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APPLICATION FOR EXTENSION OF PATENT TERM UNDER 35 U.S.C. §156 

Mail Stop Hatch-Waxman PTE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Commissioner: 

Applicant, Millennium Pharmaceuticals, Inc. ("Millennium"), hereby submits this 

application for extension of the term of U.S. Patent No. 6,835,739 under 35 U.S.C. § 156 by 

providing the following information in accordance with the requirements specified in 37 C.F.R. § 

1.740. 

Applicant represents that it is the assignee of the entire interest in and to United States Patent 

No. 6,835,739, granted to Bing-Yan Zhu, Penglie Zhang, Lingyan Wang, Wenrong Huang, Erick A. 

Goldman, Wenhao Li, Jingmei Zuckett, Yonghong Song, and Robert M. Scarborough by virtue of 

an assignment of such patent to Cor Therapeutics, Inc., recorded December 19, 2012, at Reel 

029502, Frame 0737, and merger of Cor Therapeutics, Inc., into Millennium Pharmaceuticals, Inc., 

recorded December 19, 2012, at Reel 029504, Frame 0084. 



Application for Extension of Patent Term 
Under 35 U.S.C. §156 
U.S. Patent No. 6,835,739 

Docket No.: 37JE-192137-US3 

Portola Pharmaceuticals, Inc. ("Portola"), the licensee of U.S. Patent 6,835,739, was the 

Marketing Applicant for BEVYXXA®. A letter dated August 16, 2017, from Portola to Millennium 

specifically authorizes Millennium to rely on Portola's activities in conjunction with this 

Application. A copy of this letter is attached herewith as Exhibit A. 

I. A complete identification of the approved product as by appropriate chemical and 

generical name, physical structure or characteristics (1.740(a)(l)) 

The United States Food and Drug Administration has approved the New Drug Application 

("NDA") 208383 for BEVYXXA® (betrixaban). A copy ofthe approved labeling is attached 

herewith as Exhibit B. 

The active ingredient of BEVYXXA® is betrixaban. Betrixaban is contained in the drug 

product as a maleate salt ("betrixaban maleate"). 

The IUPAC (International Union of Pure and Applied Chemistry) chemical name for 

betrixaban is N-(5-chloropyridin-2-yl)-2-([ 4-(N,N-dimethylcarbamimidoyl)benzoyl]amino )-5-

methoxybenzamide. Another way to express the chemical name of betrixaban is [2-( { 4-

[ (dimethyl amino )iminomethyl]phenyl} carbonylamino )-5-methoxyphenyl ]-N -( 5-chloro(2-

pyridyl))carboxamide, which was used in U.S. Patent No. 6,835,739. 

Betrixaban has the following structure: 
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The molecular formula of betrixaban is C23H22ClN s03, and the molecular weight is 451.91 

g/mol. 

The structure of the maleate salt of betrixaban is shown below: 

Cl 
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HN O 

\ 
H3CO N~___;=\_ __ 1N- HCiJ 

o'~'NH 

The molecular formula of the maleate salt is C21H26ClNs07, which corresponds to a 

molecular weight of 567.98 g/mol. 

Each capsule of BEVYXXA® contains 40 mg or 80 mg of betrixaban maleate. 

II. A complete identification of the Federal Statute including the applicable provision of 

law under which the regulatory review occurred (1.740(a)(2)) 

The approved product, BEVYXXA®, was subject to regulatory review under Section 505 of 

the Federal Food, Drug, and & Cosmetic Act (21 U.S.C. § 355)("FFDCA"). Section 505(b) ofthe 

FFDCA, 21 U.S.C. § 355(b), authorizes the filing of an NDA for a "new drug." FDA subsequently 

approved BEVYXXA® NDA 208383 under the authority granted the agency in Section 505(c) of 

the FFDCA, 21 U.S.C. § 355(c). 
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III. An identification of the date on which the product received permission for commercial 

marketing or use under the provision of law under which the applicable regulatory 

review period occurred (1.740(a)(3)) 

The FDA approved NDA 208383 for BEVYXXA® for commercial marketing and use under 

Section 505(b) ofthe Federal Food, Drug, and & Cosmetic Act (21 U.S.C. § 355) on June 23, 2017. 

A copy of the letter from the FDA approving marketing of BEVYXXA® is attached as Exhibit C. 

IV. In the case of a drug product, an identification of each active ingredient in the product 

and as to each active ingredient, a statement that it has not been previously approved 

for commercial marketing or use under the Federal Food, Drug. and Cosmetic Act, the 

Public Health Service Act, or the Virus-Serum-Toxin Act, or a statement of when the 

active ingredient was approved for commercial marketing or use (either alone or in 

combination with other active ingredients), the use for which it was approved. and the 

provision of law under which it was approved (1.740(a)(4)) 

Betrixaban, the sole activeingredient ofBEVYXXA®, has not been previously approved for 

commercial marketing or use under the Federal Food, Drug, and & Cosmetic Act, the Public Health 

Service Act, or the Virus-Serum-Toxin Act. 

V. A statement that the application is being submitted within the sixtv day period 

permitted for submission pursuant to § 1. 720(0 and an identification of the date of the 

last day on which the application could be submitted (1.740(a)(5)) 

This application for extension of patent term under 35 U.S.C. § 156 is being submitted 

within the permitted sixty-day time period pursuant to 37 C.F.R. § 1.720(t). The last date this 

application may be submitted is August 21, 2017. 
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VI. A complete identification of the patent for which an extension is being sought by the 

name of the inventor, the patent number, the date of issue, and the date of expiration 

(1. 740(a)(6)) 

The complete identification of the patent for which extension of term is being sought is as 

follows: 

U.S. Patent No. 

Inventors 

Assignee 

For 

Issued 

Date of Original Expiration 

6,835,739 ("the '739 Patent") 

Bing-Yan Zhu, Penglie Zhang, Lingyan 
Wang, Wenrong Huang, Erick A. 
Goldman, Wenhao Li, Jingmei Zuckett, 
Yonghong Song, Robert M. 
Scarborough 

Millennium Pharmaceuticals, Inc. 

Benzamides and related inhibitors of 
factor Xa 

December 28, 2004 

September 15, 2020 

VII. A copy of the patent for which an extension is being sought, including the entire 

specification (including claims) and drawings (1.740(a)(7)) 

A copy of U.S. Patent 6,835,739 is attached as Exhibit D. The patent includes 11 claims and 

no drawings. 
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VIII. A copy of any disclaimer, certificate of correction, receipt of maintenance fee payment, 

or reexamination certificate issued in the patent (1.740(a)(8)) 

A copy of the U.S. Patent & Trademark Office Maintenance Fee Bibliographic Data is 

attached as Exhibit E. As shown in this Exhibit, the maintenance fees for U.S. Patent 6,835,739 

have been paid, and no maintenance fees are currently due. 

A terminal disclaimer was filed on May 27, 2004, in U.S. Patent 6,835,739 disclaiming the 

terminal part of the statutory term of any patent which would extend beyond the expiration date of 

the full statutory term defined in 35 U.S.C. § 154 and §173 of U.S. Patent 6,376,515. A copy ofthe 

disclaimer is attached as Exhibit F. 

A copy of the Certificate of Corrections which issued with respect to U.S. Patent 6,835,739 

is attached as Exhibit G. 

No reexamination certificates have been issued with respect to U.S. Patent 6,835, 739. 
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IX. A statement that the patent claims the approved product, or a method of using or 

manufacturing the approved product, and a showing which lists each applicable patent 

claim and demonstrates the manner in which at least one such patent claim reads on: 

(i) The approved product, if the listed claims include any claim to the 

approved product; 

(ii) The method of using the approved product, if the listed claims 

include any claim to the method of using the approved product; and 

(iii) The method of manufacturing the approved product, if the listed 

claims include any claim to the method of manufacturing the approved 

product 

(1. 740(a)(9)) 

U.S. Patent 6,835,739 claims the approved product. The '739 Patent includes 11 claims, of 

which claims 1, 2, and 11 claim betrixaban or a pharmaceutical composition comprising betrixaban. 

A claim chart that lists each applicable claim of the '739 Patent and demonstrates the 

manner in which each claim reads on the approved product is provided below. 
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Claims of '739 Patent 

1. A compound having the formula: 

wherein: 

A-Q is a member selected from the group 

NH 

consisting of: .... "''"~, .... 
R1ais a member selected from the group ofH, F, 

Cl and Br; 

R Ie is a member selected from the group 

consisting of-H, -F, -Cl, -Br, -OMe, 

-OH, -Me, -CF3 and -CH2NH2; 

R1d1 R1ct2 and R1ct4 are each H· , , 

R1
d3 is selected from the group consisting of: 

H, -Me, -F, -Cl, -Br, aryl, heteroaryl, 

-NH2, -NMe2, -NHMe, -NHS02NMe, 

-NHCOMe, -CF3, -OH, -OCH3, .... 

and all pharmaceutically acceptable isomers, 

salts, hydrates, solvates and prodrug derivatives 

thereof. 
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Demonstration of the manner in which the 

claim reads on the approved product or 

method of using the approved product 

NH 

When A-Q is Me,N~. R1' isH- R1' is-, , 

Cl· R1ct 1 R1d2 and R1d4 are each H· R1ct3 is , , , 

-OCH3; and the compound is a 

pharmaceutically acceptable salt; the compound 

recited in claim 1 is betrixaban. 

Accordingly, claim 1 reads on the approved 

product. 
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Claims of '739 Patent 

2. A compound of claim 1 structure selected 

from the group consisting of: 

NH 
Me2N~H 

~ON~ 
0~oMe 

Cl 

ONH 
'0. 0 0 
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Demonstration of the manner in which the 

claim reads on the approved product or 

method of using the approved product 

Betrixaban has the structure: 

Accordingly, claim 2 reads on the approved 

product. 

11. A pharmaceutical composition comprising a Betrixaban (recited in claim 1) is administered 

pharmaceutically acceptable carrier and a as a pharmaceutical composition. 

therapeutically effective amount of a compound Accordingly, claim 11 reads on a pharmaceutical 

of claim 1. composition comprising the approved product. 
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X. A statement beginning on a new page of the relevant dates and information pursuant to 

35 U.S.C. 156(g) in order to enable the Secretary of Health and Human Services or the 

Secretary of Agriculture, as appropriate, to determine the applicable regulatory review 

period as follows: 

(i) For a patent claiming a human drug, antibiotic, or human biological 

product: 

(A) The effective date of the investigational new drug (IND) 

application and the IND number; 

(B) The date on which a new drug application (NDA) or a Product 

License Application (PLA) was initially submitted and the NDA 

or PLA number; and 

(C) The date on which the NDA was approved or the Product 

License issued 

(1.740(a)(10)) 

Pursuant to 35 U.S.C. § 156(g), Applicant provides the following relevant dates and 

information to enable the Secretary of Health and Human Services or the Secretary of Agriculture, 

as appropriate, to determine the applicable regulatory review period: 

Portola submitted an Investigational New Drug Application (IND), IND 072,679, to the 

FDA on October 10, 2005, which was received at the FDA on October 12, 2005. The effective date 

of the IND 072,679 was November 30, 2005, pursuant to 21 C.F.R. § 312.40(b)(2). 

Portola's new drug application (NDA) for BEVYXXA® was initially submitted on October 

24, 2016, and was approved on June 23,2017 (NDA 208383). 
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XI. A brief description beginning on a new page of the significant activities undertaken by 

the marketing applicant during the applicable regulatory review period with respect to 

the approved product and the significant dates applicable to such activities 

(1. 740(a)(ll)) 

Attached as Exhibit H is a "Summary of Significant Events During Regulatory Review 

Period." This Exhibit provides a description of the significant activities undertaken by Portola 

during the applicable regulatory review period with respect to BEVYXXA® and the significant 

dates applicable to such activities. Applicant (or Portola) reserves the right to supplement the 

activity described in Exhibit H if further clarification is needed. 
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XII. A statement beginning on a new page that in the opinion of the applicant the patent is 

eligible for the extension and a statement as to the length of extension claimed, 

including how the length of extension was determined (1.740(a)(12)) 

U.S. Patent 6,835,739 is eligible for a patent term extension under 35 U.S.C. § 156 because: 

• one or more claims of the '739 Patent claim the approved product, BEVYXXA®; 

• the '739 Patent has not expired; 

• the term of the '739 Patent has not been previously extended under 35 U.S.C. § 156; 

• the patent term extension application is submitted by the owner of record of the patent, 

Millennium Pharmaceuticals, Inc.; 

• the approved product, BEVYXXA®, has been subject to a regulatory review prior to its 

commercial marketing or use; 

• the approved product, BEVYXXA®, received permission for commercial marketing or 

use on June 23-, 2017, and the application has been submitted within 60 days from the 

date; 

• the permission for the commercial marketing or use of the approved product, 

BEVYXXA®, after the regulatory review period is the first permitted commercial 

marketing or use under the provisions under which the regulatory review period 

occurred; and 

• no other patent term has been extended for the same regulatory review period for the 

approved product, BEVYXXA®. 

The length of extension claimed is 5 years and is calculated as follows: 

The original expiration date of the patent from which the patent term extension will run is 

September 15, 2020. 

12 
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The regulatory review period was calculated as the sum of paragraphs 1 and 2 below: 

1. the number of days from the effective date of the IND (November 30, 2005) to the filing 

ofthe NDA (October 24, 2016), which is a total of3982 days; and 

2. the number of days from the filing of the NDA (October 24, 2016), to the date of the 

approval ofthe NDA (June 23, 2017), which is a total of243 days. 

The regulatory review period is 4225 days. 

The term that the patent is extended is generally determined under 37 C.F.R. § 1.775(d) by 

subtracting from the number of days determined to be the regulatory review period, the following: 

a. the number of days in the regulatory review period which were on or before the date on 

which the patent issued, which is 0 days (corresponding to effective IND date of 

November 30, 2005 to the issue date of December 28, 2004 for the '739 Patent); 

b. the number of days in the regulatory review period in which it is determined that the 

applicant did not act with due diligence, which is 0 days; and 

c. one half of the number of days determined in paragraph 1 above less the number of days 

between paragraph 1 and the issue date of December 28, 2004 for the '739 Patent and 

less the number of days in which it is determined that the applicant did not act with due 

diligence, which is a total of 1991 days. 

The calculation under 37 C.F.R. § 1.775(d)(l) is as follows: 

4225 days- 0 days- 0 days- 1991 days= 2234 days 

When 2234 days are added to the original expiration date of the '739 Patent, the resulting 

date of expiration would be October 28, 2026. 

However, the date to which the patent may be extended cannot exceed the earlier of 14 years 

from the date of the NDA approval or, since the '739 Patent issued after September 24, 1984, five 

years from the original <::xpiration date of the patent: 
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14 years from NDA Approval Date of June 23, 2017: June 23, 2031 

5 years from Original Expiration Date: September 15, 2025 

Therefore, the maximum extension available is 5 years, and the '739 patent should expire on 

September 15, 2025. 

XIII. A statement that applicant acknowledges a duty to disclose to the Director of the 

United States Patent and Trademark Office and the Secretary of Health and Human 

Services or the Secretary of Agriculture any information which is material to the 

determination of entitlement to the extension sought (1.740(a)(13)) 

Applicant hereby acknowledges its duty to disclose to the Director of the United States 

Patent and Trademark Office and the Secretary of Health and Human Services or the Secretary of 

Agriculture any information which is material to the determination of entitlement to the extension 

sought. 

XIV. The prescribed fee for receiving and acting upon the application for extension 

(1.740(a)(14)) 

The payment of the fee prescribed in 37 C.F.R. § 1.200) for a patent term extension 

application under 35 U.S.C. § 156 accompanies this application. Please deduct any additional 

required fees from, or credit any overpayment, to deposit account No. 50-6219. 
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U.S. Patent No. 6,835,739 

XV. The name, address, and telephone number of the person to whom inquiries and 

correspondence relating to the application for patent term extension are to be directed 

(1. 740(a)(15)) 

Please direct all correspondence and inquiries to the following: 

Lorna L. Tanner 
SHEPPARD MULLIN RICHTER & HAMPTON LLP 

379 Lytton Avenue 
Palo Alto, CA 94301 
Tel.: (650) 815-2600 
Fax: (650) 815-2601 

Email: svipdocketing@sheppardmullin.com 

XVI. Certification under 37 C.F.R. §§1.740(b) 

The original and two duplicate copies of the application, totaling three copies, are being 

submitted. It is hereby certified that the copies are identical to the original. 

In view of the foregoing, Applicant requests that the Director grant an extensi"on of 5 years 

to the term of U.S. Patent No. 6,835,739. 

Dated: ~· 1-::J. 1 9-0 I + Respectfully submitted, 

By \r£M ~Jitft,{_fk,L,{., 
Lorna L. Tanner 

Registration No.: 50,782 
SHEPPARD MULLIN RICHTER & HAMPTON 

LLP 
379 Lytton Avenue 
Palo Alto, California 94301 
(650) 815-2600 
Attorney For Applicant 
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~ . PORTO LA' ''''"'""''·"• I T: 650.246.7000 ,. 270 East Grand Avenue ~ PH" 11 ~~ "<:: ruT 'c " L s www.portola.com F: 650.246.7376 South San Francisco, CA 94080 

Innovative Science. Patient Focused. 

August 16, 2017 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

RE: Letter Authorizing Reliance on Activities of the Marketing Applicant 
U.S. Patent No. 6,835,739 
Issued: December 28, 2004 
Assignee: Millennium Pharmaceuticals, Inc. 

Dear Commissioner: 

Portola Pharmaceuticals, Inc. (the Marketing Applicant before the Food and Drug 

Administration for the approved drug product, BEVYXXA® (IND 072,679; NDA 

208383)) hereby specifically authorizes Millennium Pharmaceuticals, Inc., the assignee 

of U.S. Patent No. 6,835,739, to rely upon the activities of Portola Pharmaceuticals, Inc. 

before the Food and Drug Administration in conjunction with Millennium 

Pharmaceuticals, Inc.'s application for patent term extension. This letter is provided 

pursuant to M.P.E.P. §2752. 

~in(?e. y,. 

~~tWJ,PhD 
John .: Curnutte, M.D., Ph.D. 
Exe · tivc Vice Presiucnt, Research and Development 

cc: Millennium Pharmaceuticals, Inc. 
40 Landsdowne Street 
Cambridge MA 02139 
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HIGHLIGHTS OF PRESCRIBING INFORMATION 
These highlights do not include all the information needed to use 
BEVYXXA safely and effectively. See full prescribing information for 
BEVYXXA. 

BEVYXXA ™ (betrixaban) capsules, for oral use 
Initial U.S. Approval: 2017 

WARNING: SPINAL/EPIDURAL HEMATOMA 
See full prescribing information for complete boxetl warning. 

Epidural or spinal hematomas may occur in patients treated 
with betrixaban who are receiving neuraxial anesthesia or undergoing 
spinal puncture. The risk of these events may be increAsed by the use 
of in-dwelling epidural catheters or the concomitant use of medical 
products affecting hemostasis. These hematomas may result in long-term 
or permanent paralysis. Consider these risks when scheduling patients 
for spinal procedures. (5.2) 

-------INDICATIONS AND USAGE-----

BEVYXXA is a factor Xa (FXa) inhibitor indicated for the prophylaxis of 
venous thromboembolism (VTE) in adult patients hospitalized for an acute 
medical illness who are at risk for thromboembolic complications due to 
moderate or severe restricted mobility and other risk factors for VTE. (I) 

Limitations of Use: 
Safety and efficacy of BEVYXXA have not been established in patients with 
prosthetic heart valves because this population has not been studied. (I) 

-----DOSAGE AND ADMINISTRATION----
The recommended dose ofBEVYXXA is an initial single dose of 160 mg, 

followed by 80 mg once daily, taken at the same time each day with food. 
The recommended duration of treatment is 35 to 42 days. (2.1) 

Reduce dose for patients with severe renal impairment. (2.2) 

Reduce dose for patients on ?-glycoprotein (P-gp) inhibitors. (2.3) 

FULL PRESCRIBING INFORMATION: CONTENTS • 

WARNING: SP!N,\LIEPIDLJI(AL HEMATO,VJA 

I INDICATIONS AND USAGE 
2 DOSAGii; AND ADMINISTRATION 

2.1 Recommended Dose 
2.2 Severe Renal Impairment 

2.3 Use with P-gp Inhibitors 

2.4 Missed Dose 

J DOSAGE FORMS ANI> STIHO:NGTHS 

4 CONTRA INDICATIONS 

5 WARNINGS AND PRECAUTIONS 

5.1 Risk of Bleeding 
5.2 Spinai/Epidun1l Anesthesia or Puncture 

5.3 Usc in Patients with Severe Renal Impairment 

:1.4 Use. 111 l'alients on Concomitant P-gp Inhibitors 

6 ADV~:RSE REACTIONS 
6.1 Clinical Trials Experience 

7 DRUG INTERACTIONS 
7.1 Inhibitors of P-gp 

7.2 Anticoagulants, Antiplatclcts. and Thrombolytics 

----- DOSAGE FORMS AND STRENGTHS----

Capsules: 40 mg and 80 mg (3) 

-------CONTRAINDICATIONS -------

Active pathological bleeding. (4) 

Severe hypersensitivity reaction to betrixaban BEVYXXA. (4) 

------WARNINGS AND PRECAUTIONS-----

Risk of Bleeding: Can cause serious, potentially fatal bleeding. 
Promptly evaluate signs and symptoms of blood loss. (5.1) 

Severe Renal Impairment: Increased risk of bleeding events; reduce 
BEVYXXA dose (2.2, 5.3) 
Concomitant P-gp Inhibitors: Increased risk of bleeding events; reduce 
BEVYXXA dose (2.3, 5.4) 

-------ADVERSE REACTIONS ------

Most common adverse reaction (incidence >5%) is bleeding. (6.1 >. 

To report SUSPECTED ADVERSE REACTIONS, contact Portola 
Pharmaceuticals at 1-855-767-7167 or FDA at 1-800-FDA-1088 or 
www.fda.gov/medwatcll. 

-------DRUG INTERACTIONs-------

P-gp inhibitors increase the blood levels ofbetrixaban. Reduce 
BEVYXXA dose. (7.1) 
Anticoagulants: Avoid concomitant use. (7.2) 

----- USE IN SPECIFIC POPULATIONS----

Pregnancy: Use only if potential benefit outweighs the potential risk to 

the mother or fetus (8.1) 
Renal Impairment: Reduce dose. (8.6) 

Hepatic impairment: Avoid use (8.7) 

See 17 for PATIENT COUNSELING INFORMATION and Medication 
Guide. 
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10 
II 
12 

USE IN SPECIFIC POPULATIONS 
8.1 Pregnancy 
8.2 Lactation 
8.4 Pediatric Use 
8.5 Geriatric Usc 
8.6 Rcnallmpairmcnt 
8.7 Hepatic lmpaim1ent 

OVERDOSAGE 
DESCRIPTION 
CLINICAL I'HARMACOLOGY 

12. 1 Mechanism of Action 
12.2 Pharmacodynamics 
I?,] Ph:armaookinctic~ 

13 NONCLINICAL TOXICOLOGY 

Revised: 612017 

13.1 Carcinogenesis, Mutagenesis, Impairment of Fe1tility 

U CLINICAL STUI)IES 

16 1·10\V SUPPLIED/STORAGE AND HANDLING 

17 PATIENT COUNSELING INFORMATION 

• Sections or subsections omitted from the full prescribing information are 
not listed. 



FULL PRESCRIBING INFORMATION 

WARNING: SPINAL/EPIDURAL HEMATOMA 

Epidural or spinal hematomas may occur in patients treated with betrixaban who are 
receiving neuraxial anesthesia or undergoing spinal puncture. The risk of these events may 
be increased by the use of in-dwelling epidural catheters or the concomitant use of medical 
products affecting hemostasis. These hematomas may result in long-term or permanent 
paralysis. Consider these risks when scheduling patients for spinal procedures [see 
Warnings and Precautions (5.2)]. 

1 INDICATIONS AND USAGE 

BEVYXXA is indicated for the prophylaxis of venous thromboembolism (VTE) in adult patients. 

hospitalized for an acute medical illness who are at risk for thromboembolic complications due 

to moderate or severe restricted mobility and other risk factors for VTE [see Clinical Studies 

(14)}. 

Limitations of Use: 

The safety and effectiveness of BEVYXXA have not been established in patients with prosthetic 

heart valves because this population has not been studied. 

2 DOSAGE AND ADMINISTRATION 

2.1 Recommended Dose 

The recommended dose of BEVYXXA is an initial single dose of 160 mg, followed by 80 mg 

once daily. Daily oral doses should be given at the same time of day with food. 

The recommended duration of treatment is 35 to 42 days. 

2.2 Severe Renal Impairment 

For patients with severe renal impairment (CrCl 2:: 15 to< 30 mL/min computed by Cockcroft

Gault using actual body weight) the recommended dose of BEVYXXA is an initial single dose 

of 80 mg followed by 40 mg once daily [see Warnings and Precautions (5. 3), Use in Specific 

Populations (8.6), Clinical Pharmacology (12.3}. The recommended duration oftreatment is 35 

to 42 days. 
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2.3 Use with P-gp Inhibitors 

For patients receiving or starting concomitant P-gp inhibitors the recommended dose of 

BEVYXXA is an initial single dose of 80 mg followed by 40 mg once daily [see Warnings and 

Precautions (5.4), Drug Interactions (7.1), Clinical Pharmacology (12.3)]. The recommended 

duration of treatment is 35 to 42 days. 

2.4 Missed Dose 

If a dose of BEVYXXA is not taken at the scheduled time, the dose should be taken as soon as · 

possible on the same day. The BEVYXXA dose should not be doubled to make up for a missed 

dose. 

3 DOSAGE FORMS AND STRENGTHS 

40 mg and 80 mg capsules 

• 80 mg, size 2 hard gelatin capsules are light grey with 80 printed in black, and have a 

blue cap with PTLA printed in white. 

• 40 mg, size 4 hard gelatin capsules are light grey with 40 printed in black, and have a 

light blue cap with PTLA printed in white. 

4 CONTRAINDICATIONS 

BEVYXXA is contraindicated in patients with: 

• Active pathological bleeding [see Warnings and Precautions (5.1) and Adverse 
Reactions (6.1)} 

• Severe hypersensitivity reaction to betrixaban [see Adverse Reactions (6.1)]. 

5 WARNINGS AND PRECAUTIONS 

5.1 Risk of Bleeding 

BEVYXXA increases the risk of bleeding and can cause serious and potentially fatal bleeding. 

Promptly evaluate any signs or symptoms of blood loss [see Adverse Reactions (6.1)}. 

Concomitant use of drugs affecting hemostasis increases the risk of bleeding. These include 

aspirin and other antiplatelet agents, other anticoagulants, heparin, thrombolytic agents, selective 

serotonin reuptake inhibitors, serotonin norepinephrine reuptake inhibitors, and nonsteroidal 

anti-inflammatory drugs (NSAIDs) [see Drug Interactions (7.2)}. 

Advise patients of signs and symptoms of blood loss and to report them immediately and seek 

emergency care. Promptly evaluate any signs or symptoms of blood loss and wnsider the need 

for blood replacement. Discontinue BEVYXXA in patients with active pathological bleeding. 
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There is no established way to reverse the anticoagulant effect of BEVYXXA, which can be 

expected to persist for at least 72 hours after the last dose. It is unknown whether hemodialysis 

removes BEVYXXA. Protamine sulfate, vitamin K, and tranexamic acid are not expected to 

reverse the anticoagulant activity of BEVYXXA. 

5.2 Spinal/Epidural Anesthesia or Puncture 

When neuraxial anesthesia (spinal/epidural anesthesia) or spinal/epidural puncture is employed, 

patients treated with antithrombotic agents for prevention of thromboembolic complications are · 

at risk of developing an epidural or spinal hematoma which can result in long-term or permanent 

paralysis. 

Do not remove an epidural catheter earlier than 72 hours after the last administration of 

BEVYXXA. Do not administer the next BEVYXXA dose earlier than 5 hours after the removal 

of the catheter. If traumatic puncture occurs, delay the administration of BEVYXXA for 

72 hours. 

Monitor patients frequently for signs and symptoms of neurological impairment (e.g., numbness 

or weakness of the legs, bowel, or bladder dysfunction). If neurological compromise is noted, 

urgent diagnosis and treatment is necessary. Prior to neuraxial intervention, consider the 

potential benefit versus the risk in anticoagulated patients or in patients to be anticoagulated for 

thromboprophylaxis. 

5.3 Use in Patients with Severe Renal Impairment 

Patients with severe renal impairment (CrCl :::: 15 to < 30 mL!min computed by Cockcroft-Gault 

using actual body weight) taking BEVYXXA may have an increased risk of bleeding events. 

Reduce dose ofBEVYXXA, monitor patients closely, and promptly evaluate any signs or 

symptoms of blood loss in these patients [see Dosage and Administration (2.2), Warnings and 

Precautions (5.1), Adverse Reactions (6.1), Use in Specific Populations (8.6), Clinical 

Pharmacology (12.3)}. 

5.4 Use in ratitmls Ull Concomitant P-gp Inhibitors 

Patients on concomitant P-gp inhibitors with BEVYXXA may have an increased risk of 

bleeding. Reduce dose ofBEVYXXA in patients receiving or starting P-gp inhibitors. Monitor 

patients closely and promptly evaluate any signs or symptoms of blood loss in these patients [see 

Dosage and Administration (2.3), Warnings and Precautions (5.1), Adverse Reactions (6.1), 

Drug Interactions (7.1), Clinical Pharmacology (12.3)]. 

A void use of BEVYXXA in patients with severe renal impairment receiving concomitant P-gp 

inhibitors [see Warnings and Precautions (5.3)]. 
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6 ADVERSE REACTIONS 

The following serious adverse reactions are described elsewhere in the labeling: 

• Risk of Bleeding [see Warnings and Precautions (5.1, 5.3, 5.4)}. 

• Spinal/Epidural Anesthesia or Puncture [see Boxed Warning and Warnings and 
Precautions (5.2)}. 

6.1 Clinical Trials Experience 

Because clinical trials are conducted under widely varying conditions, adverse reaction rates 

observed in the clinical trials of a drug cannot be directly compared to rates in the clinical trials 

of another drug and may not reflect the rates observed in practice. 

The safety of BEVYXXA was evaluated in the Acute Medically lll Prevention with Extended 

Duration Betrixaban (APEX) Study [see Clinical Studies (14)}, including 3,716 patients treated 

with BEVYXXA for a median of36 days compared to 3,716 patients treated with enoxaparin for 

a median of9 days. Patients in both treatment groups were followed for safety, including 

bleeding events, for up to 77 days. 

Patients randomized to the BEVYXXA arm received BEVYXXA 160 mg orally on Day 1, then 

80 mg once daily for 35 to 42 days AND enoxaparin subcutaneous placebo once daily for 6 to 

14 days. Patients randomized to the enoxaparin arm received enoxaparin 40 mg subcutaneously 

once daily for 6 to 14 days AND BEVYXXAplacebo orally once daily for 35 to 42 days. 

Patients with severe renal impairment (creatinine clearance~ 15 and< 30 mL/min) received 

reduced doses of study medications (BEVYXXA 80 mg loading dose, then 40 mg once daily or 

enoxaparin 20 mg once daily) along with corresponding placebo. 

Patients taking a concomitant P-gp inhibitor received BEVYXXA 80 mg loading dose, then 

40 mg once daily or enoxaparin 40 mg subcutaneously once daily for 6 to 14 days along with 

corresponding placebo. 

Hemorrhage 

The most common adverse reactions with BEVYXXA were related to bleeding(> 5%) with 

major bleeding occurring in less than 1% of patients (see Table l ). 

Overall, 54% of patients receiving BEVYXXA experienced at least one adverse reaction vs. 52% 

with enoxaparin. The frequency of patients reporting serious adverse reactions was similar 

between BEVYXXA (18%) and enoxaparin (17%). In the APEX trial, the most frequent reason. 

for treatment discontinuation was bleeding, with an incidence rate of 2.4% for BEVYXXA vs. 

1.2% for enoxaparin. 

The primary and secondary safety outcomes in APEX were bleeding-related events . 
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A summary of major and clinically relevant non-major (CRNM) bleeding events in the overall 

safety population is shown in Table I. Most CRNM events (86%) were mild to moderate in 

severity, and the majority (62%) did not require medical intervention. 

The incidence of fatal bleeding was the same in the BEVYXXA and enoxaparin treatment 

groups (1 in each group). 

Table 1: Bleeding Events in APEX through 7 days after Discontinuation of All Study 
Drugs (Safety Population) 

BEVYXXAvs. 
BEVYXXA Enoxaparin Enoxaparin RR 

Parameter (N=3,716) (N=3,716) (95% CI) 

Major Bleeding • 25 (0.67) 21 (0.57) 
1.19 (0.67, 2.12) 

p = 0.554 

Gastrointestinal (GI) 19(0.51) 9 (0.24) 

Intracranial Hemorrhage 2 (0.05) 7 (0.19) 

Intraocular 0 (0) 1 (0.03) 

Fatal Bleeding 1 (0.03) 1 (0.03) 

Clinically Relevant 
91 (2.45) 38 (1.02) 

2.39 (1.64, 3.49) 
Non-Major Bleeding b p < 0.001 

• Major bleeding event was defined as clinically overt bleeding that met one of the following criteria: a 
reduction in hemoglobin of a least 2 g/dL within 48 hours of an overt bleeding event; a transfusion of at least 
two units of whole blood or packed red blood cells; a critical area; e.g., intraocular, intracranial, intraspinal, 
intramuscular with compartment syndrome, retroperitoneal, intra-articular, pericardia(, or a fatal outcome. 

Retinal hemorrhages secondary to diabetic retinopathy or conjunctival bleeds did not qualify as a major bleeds. 

b CRNM bleeding was defined as overt bleeding not meeting the criteria for major bleeding but associated with 

medical intervention, unscheduled contact (visit or telephone call) with a physician, (temporary/permanent) 
cessation of the study treatment, or associated with discomfort for the patient such as pain or impairment of 

activities of daily life. 

A summary of major and CRNM bleeding events by dose is shown in Table 2 and Table 3. 
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Table 2: Summary of Adjudicated Major, CRNM, Major or CRNM Bleeding Events 
through 7 Days after Discontinuation for Patients Receiving 80 mg 

BEVYXXA Enoxaparin 
80 mg 40 mg 

(N=2,986) (N=2,991) 
Parameter n (%) n (%) 

Major 15 (0.50) 16 (0.53) 

RR(95% CI) 0.94 (0.47' 1.90) 

Clinically Relevant 
66 (2.21) 33 (1.10) 

Non-Major (CRNM) 

RR(95% CI) 2.00 (1.32, 3.03) 

Major or CRNM 81 (2.71) 49 (1.64) 

RR (95% CI) 1.66 ( 1.17' 2.35) 

Table 3: Summary of Adjudicated Major, CRNM, Major or CRNM Bleeding Events 
through 7 Days after Discontinuation for Patients Receiving 40 mg 

Severe Renal Impairment Concomitant use of P-gp Inhibitor 

BEVYXXA Enoxaparin BEVYXXA Enoxaparin 

40 mg 20 mg 40 mg 40 mg 
(N=150) (N=125) (N=542) (N=527) 

Parameter n (%) n(%) n (%) n (%) 

Major 3 (2.00) 1 (0.80) 6(1.11) 4 (0.76) 

RR(95% CI) 2.5 (0.26, 23.74) 1.46 (0.41, 5.14) 

Clinically Relevant 
Non-Major 6 (4.00) 2 (1.60) 20 (3.69) 3 (0.57) 
(CRNM) 

RR (95% CI) 2.5 (0.51, 12.17) 6.5 (1.94, 21.68) 

Major or CRNM 9 (6.00) 3 (2.40) 26 (4.80) 7 (1.33) 

RR(95% CI) 2.5 (0.69, 9.04) 3.6 (1.58, 8.25) 

The most common adverse reactions occurring in 2: 2% of patients are shown in Table 4. 
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Table 4: Adverse Reactions in APEX Occurring in~ 2% of Patients 

BEVYXXA Enoxaparin 
N=3,716 N=3,716 

Adverse Reaction (n%) (n%) 

Bleeding-Related (all sources) 

Epistaxis 58 (2) 24 (1) 

Hematuria 62 (2) 28 (1) 

Non Bleeding Adverse Reaction 

Urinary Tract Infection 123 (3) 87 (2) 

Constipation 110 (3) 102 (3) 

Hypokalemia 93 (3) 84 (2) 

Hypertension 89 (2) 80 (2) 

Headache 74 (2) 59 (2) 

Nausea 67 (2) 56 (2) 

Diarrhea 64 (2) 61 (2) 

Other Adverse Reactions 

Hypersensitivity reactions: one patient experienced a serious adverse reaction of moderate 

hypersensitivity 

7 DRUG INTERACTIONS 

7.1 Inhibitors of P-gp 

BEVYXXA is a substrate of P-gp and concomitant use of P-gp inhibitors (e.g., amiodarone, 

azithromycin, verapamil, ketoconazole, clarithromycin) results in an increased exposure of 

BEVYXXA [see Clinical Pharmacology (12.3)}. 

Reduce the dose ofBEVYXXA for patients receiving or starting concomitant P-gp inhibitors 

[see Dosage and Administration (2.3), Warnings and Precautions (5.4), Clinical Pharmacology 

(12.3)}. 

7.2 Anticoagulants, Antiplatelets, and Thrombolytics 

Co-administration of anticoagulants, anti platelet drugs, and thrombolytics may increase the risk 

of bleeding. Promptly evaluate any signs or symptoms of blood loss if patients are treated 

concomitantly with anticoagulants, aspirin, other platelet aggregation inhibitors, and/or NSAIDs 

[see Warnings and Precautions (5.1)}. 
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8 USE IN SPECIFIC POPULATIONS 

8.1 Pregnancy 

Risk Summary 

There are no data with the use of BEVYXXA in pregnant women, but treatment is likely to 

increase the risk of hemorrhage during pregnancy and delivery (see Clinical Considerations). 

Betrixaban was studied in reproductive and developmental toxicology studies in rats and rabbits 

during the period of organogenesis at exposures up to 44 times the recommended clinical dose of 

80 mg daily. Although betrixaban was not associated with adverse developmental fetal 

outcomes in animals, maternal toxicity (i.e., hemorrhage) was identified in these studies (see 

Data). BEVYXXA should be used during pregnancy only if the potential benefit outweighs the 

potential risk to the mother and fetus. 

Adverse outcomes in pregnancy occur regardless of the health of the mother or the use of 

medications. The background risk of major birth defects and miscarriage for the indicated 

population is unknown. In the U.S. general population, the estimated background risk of major 

birth defects and miscarriage in clinically recognized pregnancies is 2 to 4% and 15 to 20%, 

respective) y. 

Data 

Animal Data 

Embryo-fetal development studies were conducted in pregnant rats and rabbits during the period. 

of organogenesis. In rats, no adverse embryofetal or teratogenic effects were seen when 

betrixaban was administered orally at doses up to 200 mglkg/day, or 44 times the human dose of 

80 mg/day when based on AUC. In rabbits, no adverse embryofetal or teratogenic effects were 

seen at doses up to 45 mg/kg/day, or 35 times the human exposure at a dose of 80 mg/day when 

based on AUC. Pregnant rabbits administered the highest dose of 150 mglkg/day were 

terminated prematurely due to excessive maternal toxicities. Upon post-mortem examination, 

early and/or late resorptions and fetal deaths were observed at the 150 mg/kg dose, which may b~ 

linked to hemorrhage observed in various organs including the reproductive tract. 

In a rat pre-and post-natal developmental study, betrixaban was administered orally during the 

period of organogenesis and through lactation day 20 at doses up to 200 mg/kg/day. Maternal 

toxicities (including decreased body weight gain and food consumption and red/brown 

perivaginal substance) were observed at 200 mg/kg/day, which is approximately 44 times the 

human exposure when based on AUC. At a maternal dose up to 200 mglkg/day, betrixaban did 

not have adverse effects on sexual maturation, reproductive performance, and behavioral 

development of the Fl generation. 
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Clinical Considerations 

Maternal Adverse Reactions 

Treatment is likely to increase the risk of hemorrhage during pregnancy and delivery. Consider 

the risks of bleeding and of stroke in using BEVYXXA in this setting. 

8.2 Lactation 

Risk Summary 

No data are available regarding the presence of betrixaban or its metabolites in human milk, the 

effects of the drug on the breastfed infant, or the effects of the drug on milk production. The 

developmental and health benefits of breastfeeding should be considered along with the mother's 

clinical need for BEVYXXA and any potential adverse effects on the breast-fed child from 

BEVYXXA or from the underlying maternal condition. 

8.4 Pediatric Use 

Safety and effectiveness in pediatric patients have not been established. 

8.5 Geriatric Use 

Of the total number of patients in the APEX clinical study 90% were 65 years and over, while 

68.6% were greater than or equal to 75 years. No clinically significant differences in safety or 

effectiveness were observed between older and younger patients. 

8.6 Renal Impairment 

Patients with severe renal impairment (CrCl ~ 15 to < 30 mL/min computed by Cockcroft-Gault 

using actual body weight) may have an increased risk of bleeding events. Reduce the 

BEVYXXA dose for patients with severe renal impairment. Monitor patients closely and 

promptly evaluate any signs or symptoms of blood loss in these patients [see Dosage and 

Administration (2.2), Warnings and Precautions (5.3), Clinical Pharmacology (12.3)}. No dose 

adjustment is needed for mild or moderate renal impairment (CrCl > 30 mL/min, computed hy 

Cockcroft-Gault using actual body weight). 

8.7 Hepatic Impairment 

BEVYXXA has not been evaluated in patients with hepatic impairment, because these patients 

may have intrinsic coagulation abnormalities. Therefore, the use of BEVYXXA is not 

recommended in patients with hepatic impairment {see Clinical Pharmacology (1 2. 3)}. 

10 OVERDOSAGE 

Overdose ofBEVYXXA increases the risk of bleeding [see Warnings and Precautions (5.1)}. 
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A specific reversal agent for BEVYXXA is not available. There is no experience with 

hemodialysis in individuals receiving betrixaban. Protamine sulfate, vitamin K, and tranexamic 

acid are not expected to reverse the anticoagulant activity of betrixaban. 

11 DESCRIPTION 

Betrixaban, a factor Xa (FXa) inhibitor, is chemically described as N-(5-chloropyridin-2-yl)-2-

[ 4-(N,N-dimethylcarbamimidoyl)-benzoylamino ]-5-methoxybenzamide maleate. Its molecular 

formula (as maleate salt) is C27H26ClNs07, which corresponds to a molecular weight of 567.98. 

Betrixaban (maleate salt) has the following structural formula: 

AI 
}=N' 

HN 

H,co4~~'N- He 
O~NH 

BEVYXXA capsules are available for oral administration in strengths of 80 mg and 40 mg of 

betrixaban with the following inactive ingredients: dextrose monohydrate, croscarmellose 

sodium, magnesium stearate, and a hard gelatin capsule. 

12. CLINICAL PHARMACOLOGY 

12.1 Mechanism of Action 

Betrixaban is an oral FXa inhibitor that selectively blocks the active site ofFXa and does not 

1eyuirt:: a cofactor (such as Anti-thrombin Ill) for activity. Betrixaban inhibits free FXa and 

prothrombinase activity. By directly inhibiting FXa, betrixaban decreases thrombin generation 

(TG). Betrixaban has no direct effect on platelet aggregation. 

12.2 Pharmacodynamics 

Inhibition ofFXa by betrixaban results in an inhibition of thrombin generation at clinically 

relevant concentrations, and the maximum inhibition of thrombin generation coincides with the 

time of peak betrixaban concentrations. 
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Cardiac Electrophysiology 

In a study that evaluated the effect of betrixaban on the QT interval, a concentration-dependent 

increase in the QTc interval was observed. Based on the observed concentration-QTc 

relationship a mean (upper 95% CI) QTc prolongation of 4 ms (5 ms) is predicted for 80 mg 

betrixaban and 13 ms (16 ms) for a 4.7-fold increase in exposure [see Clinical Pharmacology 

(12.3)]. 

12.3 Pharmacokinetics 

Within the anticipated therapeutic dose range a two-fold increase in dose resulted in a three-fold 

increase in exposure in the single ascending dose study. A two-fold increase in betrixaban 

exposure was observed after repeat dosing, and the time to steady-state is 6 days (without an 

initial loading dose). 

Absorption 

The oral bioavailability of betrixaban for an 80 mg dose is 34%, and peak concentrations 

occurred within 3 to 4 hours. Betrixaban is also a substrate of P-gp. 

Effect of Food 

When administered with a low-fat (900 calories, 20% fat) or high-fat (900 calories, 60% fat) 

meal, Cmax and AUC were reduced as compared to the fasting state by an average of 70% and 

61% for low-fat and 50% and 48% for high-fat, respectively. The effect of food on betrixaban 

PK could be observed for up to 6 hours after meal intake. 

Distribution 

The apparent volume of distribution is 32 Llkg. In vitro plasma protein binding is 60%. 

Elimination 

The effective half-life of betrixaban is 19 to 27 hours. 

Metabolism 

Unchanged betrixaban is the predominant component found in human plasma. Two inactive 

major metabolites formed by CYP-independent hydrolysis comprise the other components in 

plasma, accounting for 15 to 18% ofthe circulating drug-related material. Less than 1% of the 

minor metabolites could be formed via metabolism by the following CYP enzymes; lAl, 1A2, 

2B6, 2C9, 2Cl9, 2D6, and 3A4. 

Excretion 

Following oral administration of radio-labeled betrixaban approximately 85% of the 

administered compound was recovered in the feces and 11% recovered in the urine. In a study of 
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intravenous betrixaban a median value of 17.8% of the absorbed dose was observed as 

unchanged betrixaban in urine. 

Specific Populations 

Male and Female Patients 

No clinically significant changes in betrixaban pharmacokinetics were observed between males 

and females. 

Patients with Renal Impairment 

In a dedicated renal impairment study mean AUCo-24 on day 8 was increased by 1.89, 2.27 and 

2.63-fold in mild (eGFRMDRD ~ 60 to< 90 mL/min/1.73 m2), moderate (eGFRMDRD ~ 30 to 

< 60 mL/min/1.73 m2) and severe renal (eGFRMDRD ~ 15 to< 30 mL/min/1.73 m2) impaired 

patients respectively compared to healthy volunteers [see Use in Specific Populations (~.6)}. 

Patients with Hepatic Impairment 

Studies with betrixaban in patients with hepatic impairment have not been conducted and the 

impact of hepatic impairment on the exposure to betrixaban has not been evaluated [see Use in 

Specific Populations (8. 7)}. 

Drug Interaction Studie~ 

The effects of coadministered drugs on the pharmacokinetics of betrixaban exposure based on 

drug interaction studies are summarized in Figure I. 
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Figure 1: Effect of Coadministered Drugs on the Pharmacokinetics of Betrixaban 

Interacting Drug PK Fold Change and 90% CI 
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Dedicated Phase I studies evaluated the effect of co-administration of other drugs on the PK properties of betrixaban. 

The reference value in this case is the betrixaban PK parameter (Cmax or AUC) in the absence of the co-administered 

drug. The only drugs that affected betrixaban concentrations were P-gp inhibitors. 

13 NONCLINICAL TOXICOLOGY 

13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility 

Carcinogenicity studies with betrixaban have not been performed. 

Betrixaban was not mutagenic in bacteria (Ames-Test) or clastogenic in Chinese hamster ovary 

cells in vitro or in the rat micronucleus test in vivo. 

In a study to assess fertility and early embryonic development to implantation, oral doses of 

betrixaban were administered to male and female rats. There was no evidence that betrixaban up 

to 150 mg/kg/day adversely affected male or female fertility, reproductive performance, or 

embryo-fetal viability. 

14 CLINICAL STUDIES 

The clinical evidence for the effectiveness of BEVYXXA is derived from the APEX clinical trial 

[NCT01583218]. APEX was a randomized, double-blind, multinational study comparing 

extended duration BEVYXXA (35 to 42 days) to short duration ofenoxaparin (6 to 14 days) in 
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the prevention of venous thromboembolic events (VTE) in an acutely medically ill hospitalized 

population with risk factors for VTE. 

Eligible patients included adults who were at least 40 years of age, hospitalized for an acute 

medical illness, at risk for VTE due to moderate or severe immobility, and had additional risk 

factors for VTE (described below). Expected duration of hospitalization was at least 3 days and 

patients were expected to be moderately or severely immobilized for at least 24 hours. The 

causes for hospitalization included heart failure, respiratory failure, infectious disease, rheumatic. 

disease, or ischemic stroke. At study initiation e"ligible patients were required to have one of the 

following additional risk factors for VTE: 

a. 2: 75 years of age, 

·b. 60 through 74 years of age with D-dimer ::_:: 2 ULN, or 

c. 40 through 59 years of age with D-dimer ::_:: 2 ULN and a history of either VTE or cancer. 

A total of 7,513 patients were randomized 1: 1 to: 

• BEVYXXA arm (BEVYXXA 160 mg orally on Day 1, then 80 mg once daily for 35 to 

42 days AND enoxaparin subcutaneous placebo once daily for 6 to 14 days), 

OR 

• Enoxaparin arm (enoxaparin 40 mg subcutaneously once daily for 6 to 14 days AND 

BEVYXXAplacebo orally once daily for 35 to 42 days). 

Patients with severe renal impairment (creatinine clearance 2: 15 and< 30 mL/min) received 

reduced doses of study medications (BEVYXXA 80 mg loading dose, then 40 mg once daily or 

enoxaparin 20 mg once daily) along with corresponding placebo. 

Patients taking a concomitant P-gp inhibitor received BEVYXXA 80 mg loading dose, then 

40 mg once daily or enoxaparin 40 mg subcutaneously once daily for 6 to 14 days along with 

corresponding placebo. 

Baseline characteristics were balanced between the treatment groups. The population was 55% 

female, 93% White, 2% Black, 0.2% Asian, and 5% others. The most prevalent acute medical 

illness at hospitalization was acutely decompensated heart failure (45%), followed by acute 

infection without septic shock (29%), acute respiratory failure (12%), acute ischemic stroke 

(11 %) and acute rheumatic disorders (3%). The mean and median ages were 76.4 and 77 years, . 

respectively, with 68% of patients::_:: 75 years of age, 97% were severely immobilized at study 

entry, and 62% had D-dimer 2:2 x ULN. 
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While the APEX Study was ongoing (after 35% enrollment), the study was amended to restrict 

further enrollment to patients 2: 75 years of age or with D-dimer values 2:.2 x ULN. The APEX 

trial excluded patients whose condition required prolonged anticoagulation (e.g., concurrent 

VTE, atrial fibrillation, cardiac valve prosthesis), were at increased risk of bleeding, had liver 

dysfunction, were on dual antiplatelet therapy, or patients who had both severe renal 

insufficiency (CrCI 15-29 ml/min) and required the concomitant use of a P-gp inhibitor. 

The efficacy of BEVYXXA was based upon the composite outcome of the occurrence of any of 

the following events up to Day 35 visit: 

• Asymptomatic proximal Deep Vein Thrombosis (DVT) (detected by ultrasound), 

• Symptomatic proximal or distal DVT, 

• Non-fatal Pulmonary Embolism (PE), or 

• VTE-related death. 

Efficacy analyses were performed based on the modified Intent-to-Treat (miTT) population. The 

miTT population consisted of all patients who had taken at least one dose of study drug and who· 

had follow-up assessment data on one or more primary or secondary efficacy outcome 

components. A total of7,441 patients (N=3,721 for BEVYXXA and N=3,720 for enoxaparin) 

were included in the miTT population. 

The efficacy results for the APEX trial are provided in Table 5 below. 

Table 5: Efficacy Outcomes in APEX Trial (miTT Population) 

BEVYX.XA Enoxaparin 

N=3,721 N=3,720 Relative Risk 

n (%)I n (%)I (95% CI) 2 

Composite Outcome 165 (4.4) 223 (6.0) 0.75 (0.61, 0.91) 

Asymptomatic Event 133 (3.6) 176 (4.7) 

Symptomatic DVT 14 (0.4) 22 (0.6) 

Non-fatal PE 9 (0.2) 18 {0.5) 

VTE-related Death 13 (0.3) 17 (0.5) 

Symptomatic Events 3 35 (0.9) 54 (1.5) 0.64 (0.42, 0.98) 

1 Percentages and event rates are based on the total number of patients and events included in each treatment 

group. 
2 Relative Risk (BEVYXXA arm versus enoxaparin arm) is based on the Mantel-Haenszel test stratified 

by the dosing strata and D-dimer status from the local laboratory. The analyses are not adjusted for 

multiplicity. 
3 Symptomatic events include symptomatic DVT, non-fatal PE or VTE-related death. 
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For patients with D-dimer 2:2 ULN at baseline, the event rate is 5.7% in the BEVYXXA arm vs. 

7.2% in the enoxaparin arm (relative risk= 0.79, 95% Cl [0.63, 0.98]). 

For patients with D-dimer 2: 2 ULN at baseline or age 2: 75 years, the event rate is 4.7% in the 

BEVYXXA arm vs. 6.0% in the enoxaparin arm (relative risk= 0.78, 95% CI [0.64, 0.96]). 

Results for the primary efficacy analysis for subjects that were stratified at randomization to the 

80 mg BEVYXXA dose group in the miTT population are shown in Table 6 below. 

Patients who were randomized to receive 40 mg BEVYXXA (those with severe renal 

impairment or receiving P-gp inhibitors), had VTE rates similar to the enoxaparin arm (6 to 

14 days followed by placebo) shown in Table 7 below. 

Table 6: Efficacy Outcomes in APEX Trial (miTT Population)- Patients Stratified to 
80 mg BEVYXXA Dose 4 

BEVYXXA Enoxaparin 
N=2,878 N=2,926 Relative Risk 
n (%) 1 n (%) 1 (95% CI) 2 

Composite Outcome 120 (4.2) 180 (6.2) 0.68 (0.55, 0.86) 

Asymptomatic Event 100(3.5) 146 (5.0) 

Symptomatic DVT II (0.4) 17 (0.6) 

Non-fatal PE 4 (0.1) 14 (0.5) 

VTE-related Death 8 (0.3) 12 (0.4) 

Symptomatic Events 3 22 (0.8) 41 (1.4) 0.55 (0.33, 0.92) 

1 Percentages and event rates are based on the total number of patients and events included in each treatment 

group and stratified to 80 mg dose. 
2 Relative Risk (BEVYXXA arm versus enoxaparin arm) is based on the Mantel-Haenszel test stratified by the 

dosing strata and D-dimer status from the local laboratory. The analyses are not adjusted for multiplicity. 
3 Symptomatic events include symptomatic DVT, non-fatal PE, or VTE-related death. 
4 Analysis excludes patients with severe renal impairment or were receiving P-gp inhibitors. 
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Table 7: Efficacy Outcomes in APEX Trial (miTT Population)- Patients Stratified to 
40 mg BEVYXXA Dose 

Severe Renal Impairment Concomitant use of P-gp Inhibitor 

BEVYXXA Enoxaparin Relative BEVYXXA Enoxaparin Relative 
N=174 N=149 Risk N=669 N=645 Risk 
n (%)I n (%)I (95% Cl) n (%)I n (%)I (95% CI? 

Composite Outcome 12 (6.9) 10(6.7) 
1.0 

33 (4.9) 33 (5.1) 
1.0 

(0.45, 2.23) (0.63, 1.60) 

Asymptomatic Event 9 (5.2) 7 (4.7) 24 (3.6) 23 (3.6) 

Symptomatic DVT 0 I (0.7) 3 (0.4) 4 (0.6) 

Non-fatal PE 2(1.1) 2 (1.3) 3 (0.4) 2 (0.3) 

VTE-related Death 2 (1.1) 0 3 (0.4) 5 (0.8) 

Symptomatic Events 3 4 (2.3) 3 (2.0) 9 (1.3) 10 (1.6) 

1 Percentages and event rates are based on the total number of patients and events included in each treatment group by 
dosing criteria. 

2 Relative Risk (BEVYXXA arm versus enoxaparin arm) is based on the Mantel-Haenszel test stratified by the dosing 
strata and D-dimer status from the local laboratory. The analyses are not adjusted for multiplicity. 

3 Symptomatic events include symptomatic DVT, non-fatal PE, or VTE-related death. 

16 HOW SUPPLIED/STORAGE AND HANDLING 

How Supplied 

BEVYXXA (betrixaban) capsules are available as listed below. 

The 40 mg size 4 capsules are light grey with 40 printed in black, and have a light blue cap with · 

PTLA printed in white. 

• Bottles of 100 (NDC 69853-0202-1) 

The 80 mg size 2 capsules are light grey with 80 printed in black, and have a blue cap with 

PTLA printed in white. 

• Bottles of100 (NDC 69853-0201-1) 

Storage and Handling 

Store at room temperature; 20°C to 25°C (68°F to 77°F). 

17 PATIENT COUNSELING INFORMATION 

Advise the patient to read the FDA-approved patient labeling (Medication Guide). 
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Risk of Bleeding 

Advise patients that it might take longer than usual for bleeding to stop, and that they may bruise 

or bleed more easily when treated with BEVYXXA. Instruct patients to report any unusual 

bleeding to their physician [see Warnings and Precautions (5.1)]. 

Instruct patients to tell their physicians and dentists that they are taking BEVYXXA, and/or any 

other products known to affect bleeding (including nonprescription products, such as aspirin or 

NSAIDs), before any surgery or medical or dental procedure is scheduled and before any new 

drug is taken [see Warnings and Precautions (5.1, 5.4)]. 

Use in Patients with Severe Renal Impairment 

Advise patients that the risk of bleeding is higher in people who have severe kidney problems 

(severe renal impairment) [see Warnings and Precautions (5.3)}. 

Spinal/Epidural Hematoma 

Advise patients having neuraxial anesthesia or spinal puncture to watch for signs and symptoms 

of spinal or epidural hematomas, such as numbness or weakness of the legs, or bowel, or bladder 

dysfunction [see Warnings and Precautions (5.2)]. Instruct patients to contact their physician 

immediately if any of these symptoms occur. 

Pregnancy and Lactation 

Advise female patients to inform their physicians if they are pregnant or plan to become pregnant 

or are breastfeeding or intend to breastfeed during treatment with BEVYXXA [see Use in 

Specific Populations (8.1, 8. 2)]. 

How to Take BEVYXXA 

Instruct patients to take BEVYXXA with food, and instruct patients on what to do if a dose is 

missed [see Dosage and Administration (2.2)]. 

Manufactured for: 

Portola Pharmaceuticals, Inc. 

South San Francisco, California 94080 USA 

BTX-US-V.l.O 
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NDA 208383 

Portola Pharmaceuticals, Inc. 
Attention: Janice Castillo 
Senior Vice President, Regulatory Affairs 
270 East Grand Avenue 
South San Francisco, CA 94080 

Dear Ms. Castillo: 

Food and Drug Administration 
Silver Spring MD 20993 

NDA APPROVAL 

Please refer to your New Drug Application (NDA) dated October 23, 2016, received October 24, 

2016, and your amendments, submitted under section 505(b) ofthe Federal Food, Drug, and 
Cosmetic Act (FDCA) for Bevyxxa® (betrixaban) capsule, 40 mg and 80 mg. 

This new drug application provides for the use of Bevyxxa® (betrixaban) capsule for the 
prophylaxis of venous thromboembolism (VTE) in adult patients hospitalized for an acute 
medical illness who are at risk for thromboembolic complications due to moderate or severe 

restricted mobility and other risk factors for VTE. 

We have completed our review of this application, as amended. It is approved, effective on the 
date of this Jetter, for use as recommended in the enclosed agreed-upon labeling text. 

EXPIRATION DATING PERIOD 

Expiration dating period of 24 months for the commercial drug product when stored under 

controlled room temperature conditions 20°C to 25°C (68°F to 77°F) in the commercial 
packaging. 

CONTENT OF LABELING 

As soon as possible, but no later than 14 days from the date of this letter, submit the content of 

labeling [21 CFR 314.50(1)] in structured product labeling (SPL) format using the FDA 
automated drug registration and listing system (eLIST), as described at 
http://www.fda.gov/Forlndustry/DataStandards/StructuredProductLabeling/default.htm. Content 

of labeling must be identical to the enclosed labeling (text for the package insert, medication 
guide). Information on submitting SPL files using eLIST may be found in the guidance for 
industry SPL Standard for Content of Labeling Technical Qs and As, available at 
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatorylnformation/Guidances/U 

CM072392.pdf 
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The SPL will be accessible via publicly available labeling repositories. 

CARTON AND IMMEDIATE CONTAINER LABELS 

Submit final printed carton and immediate container labels that are identical to the carton and 
immediate container labels submitted on June 20, 2017, as soon as they are available, but no 
more than 30 days after they are printed. Please submit these labels electronically according to 
the guidance for industry titled Providing Regulatory Submissions in Electronic Format
Certain Human Pharmaceutical Product Applications and Related Submissions Using the eCTD· 
Specifications (May 2015, Revision 3). For administrative purposes, designate this submission 
"Final Printed Carton and Container Labels for approved NDA 208383." Approval of this 
submission by FDA is not required before the labeling is used. 

ADVISORY COMMITTEE 

Your application for betrixaban was not referred to a FDA advisory committee because this drug 
is not the first in its class and the evaluation of safety data when used for the prophylaxis of 
venous thromboembolism (VTE) in adult patients hospitalized for an acute medical illness who 
are at risk for thromboembolic complications due to moderate or severe restricted mobility and 
other risk factors for VTE did not raise significant safety or efficacy issues that were unexpected 
for a drug of this class. 

REQUIRED PEDIATRIC ASSESSMENTS 

Under the Pediatric Research Equity Act (PREA) (21 U.S.C. 355c), all applications for new 
active ingredients, new indications, new dosage forms, new dosing regimens, or new routes of 
administration are required to contain an assessment ofthe safety and effectiveness of the 
product for the claimed indication(s) in pediatric patients unless this requirement is waived, 
deferred, or inapplicable. 

We are waiving the pediatric study requirement for ages 0 to< 2 years because of the following: 

• The necessary studies are impossible or highly impracticable. This is because the 
numbers of patients in this age group is low and the patients are geographically dispersed: 

• There is evidence strongly suggesting that the drug product would be ineffective and 
unsafe in this pediatric group. The Netherlands pediatric working group, based on their 
extensive literature search, suggested that there is little evidence that primary 
prophylactic anticoagulation provided any benefit in neonates or infants and toddlers who 
have a central venous catheter (80% of VTE events in neonate occur as a complication of 
CVCs). In addition, given the variability of food intake that occurs in the subgroups 
(neonates, infants and toddlers), which have the potential to lead to a supra-therapeutic 
betrixaban level in fast state and consequently potential increase of major bleeding events 
in this subgroup. 
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We are deferring submission of your pediatric studies for ages 2 to< 18 years for this application 

because this product is ready for approval for use in adults and the pediatric studies have not 

been completed. 

Your deferred pediatric studies required by section 505B(a) of the Federal Food, Drug, and 

Cosmetic Act are required postmarketing studies. The status of these postmarketing studies must 

be reported annually according to 21 CFR 314.81 and section 505B(a)(3)(C) of the Federal Food, 

Drug, and Cosmetic Act. These required studies are listed below. 

PMR 3229-1 Conduct a single-dose, open label pediatric pharmacokinetic/ 
pharmacodynamic study in the fed state. The study population will be children 

two years of age or·older who have just completed a course of anticoagulation 

for venous thrombosis. 

The timetable you submitted on June 19, 2017, states that you will conduct this study according 

to the following schedule: 

PMR 3229-2 

Final Protocol Submission: 
Study Completion: 
Final Report Submission: 

09/30/2016 
12/31/2019 
06/30/2020 

Conduct a venous thromboembolism prophylaxis study in immobilized 

adolescents hospitalized for acute medical or surgical disease. The study will 

be a single-arm, open-label study of betrixaban with point estimates of events 

to be compared to historical controls. The objective of this study is to identify· 

the safety and efficacy of betrixaban in the pediatric population. 

The timetable you submitted on June 19, 2017, states that you will conduct this study according 

to the following schedule: 

PMR 3229-3 

Final Protocol Submission: 
Study Completion: 
final R~port Submission: 

03/31/2018 
05/31/2020 
l :l/31/2020 

Conduct a randomized multi-center, active-controlled clinical trial comparing 

betrixaban to standard of care (in patients two years of age or older with 
central venous catheter) or either enoxaparin or warfarin (in patients two years 

of age or older with secondary prevention indication) in prevention of venous 

thromboembolism. The objective of this study is to identify the safety and 

efficacy of betrixaban in the pediatric population. 

The timetable you submitted on June 19, 2017, states that you will conduct this study according 

to the following sc.hedule: 
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Final Protocol Submission: 
Study Completion: 
Final Report Submission: 

03/3112018 
12/31/2022 
06/30/2023 

Submit the protocols to your IND 72679, with a cross-reference letter to this NDA. 

Reports of this/these required pediatric postmarketing studyies must be submitted as a new drug 

application (NDA) or as a supplement to your approved NDA with the proposed labeling 

changes you believe are warranted based on the data derived from these studies. When 

submitting the reports, please clearly mark your submission "SUBMISSION OF REQUIRED 

PEDIATRIC ASSESSMENTS" in large font, bolded type at the beginning of the cover letter of 

the submission. 

PROMOTIONAL MATERIALS 

You may request advisory comments on proposed introductory advertising and promotional 

labeling. To do so, submit, in triplicate, a cover letter requesting advisory comments, the 

proposed materials in draft or mock-up form with annotated references, and the package insert, 

Medication Guide, and patient PI (as applicable) to: 

OPDP Regulatory Project Manager 
Food and Drug Administration 
Center for Drug Evaluation and Research 
Office of Pn::scription Drug Promotion 
5901-B Ammendale Road 
Beltsville, MD 20705-1266 

Alternatively, you may submit a request for advisory comments electronically in eCTD format. 

For more information about submitting promotional materials in eCTD format, see the draft 

Guidance for Industry (available at: 
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryinformation/Guidances/U 

CM443 702.pdf ). 

As required undt::r 21 CFR 314.81 (b)(3)(i), you must submit tina! promotional materrals, and the 

package insert, at the time of initial dissemination or publication, accompanied by a Form FDA 

2253. Form FDA 2253 is available at 
http://www. fda.gov /down loads/ AboutFDA/ReportsManualsF orms/F orms/UCM083 5 70 .pdf. 

Information and Instructions for completing the form can be found at 

http://www.fda.gov/downloads/ AboutFDA/ReportsManualsForms/Forms/UCM375154.p_c!f. For 

more information about submission of promotional materials to the Office of Prescription Drug 

Promotion (OPDP), see http://www.fda.gov/ AboutFDA/CentersOffices/CDER/ucm090 142.htm. 
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REPORTING REQUIREMENTS 

We remind you that you must comply with reporting requirements for an approved NDA 

(21 CFR 314.80 and 314.81). 

MEDWATCH-TO-MANUFACTURER PROGRAM 

The MedWatch-to-Manufacturer Program provides manufacturers with copies of serious adverse 

event reports that are received directly by the FDA. New molecular entities and important new 

biologics qualify for inclusion for three years after approval. Your firm is eligible to receive 

copies of reports for this product. To participate in the program, please see the enrollment 

instructions and program description details at 
http://www.fda.gov/Safety/MedWatch/HowToReport/ucm 16691 O.htm. 

POST APPROVAL FEEDBACK MEETING 

New molecular entities and new biologics qualify for a post approval feedback meeting. Such 

meetings are used to discuss the quality of the application and to evaluate the communication 

process during drug development and marketing application review. The purpose is to learn 

from successful aspects of the review process and to identify areas that could benefit from 

improvement. If you would like to have such a meeting with us, call the Regulatory Project 

Manager for this application. 

If you have any questions, call Thomas Iype, Regulatory Project Manager, at (240) 402 6861. 

Enclosures: 
Content of Labeling 

Reference 10: 4115694 

Sincerely, 

('::iee appended electronic signature page/ 

Richard Pazdur, MD 
Director 
Office of Hematology and Oncology Products 
Center for Drug Evaluation and Research 



This is a representation of an electronic record that was signed 
electronically and this page is the manifestation of the electronic 
signature. 

---------------------------------------------------------------------------------------------------------
Is/ 

RICHARD PAZDUR 
06/23/2017 . 
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BENZAMIDES AND RELATED INHlBITORS 
OFFACTORXA 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

2 

This application is a continuation of U.S. patent applica
tion Ser. No. 10/126,976 filed Apr. 22, 2000, now abandoned 
which is a continuation of U.S. patent application Ser. No. 
09n94,225 filed Feb. 28, 2001, now U.S. Pat. No. 6,376, 

10 
515, which is a continuation-in-part of U.S. patent applica
tion Ser. No. 09/663,420 filed Sep. 15, 2000, which claims 
benefit of priority under 35 U.S.C. §119(e) to U.S. Provi
sional Application No. 60/185,746 filed Feb. 29, 2000, each 

molecule of factor Xa may be able to generate up to 138 
molecules of thrombin (Elodi et a!., Thromb. Res. 15, 
617-619 (1979)), direct inhibition of factor Xa as a way of 
indirectly inhibiting the formation of thrombin may be an 
efficient anticoagulant strategy. Therefore, it has been sug
gested that compounds which selectively inhibit factor Xa 
may be useful as in vitro diagnostic agents, or for therapeutic 
administration in certain thrombotic.: disorders, see e.g., WO 
94/13693. 

Polypeptides derived from hematophagous organisms 
have been reported which are highly potent and specific 
inhibitors of factor Xa. U.S. Pat. No. 4,588,587 describes 
anticoagulant activity in the saliva of the Mexican leech, 
Haementeria officina/is. A principal component of this saliva 
was shown to be the polypeptidt: factor Xa inhibitor, anti
stasin (ATS), by Nutt, E. et a!., "The Amino Acid Sequence 

of which is herein incorporated by reference in its entirety. 
15 

FIELD OF THE INVENTION 

This invention relates to novel compounds which are 
potent and highly selective inhibitors of isolated factor Xa or 
when assembled in the prothrombinase complex. These 
compounds show selectivity for factor Xa versus other 
proteases of the coagulation (e.g. thrombin, fVIIa, fiXa) or 
the fibrinolytic cascades (e.g. plasminogen activators, 
plasmin). In another aspect, the present invention relates to 
novel monoamidino-c.:ontaining compounds, thdr pharma· 
ceutically acceptable salts, and pharmaceutically acceptable 
compositions thereof which are useful as potent and specific 
inhibitors of blood coagulation in mammals. In yet another 
aspect, the inwntion relates to mt:thods for using tht:st: 
inhibitors as therapeutic agents for disease states in mam
mals characterized by coagulation disorders. 

DACKGROUND OF THE INVENTION 

Hemostasis, the control of bleeding, occurs by surgical 
means, or by the physiological properties of vasoconstric
tion and coagulation. This invention is particularly con
cerned with blood coagulation and ways in which it assists 
in maintaining the int~::grity of mammalian circulation after 
injury, inflammation, disease, congenital defect, dysfunction 
or other disruption. Although platelets and blood coagula
tion are both involved in thrombus formation, certain com
ponents of the coagulation cascade are primarily responsiblt: 
for the amplification or acceleration of the processes 
involved in platelet aggregation and fibrin deposition. 

Thrombin is a key enzyme in the coagulation cascade as 
well as in Hemostasis. Thrombin plays a central role in 
thrombosis through its ability to catalyze tbt: conv~::rsion of 
fibrinogen into fibrin and through its potent platelet activa-

. tion activity. Direct or indirect inhibition of thrombin activ
ity has been the focus of a variety of recent anticoagulant 
strategies as reviewed by Claeson, G., "Synthetic Peptides 
and Peptidomimetics as Substrates and Inhibitors of Throm
bin and Other Proteases in the Blood Coagulation System", 
Blood Coag. Fibrinol. 5, 411-436 (1994). Several classes of 
anticoagulants currently used in the clinic directly or indi
rectly affect thrombin (i.e. heparins, low-molecular weight 
hcparins, heparin-like compounds and coumarins). 

A prothrombinase complex, including Factor Xa (a serine 
protease, the activated form of its Factor X precursor and a 
member of tht: calcium ion binding, gamma c.:arboxy
glutamyl (Gla)-containing, vitamin K dependent, blood 
coagulation glycoprotein family), converts the zymogen 
prothrombin into the active procoagulant thrombin. Unlike 
thrombin, which acts on a variety of protein substrates as 
well as at a specific receptor, factor Xa appears to have a 
single physiologic substrate, namely prothrombin. Since one 

of Antistasin, a Potent Inhibitor of Factor Xa Reveals a 
Repeated Internal Structure", J. Bioi. Chern., 263, 
10162-10167 (1988). Another potent and highly specific 

20 inhibitor of Factor Xa, called tick anticoagulant peptide 
(TAP), has been isolated from the whole body extract of the 
soft tick Omithidoros moubata, as reported by Waxman, L., 
et a!., "Tick Anticoagulant Peptide (TAP) is a Novel Inhibi
tor of Blood Coagulation Factor Xa" Science, 248, 593-596 

25 (1990). 
Factor Xa inhibitory compounds which are not large 

polypeptide-type inhibitors have also been reported includ
ing: Tidwell, R. R. et al., "Strategies for Anticoagulation 
With Synthetic Protease Inhibitors. Xa Inhibitors Versus 

30 Thrombin Inhibitors", Thromb. Res., 19, 339-349 (1980); 
Turner, A. D. et al., "p-Amidioo Esters as Irreversible 
Inhibitors of Factor IXa and Xa and Thromhin", 
Biochemistry, 25, 4929-4935 (1986); Hitomi, Y. et a!., 
"Inhibitory Effect of New Synthetic Protease Inhibitor 

35 (FUT-175) on the Coagulation System", Hacmostasis, 15, 
164-168 (1985); Sturzebecher, J. eta!., "Synthetic Inhibitors 
of Bovine Factor Xa and Thrombin. Comparison of Their 
Anticoagulant Efficiency", Thromb. Res., 54, 245-252 
(1989); Kam, C. M. ct a!., "Mechanism Based lsocoumarin 

40 Inhibitors for Trypsin and Blood Coagulation Serine Pro
teases: New Anticoagulants", Biochemistry, 27, 2547-2557 
(1988); Hauptmann, J. et a!., "Comparison of the Antico
agulant and Antithrombotic Effects of Synthetic Thrombin 
and Factor Xa Inhibitors", Thromb. Haemost., 63; 220-223 

45 (1990); and the like. 
Others have reported Factor Xa inhibitors which are small 

molecule organic compounds, such as nitrogen containing 
heterocyclic compounds which have amidino substituent 
groups, wherein two functional groups of the compounds 

50 can bind to Factor Xa at two of its active sites. For example, 
WO 98/28269 describes pyrazole compounds having a ter
minal C(=NH)-NH2 group; WO 97/21437 describes ben
zimidazole compounds substituted by a basic radical which 
are connected to a naththyl group via a straight or branched 

55 chain alkylene, -C(-0) or -S(=0)2 bridging group; 
WO 99/10316 describes compounds having a 4-phenyl-N
alkylamidino-piperidine and 4-phenoxy-N-alkylamidino
piperidine group connected to a 3-amidinophenyl group via 
a carboxamidealkyleneamino bridge; and EP 798295 

60 describes compounds having a 4-phenoxy-N-alkylamidino
piperidine group connected to an amidinonaphthyl group via 
a substituted or Ulll>uustilult:d su!Ionamidt: or c.:arboxamide 
bridging group. 

There exists a need for effective therapeutic agents for the 
65 regulation of hemostasis, and for the prevention and treat

ment of thrombus formation and other pathological pro
cesses in the vasculature induced by thrombin such as 
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restenosis and inflammation. In particular, there continues to 
be a need for compounds which selectively inhibit factor Xa 
or its precursors. Compounds that have different combina
tions of bridging groups and functional groups than com
pounds previously discovered are needed, particularly com-

. pounds which selectively or preferentially bind to Factor Xa. 
Compounds with a higher degree of binding to Factor Xa 
than to thrombin are desired, especially those compounds 
having good bioavailability and/or solubility. 

SUMMARY OF THE INVENTION 
10 

As discussed above, a number of non-peptide, specific, 
factor Xa inhibitors have been described either in the 
scientific or patent literature (Zhu and Scarborough, Ann. 
Rep. Med. Chern. 35: 83-102 (2000)). Most of these com- lS 
pounds rely on the interaction of Pl and P4 elements of the 
inhibitor compounds with the Sl and S4 sub-sites on the 
factor Xa enzyme. In general, it has been described that Pl 
elements utilize a highly charged benzamidine functionality 
in order to interact with the Sl pocket of the factor Xa 20 

enzyme. Furthermore, substitution on the benzamidine 
nitrogens either by alkylation or cyclization (cyclic 
amidines) of these previously described inhibitors is detri
mental to their interaction with the enzyme at the Sl pocket. 
In the present application, a novel series of inhibitors of 25 

factor Xa which do not utilize a 51-interacting benzamidine 
but utilize a neutral Pl species are described. In addition the 
compounds also utilize a substituted benzamidine or a cyclic 
amidine as a P4 element which can each interact with the S4 
sub-site of factor Xa enzyme. Surprisingly, the inhibitors of 30 

this invention with modified amidine t:lements art: not only 
of high potency in vitro, but also have excellent pharmaco
logical and pharmaceutical properties in vivo. These are 
results that would not have been predicted for such struc-
tures. 35 

Accordingly, the present invention relates to novel com
pounds which inhibit factor Xa, their pharmaceutically 
acceptable isomers, salts, hydrates, solvates and prodrug 
derivatives, and pharmaceutically acceptable compositions 

40 thereof which have particular biological properties and are 
useful as potent and specific inhibitors of blood coagulation 
in mammals. In another aspect, the invention relates to 
methods of using these inhibitors as diagnostic reagents or 
as therapeutic agents for disease states in mammals charac-

45 terized by undesired thrombosis or which have coagulation 
disorders, such as in the treatment or prevention of any 
thrombotically mediated acute coronary or cerebrovascular 
syndrome, any thrombotic syndrome occurring in the 
venous system, any coagulopathy, and any thrombotic com-

50 plications associated with extracorporeal circulation or 
instrumentation, and for the inhibition of coagulation in 
biological samplt:s. 

4 
(b) C3-C8 -cycloalkyl; 
(c) -N(R\R2

), N(R1,R2}-C(=NR3
)-, N(R1,R2)--C 

(=NR 3)-N(R4)-, R1-C(=NR 3
)-, R -C 

(=NR3)-N(R4)-; 
(d) phenyl, which is independently substituted with 0-2 R 

substitutuents; 
(e) naphthyl, which is independently substituted with 0-2 

R substitutut:nts;. and 
(t) a monocyclic or fused bicyclic heterocyclic ring sys

tem having from 5 to 10 ring atoms, wherein 1-4 ring 
atoms of the ring system arc selected from N, 0 and S, 
and wherein the ring system may be substituted with 
0-2 R substitutuents; 

R is selected from: 
H, halo, -CN, -C02 R\ -C(=O)-N(R1,R2

), 

(CHz)m-C02 R 1, -(CHz)m-C(=O)-N(R 1 ,R2J, 
-N02 , -802 N(R\R2

), -s02R1, -(CHz)mNR1R , 
-(CH2)"'--C(=NR3)-R1, -(CH2)m-C(=Nte}-
N(R1,Ri), -(CHz)"'-N(R4)--C(=NR3}-N(R\R2

), 

-(CH2)"'NR1- group appt:nded to a 3 to 6 membt:rt:d 
heterocyclic ring containing from 1-4 heteroatoms 
selected from N, 0 and S, -C1_4alkyl, -C2 •6 alkenyl, 
-C2 . 6alkynyl, -C3 _8cycloalkyl, -C0 •4alkylC3 _8 
cycloalkyl, --CF3 , -OR2

, and a 5-6 membt:red het-
erocyclic system containing from 1-4 heteroatoms 
selected from N, 0 and S, wherein from 1-4 hydrogen 
atoms on the heterocyclic system may be independently 
replaced with a member selected from the group con
sisting of halo, -CcC4 -alkyl, --CHalkyl-CN, --Cz_6 

alkcnyl, -C2 _6alkynyl, -C3 • 8cycloalkyl, -C0 •4 
alkylC3. 8cycloalkyl and -N02 ; 

m is an integer of 0-2; 
R1, R2

, R3 and R4 are independently selected from the group 
consisting of: 
H, -OR5

, -N(-R5
, -R6

), -C1_4alkyl, -C2•6alkenyl, 
-C2 _6 alkynyl, -C3 _8 cycloalkyl, -C0 _4alkylC3 _8 

cycloalkyl, -C0 _4alkylphenyl and -C0 • 4 
alkylnaphthyl, wherein from 1-4 hydrogen atoms on 
the ring atoms of the phenyl and naphthyl moieties may 
be independently replaced with a member selected 
from the group consisting of halo, --C1_4alkyl, --C2•6 
alkenyl, -C2 _6 alkynyl, -C3 _8 cycloalkyl, -Co-4 
alkylC3_8cycloal.kyl, --CN, and -N02 ; or 

R1 and R2
, or R2 and R3 taken together can form a 3-8 

membered cycloalkyl or a heterocyclic ring system, 
wherein the heterocyclic ring system may have from 3 
to 10 ring atoms, with 1 to 2 rings being in the ring 
system and contain from 1-4 heteroatoms selt:ctt:d 
from N, 0 and S, wherein from 1-4 hydrogen atoms on 
the heterocyclic ring system may be independently 
replaced with a member selected from the group con-
sisting of halo, CcC4-alkyl, -CN-C1_4alkyl, --Cz-6 
alkenyl, -C2 . 6 alkynyl, -C3 _8 cycloalkyl, -C0 .4 

alkylC3•8cycloalkyl and -N02 ; In certain embodiment~, this invention relates to novel 
compounds which are pott:nt and highly selectivt: inhibitors 
of isolated factor Xa when assembled in the prothrombinase 
complex. These compounds show selectivity for factor Xa 
versus other proteases of the coagulation cascade (e.g. 
thrombin, etc.) or the fibrinolytil: cascade, and are ust:ful as 
diagnostic reagents as well as antithrombotic agents. 

55 R5 and R6 are independently selected from the group con
sisting of: 

In one embodiment, the present invention relates to a 
compound according to the formula (1): 

A·Q·D·E·G-J-X 

where: 
A is selt:ctt:d from: 

(a) C1-C6-alkyl; 

(I) 

60 

65 

I-I, -C1_4al.kyl, -C2 •6alkenyl, --C2 _6alkynyl, -CJ.s 
cycloalky I, -C0 _4 al.ky I C3 _8 cycloalky I, --C0 •4 alky !
phenyl and -C0_4 alkylnaphthyl, wherein from 1-4 
hydrogen atoms on the ring atoms of the phenyl and 
naphthyl moieties may be independently replaced with 
a rnt:mber selt:cted from tht: group consisting of halo, 
-C1_4alkyl, -C2 _6alkenyl, --C2 _6alkynyl, -C3_8 

cycloalkyl, -C0 _4alkylC3•8cycloalkyl, --CN, and 
-N02 ; or 

R5 and R6 taken together can form a 3-8 membered 
cycloalkyl or a heterocyclic ring system, wherein the 
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heterocyclic ring system may have from 3 to 10 ring 
atoms, with 1 to 2 rings being in the ring system and 
contain from 1-4 heteroatoms selected from N, 0 and 
S, wherein from 1-4 hydrogen atoms on the heterocy
clic ring system may be independently replaced with a 5 
member selected from the group consisting of halo, 
-CcC4 -alkyl, -CN-C1 _4 alkyl, -C2 _6 alkenyl, 
-C2 _6 alkynyl, -C3 _8cycloalkyl, -C0 _4alkylC3 _8 

cycloalkyl and -N02 ; 

Q is a member selected from the group consisting of: 
10 

a direct link, -Cl-12-, -C(=O):-, -0-, -N(R7
)--, 

-N(R 7)CI-12 -, -CIJ2 N(R7
)-, -C(=NR7

)-, 

-C(=O)-N(R7
)-, -N(R7)-C(=O)-, -S-, 

-SO-, -S02-, -S02-N(R7
)-- and -N(R~-

S02-; 
R7 is selected from: 15 

H, -C1_4alkyl, -C2 _6alkenyl, -C2 _6 alkynyl, -C3_8 

cycloalkyl, -C0 _4alkylC3 _8cycloalkyl, -C0 •4alkyl
phenyl and -C0•4alkylnaphthyl, wherein from l -4 
hydrogen atoms on the ring atoms of the phenyl and 
naphthyl moieties may be independently replaced with 20 

a member selected from the group consisting of halo, 
-C1 •4alkyl, -Cz_6alkenyl, -C2 _6alkynyl, -C3 _8 

cycloalkyl, -C0 _4alkylC3.8cycloalkyl, -CN, and 
-N02 ; 

D is a direct link or is a member selected from the group zs 
consisting of: 
(a) phenyl, which is independently substituted with 0-2 

R1" substitutuents; 
(b) naphthyl, which is independently substituted with 0-2 

R1
" substitutuents; and 

(c) a monocyclic or fused bicyclic heterocyclic ring 
system having from 5 to 10 ring atoms, wherein 1-4 
ring atoms of the ring system are selected from N, U 
and S, and wherein the ring system may be subsituted 
from 0-2 R1" substitutuents; 

R1" is selected from: 

30 

35 

halo, -C1_4alkyl, -Cz_6alkenyl, -C2 _6alkynyl, -C3 _8 

cycloalkyl, -C0_4alkylC3.8cycloalkyl, -CN, -N02 , 

-(CH2),NR2 "R3 ", -(CH2),C02 R2 ", -(CH2), 

CONR2"R3
", -S02 NR2"R3

", -S02 R2
", -CF3 , 40 

-OR2", and a 5-6 membered aromatic heterocyclic 
system containing from 1-4 heteroatoms selected from 
N, 0 and S, wherein from 1-4 hydrogen atoms on the 
aromatic heterocyclic system may be independently 
replaced with a member selected from the group con- 45 
sisting of halo, -C1_4 alkyl, -C2• 6alkenyl, -C2 _6 

alkynyl, -C3 _8cycloalkyl, -Ca-4alkyiC3 _8cycloalkyl, 
-CN and -N02 , 

R2
" and R3

" are independently selected from the group 
consisting of: 50 

6 
R8 is a member selected from the group consisting of:. 

H, -C1 • 4 ·alkyl; -C0 _4 -alkylaryl; -C0 _4 -alkyl
heteroaryl; -Cl-4-alkyl-C(=O)-OH, -C1_4-alkyl-C 
(=0\-0-C1_4 -alkyl, and -C1.4 -alkyl-C(=O)-N 
(-Rib, -R3b); 

R2b and R3
b are each a member independently selected from 

the group consisting of: 
1-J, -C1 • 4 -alkyl, -C0 _4 -alkyl-ar);l; -C0 _4 -alkyl

heterocyclic group, and R2b and R b together with the 
N atom to which they are attached can form a 5-8 
membered heterocyclic ring containing 1-4 heteroat-
oms selected from N, 0 and S, wherein the heterocyclic 
ring may be substituted with 0-2 R1c groups; 

R lc is a member selected from the group consisting of: 
Halo; -C1•4 -alkyl; -CN, -N02 ; -C(=O}-N(-R2c, 

R3c); -C(=O):-ORz"; -(CHz) -N(Rzc, -Rlc); 
-S02-N(-R2c, -R3c); -SO:R2c; -CF3 and 
-(CH2)q-OR2c; 

R2c and R3c are each independently a member selected from 
the group consisting of: 
H; -C1.4 -alkyl and -C1 _4 -alkyl-aryl; 

q is an integer of 0-2; 
G is a member selected from the group consisting of: 

(a) Cz-alkenyl or c3-s·Cycloalkenyl, wherein the alkenyl 
and cycloalkenyl attachment points are the alkenyl 
carbon atoms and wherein the -C2-alkenyt or 
cycloalkenyl are substituted with 0-4 R1 groups; 

(b) a phenylene group wherein the ring carbon atoms of 
the phenylene group are substituted with 0-4 R1d 
groups; 

(c) a 3--8 membered a saturated, partially unsaturated or 
aromatic monocyclic-heterocyclic ring system contain
ing 1-4 heteroatoms selected from N, 0 and S, wherein 
0--2 ring atoms of the heterocyclic ring may be substi-
tuted with 0-4 R ld groups; and, 

(d) an 8-10 membered fused heterocyclic bicyclic ring 
system, containing 1-4 heteroatoms selected from N, 0 
and S, wherein 0-2 ring atoms of the fused bicyclic ring 
system may be substituted with 0-4 R1d groups; 

R ld is a member selected from the group consisting of: 
H, halo; C1_6 -alkyl, carbocylic aryl, CN; -N02 ; 

-(CHz)o. 6-NRuR3d; -S02 NR2dR 3d; -S02Ru; 
-CF3 ; -(CH2 ) 0 _6-0R2d; -01-1, -OC1•6alkyl, 
-O-(CH2) 1_60Ru; -O-(CHz)1_6-C(=O\-O-
R2d; -O-(CH2L. 6-C(=O)-N(R2~R3 d); 
-N(R5"HCH2) 1_6-0R2d; -N(R5a)-(CHz)1_ -N 
(R2d,R3d); -C(=O)-N(R2d,R3d); -N(Rf")-
(CH2)1_6-C(=O)--N(R211,R3d); -N(-(CH2)1_6-

0R22}2; -N(R5aHCH:z.)1_6-0R2
d; -N(R5")-C 

(=0)-R2
d; -N(R5")-S02-R2d; -(CH:z.)o-6-C 

( 0)-0-R2d; -(CH2) 0 _6-C(=O)--N(Ru,R3d); 
-(CH2) 0 _6-C(=NRu)--N(R3d,R4d); -(CH2) 0 _6-

N(R5")C(=NR2')-N(R3d,R4d); a -(CH2) 0 _6-N 
(R3')C5_6 membered saturated, partially unsaturated or 
aromatic heterocyclic ring containing 1-4 heteroatoms 
selected from N, 0 and S, and a -(CH2) 0• 6-5-6 
membered saturated, partially unsatu.rated or aromatic 
heterocyclic ring containing 1-4 hctcroatoms selected 
from N, 0 and S; 

H, -C1 _4 alkyl, -C2_6 alkenyl, -C2 _6alkynyl, -C3 _8 

cycloalkyl, -C0 _4alkylC3_8cycloalkyl, -C0 _4alkyl
phenyl and -C0 _4alkylnaphthyl, wherein from 1-4 
hydrogen atoms on the ring atoms of the phenyl and 
naphthyl moieties may be independently replaced with 55 

a member selected from the group consisting of halo, 
-C1.4alkyl, -C2 _6alkenyl, -C2 _6alkynyl, -C3.8 

cycloalkyl, -C0 _4alkylC3 •8cycloalkyl, -CN and 
-N02 ; 

60 R50
, R2d, R3d and R4d are each independently a member 

selected from the group consisting of: 
n is an integer of 0-2; 
E is a direct link or a member selected from the group 

consisting of: 
-C1•2 -alkyl-, -0-, -S-, -SO-, -S02-, -C0 _1• 

alkyl-C(=O), -Ca-1-alkyl-C(=O)--N(-R8)-C0 _1-
alkyl-, -C0• 1 -alkyl-N(-R~-C(=O)-Ca- 1 -alkyl-, 65 

-N(-R8)--C(=O)--N(-R8
)-- and -C0_1-alkyl-N 

(-R~; 

1-I, C1_6-alkyl and C1.6-alkylaryl, -CN; -N02; car
bocylic aryl, -CN; -N02 ; or 

R2d and R3d taken together with the N atoms they are 
independently attached form a 5-7 membered 
saturated, partially unsaturated or aromatic heterocy
clic ring; or 
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R3
d and R4

d taken together with theN atom to which they 
are attached form a 5-8 membered saturated, partially 
unsaturated or aromatic heterocyclic ring containing 
1-4 heteroatoms selected from N, 0 and S; 

J is a direct link or is a member selected from the group 
consisting of: 
-N(-R~-C(=O)-; -C(=O)--N(-R~-; -0-; 

-S-; -SO-; -S02-; -CH2-; -N(-R9
)--; 

and -N(-R9)-S02-; 

8 
p is an integer of 0-2; 
R38 and R4

B are each independently selected from the group 
consisting of: 
H; C1 _4 -alkyl and -C0 _4 -alkyl-carbocyclic aryl; 

and all pharmaceutically acceptable isomers, salts, 
hydrates, solvates and prodrug derivatives thereof. 

R9 is a member selected from the group consisting of: 
H; -C1 _4 -alkyl; -C0 _4 -alkyl-carbocyclic aryl; 

-{CHz)0_4-5-6 membered saturated, partially unsatur
ated or aromatic heterocyclic ring containing 1-4 het
eroatoms selected from N, 0 and S; -{CH2h.6-C 

In certain aspects of this invention, compounds are pro
vided which are useful as diagnostic reagents. In another 
aspect, the present invention includes pharmaceutical com-

10 positions comprising a pharmaceutically effective amount of 
the compounds of this invention and a pharmaceutically 
acceptable carrier. In yet another aspect, the present inven
tion includes methods comprising using the above com-

( O)--O-C14-alkyl; and -{CH2 ) 1 _6-C(=O)-N 15 

(R6a,R6b); 
R 60 and R db are each a member independently selected from 

the group consisting of: 

pounds and pharmaceutical compositions for preventing or 
treating disease states characterized by undesired thrombo
sis or disorders of the blood coagulation process in 

Hand -C1_6-alkyl; 
X is a member selected from the group consisting of: 

(a) phenyl substituted with 0-3 R1
" groups; 

(b) naphthyl substituted with 0-3 R1
" groups and 

mammals, or for preventing coagulation in stored blood 
products and samples. Optionally, the methods of this inven
tion comprise administering the pharmaceutical composition 

20 in combination with an additional therapeutic agent such as 
an antithrombotic and/or a thrombolytic agent and/or an 
anticoagulant. 

(c) a 6-membered aromatic heterocyclic ring system con
taining 1-3 N atoms and having 0-3 ring atoms sub-

25 
stituted with 0-3 R1

" groups; and 
(d) an 8-10 membered fused aromatic heterocyclic bicy

clic ring system containing 1-4 heteroatoms selected 
from N, 0 and S and 0-3 ring atoms of the fused 
heterocyclic bicyclic ring system are substituted with 30 
0-3 R1

" groups; 
R 1" is a member independently selected from the group 

consisting of: 
Halo; CF3; -C1_4-alkyl; carbocyclic aryl; -C0-2 -alkyl

CN; -0-R2
"; -C0 _2-alkyl-C(=0)-0-R 2

"; 35 

-C0 _2 -alkyl-C(=O)-N(R2", R3
"); -C0 _2 -alkyl

N02; -C0 _2-alkyl-N(R2
", R3

"); -C0-2 -alkyl-S02-N 
(R2

", R3"); -C0 _2 -alkyl-S02 -R2
•; trihaloalkyl; 

-O-C0 _2 -alkyl-0-R2
"; -C0 _2 -alkyl-0-R2

"; 

-0-C1_4-alkyl-C(=O)-N(R2", R3
"); -0-C1 •4 • 40 

DETAILED DESCRIPTION OF THE 
INVENTION 

Definitions 
In accordance with the present invention and as used 

herein, the following terms are defined with the following 
meanings, unless explicitly stated otherwise. 

The term "alkenyl" refers to a trivalent straight chain or 
branched chain unsaturated aliphatic radical. The term "alk
enyl" (or "alkynyl") refers to a straight or branched chain 
aliphatic radical that includes at least two carbons joined by 
a triple bond. If no number of carbons is specified alkenyl 
and alkenyl each refer to radicals having from 2-12 carbon 
atoms. 

The term "alkyl" refers to saturated aliphatic groups 
including straight-chain, branched-chain and cyclic groups 
having the number of carbon atoms specified, or if no 
number is specified, having up to 12 carbon atoms. The term 
"cycloalkyl" as )!Sed herein refers to a mono-, bi-, or 
tricyclic aliphatic ring having 3 to 14 carbon atoms and 
preferably 3 to 7 carbon atoms. 

As used herein, the terms "carbocyclic ring structure" and 
"C3_16 carbocyclic mono, bicyclic or tricyclic ring structure" 
or the like are each intended to mean stable ring structures 
having only carbon atoms as ring atoms wherein the ring 
structure is a substituted or unsubstituted member selected 
from the group consisting of a stable mooocyclic ring which 

alkyl-C(=O)-O-R2
"; -C0 _2 -alkyl-N(R2")-C 

(=0)-R3
•; -C0 _2-alkyl-N~-R

2•)-S02-R3 •; 
-CH2-N(R2")-C(=O)-R •;-CH2-N(R2

")

S02-R3"; -{CHz)0-6-NR2"R3
•; -C(=O)-N~R2", 

R3
"); -N(-(CH 2 ) 1 .6-0R2 .)z; -N(R 1 

)- 45 

(CH 2) _6-0R2"; -N(R 10)-C(=O)-R 2
"; 

-N(R1b)-S02-R2"; -C(=N{R10))--N(Rz.,R3"); 

and a -{CH2) 0 _6-5-6 membered saturated, partially 
unsaturated or aromatic heterocyclic ring containing 
1-4 heteroatoms selected from N, 0 and S; 50 is aromatic ring ("aryl") having six ring atoms; a stable 

monocyclic non-aromatic ring having from 3 to 7 ring atoms 
in the ring; a stable bicyclic ring structure having a total of 
from 7 to 12 ring atoms in the two rings wherein the bicyclic 

R10
, R2

' and RJe are each independently a member selected 
from the group consisting of: 
H; -C1_4-alkyl; -C0 _2-alkyl-0-R18; -C0_2-alkyl-N 

(-R1
B, -R28);-C1 _4 -alkyl-carbocyclic aryl; -C1•4 • 

alkyl-heterocyclic; and R10 and R2
e, or R2

e and R3
e 55 

together with the N atom to which they are attached can 
form 5-8 membered heterocyclic ring-containing 1-4 
heteroatoms selected from N, 0 and S which can be 
substituted with 0-2 R18 groups; 

R1
8 and R28 are independently a member selected from the 60 

group of: 
H; halo; -C1 •4-alkyl, a carbocyclic aryl group; a 

saturated, partially unsaturated or aromatic heterocy
clic group; -CN; -C(=O)-N(R 38)R 48; 

-C(=O)-OR38 ; -N02 ; -(CH2),.-NR38R48
; 65 

-S02NR38R48; -S02R3
H; -CF3 ; and -{CH2)p 

OR3ll; 

ring structure is selected from the group consisting of ring 
structures in which both of the rings are aromatic, ring 
structures in which one of the rings is aromatic and ring 
structures io which both of the rings are non-aromatic; and 
a stable tricyclic ring structure having a total of from 10 to 
16 atoms in the three rings wherein the tricyclic ring 
structure is selected from the group consisting of: ring 
structures in which three of the rings are aromatic, ring 
stmctures in which two of the rings are aromatic and ring 
structures in which three of the rings are non-aromatic. In 
each case, the non-aromatic rings when present in the 
monocyclic, bicyclic or tricyclic ring structure may inde
pendently be saturated, partially saturated or fully saturated. 
Examples of such carbocyclic ring structures include, but arc 
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not limited to, cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl, adamantyl, cyclooctyl, [3.3.0]bicyclooctane, 
[ 4.3.0]bicyclononane, [ 4.4.0]bicyclodecane (decal in), 
[2.2.2]bicyclooctane, fluorenyl, phenyl, naphthyl, indanyl, 

· adamantyl, or tetrahydronaphthyl {tetralin). Moreover, the 
ring structures described herein may be attached to one or 
more indicated pendant groups via any carbon atom which 
results in a stable structure. The term "substituted" as used 
in conjunction with carbocyclic ring structures means that 
hydrogen atoms attached to the ring carbon atoms of ring 
structures described herein may be substituted by one or 
more of the substituents indicated for that structure if such 
substitution(s) would result in a stable compound. 

The term "aryl" which is included with the term "car
bocyclic ring structure" rders to an unsubstituted or substi
tuted aromatic ring, substituted with one, two or three 

· substituents selected from loweralkoxy, loweralkyl, 
loweralkylamino, hydroxy, halogen, cyano, hydroxyl, 
mercapto, nitro, thioalkoxy, carboxaldehyde, carboxyl, car
boalkoxy and carboxamide, including but not limited to 
carbocyclic aryl, heterocyclic aryl, and biaryl groups and the 
like, all of which may be optionally substituted. Preferred 
aryl groups include phenyl, halophenyl, loweralkylphenyl, 
napthyl, biphenyl, phenanthrenyl and naphthacenyl. 

1be term "arylalkyl" which is included with the term 
"carbocyclic aryl" refers to one, two, or three aryl groups 
having the number of carbon atoms designated, appended to 
an alkyl group having the number of carbon atoms desig
nated. Suitable arylalkyl groups include, but are not limited 
to, benzyl, picolyl, naphthylmethyl, phenethyl, benzyhydryl, 
trityl, and the like, all of which may be optionally substi
tuted. 

As used herein, the term "heterocyclic ring" or "hetero
cyclic ring system" is intended to mean a substituted or 
unsubstituted member selected from the group consisting of 
stable monocyclic ring having from 5-7 members in the ring 
itself and having from 1 to 4 hetero ring atoms selected from 
the group consisting of N, 0 and S; a stable bicyclic ring 

. structure having a total of from 7 to 12 atoms in the two rings 
wherein at least one of the two rings has from 1 to 4 hetero 
atoms selected from N, 0 and S, including bicyclic ring 
structures wherein any of the described stable monocydic 
heterocyclic rings is fused to a hexane or benzene ring; and 
a stable tricyclic heterocyclic ring structure having a total of 
from 10 to 16 atoms in the three rings wherein at least one 
of the three rings has from 1 to 4 hetero atoms selected from 
the group consisting of N, 0 and S. Any nitrogen and sulfur 
atoms present in a heterocyclic ring of such a heterocyclic 
ring structure may be oxidized. Unless indicated otherwise 
the terms "heterocyclic ring" or "heterocyclic ring system" 
include aromatic rings, as well as non-aromatic rings which 
can be saturated, partially saturated or fully saturated non
aromatic rings. Also, unless indicated otherwise the term 
"heterocyclic ring system" includes ring structures wherein 

10 
in the ring structures described herein may be replaced by 
one or more of the indicated substitucnts if such replacement 
{s) would result in a stable compound. Nitrogen atoms in a 
ring structure may be quaternized, but such compounds are 
specifically indicated or are included within the term "a 
pharmaceutically acceptable salt" for a particular corn
pound. When the total number of 0 and S atoms in a single 
heterocyclic ring is greater than 1, it is preferred that such 
atoms not be adjacent to one another. Preferably, there are no 

10 more that 1 0 or S ring atoms in the same ring of a given 
heterocyclic ring structure. 

Examples of rnonocylic and bicyclic heterocylic ring 
systems, in alphabetical order, are acridinyl, azocinyl, 
benzimidazolyl, benzofuranyl, benzothiofuranyl, 

15 benzothiophenyl, be.nzoxazolyl, benzthiazolyl, 
benztriazolyl, benztriazolyl, benzisoxazolyl, 
benzisothiazolyl, benzirnidazalinyl, carbazolyl, 4aH
carbazolyl, carbolinyl, chromanyl, chromenyl, cinnolinyl, 
decahydroquinolinyl, 2H,6H-1,5,2-dithiazinyl, dihydrofuro 

20 [2,3-b ]tetrahydrofuran, furanyl, furazanyl, imidazolidinyl, 
imidazolinyl, imidazolyl, 1H-indazolyl, indolinyl, 
indolizinyl, indolyl, 3H-indolyl, isobenzofuranyl, 
isochromanyl, isoindazolyl, isoindolinyl, isoindolyl, iso
quinolinyl {benzirnidazolyl), isothiazolyl, isoxazolyl, 

25 morpholinyl, naphthyridinyl, octahydroisoquinolinyl, 
oxadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-
oxadiazolyl, 1,3,4-oxadiazolyl, oxazolidinyl, oxazolyl, 
oxazolidinyl, pyrimidinyl, phenanthridinyl, phenanthrolinyl, 
phenazinyl, phenothiazinyl, phenoxathiinyl, phenoxazinyl, 

30 phthalazinyl, piperazinyl, piperidinyl, pteridinyl, purinyl, 
pyranyl, pyrazinyl, pyroazolidinyl, pyrazolinyl, pyrazolyl, 
pyridazinyl, pryidooxazole, pyridoimidazole, 
pyridothiazole, pyridinyl, pyridyl, pyrimidinyl, pyrrolidinyl, 
pyrrolinyl, 2H-pyrrolyl, pyrrolyl, quinazolinyl, quinolinyl, 

35 4H-quinol izin yl, qui nox alinyl, q uinuclidinyl, 
te t rab yd ro fur any I, te t rah yd ro isoquino I in yl, 
tetrahydroquinolinyl, 6H-1,2,5-thiadazinyl, 1,2,3-
thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiawlyl, 1,3,4-
thiadiazolyl, thianthrenyl, thiazolyl, thienyl, thienothiazolyl, 

40 thienooxazolyl, thienoimidazolyl, thiophenyl, triazinyl, 1,2, 
3-triazolyl, 1,2,4-triazolyl, 1,2,5-triazolyl, 1,3,4-triazolyl 
and xanthenyl. Preferred heterocyclic ring structures 
include, but are not limited to, pyridinyl, furanyl, thienyl, 
pyrrolyl, pyrazolyl, pyrrolidinyl, imidazolyl, indolyl, 

45 benzimidazolyl, 1H-indazolyl, oxazolinyl, or isatinoyl. Also 
included are fused ring and spiro compounds containing, for 
example, the above heterocylic ring structures. 

As used herein the term "aromatic heterocyclic ring 
system" bas essentially the same definition as for the mono-

so cyclic and bicyclic ring systems except that at least one ring 
of the ring system is an aromatic heterocyclic ring or the 
bicyclic ring has an aromatic or non-aromatic heterocyclic 
ring fused to an aromatic carbocyclic ring structure. 

The terms "halo" or "halogen" as used herein refer to Cl, 
ss Br, For I substituents. The term "haloalkyl", and the like, 

refer to an aliphatic carbon radicals having at least one 
hydrogen atom replaced by a Cl, Br, F or I atom, including 
mixtures of different halo atoms. Trihaloalkyl includes tri-

all of the rings contain at least one hetero atom as well as 
structures having less than all of the rings in the ring 
structure containing at least one hetero atom, for example 
bicyclic ring structures wherein one ring is a benzene ring 
and one of the rings has one or more hetero atoms are 
included within the term "heterocyclic ring systems" as well 60 

as bicydic ring structures wherein each of the two rings has 

fiuoromethyl and the like as preferred radicals, for example. 
The term "methylene" refers to -CH2-. 

The term "pharmaceutically acceptable sails" includes 
salts of .::owpuunds derived from the combination of a 
compound and an organic or inorganic acid. These corn
pounds are useful in both free base and saiL form. In practice, 

at least one hetero atom. Moreover, the ring structures 
described herein may be attached to one or more indicated 
pendant groups via any hetero atom or carbon atom which 
results in a stable structure. Further, the term "substituted" 
means that one or more of the hydrogen atoms on the ring 
carbon atom(s) or nitrogen atorn{s) of the each of the rings 

65 the use of the salt form amounts to use of the base form; both 
acid and base addition salts are within the scope of the 
present invention. 
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"Pharmaceutically acceptable acid addition salt" refers to 
salts retaining the biological effectiveness and properties of 
the free bases and which are not biologically or otherwise 
undesirable, formed with inorganic acids such as hydrochlo-

. ric acid, hydrobromic acid, sulfuric acid, nitric acid, phos
phoric acid and the like, and organic acids such as acetic 
acid, propionic acid, glycolic acid, pyruvic acid, oxalic acid, 
maleic acid, malonic acid, succinic acid, fumaric acid, 
tartaric acid, citric acid, benzoic acid, cinnamic acid, man
delic acid, methanesulfonic acid, ethanesulfonic acid, 
p-toluenesulfonic acid, salicyclic acid and the like. 

10 

"Pharmaceutically acceptable base addition salts" include 
those derived from inorganic bases such as sodium, 
potassium, lithium, ammonium, calcium, magnesium, iron, 
zinc, copper, manganese, aluminum salts and the like. Par
ticularly preferred are the ammonium, potassium, sodium, 15 

. calcium and magnesium salts. Salts derived from pharma
ceutically acceptable organic nontoxic bases include salts of 
primary, secondary, and tertiary amines, substituted amines 
including naturally occurring substituted amines, cyclic 
amines and basic ion exchange resins, such as 20 

isopropylamine, trimethylamine, diethylamine, 
triethylamine, tripropylamine, ethanolamine, 
2-diethylaminoethanol, trimethamine, dicyclohexylamine, 
lysine, arginine, histidine, caffeine, procaine, hydrabamine, 
choline, betaine, ethylenediamine, glucosamine, 25 

methylglucamine, theobromine, purines, piperizine, 
piperidine, N-ethylpiperidine, polyamine resins and the like. 
Particularly preferred organic nontoxic bases are 
isopropylamine, diethylamine, ethanolamine, trimethamine, 
dicyclohexylamine, choline, and caffeine. JO 

"Biological property" for the purposes herein means an in 
vivo effector nr antigenic function or activity that is diredly 
or indirectly performed by a compound of this invention that 
are often shown by in vitro assays. Effector functions 
include receptor or ligand binding, any enzyme activity or 35 

enzyme modulatory activity, any carrier binding activity, 
any hormonal activity, any activity in promoting or inhib
iting adhesion of cells to an extracdlular matrix or cell 

. surface molecules, or any structural role. Antigenic func
tions include possession of an epitope or antigenic site that 40 

is capable of reacting with antibodies raised against it. 
In the compounds of this invention, carbon atoms bonded 

to four non-identical substituents are asymmetric. 
Accordingly, the compounds may exist as diastcreoisomers, 
enantiomers or mixtures thereof. The syntheses described 45 

herein may employ racemates, enantiomers or diastereomers 
as starting materials or intermediates. Diastereomeric prod
ucts resulting from such syntheses may be separated by 
chromatographic or crystallization methods, or by other 
methods known in the art. Likewise, enantiomeric product 50 

mixtures may be separated using the same techniques or by 
other methods known in the art. Each of the asymmetric 
carbon atoms, when present in the compounds of this 
invention, may be in one of two configurations (R or S) and 
both are within the scope of the present invention. 55 

Preferred Embodiments 
The invention provides a compound according to the 

formula (1): 

A·Q·D·E·G·J·X 

where: 
A is selected from: 

(a) CcC6-alkyl; 
(b) C3-C8-cycloalkyl; 

(I) 
60 

(c) -N(R\R2
), N(R\R2)--C(=NR3

)-, N(R\R2)--C 65 

(=NR 3 )-N(R 4
)-, R1-C(=NR3

)-, R1-C 
( NR 3)-N(R4

)-; 

12 
(d) phenyl, which is independently substituted with o-2 R 

substitutucnts; 
(e) naphthyl, which is independently substituted with o-2 

R substitutuents; and 
(t) a monocyclic or fused bicyclic heterocyclic ring sys

tem having from 5 to 10 ring atoms, wherein 1-4 ring 
atoms of the ring system are selected from N, 0 and S, 
and wherein the ring system may be substituted with 
o-2 R substitutuents; 

R is selected from: 
H, halo, -CN, -C02 R1

, -C(=O)-N(Rl, R2
), 

-(CI·Iz)m--COzR\ -(CI-Iz)m-C(=O)-N(R1
, R2

), 

-N02 , -S02N(R1
, R2

), -S02 R1
, -(CHJmNR'R2

, 

-(CHz)m--C(=NR3)-R1
, -(CH2)m-C(=NR3

)-

N(R 1 ,R2
), -(CHz)m-N(R4)--C(=NR3)-N(R 1 ,R2

), 

-(CI-12 )mNR1-C3 • 6 heterocyclics, C1 _4 alkyl, 
C2 _6alkenyl, C2 _6alkynyl, C3 _8 cycloalkyl, C0•4 alkyiC3 _8 

cycloalkyl, --CF3 , -OR2
, and a 5-6 membered het

erocyclic system containing from 1-4 heteroatoms 
selected from N, 0 and S, wherein from 1-4 hydrogen 
atoms on the heterocyclic system may be independently 
replaced with a member selected from the group con
sisting of halo, C1-C4 -alkyl, CN--C1-4alkyl, --Cz.6 

alkenyl, -C2 _6alkynyl, -C3 _8cycloaj.kyl, -C0 _4 

alkylC3 _8cycloalkyl and -N02 ; 

m is an integer of Q-2; 
R1

, R2
, R3 and Rare independently selected from the group 

consisting of: 
H, -OR5

, -N(-R5
, -R6

), -C1-4alkyl, -C2•6alkenyl, 
-C2 • 6 alkynyl, -C3 _8 cycloalkyl, -C0 _4alkyiC3 _8 

cycloalkyl, · C0 • 4 alkylphenyl and -C0 • 4 

alkylnaphthyl, wherein from 1-4 hydrogen atoms on 
the ring atoms of the phenyl and naphthyl moieties may 
be independently replaced with a members elected 
from the group consisting of halo, --C1 _4 alkyl, --C2 _6 

alkenyl, -C2 • 6alkynyl, -C3 _8cycloalkyl, -C0 _4 

alkylC3_8cycloalkyl, --CN, and -N02 ; or 
R1 and R2

, or R2 and R3 taken together can form a 3-8 
membered cycloalkyl or a heterocyclic ring system, 
wherein the heterocyclic ring system may have from 3 
to 10 ring atoms, with 1 to 2 rings being in the ring 
system and contain from 1-4 heteroatoms selected 
from N, 0 and S, wherein from 1-4 hydrogen atoms on 
the heterocyclic ring system may be independently 
replaced with a member selected from the group con
sisting of halo, C1-C4-alkyl, -CN-C1 _4 alkyl, --C2 •6 

alkenyl, -C2 • 6alkynyl, -C3 _8cycloalkyl, -C0 _4 

alkyiC3•8cycloalkyl and -N02 ; 

R5 and R6 are independently selected from the group con
sisting of: 
H, -C1 _4alkyl, -C2 _6alkenyl, --C2 •6alkynyl, -C:>-s 

cycloalkyl, -C0 _4 alkyiC3_8cycloalkyl, --C0 _4alkyl
phenyl and -C0 _4 alkylnaphthyl, wherein from 1-4 
hydrogen atoms on the ring atoms of the phenyl and 
naphthyl moieties may be independently replaced with 
a member selected from the group consisting of halo, 
-C1_4 alkyl, -C2• 6 alkenyl, -C2 •6 alkynyl, -C3 _8 

cycloalkyl, -C0 _4 alkylC3 _8 cycloalkyl, --CN, and 
-N02 ; or 

R5 and R6 taken together can form a 3-8 membered 
cydualkyl or a heterocyclic ring system, wherein the 
heterocyclic ring system may have from 3 to 10 ring 
atoms, with 1 to 2 rings being in the ring system and 
contain from 1-4 heteroatoms selected from N, 0 and 
S, wherein from 1-4 hydrogen atoms on the heterocy
clic ring system may be independently replaced with a 
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member selected from the group consisting of halo, 
CcC4 -alkyl, -CN-C1_4 alkyl, -C2.6 alkenyl, -C2_6 

alkynyl, -C3.8 cycloalkyl, -C0.4 alkylC3.8cycloalkyl 
and -N02; 

Q is a member selected from the group consisting of: 

a direct link, -CH2-, -C(=O}-, -0-, -N(R 7}-, 

-N(R7)CH2-, -CH2N(R7
)-, -C(=NR7

)-, 

-C(=O)-N(R7
)-, -N(R7)-C(=O)-, -S-, 

-SO-, -S02-, -S02-N(R 7}- and -N(R 7)-

S02-; 
R7 is selected from: 

10 

H, -C1_4 alkyl, -C2.6 alkenyl, -C2.6 alkynyl, -C3.8 

cycloalkyl, -C0_,alkylC3.8cycloalkyl, -C0.4alkyl
phenyl and -C0_4 alkylnaphthyl, wherein from 1-4 
hydrogen atoms on the ring atoms of the phenyl and 15 

naphthyl moieties may be independently replaced with 

14 
(-0}-0-C1 • 4 -alkyl, and -C1.4 -alkyl-C(=O)-N 
(-R2b, -R3b); 

R2b and R3b are each a member independently selected from 
the group consisting of: 
H, -C1.4 -alkyl, -C0 • 4 -alkyl-aryl; -C0 _4 -alkyl

heterocyclic group, and R2
h and R3

h together with the 
N atom to which they are attached can form a 5-8 
membered heterocyclic ring containing 1-4 heteroat-
oms selected from N, 0 and S, wherein the heterocyclic 
ring may be substituted with 0-2 R1c groups; 

R lc is a member selected from the group consisting of: 
Halo; -C1.4-alkyl; -CN, -N02 ; -C(=O}-N(-R2c, 

-R3c; -C(=O)-OR2c; -(CH2)q-N(-R2c, 
-R3c); -SOz-N(-R2c, -R3c); -SOzRzc; -CF3 
and -{CH2)q-OR2c; 

R 2c and R Jc are each independently a member selected from 
the group consisting of: 
H; -C1.4-alkyl and -C1_4 -alkyl-aryl; 

q is an integer of 0-2; 

a member selected from the group consisting of halo, 
-C1_4 alkyl, -~_6alkenyl, -C2.6alkynyl, -C3.8 

cycloalkyl, -C0.4alkylC3_8cycloalkyl, -CN, and 
-N02 ; 20 G is member selected from the group consisting of: 

D is a direct link or is a member selected from the group 
consisting of: 
(a) phenyl, which is independently substituted with 0-2 

R1a substitutuents; 
(b) naphthyl, which is independently substituted with 0-2 25 

R 10 substitutuents; and 
(c) a monocyclic or fused bicyclic heterocyclic ring 

system having from 5 to 10 ring atoms, wherein 1-4 
ring atoms of the ring system arc selected from N, 0 

30 
and S, and wherein the ring system may be subsituted 
from 0-2 R1a substitutuents; 

R1a is selec!ed from: 
halo, -C1_4alkyl, -~_6a!kenyl, -C2.6alkynyl, -C3.8 

cycloalkyl, -Co.4alkylC3.8cycloalkyl, -CN, -N02, 35 
-(CH2)"NR 20 R30, -(CH2)"C02R2a, -(CH2)" 
CONR20R30 , -S02NR20 R30 , -S02R20 , -CF3, 
-OR20, and a 5-6 membered aromatic heterocyclic 
system containing from 1-4 heteroatoms selected from 
N, 0 and S, wherein from 1-4 hydrogen atoms on the 40 
aromatic heterocyclic system may be independently 
replaced with a member selected from the group con
sisting of halo, -C1_4alkyl, -C:z.6alkenyl, -C2.6 

alkynyl, -C3.8cycloalkyl, -Co.4alkylC3.8cycloalkyl, 
-CN and -N02; 45 

R20 and R30 are independently selected from the group 
consisting of: 
H, -C1 _4alkyl, -C2 _6 alkenyl, -C2.6 alkynyl, -C3.8 

cycloalkyl, -C0_4 alkylC3_,.cycloalkyl, -C0.4 alkyl
phenyl and -C0.4 alkylnaphthyl, wherein from 1-4 50 

hydrogen atoms on the ring atoms of the phenyl and 
naphthyl moieties may be independently replaced with 
a member selected from the group consisting of halo, 
-C1.4alkyl, -C2.6 alkenyl, -C2.6alkynyl, -C3.8 

cycloalkyl, -C0 . 4alkylC3.8cycloalkyl, -CN and 55 

-N02 ; 

n is an integer of 0-2; 
E is a direct link or a member selected from the group 

consisting of: 
-C1_2-alkyl-, -0-, -S-, -SO-, -S02-, -C0.1- 60 

alkyl-C(=O)-, -C0.1-alkyl-C(=O)-N( -R8
)

C0.1-alkyl-, -C0 .J-alkyl-N(-R8)-C(=O)-C0 . 1 • 

alkyl-, -N(-R8}-C(-O}-N(-R8}- and -C0 _1-
alkyl-N( -R8

}-; 

R8 is a member selected from the group consisting of: 
H; -C1_4 -alkyl; -C0 • 4 -alkylaryl; -C0_4 -alkyl

heteroaryl; -C1.4 -alkyl-C( 0)-0H, -C1.4 -alkyl-C 

65 

(a) C2-alkenyl or C3_8 -cycloalkenyl, wherein the alkenyl 
and cycloalkenyl attachment points are the alkenyl 
carbon atoms and wherein C2-alkenyl or C3.8 -

cycloalkenyl are substituted with 0-4 R1
d groups; 

(b) a phenylene group wherein the ring carbon atoms of 
the phenylene group are substituted with 0-4 R1d 
groups; 

(c) a 3-8 membered a saturated, partially unsaturated or 
aromatic monocyclic-heterocyclic ring system contain
ing 1-4 heteroatoms selected from N, 0 and S, wherein 
0-4 ring atoms of the heterocyclic ring may be substi
tuted with 0-4 R ld groups; and, 

(d) an 8-10 membered fused heterocyclic bicyclic ring 
system, containing 1-4 heteroatoms selected from N, 0 
and S, wherein 0-4 ring atoms of the fused bicyclic ring 
system may be substituted with 0-4 R1d groups; 

R1
d is a member selected from the group consisting of: 
H, halo; C1_6-alkyl, carbocylic aryl, -CN; -NO~; 

-{CHz)o.6-NRzdR3d; -SOzNR2dR3d; -S02Rz ; 
-CF3; -(CH2)0_6-0R2 d; -OH, -OC1 • 6 alkyl, 
-O-{CH2 ) 1.6 0R u; -O-{CHz)1.6-C(=0}-0-
R2d; -O-(CI·I 2) 1_6-C(=O)-N(R2d,R3d); 

-N(RsnHCH2)1·6-0R2d; -N(RsaHCHz)l. -N 
(R2d,R3d); -C(=O)-N(R2d,R3d); -N(Rfa)
( CH2 \.6-C( =0)-N(R u,R 3~; -N( -{CH2)1.6-
0R2~2; -N(R5aHCH2)1-6-0R2d; -N(R50)-C 
(=0}-R2d; -N(R5)-S02-R2

d; -{CH2)o.5-C 
(=0)-0-R2 d; -{CH2)0.6-C(=O}-N(Ru,R3~; 
-{CH2)0 •6-C(=NR2d}-N(R3d,R4d); -{CH2) 0 .o
N(R50)C(=NR2d}-N(R3d,R4d); and -{CH2)o.6-N 
(-R3d}- group attached directly by its nitrogen atom 
to a carbon atom of a 5 to 6 membered saturated, 
partially unsaturated or aromatic heterocyclic ring con
taining 1-4 heteroatoms selected from N, 0 and S, and 
a -{CH2)0•6- group attached to a 5.,-6 membered 
saturated, partially unsaturated or aromatic heterocy
clic ring containing 1-4 heteroatoms selected from N, 
0 and S; 

R50
, Ru, R3d and R4

d are each independently a member 
selected from the group consisting of: 
H, C1.6-ulkyl and C1.6-alkylaryl, -CN; -N02; car

bocylic aryl, -CN; -N02; or 
R2d and R3d taken together with the N atoms ther are 

independently attached form a 5-7 membered 
saturated, partially unsaturated or aromatic heterocy
clic ring; or 
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R3
d and R4

d taken together with theN atom to which they 
arc attached form a 5-8 membered saturated, partially 
unsaturated or aromatic heterocyclic ring containing 
1-4 heteroatoms selected from N, 0 and S; 

J is a direct link or is a member selected from the group 
consisting of: 
-N(-R9)-C(=O)-; -C(=O)--N(-R~-; -0-; 

-S-; -SO-; -S02-; -CH2-; -N(-R9
)--; 

and -N(-R~-S02-; 
R9 is a member selected from the group consisting of: 

H; -C1 • 4 -alkyl; -C0 _4 -alkyl-carbocyclic aryl; 
-(CHz)0 _4 -5-6 membered saturated, partially unsatur
ated or aromatic heterocyclic ring containing 1-4 het
eroatoms selected from N, 0 and S; -(CH2) 1_6-C 

10 

( O)--O-C1 -<~-alkyl; and -(CH2) 1_6-C(=O)-N 15 

(Roa,Ro~; 

R6
a and R6

b are each a member independently selected from 
the group consisting of: 
Hand -C1_6-alkyl; 

X is a member selected from the group consisting of: 
(a) phenyl substituted with 0-3 R1

' groups; 
(b) naphthyl substituted with 0-3 R1

' groups; 

20 

(c) a 6-membered aromatic heterocyclic ring system con
taining 1-3 N atoms and having 0-3 ring atoms sub-

25 
stitutcd with 0-3 R1

• groups; and 
(d) an 8-10 membered fused aromatic heterocyclic bicy

clic ring system containing 1-4 heteroatoms selected 
from N, 0 and S and 0-3 ring atoms of the fused 
heterocyclic bicyclic ring system are substituted with 30 
0-3 R1

' groups; 
R1

' is a member independently selected from the group 
consisting of: 
Halo; CF3 ; -C1_4-alkyl; carbocyclic aryl; -Co-2-alkyl

CN; -0-R2
'; -C0 • 2alkyl-C(=O)-O-R2

'; 35 

-C0 _2-alkyl-C( O)--N(R2•,R3'); -C0_2-alkyl-N02; 

-C0 _2 -alkyl-N(R2 •,R3
•); -C0 _2 -alkyl-S02-N(R2', 

R3
•); -C0 •2-alkyl-S02-R2c; trihaloalkyl; -0-C0 •2 -

alkyl-O-R2c; -C0 _2-alkyl-O-le•; -O-C1_4-alkyl-
C~ O)--N(R2•,R3

'); -O-Cl·4·alkyl-CS 0)---0- 40 

R "; -C0 _2 -alkyl-N(R2 ')-C(=O)-R •; -C0 _2 • 

alkyl-N( -R 2•)-S02-R 3c; -CH2-N(R 2c)-C 
0)-R 3 • ;-CII 2 -N{R 2 •)-80 2 -R 3 "; 

-(CH:2) 0 _6-NR2 "R 3
'; -C(=O)-N(R 2 ",R3

'); 

-N(-(CHzh-6-0R2 'h; -N(R10)-(CHz)1.6- 45 

16 
p is an integer of 0-2; and 
R38 and R4

H arc each independently selected from the group 
consisting of: 
H; C1•4 ·alkyl and -C0 •4 -alkyl-carbocyclic aryl; 

and all pharmaceutically acceptable isomers, salts, 
hydrates, solvatcs and prodrug derivatives thereof. 

A preferred embodiment of formula I are compounds of 
formula (Ia): 

A-Q-D-E-0-J-X 

where: 
A is selected from: 

(a) C1-C6-alkyl; 
(b) C3-C8-cycloalkyl; 

(Ia) 

(c) -N(R\R2
), N(R1,R2)--C(=NR3

)-, N(R\R2)-C 
(=NR 3)-N(R4

)-, R1-C(=NR 3
)-, R1-C 

(=NR3)-N(R~)-; 

(d) phenyl, which is independently substituted witb 0-2 R 
substitutuents; 

(e) naphthyl, which is independently substituted with 0-2 
R substitutuents; and 

(f) monocyclic or (used bicyclic heterocyclic ring system 
having from 5 to 10 ring atoms, wherein 1-4 ring atoms 
of the ring system are selected from N, 0 and S, and 
wherein the ring system may be substituted with 0-2 R 
substitutuents; 

R is selected from: 
H, halo, -CN, -C02R\ -C(=O)-N(R\ R2), 

-(CH2)m-C02R1
, -(CHa)m-C(=O)--N(R\ R2

), 

-N02, -S02N(R1
, H?), -SOzR1

, -(CH?)mNR1R2
, 

-(CHz)m-C(-NR3)-RJ, -(CHz)m-C( NR3
)--

N(R1 ,R2
), -(CHJm-N(R4)--C(=NR3)-N(R1

, R2), 
--(CH2)mNR1

- group attached to a 3-6 membered 
heterocylic ring having from 1 to 3 heteroatoms 
selected from the group consisting of N, 0 and S, 
-C1 _4alkyl, -C2 _6alkenyl, -C2 _6alkynyl, -C3•8 

cycloalkyl, -C0 _4alkylC3 _8cycloalkyl, -CF3 , -OR2
, 

and a 5-6 membered heterocyclic aromatic or partially 
saturated system, including imidazoline, containing 
from 1-4 heteroatoms selected from N, 0 and S, 
wherein from 1-4 hydrogen atoms on the heterocyclic 
system may be independently replaced with a member 
selected from the group consisting of halo, -methyl, 
-C2-C4-alkyl, -CN, -Cl-6alkenyl, -C2_6alkynyl, 
-C3 _8cycloalkyl, -C0 _4 alkylC3 _8 cycloalkyl and 
-N02 ; 

m is an integer of 0-2; 

ORz.; -N(R10)-C(=O)-R2
'; -N(R10)-S02-

Rz.; -C(=N(R10))-N(Rz...,R3
'); and a -(CHz)o.6 -

5-6 membered saturated, partially unsaturated or 
aromatic heterocyclic ring containing 1-4 heteroatoms 
selected from N, 0 and S; 

R10, R2
• and R3e are each independently a member selected 

from the group consisting of: 

50 R\ R2
, R3 and R4 are independently selected from the group 

consisting of: 

H; -C1•4-alkyl; -C0 _2-alkyl-O-R18; -C0 _2-alkyl-N 
(-R1

H, -R28);-C1 _4alky!-carbocyclic aryl; -C1•4 -

alkyl-heterocyclic; and R10 and R2
', or R2

• and R3
" 55 

together with the N atom to Which they are attached 
can form 5-8 membered heterocyclic ring containing 
1-4 heteroatoms selected from N, 0 and S which can 
be substituted with 0-2 R18 groups; 

R18 and R28 are independently a member selected from the 60 

group of: 
H; halo; -Cl-4-alkyl, a carbocyclic aryl group; a 

saturated, partially unsaturated or aromatic heterocy
clic group; -CN; -C(=O)-N(R 38 )R 4

H; 

-C(=O)-OR38
; -N02 ; -(CH2)P-NR38R48

; 65 

-S02NR38R48
; -S02R38; -CF3 ; and -(CH2)p 

OR38
; · 

H, -OR, -N(-R5
, -R6), -C1•4alkyl, -Cz_6alkenyl, 

-C2 _6 alkynyl, -C3 _8cycloalkyl, -C0.4alkylC3•8 

cycloalkyl, -C0 _ 4 alkylphenyl and -C0 _4 

alkylnaphthyl, wherein from 1-4 hydrogen atoms on 
the ring atoms of the phenyl and naphthyl moieties may 
be independently replaced with a member selected 
from the group consisting of halo, -C1-4alkyl, -C2_6 

alkenyl, -C2 _6alkynyl, -C3 • 8cycloalkyl, -C0 _4 

alkylC3_8cycloalkyl, -CN, and -N02 ; or 
R1 and R2

, or R3 and R4 taken together can form a 3-8 
meLUbered cycloalkyl or a heterocyclic ring system, 
wherein the heterocyclic ring system may have from 3 
to 10 ring atoms, with 1 to 2 rings being in the ring 
system and contain from 1-4 heteroatoms selected 
from N, 0 and S, wherein from 1-4 hydrogen atoms on 
the heterocyclic ring system may be independently 
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replaced with a member selected from the group con
sisting of halo, CcC4 -alkyl, -CN-C1_4 alkyl, -C2_6 
alkenyl, -C2_6alkynyl, -C3 _8 cycloalkyl, -C0 _4 

alkylC3_8cycloalkyl and -N02; 
R5 and R6 are independently selected from the group con

sisting of: 
H, -C1_4alkyl, -C2_6 alkenyl, -C2 _6 alkynyl, -C3 _8 

cycloalkyl, -C0 _4alkylC3_8cycloalkyl, -C0 _4alkyl
phenyl and -C0 _4 alkylnaphthyl, wherein from 1-4 
hydrogen atoms on the ring atoms of the phenyl and 10 

naphthyl moieties may be independently replaced with 
a member selected from the group consisting of halo, 
-C1_4alkyl, -C2_6alkt:nyl, -C2_6alkynyl, -C3 _8 

cycloalkyl, -C0 _4 alkylC3 _8cycloalkyl, -CN, and 
-N02; or 15 

R5 and R6 taken together can form a 3-8 membered 
cycloalkyl or a heterocyclic ring system, wherein the 
heterocyclic ring system may have from 3 to 10 ring 
atoms, with 1 to 2 rings being in the ring system and 
contain from 1-4 heteroatoms selected from N, 0 and 20 

S, wherein from 1-4 hydrogen atoms on the heterocy
clic ring system may be independently replaced with a 
member selected from the group consisting of halo, 
CcC4 -alkyl, -CN-C1_4 alkyl, -C2 _6alkenyl, -C2_6 
alkynyl, -C3 _8 cycloalkyl, -C0 _4alkylC3_8cycloalkyl 25 

and -N02 ; 

Q is a member selected from the group consisting of: 
a direct link, -CH2-, -C(=O)-, -0-, -NH-, 

-NMe-, -NHCH2-, -NMeCH2-, -CH2NH-, 
-C(=NH)-, -C(=O)-NH-, -NH-C(=O)-, 30 

-CI-l2NMe-, -C(=NMe)-; 
D is a direct link or is a member selected from the group 

consisting of: 
(a) phenyl, which is independently substituted with 0-2 

35 
R1a substitutuents; 

(b) naphthyl, which is independently substituted with 0-2 
R1a substitutuents; and 
a monocyclic or fused bicyclic heterocyclic ring system 

having from 5 to 10 ring atoms, wherein l-4 ring 40 
atoms of the ring system are selected from N, 0 and 
S, and wherein the ring system may be subsituted 
from 0-2 R1a substitutuents; 

R10 is selected from: 
halo, -C1_4 alkyl, -Cz_6alkenyl, -C2_6alkynyl, -C3 _8 45 

cycloalkyl, -C0 _4alkylC3_8cycloalkyl, -CN, -N02, 
-(CH2LNR 20R3 a, -(CHz),COzR20 , -(CHz), 
CONR 20R3a, -S02NR20R30, -S02R2a, -CF3, 
-OR20, and a 5-6 membered aromatic heterocyclic 
system containing from 1-4 heteroatoms selected from 50 

N, 0 and S, wherein from 1-4 hydrogen atoms on the 
aromatic heterocyclic system may be independently 
replaced with a member selected from the group con
sisting of halo, -C1_4 alkyl, -Cz_6 alkenyl, -C2_6 

alkynyl, -C3_8cydualkyl, -Co-4alkylC3_8cycloalkyl, 55 

-CN and -N02; 
R2" and R3

" are independently selected from the group 
consisting of: 
H, -C1_4 alkyl, -C2_6 alkenyl, -C2_6alkynyl, -C3_8 

cycloalkyl, -C0 _4alkylC3_8cycloalkyl, -C0 _4 alkyl- 60 

phenyl and -C0 _4 alkylnaphthyl, wht:rt:in from 1-4 
hydrogen atoms on the ring atoms of the phenyl and 
naphthyl moieties may be independently replaced with 
a member selected from the group consisting of halo, 
-C1 _4 alkyl, -Cz_6 alkenyl, -C2_6 alkynyl, -C3 _8 65 

cycloalkyl, -C0 _4alkylC3_8cycloalkyl, -CN and 
-N02 ; 

18 
n is an integer of 0-2; 
E is a member selected from the group consisting of: 

a direct link, -0-, -NH-, -CH2NH-, 
-NHCH2-, -NMe-, -NH-C(=O)-NH-, 
-C(=O)-NH-, -NH-C(=O)-; 

G is a member selected from the group consisting of: 
(a) a C2-alkcnyl group or a C3_8-cycloalkenyl group, 

wherein the alkenyl group and cycloalkenyl group 
attachment points are the alkenyl carbon atoms and 
wherein the C2-alkenyl group or C3_8-cycloalkenyl 
group is substituted with 0-4 R ld groups; 

(b) a phenylene group wherein the ring carbon atoms of 
the phenylene group are substituted with 0-4 R ld 
groups; 

(c) a 3-8 membered a saturated, partially unsaturated or 
aromatic monocyclic-hctcrocyclic ring system contain
ing 1-4 heteroatoms selected from N, 0 and S, wherein 
0-4 ring atoms of the heterocyclic ring may be substi
tuted with 0-4 R ld groups; and, 

(d) an 8-10 membered fused heterocyclic bicydic ring 
system, containing 1-4 heteroatoms selected from N, 0 
and S, wherein 0-4 ring atoms of the fused bicyclic ring 
system may be substituted with 0-4 R1 d groups; 

R ld is a member selected from the group consisting of: 
H, halo; C1 _6 -alkyl, carbocylic aryl, -CN; -N02; 

-(CHz)o-6-NR2dR3d; -SOzNR2dR3d; -SOzRzd; 
-CF3 ; -(CH2)0 _6-0R2 d; -OH, ~OC1_ 6 alkyl, 
-O-(CH2)1 _6 0R2d; -O-(CHz)1_6-C(=O)-O-
R 2 d; -O-(CH 2) 1_6 -C(=O)-N(R 2d,R 3d); 
-N(RsaHCHz)l-6-0Rzd; -N(RsaHCHz)l-o-N 
(R2d,R3d); -C(=O)-N(R2d,R3d); -N(R50)
(CHz),_6-C(=O)-N(R2d,R 3d); -N( -(CH2)1_6-
0R2d)2; -N(R5"HCI-l2)1 _6-0R2d; -N(R5")-C 
(=0)-R2d; -N(R50)-S02-R2d; -(CHz)0 _6-C 
(=0)-0-R2d; -(CH2)0_6-C(=O)-N(Ru,R

3~; 
-(CH2)0_6-C(=NR2d)-N(R3d,R4~; -(CH2)0 _6-
N(R5")C(NRur-N(R3d,R4d); and a -(CHz)a-6-N 
(R3~ group witch is attached via the nitrogen atom to 
a carbon atom of a 5 to 6 membered saturated, partially 
unsaturated or aromatic heterocyclic ring containing 
1-4 heteroatoms selected from N, 0 and S, and a 
-(CH2)0 _6- group attached to a 5-6 membered 
saturated, partially unsaturated or aromatic heterocy
clic ring containing 1-4 heteroatoms selected from N, 
0 and S; 

R50, R2d, R3d and R4d are each independently a member 
selected from the group consisting of: 
H, C1_6-alkyl and C1 _6-alkylaryl, -CN; -N02; car

bocylic aryl, -CN; -N02; or 
R2d and R3d taken together with the N atoms ther are 

independently attached form a 5-7 membered 
saturated, partially unsaturated or aromatic heterocy
clic ring; or 

R Jd and R 4d taken together with theN atom to which they 
are attached form a 5-8 membered saturated, partially 
unsaturated or aromatic heterocyclic ring containing 
1-4 heteroatoms selected from N, 0 and S; 

J is a member selected from the group consisting of: 
a direct link, -0-, -NH-, -NMe-, -C(=O)

NH-, -NH-C(=O)-; 
X is a member selected from the group consisting of: 

(a) phenyl substituted with 0-3 R'e groups; 
(b) naphthyl substituted with 0-3 R1

' groups and 
(c) a 6-membered aromatic heterocyclic ring system con

taining 1-3 N atoms and having 0-3 ring atoms sub
stituted with 0-3 R 1' groups; and 
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(d) an 8-10 membered fused aromatic heterocyclic bicy
clic ring system containing 1-4 heteroatoms selected 
from N, 0 and S and 0-3 ring atoms of the fused 
heterocyclic bicyclic ring system arc substituted with 

. 0-3 R1
• groups; 

R1
' is a member independently selected from the group 
consisting of: 
Halo; CF3; -C1 _falkyl; carbocyclic aryl; -C0 _2 -alkii

CN; -0-R '; -C0 _2 -alkyl-C(=O)-O-R "; 
-C0 _2-alkyl-C(=O)-N(R 2•,R 3"); -C0 _2-alkyi-N02; 

10 
-C0 _2-alkyl-N(R2',R3.); -C0 _2-alkyi-S02-N(R2•, 
R3•); -C0 _:;,atkyl-S02-Rz.; trihaloalkyl; -0-C0 _2-
alkyl-O-R ; -~~2-alkyl-0-R2•; --O-C1_4-alkyl-
C~ O)-N(R2•,R- "); --0-C1_4-alkyl-C~ 0)-0-
R '; -C0 _2-alkyl-N(R2•)-C(=O)-R •; -C0_2-
alkyi-N(-R2•)-S02-R3•; -CH2-N(R2•)-C 15 

(=0)-R 3• ;-CH 2-N(R 2•)-S0 2-R 3•; 
(CH ) NR2.R3•· -C(=Q)-N(R2• R3•)· 

- 2 o-6- ' {o ' ' 
-N(-(CH2)i_6-0R2')2 ; -N(R )-(CHz)1_6-

0Rz.; -N(R 0)-C(=O)-R2
•; -N(R10}-S02-

Rz.; -C(=N(R10))-N(Rz.,R3•); and a -(CI-12) 0 •6 - 20 

5-6 membered saturated, partially unsaturated or 
aromatic heterocyclic ring containing 1-4 heteroatoms 
selected from N, 0 and S; 

R10
, R2

' and RJe are each independently a member selected 
from the group consisting of: 25 
H; -C1_4-alkyl; -C0_2-alkyl-0-R18;-Co.2 -alkyl-N(

R18, -R28);-C1 _4-alkyl-carbocyclic aryl; -Cl-4-
alkyl-heterocyclic; and R10 and Rz., or R2• and R3" 
together with the N atom to which they are attached can 
form 5-8 membered heterocyclic ring containing 1-4 30 

heteroatoms selected from N, 0 and S which can be 
substituted with 0-2 R18 groups; 

R1
H and R28 are independently a member selected from the 
group of: 
H; halo; -C1 _4 -alkyl, a carbocyclic aryl group; a 35 

saturated, partially unsaturated or aromatic heterocy
clic group; -CN; -C(=O)-N(R38 ,R 48); 
-C(=O)-OR38; -N02 ; -(CH2)P-NR38R48; 
-S02NR38R48; -S02 R38, -CF3 ; and -(CHz)p 
OR38; 

p is an integer of 0-2; and 
R3

C and R4
C are each independently selected from the group 

consisting of: 
H; C1 _4-alkyl and -C0 _4-alkyl-carbocyclic aryl; 

40 

and all pharmaceutically acceptable isomers, salts, 45 

hydrates, solvates and prodrug deriv~tives the.reof. 
Another preferred embodiment of formula I are com

pounds of formula (Ib): 

A-Q-0-E-G-J-X 

·where: 
A is selected from: 

(a) C3-C6-alkyl; 

(Ib) 50 

(b) C3-C8-cycloalkyl; 55 
(c) -N(R\R2

), N(R\R2)-C( NR3
)-, N(R\R2)-C 

(=NR 3 )-N(R4)-, R1 -C(=NR3)-, R1 -C 
(=NR3)-N(R4

)-; 

(d) phenyl, which is independently substituted with 0-2 R 
substitutuents; 

(e) naphthyl, which is independently substituted with 0-2 
R substitutuents; 

60 

20 
R is selected from: 

H, halo, -C1 _4alkyl, -C2 _6alkenyl, -C2_6alkynyl, 
-C3 _8 cycloalkyl, -C0 _4alkylC3_8cycloalkyl, -CF3 , 

-CN, -(CH2)m-COzR1
, -(CHz)m-C(=O)-N 

(R1
, R2

), -(CI-12)m-C(=S)-N(R1
, R2), -N02, 

-(CH2)m-S02N{R 1
, R2

), -(CH2)m-S02R\ 
-(CH2)mNR 1 R2, -(CHz)mORl, -(CHz)m-C 
(=NR3)-R1

, -(CH2)m-C(=NR3)-N(R 1 ,R2), 
-(CHz)m-N(R4)-C(=NR3)-N(R\R2), and a 3-8 
membered cyclic system containing from 1-4 heteroa-
toms selected from N, 0 and S, wherein from 1-4 
hydrogen atoms on the heterocyclic ring system may be 
independently replaced with a member selected from 
the group consisting of halo, CcC4-alkyl, -CN-C1.4 
alkyl, -C2_6 alkenyl, -C2_6alkynyl, ~-8cycloalkyl, 
-C0 _4alkylC3_8cycloalkyl and -N02; 

m is an integer of 0-2; 
R', R2, R3 and R4 are independently selected from the group 

consisting of: 
H, -(CH2)0 _40R5

, -(CHz)0 _4-C02R5
, -(CH2)0 _4N 

(-R5
, -R6

), -C1 _4-alkyl, -C2_6 alkenyl, -Cz-6 
alkynyl, -C3 _8 cycloalkyl, -C0_4alkyiC3 _8cycloalkyl, 
-C0 _4alkylaryl and -C0 _4alkylheteroaryl, and a 3-8 
membered cyclic system containing from 1-4 heteroa
toms selected from N, 0 and S, wherein from 1-4 
hydrogen atoms on the heterocyclic ring system may be 
independently replaced with a member selected from 
the group consisting of halo, C1-C4-alkyl, -CN-C1_4 
alkyl, -C2_6alkcnyl, -C2_6alkynyl, -C3_8cycloalkyl, 
-C0 _4alkyiC3_8cycloalkyl and -N02; or 

R1 and R2, or R2 and R3 taken together can form a 3-8 
membered cycloalkyl or a heterocyclic ring system, 
wherein the heterocyclic ring system may have from 3 
to 10 ring atoms, with 1 to 2 rings being in the ring 
system and contain from 1-4 heteroatoms selected 
from N, 0 and S, where the hydrogen atoms on the 
heterocyclic ring system may be independently 
replaced with a member selected from the group con
sisting of halo, C1-C4-alkyl, -CN, -C02R5

, -OH, 
-C1_4alkyl, -C2_6 alkenyl, -C2_6 alkynyl, -C3 _8 

cycloalkyl, -C0_4alkylC3 _8cycloalkyl and -N02; 
R5 and R6 are independently selected from the group con

sisting of: 
H, -C1-4alkyl, -C2_6alkenyl, -C2 •6alkynyl, -C3_8 

cycloalkyl, -C0 _4 alky 1C3 _8cycloalky 1, -C0 . 4alky lary 1 
and -C0 _4 alkylheteroaryl, wherein from 1-4 hydrogen 
atoms on the ring atoms of the phenyl and naphthyl 
moieties may be independently replaced with a member 
selected from the group consisting of halo, -C1 _4 alkyl, 
-C2_6 alkenyl, -C2_6 alkynyl, -C3 _8 cycloalkyl, 
-C0_4alkylC3_8cycloalkyl, -CN, and -N02; or 

R5 and R6 taken together can form a 3-8 membered 
cycloalkyl or a heterocyclic ring system, wherein the 
heterocyclic ring system may have from 3 to 10 ring 
atoms, with 1 to 2 rings being in the ring system and 
contain from 1-4 heteroatoms selected from N, 0 and 
S, wherein from 1-4 hydrogen atoms on the heterocy-
clic ring system may be independently replaced with a 
member selected from the group consisting of halo, 
-CcC4-ulkyl, -CN-C1_4alkyl, -C2.6alkenyl, 
-C2_6alkynyl, -C3 _8cycloalkyl, -C0 •4alkyiC3 _8 

cycloalkyl and -N02; 
(t) a monocyclic or fused bicyclic ring system having 

from 5 to 10 ring atoms, wherein 1-4 ring atoms of the 
ring system are selected from N, 0 and S, and wherein 
the ring system may be substituted with 0-2 R substi
tutuents; 

65 Q is a member selected from the group consisting of: 

a direct link, -CH2-, -C(-0)-, --0-, -N(R 7)-, 
-N(R7)CH2-, -CH2N(R7

)-, -C(=NR7
)-, 
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-C(=O)-N(R7
)-, -N(R7)-C(=O)-, -S-, 

-SO-, -S02-, -S02-N(R)- and -N(R7
)-

S02-; preferably, Q is a member selected from tbe 
group consisting of: a direct link, -CH2-, 
-C(=O)-, -0-, -NH-, -NMe-, 
-NHCI-1 2-, -NMeCH 2-, -CH 2NI-I-, 
---C(=NH)-, -C(=O}-NH-, -NH---C(=O}-, 
---CH2NMe-, ---C(=NMe)-; 

R7 is selected from: 
H; -C1 _4 -alkyl; -C0 _4 -alkylaryl; -C0 _4 -alkyl- 10 

heteroaryl; -C1_4 -alkyl-0-C1_4-alkyl, -C1_4 -alkyl
N(-C1_4-alkyl, -C1_4-alkyl); ---C1_4-alkyl-C(-0)-
0---C1_4-alkyl, and ---C1_4-alkyl-C(=O)-N( ---C1_4-
alkyl, ---C1•4-alkyl); 

D is a direct link or is a member selected from the group 15 _ 
consisting of: 
(a) phenyl, which is independently substituted with 0-2 

R1a substitutuents; 
(b) naphthyl, which is independently substituted with 0-2 

R 10 substitutuents; and 20 

(c) a monocyclic or fused bicyclic heterocyclic ring 
system having from 5 to 10 ring atoms, wherein 1-4 
ring atoms of the ring system are selected from N, 0 
and S, and wherein the ring system may be subsituted 25 
from 0-2 R10 substitutucnts; 

R10 is selected from: 
halo, ---C1_4alkyl, -~_6alkenyl, ~_6alkynyl, ---C3_8 

cycloalkyl, -C0 _4alkylC3_8cycloalkyl, ---CN, -N02, 
-(CH~.,OR20, -(CH~.,NR20R30, -(CH~.,COzR2a, 30 
-(CHz).,CONRzaR3a, -SOzNRzaR3a, -SOzRza, 
---CF3, and a 5-6 membered aromatic heterocyclic 
syst~m containing from 1-'1 heteroatoms selected f1un• 
N, 0 and S, wherein from 1-4 hydrogen atoms on the 
aromatic heterocyclic system may be independently 35 
replaced with a member selected from the group con
sisting of halo, -C1_4alkyl, -C2_6alkenyl, ---C2_6 

alkynyl, ---C3_8 cycloalkyl, -C0-4alkylC3 .8cycloalkyl, 
---CN and -N02. 

R2
a and R3a are independently selected from the group 4o 
consisting of: 
H, ---C1 _4alkyl, -C2_6alkenyl, ---C2_6alkynyl, -C3_8 

cycloalkyl, ---C0 •4 alkylC3_8cycloalkyl, -C0 _4alkylaryl 
and ---C0 _4alkylbeteroaryl, wherein from 1-4 hydrogen 
atoms on the ring atoms of the phenyl and naphthyl 4s 
moieties may be independently replaced with a member 
selected from the group consisting of halo, --C1_4alkyl, 
-C2.6 alkenyl, -C2_6 alkynyl, -C3_8 cycloalkyl, 
---C0 _4alkylC3_8cycloalkyl, -CN and -N02; 

n is an integer of 0-2; 50 
E is a direct link or a member selected from the group 

consisting of: 
---C1_2-alkyl-, --8-, -SO-, -S02-, -0---C0_1-

alkyl-, -C0 _1-alkyl-O-, -~1-alkyl-N(-R8}-, 
-N(-R8}-C0 _1-alkyl-, ---C0 _1-alkyl-C( 0}---N(- 55 

R 8)-C0_1-alkyl, -C0.1-alkyl-N( -R8)-C(=0)
C0_1-alkyl-, and ---C0_ 1 -alkyi-N(-R~-C(=O}-N 
(-R8)-C0_1-alkyl-; preferably, E is a member 
selected from the group consisting of: a direct link, 
-0-, -NH-, -CH2 NH-, -NHCH2-, 60 
---CH20-, -OCI-12-, -NMe-, -NH--C(=O)-
NH-, -CH2-NH-C(=O)-NH-,-C(=O)
NH-, -NH-C(=O)-; -C(=O)-NMe-, 
-NMe-C(=O}-; 

R8 is a member selected from the group consisting of: 65 

H; -C1_4-alkyl; -C0_4-alkylaryl; -C0_4-alkyl
heteroaryl; -C1_4-alkyl-OR2

b, ---C1_4-alkyl-N(-R2
b, 

22 
-R3~; ---C1_4 -alkyl-C(=O)-OR2

b; -C1_4-alkyi-C 
(=0}-N(-R2b, -R3b); ---C0_4-alkyl-C(=O}-R2b; 
and -C0.4-alkyl-S02-R2b; 

R2b and H.Jb are each a member independently selected from 
the group consisting of: 
H, ---C1_4-alkyl, -C1_4 -alkyl-C02--C0 _4 -alkyl, -C

0
_r 

alkyl-aryl; -C0_4-alkyl-heterocyclic group, and R b 

and R3
b together with the N atom to which they are 

attached can form a 5-8 membered heterocyclic ring 
containing 1-4 heteroatoms selected from N, 0 and S, 
wherein the heterocyclic ring may be substituted with 
0-2 R lc groups; 

R lc is a member selected from the group consisting of: 
Halo; -C1_4-alkyl; -CN, -N02; -C(=O}-N(-R2 c, 

-R3c); -C(=O)-OR2c; -(CH2) -N(-R2c, 
-R3c); -SOz-N\-R2c, -R3c); -SOzRzc; -CF3 
and -(CH2)q--OR c; 

R2c and R3c are eacb independently a member selected from 
the group consisting of: 
H; -C1_4-alkyl and ---C1 _4 -alkyl-aryl; 

q is an integer of 0-2; 
G is a member selected from the group consisting of: 

(a) C2-alkenyl or C3_8-cycloalkenyl, wherein the alkenyl 
and cycloalkenyl attachment points are the alkenyl 
carbon atoms and wherein the ---C2-alkenyl or ---C3_8 -

cycloalkenyl arc substituted with 0-4 R1d groups; 
(b) a phenylene group wherein the ring carbon atoms of 

the phenylene group are substituted with 0-4 R1d 
groups; 

(c) a 3-8 membered a saturated, partially unsaturated or 
aromatic monocyclic ring system containing 1-4 het
eroatoms selected from N, 0 and S, wherein 0-2 ring 
atoms of the heterocyclic ring may be substituted with 
0-4 R1d groups; and, 

(d) an 8-10 membered fused cyclic system, containing 
0-4 heteroatoms selected from N, 0 and S, wherein 
0-2 ring atoms of the fused bicyclic ring system may be 
substituted with 0-4 R ld groups; 

R'd is a member selected from the group consisting of: 

H, halo; -CF3; -OCF3, -OCF2H, -OCFH2, 
-OCH2CF3, --OCF2CF3, C1_6-alkyl, carbocylic aryl, 
---CN; -N02; -(CH2)0_6-NR2dR3d; -(CH~0_6-
0R2d; -OH, -OC1_6alkyl, -O-(CH2)1_60R2d; 
-O-(CH2)1 _6-NR2dR3d; -N(R50)-(CH2)1_6-
0R 2d; -N(R Sa)-(CHz) 1-6-N(R 2d,R 3d); 
-(CH2)0 _6 -C(=O)-O-R 2 d; -(CH2)0 _6 -C 
(=0)-N(R2d,R3~; -O-(CH2)1_6-C(=O)--O
R 2 d; -0-(CI-1 2) 1_6-C(=O)-N(R 2d,R 3d); 
-N(R5aHCHz)1_0---C(=0)-0-R2d; -N(R5a}--
( CH2)1_6---C( =0}---N(R 2d,R 3~; -N(:j CH2)1_6 -

0R2d)2; -N(-(CH 2) 1. 6-N(R 2 ,R 3d)) 2; 
-(CI·I2)0_6-S02NR2dR 3 ; -(CI·I2)0_6-S02R 2d; 

~CH2)0.6-N(R
50)---C(=O)-R2d; -(CH2) 0 _6-N 

(R a) -S02-R2d, -(CH2)0_6---C(=NR2~-N(R3d, 
R4d); -(CHz)o-6-N(Rsa)C(=NRzd)-N(R3d,R4~; 

-(CH ) _ -N(R50)C(=NR 2d)-R 4d; -O
(CHz)1_:~0zNR2dR3d; -O-(CH2)1_6-S02R2d; 
-O-(CHz)1_6-N(R50)-C(=O)-R2d; -0-
(CHz) 1_6-N(R 50)-S02-R Zd, -0-( CH2) 1 _6-C 
(=NR 2d)-N(R 3d,R 4d); -O-(CH2 ) 1_6-N(R 50)C 
(=NR 2d)-N(R 3d,R 4d); -O-(CH2 ) 1 _6-N(R50)C 
(=NR2d)_R4 d; -N(R5dHCH2)1_6-SOzNR2dR:Jd; 
-N(R Sd)-(CH2)1_6-S02R Zd; -N(R Sd)

(CH2)1-6-N(R50)-C(=O)-R2d; -N(R5~
(CH2)1 _6 -N(R s'a)-SOz-R2d, -N(R5d)_ 
(CHz)l-6-C(=NRzd)-N(R3d,R4d); -N(Rs")_ 
(CHz)l-6-N(R5a)C(=NR~N(R3d, 
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R4d); -N(R5'1--{CH:J1•6-N(R5a)C(=NRu)-R4
d; 

and a 3-8 membered cyclic system containing from 
1-4 heteroatoms selected from N, 0 and S, wherein 
from 1-4 hydrogen atoms on the heterocyclic ring 
system may be independently replaced with a member 5 

selected from the group consisting of halo, CcC4 -

alkyl, -CN-C1 _4 alkyl, -C2 _6 alkenyl, -C2 _6 

alkynyl, -C3 _8 cycloalkyl, --C0 _4 alkylC3_8cycloalkyl 
and -N02 ; 

R5
a, Ru, R3

d, R4
d and R5

d are each independently a member 10 

selected from the group consisting of: 
H, C1_6-alkyl and C1_6-alkylaryl, -CN; -N02 ; or 
Ru and R3 d, or R3d and R4d taken together with the N 

atoms they are independently attached form a 3-8 
membered saturated, partially unsaturated or aromatic 15 

heterocyclic ring; 
J is a direct link or is a member selected from the group 

consisting of: 
-N(-R~--C(=O)-; --C(=O)-N(-R~-; -0-; 

20 
--S-; -SO-; --S02-; --S02N(R9)-, -CH2-; 

-N(-R9
)-; and -N(-R9)--S02-; preferably, J is 

a member selected from the group consisting of: a 
direct link, -0-, -S02-, --S02NH-, -NH-, 
-NMe-, -C(=O)-NH-, -NH-C(=O)-; 

R9 is a member selected from the group consisting of: 
H; -C1 _4 -alkyl; -C0 _4 -alkylaryl; -C0 _4 -alkyl

heteroaryl; -C1-4-alkyl-OR60, --C1_4-alkyl-N(-R60, 
-R6~; -C1 _4 -alkyl-C(=O)-OR6 a, and -C1 _4 -

alkyl-C(=O)-N(-R6a, -R6~; 
R6a and R6

b are each a member independently selected from 
the group consisting of: 
H and - C1_6-alkyl; 

X is a member selected from the group consisting of: 
(a) phenyl substituted with 0-3 R le groups; 

(b) naphthyl substituted with 0-3 R1
• groups and 

(c) a 6-membered aromatic heterocyclic ring system con
taining 1-3 N atoms and having 0-3 ring atoms sub
stituted with 0-3 R1

• groups; and 
(d) an 8-10 membered fused bicyclic ring system con

taining 1-4 heteroatoms selected from N, 0 and S and 
0-3 ring atoms of the fused heterocyclic bicyclic ring 
system are substituted with 0-3 R1

" groups; 

25 

30 

35 

40 

R1• is a member independently selected from the group 45 
consisting of: 
Halo; C1'3 ; -c1_4 -alk.yl; carbocyclic aryl; -C0-2-alkyl

CN; -0-R2
•; -C0 _2-alkyl-C(=O)-O-R2

•; 

--C0 _2-alkyl-C(=O)-N(R2e,R3
•); -C0 _2-alkyi-N02; 

--C0 •2-alkyl-N(R2•, R3
}; -C0 _2-alkyl-S02-N(R2", 50 

R3"); --C0_2-alkyl-S02-R2e; trihaloalkyl; -0--C0_2 -

alkyl-O-R2e; -C0 • 2-alkyl-0-R2"; -O-C1_4 -alkyl
C(=O)-N(R2c, R3

"); -O-C1-4-alkyl-C(=0)-
0-R2"; -C0-2-alkyi-N(R2)--C(=O)-R3

"; --C0 _2 -

alkyl-N(-R2")-S02-R3•; -CH2-N(R2")-C 55 

(=0)-R 3 •; -CH 2 -N(R 2 ")-S0 2 -R 3 "; 

-(CH2)o-6-NR2"R 3
"; -C(=O)-N(R2 ",R3 c); 

-N(-(CH2)1 _6-0R2")z; -N(R10)-(CH2 ) 1 _6 -

0R2e; -N(R10)-C(=O)-R2"; -N(R 10)-S02-
R2e; --C(=N(R10))-N(R2e,R3

"); and a --{CH2) 0 •6 - 60 

5-6 membered saturated, partially unsaturated or 
aromatic heterocyclic ring cootainine; 1-4 heteroatoms 
selected from N, 0 and S; 

R10
, R2

" aod R3
" are each independently a member selected 

from the group consisting of: 
H; -C1 _4-alkyl; -C0 _2-alkyi-0-R18; -C0 _2-alkyi-N 

(-R18, -H.28); --C1 _4 -alkyl-carbocyclic aryl; --C1 .4-

65 

24 
alkyl-heterocyclic; and R10 and R2c, or R2

c and R3
c 

together with theN atom to which they are attached can 
form 5-8 membered heterocyclic ring containing 1-4 
heteroatoms selected from N, 0 and S which can be 
substituted with 0-2 R18 groups; 

R18 and R2
B are independently a member selected from the 

group of: 

H; halo; -C1 _4 -alkyl, a carbocyclic aryl group; a 
saturated, partially unsaturated or aromatic heterocy
clic group; -CN; -C(=O)-N(R 3 B)R 4

B; 

-C(=O)-OR38
; -N02 ; -(CH2)p-NR38R48

; 

--S02NR38R48; --S02R38; -CF3 ; and --{CH2)P 
OR38

; 

p is an integer of 0-2; 
R3

B and R48 are each independently selected from the group 
consisting of: 

H; C1 _4 -alkyl and -C0 _4 -alkyl-carbocyclic aryl; 

and all pharmaceutically acceptable isomers, salts, 
hydrates, solvates and prodrug derivatives thereof. 

Another preferred embodiment of formula I are com
pound<> of formula (Ic): 

A·Q-0-E-G-J-X (Ic) 

where: 

A is a member selected from the group consisting of: 
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-continued -continued 
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-continued 

J~~NJ HN~NJ 

o-"'" ~ 
HN~) HN}_) 10 

28 

E is a member selected from the group consisting of: 

a direct link, -CI-12NH-, -C(=O)-NH-, -NI-1-
C(=O)-; ~· d- 15 

G is a member selected from the group consisting of: 

Q is a member selected from the group consisting of: 20 

a direct link, -C(=O)-, -NI-1-, -NMe-, 
-NHCH 2 -, -NMeCI-1 2 -, -C(=NH)-, 
-C(=NMe)-; 

D is a ?i~ect link or is a member selected from the group 25 
COnSISIIng of: 

-o---o- 30 

Cl 

-{)---~ 
35 

( ~ < > 40 

< ~ ~ > 45 

F 

-?--9---?--- 50 

F F Cl 

---0--- J{- ---(L " 
Cl 

--{)__ ---0- ---{)_ " N. -No--eN- 65 

I~ 
_,? 

-O-bi\~ 
)=JX>=O--bo 
--D~ --DN-Mo --DNCOMo 
--DN~Mo --DNCONMo, 
--D"'~NMo, -bN-Mo 
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-continued 

xo ; 
G is substituted by 0-4 R1

d groups and each R1
d group is 

independently selected from the group consisting of: 

ll, -CI-13 , --CF3 , --CI, -F, -Dr, -NI-12 , -NMe2 , 

-OH, -OMe, -NHS02 Me, -N02 , -CN, 
-C(=O)-OMe, -C02 H, -CONH2 , -S02NH2 , 

10 

15 

20 

25 

30 

35 

-S02 CH3 , -NHC(=O)Me, -C(=O)N(-Meh, 
40 

-CH 2 NH 2 , -CH 2 N(-Me) 2 , -CH 2 0H, 
-OCH2C02H, -OCH2 C(=0)-0Me, -OCH2 C 
(=0)-NH, and -OCH2 C(=O)N(-Me)2 . 

J: ... --
" i'll·h 

45 

50 

55 

60 

1\ 
MeN N-CH2CH20-

\_/ 
65 

30 
-continued 

1\ 
O:z$ N-CH2CH2NH-
\_/ 

1\ 
MeN N-CH2CH2NH-

\_/ 

1\ 
O:z$ N-CH2CH~(Me)-

\_/ 

1\ 
MeN N-CH2CH2N(Me)-

\_/ 

_L~:] 
/NMe 

Me 

J is a member selected from the group coosisting of: 

a direct link, -0-, -NH-, --C(=O)-NH- and 
-NH-C(=O)-; 

X is a member selected from the group consisting of: 
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-continu.:d -continued 
CI 

--Q -o-OH 
Cl 

-0-c•-0-a 
-0-0~-0-· 

riC! NCI('fl 

~8' hyN 
Nliz 

H2NI('fl ~ hyNhyN 
Nliz Nliz 

H H 

-cP ---c9 

0
2

N~ ~' ~-Br 

NH 

HzN 

~-cs_O-qH, 
HzN HzN 
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~~'~"" 
HOHN 

--o--o 
>=NH ~NH 

MeOHN H2NHN 

-A~ 
~NH ~NH 

H2N H2N 

HU'(Y'l ~'\ p 

~N -

NH2 NH 

H2N 

and all pharmaceutically acceptable isomers, salts, hydrates, 

solvates and prodrug derivatives thereof. 

Still another preferred embodiment of the invention are 

compounds of the following formula (II): 

34 

15 where: 

R1
a is a member selected from the group consisting of: 

H, -F, -Cl and -Br; 
R le is a member selected from the group consisting of: 

20 

(!I) . 

H, -F, --Cl, -Br, -OMe, --OH, -Me, --CF3 and 
--CH2NH2; and 

A-Q is a member selected from the group consisting of: 

25 

30 

35 

40 

45 

so 

55 

60 

65 
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and all pharmaceutically acceptable isomers, salts, 
hydrates, solvates and prodrug derivatives thereof. 

10 

15 

20 

25 

30 

35 

40 

Still another preferred embodiment the invention arc 45 

compouncls of formnl~ (111): 

(Ill) 

where: 

R 10 is a mt:mber selected from the group consisting of: 

H, -F, -CJ and -Br; 
R1

' is a member selected from the group consisting of: 

H, -l<~ ---Cl, -Br, -OMc, -OH, -Me, -CF3 and 
-CH2 NH2 ; and 

A-Q is a member selected from the group consisting of: 

50 

55 

60 

65 

36 

~N~oN~ ~N~ o-J HN-J 
~N~ Me2N~ H...._N~ 

MeN I A 
-....._/ 0 N 

\_j 
Mc......_N~ 

HNAN 
\_j 

(Y~' 

and all· pharmaceutically acceptable isomers, salts, 
hydrates, solvates and prodrug derivatives thereof. 

Another further preferred embodiment of the invention 
arc compounds according to the formula (IV): 

(IV) 

A-QY.r~~ 

O HN--o-R1' 

wht:rt:: 

R 10 is a member selected from the group consisting of: 
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H, -F, -Cl and -Br; 

R1
' is a member selected from the group consisting of: 

H, -F, -Cl, -Br, -OMe, -OH, -Me, -CF3 and 
-CH2NH2; 

A-Q is a member selected from the group consisting of: 

NH 

MeHN~ 

10 

15 

20 

38 
-continut:d 

HNJ( 

I 
NHMe 

and all pharmaceutically acceptable isomers, salts, 
hydrates, solvates and prodrug derivatives thereof. 

Still another preferred embodiment of the invention are 
compounds of formula (V): 

(V) 

25 where: 

30 

35 

40 

45 

50 

55 

60 

65 

R 1' is a member selected from the group consisting of: 

H, -F, -Cl, -Br, -OMe, -OH, -Me, -CF3 and 
-CH2NH2; 

A-Q is a member selected from the group consisting of: 



US 6,835,739 B2 

NH 

HN~ 
I 
OH 

39 
-continued 

NH NH 

MeHN~ M02N~ 

,~ Mo,NJ: OJ: 
OMe 

HNI] 

~N'-. 

Me....._ ./"'-.. 
N' ......_ 

HNAN 

\ I 

D is a member selected from the group consisting of: 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

40 

-o--o-
Cl 

--c}--0--
( ~ ( ) 
( ~ ~ ) 

F 

?-9--?-
F F Cl 

--0--Y----(L 
Cl 

-{L -()- --<)__ 
-No--cN-
-0---Q-
-D-

and all pharmaceutically acceptable isomers, salts, 
hydrates, solvates and prodrug derivatives thereof. 

In another preferred embodiment, the present invention 

provides a compound according to the formula: 
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-continued 

S~H, oyQ 
~NH :X 

where: 

J is a member selected from the group consisting of: 

-NHC(=O)-, -C(=O)NH-; 
X is a member selected from the group consisting of: 

_:o-., 
MeOzS 

-Z>-·· 
-b-a 
b-a 
McOzS 

-D 
-Q-oMe 

10 

15 

20 

25 

30 

35 

40 

45 

42 
-continued 

< ~N C)N 
-d~' 
-Qa 

Cl 

--0-CI 
-0-0Mo 
-D-·· H 

N, 

---Q-1 
-o 

-o-OMe 

and all pharmaceutically acceptable isomers, salts, 
hydrates, solvates and prodrug derivatives thereof. 

5 
In another embodiment the present invention provides a 

0 
compound according to the formula: 

55 R 
Rld3 

E Rld4 

NH 
Rl" 

¢ I 
60 

65 
Rl' 
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-continued 

R 

R 

when~iu: 

E 1-('R"' 

/Ox¢N""H N 

I 

Rt' 

Rtdt RtdtRtdt 

s/ 
E 

0 ¢NH N 
I 

Ric 

R is a member selected from the group of: 

-802-NH2 and -802Me; 
R1

n is a member selected from the group of: 

H, -F, -Cl and Br; 
E is a member selected from the group consisting of: 

10 

15 

20 

25 

30 

35 

-NHC(=O}- and -C(=O)NH-; 40 
R ldl, R 1d

2
, and R 1d

4 are independently a member selected 
from the group of: 

H, -F, -Cl, -Br, -Me, -N02 , -OH, -OMe, 
-NH 2 , -NHAc, -NHS02 Me, -CH 2 0H and 
-CH2N1·12 ; 

R1
d3 is~ mr.mhP.r SP.k<::ted from the group of: 

H, -CH3, -CF3 , -Cl, -F, -Br, -NH2 , -N(-Meh, 
-OH, -OMe, -NHS0 2 Me, -N0 2 , -CN, 

45 

-C(=O)-OMe, -C02H, -C(=O)-NH 2 , so 
-S02NH 2 , -S0 2 CH 3 , -NHC(=O)-Me, 
-C(=O)-N(-Me)z, -CH 2 NH::P -CH 2-N(-
Me)2, -CH20H, -OCH2C02H, -OCH2C(=0)-
0Me, -OCH2C(=O)-NH2 , and -OCH2C(=O)-
N(-Mc)2. 55 

NH 
)lNHz ):() 60 

)_/ 
Me 

65 

0 

)L,.,~I 
~SOz 

0 

)l~l 
Me/ 

0 

0 

)l~:] 
Me 

/SOz 

0 

)l~:] 
Me 
/0 

44 

0 

/ll,~,-1 
/S02 

0 

)l~:] 
Me 

/0 

0 

)lt:.] 
Me 

_.,...NMe 

-(J 
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-continued 

10 

15 

· R1
e is a member selected from the group of: 

F, -Cl, -Br, -OH, -Me and -OMe, 

and all pharmaceutically acceptable isomers, salts, 20 

hydrates, solvates and prodrug derivatives thereof. 
In another further preferred embodiment, the present 

invention provides a compound according to the formula: 

R 
25 

Oq-
. R 0)----G N 

NH )--NH--()--R1
' 35 

0 

RJa 

whtrein: 

R is a member selected from the group consisting of: 

--802NH2 , --802Me; 
R Ja is a member selected from tbe group consisting of: 

H, -F, -Cl and Br; 
R1

e is a member selected from the group consisting of: 

40 

45 

H, -F, -Cl, -Br, -OMe, -OH, -Me, -CF3 and 
50 

-CH2 NH2 ; and 
· G is a member selected from the group consisting of: 

---()N {:, 'd 55 

N N N 

I I I 
R _g s~ N\ 

~' ~' ~ N 
N 

I 

60 

65 

___/[/~\ TN 
~~ A) 

46 
-continued 

X) X) 
X) 
c{ 

s 

_):) 
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-continut:d 

Qi 
s 

~ N 

I 

Qi 
N 
H 

10 

wherein each G group may be substituted by 0-4 R1d groups 15 

and each such R1
d group is independently selected from the 

group consisting of: 

H, -CH3, --CF3, -Cl, -F, -Br, -NH2, -N(-Me)2, 20 

-OH, -OMe, -NHS02Me, -N02, -CN, 
-C(=O)-OMe, -C021-I, -C(=O)-NI-12, 
-S0 2 NH 2 , -S0 2 CH 3 , -NH-C(=O)-Me, 
-C(=O)-N(-Mc)2, -CH2NH2, -CH2-N(-
Me)2, --CH20H, -OCH2C02H, · -OCH2C02Mt:, 25 

-OCH2C(=O)-NH2, -OCH2C(=O)-N(-Me)2. 

):() 30 

)L/ 
Me 

35 

40 

45 

50 

55 

60 

65 

48 
-continut:d 

0 0 

ANl 
~0 

ANl 
~NMe 

0 0 

ANl ANl 
~so2 /so2 

0 0 

ANl A~:'~ 
Me 

/0 
Me 

/0 

0 0 

A~:'~ A~:'~ 
Me 

/so2 

0 

A~:'~ 
Me 

/0 

-~-o 

Me 
/NMe 

-o 
-{J 

_Lo 

and all pharmaceutically acceptable isomers, salts, hydrates, 
solvates and prodrug derivatives thereof. 

In another further preferred embodiment the present 
invention provides a compound according to the formula: 

cS=CKY 
0 J-X 
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-continued 

o=0-}-9 
J-X 

wherein: 
J-X are collectively a member selected from the group 10 

consisting of: 

15 

20 

25 

-~'2 -~y ~I ~I 
~ ~ 

H2N 0 H2N 

30 

35 

OH CN 

-o -o 40 

45 

-0 -0 50 

55 

-0 -o 60 

65 

50 
-continued 

F 

-o -c 

-o 

-o 

-OS) -.:9 ... 
and all pharmaceutically acceptable isomers, salts, hydrates, 

solvates and prodrug derivatives thereof. 

In another further preferred embodiment the present 

invention provides a compound according to the formula: 
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wherein: 

R is a member selected from the group of: 

-S02NR., and -S07 Me; 
R ld is a member selected from the group of: 

1-1, -F, -Cl and Dr; 
E is a member selected from the group consisting of: 

-NHC( 0}-- and -C(=O)NI-1-; 
. J is a member selected from the group consisting of: 

-Nl-IC(-0}-- and -C(=O)Nl-l-, 0; 
R1

dl, R1
d
2, and R1

d
4 are independently a member selected 

from the group of: 

1-l, -F, -Cl, -Br, -Me, -N02, -DH, -OMe, 
-Nl-1 2, -NHAc, -NHS0 2Me, -CI-1 201-1, 
-CH2NH2; 

R1
d3 is a member selected from the group of: 

H, -CH3 , -CF3 , -Cl, -F, -Br, -NI-12, -N(-Meb 
-OH, -OMe .• -NHS0 2 Me, -N02, -CN, 
-C02Me, -C02H, -C(=O)-NI-12, -S02NH2 , 

-S02 CH 3 , -NHC(=O)-Me, -C(=O)-N-

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

(-Me)z, -CH2NH2, -CH2-N(-Me)z, -CI-12 01-1, 65 

-OCH2C02H, -OCH2C(=0)-0Me, -OCH2C 
(=0}--NI-12, -OCH2 C(-O}--N(-Me)2 ,. 

)_) 
Me 

52 

1\ 
0 N-

LJ 
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-continued 

~~~ 

-~--(J 

/NMe 
Me 

--o 
-{) 

HN 

R1
' is a member selected from the group of: 

F, -Cl, -Br, -OH, -Me and -OMe; 

and all pharmaceutically acceptable isomers, salts, 
hydrates, solvates and prodrug derivatives thereof. 

10 

15 
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30 

35 

In another preferred embodiment, the present invention 
40 

provides a compound of the following formulae, which 
illustrate the compounds having preferred substituents for G, 
particularly when G is a pyrazole ring structure. 

54 
-continued 

R'X\r~-«R" 
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0 ~ \J y 
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10 

Cl ~,......so2Me 
~ K N 

A-Q l~Y'~ ~ 
S 0 ~-D-Cl,Br 

N 

15 

20 

wherein: 

NH 

25 A-Q taken together are a member selected from the group 
consisting of: 

wherein: 

R is a member selected from the group of: 

-S02-NH2 , and -S02Me; 
R'a is a member selected from the group of: 

H, -F~ -Cl and Br; 
R ld is a wember selected from the group of: 

-H, -CH3 , -CF3 , -CN, -S02 NH2 and -S02CH3 ; 

and 
R'' is a mc::mber selc::cted from the group of: 

-Cl and -Br; 

and all pharmaceutically acceptable isomers, salts, 
hydrates, solvates and prnrlmg derivatives thereof. 

50 

55 

60 

In another preferred embodiment, the present invention 
provides a compound of the following formulae, which 
illustrate the compounds having preferred substituents for 65 

A-Q taken collectively when the remainder of the compound 
structure has the one of the following two formulae: 

1\ 
Me-N N-CH2-

\_/ 

c~ 
0 N-CH2-

I 
Me 

~N 

lJl 
N N-CH2-
H I 

Me 

J: 
HN N-CH2- and 

\__) 

and all pharmaceutically acceptable isomers, salts, 
hydrates, solvates and prodrug derivatives thereof. 

In another preferred embodiment the present invention 
provides a compound according to the formula: 
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A-Q'Qy ~I H 

~ N 

Ria 0 

s 

HN~ 

~~Rie 

. wherein: 

A-Q is a member selected from the group of: 

NH NH NH 

H2N~ HOHt'l~ MeONH~ 
NH NH NH 

H2NNH~ MeHNNH~ MeHN~ 
NH NH NH 

Mr-2N~ EtHN~ Et2N~ 

'•'HNJ:_ OJ_ OJ_ 

0!_ eN!_ 
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where A-Q may optionally be further substituted with at 
least one Z' group, where each Z' group is independently 
C1-C6 alkyl, preferably a C1-C3 alkyl group, most prefer-

60 ably a methyl group and where each Z' group may optionally 
be substituted with a hydroxyl, carboxylic acid or carboxylic 
add C,-C6 ester group, preferably a hydroxyl, carboxylic 
acid or carboxylic acid C1-C3 ester group, and most 
preferably, a hydroxyl, carboxylic acid or carboxylic acid 

65 methyl ester; 
R la is a member selected from the group of: 

1-l, -F, -Cl and Dr; 



US 6,835,739 B2 
59 

R1
d

1
, R1

d
2

, and R1
d

4 are independently a member selected 

from the group of: 

H, -F, ---Cl, -Br, -Me, -N02 , -OH, -OMe, 
-NH 2 , -NHAc, -NHS0 2 Me, -CH 2 0H, 
---CH2 NH2 

R1
d3 is a member selected from the group of: 

H, -CH3 , ---CF3 , -Cl, -F, -Br, -NH2 , -N(-Me)z, 
-OH, -OMe, -NHS0 2 Me, -N02 , -CN, 
-C(=O)-OMe, -C0 2 H, -C(=O)-NH 2 , 10 

-SO;iNH 2 , -S0 2 CH 3 , -NHC(=O)-Me, 
---C( =0)-N(Me )2 , ---CH2 NH2 , ---CH2-N( -Me )2 , 

-CH2 0H, -OCH2 C02 H, -OCH2C(=0)-0Me, 
-OCH2C(-O)-NH2 , -0CH2C(=O)-N(-Me)z, 

15 

):_() 
20 

J_j 
Me 

25 

30 

1\ 
MeN N-

\__/ 35 

1\ 
0 N-CH2CII20-

\__/ 
40 

45 

50 

55 

60 

65 

60 
-continued 

--o 

-~-o 
NH 

........... ~:...N)lNHo; 
H -

R 1" is a member selected from the group of: 
F, ---Cl, -Br, -OH, -Me and -OMe; 
and all pharmat:eutically acceptable isomers, salts, 

hydrates, solvates and prodrug derivatives thereof. 
In another embodiment, the invention provides a com

pound of formula VI: 

z: 
\ 

N 

zf 

NH 

0 

HN~ 

~~R'' 

(VI) 

and all pharmaceutically acceptable isomers, salts, hydrates, 
solvates and prodrug derivatives thereof. 
In formula VI: 

z• and Z" are each independently a CcC6 alkyl, prefer
ably a CcC3 alkyl group, most preferably a methyl group; 
where Z' and Z" may be optionally substituted with a 
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hydroxyl, carboxylic acid or carboxylic acid CcC6 ester 
group, preferably a hydroxyl, carboxylic acid or carboxylic 
acid C1-C3 ester group, and most preferably, a hydroxyl, 

·carboxylic acid or carboxylic acid methyl ester; 
R1

a is a member selected from the group of H, -F, -Cl 5 

and Dr; 
R1 d 1 and R td• are each H; 
R1a1 and R1

d3 are each independently a member selected 
from the group of H, -Cl, -F, -Br, -OH and -OMe; 
and 10 

R1
e is a member selected from the group of -F, -Cl, 

-Br, -OH, -Me and -OMe. 
Examples of suitable compounds of formula VI, as 
described above, include, but are not limited to: 

HN 

\ 
N 

I 

HN 

\ 
N 

I 

HN 

\ 
N 

I 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

HN 

\ 
N 

I 

HN 

\ 
N 

I 

l-IN 

\ 
N 

I 

l-IN 

\ 
N 

I 

62 
-continued 
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HN HN 

\ \ 
N N 

I H I H :p :p F 
00 F, 

0

0 
OMe, 

10 

NH NH 

~ 15 ~ 
Cl Cl 

HN HN 

\ 20 \ 
N N 

I H I H 

~ ~ F 
00 F, 

25 0

0 
OMe, 

NH NI-l p 30 p 
Dr Dr 

HN 35 HN 

\ \ 
N N 

I H I H :p :p 40 

00 F, 
F 

00 Cl, 

NH NH p 45 

~ 
Br 50 

Cl 

HN HN 

\ \ 
N N 

I H 55 I H :p :p F 
00 • 

F 0 
0/ 

0 

NH 60 NH p 
65 

p 
Br Cl 
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HN 

\ 
N 

I 

ond 

HN 

\ 
N 

I 

In another embodiment, the invention further provides a 
compound of formula Vli: 

(VII) 

66 
-continued 

10 

15 

where Z' is as described above; 

R1
a is a member selected from the group of H, -F, -CI and 

20 Br; 
R1d 2 and R1d

4 are each H; 

R ldl is R ldJ are each independently a member selected from 
the group of H, -CI, -F, -Br, -OH and -OMe; 

25 R 1" is a member selected from the group of-F, -Cl, -Br, 
-OH, -Me and -OMe. 

Examples of suitable compounds of formula VII, as 

30 
described above, include, but arc not limited to: 

35 

40 

45 

50 

and all pharmaceutically acceptable isomers, salts, hydrates, 55 

solvates and prodrug derivatives thereof. 

In formula VII: 

A-Q is a member selected from the group of: 
60 

r:~ 
N ' 
I 65 

Z' 
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HN HN 
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HN HN 
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HN 35 HN 
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HN HN 

0 ,~ 
H 0 ,~ 

H 
# 

~ 
# :p 00 F, 
F 

00 ' 
10 

NH NH 

s:5 15 p 
Br a 

1-lN HN 

0 
20 

0 H H 

~ :p 00 F, 
25 F 

00 ' 

NH NH 

s:5 30 p 
Br Cl 

HN 35 

0 H 0 H :p ~ 
40 

00 F, 
F 

00 F, 

NH NH 

s:5 
45 y 

CI 50 Br 

HN HN 

0 ,~ 
H 55 0 H 

# 

~ ~ 00 F, 
F 

00 F, 

NH 
60 NH 

s:5 65 
p 

CI Br 
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HN HN 

0 H 0 H 

~ :p F 
00 F, 

0

0 
OMe, 

10 

NH NH 

5:5 15 p 
Cl Cl 

HN HN 

0 
20 

0 H H :p :p F 
00 F, 

25 0

0 
OMe, 

NH NH 

p 30 p 
Cl Cl 

HN 35 HN 

0 H 0 H 

:p :p 40 

F 
00 ' 

0

0 
OMe, 

NH NH y 45 

5:5 
Br 50 Br 

HN HN 

0 H 55 0 H 

:p :p F 
00 ' 

0

0 
OMe, 

NH 
60 NH 

p 
65 5:5 

Br Br 
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HN 

0 H ::P 

~~-p I 
~ 

F 
00 Cl, 

10 
HNr-0-

NH ~ ;} Br,CI 

p NH2 
0 N 

HN 

~x 
Cl 

0 H 0 p 20 

0 ~-o-Br,CI 
F 

00 Cl. NMe2 
N 

NH 25 

~ 30 0 
~x 

Cl 
0 ~-o-Br,CI 

H2N 
In another further preferred embodiment the present 

invention provides the following compounds: NH 

UJ? 40 ~x 
0 

0 
0 ~-o-Br,CI 

0 ~-o-Br,CI 45 Me2N 
N 

NI-l 

0 

~-? - 50 

0 
~x 

HN?rO- 0 ~-o-Dr,CI ~ ;} Br,CI 55 

0 N N 
NH 

I 

lJ?'" 
Me2N 

~x ~ o ~-()-••.a 0 

65 0 ~-o-Br,CI 
N 



r:~ 
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15 

"J? 20 NO ~-ofu,C' 
N 

HN 
25 

40 

45 

"J?. N 

- 50 0 ~-o-Br,CI 
55 

OMe 

~~OM< 60 

0 0 ~-o-Br,CI 65 

F 

F 
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-continued 

~~O,M<,OMo 
0 ~-o-Br,CI 

N 

u ~YM• 
0)-._~--o-••a 

N 

y· ~ o N--Q-•··"' 
N 

~£c,c•.••,M•OM< 
0 0 ~--o-Br,CI 

N 
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~~; \ a,Mo,OMo 

-o-Br,CI 0 ~ 
N 

Its hydrates, t ble isomers, sa , 

10 

15 

t' ally accep a f 
and all pharmaceu IC derivatives thereo . 
solvates and prodrug 20 

the present d embodiment further preferre unds: In another . following campo invention provides the 

S02NH2 

25 

~-p 
30 

0 

~NH, 
. NH 

35 

40 

45 

50 

55 

60 
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S02Me 

F 
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~-p 
HN 

HN 

NH2 

·~ N \_ S 

0 0 

NH 

~j) 
NH2 

0 ~-p 
HO~ 
~N~ 

NH 

~-p 
0 0 

NH2 
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84 
-continued 

S02NH2 

0 

~-p 
0 

Br 

1', Ct, Br, NH2, N02, OH, 

~-¢ OMo, NHAo, NHW,Mo, Mo 

0 0 

~NH, 
NH 

~-r-\---1', CI, Br, NH:z, NO:z, OH, F OMc, NHAc, NHS02Mc, Me 

0 0 

~~, 
NH 

Me 

~-¢-C•, Mo, OMo 

0 0 

~""' 
NH 
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S02NH2 

C! 

0 
~-P-CI,Mo,OMo 

0 

~""• 
NH 

OMe 

~-¢-' - CI,Me,OMe 

0 0 

86 
-continued 

0 "' 
J-NH 

o-_' 2 

~M~ ~'!'l 
10 

15 

" ,----(~~{ "'~'J ~.,-:J a-: 
~ 6-'r'J 6-~'j 

,{j N 

and all phar . o_:HN N_.... IJN~ J 
maceul!cally acceptabl . Me ~ 

solvates and prodrug d . . e tsomers, salts, hydrates 35 ~~-~ 
envattves thereof. ' 'I ~ 

~"" 
NH 

The invention also provides NH 
'" fa<tb •bov,, wh'""'' oompoom" of form"'' lb," '" < ) ' < )""'"' < )CN 

A is a member selected from the . . group CODSISI\Og of: < )MM~ < )CH,< )W~, 

S02Me CONH -

<) <)'<> 
45 

50 

MezNI·hC 

55 o-·< ) '~ ) 
Me2NH2C 

" o-·•b-M~b-
65 ":b-""':b- '0-
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HzN 
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)J ·~-c:>-
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N~ 
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~~ V-Nr· 

H 

NH 

#s 

CJ~ 

~N_r-
H 

CJ~ 
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u 

Me 

Me 

\ 
N-CH2CH2-N-

/ I 
Me CH2CH2NMc 

H2N/ HOI-IN/ MeONH/ 

/ 
EtHN -NHBu' 
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J: 
M~N N(Me)-

J: 
McHN N(Me)-

Q is a member selected from the group consisting of: 

a direct link, -CI-1 2-, -C(=O)-, -NI-1-, 
-N(Me)-, -NHCH 2-, -N(Me)CH 2 -, 

-C(=NH)-, -C(=NMc}--; 
60 0 is a direct link or is a member selected from the group 

consisting of: 

65 --o-
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--{)--- ---(J-

<> <>c' 
10 

< s· < r 15 

<f'H <)' 20 

F 

-9----p--- 25 

F F 

~ ) ~ ) 
F Cl 

30 

35 

---{L---Y----0-
CI 40 

-{)_ -0- ---<)__ 
M~Nil r\ 
--(~ -\_~/-

-o--No-
-eN-

E is a member selected from the group consisting of: 

a direct link, -CH2NH-, -NHCH2-, -CH20-, 
-OCH2-, -CH2 NH-, -CONH-, -NHCO-, 

45 

50 

55 

-CONMe-, -NMcCO-; 60 

G is a member selected from the group consisting of: 

65 

92 
-continued 

XX) XX) 
H X> ):)NH 

)) :0 
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Y9 ):) ):) /N-.N 
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:0 



US 6,835,739 B2 
93 

10 

15 

20 

25 

30 

G is substituted by 0-4 R ld groups and each R1d group is 35 

independently selected from the group consisting of: 

H, -Me, -F, -Cl, -Br, aryl, heteroaryl, -NH2 , 

-NMe 2 , -NHMe, -NHS0 2 Me, -NHCOMe, 
-CH3 , -CF3 , ---OH, -OCH3, -SCH3 , ---OCF3 , 40 

-OCI-I 2 F, -OCHF,, -OCI-l 2 CF3 , -OCF2 C:F3 , 

-N0 2 , -CN, -C0 2 H, -C02 Me, -C0 2 Et, 
-CONH2 , -CONHMe, -CONMe2 , -S02 NH2 , 

-S02 CH 3 , -S02 NMe2 , -CH2 0H, -CH 2NH2 , 

-CH 2 NHMt:, -CH 2 NMe 2 , -OCH 2 C0 2 H, 45 

~OCH"C0:)\1tt, OCH2C02 Et, -OCII2 CONH2 , 

-OCH 2 CONMe 2 , -OCH 2 CONHMe, 
-OCH 2 CH 2 0Me, -OCH 2 CH 2 0Et, 
-OCH 2 CH 2 NH 2 , -OCH 2 CH 2 NHMe, 50 

-OCH 2 CH 2 NMe 2 , -NHCH 2 CH 2 0Me, 
-SCH 2 CH 2 0Me, -S0 2 CH 2 CH 2 0Me, 
-OCH 2 CH 2 S0 2 Me, -NHCH 2 CH 2 NHMe, 
-NHCI-1 2 CH 2 N Me 2 , -N(Cl-1 2 CI-1 2 OH) 2 , 

-N(CH 2 CH 2 0Me) 2 , -NHCH 2 C0 2 H, 55 

-NHCH 2 C0 2 Et, -NHCH 2 C0 2 Et, 
-NHCH 2 CONH 2 , -NHCH 2 CONMe 2 , 

-NHCH2 CONHMt:, -N(CH3)CH2 C02H, -N(CH3 ) 

CH 2 C0 2 Et, -(NMe)CH2COOH, -N(Me) 
60 

CH2CONH2, -N(Me)CH2CH2NMe2, -N(Me) 
CH2CH20Me, -NHCH2CH20Me, 

1\ 
-N 0 

\.__/ 
65 

94 
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1\ 1\ 1\ 
-N NH 

\_/ 
-N S 

\__/ 
-N NMe 

\_/ 

1\ 1\ 
-N NBoc -N NCOMe 

\_/ \_/ 

1\ -{J -N NS02Me 

\_/ 

-~l'j 
\___.,.-NMe 

NH 

ANHMe 

NH 

'-.N)lNHMe 
H 

NI-l 

'-.N)lNH 
H 2 

)_/ 
Me 

)LN~ ~2 )LI~ )L_I~ 
'-. N /' N N 

~ Me ~ H Me 

)LN~ ~2 )LI~ ~\ 
'-.N N / ......._N N /-.1 

H H H H 
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~~l 
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~~l 
NHMe 

~~:-~ 
NHMe 

~~l 
S02Me 
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NMe2 

Me 
I 

-0CH2CH2-N 
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Me 

N 

-OCH2CH2-< ) 

N 
Me 
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NH 

-OCH2CH2- ~--< 
NHMe 

N-CN 

-QCH2CH2-~--< 
NH2 

N-N02 

-0CH2CH2-~--< 
NH2 

Me_/H 
-OCH2CH2-N \ 

NH2 

-OCI·I2CH2-f:J• -(-CN 

NM"2 

Me N-CN 

/N~N_J 
M~ 

NMe2 

N 

-NHCH2CH2-~---<) 
N 
H 

Me N 

-NHCH2CH2-~-< J 
N" 
Me 

Me N 

-NHCH2CH2-~---< ) 

N 
H 

--o 
-0 s 

Me 

/N~Nl 
l ,o 

'v' 

Me 

/N~Nl 
~so2 

55 J is a member selected from the group consisting of: 

a direct link, -S02-, -CO-, -0-, -NH-, 
-C(=O)-NH- and -NH-C(=O)-; 

X is a member selected from the group consisting of: 
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-9-c• -Q 
H2N NH2 

:: ~NH, -q:l, 

" --(}-, --Q' --o 
Cl 

NC 

"<>-D-b 
~ ~ --0 '=D 
" ":0 =o -b 
40 nOM• a r<NH, 0 
45 ----<(J- ----<(J-

" i5-c• --6-c• 
fl 

,; --6-0M< -0-0M< 
-BMl> 60 _r(l·l2 
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---e:"' -0-CI 
-0-a -b-CI 
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-0-Mo --0-F 
-ba -Q-a 

NH2 
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and all pharmaceutically acceptable isomers, salts, hy rates, 
solvates and prodrug derivatives thereof. 
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The invention provides compound of formula lb, as 
described above, having tht following structure: 

where: 

R10 is a member selected from the group consisting of: 

H, -F, -Cl and -Br; 
R1

" is a member selected from the group consisting of: 

104 

10 

15 

H, -F, -Cl, -Br, -OMe, -OH, -Me, -CF3 and 20 

-CH2 NH2 ; and 
A-0 is a member selected from the group consisting of: 

25 

30 

40 

HOUN' ~ N 

~I 

and all pharmaceutically acceptable isomers, sail<;, hydrates, 
solvates and prodrug derivatives thereof. 

The invention provides compound of formula lb, having 

45 the following structure: 

50 

55 

wherein: 
60 R is a mtmbtr selected from tht group consisting of: 

-S02Me, -S02 NH2, -CH2NH2 , -CH2N(CH3b 
R1

a is a member selected from the group consisting of: 

H,-F; 

65 R ldl is a member selected from the group consisting of: 

H, -Me, -F, -Cl, -Br, aryl, heteroaryl, -NH2 , 

-NMe 2 , -NHMe, -NHS02 Me, -NHCOMe, 
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-CH3 , -CF3 , -OH, -OCH3, -SCH3 , -OCF3 , 

-OCH 2 F, -OCHF2 , -OCH 2 CF3 , -OCF2 CF3 , 

-N02 , -CN, -C0 2 H, -C02 Me, -C0 2 Et, 
-CONH2 , -CONHMe, -CONMe2 , -S02 NH2 , 

-S02 CI-1 3 , -S02 NMe2 , -CI-1 2 011, -CI-1 2 Nl-12 , 

-CH 2 NHMe, -CH 2 NMe 2 , -OCH 2 C0 2 H, 
-OCH2 C0 2Me, -OCH2 C02 Et, -OCH2 CONH2 , 

-OCH 2 CONMe 2 , -OCH 2 CONHMe, 
-OCH 2 CH 2 0Me, -OCH 2 CH 2 0Et, 1o 
-OCH 2 CH 2 NH 2 , -OCH 2 CH 2 NHMc, 
-OCH 2 CH 2 NMe 2 , -NHCH 2 CH 2 0Me, 
-SCH 2 CH 2 0Me, -S0 2 CH 2 CH 2 0Me, 
-OCH 2 CH 2 S0 2 Me, -NHCH 2 CH 2 NHMe, 
-NHCH 2 CH 2 NMe 2 , -N(CH 2 CH 2 0H) 2 , 15 

-N(CH 2 CH 2 0Me) 2 , -NHCH 2 C0 2 H, 
-NHCH 2 C0 2 Et, -NHCH 2 C0 2 Et, 
-NHCH 2 CONH 2 , -NHCH 2 CONMe 2 , 

-NHCH2 CONHMe, -N(CH3)CH2 C02H, -N(CH3 ) 20 
CH 2 C0 2 Et, -(NMe)CH2COOH, -N(Me) 
CH2CONH2, -N(Me)CH2CH2NMe2, -N(Me) 
CH2CH20Me, -NHCH2CH20Me, 

-NCJ-iJ-iJ 
1\ 1\ 1\ 

-N S -N NH -N NMe 
\__/ \__/ \__/ 

1\ 1\ 
-N NBoc -N NCOMe 

\_/ \__/ -No -CNsozMe 

-<~-OH -<=>-COzH 

1'-
-N I 
~NMe 

NH 

ANHMe 

)_/,)_/ 
Me ~ Me 

NH 

ANMe2 

25 

30 

35 

40 

45 

so 

55 

60 

65 

106 

-OCII:zCHz-No 

1\ 
-OCH2CH2-N NMe 

\__/ 
~N 

-OCH:zCHz-N I 
\ """N N 

-O(CHz)J-No 

-O(CH2)3-N~ 
~N 

1\ 
-O(CHi)J-N NH 

\_/ 
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NH 

-oc.,c.,-~O 

Me N--CN 

/N~N__// 
M~ 

NMe2 

10 

15. 

20 

25 

35 

40 

~o-o 45 

Me 

/N~Nl 
~0 

and nil pharmaceutically acceptable;: isomers, salts, hydrates, 
solvates and prodrug derivatives thereof. 

The invention provides compound of formula lb, as 

described above, having the following structure: 

50 

55 

60 

65 

108 

wherein: 

A-Q is a member selected from the group consisting of: 

HN~ 
I 
NHMc 
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-continu~d 

0-No-[5 5. 

R la is a member selected from the group consisting of: 1o 

H,-F; 

R1
d

1 is a member selected from the group consisting of: 

H, -Me, -F, -Cl, -Br, aryl, heteroaryl, -NH2 , 

-NMc2, -NHMe, -NHS02Me, -NHCOMc, 15 

--CH3 , --CF3 , --OH, -OCH3 , -SCH3 , --OCF3 , 

-OCI-12 F, -OCHF2 , -OCH2CF3 , -OCF2CF3 , 

-N02 , -CN, -C0 2 H, -C0 2 Me, -C0 2 Et, 
-CONH2 , -CONHM~, -CONM~2, -S02NH2 , 

20 
-S02CH3 , -S02NMe2 , -CH 2 0H, -CH 2 NH2 , 

-CH2 NHMe, -CH 2 NMe 2 , -OCH 2 C0 2 H, 
-OCH2C02Me, -OCH2C02 Et, -OCH2CONH2 , 

-OCH 2 CONMe 2 , -OCH 2 CONHMe, 
--OCH2CH2M~, --OCH2CH20Et, --OCH2CH2NH2 , 25 

-OCH 2 CH 2 NHMc, -OCH 2 CH 2 NMc 2 , 

-NHCH 2 CH 2 R0Me, -SCH 2 CH 2 0Me, 
-S0 2 CI-1 2 CI-1 2 OMe, -OCH 2 CH 2 S0 2 Me, 
-NHCH 2 CH 2 NHMe, -NHCH 2 CH 2 NMez, 

30 
-N(CH 2 CH 2 0H) 2 , -N(CH 2 CH 2 0Me)a, 
-NHCH2C02H, -NHCH2C02Et, -NHCH2C02Et, 
-NIICH 2 CONH 2 , -NHCH 2 CONMe 2 , 

-NHCI-12CONHMe, -N(CH3)CH2 C02H, -N(CH3) 

CH 2 C0 2 Et, -(NMe)CH2COOH, -N(Me) 35 

CH2CONH2, -N(Me)CH2CH2NMe2, -N(Me) 
CH2CH20Me, -NHCH2CH20Me, 

-No -l:J -No 40 

1\ 1\ 1\ 
-N S -N NH -N NMe 

\_/ \_/ \_/ 45 

1\ 
-N NCOMe 

\_/ 

50 

55 

60 

65 

110 
-continu~d 

)._~:"! 
NHMe 
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NH 

-OCH,CH,-~~ 

NH 

-OCH,CH,-~~ 

N 

-0CH2CH2-~--< J 
N 
Me 

NH 

-OCH2CH2-~---< 
NH2 

NH 

-0CH2CH2-~-< 
NM~ 

NH 

-0CH2CH2-~-< 
NHMe 

N-CN 

-0CH2CH2-~-{ 
NH2 

Me N-CN 

/N~N_Jj 
M,;-\ 

NMe2 

N 

-NHCH2CH2-~--< J 
N 
H 

Me N 

- NHCH2CH2-~-< J 
N 
H 

Me N 

- NHCH2CH2-~--< J 
N 
Me 

112 
-continued 

Me Me 

/N~o/N~o 

Me 

10 

/N~Nl 

~0 
and all pharmaceutically acceptable isomers, salts, hydrates, 
solvates and prodrug derivatives thereof. 

15 The invention provides compound of formula lb, as 
described above, having the following structure: 

25 

30 

35 

40 

wherein: 
A-Q is a member selected from the group consisting of: 

45 

55 

60 
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HN~ 
I 
NHMe 

113 
-continued 

NH 

Mc2N~ 

R 1
a is a member selected from the group consisting of: 

10 

15 

20 

H, -F; 25 

R''" is a member selected from the group consisting of: 

H, -F, -S0 2 Me, -S0 2 NH2 , -CN, -CONH 2 , 

-CH2 NH2 , -CH2NMe2 ; 

R1
d3 is a member selected from the group consisting of: 

H, -Me, -F, -Cl, -Br, aryl, hctcroaryl, -NH2 , 

-NMe2 , -NHMc, -NHS02 Mt:, -NHCOMe, 
-CH3 , -CF3 , -OH, -OCH3 , --SCH3 , -OCF3 , 

-OCH2 F, -OCHF2 , -OCH 2CF3 , -OCF2 CF3 , 

30 

-N0 2 , -CN, -C0 2 H, -C02 Me, -C0 2 Et, 35 

-CONH2 , -CONHMc, -CONMc2 , -$02 NH2 , 

-$02 CH 3 , -$02 NMe2 , -CH 2 0H, -CH 2NH2 , 

-CH 2 NHMe, -CH 2 NMe 2 , -OCH 2 C0 2 H, 
-OCH 2 C0 2Me, -OCH2 C02 Et, -OCH2 CONH2 , 40 
-OCH 2 CONMe 2 , -OCH 2 CONHMe, 
-OCH 2 CH 2 0Me, -OCH 2 CH 2 0Et, 
-OCH 2 CH 2 NH 2 , -OCH 2 CH 2 NHMe, 
-0 Cl-1 2 CI-1 2 NMe 2 , -NI-ICI-1 2 Cl-1 2 OMe, 
-SCH 2 CH 2 OMe, -S0 2 CH 2 CH 2 0Me, 45 

-OCH;~I.H 2 S0 2 M~, -NHCH"CH"NHMe, 
-NHCH 2 CH 2 NMe 2 , -N(CH 2 CH 2 0H) 2 , 

-N{CH 2 CH 2 0Me) 2 , -NHCH 2 C0 2 H, 
-NHCH 2 C0 2 Et, -N HCH 2 C0 2 Et, 

50 
-NHCH 2 CONH 2 , -NHCH 2 CONMe 2 , 

-NHCH2 CONHMe, -N(CH3)CH2 C02H, -N(CH3) 

CH 2 C0 2 Et, -(NMe)CH 2 COOH, -N(Mc) 
CH2CONH2, -N{Me)CH2CH2NMe2, -N(Me) 
CII2CH20Mt:, -NHCH2CH20Me, 

-NCJ-lJ-lJ 
55 

1\ r\ 1\ 60 
-N S -N NH - N NMe 

\_j \_j \_/ 

-N/\\_/NBoc -N/-\\_1· NCOMc -No 
65 

NH 

'-..N)lNH 
H 2 

~~l 
NHMe 

114 
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~N~ 
Me I 

NHMe 

H-(H -OCH,CH,-N 1> 
NH 

-OCH,CH,-~--za 

NH 

-OCH2CH2-~--< 
NH2 

N-N02 
H_// 

-OCH2CH2-N\ 

NH2 

US 6,835,739 B2 
116 

-conlinut:d 

N~N 
Me ;-{N-CN 

/ Me 

NMe2 

10 

15 

20 

25 

.. mt:rs salts, hydralt:s, ... II acceptable LSO ' 
and all pharmact:uiica d y rivatives thereof. 

solvates and prodrug e d of formula lb, as 
30 . ovides compoun I e· 

The invcnhon pr . the following struc ur . 
"bed above, havrng descn 

35 

40 

45 

50 

r 

65 wherein: he group consisting of: 
. mber selected from I A-Q IS a me 
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"''):__ \?):__ ()):__ 

OJ:. OJ:. OJ:. 

OJ:.~~\~ 
MeN 

c~ ,J:_ 
Me OH 

HNJ:_ 

I 
NHMe 

NI-l 

HN~ 
I 
OMe 

rNJ:_ rNJ:_ 
0~ HN~ 

rNJ:. o-
MeN~ \. ~ 

o-{) a 

HNJ:_ 
I 
NH2 

R10 is a member selected from the group consisting of: 

H,-F; 
R1

" is a memb~r t;Oieotod from the group con~i.>tiug uf. 

-Cl,-Br; 
R1

d3 is a member selected from the group consisting of: 

10 

15. 

20 

25 

30 

35 

40 

45 

1-I, F, Cl, Br, -OCI-13 , -OCF3, -OCH2 F, -OCHF2 , 5o 

-OCH2CF3, -OCF2CF3; 

and all pharmaceutically acceptable isomers, salts, hydrates, 
solvates and prodrug derivatives thereof. 

The invention provides compound of formula lb, as 
described above, having the t'ollowing structure: 

A-Q'Qy~-o-•"' 
Rl' 0 o~ 

HN-X 
wherein: 
A-Q is a member selected from the group consisting of: 

55 

60 

65 

118 

c~ HNJ:_ HNJ:_ 

N~ I I 
Me OH OMe 

HNJ:_ 

I 
NHMe 

NH 

HN~ 
I 
NH2 

R10 is a member selected from the group consisting of: 

H,-F; 
R ldJ is a member selected from the group consisting of: 

H, -F, -CI, -Br, -OCH3 , -OCF3 , -OCH2 F, 
-OCHF2 , -OCH2 CF3, -OCF2CF3 , -NHS02Me, 
-NHAc, -S02Me, -S02NH2 ; 

X is a member selected from the group consisting of: 
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and all pharmaceutically acceptable isomers, salts, hydrates, 

solvates and prodrug derivatives thereof. 

lbe invention provides compound of formula lb, as 

described above, having the following structure: 

120 
-continued 

5· 

10 

wherein: 

A-0 is a member selected from the group consisting of: 
15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 
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R1
a is a mf\mhe.r sP.IP.c!er.! from the group conciGting of: 
H,-F; 

and all pharmaceutically acceptable isomers, salts, hydrates, 
solvates and prodrug derivatives thereof. 

10 

15 

20 

25 

30 

35 

40 

45 

The invention provides compound of formula Ib, as so 
describtd above::, having tht following structure: 

55 

60 

wherein: 
R1

a is a member selected from the group consisting of: 65 

H,-F; 
R ldl is a member selected from the group consisting of: 

122 
H, -OMe; 

R1
d

3 is a member selected from the group consisting of: 

H, -F, -CI, -Br, -OMe, -OCF3 ; 

R Je is a member selected from the group consisting of: 

H, -F, -Cl, -Br; 
A-Q is a member selected from the group consisting of: 

NH 

HN~ 
I 
OH 

Me 
\ Hz 
N-C-

M/ 

Me 
\ Hz 
N'-C-

/\ 
Me Me C Hz 

N-C-

·~,0-c;· 6-~ 
o:· NO-"' NO:' 

SOzMe SOzNHz 

,--6-,--6-
6:"' d=M~ No-

HzN 

0-< ) ~ ) 
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-continued 

·~{ > .,~ > S-

and all pharmaceutically acceptable isomers, salts, hydrates, 
solvates and prodrug derivatives thereof. 

The invention provides compound of formula Ib, as 
described above, having the following structure: 

CN)--o ~~\ Cl 

N y -
I o 
Me 0 -o-

HN \1 Cl 

wherein: 

D is a member selected from the group consisting of: 

124 

--0--Q-
F 

10 --Q---Q-
Br Cl 

-Q--Q-
OMe Me 15 

-p--o-
p 20 

-Q--{)-
25 -(j--()-
30 and all pharmaceutically acceptable isomers, salts, hydrates, 

solvatcs and prodrug derivatives thereof. 

35 

40 

45 

so 

55 

60 

65 

The invention provides compound of formula lb, as 
described above, having the following structure: 

A-Q-D ~=?;·; ' 0 y -
0 0 

HN--o-CI 

A-Q-Dy~~C' 0 0=< ;= 
HN-o-CI 

N 

wherein: 

R1d 1 isH or -OMe; 
A-Q-D is a member selected from the group consisting of: 

NHz 

fu N 
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-continued 

~~ 
l_/-r 

H 

N~ 
U-/ 

H 

US 6,835,739 B2 

~~ V--sr-
(N~ 
~~ 

H 

CI~ 
V-N_;-

H 

10 

15 

20 

25 

Me 
'N 

I 
Me 

Me 
'N 

I 
Me 

126 
-continued 

NH 

NH 

and all pharmaceutically acceptable isomers, salts, hydrates, 
solvates and prodrug derivatives thereof. 

30 
The invention provides compound of formula lb, as 

described above, having the following structure: 

35 

40 

45 

50 

wherein: 

R10 isH or f'; 
55 R1d 1 isH or -OMe; 

A-Q is a member selected from the group consisting of: 

60 

65 
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-continued 

_JN-
~ -Me 

_J H2 
I·I2N N-C-

I 
CH3 

J: H2 
H2N ~-C-

_J H2 
MeHN N-C-

H 

_J H2 
Me2N ~-c-

_J H2 
H2N N-C-

I 
CH3 

J: H2 
M"2N N-C-

Me 

_J H2 
MeHN N-C-

H 

J: H2 
M"2N ~-C-

15 

20 

25 

30 

35 

40 

45 

128 

_J H2 
Mel-IN N-C-

Me 

_J H2 
Mc2N N-C-

Me 

and all pharmaceutically acceptable isomers, salts, hydrates, 
solvates and prodrug derivatives thereof. 

The invention provides compound of formula lb, as 
described above, having the following structure: 

wherein: 
50 R la is H or F; 

R1a1 isH or -OMc; 
A-Q is a member selected from the group consisting of: 

55 0-,-~2-
CH) 

CJ-N-~2-
N I 
H CH3 

60 

CJ-N-~2-
N I 
Me CH3 

65 C H2 
N-C-
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-continut:c.l 

1\ H2 
0 N-C-
\_j 

; and 

R10 is a member selected from the group consisting of: H, 

-F, and all pharmaceutically acceptable isomers, salts, 
hydrates, solvates and prodrug derivatives thereof. 

130 

10 

wherein: 

R10 isH or F; 
15 R1

d
1 is H or -OMe; and 

A-Q is a member selected from the group consisting of: 

20 

25 

30 

35 

40 

45 

50 and all pharmaceutically acceptable isomers, salts, hydrates, 
solvates and prodrug derivatives thereof. 

The invention provides compound of formula Ib, as 

described above, having the following structure: 

The invention provides compound of formula Ib, as 
55 

described above, having the following structure: 

A-ODy~--o-c' 
60 

65 
wherein: 

o 0==r= ;= 
HN--o--Cl 

N 

A-Q is a member selected from the group consisting of: 
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NH 

MeHN~ 

M .. J: V"~ 

0~0~ 
HN~ 
I 
OH 

Me 
\ H, 
N+-c-
/\ 

Me Me 

r:~ 
N 
Me 

112N 

< ) o-'No-< ) 
M•:b- "'C;-

S-S-

132 

10 

15 

20 

25 

30 

and all pharmaceutically acceptable isomers, salts, hydrates, 
35 solvates and prodrug derivatives thereof. 

40 

45 

50 

The invention provides compound of formula Ib, as . 
described above, having the following structure:· 

wherein: 

55 !{ 
1

" is I-I or F; 
R1a1 isH or -OMe; 
A-Q is a member selected from the group consisting of: 

NH NH NH 

60 H,N~ MeHN~ Me2N~ 
NMe NH NH 

65 Me2N~ V"~ (/~ 
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-continut:d -continut:d 

0,~ 0~ ~~ 
'~ 5 N 

Me 

HN~ 
I 
OH C H2 

N-C-

10 

1\ 
H3C-N N-

\__/ 

Me 
\ H2 
N+-c-

/\ 
Me Me 

15 

H3C'N~ 

~-/-· 25 
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-continued 

--o-' --Q 
NI-Iz 

-D-OMe 

and all pharmaceutically acceptable isomers, salts, hydrates, 
solvates and prodrug derivatives thereof. 

The invention provides compound of formula Ib, as 

10 

15 

20 

25 

describe above, having the following structure: 30 

35 

40 

. wherein; 
R1a isH or F; 
A-Q is a member selected from the group consisting of: 

NH 

HzN~ 
NMe 

MezN~ 

NH 

MeHN~ 

C Hz 
N-C-

NH 

MezN~ 
45 

50 

55 

r:~ 
~e 60 

Me 
\ Hz 
N-C- 65 

Ml 

136 
-continued 

Me 
\ Hz w-e-
I\ 

Me Me 

H:{:;-N8-

H3C....._N~ u-
c;· 0-~ 0-"" 
NO-H' NO-' ,_c;' 
,_c;H,~H, ~Mo, 

H2N 

< ) o-{)-~ ) 

~S
o=S-
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-continued 

10 

15 

20 

Rldl is a member selt::cted from the group consisting of: 

H, -F, --Cl, -Br, aryl, beteroaryl, -NH2, -NMe2, 
25 

-NHMe, -NHS02Me, -NHCOMe, --CH3 , --CF3 , 

-OH, -OCH3, -SCH3, -OCF3 , -OCH2 F, 
-OCHF2 , -OCH2CF3 , -OCF2CF3 , -N02 , -CN, 
-C0 2 H, -C0 2 Me, -C0 2 Et, -CONH 2 , 

-CONHMe, --CONMe2 , -S02NH2 , -SOzCH3, 
30 

-S02NMe2 , -CH20H, -CH2NH2 , --CH2 NHMe, 
-CH 2 NMe 2 , -OCH 2 C0 2 H, -OCH 2 C02 Me, 
-OCH2r.02Et, -OCH2CONH2 , -OCH2CONMc2, 

-OCH 2 CONHMe, -OCH 2 CH 2 0Me, 
-OCH 2 CH 2 0Et, -OCH 2 CH 2 NH:z., 

35 
-OCH 2 CH 2 NHMe, -OCH 2 CH 2 NMe 2 , 

-NHCH 2 CH 2 0Me, -SCH 2 CH 2 0Me, 
-S0 2 CH 2 CH 2 0Me, -OCH 2 CH 2 S0 2 Me, 
-NHCH 2 CH 2 NHMe, -NHCH 2 CH 2 NMc 2 , 

-N(CH 2 CH 2 0H) 2 , -N(CH 2 CH 2 0Me)z, 
40 

-NHCH2C02H, -NHCH2 C02Et, -NHCH2 C02 Et, 
-NHCH 2 CONH 2 , -NHCH 2 CON Me 2 , 

-NHCH2 CONHMc, -N(CH3)CH2 C02H, -N(CH3) 

CH 2 C0 2 Et, -(NMe)CH2COOH, -N(Me) 
CH2CONH2, -N(Me)CH2CH2NMe2, -N(Me) 

45 
CH2CH20Me, -NHCH2CH20Me, 

-N(J -l:J 
1\ 1\ 

1\ 
-N 0 

\_) 
1\ 

50 

-N S -N NH -N NMe 

\_) \_) \_) 
1\ 1\ 

-N Nlloc -N NCOMe 
\__/ \__/ 

55 

-() -N8NSOzMc 

138 
-continued 

-No-NH2 -~IJ 
~NMc 

NH NH 

ANH2 ANHMc 

~() ~0 
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-continued 

_,l~:] _,l~:J 
NHMc 

-OCH2CH2-No 

NH 

-OCH,cH,-U~ 

NH 

-ocn,cn,-~0 

N 

-OCH2CHz-~-< J 
N 
Me 
NH 

-OCH2CHz-~--< 
NHMe 

-OCH2CH2-~--~:.H 
NHz 

N-CN 

-OCH2CHz-~--< 
NH2 

N-NOz 

-OCI-12CH2-~--< 
NHz 

NMcz 

Me 
I 

-OCH2CH2-N 
\ 
Me 10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

140 
-continued 

Me_jm 
-OCH2CH2-N \ 

NHz 

NH 

-OCH2CH2-~--< 
NMe2 

MeJ-CN 
-OCH2CH2-N \ 

NMez 
Me N-CN 

/N~NJ 
M~ 

NMcz 
N 

-NHCHzCH2-~--< J 
N 
H 

Me N 

-NHCHzCHz-~--< J 
N 
Me 

Me N 

-NHCH2CH2-~-< J 
N 
H 

-Q --o 
,)1'~0 

Me 

/N~N~ 

~0 
Me 

/N~N~ 
~SOz; 

R1
d

3 is a memher selected from the group consisting of: 

I-I, -F, -Cl, -Dr, -OCI-13 , -OCF3 , -OCH2 F, 
-OCHF2 , -OCH2CF3 , -OCF2CF3 ; and 

X is a member selected from the group consisting of: 
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10 

15 

20 

-9-, 
H2N 

F 

--Q-c' 
NH2 

142 

-Qa 
F 

NH2 NH2 NH2 

~ --Q ( ~ ~ ~N 
30 

35 

40 

Cl Cl P c):H, ~H, 
N~ 

~c' -9-c, 
F 

and all pharmaceutically acceptable isomers, salts, hydrates, 
solvates and prodrug derivatives thereof. 

The invention provides compound of formula lb, as 
45 described above, having the following structure: 

50 

55 

60 

65 

wherein: 
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A-Q is a member selected from the group consisting of: 

NH 

H2N~ 
NMe 

M0:2N~ 
NH 

0~ 

HN~ 
I 
OH 

Me 
\ H2 w-e-
I\ 

Me Me 

NH NH 

MeHt"'~ Me2N~ 
NH NH 

VN~ (/~ 
NH 

o~ r:~ 
N 
Me 

Me 
\ H2 
N-C-

M/ C H2 
N-C-

1\ 
H3C-N N-

\__/ 

HN~NC)-
H3C 

H3C....._N~ vN-

10 

15 

20 

25 

30 

35 and all pharmaceutically acceptable isomers, salts, hydrates, 
solvates and prodrug derivatives thereof. 

40 

45 

50 

55 

60" 

65 

The invention provides compound of formula Ib, as 
described above, having the following structure: 
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10 

15 

20 

25 

30 

35 

40 

so 

wherein: 
55 

A-Q is a member selected from the group consisting of: 

NH NH NH 

H2N~ MdiN.~ MczN~ 
60 

NMe NH NH 

M~N~ V"~ Z)~ 65 

146 
-contiout:d 

0,( 0,( (~ 
Me 

HN,( 

I 
OH 

Me 
\ Hz w-e-
/\ 

Me Me 

HN>---NQ- H3C......_N~ 

~--/-HN 

c;· 0-"' 0-M" 

HzN 

< ~ o-·<=>--< ~ 
M•:a- H,:b-

S-S-
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-continued 
NMe2 

OS- EtO>=N 
\_)-

and all pharmaceutically acceptable isomers, salts, hydrates, 
solvates and prodrug derivatives thereof: 

The invention provides compound of fonnula lh, as 
described above, having the following structure: 

10 

15 

20 

25 

30 

35 

40 

45 

su 

whereiu: ss 
R'n isH or F; 
A-Q is a member selected from the group consisting of: 

NH NH NH 

H2N~ MeHN~ Me2N~ 
60 

NMe NH NH 

MqN~ VN~ eN~ 65 

148 
-continued 

0~0~ r:~ 
N 
Me 

HN~ 
I 
OH C Hz 

N-c-

Me 
\ Hz 1\ 
N•-c-
j\ 

Me Me 

HlC-N N-

\_/ 

HN HN 

,-c}:"'d="' d=M" 
HzN 

\ ) o-•No--~ ) 
Mo,:b- ~b-
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-l:ontinut:d 

Hz>=N 

\__)--
;=N 

\__)--
MeO~ 

NH 

)=N 

\__)--
~'N 
\__)--

""yC)o~ CYO' lli'llN 
CH3. CH3 

o-·< ~ '-q-
Me2N MezN 

R1
d

1 is a member selected from the group consisting of: I-1, 
OMe, Cl, F, OCF3 , 

1\ 
HN N-

\__/ 

!\ !\ 
S N-
\__/ 

0 N-
\__/ 

eN- eN-
~OMe 

-NHMe 
-N~ 

-N~ 

OH 

-NMe 

~ 
OMe 

-NMe 

OMe 

Me 
I 

-N~ 

OH 

-NMe 

~- ~ 
0 0 

150 
-continued 

-NMo -NMe 

~ ~ 
5· 

N; \_0 N; \_S0
2 

-o -o 

10 ~ ~ 
OMe NMe2 

-o -o 

~ ~ 
15 

0 0 
-o -o 

20 ~ ~ N; 
\_0 

N; 

\_SOz 
25 -N(Me)COOEt, -N(Me)CH200H, 

and all pharmact:utically al:ceptable isomt:rs, salts, hydrates, 

30 solvates and prodrug derivatives thereof. 

35 

40 

45 

so 

55 

60 

65 

The invention provides compound of formula lb, as 
described above, having the following structure: 

wherein: 

R10 isH or F; 
A-Q is a mt:mbt:r sdectt:d from the group consisting of: 

NMe 

MezN~ 
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-continued NH NMe 
o)l_ o)l_ c~ N Me 

NH NH 

o)l_ 
Et......_ )l_ N 

I Me 

R1
d

1 is a member selected from the group consisting of: 

H, -F, -Cl, -Br, -OMe, -OCF3, -OH, -NMe2 , 

-OCH2 C02Et, -OCH2C02 H; 

R1
d3 is a member selected from the group consisting of: 

H, -F, -Cl, -Br, -OMe, -OCF3 , -OH, -NMe2, 

-OCH2C02Et, -OCH2C02H, -OCF2H, -OCFH2 , 

-OCF2 CF3 , -OCH2 CH3, 

1\ HN N-
\._/ 

1\ 
S N-
\._/ 

eN-
~OMe ~OH 

.-N~ -NHMe -N~ 

-~H 
-!'Me 

~ OMe 
-N~ 

0 

OMe OH Me 
I -N'--<OH 

OH 

10 

15 

20 

152 

-N(Me)COOEt, -N(Mc)CH200H 

and all pharmaceutically acceptable isomers, salts, hydrates, 
solvates and prodrug derivatives thereof. 

25 
The invention provides compound of formula Ib, as 

described above, having the following structure: 

30 

35 

40 

45 

wherein: 

50 Rla is H or F; 
A-Q is a member selected from the group consisting of: 

55 

NH NH NMe 
H2N)l_ Me2N)l_ M"2N)l_ 

NH NH NMe 

60 V")l_ (/)l_ V")l_ 
NH NMe 

o)l_ ())l_ c~ N Me 65 
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-continued 

R ldl is a membt~r St~lected from the group consisting of: 

H, -F, -Cl, -Br, -OMe, -OCF3 , -OH, -NMe2, 

-OCH2 C02Et, -OCH2C02H 

1\ 
HN N-
\_/ 

1\ 1\ 
S N-

\_/ 
0 N-
\_/ 

eN- eN-
-NHMc 

Me 
I 

-N~ -N'\ 
OH OH 

-N~ -N~ 

OMe 

-0'\ 

0 

NMe2 

-o'\ 

0 

10 

IS. 

154 

-N(Me)COOEt, -N(Me)Cl-12 001-1 
R 1d

3 is a member selected from the group consisting of: 

H, -F, -Cl, -Br, -OMe, -OCF3 , -OH, -NMe2 , 

-OCH2C02Et, -OCH2C02H, -OCF2H, -OCFH2 , 

-OCF2 CF3 , -OCI-12Cl-13 . 

and all pharmaceutically acceptable isomers, salts, 
hydrates, solvates and prodrug derivatives thereof. 
The invention provides compound of formula Ib, as 

20 
described above, having the following structure: 

25 

40 

wherein: 

45 
R10 isHorF; 
R1

d 1 is selected from H, -OMe, -NMe2 , 

so -No -l:J -CNMe 

-N(Me)COOH, -N(Me)COOEl; 

55 R 1d 3 is Cl or Br; 
A-Q is a member selected from the group consisting of: 

60 

65 
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-continued -continued NH 

~ 0~ ~~Me f ~ 0 Its hydrates, 
0 ~ '-.._ /'-..... "hi< ffiorn«•, " ' N N · lly ""P f 

"' NH '""oil ph"m;cou~~,:. rl«i•oti•~ '':":r · fO<mulo lb, " 
NH II " wl'>l~ '". P' rovido. oompo~o <ructu" 

"' ~ Tho io•oohoo p · tho follo~og ' 
· N ·bod obo'O, bo•mg 0 I do;on 

Et-....A 
N 

I 
Me 

M< oblo i.<om"'· "'"·" A-Q'YY~ I HN-q_R; ' ·cally accept · thereof. 
and all pharmt ac:~~ prod rug deridv aott~e;ormula lb, as 

solva es pouo H N 
hydrates, · . provides com . g '""""'" N'Q 
The invention . g the followm Rta o o I "bed above, havm 

R1

a O 0 HN-o-~ Cl 
"' '" 0 o;;-N'Q 

A-Q~ ~=f>;·; '1:, •"' >0 A-Q'Qyl ~R;I ' 0 -o-_# Cl 
~ -o-" ~ N,,a 

wherein: 

''' 0 HN ' j Oo % - H \.~ II 

Rta 0 Jdl 

Rla isH or ' H -OMc, F
. -NMcz, 

R'" '' reloctod from , r\ 

0 NMe 1\-N -N~ -N 

\.__J -N(Mc)COOEt; -N(Me)COOH, 

consisting of: Rld3 is Cl or Br; selected from the group 
A·Q i.< ' mombO< NH r 

r A Me2N ~ Mo,N NH U"' H,N ~ 

N~ o·A v· NH 

V NMc OA 
oA ~~ 

40 A-QYnl ~ 'n ~; -o-Cl 
~ -v-_ ~~;j 

N Rta 
0 

JdJ 45 

A-o~l o 
~ N 

H 
50 

Rta 

55 

A-o~l 0 

~ N 
H 60 

Rta 

65 

wherein: 

!1. 

0 
~YN~ 
~Cl 
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R1
a isH or F; 

R ldl is selected from H, -OMe, -NMe2 , 

-lJ -l:J -CNMe 

-N(Me)COOH, -N(Me)COOEt; 

A-Q is a member selected from the group consisting of: 

NH 

H2N~ 

V"~ 
(/J: 

0~ 

NMe 

Me2N~ 

r:~ 
N 
Me 

NH 

Et'-.N~ 
I 
Me 

and all pharmaceutically acceptable isomers, salts, 
hydrates, solvates and prodrug derivatives thereof. 
The invention provides compound of formula Ib, as 

described above, having the following structure: 

158 
-continued 

10 

Rldl 

A~o'YY~-?-•'" 
,,, 0 }---Q-"· 

wherein: 

15 

R10 isH or F; 
R'd' is selected from H, -OMe, -NMe2 , 

20 

1\ 
-N 0 

\___/ -l:J 1\ 
-N NMe 

~ 
-N(Me)COOH, -N(Me)COOEt; 

25 

R1
d

3 is -Cl or -Br, 
A-Q is a member selected from the group consisting of: 

30 

35 

40 

45 

50 

r:~ 
N 
Me 

NH 

r.t,~ 
N 

I 
Me 

and all pharmaceutically acceptable isomers, salts, 
hydrates, solvates and prodrug derivatives thereof. 

55 
The invention provides a compound of formula Ib, as 

described above, having the following structure: 

60 

65 
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-continued 

wherein: 

R10 is J-1 or F· 
R1

d
1 is select;d from J-1, --OMe, -NMe2 , 

-Nf\ 
\_/ 

1\ 
-N NMe 

\_/ 
- N(Me)COOH, - N(Me)COOEt; and 

R ld3 is --Cl or -Dr, 
A-Q is a member selected from the group consisting of: 

V"_t 

()J: 

0-t 
r:~ 

N 
Me 

and all pharmaceutically acceptable isomers, salts, 
hydrates, solvates and prodrug derivatives thereof. 

10 

15 

20 

25 

30 

35 

40 

45 

160 
The invention provides compound of formula Ib, as 

described above, having the following structure: 

50 wherein: 

R'n is J-1 or F; 
R1

d
1 is selected from J-1, -OMe, -NMe2 , 

55 1\ 1\ 
-N 0 -N NMe 

\_/ ~ 
-N(Me)COOH, -N(Me)COOEt; and 

60 

A-Q is a member selected from the group consisting of: 

65 
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V"--t 

OJ: 

0--t 

161 
-continued 

cN--t v"J: 

c~ 
N 
Me 

o--t 
NH 

Et...._ II 
N~' 
I 

Me 

and all pharmaceutically acceptable isomers, salts, 

5· 

10 

15 

hydrates, solvates and prodrug derivatives thereof. 
20 

The invention provides compound of formula lb, as 
described above, having the following structure: 

wherein: 

A-Q is a member selected from the group consisting of: 

NH 

MeHN~ NH 
N.Jl, v 

0~ 0--t c~ 
N 
Me 

HN--t 
I 
OH 

Me \ H2 
N•-c-
/\ 

Me Me 

C H2 
N-C-

f\ 
H3C-N N-

\_/ 

25 

30 

35 

40 

45 

50 

55 

60 

65 

162 
-continued 

HN HN 

C-6"'d="' e=M-
H2N 

< ) o-•No-< ) 
M•:b- H,:b-

S-S-
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R10 is a member selected from the group consisting of: 
10 

H, -F, -Cl and Br; 

R1
' is a member selected from the group consisting of: 

H, -F, -Cl, -Br, -OMe, -OH, -Me, -CF3 and 15 
-CI·I2NH2; and 

G is a member selected from the group consisting of: 

Cd s 

~ N 

I 

XX> 

Cd 
N 
H 

0:{ 
s 

20 

25 

30 

35 

40 

su 

55 

60 

65 

Y\ /LJN 

164 

wherein each G r;roup is substituted by 0-4 R ld groups 
and each such R a group is independently selected from 
the group consisting of: 
H, -Me, -F, -Cl, -Br, aryl, heteroaryl, -NH2 , 

-NMe 2 , -NHMe, -NHS0 2 Me, -NHCOMe, 
-CH3 , -CF3 , -OH, -OCH3 , -sCH3 , -OCF3 , 

-OCH2 F, -OCHF2 , -OCH 2 CF3 , -OCF2 CF3 , 

-N0 2 , -CN, -C0 2 H, -C0 2 Me, -C0 2 Et, 
-CONH2 , -CONHMe, -CONMe2 , -s02NH2 , 

-s02 CH3 , -s02 NMe2 , -CH2 0H, -CH2 NH2 , 

-CH 2 NHMe, -CH 2 NMe 2 , -OCH 2 C0 2 H, 
-OCH 2C02 Me, -OCH 2 C02 Et, -OCH 2 CONH2 , 

-OCH 2 CONMe 2 , -OCH 2 CONHMe, 
-0CH 2 CH 2 0Me, -0CH 2 CH 2 0Et, 
-OCH 2 CH 2 NH 2 , -OCH 2 CH 2 NHMe, 
-OCH 2 CH 2 NMe 2 , -NHCH 2 CH 2 0Me, 
-SCH 2 CH 2 0Me, -S0 2 CH 2 CH 2 0Me, 
-OCH 2 CH 2 S0 2 Me, -NHCI-I 2 CH 2 Nl·IMe, 
-NHCH 2 CH 2 NMe 2 , -N(CH 2 CH 2 0H) 2 , 

-N(CH 2 CH 2 0Me) 2 , -NHCH 2 C0 2 H, 
-NHCH 2 C0 2 Et, -NHCH 2 C0 2 Et, 
-NHCI·l 2 CONH 2 , -NHCI·I 2 CONMe 2 , 

-NHCH2CONHMe, -N(CH3)CH2C02H, -N(CH3) 

CH 2 C0 2 Et, -(NMe)CH2COOH, -N(Me) 
CH2CONH2, -N(Me)CH2CH2NMe2, -N(Me) 
CH2CH20Me, -NHCH2CH20Me, 
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1\ 
-N 0 

\._/ 
1\ 1\ 

-N NH -N NMc 

\_/ \_/ 

1\ 
-N NCOMe 

\_/ 

1\ 
-N NS02Me 

\_/ 

('v-oH 
-\ __ / 

){) 
N 
Me 

NH 

~NHMe 

,NH NH 

'-..~)lNHMe '-..~)lNMe2 

'-..N~) 
H Me 

}{) 
Me 

10 

15 

20 

25 

30 

35 

40 

45 

so 

55 

60 

65 

166 
-continut:d 

0 
0 

~.1 ~"] 
~NMe ~NH 

0 0 

~~~ ~~~ 
OMe S02Me 

0 0 

~~~ ~~~ 
NHMe NMe2 

0 0 

~~:~ ~~:~ 
OMe S02Me 

0 0 

~~:~ ~~:~ 
NHMe NMe2 

-0CH2CH2-No 

Me 
I 

-0CH2CH2-N 
\ 
Me 
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-continued 
N 

-ocH,CHz-~-< J 
N 
Me 
NI-l 

-OCH2CH2-~---< 
NHMe 

NI-l 

-OCH2CH2-~---< 
NHz 

N-CN 

-OCH2CH2-~---< 
NHz 
N-N02 

-OCHzCHz-~---< 
NH2 

Me_}m 
-OCH2CH2-N \ 

NH2 

NH 

-OCH2CHz-~---< 
NMe2 

Me_/;-cN 

-OCH2CH2- N \ 

NMe2 
Me N-CN 

/N~N_// 
M~ 

NMe2 

N 

-NHCH2CH2-~-< J 
N 
H 

Me N 

-NHCI-)zCI-12-k---< J 
N 
Me 

Me N 

-NI-ICI-I2CH2-~-< J 
N 
H 

__/() 
s -o 

and all pharmaceutically acceptable isomers, salts, 
hydrates, solvates and prodrug derivatives thereof. 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

168 
The invention provides compound of formula lb, as 

described above, having the following structure: 

A-Q'Qy 
~ N \_ 

-~I H~Rid 

R'' o o -o-s 
HN ~ ~ R

1
'
2 

N A-Q'Qy ~I H=?:Rid 
~ N 

R1" 0 S 

0 HN-o-···, 
Riel 

wherein: 

A-Q is a member selected from the group of: 

NH 

MeHN~ 

\7~ 
0~0~ 

Me 
\ Hz 
N•-c-
j\ 

Me Me 
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R1
a is a member selected from the group of: 
H, -F, -CI, -Br; 

R1
d is a member selected from the group of: 
H, -F, -CJ, -Br, -OMe; 

R1
eJ is a member selected from the group of: 
H, -F, -CI, -Br, -NH2 , -CH2 NH2 , -OMe, -OH, 

-CN, -S02Me, -S02NI-12 ; and 

10 

15 

20 

25 

170 
R 1c

2 is a member selected from the group of: 

H, -F, -CJ, -Br, -NH2 , 

and all pharmaceutically acceptable isomers. salts, 
hydrates, solvates and prodrug derivatives thereof. 
The invention provides compound of formula Ib, as 

described above, having the following structure: 

,?' I ·-a·" A-Q~ 

~" 0 ".~ '/ 0 HN-o-, Cl 
N 

A-OY.Y~=YR" 
O HN-o-Cl 

wherein: 

30 A-Q is a member selected from the group of: 

35 

40 

45 

50 

55 

60 

65 

Me 
\ Hz 
N+-c-
j\ 

Me Me 

NH 

McHN~ 

(~ 
Me 
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10 

15 

25 

30 

wherein: 

35 
A-Q is a member selected from the group of: 

R 10 is a member selected from the group of: 
H, -F, -Cl and Br; and 

R 1
d is a member selected from the group of: 
H, -F, -Cl, -Br, -OMe, 
and all pharmaceutically acceptable isomers, salts, 
hydrates, solvates and prodrug derivatives thereof. 
'lbe invention provides compound of formula lb, as 

descrihed above, having the following structure: 

40 

45 

50 

55 

60 

65 

Me 
\ Hz 
N+-c-

/\ 
Me Me 

NH 

MeHN~ 

C Hz 
N-C-

1\ 
H3C-N N-

\_j 
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174 
R la is a member selected from the group of: 

H, -F, -Cl and Br; and 

R le is a member selected from the group of: 

H, -F, -Cl, -Br, -NH2 , -CH2NH2 , -OMe, -OH, 
-CN, ---S02Me, ---S02NH2 . 

and all pharmaceutically acceptable isomers, salts, 
hydrates, solvates and prodrug derivatives thereof. 

The invention provides compound of formula lb, as 
described above, having the following structure: 



175 
-continued 

o -:::r I 
HN/ ~ 

R''(l ~' .l..-.-•" 
~N N~~1l) H N "<:::::::, 

I# 
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-continued 
NI-l 

15 

20 

25 
wherein: 

R is a member selected from the group of: 

-S02NH2 , -S02 Me, -CH2 NMe2 ; 

30 R1
a is a member selected from the group of: 

35 

H, -F, -CI, -Br; 
R ld is a member selected from the group of: 

H, -F, -CI, -Br, -CN, CF3 , -CH3 , -S02NH2 , 

-S02 Me; and 
R'" is a member selected from the group of: 

-CI,-Br, 
and all pharmaceutically acceptable isomers, salts, 
hydrates, solvates and prodrug derivatives thereof. 

40 The invention provides compound of formula lb, as 

45 

50 

55 

60 

65 

· dcs~.:riued above, having the following structure: 

wherein: 

A-Q taken together are a member selected from the group 
consisting of: 
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eN 

_)\.--N-CHz-
0 I 

Me 

c~ 
S N-CHz-

1 
Me 

ell HNJ: 
N~N-CHz- I ~N-CHz- and 

Me 1 1........./ 
Me 

and aU pharmaceutically acceptable isomers, salts, 
hydrates, solvates and prodrug derivatives thereof. 
The invention provides compound of formula lb, as 

described above, having the following structure: 

HN-G 

A-Q 1-x 
0 

Rl' 

. 0}--G 
A-Q-Q-NH l-x 

Rl' 

wherein: 

A-Q is a member selected from the group consisting of: 

NH 

HzN~ 
NH 

MeHN~ 
NH 

MezN~ 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

NMe 

MezN~ 

178 
-continued 

V"J:_ ()J:_ 

OJ: OJ: r:~ 
N 
Me 

HNJ: 
\ C Hz 

N-C-

Me 
\ Hz 
N-C 

M/ 
OH 

Me 
\ Hz 1\ 

H3C-N N-
\_/ 

N+-c-
j\ 

Me Me 

HN>--NQ-HN 

0-' 
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-continued 

10 

15 

20 

o-•< ~ 
25 

MezN 

30 

R }a is a member selected from the group consisting of: 

H, -F, -CJ and Br; 

G is a member selected from the group consisting of: 
35 

180 
-continued 

X> :0 )j 
H 

L9 X> X> 
/ N 

):> --y --b 
~ s 

_}) 

Jo x:> X> 
)) J:J ~ 
/\4)=JX> 
=0 Jo J:J~, 
J:JN-M< J:JNCOM< 



US 6,835,739 B2 
181 

-continued 

wherein each G group is substituted by 0-4 R ld groups 1o 
and each such R ld group is independently selected from 
the group consisting of: 

H, -Me, -F, -Cl, -Br, aryl, heteroaryl, -NH2 , 

-NMe2, -NI-IMe, -NI-IS02Me, -NI-ICOMe, 
15 

-CH3 , -CF3 , -OH, -OCH3, -SCH3 , -OCF3 , 

-OCH2 F, -OCHF2 , -OCH 2 CF3 , -OCF2CF3 , 

-N0 2 , -CN, -C0 2 H, -C0 2 Me, -C0 2 Et, 
-CONH2 , -CONHMe, -CONMe2 , -S02 NH2 , 

-S02 CI-l3 , -S02 NMe2 , -CI-1 2 01-l, -CI-1 2NI-l2 , zo 
-CI-I 2 NHMe, -CI-I 2 NMe 2 , -OCI-I 2 C0 2 I-l, 
-OCH 2COzMe, -OCHzCOzEt, -OCI-lzCONH2 , 

-OCH 2 CONMe 2 , -OCI-l 2 CONI-IMe, 
-OCI-I 2 CI-I 2 0Me, -OCH 2 CI-I 2 0Et, 

25 
-OCH 2 CH 2 NH 2 , -OCH 2 CH 2 NHMc, 
-OCI-I 2 CH 2 NMe 2 , -NI-ICI-l 2 CH 2 0Me, 
-SCI-I 2 CH 2 0Me, -S0 2 CI-l 2 CH 2 0Me, 
-OCI-I 2 CH 2 S0 2 Me, -NHCI-l 2 CH 2 NI-IMe, 
-NI-ICI-I 2 CH 2 NMe 2 , -N(CI-I 2 CH 2 0I-l) 2 , 30 

-N(CI-I 2 CH 2 0Me) 2 , -NI-ICI-I 2 C0 2 I-l, 
-NI-ICI-I 2 C0 2 Et, -NHCH 2 C0 2 Et, 
-NI-l Cl-1 2 CO NI-1 2 , -NI-ICI-1 2 CO NMe 2 , 

-NHCH2 CONHMe, -N(CH3)CH2 C02H, -N(CH3) 
35 

CI-l 2 C0 2 Et, -(NMe)CI-I2COOH, -N(Me) 
CI-I2CONH2, -N(Me)CI-I2CH2NMe2, -N(Me) 
CH2CI-I20Me, -NHCH2CI-I20Me, 

NH 

ANHMe 

1\ 
-N 0 

\_) 
1\ 

-N NMe 

\__/ 

40 

45 

50 

55 

60 

65 

182 
-continued 

):() ):0 
NH 

,N)lNHMe 
H 

)_/ 

Jl~:] 
NHMe 

-OCH2CH2-NCJ 

Me 

)_/ 

Jl~:] 
NMc2 

Me 
I 

-OCHzCH2-N 
\ 
Me 

Me 



US 6,835,739 B2 
183 

NH 

-OCH,cH,-~~ 

NH 

-=,cH,-~)) 

N 

-OCHzCHz-~--< J 
N 
Me 

NH NH 

-OCHzCHz-~-< -OCilzCHz- 0~-< 
NHMe NH2 

N-CN 

-OCH2CH2- ~-< 
rlll2 

N-NOz 

-OCHzCHz-~-< 
NHz 

-OCH2CH2-f:Je -(H 

NH2 

-OCH2CHz- f:J• -(-CN 

NMcz 

Me N-CN 

/N~N_// 
M~ 

NMez 
N 

-NHCHzCHz-~-< J 
N 
H 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

184 
-continued 

Me N 

-NHCHzCHz-~-{ J 
N 
Me 

Me N 

-NHCHzCHz-~-{ J 
N 

-0 s 
H 

-o 

J is a member selected from the group consisting of: 

-CONH-, -NHCO-, -0-, -NH-, -NMe-, 
-CONMe-, -NMeCO-; and 

X is a member selected from the group consisting of: 

-q_NH, ~NH, 
HN HN 

~N~ ~~' 
HN HN 

=q_NH, 
HN 

"=h _:n 
)-""' ) 

HN H2N 
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-continued 

-q_~OH -q_NHOMo 
HN HN 

-q_~NH, ~~' 
HN HN 

---~~ 
"==<_ __ ) 

N 
H 

-Cb 
~ 
~ 

Br 

-co-.,~ 
Cl 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

186 
-continued 

--rh~ \JCI \=\ 
OMe 

-co-OMo, 
and all pharmaceutically acceptable isomers, salts, 

hydrates, solvates and prodrug derivatives thereof. 
The invention provides compound of formula Ib, as 

described above, having the following structure: 

HN*R~ ;•• R'" 
A-Q 

R" 0 Ar·:'" 
HNyV 

NH2 
R ldl R'"2 

A-Q-q-}*''" 
R'' ~R'' 

HNyV 
NH2 

wherein: 

A-Q is a member selected from the group of: 

NH 

MeHN~ 

c~ 
N 
Me 
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HN~ 
\ 

OH 

Me 
\ H2 
N'-C-
/\ 

Me Me 

HN>-No-HN 

6' 0:'0:' 
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10 

15 

20 

25 R la is a member selected from the group of: 

30 

35 

40 

H, -F, -Cl, -Br; 

R1
d

1
, R1

d
2

, R1
d

3 and R1
d

4 is independently a member 

selected from the group of: 

H, -F, -Cl, -Br, -N02 , -NH2, -NHMe, -NMe2 , 

-Nl-!Ac, -NHS0 2 Me, -S0 2 Me, -CU 2 H, 
-C02 Me, -OH, -OMe, -N(Me)C02H, -N(Me) 
C02Et and 

1\ 
-N N-CH3 

\__j -i:J 
1\ 1\ 

-N NH 
\__j 

-N O·and 
\__/' 

45 1 R • is a member selected from the group of: 

50 

55 

60 

65 

H,-OH, 

and all pharmaceutically acceptable isorners,salts, 
hydratt:s, solvatt:s and prodrug dt:rivativt:s tht:reof. 

The invention provides compound of formula lb, as 

described above, having the following structure: 

R'd2 

R 

~-9-··" 
R" 0 )yR" 
HNy0 

NH2 
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R ~R'" 
~)J 

R" ~R" 
HNy0 

NH2 

R is a member selected from the group of: 
-S02Mc, -S02 NH2 , -CH2 NH2 , -CH2 N(CH3) 2 ; 

R10 is a member selected from the group of: 
H,-F; 

R ld2 and R ld3 is independently a member selected from the 
group of: 

5. 

10 

15 

20 

190 
R la is a member selected from the group of: 

H,-F; 
Rld2 and R1

d
3 is independently a member selected from the 

group of: 
H, -F, --Cl, -Br, -N02 , -NH2, -NHMe, -NMe2 , 

-NHAc, -NHS0 2 Me, -S0 2 Me, -C02 H, 
--C02 Me, -OH, -OMe; and 

R le is a member selected from the group of: 
H,-OH, 
and all pharmaceutically acceptable isomers, salts, 
hydrates, solvates and prodrug derivatives thereof. 
The invention provides compound of formula Ib, as 

described above, having the following structure: 

R 
H 
N 

Rtdt Rtd2 

0 HN R1
' 

H, ~F, --Cl, -Br, -N02 , -NH2 , -NHMe, -NMe2 , 

-NHAc, -NHS0 2 Me, -S02 Me, -C02 H, 
25 

--C02 Me, -OH, -OMe; and 
R1

e is a member selected from the group of: 
H,-OH, 
and all pharmaceutically acceptable isomers, salts, 
hydrates, solvates and prodrug derivatives thereof. 
The invention provides compound of formula lb, as 

described above, having the fnllowing structure: 

wherein: 

R is a member selected from the group of: 
-S02Me, -S02 NI·I2 , -CI·I2NI·I2 , -CI·I2 N(CH3h; 

30 R 
S Rtdt 

~ 
Rtd2 

0 ' 

35 R'' HN 

I 
40 

45 
R is a member selected from the group of: 

-S02 Me, -S01 NH, --CH7NH~, -CH;~N(CH3)1!; 
R 1a is a member selected from the group of: 

H,-F; 
R ldl and R1d

2 is independently a member selected from the 

50 group of: 
H, -F, -Cl, -Br, -OMe; and 

R 1 ' is a member selected from the group of: 
H,-OH, 
and all pharmaceutically acceptable isomers, salts, 

55 hydrates, solvates and prodrug derivatives thereof. 
The following preferred embodiments of the present 

invention illustrate compounds wherein the central aromatic 
ring structure is divalent phenylene, however divalent 6 
membered heteroaromatic rings having from 1 to 3 nitrogen 

60 atoms may be substituted for the bivalent phenylene struc
ture. Further the terminal aromatic ring substituted which is 
substituted by a R1

" group as illustrated below in the 
preferred embodiments is either a phenyl or a 2-pyridyl 
group, however other 6 membered heteroaromatic rings 

65 having from 1 to 3 nitrogen atoms can be substituted for 
either the phenyl or 2-pyridyl. Moreover, 2 to 3 additional 
R1

e groups other than hydrogen may each be independently 
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substituted for a hydrogen atom attached to a ring carbon on 
the terminal rings illustrated or substituted for the illustrated 
terminal ring structure. 

A preferred embodiment of the invention provides a 
compound of formula VIII: 

(Vlll) 

wherein: 

RIa is a member selected from the group of H, -F, -Cl and 
Br; 

R1
d2 and R1d

4 are each H or F; 

R1
d

1 and R1d 3 are each independently a member selected 
from the group of H, -Ci, -F, -Rr, ---OH, -OMe, 
-OCF3 , OCHF 2 , OCH 2 F, -NH 2 , -NMe 2 , 

-OCH2 C00Et, -OCH2COOH, -N(Me)CH2 COOH, 

10 

15 

20 

25 

30 

-N(Me)COOEt, and, 35 

1\ 40 

HN N-

~ 
OMe 

eN- eN-
r 45 

-N 

~ 
OMe 

OH r 50 
Me 

I 
-N -NH -N 

~ ~ ~ 
OH OH OH 55 

Me 
I 

-N OH -NMe 

"----\_OH 
~ 

OMe 60 

-NMe -NMe 

'\ '\ 
NMe2 0 65 

192 
-continued 

-~ 

0 

- N(Me)COOEt, - N(Me)CH200H. ; 

R 1' is a member selected from the group of-F, -Cl, -Br, 
-OH, -Me and -OMe, 

A-Q is a member selected from the grmtp consisting of: 

NH NH NMc 

H2N~ )I Me2N~ Me2N 
Nil t\'H NMe 

VN~ (/~ VN~ 
NH 

NMe 

0~ ()~ r:~ 
N 
Me 

NH NH 

0~ Et-.._~ 
N 

I 
Me 

NMe NMe 

0~ 0~ 
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H=D_{ BOOCD_{ ; 

H3C....._N~ 

~--/- 0-' 
0:'' 
,-6-"' 
-o-•{ ) 

o-•< ~ 
MezN 

and all pharmaceutically acceptable isomers, salts, 
hydrates, solvates and prodrug derivatives thereof. 

Another prefer red embodiment provides a compound of 
formula VIII having the following structure: 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

194 

wherein: 
R 10 is a member selected from the group of H, or -F; 
R ldl is each independently a member selected from the 

group of H, ---Cl, -OMe, -NMe2 , -OCH2C00Et, 
-OCH2 COOH, -N(Me)CH2 COOH, -N(Me)COOEt, 

1\ 1\ 
-NMe2 H3C-N N- 0 N-

\_j \_j 
OMe 

eN- eN-
~ 

-N 

~ 
OMe 

-NMe -NMe 

~ ~ 
OMe NMez 

-NMe -NMe 

~ ~ 
0 0 

-NMe -NMe 

~ ~ N) 
\_0 

l) 
\_SOz 

-o~ 
-o -o 

~ ~ 
OMe S02Me NMez 
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R1
d3 are independently a member selected from the group of 
H, -Cl, -Br, -F, and --OMe; 

R1
e is a member selected from the group of -Cl, and -Br; 

A-Q is a member selected fro~ the group consisting of: 

r:~ 
N 
Me 

NH 

Et...,_~ 
N 

I 
Me 

20 

and all pharmace;:utically acceptable isome;:rs, salts, 35 
hydrates, solvates and prodrug derivatives thereof. 

Another preferred embodiment according to the present 
invention provides an individual compound, which is a 
member selected from the following structures: 

NH 
40 

45 

50 

55 

60 

65 

0 

0 

NH 

0 

196 
-continut:d 

NH 

NH 



0 

NH 

Me:zN 

0 

0 

197 
-continued 

NH 

F 

F 

NH 

p 
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-c.:onlinued 
NH 

10 

15 

¢& 20 ~ 

:: CJ 

25 """()_ 
N ,# Cl 

NH 

30 

0 
35 

40 

Nil 

45 0 
so 

NH 

55 

Me2N 

60 p 

65 
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-continued -continued 
NH 

0 H 

Q:l F 0 
0 Cl 

10 

"""()_ 
N # 

Cl 

15 NH 

0 0 
20 

F 

25 

NH 

0 
30 Me2N 

H H :;u :;u ~ 

F g Cl 
F g Rld3 35 HNn ""'Cl N # 

40 
N # Cl 

Cl 

Me2N 

H H 

~ 
45 c;u 0 F 0 

0 Cl 0 Rld3 

""'Cl 50 ""'Cl N # N # Cl Cl 

NH 

55 

H 0 H :;u QCt g Cl 

60 F g Rld3 

"""()_ 65 ""'Cl 
N # N # Cl 

Cl 
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NH 

0 

0 

wht:rt:in 

201 
-continut:d 

NH 

[l 

NH 

/~~ 
g~Rld3 

HN~ 

~~ 
Cl 

I-I 

~,,. 
HN~ 

~~ 
Cl 

R1
d3 is a member selected from the group consisting of: 
H, -F, -Cl, -Br, -OMe, -OCF3 , -OCF2H, and 

-OCF2H; 

10 

15 

20 

25 

202 
and all pharmaceutically acceptable isomers, salts, 
hydrates, solvates and prodrug derivatives thereof. 
A still further embodiment of the present invention pro

vides a compound according to the formula IX, as follow: 

(IX') 

whtm:in: 

R 10 is a member selected from the group of H, -F, -Cl and 
Br, 

R ldZ and R 1d
4 are each H or F; 

30 R Idl and R 1d 3 are each independently a member selected 
from the group of H, -Cl, -F, -Br, --OH, -OMe, 
-OCF 3 , OCHF 2 , OCH 2 F, -NH 2 , -NMe 2 , 

35 

40 

45 

50 

55 

60 

65 

-OCH2C00Et, -OCH2COOH, -N(Me)CH2 COOH, 
-N(Me)COOEt, 

1\ 
HN N-
\_J 

CN-
~OMe 

-N~ 

OMe 

-NH 

~ 
OH 

-NMe 

~ 
OMe 

-NMe 

~ 

Me 
I 

-N~ 

OH 

-~ 
NMe2 

-NMe 

Me 
I 

-N"-<OH 

OH 

~ 
0 0 
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-continut:d 

-o~ 

0 

- N(Me)COOEt, 

-o~ 

0 

- N(Mc)CH2COOH. 

R 1 ' is a member selected from the group of-F, -Cl, -Br, 
-OH, -Me and -OMe; 

A-Q is a member sdt:ctt:d from the group consisting of: 

NH 

Et......_~ 
N 

I 
Me 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

204 
-continued 

HOONJ: 

SOzMe 

'~ 

E<OOCDJ: 

0-' 
0:" 
,-e;_H, 

and all pharmaceutically acceptable isomers, salts, 

hydrates, solvates and prodrug derivatives thereof. 

65 A particularly preferred embodiment of the present inven-
tion provides such compounds having the following for
mula: 
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wherein: 

R ]a is a member selected from the group of H, or -F 

R ldl is each independently a member selected from the 

group of H, -Cl, -OMe, -NMe2 , -OCH2 C00Et, 
-OCH2COOH, -N(Me)CH2 COOH, -N(Me)COOEt, 
and, 

-N~ 

OMe 

-N~ 

0 

-0~ 

0 

1\ 
0 N-

\_J 

-o~ 

0 

10 

206 

R 1d
3 are independently a member selected from the group of 

H, -Cl, -Br, -F, and -OMe, 

15 R1
c is a member selected from the group of -Cl, and -Br, 

A-Q is a member selected from the group consisting of: 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

r:~ 
N 
Me 

NH 

Et'-~ 
N 

I 
Me 

and all pharmaceutically acceptable isomers, salts, 
hydrates, solvates and prodrug derivatives thereof. 

A still further e::mbodiment of the present invention pro
vides an individual compound which is a member selected 
from the following structures: 
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-continued -continued 
NH 

0 OMe 

QQ F 0 

~ 

0 Cl 
10 HN'Q 

Cl 

NH 15 NH 

0 0 
20 

F 

25 

NH NH 

0 
30 MezN 

F F 
35 

40 
NH 

(J 
Me2N OMe N 

¢& QQ 
Me 

45 ' 

0 

~ 

F 0 
0 Cl 0 Cl HN'Q 50 HN'Q I# 

Cl # Cl 

55 

OMe 0 ¢& ¢Q ~ 

0 

' 

60 F 0 
0 Cl 0 Cl 

HN'Q 
65 

HN'Q 
Cl Cl 
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NH 

» ~ g Cl 

""'Q 
# Cl 

¢& ~ 

g Cl 

""'Q 
# Cl 

:>5 ~ 

0 
0 Cl 

HN'Q 
# Cl 

¢& ~ 

g Cl 

""'Q 
# Cl 
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-continued 

p 

NH 

p 

H 

~ F 0 
0 Cl 

""'Q 
# Cl 

H 

~ :; Cl 

HN'Q 
# Cl 
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213 
-continued 

NH 

R1
d3 is a member selected from the group consisting of: 

H, -F, -Cl, -Br, -OMe, -OCF3, -OCF2H, and 
-OCF2H, 

and all pharmaceutically acceptable isomers, salts, 

214 

10 

15 

20 

hydrates, solvates and prodrug derivatives thereof. 25 
Another preferred embodiment of the present invention 

wherein each of R0
, R0, Rc, Rd and R" is independently a 

member selected from the group consisting of CeCa alkyl, 
C2-C8 alkenyl, C,-C8 acyl and C,-CR acyl C1-C8 alkyl 
ester, and the Ra and Rb groups together with the nitrogen 
atom to which they are both attached may be cyclized to 
form a ~-Ca heterocylic ring having from 1 to 4 additional 
hetero ring atoms selected from 0, N and S, and all 
pharmaceutically acceptable isomers, salts, hydrates, sol-
vRtr.s and prodrug derivatives thereof. 

provides compounds according to the invention as illustrated 
herein, wherein the A-Q- substituent is an 
amidinosubstituent, the amine portion of which is a cyclized 
amine heterocyclic ring, preferably a saturated cyclized 30 
amin~:: heterocyclic ring, and the cyclized amine ring is 
substituted by 1-3 members. Examples of such A-Q sub
stituents include but are not limited to: Another preferred embodiment is an embodiment wherein 

the amidino groups illustrated above as substituents for the 
cyclized amine heterocyclic ring are instead form an acyclic 

35 amidino A-Q group and and all pharmaceutically acceptable 
isomers, salts, hydrates, solvates and prodrug derivatives 
thereof. 

0 

R•, ~ / I (CH2)J .• 

R' 

Rb IT N~ 
'N~(CH·'/ \ I 2./I·R R< 

R' 

Such compounds are formed by reacting the appropriate 
acyclic amine or eycliczed amine with an amidino group or 

40 with a thioimino group wherein the remainder of the struc
tures D-E-G-J-X are defined as in formula I or as in 
a preferred D-E-G-J-X structure illustrated in a pre
ferred embodiment herein. Other ways to produce such 
compound structures will be apparent to an ordinary pra-

45 ticitioner in this field upon consideration of the description 
hP.rP.in and the illu£tratlld pref0rrod ombodimcntg. 

This invention also encompasses all pharmaceutically 
acceptable isomers. saiL-;, hydrates, solvates, and prodrug 
derivatives of the preferred compounds. In addition, the 

so preferred compounds can exist in various isomeric and 
tautomeric forms, and all such forms are meant to be 
included in the invention, along with pharmaceutically 
acceptable salts, hydrates, solvates, and prodrug derivatives 
of such isomers and tautomers. 

55 The compounds of this invention may be isolated as the 
free acid or base or converted to salts of various inorganic 
and organic acids and bases. Such salts are within the scope 
of this invention. Non-toxic and physiologically compatible 
salts are particularly useful although other less desirable 

60 salts may have use in the processes of isolation and purifi
cation. 

A number of methods are useful for the preparation of the 
salts described above and are known to those skilled in the 
art. For example, the free acid or free base form of a 

65 compound of one of the formulas above can be reacted with 
one or more molar equivalents of the desired acid or base in 
a solvent or solvent mixture in which the salt is insoluble, or 
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in a solvent like water after which the solvent is removed by 
evaporation, distillation or freeze drying. Alternatively, the 
free acid or base form of the product may be passed over an 
ion exchange resin to form the desired salt or one salt form 
of the product may be converted to another using the same 5· 

general process. 
Prodrug Derivatives of Compounds 

This invention also encompasses prodrug derivatives of 
the compounds contained herein. The term "prodrug" refers 
to a pharmacologically inactive derivative of a parent drug 10 

mokcule that requires biotransformation, either spontane
ous or enzymatic, within the organism to release the active 
drug. Prodrugs are variations or derivatives of the corn
pounds of this invention which have groups cleavable under 
metabolic conditions. Prodrugs become the wmpounds of 15 

the invention which are pharmaceutically active in vivo, 
when they undergo solvolysis under physiological condi
tions or undergo enzymatic degradation. Prodrug corn
pounds of this invention may be called single, double, triple 
etc., depending on the number of biotransformation steps 20 

required to release the active drug within the organism, and 
indicating the number of functionalities present in a 
precursor-type form. Prodrug forms often offer advantages 
of solubility, tissue compatibility, or delayed release in the 
mammalian organism (see, llundgard, Design of Prodrugs, 25 

pp. 7-9, 21-24, Elsevier, Amsterdam 1985 and Silverman, 
The Organic Chemistry of Drug Design and Drug Action, 
pp. 352-401, Academic Press, San Diego, Calif., 1992). 
Prodrugs commonly known in the art include acid deriva
tives well known to practitioners of the art, such as, for 30 

example, esters prepared by reaction of the parent acids with 
a suitable alcohol, or amides prepared by reaction of the 
parent acid compound with an amine, or basic groups 
reacted to form an acylated base derivative. Moreover, the 
prod rug derivatives of this invention may be combined with 35 

other features herein taught to enhance bioavailability. 
As mentioned above, the compounds of this invention 

find utility as therapeutic agents for disease slates in mam
mals which have disorders of coagulation such as in the 
treatment or prevention of unstable angina, refractory 40 

angina, myocardial infarction, transient ischemic attacks, 
thrombotic stroke, embolic stroke, disseminated intravascu-
lar coagulation including the treatment of septic shock, deep 
venous thrombosis in the prevention of pulmonary embo
lism or the treatment of reocclusion or restenosis of reper- 45 

fused coronary arteries. Further, these compounds are useful 
for the treatment or prophylaxis of those diseases which 
involve. the production and/or action of factor 
Xa/prothrombinase complex. This includes a number of 
thrombotic and prothrornbotic states in which the coagula- 50 

tion cascade is activated which include but are not limited to, 
deep venous thrombosis, pulmonary embolism, myocardial 
infarction, stroke, thromboembolic complications of surgery 
and peripheral arterial occlusion. 

Accordingly, a method for preventing or treating a con- 55 

dition in a mammal characterized by undesired thrombosis 
comprises administering lo the mammal a therapeutically 
effective amount of a compound of this invention. In addi
tion to the disease states noted above, other diseases treat
able or preventable by the administration of compounds of 60 

this invention include, without limitation, occlusive coro
nary thrombus formation resulting from either thrombolytic 
therapy or percutaneous transluminal coronary angioplasty, 
thrombus formation in the venous vasculature, disseminated 
intravascular coagulopathy, a condition wherein there is 65 

rapid consumption of coagulation factors and systemic 
coagulation which results in the formation of life-

216 
threatening thrombi occurring throughout the microvascu
lature leading to widespread organ failure, hemorrhagic 
stroke, renal dialysis, blood oxygenation, and cardiac cath
eterization. 

The compounds of the invention also find utility in a 
method for inhibiting the coagulation biological samples, 
which comprises the administration of a compound of the 
invention. 

The compounds of the present invention may also be used 
in combination with other therapeutic or diagnostic agents. 
In certain preferred embodiments, the compounds of this 
invention may be coadrninistered along with other com
pounds typically prescribed for these conditions according 
to generally accepted medical practice such as anticoagulant 
agents, thrombolytic agents, or other Antithrombotic, 
including platelet aggregation inhibitors, tissue plasminogen 
activators, urokinase, prourokinase, streptokinase, heparin, 
aspirin, or warfarin. The compounds of the present invention 
may act in a synergistic fashion to prevent reocclusion 
following a successful thrombolytic therapy and/or reduce 
the time to reperfusion. These compounds may also allow 
for reduced doses of the thrombolytic agents to be used and 
therefore minimize potential hemorrhagic side effects. The 
compounds of this invention can be utilized in vivo, ordi
narily in mammals such as primates, (e.g. humans), sheep, 
horses, cattle, pigs, dogs, cats, rats and mice, or in vitro. 

The biological properties of the compounds of the present 
invention can be readily characterized by methods that are 
well known in the art, for example by the in vitro protease 
activity assays and in vivo studies to evaluate antithrombotic 
efficacy, and effects on hemostasis and hematological 
parameters, such as are illustrated in the examples. 

Diagnostic applications of the compounds of this inven
tion will typically utilize formulations in the form of solu
tions or suspensions. In the management of thrombotic 
disorders the compounds of this invention may be utilized in 
compositions such as tablets, capsules or elixirs for oral 
administration, suppositories, sterile solutions or suspen
sions or injectable administration, and the like, or incorpo
rated into shaped articles. Subjects in need of treatment 
(typically mammalian) using the compounds of this inven
tion can be administered dosages that will provide optimal 
efficacy. The dose and method of administration will vary 
from subject to subject and be dependent upon such factors 
as the type of mammal being treated, its sex, weight, diet, 
concurrent medication, overall clinical condition, the par
ticular compounds employed, the specific use for which 
these compounds are employed, and other factors which 
those skilled in the medical arts will recognize. 

Formulations of the compounds of this invention are 
prepared for storage or administration by mixing the com
pound having a desired degree of purity with physiologically 
acceptable carriers, excipients, stabilizers etc., and may be 
provided in sustained release or timed release formulations. 
Acceptable carriers or diluents for therapeutic use are well 
known in the pharmaceutical field, and are described, for 
example, in Remington's Pharmaceutical Sciem.:t:s, Mack 
Publishing Co., (A. R. Gennaro edit. 1985). Such materials 
are nontoxic to the recipients at the dosages and concentra
tions employed, and include buffers such as phosphate, 
citrate, acetate and other organic acid salts, antioxidants 
such as ascorbic acid, low molecular weight (less than about 
ten residues) pep tides such as poly arginine, proteins, such as 
serum albumin, gelatin, or immunoglobulins, hydrophilic 
polymers such as polyvinylpyrrolidinone, amino acids such 
as glycine, glutamic acid, aspartic acid, or arginine, 
monosaccharides, disaccharides, and other carbohydrates 



US 6,835,739 B2 
217 

including cellulose or its derivatives, glucose, mannose or 
dextrins, chelating agents such as EDTA, sugar alcohols 
such as mannitol or sorbitol, counterions such as sodium 
and/or nonionic surfactants such as 1\veen, Pluronics or 
polyethyleneglycol. 

Dosage formulations of the compounds of this invention 
to be used for therapeutic administration must be sterile. 
Sterility is readily accomplished by filtration through sterile 
membranes such as 0.2 micron membranes, or by other 
conventional methods. Formulations typically will be stored 10 

in Iyophilize::d form or as an aqueous solution. The pH of the 
preparations of this invention typically will be 3-11, more 
preferably 5-9 and most preferably 7-8. It will be under
stood that use of certain of the foregoing excipients, carriers, 
or stabilizers will result in the formation of cyclic polypep- 15 

tide salts. While the preferred route of administration is by 
injection, other methods of administration are also antici
pated such as orally, intravenously (bolus and/or infusion), 
subcutaneously, intramuscularly, colonically, rectally, 
nasally, transdermally or intraperitoneally, employing a vari- 20 

ety of dosage forms such as suppositories, implanted pellets 
or small cylinders, aerosols, oral dosage formulations and 
topical formulations such as ointments, drops and dermal 
patches. The compounds of this invention are desirably 
incorporated into shaped articles such as implants which 25 

may employ inert materials such as biodegradable polymers 
or synthetic silicones, for example, Silastic, silicone rubber 
or other polymers commercially available. 

The compounds of the invention may also be adminis
tered in the form of liposome delivery systems, such as small 30 

unilamellar vesicles, large unilamellar vesicles and multila
mellar vesicles. Liposoilles cau be formed from a variety of 
lipids, such as cholesterol, stearylamine or phosphatidylcho
lines. 

The compounds of this invention may also be delivered 35 

by the use of antibodies, antibody fragments, growth factors, 
hormones, or other targeting moieties, to which the com
pound molecules are coupled. The compounds of this inven
tion may also be coupled with suitable polymers as tar
gelable drug carriers. Such polymers can include 40 

polyvinylpyrrolidinone, pyran copolymer, polyhydroxy
propyl-methacryla mide-phenol, polyh ydroxyethy 1-

. aspartamide-phenol, or polyethyleneoxide-polylysine sub
stituted with palmitoyl residues. Furthermore, compounds of 
the invention may be coupled to a class of biodegradable 45 

polymers useful in achieving controlled release of a drug, for 
example polylactic acid, polyglycolic acid, copolymers of 
polylactic and polyglycolic acid, polyepsilon caprolactone, 
polyhydroxy butyric acid, polyorthoesters, polyacetals, 
polydihydropyrans, polycyanoacrylates and cross linked or 50 

amphipathic block copolymers of hydrogels. Polymers and 
semipermeable polymer matrices may be formed into 
shaped articles, such as valves, stents, tubing, prostheses and 
the like. 

Therapeutic compound liquid formulations generally are 55 

placed into a container having a sterile access port, for 
example, an intravenous solution bag or vial having a 
stopper pierceable by hypodermic injection needle. 

Therapeutically effective dosages may be determined by 
either in vitro or in vivo methods. For each particular 60 

compound of the present invention, individual determina
tions may be made to determine the optimal dosage required. 
The range of therapeutically effective dosages will be influ
enced by the route of administration, the therapeutic objec
tives and the condition of the patient. For injection by 65 

hypodermic needle, it may be assumed the dosage is deliv
ered into the body's fluids. For other routes of 
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administration, the absorption efficiency must be individu
ally determined for each compound by methods well known 
in pharmacology. Accordingly, it may be necessary for the 
therapist to titer the dosage and modify the route of admin
istration as required to obtain the optimal therapeutic effect. 
The determination of effective dosage levels, that is, the 
dosage levels necessary to achieve the desired result, will be 
readily determined by one skilled in the art. Typically, 
applications of compound are commenced at lower dosage 
levels, with dosage levels being increased until the desired 
eliect is achieved. 

The compounds of the invention can be administered 
orally or parenterally in an effective amount within the 
dosage range of about 0.1 to 100 mglkg, preferably about 0.5 
to 50 mglkg and more preferably about 1 to 20 mg/kg on a 
regimen in a single or 2 to 4 divided daily doses and/or 
continuous infusion. 

Typically, about 5 to 500 mg of a compound or mixture of 
compounds of this invention, as the free acid or base form 
or as a pharmaceutically acceptable salt, is compounded 
with a physiologically acceptable vehicle, carrier, excipient, 
binder, preservative, stabilizer, dye, flavor etc., as called for 
by accepted pharmaceutical practice. The amount of active 
ingredient in these compositions is such that a suitable 
dosage in the range indicated is obtained. 

Typical adjuvants which may be incorporated into tablets, 
capsules and the like are binders such as acacia, corn starch 
or gelatin, and excipients such as microcrystalline cellulose, 
disintegrating agents like corn starch or alginic acid, lubri
cants such as magnesium stearate, sweetening agents such as 
sucrose or lactose, or flavoring agents. When a dosage form 
is a capsule, in addition to the above materials it may also 
contain liquid carriers such as water, saline, or a fatty oil. 
Other materials of various types may be used as coatings or 
as modifiers of the physical form of the dosage unit. Sterile 
compositions for injection can be formulated according to 
conventional pharmaceutical practice. For example, disso
lution or suspension of the active compound in a vehicle 
such as an oil or a synthetic fatty vehicle like ethyl oleate, 
or into a liposome may be desired. Buffers, preservatives, 
antioxidants and the like can be incorporated according to 
accepted pharmaceutical practice . 
Preparation of Compounds 

The compounds of the present invention may be synthe
sized by either solid or liquid phase methods described and 
referenced in standard textbooks, or by a combination of 
both methods. These methods are well known in the art. See, 
Bodanszky, "The Principles of Peptide Synthesis", Hafner, 
et a!., Eds., Springer-Verlag, Berlin, 1984. 

Starting materials used in any of these methods are 
commercially available from chemical vendors such as 
Aldrich, Sigma, Nova Biochemicals, Bachem Biosciences, 
and the like, or may be readily synthesized by known 
procedures. 

Reactions are carried out in standard laboratory glassware 
and reaction vessels under reaction conditions of standard 
temperature and pressure, except where otherwise indicated. 

During the synthesis of these compounds, the functional 
groups of the amino acid derivatives used in these methods 
are protected by blocking groups to prevent cross reaction 
during the coupling procedure. Examples of suitable block
ing groups and their use are described in "The Peptides: 
Analysis, Synthesis, Biology", Academic Press, Vol. 3 
(Gross, etal., Eds., 1981) and Vol. 9 (1987), the disclosures 
of which are incorporated herein by reference. 

Compounds according to the invention can be synthesized 
utilizing procedures well known in the art. The reaction 
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products are isolated and purified by conventional methods, 
typically by solvent extraction into a compatible solvent. 
The products may be further purified by column chroma
tography or other appropriate methods. 
Compositions and Formulations 

The compounds of this invention may be isolated as the 
free acid or base or converted to salts of various inorganic 
and organic acids and bases. Such salts are within the scope 
of this invention. Non-toxic and physiologically compatible 
salts are particularly useful although other Jess desirable 10 
salts may have use in the processes of isolation and purifi
cation. 

A number of methods arc useful for the preparation of the 
salts described above and are known to those skilled in the 
art. For example, reaction of the free acid or free base form 15 
of a compound of the structures recited above with one or 
more molar equivalents of the desired acid or base in a 
solvent or solvent mixture in which the salt is insoluble, or 
in a solvent like water after which the solvent is removed by 
evaporation, distillation or freeze drying. Alternatively, the 20 
free acid or base form of the product may be passed over an 
ion t:xchange rt:sin to form the desirt:d salt or one salt form 
of the product may be converted to another using the same 
general process. 

Diagnostic applications of the compounds of this inven- 25 
tion will typically utilize formulations such as solution or 
suspension. In the management of thrombotic disorders the 
compounds of this invention may be utilized in composi
tions such as tablets, capsules or elixirs for oral 
administration, suppositories, sterile solutions or suspen- 30 
sions or injectable administration, and the like, or incorpo
rated into shaped articles. Subjects in need of treatment 
(typically mammalian) using the compounds of this inven
tion can be administered dosages that will provide optimal 
efficacy. The dose and method of administration will vary 35 
from subject to subject and be dependent upon such factors 
as the type of mammal being treated, its sex, weight, diet, 
concurrent medication, overall clinical condition, the par
ticular compounds employed, the specific use for which 
these compounds are employed, and other factors which 40 
those skilled in the medical arts will recognize. 

Formulations of the compounds of this invention are 
prepared for storage or administration by mixing the com
pound having a desired degree of purity with physiologically 

acceptable carriers, excipients, stabilizers etc., and may be 45 

provided in sustained release or timed release formulations. 
Acceptable carriers or diluents for therapeutic use are well 
known in tht: pharmact:utical field, and art: dt:scribt:d, for 

example, in Remington 's Pharmaceutical Sciences, Mack 
Publishing Co., (A. R. Gennaro edit. 1985). Such materials so 

are nontoxic to the recipients at the dosages and concentra
tions employed, and include buffers such as phosphate, 
citrate, acetate and other organic acid salts, antioxidants 

such as ascorbic acid, low molecular weight (Jess than about 
ten residut:s) pt:ptides such as poly arginine, proteins, such as 55 

serum albumin, gelatin, or immunoglobulins, hydrophilic 

polymers such as polyvinylpyrrolidinone, amino acids such 
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Sterility is readily accomplished by filtration through sterile 
membranes such as 0.2 micron membranes, or by other 
conventional methods. Formulations typically will be stored 
in lyophilized form or as an aqueous solution. The pH of the 
preparations of this invention typically will be between 3 
and 11, mort: prt:ferably from 5 to 9 and most prt:ft:rably 
from 7 to 8. It will be understood that use of certain of the 
foregoing excipients, carriers, or stabilizers will result in the 
formation of cyclic polypeptide salts. While the preferred 

route of administration is by injection, other methods of 
administration are also anticipated such as intravenously 

(bolus and/or infusion), subcutaneously, intramuscularly, 
colonically, rectally, nasally or intraperitoneally, employing 
a variety of dosage forms such as suppositories, implanted 

pellets or small cylinders, aerosols, oral dosage formulations 
and topical formulations such as ointments, drops and der

mal patches. The compounds of this invention arc desirably 
incorporated into shaped articles such as implants which 
may employ inert materials such as biodegradable polymers 
or synthetic silicones, for example, Silastic, silicone rubber 
or other polymers commercially available. 

The compounds of this invention may also be adminis
tered in the form of liposome delivery systems, such as small 

unilamellar vesicles, large unilamellar vesicles and multila
mt:!lar vesiclt:s. Liposomt:s can be formt:d from a variety of 

lipids, such as cholesterol, stearylamine or phosphatidylcho
lines. 

The compounds of this invention may also be delivered 
by the use of antibodies, antibody fragment<;, growth factors, 

hormones, or other targeting moieties, to which the com
pound molecules arc coupled. The compounds of this inven

tion may also bt: couplt:d with suitable polymt:rs as tar-
gelable drug carriers. Such polymers can include 

polyvinylpyrrolidone, pyran copolymer, polyhydroxy
propyl-me thacryla mide-pheno I, polyhydro xye thyl
aspartamide-phenol, or polyethyleneoxide-polylysine sub

stituted with palmitoyl residues. Furthermore, the factor Xa 
inhibitors of this invention may be coupled to a class of 
biodegradable polymers useful in achieving controlled 
release of a drug, for example polylactic acid, polyglycolic 
acid, copolymers of polylactic and polyglycolic acid, poly
epsilon caprolactone, polyhydroxy butyric acid, 

polyorthoesters, polyacetals, polydiliydropyrans, polycy

anoacrylates and cross linked or amphipathic block copoly-
mers of hydrogels. Polymers and semipermeable polymer 
matrices may be formt:d into shapt:d artidt:s, such as valves, 

stents, tubing, prostheses and the like. 
Therapeutic compound liquid formulations generally are 

placed into a container having a sterile access port, for 
example, an intravenous solution bag or vial having a 
stopper pierceable by hypodermic injection needle. 

Therapeutically effective dosages may be determined by 
t:ither in vitro or in vivo methods. For each particular 
compound of the present invention, individual determina-
tions may be made to determine the optimal dosage required. 

The range of therapeutically effective dosages will naturally 
be influenced by the route of administration, the therapeutic 
objectives, and the condition of the patient. For injection by 

hypodermic needle, it may be assumed the dosage is deliv
ered into the body's fluids. For other routes of 

administration, the absorption efficiency must be individu-

as glycine, glutamic acid, aspartic acid, or arginine, 

monosaccharides, disaccharides, and other carbohydrates 60 
including cellulose or its derivatives, glucose, mannose or 
dextrins, chelating agents such as EDTA, sugar alcohols 
such as mannitol or sorbitol, counterions such as sodium 

and/or nonionic surfactants such as Tween, Pluronics or 
polyethyleneglycol. 65 ally determined for each inhibitor by methods well known in 

pharmacology. Accordingly, it may be necessary for the 

therapist to titer the dosage and modify the route of admin-
Dosage formulations of the compounds of this invention 

to be used for therapeutic administration must be sterile. 
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istration as required to obtain the optimal therapeutic effect. 
The determination of effective dosage levels, that is, the 
dosage levels necessary to achieve the desired result, will be 
within the ambit of one skilled in the art. Typically, appli
cations of compound are commenced at lower dosage levels, 
with dosage levels being increased until the desired effect is 
achieved. 

A typical dosage might range from about 0.001 mg!kg to 
about 1000 mg!kg, preferably from about O.Ql mg!kg to 
about 100 mg!kg, and more preferably from about 0.10 10 

mg!kg to about 20 mg!kg. Advantageously, the compounds 
of this invention may be administered several times daily, 
and other dosage regimens may also be useful. 

Typically, about 0.5 to 500 mg of a compound or mixture 
of compounds of this invention, as the free acid or base form 

15 

or as a pharmaceutically acceptable salt, is compounded 
with a physiologically acceptable vehicle, carrier, excipient, 
binder, preservative, stabilizer, dye, flavor etc., as called for 
by accepted pharmaceutical practice. The amount of active 20 
ingredient in these compositions is such that a suitable 
dosage in the range indicated is obtained. 

Typical adjuvants which may be incorporated into tablet<;, 
capsules and the like are a binder such as acacia, corn starch 
or gelatin, and excipient such as microcrystalline cellulose, 25 

a disintegrating agent like corn starch or alginic add, a 
lubricant such as magnesium stearate, a sweetening agent 
such as sucrose or lactose, or a flavoring agent. When a 
dosage form is a capsule, in addition to the above materials 
it may also contain a liquid carrier such ao;; water, saline, a 30 

fatty oil. Other materials of various types may be used as 
coatings or as modifiers of the physical form of the dosage 
unit. Sterile compositions for injection can be formulated 
according to conventional pharmaceutical practice. For 

35 
example, dissolution or suspension of the active compound 
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formation resulting from either thrombolytic therapy or 
percutaneous transluminal coronary angioplasty (PTCA). 

With respect to the venous vasculature, abnormal throm
bus formation characterizes the condition observed in 
patients undergoing major surgery in the lower extremities 
or the abdominal area who often suffer from thrombus 
formation in the venous vasculature resulting in reduced 
blood flow to the affected extremity and a predisposition to 
pulmonary embolism. Abnormal thrombus formation further 
characterizes disseminated intravascular coagulopathy com-
monly occurs within both vascular systems during septic 
shock, certain viral infections and cancer, a condition 
wherein there is rapid consumption of coagulation factors 
and systemic coagulation which results in the formation of 
life-threatening thrombi occurring throughout the microvas-
culature leading to widespread organ failure. 

The compounds of this present invention, selected and 
used as disclosed herein, are believed to be useful for 
preventing or treating a condition characterized by undesired 
thrombosis, such as (a) the treatment or prevention of any 
thrombotically mediated acute coronary syndrome including 
myocardial infarction, unstable angina, refractory angina, 
occlusive coronary thrombus occurring post-thrombolytic 
therapy or post-coronary angioplasty, (b) the treatment or 
prevention of any thromhotically mediated cerebrovascular 
syndrome including embolic stroke, thrombotic stroke or 
transient ischemic attacks, (c) the treatment or prevention of 
any thrombotic syndrome occurring in the venous system 
including deep venous thrombosis or pulmonary embolus 
occurring either spontaneously or in the setting of 
malignancy, surgery or trauma, (d) the treatment or preven
tion of any coagulopathy including disseminated intravas
cular coagulation (including the setting of septic shock or 
other infection, surgery, pregnancy, trauma or malignancy 
and whether associated with multi-organ failure or not), 

in a vehicle such as an oil or a synthetic fatty vehicle like 
ethyl oleate, or into a liposome may be desired. Duffers, 
preservatives, antioxidants and the like can be incorporated 
according to accepted pharmaceutical practice. 40 thrombotic thrombocytopenic purpura, thromboangiutis 

obliterans, or thrombotic disease associated with heparin 
induced thrombocytopenia, (e) the treatment or prevention 
of thrombotic complications associated with extracorporeal 

In practicing the methods of this invention, the com
pounds of this invention may be used alone or in 
combination, or in combination with other therapeutic or 
diagnostic agents. In certain preferred embodiments, the 
compounds of this inventions may be coadministered along 45 

with other compounds typically pres<;:ribed for these conC'li
tions according to generally accepted medical practice, such 
as anticoagulant agents, thrombolytic agents, or other 
antithrombotics, including platelet aggregation inhibitors, 
tissue plasminogen activators, urokinase, prourokinase, so 
streptokinase, heparin, aspirin, or warfarin. The compounds 
of this invention can be utilized in vivo, ordinarily in 
mammals such as primates, such as humans, sheep, horses, 
cattle, pigs, dogs, cats, rats and mice, or in vitro. 

The preft:rred compounds of tht: present invention art: 55 

characterized by their ability to inhibit thrombus formation 
with acceptable effects on classical measures of coagulation 
parameters, platelets and platelet function, and acceptable 
levels of bleeding complications associated with their usc. 60 
Conditions characterized by undesired thrombosis would 
include those involving the arterial and venous vasculature. 

With respect to the coronary arterial vasculature, abnor
mal thrombus formation characterizes the rupture of an 
established atherosclerotic plaque which is the major cause 65 

of acute myocardial infarction and unstable angina, as well 
as also characterizing the occlusive coronary thrombus 

circulation (e.g. renal dialysis, cardiopulmonary bypass or 
other oxygenation procedure, plasmapheresis), (t) the treat
ment or prevention of thrombotic complications associated 
with instrumentation (e.g. cardiac or other intravascular 
catheterization, intra-aortic balloon pump, coronary stentor 
cardiac valve), and (g) those involved with the fitting of 
prosthetic devices. 

Anticoagulant therapy is also useful to prevent coagula-
tion of stored whole blood and to prevent coagulation in 
other biological samples for testing or storage. Thus the 
compounds of this invention can be added to or contacted 
with any medium containing or suspected to contain factor 
Xa and in which it is desired that blood coagulation be 
inhibited, e.g., when contacting the mammal's blood with 
material such as vascular grafts, stents, orthopedic 
prostheses, cardiac stents, valves and prostheses, extra cor-
poreal circulation systems and the like. 

Without further description, it is believed that one of 
ordinary skill in the art can, using the preceding description 
and the following illustrative examples, make and utilize the 
compounds of the present invention and practice the claimed 
methods. 



US 6,835,739 B2 
223 

Examples of Che ~XAMPLES mica! Product" 
Reaction Sche:e~ Process General 

Scheme 1 

or 

BOP, TEA 

H 

0 NX)~ Rld 
X # 

NC~ 

0 

10 

15 

20 

Cl 25 

30 

Cl 
35 

40 

45 

50 

55 

60 

65 

I 
N 

224 

OH 

Cl 

0 

Py 

H 

0 NX)-Rld 
0 # 

H 
N 0 )()~ Rld 
0 # 

H2N 



225 

OH 

X 

~)) I #-Rid 

0 

X ~ 

1) 

"')) I ;Rid 
Py 

0 . 

X 
2)TFA 

H 

)) I #-Rid 

0 

X 

US 6,835,739 B2 

5· 

10 

15 

20 

25 

226 
-continued 

SOzNHz 

~ 

z 

Rl' 

Mo~)) 
I -Rid 

NHz 
# 

AIMe3 0 
30 

NCD 
35 

Cl 

0 
40 

1) HCI,MeOH N)o 2)NHi0Ac, 
MeOH 

H I #-Rid 

0 
45 

}) 
NC 

50 

0 
55 

N~ ~ 
H I #-Ria 

0 
60 

~j) 
65 

NHz 



US 6,835,739 B2 
227 

Scheme 5 

(HOhll 

'Q 
"Pd" 

COOH 

COOH 

COOH 

~ 
n=O 

~ 
0 ·'~'(3 Rid 

oy~ 

HN 

l), 
R'' 

10 

15 

20 

25 

30 

35 

40 

45 

55 
H 
N 

O·"'nRid 

oy~ 60 

HN~ 

~~ 
R'' 65 

OMe 

228 

~ 

SOCJ2, 

MeOH -

H 
N 

0 ·"'M 
oy~ 

OMe 

S02R 

+ 

COOH 

BOP 
TE;\ 



US 6,835,739 B2 
229 230 

-conlinut:d -continut:d 

H,N--oQ 
AIMe3 

TFA -
10 

OMe 

o'Y~~~--oD 
¢

NHN 0 

I 2-Mc/3-Mc isomers: 1:5 

Br 

OMe 

30 

BOP 
TEi\ 

Dr 



NH 

R'-N 

~b 

US 6,835,739 B2 
231 

-c.:ontinut:d 

10 

15 

HN~ 

~- _/,.l -......v- 'Rie 

1
NaBH4, 

CoCI2 

NaBHCN3, 

AcOH, 
HCHO 

232 
-c.:ontinut:d 



0 H 

YN~Rid 
0~ 

0 

NH 

US 6,835,739 B2 
233 

HzNu~ 
N # 

R' 

KHMDS 

1. HCI, MeOH 
2. amine or 

diamine 

234 

5 
NC~ + 

~CI 

0 

10 

,; NCl\{> 
20 OMe 

35 

NH 

40 

45 

50 

"):) ~ 
I 

OMe 

1. HCI, MeOH 
2. amine or 

diamine 

or 



US 6,835,739 B2 
235 

NCY'l 
~a' 0"'):) 

~0 
I 

0 OMe 

10 

NCDy 
I# l>~ s 

o I J 
0 

OMe 
20 

25 
NCDy 

I# l>~ s 

o I J 
l. HCI, MeOH 

0 

R'-N 

~b 

HN~ 

~~R'' 

H o::p 

2. amine or 
diamine 

or 

""Y~ ... 

H 

00:{> 
HNU 

30 

35 

40 

45 

50 

55 

R'' 65 

236 

+ 

Cl 

0 

H 

HzNn 
o~s' 

OMe 

PY -

H2N'('J 
~~R" 

AIMe3 

<? 
OMe 

TFA 

+ 
H2Nn~ 

o~s' CI 

OMc 



237 
-continued 

Cl 

0~ 
CN 

US 6,835,739 B2 
238 

5. 

10 

CN 

15 

H2N~-Rld 

HN~ 
l. HCI,MeOH 
2. amine or 

diamine 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

0~ 
CN 

H 

0 N~ Rld 

HN~ 

1. HCI 
MeOH 

2. amine -

0~ 
CN 

H 

0 N~ Rld 

HN~ 



239 

PJ R"•NO, -R" 
SnC12 

or Fe/HCI 
or Zn/HOAc 

or H:z/Pd 

US 6,835,739 B2 

Scheme 16: Transformations of R1d 

PJOH 

PJ~ Me 
# 

-[ . 

.........__ KJ lSn(CH3)4 

'-..._ Pd(OAch 

PJ B"'NOO -NH2 

# 

y 

Null -b••• 

AcCI, TEA 

PJN,' 
1 EtOH 

240 

~ 

PJC' ~aBF4 



US 6,835,739 B2 
241 

Example 1 

N-(5-bromo-2-pyridinyl)-(2-4-[(2-aminosulfonyl) 
pbenyl]pbenylcarbonylamino)phenylcarboxamide 

242 
butylaminosulfonyl)phenyl]benzoyl chloride (349 mg, 1 
equiv), pyridine (3 mL) in lO mL of dichloromethane was 
stirred at rt overnight, washed with I-12 0. The organic layer 
was dried over MgS04 , filtered, evaporated and refluxed in 

H 

oO:;o 
5 2 mL of trifluoroacetic acid for 30 min. TFA was then 

evaporated and HPLC (C18 reversed phase) eluting with 
0.5% TFA in H2 0/CH3CN gave N-(5-chloro-2-pyridinyl)
(2-4-[ (2-a minosulfon y l)p he nyl ]ph en ylcarbony lam ino) 
phenylcarboxamide (370 mg, 73%). MS found for 

1° C25H20ClN4 0 4 S (M+I-1)'•: 507. 

Example 3 

HN~ 
15 N -( 5-bromo-2-pyridin y 1)-(2-( 4-[ (2-methy lsulfon y I) 

pheny I ]pheny lcarbony !)amino )p heny lcarboxamide 

Br 

·Step 1: A solution of 2-ntrobenzoyl chloride (3.70 g, 20 20 
mmol, 1.0 equiv), 2-amino-5-bromopyridine (3.50 g, 1.0 
equiv), pyridine (10 mL) in 25 mL of methylene chloride 
was stirred overnight. The volatile was evaporated, flash 
chromatography on silica gel gave N-(5-bromo-2-
pyridinyl)-(2-nitro)phenylcarboxamide (5.02 g, 77%). 
MS found for C12H9 BrN30 3 (M+Ht: 322. 25 

Step 2: A solution of N-(5-bromo-2-pyridinyl)-(2-nitro) 
phenylcarboxamide (1.0 g, 3.1 mmol, 1.0 equiv) in 30 mL 
of EtOAc was treated with SnC122H2 0 (2.80 g, 4 equiv) 
at reflux for 4 h. The volatile was evaporated and the 
residue was redissolved in EtOAc, washed with saturated 30 

aqueous NaHC03 and 1N NaOH. The organic layer was 
dried over MgS04 , filtered and evaporated to N-(5-
bromo-2-pyridinyl)-(2-amino)phenylcarboxamide (0.89 
g, 98%). MS found for C12H11 BrN3 0 (M+Ht: 292. 

Step 3: A mixture of N-(5-bromo-2-pyridinyl)-(2-amino) 35 

phenylcarboxamide (292 mg, 1 mmol, 1.0 equiv), 4-[(2-
t-butylaminosulfonyl)phenyl]benzoyl chloride (349 mg, 1 
equiv), pyridine (3 mL) in 10 mL of dichloromethane was 
stirred at rt overnight, washed with H2 0. The organic 
layer was dried over MgS04 , filtered, evaporated and 40 
refiuxed in 2 mL of trifiuoroacetic acid for 30 min. TFA 
was then evaporated and HPLC (C18 reversed phase) 
eluting with 0.5% TFA in H20/CH3CN gave N-(5-bromo-
2-py r idi n y 1)-(2-4-( (2-am inosulfon yl)phe n y I] 
phenylcarbonylamino)phenylcarboxamide ( 470 mg, 
85%). MS found for ~5H20BrN404S (M+Ht: 551. 45 

Example 2 

N-(5-chloro-2-pyridinyl)-(2-4-[(2-aminosulfonyl) 
phenyl]phenylcarbonylamino)phenylcarboxamide 

H 0o:;o 
HN'()_ 

Cl 

A mixture of N-(5-chloro-2-pyridinyl)-(2-amino) 
phenylcarboxamide (247 mg, l mmol, 1.0 equiv), 4-[(2-t-

50 

55 

60 

65 

/~'(J 

oo~~ 

HN'(N~ 

~Br 

Step 1: To a mixture of 2-bromothioanisole (4.8 g, 23.6 
mmol), 4-carboxybenzeneboronic acid (3.92 g, 23.6 
mmol) and 2M ~C03 (35.5 mmol, 71 mmol) in dioxane 
(20 ml) was added dichlorobis(triphenylphosphine) 
palladium (II) (415 mg, 0.6 mmol) under Ar. It was 
retluxed for 2 hrs. After the removal of the solvent, the 
residue was neutralized by 1N HCI and extracted with 
dichloroethane. The organic layer was dried over MgS04 

and concentrated in vacuo to give 4-[(2-methylthio) 
phenyl]benzoic acid (5.9 g, 100%). ES-MS (M+Ht=245. 

Step 2: To a solution of 4-[(2-methylthio)phenyl]benzoic 
acid (3.43 g, 14 mmol) in I-120 (10 ml) and acetone (20 
ml) was added axone monopersulfate (34.6 g, 56 mmol). 
The mixture was stirred at r.t. overnight. After the removal 
of the solvent, the residue was extracted with ethyl 
acetate. The organic layer was dried over MgS04 and 
concentrated in vacuo to give 2.16 g (63%) 4-[(2-
methylsulfonyl)phenyl]benzoic acid. ES-MS (M+Ht= 
277. 

Step 3: To a solution of 4-[(2-methylsulfonyl)phenyl] 
benzoic acid (552 mg, 2 mmol) in dichloromethane (5 ml) 
was added oxalyl chloride (350 ul, 4 mmol) and 2 drops 
of DMF. The mixture was stirred at r.t. for 2 hrs. After the 
removal of the solvent in vacuo, the residue was dissolved 
in dichloromethane (5 ml), N-(5-bromo-2-pyridinyl)-(2-
amino)phenylcarboxamide (700 mg, 2.4 mmol), pyridine 
(486 ul, 6 mmol) and catalytic amount of DMAP were 
added. The mixture was stirred at r.t. overnight. After the 
removal of the solvent, the residue was purified by flash 
column (30% ethyl acetate/hexane) and then preparative 
HPLC to get 41.4 mg (38%) of N-(5-bromo-2-pyridinyl)
(2-( 4-( (2-methy !sill fony l)pheny I]pheny lcarbonyl)amino) 
phenylcarboxamide. ES-MS M+=550, (M+2t=552. 
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Example 4 

N -( 5-cbloro-2-pyridinyl)-(2-( 4-[ (2-metby lsull'ony I) 
phenyl ]ph en y lear bony !)amino )pheny lcarboxamitle 

10 

15 

20 

To a solution of 4-[(2-metbylsulfonyl)phenyl]benzoic acid 
(280 mg, 1 mmol) in dichloromethane (5 ml) was added 
oxalyl chloride (175 ul, 2 mmol) and 2 drops of DMF. '!be 
mixture was stirred at r.t. for 2 hrs. After the removal of the 25 

244 
me thy !sui fo n yl)p hen y l]phe n ylca rbo n yl)a m ino) 
phenylcarboxamidc. MS found for C29H24BrN2 0 6 S 
(M+Ht: 607. 

Example 6 

N-( 4-chloro-2-methoxycarbonyphenyl)-(2-( 4-[(2-
methylsulfonyl)phenyl]phenylcarbonyl)amino) 

phenylcarboxamide 

A sample of 4-[(2-methylsulfonyl)phenyl]benzoic acid (280 
rng, 1 mmol, 1 equiv) was refluxed with 2 mL of thionyl 
chloride for 2 h and evaporated. The residue was dissolved 
in 5 mL of dichloromethane, N-(4-chloro-2-
methoxycarbonyphe nyl)-(2-amino )p heny !carbo xamide 
(304 mg, 1 equiv), pyridine (3 mL) were added. The mixture 
was stirred at r.t. overnight. After the removal of the solvent, 
the residue was purified by flash column to give 479 mg 

solvent in vacuo, the residue was dissolved in dichlo
romethane (5 ml), N-(5-chloro-2-pyridinyl)-(2-amino) 
phenylcarboxamide (297 mg, 1.2 mmol), pyridine (243 ul, 3 
rnmol) and catalytic amount of DMAP were added. The 
mixture was stirred at r.t. overnight. After the removal of the 30 

solvent, the residue was purified by flash column (30% ethyl 
acetate/hexane) anti then preparative HPLC to get 95 mg 
(20%) of N-(5-cbloro-2-pyridinyl)-(2-(4-[(2-
me thylsul fo n yl)p hen yl ]p he nylc arbon yl) amino) 
phenylcarboxamide. ES-MS M+=505.5, (M+2)+-507.5. 35 (85%) of N-(4-chloro-2-methoxycarbonyphenyl)-(2-(4-[(2-

me thy lsulfon yl)p heny I ]phe n ylca rbon yl)am i no) 
phenylcarboxamide. MS found for C29H 24CIN2 0 6 S 
(M+H)+: 563. 

Example 5 

N -( 4-bromo-2-methoxycarhonyphenyl)-(2-( 4-[ (2-
methylsulfonyl)phenyl]phenylcarbonyl)amino) 

phenylcarboxamide 40 

45 

50 

55 

A sample of 4-[(2-methylsulfonyl)phenyl]benzoic acid (280 
mg, 1 mmol, 1 equiv) was refluxed with 2 rnL of tbionyl 60 

chloride for 2 h anti evaporated. The residue was dissolved 
in 5 mL of dichloromethane, N-(4-bromo-2-
methoxyca rbon ypheny 1)-(2-amino )ph en y lcarboxam ide 
(348 mg, 1 equiv), pyridine (3 mL) were added. The mixture 
was stirred at r.t. overnight. After the removal of the solvent, 65 

the residue was purified by flash column to give 480 mg 
(79%) of N-(4-bromo-2-methoxycarbonyphenyl)-(2-(4-[(2-

Example 7 

N-(5-bromo-2-pyridinyl)-(2-4-[(2-aminosulfonyl) 
phenyl]phenylcarbonylamino)pyridinyl-3-

carboxamide 

H 
N N 

0~ 
HN'YN~ 

~Br 

Step 1: A solution of 2-aminopyridine-3-carboxylic acid 
(138 mg, 1 mmol) in 10 mL of methanol was treated with 
thionyl chloride in portions until complete reaction. The 
solvent was evaporated and the residue was dissolved in 
10 mL of pyridine. To the solution were added 4-[(2-t
butylaminosulfonyl)phenyl]benzoic acid and POCI3 . '!be 
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resulting mixture was stirred at rt overnight, quenched by 
slow addition of water, and extracted with EtOAc. The 
organic layer was dried over MgS04 , filtered and flash 
chromatographed to give methyl 2-(4-[(2-t-butylamino
su I fon y l)p hen y I ]p he ny lea rbo n y !)ami nopyrid in e-3-
carboxylate (243 mg, 52%). MS found for C24H26N30 5S 

(M+H)+: 468. 
Step 2: To A solution of 2-amino-5-bromopridine (45 mg, 

4.0 equiv) in 5 mL of methylene chloride treated with 10 

A1Me3 (2M in hexane, 0.65 mL, 20 equiv) for 30 min was 
added methyl 2-(4-[(2-t-butylaminosulfonyl)phenyl] 
phenylcarbooyl)aminopyridine-3-carboxy!ate (30 mg, 
0.064 mmol, 1 equiv). The mixture was stirred at rt 
overnight, quenched with saturated aqueous potassium 15 

sodium tartrate. The organic layer was dried over MgS04 , 

filtered, evaporated and refluxed in 2 mL of trifiuoroacetic 
acid for 30 min. TFA was then evaporated and HPLC 
(Cl8 reversed phase) eluting with 0.5% TFA in H20/ 20 

CH 3 CN gave N -(5-bromo-2-pyridioyl)-(2-4-[(2-
aminosulfonyl)phenyl]phenylcarbooylamino)pyridioyl-
3-carboxamide (17 mg, 48%). MS found for 
Cz4 H19BrN5 0 4S (M+H)"'": 552. 

246 
Example 9 

N-(5-bromo-2-pyridinyl)-(3-4-[(2-aminosulfonyl) 
phcnyl)phenylcarbonylamino)pyridinyl-2-

carboxamide 

To A solution of 2-amino-5-bromopridioe (69.2 mg, 4.0 
equiv) in 5 mL of methylene chloride treated with A!Me3 

Example 8 

25 (2M in hexane, 1 mL, 20 equiv) for 30 min was added 
3-( 4-( (2- t-bu ty Ia minosu lfony I )phenyl ]phe ny lea rbonyl) 
aminopyridine-2-carboxylate (46.7 mg, 1 equiv). The mix
ture was stirred at rt overnight, quenched with saturated 
aqueous potassium sodium tartrate. The organic layer was 

N-(5-chloro-2-pyridioyl)-(2-4-[(2-aminosulfonyl) 
pheny I ]phenylcarbony )amino )pyridiny 1-3-

carboxamide 

30 dried over MgS04 , filtered, evaporated and refluxed in 2 mL 
of trifluoroacetic acid for 30 min. TFA was then evaporated 
and HPLC (C18 reversed phase) eluting with 0.5% TFA in 
H2 0/CH 3 CN gave N-{5-bromo-2-pyridinyl)-(3-4-((2-
a minosu If on y l)p beny I ]phen y lc arbo ny Ia mi no )py rid in y 1-2-

35 carboxamide (29 mg, 53%). MS found for C24H19BrN5 0 4S 
(M+Ht: 552. 

H 
N N 

0~ 
HN'(N~ 

~CI 

40 

45 

50 

To A solution of 2-amino-5-chloropridine (32 mg, 4.0 equiv) 
in 5 mL of methylene chloride treated with A!Me3 (2M in 
hexane, 0.65 mL, 20 equiv) for 30 min was added methyl 55 

2-( 4-[ (2- t-buty laminosulfonyl)phe nyl ]pheny lcarbony !) 
aminopyridine-3-carboxylate (30 mg, 0.064 mmol, 1 equiv). 
The mixture was stirred at rt overnight, quenched with 
saturated aqueous potassium sodium tartrate. The organic 60 
layer was dried over MgS04 , filtered, evaporated and 
refluxed in 2 mL of trifluoroacetic acid for 30 min. TFA was 
then evaporated and HPLC (C18 reversed phase) eluting 
with 0.5% TFA in H2 0/CH3 CN gave N-(5-chloro-2-
pyridinyl)-(2-4-((2-aminosulfonyl)phenyl]phenylcarbonyl- 65 

amino)pyridinyl-3-carboxamide (21 mg, 66%). MS found 
for C24H19CIN50 4S {M+H)+: 508. 

Example 10 

N-(5-chloro-2-pyridinyl)-(2-4-[(2-aminosulfonyl) 
phenyl]phenylcarbonylamino)pyridinyl-3-

carboxamide 

~
H 

0 
0 

N 

HN'(N~ 

~CI 

To A solution of 2-amino-5-chloropridine (51.2 mg, 4.0 
equiv) in 5 mL of methylene chloride treated with A!Mt:3 

(2M in hexane, 1 mL, 20 equiv) for 30 min was added 
3-( 4-((2-t-buty laminosulfony l)phen yl )phe ny lcarbony I) 
aminopyridine-2-carboxylate (46.7 mg, 0.1 mmol, 1 equiv). 
The mixture was stirred at rt overnight, quenched with 
saturated aqueous potassium sodium tartrate. The organic 
layer was dried over MgS04 , filtered, evaporated and 
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refluxed in 2 mL of trifluoroacetic acid for 30 min. TFA was 

then evaporated and HPLC (C18 reversed phase;:) t:luting 

with 0.5% TFA in H20/CH3 CN gave N-{5-chloro-2-

pyridiny 1)-(2-4-[ (2-aminosulfony l)phen y I ]pheny lcarbony 1-

amino)pyridinyl-3-carboxamide {33 mg, 64%). MS found 
for C24H19CIN50 4S (M+Ht: 508. 

Examples 11-14 

The following compounds were prepared using the proce
dure;: described previously: 

Example 11 

MS(M+H):5M 

Example 12 

MS (M+H):552 

10 

15 

20 

25 

30 

35 

40 

45 

248 
-continued 

Example 14 

MS (M+H):552 

Example 15 

N-( 4-bromo-2-nitrophenyl)-(2-( 4-[(2-
methylsulfonyl)phenyl]phenylcarbonyl)amino) 

phenylcarboxamide 

Example 13 
50 

Step 1: A mixture of methyl 2-aminobenzoate (150 mg, 1 
mmol, 1.0 equiv), 4-[(2-methylsulfonyl)phenyl]benzoic 
chloride (294 mg, 1 equiv), pyridine (3 mL) in 10 mL of 
dichloromethane was stirred at rt overnight, washed with 
1-120. The organic layer was dried over MgS04, filtered 
and evaporated. Flash chromatography on silica gel gave 

MS (M+H):508 

methyl 2-( 4-[ (2-methy lsulfonyl)pheny 1 ]phenylcarbony 1) 
aminobenzoate {250 mg, 54%). MS found for 
c2sH27N20sS (M+H)+: 4G7. 

55 Step 2: To a solution of 4-bromo-2-ntroaniline (43.4 mg, 0.2 
mmol, 2.0 equiv) in 5 ml, of methylene chloride treated 
with A1Mc3 (2M in hexane, 0.3 mL, 6 equiv) for 30 min 
was added methyl 2-(4-[{2-methylsulfonyl)phenyl] 

60 

65 

phenylcarbonyl)aminobenzoate (46.6 mg, 1 equiv). The 
mixture was stirred at rt overnight, quenched with satu
rated aqueous potassium sodium tartrate. The organic 
layer was dried over MgS04 , filtered and evaporated. 
Flash chromatography on silica gel gave N-{4-bromo-2-
n i trophen yl) -{2-( 4-[(2-methylsulfon yl)phenyl] 
pht:nylcarbonyl)amino)phenylcarboxamidt: (5 mg, 9%). 
MS found for ~7H21 BrN3 0,;S (M+Hr: 594. 
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Example 16 
250 

A. Preparation of N-( 4-[(2-tert-butylaminosulfonyl)phenyl] 
phenyl)maleamic methyl ester. 

To a solution of commercially available maleic acid monom-
N-( 4-methoxyphenyl)-N'-( 4-[(2-aminosulfonyl) 

phenyl]phenyl)-maleamic amide 
s ethyl ester (277 mg, 2.13 mmol), 4-(2-tert

butylaminosulfonylphenyl)aniline (648 mg, 2.13 mmol) and 
triethylamine (0.593 mL, 4.26 mmol) in CH2Cl2 (20 mL), 

BOP (1.13 g, 2.55 mmol) was added. The mixture was 
stirred at room temperature overnight. More maleic acid 

10 
monomethyl ester (50 mg, 0.385 mmol) was added. It was 

stirred for 3 hours. The CH2Cl2 solution was then washed 
with sat. NaHC03, lN HCl and sat. NaCI. The solution was 
dried over Na2S04, concentrated in vacuo. The residue was 

A. Preparation of N-(4-methoxyphenyl)-N'-( 4-[(2-tert
butylaminosulfonyl)phenyl]phenyl)-maleamic amide. 

15 purified by a silica gel column using a gradient of 10-40% 

EtOAc in hexane as solvents, to give the titled compound 
(360 mg, yield: 41 %). MS 361 (M+H-1 Bu) and 439 

(M+Na). 

To a solution of commercially available N-(4-
methoxyphenyl)maleamic acid (100 mg, 0.452 mmol), tri
ethylamine (0.126 mL, 0.906 mmol) and 4-(2-tert
butylaminosulfonylphenyl)aniline (138 mg, 0.454 mmol) in 

20 B. Preparation of N-(4-bromophenyl)-N'-(4-[(2-

aminosulfonyl)phcnyl]phenyl)-maleamic amide. 

:~~~~.r~e 0!1:tu~ ~;~· s~~~d (~~~o~! ~!~~r~t~r~
1)o:e~~ 25 

night. Water and EtOAc were added. The organic phase was 
separated, washed with 1-120, then with 5% NaHC03, dried 
over Na2S04, concentrated in vacuo. The residue was 
purified by HPLC using a gradient of 20% CH3CN in H20 
(containing 0.1% TFA) to 100% CH3CN over 80 min. 30 

Fractions containing the desired product were pooled, and 
lyophilized to give a powder (70 mg, yield: 31 %). MS 508 
(M+H). 

B. Preparation of N-(4-methoxyphenyl)-N'-(4-[(2- 35 
aminosulfonyl)phenyl]phenyl)-maleamic amide. 

The compound N-( 4-methoxyphenyl)-N'-( 4-[(2-tert
butylaminosulfonyl)phenyl]phenyl)-maleamic amide (40 
mg, 79 mol) was dissolved in TFA (3 mL). It was allowed 
to stand at room temperature overnight. TFA was removed 40 

in vacuo. The residue was purified by HPLC using a gradient 
of 5% CH3CN in H20 (containing 0.1% TFA) to 95% 
CH3CN over 60 min. Fractions containing the desired 
product were pooled, and lyophili1.ed to give a powder (18 
mg, yield: 51%). MS 452 (M+H) and 474 (M+Na). 1H NMR 45 

(CDC13) ~ 11.40 (br.s, HI), 10.28 (br.s, lH), 8.12 (d, lH, 
Jcl:l Hz), '/.'12 (d, 2H, 1=8 Hz), 7.60-7.20 (m, 9H), 6.86 (AB 
type, 2H), 6.45 (br.s, 2H), 3. 79 (s, 3H). 

Example 17 

N -( 4-bromophenyl)-N'-( 4-[ (2-aminosulfon yl)phenyl] 
phenyl)-maleamic amide 

H H F\ ~ 
0~~--v-v-~ \.-j 

HNQ 
Br 

so 

55 

60 

65 

To a solution of 4-bromoaniline (93 mg, 0.543 mmol) in 
CH2Cl2 (5 mL) at room temperature, trimethylaluminum 
(0.82 mL, 2.0 Min hexane, 1.64 mmol) was added dropwise. 
After the solution was stirred for 30 min at room 
temperature, compound N-( 4-((2-tert-butylaminosulfonyl) 
phenyl)phenyl)rnaleamic methyl ester (113 mg, 0.272 
mmol) was added. The mixture was stirred at room tem
perature for 2 days. The solution was neutralized with lN 
HCl to pH 2-3. Water and CH2Cl2 were added, and organic 
phase was separated, dried over Na2S04, concentrated in 
vacuo. The residue was dissolved in TFA (4 mL). It was 
allowed to stand at room temperature overnight. TFA was 
removed in vacuo. The residue was purified by HPLC using 
a gradient of 5% CH3CN in H20 (containing 0.1% TFA) to 
95% CH3CN over 60 min. Fractions containing the desired 
product were pooled, and lyophili1.ed to give a powder (8 
mg, yield: 6%). MS 500 and 502 (M+H), 522 and 524 
(M+Na). 1H NMR (CD30D) 6 8.09 (d, lH, 1=8 Hz), 7.68 (d, 
2H, J=8 Hz), 7.64-7.28(m, 9H), 6.45 (AB type, 2H). 

Examples 18 and 19 

Preparation of N1-(5-bromopyridin-2-yl)-N4
-( 4-[(2-

aminosulfonyl)phenyl)phenyl)-2-methylmaleamic 
amide and N1-(5-bromopyridin-2-yl)-N4 -(4-[(2-

aminosulfonyl)phenyl)phenyl)-3-methylmaleamic 
amide 
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-continued 

ox~-o-5 
¢

NH N 0 

I 

Br 

A. Preparation of N-(5-bromopyridin-2-yl)
methylmaleimide. 

10 

15 

A mixture of citraconic anhydride (1.00 mL, 11.1 mmol) and 
2-amino-5-bromopyridine (1.93 g, 11.2 mmol) in toluene 
(60 mL) was heated to reflux overnight. The solution was 20 

cooled down, filtered. The filtrate was concentrated in vacuo 
to give a solid (2.10 g, yield: 71 %). MS 267 and 269 (M+H). 
B. Preparation of N1 -(5-bromopyridin-2-yi)-N4 

-( 4-[(2-
aminosulfonyl)phenyl]phenyl)-2-methylmaleamic amide 
and N1 -(5-bromopyridin-2-yl)-N4 

-( 4-[(2-aminosulfonyl) 25 

phenyl]phenyl)-3-methylmaleamic amide. 
To the solution of 4-(2-aminosulfonylphenyl)aniline (0.170 
g, 0.685 mmol) in CH2Cl2 (10 mL) at room temperature, 
trimetbylaluminum (2.0 M in hexane, 2.00 mL, 4.00 mmol) 
was added dropwise, during which time, white gel-like 30 

precipitates came out the solution. It was stirred for 30 min. 
·A solution of N-(5-bromopyridin-2-yl)-methylmaleimide 
(0.122 g, 0.457 mmol) in CH2C12 (5 mL) was added. It was 
stirred for 1 hour, during which time the precipitates started 
to dissolve, and the solution became clear. It was stirred for 35 

another 2 hours. 1N HCl was added to neutralize the solution 
to pH 2-3, which resulted in precipitation. The precipitates 
were collected by filtration, dried on vacuum. The precipi
tates (75 mg, yield: 32%) were a mixture of 2-methyl and 
3-methylmaleamic amide isomers in a ratio of 1:5. MS 515 40 

and 517 (M+H), 537 and 539 (M+Na). 

Example 20 

N-(5-bromo-2-pyridinyl)-(2-( 4-[(2-aminosulfonyl) 45 

phenyl)phenylcarbonyl)amino)-4-
nitrophenylcarboxamide 

Step 1: A solution of 2-amino-4-nitrobenzoic acid (182 mg, 

so 

55 

60 

1 mmol, 1 equiv) in 10 mL of methanol was treated with 65 

thionyl chloride in portions until complete reaction. The 
solvent was evaporated and the residue was dissolved in 

252 
10 mL of pyridine. To the solution were added 4-[(2+ 
butylaminosulfonyl)phenyl]benzoic acid (330 mg, 1 
equiv) and POCI3 (0.93 mL, 10 equiv). The resulting 
mixture was stirred at rt overnight, quenched by slow 
addition of water, and extracted with EtOAc. The organic 
layer was dried over MgS04 , filtered and flash chro
matograpbied to give methyl 2-(4-[(2-t
butylaminosulfonyl)phenyl]phenylcarbonyl)amino-4-
nitrobenzoate (430 mg, 84%). MS found for 
C25H26Np7S (M+Ht: 512. 

Step 2: To A solution of 2-amino-5-bromopridine (135 mg, 
4.0 equiv) in 5 mL of methylene chloride treated with 
A!Me3 (2M in hexane, 1 mL, 10 equiv) for 30 min was 
added methyl 2-( 4-[(2-t-butylaminosulfonyl)phenyl] 
phenylcarbonyl)amino-4-nitrobenzoate (100 mg, 0.2 
mmol, 1 equiv). The mixture was stirred at rt overnight, 
quenched with saturated aqueous potassium sodium tar
trate. The organic layer was dried over MgS04 , filtered, 
evaporated and refluxed in 2 mL of trifiuoroacetic acid for 
30 min. TFA was then evaporated and HPLC (Cl8 
reversed phase) eluting with 0.5% TFA in H20/CH3CN 
gave N -( 5 -bromo-2-pyridiny 1)-(2-( 4-[ (2-aminosulfon y l) 
pheny l]pheny lcarbony !)am ina )-4- ni trophenylcarbox
amide (42 mg, 36%). MS found for ~5H19BrN506S 
(M+H}": 596. 

Examples 21-23 

The following compounds were prepared according to the 
procedure described previously: 

Example 21 

MS (M+H):552 

Example 22 

H 

O_.N~ 
0~N02 
HN'(N~ 

~Br 
MS (M+H):596 
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-continued 
Example 23 

MS (M+H):552 

Example 24 

10 

15 

20 

254 
Example 25 

N -( 5-chloro-2-pyridiny 1)-(2-( 4-[ (2-aminosul fonyl) 
pbenyl]pbenylcarbony !)amino )-4-

aminophenylcarboxamide 

N -( 5 -bromo-2-pyridiny 1)-(2-( 4-[(2-aminosulfony I) 
phenyl]phenylcarbonyl)amino)-4-

aminophenylcarboxamide 

25 This compound was prepared according to the procedure 
described in example 50. MS found for C25H21 CIN50 4S 

(M+Ht: 522. 

30 

35 

40 

45 

A solution of N-(5-bromo-2-pyridinyl)-(2-(4-((2-t- 50 

but ylsulfon yl)phen yl ]p he nylcarbonyl) amino) -4-

nitropbenylcarboxamide (65 mg, 0.1 mmol, 1 equiv) in 10 
mL of EtOAc was treated with SnC122H2 0 (90 mg, 4 equiv) 

at reflux for 4 h. The volatile was evaporated and the residue ss 

was redissolved in EtOAe, washed with saturated aqueous 

NaHC03 and lN NaOH. The organic layer was dried over 
MgS04 , filtered and evaporated to give N-(5-bromo-2-

py rid in yl)-( 2-( 4-( (2-t- bu ty lsulfo n y l)p hen y I] 

phenylcarbonyl) amino)-4-aminophenyl carboxamide, 60 

which was refluxed with 2 mL of TFA for 1 h. After removal 
of TFA by rotavap, the residue was purified by HPLC (C18 

reversed phase) eluting with 0.5% TFA in H20/CH3CN to 

give N-(5-bromo-2-pyridinyl)-(2-(4-[(2-aminosulfonyl) 65 

phenyl]phenylcarbonyl)amino)-4-aminophenylcarboxamide 

(47 mg, 84%). MS found for C25H21BrN50 4S (M+Ht: 566. 

Example 26 

N -( 5-bromo-2-pyridiny 1)-(2-( 4-[ (2-aminosulfony I) 
pbeny I ]phenylcarbony !)amino )-4-

methylsulfonylaminopbenylcarboxamide 

H 
O NYJNHS02Me 

ol '-./ 
HN'(N~ 

~Br 

A solution of N -(5-bromo-2-pyridinyl)-(2-( 4-((2-t
but y lsulfon yl)p hen y I ]p hen ylcarbooy I) amino )-4-
aminophenyl carboxamide (62 mg, 0.1 mmol, 1 equiv) in 3 
mL of CH2Cl2 was treated with MsCI (23 mg, 2 equiv) and 
TEA (0.5 mL) at rt for 4 h. The mixture was washed with 
water and dried over MgS04 , filtered and evaporated. The 
residue was refluxed with 2 mL of TFA for 1 h. After 
removal of TFA by rotavap, the residue was purified by 
HPLC (C18 reversed phase) eluting with 0.5% TFA in 
H20/CH3 CN to give N-(5-bromo-2-pyridinyl)-(2-(4-[2-
am i nosu lfo ny 1) p ben yl ]p ben ylcarbon y 1 )amino) -4-
methylsulfonylaminophenylcarboxamide (33 mg, 52%). MS 
found for C26H23BrN5 0 6S2 (M+Ht: 644. 
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Example 27 

N -( 5-chloro-2-pyridi ny 1)-(2-( 4-[(2-am inosu lfony I) 
phenyl )phenylcarbon yl)amino )-4-

methylsulfonylaminophenylcarboxamide 

H 

0 
,NYYNHso2Me 

0~ 

""Y) 
~CI 

5 

10 

15 

20 

25 

This compound was prepared according to the procedure 30 

described in example 53. MS found for C26H23CIN50 6S2 

(M+H)''": 600. 

35 
Example 28 

N-(5-bromo-2-pyridinyl)-(2-( 4-((2-aminosulfonyl) 40 

phenyl)phenylearbonyl)amino)-5-
aminophenylcarboxamide 

45 

50 

256 
Example 29 

N -( 5 -ehloro-2-pyridiny 1)-(2-( 4-( (2-aminosulfonyl) 
phenyl)phenylcarbonyl)amino)-5-

aminopbenylcarboxamide 

This compound was prepared according to the procedure 
described in example 50. MS found for C25H21 ClN5 0 4S 
(M+Ht: 522. 

Example 30 

N-(5-bromo-2-pyridioyl)-(2-( 4-
amidinopbenylcarbonyl)amino)-phenylcarboxamide 

NH 

H~~):)H ~ 
o I 
0 # 

HN'I(N~ 

~Br 

Step 1: A mixture of N-(5-bromo-2-pyridinyl)-(2-amino) 
phenylcarboxamide (292 mg, 1 mmol, 1.0 equiv), 4-cyano 
benzoyl chloride (165 mg, 1 equiv), pyridine (3 mL) in 10 
mL of dichloromethane was stirred at rt overnight, 
washed with H20. The organic layer was dried over 
MgS04 , filtered, evaporated to give N-(5-bromo-2-
pyridiny 1)-(2-( 4-cy anophenylcarbony l)a mino )
phenylcarboxamide (349 mg, 70%). MS found for 
C20H14BrN0 0 2 (M+Ht: 421. 

55 Step 2: A stream of HCl(g) was bubbled through a 0° C. 
solution of N-(5-bromo-2-pyridinyl)-(2-(4-
cyanopbenylcarbonyl)amino )-pbenylcarboxamide ( 49 
mg, 0.1 mmol) in 5 mL of methanol until saturation. The 

60 

This compound was prepared according to the procedure 65 

described in example 50. MS found for ~H21 BrN504S 
(M+H)+: 566. 

mixture was stirred at rt overnight and evaporated. The 
resulting residue was treated with ammonium acetate ( 40 
mg) in 10 ml methanol at reflux temperature for 2 b. The 
solvent was removed at reduced pressure and the crude 
benzamidine was purified by HPLC (C18 reversed phase) 
eluting with 0.5% TFA in l-I2 0/CH3CN to give N-(5-
bromo-2-py r idin y I )-(2-( 4- am idinopben y !carbon y I) 
amino)-pbenylcarboxamide (31 mg, 70%). MS found for 
C20H17BrN5 0 2 (M+H}'": 438. 
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Examples 31-60 
The following compounds were prepared according to the 
procedure described previously 

Example 31 5 

NH 

MoN~ 
#~ 

10 

o I 
0 # 

HNU 15 

Br 

MS (M+H):466 20 
Example 32 

NH 

rN ~ 25 

0 # 
30 HNU 

Br 

MS (M+H):521 35 

Example 33 

NH 

o~ .. 40 

#~ o I 
0 # 

45 

HNU 
Br 50 

MS (M+H):508 
Example 34 

NH 

HN ~ 55 

0 # 
60 

•m'Cl 
Br 65 

MS (M+H):494 
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Example 35 

NH 

N I ~ 

o I 
0 # 

""U 
Br 

MS (M+H):506 

Example 36 

NH 

N I ~ 

o I 
0 # 

HNU 
Br 

MS (M+H):506 

Example 37 

MS (M+H):520 

Example 38 

NH 

rN ~ 

o I 
0 # 

""'Cl 
Br 

MS (M+H):524 
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Example 39 

10 

""'Cl 
Br 

15 

MS (M+H):452 

Exnmple 40 

20 

25 

""U 
Br 

30 

MS (M+H):454 

Example 41 
35 

HN'Cl 
Br 

MS (M+H):468 

Example 42 

HNl(N~ 

~Br 
MS (M+H):492 

40 

45 

50 

55 

60 

65 
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Example 43 

NH 

""U 
Cl 

MS (M+H):464 

Example 44 

MS (M+H):410 

Example 45 

NH 

o~;:o~ ~ 
o I 
0 # 

""U 
Cl 

MS (M+H):448 

Exnmple 46 

MS (M+H):462 
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Example 47 

. NH 

oJy;~~ ~ HN Vly I 
0 ,? 

MS (M+H):521 

NH 

HN'YN~ 

~Br 

Example 4/l 

0~~ 
HN'YN~ 

~Br 
MS (M+l-!):507 
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15 
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30 

Example 49 35 

40 

45 

MS (M+H):476 50 

Example 50 

55 

60 

65 
MS (M+H):480 
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Example 51 

NH 

0~~ 
HN'YN~ 

~CI 
MS (M+H):477 

Example 52 

.o~~ 
HN'YN~ 

~CI 
MS (M+H):463 

Example 53 

MS (M+H):422 

Example 54 · 

MS (M+H):477 
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. NH 

o I 
0 # 

HNYN~ 

~CI 
MS (MHI):408 

NH 

o I 
0 # 

HNYN~ 

~CI 
MS (M+H):22 

MS (M+H):450 
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Example 55 
Example 59 

10 

15 
MS (M+H):394 

Example 60 

Example 56 
20 

25 

30 

MS (M+H):491 

Example 57 35 Example 61 
N -(5-bromo-2-pyridiny 1)-(2-( 4-(2-imidazoliny I) 

phcny lcarbony !)am ina )·phcny lcarboxamide 

Example 58 

40 ~~ 
~-~ I H 

# N~ 

0 1 J . ol~ 
45 

so 
HNYN~ 

~Br 

ss A stream of HCI(g) was bubbled through a 0° C. solution of 
N -(5 -bromo-2-p yridiny 1)-(2-( 4-cyanop heny lcarbon yl) 

amino)-phenylcarboxamide (49 mg, 0.1 mmol) in 5 mL of 
methanol until saturation. The mixture was stirred at rt 

overnight and evaporated. The resulting residue was treated 
60 with ethylenediamine (40 mg) in 10 ml methanol at reflux 

temperature for 2 b. The solvent was removed at reduced 
pressure and the crude benzamidine was purified by HPLC 

(C18 reversed phase) eluting with 0.5% TFA in H20/ 
6S CH 3 CN to give N-(5-bromo-2-pyridinyl)-(2-(4-(2-

i m ida zol in y l)p heny !carbon y l)am ino )-phen y lcarboxa mide 

(41 mg, 89%). MS found for C22Hl 9BrN50 2 (M+Hr: 464. 
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CJ 
~~;oH ~ 

o I 
0 .&P 

Example 70 

I ~ HN'ClN 

,&P Cl 

MS (M+H):420 

Example 71 

N -( 5-bromo-2-pyridin yl)-(2-( 4-( 5 -tetrazoly I) 
pheoylcarbooyl)amioo)-pheoylcarboxamide 

A mixture of N-(5-bromo-2-pyridioyl)-(2-( 4-cyanophenyl
carbonyl)amino)-phenylcarboxamide (49 mg, 0.1 mmol) 
and sodium azide (67 mg, 10 equiv) in 5 mL of DMF was 
heated at 100° C. for 24 h. The reaction mixture was diluted 
with EtOAc, washed with water, dried, filtered and evapo
rated. The residue was purified by HPLC (C18 reversed 
phase) eluting with 0.5% TFA in H20/CH3CN to give 
N -( 5 -bromo-2-pyridiny 1)-(2-( 4-(5- tetrazol yl )pheoylcarboo
yl)amino)-phenylcarboxamide (33 mg, 65%). MS found for 
C20H15BrN70 2 (M+H)'": 464. 

Exampk. 72 duJ EAatuplt 73 

N-(5-bromo-2-pyridinyl)-(2-( 4[ -(1,1-doxo(1,4-
thiazaperhydroin -4-yl) )iminimethy )pheoylcarbony I) 

amino)-phenylcarboxamide and N-(5-bromo-2-
pyridiny 1)-(2-( 4-[ 1-oxo( 1 ,4-thiazaperh ydroin-4-y I)) 

iminimethy )phenylcarbonyl)amino )· 
phenylcarboxamide 

NI-l 

IN I~ 

o I 
0 .&P 

HNl(N~ 

~CI 

10 

15 

268 

A mixture of N-(5-bromo-2-pyridinyl)-(2-(4-(1,4-

thiaza perhydroio-4-y l)iminimethy )pheoy lcarbooyl)amino )
phenylcarboxamide (48 mg, 0.1 mmol) and and 3 mL of 

20 30% hydrogen dioxide was stirred at rt for 12 h. The reaction 
was quenched with solid Na2S20 3 . Purification by HPLC 

(C18 reversed phase) eluting with 0.5% TFA in H2 0/ 
CH3CN gave N-(5-bromo-2-pyridioyl)-(2-( 4[ -(1,1-doxo(l, 

4-thi a zaperh ydroi n-4-y I) )i mini me thy ]p hen ylca rbony I) 
25 amino)-phenylcarboxamide (15 mg, 31 %), MS found for 

C24 H23CIN 5 0 4 S (M+H)'": 512 and N-(5-bromo-2-
pyriclin yl)-(2-( 4-[ 1-oxo(l ,4-thiazaperhyd roin-4-yl)) 
im inimethy )p heny lcarbony !)amino )-pheny lcarboxamide 

30 (20 mg, 41 %). MS found for C24H23CIN50 3S (M+Ht: 496. 

Examples 74-79 

The following compounds were prepared according to the 
procedure previously described 

35 

Example 74 
NH 

40 "~~. 
# ~' o I 

0 # 
F 

45 
!-IN. .N~ u Br 

su MS (M+H):474 

Example 75 

NH 

55 

oci I # 
60 F 

""'()_ I ~ 
65 

# Br 

MS (M+H):502 
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NH 

o I 
0 ,? F 

I ~ HNUN 
,? Br 

MS (M+H):490 

(7 
N ~ 

o I 
0 ,? F 

HNYN~ 

~Br 
MS (M + 1-1).514 

NH 
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Example 77 

Example 78 
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Example 80 

N-(5-bromo-2-pyridinyl)-(2-4-[(2-aminosulfonyl) 
phenyl]phenylcarbonylamino)-4,5-

difluorophenylcarboxamidc 

This compound was prepared according to the procedure 
previously described. MS found for C25H18BrF2 N4 0 4S 

25 (M+Ht: 587. 

Example 81 

30 ~~ 

35 o I 

G·~:xxH ~F 
o I 
0 ,? 

F 

,? Cl 
0 

P" 
Cl 

40 

HNl(N~ 

~Br 
45 

Step 1: To a solution of 2-amino-5-chloropyridine (328 mg, 

MS (M+H):528 

Example 79 50 

2.55 mmol) in tetrahydroforan (5 ml) was 0.5M potassium 
bis(trimethylsilyl)amide in toluene (10 ml, 5.05 mmol) 
dropwise at -78° C. After stirred for additional 0.5 hr at 

-78° C., the mixture was added 5-cbloroisatoic anhydride 

MS (M+H):542 

55 

(0.:'5 g, 2.55 mmol) at -78° C. The mixture was warmed 
up to r.t gradually and stirred overnight. After quenched 
by saturated ammonium chloride solution, the mixture 
was extracted by ethyl acetate. The organic layer was 
dried over magnesium sulfate and concentrated to give 
(2-am ino -5 -ch lo rop hen y 1)-N -( 5 -chloro(2-pyridy I)) 
carboxamide (0.71 g. 100%). MS found for 
C12H9Cl2N30 M+=282, (M+2t=284. 

60 Step 2: To a solution of the compound of (2-amino-5-
chlorophenyl)-N-(5-chloro(2-pyridyl))carboxamide (0.71 
g, 2.52 mmol) in dichloromethane (10 ml) was added 
3-cyanobcnzoly chloride (417 mg, 2.52 mmol) and pyri-

65 

dine (0.611 ml, 7.55 mmol). The mixture was stirred at r.t. 
overnight. The precipitate was filtered and washed with 
dichloromethane to give N-{4-chloro-2-[N-(5-chloro(2-
pyridy 1) )carbamoy 1 ]phcny I ( 4-cyanophcny l)carboxamidc 
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as a solid (683 mg, 66%). MS found for 
C20H12Cl2N402 M+=411, (M+2t=413. 

Step 3: To a solution of the compound of N-{4-chloro-2-
[ N- ( 5 -c h loro(2 -p y rid y l))c a rba mo y I ]phenyl} ( 4-
cyanophenyl)carboxamide (683 mg, 1.66 mmoi) in anhy- 5 

drous pyridine (10 ml) and triethyl amine (1 ml) was 
saturated with hydrogen sulfide gas at 0° C. The mixture 
was stirred at r.t. overnight. After the evaporated the 
solvent, the residue was dissolved in anhydrous acetone 
(5 ml) and iodomethane (1 ml, 16.6 mmol) was added. 10 

The mixture was stirred under reflux condition for 2 hrs. 
After the evaporation of solvent, the residue was dis
solved in anhydrous methanol (5 ml) and added a solution 
of N-methylethylenediamine (0.732 ml, 8.3 mmol) and 
acetic .acid (1.5 ml) in anhydrous methanol (5 ml). The 15 

mixture was stirred under reflux condition for 2 hrs. After 
the evaporation of solvent, the crude residue was purified 
by RP-HPLC to give N-4-chloro-2-[N-(5-chloro(2-
pyridyl))carbamoyl]phenyl }[ 4-(1-methyl(2-imidazolin-
2-yl))phenyl]carboxamide as a white powder. MS found 20 

for C23H19Cl2N502 M+=468 (M+2t=470. 

Examples 82-106 

The following compounds were prepared according to the 
procedure previously described 25 

NH 

0 

o:PH 
Cl 

0 

9~ 
Cl 

CnH19ClzNsOz 
M+=4bl:! 

(M+2)+ = 470 

0 

~ 

t::xample 82 

Example 83 

Cl 
0 

<;!/ 
Cl 

C24Hz1ClzNsOz 
M+ = 482 

(M+2)+ = 484 

30 

35 

40 

45 

50 

55 

60 

65 

0 

NH 

........... N 

I 

NH 

........... N 
H 
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Example 84 

NH 

H :p 0 
Cl 

0 

NH 

9 
Cl 

C2SH23ClzN s02 
M+ = 496 

(M+2)' = 498 

Example 85 

H op 
Cl 

0 

NH 

5=) 
Cl 

yzH19ClzNs02 
M+= 456 

(M+2)+ = 458 

Example 86 

H op 
Cl 

0 

NH 

9 
Cl 

CziH!7ClzNsOz 
M+= 442 

(1\1+2/= 444 
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Example 87 Example 90 

NH 
NH 

H2N 

rN 

s~ H p 10 0 
Cl 

0 

NH 

15 p 
Cl 

CzoH1sChNs02 
C24H21CI2Ns02S M•= 428 

(M+2)'= 430 
20 M• = 514 

(M+2t = 516 

Example Rll 
Example 91 

25 
NH 

rN 

0~ H 
30 

oo~'' 
35 NH p 
40 Cl 

~4H21CI2Ns03 CnH19BrCINs02 
M•= 498 M• = 512 

(M+2)' =500 (M+2}' = 514 

45 

Example 89 Example 92 

NH NH 

50 

0 HOHN 

H H 

~ :p 0 55 00 Br Cl 
0 

NH NH p 60 p 
Cl Cl 

CzoH1sCI2Ns02 C2,H21BrCINs02 

M•= 444 65 M•= 526 

(M+2)' = 446 (M+2)• = 528 
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Example 93 Example 96 

0 
H2N 

H 
H p )Q 00 Br 

10 00 Br 

NH 
NH 

5=) 15 9 
Cl 

Cl 

C25H23BrCINs02 
Cwl·l1sBrCINs02 

M+= 472 
M' = 540 20 

(M+2/=474 
(M+2)+=542 

Example 94 
25 

Example 97 

NH NH 

'-.N rN 
I H 0~ p 30 

00 Br 

NH 35 

9 40 
Cl 

~H19BrCINs02 C24H21DrCINs03 

M•= 500 
M+ = 542 

(M+2)+ = 502 (M+2j+ = 544 

45 

Example 95 Example 98 

NH NH 

'-.N 
50 

HOHN 
H 

H H 

~ ~ () 55 
00 Br 

0 
Br 

NH NH 

9 60 9 
Cl Cl 

~JH17BrCINs02 CwH15BrCINs02 
M•= 486 65 M+ = 488 

(M+2)' = 488 (M+2j+ = 490 
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Example 99 Example 102 

NH 

Cl "'-.N Cl p I p 0 
0 10 

~ ~ 

Cl 
Cl 0 

0 
NH 

NH p 15 p 
Cl 

Cl 
C21H1sCl3Ns02 Cz2H1sCl,Ns02 M+= 502 20 M+ = 490 
(M+2j+=504 

(M+2j+=492 

Example 100 
Example 103 25 

NH 
NH 

0 Cl "'-.N Cl 

0~ 
H 

~ 
30 

0 

~ 

Cl 
Cl 0 

0 
NH 35 NH p 

40 
p 

Cl 
Cl 

C24H20Cl3Ns02 
Cz1H16CI3Ns02 M+ = 516 

M+ = 476 (M+2)+ = 518 
(M+2j+= 478 

45 

Example 101 
example 104 

NH 

so 
Cl 0 Cl H2N 

~ ~ 0 

~ 

0 

~ 

55 
Cl Cl 

0 0 

NH NH p p 60 

Cl Cl 

C25HzzCl3NsOz C2oH14ClJNs02 
M• = 530 65 M+ = 462 

(M+2)' = 532 (M+2)' 464 
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Example 105 

op: 
Cl 

0 

si" 
Cl 

C24H20CilNsOz 
M' = 432 

(M+2)' = 534 

op: 
Cl 

0 

si" 
Cl 

CzoHnCI3NsOz 
M' = 478 

(M+2)' = 480 

~~~ 
oo~cHl 

p~ 

Cl 

Example 106 

Example 107 

280 
solvent, the crude residue was purified by silica gel 
column chromatography using solvent system 25% ethyl 
acetate in hexane as eluent to give N-(5-chloro{2-
pyridyl))(5-methyl-2-nitrophenyl)carboxamide as a solid 
(1.48 g, 92%). MS found for C13HlOClN303 M•=291, 
(M+2t=293. 

Step 2: To a solution of the compound of N-(5-chloro(2-
pyridyl))(5-methyl-2-nitrophenyl)carboxamide (1.48 g, 
5.1 mmol) in methanol {10 ml) was added 5% Pt/C (1.48 

10 g, 0.19 mmol). The mixture was applied hydrogen balloon 
at r.t. for 2 hrs. After the filtration by Celite, the filtrate 
was concentrated to give {2-aminophenyl)-N-(2-pyridyl) 
carboxamide, C, chloride, N (1.36 g, 100%). MS found 
for CJ31-I12CJN30 M+=262, (M+2)+=264. 

15 Stt:p 3: To a solution of the compound of {2-aminophenyl)
N-{2-pyridyl)carboxamide, C, chloride, N {1.36 g, 5.2 
mmol) in dichloromethane (10 ml) was added 
3-cyanobenzoly chloride (860 mg, 5.2 mmol) and pyri
dine {1.26 ml, 15.6 mmol). The mixture was stirred at r.t. 

20 overnight. After the evaporation of the solvent, the crude 
residue was purified by silica gel column chromatography 
using solvent system 25% ethyl acetate in hexane as 
eluent to give N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]-
4-methylphenyl}( 4-cyanophenyl)carboxamide as a solid 

25 (830 mg, 41 %). MS found for C21Hl5ClN402 M+=390, 
(M+2t=392. 

Step 4: To a lotion of the compound of N-{2-[N-(5-chloro 
(2-py rid yl))ca rbamoy 1]-4- meth yip heny I} ( 4-
cyanophenyl)carboxamide (830 mg, 2.1 mmol) in anby-

30 drous methanol (5 ml) and ethyl acetate (10 ml) was 
saturated with hydrogen chloride gas at 0° C. The mixture 
was stirred at r.t. overnight. After the evaporated the 
solvent, the residue was dissolved in anhydrous methanol 
(5 ml) and N-mt:thykthyknt:diamine (0.926 ml, 10.5 

35 mmol) was added. The mixture was stirred under reflux 
condition for 2 hrs. After the evaporation of solvent, the 
crude residue was purified by RP-HPLC to give N-{2-
[N-(5-chloro(2-pyridyl))c.:arbamoyl }4-methylpht:nyl }[ 4-
(1-methy1(2-imidazolin-2-yl))phenyl]carboxamide as a 

40 white powder. MS found for C24H22CIN502 M·=448, 
(M+2t=-150. 

Examples 108-113 

The following compounds were prepared according to the 
45 procedure previously described 

Example 108 

50 

55 

0-~Y) 
0~CH3 

Step 1: To a solution of 5-methyl-2-nitrobenzoic acid (1 g, 
5.52 mmol) in dichloromethane (5 ml) was added oxalyl 60 

chloride (0.964 ml, 11.04 mmol) and a few drops of 
dimethylformamide. The mixture was stirred at r.t. for 2 
hrs. After the evaporation of the solvent, the residue was 
dissolved in dichloromethane (5 ml). 2-amino-5-
chloropyridine (852 mg, 6.62 mmol) and pyridine (1.34 65 

ml, 16.56 mmol) were added to the solution. The mixture 
was stirred at r.t. overnight. After the evaporation of the 

si" 
Cl 

C24H22CINs02 
M•= 448 

(M+2t 450 
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Example 109 

00~cH, 
si" 

CJ 

C25H24ClNs02 
M' = 462 

(M+2)' = 464 
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20 

HN 

0 

HN 
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00fi 
si" 
Cl 

~H24CINs02 
M'=462 

(M+2)' = 464 

Example 112 

Example 113 

Example 110 25 \ 
N 00)) 

P" o'"Y"J 
0~Cl·l3 

si" 
Cl 

C26H26CINs02 
M'= 476 

(M+2)' = 478 

C24H22ClNs02 
M' = 448 

(M+2)' = 450 

Example 111 

30 

35 

40 

45 

50 

55 

60 

I 

Cl 

C21H22ClNs02 
M' = 436 

(M+2)' = 438 

c~ 
/ DupH :: OMe 

o I .#' OMe 
0 

P" 
Br 

Example 114 

Step 1: To a solution of 3,4,5-trimethoxy-2-nitrobcnzoic 
65 acid (0.5 g, 1.95 mmol) in dichloromethane (5 rnl) was 

added oxalyl chloride (0.34 ml, 3.9 mmol) and a few 
drops of dimethylformamide. The mixture was stirred at 
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r.t. for 2 hrs. After the evaporation of the solvent, the 

residue was dissolved in dichloromethane (5 ml). 

2-amino-5-bromopyridine (0.81 g, 4.7 mmol) and pyri

dine (0.94 ml, 11.7 mmol)were added to the solution. The s. 

mixture was stirred at r.t. overnight. After the evaporation 

of the solvent, the crude residue was purified by silica gel 

column chromatography using solvent system 25% ethyl 

acetate in hexane as eluent to give N-(5-bromo(2-
10 

pyridyl))(3,4,5-trimethoxy-2-nitrophenyl)carboxamide as 

a solid (790 mg, 98%). MS found for C15H14BrN306 

M+=412, (M+2r=414. 

Step 2: To a solution of the compound of N-(5-bromo(2-
15 

pyrid y I) )(3 ,4,5 -trimet ho xy-2- ni troph~:n y !)carbo xa mid~: 

(790 mg, 1.92 mmol) in ethyl acetate (5 ml) was added tin 

chloride (II) hydrate (1.73 g, 7.67 mmol). The mixture 

was stirred under retlux condition for 2 hrs. After filtered 

by Celite, the filtrate was added lN sodium hydroxide 20 

solution and extracted with ethyl acetate. The organic 

layer was dried over magnesium sulfate and concentrated 

to give (2-amino-3,4,5-trimethoxyphenyl)-N-(5-bromo(2-

pyridyl))carboxamide (570 mg, 77%). MS found for 25 

C15H16BrN304 M+=382, (M+2r=384. 

Step 3: To a solution of the compound of (2-amino-3,4,5-

trimethoxyphenyl)-N-(5-bromo(2-pyridyl))carboxamide 
(570 mg; 1.49 mmol) in dichloromethane (5 ml) was 30 

added 3-cyanobenzoly chloride (247 mg, 1.49 mmol) and 

pyridine (0.362 ml, 4.48 mmol). The mixture wns stirred 

at r.t. overnight. After the evaporation of the solvent, the 

crude residue was purified by silica gel column chroma- 35 
tography using solvent system 25% ethyl acetate in hex
ane as eluent to give N-{ 6-[N-(5-bromo(2-pyridyl)) 
carbamoy I]· 2,3,4-trimethoxypheny I}( 4-cy anophen yl) 
carboxamide as a solid (680 mg, 69%). MS found for 
C23H19BrN405 M"=Sll, (M+2)"'=513. 40 

Step 4: To a lotion of the compouod of N-{ 6-[N-(5-bromo 
(2-pyridy I) )ca rbamoy I]-2 ,3,4-trimethoxypheny I}( 4-
cyanophenyl)carboxamide (680 mg, 1.33 mmol) in anhy
drous methanol (5 ml) and ethyl acetate (10 ml) was 45 

saturated with hydrogen chloride gas at o• C. The mixture 
was stirred at r.t. overnight. After the evaporated the 
solvent, the residue was dissolved in anhydrous methanol 
(5 ml) and N-methylethylenediamine (0.586 ml, 6.65 
mmol) was added. The mixture was stirred under reflux su 
condition for 2 hrs. After the evaporation of solvent, the 
crude residu~: was purified by RP-HPLC to give N-{ 6-
[N -(5 -brom o(2-p y ridy I)) carb am oy I]· 2, 3,4-
trimethoxyphenyl} [ 4-(1-metby1(2-imidazuliu-2-yl)) 55 
phenyl)carboxamide as a white powder (240 mg, 32%). 
MS found for C26H26BrN505 M+·568, (M+2t·570. 

Examples 115-118 

Tht: following compounds were prepared according to the 
procedure previously described 

60 

65 

284 

(T 
N ~ 

~ CF 
0 3 

HN 

Q" 
Br 

CuH19BrF3Ns02 
M+ = 546 

(M + 2/ 548 

\ 
N I ~ I H 

(J 

o I 
O ~ CF3 

NH p 
Br 

YJH19DrF3Ns02 
M• = 534 

(M+2)• = 536 

N ~ 

Example 115 

Example 116 

Example 117 

o I 
~ OMe 

0 

p~ 

Br 

C25HuBrNs()4 
M• =494 

(M+2)' = 496 
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HN 

\ 
N I~ I H 

o I 
# 

O OMe 

NH 

9 
Br 

C24H24BrNs02 
M+ = 482 

(M+2)+ = 484 

Example 118 

Example 119 

Step 1: To a solution of 4-{2-{[(tert-butyl) 
amino }sulfonyl }phenyl}bt:nzoic acid (167 mg, 0.5 mmol) 

10 

15 

20 

286 
Example 120 

2-[ 4-(N-{ 2-[N-(5-chloro-2-pyridy l)carbamoy 1) 
pbenyl}carbamoyl)pbenyl]-benzenecarboxamidine 

A stream of H2S (g) was bubbled through a 0" C. solution 

25 
of N-{2-[N-(5-chloro(2-pyridyl))carbamoyl)phenyl }[ 4-(2-
cyanophenyl)phenyl]carboxamide (100 mg, 0.22 mmol, 1.0 
(equiv.) in 9 mL pyridine and 1 roL NEt3 until saturation. 
The mixture was stirred at rt for 1 day and evaporated. The 
resulting residue was treated with Mel (94 mg, 0.663 mrnol, 

30 3.0 equiv.) in lO mL acetone at reflux temperature for 1 hr 
and concentrated to dryness. The resulting residue was 
treated with a mixture of NH40Ac (340 mg, 4.42 mrnol, 20 
equiv.) in 0.5 rnL ace tit.: acid and 2 mL methanol al 50° C. 
for 2 days. The solvent was removed at reduced pressure and 

35 the crude benzamidine was purified by HPLC (C18 reversed 
phase) eluting with 0.1% TFA in H2 0/CH3 CN to give 
2-[ 4-(N- {2-[N -(5-chloro-2-pyridyl)carbamoyl]phenyl }
carbarooyl)phenyl]benzenecarboxarnidine (15 mg, 15%). 
MS found for C26H20ClN50 2 (M+Ht: 470. 

40 

in dichloromethane (5 ml) was added oxalyl chloride 
(0.09 ml, 1 mmol) and a few drops of dimetbylformamide. 
The mixture was stirred at r.t. for 2 hrs. After the evapo
ration of the solvent, the residue was dissolved in dichlo- 45 

rnmr.lhan.e (5 ml). The compound of (2-umino-5· 
cblorophenyl)-N -(5-chloro(2-pyridyl))carboxamidc (0.17 

Example 121 

( 4-{ 2-1( diroethylamino )imino me thy 1) 
pheny 1} ph en y 1)-N-{ 2-[N -(5 -cbloro(2-pyridy I)) 

c~ rh~mnyl)pht>.nyl }r~rboxamide 

NH 
g, 0.6 mmol) and pyridine (0.122 ml, 1.5 mmol) were 
added to the solution. The mixture was stirred at r.t. 

50 
overnight. The solvent was evaporated to give (2-{[ 4-(2-
{ [ ( terl- bu ty l)a m i no ]sulfonyl} pht:nyl)phe n yl]
carbonylamino} -5-cblorophenyl)-N -(5-cbloro(2-
pyridyl))carboxamide. MS found for C29H26Cl2N404S 
M+=597, (M+2)+=599. 

Step 2: The mixture of the compound of (2-{[4-{2-{[(tert
butyl)amino ]sulfonyl }phenyl)phenyl]carbonylamino} -5-

55 

ch lo raphe n y I)- N -(5 -c h 1 oro(2-p yrid y 1) )carhox ami de 
example 12 (0.5 mmol) in trifluoroacetic acid (5 rol) was 

60 
stirred at r.l. for 5 hrs. After the evaporation of solvent, the 
crude residue was purified by RP-HPLC to give N-(5-
chloro(2-pyridy1))(5-cbloro-2-{[ 4-(2-sulfarooylphenyl)
phenyl]carhonylamino}phenyl)-carboxamide as a white 
powder (68 mg, 25%). MS found for C25H18Cl2N404S 65 'Jbis compound was prepared according to the procedure 

previously described. MS found for C28H24 C1Ns02 

(M+H)+: 498. . 
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Example 122 

N-{ 2-[N-(5-chloro(2-pyridyl))carbamoyl ]phenyl} { 4-
[2-( (h ydroxyam ino )iminomethyl)-phenyl] 

phenyl}carboxamide 

NH 

A mixture of N-{2-[N-(5-chloro(2-pyridyl))carbamoyl] 
phenyl}[ 4-(2-cyanophenyl)phenyl]carboxamide (14 mg, 
0.03 mmol, 1.0 equiv.), hydroxyamine hydrochloride (6.25 
mg, 0.09 mmol, 3.0 equiv.) and tricthyl amine (0.03 mL, 0.3 
mrnol, 10.0 equiv.) in ethanol (3 rnL) was stirred at 11 fo1 6 
days, concentrated and HPLC (C18 reversed phase) eluting 
with 0.1% TFA in H2 0/CH3 CN to give N-{2-[N-(5-chloro 
(2-pyridyl))carbamoyl]phenyl} { 4-[2-((hydroxyamino) 
irninornethyl)phenyl]pheny I }carboxamidc ( 4 mg, 27.5% ). 
MS found for C26H20CIN5 0 3 (M+Ht: 486. 

Example 123 

2-[ 4-(N -{ 2-[N -( 5-chloro-2-pyridyl)carbamoy I] 
phenyl}carbarnoyl)phenyl]benzarnide 

0 
0 

~ 

. HN"('i 
~~ 

Cl 

This compound was obtained as one of the side product in 
·Example 122. MS found for C26H19CIN4 0 3 (M+H)+: 471 

10 

15 

20 
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Example 124 

{ 4-[2-(aminomc thyl)pheny !]phenyl}-N-{ 2-[N-(5-
chloro(2-pyrid y I) )carbamoy I ]-pheny I }carboxamide 

A mixture of N-{ 2-[N-(5-chloro(2-pyridyl))carbamoyl) 
phenyl}[ 4-(2-cyanophcnyl)phcnyl)carboxamidc (200 mg, 
0.442 mmol, 1.0 equiv.), cobalt chloride (86 mg, 0.664 

25 
mmol, 1.5 cquiv.) and sodium borohydride (50 mg, 1.33 
mrnol, 3.0 equiv.) in DMF (15 mL) was stirred at 0° C. tort 
for 3 days. The reaction was quenched with ice cubes, 
diluted with DCM (100 mL) and filtered through celite. The 
filtrate was washed with saturated aqueous NaHC03 . The 

30 organic layer was dried over MgS04 , filtered, evaporated 
and HPLC (C18 reversed phase) eluting with 0.1% TFA in 
H2 0/CH3CN gave { 4-[2-(aminornethyl)phenyl)phenyl}-N
{ 2-[N -( 5-chloro(2-pyridy !))carbamoyl )phenyl} carbox
amide (87 mg, 43%). MS found for ~6H21 CIN402 (M+H)+: 

35 457 

40 

45 

50 

Example 125 

[ 4-(aminomethyl)phenyl )-N -{ 2-[N-(5-chloro(2-
pyridyl))carbamoyl)phenyl}carboxamidc 

55 A mixture of N-{2-[N-(S-chloro(2-pyridyl))carbarnoyl] 
phenyl}(4-cyanophcnyl)carboxarnide (1 g, 2.6 mrnol, 1.0 
equiv.), cobalt chloride (0.5 g,. 3.85 mrnol, 1.5 equiv.) and 
sodium borohydride (0.295 g, 7.8 mmol, 3.0 equiv.) in DMF 
(20 mL) was stirred at o• C. to rt for 2.5 hr. The reaction was 

60 quenched with icc cubes, diluted with ethyl acetate {100 mL) 
and filtered through celite. The filtrate was washed with 
saturated aqueous NaHC03 . The organic layer was dried 
over MgS04 , filtered, evaporated and HPLC (C18 reversed 
phase) eluting with 0.1% TFA in H20/CH3CN gave [ 4-

65 ( aminornethyl)phenyl)-N- { 2-[N -(5-chloro(2-pyridyl)) 
carbamoyl]phenyl}carboxamide (320 mg, 30%). MS found 
for ~0H17CIN402 (M+Ht: 381. 
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Example 126 

N -{ 2-[N-(5-chloro(2-pyridyl))carbamoyl)phenyl} { 4-
[ (2-imidazolin-2-y !amino )me thy!]

phenyl}carboxamide 

HNM~ HN N I A ~ ;oH ~ 
\_j 00 ~ 

HNn~ 
N ~ 

Cl 

10 

15 

A mixture of [ 4-(aminomethyl)phenyl]-N-{2-[N-(5-chloro 20 

(2-pyridyl))carbamoyl]phenyl}carboxamide (80 mg, 0.21 
mmol), 2-methylthio-2-imidazoline hydriodide (77 mg, 
0.315 mmol, 1.5 t:quiv.) and trit:thyl amint: (0.5 mL) in 1 mL 
DMF was stirred at room temperature overnight, concen
trated to dryness and HPLC (C18 reversed phase) eluting 25 

with 0.1% lFA in H20/CH3CN gave N-{2-[N-(5-chloro(2-
pyridyl))carbamoyl]phenyl} { 4-[(2-imidazolin-2-ylamino) 
methyl)phenyl}carboxamide (13.5 mg, 15%). MS found for 
Cz3H21CIN60z (M+H)"': 449 

Example 127 

N-{ 2-[N -(5-chloro(2-pyridyl))carbamoy I ]phenyl}( 4-
{[(1-metbyl(2-imidazolin-2-yl))amino] 

methyl}phenyl)carboxamide 

30 

35 

290 
Example 128 

N-(5-hromo-2-pyridinyl)-(2-4-[(2-aminosulfonyl) 
phenyl]phenylcarbonylamino)-5-. 

fluorophenylcarboxamide. 

Step 1: A solution of 5-fluoro-2-nitrobenzoic acid (10.0 g, 54 
mmol, 1.0 equiv), 2-amino-5-bromopyridine (12.2 g, 1.3 
equiv), in 80 mL of pyridine was treated with phospho
rous oxychloride (25.3 g, 3.0 equiv) for 30 min. The 

volatile was evaporated and the residue was redissolved 
into EtOAc, washed with 1N HCI, saturated aqueous 
NaHC03 and saturated aqueous NaCI. The organic layer 
was dried over Na2S04, filtered, and evaporated. The 
volatile was evaporated, and the product was trituratt:d 

with diethyl ether to give N-(5-bromo-2-pyridinyl)-(2-
nitro)-5-fluorophenylcarboxamide (12.5 g, 68%). MS 

found for C12H7 BrFN30 3 (M+H}": 340, 342. 

4o Stt:p 2: A solution of N-(5-bromo-2-pyridinyl)-(2-nitro)-5-

flurophenylcarboxamide (2.0 g, 5.88 mmol, 1.0 cquiv) in 
30 mL of EtOAc was treated with SnCI22H20 (5.90 g, 4 
equiv) at reflux for 4 h. The volatile was evaporated and 

45 

50 

Step 1: To the boiling solution of 2-methylthio-2-
imidazoline hydriodide (1 g, 8.4 mmol) in methanol (10 
mL) was added Mel (0.78 mL, 12.6 mmol, 1.5 equiv.) 
dropwise. The reaction mixture was stirred at reflux 
temperature for 1 hr, concentrated and crystallized with 55 

ether to give 1-methyl-2-methylthio-2-imidazoline (1.1 g, 
100%). MS found for C5H10N2S (M+H)"': 131. 

Step 2: A mixture of [ 4-(aminomethyl)phenyl]-N-{2-[N-(5-
chloro(2-pyridyl) )carbamoyl ]phenyl }carboxamide (74 
mg, 0.195 mmol), 1-methyl-2-methylthio-2-imidazoline 60 

(25 mg, 0.195 mmol), NEt3 (2 mL) and pyridint: (5 mL) 
was stirred at 80° C. overnight, concentrated and HPLC 
(C18 reversed phase)eluting with 0.1% TFA in H20/ 
CH3CN gave N-{2-[N-(5-chloro(2-pyridyl))carbamoyl] 
phenyl}( 4- { [ (1-me thyl(2-imidazo lin-2-yl))am ino] 65 

methyl}phenyl)carboxamide (52 mg, 65%). MS found for 
Cz4H23CIN60 2 (M+H}": 463. 

the residue was redissolved in EtOAc, washed with satu
rated aqueous NaHC03 and 1N NaOH. The organic layer 

was dned over MgS04, tiltered and evaporated to N-(5-
b ro mo- 2-pyridin y I )-(2 -amino )-5-fi uorop he ny !carbo x

amide (1.79 g, 98%). MS found for C1zH9BrFN30 
(M+H)"': 310, 312. 

Step 3: A mixture of N-(5-bromo-2-pyridinyl)-(2-amino)-5-
fiuorophenylcarboxamide (0.310 g, 1 mmol, 1.0 equiv), 
4-[ (2-t-butylaminosu lfony !)phenyl ]benzoy I chloride 
(0.430 g, 1.3 equiv), pyridine (2 mL) in 10 mL of 
dichloromethane was stirred at rt overnight The volatile 
was evaporated and the residue was redissolved into 
EtOAc, washed with 1N HCI, saturated aqueous NaHC03 
and saturated aqueous NaCl. The organic layer was dried 
over Na2S04 , filtered, and evaporated. The intermediate 
was reacted into 5 mL of trifiuoroac~:tic add at rt ovt:r
night. TFA was then evaporated and the product was 
triturated with diethyl ether, and then with chloroform to 
give N-(5-bromo-2-pyridinyl)-(2-4-[(2-aminosulfonyl) 
pheny I ]phenylcarbony lam ino )-5 -ftuorophe nylcarhox
amide (120 mg, 21 %). MS found for C25H18BrFN4 0 4S 
(M+H)"': 569, 571. 
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Example 129 

10 

15 

This compound was prepared according to the procedure 
described in example 2 with the exception of using zinc in 
acetic acid to reduce nitro-intermediate in step 2. The final 20 

product was purified by HPLC (C18 reversed phase)eluting 
with 0.5% TFA in H2 0/CH 3 CN. MS found for 
CzsHlaCIFN40 4S (M+H)"•: 525, 527. 

Example 130 

H 

0~~~ 0 

0 # ~ 
N 
H 

25 

30 

35 

292 
step 1b performed on the nitro-intermediate from step 1. The 
final product was purified by HPLC (C18 reversed phase) 
eluting with 0.5% TFA in H20/CH3CN MS found for 
C30H29BrN60 4S (M+H}"": 649, 651. 

Step lb: A mixture of N-(5-bromo-2-pyridinyl)-(2-nitro)-5-
ftuorophenylcarboxamide (0.68 g, 2 mmol, 1.0 equiv), 
N-methylpiperazine (0.60 g, 3 equiv), and Cs2C03 (1.30 
g, 2 equiv) in 5 mL of dimethylformamide was stirred at 
90° C. overnight. Ethyl acetate was added and washed 
with H20. The organic layer was dried over Na2S04 , 

filtered, evaporated, purified via flash chromatography on 
silica gel to give N-(5-bromo-2-pyridinyl)-(2-nitro)-5-(4-
N-methylpiperazine)phenylcarboxamide (0.54 g, 65%). 
MS found for C17H18BrN50 3 (M+Ht: 419, 421. 

Example 132 

This compound was prepared according to the procedure 
described in example 5. The final product was purified by 
HPLC (C18 reversed phase) eluting with 0.5% TFA in 
H20/CH3CN MS found for C28H21CIN60 4S (M+Ht: 573, 

·~u 
Br 40 575. 

This compound was prepared according to the procedure 
described in example 2 with the exception of using 
5-acetamido-2-nitrobenzoic acid as the starting material in 
step 1. The final product was purified by HPLC (C18 45 

reversed phase) eluting with 0.5% TFA in H20/CH.CN MS 
found for C27H22BrN50 5S (M+H)+: 608, 610. 

Example 131 

This compound is prepared according to the procedure 
described in example 2 with the exception of the following 

50 

65 

Example 133 

N -(5-bromo-2-pyridinyl)-(2-tl-[ (2-aminosulfonyl) 
phenyl )phenylarninocarbony !amino )-5-

ftuorophenylcarboxamide. 
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Step 3: A mixture of 4-[(2-t-butylaminosulfonyl)phenyl] 
phenylamine (O.I80 g, 1.2 equiv), N,N'-disuccinimidyl 
carbonate (0.154 g, 1.2 equiv), 4-methylmorpholine (0.5 
mL) in 10 mL of acetonitrile was stirred at rt for 30 min. 
N -(5-bromo-2-pyridinyl)-(2-amino )-5-ftuorophenylcar- 5 

boxamide (O.I55 g, 0.5 mmol, 1.0 equiv) was added and 
the solution was stirred at rt for 3 hrs. The volatile was 
evaporated and the residue was redissolved into EtOAc, 
washed with IN HCl, saturated aqueous NaHC03 and 10 
saturated aqueous NaCI. The organic layer was dried over 
Na2S04 , filtered, and evaporated. The intermediate was 
reacted into 5 mL of trifluoroacetic acid at rt overnight. 
TFA was then evaporated and the product was purified by 
HPLC (CI8 reversed phase) eluting with 0.5% TFA in 
H2 0/CH3 CN to give N-(5-bromo-2-pyridinyl)-(2-4-[(2-
aminosulfonyl)phenyl]phenylaminocarbonylamino)-5-
fluorophenylcarboxamide (0.053 g, 18%). MS found for 
C25H19BrFN50~S (M+Ht: 584, 586. 

15 

20 

OH 
I 

Examples 134-135 

N-(5-bromo-2-pyridinyl)-(2-( 4-
amidinopheny lcarbonyi)amino )5-

fluorophcnylcarboxamide. 

\_/\_;;0 
~-

Example 134 

H~ HN=P.=' 
O HN-()-Br 

25 

30 

35 

Example 135 40 

Step 1: A mixture of N-(5-bromo-2-pyridinyl)-(2-amino)5-
fluorophenylcarboxamide (1.24 g, 4 mmol, 1.0 equiv), 
4-cyano benzoyl chloride (0.792 g, equiv), and pyridine 

50 

(3 mL) in I5 mL of dichloromethane was stirred at rt 55 

overnight. The volatile was evaporated and the residue 

was redissolved into EtOAc, washed with IN HCI, satu
rated aqueous NaHC03 and saturated aqueous NaCI. The 
organic layer was dried over Na2S04 , filtered, and evapo
rated to give N-(5-bromo-2-pyridinyl)-(2-(4- 60 

cyanophenylcarbonyl)amino)5-fluoropbenylcarboxamide 
(1.14 g, 65%). MS found for C20H12BrFN~02 (M+Ht: 
439, 441. 

Step 2: A mixture of N-(5-bromo-2-pyridinyl)-(2-(4- 65 

cyanophenylcarbonyl)amino)5-fluorophenylcarboxamide 
(1.12 g, 2.56 mmol, 1.0 equiv), hydroxylamine-HCI 

294 
(0.213 g, 1.2 equiv), and triethylamine (1 mL) in 15 mL 

of ethyl alcohol was stirred at 50° C. overnight. The 

volatile was evaporated and the residue was redissolved 

into EtOAc, washed with IN HCI, saturated aqueous 

NaHC03 and saturated aqueous NaCI. The organic layer 

was dried over Na2S04 , filtered, and evaporated to give 

N -(5-bromo-2-pyridinyl)-(2-( 4-hydroxyamidinophenyl

carbonyl)amino)S-ftuorophenylcarboxamide (compound 

Example 194) (0.84 g, 70%). One third of this material 

was purified by HPLC (C18 reversed phase) eluting with 

0.5% TFAin H2 0/CH3 CN to yield 0.20 grams (71 %). MS 

found for C20H15BrFN50 3 (M+H)+: 472, 474. 

Step 3: A mixture of N-(5-bromo-2-pyridinyl)-(2-( 4-

hydroxyamidinophenylcarbonyl)amino)5-ftuorophenyl

carboxamide (0.56 g, 1.19 mmol, 1.0 equiv) and zinc dust 

(0.39 g, 5.0 equiv), in 10 mL of acetic acid was stirred at 

rt for 45 min. The volatile was filtered and evaporated. 

The residue was purified by HPLC (C18 reversed phase) 

eluting with 0.5% TFA in H2 0/CH3CN give N-(5-bromo-

2-pyridinyl)-(2-( 4-arnidinophen ylcarbonyl)amino )5-

fluoropbenyl-carboxamide (compound Example 195) 

(0.24 g, 44%). MS found for C20H15BrFN50 2 (M+Ht: 

456, 458. 

Example 136 

N -( 5-bromu-2-pyridin y 1)-(2-( 4-( 1-methy 1-2-
imadazolin-2-y l)phcny lcarbony !)am ina )5-

fluorophenylcarboxamide. 

Step 1: A stream of HCI(g) was bubbled through a 0° C. 

solution of N-(5-bromo-2-pyridinyl)-(2-( 4-cyanophenyl

carbonyl)amino)5-fluorophenylcarboxamide (1.0 g, 2.3 

mmol) in 30 mL of methanol until saturation. The mixture 

was stirred at rt overnight and evaporated. One-fifth of the 

resulting residue was treated with (2-aminoethyl) 

methylamine (O.IO g) in 10 ml methanol at rt overnight. 

The solvent was removed at reduced pressure and the 
crude product was purified by HPLC (C18 reversed 

phase) eluting with 0.5% TFA in H20/CH3CN to give 

N -( 5-bromo-2-pyrid iny 1)-(2-( 4-( 1-methy 1-2-im adazolin-

2-y l)phe n y lcarbon y !)amino )5 -fi uoropheny lcarboxamide 

(0.082 g, 37%). MS found for Cz3 H19RrFN50 2 (M+Ht: 

496, 498. 
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Examples 137-19S 

!he following compounds were 
mg to the procedure describ d . prEepared generally accord-

. e m xample 196. 

Example 137 
5 

NH 

0 

0 

0 

Example 138 

HN 

0 

0 

r 

""U 
Br 

MS (M+H):539, 541 

HN 

0 

0 

F 

"""()_ 
Br 

MS (M+H):526, 528 

Example 139 
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50 

55 

60 

65 

0 

0 
NH 

296 
-continued 

HN 

0 

0 

HN F u Cl 

MS (M+H):466, 468 

0 

Example 140 

Example 141 

Example 142 
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Example 143 Example 146 

0 

10 F HNY"l 

oyl--
HNU 

Cl 

15 

MS (M+H):482, 484 MS (M+H):495, 497 

20 

Example 144 
25 

Example 147 
NH 

0 H2N 
30 

0 0 

~ 
F 

~ 35 
0 0 

F 
p 

HN~' HNU 
40 

Cl 

MS (M+H):480, 482 MS (M+H):430, 432 

45 

Example 145 

50 NH 
Example 148 

rN 'N 
s~) 0 I 0 

55 

fl 

~ 
F 

~ 0 0 
60 F 

""U ""'Q I ~ 
Cl 65 

# Cl 

MS (M+H):498, 500 MS (M+H):458, 460 



US 6,835,739 B2 
299 300 

-continued -continued 

Example 149 
NH 

Example 152 

10 

15 

MS (M+H):452, 454 
MS (M+H):412, 414 

20 

Example 150 25 
Example 153 

NH 

HzN 0 0 30 0 

~ 
F p 0 F 35 0 

HN~ HN~ 
Cl 

40 # Cl 

MS (M+H):412, 414 MS (M+H):466, 468 

45 

Example 151 Example 154 

50 
........... N 

0 
I 0 

F p 55 F 

~ 0 0 

HNU 60 HN~ 
# Cl # Cl 

MS (M+H):452, 454 MS (M+H):440, 442 
65 



0 

301 
-continued 

NH 

NH 

0 

F HN~ 

~ 
""'Cl 

MS (Mo~-H):482, 484 

MS (Mo~-H):480, 482 

() 

o I # 
F ~N ~ 

Cl 

F 

""'II) 
~Cl 

MS (Mo~-H):516, 518 
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302 
-continued 

Example 158 

NH 

0 

o I # 
F~~ 

F 

•m'Cl 
Cl 

MS (Mo~-H):513, 515 

Example 159 

o I # 
F ~N ~ 

F 

""'Cl 
Cl 

MS (M+H):548, 550 

Example 160 

NH 

0 

F HN~ 

0~ 
HN'I(N~ 

~Cl 
MS (M+H):530, 532 
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Example 161 Example 164 

HN 

I H2N 
0 

0 

~ 
10 F 

~ 0 
F 0 

"""()_ 15 

HN~ 
~ Cl ~ Cl 

MS (M+H):426, 428 

20 
MS (M+H):428, 430 

Example 162 25 
Example 165 

H2N f::l 
0 

30 0 

~ 
F 

~ 0 35 0 

F 

HN~ 
40 

HN~ 
~ Cl Cl 

MS (M+H):428, 430 MS (M+H):452, 454 

45 

Example 163 Example 166 

so 

HN eN 
I 0 0 

F 

0) 
55 F 

o~, 0 

60 

HN~ HN~ 
~ Cl ~ Cl 

MS (M+H):426, 428 65 
MS (M+H):470, 472 
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0 

HNY'l 
o~P 

HN'(N~ 

~Cl 
MS (M+H):452, 454 

0 

0 ~ p 

""U 
# Cl 

MS (M+H):498, 500 

0 

p 

~ 0 
r 

""U 
# Br 

MS (M+H):528, 530 

US 6,835,739 B2 

Example 167 

10 

15 

20 

Example 168 25 

30 
IN 
0~ 

35 

40 

45 

Example 169 

50 

0 
55 

60 

65 

NH 
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0 

o I # 
p ~N ~ 

p 

HN'(N~ 

~Br 
MS (M+H):560, 562 

0 

r 

o~, 
""'U 

# n.-

MS (M+H):544, 546 

0 

p 

~ 0 
p •mu 
Br 

MS (M+H):542, 544 

Example 170 

Example 171 

Example 172 
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Br 

MS (M+H):474, 476 
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HNYN~ 

~Br 
MS (M+H):490, 492 
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r 

0~ 
""'0 

Br 

MS (M+I-1):472, 474 

0 

'o~, 
""'0 

Br 

MS (M+H):488, 490 
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F 
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F 

""'0 I~ 
# 

Br 

MS (M+H):502, 504 
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Example 177 

Example 178 



~~ 
N 

I 

'-...N 
I-I 

309 
-continut:d 

0 

r 
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F 
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MS (M+I-1):514, 516 
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NH 
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~Br 
MS (M+I-!):514, 516 
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MS (M+I-!):470, 472 
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-continut:d 
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~ 0 F 

HN'Q 
# Br 

MS (M+I-!):484, 486 

0 

HNIII 
o~F 

""U 
Br 

MS (M+I-!):482,484 

0 

0 ~ HNU 
MS (M+I-!):496, 498 

Example 182 

Example 183 

Example 184 

F 

Br 
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Examplel85 
Example 188 NH 

0 0 

p ~N ~ 
0 'I # 

p 

HNYN~ 

~CI 
15 

p ~N ~ 
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p 

HNYN~ 

~CI 

10 

MS (M+H):484, 486 MS (M+H):SOO, 502 
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Example 186 25 Example 189 

NH 

0 0 30 0 0 

·~ 
p 

~ o I # 35 0 
p 

HNU HNU I~ 
40 # Br Cl 

MS {M+H):498, 500 MS (M+H):510, 512 
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Example 187 
· Example 190 

NH 
50 

IN 
0 s~ 0 

55 

'o~, ·~ o. I # 

60 

'"U HNU 
# Cl # Br 

MS {M+H):470, 472 65 MS (M+I-1):542, 544 
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-continued 
Example 191 

0 

F HN~ 

0~ 

HNU 
Br 

MS (M+H):526, 528 

0 

F HN~ 

0~ 

HNU 
Br 

MS (M+H):470, 472 

Example 193 

.......... 
N 

I 

10 

15 

20 

50 

55 

60 

65 

314 
-continued 

Example 194 

F HN~ 

0~ 

""U 
Br 

MS (M+H):484, 486 

Example 196 
NH 

MS (M+H):496, 498 
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-continued refiuxed for 1 hour. Reduction completed. The solid was 

HN 

I 

NH 
Example 197 filtered through a cclitc bed. The filtrate was diluted with 

EtOAc (50 mL), and the red solution was washed with lN 
aq. NaOH solution (x3) and brine, dried and evaporated to 
give intermediate compound 2 (230 mg, 78%). MS found for 
C141-I14BrN30 3 (M+Ht: 352.00, 354.05. 

o I ~ 
F ~N ~ 

F 

HNYN~ 

~CI 
MS (M+H):444, 446 

Example 198 

0 I ~ 
F~N ~ 

F 

I ~ HN'QN 

~ Cl 

MS (M+H):446, 448 

Example 199 

N-{2-[N-(5-bromo(2-pyridyl))carbamoyl]-4,5-
d imethoxyp henyl }( 4-cyanophenyl)carboxamide 

OMe 

NCu;M<O~"y·~ 
~I NHO (A 

Br 

0 

To a solution of 4,5-dimethoxy-2-nitrobenzoic acid (2.2 gm, 
10 mmol) and 2-amino-5-bromopyridine (2.4 gm, 14 mmol) 
in anhydrous pyridine (50 mL) at 0° C. was added POCI3 

To a solution of intermediate compound 2 (200 mg, 0.57 
mmol) in a mixture of pyridine (3 mL) and DCM (10 mL) 
was added 4-cyanobenzoyl chloride (140 mg, 0.85 mmol). 

10 Pn:cipitate formed immediately and the reaction was com
plete. The solid was collected by filtration and washed with 
DCM. After drying in vacuo, the titled compound was 
obtained as a yellow solid in 70% yield (190 mg). MS found 
for C22H 17BrN40 4 (M+H)+: 481.00, 483.00. 

15 

20 

25 

30 

Example 200 

( 4,5-dimethoxy-2-{[ 4-(1-methyl(2-imidazolin-2-yl)) 
phenyl]carbonylamino }phenyl)-N-(5-bromo(2-

pyridy l))carboxamide 

c~ N 
I 

0 

To a solution of compound obtained in Example 259 (100 
mg, 0.20 mmol) in 10% Et3N/pyridine (10 mL) at 0° C. was 

35 bubbled dry H2S gas to saturation. The mixture was stirred 
at ambient temperatures overnight, and the conversion was 
complete. The solvent was removed to dryness, and the 
residue was suspended in anhydrous acetone (10 mL), 
followed by addition of Mel (1 mL). The reaction mixture 

40 was refiuxed for 1 hour. The solvent was removed by rotary 
evaporation. 'lb the residue was added anhydrous MeOH (10 
mL) and N-methyletbylenediamine (1 mL). The resulting 
mixture was reftuxed for 1 hour, concentrated and subjected 
to RP-HPLC purification to give the title compound. MS 

45 found for C25H24BrN5 0 4 (M+H)+: 538.1, 540.1. 

50 

55 

Example 201 

4-(N -{ 2-[N-( 5-hromo(2-pyrid y I) )carbamoy I ]-4,5-
dimethoxyphenyl }carbamoyl)

benzenecarboxamidine 

NH -~~ 
yY~ N 

I NH 0 u 
0 

Br 
(1. 9 mL, 20 mmol). After stirring at room temperature for 30 60 

min, the reaction was complete. The mixture was concen
trated and diluted with EtOAc (200 mL). The organic 
solution was washed with brine, dried and evaporated to 
give intermediate compound 1 (3.0 gm, 80%). MS found for 
C, 4H12BrN30 5 (M+Ht: 382.00, 383.95. 65 The title compound was obtained according to the procedure 

previously described. MS found for C22H20BrN5 0 4 

(M+H)+: 498.1, 500.0. 
A mixture of intermediate compound 1 (320 mg, 0.83 mmol) 
and SnCI2 .2H20 (900 mg, 4.0 mmol) in EtOAc (10 mL) was 



US 6,835, 739 B2 
317 

Example 202 

N -(5-cb loro(2-pyridy !)){ 2-( ( 4-cyanophenyl) 
carbony !amino ]-5 -metboxyphcny 1} -carboxamidc 

A 
NCu;yY~uN~ 
~ I NH 0 I # 

0 

Cl 

The title compound was obtained according to the procedure 
previously described. 

10 

15 

318 
Example 205 

N-(5-chloro(2-pyridy1))[2-( { 4-[ imino(methylamino) 
methyl)phenyl}carbonylamino)-5-methoxyphenyl) 

carboxamide 

MS found for C21H15 CIN40 3 (M+Hr: 407.0. 

Example 203 

The title compound was obtained according to the procedure 
20 previously described. MS found for C22H20ClN50 3 

(M+H)"'": 438. 

N -( 5 -chloro(2-pyridyl) )( 5-methoxy -2-{[ 4-(1-methy I 
(2-imidazoli n-2-y I) )phcny 1)-carbonylam ino }phcny I) 

carboxamide 

OMe 

r:~ ~~ N 
N 

I NH 0 'Q 
0 

Cl 

To the suspension of the compound Example 262 (100 mg) 
in a mixture.of anhydrous MeOH (5 mL) and EtOAc (5 mL) 

25 

30 

35 

at 0° C. was bubbled anhydrous HCI gas to saturation. The 40 

mixture was stirred at ambient temperatures overnie;ht. The. 
conversion complt:ted. The solvent was evaporated to dry
ness. The residue was dissolved in anhydrous MeOH (10 
mL), followed by addition of N-methylethylenediamine (1 
mL). The resulting mixture was refluxed for l hour, con- 45 

centra ted and subjected to RP-HPLC purification 10 ~ive the 
titie compound 263. MS found for C24H220N50 3 (M+Ht: 
464. 

Example 204 

4-(N -{ 2-[N -( 5 -chloro(2-pyridy 1) )carbamoy 1)-4-
methoxyphenyl }carbamoyl)benzene-carboxamidine 

OMo 

NH ~" N N 
H2N 

NH 0 'Q 
0 

50 

55 

60 

Cl 

Example 206 

(2-( { 4-((dimethylamino)iminomethyl) 
phenylcarbonylamino)-5-methoxyphenyl]-N-(5-

chloro(2-pyridyl))carboxamide 

OMe 

NH ~~ N 

NH 0 'Q 
\ 

N 

I 

0 

Cl 

The title compound was obtained according to the procedure 
previously described. MS found for C23H22ClN5 0 3 

(M+Ht: 452. 

Example 207 

N -( 5-chloro(2-pyrid y I) )(2-{ [ 4-
( iminopyrrol idiny lrncthy l)p hcny l)carbony !amino}-5-

methoxyphenyl)carboxarnide 

OMc 

~~ N 

NH 0 u 
NH 

eN 

0 

Cl 

The title compound was obtained according to the procedure 65 The title compound was obtained according to the procedure 

previously described. previously described. 

MS found for C21H18CIN50 3 (M+H)"'": 424. MS found for Cz5 H24CIN50 3 (M+Ht: 478. 
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Example 208 

N-(5-chloro(2-pyridyl))(2-{[ 4-
( iminopiperidylmethyl)phenyl ]carbon y !amino} -5-

methoxyphenyl)carboxamide 

OMe 

NH 9rr~ N 0 NH 0 u 
0 

CJ 

10 

15 

320 
Example 211 

(2-{[ 4-(amino(bydroxyimino)metbyl)phenyl] 
carbony !amino} -5 -methoxyphenyl)-N -( 5-chloro(2-

pyridyl))carboxamide 

OMe 

H2N ~~ N 

NH 0 '0 
0 

Cl 

The title compound was obtained according to the procedure 
previously described. MS found for C26 H26CIN5 0 3 20 

(M+Ht: 492. 

To a suspension of compound N-(5-chloro(2-pyridyl)){2-
[( 4-cyanophenyl)carbonylamino )-5-methoxyphenyl }car
box amide (150 mg) in EtOH (10 mL) was added 
hydroxyamine hydrochloride (80 mg) and Et3N (200 ,uL). 

Example 209 

N -(5 ·cbloro(2-pyridyl))(2-{[ 4-(iminomorpho lin-4-
ylmeth y l)pheny I ]carbonylamin} -5 -methoxyphenyl) 

carboxamide 

The title compound was obtained according to the procedure 
previously described. MS found for C25H24CIN5 0 4 

(M+Ht: 494.1. 

Example 210 

N-(5-chloro(2-pyridyl))(2-{[ 4-(imino-1,4-
thiazaperhydroin-4-ylmethyl)phenyl) 

carbonylamino} -5 -metboxypbenyl)carboxamide 

The mixture was stirred at 60° C. overnight and the reaction 
was complete. The solvent was evaporated and the crude 
material was purified by RP-HPLC to give the title com-

25 pound. MS found for C21 H18CIN50 4 (M+Ht: 440.1. 

30 

35 

40 

Example 212 

N -(5-bromo(2-pyridyl)){ 2-[( 4-cyanophenyl) 
carbon ylamino )-5-methoxypheny I }carboxamide 

The title compound was obtained according to the procedure 

45 
previously described. MS found for C21 H15BrN4 0 3 

(M+Ht: 451.00, 453.00. 

50 

55 

60 

Example 213 

N -( 5-bromo(2-pyridy I))( 5-methoxy -2-{[ 4-(1-methy I 
{2-imidazolin-2-yl))phenyl]carbonylamino }phenyl) 

carboxamide 

OMe 

~~ N 

NH 0 u 
0 

Br 

The title compound was obtained according to the procedure 65 The title compound was obtained according to the procedure 

previously described. MS found for C25 H24CIN5 0 3S previously described. MS found for C24H22BrN5 0 3 

. (M+HnlO. (M+HV: 508, 510. 
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Example 214 

4-(N -{ 2-[N -( 5·bromo(2-pyridy I) )carbamoy I ]-4-
methoxyphenyl}carbamoyl)benzenecarboxamidine 

OMc 

~~u NH 

H2N 

NH 0 I ~ 
0 

Br 

10 

15 

322 
Example 217 

N-(5-chloro(2·pyridyl))(2·{[ 4-

(iminopyrrolidiny !me thy l)pheny I ]carbonylamino}-5-
methoxyphenyl)cafboxamide 

OMe 

~~ N 

NH 

eN 

NH 0 u 
0 

Br 

1be title compound was obtained according to the procedure 
previously described. MS found for C

21
H

18
BrN

5
Q

3 20 
The title compound was obtained according to the procedure 

(M+H)+: 468.05, 470.00. previously described. 

Example 215 

N-(5-bromo(2-pyridyl) )[2·( { 4{ imino( metbylamino) 
meth y I ]pheny I }carbony !amino)-5-me thoxyphen yl] 

earboxamide 

OMo 

~~ N 

NH 0 u 
Br 

0 

The title compound was obtained according to the procedure 
previously described. MS found for C22H20BrN50 3 

(M+I·W: 482, 484. 

P.nmp!P. 216 

[2-( { 4-[(dirnethylamino)iminomethyl] 
phenyl}carbonylamino)-5-metboxypheny!]-N-(5· 

bromo(2-pyridyl))carboxamide 

OMc 

NH ~~ N 

NH 0 u 
0 

Br 

25 

30 

35 

40 

MS found for C25H24BrN50 3 (M+H)+: 522, 524. 

Example 218 

N-(N -(5-bromo(2-pyridyl))(2-{[ 4-
( iminopiperidy !me thy l)pbeny I ]carbonylamino}-5-

mcthoxyplhenyl)carboxamide 

NH ~ H 

0~ yYNyN~ N ~NH 0 ~'' 
0 

The title compound wa<; obtained according to the procedure 

previously described. 

MS found for C26H26BrN50 3 (M+H)+: 536.1, 538.1. 
45 

50 

55 

60 

Example 219 

N-(5-bromo(2-pyridyl))(2·{[ 4-(iminomorpholin-4-
y lmethy l)phen yl )carbony !amino} -5-methoxyphenyl) 

carboxamide 

The title compound was obtained according to the procedure 
The title compound was obtained according to the procedure 65 
previously described. MS found for C

23
H

22
BrN

5
Q

3 
previously described. 

(M+H)+: 496.1, 498.1. MS found for C25H2~BrN50~ (M+Ht: 538.1, 540.1. 
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Example 220 

N -(5-bromo(2-pyridyl) )(2-{[ 4-(imino-1 ,4-
thiazaperhydroin-4-ylmethyl)phenyl] 

carbonyl amino} -5 -methoxyphenyl)carboxamide 

The title compound was obtained according to the procedure 
previously described. 
MS found for C25H2~BrN503S (M+Ht: 554.1, 556.05. 

Example 221 
(2- { [ 4-(a mino(h ydro xy imino )me th yl)phe n yl] 
carbonylamino} -5-methoxyphenyl)-N -(5-bromo(2-
pyridyl))carboxamide 

0 

The title compound was obtained according to the procedure 
previously described. 
MS found for C21H18BrN5 0 4 (M+Ht: 484.1, 486.0. 

Example 222 

N-(5-chloro(2-pyridyl)){ 6-((4-cyanophenyl) 
carbonylamino]-3-hydroxyphenyl}carboxamide 

A 
NCn;yY~uN~ 
~I NH 0 I# 

0 

Cl 

. To a suspension of compound N-(5-chloro(2-pyridyl)){2-

10 

15 

324 
Example 223 

meth y 12-{ 3-(N -( 5-chloro(2-pyridy I) )carbamoy 1)-4-
[ ( 4-cy anopheny l)carbonylamino ]-phenoxy} acetate 

oj(o~ 

NCv;cX~y-~ 
~I NHO lA 

Cl 

0 

To a mixture of compound N-(5-chloro(2-pyridyl)){ 6-(( 4-
cyanophen yl)-carbonylamino )-3-hydroxyphe::nyl }carboxa
mide (50 mg, 0.13 mmol) and C~C03 (83 mg, 0.25 mmol) 

20 in DMF (1 mL) at room temperature was added ethyl 
bromoacetate (15 pL, 0.13 mmol). The mixture was stirred 
for 1 hour before diluted with EtOAc (20 mL) and water (10 
mL). The organic layer was washed with brine dried and 
evaporated to give 70 mg of the crude compound, which was 

25 used without farther purification. MS found for 
C24H,gCIN40s (M+H)+: 479.0. 

Example 224 

30 methyl 2-( 4-( { 4-((dimethylamino)iminomethyl] 

35 

40 

phenyl }carbonylamino )-3-[N -( 5-chloro(2-pyridy I)) 
carbarnuy !)phenoxy )acetate 

NH 

o](o"-
A~ 
yY~ N 

NH 0 'Y') ~CI 
0 

45 The title compound was obtained according to the procedure 
previously described. MS found for C25 H24 CIN5 0 5 

(M+Ht: 510.1. 

50 

55 

Example 225 

(6-{[ 4-(amino(hydroxyimino)methyl)phenyl) 
carbony !amino} -3-h ydroxyphenyl)-N -( 5-chloro(2-

pyridyl))carboxamide 

0 

[ ( 4-cyanophe::nyl)-carbonylamino )-5-me thoxyphe::nyl }car
boxamide (500 mg, 1.2 mmol) in DCM (100 mL) at -78• C. 
was added BBr3 (2 mL). The mixture was stirred at ambient 
temperatures for 72 hours. The solid was collected by 60 

filtration and was washe::d by DCM and wate::r, drie::d under 
vacuum. The filtrate was concentrated and extracted with 
EtOAc. The organic extract was washed with brine, dried 
and evaporated. The resulting solid was combined with the 
solid obtained from filtration to give the title compound. 
Total yield is 90% (430 mg). MS found for C20H13CIN~03 
(M+H)+: 393.0. 

65 The title compound was obtained according to the procedure 
previously described. MS found for C20H 16CIN50~ 
(M+Nat: 448.0. 
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Example 226 

4-(N-{ 2-[N -( 5-chloro(2-pyridy !))carbamoyl )4-
hydroxyphenyl}carbamoyl)-benzenecarboxamidine 

OH 

NH ~~ N H2N 

NH 0 ~ 
0 

Cl 

NH 

10 

15 

326 
Example 229 

A 
yY~yN~ 

NH 0 (A 
F 0 

C21HnCIFNsOJ 
Exact Mass: 441.10 

Mol. Wt.: 441.84 

CI 

The title compound was obtained according to the procedure The title compound was synthesized according to the pro

previously described. MS found for c
20

H
16

C1Ns0
3 20 cedure described previously. MS found for C21H17CIFN50 3 : 

(M+H)+: 410.1. (M+Ht: 442.1. 

Example 227 

4-(N -{ 2-[N -( 5 -chloro(2-pyridy 1) )carbamoy I )-4-
hydroxypbeny I }carbamoyl)-benzenecarboxamidine 

NH 

O~OH 

All 
Y'Y~"QN~ 

NH 0 I # 

0 

CI 

To a solution of Example 284 (10 mg) in MeOH (1 mL) was 
added 50 ,uL of 1N aq. LiOH solution. The mixture was 
stirred for 1 hour and purified by RP-HPLC to give the title 
compound. MS found for C24H22CIN50 5 (M+Ht: 496. 

(~ 
N 

I 

Example 228 

OMe 

~~ N 

NH 0 '(') 

~Cl 
0 

C24H21CIFN50J 
Exact Mass: 481.13 

Mol. Wt.: 481.91 

25 

30 

35 

40 

45 

50 

55 

60 

........._N 
H 

NH 

Example 230 

OMe 

~~ N 

NH 0 ~ 
F 0 

Y2H19CIFN50J 
Exact Mass: 455.12 

Mol. Wt.: 455.87 

Cl 

The title compound was synthesized according to the pro
cedure described previously. MS found for C22H19CIFN50 3 : 

(M+Ht: 456.1. 

NH 

\ 
N 

I 

F 

Example 231 

OMe 

~~ N 

NH 0 "Q 
0 

CnH21CIFNs03 
Exact Mass: 469.13 

Mol. Wt.: 469.90 

Cl 

The title compound was synthesized according to the pro- 65 The title compound was synthesized according to the pro-

cedure described previously. MS found for C24H21CIFN5 0 3 : cedure described previously. MS found for C23H21CIFN50 3 : 

(M+H)+: 482.1. (M+H)+: 470.1. 
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Example 232 

OMe 

~~ N 
NH 0 ~ 

F 0 

~H210FNs03 
Exact Mass: 481.13 

Mol. Wt.: 481.91 

Cl 10 

15 

328 
Example 235 

CzsH23CIFNs04 
Exact Mass: 511.14 

Mol. Wt.: 511.93 

The title compound was synthesized according to the pro- The title compound was synthesized according to the pro
cedure described previously. MS found for C24H21 CIFN5 0 3 : 20 cedure described previously. MS found for C25H23ClFN50 4 : 

(M+H)+: 482.1. (M+Ht: 512.2. 

Example 233 

NH A .. yYN N 
NH 0 Y') ~CI 

0 

CzsH23CIFN503 
Exact Mass: 495.15 

Mol. Wt.: 495.93 

The title compound was synthesized according to the pro
cedure described previously. MS found for C25H23CIFN5 0 3 : 

(M+Ht: 496.1. 

Example 234 

OMe 

ON~NH ~ ~~uN~ 
~ I NH 0 I ,p 

F 0 

C:u;HzsCIFNs03 
Exact Mass: 509.16 

Mol. Wt.: 509.96 

Cl 

25 

30 

35 

40 

45 

50 

55 
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Example 236 

CzsH23CIFNs03S 
Exact Mass: 527.12 

Mol. Wt.: 528.00 

The title compound was synthesized according to the pro
cedure described previously. MS found for 
C25H23CIFN5 0 3S: (M+Ht: 528.1. 

Example 237 

~1H17CIFNs04 
Exact Mass: 457.10 

Mol. Wt.: 457.84 

The title compound was synthesizt:d according to tht: pro- 65 Tht: title compound was synlht:sized according to tht: pro-
cedure described previously. MS found for C26H25ClFN5 0 3 : cedure described previously. MS found for C21H17CIFN50 4 : 

(M+H)+: 510.2. (M+Ht: 458.1. 
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Example 238 

OCH2COzEt 

~~ N 

NH 0 Y') ~cliO 
0 

~#z6CINsOs 
Exact Mass: 535.16 

Mol. Wt.: 535.98 15 

330 
Example 241 

~· .,.5-n ' .. 0 "'Q 
~ Cl 

0 

~zHtsCINsOs 
Exact Mass: 467.10 

Mol. Wt.: 467.86 

The title compound was synthesized according to the pro- The title compound was synthesized according to the pro

cedure described previously. MS found for C27H26ClN50 5 : 20 cedure described previously. MS found for C22Hl8CIN50 5 : 

(M+I-W: 536.1. (M+Ht: 468.1. 

Example 239 

OCHzCOzH 

c:N ~~ N N>-n 'NH 0 ~ 
I v-y Cl 

0 

Cz;HzzCINsOs 
Exact Mass: 507.13 
Mol. Wt.: 507.93 

The title compound was synthesized according to the pro
cedure described previously. MS found for C25H22CIN50 5 : 

(M+H)+: 508.1. 

Example 240 

OCHzCOzEt 

NH ~~ N~ 
·~~NH 0 !Qa 

0 

C24HzzCINsOs 
Exact Mass: 495.13 

Mol. Wt.: 495.91 

25 

30 

35 

40 

45 

60 

Example 242 

OCHzCOzEt 

NH ~~ N 

\~ 'NH 0 ~ 
I ~ Cl 

0 

~H26CINsOs 
Exact Mass: 523.16 
Mol. Wt.: 523.97 

The title compound was synthesized according to the pro
cedure described previously. MS found for C26H26CIN50 5 : 

(M+H)+: 524.2. 

Example 243 

Cz7H26C1Ns0s 
Exact Mass: 535.16 

Mol. Wt.: 535.98 

The titlt compound was synthesized accorc.ling to tht: pro- 65 The titlt compound was syntht:sizec.l according to tht: pro-

cedure described previously. MS found for C24H22CIN50 5 : cedure described previously. MS found for C27H26CIN50 5 : 

(M+H)+: 496.1. (M+H)•: 536.1. 
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Example 244 Example 247 

OCH2C02H 

NH ~~ N 

OCHzC02Et 

NH ¢y~ N 

~NJ-n 'NH 0 u 
V v-y Cl 10 ONJ-n ~NH 0 u 

~ Cl 

0 

~9H3oCINsOs 
Exact Mass: 563.19 

Mol. Wt.: 564.03 

0 

CzsH22CIN50 5 
Exact Mass: 507.13 

Mol. Wt.: 507.93 
15 

The title compound was synthesized according to the pro-
The Litle compound was synthesized according to the pro- d · 

d 
ce ure descnbed previously. MS found for C29H30ClN50 5 : 

ce ure described previously. MS found for C25H22ClN5 0 5 : ( 
(M+H)+: 508.1. 2o M+H)"': 564.2. 

Example 245 

OCHzCOzEt 

NH ¢y~ N 

CN~NH o '()_a 
0 

C2BH2liCINsOs 
Exact Mass: 549.18 

Mol. Wt.: 550.01 

The tille compound was synthesized according to the pro
cedure described previously. MS found for C28H28ClN50 5 : 

(M+H)"': 550.2. 

Example 246 

C25H24CINsOs 
Exact Mass: 521.15 
Mol. Wt.: 521.95 

25 

30 

35 

Example 248 

OCHzCOzH 

NH c>n~ N 

ONJ-n ~NH 0 u 
~ Cl 

0 

Cz1HuCINsOs 
Exact Mass: 535.16 
Mol. Wt.: 535.98 

40 The title compound was synthesized according to the pro
cedure described previously. MS found for C27H26ClN50 5 : 

(M+H)"': 536.1. 

45 

60 

Exnmplo 249 

OCH2C02Et 

" C" I# ~ N 

F 

~7HzsCIFN505 
F..xact Mass: 553.15 

Mol. Wt.: 553.97 

The title compound was synthesized according to the pro- 65 The title compound was synthesized according to the pro-

cedure described previously. MS found for C26H24ClN50 5 : cedure described previously. MS found for C27H25ClFN50 5 : 

(M+H)+: 522.1. (M+H)+: 554.2. 
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Example 250 

eN ~> N N~l'~ NH 0 ~ I =- Cl 

F 
0 

C25H21CIFNsOs 
Exact Mass: 525.12 

Mol. Wt.: 525.92 

10 

15 

334 
Example 253 

C:!6H25CIFNsOs 
Exact Mass: 541.15 

Mol. Wt.: 541.96 

The Iitle compound was synthesized according to the pro- The lille compound was synthesized according lo the pro
cedure described previously. MS found for C25H21ClFN50 5 : 20 cedure described previously. MS found for C26H25ClFN50 5 : 

(M+H)+: 526.1. (M+H)+: 542.1. 

Example 251 

OCH2C02Et 

NH cAr" N~ 
H2N·~~ NH 0 ~ =- Cl 

F 
0 

Y.,H21CIFNsOs 
Exact Mass: 513.12 
Mol. Wt.: 513.91 

The title compound was synthesized according to the pro
cedure described previously. MS found for C24H21 CIFN50 5 : 

(M+H)+: 514.1. 

Example 252 

OCH2C02H 

J ~~ N~ 
H2N Y-r~ NH 0 ~ =- Cl 

F 
0 

C22H17CIFNsOs 
Exact Mass: 485.09 
Mol. Wt.: 485.85 

25 

30 

35 

40 

45 
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Example 254 

OCH2C02H 

NH cAr~ N 

\J-_Y-r~ NH 0 ~ 
I =- Cl 

F 
0 

4tH2tCIFN50 5 
Exact Mass: 513.12 

Mol. Wt.: 513.91 

The title compound was synthesized according to the pro
cedure described previously. MS found for Cz4 H21 CIFN50 5 : 

(M+Ht' 514.1. 

Example 255 

C:!1H25CIFNsOs 
Exact Mass: 553.15 
Mol. Wt.: 553.97 

The Iitle compound was synthesized according to the pro- 65 The tille compound was synthesized according lo the pro-
cedure described previously. MS found for C22H17ClFN50 5 : cedure described previously. MS found for C27H25CIFN50 5 : 

(M+Ht: 486. (M+Ht: 554.1. 
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Example 256 

~H2tCIFNsOs 
Exact Mass: 525.12 
Mol. Wt.: 525.92 15 

336 
Example 259 

C29H29CIFNsOs 
Exact Mass: 581.18 

Mol. Wt.: 582.02 

The title compound was synthesized according to the pro-

The title compound was synthesized according to the pro- cedure described previously. MS found for ~9H29CIFN505 : 

cedure described previously. MS found for C25H21 CIFN
5
0

5
: 20 (M+Ht: 582.2. 

(M+Ht: 526.1. 

Example 257 

CzsHvCIFNsOs 
Exact Mass: 567.17 
Mol. Wt.: 568.00 

The title compound was synthesized according to the pro
cedure described previously. MS found for C28H27ClFN50 5 : 

(M+Ht: 568.1. 

Example 258 

Cu;H23CIFNsOs 
Exact Mass: 539.14 
Mol. Wt.: 539.94 

35 

Example 260 

Cz,HzsCIFNsOs 
Exact Mass: 553.15 
Mol. Wt.: 553.97 

The title compound was synthesized according to the pro-
40 cedure described previously. MS found for C27H25CIN50 5 : 

{M+Ht: 554.1. 

Example 261 

45 
Step 1: 

50 

To a solution of 2-amino-5-bromopyridine (882 mg, 5.1 
mmol) in tetrahydrofuran (5 ml) was added 0.5M potassium 
bis(trimethylsilyl)amide in toluene (20 ml, 10.1 mmol) 
dropwise at -78° C. After stirred for additional 0.5 hr at -78° 
C., the mixture was added 5-chloroisatoic anhydride {1 g, 

60 5.1 mmol) at -78° C. The mixture was warmed up to r.t 
gradually and stirred overnight. After concentrated, the 
crude was washed with saturated ammonium chloride solu
tion and extracted by ethyl acetate. The organic layer was 

The title compound was synthesized according to the pro- 65 

cedure described previously. MS found for C26H23ClFN5 0 5 : 

(M+H)+: 540.1. 

dried over magnesium sulfate and concentrated to give 
(2-amino-5- brom op hen yl)- N -( 5 -chloro(2-p yr id y I)) 
carboxamide as yellow solid (1.54 g. 92%). MS found for 
C12H9BrCIN30 M+·327, (M+2t·329. 
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Step 2: 

NC'Oy 
I H 

# ~~ o I # 
Cl 

0 

9" 
Br 

To a solution of the compound of (2-amino-5-

bromophenyl)-N-(5-chloro(2-pyridyl))carboxamide (1.33 g, 

4.07 mmol) in dichloromethane (10 ml) was added 
4-cyanobenzoly chloride (808 mg, 4.88 mmol) and pyridine 

338 
Example 262 

10 To a solution of 2-amino-5-chloropyridine (787 mg, 6.1 
mmol) in tetrahydrofuran (5 ml) was added 0.5M potassium 
bis(trimethylsilyl)amide in toluene (20 ml, 10.1 mmol) 
dropwise at -78° C. After stirred for additional 0.5 hr at -78° 
C., the mixture wao;; added 5-chloroisatoic anhydride (1 g, 

15 5.1 mmol) at -78° C. The mixture was warmed up to r.t 
gradually and stirred overnight. After concentrated, the 
crude was washed with saturated ammonium chloride solu
tion and extracted by ethyl acetate. The organic layer was 
dried over magnesium sulfate and concentrated to give 

20 (2-a m ino-5 -ch lo ropheny I) -N -(5 -chloro(2-pyrid yl)) 
carboxamide as yellow solid (1.39 g. 99%). MS found for 
C12H9CI2N30 M+=282, (M+2t=284. 
Step 2: 

(1 ml, 12.21 mmol). The mixture was stirred at r.t. overnight. 

The precipitate was filtered and washed with a little amount 25 

of dichloromethane to give N-{ 4-chloro-2-[N-(5-bromo(2-
pyridyl))carbamoyl]phenyl} ( 4-cyanophen yl)carboxamide 

NC~ I H 

# p~ 
F 0 I # as yellow solid (1.36 g, 73%). MS found for 

C20H1213rCIN402 M+=455, (M+2)+=457. 

Step 3: 

HN 

30 

35 

Cl 
0 

9" 
CI 

A solution of 2-fluoro-4-cyanobenzoic acid (1 g, 6.06 mmol) 

40 
in thionyl chloride (5 ml) was reftuxed for 2 hr. After 
concentration, the residue was dissolved in dichloromethane 
(5 ml). And a solution of the compound of (2-amino-5-
chlorophenyl)-N-(5-chloro(2-pyridyl))carboxamide (1.2 g, 
4.25 mmol). in dichloromethane (10 ml) and pyridine (1.47 
ml, 18.18 mmol) were added. The mixture was stirred at r.t. 

45 overnight. The precipitate was filtered and washed with a 
little amount of dichloromethane to giveN-{ 4-chloro-2-[N
( 5 -ch loro(2-pyrid y 1) )carba moy I ]ph en y 1} (2-ft uo ro-4-
cyanophenyl)carboxamide (2.03 g, 78%). MS found for 
C20H11C12FN402 M+=429, (M+2t=431. 

50 Step 3: 

To a solution of the compound of N-{ 4-chloro-2-[N-(5-

bromo(2-pyridyl))carbamoyl]phenyl ( 4-cyanophenyl) 

carboxamide (1.36 g, 3 mmol) in anhydrous pyridine (20 ml) 

and triethyl amine (2 ml) was saturated with hydrogen 55 

sulfide gas at 0° C. The mixture was stirred at r.t. overnight. 

After concentrated, the residue was dissolved in anhydrous 
acetone (20 ml) and iodomethane (1.87 ml, 30 mmol) was 
added. The mixture was refluxed for 2 hrs. After 

60 
concentrated, the residue was dissolved in anhydrous metha
nol (20 ml) and a solution of 2M dimethylamine (in THF) 
(15 ml, 30 mmol) and acetic acid (10 ml) in anhydrous 
methanol (5 ml) was added. The mixture was refluxed for 2 
hrs. After concentrated, the crude residue was purified by 65 

RP-HPLC to give target as white solid (750 mg, 50%). MS 
found C22H19BrCIN502 M+·500, (M+2t·502. 

HN 
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To a solution of the compound of N-{ 4-chloro-2-[N-(5- -continued 
ch lo ro(2-py ridyl) )ca rba mo y I )phe n y I} (2- fl uo ro -4- Example 265 

cyanophenyl)carboxamide (3 g, 7 mmol) in anhydrous pyri-
dine (40 ml) and triethyl amine (4 ml) was saturated with 
hydrogen sulfide gas at 0° C. The mixture was stirred at r.t. 0 overnight. After concentrated, the residue was dissolved in H 
anhydrous acetone (60 ml) and iodomethane (4.36 ml, 70 :p mmol) was added. The mixture was refluxed for 2 hrs. After 
concentrated, the residue was dissolved in anhydrous metha- 10 0 

nol (50 ml) and a solution of 2M dimethylarnine (in THF) Cl 
0 

· (35 ml, 70 rnmol) and acetic acid (30 ml) in anhydrous 
NH 

methanol (15 ml) was added. The mixture was refluxed for y 2 hrs. After concentrated, the crude residue was purified hy 
RP-HPLC to give target as white solid (1.7 g, 50%). MS 15 

found C22H18Cl2FN502 M+=474, (M+2)+=476. 

Br 

M+ = 540 

Examples 263-280 
20 (M+2)' = 542 

C25H23B.CINs02 

The following compounds were similarly prepared. 
25 

Example 266 

N 
Example 263 

··. 
'N 

I H 
30 :p H p 0 

Cl 
0 

0 35 NH 
Cl 

5=) 
0 

NH y 40 
Br 

M+ = 500 
(M+2)+ = 502 

Br 
~2H19BrCINs02 

M+ = 512 
(M+2)+ = 514 45 

C23Ht9BrCINs02 
Example 264 Example 267 

NH NH 

0 
50 

"'-N 
H 

H H up p 55 0 
Cl Cl 

0 0 

NH NH 

9 60 y 
Br Br 

M+ = 526 M+ = 486 
(M+2)+ = 528 65 (M+2)' = 488 

~H2tBrCINs02 C2tH11BrCINs02 
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-continued -continued 

Example 268 
Example 271 

NH NH 

H2N 
eN H H p ~ 0 10 

00 Br Cl 
0 

NH NH 

~ 15 9 
Br Cl 

M+ = 472 M+ = 512 
(M+2Y:474 20 (M+2)' 514 

C20H1sBrCINsOz C23H19BrCINsOz 

Example 269 25 
Example 272 

NH 

rN H 

0~ H 30 

~ ~ 0 F 0 
Cl 

Cl 0 
0 

35 NH 
NH 

9 ~ 40 

Rr 
('I 

M+ = 542 M+ = 486 
(M+2)+= 488 

(M+2)+ = 544 
CZ)H,sCizFNs02 

Cz,H21BrClNs03 

45 

Example 270 Example 273 

NH 

50 
HOHN 0 H 

~ 55 F 0 
Cl 

0 

NH 

60 9 
Cl 

M+ = 488 M+ = 500 
(M+2)' = 490 65 (M+2)+= 502 

C20H1sBrCINs03 Cz4H20CizFNs02 
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Example 274 Example 277 

0 
H2N 

H 
H 

~ ~ F 0 
F 0 

10 Cl 
O Cl 0 

NH 
NH 

9 15 5=5 
Cl 

Cl 

M+ = 514 
M+ = 446 

(M+2)' = 516 20 (M+2Y = 448 

Y5HzzClzFNsOz 
CzoH1,CizFNsOz 

Example 275 
25 

Example 278 

NH 
NH 

'-..N rN 

I H 0~ :p 30 

F 
00 Cl 

F 

NH 35 

9 
Cl 

40 

M+ = 474 
M+ = 516 

(M+2)+ = 476 
(M+2)+ = 518 

~zHJsClzFNsOz 
C24HzoClzFN50 3 

45 

Example 276 Example 279 

NH 

'-..N 
50 

HOHN 
H 

H H 

~ 0~ F 0 55 F 

O Cl 
Cl 

0 

NH NH 

9 60 9 
Cl Cl 

M+ = 460 M+ =462 

(M+2)+=462 65 (M+2Y = 464 

~IH16ClzFNs02 CzoH1,ClzFNs03 
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Example 280 Example 283 

NH NH 

eN 
H 0 ~' p p 0 10 0 

Cl . I' 
0 0 

NH NH 

s=5 
15 

s=5 
Cl Cl 

M+ 486 
20 MS (M+l-1):496 

(M+2)' = 488 
C23HJsCI2PNs02 

Examples 281-287 25 Example 284 

The following compounds were similarly prepared. 
N 

Example 281 
'-.N 

30 I 

~' 
~' 

0 
F 

0 
35 

0 NH 
F p 0 

NH 

9 40 

Cl 

MS (M+H):458 

Cl 

MS (M+H):470 45 

Example 282 
Example 285 

NH 50 
NH 

0 
'-.N 

H 

)ex' ~' 55 

0 oo r 
F 

0 
NH 

NH 

9 p 60 

Cl 
Cl 65 

MS (M+H):484 
MS (M+H):444 
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NH 

HOHN 

NH 

347 
-continut:d 

~ F 

0 
F 

0 

<;5" 
Cl 

MS (M+H):430 

00):):: 
p· 
Cl 

MS (M+H):446 

Example 288 

Example 286 

10 

15 

Example 287 
20 

25 

30 

35 

40 

45 

50 

55 

Step 1: A solution of methyl 2-amino-5-nitrobenzoate (1 
equiv) and 4-cyanobenzoic acid (1 equiv) in pyridine was 
treated with POC13 (1.1 equiv) for 1 h. The resulting 
mixture was quenched by slow addition of water, and 60 

extracted with EtOAc. The organic layer was dried over 
MgS04 , filtered and Hash chromatographied to give the 
desired product. 

Stt:p 2: A solution of 2-amino-5-bromopridint: (45 mg, 4.0 
equiv) in 5 mL of methylene chloride treated with A1Me 3 65 

(2M in hexane, 0.65 mL, 20 equiv) for 30 min was added 
the compound obtained in step 1 (0.064 mmol, 1 equiv). 

348 
The mixture was stirred at rt overnight, quenched with 
saturated aqueous potassium sodium tartrate. The organic 
layer was dried over MgS04 , filtered, evaporated and 
purified by column chromatography to give the desired 
product. 

Step 3: The product obtained in step 2 was subjected to 
standard Pinner conditions to give the title compound 
after HPLC (C18 reversed phase, eluting with 0.5% TFA 
in H20/CH3CN). MS (M+Hr: 467. 

Example 289 

NH 

This compound was prepared according to the procedure 
previow;ly described. MS (M+H)+: 467. 

Example 290-302 

The following compounds were prepared according to the 
procedure previously described. 

Example 297 

MS (M+H):452 

Ex•mple 298 

NH 

Mo~~~N:: 
o I 

0 # 

HN'(N~ 

~Cl 
MS (M+H):438 



NH 

349 
-continued 

MS (M+H):424 

MS (M+H):478 

o I 
0 # 

US 6,835,739 B2 

Example 299 

Example 300 

10 

15 

350 
Example 303 

Example 303 
MS (M + H)·452 

20 Example 297 (1 equiv) in CH2Cl2 was treated with BBr3 (4 
equiv) overnight, quenched with ice water. HPLC (C18 
reversed ~hase, eluting with 0.5% TFA in H2 0/CH3 CN) 
gave the litle compound. MS (M+H)+: 438. 

25 

Example 304-308 

30 The following compounds were prepared according to the 
procedure previously described. 

NH 
Example 301 35 

MeHN OH 

0~ 40 

HN'0 
Cl 

HNYN~ 

Example 304 ~ A 
..J' "CI MS (M + H):424 

45 

MS (M+H):492 

Example 302 
50 

NH 

55 

60 
oy6 

MS (M+H):484 

HN'ClN"'<:::: 

Example 305 A 
/.7 Cl 

MS (M + H).490 65 
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0 
10 

15 

0 20 

25 

30 

r:~ 
N 

I 
OH 

/~~ 
0o~ 

35 

40 

HNYN~ 

~CI Example 308 
MS (M + H):470 45 

Example 309 d' to the procedure so ed accor mg d was prepar )+· 543. This compoun 'bed MS (M+H . . ly descn · previOus 

55 

60 

65 

352 
31

0-315 d' to the Example ared accor mg d were prep . compoun s d The followmg . I describe . 
dure prevwus y proce 

Example 310 

NH 

»
OMe 

~ 

00 Cl 

HNYN~ 

~CI 
MS (M+H):504 

Example 311 

NH 
MeHN 

-~~ 
oo~cJ 
HNYN~ 

~CI 
MS (M+H):490 

Example 312 

-~~ 
oo~CI 

HN.'(N'1 
~CI 

MS (M+H):476 
Example 313 

NH 

0 -~~ 
oo~CI 
HNYN~ 

~CI 
MS (M+H):530 



NH 

0 

c~ 
N 

I 

p 
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-continut:d Example 317 

p 

Example 314 

~ 
0 »

OMe 

O Cl 

H''ll(N~ 

~CI 

10 

15 

MS (M+H):544 

»
OMe 

~ 

0 

° Cl 

HNl(N~ 

~CI 

The title compound was synthesized according to the pro
Example 315 20 

cedure described previously. ES-MS 431(M+l). 

25 
Example 318 

N 

30 

MS (M+H):516 35 

40 

Example 316 

45 

50 

55 

60 

65 

The title compound was synthesized according to the pro
cedure described previously. ES-MS 404(M+l). 

Example 319 

0 

The title compound was synthesized according to the pro
cedure described previously. ES-MS 417(M+l). 

The title compound was synthesized according to the pro

cedure described previously. ES-MS 445(M+l). 
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Example 320 

Example 53 (15 mg) was refiuxed in pyridine in the presence 
of0.1 mLofMel overnight. The volatile was evaporated and 
the residue was purified by HPLC to give example 403. MS 
(M+H): 436. 

Examples 321-322 

The following compounds were prepared according to the 
procedure previously described. 

Ex•mple 321 

MS (M+H):530 

10 

15 

356 
Example 323 NH 

MoHN~!)N : 
o I 
0 # 

HNYN~ 

~0 

Compound 304 (20 mg) was dissolved in 10 mL of CH2Cl2 

20 and was treated with 2 mL of BBr3 (1N in CH2 Cl2) 

overnight. The reaction was quenched with water and 
reverse phase HPLC gave the desired product. ES-MS 424 
(M+H). 

25 

Example 324-336 

30 
The following compounds were prepared according to the 
procedure previously described. 

Example 324 NH 
35 

M~N~»N : 
o I 

O # Cl 
40 

45 

HNYN~ 

~CI 
MS (M+H):472 

50 
Example 322 NH 

MoHN~»N : 
o I 

O # Cl 

HNYN~ 

~Dr 
MS (M+H):516 

55 

60 

65 

Example 325 NH 
n~~»N : 

o I 
O # Cl 

HNYN~ 

~CI 
MS (M+H):444 
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Example 326 

10 

15 

MS (M+H):498 

Example 327 

NH 20 

o~»N: o I 
O # Cl 

25 

HN'(N~ 

~Cl 
30 

MS (M+H):512 

Example 328 35 

NH 

rr~»-1 OH 0'/' ~~N ~ 
o I 
O # Cl 

40 

45 

HN....._ /N~ 

UCl 

MS (M+H):514 50 

358 
-continued 

NH 

Mo,N~~H : 

o I 
0 # 

NH 

HNYN~ 

~Cl 
MS (M+H):438 

H~~~H: 
o I 

0 # 

HN'(N~ 

~Cl 
MS (M+I-1):410 

NH 

o~~N: 
o I 

0 # 

Example 330 

Example 331 

Example 332 

HN'(N~ 

~CI 
MS (M+H):464 

Example 329 Example 333 

NH 

o~~N: 
o I 
0 # 

55 

60 

HN~N I~ 
# Cl 

65 

MS (M+H):484 MS {M+H):478 
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Example 334 

NH 

NH 

0 0~/) 
H 

~ oo 
o I 

10 0 # 

"")Q """()_ F I # Cl 

# Cl 15 
Eample 338 

MS (M+H):480 Example 335 MS (M + H): 465 

c~ OH 

NH 

20 

0 /I !) H # N ~ :;o o I 
0 # 

25 oo 

"""()_ "")Q 
F I # Cl # Cl 30 

MS (M+H):450 Example 336 

Eample 339 NH 
MS (M +H): 479 

MoHN~» 35 

o I H 
0 # Cl 

~ 40 

"""()_ oo 

HNn # Cl 
45 

MS (M+H):458 

r/ ~ '-cJ 
Example 337-344 

The following compounds were prepared according to the Eample 340 
MS (M + H): 451 

procedure previously described. 50 

NH 
NH 

Me...._ 
Me...._ 

N 
N I H I H 55 Me :;o Me 

~ oo oo 

"")Q 60 """()_ 
F I # Cl # Cl 

65 
Eample 341 

Eample 337 MS (M + H): 421 
MS (M + H): 439 
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Eomplo 342 
MS (M +H): 447 

Eomple 343 
MS (M + H): 461 

Eomple 344 
MS (M + H): 433 

Example 345-360 

US 6,835,739 B2 

NH 

10 

15 

20 CJ N 
I 

Me 

25 

30 

35 

40 0 
45 

50 

55 0 
60 

65 
. to the . red accordmg . unds were prepa · cornpo 

Tht: followmg . 1 described. 
dure previOUS Y proce 

NH 

NH 

362 

() 
/~~ 

0o~CI 
HN'(N~ 

~CI 
Eomple 345 

MS (M +H): 541 

() 
/~~ 

0o~CJ 
HN'(N~ 

~\.I 
Enmple 346 

MS (M +H): 553 

C) 
/~~ 
oO~CI 
HN'(N~ 

~CJ 
~!ample 347 

MS (M + H): 567 

() 

»
N 

~ 

oO CJ 

HN'(N~ 

~CJ 
Eample 348 

MS (M +H): 581 



0 

NH 

0 

Me JMe 

oo;~~ 
~Cl 
HN'(N~ 

~Cl 
Eample 350 

MS (M + H): 511 

Eample 351 
MS (M + H): 525 

Eample 352 
MS (M + H): 539 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

0 

NH 

0 

Eamplc 354 
MS (M +H): 511 

Eample 355 
MS (M + H): 525 

Eample 356 
MS (M +H): 539 
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NH 
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NH 
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0~0" 
HNl(N~ 

~Cl 15 

Eample 359 
MS (M + H): 541 

/~'IT! 

o~o 
HN~N~ 

Eample 358 
MS (M + H): 553 

I A . 

/7 Cl 

:p 
oO . N~ 
HN~ (_0 

_# Cl 

Eample 359 
MS (M + H): 567 

:p 0

o 0 
HNI()_ 

,# Cl 

Eample 360 
MS (M + H): 581 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

366 
361 390 Example -

ounds were prepar ·ng comp . 
The followi . I descnbed. 

dure prevwus y proce 

· to the ed accordmg 

NH 

NH 

0 

Eample 361 
MS (M + H): 500 

OMe 

~ 

oO CI 

HNl(N~ 

~CI 
Eample 362 

MS (M + H): 502 

/~~ 
0o~CI 

IINl(N~ 

~CI 
Eample 363 

MS (M + H): 514 

Eample 364 
MS (M + H): 512 
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NH 

'\l 
Mc2N 

~ 
H 

~ oo Cl oo 
Cl 

Cl 

10 HNU HN N 

'Qa 
# Cl 

Eample 365 15 

MS (M + H): 454 
Eample 369 

MS (M + H): 504 

NH 

20 

0 H VN H 

~ ~ oo 25 oO F 
Cl 

HN'Q 
# Cl 30 

HN'Q 
# Cl 

Eamplc 366 Eamplc 370 
MS (M + H): 468 MS (M + H): 438 

NMe 35 

M"2N D H H 

~ ~ 40 

oo oO F 
CI 

HNl), 45 
HN'(N) 

~ 'CI ~ 'ct 
Eample 367 

Eample 371 MS (M + H): 466 
MS (M + H): 452 

50 

NMe NMe 

VN 

~ 
Me2N 

H 
55 

~ F oo oO F Cl 

HNU 60 HN'Q 
# Cl # Cl 

Eample 368 Eample 372 
MS (M + H): 472 

65 MS (M + H): 450 
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NMc 

D 0 

10 

Eample 373 15 Eamplc 377 
MS (M +H): 515 MS (M + H): 486 

NMe 

20 

M"2N Me2N 
H H 

~ ~ oo 25 F oo ocr) Cl 

HN~ 
30 

HN~ 
# Cl # Cl 

Eample 374 Eomplc 378 

MS (M +H): 516 MS (M + H): 484 

35 
NH 

v OMe \/ 

~ 
H 

~ 
40 

oo Cl oo ct 

~ 

Cl 

HN~ 45 HN~ 
# Cl # Cl 

Eample 375 Eample 379 

MS (M + H): 484 MS (M + H): 488 

50 

D 
OMe 

0 

~ 
55 

H 

~ Cl oo oo 
Cl Cl 

60 •m'Q HN'Q 
# Cl # Cl 

Eample 376 65 Eample 380 
MS (M + H): 498 MS (M + H): 502 
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NH 

\/ VN 

» 
1-1 

~ 
~ 

oo p oo 
OMe Cl 

10 

""'Q 
Cl 

""U # Cl 

15 

Eample 381 Eample 385 

MS (M +H): 450 MS (M + H): 556 

NH NH 

20 

0 0 ji H 

~ 
~ 

oo 25 F oo 
OMe Cl 

""'Q ""'Q 
30 # Cl 

Cl 

F.ompl• .1R2 Eomplc 386 

MS (M + H): 464 MS (M + H): 568 

NMe 35 NH 

Me2N Me2N 

» 
H 

~ 
~ 

40 

oo F oo 
OMe Cl 

HNQN) 
45 

l·lN[INj 

~ 'ct ~'-c, 

Eample 383 Eample 387 

MS (M + H): 462 
50 

MS (M + H): 566 

NH NH 

VN VN 

» 
H 55 

~ 
~ 

oo Cl oo 
OCP3 Cl 

HN'Q 60 ""'Q 
# Cl 

Cl 

Eample 384 65 Eample 388 
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Eample 389 
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Example 391-398 
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The following compounds were prepared according to the 

procedure previously dcscnbcd 
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Eample 392 
MS (M + H): 570 

c: 
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HN~ 
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MS (M + H): 584 

Eample 394 
MS (M + H): 598 

F..ample 395 
MS (M + H): 530 
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Cl 

HNl(N~ 

~Cl 
Eample 396 

MS (M + H): 542 c: 
» ~ oo 

HNYN~ 

Cl 

~Cl 
Eample 397 

MS (M + H): 556 

Eample 398 
MS (M + H): 570 

Example 399 

376 
Step 1: A mixture of 4-cyanobenzaldehyde (1 equiv), 

4-chloro-2-{5-chloro-2-pyridinyl)amino-carbonyl aniline 
(1 equiv) and glacial acetic acid (10 equiv) in CH2C~ was 
stirred at rt for 30 min. NaBH(OAc)3 (3 equiv) was added 
at once and the mixture was stirred overnight. The reac
tion was quenched with water and the organic layer was 
washed with brine and dried over Na 2S04 . Column sepa
ration over silica gel gave the desired product. 

10 Step 2: A solution of the compound obtained in step 1 (15 
mg) in anhydrous pyridine (10 mL) and triethyl amine (2 
mL) was saturated with hydrogen sulfide gas at 0° C. The 
mixture was stirred at rt overnight. After concentration, 

15 

20 

25 

the residue was dissolved in anhydrous acetone (10 mL) 

and iodomethane (1 mL) was added. The mixture was 
relluxed for 2 hrs. After concentration, the residue was 

dissolved in anhydrous methanol (5 mL) and a solution of 
pyrrolidine (0.5 mL) and acetic acid (0.5 mL) in anhy-
drous methanol (5 ml) was added. The mixture was 
refluxed for 15 min. After concentrated, the crude residue 
was purified by RP-HPLC to give target. MS (M+H) 468. 

Examples 400-426 

The following compounds were prepared according to the 
30 procedure previously described. 
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HNYN~ 

Eample 408 
MS (M + H): 472 
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379 
-continut:d 
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# Cl 
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MS (M + H): 484 
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MS (M + H) : 530 

Eample 413 
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MS (M + H) : 527 

Eample 415 
MS (M +H): 526 

Eample 416 
MS (M + H): 426 

EHmple 417 
MS (M + H): 438 



US 6,835,739 B2 
381 

-continued 

Eamplc 418 
MS (M + H): 438 
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NH 

Eample 422 
MS (M + H): 450 

0~~~ ~ 
o I 

# OMe 
HNYN~ 

~CI 
(!ample 423 . 

MS (M + H): 478 

NH 

O~»N OMc ~ ~ 
o I # 

Cl 

HNYN~ 

~rJ 
Eample 424 

MS (M + H): 498 

Eample 425 
MS (M + H): 464 
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Example 427 

Step 1: A mixture of 4-cyanobt:nzyl bromidt: (1 t:quiv), 
methyl 2-hydroxybenzoate (1 equiv) and cesium carbon-

10 

15 

20 

25 

30 

35 

ate (10 equiv) in DMF was stirred at rt overnight. The 40 

mixture was then diluted with F.tOAc, washed with water, 
dried over Na2S04 , filtered and evaporated to give the 
product. 

Step 2: A solution of the compound obtained in step 1 (1 
equiv) in MeOH was treated with 1N LiOH (2.2 equiv) 45 

for 1 h. After removal of methanol and acidifyinc; with 1 N 
HCI to PH -1, the mixture was extracted with EtOAc. The 
organic layer was dried over Na2S04 , filtered and evapo
rated to give the product. 

Step 3: A solution of the compound obtained in step 2 (1 so 
equiv) in dichloromethane was treated with oxalyl chlo
ride (3 equiv) and 2 drops of DMF at rt for 3 h. The 
volatile was evaporated and the residue was rt:dissolwd in 
methylenechloride. To the solution was added 2-amino-
5-chloropyridine (1 equiv) and pyridine (5 equiv). The 55 

mixture was stirred at rt for 2 h, washed with water, dried 
ovt:r Na2S04 , filtered and evaporated to givt: tht: product. 

Step 2: A solution of the compound obtained in step 3 (15 
mg) in anhydrous pyridine (10 mL) and triethyl amine (2 
mL) was saturated with hydrogen sulfide gas at 0° C. The 60 

mixture was stirred at rt overnight. After concentration, 
the residue was dissolved in anhydrous acetone (10 mL) 
and iodomcthane (1 mL) was added. The mixture was 
refluxed for 2 brs. After concentration, the residue was 
dissolved in anhydrous methanol (5 mL) and a solution of 65 

pyrrolidine.(0.5 mL) and acetic acid (0.5 mL) in anhy
drous methanol (5 ml) was added. The mixture was 

384 
refluxed for 15 min. After concentrated, the crude residue 
was purified by RP-HPLC to give target. MS (M+H) 435. 

Examples 428-431 

The following compounds were similarly prepared. 

NH 

o I ~ 
Cl 

HN~N 
EKllmple 428 

MS (M + H):409 Cl 

(T 

o I~ 
Cl 

HN~N 
Example 429 

MS (M + H):421 Cl 

cr~ 
~~~ o I ~ 

Cl 

HN N 

Example430 l(') 

MS (M + H):421 ~Cl 
NH 

o I~ 

HN N 

Cl 

Example 431 l( ') 
MS(M+H):449 ~Cl 
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Example 432 

10 

15 

Step 1: A solution of 2-carboxybenzaldehyde (1 equiv) in 

dichloromethane was treated with oxalyl chloride (3 

equiv) and 2 drops of DMF at rt for 3 h. The volatile was 20 

evaporated and the residue was redissolved in methyl

enechloride. To the solution was added 2-amino-5-

chloropyridine (1 equiv) and pyridine (5 equiv). The 

mixture was stirred at rt for 2 h, washed with water, dried 25 
over Na2S04, filtered and evaporated to give the product. 

Step 2: A mixture of the compound obtained in step 1 (1 
equiv), 4-cyanoaniline (1 equiv) and glacial acetic acid 

(10 equiv) in CH2 Clz was stirred at rt for 30 min. 

NaDH(OAch (3 equiv) was added at once and the mix- 30 

ture was stirred overnight. The reaction was quenched 

with water Rnd the. organic layer was washed with brine 

and dried over Na2S04 • Column separation over silica gel 

gave the desired product. 35 
Step 3: A solution of the compound obtained in step 2 (15 

mg) in anhydrous pyridine (10 mL) and triethyl amine (2 

mL) was saturated with hydrogen sulfide gas at 0° C. The 

mixture was stirred at rt overnight. After concentration, 

the residue was dissolved in anhydrous acetone (10 mL) 40 

and iodomethane (1 mL) was added. The mixture was 

refluxed for 2 hrs. After concentration, the residue was 

dissolved in anhydrous methanol (5 mL) and a solution of 

pyrrolidine (0.5 mL) and acetic acid (0.5 mL) in anhy

drous methanol (5 ml) was added. The mixture was 
45 

rdluxcJ fu, 1:i UJiu. Af!et cum.:emrated, the crude residue 

was purified by RP-HPLC to give target. MS (M+H) 434. 

Examples 433-437 so 

The following compounds were similarly prepared. 
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crJY.. UN~ 
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MS (M + H):450 Cl 

NH 

N I ~ 
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MS (M + 11):448 Cl 
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O # Cl 

HNUN 
Example 437 

MS (M + 1-1):420 Cl 
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Example 438 

Oll);nH ~ ~ I # 
Cl 

1-INl(N~ 

~CI 

10 

15 

Step 1: A mixture of 4-chloromethylbenzoate chloride (1 
cquiv), 4-chloro-2-(5-chloro-2-pyridinyl)amino-carbonyl 
aniline (1 equiv) and pyridine (5 equiv) in CH2 Cl2 was 20 

stirred at reflux for 4 h. The reaction was cooled to rt and 
the organic layer was washed with brine and dried over 
N~S04. Column separation over silica gel gave the 
desired product (-20% yield). 

Step 2: A solution of the compound obtained in step 1 (15 25 

mg) in DMF (1 mL) was treated with pyrrolidine (1 mL) 
at rt overnight. After removing the volatile, the crude 
residue was purified by RP-HPLC to give the target. MS 
(M+H) 469. 

Example 439-458 

The following compounds were prepared according to the 
procedure previoiLsly described. 
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Eample 449 

MS (M + H): 483 
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Example 459-494 

CI 

Cl 

The following compounds were prepared ac(;ording to the 
procedure previously described. 

MS433(M +H) 

MS419(M+ H) 
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Example 495 

N -{ 2-[N -(5 -chloro(2-pyridyl) )carbamoy 1)(3-tbieny I)} 
[ 4-(1-metby\(2-imidazolin-2-yl))phenyl) 

carboxamide 

H 

0+> 
HNl('l 
~~Cl 

Preparation of methyl 3-[( 4-cyanophenyl)carbonylamino] 

10 

15 

thiophene-2-carboxylate 20 

A mixture of 4-cyanobenzoyl chloride (1.0500 g, 6.4 mmol), 
methyl 3-aminothiophenecarboxylate (1.0000 g, 6.4 mmol), 
and triethylamine (1 mL, 7.0 mmol) in dichloromethane was 
stirred at room temperature for 18 hours. The mixture was 
poured into a separatory funnel and washed by 1 N I-ICI. The 25 

organic layers were combined, dried over MgS04 , concen
trated in vacuo, and cbromatographed through a silica gel 
column to give the title compound 1.6588 g (91%). ES-MS 
2R7 (M+1): 
Preparation of N-(2-[N-(5-chloro(2-pyridyl))carbamoyl)(3- 30 

thienyl) }( 4-cyanophenyl)carboxamide 
A portion of 2-amino-5-chloropyridine (68.6 mg, 0.5 mmol) 
was treated with A1Me3 (0.8 mL, 1.6 mmol), followed by 
adding !he product from step A (160 mg, 0.5 mmol). The 
mixture was stirred at room temperature for 18 hours. The 35 

excess ofAIMe3 was killed by 1N HCI solution. 'lbe organic 
layers were combined, dried over MgS04 , concentrated in 
vacuo, and cbromatographed through a silica gel column to 
give the title compound 0.1528 g (80% ). ES-MS 383 (M+ 1). 
A mixture of the product from step B (0.1528 g, 0.4 mmol) 40 

and EtOI-1 saturated with IICI was stirred at 10um tempera
ture for 18 hours. The solvent was removed by a rotovap. 
The crude oil was treated with 2 mL N-methylethylene
diamine for 2 hours until the reaction was complete. Prep 
HPLC was used to purity the final product. It gave 0.1537 g 
(88o/~). ES-MS tltiO(M 11). 

45 

Example 496 

{ 4-[( dimetbylamino )iminomethyl )phenyl} -N-{ 2-[N
(5-ch loro(2-pyrid y 1) )carbamoyl )(3-thieny 1) 

}carboxamide NH 

The title compound was obtained according to the procedure 
previously described. ES-MS 428 (M+1). 
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400 
Example 497 

4-(N-{ 2-[N-( 5-chloro-2-pyridy l)carbamoy 1 ]-3-
tbieny 1 }carbamoyl)benzenecarboxamidine 

NH 

H oo:;o 
HNl('l 
~~Cl 

The title compound was obtained according to the procedure 
previously described. ES-MS 400(M+1). 

Example 498 

N -{ 2-[N -( 5-chloro(2-pyridy I) )carbamoyl )(3-thieny I)} 
[ 4-( iminopiperidy lmethy I)-phenyl )carboxamide 

0 

The title compound was obtained according to the procedure 
previously described. ES-MS 468(M+ 1 ). 

Example 4YY 

N -{ 2-[N -( S-chloro(2-pyridy I) )carbamoy I ](3-thieny I)} 
[ 4-( iminopyrrolidin y lmethy I)-phenyl )carboxamide 

The title compound was obtained according to the procedure 
previously described. ES-MS 454(M+l). 
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Example 500 

N -{ 2-[N -(5 -chloro(2-pyridy I) )carbamoy I ](3-thieny I)} 
[ 4-(iminomorpholin-4-ylmethyl)phenyl)carhoxamide 

NH 

1\ 
0 N 
\__/ H 

OQ=> 
HN~ 

~~CI 

10 

15 

The title compound was obtained according to the procedure 20 

previously described. ES-MS 470(M+l). 

Example 501 

N-{ 2-[N-(5-chloro(2-pyridyl))carbamoyl](3-thit:nyl)} 25 

[ 4-(imino-1, 4-thiazaperb ydroin -4-y lmetby l)p henyl] 
carboxamidc 

NH 

H 

oO:;o. 
HNn J # 

Cl 

The title compound was obtained according to the procedure 
previously described. ES-MS 486(M+l). 

Example 502 

[ 4-( a:taperbydroepinylirninomethy l)phenyl}N-{ 2-
(N -( 5-chloro(2-pyridy !))carbamoyl ](3-tbieny 1)} 

carboxamide 

eN 

The title compound was obtained according to the procedure 
previously described. ES-MS 482(M+l). 
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_j NH 

L;N 
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Example 503 

0~ 
HN~ 

~~CI 

N- { 2-[N -( 5-chloro(2-pyridy !))carbamoyl ](3-thieny I)} 
{ 4-[imino(2-metbylpyrrolidinyl)methyl] 

phenyl}carboxamide 

The title compound was obtained according to the pro
cedure previously described. ES-MS 468(M+l). 

Example 504 

N -{ 2-[N -( 5-chloro(2-pyridy I) )carbamoy 1 ](3-thien y I)} 
{ 4-[imino(methylamino)methyl]-

phenyl }carboxamide 

NH 

HN 

I 

The title compound was obtained according to the pro
cedure previously described. 

Example 505 

N -{ 2-[N -( 5-chloro(2-pyridy I) )carbamoy I ](3-thieny I)} 
[ 4-(3-methyl(3,4,5,6-tctrabydropyrimidin-2-yl)) 

phenyl)carboxamide 

Cr 
N . I 

The title compound was obtained according to the procedure 
previously described. ES-MS 414(M+l). 
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Example 506 

N-{ 2-[N -(5 -chloro(2-pyridy I) )carbamoy I ](3-thieny I)} 
[ 4-((hydroxyamino)iminomethyl)-phenyl] 

carboxamide 

HO...._ 
HN 

NH 

H 

OQO 
HN~ 

~~Cl 

The title compound was obtained according to the procedure 
previously described. ES-MS 416(M+l). 

Example 507 

N -{ 2-[N -(5 -bromo(2-pyridy l))carbamoy I ](3-thieny 1)} 
[ 4-(1-methyl(2-imidazolin-2-yl))phenyl] 

carboxamide 

The title compound was obtained according to the procedure 
previously described. ES-MS 484(M+l). 

Example 508 

4-(N -{ 2-[N -(5 -bromo-2-pyridy l)carbamoy 1]-3-
thienyl }ca rbamoy l)benzenecarboxa midine 

The title compound was obtained according to the procedure 

previously described. ES-MS 444(M+l). 
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Example 509 

N-{ 2-[N -( 5-bromo(2-pyridy I) )carbamoy 1 ](3-thieny I)} 
[ 4-(iminopyrrolidin y lmethy J)pheny I ]earboxamide 

NH 

H 

oo0> 
HN~ 
~~ 

Br 

The title compound was obtained according to the procedure 

previously described. ES-MS 494(M+l). 

Example 510 

N -{ 2-[N -( 5-bromo(2-pyridy I) )carbamoy 1](3-thien y I)} 
[ 4-( iminopiperidy !me thy J)pheny I ]carboxam ide 

NH 

0 

The title compound was obtained according to the procedure 
previously described. ES-MS 512(M+l). 

Example 511 

N-{ 2-[N -( 5-bromo(2-pyridy I) )carbamoy 1](3-thieny I)} 
[ 4-(irninornorpholin-4-ylmethyl)phenyl]carboxamide 

NH 

The title compound was obtained according to the procedure 

previously described. ES-MS 514(M+l). 
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Example 512 

N -{ 2-[N -(5 -bromo(2-pyridyl))carbamoy 1 ](3-thieny 1)} 
[ 4-(i mi no-1 ,4-thi azaperhydroin-4-y I me thy !)phenyl] 

carboxamide 

NH 

The title compound was obtained according to the procedure 
previously described. ES-MS 530(M+l). 

Example 513 

N-{ 3-[N -(5 -chloro(2-pyridy 1) )carbamoy 1 ](2-tbieny 1)} 
[ 4-(iminopyrrolidinylmethyl)phenyl]carboxamide 

NH 

eN H :;o oo 

HN~ 
J # 

Cl 

The Litle c:ompound was obtained according to the procedure 
previously described. ES-MS 454(M+l). 

Example 514 

N-{ 3-[N -(5 -chloro(2-pyridy 1) )carbamoy 1](2-tbieny 1)} 
[ 4-(1-methyl(2-imidazolin-2-yl))pbcnyl] 

carboxamide 

H 

oo :;o 
""'Q 

N # Cl 

The title compound was obtained according to the procedure 
previously described. ES-MS 440(M+l). 
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Examples 515-520 

The following examples arc prepared according to the 
procedure previously described. 

NH 
H 

F 0~ 
MS (M + H):446 

HN'QN~ 

# Cl 

MeHN 
H 

r 0 o:;o 
MS (M + H):432 

HNuN~ 

# Cl 

H2N 
H 

F oo:;o 
MS (M + H):418 

HN~ 
# Cl 

0 
F 0::>:> 

MS (M + H):486 

HNuN~ 

# Cl 
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r:~ 
N 
I 

Me 
H 

0~ F 

MS (M + H):458 HNYN~ 
~CJ 

Example 521 

N-{ 2-[N-(5-chloro(2-pyridy l))carbamoy 1](3-thienyl)} 
[ 4-(2-sulfamoylphenyl)phenyl]carboxamide 

H 

0~ 
HNY'1 
~~CI 

A solution of 4-(2-{[(tert-butyl)amino ]su1fonyl}phenyl) 
benzoyl chloride (1 equiv), 3-amino-2-(4-chloro-2-
pyridinyl)aminocarbony1 thiophene (1 equiv), pyridine (5 
equiv) in dicbloromethane was stirred at rt overnight. The 
mixture was diluted with dichloromethane, washed with 
water, dried over Na2S04, filtered and evaporated. The 
residue was refluxed with 1 mL of TFA for 2 h. After 
evaporation, reverse phase HPLC gave the title product. 
ES-MS 513(M+1). 

Example 522 

N-{ 2-[N-( 5 -bromo(2-pyridy l))carbamoy I ](3-tbieny I)} 
[ 4-(2-sulfamoylphenyl)phenyl]carboxamide 

The title compound was obtained according to the procedure 
previously described. ES-MS 556(M+1). 

10 

15 

20 

408 
Example 523 

N-( 4-methoxypheny 1)-N'-( 4-[(2-aminosulfonyl) 
phenyl]pheny1)-maleamic amide 

SOzNH2 

0~~-o-b 
"Q 0 

OMo 

A. Preparation of N-(4-methoxyphenyl)-N'-(4-[(2-tert
butylaminosulfonyl)phenyl]phenyl)-ma1eamic amide. 

To a solution of commercially available N -( 4-
mcthoxyphcnyl)malcamic acid (100 mg, 0.452 mmol), tri
ethylamine (0.126 mL, 0.906 mmo1) and 4-(2-tert

butylaminosulfonylphenyl)aniline (138 mg, 0.454 mmol) in 

25 anhydrous DMF (5 mL), BOP (260 mg, 0.588 mrnol) was 
added. The mixture was stirred at room temperature over

night. Water and EtOAc were added. The organic phase was 
separated, washed with H2 0, then with 5% NaHC03, dried 

over Na2S04, concentrated in vacuo. 1bc residue was 

30 purified by HPLC using a gradient of 20% CH3CN in H20 
(containing 0.1% TFA) to 100% CH3CN over 80 min. 
Fractions containing the desired product were pooled, and 
lyophilized to give a powder (70 mg, yield: 31 %). MS 508 
(M+H). 

35 B. Preparation of N-(4-methoxyphenyl)-N'-(4-[(2-
aminosulfonyl)phenyl]phenyl)-maleamic amide. 

The compound N-(4-mctboxyphenyl)-N'-( 4-[(2-tert
butylaminosulfonyl)phenyl]phenyl)-maleamic amide ( 40 

40 
mg, 79 mol) was dissolved in TFA (3 mL). It was allowed 
to stand at room temperature overnight. TFA was removed 
in vacuo. The residue was purified by I-IPLC using a gradient 
of 5% CH3CN in H20 (containing 0.1% TFA) to 95% 
CH3CN over 60 min. Fractions containing the desired 

45 
product were pooled, and lyophilized to give a powder (18 
mg, yield: 51%). MS 452(M+H) and 474(M+Na). 1H NMR 
(CUCI3) ~ 11.40 (br.s, 1H), i0.28 (br.s, lH), 8.12 (d, lH, 
1=8 Hz), 7.72 (d, 2H, 1=8 Hz), 7.60--7.20 (m, 9H), 6.86 (AB 
type, 2H), 6.45 (br.s, 2H), 3.79 (s, 3H). 

50 

55 

60 

65 

Example 524 

N -( 4-bromopheny 1)-N' -( 4-[ (2-aminosulfony !)phenyl] 
pheny1)-maleamic amide. 

SOzNHz 

0~~-o-b 
HN 0 

Q 
Br 
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A. Preparation of N-( 4-[(2-tert-butylaminosulfonyl)phenyl] 
phenyl)maleamic methyl ester. 

410 
-continued 

S02NH2 

To a solution of commercially available maleic acid monom
t:Lhyl ester (277 mg, 2.13 mmol), 4-(2-tert

butylaminosulfonylphenyl)aniline (648 mg, 2.13 mmol) and 
triethylamine (0.593 mL, 4.26 mmol) in CH2Cl2 (20 mL), 

BOP (l.l3 g, 2.55 mmol) was added. The mixture was 

stirred at room temperature overnight. More maleic acid 10 

munomt:thyl ester (50 mg, 0.385 mmol) was added. ll was 

stirred for 3 hours. The CH2Cl2 solution was then washed 
with sat. NaHC03, 1N HCl and sat. NaCI. The solution was 

00z;>-o-b 
90 

dried over Na2.''i04, concentrated in vacuo. The residue was 

purified by a silica gel column using a gradient of 10-40% 15 

EtOAc in hexane as solvents, to give the titled compound 

(360 mg, yield: 41 %). MS 361 (M+H-'Bu) and 439 
(M+Na). 

Br 

A. Preparation of N-(5-bromopyridin-2-yl)
methylmaleimide. 

A mixture of citraconic anhydride (1.00 mL, 11.1 mmol) 
and 2-amino-5-bromopyridine (1.93 g, 11.2 mmol) in tolu-

B. Preparation of N -( 4-bromophenyl)-N'-( 4-[(2-
aminosulfonyl)phenyl]phenyl)-maleamic amide. 

To a solution of 4-bromoaniline (93 mg, 0.543 mmul) in 
CH2CI2 (5 mL) at room temperature, trimethylaluminum 
(0.82 mL, 2.0 Min hexane, 1.64 mmol) was added dropwise. 
After the solution was stirred for 30 min at room 
temperature, compound N-(4-[(2-tert-butylaminosulfonyl) 
phenyl]phenyl)maleamic methyl ester (113 mg, 0.272 
mmol) was added. The mixture was stirred at room tem
perature for 2 days. The solution was neutralized with lN 
HClto pH 2-3. Water and CH2CI2 were added, and organic 
phase was separated, dried over Na2S04, concentrated in 
vacuo. The residue was dissolved in TFA (4 mL). It was 
allowed to stand at room temperature overnight. TFA was 
removed in vacuo. The residue was purified by HPLC using 
a gradient of 5% CH3CN in H20 (containing 0.1% TFA) to 
95% CH3CN over 60 min. Fractions containing the desired 
product were pooled, and lyophilized to give a powder (8 
mg, yield: 6%). MS 500 and 502 (M+H), 522 and 524 
(M+Na). 1H NMR (CD300) &8.09 (d, 1H, J=8 Hz), 7.68 (d, 
2H, J=8 Hz), 7.64-7.28 (m, 9H), 6.45 (AB type, 2H). 

F.x~mplP ... 'i'25 and 526 

20 ene (60 mL) was heated to reflux overnight. The solution 
was cooled down, fillered. The filtrate was concentrated in 
vacuo to give a solid (2.10 g, yield: 71%). MS 267 and 269 
(M+H). 
B. Preparation of N1 -(5-bromopyridin-2-yl)-N4 -(4-[(2-

25 aminosulfonyl)phenyl]phenyl)-2-methylmaleamic amide 
and N1 '-(5-bromopyridin-2-yi)-N4 

-( 4-[(2-aminosulfonyl). 
phenyl]phenyl)-3-methylmaleamic amide. 

To the solution of 4-(2-aminosulfonylphenyl)aniline 
(0.170 g, 0.685 mmol) in CH2Cl2 (10 mL) at room 

30 temperature, trimethylaluminum (2.0 M in hexane, 2.00 mL, 
4.00 mmol) was added dropwise, during which time, white 
gel-like precipitates came out the solution. ll was stirred for 
30 min. A solution of N-(5-bromopyridin-2-yl)
methylmaleimide (0.122 g, 0.457 mmol) in CH2CI2 (5 mL) 

35 was added. It was stirred for 1 hour, during which time the 
precipitates started to dissolve, and the solution became 
clear. It was stirred for another 2 hours. 1N HCI was added 
to neutralize the solution to pH 2-3, which resulted in 
precipitation. The precipitates were collected by filtration, 

40 dried on vacuum. The precipitates (75 mg, yield: 32%) were 
a mixture of2-methyl and 3-methylmaleamic amide isomers 
in a ratio of 1:5. MS 515 and 517 (M+H), 537 and 539 
(M+Na). 

45 Example 527 

NH 

Preparation of N1 -(5 -bromopyridin-2-yl)-N4 
-( 4-[(2-

aminosulfonyl)phenyl]phenyl)-2-methylmaleamie amide 50 

and N1 -(5-bromopyridin-2-yl)-N4 
-( 4-[(2-aminosulfonyl) 

phenyl]phenyl)-3-methylmaleamic amide. 

0~~-o--5 
¢

NH N 0 

I 

Br 

55 

60 

A solution of 3-amino-4-[(5-chloro-2-pyridinyl) 
aminocarbonyl]pyrazole (1 equiv) and 4-cyanobenzoic acid 
(1 equiv) in pyridine was treated with POCI3 (1.1 equiv) for 
30 min. The resulting mixture was quenched by slow 

65 addition of water, and extracted with CH2 CI2 and dried over 
MgS04 • After evaporation, the residue was trituated with a 
small amount of CH2 CI2 and EtOAc. 'lbe solid on the glass 
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HN~ 
# Cl 

50 

NH 
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I # Cl 
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Example 540 

NH 

MezN 

10 

15 

Similarly prepared as Example 350. MS (M+H)"': 443. 

20 

Examples 541-551 

HN'(N~ 

~Cl 
25 The following examples were prepared according to the 

procedure previously described. 

Example 539 30 

NH 

M<>:!N Me 
~ I 00:;cN 35 

40 

HN~ 

~CI 
45 

Stt:p' 1: Asuludon of 3-amino-4-ethoxycarbonyl-pyrazole (3 
equiv) and 4-cyanobenzoic acid (1 equiv) in pyridine was 
treated with POCI3 (1.1 equiv) for 1 h. The resulting 

mixture was quenched by slow addition of water, 50 

extracted with CH2 CI2 , dried over MgS04 , and purified 
by column chromatography to give the desired product. 

Step 2: The compound obtained in step 1 (1 equiv) in DMF 
was treated with NaSMe (10 equiv) at 65° C. overnight. 

The resulting mixture was quenched by slow addition of 55 

water, and acidified with 1 N HCl, extracted with EtOAc, 
and dried over MgS04 The acid was reflux in excess 
SOCI2 for 2 h. The volatile was removed on rotovap, and 
the residue was redissolved in pyridine, refiuxed over
night in the presence of DMAP (1 equiv) and 60 

4-chloroaniline (10 equiv). The resulting mixture was 
quenched by slow addition of water, and extracted with 
CH2 CI2 and dried over MgS04 • After evaporation, the 
residue was trituated with a small amount of CH2Cl2 and 
EtOAc. The solid on the glass wall was then subjected to 65 

standard Pinner conditions to give desired product. MS 
(M+H)"': 425. 

NH 

H,zN 

NH 

McHN 

NH 

Me 
H I 

000> 
HN~ 

~CI 
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Example 560 

The title compound was synthesized according to the pro
cedure:: described previously. ES-MS 514(M+l). 

Example 561 

The title compound was synthesized according to the pro
cedure described previously. ES-MS 558(M+l). 
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o~c' 
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10 
NH 

HN~ 

~Cl 
NH 

Mol. Wt:503 

MS 544 (M +H) 

F 0 
15 

20 

MS469 (M +H) 

25 
F 

0 ~~'rl 

0~0/ 
30 

HN~ 

~~Cl MS 481 (M +H) 
35 

40 

' 0 ~~'rl 

: oyZ"'v' 
HN~ 

~~Cl MS 467 (M +H) 
45 

F u H 

~ ~ 

50 ON ~ 0 0/ 

0/ 
55 

HN:u 
# Cl 

MS 481 (M +H) 

F 0».1 N ~ 

-...:::: I 
0 # Cl 

# 
HN~ 

~~Cl MS530 (M +H) 

0 
o:;n F 

~ 

0 0/ 60 0 ~ # HN'Q 
# CI 65 

MS495 (M +H) 
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Example 586 

3-(2·( 4-[ (2-aminosulfony l)pheny i]benzoy !amino) 
phenoxy)benzamidine. 

~X) 
o I ,? 

HN}J 
NH2 

10 

15 

20 

25 

30 

35 

Step 1: To a solution of 2-fluoro nitrobenzene (1.41 g, 10 
mmol, 1.0 equiv) and 3-hydroxybenzonitrile (1.19 g, 1.0 

40 
equiv) in 10 mL of DMF was added KzC03 (2.76 g, 2 
equiv). After stirring at 60° C. for 3 h, the mixture was 
diluted with EtOAc and washed with H20. The organic 
layer was dried over MgS04 , filtered and evaporated to 
give 3-(2-nitrophenoxy)benzonitrile (2.38 g, 99%). MS 45 

found for C13H9N2 0 3 (M+Ht: 241. 
Step 2: A solution of 3-(2-nitrophenoxy)benzonitrile (1.21 g, 

5 mmol, 1.0 cquiv) in 30 mL of EtOH was treated with 
SnC12 .2H2 0 (3.38 g, 3 equiv) at reflux for 4 h. The 
volatile was evaporated and the residue was redissolved in 

50 

EtOAc, washed with saturated aqueous NaHC03 and lN 
NaOH. The organic layer was dried over MgS04 , filtered 
and evaporated to give 3-(2-aminophenoxy)benzonitrile 
(1.04 g, 99%). MS found for C13H11 N20 (M+Ht: 211. 55 

Step 3: A mixture of 3-(2-aminophenoxy)benzonitrile (210 
mg, 1 mmol, 1.0 equiv), 4-[(2-t-butylaminosulfonyl) 
phenyl]benzoic acid (330 mg, 1 equiv), Bop reagent (880 
mg, 2 equiv) and TEA (1.39 mL, 10 equiv) in 3 mL of 
DMF was stirred at rt overnight. The mixture was diluted 60 

with EtOAc, washed with H20. The organic layer was 
dried over MgS04 , filtered and evaporated. Flash chro

matography on silica gel gave 3-(2-(4·[(2+ 
butylaminosulfonyl)phenyl]benzoylamino)phenoxy) 65 
benzonitrile (300 mg, 57%). MS found for C30H28N30 4S 

(M+Ht: 526. 

424 
Step 4: A stream of HCl(g) was bubbled through a 0° C. 

solution of 3-(2-( 4-[(2-t-butylaminosulfonyl)phenyl] 

benzoylamino)phenoxy)benzonitrile (53 mg, 0.1 mmol) 

in 5 mL of methanol until saturation. The mixture was 

stirred at rt overnight and evaporated. The resulting 

residue was treated with ammonium acetate (39 mg, 5 
equiv) in 10 ml methanol at reflux temperature for 2 h. 

The solvent was removed at reduced pressure and the 

crude benzamidine was purified by HPLC (C18 reversed 

phase) eluting with 0.5% TFA in H:PICH3CN to give 

3-(2-( 4-[ (2-a minosulfonyl)pheny l)benzoylam ino) 

phenoxy)benzamidine {40 mg, 83%). MS found for 

C26H23N40 4S (M+Ht: 487. 

Example 587 

3-( 4-fluoro-2-( 4-[ (2-aminosulfony !)phenyl] 
phenylcarbonylamino)phenoxy) benzamidine. 

Step 1: A mixture of 3-(2-amino-4-fluorophenoxy) 

benzonitrile (230 mg, 1 mmol, 1.0 equiv), 4-[(2+ 

butylaminosulfonyl)phenyl]benzoic chloride (349 mg, 1 

equiv), pyridine (3 mL) in 10 mL of dichlorometbane was 

stirred at rt overnight, washed with H20. The organic 

layer was dried over MgS04 , filtered and evaporated. 

Flash chromatography on silica gel gave 3-(4-fluoro-2-

( 4-[ (2-t-bu t ylaminosulfonyl)phenyl )ph en y !carbon y 1-

amino)phenoxy) benzonitrile (495 mg, 91 %). MS found 
for C30H27FN30 4S (M+H)+: 544. 

Step 2: A stream of HCl(g) was bubbled through a o• C. 
solution of 3-(4-fluoro-2-(4-[(2-t-butylaminosulfonyl) 

phenyl)phenylcarbonylamino)phenoxy) benzonitrile (55 

mg, 0.1 mmol) in 5 mL of methanol until saturation. The 
mixture was stirred at rt overnight and evaporated. The 

resulting residue was treated with ammonium acetate (39 

mg, 5 equiv) in 10 ml methanol at reflux temperature for 

2 b. The solvent was removed at reduced pressure and the 

crude benzamidine was purified by HPLC (C18 reversed 

phase) eluting with 0.5% TFA in H20/CH3CN to give 
3-( 4-fi uoro-2-( 4-[ (2-aminosulfony l)phen y l]pheny lcar

honylamino)phenoxy) benzamidine (39 mg, 77%). MS 

found for C26H22FN40 4S (M+Ht: 505. 
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Example 588 

3-( 4-trifl uorome thy!-2-( 4-[(2-aminosulfony l)pheny I] 
phenylcarbonylamino)phenoxy) benzamidine. 

10 

15 

20 

Step 1: A mixture of 3-(2-amino-4 -trifluoromethylphenoxy) 
benzonitrile (280 mg, 1 mmol, 1.0 equiv), 4-((2-t
butylaminosulfonyl)phenyl]benzoic chloride (349 mg, 1 
equiv), pyridine (3 mL) in 10 mL of dichloromethane was 25 
stirred at rt overnight, washed with H2 0. The organic 
layer was dried over MgS04 , filtered and evaporated. 
Flash chromatography on silica gel gave 3-( 4-
trifluoromethyl-2-(4-[(2-t-butylaminosulfonyl)phenyl] 
phenylcarbonylamino)phenoxy) benzonitrile (529 mg, 
89%). MS found for C31H27F3N3 0 4S (M+H)"": 594. 

30 

Step 2: A stream of HCI(g) was bubbled through a o• C. 
solution of 3-( 4-trifiuoromethyl-2-( 4-[(2-t-buty laminosul
fonyl)phenyl ]phenylcarbonylamino )phenoxy) benzoni
trile (59 mg, 0.1 mmol) in 5 mL of methanol until 35 
saturation. The mixture was stirred at rt overnight and 
evaporated. The resulting residue was treated with ammo
nium acetate (39 mg, 5 equiv) in 10 ml methanol at reflux 
temperature for 2 h. The solvent was removed at reduced 
pressure and the crude benzamidine was purified. by 40 
HPLC (C18 reversed phase) eluting with 0.5% TFA in 
H20/CH3 CN to give 3-( 4-trifluoromethyl-2-( 4-((2-
aminosulfonyl)phenyl]phenylcarbonylamino)phcnoxy) 
benzamidine (35 mg, 63%). MS found for 
Cz1HzzF3 N4 0 4S (M+H)"": 555. 45 

Example 589 

3-( 4-meth y !sulfonyl -2-( 4-( (2-aminosulfony l)pheny I] 
pheny Jcarbonylamino )phenoxy) benzamidine. so 

55 

60 

65 

426 
Step 1: A mixture of 3-(2-amino-4-methylsulfonylphenoxy) 

benzonitrile (290 mg, l mmol, 1.0 equiv), 4-((2-t
butylaminosulfonyl)phenyl]benzoic chloride (349 mg, 1 
cquiv), pyridine (3 mL) in 10 mL of dichloromcthanc was 
stirred at rl overnight, washed with H2 0. The organi<.: 

layer was dried over MgS04 , filtered and evaporated. 
Flash chromatography on silica gel gave 3-(4-
me thy lsulfon y 1-2-( 4-[ ( 2- t-bu ty lam inosulfo ny l)pheny I] 
phenylcarbonylamino)phenoxy) benzonitrile (429 mg, 
71 %). MS found for C31 H30N30 6S2 (M+H)"": 604. 

Step 2: A stream of HC!(g) was bubbled through a o• C. 
solution of 3-( 4-methylsulfonyl-2-( 4-[(2-t-butylaminosul
fonyl)pheoyl]phenylcarbonylamino)phenoxy) benzoni
trile (60 mg, 0.1 mmo!) in 5 mL of methanol until 
saturation. The mixture was stirred at rt overnight and 
evaporated. The resulting residue waJ\ treated with ammo
nium acetate (39 mg, 5 equiv) in 10 ml methanol at reflux 
temperature for 2 h. The solvent was removed at reduced 
pressure and the crude benzamidine was purified by 
HPI..C (Cl8 reversed phase) eluting with 0.5% TFA in 
H20/CH3 CN to give 3-( 4-methylsulfonyl-2-(4-[(2-
aminosulfony !)phenyl ]phen ylcarbonylamino )phenoxy) 
bcnzamidinc (27 mg, 47%). MS found for Cz7H 45 N40 6S2 

(M+Ht: 565. 

Examples 590-593 

The following compounds were prepared using the proce
dure previously deS<.:ribed. 

Example 590 
MS (M + H):565 

Example 591 
MS (M + H):52J 
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Example 592 
MS (M + H):501 

~~ 
O O~OMe 

HN~ 
NH2 

Example 594 

Example 593 
MS (M + 1-1):517 

3-(5-hydroxy-2-( 4-[(2-amiuosulfonyl) phenyl] 
phenylcarbonylamino )phenoxy) benzamidine. 

~~ 
O O~OH 

HNyC) 
NHz 

A solution of 3-(5-mt:thoxy-2-(4-[(2-amiuosulfouyl) 
phenyl)phenylcarbonylamiuo) phenoxy) benzamidine (52 

10 

15 

20 
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Example 595 

3-( 4-methoxycarbony 1-2-( 4-[ (2-aminosulfooy I) 
phenyl]phenylcarbonylamino)pheuoxy) 

benzamidine. 

COzMe 

HN-¢ 
oh 
HN=r 

NHz 

Step 1: A mixture of 3-(2-amino-4-methoxycarbonyl
phenoxy)beozooitrile (270 mg, 1 mmol, 1.0 equiv), 4-[(2-
t-butylaminosulfonyl)phenyl]benzoic chloride (349 mg, 1 
equiv), pyridine (3 mL) in 10 mL of dichloromethane was 

25 stirred at rt overnight, washed with H2 0. The organic 
layer was dried over MgS04 , filtered and evaporated. 
Flash chromatography on silica gel gave 3-(4-
methoxycarhony I -2-( 4-[ (2-t -butylaminosulfoo yl)phenyl] 
phcnylcarbonylamioo )phenoxy) benwnitrilc (502 mg, 

30 86%). MS found for C32H30N30 6S (M+H)+: 584. 
Step 2: A stream of HCI(g) was bubbled through a 0° C. 

solution of 3-(4-methoxycarbonyl-2-(4-[(2-t-butylamino
sulfonyl)phcnyl]phcnylcarbonylamino)phcnoxy) bcn
zonitrile (58 mg, 0.1 mmol) in 5 mL of methanol until 

35 saturation. The mixture was stirred at rt overnight and 
evaporated. The resulting residue was treated with ammo
nium acetate (39 mg, 5 equiv) in 10 ml methanol at reflux 
temperature for 2 h. The solvent was removed at reduced 
pressure and the crude benzamidine was purified by 

40 HPLC (C18 reversed phase) eluting with 0.5% TFA in 
H,p!CH3CN to give 3-(4-methoxycarhonyl-2-(4-[(2-
a minosulfo oy l)phen y I )ph en y lcarbon y Ia mino )phenoxy) 
benzamidine (29.5 mg, 54%). MS found for 

45 

50 

55 

C28H25N40 6S (M+Ht: 545. 

Example 596 

3-( 4-hydroxycarbony 1-2-( 4-[ (2-aminosulfonyl) 
phenyl)phenylcarbonylamino)phenoxy) 

benzamidine. 

H 

. mg, 0.1 mmol, 1 equiv) in 5 mL of methylene chloride was 
treated with BBr3 (1M in dichloromethane, 0.5 mL, 5 equiv) 60 

ovt:roight. Tht: reaction was quencht:d with water carefully 
and after the volatile was evaporated, the aqueous residue 
was purified by HPLC (C18 reversed phase) eluting with 
0.5% TFA in H20/CH3 CN to give 3-(5-hydroxy-2-(4-[(2-
aminosulfonyl)pheuyl)pht:nylcarbonylamino)pht:noxy) bt:o- 65 

zamidine. (41 mg, 82%). MS found for C26H23N40c;S 
(M+H)+: 503. 

0 ::cra.H 
.. yC) 

NHz 
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A solution of 3-(4-methoxycarbonyl-2-(4-[(2-

aminosulfonyl)pbenyl)phenylcarbonylamino)pbenoxy) ben

zamidine (10.9 mg, 0.02 mmol, 1.0 equiv) in 5 mL of 

methanol was treated with 1N LiOH (2 mL) at rt for 2 h. 
5 

Methanol was evaporated, the aqueous residue was sub

jected to HPLC with 0.5% TFA in H20/CH3CN to give 

3-( 4-hydroxycarbonyl-2-( 4-[(2-aminosulfonyl)phenyl] 

phenylcarhonylamino)phenoxy) benzamidine (8.9 mg, 
10 

84%). MS found for C27H23N40 6S (M+Ht: 531. 

Example 597 

3-(2-( 4-[(2-aminosulfonyl)phenyl] 
phenylcarbony !amino )phenylamino) benzamidine. 

15 

20 

25 

30 

35 

40 

Step 1: A mixture of 3-(2-amino-phenylamino)benzonitrile 

(196 mg, 1 mmol, 1.0 equiv), 4-[(2-t-butylaminosulfonyl) 

phenyl]benzoic chloride (349 mg, 1 equiv), pyridine (3 

mL) in 10 mL of dichloromethane was stirred at rt 45 

overnight, washed with H20. The organic layer was dried 

over MgS0 4 , filtered and evaporated. Flash chromatog

raphy on silica gel gave 3-(2-(4-[(2-t-butylaminosulfonyl) 

phenyl]phenylcarbonylamino) phenylamino) benzonitrile 
50 

(226 mg, 43%). MS found for C30H29N4 0 3S (M+H)''·: 

525. 

430 
Example 598 

7 -(2-( 4-[ (2-ami nosulfonyl)pheny I ]henzoy !amino) 
phenoxy)-1-aminoisoquinoline. 

~X) 
o I # 

0 

HzN 

Step 1: A mixture of 7-(2-aminophenoxy)isoquinoline (237 

mg, 1 mmol, 1.0 equiv), 4-[{2-t-butylaminosulfonyl) 

phenyl]benzoic acid (330 mg, 1 equiv), Bop reagent (880 

mg, 2 equiv) and TEA (1.39 mL, 10 equiv) in 3 mL of 

DMF was stirred at rt overnight. The mixture was diluted 

with EtOAc, washed with H2 0. The organic layer was 

dried over MgS04 , filtered and evaporated. Flash chro-

matography on silica gel gave 7-(2-(4-[(2-t

butylaminosulfonyl)phcnyl]benzoylamino)phenoxy) iso

quinoline (469 mg, 85%). MS found for C32H30N30 4S 

{M+Ht: 552. 

Step 2: A solution of 7-(2-(4-[(2-t-butylaminosulfonyl) 

phenyl]henzoylamino)phenoxy) isoquinoline (110 mg, 

0.2 mmol, 1 equiv) in 5 mL of acetone was treated with 

mCPBA (113 mg, 57%, 1.5 equiv) until HPLC showed 

complete reaction. Acetone was evaporated, the residue 

was partetioned between methylene chloride and satu

rated aqueous NaHC03 . The organic layer was dried over 

MgS04 and used in the next step directly. Step 2: A stream of HCl(g) was bubbled through a 0° C. 

solution of 3-(2-(4-[(2-t-butylaminosulfonyl)phenyl] 

phenylcarbonylamino)phenylamino) benzonitrile (53 mg, 

0.1 mmol) in. 5 mL of methanol until saturation. The 

mixture was stirred at rt overnight and evaporated. The 

resulting residue was treated with ammonium acetate (39 

mg, 5 equiv) in 10 ml m~::thanol at reflux temperaturt: for 60 

2 b. The solvent was removed at reduced pressure and the 

crude benzamidine was purified by HPLC (C18 reversed 

phase) eluting with 0.5% TFA in H20/CH3CN to give 

3-(2-(4-[(2-aminosulfonyl)phenyl]phenylcarbonylamino) 65 
phenylamino) hen7.amidine (27 mg, 55%). MS found for 

CzoHz4N50 3S (M+H)+: 486. 

Step 3: The compound obtained in step 2 in 5 mLofpyridine 
55 was treated with tosyl chloride (46 mg, 1.2 equiv) at rt 

overnight and pyridine was removed under reduced pres

sure. The residue was reacted with 5 mL of ethanolamine 

for 12 h, and partitioned between methylene chloride and 

water. The organic layer was dried over MgS04 , filtered, 

evaporated and refiuxed in 3 mL of trifluoroacetic acid for 

30 min. After removing TFA, the crude was purified by 

HPLC (C18 reversed phase) eluting with 0.5% TFA in 

H2 0/CH3CN to give 7-(2-(4-[(2-aminosulfonyl)phenyl] 

henzoylamino )phenoxy)-1-aminoisoquinoline ( 43 mg, 

42%). MS found for CzgH23 N40 4S (M+H)+: 511. 
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Example 599 

7 -(2-( 4-[ (2-aminosulfony l)pheny l)henzoy )amino )-4-
fluorophenoxy) 1-aminoisoquinoline. 

H NX)F 
I# 0 

0 

HzN 

10 

15 

20 

25 

Step 1: A mixture of 7-(2-amino-4-fluorophenoxy) 30 

isoquinoline (255 mg, 1 mmol, 1.0 equiv), 4-[(2-t

butylaminosulfonyl)phenyl)benzoic acid (330 mg, 1 

equiv), Bop reagent (880 mg, 2 equiv) and TEA (1.39 mL, 

10 equiv) in 3 mL of DMF was stirred at rt overnight. The 35 

mixture was diluted with EtOAc, washed with H20. The 

organic layer was dried over MgS04, filtered and evapo

rated. Flash chromatography on silica gel gave 7-(2-(4-

[(2-t-butylaminosulfonyl)phenyl]benzoylamino)-4- 40 

fluoropbcnoxy) isoquinolinc (467 mg, 82%). MS found 

for C32H29FN30 4 S (M+H)"': 570. 

Step 2: A solution of 7-(2-( 4-[(2-t-butylaminosulfonyl) 

phenyl]benzoylamino)-4-fl.uorophenoxy) isoquinoline 45 

(114, 0.2 mmol, 1 equiv) in 5 mL of acetone was treated 

with mCPDA (113 mg, 57%, 1.5 equiv) until HPLC 

showed complete reaction. Acetone was evaporated, the 

residue was partetioned between methylene chloride and 
50 

saturated aqueous NaHC03. The organic layer was dried 

over MgS04 and used in the next step directly. 

Step 3: The compound obtained in step 4 in 5 mL of pyridine 

was treated with tosyl chloride (46 mg, 1.2 equiv) at rt 

overnight and pyridine was removed under reduced pres- 55 

sure. The residue was reacted with 5 mL of ethanolamine 

for 12 h, and partitioned between methylene chloride and 

water. The organic layer was dried over MgS04 , filtered, 

evaporated and refluxed in 3 mLof trilluoroacetic acid for 60 

30 min. After removing TFA, the crude was purified by 

HPLC (C18 reversed phase) eluting with 0.5% TFA in 

H20/CH3CN to give 7-(2-(4-[(2-aminosulfonyl)phenyl] 

benzoylamino )-4-fl uorophenoxy) 1-aminoisoquinoline 65 
(77 mg, 50%). MS found for C28H22FN40 4S (M+H)+: 

529. 

432 
Example 600 

7-(2-(4-[(2-aminosulfonyl)phenyl]benzoylamino)-4-
trifluoromethylphenoxy)1-aminoisoquinoline. 

H 

0 

::vCF, 
HzN 

Step 1: A mixture of 7-(2-amino-4-trifluoromethylphenoxy) 

isoquinoline (305 mg, 1 mmol, 1.0 equiv), 4-[(2-t

butylaminosulfonyl)phenyl)benzoic acid (330 mg, 1 

equiv), Bop reagent (880 mg, 2 equiv) and TEA(1.39 mL, 

lO equiv) in 3 mLof DMF was stirred at rt overnight. The 

mixture was diluted with EtOAc, washed with H20. The 

organic layer was dried over MgS04 , filtered and evapo

rated. Flash chromatography on silica gel gave 7-(2-(4-

[ (2-t-buty laminosulfony l)phen yl ]be nzoy lam ino )-4-

trifl.uoromethylphenoxy) isoquinoline (360 mg, 58%). MS 

found for C33H29F3N30 4S. (M+I1)+:620. 

Step 2: A solution of 7-(2-(4-[(2-t-butylaminosulfonyl) 

phenyl]benzoylamino)-4-trifl.uoromethylphenoxy) iso

quinoline (124 mg, 0.2 mmol, 1 equiv) in 5 mL of acetone 

was treated with mCPBA (113 mg, 57%, 1.5 equiv) until 

HPLC showed complete reaction. Acetone was evapo

rated. the residue was partetioned between methylene 

chloride and saturated aqueous NaHC03. The organic 

layer was dried over MgS04 and used in the next step 

directly. 

Step3: The compound obtained in step 4 in 5 mL of pyridine 

was treated with tosyl chloride (46 mg, 1.2 equiv) at rt 

overnight and pyrine was removed under reduced pres

sure. The residue was reacted with 5 mL of ethanolamine 

for 12 h, and partitioned between methylene chloride and 

water. The organic layer was dried over MgS04 , filtered, 

evaporated and refluxed in 3 mL of trilluoroacetic acid for 

30 min. After removing TFA, the crude was purified by 

HPLC (C18 reversed phase) eluting with 0.5% TFA in 

H20/CH3CN to give 7-(2-(4-[(2-aminosulfonyl)phenyl] 

benzoyl ami no )-4-trifi uorome thy !phenoxy) 1-

aminoisoquinoline (64 mg, 52%). MS found for 

C29H22F3N404S (M+H)"': 579. 
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Example 601 

7 -(2-( 4-[(2-a minosu lfony l)pheny I ]benzoy Ia mino )-4-
methylsulfonylphenoxy)l-aminoisoquinoline. 

10 

15 

20 

25 

Step 1: A mixture of 7 -(2-amino-4-methylsulfonylphenoxy) 

isoquinolint: (315 mg, 1 mmol, 1.0 t:quiv), 4-[(2-t- 30 

butylaminosulfonyl)phenyl]benzoic acid (330 mg, 1 

equiv), Bop reagent (880 mg, 2 equiv) and TEA(l.39 mL, 

10 equiv) in 3 mLof DMF was stirred at rt overnight. The 

mixture was diluted with EtOAc, washed with H20. The 35 

organic layer was dried over MgS04, filtered and evapo

rated. Flash chromatography on silica gel gave 7-(2-(4-

434 
Example 602 

3-(2-( 4-[(2-am inosu lfony l)pheny 1] 
phenylaminocarbonyl-4-nitrophenoxy) benzamidine. 

Step 1: A solution of 2-fiuoro-5-nitrobenzoic acid (1.85 g, 10 

mmol, 1.33 equiv) in thionyl chloride (5 mL) was refluxed 

for 2 h and evaporated. The residue was redissolved in 20 

mL of methylene chloride and to the solution were added 

4-[(2-t-butylaminosulfonyl)phenyl]aniline (2.0 g, 1.0 

equiv) and 5 mL of pyridine. After stirring at rt overnight, 

the volatile was evaporated. Flash chromatography on 

silica ge 1 1-( 4-[(2-t-bu tylaminosulfo nyl)phen yl] 

phenylaminocarbonyl)-2-fiuoro-5-nitrobenzene (2.9 g, 

99%). MS found for C23Hz.,FN3 0 5S (M+H)+: 472. 
[ (2- t-bu t y Ia minosulfony l)phen yl ]be nzoylam i no) -4-

methlsulfonylphenoxy) isoquinoline (460 mg, 73%). MS 

found for C33H32N30 6S2 (M+Ht: 630. 
40 Step 2: To a solution of 1-(4-[(2-t-butylaminosulfonyl) 

phenyl]phenylaminocarbonyl)-2-fiuoro-5-nitrobenzene 

(1.18 g, 0.25 mmol, 1.0 equiv) and 3-hydroxybenzonitrile 

(298 mg, 1.0 equiv) in 10 mL of DMF was added 1<zC03 

Step 2: A solution of 7-(2-(4-[(2-t-butylaminosulfonyl) 

phenyl ]benzoylamino )-4-methlsulfony 1 phenoxy) iso

quinoline (126 mg, 0.2 mmol, 1 equiv) in 5 mLof acetone 45 

was treated with mCPBA (113 mg, 57%. 1.5 equiv) until 

HPLC showed complete reaction. Acetone was 

evaporated, the residue was partetioned between methyl

t:ne chloridt: and saturatt:d aqueous NaHC03. The organic 
50 

layer was dried over MgS04 and used in the next step 

directly. 

Step 3: The compound obtained in step 4 in 5 mL of pyridine 

was treated with tosyl chloride (46 mg, 1.2 equiv) at rt 

overnight and pyrine was removed under reduced pres- 55 

sure. The residue was reacted with 5 mL of ethanolamine 

for 12 h, and partitioned between methylene chloride and 

water. The organic layer was dried over MgS04 , filtered, 

evaporatt:d and refluxt:d in 3 mL of trifluoroact:tic acid for 60 

30 min. After removing TFA, the crude was purified by 

HPLC (C18 reversed phase) eluting with 0.5% TFA in 

HP/CH3 CN to give 7-(2-(4-[(2-aminosulfonyl)phenyl] 

bt:n:t:o yl ami no )-4-mt:th ylsulfon ylp hen ox y) 1- 65 
aminoisoquinoline (94 mg, 80%). MS found for 

CzoHzsN40 6S2 (M+Ht: 589. 

(691 mg, 2 t:quiv). After stirring at 60° C. for 3 h, the 

mixture was diluted with EtOAc and washed with H7 0. 

The organic layer was dried over MgS04, filtered, evapo

rated and chromatographied to give 3-(2-( 4-[(2-t

butylaminosulfonyl)phenyl]phenylaminocarbonyl-4-

nitrophcnoxy) bcnzonitrilc(950 g, 63%). MS found for 

C3aHz7N406S (M+H)+: 571. 

Step 3: A stream of HCI(g) was bubbled through a 0° C. 

solution of 3-(2-(4-[(2-t-butylaminosulfonyl)phenyl] 

phenylaminocarbonyl-4-nitrophcnoxy) bcnzonitrilc (57 

mg, 0.1 mmol) in 5 mL of methanol until saturation. The 

mixture was stirred at rt overnight and evaporated. The 

resulting residue was treated with ammonium acetate (39 

mg, 5 t:quiv) in 10 ml mt:thanol at rt:flux tempt:raturt: for 

2 h. The solvent was removed at reduced pressure and the 

crude was purified by HPLC (C18 reversed phase) eluting 

with 0.5% TFA in H2 0/CH3CN to 3-(2-(4-[(2-

am i nos u I fo n y l)p ht:n y I ]ph en y I a minoca rbo n y 1-4-

nitrophenoxy) benzamidine (24 mg, 45%). MS found for 

Cz6HzzNs06S (M+H)+: 532. 
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Example 603 

3-(2-{ 4-((2-aminosulfonyl)phenyl] 
phenylaminocarbonyl-4-aminophenoxy) 

benzamidine. 

10 

15 

20 

A mixture of 3-(2-(4-[(2-aminosulfonyl)phenyl] 
phenylaminocarbonyl-4-nitrophenoxy) benzamidine (53 
mg, 0.1 mmol, 1 equiv), 5 mL of 1N HCI, 5 mg of Pd/C 
(10%) in 10 mLof methanol was stirred at rt under 1 atm H2 25 

atomosphere overnight. After filtration through a thin layer 
of Celite and removal of the volatile, the aqueous residue 
was purified by HPLC (C18 reversed phase) eluting with 

· 0.5% TFA in H2 0/CH3 CN to 3-(2-(4-[(2-aminosulfonyl) 
phenyl]phenylaminocarbonyl-4-aminophenoxy) benzami- 30 

dine (31 mg, 66%). MS found for C26H24N5 0 4S (M+H)+: 
502. 

Example 604 

3-(2-( 4-((2-amioosu If on y !)phenyl] 
phenylaminocarbonyl-4-chlorophenoxy) 

benzamidine. 

35 

40 

45 

so 

Step 1: A mixture of 3-(2-(4-((2-t-butylaminosulfonyl) ss 
phenyl]phenylaminocarbonyl-4-nitrophenoxy) benzoni
trile (570 mg, 1 mmol, 1 equiv) and SnC12 .2H2 0 (677 mg, 
3 equiv) in 25 mL of EtOAc was refluxed for 2 h. The 
reaction was quenched witb sat. NaHC03 . The organic 
layer was separated and dried over MgS04 , filtered and 60 

evaporated to give 3-(2-(4-((2-t-butylaminosulfonyl) 
phenyl]phenylaminocarbonyl-4-aminopbenoxy) benzoni
trile (45 mg, 83%). MS found for C30H29N4 0 4S (M+Ht: 
541. 

Step 2: A mixture of t-BuN02 (21 mg, 0.1 mmol, 2 equiv), 65 

CuCI (20 mg, 2 equiv) in 5 mL of acetonitrile was 
refluxcd for 10 min. 'lb the solution was added 3-(2-(4-

436 
[(2-t-butylaminosulfonyl)phenyl]phenylaminocarbonyl-
4-aminophenoxy) benzonitrile (54 mg, 0.1 mmol, 1 
equiv). The mixture was refluxed for 1 h and evaporated. 
Flash chromatography witb 1:2 EtOAc/hcxane to give 
((2-t-butylaminosulfonyl)phenyl]phenylaminocarbonyl-
4-chlorophenoxy) benzonitrile (43 mg, 77%)MS found 
for C30H27CIN3 0 4S (M+Ht: 561. 

Step 3: A stream of HCI(g) was bubbled through a 0° C. 
solution of 3-(2-( 4-((2-t-butylaminosulfonyl)phenyl) 
phenylaminocarbonyl-4-chlorophenoxy) benzonitrile (56 
mg, 0.1 mmol) in 5 mL of methanol until saturation. The 
mixture was stirred at rt overnight and evaporated. The 
resulting residue was treated witb ammonium acetate ( 40 
mg, 5 cquiv) in 10 ml methanol at reflux temperature for 
2 h. The solvent was removed at reduced pres.•mre and the 
crude was purified by HPLC (C18 reversed phase) eluting 
with 0.5% TFA in H 2 0/CH 3 CN to 3-(2-(4-((2-
am inos ulfo n y l)p hen y I ]ph eny I ami noca rbon y 1-4-
chlorophenoxy) benzamidine (47 mg, 84%). MS found 
for C20H22CIN4 0 4S (M+Ht: 521. 

Example 605 

3-(2-( 4-((2-aminosulfonyl)phenyl] 
pbenylaminocarbonyl-4-bromophenoxy) 

benzamidine. 

This compound was prepared according to the procedure 
described in example 19. MS found for C26H22BrN4 0 4S 
(M+Ht: 565. 

Example 606 

2-brumo-6-(2-(4-[(2-aminosulfonyl)pheny!J 
pbenylcarbonylamino)pbenoxy naphthalene. 

0 

~X)' 
I~ 

0 

Br 
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A mixture of 2-bromo-6-(2-aminophenoxy) naphthalene 
(314 mg, 1 mmol, 1.0 equiv), 4-[(2-t-butylaminosulfonyl) 

.·phenyl)benzoyl chloride (349 mg, 1 equiv), pyridine (3 mL) 
in 10 mL of dichloromethane was stirred at rt overnight, 
washed with H20. The organic layer was dried over MgS04 , 5 

filtered, evaporated and refluxed in 2 mL of tritluoroacetic 
acid for 30 min. TFA was then evaporated and HPLC (C18 
reversed phase) eluting with 0.5% TFA in H2 0/CH3CN gave 
2-bromo-6-(2-( 4-[ (2-am inosu lfony l)phe nyl )p heny lcar
bonylamino)phenoxy naphthalene (378 mg, 66%). MS 10 

found for C29H22BrN20 4 S (M+H)+: 573. 

Example 607 

3-methoxycarhony 1-2-( 4-[ (2-aminosulfony l)pheny I) 15 
phcnylcarbonylamino)phenoxy naphthalene. 

20 

H 

)) 0 I# 25 
0 

<Xl2Me 

30 

A mixture of 3-methoxycarbonyl-2-(2-aminophenoxy) (294 
mg, 1 mmol, 1.0 equiv), 4-[(2-t-butylaminosulfonyl)phenyl) 35 

benzoyl chloride (349 mg, 1 equiv), pyridine (3 mL) in 10 
mL of dichloromethane was stirred at rt overnight, washed 
with H2 0. The organic layer was dried over MgS04 , filtered, 
evaporated and refluxed in 2 mL of trifluoroacetic acid for 
30 min. TFA was then evaporated and HPLC (C18 reversed 40 

phase) eluting with 0.5% TFA in H2 0/CH3 CN gave 
3-methoxyca rbonyl-2-( 4-[(2-am inosu If on yl)phenyl] 
phenylcarbonylamino)phenoxy naphthalene (420 mg, 76%). 
MS found for C31H25 N20 6S (M+H)+: 553. 

Example fiOR 

3-hydroxycarbonyl-2-( 4-[ (2-aminosulfony l)pheny I] 
phenylcarbonylamino )phenoxy naphthalene. 

~X) 
I# 

0 
0 

45 

50 

55 

60 

65 
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A solution of 3-methoxycarbonyl-2-(4-methylsulfonyl-2-(4-
[(2-aminosulfonyl)phenyl)phenylcarbonylamino)phenoxy) 
naphthalene (55 mg, 0.1 mmol, 1.0 equiv) in 5 mL of 

methanol was treated with 1N LiOH (2 mL) at rt for 2 h. 
Methanol was evaporated, the aqueous residue was sub
jected to HPLC with 0.5% TFA in H20/CH3CN to give 
3-h yd roxyca rbony 1-2-( 4-[ (2-aminosu lfo ny l)phe nyl] 

phenylcarbonylamino)phenoxy naphthalene (47 mg, 88%). 

MS found for C30H23N20 6S (M+Hr: 539. 

Example 609 

3-aminocarbonyl-2-( 4-[ (2-aminosulfony l)pheny I] 
phenylcarbonylamino )phenoxy naphthalene. 

H 

)) 0 I# 
0 

L'ONHz 

Step 1: A solution of 3-methoxycarbonyl-2-(4-
methy lsulfony 1-2-( 4-[ (2-t-butylaminosul fonyl)phenyl] 
phenylcarbonylamino)phenoxy) naphthalene (40 mg, 

0.066 mmol) in 5 mL of methanol was treated with 1N 
LiOH (2 mL) at rt for 2 h. Methanol was evaporated, and 
acidified with 1N HCI until PH-1-2. The product (39 mg, 

100% ), 3-hydroxycarbonyl-2-( 4-methylsulfonyl-2-( 4-[(2-
t-buty lam inosulfony l)pheny I )ph en y lea rbon y Ia mino) 
phenoxy) naphthalene, was extracted with EtOAc, dried 

over MgS04 , filtered and evaporated. MS found for 
C34H31N06S (M+Hr: 595. 

Step 2: A solution of 3-hydroxycarbonyl-2-(4-
methy lsulfon y 1-2-( 4-[(2-t-buty laminosul fonyl)phenyl) 
phenylcarbonylamino)phenoxy) naphthalene (39 mg, 
O.Ofi6 mmol) was refluxed in 3 mL of thionyl chloride for 
2 h and evaporated. The residue was then stirred in 5 mL 
of 2M ammonia in methanol overnight. The volatile was 
evaporated and the residue was refluxed in 2 mL of 
trifluoroacetic acid overnight to give the product 
3-am i nocarbony 1-2-( 4-[(2-aminosu lfony l)p he nyl) 
phenylcarbonylamino)phenoxy naphthalene (14 mg, 
39%) after HPLC (Cl8 reversed phase, eluting with 0.5% 
TFA in H20/CH3 CN). MS found for C30H24N30 5S 
(M+Hr: 538. 
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Example 610 

3-methoxycarbony 1-2-( 4-[ (2-aminosulfony !)phenyl] 
phenylcarbony !amino )phenoxy-6-bromo 

naphthalene. 

~X) 
I# 

0 

Br 

10 

15 

20 

A mixture of 2-(2-aminophenoxy)-3-methoxycarbonyl-6- 25 
bromo naphthalene (372 mg, 1 mmol, 1.0 equiv), 4-[(2-t-

. butylaminosulfonyl)phenyl]benzoyl chloride (349 mg, 1 
equiv), pyridine (3 mL) in 10 mL of dichloromethane was 
stirred at rt overnight, washed with H2 0. The organic layer 
was dried over MgS04 , filtered, evaporated and refluxed in 30 
2 mL of trifluoroacetic acid for 30 min. TFA was then 
evaporated and HPLC (C18 reversed phase) eluting with 
0.5% TFA in H20/CH3CN gave 3-methoxycarbonyl-2-(4-
[ (2-a minosulfony l)p ben y J)p hen y karbon y lam ino )phenoxy-
6-bromo naphthalene (423 mg, 67%). MS found for 35 
C31H24BrN206S (M+Ht: 631. 

Example 611 

3-hydroxycarbony 1-2-( 4-[ (2-aminosulfony l)pben yl] 
phenylcarbonylamino)phenoxy-6-bromo 

naphthalene. 

H 

"X) 
0 I# 

0 

C02H 

40 

45 

50 

55 

A solution of 3-methoxycarbonyl-2-( 4-methylsulfonyl-2-( 4-
[(2-aminosulfonyl)pbenyl)pbenylcarbonylamino)phenoxy)- 60 

. 6-bromo naphthalene (63 mg, 0.1 mmol, 1.0 equiv) in 5 mL 
of methanol was treated with lN LiOH (2 mL) at rt for 2 h. 
Methanol was evaporated, the aqueous residue was sub
jected to HPLC with 0.5% TFA in H20/CH3CN to give 
3- hydrox ycarbon yl-2-( 4-[ (2-aminosulfony l)pheny I] 65 

phenylcarbonylamino)phenoxy-6-bromo naphthalene (47 
mg, 78%). MS found for C30H22BrN206S (M+Ht: 617. 

440 
Example 612 

3-(2-( 4-[ (2-aminosulfony l)phe ny I]-2-
fluorophenylaminocarbonyl-4-aminophenoxy) 

benzamidine. 

This compound was prepared according to the procedure 
described in example 17. MS found for MS found for 
C26H21 FN50 6S (M+H)"': 550. 

Example 613 

3-(2-( 4-[(2-aminosulfony l)phenyl)-2-
fluoropbenylaminoearbonyl-4-aminophenoxy) 

benzamidine. 

This compound was prepared according to the procedure 
described in example 18. MS found for C261123FN50 4S 
(M+Ht: 520. 

Example 614 
This compound was obtained as a side product in the 
preparation of example 18. MS (M+I·l)"': 530. 
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Example 615 

10 

15 

Step 1: A mixture of 3-(2-(4-[(2-t-butylaminosulfonyl) 20 

phenyl]phenylaminocarbonyl-4-nitrophenoxy) benzoni
trile (1 equiv) and SnC12 2H2 0 (3 equiv) in 15 mL of 
EtO/\c was refiuxed for 2 h. The mixture was diluted with 
EtOAc and washed with saturated aqueous NaHC03. The 
organic layer was dried over Na2S04, filtered and evapo- 25 

rated. 
Step 2: The product obtained in step 1 (1 equiv) in 2 mL of 

pyridine was treated with AcCl (1 equiv) over night. The 
mixture was diluted with methylene chloride and washed 
with water. The organic layer was dried over Na2S04 , 30 

filtered and evaporated. 
Step 3: A stream of IICI(g) was bubb!t:J through a 0° C. 

solution of the product obtained in step 2 (1 equiv) in 5 
mL of methanol until saturation. The mixture was stirred 
at rt overnight and evaporated. The resulting residue was 35 

treated with ammonium (5 equiv) in 10 mL of methanol 
at reflux temperature for 2 h. The solvent was removed al 
reduced pressure and the crude was purified by HPLC 
(C18 reversed phase) eluting with 0.5% TFA in H2 0/ 
CH3CN to the title product. MS (M+Ht: 544. 40 

Example 616 

This compound was similarly made as example 30. MS 
(M+H)•: 580. 

Examples 617--624 

The following compounds were made according to the 
methods .previously described. 

45 

50 

55 

60 

65 
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Nno ~ 
H I 

0 ~ NH2 

~NK, 
NH 

Nno ~ 
H I 

0 ~ Dr 

~NK, 
NH 
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N~ 
H AAA 

0 # Nl!Me 

~NH, 
NH 

ex~~ 

~0 

~Nn H I 
# 

~~~' 
NH 

Nno ~ 
H I 

0 # NIL'vls 
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Example 625 

10 

15 

20 A mixture of compound 20 (1 equiv), 5 mL of 1N HCl, 5 mg 
of Pd/C (10%) in 10 mL of methanol was stirred at rt under 
1 atm H2 atomosphere overnight. After filtration through a 
thin layer of Celite and removal of the volatile, the aqueous 
residue was purified by HPLC (C18 reversed phase) eluting 

25 with 0.5% TFA in H20/CH3CN to give the title compound. 
MS (M+llt: 487. 

Examples 626-631 

30 
The following compounds were prepared according to the 
procedure described in the formation of amidines excc::pt that 
NH20H was used instead of NH40Ac. 

35 

40 
~X) 

o I # 
0 

Q /NHOH 

l 
45 

NH 

MS (M+H):502 
50 

H 
55 

0 )()-' 

60 ~NHOH 
65 

NH 

MS (M+H):560 
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Example 632 

3-(2-( 4-[(2-aminosu lfony l)p beny l]benzoy lam ino) 
phenoxy)benzylamine. 

~X) 
o I # 

0 

H~~ 
A mixture of 3-(2-(4-[(2-t-butylaminosulfonyl)phenyl) 
benzoylamino)pbeooxy) benzonitrile (25 mg), 5 mL of 1N 
HCl, 5 mg of Pd/C (10%) in 10 mL of methanol was stirred 

25 at rt under l atm H2 atomosphere overnight. After filtration 
through a thin layer of Celite and removal of the volatile, the 
aqueous residue was dried on vacuum pump and then 
refluxed with 1 mL of TFA for 2 h, evaporated and purified 
by HPLC (C18 reversed phase) eluting with 0.5% TFA in 

30 H2 0/CH3CN to give the title compound. MS (M+Ht: 500. 
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Example 633 

3-[(3-{[ 4-(2-sulfamoylphenyl)phenyl] 
carbonylamino }-2-thienyl)carbonylamino] 

benzenecarboxamidine 

Step 1: A mixture of 3-amino-2-((3-cyanophenyl) 
aminocarbonyl)thiophene (1 equiv), 4-[{2-t-butylamino
sulfonyl)phenyl)benzoyl chloride (1 equiv), pyridine (5 
equiv) in 15 mL of dichloromethane was stirred at rt 
overnight. The mixture was diluted with methylene 
chloride, washed with H20. The organic layer was dried 
over MgS04 , filtered and evaporated. 

Step 2: A stream of HCl(g) was bubbled through a 0° C. 
solution of the' compound obtained in step 1 in 5 mL of 
methanol until saturation. The mixture was stirred at rt 
overnight and evaporated. The resulting residue was 
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treated with ammonium acetate (5 equiv) in 10 mL of 
methanol at reflux temperature for 2 h. The solvent was 

evaporated and the crude benzamidine was purified by 
HPLC (C18 reversed phase) eluting with 0.5% TFA in 

H20/CH3CN to give the title compound. ES-MS 520 
(M+1). 

Example 634 

3-[(3-{[ 4-(2-sulfamoylphenyl)phenyl] 
carbonylamino} -2-thienyl)carbonylamino] 

benzenecarboxamidine 

H 

0 "X) 
HN I &P 

0 

10 

15 

20 

25 

30 

Step 1: A mixture of 2-nitroaniline, 3-cyanobenzoyl chloride 
35 

(1 equiv), pyridine (5 equiv) in 15 mLof dichloromethane 
was stirred at rt overnight. The mixture was diluted with 
methylene chloride, washed with H2 0. The organic layer 

was dried over MgS04 , filtered and evaporated. 
Step 2: A mixture of the compound obtained in step 1 (1 40 

equiv) and SnC12.2HzO (3 equiv) in 1:'i ml .nfEtOAc was 
refiuxed for 2 h. The mixture was diluted with EtOAc and 
washed with saturated aqueous NaHC03 . The organic 

layer was dried over Na2S04 , filtered and evaporated. 
Step 3: A mixture of the compound obtained in step 2 (1 45 

oquiv), 4{(2-t-butylnminosulfonyl)plKtlyl]bcalwyl dtlu
ride (1 equiv), pyridine (5 equiv) in 15 mL of dichlo
romethane was stirred at rt overnight. The mixture was 
diluted with methylene chloride, washed with H2 0. The 

50 
organic layer was dried over MgS04 , filtered and evapo
rated. 

Step 4: A stream of HCl(g) was bubbled through a oo C. 
solution of the compound obtained in step 1 in 5 mL of 
methanol until saturation. The mixture was stirred at .-t 55 
overnight and evaporated. The resulting residue was 
treated with ammonium acetate (5 equiv) in 10 mL of 
methanol at reflux temperature for 2 h. The solvent was 
evaporated and the crude benzamidine was purified by 
HPLC (C18 reversed phase) eluting with 0.5% TFA in 

60 
H20/CH3 CN to give the title compound. ES-MS 494 
(M+1). 

Example 635-640 

The following compounds were prepared according to the 
procedure previously described. 

65 

448 

Example 635 NH 
H~~»N: 

o I 
O &P Cl 

NH 
HNYN~ 

~Br 
MS (M+H):502 

Example 636 

o~»N:: o I 
0 &P 

Cl 

NH 

HNYN~ 

~Br 
MS (M+H):556 

Example 637 
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Cl 

""U 
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MS (M+H):570 

Example 638 

MS (M+H):542 
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-continued 

NH 

o I 

Example 639 

450 
though such cOmpounds may not be illustrated in the 
examples. In other words, each group within the A-Q-D-E
G-J-X, as each is defined above with their substituents, may 
be varied and combined to form sub-genuses and com
pounds of the invention. The description and illustrative 
examples show such combinations and are not intended to 
limit the sub-gcnuscs or compounds within the A-Q-D-E
G-J-X genus of the invention. 

0 # 
Br 

HN~ 

Without further description, it is believed that one of 
10 ordinary skill in the art can, using the preceding description 

and the illustrative examples, make and utilize the com
pounds of the present invention and practice the claimed 
methods. It should be understood that the foregoing discus
sion and examples merely present a detailed description of 

15 certain preferred embodiments. It will be apparent to those 
of ordinary skill in the art that various modifications and 
equivalents can be made without departing from the spirit 
and scope of the invention. All the patents, journal articles 
and other documents discussed or cited above are herein 

Cl 

MS (M+H):530 

Example 640 

NH 

~N~»N: 
20 incorporated by reference. 

_....Me 
N 

o I 
0 # 

Br 

I ~ HNUN 

# Br 

MS (M+H):574 

Example 641 

Mo~~»H : 
o I 

O # Cl 

HN~ 
Br 

This compound was obtained as a side product in the 
preparation of Example 322, described earlier, above. 
ES-MS 530 (M+H). 

25 
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50 

The above description and illustrative examples show 55 

numerous compounds within the formula A-Q-D-E-G-J-X 
which are potent factor Xa inhibitors. The description and 
illustrative examples also show the variety of combinations 
and substituents for each group A, Q, D, E, G, J and X which 
may be prepared according to the invention and be useful as 60 

factor Xa inhibitors. While, for example, compounds having 
the same A-Q structure but a variety of substituents or 
D-E-G and/or J-X structures and their substituents are 
described and shown, the description and illustrative 
examples are ·intended to show that compounds of the 65 

invention having a different A-Q structure can also have 
various combinations of D-E-G and/or J-X structures, even 

What is claimed: 
1. A compound having the formula: 

A-O~N::R•'"' 

¢
NHN 

I 

Rle 

wherein: 

A-Q is a member selected from the group consisting of: 

Cli HN-Z .... -Z. HNJ:_ 
N~ I I I 
Me ' OH OMe NHz 

HN-Z, 

I 
NHMc 

NH 
Me2N~' 

NMc 

MezN~, 
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-continued 

NMe ~ ~ 
MeHNA_ ' [I ' r, ' 

0~ HN~ 

M.O~· < ) · '" 
rN/ o-< ) . ~N_) 15 

R1
a is a member selected from the group of H, F, Cl and 20 

Br; 

R1
• is a member selected from the group consisting of 
-H, -F, -Cl, -Br, -OMe, -OH, -Me, -CF3 

and -CH2NH2 ; 

R1d 1, R1d2 and R1d4 are each H; R1d 3 is selected from the 
group consisting of: 

H, -Me, -F, -Cl, -Br, aryl, heteroaryl, NH2, 

25 

-NMe2 , -NHMe, -NHS02 NMe, -NHCOMe, 
-OH, -OCH3 , -SCH3 , -OCF3 , -OCH2F, 30 

-OCHF2,-0CH2CF3, -OCF2CF3 , -N02 , -CN, 
-C0 2 H, -C0 2 Me, -C0 2 Et, -CONH 2 , 

-CONHMe, -CONMe2 , -S02NH2 , -S02CH3 , 

-S02NMe2 , -CH20H, -CH2NH2 , -CH2NHMe, 
35 

-CH2 NMe 2 , -OCH2 C0 2 H, -OCH 2 C02 Me, 
-OCH2 C02Et, -OCI-12CONI-12 , -OCI-I2CONMe2 , 

-OCH 2 CONHMe, -OCH 2 CH 2 0Me, 
-OCH 2 CH 2 0Et, -OCH 2 CH 2 NH 2 , 

-OCH 2 CH 2 NHMe, -OCH 2 CH 2 NMe 2 , 40 

-NHCH 2 CH 2 0Me, -SCH 2 CH 2 0Me, 
-S0 2 CH 2 CH 2 0Me, -OCH 2 CH 2 S0 2 Me, 
-NHCH 2 CH 2 NHMe, -NHCH 2 CH 2 NMe 2 , 

-N(CH 2 CH 2 0H) 2 , -N(CH 2 CH 2 0Me) 2 , 

-NHCH2C02H, -NHCHzC02Et, -NHCH2C02 Et, 45 

-NHCH,CONH7, -NHCH~CONMe~, 

-NHCH2CONHMe, -N(CH3)CH2 C02H, -N(CH3) 

CH 2 C0 2 Et, -(NMe)CH 2 COOH, -N(Me) 
CH2 CONH2 , -N(Me)CH2 CH2 NMe2, -N(Me) 
CH2CH2 0Me, -NHCH2 CH20Me, 5o 

55 

60 

65 

452 

NU 

ANHMe, 

Jl~:] 
OMe, 
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/0~/ N , 

I 

/o~NJ /o~NJ 
~0, ~0, 

/o~NJ 
~NMe, 

/o~N~ 
I N, 
N~ I 

N 

1\ 
-O(CHiJJ-N NMe, 

\___/ 

Me_j'<H 
-0CH2CH2- N \ 

Me-<N-CN 
-OCH2CH2-N 

NH2. 

H3C N-CN 

\ Me-< -NCH~H2-N 

NMe2 

N 

-NHCH2CH2-~--< J 
N 
H 

NMe2 
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454 
-continued 

N 

-NHCH2CI-I2-~e-< J 
N 

I 
H3C 

N 

-NHCH2CH2-~e-< J 
N M 

s ' 

Me 

H 

Me 

/N~o. 

Me 

/N~N~ 

~0 

/N~N~ 
and I 1 

~S02; 

and all pharmaceutically acceptable isomers, salts, 
hydrates, solvates and prodrug derivatives thereof. 

2. A compound of claim 1 structure selected from tbe 
group consisting of: 

HN 

HN 

~~IIJ 
oo~P, 

NH 

9 
CI 
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HN 

HN 

M02N 

HN 
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H op 
0 

P, 

NH 

p 
Br 

H p 0

0 
OMe 

NH p 
Cl 

H p 00 Cl and 

NH p 
Cl 
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456 
-continued 

HN 

-~"(J 
oo~Br. 

NH p 
Cl 

d f !aim 1 having a structure selected from 3.Acompoun o c 
the group consisting of: 

-~"(J 
oo~cl, 

NH p 
Cl 
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H :p H 

~ 0 

00 F, 0 10 

NH NH p p 15 

Cl 
Br 

4. A cornpoun c arm d I . 1 having a structure selected from 

20 
the group consisting of: 

HN 
H 

0 ~ H 25 

~ 
F 

00 F, 

00 F, NH 

5:5 
30 NH p Cl 

35 
Cl 

HN 

H 0 H 

~ 
40 :p 00 F, 

0

0 
OMe, 

NH 
45 

NH p p 
50 Cl 

Cl 
HN 

0 H H 55 p :p 0

0 
F, and 

0

0 
OMe 

60 
NH 

and 
NH 

p p 
65 

Cl Cl 
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HN 

0 
10 

15 

5. A compound of claim 1 having the formula: 20 

NH 

25 

30 

35 

wherein: 

R1
a is a member selected from the group of H, F, Cl and 

~ ~ 

Rldl, R1d2, R1d3 and R1d 4 an:: ea~.:h H; 

R1
" is a member selected from the group ofF, Cl, Br, OH, 
Me and OMe; 

45 
and all pharmaceutically acceptable isomers, salts, hydrates, 
solvates and prodrug denvahves thereof. 

6. A compound of claim 5 having a structure selected from 
the group consisting of: 50 

HN 

55 

60 

65 
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-continued 

HN 

HN 

MezN 

HN 

7. A compound of claim 1: 

wherein: 

A-Q is a member selected from the group of: 

and 
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R1
a is a member selected from the group of H, F, Cl and 

Br; 

R1
d\ R1d

2
, R1

d3, and R1d
4 are each H; 

R1
" is a member selected from the group ofF, Cl, Dr, OH, s 
Me and OMe; 

and all pharmaceutically acceptable isomers, salts, hydrates, 

solvates and prodrug derivatives thereof. 

8. A compound of claim 7, wherein A-Q is: 

9. A compound of claim 8 having a structure selected from 

the group consisting of: 

• and 
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-continued 

10. A compound of claim 7 having a structure selected 
from the group consisting of: 

HN 

0 

HN 

0 

HN 

0 
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HN 

0 

HN 

0 H :p F 0 
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-conlinut:d 
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10 

00)0 
15 

NH and 

s=5 
Cl 

20 

25 

0 
30 

35 

40 

· · omprising a pharma-11 A pharmaceutical composUIOn c . . 
ceuti~ally acceptahle carrier and a therapeutically effective 

45 amount of a compound of claim 1. 

* * * * * 
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Exhibit G 



UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENT NO. : 6,835,739 B2 
APPLICATION NO. : 10/687334 
DATED :December 28,2004 
INVENTOR(S) : Zhu et al. 

Page 1 of 6 

It is certified that error appears in the above-identified patent and that said Letters Patent is 
hereby corrected as shown below: 

In column 451 (claim 1 continued), at approximately line 15, please correct the 
chemical drawing to read: 

NMe 

MeHN~ 

+D-O-N~ J ,and 



UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENT NO. : 6,835,739 B2 
APPLICATION NO. : 10/687334 
DATED :December 28,2004 
INVENTOR(S) : Zhu et al. 

Page 2 of 6 

It is certified that error appears in the above-identified patent and that said Letters Patent is 
hereby corrected as shown below: 

In column 456 (claim 3), at approximately line 20, please correct the chemical 
drawing to read: 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENTNO. : 6,835,739B2 
APPLICATION NO. : 10/687334 
DATED : December 28, 2004 
INVENTOR(S) : Zhu et al. 

Page 3 of 6 

It is certified that error appears in the above-identified patent and that said Letters Patent is 
hereby corrected as shown below: 

In column 457 (claim 3 continued), at approximately line 1, please correct the 
chemical drawing to read: 

(~ N ~ H 

cAl I :p 
F 0 1.&: 

0 F, 
NH 

~ Br 



UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENT NO. : 6,835,739 B2 
APPLICATION NO. : 10/687334 
DATED : December 28, 2004 
INVENTOR(S) : Zhu et al. 

Page 4 of 6 

It is certified that error appears in the above-identified patent and that said Letters Patent is 
hereby corrected as shown below: 

In column 458 (claim 3 continued), at approximately line 1, please correct the 
chemical drawing to read: 

In column 460 (claim 6 continued), at line approximately 37, please correct the 
chemical drawing to read: 

HN 

MczN~ 
Y'rr-~ ' o,/) 

NH y 
Br 

In column 460 (claim 7), at approximately line 64, please correct the chemical drawing 
to read: 



UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENT NO. : 6,835,739 B2 
APPLICATION NO. : 10/687334 
DATED : December 28, 2004 
lNVENTOR(S) : Zhu et al. 

Page 5 of 6 

It is certified that error appears in the above-identified patent and that said Letters Patent is 
hereby corrected as shown below: 

In column 462 (claim 1 0), at approximately line 60, please correct the chemical 
drawing to read: 

G~~ H 

~NIIJ 
F ~~ 

NH , 

~ 
Cl 

In column 463 (claim 10 continued), at approximately line 12, please correct the 
chemical drawing to read: 

In column 463 ( claim1 0 continued), at approximately line 4 3, please correct the 
chemical drawing to read: 

OH~ n)? 
NH, 

~ 
Cl 



UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENT NO. : 6,835,739 B2 Page 6 of 6 
APPLICATION NO. : 10/687334 
DATED :December 28,2004 
INVENTOR(S) : Zhu et al. 

It is certified that error appears in the above-identified patent and that said Letters Patent is 
hereby corrected as shown below: 

In column 464 (claim I 0 continued), at approxiniately line 31, please correct the 
chemical drawing to read: 

Signed and Sealed this 

Twenty-sixth Day of September, 2006 

. . . . . . . . . . . 

· ... ···0s·.·.·: .. : .. · .......... · .. ·~····:::-· ........... ·: W
' ...... ' . . . . . . . . ... . 

..•. ·: ' 'O"Y' : .•.••••...•.•. ·.: ···••····•• 
. . . . . . . . . . . .... 

.. : .............. ••·•··•• • ) < 

JON W.DUDAS 
Director oft he United States Patent and Trademark Office 
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Date 
To/From 

No FDA 
I 01-25-05 
2 05-06-05 

·' 5-9-05 

4 5-24-05 

5 8-3-05 

6 8-19-05 
7 8-25-05 
8 9-09-05 

9 9-13-05 

10 10-10-05 
II 10-20-05 
12 I 1-29-05 
l3 11-30-05 

14 12-2-05 

15 12-2-05 

l(l 12-6-05 
17 I :l-"/-US 

18 12-15-05 

I<) 
12/16/05 

2\) 1-4-06 
21 1-25-06 

21 1-26-06 

~--·' 2-1-06 

Betrixaban Maleate 
IND 072,679 

FDACh . IC rono og1ca orrespondence Log 

Serial 
# Description 

N/A Email requesting preferred IND format 

N/A Tox information request in anticipation ofPre-IND Meeting 

N/A Unsigned copy of Pre-IND Type C Meeting Request (Questions 
regarding preclinical program) sent in advance of submission per 
Reviewer request. 

N/A Response to 5-9-05 Meeting Request (meeting denied with written 
responses to Points for Concurrence provided in 5-9-05 meeting 
request). 

NIA Pre- IND Type C Meeting Request (cQT prolongation issues/data 
review) 

N/A Letter granting 8-3-05 meeting request 

N/A Transmittal ofPre-IND Meeting Briefing Document 

N/A ROC requesting that Pre-IND meeting scheduled for December 61h be 
rescheduled. Pre- IND meeting rescheduled to 12114/05 

N/A Addendum to 8-3-05 Meeting request- requesting participation by 
specific FDA representatives (meeting granted via teleconference 
scheduled for 11-1 0-05) 

0000 Submission of Original New Drug Application 

N/A Confirmation of receipt of IND 

N/A FDA Minutes of 11-10-05 teleconference 

N/A Comments and Recommendations from clinical review of the Original 
New Drug Application dated 10-10-05 

0001 Response to FDA request for information from 11-10-05 
teleconference 

N/A Response to questions posed in the 8-25-05 Briefing Document 
received via email. 

N/A Email regarding 12/14/05 Pre-IND meeting attendees 

N/A Diane Leaman, FDA, sends list of attendees for 12/14/05 meeting in 
response to 12/6/05 email 

N/A Transmittal of"back-up" slides used during FDA Pre-IND meeting of 

December 14, 2005 

N/A Email to Diane Leaman requesting meeting with tox reviewer. 

N/A FDA minutes of December 14, 2005 meeting 

N/A Email to Diane Leaman, FDA, follow-up on agreements reached at 
12-14-05 FDA meeting 

N/A Email from Diane Leaman, FDA, follow-up on agreements reached at 

12-14-05 FDA meeting 

0002 Response to FDA minutes of December 14, 2005 

Page I 



Date 
To/From 

No FDA 
24 3-8-06 

25 3-8-06 

26 4-10-06 

27 5110-5111-06 

2l.< 6-2-06 
29 6-IS-06 

30 7-05-06 
31 7-05-06 

-~ ·'- 7-27-06 

33 8-03-06 

34 8-29-06 

35 10-12-06 

~ - 11-03-06 

37 12-08-06 

38 1I-03-06 

39 1-18-07 

4() 1-I8-07 

Betrixaban Maleate 
IND 072,679 

FDACh . I C d rono og1ca orrespon ence L og 

Serial 
# Description 

Protocol Amendment- New Protocol for Study 05-003 (EXPERT); 
0003 

sample informed consent and transfer of obligations 

Information Amendment- Toxicology/Pharmacology: : 3 non-clinical 

0004 
studies and analysis of metabolite levels in the MAD study as 
requested by FDA at the December 14, 2005 Pre- IND Type C 
meeting. 

N/A Email record of contact- follow-up on status of review Serials 0003 
and 0004. Review not complete. 

N/A FDA informed Portola that the Medical Officer did not have any 
questions on the EXPERT protocol submitted in IND protocol 
amendment, Serial No. 3 but that there will be a letter forthcoming 
with review comments on the pharmacology review of pharm/tox IND 
amendment #4. FDA noted that the EXPERT study could proceed. 

N/A FDA comments from review of IND Amendment, SN0004. 

0005 Protocol Amendment - Investigator Documentation - Study 05-003 
(EXPERT)-Bowen, Fox, Gill Jove, Muntz, Swank 

0006 Protocol Amendment- New Protocol Study #06-004 

0007 Information Amendment- CMC. Information for 3 SR tablet 
formulations at 5, 10 and 15% HPMC. Update of API batch analysis 
table and stability data. Update of IR capsule batch analysis and 
stability data. 

0008 Protocol Amendment- Investigator Documentation- Study #05-003 
(EXPERT) Kruse, Stiff, Vasicek 

0009 IND Safety Report- Initial Report (IND Safety Report #1 for 
EXPERT Study- Protocol 05-003) 

0010 Protocol AmenJrnt:nl- Investigator Documentation- Study #05-003 
(EXPERT) Hoe, Mant, Profitt 

0011 Protocol Amendment- Investigator Documentation- Study #05-003 
(EXPERT) ABUZGA Y A, FISHER, PUSKAS1 DESSOUKI 

0012 Information Amendment: Pharmacology/Toxicology, request for input 
from Tox. reviewer on doses proposed for a 9-month toxicology study 
in the dog 

N/A Response to SNOO 12 requesting an additional dose of 50 mg/kg/day in 
addition to the doses proposed (0, 3, IO, and 30 mg/kg/day) 

0013 Protocol Amendment- Investigator Documentation- Study #05-003 
(EXPERT) BLUM, TURNBULL, GUERRA, updated 1572 for Dr. 
David Fox adding an additional study site. 

0014 Protocol Amendment- New Investigator Documentation, updated 
1572 for Dr. Jove-additional laboratory. 

0015 Annual Report and updated 18, and change in regulatory contact 
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Date 
To/From 

No FDA 
41 2/1/07 

42 2/6/07 

43 2116/07 

44 2/22/07 

45 3/1/07 

41i 3/4/07 

47 3/14/07 

48 4/3/07 

49 4/12/07 
5!) 4/25/07 

51 4/25/07 

52 4/26/07 

53 4/26/07 

54 5/2/07 
55 5/2/07 

56 5/02/07 

57 5/9/07 

Betrixaban Maleate 
IND 072,679 

FDACh . IC rono og1ca orrespondence Log 

Serial 
# Description 

0016 Request for telecon regarding letter received on 12/8/06 - FDA 
request for addition of a top dose of 50 mg. 

N/A Email to Diane Leaman letting her know that that the request for a 
te1econ was sent to the Division last week. 

N/A FDA cancelled meeting and agreed to proceed with doses originally 
proposed by Portola of (0, 10, and 30 mg/kg/day) 

0017 Information Amendment: Pharmacology/Toxicology, Results and full 
draft report from recent tissue distribution and mass balance with 
dosimetry - 14C toxicology study conducted in Rats and 2 additional 
draft toxicology reports: 90-Day Dog, 90-Day Rat. 

N/A Informal email asking Project manager for insight into cause for 
recommendation change to the original doses proposed by Portola for 
9-month tox study in dogs. 

N/A Telephone contact report: Diane Leaman left a voicemail message 
stating that the Division had no further comments. 

0018 Protocol Amendment- New Protocol with investigator information 
(Dr. Leese) Protocol 07"008 

0019 Protocol Amendment- New Protocol 07-009, with draft ICF and 
Transfer of Obi igations - (IRB approval and Investigator 
Documentation Pending) 

0020 Updated 1572 for PI and Investigational study site location 

N/A Email request for information- Agency preference for receipt of 
Phase I CSRs- Abbreviated or Full. 

N/A Email request for information- Confirm receipt of all Serial Numbers 
through 0020. 

N/A Project Manager confirmed that all SNs through 0020 had been 
received. 

0021 Type B Meeting Request- End of Phase II Conference (Briefing 
Onr.umP.nt to Follow) 

0022 Investigator information as follow-up to SNOO 19 

N/A Project Manager stated that full Clinical Study Reports should be 
submitted, but that the back-up copies could be submitted on CD-
ROM 

N/A Response to 4/26/07 EOPII Type B Meeting request meeting granted 
and scheduled on June 27,2007. (no electronic file, no paperwork in 
log) 

0023 Final Clinical Study Reports (05-002 and 04-001). Draft of 04-001 
submitted in the original IND. 
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Date 
To/From 

No FDA 
58 5115/07 

59 5/25/07 
60 6115/07 

61 6/15/07 

62 7-19-07 

63 8-1-07 

64 8-20-07 

65 8-21-07 

66 9112/07 
67 9/18/07 

68 9/19/07 

69 9/21/07 

70 9/26/07 

71 1011/07 

7?. 10/15/07 

73 10118/07 

Betrixaban Maleate 
IND 072,679 

FDACh rono og1ca IC d orrespon ence L og 

Serial 
# Description 

N/A Discussion, via email, with Diane Leaman regarding lack of 
attendance by Dr. Temple at the June 27, 2007 End-of-Phase II 
meeting. 

0024 Briefing Document for granted EOPII Meeting scheduled for 6-27-07 

0025 Response to FDA Request for Information - Clinical Pharmacology 
Table for QTc Interdisciplinary Review Team 

0026 30-day Notice of Intent to submit Non-Clinical Carcinogenicity 
Proposed Protocol 

N/A Meeting minutes from above noted End-of-Phase II meeting held with 

FDA on June27, 2007. 

0027 Follow-up to SN0026 submission Seeking Point for Concurrence 
regarding to need to conduct an animal carcinogenicity study for the 
initial indication (anti-platelet therapy in prevention of DVT in the 
setting of total knee- or hip-replacement surgery. 

0028 Protocol Amendment- New Protocol #07-011, entitled "A Phase I 
Study to Compare the Pharmacokinetic Properties of Different 
Formulations of PRT054021 in Healthy Subjects" 

0029 Information Amendment- CMC describing the chemistry, mfg. and 
controls of both Immediate- and Delayed-release (enteric-coated) 
tablets 

0030 Change in Sponsor's Authorized Representative to Janice Castillo 

0031 Protocol Amendment- New Protocol 07-013, entitled: A Double-
Blind Randomized Single Dose Crossover Trial to define the ECG 
effects of Betrixaban (formerly PRT054021 and MLNl 021) using a 
Clinical and a Supratherapeutic Dose compared to Placebo and 
Moxifloxacin (a Positive Control) in Healthy Men and Women: A 
Thorough ECG Trial and Response to FDA Request for Information 
noted in the 7-19-07 End-of-Phase II meeting minutes. UQdated lB 

0032 Protocol Amendment- New Protocol #06-005 "An open-label, single-
dose, mass-balance study to assess the disposition of 14c-labeled 
PRT0$4021 in healthy male subjects" 

0033 Correction to SN003 I amendment above: not a double-blind study 

Email Email to Diane Leaman RE: update on review ofSN0027, Carci 
proposal 

0034 CMC amendment to above (SN0032) Protocol #06-005 "An open-
label, single-dose, mass-balance study to assess the disposition of 14c-
labeled PRT054021 in healthy male subjects" 

Letter Re: amendment 027, granting waiver for carci study for indications of 
thromboembolism & knee/hip replacement, but still requiring carci 
data to support chronic indications. 

Email Re: request for update on QTC submission review 
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FDA 
Date 

To/From Serial 
No FDA # 
74 10/31/07 0035 

75 11/06/07 0036 
76 11/06/07 N/A 
77 11/09/07 Letter 

78 11/20/07 0037 

79 12/5/07 0038 
xo 12/17/07 0039 
81 1/16/08 0040 
X2 1/28/08 0055 

83 4/9/08 Ref 
only 

X .:I 5/6/08 Email 

85 517/08 0056 

8b 5/27/08 0057 
R7 7/7/08 0058 

8X 7/14/08 0059 

)(<) 7/21/08 0060 

90 8/4/08 0061 

91 08/04/08 N/A 

_________ .. ---------------------------------- -------------------

Betrixaban Maleate 
IND 072,679 

Ch ronological Correspondence Log 

Description 

Information amendment: Preliminary Absolute Bioavailability data. 
For QTC review 

Updated 1572 for Protocol 07-011 

Clinical comments on amendment SN0031. 

Re: #031 QTC protocol, FDA go ahead for QTc study, along with 
request for additional information 

Protocol Amendment- Investigator Documentation- Protocol #07-
013 -Thorough QT Study 

Protocol Amendment: Protocol# 07-013 increasing# of subjects to 96 

Investigator Documentation- Updated 1572 Protocol# 07-013 

IND Annual Report 

Correction to IND #on Annual Report cover page, and FDA requested 
adjustment to Serial Numbering now starting with SN0055. 

See Betrixaban AF IND log for filing of original IND for AF 
indication 

Email String from/To responding to questions back and forth about the 
logistics of submitting final QT data, pertaining to both this IND and 
102,130. 

Filing final CSRs (filed reports only in hardcopy, all appendices on 
CDROM): 07-012 (absolute bioavailability in healthy volunteers-
CTA, EUDRACT 207-004047-30), AND 06-004: PK of3 SRs vs IR 
oral 40mg in healthy volunteers (see SN0006) 

EXPERT 05-003 final clinical study report (CSR) 

Final CSR of 06-005 Mass Balance study and an Overview of 
Metabolite information 

Draft audited Tox Reports NC-07-0085 6 month rat, and NC-07-009'i 
9 month dog 

Final CSR # 07-008."The effects of a proton pump inhibitor, or an 
antacid, on the pharmacokinetic properties of a solid formulation of 
PRT054021 (betrixaban) administered to healthy subjects as a single 
oral dose" 

Final CSR #07-013 "Thorough QT study" and submission of new 
protocol for A Fib- #08-0 15 (DRAFT) (entirety of CSR was filed on 
CD ROM only) 

Janice Castillo informs Diane Leaman that the TQT report has been 
submitted via CD-ROM (xfiled IND 102, 130) 

-----------------------------------------------------------------------------------------------------------------------------------------------------------------
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Date 
To/From 

No FDA 

08/21-22/08 

9~ 
08/22/08 

93 08/25/08 

94 8/25/08 

95 08/29/08 

96 09/26/08 

97 10/28/08 

l}g 
11/14/08 

99 12/16/08 

100 01/12/09 

1111 01/29/09 
102 04/02/09 

103 04/09/09 
104 04/27/09 

105 05/21/09 

106 06/15/09 
107 06/15/09 

Betrixaban Maleate 
IND 072,679 

FDACh rono og1ca orrespon ence . I C d L og 

Serial 
# Description 

N/A Diane Leaman requests QTcl & its alpha datasets. Datasets 
downloaded by Devi Kozeli, FDA for Michael Li's (FDA QTc Data 
Manager) review via Mike Thorn's (Statistical Resources) server (8-
22-08). (xfiled IND 102, 130) 

ROC Telephone Record of Contact: Telecon between Portola, FDA, and 
Statistical Resources (Mike Thorn). FDA proposed another dataset 
duplicating existing raw data and including additional information 
requests by Michael Li. (xfiled IND 102, 130) 

N/A Follow-up email from Statistical Resources, verifying FDA's receipt 
of additional TQT data analysis set. (xfiled IND 102, 130) 

0062 Additional Information for TQT Study. Dataset adding QTci and its 
alpha to the raw dataset. Submitted as CD-ROM. 

N/A Follow-up emails between Portola and FDA regarding TQT data 
analysis set. (xfiled IND 102, 130) 

0063 Information Amendment-CMC Amendment; Hovione/Patheon 
(CTD paper & electronic format) 

N/A Inquiry to Diane Leaman regarding status of Committee review of 
Thorough QT study. Committee review was completed with no 
comments. 

0064 Amended Final Study Report, Protocol 07-013 for TQT Study 
Sec 1-

15 
Sec 16 

0065 Information Amendment: Clinical Study Reports for Study 06-005 
(amended) and Study 07-009 

0066 IND Annual Report In Progress. CO-Rom includes filing and 
appended study reports: NC-06-0072, NC-06-0073, NC-07-0096, NC-
08-0220, 
NC-08-0166 

0067 Updated Metabolite lntormation Amendment 

0068 IND Safety Report: Initial Written Report, Study 08-015; 100020-001 
(full report to l 02,130, SN0027) 

0069 Information Amendment: CMC 

0070 IND Safety Report: Follow-up Report, Study 08-015; 100020-001 
(full report to I 02, 130. SN0029) 

0071 IND Safety Report: Initial Written Report, Study 08-015; 200013-
002/A-T 
(full report to 102.130, SN003 I) 

0072 Investigator's Brochure (dated April 1, 2009) 

0073 30 Day Notice: Request for Carcinogenicity Special Protocol Assessment 
(SPA) 
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Date 
To/From 

No FDA 
lOX 07/08/09 

10\1 07/20/09 

110 08/11109 

Ill 08119/09 

112 08119/09 

113 08/26/09 

114 08/28/09 
liS 09/08/09 

116 09/14/09 
117 11/05/09 
liS 11/12/09 

119 12/18/09 

120 01/07/10 
121 01/07/10 
I" 

"""'" 01/25110 
I', 
~-· 06/2/10 
1~4 07/06110 

1~5 08/03/10 
1:?_(, 

08/05110 

127 08/27/10 
I2R 08/31/10 
129 09/01110 

Betrixaban Maleate 
IND 072,679 

FDACh . I C rono og1ca orrespondence Log 

Serial 
# Description 

FRO FDA Response to SN0067. 
M 

0074 SPA Request: 104 Week Rat Carci Study Protocol; final report NC-07-0085 
Note: Letter only and CD-ROM for NC-07-0085 submitted only as cross-ref 

FRO Marcus Cato, FDA, emails Janice Castillo to inform that the 5/21/09 
M/TO submission 0031 (typo in email--s/b 0071) requires full safety report 

as opposed to cover letter only to 72,679. Janice responds that the full 
reports are going to IND 102,130 and addressed to the Division of 
Cardiovascular and Renal Drug Products as responsible division. 
Cover letter only to 72,679 (Div. of Med Imaging and Hematology) to 
avoid double reporting. 

FRO Marcus Cato responds that full SAEs may be sent to 72,679 as 
M correspondences to avoid double reporting. 

0075 IND Safety Report: Follow-up Written Report, Study 08-015; (full 
report to I 02,130, SN0039 

ROC Janice Castillo and Marcus Cato confirm that SAEs sent as 
correspondences to IND 72,679 would commence beginning with 
SAE reported in his 8111/09 email (SN0071) 

0076 Protocol Amendment: New Protocol 09-018 (food study). 

0077 General Correspondence- providing SAEs to 72,679 (formerly only 
sent as cover pages for reference only) 

0078 Final Report, Study 07-011; Pharmacokinetic Study 

0079 IND Safety Report: Initial Written Report, Study 08-015 

0080 IND Safety Report: Initial Written & Follow Up Reports, Study 08-
015 

0081 Protocol Amendment: New Protocol 001-00 (PNOO 1) and New 
Investigator Gutierrez 

0082 Annual Progress Report (tlonclinical Rego1is via CD-ROM) 

0083 CMC Amendment: Addition of Merck as API manufacturer 

0084 Protocol amendment: Amendment to 001-00 (SN 0052 in 102, 130)) 

0085 CSR: Study 08-014 Digoxin 

N/A FDA Responds to Protocol 001-00, Food Effects Study (SN0081) with 
Clinical Pharmacology questions. 

0086 DEC Protocol (006-00), IB, New Investigator Marquez, TORO 

0087 CMC Amendment for Merck as Manufacturer and API Form II; New 
DP Label Strength. 

0088 Type C Meeting Request 

0089 Protocol Amendment: New Protocol 010-00 (Verapamil) 

0090 Protocol Amendment: New Protocol 011-00 (Biocomparability) 
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Betrixaban Maleate 
IND 072,679 

rono og1ca orrespon ence FDA Ch . I C d L og 
Date 

To/From Serial 
No FDA # Description 
130 09/02/10 N/A Alison Blaus emails Janice Castillo to request an electronic copy of 

the meeting request (SN0056) 
131 09/02/10 N/A Janice Castillo emails Alison Blaus the electronic copy of the meeting 

request. 
132 09/07/10 N/A Janice Castillo and Alison Blaus discuss dates for the Type C Meeting. 
133 09/07/10 N/A Alison Blaus emails Type C Meeting Confirmation for November 16, 

201 0 meeting. 
134 09/09/10 N/A Janice Castillo confirms Nov 9 meeting date. 
135 09/21/10 0092 Response to FDA letter (Protocol 0 1-00) 
136 09/21/10 0093 Protocol Amendment: Protocol 06-00 Amendment 1 (DEC) 
137 09/22110 0091 Merck: Protocol Amendment: New Investigators, PN006 
m 09/30110 0094 Protocol Amendment: New Protocol PN003 (Japan); CMC: Updated 

placebo sections 
139 10/07/10 N/A Janice Castillo emails Alison Blaus to ask her preference on the Type 

C Briefing doc-what she would like hardcopy, what she would like 
on CD 

140 10/07/10 0095 Type C Briefing Document 
141 10/08110 N/A Alison Blaus responds to Janice Castillo's 10/07/10 email that CD for 

the full CSR is acceptable in each copy. Janice responds she will also 
send an email of the full submission. 

142 11/03/10 0096 Merck: Protocol Amendment: New Investigators, PN006 
143 11/07/10 N/A Alison Blaus emails Janice Castillo preliminary responses for Type C 

Meeting 
144 12/07/10 N/A Alison Blaus emails the Type C Meeting Minutes 
145 01104111 0097 Annual Progress Report for period 01 October 2009 to 30 September, 

2010 (CD Contents) 
146 01/07/11 0098 Merck: Protocol Amendment: New Investigator, PN006 
147 01/07/11 0099 Merck: Information Amendment-Clinical (Updated Investigator 

Information, PN006) 
148 01/21/11 0100 Merck: IND Safety Report: PN006; Initial; 0060042; anemia, GI bleed 
149 01124/11 0101 Letter requesting FDA feedback on Phase 3 proposal for a Non-

inferiority trial using dabigatran as the comparator. 
15ll 02/01/11 0102 Merck: IND Safety Reports: PN006; Follow-up- 0060042; GI 

Hemorrhage; Initial-00600 12; Thrombocytopenia 
151 02/01/11 0103 EOP2 Meeting Request 
152 02/08/11 0104 Merck: IND Safety Report, PN006: Follow-up 2; 0060042; GI 

Hemorrhage 
153 02/10/11 N/A Alison Blaus emails Janice Castillo the EoP2 meeting confirmation 
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F DA 
Date 

To/From Serial 
No FDA # 
154 02/16/11 0105 

155 02/16- N/A 
2/17/11 

156 02/21111 0106 

157 02/25/11 N/A 

ISH 02/25/11 N/A 

159 02/28/11 0107 
160 02/28/11 0108 
161 02/28/11 N/A 
162 03/03/11 N/A 

163 03/07/11 0109 

164 03/09/11 OliO 

165 03/11111 N/A 

166 03115111 Qill 

1t;7 03/18111 N/A 

16~ 04/07111 0112 

169 04/14/11 0113 

170 04/27/11 0114 

171 05/02/11 0115 

17:! 05/06/11 N/A 
173 05/17/11 N/A 

Ch 

Betrixaban Maleate 
IND 072,679 
. c rono og1cal orrespondence Log 

Description 

Merck: IND Safety Report, PN006; Follow-up 3; 0060042; GI 
Hemorrhage; follow-up 2-0060012; Thrombocytopenia 

Janice follows up SN0069 request for feedback. Alison Blaus says that 
the reviewers are scheduled for an internal meeting next week. 

Merck: IND Safety Report, PN006; Follow-up 4; 0060042; GI 
Hemorrhage 

Taranum Singh, FDA, informs Janice Castillo that Cardiology, 
Allergy and Neurosciences will lead on EOP2 meeting, on May 9, 
2011. 

Alison Blaus emails summary of FDA discussion regarding Phase 3 
advice. 

Merck: Protocol Amendment: New Investigator, PN006 

Merck: Protocol Amendment: New Investigator, PN006 

Alison Blaus emails Janice Castillo the Phase 3 Advice Letter 

Janice Responds to Taranum Singh that Portola accepts the meeting 
date. 

Merck: IND Safety Report, PN006; Follow-up 5; 0060042; GI 
Hemorrhage 

Merck: IND Safety Report, PN006; Initial; 0060025; Rectal 
Hemorrhage 

FDA Advice Letter to no longer send duplicate submissions. All 
submissions to 102,130. 

Merck: IND Safety Report, PN006; Follow-Up; 0060025; Rectal 
Hemorrhage 

ROC: Jance speaks to Tyree Newman, FDA, regarding 03/11/11 
Advice Letter. Exception submissions to 72,679 will be SAEs, CMC 

amendments and the IND Annual Report. 

Merck: IND Safety Report, PN006; Follow-up 6; 0060042; GI 
Hemorrhage 

Merck: IND Safety Report, PN006; Follow-up 7; 0060042; GI 
Hemorrhage 

Merck: IND Safety Report, PN006; Follow-up 8; 0060042; GI 
Hemorrhage 

Request for advice Ph3 -Questions re: Medically ill pts 
(CD ROM-References) 

Janice Castillo and Tyree Newman discuss Protocol submission 

Janice Castillo emails Tyree Newman to ask whether they should 
schedule a telecom now regarding the Protocol submission and if the 
Agency requires additional information or if their review is as 
scheduled. 
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Date 
To/From 

No FDA 
174- 05/19111 

175 05/20/11 

176 06113/11 

177 07115/11 

17R 07/19/11 

17') 08112111 
180 08/12111 
181 08118111 

182 08/29/11 

1~3 09/19/11 

IR4 09/26/11 
185 09/27-28/11 
186 10/03/11 
IS7 10/04/11 

188 10/05/11 

I 89 10116-17/11 

19() 10/20/11 
191 I 0/23/11 

192 10/24/11 
II.J3 10/25/11 

194 10/31/11 

195 11/01/11 

Betrixaban Maleate 
IND 072,679 

FDACh rono og1ca orrespon ence . I C d L og 

Serial 
# Description 

N/A Tyree Newman informs Janice Castillo that questions will be 
addressed by July 1 0, 2011. 

N/A Janice Castillo emails Tyree Newman and asks if FDA agrees with EU 
ultrasound policy. EU CHMP guidance attached. 

N/A Tyree Newman emails Janice Castillo a copy of the response to 
05/02/11 Questions. (US Mail Original attached in paper). 

N/A Janice Castillo emails Tyree Newman to request date for EoP2 
meeting 

N/A Tyree Newman suggests Portola send a written formal EoP2 meeting 
request. 

0116 EOP2 Meeting Request and draft questions. 

N/A Janice Castillo emails Tyree Newman a copy of SN0116. 

N/A Tyree Newman informs Janice Castillo that Portola will be granted a 
one-hour face-to-face meeting. Times TBD. 

N/A Tyree Newman sends the Meeting Granted Letter and instructions on 
submitting the EoP2 Briefing. 

N/A Janice Castillo confirms that 9/26/11 is final submission date of EOP2 
Briefing document. 

0117 End of Phase 2 Briefing document 

N/A Janice emails the betrixaban IB to Tyree Newman 

N/A Corrected CD ROM ofSN0117. 

N/A Janice Castillo emails Tyree Newman the highlights of the clinical 
pharmacology table 

0118 Supplemental docs to the EOP2 briefing: Investigator's Brochure and 
Clinical Pharmacology table as emailed to Tyree Newman on 09/28 
and 10/04. 

N/A Janice Castillo inquires about the status of the preliminary review of 
the EOP2 Briefing document (SN0117) 

N/A Tyree Newman emails preliminary responses to EOP2 Briefing 

N/A Stuart Heminway emails Tyree Newman Portola's response to FDA's 
EOP2 comments 

0119 Reply to FDA preliminary responses 

N/A Janice emails Tyree to inform that Portola will be sending Portola's 
meeting summary of Question 4 for inclusion in FDA's minutes of the 
EOP2 meeting 

N/A Tyree informs Janice that the Question 4 summary cannot be included 
in the minutes, but sends a response to Question 4. 

0120 Request of Teleconference to discuss remaining questions from EOP2 
meeting 
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Date 
To/From 

No FDA 
1% 11/01/11 
197 11/04111 
ICJX 11/07111 
199 11110/11 
:?.00 11122/11 
:?.01 11/30111 

202 12/01/11 
203 12/02/11 
204 01106/12 

205 01/09112 
206 01/23-24112 

207 01/26-27112 

20X 01/30/12 
209 02/03112 
210 02/07/12 
:?.11 02/07/12 

21.2 02/08/12 

213 02/09112 

214 02117112 
215 02/21112 
:?.16 02/22/12 
217 02/24/12 
218 03116112 
21<) 03/19/12 
220 03/28/12 
221 03/28/12 
~22 04/04/12 

·-····-·-·-- ·-··----··--·-····--······-

Betrixaban Maleate 
IND 072,679 

FDACh rono og1ca orrespon . I C d ence L og 

Serial 
# Description 

N/A Janice Castillo emails Tyree Newman a copy ofSN0120. 

N/A FDA denies request for follow-up meeting 

N/A FDA Minutes of EOP2 Meeting 

N/A FDA letter denying follow-up meeting in lieu of written response 

0121 Request for CMC advice 

N/A Janice Castillo emails Tyree Newman to request FDA Minutes of the 
EOP2 meeting 

N/A Tyree Newman responds that EOP2 minutes are being finalized 

N/A Responses to questions not addressed at EOP2 meeting 

0122 Submission providing evidence for use of20 mg enoxaparin in 
patients with severe renal dysfunction in the Phase 3 study and our 
proposal for documentation of immobility 

0123 IND Annual Progress Report 

N/A Todd Lorenz emails Ann Farrell to ask to reconsider enoxaparin 
comparison studies. Dr Farrell advices Portola send formal meeting 
request. 

N/A Janice Castillo and Tyree Newman confirm that the Agency is willing 
to move forward with the meeting request. 

0124 Request for Meeting to Resolve 1 0-day Ultrasound Issue 

N/A Meeting Request Granted letter for 2110/12 Type A meeting. 

0125 Type A Meeting Materials- presentation slides 

N/A Janice Castillo emails Tyree Newman a copy of the Type A meeting 
Materials 

N/A Tyree responds to 02/07, reminding to tactor in time tor minutes and 
discussion. 

N/A Janice Castillo asks Tyree Newman if it is possible to change 
procedure for taking minutes; confirmation of Drs. Temple and 
Pazdur; additional attendees; request FDA slides. 

N/A FDA Minutes from 2110112 Type A Meeting 

N/A Janice Castillo requests response for SNO 122 

0126 Phase 3 Protocol 11-019; Transfer of Regulatory Obligations 

N/A Janice Castillo emails Tyree Newman a copy of SNO 126. 

0127 CMC Amendment 

N/A Janice Castillo summarizes 0127 

N/A Tyree Newman acknowledges 0127 

N/A Tyree Newman emails FDA's CMC advice 

0128 Res pons~- to !D_~-~~-~tin~ ~.!nute~ _ __?!.._~--~- Fe_?_~-~ 12 ---·--·--------·· .... -
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Date 
To/From 

No FDA 
223 04112/12 
~24 04/24112 
~25 04/25-26112 

:!26 05/04112 
2'27 05115112 
ns 06115/12 
2~<) 07113/12 

··--···-·······-·· -····-····---·-·---·----···--·-
23(1 07118112 

'231 08/10/12 
~" __ "1.! 

08115112 
233 09/17/12 
234 10/17112 
~35 10/22/12 
236 11/16/12 
217 12117/12 
23li OI/08113 

:!39 01/09/13 

240 01/10/13 

:!41 01/11/13 

242 01/16/13 

:!43 01117/13 

244 02/15/13 

245 02/15/13 

246 02/26-27/13 

'247 03/18/13 

Betrixaban Maleate 
IND 072,679 

FDACh rono og1ca orrespon . I C d ence L og 

Serial 
# Description 

0129 11-019 New Investigator Submission by PPD 

0130 11-019 Protocol Amendment 1 

ROC Email excerpts confirming that FA CORP does not want SUSARS 
from 72,679 submitted to 102,130 

N/A FDA Advice on reporting SAEs 

0131 11-019 New Investigator Submission by PPD 

0132 11-019 New Investigator Submission by PPD 

0133 11-019 New Investigator Submission by PPD 
................... - .... - ····-·- -----·-·"-··-··-··---········--···········-·-··---·-.. ·-····--·····-··-····-·--··-···--·······-····--·---·-···-·-··----··--······-···-···--· .. ------·--· 

NA FDA sends CMC advice from questions asked in the EOP2 letter 
(SNO 121) 

N/A Notice of FDA hold of Clexane shipment (received 08/22112) 

0134 11-019 New Investigator Submission by PPD 

0135 11- 019 New Investigator Submission by PPD 

0136 11- 019 New Investigator Submission by PPD 

N/A Notice of FDA Action 

0137 11-019 New Investigator Submission by PPD 

0138 11- 019 New Investigator Submission by PPD 

NA Janice Castillo requests confirmation from Tyree Newman that 
submitting the DSUR on CD-ROM is acceptable 

NA Tyree Newman responds that CD-ROM is acceptable 

0139 DSUR: Reporting Period: 01 October 2011 to 
30 September 20I2 (International version) 

NA Janice Castillo informs Tyree Newman that due to technical 
problems, the DSUR is submitted via hardcopy 

0140 Request for Feedback: APEX IDMC and eCRFs 

0141 11- 019 New Investigator Submission by PPD 

0142 11- 019 New Investigator Submission by PPD 

0143 Change in Protocol: 11-019 Protocol Amendment 2 

NA FDA emails advice letter regarding SNO 140, APEX IDMC 

0144 11-019 New Investigator Submission by PPD 
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Date 
To/From 

No FDA 
24X 04/29113 

249 05/21113 

25Ll 06/25/13 

251 07/31113 

25~ 08/30/13 

253 9118113 

254 10/07/13 

255 11/08/13 

256 11/20/13 

257 
11/19/13 

258 12/13/13 

259 12/18/13 

12/19/13 

260 12/19/13 

~61 12/20/13 

262 12/23/13 

2(13 12/23/13 

264 01/09/14 

265 01/14114 

2<i6 01/28114 

267 
02/04114 

268 02/06114 

Betrixaban Maleate 
IND 072,679 

FDA Chronological Corres_e_ondence L og 

Serial 
# Description 

0145 11- 019 New Investigator Submission by PPD 

0146 11- 019 New Investigator Submission by PPD 

0147 11- 019 New Investigator Submission by PPD 

0148 11- 019 New Investigator Submission by PPD 

0149 11- 019 New Investigator Submission by PPD 

0150 Drug Product Amendment; TORO 

0151 11-019 New Investigator Submission by PPD 

0152 Request for Type C Meeting 

N/A Type C Meeting Granted: January 21,2014, 1pm 

0153 11- 019 New Investigator Submission by PPD 

0154 CMC Amendment 

N/A FDA Request for electronic courtesy copy of Type C Briefing 
_ ...................................... ________ ...... ----------------------------------------------------------···-·······----·-· 

N/A Man ish Anand sends courtesy copy of Type C Briefing document: 
Briefing (Word) 

0155 Type C Briefing Document 

0156 11-019 New Investigator Submission by PPD 

N/A Discussion of delivery of desk copies and Dr. Temple's attendance 
to the Type C Meeting 

N/A Foreign Visitor Request forms for Drs Hull and Cohen. 

N/A Preliminary FDA responses to meeting questions. 

N/A Dial-in Type C Preparation Telecon information 

N/A Type C Meeting follow-up with meeting slides. 

0157 11-019 New Investigator Submission by PPD 

N/A FDA Meeting Minutes from Type C Meeting 
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Date 
To/From 

No FDA 
~69 02111/14 

270 03111114 

~71 03/18114 

~72 04/14114 

273 04/16114 

~74 04/29/14 

275 05/14/14 

276 05/16114 

277 05/22/14 

27R 05/23/14 

279 05/30/14 

280 06/13/14 

281 06/16/14 

2~~ 06/27/14 

~83 07/31/14 

284 08/01/14 

~85 08/06/14 

286 08/14/14 

~87 09/22/14 

Betrixaban Maleate 
IND 072,679 

FDA Chronological Correspondence Log 

Serial 
# Description 

0158 Development Safety Update Report 002 

0159 11- 019 New Investigator Submission by PPD 
(NTF: Typographical error on volume separator, page 454. Should 

be SN0159 03111114 not SN0157 02104114). 

0160 IND Safety Report: Initial Written Report 

0161 Request for advice on Protocol 11-019 Amendment 3 

N/A Man ish Anand emails copy of 0161. 

0162 11-019 New Investigator Submission by PPD 

N/A FDA requests clarification for 0161. 

N/A FDA emails clinical comments re: request for advice (0 161) 

N/A Manish Anand sends email after call for clarification to FDA's 
clinical questions of 05/22/14 

N/A FDA informs PTLA that it is discussing its response to FDA 
request 

N/A FDA emails clarification on comments (05/14/14) regarding 0161. 

0163 Protocol Amendment 3 

N/A Manish Anand sends courtesy email confirming delivery of0163. 

0164 11-019 New Investigator Submission by PPD 

0165a Request for Fast Track Oesignr~tion 

0165b Correction to the 1571 for SNOI65 

N/A Receipt of Request for Fast Track Designation (rec'd 08/14/14) 

0166 11-019 New Investigator Submission by PPD 

N/A Manish Anand emails Janet Higgins a link to the draft in AHJ 

manuscript regarding the 11-019 Amendment, "RECOGNITION 

OF BIOMARKER IDENTIFIED HIGH RISK PATIENTS IN 

THE APEX STUDY RESULTING IN A PROTOCOL 

AMENDMENT". 
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Date 
To/From 

No FDA 
~8~ 10/01/14 

21;9 10/07/14 

~90 11/11114 

:!91 11/14/14 

11119114 

:!92 11/25/14 

293 12/01/14 

194 12/19/14 

295 12/23/14 

:!96 01/05/15 

297 01109115 

:!9S 01/23115 

01124/15 

299 01/30/15 

3tlll 03/20/15 

301 03/24/15 

30:! 03/25/15 

303 03/26/15 

304 03/26/15 

305 03/27/15 

Betrixaban Maleate 
IND 072,679 

FDA Chronological Correspondence Log 

Serial 
# Description 

N/A Fast Track Designation Request denial. 

0167 11-019 New Investigator Submission by PPD 

0168 Type C Meeting Request 

0169 11- 019 New Investigator Submission by PPD 

N/A FDA sends via USPS information for Type C Meeting briefing 
package shipment 

N/A Meeting request granted (0168) as te1ecom on 1/26115. 

ROC Portola requests appeal of01/26/15 telecom as a face-to-face 
meeting. FDA responds no appeal process, proceed with telecom 
and request face-to-face iftelecom outcome is not satisfactory. 

0170 DSUR003 

0171 Type C Briefing Package 

N/A Manish Anand requests confirmation ofType C Briefing Package 
and desk copies 

N/A Janet Higgins confirms receipt of Type C Package and desk copies. 

N/A FDA Response to Type C Meeting 

N/A APEX Formal Meeting 

0172 11-019 New Investigator Submission by PPD 

N/A Request for NDA number 

N/A Manish Anand emails FDA question regarding the use of an 80 mg 

single-unit dosage form to compare systemic exposure profiles 

to confirm bioequivalence 

0173 11-019 New Investigator Submission by PPD 

N/A FDA confirms and agrees with use of 80 mg single unit dosage 

0174 Request for Comment and Advice on an IND 

0175 Type C Meeting Request 
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Date 
To/From 

No FDA 
306 04/10/15 

307 05/01/2015 

308 05/08/2015 

3(1<) . 
05113/2015 

31\l 05/2112015 

311 06/02/2015 

312 06/02/2015 

313 06/1112015 

314 06/12/2015 

315 06112/2015 

316 06112/2015 

317 06/12/2015 

318 06/12/2015 

319 06/17/2015 

320 06/17/2015 

321 06118/2015 

"'" .,"' __ 
06/18/2015 

323 06/18/2015 

Betrixaban Maleate 
IND 072,679 

FDA Chronological Correspondence Log 

Serial 
# Description 

N/A Type C Meeting Request Granted. Scheduled for June 25, 2015 

0176 IND Safety Report: Initial Written Report (Mfr. Report No. 
2015PRT000071) 

0177 11-019 New Investigator Submission by PPD 

0178 IND Safety Report: Follow-up #1 to a Written Report 

0179 Type C Meeting Briefing Package 

N/A FDA provided like to Providing Regulatory Submission in 
Electronic Format 

0180 IND Safety Report: Follow-up #3 to a Written Report 

NIA Request for Feedback from Agency regarding SAP 

N/A Provided Agency with Foreign Visitor Data Request Form for Type 
C Meeting (Dr. Russell Hull) 

N/A Response from FDA regarding Feedback from Agency regarding 
SAP 

N/A Agency Confirms Receipt of- Foreign Visitor Data Request Form 
for Type C Meeting (Dr. Russell Hull) 

N/A Questions sent to FDA regarding SAP, requesting feedback from the 
FDA Statistical Reviewers 

0181 New Investigator Submission 

0182 Request for Type C Meeting and Briefing Materials 

0183 Request for Agency Feedback (Comment and Advice on an IND) 

N/A Courtesy Copy of an IND Amendment for a "Request for a Type C 
Meeting and Briefing Materials submitted to the IND as SNO 182 

N/A Courtesy copy of an IND Amendment for a request for "Comment 
and Advice on an IND submitted to the IND as SN0183 

N/A FDA confirmed receipt of SNO 182 "Request for a Type C Meeting 
and Briefing Materials" 

Page 16 of28 



Date 
To/From 

No FDA 
324 06/18/2015 

J25 06/18/2015 

326 06119/2015 

327 06119/2015 

328 06/19/2015 

329 06/23/2015 

330 06/23/2015 

331 06/24/2015 

07/07/2015 

332 07/09/2015 

333 07/09/2015 

334 07/10/2015 

335 07/10/2015 

336 07/13/2015 

337 07/13/2015 

.138 07/13/2015 

339 7/16/2015 

Betrixaban Maleate 
IND 072,679 

FDA Chronological Correspondence Log 

Serial 
# Description 

N/A FDA confirmed receipt ofSN0183 "Request for Comment and Advice 
on an IND" 

N/A Teleconference number and slide deck prepared for the introduction to 
the meeting scheduled for 25 June 2015 

N/A FDA's greliminary resgonse to meeting questions. 

N/A Security check for meeting scheduled for 25Jun20 15 

N/A FDA preliminary response to meeting questions (25 June 20 15) 

N/A Courtesy Copy of Preliminary Comments for your June 25th meeting 

N/A Confirmation that requested teleconference has been granted with 
statistical review team 

N/A Type C Meeting Request granted for 28 July 2015 (Discussion ofthe 
SAP) 

Letter Formal Mtg Min Type C Fast Track 

0184 Submission: APEX Study (Protocol 11-0 19) Sample Size Re-
Assessment 

N/A E-mail Correspondence: Sample Size Re-Assessment for APEX study 
(Protocol 11-0 19) 

N/A E-mail Confirmation Receipt of Correspondence: Sample Size Re-
Assessment for APEX study (Protocol 11-0 19) 

N/A Correspondence: Courtesy Copy of Meeting Minutes for Type C 
Meeting on June 25,2015 

N/A Correspondence regarding Telecon: Telephone call-in information for 
July 28, 2015 Type C Meeting 

N/A Correspondence: Confirming receipt of desk copies and call in 
numbers. Attached preliminary responses to meeting questions 

N/A Correspondence: Portola Confirms receipt of Agency's preliminary 
responses to Portola's meeting questions 

N/A Correspondence: Portola requests meeting time extension for Type C 
Telecon meeting (July 28, 2015) 
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Date 
To/From 

No FDA 
340 7/16/2015 

341 7/21/2015 

342 7/21/2015 

34J 7/22/2015 

3.:14 7/22/2015 

345 7/27/2015 

3.:16 7/27/2015 

347 7/29/2015 

3.:18 8/03/2015 

34•> 8/06/2015 

350 08/07/2015 

351 08/07/2015 

352 08/07/2015 

JDJ 08/12/2015 

354 8/10/2015 

355 08112/2015 

.356 8/13/2015 

357 8/19/2015 

Betrixaban Maleate 
IND 072,679 

FDA Chronological Correspondence Log 

Serial 
# Description 

N/A FDA Correspondence- Type C Meeting (June 25, 2015) 

N/A Correspondence: Preliminary responses to meeting questions (Type C 
Meeting, Guidance) 

N/A Correspondence: Portola follow-up on meeting time extension for 
Type C Telecon Meeting (July 28, 20 15) 

N/A Correspondence: Follow-up email to correspondence 

N/A Correspondence: Portola provided Type C Meeting Summary 
Documents and Slides for FDA Type C Meeting on Betrixaban: 
Statistical Analysis Plan (July 28, 20 15) 

N/A Correspondence: Portola provided updated slides for Type C Meeting 

N/A Correspondence: FDA confirmed receipt of updated slides for Type C 
Meeting 

N/A Email Correspondence: Teleconference follow-up regarding SAP 

N/A Email Correspondence: Follow-up in regards the teleconference 
7/28/2015 SAP 

N/A Letter of Authorisation for European Regulatory Solutions (ERS) Ltd. 

0185 Protocol Amendment: New Protocol 15-020 

N/A Email Correspondence: Request for Information (queries) 

N/A Email Correspondence: Confirmation Receipt of email regarding 
Queries 

0186 Response to FDA Request for Information 

N/A Teleconference- FDA provided Meeting Minutes (Type C) from 
Meeting 7/28/2015 

N/A Email Correspondence: Response to FDA regarding Queries, with 
submission Cover Letter attached . 

0187 Protocol Amendment: New Investigator 11-019 

0188 Request for Fast Track Designation 
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Date 
To/From 

No FDA 
35l< 8/20/2015 

359 8/20/2015 

360 8/20/2015 

361 8/20/2015 

)(\2 
8/25/2015 

363 8/27/2015 

364 8/28/2015 

365 9/03/2015 

3M 9/08/2015 

3('7 911112015 

368 9115/2015 

J(i9 9/17/2015 

370 9/22/2015 

J71 9/28/2015 

.m. 9/30/2015 

373 10/1/2015 

10/2/2015 

374 10/7/2015 

375 10/7/2015 

Betrixaban Maleate 
IND 072,679 

FDA Chronological Correspondence Log 

Serial 
# Description 

N/A Correspondence- Fast Track Application Courtesy Copy of SNO 188 
to Janet Higgins 

N/A Correspondence- Fast Track Application Courtesy Copy and inquiry 
for Meeting Minutes with Diane Hanner 

N/A Acknowledgement receipt from Diane Hanner of Fast Track 
Designation Courtesy Copy 

N/A Correspondence- Meeting Minutes from Type C Meeting (July 28, 
2015) 

N/A Correspondence- confirmation of receipt of copy of Portola's 
response to comments from Agency 

N/A Correspondence- acknowledgement receipt of Fast Track Designation 

N/A Correspondence- confirmation of no additional comments regarding 
sample size re-assessment 

0189 Information Amendment- Chemistry, Manufacturing and Controls 

0190 Safety Report (Follow-Up #4) Protocol 11-019 

N/A Correspondence - submission of BE Study to the FDA 

N/A Correspondence- Acknowledgement receipt of BE Study now being 
reviewed 

0191 Protocol Amendment: New Investigator 11-019 

0192 Safety Report (Initial) Protocol 11-019 

N/A Correspondence- FDA granted Fast Track Review 

0193 Information Amendment: Statistics (SAP) 

0\94 Safety Report (Initial) Protocol 11-019 

Letter Courtesy copy of Grant Fast Track 

0195 Protocol Amendment: New Investigator BE Study 

N/A Correspondence courtesy copy of Grant Fast Track 
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Betrixaban Maleate 
IND 072,679 

rono og1ca orrespon ence FDA Ch . I C d L og 
Date 

To/From Serial 
No FDA # Description 

376 1017/2015 N/A Correspondence- comments on Protocol Amendment 15-020 
Betrixaban Ca_Q_sules 

377 10/15/2015 0196 Safety Report (Follow-up #1) Protocol 11-019 
378 10/20/2015 0197 Request for Proprietary Name Review 
379 10/28/2015 0198 Protocol Amendment: New Investigator 11-019 
38() 11/2/2015 0199 Safety Report (Initial) Protocol 11-019 
381 11/3/2015 0200 Study No. 15-020- Response to FDA Comments 
382 11/12/2015 N/A E-mail Correspondence regarding Comments to SAP 

383 11/16/2015 N/A E-mail Correspondence regarding SAP, requesting Telecon 

3X4 11/19/2015 N/A e-mail correspondence responding to FDA comments regarding 
SAP 

385 11/24/2015 0201 Request for Type C Meeting 
386 12/01/2015 N/A Email correspondence regarding meeting time for Comments on 

SAP 
387 12/04/2015 N/A Email correspondence sent to FDA regarding Meeting Request 

(Type C Mtg) 
3H8 12/08/2015 N/A Email correspondence from FDA regarding time and date of 

telecom (Type C Mtg) 
389 12/08/2015 N/A Portola response to FDA email confirming Meeting time and 

date (Type C Mtg) 
390 12/10/2015 N/A Email from FDA- Courtesy copy of Meeting Request Granted 

Letter 
391 12/10/2015 N/A Portola response to confirm receipt of Courtesy copy of Meeting 

Request Granted 
392 12/17/2015 N/A Preliminary responses to meeting questions for Dec 18, 2015 

Teleconference Meeting with FDA 
393 12/17/2015 N/A Acknowledgment of preliminary responses to meeting questions 

for Dec 10, 2015 and additiOiial li~l uf allcuJcc:s fu1 
teleconference 

394 12/21/2015 0202 Request for Type C Meeting 
_i95 12/21/2015 0203 Type C Meeting Follow-up Correspondence 
39(} 117/2016 0204 Development Safety Update Report (reporting period 

01 October 2014 to 30 September 2015) 
397 1/7/2016 N/A Correspondence- FDA provided Meeting Minutes from Dec 18, 

2015 Meeting 
398 1/8/2016 N/A Correspondence- Portola's response to FDA regarding Meeting 

Minutes provided from Dec 18, 2015 meeting- highlighted 
399 1/8/2016 N/A Correspondence - Courtesy copy of meeting granted 

400 1/8/2016 N/A Correspondence- Regarding Request for Proprietary Name 
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Betrixaban Maleate 
IND 072,679 

rono og1ca orres pondence FDA Ch . I C L og 

Date 
To/From Serial 

No FDA # Description 
401 1112/2016 N/A Correspondence- FDA request for updated protocol 

402 1/12/2016 N/A Correspondence- Portola response regarding updated protocol 

403 1/14/2016 0205 Information Amendment: Statistical Analysis Plan 15-020 

404 1119/2016 N/A Correspondence - Statistical Comments regarding IND 72679: 
Betrixaban Maleate Capsules 

405 1121/2016 N/A Correspondence Jacqueline Dombroski, provided contact info 
to FDA 

406 1/21/2016 N/A Correspondence- Acknowledgement of Statistical Comments 
(19Jan2016) and attached table for protocol and SAP for review 

407 1/22/2016 N/A Correspondence- FDA confirms receipt of Jacqueline's contact 
info 

408 1/26/2016 0206 Response to statistical Comments 

409 1/26/2016 N/A Correspondence- Portola sent email notification to FDA 
regarding submission of SN0206 

41(1 1/27/2016 N/A Correspondence- FDA confirms receipt of SN0206 

.:Ill 1/28/2016 N/A Con·espondence- FDA provided comments on Protocol, 
Charter and SAP 

41:! 1129/2016 0207 Protocol Amendment- Change in protocol, including SAP and 
CEC Charter 

413 2/2/2016 N/A Correspondence- Portola inquired for extension of submission 
Type C Briefing Document, confirmation by FDA approved 

414 2/5/2016 0208 Type C Meeting Briefing Package 

415 2/9/2016 N/A Correspondence- FDA Confirmed receipt of Desk Copies 

416 2/22/2016 N/A Correspondence- Letter from FDA regarding Proprietary Name 
Request Conditionally Acceptable 

417 3/1/2016 N/A July 25,2007- USAN archived 3-1-2016 

41~ 3/1/2016 N/A Correspondence- Meeting Request, Written Response 
41<) 3/3/2016 0209 Request for Type B Meeting 
420 3/7/2016 N/A Correspondence- FDA provided comments regarding Jan 29, 

2016 submission containing the SAP and CEC Charter 
4:!1 3/8/2016 N/A Correspondence- Portola submitted a written e-mail requesting 

written comments and an urgent telephone call regarding the 
Information request (Dated 7March20 16) 

42:! 3/8/2016 N/A Correspondence- FDA acknowledged receipt of request via 
email 

423 3/8/2016 N/A Correspondence- FDA responded to request regarding written 
comments for Urgent tcon 

424 3/8/2016 N/A Correspondence- Portola confirmed receipt of clarification of 
Statistical Comments on the APEX SAP 
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415 3/8/2016 N/A Correspondence- Portola responded regarding Request for 
Written comments 

4~6 3/10/2016 0210 Information Amendment: Statistical Analysis Plan 
427 3/14/2016 N/A Correspondence- Portola notified FDA that SN021 0 SAP 

submission will need to be replaced 
4~8 3/14/2016 N/A Correspondence- FDA acknowledged receipt of email 

notification regarding SAP (SN021 0) 
429 3/15/2016 0211 Information Amendment- Statistical Analysis Plan 

Resubmission 
430 3115/2016 N/A Correspondence- Portola notified FDA of Statistical Analysis 

Plan resubmission, and provided email attachments 
-131 3/16/2016 N/A Correspondence- FDA Acknowledged receipt of Statistical 

Analysis Plan resubmission via email 
43~ 3/23/2016 N/A Correspondence- FDA (Rabiya Laiq) notified Portola she will 

be managing the meeting request- meeting granted letter 
attached 

433 3/24/2016 N/A Correspondence- Portola send March 2016 APEX Top line 
Data, and requested a Type A meeting 

434 3/28/2016 N/A Correspondence- FDA provided Change in contact information 
for Ms. Patricia Garvey 

435 3/29/2016 N/A Correspondence- FDA provided Project Manager information 
to Portola 

-136 3/29/2016 0212 Submission- Pre- NDA CMC Type B Meeting Briefing 
Document 

437 3/30/2016 N/A Correspondence- regarding PM info 
438 3/30/2016 N/A Correspondence- FDA responded to Portola regarding missed 

call 
439 3/30/2016 N/A Correspondence- Portola sent email with content attached for a 

meeting request 
440 3/31/2016 N/A Correspondence- FDA responded regarding Meeting Request 
441 4/01/2016 N/A Correspondence- FDA/Portola Correspondence regarding 

question on meeting 
442 4/05/2016 N/A Correspondence- Portola notified Dr. Laiq regarding delivery 

of briefing books 
443 4/05/2016 N/A Correspondence- Portola notified FDA regarding Meeting 

Request official submission 
444 4/1112016 0214 Submission- General Correspondence: Authorization to Refer 

to Portola IND072679 
445 4112/2016 N/A Correspondence- FDA - Meeting requested Granted 
446 4/14/2016 N/A Correspondence- Portola confirmed to proceed with FDA 

Meeting granted 
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447 4/14/2016 N/A Correspondence- Inquiry regarding Format for the 
"Addendum" to Meeting Briefing Info 

448 4/23/2016 0216 Submission- Meeting Briefing Document Addendum 
-149 4/27/2016 0217 Submission- Type C Meeting Request for Guidance, Written 

Responses 
450 4/29/2016 N/A Correspondence- Foreign Visitor Data Request Form for 11 

May 2016 Pre-NDA Meeting (Dr. Cohen) 
451 4/29/2016 N/A Correspondence- Courtesy copy of the official WRO response 

to meeting packag_e 
452 5/2/2016 0218 Submission -Initial Pediatric Study Plan Including a Request 

for a Partial Waiver and a Deferral 
453 5/3/2016 N/A Correspondence- FDA provided courtesy copy of the Type C 

guidance meeting granted Jetter via email 
454 5/3/2016 N/A Correspondence- Portola sent follow-up email confirming 

receipt of Type C guidance meeting granted letter 
455 5/3/2016 N/A Correspondence- FDA sent email acknowledging receipt of 

foreign visitor form 
45<, 5/3/2016 N/A Correspondence- Portola sent email to notify that electronic 

copy of iPSP was submitted 
457 5/4/2016 NIA Correspondence- Question about llMay Meeting Attendance 
45S 5/5/2016 N/A Correspondence- List of Meetin_g Partic!Qants 
459 5/5/2016 N/A Correspondence- Portola send acknowledgment email 

regarding receivable of Preliminary_ Responses to questions 
460 5/5/2016 N/A Correspondence- FDA provided courtesy copy of the pre-NDA 

meeting preliminary comments 
461 5/5/2016 N/A Correspondence- Portola additional participant requested email 

to FDA 
462 5/5/2016 NIA Correspondence- Response from FDA regarding meeting 

attendance 
463 5/9/2016 N/A Correspondence- FDA requested meeting slide deck 
464 5/9/2016 N/A Correspondence- Portola sent FDA questions for discussion via 

email 
465 5/9/2016 N/A Correspondence- schedule visit notification 
466 5110/2016 N/A Correspondence- FDA sent acknowledgment confirmation of 

correspondence receipt via email 
467 5/10/2016 N/A Correspondence- Portola provided Final List of Participants, 

Portola's Slide Deck and Telephone Conference Information 
468 5110/2016 N/A Correspondence- Portola provided an updated Teleconference 

information 
469 5111/2016 N/A Correspondence- FDA provided list of scheduled meeting 

participants 
470 5/11/2016 N/A Correspondence- Portola ~ovided final Slide Deck to FDA 
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471 5/20/2016 N/A Correspondence- FDA emailed Portola Requesting official 
submission to the IND of the slidedeck 

472 5/20/2016 0219 Submission- Request for Pre-NDA Meeting as Follow-up to 
Type C, Request for Advice and Type B, APEX Pre-NDA 
Meeting 

473 5/20/2016 N/A Correspondence- Portola sent email to FDA following up in 
regards to SN0219 Submission- Request for Pre-NDA Mtg 
with Statistical and Clinical Reviewers 

474 5/23/2016 N/A Correspondence- ROC with FDA about Request for Pre-NDA 
Meeting with Statistical and Clinical reviewers 

475 5/25/2016 0220 Submission- 11 May 2016 Pre-NDA Meeting Final Slide Deck 
476 5/27/2016 N/A Correspondence- Guidance Meeting Request Granted -

courtesy copy 
477 5/27/2016 N/A Correspondence- Courtesy cop of May 11, 2016 meeting 

minutes 
478 6/01/2016 0221 Submission- Request for a meeting: Teleconference to follow-

up on the Pre-NDA CMC Meeting Written Responses of23 
April 2016 

479 6/03/2016 N/A Correspondence- FDA Follow up meeting r~uest email 
480 6/03/2016 N/A Correspondence- Portola's response to follow-up meeting 

request 
481 6/07/2016 N/A Correspondence- Portola sent email to FDA regarding 

Telephone Conference with OPG 8 June 
482 6/07/2016 N/A Correspondence- Portola provided list of participants and draft 

slides for 15 June meeting 
483 6/8/2016 N/A Correspondence- Portola sent Follow-up on the Pre-NDA CMC 

Meeting Written Responses dated 23 April2016-
Teleconference on 8 June 2016 

484 6110/2016 N/A Correspondence- FDA Sent list of _g_articij:>_ants 
485 6110/2016 N/A Correspondence- FDA sent an email acknowledging receipt of 

correspondence 
486 6/10/2016 N/A Correspondence- FDA provided Final Written Responses for 

April27, 2016 Meeting request 
4X7 6110/2016 N/A Correspondence- Portola acknowledged receipt of written 

responses from FDA 
488 6110/2016 N/A Correspondence- FDA sent via email courtesy copy of 

preliminary meeting comments for May 20, 2016 meeting 
request 

489 6/14/2016 0222 Submission- Type C Guidance Meeting Cancellation 
490 6114/2016 N/A Correspondence- Portola sent email requesting to cancel June 

151h meeting 
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491 6115/2016 0223 Submission -Request for Advice Meeting: Follow-up from 
APEX Pre-NDA Meeting 

4l)2 6/15/2016 N/A Correspondence- FDA provided a courtesy copy of meeting 
cancellation letter 

493 6/15/2016 0224 Submission -Summary Report of Meeting with Office of 
Product Quality 

4ll4 6/26/2016 N/A Correspondence- Portola sent email regarding Follow-up to 8 
June 2016 Meeting 

495 6/27/2016 N/A Correspondence- FDA provided courtesy copy of meeting 
granted letter 

496 6/28/2016 0225 Submission- Follow-up to Meeting Request for Advice on 
Manufacturing Plans 

497 7/07/2016 N/A Correspondence - Record of Contract: Phone call from Patty 
Garvy, FDA 

4')3 7/08/2016 N/A Correspondence- FDA provided courtesy copy of the initial 
PSP Written Response letter 

499 7/11/2016 N/A Correspondence- FDA provided a copy of the Written 
Responses to the June 15 Meeting Request 

500 7115/2016 N/A Correspondence- Portola sent email - Clarifications and 
Request for Comment on Two Topics Raised in Previous 
Correspondence with the Division 

5Lll 7/28/2016 N/A Correspondence~ Portola sent follow-up email regarding 
clarification and request for comments on two topics raised in 
previous correspondence 

502 7/29/2016 N/A Correspondence- Request for Advice on Module 1 of the NDA 
503 08/0112016 0226 Submission- Pediatric Study Plan -other 
:itl4 08/01/2016 N/A Correspondence- FDA provided responses to questions for July 

15, 2016 email 
505 08/01/2016 NIA Correspondence- Portola, notified FDA regarding iPSP 

submission, with courtesy copies 
506 08/8/2016 N/A Correspondence- Acknowledgement of email receipt of iPSP, 

and notification of Regulatory PM chang_e at FDA 
507 08/8/2016 N/A Correspondence- Portola provided redline version of iPSP to 

new regulatory PM at FDA 
50S 08/9/2016 NIA Correspondence- FDA New regulatory PM acknowledged 

receipt of iPSP 
509 08/15/2016 N/A Correspondence- FDA Response to Request for Advice on 

Module 1 
510 08/16/2016 N/A Correspondence- Portola Acknowledged receipt of advice on 

Module 1 
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511 08/17/2016 N/A 

512 08/17/2016 N/A 

513 08/17/2016 NIA 

514 08/25/2016 NIA 

515 08/26/2016 NIA 

516 08/26/2016 N/A 

.517 08/29/2016 0227 

518 09/02/2016 0228 

519 09/06/2016 N/A 

:520 09/18/2016 N/A 

521 09/19/2016 0229 

522 09/20/2016 NIA 

52:\ 09/20/2016 NIA 

.524 09/22/2016 N/A 

525 09/22/2016 N/A 

5:!6 09/23/2016 N/A 

527 09/26/2016 N/A 

5:!8 09/27/2016 0230 

529 09/27/2016 N/A 
530 09/28/2016 NIA 

c 

Betrixaban Maleate 
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Correspondence- FDA Response to request for advice about 
electronic files for QTc Study, and Compression 
Ultrasonography in the Phase 3 APEX Study 
Correspondence- Portola acknowledged receipt of advice 
regarding ECGs and CUS Scans 
Correspondence Portola sent follow-up to SN0226 Pediatric 
Study plan responses to the comments on iPSP 
Correspondence Record of Contact- Call from FDA about the 
Status ofthe iPSP and NDA submission Plan 
Correspondence- FDA Information Request- Responses to 
Comments on the iPSP 
Correspondence- Portola acknowledged receipt of iPSP 
Information request from FDA 
Submission- Response to Request for Information (PSP 
Resubmission) 
Submission- Responses to FDA's Comments dated 31 August 
2016 
Correspondence FDA Acknowledged receipt of Pediatric 
Study Plan: Response to FDA's Comments dated 31 August 
2016 
Correspondence- Portola- Response to Comments Received 
16 September 2016 and Submission of AGREED PSPS 
Submission- Responses to FDA's Comments dated 16 
September 2016 
Correspondence- FDA- notified Portola to contact Patty 
Garvey during Thomas's vacation (PSP) 
Correspondence- Portola- Acknowledge email regarding 
Contact info 
Correspondence- Portola - Request for Status Update about 
Review Path of Pediatric Stud_y_Plan 
Correspondence- Portola- Request for Status Update about 
Review Path 
Correspondence FDA -Request for Status Update about. 
Review Path Response from FDA 
Correspondence- FDA - Update that FDA regarding further 
comments on iPSP 
Submission- PSP revised Initial Pediatric Study Plan responses 
to the FDA's comments dated 27 Segtember 2016 
Correspondence- FDA, Comments to Sponsor (iPSP) 
Correspondence- Portola, notified FDA regarding submission 
for FDA Comments dated 27 September 2016 I PSP 

Page 26 



Betrixaban Maleate 
IND 072,679 

rono og1ca orrespon ence FDA Ch . I C d L og 
Date 

To/From Serial 
No FDA # Description 

531 09/28/2016 N/A Correspondence- FDA acknowledged notification of 
submission for FDA Comments dated 27 Se_Q_tember 2016 I PSP 

53::. 10112/2016 N/A Correspondence- Portola sent Enquiry about Review of the 
Pediatric Study Plan by PeRC to FDA 

533 10113/2016 N/A Correspondence- Record of Contact- Regarding Enquiry about 
Review of the PSP by PeRC 

534 10/17/2016 N/A Correspondence- Portola, follow-up Enquiry regarding Review 
of the PSP by PeRC 

535 10/18/2016 N/A Correspondence- FDA Responded to Alex Gold regarding 
Enquiry about Review of the PSP by PeRC 

536 10/18/2016 N/A Correspondence- FDA Responded to Jacqui regarding Enquiry 
about Review of the PSP by PeRC 

537 10/20/2016 N/A Correspondence- ROC - Called Thomas Iype to Enquire about 
Likely Timing of Communication about Review of the 
PSP by PeRC - FDA Letter Expected Friday 

538 10/21/2016 N/A Correspondence- FDA provided Agreed iPSP -Initial 
Agreement 

53<J 10/2112016 N/A Correspondence - Acknowledgement of Receipt of 21 October 
2016 Letter Confirming the Agreed Pediatric Stud_y Plan 

5-10 10/24/2016 N/A Correspondence- FDA Responded to Request for Regulatory 
Advice 

541 10/25/2016 N/A Correspondence- Portola- submitted Enquiry Regarding 
Potential Orientation Meeting 

542 10/25/2016 N/A Correspondence- FDA- Responded regarding Enquiry 
regarding potential orientation meeting 

543 10/27/2016 N/A Correspondence- FDA sent i!~Jplication orientation schedule 
544 10/27/2016 N/A Correspondence- Portola acknowledged receipt of application 

orientation schedule 
545 10/28/2016 N/A Correspondence- FDA sent NDA Acknowledgement 
5-16 12/08/2016 0231 Submission- Quality Information Amendment- Stability Data 

for Betrixaban Tablets 
547 12/12/2016 0232 Submission- Clinical Information Amendment: Investigators 

Brochure Edition 09 
5-18 12/15/2016 0233 Submission -Development Safety Update Report 005 (0 I 

October 2015 to 30 September 2016) 
54<J 12/16/2016 0234 Submission- Nonclinical Information Amendment: Study 

Report 
550 12116/2016 0235 Submission -Clinical Information Amendment: Clinical Safety 

Report 11-019 (APEX) 
551 01/06/2017 0236 Submission- Clinical Information Amendment: New Protocol 

for Phase 1 Pediatric Study 16-021 
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552 02/02/207 COR Correspondence- FDA- Information Request- Rational Dosing 

Study 16-021 
553 02/21/2017 0237 Submission -Responses to Information Request dated 02 

February 2017 _(Pediatric Stud_y 16-021) 
554 03/3112017 0238 Submission- Quality Information Amendment: Addition of 

Information on Drug Substance Manufacturing at Hovione, 
Cork, Ireland 

555 04/14/2017 0239 Submission -Quality Information Amendment: Revision of 
Information on Drug Product 

556 04/16/2017 COR Correspondence- Portola, Confirmation of Submission of 
Quality Information Amendment SN0239 

557 06/16/2017 COR Correspondence- FDA - SDN 253/eCTD SQN 236- New 
Protocol Deficiency Comments 

558 06/19/2017 COR Correspondence- Ptla- SDN 253/eCTD SQN 236- New 
Protocol Deficiency Comments - Confirmation that Portola will 
submit Protocol Amendment 

55<) 06/19/2017 COR Correspondence- FDA -Acknowledged receipt SDN 
253/eCTD SQN 236- New Protocol Deficiency Comments -
Confirmation that Portola will submit Protocol Amendment 

560 

561 
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