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UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

PATENT NO. : 3.497.393 B2 Page 1 of ]
APPLICATION NO. : 131548446

DATED .: July 30, 2013
l'NV ENTORI S) : i-fitesh Berra et :11.

It is certified that error appears in the shave-identified pateni and that said Leners Patent is hereby corrected as shown below:

Replace ‘“aOR::[}-R5" with -- uOR3:[}-R5 -- as follows:

In the Specification:
Col. 2. line 62:

C01. 6, line 55; and

In the Claims:

Claim 1. cal. 19. line 4.

Signed and Sealed this

'I‘hirry-first Day of March. 2015

WM/Kzés.
Michelle K. Lev

M! l’r'lur'fffiflla' Er'm'h'd' Starr! Man-m amt." limit-maul “mn-
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Atty. Dkt. No. 0806134 162

IN THE UNITED STA TES PA TENTAND TRADEMARK OFFICE

I'irst Inventor Name: llitesh BA'I‘RA

['ille: AN IMPROVED PROCESS T0

PREPARE 'l‘REPROS'I‘INlI .
THE ACTIVE INGREDIENT

1N REMODULIN'E‘

Patent. No: 8,497,393

Issue Date: 780/2013

Examiner: Yevgeny Valenrod

Art Unit: l62|

Confirmation Number: 109?.

RE UEST FOR CERTIFICATE OF CORRECTION 

PURSUANT TO 3? C.F.R. 1.323

Commissioner for Patents
[3.0. Box I450

Alexandria. VA 223134450

Commissioner:

linelosed is a Certificate ofC‘orreetion, Form PTO—SW44. for United States Patent

Number 8.497.393 issued July 30. 2013.

Correction ofthe "CIORI :B-Rs" with ”(IOR‘jila-Rj -- in two instances in the

specification. and in one instance in the claims, is requested.

Applicants submit that the noted errors do not constitute new matter. and correction

there-of would nol require reexamination.

Pursuant to 37 (T.F.R. $51323. Applicants request that [he enclosed Certificate of

Correction be approved.

Since the noted errors are not the fault ofthe Patent Office. payment is enclosed ot‘the

required fee ol‘$ | 00.00.

4531524343851
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Atty. Dkt. No. 080618-1162

l'he above-identified Fees are being paid by credit card via EI‘"S~Web.

The Commissioner is hereby authorized to charge any additional Fees which may he

required regarding this application under 3'." C.l-’.R. §§ 1.16-1. | ?._ or credit any overpayment,

lo Deposit Account No. 19-0?41. Should no proper payment be enclosed herewith. as by the

credit card payment instructions in EFS-Web being incorrect or absent. resulting in a rejected

or incorrect credit card transaction, the Commissioner is authorized to charge the unpaid

amount to Deposit Account No. 19-0141.

Respectfully submitted.

    JAN 0 6 2015 'r ,g: -:__.._,-,:;" .3 -
Date By V* ,rx---r.--"‘--'

FOLEY & LARDN 1512. LLP 3;": Alexey V. Saprigin tilted-‘51 -‘- >
Customer Number: 22428 ' ' Agent for Applicants ""

Telephone: [415} 984—9810 Registration No. 56.439
Facsimile: (415)434-4511?

483?-524fl4335.1
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MODIFIED PTOISBr-M {Io-1.05]
Approved for use through mraorzoo‘l’. OMB 0651 mm

U 5. Patent ano Trademark Ofilce: US. DEPRRTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995. no persons are requneo to respond lo a coliecllon or information unless it displays a valid OMB control number
Also Form PTO-1050

UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

PATENT NO. 8’497393

APPLICATION NO. 13,548,448

DATED 7i30l’2013

INVENTORISJ Hitesh BATRA; Sudersan M. TULADHAR; Raju PENMASTA; David A.
WALSH

It is certified that an error appears or errors appear in the above-identified patent and that said Letters
Patent is hereby corrected as shown below:

Replace "oOR1zfi-R5" with --oOR2:B-R5 — as follows:

Col. 2. line 62;
Col. 6. line 55; and
Claim 1, col. 19, line 4 
MAILING ADDRESS OF SENDER (Please do not use customer number below;

Foley 8. Lardner LLP
3000 K Street, N.W.. Suite 600

Washington. DC. 20007-5109
This collection of information is requ-reo Dy 3? CFR 1.322. 1.323. and ‘l 324. The information is requrreo to obtain or retain a benefit by the public. wnich
Is to file {and by the USPTO to process} an application Confidentiality l5 governed lay 35 U 5.1:. 122 and 37 CFR 1 14. This collection IS estimated to
Bite 1 0 hour to complete. Including gelhenng, preparing. and submittlrlg lhe completed application form to [he USPTO. Time wril vary depending upon
the Ind-ind Liai case Any commenls on the amount oflrme you require [0 complete [his form annior suggestions for reducing this burden. should be sent
lo the Chief Information Officer.
US Patent and Trademark Office. U S. Department oiCommeroe. P 0 Box 1450.AIexandna,VA 22313-14150. DO NOT SEND FEES 0R
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Attention Certificate of Corrections Branch. Commissioner for
Patents. PD. 3031450, Alexandria. VA 223134450.

ll'you need assistance in completing the form. call I-aoO-PTO-QI‘QQ and select option 2

4323-?563-3561 T
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Electronic Patent Application Fee Transmittal

Filing Date: 13-Jul-2012 

PROCESS TO PREPARE TREPROSTINIL. THE ACIWE INGREDIENT IN
REMODULINOTitle of invention:

 

 
First Named lnventorlllpplica nt Name: Hitesh Batra

Stephen Bradford Maeb'lusllt’aren Walker

Filed as Large Entity

 

 
 

Filing Fees for Utility under 35 USC1‘l1la}

Basic Filing:

 

 

Pages: 

Claims:

Miscellaneous-Filing:

Patent-Appealls-and-Interference: 

Post-AIIowance-and-Post~lssuance:
 

Certificate of Correction 181 1 1 100 100   
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Sub-Total in

950(5)—-mm
Extension-of—Time: 

 

 

Miscellaneous:
 

Total in USD (5) ‘00  
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Electronic Acknowledgement Receipt

International Application Number: 

 Confirmation Number: 2092 i

PROCESS TO PREPARETREPROSTINIL, THE ACTIVE INGREDIENT IN
Title of Invention: REMDDUUNO  
 

First Named Inventormpplicant Name: Hitesh Batra

“Stephen Bradford MBEbiuS/Karen walker
Filer Authorized By: Stephen Bradford Maebius 

Attorney Docket Number: 0806134 162

Filing Date: 13—JUL—201 2

 
 

Time Stamp: 12:40:07

Payment information:

 
 

Submitted with Payment yes I 

Payment Type Credit Card

Deposit Account

Authorized User

 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as foilows: 
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File SizelBytes)!
Message Digest Part Azip {if appl.)

Docu ment

Number Document Description File Name 

2193011

Request for Certificate of Correction COdef hanl FrnIIU'PLIP'tIIr-bd-Is I he! Ie-I-Ilt-ldo
-II_L: 

Warnings: 

Information:

Fee Worksheet (5306} fee-Infopdf r'<.lL . .I .-.- | {. Imam-1 lr't alw’lioll MrrIR..H -
ll.v| L' 

Warnings:

Information:

Total Files Size (in bytes) 249985 

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
1.53Ibl-{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 ofthe application.

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

Ifa timely submission to enter the national stage ofan international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCTIDOIEOIQOEI 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 Receiging Office
If a new international application is being filed and the international application includes the necessary components for
an international filing datelsee PCT Article 11 and MPEP 181 O), a Notification of the International Application Number

and ofthe International Filing Date {Form PCTIROH 05} 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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Case 3:14-cv—05498—PGS-LHG Document 3 Filed 09I02ll4 Page 1 of 1 PagelD: 125

 

 
 

 

  Mail Stop 8
. . REPORT ON THE

Director of the U.S(.)ff';;::nt and Trademark FILING 0R DETERMINATION OF ANACTION REGARDING A PATENT OR
9.0. Box I450

Alexandria, VA 22313—1450 TRADEMARK
  
 

  In Compliance with 35 U.S.C. § 290 audfor 15 U.S.C‘. § 1116 you are hereby advised that a court action has been
filed in the US. District Court for the District of New Jersey on the following:

 

 
 

 

  

Trademarks or X Patents. { the patent action involves 3S U.S.C. § 292.)

DOCKET NO. DATE FILED U.S. DISTRICT COURT
3:14-ev-05498-PGS—LHG 9f2f20l4 TRE IN I

  
  
DEFENDANT

TEVA PHARMACEUTICALS USA, INC.

PLAINTIFF
UNITED THERAPEUTICS CORPORATION

TRADEMA ' L I OR TRADEMARK

1 US 6,765,117 '[32 July 20, 2004 United Therapeutic Corporation

5 US 3.658.694 BI! February 25, 2014

      DATE OF PATENT
 
  

HOLDER OF PATENT OR TRADEMARK

 

  
  

  United Therapeutics Corporation   
  

In the above—entitled case the followin_ mom: 5 {trademark s' have been included:

DATE INCLUDED INCLUDED BY

__ Amendment _ Answer _ Cross Bill __ Other Pleading

TRADEMARK N . _ OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

In the ava—ntitled case the fOHIIWin eci im has been rendered or ’u- _erncnl issued:
DECISIONIJUDGEMENT

CLERK (BY) DEPUTY CLERK DATE
William T. Walsh 5! Marlene Kalbach 9.1210014

Copy l-“Upon initiation of action. mail this copy to Director Copy 3—Upon lcrminflfion of action. mail this copy to Director
Copy Z—Upon filing document adding patcntts), mail this copy to Director Copy 4—Cnse file copy
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Case 3:14vcv-05499—PGS-LHG Document 2 Filed OQIOZIM Page 1 of 1 PagelD: 31

Mail Stop 8. REPORT ON THE

TO‘ Dtreetor ofthe U.S(.)I;tatent and Trademark FILING 0R DETERMINATION OF AN
' “'1 ACTION REGARDING A PATENT OR

I P-O- 3"" 145" TRADEMARK
Alexandria, VA 22313—1450  

I In Compliance with 35 U.S.C. § 290 andfor 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the US. District Court for the District of New Jersey on the following:

I Trademarks or X Patents. ( the patent action involves 3S U.S.C. § 292.) 
 
 

 DOCKET NO. DATE I-ILED U.S. DISTRICT COURT

:14-ev—05499fiPG --LHG 9120014 TREHION. ELL
PLAINTIFF DEFENDANT

UNITED THERAPEUTICS CORPORATION SAN DOZ, INC.

DATE OF PATENT HOLDER OF PATENT OR TRADEMARK
Q h TRA I _ . L

July 30, 2013 United Therapeutics Corporation

 

 

 
 
 
 

In the ah I ve--entitied ease, the following patent a I trademark! st have been included;
DATE INCLUDED INCLUDED BY

_ Amendment _ Answer _ Cross Bill _ Other Pleading

PATENT 0R DATE OF PATENT

TRADEMARK NO. OR TRADEMA . K. HOLDER OF PATENT OR TRADEMARK 

 

 
 

DECISIONUUDGEMENT
 

CLERK I (BY) DEPUTY CLERK DATE
William T. Walsh Sf Marlene Kalbach 9/21’2014

Copy l—Upon initiation of action. mail this copy to Director Copy 3—Upon termination of action. mail this copy to Director
Copy Z—Upon filing document adding patent{s). mail this copy to Director Copy 4—-Case file copy
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UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

PATENT NO. : 8.497.393 B2 Page 1 Uf ]
APPLICATION NO. : 132548446

DATED .: July 30, 2013
lNV ENTORl S) : Hiresl] Berra et :11.

ll is certified that error appears in the above—identified patent and that said Letters Patent is hereby corrected as shown below:

In the Claims:

Replace the. term “‘tromethanine" with --trcmethamine-— as follows:

Col. 19, claim 5, line 38;

C01. 20. claim 13. line 55:

Col. 20. claim 1?. line 66:

Col. 2]. claim 19, line 6; and

Col. 2]. claim 20. line 11.

This certificate supersedes the Certificate. of Correction issued March 18. 2014.

Signed and Sealed this

Twenty-seventh Day of May, '20l4

WM/(AL.
Michelle K. Lur.‘

fin-pm? Ua'u-rrw' ur'rira- i-‘lil'k-n' Klan-5 Pure”! and Hath-tumult Uflh't
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UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

PATENT NO. : 8,497.39}. B2 Page 1 of ]
APPLICATION NO. : ISIS-48446

DATED .: July 30, 2013
l'NV ENTORl S) : Hiresl] Barra et :11.

1! is cert'rfied that error appears in the abeve—identifled patent and that said Letters Patent is hereby corrected as shown below:

In the Claims:

Replace the. term “‘tremethanine" with --tremethamine-— as follows:

Col. 19, claim 5, line 38:

C01. 20. claim 13. line 5;

Col. 20. claim 17. line 66:

Cal. 2|. claim 19, line 6; and

Col. 21. claim 20, line 11.

Signed and Sealed this

Eighteenth Day of March, 20l4

WM/(éa.
Michelle K. Lei.-

”11'.th Dine-Mr Lif'fl'lt' i-‘lil'k-n‘ Nam-s mel! mu." fl'mh'mm'fi Uflh'i
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Arty. Dkt. No. 0806l8-1162

IN THE UNITED STA TES PA TENTAND TRA DWARK OFFICE

First Inventor Name: Hilcsh BATRA

Title: AN IMPROVED PROCESS TO

PREPARE TREPROSTINIL,
THE ACTIVE INGREDIENT

IN REMODULIN®

Patent, 140.: 8,497,393

Issue Date: 730/2013

Examiner. Yovgeny Valenrod

Art Unit: l621

Confirmation Number: 2092

REQUEST FOR CERTIFICATE OF CORRECTION
PURSUANT TO 37 C.F.R. 1.323

Commissioner for Patents

PD. Box I450

Alexandria, VA 223134450

Commissioner:

Enclosed, in duplicate. is a Certificate of Correction, Form PTO-SEEM, for United

States Patent Number 8,497,393 issued July 30, 2013.

Correction ofthe term"lrornethanine“ to ”trornetham ine“ in five instances in the

claims is requested.

Applicants submit that the noted errors do not constitute new matter. and correction

thereof would not require reexamination.

Pursuant to 3? C.F.R. §I .323, Applicants request that the enclosed Certificate of

Correction be approved.

Since the noted errors are not the fault oftho Patent Ofilce, payment is enclosed of‘the

required fee of$l00.00.

4841-6?5?-5063.1

Liquidia - Exhibit 1016 - Page 13



Liquidia - Exhibit 1016 - Page 14

Atty. Dkt. No. 0806184162

The aboVe-identified fees are being paid by credit card via BPS-Web.

The Commissioner is hereby anthOrizcd to charge any additional fees which may be

required regarding this application under 37 CPR. §§ 1.16- l .l 7. or credit any overpayment,

to Deposit Account No. 19-07-11. Should no proper payment be enclosed herewith, as by the

credit card payment instructions in EFS-Web being incorrect or absent, resulting in a rejected

or incorrect credit card transaction. the Commissioacr is authorized to charge the unpaid

amount to Deposit Account No. 19-074 I.

Respectfully submitted,

Date. my I} 3 lefl By

FOLEY 3; LARDNER LLP Aicxey v. Saprigin

Customer Number: 22428 Agent for Applicants
Telephone: (4! 5) 984-9810 Registration No. 56.439

Facsimile: (4]5) 434-4507

4541 4?57-5053. 1_
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MODIFtED PTOFSBJN {tint-05}
Approved for title through 04501200? 0MB 0551-0033

U S Felonl and Trademark Office; US. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act 01 1995 no persons are required to respond to a collection of inlorrnation unless tt displays a valid OMB control number.
Also Form PTO-105D

 
UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

PATENT NO. .' 8,497,393

APPLICATION NO. ' 131548.446

DATED 78012013

INVENTOR[S} Hitesh BATRA; Sudersan M. TULADHAR; Raju PENMASTA, David A.
WALSH

It is certified that an error appears or errors appear in the above-identified patent and that said Letters
Patent is hereby corrected as shown below:

Replace the term "tromethanine" with --tromethamine — as follows:

Col. 19. claim 5. line 38‘.
Got. 20, claim 13. line 55;
Col. 20.. claim 17. line E56;
(20121. claim ‘IQ, line 6‘. and
Col. 21. claim 20. line 11.

MAILING ADDRESS OF SENDER {Please do not use customer number below).

Foley 8i Lardner LLP
3000 K Street. N.W.. Suite 600
Washington. D.C. 20007-5143
This collection or Information is required by 3? CFR 1.322. 1.323. and 1.33 The information Is required to obtain or retain a benefit by the public which
is to file {and by the USPTD to process) an application Confidentiality is governed by 35 US C. 122 and 3? CFR 1.14. This collection is estimated to
take 1.0 hour to complete. including gathering. preparing, and submitting the completed appticatlon Form to the USPTO Time will vary depending upon
the indivioual case Any comments on the amount of time you require to complete this form enolor suggestions For reducing this burden. should be sent
to the Chief Information Ofiicer.
US. Patent and Trademark Olfice. US. Department or Commerce. P 0. Box 1450. Alexandria. VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Attention Certificate of Corrections Branch. Commissioner for
Patents, P.O. Box1450. Alexandria. VA 22313-1450.

ir‘you need assistance in completing the Tomi. call 1~800-PTO—9199 and select option 2.

4345-1132504 55. 1
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Electronic Patent Application Fee Transmittal

Filing Date: 13-Ju1-2o12 

PROCESS TO PREPARE TREPROSTINIL. THE ACi'lVE INGREDIENT IN
REMODULINOTitle of Invention:  
 

First Named Inventorlllpplica ht Name: Hitesh Batra  

Alexey Vi SapriginfKaren Walker

Attorney Docket Number: 08061 8—1 162

Filed as Large Entity

 
 

Utility under 35 U5C111Ia) Filing Fees

. . Sub-Total in

Basic Filing:

 

Pagas:

Claims:

Miscellaneous-Filing: 

Petition:
 

Patent-Appeals-and-Interference:

Post-Al Iowa nce—and-Post—lssuance:

Extension«of«Time:
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‘ . Sub-Total in

Miscellaneous:
 

Total in USD ($) 
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Electronic Acknowledgement Receipt

International Application Number: 

 Confirmation Number: 2092 i

PROCESS TO PREPARETREPROSTINIL, THE ACTIVE INGREDIENT IN
Tltle of Inventlon: REMDDULiNO   
 

First Named Inventormpplicant Name: Hitesh Batra

“Alexey V1 saprigianaren waiker
Filer Authorized By: Alexey V. Saprigln

 

 

Attorney Docket Number: 0805134 162

Filing Date: 13—JUL—2012

 
 

Time Stamp: 13:00:28

Payment information:

 
 

Submitted with Payment yes I 

Payment Type Credit Card

Deposit Account 

Authorized User  

File Listing:

Document . File Size-(Bytes)! Multi Pages

Liquidia - Exhibit 1016 - Page 18
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Request for Certificate of Correction |J I}!l-‘c'l|IrlDlil|-IiW+IiNh1‘ilILl-l fl Beirut-l
'-'i|:".|'-.|

Information:

Fee Worksheet (5306} fee-infopcif ll'g’lutitvllihhctll'31!3"51'.|'e".‘||'llil|_'n||!rlll?’lf
sane .- 

Information: 

Total Files Size [in bytesii 12075? 

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

lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53ibJ-{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.$.C. 371
If a timely submission to enter the national stage ofan international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCTIDDIEOIBOS indicating acceptance of the application as a

national stage submission under 35 U.S.C. 33"! will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
lfa new international application is being filed and the international application includes the necessary components for

an international filing dateisee PCT Article 11 and MPEP1B1D). a Notification of the International Application Number
and ofthe International Filing Date [Form PCTIROH 05} 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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UNl‘l‘lil) S'l‘A'l'lES PA l‘liN'l‘ AND Tami-ammo: OFFICE
UNITED S’I‘A’l‘l‘li DEPARTMENT OF COMMERCE
Fain-d Stnlcs Patent and Trademark Ulric“fiddler-5.: CUMWISS iQNER I‘IOR PATENTS

PD Hal l-J-5U 
 

Alexandria. V1 rglnin :5 I J-Hfitin h'u'slsptagui

APPI..1CATION NU. ISSUE UA'I'IL PATIfl‘s—I NU. ATTORNEY ULXiKl'i'l' N0. I..‘OT\‘]"]KMATIUN NU.

ISIS-43.44 (I 07.9230!!le 3 34‘)? 3‘33 0306 1 8-1 151 1092

12425 TS'JU 07!] I till I l 3

FOLEY AND LARIJNER LLI’
Slll‘l‘li 500
3000 K S'I‘REE'I‘ NW
WASl-IINGT( )N, DC 200"?

ISSUE NOTIFICATION

The projected patent number and issue date are. specified above.

Determination of Patent Tenn Adjustment under 35 U.S.C. 154 (b)

(application filed on or after May 29, 2000}

The Patent Term Adjustment is 0 dayts). Any patent to issue from the above—identified application will include

an indication of the adjustment on the front page.

If :1 Continued Piosecution Application (CPA) was filed in the. above-identified application. the filing date that

determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will. be able to obtain more detailed infonnation by accessing the Patent Application Information

Retrieval (PAIR) WEB site (httpflpairnsptogov).

Any questions reganding the Patent Term Extension or Adjustment determination should be dinected to the

Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee.

payments should be directed to the Application Assistance Unit [AAU] of the Office of Data Management
[ODMJ at (571)—272—4200.

APPLICANTlSi [Please see PAIR Willi silc It!Iptl'fpniralsptogov l'oradtlilionul applicants):

Ilitcsh Batru. l'Icrndon. VA;

Sudcrsan M. 'l‘uladhar. Silver Spring. MI):
Raju l’cnmasta. llerndon. VA:
David A. Walsh. Palmyra. VA;

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 USA offers tremendous

resources and advantages for those who invest and manufacture goods here. Through SelectUSA. Our nation

works to encourage and facilitate business investment. To learn mom about why the USA is the best country in

the world to develop technology, manufacture products, and grow your business, visit Selectflfifiggv.

TRIO} rRev. lUI'tl‘J}
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OK TO ENTER: NW

Atty. DkI.No.080618-1162

IN THE UNITED STA TES PA TENTAND TRADEMARK OFFICE

Applicant: Hltesh BATRA et al.

Title: AN IMPROVED PROCESS TO

PREPARE TREPROSTTNIL,
THE ACTIVE INGREDIENT 1N

REMODULING'U

Appl. No.: 0548,4146

Filing Date; 7/13/2012

Examiner: Yevgeny Valenrod

Art Unit: 1621

Confirmation 2092

Number:

AMENDMENT UNDER 37 CFR 1.312

Mail Stop Issue Fee
Commissioner [or Patents

PO. Box 1450

Alexandria, VA 323l3-ld150

Commissioner:

Applicant acknowledges receipt of a Notice of‘Allowanee in the above—captioned

application. Prior to payment ofthe issue fee. please amend the application as Follows:

Amendments to the Claims are reflected in the listing of claims which begins on

page 2 ofthis document.

Remarks/Arguments begin on page 7 ofthis document.

Please amend the application as follows:

4620-8094-9524J
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UNITED S'l‘A'i’liS PA'I‘IEN'I‘ AND TRADEMARK OFFICE 
UNITE!) STATES DEP$RTMENT DF COMMERCE
lJnilcd Slates Pun-n! and 'I‘ratlemnrk 0m“
J\ddicik- {TOMVIIQSIONER FOR Phi—17.51“"-i'.U Hull-15H 

Alcmmllln. Vlmnllu 33.31 L HS”
www ibpn. . pm

 
\PE’IJCA'HUN VG. |-'TI .ING iii-“ii I-7iiit9-1'i'N-LV'1FII INVENIT}R A |'Tl'.)ki\"l‘.\" Ul'X'Kl-I'I' Nfl. (‘l'iNf-'iiiN-T.-\']'1t IN NO.

|3J545L44h ”WINNIE Iiiluxh Balm 0806184 |62 30‘)!

mymmmmup —
SL] 1'['[{ 500 m1 .Exiaura. YI‘LVE'II'iN‘a'

3000 K STREET NW . . , . .
M1ot'zoum

II'II‘I 

 
MAI]. DA'I'l-I DHjVi-‘Ji‘f Mt 11 1F.

UNEffllfll .i ['AI‘ER

Please find below andlor attached an Office communication concerning this application or proceeding.

The. time period for reply, it‘any, is. set in the attached communication.

PTO]. {JIM (Rev. {HINT}

Liquidia - Exhibit 1016 - Page 22



Liquidia - Exhibit 1016 - Page 23

 
Application No. Applicantfs)

 _ . 13r548.446 BATFIA ET AL.
Response to Rule 312 Communication _ .Examiner Art Unit

YEVGENY VALENROD 1521

— The MAILING DA TE of this communication appears on the cover sheet with the correspondence address —.

1. E The amendment iiied on 18 June 2013 under 37 OFF! 1312 has been considered. and has been:

a) E entered.

tr) [I entered as directed to matters of form not affecting the scope of the invention.

c) El disapproved because the amendment was filed after the payment of the issue fee.

Any amendment filed after the date the issue fee is paid must be acoompanied by a petition under 3? OFF! “313(c)(1)

and the required fee to withdraw the application from issue.

:4} El disapproved. See explanation below.

e) [I entered In part. See explanation below. 
JYEVGENY \rALENFtODrr

Primary Examiner. Art Unit 1621

 
 U S Paienl and Trademark Office

PTOL—2T‘I (Rev. 04—01} Reponse to Rule 312 Communication Pan 0f Paper NO. 20130621
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Atty. Dkt. No. 080618-1 [62

IN THE UNITED STATES PA TENTAND TRADEMARK OFFICE

Applicant: Hitesh BATRA et al.

Title: AN IMPROVED PROCESS TO

PREPARE TREPROSTINIL.
THE ACTIVE INGREDIENT IN

REMODUL{NCRt

Appl, No: 13543,:146

Filing Date: 7/1332012

Examiner: chgcny Valenrod

Art Unit: 16?. 1

Confirmation 2092

Number:

AMENDMENT UNDER 37 CFR [.312

Mail Stop Issue Fee
Commissioner For Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner:

Applicant acknowledges receipt ofa Notice ofAllowance in the above-captioned

application. Prior to payment of the issue fee, please amend the application as follows:

Amendments to the Claims are reflected in the listing of claims which begins on

page 2 of this document.

Remarksz’Arguments begin on page 7 ofthis document.

Please amend the application as Follows:

4820-8094-9524]
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Atty. Dkt. No. 080618-1 [62

Amendments to the Claims:

This listing of claims will replace all prior versions and listings of claims in the application:

Listing of Claims:

I. {Previously Presented) A product comprising a compound of formula I

H Yr0|:fi_R?

0(CHzleOOH (I) or a pharmaceutically acceptable salt thereof. wherein said

product is prepared by a process comprising

(a) alkylating a compound of structure 11 with an alkylating agent to produce a

compound of formula [11,

H Y1_fi_fi_R?
Y1” "’ “R7 M1 l-1

EH fi cm

(In 0(CH2IWCN (11])

wherein

w= l , 2, or 3;

Y] is t1‘a11s-CH.=CH-._ cis-(‘H=CH-. -CH3(CH2)m-. or -CEC-; 111 Is I, 2, or 3;

R7 is

{l l -CpH2,,-CH3, wherein p is an integer from 1 to 5, inclusive,

(2) phenoxy optionally substituted by one. two or three chloro. fluoro, trifluoromethyl.

(Cl-C3) alkyl. or (Cl-ngalkoxy, with the proviso that not more than two substituents are other

than alkyl, with the proviso that R7 is pltenoxy or substituted phenoxy, only when R; and R4

are hydrogen or methyl. being the same or different,

(3) phenyl. benzyl, phenylethyl, or phenylpropyl optionally substituted on the aromatic

ring by one, two or three chloro, fluoro, trifluoromethyl, (_C|-C3)alkyl, or {C1-C;')alkoxyt with

the proviso that not more than two substituents are other than alkyl.

.2-
4820609485241
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(4}

l5}

(6)

(l)

('3)

(3}

(4)

Atty. Dkt. No. 080618-1 [62

cia-CH=CH-CHg-CH3,

-(CH3)3-CH(OH)-CH3. or

-l'CH2)3-CH=C(_CH3)2;

-C('L. )—R-; taken together is

{C4-Cflcycloalkyl optionally substituted by 1 to 3 (CI-Csjalkyl;

2-( Z-fitryl )ethyl.

2-[3-thienyllethoxy, or

3 -thienylox yrnethyl;

Ml is CL-OHIB-Rf. or ot-R5:f3-OH or a-OR|:B-R5 or a—R5:B-OR3. wherein R5 is hydrogen or

methyl. R3 is an alcohol protecting group, and

L] is. a-Rgzfi-Rt. u—R41B-R3. or a mixture of et-Rgtfi-Fh and a-R4:B—R3. wherein R; and R4 are

hydrogen, methyl. or fluoro. being the same or different, with the proviso that one of R3 and

R4 is fluoro only when the other is hydrogen or fluoro.

lb) hydrolyzing the product of formula III ofstcp (a) with a base,

to} contacting the product of step (b) with a base B to form a salt of' formula 15.

Y1‘HHfiHR7
M1 L1
OH

(-9
H HE

E) .
DiCHzleOO (13) and

(d) optionally reacting the salt formed in step (c) with an acid to form the

compound of formula I.

to

4820-8094-9524. 1

(Previously Presented) The product of claim 1, wherein the purity of compound of

formula I in said product is at least 99.5%.

(Original) The product of claim I. wherein the alkylating agent is CI(CH3JwCN.

BrthHg'ijN, or [(C‘HfiwCN.

(Original) The product of claim 11 wherein the base in step (b) is KOH or NaOH,
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Any. Dkt. No. 080618-1 [62

5. {Original} The product of claim 1, wherein the base B in step (e) is selected from the

group consisting of ammonia, N-rnethylglucarninc, procaine, tromethanine,

magnesium. L-lysine, L--argininc._ triethanolaminc. and diethanolamine.

6. (Original) The product of claim I, wherein the acid in step (d) is HCI or H3804.

7. (Original) The product of claim I, wherein Y; is —CH2CH3—: M. is o-OHzflvH or

ct—H:[3-0H; —C(L1_)-R7 taken together is #{CthCHg and w is 1.

8. (Canceled)

9. (Currently amended) The product of claim I, which wherein the process does not

include purifying the compound of formula (HI) produced in step (a).

10. {Previously Presented) A product comprising a compound having formula W

H

  
1

COOH (IV) or a pharmaceutically acceptable salt thereof,

wherein the product is prepared by the process comprising

(a) alkylating a compound of formula V with an alkylating agent to produce a

compound of fonnula VI,

 
{VI}

4820-8094-9524]
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Atty. Dkt. No. 080618-1 [62

(b) hydrolyzing the product of formula VI of step (a) with a base.

(c) contacting the product ofstep (b) with a base B to form a salt. of formula 1V5,

and

 
(1V5)

(d) optionally reacting the salt formed in step (c) with an acid to form the

compound of formula IV.

1 1. (Previously presented) The product of claim 10. wherein the purity of' product of step

(d) is at least 99.5930.

12. {Original} The product of claim [0. wherein the alkylaling agent is ClCHgCN.

13. {Original} The product of claim [0. wherein the base in step (b) is HIGH.

14. (Original) The product of claim 10, wherein the base [3 in step (c) is selected [Tom a

group consisting of ammonia, N-methylglucamine, procaine. tromethaninc,

magnesium, L-lysine. L-argiuine. triethanolaminc. and diethanolaminc.

15. (Original) The product of claim [0, wherein the base B is diethanolamine.

16. (Original) The product of claim [0, wherein the acid in step {d} is HC‘l.

17. (Previously presented) The product of claim IO. wherein the process does not include

purifying the compound of formula (VI) produced in step (a).

4820-8094-9524. 1
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Atty. Dkt. No. 080618-1 I62

18. (Original) The product of claim l7. wherein the base B in step (e) is selected from a

group consisting of ammonia, N-methylglucamine, procaine, tromethanine,

magtesium, L-lysine, L-arginine, triethanolamine. and diethanolaminc.

19. (Original) The product of claim [8. wherein the base Bis diethanolaminc.

20. (Original) The product of claim 1, wherein the base in step (b) is KOH or NaOH and

wherein the base B in step (e) is selected from the group consisting of ammonia, N-

mcthylglueamine, procaine, tromethaninc, magnesium. L-lysine. L—arginine,

m'ethanolamine. and diethanolamine.

”1. {Original} The product of claim 10. wherein the base in step (b) is KOH or NaOH and

wherein the base B in step (e) is selected from the group consisting of ammonia. N-

methylglucarm'ne. procaine. tromethanirte‘ magnesiumt L-lysine, L-arginirte,

triethanolatnine, and diethanolamine.

3". (Previously Presented) The product of claim I. wherein step (d) is performed.

"3. (Previously Presented} The product of claim 22‘ wherein the product comprises a

pharmaceutically acceptable salt formed from the product of step ((1).

24-31. (Canceled)

-fi-
4826-3094-9524. 1
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Atty. Dkt. No. 080618-1 [62

REMARKS

This amendment is being filed prior to or concurrently with payment of the issue fee.

Entry of'thc foregoing amendment is respectfully requcated. The amendment is made to

cancel claim 8 and to correct a minor typographical error in claim 9. The amendment does

not change the scope oftlie claims. Accordingly. entry of the amendment is requested.

A detailed listing ofall claims that are. or were, in the application is presented with an

appropriate defined status identifier.

Alter amending the claims as set forth above. claims 1-7 and 9-23 are now pending in

this application.

It is believed that no fees are due in connection with this Rule 312 amendment. In the

event this is not correct, the undersigned authorizes the Commissioner to charge Deposit

Account No. 19—074].

Respectfully submitted,

Date June 18. 2013 By Stephen B. Maebius/

FOLEY & LARDNER LLP Stephen B. Maebius

Customer Number: 22428 Attorney for Applicant

Telephone: (202) 672-5569 Registration No. 35.264
Facsimile: (202) 672-5399

4820-8094-9524]
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REMODULINOTitle of Invention:

 

 
First Named Inventorlllpplica ht Name: Hitesh Batra

Stephen Bradford Maebiulearen Walker

Attorney Docket Number: 013061 8—1 162

Filed as Large Entity

 

 
 

Utility under 35 U5C111Ia) Filing Fees 
—-m-m

Miscellaneous-Filing: 

Petition:
 

Patent-Appeals-and-Interference:

Post-Allow: nce—ancl-Post—lssuance:

Publ Fee- Early, Voluntary or Normal ‘ 1504 I 1| 0|  
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Sub-Total in

”5015}—-mm
Extension-of—Time: 

 

 

Miscellaneous:
 

Total in USD (5) 2080  
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Electronic Acknowledgement Receipt

Application Number: 13543446

International Application Number: 

 Confirmation Number: 2092 i

PROCESS TO PREPARETREPROSTINIL, THE ACTIVE INGREDIENT IN
Tltle of Inventlon: REMDDUUNO   
 

First Named Inventormpplicant Name: Hitesh Batra

“Stephen Bradford MBEbiuS/Karen walker
Filer Authorized By: Stephen Bradford Maebius 

Attorney Docket Number: 0806134 162

Filing Date: 13—JUL—2012

 
 

Time Stamp: 16:11:02

Payment information:

 
 

Submitted with Payment yes I 

Payment Type Credit Card

Deposit Account 

Authorized User  

File Listing:

Document . File Size-(Bytes)! Multi Pages
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192126

Issue Fee Payment (PTO—858) —llLili‘JII'Hlii’i) |ilinl’filili'rlLuilUu-JMIL‘INI
lfli-il:

125030

2 312amend.pdf —lsloliinbiortllfi'k 'r'lIith-n i‘JI'Mthi-‘oms
rill-J

I Multipart DescriptioanDF files in .zip description

Information:

—m
Amendment after Notice of Allowance (Rule 312)
 

Claims
  

AppiicantArgumentslfiemarks Made in an Amendment

 
I nformation: 

Fee Worksheet {5306] fee-i nfopdi r I I 'iI-I-ilt LI): lusi‘ll |I ml Milt. .4 5-1“. ml. i
Hklfl

Warnings: 

Information:

Total Files Size (in bytes) 

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. 1 1 ‘l

lfa new application is being filed and the application includes the necessary components for a filing date [see 37 CFR
1.53led} 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 ofthe application.

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

lfa timely submission to enter the national stage ofan international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCTi‘DOiEOi‘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 1 ‘l and MPEP 1 81 0), a Notification of the International Application Number

and ofthe International Filing Date {Form PCTIROH 05} 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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UN1T13D STATES PA’lEN’I‘ AND TRADEMARK 01:1:le
I‘NTI‘I'ID STATES l)El‘_-\R1'!\IIENT0F CUMIHERI‘E
l-nited States Patent and Trademark Office
Addams: {fcimxttssit'mtfi l-UR. PA rFNI :3

FE} Bun i450
Alum-Ilia. Vuginlil 1231 i- I 5"}
WWW 05pm. guv

NOTICE OF ALLOWANCE AND FEE(S) DUE

T N .:
2242.9. mu or.“ 33013 ”CM“ I R

1"‘OI.EY AND LARI)N}‘1R LLI’ VALENRGD. Y11\'{tE.E\-'Y
SUITE 500

WASHINGTON. DC 20007 1631

 

DA'I'IE MAILED: Dot-’1 3201].

 
APPLICATION NO. FILING DATE. F"I'R‘5TNA1\'1TED lit—VET ‘TOR .‘\'l'I‘OR.‘\EliY DOCKET NO. (_‘O!\"l"lRl\'1ATION NO.

IMS-lSA-lti thlSflllll Ililesh Harm 0806184 102 .1092

Il'l'l.l'_-Ol" INVI‘N I‘ION: PROCESS I'O I'REI‘ARI'L- T'RILPROS'I'INIL. 'l‘lll‘. M ”I‘IWI |F\'ti11|i[l|['.f't']' IN Rlth’tDl'llNitI

 
APPLY. 'J'YPI'. ENTITY H'l'lYI'I-K‘i J‘iST‘I‘. ”£15 13' '1". PT-"BIJEXYI'ION Fliii UHF. FRI-TY. PM]? ISST‘ILFIili TI] | AL FHJ‘IE"?! T'JT-‘li TMTF. Uifl-T.

nonprovisional I‘NDISCOUN'I‘I‘LD $1130 5300 SD 53030 09” ltlfll 3

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PR SECU'I‘IO ON THE MERITS IS Cl. )"ED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATEN'I' RIGHTS.
THIS APPLICATION IS SUBJECT TO WlilillDRAWAI. FROM ISSUE AT THE INITIA'I‘IVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE .37 CFR 1.313 AND MPEP1308.

THE ISSUE FEE AND PUBLICATION FEE. {IF REQUIRED] MUST BE PAID WITIIIN THREE. MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BIC REGARDED AS ABANDONED. ’l‘lllfi
" ' l ’ r ‘ ’ " " ‘ ' i . SEE 35 U.S.(.‘.. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES

NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE. I-IAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION {AS SHOWN ABOVE). THE RETURN OF PART B OF TIIIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPIA’ TI-II‘I PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

 

  

IIOW TO REPLY TO THIS NOTICE:

I. Review the liNTl'l‘Y STATUS shown above. [1‘ the HN'I'I'I'Y S'I'A’I‘US is. shown as SMALL or M ICRO. verify whether entitlement to that
entity slams still applies.

II the liN’l‘l'l'Y S'I'ATUS is the same as shown allriove1 pay the TOTAL FEMS} DUE shown zlboVe.

II the IiN'l‘l'l'Y S'I'AAI‘US is changed from that shown above. on PART B - I'Tl il‘XSl ‘I‘RANSMI'I'I'AL complete section number 5 titled
"Chauige in Iinlily Status {from status indicated above)".

For purposes of this. notice. small entity fees are ”2 the amount ol’ undiseounted fees, and micro entity fees are 12'2 the amount of small entity
fees.

1]. PART B - FEEI'S) TRANS MIT'I'AL, or its equivalent. must he completed and returned to the United States Patent and Trademark Office
tUSP’l‘O} with your ISSUE [51315 and PUBLICATION 171513 {if required}. If you are charging the feels) to your deposit account, section "4b"
of Part B - Feels.) 'l'rnnsmitlal should he completed and an extra copy of the l'onu should he submitted. lfun equivalent of Pan 8 is filed, {I
request to reapply a previously paid issue fee must he clearly made. and delays in processing may occur due to the difficulty in remgnixing
the paper as an equivalent of Part B.

Ill. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE I’lili unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12. 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance. fees when due.

Page 1 of4
P'l‘OL—RS tRev. tilt] ll
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PA RT H - FEEIS) TRANSM I'I‘TAL

Complete and send this l'urm. together with applicable feels}, to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
PI). Box 1450
Alexandria. Virginia 22313-1450

orEax (571)-273-2885

lNSTRLT‘TlUNS: This form should be used [311' transmitting the lSSUE FEE and PUBLICATION FEE {if required}. Blacks I thmugh 5 il‘lt'fllld be cnmpleled where
u l‘npriillt'. All further enrrespcmdeuce including the Patent, advance order. d nmil‘ieatinn of maintenance fees wiII he mailed in the current cum-5 mdenee addres; its
in iI-‘illfd unless corrected heiuw tar directed utherwise in Block I. by {Hi speeilying a new cumspmdenec address: :tudmr l‘h} indicating a selnu'ate " - iii ADDRESS" formaintenance lee nuliiieutions.

 

 

 

Nate: A certificate of nwitine em: mil},r he used For dunneslic mailings ml the
Feels] 'I‘ransmiunl. This certificate eatnnot be used ior any other accompanying

(“WENTC'URRESPOM-‘EW'E “DUKE-“5‘ "30“: “5E 131"“: 1“" “'5' films: L‘F-‘dfl'm' apera'. Filth additional paper. finch us an assignment or l'urmal drawing. I'I'tllhl
liatve its own certificate of mailing or unnsmimnn.

Certificate at Mailing or Transmission2-1428 T590 unit-mm} . - . . _ . . _ __ . . _
_, __ . . , . l here-h cet‘ul lint this l‘eels) Fransmitlul is. helng deposited \Vlll'l the l. ruled

i‘OLl‘LY AND LARDNER LLP States stat] Service with sufficient postage I‘nr Iirsl class mail in an envelcpe
SUITF 500 addressed to the Mail Sta. ISSUE FEE address above. or being facsimile: ‘- transmitted to the. USP'I'CI I‘. T l: 273—3885. on the date. indicated below.3000 l" STREET NW

WA31I1N(HUN,1)(720007

IFLIJcI 
APPHL‘A'l‘lON NI]. FILING 13le ii. HRST NAMl’Ll‘J lNVfi-Vl'nk A'Fi‘l'llixli‘l' JFK'KliT ND. CONFlKMA‘I‘lfiN NO
 

HIS-43.445 it?“ SIZDIZ [[ilesh Bail-a 0806i R-l 162 21392

T'l’l'Ll'. 01" lNVEN‘l'lON: I‘ROCFSS 1'0 PREPARE I‘Rlil‘ROS'l'INlL. Till: ACTIVE INGRIEDIILNT IN REMODULINO

 
 

APPLY T‘lT'E EN‘HTY STAT'LTS 1581 T; FEE DUE Pl 'BLICATIDN FEE DUE PREV. 1".th lSRU'E FEE TOTAL HEELS: DUE DATE Dll'l';

   

 

nunpmV'isiortttl l. 'NDISCUL'NIEI] 51730 5300 3308-0 EU“ Jill)! 3

VALENRDD. YEVGlZ'K—Y [(31] SGZ—«l-fifillll}

1‘. Change ui cun'espuntlenee address nr indication nl"'Fee Address" {37 1. Fur printing t‘I'I IJ1e pulenl front page. IiSt
L H! I '_363)‘ {I} the names of up to 3 registered patent attnrncys I

CI (The ‘e ul‘cot‘remflndence address tor Change 01' Correspondence or agents OR. tillernativcly.
Address mmPTOlSlia'llliulluchtd 3{Z} the name ul 3 single firm [having as :1 member a — —

registered attorney at agent} and the names. at up LU
2 registered patent attorney; or agents. It nu mime is 1
listed, nu name will be printed. '

El "Fee Address“ indication tor "Fee Address" Indication form
El‘Uffiiii4it Rev 03-01 or more recent: attached. ('5: Ufa Cuslumer
Number is required.

 
.‘u. ASSIGNI'LIE NAME AND RT'LSTITENCE DATA TO BE PRINTED ON THE PATIENT {print or type}

PLEASE NOTE: Unless an assience is identified below. rm assignee data will appear on the patent. ll‘ am ussignee is identified below: the leCUITICI‘Il has been filed I'm-
Ieeordalion as set forth in 37 (Til: 3.1 I . {‘ramplelirsn of this farm is NOT a substitute for liling an assignmenl.
[A] NAME DIT ASSIGNEIZ lTl] RESIDENCE: {CITY and STATE OR {"OLTNTRYI

Please check the appropriitlc assignee entegory nr categories twill not be printed on the patent: : CI Individual D (‘nrponttion or other private group entity D Govcnmicnt

 
4st. The l'nlluwing feels! an: hubmilled: 4b. Palm-I11 nl'I‘eelsJ: ll’leane final reapply any preiious-Iy paid issue fee shown above!

CI Issue Fee 3 A cheek is. enclosed.

C] Publication Fee {No SlniLll entity discount permitted] 3 Payment by credit card. Form P‘TOAZtBB is attached.
Cl AdVllnL‘E Order - ii ul‘t'fopies :IThe Director is hereby nuthm‘ized u} charge the required feem. any deficiency. nreretlitnnyoverpayment. to Deposit AeuJunt Number _ [enclose an extra turn)» of this forml. 

’ztge 2 of 4
I‘TOL—SS tRev. 02!] I]
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5. Change in El‘llil}r Status lt'mm status intiit’tltctl allow.)

l3 Applit‘flnl certifying micm entity status. Sun: .1? t .1" R I39 N0 3" Ahsrnt u valid ccrlii‘icutinn nf Mlt‘l‘“ [Entity Status lbt't‘ I'orn't NOISE! HA and 1513}. issueL'e payment in the micro entity :u‘nomtl will not he accepted at the risk 0] applicatimt ahmdomncnt

D Applit'anl :tsscrlirlg small mtily status. Sec 3? CFR 1.2? \' 7‘ If thc application was pmviuusly under micro entity status. checking this in)" will l‘K‘ takenID ‘c a ntnlifit'ation ol‘loss of entitlement IQ micro t'ntity status.

in Applicant changing to regular undisuuunlcd let: status. 3911:" Checking this box will be taken to ht: a nomication ul' Ins: of entitlement lo small or mit‘m
entity hiatus. as appltmlnlc. 

NOTE: The issue FE? and Publication Fcc [if rcquimdi will not he uct‘cplcd from mtymc other than the applicant: .1 rugislct'cd altumcy tJt' agcnt: or the assignce or other part)r ininlvrcst us shuwn b the records nflht‘ t-uitcd Stats-s Patent and "l'mdt'mark Uffit'c.  

Authorized Sign attire _ Dale
 

Typed or primed name _ RegistraLicm Nu. _ _ 

This co action ol'inlbrm'ttion ts acquitted by 3? E‘l‘"R_ IJI I. Th: information is m tilted to obtain or retain :t benefit by the public which is to filt- [an by the L'SP'I'O In pmt‘rss}
:trl applicalion. Confidential“) lfi gnvcrncd by 35 11.511 132 and 3? (“FR 1J4. ' is cullcvlion is t‘filin‘ifilt‘d to take I 2 minutt’s to t'nmplt:tc1 including gilll'lt‘l'll'lg. preparing. and

suhntllliflg the completed application form in the [‘SP’I‘O. Time will \‘n defianclin upon the individual case. Any comments on the amount of time yuu require 10 cmnplctct' l.‘ i
this form undlor Itthggt‘sticms far reducing this burden. shnuld he will lo 1 ti 111 Qrmitliort Utiitt'r._ 1'5. l’atcnl and 'i‘rntlcrnat‘k ()mt’t‘. LS. Dcpurum‘tll or (Tnmmet't'e. PI].Box i450, Alcxan rta. Vi: inln 12313-1450. [)0 Nfl'l‘ SEND FEES DR COMPLETED FORMS TO HHS ADDRESS SEND TO: Cmmnissiont'r for l’nlt‘nis. RD. Box I450.
Alexandria. Virginia 223i] _-l-IS(l.
Under thc Paperwork Reduction Act 011995. no persons utt- mquitctl to respurtd to a collection of information unlcss it displays it Vitlitl OMB control number. 

Page 3 of 4

P'l‘OL-SS (Rev. Bill I] Appmved fur use through Dfilllllfll 3. OMB 0651-0053 L15. Patent and. 'l'mdemnrk Ollicc: 13.5. DEPARTMI‘DTF DI: COMMERCE
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--

  
 

UNI'I‘IZD STA'I'ILS PA’I'EN'I' AND TRADEMARK 01“I"I( 'E
IN I'I‘EI'I STATES DEPAR'I'MENT 0F COMMENT:
[-niled Slates Patent and Trademark Office
Addams: {TOMMHSII'JNLR I-Utt PA rFNI 5

PG Buns I450
Alum-hi4. t’ugiuun 223114430
wwu- uspln guv

.-\PPLIL":\TJC}.‘I NU. FREQ DATE FIRS'I' NAMED INVESTOR ATTORNEY KICK'KE'I NO. CONFIRMNI'ION ND.
 

ISIS-43.440 U?! | 333ml I'lilush Haifa GSWIR-I It‘ll 1092

1"‘0I.HY AND LARI)N}‘1R LLI’ VALENRUD. raven-w
SUITE 500
momrmm-ww  
WAS H ING'I'ON. I)(.' 20007 1021

DATE MAHJ‘LD: 06H It‘ll] l 3

Determination of Patent Term Adjustment under 35 U.S.C. 154 {b}

(application filed on or after May 29, 2000')

The Patent Term Adjustment to date is 0 dayts'}. If the issue fee is paid on the date that is three months after the

mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half

months] after the mailing date of this notice, the Patent Term Adjustment will be 0 day{s),

If :1 Continued Prosecution Application {CPA} was filed in the above-identified application, the filing date that

determines Patent Tenn Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval

(PAIR) WEB site {http:h’pair.uspto.govi.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of

Patent Legal Administration at (_S?l'}-2?2-7702. Questions relating to issue and publication t'ee payments should be
directed to the Customer Service Center of the Office of Patent Publication at l-[888)-?86-0101 or (571)-230-4300.

Page 4 014
I’TDL—RS L'RL‘t'. [Lit] IJ
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Privacy Act Statement

The Privacy Act of 1974 (PL. 93-579) requires that you be given certain inliiniiat'ion in connection with
your submission of the attached form related to a patent application or patent. Accordingly. pursuant to
the requirements of the Act. please be advised that: {l} the general authority for the collection of this
information is 35 [1.5.0 2(1)){2}; (2) furnishing of the information solicited is voluntary: and (3) the
principal purpose for which the information is used by the 11.5. Patent and ’l'rademark Office is to process
andfor examine. your submission related to a patent application or patent. If you do not furnish the
requested information. the [1.5. Patent and Trademark Office may not be able to process andior examine
your submission. which may result in termination of proceedings or abandonment of the application or

expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

I. The information on this form will he treated confidentially to the extent allowed under the Freedom
of Information Act (5 [1.817. 552} and the Privacy Act {5 [LSIT 552a}. Records front this system of
records tnay be disclosed to the Department of Justice to determine whether disclosure of these
records is required by the Freedom of Information Act.

. A record front this system of records may be disclosed. as a routine use. in the course of presenting
evidence to a court. magistrate. or administrative tribunal. including diselosures to opposing counsel
in the course of settlement negotiations.

. A record in this system of records may be disclosed. as a routine use. to a Member of Congress

submitting a request involving an individual. to whom the record pertains. when the individual has
requested assistance from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed. as a routine use. to a contractor of the Agency

having need for the information in order to perform a contract. Recipients of information shall be
required to comply with the requirements of the Privacy Act of 1974. as amended, pursuant to 5
11.8.(1. 552atm).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this
system of records may be disclosed. as a routine use. to the international Bureau of the World
Intellectual Property Organization. pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed. as a routine use. to another federal agency for
purposes of National Security review (35 [1.5.0 18] i and for review pursuant to the Atomic [Energy
Act [42 U.S.C. 218(0).

'l. A record from this system of records may be disclosed. as a routine use. to d1e Administrator.
General Services. or hisr‘her designee. during an inspection of records conducted by (BSA as part of
that agency‘s responsibility to recommend improvements in records management practices and
programs. under authority of44 [1.55.0 2904 and 2906. Such disclosure shall be ntade in accordance
with the USA regulations governing inspection of records for this purpose. and any other relevant
(i.e.._ GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

8. A record from this system of records may be disclosed. as a routine use. to the public after either

publication of the application pursuant to 35 U.S.(.‘.. 122(b'] or issuance of a patent pursuant to 35
USE. 151. Further. a record may be disclosed. subject to the limitations of 37 CPR l.i4. as a
routine use. to the public if the record was filed in an application which became abandoned or in

which the proceedings were terminated and which application is referenced by either a published
application. an application open to public inspection or an issued patent.

9. A recurd from this system of records may be disclosed. as a routine use. to a Federal. State. or local
law enforcement agency. if the USP1‘0 becomes aware of a violation or potential violation of law or
regulation.

is.)

in
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Applicanfls)
BATFIA ET AL.

NA {First Inventor to
File) Status
No

Application No.
13648446
Examiner
YEVG ENY VALENFIOD

 
 
 

 

 
 Notice of Allowabr'iity
 
 
 

— The MAILING DA TE of this communication appears on the cover sheet with the correspondence address—
All claims being allowable. PROSECUTION ON THE MERITS l5 iOFi REMAINS] CLOSED in this application. if not included
herewith {or previously mailed}. a Notice of Allowance iPTOL-SS) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFFI 1.313 and MPEP‘ 1308.

1. This communication is responsive to 6/5/13.

I] A declarationis)iaifidavitisl under 37 CFFI 1.130(b} wasiwere filed on

2. [I An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the restriction
requirement and election have been incorporated into this action.

3. E The allowed claimis) islare 1—23. As a result of the allowed claimis). you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property otiice for the corresponding application. For more information. please see
3132:Ir‘mvw.usgtogovgpatentsrinit eventsiggijiindegisg or send an inquiry to PPHieedpacKQusgtogov .

a. El Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-{d) or (f).

Certified copies:

a) [I All b) [I Some 'ci El None of the:

1. I] Certified copies of the priority documents have been received.

2. U Certified copies of the priority documents have been received in Application No._

3. CI Copies of the certified copies of the priority documents have been received in this national stage application Irom the

International Bureau [PCT Fiule17.2{a)).

‘ Certified copies not received:_

Interim copies:

a} I] All b) El Some c)‘ [I None of the: Interim copies of the priority documents have been received.

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. El CORRECTED DRAWINGS ( as ”replacement sheets") must be submitted.

El including changes required by the attached Examiner‘s Amendment 1 Comment or in the Office action of
Paper NoJMail Date .

ldentitying lndicia such as the application number {see 3? CH? 1.aal(c}) should be written on the drawings in the from {not the back) or
each sheet. Replacement sheetts) should be labeled as such In the header according to 37 OFF! 1.121(d).

5. El DEPOSIT OF andior INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner‘s comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachmenfls)
1.1] Notice of References Cited (PTOa‘BQEl 5. CI Examiner's Amendmenthomment

a El Information Disclosure Statements tPTOiSBiOB). 6. El Examiner's Statement of Reasons for Allowance
Paper NoJMaII Date

3.1] Examiner's Comment Regarding Requirement for Deposit ?. I] Other .
of Biological Material

4. El Interview Summary iPTOatB)‘
Paper No.iMaiI Date .

 

  

EYEVGENY VliiLEINIFiO‘Dil

Primary Examiner. Art Unit 1821

 
u S Patenl and Trademark Chips

PTOL-S‘i’ (Rev. 03-13} Notice 01 Allowabillty Part oi Paper Normal Date 2013060‘?
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ApplicationIControl No. Applicant(s)/Patent Under
Reexamination

Index of Claims 13548446 BATRA ET AL.
 

| Examiner Art UnitYEVEGENY VALENROD 1621

I Cancelled u Non-Elected
II-

 

   
 

 
 

 

 
 

 

  
 

 

 

 

 
 

 

 

 

 

       
 

Claims renumbeted In the same ordet as ptesenled by applicant E] CPA

CLAIM DATE

Final Original _-__——
1_—_——
2 __——
3 —_——
a ., = ———5 v'

6 v

y w

3 .r

g .r

10 v '
11 4

12 4
13 v

14 v

15 4 '
15 v

17 v

13 v '
19 V

20 —-——
E1—_——
22 —_——
23 —_——
24 —_——
25 —_——
26 —_——
2? —_——
28 N

29 N I

30 N I
31 N

LIE Patentanr} Trademaxk lerce ParmiPaperNo.‘ 20130150?
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OK TO ENTER: I'YW

Ally: Dkl. Nu 0806184 “12

App]. No. ISIS-15.446

IN ‘I‘HE i-‘g'WTED 873-1 TIES PATENTAND TRJDEM.--IRK OFFICE

Applicant: Iiitcnll HATRA cl ul.

Title: AN IMPROVED PROCESS TU

PREPARE TR IEPROS'I'IML
THE ACTIVE INGREDIENT 1N

RICM()I)I..'[.INR'=

r\p]11, No.” ”(543.446

l-‘iling Date: 7513:2012

lixmnincr: ‘1"c\-'gcny Vulcnmd

Arl Uml: H32]

(‘nnfirmutmn ZINE

Number:

REPLY UNDER 37 CFR§ L] 16

Mail Stop AI"
Conunissioncr fur Pallcnts
PI). an I450

Alexandria. VA 223134-45”

L'ommimioncr:

This pupcrrcspmuls In the uulslanriing Final Office Action rialm‘l May 15, 2013.

Amendments to the Claims are reflected in the lining ul'cluims which begins on

page 2 ofthis ducumenl.

Remarks begin on page 7 ot'ihis documcnl.
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App]. No. ISIS-15.446

IN ‘I‘HE i-‘g'WTED 873-1 TIES PATENTJIND TRJDEMARK OFFICE

Applicant: Iiitcnll HATRA cl ul.

Title: AN IMPROVED PROCESS TU

PREPARE TR IEPROS'I'IML
THE ACTIVE INGREDIENT 1N

RICM()I)I..'[.INR'=

r\p]11, Nu.” 13".q43.44(1

l-‘iling Date: 7513:2012

lixmnincr: ‘1"c\-'gcny Vulcnmd

Arl Uml: H32]

(‘nnfirmutmn 3192

Number:

REPLY UNDER 37 CFR§ L] 16

Mail Stop A1"
Conunissioncr fur Pallcnts
PI). an I451)

Alexandria. VA 223134-45”

L'ommimioncr:

This pupcrrcspmuls In the uulslanriing Final Office Action rialm‘l May 15, 2013.

Amendments to the Claims are reflected in the lining ul'cluims which begins on

page 2 ofthis ducumenl.

Remarks begin on page 7 ot'ihis documcnl.
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Atty. IJlU. No. tlStlfilH-l [(12

Appl. No. HE'S-48,440

Amenduwnts to the Claims:

this listing ot‘elziiins wili replace it” prior versions, and listings. ot'eluims in the application

Listing ut'Cl-aims:

| (Previously Presented) A product comprising a em‘nl'iounrl of Formula 1

H Yt‘fi_fi_Rr
M1 L1
OH

H

DiCHflwCOOH {I} or it pliannaeeulieally acceptable salt thereof. wherein said

product is prepared by a proeeas eomprisiog

(:1) alkyltlting it eompound of structure II with no olkylntini:I agent to produce it

compound of i‘onttulu I ll,

H Yt'fi‘fi‘t‘?

H Yl_fi_fi_Rr Mt Li
M1 L1 OH
OH

H

H
OH ([1) OICHziuCN [[lI}

wherein

w=li 2. or 3;

Y. is truns-("H‘CH—i eis—(‘i-l—(TH—‘ —(_‘H2[C‘H;,l".~. or -CEC‘-: m is l. 2. or 3:

R7 is.

(l) -C‘,,H;,-(_‘l~l1. wherein p is an integer from i to 5‘ inclusive.

(2) phenoxy optionally substituted by one, two or three ehloro. iluoro. trifluoromethyl.

[Cr-Ci} alkyi. or [Ci-Ctialkoxy. with the proviso that not more than two substituents are other

than alkyl. with the proviso that Ra, is phenoxy or substituted pltenoxy. only when R; and R4

are hydrogen or methyl, being the same or tlil‘ferenL

l-J
4356—23294 484.1
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Atty. 1Jkl. Nu. (114061514 162

Appl. No. 131548.446:

[3} plienyl. henzyl, pllcnylcthyl. or plicnylplopyl optiuliully substituted on [he aromatic

ring by one. two or three ehloru. tluom. tritlunromclhyl, {C1-C1lalkyl, nr {C'i-C_-,):1Ikoxy, Willi

[he proviso that not more than two substituents are other than ulkyl.

[4] Ci5-C'E'1=C'H-C'Hg-(‘H:‘

(S) -(C'll-_s}1-C‘ll[(.)11}—('llg, or

[6) -(('l'l:lt-L'l-l=C‘tC'Hil-1'.

-("t L. Ht? taken together is

{I} [C'4—C‘110yulmilkyl upliunull)’ substituted by l to 3 (CI-('lglulkyl:

[2) 2-(2-i'uryllcthyl.

{3) 2-(3vlllicnyllctlmxy, or

{4) 3-thienyloxymetli_vl'.

M] is u-(JHJl—Rs or rL—Rgztl-tH-l or u-(Jkttll-Rs or u-Rg:|'S-()l{_. wherein R5 is: hydrogen or

methyl. R3 is on alcohol nmlccting group and

1.. i5: :‘1~R‘,:|1-R4. ngB-R]. or :1 mixture (it’d-Rnll-Rq and rr-[{4:l'l-R3, wherein R; and R4 are

hydrogen. methyl, or tlunm, being, the some. or different. with the proviso that one (1ng and

114 is llunro only when the other is hydrogen or lluorn.

(11) llydmlyzing the product of Formula [11 ul'step (a) with a base.

to] contacting the product ol’stcp (la) with at base B to form it Hall ut't'ommlu 15-.

H Y1‘fi_fi_R7
M1 L1
OH

E)
H HE

G
0(CH2MCOO (I5) and

{d} optionally reacting the salt formed in step {c} with an acid to form the

compound of formula I.

2, [Previously Presumed) The product of claim I. wherein the purity of compound of

formula 1 in said product is at least 09.5%.

1. (Original) The product of claim I. wherein the alkylaling agent is CltCHg'JwC‘N.

BrtCngwCN. or ltC‘HgthN.

11858-23294 484.1
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Atty. Dkt. No. 0806184 [[32

Appl. No. |3r'54b’,446

4 ((..)riginn|l The product of' claim I, wherein the base in step (b) is KOII or MIDI |_

5. {Original} The product of claim I. wherein the base 13 in step {e} is selected from the

group consisting of ammonia. Nvmcthylglueannne, procaine tromcthnnine,

magnesitnn. [slysine‘ I..-nrginine. lrielhnm‘rlamine. and diethanolumine.

(3. [Original]: l‘he product ot‘clttim I, wherein the acid in step {d} is l-[Cl or H3804.

7. {Original} The product ot" claim I, wherein Yl is -C‘l-I:CI-Ig-; M. is et-OI-HH-l or

t.1-}'l:[.'--Oll‘. -(_‘{I_.[]-Ry taken together is —((‘]'tg)4C‘!'I_t; nnd w is 1.

8. [Original] The product ol'elnim I. wherein the compound of formula 1 is a compound

of t'orrnuln IV.

HO
M/“H

H .

xx/:I\/ .I1IOH

“coon (IV).

0. (Original) The product ol'elaim l, which the process does not include purifying the

compound of tot-mule (11]) produced in step (a).

10. {Previously Presented) A product emnprising a compound having formula IV

Hid /“‘-

 
(IV) or a phartnaceutieally acceptable salt thereof,

wherein the product is prepared by the process comprising

48 50-23 29—1484 .1
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Ally. URI. Nu, (.IHllfilN-l [(13

Appl. No. INS-13.446

[:i) :Ilkylming :1 compound of formula V with :‘m :Ilkylilling ugcnl to produce :1

cumpuulul ul' llu‘mulu V].

ilflll

...5:—~..“r/_‘M _‘/\_'
HO may/"Hm. l, I -,\ "'OHH H/k,’ -:-_.___ JLJI/ _\/

l{ :j" "OH (I) H
H |

OH (V) \CN {VI}

[h] liyilrulyzing the product ul‘ Formula VI nl’stcp (a) with :1 base.

{cl mnlauling IhL‘ pmducl (11' step {11) with :1 base B [U harm a salt (if I'nrmula 1V“

 
{M}

(d) uplionally reacting the salt [hi-med in step {a} with an acid in farm the

cnmpuuild m" lbrmula IV.

1].

l3.

14.

4350-2329414 84.1

(Currently Amended) The W855 product 01" claim ll}. wherein the purity of pmduct

nfslep {d} is ill lcnsi 99.5%.

(mi ginal] The product of claim ID. wherein the alkylating agent is L'lCl-IJLTN

(Original) The product ofclaim 11), wherein thu base in step {b} is KO] [.

[Original] The pmduct oi'claim 10. wherein film 1135:: B in step {c} is selected from a

gmup consisting of umrnuuia, N~m£thylglLlCElnllnC1 prucuinc‘ ll'ii'lr‘neth21mm:1

magnesium I.—lysinc‘ L-arginiuc. Irielhanolamine, and dicthannlamine.

-5-
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Atty. Diet. Nu. [1806] 8-] 1612

Appl. No. 133543.446

(Original) 'l'hc pruducl ul’cluini 10. wherein the base B is diethuuulumine.

16. {Original} The product ul‘ claim 10, wherein the acid in step (d) is l—lC‘L

l7. [Curl‘cnll_\.t Amended} The product etc-Iain} ll). wliieh wherein the process due: nut

include purifying the compound of formula {VI} producer] in step (:1).

IX. ((TJriginal) The product ut‘eluim IT‘ wherein the base B in step [e] is selected from a

group consisting ot‘annnunia. N-Inelhylglucamine. procaine. trumethnnine.

magnesrum, L-lysine. L-urginine, lricthnnulaniinc. and diethanulamine.

[9. {Original} The product urclaim 15. wherein the base B is i'liethunolainine.

2“. (Original) The product ut‘elaim 1, wherein the base in step (ht is KO}! or NaOH and

wherein the base B in step [e] is selected from the group consisting of ammonia. N-

methylgluenmine. procaine. lmrnethunine. magnesium. L—lysine. L~urginine.

Iriethamilamine, and diethanolmnine.

"’1. [Original] The product oi‘elaim 10. wherein the base in step {b} is KOl-l or NaOH and

wherein the base 8 in step {e} is selected from the group consisting ol‘ummonia, N-

nielllylglueaminc, procaine trurnethanine. magnesium, L-lysine, L-arginine.

irieilmnnlumine. and dielhanulamiue

[\J
.J

[PreviuUSly Presented) The product ot‘eluim 1. wherein slep {d} is performed.

(Previously Presented) The product of claim 22, wherein the product comprises a
m L.)

pliarmaeeutieully ueeeptuhle salt i'onned from the product of step {d}.

244 l . (Canceled)

4350-? 329414541
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Atty. Dkt. file. (1306] 8-1 [of-1

Appl. No. BIS-$8.446

REMARKS

.-“\pplicunts respectfully request reconsideration and allowance ot‘dic present

implication.

CLAIM S'I'A'I‘US

Applicants have amended claims 1 I and I7 to correct inadvertent typographical

errors. N o new matter has been add ed.

Applicants have canceled claims 24-31, without prejudice or disclaimer. Applicants

reserve the right to file one or more continuing application directed to the subject matter of

the corrected claims.

Alter the illlltt‘ffldlllflltt. claims l-23 are pending. Claims I and it} are independent.

CLAIM RFJEC’I‘ION UNDER 35 U.S.C‘.§ 102{b)

Claims I-El stand rejected under 35 U.S.C. 103(b} over Moriarty ct a]. (J. Org. Chem.

200416W6}. IS‘Jt’t-IQUE]. Applicants request reconsideration.

in the response tiled February 3. 2013. Applicants submitted that the pmduct of

Moriarty Elm—l is physically difi‘etent from the product of claims 1 and 10, in which a base

addition salt is formed in site: with chprostinil that has not been previouslyisolttted.

Specifically. Applicants noted that when a batch ot‘trept’ostinil acid made by the type of

process disCIOsed in Moriarty 2004 was anal yzcd by the applicants, it was found to contain

smzlll amounts ot'4 dilt'ercnt impurities (henzindene triol. tre-prostinil methyl ester. and 2

different stereoismticrs ot'treproslinil). By contrast, not one ot" these four impurities was

detectable in either a batch ol~ treprostinil salt or a batch ol‘lreprostinil acid produced

according to claims 1 and 1U. In their February 8m response. Applicants explained that this

physical difference in the product resulted directly from the steps recited in claims I and 10.

in which a salt is Formed in situ without previously isolating treprostinil.

In the Office Action. the PTO informed Applicants that “the evidence presented by the

applicant cannot be considered unless it is presented in a form ot‘a declaration.“ see sentence

-7.
4850—2329-4484 t
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Atty: Dkt‘ Not tJttt'Jolti-I 162

Apple No. 133548.440

bridging, pages 3—4. The PTO decided to maintain the rejection hecause in the P’I'U’s opinion.

'lwlithout such Widence. the product ('Il-Mlll'lkll‘l)’ meets the limitations of the instant. claims."

see page 4.

To address the issue raised by the PTO. Applicants submit with the present response :1

declaration under 3? Lil-IR. § l,l32 by Dr. David Walsh. in section 7 ot'his declaration, [)r.

Walsh provides data From representative Fenilicatcs Lil‘AIialysis with impurity profiles l’or

lrcproslinil prepared according to the process corresponding to “Moriarty", treprostinil

dielhanolainine prepared according to the process specified in claim 1 or it) of the present

application. and treprostinil as the li'ce acid prepared according to the process specified in

claim [ or ll} of the present application, Based on the results provided. Dr. Walsh concludes

“that each oi‘treprostinil as the free acid and trcprostinil didhanolaminc prepared according,

to the process specified in elaiind l or In of the present application is physically different

from treprostinil prepared according:I to the process oi"‘Moi-iaity“ at least because neither of

them contains a detectable amount ofany ofbenxindcnc triol. trcprostinil methyl ester.

IMHO lreprostinii stereoisnmcr and 2A0)” treprostinil stercoisomcr. each of which were

present in detectable amounts in treprostinil produced according to the process ol"‘Moriatty."

Since Dr. Walsh‘s declaration provides evidence that the product ol'prescnl claims is

physically difference than trepmstinil produced according to the process ofMoriarty.

Moriarty cannot anticipate the present claims. Accordingly. Applicants request withdrawal of

the rejection.

CONCLUSION

Applicants believe that the present application is in condition For allowance.

Favorahlc reconsideration ofthe- application is respectfully requested. The Examiner is

invited to contact tltc undersigned by telephone it‘it is felt that a telephoneintervicw would

advance the prosecution uf‘the present application.

The Cornmiseioner is hereby authorized to charge any additional fees which maybe

required regarding this application under 37 (‘.F,R. §§ 1.16-1.17, or credit any overpayment.

to Deposit Account No. [9-074]. Should no proper payment be enclosed herewith, as by a

-3-
43502329443“
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Atty. Dkt. No. “80613-1 |62
Appl. No, 6548,4146

check heing in the wrong ainmnll. unsigned‘ post-tinted. Lillleiwisc improper or informal or

even entirely missing or :1 credit card payment l'iirin being unsigned, providing incorrect

inforinntion resulting in a rejected credit card transaction. or even entirely missing. the

Commissioner is authorized to charge the unpaid amount to Deposit Account No. 19-074]. [1‘

any cxlemzions of ti Inc {I'I'C needed For timely uceeptunue of'papers submitted herewith1

Applicant herehy petitions For such extension under 37 (ERR. §1.i36 and authorizes payment

ofnny sueh extensions then to Deposit Account No. 19-0741.

Respectfully submitted.

   Date “A 5

FOLEY & LARDNER LIP .,_4__ Alexcy Silpfigin f5.) .-r- .‘T‘ _- ,_'ri “I
Customer Number: 2242?: Agent for Applicants

Telephone: {-145} 984-981” Registration No. 56.439

Facsimile: (415} 434-450?

4850-2 329-44841
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Atty. Dkt. No. {1806} 3-1 162

Appl. No. 135418.446

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: Hitesli BATRA et a1.

Title: AN IMPROVED PROCESS TO PREPARE TREPROSTFNIL, THE

ACTIVE INGREDIENT IN REMODULTNE‘

Appl. No.1 13i‘548,446

Filing Date: W132i}! 2

Examiner: Yevgeny Valenrod

Art Unit: 1621

Confimtation Number: 2092

DECLARATION OF DAVID WALSH UNDER 3'? C.F.R. 1.132

I= David A Walshr do hereby declare:

1. I am the Executive Vice President of Chemical Research and DeveloPment at the

United Therapeutics Corporation.

2. I have extensive experience in the field of Pharm aceutical Chemistry as evidenced by

my PhD. degree received in organic chemistry from the University of New Hampshire and over

39 years of professional experience. My Curriculum Vitae attached as Appendix A provides

additional details on my qualifications and experience.

3. My employer. United Therapeutics CorpOration, is the owner of the above identified

application.

4. l are not receiving additional compensation for providing this Declaration beyond my

normal compensation from my employer.

31X "3

4352323343334 { " “\WN‘
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43526238-26361

Atty. Bid, No. 080618-1162

App]. No. 13.648346

5. I am familiar with the Office Action dated May '15, 2013. as well as with Moriarty et

a], (J, Org. Chem. 2004, 69(6), 1890-1902, “Moria.rty”) cited therein.

6. In my opinion, each of treprostinil as the free acid and treprostinil diethanol amine

prepared according to the process specified in claim 1 or 10 of the present application is

physically different from trcprostinii prepared according to the process oi"“MoriaJTy.” in

particular. each of treprostinil as the free acid and lreprostinil diethanolamine prepared according

to the process specified in claim 1 or 10 differ from trcprostinii prepared according to the process

of “Moriarty” in their respective impurity profiles. In support, I provide the following data

obtained from reprtBSentative Certificates of Analysis with impurity profiles for treprostinil

prepared according to the process of “Mari arty“, trepmstinjl diedtanolamine prepared according

to the process specified in claim 1 or 10 of the present application, and treprostinil as the tree

acid prepared according to the process specified in claim I or 10 ofthe present application,

respectively.

Trgpzostinil fi'ee acid prepared according to “Mori any"

 

 

Chloumtltfri'al'ditc Polity (UPLCI JAUENI Nu! can: 111ml ‘J :I'.'-a 1
an I. con 3.!» 3.111.790: am. .-1'uu'-_iii::u a m J

WWI-'16 tEeumuden: hiai's: Not more iilflll o :‘n,

I ‘1‘ AIM”): Not wot :1 than 1 .0‘! o {1.3“ 'n[retirosfimi Methti I’.sTc1':NoI more than t) 2'—'-1- 0.05'11

i i Tleproslinil EL:_\-l Ester. Not more Hum 0.5% It. I'M.

| i 21.40?wa No: mote titan Gj‘.‘ ; fiJ'r-i.' 751“”‘3: Mm mow. than r'i.:~"-.. INHM

| Uujkmifie.1 vi: Nnt more than!) 15".- AUC each ND
I 'E'otsi Related fiubs‘mices Not more than ELIE-n {n.d“ 'c

N31. P111116 
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Treprostinil dieflianolamine prepared aCCording to claims 1 or 10

  

 
  

“LP-U90 Hot men: than 0.1!! as
EAUQG Not more than 6.1 0a-

 
 

 

  

 
  

 
 

 

 
 

  
   

  

 
 

Impurlfies {HPLC‘J 973185 Not me'e tllai' 0.? oil)
[Known impurities] Me!) Not more than 6.5 “In
(“Wen-0327} Treprcstinii Methyl Ester Not more than. 0.2 “ii:

‘i'eprostlnli Ethy‘i Ester Not more than 0.5 as
FSQWQE hot more than 0.5 "Jo
751W93 Not more than. 0.3 We

 
 

 

  
 

  

 
Impurrties iHPLC;

[Unidefltlfifid Impurities] Not more titan 0.2 92-. AUG each 0.0? E": QUE { R ‘ 5.26;]
“'lTW-li-DSEF'I

 
 

impurities {HPLC}
Feta: Related Substances]

jLflW—l‘i 4332?!
“at more than L5 ”I";

Tmprostinil as the free acid prepared according to claims I or 10

 
 

 

 

 

Com .ound s . ecifica'l'rcfis *
 

 

 
 

 

 

”a: m": then MDT:

M“BAUQD he: more than 1.00%

irlipumles mete) FSDW93 No: more than {3.50%
mm

'SWJEE ffiene-neene Triol‘l Not move men 0.20%
The I'ostinil Eth i Ester more than 0.50%

‘Ire ‘rcstini'. New -I Ease; Not more than 6.20%
Imam-lites HPLC] . — r..

In each case, in the above tables. “ND” means not detected. The far right column

represents the testing results for that product batch.

7. The impurity profiles shown abcwe examine the following eight impurities: IAUQO,

ZAUQO and SAUQO, each of which is a stereoisomer of treprostinil; triol; methyl eater of

trcprostinil and ethyl ester of treprostinil; 750W93 and 751W93, each of which is a dimer of

treprostinil, in which the acid group ofone treprostinil molecule estcrifies with an alcohol group

on another treprostinil molecule. According to the first profile above, treprostinil produced

according to the process of “Moriarty" has 7 out of 8 impurities in detectable amounts.

According to the second profile above! trcprostinil diethanoleuninc prepared according to the

process specified in claim 1 or 10 of the present application has only one impurity. treproslinil

stereoisomer 3A90, in a detectable amount. According to the third profile above, treprosn'nil as

4852.8288-26361 («iqufi
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the free acid prepared according to the process specified in claim I or 10 of the present

application has only three impurities, treprostinil ethyl ester, treprostinil dimers 7SUW93 and

751W93.

8. Based on the rcsul ts shown above, I conclude that each oftreprostinil as the free acid

and treprostinil diethanolamine prepared according to the process specified in claim 1 or )0 of

the present application is physically different from treprostinil prepared according to the process

of “Moriarty“ at least because neither of‘them contains a detectable amount of any of benzindene.

Iriol. treprostinil methyl ester, '1AU90 treprostinil stercoisomer and 2AU90 neprostinil

stereoisomer, each ofwhich were present in detectable amounts in treprostinil pmduced

according to the process of "Moriarty“.

9. 1 further declare that all statements made herein of my own knowledge are true and

that all statements made on infomiation and belief are believed to be true, and further, that these

statements were made with the knowledge that willfill false statements and the like so made are

punishable by fine or imprisonment, or both, under Section 1001 01' Title l8 of the United States.

11352-823828 3&1 MLi‘ 5I L 1
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Code. and that such will Fui false statem ems may jeopardixe the validity of the application or any

patent issuing thereon.

Signed this 4 day of if“ “h” , 2013.

David A. Walsh

 

4852823328361
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Please find below andlor attached an Office communication concerning this application or proceeding.

The. time period for reply, it‘any, is. set in the attached communication.

PTO]. {JIM (Rev. {HINT}
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Application No. Applicantts)
19,548,445 BATRA ET AL.

Office Action Summary Etraminer Art Unit NA {First Inventor to File}

YEVGENY VALENRDD 1521 if?” 

— The MAiLiNG DATE of this communication appears on the cover sheet with the correspondence address -
Period for Reply

A SHOFITENED STATUTORY PERIOD FOFi FIEPLY iS SET TO EXPIHE a MONTHIES} OFt‘ THIRTY {30) DAYS
WHICHEVER IS LONGER. FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions chime may be available under the provisions cl 3? CFR ‘l tafiia] In no merit. however may a reply be timely tiled
atter SIX :6} MONTHS item the mailing date oi this communication

- Ii NO period lot repiy is specified above. the maximum statutory period will apply and will expire SIX {6] MONTHS irom the mailing date lot this communication
- Failure to reply within the set or amended period for reply will. by statute. cause the appiioaiion to become ABANDONED i_35 LLS C. § 133:.

Any reply received by the Ollioe later than three months alter the mailing date of this communication. even if timely filed. may reduce any
earned. palent term adjustment See 3? CFFI i 704th}

Status

HE Responsive to communicationis} filed on 3 February 2013.

E] A declaration(s)r'affidavit(s) under 3? CFR 1.130(b} wasrwere filed on

ail] This action is FINAL. 2mm This action is non-final.

BJEI An election was made by the applicant in response to a restriction requirement set forth during the interview on

; the restriction requirement and election have been incorporated Into this action.

4”] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is

closed in accordance with the practice under Ex parte Quayle. 1935 CD. 11, 453 (1G. 213.

Disposition 01 Claims

5m Claimts) 1231 israre pending in the application.

5a) Of the above claimis) 24-31 islare withdrawn from consideration.

Bil] Claim(s)_ israre allowed.

?)l:l Claimts) israra rejected.

BiEI Claimt(s}_ is/are objected to.

Bil] CIaIm(s) are subject to restriction andior election requirement,

' If any claims have been determined allowable. you may be eligible to benefit from the Patent Prosecution Highway program at a

participating intellectual property office for the corresponding application. For more information. please see

h :rrwww.us to. ovr' atentsiihlt cvcntsi hrindexfis or send an inquiry to PPHieedbacl-tffl,usgtogov.
 

Application Papers

toil] The specification is objected to by the Examiner.

11“] The drawingis] filed on isi’are: a)[:] accepted or b)l:l objected to by the Examiner.
Applicant may not request that any objection to the drawingis) be heid in abeyance. See 37 CFFI 1.85.31).

Replacement drawing shes-its) including the correction is required if the drawingis} is objected to. See 37 CFFI 1.12mi).

Priority under 35 U.S.C. § 119

12”] Acknowledgment ls made oi a claim for foreign priority under 35 U.S.C. § tiQtade or {f}.

Certified copies:

ail] All oil] Some * chI None Of the:

1.I:I Certified copies oi the priority documents have been received.

2.I:I Certified copies of the priority documents have been received in Application No. .

3.I:I Copies of the certified copies of the priority documents have been received in this National Stage

application from the International Bureau (PCT Rule 17.2(aj).

' See the attached detailed Office action for a list of the certified copies not received.

Interim copies:

ail] All oil] Some oil] None of the; Interim copies or the priority documents have been received.

Aflaohmentis]

1) I] Notice of References Cited (PTO-392) 3) |:| Interview Summary (pt-0-413)
. Paper Notsiilvlall Date.

2) E Informatlon Disclosure Statemenfls} (morsaroai I:I 01h _
Paper Nois}li\llail Date recon. 4’ 9"—

Li.s Patenland Trademark Oilioe
PTOL-iiEb‘ (Rev. 0343] Ol'llce Actlorr Summary part at Paper No.iMail Date 20130506
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DETAILED ACTION

Election/Restrictions

Newly submitted claims 24-31 are directed to an invention that is independent or

distinct from the invention originally claimed for the following reasons: Claims 24-31 are

directed to a process for making a pharmaceutical product while examined claims are

directed to a product.

Since applicant has received an action on the merits for the originally presented

invention? this invention has been constructively elected by original presentation for

prosecution on the merits. Accordingly. claims 24-31 are withdrawn from consideration

as being directed to a non-elected invention. See 37 CFR 1.142(b) and MPEP §

821.03.

Maintained Ciaim Rejections - 35 USC § 102

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless -

lb] the invention was patented or described in a printed publication in this or a foreign country or in
public use or on sale in this country. more than one year prior to the date of application for patent in
the United States.

Claims '1-23 are rejected under 35 U.S.C. 102(b) as being anticipated by Moriarty

et al. (J. Org. Chem. 2004, 69(6), 1890—1902).

On Page 1892, column 1 Moriarty discloses compound 7 which has the same

structure as the instantly claimed product. On pagetQO2, paragraph bridging column 1

and 2. Moriarty disclose a method of preparing compound 7. In the second column
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99.7% pure compound 7 is disclosed thereby meeting the purity limitations of claims 2

and 11. The instant claims are product by process. Since the product disclosed in the

art is the same as the instantly claimed product. the patentability of the product is does

not depend on the method of its production.

“[E]ven though product-by-process claims are limited by and defined by the process,

determination of patentability is based on the product itself. The patentability of a

product does not depend on its method of production. If the product in the product-by-

process claim is the same or obvious from the product of the prior art, the claim is

unpatentable even though the prior art product was made by a different process." In re

Thorpe. 777 F.2d 695. 698. 227 USPO 964. 966 (Fed. Cir. 1985) (MPEP § 2113).

Reply to applicants ’ remarks

Applicants have traversed the above rejection on the grounds that the process by

which the instantly claimed product is prepared results in a product that is different from

the product of Moriarty. Specifically, applicants allege that treprostinil prepared by the

process of Moriarty contains 4 different impurities (benzindene triol. treprostinil methyl

ester and 2 different stereoisomers of treaprostinil). while the process in the instant

claims results in a product where such impurities are not present. Upon a closer

investigation of the Moriarty reference, Examiner has been unable to locate the

description of the above mentioned impurities being present. Likewise, no comparative

data demonstrating the difference between the two products has been found upon a

closer review of the specification. As such. the evidence presented by the applicant

Liquidia - Exhibit 1016 - Page 71



Liquidia - Exhibit 1016 - Page 72

ApplicationtControl Number: 13548.445 Page 4

Art Unit: 1621

cannot be considered unless it is presented in a form of a declaration. Without such

evidence, the product of Moriarty meets the limitations of the instant claims and the

rejection of record is maintained.

Conclusion

Claims 1-31 are pending

Claims 1-23 are rejected

Claims 24-31 are withdrawn

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time

policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE

MONTHS from the mailing date of this action. In the event a first reply is filed within

TWO MONTHS of the mailing date of this final action and the advisory action is not

mailed until after the end of the TH REE-MONTH shortened statutory period, then the

shortened statutory period will expire on the date the advisory action is mailed, and any

extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of

the advisory action. In no event, however. will the statutory period for reply expire later

than SIX MONTHS from the mailing date of this final action.

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Yevgeny Valenrod whose telephone number IS 571-272-

9049. The examiner can normally be reached on 8:30am-5:00pm M-F.
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If attempts to reach the examiner by telephone are Unsuccessful. the examiner’s

supervisor, Johann Richter can be reached on 571272-0646. The fax phone number

for the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the

Patent Application Information Retrieval (PAIR) system. Status information for

published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.

For more information about the PAIR system, see http:z‘rpair-direct.uspto.gov. Should

you have questions on access to the Private PAIR system. contact the Electronic

Business Center (EEC) at 866-217-9197 (toll-free). If you would like assistance from a

US PTO Customer Service Representative or access to the automated information

system. Call 800-786-9199 (IN USA OR CANADA) or 5?1 -272-1000.

EYEVGENY VALENRODI’

Primary Examiner. Art Unit 1621

Liquidia - Exhibit 1016 - Page 73



Liquidia - Exhibit 1016 - Page 74

Receipt date: 12/20/2012 135484dfi1smW061621
Approved for use through 0313112007. OMB 0651 -0031

U.5_ Patent and Trademark (”1112: 1.1.5. DEPARTMENT OF COMMERCE
Under the Papemor‘k Reduction Act of 1995. no persons are required to respond to a collection of information unless it contains a vatld
O Bcontrol number.

Substitute for form 14491PTO

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

Date Submitted: DEC 2 o 2012

  
Complete if Known

A- -Iication Number 131548.446
Filln Date 711312012

First Named Inventor Hitesh BATRA

 

[.133 as man sheets 83 ”966338 _xaminerNmme 1621 112—571Yev-enVaienrod 
Examin
er
Initials'

U.S. PATENT DOCUMENTS 

Document Number

Number-Kind i‘Jodez (11
known)

Publication Date
MM-DD-YYYY

 

Name of Palentee or Applicant of
 

5.039.014 A
6 933 385 32

7,999,007 32
200910124657 A1

200910201109 A1
201010076083 A1
201 010232522 A1
201 110092599 A1

0011311991
0812312005
001161201 1
0511412009

0312512010
1 111 11201 0
041211201 1

Cited Document

Shuman et at.
Westermann et al.

Pages. Columns. Lines.
Where Relevant

Passages or Relevant
 

__J_efts et a]
Cloutier et at.
Walsh. David A.
 

Olschewski
Phares. Kenneth R.
 

Wade at at. 
201110118213 A1 

201 110144204 A1
051101201 1 Phares et at.  

061161201 1 Jetfs et al. 

201 110224236 A1 0911 5201 1 thhblatt at at.
  

201110319541 A1

__20121000_4_307 m

121291201 1
0110512012

 

Batra et at.
Wade et at. 

201210010159 A1 0111212012 Rothblat‘t et al. 
 
 

 
_t—

UNPUBLISHED U.S. PATENT APPLICATION DOCUMENTS
U. 3. Patent Application

Document
Serial Number-Kind Code

yr known]
1 311109.635

  

 
  

Pages. Columns. Lines,Where Relevant

Passages or Relevant
Fi_ur_es Appear;

Filing Date of
Cited Document
MM-DD-‘I‘YYY

031010012

FOREIGN PATENT DOCUMENTS

Name of Patentee or Applicant of
Cited Document

Examiner
lnltials'

 

Pages, Colu mn 5. Lines.Where Relevant
Passages or Relevant

'_ urea A .. . - ar

Foroi_ n Patent Document
Country Code Number

Kind Colder5 1”:an

Publication Date
MM-DD-YYYY

Name of Patentee or
Applicant ol‘ Cited Documents

Examiner
tnluals'

 
 

 
 NON PATENT LITER_ATU_B_E DOCUMENTS

Examiner Date

Signature Considered
‘EMMINER'. Initial it reference considered. whether or not citation is in conton'nance with MPEP 609. Draw line through citation it not in contorrnance and not
considered. Include copy of this form with next communication to applicant. 1 Applicants unique citation designation number {optional}. 2 See Kinds Codes of
USPTD Patent Documents at inmusptogou or MPEP 901.04. 3 Enter Office that issued the document. or the two-letter woe [WIPO Standard 51.3}. 4 For
Japanese patent documents. the Indicalion ot the year of the reign of the Emperor must precede the serial number or the oatenl document. 5 Kind ot document by
the appropriate symbols as indicated on the document under WtPD Standard ST. IE it possible. E Applicant is to place a check mark here it English language
Translation is attached.
This collection of information to required by 3? CFR 1.9? and 1.93. The iniormation is required to obtain or retain a benefit by the public which Is to file {and by the
USPTD to process) an application. Confidentiality is governed by 35 USE. 122 and 31' CFR 1.14. This collection is estimated to take 2 hours to complete.
including gathering_ preparing. and submitting the completed application form to the USP‘ID. Time will vary depending upon the Individual case. Any comments
on the amount or time you require to complete this form andror suooeslions for reducing this burden. should be sent to the Chiet Information Officer. U .8. Patent
and Trademark Office. PD. 80;: 1450. Alexandria. VA 22313-1450. DO NOT SEND FEES DR COMPLEI'ED FORMS TO THIS nDDRESS. SEND TO:
Commissioner tor Patents. P.O Box 1450. Alexandria. VA 22313-1456.

  

 

”you need assistance in compfaith the form. Bait t-dGO-PTO-thsr[FEED-7853199} and select aptr'arl 3.

4511-0693-21 14.1 6ALL REFERENCES ONSiDERED EXCEPT WHERE LlNED THROUGH. /YV/

Liquidia - Exhibit 1016 - Page 74



Liquidia - Exhibit 1016 - Page 75

Receipt date: 12/20/2012 1354844®ed3fii§o6i 621
Approved for use through caiaiizoor. OMB 0651-0031

. US. Patent and Trademark Office: US. 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 validOMB control number.

Substitute ror ram-i 1449rPTG Complete if Known
INFORMATION DISCLOSURE A -lication Number 131548.446
STATEMENT BY APPLICANT Filin Dale 7“ 32012

First Named Inventor Hitesh BATRA   Art Unit 1 62 1

Examiner Name Yeti-on Valenrod
Attorney Docket Number 08061 EH152

 

Include name of the author (in CAPITAL LETTER S}. title of the article (when appropriate). title of the
item (book. magazine. journal. serial. symposium. mtalog. etc.) date. pageis). volume-issue

numberis), publisher, city andror country where published.

COMINS et at, “Ortho Substitution of M-Anisaldenyde via o-Arnino Alkoxide Directed Lithiation.“ J.
Org. Chem. 1989. 54:3?30-3?32.
 

COREY et al. “Novel Electronic Effects of Remote Substituents on the Oxezaborolidine-Cetalyied
Enantioseiective Reduction of Ketories.” Tetrahedron Letters. 1995, 36(50):9153-9156.
 

B19 i—GREENE et al., “Protecting Groups," Protective Groups in Organic Synthesis. 2d. Ed. 1991. p. 1-11.
_I _

320 PANSEGRAU et at. “The 0xazoline~Benzyne Route to 1.2.3-Trisubstituied Benzenes. Tandem
Addition of Organolithiums. Organocuprates, and o-Lithionitriles to Benzynes.’ J. Am. Chem. Soc.r
1983. 110:7178—7134. _
ROWLEY et at, “Application of the Pausori-Khand reaction to the synthesis of pentalonic acid.”
Journal or Organometaliic Chemistry," 1991, 41 3:05-69.

  
  
 

 Examiner : Date 05963201 3review View... _—
‘EWINER: Initial il' reference considered. whether or not citation is in conformance with MPEP 509. Draw tine through citation it not in coniormance and not
considered. Include copy or this form with next communication to applicant. 1 Applicant's unique citation designation number {optional}. 2 See Kinda Codes of
USPTO Patent Documents atmiwucptogou orMPEP BOLD-t. 3 Enter Dl‘fice that issued the document, by the hue-letter code (WIPD Standard 3113). 4 For
Japanese patent documents, the indication or the year or the reign of the Emperor must precede the serial number of the patent document. 5 Kind of document by
the appropriate symbols as indicated on the document undEr WIPO Standard ST. l B it possible. 6 Applicant is to place a check mark here it English language
Translatlon Is attached.
This colleclion of information is required by 3? CFR 1.9? and 1.96. 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 3? CFR 1.14. This collection is estimated to take 2 hours to complete.
inciuding gathering. preparing, and submitting the completed application ion-n to the USPTD. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form antfior suggestions for reducing this burden. should be senl to the Cole! Information Officer. US. Patent
and Trademark Office, PO. Box 145D, Aiexanoria. VA 22313-1450. 00 NOT SEND FEES 0R COMPLETED FORMS TO THIS ADDRESS. SEND To:
Commissioner for Patents. PD. Box 1‘50. Alexandria, VA 22313-1451

need assistance in col-grating the form. cell f-BOO—PTO-QIQQ [l-BDO-TBO-QI'QBJ and semi 0WD” 2.“Home...” ALLflfiuEFERENCE CONSIDERED EXCEPT WHERE LINED THROUGH. IYV/

Liquidia - Exhibit 1016 - Page 75



Liquidia - Exhibit 1016 - Page 76

ApplicationlConlrol No. ApplicanltsyPatenl Under
Reexamination

Index of Claims 13546446 BATRA ET AL.
 

| Examiner Ari UnitYEVEGENY VALENROD 1521

Fleiected I Cancelled N Non-Elected A Appeal
H Allowed I Restricted l_ a Objecled
D Claims renumbered in the same order as presented by applicant El CPA El T. D. El BAA?

CLAIM DATE

Final Original 12l23r2012 03062013
1

  
 

    
 

 

 

 

 LDm'w-JO‘lU'ILt-‘JN
 

 

 

 

 

 

 

 

 

 

      
 

US F'alenlanrlTranemark 0mm f‘arl of Paper No ' 20130506

Liquidia - Exhibit 1016 - Page 76



Liquidia - Exhibit 1016 - Page 77

 

ApplicationfControl No. ApplicanusflPatent Under
Reexamination

Search Notes 13548446 BATRA ET AL.

|||||||||l| |||||||H ||                     l| ExaminerYEVEGENY VALENROD 

 
  
 

CPC- SEARCHED

CPC COMBINATION SETS - SEARCHED 
Examiner
 

US CLASSIFICATION SEARCHED

 
 

 

 

SEARCH NOTES 
 

 

 

 
 

  

Examiner
5mm

Search Notes  
EAST

  

 

 

. Inventor 51812013

INTERFERENCE SEAFICH

US Class! US Subclass i CPC Gfoup Date Examiner
CFC S mbol 

 
 

NEVEGENY UALENROD!
Primary ExamineI'Art Unit1621  

US Palent and Trauem ark 'Dlrlrre Part of Paper No 20 I 305 06

Liquidia - Exhibit 1016 - Page 77



Liquidia - Exhibit 1016 - Page 78

 

L1

L4

L6

L7

E55

L10

L11

L12

L13

L14

L15

L16

 
5.1612013 3:30:25 PM

 
Hits

19

198

58

Seam—h Query __ DBs

((HITESH} near2(BATF1AJ}.INV.

{fSUDEPSANJ near2 (TULADHAHMINV:

((RAJU) near2 (PENMASTA); . INV.

((DAVID) near2 (WALSH-IHJNV.

" 67651 1?"

"20020173672"

("200201 73672"; .PN.

("200210173672“)UF1PN.

(" 4306015" ). F’N.

["6441245"}.PN.

("538771 3") .PN.

("20050085540”).PN.

("20070078182") PN.

(“20070254032") .PN.

("4845598"}.F’N.

C:\Users\ wa1enrad100wments\EAST‘sWorkspaoa51 13548445111513

US~ PGPUB‘.
USPAT;

.USOGH

treprostinil diethanolamine .

US- PGF‘UB:

USPAT;
USOCF!

US- PGPU E5;
USPAT;
USOCR

US- PGPUB;
USPAT:
USOCR

USPAT

USPAT

US- PGP'U B;
USPAT;
USOCR

USPAT

US- PGPU B;
USF’AT;
USOCR

USPGPUB;
USPAT;
USOCR

US- F'GPUB;
USPAT;
USOCR

US- PGPUB;
USPAT;
USOCR

US- PGPUB;
USPAT;
USOCFI

U3- PGPUBl
USPAT:
USOCR

USPGPUB;

USPAT;
USOCH;
EPO; JPO;
DFJZEWEINIT

USPAT:

um

EAST Search History (Prior Art)

Defa
Ll|1

Oper
ator

OR

999

99

ADJ

OR

Pturals

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

Time Stamp

20130510615129 '

20131051061529

20131105061529

20‘32'05/061529

20‘31’051’061529

20131051051529 .
20‘3105/061529 '

20‘31051061529

2031051061529

 
2013051061529

2013105106 15:29

20130510615129

20131051061529

2013050615129

201 305106 15:29

20131051061529

Page 1

Liquidia - Exhibit 1016 - Page 78

 

 



Liquidia - Exhibit 1016 - Page 79

 

  
EAST Search History (Prior Art)  

2013;05:061529 '

 
 

 

 

  
51632013 3:30:25 PM

(:\User5\ wa1enrad100wments\EAST‘xWorkspaoaafi 13548446.WSp

 

 

 

L17 1 ("418559891319 ' 053—139T; on OFF
USOCR

L18 1 ("4486598"}.PN. USPAT; OR OFF 20130530615129
USOCR

L19 2 ("4486598").UF1PN. . USPAT OR OFF 2013051061529

L20 68 trepr'ostinil same dielhanolamine I USPGHJB; ADJ OFF 20130506 15:29
USPAT;
UEDCR;
EF'O: JF’O;
DERWBW

L21 10 L20 not L15 US—PGPUB; ADJ OFF 20130511061529
USPAT:
USOCH;
EPO; JPO:
DEFEWBNIT

L22 197 L1 or L2 or L3 01’ L4 US—PGPUB; OH OFF 20130506 15:29
USPAT

L23 8 L22 and treprostinil US—PGPUB: OR OFF 20130506 15:29
USPAT

L24 811 (5621'466100L8 I USPGPUB; OF! OFF 2013051061529
| USJAT;

| 09009

L25 2 L24 and treprostinil USPAT OR OFF 20132051106 15:29

L26 12 L24 and treprostinil US—PGPUB: OF! OFF 20130506 15:29

_ _: 93W __

EAST Search History (Interference)

I Flef Hits I Search Query 0135 Data P1urals Time Stamp
# ult

Oper

_ __ ”Lager..- _ _ ___ __

L27 0 (56346611118. UPAD OR OFF 2013050615129

L28 0 ("treprostin1l“}.PN. UPAD OH OFF 2013.?051'0615129

L29 2 ((HITESH} I1ear2 (BATPAJ) .INV. USPAT‘. OR OFF 20131305206 15:29
UPAD

L30 1 ({SUDWN) near2 (TULADHAHJ) .INV. USF'AT‘, OH OFF 20130506 15:29
UPAD

L31 12 ((FIAJU) near2 (PENMASTAJJJNV. USUAT; OR OFF 2013051061529 .
UPAD

L32 12B ((DAVID} near2 (WALSHHJNV. USDAT; OH OFF 20130506 15:29
UPAD  

Page 2

Liquidia - Exhibit 1016 - Page 79



Liquidia - Exhibit 1016 - Page 80

Ally. Dkt. No. 080618-1 162
Appl. No. l3x'548.44fi

IN THE UNITED 5' TA TES PA TEN T AND TEA DEMd RK 0FF!CE

Applicant: Hitesh BATRA et ai.

Title: AN IMPROVED PROCESS T0 PREPARE

TR EPROSTINIL, THE ACTIVE INGREDIENT IN
REMODUIJNE

Appl. No: DES-48,446

Filing Date: 7H 3f2012

Examiner: Yevgeny Valcnrod

Art Unit: loll

Confirmation 2092

Number:

AMENDMENT & REQUEST FOR RECONSIDERATION UNDER 37 CFR§ [.1 ll

Mail Stop Amendment
Commissioner for Patents

PO, Box 1450

Alexandria, VA 22313-1451)

Commissioner:

This paper responds to the Non-Final Office Action dated January 31 2013,

Amendments to the Claims are reflected in the listing ot‘elaims which begins on

page 2 of this document.

Remarks begin on page 9 of this document.

4830—7134—081 8.1
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Amendments to the Claims:

This listing ofclairns will replace all prior versions. and listings, ofclaims in the application:

Listing of Claims:

1. [Currently Amended} A product comprising a compound of formula I

H “‘fi‘fi‘R?
M1 L1
OH

H

0(CH2leOOH (I) or :1 gharmaeeuticallv acceptable salt thereof“ wherein said

product is prepared by a process comprising

(a) alkylating a compound of structure [I with an alkylating agent to produce a

compound offormula Ill.

“R?

(ll) O‘CHzleN {111}

wherein

W: . 21 or 3;

Y] is trans-CH=CH-, cis-Cl-I=CH--, -C‘H-;(CH3);,,-. or -C‘_—=C~: m is 1. '2. or 3:

R7 is

(l) -CpHgfl-CH3, wherein p is an integer fi'om l to 5, inclusive,

(2') phonoxy optionally substituted by one. two or three chloro, tluoro, trifluoromcthyi.

(C1-C3) alkyl. or (C-i-Cflalkoxy. with the proviso that not more than two substituents are other

than alkyl, with the proviso that R: is phenoxy or substituted phenoxy. only when R3 and R4

are hydrogen or methyl. being the same or different.

:4
4830—7134—0818.1
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(3} phenyl. benzyl, phonylethy], or phenylpropyl optionally substituted on the aromatic

ring by one, two or three chloro, fluoro, trifluorornethyl, (Cl-C3)alkyl, or (Cl-C3)alkoxy. with

the proviso that not more than two substituents are other than alkyl,

{4) cis-CH=CH~CH:»C‘H;,

(S) -(CHg)g-CH(OH}-CH3, or

(6) 'f.C1'I:)3-CH=C(CH_\}2;

-C(L.)-R¢ taken togethcr is

(I) (C4-C7)cycloalkyl optionally substituted by l to 3 (Ci-Cs'mlkyl:

(2} 2-(2—furyl )ethyl,

(3) 2-{3-thienyllcthoxy. or

(4) 3-thienyloxymcthyl;

Ml is u-OH2B-R5 or a-l{5:B-OH or a—OR.:B-R5 or a-Rszfi-ORg, wherein R5 is hydrogen or

methyl. R1 is an alcohol protecting group, and

L; is tit-R3:B~R4. o—R41B-R3. or a mixture ot‘o-Ryfi-Rr and ct—Riizti-RJ. wherein R3 and R4 are

hydrogen, methyl‘ or fluoro. being the same or different, with the proviso that one of'R3 and

R4 is llttoro only when the other is hydrogen or fluoro.

(b) hydrolyzing the product of formula [11 ofstcp (a) with a base,

to) contacting the product ofstcp (b) with a base E! to form a salt of formula 15,

H “‘fi‘fi‘R?
M1 L1
OH

(-9
H H3

6)

OICH2MCOD ([5) and

(d) optionally reacting the salt formed in step {c} with an acid to form the

compound of formula I‘

2. (Currently Amended} The product of claim 1, wherein the purity of compound of

formula I in said product isat is at least 99.5%.
 

3. (Original) The product 01‘ claim I. wherein the alkylating agent is (IltC‘H-3}\..,Cl"~l=

BriCl ig)wCN, or I(CH;)WCN.

4830-7134-0813.1
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4. (Original) The product of claim 1, wherein the base in step (b) is KOI—i or NaOH.

5. (Original) The product of claim I, wherein the base B in step (e) is selected from the

group consisting of ammonia, N-methylglucaminc. procaine. trolnethanine,

magnesium, L-lysinc. L-arginine. triethanolamine. and diethanolamine.

6‘ (Original) The product of claim 1. wherein the acid in step (d) is HCI or H3804.

7. (Original) The product of claim 1, wherein Y] is —CH;CHg-; M] is o-OH:B-H or

o-Hfl‘Oll; -C.([-|}-R7 taken together is —{CH3)4CH3; and w is l.

8. (Original) The product of claim 1. wherein the compound of formula I is a compound

of formula IV.

 
k

COOH (1V).

0. (Original) The product ol‘claim l, which the process does not include purifying the

compound of formula (III) produced in step (a).

lit (Currently Amended) A product comprising a compound having formula IV

HO

 
k

COOH (IV) or a phannaceutically acceptable salt thereof,

wherein the product is prepared by the process comprising

#3307134-08131
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[:1] alkylating a compound of formula V with an alkylaling agent to produce a

compound offonnula VI,

 
O

L
(V) CN {Vi}

(b) liydrolyzing the product 01‘ formula VI oi‘stcp ta] with a base.

 
(c) contacting the product of step (b) with a base B to form a salt of formula IVS,

and

 
(IVS)

(d) optionally reacting the salt formed in step (c) with an acid to form the

compound of formula IV.

I I {Currently Amended) The process of claim 10, wherein the purity of product of step

(d) has—thonefityetltheeenwmmd-efifiafinula—Nefljsm least 99.5%.

12- (Original) The product oi‘clairn IO, wherein the alkylating agent is ClCHgCN.

I3. (Original) The product ofclaim 10, wherein the base in step (b) is KOH.

14. (Original) The product of claim [0, whercin the base B in step (c') is selected from a

group consisting of' ammonia, N-methylglucamine. procaine, tromethaninc.

magnesium, L-Iysinc, L-arginine, tricthanolaminc. and dicthanolamine.

4830-?134—0818.1
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15.

16‘

17.

18.

IU.

t-J la.)

Iv.) DJ

24.

4830—?134-UB1B.1
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Appl. No. 13/548,446

{Original} The product of claim It). wherein the base B is diethanolamine.

(Original) The product of claim IO= wherein the acid in step {Ll} is HCl.

{Original} The product ot‘ claim 10. which the process does not include purifying the

compound of formula (VI) produced in step (a).

{Original} The product ot‘clailn 17, wherein the base B in step (c) is selected from a

group consisting of‘ ammonia, N—methylglucaminc‘ procaine, trornethaninc,

magnesium. L-lysine, L-‘irginine, ti‘iethanolamine, and diethanolarnine.

{Original} The product of claim 18. wherein the base B is diethanolamine.

(Original) The product ofclaiin 1. wherein the base in step {b} is KOH or NaOH and

wherein the base B in step (c) is selected from the group consisting of ammonia. N—

rnethylglucaminc, procaine tromethaninc, magnesium. L-lysine, L—argininc,

triethanolamine. and rliethanolamine.

(Original) The product of claim 10, wherein the base in step (b) is KOH or NaOl-l and

wherein the base B in step (c) is selected from the group consisting ot‘ ammonia, N-

mcthylglucaminc. procaine, tromethauine. magnesium. L-lysine, L-arginiuc,

tricthanolaminc, and diethartolaminc.

(New) The product of'elaim l, wherein step (d) is performed.

(New) The product of claim 32, wherein the product comprises a phannaceutically

acceptable salt formed from the product of step (d).

(New) A process of making a pharmaceutical product comprising treprostinil or a

pharmaceutically acceptable salt thereof, said process comprising contacting a

solution of treprostinil with a base to fonn a pharmaceutically acceptable salt of

treprostinil, wherein the treprostinil in the solution has not been previously isolated.

-6-
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'35. (New) The process of claim 24, further comprising isolating the pharmaceutically

acceptable salt of treprostinil and adding a phal‘maeeutically acceptable carrier to

form a phannaceutical product.

26. (New) The process ofelaim 25, wherein the base is an inorganic base.

27; (New) The process of claim 26, wherein the salt Formed by the inorganic base is a

sodium salt oftreprostini].

28. (New) The process of claim 26, wherein the salt formed by the inorganic liase is a

potassium salt ol‘treprostinil.

39. (New) The process of claim 24, further comprising isolating the salt product followed

by reacting the salt product with an acid to Form a compound o't'Lhc formula:

H0

  

30. (New) The process of claim 29, wherein the salt product is a dicthanolamine salt of

treprosnnil.

3]. (New) The process of claim 30, further comprising adding a pharmaceutically

acceptable carrier to the compound of the formula:

4830-?134-0318, |
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L

“COOH

lu Form a phannaccutica] product.

4BED~?134-081B.1
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REMARKS

Applicants respectfully request reconsideration and allowance ofthe present

application.

CLAIM STATUS

Applicants have amended claims 1, 2, 10, and l 1 without prejudice or disclaimer, to

present the claimed subject matter in a clearer manner. Support for the amended claims may

be found throughout the specification as tiled. Additionally, claims 22-3 1 have been added,

support for which can be found in paragraphs 46 (“the treprostini] salts can be synthesized

from the solution of treprostinil without isolation"). 20 (“the present description being usefiul

in preparing a pharmaceutical composition that is generally safe. non-toxic and neither

biologically nor otherwise undesirable and includes being useful for veterinary use as well as

human pharmaceutical use"). 21 {“[b]ase addition salts may be formed with organic and

inorganic bases. such as sodium, ammonia. potassium, calcium, ethanolamine.

diethanolamine. N—methylglueaminc. choline and the like," and “[i]ncluded in the invention

are pharmaceutically acceptable salts or compounds of any of the formulae herein"). as well

as the working examples. No new matter has been added.

After the amendment, claims 1-3] are pending. Claims 1. [0. and 24 are independent.

CLAIM REJEC'TION UNDER 35 U.S.C. § l02(b)

Claims 1-21 stand rejected under 35 U.S.C. 102(b} over Moriarty et al. (J. Org. Chem.

2004, 69(6). 1890-1901). Applicants request reconsideration.

The product of Moriarty 2004 is physically different from the product of claims I and

10. in which a base addition salt is formed in sin: with treprostinil that has not been

previously isolated. Specifically, when a batch ot'trcprostinil acid made by the type of

process disclosed in Moriarty 2004 was analyzed by the applicants, it was found to contain

small amounts ol‘4 different impurities (benzindene trio]. treprostinil methyl ester, and 2

different stereoisomers ot‘treprostinil). By eonlrast, not one ofthese four impurities was

detectable in either a batch ot‘treprostinil salt or a batch oftreprostinil acid produced

.9.
43304134438131
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according to claims 1 and 10. This physical difference in the product results directly from the

steps recited in claims 1 and 10, in which a salt is formed in Sim without previously isolating

treprostinil. Since Moriarty does not teach a product ofpresent claims 1 and 10. withdrawal

of the rejection is requested.

Concerning new claims 24-31, the same argument above applies to these claims.

When a salt is formed with trcprostinil in sin: without previously isolating the treprostinil as

required by the steps ofthese claims, the impurities mentioned in the preceding paragraph

resulting from the Moriarty 2004 steps are not detected. Thus. both the steps of the process

for making pharmaceutical products recited in claims Evil-3| and the products resulting from

those steps are different than the process and product of Moriarty 2004 cited in the Office

Action. Moriarty 2004 neither teaches nor suggests the advantages resulting from this

difference. including the avoidance of the 4 impurities listed above in the product.

-10«
4330313408181
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CONCLUSION

Applicants believe that the present application is in condition for allowance.

Favorable reconsideration of the application is respectfully requested. The Examiner is

invited to contact the undersigned by telephone it‘it is felt that a telephone interview would

advance the prosecution ofthe present application.

The Commissioner is hereby authorized to charge any additional fees which may be

required regarding this application under 37 ORR. §§ 1.16-1.17. or credit any overpaymenn

to Deposit Account No. I9—074I . Should no proper payment be enclosed herewith, as by a

choc-k being in the wrong amounL unsigned, post-dated, otherwise improper or infomial or

even entirely missing or a credit card payment form being unsigned. providing incorrect

information resulting in a rejected credit card transaction, or even entirely missing, the

Commissioner is authorized to charge the unpaid amount to Deposit Account No. 19-074]. If

any extensions oftime are needed for timely acceptance of papers submitted herewith.

Applicant hereby petitions for such extension under 37 CPR. §l,136 and authorizes payment

of any such extensions fees to Deposit Account No. 19-0741.

Respectfully submitted,

  
Date 15,-. .. -' . By

FOLEY 8.: LARDNER LLP Stephen B. Maebius

Customer Number: 22428 Agent for Applicants

Telephone: {202) 672-5569 Registration No. 55,264

Facsimile: (202:) 672-5399

_] ]_
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Electronic Patent Application Fee Transmittal

Filing Date: 13-Ju1-2o12 

PROCESS TO PREPARE TREPROSTINIL. THE ACIWE INGREDIENT IN

Title of Invention: REMODULIN"  
 

First Named lnventorlllpplica nt Name: Hitesh Batra

Stephen Bradford Maeb'lus/Diana Meinecke

Attorney Docket Number: 08061 8—1 162

Filed as Large Entity

 

 

Utility under 35 U5C111Ia) Filing Fees

. . Sub-Total in

Claims'In excess 01‘20 

Ilp'lisceIlaineu'.ous~Filing‘r 

Petition:

Patent-Apple:hand-Interference:

Post-AI Iowa nce—and-Post—Is.sua nce:
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- . Sub-Total in

Miscellaneous:
   

Total in USD (5)

Liquidia - Exhibit 1016 - Page 92



Liquidia - Exhibit 1016 - Page 93

Electronic Acknowledgement Receipt

International Application Number: 

 Confirmation Number: 2092 i

PROCESS TO PREPARE TREPROSTINIL, THE ACTIVE INGREDIENT IN
Tltle of Inventlon: REMODUUN“   
 

First Named Inventormpplicant Name: Hitesh Batra

“Stephen Bradford MBEbiuSXDiana MEinECkE
Filer Authorized By: Stephen Bradford Maebius 

Attorney Docket Number: 0806134 162

Filing Date: 13—JUL—2012

 
 

Time Stamp: 16:30:34

Payment information:

 
 

Submitted with Payment yes I 

Payment Type Credit Card

Deposit Account 

Authorized User  

File Listing:

Document . File Size-(Bytes)! Multi Pages
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45393

Miscellaneouslncoming Letter transmittall—B—‘lipdf —'I H lf'rIthhfiJallll iwnWLIllllt'f‘":fiSlli
Fun-

lnformation:

12433?

AmendfiequestZ-S-lipdf Hall-Me's?"Um-m1‘51li'unhuife'rma'im
1 (i l

I Multipart DescriptioanDF files in .zip description
—m

Amendmentmeq. Reconsideration-After Non-Final Reject
 

Claims
  

AppiicantArgumentslfiemarks Made in an Amendment

 
I nformation: 

Fee Worksheet {5306] fee-i nfopdf :ullurlrilifl‘ll'fll‘i In'ill': ir Irlfiliiéil '.r.lhl
21.13 .

Warnings: 

Information:

Total Files Size (in bytes) 201034 

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. 1 1 ‘l

lfa new application is being filed and the application includes the necessary components for a filing date [see 37 CFR
1.53led} 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 ofthe application.

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

lfa timely submission to enter the national stage ofan international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCTI‘DOIEOEOB 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 1 ‘l and MPEP 1 81 0), a Notification of the International Application Number

and ofthe International Filing Date {Form PCTIROH 05} 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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Atty, Dkt. No. 080618-1162

IN THE UNITED STA TES PA TENTAND TRADEAIARK OFFICE

Applicant: llilcsh BA'I'RA ct al.

Title: AN IMPROVED PROCESS TO PREPARE

TREPROSTINIL, THE ACTIVE INGREDIENT IN
REMODULINQC

App]. No.: 1315485146

Filing Date: 075139013

Examiner: Yevgeny V :11 enrod

Art Unit: 162]

Confirmation 2092

Number:

AMENDMENT TRANSMITTAL

Mail Stop Amendment
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner:

‘I‘rartsrnitted herewith is an amendment in the above-identified application.

[ ] Small Entity status under 37 CPR. § 1.9 and § 1.27 has been established by a

previous assartion of Small Entity status.

[ j Assertion of Small Entity status is enclosed.

L X ] The fee required for additional claims is calculated below:

 

 

 

. Extra
Claims

As Previously Claims Additional

Amended Paid For Present Rate Claims Fec

Total-Claims: 31 - 21 = in x ' $62.00 '2 ' $32366—

4346-6905-1 666.1 _ 1 _
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Atty. Bid. No. 0806184162

 

Independent 3 - 3 = 0 it $250.00 = $0.00
Claims:

First presentation of any Multiple Dependent Claims: i- 5460.00 = $0.00

CLAIMS FEE TOTAL = $620.00

 

[ ] Applicant hereby petitions for an extension oftimc under 3’? C.F.R. §I.l36(a) for the

total number of months checked below:

  

  

[ ] Eittens'ion For responSe filed within the first month: $150.00 $0.00

[ ] Extension for response filed within the second month: $570.00 fill—00

[ ] Extension for responsu filed within the third month: $1,290.00 $0.00

| ] Extension for response filed within the fourth month: $2,010.00 $0.00

[ ] Extension for response filed within the fifth month: $2,730.00 $0.00

EXTENSION FEE. TOTAL: $0.00

1 ] Statutory Disclaimer Fee under 3‘? C.F.R. 1.20{d): 3160-00 $000
CLAIMS. EXTENSION AND DISCLAIMER FEE. TOTAL: $620.00

[ ] Small Entity Fees Apply (subtract V2 Diabetic): $0.00

Extension Fees Previously Paid: mm
TOTAL FEE: $620.00 

The above-identified fees offlifiZOflU are being paid by credit card via EFS-ch.

The Commissioner is hereby authorized to charge any additional fees which may be

required regarding this application under 3'? C.F.R. §§ 1.164 .17, or credit any overpayment,

to Deposit Account No. 19-074l. Should no proper payment be enclosed herewith. as by the

credit card payment instructions in BPS-Web being incorrect or absent, resulting in a rejected

or incorrect credit card transaction, the Commissioner is authorized to charge the unpaid

amount to Deposit Account No. 19-0741.

if any extensions ot‘timc are needed for timely acceptance of papers submitted

herewith. applicant hereby petitions for such extension under 37 CPR. §1.136 and authorizes

payment of any such extensions fees to Deposit Account No. 19-0741.

4345-5905-1sse.1 _«;_
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Atty. Bid. No. 030618-1 162

Please direct all correspondence to the undersigned attorney or agent at the address

indicated below.

Respectfully submitted,

  
Date 1' " I' ' BY _. I I "I 55'-

FOLEY 3.: L-ARDN ER LLP Stephen B. Maebius

Customer Number: 22428 Attorney for Applicant

Telephone: (202) 672-5569 Registration No. 35.264

Facsimile: (202) 672-5399

4346—6905—166a1 _3_
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PTOISBIOS [IN-06}
Approved tor L156 thiough 1I3t.-'2OCI?. OMB 0651 {1032US. Patent and Trademark Office. Us DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995 no -rscins are re-uirted to lesuond to a ml!ei:‘.1ion oi information unless i! displa e a valid OMB control number

PATENT APPLICATION FEE DETERMINATION RECORD “W'IHE'” 0‘ 00m“ Number Filing 0319
Substitute for Form PTO-33E 1 31543.446 0?“ 3I20‘l 2 D To be Mailed

APPLICATION AS FILED — PART I OTHER THAN

(Column ti (Column 2} SMALL ENTITY D OR SMALL ENTITY

|:| BASH} FEE NM MA MA NA37 CrFt t 152i. ID]. or at

I SEAFIF‘H FEEJ ,i i
13:! CFFI t.tfiilu.li.orirnii NA NA

El EXAMINATION FEE will iii

TO TA L C LAIMS

{3? CFR HEM: minus 2:) = —
lNDEF'ENDENT CLAIMS _ ,
{37‘ CFR 1 16th I'I'lll'Iu5 .5 =

II the specification and drawings exceed 100
sheets of paper. the application size fee due

DiEPALFlgfiTJENFlZE FEE ls $250 ($125 for small entity} for each"" l L“ [El additional 50 sheets or fraction thereof. See
35 [1.3.6.41 a 1 G and 37 0:91.16 5.

D MULTIPLE DEPENDENT CLAIM F'FIESENT [3? CFFI t tfitiii
‘ It the diliarence in column 1 is less than zero. enter ‘0' in column 2.

APPLlCATION AS AMENDED — PART II
OTHER THAN

[Column 1] lColumn 2] {Column 3': SMALL ENTITY SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL . ADDITIONAL

WWW” AFTER F'HEVIOLISLY EXTRA FEE t$i HATE l‘ll FEE rsiAMENDMENT PAID FOFI

T?.?'.‘=-‘”“ We "21 =10 -_--_

”Md” Mm -_---_
3? EFRI I! I“!

III app-mum 3.2.3 FBEI3? cm use: -_--—

D FIRST PRESENTATION OF MULTIPLE DEF‘ENDENT CLAIM [3? GFFI l.1I:'II|'|'J

|_.
Z
LU
E
C1
2
LIJ
E
4

[Column 1] [Column 21 {Column st
CLAIMS HIGHEST

REMAINING NUMBER PRESENT . . ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY EXTRA FEE f$i

AMENDMENT PAID FOR
Total I2? on:
| i.iit ””1”“
Independentt3-‘GFF-‘l 1- hit

D Application Size Fee {3? CFFI 1 Iii-{sit

MinusAMENDMENT
El FIRGTPRESENTATIDN 0F MULTIPLE DEPENDENT CLAIM i3? CFFI I 15.11]

CH

' II Ilieentw In column ‘I is less than the entry in column 2'. write '0' in column 3 Legal Instrument Examiner:
” il ltie 'Higheat Nurntier Plevioualy Paid FoF' IN THIS SPACE is less than 2U.enler'21.'l". ISANDHA GARNETTI
‘" II the “Highest Number PreviouaIv Paid Fol" IN THIS SPACE is tees than 3. enter 3".
The "I-ligihesl Number Previously Paid For" Hotel or Independent) is the highest number found in the appropriate box in column 1.

 
This collection or Information IS required by 3? CFH‘ 1 to The information IS required to obtain or retain a benefit 3-; the public whim IS to tile [and my the LISF’TO to
Drooesai an application. Confidentialrli,r is governed by 35 USS 122 and 3? CFR 1.14. ThLfi collection is. estimated to take 12 mlnules to complete. Including gathenrng
preparing. and submitting the completed appiicaiion form to the USPTO. Time Will vary depending upon the individual case Any comments on the amount of time you
require to compteie this Form andi'or suggestions for reducing this burden should be sent to the Chief Intormallon Otflnei. LLS. Patent and Trademark OI‘IIGE US.
Department at Commerce. P O Box 1450, Alexandria. VA 22313-1450. DO NOT SEND FEES OFI COMPLETED FOFIMS TO THIS
ADDRESS. SEND TO: Commissioner 101' Patents, P.0. Box 1450. Alexandria, VA 22313-1450.

ifyou need assi'slaflCfi in competing the form. cat! t-HMPTO-QIQQ and sailed DpIIon 2
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UNITED S'l‘A'i’liS PA'I‘IEN'I‘ AND TRADEMARK OFFICE 
UNITE!) STATES DEP$RTMENT DF COMMERCE
lJnilcd Slates Pun-n! and 'I‘ratlemnrk 0m“
J\ddicik- {TOMVIIQSIONER FOR Phi—17.51“"-i'.U Hull-15H 

Alcmmllln. Vlmnllu 33.31 L HS”
www ibpn. . pm

 
\PE’IJCA'HUN VG. |-'TI .ING iii-“ii I-7iiit9-1'i'N-LV'1FII INVENIT}R A |'Tl'.)ki\"l‘.\" Ul'X'Kl-I'I' Nfl. (‘l'iNf-'iiiN-T.-\']'1t IN NO.

|3J545L44h "WINNIE Iiiluxh Balm 0806184 |62 30‘)!

M “”r'i’y’”

mm mmmmup —
SU 111% 500 m1 .Exiaora. v1avr.-.1-.-;N‘a'

3000 K STREET NW . . , . .
M1ot'zoum

II'II‘I 

 
MAI]. DA'I'l-I Di-JjVi-LRY Mt 11 1F.

[ilfflfiflfll 3 ['AI‘ER

Please find below andlor attached an Office communication concerning this application or proceeding.

The. time period for reply, it‘any, is. set in the attached communication.

PTO]. {JIM (Rev. {HINT}
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Application No- Applicantrts) 

 

 

 

 

 135113.445 BATHA ET AL.

Examiner

YEVG ENY VALENFIOD

«- The MAILING DATE of this communication appears on the cover sheet with the correspondence address -
Period for Reply

A SHOHTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIHE g MONTH(S] OR THIRTY (30] DAYS.
WHICHEVEH IS LONGER. FROM THE MAILING DATE OF THIS COMMUNICATION.

E [tensions of time may be averiaDie under the provisions at 3? CFR 1 136i a]. in no event. however. may a reply be timely liled
after 51X {5} MONTHS from the mailing date or this coinmunlcatron
It NO period for reply is specified above. the maximum statutory period will apply and will expire SIX (6} MONTHS horn the mailing dale oi this communication
Failureto reply within thesei or extended period for reply wlll. by statute. cause the spoil-tron to become ABANDONED {3.5 LLS (3 § 133}.
Any reply received by the Cities later than three months alter the mailing date oi this communication. even it limely filed, may reduce any
earned patent ten-n sdjuslrnent. See 3'? CFR 1.?Ddib}.

Status

Office Action Summary

 

HE Responsive to communication(s} filed on 13 July 2012.

2a)|:[ This action is FINAL. am This action is non-final.

Bil] An election was made by the applicant in response to a restriction requirement set forth during the interview on

_'. the restriction requirement and election have been incorporated into this action.

4“] Since this application is in condition for allowance except for formal matters. prosecution as to the merits is

closed in accordance with the practice under Ex pane Quayle. 1935 CD. 11.453 (1G. 213.

Disposition of Claims

 
Sig Claimis) 1-21 isiare pending in the application.

 
5a) Of the above claimis]_ lsiare withdrawn from consideration.

61D Claimis) isiare allowed.

DE CIaimts)i_—21isiare rejected.

Big Claimis}_ isiare objected to.

9):] Claimis)_ are subject to restriction andtor election requirement.

* If any claims have been determined allowable. you may be eligible to benefit from the Patent Prosecution Highway
program at a participating intellectual property office for the corresponding application. For more information. please see
http:r'iwww.uspto.govipatentstinit eventsfgphiindexisp or send an inquiry to PPeredbacK®usgto.gov.

Application Papers

10“] The specification is objected to by the Examiner.

11)[:] The drawingis) filed on isiare: ail] accepted or b)I:] objected to by the Examiner.

Applicant may not request that any objection to the drawingts} be held in abeyance. See 37 CFFl 135(3)-

Heplacement drawing sheetis) including the correction is required if the drawingis) is objected to. See 37 CFR 1.121ldi.

Priority under 35 U.S.C. § 119

12”] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119[a)-(d) or (ii.

all] All bJEI Some ‘ c)|____l None oi:

1.|:] Certified copies of the priority documents have been received.

2.|:] Codified copies of the priority documents have been received in Application No. _.

3.I:| Copies of the codified copies of the priority documents have been received in this National Stage

application from the International Bureau (PCT Rule ’17.2(a)]_

' See the attached detailed Office action tor a list of the certified copies not received.  
 

Attachmentts)

r) [I Notice ol' References Cited (PTO-892) a; El Interview Summary (PTO-413)
Paper NoisiiMail Dale.

2) E Information Disclosure Stotemeniis} iF'TOr'SBtOB) 4} [:I Other:
Paper NoisiiMail Date 7X13r’i‘2.

U 5 Patent and Trademark Gl'lice

PTOL—326 (Rev. 09—12} O‘Ifice Action Summary Part of Paper No.rMaiI Date 20121228
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Applicatioanontrol Number: 13r548,446 Page 2

Art Unit; 1621

DETAILED ACTION

Claim Rejections - 35 USC§ 102

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

{b} the invention was patented or described in a printed publication in this or a ioreign country or In
public use or on sate in this country. more than one year prior to the date of application for patent in
the United States.

Claims 1-21 are rejected under 35 U.S.C. 102(1)) as being anticipated by Moriarty

et al. (J. Org. Chem. 2004, 69(6), 1390-1902).

On Page 1892, column 1 Moriarty discloses compound 7 which has the same

structure as the instantly claimed product. On page1902, paragraph bridging column 1

and 2. Moriarty disclose a method of preparing compound 7. In the second column

99.7% pure compound 7 is disclosed thereby meeting the purity limitations of claims 2

and 11. The instant claims are product by process. Since the product disclosed in the

art is the same as the instantly claimed product. the patentability of the product is does

not depend on the method of its production.

“[E]ven though product-by-process claims are limited by and defined by the process.

determination of patentability is based on the product itself, The patentability of a

product does not depend on its method of production. If the product in the product-by-

process claim is the same or obvious from the product of the prior art. the claim is

unpatentable even though the prior art product was made by a different process." In re

Thorpe, 777 F.2d 695. 698. 227 USPQ 964, 966 (Fed. Cir. 1985) (MPEP § 2113).
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Applicatioanontrol Number: 13!548,446 Page 3

Art Unit: 1621

Conclusion

Claims 1~21 are pending

Claims 1-21 are rejected.

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Yevgeny Valenrod whose telephone number is 571-272-

9049. The examiner can normally be reached on 8:30am-5:00pm M-F.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Johann Richter can be reached on 571-272-0646. The fax phone number

for the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the

Patent Application Information Retrieval (PAIR) system. Status information for

published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.

For more information about the PAIR system. see httpzllpair-directusptogov. Should

you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 {toll-free). If you would like assistance from a

USPTO Customer Service Representative or access to the automated information

system. call 800-786-9199 (IN USA OFl CANADA) or 571-272-1000.

NEVGENY VALENROD/

Primary Examiner, Art Unit 1621
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Receipt date: 07/13/2012 13548955251391.09A019: 1621
App’oved for use through 031311200? OMB 0551- 0031

U 5 Patent and Trademark Offer.- U 5 DEPARTMENT OF COMMERCE
Uncler the Paperwork Reduction Act of 1905. no persons are required to resound to a collection at information JI'IIES‘S it contains a valid
OMB control number.

Substitute {or form 14491PTD

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

Comp1ete if Known

UnassignedHerewith
Hitesh BATRA

U nassigned

Apfltjgation Number
Filing Date
First N_ar_ned Inventqr_Art UriitDate Submitted: [HI I 3 21112
 

{use es r_nany sheets as necessary) Examiner Name Unassigned
Attorney Docket Number 080615-1 152 

 
Document Number

U.S. PATENT DOCUMENTS

 

Pages. Columns. Lines.

er CiteI Publication Date Name of Patentee 1:1 Applicant ot Where Relevant
I 'tiais No Number—Kind 1:201:12z 111 MM—DD—YYYY Cried Document Passages or Relevant
n1 _ “1W"? . Frgures Appear

_ A1I200210173672 A1II111211'2002 I Moriarty et at.
'I A2 2004101 76645 A1 0910912004 Moriarty Et at.

A3 200510035540 A1_ I0412112005 _ PIhares e_t_ 611. I
. A4 -20051010160B A1 LI051_121_2_00_5I__ . Santell Donald .1. I:

A5 I 200510155111 A1 1 0712812005 _ Wade etI a__.I '
. A6 _200510232903 A1 1-21'2212005 _ Wade _et aI
I A? _200510282901 A1I1212212005 _ _Phares _et at: I

ABI 200110078182 A1 041051200? _ Phares et at.
I A9 . 200?100?5095 A1 0410512007 Phares et at.
I A10 I 200810200449 A1 II0812112003 Olschewski et at.
J A11_ . 200810249167 A1 I 1010912008 Phares et at.
I A12I 200810280985 A1 . 1111312008 I Wade 31 at.

_ _ - A13III 20091003646_5_Ffl_ ___ _ I021'0512009 _ qucigno et al.

_ A14 ‘ 200910163138 A1 0612512009 - Batra et _al.
A1__5_ 430607—5A ___ I1211511981 __ I_A_ri§to_f1__Péul A. I_
A16 44_2 .37—6_A__:I__0110_2111_9_I8_4 _M_c>_niot_§_t_al_. I

_ A113146.111331 A '011311@4______ _He_s_ienge_r,_ Martin F._______ __i _
A18_ 4455ELSA '_1_2_1_04_i1_1_984_ Aristoft_Pau_lA____ _ _ _ _ __ _ __

.4119 _4544 15541L _ __1010111_985 l—AristoffP—eul—AI.—
. 14.21;.'_46513;514_4_- 05126119811 '_A'_ri's_i'c.1.fi.'_r_aol_4_ . _

A21 4_683 1.330 A 071281_‘l_9§?_ _ _ _ _]_ Arietgff“P_3_ul_ A_I
A22.I 5 153 ,222 A E 1010611992 ! TadepalIi et at.

1 A23 1 5054456 A_I_0412512_000 .' Crow at al.
1_ A24 ! 6441I245 B1I081271‘2002I Ii Moriarty et al.
I A25-II6521.212 B1 0211812003 Cloutier etal.
I A25 6 .528.658 BE ID3104112003. _ Moriarty et at.
_ A2? 6 100025 82 .I0310212004 _ Moriarty et at
I A213IS750033 [32 I0512912004 ‘I Cloutier at al.
LI A29I 15 1'55 11? E2 I0112012004 . Moriarty et 1.11.
i AQQI f:303_BIBS B2 _ _I1I01‘121'2004 _ Shorr e1 31
A31IBB00223 B2 I1012512004 Moriarty at al.

! A32 I" 1_IE19_.1__5_?_E2_I0410312007_11_\_1_ag§_e| at.
-. A331?.3§492E} 1312 0811012008 _ _Fhare_s_at§i__|. _
1 A34' '1' H417 0'10 B2 0312512003 Phares at al.

Eli miner
inihais' No.‘

| Cite Foreign_Patent _Doournflent
Country Code'Nurnoer

Kind Code5 rifiinown}

A35. '5 .CA 2.1.10 7.25.151

Examiner i

Signature i

__ FOREIGN PATENT documents _
Publication Dale
MM-DD-YYYY

; 111122120112 
i I I Page: Column. Lines. IName of Patented of Where Relevant

Applicant of Cited Documents Passages or Relevant
! Figures Appear i n

5 Alphora Research Ino.._ CA

- Date

I Considered
‘EXAMINER: initiai II' reterer'oe considered. whether or I'IOlCIta‘liOf'I is in conformance With MPEP 509 Liiaw line through citation it not in cantormanoe and not
considered indude copy (it Ihis ’orm wrt'i next CDmrnul'IID’aIIDn lo applicant 1 Applicant's unique cilation designation number IDBllonal} 2 See Kinds Codes of
USPTD Patenl Documents at www usota gov 1:ir MPEP 901 [‘11. 3 Enter Office that issued the document. by the two-letter code {WIF‘O Standard 5T1: 4 For
Japanese palenl documents, the indication of the year 1:11:11:- reign of the Emperor must precede Iha serial nun-roar at the patent document. 5 Kind at document by
the apnrnpriale Symbols as indicated on the document under WII—‘U Standard St 16 11 possible 6 Appiioaint is to place a Check mark here it English languageIranslation is attached
this CEIHECIIOF' ol information IS required by 3? CFH 1 9? and 1 98. The information is required to obtain or retain a benefit by the public which is to tire (and by the
USPIO to 1310:9551 an application Confident-311151 t5 governed by 35 U 5.1:. 122' arid 31 CFR 1 14 This collection IE estimated to take 3 hours to oornolete
includirg gathering. preparing. and sutinirtt-ng the completed aooiicatior‘. iorrri lo the USPTO. ‘I'irrs wull vary depending upon lhe inoiwduol case Any comments
on the amount of “me you require to complete this form and'or SngBSIIOflS for reducing this burden. shculd De sew: to the Cniei Information Officer. U 5 Patent
and iraoemark Office. P 0 Box1450,Alexaridna.UA 22313-1450 00 NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS SEND TO:
Commissioner for Patents. 13.0. Box 1451:, Alexandria. VA 22313-1450

ALL REFERENfiEQIIflmfii-Efifi9E3X¢3E13$AN1$EcRfinLINED TH ROUGH. /YV/
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Receipt date: 07/13/2012 135431;..ztgfihaoogag: 1621
Approved for use through UEIEUEUU'I’ OMB 0551—0031

US Patent and trademark Off-ca U.S DEPARTMENT OF COMMERCE
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competent reference any document submitted herewith.

48 I80324~5265 1 -} -
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PTO1SB108 (09-06)
Approved for use through 0313112001. OMB 0651-0031

US. Patent and Trademark Office: US. DEPARTMENT OF COMMERCE
Under the Paperwom Reduction Act 01 1995. no persons are required to respond to a collection of information unless it contains a valid
OMB control number.

Substitute for form 14491FtTO Comp1ete if Known
INFORMATION DISCLOSURE A . lication Number 131548446
STATEMENT BY APPLICANT Filing Date 711312012 m‘l

Date Submitted. DEC 2 0 2012 First Named Inventor Hitesh BATRA m]  
 

Arr Unit mat—tit-
use as man sheets as necessagfl Examiner Name Yev_ en Valera-ad m

__ Attomey Docket Number 0306151162

1.1.3. PATENT DOCUMENTS 
Pages Columns Lines' . Document N moer . . . ' ' '

Erarmn _ u 2 Publication Date Name of Patentee or Applicant of Where Relevant
Initials“ . Number-Kind Code (if MM-DD-YYYY Cited Document Passages or Relevantknown] Figures Agpear

5 039 014 A 0811311991 Shuman et al.
6.933.385 32 0812312005 Westermann et at.
7,999.00? 82 0311612011 Jefis et al.
200910124697 A1 0511412009 Cloutier et al.
200910281189 A1 1111212009 Walsh. David A.
201 0100"16083 A1 0312512010 Dischewski
201010232622 A1 1 111112010 Pharcs. Kenneth R.
201110092599 A1 0412112011 Wade et al.
201110118213 A1 0511912011 Phares at at.

_ 201110144204 A1 0611612011 Jeffs et al.

-—l 201110224236 A1 :1 091151201 1 Rothblatt at al.
201110319641 A1 1212912011 I Batra et al.

  
 

 
 
 
 
 

 
  

 
B13 20121000430? A1 0110512012 Wade et al.

B14 2012100101591“ I 0111212012 Rothblatt et at. 

   
 
  

UNPUBLISHED U.S. PATENT APPLICATION DOCUMENTS

_ US. Patent Application Filing Date of _ Pages. Columns. Lines.
Eaaminer Cite1 Document Cited Document Name of Patentee or Appticant of Where Relevant
Inmais' No. Seriai Number-Kind Code MM-DD-YYYY Cited Document Passages or Relevant

mnDWfl) figures Appear
B15 131409.535 0310112012 Sharma, Vi'a

  

 

 FOREIGN PATENT DOCUMENTS
Pages. Columns. Lines.

Examiner Cite FDTBI' "1 Patent DOCUMED‘ Publication Date Name of Patentee or Where Relevant
Inliiais' No.1 Country Code Number MM.DD—YYYY Applicant oi Cited Documents Passages or RelevantKind Code5 irknown .
 
  

 
 

NON PATENT LITERATURE DOCUMENTS

Examiner Date

Signature Considered
'EWINER: Initial it reference consldared. whether or not citation is in coniormance with MPEP 609. Draw line through citation It not in oontorrnance and not
considered. Include cow at this form with next communication to applicant. 1 Applicant's unique citation designation number {optional}. 2 See Kinds Codes of
USPTD Patent Documents alwwttrusptogov or Mt’EP 901.04. 3 Enter Office that issued the document. try the two-letter code {WIPO Standard STE}. 4 For
Japanese patent documents. the indication of the year of the reign of the Emperor must precede Ihe serial number or the patent domunent 5 Kind otdocument by
the appropriate symbols as indicated on the document under WiPD Standard ST. iii if possible. Er Applicant is to place a check mark here it English language
Translation is attached.
This coilew'on oi information is required by 3? CFR 1.97 and 1.93. The information is required to obtain or retain a benefit by the public which is to file (and by [he
USPTD to process] an application. Confidentiality is governed by 35 USC. 122 and 3? CFR 1.14. This collection is estimated to lake 2 hours to oompiele.
including galhenng, preparing. and submitting the completed application form to the USPTD. Tlrne will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form andi'or suggestions for reducing this burden. shoutd be sent to the Chier Information Officer. US. Patent
and Trademark Dfiioe, P.O. Box 11150. Atexandria. VA 22313-1450. DO NOT SEND FEES DR COMPLETED FORMS TD THIS ADDRESS. SEND TO:
Commissioner tor Patents. P.O. Box 1450. Alexandria. VA 2231311450.

 

11 you need assistance in compleflng the torrrt c911 1600132109199 (rmrassrssl and select option 2.
4311349341141
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PTDISBJ'OB {09-06)
Approved for use through 03r31i‘2001 OMB 0651-0031

US. Patent and Trademark Officm U.S. DEPARTMENT OF COMMERCE
Under the Pepe-mom Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a validOMB con rot nu her.

Substitute for form 1449lPTO Complete if Knonm
INFORMATION DISCLOSURE A .Iication Number 131548.446
STATEMENT BY APPLICANT Filin . Date 7“ 312012  
 

Date Submitted: DEE 2 Q zmz First Named Inventor Hite_hBATRA
_minerName—Y_venValenrod

Include name of the author (in CAPITAL LETTERS). title of the article (when appropriate). title of the
item (book. magazine. iournal. serial. symposium. catalog. etc.) date. pageis). volume-issue

number(s). publisher. city andlor country where published.

COMINS et at, “Ortho Metalation Directed by o-Amino Alkoxidos.” J. Org. Chem. 1984. 49:1076-1033.

 
COMINS at al.. “Ortho Substitution of M—Anisaldehyde via o-Amino Alkoxide Directed LithiatiOn,” J.
Org. Chord. 1989. 54373043732.
 

 

  

PANSEGRAU et at. ‘The Oxazoline-Benzyne Route to 1.2.3-Tnsubslituted Benzenes. Tandem
Addition of Organolithiums. Organocuprates. and o-Lithionitriles to Benzynes.’ J. Am. Chem. Soc.
1983. 110:717e7134.

ROWLEY et at, “Application of the Pauson-Khand reaction to the synthesis of pentalenlc acid."
Journal oi Organometallic Chemistry." 1991. 413135-09.

 
 
 

 
Examiner Date

Signature Considered
'EWINER; Initial it tolerance considered. whether or not citation us in conformance with MPEP 609. Draw line through elation it not in conformance and not
considered. Include copy of this term with next communication to applicant. 1 Applicant‘s unrnue citation designation number (optional). 2 See Kinds Codes ot'
USPTO Patent Documents at wwwusptogov or MPEP 901.04. 3 Enter Otfioe that issued the document, by the two-letter code (WIPO Standard STE). 4 For
Japanese patent documents. the indication of the year oi the reign of the Emperor must precede the serial number of the patent document. 5 Kind cl document by
the appropriate whole as indicated on the document under WIPO Standard ST. 16 it poosicle. 6 Applicant is to place a check mart: here if English language
Translation is attached.
This collection or information is required by 37 CFR 1.9? and 1.96. The information is required to obtain or retain a benefit by the public which to to file {and by the
USPTO to process) an appiimlion. lZZontidentiaiitvI is governed by 35 0.5.6. 122 and 3? CFR 1.14. This collection is estimated to take 2 hours to complete.
including gathering. preparing. and submitting the completed application form to the USPTD.Tin1e will vary depending upon the individual case. JIiruiI comments
on the amount or time you require to complete this term andror suggestions tor reducing this burden. should he sent to the Chief Infonnatlon Otficer. I15. Patentand Trademark ofl‘ice. PO. Box 1450. Alexandria. VA 22313-1450, 00 NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO:
Commlealoner for Patents. PO. Box 1450. Alexandria, VA nan-1450.

il‘ you need assistance in comoieling the form. cart l-flflo—P‘I’D—thg noon-records) and select option 2.4511-5493-2114J
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UNl'l'ED Sierras PATENT AND TRADEW OFFICE. It"; FIT.” fi‘l‘di'l‘lllf-l lil-ll’-*\R"I'!\ll-‘.‘i'l' DP t-‘I'rMMF-Rt ‘-F
lIiIItnd Stratus l'alvlll anti 'I'rudmllul‘k Ul'fir'e

10.11... P} 1%:ilffll «(I-:1. It :I-: r'-'~‘l‘I-:N‘I'ia"I‘Ilfllml. \‘ilpuiiu l2}l\v1-li-INIWUthTJIIl ten-.-
 
 

AI’PLICA'l'tUN M :Mstzs F11 .ING ck 3n li.‘.i D.-\'I'tl FIRST swam) matron-1' .-\'I"IY. DOCKET New 1'11;

l3/548,-i46 {Till 3i2ll12 Hitcsh Balm 0806] 8—] [62

CONFIRMATION N0. 2092

22428 PUBLICATION NOTICE
FOLEY AND LAHDNEFI LLP

3533.;Stings NW unlitnurmtittmmymmilmurmur
WASHINGTON. DC 20007

TitlezPF’lOCESS TO PREPARE TREPROSTINIL. THE ACTIVE INGREDIENT IN REMODULIN?

Publication No.US—2012~0283470—A1
Publication Date:1 1 i08f2012

NOTICE OF PUBLICATION OF APPLICATION

The above- identified application will be electronically published as a patent application publication pursuant to 3?
CFH 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.csptogov. The direct link to access the publication is currently http:fiwww.uspto.govfpatfti.

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 CFFl 1.19(a)( 1). Orders for copies of patent application publications are handled by the USPTO‘s Office of
Public Records. The Office of Public Records can be reached by telephone at {703) 308-9726 or (800} 972-6382,
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office. Office of
Public Records. 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.usptc.gov using the public side of the Patent Application Information and
Retrieval {PAIR} system. The direct link to access this status information is currently http:iipair.uspto.govi. Prior to
publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

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

 

Office of Data Managmcnl. Application Assistance Unit (571 1 272-401”. or (571 1 212-4200. 01' LESS-780411111
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PATENT APPLICATION FEE DETERMINATION RECORD Appdication 0: Docket Numbe:
Substitute for Form PTO-STE 151548.446

APPLICATION AS FILED — PART I OTHER THAN

IGaIumn rI ICCIIdran 2: SMALL ENTITY SMALL ENTITY

NUMBER FILED NUMBER EXTRA RATEIS} FEEIS} HATEI$I FEEIS}
BASIC FEE NM WA 380
SEARCH FEE

EXAMINATION FEE WA 250
TOTAL CLAIMS '

—m—I3? CFR l 1601!!

It the specification and drawings exceed 100
APPLICATION SIZE sheets of paper, the application size lave due is
FEE $1310 [$155 IDI‘ smalt enlity] tor each additional
{3? CFR 1.1845” 50 sheets or traction the-rant. See 35 USE.

41(EIIIIIIG) and 3? CFR1.16(5).

OIn

MULTIPLE DEPENDENT CLAIM PRESENT {3? CFR ‘I “Stilt

' Irlhe ditterence in Mann 1 is 1955 than z-am. enter "0" In mlumn 2.

APPLICATION AS AMENDED — PART II

OTHER THAN

ICclumn l} IGelumn :‘J {Calumn a; SMALL ENTITY SMALL ENTITYCLAIMS HIGHEST
REMAINING NUMBER ADDITIONAL

AFTER PREVIOUSLY FEEIEI
IAMENDMENT PAID FC-F'I

aDEIITICINAL
FtATEI'SI FEEIEI

TDtaI
[J7 EFF! IE'IIII

:3? GFFI r mm:AMENDMENTA ApplIcalinn Size Fee [3? CFR 1.16m)

‘i OTAL TOT AL
ADD'L FEE ADD'L FEE

[Column 2; ICDIIJ-Intr 31
CLAIMS HIGHEST

REMAINING NUMBER ADEIITIDNAL
AF TEFI F‘FI-E VIC USLV FE EISJ

AMENDMENT PAID FDFI

ADDITIONAL
FEEUEI

Tonal
I'SYCFHI IEIIII
Independem

tJ.‘ CF?! I IanmAMENDMENTB u

TOTAL TOTAL
ADD'L FEE ADD’L FEE

' If the entryI In column 1 IE- less than the entry In column 2. write T)" in column 3.
" If the "nghast Number Prevlously Paint For" IN THIS SPACE Is Iass than 20. enter "EU"

"‘ It the ‘Highest Number Prewously Fan) For IN THIS SPACE IS Jess than 3. enter '3'
The “Highesl Number Previously Pmd Far' ITcIaI m IndependentI IsIIIe highest fauna m1he annlopnale to: In mlumn 'I
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UNITED Siam-33 PATENT AND Mam OFFICE. Il’xi'l'tilihl‘il‘litl iti-li’flli'i'tili-NIT.1Fi'l'r\ll.illtt‘.l'-'

United_Stnmel'lot:III rum! '1' rudmllurk UffiveioJIr oI IIM"" 'Ii.|'I. '|-. T'.-"-1\ll.\"|‘f-iF! u
--\1nnidruI.\'IIImI|u l..‘l.\ ll'J-Imm 11311111 git-.-

  
 em. Iiii'ir't; L-‘n. He: iii-IF!) A'I'I'YIIIJITKIa'szo

135415.446 0711312012 1629 1510 080613—1162 212
CONFIRMATION N0. 2092

22428 FILING RECEIPT
FOLEY AND LARDNEF’I LLFiI

SIIIiSSEREET NW IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
WASHINGTON. DC 20007

Date Mailed: 0730/2012

Fleceipt is acknowledged of this non-provisional patent application. The application will be taken up tor 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 US. APPLICATION NUMBER. FILING DATE.
NAME OF APPLICANT. and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.

Please verity 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 Filing Receipt Correction. Please provide a copy of this Filing Ftecelpt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application. please submit

any corrections 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

Applicanfls)
Hitesh Batra, Herndon. VA;

Sudersan M. Tuladhar. Silver Spring, MD:
Raiu Penmasta. Herndcn. VA;
David A. Walsh, Palmyra, VA;

Assignment For Published Patent Application

United Therapeutics Corporation
Power oi Attorney: The patent practitioners associated with Customer Number 22425

Domestic Priority data as claimed by applicant
This application is a CON of 12834731 12I15i2008 PAT 8242305
which claims benefit of 612014.232 12i17r’2007

Foreign Applications [You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please seeWe![or more Information.)

If Required, Foreign Filing License Granted: 0712512012

The country code and number of your priority application. to be used for filing abroad under the Paris Convention.

is US 13,648,446

Proiected Publication Date: t1I08I2012

Non-Publication Request: No

Early Publication Request: No
page 1 of3
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Title

PROCESS TO PREPARE TREPROSTINIL, THE ACTIVE INGREDIENT IN REMODULIN®

Preliminary Class

514

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a us. 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 PatentCooperation 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 fiie 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—736—91 99, or it

can be viewed on the USPTO website at httpw'wwwuspto.govfwebfofficesfpacfdocfgeneralfindexhtml.

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

to consult the US. Government website. httpzifwwwstopfakesgov. Part of a Department of Commerce initiative,

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 us. Government hotline at 1—866-999-HALT (1 666-999-4158}.

LICENSE FOR FOREIGN FILING UNDER

Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 a 5.15

QHANTED

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

page 2 of3
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15ia) 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 applicationsis) 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 previsions 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
Seourity. Department of Commerce (15 GFFt parts 73EI~7?4); the Office of Foreign AssetsControl. Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

HQT QRANTEQ

No license under 35 U.S.G. 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. 131. the licensee may foreign file the application pursuant to 37 CFR 5.15ib).

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 USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through Se IeotUSA. our nation

works to encourage. facilitate, and accelerate business investment To learn more about why the USA is the best
country in the world to develop technology. manufacture products and grow your business. visit5mm.

pageSof3
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Atty. Dkt. No. 08061 8-] 162

IN THE L'NlTED STATES PATENT AND TRADEMARK OFFICE

Applicant: l-litesh BA'I'RA et at.

l'itlc: AN IMPROVED PROCESS ‘l (J PREPARE

']"REPROSTINIL. 'l‘t-lii AC"|'IVE

INGREDIENT IN REMODULINJ“?

Prior App]. No.1 12334.73]

Prior Apnl.

Filing Date: [211 5121108

Examiner: Unassigned

Art Unit: Unassigned

CONTINUING PATENT APPLICATION
TRANSMITTAL LETTER

Commissioner for Patents

HO. Box 1450

Alexandria. VA 22313-1450

Commissioner:

'I committed hcrcwith l‘or tiling undcr 37 C.F.R. § l.53(b} is a:

f X IContinuation | 1Division [ IContinuation-ln-Part (Cll’)

ot‘l‘hc above-identified copending prior application in which no patenting, abandonment. or

tcrrninalion of proccedings has oceurrccl. Priority to thc above-identified prior application is

hereby claimed under 35 U.S.C. § 120 for this continuing application. The entire disclosure

ofthc above-identified prior application is considered as being part ot'thc disclosure of the

accompanying continuing application and is hereby incorporated by reference therein.

I | Applicant claims small entity status under 3? (“FR 1.27.

Enclosed arc:

| X I Description. Claims, and Abstract [27 pages}.

4822489563921
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Atty. Dltl'. No. 0806134 162

| X 1 Copy oflixeeuled Declaration and Power of Attorney from prior application (-1-
pages}.

| X ] Information Disclosure Statement. Form PTO—$308.

l x 1 Application Data Sheet (37 CFR 1.76).

File adjustment to the number of sheets for EFS-Weh filing follows: 

Number of I Eii'S-Weo Number: of Sheets: for EF§¥Web_

Sheets Adjustment

_37 ~ x 75% 2]
 

The filing fee is calculated below: 

 

 

 

 

Number Include—d Extra Rate Fee
Filed in 'l‘otals

Basie Fee ____ __ ___

Basie Filing $380.00 = 380.00

Fee __ _____ __ _ H

Search Fee $620.00 _ _ $620.00 ___
Examination $25000 $25000

Fee _ __ ________

Size Fee 2] - 100 : 0 x $310.00 flfl
Total 2] 4 20 = l x $60.00 = $60.00

Claims: __ __

Independent: 2 - 3 '— 0 it $250.00 = ___fl0_

Il‘any Multiple Dependent Claitnls) present: + $450.00 = __Jig

Surcharge under 37 CPR l.16[e) for late tiling of v $130.00 = $0.00
Executed Declaration or late payment of filing. fee __ __

SUBTOTAL: = _ MEW—

|_ 'l Small Entity Fees Apply (subtract 12’: of above): = ____0_

Basie Filing Fee Reduction for Filing via EFS-Web ____fl0_0_
l’rioritized Examination Fee (Track I] under 37 CFR. § 1,170.3} $0.00

Processing Fee ('l'raek I) under 37 CPR. § 1.170) ________ _ _$0_.00__

TOTAL FILING FEE: = _$l3l0.00

Aesignment Reeorclznion Fee: J: $40.00 = __fl.&

Processing Fee under 37 CFR |.l7[_i) for Late Filing + $130.00 _ $0.00

ol'Hnglish Translation oprplieation: _ _____
Publication Fee _ $0_.00__

__'r0'l‘AL Ptil: = $1310.00
 

The above-identified l'ees (113131000 are being paid by credit card via EFS-Web.

432 241896—53 92.1
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Atty. 13kt. No. 080613-1162

The Commissioner is hereby authorized to charge any additional fees which may be

required regarding this application under 3? C.F.R.. §§ 1.16-1.1'}. or credit any overpayment.

lo Depeusit Account No. 1110741. Should no proper payment be enclosed herewith. as by the

credit card payment instructions in [it“s-Web being incorrect or absent. resulting in a rejected

or incorrect credit card transaction. the Commissioner is authorized to charge the unpaid

amount to Deposit Account No. 19-0741.

Please direct all correspondence to the undersigned attorney or agent at the address

indicated below.

Respectfully submitted,

 Date JUI- I 3&1? _ _ By __

FOLEY & LARDN 13R 1 LP Stephen B. Maebius

Ceslomer Number: 22428 Attorney For Applicant

Telephone: {202.} 672-5569 Registration No. 35.264
Facsimile: (202} 672-5399

_3_
4522-4896-53911
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AN IMPROVED PROCESS TO PREPARE TREPROSTINIL. THE ACTIVE
INGREDIENT IN REMODULIN“

CROSS-REFERENCE TO RELATED APPLICATIONS

|0001I This application is a Continuation of US. Application No. 12834.73]. filed

December 15. 2008. which claims priority From US. Provisional Patent Application

61/014,232, filed December 17, 2007. the entire contents of which are incorporated herein by

reference.

BACKGROUND

[0002] The present invention relates to a process for producing prostacvclin derivatives

and novel intermediate compounds useful in the process.

“1003] Pt'ostaeyclin derivatives are useful pharmaceutical compounds possessing

activities such as platelet aggregation inhibition, gastric secretion reduction, lesion inhibition,

and bronchodilation.

[0004] Treprostinil. the active ingredient in Remodulin "'1. was first described in US patent

4,306.075. Trcprostinil. and other prostacyclin derivatives have been prepared as described

in Moriarty. et a] in .1. Org. Chem. 2004, 69. 1890-1902. Drug of'rhe Future, 2001, 26(4).

364-374. U.S. Pat. Nos. 6.441.245. 6.528.688. 6.?65.l .17 and 6.809.223. Their teachings are

incorporated by reference to show how to practice the embodiments ofthe present invention.

[0005] U.S. Patent No. 5,153,222 describes use of'treprostinil For treatment of pulmonary

hypertension. Trcprostinil is approved For the intravenous as well as subcutaneous route. the

latter avoiding septic events associated with continuous intravenous catheters. US. patents

Nos. 6,521,212 and 6.756.033 describe administration of treprostinil by inhalation for

treatment of pulmonary hypertension. peripheral vascular disease and other diseases and

conditions. U.S. patent No. 6.803.386 discloses administration of'treprostinil for treating

cancer such as lung, liver. brain. pancreatic, kidney. prostate. breast. colon and head-neck

cancer. US. patent application publication No. 2005/0165] l l discloses treprostinil treatment

of isehcmie lesions. U.S. patent No. 7,199,157 discloses that treprostinil treatment improves

kidney functions. US. patent application publication No. 220050282903 discloses treprostinil

treatment of neuropathic foot ulcers. US. application No. 12;“028.471 filed February 8. 2008.

_ 1 _
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discloses treprostinil treatment of pulmonary fibrosis. U.S. 6,054,486 discloses treatment of

peripheral vascular disease with treprostinil. US. patent application ”£873,645 filed

October 17. 200? discloses combination therapies comprising treprostinil. U.S. publication

No. 2008f0200449 discloses delivery of treprostinil using a metered dose inhaler. U.S.

publication No. 2008f'0280986 discloses treatment ofinterstitial lung disease with treprostinil.

US. application No. 121023.471 filed February 8. 2008 discloses treatment of asthma with

treprostini]. US. 7,417.070, 7,384,978 and US. publication Nos. 200111078095,

2005f028290l, and 3008I0349I6'? describe oral formulations of trepros'tinil and other

prostacyclin analogs.

[0006] Because Treprostinil. and other prostaeyclin derivatives are of great importance

from a medicinal point of view, a need exists for an efficient process to synthesize these

compounds on a large scale suitable for commercial production.

SUMMARY

[0007] The present invention provides in one embodiment a process for the preparation of

a compound of Formula I, hydrate, solvate, prodrug, or pharmaceutically acceptable salt

thereof.

H Yt'fi‘fi‘RY
M1 L1
OH

H

0(CHQJwCOOH {I}

[0008] The process comprises the following steps:

(a) alkylating a compound of structure [I with an alkylating agent to produce a

compound of formula III.

Yt'fi—fi_R7

H Y1_fi_fi ‘1‘?! M1 L1
M1 L1 OH

OH H

OH H (II) OICHthCN till)

I'J
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wherein

w= l. 2. or 3;

Y. i5 tran.s-CH=CH—. eis-CH=CH~. ~CHngH:J,..-. or ~CEC—: n1 is l. 2. or 3:

R“; iS

(l) ~C‘pH;,.-CH3. wherein p is an integer from I to 5. inclusive.

(2) phenoxy optionally substituted by one. two or three chloro. fluoro.

trifluorornethyl, (C1-C3) alkyl. or (C1—C3)alkoxy. with the previse that not more than two

substitttents are other than alkyl. with the proviso that R; is phenoxy or substituted phenoxy.

only when R; and R4 are hydrogen or methyl. being the same or different.

(3) phenyl, benzyl. phenylethyl. or phenylpropyl optionally substituted on

the aromatic ring by one. two or three ehloro. fluoro, trifluoromethyl, (Cl-C3)alkyl, or

{_C|-C3)alkoxy. with the proviso that not more than two substituents are other than nlkyl.

(4) eis-CH=CH-C Hg-C‘Hz,

(5) -t’CHg)g—CH(OH)-CH3, or

(6} -(CH2)3-CH=C(CH3l3;

wherein -C('.Lll-R? taken together is

(I) (_C4~C;)eyeloalkyl optionally substituted by l to 3 (C 1-—C5)alkyl;

(2} 2-(2-i‘uryllethy].

(3') 2-(3-thienyl )ethexy. or

(4) 3-thienyloxyrnethyl:

M1 is a-OHJS-Rs or u-R5:B-OH or u-ORIIB-Rs or a-R3:B-OR3, wherein R5 is

hydrogen or methyl. R: is an alcohol protecting group. and

L] is u-RgiB-Rq. a-R4:B-R_=, or a mixture of a-R3:B-R4 and tt-R4:B-R_z. wherein

R; and R4 are hydrogen. methyl. or fluoro. being the same or different, with the proviso that

one of R3 and R4 is fluoro only when the other is hydrogen or fluore.

(b) hydrolyzing the product of step (a) with a base.

to) contacting the product of step (b) with a base B to for a salt of formula I.
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H “Ti—VF”
M1 L1
OH

H HB

0(CH2MCOOQ ([5)

(d) reacting the salt From step (c) with an acid to form the compound of formula I.

[0009] The present invention provides in another embodiment a process for the

preparation of'a compound of formula IV.

 
O

k
COOH (IV)

[0010] The process comprises the following steps:

(a) alkylating a compomtd of structure V with an alkylating agent to produce a

compound of formula VI.

  
'\

(V) CN (V1)

(b) hydrolyzing the product of step (a) with a base.

(c) contacting the product of step (b') with a base B to for a salt of formuta [V5,

and
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(1V5)

(d) reacting the salt From step (b) with an acid to form the compound of

formula IV.

DETAILED DESCRIPTION

[0011] The various terms used, separately and in combinations, in the processes herein

described are defined below.

[0012] The expression “comprising" means “including but not limited to.“ Thus, other

non-mentioned substances, additives, carriers, or steps may be present. Unless otherwise

specified. "a” or “an” means one or more.

[0013] C..:.-al.kyl is a straight or branched alkyl group containing 1-3 carbon atoms.

Exemplary alkyl groups include methyl, ethyl, n-propyl. and isopropyl.

[0014] C|_3-alkoxy is a straight or branched alkoxy group containing 1-3 carbon atoms.

Exemplary alkoxy groups include methoxy, ethoxy. property, and isopropoxy.

[0015] C4_7-cycloalkyl is an optionally substituted mouocyclic, bicyclic or tricyclic alkyl

group containing between 4-7 carbon atoms. Exemplary cycioalkyl groups include but not

limited to cyclobutyl, cyclopentyl. eyelohexyl, and cyctoheptyl.

[0016] Combinations of substituents and variables envisioned by this invention are only

those that result in the formation of stable compounds. The term “stable“, as used herein.

refers to compounds which possess stability sufficient to allow manufacture and which

maintains the integrity of the compound for a sufficient period of time to be useful for the

purposes detailed herein.

[0017] As used herein, the term “prodmg” means a derivative of a compound that can

hydrolyze, oxidize, or otherwise react under biological conditions (in W'IJ‘U or in rim) to

provide an active compound. Examples of prodrugs include. but are not limited to.

_ 5 _
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derivatives of a compound that include bioliydrolyzable groups such as biohydrolyzable

amides. biohydrolyzable esters. biohydrolyzable carbamates. biohydrolyzable carbonates,

biohydrolyzable ureidcs, and biohydrolyzable phosphate analogues (c.g., monophosphate,

diphosphate or triphosphate).

[0018] As used herein. “hydrate” is a form ofa compound wherein water molecules are

combined in a certain ratio as an integral part of the structure complex ofthe compound.

[0019] As used herein, “solvatc” is a Form of'a compound where solvent molecules are

combined in a certain ratio as an integral part of the structure complex ofthe compound.

[0020] "Pharmaceutically acceptable“ means in the present description being useful in

preparing a phannaceutical composition that is generally safe, non-toxic and neither

biologically nor otherwise undesirable and includes being useful For veterinary use as well as

human pharmaceutical use.

[0021] “Pharmaceutically acceptable salts" mean salts which are pharmaceutically

acceptable, as defined above, and which possess the desired pharmacological activity. Such

salts include acid addition salts formed with organic and inorganic acids, such as hydrogen

chloride, hydrogen bromide, hydrogen iodide, sulfuric acid, phosphoric acid, acetic acid,

glycolic acid, malcic acid, malonie acid, oxalic acid, methanesulfonic acid, trifluoroaeetic

acid. fumaric acid, succinic acid. tartaric acid. citric acid. benzoic acid. ascorbic acid and the

like. Base addition salts may be formed with organic and inorganic bases, such as sodium,

ammonia. potassium. calcium, ethanolamine. diethanolamine. N-methylglucaminc, choline

and the like. Included in the invention are pharmaceutically acceptable salts or compounds of

any ofthe formulae herein.

[0022] Depending on its structure, the phrase ”pharmaceutically acceptable salt," as used

herein, refers to a phannaceutically acceptable organic or inorganic acid or base salt of a

compoand. Representative pharmaceutically acceptable salts include. 23.54., alkali metal salts,

alkali earth salts, ammonium salts, water-soluble and water-insoluble salts, such as the

acetate, amsonate [4,4-diaminostilbene-3, 2 -disulfouate), benzenesulfonate, benzonate,

bicarbonate, bisulfate, bitartrate, borate, bromide, butyrate, calcium, calcium edetate,

eamsylate, carbonate, chloride, citrate, elavulariate, dihydroehloride, edetate, edisylate,

estolatc, csylate, fumarate, glueeptate, gluconate, glutamate, glycollylarsanilatc,

hexafluorophospbate. hexylresorcinate, hydrabamine. hydrobromide. hydrochloride.

_ 6 _
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hydroxynaphthoate. iodide. isoth'ionate. lactate, lactobionate, laurate, malate, maleate,

mandelate. mesylate. methylbromide, methylnitrate. methylsulfate. mucate. napsylate. nitrate.

1N-mcthylglucamiue ammonium salt. 3-hydroxy-2-uaphthoate. oleate. oxalate, pah'nitatc.

pamoate t] _. l -mcthcne-bis-2-hydr0xy-3 -naphthoate. einbonate), pantothenate.

phosphate/diphosphate, picrate. polygalacturonate, propionate, p-toluenesulfonate, salicylate.

stearate. subaeetate. suecinate. sulfate. sulfosalieylate, suramate, tannate. tanrate. teoelate.

tosylate, triethiodidc. and valerate salts.

"1023] The present invention provides for a process for producing treprostinil and other

prostacyclin derivatives and novel intermediate compounds useful in the process. The

process according to the present invention provides advantages on large-scale synthesis over

the existing method, For example, the purification by column chromatography is eliminated.

thus the required amount of flammable solvents and waste generated are greatly reduced.

Furthermore, the salt formation is a much easier operation than column chromatography.

Moreover. it was found that the product of the process according to the present invention has

higher purity. Therefore the present invention provides for a process that is more

economical, safer. faster, greener. easier to operate. and provides higher purity.

[0024] One embodiment of the present invention is a process for the preparation of a

compormd of formula I. or a hydrate. soivate. prodrug. or pharmaceutically acceptable salt

thereof.

H Y1_fi—fi_R‘I
M1 L1
OH

H

OtCHZJwCOOH in

[0025] The process comprises the following steps:

(a) alkylating a compound of formula II with an alkylating agent to produce a

compound of fonnula III,
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H Yt-fi—fi_Rr

H Yrfi—fi—R? a“; '-1
M1 L1

OH H

OH H {m 0(CHzleN (III)
wherein

W: l, 2‘ or 3;

Y] is trans—CH=CH~, eis—CH=CH-. -CH3(C[‘i2)m~. or —CEC~; m is l. 2, or 3;

R7 is

(I) -CpHg,,-CH;. wherein p is an integer From 1 to 5, inclusive.

(2) phenoxy optionally substituted by one, two or three ehloro, t‘luoro,

trifluoromethyl! (C1-C3) alkyl. or (Ct-Cgtalkoxy. with the proviso that not more than two

substituents are other than alkyl, with the proviso that R7 is phenoxy or substituted phenom».

only when R; and R4 are hydrogen or methyl, being the same or different,

(3) phenyl, benzyl, phenylethy], or phenylpropyl optionally substituted on

the aromatic ring by one. two or three ehlorot fluoro, trifluoromethyl. (CI-ngalkyl. or (C1-

C_:ialkoxy, with the proviso that not more than two substituents are other than alkyl.

(4) eis—CH=CH-CHyCl-I3,

(5) -('CHg)g-CH(OHl-CH3, or

[5) -(CH2)a-CH=C(CH3}2l

wherein -C.‘(IL1J-R7 taken together is.

(I) (Q—Cfieycloalkyl optionally substituted by l to 3 (Ct-Cstalkyl:

(2) 2-(2—furyl )ethyl .

(3) 2~(3—thienyl_)cthoxy. or

[4) 3-thienyloxymethyl:

M. is a-OHzfi-R5 or ot-RgB-OH or a—ORI :B-R5 or o-RgB-ORQ, wherein R5 is

hydrogen or methyl, R3 is an alcohol protecting group, and

L. is a—Rgzfi-lh, o~R4:B~R3. or a mixture of ongfi-Rt and o-R4zfi-R3, wherein

R; and R4 are hydrogen. methylt or fluoro, being the same or different, with the proviso that

one of R; and R4 is fluoro only when the other is hydrogen or iluoro.

(b) hydrolyzing the product ot‘stcp {a} with a base.

_ g _
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{c} contacting the product of step (b) with a base B to for a salt of formula l,i

H Y1_fi_fi_R7
M1 1.1
OH

(43
H HE

D E)(CHziwcoo (is)

(d) reacting the salt from step (c') with an acid to form the compound of formula I.

[0026] In one embodiment. the compound of formula I is at least 90.0%. 95.0%, 99.09211.

"1027] The compound of formula ll can be prepared from a compound of formula X].

which is a cyclizalion product of a compound of formula X as described in U.S. Pat.

No. 6.441.245.

OR. OR? Yrfi—fi—R7
M1 I.1

C$ec ii} <3
H--..___ Y1_fi_fi—R?

M1 L1

otctheH3 (x) 0(GH2JnCH3 (XI)

Wltcrein 111's 0, l, 2. or 3.

[0028] The compound of formula II can be prepared alternatively flow: a compound of

formula XIII, which is a cyclizalion product of a compound of formula X]! as described in

[1.3. Pat. No. 6.7001025.

0R1 Yt'fi-fi-R?
CM. M1 L1

“rte... OH

- *Ffi‘fi‘R?
M1 l-1 H , .

OBn (XII) OBn (All!)

|0029| One embodiment of the present invention is a process for the preparation of a

compound having formula IV. or a hydrate. solvatc. or pharmaceutically acceptable salt

thereof.
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O

k
COOH ( {V}

[0030] The process comprises

(a) alkylating a compound of structure V with an alkylating agent such as

(:chch to produce a compound of formula VI.

  l
(V) CN (VI)

(13) hydrolyzing the product of step (a) with a base such as KOH,

(c) contacting the product of step (b) with a base B such as diethanolamine to For

a salt of the following structure. and

 
G) NH2(CHQCH20H}2

(d) reacting the salt from step (b) with an acid such as HCl to form the compound

of formula W.

[0031] In one embodiment, the purity of compound of'fon'nula IV is at least 90.0%,

95.0%, 99.094), 99.5%.

— 10 —
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|0032| In one embodiment, the process further comprises a step of isolating the salt of

formula NS.

[0033] In one embodiment, the base B in step (C) may be ammonia, N-metliylglucamine-

procaine, tmmethanine, magnesium. L-lysinc. L-arginine. or trietlmnolamine.

[0034] The following abbreviations are used in the description andi‘or appended claims,

and they have the following meanings:

“MW“ means molccmar weight.

“Eq.” means equivalent.

“TLC” means thin layer chromatography.

"HPLC" means high performance liquid chromatography.

“PMA” means phosphomolybdic acid.

"AUC" means area under curve.

[0035] In view of the foregoing considerations. and specific examples below. those who

are skilled in the art will appreciate that how to select necessary reagents and solvents in

practicing the present invention.

[0036] The invention will now be described in reference to the following Examples.

These examples are not to be regarded as limiting the scope of the present invention. but shall

only serve in an illustrative manner.

W

Example ]. Alkylation of BenzindcneTriol

K2C03, BU4NBF

Acetone. RT

 

  
_ ] l _

4819448364932

Liquidia - Exhibit 1016 - Page 134



Liquidia - Exhibit 1016 - Page 135

—--m
Benziodene Triol 332.48 1250 g 3.76 1.00

KzCO; (powder) l38.20 1296 g 9.38 2.50

CICHgCN 7550 v.51 2.0

 

 BusNBr 322.37 36 g 0.1 1 0.03

Acetone -- 29 L __ __

[0037] A 50-1., three-neck, round-bottom flask equipped with a mechanical stirrer and a

  
thermocouple was charged with benzindene trio! (1250 g). acetone (19 L} and KECOJ

(powdered) {1296 g). ehloroaeetonitrile (567 g). tetrabutylammonium bromide (36 g). The

reaction mixture was stirred vigorously at room temperature (23i2°C) For l6-72 h. The

progress of the reaction was monitored by TLC. ('methanol/CHECIQ; l:9 and developed by

10% ethanolie solution of PMA). After completion of reaction. the reaction mixture was

filtered withfwithout Celitc pad. The filter cake was washed with acetone {101.}. The filtrate

was concentrated In mum at 50-55°C to give a light-brown, viscous liquid benzindene

nitrile. The crude benzindene nitrile was used as such in the next step without further

purification.

Example 2. Hydrolysis of Benzindene Nitrile

HO

 
 

KOH. MeOH

H20. Reflux
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mmm
Benzindene Nitrile - . 1397 g* 3 .76 1.0

844 g 15.04 40

  
———

Water 4. 25 L 

*Note: This weightis based on 100% yield from the previous step. This is not isolated yield.

|0038| A 50-1.. cylindrical reactor equipped with a heating’cooling system. a mechanical

stirrer. a condenser. and a thermocouple was charged with a solution of benzindene nitrile in

methanol (12 L) and a solution of KOH (844 g of KOH dissolved in 4.25 L of water}. The

reaction mixture was stirred and heated to reflux {temperature 722°C). The progress of the

reaction was monitored by TLC (for TLC purpose, 1-2 rnL of reaction mixture was acidified

with 3M HCl to pH 1-2 and extracted with ethyl acetate. The ethyl acetate extract was used

for TLC; Elucnt: methanolXCHgClg; 1:9, and developed by 10% ethanolic solution of PMA).

After completion of the reaction (~5 h). the reaction mixture was cooled to -5 to 10°C and

quenched with a solution of hydrochloric acid (3M. 3.1 L) while stirring. The reaction

mixture was concentrated in rescue at 50-55°C to obtain approximately 12-14 L of

condensate. The condensate was discarded.

[0039] The aqueous layer was diluted with water (7-8 L) and extracted with ethyl acetate

(2 X 6 L) to remove impurities soluble in etltyl acetate. To aqueous layer. ethyl acetate (22

L) was added and the pH of reaction mixture was adjusted to 1-2 by adding 3M HC] (1.? L]

with stirring. The organic layer was separated and the aqueous layer was extracted with ethyl

acetate (2 X l l L). The combined organic layers were washed with water (3 X 10 L) and

followed by washing with a solution of NaHCO; (30 g of NaHC03 dissolved in 12 L of

water}. The organic layer was further washed with saturated solution of NaC‘l (3372 g of

NaCl dissolved in water (12 LI) and dried over anhydrous Nagsos (950-1000 g). once

filtered.

[0040] The filtrate was transferred into a 72-L reactor equipped with mechanical stirrer, a

condenser, and a thermocouple. To the solution of treprostinil in reactor was added activated

carbon {110-130 g). The suspension was heated to reflux (temperature 68-70°C} for at least

one hour. For filtration. a pad of Celite'w’S-‘i-S (300-600 g) was prepared in sintered glass

_ ‘13 _
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funnel using ethyl acetate. The hot suspension was filtered through the pad of Celiteifi2545.

The (Elite-5:545 was washed with ethyl acetate until no compound was seen on TLC of the

washings.

[0041] The filtrate (pale-yellow} was reduced to volume of 35-40 L by evaporatim in

L‘aetm at 50-5SDC for direct use in next step.

Example 3. Conversion of Treprostini] to Treprostinil Diethanolamine Salt (1: l)

 (I) EtO H. EtClAe—I-

{ll} Heptane Slurry 
Name 

Treprost'inil

Diethanolamine

Treprostinil Diethanolamine

Salt (seed)

*Note: This weight is based on 10091; yield from benzindene trio]. It is not isolated yield. The

treprostiuil was carried from previous step in ethyl acetate solution and used as such for this step.

“Note: The total volume of ethyl acetate should be in range of 35-36 L {it should be 7' times the

volume of ethanol used). Approximately 35 L of ethyl acetate was carried over from previous step

and additional 1.0 L of ethyl acetate was used for rinsing the flask.

[0042] A SO-L, cylindrical reactor equipped with a heating/cooling system. a mechanical

stirrer, a condenser. and a thermocouple was charged with a solution of tt'eprostinil in ethyl

acetate (35-40 L from the previous step}. anhydrous ethanol (5.1 L) and diethanolamine

{435 g). While stirring, the reaction mixture was heated to 60-75%: JFor 0.5-1.0 h to obtain a

clear solution. The clear solution was cooled to 55i5°C. At this temperature, the seed of

_ 14 _
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polymorph B of treprostinil dielhanolamine salt (~12 g} was added to the clear solution. The

suspension of polymorph B was stirred at this temperature for l' h. The suspension was

cooled to 20i2°C overnight (over a period of16-24 h). The treprostinil diethanolamine salt

was collected by filtration using Aurora filter equipped with filter cloth, and the solid was

washed with ethyl acetate (2 X 8 L). The treprostinil diethanolaniine salt was transferred to a

HDPE/glass container for air-drying in hood. followed by drying in a vacuum oven at

503:5‘3C under high vacuum.

“1043] At this stage, if melting point of the treprostinil diethanolamine salt is more than

1046C. it was considered polymorph B. There is no need of recrystallization. lfit is less than

104°C. it is recrystallized in EtOH-EtOAc to increase the melting point.

Data on Treprostinil Diethanolamine Salt 1 1:1 )

 

Wt. of WI. of Trepmstinil

Benzindene Trio] Diethanolamine Salt {1:1} Yield Melting point

Batch No. (g) (g) 11%) (°C)

1 1250 1640 88.00 1043-1063

1 13150 1528 $32.00* 1055-1072

3 1250 1499 80.42“ 104.7—106.6

4 1236 1572 85.34 105-108

*Nnte: Ln this batch. approximately I200 n1L of ethyl acetate solution of Lreprostinjl before carbon

treatment was removed for R&D carbon treatment experiments.

*‘Note: This batch was recrystallized. for this reason yield was lower.

Example 4. Heptane Slurry ofTreprostinil Diethanolamine Salt ( l :l i

Name Batch N0. 

Treprostinil
Diethanolamine Salt 
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Trcprostinil

Diethanolaminc Salt 3071 g 
Heptanc 36.0L 

[0044] A SO-L, cylindrical reactor equipped with a heating/cooling system. a mechanical

slim-2r. a condenser. and a thermocouple was charged with slurry of trcprostinil

dicthanolamine salt in heptanc (35-40 L). The suspension was heated to 70-SO°C for 16-24 h.

The suspension was cooled to -‘Hz-J’C 0ch a period of 1-211. The salt was collected by

filtration using Aurora filter. The cake was washed with hcptane (15-30 L) and the material

was dried in Aurora filter for l 11. The salt was transferred to trays for air-drying overnight in

hood until a constant weight of trcprostinil dicthanolaminc salt was obtained. The material

was dried in even under high vacuum for 2-4 h at 50-5500

Analytical data on and Treprostinil Diethanolaminc Salt (It!)

 Test Batch 1 Batch 2

IR Conforms Conforms

Residue on Ignition (R01) <0 1% wfw <0.l% wfw

Water content 0.1% WM 0.0% Why

Melting point 105.0-106.5°C 104.5-105.5”C

Specific rotation [0.]:5539 +34.6° +35”

Organic volatile impurities

- Ethanol Not detected - Not detected

- Ethyl acetate Not detected - {0.05% wfw

- H'eptane 40.05%w1w - <0.05% wiw

HPLC (Assay) 100.4% 99.8%

Diethanolaminc Positive Positive

_ 16 _
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Example 5. Conversion ofTreprostinil Diethanolamine Salt (1:1 ) to Trcprostinil

H

 
 

. HCI. HQO‘EtOAC
Recrystallization

in EtOH-HEO

 

 
[0045] A ESU-mL. round-bottom flask equipped with magnetic stincr was charged with

treprostinil diethanolamine salt (4 g) and water (40 mL). The mixture was stirred to obtain a

clear solution. To the clear solution, ethyl acetate (100 m'L} was added. While stirring, 3M

HCl (3.2 mL) was added slowly until pH ~l was attained. The mixture was stirred for 10

minutes and organic layer was separated. The aqueoua layer was extracted with ethyl acetate

(2 X 100 mL}. The combined organic layers was washed with water (2 X 100 mL), brine

(.1 X 50 mL) and dried over anhydrous. Nat-30.4. The ethyl acetate solution of treproslinil was

filtered and the filtrate was concentrated under vacuum at 50°C to give off-white solid. The

crude trcprostinil was recrystallized from 50% ethanol in water ('70 mL). The pure

treprostinil was collected in a Buchner funnel by filtration and cake was washed with cold

20% cthanolic solution in water. The cake of treprostinil was air-dried overnight and further

dried in a vacuum oven at 500C under high vacuum to afford 2.9 g of trcprostinil (Yield

91.4%. purity {HPLC AUC. 99.8%).

Analytical data on Treprostinil from Treprostini] Diethanolamine Salt (1:1) to

Treprosh'nil

Batch No. Yield Purity (HPLC)

l 9 I 0% 99.8"“ {AUG}

2 92.0% 99.9% (AUC)

3 93.1% 99.7% (AUC)

4 93.3% 99.7% (AUG)

5 99.0 % 99. ‘36 {'AUC)

6 94.6% 99.8% (AUG)

_ ]'] _
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Example 6. Comparison of the former process and a working example of the process

according to the present invention 

 

  

 

 

 

 

 

  

 

 

 

 

 

  

 

 

 

   
 

4819-1483-64912

Working example oftlte

Process according to the

Step Former Process present invention

No. Steps {Batch size: 500g) (Batch size: 5 kg)
Nitrile

1 Triol weight 500 5,000 _

2 LAcetone 20 L (1:40 thwt) 75 L (1:15 wttwt')
Potassium

3 E carbonate 1.300 $115.4 e9) 5 200 _ (2 5 e )

4 lChloroacetonitrile 470 - (4.2 e ) 3.270 _ [3 C )

l Tetrabutylammoniu

5 m bromide 42 g (0.08 eq) 145 g (0.03 eq)

6 Reactor size 72-Liter 50- gallon

No heating.

7 , Reflux time 8 hours Room temperature (r.t.} 45 h!
Hexanes addition

8 before filtration Yes ('10 L) No

9 Filter Celite Celite

10 Washing Ethyl acetate (10 L') Acetone (50 L)

11 j Evafloration Yes Yes

Silica gel column
Diehloromethane:0.5 L

Ethyl acetate: 45 L

]2 . Purification Hexane: 60 L No column

g Evaporation after
13 5 column Yes No

14 . Yield of nitrite 109-1 12 '36 Not checked

Treprostinil (intermediate)

]5 l Methanol 7.6 L (SO-L reactor} 50 L (SO-gal reactor}
5 Potassium

16 hydroxide 650 g, (8 eq) 3,375g (4 eq}

17 1 Water 2.2 1. 17 L

_ ]8 _
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18 i'VoofKOH
 

 

 
I . . .

22 iAeidtficatton 0.7 L

30% 20%

19 i Reflux time 3-3.5 11 4-5 h

20 I Acid used 2.6 L (3 M) 12 L (3 M)
Remmral of

2] impurities 3 X 3 L Ethyl acetate 2 X 20 L Ethyl acetate
6.5 L 

Ethyl acetate.
5X17L=35L 90+45+45 = 180 L 23 I extraction
  24 ! Water washing 2 x 8 L

i Sodium bicarbonate
25 washing Not done

3X40L

130 g in 30L water+ 15 L
brine 

26 Brine washing

27 _J Sodium sulfate

Not done

1 kg

1 X 40 L

Not done 

Sodium sulfate
28 filtration

Before charcoal, 6 L

ethyl acetate
NJA 

”0 g. reflux for 1.5 h,

filter over Celite, 11 L

Pass hot solution (75°C)

through charcoal cartridge

and clean filter, 70 L ethyl
 

   
29 Charcoal ethyl acetate acetate

: Yes. to get solid Yes, adjust to 150 L
30 5 Eva oration intermediate trcrostinil solution

Treprostinil Diethanolamine Salt

1,744 g diethanolamine,
 

 

 
35 _H drol sis

36 Extraction

 
31 _, Salt formation . Not done 20 L ethanol at 60-75°C.

To 20°C over weekend;

add 40 L ethyl acetate;
32 ,Coolin N/A cooled to 10°C

Wash with 70 L ethyl
33 Filtration NEA acetate

; Air-dried to constant wt,
34 5 Dr in NKA 2 da 5

Treprostinil (from 1.5 kg Treprostinil diethanolamine salt)

15 L water + 25 L ethyl
acetate + HCl

2 X 10 L ethyl acetate
 

37 5 Water wash

 
4819-1433-54932
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38 .i Brine wash N/A | X 10 L

39 g Sodium sulfate MIA 1 kg. stir

I Wash with 6 L ethyl
40 j Filter N/A acetate

, To get solid, intermediate

41 _: Evaporation NIA Trgprostinil

42 Crude drying on tray 1 or 3 days Same

Ethanol & water For

43 ier st. 5.] L+5.] I.- 10.2.L+ 1.0.21.
 
   
 

 
 

 

  
 

 

 

 

 

    
 

4-4 Crystallization in 20-L rotavap flask SO-Ljacketed reactor

i Temperature of 50°C to 0°C ramp, 0°C
45 crystallization 2 h r.t.. fridge -O"C 24 h overnight

46 _'_lfiltration Buchner funnel Aurora filter

20% {10 L) cooled 20% [20 L} cooled

47 i Washing ethanol-water ethanol—water

Buchner funnel (20 h) Aurora filter {2.5 h)

48 ' Drying before oven Tray (no) Tray (4 days)

49 i Oven drying 15 hours. 55°C 6-15 hours. 553C
50 Vacuum <-0.095 rnPA < 5 Torr

51 iUT-IS yield weight ~ 535 g ~ 1.100 g

52 l % yield from triol) - 91% ~ 39%

53 i Purity - 99.0% 99.9%

[0046] The quality of n'cprostinil produced according to this invention is excellent. The

purification ofbenzindene nitrile by column chromatography is eliminated. The impurities

carried over from intermediate steps (Le. alkylation of trio] and hydrolysis of benzindene

nitrile) are removed during the carbon treatment and the salt formation step. Additional

advantages of this process are: (a) condo treprostinil salts can be stored as raw material at

ambient temperature and can be converted to treprostinil by simple acidification with diluted

hydrochloric acid. and (b) the treprostinil salts can be synthesized from the solution of

trcprostinil without isolation. This process provides better quality of“ final product as well as

saves significant amount of solvents and manpower in purification of intermediates.

[0047I Although the foregoing refers to particular preferred embodiments, it will be

understood that the present invention is not so limited. It will occur to those of ordinary skill

4819-1483-64932
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in the art that various modifications may be madc to the disclosed embodiments and that such

modifications are intcndcd to be within the scope oi‘thc present invention.

[0048] All of thc publications, patcnt applications and patents cited in this spccificalion arc

incomparatcd herein by rcfcrcncc in their entirety.

4819-1483-54932
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WHAT IS CLAIMED IS:

I. A product comprising a compound of formula 1

H Yt'fi'fi'Rt
M1 1.1
OH

H

0(CH2MCOOH (I). wherein said product is

prepared by a process comprising

(a) alkylaring a compound of structure II with an alkylating agent to produce a

compound of formula [[1,

H Y1_fi_fi_R‘t

H Yrfi—fi—‘Ry |V'1 L1
M1 L1 OH

OH H

OH H (u) OtCthCN (Ill)

wherein

W: l , 2. or 3;

Y] is trans-CHZCH-, cis-CH=CH-, —CH3{_CH2),,,-, or -CEC-; m is 1. 2,01‘ 3;

R7 is

(1} -C,,Hg,,-CH3._ wherein p is an integer fi'orn l to 5, inclusive,

{’2} phenoxy optionally substituted by one. two or three chloro. fluoro.

n'if'luoromethyl, (C1-C3) alkyl. or (Ci-Cflalkoxy. with the proviso that not more than two

substirucnta are other than alkyl, with the proviso that R? is phenoxy or substituted plienoxy.

only when R3 and R4 are hydrogen or methyl, being the same or different,

(3) phonyl. benzyl, phenylethyl, or phenylpropyl optionally substituted on

the aromatic ring, by one. two or three chlom, t‘luoro. trifluororncthyl. {C1»C3'}alkyl, or

{Cl-Cslalkoxy, with the proviso that not more than two substituents are other than alkyl,

{4.) cis-CH=CH-CHg-CH3,

(5.) -(CHg)g-CH(OH)-CH3. or

-3}

4819-1483-54932
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(6) -tCH;)3-CH=CrCH3);;

-CtL1}-R7 taken together is

(l) (Cs-C‘Tleyeloalkyi optionally substituted by l to 3 (Ct-Calalkyl:

(2) 2-(2-Furyl')ethyl,

(3') 2-{3-thienyljethoxy, 01'

(4) 3-thienyloxymethyl'.

M. is o-OH':B—R5 or CL-Rs:fi-OH or rt-OR. :B-R5 or ct-Rs:[3-OR2_. wherein R5 is

hydrogen or methyl, R; is an alcohol protecting group, and

L] is a-R3:fi-R4, o-R4:]3-R3, or a mixture of a-R3IB-R4 and ut-R42B-R3. wherein

R; and R4 are hydrogen, methyl, or 'fluoro, being the same or difi‘erent. with the proviso that

one of R; and R4 is fluoro only when the other is hydrogen or fiuoro.

(b) hydrolyzing the product of formula Ill of step (a) with a base,

to) contacting the product of step (b) with a base B to form a salt of formula 1,.

H Yrs—re
M1 L1
OH

(+3
H HB

0(CH2ucooe no and

(d) reacting the salt Formed in step (c) with an acid to form the compound of

formula l.

t4 The product of claim I. wherein the purity of compound of formula I in said product

isat least 99.5%.

3. The product of claim I, wherein the akalating agent is Cl(CH2)wC‘N. BflCHngCN. or

[(CHylttJCN.

4. The product of claim 1. wherein the base in step (b) is KOH or NaOH.

5. The product of claim 1. wherein the base B in step {c} is selected from the group

consisting of ammonia. N—rnethylglucamine. procaine, tromethanine. magnesium, L-

lysine. L-argininc, tfiethanolamine, and diethanolamine.

_g3_
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6. The product of claim 1, wherein the acid in step (d) is H0 or H3304.

7". The product of claim 1, wherein Y: is —CH;CH3-: MI is u—OH:B-H or o.-H:B-OH: -

C(Lli-R; taken together is —(C‘H3)4CH3: and w is I.

8. The product ofclairn I, wherein the compound of' formula I is a compound of Formula

IV.

 
O

k
COOH (IV).

9. The product of claim 1. which the process does not include purifying the compound

efforrnula (Ill) produced in step (a).

10. A product comprising a compound having formula IV

H

 
1

COOH (IV). wherein the product is. prepared by the process

comprising

(a) alkylating a compound of formula V with an alkylating agent to produce a

compound of Formula VI.

4819-1483-54932
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{.V) (VI)

(b) hydrolyzing the product of formula VI of step (a) with a base.

to) contacting the product of step (b) with a base B to Form a salt of‘ formula IV...

and

H0

  
(:00 UV.)

(d) reacting the salt formed in step (C) with an acid to form the compound of

formula IV.

11. The process of claim 10, wherein the product of step (d) has the purity of the

competmd of formula [V oF at least 99.5%.

IS. The product of'claim 10. wherein the alkylating agent is CICHECN.

13. The product of claim 10. wherein the base in step (b) is KOH.

14. The product of claim I0. wherein the base '8 in step (e) is selected from a group

consisting of ammonia. N-methylglucarnine, procaine. tromelhaninc, magnesium. L-

lysine. L~argininc. tn‘ethanolaminc, and dicthanolarnine.

la. The product of claim 10. wherein the base B is dicthanolamine.

-25_
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16. The product of claim 10, wherein the acid in step (d) is HCl.

17. The product of claim 10. which the process does not include purifying the compound

of formula (VI) produced in step (a).

18. The product of claim 17. wherein the base B in step ('e} is selected From a group

consisting of ammonia. N-methylglucamine, procaine, tromethanine, magnesium, L-

lysine. L-arginine, triethanelamine. and diethanolamine.

19. The product of“ claim 18, wherein the base B is dicthanelamine

20. The product of'claim 1, wherein the base in step {b} is KOH or NaOH and wherein the

base B in step (c) is selected from the group consisting of ammonia, N-

mcthylglueaminc, procaine. n'ornethanine. magnesium. L-lysine. L-arginine,

triethanolamine, and diethanolarnine.

El. The product of claim 10, wherein the base in step (b) is KOH or NaOE—l and wherein

the base B in step {c} is selected from the group consisting of ammonia, N-

methylglueamine, procaine, tremethanine, magnesium. L—lysine. L—srginine,

triethanolaminc, and diethanolamine.

4819- 1483-54932
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ABSTRACT

This present invention relates to an improved process lo prepare prostacyclin

derivatives. One embodiment provides For an improved process {0 convert benzindene trio]

to treprostini! via salts. oftrepmstinil and to purify trcprontinil.

4819448364932

Liquidia - Exhibit 1016 - Page 150



Liquidia - Exhibit 1016 - Page 151

Atty. Oh. No. 0806 I 8-0629

DECLARATION AND POWER OF ATTORNEY

As a below named inventor, I HEREBY DECLARE:

THAT my residence, post office address, and citizenship are as stated below next to my
name;

THAT I believe I am the original, first. and sole inventor (if only one inventor is named

below) or an original, first, and joint inventor (ifplural inventors are named below or in an

attached Declaration) of the subject matter which is claimed and for which a patent is sought on
the invention entitled

AN IMPROVED PROCESS TO PREPARE TREPROSTINIL, THE ACTIVE
lNGREDIENT IN REMODULIN®

iAttomey Docket No. 080618-0629!

the specification ofwhich (check one)

 

 

____ is attached hereto.

__X_ was filed on December 15 2003 as United States Application

Number or PCT International Application Number 12/334 731

and was amended on (if applicable).

THAT I do not know and do not believe that the same invention was ever known or used

by others in the United States of America, or was patented or described in any printed publication

in any country, before I (we) invented it;

THAT I do not know and do not believe that the same invention was patented or

described in any printed publication in any country, or in public use or on sale in the United

States of America, for more than one year prior to the filing date of this United States

application;

THAT I do not know and do not believe that the same invention was first patented or

made the subject of an inventor's certificate that issued in any country foreign to the United

States of America before the filing date of this United States application if the foreign application

was filed by rne (us), or by my (our) legal representatives or assigns, more than twelve months

(six months for design patents) prior to the filing date of this United States application;

THAT I have reviewed and understand the contents of the above-identified specification,

including the claim(s), as amended by any amendment Specifically referred to above;

WASH_5196643.1 Page I of 4
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Atty. Dkt. No. 080618-0629

THAT I believe that the above-identified specification contains a written description of

the invention, and ofthe manner and process of making and using it, in such full, clear, concise,

and exact terms as to enable any person skilled in the art to which it pertains, or with which it is

most nearly connected, to make and use the invention, and sets forth the best mode contemplated

by me of carrying out the invention; and

THAT I acknowledge the duty to disclose to the US. Patent and Trademark Office all

information known to me to be material to patentability as defined in Title 37, Code of Federal

Regulations, §l .5 6.

I HEREBY CLAIM foreign priority benefits under Title 35, United States Code §119(a)-

(d) or § 365(b) of any foreign application(s) for patent or inventor's certificate, or §36S(a) of any

PCT international application which designated at least one country other than the United States

of America, listed below and have also identified below any foreign application for patent or

inventor‘s certificate or of any PCT international application having a filing date before that of

the application on which priority is claimed.

Prior Foreign

Application

 
I HEREBY CLAIM the benefit under Title 35, United States Code § 1 19(6) of any United

States provisional application(s) listed below.

US. Provisional Application Number Filing Date

61f014,232 12!]732007

I HEREBY CLAIM the benefit under Title 35, United States Code, §120 of any United

States application(s), or § 365(c) of any PCT international application designating the United

States of America, listed below and, insofar as the subject matter of each ofthe claims of this

application is not disclosed in the prior United States or PCT International application in the

manner provided by the first paragraph ofTitle 35, United States Code, § 1 12, I acknowledge the

duty to disclose information which is material to patentability as defined in Title 37, Code of
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Liquidia - Exhibit 1016 - Page 152



Liquidia - Exhibit 1016 - Page 153

Atty. Dkt. No. 080618-0629

Federal Regulations, {5 1.56 which became available between the filing date of the prior

application and the national or PCT international filing date of this application.

U.S. Parent PCT Parent Parent Parent

Application Number Application Number Filing Date Patent Number

I HEREBY APPOINT the registered attorneys and agents at Customer Number

  
  

22428

to have full power to prosecute this application and any continuations, divisions, reissues,

and reexaminations thereof, to receive the patent, and to transact all business in the United States
Patent and Trademark Office connected therewith.

I request that all correspondence be directed to:

Stephen B. Maebius
FOLEY & LARDNER LLP

Customer Number: 22428

Telephone: (202) 672-5569

Facsimile: (202) 672-5399

I UNDERSTAND AND AGREE THAT the foregoing attorneys and agents appointed by

me to prosecute this application do not personally represent me or my legal interests, but instead

represent the interests ofthe legal owneds) ofthe invention described in this application.

1 FURTHER DECLARE THAT all statements made herein of my own knowledge are

true, and that all statements made on information and belief are believed to be true; and further

that these statements were made with the knowledge that willful false statements and the like so

made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the

United States Code. and that such willfiil false statements may jeopardize the validity of the

application or any patent issuing thereon.

WASH_5196643.1 Page 3 of 4
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Name of first inventor

Residence

Citizenship Country

Post Office Address

Inventor's signature

Date

Name of second inventor

Residence

Citizenship Country

Post Office Address

Inventor's signature

Date

Name of third inventor

Residence

Citizenship Country

Post Office Address

Inventor's signature

Date

Name of fourth inventor

Residence

Citizenship Country

Post Ofiice Address

Inventor's signature

Date

WASH_51 966411

Hitesh BATRA

Hemdon, Virginia

India

Atty. on. No. 080618-0629

2461 Leyland Ridge Road

Hemdon, Vii-Ea :20171
//3 97
  

Sudersan M. TULADHAR

Silver Spring, Maryland

Nepal

1501 Haddon Manor Court

Silvers rin ,M land 20904 

0/17/01;

Raju PENMASTA

Herndon, Virginia

US

12953 Centre Park Circle #115

Hemdon, Virginia 20171

0&0
1‘12:le

David A. WALSH

Palmyra, Virginia

US

56 Wildwood Drive

Palm Vi inia22963

F11 . ,f 3 m3
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Application Data Sheet

Application Information

Application Type:: Regular

Subject Matter: Utility

Suggested classificationz:

Suggested Group Art Unit:

CD-ROM or CD-R?:: None

Computer Readable Form (CRF)?:: No

Title:: AN IMPROVED PROCESS TO PREPARE

TREPROSTINIL. THE ACTIVE

INGREDIENT IN REMODULIN®

Attorney Docket Number: 080618-1162

Request for Early Publication?:: No

Request for Non-Publication?:: No

Suggested Drawing Figure::

Total Drawing Sheets::

Small Entity?:: No

Petition included?:: No

Secrecy Order in Parent Appl.‘?:: No

Applicant Information

Applicant Authority Typez: Inventor

Primary Citizenship Country: India

Status:: Full Capacity

Given Name:: Hitesh

Family Name:: BATRA

City of Residence: Herndon

State or Province of VA

Residence:

Country of Residence:: US

Street of mailing address: 2461 Leyiand Ridge Road

City of mailing address:: Herndon

Page # 1 Initial483441?3T—Q?28. 1

Liquidia - Exhibit 1016 - Page 155



Liquidia - Exhibit 1016 - Page 156

State or Province of mailing

address:

Postal or Zip Code of mailing

address:

Applicant Authority Type:

Primary Citizenship Country:

Status:

Given Name:

Family Name:

City of Residence:

State or Province of

Residence:

Country of Residence:

Street of mailing address:

City of mailing address:

State or Province of mailing

address:

Postal or Zip Code of mailing

address:

Applicant Authority Type:

Primary Citizenship Country:

Status:

Given Name:

Family Name:

City of Residence:

State or Province of

Residence:

Country of Residence:

Street of mailing address:

City of mailing address:

State or Province of mailing

address:

4834-073?-Q?28.1

VA

20171

inventor

Nepal

Full Capacity

Sudersan M.

TULADHAR

Silver Spring

MD

US

1501 Haddon Manor Court

Silver Spring

MD

20904

Inventor

US

Full Capacity

Raju

PENMASTA

Herndon

VA

US

12953 Centre Park Circle #115

Herndon

VA

Page # 2 Initial
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Postal or Zip Code of mailing 20171

address:

Applicant Authority Type: Inventor

Primary Citizenship Country: US

Status: Full Capacity

Given Name: David A.

Family Name: WALSH

City of Residence: Palmyra

State or Province of VA

Residence:

Country of Residence: US

Street of mailing address: 56 Wildwood Drive

City of mailing address: Palmyra

State or Province of mailing VA

address:

Postal or Zip Code of mailing 22963

address:

Correspondence Information

Correspondence Customer Number: 22428

E-Mail address: PTOMaitWashington@foley.com

Representative Information 

Representative Customer 22428

Number:

Domestic Priority Information

Application: Continuity Type: Parent Parent Filing

Application: Date: This Application Continuation of 121334 ,731 121152008

Page # 3 Initial48344173?-B?28. 1

Liquidia - Exhibit 1016 - Page 157



Liquidia - Exhibit 1016 - Page 158

12!334,731 An application 611014.232 12H 'H2007

claiming the benefit

under 35 USC

119(e)
 

Foreign Priority Information

Application Filing Date:: Priority Claimed:

numberz: 
Assignee Information

Assignee Name:: United Therapeutics Corporation

Page # 4 Initial48344173?-9?28.1
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Atty. URL No. 080618-116?

IN THE UNI TED S714 TES PA TENTAND TEA DEi‘IJARK OFFICE

Applicant: Hitesh BATIM cl 3].

Title: AN IMPROVED PROCESS TO PREPARE

TRFPRUSTlNIL. 'l‘l-IIE ACl‘lVli

INGREDIENT IN REMUDULIN‘R-

:‘tppl. No: Unassigned (CON ol‘ I26 34331)

Filing Date: l-lcrewith

Examiner: Unassigned

.-\rt Linit: Unassigned

INFORMATION DISCLUSIJRE STATEMENT

UNDER 37 CFR [.56

Commissioner for Patents

PO. Box 1450

Alexandria. VA 22313-1450

Commissioner:

Applicant submits herewith documents tor the Iixamincr‘s consideration in

accordance with 37 (“FR §§l .56. 1.97 and 1.98.

Applicants respectfully request that each listed document be considered by the

lixaminer and be made ot‘rccord in the present application and that an initialed copy of Form

PTWS BIOS be returned in accordance with MPIEP §609.

Applicant requests that, in accordance with 37 CI-‘R §l.98t'd)_ the Examiner review all

applications relied on for an earlier effective filing date under 35 LLSC. 120. including

application no. 12534.73] _ tiled 12"] 512003. for copies ofrelerences ot'rceord therein that

are not being provided here; although Applicant would be pleased to provide copies ot'any

such documents at the Examiner’s request.

The submission of any document herewith is not an admission that such document

constitutes prior art against the claims of the present application or that such document is

considcrcd material to patentability as defined in 37 CPR §l.56['b]. Applicants do not waive

4&43-1555~1?60.1 .] -
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All): Dkt. No. 080(113-1 162

any rights lo take any action which Would be appropriate to antednte or otherwise remove as :1

competent reference any document submitted herewith.

TIMING OF THE DISCLOSURE

'lhe listed documents are being submitted in compliance with 37 CPR §].97[h).

within three (3) months ofthe filing date ol‘thc application.

Although Applicant believes that no fee is required. the Commissioner is hereby

authorized to charge any additional fees which may be due to Deposit Account No 19—074 I.

Respectfully submitted,

 Dale .JUL 1 3 EM?

FOLEY & LARIJNIER LLP Stephen B. Maebius

Customer Number: 22428 Attorney for Applicant

Telephone: (202) 672-5569 Registration No. 35.264
Facsimile: (202} 6735309

4348-1555—1760] _I-J
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PTO1SEII'DB 1.094061
Approved for use through 031311200? 0MB 0651-0031

U 5 Patent and Trademark Offer.- U 3 DEPARTMENT OF COMMERCE
Uncler the Paperwork Reduction Act of 1005. no persons are requneo to resound to a collectlon of information unless it contains a valid
OMB control number.

Substitute tor form 14491PTD Comp1ete if Known

INFORMATION DISCLOSURE AEEIication Number Unassigned
STATEMENT BY APPLICANT Filing Date Herewith

Date Submitted: IIII I 3 .1012 First flamed |rwentqr_ HiteshIBATRA
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