PTO/AIA/15 (10-17)
Approved for use through 11/30/2020. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995 no persons are required to respond to a collection of information unless it displays a valid OMB control number.

4 UTILITY

PATENT APPLICATION
TRANSMITTAL
\_

224990/10-039C5-US/484561)

Attorney Docket No.
First Named Inventor J () An N Wl |S on
Title Pracesses for Preparing Quinaline C and ical Conj

Priority Mail Express®

{Only for new nonprovisional applications under 37 CFR 1.53(b}} Label No.
APPLICATION ELEMENTS Commissioner for Patents
See MPEP chapter 600 concerning utility patent application contents. ADDRESS TO P.O. Box 1450

Alexandria, VA 22313-1450

1. Fee Transmittal Form
(PTO/SB/17 or equivalent)

2. |:| Applicant asserts small entity status.
See 37 CFR 1.27

3. |:| Applicant certifies micro entity status. See 37 CFR 1.29.
Applicant must attach form PTO/SB/15A or B or equivalent.

4, IZ' Specification [Total Pages 47 ]
Both the claims and abstract must start on a new page.
(See MPEP § 608.01(a} for information on the preferred arrangement)

5. I:l Drawing(s) (35 U.S.C. 113) [Total Sheets ]

6. Inventor’s Oath or Declaration [Total Pages 2 ]
(including substitute statements under 37 CFR 1.64 and assignments
serving as an oath or declaration under 37 CFR 1.63(e}}

a. I:' Newly executed (original or copy)
b. A copy from a prior application (37 CFR 1.63(d))

7. Application Data Sheet  * See note below.
See 37 CFR 1.76 (PTO/AIA/14 or equivalent)

8. CD-ROM or CD-R
in duplicate, large table, or Computer Program {Appendix)

I:' Landscape Table on CD

9. Nucleotide and/or Amino Acid Sequence Submission
(if applicable, items a. — c. are required)

a. l:' Computer Readable Form (CRF)

b. l:' Specification Sequence Listing on:
i. |:| CD-ROM or CD-R (2 copies); or
ii. |:| Paper

[ I:l Statements verifying identity of above copies

ACCOMPANYING APPLICATION PAPERS

10.[ ]

1. ]
12.[ ]
13.[ ]

14.
15.[ ]

16.[ |
17.[ ]

18.

Assignment Papers
(cover sheet & document(s))
Name of Assignee

37 CFR 3.73(c) Statement Power of Attorney

(when there is an assignee)

English Translation Document
(if applicable)

Information Disclosure Statement
(PTO/$B/08 or PTO-1449)

I:l Copies of citations attached
Preliminary Amendment

Return Receipt Postcard
(MPEP § 503) (Should be specifically itemized)

Certified Copy of Priority Document(s)
(if foreign priority is claimed)

Nonpublication Request

Under 35 U.S.C. 122(b){(2){B){i). Applicant must attach form PTO/SB/35
or equivalent.

Other: COver Letter to the Commissioner for Patents;

Certificate of Transmission under 37 C.F.R. § 1.8(a)

interest in the matter. See 37 CFR 1.46(b).

*Note: (1) Benefit claims under 37 CFR 1.78 and foreign priority claims under 1.55 must be included in an Application Data Sheet (ADS).
(2) For applications filed under 35 U.S.C. 111, the application must contain an ADS specifying the applicant if the applicant is an
assignee, person to whom the inventor is under an obligation to assign, or person who otherwise shows sufficient proprietary

19. CORRESPONDENCE ADDRESS

The address associated with Customer Number: 91684

OR I:' Correspondence address below

Name

Address

City State Zip Code

Country Telephone Email

seare | /[Heldl M. Berven, Ph.D/ Date January 19, 2021)
Name 1A Registration No.

Lmmree | HeEIDI M. Berven, Ph.D. ey | 48,951 )

This collection of information is required by 37 CFR 1.53(b). The information is required to obtain or retain a benefit by the public which is to file {and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete,

including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on
the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND

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

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.

Azurity Ex. 1023
IPR Petition — USP 11,298,349
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NTTEINT A NT Heidi M. Berven, Ph.D.
HHONIGMAN Office: 269.337.7710
Mobile: 269.365.8962

hberven@honigman.com

VIA EES

January 19, 2021

Commissioner for Patents

United States Patent and Trademark Office
P. O. Box 1450

Alexandria, VA 22313

Re:  US Patent Application No.: TBD
Inventors: Jo Ann Wilson, et al.
Filing Date: January 19, 2021
Title: Processes for Preparing Quinoline Compounds and Pharmaceutical

Compositions Containing Such Compounds
Attorney Docket No.: 224990/10-039C5-US/484561

Dear Sir or Madam:
Enclosed for filing please find the following documents:

This Cover Letter to the Commissioner for Patents;

Utility Patent Application Transmittal form (PTO/AIA/15);
Application Data Sheet (PTO/AIA/14);,

Specification, Claims, and Abstract (47 pages);

Search Documents (2 pages)

Preliminary Amendment;

Inventor Declarations (2);

Power of Attorney (PTO/AIA/82);

Fee Transmittal form (PTO/SB/17); and

0. Certificate of Transmission under 37 C.FR. § 1.8(a).

= 00NN R W =

This application is a continuation of United States Application Serial Number
16/706,323, filed December 6, 2019, which is a divisional of United States Application Serial
Number 16/151,653, filed October 4, 2018, now United States Patent Number 10,543,206, which
is a division of United States Application Serial Number 15/348,716, filed November 10, 2016,
now United States Patent Number 10,123,999, which is a divisional of United States Application
Serial Number 13/984,559, filed March 20, 2014, now united States Patent Number 9,717,720,
which claims priority under 35 U.S.C. § 371 to Patent Cooperation Treaty Application Number
PCT/US2012/024591, filed February 10, 2012, which claims the benefit of United States
Provisional Application Number 61/441,520, filed February 10, 2011, and United States
Provisional Application Number 61/441,527, filed February 10, 2011, the entire contents of
which are incorporated herein by reference.

Honigman LLP « 650 Trade Centre Way « Suite 200 + Kalamazoo, Michigan 49002-0402
37781663.1
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HONIGMAN.,

Commissioner for Patents
January 19, 2021
Page 2

It is believed that due with this submission is the Basic Utility Application Fee of
$320.00, the Utility Search Fee of $700.00, and the Utility Examination Fee of $800.00. The
Applicant hereby authorizes the Patent Office to charge this total of $1,820.00 to Deposit
Account No. 503145, referencing Attorney Docket Number 224990/10-039C5-US/484561.

Very truly yours,
HONIGMAN LLP
/Heidi M. Berven, Ph.D ./

Heidi M. Berven, Ph.D.
Reg. No. 48,951

HMB/ayp

Enclosures

Honigman LLP « 650 Trade Centre Way « Suite 200 + Kalamazoo, Michigan 49002-0402
37781663.1
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

Processes for Preparing Quinoline Compounds and Pharmaceutical
Compositions Containing Such Compounds

First Named Inventor/Applicant Name:

Jo Ann Wilson

Filer:

Heid Marie Berven/Amy Peters

Attorney Docket Number:

224990/10-039C5-US/484561

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
UTILITY APPLICATION FILING 1011 1 320 320
UTILITY SEARCH FEE 1111 1 700 700
UTILITY EXAMINATION FEE 1311 1 800 800
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:
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Sub-Total in

Description Fee Code Quantity Amount USD($)
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1820
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Electronic Acknowledgement Receipt

EFS ID: 41685059

Application Number: 17152394

International Application Number:

Confirmation Number: 1066

Processes for Preparing Quinoline Compounds and Pharmaceutical

Title of Invention: Compositions Containing Such Compounds

First Named Inventor/Applicant Name: Jo Ann Wilson
Customer Number: 91684
Filer: Heid Marie Berven/Amy Peters
Filer Authorized By: Heid Marie Berven
Attorney Docket Number: 224990/10-039C5-US/484561
Receipt Date: 19-JAN-2021
Filing Date:
Time Stamp: 17:17:35
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type DA

Payment was successfully received in RAM $1820

RAM confirmation Number E202111H17530849

Deposit Account

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
4143026
| fititicr el B
Multipart Description/PDF files in .zip description
Document Description Start End
Miscellaneous Incoming Letter 69 69
Transmittal Letter 68 68
Power of Attorney 66 67
Oath or Declaration filed 64 65
Applicant Arguments/Remarks Made in an Amendment 63 63
Specification 62 62
Preliminary Amendment 61 61
Other Reference-Patent/App/Search documents 59 60
Abstract 58 58
Claims 49 57
Specification 12 48
Application Data Sheet 4 11
Transmittal of New Application 3 3
Miscellaneous Incoming Letter 1 2
Warnings:

Information:
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35631

2 Fee Worksheet (SB06) fee-info.pdf no 2
fdoadS50acela2c7521daf1dc9010f8e8a96d
baa1l
Warnings:
Information:
Total Files Size (in bytes): 4178657

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventors: Jo Ann Wilson, et al. Art Unit: TBD
Application No.:  TBD Examiner: TBD
Filing Date: January 19, 2021 Conf. No.: TBD

Atty. Docket No.:  224990/10-039C5-US/484561

Title: Processes for Preparing Quinoline Compounds and Pharmaceutical Compositions Containing
Such Compounds

CERTIFICATE OF TRANSMISSION UNDER 37 C.F.R. § 1.8(a)

The undersigned hereby certifies that the following documents are being submitted in accordance
with 37 C.F.R. § 1.6(a)(4) on the 19" day of January 2021.

Cover Letter to the Commissioner for Patents;

Utility Patent Application Transmittal form (PTO/AIA/15);
Application Data Sheet (PTO/AIA/14);,

Specification, Claims, and Abstract (47 pages);

Search Documents (2 pages)

Preliminary Amendment;

Inventor Declarations (2);

Power of Attorney (PTO/AIA/82);

Fee Transmittal form (PTO/SB/17), and

0. This Certificate of Transmission under 37 C.F.R. § 1.8(a).

=00 NN R W =

/Amy L. Peters/

Amy L. Peters (for Heidi M. Berven, Reg. No. 48,951)

37784062.1
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PTO/SB/17 (10-20)

Approved for use through 12/31/2020. OMB 0651-0032

U.5. Patent and Trademark Office; U.5. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995 no persons are required to respond to a collection of information unless jt displays a valid OMB control number

Complete if known
FEE TRANSMITTAL
Filing Date January 19, 2021
|:| Applicant asserts small entity status. See 37 CFR 1.27. First Named Inventor Jo Ann Wilson
Applicant certifies micro entity status. See 37 CFR 1.29. Examiner Name TBD
Form PTO/SB/15A or B or equivalent must either be enclosed or have Art Unit
been submitted previously. rni TBD
TOTAL AMOUNT OF PAYMENT | $) 1 ,820.00 Practitioner Docket No.  (224990/10-039C5-US/ 484561

METHOD OF PAYMENT (check all that apply)

|:| Check D Credit Card |:| Money Order |:| None D Other (please identify):

|:| Deposit Account Deposit Account Number: 503145 Deposit Account Name: Honigman LLP

For the above-identified deposit account, the Director is hereby authorized to (check all that apply):

|:| Charge fee(s) indicated below I:l Charge fee(s) indicated below, except for the filing fee

|:| Charge any additional fee{s) or underpayment of fee(s) |:| Credit any overpayment of fee(s)
under 37 CFR 1.16 and 1.17
WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide credit card
information and authorization on PTO-2038.

FEE CALCULATION
1. BASIC FILING, SEARCH, AND EXAMINATION FEES {U = undiscounted fee; S = small entity fee; M = micro entity fee)
FILING FEES SEARCH FEES EXAMINATION FEES
Application Type u(s) S (85) M ($) U ($) S (8) M (S) U () S{$) M (S) Fees Paid {$)
Utility 320 160* 80 700 350 175 800 400 200 1,820.00 |
Design 220 110 55 160 80 40 640 320 160
Plant 220 110 55 440 220 110 660 330 165
Reissue 320 160 80 700 350 175 2,320 1,160 580
Provisional 300 150 75 0 0 0 0 0 0

* The $160 small entity status filing fee for a utility application is further reduced to $80 for a small entity status applicant who files the application via EFS-Web.
2. EXCESS CLAIM FEES

Fee Description Undiscounted Fee (8)  Small Entity Fee {$)  Micro Entity Fee ($)
Each claim over 20 (including Reissues) 100 50 25
Each independent claim over 3 (including Reissues) 480 240 120
Multiple dependent claims 860 430 215
Total Claims Extra Claims Fee (S) Fee Paid ()

-200rHP = 0 X 0 = 0 Multiple Dependent Claims
HP = highest number of total claims paid for, if greater than 20. Fee ($) Fee Paid ()
Indep. Claims Extra Claims Fee (3) Fee Paid ($) 0 0

-30orHP= 0 X 0 = 0

HP = highest number of independent claims paid for, if greater than 3.
3. APPLICATION SIZE FEE

If the specification and drawings exceed 100 sheets of paper (excluding electronically filed sequence or computer listings under 37 CFR 1.52(e)),
the application size fee due is $420 ($210 for small entity) ($105 for micro entity) for each additional 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1){G) and 37 CFR 1.16(s).

Total Sheets Extra Sheets Number of each additional 50 or fraction thereof Fee ($) Fee Paid ($)
-100= /50= 0O (round up to a whole number) X 0 = 0
4. OTHER FEE(S) Fees Paid {$)
Non-English specification, $140 fee {$70 for small entity) ($35 for micro entity) 0
Non-electronic filing fee under 37 CFR 1.16(t) for a utility application, $400 fee {$200 small or micro entity) 0
Other (e.g., late filing surcharge): 0
( SUBMITTED BY B
Signature /Heidi M. Berven/Ph.D./ | atomeyngeny38,951 | Telephone269-337-7710
\_Name (Print/Type) |Heidi M. Berven, Ph.D. pateJanuary 19, 2021 )

This collection of information is required by 37 CFR 1.136. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14, This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the
amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450, DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS, SEND
TO: Commissioner for Patents, P.0. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9189 and select option 2,
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Doc Code: PA..

Document Description: Power of Attorney

PTO/AIA/82A (07-13)

Approved for use through 03/31/2021. OMB 0651-0035

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

\_

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE

REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is
directed, the Power of Attorney will not be recognized in the application.

Application Number T B D

Filing Date January 19, 2021

First Named Inventor

Jo Ann Wilson

Title

Compositions Containing Such Compounds

Processes for Preparing Quinoline Compounds and Pharmaceutical

Art Unit T B D

Examiner Name T B D

Attorney Docket Number

224990/10-039C5-US/484561

SIGNATURE of Applicant or Patent Practitioner

Signaure /Heidi M. Berven, Ph.D/| o

January 19, 2021

Name

Heidi M. Berven, Ph.D.

Registration
Number

48,951

Title (if Applicant is a
juristic entity)

Attorney for Applicant

Applicant Name (if Applicant is a juristic entity) Exe I iX i S I n C
y .

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If
more than one applicant, use multiple forms.

v

*Total of I forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by
the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.11 and 1.14. This collection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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Doc Code: PA..

T PTO/AIA/BZE (07-13)
Document Description: Power of Atiorney Appraved for use through 01/31/2018 OMB 0851-0035
U.5. Patent and Trademark Office; U §. DEPARTMENT OF COMMERCE

Under the Paperwark Reduction Act of 1995, no persons are required {0 respond to a collection of information uniess it digpiays a valid OMB control number

POWER OF ATTORNEY BY APPLICANT

| hereby revoke all previous powers of attorney given in the application identified in gither the attached transmittal letter or
the boxes balow,

Application Number Filing Date

{Note: The boxes above may be ieft blank if informatiéh is provided on form PTO/AIA/S2A.)

‘ ‘/ ] | hereby appoint the Patent Practitioner(s) associated with the following Customer Number as myfour attorney(s) or agent(s), and
to transact all business in the United States Patent and Trademark Office connected therewith for the ap
the attached transmittal letter {form PTQO/AIA/B2A) or identified above; 7

OR

-cato“ referenced in

!:[ | hereby appoint Practitioner(s) named in the attached list {form PTO/AIA/B2C) as my/our atiorney(s) or ageni(s), and to fransact
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the
attached transmittal letter (form PTO/AIA/B2A) or identified above. (Nots: Complate form PTO/AIA/S2C.)

Please recognize or change the correspondence address for the application identifisd in the attached transmittal
letter or the boxes above to:

The address associated with the above-mentioned Customer Number
OR

[l ] The address associated with Customer Number: i """""""""""""""""""""""""""""""""""""""""""""
OR i

D Firm or
individual Name
Address

City ' l State l ] Zip E
Country

Telephone ‘ V l Email i

I am the Applicant {if the Appiicant is a juristic entity, list the Appilicant name in the box):

Exelixis, Inc.

[:E Inventor or Joint Inventor (title not required below)
!:3 Legal Representative of a Deceased or Legally Incapacitated inventor (title not required below)
Assignee or Person to Whom the inventor is Under an Obligation to Assign {provide signer’s title if applicant is a juristic entity)

[:] Person Who Otherwise Shows Sufficient Proprietary Interest {e.g., a petition under 37 CFR 1.48(b}(2} was granted in the
.Zpplication of Is concurrently being filed with this documeni) {provide signer's title if applicant is a juristic entity)
SIGNATURE of Applicant for Patent
The undersigned {(whose title is,)pphed below) is authorzed to act on behalf of the applicant {e, g where the aéphc{ar" isa guristaf‘ entity}.

Sigraiurs ey [ s Geiona) [ TRL 11T
Name Jeffrey §~§B§séigié§ J
Title Execwﬁ/@g Vice President and General Counsel

NOTE: Signatué‘e - This form must be signed by the applicant in accordance with 37 GFR 1.33. See 37 CFR 1.4 for signature requirements
and cerifications. If more than one applicant, use muitiple forms.

:DTotai of forms are submitted

THicolpsion nf irarmation I8 vetuned by 37 C"R 1434, 132, and 1,33, The information i avywnad 1o sitsir or retain a banalit by the public which is to file (and by the

USPTQ o pracess) an application. (‘mummimt‘\f is governed b,l 35U:8:C. 122 ang 37 CFR 1.1 and 1.14. This coliection is estimated to take 3 minutes to complats,
including gathering, preps

ing, and submitting the completed spplication form to the USPTO. Time will vary depending upon the ingividual case, Any comments on the amount
of time you require to complete this form andfor suggestions for reducing this burden, should be sent to the Chiaf Information Officer, U-S: Patent and Trademark Office, U.S.
Deparment of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450, OO NOT SERND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner
for Patents, P.0. Box 1450, Alexandria, VA 22313-1450.

# you need assistance in completing the form, call 1-800-FT0-9193 and sefect option 2.
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PTO/AIA/01 (06-12)

Approved for use through 01/31/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Titieof | Processes for Preparing Quinoline Compounds and Pharmaceutical Compositions
Invention | Containing Such Compounds

As the below named inventor, | hereby declare that:

This declaration i ati
is directed to: D The attached application, or

16/348,716

EI United States application or PCT international application number

November 10, 2016

filed on

The above-identified application was made or authorized to be made by me.

| believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

| hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (5) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

Inventor: Jo AQEVW|SEn ) 7 Date (Optional):
B v
Signature: A%/%\ A T T -

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have
been previously filed. Use an additional PTO/AIA/01 form for each additional inventor.

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. The information is required to obtain or retain a benefit by the public which is to file (and
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1 minute to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-8199 and select option 2.
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PTO/AIALT (08-12)

Approved for use through 11/30/2020. OMB 0851-0032

U8, Patent and Trademarx Office; U.8 DEPARTMENT OF COMMERCE

Under the Papanvork Reduction Act of 1995, no persons are required to respond to a collection of information unisss it displays a valid OMB control number.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.78)

Tine of | Frocesses for Preparing Quinoline Compounds and Pharmaceutical Compositions
inventien | Containing Such Compounds

Ag the below named inventor, | heraby declare that:

The attached application, or

— 16/151,653

Eﬁ United States application or PCT international application number

""" October 4, 2018

This declaration E
is directed to ‘

filed on

The above-identified application was made or authorized fo ba made by me.

| believe that | am the original invenior or an origing! joint inventor of a claimed invention in the apglication.

| hereby acknowledge that any willful false staternant made in this declaration is punishable under 18 U.S.C, 1001
by fine or imprisonment of niot more than five (5) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitling personal information in documents filed in a patent application that may
Fcontribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbears
{cther than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. if this type of personal information is inciuded in documents submitted o the USPTO,
patiticners/applicants should consider redacling such personal information from the documents before submitting them to the
USPTC. Petitioner/applicant is advisad that the racord of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandened appiication may also be available to the public if the appiication is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not refained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

inventor: Khalid Shah Date (Optional) ; “% Fuwi 2019

Signature: g‘{wéﬁg-\

Note: An application data sheet (PTO/5B/14 or equivaient), including narming the entire inventive entity, must accompany this form or must have
been previously filed. Use an additional PTO/AIANT form for each additional inventor,

This coltection of information is required by 356 U.S.C. 115 and 37 CFR 1.63. The information is required to oblain o retain a benefit by the public which is to file (and
by tha USPTO to pracess) an application, Confidentiaiity is governed by 35 U.S5.C 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take ¢ minute to
complete, including gathering, preparing, and submitting the completed application form to the USPTC. Time will vary depending upon the individual case, Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief information Officer, U.5.
Patent and Trademark Office, 1.8, Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450, DO NOT SEND FEES OR COMPLETED FORMS 70
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandris, VA 223131450,

if you need assistance in compleling the form, call 1-800-PT0-8199 and select eption 2.
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Inventors: Jo Ann Wilson, et al. Art Unit: To Be Determined
Application No.: To Be Determined Examiner:  To Be Determined
Filing Date: January 19, 2021 Conf. No.:  To Be Determined
Atty. Docket No.: 224990/10-039C5-US/484561

REMARKS

Amendments to the Specification

The Applicant has amended the application to state that This application is a continuation
of United States Application Serial Number 16/706,323, filed December 6, 2019, which is a
divisional of United States Application Serial Number 16/151,653, filed October 4, 2018, now
United States Patent Number 10,543,206, which is a division of United States Application Serial
Number 15/348,716, filed November 10, 2016, now United States Patent Number 10,123,999,
which is a divisional of United States Application Serial Number 13/984,559, filed March 20,
2014, now united States Patent Number 9,717,720, which claims priority under 35 U.S.C. § 371
to Patent Cooperation Treaty Application Number PCT/US2012/024591, filed February 10,
2012, which claims the benefit of United States Provisional Application Number 61/441,520,
filed February 10, 2011, and United States Provisional Application Number 61/441,527, filed

February 10, 2011, the entire contents of which are incorporated herein by reference.

Conclusion and Required Fees
It is believed that due with this submission is the Basic Utility Application Fee of
$320.00, the Utility Search Fee of $700.00, and the Utility Examination Fee of $800.00. The
Applicant hereby authorizes the Patent Office to charge this total of $1,820.00 to Deposit
Account No. 503145, referencing Attorney Docket Number 224990/10-039C5-US/484561.
Respectfully submitted,
HONIGMAN LLP

/Heidi M. Berven, Ph.D ./

Dated: January 19, 2021

Heidi M. Berven, Ph.D.

Reg. No. 48,951

650 Trade Centre Way, Suite 200
Kalamazoo, MI 49002-0402
Telephone: (269) 337-7710
Facsimile: (269) 337-7711

37782256.1
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Inventors: Jo Ann Wilson, et al. Art Unit: To Be Determined
Application No.: To Be Determined Examiner:  To Be Determined
Filing Date: January 19, 2021 Conf. No.:  To Be Determined
Atty. Docket No.: 224990/10-039C5-US/484561

AMENDMENT TO THE SPECIFICATION

On page 1 of the specification, after the title and header, please replace paragraph [0001]
with the following paragraph:

[0001] This application is a continuation of United States Application Serial Number
16/706,323, filed December 6, 2019, which is a divisional of United States Application Serial
Number 16/151,653, filed October 4, 2018, now United States Patent Number 10,543,206, which
is a division of United States Application Serial Number 15/348,716, filed November 10, 2016,
now United States Patent Number 10,123,999, which is a divisional of United States Application
Serial Number 13/984,559, filed March 20, 2014, now united States Patent Number 9,717,720,
which claims priority under 35 U.S.C. § 371 to Patent Cooperation Treaty Application Number
PCT/US2012/024591, filed February 10, 2012, which claims the benefit of United States
Provisional Application Number 61/441,520, filed February 10, 2011, and United States
Provisional Application Number 61/441,527, filed February 10, 2011, the entire contents of

which are incorporated herein by reference.

37782256.1
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventors: Jo Ann Wilson, et al. Art Unit: To Be Determined
Application No.:  To Be Determined Examiner: To Be Determined
Filing Date: January 19, 2021 Conf No.: To Be Determined

Atty. Docket No.:  224990/10-039C5-US/484561

Title: Processes for Preparing Quinoline Compounds and Pharmaceutical Compositions Containing
Such Compounds

Commissioner for Patents

United States Patent and Trademark Office
P. O. Box 1450

Alexandria, VA 22313-1450

PRELIMINARY AMENDMENT UNDER 37 C.F.R. § 1.115

Dear Sir or Madam:

Prior to examination of the application, please amend the above-referenced application as
follows:
Amendments to the specification begin on page 2.

Remarks begin on page 3.

37782256.1
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INTERNATIONAL SEARCH REPORT

Internatlonal appiication No

PCT/US2012/024591

A CLASSIFICATION OF SUBJECT MATTER
INV. CO7D215/227  A61K31/47
ADD.

Ab1P35/00

Acoording to Intematicnal Patent Classification (IPC) or to both national clagsification and IPC

B. FIELDS SEARCHED

CO7D A61K A61P

Minimum dosumentation searched (clasoification aystam followed by olassifioation symbals)

Dosumentation searched othor than minimum dooumentation ta the extent that such doouments aro inoluded in the fiokls soarahed

EPO-Internal, CHEM ABS Data, WPl Data

Efectronio data baso consulted during the intemational search (name of data base and, where practioshle, search tarma used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Categary”

Citation of decument, with indication, where appropriats, of the relevant passages

Relovant to olaim No.

cited in the application

X WO 2010/083414 Al (EXELIXIS INC [US]; ST
CLAIR BROWN ADRIAN [GB]; LAMB PETER [US];
GALLAG) 22 July 2010 (2010-07-22)

Scheme 1 on page24; claims;claim 11

1-34

D Further decuments are lated inthe continuation of Box C.

See patent tamlly annex.

R~y
¥ ]

of oited o 1 H

AT d t dafining the g
to be of particular relevance

*E" eariier application or patent but published on cr after the intemational
filing date

°L" documantwhich may throw doubts on prionty da!més) orwhich is
cited to establish the publication date of ancther sitation or other

| state of the art which is not considered

T* later document published after the intermational fiting date or prioriig
dabe and not in canflict with the applicatian but eited te understan
the principle or theary underlying the inventicn

X* document of particular relovance; the claimed invention cannct be
oconsidered novel or cannot be considered to involve an inventive
step when tho deaument ia taken alone

"¥* documant of particular rak taimed i i t be

European Patent Offica, P.B. 5818 Patantlaan 2
NL - 2280 HV Rijswilk

Tel. (+31-70) 340-2040,

Fax: (+31.70) 340-3018

A p ; the
spacial regson (as specified) considered to invalve an inventive step when the document is
*Q* document referring to an oral disclosure, use, exhibition or ather ined with one or more cther such ds ts, such binat
meana being cbvious to a person skilled in the art
*P* dooumant published prior to the intemational filing date but fater than
tha priority date claimed *&° dooument member of the same patent family
Date of the actual p of the intemational h Date of mailing of the intarnaticnal search report
16 May 2012 25/05/2012
Name and mailing address of the 1EA/ Authorized cfficer

Wolf, Claudia

Form PCTASA210 (second sheet) (Aprl 2005)
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INTERNATIONAL SEARCH REPORT

Intormation on patent family members

International application No

PCT/US2012/024591
Patent document Publication Patent family Publication
cited in search report date membar(s) dsale
WO 2010083414 Al 22-07-2010 AR 075025 Al 02-03-2011
AU 2010204619 Al 01-09-2011
CA 2758030 Al 22-07-2010
CN 102388024 A 21-03-2012
EP 2387563 Al 23-11-2011
KR 20120013301 A 14-02-2012
SG 173014 Al 29-08-2011
™ 201036948 A 16-10-2010
US 2012035212 Al 09-02-2012
W0 2010083414 Al 22-07-2010

Form PCTASAI210 (patent family annax) {April 2005)
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PTO/AIA/14 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 224990/10-039C5-US/484561

Application Data Sheet 37 CFR 1.76

Application Number

Processes for Preparing Quinoline Compounds and Pharmaceutical Compositions Containing Such

Title of Invention Compounds

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

[ Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Inventor 1
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Jo Ann Wilson
Residence Information (Select One) (¢) US Residency () Non US Residency () Active US Military Service
City | San Francisco State/Province | CA Country of Residencé | US

Mailing Address of Inventor:

Address 1 74 Seward Street
Address 2
City San Francisco ‘ State/Province CA
Postal Code 94114 | Country | us
Inventor 2
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Khalid Shah
Residence Information (Select One) (o) US Residency () Non US Residency () Active US Military Service
City | Half Moon Bay State/Province | CA Country of Residencd us

Mailing Address of Inventor:

Address 1 281 Eagle Trace Drive

Address 2

City Half Moon Bay ‘ State/Province CA
Postal Code | 94019 | Country i us

All Inventors Must Be Listed - Additional Inventor Information blocks may be
generated within this form by selecting the Add button.

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).
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U.S. Patent

PTO/AIA/14 (02-18)
Approved for use through 11/30/2020. OMB 0651-0032
and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

224990/10-039C5-US/484561

Application Number

Title of Invention

Processes for Preparing Quinoline Compounds and Pharmaceutical Compositions Containing Such
Compounds

[ ] An Address is being provided for the correspondence Information of this application.

Customer Number

91684

Email Address

patent@honigman.com

Application Information:

Title of the Invention

Compounds

Processes for Preparing Quinoline Compounds and Pharmaceutical Compositions Containing Such

Attorney Docket Number

224990/10-039C5-US/484561

Small Entity Status Claimed [ ]

Application Type

Nonprovisional

Subject Matter

Utility

Total Number of Drawing Sheets (if any)

Suggested Figure for Publication (if any)

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.S.C. 111(c) and 37 CFR 1.57(a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a).

Application number of the previously

filed application

Filing date (YYYY MM DD)

Intellectual Property Authority or Country -

Publication Information:

[ ] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | hereby request that the attached application not be published under

35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One:

(® Customer Number

(O Us Patent Practitioner

O Limited Recognition (37 CFR 11.9)

Customer Number

91684

EFS Web 2.2.13
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PTO/AIA/14 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

224990/10-039C5-US/484561

Application Number

Title of Invention

Processes for Preparing Quinoline Compounds and Pharmaceutical Compositions Containing Such
Compounds

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes

the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.
When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status | Pending
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
Continuation of 16706323 2019-12-06
Prior Application Status | Patented
Application L Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
16706323 Division of 16151653 2018-10-04 10543206 2020-01-28
Prior Application Status | Patented
Application o Prior Application Filing Date Issue Date
Number Continuity Type Nurmber (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
16151653 Division of 15348716 2016-11-10 10123999 2018-11-13
Prior Application Status | Patented
Application L Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
15348716 Division of 13984559 2014-03-20 9717720 2017-08-01
Prior Application Status | Expired
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
13984559 a 371 of international PCT/US2012/024591 2012-02-10
Prior Application Status | Expired
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCT/US2012/024591 Claims benefit of provisional 61441520 2011-02-10
Prior Application Status | Expired
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

PCT/US2012/024591

Claims benefit of provisional

61441527

2011-02-10

Additional Domestic Benefit/National Stage Data may be generated within this form

by selecting the Add button.

Foreign Priority Information:

EFS Web 2.2.13
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PTO/AIA/14 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

) ) Attorney Docket Number | 224990/10-039C5-US/484561
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention Egorﬁiziensd;or Preparing Quinoline Compounds and Pharmaceutical Compositions Containing Such

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)| the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Application Number Countryi Filing Date (YYYY-MM-DD) Access Code (if applicable)

Additional Foreign Priority Data may be generated within this form by selecting the
Add button.

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition
Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[ ] 16, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.
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PTO/AIA/14 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 224990/10-039C5-US/484561

Application Data Sheet 37 CFR 1.76

Application Number

Processes for Preparing Quinoline Compounds and Pharmaceutical Compositions Containing Such

Title of Invention Compounds

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly sighed and filed with the application, applicant has provided written authority
to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see paragraph A
in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant application
(see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People’s Republic of
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

(1).

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 (opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s)

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[ ] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
[ ] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.
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PTO/AIA/14 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 224990/10-039C5-US/484561

Application Data Sheet 37 CFR 1.76 —
Application Number

Processes for Preparing Quinoline Compounds and Pharmaceutical Compositions Containing Such

Title of Invention Compounds

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant 1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be
identified in this section.

(®) Assignee (O Legal Representative under 35 U.S.C. 117 (O Joint Inventor

O Person to whom the inventor is obligated to assign. O Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. [x]

Organization Name Exelixis, Inc.

Mailing Address Information For Applicant:

Address 1 1851 Harbor Bay Parkway

Address 2

City Alameda State/Province CA
CountryI us Postal Code 94502
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button.

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assignment recorded by the Office.
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PTO/AIA/14 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

) ) Attorney Docket Number | 224990/10-039C5-US/484561
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention Egorﬁiziensd;or Preparing Quinoline Compounds and Pharmaceutical Compositions Containing Such

Assignee 1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information" section will appear on the patent application

publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. []

Prefix Given Name Middle Name Family Name Suffix

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province
Countryi Postal Code
Phone Number Fax Number

Email Address

Additional Assighee or Non-Applicant Assignee Data may be generated within this form by
selecting the Add button.

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature (/Heidi M. Berven, Ph.D./ Date (YYYY-MM-DD)| 2020-01-19

First Name | Heidi M. Last Name | Berven Registration Number | 48,951

Additional Sighature may be generated within this form by selecting the Add button.
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Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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PROCESSES FOR PREPARING QUINOLINE COMPOUNDS AND
PHARMACEUTICAL COMPOSITIONS CONTAINING SUCH COMPOUNDS

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of priority to U.S. Provisional Application No.
61/441,520, filed February 10, 2011, and 61/441,527, filed February 10, 2011, which are

incorporated herein by reference

FIELD OF THE INVENTION
[0002] This disclosure relates to processes for preparing compounds useful for
modulating protein kinase enzymatic activity. More specifically, this disclosure relates to
processes for preparing quinolines that are useful for modulating cellular activities such as
proliferation, differentiation, programmed cell death, migration, and chemo-invasion and to

pharmaceutical compositions containing such compounds.

BACKGROUND OF THE INVENTION
[0003] Traditionally, dramatic improvements in the treatment of cancer are associated
with identification of therapeutic agents acting through novel mechanisms. One mechanism
that can be exploited in cancer treatment is the modulation of protein kinase activity because
signal transduction through protein kinase activation is responsible for many of the
characteristics of tumor cells. Protein kinase signal transduction is of particular relevance in,
for example, renal, gastric, head and neck, lung, breast, prostate, and colorectal cancers;
hepatocellular carcinoma; as well as in the growth and proliferation of brain tumor cells.
[0004] Protein kinases can be categorized as receptor type or non-receptor type.
Receptor-type tyrosine kinases are comprised of a large number of transmembrane receptors
with diverse biological activity. For a detailed discussion of the receptor-type tyrosine
kinases, see Plowman et al., DN&P 7(6): 334-339, 1994. Since protein kinases and their
ligands play critical roles in various cellular activities, deregulation of protein kinase
enzymatic activity can lead to altered cellular properties, such as uncontrolled cell growth
associated with cancer. In addition to oncological indications, altered kinase signaling is
implicated in numerous other pathological diseases, including, for example, immunological
disorders, cardiovascular diseases, inflammatory diseases, and degenerative diseases.
Therefore, protein kinases are attractive targets for small molecule drug discovery.

Particularly attractive targets for small-molecule modulation with respect to antiangiogenic
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and antiproliferative activity include receptor type tyrosine kinases c-Met, KDR, c-Kit, Axl,
flt-3, and flt-4.

[0005] The kinase c-Met is the prototypic member of a subfamily of heterodimeric
receptor tyrosine kinases (RTKs) which include Met, Ron, and Sea. The endogenous ligand
for c-Met is the hepatocyte growth factor (HGF), a potent inducer of angiogenesis. Binding
of HGF to c-Met induces activation of the receptor via autophosphorylation, resulting in an
increase of receptor dependent signaling, which promotes cell growth and invasion. Anti-
HGF antibodies or HGF antagonists have been shown to inhibit tumor metastasis in vivo
(See: Maulik et al Cytokine & Growth Factor Reviews 2002 13, 41-59). c-Met
overexpression has been demonstrated on a wide variety of tumor types including breast,
colon, renal, lung, squamous cell myeloid leukemia, hemangiomas, melanomas,
astrocytomas, and glioblastomas. Additionally, activating mutations in the kinase domain of
c-Met have been identified in hereditary and sporadic renal papilloma and squamous cell
carcinoma. (See, e.g., Maulik et al., Cytokine & growth Factor reviews 2002 13, 41-59;
Longati et al., Curr Drug Targets 2001, 2, 41-55; Funakoshi et al., Clinica Chimica Acta 2003
1-23).

[0006] Inhibition of epidermal growth factor (EGF), vascular endothelial growth factor
(VEGF), and ephrin signal transduction will prevent cell proliferation and angiogenesis, two
key cellular processes needed for tumor growth and survival (Matter A., Drug Disc. Technol.
2001 6, 1005-1024). Kinase KDR (refers to kinase insert domain receptor tyrosine kinase)
and flt-4 (fms-like tyrosine kinase-4) are both VEGF receptors. Inhibition of EGF, VEGF,
and ephrin signal transduction will prevent cell proliferation and angiogenesis, two key
cellular processes needed for tumor growth and survival (Matter A. Drug Disc. Technol.
2001 6, 1005-1024). EGF and VEGF receptors are desirable targets for small molecule
inhibition. All members of the VEGF family stimulate cellular responses by binding to
tyrosine kinase receptors (the VEGFRs) on the cell surface, causing them to dimerize and
become activated through transphosphorylation. The VEGF receptors have an extracellular
portion with immunoglobulin-like domains, a single transmembrane spanning region, and an
intracellular portion containing a split tyrosine-kinase domain. VEGF binds to VEGFR-1 and
VEGFR-2. VEGFR-2 is known to mediate almost all of the known cellular responses to
VEGF.

[0007] Kinase c-Kit (also called stem cell factor receptor or steel factor receptor) is a type
3 receptor tyrosine kinase (RTK) belonging to the platelet-derived growth factor receptor

subfamily. Overexpression of c-Kit and c-Kit ligand has been described in variety of human

2
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diseases, including human gastrointestinal stromal tumors, mastocytosis, germ cell tumors,
acute myeloid leukemia (AML), NK lymphoma, small-cell lung cancer, neuroblastomas,
gynecological tumors, and colon carcinoma. Moreover, elevated expression of ¢-Kit may
also relate to the development of neoplasia associated with neurofibromatosis type 1 (NF-1),
mesenchymal tumors GISTs, and mast cell disease, as well as other disorders associated with
activated c-Kit.

[0008] Kinase Flt-3 (fins-like tyrosine kinase-3) is constitutively activated via mutation,
either in the juxtamembrane region or in the activation loop of the kinase domain, in a large
proportion of patients with AML (Reilly, Leuk. Lymphoma, 2003, 44: 1-7).

[0009] Small-molecule compounds that specifically inhibit, regulate, and/or modulate the
signal transduction of kinases, such as ¢c-Met, VEGFR2, KDR, c-Kit, Ax], flt-3, and flt-4
described above, are particularly desirable as a means to treat or prevent discase states
associated with abnormal cell proliferation and angiogenesis. One such small-molecule is

compound IA, which has the chemical structure:
“%r“
H3C—0 N/

1A
W02005/030140 describes the synthesis of compound IA (Table 2, Compound 12, Example
48) and also discloses the therapeutic activity of this molecule to inhibit, regulate, and/or
modulate the signal transduction of kinases (Assays, Table 4, entry 289), the entire contents
of which is incorporated herein by reference.
[0010] Although therapeutic efficacy is the primary concern for a therapeutic agent, the
pharmaceutical composition can be equally important to its development. Generally, the drug
developer endeavors to discover a pharmaceutical composition that possesses desirable
properties, such as satisfactory water-solubility (including rate of dissolution), storage
stability, hygroscopicity, and reproducibility, afl of which can impact the processability,
manufacture, and/or bioavailability of the drug.
[0011] Accordingly, there is a need for the discovery of new processes for making
quinolines such as compound IA that minimize the formation of undesirable process

contaminants or byproducts. There is also a need for new pharmaceutical compositions

containing quinolines such as compound IA that are essentially free of process byproducts.
3
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SUMMARY OF THE INVENTION
[0012] These and other needs are met by the present disclosure, which is directed to
processes for making and compositions containing quinolines or pharmaceutically acceptable
salts thereof.

[0013] In one aspect, the disclosure relates to processes for preparing a compound of

formula I:
x2 H H
! 30
o I L O (o] - n1
L
HsC—O N
or a pharmaceutically acceptable salt thereof, wherein:
X' is H, Br, Cl, or F;
X’ is H, Br, Cl, or F;

nl is 1-2; and
n2is 1-2.

I

[0014] Intermediates useful in preparing the above compounds are also disclosed.
[0015] The compounds of formula I are useful as protein kinase modulators, and they

inhibit various protein kinases including Ret and c-Met.

[0016] In another aspect, the disclosure provides a process for preparing compound IB:
N N
/O/ o o}
O F
H,C—O
= O
P

H,C—0O N HO

(o]
IB

from compound IA:
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HaC—0

HiC—-0O N
IA,
comprising;:
(a) heating and agitating a mixture comprising compound IA and L-malic acid,
methylethyl ketone, and water;
(b) cooling the mixture;
(c) vacuum distilling the mixture successively; and
d) isolating the compound of IB by filtration.

[0017] In another aspect, the disclosure provides a progcess for preparing compound IB:
N N
Ty
O F
HsC—O
= (o]
L2
H,C—O N HO

(o]
IB
from compound IA:
N. Q K
/©/ © © O\
0 F
H3C—O x
P
HaC~0 N
IA,

comprising:
(a) heating and agitating a mixture comprising compound IA and L-malic acid,
methylethyl ketone, and water;
(b) cooling the mixture;
(c) seeding the mixture with compound IB;

(d) vacuum distilling the mixture; and

5
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(e) isolating compound IB by filtration.
[0018] In another aspect, the disclosure provides compound I, 1A, or IB admixed with

less than 100 ppm 6,7-dimethoxy-quinoline-4-ol, the structure of which is HiCo N7
[0019] In another aspect, the disclosure provides pharmaceutical compositions containing
the compound of formula I, compound 1A, or compound IB for oral administration.

[0020] In another aspect, the disclosure provides a pharmaceutical tablet composition

according to Table 1.

Table 1

Ingredient Yo wiw
Compound I 31.68
Microcrystalline Cellulose 38.85
{MCC) (Avicel PH102)
Lactose anhydrous 60 M 19.42
Hydroxypropyl Cellulose, EXF 3.00
Croscarmellose Sodium 3.00
Total Intra-granular 95.95
Silicon dioxide, Colloidal PWD 0.30
Croscarmellose Sodium 3.00
Magnesium Stearate 0.75
Total 100.00

[0021] In another aspect, the disclosure provides a pharmaceutical tablet composition
according to Table 2.

Table 2

Ingredient (Yo w/w)
Compound I 25.0-33.3
Microcrystalline Cellulose, NF q.s
Hydroxypropyl Cellulose, NF 3
Poloxamer, NF 0-3
Croscarmellose Sodium, NF 6.0
Colloidal Silicon Dioxide, NF 0.5
Magnesium Stearate, NF 0.5-1.0
Total 100

[0022] In another aspect, the disclosure provides a pharmaceutical tablet composition
according to Table 2A.
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Table 2A

| Ingredient Yo wiw
Compound IB (10 % drug load as
Compound [A) , 12.67
MCC 51.52
Lactose 25.76
Hydroxypropyl cellulose 3.0
Croscarmellose Sodium 6.0
Colloidal Silicon Dioxide 0.3
Magnesium Stearate 0.75
Total 100

[06023] In another aspect, the disclosure provides a pharmaceutical capsule composition

according to Table 3.

Table 3
Ingredient mg/unit dose
Compound IB (10 % drug 25
load as Compound [1A)
Silicified Microcrystalline 196.75
Cellulose
Croscarmellose sodium 12.5
Sodium starch glycolate 12.5
Fumed Silica 0.75
Stearic acid 2.5
Total Fill Weight 250

[0024] In another aspect, the disclosure provides a pharmaceutical capsule composition
according to Table 4.

Table 4
| Ingredient mg/unit dose
Compound IB (50 % drug 100
load as Compound 1A)
Silicified Microcrystalline 75.40
Cellulose
Croscarmellose sodium 10.00
Sodium Starch Glycolate 10.00
Fumed silica 0.6
Stearic Acid 4.0
Total Fill Weight 200
[0025] In another aspect, the disclosure provides a pharmaceutical capsule composition

according to Table 5, wherein the IB weight equivalents are provided.

Page 35



WO 2012/109510

PCT/US2012/024591

Table 5
mg/unit dose
| Ingredient 50mg
Compound IB 63.35
Microcrystalline Cellulose 95.39
Croscarmellose sodium 9.05
Sodium starch glycolate 9.05
Fumed Silica 0.54
Stearic acid 3.62
Total Fill Weight 181.00
{0026] In another aspect, the disclosure provides a pharmaceutical capsule composition
according to Table 6, wherein the IB weight equivalents are provided.
Table 6
mg/unit dose
| Ingredient 60mg
Compound IB 73.95
Microcrystalline Cellulose 114.36
Croscarmellose sodium 10.85
Sodium starch glycolate 10.85
Fumed Silica 0.65
Stearic acid 4.34
Total Fill Weight 217.00

[0027]

In another aspect, the invention is directed to a pharmaceutical composition

comprising compound I, IA, or IB admixed with less than 100 ppm 6,7-dimethoxy-quinoline-

HgC’o I =
., . HiC< =
4-0), the structure of which is o N

[0028]

CH

, and a pharmaceutically acceptable carrier.

There are many different aspects and embodiments of the disclosure described

herein, and each aspect and each embodiment is non-limiting in regard to the scope of the

disclosure. The terms “aspects” and “embodiments” are meant to be non-limiting regardless
of where the terms “aspect” or “embodiment” appears in this specification. The transitional
term “comprising,” as used herein, which is synonymous with “including,” “containing,” or
“characterized by,” is inclusive or open-ended and does not exclude additional, unrecited

elements.
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DETAILED DESCRIPTION OF THE INVENTION
Definitions
[0029] As used herein, the following words and phrases are generally intended to have
the meanings as set forth below, except to the extent that the context in which they are used
indicates otherwise or they are expressly defined to mean something different.
[0030] The word “can” is used in a non-limiting sense and in contradistinction to the
word “must.” Thus, for example, in many aspects of the invention a certain element is
described as “can” having a specified identity, which is meant to convey that the subject
element is permitted to have that identity according to the invention but is not required to
have it.
[0031] If a group “R” is depicted as “floating” on a ring system, then unless otherwise
defined, the substituent(s) “R” can reside on any atom of the ring system, assuming
replacement of a depicted, implied, or expressly defined hydrogen from one of the ring
atoms, so long as a stable structure is formed.
[0032] When there are more than one such depicted “floating” groups, such as where
there are two groups; then, unless otherwise defined, the “floating” groups can reside on any
atoms of the ring system, again assuming each replaces a depicted, implied, or expressly
defined hydrogen on the ring.
[06033] “Pharmaceutically acceptable salts” include acid addition salts.
[0034] “Pharmaceutically acceptable acid addition salt” refers to those salts that retain the
biological effectiveness of the free bases and that are not biologically or otherwise
undesirable, formed with inorganic acids such as hydrochloric acid, hydrobromic acid,
sulfuric acid, nitric acid, phosphoric acid, and the like, or mixtures thereof, as well as organic
acids such as acetic acid, trifluoroacetic acid, propionic acid, glycolic acid, pyruvic acid,
oxalic acid, maleic acid, malonic acid, succinic acid, fumaric acid, tartaric acid, citric acid,
benzoic acid, cinnamic acid, mandelic acid, methanesulfonic acid, ethanesulfonic acid, p-
toluenesulfonic acid, salicylic acid, and the like, or mixtures thereof.
[0035] “Essentially free” as used in the phrase “essentially free of process byproducts or
contaminants,” means that a compound or composition as disclosed here in is admixed with
200 parts per million (ppm) or less of such byproducts or contaminants.
[06036] The disclosure is further illustrated by the following examples, which are not to be
construed as limiting the disclosure in scope or spirit to the specific procedures described in

them. Unless specified otherwise, the starting materials and various intermediates may be

Page 37



WO 2012/109510 PCT/US2012/024591

obtained from commercial sources, prepared from commercially available organic

compounds, or prepared using well-known synthetic processes.

Processes
Aspect 1: Processes for Making Compounds of Formula I

[06037] Aspect (1) of the invention relates to a process of preparing a compound of

formula I:
X2 H S Z H
( ) n2\ x N N N 1
o l / [e) @] I /_( x )n1
HaC—0O X
P
HaC—0O N

I

or a pharmaceutically acceptable salt thereof, wherein:

X'is H, Br, Cl, or F;

X?is H, Br, Cl, or F;

nl is 1-2; and

n2is 1-2;
the process comprising:
contacting the compound of formula g(1) with reactant z(1) to yield the compound of formula
I:

(x?3),,

(x2) H H
\ NH> H l‘IZ\ N N
Y AT 8 G,
(o] X
_ o O "M H.C-O
C-0 3
N HaC-0 N

HaC-O

[0038] The reaction is advantageously carried out under suitable reaction conditions.
Non-limiting examples of suitable reaction conditions include using basic conditions. Non-
limiting examples of basic conditions that can be used in Aspect (1) include the use of
inorganic bases, such as aqueous KOH, NaOH, K>CO;, Na;CO3, K3PO4, NazPO4, K2HPO,,
Na,HPO,, and the like, or mixtures thereof. Other non-limiting examples of suitable reaction
conditions include using suitable solvents. Non-limiting examples of suitable solvents that
can be used include water miscible solvents, such as THF, acetone, ethanol, and the like, or
mixtures thereof. Other non-limiting examples of suitable reaction conditions include using
suitable temperatures. Suitable temperatures that may be used for the reaction include a

10
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temperature at a range from about 10 °C to about 30 °C, or alternatively, at a range from
about 15 °C to about 28 °C, or alternatively, at a range from about 20 °C to about 25 °C. The
product formed by the reaction is in the free base form, and this free base form may be
converted into a pharmaceutically acceptable salt thereof by processes known in the art. For
example, the compound of formula I can be converted to the L-malate salt by the addition of
L-malic acid and a suitable solvent.

[0039] Utilities of the compound of formula I are further described in WO 2005/030140

A2, which is incorporated herein by reference.

Embodiments of Aspect (1) Part A

[0040] In another embodiment of Aspect (1), X'isClorF.
[0041]) In another embodiment of Aspect (1), X? is Cl or F.
[0042] In another embodiment of Aspect (1), X' is F.
[0043]  In another embodiment of Aspect (1), X° is F.
[0044] In another embodiment of Aspect (1), X' is H.
[0045] In another embodiment of Aspect (1), X2 is H.
[0046] In another embodiment of Aspect (1), nl is 1.
[0047] In another embodiment of Aspect (1), n2 is 1.
[0048] In another embodiment of Aspect (1), nl is 2.
{0049] In another embodiment of Aspect (1), n2 is 2.
[0050] All compounds of formula I for Aspect (1) disclosed above include any of the

disclosed alternative embodiments in Part A for each of X' . Xz, nl or n2, in combination with

any other of the disclosed alternative embodiments in Part A for each of X', X2, nl, or n2, as

well as a pharmaceutically acceptable salt of any such combination.

Embodiments of Aspect (1) Part B
[0051] In another embodiment of Aspect (1), nl and n2 are each 1.

[0052] In another embodiment of Aspect (1), nl and n2 are each 2.
[06053] In another embodiment of Aspect (1), nl is 1; and n2 is 2.
[0054] In another embodiment of Aspect (1), nl is 2 and n2 is 1.
[0055] In another embodiment of Aspect (1), X' is H; and X? is F.
[0056]  Inanother embodiment of Aspect (1), X' is F; and X is H.
[0057] In another embodiment of Aspect (1), X' and X2 are each H.
[0058] In another embodiment of Aspect (1), X' and X? are each F.

11
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[0059] In another embodiment of Aspect (1), X' is Cl; and X? is H.
[0060] In another embodiment of Aspect (1), X'is H; and X? is CL.
[0061]  Inanother embodiment of Aspect (1), X' and X are each Cl.
[0062] In another embodiment of Aspect (1), X' is Cl; and X* is F.
[0063]  Inanother embodiment of Aspect (1), X' is F; and X? is Cl.

Embodiments of Aspect (1) Part C
[0064] In an embodiment of Aspect (1), the compound of formula g(1) can be made by

reacting a compound of formula f(1) with reactant y(1) to yield the compound of g{1):

NH,
reactant y(1) NH, / \
HaCO g 7\ (X y—
3 N 2)/ 0O
(g Y= H,CO
- j@@
H,CO N

N
£(1) H;CO o)

wherein LG represents a leaving group, and each of X?, and n2 are as defined in Aspect (1),
or as in any of the embodiments of Aspect (1) Part A. A non-limiting example of a leaving
group includes a halo group such as Cl, Br, or F. Various compounds of reactant y(1) are
commercially available, such as 2-fluoro-4-aminophenol and 4-aminophenol. Also, the
skilled artisan would be able to make any variation of reactant y(1) using commercially
available starting materials and by using known techniques to modify these commercially
available starting materials to yield various compounds within the scope of reactant y(1).
[0065] The reaction in this embodiment is advantageously carried out under suitable
reaction conditions. Non-limiting examples of suitable reaction conditions include using
suitable solvents such as polar solvents. Non-limiting examples of polar solvents that can be
used include tetrahydrofuran (THF), dimethylacetamide (DMA), dimethylsulfoxide (DMSO),
dimethylformamide (DMF), ethyl acetate, N-methyl pyrrolidone (NMP), propylene
carbonate, and the like, or mixtures thereof. In another embodiment, the polar solvent is
dimethylacetamide (DMA). In another embodiment, the polar solvent is dimethylsulfoxide
(DMSQ). In another embodiment, the polar solvent is dimethylformamide (DMF). In
another embodiment, the polar solvent is ethyl acetate. In another embodiment, the polar
solvent is N-methyl pyrrolidone (NMP). In another embodiment, the polar solvent is
propylene carbonate. In another embodiment, the solvent is a mixture of solvents, such as a

mixture comprising THF and DMA.
12

Page 40



WO 2012/109510 PCT/US2012/024591

[0066] The reactants (1) and y(1) can be added together at a temperature ranging from
about 10 °C to about 30 °C, or alternatively, from about 15 °C to about 28 °C, or
alternatively, from about 20 °C to about 25 °C. The mixture is then heated to a temperature
ranging from about 80 °C to about 125 °C, or alternatively, from about 95 °C to about 110
°C, or alternatively, from about 100 °C to about 105 °C, and the selected temperature is
maintained until the reaction is complete.

[0067] Other non-limiting examples of suitable reaction conditions in this step of Aspect
(1) include the use of a suitable base, such as a metal hydroxide or a non-nucleophilic base.
Examples of metal hydroxides include sodium hydroxide or potassium hydroxide. Non-
limiting examples of non-nucleophilic bases that can be used include lithium
diisopropylamide, lithium tetramethylpiperidide, and alkali metal alkoxides such as sodium
tert-butoxide, potassium tert-butoxide, sodium-pentoxide, and the like, or mixtures thereof.
Preferably, the base is sodium tert-butoxide or sodium tert-pentoxide. In one embodiment,
the base is sodium tert-pentoxide. Typically the sodium tert-pentoxide is commercially
available as 35 weight percent solution of base in tetrahydrofuran, or as a 95 weight percent
solid reagent. Preferably, the sodium tert-pentoxide is a 95 weight percent solid.

[0068] Typically, approximately 1.1 to 3.0 molar equivalents of base are used relative the
moles of f(1) that are used. More preferably, 1.3 to 2.5 molar equivalents of base are used
relative the moles of f(1) that are used. More preferably, 1.5 to 2.2 molar equivalents of base
are used relative the moles of f(1) that are used. More preferably, 1.7 to 2.1 molar
equivalents of base are used relative the moles of f{1) that are used.

[0069] Typically, the amount of molar equivalents of amino phenol that are used exceeds
the molar equivalents of base that are used. In one embodiment, 1.1 to 2 molar equivalents of
amino phenol are used relative to the molar equivalents of base that are used.

[0070] Once the reaction is substantially complete, the reaction mixture can be cooled to
a temperature ranging from about 10 °C to about 25 °C. Precooled water can be charged at a
rate to maintain a temperature that ranges from about 5 °C to about 35 °C. Alternatively, the
precooled water can be charged at a rate to maintain a temperature that ranges from about 10
°C to about 25 °C. As a non-limiting example, the precooled water can be at a temperature
ranging from about 0 °C to about 10 °C. As another non-limiting example, the precooled
water can be at a temperature ranging from about 2 °C to about 7 °C. The precipitate can be
collected by filtration under standard conditions and purified by standard purification
techniques.
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Embodiments of Aspect (1) Part D
[0071] In an embodiment of Aspect (1), the compound of formula f(1) can be made by

converting a compound of formula e(1) to the compound of formula f(1):

OH LG
HsCO N H,CO “
= =
HsCO N HaCO N
(1)

(1) |
wherein LG represents a leaving group. Non-limiting examples of leaving groups that can be
used include halo groups (e.g., Cl, Br, or F) that can be added by halogenating agents. Non-
limiting examples of halogenating agents that can be used include chlorinating agents, such
as SOCl,, SO,Cl,, COCl, PCls, POCl3, and the like.
[0072]) The reaction is advantageously carried out under suitable reaction conditions.
Non-limiting examples of suitable reaction conditions in Part D of Aspect (1) include the use
of suitable solvents. Non-limiting example of suitable solvents that can be used during the
halogenation of the compound of formula e(1) include a polar, aprotic solvent, such as
CH;CN, DMF, and the like, or mixtures thereof. In other embodiments, the chlorination can
be carried out using POCl; in acetonitrile, COCl; in DMF, or SOCl; in DMF. The addition of
the chlorination agent is advantageously carried out at a temperature ranging from about 60
°C to about 90 °C. In another embodiment, the addition of the chlorination agent can be
carried out at a temperature ranging from about 70 °C to about 85 °C. In another
embodiment, the addition of the chlorination agent can be carried out at a temperature
ranging from about 74 °C to about 80 °C. The product can then be collected by filtration and
purified using standard techniques.

Embodiments of Aspect (1) Part E

[0073] In an embodiment of Aspect (1), reactant z(1) can be made by reacting reactant
z(1a) with a chlorinating agent to yield reactant z(1):

/ 9x\1) » ﬁ%’)m

chorinating agent =
. N
Cl
HO N H 1
reactant z(1a) reactant (1)
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wherein X' is Br, Cl, or F; and nl is 1-2. Compounds of reactant z(1a) can be made
according to the process described in Example 25 of WO 2005/030140 A2, and the skilled
artisan would be able to make any necessary substitutions using commercially available
starting materials to come up with various compounds within the scope of reactant z(1a).
Example 25 in WO 2005/030140 A2 is incorporated herein by reference.

[0074] The reaction is advantageously carried out under suitable reaction conditions.
Non-limiting examples of suitable reaction conditions include using a chlorinating agent such
as POCl;, oxalyl chloride, and the like. In another embodiment, oxalyl chloride is used as a
chlorinating agent. Non-limiting examples of suitable reaction conditions include carrying
out the reaction at a temperature in the range from about 0 °C to about 25 °C, or alternatively
at a temperature in the range from about 5 °C to about 20 °C. Other non-limiting examples of
suitable reaction conditions include carrying out the reaction in a suitable solvent. Non-
limiting examples of suitable solvents that can be used include polar aprotic solvents, such as
halogenated hydrocarbons (e.g., dichloromethane and chloroform), ethers (e.g., Et,0),
dioxane, tetrahydrofuran (THF) containing catalytic DMF, and the like, or mixtures thereof.
The resulting solution containing reactant z(1) can be used, without further processing, to

make the compound of formula 1.

Other Embodiments of Aspect (1)

[0075] In another embodiment of Aspect (1), the compound of formula I is a compound

of formula IA-1:
le) X
H3C—0 x
L.
H;C—0 N ,
IA-1

or a pharmaceutically acceptable salt thereof, wherein:

X' is H, Cl, Br, or F; and X*is H, Cl, Br, or F. Compound IA can be in the free base
form or it can converted to a pharmaceutically acceptable salt thereof. Accordingly,
compound IA can be converted to its L-malate salt by the addition of L-malic acid and a
suitable solvent.

[0076] In another embodiment of Part D of Aspect (1), the compound of formula e(1) is
compound e(2):
15
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H
=~
HaCO N
o2)
and the compound of formula (1) is compound f(2):
|
F
H,CO N

£(2)

H

[0077] In another embodiment of Part C of Aspect (1), the compound of formula (1) is
|
HyCO §
ZF
HaCO N
f(2)
HO

reactant (y}(2)

compound f(2):

reactant y(1) is reactant (y)(2):

wherein X? is hydrogen or fluoro; and

the compound of formula g(1) is of formula g(2):
NH
sz
H,CO N/
£(2)

[0078] In a further embodiment, the reaction employs a non-nucleophilic base. In a

N

further embodiment, the non-nucelophilic base is an alkali metal alkoxide; and the reaction is
carried out in a polar solvent. In a further embodiment, the alkali metal alkoxide is sodium

tert-butoxide, and the polar solvent is DMA.
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[0079] In another embodiment of Part C of Aspect (1), the compound of formula f(1) is

|

HzCO. N
/

H;CO N

£(2)

HO

reactant (y)(3)

compound f(2):

reactant y(1) is reactant (y)(3):

wherein X? is hydrogen or fluoro; and

the compound of formula g(1) is compound g(3):

e

\/\Q

H,CO N
&(3)
[0080] In another embodiment of Aspect (1) of this disclosure, the compound of formula
g(1) is compound g(3):
NH,

H3C SN

o
HiCO N
2(3)

reactant z(1) is reactant (z)(2):
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/%\ reactant z(2)
; and

the compound of formula I is compound IA:

S
HiC—0O N/
IA

[0081] In a further embodiment, the reaction is carried out in the presence of an inorganic
base. In a further embodiment, the inorganic base is K2CO3, and the solvent employed in this
reaction is a combination of THF and H,O.
[0082] In another embodiment of Aspect (1) of this disclosure, X' and X* for each of
formula g(1) and reactant z(1) are each selected from Cl or F. In another embodiment, X'
and X for each of formula g(2), and reactant z(1) are both F.
[0083] The compound of formula f(2),or a pharmaceutically acceptable salt thereof, can

be made by converting the compound of formula e(2) to a compound of formula f(2) with a

chlorinating agent in a suitable solvent:

H
H3C S |
/ chorinating H3CO N
agent
HiCO N
HiCO N

e(2)
£(2)

The compound of formula f(2) can be in its free base form or converted to a pharmaceutically
acceptable salt thereof. The reaction conditions that can be used in this aspect include any of

the reaction conditions disclosed in Part E of Aspect (1).

Aspect 2: Processes for Making Compounds of Formula g(2)
[0084] Aspect (2) of the disclosure relates to a process of preparing compound g(2):

18

Page 46



WO 2012/109510 PCT/US2012/024591

NH,

H3CO N
HaCO N/
2(2)
or a pharmaceutically acceptable salt thereof; the process comprising reacting compound f(2)
with reactant y(3) under basic conditions (e.g., using 2,6-lutidine) in an appropriate solvent to
yield compound g(3):

reactant y(3)

NH
I
H3CO §

HO

NH.

/ H3CO
H3CO N

=
/
f@ HaCO' N
£(3)
The reaction conditions that can be used in this aspect include any of the reaction conditions

disclosed in Part C of Aspect (1).
[0085] Alternative reaction conditions that can be used in this aspect include any of the

reaction conditions disclosed in Parts C and D of Aspect (1).

Aspect 3: Processes for Making Compounds of IB

[0086] As indicated above, in one aspect, the invention provides a process for preparing

compound IB:
N N
@] o
O F
Hs,C—0
= 0
H3C—O N HO

o]

from compound IA:
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HaC—0

HaC—0 N

comprising:

(a) heating and agitating a mixture comprising compound IA and L-malic acid,

methylethyl ketone, and water;

(b) cooling the mixture;

(c) vacuum distilling the mixture successively; and

@ isolating the compound of IB by filtration.
[0087] In one embodiment of this aspect, compound IA is admixed with a sufficient
amount of L-malic acid in a methylethyl ketone (MEK)/water (1:1) mixture. Alternatively,
L-malic acid is added as a solution in water to a mixture of compound IA in methyl ethyl
ketone. Generally the amount of L-malic is greater than 1 molar equivalent relative to
compound IA. The mixture of compound 1A and L-malic acid in MEK/water is heated at
about 40-70 °C, and preferably at about 50-60 °C, and more preferably at about 55-60 °C
with agitation, such as by stirring or the like, for about 1 to about 5 hours. At the end of the
heating, the mixture is optionally clarified by filtering to give a clear solution. The resulting
clear solution is then vacuum distilled from 1 to about 5 times at 150 to 200 mm Hg and a
maximum jacket temperature of 55 °C to provide the desired crystalline compound of IB.
[0088] In one embodiment, L-malic acid is charged as a solution in water to compound
IA. Generally the amount of L-malic is greater than 1 molar equivalent relative to compound
IA. The mixture of compound IA and L-malic acid in MEK/water is heated at about 40-70
°C, and preferably at about 50-60 °C, and more preferably at about 55-60 °C with agitation,
such as by stirring or the like, for about 1 to about 5 hours. At the end of the heating, the
mixture is optionally clarified by filtering to give a clear solution which is at a temperature of
about 30-40 °C, and more preferably at a temperature of about 33-37 °C. This clear solution
is optionally seeded to facilitate crystallization. After seeding, the resulting mixture is
vacuum distilled as provided above.
[0089] In one embodiment, compound IB is in the N-1 form. In another embodiment,
compound IB is in the N-2 form. In another embodiment, compound IB is a mixture of the
N-1 form and the N-2 form. Processes for preparing the N-1 and N-2 forms of compound IB
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are disclosed in WO 2010/083414 (PCT/US2010021194), the entire contents of which are
incorporated herein by reference.

[0090] In another embodiment, the disclosure relates to compound IA or IB admixed with
100 ppm or less of 6,7-dimethoxy-quinoline-4-ol. In one embodiment, the compound is
admixed with 50 ppm or less of 6,7-dimethoxy-quinoline-4-ol. In another embodiment, the
compound is admixed with 25 ppm or less of 6,7-dimethoxy-quinoline-4-ol. In another
embodiment, the compound is admixed with 10 ppm or less of 6,7-dimethoxy-quinoline-4-ol.
In another embodiment, the compound is admixed with 5 ppm or less of 6,7-dimethoxy-
quinoline-4-ol. In another embodiment, the compound is admixed with 2.5 ppm or less of
6,7-dimethoxy-quinoline-4-ol.

[0091] In another embodiment, the disclosure relates to compound IA admixed with 100
ppm or less of 6,7-dimethoxy-quinoline-4-ol. In one embodiment, the compound is admixed
with 50 ppm or less of 6,7-dimethoxy-quinoline-4-ol. In another embodiment, the compound
is admixed with 25 ppm or less of 6,7-dimethoxy-quinoline-4-ol. In another embodiment, the
compound is admixed with 10 ppm or less of 6,7-dimethoxy-quinoline-4-ol. In another
embodiment, the compound is admixed with 5 ppm or less of 6,7-dimethoxy-quinoline-4-ol.
In another embodiment, the compound is admixed with 2.5 ppm or less of 6,7-dimethoxy-
quinoline-4-ol.

[0092] In another embodiment, the disclosure relates to compound IB admixed with 100
ppm or less of 6,7-dimethoxy-quinoline-4-ol. In one embodiment, the compound is admixed
with 50 ppm or less of 6,7-dimethoxy-quinoline-4-ol. In another embodiment, the compound
is admixed with 25 ppm or less of 6,7-dimethoxy-quinoline-4-ol. In another embodiment, the
compound is admixed with 10 ppm or less of 6,7-dimethoxy-quinoline-4-ol. In another
embodiment, the compound is admixed with 5 ppm or less of 6,7-dimethoxy-quinoline-4-ol.
In another embodiment, the compound is admixed with 2.5 ppm or less of 6,7-dimethoxy-
quinoline-4-ol.

[0093) In another embodiment, the disclosure relates to compound IB in the N-1 form
admixed with 100 ppm or less of 6,7-dimethoxy-quinoline-4-ol. In one embodiment, the
compound is admixed with 50 ppm or less of 6,7-dimethoxy-quinoline-4-ol. In another
embodiment, the compound is admixed with 25 ppm or less of 6,7-dimethoxy-quinoline-4-ol.
In another embodiment, the compound is admixed with 10 ppm or less of 6,7-dimethoxy-
quinoline-4-ol. In another embodiment, the compound is admixed with 5 ppm or less of 6,7-
dimethoxy-quinoline-4-ol. In another embodiment, the compound is admixed with 2.5 ppm
or less of 6,7-dimethoxy-quinoline-4-ol.
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[0094] In another embodiment, the disclosure relates to compound IB in the N-2 form
admixed with 100 ppm or less of 6,7-dimethoxy-quinoline-4-ol. In one embodiment, the
compound is admixed with 50 ppm or less of 6,7-dimethoxy-quinoline-4-ol. In another
embodiment, the compound is admixed with 25 ppm or less of 6,7-dimethoxy-quinoline-4-ol.
In another embodiment, the compound is admixed with 10 ppm or less of 6,7-dimethoxy-
quinoline-4-ol. In another embodiment, the compound is admixed with 5 ppm or less of 6,7-
dimethoxy-quinoline-4-ol. In another embodiment, the compound is admixed with 2.5 ppm
or less of 6,7-dimethoxy-quinoline-4-ol.

[0095] In another embodiment, the disclosure relates to compound IB as a mixture of the
N-1 form and the N-2 form admixed with 100 ppm or less of 6,7-dimethoxy-quinoline-4-ol,
In one embodiment, the compound is admixed with 50 ppm or less of 6,7-dimethoxy-
quinoline-4-ol. In another embodiment, the compound is admixed with 25 ppm or less of
6,7-dimethoxy-quinoline-4-ol. In another embodiment, the compound is admixed with 10
ppm or less of 6,7-dimethoxy-quinoline-4-ol. In another embodiment, the compound is
admixed with 5 ppm or less of 6,7-dimethoxy-quinoline-4-ol. In another embodiment, the

compound is admixed with 2.5 ppm or less of 6,7-dimethoxy-quinoline-4-ol.

Pharmaceutical Compositions
{0096] In another embodiment, the disclosure relates to a pharmaceutical composition

comprising Compound I, IA, or IB. Various carriers used in formulating pharmaceutically
acceptable compositions and known techniques for their bulk preparation and subsequent
production into unit dosage forms are employed to make the pharmaceutical compositions
disclosed herein and are described in Remington: The Science and Practice of Pharmacy, 21st
edition, 2005, ed. D. B. Troy, Lippincott Williams & Wilkins, Philadelphia, and
Encyclopedia of Pharmaceutical Technology, eds. J. Swarbrick and J. C. Boylan, 1988-1999,
Marcel Dekker, New York. The amount of carriers and excipients used in a composition can
be varied proportionally according to the amount of active ingredient used (that is,
Compound I, IA or IB).

[0097] In one embodiment, the pharmaceutical composition is a tablet.

[0098] In another embodiment, the pharmaceutical composition is a capsule.

[0099] In another embodiment, the pharmaceutical composition comprises Compound
IA.

[00100] In another embodiment, the pharmaceutical composition comprises Compound IB.
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[00101] In another embodiment, the pharmaceutical composition comprises Compound IB.
as the N-1 polymorph.

[00102] In another embodiment, the pharmaceutical composition comprises Compound IB
as the N-2 polymorph.

[00103] In another embodiment, the pharmaceutical composition comprises Compound IB
as a mixture of the N-1 form and the N-2 form.

[00104] In another embodiment, the disclosure relates to a pharmaceutical composition
comprising Compound IA or IB; one or more fillers; one or more disintergrants; one or more
glidants; and one or more lubricants.

[00105] In this embodiment, the filler comprises microcrystalline cellulose.

[00106] In this embodiment, the disintegrant comprises croscarmellose sodium.

[00107] In this embodiment, the disintegrant comprises croscarmellose sodium and sodium
starch glycolate.

[00108] In this embodiment, the glidant comprises fumed silica.

[00109] In this embodiment, the lubricant comprises stearic acid.

[00110] Inanother embodiment, the disclosure relates to a pharmaceutical composition
comprising Compound IA or IB; microcrystalline cellulose; lactose; hydroxypropyl cellulose;
croscarmellose sodium; colloidal silicon dioxide; and magnesium stearate.

(00111] In another embodiment, the disclosure relates to a pharmaceutical composition
comprising Compound IA or IB; microcrystalline cellulose; hydroxypropyl cellulose; a
surfactant; croscarmellose sodium; colloidal silicon dioxide; and magnesium stearate.
[00112] In another embodiment, the disclosure relates to a pharmaceutical composition
comprising Compound IA or IB; microcrystalline cellulose; croscarmellose sodium; fumed
silica; and stearic acid.

[00113] In another embodiment, the disclosure relates to a pharmaceutical composition
comprising Compound IA or IB; microcrystalline cellulose; anhydrous lactose;
hydroxypropyl cellulose; croscarmellose sodium,; silicon dioxide; and magnesium stearate.
[00114] In another embodiment, the disclosure relates to a pharmaceutical composition
comprising Compound IA or IB; microcrystalline cellulose; anhydrous lactose;
hydroxypropyl cellulose; a surfactant; croscarmellose sodium; silicon dioxide; and
magnesium stearate.

[00115] In another aspect, the disclosure provides a pharmaceutical composition
according to Tables 1, 2, 2A, 3, 4, 5, and 6 as provided above. The compositions are

prepared according to methods available to the skilled artisan. For example, the Tablet
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formulations are prepared by combining, blending, and compacting the components of the
tablet compositions. The capsule compositions are prepared by combining and blending the
components and then placing the blend in a gelatin capsule.
[00116] For example, the 25 mg capsules (Table 3, 10 percent drug load formulation) are
prepared as follows. The drug substance is delumped through a mill. The delumped drug
substance is then co-screened with an equal volume Prosolv HD90, The excipients, except for
stearic acid, are screened and charged to a blender along with the co-screened drug substance.
The mixture is blended in a V-Blender. This process is repeated to manufacture a second
sublot of unlubricated blend. The two sublots are then combined together in a V-blender and
lubricated with stearic acid which has been co-screened with an equal volume of unlubricated
blend. The final blend is then encapsulated into opaque, size 1 gelatin capsules using an
automated capsule filling machine. The capsules are then weight sorted through an automatic
weight sorter.
(00117] The 100-mg capsules (Table 4, 50% drug load formulation) are manufactured in
two equal sublots of 5 kg of blend which are combined prior to lubricant blend The drug
substance is delumped through a mill. The excipients, except for stearic acid, are screened
and charged to the mixer along with the delumped drug substance. The mixture is blended
with a high shear mixer. The process is repeated to manufacture a second sublot of
unlubricated blend. The final blend is then encapsulated into Swedish oraopaque, size 1
gelatin capsules using an automated capsule filling machine. The capsuare then weight sorted
through an automatic weight sorter.
[00118] The 50 and 60 mg capsules (Tables 5 and 6) are prepared in a similar fashion as
the 25 and 100 mg capsules.
[00119] In another aspect, the disclosure relates to a pharmaceutical composition
comprising a compound of Formula IA or IB and a pharmaceutically acceptable carrier
admixed with less than 100 ppm of 6,7-dimethoxy-quinoline-4-ol. 6,7-dimethoxy-quinoline-
OH

ch’O I S
. . Hac\ =
4-0l, the structure of which is O N

chloride (1) and is a byproduct that may form during the synthesis of Compound IA or IB.

, can be used as reagent e(1) to make

Minimizing the concentration of contaminants or byproducts such as 6,7-dimethoxy-
quinoline-4-ol in pharmaceutical compositions destined for human administration is

desirable.
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[00120] In one embodiment, the pharmaceutical composition as defined in any of the
previous embodiments (for example, the pharmaceutical composition of Tables 1, 2, 2A, 3, 4,
5, and6) is admixed with 100 ppm 6,7-dimethoxy-quinoline-4-ol.

[00121] In another embodiment, the pharmaceutical composition as defined in any of the
previous embodiments is admixed with 50 ppm 6,7-dimethoxy-quinoline-4-ol.

[00122] In another embodiment, the pharmaceutical composition as defined in any of the
previous embodiments is admixed with 25 ppm 6,7-dimethoxy-quinoline-4-ol.

[00123] In another embodiment, the pharmaceutical composition as defined in any of the
previous embodiments is admixed with 15 ppm 6,7-dimethoxy-quinoline-4-ol.

[00124] In another embodiment, the pharmaceutical composition as defined in any of the
previous embodiments is admixed with 10 ppm 6,7-dimethoxy-quinoline-4-ol.

[00125] In another embodiment, the pharmaceutical composition as defined in any of the
previous embodiments is admixed with 5 ppm 6,7-dimethoxy-quinoline-4-ol.

[00126] In another embodiment, the pharmaceutical composition as defined in any of the
previous embodiments is admixed with 2.5 ppm 6,7-dimethoxy-quinoline-4-ol.

[00127] In another embodiment, the disclosure relates to a pharmaceutical composition
comprising Compound IA or IB; one or more fillers; one or more disintergrants; one or more
glidants; and one or more lubricants admixed with 100 ppm or less 6,7-dimethoxy-quinoline-
4-ol.

[00128] In this embodiment, the filler comprises microcrystalline cellulose.

[00129] In this embodiment, the disintegrant comprises croscarmellose sodium.

[00130] In this embodiment, the disintegrant comprises croscarmellose sodium and sodium
starch glycolate.

[00131] In this embodiment, the glidant comprises fumed silica.

[00132] In this embodiment, the lubricant comprises stearic acid.

(060133] Inanother embodiment, the disclosure relates to a pharmaceutical composition
comprising Compound IA or IB; microcrystalline cellulose; croscarmellose sodium; fumed
silica; and stearic acid; admixed with 100 ppm or less of 6,7-dimethoxy-quinoline-4-ol. In
one embodiment of this embodiment, the composition is admixed with 50 ppm or less of 6,7-
dimethoxy-quinoline-4-ol. In another embodiment of this embodiment, the composition is
admixed with 25 ppm or less of 6,7-dimethoxy-quinoline-4-ol. In another embodiment of
this embodiment, the composition is admixed with 10 ppm or less of 6,7-dimethoxy-

quinoline-4-ol. In another embodiment of this embodiment, the composition is admixed with
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5 ppm or less of 6,7-dimethoxy-quinoline-4-ol. In another embodiment of this embodiment,
the composition is admixed with 2.5 ppm or less of 6,7-dimethoxy-quinoline-4-ol.

[00134] In another embodiment, the disclosure relates to a pharmaceutical composition
comprising Compound IA or IB; microcrystalline cellulose; anhydrous lactose;
hydroxypropyl cellulose; a surfactant; croscarmellose sodium; silicon dioxide; and
magnesium stearate; admixed with 100 ppm or less of 6,7-dimethoxy-quinoline-4-o0l. In one
embodiment of this embodiment, the composition is admixed with 50 ppm or less of 6,7-
dimethoxy-quinoline-4-ol. In another embodiment of this embodiment, the composition is
admixed with 25 ppm or less of 6,7-dimethoxy-quinoline-4-ol. In another embodiment of
this embodiment, the composition is admixed with 10 ppm or less of 6,7-dimethoxy-
quinoline-4-ol. In another embodiment of this embodiment, the composition is admixed with
5 ppm or less of 6,7-dimethoxy-quinoline-4-ol. In another embodiment of this embodiment,
the composition is admixed with 2.5 ppm or less of 6,7-dimethoxy-quinoline-4-ol.

[00135] In another embodiment, the disclosure relates to a pharmaceutical composition
comprising Compound IA or IB; microcrystalline cellulose; croscarmellose sodium; fumed
silica; and stearic acid; ; admixed with 100 ppm or less of 6,7-dimethoxy-quinoline-4-ol. In
one embodiment of this embodiment, the composition is admixed with 50 ppm or less of 6,7-
dimethoxy-quinoline-4-ol. In another embodiment of this embodiment, the composition is
admixed with 25 ppm or less of 6,7-dimethoxy-quinoline-4-ol. In another embodiment of
this embodiment, the composition is admixed with 10 ppm or less of 6,7-dimethoxy-
quinoline-4-ol. In another embodiment of this embodiment, the composition is admixed with
5 ppm or less of 6,7-dimethoxy-quinoline-4-ol. In another embodiment of this embodiment,

the composition is admixed with 2.5 ppm or less of 6,7-dimethoxy-quinoline-4-ol.

EXAMPLES
[60136] The invention is illustrated further by the following examples in Scheme 1 and the
description thereof, which are not to be construed as limiting the invention in scope or spirit
to the specific procedures described in them. Those having skill in the art will recognize that
the starting materials may be varied and additional steps employed to produce compounds
encompassed by the invention, as demonstrated by the following examples. Those skilled in
the art will also recognize that it may be necessary to utilize different solvents or reagents to
achieve some of the above transformations. Unless otherwise specified, all reagents and

solvents are of standard commercial grade and are used without further purification. The
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appropriate atmosphere to run the reaction under, for example, air, nitrogen, hydrogen, argon,

and the like, will be apparent to those skilled in the art.

fluorophenyl)cyclopropane-1,1-dicarboxamide and the (L)-malate salt thereof.

[00137] A synthetic route that can be used for the preparation of N-(4-{[6,7-
bis(methyloxy)quinolin-4-ylJoxy} phenyl)-N’-(4-fluorophenyl)cyclopropane-1,1-
dicarboxamide and the (L)-malate salt thereof is depicted in Figure 1:

Figure 1
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Preparation of 4-Chloro-6.7-dimethoxy-quinoline

[00138] A reactor was charged sequentially with 6,7-dimethoxy-quinoline-4-ol (47.0 kg)
and acetonitrile (318.8 kg). The resulting mixture was heated to approximately 60 °C, and
phosphorus oxychloride (POCl;, 130.6 kg) was added. After the addition of POCI;, the
temperature of the reaction mixture was raised to approximately 77 °C. The reaction was
deemed complete (approximately 13 hours) when less than 3% of the starting material
remained (in-process high-performance liquid chromatography [HPLC] analysis). The
reaction mixture was cooled to approximately 2 — 7 °C and then quenched into a chilled
solution of dichloromethane (DCM, 482.8 kg), 26 % NH4OH (251.3 kg), and water (300 L).

The resulting mixture was warmed to approximately 20 — 25 °C, and phascs were separated.
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The organic phase was filtered through a bed of AW hyflo super-cel NF (Celite; 5.4 kg) and
the filter bed was washed with DCM (118.9 kg). The combined organic phase was washed
with brine (282.9 kg) and mixed with water (120 L). The phases were separated and the
organic phase was concentrated by vacuum distillation with the removal of solvent
(approximately 95 L residual volume). DCM (686.5 kg) was charged to the reactor
containing organic phase and concentrated by vacuum distillation with the removal of solvent
(approximately 90 L residual volume). Methyl t-butyl ether (MTBE, 226.0 kg) was then
charged and the temperature of the mixture was adjusted to -20 to -25 °C and held for 2.5
hours resulting in solid precipitate which was then filtered and washed with n-heptane (52.0
kg), and dried on a filter at approximately 25 °C under nitrogen to afford the title compound.
(35.6 kg).

Preparation of 4-(6.7-dimethoxy-quinoline-4-vloxy)-phenylamine
[00139] 4-Aminophenol (24.4 kg) dissolved in N,N-dimethylacetamide (DMA, 184.3 kg)

was charged to a reactor containing 4-chloro-6,7-dimethoxyquinoline {35.3 kg), sodium t-
butoxide (21.4 kg) and DMA (167.2 kg) at 20-25 °C. This mixture was then heated to 100-
105 °C for approximately 13 hours. After the reaction was deemed complete as determined
using in-process HPLC analysis (<2% starting material remaining), the reactor contents were
cooled at 15 to 20 °C and water (pre-cooled, 2 to 7 °C, 587 L) charged at a rate to maintain
15 to 30 °C temperature . The resulting solid precipitate was filtered, washed with a mixture
of water (47 L) and DMA (89.1 kg) and finally with water (214 L). The filter cake was then
dried at approximately 25 °C on filter to yield crude 4-(6,7-dimethoxy-quinoline-4-yloxy)-
phenylamine (59.4 kg wet, 41.6 kg dry calculated based on LOD). Crude 4-(6,7-dimethoxy-
quinoline-4-yloxy)-phenylamine was refluxed (approximately 75 °C) in a mixture of
tetrahydrofuran (THF, 211.4 kg) and DMA (108.8 kg) for approximately 1hour and then
cooled to 0-5 °C and aged for approximately 1 h after which time the solid was filtered,
washed with THF (147.6 kg) and dried on a filter under vacuum at approximately 25 °C to
yield 4-(6,7-dimethoxy-quinoline-4-yloxy)-phenylamine (34.0 kg).

Alternative Preparation of 4-

(00140]  4-chloro-6,7-dimethoxyquinoline (34.8 kg) and 4-aminophenol (30.8 kg) and
sodium tert pentoxide (1.8 equivalents) 88.7 kg, 35 wt percent in THF) were charged to a
reactor, followed by N,N-dimethylacetamide (DMA, 293.3 kg). This mixture was then

heated to 105-115 °C for approximately 9 hours. After the reaction was deemed complete as
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determined using in-process HPLC analysis (<2% starting material remaining), the reactor
contents were cooled at 15 to 25 °C and water (315 kg) was added over a two hour period
while maintaining the temperature between 20 and 30 °C. The reaction mixture was then
agitated for an additional hour at 20 to 5 °C. The crude product was collected by filtration
and washed with a mixture of 88 kg water and 82.1 kg DMA, followed by 175 kg water. The
product was dried on a filter drier for 53 hours. The LOD showed less than 1% w/w.

[00141] In an alternative procedure, 1.6 equivalents of sodium tert-pentoxide were used
and the reaction temperature was increased from 110-120 °C. In addition , the cool down
temperature was increased to 35-40 °C and the starting temperature of the water addition was
adjusted to 35-40 °C, with an allowed exotherm to 45 °C.

Preparation of 1-(4-fluoro-phenvlcarbamovl)-cvclopropanecarboxvlic acid

[00142] Triethylamine (19.5 kg) was added to a cooled (approximately 5 C) solution of
cyclopropane-1,1-dicarboxylic acid (24.7 kg) in THF (89.6 kg) at a rate such that the batch
temperature did not exceed 5 °C. The solution was stirred for approximately 1.3 hours, and
then thionyl chloride (23.1 kg) was added, keeping the batch temperature below 10 °C.
When the addition was complete, the solution was stirred for approximately 4 h keeping
temperature below 10 °C. A solution of 4—fluoroaniline (18.0 kg) in THF (33.1 kg) was then
added at a rate such that the batch temperature did not exceed 10 °C. The mixture was stirred
for approximately 10 hours after which the reaction was deemed complete. The reaction
mixture was then diluted with isopropyl acetate (218.1 kg). This solution was washed
sequentially with aqueous sodium hydroxide (10.4 kg, 50 % dissolved in 119 L of water)
further diluted with water (415 L), then with water (100 L) and finally with aqueous sodium
chloride (20.0 kg dissolved in 100 L of water). The organic solution was concentrated by
vacuum distillation (100 L residual volumne) below 40 °C followed by the addition of n-
heptane (171 .4 kg}, which resulted in the precipitation of solid. The solid was recovered by
filtration and washed with n-Heptane (102.4 kg) resulting in wet crude, 1-(4-fluoro-
phenylcarbamoyl)-cyclopropanecarboxylic acid (29.0 kg). The crude, 1-(4-fluoro-
phenylcarbamoyl)-cyclopropanecarboxylic acid was dissolved in methanol (139.7 kg) at
approximately 25 °C followed by the addition of water (320 L) resulting in slurry which was
recovered by fiitration, washed sequentially with water (20 L) and n-heptane (103.1 kg) and
then dried on the filter at approximately 25 °C under nitrogen to afford the title compound
(25.4 kg).
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Preparation of 1-(4-Fluoro-phenvicarbamoyl)-cyclopropanecarbonyl chloride
[00143] Oxalyl chloride (12.6 kg) was added to a solution of 1-(4-fluoro-

phenylcarbamoyl)-cyclopropanecarboxylic acid (22.8 kg) in a mixture of THF (96.1 kg) and
N, N-dimethylformamide (DMF; 0.23 kg) at a rate such that the batch temperature did not

exceed 25 °C. This solution was used in the next step without further processing.

Alternative Preparation of 1-(4-Fluoro-phenvlcarbamoyl)-cyclopropanecarbonyl

chloride
[00144] A reactor was charged with 1-(4-fluoro-phenylcarbamoyl)-
cyclopropanecarboxylic acid (35 kg), 344 g DMF, and 175kg THF. The reaction mixture
was adjusted to 12-17 °C and then to the reaction mixture was charged 19.9 kg of oxalyl
chloride over a period of 1 hour. The reaction mixture was left stirring at 12-17 °C for 3 to 8

hours. This solution was used in the next step without further processing.

Preparation of cyclopropane-1,1-dicarboxyvlic acid [4-(6,7-dimethoxy-guinoline-4-

Yloxv)-phenyll-amide (4-fluoro-phenyl)-amide (Compound IA)
[00145] The solution from the previous step containing 1—(4—fluoro—phenylcarbamoyl)—

cyclopropanecarbonyl chloride was added to a mixture of compound 4-(6,7-dimethoxy-
quinoline-4-yloxy)-phenylamine (23.5 kg) and potassium carbonate (31.9 kg) in THF (245.7
kg) and water (116 L) at a rate such that the batch temperature did not exceed 30 °C. When
the reaction was complete (in approximately 20 minutes), water (653 L) was added. The
mixture was stirred at 20-25 °C for approximately 10 hours, which resulted in the
precipitation of the product. The product was recovered by filtration, washed with a
pre-made solution of THF (68.6 kg) and water (256 L), and dried first on a filter under
nitrogen at approximately 25 °C and then at approximately 45 °C under vacuum to afford the
title compound (41.0 kg, 38.1 kg, calculated based on LOD).

Alternative Preparation of cyclopropane-1.1-dicarboxvlic acid [4-(6,7-dimethoxy-

guinoline-4-yloxy)-phenyl]-amide (4-fluoro-phenyl)-amide
[00146] A reactor was charged with 4-(6,7-dimethoxy-quinoline-4-yloxy)-phenylamine
(35.7 kg, 1 equivalent), followed by 412.9 kg THF. To the reaction mixture was charged a
solution of 48.3 K,CO; in 169 kg water. The acid chloride solution of described in the

Alternative Preparation of 1-(4-Fluoro-phenylcarbamoyl)-cyclopropanecarbonyl chloride

above was transferred to the reactor containing 4-(6,7-dimethoxy-quinoline-4-yloxy)-
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phenylamine while maintaining the temperature between 20-30 °C over a minimum of two
hours. The reaction mixture was stirred at 20-25 °C for a minimum of three hours. The
reaction temperature was then adjusted to 30-25 °C and the mixture was agitated. The
agitation was stopped and the phases of the mixture were allowed to separate. The lower
aqueous phase was removed and discarded. To the remaining upper organic phase was added
804 kg water. The reaction was left stirring at 15-25 °C for a minimum of 16 hours.

[00147] The product precipitated. The product was filtered and washed with a mixture of
179 kg water and 157.9 THF in two portions. The crude product was dried under a vacuum
for at least two hours. The dried product was then taken up in 285.1 kg THF. The resulting
suspension was transferred to reaction vessel and agitated until the suspension became a clear
(dissolved) solution, which required heating to 30-35 °C for approximately 30 minutes. 456
kg water was then added to the solution, as well as 20 kg SDAG-1 ethanol (ethanol denatured
with methanol over two hours. The mixture was agitated at 15-25 °C for at least 16 hours.
The product was filtered and washed with a mixture of 143 kg water and 126.7 THF in two
portions. The product was dried at a maximum temperature set point of 40 °C.

[00148]  In an alternative procedure, the reaction temperature during acid chloride
formation was adjusted to 10-15 °C. The recrystallization temperature was changed from
15-25 °C to 45-50 °C for 1 hour and then cooled to 15-25 °C over 2 hours.

Preparation of cyclopropane—1.1-dicarboxylic acid [4(6,7—dimethoxy— quinoline—4—
yloxv)-phenyll-amide (4—fluoro—phenyl}-amide malate salt (Compound IB
[00149] Cyclopropane-1,1-dicarboxylic acid [4-(6,7-dimethoxy-quinoline-4-yloxy)-
phenyl]-amide (4-fluoro-phenyl)-amide (1-5; 13.3 kg), L-malic acid (4.96 kg), methyl ethyl
ketone (MEK; 188.6 kg) and water (37.3 kg) were charged to a reactor and the mixture was

heated to reflux (approximately 74 °C) for approximately 2 hours. The reactor temperature
was reduced to 50 to 55 °C and the reactor contents were filtered. These sequential steps
described above were repeated two more times starting with similar amounts of 1-5 (13.3 kg),
L-Malic acid (4.96 kg), MEK (198.6 kg) and water (37.2 kg). The combined filtrate was
azeotropically dried at atmospheric pressure using MEK (1133.2 kg) (approximate residual
volume 711 L; KF < 0.5 % w/w) at approximately 74 °C. The temperature of the reactor
contents was reduced to 20 to 25 °C and held for approximately 4 hours resulting in solid
precipitate which was filtered, washed with MEK (448 kg) and dried under vacuum at 50°C
to afford the title compound (45.5 kg).
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Alternative Preparation of cyclopropane—1.1-dicarboxylic acid [4(6.7—dimethoxy—

uinoline—4—vlox henyl]-amide (4-fluoro—phenyl)-amide malate salt
[00150] Cyclopropane-1,1-dicarboxylic acid [4-(6,7-dimethoxy-quinoline-4-yloxy)-
phenyl]-amide (4-fluoro-phenyl)-amide (47.9 kg), L-malic acid (17.2), 658.2 kg methyl ethyl
ketone, and 129.1 kg water (37.3 kg) were charged to a reactor and the mixture was heated
50-55 °C for approximately 1-3 hours, and then at 55-60 °C for an addition al 4-5 hours. The
mixture was clarified by filtration through 2 1 pm cartridge. The reactor temperature was
adjusted to 20-25 °C and vacuum distilled with a vacuum at 150-200 mm Hg with a
maximum jacket temperature of 55 °C to the volume range of 558-731 L.
[00151] The vacuum distillation was performed two more times with the charge of 380 kg
and 380.2 kg methyl ethyl ketone, respectively. After the third distillation, the volume of the
batch was adjusted to 18 v/w of Cyclopropane-1,1-dicarboxylic acid [4-(6,7-dimethoxy-
quinoline-4-yloxy)-phenyl]-amide (4-fluoro-phenyl)-amide by charging 159.9 kg methyl
ethyl ketone to give a total volume of 880L. An addition al vacuum distillation was carried
out by adjusting 245.7 methyl ethyl ketone. The reaction mixture was left with moderate
agitation at 20-25 °C for at least 24 hours. The product was filtered and washed with 415.1
kg methyl ethyl ketone in three portions. The product was dried under a vacuum with the
jacket temperature set point at 45 °C.
[00152] In an alternative procedure, the order of addition was changed so that a solution of
17.7 kg L-malic acid dissolved in 129.9 kg water was added to Cyclopropane-1,1-
dicarboxylic acid [4-(6,7-dimethoxy-quinoline-4-yloxy)-phenyl]-amide (4-fluoro-phenyl)-
amide (48.7 kg) in methyl ethyl ketone (673.3 kg).

Preparation of Compound IB, Form N-1
[00153] A solution was prepared by adding tetrahydrofuran (12 mL/g-bulk-LR (limiting
reagent); 1.20 L) and N-(4-{[6,7-bis(methyloxy)-quinolin-4-ylJoxy}phenyl}-N'-(4-
fluorophenyl)cyclopropane-1,1-dicarboxamide, (100 g; 1.00 equiv; 100.00 g) and (L)-malic
acid (1.2 equiv (molar); 32.08 g) to a 1 L reactor. Water (0.5317 mL/g-bulk-LR; 53.17 mL)
was added and the solution was heated to 60 °C and maintained at that temperature for one
hour until the solids were fully dissolved. The solution was passed through a Polish Filter.
[00154] At 60 °C, acetonitrile (12 mL/g-bulk-LR; 1.20 L) was added over a period of 8
hours. The solution was held at 60 °C for 10 hours. The solution was then cooled to 20 °C

and held for 1 hour. The solids were filtered and washed with acetonitrile (12 mL/g-bulk-LR;
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1.20 L). The solids were dried at 60 °C (25 mm Hg) for 6 hours to afford compound (I),
Form N-1 (108 g; 0.85 equivalent; 108.00 g; 85.22% yield) as a white crystalline solid.

Alternate Preparation of Compound IB, Form N-1
[00155] A solution was prepared with 190 mL tetrahydrofuran (110 mL), methyl isobutyl

ketone, and 29 mL water. Next, 20 mL of this solution were transferred into an amber bottle,
and then saturated by adding N-(4-{[6,7-bis(methyloxy)-quinolin-4-yl]oxy} phenyl)-N'-(4-
fluorophenyl)cyclopropane-1,1-dicarboxamide, (L)-malate until a thick sluwrry formed, and
aging for at least 2 hours with stirring at room temperature. The solids were removed by
filtration through a Buchner funnel, rendering a clear saturated solution.

[00156] Separately, a powder blend was made with known amounts of two batches of
compound IB: (1) 300 mg of batch 1, which contained approximately 41% compound IB,
Form N-1 and 59% compound IB, Form N-2 by Raman spectroscopy analysis, and (2) 200
mg of batch 2, which had a XPRD pattern similar to compound IB, Form N-2.

[00157] The compound IB, Form N-1 and compound (I), Form N-2 powder blend was
added into the saturated solution, and the slurry was aged under magnetic stirring at room
temperature for 25 days. The slurry was then sampled and filtered through a Buchner funnel
to obtain 162 mg of wet cake. The wet cake was dried in a vacuum oven at 45 °C to afford

128 mg of crystalline compound IB in the N-1 form.

Preparation of Crystalline Compound IB. Form N-2
Preparation of Crystalline Compound IB, Form N-2 Seed Crystals

[00158] A solution was prepared by combining 20 ml of acetone and 300 mg of compound
IA (N-(4-{[6,7-bis(methyloxy)quinolin-4-ylJoxy} phenyl)-N'-(4-fluorophenyl)cyclopropane-
1,1-dicarboxamide) in a 25ml screw capped vial. Next, 0.758ml of a 0.79M (L)-malic acid
stock solution was added to the vial with magnetic stirring. The solution was then left
stirring for 24 hours at ambient temperature. The sample was then suction filtered with
0.45um PTFE filter cartridge and dried in vacuo at ambient temperature overnight,
Preparation of Crystalline Compound IB, Form N-2.

[00159]  To a reactor were added N-(4-{[6,7-bis(methyloxy)-quinclin-4-yl]Joxy}phenyl)-
N'-(4-fluorophenyl)cyclopropane-1,1-dicarboxamide (48 g; 1.00 equiv; 48.00 g) and
tetrahydrofuran (16.5 mL/g-bulk-LR; 792.00 mL). The water content was adjusted to 1 wt%
water. The solution was heated to 60 °C. Once dissolved, the solution was passed through a

polish filter to provide the first solution.
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In a separate reactor, (L)-malic acid (1.2 equiv (molar); 15.40 g) was dissolved

into methyl isobutyl ketone (10 mL/g-bulk-LR; 480.00 mL) and tetrahydrofuran (1 mL/g-
bulk-LR; 48.00 mL). Next, 50 mL of the (L)-malic acid solution was added to the first

solution at 50 °C. Seed crystals were added (1%, 480 mg) and the malic acid solution was

added at 50 °C dropwise via an addition funnel (1.3 ml/min over 3 hours). The slwry was

held at 50 °C for 18 hours and then was cooled to 25 °C over 30 minutes. The solids were
filtered, and washed with 20% tetrahydrofuran/methyl isobutyl ketone (10V, 480 mL). The
solids were dried under vacuum at 60 °C for 5 hours to afford compound IB (55.7 g; 0.92

equivalent; 55.70 g; 91.56% vield) as an off-white crystalline solid.

[00161]

Stability Studies of Pharmaceutical Compositions

The pharmaceutical capsule compositions of Tables 3 and 4 were prepared by

mixing the ingredients according to processes known in the art.

[00162]

Table 3
Ingredient mg/unit dose
Compound IB (10 % drug 25
load as Compound 1A)
Microcrystalline Cellulose 196.75
Croscarmellose sodium 12.5
Sodium starch glycolate 12.5
Fumed Silica 0.75
Stearic acid 2.5
Total Fill Weight 250
Table 4
| Ingredient mg/unit dose
Compound IB (50 % drug 100
load as Compound 1A)
Silicified Microcrystalline 75.40
Cellulose
Croscarmellose sodium 10.00
Sodium Starch Glycolate 10.00
Fumed silica 0.6
Stearic Acid 4.0
Total Fill Weight 200

The capsule compositions were subjected to stability studies to monitor the

formation of 6,7-dimethoxy-quinoline-4-ol at various temperatures and relative humidities

over time. The results are summarized in Tables 7A and 7B and Tables 8A and 8B.

34

Page 62



WO 2012/109510 PCT/US2012/024591
Table 7A: Stability of 25 Mg Capsules (Table 3)
Conditions Bottle Al | Bottle A2 | Bottle A3 | Bottle A4
PPM of 6,7-dimethoxy-quinoline-4-ol
Initial T=0 25 °C/60% RH 2 2 3 3
1 Month 25 °C/60% RH 3 4 5 NA
30 °C/75% RH 4 4 NA NA
40 °C/75% RH 9 9 10 NA
3 Months 25°C/60% RH 5 5 7 NA
30 °C/75% RH 7 6 NA NA
40 °C/75% RH 22 23 24 NA
6 Months 25 °C/60% RH 6 7 7 (3M in blister)
30 °C/75% RH NA NA
40 °C/75% RH 40 44 43 27 (3M in blister)
9 Months 25 °C/60% RH 7 7 9 8 (6M in blister)
30 °C/75% RH 13 12 NA NA
40 °C/75% RH NA NA 68 60 (6M in blister)

M=Months; NA=Not Applicable; RH= Relative Humidity; PPM= Parts per Million. A
portion of Bottle A4 was repackaged in a blister pack after being stored in bottles for 3

months.
Table 7B: Stability of 25 Mg Capsules (Table 3)
Conditions Bottle Bl | Bottle B [ Bottle B3 | Bottle B4
PPM of 6,7-dimethoxy-quinoline-4-ol
Initial T=0 | 25 °C/60% RH 3 1 2 2
1 Month 25 °C/60% RH <2 <2 <2 NA

30°C/75% RH <2 <2 NA NA
40 °C/75% RH 2 <2 <2 NA

3 Months 25 °C/60% RH 2 <2 <2 NA
30 °C/75% RH 2 <2 NA NA
40 °C/75% RH 3 <2 <2 NA

6 Months 25°C/60% RH <2 <2 <2 <2 (3M in blister)
30 °C/75% RH 2 <2 NA NA
40 °C/75% RH 4 <2 3 3 (3M in blister)

9 Months 25 °C/60% RH <2 <2 <2 <2 (6M in blister)
30 °C/75% RH 3 <2 NA NA
40 °C/75% RH NA NA 5 4 (6M in blister)

A portion of Bottle B4 was repackaged in a blister pack after being stored in bottles for 3

months.
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Table 8A: Stability of 100 Mg Capsules (Table 4)

Conditions Bottle A1 | Blister A2 | Bottle A3
PPM of 6,7-dimethoxy-quinoline-4-ol
Initial T=0 25 °C/60% RH 4 4 6
1 Month 25 °C/60% RH 4 4 6
30 °C/75% RH 4 NA 6
40 °C/75% RH 6 9
3 Months 25°C/60% RH 5 7
30 °C/75% RH 6 NA 7
40 °C/75% RH 10 10 12
6 Months 25 °C/60% RH 5 5
30°C/75% RH 6 NA
40 °C/75% RH 11 17

M=Months; NA=Not Applicable; RH= Relative Humidity; PPM= Parts per Million.

Table 8B: Stability of 100 Mg Capsules (Table 4)

Conditions Bottle Bl | Blister B2 | Bottle B3
PPM of 6,7-dimethoxy-quinoline-4-ol
Initial T=0 [ 25 °C/60% RH 1 1 2
1 Month 25 °C/60% RH <2 <2 <2
30 °C/75% RH <2 <2 2
40 °C/75% RH <2 <2 2
3 Months 25 °C/60% RH <2 <2 <2
30 °C/75% RH <2 NA <2
40 °C/75% RH <2 <2 2
6 Months 25 °C/60% RH <2 <2
30 °C/75% RH <2 NA
40 °C/75% RH 2 2

M=Months; NA=Not Applicable; RH= Relative Humidity; PPM= Parts per Million.

[00163] The results summarized in Tables 7A and 7B and 8 A and 8B indicate that
formation of 6,7-dimethoxy-quinoline-4-ol was minimized to 50 ppm or less over time in the
capsule formulations.

[00164) The foregoing disclosure has been described in some detail by way of illustration
and example, for purposes of clarity and understanding. The invention has been described
with reference to various specific and preferred embodiments and techniques. However, it
should be understood that many variations and modifications can be made while remaining

within the spirit and scope of the invention. It will be obvious to one of skill in the art that
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changes and modifications can be practiced within the scope of the appended claims.
Therefore, it is to be understood that the above description is intended to be illustrative and
not restrictive. The scope of the invention should, therefore, be determined not with
reference to the above description, but should instead be determined with reference to the
following appended claims, along with the full scope of equivalents to which such claims are

entitled. All references cited herein are incorporated by reference in their entirety.
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CLAIMS
1. A process for preparing a compound of formula I:
(x2) 1\ i
Yy )
o P (] (@] = ni
Hac-o Ty
P
HyC—=0 N ,
I

or a pharmaceutically acceptable salt thereof, wherein:
X'isH, Br, Cl, or F;
X?isH,Br, Cl or F;
nl is 1-2; and
n2is 1-2;
the process comprising:
contacting the compound of formula g(1) with reactant z(1) to yield the compound of formula
I:

(XZ) 2 NH (xz) H H
n2y 2 \"ZrH N N N
cl N | | XY,
IO e it Ty £ G,
Hac-om g(1) reactant z(1) S m I

N HaC-O N

H3C -0

2. The process according to claim 1, wherein the compound of formula g(1) is made by

reacting a compound of formula f(1) with reactant y(1) to yield the compound of formula
g(l):

NH,

reactant y(1) NH, / \

G VAR (x2)7p S

H,CO N )/
(x5 == H,CO

H4CO N _

N

H,CO
fm : g(l)

wherein LG represents a leaving group, and each X? and n2 are as defined in claim 1.

3. The process according to claim 2, wherein the compound of formula f(1) is made by

converting compound e(1) to the compound of formula f(1):
38

Page 66



WO 2012/109510 PCT/US2012/024591

H G
H,CO N H3CO NG
/ N
HaCO N HaCO
e(l)
f(1)
wherein LG represents a leaving group.
4, The process according to claim 1, wherein reactant z(1) is made by reacting reactant

z(1a) with a chlorinating agent to yield reactant z(1):

; ).
/ sr\)m ¢ $\

C—

c
HO N

reactant z(1a)

chorinating agent e
N
H

reactant z(1)

wherein X' is Br, C], or F; and nl is 1-2.

5. The process according to claim 1, wherein the compound of formula I is compound

IA-1:
Yy L
o) x!
L
HsC—O N
IA
or a pharmaceutically acceptable salt thereof, wherein:

X'is H, Cl, Br, or F; and
X%isH, Cl, Br, or F.

6. The process according to claim 5, wherein the compound of formula f(1) is compound
f(2):

39

Page 67



WO 2012/109510 PCT/US2012/024591

I
H3CO S
Z
HsCO N
)
HO

reactant (y)}(2)

reactant y(1) is reactant (y)(2):

wherein X? is hydrogen or fluoro; and

the compound of formula g(1) is of formula g(2):
N

XZQ

HyCO N

Hy

g(2)
7. The process according to claim 6, wherein the reaction employs a non-nucleophilic
base.
8. The process according to claim 7, wherein the non-nucleophilic base is an alkali metal

alkoxide; and the reaction is carried out in a polar solvent.

9. The process according to claim 8, wherein the alkali metal alkoxide is sodium tert-

butoxide, and the polar solvent is DMA.

10. The process according to claim 8, wherein the alkali metal alkoxide is sodium tert-

pentoxide, and the polar solvent is DMA.

11. The process according to claim 1, wherein the compound of formula g(1) is of

compound g(3):
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NH,

H,CO. N
P
HLCO N
() :

reactant z(1) is reactant (z)(2):

QF
N
HO%H reactant z(2)
; and

the compound of formula I is compound [A:

O

P
H;C—0 N

oYY
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IA
12, The process according to claim 11, wherein the reaction is carried out in the presence
of an inorganic base.
13. The process according to claim 12, wherein the inorganic base is K;CO;, and the

solvent employed in this reaction is a combination of THF and H,O.

14, A process for preparing compound IB:

H H
O o
O F
HaC—O
N (o]
> 3 OH
HaC—O N HO
0
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IB
from compound IA:

H3C—O
H,C—0 N
comprising:
(a) heating and agitating a mixture comprising compound IA and L-malic acid,
methylethyl ketone, and water;
(b) cooling the mixture;

(c) vacuum distilling the mixture successively; and

(d) isolating the compound of IB by filtration.

15. A process for preparing compound IB:
N N
Ty
[o) F
ch—O le)
N . He .WOH
L OH
z
HyC—O N HO

O
IB

H H
/©/ o o \©\
0O F
H,C—0 N

from compound IA:

comprising:
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(d)
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heating and agitating a mixture comprising compound IA and L-malic acid,
methylethyl ketone, and water;

cooling the mixture;

seeding the mixture with the compound of IB;

vacuum distilling the mixture; and

isolating the compound of IB by filtration.

16. Compound IA or IB admixed with 100 ppm or less of 6,7-dimethoxy-quinoline-4-ol.

17. Compound IB admixed with 100 ppm or less of 6,7-dimethoxy-quinoline-4-ol.

18. Compound IB in the N-1 form admixed with 100 ppm or less of 6,7-dimethoxy-

quinoline-4-ol.

19.  Compound IB in the N-2 form admixed with 100 ppm or less of 6,7-dimethoxy-

quinoline-4-ol.

20. Compound IB as a mixture of the N-1 form and N-2 form admixed with 100 ppm or

less of 6,7-dimethoxy-quinoline-4-ol.

21. A pharmaceutical composition according to Table 1.
Table 1
Ingredient %o wiw
Compound I 31.68
Microcrystalline Cellulose 38.85
(Avicel PH102)
Lactose anhydrous 60 M 19.42
Hydroxypropy! Cellulose, EXF 3.00
Croscarmellose Sodium 3.00
Total Intra-granular 95.95
Silicon dioxide, Colloidal PWD 0.30
Croscarmellose Sodium 3.00
Magnesium Stearate 0.75
Total 100.60
22, A pharmaceutical composition according to Table 2.
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Table 2
Ingredient (% wiw)
Compound I 25.0-33.3
Microcrystalline Cellulose, NF q.8
Hydroxypropyl Cellulose, NF 3
Poloxamer, NF 0-3
Croscarmellose Sodium, NF 6.0
Colloidal Silicon Dioxide, NF 0.5
Magnesium Stearate, NF 0.5-1.0
Total 100
23. A pharmaceutical composition according to Table 2A.
Table 2A
| Ingredient Yo wiw
Compound IB {10 % drug load as
Compound 1A) 12.67
MCC 51.52
Lactose 25.76
Hydroxypropyl cellulose 3.0
Croscarmellose Sodium 6.0
Colloidal Silicon Dioxide 0.3
Magnesium Stearate 0.75
Total 100

24. A pharmaceutical composition according to Table 3.

Table 3
Ingredient mg/unit dose
Compound IB (10 % drug 25
load as Compound IA)
Silicified Microcrystalline 196.75
Cellulose
Croscarmellose sodium 12.5
Sodium starch glycolate 12.5
Fumed Silica 0.75
Stearic acid 2.5
Total Fill Weight 250
25. A pharmaceutical composition according to Table 4.
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Table 4
| Ingredient mg/unit dose
Compound IB (50 % drug 100
load as Compound IA)
Silicified Microcrystalline 75.40
Cellulose
Croscarmellose sodium 10.00
Sodium Starch Glycolate 10.00
Fumed silica 0.6
Stearic Acid 4.0
Total Fill Weight 200
26. A pharmaceutical composition according to Table 5.
Table 5
_mg/unit dose
Ingredient S0mg
Compound IB (10 % drug 63.35
load as Compound [A)
Microcrystalline Cellulose 95.39
Croscarmellose sodium 9.05
Sodium starch glycolate 9.05
Fumed Silica 0.54
Stearic acid 3.62
Total Fill Weight 181.00

27. A pharmaceutical composition according to Table 6.

28.  The pharmaceutical composition of claims 20-27 admixed with 100 ppm or less of

Table 6
mg/unit dose
| Ingredient 60mg
Compound IB 73.95
Microcrystalline Cellulose 114.36
Croscarmellose sodium 10.85
Sodium starch glycolate 10.85
Fumed Silica 0.65
Stearic acid 4.34
Total Fill Weight 217.00

6,7-dimethoxy-quinoline-4-ol.

PCT/US2012/024591

29. The pharmaceutical composition of claims 20-27 admixed with 50 ppm or less of 6,7-
dimethoxy-quinoline-4-ol.
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30. The pharmaceutical composition of claims 20-27 admixed with 25 ppm or less of 6,7-
dimethoxy-quinoline-4-ol.

31.  The pharmaceutical composition of claims 20-27 admixed with 15 ppm or less of 6,7-

dimethoxy-quinoline-4-ol.

32. The pharmaceutical composition of claims 20-27 admixed with 10 ppm or less of 6,7-

dimethoxy-quinoline-4-ol.

33. The pharmaceutical composition of claims 20-27 admixed with 5 ppm or less of 6,7-
dimethoxy-quinoline-4-ol.

34. The pharmaceutical composition of claims 20-27 admixed with 2.5 ppm or less of
6,7-dimethoxy-quinoline-4-ol.
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UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
17/152,394 01/19/2021 1629 1820 224990/10-039C5-US/484561 34 15
CONFIRMATION NO. 1066
91684 FILING RECEIPT

HONIGMAN Lip T 0

650 Trade Centre Way
Suite 200
Kalamazoo, Ml 49002-0402

Date Mailed: 02/16/2021

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)
Jo Ann Wilson, San Francisco, CA;
Khalid Shah, Half Moon Bay, CA;
Applicant(s)
Exelixis, Inc., Alameda, CA;

Power of Attorney: The patent practitioners associated with Customer Number 91684

Domestic Priority data as claimed by applicant
This application is a CON of 16/706,323 12/06/2019
which is a DIV of 16/151,653 10/04/2018 PAT 10543206
which is a DIV of 15/348,716 11/10/2016 PAT 10123999
which is a DIV of 13/984,559 03/20/2014 PAT 9717720
which is a 371 of PCT/US2012/024591 02/10/2012
which claims benefit of 61/441,520 02/10/2011
and claims benefit of 61/441,527 02/10/2011

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes
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Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 02/11/2021

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 17/152,394

Projected Publication Date: 05/27/2021

Non-Publication Request: No

Early Publication Request: No

Title

Processes for Preparing Quinoline Compounds and Pharmaceutical Compositions Containing Such
Compounds

Preliminary Class
514
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish

to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
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this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 17/152,394
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
e .00 0) N/A N/A N/A N/A 320
SEARCH FEE
o o o N/A N/A N/A N/A 700
EXAMINATION FEE
N FEE N/A N/A N/A N/A 800
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 34 minus 20= 14 OR |« 100 1400
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 15 minus 3 = 12 x 480 5760
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 8980
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
s (37 CF% ?.16(i)) Minus OR |x
a Independent * Minus | *** =
E (37 CFR 1.16(h) OR |x
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
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REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
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= (37 CF% ?.16(i)) OR |x
% Independent * Minus | *** = OR N
L (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".

*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
17/152,394 01/19/2021 Jo Ann Wilson 224990/10-039C5-US/484561

CONFIRMATION NO. 1066

91684 FORMALITIES LETTER

JONATHAN P. O"BRIEN, PH.D.

HONIGMAN LLP IR AT MO

650 Trade Centre Way 000000123349536

Suite 200

Kalamazoo, Ml 49002-0402
Date Mailed: 02/16/2021

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION

FILED UNDER 37 CFR 1.53(b)
Filing Date Granted
Items Required To Avoid Abandonment:

An application number and filing date have been accorded to this application. The item(s) indicated below,
however, are missing.

Applicant is given TWO MONTHS from the date of this Notice within which to file all required items below to avoid
abandonment. Extensions of time may be obtained by filing a petition accompanied by the extension fee under
the provisions of 37 CFR 1.136(a).

« Additional claim fees of $ 7160 as an undiscounted entity, including any required multiple dependent claim
fee, are required. Applicant must submit the additional claim fees or cancel the additional claims for which fees
are due.

SUMMARY OF FEES DUE:

The fee(s) required within TWO MONTHS from the date of this Notice to avoid abandonment is/are itemized
below. No entity status discount is in effect. If applicant is qualified for small entity status, a written assertion of
small entity status must be submitted to establish small entity status. (See 37 CFR 1.27). If applicant is qualified
for micro entity status, an acceptable Certification of Micro Entity Status must be submitted to establish micro
entity status. (See 37 CFR 1.29 and forms PTO/SB/15A and 15B.)

+ $ 5760 for 12 independent claims over 3.

+ $ 1400 for 14 total claims over 20.

+ $( 0) previous unapplied payment amount.

+$ 7160 TOTAL FEE BALANCE DUE.
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Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing
or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more
information and a suggested format, see Form PTO/SB/92 and MPEP 512.

Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web, including a copy
of this Notice and selecting the document description "Applicant response to Pre-Exam Formalities Notice".
https:/sportal.uspto.gov/authenticate/AuthenticateUserLocalEPF.html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http.//www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/kredman/

page 2 of 2

Page 81



MULTIPLE DEPENDENT CLAIM
FEE CALCULATION SHEET

Substitute for Form PTO-1360
(For use with Form PTO/SB/06)

Application Number

17152394

Filing Date

Applicant(s) Jo Ann Wilson

* May be used for additional claims or amendments

CLAIMS AS FILED AFTER FIRST AFTER SECOND * * *
AMENDMENT AMENDMENT
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1 1 51
2 1 52
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14 1 64
15 1 65
16 1 66
17 1 67
18 1 68
19 1 69
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21 1 71
22 1 72
23 1 73
24 1 74
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26 1 76
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28 (1) 78
29 (1) 79
30 (1) 80
31 (1) 81
32 (1) 82
33 (1) 83
34 (1) 84
35 85
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38 88
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45 95
46 96
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
17/152,394 01/19/2021 Jo Ann Wilson 224990/10-039C5-US/484561
CONFIRMATION NO. 1066
91684 PUBLICATION NOTICE

JONATHAN P. O"BRIEN, PH.D.

HONIGMAN LLP I
650 Trade Centre Way

Suite 200

Kalamazoo, MI 49002-0402

Title:Processes for Preparing Quinoline Compounds and Pharmaceutical Compositions Containing Such
Compounds

Publication No.US-2021-0154185-A1
Publication Date:05/27/2021

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set
forth in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and

the dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through

the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application
Information and Retrieval (PAIR) system. The direct link to access this status information is currently
https://portal.uspto.gov/pair/PublicPair. Prior to publication, such status information is confidential and may only
be obtained by applicant using the private side of PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |

17/152,394 01/19/2021 Jo Ann Wilson 224990/10-039C5-US/484561
CONFIRMATION NO. 1066

91684 ABANDONMENT/TERMINATION

JONATHAN P. O"BRIEN, PH.D. LETTER

HONIGMAN LLP

650 Trade Centre Way ORI LR

Suite 200 00000012917 6

Kalamazoo, Ml 49002-0402
Date Mailed: 10/19/2021

NOTICE OF ABANDONMENT UNDER 37 CFR 1.53 (f) OR (g)

The above-identified application is abandoned for failure to timely or properly reply to the Notice to File Missing
Parts (Notice) mailed on 02/16/2021.

* No reply was received.

If a complete reply to the notice was previously filed by applicant within the time period set forth in the notice,
applicant may request for reconsideration of the holding of abandonment within 2 months from the mailing of
this notice of abandonment by filing a petition to withdraw the holding of abandonment under 37 CFR 1.181(a).
No petition fee is required. The petition must be accompanied by a true copy of the originally filed reply and the
item(s) identified in one of the following:

1. A properly itemized date-stamped postcard receipt (see MPEP § 503);

2. If the originally filed reply included a certificate of mailing or transmission in compliance with 37 CFR 1.8(a), a
copy of the certificate of mailing or transmission and a statement in compliance with 37 CFR 1.8(b) (see MPEP §
512); or

3. If the reply was filed via "Express Mail", (now "Priority Mail Express"), a submission satisfying the requirements
of 37 CFR 1.10(e) including, for example, a copy of the mailing label showing the "date-in" (or "date accepted”)
(see MPEP § 513).

If applicant did not previously file complete reply within the the time period set forth in the notice, applicant may
file a petition to revive the application under 37 CFR 1.137.

Under 37 CFR 1.137, a petition requesting that the application be revived on the grounds of UNINTENTIONAL
DELAY must be filed promptly after applicant becomes aware of the abandonment and such petition must be
accompanied by: (1) the reply required to the outstanding Office action or notice, unless previously filed; (2) the
petition fee set forth in 37 CFR 1.17(m); (3) a terminal disclaimer (and fee set forth in 37 CFR 1.20(d)) if required
by 37 CFR 1.137(d); and (4) a statement that the entire delay in filing the required reply from the due date for the
reply until the filing of a grantable petition was unintentional. See MPEP 711.03(c) and Form PTO/SB/64.
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Any questions concerning petitions to revive should be directed to the Office of Petitions at (571) 272-3282.
Petitions should be mailed to Mail Stop Petitions, Commissioner for Patents, P.O. Box 1450, Alexandria, VA
22313-1450.

A copy of this notice MUST be returned with the reply.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/mnguyen/
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