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CASE PAT032910A-US-PCT

FILING BY "EXPRESS MAIL” UNDER 37 CFR 1.10

Express Mail Label Number Date of Deposit

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

IN RE U.S. PATENT NO. 7,964,592
ISSUED: June 21, 2011

INVENTORS: Garcia-Echeverria et al. P‘ (‘/f) ﬁ‘-J
FOR: 2, 4- DI (PHENYLAMINO) PYRIMIDINES USEFUL IN THE W s K
TREATMENT OF NEOPLASTIC DISEASES, INFLAMMATORY AND
IMMUNE SYSTEM DISORDERS

MS: Hatch-Waxman PTE
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

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

Sir:
Pursuant to 35 U.S.C. § 156 and 37 C.F.R. § 1.710 et seq., Novartis AG (*Applicant’), a
Corporation organized under the laws of Switzerland, hereby requests an extension of the patent

term due to regulatory review of U.S. Patent No. 7,964,592, which was granted on June 21, 2011.

Applicant asserts that it is the owner of the entire right, title and interest in U.S. Patent No.
7,964,592 by virtue of an assignment from the inventors, Garcia-Echeverria et al to Novartis AG.
The assignment is recorded in the U.S. Patent and Trademark Office at Reel 024825, Frame 0771.
A copy of the assignment is attached hereto as Appendix A. A copy of the Power of Attorney
evidencing that Novartis AG being the owner of the entire right, title and interest in and to U.S.
Patent No. 7,964,592 appoints Gregory C. Houghton as its agent to act in its interest in this matter
is attached hereto as Appendix B.

In accordance with 35 U.S.C. § 156 and 37 C.F.R. § 1.740, Applicant provides the following
information in support of its request for a patent term extension. The following sections are
numbered analogously to 37 C.F.R. § 1.740.



1. ldentification of the Approved Product

The approved product is ZYKADIA™ (generic name: ceritinib), a tyrosine kinase inhibitor for
oral administration that is indicated for the treatment of patients with anaplastic lymphoma kinase
(ALK)-positive metastatic non-smali cell lung cancer (NSCLC) who have progressed on or are
intolerant to crizotinib. The active ingredient in ZYKADIA™ | ceritinib, has a chemical name 5-
chIoro—N2-(2-isopropoxy—5-methyl-4-(piperidin—4—yI)pheny!)—N4—[2—(propane—2-sulfonyl)—phenyi]-
pyrimidine-2 4-diamine. An alternative chemical name is 5-chloro-N4-[2-[{1-
methylethyl)suifonyl]phenyl]-N2-[5-methyl-2-(1-methylethoxy)-4-(4-piperidinyl)phenyl]-2,4-
pyrimidinediamine.

The molecular formula of ceritinib is CpsHaaNsO3CIS. The molecular weight of ceritinib is

558.14 g/mole. The chemical structure of ceritinib is:

NH

5% e

ZYKADIA™ (ceritinib) is supplied as printed hard-gelatin capsules containing 150 myg of
ceritinib and the following inactive ingredients: colloidal anhydrous silica, L-hydroxpropylcellulose,
magnesium stearate, microcrystalline cellulose, sodium starch glycolate, and hard gelatin capsule

shells. The capsule shell is composed of gelatin, indiogotine, and titanium dioxide.

2, Identification of the Federal Statute under which Regutatory Review Occurred

The approved product was subject to regulatory review under the Federal Food, Drug and
Cosmetic Act, Section 505 (New Drugs).



3. The Date of Permission for Commercial Marketing

The approved product received permission for commercial marketing under Section 505 of
the Federal Food, Drug and Cosmatic Act (21 U.S.C. § 355) on April 29, 2014. A copy of the FDA

approval letter is attached hereto as Appendix C.

4, Active Ingredient Statement

The sole active ingredient in ZYKADIA™ is ceritinib, which has not been previously approved
for commercial marketing or use under the Federal Food, Drug and Cosmetic Act, the Public Heaith
Service Act, or the Virus-Serum Toxin Act prior to the approval of NDA 205755 by the United States
Food and Drug Administration on April 29, 2014,

5. Statement of Timely Filing

The last day on which this application could be submitted is June 27, 2014, which is 60 days
from the approval of NDA 205755 on April 28, 2014. This application is timely filed, because it is
being submitted on or prior to June 27, 2014.

6. identification of Patent for which Extension is Sought

This application seeks to extend the term of U.S. Patent No. 7,964,592, which issued June

21, 2011 to Garcia-Echeverria et al., the term of which would otherwise expire on January 13, 2027.

7. Patent Copy

A complete copy of U.S. Patent No. 7,964,592, identified in paragraph 6 above, is attached
as Appendix D.

8. Post-ssuance Activity Statement

No Reexamination certificate, no ceriificate of correction, no terminal disclaimer, or Reissue
has been issued or requested with respect to U.S. Patent No. 7,964,592, No maintenance fees

have become due since the patent has issued.



9. A statement that the patent claims the approved product, or 8 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

U.S. Patent No. 7,964,592 claims the approved product, a method of manufacturing the
approved product, and a method of using the approved product. Claims 1-4, 7-10, 14, and 15 read
on the approved product. Claim 13 reads on a method of manufacturing the approved product.

Claim 16 reads on a method of using the approved product.
Approved product:

Claim 1. A compound of formula §
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each of R or R?independently is hydrogen, C-Cegalkyl, unsubstituted or
substituted 5 or 6 membered heterocyclyl comprising 1 or 2 hetero atoms
selected from N, O and 8, C;-Cgalkoxy, unsubstituted or substituted
heterocyclyloxy, unsubstituted or substituted heterocyclylC,-Cgalkoxy,

unsubstituted or substituted amino, or halogen;

R'is hydrogen, C-Csalkyl, haloC,-Csalkyl, unsubstituted or substituted 5 or 6
membered heterocyclyl comprising 1 or 2 hetero atoms selected from N, O
and 8, C4-Cgalkoxy, unsubstituted or substituted heterocyclyloxy,
unsubstituted or substituted HeterocyclylC,-Cgalkoxy, unsubstituted or

substituted amino, halogen,



R*is C;-Cgalkylsulfinyl, C1-Cgalkylsulfonyl, Cs-Cqp arylsuifonyl, or

unsubstituted or substituted carbamoy!;
R'is hydrogen:;

R®is chloro or bromo;

R®is hydrogen;

each of R” and R? independently is hydrogen, C;-Cgalkyl, haloC;-Cgalkyl,
unsubstituted or substituted Cs-C;paryl, unsubstituted or substituted 5 or 6
membered heterocyclyl comprising 1 or 2 hetero atoms selected from N, O
and S, C,-Cgalkoxy, unsubstituted or substituted heterocyclyloxy,
unsubstituted or substituted heterocyclylC4-Cgalkoxy, unsubstituted or
substituted amino, halogen, unsubstituted or substituted carbamoyl, or

unsubstituted or substituted sulfamoyl;

R%is Cs-Caoaryl; unsubstituted or substituted 5 or 6 membered heterocyclyl
comprising 1 or 2 hetero atoms selected from N, C and S; Cs-Cyearyloxy;
unsubstituted or substituted heterocyclyloxy; or unsubstituted or substituted
heterocyciyliC,-Cyalkoxy; and

R'"is C;-Cealkyl, haloC4-Cgalkyl, C,-Cgalkoxy, unsubstituted or substituted
heterocyclylC,-Cealkoxy, unsubstituted or substituted amino, or halogen; and

Ais C;
or salts thereof.

Claim 1 reads on the approved product, because ceritinib is the compound of claim 1 when, in

formula (I):
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each of R” and R? is hydrogen;

R’ is hydrogen;

R?is C,-Cg alkylsulfonyl;

R* is hydrogen;

R® is chioro;

R® is hydrogen;

R’ and R? are, respectively, C;-Cg alkyl and hydrogen;

R® is an unsubstituted 5 or 6 membered heterocyclyl comprising 1 or 2 hefero atoms selected from
N, O, and 5;

R is C4-Cq alkoxy; and
Ais C.
Method of Manufacturing Approved Product:

Claim 13. A process for the production of a compound of formula | according

to claim 1, comprising reacting a compound of formula !l
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wherein R°, R', R?, R®, R?, R®, and R®are as defined in claim 1, and Yis a

leaving group, with a compound of formuta li



HaN

(1)

wherein A, R7, R®, R®and R'®are as defined in claim 1;

and, if desired, converting a compound of formula i, wherein the substituents
have the meaning as defined in claim 1, into ancther compound of formula |

as defined in claim 1;

and recovering the resulting compound of formula | in free from or as a salt,
and, when required, converting the compound of formula | obtained in free

form into the desired salt, or an obtained salt into the free form.

Clairm 13 reads on a method of manufacturing the approved product, because the compound

according to claim 1 (from which claim 13 depends) is ceritinib when, in the compound of formula |;
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each of R® and R? is hydrogen;
R'is hydrogen;

R is C4-Cg alkylsulfony!;

R*is hydrogen;

R’ is chloro;

R® is hydrogen;



R’ and R? are, respectively, C,-Cg alkyl and hydrogen;

R¥is an unsubstituteci 5 or 8 membered heterocyclyl comprising 1 or 2 hetero atoms selected from
N, O, and 3;

R'"is C,-Cs alkoxy; and

Ais C.

Method of Using Approved Product:

Claim 16. A method for the treatment of breast tumors in a subject in need
thereof which comprises administering an effective amount of a compound

according to claim 1 or a pharmaceutical composition comprising same.

Claim 16 reads on a method of using the approved product, because the compound according to

claim 1 (from which claim 16 depends) is ceritinib when, in the compound of formula I
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each of R® and R?is hydrogen;
R’ is hydrogen;

R®is C,-Cg alkylsulfonyl;

R* is hydrogen;

R? is chloro;

R®is hydrogen;

R’ and R® are, respectively, C,-Cs atkyl and hydrogen;
-8-



R? is an unsubstituted 5 or 6 membered heterocyclyl comprising 1 or 2 hetero atoms selected from
N, O, and S;

R'% is C,-Cy alkoxy; and

Ais C.



10. Statement of the Relevant Dates to Determine the Regulatory Review Period

The relevant dates and information pursuant to 35 U.S.C. § 156(g) to enable the Secretary

of Health and Human Services to determine the applicable regulatory review period are as follows:

(i) The patent for which extension of the term thereof is sought claims & human drug

product, a method of manufacturing it, and a method of using it.

(A) An investigational New Drug Application for ZYKADIA™ (ceritinib) was submitted on
October 8, 2010, was assigned IND 109272, and became effective on November 7, 2010. A copy
of the Cover letter and FDA form 1571, to verify the submittal date, are attached as Appendix E.

(B) A New Drug Application for ZYKADIA™ (ceritinib) was initially submitted on December
24, 2013 and was assigned NDA No. 205755. A copy of the acknowledgment letter is attached as
Appendix F.

(C) NDA No. 205755 was approved on April 29, 2014,

-10 -



11. Brief Description of Activities Undertaken During the Requlatory Review Period

As a brief description of the activities undertaken during the applicable regulatory review
period, attached hereto as Appendix G is a chronology of the major communications between the
U.S. Food and Drug Administration and the Applicant in IND No. 109272 and NDA No. 205755.

-11-



12.  Opinion of Eligibility for Extension

Applicant is of the opinion that U.S. Patent No. 7,964,592 is eligible for extension under
35 U.8.C. § 156 and 37 C.F.R. § 1.720 because it satisfies all of the requirements for such

extension as follows:

(A} 35 U.S.C. § 156(a) and 37 C.F.R. § 1.720(a)

U.S. Patent No. 7,964,592 claims a human drug product, ZYKADIA™ (ceritinib), a

method of manufacturing it, and a method of using it.

(B) 35U.5.C. § 156(a)(1) and 37 CF.R. § 1.720(g)

The term of U.S. Fatent No. 7,964,592 (expiring January 13, 2027} has not expired

before the submission of this application.

(C) 351).8.C. § 156(a)(2) and 37 C.F.R. § 1.720(b)

The term of U.S. Patent No. 7,964,592 has never been extended under 35 U.S.C. § 156.

(D) 35 U.8.C. § 156(a)(3) and 37 C.F.R. § 1.720(c)

The application for extension of the term of U.S. Patent No. 7,964,592 is submitted by
the owner of record thereof in accordance with the requirements of 35 U.S.C. § 156{d) and
37 C.F.R. § 1.740.

(E) 35U.S.C. § 156(a)(4) and 37 C.F.R. § 1.720(d)

The approved product, ZYKADIA™ (ceritinib), has been subjected to a regulatory review
period under 35 U.5.C. § 156(g)(1) before its commercial marketing or use.

(F) 3/ C.E.R. §1.720(h)

No other patent term has been extended for the same regulatory review period for the
approved product, ZYKADIA™ (ceritinib).

(G) 35 1U.8.C. § 156(a)(5)(A) and 37 C.E.R. § 1.720(e)(1)

The permission for the commercial marketing or use of the approved product,
ZYKADIA™ (ceritinib), is the first received permission for commercial marketing or use of

-12 -



ZYKADIA™ (ceritinib) under Section 505 of the Federal Food, Drug and Cosmetic Act (21

U.S.C. § 355), the provision of law under which the applicable regulatory review occurred.

Length of extension claimed under 37 C.F.R. § 1.740{a}{12}

The length of extension of the patent term of U.S. Patent No. 7,964,592 requested by

. Applicant is 472 days as limited by the 14 year fimit of 35 U.S.C. § 156(c)(3), so that the expiration
date will be April 29, 2028. The length of the extension was calculated in accordance with 37
C.F.R. § 1.775 as follows:

(a) The regulatory review period under 35 U.S.C. § 156(g)(1)(B) began on November 7,
2010 and ended on April 29, 2014, amounting to a total of 1271 days which is the

sum of (i) and (ii) below:

(i} The period of review under 35 U.S.C. § 156(g){1)(B)(i), the "Testing Period,"
began on November 7, 2010 and ended on December 24, 2013 which is
1144 days;

{(ii) The period for review under 35 U.3.C. § 156(g){1)(B)ii), the “Application
Period,” began on December 24, 2013 and ended on April 29, 2014, which is
127 days;

(b) The regulatory review period upon which the period for extension is calculated is the
entire regulatory review period as determined in subparagraph (a) above (1271 days)
less:

(i) The number of days in the regulatory review period which were on or before
the date on which the patent issued (June 21, 2011}, i.e., 227 days, and

(i} The number of days during which the Applicant did not act with due diligence,
i.e., zero days, and

(iil) One-half of the number of days remaining in the period in subparagraph (a}(i)
after subtracting the humber of days in subparagraphs (b)(i) and {b)(ii}, which
is one-half of (1144 - [227 + 0]) or 458 days;

which results in a period of 1271 -[227 + 0 + 458 days] = 586 days.

-13-



(c) The number of days as determined in subparagraph (b), when added to the original
term (January 13, 2027), would result in the date of August 21, 2028.

(d) Fourteen (14) years when added to the date of the NDA Approval Letter (April 29,
2014) would result in the date of April 29, 2028.

(e) The earlier date as determined by subparagraphs (c} and (d) is April 29, 2028.

(f) Since the original patent was issued after September 24, 1984, the extension
otherwise obtainable is limited to not more than five (5) years. Five years, when
added to the original expiration of U.S, Patent No. 7,964,592 (January 13, 2027),
results in the date January 13, 2032.

(g) The earlier date as determined in subparagraphs {(e) and (f} is April 29, 2028.

13.  Duty of Disclosure Acknowledgement Under 37 C.F.R. § 1.740(a}{13)

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 any information which is

material to the determination of entitlement to the extension sought.

14. Fee Charge

The prescribed fee for receiving and acting upon this application is to be charged 1o

Applicant's Deposit Account No. 19-0134 as authorized in the attached transmittat letter.

15. Correspondence Address Required by 37 C.F.R. § 1.740(a)(15)

All correspondence relating to this application for patent term extension shouid be

addressed to:

Novartis Pharmaceuticals Corp.
Patents Pharma

One Health Plaza, Bldg. 433
East Hanover, NJ 07936-1080

-14 -



Pursuant to 37 C.F.R. § 1.740(b), two identical copies of this application, with accompanying
exhibits, are enclosed. Pursuant to M.P.E.P § 2753, an additional two copies, with accompanying
exhibits, are enclosed. Accordingly, a total of four copies and one original application for patent
term extension of the United State Patent No. 7,964,592 are submitted herewith.

Respectfully submitted,

—g’l{:]m a. §ula CZ’”

Novartis Pharmaceuticals Corp.

Patents Pharma Gregory C. Houghton - /
One Health Plaza, Building 433 Attorney for Applicant
East Hanover, NJ 07936-1080 Reg. No. 47,666

(862) 778-5115

Date: C’/o) 0// L/

-15-
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o, APPENDIX C

+ )
g
i _/@ DEPARTMENT OF HEALTH AND HUMAN SERVICES

Food and Drug Administration
Silver Spring MD 20993

NDA 205755
ACCELERATED APPROVAL

Novartis Pharmaceuticals Corporation

Attention: Yanina Gutman, Pharm.D.

Senior Associate Director, Drug Regulatory Affairs
One Health Plaza

East Hanover, NJ 07636

Dear Dr. Gutman:

Please refer to your New Drug Application (NDA) dated December 24, 2013, received
December 24, 2013, submitted under section 505(b) of the Federal Food, Drug, and Cosmetic
Act (FDCA) for Zykadia (ceritinib) capsules, 150 mg.

We also refer to your presubmissions dated November 27, 2013, and December 12, 2013, and
your NDA amendments dated January 8, January 24, January 29 (2), February 3, February 5,
February 6, February 10 (2), February 12, February 14 (2), February 18 (2), February 19 (3),
February 20 (2), February 21, February 24, February 25, February 26, March 3 (2), March 10,
March 12, March 13, March 14, March 18, March 19 (3), March 21, March 26, March 28, Apnl
7, April 8 (2), April 10 (2), April 16, April 24, and April 28, 2014.

This new drug application provides for the use of Zykadia (ceritinib) capsules, for the treatment
of patients with anaplastic lymphoma kinase (ALK)-positive metastatic non-small cell lung
cancer (NSCLC) who have progressed on or are intolerant to crizotinib.

This indication is approved under accelerated approval based on tumor response rate and
duration of response. An improvement in survival or disease-related symptoms has not been
established. Continued approval for this indication may be contingent upon verification and
description of clinical benefit in confirmatory trials.

APPROVAL & LABELING

We have completed our review of this application, as amended. It is approved under the
provistons of the accelerated approval regulations (21 CFR 314.500), effective on the date of this
letter, for use as recommended in the enclosed agreed-upon labeling text. Marketing of this drug
product and related activities must adhere to the substance and procedures of the referenced
accelerated approval regulations.

Reference ID: 3497722






NDA 205755
Page 2

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(])] 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 and text for the
patient package insert). Information on submitting SPL files using eLIST may be found in the
guidance for industry titled “SPL Standard for Content of Labeling Technical Qs and As” at
http://'www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryinformation/Guidances/U

CMO072392.pdf.

The SPL will be accessible via publicly available labeling repositories.

CARTON AND IMMEDIATE CONTAINER LABELS

Submit final printed container labels that are identical to the immediate container labels
submitted on March [4, 2014, 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 — Human Pharmaceutical Product
Applications and Related Submissions Using the eCTD Specifications (June 2008).”
Alternatively, you may submit 12 paper copies, with 6 of the copies individually mounted on
heavy-weight paper or similar material. For administrative purposes, designate this submission
“Final Printed Carton and Container Labels for approved NDA 205755.” Approval of this
submission by FIDA is not required before the labeling is used.

Marketing the product with FPL that is not identical to the approved labeling text may render the
product misbranded and an unapproved new drug.

ADVISORY COMMITTEE

Your application for ceritinib was not referred to an FDA advisory committee because the safety
profile is acceptable for the treatment of patients with (ALK)-positive metastatic NSCLC who
have progressed on or are intolerant to crizotinib, the application did not raise significant public
health questions on the role of the ceritinib for this indication, and outside expertise was not
necessary since there were no controversial issues that would benefit from an advisory
committee discussion.

ACCELERATED APPROVAL REQUIREMENTS

Products approved under the accelerated approval regulations, 21 CFR 314.510, require further
adequate and well-controlled studies/clinical trials to verify and describe clinical benefit. You
are required to conduct such studies/clinical trials with due diligence. If postmarketing
studies/clinical trials fail to verify clinical benefit or are not conducted with due diligence, we
may, following a hearing in accordance with 21 CFR 314.530, withdraw this approval.
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We remind you of your postmarketing requirement specified in your submission dated April 10,
2014. This requirement, along with required completion dates, is listed below.

2146-1 Conduct and submit the results of at least one multicenter, randomized clinical
trial establishing the superiority of ceritinib over standard therapy in adult patients
with ALK-rearranged (ALK-positive) metastatic NSCLC who have been
previously treated with crizotinib or in adult patients with previously untreated
ALK-positive metastatic NSCLC.

The timetable you submitted on April 10, 2014, states that you will conduct this
trial according to the following schedule:

Trial Completion: April 30,2019
Final Report Submission:  October 31, 2019

Submit final reports to this NDA as a supplemental application. For administrative purposes, all
submissions relating to this postmarketing requirement must be clearly designated “Subpart H
Postmarketing Requirement(s).”

REQUIRED PEDIATRIC ASSESSMENTS

Under the Pediatric Research Equity Act (PREA) (21 U.S.C. 355¢), 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 of the safety and effectiveness of the
product for the claimed indication(s) in pediatric patients unless this requirement is waived,
deferred, or inapplicable.

Because this drug product for this indication has an orphan drug designation, you are exempt
from this requirement.

POSTMARKETING REQUIREMENTS UNDER 505(o0)

Section 505(0)(3) of the FDCA authorizes FDA to require holders of approved drug and
biological product applications to conduct postmarketing studies and clinical trials for certain
purposes, if FDA makes certain findings required by the statute.

We have determined that an analysis of spontaneous postmarketing adverse events reported
under subsection 505(k)(1) of the FDCA will not be sufficient to assess signals of:
* aserious risk of toxicity from drug over-exposure when taking Zykadia (ceritinib)
capsules with food;
» serious risk of toxicity from drug over-exposure due to impaired hepatic function on the
pharmacokinetics of Zykadia (ceritinib) capsules;
» serious risk of toxicity from altered drug exposure due to drug-drug interactions of
Zykadia (ceritinib) capsules with substrates of CYP3A4 and CYP2C9; and
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* potential toxicity from altered GI absorption of Zykadia (ceritinib) capsules with
concomitant gastric acid reducing agents.

Furthermore, the new pharmacovigilance system that FDA is required to establish under section
505(k)(3) of the FDCA will not be sufficient to assess these serious risks.

Finally, we have determined that only a clinical trial (rather than a nonclinical or observational
study) will be sufficient to assess these serious risks.

Therefore, based on appropriate scientific data, FDA has determined that you are required to
conduct the following:

2146-2 Conduct a clinical trial to evaluate the systemic exposure and safety of 450 mg
Zykadia (ceritinib) taken with a meal and 600 mg Zykadia (ceritinib) taken with a
light meal as compared with that of 750 mg Zykadia (ceritinib) taken in the fasted
state in metastatic ALK-positive NSCLC patients.

The timetable you submitted on April 10, 2014, states that you will conduct this
trial according to the following schedule:

Final Protocol Submission: October 31,2014
Interim Analysis Report Submission: August 31, 2016
Final Report Submission: September 30, 2017

2146-3 Complete a pharmacokinetic trial to determine the appropriate dose of Zykadia
(ceritinib) in patients with hepatic impairment in accordance with the FDA
Guidance for Industry entitled “Pharmacokinetics in Patients with Impaired
Hepatic Function: Study Design, Data Analysis, and Impact on Dosing and
Labeling.”

The timetable you submitted on April 10, 2014, states that you will conduct this
trial according to the following schedule:

Final Report Submission: June 30, 2016

2146-4 Conduct a clinical trial to evaluate the effect of repeat doses of Zykadia (ceritinib)
on the single dose pharmacokinetics of midazolam (a sensitive CYP3A4
substrate) in accordance with the FDA Guidance for Industry entitled “Drug
Interaction Studies — Study Design, Data Analysis, Implications for Dosing, and
Labeling Recommendations.”

The timetable you submitted on April 10, 2014, states that you will conduct this
trial according to the following schedule:

Final Protocol Submission: October 31, 2014
Final Report Submission: March 31, 2017
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2146-5 Conduct a clinical trial to evaluate the effect of repeat doses of Zykadia (ceritinib)
on the single dose pharmacokinetics of warfarin (a sensitive CYP2C9 substrate)
in accordance with the FDA Guidance for Industry entitled “Drug Interaction
Studies — Study Design, Data Analysis, Implications for Dosing, and Labeling
Recommendations.”

The timetable you submitted on April 10, 2014, states that you will conduct this
trial according to the following schedule:

Final Protocol Submission: October 3 1,2014
Final Report Submission: March 31, 2017

2146-6 Conduct a clinical trial to evaluate if proton pump inhibitors, Hp-receptor
- antagonists, and antacids alter the bioavailability of Zykadia (ceritinib) and to
determine how to dose Zykadia (ceritinib) with regard to concomitant gastric acid
reducing agents.

The timetable you submitted on April 10, 2014, states that you
will conduct this trial according to the following schedule:

Final Protocol Submission: February 28, 2015
Final Report Submission: March 31, 2016

Submit the protocols to your IND 109272, with a cross-reference letter to this NDA. Submit all
final reports to your NDA. Prominently identify the submission with the following wording in
bold capital letters at the top of the first page of the submission, as appropriate: “Required
Postmarketing Protocol Under 505(c)”, “Required Postmarketing Final Report Under
305(0)”, “Required Postmarketing Correspondence Under 505(0)”.

Section 505(0)(3)(E)(ii) of the FDCA requires you to report periodically on the status of any
study or clinical trial required under this section. This section also requires you to periodically
report to FDA on the status of any study or clinical trial otherwise undertaken to investigate a
safety issue. Section 506B of the FDCA, as well as 21 CFR 314.81(b)(2)(vii) requires you to
report annually on the status of any postmarketing commitments or required studies or clinical
trials.

FDA will consider the submission of your annual report under section 506B and 21

CFR 314.81(b)(2)(vii) to satisfy the periodic reporting requirement under section
503(0)(3XE)(it) provided that you include the elements listed in 505(0) and

21 CFR 314.81(b)(2)(vii). We remind you that to comply with 505(0), your annual report must
also include a report on the status of any study or clinical trial otherwise undertaken to
investigate a safety issue. Failure to submit an annual report for studies or clinical trials required
under 505(0) on the date required will be considered a violation of FDCA section
505(0)(3)E)(ii) and could result in enforcement action.
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POSTMARKETING COMMITMENTS NOT SUBJECT TO THE REPORTING
REQUIREMENTS UNDER SECTION 506B

We remind you of your postmarketing commitments:

2146-7 Submit a revised testing monograph (TM) that will include a water content
method and specification for LDK378 drug product (capsule content) as post-
approval commitment.

The timetable you submitted on April 10, 2014, states that you will conduct this
study according to the following schedule:

Final Report Submission: April 30, 2014

2146-8 Submit 9 months stability data for the 3 registration stability batches (batches
1010000660, 1010000958 and 1010001326) and up to 24 months for one batch
from supportive stability (batch AEUS/2012-0023).

The timetable you submitted on April 10, 2014, states that you will conduct this
study according to the following schedule:

Final Report Submission: May 16, 2014

Submit chemistry, manufacturing, and controls protocols and all postmarketing final reports to
this NDA. In addition, under 21 CFR 314.81(b)(2)(vii) and 314.81(b)(2)(viii} you should
include a status summary of each commitment in your annual report to this NDA. The status
summary should include expected summary completion and final repert submission dates, any
changes in plans since the last annual report, and, for clinical studies/trials, number of patients
entered into each study/trial. All submissions, including supplements, relating to these
postmarketing commitments should be prominently labeled “Postmarketing Commitment
Protocol,” “Postmarketing Commitment Final Report,” or “Postmarketing Commitment
Correspondence.”

PROMOTIONAL MATERIALS

Under 21 CFR 314.550, you are required to submit, during the application pre-approval review
period, all promotional materials, including promotional labeling and advertisements, that you
intend to use in the first 120 days following marketing approval (i.e., your launch campaign). If
you have not already met this requirement, you must immediately contact the Office of
Prescription Drug Promotion (OPDP) at (301) 796-1200. Please ask to speak to a regulatory
project manager or the appropriate reviewer to discuss this issue.

As further required by 21 CFR 314.550, submit all promotional materials that you intend to use
after the 120 days following marketing approval (i.e., your post-launch materials) at least 30
days before the intended time of initial dissemination of labeling or initial publication of the
advertisement. We ask that each submission include a detailed cover letter together with three
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copies each of the promotional materials, annotated references, and approved package insert
(PI)/Medication Guide/patient PI (as applicable).

Send each submission directly to:

OPDP Regulatory Project Manager

Food and Drug Administration

Center for Drug Evaluation and Research
Office of Prescription Drug Promotions (OPDP)
5901-B Ammendale Road

Beltsville, MD 20705-1266

METHODS VALIDATION

We have not completed validation of the regulatory methods. However, we expect your
continued cooperation to resolve any problems that may be identified.

REPORTING REQUIREMENTS

We remind you that you must comply with the 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
hitp://www.fda.gov/Safety/MedWatch/HowToReport/ucm166910.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, contact the Regulatory Project
Manager for this application within two weeks of receipt of this letter.

PDUFA V APPLICANT INTERVIEW

FDA has contracted with Eastern Research Group, Inc. (ERG) to conduct an independent interim
and final assessment of the Program for Enhanced Review Transparency and Communication for
NME NDAs and Original BLAs under PDUFA V (‘the Program’). The PDUFA V Commitment

Letter states that these assessments will include interviews with applicants following FDA action
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on applications reviewed in the Program. For this purpose, first-cycle actions include approvals,
complete responses, and withdrawals after filing. The purpose of the interview is to better
understand applicant experiences with the Program and its ability to improve transparency and
communication during FDA review.

ERG will contact you to schedule a PDUFA V applicant interview and provide specifics about
the interview process. Your responses during the interview will be confidential with respect to
the FDA review team. ERG has signed a non-disclosure agreement and will not disclose any
identifying information to anyone outside their project team. They will report only anonymized
results and findings in the interim and final assessments. Members of the FDA review team will
be interviewed by ERG separately. While your participation in the interview is voluntary, your
feedback will be helpful to these assessments.

If you have any questions, call Ms. Karen Boyd, Senior Regulatory Project Manager, at (301)

796-7032.
Sincerely,
{See appended electronic signature page)
Richard Pazdur, M.D.
Director
Office of Hematology and Oncology Products
Center for Drug Evaluation and Research

ENCLOSURES:

Content of Labeling

Container Labeling
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HIGHLIGHTS OF PRESCRIBING INFORMATION

These highlights do not include all the information needed to use
LZYKADHA safely and effectively. Sce full prescribing information for
ZYKADIA.

ZYKADIA™ (ceritinib) capsules, for oral use
Initial U.S, Approval: 2014

INDICATIONS AND USAGE-----eusuumsusmvuiivsisen

ZYKADIA is a kinase inhibitor indicated for the treatment of patients with
anaplastic lymphoma kinase (ALK)-positive metasiatic non-small celi lung
cancer {NSCLC) who have progressed on or are intolerant to erizotinib. This
indication is approved under accelerated approval based on tumor response
rate and duration of response. An improvement in survival or disease-related
symptoms has not been established. Continued approval for this indication
may be contingent upon verification and description of clinical benefit in
confirmatory trials, (1)

—————— —DOSAGE AND ADMINISTRATION« st e

» 750 mg orally once daily, Administer ZY KADIA on an empty stomach
(i.e., do not administer within 2 hours of a meal). (2.1)

memmmmanenn—manrnnn DOSAGE FORMS AND STRENGTHS oo
Capsules; 150 mg (3)
CONTRAINDICATIONS

None (4}
e - WARNINGS AND PRECAUTIONS —— ——

* Severe or Persistent Gastrointestinal Toxicity: Dose modification due to
diarrhea, nausea, vomiting or abdeminal pain occurred in 38% of patients.

Withhold if not responsive to anti-emetics or anti-diarrheals, ther dose
reduce ZYKADIA. (2.2, 5.1}

» Hepatotoxicity: ZYKADIA can cause hepatotoxicity. Monitor Liver
laboratory tests at least monthly. Withhold then dose reduce, or
permanently discontinue ZYKADIA, (2.2, 5.2)

o Interstitial Lung Disease (ILD)Pneumonitis: Oceurred in 4% of patients.
Permanently discontinue ZYKADIA in patients diagnosed with treatment-
related IL.D/pneumonitis, (2.2, 5.3)

» QT Interval Prolongation: ZYKADIA can cause QTc interval prolongation.
Monitor clectrocardiograms and electrolytes in patients with congestive
heart failure, bradyarrhythmias, electrolyte abnommalities, or those who are
taking medications that are known to prolong the QTe interval, Withhold
then dose reduce, or permanently discontinue ZYKADIA. (2.2, 5.4)

* Hyperglycemia: ZYKADIA can cause hyperglycemia. Monitor glucose and
initiate or optimize anti-hyperglycemic medications as indicated. Withhold
then dose reduce, or permanently discontinue ZYKADIA. (2.2, 5.5)

» Bradycardia: ZYKADIA can cause bradycardia. Monitor heart rate and
blood pressure regularly. Withhold then dose reduce, or permanentty
discontinue ZYKADIA. (2.2, 5.6)

» Embryofetal Toxicity: ZYKADIA may cause fetal harm. Advise females of
repreductive potential of the potential risk to a fetus. (5.7, 8.1, 8.7)

ADVERSE REACTIONS

The most common adverse reactions (incidence of at least 25%}) are diarrhea,
nausea, elevated transaminases, vomiting, abdominal pain, fatigue, decreased
appetite, and constipation. (6)

To report SUSPECTED ADVERSE REACTIONS, contact Novartis
Pharmaceuticals Corporation at 1-838-669-6682 or FDA at 1-800-FDA-
1088 or www.fda.gov/medwatch.

DRUG INTERACTIONS

+ CYP3A Inhibitors and Inducers: Avoid concurrent use of ZYKADIA with
strong CYP3A inhibitors or inducers. If concurrent use of a strong CYP3A
inhibitor is unavoidable, reduce the dose of ZYKADIA (2.3, 7.1)

s CYP3A and CYP2CS Substrates: Avoid concurrent use of ZYKADIA with
CYP3A or CYP2C9 substrates with narrow therapeutic indices. {7.2)

See 17 for PATIENT COUNSELING INFORMATION and FDA-
approved patient labeling
Revised: 4/2014

FULL PRESCRIBING INFORMATION: CONTENTS*
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51 Severe or Persistent Gastrointestinal Toxicity
52  Hepatotoxicity
53 Interstitial Lung Disease (ILD)}/Pneumonitis
54 QT Interval Prolongation
5.5  Hyperglycemia
5.6  Bradycardia
5.7  Embiyofetal Toxicity
6  ADVERSE REACTIONS
6.1 Clinical Trials Experience
7 DRUGINTERACTIONS
7.1 Effect of Other Drugs on Ceritinib
7.2 Effect of Ceritinib on Other Drugs

LR S

8  USE IN SPECIFIC POPULATIONS
8.1  Pregnancy
83  Nursing Mothers
84  Pediatric Use
85  Geriatric Use
8.6  Hepatic Impairment
8.7  Females and Males of Reproductive Potential
11  DESCRIPTION
12 CLINICAL PHARMACOLOGY
12.1  Mechanism of Action
122 Pharmacodynamics
123 Pharmacokinetics
13 NONCLINICAL TOXICOLOGY
13.1  Carcinogenesis, Mutagenesis, Impairment of Fertility
132 Animal Toxicology and/or Pharmacology
14 CLINICAL STUDIES
16 HOW SUPPLIED/STORAGE AND HANDLING
17 PATIENT COUNSELING INFORMATION

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

Reference I1D: 3497722






FULL PRESCRIBING INFORMATION
1 INDICATIONS AND USAGE

ZYKADIA is indicated for the treatment of patients with anaplastic lymphoma kinase (ALK)-positive metastatic non-
small cell lung cancer (NSCLC) who have progressed on or are intolerant to crizotinib.

This indication is approved under accelerated approval based on tumor response rate and duration of response [see
Clinical Studies (14)]. An improvement in survival or disease-related symptoms has not been established. Continued
approval for this indication may be contingent upon verification and description of clinical benefit in confirmatory trials.

2 DOSAGE AND ADMINISTRATION
2.1 Dosing and Administration

The recommended dose of ZYKADIA is 750 mg orally once daily until disease progression or unacceptable toxicity.
Administer ZYKADIA on an empty stomach (i.e., do not administer within 2 hours of a meal) [see Clinical
FPharmacology (12.3)].

A recommended dose has not been determined for patients with moderate to severe hepatic impairment [see Use in
Specific Populations (8.6)].

If a dose of ZYKADIA is missed, make up that dose unless the next dose is due within 12 hours.
2.2 Dose Modifications for Adverse Reactions
Recommendations for dose modifications of ZYKADIA for adverse reactions are provided in Table 1.

Approximately 60% of patients initiating treatment at the recommended dose required at least one dose reduction and the
median time to first dose reduction was 7 weeks.

Discontinue ZYKADIA for patients unable to tolerate 300 mg daily.
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Table 1: ZYKADIA Dose Interruption, Reduction, or Discontinuation Recommendations

Criteria

ZYKADIA Dosing

* ALT or AST elevation greater than 5 times ULN
with

¢ total bilirubin elevation less than or equal to 2
times ULN

Withhold until recovery to baseline or less than or equal to 3
times ULN, then resume ZYKADIA with a 150 mg dose
reduction.

o ALT or AST elevation greater than 3 times ULN
with

* total bilirubin elevation greater than 2 times
ULN in the absence of cholestasis or hemolysis

Permanently discontinue ZYKADIA.

Any Grade treatment-related ILD/pneumonitis

Permanently discontinue ZYKADIA.

QTc¢ interval greater than 500 msec on at least 2
separate ECGs

Withhold until QTc interval is less than 481 msec or recovery
to baseline if baseline QTc is greater than or equal to 481 msec,
then resume ZYKADIA with a 150 mg dose reduction.

QTec interval prolongation in combination with
Torsade de pointes or polymorphic ventricular
tachycardia or signs/symptoms of serious arthythmia

Permanently discontinue ZYKADIA.

Severe or intolerable nausea, vomiting or diarrhea
despite optimal anti-emetic or anti-diarrheal therapy

Withhold until improved, then resume ZYKADIA with a 150
mg dose reduction.

Persistent hyperglycemia greater than 250 mg/dL.
despite optimal anti-hyperglycemic therapy

Withhold until hyperglycemia is adequately controlled, then
resume ZYKADIA with a 150 mg dose reduction.

1f adequate hyperglycemic control cannot be achieved with
optimal medical management, discontinue ZYKADIA.

Symptomatic bradycardia that is not life-threatening

Withhold until recovery to asymptomatic bradycardia or to a
heart rate of 60 bpm or above, evaluate concomitant
medications known to cause bradycardia, and adjust the dose of
ZYKADIA.

Clinically significant bradycardia requiring
intervention or life-threatening bradycardia in patients
taking a concomitant medication also known to cause
bradycardia or a medication known to cause
hypotension

Withhoid until recovery to asymptomatic bradycardia or to a
heart rate of 60 bpm or above.

If the concomitant medication can be adjusted or discontinued,
resume ZYKADIA with a 150 mg dose reduction, with
frequent monitoring.

Life-threatening bradycardia in patients who are not
taking a concomitant medication also known to cause
bradycardia or known to cause hypotension

Permanently discontinue ZYKADIA.

CTCAE, Common Terminology Criteria for Adverse Events v4.03

ALT, alanine aminotransferase; AST, aspartate aminotransferase; ULN, upper limit of normal; ILD, interstitial lung disease;
ECG, electrocardiogram

2.3 Dose Modification for Strong CYP3Ad4 Inhibitors

Avoid concurrent use of strong CYP3A inhibitors during treatment with ZYKADIA [see Drug Interactions (7.1 ) and
Clinical Pharmacology (12.3)].

If concomitant use of a strong CYP3A inhibitor is unavoidable, reduce the ZYKADIA dose by approximately one-third,
rounded to the nearest 150 mg dosage strength. After discontinuation of a strong CYP3A inhibitor, resume the ZYKADIA
dose that was taken prior to initiating the strong CYP3A4 inhibitor.
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3 DOSAGE FORMS AND STRENGTHS

150 mg hard gelatin capsule with opaque blue cap and opaque white body containing a white to off-white powder. The
opaque blue cap is marked in black ink with “LDK 150MG” and the opaque white body is marked in black ink with
GENVR”-

4 CONTRAINDICATIONS

None

5 WARNINGS AND PRECAUTIONS

5.1 Severe or Persistent Gastrointestinal Toxicity

Diarrhea, nausea, vomiting, or abdominal pain occurred in 96% of 255 patients including severe cases in 14% of patients
treated with ZYKADIA in Study 1. Dose modification due to diarrhea, nausea, vomiting, or abdominal pain occurred in
38% of patients.

Monitor and manage patients using standards of care, including anti-diarrheals, anti-emetics, or fluid replacement, as
indicated. Based on the severity of the adverse drug reaction, withhold ZYKADIA with resumption at a reduced dose as
described in Table 1 fsee Dosage and Administration (2.2) and Adverse Reactions (6) 7.

5.2 Hepatotoxicity

Drug-induced hepatotoxicity occurred in patients treated with ZYKADIA. Elevations in alanine aminotransferase (ALT)
~ greater than 5 times the upper limit of normal (ULN) occurred in 27% of 255 patients in Study 1. One patient (0.4%)
required permanent discontinuation due to elevated transaminases and jaundice.

Monitor with liver laboratory tests including ALT, aspartate aminotransferase (AST), and total bilirubin once a month and
as clinically indicated, with more frequent testing in patients who develop transaminase elevations. Based on the severity
of the adverse drug reaction, withhold ZYKADIA with resumption at a reduced dose, or permanently discontinue
ZYKADIA as described in Table 1 fsee Dosage and Administration (2.2) and Adverse Reactions (6)].

53 Interstitial Lung Disease (ILD)/Pneumonitis

Severe, life-threatening, or fatal ILD/pneumonitis can occur in patients treated with ZYKADIA. In Study 1, pneumonitis
was reported in 4% of 255 patients treated with ZYKADIA. CTCAE Grade 3 or 4 ILD/pneumonitis was reported in 3% of
patients, and fatal ILD/pneumonitis was reported in 1 patient (0.4%) in Study 1. One percent (1%) of patients
discontinued ZYKADIA in Study 1 due to ILD/pneumonitis.

Monitor patients for pulmonary symptoms indicative of ILD/pneumonitis. Exclude other potential causes of
ILD/pneumonitis, and permanently discontinue ZYKADIA in patients diagnosed with treatment-related ILD/pneumonitis
[see Dosage and Administration (2.2) and Adverse Reactions (6)].

5.4 QT Interval Prolongation

QTec interval prolongation occurs in patients treated with ZYKADIA. Three percent (3%) of 255 patients experienced a
QTec interval increase over baseline greater than 60 msec in Study 1. Across the development program of ZYKADIA, one
0f 304 patients (less than 1%) treated with ZYKADIA doses ranging from 50 to 750 mg was found to have a QTc greater
than 500 msec and 3% of patients had an increase from baseline QTc greater than 60 msec. A pharmacokinetic analysis
suggested that ZYKADIA causes concentration-dependent increases in the QTc interval.

When possible, avoid use of ZYKADIA in patients with congenital long QT syndrome. Conduct periodic monitoring with
electrocardiograms (ECGs) and electrolytes in patients with congestive heart failure, bradyarrhythmias, electrolyte
abnormalities, or those who are taking medications that are known to prolong the QTc interval. Withhold ZYKADIA in
patients who develop a QTc interval greater than 500 msec on at least 2 separate ECGs until the QT¢ interval is less than
481 msec or recovery to baseline if the QTc interval is greater than or equal to 481 msec, then resume ZYKADIA at a
reduced dose as described in Table 1. Permanently discontinue ZYKADIA in patients who develop QTc interval
prolongation in combination with Torsade de pointes or polymorphic ventricular tachycardia or signs/symptoms of serious
arrhythmia [see Dosage and Administration (2.2) and Clinical Pharmacology (12.2)].
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5.5 Hyperglycemia

Hyperglycemia can occur in patients receiving ZYKADIA. In Study 1, CTCAE Grade 3—4 hyperglycemia, based on
laboratory values, occurred in 13% of 255 patients. There was a 6-fold increase in the risk of CTCAE Grade 3—4
hyperglycemia in patients with diabetes or glucose intolerance and a 2-fold increase in patients taking corticosteroids.

Monitor serum glucose levels as clinically indicated. Initiate or optimize anti-hyperglycemic medications as indicated.
Based on the severity of the adverse drug reaction, withhold ZYKADIA until hyperglycemia is adequately controlled,
then resume ZYKADIA at a reduced dose as described in Table 1. If adequate hyperglycemic control cannot be achieved
with optimal medical management, permanently discontinue ZYKADIA [see Dosage and Administration (2.2) and
Adverse Reactions (6)].

5.6 Bradycardia

Bradycardia can occur in patients receiving ZYKADIA. In Study 1, sinus bradycardia, defined as a heart rate of less than
50 beats per minute, was noted as a new finding in 1% of 255 patients. Bradycardia was reported as an adverse drug
reaction in 3% of patients in Study 1.

Avoid using ZYKADIA in combination with other agents known to cause bradycardia (e.g., beta-blockers, non-
dihydropyridine calcium channel blockers, clonidine, and digoxin) to the extent possible. Monitor heart rate and blood
pressure regularly. In cases of symptomatic bradycardia that is not life-threatening, withhold ZYKADIA until recovery to
asymptomatic bradycardia or to a heart rate of 60 bpm or above, evaluate the use of concomitant medications, and adjust
the dose of ZYKADIA. Permanently discontinue ZYKADIA. for life-threatening bradycardia if no contributing
concomitant medication is identified; however, if associated with a concomitant medication known to cause bradycardia
or hypotension, withhold ZYKADIA until recovery to asymptomatic bradycardia or to a heart rate of 60 bpm or above,
and if the concomitant medication can be adjusted or discontinued, resume ZYKADIA at a reduced dose as described in
Table 1 upon recovery to asymptomatic bradycardia or 1o a heart rate of 60 bpm or above, with frequent monitoring [see
Dosage and Administration (2.2) and Adverse Reactions (6)].

5.7 Embryofetal Toxicity

Based on its mechanism of action, ZYKADIA may cause fetal harm when administered to a pregnant woman. In animal
studies, administration of ceritinib to rats and rabbits during organogenesis at maternal plasma exposures below the
recommended human dose of 750 mg daily caused increases in skeletal anomalies in rats and rabbits. Apprise women of
reproductive potential of the potential hazard to a fetus [see Use in Specific Populations (8.1)]. Advise females of
reproductive potential to use effective contraception during treatment with ZYKADIA and for at least 2 weeks following
completion of therapy [see Use in Specific Populations (8.7)].

6 ADVERSE REACTIONS

The following adverse reactions are discussed in greater detail in other sections of the labeling:

e Severe or Persistent Gastrointestinal Toxicity [see Warnings and Precautions (5.1)]

* Hepatotoxicity [see Warnings and Precautions (5.2)]

» Interstitial Lung Disease/Pneumonitis [see Warnings and Precautions (5.3)]

¢ QT Interval Prolongation [see Warnings and Precautions (5.4) and Clinical Pharmacology (12.2)]
¢ Hyperglycemia [see Warnings and Precautions (5.5)]

* Bradycardia [see Warnings and Precautions (5.6) and Clinical Pharmacology (12.2)]

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 evaluation of ZYKADIA is based on 255 ALK-positive patients in Study 1 (246 patients with NSCLC and
9 patients with other cancers who received ZYKADIA at a dose of 750 mg daily). The median duration of exposure to
ZYKADIA was 6 months. The study population characteristics were: median age 53 years, age less than 65 (84%), female
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(53%), Caucasian (63%), Asian (34%), NSCLC adenocarcinoma histology (90%), never or former smoker (97%), ECOG
PS 0 or 1 (89%), brain metastasis (49%), and number of prior therapies 2 or more (67%).

Dose reductions due to adverse reactions occutred in 59% of patients treated with ZYKADIA. The most frequent adverse
reactions, reported in at least 10% of patients, that led to dose reductions or interruptions were: increased ALT (29%),
nausea (20%), increased AST (16%), diarrhea (16%), and vomiting (16%). Serious adverse drug reactions reported in 2%
or more of patients in Study 1 were convulsion, pneumonia, ILD/pneumonitis, dyspnea, dehydration, hyperglycemia, and
nausea. Fata] adverse reactions in patients treated with ZYKADIA occurred in 5% of patients, consisting of: pneumonia (4
patients), respiratory failure, ILD/pneumonitis, pneumothorax, gastric hemorrhage, general physical health deterioration,
pulmonary tuberculosis, cardiac tamponade, and sepsis (1 patient each). Discontinuation of therapy due to adverse
reactions occurred in 10% of patients treated with ZYKADIA. The most frequent adverse drug reactions that led to
discontinuation in 1% or more of patients in Study 1 were pneumonia, ILD/pneumonitis, and decreased appetite.

Tables 2 and 3 summarize the common adverse reactions and laboratory abnormalities observed in ZYKADIA-treated
patients, '

Table 2: Adverse Reactions (>10% for All NCI CTCAE" Grades or >2% for Grades 3-4) in ALK-Positive Patients
Treated with ZYKADIA in Study 1

ZYKADIA
N=255
All Grades Grade 3—4
Y% %
Gastrointestinal disorders

Diarrhea 86 6
Nausea 80 4
Vomiting 60 4
Abdominal pain® 54 2
Constipation 29 0
Esophageal disorder”® 16 1

General disorders and administration site conditions

Fatigue® 52 5

Metabolism and nutrition disorders

Decreased appetite 34 1

Skin and subcutaneous tissue disorders

Rash® 16 0

Respiratory, thoracic and mediastinal disorders

Interstitial lung disease/pneumonitis 4 3

*National Cancer Institute Common Terminology Criteria for Adverse Events (version 4.03})
*Abdominal pain (abdominal pain, upper abdominal pain, abdominal discomfort, epigastric discomfort)
*Esophageal disorder (dyspepsia, gastroesophageal reflux disease, dysphagia)

“Fatigue (fatigue, asthenia)

%Rash (rash, maculopapular rash, acneiform dermatitis)

Additional clinically significant adverse reactions occurring in 2% or more of patients treated with ZYKADIA included
neuropathy {17%; comprised of paresthesia, muscular weakness, gait disturbance, peripheral neuropathy, hypoesthesia,
peripheral sensory neuropathy, dysesthesia, neuralgia, peripheral motor neuropathy, hypotonia, or polyneuropathy), vision
disorder (9%; comprised of vision impairment, blurred vision, photopsia, accommodation disorder, presbyopia, or reduced
visual acuity), prolonged QT interval (4%), and bradycardia (3%).
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Table 3: Key Laboratory Abnormalities Occurring in >10% (All NCI CTCAE Grades) of ALK-Positive Patients
Treated with ZYKADIA in Study 1

ZYKADIA
N=255
All Grades Grade 3—4

% %
Hemoglobin decreased 84 5
Alanine transaminase (ALT) increased 80 ' 27
Aspartate transaminase (AST) increased 75 13
Creatinine increased 58 2
Glucose increased 49 13
Phosphate decreased 36 7
Lipase increased 28 10
Bilirubin (total) increased 15 1

7 DRUG INTERACTIONS

7.1 Effect of Other Drugs on Ceritinib

Ceritinib is primarily metabolized by CYP3A4 and is a substrate of the efflux transporter P-glycoprotein (P-gp).
Strong CYP3A Inhibitors

Ketoconazole (a strong CYP3A4/P-gp inhibitor) increased the systemic exposure of ceritinib fsee Clinical Pharmacology
(12.3)]. Avoid concurrent use of strong CYP3A inhibitors during treatment with ZYKADIA. If concomitant use of strong
CYP3A inhibitors including certain antivirals (e.g., ritonavir), macrolide antibiotics (e.g., telithromycin), antifungals (e.g.,
ketoconazole), and nefazodone is unavoidable, reduce the ZYKADIA dose by approximately one-third, rounded to the
nearest 150 mg dosage strength. After discontinuation of a strong CYP3A inhibitor, resume the ZYKADIA dose that was
taken prior to initiating the strong CYP3A4 inhibitor.

Do not consume grapefruit and grapefruit juice as they may inhibit CYP3A.
Strong CYP3A Inducers

Rifampin (a strong CYP3A4/P-gp inducer) decreased the systemic exposure of ceritinib [see Clinical Pharmacology
(12.3)]. Avoid concurrent use of strong CYP3A inducers (e.g., carbamazepine, phenytoin, rifampin, and St. John’s Wort)
during treatment with ZYKADIA.

7.2 Effect of Ceritinib on Other Drugs

Ceritinib may inhibit CYP3A and CYP2C9 at clinical concentrations [see Clinical Pharmacology (12.3)]. Avoid
concurrent use of CYP3A and CYP2C9 substrates known to have narrow therapeutic indices or substrates primarily
metabolized by CYP3A and CYP2C9 during treatment with ZYKADIA. If use of these medications is unavoidable,
consider dose reduction of CYP3A substrates with narrow therapeutic indices (e.g., alfentanil, cyclosporine,
dihydroergotamine, ergotamine, fentanyl, pimozide, quinidine, sirolimus, tacrolimus) and CYP2C9 substrates with narrow
therapeutic indices (e.g., phenytoin, warfarin).

8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy

Pregnancy Category D
Risk Summary

Based on its mechanism of action, ZYKADIA may cause fetal harm when administered to a pregnant woman. In animal
studies, administration of ceritinib to rats and rabbits during organogenesis at maternal plasma exposures below the
recommended human dose caused increases in skeletal anomalies in rats and rabbits. If this drug is used during
pregnancy, or if the patient becomes pregnant while taking this drug, apprise the patient of the potential hazard to a fetus.
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Animal Data

In an embryo-fetal development study in which pregnant rats were administered daily doses of ceritinib during
organogenesis, dose-related skeletal anomalies were observed at doses as low as 50 mg/kg (less than 0.5-fold the human
exposure by AUC at the recommended dose). Findings included delayed ossifications and skeletal variations.

In pregnant rabbits administered ceritinib daily during organogenesis, dose-related skeletal anomalies, including
incomplete ossification, were observed at doses equal to or greater than 2 mg/kg/day (approximately 0.015-fold the
human exposure by AUC at the recommended dose). A low incidence of visceral anomalies, including absent or
malpositioned gallbladder and retroesophageal subclavian cardiac artery, was observed at doses equal to or greater than 10
mg/kg/day (approximately 0.13-fold the human exposure by AUC at the recommended dose). Maternal toxicity and
abortion occurred in rabbits at doses of 35 mg/kg or greater. In addition, embryolethality was observed in rabbits at a dose
of 50 mg/kg,

8.3 Nursing Mothers

It is not known whether ceritinib or its metabolites are present in human milk. Because many drugs are present in human
milk and because of the potential for serious adverse reactions in nursing infants from ceritinib, advise mothers to
discontinue nursing.

34 Pediatric Use
The safety and effectiveness of ZYKADIA in pediatric patients have not been established.
8.5 Geriatric Use

Clinical studies of ZYKADIA did not include sufficient numbers of subjects aged 65 years and older to determine
whether they respond differently from younger subjects. Of the 255 patients in Study 1 who received ZYKADIA at the
recommended dose, 40 (16%) were 65 years or older.

8.6 Hepatic Impairment

As ceritinib is eliminated primarily via the liver, patients with hepatic impairment may have increased exposure. Dose
adjustment is not recommended for patients with mild hepatic impairment (total bilirubin less than or equal to ULN and
AST greater than ULN or total bilirubin greater than 1.0 to 1.5 times ULN and any AST) based on results of the
population pharmacokinetic analysis [see Clinical Pharmacology (12.3)]. A recommended dose has not been determined
for patients with moderate to severe hepatic impairment.

8.7 Females and Males of Reproductive Potential
Contraception

Based on its mechanism of action, ZYKADIA may cause fetal harm when administered to a pregnant woman /[see Use in
Specific Populations (8.1)]. Advise females of reproductive potential to use effective contraception during treatment with
ZYKADIA and for at least 2 weeks following completion of therapy.

11 DESCRIPTION

ZYKADIA (ceritinib} is a tyrosine kinase inhibitor for oral administration. The molecular formula for ceritinib is
C2sH3sN505CIS. The molecular weight is 558.14 g/mole. Ceritinib is described chemically as 5-Chloro-N4-[2-[(1-
methylethyl)sulfonyljphenyl]-N2-f5-methyl-2-(1-methylethoxy)-4-(4-piperidinyl)phenyi]-2,4-pyrimidinediamine.

The chemical structure of ceritinib is shown below:

seelony

CH,
015:0 oYcun

B GH, CH,

Ceritinib is a white to almost white or light yellow or light brown powder with a pKa of 9.7 and 4.1.
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ZYKADIA is supplied as printed hard-gelatin capsules containing 150 mg of ceritinib and the following inactive
ingredients: colloidal anhydrous silica, L-hydroxypropylcellulose, magnesium stearate, microcrystalline cellulose, sodium
starch glycolate, and hard gelatin capsule shells. The capsule shell is composed of gelatin, indiogotine, and titanium
dioxide.

12 CLINICAL PHARMACOLOGY
12.1  Mechanism of Action

Ceritinib is a kinase inhibitor. Targets of ceritinib inhibition identified in either biochemical or cellular assays at clinically
relevant concentrations include ALK, insulin-like growth factor 1 receptor (IGF-1R), insulin receptor (InsR), and ROS1.
Among these, ceritinib is most active against ALK. Ceritinib inhibited autophosphorylation of ALK, ALK-mediated
phosphorylation of the downstream signaling protein STAT3, and proliferation of ALK-dependent cancer cells in in vitro
and in vivo assays.

Ceritinib inhibited the in vitro proliferation of ceil lines expressing EML4-ALK and NPM-ALK fusion proteins and
demonstrated dose-dependent inhibition of EML4-ALK-positive NSCLC xenograft growth in mice and rats. Ceritinib
exhibited dose-dependent anti-tumor activity in mice bearing EML4-ALK-positive NSCLC xenografts with demonstrated
resistance to crizotinib, at concentrations within a clinically relevant range.

12.2  Pharmacodynamics

Cardiac Electrophysiology

Serial ECGs were collected following a single dose and at steady-state to evaluate the effect of ceritinib on the QT
interval in an open-label, dose-escalation, and expansion study. A total of 304 patients were treated with ZYKADIA doses
ranging from 50 to 750 mg with 255 patients treated with ZYKADIA 750 mg. One of 304 patients (less than 1%) was
found to have a QTc greater than 500 msec and 10 patients (3%) had an increase from baseline QTc greater than 60 msec.
A central tendency analysis of the QTc data at average steady-state concentrations demonstrated that the upper bound of
the 2-sided 90% CI for QTc was 16 msec at ZYKADIA 750 mg. A pharmacokinetic/pharmacodynamic analysis suggested
concentration-dependent QTc¢ interval prolongation [see Warnings and Precautions (5.4)].

Based on central review of ECG data, 2 of 304 patients (0.7%) had bradycardla defined as less than 50 beats per minute.
Bradycardia was reported as an adverse drug reaction in 3% of patients in Study 1.

12.3 Pharmacokinetics

Absorption

After single oral administration of ZYKADIA in patients, peak plasma levels (Cya,) of ceritinib were achieved at
approximately 4 to 6 hours, and area under the curve (AUC) and C,, increased dose proportionally over 50 to 750 mg.
The absolute bioavailability of ZYKADIA has not been determined.

Following ZYKADIA 750 mg once daily dosing, steady-state was reached by approximately 15 days with a geometric
mean accumulation ratio of 6.2 after 3 weeks. Systemic exposure increased in a greater than dose proportional manner
after repeat doses of 50 to 750 mg once daily.

Systemic exposure of ceritinib was increased when administered with a meal. A food effect study conducted in healthy
subjects with a single 500 mg ceritinib dose showed that a high-fat meal (containing approximately 1000 calories and 58
grams of fat) increased ceritinib AUC by 73% and Cpa by 41% and a low-fat meal (containing approximately 330
calories and 9 grams of fat) increased ceritinib AUC by 58% and Cy.x by 43% as compared with the fasted state. A 600
mg or higher ZYKADIA dose taken with a meal is expected to result in systemic exposure exceeding that of a 750 mg
ZYKADIA dose taken in the fasted state, and may increase adverse drug reactions.

Distribution

Ceritinib is 97% bound to human plasma proteins, independent of drug concentration. The apparent volume of distribution
(V/F) is 4230 L following a single 750 mg ZYKADIA dose in patients. Ceritinib also has a slight preferential distribution
to red blood cells, relative to plasma, with a mean in vitro blood-to-plasma ratio of 1.35.
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Elimination

Following a single 750 mg ZYKADIA dose, the geometric mean apparent plasma terminal half-life (t,,,) of ceritinib was
41 hours in patients. Ceritinib demonstrates nonlinear PK over time. The geometric mean apparent clearance (CL/F) of
ceritinib was lower at steady-state (33.2 L/h) after 750 mg daily dosing than after a single 750 mg dose (88.5 L/h).

Metabolism: In vitro studies demonstrated that CYP3A was the major enzyme involved in the metabolic clearance of
ceritinib. Following oral administration of a single 750 mg radiolabeled ceritinib dose, ceritinib as the parent
compound was the main circulating component (82%) in human plasma.

Excretion: Following oral administration of a single 750 mg radiolabeled ceritinib dose, 92.3% of the administered
dose was recovered in the feces (with 68% as unchanged parent compound) while 1.3% of the administered dose was
recovered in the urine.

Specific Populations

Age, Gender, Race, and Body Weight: Age, gender, race, and body weight had no clinically important effect on the
systemic exposure of ceritinib based on population pharmacokinetic analyses.

Hepatic Impairment: As ceritinib is eliminated primarily via the liver, patients with hepatic impairment may have
increased exposure. A pharmacokinetic trial in patients with hepatic impairment has not been conducted. Based ona
population pharmacokinetic analysis of 48 patients with mild hepatic impairment (total bilirubin less than or equal to
ULN and AST greater than ULN or total bilirubin greater than 1.0 to 1.5 times ULN and any AST) and 254 patients
with normal hepatic function (total bilirubin less than or equal to ULN and AST less than or equal to ULN), ceritinib
exposures were similar in patients with mild hepatic impairment and normal hepatic function. The pharmacokinetics
of ceritinib has not been studied in patients with moderate to severe hepatic impairment [see Use in Specific
Populations (8.6)].

Renal Impairment: A pharmacokinetic trial in patients with renal impairment has not been conducted as ceritinib
elimination via the kidney is low (1.3% of a single oral administered dose). Based on a population pharmacokinetic
analysis of 97 patients with mild renal impairment (CLcr 60 to less than 90 mL/min), 22 patients with moderate renal
impairment (CLcr 30 to less than 60 mL/min) and 183 patients with normal renal function (greater than or equal to 90
mL/min), ceritinib exposures were similar in patients with mild and moderate renal impairment and normal renal
function. Patients with severe renal impairment (CLcr less than 30 mL/min) were not included in the clinical trial.

Pediatrics: No trials have been conducted to evaluate the pharmacokinetics of ceritinib in pediatric patients.
Drug Interactions

Effect of Strong CYP3A4 Inhibitors on Ceritinib: In vitro studies show that ceritinib is a substrate of CYP3A.
Coadministration of a single 450 mg ZYKADIA dose with ketoconazole (a strong CYP3A inhibitor) 200 mg twice
daily for 14 days increased ceritinib AUC (90% CI) by 2.9-fold (2.5, 3.3) and Cpx (90% CI) by 22% (7%, 39%) in 19
healthy subjects [see Drug Interactions (7.1)]. The steady-state AUC of ceritinib at reduced doses after
coadministration with ketoconazole 200 mg twice daily for 14 days was predicted by simulations to be similar o the
steady-state AUC of ceritinib alone fsee Dosage and Administration (2.3)].

Effect of Strong CYP3A4 Inducers on Ceritinib: Coadministration of a single 750 mg ZYKADIA dose with rifampin (a
strong CYP3A inducer) 600 mg daily for 14 days decreased ceritinib AUC (90% CI) by 70% (61%, 77%) and Ciax
{90% CI) by 44% (24%, 59%) in 19 healthy subjects fsee Drug Interactions (7.1)].

Effect of Ceritinib on CYP Substrates: Based on in vitro data, ceritinib may inhibit CYP3A and CYP2C9 at clinical
concentrations [see Drug Interactions (7.2)]. Time-dependent inhibition of CYP3A was also observed.

Effect of Transporters on Ceritinib Disposition. Ceritinib is a substrate of efflux transporter P-gp, but is not a
substrate of Breast Cancer Resistance Protein (BCRP), Multidrug Resistance Protein (MRP2), Organic Cation
Transporter (OCT1), Organic Anion Transporter (OATZ2), or Organic Anion Transporting Polypeptide (OATP1B1) in
vitro. Drugs that inhibit P-gp may increase ceritinib concentrations.

- Effect of Ceritinib on Transporters: Based on in vitro data, ceritinib does not inhibit apical efflux transporters, P-gp,
BCRP, or MRP2, hepatic uptake transporters OATP1B1 and OATP1B3, renal organic anion uptake transporters
OAT]1 and OATS3, or organic cation uptake transporters OCT1 and OCT? at clinical concentrations.

Reference ID: 3497722






Effect of Gastric Acid Reducing Agents on Ceritinib: Gastric acid reducing agents (e.g., proton pump inhibitors, Ha-
receptor antagonists, antacids) may alter the solubility of ceritinib and reduce its bioavailability as ceritinib
demonstrates pH-dependent solubility and becomes poorly soluble as pH increases in vitro. A dedicated study has not
been conducted to evaltuate the effect of gastric acid reducing agents on the bioavailability of ceritinib.

13 NONCLINICAL TOXICOLOGY
13.1  Carcinogenesis, Mutagenesis, Impairment of Fertility
Carcinogenicity studies have not been performed with ceritinib.

Ceritinib was not mutagenic in vitro in the bacterial reverse mutation (Ames) assay but induced numerical aberrations
{aneugenic) in the in vitro cytogenetic assay using human lymphocytes, and micronuclei in the in vitro micronucleus test
using TK6 cells. Ceritinib was not clastogenic in the in vivo rat micronucleus assay.

There are no data on the effect of ceritinib on human fertility. Fertility/early embryonic development studies were not
conducted with ceritinib. There were no adverse effects on male or female reproductive organs in general toxicology
studies conducted in monkeys and rats at exposures equal to or greater than 0.5- and 1.5-fold, respectively, of the human
exposure by AUC at the recommended dose of 750 mg.

13.2  Animal Toxicology and/or Pharmacology

Target organs in nonclinical animal models included, but were not limited to, the pancreas, biliopancreatic/bile ducts,
gastrointestinal tract, and liver. Pancreatic focal acinar cell atrophy was observed in rats at 1.5-fold the human exposure
by AUC at the recommended dose. Biliopancreatic duct and bile duct necrosis was observed in rats at exposures equal to
or greater than 5% of the human exposure by AUC at the recommended dose. Bile duct inflammation and vacuolation
were also noted in monkeys at exposures equal to or greater than 0.5-fold the human exposure by AUC at the
recommended dose. Frequent minimal necrosis and hemorrhage of the duodenum was exhibited in monkeys at 0.5-fold
the human exposure by AUC, and in rats at an exposure similar to that observed clinically.

Ceritinib crossed the blood brain barrier in rats with a brain-to-blood exposure (AUC;,g) ratio of approximately 15%.
14 CLINICAL STUDIES

The efficacy of ZYKADIA was established in a multicenter, single-arm, open-label clinical trial (Study 1). A total of 163
patients with metastatic ALK-positive NSCLC who progressed while receiving or were intolerant to crizotinib were
enrolled. All patients received ZYKADIA at a dose of 750 mg once daily. The major efficacy outcome measure was
objective response rate (ORR) according to RECIST v1.0 as evaluated by both investigators and a Blinded Independent
Central Review Committee (BIRC). Duration of response (DOR) was an additional outcome measure.

The study population characteristics were: median age 52 years, age less than 65 (87%), female (54%), Caucasian (66%),
Asian (29%), never or former smoker (97%), ECOG PS 0 or 1 (87%), progression on previous crizotinib (91%), number
of prior therapies 2 or more (84%), and adenocarcinoma histology (93%). Sites of extra-thoracic metastasis included brain
(60%), liver (42%), and bone (42%). ALK-positivity was vetified retrospectively by review of local test results for 99% of
patients.

Efficacy results from Study 1 are summarized in Table 4.
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Table 4: Overall Response Rate and Duration of Response' in Patients with ALK-Positive NSCLC who Received

Prior Crizotinib in Study 1

Efficacy Investigator BIRC
Parameter Assessment Assessment
(N=163) (N=163)
Overall Response Rate 54.6% 43.6%
(95% CD) (47, 62) (36, 52)
CR 1.2% 2.5%
PR 53.4% 41.1%
Duration of Response, median (months) 7.4 7.1
(95% CI) (5.4, 10.1) (5.6, NE)
'Overall Response Rate and Duration of Response determined by RECIST v1.0
BIRC, blinded independent review committee; CR, complete response; NE, not estimable; PR, partial response.

The analysis by the BIRC assessment was similar to the analysis by the investigator assessment.
16 HOW SUPPLIED/STORAGE AND HANDLING
ZYKADIA 150 mg capsules

Hard gelatin capsule with opaque blue cap and opaque white body; opaque blue cap marked in black ink with “LDK
150MG”, opaque white body marked in black ink with “NVR”. Available in:

Bottles of 70 Capsules. ... ..o NDC ¢078-0640-70
Store at 25°C (77°F); excursions permitted between 15°C to 30°C (59°F to 86°F) fsee USP Controlied Room
Temperature].

17 PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient Information).

¢ Inform patients that diarrhea, nausea, vomiting, and abdominal pain are the most commonly reported adverse
reactions in patients treated with ZYKADIA. Inform patients of supportive care options such as anti-emetic and anti-
diarrheal medications. Advise patients to contact their healthcare provider for severe or persistent gastrointestinal
symptoms [see Warnings and Precautions (5.1)].

» Inform patients of the signs and symptoms of hepatotoxicity. Advise patients to contact their healthcare provider
immediately for signs or symptoms of hepatotoxicity fsee Warnings and Precautions (5.2)].

* Inform patients of the risks of severe or fatal ILD/pneumonitis. Advise patients to contact their healthcare provider
immediately to report new or worsening respiratory symptoms fsee Warnings and Precautions (3.3)].

» Inform patients of the risks of QTc interval prolongation and bradycardia. Advise patients to contact their healthcare
provider immediately to report new chest pain or discomfort, changes in heartbeat, palpitations, dizziness,
lightheadedness, fainting, and changes in or new use of heart or blood pressure medications [see Warnings and
Precautions (5.4, 5.6)].

¢ Inform patients of the signs and symptoms of hyperglycemia. Advise patients to contact their healthcare provider
immediately for signs or symptoms of hyperglycemia fsee Warnings and Precautions (5.5)].

* Advise females to inform their healthcare provider if they are pregnant. Inform females of reproductive potential of
the risk to a fetus. Advise females of reproductive potential to use effective contraception during treatment with
ZYKADIA and for at least 2 weeks following completion of therapy [see Warnings and Precautions (5.7) and Use in
Specific Populations (8.1, 8.7)].

» Advise females not to breastfeed during treatment with ZYKADIA [see Use in Specific Populations (8.3)].

* Inform patients not to consume grapefruit and grapefruit juice during treatment with ZYKADIA fsee Drug
Interactions (7.1)]. '
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* Take ZYKADIA on an empty stomach (i.e., do not take within 2 hours of a meal) fsee Dosage and Administration
(2.1)].

» Advise patients to make up a missed dose of ZYKADIA unless the next dose is due within 12 hours [see Dosage and
Administration (2.1)].
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PATIENT INFORMATION
ZYKADIA™ (zye kaye' dee ah)
(ceritinib) capsules

What is the most important information I should know about ZYKADIA?
ZYKADIA may cause serious side effects, including:

Stomach and intestinal (gastrointestinal) problems. ZYKADIA causes stomach and
intestinal problems in most people, including diarrhea, nausea, vomiting, and stomach-area
pain. These problems can sometimes be severe. Follow your heaithcare provider’s instructions
about taking medicines to help these symptoms. Call your healthcare provider for advice if your
symptoms are severe or do not go away.

Liver problems. ZYKADIA may cause liver injury. Your healthcare provider should do blood
tests at least every month to check your liver while you are taking ZYKADIA. Tell your
healthcare provider right away if you get any of the following:

» you feel tired « you have itchy skin
» your skin or the whites of your eyes turn « you have nausea or vomiting
yellow ;
» you have a decreased appetite « you have pain on the right side of your stomach-
area

« your urine turns dark or brown (tea color) e you bleed or bruise more easily than normal

Lung problems (pneumonitis). ZYKADIA may cause severe or life-threatening swelling
(inflammation) of the lungs during treatment that can lead to death. Symptoms may be similar
to those symptoms from lung cancer. Tell your healthcare provider right away if you have any
new or worsening symptoms, including: :

» trouble breathing or shortness of breath » cough with or without mucous

 fever » chest pain
Heart problems. ZYKADIA may cause very slow, very fast, or abnormal heartbeats. Your
healthcare provider may check your heart during treatment with ZYKADIA. Tell your healthcare
provider right away if you feel new chest pain or discomfort, dizziness or lightheadedness, if you :

faint, or have abnormal heartbeats. Tell your healthcare provider if you start to take or have any
changes in heart or biood pressure medicines.

See "What are possible side effects of ZYKADIA?" for more information about side
effects.

What is ZYKADIA?

ZYKADIA is a prescription medicine that is used to treat people with non-small ceil lung cancer
(NSCLC) that:

» s caused by a defect in a gene called anaplastic lymphoma kinase (ALK), and

e has spread to other parts of the body, and

» who have taken the medicine crizotinib, but their NSCL.C worsened or they cannot tolerate
taking crizotinib.

It is not known if ZYKADIA is safe and effective in children.

Reference 1D: 3497722






What should I tell my healthcare provider before taking ZYKADIA?

Before you take ZYKADIA, tell your healthcare provider about all of your medical conditions,
including if you:

. » have liver problems
« have diabetes or high blood sugar
» have heart problems, including a condition called long QT syndrome

» are pregnant or plan to become pregnant. ZYKADIA may harm your unborn baby. Women
who are able to become pregnant should use an effective method of birth control during
treatment with ZYKADIA and for at least 2 weeks after stopping ZYKADIA. Talk to your
healthcare provider about birth control methods that may be right for you.

» are breastfeeding or plan to breastfeed. It is not known if ZYKADIA passes into your breast
milk. You should not breastfeed if you take ZYKADIA.

Tell your healthcare provider about all the medicines you take, including prescription
medicines, over-the-counter medicines, vitamins, and herbal supplements,

How should I take ZYKADIA?

» Take ZYKADIA exactly as your healthcare provider tells you. Do not change your dose or stop
taking unless your healthcare provider tells you to. ;

» Take ZYKADIA 1 time each day.

» Take ZYKADIA on an empty stomach, do not eat for 2 hours before and do not eat for 2
hours after taking ZYKADIA.

o If ‘you miss a dose of ZYKADIA take it as soon as you remember. If your next dose ss due

What should I avoid while taklng ZYKADIA?

 You should not drink grapefruit juice or eat grapefruit during treatment with ZYKADIA. It may
make the amount of ZYKADIA in your blood sncrease to a harmfui level. ?

What are the possible side effects of ZYKADIA?
ZYKADIA may cause serious side effects, including:
+ See "What is the most important information I should know about ZYKADIA?"

» High blood sugar (hyperglycemia). People who have diabetes or glucose intolerance or
who take a corticosteroid medicine have an increased risk of high blood sugar with ZYKADIA.
Follow your healthcare provider’s instructions about monitoring your blood sugar. Call your
healthcare provider right away if you have any symptoms of high blood sugar, including:

« increased thirst e increased hunger e headaches e trouble thinking or concentrating
* urinating often e blurred vision e tiredness e your breath smells like fruit

The most common side effects of ZYKADIA include:

¢ stomach and intestinal (gastrointestinal) problems. See “What is the most important
information I should know about ZYKADIA?”
¢ tiredness, decreased appetite, and constipation

These are not all of the possible side effects of ZYKADIA. For more information, ask your
healthcare provider or pharmacist. Call your doctor for medical advice about side effects. You
may report side effects to FDA at 1-800-FDA-1088.

Reference 1D: 3497722







How should I store ZYKADIA?
» Store ZYKADIA at room temperature between 68°F to 77°F (20°C to 25°C).
Keep ZYKADIA and all medicines out of the reach of children.

General information about the safe and effective use of ZYKADIA

Medicines are sometimes prescribed for purposes other than those listed in a Patient Information
leaflet. Do not use ZYKADIA for a condition for which it was not prescribed. Do not give it to :
other people, even if they have the same symptoms you have. It may harm them. You can ask
_your healthcare provider or pharmacist for more information about ZYKADIA.

What are the ingredients in ZYKADIA?
Active ingredient: ceritinib

Inactive ingredients: colloidal anhydrous silica, L-hydroxypropylcellulose, magnesium
stearate, microcrystalline cellulose, and sodium starch glycolate

Capsule shell contains: gelatin, indiogotine, and titanium dioxide

Distributed by: Novartis Pharmaceuticals Corporation East Hanover, New Jersey 07936

For more information, go to www.US.ZYKADIA.com or call 888-669-6682.

This Patient Information has been approved by the U.S. Food and Drug Administration.
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1
2,4-DI (FPHENYLAMINO) PYRIMIDINES
USEFUL IN THE TREATMENT OF
NEOPLASTIC DISEASES, INFLAMMATORY
AND IMMUNE SYSTEM DISORDERS

This applicationis 2371 of PCT/EP04/02616 filed Mar, 12,
2004.

The present invention relates to novel pyrimidine deriva-
tives, to processes for their production, their use as pharma-
ceuticals and to pharmaceutical compositions comprising
them.

More particularly the present invention provides in a first
aspect, a compound of formula 1

0]

R? RS Y
RI RS Rs
# N v |
S A
R N
I H
R3 r? RIO
wherein
each of R%, R, R? and R® independently is hydrogen,
C,-Cqalkyl, C,-Cgalkenyl, C,-Cgalkinyl,

C;-Cyeycloalkyl, Cy-CyeycloalkylC,-Cgalkyl,
C;-C,arylC,-Calkyl, hydroxyC,-Calkyl,
C,-CyatkoxyC,-Cgalkyl, aminoC,-Cgalkyl, haloC,-
Cyalkyl, unsubstituted or substituted C,-C, yaryl, unsubsti-
mted or substituted 5 or 6 membered heterocyelyt compris-
ing 1, 2 or 3 hetero atoms selected from N, O and S,
hydroxy, C,-C,alkoxy, hydroxyC,-Calkoxy,
C,-CaalkoxyC,-Cyalkoxy, haloC,-Cjalkoxy, unsubsti-
tuted or substituted C,-C, yarylC,-Cgaltkoxy, unsubstituted
or substituted heterocyclyloxy, or unsubstituted or substi-
futed beterocyclylC,-Cqalkoxy, unsubstitued or substi-
tuted  amino, C,-Cgalkylthio, C,-Cjalkylsulfiny],
C,-Cealkylsulfonyl, C;-C,arylsulfonyl, halogen, car-
boxy, C,-C,alkoxycarbonyl, unsubstitued or substitated
carbamoyl, unsubstitued or substited sulfamoyl, cyano
OF pitro;

orR"andR',R" and R?, andfor R? and R? form, together with
the carbon atoms 1o which they are attached, a 5 or 6
membered carbocyclic or heterocyclic ring comprising 0,
1, 2 or 3 heteroatoms selected from N, O and 8;

R* is hydrogen or C,-Cyalkyl;

each of R’ and R® independently is hydrogen, C,-Czalkyl,
C,-CyatkoxyC,-Cgalkyl, haloC,-Cgalkyl, C,-Csalkoxy,
halogen, carboxy, C,-Cgalkoxycarbonyl, unsubstitued or
substituted carbamoyl, cyano, or nitro;

each of R”, R, R®, and R independently is C,-Cyalkyl,
C,-Cgalkenyl, C,-C,alkinyl, Cy-Cyeyeloalkyl,
C,-CyeyclealkylC,-Cgaikyl, C;s-CparylC,-Caikyl,
hydroxyC,-Cgalkyl, C,-CgalkoxyC,-Cgalkyl, aminoC,-
Caalkyl, haloC,-Cgalkyl, unsubstituted or substituted
C,-C, paryl, unsubstituted or substituted 5 or 6 membered
heterocyclyl comprising 1, 2 or 3 hetero atoms selected
from N, O and S, hydroxy, C,-Cgalkoxy, hydroxyC,-
Cqalkoxy, C,-CgalkoxyC,-Cyalkoxy, haloC,-C,alkoxy,
unsubstitited or substinmed C,-C,jarylC,-Cyalkoxy,
unsubstituted or substituted heterocyclyloxy, or unsubsti-
tuted or substituted heterocyclylC,-Caalkoxy, unsub-
stiwed  or  substitnted  amino, C,-Cgalkylthio,
C,-Cgalkylsulfinyl, C,-Cjalkylsultfonyl,
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C;-C, garylsulfonyl, halogen, carboxy,

C,-Cgalkoxycarbonyl, unsubstitued or substituted carbam-

oyl, unsubstitued or substituted sulfamoyt, cyano or nitro;

wherein R, R® and R? independently of each other can also
be hydrogen,;
orR7andR®, R® and R®, and/or R” and R'° form together with

the carbon atoms to which they arc attached, a 5 or 6

membered carbocyclic or heterocyelic ring comprising, 0,

1, 2 ot 3 heteroatoms selected from N, O and §;

A is Cor N, most preferably C;
and salts thereof.

The general terms used hereinbefore and hereinafter pref-
erably have within the context of this disclosure the following
meanings, unless otherwise indicated:

Where the plural form is used for compounds, salts, and the
like, this is taken to mean also a single compound, salt, or the
like.

Any asymmetric carbon atoms may be present in the {R)-,
(8)- or (R.8)-configuration, preferably in the (R)- or (S)-
configuration. The compounds may thus be present as mix-
tures of isomers or as pure isomers, preferably as enantiomer-
pure diastereomers.

The invention relates also to possible tautomers of the
compounds of formula I.

C,-Cyalkyl denotes a analkyl radical having from 1 upto 8,
especially up to 4 carbon atoms, the radicals in question being
either linear or branched with single or multiple branching;
preferably, C,-Cqalkyl is butyl, such as n-butyl, sec-butyl,
isobutyl, tert-butyl, propyl, such as n-propyl or isopropyl,
cthyl or methy}; especially methyl, propyl or tert-butyl.

C,-Cgalkenyl denotes a an alkeny] radical having from 2 up
to 8, especially vp fo 5 carbon atoms, the radicals in question
being either linear or branched with single or multiple
branching; preferably, C,-Cqalkenyl is pentenyl, such as
3-methyl-2-buten-2-yl, butenyl, such as 1- or 2-butenyl or
2-buten-2-y], propenyl, such as 1-propenyl or ailyl, or vinyl.

C,-Cgalkinyl denotes a an alkiny] radical having from 2 up
to 3, especially up to 5 carbon atoms, the radicals in question
being either linear or branched; preferably, C,-Cgalkinyl is
propinyl, such as 1-propinyl or propargyl, or acetylenyl.

C,-Cyeycloalkyl denotes a cyeloalkyl sadical having from
3 up to 8 carbon atoms, such as cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl or cyclooctyl, prefer-
ably cyclopropyl, cyclopentyl or cyclohexyl.

C,-Cyalkoxy is especially methoxy, ethoxy, isopropyloxy,
or tert-butoxy.

HydroxyC,-Cgalkyl is especially hydroxymethyl, 2-hy-
droxyethyl or 2-hydroxy-2-propyl.

HydroxyC,-Cqalkoxy is especially 2-hydroxyethoxy or
3-hydroxypropoxy.

C,-CgalkoxyC, -Cgalkoxy is especially 2-methoxyethoxy.

C,-CgalkoxyC, -Cqalkyl is especially methoxymethyl,
2-methoxyethyl or 2-ethoxyethyl.

Halogen is preferably fluorine, chlorine, bromine, or
iodine, especially fluorine, chlorine, or bromine.

HaloC,-Cgalkyl is preferably chloreC,-Cyalkyl or fluo-
10C, -Cyalkyl, especially tifluoromethy] or pentafluoroethyl.

HaloC,-Cgalkoxy is preferably chloroC,-Cgalkexy or
fluoroC, -Calkoxy, especially trifluoromethoxy.

C,-Cgalkoxycarbonyl is especially tert-butoxycarbonyl,
iso-propoxycarbonyl, methoxycarbonyl or ethoxycarbonyl,

Unsubstitued or substituted carbamoyl s carbamoyi sub-
stituted by one or two substituents selected from hydrogen,
C,-Cgalkyl, C,-Calkenyl, C,-Caalkinyl, C,-Cqeycloalkyl,
Cy-CatyeloalkylC,-Caalkyl, C,-C,parylC,-Cyalkyl,
hydroxyC,-Cgalkyl, C,-CyalkoxyC,-Cgalkyl, haloC,-
Caalkyl, unsubstitued or substitated C,-C, gary), or aminoC, -
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Cgalkyl, or carbamoyl wherein the substituents and the nitro-
gen atom of the carbamoy] group represent a 5 or 6 membered
heterocyclyl further comprising 0, 1 or 2 heterc atoms
selected from N, O and 8; and is preferably carbamoyl, meth-
ylearbamoyl,  dimethylcarbamoyl,  propylcarbamoyl,
hydroxyethyl-methyl-carbamoyl, di(hydroxyethyl)carbam-
oyl, dimethylaminoethylcarbamoyl, or pyrrolidinocarbonyl,
piperidinocarbonyl, N-methylpiperazinccarbonyl or mor-
pholinocarbonyl, especially carbamoyl or dimethylcarbam-
oyl.

Unsubstitued or substituted sulfamoyl is sulfamoy] substi-
wted by one or two substituents selected from hydrogen,
C,-Cgatkyl, C,-Cgalkenyl, C,-Cqalkinyl, C,;-Cyeycloalkyl,
C,-CyeycloalkylC,-Cgalkyl, C,-C,arylC,-C,atkyl,
hydroxyC,-Cgalkyl, C,-CaalkoxyC,-Cgalkyl, haloC,-
Cgalkyl, unsubstitued or substituted C-C aryl, or aminoC, -
Cgalkyl, or sulfamoyl wherein the substituents and the nitro-
gen atom of the suifamoy] group represent a 5 or 6 membered
heterocyclyl further comprising 0. 1 or 2 lhetero atoms
selected from N, O and $; and s preferably sulfamoyl, meth-
ylsulfamoyl, propylsulfamoy], cyclopropylmethyi-sutfa-
moyl, 2,2, 2-trifluoroethylsulfamoyl, dimethylaminoethylsul -
famoyl, dimethylsulfamoyl, hydroxyethyl-methyl-
sulfamoyl, di(hydroxyethyl)sulfamoyl, or
pyrrolidinosulfonyl, piperidinosulfonyl, N-methylpiperazi-
nosulfony! or morpholinosulfonyl, especially sulfamoy! or
methylsulfamoyl.

Unsubstitued or substituted amino is amino substituted by
one or two substituents selected from hydrogen, C,-Cgalkyl,
C,Calkenyl, C,-Cgalkinyl, C,-Cyeycloalkyl,
C,-CyeycloalkyiC,-Cgalkyl, C5-C,qaryiC,-Cyalkyl,
hydroxyC,-Csalkyl, C,-CgalkoxyC,-Caalkyl, haloC,-
Caalkyl, unsubstitued or substituted C,-C garyl, aminoC,-
Caalkyl, acyl, eg formyl, C,-Calkylcarbonyl,
C;-C, qarylcarbonyl, C,-Cgaikylsulfony! or
C;-C, carylsulfonyl, and is preferably amino, methylamine,
dimethylamino, propylamino, benzylamino, hydroxyethyl-
methyl-amino, di(hydroxyethyl}amino, dimethylaminoethy-
lamino, acetylamino, acetyl-methyl-amino, benzoylamino,
methylsulfonylamine or phenylsulfonylamino, especially
amino or dimethylamino.

AminoC, -Cyalkyl is especially aminoethy], methylamino-
ethyl, dimethylaminoethy! or dimethylaminopropyl.

Unsubstitued or substituted C4-C,paryl is, for example,
phenyl, indenyl, indanyl, naphthyl, or 1,2,34-tetrahy-
dronaphthalenyl, optionally substited by C,-Cgalkyl,
C,-CqalkoxyC, -Caalkyl,  haloC,-Cgalkyl,  hydroxy,
C,-Ceatkoxy, methylenedioxy, amino, substituted amine,
halogen, carboxy, C,-Calkoxycarbony], carbamoyl, sulfa-
moyl, eyano or nitro; preferably phenyl, tolyl, trifluorometh-
ylphenyl, methoxyphenyl, dimethoxyphenyl, methylene-
dioxypheny!, chloropheny! or bromophenyl, whereby the
substituents may be in ortho, meta or para position, preferably
meta or para.

C;-C,saryloxy is especiatly phenoxy or methoxyphenoxy,
e.g. p-methoxyphenoxy.

Cs-C,parylC,~Cyaikyl is especially benzyl or 2-phenyl-
ethyl.

Cs-C,parylC,-Cgalkoxy is especially benzyloxy or 2-phe-
nylethoxy.

Unsubstitued or substituted 5 or 6 membered heterocyclyl
comprising 1, 2 or 3 hetero atoms selected from N, O and §
may be unsaturated, partially unsaturated or saturated, and
further condensed to a benzo group or 2 5 or 6 membered
heterocyclyl group, and may be bound through a hetero ora
carbon atom, and is, for example, pyrrolyl, indolyl, pyrrolidi-
nyl, imidazolyl, benzimidazolyl, pyrazolyl, triazolyl, benzo-
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triazolyl, tetrazolyl, pyridyl, quinelinyl, isoquinolinyl, 1,2,3,
4-tetrahydroquinolinyl, piperidyl, pyrimidinyl, pyrazinyl,
piperazinyl, purinyl, tetrazinyl, oxazolyl, isoxalyl, morpholi-
nyl, thiazolyl, benzothiazolyl, oxadiazolyl, and benzoxadia-
zolyl. Substituents considered are C,-Cgalkyl, hydroxyC,-
Cgalkyl, C,-CgalkoxyC,-Cgalkyl, C,-CgalkoxyC,-Cgalkoxy,
haloC,-Cgalkyl, hydroxy, amino, substituted amino,
C,-Cgalkoxy, halogen, carboxy, C,-Cjalkylcarbonyl,
Co-Cgalkoxycarbonyl, carbamoy], C,-Cgalkylcarbamoyl,
cyano, oxo, or unsubstitued or substituted 5 or 6 membered
heterocyclyl as defined in this paragraph. 5 or 6 membered
heterocyclyl preferably comprises 1 or 2 helero atoms
selected from N, O and S, and is especially indolyl, pyrrolidi-
nyl, pyrrolidonyl, imidazolyl, N-methylimidazolyl, benzimi-
dazolyl, S,8-dioxoisothiazolidinyl, piperidyl, 4-acetylami-
nopiperidyl, 4-methylcarbamoylpiperidyl,
4-piperidinopiperidyl, 4-cyanopiperidyl, piperazinyl, N-me-
thylpiperazinyl, N-(2-hydroxyethyl)piperazinyl, morpholi-
nyl, 1-aza-2,2-dioxo-2-thiacyclohexyl, or sulfolanyl.

In unsubstituted or substituted heterocyclyloxy, heterocy-
clyl has the meaning as defined above, and is especially
N-methyl-4-piperidyloxy. Inunsubstituted or substituted het-
erocyclylC,-Cqalkoxy, heterccyclyl has the meaning as
defined above, and is especially 2-pyrrolidinoethoxy, 2-mor-
pholinoethoxy, 3-morpholinopropoxy, 1-methyl-piperidin-3-
ylmethoxy, 3-(N-methylpiperazino)propoxy or 2-(1-imida-
zolylJethoxy.

Ina 5 or 6 membered carbocyclic or heterocyclic ring
comprising 0, 1, 2 or 3 heteroatoms selected from N, O and §,
and formed by two adjacent substituents together with the
benzene ring, the ring may be further substituted, e.g. by
C,-Cgalkyl, C,-Cgalkoxy, haloC,-Cqalkyl, hydroxy, amino,
substituted amino, C,-Cgalkoxy, halogen, carboxy,
C,-Cyalkoxycarbonyl, carbamoyl, cyano, or oxo. The two
adjacent substituents forming such a ring are preferably pro-
pylene, butylene, I-aza-2-propylidene, 3-aza-1-propylidene,
1,2-diaza-2-propylidene, 2,3-diaza-1-propylidene, 1-oxapro-
pylene, 1-oxapropylidene, methylenedioxy, diflucromethyl-
enedioxy, 2-aza-1-oxopropylene, 2-aza-2-methyl-1-oxopeo-
pylene, 1-aza-2-oxopropylene, 2-aza-1,]1-dioxo-1-
thiapropylene or the corresponding butylene derivatives
forming 2 6 membered ring.

Salts are especially the pharmaceutically acceptable salts
of compounds of formula I.

Such salts are formed, for example, as acid addition salts,
preferably with organic or inorganic acids, from compounds
of formuia I with a basic nitrogen atom, especially the phar-
maceutically acceptable salts. Suitable inorganic acids are,
for example, halogen acids, such as hydrochioric acid, sulfu-
ric acid, or phosphoric acid. Suitable organic acids are, for
example, carboxylic, phosphonic, sulfonic or sulfamic acids,
for exampie acetic acid, propionic acid, octanoic acid,
decanoic acid, dodecanoic acid, glycolic acid, lactic acid,
fumaric acid, succinic acid, adipic acid, pimelic acid, suberic
acid, azelaic acid, malic acid, tartaric acid, citric acid, amino
acids, such as glutamic acid or aspartic acid, maleic acid,
hydroxymaleic actd, methylmaleic acid, cyclohexanecar-
boxylic acid, adamantanecarboxylic acid, benzoic acid, sali-
cylic acid, 4-aminosalicylic acid, phthalic acid, phenylacetic
acid, mandelic acid, cinnamic acid, methane- or ethane-sul-
fonic acid, 2-hydroxyethanesntfonic acid, ethane-1,2-disul-
fonic acid, benzenesulfonic acid, 2-naphthalenesulfonic acid,
1,5-naphthalenedisulfonic acid, 2-, 3- or 4-methylbenzene-
sulfonic acid, methylsulfuric acid, ethylsulforic acid, dode-
cylsulfuric acid, N-cyclohexylsulfamic acid, N-methyl-,
N-ethyl- or N-propyl-sul famic acid, or other organic protonic
acids, such as ascorbic acid.
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For isolation or purification purposes it is also possible to
use pharmacentically unaccepiable salts, for example
picrates or perchlorates. For therapeutic use, only pharma-
ceutically acceptable salts or free compounds are employed
(where applicable in the form of pharmaceutical prepara-
tions), and these are therefore preferred.

In view of the close relationship between the novel com-
pounds in free form and those in the form of their salts,
including those salts that can be used as intermediates, for
example in the purification or identification of the novel com-
pounds, any reference to the free compounds hereinbefore
and hereinafter is to be understood as referring also o the
corresponding salts, as appropriate and expedient.

The compounds of formula I have valuable pharmacoiogi-
cal properties, as described hereinbefore and hereinafter.

In formula I the following significances are preferred inde-
pendently, collectively or in any combination or sub-com-
bination. In each of the following significances Ais C or N
preferably C:

{a) each of R® or R* independently is hydrogen, C,-Cyalkyl,
e.g. methyl, ethyl or isopropyl, hydroxyC,-Cgalkyl, eg.
hydroxyethyl or hydroxybutyl, haloC,-Cyalkyl, e.g. trif-
htoromethyl, unsubstituted or substituted C,-C, jary), e.g.
phenyl or methoxyphenyl, unsubstituted or substituted 5 or
6 membered heterocyclyl comprising 1 or 2 hetero atoms
selected from N, O and §, e.g. morpholino, piperidino,
piperazine or N-methylpiperazino, C,-Caalkoxy, e.g.
methoxy, ethoxy or isopropoxy, hatoC,-Cgalkoxy, e.g, tri-
fluoremethoxy, Cs-Cgaryloxy, €.g. phenoxy, unsubsti-
tuted or substituted heterocyclyloxy. ¢.g. 1-methyl-4-pip-
eridyloxy, unsubstituted or substituted heterocyclylC,-
Caalkoxy, e.g. 2-(1-Imidazolyljethoxy,
3-morpholinopropoxy or 2-morpholincethoxy, unsubsti-
tuted or substituted amino, e.g. methylamino, dimethy-

- lamino or acetylamino, C,-Cgalkylsulfonyl, e.g. methyl-
suifonyl, halogen, e.g. fluoro or chloro, unsubstituted or
substituted carbamoyl, e.g. cyclohexylcarbamoyl, piperi-
dinocarbonyl, piperazinocarbonyl, N-methylpiperazi-
nocarbonyl or morpholinocarbony], unsubstituted or sub-
stimted sulfamoyl, e.g. sulfamoyl, methylsulfamoyl or
dimethylsulfamoyl; preferably hydrogen, piperazino,
N-methylpiperazino or 1-methyl-4-piperidyloxy, in par-
ticular hydrogen;

(b) R' is hydrogen, C,-Cqalky), e.g. methyl, ethyl or isopro-
pyl, hydroxyC,-Cgalkyl, e.g. hydroxyethyl or hydroxybu-
tyl, haloC,-Cgalkyl, e.g. wrifluoromethyl, unsubstituted or
substitated C;-C)qaryl, eg. phenyl or methoxyphenyl,
unsubstituted or substimted 5 or 6 membered heterocyclyl
comprising 1 or 2 hetero ators selected from N, O and S,
e.g. morpholino, piperidinoe, piperazino or N-methylpiper-
azino, C,-Cgalkoxy, e.g. methoxy, ethoxy or isopropoxy,
haloC,-Cgalkexy, e.g. triftuoromethoxy, C,-C,qaryloxy,
e.g. phenoxy, unsubstituted or substituted heterocyclyloxy,
e.g. I-methyl-4-piperidyloxy, unsubstituted or substituted
heteracyclylC,-Cgalkoxy, eg. 2-(}-imidazolylethoxy,
3-morpholinopropoxy or 2-morpholincethoxy, unsubsti-
futed or substituted amino, e.g. methylamino, dimethy-
lamino or acetylamino, C,-Cgalkylsulfonyl, e.g. methyl-
sulfonyl, halogen, e.g. fluoro or chloro, unsubstituted or
substituted carbamoyl, e.g. cyclohexylcarbamoyl, piperi-
dinocarbonyl, piperazinocarbony], N-methylpiperazi-
nocarbonyl or morpholinocarbonyl, unsubstituted or sub-
stimted sulfamoyl, e.g. sulfamoyi, methylsulfamoyi or
dimethylsutfamoy]; preferably hydrogen, piperazino,
N-methylpiperazine, morpholino, 1-methyl-4-piperidiny-
loxy, 3-morpholinopropoxy or 2-morphokincethoxy, in
particular hydrogen;

6
{c) R* is hydrogen, C,-Cqalkyl, eg. methyl or eiliyl,
hydroxyC,-Calkyl, e.g. hydroxyethyl or hydroxybutyl,
haleC,-Cqalkyl, e.g. trifluoromethyl, npsubstituted or sub-
stituted 5 or 6 membered lieterocyclyl comprising 1 or 2

5 hetercatoms selected from N, O and 8, e.g. 2-pyrrolidonyl
or §,8-dioxoisothiazolidinyl, C,-Cgalkoxy, .g. methoxy,
substituted amino, e.g. acetylamino, acetyl-methyl-amino,
benzoylamino, methylsulfonylamine or phenylsulfony-
lamino, C,-Cialkylsulfonyl, eg.  methylsulfonyl,
Cs-Cparylsulfonyl, c.g. phenylsulfonyl, halogen, e.g.
fluoro or chloro, carboxy, substituted or unsubstitted car-
bamoyl, e.g. carbamoyl, methylcarbamoy] or dimethylcar-
bamoy], unsubstituted or substituted sulfamoyl, e.g. subfa-
moyl, methylsulfamoyl, propylsulfamoyl,
isopropylsutfamoyl, isobutylsulfamoyl, cyclopropylm-
ethyl-sulfamoyl, 2,2,2-trifluorcethylsulfamoyl, dimethyl-
sulfamoyl or morphelinosulfonyl; preferably sulfamoyl,
methylsulfamoy] or propylsuifamoyl,

20 (d)each pair of adjacent substituents R and R*, or R and R?,

or R* and R* are —CH,—NH-—0—, —CH,—CH,—

NH-CO—, —CH,—CO—NH—, —CH,—CH,—

CO—NH~, -—CH,—NH—80,—, —CH,—CH,~

NH—S80,—,  —CH,—S0.—NH—,  —CH,—

CH,80,—NH—, —CH,—CH,—80y,—, ~-CH,—

CH,—CH,—80,—, —0—CH,—0—, or —O—-CF,—

O—, and such pairs wherein hydrogen in NH is replaced by

C,-Cyalkyl; preferably the pair of adjacent substituents R”

andR*, orR' and R* being —O—CH,—O-—, and the pair

1  of adjacent substituents R? and R? being ~CH,—NH—
CO— or —CH,—NH-—-S80,—.

(e) R* is hydrogen or C,-Cyalkyl, e.g. methyl; preferably
hydrogen;
([} R’ is hydrogen; C,-Cgalkyl, e.g. methyl or ethyl, halogen,

35 e.g.chloro or bromo, haloC,-C,alkyl, e.g. trifluoromethyl,
cyano or nitro; preferably hydrogen, methyl, ethyl, chloro,
bromo, triflucromethy] or nitro; in particular chloro or
bromo;

(g)R® is hydrogen;

40 (h)eachof R” and R® independently is hydrogen, C,-C,alkyl,
e.g. methyl, ethyl or isopropyl, hydroxyC,-Cgalkyl, e.g.
hydroxyethyl or hydroxybutyl, haleC,-Caalkyl, e.g. trif-
luoromethyl, unsubstituted or substituted C5-C qaryl, e.g.
phenyl or methoxypheny!, unsubstituted or substimted 5 or

45 6 membered heterocycly]l comprising 1 or 2 hetero atoms
selected from N, O and S, e.g. morpholine, piperidino,
piperazine or N-methylpiperazing, C,-Cgalkoxy, e.g.
methoxy, ethoxy or isopropoxy, haloC,-Cgalkoxy, e.g. tri-
fluoromethoxy, C,-C,qaryloxy, e.g. phenoxy, unsubsti-

50  tuted or substituted heterocyclyloxy, .g. 1-methyl-4-pip-
eridyloxy, unsubstituted or substituted hetcrocyelylC, -
Cgalkoxy, eg. 2-(1-imidazolyl)cthoxy,
3-morpholinopropoxy or 2-morpholincethoxy, unsubsti-
tuted or substituted amino, e.g. methylamino, dimethy-

55 lamino or acetylamino, C,-Cyalkylsulfonyl, e.g. methyl-
sulfonyl, halogen, e.g. fluore or chloro, unsubstituted or
substituted carbamoyl, e.g. cyclobexylcarbamoyl, piperi-
dinocarbonyl, piperazinocarbonyl, N-methylpiperazi-
nocarbonyl or morpholinocarbonyl, unsubstituted or sub-

60  stituted sulfamoyl, e.g. sulfamoyl, methylsulfamoyl or
dimethylsulfamoyl; preferably hydrogen, methyl, isopro-
pyl, trifluoromethyl, phenyl, methoxyphenyl, piperidino,
piperazino, N-methylpiperazino, mospholine, methoxy,
ethoxy, isopropoxy, phenoxy, 3-morpholinopropoxy,

65  2-morpholinoethoxy, 2-(1-imidazolylethoxy, dimethy-
lamino, fluoro, morpholinocarbonyl, piperidinocarbonyl,
piperazinocarbonyl or cyclohexylcarbamoyl;

1

]
[
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(i)R?ishydrogen, C,-Cyalkyl, e.g. methyl, ethyl or isopropyl,
hydroxyC, -Cgalkyl, e.g. hydroxyethyl or hydroxybutyl,
haloC,-Cgalkyl, e.g. triftuoromethy), C,-C,jaryl, e.g. phe-
nyl or methoxyphenyl, unsubstituted or substituted 5 or 6
membered heterocyctyl comprising 1 or 2 hetero atoms
selected from N, O and §, e.g. morpholine, piperidino,
piperazino or N-methylpiperazino, C,-Cealkoxy, eg.
methoxy, ethoxy or isopropoxy, haloC,-Cgalkoxy, e.g. tri-
fluoromethoxy, Cs-C,jaryloxy, e.g. phenoxy, unsubsti-
tuted or substituted heterocyclyloxy, e.g. 1-methyl-4-pip-
eridyloxy, unsubstituted or substituted heterocyclylC, -
Cgalkoxy, e.g. 2-{1-imidazolyl)ethoxy,
3-morpholinopropoxy or 2-morpholincethoxy, uasubsti-
tuted or substituted amizo, e.g. methylamino or dimethy-
lamino, C,-Cyaikylsulfony), e.g. methylsulfonyl, halogen,
e.g. fluoro or chloro, unsubstituted or substituted carbam-
oyl, e.g. cyclohexylcarbamoyl, piperidinocarbonyl, piper-
azinocarbonyl, N-methylpiperazinocarbony] or morpholi-
nocarbonyl, unsubstituted or substituted sulfamoy], e.g.
sulfemoy], methylsul famoyl or dimethylsulfamoyl, cyano,
or nitro; preferably hydrogen, methyl, piperidino, piper-
azino, N-methylpiperazino, morphelino, methoxy, ethoxy,
trifluoromethoxy, phenoxy, 1-methyl piperidyloxy, 3-mor-
pholinopropoxy, 2-morpholinoethoxy, 3-(N-methylpiper-
azino)-propoxy, methylamino, fluoro, chloro, sulfamoyl or
nitro;

() R"is C,-Cyalkyl, e.g. methyl, ethyl or butyl, hydroxyC, -
Cyalkyl, e.g. hydroxyethyl or hydroxybutyl, haloC,-
Cqalkyl, e.g. trifluoromethyl, C,-Cgalkoxy, e.g. methoxy
or ethoxy, vnsubstituted or substituted heterocyelylC, -
Cyalkoxy, e.g. 2-(1-imidazolyl)ethoxy, unsubstituted or
substituted amino, e.g. methylamino or dimethylamine,
halogen, e.g. fluoro or chloro; carboxy, carbamoyl, or
unsubstituted or substituted sulfamoyl, e.g. sulfamoyl,
methylsulfamoyl or dimethylsulfamoyl; preferably
methyl, butyl, methoxy, ethoxy, 2-(1-imidazolyl)ethoxy,
methylamine, dimethylamino or fiuoro; and

{¥) each pair of adjacent substituents R and R®, or R® and R®
or R? and R'®, are —NH—CH=CH—, —CH=CH—
NH—, --NH—N=CH—, —CH==N—NH--, ~-CH,—
CH,—CH,—, —CH,—CH,—CH,—CH,—, —CH,—
CH;—0—, ~-CH=CH—O0—, —0—CH,—O—, or
~—~0—CF,—0—; preferably the pair of adjacent substitu-
entsR” and R® or R* and R being —O—CH,—O—orthe
pair of adjacent substituents R and R° being —NH—
CH=CH—, —CH=N—NH—, --CH,—CH,—CH,—,
—CH,—CH,—CH,—CH,— or —-0—CF,—0—.
More preferred are the following meanings, independently,

collectively or in any combination or sub-combination:

{a") each of R® or R? independently is hydrogen, C,-Cqalkyl,
e.g. methyl, ethy! or isopropyl, haloC,-Cyalkyl, €.g. trif-
luoromethyl, unsubstituted or substituted 5 or 6 membered
heterocycly} comprising 1 or 2 hetero atoms selected from
N, O and 3, e.g. morpholino, piperidino, piperazino or
N-methylpiperazino, C,-Cgalkoxy, e.g. methoxy, ethoxy
or isopropoxy, unsubstituted or substituted heteracycly-
loxy, e.g. }-methyl-4-piperidyloxy, unsubstituted or sub-
stituted heterocyclylC,-Cyalkoxy, eg. 2-(1-imidazolyl)
ethoxy, 3-morpholinoprepoxy or 2-morpholinoethoxy,
unsubstituted or substituted amino, e.g. methylamino,
dimethylamino or acetylamino, halogen, e.g. foro or
chloro; preferably hydrogen, piperazino, N-methylpiper-
azino or I-methyl-4-piperidyloxy, in particular hydrogen;

(b) R? is hydrogen, C,-Cgalkyl, e.g. methy), ethyl or isopro-
pyl, haloC,-Cyalkyl, e.g. trifluoromethyl, unsubstituted or
substituted 5 or 6 membered heterocyclyl comprising 1 or
2 hetery atoms selected from N, O and S, e.g. morpholino,

0
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piperidino,  piperazinc or  N-methylpiperazino,
C,-Cgaikoxy, e.g. methoxy, ethoxy or isopropoxy, unsub-
stituted or substituted heterocyclyloxy, e.g. 1-methyl-4-
pipenidyloxy, unsubstituted or substituted heterccyelylC, -
Cgalkoxy, eg. 2-(1-imidazolyl)ethoxy,
3-merpholinopropoxy or 2-morphotinoethoxy, unsubsti-
tuted or substituted amino, e.g. methylamino, dintethy-
lamine or acetylamino, halogen, e.g. fluoro or chloro; pref-
crably  hydrogen, piperazino, N-methyipiperazino,
morpholine, 1-methyl-4-piperidinyloxy, 3-morpholine-
propoxy or 2-rnorpholincethoxy, in particular hydrogen;

{c") R* is hydrogen, C,-Calkyl, e.g. methy! or ethyl, haloC, -
C;alkyl, e.g. trifluoromethyl, unsubstituted or substituted 5
or 6 membered heterocyclyf comprising 1 or 2 hetercatoms
selected from N, O and 8, e.g. 2-pymrolidonyl or $,3-diox-
oisothiazolidiny], C,-Cgatkoxy, e.g. methoxy, substituted
amino, e.g. acelylamino, acetyl-methyl-amino, benzoy-
lamine, methylsulfonylamine or phenylsulfonylamino,
C,-C,alkylsulfonyl, e.8. methylsulfonyl,
Cs-C;parylsullonyl, e.g. phenylsulfonyl, halogen, eg.
fluoro or chloro, carboxy, substituted or unsubstituted car-
bamoyl, e.g. carbamoyl, methylcarbamoyl or dimethylcar-
bamoyl, unsubstituted or substituted sulfamoy], e.g. sulfa-
moyl, methylsulfamoyl, propylsulfamoyl,
isopropylsulfamoyl, isobutylsulfamoyl, cyelopropylm-
ethyl-sulfamoyl, 2,2,2-trifluorcethyisulfamoyl, dimethyl-
sulfamoyl or morpholinosulfonyl; preferably sulfamoyl,
methylsulfamoy] or propylsulfamoyl;

(d"yeach pairof adjacent substiruents R°and R*, or R and R?,
or R? and R® are —CH,—NH—CO—, —CH,—NH-—
§0,—, —CH,CH,—80,—, —0—CH,—0—, or
—O—CF,—0-—, and such pairs wherein hydrogen in NH
is replaced by C,-Cgalkyl; preferably the pair of adjacent
substirents R® and R', or R and R? being —O—CH,—
O—, and the pair of adjacent substitnents R? and R? being
—CH,—NH—CO— or —CH,—NH—S0,—.

{e'y R is hydrogen;

() R® is hydrogen, halogen, e.g. chloro or brome, haloC, -
Cgalkyl, e.g. trifluoromethyl, or nitro; preferably hydro-
gen, chloro, bremo, trifluoromethyl or nitro; in particular
chloro or bromo;

() R%is hydrogen;

(b eachof R and R independently is hydrogen, C,-Cqalkyl,
e.g. methyl, ethyl or isopropyl, haloC,-C,alkyl, e.g. trif-
luoromethyl, ungnbstituted or substituted C,-C, aryl, e.g.
phenyl or methoxyphenyl, unsubstituted or substituted 5 or
6 membered heterocyclyl comprising 1 or 2 hetero atoms
selected from N, O and 8, e.g. morpholino, piperidino,
piperazino or N-methylpiperazino, C,-Cgalkoxy, eg.
methoxy, ethoxy or isopropoxy, unsubstituted or substi-
tuted heterocyclyloxy, eg. 1l-methyl-4-piperidyloxy,
unsubstituted or substituted heterocyclylC,-Cyatkoxy, e.g.
2-{1-imidazolyl)ethoxy, 3-morpholinopropoxy or 2-mor-
pholinocthoxy, unsubstitted or substituted amino, e.g.
methylamino, dimethylamino or acetylamino, halogen,
&.g. fluoro or chloro, unsubstituted or substituted carbam-
oyl, e.g. cyclohexylcarbamoyl, piperidinocarbonyl, piper-
azinocarbonyl, N-methylpiperazinocarbonyl or morpholi-
nocarbonyl, unsubstituted or substituted sulfamoy], e.g.
sulfamoyl, methylsulfamoy] or dimethylsulfamoyl; prefer-
ably hydrogen, methyl, isopropyl, trifluoromethyl, phenyl,
-, m- or p-methoxyphenyl, piperidino, piperazine, N-me-
thylpiperazino, morpholiso, methoxy, ethoxy, isopropoxy,
phenoxy, 3 morpholinopropoxy, 2-morpholincethoxy,
2-(1-imidazolyl)ethoxy, dimethylamino, fluoro, morpholi-
nocarbonyl, piperidinocarbonyl, piperazinocarbonyl or
cyclohexylcarbamoyl;






US 7,964,592 B2

9

(i R® is hydrogen, C,-Cgalkyl, e.g. methyl, ethyl or isopro-
pyl, haloC,-Cgalkyl, e.g. triffluoromethyl, C;-C, jaryl, e.g.
phenyl or methoxyphenyl, unsubstituted or substituted 5 or
6 membered heterocyclyl comprising 1 or 2 hetero atoms
selected from N, O and 8, e.g. morpholino, piperidino,
piperazino or N-methylpiperazino, C,-Cqalkoxy, eg.
methoxy, ethoxy or isopropoxy, haloC,-Cgatkoxy, e.g. tri-
fluoromethoxy, C,-C,qaryloxy, e.g. phenoxy, unsubsti-
tuted or substituted heterocyclyloxy, e.g. 1-methyl-4-pip-
eridyloxy, unsubstituted or substituted heterocyelylC, -
Cjalkoxy, e.g. 2-(1-imidazolyljethoxy,
3-morpholinopropoxy or 2-morpholinoethoxy, unsubsti-
tuted or substituted amino, e.g. methylamino or dimethy-
lamino, halogen, e.g. fluoro or chloro, unsubstituted or
substituted sulfamoyl, e.g. sulfamoy), methylsulfamoyl or
dimethylsulfamoy], or nitro; preferably hydrogen, methyl,
piperidino, piperazino, N-methylpiperazino, morpholino,
methoxy, ethoxy, trifluoromethoxy, phenoxy, 1-methyl-4-
piperidyloxy, 3-morpholinopropoxy, 2-morpholinoet-
hoxy, 3-(N-methylpiperazino}-propoxy, methylaming,
fluoro, chloro, sulfamoy] or nitro;

() R'® is C,-Cyalkyl, e.g. methyl, ethyl or butyl, haloC,-
Csalkyl, e.g. trifluoromethyl, C,-Calkoxy, e.g. methoxy
or ethoxy, unsubstituted or substituted heterocyclylC, -
Cgalkoxy, e.g. 2-(1-imidazolyl)ethoxy, unsubstituted or
substituted amino, e.g. methylamino or dimethylamino,
halegen, e.g. fluoro or chloro; preferably methyl, butyl,
methoxy, ethoxy, 2-(1-imidazolyllethoxy, methylamino,
dimethylamino or fluoro; and

{X") each pair of adjacent substimuents R” and R®, or R® and R®
or R? and R'°, are —NH—CH=CH-~, —CH=CH—
NH—, —NH—N=CH—, —CH=N-—NH, - CH,
CH,—CH,—, —CH,—CH,—CH,CHy—, —O—CH,—
O, or —0—CF,—O—; preferably the pair of adjacent
substituents R and R® or R® and R® being —O—CH,—
O— or the pair of adjacent substituents R” and R*® being

—NH—CH=CH—, -~CH=N—NH—, —CH,—
CH,—CH.—, —CH,—CH,—CH,—CH,— or
—O0—CF,—0—.

Most preferred as componnds of the formula T are those
wherein the substituents have the meaning given in the
Examples.

The present invention also provides a process for the pro-
duction of a compound of formula 1, comprising reacting a
compound of formula IT

R? r® w0
Rt R
e IN
N . )\
R? N N Y
R} 1'1‘

wherein R®, R!, R% R%, R%, R?, and R® are as defined above,
andY is aleaving group, preferably halogen such as bromide,
iodine, or in particular chloride;
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with a compound of formula HI

(Y

RT
\ Rs
A
HN )
Rlﬂ

wherein R7, R%, R? and R*° are a5 defined above;

and, if desired, converling a compound of formula ],
wherein the substituents have the meantng as defined above,
into another compound of formula I as defined;

and recovering the resulting compound of formula T in free
from or as a salt, and, when required, converting the com-
pound of formula I obtained in free form into the desired salt,
or an obtained salt into the free form.

‘The reaction can be carried out in a manner known per se,
the reaction conditions being dependent especially on the
reactivity of the leaving group Y and the reactivity of the
amino group in the aniline of formula II1, usually in the
presence of a suitable solvent or diluent or of a mixture
thereof and, if necessary, in the presence of an acid or a base,
with cooling or, preferably, with heating, for example in a
temperature range from approximately -30° C. to approxi-
mately +1350° C., especially approximately from 0° C. to
+100° C,, preferably from room teraperature (approx. +20°
C.)to +80° C,, in an open or closed reaction vessel and/or in
the atmosphere of an inert gas, for example nitrogen.

It one or more other functional groups, for example car-
boxy, hydroxy or amino, are or need to be profected in a
compound of formula 11 or 11, because they should not take
part in the reaction, these are such groups as are usually used
in the synthesis of peptide compounds, cephalosporins and
penicillins, as well as nucieic acid derivatives and sugars.

The protecting groups may already be present in precursors
and should protect the functional groups concerned against
unwanted secondary reactions, such as substitution reaction
or solvolysis. It is a characteristic of protecting groups that
they lend themselves readily, i.e. without undesired second-
ary reactions, to removal, typically by solvolysis, reduction,
photolysis or also by enzyme activity, for example under
conditions analogous to physiclogical conditions, and that
they are not present in the end-products. The specialist
knows, or can easily establish, which protecting groups are
suitable with the reactions mentioned hereinabove.

Salts of a compound of formula I with a salt-forming group
may be prepared in 2 manner known per se. Acid addition
salts of compounds of formula I may thus be obtained by
treatment with an acid or with a suitable anion exchange
reagent.

Salts can usuaily be converted to compounds in free form,
e.g. by treating with suitable basic agents, for example with
alkali meta] carbonates, alkali metal hydrogencarbonates, or
alkali metal hydroxides, typically potassium carbonate or
sodium hydroxide.

Sterecisomeric mixtures, e.g. mixfures of diastereomers,
can be separated into their corresponding isomers ina manner
known per se by means of suitable separation methods. Dias-
tereomeric mixtures for example may be separated into their
individual diastereomers by means of fractionated crystalli-
zation, chromatography, solvent distribution, and similar pro-
cedures. This separation may take place either at the leve] of
a starting compound or in a compound of formula I itself.
Enantiomers may be separated through the formation of dias-
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tereomeric salts, for example by sait formation with an enan-
liomer-pure chiral acid, or by means of chromatography, for
example by HPLC, using chromatographic substrates with
chiral ligands.

It should be emphasized that reactions analogous to the
conversions mentioned in this chapler may also take place at
the level of appropriate intermediates.

The compounds of formula ], including their salts, are also
obtainable in the form of hydrates, or their crystals can
include for example the solvent used for crystallization
(present as solvates).

The compound of formula IF used as starting materials may
be obtained by reacting a compound of formula IV

m
Rﬁ
RS
# Sy
¥ J\ 3
Y! N ¥
with a compound of formula ¥
0]
RO
R'
r? NHR?
RB

whereinR', R%, R? R* R® and R® are as defined above, and Y*
and Y* are identical or different leaving groups as defined
above for Y. The reaction conditions are those mentioned
above for the reaction of a compound of formula 11 with a
compound of formula IT].

The compounds of formula IV and V are known or may be
produced in accordance with known procedures.

The compounds of formula I and their pharmaceutically
acceplable salts exhibit valuable pharmacological properties
when tested in vitro in cell-free kinase assays and in cellular
assays, and are therefore useful as pharmacenticals. In par-
ticular, the compounds of the invention are inhibitors of Focal
Adhesion Kinase, and are useful as pharmaceutjcals to treat
conditions caused by a malfunction of signal cascades con-
nected with Focal Adhesion Kinase, in particular tumors as
described hereinbelow.

Focal Adhesion Kinase (FAK) is a key enzyme in the
integrin-mediated outside-in signal cascade (D. Schlaepfer et
al,, Prog Biophys Mol Biol 1999, 71, 435-478). Interaction
between cells and extracellular matrix (ECM) proteins is
transduced as intracellular signals important for growth, sur-
vival and migration through cell surface receptors, integrins.
FAK plays an essential role in these integrin-mediated out-
side-in signal cascades. The trigger in the signal iransduction
cascade is the autophosphotylation of Y397. Phosphorylated
Y397 is a SH2 docking site for Src family tyrosine Kinases.
The bound ¢-Src kinase phosphorylates other tyrosine resi-
dues in FAK. Among them, phsophorylated Y925 becomes a
binding site for the SH2 site of Grb2 small adaptor protein.
This direct binding of Grb2 to FAK is one of the key steps for
the activation of down stream targels such as the Ras-ERK2/
MAP kinase cascade.
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The inhibition of endogenous FAK signalling results in
reduced motility and in some cases induces cell death. On the
other hand, enhancing FAK signailing by exogenous expres-
sion increases cell motility and transmitting a cell survival
signai from ECM. In addition FAK is overexpressed in inva-
sive and metastatic epithelial, mesenchymat, thyroid and
prostate cancers. Consequently, an inhibitor of FAK is likely
to be a drug for anti-tumor growth and metastasis. The com-
pounds of the invention are thus indicated, for example, to
prevent and/or treat a vertebrate and more particularly a mam-
mal, affected by a neoplastic disease, in partictular breast
tumor, cancer of the bowel (colon and rectum), stomach can-
cer and cancer of the ovary and prostate, non-small cell lung
cancer, small cell lung cancer, cancer of liver, melanoma,
bladder tumor and cancer of head and neck.

‘The relation between FAK inhibition and immuno-sysiem
is described e.g. in G. A. van Seventer et al., Eur. J. Inumunol.
2001,31, 1417-1427. Therefore, the compounds of the inven-
tion are, for exaniple, useful to prevent and/or treat a verte-
brate and more particularly a mammal, affected by immune
system disorders, diseases or disorders mediated by T lym-
phocytes, B lymphocytes, mast cells and/or eosinophils e.g.
acute or chronic rejection of organ or tissue allo- or
xenografts, atherosclerosis, vascular occlusion due to vascu-
lar injury such as angioplasty, restenosis, hypertension, heart
failure, chronic obstructive pulmonary disease, CNS disease
such as Alzheimer disease or amyotrophic lateral sclerosis,
cancer, infectious disease such as AIDS, septic shock or adult
respiratory distress syndrome, ischemia/reperfusion injury
c.g. myocardial infarction, stroke, gut ischemia, renal failure
or hemorrhage shock, or traumatic shock. The agent of the
invention are also useful in the treatment and/or prevention of
acute or chronic inflammatory diseases or disorders or
autoimmune diseases e.g. thewmatoid arthritis, osteoarthritis,
systemic lupus erythematosus, Hashimoto®s thyroiditis, mul-
tiple sclerosis, myasthenia gravis, diabetes (type 1 and 1T} and
the disorders associated with therewith, respiratory diseases
such as asthma or inflammatory liver injury, inflammatory
glomerular injury, cutaneons manifestations of immunologi-
cally-mediated disorders or illnesses, inflammatory and
hyperproliferative skin diseases (such as psoriasis, atopic
dermatitis, allergic contact dermatitis, imritant contact derma-
titts and further eczematous dermatitises, seborrhoeic derma-
titis), inflammatory eye diseases, e.g. Sjoegren’s syndrome,
keratoconjunectivitis or uveitis, inflammatory bowel disease,
Crohn's disease or elcerative colitis,

Compounds of the invention are active in a FAK assay
system as described in the Examples, and show an inhibition
IC,, inthe range of 1 nM to 100 nM. Particularly active are the
compounds Example No. 3-12 and No. 3-17 described here-
inbelow showing IC., vales in the range of 1 to 5 nM.

Some of the compounds of the invention exhibit also ZAP-
70 (zeta chain-associated protein of 70 kD) protein tyrosine
kinase inhibiting activity. ZAP-70 protein tyrosine kinase
interaction of the agents of the invention may be demon-
strated by their ability to prevent phosphorylation of e.g.
LAT-11 (linker for activation of T cell} by human ZAP-70
protein fyrosine kinase in aqueous solution, as described in
the Exampies. The compounds of the invention are thus also
indicated for the prevention or freatment of disorders or dis-
eases where ZAP-70 inhibition inhibition play a role.

Compounds of the invention are active in a ZAP-70 assay
system as described in the Examples, and show an inhibition
IC; in the range of 1 uM to 10 pM, e.g. the compounds
Example No. 2 and No. 3-2 described hereinbelow.

Compounds of the present invention are also good inhibi-
tors of the IGF-IR (insulin like growth factor receptor 1) and
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are therefore wseful in the treatment of IGF-IR mediated
diseases for example such diseases include proliferative dis-
eases, such as tumours, tike for example breast, renal, pros-
tate, colorectal, thyroid, ovarian, pancreas, neuronal, Iung,
uterine and gastrointestinal tumours as well as osteosarcomas
and melanomas. The efficacy of the compounds of the inven-
tion as inhibitors of IGF-IR tyrosine kinase activity can be
demonstrated using a cellular “Capture ELISA”. In this assay
the activity of the compounds of the invention against Insutin-
like growth factor | (FGF-1) induced autophosphorylation of
the IGF-IR is determined.

The compounds of the present invention also exhibit pow-
erful inhibition of the tyrosine kinase activity of anaplastic
lymphoma kinase {(ALK) and the fusion protein of NPM-
ALK. This protein tyrosine kinase results from a gene fusion
of nucleophosmin (NPM) and the amaplastic lymphoma
kinase (ALK), rendering the protein tyrosine kipase activity
of ALK ligand-independent. NPM-ALX plays a key role in
sipnal transmission in a number of hematopoetic and other
human cells leading to hematological and neoplastic dis-
eases, for example in anaplastic large-cell lymphoma
(ALCL)and non-Hodgkin’s lymphomas (NHL), specifically
in ALKANHL or Alkomas, in inflammatory myofibroblastic
wmors (IMT) and neuroblastomas. (Duyster I et al. 2001
Oncogene 20, 5623-5637). In addition to NPM-ALK, other
gene fusions have been identified in human hematological
and neoplastic diseases; mainly TPM3-ALK (a fusion of
ponmuscle tropomyosin with ALK).

The inhibition of ALK tyrosine kinasc activity can be dem-
onstrated using known methods, for example using the
recornbinant kinase domain of the ALK in analogy to the
VEGF-R kinase assay described in J. Wood et al. Cancer Res.
60, 2178-2189 (2000). In vitro enzyme assays using GST-
ALK protein tyrosine kinase are performed in 96-well plates
as a filter binding assay in 20 mM Tris.HCI, pH=7.5, 3 mM
MgCl,, 10 mM MnCl,, 1 mM DTT, 0.1 pCifassay (=30 pl)
[y-**P]-ATP, 2 pM ATP, 3 pg/ml poly {Glu, Tyr 4:1) Poly-EY
(Sigma P-0275), 1% DMSO, 25 ng ALK enzyme. Assays are
incubated for 10 min at ambient temperature. Reactions are
terminated by adding 50 pl of 125 mM EDTA, and the reac-
tion mixture is transferred onto a MAIP Multiscreen plate
(Millipore, Bedford, Mass., USA), previously wet with
methanol, and rehydrated for 5 min with H,0. Following
washing (0.3% H;PO,), plates are counted in a liquid seintil-
lation counter. 1C;,, values are calculated by linear regression
analysis of the percentage inhibition. Compared with the
control without inhibitor, the compounds of formula I inhibit
the enzyme activity by 50% (IC;,), for example in a concen-
tration of from 0.001 to 0.5 pM, especialiy from 0.01 to 0.1
pM.

The compounds of formula 1 potently inhibit the growth of
human NPM-ALK overexpressing murine BaF3 cells
(DSMZ Deutsche Sammlung von Mikroorganismen und
Zellkulturen GmbH, Braunschweig, Germany). The expres-
sion of NPM-ALX is achieved by transfecting the BaF3 cell
line with an expression vector pClneo™ (Promega Corp.,
Madison Wis., USA) coding for NPM-ALK and subsequent
selection of G418 resistant cells. Non-transfected BaF3 cells
depend on IE-3 for cell snrvival. In contrast NPM-ALK
expressing BaF3 cells (named BaF3-NPM-ALK hereinafter)
can proliferate in the absence of IL-3 because they cbtain
proliferative signal through NPM-ALK kinase. Putative
inhibitors of the NPM-ALK kinase therefore abolish the
growth signal and result in antiproliferative activity. The anti-
proliferative activity of putative inhibitors of the NPM-ALK
kinase can however be overcome by addition of IL-3 which
provides growth signals through an NPM-ALK independent
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mechanism. [For an analogous cell system using FLT3 kinase
see E Weisberg et al. Cancer Cell; 1, 433-443 (2002)]. The
inhibitory activity of the compounds of formula I is deter-
mined, briefly, as follows: BaF3-NPM-ALK cells (15,000/
microtitre plate well) are transferred to 96-well microtitre
plates. The test compounds [dissolved in dimethyl sulfoxide
(DMSO)] are added in a series of concentrations (dilution
series) in such a manner that the final concentration of DMSO
is not greater than 1% (v/v). After the addition, the plates are
incubated for. two days during which the control cultures
without test compound are able to undergo two cell-division
cycles. The growth of the BaF3-NPM-ALK cells is measured
by means of Yopro™ staining [T Idziorek et al. J. Inmunol.
Methods; 185: 249-258 (1995)]: 25 pl of lysis buffer consist-
ing of 20 mM sodivm citrate, pH 4.0, 26.8 mM sodium
chloride, 0.4% NP40, 20 mM EDTA and 20 mM is added to
each well. Cell lysis is completed within 60 min at room
temperature and total amount of Yopro bound to DNA is
determined by measurement using the Cytofluor I 96-well
reader (PerSeptive Biosystems) with the following setiings:
Excitation (nm}) 485/20 and Emission (nm) 530/25.

ICsp values are determined by a computer-aided system
using the formula:

ICsu{(ABS, s ABS s MABS ngror= A8, 1) 2100,
{ABS=absorption)

The IC;,, value in those experiments is given as that con-
centration of the test compound in question that results in 2
cell count that is 50% lower than that obtained using the
control without inhibitor. The compounds of formula 1 exhibit
inhibitory activity with an 1C,, in the range from approxi-
mately 0.0 to 1 pM.

The antiproliferative action of the compounds of formula 1
can also be determined in the human KARPAS-299 lym-
phoma cell line (DSMZ Deutsche Sammlung von Mikroor-
ganismen und Zellkulturen GmbH, Braunschweig, Germany)
fdescribed in W G Dirks et al. Iat. J. Cancer 100, 49-56
(2002)] using the same methodology described above for the
BaF3-NPM-ALK cell lize. The compounds of formula 1
exhibit inhibitory activity with an IC,, in the range from
approximately 0.01 1o 1 pM.

The action of the compounds of formujz ] on autophospho-
rylation of the ALK can be determined in the human KAR-
PAS-299 lymphoma cell line by means of an immunoblot as
described in W G Dirks etal. Int. J. Cancer 100, 49-56 (2002).
In that test the compounds of formula 1 exhibit an IC,, of
approximately from 0.001 to 1 uMl.

Among the compounds of formula |, 2-[5-chloro-2-(2-
methoxy-4-morpholin-4-yl-phenylamino)-pyrimidin-4-
ylamino]-N-methyl-benzamide is an especially potent ALK
inhibitor, in that fthis compound inhibits the growth of the
BaF3-NPM-ALK cells with an 1C,;, of 97 nM. Further spe-
cifically preferred compounds that inhibit the tyrosine kinase
activity of anaplastic lymphoma kinase (ALK) are the com-
pounds described hereinafter in the examples 7A and 7B, as
well as 7-2, 7-15, 7-36, 7-39, 7-44 and 7-52, respectively, all
of which are having an IC, within the range from <0.5 to 200
nM.
For the above uses in the treatment of neoplastic diseases
and immune system disorders the required dosage will of
course vary depending on the mode of administration, the
particular condition to be treated and the effect desired. In
general, satisfactory results are indicafed to be obtained sys-
temically at daily dosages of from about 0.1 to about 100
mg/kg body weight, An indicated daily dosage in the larger
mammeal, e.g. humans, is in the range from about 0.5 mg to
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about 2000 mg, conveniently administered, for example, in
divided doses up to four times 2 day or in retard form.

The compounds of the invention may be admrinistered by
anty conventional route, in particular parenterally, for example
in the form of injectable solutions or suspensions, enterally,
preferably orally, for example in the form: of tablets or cap-
sules, topically, €.g, in the form of lotions, gels, ointments or
creams, of in a nasal or a suppository form. Pharmaceutical
compositions comprising a compound of the invention in
assaciation with at least one pharmacentical acceptable car-
rier or diluent may be manufactured in conventional manner
by mixing with a pharmaceutically acceptable carrier or dilu-
ent. Unit dosage forms for oral administration contain, for
example, from about 0.1 mg to about 500 mg of active sub-
stance. Topical administration is e.g. to the skin. A further
form of topical administration is to the eye.

The pharmaceutical compositions of the present invention
are prepared in a manner known per se, for example by means
of conventional mixing, granulating, coating, dissolving or
lyophilizing processes.

Preference is given to the use of solutions of the active
ingredient, and also suspensions or dispersions, especially
isotonic aqueocus solutions, dispersions or suspensions
which, for example in the case of lyophilized compositions
comprising the active ingredient alone or together with a
carrier, for example mannitol, can be made up before use. The
pharmaceutical compositions may be sterilized and/or may
comprise excipients, for example preservatives, stabilizers,
wetting agents and/or emulsifiers, solubilizers, salts for regu-
lating osmotic pressure and/or buffers and are prepared in a
mantier known per se, for example by means of conventional
dissolving and Iyophilizing processes. The said solutions or
suspensions may comprise viscosity-increasing agents, typi-
cally sodinm carboxymethylcellulose, carboxymethylicellu-
lose, dextran, polyvinylpyrrolidone, or gelatins, or also solu-
bilizers, e.g. Tween B0® (polyoxyethylene(20)sorbitan
mono-oleate).

Suspensions in off comprise as the oil component the veg-
etable, synthetic, or semisynthetic oils customary for injec-
tion purposes. In respect of such, special mention may be
made of liquid fatty acid esters that contain as the acid com-
penent a Jong-chained fatty acid having from 8 to 22, espe-
cially from 12 to 22, carbon atoms, for example Jauric acid,
tridecylic acid, myristic acid, pentadecylic acid, palmitic
acid, margaric acid, stearic acid, arachidic acid, behenic acid
or corresponding unsaturated acids, for example oleic acid,
elaidic acid, erucic acid, brassidic acid or linoleic acid, if
desired with the addition of antioxidants, for example vitamin
E, B-carotene or 3,5-di-tert-butyl-4-hydroxytoluene. The
alcohol component of these fatty acid esters has a maximum
of 6 carbon atoms and is a monovalent or polyvalent, for
cxample a mono-, di- or trivalent, alcohol, for example
methanol, ethanol, propanol, butanol or pentanol or the iso-
mers thereof, but especially glycol and glycerol. As fatty acid
esters, therefore, the following are mentioned: ethyl oleate,
isopropyl myristate, isopropy] palmitate, “Labrafil M 2375”
(polyoxyethylene glycerol), “Labrafil M 1944 CS” (unsatur-
ated polyglycolized glycerides prepared by alcobolysis of
apricot kerel oil and consisting of glycerides and polyethyl-
ene giycol ester), “Labrasol” (saturated polyglycolized glye-
erides prepared by alcoholysis of TCM and consisting of
glycerides and polyethylene glycol ester; all available from
Gattefosse, France), and/or “Miglyol 8127 (triglyceride of
saturated fatty acids of chain leagth C, to C, , from Hiils AG,
Germany), but especially vegetable oils such as coltonseed
oil, almond oil, ofive oil, castor vil, sesame oil, soybean oif
and more especially groundnut oil.
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The manufacture of injectable preparations is usuatly car-
ried out under sterile conditions, as is the filling, for example,
into ampoules or vials, and the sealing of the containers.

Pharmaceutical compositions for oral administration can
be obtained, for example, by combining the active ingredient
with one or more solid carricrs, if desired granulating a result-
ing mixture, and processing the mixture or granules, if
desired or necessary, by the inclusion of additional excipients,
to form tablets or tablet cores.

Suitable carriers are especially fillers, such as sugars, for
example lactose, saccharose, mannitol or sorbitol, cellulose
preparations, and/or calcium phosphates, for exampie trical-
cium phosphate or calcium hydrogen phosphate, and also
binders, such as starches, for example com, wheat, rice or
potate starch, methylcellnlose, hydroxypropy] methylcellu-
lose, sodivm carboxymethyleellulose, andfor polyvinylpyr-
rolidone, and/or, if desired, disintegrators, such as the above-
mentioned starches, also carboxymethyl starch, crosslinked
polyvinylpyrrolidone, alginic acid or a salt thereof, such as
sodium alginate. Additional excipients are especially flow
conditioners and lubricants, for example silicic acid, talc,
stearic acid or salts thereof, such as magnesium or calcivm
stearate, and/or polyethylene glycol, or derivatives thereof.

Tablet cores can be provided with svitable, optionally
enteric, coatings through the use of, inter alia, concentrated
sugar solutions which may comprise gum amabic, tale, poly-
vinylpyrrolidone, polyethylene giycol and/or titanivm diex-
ide, or coating solutions in suitable organic solvents or sol-
vent mixtures, or, for the preparation of enteric coatings,
solutions of snitable cellulose preparations, such as acetyl-
cellulose phthalate or hydroxypropylmethylcellulose phtha-
late. Dyes or pigments may be added to the tablets or tablet
coatings, for example for identification purposes or to indi-
cate different doses of active ingredient.

Pharmacentical compositions for oral administraticn also
include hard capsules consisting of gelatin, and also soft,
sealed capsules consisting of gelatin and a plasticizer, such as
glycerol or sorbitol. The hard capsules may contain the active
ingredient in the form of granules, for example in admixture
with fillers, such as corn starch, binders, and/or glidants, such
as talc or magnesium stearate, and optionally stabilizers. In
soft capsules, the active ingredient is preferably dissolved or
suspended in suitable liquid excipients, such as fanty oils,
paraffin oif or liquid polyethylene glycols or fatty acid esters
of ethylene or propylene glycol, to which stabilizers and
detergents, for example of the polyoxyethylene sorbitan fatty
acid ester type, may also be added.

Pharmaceutical compositions suitable for rectzl adminis-
tration are, for example, suppositories that consist of a com-
bination of the active ingredient and a suppository base. Suit-
able suppository bases are, for example, natural or synthetic
triglycerides, paraffin hydrocarbons, polyethylene glyeols or
higher alkanols.

For parenteral administration, aqueous solutions of an
active ingredient in water-soluble form, for example of a
water-soluble salt, or aqueous injection suspensions that con-
tain viscosity-increasing substances, for example sodium car-
boxymethylceflulose, sorbitol and/or dextran, and, if desired,
stabilizers, are especially svitable. The active ingredient,
optionally together with excipients, can also be in the form of
a lyophilizate and can be made into a solution before
parenteral administration by the addition of suitable soivents.

Solutions such as are used, for example, for parenteral
administration can also be employed as infusion sclutions.

Preferred preservalives are, for example, antioxidants,
such as ascorbic acid, or microbicides, such as sorbic acid or
benzoic acid.
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The compounds of the invention may be administered as
the sole active ingredient or 1ogether with other drugs useful
against neoplastic diseases or useful in immunomodulating
regimens. For example, the agents of the invention may be
used in accordance with the invention in combination with
pharmacentical compositions effective in various discases as
described above, ¢.g, with cyclophosphamide, 5-fluorouracil,
fludarabine, gemcitabine, cisplatinum, carboplatin, vineris-
tine, vinblastine, etopeside, irinotecan, paclitaxel, docetaxel,
rituxan, doxorubicine, gefitinib, or imatinib; or also with
cyclosporing, rapantycins, ascomycins or their immunosup-
pressive analogs, e.g. cyclosporin A, cyclosporin G, FK-506,
sirolimus or everolimus, corticosteroids, e.g. prednisone,
cyclophosphamide, azathioprene, methotrexate, gold salts,
sulfasalazine, antimalarials, brequinar, leflunomide, mizorib-
ine, mycophenolic acid, mycephenclate, mofetil, 15-deox-
yspergualine, immuno-suppressive monoclonal antfbodies,
e.g. monocional antibodies to leukocyte receptors, e.p. MHC,
CD2, CD3, CD4, CD7, CD23, CD28, CD40, CD45, CD58,
CD80, CD86, CD152, CD137, CD154, ICOS, LFA-1,
VL.A-4 or their ligands, or other immunomedulatory com-
pounds, e.g. CTLA4Ig.

In accordance with the foregoing, the present invention
also provides:

(1) A compound of the invention for use a3 a pharmaceutical;

{2) acompound of the invention for use as a FAK, inhibitor, an
ALK inhibitor and/or ZAP-70 inhibitor, for example for
use in any of the particular indications hereinbefore set
forth;

(3) a pharmaceutical composition, e.g. for use in a2ny of the
indications herein before set forth, comprising a compound
of the invention as active ingredient together wilh one or
more pharmacentically acceptable diluents or carmiers;

(4) a method for the treatment of any particular indication set
forth hereinbefore in  subject in need thereof which com-
prises administering an effective amount of a compound of
the invention or a phammaceutical composition comprising
same;

(5) the use of a compound of the invention for the manufac-
ture of a medicament for the treatment or prevention of a
disease or condition in which FAX, ALK and/or ZAP-70
activation plays a role or is implicated;

(6) the method as defined above under (4) comprising co-
administration, .g, concomitantly or in sequence, of a
therapeutically effective amount of a compound of the
invention and one or more further drug substances, said
further drug substance being useful in any of the particular
indications set forth hereinbefore;

(7) a combination comprising a therapeutically effective
amount of a compound of the invention and one or more
further drug substances, said further drug substance being
useful in any of the particular indications set forth herein-
before;

(8) use of a compound of the invention for the manufacture of
a medicament for the treatment or prevention of a disease
which responds to inhibition of the anaplastic lymphoma
kinase;

(9) the use according to (8), wherein the disease to be treated
is selected from anaplastic large-cell lymphoma, non-
Hodgkin’s lymphomas, inflammatory myofibroblastic
tumors and neuroblastomas;

{10} the use according to (8) or (9), wherein the compound is
2-[S-chloro-2-(2-methoxy-4-morpholin-4-yl-pheny-
lamino)-pyrimidin-4-ylaming]-N-methyl-benzamide or a
pharmaceutically acceptable salt thereof; or any of the the
compounds described hereinafler in the examples or a
phammacentically acceptable salt of any one of these;
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(11)a method for the treatment of a disease which responds to
inhibition of the anaplastic lymphoma kinase, especially a
disease selected from anaplastic large-cell lymphoma,
non-Hodgkin's lymphomas, inflammatory myofibroblas-
tic tumors and neuroblastomas, comprising administering
an effective amount of a compound of the invention, espe-
cially 2-[5-chloru-2-(2-methoxy-4-morpholin-4-yl-phe-
nylamino}-pyrimidin-4-ylamino}-N-methyl-benzamide,
or a pharmacentically acceptable salt thereof,
Additionally preferred a compound according to the

present invention that is useful as herein before described is a

compound specifically mentioned in the examples.

Additional specifically preferred compounds according to
the present invention that are useful either as FAK inhibitor,
as ALK iphibitor or for inhibition of both and which may be
prepared essentially according to the methods described here-
inbefore are the following;
2-[5-chloro-2-(2-methoxy-4-morpholin-4-yl-phenylamino)-

pyrimidin-4-ylamino]-N-methyl-benzanide,

N?-(4-[1,4'Bipiperidinyl-1"-yl-2-methoxy-phenyl)-3-
chioro-N*-[2-(propane-1-sulfonyl)-phenyl])-pyrimidine-2,
4-diamine,

2-{5-Chloro-2-{2-methoxy-4-(4-methy!-piperazin- 1-y1)-
phenylamino]-pyrimidin-4-ylamino }-N-isopropyl-benze-
nesulfonamide,

2-[5-Bromo-2-(2-methoxy-5-morpholin-4-yl-pheny-
lamino}-pyrimidin-4-ylamino]-N-methyl-benzene-
sulfonamide

2-{2-{5-(1-Acetyl-piperidin-4-yloxy)-2-methoxy-pheny-
lamino]-5-bromo-pyrimidin-4-ylamino }-N-methyl-ben-
zenesultonamide,

N-{5-Bromo-2-(2,5-dimethoxy-phenylamino)pyrimidin-4-
yH-N-{4-morpholin-4-yl-phenyi}-methanesulfonamide,

5-Bromo-N-4-(4-fluoro-phenyl}-N*2* -(2-methoxy-4-mor-
pholin-4-yl-phenyl}pyrimidine-2,4-diamine,

2-[3-Chloro-2-(2-methoxy-4-piperazin-1-yl-phenylamino)-
pyrimidin-4-ylamino)-N-methyl-benzenesulfonamide,

2-]5-Bromo-2-(5-fluoro-2-methoxy-phenylamino)-pyrimi-
din-4-ylamine]-N-methyl-benzenesulfonamide,

2-[5-Chloro-2-(5-flucro-2-methoxy-phenylaming)-pyrimi-
din-4-ylamino]-N-isobutyl-benzenesuifonamide, and

2-{5-Chloro-2-f2-methoxy-5-{4-methyl-piperazin-1-ylm-
ethyl}-phenylamino]-pyrimidin-4-ytamino}-N-methyl-
benzenesulfonamide.

The invention also provides a compound of formula 2-{5-
Chloro-2-[4-(3-methylamino-pyrolidin-1-y1)-pheny-
lamino]-pyrimidin-4-ylamino }-N-isopropyl-benzene-
sulfonamide

The following Examples serve to illustrate the invention
without limiting the invention in its scope.

EXAMPLES

Abbreviations

AcOH=acetic acid, ALK=anaplastic lymphoma kinase,
ATP=adenosine S-triphosphate, brine=saturated sodium
chloride  solution, BSA=bovine serum  albumin,
DIAD=diisopropyl azodicarboxylate, DIPCDI=N,N'-diiso-
propylcarbodiimid, DMAP=4-dimethylaminopyridine,
DMF=N,N-dimethyl formamide, DTT=1 4-dithio-D,L-threi-
tol, EDTA=ethylene diamine tetraacetic acid, Et=ethyl,
EtOAc=ethy] acetate, EtOH=¢thanol, En-PT66=LANCE™
europium-W1024-labelled anti-phosphotyrosine antibody
(Perkin  Elmer), FAK=Focal Adhesion Kinase,
FRET=fluorescence resonance energy transfer, HEPES=N-
2-hydroxyethyl-piperazine-N'-2-ethanesul fonic acid,
HOA=]1-hydroxy-7-azabenzotriazole, Me=methyl,
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RT-PCR=reverse transcription polymerase chain reaction,
SA-(SL)APC=Streptavidin conjugated to SuperLight™ allo-
phycocyanin (Perkin Elmer), subst=substituted, TBTU=0-
(benzotriazol-1-y1)-N,N,N' N'-tetramethylommonium ~ iet-
rafluorcborate, THF =tetrahydrofuran.

Example 1

2-12-2,3-Dimethoxy-phenylamine)-5-nitro-pyrimi-
din-4-ylamino]-N-methy!l-benzenesuifonamide

To a solution of 2-(2-chloro-5-nitro-pyrimidin-4-
ylamino)-N-methyl-benzenesulfonamide (100 mg, 0.29
mmol) in EtOH (3 mL), 2.5-dimethoxyaniline (49 mg, 0.32
mmol) is added at room temperature. The mixture is heated at
78° C. for 5 h. The solvent is evaporated, and the mixture is
purified by reverse phase HPLC to give the title product in.

Rf=0.47 (n-hexane:ethyl acetate=1:1). 'H-NMR (400
MHz, CDCl,), 8 (ppm): 2.36 (d, 3H), 3.57 (s, 3H), 3.73 (s,
3H), 6.72 (d, 1H), 6.99 {d, 1H), 7.17 (s, 1H), 7.35 (t, 1H),
7.4-1.6 (m, 1H),7.63 (d, 1H), 7.81 (d, 1H), 8.0-8.2 (m, 1H),
9.13 (s, 18), 9.41 (brs, 1H), 11.0 (s, 1H).

Preparation of 2-(2-chlore-5-nitro-pyrimidin-4-
ylamino)-N-methyl-benzenesulfonamide

2,4-Dichloro-5-nitro-pyrimidine (1.94 g, 10 mmol) and
2-amino-N-methyl-benzenesulfonamide (1.86 g, 10 mmol)
are dissolved in CHCl; (30 mL). The reaction mixture is
heated at 61° C. for 2 h. The solvent is evaporated and the
residue is washed with ether to give the title product.
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RE=0.5 (n-hexane:ethyl acetate=1:1). ' H-NMR (400 MHz,
CDCl,), 8 (ppm): 2.67 (d, 3H), 4.6-4.7 (m, 2H), 7.41 (dd, 1H),
7.7 {dd, 1H), 3.04 (d, 1H), 8.15 (d, 1H), 9.21 (s, 1H), 11.2 (5,
1H).

Example 2
2-[3-Bromo-2-(2,4-dimethoxy-phenylamino)-pyrimi-
din-4-ylamine]-N-methyl-benzenesulfonamide

Br
I\N
1y \I/LCI
O 4
/ﬁ\s//
d
Br. | \N
\l)\\ﬂ{
O 1 B
-~ Lt}\s// (l)
d
i
To a solution of 2-(5-bromo-2-chloro-pyrimidin-4-

ylaming)-N-methyl-benzenesulfonamide (300 mg, 0.79
mmol}, 2,4-dimethoxyaniline {181.5 mg, 1.18 mmol) in etha-
ool (3 mL), 1 N hydrochloric acid (0.03 mL) is added and
stitred under reflux condition for 5 hours. The reaction mix-
ture is cooled to room temperature, poured into water and
extracted twice with ethyl acetate. The organic layer is suc-
cessively washed with water and brine, dried over magnesium
sulfate, and evaporated in vacuo. The residue is purified with
silica gel column chromatography (n-hexane:ethyl
acetate=3:1 to 1:1) to afford the title compound.

"H-NMR (CDCL,), 8 (ppm}): 8.95(s, 1H),8.44 (d, 1H),8.20
(s, 1H),7.98 (dd, 1H), 7.58 (ddd, 1H),7.22-7.32 {m, 1 H}, 6.51
(d, 1H), 6.40(d, 1H),4.56-4.48 (m, 1H), 3.86 (5, 3H), 3.81 (s,
3H), 2.64 (d, 3H). Rf (n-hexane:ethy] acetate=1:1): 0.31.

Preparation of 2-(5-bromo-2-chloro-pyrimidin-4-
ylamino)-N-methyl-benzenesnlfonamide

A solution of 5-bromo-2,4-dichloropyrimidine (684 mg,
3.0 mmol) and 2-amino-N-methyl-benzenesulfonamide (559
mg, 3.0 mmol} in N,N-dimethylformamide (10 mL) contain-
ing potassium carbonate (830 mg, 6.0 mmol) is stirred at
room temperature for 23 hours. Saturated aqueous ammo-
nium chloride is added and the mixture is poured into water
and extracted twice with ethyl acetate. The organic layer is
washed with brine, dried over sodium svlfate, and evaporated
in vacuo, The residue is purified with silica gef column chro-
matography (n-hexane-ethyl acetate gradient) to afford the
title compound as a slightly yellow solid.

'H-NMR (CDCl,), 8 (ppm): 2.67 (d, 3H), 4.79 (g, 1H),
7.26 (s, 1H), 7.29 (ddd, 1H}, 7.66 (ddd, I1H), 7.95 (dd, 1H),
8.37 (s, 1H), 8.48 (d, 1H), 9.52 (s, 1H). Rf (n-hexane:ethy!
acetate=10:3): 0.33.
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pared from 2-(5-bromo-2-chloro-pyrimidin-4-ylamino)-N-
methyl-benzenesutfonamide and the comresponding aniline
following the procedure of Example 2:

21
Example 3

The following 2-[3-bromo-2-(subst. phenylamine)-pyri-
midin-4-ylamino-N-methyl-benzenesulionamides are pre-

Br.

)
/J\
| o HN N NH
N |
//S Re
0
Rf (sohvent)
ExpiNo. Rx or MS TH-NMR. (400 MH2), & (ppm)
31 048 CDCly: 2.64(d, 3H), 4.48-4.40(m, 1H), 6.73(d, 1H),
(n-hexane: 6.87{bs, 1H), 6.99(dd, 1K), 6.82(8, 1H), 7.54(ddd, 110),
Q AcOEt= 1:1) 7.79d, 1K), 7.97(dd, 1H}, 8.28(s, 1H), 8.32(dd, 1H),
>< F 9.0%s, 16)
F
o]
12 0.58 CDCly: 2.25(5, ), 2.33(s, 3H), 2.63(d, 3H), 4.53
(n-hexane: 4.43(m, EH), 6,61{bs, 1H), 6.99(dd, 11, 7.04(s, 1H),
Me ACOEL= £:1) 7.18(ddd, LK), 7.43(ddd, 1H}, 7.56(d, LH), 7.92(dd,
LH), 8.19(s, LH), 8.41(dd, 1H), 5.08(s, 1H)
Me
33 0.36 CDCly: 2.23(s, 3H), 2.62(d, 3H), 3.69(s, 3H), 4.53-
{n-hexane: a.44(m, 1H), 6.62(cd, 18), 6.69(bs, 1K), 7.10(d, 1H},
Me AcOEt = 1:1} 7.19(dd, 1K), 7.48¢d, 1H), 7.51(dd, 1H), 7.93(dd, 1H),
8.22(s, 1H), 844(dd, TH), 9.09(s1, 1H)
MeO
3-4 041 CDCly: 2.32(s, 3H), 2.63(d, 3H), 4.45-4.44(m, 1 H),
{n-hexane: 6.85(d, 1H), 6.91(d, 1H), 7.00(bs, L H), 7.28-7.24{m,
E AcOEt = 1:1) 1H), 7.57(dd, 1H), 7.99¢cd, 1H), 8.25(s, IH), 8.39(d,
1H), 9.00(ss, 1H)
Me
3-5 0.39 CDCly: 2.33(s, 3H), 2.63(d, 3H), 3.87(s, 3K), 4.46-
{n-hexane: 4.44(m, EH), 6.66(d, LH), 6.71(s, 1K), 7.48{s, 1H)},
OMe AGOEt = 1:1) 7.63-7.59(m, 1H), 7.97(dd, 1H), 8.05(d, 1H), 8.23 (s,
1H), 8.44(d, 1H), 8.92(bs, 1H)
Me
36 0.27 €DCly: 2.63(d, 3H}, 3.90(s, 3}, 4.45-4.40(m, 1H),
{n-hexane: 6.50-6.86(m, 2H}, 7.00-6.96(m, 1H), 7.23-7.17 (m,
OMe ACOEL = 3:1) 3H), 7.45(dd, THD, 7.50-7.60(m, 2H), 7.97(dd, 1H),
8.22(d, 1H), 8.26 (S, LI}, 8.43(d, 1H), 8.94(bs, 1H)
3.7 034 CDCly: 2.30(s, 3H), 2.63(d, 3H), 4.44-4.43(m, 1H),
(n-hexane: 6.68 (bs, LH), 7.00-6.68(m, |H), 7.33-7.1 %(m, 2K),
Me AcOFt = 3:13 7.45-7.43(m, 1H), 7.76(d, 1H), 7.93(dd, 1H), 8.22 (s,

O

1H), B.40(d, 11), 9.01¢bs, 1H)
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23 24
-continued
Br.
A
| o HN rlJH
HN__#
\//s/ Re
0
Rf (solvent)
ExpiMo. Rx orMS 'H-NMR {400 MHz), § {ppm)
33 0.12 CDCly: 2.62(d, 3H), 2.81(s, 3H), 4.07-3.98(m, 1H),
i (n-hexase: 4.52-4.45(m, 1H), 6.37(bs, LH), 6.77-6.73 (m, 2E0),
~ AcOEt= %:1) 7.13(dd, LH), 7.24-7.20(m, 1H), 7.30-7.27(m, 11},
7.35(dd, LH), 7.88(dd, LH), 8.18 (S, 1E), B.41(d, 1H),
9,19(bs, tH)
39 0.28 CDCly: 2.62(d, 3H), 1.94(s, 3H), 4.49-4.43(m, 1H),
(o-hexane: 6.99-6.90 (m, 3H), 7.18-7.23m, 1H), 7.31-7.24(m,
OMe AcOEt=31) 3H), 7.63(bs, LH), 7.93-7.86(m, 15), 8.28-8.23{m,
1H), 8.28 (s, 1H), 8.45(bs, 1H), 8.89(bs, 1 H}
3-10 0.23 CDCly: 0.91(1, 3H), 137 (dd, 2H), 1.64-1.55(m, 28),
{n-hexane: 2.64-2.60(m, 2H}, 4.45-4.40(m. 1H), 6.69(bs, LH},
AcOEt = 31} 7.23-T.10(m, 1H), 746-7.38(m, 1), 7.73(d 1H),
7.92(d, 1H), 8.21(s, 1K), 8.38-8.46(m, | H),
9.09(bs, 1H)
3-i1 0.12 CDCly: 2.63(d, 3H), 4.15-4.10(m, 1H}, 6.58(bs, 1H),
(n-hexane: T7.31-2.10(m, 4H), 7.53-7.4%(n, 1H), 7.7t(d 1H), 795
AcOEt=3:1) {d, LH), 8.30-8.23(m, 1K), 8.26(s, 1H), 8.45(d, 1H),
\ 2.03(bs, 1H)
N
H .
312 04 CDCly: 2.09 (dd, 2H), 2.63 (d, 3H), 2,850, 2H), 2.95 (1,
{n-hexane: 21D, 4.46-4.43 (m, 2H), 6.73 (bs, 1), 6.99 (d, 13,
AcOEt = 3:1} 7.09 (4, 1H), 7.25-7.20(m, 1H), 7.52 {dd, 1H), .74
(d LH), 7.92 (dd, LH), 8.22 (s, 1H), .42 (d, 1H), 9.02
(bs, 1H)
313 0.33 CDCly: 2.63 {d, 3H), 4.634.64 (m, 1H), 7.11d, 2H),
(ACOED 7.18(cd, 1H), 7.42-7.34(m, 1H), 1.58-2.55(m, 1H},
i 7.96(¢, 1H, 8.07(s, 1H), 8.19-8.10(m, 1H), 8.24(s,
\\r 1H), 9.15(s, LH), 11.6-11.4(m, 1H)
/ k)
3414 0.28 CDCly: 2.63(d, 3H), 3.88(s, IH), 3.89(s, 3H), 4.47-
{o-hexane: 4.41(m, 1H), 6.60(d, 1H), 6.92(dd, 1H), 7.64(cd,
OMe AcOFt=3:1) tH), 7.66-7.61(m, 1), 7.89(d, 1H), 7.98(dd, TH),
8.26(5, 1H), 8.43(d, 1H), 8.95(s, EH)
OMe
030 CDCly: 2.63(d, 310, 3.66(s, 310, 3.85(s, 32D, 4.45-
(n-hexane: 4.44(m, 1H), 6.48(dd, iH), 6.79(d, 1H), 7.64(dd, 1H),
ACOEtw k1) 7.97(dd, 2H), 8.26(s, LH), 3.44(d, 1 H), 8.96(, 1K)

3-15
OMe
e

=
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25 26
-continued
Br.
]
A
P o rlm
N/
}s/ R+
0
Rf (solvent)
ExplNo. Rx or MS TH-NMR. (400 MHz), & (ppm)}

3-16 0.22 CDCly: 2175, 3H), 2.22(s, 3H), 2.64(s, 3H), 2.63(d,
(n-hexane: IBE), 4.46-4.44(m, 1H), 6.57(bs, H), 7.00(s, 1H),
Me AcOEt = 3:1) T.17(dd, tH), 7.44-7.40(m, 1H), 7.44(s, 1H), 7.83(dd,
1H), 8.19(s, 1H), 8.43(d, 1H), 9.06(s, 1H}
M Me
317 0,46 CDCly: 2.22(s, 3H), 2.63(d, 3H), 3.68(s, 3I0), 3.39(s,
(AcOED 3H}, 4.52-4.47(m, 1H), 6.51(s, 15}, 6.74(s, 1),
Me 7.12(s, H), 7.16-7.12(m, 1H), 7.40(dd, 1H), 7.91(dd,
1H), 8.19(s, 1H), 8.42(d, 1H), 9.12(s, 1H)
MeQ

OMe
318 0.33 CDCly: 116, 6H), 2.25(s, 31, 2.62(d, 3H), 2.77¢,
(n-hexane; 1H), 4.49-4.48(m, 1H), 7.00(s, 1H), 7.15(d, 1H), 7.41-
Me AcOBt = 3:1) 7.37(m, 1H), 7.48(d, 2H), 7.54(dd, LH), T.92(dd, 1H),
8.21(s, 1H), .32(d, 1H), 9.02(s, 1H)
319 0.23 CDCly: 2.63(d, 3H), 3.13-3.10(m, 4H), 3.87(s, 3H),
(-hexane: 3.89-3.86(m, 4H}, 4.91-4.93m, 1H), 6.41(dd, 11,
OMe ACOEt = 1:1) 6.52(d, 1H), 7.24-7.22(m, 1H), 7.32(s, 1H), 7.57(dd, LH),
7.96(dd, 1ET), B.01¢d, 1H), 8.14(s, 1H), 8.44(d, 1E),
£.58(s, LH)
Nj
O
320 0.36 CDCly: 2.22{5, 3H), 2.64(d, 3H), 3.00-3.2.97(m, 4H),
(n-hexane: 3.76-3.74(m, 4H), 4.54-4,50(m, 1H), 6.64(d, 1H),
Me AcORt= 1:1) 6.66(dd, 1), 7.114d, 1H), 7.13(dd, tH), 7.37(d, 1H),
7.46(dd, 1H), 7.93(dd, 18), 8.22(s, 1H), 8.42(d, 1),
9.09(s, 1H}
&
o
322 027 CDCly: 2.33(s, 3H), 2.65(d, 3H), 3.60-3.45(m, 8H),
{AcOED) 4.53-449(m, LH), 6.74(s, tH), 7.11(d, 1H), 7.22-
Me 7.18¢m, 1H), 7.58-7.54(m 11, 7.94(dd, 13), 8.00(d,

1K), $.22(s, 1K), 8.37¢d, 11D, 9.13(s, 1H)

o]

N/
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~continued

N

LA

o HNT N7 TNH

Ny l
//S Ry
0
RI (solvent)

ExplNo. Rx orMS 'H-NMR (400 MHz), b {ppm)
3-23 0.38 CLCly: 1.24-1.08(nz, 2H), 1.46-1.32(mn, 2H), 1.76-

(AcOED) 1.62(m, 2H), 1.98-1.90(m, 2H), 2.33(s, 3H), 2.64(d,

Me 3H), 3.95-3.90(cn, 11}, 4.49-4.47(m, LH), 5.85-

5.80(m, 1H), 6.66(s, 1), .15(dd, LFD), 7.48-7.31(m,
2H), 7.01(dd, 1H), 8.12(s, LH), 8.23(s, LH), 8.41(d,
0 1H), 9.18(s, tH)

: NH
324 0.1t CDCly: 2.35(s, 3H), 2.71(s, 38, 3.07-2.73(m, 2H),
{(AcOEt) 3.86-3.31(m, 6H), 6.85(s, LH), 7.10(d, 1H), 7.24-
Me 7.19(m, 1H), 7.32-7.48(m, 1H), 7.66-7.59(m, 2H),
7.93d, 1H), 8.06(s, 1H), 8.27-8.2E(m, 1H), 8.23(s,
1H), 9.11(s, 1H)
0.
Nj
N
E

325 05 €PCly: 2.52(d, 3H), 2.62(5, 3H), 4.36-4.32(m, 11),
(n-hexane: 6.74(s, 1H), 6.87(d, 21), 7.00-6.91(m, 2H), 7.00-
Me AcOEL= 1:1) 6.97(m, 2H}, 7.38(dd, 2H), 7.36(dd, 1H), 7.98(5, 1H),
8.23(s, 1H), 8.28(d, 1H), 9.04(s, 1H)
MeO

326 0.45 CDCly: 1.62-1.34(m, 6H), 2.13(s, 3H), 2.56(d, 3H),
(nhexane: 3.01-2.8%m, 410), 4.34-4.38¢m, 1H), 6.59(s, 1H),
Me AcOEr = 111) 6.60-6,55¢m, LH), 7.02(d, 1H), 7.10-7.07¢m, 111),
7.37tdd, 1H), 7.84(dd, LI, 8.15(s, 1), 3.34(d, 1H),
9.01(s, LH}
N

327 0.45 CDC]_-,: 2.32(s, 3H), 2.58(d, 3H), 3.75(s, 3H), 4.37-
(n-hexzne: 4.44(m, 11), 6.77-6.73(m, 111}, 6.89-6.82(m 11,
Me AcOEt= 1:1) 6.97-6.91(m, 2H), 6.96(d, 14), 7.20(dd, 1H), 7.25-
1.24(m, 1H), 7.33-7.29(m, LH)
OMe
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29 30
~continued
Br.
l /‘k
I o HN NH
HN, f |
>s Rx
o
Rf (solvent)
ExplNo. Rx or MS 1H-NMR (400 MHz), & (ppm)
328 0.35 CDCly: 2.34(s, 3H), 2.64(d, 3H), 3.81(s, 3H), 4.57-
(n-hexane: 4.50(m, 1H}, 6.76(bs, 1H}, 6.91-6.84(m, 41H), 7.04(d,
Me AcOEt = 131} 1H}, 7.83(dd, 1H), 8.06(d, 1H), 8.19(dd, 1), 8.23(s,
1H}, 9.00(s, 1H)
OMe
329 0.45 CDCly: 1500, 3H), 262 (d, 3, 4.17(dd, 2H), 4.51-
(n-henane: 4.44(m, 11}, 6.95-6.85(m, 2H), 6.94(d, 1K), 7.16 (dd,
OF AcOFt = 1:1) 1H), 7.31-7.23(m, 5H), 7.67(s, 1H), 7.11(dd, 1H),
7.23(d, 271), 7.63(s, 1H), 7.88(dd, 1H), 5.28-8.23(m,
1H), 8.28(s, 1H), 8.43(s, 1H), 8.89(s, 1K)
330 043 CDCly: 1.49¢t, 3H), 2.63(d, 3H), 3.85(s, 3H), 4.16(dd,
. (n-hexane: 2H), 4.55-4.48(m, 1H), 6.81(dd, 1H), 6.95-691(m,
OFr ACOEL = 121) 3H), 7.11¢dd, TH), 7.23(d, 2H), 7.65(s, 1H), 7.90-
7.88(m, 1H}, 8.28-8.26(m, 1H), 8.27(s, 1H), 8.39(s,
1H}, 8.90¢s, 1H) )
OMe
331 0.20 'H-NMR: (CDCly) 1.83-1,72 (4H, m), 2.63 (3H, d),
{n-hexsne: 2.66-2.62(2H, m}, 2.80(2H, 1), 4.41-4.44{1H, m),
AcOBtw 1:1) 6.64 (1H, brs), 6.92 (LH, d), 7.09 (LH, dd), 7.18 (1H,
dd), 745 (1H, ddy, 7.59 (1H, dd), 7.92 (1H, d), 8.20
(1H,5), 8.42 (1H, d), 9.08 (1H, brs).
3-32 03 DMSC-dg: 2.43(s, 3H), 2.80-2.82{m, 4H), 3.61-3.64
- (n-hexane: (m, 4H), 3.75(s,3H), 6.62(dd, 1H), 6.93(d, 1H), 7.46(d,
Y AcOEt = 1:1) IH), 7.54(dd, 1H), 7.77ad, 2H), 8.14(bs, 1H), 8.32(s,
1H), 8,38-8.30(m, FH), 9.14(bs, LH)
Y
()
0.61 DMSC-dg; 1.59-1.68(m, 2H), 1.88-1,98(m, 2H), 2.13-
(MeOH: 2.25(m,2H), 2.19(s, 3H), 2.43(s, 3H), 2.60-2.70(m,
CH2CI2 = 2H), 3.75(s, 3H), 4.32-4.40(m, 1H), 6.51 (dd, 1H),
1:1) 6.64(d, 1H), 7.20(dd, 1H), 7.35(d, LH), 7.75(dd, [HD,

3-33
(b/"\

7.70-1.78(s, LH), 8.22(s, 1H), B.26(s, 1H), 838
8.41{m, 111, 9.22(s, L)
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31 32
-continued
B
s I \ N
/J\
[ o N7 N Twm
Ny |
//S Ry
0
Rf (solvent)
ExplNo. Rx or MS "H-NMR (400 MHz), & (ppn)
334 0.7 CDCly: 2.11(s, 3H}, 2.68{d, 3H), 2.76-2.83(m, 2H),
Ve {AOER) 2.80-2.9%m, 2H), 3.47-3.55(m, 2H), 3.58-3.66(m,
O 2H), 3.86(s, 31), 4.70-4,78(m, 1H), 6.53(dd, 1H),

6.81(d, 1H), 7.23(dd, 1H), 7.54-7.62(m, 2H), 7.97(dd,
141), 8.02-8.03(m, 1H), §.29(s, LH), 8.40(d, LH),

(\N 8.99(bs, 1H)

N
Ac/
3-35 022 DMS0-dg: 2.40-2.48(m, 7H), 2.63(t, 2H), 3.50-3.58(m,
{AcOEt 4H), 3.77(s, 3H}, 3.91{(t, 2H), 6.60(dd, 1 H), 6.93(d,
0\ only) 1H), 7.28(dd, 1H), 7.56(d, 1H), 7.60(dd, 1H), 7.75-
7.80(m, 1H), 7.80(dd, {H), 8.10(s, LH}, 8.33(s, 1H),
8.40(d, 1H), 9.21(s, 1K)
0\
(N
(o
3-36 04 DMSO-d,: 2.43(s, 3H), 7.03-7.08(m, 1H), 7.21-
(n-hexane: 7.23(m, 1K), 7.25-7.36(m, 1H), 7.47-7.57(m, 2H),
F AcOEr= 1:1) 1.74-7.77(m, 2H}, 8.28(s, 1H), 8.35(d, 1H), 5.09(s,
1H), 9.24(s, 1E)
F
3-37 0.4 CDCly: 2.64(d, 31), 4.53-4,54{m, 1H), 6.88-6.93(m,
{n-hexane: 1H), 7.14-7.28(in, 3H}, 7.54-7.58(m, 1H), 2.95-
a AcOFEt=1:1) 7.98(m, 1H), 8.16-8.21{m, 1H), 8.24(s, LH}, 8.33-
8.36(m, 1H), 9.05(s, 1H)
F

338 0.42 CDCly: 2.64(d, 3H), 4.46-4.47(m, 11D, 6.63-6.68(m,
{n-lrexane: 1H), 130-7.32(m, 28, 7.55(s, 1H), 7.64-7,68(n, 11D,
Cl AcOEr» 1:1) 7.977.99(m, LH), .20-8.39{m, 3H), 9.03(s, 1H)

L]
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33 34
-confinued
Br
]
/J\
I PR
HN.
\f/ Rx
o}
Rf {solvent)
ExplNo. Rx orM$ H-NMR (400 MHz), § (ppm}
339 362, 564 CDC3: 2.37(s, 3H), 2.58-2.64(m, TH), 3.15-
M+ 1]+ 3.18(m, 4H), 3.87(s, 3H), 4.60-4.65(m, LH),
0\ 6.43(dd, 1H), G.44-6.34(m, 1H), 7.22(d, 1H), 7.30(s,

1H), 7.57(dd, 1H), 7.94-7.99(m, 2H), 8.18(s, 1H),
8.45(d, 1H), 8.95(s, iH}

340 572,574 DMSO-d5: 1.79-1.88(m, 2i), 1.98-2.02(m, 2H), 243(s,
M+ 1)+ 3H), 3.02-3.08(m, 3H), 3.28-3.39(m, 2H), 3.76(s, 3H),
Ny 6.47(dd, 1H), 6.63(d, 1H), 7.22(dd, 1H), 7.35(d, 1H),
7.45-7.30(m, 1H), 7.74-7.77(m, 2H), 8.18(s, TH),
8.22(s, 1H), B.41-8.44(m, 1H), 9.21 (bs, 1H)

M+1 3.52(m, 48), 3.76{s, 3H), 6.45(dd, 1H), 6.62(d, TH),
O 7.23(ddd, 1H), 7.38(d, 1H), 7.46-7.50(m, 1), 2.73-
7.73(m, 25), 8.19(s, 1H), 8.22(s, 1H}, 8.42-8.45(m,

1H),9.22(5, 1H)

%‘Nj
N
341 : 565, 567 DMSO-d6: 2.44(d, 3H), 2.69-2.71(m, 411}, 3.49-

Nj
8
342 595, 507 DMSO-d6: 2.44(s, 3H), 3.315, 6H), 3.48-3.53(m, 8H),
M+ 3.72(s, 3H), 6.24(dd, LH), 6.37(d, 11), 7.18-7.21(m,
O 2H), 7.40-7.55(m, 11}, 7.72-7.76(m, 2H), 8.17-

8.19(m, 2H), 8.40-8.50¢m, 1H), 5.234, 1H)
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-continued

Br:

p HN TH
N
\//s Ry
Q
Rf (solvent)
ExpiNo. Rx orMS 'H-NMR (400 MHz), 3 (ppim)
343 500, 592 DMSO-d6: 1.64-1.71(m, 2H), 1.75-1.82(m, 2H), 2.21-
[M+1}+ 2.28(m, tH}, 243(d, 3H), 2.62-2.67(m, 2H), 3.68-
0\ 3.74(m, 2H), 3.76(s, 3H), 6.43(dd, 1H), 6.63(d, 1H),
6.75-6.81(m, 1 H), 7.20(ddd, 1H), 7.25-7.30{m, 1H),
7.35(d, 1), 7.45-7.52Cm, 15y, 7.70-7.77(m, 2H},
8.18(s, 1H}, 8.21(s, 1H), 8.40-8.47(m, 1H), 9.22(s,
1H)
?
H’, v 0

344 597, 559
o M+13
~
[Nj
5

VA

o 0

3-45 600, 602
M+1}+

e

DMSO-dé: 2.44(s, 3H), 3.12-3.17(m, 4H), 3.68-
3.85(m, 45}, 3.79(s, 3H), 6.55(dd, LID), 6.71(d, 1H),
7.19-7.25(m, 1H), 7.43(d, 1), 7.46-7.53(m, LH},
7.73-7.78{m, 2H), 8.19-8.22(m, 1H), 8.22(s, LH),
8.38-8.45(m, LH), 5.20{bs, 1H)

DMSO-d6: 1.85-1.95(m, 2H), 2.19(, 2H), 2.25-
2.35(m, 4H), 2.43(s, 3H), 3.52-3.64(m, 41, 4.19(t,
H), 6.65(4, 1H), 7.05(dd, 1H), 7.20(d, 1H), 7.23(ddd,
1H), 7.27(d, 1H), 7.40-7.46(m, 1H), 7.42(d, 1H), 7.70-
7.75(m, LH), 7.76(dd, 11), 8.32(s, 1H), 8.45(d, 1H),
9.22(s, 1H), 9.23(s, 11I}
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37 38
-continved
Br
()
A
I 0 N NH
N )
// 3 Rx
G
Rf (solvent)
ExplNo. Rx or MS 'H-NMR (400 MHz), b (ppm)
346 590, 592 DMSO-db: 2.05(s, 3H), 2.44(s, 3H), 3.08-3.17{m, 4H),
M+i1k 3.55-3.63{m, 4H), 3.77(s, 3H), 6.48(cdd, LH), 6.67{d.
o 1H), 7.23(dd, 18), 741(d, 1H), 7.45-7.52(m, 1H),
7.76(dd, LH), 7.72-7.78(m, LH), 8,19(s, {H), 8.22(s,
1H), 8.40-8.47(m, 1H), 9.22(bs, 1H}
[Nj
N
AO
347 548, 550 DMSO-d6: 2.43(s, 3H), 2.82-2.87(m, 4H), 2.59.
M+ 1]+ 3.15(m, 41}, 3.76(s, 3H), 6.43(dd, 1H), 6.61(d, 1H),
Ny 7.22(dd, 1H), 7.36(d, 1H), 7.43-7.51(m, 1H), 7.75(dd,
LH), 8.17(s, 1H), 8.21(s, L H), 8.38-8.45(m, 1H}, 9.12.
9.28(m, LH)
Nj
N
H
348 MS CDCI3: 2.65(d, 3H), 3.96{s, 3H), 4.40-4.¢8(m, 1H),
P 530, 532 6.85-6.88(m, 2H), 7.22(d, tH}, 7.23-7.31(m, 1H),
0 7.56-7.65(m, 3H), 7.79(5, tH}, 3.00(dd, 1H}, 8.29(s,
1H), 8.39(dd, 11), 2.00(s, 1H).
N
\_/
349 »f CDCly: 2.18-2.50(m, 4H), 2.28(s, 3H), 2.65(d, 3H),
e (AcOEL: 3.10-3.75(m, 4H), 3.93(s, 3H), 4.50-4.61(m, 1H),
MeOH = 0:1) 6.89(c, 1H), 7.06(d¢, 1H), 7.59-7.67{m, 2H), 7.93-
0.20 7.57(m, 11), 8.26(s, 1H), 8.37-8.43(m, 2H), 9.02(s,

o]

1H).
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~continued

Br.

N |
//3 Rx
o]
Rf (solvent)
ExplNo, Rx or M3 H-NMR (400 MHz), § {ppm)
3-50 Rf CDCly: 2.63(d, 3ED), 3.90(s, 311}, 4.00(s, 3H), 4.39-
o 04 4.47(m, 1H), 6.23(d, LH), 7.00(s, 1H), T.22:7.25(m,
A 0 (Hexane/ 1H), 7.57(dd, 1H), 7.96(dd, 1H), 8.22(s, 1H), 8.25
l AcOEt = 1/1) (d, 1H), 8.37(d, 1 H), 8.96(s. 1H}
. N
i
351 M§ €DCI3: 1.17(, 3H), 1.71-1.79n, 1H), 2.28(s, 3H),
535,537 2.62(d, 3H), 3.41(q, 2H), 3.46(t, ZH), 3.79(q, 2K),
4.41-4.48(m, 1H), 6.43(z, 1H), 6.10-6.13(m, 2H),
T.15(dd, 130}, 7.33{d, 1H), 7.35-7.42(m, 1H), 7.50
(dd, 1H), 8.16(s, 1H), 8.45(d, 18), 9.07(s, 1 H},
Nj
HO
3-52 R CDCI3: 2.66(d, 3H), 3.91(s, 3H), 441-4.47(m, 1H),
Ve 6.80(d, 14, 6.92(¢d, 1H), 7.26-7.35(m, 1), 7.54(s,
0 18H), 7.76(dd, 1H), 8.00(dd, 1H), 8.27-8.32(m, 2H),
§.38(dd, 1H), 8.97(s, 1H).
Cl
3-53 MS CDCly: 2.26(s, 3H), 2.62(d, 3H), 2.68(s, 6H), 4.72
491, 493 {q, 1H), 6.78(s, 1H), 6.89(d, 1H}, 7.12(d, 11), 7.15
(d, 1H), 7.40-7.47(m, 2H), 7.9 (dd, 1 H), 8.40(s, LH),
8.41(dd, LH), 5.11(s, 1H).
N
™~
3-54 MS CDCly: 2.04(s, 3H), 2.65(d, 3H), 4.42-4.48(m, 1H),
525,527 6,795, 1H), 6.96-7.00(m, 2H), 7.28-7.34(m, 4H),
7.87-7.91(m, 1H}, 8.18(s, LH), 8.23-8.26(m, 210),
8.33(d, 2H), 9.07(s, 1H).
==
4
RS (Hexane: CDCly: 1.34(1, 3H), 1.44(, 34), 2.63(d, 31, 3.81(o,
AcOEL = 3:1) 2H), 4.06(g, 2H), 4.46(q, TH), 6.43(dd, LHD), 6.76(d,
0.19 1H}, 7.63-7.69(m, 2H), 7.94(d, 1H), 7.98(dd, 1H),

3-55
J%JO/\

8.42(d, 1H), 8.93(s, 1H}.
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B
i | \ .
| -/J\
o MM N ?l[-i
N,/
\//s/ Rx
Y
Rf (soivent)
ExpINo. Rx orM$ VH-NMR. (d00 MHz), § (ppm)
3-56 MS CDCly: 2.63(d, 3H), 3.85(s, 3H), 3.93(s, 3Hj, 4,52
PV 570,572 (g, 1H), 6.78-6,83(m, 2H), 6.93(d, 2H), 6390-7.62
0 (m, LH), 7.21-2.13(m, tH), 7.20-7.27(m, 1H), 7.61
(s, 1H), 7.87-7.92(m, 1H), 8.26(s, 11}, 8.20-8.30(m,
1H), 8.38-8.41(m, 1H), 8.92(s, 1H).
/0
3-57 RE CDCly: L44{t, 3HD), 2.65(d, 3H), 2.79-2.89(m, 4H),
Py (Hexane: 3.65-3.74(m, 4H), 4.0%q, 2H), 4.52(q, 4H), 6.4%
0 AcOEt = 211} (dd, TH), 6.80¢d, 1H3, 7.26-7.25(m, |H), 7.35-7.67
0,16 {m, 2H), 7.92-7.98(m, 2H}, 8.29(s, 1H}, 8.43(d, 1H),
8.95(s, 1H).
(\ N
o\)
3-58 Rf CDCly: 146¢r, 3ED, 2,63(d, 3ED, 3.08-3.13¢m, 41D,
o Ny 0.17 3.83-3.90(m, 4H), 4.09(q, 2H), 4.46{q, 1H), 6.39
{Hexane/AcOEt= 111} {dd, LH), 6.51(d, 1H}, 7.21-7.28(m, 1H), 7.37(s, 1H),
7.38(dd, LH), 7.97(dd, 1H), 8.03(d, 1H), 8.21(s,
1H}, 8.46(d, 1H), 8.94(s, 1H).
[Nj
o
3-59 o Ve MS CBCly: 2.63(d, 3}, 3.44(s, 3H), 3.65(s, 3H), 3.69-
538, 540 3.73(m, 2H), 4.10-4.15(m, 2H), 4,40(q, LH), 6.45
o N (dd, 1E1), 6.85 Cd, 1H), 7.19-7.95(m, 110}, 7.61(dd,
TH), 7.88(s, 1H), 7.93-7.97(m, 2H}, 8.27(s, tH),
8.46(d, 11), 8.93(s, 1H}.
0
~
3-6¢ Rf (AcOEz} CDCly: 2.63(d, IH), 3.67(s, 3H), 4.18(¢, 211), 4.38-
/\/OH 0.54 4,49(m, 3H), 6.46(dd, tH), 6.81(d, 1H), 7.60-7.69
O {m, 2H), 7.92-7.99(m, 2H), 8.27(s, 1H), 8.49(d, 1K),
9.00(s, 1H).
0
7
3-61 Rf {Hexane: (Hexane: CDC,: 1.44(t, 3H), 2.63(d, 3H), 3.64{g, 3E), 4.07(q,
PNy AcOBt=2:13 2H), 4.47{q, 1H), 6.45(dd, 1H), 6.78(d, 1H), 7.21-
Y 0.45 7.28(m, 1H), 7.40-7.43(m, 2H), 7.93-7.99(m, 21,

8.26(s, 1H), 8.44(d, 1H), 3.96(s5, 1H).
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B
- l \N
| /J\
o HN N NH
N |
//s Rx
0
RF(sohvent)
ExplNo, Rx or MS 'H-NMR (400 MHz), & (ppm)
3-62 RF CDCly: 136(d, 6H), 2.63(d, 3H), 3.63(s, 3H), 4.91-
{Hexane:AcOE1= 3:1)  4.52(m, 2H), 6.45(dd, 1H), 6.81(d, 1H), 7.21-7.26
0 031 {m, 1H), 7.55-7.68(mm, 2H), 7.91-7.98(m, 2H), 3.26
(s, LH), 8.45(d, 1H), 3.96(s, 11,
o)
-~
3-63 Rf{Hexane: CIICl: 107(, 3HD, 1.84¢n, 2H), 6.63(d, 3H), 3.64
SN AcOEt= 3:1) (s 355395( 2H), 4.40-4.49(m, 1H), 6.46(dd, 1H)
cOLt=3 5, 3H), 3.96(t, 2H), 4.40-4.49(m, 1H}, 6. , LH),
Y 0.40 6.79(d, 1H), 7.20-7.27(m, 1K), 7.58-7.66(m, 2H),
7.94-1.9m, 2H), 8.26(s, 1H), 8.43(d, 1H), 8.97(s,
TH).
0
/
3-64 Rf CDCly: 2.62(d, 3H), 6.68(s, 6H), 3.84(s, 3H), 4.41-
v (Hexane:AcOEt=  4.48(m, TH), 6.36¢dd, 1H), 6.80(d, 1H), 7.17-7.24
0 3:1) (m, LH), 7.31-7.62(m, 2H), 7.83(s, 1H), 7.95(dd,
0.19 1H}, 8.27(s, LH), 8.3%9-8.45(m, :H), 3.91(s, 1H).
N
-~
3-65 RF CDCly: 2.66(d, 3H), 3.97(s, 3H), 4.47-4.55(m, 1H),
(Hexane: 6.96-7.10(m, 3H), 7.21-7.24{m, 1H), 7.65(s, 1EE),
0— AcOEt = 1:1) 7.93(dd, tH), 8.25¢d, 1H), B.3L(s, 1H), 8.47(d, 2H),
0.12 8.55(s, LH), 8.96(s, 1H).
s
N/
3-66 MS CDCl: 2.65(¢, 3H), 3.96(s, 3H), 4.61-4.71(m, 1H),
541, 543 6.89-7.05{m, 3H), 7.16(dd, EH), 7.15-7.23(m, 1H),
0— 7.60d, L), 7.63(s, 1H), 7.89(d, 110, .21(d, 1H),
8.28(d, 1H), 8.51(br. 5, 2H), 8.57(s, 1 H), 8.93(s, 1H).
==
\_/
N
3-67 MS CDCly: 2.63(d, 3H), 3.96(s, 3H), 4.51(q, LH), 6.90-
541, 543 7.06(m, 3H), 7.11-7.86(m, H}, 7.38(d, 1H), 7.50-

7.61(m, 2H}, 7.62-7.67(m, LH), 7.89(dd, LH}, 8.29
(5, 1H), 8.34(d, 1H), 8.53(d, 1 H), 8.75(brs, LH),
8.94(s, LH).
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46

Br

Rf (solvert)
ExplNo. Rx or MS

'H-NMR (400 MHz),  (ppm)

3-68 LC-MS
550

369 034
{CH2CI2:
O MeOH =9:1}

N

3.70 Ms:
607, 609

CDCly: 1.45-1.59(m, 2H), 1.70-1,78(m, 1H), 1.82-
1.90(m. 1H), 2.38-2.50(m, 1H), 2.43(s, 3H), 2.62-
2.7%(m, 2, 3.56-3.70(m, 2H), 3.76(s, 3H), 6.46
(dd, 1), 6.63(d, 1), 6.82-6.88(br, 1H), 7.22(dd,
1H), 7.31-7.40(m, 2H), 7.43-7.51(m, 1H}, 7.50-7.80
(m, 2H), 8.14-8.30) Cor, 1 H), 8.21(s, 1), 8.39.8.48
{m, tH}, 9.16-.26(br, 1)

CDCly: 1.58-1.82(br, 7H), 1.88-2.03{br, IH), 2.44-
2.45(m, SH), 3.42-3.52(m, 3H), 3.75(s, 3H), 6.66{dd,
1H), 6.92¢d, 1H), 7.28(dd, 1H), 7.44(br, 1H), 7.5
{dd, 1H), 7.79-7.81(m, 2H), 8.18(s, tH), 8.32(s, 1H),
8.35-8.3%(m, 1H), 9.17(s, 1H)

DMSC-d6: 1.84-1.92(m, 2H), 2,34-2.41(m, 4H), 2.41-
2.45(m, 3H), 244(t, 2H), 3.58(t, 4H), 3.75(s, 3H),
4.024t, 2H), 6.48(dd, 1H), 6.63(d, 111), 7.21(dd, 1),
7.41(d, 1H), 7.46(dd, 1H), 7.72-7.78¢em, 1H), 7.76(dd,
16}, 3.22(s, 1H), 8.25(s, 1H), 8.40(d, tH), 9.22(s, 15}
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-continued

Ny

l LA

HN N NH

3 0
N/ |
/f/ § Rx
Qg
RF (solvent)
ExpiNo. Rx or MS 'H-NMR {400 MHz), 3 {ppim)
3.71 Ms: DMSC-dé: 1.84-1.92(m, 2H), 2.14(5, 3H), 2.35-24
591, 593 (m, 4H), 2.43(t, 2H), 2.44(d, 3H}, 3.58(1, 4H), 4.01(1,
2H), 6.77(dd, 1H), 6.82(d, 1H), 7.17(dd, 11), 7.20(3,
1H), 7.3-7.39(m, 18, 7.71-7.7%m, 2H), 8.2(s, 1E),
8.33-8.44(m, 1H}, 8,71(s, 1H), %.27(s, 1H)
0\
(N
)
3.2 Ms: DMS0-d6: 1.82-1.9(m, 2H), 2.13-2.17{m, 3H),
o 620, 622 2.25-2.47(m, 13K}, 3.75(s, 3H), 4.01{t, 2H}, 6.47(dd,
S 1H), 6.63(d, tH), 7.19-7.24(m, 1H), 7.414d, 1H),
7.43-7.5{m, 1H), 7.70-7.79(m, 2H), 8.22(s, LH),
B.23(brs, 1H), 8.37-8.44(m, tH), 9.22{s, 1H)
0\
N
[N

373 Ms: DMSO-dé: 1.78(t, 2H), 2.32-2.36(m, 4119, 2.35-2.38
607, 609 (m, 3H), 3.54-3.59(m, 4H), 3.74(t, 3H), 3.78(5, 3H),
O 6.38-6.42(m, LI, 6.85(d, 1H), 6.86-6.95(m, LH),
7.33-7.43(m, 2H), 7.63-7.68(m, 1K), 7.85-8.15(m,
3H), 8.64-8.8(m, 1H).
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Br.
8
/k
f o HN N NH
B llh-
Vi
0
Rf (solvent)
ExplNo. Rx or MS 'H-NMR (400 MHz), b {ppm)

3-74 Ms: DMBO-d6: 1,47-1.67(m, 2H), 1.84-2.01(m, 2H), 2.03
605, 607 (s, 3H), 2.41-2.46(m, 3H), 3.23-3.38(m, 2H), 3.65-
O 3.73(m, 1H), 3.81(s. 30, 3.8-3.88(m, 1H), 4.58-4.65
(m, 1H), 6.55{dd, 11), 6.68(d, 1H), 7.2-7.26(m, 1H),
7.43(d, 1H), 7.42-7.51(m, 1H), 7.7-7.8(m, 2H), 8.23
(5, 1H), 8.26(brs, L), $.37-8.44(m, 1H), 023(bss,
1H)
4]
©
/KO

3-75 Ms: DMSC-dé: 1.38-1.6(tn, 2H), 1.74-1 9(m, 2H), 2.0(s,
605, 607 3H), 2.42-2.4%(m, 3H), 3.12-3.3{m, 2H), 3.55-3.65
U\ (m, 1H}, 3.7-3.8(m, 1H), 3.78{s, 3H), 4.27-4.34(m,
1H), 6.65(dd, 11), 6.94(d, 1H), 7.24-7.3(m, 11),
7.53-7.63(m, 2H), 7.74-7.83(m, 2H), 8.09(brs, 1H),
o 8.35(s, LH), 8.38(d, 1H), 9.15(bs, 1H)
@
/KO
376 Ms: DMS8Q-d6: 1.51-1.61{m, 2H), 1.79-1.87(m, ZH),
377,579 203-2.11{m, 2H}, 2.14(5, 3H), 2.42-2.47(m, 3},
0\ 2.32-2.6(rm, 2H), 3.7Xs, 3H), 4.02-4.09(m, 1H), 6.6
(dd, 1H), 6.92(d, 1H), 7.24-7.3(m, 1H), 7.52-7.6(m,
2H), 7.74-7.82{m, 2H)}, 8.08(brs, 1H), 8.34(s, 1H),
0 8.4{d, IH), %.2(brs, 1H)

N
377 RE:04 DMSO-d6: 2.41-2.45(m, 3H), 6.89-6.96(m, 1H),
{n-hexane: 6.69(bs, 1M}, 7.24.7.33(m, 2H), 7.51-7.57(m, 1H),
F AcOEt=7:3) 7.63-7.7(m, 1H), 7.73-7.78(m, 1H), 7.79(dd, 1H),
8.37(s, 1H), 8.41(d, 1), .21 (brs, 1H), 9.24(brs, 1H)
F
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Br.

HN I
\/}s/ Re
0
RS (solvent)
ExplNo. Rx or MS 'H-NMR. (400 MHz), 3 (ppm)
3-78 Ms: DMSO-d6: 1.33-1.43{m, 2H), 1.79-1.86(m, 2H},
563, 565 2.43-246(m, 3H), 2.46-2.53(m, 2H), 2.87-2.94(m,
0\ 2H), 3.77(s, 3H), 4.07-4.14(m, 1H), 6.59(dd, 1H),

6.51(¢, 1H), 7.23-7.28(m, 1&), 7.53-7.59(m, 2H),
7.79(dd, 1H), 8.03(brs, 1H), 8.32(s, 1H), 8.38(d,
1H), 8.7-9.5(bs, 1H)

3-80 Ms: DMSO-d6: 2.4-2.46(m, 35), 3.79(s, 3H), 6.72({ddd,
. 482, 484 1H), 6.99(dd, 1H), 7.21-7.26(m, 1H), 747-7.53(m,
O 1K), 7.59-7.64(m, EH), 7.76(dd, 1H), 8.25(s, 1H),

8.26.8.37(m, 2H}, 8.8-9.6(m, 1H)

0
(5
H
379 Ms: DMSC-d6: 1.41-1.51 (m, 2H), 1.88-1.95(m, 2H),
563, 565 2.42-2.45(m, 3H), 2.54-2.63(m, 2H), 2.62-3.0(m,
Ol 2H), 3.75(s, 3H), 4.35-4.43(m, 1H), 6.50(dd, 1H),
6.63¢d, 1K), 7.18-7.23(m, LH), 7.40(d, 1), 7.42-
7.48(m, 11), 7.75(dd, 1H), 8.21¢s, 11D, 8.22-8.25
(e, LH), $.37-8.42(m, 1K), 8.9-9,5(brs, 1H)
(05
N
H
F

381 Ms: DMSO-d6: 2.41-2.49(m, 3H), 3.82(s, 31), 6.80(ddd,
482, 484 1H), 7.01(dd, THD), 7.3-7.35(m, tH), 7.56-7.63(m,
N 1H), 7.7-7.8(m, LH), 7.82(dd, 1H), 7.85(dd, 1H),
8.16(s, 1H), 8.35(dd, 1H}, 9.18(brs, LF)
F

382 Ms: DMSO-d6: 1.73-1.82(m, 1H}, 2.23-2.34(m, 4H),
563, 565 2.34-2.42(m, 3H), 2.42-2.46(m, 3H), 2.39(dd, 1H),
Ny 2.62-2,68(m, 1H), 2.80(dd, 1H), 3.75(s, 111}, 4.85-
4.91(m, TH), 6.42(dd, H), 6.57(d, 1H), 7.19-7.24(m,
IH}, 7.41(d, 1H)}, 7.43-7.51(m, 1H}, 7.68-7.7%(m,
2H), 8.22(s, 11}, 8.23(s, 1H), 8.37-8.43(m, 1H), 9.21
(brs, LH).
0
Q\
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Br I X N
A
| o HNT N Twn
LN 4 |
ﬂS Rx
0
Rf (solvent)
ExplNo. Rx orMS 'H-NMR (400 MHz), b {ppm)
3-33 MS 2.36(s, 3H}, 2.63(d, 3H), 3.93(s, 3H), 4.46-4.51 (e,
v 544, 546 1H), 6.75-6.80(m, 2H}, 6.97-7.04(m, 2h), 7.25-7.30
0 {m, 131}, 7.56-7.66(m, 2IT), 7.98(dd, 11}, 8.29(s,
1H}, 8.36-8.44(m, 2H), 9.01(s, 1H).
N
L)
3-84 MS COCI3: 2.32(s, 3H), 2.39-247(m, 41), 2.64(d, 311).
Ve 562, 564 2.89-2.07(m, 48}, 3.83(s, 3H), 4.54-4.52{m, 1H),
O 6.52(dd, 1H), 6.79d, 1H), 7.22{m, LH), 7.52-7.64
(m, 2H), 7.94-7.99(m, 2H), 8.25(s, L H), 8.42(d, 1H),
8.93(s, LH).
)
N
-~ \)
Example 4 Example 5
40

2-[5-Bromo-2-(subst. phenylamino)-pyrimidin-4-
ylamino)-N-propyl-benzenesulfopamides

These compounds are prepared in analogy to Example 2
using  2-(5-bromo-2-chloro-pyrimidin-4-ylamino)-N-pro-
pyl-benzenesulfonamide and the corresponding aniline to
give compounds No. 4-1 to 4-31 having the substituent Rx as
listed under Example 3 for compounds No. 3-1 10 3-31.

4

Cn

Preparation of 2-(5-bromo-2-chloro-pyrimidin-4- 50

vlamino)-N-propyl-benzenesulfonamide

To a sohution of 5-brome-2,4-dichloropyrimidine (90 pL,
0.70 mmol} and 2-amino-N-propyl-benzenesulfonamide
(100 mg, 0.47 mmol), sodium hydride (54.2 mg, 0.56 mmol)
in DMSO (1.0 mL}) is added and the resulting solution is
stirred at 30° C. for 3.0 b. The mixture is poured into water
and exiracted with ethy] acetate three times. The organic layer
is washed with water and then brine, dried over sodium sul-
fate, and evaporated in vacuo. The residue is purified with
silica gel column chromatography (n-hexane:ethyl acetare=5:
1) te afford the title compound as a slightly yellow solid.

H-NMR (8, ppm): 0.80 (t, 3H), 1.41 (q, 2H), 3.56 (1, 21},
492 (brs, 2H), 6.71 (dd, 1H1), 6.7 (dd, 1H), 7.33 (dd, 1H),
7.54 (dd, 1H), 8.79 (s, 1H)

Rf (hexane:ethy] acetate=1:1): 0.64.

55

60

2-f5-Trifluvoromethy!-2-{subst. phenylamino}-pyrimi-
din-4-ylamino]-N-methyl-benzenesulfonamides

These compounds are prepared in analogy to Example 2
using 2-(2-chloro-5-trifluoromethyl-pyrimidia-4-ylamino)-
N-methyl-benzenesulfonamide and the corresponding
aniline to give compounds No. 5-1 to 5-31 having the sub-
stituent Rox a5 listed under Example 3 for compounds Ne. 3-1
0 3-31.

Preparation of 2-(2-chloro-5-trifluoromethyl-pyrimi-
din-4-ylamino)-N-methyl-benzenesulfonamide

To asolution of 2,4<dichloro-5-trifluoromethyl-pyrimidine
(386 mg, 1.7% mmol) in acetonitrile {10 mL), 2-aminoc-N-
methyl-benzenesulfonamide (333 my, 1.79 mmol) and 1,8-
diaza{5.4.0)-bicyclo-7-undecene (280 pL, 1.88 mmol) are
added successively at ambient temperature. After stirring for
15 hat room temperature, dichioromethane (30 mL) is added
to the mixture, and the solution is washed with saturated
aqueous sodivm hydrogen carbonate and saturated aqueous
sodium chioride, dried over magnesium sulfate, and evapo-
rated in vacuo. The resulting solid is purified by flash chro-
matography.






US 7,964,592 B2

55
'H NMR (CDCL,) 8: 3.73(s, 3H), 6.67-6.69(m, 1H), 6.72-
6.73(m, 1H),7.27-731(m, 1), 7.78 (dd, 1 H), 8.60(s, 1 H). Rf
(hexane:athyl acetate=1:1): 0.28.

Example 6

2-{5-Bremo-2-(2,3-[difluoromethylenedioxy]pheny-
lamino)-pyrimidin-4-ylamino)-benzenesulonamide

0 N Iy
H;N\S//
o// O><F
d F

This conipound is obtained as a side product formed by
N-demethylation on reaction of 2-(5-bromo-2-chloropyrimi-
din-4-ylantino)-N-methy]-benzenesulforamide with 2,3-(di-
fluoromethylenedioxy)anitine following the procedure of
Example 2. It may also be prepared by reaction of 2-(5-
bromo-2-chloropyrimidin-4-ylamino)benzenesulfonamide
with 2,3-{difluoromethylenedioxy)aniline.

Rf (n-hexane:ethy] acetate=1:1): 0.45.

'H-NMR: (CDXC1,) 4.83 (bs, 2H), 6.77 (dd, 1H), 6.86 (5,
1H), 6.97 (dd, 1H), 7.31-7.24 (m, 1H), 7.57(dd, 1H1), 7.81 (d,
EH), 8.02 (dd, 1H), 8.28 (d, 1H}, 8.29 (s, 1H), 8.88 (s, 1H).

Preparation of 2-(5-bromo-2-chleropyrimidin-4-ylamino)
benzenesulfonamide: To a solution of 5-bromo-2,4-dichloro-
pyrimidine (300 mg, 1.32 mmol) and 2-amino-benzene-
sulfonamide (340 mg, 1.97 mmol) in 2-propanol (3 mi),
concenfrated hydrochloric acid {0.06 mL) is added and the
mixture is stired at 90° C. for 4.5 hours. The mixture is
pouwred into agueous scdium hydrogen carbonate and
extracted with ethyl acetate three fimes. The organic layer is
washed with water, dried over sedium sulfate, and evaporated
in vacuo. The residue is purified by column chromatography
(hexane:ethyl acetate=2:1) lo afford the title compound.

Rf (hexane:ethyl acetate=1:1): 0.55. 'H-NMR (400 MHz,
CDCI3) 8: 4.78 (br.s, 2H), 7.22 (dd, 1H), 7.61 (ddd, 1H), 7.95
(dd, 1H), 8.35 (s, 1H). 8.35 (4, 1H), 9.18 (s, 1H).

25

35

40

45

50

60

56
Example 7A

2-[5-Chtloro-2-(2-methoxy-4-morpholin-4-yl-pheny-
lamino)-pyrimidin-4-ylamino}-N-methyl-benzamide

«2HCI

Cl I\N O/
|
aP P O

o]

To a suspension of 2-(2,5-dichloro-pyrimidin-4-yl-
antino)}-N-methyl-benzamide {5.05 g, 17.0 mmo}) in 90 mL
of 2-methoxyethanol are added 2-methoxy-4-morpholinoa-
niline dihydrochloride (4.56 g, 16.2 mmol) and 17.0 mL of
IN ethanolic solution of hydrogen chloride (17.0 mmol).
After the reaction mixture is stirred at 110° C. for 4 hours and
cooled to room temperature, the mixture is neutralized with
IN aqueous NaOH solution and extracted with EtOAc (100
mbx3). The organic layer is washed with brine, dried over
Na,S0, and concentrated under reduced pressure. The result-
ing black solid is washed with FtOH (90 mL), then purified
with silica gel column chromatography (CH,Cl, to CH,CL;:
AcOEt=1:2)to give 2-[5-chloro-2-(2-methoxy-4-morpholin-
4-yl-phenylamino)-pyrimidin~4-ylamino]-N-methyl-benza-
mide as a pale yellow solid.

"H-NMR (400 MHz, DMSO-d6,3): 2.80 (d, 3H, J=4.52
Flz), 3.10-3.20 (m, 4H), 3.78 (s, 311), 3.70-3.80 (mz, 411), 6.49
(dd, 1H, J=8.56, 2.52 Hz), 6.66 (d, 1H, J=2.52 Hz), 7.08 (dd,
1H, J=8.04, 8.04 Hz), 7.44 (d, 1H, J=8.56 Hz), 7.71 (dd, 1 H,
J=8.04, 1.48 Hz), 8.10 (s, 1H), 8.13 (s, 1H), 8.59 (d, 1H,
J=8.04 Hz) 8.68-8.75 (m, 1H), 11.59 {8, 1H). MS my/z 469,
471 (M+1)*".

The following 2-[5-Chloro-2-(substituted phenylamino}-
pyrimidin-4-ylamino}-N-methyl-benzamide are prepared
from 2-(2,5-Dichloro-pyrimidin-4-ylamine)-N-methyl-ben-
zamide and the corresponding aniline following the proce-
dure of Example 7A.
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Expl

RI{sclvent)
or M3

MMER (400 MHz), & (ppm)

NH,

73

MS: mfz
550,352
M+1)

0.3
(MeOH:
AcOEt = 5:95)

MS (EST)
miz 482,
484 (M + 1)

DMS0-d6: 1.44-1.33(m, 2H}, 1.64-1.45(m, 6H),
1.73-1.89(m, 2H), 2.34.2.44(m, 1H), 2.43-2.55(m,
4H), 2.55(t, 2H), 2.80(d, 3H), 3.75(s, 3), 3.72-3.75
(m, 210, 6.48(dd, 1), 6.624d, 1E1), 7.06(dd, 1),
7.32(dd, 1H), 7.39(d, 18), 7.71(dd, 1H), 8.09{s, 18),
8.60(d, 1H), 3.70d, 1K), 11.58(5, 1H)

CDCly: 1.70-1.97(m, 4H), 2.62-2.79(ma, 1H), 3.04(d,
3H), 3.02-3.18(m, 2H), 3.23-3.33(m, 2H), 3.88(s,
3H), 5.39-5.47(m, LH), 6.15-6.24(m, 1H), 6.55-
6.62(m, 2H), 6.74-6.82(m 1H), 7.09(dd, 1H), 7.23-
1.32(m, TH), 7.46-7.52(m, 2H), 8.09(s, LH), 3.15(d,
1H), 8.68(d, 1) 11.0(bs, |

DMS0-dé: 2.24(s, 3H), 245-2.55(m, 4H), 2.80(d,

3H, J=4.52 Hz), 3.12-3.17(m, 4H), 3.76(s, 3H}, 6.48
(dd, LH, J=8.56, 2.52 Hz), 6.63(d, 1H, Im2.52 Hz),
7.05-7.10(m, 1H), 7.27-7.35(m, 1H}, 7.40(d, 11, I=
8.56 Hz), 7.68-7.72(m, LH), 8.09(S, 1), 8.12(s,

1H), 8.55-8.65(m, LH), 8.67-8.75(m, LH), 11.59, 1H)
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-continued
o
N
H
Expl Rf {solvent)
No. Rx or MS NMR. (400 MHz), & (ppm)
74 0.46 DMSO-d6: 2.48-2.55(m, 4H), 2.71{1, 2H), 2.80(d, 3H),
(MeOH: 3.58-3.61(m, 4H), 3.75(s, 3H), 4.11(t, 2H), 6.52{dd,
O‘\ CICl = 1:4) 1H), 6.66(d, EH), T.06(dd, 13, 7.32(dd, 3H), 746(d,
tH), 7.71(dd, LH), 3.12(s, 1 H), 8.15(s, iH}, 8.54-
8.60(m, 1H}, 8.60-8.75(m, 1H), 1L.6(s, 1H)
O
N /ﬁ
K/O
7-5 m/z 497, DMS0-dé: 1.60-1.70(m, 2H), 1.90-1.98(m, 2H),
Ve 499 (M + 1)+ 2.13-2.25(m, 2H}, 2.19(s, 3H), 2.60-2.67(m, 2H),
Y 2.30{d, 3H, J=4.52 Hz), 3.75(5, 3H), 4.30+.0(m,
1H), 6.34(dd, 1H, J=3.55, 2.0 Hz), 6.63(d, 1H, I=
2.0 Hz), 7.04-7.09(m, 1I1), 7.25-7.35(m, 11), 7.43{d,
1H, I=8.56 Hz), 7.68-1.73(m, 1H), 8.10(s, 1H}), 8.13
(s, 1H) 8.52.8.59(m, 1H), 8.68-8.75(m, 1H), 11.57(s,
1H)
0
N
-~
7-6 0.25 CDCly: 2.95(m, 4H), 3.03(d, 3H), 3.75(m, 4H), 3.86
{n-hexane: {5, 35, 6.21-6.19(br, LH), 6.49(dd, 1E}, 6.50(d, 1),
O AcOEt = 1:2) 7.09-7.05(m, 1H), 7.50(dd, 1H), 8.08(d, 1H), 8.13
(s, 1H), 8.68(d, LH), 11.07(s, 1H)
(\ N
0\)
(8 MS DMS0-dd: 2.06(s, 3H), 2.80(d, 3H), 3.11(t, 2H),
e mz 510, 3.16(t, 2H), 3.60{dd, 4H), 3.T7(s, 3H), 6.51(dd, 1H),
o 512{M+1) 6.68(d, 1H), 7.08(dd, 1H), 7.334dd, 1H), 7.46(d,

4

1H), .7E(d, 1K), 8.10(5, 1H), 8.12(s, 1H), 8.59-8.61
(m, LH), £.70-8.71{m, 1H), 11.59(s, 1H)
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-continued

cl

Expl Rf (solvent)
Mo. Ra or MS MR, (400 MHz), & (ppm)
7-8 .48 CDCly: 1.46(d, 1H), 1.68-1.82(m, 2H), 2.02-2.99(m,
Val (MeOH: 2H), 2.83-2.96(m, 2H), 3.03(d, 3H), 3.44-3.53(m, 2H),
A o AcOEr=$:98)  3.82.3.93(m, LH}, 3.87(s, 3H), 6.15-6.23m, 1H), 6.51
(d, 1H), 6.36(bs, 11), 7.07(dd, 1H), 7.48(d, 2H),
B.08(s, LH), 8.08-8.10(m, L H), 8.69(d, 1H), 1L.0(bs, 1H)
Q
OH
7-9 04 CDCly: 1.22{r, 3H), 1.73-1.85(m, 2H), 2.00-2.094m,
v (n-hexane: 2H}), 2.81-2.90(m, 2H), 3.03(d, 3H)}, 3.41-3.56{m,
o AcOEt=1:1)  3H), 3.56(dd, 2H), 3.58-3.62(m, 2K, 3.64-3.68¢m,
2H}, 3.86(s, 3H), 6.15-6.24(m, 1H), 6.50(dd, IH),
6.56(d, 15), 7.07(dd, 1), 7.24-7.30(m, 1H), 7.45-
7.52{m, 2H), 8.08(s, LH), 8.06-8.08(m, 1H), 8.69(d,
1H), 11.0(bs, 1H)
N.
0.
\/\0/\
710 0.4 CDCly: 1.73-1.88m, 7H), 2.01-2.10(m, 2H), 2.82-
o {r-hexzne: 2.90(m, 2H), 3.03(d, 3H}, 3.41(s, 3H), 3.45-3.51 (m,

AcOEt = 1:1) 2H), 3.56-3.58(m, 2H), 3.65-3.68(m, 2H), 3.86{s, 3H),
6.14-6,22(m, 1H), 6.50(dd, 1H), 6.56(d, 1H),
7.07(dd, 1H), 7.23-7.30(m, 1), 7.44-7.52(m, 210,
8.08(s, 1H), $.06-8.08(m, 1H}, $.69(d, 1H), 11.0¢bs, 1))

N,
0\//\0 Ve
711 054 DMSO-d6: 1.78-1.89(m, 15}, 2.13-2.22(m, 1H),
(MeOH: 2.22(5, 6H), 2.77-2,87(m, 1H), 2.79(d, 3H), 3.04-
0\ CHyCly m £:4) 3.10(m, 1H), 3.23-3.50(m, 3H), 3.75(s, 3H), 6.11(dd,
11}, 6.22(d, 1H), 7.05(dd11), 7.21-7.32(m, 1H),
7.26(d, 1H), 7.70{d, 1H), B.06(s, 1H), 3.08(5, 1H),
8.57-8.66(m, 1H), 8.66-8.73(m, 1K), 11.6(s, LH)
N,
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o]
N
H
Expl RF (solvent)
No, Rx or MS NMR (400 MHz), & (ppm)
7-12 0.27 DMSQ-d6: 1.77-1.87m, 1), 2.09-2.18(m, 1H),
(MeOH: 2.33(s, 3H}, 2.79(d, 1H), 3.02-3.07(m, LH), 3.23-
O\ CH,Cl,=1:1) 3.50(m, 4H}, 3.74(s, JH), 6.09(cKd, 1H), 6.20(d, 1B},
7.04(dd, H), 7.22-7.32(m, 1H), 7.26¢d, 1H), 7.70(d,
tH), 8.05(s, 1H), 8.08(s, 1H), 8.57-8.67(m, LH), 8.57-
8.73(m, IH), 11.6(s, 1H}
N i
N——
H

7-13
: o

0.23
{(MeOH:
AcOEt = 5:95)

.30
(MeOH:
CH.Cl=4:1)

CDCly: 1.62-1. M4(m, 3H), 1.76-1.85(m, 2H), 2.00-
2.08(m, 2H), 2.20-2.31(m, 1H), 2.64-2.69(m, 2H),
2.79(d, 3H), 3.56-4.04(mm, 2H), 4.04(s, 3H), 6.49(dd,
1H), 6.63(d, LH), 6.78(bs, 1H), 7.07dd, 1H), 7.28-
7.38(m, 1H), 7.30(d, 1H), 7.71(d, TH), 808-3.11m,
2H), 8.09(s, | H, 8.60(d, 1K), 8.71¢d, LH), 11.6(bs, 1H)

DMSO-d6: 1.61-1.46(m, 2H), 1.52-1.82(m, 2H), 2.14
{5, 3H), 241-2.23(m, 5K, 2.60-2.45(m, 4H), 2.67(1,
2H), 2.19(d, 3H), 3.75(s, 3H), 3.71-3.75¢m, 2H),
6.48(dd, 1H), 6.63(d, 1), 7.10-7.03¢m, 1), 7.34-
7.27(m, 1H), 7.43-7.35(m, LHD, 7.71(¢d, 1H), 3.09(s,
1H), 8.11¢bs, 1H), £.65-8.56(m, LH), 8.75-8.67(m,
1H), 11.6(s, 1H)
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ql
()
)\
0 o N TH
R
\\I
It
Expl Ri (solvent)
No. Ry or MS NMR (400 MHz), § (ppm)
7-15 MS (ESD DMSO-d6: 2.19-2.3%(m, 4H), 2.63-2.85(m, 3H),
/e 524, 2.80(d, 3H, J=4.5 Hz), 3.15-3.21{m, 1H), 3.48-3.59
O 526{M+ 1y m,2H), 3.61-3.67(m, 1H), 3.72-3.81(m, 1K), 3.76
(s, 38), 6.47(dd, 18, J=8.6, 2.5 Hz), 6.65(d, 11, I=
2.5 Hz), 7.04-7.10(m, 11), 7.28-7.35(m, 1H), 7.42(d,
1H, J=8.6 Hz), 7.69-7.74(m, 1H), 8.09(s, 1H), 8.12
(s, 1H), 8.55-8.63(m, 1H), 8.68-8.73(m, 1H), 11.60
N (s, 1H)
H
N
s
7-16 MS (ESD) DMSQ-d6: 2.19-2.37(m, 4H), 2.63-2.85(m, 3H), 2.80
m/z 524, (d, 3K, J=4.5 Hz), 3.15-3.21(m, tH), 3.48-3.5%(m,
0O 536 (M + 1)* IH), 3.61-3.6%m, 1H), 3.72-5.81(m, 1H), 3.76(s,
™~
3H), 6.47(dd, 1H, J=8.6, 2.5 Hz), 6.65(d, 1H, J
2.5 Hz), 7.04-7.10(m, 1H), 7.28-7.35(m, LH), 7.42(d,
LH, J=8.6 Hz), 7.69-7,74(m, 1H), 1.09(s, 1H), 8.12
(s, 1H), 8.55-8.63(m, 1H), 8.68-8.73(m, 1H), 11.60
(s, 1H)
N.
.n““H
N
@
7-17 MS DMSQ-db: 0.98(t, 3H), 1.81-1.71(m, 3H), 1.95-1.84
~ 510 {rn, 3H), 2.68-2.63(m, 1H), 2.80(d, 3H), 3.12-3.08(m,
Y 4I), 3.28(d, 2H), 3.76(s,3H), 6.50(dd, 1H), 6.64(d,
LH), 6.86(bs, tH), 7.07(dd, 1H), 7.46-7.19(m, 35),
7.71(d, 1H), 8.09(s, LH), 8.15-8.10(m, LH), 8.66-
8.58(m, 1H), 8.77-8,70(m, 1H), 11.6(s, 1K)
N
", o]
:,,(
NH;
7-18 MS DMSBO-dé: 0.98{t, 3H), 1.81-1.71(m, 3H), 1.95-1.84
510 (m, 3H), 2.68-2.63(m, 1H), 2.80(d, 3H), 3.12-3.08(m,

<

NH,

4H), 3.28(d, 2H), 3.76(s,3H), 6.50(dd, 1H}, 6.64(d,
11, 6.86(bs, LR), 7.07(dd, [H), 7.46-7.19(m, 3H),
7.7Hd, 1H), 8.09(s, 1H), 8.15-8.10(m, 1H), 8.66-
8.5%(m, 1H), £77-8.70{m, 1H), 11.6(s, L1}
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Expl Rf (sclvent)
No. Rx or MS NMR (400 MHz), & (ppm)

719 0.16 1.40-1.53¢n, 2H), 1.72-1.80(m, 2H), 2.18(s, 3H),
(CH2CI:MeCH = 3:1) 2.19-2.44(m, SH), 2.80(d, 3H), 3.46(m, 2H), 3.74(s,
0\ 3H), 6.65(dd, LH), 6.91(d, tH), 7.07-7.10(m, LH),
7.36-7.40(m, 1H), 7.45-7.49(m, 1K), 7.73dd, 1H),
8.12(s, LH), 8.18(S, 1H), 8.61(d, 1H), 8.72-8.77(m.
1H), 1L.6%(s, LH)

&,

\

720 Ms: 511 1.25-1.37(m, 2H), 1.62-1.79(m, 3H), 1.81-1 9(m,
I, 2.16(s, 3H), 2.75-2.85¢m, SH), 3.76(s, 3H), 3.8+
SN 3.88(m, 2H), 6.45-6.55(m, 1H), 6.6-6.6%m, 1H),
7.02-7.12(m, 1H), 7.25.7.35(m, 1H), 7.4-7.5(m, 1H),
7.67-7.78(m, 1H), 8.1{s, LH), 8.19¢brs, 1H) 8.5-8.62
(m, 111}, B.66-8.8(m, LH), 11.6(s, 1H)

721 Ms: 526 2.17(s, 3H), 2.29-2.39(m, 3K), 2.45-2,56(m, 4H), 2.7
t, 280, 3.76(s, 3H), 4.09(t, 21, 6.52(dd, 111), 6.66

~ (d, YH), 7.06(dd, 1H), 7.31(dd, 1HD, 7.45(d, 1),
7.71(dd, 1H), 8.1(S, 1H), 8.19(s, 110), 8.5-8.6(m,
1H), 8.67-8.75(m, 1H), 11.6{s, 1)

722 Ms: 482 2.24(s, 31), 2.42-2.5(m, 4H), 2.8(d, 38), 2.94-30
{m, 4H), 3.74(5, 3H), 6.65(dd, 1), 6.93(d, 1H),
O 7.07-7.14(m, | H), 7.34-7.4(m, 1H), 7.45(d, 1H),
7.73(cd, 1H), 8.14(s, 1E), 8.13(s, 1H), 8.61(dd,
1H), 8.7-8.77(m, LH}, 11,75, LH)
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70

Cl

RFf (solvent)
or M5

NMR (400 MHz), & (ppm}

7.24

7-25

7-26

g

Ms; 482

Ms: 350

536
M +1]+

468
M-+ 1+

L67-1.76(mn, 1H), 20-2.1(m, 1H), 2.25-2.31(n, 3H),
2.8(d, 3H), 2.85-2.91(m, 1H), 3.04-3.12(m, 1H),
3.14-3.3(m, 3H), 3.7(s, 3H), 6.26(dd, 1H), $.91(d,
LH), 7.01-7.04(m, LH), 7.07{dd, 1H1), 7.32(dd, 1H),
7.72(d, 1H), B.14(s, 1ID), 8.17(s, 1H), 8.63(d, 1H),
8.7.-8.78(m, IH), 11.6(s, 18}

1.35-1.5%m, 8H), 1.7-1.78(m, 2H), 2.81¢d, 3H},
3.46-3.52(m, 2H), 3.74(s, 3H), 6.65(dd, 1H), 6.51(d,
LH), 7.05-7.12(m, 1K), 7.34.7.42¢m, 1K), 7.46(d,
1H}, 7.73(dd, LH}, 8.13(s, 18), 8.18(s,1 H), 8.62
(dd, LH), 8.71-8.78(m, 1H), 11.7(s, tH)

DMS0-d6: 1.48-1.58(m, 2H), 1.65-1.72(m, 4H), 1.90-
1.97(m, 2H), 2.07-2.14(m, 1H), 2.49-2.55(m, 2H),
2.70-2.7(m, 2H), 2.79(d, 3H), 3.60-3.65(m, 2H),
3.75(s, 3H), 6.48¢ad, 1H), 6.63(d, LD, 7.03-7.05(m,
11}, 7.28-7.34(m, LH), 7.39(d, 1H), T.71(dd, 1H),
3.09(s, 1H), 8.14(5, 1H), B.55-8.65(m, 1H), 8.69-
8.73m, 1H), 11.59(s, 1H)

DMSO-d6: 2.80(d, 3H}, 2.84-2.89(m, 4H), 3.04-
3.08{m, 48T}, 3.74(s, 3H), 6.41(dd, LH), 65.62(dd, 1H),
7.04-7.10(m, 1H), 7.28-7.35(m, 1H), 7.40(d, 1H), 7.69-
7.73(m, 1H), 8.09{s, 1H), 8.12(s, 1H), 8.55-8.63(m,
1H), 8.68-8.73(m, {H), 11.59(s, 1H)

{an aliphotic NH is hidden)
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Expl Rf (solvent)
or MS WMR (400 MHz), & (ppm)

Rx
7-27 ‘ 393 DMSO-d6: 2.80{d, 3H), 6.64-6.67(m, 1H), 7.01-
M1+ 7.08(m, 2H}, 7.15(d, 1H), 7.24-7.20{m, 2H), 7.44(d,
LH), 7.69-7.73(m, 1H}, 8.20{s, 1H), 8.63-8.73(m, 2H),
\ 9.13(s, 1), 11.06(s, 111), 1 1.63(s, 1H}
N
H
7-28 207 DMS0-dé: 2.81(d, 3H), 3.79(s, 3H), 6.67((:1, IH), T7.05-
™+ 1]+ 7.10{m, 1H), 7.12(d, LH), 7.17¢d, 1H), 7.23¢d, L1),
7.25-7.30(m, 11}, 7.50{d, 1H}, 7.70-7.73(m, LH),
\ 8.20(s, 1H}, 8.67(d, 1H), B.70-8.75(m, 1H), 9.17(s.
tH), 11.64(s, iH}
\

729 a92 DMSO-dé; 2.80(d, 3H), 2.91-2.99(m, 4H), 3.65-
M+ 1 3.81¢m, 2H), 3.82-3.95(m, 2H}, 4.12(s, 3H), 6.58(d,
1H), 6.90(d, 1H), 7.05-7.09(m, 1H), 7.14(d, 1}, 7.22-
\ 7.28(m, 1H), 7.30(d, LH), 7.70(dd, LD, 8.16(s, 1H),
8.63-8.67(m, 131}, 8.68-8.72(m, 1H}, 9.06(s, 11},
N 11.64(s, 1)

0
7-30 MS DMSO-dg: 2.02(s, 3H), 2.80(d, 3H), 2.82-2.92(m,
Ve miz 2H), 2.92-3.01(m, 2H), 3.44-1,53(m, 4H}, 3.76(s,
o 510 3H), 6.68(dd, 1), 6.95(d, 1H), 7.09(dd, 1H), 7.35-

7.40(m, 1H), 7.50(brs, 1H), 7.73(d, 1H), 8.15(s,
LH), 8.19(s, 11}, 8.59(d, 1H), 8.69-8.76(m, 1H),

O 11.66(s, 1H].
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The following 2-[5-Bromo-2-(substimted phenylamino}-
pyrimidin-4-ylamine]-N-ethyl-benzamide are prepared from
2-(5-bromo-2-chloro-pyrimidin-4-ylanting)-N-ethyl-benza-
mide and the corresponding aniline following the procedure

NMR

of Example 7A
o]
\N
H
Expl RS (solvent)
No, BRx or MS
81 027
(n-hexane:
O ACOE: m 1:2)
(\ N
0\)
82 mfz 513,
v 515(M+1)

83 0.48
e (n-Hexane:
O ACOEt = &:1)
F
84 MS
446, 248
o
~

DMSO-dé: 2.80(d, 3H), 2.88(, 4H), 3.65(m, 4H), .75
{5, 3K), 6.64(dd, 1H), 6.94(d, 1H), 7.11-7.08¢n, [H),
7.38-7.34(m, 1H), 7.47-7.46{m, 1H), 7.70{dd, 1H),
8.11(s, L), 8.26(s, 11T}, $.51-8.4%(m, 1H). 8.72-
B.71(m, LH), 11.41(s. 1K)

DIMSO-d: 2.79(d, 3H, 1=4.04 Hz), 3.10-3.20(m,
4H), 3.77(s, 3H), 3.70-3.80(m, 4H), 6.43-6.55(m,
1H), 6.63-6.69¢m, 1H), 7.05-7.10(m, 1H), 7.28-7.34
(™, 1H), 7.40-7.45(m, 1H), 7.65-7.70(m, 1H), 8.13
{s, 1), 8.16(s, 1H), 8.50-8.56(m, 1H) 8.65-8.72(m,
LH), 1L.40(s, 1H)

DMSO-dé: 2.80(d, 3H), 3.83(s, 3H),4.21(1, 2H),
6.82(ddd, 1H), 7.03¢d, 1H), 7.15(dd, 1H), 7.44(dd),
1H), 7.73(d, 1H), 7.93(dd, TH), 8.13(s, 11D}, 8.33(s,
1H), 8.50(d, tH), 8.76-8.77(m, 1H), 11.3s, 1}

2.79(d, 35, 3.79(s, 3H), 6.75(ddd, 1H), 7.0(dd,
1H), 7.05-7.12(m, 1H), 7.3-7.36(m, 14, 7.62¢dd,
1H), 7.69(dd, 1H), B.2(s, 1H), 8.29(s, 1), $.45(d,
1H), 8.66-8.73(m, LH}, t1.4(brs, 1H).
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The following 2-[3-Chloro-2-(substituted phenylamino)-
pyrimidin-4-ylamino]-N-ethyl-benzamide are prepared from
2-(2,5-Dichloro-pyrimidin-d-ylamino)-N-ethyl-benzamide
and the corresponding aniline following the procedure of

Example 7A
Cl
(]
)\
4] X N Iill{
Rx
/\N
H
Expl Rf {solvent)
No. Rx or MS NMR, (400 MHz), & (ppm)
-1 0.35 CDCly: 1.27(t, 3H), 3.10-3.15(m, 4H), 3.47-3.58(m,
o (n-hexane: 2H), 3.85-3.93(m, 4H), 3.89(s, 3H), 6.08-6.17(m,
o ACDEL = 1:2) 1H), 6.48(dd, 1H), 6.33¢d, 1H), 7.05-7.11{m, 1H),
7.42-7.53(m, 2H), 8.08(s, 14), 8.12(d, 1H), 8.67(,
TH), 10.94{brs, 1H).
Nj
4]
g2 MS {EST) CDCly: 1.26(t, 31, I=7.56 Hz), 2.37(s, 3H), 2.57-
e ni'z 497, 2.62(m, 4H), 3.15-3.20(m, 4H), 3.49(dq, 2H, I=
0 499 (M +1) 7.56, 1.52 Ha), 3.87(s, 3H), 6.11-6.16{m, 1H), 6.49
(dd, 1H, J=8.56, 2.52 Hz), 6.55(d, 1H, J=2.52 Hz),
7.05-7.10(m, TH), 7.23(s, 1H), 7.41-7.50(m, 2H),
B.07(s, LH), 8.08 (d, 1H, }=8.56 Hz), 8.65-8.69{m,
1H), 10.93(s, 1H)
Nj
N
nvz 564, DME0-d§: 1.26(t, 3H, J=7.36 Hz), 1.40-1.50(m,
566(M+ 1) 2H), 1.56-1.64(m, 4H), 1.67-1.82(m, 2H), 1.88-1.97

2,73(m, 2H), 3.51{dq, 2H, J=7.56, 1.52 Hz), 3.62-
3.69(m, 21}, .86(s, 3H), 6.10-6.15(m, LH), 6.49
(dd, 1H, T=8.56, 2.52 Hz), 6.55(d, 1H, Ju2.52 Hz),
7.05-7.16(m, TH), 7.23(s, 1H), 7.43-7.50(m, 2H)
8.05-8.11(m, LH), £.07(s, LH), 8.65-8.69(m, 15D,
10915, 1
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~continned

o]
/\N
H
Expl Rf(solvent)
No. Rx or M§ NMR (400 MHz}, b (ppm)
94 0.39 DMSO-do: 1.19(t, 3H), 1.52-1.68(m, 2B), 1.71-1.79
e (MeOH: (i, 4H), 1.92-2.05(m, 2H), 2.12-2.23(m, LH), 2.76-
O CH,ClLy = 1:4) 2.85(m, 2H), 3.65-3.73(m, 210, 3.82(s, 3H), 6.54
{dd, 1H), 6.6%(d, 1H), 7.13(m, 1H), 7.45(d, 15}, 7.7%
(dd, 1H), B.15(s, 1H), 8.15-8.18(m, tH), 8.60-8.68
(m, 15}, 8.74-8.83(u1, 1H).
E\’j
N:
8-5 Rf CDCi3: 1.27(1, 3H), 3.08-3.14{m, 4H), 3.52(q, 2H),
P ({Hexane: 3.11-3.50{m, 7H), 6.05-6.18{m, 1H), 6.47d, 1H),
Y AcOFt = 6.53(dd, LH), 7.08(dd, I, 7.41-7,53m, 2H), 8.08
1:2): 0,30 (s, 1H), 8.12(d, 1H}, 8.67(d, 1H), L0.94(s, 1H}.
Nj
[8]
0.6 } R DMSO: 1,110, 3H), 1.60-1.69(m, 1H), 1.88-1.56(m,
~ (AcOELMeOH = 2H), 2.19¢s, 3H), 2.55-2.68(m, 2H), 3.30-3.45(m,
0 41 2H), 3.75(5, 3H), 4.33-4.43(m, 1H), 6.54(dd, 1H),
0.050 6.65(d, 1H}, 7.07(dd, 1H}, 7.30(dd, 1H), 7.43(d,
LH), 7.71(dd, 1H), 8.11(s, L H), 8.20(s, 1H), 8.54
(br.d, 1H), 8.75(dd, 1H), 11.49(s, 1H).
ﬁoj
N
9-7 Rf CDCI3: 1.34(r, 3H), 1.62-1.68(m, 2H), 1.93-2.18(m,
o (ACOEtMeOH = 8H), 2.37-2.40(br, 2H), 2.74-2.86(bs, 3H), 3.20-3.23
. 4:1) (m, 2H), 3.34{br, 2H), 3.53(q, 2H), 3.85(s, 3H), 6.47
0.050 (dd, 1H), 6.76(d, 1H), 7.04-7.08(m, 1H), 7.30(dd,
LH}, 7.53(s, 1H), 8.00(d, 1H), 8.13-8.1(n, 1H}),
N 8.22(d, 1H), 8.42-8.53(br, 1H), 10.91(s, 1 H), F1.39-
11.75¢br, 1H)
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The following 2-[3-Chloro-2-(substituted phenylamino)-
pyrimidin-4-ylamino]-6,N-dimethyl-benzamide are pre-
pared from 2-(2,5-Dichloro-pyrimidin-4-ylamino)-6,N-dim-
ethyl-benzamide and the corresponding aniline following the

procedure of Example 7A
Cl
()
)\
0 HN N }l\IH
\E R
Expl
No. Rx Identificalion
101 NMR {400 MKz, DMSO-dS5, 8): 1.58-1.68(m, 2H), 1.87-1.96(m,
2H), 2.13-2.22(m, 2H}, 2.18(s, 3H), 2.18(s, 3H), 2.29(s, 3H), 2.57-
0\ 2.636m, 2H), 2.76(d, 3H), 3.75(s, 3B), 4.25-4,37(m, 111, 6.43(dd,
1H), 6.61(d, 1), 6.98(d, 1H), 7.18(dd, 1H, 7.47(d, 1K), 7.89(d,
1H), 8.02(s, 1H), 8.07{s, [ H), 8.37-8.43(m, LH), 8.49(s, 1H).
RS: 0.39 (MeOH: CH,Cly m 1:4).

192 NMR (400 MHz, DMSO-d6, 8): 1.35-1.42(m, 2H), 1.45-1.60(m,
e 6H), 1.75-1.85(m, 2H), 2.29(s, 3H), 2.30-2.35(m, 1H), 2.43-2.50
0O (tn, 4H}, 2.57-2.66(m, 2H), 2.76(d, 3H, J=5.0- Hz), 3.65-3.74(m.
2H), 3.76(s, 3H), 6.40(dd, tH, J=9.0, 2.0 Hz), 6.59 (d, LH, J=
2.0 Hz), 6.98(d, 1H, J=7.6 H2), 7.20 (dd, 1H, J=7.6, 7.6 Hz),
743 (d, 1H, J=9.0 Hz), 7.91-7.94(m, 1H), 7.93(s, 1H), 8.06 (s,
1H), 8.36-8.42(m, 1H) 8.47(s, 1H).
. MS {ESD) miz 564, 566 (M + 1)*
%

10-3 DMSO-d6: 2.29(s, 3H), 2.77(d, 3H), 3.07-3.11(m, 4H), 3.73-
2.76(m, 4H}, 3.77(s, 3H), 6.41{dd, 1H), 6.63(d, 151), 7.00(d, 1),
- 7.21(dd, 1H), 7.49(d, 18), 7.93(d, 1H), 7.96(s, LH), 8.07(s, I1H),
8.37-8.42(m, LH), 8.49(s, 1H).
MS m/z 483 {M + 1]*

8¢
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The following 2-[3-Chloro-2-{substimted phenylamine)-
pyrimidin-4-ylamino]-5-fluoro-N-methyl-benzamide  are
prepared from  2-(2,5-Dichloro-pyrimidin-4-ylamino)-5-
fluoro-N-methyl-benzamide and the cosresponding aniline
following the procedure of Example 7A

(&1

()
)\
o] N N n\llH
Rx
\N
H
F
Expl
No. Rx [dentification
1i-1 NMR (400 MHz, DMSO-dg, &): 2.79(d, 3H), 3.10-3.15(m, 4I1),
7 3.74-3.78(m, TH), 6.30(dd, 1H}, 6.66(d, LH), 7.13-7.20 (m,
0 1H), 7.41{d, 1H), 7.57(dd, 1H}, 8.09(s, 11}, 8.14(s, 1H), B.55-

8.65(m, 113}, 8.75-8.82(m, 1H), 11.3%(s, 1H).
MS (EST): m/z 487, 489 (M + 1).

N.

112 NMR (400 MFz, DMSO-dg, 8): 1.68-1.33 fm, 8H), 1.93-1.73

7 (m, 2H), 2.35-2.60 (m, 1), 2.62-2.74 {m, 211), 2.67 {1, 2H),

o 2.74{d, 3H), 3.25-3.38 (m, 4H), 3.76 (5, 3H), 3.83-3.71 (m,

2H), 6.48 (dd, 1K), 6.49 {dd, 1H), 6.63 (d, 1), 7.15 (dd, 1H),

7.36 (d, 1H}, 7.57 (dd, 1H), .00(s, 1H), 8.13(s, 1E), B.65-

.35 (m, 11, 8.78(d, 1H), 11.39 (s, 1H)
MS (ESI): miz 568, 570 { + 1)

Q
O

11-3 DMSO-dé: 2.80{d, 3H), 3.79(s, 3H), 6.64(d, 1H), 7.03-7.20(m,
3H}, 7.23(d, 1H), 7.42-7.49(d, tH), 7.57(dd, 111}, 8.20{s, 111},
\ 8.62-8.60(m, 1H), 8.75-8.82(m, 1H), 9.17(s, 1H), 11.43(s,
1H).
MS miz 425 (M +1]"
\
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-continued

84

o] HN N :‘IJH.
Rx
~ N
H
F
Expl
No, Rx Identification
1t.4 DMSO-d6: 2.06(s, 3H), 2.79(d, 3H), 3.10-3.14(m, 2H}, 3.15-

3.19(m, 2H}, 3.55-3.62{m, 4H), 3.77(5, 3H), 6.52(dd, 1H),
0\ 6.69(d, 11, 7.15-7.23(m, LH), 7.43(d, 1H), 7.58(dd, 1H),
8.10(s, 1H}, 8.14(s, 1H), 8.56-8.65(m, L H), 8.75-3.81{m, 1H),

10.36(s, 1.
MS miz 528 M + 1]*

0
X

12-1 Preparation of 7-[5-Chloro-2-(2-methoxy-4-
morpholin-4-yl-phenylamine)-pyrimidin-4-
ylamino]-2-methyl-2,3-dihydro-iscindol-1-one
35
Synthetic Procedure for 7-(2,5-Dichioro-pyrimidin-
4-ylamino}-2-methyl-2,3-dihydro-isoindol-1-one

N-Methyl-7-nirto-2,3-dihydroisoindole-1-one. At room
temperature, a solution of methyl 2-bromomethyl-6-ni-
trobenzoate (1.26 g, 4.63 mmol) in THF (13 mL) is treated
with 2M soln. of methylamine in THF (14 mL), stirred for 5
b, dituted with EtOAc (100 mL), washed with sat. aqueous
solution of NaHCO, (15 mL) and brine (15 mL), dried
(MgS0,), and evaporated. A flash chrematography (30 g of
silica gel; CH,CL/EtOAc 1:1) gives N-Methyl-7-nirto-2,3-
dihydroisoindole-1-one (0.561 g, 2.92 mmot) in 63%. Yellow
solid. Rf {CH,CL/EtOAc 1:1) 0.46. '"H-NMR (400 MHz,
CDCL) 3.21 (s), 4.44 (s), 7.63-7.69 (m, 2H), 7.70-7.75 {m,
1H} '

40

45

7- Amino-N-methy]-2,3-dihydroisoindole- 1-one. At room
temperature, a solution of N-Methyl-7-nirto-2,3-dily-
droisoindoie-1-one (561.0 mg, 2.92 mmof) in EtOAc (8.4
ml) is treated with SnCl,.2H,0 (2.68 g), stirred at 80° C.
under reflux for 5 h, and treated with 30 mIL of 5N NaQH at 0°
C. After the both layers are separated, the aqueous layer is
extracted with E10Ac {2x8 mL), the combined extracts are
washed with brine (5 mL), dried (MgS0,), and evaporated to
give 7-Amino-N-methyl-2,3-dihydroisoindole-1-one (455.9
g, 2.81 mmol) in 96%. Yellow solid. R (CH,Cl/EtOAc 1:1}
0.53. '"H-NMR (400 MHz, CDC),)3.12 (5), 4.28 (s}, 5.20 (br.
5), 6.56 (d, }=8.0), 6.68 (d, J=8.0), 7.21 (dd, J=8.0, 8.0).

7-{4-Amine-2,5-dichloropyrimidin-4-yl)aming-N-me-
thyl-2,3-dihydroisoindole-1-one. AL 0° C., a solution of &5
7-Amino-N-methy}-2,3-dihydroisoindole-1-one (232.6 mg,
1.43 mmel) in DMF (2.0 mL}) is treated with 60% NaH (89.8

60

mg), stirred at the same temperature for 1.5 h, treated with a
solution of 2,4,5-trichloropyrimidine (0.557 g} in DMF (3.5
mL}), stirred for 1 h, and warmed to room temperature. After
furthermore stirring for 13 h, the mixture is treated with sat.
aqueous NH,Cl (6 mL), and the resulting brown precipitates
are collected by a filtration, followed by washing with H,O,
hexane, and CH,CN to give 7-(4-Amino-2,5-dichloropyrimi-
din-4-yl)amino-N-methyl-2,3-dihydroisoindcle-1-one
(130.2 g, 0.416 mmotl) in 26%. Brown solid. R, (CH,Cl,/
EtOAcl:1) 0.50. '"H-NMR (400 MHz, CDCL): 3.22 (s),
443(5),7.15(d, ]=8.0},7.59(dd, J=8.0, 8.0), 8.24 (5),8.71 (d,
3=8.0), 11.05 (br. s).

NG,
CO,Me  MeNH,, THF
m,3h
63%
CHaBr
NO
? 0
SnCl, 2H,0, EtOAc
reflux, 3 b
N—Me 2%
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-continued

NH,
- 0
2,4,5-trichlorepyrimidine
Nall, DMF, =, 130
N=—nMe — am

Me—N

The following 7-[5-Chloro-2-(substimated phenylamino)-
pyrimidin-4-ylamino]-2-methyl-2,3-dihydro-isoindol- 1 -one
are prepared from 7-(2,5-Dichloro-pyrimidin-4-ylamino)-2-
methyl-2,3-dihydro-isvindol-1-one and the corresponding
aniline following the procedure of Example 7A.

86
7-{5-Chloro-2-(2-methoxy-4-morpliolin-4-yl-pheny-
lamine)-pyrimidin-4-ylamino}-2-methyl-2,3-dihy-
dro-isoindol-1-one

5
cl
10 fw
A
o HN N NH
SN
15 —

4]

'H-NMR (400 MHz, DMSO-d6, 8): 3.07 (s, 3H), 3.13-3.17
{m, 4H), 3.75 (s, 3H), 3.34-3.78 {m, 4H), 4.46 (s, 211), 6.54
(dd, 1H, J=8.6, 2.5 Hz), 6.67 (d, 1H, J=2.5 Hz), 7.15 (d, 1H,
J=7.6 Hz), 7.25-7.34 (m, 1H) 7.36 (4, 1H, J=8.6 Hz), 8.13 (s,

% 1H),8.36 (s, 1H), 8.37-8.50 (m, 1H) 10.57 (s, 1H). MS (ES])
m/z 431. 483 (Ms+1)*

The following 7-(5-Chloro-2-(subst.phenylamino)-pyri-
midin-4-ylamino}-2-methyl-2,3-dihydro-isoindol-1-ones are
prepared from 7-(2,5-Dichloro-pyrimidin-4-ylamino)-2-me-

35 thyl-2,3-dihydro-isoindol-1-one and the corresponding
aniline following the procedure of Example 2:

HN N NH
) ' l
Rx
—N

Expl

No. Rx Mass(n'z) NMR (400 MHz) & (pprm)

12-2 494 DMSO-d6: 2.24(s, 3H), 2.45-2.50{m, 4H), 3.07(s, 3H),

o M+1]* 3.15-3.19(m, 4H), 3.74(s, 3H), 4.46(s, 2H), 6.52(dd,

1H), 6,66(d, {H), 7.15 {d, 1H), 7.25-7.36(m, 2H},
8.12(s, 1H), 8.35(s, 1H), 8.35-8.45(m, 1H}, 10.57(s,
1H}
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-continued
cl
(]
HN V)\ NH
g ! |
Rx
—N
Expl
No. Rx Mass(uv'z) NMR (400 ME:z) b (ppm)
12-3 495 DMSO-dé: 1.48-1.57(m, 2H), 1.83-1.88(m, 2H}, 2.83-
M +1]* 2.90(m, 2H), 3.0%(s, 3R), 3.51-3.60(m, 2H), 3.61-
0\\ 3.70{m, 2H}, 3.73(s, 3B), 4.46(s, 2I), 4.69(d, 31},
6.53(dd, 1H), 6.64(d, 1H), 7.4 (d, 1H), 7.25-7.35(m,
2H). 8.12(5, 1H), 8.33(s, 1H}, 8.35-8.45(m, 1H},
10.57(s, \H)
Q

124 577 DMSO-d6: 1.48-1.59(m, 2H), 1.83-1.88(m, 2H),
PM+1)"  2.14(s, 3H), 2.25-2.3%(m, 4H1), 2.42-2.60(m, 51), 2.66-
O 2.73(m, 2H), 3075, 3H), 3.73-3.77(m, 2H), 3.74(s,
3H), 4.96(s, 2H), 6.52(2d, 1K), 6.54(d, 1), 7.14{d,
1H), 7.25-7.34(m, 2H}, 8.12(s, 1), 8.34(s, L H}, 8.35-
B.45(m, TH), 10.57(5, 1)
Q
N
N

125 562 DMSC-d6: 1.35-1.65(m, 8K, 1.73-1.85(m, 21D, 2.40-
pM+1]*  2.59(m, TH), 3.08(5, 3H), 3.52-2.61{m,21), 3.73(s,
o 3H), 4.47(s, 7H), 6.72(3d, LK), 6.94(d, 1H), T.17(d,

1H), 7.34-7.35(m, 2H), 8.21(, 1H), 8.37(s, LH), B.43-
8.53(m, 1H), 10.64(s, 1H)
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-continued
Cl
B
HN \I)\ NH
0, : |
Rx
—N
Expl
. Rx Mess{miz} NMR (400 MHz) & (ppm)
12-6 MS DMSO0-dg: 2.19-2.42 (m, 4H), 2.65-2.89 (m, 3H), 3.07
. miz (s, 3H),3.11-3.30 (m, 11}, 3.48-3.61 (m, 2H), 3.62-
O 336 371 {m, 1H), 3.75 (5, 3E), 3.75-3.83 (m, 211), 4.47 (s,
2H), 6:48-6.52 (m, 1), 6.66 (d, 1K), .15 (d, 1H),
7.26-7.37 (m, 2H), 8.13 {5, L), 8.33 (5, 1H), .42
{brs, 1K), 10.57 (s, 1H).
[N
Njw
k/o

The following 7-(5-Chloro-2-(subst.phenylamino)-pyri- 0
midin-4-ylamino)-2-ethy}-2,3-diydroisoindol-1-ones  are
prepared from 7-(2,5-Dichloro-pyrimidin-4-ylaming)-2-
ethyl-2,3-dihydro-isoindol-1-one and the comesponding
aniline following the procedure of Example 2:

i | N
)\

N TH

Rx

~0

Expl
No. Rx Mass(miz) NME. (400 MHz) & (ppna)
131 S0B  DMSO-d6: 1.19(t, 3H), 2.24(s, 3ED, 2.47-2.51(m, 4H),
M+1]*  3.15-3.21(m, 4H), 3.54(q, 2H), 3.74(s, 31), 4.48(,
O 7H), 6.54(dd, 11), 6.63(d, 18), 7.15 (d, 1H), 7.26-

7.36(m, 2H), 8.12(s, tH), 8.34(s, 1H), 8.37-3.48(m,
1H), 10.38(s, 181)
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Example 7B

2-[5-Chloro-2-(2-methoxy-4-morpholin-4-yl-pheny-
lamino)-pyrimidin-4-ylamino]-N-methyl-benzamide
{Altemnative Synthesis to Example 7A)

To a suspension of 2-[5-chtoro-2-(2-methoxy-4-morpho-
lin-4-yl-phenylamino)-pyrimidin ylamino]-benzoic aid (5.5
g, 12.1 mmol) in 100 mL of THF are added E4;N (2.06 mL,
14.8 runol) and isobuty! chloroformate (1.7 mL, 12.8 mmol)
at-3°C. After stirring at the same temperature for 30 min, the
reaction mixturc i5 further stirred at room temperature for 1
itour and then H,O is added to the reaction mixture. The
resulting precipitate is collected by filtration, washed with
H,0, and dried under reduced pressure to give an intermedi-
ate (4.80 g) (10.96 mmol, 91%) as yellow solid. '

NMR (400 M1z, DMSO-d6, 8): 3.10-3.20 (m, 4H), 3.70-
3.80(m,4H),3.93 (s, 3H), 6.53 (dd, 1H, J=5.08, 2.0 Hz), 6.70

5

=
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{d, 1H, }=2.0 Hz),7.49-7.54 (m, 1H), 7.67 (d, 1 H, }=8.56 Hz),
7.89(s, 1H), 7.85-7.95 (m, 1H), 8.23 (d, 111, 7=0.08 Hz), 8.26
(d, 1E], J=8.56 Hz), 12.60 (s, 1F1).

To a 1M solution of methylamine in THF (560 1, 0.56
mmel) is added 82 mg of the obtained intermediate (0.187
mmol) followed by 1M solution of NalIMDS in FHF (560 u,
0.56 mimol) dropwise. After the reaction mixture is stirred for
10minutes, 5ml, ofH,O is added and extraction is performed
with AcOEt. The organic layer is washed with brine, dried
over Na,SQ,, concemtrated under reduced pressure, and puri-
fied by silica gel column chromatography (Hexane:
AcOEt=1:1 to AcOEL) to give the title compound as z pale
vellow solid. Data are given in Example 7A.

By repeating the procedures described above using appro-
priate starting materials and conditions the following com-
pounds are obtained as identified below.

| N NH
Rx o
[Nj
0]
Expl Rf (solvent)
No. Ry or MS NMR (400 MHz), 5 {ppm)
141 0 0.10 CDCl: 3.02-3.19 (m, 10H), 3.83-3.91 (m, 4H), 3.87 (s,
(n-hexane: 3H), 645 {dd, 1R), 6.52 {d, 1H), 7.09-7.14 (rn, 1H),
~ AcOEt=1:1) 729 {m, 1H), 7.1 (dd, 1H), 7.38-7.45 Cm, 1K), 8.06
N (s, 1H), 8.14 (8, 1K), 8.39 (d, LH), 8.97 {5, 1H).
14-2 0 0.36 CDCly: 1.27 {d, 6H), 3.09-3.16 (m, 4H), 3.81-3.92 (m,
(n-hexane: 4H), 3.89 (5, 3H), 4.26-4.37 (m, 1H), 5.93-5.98 {m,
AcOEt= 112} 1H), 648 {dd, 1B), 6.53 {d, 1H), 7.05-7.11 (m, L H),
N 7.42-749 (m, 2H), 8.08 (s, 1H), 8.12 (d, LH), 8.65 {d,
H 1H), £0.88 (br.s, 1H).
14-3 508 DMSO0-d6: 2.79(d, 3H), 3.09-3.14(m, 4H), 3.74-
M+1]* 3.7Hem, 4H), 3.75(s, 3H), 6.49(dd, LH), 6.65(d, 1H),

7.30 {d, 1H), 7.84(dd, 11D, 8.12(s, 1H), 8.40(s, 1H},
8.65-8.79(m, 2H), 11,3945, 1H)
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-continued
Cl
]
/I\
H’T N NH
Rx 0/
N
4]
Exp! Rf {solvent}
No. Ry or MS NMR. (400 MHz), & (ppm)
14-4 o 466 DMSO-d6: 2.70-2.75(m, 2H), 3.04-3.09(m, 2H), 3.12-
M+ 1] 3.18(m, 4H), 3.74-3.80(m, 4H), 3.75(s, 3H). 6.54(dd,
1H), 6.67d, 1H), 7,14 (d, tH), 7.34(d, 1H),7.37-
7.44(m, 1H), 8.17(s, 1H), 8.35-8.50(m, 1 H), 8.44(s,
1H), 10.58(s, LH)
14.5 0 Rf(Hexane:  DMSO: 118 (t, 3H), 3.11-3.21 {4, 4H), 3.30-3.60 (m,
AROEt=12):  2H),3.71-3.85 (m, TH), 6.50-6.58 (m, 1K), 6.71 (d,
N 0.3t 1H), 7.17-7.26 (m, tH), 7.46 (d, 1H), 7.64 (dd, LH),
ﬁ 8.14 (s, 1H), B.19 (s, LH), 8.57-8.68 (i, 1H), 8.80-
B.87(m, 1H), 11.36 (s, 1H).
F
14-6 (8] Rf (Hexane: DMSO: 1.71-1.92 (m, 2H}, 1.92-2.06 {m, 2H), 3.08-
AcOEt = 111): 3,14 (m, 41}, 3.48-3.57 (m, 2H), 3.63-3.75 {(m, 2H),
0.051

147

Lo}

Ny

3.84-3.90 (m, TH), 6.47 (dd, 11E), 6.53 (d, 11, 7.09
{ddd, 1H), 7.25-7.28 (m, 1H), 7.38-7.44 {m, 1H), 8.06
s, LH), 8.15 (d, LH}, 845 (dd, 1H), 9.50 (5, 1H}.

'H-NMR (400 MHz, & ppm, CDCl): 3.04-3.1¢ (m, 4H),

3.10-3.16 (m, 4H), 3.63-3.68 (m, 4H), 3.85-3.90 (m,
7H), 6.46 (dd, 1H), 6.53 (d, 18), 7.20-7.25 (m, 1H),

7.33 (brs, 1H), 7.56-7.62 (m, tH), 7.85 (dd, 1H), 8.03
(d, 1H), 8.12 (s, 1H), 8.57-8.61 (m, LH), .30 (s, 1H).

94
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The following 2-(5-Chloro-2-(subst. phenylamino)-pyri-
midin-4-ylamino)-N-methyl-5-pymolidin-1-yl  benzamides
are prepared from 2-(5-Chlore-2-methyl-pyrimidin-4-
ylamino}-N-methyl-3-pyrrolidin-1-yl-benzanide and the
corresponding aniline following the procedure of Example 2:

Cl

O
Expl
No. Rx Mass(m/z) NMR {400 MHz) 6 (ppm)
51 551 DMS0-d6: 1.94-1,5%(m, 9H), 2.23(s, 3H), 2.43-
M4+1]* 2.48(m, 4H), 2.78(d, 3H), 3.11-3.17(m, 4H), 3.22-
0\ 3.29¢m, 4H), 3.76(s, 3H), 6:46(dé, 1H), 6.48-6.53(m,

1H), 6.63(d, 1), 6.79(d, 1H), 7.44(d; 1H), 7.896s,
1H), 7.99(s, 1H), 8.24(d, 1H), 8.60(d, 1H), 10.88(s,
1H)

$.63(m, 1HD), 10.88(s, 1H)
0
N
\O ~
538 DMSO-d6: 1.94-1.99(m, 4H), 2.78(d, 3H), 3.09-
M+i]*  3.55(m, 4H), 3.22-3.27(m, 41D, 3.73-3.77(m, 41D),
~ 3.76(s, 3H), 6.47(dd, LH), 6.47-6.53(m, 1H), 6.65(d,
1H), 6.79¢d, 1H), 7.47(d, 1H}, 7.90(s, 1H), 7.99(s, tH),
8.24(d, LH), 8.60(d, 1D, 10.88(s, 1H)

()

15-2 566 DMSO-dé: 1.60-1.70(m, 2H), £.90-2.00(m, 6H), 2.12-
M+1)"  2.20(m, 2H), 2.18(s, 3H), 2.60-2.65(m, 2H), 2.76(d,
SN 3H),3.22:3.28(m, 48), 3.73(s, 3H), 4.25-4.37(n, 1H),
6.49-6.55(m, 2H), 6.62(d, LH), 6.80(d, LH), 7.53(d,
1H), 7.90(s, 1), 8.00(s, tH), 8.24(d, 1H), 8.58-
153
0.

96






US 7,964,592 B2

97
The following 2-]5-Chloro-2-(4-fluoro-2-methoxy-phe-
nylamino)-pyrimidin-4-ylamino]-5-subst.-N-methyl-benza-
mide are prepared from the corresponding aniline following
the procedure of Example 2:

a
Sy

A

0 HN N NH

0
~ N ~
H
Ry F
Expl
No. Ry Mass(m/z) MMR (400 MHz) 5 {ppm)
16-1 487 DMSO-d6: 2.79(d, 3H), 3.11-3.15(m, 4H), 3.74-
3 [M+1]*  3.81(m, 4H), 3.81(s, 3H}, 6.76(ddd, 1H), 6.95-7.05(m,
N 2H), 7.21(d, 1H), 7.72(dd, 14}, 8.08(s, 1H), 8.09(s,
1H), 8,33(d, LH), 8.63-8.73(m, 1H), 11.17(s, 1H}
0
162 | 500 DMSO-d6: 2.24(s, 3H), 2.43-2.52(m, 4H),2.79(d, 3H),
| [M+1]*  3.03-3.18(m, 4H), 3.88(s, 3H), 6.75(ddd, 1H), 6.94-
N 7.03(m, 28), 7.20(d, 1E), 7.73(dd, 1H), 8.03-8.11(m,
2H), 3.30(d, LH), 8.60-8.70(m, 1H), 11.14(s, 1H)
X
16-3 | 432 DMSO-d6: 2.79(d, 3H), 3.80-3.81(m, §B), 6.75(ddd,
M+1]* 1H), 6:96-7.02(m, 2H), 7.27(d, 1H), 7.67(dd, 11),
o 3.10(s, 1H), 8.16(s, 1H), 8.39{d, L 1), 8.70-8.76(m,
| 1H), 1120, 1H)
16-4 568 DMSO-d6: 1.35-1.62(m, 8H), 1.78-1.85(m, 21}, 2.30-
: [M+1]*  240(m, LH), 2.41-2.52n, 4H), 2.60-2.70(n, 2H),
N 2.78(d, 3H), 3.70-3.80(m, 2H), 3.81(s, 3H), 6.75(ddd,
1H), 6.95-7.02{m, 2H), 7.20(d, 1H), 7.72{dd, 1H),
8.05-8.08(m, 2ED), 8.28(d, tI1), 8.63-8.69(m, 111},
11.12(s, 1H)

98
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Example 16B Example 16C

a
I\j\ F>IL/§ a N/J\NH
~
1\\&‘// o
F

~
g
i3
F CDCl,: 3.56-3.65 (m, 2H), 3.88 (5, 3H), 5.11-5.19 (m, 1H),
6.50-6.56 (m, 1H), 6.61-6.66 (m, 1H), 7.25-7.29 (m, 1H),
7.38 (brs, 1H), 7.58-7.62 (m, 1H), 7.97 (dd, 1H), 8.02-8.10
2 (@, 1D, 8.15 s, 1H), 8.41 (dd, 1H), 831 (s, 1H).

The following 2-(5-Chloro-2-(subst.phenylamino)-pyri-

CDCly:3.01-3.10 (m, 4H), 3.63-3.68 (m, 4H), 3.89 (s, 3H),  midin-4-ylamino)-5-fluoro-N-methyl-benzamide are pre-
6.59(ddd, 1H), 6.66 (dd, 1H),7.20-7.26 (m, 1H), 736 (s, 1H),  pared from 2-(2,5-Dichloro-pyrimidin-4-ylamine)-5-fluoro-
7.57-1.63 (m, 1H), 7.84 (dd, 1H), 8.09-8.14 (m, 1H), 8.14 (s, = N-methyl-benzamide and the corresponding aniline
1H}, 8.53 (d, 1H), 9.30 (s, 1H). following the procedure of Example 2:

Expl
No. Rx Mass(m/z) NMR {400 MHz) & (ppm)

181 595 DMSO-d6: 2,06 (s, 3H), 2.78 (d, 3D, 3.05-3.18 (m,
[M+1]*  BH),3.53-3.6 (m, 4H), 3.68-3.77 (m, 4H), 3.77 5,
3H), 6.51 (dd, 1H), 6.69 (d, 1H]}, 6.88 (brd, 1F), 7.20
(d, LH), 7.43 (d, 1H), 2.99-8.03 (m, 2H), 8.34 (brd,
TH), 8.63-8.71 (m, TH), 1115 (s, EH).

()

PN

Q)
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The following 2-[5-chloro-2-{subst.phenylamino)-pyrimi-
din-4-ylamino]-N-isopropyl-benzenesulfonamides are pre-
pared from 2-(5-chlore-2-chloro-pyrimidin-4-ylamino)-N-
isopropyl-benzenesulforamide and the comesponding
aniline following the procedure of Example 7A

102

8.7 I
4
Y 7/8/ Rx
Q
Rf (solvent)
ExplNo. Rx OrMS NMR (406 MHz), & {ppm}
19-1 0.39 DMSQ-dé: 0.94{d, 6H), 1.75-1.84{m, 1H), 2.07-
{MeOH: 2.16(m, 1H), 2.33(s, 31, 2.98-3.04(m, LH}, 3.22-
0\ CH,Cl=1:4)  3.36{m, SH), 3.42-3.4%m, 1H), 3.74(s, 3H), 6.05(dd,
1H}, 6.18(d, LH}, 7.18(dd, £H}, 7.25(d, L H}, 7.35-
1.45(m, 1H), 7.77-7.82(m, LH), 7.70-8.10(m, 1H},
B.09-8.17 {m, 2H), 8.45-8.63(m, 1H), 9.34(s, 1H)
N z
N.—
H
192 040 CDCly: 1.00(d, 6H), £.13(t, 3H}, 1.83-1.92(m, 1H),
e (n-hexane: 2.23-2.3G(m, 1H), 2.70-2.78(m, 21}, 3.08-3.13(m, 1H),
0 AcOEt = 1:1) 3.27-3.54 {m, 5H), 3.85(s, 3H), 4.33(d, 1H), 6.05(d,
iH}, 6.13(s, 1 H), 7.13(bs, 1H), 7.18-7.22(m, 1H),
1.52-7.56(m, 1H), 7.83-7.86(m, 1H), 7.95-7.98(m,
tH), 8.0%(s, 1H), 8.47-8.49(m, 1K}, 8.8%(s, 1H)
N z
N
H Y
19-3 0.30 CDCly: 0.93 {d, 6H), 1.05-1.09(m, LH), 1.48-1.59(m,
(n-hexage: 6H), 2.16(s,3H), 2.61-2.67(m, 1H}), 2.80-2.83(m, 1H),
AcQEt= 1:1) 3.75(g, 3H), 3.80-3.89(m, 2H), 6.44-6.47(m, 1H),

<

6.62-6.63(m, 1K), 7.18-7.22(m, 1H), 7.42-7.46(m,
114), 7.80-7.89(m, 2H), 8.17(s, 111}, £.23(s, 1H), 8.42-
B.44(m, 1H), 8.89(s, 1H)
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-continued

Rf (solvent)
Or MS NMR (400 MHz), & (ppr)

ExplNe. Rx
194 0.69 DMSO-dd: 0.594(d, 6H), 1.45-1.57n, 2H), 1.80-
v (MeCH: 1.88(m, 2H), 2.14(s, 3H), 2.25-2.35(m, 4H), 2.45
0 CH,Cly=1:3) 2.55(m, 4H), 2.62-2.70{mm, 2H}, 3.28-3.37(m, 1H),
3.68-3.74(m, 2H}, 3.75(s, 310), 6.44(dd, 1 H, }=8.82,
2.0 Hz), 6.65(d, 1B, J=2.0 Hz), 7.21(dd, 1H}, 7.37(d,
1H), 7.45(dd, 1 H), 7.81 (dd, 1, J=1.82, 1.52 Hz), 7.84-
7.92(m, 1H), 8.12-8.20(m, tH), 8.16(s, 1H), 8.43-
Q

$.51(m, LH}, $.31(5, 1H)

N
195 035 CDCly: 0.93(d, 6H), 2.23(s, 3H), 2.45-2.48(m, 4K),
(-hexane:  3.12-3.15(m,4HD), 3.75(s, 3H), 6.42-6.45(m, 1F), 6.63
On.  ABt=L1) (5 IH),7.19-7.23(m, 1H), 7.38-7.47(m, 2H), 7.80-
7.39(m, 2H), 8.16(5, 1 H), 3.46-8.48(m, 1H), 9.34(s,
1H)

196 045 CDCly: 0.994d, 61), 3.40-3.49(m, 1H), 2.83(s, 3H),
(nhexane: 4.29-4.31(d, 18), 6.51-6.56(m, 1H), 6.62-6.65 {m,
0\ ACOEL=1:1)  1H), 7.24-7.28(m, LH), 7.3%(s, 1H), 7.56-7.60(m, 1H),
7.98-8.15(m, 31), 8.34-8,37(m, 110, 8.89(s, 11D}
F

197 0.28 DMS0-dé: 0.93(d, 6H), 1.59-1.67(m, 2H), 1.90-
(n-hexane: 1.93(m, 2H), 2.10-2.24(m, 5H), 2.60-2.67(m, 2H),

o AcOEt = 1:1) 3.74(s, 3H), 4.33-4.37(m, 1H), 6.47-6.50(m, 1H),

6.63¢d, 1H), 7.18-7.22(m, L H), 7.41-7.45¢m, 2H),

7.79-7.87(m, 2H), 8.16(s, 1H), 8.21(s, 1ID), B.41-

B.43(m, 111}, 9.25(, L 1))
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-continued

Rf (solvent)
ExplNe. Rx CrMS NMR (400 MHz), § (ppm)
19-8 025 DMSO-d6: 0.93(d, 6H), 3.09-3.12(m, 4H}, 3,74~
{n-hexane: 3.76(m, TH), 6.43-6.46(m, 1H), 6.64(s, 1H), 7.19-
O~_  AOEt=ld}  7.23(m, 1H), 741-7.48(u, 2H), 7.80(d, 1H), 7.82(d,
1H), 8.1%{s, 1H), 8.46-8.48(m, 1H}, 9.31{s, 1H}
Nj
0

199 0.56 DMSO0-d6: 0.93(d, 6H), +.89-1.90{m, 15}, 2.30(bs,
(MeOH: 6H), 3.13-3.30(m, 6H), 3.74s, 3H), 6.10(d, 1H),

On. CHCh=l#) 6225, 1H), 7.L6-7.20(m, 1H), 7.25-7.2%m, LH),

7.40(bs, 1H), 7.79-7.81(m, 1H), 7.86-7.88(m, 1H),
B.12(s, 1H), 8.15(s, 2H), 8.51(s, 1H), 9.34(s, 1H}

19-10 045 CDCly: 0.99(d, 12H3, 2.27(s, 2H), 2.31(s, 61, 2.96(s,
(MeOH: 2H), 3.39-3.48(m, 1H), 3.83(s, 3H), 4.30(d, 1H), 6.09-
O CHCL=Id4)  6.1%m, H), 6.19(d, 1H), 7.11(s, 1H), 7.19:7.23(m,
1H), 7.51-7.5%(m, 1H), 7.76-7.79(m, 1H), 7.95(d, 1H),
8.09(s, 1H), #.46-8.49(m, L11), 8.88(s, 1H)

19-11 0.30 DMS0-d6: 0.93(d, 6H), 2.96-2.9%(m, 4H), 3.74-
(n-hexane: 3.76(m, 7H), 6.67-6.72(m, 1H), 7.21-7.25(m, tH),
“~ AcOEt = 1:1) 7.31-7.34(m, tH), 7.44-7.48(m, 1H), 7.80-7.83(m,
1H), 7.88(d, LH), 8.21(s, 1H), 8.42(d, 1H), 8585,
1H),9.30 (s, tH}

106
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-continued
Cl
g
L/k NH
o . .
Ny |
Y \//S/ Rx
[¢]
Rf (solvent)
Explio., Rx CrMs NMR (400 MHz), § (ppm)
19-12 042 DMSO-d6: 0.94(d, 6H), 1.68-1.76({m, 1H), 1.99-
(MeCH: 2.07(m, LH), 2.2%(s, 3H), 3.05-3.49(m, 6K), 3.75(s,
O_  ClCh=l4) 3H), 6.36-6.40(m, 1H), 7.10-7.37(m, 3H), 7.70-
7.80(iz, 1H), 8.08-8.3%m, 3H), 9.24(s, 1H}
F
N i.
N.._.
H
19-13 050 CDCly: 1.0 (d, 6H), 1.94-1.96(m, 1H}), 2.01(s, 3H),
{(MeOH: 2.29-2.37(m, 1H}, 3.1%-3.58{m, 5H), 3.86(s, 3H),
On_  CHCL=1d)  442(d, 1H)4.59-4.63(m, 1), 5.70(d, 1H), 6.05-
6.08(m, L), 6.15-6.16(m, 1H), 7.17-7.24(m, 2H),
7.53-7.5%m, 1H), 7.90(d, 1K), 7.51-7.98(n, TH),
8.00(s, 11}, 8.47(d, 1H), 8.91(5, 1H)
N
i 0
N—-<
H
19-14 0.53 CDCly: 1.00{d, 6H), 2.04(s, 3H), 2.05-2.29(m, 2H),
(MeOH: 2.96(s, 3H), 3.16-3.54¢m, 5H), 3.86(s, 3H), 4.57
On. CHCL=14)  463(m, 1K), 5.39-546(m, 1H), 6.07-6.09(m, 18),
6.16(d, LED), 7.18-7.26(m, 28), 7.53-7.57(m, 1H),
7.89-7.98(m, 2H), 8.08(s, 1M}, 8.47(d, 1H), $.94(d,
1H)
N
: o
/N—4
19-15 0.56 DMSO-d6: 0.93(d, 6E), 1.48-1.56(m, ZH), 1.65-
{MeOH: 1.75(m, 4H), 1,90-1.93(m, 2H), 2.05-2.15(tn, 1H),

-0~

CHyCl = 1:4)

2.45-2.55(m, 5H), 2.69-2.75(m, 2D, 3.61(d, 2H),
3.74(s, 1H), 6.42-6.51(m, 1H), 6.61{d, 1H), 7.18-
7.22(m, 1H), 7.3%(d, 1H), 7.43.74%m, 1H), 7.80(d,

1H), 7.81-7.89{(m, tH)}, 8.16(d, 1H), 8.46-8.48{m, | H),

9.31(s, 1H)

168
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RF (solvent)
ExpliNo. Rx Or MS NMR (400 MHz), b (ppm}
19-16 0.56 DMS0-d6: 0.92(d, 6H), 1.65-1.75(m, 4H), 1 88-
(McOH: 2.00(m, 4H), 2.39-2.43(m, 2H), 2.60-2.65(m, 2H),
0\\ CH,Cl;=1:4) 3.03-3.07(m, 1H), 3.03-3.40(m, 2H), 3.70(s, 3H),

3.77-3.78(m, 1H), 6.09(d, 1F, 6.23(s, 1H), 7.13-
7.78(d, 1H), 7.86(d, 1H), 8.10(5, 1H), 8.13(s, LH),
§.40-8.50(m, 1H), 9.31(s, 1H}

N

( } S \D

19-17 0.23 DMSO-d6: 0.93(d, §H), 1.24.-1L.57(m, 4H), 1.69-
{n-kexane: 1.78(m, 2H), 1.98-2.0d(m, 1H), 2.15-2.33(m, 5H),
0.  AOEt=1I) 2.70-2.80(m, LH), 3.74(s, 3H), 291-3.94(m, 1H),
4.05-2.09(m, 1H), 6.46-6.49(m, LED, 6.63(d, 1H},
T.18-7.22(m, TH), 7.42-7.46(m, ZH), 7.80(d, iH),
7.89(d, 1K), 8.17{s, 1H), 8.25(s, 1H), 8.42-8.44(m,
1H), 9.31¢s, 1K)
0
&/

1918 048 DMSO-dé: 0.93(d, §H), 1.03(, 3H), 1.13(, 3H), 1.42-
(n-hextne: 1.81(m, 4H}, 2.57-2.83(n, 4H), 3,17-3.41(m, 4H),
AcOEt=1:1)  3.65-3.75(m, 1H), 3.80(s, 3H), 4.21 (bs, 1H), 6.42
6.47{m, 2H), 6.51{d, 1H), 6.63(d, 1H}, 7.1%-7.22(m,
tH), 7.38-7.47{m, 211), 7.80-7.82(m, 1H), 7.85(d, LH),

N
8.16(s, 1H), 8.47-3.49(m, 1H), 9.31(s, 1H)
OYN\/
N
NH,
O

044 CDCly: 1.45-1.62 (m, 2H), 1.72-1.78 {m, 1H), 1.82-
(CH2CI2; 190 (m, 15), 2.40-2.46 (m, 1H), 2.61-2.75 (m, 2H),
MeOH w9:1)  3.75-3.70 (m, 2H), 3.76 (5, 3H), 6.45 (dd, 1H), 6.62 (&,
1H), 6.85 (s, 1H), 7.19-.23 (m, 1H), 7.36-7.48 (m,
3H), 7.80-7.82 (m, 154), 7.85-7.93 (br, 115), 8.16 (s,
2H), 8.43-8.52 (m, 1H), 9,31 (s, 1H)

N.
0

19-19 :
Cl“/

110
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o]
hin N NH

§ P
\r \/sl Ilzx
0/

Rf (solvent)
ExplNo. Rx OrMs NMR {400 ¥Hz), & (ppm)

19.20 Ms: 547 DMSO-d6: 0.94 (¢, 6H), 1.73-1.82 (m, LH), 2.23-2.33
(m, 4H), 2.34-2.41 (m, LH), 2.54-2.62 {m, 1H), 2.62-

0 2,68 (m, 1K), 2.77-2.82 (m, 1H), 3.25-3.35 {m, 1H),
3.74 (5, 3H), 4.85-4.92 (m, 1H), 6.4 (dd, 1H), 6.57 (d,

1H), 7.16-7.24 (m, 1H), 7.38-7.51 {m, 1H), 781 {4,

LH), 7.82-7.94 (m, 1H), 8.16 (5, 1H), .22 (brs, 1H),
8.38-8.48 (m, 1H), 9.3 (ors, 1H)

8.62 (s, LH), 9.28 (s, 1H}

0
é,\
1921 Ms: 579 DMSC-06:.92 (d, 6H), 1.61-1.71 (m, 2H), 1.86-1.96
(m, 2H), 2.13-2.32 {m, 5H), 2.57-2.64 (m, 2H), 3.2-3.4
0\ (m, 1H), 3.7 (5, 3H), 4.27-4.35(m, 1H), 6.86 (dd, 1H),
7.19-7.27 (m, 1), 7.39-7.46 (m, 1H), 7.81 (dd, 1H),
7.84-7.92 (m, 1H}, 8.21 (5, LH), 8.36-8.42 (m, 1H),
lfoj
x

19-22 Ms: 549 DMSO-d6: 0.9 (s, 6H), 0.94 (d, 6H), 2.9 (d, 2H),
3.24 (d, 2H), 3.25-3.35(m, 1H1), 3.27:3.36 (in, 1H),
O 3.68 {s, 3H), 4.58 {1, 1H), 5.3 (t, 1H), 6.16 (dd, 1H),
6.39 {d, LH), 7.13 (d, 1), 7.15-7.21 (m, 18}, 7.35-
7.45 {m, 1H), 7.8 (dd, 1H), 7.83-2.92 (m, 1H), 8.09 (s,
1H), B.11 {5, |H}, 8.45-8.57 (m, 1H), ©.33 (s, 1H)

19-23 RE:0.51 DMSO-d6: 0.94 (d, 6H), 172 (s, 6H), 3.25-3.35 (m,
{0-hexane: 1H}, 3.36 (d, 211), 3.68 (5, 31), 4.73-4.78 (brs, LH),
0\ AcOEt=1:1) 481, 1H), 6.29 (dd, 1H), 6.44 (d, 1H), 7.14-7.22 {m,
2H), 7.38-7.46 (m, 1H), 7.8 (dd, 1H), 7.85-7.9 (m, 1H),
8.1 (s, 1H), 8.13 (5, 1H), 8.45-8.55 (m, 1H), .32 (5,
1H)
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Rf (solvent)
Explio. Rx OrMS NMR (400 MHz), b (ppm}

1924 Ms: 577 DMSO-d6: 093 (d, 611), 0.96 (s, 6H), 2.22 (s, 6H),
3.25-3.35 (m, 1H), 3.7 {5, 3H), 3.75 (s, 3H), 6.46 (24,

N 1H), 6.2 (d, 1H), 7.16-7.23 (m, 1H), 7.38-7.47 (m,

1H), 7.81 (dd, tH), 7.85-7.9 (m, 1H}, 8.17 (s, LH),

8.23 {5, 1H), 8.34-8.48 {m, 1H), 9.31 {5, 1H)
4]
SC”/

1925 Ms: 521 DMSO-d6: 0.94 (4, 6H), 3.12 {1, 4H), 3.25-3.35 (m,
1H), 3.75 (1, 4H), 6.73 (dd, 1H), 6.85 (dd, 1H), 7.16-

F 7.24 (m, 1H), 7.25-7.32 {m, 1H), 7.38-7.47 {m, 18),
7.8 (dd, 117), 7.88 (d, 111), 8.18 (5, LH), 8.42-8.52 (m,

1H), 8.86 (s, 1 H}, 9.36 (5, 1H)
N]
(8

19-26 Ms: 565 DMSO-d6: 0.93 (d, 6H), 2.4-2.56 {m, 4H), 2.69 (t,
2H}, 3.25-3.38 (m, 1H), 3.59 {, 4H), 4.11 (1, 1H), 6.75
F {dd, TH), 6.93 (dd, 1H), 7.167.23 (m, 1H), 7.3-7.4 (m,
1H), 7.4-7.38 (m, 1), 7.8 (dd, 1), 7.88 (d, 1H), 8.19

{5, 1H), 8.36-8.5 {m, 1H), 8.92 (s, 1H}, 9.34 (5, LH)

1927 Ms: 614 DMSO-d6: 0.93 (4, 6H), 1.3-1.62 (m, 8H), 1.75-1.83
(n, SE), 2.26-2.4 {m, 1H), 2.4-2.58 (m, 4H), 3.28-3.38
0\ (m, 1H), 3.68-3.78 (m, 5H), 6.42 (dd, 1K), 6.64 {d,
1H), 7.18-2.24 {m, 1H), 7.42-7.5 (m, 2H), 7.77 (d, 1 H),
7.82 (dd, 1H), 8.13 (s, 1), 8.17 (s, 1H), 8.4-8.5 (m,
1H), 9.36 (s, 1H)
Q

114
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Cl
(]
N,/J\NH
o : :
N |
// Bx
o]
R (solvent)
Expliio. Rx OrMS NMR (460 MHz), & (ppm)

{(m, 1H), 7.8 (dd, 1H), 7.89 (d, 1H), 8.19 (s, 1H), 8.36-

1928 RE0S DMSO-d6: 0.93 (d, 6H), 1.6-1.7 (m, 2H), 1.88-1.98
(McOE: (m, 2H), 2.17-2.35 {m, SH), 2.6-2.73 (m, 2H), 3.25-3.4
F CHCI=%T)  (m, 1H),4.34-4.44 (m, L), 6.75 {dd, 1H), 6.93 (dd,
1H), 7.16-7.23 (m, 1H), 7.29-7.36 (m, 1K), 7.37-7.47
846 (m, 1H), 8.92 (5, LH), 8.31 (5, 1H)

(05
T
19-29 Ms: ST? DMSO-d6: 0.93 {d, 6H), 2.45-2.55 (m, 4H), 27 (;,
2H), 3.25-3.35 (m, LH), 3,59 (t, 3H), 3.76 (5, 3HD), 4.1
O {t. 1H), 6.48 (dd, LH), 6.65 (d, tH), 7.18-7.24 (m, 1),
74-1.5 (m, 2H), 782 (&d, L), 7.88 (d, LH), 8.17 (s,
1H), 8.24 (s, 1H), 8.4-8.48 (m, [H), 9.31 (s, LH)
OI
N/ﬁ
@
19-30 Ms:590  DMSO-d6:0.93 (d, 6H), 2.15 (s, 3K), 2.2-2.4 {m, 4H),
2.4-2.6 (m, 4H), 2.69 (1, 3H), 3.25-3.35 (m, HH0), 3.75
NG (s, 3H), 4.08 (1, 2H), 6.47 (ad, 1H), 6.64 (d, 1H), 7.1
724 (m, 1H), 7.41-7.48 (m, 3H), 7.81 (dd, 1H), 7.86.
791 fm, 18), 8.17 (5, LH), 8.24 (s, 1H), 8.39-8.46 (m,
1H), 931 {5, 1E)
0

19-11 Ms: 588 DMSO-d6: 0.94 (4, 6H), 2.19-2.36 (m, 4H), 2.66-2.85
(m, 3H),3.15-3.21 (e, LH), 3.73-3.8 {m, 5H), 6.43

O {3d, 1H), 6.63 (d, L), 7.18-7.25 (m, 1H), 7.4 {d, 1H},

7.43-7.5 (m. 15}, 7.81 (dd, 1H), 7.9 (d, 1H), 8.16 {s,
1H), 8.17 (s, 1H}, 8.42-8.52 {m, 1H1), 932 (5, 1H)

116
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g /0 By N };ﬂ'{
/
7/s Rx
0
Rf (solvent)
ExplNo. Rx Or MS§ NMR (400 MHz), b (ppm)
19.31 Ms: 560 CDCly: 1.01(s, 6H), 1.45-1.56 (m, 2H), 2.03-2.11 {m,
2H), 2.11-2.2 {m, 2H}, 2.31 (s, 3H), 2.78-2.87 (m, 2H),
0. 3.22-3.31 (m, 1H}, 3.39-3.5 (m, 1H), 3.82 {5, 3H), 4.5
™~

4.6 (m, 1H), 6.13 (dd, 1H), 6.2t (d, 1HD), 7.16 (s, 1H]},
7.18-7.24 (in, 1H), 7.5-7.57 (m, 11}, 7.82 (d, 1H),
.97 (dd, 15), 8.16 {5, 1H), 8.08 (5, 1H), 8.46(d, 151),
8.92 (s, 1H)

HN.

N

The following 2-[5-chloro-2-(subst.phenylamino)-pyrimi-
din-4-ylamino]-N-methyl-benzenesnlfonamides are pre-
pared from 2-(5-chloro-2-chloro-pyrimidin-4-ylamino)-N-
methyl-benzenesulfonamide and the corresponding aniline
following the procedure of Example A

~ \S// -
g
ai Ny

4 I
-~ \/}S Rx
Qo
Rf(solvent)
ExplNo. Rx or MS NMR (400 MHz), & (ppm)
20-1 .50 CDCly: 2.63(d, 3H), 3.1401, 41, 3.87-3.90(m, TH),
Ve {AcQE) 4.64(m, L H), 6.45(dd, 1H), 6.55(d, 1H}, 7.23-7.26(m,
Y 1H), 7.51-7.55(r, 1H), 7.91(d, 1H), 7.85(dd, 11T},

8.06(s, 1), 8.47(d, LH), 9.26(5, 1H)
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Cl

Q
/H\sif ”
4
J
Ci
)
/L
'H o) N NH
P I
[S Rx
o]
Rf (solvent)
Expl¥No. Rx or MS NMR (400 MHz), & {ppm)
20-2 vz 346, DMSQ-dé: 2,06 (s, 3H), 243 (5, 3H), 110 (m, 2H),
o S48 (M + 1) 3.16 {m, 2H}, 3.59-3.62 {m, 4H), 3.77 (s, 3H}, 6.49
Y {dd, 1H), 6.68 (d, 1H), 7.21-7.25 (m, 1H}, 7.42 (4, 1H),
7.49 (dd, 1HD), 7.75-7.77 tm, 1H), 7.78(s, LI1), 8.16(s,
LH), 8.21 (s, LH), 8.50(d, 1H), 9.35 (s, 1H)
N.
|
Ac
20-3 0.27 CDCly: 2.65(d, 3H), 4.45-4.49(m, 1H), 6.99-7.04(m,
(e-hexane: 1H), 7.17-7.28(m, 4H), 7.56-7.60{m, | H), 7.96-
0 F AcOEt = 3:1) 7.98(m, LH), 8.18(s, 1H), 8.31-8.34(m, 1H), 8.41-
8.44(m, 1H), 9.14(s, LH}
FF
204 0.27 CDCly: 2.65(d, 3H), 4.54-4.58(m, 1H), 6.53(dd, 1H),
{n-hexanc: 6.98-7.02(m, 1H), 7.11-7.15(m, 2H), 7.24-7.28(m,
o F AcOEt = 3:1) 1K), 7.35(bs, LH), 7.57-7.61(m, 1H), 7.95-7.98(m,
LH), 8.16(s, 1H), 8.29-8.32(m, 1H), 8.42-8.46(m, 1H),
Ly 9.14(s, LH)
20-5 0.46 CDClyr 1.93-2.00{m, 5H), 2.29-2.37(m, 1H), 2.62{d,
{McOH: 3H), 3.20-3.78(mm, 4H), 3.86(s, 310, 4.60-4.64(m, 2H),
0\ CH,Cly = 1:4) 5.68-5.69(m, 1H), §.09-6.16(m, 2H), 7.15(bs, 1H),
7.19-7.23(m, 1 H), 7.534-7.58(m, 1H), 7.88-7.85(m,
2H), 8.06(s, 1H), 8.55-8.57(m, 1H), 9.08(s, LH)
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Cl

HN N Cl

8./ —
=5
0
Ci
(]
/*
H HN N NH
PN Y |
,?S Rx
0
Rf {solvent)
ExplNo. Rx or MS NMR (400 MHz), & {ppm)
20-6 : 518 DMSO0-d6: 2.23(s, 3H), 2.43(s, 3H), 2.45-2.50{m, 4H),
M+ 11+ 3.12-3.17(m, 4H), 3.76(s, 3H), 6.45(dd,1H), 6.63(d,
O\ 1H), 7.22{(dd, 1H), 7.37(d, 1K}, 7.43-7.50(m: 1H}),

7.74-1.78{m, 1H), 7.76(d, L FD, 8.15(s, LH), 8.19(s,
1H), 3.46-8.53(m, 1H), 9.35(bs, 1H)

S

-7 504 DMS0-d6: 2.43(s, 31), 2.80-2.89(m, 4H), 2.59-
M+ 1+ 3.07(m, 4H}, 3.76(s, 3H), 6.44(dd,1H), 6.61(d, 1H),
0\ 7.18-7.24{m, 1H), 7.37{d, 1H), 7.44-7.50¢m, 1H),

7.75(dd, 1H), 8.15(s, 1H), 8.18(s, 1H), $.45-8.55(m,
1H), 9.20-9.45(m, 1H)

20-8 586 DMSO-d6: 1.35-1.43(m, 2H), £.45-1.61 (m, 6H), 1.75-
M+ 1)+ 185(m,2H), 2.30-2.40(m, 161), 2.43(d, 3H), 2.42-
O~ 2.55(m, 4H5), 2.60-2.70(m. 2H), 3.68-3.77(m, 2H),
3.75(s, 3H), 6.43(dd, 15), 6.62(d, tH), 7.21 (dd, 11,
7.36(d, 19}, 7.43-7.51(m, LH), 7.73-7.81(n, 1H),
7.75(dd, 1H), 8.15(s, LH), 8.17(s, 1H), 8.45-8.52(m,
1H), 9.34(bs, 1H)
Q
@
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o]
(]
5 /0 N N Ci
K ——
~ \/}S/
o
Cl
(]
A
ﬁ ﬂo N N ll\IH
-~ >/s Rx
4]
Rf (solvent)
ExpiNo. Rx or M§ NMR (400 MHz), 5 (ppim)
20-9 569 DMSO-d6: 1.85-1.95(m, 2H), 2.15(s, 38), 2.18(t, 2H),
M+ 1+ 2.22-2.40{m, 8H), 2.83(s, 5H), 4.17(t, 2H), 6.65(d,
1H}, 7.06(dd, 1H), 7.20(d, 11}, 7.22(ddd, LH), 7.23(d,
\ « 1H), 7.39-74%(m, 2H), 7.72-7.82(m, 1H), 7.77(dd,

iH), 8.26(s, 1H}, 8.52(d, 1H), 9.22(5, 1H), 5.36(s, 1H)

N
20-10 556 DMSO-d6: 1.85-1.93(m, 2H), 219, 2H), 2.25-
M+1)+ 2.35(m, 4H), 2.43(s, 3H), 3.55-3.60(m, 4H), 4.15(t,
2H), 6.66{d, 1H), 2.06(dd, 1H), 7.17-7.24(m, 1H},
\ 7.21(d, TH), 7.27(d, LH), 7.39-7.45(mn, 11}, 7.44(d,
LH), 7.70-7.80{m, 1H), 1.76(dd, 1H), 8.26(s, 1H),
N 8.52(d, 1H), 9.21(s, 1H), 9.36(s, 1H)
N
4]
2011 Rf DMSO-d6: 2.64 (d, 3H), 2.87-2.96 (m, 48), 3.65-3.74
e (Hexane: (i, 4H), 3.86 (s, 38), 443451 (m, | H}, 6.50 (dd,
0 AcOEt = 121) 1H}, 6.81 (d, :H), 7.55-7.64 (m, 210), 7.96 {d, 111},
0.29 8.01 (s, 1H), B.19 (s, 1H), 8.49 {d, 1H), 9.07 (s, LH).

Q
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Cl

P
4
0/
Cl | e .
PN
i/ o
- }‘/S Rx
o
Rf (solvent)
ExplNe. Rx or MS NMR (400 MHz), & {ppm)
20-12 MS DMSO-d6: 2.64 (d, 3H), 3.05 (bs, 4H), 3.59 (be, 3H),
P 535 3.87(bs, 3E), 3.89 (bs, 4H), 4.52-4.48 (m, 1K),
0O 6.57(bs, 1H), 7.25-7.20(m, 1H), 7.44-7.32 (m, 1H),

7.63-1.52 (m, LEL}, 7.94(bs, 110), 8.06 {d, 111), 8.25(s,
1H), 8.48(d, 1H), 9.06(bs, 1H)

20-13 MS DMBSO-ds: 2.17 (bs, 3H), 2.63 {d, 3H), 2.68 (bs, 4H),
548 3.10(bs, 4H), 3.57 (5, 3H), 4.56-4.46 (i, 1H),
0\ 6.50(bs, 1H), 7.27-7.18(m, 1H), 7.37 {bs, 1H), 7.62-
7.55 (m, 1H), 7.94(bs, 1H), 7.95 (d. LH), 8.16(s, 1H),
8.48(d, 1H), 9.04(bs, 1E)
A :

20-14 MS TIMSQ-d6: 1.06 (t, 3H), 1.86 (dd, 2H), 2.37 (5, IH),
346 2.62-2.59 (m, 4H), 2.64(d, 3H), 4.00-3.97 (m, 4H),
O™ 4,624,534 (m, 1H), 6.44 (dd, 1H), 6.54(d, [H), 7.27-

7.22(m, 1H), 7.34(bs, 14), 7.58-7.54(m, 1H), 7.95(dd,
1H), 8.02(d, 1H), 8.11(s, 1H), 8.53(d, 1H), 9.07(bs,
1)
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Cl

N —_—
AN
4
&)
Cl | Ny
V/I\NH
H 0 :
by
-~ \‘s‘// 1Eu
4
O/
Rf (solvent)
ExpliNo. Rx orMS NMR (400 MHz), b (ppm)

20-15 LC-MS DMSO-d6: 1.46-1.62 (m, 2H), 1.72-1.79 {m, 1H),
535 1.82-1.50 (m, 1H), 2.38-2.45 {m, 1K}, 243 (5, 3H),

0\ 1.62-2.76 (m, 2H}, 3.59-3.69 {m, 2H), 3.43 (s, 3H),

647 (dd, 1H), 6.63 {d, 1H), 6.82-6.89 (br, 1H), 7.2]
(dd, 1H), 7.32-7.41 (m, 2H), 7.44-7.52 {m, 1H), 7.71-

7.82{m, 2H), 8.15 {5, 1H), 8.15-8.20 (br, 1H), 8.44.

8.53 (m, 1H), 9.28-9.38 (m, 1H)

1H), 7.73-7.80 (m, 2H), 8.15 (5, 1H), 8.20 (s, 1H),

20-16 . 0.24 DMSO-d6: 1.47-1.55 (m, 2H), 1.80-191 {m, 2H), 2.16
(CH2C12: (s, 31), 2.25-2.41 (m, 5H), 2.42-2.48 {m, 311), 2.61-
O MeOH=8:2) 273 (m, 2H), 3.68-3.79 (m, SH), 6.45 (dd, 1ED), 6.62
(d, 1My, 7.21 (dd, 1H), 7.34 3, 1H), 7.45-7.49 (m,
B.45-8.54 (m, 1H), 9.34 (s, 1)

2017 LC-MS DMSO-d6: 1.76-1.84 (m, TH), 2.08-2.16 {m, 1H), 2.33
533 (s, 3H), 2.42 {s, 3, 3.00-3.03 {m, 1H}, 3.23-3.27 ¢m,
O 3H), 3.42-3.46 (m, 1H), 3.74 (5, 5H), 6.06 (dd, 1H),
6.18-6.20 (t, 1H), 7.17-7.23 (m, 1H), 7.38-7.48 (br,
1H), 7.72-7.77 (m, 15), B.12 (s, 1K), 8.17-8.21 (br,
1H), 8.46-8.58 (br, LH), 9.30-9.40 (br, 11)
N z
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Cl
(]
A
N Cl
A —
- \S/
7
o]
Gt
)
A
0 N NH
~ I\.\S// !lh
y :
O/
Rf (solvent)
ExplNo. Rx or MS NMR (400 MHz), 3 {ppm)
20-18 LC-MS DMSO-d6: 1,36-1.4% (m, 2H), 1.69-1.76 (m, 2H}), 2.13
601 (s, 3H), 2.15-2.23 {m, 1 H), 2.24-2.36 (br, 4H), 2.39-
O 2.48 {m, 5H), 2.43 (s, 3H), 3.27-3.40 (m, 2H), 3.74 (s,
3H), 6.62 (dd, { H), 6.90 (d, LH), 7.22-7.26 (m, 1H),
7.41-7.46 (m, 1H), 7.49-7.53 (1, 1H), 7.55-7.86 (br,
i 1H), 7.77 {dd, LH}, %.16 {5, LH), 8.25 (s, 1H), 842 (d,
N 1H),9.28 (s, 1H)
(Y
.
o
20-19 LC-MS DMSO-d6: 1.37-146 (m, 2H), 1.66-1.75 (m, 2H), 2.43
519 (s, 3H), 2.53-2.61 {m, 2H), 3.18-3.26 (m, 2H), 3.40-
0\ 3.74 (m, 21D, 4.62 (d, 1H), 6.62 (dd, 1H), 6.90 (d, 1H),
7.22-7.26 g, 1HY, 7.42-7.46 (br, 1H), 7.48-7.55 (m,
1H), 7.77-7.80 {m, 2H), 8.13-8.18 (br, 1K), 8.25 (s,
X 1H), 8.40-8.45 (m, 1H), 9.25-8.30 {m, 1H)
HO
20-20 LC-MS DMSO-d6: 1.66-1.76 (nz, 1H), 2.00-2.07 {m, 1H), 2.14
532 (s, 61), 2.43 (5, 33), 2.68-2.76 (m, 111}, 2.87-2.91 (m,
O 1H), 2.99-3.10 (m, 2H), 3.24-3.28 (m, 1H), 3.71 (s,

3H), 6.25 (dd, LH), 6.90 (d, LH), 7.00-7.03 (m, 1H),
7.21-7.24 (m, 1H), T.40-7.45 (m, 1H), 7.78.7.83 (m,
2H), 8.19 (5, 1H), 8.24 (5, 1H), 3.46 (d, 131), 9.27-9.36
(b, LH)
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-continued
L N N
P
H 0 by N Cl
AN —
O/?
Cl N N

N/ l
- \//s/ Ry
o
Rf (solvent)
ExplNo. Rx or M8 NMR (400 MHz), & {ppm)
20.21 Me: 549 DMSO-d6: 2.37-247 (m, 4H), 2.48-2.53 (m, 3H), 2.64
(t, 2H), 3.57 (t, 38), 3.77 (s, 3H), 3.92 (1, 2H), 6.61 (dd,
Osi 1H), 6.93 {d, £11), 7.28 (dd, LH), 7.56-7.63 (m, 2H),
7.75-7.85 (m, 2H), 7.74-7.84 (m, 2H), 8.14 (s, 1H),
8.29 (s, 1H) 8.46 (&, 1), 9.33(s, 1H}
o
N
o]
20-22 Ms: 362 DMSO-d6: 2.20 {s, 3H), 2.3-2.5 (m, 11H), 2.64 (t, 2),
3.77{s, 3H), 3.9) &, 2H), 6.61(dd, LH), 6.94 (d, 1H),
0\ 7.25-7.31(m, 1H), 7.57 {d, 1H), 7.55-7.64 (m, {H),
7.74-7.84 (m, 2H), 812 (brs, 1), 8.28 {5, 1H) B.46 (d,
1H), 9.33(brs, 1H)
o)
N
N
20-23 Ms: 439 DMSO-d6: 2.42-2.45 {m, 3H), 3.83 (s, 2H), 6.8 (ddd,
1H), 7.02 {dd, 1), 7.3-7.36 {m, 1H), 7.58-7.64 {m,
On 1H), 7.74-7.8 {m, 1H}, .82 (dd, 1H), 7.85 (dd, 1H),
8.18 (brs, LHY, 8.31 (5, L), 841 (d, 15), .3 {brs, 15)
]'-'
0

20-24 Ms: 438 DMSO-d6: 2.41-2.45 (m, 3H), 3.79 (5, 2H), 6.74 (ddd,
1H), 7.0 (dd, 1H), 7.22-7.28 (m, LK}, 749-7.55 (m,
: ~ 1H), 7.6 (dd, 1H), 7.75-7.8 (m, 2H), 8.21 (5, 1, 8.37
{ors, LH), 8.30-8.45 {m, 1H), 9.34 (brs, 1H)

F
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-continued
Cl I R N
)\
H 0 N Cl
N 4 =
~ 7/5/
(o)
Cl
()
/J\
gy //0 N zlm
- \/}s Rx
8]
Rf (solvent)
ExplNo. Rx or MS NMR (400 MHz),  (ppm)
035 Ms: 547 DMSO-d6; 1.24-1.38 (im. 2H), 1.64-1.8 (m, 3H), 1.83-
1.92 {m, 2H), 2.16 (5, 3H), 2.41.2.45(m, 3H), 2.76-
O\ 2.83 {m, 2H), 3.75 {s, 3H), 3.84 (d, 2H), 6.48 (dd, 11),
6.64 (d, 1H), 7.2-7.25 {m, 111}, 7.41 {4, LH), 7.43-7.3
(i, 1H), 7.74-7.8 {m, 3H), 8.16 (s, {H), 8.26 (brs, 1H)
£.44-8,5 (m, 1H), 9.34 (brs, 1H)
0

20-26 Ms: 547 DMS0-d6: 1.18-1.3 (m, 2H), 1.56-1.7 {m, 3H), L.8-
1.88 (m, 2H), 2,15 (s, 3H), 2.41-2.45(m, 3H), 273.2.8
o (m, 2H), 3,75 (s, 3H), 3.65 {d, 2H), 3.77 (5, 3H), 6.57
(dd, 1H), 693 (d, 18), 7.25 (dd, 1H), 7.51-7.6 (m, 2H),
7.7-7.9 {m, 2H), 8.09 {brs, 1 H), 8.28 (5, 1 H), 8.45 {d,

1H), %31 {brs, 1H}

20-27 Ms:533 DMS0-d6: 1.62-1.72 (m, 2H), 1.9-1.99 {m, 2H), 2.3

2.35 {m, 5H), 2.41-245(m, 3H), 2.64-2.74 (m, 2H),
O 335 (5, 3H), 4.35-4.43 (m, 1H), 6.52 (dd, 1H), 6.65 (d,

1H), 7.19-7.25 {m, 1K), 7.41 (d, 1), 7.43-7.49 {m,

18), 7.74-7.8{m, 2H), 8.16 (5, 1H), 8.27 (brs, LH),

2.42-8.5 (m, 1H), 9.34 (brs, 1H)
l:Joj
N
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-continued

-l

o HY N Cl
/ﬁ\s//
d
L]
(]
HN \I)\NH
0 h
- g\s’# ]ib.
J
Rf {solvent)

orMs NMR (400 MHz), & {ppm)

Rx
20-28 Ms:547  DMSO-6: 0.96-1.2 (m, 2H), L.75-1.9 (m, 1H), 2.2-2.3
(m, 15}, 2.35-2.45 (m, 1H), 2.41-2.45(m, 2H), 2.43(d,
O 3H), 2.6-3.0 (m, 3H), 3.76 (s, 3H), 4.85-5.0 (m, 1H),
6.43-649 (m, 1H), 6.57-6.64 (m, 1H), 7.18-7.25 (m,
LH), 7.39-7.52 (m, 2H), 7.73-7.83 (i, 2H), 8.17 (s,
1H), 8.27 (brs, 1H), 8.44-8.51 (my, 1H), 9.33 (brs, 1H)
0
é
20-29 Ms: 519 DMSO-d6: 1.74-1.83 (m, 1H), 2.23-2.31 {m, 1H), 2,28
(s, 3H), 2.35-2.4 (m, 1H), 2.41-2.45(m, 3H), 2.38-2.63
O~ {m, 1H), 2.63-2.7 (m, 1H), 2.78-2.83 (m, 1H), 3.75 (s,
3H), 486-4.92 (m, 18}, 6.43 (dd, 1H), 6.58 (d, LI,
7.19-7.25 (m, LH), 741 {d, [H), 7.44-7.51 (m, 11D,
7.73-7.83 (m, 2H), 8.16 (s, 1H), B.26 {brs, 1H), 8.43-
8.52 (m, 1), 234 (brs, 1H)
0
é\

20:30 Ms: 533 DMSO-d6: 104 &, 3H), 1.74-1.82 (m, LH), 2.23-2.33
(m, LH), 247-2.5{m, 6H), 2.62-2.72 (m, 2D}, 2 6-2.87

O (m, 1), 3.75 (s, 3H), 4.86-4.92 (m, tH), 6.43 (dd,

1H), 6.59 (d, 1H), 7.19-7.25 (m, tH), 7.1 d, 1H),

744751 (m, LH), 7.73-7.8 (m, 2H), 8.16 {5, IH), £.26

(brs, 1H), 8.44-8,51 (m, 1H), 9.34 (brs, 1H)
0
é{\'
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-continued
Cl l \N
A
oo HN N Cl
—
AN
Y
0/’
)
B
EN \I/I\NH
N B
- \/}s/ Rx
0
RS (solvent)
ExplNo. Rx orMS NMR (460 MHz}, § (ppm)

20-31 Ms: 518 DMSO0-d6: 2.23(s, 3H), 2.38-2.47 (m, TH), 2.87-2.93
(m, 4H), 3.75 {s, 3H), 563 (dd, 14), 6.93 (d, 11D,
O 7.22-7.38 {m, 1H), 7.42 (3, 1 H), 7.48-7.54 (m, {H),
7.76-7.84 {m, 1H), 8.2 (s, 13D}, 8.25(s, LE1), .43 (dd,
1H)9.29 (s, 1H)

N
/
20.32 Ms: 386 DMSO-d6: 1.35-1.55 (m, B, 1.66-1.75 (m, 2H),
2.23(s, 3H), 2.41-2.43 {m, 3H), 3.74 (s, 3H), 6.63 (dd,
O 1H), 691 {4, 1H), 7.21-7.28 {m, 1), 7.44 (d, 1H),
7.48.7.54 {m, 1K), 7.76-7.87 (m, 1H), 8.16 (s, 1H),
8.25 (s, 11, 8.42 (dd, 1H) 9.29 (s, 111)
N
N
20-33 Ms: 518 DMSO-d6: £.62-1.71 (m, LK), 1.95-2,04 (m, 1H),
223-2.27 (m, 3H), 2.39-2.43 dm, 3H), 2.93-3.1 (m,
O 2H), 3.13-3.26 (m, 2H), 3.71 (5, 3H), 6.1% (dd, 1H),
6.88 (d, LH), 7.07-7.13 (m, 1H), 7.13-7.2 (m, tH), 74-
7.48 (m, 1H), 7.75 (dd, 1), 8.06 (brs, 1H), 8.18 (5,
1H), 8.4 (d, 1H)
\ N
N
H
20.34

Ms: 546 DMSC-d6: 2.02 (m, 1H), 2.42-2.46 (m, 3H), 2.71-2.91
(m, 4H), 3.44-1.51 (m, 4H), 3.76 (5, 3H), 6.65 (dd,
0. 1H), 6.94 (d, 1), 7.21-7.27 (m, 1H), 7.75-7.85 (m,
2H), 8.19 (s, tH), 8.26 (s, LH), 841 (d, 1H), 9.28 (brs,
iH).
@
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~continued

Rf(solvent)
ExplNo. Rx or M5 NMR (400 MHz), & {ppm)

20-35 MS (EST} HPLC Retention time (min)
464 (M + H) 2.68

o]

s

The following 2-{5-chloro-2-(subst.phenylamino)-pyrimi-
din-4-ylamino]-N-sec-butyl-benzencsulfonamides are pre-
pared from 2-(5-chioro-2-chloro-pyrimidin-4-ylamino)-N-
sec-butyl-benzenesutfonamide and the corresponding aniline
following the procedure of Example 7A,

k} /0 HN N Il\'H
) \//s/ Rx
o]
Rf (solvent)
ExplNo. Rx or MS NMR (400 MHz), & {ppm)

-1 0.35 CDCly: 0.62{1, 3H), 0.88(d, 3H}, 1.22-1.29(m, 2H),
7 (n-hexaze: 2.23(s,3H), 2.45-2.47{m, 4H}, 3.05-3.14(m, 5H), 3.75
O ACOEt=1:1) (s, 3H), 6.40-6.43(m, 1H), 6.62(s, 1H), 7.18-7.22(m,

LHD, 7.39+7.4%(m, 2H), 7.80-7.82(m, 1), 8.15-
8.16(m, 2H), 8.44-8.46(n, 1H), 9.32(s
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-continued

\rﬁ\s//
Dl

Ri (solvent)
ExpINe. Rx or MS

0

Ci

NMR (400 MHz), b (ppin}

3
]
=]

0.30
(n-hexane:
O AcCBEt=31)

213 0.30
(n-hexane:
. AcOEt = 1:1)

214 0.30
(n-hexane:
~ AcOFEr=1:1)
0

M)

O

DMSO-d6: 0.62(1, 3H), 0.87(d, 3H), 1.17-1.26(m, 2H),
3.03-3,10(m, 1H), 3.75(s, 3H), 6.66-6.71 (m, 1H),
6.96-7.00(em, 1H), 7.21-7.25(m, L5}, 7.47-7.51(m,

1H), 7.60-7.64(m, LH), 7.79-7.83(m, 2H), 8.21(s, 1H),

8.31(s, 1H), 8.35-8.37(m, 1H), 9.29(s, 1H)

DMSC-d6: 0.61(1, 35}, O.87(d, 3H), 1.21-1.28(m, 2H),
1.58-1.67(m, 2H), 1.86-1.93(m, 2H), 2.14-2.20(m,
5H), 2.59-2,67(m, 2H), 3.06-3.08(m, 1), 3.74(s, 3H),
4.32-4.36(m, tH), 646-6.48(m, 1H), 6.63(d, LH),
7.17-7.21 {n, 1H), 7.40-7.50(m, 2H), 7.75+7.81 {m,
2H), 8,165, 15, 8.21(bs, 1H), 8.35-8.42(m, 1H),
9.29(s, LH)

DMSO-d6: 0.61 (z, 3H), 0.87(d, 3H), 1.22-1.29(m, 2H),
2.43-2.47(m, 2H), 2.61-2.63(m, 1H), 2.68-2.70(m,
2H), 3.04-3.1 1{m, TH), 3.56-3.60(m, 5H), 3.75(s, 3H),
3.93-3.96{m, 1H), 4.08-4.11{m, 21H), 6.45-6.47(n,
1H), 6.64(d, 1K), 7.18-7.22(m, L H), 7.437.46(m, 2H),
7.80-7.8X(m, 2H), 8.1%(s, 1K), 8.21(s, 1H), 8.42-
B.44(m, 1H), 9.34(s, 1)

142
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The following 2-[5-chloro-2-{subst. phenylaming)-pyrimi-
din-4-ylamino]-N-iso-butyl-benzenesulfonamides are pre-
pared from 2-(5-chloro-2-chloro-pyrimidin-4-ylamino)-N-
sec-butyl-benzenesulfonamide and the corresponding aniline
following the procedure of Example 74

Expl No.

Rx

Cl

|
)\/ﬁ o N N)\NH
\517 IL
J

Rf (solvent}
or M3

NMR (400 MHz), & (ppm)

22-1
F
222
223

0.30
(n-hexane:AcOEL = 3:1)
~

o
¢

0
~
™~

0
F
0.
Nj
0

0.30
(n-hexane:AcOEL = 3:1)

0.54
{AcOEY)

DMSO-d6: 0.69(d, 6H), 1.52-1.5%(m, 1H), 2.57-2.58
(m, 2H}, 3.82(5, 3H), 6.75-6.80(m, 1K), 6.99-7.02
(m, tH}, 7.29-7.33(m, 1H), 7.56-7.60(m, 1 1),
7.82-7.93(m, 3H), 8.14(bs, 1H}, 8.31(s, 1 H}, 8.33(s,
1H), 9.23(s, 1K)

CDCiy: 0.74(d, 61}, 1.57-1.64(m, 1D, 2.72-2.76

(m, 2D}, 3.88(s, 3H), 4.55-4.56(m, 1), 6.52:6.57

(m, tH}, 6.52-6.65(m, 1H), 7.24-7.28(m, 2H), 7.36(bs,
1H), 7.56-7.60(m, EH), 7.95-8.08(m, 1H), $.10-8.14
(m, 21), 8.36-8.39(m, 1H), 8.98(bs, 11I)

DMSO-d6: 0.73(d, 6H), 1.55-1,62(m, 1H), 2.56-2.59
(m, 2H}, 3.10-3.12(m, 4H), 3.74-3.76(m, TH),
6.43-6.45(m, 1H), 6.65(d, 1H), 7.20-7.24(m, LH),
7.40-7.48{m, 2H), 7.76-7.78(m, 1H), 7.90-7.95(m,
1M}, 8.166s, 1H), B.17(s, LH), 8.43-8.45(m, 11},
9.32(s, 1H)
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The following 2-[5-chlore-2-(subst. phenytaming)-pyrimi-
din-4-ylamino]-N-(1-ethyl-propyl)-benzenesul fonamides
are prepared from 2-(5-chloro-2-chloro-pyrimidin-4-
ylamino)-N-{1-ethyl-propyl)-benzenesulfonamide and the
corresponding aniline following the procedure of Example s

HN N NH
./ |
Rx

RS (solvent)
Expl No. Rx orMS NMR {400 MHz), & (pprn)
231 0.46 DMSO-d6: 0.58(t, 6H), 1.14-1.34(m, 4H}, 1.58-1.68
o (MeOH:CHC1,=3:7)  (m, 2H), 1.87-1.96(m, 2H), 2.12-2.22(m, 2H),
~ 2.18(s, 3H), 2.57-2.65(m, 2H), 2.86-2.96{m, 1H),
3.75(s, 3H), 4.30-4.39(m, 1H), 6.46(dd, 1H), 6.63(d,
1H}, 7.19(dd, 1H), 7.39-7.48(m, 2H), 7.75-7.84(m,
2H), 8.18(s, 1H), 8.20(s, 1H), 8.3%(m, 1H), 9.33(bs, 1H)
0,
O
32 035 CDCly: 0.59(, 6, 1.14-1.3d(m, 4H), 2.23(s, 3H),
0/ {n-hexane:AcOEt = k:1)  2.45.2.47{m, 4H), 2.90-2.95(m, 1H), 3.11-3.14(m,
4H), 3.76(s, 3H), 6.39-6.42(m, 1H), 6.62(s, 1H), 7.18-7.22
{m, 18}, 7.41-7.46(m, 213}, 1.76-7.82(m, 2H),
8.12(s, 1H), 8.t 6(s, 1H), 8.43.8,44(m, 1H), 9.35(s, 1H)
N
ENj
233 0.41 DWSO-d6: 0.59(3, 6H), 1.15-1.35(m, 4H), 1.75-1.89
(MeOH:CH,Cl = 1:4)  (m, 1H), 2.08-2.15(m, LH), 2.32(s, 3H), 2.50-3.02
0\ (m, 2H), 3.21-3.45(m, 4H), 3.73(s, 3H), 6.02(dd,
18), 6.18(d, 1), 7.16(dd, 1H), 7.27(d, LH), 7.35-7.45
{m, 1H), 7.77-7.82(m, 2H), 8.10(s, L) 8.12(s,
1H), 8.45-8.55(m, 1H), 9.38(s, 1H)
N i
N—
H
24 0.41 DMS0-d6: 0.60(t, 6H), 1.04(z, 3H), 1.17-1.35(m, 4H),
(MeOH:CHCly=1:4)  1.76-1.83(m, 1H), 2.10-2.15(m, 18}, 2.56-2.64(m,
~ 2H), 2.91-3.01m, 2H), 3.28-3.47(m, 4H), 3.74(5, 3H),

6.02(dd, 1H), 6.18(d, 1H), 7.14-7.17(m, 1H), 7.28(d,
13), 7.35-7.45(m, 1H), 7.77-7.82(m, 2E), 8.13¢s, 1E)
8.12(s, 1H}, 8.45-8.55(m, 1H), 9.38(s, 1H)
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-continued

Rf (sclvent)

Expl Ne. or MS

Cl

NMR (400 MHz), 5 (ppm)

23-5 0.25

(n-hexane:AcOEr=1:1)

Ms:561

Ms:575

Ms:605

DMSO-d6: 0.58(r, 6H), 1.06-2.16(m, LEH), 2.16(s,
3H), 2.62-2.67(m, 1H), 2.81-2.94(m, 2H3, 3.75(s, 3H),
3.80-3.89(m, 2H), 6.41-6.44¢m, 1H), 6.62(d, 1H),
7.47-7.21(m, 1K), 7.42-74m, IH), 7.77-7.82(m,
2K), B.18(s, 1H), 8.19(s, 1H), 8.35-8.43(m, 1H),
9.35(s, 1H)

DMS0-d6: 0.59(t, 6H), 1.14-1.38(m, 4H), 2.87-2.98
{m, 1H), 3.1(t, 4H), 3.72-3.79¢m, TH), 6.42(dd, 110),
6.64(d, 111}, 7.18-7.24(m, LH), 7.42:7.5{m, 2H),
7.77d, 1H), 7.81(dd, 1H), 8.13(s, 1H), 8.17(s, 1H),
8.4-8.5(m, 1H), 9.36(s, 1H)

DMSO-d6: 0.58(t, 6K), 1.13-1.37(m, 41D, 1.72-1.82
(m, 1H), 2.21-2.31{m, 45}, 2.32-2.4{m, 1H), 2.54-2.61
(m, 1H), 2.62-2.68{m, 1H}, 2.75-2.82(m, 1H),
2,87-297(m, 1H), 3.75(s, 3H), 4.84-4.91(m, 1H),
6.37(dd, 1H), 6.56(d, 1H), 7.14-7.24(m, 1), 7.38-7.52
(m, 2H), 7.72-7.86(m, 1H), 8.12-8.25(m, 2H),
8.34-8.45(M, 1H), 9.33(brs, LH)

DMSO-d6: 0.58(t, 6H), 1.14-1.36(m, 4H), 243-2.53
(in, 4HD, 2.65(1, 2H), 2.89-2.95(m, 1E0), 3.59(t, 4H),
3.76(s, 3H), 4.09¢t, 15), 6.45(dd, 1H}, 6.64(d, 1H),
7.17-7.23(m, 1H), 7.41-7.52(m, 2H}, 7.78(d, 1H),
7.81¢dd, 1), 8,18¢s, 1H), 8.19(s, 1), 8.36-8.46(m,
1H), 9.35(s, 15)
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-continued
cl ' Ny
PPN
§op T TN NH
~J |
//S Rx
(4]
RE {solvent)
Expl No. Rx or M§ NMR (400 MHz), b (spm)
239 Ms:618 DMS0-d6: 0.58(r, 6H), 1.14-1.37(m, 4H), 2.15(s,
o 1H), 2.25-24(m, 4H), 2.45-2.55(m, 4H), 2.68(t, 2H),
~ 2.88:2.97(m, 1H), 3.76(s, 3H), 4.07(s, 1H), 6.44(dd,

1H), 6.64{d, 1H), 7.15-7.23 (s, 1H), 741.7.51{m,
2H), 7.7-7.84(m, 2H), 8.12-8.22(m, 1H), 8.34-8.44

{m, 1H), 9.34(s, 1H)

The following 2-[chloro-2-{subst.phenylamine)-pyrimi- 30
din-4-ylamino]-N-iso-butyl-benzenesulfonamides are pre-
pared from 2-{5-chloro-2-chloro-pyrimidin-4-ylamino)-N-
cyclobutyl-benzenesnlfonamide and the comesponding
aniline following the procedure of Example 7A

Rf (solvent)
Exp! No. Rx orM$ NMR (400 MHz), § (ppm)
4] 0.33 DMSO0-d6: 1.37-1.48(m, 2H), 1.69-1.91(m, 4H}, 3.09-3.12

{n-hexane:AcOEt m 1:1)  (m, 4H), 3.63-3.74(m, 1H), 3.76(s, 3E), 6.43-6.45
O (, LH), 6.63(d, 1H), 7.18-7.22(m, 1 H), 7.41-7.47
(m, 2H), 7.76-7.78(m, 1H), 8.17-8.24(m, 3H),

8.46(d, 1103, 9.33(, LH)
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Cl | N X
by N)\Nﬁ
L

O
ﬁ\s//
L / d

Rf (salvent)
Expl No. Rx or MS NMR (400 MHz), 5 (ppm)
242 046 DMS0-dé: 1.37-1.93(m, 10H), 2.18(5, 3H), 2.59-2.62
o (MeOH:CH;Cl=3:7)  (m, 1H), 3.60-3.74(m, LH}, 3.77(s, 3H), 4.32-4.36

"~ (m, 1H), 6.46-6.49(m, 1H), 6.62(d, 1H), 7.16-7.20
(m, 1H), 7.41-7.44(m, 2H), 7.75-7.7%m, 1 H),
8.16(5, LH). 8.22(bs, 1H), 8.40-8.42(m, 1H), 9.30(bs,
1}

0
N
\O ~
243 0,46 CDCly: 145-1.75(m, SH), L.94-2.06(m, 6H), 2.20-2.37
(McOH:CHyCly=3:7)  (m, 1H), 3.21-3.56(m, 4H}, 3.72-3.81{m, 1H),

0\ 3.86(s, 3H}, 4.55-4.65(m, 1H), 4.90(d, 1H), 5.72(d,
1HY, 6.07(bs, 1H), 6.15(bs, 1IT), 7.18-7.22(m, 2H),
7.52-7.56(m, 1H), 7.89-7.94(m, 2H}, 8.08(s, LH),
8.50(d, 1H), 9.00(s, 1H)

N
l
(]
/k
K p H N NH
X
Y/
(T ¢
Expl
No. Rx Ms  NMR {400 MHz), § (ppm)
251 Ms:559 DMSO-d6: 1.2-1.38(m, 4H), 1.4-1.65(m, 4ID), 3.1%
o (1, 4H), 3.42-1.5(m, 1H), 3.7-3.8(m, TH), 6.44(dd,
. 1H), 6.64(d, 1H), 7.18-7.26(m, 1H), 7.38-7.5(m, 2H),

7.81(d, 11D), 7.88-7.96(m, 1H), 8.16(s, LH), 8.17(s,
1H), 8.4-8.3(m, 111, 9.34(s, 1H)
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~continued
HN N/kNH

Expl
Ms  NMR (400 MHz), & (ppm)

No. Bx
25-2 Ms:587 DMSO-d6: 1.2-1.38(m, 4H), 1.42-2.6(m, 5H), 1.§8-1.98
o 1.98{m, 2H}, 2.1-2.25(m, 5H}, 2.55-2.65(m, 2H},
~ 3.4-3.5(m, 1H}, 3.74(s, 3}, 4.3-4.4(m. 111}, 6.48
{dd, 1K), 6.63(d, 1H), 7.18-7.24(m, 1H), 7.38+7.47
{m, 1H), 7.77-7.82(m, 1H}, 7.58-7.96{m, 1H), 8.17(s,
11), 8.22(s, 1H), $.36-8.46(m, LH), 9.31(s, IH)
on
|

30

The following 5-Chloro-N>-(substituted phenyl)}-N*{2-
(propane-1-sulfonyl}-phenyl]-pyrimidine-2 4-diamine  are
prepared from (2,5-Dichloro-pyrimidin-4-y1)-[2-(propane-1-
sulfonyl)-phenyl}-amine and the corresponding aniline fol-
lowing the procedure of Example 74

4 |
\/>S/ Rx
0
Rf (solvent),
Expl No. Rx MS or Mp MR (400 ¥Hz), & (ppra)
26-F 0.58 CDCly: 097(, 3H), 1.72-1.82(m, 2H), 3.08-3.14(m,
v {AcOE) GH), 3.87-3.85(m, 7TH), 6.46(dd, 1 H), 6.53(d, 1H), 7.24-7.28
0 (m, IH}, 7.30(s, LH), 7.60-7.64(m, 1K, 7.94(dd,

LH), 8.05(d, 1H), 8.15(s, |H}, 8.55(d, 1H), 5.40(s, LI}
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-continued
Cl
B
)\
o HN N NH
] Rx
4
R (salvent},
Expl Ne. Ex MS or Mp NMR (400 MHz), & (pp:n)
262 0,37 CDC,: 0.98(t, 3H), 1.85-1.68(m, 2H), 2.15(s, 3H),
O/ {(MeOH:AcOEt= 1:4)  3.16-3.07{m, 6H), 3.67-3.62(m, 2H), 3.81-3.78(m,
2H), 3.88(s, 3H), 6.47(d, 1M}, 6.55(d, 1H), 7.36-7.35
{m, 1H), 7.62(dd, 1H). 7.95(dd, 1H), 8.08(d, 1H),
8.15(s, 1H), 8.58(d, 1H), 8.41(s, 1)
N
i
Ac
26-3 0.13 CDClyz 0:971t, 3H), 1.43-1.52(m, 2H), 1.52-1.67(m,
0/ (MeOH:AGOEL = 1:4)  4H), 1.69-1.7m, 4H), 1.90-1.98(m, 2H), 2.24-2.45
(m, 1H), 2.51-2.59(m, 4H), 2.64-2.74(m, 21D,
3.31(dd, 2H), 3.64-3.73(m, 2H), 3.87(s, 3H), 6.47(dd,
1H), 6.56(d, 1H), 7.24-7.33(m, H), 7.63¢dd, LED,
7.94{dd, 1H), 8.00(d, 1H), 8.14(s, t H}), 8.59(d, LH),
9.39(bs, 1H).
Q
(NJ
26-4 0.22 CDCly: 0.97(t, 38}, 1.45(d, 1H), 1,68-1.82(m, 4H), 2.0-2.1
[AcDEY) (mn, 2H}, 2.91(ddd, 2H), 3.10(ddd, 2H), 3.46-3.51

OH

{m, 2H), 3.84-3.92(m, 1H), 3.88(s, 1H), 6.48(dd, 1H),
6.57(d, LI, 7.23-7.32(m, 1H), 7.62(dd, 111},
7.94{dd, 1H), 8.02(dd, tH), 8.14(s, 1), 8.59(¢, 1D,
9,39(bs, LH)
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—continwed

cl

Rf (selvent),

Expl No. Rx MS or Mp NMR. (400 MHz), 6 (opm)
26-5 0.1 CDCly: 0.97(¢, 3H), 1.71-1.82(m, 2H), 1.86-1.93(m,
o/ {(AcOEf) 2H), 2.01-2.08(m, 2H), 2.25-23m, LH), 2.75(ddd,

2H), 3.10(ddd, 2H), 3.63-3.66(m, IH), 3.88(s, 3H),
5.25-5.40(m, LH), 5.40-5.58(m, 1H), 6.45(dd, 1H),
6.57(d, 1H), 7.22-7.34(m, 1H), 7.62{ddd, 1H), 7.93
(d, 113), 7.94(dd, 1H), 8.02(d, 1H), 8.14(s, 1H),
8.58(d, 1H), 9.40(m, 1H)

=)

NH;

1H), 6.55(d, 1), 7.32-7.23¢m, 1H), 7.30(bs, 11),
7.64-7.60(m, 1H), 7.94(dd, LH), 8.02(d, 1H), 8,14,
113}, 8.59(d, 1H), %.40(s, 1H)

26-5 MS 587 CDCh: 097¢, 3H), 1.77(ddd, 2H), 2.00-185(m, 4H),
P 2.27.2,18(m, LH), 2.72(ddd, 2H) 3.12-3.08(m, 2H),
0 3.69-3.61(m, 2H), 3.58-3.46(m, LH), 3.64(t, 2H),
3.80(t, 2H), 3.88(s, 3H), 5.56-5.46(m, 1H), 6.47dd.

2%-7 MS 587 CDCly: 0.98(t, 3H), 1.46(bs, 6H) 1.82-1.73 (m, 2H),
Pl 2.1, 3H), 3.58-3.46(m, LH)}, 2.95-2.84(m, 2H),
0 3.12-3.08(m, 2H), 3.90(s, 3H), 6.48(dd, 1), 6.52(d,
1H), 7.30-7.22(m, 1H), 7.31(bs, LH), 7.66-7.60(m,
1H), 2.95¢dd, 1H), 3.06{4, 1K), 8.15(s, 1H), 8.59(d,
1H), 9.43(5, 1H)
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-continued

Cl

]I {solvent},

Expl No. Rx MS or Mp NMR (400 MHz), d {ppm)
26-8 M$ 573 CDCy: 0.97(t, 3H), 1.19(1, 3H), £.77(ddd, 2EH),
0/ 2.41(m, 2H), 3.18-3.09{m, 6H), 3.68-3.64(m, 2H),

3.85-3.78 (m, 2H), 3.89(s, 3H), 6.47(dd, 1H), 6.55(d.
151}, 7.29-7.25 (m, 1H), 7.34(bs, 1H), 7.64-7.60(m,
1H), 7.95(dd, 18, 8.07(d, 1H), 8.15(s, 1H), 8.58(d,
1H), 9.41(s, TH)

[ N]
N
0 j
269 MS$ 587 CDCly: 0.97{t, 3H), 1.17(d, 3H) 1.76(ddd, 21}, 2.88-2.51
0/ {m, 2H), 3.18-3.05(m, 6H), 3.74-3.67(m, 2H}),
3.86-3.78(m, 2H), 3.89(s, 3H), 6.47(dd, 1H}, 6.55(d,
1H}, 7.29-7.20(m, 1H), 7.34(bs, 1H}, 7.64-7.60(in,
1H), 7.95(dd, 1H), 3.07(d, 1H), 8.15(s, 1H), 8.58(d,
LH), 9.41(s, 1H)
Nj
N
0)\(
26-190 Ms 517 CDCly: 0.57(t, 3H), 1.76(ddd, 2H), 2.86(d, 3H), 3.14-3.08
0/ (m, 2H), 3.13(1, 4H), 3.55 (t, 4H), 3.89(s, 5H),
4.48-4.39(tm, 1H), §.46(dd, 1H), 6.55(d, LH), 7.29-7.21
(m, 1H), 7.34(bs, 1H), 7.64-7.60(m, 1H), 7.95(dd,
1 H), 8.06(d, tH), 8.15(s, 1H), 9.41(s, 1H)
ENj
N
O
NH
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-continued
Cl
o
\/\S//
y
O/
Rf (sofvent),
Expl No. Rx MSorMp NMR (400 MHz), 5 (ppm)
26-11 MS 587 CDCl;: 0.98(r, 3H), 1.51{s, 6H), 1.82-1.72(m, 1H),
e 2.13(5, 3H), 3.12-3.08(m, 2H), 3.26(s, 2H), 3.44 (¢,
0 2H), 3.74(1, 2H), 3.88(s, 3H), 5.56-5.46(m, 1H),
6.45(dd, 1H), 6.51(d, 1H}, 7.00(bs, 1H}, 7.62-7.58(m,
1H), 7.64-7.60(m, 1H}, 7.93(d, 1B), 7.96(dd, 1H),
8.13(s, LH), 8.62(d, 1H), 9.42(s, 1H)
Nj
>(T
Ac
26-12 MS 559 CDCly: 0.98(¢, 3H), 1.81-1.71(m, 3H}, 1.95-1.84(m,
~ 3H), 2.68-2.63(m, EH), 3.12-3.08(m, 4H), 3.28(d, 2H),
O 3.89(s, 3H), 5.45-5.38(m, 1H), 6.53(dd, 131), 6.59(d,
1H}, 6.7}-6.62(m, 1H), 7.28-7.21(m, 1H), 7.33(bs,
1H), 7.65-7.61(m, 11}, 7.95(dd, 1H), 8.08(d, 1H),
B.13(s, IH), 8.38(d, LH), 9.41(s, 1H)
N
EJYO
NH;
26-13 MS 559 CDCLy: 0.98(t, 3H), 1.82-1.71(m, 3H), 1.95-1.84(m,
e 3H), 2.68-2.63(m, LH), 3.12-3.08¢(m, 4H), 3.28(d, 2H),
3.89(s, 3H), 5.45-5.38(m, 1H), 6.53(dd, 1H), 6.59(d,
1K), 6,71-6.62(m, 1H), 7.28-7.21(m, LH), 7.35(bs,
1H), 7.65-7.61(m, 1H}), 7.95(dd, 1H), 8.08(d, 1ID),
B.15(s, LH), 8.58¢d, 1H), 9.41(s, 1H)
N
O'-.,,,’ fo
NI,
26-14 M5 559 CDCl;: 0.98(r, 3H), 1.85-1.74{m, 3H), 2.00-1,86(m,

NH;

3H), 2.70-2.51(m, 1H), 3.13-3.08(m, 4H), 3.26-3.27
(m, 2H), 3.89¢s, 3H), 5.46-5.37(m, 1H), 6.53(dd, 1H),
6.59(d, LH}, 6.69-6.56(m, 111), 7.29-7.19(m, 1H),
.34(bs, 1HD), 7.65-7.61(m, 1H), 7.95(dd, 1H), 8.08(d,
1H), .15(s, LH), 8.58(d, LH), 9.41(s, 1H)
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-continued

i

Y, I
\/\JIS/ &
0
Rf(solvent),
Expl No. Rx MS or Mp NMR. (400 MHz), & (ppin)
26-15 MS 559 CDCL: 0.99(1, 3H), 1.79-1.72(m, 2H), 2.92(t, 2H),
v 2.98{t, 2H), 3.16-3.12(m, ZH), 3.33(t, 2H), 3.57(t, 2H),
C 3.87(s, 3K), 6.54{dd, 1H}, 6.82(d, 111}, 7.29-7.19(m,

1H), 7.56(bs, 1H), 7.67-7.62(m, 1H), 7.96(dd, 1H),
8.07(d, 1E), B.21(s, 1113, 8.59(dd, 1H), 5.46(s, 1H)

Ny

N
.‘\c/

26-16 MS 361 CDCly: 0.98(t, 3H), 1.81-1.72(m, 2H), 2.48(t, 4H},
Ve 2.66(t, 2H), 3.12-3.08(m, 2H), 3.18(1, 2H), 3.74(,
0 4103, 3.86(5, 3H1), 6.53(dd, 1H), 6.20{dd, 1H), 6.26(d,
1HY, 7.13(bs, 1H), 7.25-7.21¢m, LH), 7.62-7.57(m,
NH

1H}, 787(dd, 19}, 7.93(dd, 1H), 8.12(s, 1H), 3.62(d,
1H), $.40(s, 1H)

N)
0}
2617 MS 518 CDCly: 098(t, 3H), L.78-1.73(m, 2H), 249(t, 410,
W 2.66(t, 2H), 2.94-2.92(m, 4H), 3.15-3.1 1{m, 21),
O 3.76-3.73(m, 4H), 3.88(s, 3H), 6.52(dd, 130, 6.82(¢,
1H), 7.28-7.24(m, 1), 7.57(bs, 1), 7.25-7.21 (m,
1H), 7.68-7.63(m, TH), 7.95(dd, 1H), 8.02¢d, 1H),
(\\* B.20(s, 1H), 8.56{d, tH), 9.41¢s, 1H)
o
26-18 MS 559 CDCl5: 0.97(1, 3H), 1.81-1.72(m, 2H), 2.08-2.00(m,
- 2H), 2.49(t, 4H), 2.66(t, 7H), 2.40, 2H), 3.59(1,
0 2H), 3.69(t, 2H), 3.87(s, 3H), 6.41(dd, 1H), 6.31¢d,
1H}, 7.29-7.25(m, 2H), 7.65-7.60(m, 1K), 7.95(dd,
1H), 8.05(d, 1H), 8.13(s, 1H), 8.56(d, LH}, 9.41(s, 1)

o]

g
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~continued
Cl I Ny
A
e N TH
4
\/\f/ N
4]
RS (sobvent),
Expl Ne. MS or Mp NMR (400 MHz), b {ppm)
26-19 MS 587 CDCl3: 0.98(t, 3H), 1.82-1.73(m, 2H), 2.14(s, 3H),
3.12-3.08(m, 2H), 3.55-3.45(m, 2H), 3.65-3.36(m,
4H), 3.79-3.68(m, ZH), 3.95(s, 3H), 6.95(dd, 1H), 7.03
{d, 1H), 7.32-7.28{m, 1H), 7.69-7.64(m, 13), 7.71(s,
1H), 7.97(dd, 1H), 8.23(s, £ H), 8.39(d, 1H), 8.52(d,
LH), 9.44(s, 11}
2620 MS 346 CDCHy: 0.97(t, 3K), 1.82-1.73(m, 2H), 3.12-3.08(m,
2H), 3.80-3.58(m, 3H), 3.94(s, 3H), 6.94{dd, 14), 7.02
(d, 1H), 7.32-7.28(m, L1H), 7.69-7.64(m, 1H), 7.32-7.28
(m, LB}, 7.9%(dd, 1H), 8.2}, 1H), 8.34(d, 1H),
8.52(d, 1H), 9.43(s, 1H)
26-21 MS§ 615 CDCly: 0.97{t, 3H), 1.82-1.72(m, 2H), 2.71{t, 3H),

3.05(s, 2H), 3.10(m, 2H), 2.18(¢, 4K), 3.85(s, 3H),
4,17-4.08¢m, 1H), 6.47(dd, 1H), 6.54(d, 1H), 6.99-6.89
(m, LH), 7.28-7.24(m, LH}, 7.31(bs, 1H), 7.65-7.60
{m, 1H), 7.32-7.28(m, LH), 7.95(cd, LH), 8.05 (d,

1H, 8.15(5, L), 8.59(d, 1), 9.41(s, 11}
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168

Expl No.

G

Rf {solvent),
MS or Mp

NMR (400 MHz), & (ppm)

26-22

26-23

26-24

26-25

MS 530

: &
A

=

7~

w7

MS 358

=

=

N/

M3 344

aSaba

e

MS 530

Jolos

E

~

CDCly: 0.98(t, 3H), 1.80-1.74(m, 2H), 3.12-3.08(m,
2H), 3.45-3.42(m, 2H), 3.55-3.53(m, 2H), 387 (5,
2H), 3.89(s, 3H), 5.98-3.89(m, 1H), 6.44(dd, 1H),
6.50(d, 1H), 7.35-7.19(m, 2H), 7.62-7.58(m, 1H),
7.95(dd, 1H), 8.09(d, 1K), 8.15(s, 18, 8.57(d, 1H),
2,436, 1H)

CDCly: 0.97(t, 38, 1.10{s, 3H), 1.12(s, 3H), 1.80-1.74
(m. 2H), 2.80-2,63(m, SH), 3.12-3.08(m. 2H).
3.10-3.17(m, 4H), 3.8%s, 3H), 6.48(dd, 1H), 6.56(d,
1H), 7.30-7.23(m, 2H), 7.62-7.58(m, 1H), 7.94(dd,
1H), B.0O(d, LH}, 8.14(s, LH), 8.59(d, LH), 9.40(s,

1H)

CDCHy: 0.58(t, 3H), 1.81-1.72(m, 2H), 2.03-1.91{m,
1H), 2.28-2.19(m, 1H), 2.33(s, 5H), 2.92-2.84(m,
1H), 3.12-3.08(m, 2H), 3.17(t, 1), 3.35(ddd, 11D,
3.51-3.42(m, 2H), 3.87(s, 3}, 6.11(dd, EED), 6.14
{d, 11D}, 7.09(s, 111), 7.26-7.20(m, 1H), 7.60-7.56(m,
1H), 7.85(d, 1H), 7.92(dd, 1H), 8.11{s, 1H), 8.38(d,
1H), 9.41{s, 1H)

CDCly: 0.98(t, 3H), 1.82-1.71{m, 2H), 1.96-1.86(m,
1H), 2.33-2.20{m, 1H), 2.514s, 1H}, 3.17-3.08(m,
3H), 3.35-3.30{m, 111}, 3.54-3.30(m, 3H), 3.87(s,
3H), 6.12(dd, LH), 6.16(d, 1H), 7.09(s, 1H), 7.32-7.21
{m, 15), 7.58 (dd, 1H), 7.85(d, 1H), 7.92(dd, 1H),
8.11(s, LH), 8.64(d, 1H), 9.40s, 1H)
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Cl

g |
J

R (solvent),

Expl No. MS or Mp NMR (400 MHz), & (ppm)

R
26-26 MS 546 CDCly: 0:98(r, 38}, 1.83-1.71(m, 2H), 1.98-1.81(m,
Y 2H), 2.16-2.02(m, 2H), 2.53-2.28(m, 5H), 2.87-2.72
© (m, 2H), 3.12-3.08(m, 2H), 3.88(s, 3H), 4.32(bs,

3H), 6.44{dd, 1H), 6.534d, 1H), 7.32-7.25(m, 2H),

7.63-7.58(m, 2H), 7.94(dd, 1H), 8.04(d, 1H), 8.15(s,
1H), 8.57(d, [H), 9.42(s, £H}
(Tj
N

26-27 MS 545 CDCly: 097(r, 3H), 1.38-1.30(m, 1H), 1.49-1.40(m,
Ve TH), £.70-1.62(m, 1H), 1.83-1.72(m, 2H), 1.89(d,
0 2H), 2.74-2.10(m, 2H), 3.12-3.08{m, 2H), 3.57(d,
2H), 3.63(d, 2H), 3.90(s, 3H), 6.50(d, 1), 6.58(s,
1H), 7.34-7.24(m, 2H), 7.64-7.60(m, 1H), 7.94(dd,
1H), 8.02(d, 1H), 8.14{s, 1H), 8.60(dd, 1H), 9.40(s, 1H)

26-28 MS 517 CDCly: 097, 3H), 1.88-1.63(m, 3H), 2.05-1.9%(m,
e 2H), 2,21-2.08(m, 1H), 2.67-2.55(m, 4H), 2.78-2.71
0 (m, 2H), 3.12-3.08(m, 2H), 3.61(d, 28), 3.87
(s, 3HD), 6.47(dd, 1H), 6.56(d, 111), 7.28-7.23(m, 2H),
T.64-7.60(m, TH), 7.94(dd, 1H), 7.99(d, 1H), 3.13(s,
1H), 8.60(dd, 1H), 9.39(s, 1H)
Q
OH
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Cl

o BT N Tw

7 |
\/‘7/8 R
Q
Rf (solvent),
Expl No. Rx MS or Mp NMR {400 MHz), & (ppm)
2629 ME 585 CDCly: 0.97(t, 3H), 1.89-1.65(m, 8H}, 2.03(d, 2H)},
v 2.20-2.10(m, 1H}. 2.68-2.58(m, 4H), 2.78-2.72(m,
O 2H}, 3.12-3.08(m, 2H}, 3.61(d, 2H), 3.87(s, 3H), 6.47
{dd, TH), 6.56(d, LH), 7.30-7.23(n, 2H), 7.64-7.60(m,
1H), 7.94(¢d, 1), 7.59(dd, 1H), B.13(s, 1H), 8.60(dd,
1H), 9.39(s, 1H)
Q
@
2630 MS 0.97(t, 3H), 1.71-1.82(m, 2H}, 3.06-3.14(m, 21),
P 451,453 3.89(s, 1H), 6.60{ddd, 1H), 6.66(dd, 1), 7.25-7.30
o (m, 18), 7.35(brs, 1), 7.63(dd, 1H), 7.95(dd, 1H),
8.09-8.18(m, LH), 8.17(5, 1H), 8.52(dd, 1H), 9.42(s,
1H),
F
26-31 M3 0.98(t, 3H), 1.71-1.83(m, 2H), 2.18(s, 3H), 2.47-2.64
/ 647, 649 (m, 4H), 2.72-2.84(m, 2H), 3.08-3.15(m, 2H), 3.42-3.54
0 (m, 2H), 3.58-3.69(m, 2H), 1.84(s, 3H), 3.94-4.03
(m, 2H), 6.45-6.51(m, 1H), 6.78(d, 1H), 7.22-7.27
{m, 1H), 7.60(s, LH), 7.67-2.74(m, 1H), 793-7.97
{m, 1H), 7.73(d, 1H}, 8.02(s, LH), 8.54(d, LH),

H0 9.33(s, 1H).

232 mp. 400 MHz, CDCI3, bppm): 0.98(t; 3H), 1.55-1.90(m;
138. 6H), 2.38(s; 3H), 2.45-2.80(m; §E), 3.13(m; 2H),
o 3.47(m; 28D, 3.84(s; 3H), 6.54(dd; 1H), 6.79(d; LH),
7.23(dd; LH); 7.51(s; 1H), 7.64(dd: 1H), 7.92(d;
LHD, 8.00(s; 1H), 8.19¢s; 1H), 8.57¢d: 13), 9.41(s;
N LHD.
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~continued
Cl
(]
//'l\
oy N NH
\/\ S// R!.X
4
g
Rf (soivent),
Expl No. Rx MSor Mp NMR (400 MHz), & (ppm)

26-33 m.p.
1634
0,
™~
N

26-34 g,
2329
0
~
B
2635 mp.
. o 197,
~

C

26-36

e

26-37 I
N

mp.
oL M
~

m.p.

o 143,

400 MHz, CDCI3, dppra): 0.98(1; 3H), 1.50-1.90(m;
6H), 2.24(bs; 1H), 2.45-2.65(m; 6I1), 3.12(m; 2H),
3.45(m; 2H), 3.77(m; 4H9, 3.85(s; 3H), 6.55(dd;
1E); 6.79(d; 1H), 7.24{dd; LH). 7.52(s; 1H), 7.64
(dd; 1H), 7.93(d; 1H), 8.01(s; L1 H), 8.20(s; 1H9,9.42
(s; LH).

400 MHz, CDCI3, dlppm): 1.00(s; 3H), 1.78(m; 2H),
2.83(s; 3H), 3.03(m; 36}, 3.12(m; 2H), 3.38-3.60(m;
8H), 3.88(s; 3H), 6.56(m; LH), 6.82(d: 1H), 7.29(m;
tH), 7.60(5; 1H), 7.64(m; LH), 7.95(d: 1H), 8.12¢s;
1H), 8.20(s; 1H), 8.39(d; 1H), 5.50(s; 1H).

400 MHz, CDXCI3, (ppm): 0.99(t; 3H), £.43(m; 1H),
1.63¢my; 2H), 1.77{m; 2H), 1.90(m; 2H), 2.70(m;
2H), 3.13(m; 2H), 3.28(m; 2H), 3.75(s; 1H), 3.84(s;
3H), 6.55(m; 1H), 6.80(d; 1H), 7.24(m; 1H}, 7.53(s;
1H). 7.64(s; 1), 7.93(d; LH), 8.02(s; 1K), 8.20(s;
1H}, 8.58id; LH), 9.41(5; LH).

400 MHz, CDCI3, S(ppm): 1.00(t; 3H), 1.78(m; 2H),
3.12(m; 2H), 3.56(m; 1H), 3.87(s; 3H), 6.53(dd;
1H), 6.80(d; 1H), 7.30(dd; 1H}, 7.52(s; 1H}, 7.64(m;
1H), 7.95(dd; 1H), $.08(s; 1H), 8. 20(s; LH), 8.60(d;
1H), 9.48(5; 1H).

500 MHz, CDCI3, §(ppm): 0.96(; 3H), 1.70{m; 2H),
2.11(m; 1H), 2.30(m; 1H), 2.75(s: 3H), 3.020m; 1H),
3.22(m; 2H), 3.43(d; 2H), 3.82(5; 3H), 3.86(m; 18),
6.40(dd; LHY, 6.94(d; 1H), 7.34(ddd; 1H), 7.47(s;
FH), 7.63(ddd; 1H), 7.93(dd; 1H), 8.18(s: 1H), 8.51
(d; EFD).






US 7,964,592 B2

175 176
-continued
al
B
A
o N NI
Y
0/
Rf (solvent),
Expl No, Rx MS or Mp NMR {400 MHz}, & (ppm)
26.38 mp. 400 MHz, CDCI3, 8(ppm): 1.00(t; 3H), 1.70-1.95(m;
133.5 61}, 2.63(s; 1H), 2,92(s; 1H), 3.00-3.25(rm; 5H),
Y 3.89(s; 3H), 5.42(s; 11D, 6.70(s; 111}, 6.83(m; 21),
7.25(m; 1H), 7.55(s; 1H), 7.630m; 1HO, 8.95(m;
1H), 8.15(s; 1H}, 8.23(s; 1H}, 8.54(d; 1K), D.45(s;
N 1H).
2639 mp. 400 MHz, CDCI3, S{ppm): 0.99¢; 3H), 1.70-1.90(m;
188. 3H), 2.08(m; 1H), 2.28(s; 648, 2.83(s; 110, 3.00-3.23
0 {in; 459, 3.37m: 1H), 183(s; 3H), 6.19(dd;
NH; 1H), 6.83(d; 1H), 7.23(dd; 1H), 7.50(s; LK), 7.59(m;
2HY, 7.93(d; 1H), 3.19(s: 1H), 8.60(d; 1H), 9.42(s;
1H)
o N )

The following 5-Chloro-N>-(substituted phenyl)-N*[2.
ethanesulfonyl-phenyl]-pyrimidine-2,4-diamine are pre-
pared from (2,5-Dichloro-pyrimidin-4-y1)-[2-ethanesulfo-
nyl-phenylj-amine and the corresponding aniline following
the procedure of Example 7A

Expt Rf(solvenz) NMR {400 MHz}, § (ppm) oz

No. Rx or MS Retenticn time min. (HPLC)

271 0.53 CDCH,: 1.28{t, 3H), 3.12-3.19(m, 6H), 3.87-3.8%(m,
0/ {AcOEt) 7H), 6.45(dd, 1H), 6.53(d, 1K), 7.24-7.28(m, 1H),

7.31(s, 1H), 7.60-7.64(m; 1H), 7.95(dd, LH), 8.04(d,
111}, 8.14(s, 1H}, 8.58(d, 1), 9.39(s, LH}
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177 178

-continued

Expl Rf(solvent) NMR (400 MHZ), & (ppm) or
er MS Retention time min. (HPLC)

585 (M +H)} 238

/O

273 486 (M +H) 3.07

o
A

214 587T{M+H) 2.29

Aed

N.

~U

S
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-continaed
Cl
(]
)\
o N N IFH
Y
/\//S/ L
0
Exp! Ri(solvem) NMR. (400 MHz), § (ppm} or
No. Rx or MS Retention time min. (HPLC)
275 5450+ H) 230
0
~

27.6 545 (M +H) 245
0.
~
277 S31M+H) 225
0.
™~
N

Z
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-continued

4]
/\S//
/4
0/
Expl Rf{solvent) NMR (400 MHZ), § (ppm) or
No, Rx or MS Retention time min. (HPLC)
27-8 545 (M+H) 245
C.
~
N
"
NH;
279 00 M +H) 217
0.
™~
N
N
N

HPLC condition

Cohumn: YMC CombiSereen ODS-A {5 wm, 12 nm), 50 % 4.6 mm LD,
Flow rate: 2.0 ml'min

Eluent: A} ThAAvater (0. 1100, B) TFASacetonitrile {0.12100)
Gradient 5+ 100% B (0-5 min)

Detection: UV at 215 nm
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183
The following 5-Chloro-N*-(substituted phenyl)-N*[2-
(propane-2-suifonyl)-phenyl]-pyrimidine-2,4-diamine  are
prepared from (2,5-Dichloro-pyrimidin-4-yl)-[2-(propane-2-
sultonyl)-phenyl]-amine and the corresponding aniline fol-

lowing the procedure of Example 74

184

Rx
V4
(8]
Expl Rf (solvent) NMR. (400 MHz), § (ppm) or
No. Rx or MS Retention time min. {(HPLC)
28-1 0.2 CDCly: 1.31{d, 6H), 1.85-1.73{m, 1H), 1.86-1.98(m,
- {AcOE:) 3H), 2.62-2,70(m, tH), 3.11-3.13(m, 2H), 3.21-8.28
0 (m, 1H), 3.28(m, 2H), 3.88 85, 3H), 5.41(br, LH),
5.53(d, LH), 6.55(d, LH), 6.64(brs, 131), 7.28-7.34
{m, 1H), 7.34(s, 1H), 7.60-7.67(m, 1 H). 7.91{dd,
1H), 8.08(d, 1K), 8.13(s, 1H}, 8.60(d, 1H), 9.55(s,
1H).
N.
(JYO
NH;
28.2 MS CDCly: 1.31(d, 6H), 2.64(1, 2H), 2.68-2.77(m, 4H),
Vs miz 561, 3.19(t, 4H), 3.17-3.28(m, 1H), 3.68(, 2H), 3.88(s, 3H),
O S63{M+1).  648{dd, 1K), 6.55(d, \H}, 7.23-7.32(m, 1H),
7.62{ded, 1H), 7.91(dd, 1H), 8.04(dd, 111}, 8.12(s,
1H), 8.60(d, 1H), 9.54(bs, LH)
Nj
5
Ol
28:3 055 €OCL: 1.31(d, 68, 3.12-3.14(m, 4H), 3.21+3.2%m,
Vs (AcOED 1H), 3.87-3.59(m, TH), 6.46(dd, 1H), 6.53(d, 1K), 7.23-7.27

N/

(m, 1H), 7.30(5, 18), 7.59-7.64(m, 1 H), 7.91(dd,
1H), 8.05(d, EH), 8.14(s, 1H), 8.60(d, 1H), 9.55(s, 1H)
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~continved
Ci | N .
N)\ NH
0
)\sﬂ llt
]
4
0/
Expl Rf (soivent) NMR (406 MHz}, b (ppem) or
No, Rx or MS Retention time min. (HPLC)
284 037 CDCl5: 1.32(d, 6H), 3.21-3.27(m, 1H), 4.00(s, 1H),
Vs {ACORY) 7.11(dd, 1H), 7.26-7.27(n, 18), 7.29-7.33(m, LK),
o 7.64(s, 1H), 7.66-7.71(m, 1H), 7.95(dd, 1H), 8.10(s,
1H), 8.21(s, LH), 8.46(d, 1H), B.50(s, 1H), 8.54(d,
1H), 9.5%(s, LID)
/N
N\ 7
LI
0.03 CDCly: 1.31(d, 6H), 1.67-1,77(m, 2H), 1,95-2.05(m,
{AcOED) 3H), 2.39-2.48(m, 1H}, 2.48-2.6{{m, 2H), 2.63-2.78

28-5
: o
Q
N
N

{m, BH), 3.24(sept, 11D, 3.71-3.63¢m, 21),

3.87(s, 3H), 6.47(dd, 1H), 6.55(d, 1H), 7.21-7.28(m,
1H), 7.63{ddd, 1H), 7.9t ¢dd, 1H), 8.00(dd, 1H),
8.12{s, 1K), 8.60(d, 1H), 9.53(bs, 1H)

286 : S02(M+H) 284
Nj
(¥

28-7

<
\
4

o

478 (M + H)

4.53
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-continued
[a}
]
)\
o HN N NH
/ L
/
O/
Expl Rf {solvent) NMR {400 MHz), & (ppm) or
No. or MS Retention time min, (HPLC)
MS 599 CDCly: 1.31(d, 6H), 1.51-1.42(m, 2H), 1.67-1.53(m,
- 4H, 1.81-1.68(m, 2H), 1.96-1.89(m, 2H), 2.47-2.36

{m, 1H), 2.57-2.54(m, 4H), 2.69(dd, 2H) 3.24{sept,
1H), 3.67(d, 1H), 3.87(s, 1H), 6.48(dd, 1H), 6.56(d,
1H), 7.31-7.21(m, 1ED), 7.63-7.39(m, 1H), 3.00(d, 1H),
8.12(s, 1HD), 8.60(d, 118),9.55(s, 1H)

OO

289 MS 585 CDCly: 1.26(t, 3H), 1.31(d, 6H), 1.74-1.68(m, 2H),
1.85-1.76(en, 4H), 2.08-1.98(m, 211), 2.19-2.10(m,
3H), 2.67-2.58(m, 4H), 2.79-2.72(m, 2H), 3.24(sept,
1H) 3.61(d, 2H), 3.87(s, 3H), 6.98(dd, 1H), 6.55(d,
1H), 7.26-7.22(m, LH), 7.62(dd, 1H), 7.90(dd, 1H),
7.99(d, 1H), 8.12(s, 1H), 8.60(d, 1H), 9.53(s, 1H)

-0y

28-10 MS 55¢ CDCly: 1.31(d, 6H), 1.59-1.37(m, 2H), 1.81-1.69(m,
1H), 1.87(d, 2H), 2.73-2.67(m, 211), 3.28-3.21{m, 1H),
3.37(s, 3H), 3.61(d, 11), 3.87(s, 3H), 6.4(dd,
1H], 6.5%s, 1H), 7.31-7.21(m, LH), 7.64-7.60(m, 1H),

7.91(dd, 15), 8.00(d, 1H), 8.60(d, LH) 9.53(s, 11}

/
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190

Expi
No.

RS (solvent)
orMS

&

NMER (400 MHz), & (ppm) or
Retention time min, {HPLC)

28-11 MS 558

o

2812 MS 344

2813 MS 601

CDCH;: 1.314d, 6H), 2.15(s, 3H), 3.12(ddd, 41),
3.24(scpt, 1H), 3.64(t, 2R), 3.80¢, 2H), 3.89(s,

3H), 6.47(dd, tH), 6.55(d, 1H), 7.29-7.24(m,

1H), 7.33(bs, 1H), 7.62(m, 1H), 7.92{dd, 1H), 8.08(d,
1H), 8.14(s, 14}, 8.60(d, LH) 9.55(s, 1H)

CCly: 116, (t, 3H), 1.3L{d, GHD, 2.56-2.44(b, 2H),
2.74-2.60(m, 4H), 3.28-3.17(n, SH), 3.88(s, 3H),
6:48(dd, 1H), 6.58(d, LH), 7.30-7.22(m, 1H), 7.63-7.58
{m, £H), 7.99(dd, 1H), 8.01¢d, 1H), 8.12(s, 15},
B.60(d, LFI) 9.54(s, 1H)

CDCly: 1.31(d, 6H, Jw6.55), 1.75-1.63(m, 2H), 2.00-1.01
(m, 2H), 2.37-2.27(m, 1H), 2.60(t, 4H, 1=4.79),
2.74-2.59(m, 2H), 3.24(sept, 1H), 3.66(3, 2H,

J=12.1), 3.75(t, 4H, J=4.53), 3.88(s, 3H), 6.48(dd, 1H,
1=2.52,8.56), 6.56(d, 1H, Ju2.52), 7.33-7.22(m, 1H),
7.64-7.5%(m, 1H), 7.91(dd, 1H, J=8.05, 1.51), 8.01(d,
1H, J=8.56), 8.12(s, 1H),

8.61(d, 14, J=7.55) 9.54(s, 1H)
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192

Expl
No.

Ri{solvent)
or MS

Cl

NMR (400 MHz), & {(ppm) or
Retention time ntin. (HPLC)

2814

2815

28-16

28-17

MS 559

o

og

2z

4

./

O

M55

O

o
i)

M8 532

Petes

CDCly: 1.11(d, 6H, J=6.55), 1.31(d, 6H, J=7.05),
2.82-2.68(m, $H), 3.20-3.1%m, 4K), 3.28-3.17(m,
1H), 3.87(s, 311, 6.48(dd, 1H, J=2.52, 8.56), 6.56(d,
1H, 1=2.52), 7.33-7.2d(m, 1K), 7.62-7.58(m,

1H), 790(dd, 1H, I=), 8.01(d, LK, 1=8.56), 8.12(3,
1H), 8.60(d. 1H, J=8.56)9.54(s, 1H)

CDCly: 1.31d, 6H, J=7.05), 1.57-1.85(m, 2H), 2.17-1.98
(m, 2H), 2.35-2.25(m, 1H), 2.75(m, 2H),

3.24(sept, 1H), 3.65(d, 2H), 3.88(s, 3H), 5.30(bs,

1), 5.48(bs, 1H), 6.48(dd, 1H, J=2.51, 8.36), 6.56(d,
13, J=2.52), 7.33-7.21(m, 1H), 7.62(m, L H), 7.91(dd,
1H, J=1,51, 8.06), 8.03(dd, LH, J=3.02, 8.56), 8.13(s,
{H), 8.60(d, 1H, J=8.57}, 9.54(s, LH)

CDCly: 131(d, 6H, F=7.06), 1.46-1.43(m, 1H), 1.79-1.68
{m, 2H), 2.08-1.99(m, 2H), 2.99-2.88(r, 2H),

3.24(sept, 1H), 3.51+3.45(m, 2H), 3.91-3.80(m, tH),
3.88(s, 3H), 6.49(dd, 1H, I=2.53, 8.36), 6.57(d. LH,
Ju2.52), 7.34-7.23(m, 1H), 7.64-7.60(m, 1H), 7.91(dd,
1H, J=1.5%, 8.06), 8.02(dd, 1K, J=3.02, 9.06), 8.13(s,
1H), 8.60(d, 1H, J=8.06) 9.53(s, 1H)

CDCly: 1.31(d, 61, J=6.96), 2.18-2.12(m, 2H),
3.24(sept, tH), 3.37-3.32(m, 2H), 3.39(s, 3H), 3.43(d,
1H, 7=8.56), 3.5 1{cd, 1H, }=5.04, 10.6), 3.87(s, 3H),
4.17-4.09(m, 1H) 6.13(dd, 1H, J=2.51,

8.56),6.16(d, LH, J=2.52), 7.09(bs, LH), 7.31-7.21(m,
1H), 7.60-7.56(m, 1), 7.85(d, 1H, J=8.56), 7.89(dd,
LH, J=1.51, 8.06), 8.10(s, 1H), B.65(d, 1H, I9.06)
9.54(5, 1H)
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Expl Rf {solvent)

No. Rx or MS

Cl

NMR (300 MHz), & (ppr) or
Retention time min. (HPLC)

23-18 MS 546

\

28-19 033

(AcOEL)

¢/O/
o]

o
28.20 MS 344
©/O/

N
b

NH

\

CDCly 1.314d, 6H, 1=7.08), 1.82-1.70(m, 2H), 2.08-1.99
{m, 2H), 2.96-2.87(m, 2H), 3.24(sept, 14}, 3.41-3.33

{m, 15}, 3.40(s, 3H), 3.51-3.42(m, 2H), 3.87(s,

3H), 6.45(dd, 1H, J=2.52, 2.07), 6.57(4, 1H,
122.52,7.32-7.220m, 1H), 7.64-7.60(m, 1H), 7.91(dd,
1H,), $.00(dd, LH, [=3.02, .06}, 8.12(s, 1K, 8.60(d,

1H, J=8.56) 9.53(s, LH)

CDCly: L.31(d, GH, J=7.05), 1.82-1.70¢m, 2H), 2.08-1.99
(m, 2H), 2.96-2.87(m, 2H), 3.24(sept, LH), 3.41-3.33

(m, 1H), 3.40(s, 3H), 3.51-3.42(m, 2H), 3.87(s,

3H), 6.49(dd, 1H, J=2.52, 5,07, 6.57(d, 1H,

J=2.52), 7.32-7.22(m, 1H), 7.62(m, 1H), 7.91{dd, 1H,),
3.00(dd, 1H, J=3.02, 9.06), 8.12(s, 1H), $.60(d, 1H,
u8.56) 9.53(s, 1H}

CDCly: 1.31(d, 6H), 1.66-1.53(m, 2H), 2.10-2.01(m,
2H), 2.51(s, 3H), 2.70-2.13(m, 1H), 2.83-2.74(m, 2H),
3.24(Sepr, 1H), 3.63-3.55(m, 2H), 3.87(s, 3H), 4.34-4.25
(m, 1H), 6.48(dd, 1H), 6.56(d, 1H), 7.34-7.24(m,

1H), 7.64+7.60(m, 1H), 7.90(dd, LH), 3.00td, 1H),
8.12(s, 1), 8.60(dd, 1H}, %.53(s. 1H)
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Cl
(]
A
0
#S Rx
o
Expl Rf (solvent)  WMR (400 MHz), b (ppm) or
Ne. Rx or MS Retention lime min. (HPLC)
28-21 MS 531 CDCly: 1.30(s, 3H), 1.32(s, 3H), 2.33-2.22(m, 1H),
o e 2.54(s, 3H), 3.37-3.20(m, 3H}, 3.57-3.44(m, 3H),

386(s, 3H), 6.12(¢d, 11), 6.16(d, 1), 7.14-7.08(m,
1H), 7.36-7.20(m, 1H), 7.65-7.58(m, t K}, 7.93-7.87(m,
1H,), $.10(s, LH), 8.64(d, 1H) 9.54(s, 1H)

28.22 MS 545 CDCly: 1.30(s, 3H), 1.32(s, 31}, 2.03-1.85(m,
Ve 1H), 2.30-2.18(m, 1 H), 2.34(s, 6HD), 2.96-2.83(m, 1H},
0 3.29-3.16(m, 2H), 3.40-3.34(ra, 1H), 3.53-3.43(m:, 215),
3.87(s, 3D, 6.11{dd, 1H,) 6.13¢dd, 1H), 7.08(bs,
LH), 7.31-7.2t{m, 1H), 7.60-7.56{m, 1H), 7.85(d, 1H),
7.89(dd, 1H}, 8.10(s, F), 8.66(d, 1H) 9.54(s, 1H)

28-23 MS 545 CDCly: 1.31(s, 3H), 1.32(s, 3H), 3.05(s, 3H),
/ 3.24(sept, LH), 3.50-3.43(m, 4H), 3.85(s, 2H), 3.89(,
0 3H), 6.11(dd, 1H,) 643(dd, LH), 6.50(d, 1H), 7.31-7.28
{m, 1K), 7.64-7.60(m, 1H), 7.92(dd, 10, B.09{d,
{H), 8.13(s, 1H), 8.58(d, 1H) 9.55(s, 1H)
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Expl
No. Rx

Rf {solvent)
or MS

Cl

NMR (400 MHz), & (ppm) or
Retention time min. (HPLC)

0.0
{AcOEY
0 McOH = 4/1)

28-25 MS 600

28-26 MS573

CDCly: 1.30(s, 3H), 1.32(5, 3H), 1.92:1.83(m,

1), 2.17-£.95(m, 11D, 2.43-2.27(m, 2H), 2.79-2.71{m,
4H), 3.15-2.97(m, 4H), 3.23-3.16(m, 4H), 3.24(sep,
1H), 3.87(s, 3H), 6.12(d, 1H,) 6.47(dd, 1H), 6.55(d,
1H), 7.33-7.23(m, LH), 7.63-7.59(m, 1H), 7.95(dd, 1H),
8.01(dd, 1H), B.12(s, 15), 8.60(d, 1H) 9.54(s, 1H}

CDCl;: 1.30Gs, 3H), 1.32(5, 3H), 1.80-L.70¢m,

2H), 2,01-1,93(m, 2H}, 2.48-2,28(m, 1 2H), 2.76-2.62

(m, 4H), 3.04-2.96(r0, 4H), 3.16-3.05(m,

2H), 3.24(sept, 1H), 3.72-3.63(m, 2H), 387,

3H), 6.48(dd, 1H), 6,55(d, 1H), 7.31-7.23(m, 1K), 7.66-7.589
(m, LH), 7.91(dd, 1), 8.01(d, 1H), 8.12(s, 14),

8.60(d, 1H) 9.53(s, LH}

COCl,: 1.30(s, 31, 1.32(s, 3H), 2.59-2.43(m,

4H), 2.78-2.73(m, 1H), 3.00-2.86(m, 2H), 3.38-3.20m,
3H), 3.54-2.45(m, 1H), 3.75(dd, 1H), 3.84-3.77(m, LH),
3.94-3.87(m, 1H), 3.88(s, 3H), 6.46(dd, 1H), 6.53(d,
tH), 7.32-7.23(m, 1H), 7.31(bs, 1H), 7.63-7.52(m,

1H), 7.91(dd, 1), 8.04(d, 1H), 8.13(s, 1), 3.60(d,

1H) 9.54(s, 1H)
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-continued
Cl
()
/I\
o N7 TN Twu
/ L

4
0/

Expl Rf {solvent} NMR (400 MHz), & (ppm) or

No. Rx ot MS Reteation time min. (HPLC)

1H), 8.08(d, 1H), 8.14(s, 1H), 8.60(d, 1H), 9.55(s, 1K)

28-27 MS 559 CDCly: 1.30(s, 3H}, 1.32(s, 3H), 1.82-1.73(m, 1K),
Vs £.97-1.84(m, 3H), 2.73-2.51(m, 1), 3.12(t, 2H),
C 3.31-3.20(m, 3H), 3.90(s, 3H), 5.46-5.37(m, 1H),
6.53(dd, LH), 6-59(d, 1H), 6.68-6.62(m, 1H), 7.28-7.21
(m, 1H), 7.33(bs, 1H), 7.65-7.61(m, tH}, 7.92(dd,

28-30

1H), 8.08(d, 1 H}, 8.14(s, 11), 8.60(d, 1H), 9.55(s, 1H)

H
2828 MS 559 CDCly: 1.30(s, 3H), 1.32(s, 3H), 1.82-1.73(m, 1H),
P 1.97-1.84(m, 3H), 2.73-2.51(m, 1H), 3.12(t, 2H),
Q 3,31-3.20(m, 3H), 3.90(s, 3H), 5.46-5.37(m, 1H),
6.53(dd, 1H), 6.59(d, 1H), 6.68-6.62(m, 1H), 7.28-7.21
{m, TH), 7.33(bs, 1H), 7.65-7.61(m, 1), 7.92(dd,

M5 413 CDCly: 1315, 3H), 1.33(s, 3H), 2.92(t, 4H),
Pl 3.28(sepr, 1H) 3.73(t, 4H0), 3.87(s, 3H), 6.51(dd, 1H),
Y 6.82(d, 1H), 7.32-7.23(m, 15), 7.5%(bs, 11}, 7.70-7.64
(m, 1H), 7.92(dd, 1H), 8.01(bs, 1H), 8.12(s, 1H),
8.60(d, 1H), 2.53(s, 1H)
N

MS 493 CDCly: 1.30(5, 3H), 1.33(s, 3H), 3.25(sept, 1H) 3.60
Vel {bs, 3H), 3.89(s, 3H), 6.59(s, 1H}, 7.27-7.18(m,
0 1H), 7.61(dd, 1H), 7.83¢bs, LH), 7.90(dd, 1H), 8.L5
(s, 1H), 8.55(d, 1H), 9.55(s, 1H)

3831 MS 445 €DCly: 1.31(d, 6H), 1.59-1.37(mn, 2H), 1.81-1.69(m,
1H), 187, 2H), 2.73-2.67(m, 2H), 3.28-3.21(m, 1H),
0, 3.37(s, 3H), 3.61(d, 1H), 3.87(s, 3H), 6.49(dd,
1H), 7.025(bs, 1H), 7.28-2.23(m, 1H), 7.64-7.59(m,
1H), 7.93-7.89(n, 2H), 8.15(s, 1H), 8.57(dd, 1H)

9.56(s, 1H)
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o HN N/I\NH
7 |

$
g

Expl
No.

Rx

Mass {ESE)

miz

Mass (ESI}

mz

Rx
26.1
i&/o\

546 (M + H)

627 (M + H)

587 (M+H)

23

30

35

45

50

55

60

65

I
o

516 {M+H}

557 (M +H)

35T (M + )
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-continued -continued

o N
A!o |
d

Rx
10
HPLC
Expl Retentior  Mass (EST}
HPLC 15 No. Rx time (min) mfz
Expl Retention  Mass (ESI)
N Rx time (emin) m'z 30-7 223 612 (M +11)
¢)
™~
304 3.0 498 (M + II)
20
0.
~
N
/N 25
(9
\\_N N
3o [ j
I
35
Cl
R
30-5 230 S3IM+H) I\N
0 )\
~ Y N NH

N
45
A HPLC
Expl Retention Mass (ESI)

Ne. tisne (oin} miz

30-6 252 557(M+H} 55
31-2 2,62 $H0M+H)

60

Rx
31-1 3.18 423 (M= H)
50
0.
™~
F:

v 0 E
",
‘i/ 65
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Exp!

No. Rx MS NMR (400 MHz) in CDCl,, 6 (ppem)

321 5853 1035, 3H), 1.04(s, 3H), 2,155, 3H), 2.32(sept, 1H)
Ve 3.00(d, 2H) 3104, 211), 3,13, 20D, 3.64¢t, 23H), 3.79¢,
2H), 3.89(s, 3H), 6.45(dd, 1), 6.35(d, 1), 7.34-7.26
" (m, 1HY, 7.52(bs, 1H), 7.64-7.60(m, 1H), 7.97(dd, 1D,
8.07(d, 1H), 8.15(s, TH), $.54(d, LH), 9.32(s, 1H)

Ac
322 532(M+H) 217
0.
™~

SN
n_/

Expl

No. Rx M§

NMR (400 MHz) in CDCly, & (ppm)

331 585.3
v

Q

1.66-1.52(m, 2H), 1 92-1.73(m, 4H), 2.12-2.03(m,
2H), 2.15(s, 3H), 3.00(d, 2H) 3.1 L(t, 2H), 3.14(t, 2H),
3.58-3.46(m, 1H), 3.64(1, 2H), 3.80(:, 2H), 3.89(s, 3H),
6.48(dd, 1K), 6.55(d, 15}, 7.30-7.24(m, 1H), 7.52(bs,
1K), 7.63-7.58(m, 1H), 7.94(dd, 1H), 8.08(d, LH),
8.14(5, LH), 8.60(d, 1H), 9.54(s, 1H)
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-continued

CII\N
O\ - N/k
4

I
S Rx
4
0
Expl
No. Rx MS NMR (400 MHz) in CDCly, & (ppin)
332 sa4(M+H) 315
C.
~
[Nj
¢
C
(]
)\
HJI\I N NH
Ry o
ENJ
(6]
HPLC
Expl Retention  Mass (ESD)
No. Rx time {min) m‘z
341 4] 315 532 (M+H)
/\/\Sf
4
D/
342 3.34 558 (M4 H)
o]
4
S
4
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209 210
-continued
343 0 335 546 (M+ H)
SN
4
o]
344 332 346 (M + H)
0
)\/\s//
0//

345 3.09 566 (M+ H)

346 287 SSMaH)
@\ SIO
J

Ex
No MS NMR {400 MHz), CDCly, & ppm
347 Cl N MS 1.05(t, 31}, 1.69-1.78(m, 2EF), 2.86-2.95(m, 1H),
N 435,436 3.16-3.25(m, 1H), 6.57-6.68(m, 2H), 7.17(dd, LH),
| 7.35-7.39(m, 1H), 7.50(dd, 1H), 8.13(s, LI, 8.16-8.21
i (m, 1H), 8.48(d, 1H), 10.14(s, 1H)
/o N NH
\/\S/ f : 0/
F
348 cl MS 0.94(t, 3H), 1.69-1.80(m, 2H), 2.38(s, 3H), 2.55-2.64
vy 549,551  {m,4H), 3.02-3.08{m, 2H), 3.22-3.29(m, 4H), 3.88(s,
l 3H), 6.55(ddd, 1H), 6.60-6.66(r, 1H), 7.13-7.18{m,
- 1H), 7.34(brs, 1H), 7.44(d, 1H), 8.10(s, LH), 8.10-8.23
o HN NH {m, 2H), 8.88(s, 1H).
\/\Sﬂ o Ve
4
O/
N F
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212

35-1 567 DMSO-d5: 2.24(s, 3H), 2.43-2.30(m, 4H), 2.78(d,
7 M1+ 3H), 3.00-3.17(m, BH), 3.74-3.75(m, 7H), 6.4%(dd,
o 1H), 6.66(d, LH), 6.85-6.89(m, 1H), 7.18(d, 1H),
7.40(d, 1H), 7.98-8.02(m, 2H), 8.29{brd, LH), 8.60-8.66
(m. LH), 11.17(s, LH).
[Nj
o
352 505 DMSO-d6: 2.24(s, 3H), 2.46-2.50(m, 4H), 2.79(d, 3H),
M+ 1Y 3.03-3.1%(m, 4H), 3.78(s, 3H}, 6.69(d, 111}, 6.87(dd,
LH), 7.07-7.17(n, 2H), 7.19-7.23m, 2H), 7.54(d, 1H),
N 8.13(s, 1H), 8.45(s, 1K), 8.65-8.73(m, 1H), 9.04(s,
1H), EL19(s, LH)
\
Example 36 36-2
Intermediates for Left Anilines 2-(2,3-Dichloro-pyrimidin-4-ylamino)-N-methyl-
benzamide
36-1 Preparation of 2-amino-N-methyl-benzamide
45
NH:
Y BN 3 co,nmr C|
50 2
HZO—THI-' H °C,5h
9%
4] N .
. s | Py
To a suspension of 16.3 g (100 mmol) of isatoic anhydride 0 HN N el
in 100 mL of H,O is added portionwise 100 mL of 2N methy-
lamine-tetrahydrofiuran solution {200 mmol) at reom tem- L
peranie. The reaction mixture is stirred for 1 hour and then §

extracted with AcOEt. The organic layer is washed with H,O
and brine, dried over Na,S0O,, and concentrated under
reduced pressure to give 13.79 g of desired product, 2-amino-
N-methyl-benzamide (92 mmol, 92%) as colorless solid,

NMR (400 MHz, CDCI3, 8): 2.97 (4, 3H, J=4.52 Hz), 5.49
(bs, 1H), 6.07 (bs, 1H), 6.64 (ddd, 1H, J=8.04, 7.56, 1.0 Hz),
6.68 (dd, 1H, J=8.32, 1.0 Hz), 7.20 (ddd, 1H, J=8.32, 7.56,
1.52 Hz), 7.29 (dd, 1H, }=8.04, 1.52 Hz).

60

To a solution of 15.0 g (99.8 mmol) of 2-amino-N-methyl-
benzamide in DMF (300 mL) are added 2,4,5-trichloropyri-

65 midine (23.8 g, 130 mmol) and potassium carbonate (17.9 g,
130 mmol). The reaction mixture is stirred at 75° C. for 5
hours, cooled to room temperature, and then poured into H,O
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(600 mL). The resulting precipitate is collected by a filiration
followed by washing with 50% aqueous CH,CN (200 mL}
and dried under reduced pressure (40° C., 10 hours) to give
desired  2-(2,5-dichloro-pyomidin-4-yl-amino}-N-methyl-
benzamide as ivory solid (26.4 g, 88.9 mmol, 89%).

NMR (400 MHz, DMSO-dé6, §): 281 (d, 3H, J=4.52 [1z),
7.22 (dd, 1H, J=8.56, 8.04 Hz), 7.60 {ddd, 1H, J=8.56, 8.56,
1.0 Hz), 7.81 (dd, 1H, J=8.04, 1.0 Hz), 8.48 (5, 1H), 8.52 (d,
1H, J=8.56 Hz) 8.80-8.90 (m, 1H), 12.18 (s, 1H).

According the manner described above, the following
compounds are prepared.

363

2-(5-Bromo-2-chloro-pyrimidin-4-ylamino)-N-me-
thyl-benzamide

NMR (400 MHz, DMSO-d,, &): 2.81(d, 3H), 7.23(ddd,
1H, J=7.54, 7.54, 1.0 Hz), 7.59(ddd, 1H, J=7.93, 8.06, 1.52
Hz),7.79(dd, 1H, J=7.8, 1.52 Hz), 8.47(dd, 1H J=8.06, 1.0
Hz), 8.55(s, 1H), 8.31-8.87(m, 1H), 12.0(brs, 11I). Rf: 0.46
(n-Hexane: AcOEt=7:3).

36-4

2-(2,5-Dichloro-pyrimidin-4-ylamino}-N-ethyl-ben-

zamide

o

NMR (400 MHz, CDCL, 8): 1.28 (t, d=7.04, 3H), 3.48-
3.57 (m, 2H), 6.22 {br. 5, 1H), 7.11-7.17 {m, 1H}), 7.51 (dd,
J=1.0, 8.04, 1H), 7.53-7.61 (m, 1H), 8.22 (s, 1H), 8.69-8.74
(m, 1H), 11.66 {br. s, 1H). Rf: 0.60 (Hexane: AcOEt=1:1).

214
36-5

Preparation of 2-(5-bromo-2-chloro-pyrimidin-4-
5 ylamino)-N-methy! -benzenesulfonamide

A snspension of 5-bromo-2,4-dichioropyrimidine (684
25 mg, 3.0 mmol) and 2-amine-N-methyl-benzenesulfonamide
(559 mg, 3.0 mmol) in N,N-dimethylformamide (10 ml}
containing potassium carbonate (830 mg, 6.0 mmol) is stirred
at room temperature for 23 hours. Saturated aqueous amma-
nium chloride is added and the mixture is poured into water
and extracted twice with ethyl acetate. The organic layer is
washed with brine, dried over sodium sulfate, and evaporated
in vacuo. The residue is purified by silica gel column chro-
matography (n-hexane-ethyl acetate gradient) to afford the
title compound as a slightly yellow solid.

'H-NMR (CDCL,), 8(ppm): 2.67 (d, 3H), 4.79 (q, 1H), 7.26
(s, 1H), 7.29 (ddd, 1 H), 7.66 (ddd, 1H), 7.95(dd, 1H),8.37 (s,
iH), 848 (d, 1H), 9.52 (s, 1H). Rf (n-hexane:ethyl
acetale=10:3): 0.33.

According to the manner described above, the following
compound is prepared,

36-6

30

35

45 2-(2,5-Dichloro-pyrimidin-4-ylamino)-N-methyl-

benzenesulfonamide

50

55
0
M

d

60

H-NMR (400 MHz, CDCl,, 8);2.67(d, 3H),4.97-5.04(m,

1H), 7.29(ddd, 1H, J=7.54, 7.54, 1.0 Hz), 7.66(ddd, 1H,

65 J=7.93,8.08, 1.48 Hz),7.94(dd, 1H, ]=8.04, 1.52 Hz), 8.24(s,

1H}, 8.51(dd, 1H J=8.06, 1.0 Hz), 9.64(brs, 1H). Rf: 0.45
(n-Hexane: AcOEt=4:1).
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36-7

2-(2,5-Dichloro-pyrimidin-4-ylamino)-N-isopropyl-
benzenesulforamide

NN
T
o HN N
Yﬂ\/
. 0,7

To a solution of 2-amino-N-isopropyl-benzencsulfona-
mide (16.1 g, 75.1 mmol) in DMI (150 mL) is added sodium

Cl

hydride (6.6 g, 165.3 mmol) portionwise at 0° C. After the »

mixture is stirred at room temperature for one hour, 2,4,5-
wrichloropyrimidine (20.7 g, 112.7 mmol} is added at 0° C.
After further stirring at room temperature for 5 hrs, water is
added and the mixture is extracted with AcOFt three times,

Organic layer is washed with brine, dried over sodium sulfate 3

and evaporated under reduced pressure. The residue is puri-
fied by silica gel column chromatography (Hexane to Hexa-
ne: AcOEt=4:1) to afford the title compound as pale brown
solid (10.2 g, 38%).

*H-NMR (400 MHz, CDC],, 8);1.06(d, 6H), 3.43-3.53(m,
EH), 4.38(d, 1H), 7.29(dd, 1H), 7.66(dd, 1H), 7.98(d, IH),
8.2%s, 1H), 8.51 (d, 1H), 9.51 (brs, 1H). Rf: 0.45 (n-Hexane:
AcOEt=4:1)

The follewing compounds are prepared in the same manner

3
L

30

216
36-10

Preparation of 2-{2-chloro-5-nitro-pyrimidin-4-
ylamino)-N-methy! -benzenesutfonamide

)
o/“rﬂ
dpn .
O//

2,4-Dichloro-5-nitro-pyrimidine (1.94 g, 10 mmeol) and
2-amino-N -methyl-benzenesulfonamide (1.86 g, 10 mmol}
are dissoived in CHCI; (30 mL). The reaction mixture is
heated at 61° C. for 2 h. The sclvent is evaporated and the
residue is washed with ether to give the title product. Rf=0.5
(n-hexane:ethyl acetate=1:1). 'H-NMR (400 MHz, CDCL,),
8 (ppm): 2.67 (d, 3H), 4.6-4.7 (m, 2H), 7.41 (L 1H), 7.7 ¢, 1H),
8.04 (d. 1H), 8.15 (d, IH), 9.21 (s, 1H), 11.2 (s, 1H).

described above. -
Cl
(]
)\
o HN N Cl
§
AL
Rz #S
o]
Expl RS (solvent)
No. Rz or MS NMR (400 MHz), & (ppm)
36-8 045 DMSO-dg; 0.63(t, 6H), 0.86(d, 3H), 1.21-1.31¢n, 2H),
(z-Hexane:AcOEt = 4:1)  3.02-3.12(m, 1H), 7.37(dd, 1K), 7.7k (dd, 1H), 7.85(d,
1H), 7.89(d, 1H), 8.20(d, 1H), 8.56(s, 1H), 9.51(brs, 18)
369 946 CDCly; 0.70(t, 6H), 1.23-1.45(m, 4H}, 3.03-3.13(m,
{n-Hexane:AcOEt = 7:3)  1H), 4.27(d, 1H), 7.27(dd, 1H), 7.65(dd, 1H), 7.98(d,

1H}, 8.29(s, 1H}, 8.52(d, LH), 9.59(brs, 1H)
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36-11

Preparation of (2.5-Dichlorc-pyrimidin-4-yl)-f2-
(propane-1-sulfonyl)-phenyl}-amine

To a solution of 2-(Propane-i-sulfonyl)-phenylamine
(3.69 g, 18.5 mmol) of N,N-dimethylformamide (40 mL),
sodium hydride (1.48 g, 37 mmol) is added portionwise at 0°
C. After stirring, 2,4,5-trichloropyrimidine (2.1 mL, 18.5
mmel) is added. The mixture is stirred at 0° C. for 30 minutes
and is forther stirred at room temperature for 7 hrs. After
adding saturated aqueous ammonium chloride, the mixture is
poured into water and extracted twice with ethyl acetate. The
organic layer is washed with brine, dried over sodium sulfate,
and evaporated in vacuo, The residue is purified by silica ge!
column chromatography (n-hexane-ethyl acetate pradient) to
afford the title compound as colorless solids.

TH-NMR (CDCl,), & (ppm): 0.99 (1, 3H), 1.77 {d, 2H),
3.07-3.11 {m, 2H), 7.26 (s, 1H), 7.32 (ddd, 1H), 7.73 (ddd,
1H), 7.95 (dd, 1H),8.31 (s, 1H), 8.61 (dd, 1H), 9.94 (bs, 1H).
Rf (n-hexane ethyl acetate=3:1): 0.63

According to the manner described above, the following
compounds are prepared.

30

218
Example 36-16

Synthesis of substituted amines which are commercially
not available:

Preparation of
3-amino-4'-methoxy-4-methylbiphenyl

To a solution of 4-methoxyphenyl-boronic acid (500 mg,
3.29 mumol} in toluene (5.2 mL) and ethanol (1.3 mL), potas-
siwm carbonate (910 mg, 6.58 mmol), tetrakis(triphenylphos-
phine) palladium (228.1 mg, 0.099 mmel) and 4-bromo-1-
methyl-2-nitrobenzene (711 mg, 3.29 mmol) are added and
stirred at 100° C. for 7 hours. The mixture is poured into water
and extracted with ethyl acetate two times. The organic layer
is washed with water and then brine, dried over magnesium
sulfate, and evaporated in vacuo. The residue is purified with
silica gel column chromatography (n-hexane:ethy! acetate=5:
1} to afford the 4'-methoxy-4-methyl-3-nitro-biphenyl as a
yellow solid.

'H-NMR (8, ppm): 2.62 (s, 3H), 3.86 (s, 3H), 7.02-6.98 (m,
2H), 7.37 (d, 1H), 7.54 (dd, 2H), 7.68 (dd, 1H), 8.18 (d, 1H).
Rf (hexane:ethyl acetate=3:1): 0.40.

A svspension of 4'-methoxy-4-methyl-3-nitrobiphenyl
(630 mg, 2.95 mmol) and 10% palladium on charcoal (63 mg,
0.059 mmol) in methano} (6 mL) is stirred vader hydrogen
atmosphere for 12 hours. Palladium catalyst is removed by
filtration and the resulting solution is evaperated in vacuo to
afford the title compound.

“H-NMR (5, ppm): 2.20 (s, 3H), 3.84 (s, 3H), 6.87 (d, 1H),
6.89 (dd, 1H), 6.95 (d, 2H), 7.09 (d, 1H), 7.48 (d, 2H). Rf
(n-hexane:ethyl acetate=1:1): 0.50.

0
LN S//

g

Expl No. Rx Tdentification

3612 )\

PN

36.13

1H}, 7.33-7.35(m, 1H), 7.71-7.75(m, 1H), 7.96(dd,
113, 8.31(s, 15), B.60(d, 1H), 9.92(s, 11). Rf: .67

{AcOED).

36-14 C

36-15

8.31(s, 1H), 8.58(d, LH), 9.90(s, 1H). RF (.69
{AcOEY

'H-NMR(CDCLy), &{ppm): 1.35(d, 6H), 3.18-3.24(m,
1H), 7.30-7.34(m, 1H), 7.70-7.75(m, 1H), 792(dd,
110}, 8.30(s, 1), 8.63(d, 1H), 10.06(s, 1ED), RFO.70:(AcOED)

NMR400 MHz) in CDCL,, S(ppna): 1.29(t, 3H), 3.15(y,

1.0%-1.06(m, 2H), 1.32-1.37(m, 2H), 2.49-2.55(m, 1K),
7.20-7.33(m, 1H), 7.69-7.73(m, 1K), 7.91{dd, 1H),

0.95(t, 6H), 1.72+1.96(m, 4H), 2.76-2.82(m, 1K), 7.26-7.34
{m, 1H), 7.69-7.74(m, 1H), 7.92(dd, 1H), 3.30(s,
LH), 8.62(d, 1H), 10.02(s, 1H). Rf; 0.73(AcOEL)
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Preparation of 4-(3-amino-4-methylbenzoyl)-pipera-
zine-1-carhoxylic acid tert-butyl ester

To a solution of 4-methyl-3-nitro-benzoic acid (300 mg,
2.76 mmol}, N -butoxycarbonyl-piperazine (340 mg, 1.83
mmol) i DMF (3.0 mL), triethylamine (300 pL, 3.59 mmol),
TBTU (800 mg, 2.49 mmol) and HOAt (270.5 mg, 1.99
mmol) are added and stirred at roomt temperature for 24
hours. The mixture is poured into water and extracted twice
with ethyl acetate. The organic layer is washed with water and
then brine, dried over magnesium sulfate, and evaporated in
vacuo. The residue is purified with sifica gel column chroma-
tograplty (n -hexane:ethyl acetate=5: 1) to afford 4-(4-metlyl-
3-nitrobenzoyl)-piperazine-1-carboxylic acid tert-buty} ester
as a colorless solid.

TH-NMR (8, ppm): 1.47 (s, 911, 2.64 (s, 31),3.28-3.88 (m,
8H), 7.42 (d, 1H}), 7.56 (dd, 1H), 8.03 (d, 1H). Rf (hexane:
ethy] acetate=10:1): 0.13.

The titlecompound is obtained by reduction with hydrogen
over 10% palladium on charcoal in methanol solition.

Preparation of
4-(3-amine-4-methylphenyl)-morpholine

To a solution of 4-brome-1-methyl-2-nitrobenzene (225
mg, 1.04 mmol), morpholine (125 ul, 1.25 mmol), and
cesium carbonate (474.4 mg, 1.46 mmol} in toluene, palla-
divm diacetate (31.2 mg, 0,139 mmel} and 2-(di-t-butyiphos-
phino)biphenyl (125 mg, 0.403 mmo!l) are added and stirred
at 100° C. for 5 hours. After cooling, the mixture is filtered to
remove insoluble material. The filtrate is poured into water
and extracted with ethyl acetate twice. The organic layer is
washed with water and then brine, dried over magnesium
sulfate, and evaporated in vacuo, The residue is purified with
silica gel column chromatography (n-hexane:ethyl acetate=5:
1) to afford 4-(4-methyl-3-nitrophenyl)morpholine as a yel-
low solid.

'"H-NMR (3, ppm); 2.50 (s, 3H), 3.17-3.19 (m, 4H), 3.86-
3.88(m, 4H), 7.04 (dd, 1K), 7.21 (d, IH), 7.47 (d, 1H). Rf
{hexane:ethyl acetate=5:1): 0.20.

S
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Thetitlecompound is obtained by reduction with hydrogen
over 10% palladium on charcoal in methanol solution.

Example 37

Synthesis of Substituted Amines Which are
Commercially not Available

371

Preparation of
1-(3-Methoxy-4-nitro-phenyl}-piperdin-4-ol

OH

To a suspension of piperidin-4-ol (2.79 g, 28 mmol) and
potassium carbonate (3.88 g, 28 mmol) in N,N-dimethytor-
mamide (40 mL}, 4-Fluoro-2-methoxy-1-nitro-benzene (4.0
2, 23 mnol) is added and stirred at room temperature for 24
hours. The mixture is poured into water and the precipitate is
collected by a filtration. The resulting solid is dried in vacuo
at 50° C. 1o afford 1-(3-methoxy-4-nitro-phenyl)-piperidin-
4-0] (5.23 g) as yellow solids in 89% yield.

'H-NMR (400 MHz, CDCl, 8, ppm):1.54(d, 1H), 1.62-
1.71(m, 2H), 1.98-2.04(m, 2H), 3.22(ddd, 4H), 3.73-3.30(m,
2H), 3.95(s, 3H), 3.98-4.02(m, 1H), 6.33(d, 1H), 6.43(dd,
1H]}, 8.00(d, 1H).

By repeating the procedures described above using appro-
priate starting materials and conditions the following com-
pounds are obtained.

Ex-No Rx Identification
¥z Oy, O tH-NMR(400 MH:z, CDCly, b, ppm): 1.53-1.72(m, 2H), 1.80-£.83
= Nt {m, 4H}, 1.99-2.04(m, 2H), 2.24-2.31(m, 1H}, 2.54-2.67
{m, 41}, 3.03(ct, 2H}, 3.84-3.89(m, 2H), 3.93(s, 3H),
o) 6.31(d, 1H), 6.42(dd, LH}, 8.01{d, 1}}. RF0.54(AcOEt)
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Ex-No Rx Identification
373 Oy 0 TH-NMR(400 MHz, CDCly, 8, ppmy: 1.81-1.91(m, 2H), £.99.2.04
= N* (m, 2H), 2.38-2.48(m, |H), 3.03(ddd, 2H), 3.91-3.96(m,
2H), 3.95(s, 3H), 5.22-5.41(m, 1H}, 5.40-5.53(m, 1H), 6.36(3,
0. 1H), 6.43(dd, 1H), 8.00(d, 1H). R¥ 0.15{AcOE)
™~
N
[JYO
NH;
37-4 Oy O 'H-NMR(400 MEz, CICly, 8, ppm): 1.15(t, 3H), 1.88-1.96(m,
Sy tH), 2.22-2.30(m, 1H), 2.68-2.77(m, 2H), 3.15-3.18(m, 11),
3.38-3.44(m, 1H), 3.52-3.62(m, 2H), 3.93(s, 35), 5.92(d, 1H),
0\ 6.07-6.10(m, 1H}, 8.00-8.02(m, 1H). RF 0.65(n-hexane:AcOFL = I:1).
N
N
H
Ethyl-[1-(3-methyoxy-4-nitro-pheny-
pyrrolidin-3-yl]-amine
375 Oy O 'H-NMR(400 MHz, CDCly, &, ppri: 2.36(s, 3H), 2.52-23%(m,
S 4H), 3.40-3.43(m, 4H), 3.95(s, 3H), 6.32(d, LH, J=2.52 Hz),
6.43(dg, 1H, J=9.56, 2.52 Hz), 7.99(d, 1K, J=9.08 Hz). Rf 0.60
) (MeOH:CH,Cl, = 4:1).
~
[Nj
N
1-(3-Methoxy-4-nitro-phenyl)-4-met
yl-piperazine
375 Oy O TH-NMR(400 MIfz, CBCly, 8, ppm): 1.10-1.19(m, 1), 1.59-2.18

O

N
(?/0\
0.
E}"\

3-(3-Methoxy-d-nitro-phenoxymethy-

1-methyl-piperidine

(m, 6H), 2.28(s, 3H), 2.71-2.74{m, 1H), 2.88-2.91(m, 111},
3.86.-3.95{m, 5H), 6.47-6.52(m, 2H), 7.97-8.00(m, 1H). Rf
0.65(n-hexane:AcOEr = 1:1}
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Ex-No Rx Identification
377 Oy 0O 'H-NMR(400 MHz, CDCl,, 5, ppm}: 4.08(s, 3H), 7.30(dd, LH),
A 7.58(d, 1H), 8.05(d, LH), 8.15(s, LH), 8.67(s, 1H). RF: .42
{ACOEY
0.
™~
N
N\ 7
LI
37-8 Oy O 'H-NMR (400 MHz, CDCly, 8, ppm): 1.40-1.50{m, 2HJ, 1.55-1.69
= N (m, 6H), 1.90-1.96(m, 2H), 2.45-2.53(m, 5H}, 2.90-2.99
{m, 2H), 3.90-4.00(m, 286), 3.94{s, 3H), 6.30(d, 11, I=,
o 2.5 Hz), 6.41(dd, 1H, J=9.0, 2.5 Hz), 7.99(d, 1H, 1=9.0 Hz)
™~
Q
O
379 Oy, O "H-NMR(400 MHz, DMSO-d6, &, ppm): 1.95-1.82(m, 280,
ey 2.15-2.06(m, 1H), 2.30{s, 3H), 3.17(dd, L H), 3.32-3.23(m,
1H), 3.56-3.34(m, 3H), 3.96(s, 1), 6.09(d, LH}, 6.21(dd,
o 1H), 7.91(d, 1H)
~
N z
37-10 Oy O TH-NMR(400 MHz, CDCLy, 8, ppm): 2.30-2.48(m, 3H}, 2.59-2.66
RN (m, 1H), 2.70-2.76(m, 1H), 2.85-2.92(m, L}, 3.09-3.17

<

=z

7

(]

{m, 1H), 3.30-3.34(m, LH), 3.52-3.38(m, 1 H), 3.68-3.84
{in, 3H), 3.87-1.91(m, 1H), 3.96(s, 31}, 6.32(d, 1H, J=2.5 Hz),
6.42(dd, 1H, J=9.6,2.5 Hz), 8.00(d, 1H, }=0.6 Hz)
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Ex-No Rx Identifieation
3711 0y O TH-NMR(400 MHz, DMSO-d6, CDCly, 8, ppm): 1.50-1.79(m,
= W 1H), 2.25-2.15(m, 1H), 2.21(s, 3H), 2.87-2.77(m, 11I), 3.16
(dd, ¥H), 3.42-3.32(m, 1H), 3.59-3.52(m, LID), 3.67-3.61(m,
o 1H), 3.51(s, 3H), 6.13(d, 1H), 6.24(dd, 1H)), 7.91{¢d, 1H)
™~
| i
/T
3712 Oy O "H-NMR(400 MHz, CDCLy): 1.43-1.00(m, 2H), 1.95-1.81(m,
\N+ 2H}, 2.94-2.17(m, 2H), 2.96{s, 3H}, 3.27(d, 2H), 3.35(s,
- 3H), 3.97-3.%%m, 2H), 3.95(s, 3K}, 6.30{d, 1H), 6.42(dd, 1H)
0 8.00(d, 1H). Rf:0.25
{AcOED
[P
0.
~
37-13 Oy, O 'H-NMR(400 MHz, CDCL): 1.14(t, 31), 2.48(dd, 2H), 2.59(t,
Sy 4H), 3.42(t, 4H), 3.95(s, 3H), 6.32(d, 1H), 6.43(dd, LH) 8.01(d,
e 1H). RI0.15¢(AcOE)
0
Nj
N)
37-14 0y O TH-NMR{400 MHz, CDCly): 1.02-0.89(m, 2H), 2.01-1.94(m,
e 2H),2.52-2,38(m, 1H), 2.65-2.5Xm, 4H), 3.04-294(m, 2H),
- 3.79-3.6%(m, 4H), 3.97-3.88(m, 281), 3.95(s, 3H), 6.32(d, 1),
o G.42(dd, 1H) 8.00(d, 1H). Rf0.10{AcOE
Q
N
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Ex-No Rx [dentification
3715 Oy O 'H-NMR (400 MHz, CDCly): 1.08(s, 3H), 1.09(s, 3H), 2.66(z,
= N¥ 4H}, 2.74(sept, 1K), 3.41(t, 4H), 3.93(s, 3H), 6.32{d, LH),
42{dd, 11} 8.00(d, LFI). RF0.15(AcOEL)
- §42(dd, 1H} 8.00(d RF
O
[N
)N\
5716 0y O TH-NMR (400 MHz, CDCly): £ 91-1.81{m, 2H), 2.06-1.97(m,
= N* 2H), 2.48-2.40(m, 11), 3.07-2.98{m, 2H), 3.97-3.93(m, 2H),
- 3.93(s, 3H), 5.37-5.30(m, 1 H), 5.55-5.43(m. 1H). 6.33(d, EH},
o 6.43(dd, TH) 8.00(d, LED. RY 0.10{AcOES)
?
N o}
3717 0y O TH-NMR(400 MHz, CDCL): 2.18-2.07(m, 1H), 2.30-2.22(m,
e 1H), 3.38(s, 3H), 3.56-3.44(m, 4H0), 3.95(s, 31, 4.13(ddd, L1,
5.96(d, 1H), 6.12(dd, L H) 8.03(d, 1H). Rf 0.30{AcOEt)
D,/
N r\
A
318 Oy O 'H-NMR(400 MHz, CDCls}: 1.46(s, 9H), 1.81-1.68(m, 4H),
¥ 2.73(bs, 3H), 3.07-2.97(m, 2H}, 3.95(s, 3H), 4.03-3.54(m, 2H),
6.32(d, 110), 6.43(dd, 1H) B.0C(d, 1H). RF0.55
- ( dd RE
0 (Hexane:AcOEL)
Q
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~continned
Ex-Ne Rx Tdentification
37-19 0y O 'H-NMR{400 MHz, CDCLy): 3.60-3.57(m, 2H), 3.68-3.65(m,
e 2H), 3.97(s, 3H), 4.07(s, 2H), 6.17(bs, 1H), 6.26(d, 1H),
- 6.39(dd, 1H) 8.04(d, I H). Rf0.85(AcOEr)
¥
N
N 0
H
3720 Oy, O TH-NMR(400 MHz, CDCly): 3.08(s, 3H), 3.54(dd, 2H), 3.67(dd,
e 2H), 3.96(s, 3H), 4.05(s, 2H), 6.25(d, 1H), 6.38(dd, 1H)
8.03(d, 1H). RS 0.30(AcOE)
o
Nk
N 8]
3721 Oy, O 'H-NMR{400 MHz, CDCly): 1.73-1.55¢m, 2H), 1.99-1.91(m,
ey 2H), 2.09(s, 3H), 2.61-2.49(m, SH), 3.47(t, 2H), 3.63(t, 2H),
- 3.99-3.89(m, 3H), 3.95(s, 3H), 6.32(d, 1H), 6.42(dd, 1H)
o 8.01(d, 1H). RFC.10{AcOE:MeOH = 4:1)
Q
Nj
1
Ac
3722 Oy O TH-NMR(400 MHz, CDCly): 3.90(s, 3H), 3.98(s, 3H), 3.98(s,
ey 3HY, 6.56(s, 15, 7.59(s, LH). RE0.605(AcOE)
o

(=]
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Ex-No Rx Identification
3723 Oy, O 'H-NMR(400 Mz, CDCIy): 3.25-3.22(m, 4K), 3.90-3.87(m,
ey 4H), 3.95(s, 3H), 6.48(s, 1), 7.57(s, 1H). RI0.060
- (Hexane: AcOEt = 511)
4]
O
e
N
o
37-4 Oy O YH-NMR(400 MHz, CDCLy): 2.3%s, 3H), 2.61(bs, 4H), 3.27
Syt (b, 4H}, 3.88(s. 3H), 3.95(s, 3H), 6.48(s, LH), 7.36(s, 1H).
RF0.10{AcOF:MeOQH = ;1)
o
4]
/
[N
N
37225 Oy, O 'H-NMR(400 dHz, CDCLy): 1.00(1, 3H), 1.89(dd, 2H0), 2.36(s,
= Nt 3H), 2.55¢t, 4H), 3.39(¢, 4H), 4.034t, 2H), 6.32{d, 1H), 6.42(dd,
1H), 7.98(d, 1H). R 0.12{AcCE:MeOH = 9:1)
0\/\
N]
N
37-26 Oy, O 1H-NMR (400 MHz, CDXC3,): 1.34(5, 3H), 1.38(s, 3H), 2.10(s,
N 2H), 2,175, 3H), 3.27-2.96(m, ZH), 3.7L(d, 258), 3.96(s, 3H),
6.33(d, 1H), 6.43(dd, 1H), 8.02(d, 1H). Rf 0.10{:AcOEr}
o~
N
’i‘j\
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Ex-Ko Rx Identification
37-27 0\ O TH-NMR(400 MHz, CDCly): 1.16(s, 3H), 1.18(s, 3H), 2.50(dd,
= N* 2H), 3.02-2.47(m, 2H), 3.69(dd, 2H), 3.96(s, IH), 6.31(d,
- 1H), 6.43(dd, 1£1), 8.00(¢, 111}, R 0.070(AcOEY)
O
Nj\
37-28 Oy O VH-NMR(400 MEz, CDCLyY: 1.16(d, 3H), 2.57(dd, 1K), 3.00-2.89
= N¥ (m, 4H), 3.18-3.11{m, 1H), 3.75-3.68(m, 2K}, 3.96(s,
- 3H), 6.31(d, 15}, 6.43(dd, 1H), 8.01{d, 1H). Rf 0.070{AcOE)
)
Nj
31-2% Oy, O VH-NMR(400 MHz, CDCL,): 1.18¢t, 3H), 2.40(dd, 2H), 3.47-3.38
g {m, 4H), 3.71-3.63(m, 2H), 3.85-3.79(m, 2H), 3.96(s, 3H),
6.32(d, 1H), 6.42(cd, 1H), 8.01(d, 1H). RT0.20({AcOE)
o
ENj
N
3730 Oy, O TH-NMR(400 Mi1z, CDCLy): 1.16(s, 3H), 1.18(s, 3), 2.82(sept,
Ny 1H), 3.50-3.3%(m, 4H), 3.77-3.65(n, 2H), 3.86-3.78(m, 2H),
o 3.96(s, 3H), 6.33(d, 1H), 6.43(dd, 1H), 8.01(d, LH). RT 0.48
O (AcOEx)
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Ex-No Rx [dentification
37-31 Oy, O H-NMR(400 MHz, CDCly): 2.86(d, 3H), 3.48-2.45(m, 4H),
ey 3.61-3.58(m, 4H), 3.96(s, 3H), 4.48-4.37(m, 11}, 6.29(d, 1 H),
- 6.40(d, YH}, 8.01(d, LH} Rf0.20{AcOEr)

n_/

NH

~

3732 0\ Py ]H-NMRMOD MHz, CDCl,y): 1.72-1.60(m, 2H}), 2.06-1.97(m,
= Nt 2H), 3.25-3.27(d, 3H), 3.78-3.70(m, 2H), 3.95(s, 3H), 4.04-3.9%
e (m, 1H), 6.33(d, 1H), 6,43(dd, 1H), 8.00(d, 1H). Rf 0.20
o (AcOEL)
N,
09
/NH
3733 0\ oy 1H-NMR(‘%OO MHz, CDCLy): 1.53(s, 68), 2.14(s, 3H), 3.50(s,
= N 2H), 3.61-3.58(m, 2H), 3.97-3.81(m, 2H), 3.97(s, IJH), 6.10(d,
- 1H), 6.26(dd, 1H), 8.03(d, 1H). R 0.030(AcOEL
)

Nj

|

Ac

37-34

THNMR(400 MHz, CDCLy): 2.54-2,23(m, 4H), 2.67(t, 2H),
3.29-3.23(m, 7H), 3.74(r, 4H), 3.94(s, 3H), 6.07(d, 1H), 6.16

o\\ﬂ,o-
(dd, 1H), 8.00(d, 1), RF0.15(Ac0
o
gﬂ
N)

0
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Ex-No Rx Identificatior
37-35 Oy, O 'H-NMR(400 MHz, CDCly): 2.10-2.0%m, 2H), 2.41(, 2H),
ey 3.56(dd, 2H), 3.71(t, 2H), 3.95(s, 3H), 4.19{t, 2H), 6.49(dd,
- 1H), 6.35(d, 1H), 7.99(d, 1H). RF0.10(AcOEt)
0
o]
2 O
d
37-36 Oy O VHNMR(400 MHz, CDCLy): 2.14(s, 3H), 3.87-3.34(m, SH), 3.99
Sy (s, 3H), 7.01(dd, 1H), 7.16(d, 1H}, 7.88(d, 1H). Rf 0.25
{ACOEY)
o
0
N—>
<-N\(O
37-37 Oy LU 'H-NMR (400 MHz, CDCly): 3.49-3.37(m, 2H), 3.88-3.55(m,
ey 6H), 3.99(s, 3H), 7.00(dd, LH), 7.16(d, 1), 7.87(d, 1H}, Rf
0.50(AcOEt)
o
[&]
N_>
(;0
37-38 Oy, O 'H-NMR(400 MHz, CDCLy): 1.17(s, 3H), L.19(s, 3H}, 2.69(t,
Sy 4H), 3.06(s, 2H), 3.42(, 4H), 3.96(s, 3H), 4.13(sept, 1H), 6.34
- (d, 1H), 6.44(cd, 1H), 6.90-6.79(m, tH), 8.00(d 1 H). Rf0.20
o (ACOED) ‘
N:|
N
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Ex-No Rx Identification
3739 0y O UH-NMR(400 MHz, CDCY): 1441340, 2H), 1.84-1.7%em,
At 1H), 1.94-1.85(m, 2H), 3.04-2.94(m, 2H), 3.55(t, 2K), 3.96-3.57
- m, 2H), 3.95(s, 30, 6.31(d, 1H), 6.42(dd, 1H), 8.00(d,

O 1H}. RI0.30{A¢O0Er)

[P

OH
37.40 Oy, O 'H-NMR(400 MHz, CDCly): 1.44-1.34(m, 2H), £.84-1.77(m,

e 1H), 1.94-1.85(m, 2H), 3.04-2.94(m, 2H), 3550, 2H), 3.96-3.57

- {m, 2H), 3.95(s, 3H), 6.31(d, 1H}, 6.42(dd, 1'H}, 8.0d(d,
(4] 1H). R 0.45(AcOEY)
Q
OH
3741 Oy, O LH-NMR(400 Mz, CDCL): 4.05(s, 3H), 7.07(d, 1), 7.08(d,
g 1H), 7.27-7.26(m, 1H), 7.33(t, 1H), 7.92(s, 1H), 8.04(d, 1H).
RE: 0.20{AcOEt)
i o
(N
\_/
3742 0\ ey TH-NMR(400 MHz, CDCly): 2.34(s, 3H), 2.55-2.37(m, 4H),
At 3.86-3.38(m, 4H), 4.00(s, 3H), 7.13(d, LH). 7.66(dd,
- 1H). 7.93(d, 1H). Rf: 0.30(AcOE:MeOH = 4:1)
(0]

3743

"H-NMR{400 MHz, CDCly): 2.43(s, 3H), 2.74(s, 6H),
7.91(dd, 1H), 7.23(d, 1H), 7.24(d, 1H), 7.46(ad,
LH). Rf: 0.70{Hexane:AcOEt = 5:1)
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Ex-No Rx Tdentification
3744 Oy, U 'H-NMR(400 MHz, CDCly): 2.15(s, 3H), 3.80-3.48(m, 2H),
= Nt 6.87(dd, 1H), 6.92(dd, 1 H), 7.09(d, 1H), 7.40

{dd, 2H), 8.34(dd, 31

N\

37.45 Oy, O VH-NMR(400 MHz, CDCL,): 3.86(s, 3H), 4.005, 3H),
ey 6.78(d, 1H), 6.99{cd, 2H), 7.14(d, 1H), 7.48(dd, 2H),
e 7.71(dd, 13), 8.03(d, LH). Rf: 0.30
0 (Hexane: AcOEL = 3:1)
/O
37-06 Oy O 'H-NMR{400 MHz, CDCly): 1.44{t, 3H), 3.10(t, 4H),
N 3.86(t, 4H), 4.13(q, 2H), 7.01(dd, LH), 7.08(dd, LH),

7.35(d, 1H). RF: 0.25(Hexane:AcOE = 3:1)
o N

3747 o UE-NMR{400 MHz, CDCly): 1.26(z, 3H), 3.32(t, 48),
3.85(1, 4H), 4.15(q, 2H),6.34(d, 1H), 6.42(cd, 111),

7.98(d, 1H). Rf: 0.45(Hexane:AcOEt = 5:1
/\ )

()

37-48 0\\\ O 'H-NMR(400 MHz, CDCly): 3.45(s, 3H}, 3.77(dd, 2H),
N Ve 3.81(s, 3H}, 4.06(1, 2H), 7.08--7.08(m, 2H}, 7.37(1,
o tH). Rf: 0.45(Ilexane:AcOEL = 3:1)
o /\/

3749 o TH-NMR(400 MIHz, CDCIy): 2.44(1, 1H), 3.53(s, 3H),
N 3.96(ddd, 2H), 4.20t, 2H), 7.06(d, 1H), 7.12dd,

/\/OH 1H), 7.40(d, LH). Rf: 0,10(Hexane:AcOBt = 3:1)
QO
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Ex-No Rx Tdentification
37-50 Oy O EH-NMR{400 MHz, CDCl,): 1.45(t, 34), 3.81(s, 3H),
ey 4.13(q, 2H}, 7.01(d, 1H), 7.08{itd, 1H), 7.36(d, 1H).
Rf: 0.20(Hexane:AcOEt = 3:1)
/@/0/\
)
e
37-51 Oy, O 'H-NMR(400 MHz, CDCL): 1.35(s, 311, 1.36(s, 311,
\N‘ 3.81(s, 31, 4.52(sept, 1H), 7.08-7.01(m, 2H}, 7.31
(d, 1H). Rf: 0.30{Hexane: AcOFE! = 3:1)
(4}
0
~
3752 Q o) 'H-NMR{400 MHz, CDCL3}: 1.05(t, 3H), 1.83(ddd,
B,
S 2H), 3.B1(s, 3H), 4.01(t, 2H), 7.01(d, 1H), 7.08(dd,
1H), 7.36(d, 1H). R 0.35(Hexsne:AcOE: = $:1)
0/\\/
O
-~
37-53 Oy, O '"H-NMR(400 MHz, CDCly): 3.86(s, 6H), 3.79(s, 3H),
g 6.91(dd, 1H), 7.00(d, 1H), T.18(d, 1H}. Rf: 0.5
O/ {Hexane:AcOEt = 9:1)
N
-~
37-54 Oy O 'H-NMR(400 MHz, CHCL): 4.04(s, 3H), 7.22(d, L H),
ey T.48(dd, 2H), 7.834dd, 111), 8.16(d, 1H), £.69(dd,
2H). RF: 0.12(Hexane:AcOEt = 1:1}
O—.
e
NS
37-55 Oy, 0O "H-NMR(400 MHz, CDCly): 4.02(s, 3H), 7.22(d, 1 H),
= N 7.39(ddd, 1R}, 7.77(dd, 1H), 7.85{ddd, 1H}, 8.08(d,
LH), 8.63(dd, 1H), 8.83{d, 1H). RE0.55
o— (Hexane:AcQEt = 2:1)
=
\_/
N
3756 o) o 'H-NMR({400 MHz, CDCl5): 4.03(s, 38), 7.19(d, 1H),
[,
N* 7.28-7.24(m, 1H), 7.72(dd, 1 H}), 7.80-7.76(m, 1H)},
8.25(dd, 1H), 8.52(d, 1H), 8.69(ddd, 1H). Rf: 0.55
(. (Hexane:AcOEL = 2:1)
==
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-continued
Ex-No Rx Identification
37-57 Oy, O mp 90.7° C.; 'H-NMR(400 MHz, CDCLy)o(ppm): 1.68
= Nt {n; 2H), 2.00(ng; 2H), 2.36(s; 1H), 2.62{bs; 4H),
2.72(m; 2H), 3.6Xmy 2H), 3.78(bs; 4H), 3.90(s;
0. 3H), 6.99(d; LH}; 7.13(dd; 1H), 7.26{s; 1H): 7.40(s: 1H).
™~
N

Preparation of 1-[4-(4-Methoxy-3-nitro-phenyl)-
piperazin-1-y{j-ethanone

N
.~\c/

To a solution of 5-bromo-1-methoxy-2-nitrobenzene (300
mg, 1.29 mmol) indioxane, 1-acetyl piperazine (400.mg, 3.12
mmol}, cesivm carborate (1.0 g, 3.07 mmol), palladium diac-
etate (29.0 mg, 0.129 mmol) and 2-(di-t-butylphosphino)bi-
phenyl {77 mg, 0.258 mmol) are added and stirred at 100° C.
for 8 hours. After cooling, the mixture is filtered to remove
insoluble material. The fillrate is poured inlo water and
extracted with ethyl acetate rwice. The organic layer is
washed with water and then brine, dried over magnesium
suifate, and evaporated in vacuo. The residue is purified by
silica gel column chromatography (n-hexane:ethyl acctate
gradient) to afford 1-{4-(4-Methoxy-3-nitro-phenyl)-piper-
azin-1-yl]-ethanone (319 mg, 44%) as yellow solids.

'H-NMR (400 MHz, CDCl,, 8, ppm): 2.14 (s, 3H), 3.63
(ddd, 4H), 3.63 (1, 2H), 3.78 (1, 2H), 3.92 (s, 3H), 7.03 (d, 1H),
7.12 (d, 1H), 7.41 (d, 1H). Rf (ethy] acetate): (.18
39

Preparation of
1-(3-Methoxy-4-nitro-phenyl)-piperidin-4-one

20

25

30

35

45

50

60

65

To a solution of 4-piperidone hydrochloride monohydrate
(10.0 g, 0.065 mol) in DMF (80 mL) are added 4-Fluoro-2-
methoxy-1-nitro-benzene (10.0 g, 0.058 mol) and potassivm
carbonate (20.2 g), and the mixture is stired at 70° C. for 20
h. After a filtration, the filtrate is poured into H,O {ca. 300
mL), and the resuiting precipitates are collected by a filteation
followed by washing with H,O for several times to give title
compound (8.98 g) in 61% yield. Orange solid. '"H-NMR
(400 MHz, CDCl,, 8): 2.65-2.62 (4H, m), 3.81-3.78 {4H, m),
3.98 (3H, 5), 6.34 (1H, d), 6.45 (1H, dd}, 8.05 (1H, d).

40

Preparation of 1-[1-(3-Methoxy-4-pitro-phenyl )
piperidin-4-yl]-4-methyl-piperazine

Q
[Nj
I
To a sclution of -(3-Methoxy-4-nitro-phenyl)-piperidin-
4-one (4.96 g, 0.020 mol) in dichloroethane (50 ml) is added
N-methylpiperazine (2.7 ml, 0.024 mol) at 0° C. and the
mixture is stirred at room temperature. After 4 h, sodivm
triacetoxy-borohydride {5.04 g, 0.024 mol) is added and the
mixture is further stirred at room temperature for 24 h, After
addition of 1N sodium hydroxide at 0° C,, the mixture is
poured into water and exiracted three times with dichio-

romethane. The organic Jayer is combined and extracted three
times with 1N hydrochloride. The water layer is basified with

2N sodivm hydroxide and extracted three times with dichlo-

romethane. The organic layer is washed with brine, dried over
sodium sulfate, and evaporated in vacuo to give the Litle
compound as yellow solids (6.04 g) in 91% yield.
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'H-NMR (400 MHz, CDCly, 8): 1.70-1.57 (21, m), 2.03-
1.93 (2H, m), 2.2 (3, 5), 2.55-2.38 (3H, m), 2.70-2.56 (44,
m), 2.97 (21, ddd), 3.97-3 92 (2H, m), 3.95 (31, 5), 6.31 (1],
d,), 642 (1H, dd), $.00 (1H, d).
41

w

Preparation of
4'-Methoxy-4-methyl-3-nitro-biphenyi

10
0 o
e 15
O I 20
)
/
25

To a selution of 4-methoxyphenyl-boronic acid (500 mg,
3.20 mmol) in toluene (5.2 mL) and ethanol (1.3 mL), potas-
sium carbonate {910 mg, 6.58 mmol), tetrakis(iriphenylphos-
phine)-palladinm (228.1 mg, 0.099 mmot} and 4-bromo-1-
methyl-2-nitrobenzene (711 mg, 3.29 mmol) are added and
stirred at 100° C. for 7 hours. The mixture is poured into water
and extracted with ethyl acetate two times. The organic layer
is washed with water and thea brine, dried over magnesium
sulfate, and evaporated in vacuo. The residue is purified with
silica gel column chromatography {n-hexane:ethyl acetate=5:
1) to afford the 4'-methoxy-4-methyl-3-nitro-bipheny! (630
nag, 79%) as a yellow solid.

'H-NMR (400 MHz, CDCl,, &, ppm): 2.62 (5, 3H), 3.86 (5,
3H), 7.02-6.98 (m,2H), 7.37 (d, 1), 7.54 (dd, 2H), 7.68 (dd,
1H), 8.18 (d, 1H). Rf (hexane:ethyl acetate=3:1): 0.40.

248
a2

Preparation of 4-(2-Ethoxy-ethoxy)-1-(3-methoxy-4-
nitro -phenyl)-piperidine

/

4}
o o
e ND,O/\/ ~
9]

To a solution of 1-(3-Methoxy-4-nitro-phenyl}-piperidin-
4-ol (300 mg, 1.2 mmol) in N,N-dimethylformamide (3.0
mL), sodium hydride (1.52 g, 3.8 mmol) is added. After
stirring, 2-bromoethyl methy] ether (150 pl, 1.6 mmol) is
added and the mixture is further stirred at 70° C. for 15 hours.
After addition of saturated aqueous ammonium chloride, the
mixture is poured inte water and extracted twice with ethyl
acetate. The organic layer is washed with brine, dried over
sodium sulfate, and evaporated in vacuo. The residue is puri-
fied by silica gel column chromatography {n-hexane-cthyl
acetate gradient) to afford 4-(2-Methoxy-ethoxy)-1-(3-meth-
oxy-4-nitro-phenyl)-piperidine (111 mg, 29%) as a yellow
oil.

*H-NMR (400 MHz, CDCL,, 8, ppm): 1.52(t, 3H), 1.95-
2.00(m, 2H), 1.70-1.79(mm, 2H), 3.23(ddd, 2H), 3.58-3.64(m,
2H), 3.65-3.68(m, 2H), 3.64-3.72(m, 2F1), 3.95(s, 3H), 6.31
{d. 1), 6.42(dd, 1H), 8.00(d, 1H). Rf 0.53 (n-hexane:
AcOEt=1:1).

According the procedure described above using appropri-
ate alky! halides, the following compounds are prepared.

Ex-No. Rx

[dentification

42-1 0% P

o
1

-

H-NMR(400 MEz, CDCly, 8, ppm): 2.04-2.21(m, 1H), 2.63(t,
2H), 2.68(t, 2D, 3.42(t, 41D, 3.87(t, 4}, 3.96(s, 3H), 6.33(d,
1H), 6.44(dd, 110), 3.02(d, LH). RE 0.09(AcOER).
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-contiued
Ex-Nao. Ra Identification
22 0y O 'H-NMR{400 MHz, CDCl3, &, ppin): 1.71-1.79(m, 2H), 1.95-2.02
Sy (in, 2H), 3.22{dd, 25), 3.40(s, 3H), 3.55-3.57(m, 2H),
3.59-3.73(m, 3H), 5.65-3.67(m, 2H), 3.95(s, 3H), 6.31(d, LH),
O 6.42(dd, LH), 800(d, 1H), RFD.35(n-henane:AcOE: = 1:1)
Q
02
/O
Example: 43 25 Example: 44
2-Methoxy-4-(1-methyl-piperidin-4-yloxy)-pheny- 2-Methoxy-4-(2-morpholin-4-yl-ethoxy)-phenylamine
lamine 4-(3-Methoxy-4-nitro-Phenoxy)-1-methyl- ]
piperidine 3-Methoxy-4-nitro-phenol
0
0*1\‘* L0 N
35
— ~
0 o O o
S HO Sy
O )
™~ : ™~ OH OH
]\\ 40
To a solution of 3-Fluoro-4-nitro-phenol (15.7 g, 100
mmol) in THF (300 mL), 30% KOMe in Methanol (43 mL,
F © 210 mmol) is added at 0° C. The mixture is heated to gentle
45 reflux for 18 hours.
N
™~ 42-(3-Methoxy-4-nitro-phenoxy)-ethyl]-morpholine
50

To a solution of 4-Fluoro-Z-methoxy-1-nitro-benzene
(103 g, 60 mmol) in toluene (50 mL) and 25% KOH aq. (50
mL), 4-hydroxy-1-methylpiperidine (£3.8 g, 120 mmol) and
tetra-n-butyl ammonivm bromide (3.87 g, 12 mmol) are
added at room temperature. The mixture is heated at 60° C.
for 1 day. The reaction mixture is cocled to room temperature,
poured into ice water and extracted twice with ethyl acetate.
The organic layer is successively washed with dil HCI and
brine, dried over sodium sulfate, and evaporated in vacuo to
afford the crude compound in quantitative yield (13.4 g).

Ri=0.22 {methanol:dichloromethane=1:4). *H-NMR (400
MHz, CDCl,, 8, ppm): 1.84-1.92(m, 2H), 2.0-2.1(m, 2H},
2.3-2.4 (m, 2H), 2.33 (s, 3H), 2.65-2.75{m, 2H), 3.94(s, 3H),

4.39-4.46(m, 1H), 6.49 (dd, 1H), 6.99 (d, 1H), 6.54 (d, 1H),

7.99 (d, 1H).

55

60

&5

o%w,o- 0\\‘“_,0-
O
RN ~
e
OH O\L

9

O

To a solntion of 3-Methoxy-4-nitro-pheno] (1.69 ¢, 10
mmol) in DMF {25 mL), 4-(2-Chloroethyl)morpheline
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hydrochlortde (2.05 g, 11 mmol), K2CO3 {1.52 g, 11 mmol),
KI (332 mg, 2 mmol} are added at room temperature. The
mixture is heated to gentle reflux for 4 hours. The reaction
mixture is cooled fo rocom temperature and quenched with
water. The resulting mixture is extracted twice with ethyl
acctate and then the organic layeris successively washed with
water and brine, dried over sodium sulfate, filtered and evapo-
rated in vacuo to atford the crude compound in 90% yield
(255 g).

Rf=0.i1 {AcOEt only). 'H-NMR (400 MHz, CDCL,), &
{ppm): 2.56-2.61({m, 4H), 2.83(t, The reaction mixture is
cooled to room temperature and quenched slowly with
INHC] aq at §° C. The resulting mixture is extracted twice
with ethyl acetate and then the organic layer is successively
washed with brine, dried over sodium sulfate, filtered and
evaporated in vacuo to afford the crude compound in 94%
yield (15.9 g).

Rf=0.22 (methanol:dichloromethane=1:4). "H-NMR (460
MHz, CDCL), & (ppm): 3.95(s, 3H), 5.49(s, 1H), 6.44 (dd,
H, J=8.8, 2.52 Hz), 6.54 (d, 1H, J=2.52 Hzg), 7.96 (d, 1H
1=8.6 Hz). 3.72-3.76(m, 4H), 3.94(s, 3H), 4.18(t, 2H), 6.51
{dd, 1H, ]=9.08, 2.52 Hz), 6.56 {d, 1H, J=2.48 Hz), 8.00 (d,
1H J=9.08 Hz).

2H),

Example: 45
2-Methoxy(2-morpholin-4-yl-ethoxy)-phenylamine

Acetic acid 4-methoxy-3-nitro-pheny! ester

HO

o\w,o-
0 [ j/ N
)Lo

To a solution of 4-Methoxyphenol (12.4 g, 100 mmol} in
AcOH (50 mL), Ac,0 (50 mL) is added at room temperature.
The mixture is heated to gentle refux for 1.5 hour. The reac-
tion mixture is cooled to room temperature and ¢.HNO,
(d=1.38, 10 mL) is added slowly at 0° C. The mixture is
heated to 55° C. for 1.5 h. The reaction mixture is cooled 10
room temperature and quenched with water at 0° C. The
resulting solid is filtered on Buchner funnel to afford the
crude compound in 76% yield (16.0 g).

3

15

20

23

30

50

60

65

252
Ri=0.59 {AcOBt:n-Hexane=3:7). 'H-NMR {400 MHz,
CDCL), & (ppm): 2.31(s, 3H), 3.96(s, 3H), 7.08 (d, 1H,
J=0.04 Hz), 731 (dd, 11, 3-9.04, 3.04 Hz), 7.96 (d, 1H
J=3.04 Hz).

4-Methoxy-3-nitro-phenol

Oy, O
oy

o\\\w,o-

0 o

] ij o fj )
)Lo HO

To a solution of Acetic acid 4-methoxy-3-nitro-phenyl
ester (1.06 g, 5 mmol) in EtOH (20 mL), IN NaOH aq (5.5
mL)is added at 0° C. The mixrure is stirred at room tempera-
ture for 2 hours. The reaction mixture is quenched with AcOH
and extracted twice with ethyl acetate. The organic layer is
successively washed with water and brine, dried over sodium
sulfate, filtered and evaporated in vacuo to afford the crude
compound in quantitative yield (840 mg).

Rt=0.59 (AcOBt:n-Hexane=3:7). 'H-NMR (400 MHz,
CDClL,), & (ppm): 3.91 (s, 3H), 6.99 (d, 1H, J]=9.04 Hz), 7.17
{dd, 1H, J=5.04, 3.00 Hz), 7.38 (d, 16 J=3.04 Hz).

4-[2-(4-Methoxy-3-nitro-phenoxy)-ethyl]-morpholine

0O, o
e
0 o
Sy /G/O\
4)
/@/ h |
HO

)
E0

To a solution of 4-Methoxy-3-nitro-phenol (1.01 g, 6
mmol) in DMF (15 ml.) 4-(2-ChloroethyDmorpholine hydro-
chloride (1.34 g, 7.2 mmol), K2CO3 (2.49 g, 18 mmol), KI
(2.99 g, 18 mmol) are added at room temperature. The mix-
ture is heated to 80° C. for 4 hours. The reaction mixture is
cooled to room temperature and quenched with saturated
NH4C! solution in water. The resulting mixture is extracted
twice with ethyl acetate and then the organic layer is succes-
sively washed with water and brine, dried over sodium sul-
fate, filtered and evaporated in vacuo to afford the crude

compound in quantitative yield (1.70 g). RI=0.14 (AcCEL
only). "H-NMR (400 MHz, DMSO, 5, ppm): 2.36-2.51 {m,
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4H), 2.67 (1, 1=5.5, 2H), 3.52-3.60 (m, 4H), 3.86 (s, 3H), 4.11
(t, 1=6.0, 2H), 7.25-7.29 (m, 2H), 7.46-7.49 (m, 1H).

Preparation of 2-Methoxy-4-(1-methyl-piperidin-4-
yloxy)-phenylamine

0, 0"

Ny’ NH,

@/ O\ © O\
0 [}
\Oq\ \CL\

254

To a solution of 4-(3-Methoxy-4-nitro-phenoxy)-1-me-
thyl-pigeridine (3.0 g, 11.3 mmol} in ethanol (50 mL), 5%
palladium on carbon (300 mg) is added under a nitrogen
atmosphere. The reaction vessel is fitted with a balloon
adapter and charged with hydrogen and evacuated three times
until the reaction is under a hydrogen atmosphere, The reac-
tion is allowed to stir overnight. The reaction mixture is
filtered through a pad of Celite and washed with methancl.
The filtrate is concentrated in vacuo 1o afford 2-Methoxy-4-
(1-methy] -piperidin-4-yloxy)-phenylamine in quaniilative
yield (2.7 g).

Rf=0.41 (methanol:dichloromethane=1:1). 'H-NMR (400
MHz, CDCL,), & {ppm): 1.75-1.86(m, 2H), 1.92-2.05(m, 2H),
2.2-232 (m, 2H), 2.30 (s, 3H), 3.4-3.7(brs, 2H), 3.82(s, 3H),
4.14.2(m, 1H), 6.37{dd, 11), 6.46 (d, 1H), 6.61 (d, 1H).

By repeating the procedures described above using appro-

priate starting materials and conditions the following com-
pounds are abtained.

Ex-Ne, Rx Identification
46-1 Ni, TH-NMR(400 MHz, CHCl3, 8, ppm): 3.92(s, 3H), 3.9br),
6.75(d, LH), 7.00(dd, tH), 7.k2(d, 1H), 8.06(s, 1H), 8.41(s, 1H}.
0. REO.IXACOEY
~ ( }
/N
¥ 7
v
462 NH, YH-NMR(400 MHz, CDCly, b, ppml: £.13(t, 3H3, 1.77-1.86(m,
1H}, 2.19-2.27(m, 1H), 2.67-2.75(m, 2H), 3.01-3.06(m, 1H),
%) 3.20-3.26(m, 1H), 3.33-3.38(m, 11, 3.42-3.49(m, 2H), 3.84(s,
™~ 3H), 6.04-6.07mn, 1H), 6.14-6.15(1n, LH), 6.64-6.66¢m, 15). R
0.2(AcOEt only)
N :
B\
[1-(4Amino-3-methoxy-phenyl)-pyrr
lidin-3-yl]-ethyl-amine
463 NH, IH-NMR{400 MHz, CDCl,, 6, ppm): 2.44(s, 3H), 2.70-2.73(m,
4H), 3.13-3.1(m, 41), 3.48(brs, 2H), 3.84(s, 3H), 5.41(dd, 1H,
Os I=8.5,2.52 Ha), 6.51(d, 1H, J=2.52 Hz), 6.64(d, 1H, J=8.5 Hz).

E;]

2-Methoxy-4-(4-methyl-piperazin-1-

1}-phenylamine

RI0.2(AcOEt only).
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-continued
Ex-No. Rx Tdentification
464 NH; 'H-NMR(400 MHz, CDCly, 8, ppm): 1.08-1.12(ny, 1H), 1.57-2.43
{m, 6H), 2.26(s, 3H), 2.74-2.77(m, 1H), 2.93-2.96(m, 1H),
o 3.47(bs, 2H), 3.70-3.80(m, 2H), 3.82(s, 3H), 6.31-6.34(m,
~ L), 6.44-6,45(m, 1H), 6.60-6.62{m, LH). RF0.2(AcOEt only)
0,
N
6 ~
2-Methoxy-4-{1-methyl-piperdin-3-
v
Imethoxy)-phenylamine
46-3 NH, * 'H-NMR{400 MHz, CDCi,) 1.80-1.67{2H, m), 1.99-1.90
i (2K, m}, 2.42-2.27(1H, m), 2.56-2.43(4H, m), 2.68-2.38(2H,
o m), 2.76-2.58(41, m}, 3.57-3.48(2H, m), 3.83(3H. 5), 6.41
{1H, &), 6.52(1H, d), 6.63(LH, d}. R(hexane/acetone 1:1)
0.44,
E:J
N
N
46-6 NH, 'H-NMR(400 MHz, CDCls, , ppm}: 1.83-1.95(m, 2H), 1.97-2.08
- {m, 2H), 2.20-2.31(m, 1H), 2.60-2.72(tn, 2H), 3.46-3.53
o) (m, 2HD), 3.84(s, 31, 5.42-5.60(m, 1H), 6.43(dd, 1H}, 6.53
(d, 1H}, 6.64(d, 1H}.
N
o
NH:
46-7 NH; 'H-NMR{400 MHz, CDCly, b, ppm): 2.13(s, 3H), 3.01-3.05
7 {m, 4H), 3.59(t, 2H), 3.73(1, 2H), 3.81(5, 3H), 6.30(dd, 1H),
o 6.39(bs, tH), 6.71(d, 1H).
)
\
e I

Ac
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-continued
Ex-Ne. Rx Identification
46-8 NHa 'H-NMR(400 MHz, CDCLy, 8, ppm); 1.84-1.97(m, 2H), 1.98-2.07
. {m, 28}, 2.20-2.32(m, 1H), 2.61-2.72(m, 2H), 3.47-3.55
O\ {m, 2H}, 3.93(s, 3H). 5.20-5.38(m, 111}, 3.40-5.56{m, 211},

4610

6.43(d, 1H), 6.53(bs, 1H), 6.64(d, 1H).

'H-NMR(400 MHz, CDCls, 8, ppm): 2.59-2.67(m, 2H), 2.77-2.68
{m, 4H), 3.08-3.15{m, 4H), 3.49-3.56(m, 1H), 3.67-3.77

(m, 2H), 3.98(s, 3H), 6.41-6.43(m, 1H), 6.52(bs, LH), 6.65
{d,1H).

*H-NMR{400 MHz, CDCly, 8, ppm}: 1.72-1.96¢m, 2H), 1.98-2.10
{m, 2H), 2.63(s, 3H), 2.73-2.84(m, 21, 3.40(s, 3H0),
3.34-3.42(m, 2H), 3.44-3.49(m, 1H), 3.55-3.57(m, 2H), 3.64-3.66
{m, 2H), 3.83(s, 3H), 6.41-6.43(m, LH), 6.53(bs, 1H),

6.63(d, 1H),
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-continued

Ex-No. Rx

Identification

46-11 NH:

4612
ey
4613 N,
i 0
)
Q
Cj
4614 NH,
0
~

'H-NMR(400 MHz, CDCL,, 8, ppm): 1.22(t, 3H), 1.72-1.84(m,
2H), 2.00-2.10(m, 2H), 2.72-2.82(m, 2H), 3.33-3.38m, 2H),
3.433.40(m, 111), 3.55(q, 211), 3.58-3.61 (m, 21), 3.64-3.66
{m, 2H), 3.83(5, 3, 6.41-6.43(m, 1H), 6.53(bs, 1H), 6.63

{d, 1H).

TH-NMR(400 MHz, CDCl, &, ppm): 2.20(5, 3H), 3.84(s, 3H).
6.87(d, LH), 6.89(dd, 1E), 6.95(d, 2K), 7.09¢d, 1H), 7.48(d,
2H). Rf (n-hexane:ethy] acetate = 1:110.50.

'H-NMR(400 Mz, CDCl3, 8, ppm); 1,49-1.50(m, 3H), 1.70-1.95
(m, 6H}, 2.00-2.20¢m, 2H), 2.60-2.90(m, 7H), 3.50-3.60

(i, 3H), 3.83(s, 3H), 3.85-3.90¢m, 1H), 6.41(dd, 1H,

=80, 2.5 Hz), 6.50(d, 1H, J=2.5 Hz), 6.63(d, LH, J=8.0 Hz}

'H-NMR{400 MHz, DMSO-d6, 5, ppm): 1.87-1.79(m, LH),
2.22(ddd, LH), 2.48(s, 3H), 3.05(dd, 1H), 3.28-3.21(m, 1H),
3.40-3.32(m, 2H), 3.45(dd, 1H), 3.84(s, 3H), 6.06(dd, 1H),
6.15(d, 1H)), 6.66(d, 1H)
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~continved

Ex-No. Rx Identification
46-15 NH, YH-NMR(400 MHz, CDCly, 6, ppm}: 2.35-2.73(m, 4H), 2.68-2.75
. (m, 1H}, 2.82-2.93(m, 2H), 3.14-3.1%(m, 1H), 3.29-3.40
o {m, 2H}, 3.50-3.60{bs, 2F), 3.69-3.78(m, 2H), 3.84(s,
™~ 3H), 3.85-3.9L(m, 1H), 6.40(dd, 1H, J=8.0, 2.5 Hz), 6.50
(d, 1H, J=2,5 Hz2), 6.64(d, 1H, J=8.0 Hz)
N
H
N
(s
46-16 NH; "H-NMR{400 MHz, DMSO-d6, 8, ppm): 1.95-1.85(m, LH),
222-2.14(m, 1H), 2.3 s, 3H), 2.89-2.79(en, LH), 3.190,
O 1H), 3.36-3.25(m, 3H), 3.42(t, 1 H), 3.85(s, 3H), 6.05(dd, -
LH), 6.14{d, 1H), 6.6%(d, H)
N,
/T
46-17 NH, 1. NMR(400 MHz, CDE1,, &, ppm): 1.68-1.81(im, 256, 1.97-2.09
- {m, 2H), 2.74-2.87(m, 2H), 3.31-3.41(m, 2H), 3.77.3.88
0] {en, 1H), 3.84(s, 3H), 6.40-6.48(m, 1H), 6.65(bs, 1H), 6.64
d, LH).
Q
OH
4618 WH; 'H-NMR(400 MHz, CDCl5), Hppm): 2.55-2.61(m, 4H), 2.804,

2H), 3.72-3.7(m, 4H), 3.81{s, 3H), 4.05(t, 2H), 6.24(dd, 1 H,
T-8.56, 2,52 Hz), 6.34(d, 1K, ]=2.52 Hz), 6.68(d, 1H
J=8.56 Hz). Rf = 0.31 (methanot:dichloromethane = £:9},
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Ex-No. Rx Identification
4619 NH, 'H-NMR{400 MHz, COCL,), §(ppm): 2.55-2.61(m, 4H), 2.7841,
), 3.72:3.77(m, 4H), 3.82s, IH), 4.03(z, 2H), 6.35(dd, tH,
o TB.56,2.52 Hz), 6.47(d, 1H, 1=2.52 Hz), 6.63(d, 1H
™~ Jo8.36 He). RF = (61 (methanol:dichlorometbiane = 1:4).
0
I(/\'
46-20 Ni TH-NMRDMSO), b(pom): 3.84(s, 3H), 6.95-7.00(m, 1H),

46-21 NH,
i o
[P
0
~
46-22 NH:
o
Nj
N

7.08-7.12(m, 2H).

"H-NMR (400 MHz, CDCLy): 1.47-1.34(m, 2H), 1.75-1.63(n1,
1H), 1.86-1.790m, 2H), 2.64-2.58¢{m, 2H), 3.28(d, 2H), 3.61(d,
3H), 3.87(s, 3H), 3.36(s, LED, 3.49-3.43(m, 2H), 3.84(s, 3H),
6.43(dd, 1H), 6.53(d, 1H) 6.64(d, 11}

'H-NMR(400 MHz, CDCLy): 1.13¢t, 3H), 249(dd, 2H), 2.68-2.59
(m, 4H), 3.10(1, 4H), 3.84(s, 3H), 6.43(dd, 1H), 6.53(d, 1H)
6.65(d, 1H)
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Ex-Ne. Rx Identification
46-23 NH2 'H-NMR{400 MHz, CDCl,): 1.78-1.68{m, 2H), 1.99-1.89(m,
- 2H), 2.36-2.20(m, 1H), 2.67-2.50(m, 6H), 3.56-3.48(m,
QO 211}, 3.79-3.69%(m, 411), 3.84(s, 31}, 6.42(dd, 1 H}, 6.52(d, 1H)
6.64(d, 1)
Q
Nj
o}
46-24 NH, 'H-NMR{400 MHz, CDCl,): 1.08(s, 3H), 1.10(s, 3H), 2.69(:,
e 4HY, 2,72-2,68(m, 1H), 3.08(t, 40, 3.83(s, IH), 6.42(dd, 1H),
o 6.53(d, 1H) 6.64(d, 1H)
ENj
)N\
4625 NH, *H-NMR(400 MHz, CDCL,): 1.96-1.84(m, 2H), 2.07-1.99(m,
- 2H), 2.32-2.28{m, 1H), 2.70-2.60{m, 2H), 3.54-3.47({m, 2H},
o 3.84(s, 3H), 5.35-5.24(m, 1H), 5.50-5.45(m, 1H), 6.42(dd,, 11,
6.52(d, 1H} 6.64(d, 1H)
9
N [o]
46-26 'H-NMR{400 MHz, CDCl,): 2.18-2.03¢m, 2H), 3.28-3.19(m,

NH,
/ 2H), 3.38-3.31{m, 1H), 3.36(s, IH), 3.49-3.42(m, 1H), 3.85
o (s, 3H), 6.07(dd, 1), 6.16(d, 1H), 6.66(d, 1K)
N:
A
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Ex-No. Rx Identification
46-27 NI, 'H-NMR(400 MHz, CDCl,); 1.48(s, 9H), 1.88-1.71(m, 2H),
- 1.07-1.82(m, 2H), 2.78(s, IH), 2.84-2.64(m, 2H), 3.55-3.48
0O (m, 2H3}, 3.95(s, 3H), 3.84(s, IH), 6.43(d, 132), 6.52(bs,
1K), 6.64(d, 1H)
Q
N
~ \boc
46-28 NH; TH-NMR(400 MHz, CDCLy): 3.02(s, 3H), 3.33(dd, 2H), 3.44(1,
s 2H), 3.74(s, 21), 3.83(5, 3H), 6.38{dd, 1), 6.47(d 1H),
O 6.66(d, 1H)
Nk
N [+
46-29 NH, 'H-NMR(400 MHz, CDCl3): 1.78-1.38{m, 2H), 1.98.1 85(m,
Ve 2H), 2.30(5, 3H}, 2.39-2.31(m, LH), 2.55-2.420n, 4H), 2.71-2.56
0O (en, SH), 3.35-3.49(m, 2H), 3.83(s, 3H), 6.41{dd, 1H),
6.52(d. 1K) 6.63(d, 1H)
Q
N]
T
Ac
46-30 NH, ‘H-NMR{400 MEz, CDCl,): 3.80(s, 3H), 3.82(s, 3H), 3.82(s,
3H), 6.40(s, 1H), 6.54(s, 1H)
)
O
0
46-31 NH:z -NMR(400 MHz, CDCly): 3.20(t, 2H), 4.57(;, 2H), 6.55(dd,

0

1H), 6.70-6.65(m, 1H), 6.68(d, 1H). Rf 040{AcOE)
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Ex-No, Rx Identification
46-32 NH, 'H-NMR(400 MHz, CDCl;): 2.98(t, 4H), 3.62(bs, 2H), 3.79%(s,
e 3H), 3.81(s, 3H), 3.87¢, 4H), 6.36(s, 1H), 6.53(s, 1H)
O
O
~
[Nj
0
46-33 NH, TH-NMR{400 Mz, CDCLy): 2.57s, 3H), 2.61(t, 4H), 3.270,
v 4H), 3.88(s, 3H), 3.95(s, 3H), 6.48(s, 1H), 7.56(s, 1H)
0
G
e
[Nj
T
4634 NH, LH-NMR{400 MHz, CDCLy): 1.05(t, 3H), 183{ddd, 2H), 2.35(s,
3H), 2.58(t, 4H), 3.07(r, 4H), 3.94(1, 2H), 6.41(dd, 1H), 6.51(d,
O 1H), 6.65(d, 1H)
N]
I
4635 NHa 'H-NMR{400 MHz, CBCLy): 1.28(s, 3H), 1.30(s, 3H), 2.04(s,
e 2H), 2.1%s, 3H), 2.84-2.72(m, 2H), 3.20(d, 2H), 2.86(s, 3H),
) 6.41{d, LH), 6.46{dd, LH), 6.66(d, LH).
N
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—comtinued
Lx-No. Rx Identification
46-36 NH, TH-NMR(400 MHz, CDCL,): 1.18(t, 3H}, 2.39(dd, 2H), 1.07.2.98
Ve (m, 4H), 3.61(t, 2H), 3.78(t, 2H). 3.88(s, 3H), 6.41{dd,
0 1H), 6.51(d, 1H), 6.65(d, 1H}
[N
N
0 j
46-37 NH; 'H-NMR(400 MHz, CDCly): L.15(s, 3H), 1.16(s, 3H), 2.83(scpt,
L 1H), 3.07-2.58(n, 4H), 3.73-3.64(m, 28}, 3.83-3.76(m, 2H),
0 3.84(s, 3H), 644 (dd, 1H), 6.51(d, 1H), 6.65(d, 1H)
Nj
N
Oi
46-38 NH; 'H-NMR(400 MHz, CDCLL): 2.84(d, 3H), 3.024t, 4R), 3.51(1,
- 4H), 3.84(s, 3H), 4.48-4.38(m, 1H), 6.41{dd, 1H), 6.51(d, 1H),
O 6.65(d, 1H)
Nj
N
0:<
/NH
46-39 NH, 'H-NMR(400 MHz, CDCLy): 1.99-1.81(m, 2H), 2.23-2.12(m,
- 2H), 2.69-2.58(m, 2H}, 2.84(d, 3H), 3.54-3.45{m, 2H), 3.34(s,
0 3H), 5.55-3.45(m, 1H), 6.42(dd, 1H), 6.52(d, 1H), 6.64(d, 1H)
9
NH
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Ex-No. Rx Identification
46-40 NH, *H-NMR(400 MHz, CDCL): 1.53(s. 6H), 2.11(s, 3H)}, 3.05(s,
Ve 2H), 3.28(t, 2H), 3.64(t, 2H), 1.86(s, 3H), 6.26(dd, 1H),
o 6.33(d, LH), 6.67(d, 1H)
N
|
Ac
4641 NH, H-NMR(400 MHz, CDCLy): 2.55-2.41(m, 4H), 2.63(t, 21),
- 3.13{, 2H), 3.77-3.68(m, 4H), 3.83(s, 3H), 6.15(dd, 1H), 6.25
4] (d, 1H), 6.62(d, 1H}
i
N)
[&)
4642 NH, 'H-NMR{400 MHz, CDCl,): 2.05-2.00(m, 2H), 2.39(, 2H),
e 3,574t 2H), 1.64(t, 2H), 3.83(s, 3H), 4.04¢1, 2H), 6.33(dd,
0 1H), 6.44(d, 18), 6.63(d, 1H)
o]
0
U
45-43 NH, 'H-NMR(400 Mz, CDCly): 2.13(s, 34}, 3.53-3.46(m, 2H),
Vs 3.65-3.35(im, 4H}, 3.41-3.66(m, 2H), 3.88(s, 3H), 6.67(d, 1H),
o) 6.87(dd, 1H}, 6.85(d, LH)
N
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Ex-No. Rx Identification
46-44 NHa 'H-NMR(400 MHz, CDCl,): 3.73-3.61(m, 8H), 3.87(s, 3H),
e 6.65(d, 1H), 6.86{dd, 1H), 6.95(d, 1H}
O
N—>
<¥ d
46-46 NHz 'H-NMR(400 MHz, CDCly): 1.17(s, 3H), 1.19(s, 3H), 2.69(,
- 4H), 3.04(s, 2H), 3.08(t, 43, 4.15-4.07(m, tH), 6.41(d, 1H),
) 6.31(d, 1H), 6.65(d, 1H), 7.01-6.94{m 1H)
Nj
N
;0
4647 NH, VH-NMR(400 MHz, CDCl,): 3.35-3.28(m, 2H), 3.53-3.46(m,
- 2H), 3.76(s, 2H), 3.84(s, 31, 5.92-5.83{m, 1H), 6.40{dd,
O 1), 6.48(d, 11}, 6.67(d, 1H)
NL
E 0
4648 NHy TH-NMR (400 MHz, CDCly): 2.09-2.00(m, 211, 2.25-2.15(m,

2H), 3.26-3.20{m, 2H), 3.51-3.40(m, 4K), 3.85(s, 3H), 4.62-4,55
(m, 1H), 6.08(d, 1H), 6.18(d, 1H), 6.67(d, LH)
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Ex-No. Rx Identification
46-49 NH, 'H-NMR(400 Mz, CDCly): 1.52-1.40{m, 2H), 1.90-1.84(m,
Ve 2B), 2.68-2.39(m, 2H), 3.51-3.45(m, 21}, 3.84(s, 3H),
0 6.44(dd, YH}, 6.54(d, LH}, 6.64(d, LH)
N,
OH
4650 NH, "H-NMR (400 MHz, CDCL): 2.14{s, 3H), 2.66(s, 6H), 6.44(d,
1H), 6.54(d, 1H), 6.98(t, 1K),
<
46-31 NH; TH-NMR(400 MHz, CDCL,): 2.63(s, 3H), 7.49-7.45(m, 11,
7.74-7.62(m, 2H), 7.76(dd, 1H), 8.24(d, 1H), 8.77-8.64(m,
2H).
—
N
46-52 NHy 'H-NMR(400 MHz, CDCLy): 3.84(s, 3H), 1.88(s, 3H), 6.78(d,
/ 1H), 6.83(d, 1H), 7.00-6.89(m, 3H), 7.43(d, 1H).
0
/0
26-53 N, TH-NMR{400 MHz, CDCls): 1.40{t, 3H), 3.03(t, 4H), 3.84¢,
4H), 4.00(q, 2H), 6.27(dd, 1H), 6.38(d, 1H), 6.71(dd, 1
o PNy ), 4.00(g, 2H), 6.27( ), 6.38(d, 1H), 6.71(dd, 1H),
(\N
0\)
46-34 NH, YH-NMR(400 MHz, CDCLy): 1.26(t, 3H), 3.02(t, 4H), 3.85¢,

4H), 4.05(q, 2H), 6.40(dd, 11), 6.49(d, 1H), 6.65(d, 1H),
RN ), 405(q, 2H), 6.40(dd, 1H), 6.49(d, 1H), 6.66(d, 1K)

()
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Hdentification

279
Ex-Ne. Rx
46-55 NH,
/\/ D/
O
O
e
46-56 NIl
/\/OH
")
O
~
46-57 NH,
o N
O
-~
46-58 NH; /4
&)
0
rd
46-59 NH,
/@/0/\/
0
-~
46-60 NI,
o
N
~
46-61 NH;
0.—.
—
4
46.62 NH,
0—

'H-NMR{400 MHz, CDCly): 3.44(s, 3H), 3.73(s, 3H), 2.74-3.68
(m, 2H), 3.95-3.85{m, 2H), 4.10-4.05(m, 2H), 6.21(dd,
1H), 6.32(d, 1H), 6.75(d, 1H).

HL-NMR{400 MITz, CDCly): 2.35-2.26(m, 11}, 3.74(s, 31D),
3.93-3.86(, 2H), 4.09-4.07(m, 7H), 6,25(dd, 1H), 6.34(d,
1H), 6.76(d, LH).

UH-NMR{400 MHz, CDClg: 1.40(t, 3H), 3.71(s, 3H), 4.00(q.
28D, 6.22(dd, 1H), 6.33(d, 1H), 6.69(d, 1H).

'H-NMR{400 MHz, CDCL,): 1.32(d, 6H), 3.73(s, 3H), 3.85-3.71
{m, 2H), 4.3(sept, 1H), 6.22(dd, 1H), 6.32(d, 1H), 6.72(d,
iH).

UH-NMR(400 Mz, CDCI): 1.04(t, 3H), 1.80(ddd, 2H), 3.72
(s, 3H), 3.85-3.75(n, 280, 3.90(1, 2H), 6.22(dd, 1H), 6.33(d,
1H), 6.69(d, 1H).

YH-NMR{400 MHz, CDCl,): 2.94(s, 6H), 3.89(5, 3E), 6.16(dd,
1H), 6.25(d, 1HY, 6.72{d, 1H).

TH-NMR(400 MHz, CDCL): 3.91(s, 3H), 6.87(d, 1H), 7.02(dd,
1H), 7.05(d, 1H), 7.44(cd, 2H), 8.59(dd, 2H).

TH-NMR(400 MHz, CDCly): 391(s, 3H), 6.88(d, 1H), 6.96-6.93
{m, tH), T.31(ddd, 1H), 7.83-7.80(m, 1§), 8.51(cd, 1H),
8.78(dd, 118).






US 7,964,592 B2

281 282
—continued
Ex-Ne. Rx Identification
46-63 NH; 'H-NMR{400 MHz, CDCl3): 3.91(5, 3H), 6.87(dd, 1H),
7.16(ddd, 1H), 7.34(dd, 1HY, 7.43(d, 1K), 7.72-7.64(m, 2H),
o— 8.63-8.61(m, 1H).
=
LA
V4
46-64 NH, mp L48.6” C.; "H-NMR (500 MHz, CDCL)d{ppnsy: 1,63(m; 2H),
1.99(m; 2H), 2.27(m; 1H), 2.60(m; SE, 3.52(m; 2H), 3.71
Ny (m; 4H), 3.78(s; 3H), 6.36(dd; 1H); 6.52(c: 1H), 6.73(d: 1H).
®

Preparation of 4-(3-amino-4-methylbenzoyl)-pipera-
zine-1-carboxylic acid tert-butyl ester

5
O

Boe

To a solution of 4-methyl-3-nitro-benzoic acid (300 mg,
2.76 mmol), N -butoxycarbonyl-piperazine (340 mg, 1.83
mumol) in DMF (3.0 L), triethylamine (300 uL, 3.59 mmol),
TBTU (800 mg, 2.49 mmol) and HOAt (270.5 mg, 1.99
mmol} are added and stirred at room femperature for 24
hours. The mixture is poured into water and extracted twice
with ethyl acetate. The organic layer is washed with water and
then brine, dried over magnesivm sulfate, and evaporated in
vacno. The residue is purified with silica gel column chroma-
tography (n -hexane:ethyl acetate==5:1) to afford 4-(4-methy!-
3-nitrobenzoyl)-piperazine-| -carboxylic acid tert-buty] ester
as a colorless solid.

'H-NMR (8, ppm): 147 (s,9H). 2.64 (s, 3H), 3.88-3.28 (m,
8H), 7.42 (d, 1H), 7.56 (dd, 1H), 8.03 (d, 1H). Rf (hexane:
ethyl acetate=10:1): 0.13.

Thetitle compound is obtained by reduction with hydrogen
over 10% patladium on charcoal in methano! solution.

30

35

45

50

60

65

Preparation of
4-(3-amino-4-methylphenyl)-morpholine

NH;

()

To asuspension of 4-bromo-1-methyl-2-nitrobenzene (225
mg, 1.04 mmol), morpholine (125 pL, 1.25 mmol), and
cesium carbonate (474.4 mg, 1.46 mmol) in toluene, palla-
dium diacetate (31.2 mg, 0.139 mmol) and 2-{di-t-butylphos-
phino)bipheny! (125 mg, 0.403 mmol) are added and stirred
at 100° C. for 5 hours. After cooling, the mixture is filtered to
remove insoluble material. The filtrate is poured into water
and extracted with ethyl acetate twice. The organic layer is
washed with water and then brine, dried over magnesium
sulfate, and evaporated in vacuo. The residue is purified with
silica gel column chromatography (n-hexane:ethyl acetate=5:
1) to afford 4-(4-methyl-3-nitrophenyl)-morpholine as a yel-
low solid.

'H-NMR (3, ppm): 2.50 (5, 3H), 3.19-3.17 (m, 411, 3.88-
3.86 {m, 4£1), 7.04 (dd, 15), 7.21 (d, 1H), 7.47 (d, 1H). Rf
(hexane:ethyl acetate=5:1): 0.20.

Thetitle compound is obtained by reduction with hydrogen
over 10% palladium on charcoal in methanol solution.
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Preparation of 2-[5-ehloro-2-(2-methoxy-4-morpho-
lin-4-yl-phenylamine)-pyrimidin-4-ylamino}-ben-
zoic acid

CII\N 0/
I

HCIAGOH 120°C.
63%

fanv4

HO

()
0

To a solution of 1.0 g (3.37 mmol) of 2-{2.5-dichloro-
pyrimidin-4-ylamino)-N-methyl-benzamide in 15 mL of ace-
tic actd are added 2-methoxy-4-morpholinoaniline dihydro-
chloride (1.9 g, 6.73 mmol) and 6.0 mL of IN ethanolic
solution of hydrogen chioride (6.0 mnol). After the reaction
mixture is stirred at 120° C. for 16 hours and cooled 1o mom
temperature, aqueous NaHCO, solution is added to adjust the
acidity between pH 5 and pH 6. The resulting precipitate is
collected by a filtration and dried under reduced pressure to
give  2-[5-chloro-2-(2-methoxy-4-morpholin-4-yl-phenyl-
amino}-pyrinidin-4-ylamino]-benzoic acid {970 mg, 2.12
mmol, 63%) as ivory solid.

NMR (400 MHz, DMSO-d6, 8): 3.10-3.20 (m, 4H), 3.78
(s, 3H), 3.70-3.80 (m, 4H), 6.52 (&, 1H, J=8.56, 2.52 Hz),
6.67(d, 1H, J=2.52 Hz), 7.08 (dd, 1H, J=8.04,8.04 Hz), 7.39
(d, 1H, J=8.56 Hz), 7.35-7.45 (m, 1H), 7.99 (dd, 1H, }=8.04,
1.52 Hz), 8.14 (s, 1H), 8.28 (s, 1H) 8.70-8.80 (m, 1H).

Example 50
Sulfonamide Moieties are Prepared as Follows

Preparation of
2-amino-4-chloro-5-methyl-benzenesulfonyl
chloride

To a solation of 2-amino-5-chloro-4-methyl-benzene-
sulfonic acid (3.0 g, 1.35 mmol) in dichloroethane (}0 mL) is
added sulfuryl chloride (4.4 mL, 3.83 mmol} and stirred at
60° C. After one hour, thionyl chloride (1.3 mL}is added and
the mixture is further stirred at 100° C. for 7.0 hours. The
mixture is poured into iced water and extracted with ether
three times. The organic layer is washed with water and then
brine, dried over sodium sulfate, and evaporated in vacuo.

'H-NMR (3, ppm): 2.35 (s, 3H), 6.68 (s, 1H), 7.75 (s, 1H).

35

30

&5

284

This substituted sulfonyl chloride is reacted with a suitable
amine. On reaction e.y. with methylamine, 2-amino-5-
chloro-4,N-dimethylbenzenesulionamide is formed.

Example 51

Preparation of 2-{5-bromo-2-(2-ntethoxy-4-morpho-
lin-4-yl-phenylamino)-pyrimidin-4-ytamino]-N,N-
dimethyl-benzrensulfonamide

BTI\N
| o = N'/]\ Nt

PN o

0// ~
9

(%

To a solution of 2-[5-Bromo-2-(2-methoxy-4-morphotin-
4-yl-phenylamino)-pyrimidin-4-ylamine]-N-methyl-benze-
nesulfonamide (Ex 3-19){1.0g, 1.82 mmol}in DMF (10mL),
potassium carbonate (300 me, 2.17 mmol) and icdomethane
(116 pl, 1.86 mmol) are added. The resulting suspension is
stirred at 530° C. for 1 h. To the reaction mixture, water is
added and extracted with ethyl acetate three times. The
organic layer is washed with water, dried over sodium sulfate,
and concentrated in vacuo. The residue is purified by alumi-
num oxide column chromatography (AcOEt) to afford the
title compound (728 mg, 71% yield).

NMR. (400 MHz, CDCl,, 8): 2.74 ((s, 6H), 3.05-3.18 (m,
4H), 3.84-3.93 (im, 4H), 3.88 (s, 3H), 6.43 (dd, 1H), 6.53 (d,
1H), 7.24 (m, 1H), 7.31 (s, IH), 7.56 (m, 1H), 7.87 (dd, 1H),
8.05(d, 1H), 8.21 (s, 1H), 8.49 (4, 1H), 8.49 (d, 1H), 9.27 (s,
1H). Rf: 0.23 (AcOEt:Hexane=1:1).

Example 52
Preparation of 2-[5-Bromo-2-(2-methoxy-4-morpho-

lin-4-y)-phenylamine)-pyrimidin-4-ylamino]-5-
fluoro-N-methyl-benzenesulfonamide

PN
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Preparation of 7-Fluoro-1,1-dioxe-1,4-dilydro-2H-
1x%-benzo]1,2,4]thiadiazin-3-one

To a solution of chlorvsulfonylisocyanate (1.2 mL, 13.5
munol) in nitroethane (10 mL), 4-fluorcaniline (1.0 g, 8.97
mmol) is added dropwise at 0° C. and the reaction mixture is
stirved for 30 min. To the solution, aluminum chloride (1.3 g,
9.87 mmol) is added 2t 0° C. and the mixture is stirred at 100°
C. for 1 hour. Afler cooling to room temperature, water is
added and the mixture is cxtracted with ethyl acetate twice.
The organic layer is washed with brine, dried over sodium
sulfate, and concentrated under reduced pressure. The result-
ing solids are collected by a filtration and wahed with ether to
give slightly pray solids (303.9 mg, 41%).

NMR. (400 MHz, DMSO-d6, 8): 7.22-7.28 (m, 1H), 7.45-
7.57 (m, 1H), 7.60 (m, 1H), 11.15-11.30 (m, }H). RE: 0.43
(MeOH: AcOEt=1:5).

Preparation of 7-Fluoro-2-methyl-1,1-dioxo-1,4-
dihydro-2H-1A5-benzo[ 1,2 4)thiadiazin-3-one

To a solution of 7-Fluoro-1,1-dioxo-1,4-dihydro-2H-1-A%-
benzo[1,2.4]thiadiazin-3-one (5.19 g, 24.0 mmol} in DMF
(50 mL), sodium hydride (1.04 g 260 mmol) and
iodomethane (1.5 mL, 24.0 mmol) are added successively
and the mixture is stirred for 1 hour at 70° C. After cooling to
room temperature, the mixture is poured into water and the
precipitate is collected by a filtration and washed with water
and hexane, successively, to give slightly gray solids (5.38 g,
94%).

NMR (400 MHz, DMS0-d6, 8) 3.32 (s, 3H), 7.44 (dd,
1H}, 7.75 (ddd, 1H), 7.94 (dd, 1H).

Rf (MeOH:AcOEt=1:5): 0.21. Rf: 039 (Hexane:
AcOEt=1:1).

Preparation of
2-Amina-5-fluore-N-methyl-benzenesul fonamide

6.79 g of 7-Fluoro-2-methyl-1,1-dioxe-1,4-dihydro-2H-
145-benzo[1,2 AJthiadiazin-3-one {29.5 mmol) is dissolved
in 20% aq. sodium hydroxide and the resulting solution is
stirred at 100° C. for 13.5 hours. The mixture is cooled to
room temperature and poured into water. 78 mL of 5M HC!
aq. is added and the precipitate is collected by a filtration and
washed with water to afford sliginly purple solids (3.96 g,
65%).

NMR (400 MHz, CDCl,, 8): 2.60 (d, 3H), 4.55-4.82 (1,
3H), 6.74 (dd, 1H), 7.05-7.12{m, 1H), 7.45 (dd, 1H). Rf: 0.41
(Hexane: AcOEt-1:1).

2-(5-Bromo-2-chloro-pyrimidin-4-ylamino)-5-
fluoro-N-methy] -benzenesulfonamide

The reaction of pyrimidine with 2-Amino-5-fluoro-N-me-
thyl-benzenesutfonamide is performed in the same manner
described in example B.

NMR (400 MHz, CDCl,, 8): 2.67 (d, 3H), 4.56 (m, 1H),
7.36-745 (m, 1H), 7.68 (dd, 1H}, 8.39 (s, 1H), 8.42 (dd, 1H),
9.26 (s, 1H). Rf 0.59 (Hexane: AcOEt=1:1).

2-[5-Bromo-2-(2-methoxy-4-morpholin-4-yl-pheny-
lamino) -pyrimidin-4-ylamino]-5-fluore-N-methyl-
benzenesulfonamide

The mtroduciion of substituted aniline is performed
according to the manner described in Example A.
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NMR (400 MHz, CDCL, 8): 2.65 (d, 3H), 3.09-3.16 (m,
4H), 3.87 (5, 3H), 4.50 {q, 1H), 6.41 (dd, 1H), 6.52 (d, 1H),
7.25-7.33 (m, 2L1), 7.69 (dd, 1), 7.95 (d, 1H), 8.20 (s, 1H),
8.37 (dd, 1H), 8.70 (s, 1H). RF0.30 (Hexane:AcOEI=1:1)

Example 53
EAK Assay

All steps are performed in a 96-well black microtiter plate.
Purified recombinant hexahistidine-tagged human FAK
kinase domain is diluted with dilution buffer (50 mM [EPES,
pH 7.5, 0.01% BSA, 0.05% Tween-20 in water) to a concen-
tration of 94 ng/ml (2.5 nM). The reaction mixture is pre-
pared by mixing 10 pL 5x kinase buffer (250 mM HEPES, pH
7.5, 50 uM Na,VO,, 5 mM DT, 10 mM MgCi,, 50 mM
MnCl,, 0.05% BSA, 0.25% Tween-20 in water), 20 uL water,
5 pL of 4 uM biotinylated peptide substrate {Biot-Y397) in
aqueous solution, 5 pL of test compound in DMSO, and 5 pL.
ol recombinant enzyme solution and incubated for 30 min at
room temperature. The envyme reaction is started by addition
of 5 uL of 5 uM ATP in water and the mixture is incubated for
3 hours at 37° C. The reaction is terminated by addition of 200
L of detection mixtire (1 nM Eu-PT66, 2.5 pg/mE SA-(SL)
APC, 625 mM EDTA in dilution buffer), and the FRET
signal from europium to allophycocyanin is measured by
ARVOsx4L (Perkin Elmer) after 30 min of incubation at
room temperature. The ratio of Auorescence intensity of 665
nm to 615 nm is used as 2 FRET signal for data analysis in
arder to cancel the colour quenching effect by a test com-
pound. The results are shown as percent inhibition of enzyme
activity. DMSO and 0.5 M EDTA are used as a control of 0%
and 100% inhibition, respectively. IC,, values are determined
by non-linear curve fit analysis using the OriginPro 6.1 pro-
gram (OrigioLab).

The Biot-Y397 peptide (Biotin-SETDDYAEIID ammo-
nium salt) is designed to have the same amino acid sequence
as the region from 8392 to D402 of haman (GenBank Acces-
sion Number 113616} and is prepared by standard methods.

Purified recombinant hexahistidine-tagged human FAK
kinase domain is obtained in the following way: Full-Jenpth
human FAK ¢DNA is isolated by PCR amplification from
fuman placenta Marathon-Ready™ ¢DNA (Clontech, No.
7411-1) with the 5' PCR primer (ATGGCAGCTGCTTAC-
CTTGAC) and the 3 PCR primer (TCAGTGTG-
GTCTCGTCTGCCC) and subcloned into a pGEM-T vector
(Promega, No. A3600). After digestion with Acclll, the pui-
fied DNA fragment is treated with Klenow fragment. The
¢DNA fragment is digested with BamHI and cloned into
pFastBacHTb plasmid {Invitrogen Japan K.K., Tokyo) previ-
ously cut with BamHI and Stu I. The resultant plasmid, hFAK,
KD (M384-G706)/pFastBacHTb, is sequenced to confirm its
structure. The resulting DNA encodes a 364 amino acid pro-
tein containing a hexahistidine tag, a spacer region and a
rTEV protease cleavage site at the N-terminal and the kinase
domain of FAK (Met384-Gly706) from position 29 to 351.

Donor plasmid is transposed into the baculovirus genome,
using MaxEfficacy DH10Bac E.cofi cells. Bacmid DNA is
prepared by a simple alkaline lysis protecel described in the
Bac-to-Bac® Baculovirus Expression system (Invitrogen).
819 insect cells are transfected based on the protocol provided
by the vendor (CellFECTIN®, Invitrogen). The expression of
FAK in each lysate is analysed by SDS-PAGE and Western
blotting with anti-human FAK monoclonal antibody (clone
#77 from Transduction Laboratories).

The virus clone that shows the highest expression is further
amplified by infection to Sf9 cells. Expression in
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ExpresSF+® cells (Protein Sciences Corp., Meriden, Conn.,
USA) gives high level of protein with little degradation. Cell
lysates are loaded onto & column of HiTrap™ Chelating
Sepharose HP (Amersham Biosciences) charged with nicke]
sulfate and equilibrated with 50 mM HEPES pH 7.5, 0.5 M
NaCl and 10 mM imidazole. Captured protein is eluted with
increasing amounts of imidazole in HEPES buffer/NaCl, and
further purified by dialysis in 50 mM HEPES pH 7.5, 10%
glycerol and 1 mM DTT.

Example 54
Cell-Free ZAP-70 Kinase Assay

The ZAP-70 kinase assay is based on time-resolved fluo-
rescence resonance energy transfer (FRET). 80 oM ZAP-70
are incubated with 80 oM Lek (lymphoid T-cell protein
tyrosine kinase) and 4 pM ATP in ZAP-70 kinase buffer (20
mM Tris, pH 7.5, 10 pM Na, VO, 1 mM DTT, 1 mM MnCl,,
0.01% BSA, 0.05% Tween-20) for 1 hour at room tempera-
ture in a siliconized polypropylene whe. Then, the selective
Lek inhibitor PP2  (1-tert-butyl-3-(4-chioro-phenyi)-1H-
pyrazolo|[3,4-d])pyrimidin-4-ylamine; Alexis Biochemicals)
is added (final concentration 1.2 p) and incubated for fur-
ther 10 min. 10 L of this solution is mixed with the 10 pL,
biotinylated peptide LAT-11 {1 M) as substrate and 20 uL of
serial dilutions ofinhibitors and incubated for 4 hours at room
temperature. The kinase reaction is terminated with 10 uL of
a 10 mM EDTA solution in detection buffer (20 mM Tris, pH
7.5,0.01% B5A, 0.05% Tween-20). 50 uL. europium-labelled
anti-phosphotyrosine antibody (Eu-PT66; final concentration
0.125 oM); and 50 pL streptavidin-allophycocyanine (SA-
APC; final concentration 40 aM) in detection buffer are
added. After 1 hour incubation at room temperature fluores-
cence is measured on the Victor2 Multilabel Counter {Wallac)
at 665 nm. Background values (low control) are obtained in
the absence of test samples and ATP and are subtracted from
all values. Signals obtained in the absence of test samples are
taken as 100% (high control}. The inhibition obtained in the
presence of test compounds is calculated as percent inhibition
of the high control. The concentration of test compounds
resulting in 50% inhibition (IC,,) is determined from the
dose-response curves. In this assay, the agents of the inven-
tion have ICs, values in the range of 10 nM to 2 M, prefer-
ably from 10 oM to 100 nM.

Recombinant ZAP-70 kinase is obtained as follows: A
mucleic acid encoding full-length human ZAP-70
(GenBaank #L.05148) is amplifted from a Jurkat cDNA lbrary
by RT-PCR and cloned into the pBluescript KS vector (Strat-
agene, California, USA). The authenticity of the ZAP-70
¢INA insert is validated by complete sequence analysis, This
donor plasmid is then used to construct a recombinant bacu-
lovirus transfer vector based on the plasmid pVI.1392
(Pharmingen, California, USA) featuring in addition an
N-termina] hexahistidine tag. Following co-transfection with
AcNPY viral DNA, 10 independent viral isolates are derived
via plaque-purification, amplified on small scale and subse-
quently analyzed for recombinant ZAP-70 expression by
Western Blot using a commercially available anti-ZAP-70
antibody (Clone 2F3.1, Upstate Biotechnology, Lake Placid,
N.Y., USA). Upon further amplification of oge positive
recombinant plaque, titrated virus stocks are prepared and
used for infection of Sf9 cells grown in serum-free SF900 11
medium (Life Technologies, Basel, Switzerland) under
defined, optimized conditions. ZAP-70 protein is isolated
from the lysate of infected $19 cells by affinity chromatogr-
phy on a Ni-NTAcolumn (Qiagen, Basel, Switzerland).
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Recombinant His-tagged ZAP-70 is also available from
PanVera LLC, Madison, Wis., USA.

LAT-11 (linker for activation of T cell): The biotinylated
peptide LAT-11 (Biotin -EEGAPDYENLQELN) used as a
substrate in the ZAP-70 kinase assay is prepared in analogy to
known methods of peptide synthesis. The N-o Fmoc group of
Fmoc-Asn(Trt)-oxymethyl-4-phenoxymethyl-co(polysty-
rene-1%-divnyl-benzene), content of Asn approx. 0.5 mmol/
g, is cleaved using piperidine, 20% in DMF. Four equivalents
per amino-group of Fmoc-amino acid protected in their side
chains [Asp(CtBu), Glu(OtBu), Asn(Trt), Glo(Trt) and Tyr
(1Bu)] are coupled using DIPCDI and HOBt in DMF. After
complete assembly of the peptide chain the terminal Fmoc-
protecting group is removed with piperidine in DMF as
before. L{+)-biotiny] -aminohexanoic acid is then coupled to
the terminal amine group using DIPCDI and HOBt in DMF
using four equivalents of the reagents for four days at RT. The
peptide is cleaved from the resin support and all side-chain
protecting groups are simultaneously removed by using a
reagent consisting of 3% dodecylmethylsulfide and 5% water
in TPA for two hours at RT. Resin particles are filtered off,
washed with TFA and the product is precipitated from the
combined filtrates by the addition of 10 to 20 volumes of
diethyl ether, washed with ether and dried. The product is
purified by chromatography on a C-18 wide-pore silica col-
umn using a gradient of acetonitrile in 2% aqueous phospho-
ric acid. Fractions containing the pure compound are col-
lected, filtered through an anion-exchange resin (Biorad,
AG4-X4 acetate form) and Iyophilized to give the title com-
pound. MS: 1958.0 (M-H)™*

Example 55
Phosphorylation Levels of FAK

Phosphorylation levels of FAK at Tyr397 is quantified by
the sandwich ELISA. Mouse mammary carcinoma 4T1 cells
(1x10°) are plated in wells of 96-well culture plates and
incubated with or without varicus concentrations of inhibi-
tors for I h in Dulbecco’s modified eagle medium containing
0.5% BSA. The medium is removed and cells are lysed in 200
AIL 50 mM Tris-HC), pH 7.4, containing 1% NP-40, 0.25%
sodium deoxycholate, 150 mM NaCl, 1| mM EDTA, 1 mM
PMSF, 1 mM Na,VOQ,, 1 mM NaF, 1 pg/ml. aprotinin, 1
pg/mL lenpeptinand 1 pg/ml pepstatin. After centrifugation,
the supernatants are subjected to a sandwich ELISA to quan-
tify the phosphorylated FAK and total FAK. Cell lysates are
applied to 96-well flat-bottom ELISA plates which have been
pre-coated with 100 pE/well of 4 ng/ml, mouse monoctonal
anti -FAK antibody (clone 77, Becton Dickinson Transduc-
tion Laboratories) in: 50 mM Tris-HC, pH 9.5, containing 150
mM NaCl for 18 h at 4° C. and blocked with 300 pL of
BlockAce {Dainippon Pharmaceuticals Co.) diluted at 1:4
with H,O at room temperature for 2 h. After washing with
TBSN (20 mM Tris-HC], pH 8.3, containing 300 mM NaCl,
0.1% SDS and 0.05% NP-40}), total FAK is detected with 100
pl. of 1 pg/ml anti-FAK, polyclonal antibody (#63-6140,
Upstate Biology Inc.}, and phosphorylated FAK is detected
with 100 pL of 0.25 pg/uL anti-phosphorylated FAK (Y397)
antibody (Affinity BioReagents, #OPA1-03071) in BlockAce
diluted at 1:10 with H,O. After 1 b incubation at room tem-
perature, plates are washed with TBSN and 100 pL of bioti-
nylated anti-rabbit IgG (#65-6140, Zymed Laboratolies Inc.)
difuted at 1:2000 with BlockAce diluted at 1:10 with H,O is
incubated al room temperature for 1 h. After washing with
TBSN, ABTS solution substrate kit (#00-201 1, Zymed Lobo-
latories Inc.} is used for color development. Absorbance at
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405 nm is measured afier 20 min incubation at room tempara-
ture. The concentration of compound cansing 50% reduction
of phosphorylation level of FAK is determined.

Example 56
Anchorage-Independent Tumor Cell Growth Assay

Mouse mammary carcinoma 4T1 cells (5x10%) are plated
in 96-well Ultra low Attachment plates (#3474, Coming Inc.)
in 100 pl. of Dulbecco’s medified eagle medium containing
10% FBS. Cells are cultured for 2 h and inhibitors are added
at various concentrations in a final concentration of 0.1%
DMSO. After 48 h, cell growth is assayed with the cell count-
ing Kit-8 {Wako Pure Chemical), which uses a water soluble
tetrazolium saft WST8. Twenty nlL of the reagent is added into
each well and cells are further cultured for 2 h. The optical
density is measured at 450 nm. The concentration of com-
pound causing 50% inhibition of growth is determined.

Example 57
In Vitro T Cell Migration Assay

Inhibitory activities of FAK inhibitors on the mobility of
immune cells are secured by the following in vitro study. That
is, Jurkat T human leukemic cell line are placed at 1x10° cells
in the upper chamber of Fluoroblok with 8 pm pores (Beckton
Dickinson, UK}, and are atlowed to migrate by four hours
cultivation at 37° C., in 95% air-5% CO, depending on a
conceniration gradient of fetal bovine serum (10% FBS). Cell
mobility js appraised through the number of cells migrated
into lower chamber by labeling with calcein-AM (Molecular
Probes, Netherlands) at 8 ug/mi in HBSS for 1 h. For evalu-
ation of FAK inhibitors, both the upper and lower chambers
are added with various concentrations of FAK inhibitors
{0.03-1 pM). IC50 values are calculated by the decrement of
those fluorescent intensity compared to that in vehicle-treated
group measured with Ascent (Ex: 485 nm, Em: 538 nm).

Example 58

Test for Activity Against IGF-1 Induced IGF-IR
Autophosphorylation Using the Cellular *“Capture
ELISA”™ Test

The assay is conducted as follows:

For the assay NIH-3T3 mouse fibroblasts transfected with
buman IGF-R ¢<DNA (complete human IGF-R ¢DNA: Gen-
Bank Acc. No. NM_000875), prepared as described in Kato
etal,, J. Biol. Chem. 268, 2655-61, 1993, are used. The cells
which overexpress haman IGF-R are cultured in Dulbecco’s
minimal essential (DMEM) medium, containing 10% Fetal
Calf Serum (FCS). For the assay 5,000 cells/well are plated
on day 1 on 96-well plates {Costar #3595) in normal growth
medium and incubated for 2 days at 37° C. ina standard CO,
cell incubator. The density of the cells does not exceed
70-80% at day 3. On day 3 the medium is discarded and the
cells are incubated for 24 h in minimal medium (DMEM,
containing 0.5% FCS). Compounds of formula I [starting
from 10 mM dimethyl sulfoxide (DMSO) stock solutions] are
added to produce final concentrations of 0.01, 0.03, 0.1, 0.3,
1,3 and 10 pM to determine the 1Cs, value. The cells are
incubated for 90 min in the presence of a compound of for-
mula I. Thereafter the cells are stimulated with 50 pl IGF-I
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(final concentration of IGF-1 in the well=10 ng/mt; 1GF-I is
obtained from Sigma; Product Code: 13769) and incubated
for 10 min at 37° C.

The medium is discarded and the cells are washed twice
with PBS/O {=Phosphate-Buffered Saline without CaCl,)
and Iysed for 15 min on jce with 50 pl/well RIPA -buffer [50
mM Tris-HCI, pH=7.2, 120 mM NaCl, 1 mM EDTA, 6 mM
EGTA, 1% NP40, 20 mM NaF, ] mM benzamidine, 15 mM
sodium pyrophosphate, 1 mM Phenyl methy] sulphony] fluo-
ride (PMSF) and 0.5 mM Na,VO0,) and shaken for 10 min
using a 96-well plate shaker (=cellular extracis).

Packard HTRF-96 black plates are coated with 50 pl IGF-
IR monoclonal Antibody {mAB) (Santa Cruz; Cat. No.:
SC-462)in a concentration of 5 pg/ml at 4° C. overnight. The
plates are washed twice with 0.05% (v/v) Tween-20 in Phos-
phate-Buffered Saline (PBS) and once with nanopure H,O.
Blocking is done for 2 1 at room temperature (RT) with 3%
Bovine Serum Albumin (BSA) in TBS-T buffer (20 mM
Tris-HCI, pH=7.6, 137 mM NaCl, 0.05% Tween-20). After
blocking, the plates are washed once with nanopere H,O.

Cellular extracts (40 pifwell) are pipetted onto the pre-
coated Packard plates, together with 40 pl of the anti-phos-
photyrosine mouse mAB PY-20 conjugated with Alkaline
Phosphatase (AT) (1:1000 diluted in RIPA buffer; the anti-
body is obtained from Transduction Labs; Cat. No.: P11120).

Affter incubating the extracts and the secondary antibody
for 2 I at 4° C., the extracts are discarded, the plates are
washed twice with 0.05% (v/v) Tween-20 in PBS and once
with nanopure water.

90 pl/well AP substrate (CDP-Star; obtained from Tropix;
Cat. No.: MS100RY) are then added and the plates are incu-
bated for 45 min at RT in the dark, followed by measuring AP
activity in a Packard Top Count Microplate Scintillation
Counter. The IC,, values for the compounds of formula [ are
calculated via linear regression analysis using the GraphPad
Instat program (GraphPad Software, USA). IC;, values inthe
range of 5 oM to 1 M, especiaily in the range of 5 nv to 300
nM are found.

Example 59

In Vivo Activity in the Nude Mouse Xenograft
Model

female or male BALB/c nude mice (5-8 weeks old, Charles
River Japan, Inc., Yokohama, Japan) are kept under sterile
conditions with water and feed ad libitum. Tumours are
induced by subcutaneous injection of tumour cells (human
epithelial cell line MIA PaCa-2; European Collection of Cell
Cultures (ECACC), Salisbury, Wiltshire, UK, Catalogue
Number 85062806; cell line from a 65 year old Caucasian
male; undifferentiated human pancreatic carcinoma cell line)
into left or right flank of mice under Forene® anaesthesia
(Abbo1t Japan Co., Ltd., Tekyo, Japan). Treatment with the
test compovnd is started when the mean tumor volumes
reached approximately 100 mm®. Tumour growth is mea-
sured two times per week and 1 day after the Jast treatment by
determining the length oftwo perpendicularaxis. The tumour
volumes are calculated in accordance with published meth-
ods (see Evans et al., Brit. J. Cancer 45, 466-8, 1982). The
anti-tumour efficacy is determined as the mean increase in
tumour volume of the treated animals divided by the mean
increase in tumour volume of the uatreated animals (controls)
and, afier multiplication by 100, is expressed as delta T/C
[%]}. Tumour regression is reported as the mean changes of
tumor velume of the treated animals divided by the mean
tumor volume at start of treatment and, after multiplication by
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100, is expressed as regression [%]. The test compound is
orally administered daily with or without drug holidays.

Asanalternative 10 cell line MIA PaCa-2, another cell line
may alse be used in the same manner, for example:

the 4T1 breast carcinoma cell line (AFCC Number CRL-

2539; see also Cancer. 88(12 Supple), 2979-2988, 20600)
with female BALB/c mice (injection into mammary fat
pad).

On the basis of these studies, a compound of formula I
according to the invention shows therapeutic efficacy espe-
cially against proliferative diseases responsive to an inhibi-
tion of a tyrosine kinase.

Example 60
Tablets

Tablets comprising 50 mg of active ingredient, for example
one of the compounds of formula [ described in Examples 1 to
131, and having the following composition are prepared in
customary manner
Composition:

active ingredient 50mg
wheat starch 150mg
lactose 125mg
colloidal silicic acid 125mg
tale 225mg
magnesium stearate 2.5mg
Total: 3625 mg

Preparation: The active ingredient is mixed with a portion
of the wheat stasch, with the lactose and the colloidal silicic
acid and the mixture is forced through a sieve. A further
portion of the wheat starch is made into a paste, on a water
bath, with five times the amount of water and the powder
mixture is kneaded with the paste until a slightly plastic mass
is obtained.

The plastic mass is pressed tirough a sieve of about 3 mm
mesh size and dried, and the resuiting dry granules are again
forced through a sieve. Then the remainder of the wheat
starch, the talc and the magnesium stearate are mixed in and
the mixture is compressed to form tablets weighing 145 mg
and having a breaking notch.

Example 61
Soft Capsules
5000 soft gelatin capsules comprising each 50 mg of active
ingredient, for example one of the compounds of formula I

described in Examples 1 to 131, are prepared in customary
manner

Composition:
active ingredient 250 g
Lauroplykol 2 litres

Preparation: The pulverized active ingredient is suspended
in Lauroglykol® (propylene glycol laurate, Gattefossé S.A.,
Saint Priest, France) and ground in a wet pulverizer to a
particle size of approx. 1 to 3 pum. 0.419 g portions of the
mixture are then dispensed into soft gelatin capsules vsing 2
capsule-filling machine.
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FAK TCeN IGF-1R.
IC30  PhosICS0 Growth IC30 Migration IC50  1C50
Exumnple  (aM) (uM) (uM) () (M)
100 140 6.7 >10
200 13 1.2
301 44 0.34 =1
3.02 36 0.83 4
3.03 5.1 0.14 0.8
3.04 32 0.53 2
305 21 017 2 >10
3.06 13 0.11 2
307 16 045 2
3.08 4 03 [
3.09 48 0.5 0.7
3.10 52 093 >10
311 9 0.04 0.3 0.2
312 54 0.01 i
3.13 58 1.7 0.6 0.74
314 54 0.4 3
315 7 0.02 0.8 0.94
316 48 1.1 3
317 18 0.03 0.2 <0.08
3.18 130 1.3 9
319 63 0.35 0.8 0.1
3.20 16 022 6.3
322 120 0.9 2
323 33 039 2.5
324 64 35 5
3.25 22 93 0.3 0.81
326 50 01 2
3.28 43 071 0.7
3.29 89 0.6 >0
3.30 & 0.6 3
331 13 11 5
332 14 .18 0.49 0.28 0.12
3.33 29 003 0.05 0.09 0.13
3.34 7 0. 0.24 A2.13 <0.08
335 13 0.02 0.17 08 3.55
3.36 43 1.8 13
337 39 L1 2.6
3.38 64 1.7 38
339 2 002 0.03 1 0.09
340 9 >10 0.9
341 22 >1¢ 0.43
342 29 G35 03
343 5.6 0.2 011 0.27
3.44 11 003 0.09 0.09
3.45 0.9 002 0.02
3.46 4 Q.1 018 6.3
347 1 0.1 0.06
348 7 007 0.3 0.21
3.49 » 10 0.3%
3.50 E3 0.22 1 119
3.51 9 0.2 0.4 0.41
352 29 042 b4
353 [ 0.07 0.21
3.54 0.9 0.01 0.07 <),08
355 34 >10 3
3.56 28 0.53 O.E5
3.57 28 0.61 3
358 21 0.08 0.3 0.14
3.5¢ 95 1.2 14
3.60 a0 093 2
361 12 10 =10
1.62 63 >10 >[0
3.63 27 >0 >10
364 5 0.13 0.7 0.21
3.65 8 008 01 0.15
3.66 1 008 0.07 0.25
3.67 [ 0.38 0.39
368 535 0.2 0.63 1
3.69 4 02 0.11 054
370 3.5 0.02 0.13
371 1k 0.65 0.08
n 2.1 01t 0.06
373 11 603 3.29 1.63
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~continued ~continued
FAK Teell  IGRIR TAK TCdl  IGRIR
€50 PhosIC0 GrowtaICS0 Migmtion ICS0  1CS0 IC50  PhosICS0 GrowthICS0 Migration ICSD 1030
Bample (M) M) (M) (M) M) Bumple @MW) M) W) ()
34 15 o 0.15 1502 21 >10 0.66
375 12 05 13 1503 4 2 1.67
1% 15 0.9 13 0.7 1601 44 >10 4
3117 65 >10 3 1602 & >10 0.6
378 0 10 0.22 1603 11 3 >10
50 5 13 0.2 10 1604 B35 10 0.92
380 12 0n 045 5 168 11 3 7
s 2 0.52 0.98 >10 R Y. 0% 10
182 43 0.2 0.07 1501 19 510 129
383 0.08 032 0.68 1901 <l 02 0.3 029 141
810 1 .08 1902 16 013 0.38 091
600 110 0.35 5 5 1908w 0.3 208 0.64
7.00 53 021 0.47 004 .19 1904 16 0.2 034 0.14
7.01 47 06 0.54 019 1905 18 02 0.67 007 047
7,02 75 0l 036 0.77 1906 $ 1 0.7
7.03 28 0.3 0.39 0.27 1907 21 0.3 0.1
704 5.2 1 029 1908 32 0.03 0.4 029 0.13
705 6.2 03 0.2 035 1909 13 047 0.3 03 0.48
706 17 08 109 0.25 0 910 13 0.06 0.56 1.02
747 4.1 09 0.18 9l 38 >10 2
7.08 87 68 1 912§ >10 0.7 0.63
7.00 82 1 0.85 1903 23 03 11
7.10 66 I 098 19.14 26 0.4 113 044
11 23 0.6 1.2 0.77 1935 31 s 0.36
712 1.9 0% 1 031 062 25 1946 23 67 11
7.13 55 08 122 1917 1 >10 0.17
7.14 7.6 0.3 0.36 0.33 908 7 0.3 0.87
715 45 0.06 0.19 6.26 1919 57 0.4
716 64 0.2 0.42 1920 16 003 0.07 023
717 43 0.7 0.69 192 84 >10 171
718 6.2 0.5 07 g 1922 34 0.12 0.51
219 13 033 1923 64 07 07
720 5 310 o1 1924 18 0.05 012
721 33 310 046 1925 7.2 1 049 0.24
722 5 048 1926 6.1 0.1 0.3
123 14 025 1927 L3 03 0.4
724 5.1 0.09 55 19 48 ot 0.12 03 046
135 13 02 073 929 19
725 7 =10 0.57 1930 <l 0.06 0l
7.26 41 0.15 1931 18 04 0.38
21 ! 05 022 1932 14 0.2 031
728 u 1 045 000 10 63 0.18 025 07
7% 5 2 0.48 002 9 0.12 0.I7 0.75 0.52
7.30 21 03 1 © 200 a2 0.4 25 2.78
801 6.6 0.6 033 w4 B 0.58 19
802 24 0.5 0.9 005 68 087 1.46
803 13 022 1 >10 006 5 036 0.14 49
304 P 11 007 3 0.1 0.05 0.3%
9ol 0.36 1 0.6 W08 68 017 0.05 0.20
502 15 0.5 0381 45 w0 2 0.3 0.01
503 I8 01 037 2010 2 0.1 0.02
904 13 02 0.73 WL % 2 0.4
005 7 0.36 1.6 0.6 2012 95§
206 13 3 0 03 2013 63 0.04
9207 17 =0 0.36 014 33 032
001 39 1 0dd - s0 015 14 04 0.97 03
1002 2 0.9 106 016 15 0.06
1003 23 0.9 24 017 2 014
1L.01 9 0.7 085 018 13 0.81
1102 a1 0.8 0.69 019 B 021
s 26 0.41 0.1 020 312 0.t
1104 43 >0 32 5 011 2% 3 0.68
120t 25 0.9 04 022 022 8 >10 019
12,02 16 0.03 2023 W 049 3
1203 23 0.25 024 19 0.48 2
12.04 Ll 014 2025 62 0.21 0.06
12,06 26 026 53 0.76 027
1301 65 081 2027 12 085 0.0s 0.20
1401 19 0.2 147 0.28 €0 2928 92 017 0.08 042
1402 130 2 11 1 029 61 02 0.05 0.31
1403 30 10 102 030 76 03 0.03 0.67
1404 18 .54 031 30 05
1405 37 10 1 w32 1B 011
1406 63 10 L1l 033 23 038
1407 75 0.2 14 65 2034 13 1 012

15.01 15 10 047 2035 8.7 009 0.09 0.15
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-continued -continued
FAK TCell  IGF-IR
1050 PhosIC50 GrowthIC50 Migrtion IC50  ICS0 FAK TC IGE-R
Example  (nM) (M) (nM) (M) (M) 5 IC50  PhesIC50 Growth IC50 Migmtion IC50  IC30
2101 1 0.07 .19 047 Example  (uM)  (uM} (upd) (uM) M)
2102 8.5 033 210
iigi :; g'gs g-g 28.08 46 04 0.37
3701 a3 >0 =10 2800 31 0.5 0.36
n02 2% 1 3 1o 810 20 3 1.85
22,03 6.6 0.99 0.5 0.26 , 5
23.00 3.4 0.6 0.2 0.63 0.53 2811 42 0 0.3
23.02 1.5 0.2 0.4 0.8 .12 32 0.3 0.43 01
23.03 L7 L 112 0.82 28.13 78 0.l 0.53 0.29
23.04 1.2 09 107 0.6
23.05 19 »10 0.5 T 0.1 L4
2306 16 1 0.57 815 10 .5 0.69
307 31 3 0.84 ®16 11 011 1 06
2308 6.7 0.3 0.49
23,09 11 0.2 0.28 #1715 0.16 19
2401 3.6 0.11 0.44 0.05 28.18 9.1 >0 203
24,02 21 0.5 0.11 039
28. 5 A .14
2403 1 0.3 1.08 0 B 31 03
25.01 8.5 3 1 2820 4.4 2 0.4
25.02 3 04 0.13 .64 2821 L3 01 023
26,01 44 005 0.35 0,29
%02 LD 003 0.12 009 039 ®22 130l 0.3
26.03 14 01 0.13 0.23 28.23 3.9 0.5 0.23
26.04 45 0.05 0.43 0.29 1L1é 25 28,24 29 02 0.00 2357
2695 21 0.09 0 15
2606 y 01 0.35 1825 3.9 0.04 0.13
2607 13 0.5 095 ) 2826 6.6 02 057
2608 29 0.01 0.18 ) 4 s
2609 23 0.04 0.22 el 24 03 042 &3
2610 b 0.01 0.14 1 2828 5.2 04 .52 1
26,11 44 04 0.78 0.5 2829 11 04 0.36
2612 3.7 02 0,19
W 16 02 ot 2830 23 09 0.1l
2614 5 0.19 283 14 0.06 1.06
2615 6.2 1.2 0.08 0.07 2901 13 0.7 132 0.00
26.16 9 0.32 2
2617 0.3 0.1 0.26 B 29m 33 07 11
26,18 1.3 6 L7 2003 5.6 0.t 099
26,19 0.2 0.43 ow 22 3
2620 10 0.14 0.22 0.6 0.49 001 - 0. 089
2621 il 0.1 0.49 30.02 12 6.2 047
w22 <l 0.1 0,28 s 00319 05 0.68
2623 L4 0.3 0.09 03 018
624 1 05 0.48 09 W04 1 63 659
2625 <1 0.6 01 03 30,05 8.5 2 0,29
2626 19 0.2 0.07 034
26.27 48 0.6 149 3006 1 ! 103
2628 21 0.5 1.52 30.07 83 0.6 047
%29 <l 031 0.26 S TF TR ST 16
2630 44 1 0.76
2631 5 03 016 3102 31 0.28 0.29 042
2632 1.6 0.05 0.6 3201 41 0l 029
26.33 4 0.06 0.23
2634 7 01 2% 3202 59 0.05 037 012
2635 4.5 0.05 0.3 sp 3301 25 0.08 025
26.36 L9 0.07 009
%3 < 33.02 5.2 0,06 0,25 al
2638 <l 34.01 8 ol 0.37 0.28
w39 3l M0z 1 008 117
700 14 0.06 0.47
27.02 51 0.5 1.1 55 3403 33 0.19 2.25
21.03 6.3 >10 0.56 34.04 13 >10 1.22
2704 11 01 0.27 N
3705 82 004 03 34905 31 0.36 51
2706 1 0.08 031 3406 14 >0 3
2107 55 2 0.57
7708 93 06 0.75 S 27
27.09 42 0.5 0.36 S0 3408 27 >l 19
%01 12 0.3 0.46 03
35.01 8 > .
2802 1.9 0.08 0.44 M 68 10 L43
28.03 14 0.07 0.29 3502 6.1 0.7 0.23
8o+ 15 03 0.3 5180 B 0013 019 02
2805 6.7 0.l 0.12 1.39 )
806 17 0.6 0.56 65 5200 13 0.2 04l <008

28.07 47 3 >10






US 7,964,592 B2

297

208

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 3

<210> SEQ ID NO 1

«211> LENGTH: 11

«<212> TYPE: PRT

<213> ORGANISM: artificial

<220> FEATURE:

«223> OTHER INFORMATIOM: synthetic

<400> SEQUEMCE: 1

Ser Glu Thr Asp Asp Tyr Ala Glu Iie Ile Asp
1 5 10

<210> SEQ ID KO 2

<211> LENGTH: 21

«212> TYPE: DNA

<213> CRGANISY: artifieial

<220> FEATURE:

<223> QTHER INFORMATION: synthetic

<400> SEQUENCE: 2

atggcagetg cttaccttga ¢

<210> SEQ ID NO 3

<211> LENGTH: 21

<212> TYPE: DNA

«213> ORGANISM: artificial

<Z220> FEATURE:

<223> OTHER INFORMATION: synthetic
<400> SEQUENCE: 3

tcagbgtggt ctegtetgec c

21

21

The invention claimed is:
1. A compound of formula [

U]

RO RS R’
R! 5 RE
Sy & I
. A
R NNy Nt
|
R} Rﬂ RW

each of R or R? independently is hydrogen, C,-Cgalkyl,
unsubstituted or substituted 5 or 6 membered heterocy-
clyl comprising 1 or 2 hetero atoms selected from N, O
and S, C,-Cgalkoxy, unsubstituted or substituted hetero-
cyclyloxy, unsubstituted or substituted heterocyclylC, -
C,alkoxy, unsubstitited or substituted amino, or halo-
gen,

R*is hydrogen, C,-Cgalkyl, haloC,-C,alkyl, unsubstituted
or substituted 5 or 6 membered heterocyclyl comprising
1 or 2 hetero aioms selected from N, O and S,
C,-Cjalkoxy, unsubstituted or substituted heterocycly-
loxy, unsubstituted or substituted HeterocyclylC,-
Cgalkoxy, unsubstituted or substituted amino, halogen;

R?js C,-Cyalkylsuifinyl, C, -Calkyisulfonyl, C5-C, g aryl-
sulfonyl, or unsubstituted or substituted carbamoyl;

R*is hydrogen;

R? is chloro or bromo;

R is hydrogen;

each of R” and R® independently is hydrogen, C, -Cyalkyl,
baloC,-Cgalkyl, unsubstinted or  substituted

45

50

55

60

65

Cs-Coaryl, unsubstituted or substituted 5 or 6 mem-
bered heterocyclyl comprising 1 or 2 hetero atoms
selected from N, Qand 8, C, -Calkoxy, unsubstituted or
substituted heterocyclyloxy, unsubstituted or substi-
tuted heterocyclylC, -Cqalkoxy, unsubstituted or substi-
tuted amino, halogen, unsubstituted or substituted car-
baroyl, or unsubstituted or substituted sulfamoy];

R¥is C4-C, garyl; unsubstituted or substituted 5 or 6 mem-

bered heterocyclyl comprising 1 or 2 hetero atoms
selected from N, O and §; C,-C, jaryloxy; unsubstituted
or substituted heterocyclyloxy; or unsubstituted or sub-
stituted heterocyclylC,-Cqalkoxy; and

R'%is C,-Cyalkyl, haloC, -Cgalkyl, C,-Cialkoxy, unsubsti-

tuted or substituted heterocyclylC, -Cqalkoxy, unsubsti-
tuted or substituted amino, or halogen; and

AisC;

or salts thereof.

2. The compound of ¢laim 1, wherein each of R, R! or R
is hydrogen.

3. The compound of claim 1, wherein R® is
C,-Cgalkylsulfonyl, C,-C,qarylsulfony] or unsubstinuted or
substituted carbamoyl.

4. The compound of claim 1, wherein R* is
C,-Caalkylsulfonyl.

5. The compound of claim 1, wherein R® is
C,-C, parylsutfonyl.

6. The compound of claim 1, wherein R* is nnsubstituted or
substituted carbamoyl.

7. The compound of claim 1, wherein R® is piperidino,
piperazino, N-methylpiperazino, morpholino, phenoxy,
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1-methy]-4-piperidyloxy, 3-morpholinopropoxy, 2-mot-
pholinoethoxy or 3-(N-methyipiperazino)-propoxy.
8. The compound of claim 1, wherein R® is unsubstituted or
substituted 5 or 6 membered heterocyclyl comprising 1 or 2
hetero atoms selected from N, O and 8.

9, The compound of claim 1, wherein R®, R! or R? is
hydrogen; R? is C,-Cgalkylsulfonyl; and R® is unsubstituted
or substituted 5 or 6 membered heterocyclyl comprising 1 or
2 hetere atoms selected from N, O and 8.

10. The compound of claim 9, wherein R® is piperidino,
piperazino, N-methylpiperazino or morpholino.

1%. The compound of claim 1, wherein said compound is
selected from the group of compounds with ihe following
names or formulae: 2-[5-chloro-2-(2-methoxy-4-morpholin-
4-yl-phenylamino}-pyrimidin-4-ylamine]-N-methy] -benza-
mide;

a compound of the formula
[w]
[
PN
o HN N II\H
Rx
Sy
H

wherein Rx has one of the meanings piven in the follow-
ing table:

Compound No. Rx

71

y
72 O P
¢o

10

L5

25

39

35

45

30

53

60

65

300
-continued
Compound No, Rx
7-3
: o
ENj
T
7-4
(b/"\
OI
N/W
(s
7-3
o
(0]
~ NO/
7
e
ENj
N
73
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301 302
-continued -continned
Compound No. Rx Compound No. Rx
5
19 7-13
o o
10
N N
) 9
0.
TN N 0
20
10 T14
0/ 0\
25
N N.
o] N
\/\0/
35
T
711
0 4 17
O/
N 45
; 2 N
\
/n Oa 0
50
NH,
712 7-18
. -
55 O
0
i

65
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303 304
-continued a compound of the formula
Compound Mo. Rx B
I
5 = N
7-20 I
o
O o W~ DN zlq{,
~ Rx
10 B
o]
KE—j 15 wherein Rx has one of the meanings given in the follow-
N ing table:
~
0 Compound Rx

121
0 82
\
0/
35

\L@ : 0

35 acompound of the formula

45

wherein Rx has one of the meanings given in the follow-
50 ing table:

Cempound Rx

55
ot

60

==
n_/
=
N/

65 )
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-continuec

US 7,964,592 B2

306

-coniinued

Compound Rx

Compound Rx

%2

u

9-3

OOy

9-4

Oy

-5

AR

B

Q

N/

25

30

35

45

50

55

65

9:6

a compound of the formula

wherein Rx has one of the meanings given in the follow-
ing table:

Compound Rx

10-1
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307

-continued

308

-continued

Compourd Rx

Compound Rx

10-3

a compound of the formula

wherein Rx has one of the meanings given in the follow-
ing table:

Compound Rx

H-1

12

w

25

30

35

45

50

55

&0

65

114

¢

9

N

(=3

a compound of the formula

| [Nj
)
wherein Ry has one of the meanings given in the follow-
ing table:

Compound R
14-1 o]
N
14-2 )\ o]
N
H
i4-3 o]
~ N
H
F
F
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309 310
-continued -continued
Compound i3 Compound Rx
15-3
14-5 [0 3 o

\;
/\N
H

10

| o

146 0 v
15
ON a compound of the formula

Cl
AN
20 l N
a compound of the formula /‘\

o} HN N II\"H,
Rx N
H 30
(0]
N.
wherein Rx has one of the meanings given in the follow-
33 ing table:
wherein Rx bas one of the meanings givenin the follow- Comomd Rx
ing table: ?
b 181
O
~
Compound Rx
15-1 o
0
) [Nj
50 N
N )\
N s
| 55 @compound of the formula
15-2

Cl
ey
o I\z\
60 /J\

65
~
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wherein Rx has one of the meanings given in the follow- ~continued
ing table:
Compound Rx
5
2%-5
Compound Rx Ve
O
26-1
0/ 10

N, 5

/,_\
\/

26-6

AN
A

j 30
N

s
e

|
Ac
35 H
26-3
O/
2 26-7
o
N
Q 45
N
268
264 0/
55
o/
N
60
N
N
O
63
OH
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-continued -continued

Compound Rx Compound Rx
5
269 26-13
o
0
N, N
E :’ s O--.,,,’ ‘(0
NH;
o]
20
Vs
26-10 ©
25
N
0
30
NH;
0
/NH 35
'
26-11
40
Q
2 o]
45 d
50
o
26-12 55
N
ENj
60
N
6]
0 HN
65 )
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-continued -continued

Cornpound Rx Compound

26-22 26-26

A
: &
A\

/N
>~

jaxi=

20

26-23 20-27

25

L

H
35

26-24
4]
40

N
‘ Z 45
v
/

50

26-28

\
o
A

26-29

60

o
-0

NH

~~

65
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317 318
a compound of the formula -continued
Compound Rx
5
cl 174
R
N
| o
Ot S
o HN N NH,
/\S// ;L 10
/
O/ N.
15
N
wherein Rx has one of the meanings given in the follow-
ing table:
20 0
Compound Rx
7.1 25 275
o N
30
N [Vj
[Dj ” /L
[8
272
40
0.
~ 76
~
N 45
Q N,
N 50 QL(O
O NHa
55 278
~
2743
N
60

65

\z
$
=~

/‘Z
»
E

-4
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319 320

-continued -continued

Compound Rx Compound Bx

28-2

27-9
o o
~
10
Q N

15 N

@

20

283
2 compound of the formula 25 i o

30 [
Cl
I\N 0
)\ 35
o HN N NH,
7 |
s Rx 84

b4
Ham,

45 L

wherein Rx has one of the meanings given in the follow-

ing table:
50 28-5
o
Compound Rx
28-1 55
/

0 N
60 Q

N N

N

NH;
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321 RY¥A
-continued -continued
Compound Rx Compound Rx
5
28-6 28.14
o
10
[hj N
0 15 (Nj
Ae

28-8

28-12

25

30

“

N/

OOy

S

35
28-13
289 D/
o
40
N
N
45
N
N
50
0
28-10
2814
55 Ve

A

60

65

>_4©4

/
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323 324
-condinued -continued
Compound Rx Conpound Rx
3
28-15 28-19
0/ 0/
10
N o]
N
HaN 0
20
28-16 28.20
o Ve
o
25
N N.
OH
NH
e
35
28.17
0/ 2821
40 0/
N,
( Z 45 N
o r\
\ NH
50 /
28-18
O/ 55 2822
e
0
N, 50
N,
o N
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325 326
-continued ~continued
Compound Rx Compound Rx
5
2823 2828
0/ O/
10
N N.
ENlo 15 K
| H
NH»
28-24 20 acompound of the formula
o

al Ny
25 L
y
; \j\ 1 |

N o
ﬁj 30
N wherein Rx has one of the meanings given in the follow-
35 ing table:
2825
o/ Compound Rx
40
25.1
0.
~
N
[ j 45
N

m @

© 8.2
4]
28-27 55
o
N
w o
O

65
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327 328
-continued wherein Rx has one of the meanings given in the follow-
ing table:
Compound Rx
5
20-3 Compound

Rx
) 321
™~
; e
10
N

N
/K T
© Ac
20 322
a compound of the formula 0
~i
cl ’
N
/‘\
o HN N NH,
~J |
/S Rx o
0/ 0
a compound of the formula
wherein Rx has one of the meanings given inthe follow- . G Ny
ing table: I\ |
A
Irﬂ*l-" N NH
Ry 0/ '
Compound Rx 4
312
0\; N,
s Ej
(4
N
[ ] 5 wherein Ry has one of the meanings given in the follow-
ing table:
(4
a compound of the formula Compound Ry
55
341 o}
a N PNy
N
I\ /
o)
)\
o HN N NH, 60
J ]
S Rx 343 4]
Q 3
4

65
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329
-comtinued
Compound Ry
344
c
/]\/\ Sﬁ
d
3d-6
o
O\Sf/
O// ; and
a compound of the formula
al
j\/\ |
NP
o} HN N TH,
~ Rx

¢

wherein Rx has one of the meanings given in the follow-
ing table:

Compound

3541

()

or a pharmaceutically acceptable salt thereof.

12. The compound of claim 1, wherein said compound is
2-[5-chloro-2-(2-methoxy-4-morpholin-4-yl -pheny-
lamino)-pyrimidin-4-ylamino] -N-methyl-benzamide, or N*-
{4-[1,4')Bipiperidinyl-1'-y1-2-methoxy-phenyl}-5-chloro-

5

25

30

&

5

e

330
N*-[2-(propane-1-sulfony!)-pheny!]-pyrimidine-2,4-
diamine, or a pharmaceutically acceptable salt thereof.

13. A process for the production of a compound of formula
1 according to claim 1, comprising reacting a compound of
formula T

n
RO RG
Rl RZ,
v |N
’ Y J\
B2 N N Y
R? ilt‘

whereinR%, R!, R?, R? R*, R®, and R® are as defined in claim
1, andY is a leaving group, with 2 compound of formula 11

, m
R
Rs
S
A
HaN Z Np
R ]

wherein A, R7, R®, R? and R'° are 5 defined in claim 1,

and, if desired, converting a compounad of formula ],
wherein the substituents have the meaning as defined in
claim 1, into another compound of formula I as defined
inclaim 1;

and recovering the resulting compound of formulal in free
from or as a sali, and, when required, converting the
compound of formuia I obtained in free form into the
desired salt, or an obtained salt into the free form.

14. A phammaceutical composition comprising a com-
pound according to claim 1, as aclive ingredient together with
one or more pharmaceutically acceptable diluents or carriers.

15. A combination comprising a therapeutically effective
amount ofa compound according to claim 1 and one or more
known drug substances, said further drug substance being
useful in the treatment of neoplastic diseases or immune
system disorders.

16. A methed forthe treatment of breast tumors ina subject
in need thereof which comprises administering an effective
amount of a compound according to claim 1 or a pharmacen-
tical composition comprising same.

17. The method of claim 16, wherein said compound is -
2-[5-chloro-2-(2-methoxy-4-morpholin-4-yl -pheny-
lamino)-pyrimidin-4-ylamino]-N-methyl-benzamide, or N*-
(4-[1,4']Bipiperidinyl-1'-y]-2-methoxy-phenyl}-5-chloro-
N*-{2-(propane-1-sulfonyl)-phenyl]-pyrimidine-2,4-
diamine, or a pharmaceutically acceptable salt thereof.
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Chandrika Kumar, Ph.D. Novartis Pharmaceuticals Corporation
(‘} N 0 V A RT I S Associate Director One Health Plaza, Bldg 104
Drug Regulatory Affairs East Hanover, NJ 07936-1080
ONCOLOGY Oncofogy Global Development  Tel: 862-778-5933

Fax: 973-781-5217
Email: chandrika.kumar@novartis.com

Robert Justice, MD IND 109,272

Director . LDK378

Division of Oncology Drug Products

Food and Drug Administration INVESTIGATIONAL NEW DRUG
Center for Drug Evaluation and Research APPLICATION

Division of Drug Oncology Products

5901-B Ammendale Road Serial No. 0000

Beltsville, MD 20705-1266
Dear Dr. Justice:

In accordance with 21 CFR §312.23, Novartis Pharmaceuticals Corporation is hereby
submitting an Investigational New Drug Application (IND) for the following:

Drug Product: LDK378 (oral)
Indication: Treatment of tumors characterized by genetic abnormalities in anaplastic
Iymphoma kinase (ALK)

LDK378 is an orally bioavailable small molecule inhibitor of the anaplastic lymphoma kinase
(ALK.). Genetic aberrations in ALK result in ligand-independent constitutive activation of the
ALK kinase activity and lead to the genesis of several cancers such as anaplastic large-cell
non-Hodgkin’s lymphoma (ALCL), non-small cell lung cancer (NSCLC), inflammatory
myofibroblastic tumors, breast cancer, and neuroblastoma. In ALCL, the ALK kinase domain
is fused to the nucleophosmin gene (NPM) through a chromosomal translocation creating the
NPM-ALK fusion gene. In NSCLC, the ALK kinase domain is fused to the echinoderm
microtubule-associated protein-like 4 (EML4) creating the EML4-ALK fusion gene.

LDK378 is a potent and selective ATP-competitive inhibitor of ALK kinase activity.
LDK378 inhibits the in vitro proliferation of multiple ALK-dependent patieni-derived cell
lines such as: Karpas299, an ALCL human cell line that expresses the constitutively active
NPM-ALK fusion protein; H2228, a NSCLC human cell line that expresses the constitutively
active EML4-ALK fusion protein; and NB-1, a human neuroblastoma cell line that has an
amplification of the full length ALK gene. LDK378 is also a potent inhibitor of in vivo tumor
growth in mouse and rat models of both ALCL and NSCLC, inducing >70% regression at
well tolerated doses.

Thus, based on the emerging clinical data for Alk inhibitors and the available preclinical data
for LDK378, it is anticipated that LDK378 may be effective in the treatment of patients with
tumors characterized by genetic abnormalities in ALK. Accordingly, Novartis believes that
there is sufficient preclinical safety and potential efficacy data to move forward with an IND
submission.



Robert Justice, MD 2 ‘ IND 109,272

Provided in this IND application is a summary of the relevant safety data and CMC
information to support the initiation of the following protocol:

CLDK378X2101: The proposed initial study is a phase I, multicenter, open-label dose
escalation study of LDK378, administered orally in adult patients with tumors characterized
by genetic abnormalities in anaplastic lymphoma kinase (ALK). The study will investigate the
safety, PK, PD and preliminary efficacy of LDK378. There will be two phases in the study, an
escalation phase and an expansion phase. The escalation phase will include a PK-run-in
period followed by the treatment period in which 1.DK378 will be given in a continuous daily
dosing. The expansion phase will start after the MTD has been estimated in order to identify
patient populations who could potentially benefit from LDK378 treatment. There will be 3
arms in the expansion phase, which include:

o ALK-translocated patients with NSCLC who have progressed following

treatment with an ALK inhibitor,
s ALK-translocated patients with NSCLC not previously treated with an ALK inhibitor,
o ALK-translocated patients with tumor types other than NSCLC

In line with the FDA's Critical Path Initiative to expand the use of Bayesian models in drug
development, an adaptive Bayesian logistic regression model (BLRM) guided by the
escalation with overdose control (EWOC) principle will be used to estimate the MTD during
the dose escalation part of the study.

Novartis Pharmaceuticals Corporation considers the information contained within this IND
and all subsequent amendments and annual reports to be confidential, and their contents are
not to be disclosed without written consent.

The relevant technical details of this electronic submission are as follows:
Submission size: Approximately 70 MB
Electronic Media: Sent through the Electronic Submissions FDA Gateway

Virus Scan: VirusScan Enterprise + AntiSpyware Enterprise 8.5.01
The submission is virus free.

If you have any questions or comments, please contact me at (862)778-5933.
Sincerely,
Chandrika Kumar Ph.D.

Associate Director
Drug Regulatory Affairs
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Dionigi Maladormo MD
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w Food and Drug Administration

Silver Spring MD 203993

NDA 205755

NDA ACKNOWLEDGMENT

Novartis Pharmaceuticals Corporation

Attention: Yanina Gutman, Pharm.D.

Senior Associate Director, Drug Regulatory Affairs
One Health Plaza

East Hanover, NJ 07936

Dear Dr. Gutman:

We have received your New Drug Application (NDA) submitted under section 505(b) of the
Federal Food, Drug, and Cosmetic Act (FDCA) for the following:

Name of Drug Product:  Ceralk (ceritinib) capsules, 150 mg
Date of Application: December 24, 2013

Date of Receipt: December 24, 2013

Our Reference Number: NDA 205755

Unless we notify you within 60 days of the receipt date that the application is not sufficiently
complete to permit a substantive review, we will file the application on February 22, 2014, in
accordance with 21 CFR 314.101(a).

If you have not already done so, promptly submit the content of labeling [21 CFR
314.50(1)(1)(1)] in structured product labeling (SPL) format as described at
http://www.fda.gov/Forlndustry/DataStandards/StructuredProductLabeling/default.htm. Failure
to submit the content of labeling in SPL format may result in a refusal-to-file action under 21
CFR 314.101(d)(3). The content of labeling must conform to the content and format
requirements of revised 21 CFR 201.56-57.

You are also responsible for complying with the applicable provisions of sections 402(i) and
402(j) of the Public Health Service Act (PHS Act) [42 USC §§ 282 (i) and (j)], which was
amended by Title VIII of the Food and Drug Administration Amendments Act of 2007
(FDAAA) (Public Law No, 110-85, 121 Stat. 904).

Reference 1D: 3432217



NDA 205755
Page 2

The NDA number provided above should be cited at the top of the first page of all submissions
to this application. Send all submissions, electronic or paper, including those sent by overnight
mail or courier, to the following address:

Food and Drug Administration

Center for Drug Evaluation and Research
Division of Oncology Products 2

5901-B Ammendale Road

Beltsville, MD 20705-1266

All regulatory documents submitted in paper should be three-hole punched on the left side of the
page and bound. The left margin should be at least three-fourths of an inch to assure text is not
obscured in the fastened area. Standard paper size (8-1/2 by 11 inches) should be used; however,
it may occasionally be necessary to use individual pages larger than standard paper size.
Non-standard, large pages should be folded and mounted to allow the page to be opened for
review without disassembling the jacket and refolded without damage when the volume is
shelved. Shipping unbound documents may result in the loss of portions of the submission or an
unnecessary delay in processing which could have an adverse impact on the review of the
submission. For additional information, please see
http://www.fda.gov/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequirements/Drug
MasterFilesDMFs/ucm073080.htm.

Secure email between CDER and applicants is useful for informal communications when
confidential information may be included in the message (for example, trade secrets or patient
information). If you have not already established secure email with the FDA and would like to
set it up, send an email request to SecurcEmail@fda.hhs.gov. Please note that secure email may
not be used for formal regulatory submissions to applications.

If you have any questions, call me at (301) 796-7032.
Sincerely,
{See appended electronic signature page}
Karen Boyd, M.S.
Senior Regulatory Project Manager
Division of Oncology Products 2

Office of Hematology and Oncology Products
Center for Drug Evaluation and Research

Reference |D: 3432217



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

/s/

KAREN C BOYD
01/06/2014
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Number
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IND 109272
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IND 109272

IND 109272

IND 109272

IND 169272

IND 109272
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Product  Submission

Code

LDK378

LDK378

EDK378

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

Date

4/24/2014

4/23/2014

4/16/2014

4/16/2014

4/15/2014

4/11/2014

4/8/2014

4/7/2014

4/4/2014

4/2/2014

4/2/2014

3/31/2014

3/28/2014

3/21/2014

Submission

Folder Name Content Summary

Request for Type B meeting to discuss the
design of a Phase 1l study which will
evaulate the efficacy and safety of ceritinib
in patients with anaptastic lymphoma kinase
(ALK}-positive non-small cell lung cancer
(NSCLS) with metastases to the brain
and/or leptomeninges. (eCTD-seq0357)

20140424 0357

Reguest for FODA
Mto Tvpe B

20140423 0353
New

Investigator
CLDK378A2303.C

20140416 0350 Response to FDA email request dated April
Response to FDA 8, 2014 regarding the number of patients

New investigators, studies CLDK378A2108
and CLDK378A2303. (eCTD-5eq0353)

Reguest enrolled on the expanded access program
20140408 Email for IND 109272. (eCTD-s5eq0350)
Novartis authorizes the FDA to cross-
20140416 0355 reference Novartis IND 109,272 for ceritinib
Letter of {EDK378} in support of a compassionate use
Authorization  study to be filed by the Ravi Salgia, MD.
{eCTD-seq0355)
20140415 0354
Safety Report =~ PHHY2014AT148151 (eCTD-seq0354}
PHHYZ014AT 1481

Novartis authorizes the FDA to cross-
reference Novartis IND 109,272 for ceritinib
{LDK378) in support of a compassionate use
study to be filed by Susan Cohn, MD. (eCTD-
seq(352)

20140411 0352
Letter of
Authorization

20140408 Email Emait request from FDA regarding the

%m number of patients enrolled on the
T expanded access program for IND 109272,
Request

20140407 0347

Safety Report  PHHO2014KR003474; follow-up (eCTD-
PHHOZ2014KR003- seq0347)

Follow-Up

20140404 0346

Safety Report ~ PHHY2013NL111601; follow-up (eCTD-
PHHY2013NL111¢ seq0346).

Follow-up

20140320 0333

Safety Report  PHHO2013KR008191; follow-up (eCTD-
PHHO2013KR008" seq0333).

Fotlow-up
20140402 0341
New

Investigator
CLDK378A2303,C
20140331 0343 .
Safety Report  PHHY2014HK(019244 Follow-up {eCTD-
PHHY2014HK019; seq0343)

Follow-up
20140328 0342
Safety Report
PHHO20141T0043
7-day

New Investigators for Protocol
CLDK378A2303 and CLDK378A2402. (eCTD-
seq0341)

PHHO2014(T004390 7-day (eCTD-seq0342)

20140321 0335  PHHO2013TW016939; follow-up (eCTD-

Safety Report  seq0335)
PHHO2013TWO016
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0357

0353

Response to FDA 0350

Request

Letter of
Authorization

Safety Report

Letter of
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Email

Safety Report

Safety Report

Safety Report
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Investigator

Safety Report

Safety Report

Safety Report

0355

0354

0352

0347

0346

0333

0341
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0342

0335

https://webedi02.na.novartis.net:8443/webEDI0O2_non_S$S8O/custom/jsp/batool/configreport/... 5/6/2014
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3/5/2014

Submission

Folder Name Content Summary

Follow-Up

20140320 0334

Safety Report ~ PHHO2013KR008644; follow-up (eCTD-
PHHOZ(1 3KRO08 seq(334).

Eollow-up

20140320 0332

Safety Report  PHHO2014KR002139; follow-up (eCTD-
PHHOZ014KR00Z: seq0332).

Follow-up

20140319 0331

Safety Report  PHHYZ2014NL014300; follow-up (eCTD-
PHHY2014NLO14: seq0331).

Follow-up

20140318 0329

Safety Report ~ PHHO2014ESCG1883; follow-up (eCTD-
PHHOZ014ES001 £ Seq0329)

Follow-up

20140317 0327

Change in
Protocol

CLDKI78A2402
Amendment 2
20140314 0328

Safety Report
PHHY2014FROG3(

{eCTD-5eq0327)

PHHY2014FRO03015{eCTD-seq0328)

Novartis authorizes the FDA to cross-
20140212 0322
Letter of
Authorization
{eCTD-seq(322)
20140312 0326
Safety Report  PHHY2014FR016443 Follow-up (eCTD-
PHHY2014FR0O162 seq0326)
Follow-up

20140311 0323
New

Investigator
CLDK378A2303,C

20140310 0324

Safety Report  PHHOZ2013KR000927 follow-up (eCTD-
PHHO2013KROXK seq0324)

Follow-up

20140310 0325

Safety Report  PHHO2014JP002851 follow-up {eCTD-
PHHO2014)PO02E seq(325)

Follow-up
20140307 0315
Change in
Regulatory
Contact
20140307 Safety
Report PHHY2014FRO03015 7-Day Safety Report
PHHY2014FRO03C {PS)

7-Day

20140306 0320

Safety Report
PHHO2014ES001#

Follow-up

Mew Investigators for Protocols

seq0323)

from Denisa Weinstein to Angela M.
Neufeld. (eCTD-5eq0315)

PHHOZ2014ES001883 {eCTD-52q0320)

20140305 0317  Novartis authorizes the FDA to cross-
Letter of
Authorization

study to be filed by Tarek Mekhail, MD.

Armendment 2 to Protocot CEDK378A2402,

reference Novartis IND 109,272 for ceritinib
{LDK378) in support of a compassionate use
study to be filed by J. Thaddeus Beck, MD.

CLDK378A2303 and CLDK378A2402. {eCTD-

Submission of change in regulatory contact

reference Novartis IND 109,272 for ceritinib
(LDK378) in support of a compassionate use
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Safety Report
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Authorization

Safety Report
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Safety Report

Safety Report
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Correspondence

Safety Report
Safety Report

Letter of
Authorization

Serial/
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Number
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0329

0327

0328

0322
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0325
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0320

0317
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2/11/2014

Submission
Folder Name

20140305 0319
Safety Report

Content Summary
{eCTD-5eq0317)

PHHO201405002127 Follow-Up (eCTD-

PHHO2014U5002" seq0319)

Follow-Up
20140305 0318
Safety Report

PHHO20141P002¢

20140305 0321
Safety Report

PHHO20131T0114

20140303 0316
Safety Report

PHHY2014HKO19:

20140225 0314
Safety Report

PHHO2014E5001¢
20140225 Safety

Report

PHHO2014JP002851 {eCTD-seq0318)

PHHOZ0131T011464 follow-up (eCTD-
seq0321)

PHHY2014HKO19244 (eCTD-5eq0316)

PHHOZ2014ES001883 (eCTD-seq0314)

PHHO2014U5002127 7-Day Safety Report

PHHO2014US002" (PS)

7-Day
20140224 0312
Safety Report

PHHO2013P014373; follow-up (eCTD-

PHHO2013JP014: seq0312)

Follow-up

20140224 0313

Safety Report

PHHY2014FRO16<

Follow-up
20140220 0309
New
Investigator

A2303,A2402.A21

20140220 0311
Safety Report

PHHO2014U5002"

20140217 0307
Safety Report

PHHY2014CA014

20140217 0308
Safety Report

PHHY2(14NLO 142
20140217 Safety

Report

PHHY2014FRG16443 (eCTD-seq0313)

New investigator for Protocols
CLDK378A2303 and CLDK378A2402 and
CLDK378AZ2110.

PHHOZ014US002127 (eCTD-seq0311)

PHHY2014CA014187 {eCTD-5eq0307)

PHHY2014NLO14300 (eCTD-seq0308)

PHHY2014FR916443; safety report 7-Day

PHHYZ2014FR916< (PS)

7-Day
20140214 0304

Change in
Protocol
CLDK378A2108
Amendment 1

20140214 0306
Safety Report

Amendment 1 to Protocol CLDK378A2108.
{eCTD-5eq0304)

PHHO2613US009607; follow-up (eCTD-

PHHO2013US00% seqd306)

Follow-up

20140212 Safety

Report

PHHO2014KR002139 7-Day safety report

PHHO2014KR002" {PS)

7-Day

20140211 0305
Letter of

Novartis authorizes the FDA to cross-
reference Novartis IND 109,272 for ceritinib
{LDK378) in support of a compassionate use
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Safety Report

Safety Report

Safety Report

Safety Report

Safety Report

Safety Report,
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Safety Report
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Investigator

Safety Report
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Safety Report

Safety Report

Change in
Protocol

Safety Report

Safety Report

Letter of
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1/23/2014
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Folder Name Content Summary

Authorization
MD. {eCTD-seq0305)

20140210 Safety
Report
PHHY2014CA014" (PS)
7-Day

20140210 Safety

Report
PHHY2014NLO14: (PS)

7-Day
Novartis authorizes the FDA to cross-

20140207 0303

Letter of

Authorization study to be filed by David Gerber, MD.

{eCTD-5eq0303)
20140206 0302
Safety Report
PHHO2013U5008-
20140205 0295
New
Investigator
CLDK378A2303.C
20140205 0301
Safety Report
PHHOZ013FRO15¢ 0301)
Follow-Up
20140204 0299
Safety Report  PHHO2013NL(}14748; follow-up (eCTD-
PHHO2013JP007¢ s2q0299)
follow-up
20140204 0300
Safety Report  PHHO2013IT009526; follow-up (eCTD-
PHHO2013IT0095 seq0300)
follow-up
20140204 0298
Safety Report  PHHO2013JP014373 Follow-up (eCTD-
PHHOZ2013.JP014: seq0298)

PHHO2013US008426 follow-up(eCTD-
seq0302})

New Investigators for Protocols
CLDK378A2303, CLDK378A2402 and
CLDK378A2110. (eCTD-seq0295)

Follow-up
20140129 0297
Withdrawal of  Novartis is withdrawing the proposed
Proposed proprietary name CERALK™ from IND
Proprietary 109272. {eCTD-seq0297)
Name
20140129 0296
Safety Report  PHHO2013U5006452; follow-up (eCTD-
PHHO2013U5006« seq0296)
Foliow-Up
20140127 0294
Safety Report ~ PHHY2013U5145701; follow-up {eCTD-
PHHY2013U5145; seq0294)
Follow-up

Novartis authorizes the FDA to cross-
20140123 0292  reference Novartis IND 109,272 for ceritinib
Letter of (LDK378) in support of a compassionate use
Authorization  study to be filed by Abraham Chachoua,

MD. (eCTD-seq0292)
20140123 0293
Safety Report ~ PHHOZ2013IT011464; follow-up {eCTD-
PHHOZ0131T0114 seq0293)
Follow-up
20140114 0291

Safety Report  PHHO02013U5003591 Follow-up (eCTD-

study to be filed by Taofeek Owonikoko,

PHHY2014CAOQ14187; 7-Day Safety Report

PHHYZ2014NL014300 7-Day Safety Report

reference Novartis IND 109,272 for ceritinib
(LDK378) in support of a compassionate use

PHHO2013FR015995 Follow-Up (eCTD-seq

Submission Serial/ |
Type Supplement |
Description Number
Authorization
Safety Report
Safety Report
kifc)lt'lirrioz;tion 0303 |
Safety Report 0302
E:f‘;stigator 0295
Safety Report (0301
Safety Report 0299
Safety Report 0300
Safety Report 0298
gg::'i;;londence 0297
Safety Report 0296
Safety Report 0294
.[&fliﬁ;rr?zfation 0292
Safety Report 0293
Safety Report 0291
5/6/2014
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Advanced Search

; Application/
Registration
Number

IND 109272

IND 109272
IND 109272

IND 109272

IND 109272

IND 109272

IND 109272

IND 109272

IND 109272

IND 109272

IND 109272

IND 109272

IND 109272

IND 109272

IND 109272

IND 109272

Product
Code

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

LDX378

LDK378

LDK378

Submission
Date

1/13/2014

17812014

11312014

1/3/2014

1/2/2014

1/2/2014

12/31/2013

12/31/2013

12/31/2013

12/24/2013

12/23/2013

12/23/2013

1272172013

12/21/2013

12/21/2013

12/19/2013

Submission

Folder Name Content Surnmary

PHHOZ013U5003! seq0291)
Follow-up
20140113 0290
Safety Report
PHHO2013TWO16
20140108 0289
New
Investigator
CLDK378A2303.C
20140103 0263  Annual report {DSUR) covering the period
DSUR 2012-2013 2012-2013 {(eCTD-seq0263)

20140103 Safety

Report PHHO2013TW016939; 7-Day Safety Report
PHHO2013TWO016 {PS)

7-Day

20140102 0286

Safety Report  PHHO2013US006442 Follow-up (eCTD-
PHHQ2013US006+ 5eq0286)

Follow-up

20140102 0287

Safety Report  PHHO2013US006452 Follow-up (eCTD-
PHHO201 305006+ seq0287)

Follow-up

20131231 0275

Safety Report  PHHO2013U5006452; follow-up (eCTD-
PHHO2013LIS006< seq(275)

Follow-up

20131231 0285

Safety Report  PHHO2013US006204; Follow-up (eCTD-
PHHO21 3US006; seq0285)

Eollow-up

20131231 0284

Safety Report ~ PHHOZ013FRO15995; follow-up (eCTD-
PHHOZO013FRO15¢ seq0284)

Fotlow-up

20131224 0282

Safety Report  PHHO2012JP017066; follow-up {eCTD-
PHHG2012JPO17( seq0282).

Eoltow-up

20131223 0277

Response 1o FOA

Response to FDA Response to FDA non-hold comment dated

Request December 2, 2013 on the Study

2131202 Non:
hold Comment CLDK378A2110 protocol. {eCTD-seq0277)

A2110

20131223 0274

Safety Report  PHHOZ013JP010761 Follow-up {eCTD-
PHHO2013JP0107 seq0274)

Follow-up

20131221 0280

Safety Report
PHHO2013US016¢

20131221 0279

safety Report
PHHY2013U5145;

20131221 0281
Safety Report  PHHO2013I1T011464; follow-up (eCTD-
PHHO20131T0114 seq0281)

Follow-up
20131219 0278

Safety Report
PHHOZ013FRO15¢

PHHO2013TWO016939 (eCTD-5eq0290}

New Investigators for protocols
CLDK378A2303 and CLDK378A2402 (eCTD-
seq0289)

PHHG2013U5016078 {eCTD-seq0280).

PHHY2013US145701 (eCTD-seq0279).

PHHO2013FRO15995 (eCTD-seq0278)

Submission
Type
Description

Safety Report

New
Investigator

DSUR

Safety Report

Safety Report,

Safety Report

Safety Report

Safety Report

Safety Report

Safety Report

Page 5 of 25

Serial/
Supplement
Number

0290

0289

0263

0286

0287

0275

0285

0284

(282

Response to FDA 0277

Request

Safety Report

Safety Report

Safety Report

Safety Report

Safety Report

0274

0280

0279
0281

0278

https://webedi02.na.novartis.net:8443/webEDIO2_non_SSO/custom/jsp/batool/configreport/... 5/6/2014



Advanced Search

Application/

[ : : Product

: Registration Code

Number

. IND 109272 LDK378
IND 109272 LDK378
IND 109272 LDK378
IND 109272 LDK378
IND 109272 LDK378
IND 109272 LDK378
IND 109272 LDK378
IND 109272 LDK378
IND 109272 LDK378
IND 109272 LDK378
IND 109272 LDK378
IND 109272 LDK378
IND 109272 LDK378
IND 109272 LDK378

Submission
Date

12/18/2013

12/17/2013

12/17/2013

12/16/2013

12/12/2013

12/12/2013

12/12/72013

1244272013

12/9/2013

12/6/2013

12/5/2013

12/4/2013

12/2/2013

12/2/2013

Submissicn
Folder Name

20131218 0276
Letter of
Authorization

20031217 0273
Letter of
Authorization

20131217 0272
Safety Report,

PHHO2013TW013

Follow-up
20131216 02638
New

Investigator
CLDK378A2303

20131212 0267
General

Correspondence

PSP
20131212 0271
Safety Report

Content Sumeary

MNovartis authorizes the FDA to cross-
reference Novartis IND 109,272 for ceritinib
{LDK378) in support of a compassionate use
study to be filed by sponsor Jennifer Tseng,
MD. {eCTD-5eq0276)

Movartis authorizes the FDA to cross-
reference Novartis IND 109,272 for ceritinib
{LDK378) in support of a compassionate use
study to be filed by sponsors Jeffrey L.
Berenberg, MD, Alice Shaw, MD and Aaron
Mansfield, MD. (eCTD-seq0273)

PHHO2013TW013119 Follow-up (eCTD-
$eq0272) The receipts are not available for
this submissien.

New Investigator for Study CLDK378A2303.
(eCTD-seq0268)

Submission provides a follow-up to FDA
correspondence regarding initial Pediatric
Study Plan {iPSP). (eCTD-seq0267)

PHHO2013FRO14990; fotlow-up

PHHO2013FR014¢ (eCTDseq0271)

Follow-up
20131212 0270
Safety Report

PHHO2013FR014506; follow-up

PHHOZ013FRO14! (eCTDseq0270)

Follow-up
20131212 0269
Safety Report

PHHO2013JP014592; fotlow-up

PHHOZ2013JP0145 (eCTDseq0269)

Eollow-up
20131209 0265
New
Investigator
CLDK3I78A2402,
A2303
20131206 0262
Clinical
Information
Amendment 1B
Edition &
20131205 0264
Safety Report

New Investigators for Protocol(s)
CLDK378A2402, A2303, (eCTD-5eq0265)

Subrnission provides Edition 6 of the LDK378
Investigator’s Brochure {dated 27-Nov-
2013}. (eCTD-seq0262)

PHHO2013DE013754 Follow-up (eCTD-

PHHOZ2013DEQ13; seq0264)

Follow-up
20131204 0266
Safety Report

PHHO2013KRO1 4t

20131202 0254
New
Investigator
CLDK378A2402
and
CLDK378A2303
20131202
Advice-
Information
Reguest A2110

20131107 0248

PHHO2013KR014602 (eCTD-5eq0266)

CLDK378A2402 and CLDK378A2303;
eCTDseqd254

FDA request regarding clinical protocol
CLDK378A2110.

Page 6 of 25

Submission

Type
Description

Letter of
Authorization

Letter of
Authorization

Safety Report

New
Investigator

General
Correspondence

Safety Report

Safety Report

Safety Report

New
Investigator

Clinical
Information
Amendment

Safety Report

Safety Report

New
Investigator

Advice-
Information
Request

Serial/
Supplement
Number

G276

0273

0272

0268

Q267

0271

0270

0269

0265

0262

0264

0266

0254

https://webedi02.na.novartis.net:8443/webEDI02_non SSO/custom/jsp/batool/configreport/... 5/6/2014




Advanced Search

Application/
Registration
Number

IND 109272

IND 109272

IND 109272

IND 109272

IND 109272

IND 109272

IND 109272

IND 109272

IND 109272

IND 109272

IND 109272

IND 109272

IND 109272

IND 109272

IND 109272

IND 109272

IND 109272

Product
Code

LDK378
LDK378

LDK378

LDX378

LDK378

LDK378

tDK378
LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

Submission
Date

11/28/2013

11/27/2013

11/27/2013

11/27/2013

11/27/2013

11/27/2013

11/22/2013

11722/2013

11/19/2013

11/18/2013

11/15/2013

11/12/2013

11/12/2013

11/12/2013

11/7/2013

11/5/2013

11/5/2013

Submission
Folder Name

Safety Report
PHHO2013tT0114

Follow-up
20131127 0257

Safety Repoit
PHHOZ012JP017¢

20131127 0259

Safety Report
PHHO2013FR0H4¢

20131127 0261

Safety Report
PHHO20113JP014"

follow-up
20131127 0260

Safety Report
PHHO2013FRO14*

follow-up

20131127 0258
Safety Report
PHHO2013U5012!

Follow-up
20131122 0255

Safety Report
PHHOZ013JP014F

20131122 0256

Safety Report
PHHO2013DED13.

20131119 0253

Safety Report
PHHO2013FRO14"

20131118 0251
Letter of
Authorization

20131115 0252

Safety Report
PHHO2013JP014:

20131112 0249

Safety Report
PHHO2013ES013°

Follow-up
20131112 0250

Safety Report
PHHO2013GB0O0%

Follow-up
20131112
Adyice-
Information
Request iPS5P
20131107 0247
Safety Report
PHHY2013NL111¢
20131105 0236
New
Investigator
CLDK378A2402.C
TOOD

20131105 0246

Safety Report
PHHO2013FR01 4(

Content Summary

PHHO20131TO11464; follow-up (eCTD-
seq0248)

PHHO2012JP017066 (eCTD-5eq0257)
PHHO2013FRO14990; (eCTD-seq0259)

PHHO2013JP014373; follow-up (eCTD-
seq0261)

PHHO2013FR0O14506; follow-up (eCTD-
seq0260)

PHHOZ2013U5012550; follow-up (eCTD-
seq0258)

PHHO2013JP014592 (eCTD-seq0255}
PHHOZ2013DEQ13754 (eCTD-5eq0256)

PHHO2013FRO14506 {¢CTD-Seq0253)

Novartis authorizes the FDA to cross-
reference IND 109,272 for LDK378 in
support of a compassionate use study to be
filed by David Agus, MD. (eCTD-seq0251)

PHHO2013JP014373 (eCTD-seq0252)

PHHO2013ES013524 Follow-up (eCTD-
seq0249)

PHHOZ(13GB00%9198 Follow-up {eCTD-
seq0250)

FDA advice information request regarding
meeting on iPSP.

PHHY2013NL111601; Follow-up (eCTD-
seq0247)

New Investigators forprotocols
CLDK378A2402 and CLDK378A2303. A
Transfer of Obligations for Study
CLKD378A2303 is also included in this
submission. (eCTD-seq0236)

PHHO2013FR0O14035 (eCTD-seq0246)

Email from FDA requesting a telecon to
discuss possible Novartis fnvolvement in an

Submission
Type

Description
Safety Report

Safety Report

Safety Report

Safety Report

Safety Report

Safety Report

Safety Report

Safety Report

Safety Report

Letter of
Authorization

Safety Report

Safety Report

Safety Report

Advice-
Information
Request

Safety Report

New
Investigator

Safety Report

Page 7 of 25

Serial/
Supptement
Number |

0248
0257

0259

0261

0260

0258

(255
0256

0253

0251

0252

0249

0250

0247

0236

0246
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Advanced Search

Application/
i Registration
Number

IND 109272
IND 109272
IND 109272
IND 109272

i IND 109272

IND 109272

IND 109272

IND 109272

! IND 109272

IND 109272
IND 109272

IND 109272

IND 109272
IND 109272

IND 109272

IND 109272

IND 109272

Product

Code

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

Submission

Date

11/4/2013

11/4/2013

11/4/2013

11/1/2013

10/31/2013

10/31/2013

10/30/2013

10/30/2013

10/30/2013

10/30/2013

10/28/2013

10/27/2013

10/25/2013

10/25/2013

10/23/2013

10/21/2013

10/21/2013

Submission
Folder Name

20131104 Email
FDA TC Request

20131104 0239
New Protocol
CLPK378A2108,
100

20131101 0244
Safety Report

PHHO2013TWO1

20131101 0245
Safety Report

PHHO2013GB0G9

20131031 0242

Reguest for
Proprietary
Name Review
Ceralk
20131031 0243

Safety Report

PHHOZ013E5013

20131030 Email
Studies
A2201,A2203
20131030 0241
Safety Report

Content Summary

ALK master protocol that will test
unapproved ALK inhibitors against crizotinib
in potential confirmatory studies.

Submission provides new protocol
CLDK378A2108. A Transfer of Obligations
for Study CLDK378A2108 is also included as
part of this submission. (eCTD-seq(239)

PHHO2013TW013119; follow-up (eCTD-
3 seq0244)

PHHO2013GB009198, followup (eCTD-
5eq0245)

Novartis is submitting a “Reguest for
Proprietary Name Review"” for Ceralk.
(eCTD-seq0242}

PHHO2013E5013524 follwup (eCTD-seq0243}

E

Email correspondence with FDA in regards
to adding information for studies A2201 and
A2203 to the NDA.

PHHO20131T011464 Fotlow-up {eCTD-

PHHOZ0131T0114 seq0241)

Follow-up
20131930 0240
Safety Report

PHHY2013NL111

Follow-up
20131030 0209
Safety Report

PHHY2013NL111601 Foltow-up (eCTD-
£ 5eq0240)

PHHO2013U5012052, (eCTD-seq0209)

PHHO2013U5012(

20131028 0238
Clinical
Information
Amendment |1B
Edition 5
20130927 0207
Safety Report

Submission provides IB Edition 5. (eCTD-
seq0238)

PHHO2013KR008191 follow-up (eCTD-

PHHOZ013KR008" 5eq0207)

Follow-up
20131025 Email
Follow-up on
FDA TC
20131025 0232
Briefing Book
Type B
20131023 0237
Safety Report

Email from FDA regarding data from
ongoing studies.,

Novartis is submitting the briefing book for

the Type B pre-NDA meeting. (eCTD-
seq0232)

PHHO2013TW013119; (eCTD-seq0237)

PHHOZ013TW013

20131021 0230

Change in
Protocol
CLDK378A2402
Amendment 1

201310210224
New
Investisator

CLDK378%2103.C

Amendment 1 to Protocol CLDK378A2402.
{eCTD-seq0230)

New Investigators for protocols
CLDK378X2103 and CLDK378A2303. (eCTD-
seq0224)

Page 8 of 25

Subrmission Serial/
Type Supplement
Description Number
Email
New Protocot 0239
Safety Report 0244
Safety Report 0245 '5
General
Correspondence 0242
Safety Report (0243
Email
Safety Report 0241
Safety Report 0240
Safety Report 0209
Clinical
Information 0238
Amendment
Safety Report 0207
Email
Briefing Book 0232
Safety Report 0237
Change in
Protocol 0230
New 0224
Investigator
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Advanced Search

: Application/
Registration
Number

Submission
Folder Name

Product
Code

Subrmission
Date

20131021 0233
Letter of
Authorization

! IND 109272 LDK378  10/21/2013

20131021 0235

Safety Report
PHHOZ013KROO(!

Follow-up
20131018 0234
Safety Report
PHHOZ2013US012(

20131018 Safet
Report
PHHY2013NL111¢

Z-Day
20131017 0231

Safety Report
PHHY2013NL111¢

20131016 0226

Safety Report
PHHO2013U5006

20131016 0228
safety Report
PHHO2013U5009:

20131016 0225
Safety Report
P£HHO2013U5005¢
20131016 0227

Safety Report
PHHO2013US006+

Follow-up
20131015 0229
Safety Report
PHHOZ013US00%
20131014 0223
Safety Report
PHHO20131T0114
20131014 0218
Safety Report
PHHO2013FRO12!
20131014 0222
Safety Report
PHHO2013E5002¢
20131011 0221

safety Report
PHHO2013US008-

Follow-up
20131011 0220
Safety Report
PHHO2013U5003!
20131011 0219
Safety Report
PHHOZ0131T0095
Follow-up.
20131009 0216

Change in
Protocol

CLPK378X2103
Amendment 2
20131009 0S)
Requirements

IND 109272 LDK378  10/21/2013

E IND 109272 LDK378  10/18/2013

IND 109272 LDK378  10/18/2013

IND 109272 LDK378  10/17/2013

IND 109272 LDK378  10/16/2013

IND 109272 LDK378  10/16/2013

IND 109272 LDK378  10/16/2013

IND 109272 LDK378  10/16/2013

IND 109272 LDK378  10/15/2013

IND 109272 L.DK378  10/14/2013

IND 109272 LDK378  10/14/2013

IND 109272 LDK378  10/14/2013

IND 109272 LDK378  10/11/2013

IND 109272  LDK378  10/11/2013

IND 109272  LDK378  10/11/2013

IND 109272 LDK378 10/9/2013

IND 109272 LDK378 10/9/2013

Content Summary

Novartis authorizes the FDA to cross-
reference to IND 109,272 for LDK378 in
support of a compassionate use study to be
filed by Derrick Nguyen, MD. {(eCTD-
seq0233) .

PHHO2013KR000927; fotlow-up (eCTD-
seq0235)

PHHO2013Us012052 (eCTD-seq0234)

PHHY2013NL111601 7-Day safety report (PS)

PHHY2013NL111601 (eCTD-seq0231)

PHHO2013U5006144; follow-up (eCTD-
seq0226)

PHHO2013U5009217; follow-up9eCTD-
seq0228)

PHHOZ2013US005829; follow-up (eCTD-
seq0225)

PHHO2013US006442 follow-up (eCTD-
seq0227)

PHHO2013US009607; follow-up (eCTD-
seq0229)

PHHO2013IT011464 {eCTD-seq(223).

PHHOZ2013FR012599; (eCTD-5eq0218}

PHHO2013E5002429; follow-up (eCTD-
seq0222)

PHHO2013US008426; fotlow-up (eCTD-
seq0221).

PHHO2013US003591; follow-up (eCTD-
seq0220)

PHHOZ2013IT009526; follow-up {eCTD-
seq021%}

Amendment 2 to Protocot CLDK378X2103.
{eCTD-seq0216)

0SI requests/requirements for NDA/BLA
submission,

Submission

Type
Description

Letter of
Authorization

Safety Report

Safety Report

Safety Report,

Safety Report

Safety Report

Safety Report

Safety Report

Safety Report

Safety Report

Safety Report

Safety Report,

Safety Report

Safety Report

Safety Report

Safely Report

Change in
Protocol

Other

Page 9 of 25

Serial/
Supplement
Number

0233

0235

0234

0231
0226
0228

0225

0227

0229
0223
0218

0222

0221

0220

0219

0216
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Advanced Search

Application/

| Registration PI":OdUCt

‘ ode

Number

{ IND 109272 LDK378
IND 109272 LDK378
IND 109272 LDK373
IND 109272 LDK378
IND 109272 I.DK378
IND 109272 LDK3738
IND 109272 LDK378
IND 109272 LDK378
IND 109272 LDK378
IND 109272 LDK378
IND 109272 LDK378
IND 109272 LDK378
IND 109272 LDK378
IND 109272 LDK378
IND 109272 LDK378

Submission
Date

10/8/2013

10/8/2013

10/8/2013

10/4/2013

10/4/2013

10/4/2013

10/3/2013

10/2/2013

9/30/2013

9/27/2013

9/27/2013

9/27/2013

9/24/2013

9/24/2013

9/24/2013

Submission
Folder Name

20131008 0211

Change in
Protocol

CLDK378X2101
Amendment 6

20131008 0212,
General

Content Summary

Change in protocol for study LDK378X2101
(eCTD-seq0211)

Novartis is providing the statistical analysis

Correspondence plan for Study CLDK378X2101. (eCTD-

SAP
CLDKI78X2101

20131008 0217
Safety Report

5eq0212)

PHHOZ013US009607 follow-up (¢CTD-

PHHO2013US009¢ seq0217)

Follow-up
20131004 0213
Safety Report

PHHO2013US006442; follow-up (eCTD-

PHHO2013US006+ seq0213)

Follow-up
20131004 0215
Safety Report

PHHO2013E5002429; follow-up (eCTD-

PHHO2013F5002< seq0215)

Follow-up
20131004 0214
Safety Report

PHHOZ013U5012550; (eCTD-seq0214)

PHHOZ2013U5012!

20131003 Safety
Report
PHHOZ013ITG114

PHHOZ20131TC11464 7-Day safety report (PS)

7-Day

20131002 6210

Safety Report

PHHO2013U5005829 follow-up (eCTD-

PHHO2013U5005t seq(210)

Follow-up
20130930

Harmonized harmonize DSUR reports for IND 109272 and
DSUR Granted  IND 116381,
%213092& New Investigators for clinfcal study

Investigator

CLDK378X2103,C

20130927 0206
Letter of
Authorization

20130927 0208
Safety Report

FDA granted modified reporting period to

protocols CLDK378X2103 and
CLDK378A2303. (eCTD-5eq0202)

Novartis autharizes the FDA to cross-
reference IND 109,272 for LDK378 in

support of a compassionate use study to be

filed by Kimberly Schiesinger, MD. (eCTD-
5eq0206)

PHHOG2013US008426; follow-up (eCTD-

PHHOZ013US008: Seq0208)

Follow-up
20130924 0199
Change in
Protocol
A2301,A2303
Amendment 1
20130924 0203

Safety Report

Follow-Up
20130924 0205
Safety Report

PHHOZO13IT0084

20130924 0204

PHHO2013U5006+

Protocel amendment - Change in protocol
for study CLDK378A2301 & CLDK378A2303
(eCTD-52G0199)

PHHO2013U5006452 follow-up (eCTD-0203)

PHHO20131TC08415; follow-up {eCTD-
seq0205)

Page 10 of 25

Submission
Type
Description

Change in
Protocol

General
Correspondence

Safety Report

Safety Report,

Safety Report

Safety Report

Safety Report

Safety Report

Other

New
Investigator

Letter of
Authorization

Safety Report

Change in
Protocol

Safety Report

Safety Report

https://webedi02.na.novartis.net:8443/webEDI02_non_SSO/custom/jsp/batool/configreport/..

Serial/ |
Supplement
Number

0211

0z12

0217
0213

0215

0214 !

0210

0202

0206

0208

0199

0203

0205
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Application/ Product  Submission Submission Submission Serial/
Registration Code Date Folder Name Content Summary TyPe_ Supplement
Number Description Number

Safety Report .
IND 109272 LDK378 9/24/2013 PHHOZ013US0M 2¢ PHHGO2013U5012052; (eCTD-seq0204} Safety Report 0204

20130919 0201
IND 109272 LDK378 9/19/2013 Safety Report
PHHO20131T0095
20130917 FDA granting request for a Tpye B meeting
Meeting Request scheduled for November 22, 2013 to discuss
Granted Tvpe B the content of the NDA and content and
20131122 format of the Safety and Efficacy Update.

20130917 0200
IND 105272 LDK378  9/17/2013 aieleBeport Safety Report 0200

Follow-Up

20130916 0197

Lhange in Amendment 2 to Protocols CLDK378A2201 & Change in

IND 109272  LDK378  9/16/2013 Protocol )
o0t a03  CLDK378A2203. (eCTD-seq0197) Protocol

Amendment 2
20130916 0198
Safety Report ~ PHHO2013JP010761 follow-up (eCTD-
IND 109272 LDK378 9/16/2013 PHHOZ013JP0107 seq0198) Safety Report 0198
Follow-up
20130911 0195  Novartis is requesting input on the TOC, as
General opposed to the pre-NDA meeting, to help
IND 109272 L.DK378 9/11/2013 Correspondence facilitate the submission process which will
Table of begin prior to the pre-NDA meeting. (eCTD-
Contents seq0195) :

20130910 0193
IND 109272  LDK378  9/10/2013 DE¥ New 0193
Investigator Investigator
CLDK378A2402.C
20130910 0188
New Protocol  Submission provides New Protocol
CLDK378A2110 CLDK378A2110 and TOO. (eCTD-seq0188)
100
20130910 0196
IND 109272 LDK378 9/10/2013 Safety Report
PHHO2013iT0095
20130906 Safety
Report PHHO2013US009607 7-Day safety report
PHHOZ013US009( (PS)
7-Day
20130905 0194
Waiver Request Waiver request for pediatric studies. (eCTD-
Pediatric 5eq0194) Other 0194
Studies

20130905
Advice- FDA agreeing with Novartis’ plan for Advice-
IND 109272 LDK378 9/5/2013  Information submision of portions for review of their Information
Request planned NDA for LDK378. Request
Portions .
20130903 0190
IND 109272 LDK373 9/3/2013 Safety Report
PHHG2013ES007:

20130903 0192

Safety Report ~ PHHO2013KR010255 follow uip (eCTD-
IND 109272 LDK378 9/3/72013 PHHOZ013KRO10; s6q0192) Safety Report 0192

Follow up

20130903 0191

Safety Report  PHHO2013JP010761 follow up (eCTD-
PHHO2013JP0107 seql191}

Follow up

PHHO2013iT009526; follow-up (eCTD-

5e0201) Safety Report 0201

IND 109272 LDK378 9/17/2013 Other

0197

General

Correspondence 0195

IND 109272 LDK378 9/10/2013 New Protocol 0188

PHMO2013IT009526; follow-up (eCTD-

5eq0196) Safety Report 0196

IND 109272 LBPK378 9/6/2013 Safety Report

IND 109272 LDK378 9/5/2013

PHHO2013E5007451; follow-up (eCTD-

5eq0190) Safety Report 0190

IND 109272 L.DK378 9/3/2013 Safety Report 0191

https://webedi02.na.novartis.net:8443/webEDI02_non_SSO/custom/jsp/batool/configreport/... 5/6/2014



Advanced Search

Application/
! Registration
i Number

| IND 109272
i

IND 109272
IND 109272

IND 109272
IND 109272

IND 109272

IND 109272

IND 109272
IND 109272
IND 109272

IND 109272
IND 109272

IND 109272

IND 109272

IND 109272

¢ WD 109272

Product
Code

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

L.DK378

LDK378

LDK378

LDK378

L.DK378

Submission
Date

8/30/2013

8/29/2013

8/28/2013

8/28/2013

8/27/2013

8/26/2013

8/24/2013

8/20/2013

8/20/2013

8/16/2013

8/16/2013

8/16/2013

8/15/2013

8/14/2013

8/12/2013

8/9/2013

Submission
Folder Name

20130830 0186

Safety Report
PHHOZ013JP009(

Follow up
20130829 0189

Safety Report
PHHOZ013U2005

20130828 0183
Additional
Authorized
Contact

20130828 0187

Safety Report
PHHO2013E5002+<

20130827 0184
Reguest for FDA
Mtg Tvpe B
20130826 0181
HNew

Investigator
A2203 A2303,X21

20130824 0185
Safety Report
PHHO2013JPO10:
20130409 0099
Safety Report
PHHO2013NLO04<
20130820 0182

Safety Report
PHHO2013U5009¢

Follow-up
20130816 0178

Safety Report
PHHO2013KR(10:

20130816 017%

Safety Report
PHHOZ0131T0095

Follow-Up
20130816 0180

Safety Report
PHHOZ01 3NLOO4-

Follow-Up
20130815 0177

Safety Report
PHHOZ2013US006;

Follow-Up

20130814

Meeting Request
Written

Responses

20130812 0176
General

Correspondence trials with LDK378 in padiatric patients with

Request for
Waiver of PSR

20130809 0175

Safety Report
PHHO2013JP009(

Content Summary

PHHO2013JP009095 follow up (eCTD-
seq0186)

PHHG2013U2005829; fotlow-up (eCTD-
seq0189)

Submission is to inform FDA that effective
immediately Denisa Weinstein will be an
additional authorized contact for IND
109,272 Study CLOK378X2103. (eCTD-
seq0183)

PHHO2013E5002429; follow-up (eCTD-
seq0187)

Request for a Type B meeting with FDA to
further discuss the NDA submission for
LDK378. (eCTD-seq0184)

New Investigators for clinical study
protocols CLOK378A2203, CLDK378A2303
and CLDK378X2103. (eCTD-seq0181)

PHHO2013JP010761 (eCTD Seq 0185)

PHHO201 3NLO04408 {eCTD-seg0099)

PHHO2013U5009607 Follow-Up (eCTD-
seq0182)

PHHOZ2013KR010255 (eCTD-5eq0178)

PHHOZ013iT009526; follow-up (eCTD-
Seq0179)

PHHOZ013NL004403; follow-up {(eCTD-
Seq0180)

PHHO2013U5006204; follow-up (eCTD-
5eq0177)

FDA written responses to questions for the
Type € meeting discuss the content and
format of the NDA submission for LDK378 in
the treatment of patients with locally
advanced or metastatic non-small cell lung
cancer (NSCLC) who have received prior
treatment with crizotinib.

Novartis is re-submitting a request for a
disease-specific waiver from conducting

ALK-positive NSCLC using FDA’s new
template. {eCTD-seq0176)

PHHGO2013JP009095; follow-up {(eCTD-
seq0175)

Page 12 of 25

Submission Serial/
Type Supplement
Description Number
Safety Report 0186
Safety Report 0189
General 0183
Correspondence E
Safety Report (0187
Request for FDA
Mg 0184
New
Investigator 0181
Safety Report 0185
Safety Report 0099
Safety Report 0182
Safety Report 0178
Safety Report Q179
Safety Report 0180
Safety Report 0177
Meeting Request
Written
Responses
General M76
Correspondence
Safety Report 0175
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Application/ s s Submission Serial/
Product Submission Submission Content Summary Type Supplement

Registration
Number Code Date Folder Name Description Number

20130809 0172
IND109272  LDK378  8/9/2013 Safety Report
PHHOZ013U5008:

20130808 0174
IND 109272 LDK378  8/8/2013 Safety Report
PHHO2013US009;

20130808 0170 ,
IND 109272  LDK378  8/8/2013 Safety Report E:q%?%g;ym{’%%’ foltow-up (eCTD- Safety Report 0170

PHHO2013IT0095
20130808 0171

IND 109272 LDK378 8/8/2013 Safety Report
PHHO2013ESQ07+«

20130807 173

Safety Report  PHHQ2013U5006142 Follow-up {(eCTD-
IND 109272 LDK378 8/7/2013 PHHOZ013US006" seq0173) Safety Report 0173

Follow-up

%&QM New Investigators for Protocols New
IND 109272 LDK378 8/5/2013 Thvestisator CLDOK13€:J;§A2201 and CLDK378A2303. (eCTD- Investigator

CiDK378A2201.C 5€90167)

20130805 0169
IND 109272 LDK378 8/5/2013 Safety Report  PHHOZ013JPO0G9095 (eCTD-seq0169) Safety Report 0169
PHHO2013JP00%(
20130802
Advice-
Information
Request Safety
20130801 0163
General Novartis is providing an update on two

Correspondence phase I trials {(A2301) and {A2304) in General
IND 109272 LDK378 8/1/2013 Update Phase ill previously untreated patients with ALK- Correspondence 0163

Trials positive NSCLC. (eCTb-seq0163)

AZ301,A2304

20130801 0168

IND 109272 LDK378 8/1/2013  Safety Report
PHHO2013GB0O09

PHHO2013US008426; follow-up (eCTD-
seq0172) Safety Report 0172
PHHO2013US009217; follow-up (eCTD-

i
seq0174) Safety Report 0174

PHHO2013ES5007451; follow-up (eCTD-

seq0171) Safety Report Q171

0167

FDA is requesting that Novartis make Advice-
modifications to their ongoing and planned  Information
clinicat trials as well as the IB. Request

IND 109272 LDK378 8/2/2013

PHHOZ013GB009198; follow-up (eCTD-

seq0168) Safety Report 0168

Novartis is informing the Agency of four

select suspected, unexpected serious

adverse reactions {SUSARs), which have

been recently reported in the LDK378 General

20130731 0162
General

IND 109272 LDK378 713172013 _L_"gg;irfeiza{z?oieg?e clinical program after preparation of the Correspondence 0162
SUSARs current Investigator’s Brochure (which
_— provides data up to 29-Apr-2013). {eCTD-
seq0162)
20130731 0165
Safety Report  PHHOZ2013NL004408 Follow-Up (eCTD-
IND 109272 LDK378 713172013 PHHO2013NL004: seqD165) Safety Report 0165
Follow-up
20130729 0161 Novartis is providing a response to FDA's
Response to FDA feedback that was provided in the written
Reguest responses dated July 18, 2013. Novartis Response to FDA
IND 109272 LDK378 742912013 20130718 believes that FDA's response to Question 4  Request 0161
Written requires further clarification. (eCTD-
Responses seq0161)
20130730 0166

PHHO2013KR008644; follow-up (eCTD-

IND 109272 LDK378 7/29/2013  Safety Report seq01686)

PHHOZ01 3KROO8!

20130729 0156
IND 109272 LDK378 7/29/2013 Safety Report  PHHO2013GB009198 (eCTD-seq0156) Safety Report 0156
PHHO2013GB009

Safety Report 0166

IND 109272 LDK378 7/26/2013 20130726 0164 PHHO2013IT009526 (eCTD-seq0164) Safety Report 0164
Safety Report

https://webediOZ.na.novartis.net:8443/webEDIO2_non_SSOfcustom/jsp!batool/conﬁgreport/ .. 5/6/2014



Advanced Search

Application/
: Registration
Number

| IND 109272
IND 109272

IND 109272

| IND 109272

IND 109272

IND 109272

! IND 109272

IND 109272

IND 109272

IND 109272

IND 109272

IND 109272

IND 109272

IND 109272

https://webedi02.na.novartis.net:8443/webEDI02 non SSO/custom/jsp/batool/configreport/...

Product
Code

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

LBK378

LDK378

LDK378

LDK378

LDK378

LDK378

Submission
Date

772672013
7/25/2013
7/24/2013

7/24/2013

7/19/2013

7/18/2013

7/18/2013

7/18/2013

7712013

711712013

711212013

71272013

7/10/2013

7/10/2013

7/10/2013

Submission

Folder Name Content Summary

PHHO20131T0095
20130726 0160

Safety Report
PHHG20131T0084

Novartis is submitting an Information
20130725 0155 Amendment to provide for specific updates

PHHO2013ITO08415 {eCTD-seq0160}

CMC Information to drug substance and drug product sections

Amendment to support the current clinical trials in
phase |, It and Ill. {eCTD-seq0153}

20130724 0157

Safaty Report ~ PHH02013U5009217 {eCTD-seq0157)

PHHO2013U5009;

20130724 0158

Safety Report  PHHO2013U5008426 Follow-Up (eCTD-
PHHO2013US008¢ seq(158)

Follow-up
20130719 0154 :
General Novartis is requesting that FDA consider a
Correspondence rolling subeission for LDK378. (eCTD-
Rolling Review  seq0154)

Reguest
20130718 0148
New New Investigators for Protocols
CLDK378A2201 and CL.DK378A2303. (eCTD-
CLDK378A2201 seqD148)
CLDK378A2303
20130718
Meeting Reguest
Written
Responses
20130718 Safety
Report PHHO2013IT008415 7-day safety report.
PHHO2G13ITO08S (PS)

Z-dav

20130717 0152

Safety Report  PHHO2G13JP008089 Follow-Up (eCTD-
PHHO2013JPO08C seq0152)

Follow-up

20130717 0153

Safety Report  PHHO2013KR008644 Follow-Up {eCTD-
PHHO2013KRO08( seq0153)

Fotlow-up
20130712 0150
Statistical
Analysis Plan
CLDK3I78X2101
20130712 0151,

Safety Report
PHHO201 3KRO0S"

%\Q%W-% ¢ FDA letters regarding the cancellation of
meeling Request. . Type B meeting scheduled for May 14,

Cancellation . L.
and Prelimina I5013 ratl_ong \:lttz Pritgyigirsy responses to
_—r!Comments ovartis meeting q .

20130710 0149

Safety Report
PHHO2013JP0O08(

20130710 0159
Safety Report ~ PHHOZ013KR008191 Follow-Up (eCTD-
PHHOZ2013KR0D8" 5eq0159)

Follow-up

20130709 0145

FDA written responses to questions

package.

Submission provides the statistical analysis
plan for Study CLDK378X2101. (eCTD-
seq0150)

PHHO2013KRG08191; follow-up (eCTD-
seqD151)

PHHO2013JP008089; follow-up (eCTD-
seq(di49)

contained in the March 21, 2013 background

Page 14 of 25

Submission

Type
Description

Safety Report 0160

CMC Information
Amendment 0155

Safety Report 0157
Safety Report 0158
General 0154
Correspondence

New 0148

Investigator

Meeting Request
Written
Responses

Safety Report

Safety Report 0152
Safety Report 0153
(ngpree'];;{ondence 0130
Safety Report 0151
Other

Safety Report 0149
Safety Report 0159

Serial/
Supplement |
Number

5/6/2014



Advanced Search
Regisuration  Product
Number

IND 109272 LDK378
IND 109272 LDK378
IND 109272  LDK378
IND 109272 LDK378
IND 109272 LDK378

| IND 109272 LDK378
IND 109272 LBPK378
IND 109272 LDK378
IND 109272 LDK378
IND 109272 LDK378
IND 109272 LDK378
IND 109272 LDK378
IND 109272 LDK378
IND 109272 LDK378
IND 109272 LDK378
IND 109272 L.DK378
IND 109272 LDK378

https://webedi02.na.novartis.net:8443/webEDI02_non_SSO/custom/jsp/batool/configreport/...

Submission
Date

7/9/2013

7/9/2013

7/9/2013

7/8/2013

7/8/2013

71372013

7/5/2013

71372013

71272013

7/272013

7/1/2013

6/28/2013

6/28/2013

6/27/2013

6/27/2013

6/25/2013

6/25/2013

Submission
Folder Name

Safety Report

PHHO2013NLGO6:

Follow-up

20130709 0146

Safety Report

PHHO2013KRO08!

20130709 0147
Safety Report,

Content Summary

PHHOZ2013NLO06726 Follow-Up (eCTD-
seqQ145)

PHHG2013KR008644 (eCTD-Seq0146)

PHHO2013U5006144 Follow-Up {eCTD-

PHHOZ013US006° seq0147)

Follow-up

20130708 Email
FDA Comments

an ETP Protocol

20130708
Acknowledge

Treatment
Protocol

20130705 0144

Safety Report

PHHO2013KRO08"
20130705 0143

Safety Report

PHHOZ013US008-
20130703 0142

Safety Report

PHHOZ013.P007¢

Follow-Up

20130702 0139

Safety Report

Email from FDA with comments on ETP
protocol.

FDA acknowledgement of treatment
protocol CLDK378A2402.

PHHO2013KR008191 {eCTD-seq0144)

PHHO2013U5008426 (eCTD-seq0053)

PHHO2013JP007602 {eCTD-seq0142).

PHHO2013U5001989 Follow-Up (eCTD-

PHHO2013US001¢ seqd139}

Follow-up
20130702 0141
Safety Report

PHHOZ013ES007+«
20130701 0135  Clinical Information Amendment ‘Novartis is

Clinical
Information
Amendment

20130628 0137  Response to FDA email request dated June

PHHO2013E5007451 (eCTD-seq0141)

submiting Edition 4 of the LDK378
Investigator's Brochure dated 28-Jun-
2013 (eCTD-5eq0135)

Response to FDA 27, 2013 requesting that Novartis submit

Request

the informed consent dacument for Study

20130627 Email CLDK378A2402. {(eCTD-5eq0137}

20130628 0138

Safety Report

PHHO2013JP008(
20130627 0132

New
Investigator
CLDK378A2201
CLDK378A2203

20130627 0136

Safety Report

Ecllow-up
20130625 0124
Safety Report

PHHOZ013ES002+«

Follow-up
20130625 0134
Safety Report

PHHO2013JP008089 {eCTD-seq0138)

New Investigators for Protocol
CLDK378A2201 and CLDK378A2203, (eCTD-
seq0132)

PHHO2013JP007602 Follow-Up (eCTD-

PHHO2013JP007¢ seq0136}

PHHO2013E5002429 Follow-Up (eCTD-

seq0124) The receipts are not available for

this submission.

PHMO2013U5006144 Follow-Up (eCTD-

PHHOZ2013U5006° seq0134)

Follow-up

Page 15 of 25

Submission

Type
Description

Safety Report

Safety Report

Safety Report

Email

Other

Safety Report

Safety Report

Safety Report

Safety Report

Safety Report

Clinical
Infermation
Amendment

Response to FDA

Request

Safety Report

New
Investigator

Safety Report

Safety Report

Safety Report

Serial/
Supplement
Number

0145

0146

0147

0i44

0143

0142

00139

0141

0135

0137

0138

0132

0136

0124

0134

5/6/2014



Advanced Search

. Application/
i Registration
Number

IND 109272

IND 109272
IND 109272

IND 109272

IND 109272

IND 109272
IND 109272

IND 109272

IND 109272

IND 109272

IND 109272

IND 105272

IND 109272

IND 109272

Product
Code

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

tDK378

LDK378

LDK378

LDK378

Submission
Date

6/24/2013

6/24/2013

6/24/2013

6/21/2013

6/20/2013

6/19/2013

6/19/2013

6/18/2013

6/13/2013

6/13/2013

6/12/2013

6/12/2013

6/11/2013

6/10/2013

Submission
Folder Name

20130624 0130
Letter of
Authorizaticn

20130624 0131

Response to FDA

Reguest
20130620 Email

20130624 0133
Safety Report

PHHO201345006:

20130621 0126
Additional
Authorized
Contact

20130620 Email

EDA Request
Treatment
Protocol

20130619 0128
Safety Report

PHHO2013NLO06:

Follow-up
20130619 0129
Safety Report

PHHO2013JPO07¢

20130618 0127
Safety Report

Content Summary

Novartis authorizes the FDA to cross-
reference to IND 109,272 for LDK378 in
support of a study to be filed by sponsor
Howard (Jack)West, MD Medical Oncologist
Swedish Cancer Institute 1221 Madison St.,
Suite 200 Seattle, WA 98104, {eCTD-
seq0130)

Response to FDA emait request dated June
20, 2013 regarding expanded treatment
Protocol CLDK378A2402. (eCTD-seq0131)

PHHO2013US006442 {eCTD-seql133}

Submission is to inform FDA that effective
immediately Yanina (Nina) Gutman will be
an additional authorized contact for IND
109,272 {LDK378). {eCTD-seq0126)

Email request from FDA asking Novartis to
provide an updated list of all proposed
manufacturing, labeling, testing and
packaging sites to be used for clinical
supplies of the investigational drug
substance and drug product.

PHHO2013NL006726 Follow-Up {eCTD-
s5eq0128)

PHHO2013JP007602 Follow-Up (eCTD-
s5eq0129)

PHHO2013JP007313 Follow-Up (eCTD-

PHHOZ013JPO07: seq0127)

Follow-up
20130613 Email
Proprietary
Name
Submission
20130613 0125
Safety Report

PHHO2013JP007:

20130612 0121
New Protocol
CLDK378A2402

201306120123
Safety Report

PHHOZ013FRO54!

20130611 0122
General
Correspondence

Reguest for
Waiver of PSR

20130610 0119

NVS Responses
to FDA

Comments

Email guestion from FDA asking when
Novartis will submit a Request for
Proprietary Mame Review.

PHHO2013JP007313 (eCTD-seq0125)

New Protocol CLDK378A2402, entitied “An
open-label, multi-center, Expanded
Treatment Protocol (ETP) of oral LDK378 in
adult patients with non-small cell lung
cancer (NSCLC) characterized by ALK(+)
rearrangements in patients previously
treated with an ALK inhibitor..” {eCTD-
seq0121).

PHHO2013FR054848 (eCTD-5eq0123)

Novartis is requesting a full waiver from
conducting pediatric studies as the
pathophysiology of ALK-positive NSCLC
lirits the disease to the adult population,
and therefore, LDK378 qualifies for a
disease-specific waiver. (eCTD-seq0122)

Novartis responses to FDA comments
received on May 20, 2013, (eCTD-seq0119)

Page 16 of 25

Submission Serial/ |
Type Supplement |

Description Number !

Letter of

Authorization 0130

Response to FDA 0121

Request

Safety Report 0133

General 0126

Correspondence

Email

Safety Report 0128

Safety Report 0129

Safety Report 0127

Email

Safety Report 0125

New Protocol 0121

Safety Report 0123

General

Correspondence 0122

General

Correspondence 0119
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Advanced Search
Application/
Registration P?dud

ode
Number

1
IND 109272 LDK378
IND 109272 LDK378

IND 109272 LDK378
IND 109272 LDK378
IND 109272 LDK3738
IND 109272 LDK378
IND 109272 LDK378
IND 109272 LDK378
IND 109272 LDK378
IND 109272 LDK378
IND 109272 LDK378
IND 109272 LDK378
IND 109272 LDK373
IND 109272 LDK378
IND 109272 LDK378
IND 109272 L.DK378

Submission
Date

6/7/2013

6/6/2013

6/5/2013

573172013

3/22/2013

5/21/2(13

5/2172013

5/20/2013

5/20/2013

5/16/2013

5/16/2013

5/15/2013

37372013

5/2/2013

4/25/2013

4/22/2013

Submission
Folder Name

20130520
20130607 0120
Safety Report

PHHO2013NLO04:

20130606 HA

Mtg Minutes
Type B

20130515

20130605 0117
New

Investigator
AZ201 A2303

X2103

20130531 0118

Safety Report

PHHO2013NLOO6:

20130522 0116
Safety Report

PHHOZ2013US006+

20130521 0114
Safety Report

PHHO2013US006°
20130521 0115

Safety Report

PHHO2013US006°

20130520 0110
New
Investigator

Content Summary

PHHO2013NL004408; follow-up (eCTD-
5eq0120)

FDA minutes from the Type B meeting held
on May 15, 2013 to discuss the clinical
development program of LDK378 in
previously untreated patients with locally
advanced or metastatic non-small cefl lung
cancer (NSCLC) that is anaplastic lymphoma
kinase (ALK)-positive.

New Investigator(s) for Protocol
CLDK378A2201, CLDK378A2303 and
CLDK378X2103 {eCTD-seq0117)

PHHO2013NL006726 (eCTD-seq0118)
PHHO2013US006452 (eCTD-seq0116)
PHHO2013U5006144 (eCTD-seq0114)
PHHO2013U5006142 (eCTD-seq0115}

New INvestigator(s) for Protocol
CLDK378A2201, CLDK378A2106 and

CLDK378A2201, ClLDK378A2203

A2106, A7203
20130520 0113
Safety Report

PHHO2012NZ006:

20130516 0111
Safety Report

PHHO2013US005¢

20130516 0112
Safety Report

PHHO2013US006:

20130515 Mt
Minutes EOPZ

20130503 0108
New

Investisator
CLDK378A2201
&

CLDK37842203

20130502 06107

Change in
Protocol

CLDK378X2101
Amendment 5

20130425 0105

Response to FDA

Request
20130409

20130422 0096
New

Investigator

PHHOZ012ZNZ006303; follow-up (eCTD-
5eq0113)

PHHO2013U5005829; follow-up (eCTD-
seq0111)

PHHO2013US006204 (eCTD-seq0112)

Novartis minutes from the EOP2 meeting
dated May 15, 2013.

New Investigator for Protacols
CLDK378A2201 and CLDK378A2203 (eCTD-
seq0108)

Amendment 5 to Protocol CLDK378X2101.
{eCTD-5eq0107)

Respanse to FDA request dated April 9,
2013 regarding two drug-drug interaction
studies, Studies CLDK378A2104 and
CLDK378A2106. (eCTD-5e¢q0105)

New Investigators for CLDK378A2201 and

Page 17 of 25

Submission
Type
Description

Safety Report

HA Mtg Minutes

New
Investigator

Safety Report

Safety Report

Safety Report

Safety Report

New
Investigator

Safety Report

Safety Report

Safety Report

Mtg Minutes

New
tnvestigator

Change in
Protocol

Respanse to FDA

Request

New

Serial/
Supplement
Number

0120

0117

0118

0116

0114

0115

0110

0113

0111

0112

6108

o7

0105

0096
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Advanced Search
 Application/
| Registration p‘add":t
: Number
JND 169272 LDK378
. IND 109272 LDK378
IND 109272  LDK378
| IND 109272  LDK378
IND109272  LDK378
IND 109272  LDK378
IND'109272  LDK378
IND 109272 LDK378
IND 109272 LDK378
IND 109272  LDK378
IND 109272  LDK378
IND 109272 LDK378
IND 109272 LDK378
IND 109272  LDK378

Submission
Date

471972013

4/19/2013

4/17/2013

4/15/2013

4/12/2013

411272013

4/12/2013

4/11/2013

4/11/2013

4/9/2013

4/9/2013

4/8/2013

47572013

4/5/2013

Submission
Folder Name

CLDK378A2201
CLDK378A2203
20130419 0104

Safety Report
PHHO2013)P004E

20130419 0106

Safety Report
PHHO20133P0045

20130417 G100

Briefing Book
Type C

20130415 M09
Safety Report
PHHOZ013USQ04:.

Follow-up
20130412 0103

Briefing Book
Type B CMC

20130514

20130412 0098
Briefing Book

Type B EOPZ
20130515

20130417 0102,
Safety Report
PHHO2013JP004E
20130411 0093

Change in
Protocol
CLDK378A2203
Amendment 2

20130411 0101

Safety Report
PHH0Z013JP0045

20130409

Grant Written

Response Type
B 20130515

20130409
Advice-
Information
Request
20130408 0097

Safety Report
PHHO20130L)5004;

20130405 0092

Change in
Protocol
CLDK378A2201
Amendment]
20130405 0094

Safety Report
PHHO2013KR004.

20130404 G091

Content Summary

CLDK378A2203. (eCTD-52q0096)

PHHO2013JP004555; follow-up (eCTD-

seq0104)

PHHO2013JP004554; follow-up (eCTD-

seq0106)

Novartis is submitting a briefing book for a
Type € meeting to gain agreement on the
content and format of the proposed NDA
with the Agency. {(eCTD-seq0100)

PHHO2013U5004353 Follow-Up (eCTD-

5eq0109)

Novartis is submitting the CMC briefing book
for the Type B meeting scheduled for May
14, 2013. {eCTD-s5eq0103)

Novartis is submitting the briefing book for
the Type B EOP2 meeting scheduled for May
15, 2013 to discuss the clinical development
program of LDK378 in previously untreated
patients with locally advanced or
metastatic non-small cell lung cancer
{NSCLC) that is anaplastic lymphoma kinase
{ALK}-positive. (eCTD-seq0098)

PHHO2013JP004555; follow-up (eCTD-

seq0102)

Amendmer.\t 2 to Protocol CLDK378A2203.

{eCTD-5eq0093}

PHI02013JP004554 {eCTD-5eq0101)

FDA granting request for a Type B meeting
scheduled for May 15, 2013 to discuss the
Meeting Reguest <linical development program of LDK378 in
previously untreated patients with locally
advanced or metastatic nonsmall celt lung
cancer {NSCLC) that is anaplastic tymphoma

kinase (ALK)-positive.

FDA informaticn request regarding two
drug-drug interaction study protocols.

PHHOZ013US004353 (eCTD-seq0097)

Amendment 1 to Study CLDK378A2201

{eCTD-seq0092)

PHHO2013KR004341 (CTD-s5eq0094)

New Protocol Study C.DK378A2303. (eCTD-

Page 18 of 25

Submission
Type
Description

Investigator

Safety Report

Safety Report

Briefing Book

Safety Report

Briefing Book

Briefing Book

Safety Report-

Change in
Pratacol

Safety Report

Meeting Request

Grant Written
Response

Advice-
Information
Request

Safety Report

Change in
Protocol

Safety Report

Serjal/
Supplement
Number

0104

0106

0100

0109

0103

0098

0102

0093

0101

00%7

0092

0094
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Advanced Search

i Application/
Registration
Number

IND 109272

IND 109272

IND 109272

IND 109272

IND 109272
IND 109272

IND 109272

IND 169272

IND 109272

IND 109272

IND 109272
IND 109272

IND 109272

IND 109272

Product
Code

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

Submission
Date

47472013

4/4/2013

4/1/2013

3/29/2013

3/29/2013

3/27/2013

3/26/2013

3/22/2013

3/18/2013

3/15/2013

3IM11/2013

3/6/2013

3/6/2013

3/4/2013

Submission
Folder Name

New Protocol
CLDK378A2303

20130404 0095
Safety Report

PHHO2013LIS003"
20130401 Safety

Report

Content Summary

seqt091)

PHH(2013US003591 (eCTD-5eq0095)

PHHO2013U5004353 7-day safety report.

PHHO2013US004. (PS)

7-day
20130329 0089
Change in

Protocol
CLDK378X2103
Amendment 1
20130329 0088
New Protocol
CLDK378A2104
CLDK378A2106
20130327 0090
Safety Report

PHHOZ013U5003!

20130326 0087
New

Investigator
CLDK378A2201

20130322

Amencdment 1 to Study CLDK378X2103.
{eCTD-5eq0089)

New Protocols CLDK378A2104,
CLDK378A2106. (eCTD-5eq0088)

PHHOZ013US003591 (eCTD-seql090}

New [nvestigator for Protocol
CLDK378A2201. (eCTD-5eq0087)

FDA letter granting request for a Type B
meeting discuss the clinical development

Meeting Request program of LDK378 in previously untreated

Grant Written

Response Type
B

20130318 0086

Reguest for FDA
Mtg Type B CMC

Specific

20130315

Meeting Request

Grant Written
Response Type
C

20130311 0085
Safety Report

PHHOZ012JP016%
20130306 Grant

Breakthrough
Therapy
Designation
20130306 0084

Safety Report

PHHOZ(13ES002<

20130304 0083

patients with locally advanced or
metastatic nensmall cell lung cancer
{NSCLC) that s anaplastic lymphoma kinase
(ALK)-positive.

Novartis respectfully requests a Type B,
CMC specific, pre-NDA meeting to obtain
FDA guidance on the following topics: 1.
Agreement on drug substance starting
materials in the NDA. 2. Agreement to
submit the NDA with 6-9 manths stability
data for three drug substance batches as
part of the registration stability package. 3.
Agreement to submit the NDA with 3-6
months stability data for three drug product
batches as part of the registration stability
package. (eCTD-seq0086)

FDA written responses only to meeting
request for Type C meeting.

PHHO2012JP016929; follow-up (eCTD-
seq0085)

FDA letter granting Breakthrough Therapy
designation.

PHHO2013E5002429; follow-up (eCTD-
seq0084)

Novartis is submitting an CMC Amendment

CMC Information L provide for the following changes to

Amendment

Modute 3 drug substance and drug product
sections te support the current clinical

Page 19 of 25

Subrnission Serial/
Type Supplement
Description Number
New Protocol 0091
Safety Report 0095
Safety Report
Change in
Protocol 0089
New Protocol (088
Safety Report 0090
New 0087

Investigator

Meeting Request
Grant Written
Response

Request for FDA
Mtg 0086

Meeting Request
Grant Written
Response

Safety Report 0085

QOther

Safety Report 0084

CMC Information

Amendment 0033
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- Application/ Product  Submissi Submission Submission Serial/
! Registration reduc ubmission Content Summary Type Supplement !

Number Code Pate Folder Name Description Number

trials in phase 1/ and 1. (eCTD-seq0083)

Request for a Type B meeting with the
Agency to discuss the clinical development
20130301 0081  program of LDK378 in previously untreated

IND 109272  LDK378  3/1/2013 Request for FDA patients with locally advanced or request for DA oogs
Mtg Type B metastatic nonsmall cell lung cancer 8
(NSCLC) that is anaplastic lymphoma kinase
(ALK)-positive, (eCTD-seq0081)
é—(gfé%wl Novartis is providing the information that
—— was submitted to CDRH via email regarding General
Lorrespondence ;
IND 109272 LDK378 /2712013 Eougss ondence question 5 from the November 20, 2013 Correspondence 0080
Submission CDER/CDRH meeting. {eCTD-seq0080)
20130226 0076 ;
New New investigator for study protocol New :
IND 109272 LOK378  2/26/2013 y  ocvioator  CLDK378X2101 (eCTD-seq0076) Investigator 0070 :
CLBK378X2101
20130226 0079 . : _
L IND 109272 LDK378  2/26/2013 Safety Report  PriHOZ012DE0T6261; follow-up (eCTD Safety Report 0079
2A1EY REport 5eq0079) P
PHHO2012DEQ16;

20130222 0077 Novartis is requesting a Type C meeting

SSiimm——r  with the Agency to discuss the content and  Request for FDA
LDK378 2/22/2013  Request for FDA format of the NDA submission for LDK378.  Mtg G077

MteTvpeC  (oCTD-seq0077)

20130222 0078
IND 109272  LDK378  2/22/2013 Safety Report  PHHO2013ES002429 (eCTD-5eq0078) Safety Report 0078

PHHOZ013E5002+

20130221 0082

Safety Report  PHHOZ2012JP016929 Follow-Up (eCTD-
IND 109272 LDK378  2/21/2013 _\L""LPHHozouJPomsseqoosa

Follow-up

20130220 0074
IND 109272 LDK378  2/20/2013 Safety Report

PHHOZ012JP016¢

20130220 0075 _ ] ]
IND 109272  LDK378  2/20/2013 Safety Report H"[')%gg”"mmm follow-up (eCTD

PHHOZO13KR0aQ! €90075)

20130215 0072 Response to FDA email request dated

Response to FDA February 12, 2013 regarding the Response to FDA
IND 109272 LDK378 2/15/2013 Request Breakthrough Therapy Designation. (eCTD- Request 0072

20130212 Email seq0072)

i - 20130215 0073

IND 109272 LDK378 2/15/2013 Safety Report  PHHO2013US001989 {eCTD-seqQ073) Safety Report 0073
PHHO2013US001¢
20130214 0071
New Protocol New Protocols CLDK378A2104,
CLDK378A2104 CLDK378A2106. (eCTD-seqC071)
CLDK378A2106
20130212 Email
IND 109272 LDK378 2/%2/2013 Breakthrough
Therapy
20130206 0070
New New Investigator(s) for protocol(s) MNew
Investigator CLDK378A2105 (eCTD-5eq0070) Investigator
CLDK378A2105

20130205 0069
IND 109272 LDK378 2/5/2013 Response to FDA
Reguest Email

20130201 0068

Change in Amendment 4 Study CLDK378X2101. Also  Change in
IND 109272 LDK378 217203 Protocol included is a TOQ. {eCTD-seq0068) Protacol

CLDK378X2101

IND 109272

Safety Report 0082

PHHO2012.1P016929; follow-up {eCTD-

5eq0074) Safety Report 0074

Safety Report 0075

IND 109272 LDK378 271472013 New Protocol 0071

Email request from FDA regarding

Breakthrough Therapy. Email

IND 109272 LDK378 2/6/2013 0070

Response to FDA email request regarding Response to FDA 0069
Study CLDK378%2103. {eCTD-seq0069) Request

0068
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Application/ Product  Submission  Submission Submissfon Serial/
Registration Code Date Folder Name Content Summary Ty!Jel Supplement
Number Description Number
T00

20130131 Email Email from FDA notifying Novartis that FDA

IND 109272 LDK378  1/31/2013 Study May e asac) the raview for protocol — graiy
Proceed : Y
—_— may proceed with your study.

20130124 0066
IND 109272 LDK378 1/24/2013 Safety Report  PHHO2013KR000927 (eCTD-seq0066) Safety Report 0066
PHHOZ013KRO00*

20130124 0067 i ] )
IND 109272 LDK378  1/24/2013 Safety Report ' HHO2012JP016929; follow-up (eCTD

PHHOZ012JP0165 S€90067) safety Report 0067

%’fﬁ:ﬁ FDA information request regarding Novartis  Advice-
IND 109272 LDK378 118/2013 ———— . request for Breakthrough Therapy Information

Information Designation Request

Reguest Clinical gnation. q

20130117

Acknowledge-
IND 109272  LDK378  1/17/2013 Breakthrough E?gﬁfﬁ:‘;ﬁfﬁﬁigﬂ;‘ g’efsfgr?;’gf)tnfw

Therapy
Request
20130117 Safety
Report PHHO2013KR000927 7-Day safety report
PHHO2013KROO0 {PS)

I-Day

%ﬂfﬁ Submission provides for Novartis' Request

IND 109272 LDK378 1/8/2013 m h for Breakthrough Therapy Designation. Other 0065
Al (eCTD-5eq0065)
Therapy
20130107 0062 DSUR report covering the period November

IND 109272 LDK378 1/7/2013 DSUR 20112012 98: 2011 through November 07, 2012. DSUR 0062
= 0 {eCTD-seq0062}

Other

IND 109272 LDK378 1/17/2013 Safety Report

20121219 0063

New New investigator(s) for study protocol New 0063
Investigator CLDK378A2201 (eCTD-seq0063) Investigator
CLDKI78A2701

20121218 0064

IND 109272 LDK378  12/18/2012 Safety Report
PHHO2012JP016¢

IND 109272 LDK378  12/19/2012

PHHO2012JP016929; follow-ip (eCTD-seq

0064) Safety Report 0064

Novartis is submitting an Information

Amendment to provide for the following

changes Drug Product changes: 2.1.P.2:

Addition of an extemporaneous preparation CMC information 0061
to the Pharmaceutical Development, Amendment
including stability data and 2.1.P.8:

Updated stability data and extension of

shelf life to 36 months. (eCTD-eq(061)

New protocol for Study CLDK378X2103
20121210 0059 ent1tiec_l "A Phase |, open-lat_Jel, do_se )
o == escalation study of LDK378 in pediatric
IND 109272 LDK378 12/10/2012 ———W—EEBVKQ;%%TO% patients with malignancies that have a
—————— genetic alteration in anaplastic iymphoma

kinase (ALK)" {eCTD-seq0059)
20121206 0060

IND 109272  LDK378  12/6/2012 Safety Report PH"(')°023121P016929 follow-up {eCTD-
PHHOZD12JP016¢ S€90060)

20121205 0058
IND 109272  LDK378  12/5/2012 New Protocol
CLDK378A2105

20121214 0061
IND 109272 LDK378 12/14/2012 CMC Information
Amendment

New Protocot 0059

Safety Report 0060

New Protacol for CLDK378A2105 (eCTD-

5eq0058) New Protocot Q058

FDA meeting minutes from the Type B
IND 109272 LDK378 12/5/2012 20121205 HA meeting held on November 20, 2012 to seek HA Mtg Minutes
Mtg Minutes FDA’s advice on the ongoing Phase 1 study
Ivpe B (CLDK378X2101), the proposed confirmatory
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] App_l icati'onl Product
: Registration C
ode
Number
iND 109272 LDK378
IND 109272 LDK378
IND 109272 LDK378
IND 109272 LDK378
IND 109272 LDK378
IND 109272 LDK378
IND 109272 LDK378
IND 109272 LDK378
IND 109272 LDK378
IND 109272 L.BK378
IND 109272 LDK378
iND 109272 LDK378
IND 109272 LDK378
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Submission
Date

127372012

11/30/2012

1172972012

11/20/2012

11/20/2012

11/14/2012

11/1/2012

10/23/2012

10/22/72012

10/18/2012

9/28/2012

9/28/2012

942712012

Submission
Folder Name Content Summary
20121120 Phase 3 Study {CLDK378A2303), and the
proposed clinical pharmacology program for
LDK378.
Movartis authorizes the FDA to reference
20121203 0057 IND 109,272 for LDK378, initially submitted
Letter of on Oct 8, 2010, in support of a single

Authorization  patient IND application by Dr A Shaw, MD.

{eCTD-seq0057)
20121130 0056
New

Investigator
CLDK3I78A2201

CLDK378A2703

20121129 0053 CMC amendment provides for changes to
CMC Informatign the Drug substance and Drug product.

New Envestigator for Protocols
CLDK378A2201 and CLDK378A2203. {(eCTD-
seq0056)

Amendment (eCTD-5eq0053)

Novartis autharizes the FDA to reference
20121120 0054  IND 109,272 for LDK378, initially submitted
Letter of on October 8, 2010, in support of a single

Authorization  patient IND application by Dr Gait Wagner,

MD. (eCTD-seq0054)
20121120 0055
Safety Report
PHHO2012DEQ16:

PHHO2012DE016261 (eCTD-5eq0055)

Novartis is submitting an CMC Information
Amendment to provide for changes to the
drug substance and drug product. {eCTD-

5eq0052)

20121114 0052
CMC_Information
Amendment,

20121101 G051

New New Investigator(s) for protocol(s)
Investigator CLDK378A2101 (eCTD-seq 0051)
CLDK378A2101

Novartis is providing the Briefing Book for
20121023 0050 .
=—=——="= the Type B EQPZ meeting scheduled for
_?_ne:E EBO?,DZR November 20, 2012 discuss the clinical
EEEW devetopment program for LDK378 for non-
A smalk cell lung cancer, {eCTD-seq0030)
20121022 0049 pypi7012pE013440; follow-up (eCTD-
Safety Report 5eq0049)
PHHO2012DE013: €9
20121018 FDA letter granting meeting request for a

- Type B meeting schedule for November 20,
%@ 2012 to seek FDA's advice on the ongoing
Response Phase 1 study (CLDK378X2101), the
——-9--—2012 1120 Type proposed confirmatory Phase 3 study
117 Type (CLDK378A2303), and the proposed clinical

B pharmacology program for LDK378.

20120628 0047
CMC Information
Amendment

provide the changes for the drug
substance,drug product and complete
summary of changes (eCTD-seq0047).

20120928 0048

Safety Report
PHHO2012DEQ13:

PHHOZ2012DE013440 (eCTD-5eq0048)

Submission provides request for a Type A
meeting to discuss the development of
20120927 0046 LDK378 as a treatment of adult patients
Request for FDA with non-small cell lung cancer
Mte Type A characterized by genetic abnormalities in
anaplastic lymphoma kinase {ALK}. (eCTD-
seq0046)

New Protocol CLDK378A2101, entitled " A
randomized, open label, three-treatment,

Submission of an Information Amendment to

Page 22 of 25

Submission

Type
Description

Letter of
Authorization

New
Investigator

CMC Infermation Q053

Amendment

Letter of
Authorization

Safety Report

CMC Information 0052

Amendment

New

Investigator

Briefing Book

Safety Report

Meeting Request

Grant Written
Response

CMC Information

Amendment

Safety Report

Request for FDA 0046

Mtg

Serial/
Supplement
Number

0057

0056

0054

0055

G051

0050

0049

0047

0048

5/6/2014



Advanced Search

' Application/
Registration
Number

IND 109272

IND 109272

IND 109272
IND 109272

IND 109272

IND 109272

IND 109272
IND 109272
IND 109272

IND 109272

IND 109272

IND 109272

IND 109272

IND 109272

IND 109272
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Product
Code

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

L.DK378

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

Submission
Date

9/14/2012

9/14/2012

8/14/2012

8/13/2012

8/2/202

712772012

7/11/2012

5/30/2012

5/30/2012

5/24/2012

3/18/2012

5/18/2012

5/10/2012

5/10/2012

5/2/2012

Submission
Folder Name

20120914 0045
New Protocol
CLDK378A2101

20120914 0044
New Protocol
CLDK378A2201
A2203

20120814 0043
Safety Report

PHHO20121)5009¢

20120813 0042
Safety Report

PHHO2012BEQ1 X

20120802 0041
Safety Report

PHHOZ2012BEO10(

20120727 0040

Change in
Protocol

LDK378X2101
Amendment 3
20120711 0039
Safety Report

PHHO2012L1S009¢

20120530 0038
Safety Report

PHHO2012E5005¢

20120530 0037
Safety Report

PHHO2012U5002¢

20120524 0036
Safety Report

Content Summary

two period crass-gver study to determine
the relative bicavailabitity of LDK378
administered either with a low-fat low
calorie or high-fat high calorie meal
compared to fasted condition in healthy
subjects {eCTD-seq0045)."

New Protocol CLDK378A2201, entitled "A
phase H, multicenter, single-arm study of
oral LDK378 in adult patients with ALK-
activated non-small cell lung cancer
previously treated with chemotherapy and
crizotinib” and CLDK378A2203, entitled "A
phase ll, multicenter, single-arm study of
oral LDK378 in crizotinib naive adult
patients with ALK-activated non-small cell
lung cancer” {eCTD-seq0044)

PHHO2012US009809; foltow-up {(¢CTD-
seq0043)

PHHO2012BEQ10098; follow-up (eCTD-
5eq0042)

PHHOZ2012BE010098 {eCTD-seq0041})

Amendment 3 to protocol LDK378X2101
{eCTD-seq0040)

PHHO2012US009809 (eCTD-5eq0039)

PHHOZ012ES005961; follow-up (eCTD-
seq0038)

PHHO2012U5002879; follow-up {eCTD-
5eq0037)

PHHO2012US002977; follow-up (eCTD-

Page 23 of 25

Submission

Type
Description

New Protocol

New Protocol

Safety Report

Safety Report

Safety Report

Change in
Protocot

Safety Report

Safety Report

Safety Report

Safety Report

Serial/
Supplement
Number

0045

0044

0043

0042

0041

0039

0038

0037

0036

PHHOZ012U5002¢ $€90036)

20120518 0035 Response to FDA request dated May 1, 2012

Rocnamen e ERa 107 clinical information regarding the two
Responise to FDA dose limiting toxicities at the 600 mg dose

Request Clinical o1t level (eCTD-seq0035).

20120518 0035  Response to FDA Request for Information
Response to FDA concerning the status of study

Reguest CLDK378X2101

20120510 0034
Change in
Protocol
CLDK378X2101
20120510 0033
General

Correspondence
Change in

Resulatory
Contact
20120502 0032
Safety Report
PHHO2012NZ006.

Amendment 2 for protocol CLDK378X2101
(eCTD-seq0034)

Correspondence sent to the FDA to inform
them that Richard Mountfield is now the
regulatory contact (eCTD-seq0033).

PHHOZ2012NZ006303; follow-up(eCTD-
seqb032)

Response to FDA
Request 0033

Response to FDA

Request 0035
Change in

Protocol 0034
General
Correspondence 0033
Safety Report 0032
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Submission
Date

5/1/2012

5/1/2012

4/18/2012

4/4/2012

3/2042012

3/14/2012

3/12/2012

3/7/2012

2/29/2012

2/28/2012

272712012

272242012

2/972012

2/7/2012

1/23/2012

14542012
12/29/2011

12/1/2011

10/31/2011

10/24/2011

Submission

Folder Name Content Summary

20120501 0031

Safety Report
PHHOZ2012NZ006:

20120501 0030
Safety Report
PHHO2012ES005¢
20120418 0029
New

Investigator
CLDK378X211

PHHO2012NZ006303 (eCTD-5eq0031)

PHHO2G12ES005961 (eCTD-5eq0030)

New Investigator for protocol
CLDK378X2101 (eCTD-seq0029).

Respanse to FDA Request dated December

20120404 0028 29, 2011 for notification of two dose

p i s
Response to FDA limiting toxicities at the 600 mg dose cohort

Request Clinical

20120320 0027

Safety Report
PHHOZ0121TC017

20120314 0026 _ ] )
Satety Report 5:%%%21 2IT000757; foltow-up {eCTD
PHHOZ0121T0007 $290026)

20120312 0025

safety Report
PHHOZ012U5002¢

20120307 0074

Safety Report
PHHO2012IT0017

20120229 0023

Safety Report
PHHO201215002¢

20120228 0022

Safety Report
PHHO2012U5002!

20120227 0021

Safety Report
PHHO2012IT0017

20120222 0020 X
Safety Report PHHO20121T001797; follow-up {eCTD-

PHHO2012IT0017 *290020)
20120209 0018  Response to request to notify FDA of two
Response to FDA DLTs that occurred at the 750 mg dose

Request
20111229

20120207 0019

safety Report
PHHO2012iTG017

20120123 G017

Safety Report
PHHO2012ITC007

level {eCTD-seq0028).

PHHO20121T001797; follow-up {eCTD-
seq0027)

PHHO2012U5002879; follow-up {eCTD-
seq0025)

PHHO2012IT001797; follow-up (eCTD-
seq0024)

PHHO2012US002977; (eCTD-5eq0023)

PHHO2012US002879; (eCTD-5eq0022)

PHHO2012IT001797; follow-up (eCTD-
seq0021)

segQ018)

PHHO20121T001797 (eCTD-seq0019)

PHHO2012IT000757; {eCTD-5eq0017)

BSUR report covering the peried from
November 08, 2010 through November 07,
2011{eCTD-52q0016)

20111229 Studv  FDA LETTER stating that protocol

May Proceed CLDK378X2101 may proceed.

20111201 0015  Correspondence to provide the proposed
DSUR eCTD placement of the DSUR in the eCTD
Placement structure (eCTD-seq0015).

201110310013

Safety Report
PHHO2011E5137¢

20120105 0016
DSUR 2010-2011

PHHO2011E513799; follow-up (eCTD-
3eq0013)

20111024 0012
BSUR

Request to submit the DSUR in lieu of the
annual report using the existing reporting

cohart level in study CLDK378X2101. {(eCTD-

Page 24 of 25

Submission
Type
Description

Safety Report

Safety Report

New
Investigator

Response to FDA 0028

Request

Safety Report

Safety Report

Safety Report

Safety Report

Safety Report

Safety Report

Safety Report

Safety Report

Response to FDA

Request
Safety Report
Safety Report
DSUR

Study May
Proceed

Qther

Safety Report

Cther

Serial/
Supplement !
Number

0031

0030

0029

0027

0026

o025
0024
0023
0022
0021

Q020
0018

0019
0017

0016

0015

0013

0012

5/6/2014
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 Application/
Registration
Number

IND 109272

IND 109272

IND 109272

IND 109272

IND 109272

IND 109272

IND 109272

IND 109272

IND 109272

IND 109272

IND 109272

IND 109272

IND 109272

IND 109272

IND 109272

Product
Code

LDK378

LDK378

LDK378

LDK378

LDK378

LOK378

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

Submission
Date

1071772011

9/13/2011

9/712011

8/24/2011

8/3/2011

711972011

771172011

5/27/2011

3/15/2011

173172011

12/6/2010

12/1/2010

11/8/2010

11/3/2010

10/8/2010

Submission
Folder Name

Harmonization
Request
20111017 0011
General

Correspondence

Study Update
20110913 0010

Safety Report

PHHO2011E5137¢

20110907 0009
Safety Report

PHHO2041ES137¢

20110824 0008
Safety Report

PHHOZ011E5137¢

20110803 0007

Change in
Protocol
CLDK378X2101
Amendment 01

20110719 0006

CMC Information

Amendment

20110711 0005
New

Investigator
CLDK378X2101

20110527 0004
New

Investigator
CLBK378X2101

20110315 0003
New

Investisator
LDK378X2101

20110131 0002
New

Investigator
CLDK378X21014

20101206
Clinical hold

20101201 0001

Response to FDA

Request IND
Review

20101108 Email
IND 109272
Status

20101103 Email
Information
Deficiencies

20101008 0000
Original IND

Content Summary

period November 8, 2010 to November 7,
2011, (eCTD-5eq0012),

Correspondence to provide an update for
the cohort dose level study (eCTD-seq0011).

PHHOZ2011E513799; follow-up (eCTD-
seqO010)

PHHOZ011E513799; follow-up (eCTD-
seq0009)

PHHG2011E513799 (eCTD-seq0008)

Amendment 01 to protocol CLDK378%X2101
{eCTD-5eq0007).

CMC Amendment to provide for an
additional drug product strength, LDK378
150 mg Hard Gelatin Capsules {(eCTD-
5eq0006)

New Investigator for Protocol
CLDK378X2101 {eCTD-5eq0005)

New Investigator for Protocol
CLDK378x2101 (eCTD-5eq0004).

New Investigator for protocol LDK378X2101
{eCTD-seq0003)

New Investigator for Protocol
CLDK378X2101 (eCTD-seq0002)

FDA LETTER placing the IND on partial
¢linical hold.

Response to FDA requests from October 29,
2010 through November 8, 2010 for
information pertaining to the review of the
IND, which were originally sent through
email (eCTD-seqC001).

Email from the FDA providing feedback
regarding the status of IND 109,272 and the
non-hold related comments.

Email from the FDA providing a list of
clinical deficiencies for the original IND.

Original IND for the treatment of tumors

characterized by genetic abnormalities in
anaplastic lymphoma kinase (ALK) {eCTD-
5eq0000).

Page 25 of 25

Submission

Type
Description

General

Correspondence

Safety Report

Safety Report

Safety Report

Change in
Protocol

CMC Information

Amendment

New
Investigator

New
Investigator

New
Investigator

New
Investigator

Clinical hold

Serial/
Supplement
Number

0011

0010

0009

0008

0007

0006

0005

0004

0003

0ooz

Response to FDA 0001

Request

Email

Email

Original IND

0000
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Application/ [ oo

Product

: Registration Code

Number

NDA 205755  LDK378

NDA 205755  LDK378

NDA 205755  LDK378

NDA 205755  LDK378

| NDA 205755  LDK378

| NDA 205755  LDK378

NDA 205755  LDK378

NDA 205755  LDK378

NDA 205755  LDK378
NDA 205755  LDK378

NDA 205755  LDK378

NDA 205755  LDK378

NDA 205755  LDK378

NDA 205755  LDK378

NDA 205755  LDK378

Submission
Date

4/30/2014

4/30/2014

4/29/2014

4/28/2014

4/28/2014

4/24/2014

4/18/2014

4/17/2014

4/16/2014

4/16/2014

4/16/2014

4/13/2014

4/15/214

4/11/2014

4/10/2014

US Regutatory Record Indexing Report for NDAs

 Submission  Serial/ |

Submission !

Folder Name Content Summary Type Supplement |
Description Number

20140430 Email Emnail correspondence with FDA in regards Email NA-- .

First PMC to the first PMC.

Novartis is submitting this CBEO Supplement
%ﬁw to prpyide_ for the addition of a method and
Supplement CBE specification for determmatloq of water to
—EE_PMC 2147.7 the LDK378 150 mg Hard Gelatin Capsules
EE—— testing monograph. {eCTD-seq0047)

FDA acceterated approval letter for for the
20140429 treatment of patients with anaplastic

lymphoma kinase (ALK)-positive metastatic i
Approval letter . | cell lung cancer (NSCLC) who Approval letter --NA--

Changes Being
Effected

Accelerated h
EE— have progressed on or are intolerant to
crizotinib.
20140428 Email Email to FDA regarding information on the Email -NA--
Linhai Site Linhai site.

20140428 0046  Submission provides an amendment to

Amendment to  Novartis response document to FDA dated Amendment to

pending April 17, 2014 in response to question 3 endin —NA--
application regarding the control and contamination p s

Response to FDA saurces Novartis stated that an air shower application

Request CMC was used. (eCTD-seq0046}

20140424 0045

Response to EDA Response to CMC information request

received in email dated April 16, 2014, esponse to FDA

Reguest CMC ) Reguest
20140416 Email (€C TD"56a0043)
20140418 : : ;
Telecon Linhai Novar-ns t-elt_?con repart with FDA regarding Telecon
- — the Linhai Site.
Site
20140417 Email Email: Novartis response to FDA Questions
NVS Response  received 16 April 2014 regarding Zhejiang  Email --NA--
Linhai Site Jiuzhou Pharmaceutical Co., Linhai site.
20140416 Email . . .
e ————==—— Email from FDA listing meetihg discussion
Telecon Mt points for telecon scheduled for April 17, Email --NA--
Agenda 2014
20140417 )
20140416 0044 Response to FDA CMC request dated April
Response to FDA 11, 2014 regarding Zhejiang Response to FDA
Request Pharmaceuticals - Linhai Site. (eCTD- Request
20140411 CMC  seq0044)
W Email from FDA regarding discussion points
rra— in preparation for the telecon scheduled for Email +-NA-«
Discussion .
- April 17, 2014,
Points
20140415 Email . - -
Dfficeof  Novartis email responses to Office of Email +-NA-~
P —r Compliance.
Compliance
201404135 HA

: FDA minutes from the Late-Cycle meéting . AL
Mtg Minutes dated March 28, 2014. HA Mtg Minutes --NA

Late-Cyele
Email from FDA with additional questions

20140411 Email . ;
: regarding manufacturing of the C1 and C3 . AL
FDA Queslions ;0 rmediates at the Zhejiang Jiuzhou Email NA

Linhai Site Pharmaceutical Co at the LinHai site.

_————)2\(:::23;10 2?13 Novartis is formally submitting a document Amendment to
—en—ﬁ-—e—q with the proposed PMRs and PMCs as well as pending NA--
L__?.a lication their associated milestone timelines. application

PMRs and PMCs (eCTD-seq0043}

20140410 0042 Response to FDA email request #28 dated

https://webedi02.na.novartis.net:8443/webEDI02_non_SSO/custom/jsp/batool/configreport/... 5/6/2014
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Serial/
Supplement
Number

Submission

Type
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| Apptication/
Registration
Number

Submission
Folder Name

Submission
Date

pl;:oodd'.::t Content Summary

Respanse to FDA April 9, 2014 regarding container label, Also Response to FDA

NDA 205755  LDK378

NDA 205755  LDK378

NDA 205755  LDK378

NDA 205755  L.DK378

NDA 205755  LDK378

NDA 205755  LDK378

NDA 205755  LDK378

MDA 205755  LDK378

NDA 205755  LDK378

NDA 205755  LDK378
NDA 205755  LDK378

NDA 205755  LDK378

NDA 205755  LDK378

NDA 205755  LDK378

NDA 205755  LDK378

MDA 205755  LDK378
NDA 205755  LDK378

NDA 205755  LDK378

https://webedi02.na.novartis.net:8443/webEDI02_non_SSO/custom/jsp/batool/configreport/... 5/6/2014

4/10/2014

4/9/2014

4/8/2014

4/8/2014

4/7/2014

4/7/2014

4/4/2014

4/4/2014

4/3/2014

4/3/2014

4/2/2014

3/31/2014

372872014

3/26/2014

3/26/2014

3/21/2014

3/19/2014

3/19/2014

Reguest
20140409 Email
20140409 Email
EDA Reguest
Container Label
20140408 0039

Revised labelin
and Subpart H

PMR

20140408 0041

Labeling
supplement
Amendment
20140407 Email
Draft ZYKADIA
Label

20140407 0040

Response to FDA
Request
20140404 Ernait
20140404 Email
List of

included with submission is the revised
labeling. (eCTD-seq0042)

Email request from FDA regarding the
container label.

Submission provides the revised labeling
and Subpart H PMR. {eCTD-seq0039)

Submissicn provides the revised labeling.
(eCTD-seq0041)

Email from FDA with comments on the draft
ZYKADIA labeling.

Response to FDA email request dated April
4, 2014 regarding proposed PMRs and PMCs.
(eCTD-5eq0040)

Email response to FDA regarding a listing of
Novartis/FDA Correspondences related to

Correspondences Zhejiang Jiuzhou Pharmaceuticat Co., Ltd,.

20140404 Email

FDA Request
PMR-PMC

Submission
20140403 Email
FDA Requested
Documents
20140403
Telecon Follow-
up Linhai Site
20140402
Telecon Linhai
Site

20140331
Telecen Revised
Core Materials
20140328 0038
Amendment to
CMC
Supplement
20140326 0037
Response to FDA
Request 12,17
Me

20140326 Email
Test Methods
and
Specifications
20140321 0036

Email request from FDA asking for atl of the
proposed PMR/PMCs are formally submitted
to the NDA.

Email to FDA with attached requested
documents from telecon,

Novartis follow-up telecon report with FDA
regarding the Linhat Site,

Novartis telecon report with FDA regarding
the Linhai Site.

Novartis telecon report regarding a request
to submit revised core materials.

Novartis is submitting revised test methods
and specifications for the drug substance
and drug product. (eCTD-seq0038)

Response to FDA requests 12 and 17
regarding CMC information. (eCTD-seq0037)

Email to FDA regarding updated test
methods and specifications for the ceritinib
drug substance and drug product.

Response to FDA email requests dated

Response to FDA March 14, 2014 request 26 and March 17,

Request 26,27
20140319 0034
Proprietary

Name Review
Request
20140319 0033
Withdrawal of
Proposed

2014 request 27, (eCTD-seq0036}

Novartis is submitting a request for FDA to
review the following proposed proprietary
names Primary: ZYKADIA and Alternate:
RUSCADI. (eCTD-seq0034)

Novartis is withdrawing the proposed
proprietary name ELCERALK™ from NDA

Request

Email --NA--

Other

Email --NA--

Response to FDA
Request

Email --NA--

Email ~NA--

Email --NA--

Telecon

Telecon

Telecon

Amendment to
CMC
Supplement

< NA--

Response to FDA
Request

Email --NA--

Response to FDA
Request

Other

Other
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Serial/
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Submission
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: Application/
Registration
Number

Submission
Folder Name

Submission
Date

Product

Code Content Summary

NDA 205755  LDK378

NDA 205755  LDK378

NDA 205755  LDK378

NDA 205755  LDK378

NDA 205755  LDK378

NDA 205755  LDK378

NDA 205755  LDK378

NDA 205755  L.DK378

'
H
H

NDA 205755  LDK373

LDK378

NDA 205755

NDA 205755  LDK378

NDA 205755  LDK378

NDA 205755  LDK378
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3/19/2014

3/19/2014

3/18/2014

3/18/2014

3/17/2014

3/14/2014

3/13/2014

3/13/2014

3/1272014

3/10/2014

347/2014

3/7/72014

3/6/2014

Proprietary
Name

20140319 0035

Response to FDA

Regquest
20140314

Clinical

20140319
Advice-
Information
Request
Methods
Validation
20140318 0032

Response to FDA

Reguest
20140313

Clinical
20140318 Email
NVS Response
CMC Request
20140317 Email
NVYS Response to
DMF Request
20140314 0031
Response to FDA
Request
20140307
Request 5
20140313 0030
Response to FDA
Request
20140307 CMC
20140313 Email
Clinical
Information
Reqguest
20140312 0029
Response to FDA
Reguest
20140278 CMC
20140310 0028

Response to FDA
Request
18,19.21
20140307
Advice-
Information
Reguest Quality
20140307
Advice-
Information
Request
Container
Labeling
20140306
Advice-
Information

Request
Nonclinical-CMC

20140306

205755, {eCTD-5eq0033)

Respanse to FDA email request dated March
14, 2014 for Novartis to preform a risk ratio

analysis of the incidence of hyperglycemia
(glucose greater than 250 mg/dL based on
laboratery values} in the following cohorts
of patients in study X2101 treated at 750
mg of LDK378. (eCTD-seq0035)

FDA information request for methods
validation matretals.

Response to FDA clinical information

request dated March 13, 2014 to provide
narratives for patients who experienced
syncope in Study X2101. {eCTD-seq0032)

Novartis email responses to the questions
raised in the Information Request received
via email on March 17, 2014.

Novartis email response to DMF information
request and CMC update.

Response to FDA request 5 dated March 7,
2014 regarding CMC information. (eCTD-
seq0031)

Response to FDA email request 22 dated
March 7, 2014 regarding quality
documentation. (eCTD-seq0030)

Email request from FDA regarding
narratives for patients who experienced
syncope in Study X2101.

Response to FDA email request dated
February 28, 2014 regarding CMC
information. (eCTD-seq0029%)

Response to FDA information requests 18,
19 and 21. {eCTD-5eq0028)

FDA information request regarding the
quality section of the Original NDA.

FDA information request regarding the
container labeling.

FDA nonclinical/CMC information request
regarding impurity Q5 (123-13).

Response to FDA
Reguest

Advice-
Information
Request

—NA--

Response to FDA
Request

Email “<NA--

Email --NA--

Response to FDA
Request

Response to FDA
Request

Email --NA--

Respaonse to FDA
Request

Response to FDA
Request

Advice-
Information
Request

—NA-

Advice-
information
Request

~-NA--

Advice-
Information
Request

--NA--
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prplicationl - s Submission Serial/
. X Product  Submission Subrmission
Registration Code Date Folder Name Content Summary Ty_pe_ Supplement
Number Description Number
| %\gfrﬁétion Advice-
NDA 205755 LDK378 3/6/20014 o——— .. FDA Clinical Pharmacology request. Information --NA--
Request Clinical R t
Pharmacology eques
20140304 Email ; ;
NDA 205755 LDK378  3/4/2014 DMF Holder gm;‘}‘r‘l’;p"”se to FDA request regarding oy --NA--
Request olders.
20140304 Email : : i
NDA 205755  LDK378  3/4/2014 Nonclinical (MC Crmah from FDAwithanon-clinical CMC oy ~-NA--
Request quest:
Email from FDA with a clinical information
20140304 Email request to provide a summary of any
NDA 205755  LDK378 37472014 Llinical cardiac assessments (including the results Email -NA--
Information of echocardicgraphy and ECGs) in patients
Reguest who experienced edema {particutarly lower
extremity edema) in study X2101.
20140303 0021 Nova_rtis is informing the Agency of a
E_e;;\;al_-— previously reported adverse event (AE) of a
i — cataract resulting in surgery that required  General
NDA 205735  LDK378  3/3/2014 ‘g:gf"%‘?—"dgr’t'% hospitalization in Study CLDK378X2101 that Correspondence
E%%é_c_tgp_cr_ has since been changed to a serious adverse
——en event {SAE). {eCTD-seq0021)
20140303 0027 .
Boes———  Response to FDA email requests 12 and 16
kesponse (o FUA
NDA205755 LDK378  3/3/2014 LosRomse toFDA yo /o eruary 18th and 24th, 2014, (eCTD. RESPONSE to FDA
Request 12 and Request
16 seq0027)
20140227 Advice-
Advice- FDA information request regarding CMC .
NDA 205755 LDK378 212772014 Information information. glformatlon --NA--
STy equest
Request CMC
20140226 0026 . . -
Eile— = Submission pravides a follow-up to Filing
NDA 205755 LDK378  2/26/2014 EoRoWUB0  comminication which contains 2 potential General ence
Lhne review issues. (eCTD-seq0026} P
Communication
20140225 Email i ; ;
NDA205755  LDK378  2/25/2014 Proposed OPDP [ cOMespondence with FDA N regards  gnyqy ~NA--
Submission 0 Propose submission.
%ﬁ% A Response to FDA email request’s dated 07-
cesbonse 1o FIA Feb-2014, 11-Feb-2014, 18-Feb-2014, 21- Response to FDA
NDA 205755 LDK378  2/25/2014 Request Feb-2014, and 21-Feb-2014 regarding Request
7.8,11.14 and linical in ti CTD-seq0025
15 Clinical clinical information. (e -seq )
;LM;Q%%A Response to FDA email request dated R to FDA
NDA 205755  LDK378  2/24/2014 FESROREOTLA February 20, 2014 pertaining to the status R:Z%‘;Qie 0
"“9—-—201 40720 Email of ceritinib USAN approval. (eCTD-seq(024)
201407224 FDA CMC-Microbiotogy information request
Advice- for Novartis to submit a revised Advice-
NDA 205755 LDK378 2/24/20n4  Information specification that reflects the removal of  Information --NA--
Reguest CMC-  skip lot testing for microbial enumeration  Request
Microbiology studies.
20140221 0016
Safety and Novartis is submitting Part 5 of the rolling  General
NDA 205735 LDK378 2/21/2014 Efficacy Update Safety and Efficacy Update. (eCTD-seq0016) Correspondence
Part 5
20140221 Email
Clinical FDA Clinical information reguest regarding .
NDA 205755  LDK378  2/21/2014 {ororation on-treatment deaths in study X2101. Email “NA--
Reguest X2101
20140221 Email
Clinical FDA Clinical information request email ; LA
NDA 205755  LDK378 2/21/2014 Information regarding AE's. Email NA
Request AE's
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Application/
Registration
Number

NDA 205755

NDA 205755

NDA 205755
| NDA 205755

NDA 205755
NDaA 205755

NDA 205755

NDA 205755

NDA 205755

NDA 205755

NDA 205755
NDA 205755

NDA 205755

Product

Code

L.OK378

LDK378

LDK378

LDK378

1.DK378

LDK373

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

LDK378

Submission
Date

2/21/2014

2/20/2014

212012014
2/20/2014

2/19/2014

2/19/2014

2/19/2014

211872014

2/18/2014

2/18/2014

211712014

2/14/2014

2/14/2014

Submission
Folder Name

20140221 Filing

Communication
Issues Identified

20140220 0022

Response to FDA
Request
20140214 Email
20140220 0023

Response to FDA
Request
20140218 Email
20140220 Email
FDA Request
Ceritinib
20140219 0018
Response to FDA
Reguest
20140122 Email

20140219 0015
Safety and
Efficacy Update
Part 4
20140219 0020

Response to FDA

Request
20140218 Email

20140218 0019

Response to FDA

Request
20140211 Email

20140218
Advice-
Information
Reguest Clinical
Pharmacology
20140218
Advice-
Information
Request

Biopharmaceutic

20140217 0017

Response to FDA
Request
20140213 Email

20140214 0014

Safety and

Efficacy Update
Part 3

20140214 0013

Response to FDA
Reguest
20140207 Email

20140214 Email

Content Summary

FDA letter notifying Novartis that FDA has
completed their filing review and have
determined that the application is
sufficiently complete to permit a
substantive review.

Response to FDA Information Request 10
Received February 14, 2014, {eCTD-
seq0022)

Response to FDA emait Request No. 11 -
part 1a (CP - dataset + define} dated
February 18, 2014. (eCTD-seq0023)

Email request from FDA regarding ceritinib
as an approved USAN name.

Response to FDA CMC microbiology email
request dated January 22, 2014, {eCTD-
5eq0018)

Novartis is submitting Part 4 of the rolling
Safety and Efficacy Update. (eCTD-seq0013)

Response to FDA clinical pharmacology
information email request dated February
18, 2014. (eCTD-5eq0020)

Response to FDA email request dated
February 11, 2014 in which FDA requested
that Novartis: 1. Perform an assessment of
the association between the use of ceritinib
and acute pancreatitis 2. Provide narratives
for 3 patients who experienced convuisions
3. Provide a dataset for patients in Study
CLDK378X2101 who rogressed on ceritinib
with CNS as the primary site of relapse.
(eCTD-seq0019)

FDA Chinical Pharmacology Information
Request.

FDA Biopharmaceuticals Information
Request.

Response to FDA email request dated
February 13, 2014 requesting clarification
on dataset [arskdth} and an explanation of
the values for the [BORRSN] variable.
(eCTD-seq0017}

Novartis is submitting Part 3 of the rolling
Safety and Efficacy Update SCE addendum
and associated appendix. {(eCTD-seq0014)

Response to FDA email request dated
February 7, 2014 in which FDA requested
additional exposure-response evidence to
support the proposed dosing regimen for
ceritinib. {eCTD-seq0013)

Submission

Type
Description

Filing
Communication

Response to FDA
Request

Respanse to FDA
Request

Email

Respanse to FDA
Request

General
Correspondence

Response to FDA
Request

Response to FDA
Request

Advice-
Information
Request

Advice-
Information
Request

Response to FDA
Request

General
Correspondence

Response to FDA
Request
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Serial/
Supplement
Number

—-NA--

--NA--

«=NA--

e-NA--
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Advanced Search
ﬁ Application/
. . Product
Registration Code
Number
NDA 205755  LDK378
MDA 205755  LDK378
MDA 205755  LDK378
NDA 205755  LDK378
NDA 205755  LDK378
NDA 205755  LDK378
MDA 205755  LDK378
NDA 205755  LDK378
NDA 205755  LDK378
NDA 205755  LDK378
NDA 205755  LDK378
NDA 205755  LDK378
NDA 205755  LDK378
NDA 205755  LDK378

Submission
Date

2/14/2014

2/13/2014

2/11/2014

2/10/2014

2/10/2014

2/7/2014

2/6/2014

2/5/2014

2/5/2014

2/372014

1/29/2014

1/29/2014

1/29/2014

1/29/2014

Submission
Folder Name

Clinical
Information
Request 10
20140213 Emait
Clinical
Information
Request 9
20140211
Advice-
Information
Request Clinical
20140210 0011
Response to FDA
Reguest
20140205 Email
20140210 0010
General
Correspondence
Raw Datasets
20140207
Advice-
Information
Reguest Clinical
Pharmacolosy
20140206 0009
Request for

Proprietary
Name

20140205 0008
General

Correspondence
Safety Data

20140205
Advice-
Information
Request Clinical

20140203 0007

Response to FDA

Request
20140129 Email

20140129 0006
Withdrawal of
Proposed
Proprietary
Name
20140122 0005

Response to FDA
Request

20140122 Email
20140129
Advice-
information
Reguest Clinical

20140129 HA

Mte Minutes
20140127

Email: FDA Clinical information request 10.

Email: FDA Clinical Information Request ¢
regarding the values for the [BORRSN]

variable,

Content Summary

FDA Clinicat information request 8.

Response to FDA email request dated

February 5, 2014 regarding the clinical

datasets. (eCTD-seq0011)

Submission of raw datasets {31-Oct-2013

cut-off date). (eCTD-seq0010)

FDA Clinical Pharmacotogy information
request for Novartis to conduct a exposure-

response analyses using the current

datasets for safety, efficacy, and exposure.

Novartis is submitting a request for FDA to
review the proposed proprietary names:
Primary: ELCERALK, Alternate 1: ZYKADIA,
Alternate 2: RUSCADI. (eCTD-seq0009)

Novartis is notifying the Agency of 8 serious
adverse events (SAEs) and 112 non-serious
adverse events (AEs) that were omitted
from the clinical database at the time of

the ceritinib NDA submission. {eCTD-

seqO008)

FDA Clinical information request regarding
Novartis amendment dated February 5,
2014 containing communication on the

omissions to the NDA 205755 safety

database.

Response to FDA email request dated

January 29, 2014 asking Novartis to format
the datasets to the current version of
CPISC/Study Data Tabulation Model (SDTM}
version 1.1, SDTM Implementation Guide
{SDTMIG) version 3.1.1. {eCTD-seq0007})

Novartis is withdrawing the proposed
proprietary name CERALK™ from MDA
205755, (eCTD-seq0006}

Response to FDA email reguest dated
January 22, 2014 amendment to the

Financial Disclosure Certification. {eCTD-

seq0005)

FDA Clinical information request regarding

study LDK378X2101.

FDA minutes from the January 27, 2014
teleconference to notify the applicant of

our concerns with their proposed
proprietary name, Ceralk.

Response to FDA email request dated

Page 6 of 8

Serial/
Supplement
Number

Submission
Type
Description

Email --NA--

Email --NA--

Advice-
Information
Request

A

Response to FDA
Request

General
Correspondence

Advice-
information
Request

~-NA--

Other

General
Correspondence

Advice-
Information
Request

--NA--

Response to FDA
Request

General
Correspondence

Response to FDA
Request

Advice-
Information
Request

--NA--

HA Mtg Minutes --NA--
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Advanced Search

: Application/

{ Registration PEOdUCt

; ode

Number

NDA 205755 LDK378
NDA 205755 LDK378
NDA 205755 LDK378
NDA 205755 LDK378
NDA 205755 LDK378
NDA 205755 LDK378
NDA 205755 LDK378
NDA 205755 |.DK378
NDA 205755 |.DK378
NDA 205755 LDK378
NDA 205755 LDK378
NDA 205755 LDK378
NDA 205755 LDK378

Submission
Date

1/24/2014

172272014

1/22/2014

1/17/2014

1/17/2014

1/14/2014

1/9/2014

1/8/2014

1/6/2014

1/3/2014

12/24/2013

12/20/2013

12/12/2013

Submission
Folder Name

20140124 0004

Content Summary

January 17, 2014 to submit a study report
for the PBPK simulations using SimCYP

Response to FDA software {o predict the effect of

Request
20140117 Email

20146122
Advice-
Information
Request CMC
20140122
Advice-
Information
Request Clinical

20140117
Advice-
Information
Reguest Clinical

20140117 Email
Coding Question
20140114 Email

Safety and
Efficacy Update

20140109 Email

Perceptives
Question

20140108 0003

Response to FDA January 1, 2014 in which Novartis was asked

Request
20140103 Email
20140106

Acknowledge
application
Presubmission

Part 3
20140103 Email

Clinical Request
Pharmacology
Form

20131224 0002
Original NDA
Presubmission
Part3

20131220

Acknowledge

application
Presubmission
Part 2

20131212 0001,
Presubrnission
Part 2

ketoconazole and rifampin on the
pharmacokinetics of ceritinib after multiple
dosing. {eCTD-seq0004)

FDA CMC Microbiology information request
regarding Novartis proposal to perform skip
lot testing for the Micrebial Limits test for
drug product release.

FPA clinical information request regarding
the Financial Disclosure Certification.

FDA clinical request for Novartis to submit a

study report for PBPK simulations using
SiImCYP software to predict the effect of
keteconazole and rifampin on the
pharmacokinetics (PK) of ceritinib after
multiple dosing [reference studies
LDK378A2104 and LDK378A2106].

Email question from FDA regarding the
correct coding for AEVNAM3A (EDC).

Email regarding the safety and efficacy
update.

Email question from FDA regarding the
name and contact information for the
regulatory point of contact for Precision
Informatics.

Response to FDA email request dated

to fill out a ‘clinical pharmacology form’.
{eCTD-seq(003)

FDA acknowledgement letter for NDA
presubmission dated December 24, 2013.

Email request from FDA for Novartis to fill
out a clinical pharmacology form.

Movartis submitting an original NDA for
CERALK (ceritinib, LDK378) 150 mg capsules
for the treatment of patients with locally
advanced or metastatic non-smail cell lung
cancer {NSCLC) who have received prior
treatment with an anaplastic lymphoma
kinase (ALK) inhibitor. Submission also
provides Study CLDK378X2101. (eCTD-
5eq(002)

FDA acknowledgement letter for NDA
presubmission dated December 12, 2013.

Movartis is submitting part 2 of the rolling
NDA for CERALK™ (ceritinib, LDK378) 150
mg capsules for the treatment of patients
with locally advanced or metastatic non-
small cell lung cancer (NSCLC) who have
received prior treatment with an anaplastic
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Subrnission Serial/
Type Supplement
Description Number
Response to FDA
Request
Advice-
Information --NA--
Reguest
Advice-
Information --NA--
Request
Advice- i
Information --NA-- ;
Request i
Email --NA--
Email --NA--
Email --NA--

Response to FDA
Request

Acknowledge .\
application

Email --NA--

Originat NDA

Acknowledge

application --NA--

Other
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Advanced Search

 Application/
Registration
Number

NDA 205755

NDA 205755

Product
Code

LDK378

LDK378

Submission Submission
Date Folder Name

20131211
Acknowledge

12/11/2013 application
Presubmission
Part 1

20131127 0000
11/27/2013 Presubmission
Part 1

Submission
Content Summary Type
Description
lymphorna kinase (ALK) inhibitor. {(eCTD-
seq0001)
FDA acknowledgement letter for NDA Acknowledge

presubmission dated November 27, 2013. application

Novartis is submitting part 1 of the rolling

NDA for CERALK™ (LDK378) 150 mg capsules

for the treatment of patients with locally
advanced or metastatic non-small cell lung Other
cancer (NSCLC) who have received prior
treatment with an anaplastic lymphoma

kinase (ALK) inhibitor. (eCTD-seq0000)
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