
Liquidia - Exhibit 1006 - Page 1

UNITED STATES PATENT AND TRADEMARK OFFICE
USCETED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademart(ifice
Adtes: COMMISSIONER FOR PATENTS

PO. Bow 145)
Alexamthia, Virginia 22314-1450
(ew USpi pov 

APPLICATION NUMBER PATENT NUMBER GROUP ART UNIT REQUESTID

14/849,98] 9593006 1672 102656
 

PAIR Correspondence Address/Fee Address Change

The following fields have been changed to Customer Number 166905 on 01/03/2020 via Private PAIR in view
of the certification copied below that authorized the change,

* Correspondence Address

The address for Customer Number 166905is:
166905

Foley & Lardner LLP
3000 K Street N.W.
Suite 600

Washington, DC 20007-5109

I certify, in accordance with 37 CFR 1.4(d)(4) that I am:

An attorney or Agent of Record registered to practice before the Patent and Trademark Office who has been given
powerof attorney in this application

aepenB. Mashin
Registration Number: 
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Unrrep STATES PATENT AND TRADEMARK OPFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark OfficeAddress COMMISSIONER FOR PATENTS.

P.O Bex J450) 
 

Alewandria, Vinginta 22313-1450rtESptcry

APPLICATION NO. ISSUE DATT. PATENT NO. ATTORNEY DOCKET NO, CONFIRMATION NO.

14/349.981 03/14/2017 9593066 OROG18-1581 6653

22428 7590) OR?

Foley & Lardner LLP
3000 K STREET N.W.
SUITE 600

WASHINGTON, DC 20007-5109

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustmentis 0 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment onthe front page.

If a Continued Prosecution Application (CPA) wasfiled in the above-identified application, the filing datethat
determines Patent Term Adjustmentis 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) WEBsite (http://pair.uspto.gov),

Any questions regarding the Patent Term Extension or Adjustment determination should be directed 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
(ODM)at (571)-272-4200.

APPLICANT(s)(Please see PAIR WEBsite http://pairuspto.goy lor additional applicants):

Hitesh BATRA, Hemdon, VA;
United Therapeutics Corporation, Silver Spring, MD;
Sudersan M, TULADITAR, Silver Spring, MD;
Raju PENMASTA, [lemdon, 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 more about why the USA is the best country in
the world to develop technology, manufacture products, and grow yourbusiness, visit SelectUSA. gov.

TR103 (Rev. LOO)
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UNrrepD STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENTOF COMMERCE
United States Patent and Trademark Office
Addins: COMMISSIONER FOR PATENTS

PO Bom i450
Alexandria, Virginia 22315-1450
wwwluEplo. gov

NOTICE OF ALLOWANCEAND FEE(S) DUE

EXAMINER

Foley & Lardner LLP VALENROD, YEVGENY
3000 K STREET N.W.

WASHINGTON, DC 20007-5109 1672

 

DATE MAILED: 01/30/2017

 APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

14/849,981 OO/LO/2015 Hitesh BATRA O80618-1581 6653
TITLE OF INVENTION; PROCESS TO PREPARE TREPROSTINIL. THE ACTIVE INGREDIENT [IN REMODULING

 APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE|PREV, PAID ISSUR FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $960 50 80 $960 OS5/01/2017

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANTOF PATENTRIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROMISSUE AT THI INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITLUN THREE MONTOS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATU (PE " EXTENDED. SEE 35 U.S.C. 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 HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

 

 

1tOW TO REPLYTO THIS NOTICE:

L Review the ENTITY STATUS shown above. Ifthe ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

Ifthe ENTITY STATUSis the same as shown above, pay the TOTAL PEER(S) DUE shown above.

Ifthe ENTITY STATUS ts changed fromthat shown aboye, on PARTB - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (fromstatus indicated above)".

For purposesofthis notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entily
lees.

IL. PART B - FEE(S) TRANSMITTAL,or its equivalent, must be completed and returned to the United States Patent and Trademark Office

of Part B - Pee(s) Transmittal should be completed and an extra copy of the form should be submitted. [fan equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

UL, All communications regarding this application must give the application number. Please direci all communications prior to issuance to
Mail Stop ISSUE FEEunless 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 maintenancefees when due,

Page 1 of 3
PTOL-85 (Rev. (2/11)
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required), Blocks | through 5 should be completed where
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address us
indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a newcorrespondence address; and/or (b) indicating a separate "PEE ADDRESS" formaintenance fee notifications.

 

Note: A certificale of mailing ean only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any olher accompanying

CURRENT CORRESPONDENCE ADDRESS (Note; Use Block 1 for any change of address! aipers. Each additional paper, such as an ussigament or formal drawing, mustfave its own ecrtificate of mailing or transmission,
Certificate of Mailing or Transmission

> ee Tn BiBAeD L hereby certily that this Pee(s) Transmittal is being deposited. with the United
Foley &Lardner LLP States Postal Service with sufficient postage for first class mail in an envelope
3000 K STREETN.W. addressed to the Mail Stop ISSUE FEE address above, or being facsimule

2 transmitted to the USPTO (371) 273-2885, on the date indicated below.
SUITE 600
SPAS HINGCTON, 1200k4109  
 APPLICATION NO; FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO: CONFIRMATION NO

14/849,98 | OO/ 102015 Hitesh BATRA 080618-1581 6653

TITLE OF INVENTION: PROCESS TO PREPARE TREPROSTINIL, THE ACTIVE INGREDIENT IN REMODULIN®

AFPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE|PREV. PAID ISSUE FEE TOTALFEES) DUE DATE DUE  
nonprovisional UNDISCOUNTED $960 50 50 5960 OS/AL/2017

 EXAMINER ART UNIT CLASS-SUBCLASS

VALENROD, YEVGENY 1672 562166000

fahaeeot correspondence address or indication of "Pee Address” (37 2. Por printing on the patent front page, listCFR 1.363).

LY Change of correspondence address (or Change of CorrespondenceAddress form PTO/SE/122) attached,

(1 "Fee Address” indication (or "Fee Address” Indication form
PPO/SBAT, Rev 03-02 ar nore recent) attached. Use ofa Customer
Number is required.

_ ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT(print or type)

PLEASE NOTE: Unless an assignee is identified below. oo assignee data will appear on the patent. If an assignee is identihed below, the document has been filed for
recordation a§ set forth in 37 CPR 3.11, Completion of this form ig NOT a substitute for filing an assignment,
(A) NAMEOF ASSIGNEE (6) RESIDENCE: (CITYand STATE OR COUNTRY)

(1) The names of up to 3 registered patent attorneys l
or agents OR, alternatively,
(2) The name ofa single firm (having as a member a =
registered attorney or agent) and the names of up to
2 registered patent altorneys or agents. Lf no name is 3
listed, no name will be printed. :

 
Le

Please check the appropriate assignee categoryor categories (will not be printed onthe patent): (individual Corporation or other private group entity L) Government

du. The following fee(s) are submitted: 4b. Payment of Pee(s): (Please first reapply any previously paid issue fee shown above)
Issue Fee LIA check is enclosed.

C) Publication Fee (Nosmall entity discount permitted) O Payment by credit card. Porm PTO-2038 ts attached.
Qj Advance Order - # of Copies ithe directoris hereby authorized to charge the required fee(s), any defieiency. or credils any

overpayment, to Deposit Account Number _ fenclose an extea copy of this form), 

5. Change in Entity Status (from status indicated above)
Applicant certifying micro entity status. See 37 CPR 129 NOTE: Absent u valid certification of Micro Entity Status (see forms PTO/SB/15A and 153), issue

fee payment in the micro entity amount will not be accepted al the risk ofapplication abandonment

Q Applicant asserting small entily status. See 37 CPR 1.27 NOTE: If the application was previously under microentity status, checking this box will be takento be a notification of loss of entitlement to micro entity status.

J Applicant changing to regular undiscounted fee status. NOTE: Checking this bos will be taken (tobe a notification ofloss of entitlement to small or micro
entity status. as applicable.

NOTE: This form must be signed in accordance with 37 CPR LAL and 1.33. See 37 CPR LA forsignature requirements and certifications.  

 

Authorized Signature Date

Typed or printed name Registration No.

Page 2 of 3

PTOL-85 Part B (10-13) Approved for use through 10/31/2013, OMB 0651-0033 U.S. Patent and ‘Trademark Office; U.S, DEPARTMENT OF COMMERCE
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UnNrreD STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENTOF COMMERCE
United States Patent and Trademark Office

Address: unORE FOR PATENTS
 

Alexandria, Virginia 22315-1450
wwusplo. coy

 APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO.|CONFIRMATION NO.

14/849,98 1 OOLO/2015 Hitesh BATRA O8001 8-158] 6653

20498 7590 (a0) EARNER
Foley & Lardner LLP VALENROD, YEVGENY
3000 K STREETN.W.
SUITE: 600

WASHINGTON, DC 20007-5109 1672
 

DATE MAILED: 01/30/2017

Determination of Patent Term Adjustment under 35 U,S.C. 154 (b)
(Applicationsfiled on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the
requirement that the Office provide a patent term adjustment determination with the notice of allowance. See
Revisions to Patent Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer
providing an initial patent term adjustment determination with the notice of allowance. The Office will continue to
provide a patent term adjustment determination with the Issue Notification Letter that is mailed to applicant
approximately three weeks prior to the issue date of the patent, and will include the patent term adjustment on the
patent. Any request for reconsideration of the patent term adjustment determination (or reinstatement of patent term
adjustment) should follow the process outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the CustomerService Centerof the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3
PTOL-85 (Rev. (2/11)
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and
Budget approval before requesting most types of information from the public. When OMB approves an agency
request to collect information from the public. OMB (i) provides a valid OMB Control Number and expiration
date for the agency to display on the instrument that will be used to collect the information and (11) requires the
agency to mform the public about the OMB Control Number’s legal significance in accordance with 5 CFR
1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CPR 1.311. The information is required to obtain
or retain. a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary
depending upon the individual case. Any comments on the amount of time you require to complete this form
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450, DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO; Commissionerfor Patents, P.O. Box

1450, Alexandria, Virginia 22313-1450, Under the Paperwork Reduction Act of 1995, no persons are required to
respond to a collection ofinformation unless it displays a valid OMBcontrol number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to @ patent application or patent. Accordingly. pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is
35 U.S.C. 2(b)(2); (2) furnishing ofthe information solicited is voluntary: and (3) the principal purpose for which
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission
related to a patent application or patent. If you do not furnish the requested mformation, the U.S. Patent and
Trademark Office may not be able to process and/or examine your submission, which may result in termination of
proceedings or abandonmentof the application or expirationof the patent,

The information provided by you in this form wall be subject to the following routine uses:
L. The information on this form will be treated confidentially to the extent allowed under the Freedomof

Information Act (5 U.S.C. 552) and the Privaey Act (5 U.S.C 552a), Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is required
by the Freedomof Information Act.

2. Arecord fromthis system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement hegotiations.

3. 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 ihe 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 Ageney having
need for the information in order to perform a contract. Recipients of information shall be required to
comply with the requirements ofthe Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

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 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C.
218(c)).

7. A record from this system of records may be disclosed, as 4 routine use, to the Administrator, General
Services, or his/her designee. during an inspection of records conducted by GSA as part of that agency's
responsibility to recommend improvements in records management practices and programs, under authority
of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA 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 fromthis system of records may be disclosed. as a routine use, to the public after either publication
of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a
record may be disclosed, subject to the limitations of 37 CFR 1.14, 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 record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation oflaw or regulation.

Liquidia - Exhibit 1006 - Page 6
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 Application No. Applicant(s)
14/849,981 BATRA ET AL.

Notice of Allowability aed sekcenaes Seones VOI TEA)
 

 No

«- The MAILING DATEof this communication appears on the cover sheet with the correspondence address~
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSEDin this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course, THIS
NOTICE OF ALLOWABILITY IS NOT A GRANTOF PATENT RIGHTS. This application is subject to withdrawalftom issue at theinitiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

|, & This communication is responsive to ACEfiled on 12/29/16.

(-] A declaration(s)/affidavit(s) under 87 CFR 1.130(b) was/werefiled on _

2. (J An election was made by the applicant in responsetoarestriction requirement set forth during the interview on ; the restriction

requirement and election have been incorporated into this action.

3. EJ The allowed claim(s) is/are 1,2 and 4-11. As a result of the allowed claim(s), you may beeligible to benefit from the Patent
Prosecution Highway program at a participatingintellectual property office for the corresponding application. For more information,
please see hitp://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto,gov,

4, 1 Acknowledgmentis madeof a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f),

Certified copies:

a)C All =b)[])Some_ *c) (1) Noneofthe:

1. 0 Certified copies of the priority documents have been received.
2. (] Certified copies of the priority documents have been received in Application No.

3. C1 Copies ofthe certified copies of the priority documents have been received jn this national stage application from the

International Bureau (PCT Rule 17.2(a)).

“ Certified copies not 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 ABANDONMENTofthis application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5, [] CORRECTED DRAWINGS( as “replacement sheets”) must be submitted,

(1 including changes required by the attached Examiner's Amendment / Commentorin the Office action of
Paper No,/Mail Date ;

Identifying indicia such as ihe application number (see 37 CFR 1.84(c)) should be written on the drawingsin the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as suchin the header according to 37 CFR 1.121(d).

6. (] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's commentregarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL

Attachment(s)
1. DJ Notice of References Cited (PTO-892)

2. BX Information Disclosure Statements (PTO/SB/08),
Paper No./Mail Date 1/10/17; 12/29/16

3. (1) Examiner's Comment Regarding Requirementfor Deposit 7. 4 Other Continued Examination.
of Biological Material

4. 1] interview Summary (PTO-413),
Paper No./Mail Date :

5. Examiner's Amendment/Comment

6. (J Examiner's Statement of Reasons for Allowance

/YEVGENY VALENROD/

Primary Examiner, Art Unit 1672 
US Patent and Trademark Office

PTOL-37 (Rey. 08-13) Notice of Allowability Part of Paper No./Mail Date20170125

Liquidia - Exhibit 1006 - Page 7
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Application/Control Number; 14/849.981 Page 2
Art Unit: 1672

The present application is being examined underthe pre-AlAfirst to invent

provisions.

Continued Examination Under 37 CFR 1.114

A request for continued examination under 37 CFR 1.114, including the fee set

forth in 37 CFR 1.17(e), wasfiled in this application after final rejection. Since this

application is eligible for continued examination under 37 CFR 1.114, and the fee set

forth in 37 CFR 1.17(e) has been timely paid, thefinality of the previous Office action

has been withdrawn pursuant to 37 CFR 1.114. Applicant's submissionfiled on

12/29/16 has been entered.

Withdrawn rejections

Rejection of claims 1-2 and 4-11 over US patent 8,242,305 and application

14/754,932 is withdrawn in view of the terminal disclaimerfiled on 12/29/16.

Conclusion

Claims 1-2 and 4-11 are allowed.

Anyinquiry concerning this communication or earlier communications from the

examiner should be directed to YEVGENY VALENROD whosetelephone numberis

(571)272-9049. The examiner can normally be reached on mon-fri 8-4:30.

lf attempts to reach the examiner by telephone are unsuccessful, the examiner's

supervisor, Fereydoun G. Sajjadi can be reached on 571-572-3311. The fax phone

Liquidia - Exhibit 1006 - Page 8
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Application/Control Number: 14/849.981 Page 3
Art Unit: 1672

numberfor 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 hitp://pair-direct.uspto.gov. Should

you have questions on accessto 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 OR CANADA)or 571-272-1000.

/YEVGENY VALENROD/

Primary Examiner, Art Unit 1672

Liquidia - Exhibit 1006 - Page 9
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Receipt date: 12/29/2016 14849981 ~— GAD: 1672

PTO/SB/08 (modified

 
Substitute for form 1449/PTO Complete if Known

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

Piste Bibiinied Hitesh BATRA

use as many sheets as necessary) Examiner Name Yevgeny Valenrod
Attorney Docket Number 080618-1581

 

U.S. PATENT DOCUMENTS 

Pages, Columns,Lines,
Examiner ite b ee Publication Date Name of Patentee or Applicant of Where Relevant
Initials* . Number-Kind Code(it MM-DD-YY¥Y Cited Document Passagesor Relevant

known) Figures Appear
  
 
 
  
  
  

 FOREIGN PATENT DOCUMENTS

| } . | Pages, Columns, Lines,
Examiner|Cite | Foreign PatentDocument_|Publication Date Nameof Patentee or Where Relevantinitiatis* | No.’ | Country Code*Number™ MM-DD-YYYY¥ Applicant of Cited Documents Passagesor Relevant

| | Kind Code?(if known | Figures Appea
 
  

   
NON PATENT LITERATURE DOCUMENTS

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of theExaminer | Cite
Initials* No.’ item (book, magazine, journal, serial, symposium, catalog, etc.) date, page(s), volume-issue

number(s), publisher, city and/or country where published.

 
D1 Redacted Petitioner's Reply to Patent Owner's Responseto Petition filed on September 27,

2016 in Steadymed Ltd. (Petitioner), v. United Therapeutics Corporation (Patent Owner),
| Case IPR2016-00006, US Patent6,497,393, with Exhibits 1022-1028.

D2 Petitioner's Demonstratives filed November 28, 2016, in Steadymed Lid. (Petitioner), v.
United Therapeutics Corporation (Patent Owner), Case IPR2016-00006, US Patent

||} 8497393 —_ -
D3 Patent Owner Responseto Petition filed November 23, 2016, in Steadymed Ltd. (Petitioner),

v. United Therapeutics Corporation (Patent Owner), Case IPR2016-00006, US Patent
8,497,393, with Redacted Exhibits 2006, 2020, 2022, 2058 and 2059 filed November23,
2016, 1151 pages.

D4 Patent Owner Demonstratives filed November 23, 2016, in Steadymed Ltd. (Petitioner), v.
United Therapeutics Corporation (Patent Owner), Case |PR2016-00006, US Patent
8,497,393, 62 pages.

D5 Decision Redacted Institute of Inter Partes Review dated November 23, 2016, in Steadymed
Ltd. (Petitioner), v. United Therapeutics Corporation (Patent Owner), Case IPR2016-00006,
US Patent 8,497,393,53 pages. te5, nl a:

D6 Service copy of Third Party Submission dated October 16, 2016, filed but not entered in US [
14/849,981 on October 16, 2016,with 6 indicated attachments, 822 pages.

  

 

oO= Redacted Defendant SandozInc.'s Invalidity Contentions dated February 5, 2015, United
Therapeutics Corporation (Plaintiff) v. Sandoz Inc. (Defendant), In The United States District Court for

7 the District of NewJersey, Civil Action No. 3:14-cv-5499(PGH)(LHG), 90 pages.
D8 Defendant Sandoz Inc.'s Invalidity Contention Chartss dated February 5, 2015, United Therapeutics

Corporation (Plaintiff) v. Sandoz Inc. (Defendant), |n The United States District Court for the District of
_New Jersey, Civil Action No. 3:14-cv-5499(PGH)(LHG), 189 pages.

Examiner | Date |
Signature | Considered

4823-8067-7182.1

   
 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /Y.V/

Liquidia - Exhibit 1006 - Page 10
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Receipt date: 12/29/2016

 
Substitute for form 1449/PTO

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

Date Submitted: DEI 2 9 POI

14849981 - GAU:

PTO/SB/08 (modified

1672

 
Complete if Known

Application Number 14/849,981
9/10/2015

 
 

12~——sdfof13~—S—SsS@ Attorney Docket Number|080618-1581

Examiner
Initials’ | No,’

| Dg

D10

NON PATENT LITERATURE DOCUMENTS

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the
item (book, magazine, journal, serial, symposium, catalog, etc.) date, page(s), volume-issue

number(s), publisher, city and/or country where published.

Defendant Actavis Laboratories FL, Inc. Preliminary Invalidity Contentions, dated August 30, 2016,
United Therapeutics Corporation, and Supemus Pharmaceuticals, Inc., (Plaintiff) v. Actavis

| Laboratores FL, Inc., (Defendant), |In The United States District Court for the Distritc of New Jersey,
Civil Action No. 3:16-cv-01816-PGS-LHG, Civil Action No. 3:16-cv-03642-PGS-LHG, 330 pages,(see
|particularlypages 18-20, 42-62 and 269-280). 2 |

Exhibit G, Invalidity Claim Chart for the ‘393 patent, January 12, 2015, 66 pages. |

 
 
 

Defendant Teva Pharmaceuticals USA,Inc.'s Amended Non-Infringement and Invalidity Contentions,
dated April 24, 2015, United Therapeutics Corporation (Plaintiff) v. Teva Pharmaceuticals USA,Inc.
(Defendant), In The United States District Court for the District of New Jersey, Civil Action No, 3:14-
cv-05498(PGS)(LHG), 94 pages,(see particularly pages 22-54).
 

  

 

 

  

  

 

  

 

  

 

 

 

  
 

D12)|Arumugan et al., “A New Purification Process for Pharmaceutical and Chemical (ndustries," Organic
| Process Research & Development, 2005, 9:319-320.

| D13|Burk et al., “An Enantioselective Synthesis of(S)-(+)-3-Aminomethyl-5-methyihexanoic Acid via
Asymmetric Hydrogenation,” J, Org. Chem,, 2003, 68:5731-5734.

'D14|Eliel et al., Stereochemistry of Organic Compounds, 1904, 322-325. .°~—~*#

| D15|Harwoodet al., Experimental organic chemistry: Principles and Practice, 1989, 127-134.|

'Di6é|Jones, Maitland Jr.,Organic Chemistry, 2 Ed,, 2000, 153-155. |

| D17|Lin etal., “Benzindene Prostaglandins. Synthesis of Optically Pure 15-Deoxy-U-68,215 andIts
Enantiomervia a Modified Intramolecular Wadsworth-Emmons-Wittig Reaction," J. Org. Chem.,

| _ 1987, 52:5594-5601.
D1i8|McManuset al., “Tetrazole Analogs of Plant Auxins,” J. Org. Chem., 1959, 24:1464-1467.

D139|Monson,Richard S., Advanced Organic Synthesis, Methods and Techniques, 1971, 178-188.

D20|Ohno et al., "Development of Dual-Acting Benzofurans for Thromboxane A2 Receptor Antagonist and
Prostacyclin Receptor Agonist: Synthesis, Structure-Activity Relationship, and Evaluation of

| Benzofuran Derivatives,” J. Med.Chem,, 2005, 48:5279-5294.0 -
D21 | Olmsted Ill et al., Chemistry, The Molecular Science, Mosby-Year Book, Inc., Chapter 10 “Effects of

Intermolecular Forces,” 1994, 428-486,

bi D22|Pavia et al., Introduction to Organic Laboratory Techniques,First Edition, 1998, 648.

bn “2 al = — —_——

D23|Physicians’ Desk Reference, 59 Edition, 2005,for Bicillin® L-A (penicillin G benzathine suspension),
5 pages.

l D24|Priscinzano et al., “Piperidine Analoguesof 1-[2-[Bis(4-fluoropheny!)methoxy]ethyl]-4-(3- j
phenylpropyl)piperazine (GBR 12909): High Affinity Ligands for the Dopamine Transporter," J. Med.

| Chem., 2002, 45:4371-4374.

Examiner | Date
Signature | Considered | 

4823-8067-7 182.1

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /Y.V/
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Receipt date: 12/29/2016 14849981 ~ GAU: 1672
PTO/SB/08 (modified

Substitute for form 1449/PTO Complete if Known

INFORMATION DISCLOSURE Application Number 14/849 987
STATEMENT BY APPLICANT FilingDate 9/10/2015

t itted: 9 First Named Inventor Hitesh BATRADate Submitted 9 2016 aia caer
_(use as many sheets as necessary) Examiner Name Yevgeny Valenrod

Sheet Attorney Docket Number 080618-1581

 
 

NON PATENT LITERATURE DOCUMENTS

Include nameofthe author (in CAPITAL LETTERS), title of the article (wnen appropriate), title of the
item (book, magazine, journal, serial, symposium,catalog, etc.) date, page(s), volume-issue

number(s), publisher, city and/or country where published.

REMODULIN® label, 2014, 17 pages.

Examiner |
Initials*

 
Schoffstall, et al., Microscale and Miniscale Organic Chemistry Laboratory Experiments, 2004, 2™
Ed., 200-202.
 

Sorrell, Thomas N., Organic Chemistry, 1999, 755-758.

 
| Wiberg, Laboratory Technique in Organic Chemistry, 1960, 112.

 
D29 | Yuetal., “Novel Synthetic Route of a Pivotal Intermediate for the Synthesis of 1B-Methyl Carbapenem |

| Antibiotics," Organic Process Research & Development, 2006,10:829-832.

   

Date |Considered
Examiner

Signature |
4823-8067-7182,1

{YEVGENY VALENROD/ 01/25/2017

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /¥.V/
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Receipt date: 01/10/2017

  
Substitute for form 1449/PTO

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT
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usé as many sheets as necessary)

14849981 —
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Complete if Known
Application Number 14/849,981

|FilingDate
First Named Inventor

9/10/2015
Hitesh BATRA 

Art Unit 1672 

Examiner Name Yevgeny Valenrod
  

Attorney Docket Number 080618-1581

GAU: 1672

 

Examiner | Cite
Initials* | No.’

Document Number

Number-KindCode*(ir
known)

 

Publication Date
MM-DD-YYYY

Nameof Patentee or Applicant of
Cited Document

Pages, Columns,Lines,
Where Relevant

Passages or Relevant
Figures Appear
 
 

 
 
 
 
  
 

 
FOREIGN PATENT DOCUMENTS 

Examiner|Cite
initials* | No."

Foreign Patent Document
Country Code“Number™

Kind Code®

  
Publication Date
MM-DD-YYYY

|
Name of Patentee or

Applicant of Cited Documents
 Pages, Columns, Lines, |

Where Relevant
Passages or Relevant

Figures Appear

 

Examiner | Cite| No.Initials*
Include nameof the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the

item (book, magazine, journal, serial, symposium, catalog, etc.) date, page(s), volume-issue
number(s), publisher, city and/or country where published,

Redacted Defendant Watson Laboratories, Inc.'s Invalidity Contentions dated December 11, 2015,
United Therapeutics Corporation (Plaintiff) v. Watson Laboratories, Inc. (Defendant), In The United
States District Court for the District of New Jersey, Civil Action No, 3:15-cv-05723-PGS-LHG, 35

| pages.
  

 

 

 

  
 

 
 

Examiner |
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4831-5029-0752.1
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OL/25/2017
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Application/Control No. Applicant(s)/Patent Under
Reexamination
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification|545499; BATRA ET AL

a a
YEVEGENY VALENROD 1672 

 
2013-01-01

2013-01-01

2013-01-01

2013-01-01

2043-01-01

2013-01-01

2013-01-01

2013-01-01

2013-01-01

2013-01-07    
CPC Combination Sets

2013-01-01

2013-01-01

2013-01-01

2013-01-01

 
Total Claims Allowed:

10
(Assistant Examiner)
WEVEGENY VALENROD/
Primary Examiner, Art Unit 1672 01/25/2017 O.G, Print Claim(s) O.G. Print Figure

 
(Primary Examiner) (Date) 3 aii

US Patent and Trademark Olfice Part of PaperNo. 20170125
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification|5 454995; BATRAET AL.

YEVEGENY VALENROD 1672

US ORIGINAL CLASSIFICATION INTERNATIONAL CLASSIFICATION

CLASS SUBCLASS CLAIMED NON-CLAIMED

5108 (2066,07.01)

CROSS REFERENCE(S)
2131 08 (2006.01 O41) 

 
 
 
 
 
 

 
  

    

Total Claims Allowed:

10
(Assistant Examiner)
‘YEVEGENY VALENROD/
Primary Examiner, Art Unit 1672 01/25/2017 0.G, Print Claim(s) O.G. Print Figure 
(Primary Examiner) (Date) ‘ ane

U.S. Patent and Trademark Office Part of PaparNo: 20170125
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification|454995; BATRA ET AL

oo a
YEVEGENY VALENROD 1672

 
 
 
 
 
 

 

 
 
 
 
 

      

Total Claims Allowed:

10
(Assistant Examiner)
/YEVEGENY VALENROD/
Primary Examiner. Art Unit 1672 01/25/2017 O.G, Print Claim(s)|©.G. Print Figure

(Primary Examiner)
 

(Date) 1 none
US Patent and Trademark Office Part of PaparNo: 20170125
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicablefee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE od PUBLICATION PEE (Gif required). Blocks | through 5 should be completed where
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicated unless corrected below or directed otherwise in Block I, by (a) specifying a new correspondence address; and/or (b) indicating a separate "PEE ADDRESS" formaintenance fee notifications,

 
 

Note: A certificale of mailing ean only be used for domestic mailings of the
Feefs) Transmittal, This certificate cannot be used for any olher accompanying

CURRENT CORRESPONDENCE ADDRESS(Note; Vise Block | for any change of addrerai pers. Each additional paper, such as an assigament or formal drawing, mustfave its own certificate of mailing or transmission,
Certificate of Mailing or Transinission

— oe wd BUABELT L hereb certily that this Pee(s) Transmittal is being deposited. with the United
Foley &Lardner LLP States Postal Service with sufficient postage for first class mail in an envelope
3000 K STREETN.W. addressed to the Mail Stop ISSUE FEE address above, or being facsimule

cs transmitted to the USPTO (371) 273-2885, on the date indicated below.
SUITE 600
PAS HINGFTON,200k4109  
 APPLICATION NO; FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO: CONFIRMATION NO

14/849,98 | OO/ 102015 Hitesh BATRA 080618-1581 6653

TITLE OF INVENTION: PROCESS TO PREPARE TREPROSTINIL, THE ACTIVE INGREDIENT IN REMODULIN®

AFPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE|PREV. PAID ISSUE FEE TOTALFEES) DUE DATE DUE  
nonprovisional UNDISCOUNTED $960 50 50 5960 OSANL/2017

 EXAMINER ART UNIT CLASS-SUBCLASS

VALENROD, YEVGENY 1672 562-166000

2. For printing on the patent front page, list Fol ey & Lardner LLP
(1) The names of up to 3 registered patent attorneys I £
or agents OR, alternatively,

|. Change of correspondence address or indication of "Fee Address” (37
CPR 1.363).

LY Change of correspondence address (or Change of CorrespondenceAddress form PTO/SE/122) attached,

(C1 “Fee Address” indication (or “Fee Address” Indication form
PPO/SBAY; Rev 03-02 ar more recent) attached. Use of a Customer
Number is required.

_ ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below. oo assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation a§ set forth in 37 CPR 3.11. Completion of this form is NOT a substitute for filing an assignment,

(2) The name ofa single firm (having as a member a _—— — —
registered attorney or agent) and the names of up to
2 registered patent altorneys or agents. Lf no name is z
listed, no name will be printed. :

 
Le

(A) NAMEOF ASSIGNEE (2) RESIDENCE: (CITY and STATE. OR COUNTRY)

United Therapeutics Corporation Silver Spring, MD

Please check the appropriate assignee categoryor categories (will not be printed on the patent) : (Dindividual Corporation or other private group entity 1) Government

4a. The following fee(s) are submitted: 4b. Payment ofPee(s): (Please first reapply any previously paid issue fee shown above)
Issue Fee LJ A checkis enclosed.

CY Publication Fee (Nosmall entity discount permitted) 4 Payment by credit card. Porm PTO-2038 is attached.
Qo Advance Order - # of Copies The directoris hereby authorized to charge POLOyey fee(s), any deficiency. or credils anyoverpayment, to Deposit Account Number _I9-U/4 1. (enclose an extea copy ofthis form). 

5. Change in Entity Status (from status indicated above)
Applicant certifying micro entity status. See 37 CPR 129 NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/I5Aand 155), issue

fee payment in the micro entity amount will not be accepted al the risk ofapplication abandonment

Q Applicant asserting small entily status. See 37 CPR 1.27 NOTE: If the application was previously under microentity status, checking this box will be takento be a notification of loss of entitlement to micro entity status.

J Applicant changing to regular undiscounted fee status. NOTE: Checking this bos will be taken (tobe a notification ofloss of entitlement to small or micro
entity status. as applicable.

NOTE: This form must be signed in acvordance with 37 CPR LAL and 1.33. See 37 CPR LA forsignature requirements and certifications.  

Authorized Signature /Stephen B. Maebius/ Date Jan. 30, 2017
Stephen B. Maebius 35,264Typed or printed name Registration Nix. _ 

Page 2 of 3

PTOL-85 Part B (10-13) Approved for use through 10/31/2013, OMB 0651-0033 U.S. Patent and Trademark Olfice; U.S, DEPARTMENT OF COMMERCE
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Electronic Patent Application Fee Transmittal

Application Number: 14849981

Filing Date: 10-Sep-2015 

PROCESS TO PREPARE TREPROSTINIL, THE ACTIVE INGREDIENT IN
Title of Invention: REMODULIN®

 

First Named Inventor/Applicant Name: Hitesh BATRA

fleeyssssav
Attorney Docket Number: 080618-158)

Filed as Large Entity  

Filing Fees for Utility under 35 USC 1171[(a)

Peat Sub-Totalinee
Basic Filing: 

Pages: 

Claims:

Miscellaneous-Filing:

Patent-Appeals-and-interference: 

Post-Allowance-and-Post-lssuance:
 

UTILITY APPL ISSUE FEE
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— Sub-Totalin

Extension-of-Time:

Miscellaneous: 
Total in USD ($) 260

 

Liquidia - Exhibit 1006 - Page 23



Liquidia - Exhibit 1006 - Page 24

Electronic AcknowledgementReceipt

a

International Application Number:

Confirmation Number: 6653

PROCESS TO PREPARE TREPROSTINIL, THE ACTIVE INGREDIENT IN
REMODBULIN®

 

Title of Invention:

a

Filing Date: 10-SEP-2015 

Time Stamp: 14:05:14

Application Type: Utility under 35 USC 11 1(a)

Paymentinformation:

Payment Type CARD

 
RAM confirmation Number 0173717/INTEFSW14 100600

[perestacone

The Director of the USPTOis hereby authorized to charge indicated fees and credit any overpaymentasfollows:
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Document File Size(Bytes)/ Multi Pages
Message Digest|Part/.zip| (ifappl.}Siirsiear DocumentDescription File Name 

125969

\sstie Fee Payment (PTO-85B) IFTM. pall AoAScToiMendelet1ba? Fadcencacoet A
CBE

Information:

Fee Worksheet (SB06) fee-info.pdf (24145plieri) beSeae | Wee
Doel

 
Information:

TotalFiles Size (in bytes) 156770 

This AcknowledgementReceipt evidences receipt on the noted date by the USPTOofthe 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
Ifa new application is being filed and the application includes the necessary componentsfora filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown onthis
AcknowledgementReceiptwill establish thefiling date of the application.

National Stage of an International Application under 35 U.S.C. 371
Ifa timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C, 371 and other applicable requirements a Form PCT/DO/EO/903indicating acceptance of the application asa
national stage submission under 35 U.S.C. 3771 will be issued in addition to the Filing Receipt, in due course.

New International A

If a new international application is being filed and the international application includes the necessary componentsfor
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
national security, and the date shown onthis AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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Application Number Application/Control No. Applicant(s)/Patent under

WI | l | STA14/849,981 BATRA ET AL.                        
Document Code - DISQ internal Document — DO NOT MAIL

TERMINAL —
DISCLAIMER APPROVED [_] DISAPPROVED

This patent is subject
Date Filed : 12/29/16 to a Terminal

Disclaimer

Approved/Disapproved by:
 

Lawana Hixon 
U.S. Patent and Trademark Office
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Substitute for form 1449/PTO

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

Date Submitted: LAN ] 0 2047
use as many sheets as necessary)

Complete if Known
Application Number 14/849,981

|FilingDate|9/10/2015
First Named Inventor Hitesh BATRA
Art Unit 1672

Examiner Name Yevgeny Valenrod

 
 
 

Attorney Docket Number 080618-1581

U.S. PATENT DOCUMENTS 

Document Number
Exanine | Cite ~~.

Initials* | No.’ Number-Kind Code?(if
known)

 

Pages, Columns, Lines,
Publication Date Nameof Patentee or Applicant of Where Relevant
MN-DD-YYYY Cited Document Passages or Relevant

Figures Appear
 
 

 
 
 
 
  
 

 
FOREIGN PATENT DOCUMENTS 

Examiner Cite Foreign Patent Document
Initials* | No." Country Code“Number™

Kind Code®

  | Pages, Columns,Lines, |
Publication Date Name of Patentee or Where Relevant
MM-DD-YYYY Applicant of Cited Documents Passages or Relevant

| | Figures Appear

 
 

Examiner | Cite
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| pages.

Include nameof the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the
item (book, magazine, journal, serial, symposium, catalog, etc.) date, page(s), volume-issue

number(s), publisher, city and/or country where published,

Redacted Defendant Watson Laboratories, Inc.'s Invalidity Contentions dated December 11, 2015,
United Therapeutics Corporation (Plaintiff) v. Watson Laboratories, Inc. (Defendant), In The United
States District Court for the District of New Jersey, Civil Action No, 3:15-cv-05723-PGS-LHG, 35  

 

 

 

  
 

 
 

Examiner |

Signature
4831-5029-0752.1

 
Date
Considered
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Electronic AcknowledgementReceipt

a

International Application Number:

Confirmation Number: 6653

PROCESS TO PREPARE TREPROSTINIL, THE ACTIVE INGREDIENT IN
REMODBULIN®

 

Title of Invention:

ee

Filing Date: 10-SEP-2015 

Time Stamp: 14:34:10

Application Type: Utility under 35 USC 11 1(a)

Paymentinformation:

Submitted with Payment

Document sed File Size(Bytes)/ Multi Pages

 
 150742

IDS.pdf yes 3SoedTQulyADasccadlesasTSBs
nS?
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Multipart Description/PDFfiles in .zip description

DocumentDescription 

Transmittal Letter

Information Disclosure Statement (IDS) Form (SBO8)

Warnings: 

Information: 

352468

Other Reference-Patent/App/Search
dactiments WatsoninvContRedacted.pdf aliets | 4 GHb2 bio VetOAT Ider3050

 
Warnings: 

Information: 

 
Total Files Size (in bytes) 503210

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

New Applications Under 35 U.S.C. 111
(fa new application is being filed and the application includes the necessary componentsfora filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown onthis
AcknowledgementReceiptwill establish thefiling date of the application.

National Stage of an International Application under 35 U.S.C. 371
Ifa timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903indicating acceptanceof 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 applicationis being filed and the international application includes the necessary componentsfor
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the InternationalFiling Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
nationalsecurity, and the date shown on this AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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Atty. Dkt. No. 080618-1581

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Inventor Name: Hitesh BATRA

Title: AN IMPROVED PROCESS TO PREPARE

TREPROSTINIL, THE ACTIVE INGREDIENT IN
REMODULIN®

Application No,: 14/849,98 1

Filing Date: 9/10/2015

Examiner: Yevgeny Valenrod

Art Unit: 1672

Confirmation No.: 6653

INFORMATION DISCLOSURE STATEMENT

UNDER37 CFR §1.56

Mail Stop RCE
Commissionerfor Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner:

Applicant submits herewith documents for the Examiner’s consideration in accordance

with 37 CFR §§1,56, 1.97 and 1.98.

Applicant respectfully requests that each listed document be considered bythe Examiner

and be madeofrecord in the present application and that an initialed copy of Form PTO/SB/08

be returned in accordance with MPEP §609.

The submission of any document herewith is not an admission that such document

constitutes prior art against the claimsofthe present applicationor that such documentis

considered material to patentability as defined in 37 CFR §1.56(b). Applicants do not waive any

rights to take any action which would be appropriate to antedate or otherwise remove as a

4850-4755-7952.1 “|<
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Atty, Dkt. No, 080618-1581

competent reference any document submitted herewith. However, in accordance with MPEP §

609.04(a)(I), Applicant hereby states that for items for which the date of publication supplied

does nat include the month of publication, the year of publication is sufficiently earlier than the

effective U.S. filing date and any foreign priority date so that the particular month of publication

is not in issue.

CONCISE EXPLANATION OF RELEVANCE

Aninvalidity contentionfiled against parent U.S. Patent 8,497,393is filed with this

submission, Certain information not related to the ‘393 patent is redacted.

TIMING OF THE DISCLOSURE

The listed documentis being submitted in compliance with 37 CFR §1.97(b), before the

mailing ofa first Office action after the filing of a RCE.

Although Applicant believes that no fee is required, the Commissioneris hereby

authorized to charge any additional fees which may be due to Deposit Account Number 19-0741.

Respectfully submitted,

 Date Jan. 10,2017 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

4850-47 55-7952. 1
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Atty, Dkt. No, 080618-1581

IN THE UNITED STATES PATENTAND TRADEMARK OFFICE

First Inventor Name: Hitesh BATRA

Title: AN IMPROVEDPROCESSTO PREPARE

TREPROSTINIL, THE ACTIVE INGREDIENT
IN REMODULIN®

Appl. No.: 14/849,981

Appl. Filing Date: 9/10/2015

Examiner: Yevgeny Valenrod

Art Unit: 1672

Confirmation Number: 6653

REQUEST FOR CONTINUED EXAMINATION (RCE)
TRANSMITTAL

Mail Stop RCE
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner:

This is a Request for Continued Examination (RCE) under 37 C.F.R. § 1.114 ofthe

above-identified application. This RCE and the encloseditemslisted below are beingfiled prior

to the earliest of: (1) payment ofthe issue fee (unless a petition under 37 C.F.R. § 1.313 is

granted); (2) abandonmentofthe application; or (3) the filing ofa notice of appeal to the U.S.

Court of Appeals for the Federal Circuit under 35 U.S.C. §141, or the commencementofa civil

action under 35 U.S.C, §145 or §146 (unless the appealor civil action is terminated).

1. Submission required under 37 C.F.R. §1.114: (check items that apply)

a, Previously submitted:

4844-9993-2479,1
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Atty. Dkt, No. 080618-1581

| | Please enter and consider the amendment and/or reply previously filed on __.

[ ] Please consider the Affidavit(s)/Declaration(s) previously filed on __ but not

considered.

| | Please consider the arguments in the Appeal Brief or Reply previously filed on _.

[ | Other Documents _.

b, Enclosed are:

{X] Amendment/Reply.

{[X] Terminal Disclaimer.

[X] Information Disclosure Statement, Form PTO/SB/08

Miscellaneous:

{ ] Suspension ofaction of the above-identified application is requested under 37

C.F.R. § 1.103(c) for a period of __ months.

The filing fee is calculated below at the large entity rate:

 

Claims as Previously Extra Claims Rate
Amended Paid For Present Fee Totals

RCEFee 1.17(e): $1,200.0 = $1,200.00

0)

Total Claims: 9 - 20 = 0 x $80.00 = $0.00

Independents 2 - 3 = 0 x $420.00 = $0.00

First presentation of any Multiple Dependent Claims: + $780.00 = $0.00

CLAIMS FEE TOTAL: = $1,200.00

2.
4844-9993-2479.1
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Atty. Dkt. No, 080618-1581

| | Applicant hereby petitions for an extension of time under 37 C.F.R. §1.136(a) for the

total number of months checked below:

 

{ ] Extension for responsefiled within the first month: $200.00 0 $0.00

[ |] Extension for response filed within the second month: $600.00 $0.00

{ ] Extension for response filed within the third month: $1,400.00 $0.00

[ |] Extension for responsefiled within the fourth month: $2,200.00 $0.00

{ ] Extension for response filed within the fifth month:—$3,000.00 $0,00

EXTENSION FEE SUBTOTAL: $0.00

EXTENSION FEE ALREADY PAID: - $0.00

EXTENSION FEE TOTAL $0.00

CLAIMS AND EXTENSION FEE TOTAL: $1,200.00

Prioritized Examination fee (Track I) under 37 C.F.R. § 1.17 (c) $0.00

Processing Fee (Track J) under 37 C.F.R. § 1.17 (i) $0.00

Publication Fee $0.00

[ Suspension of action requested under 37 C.F.R.§1.103(c) —«$0.00
TOTALFEE: $1,200.00

The above-identified fees of $1,200.00 are being paid by credit card yia EFS-Web.

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

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

Deposit Account No, 19-0741. Should no proper payment be enclosed herewith, as by the credit

card paymentinstructions in EFS-Webbeing incorrect or absent, resulting in a rejected or

incorrect credit card transaction, the Commissioneris authorized to charge the unpaid amountto

Deposit Account No. 19-0741.

4s
4844-9993-2479.1
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Atty. Dkt. No. 080618-1581

Please direct all correspondence to the undersigned attorney or agent al the address

indicated below.

Respectfully submitted,

ee DEC 29 2016 z btlil
FOLEY & LARDNER LLP Stephen B, Maebius
Customer Number; 22428 Attorney for Applicant
Telephone: (202) 672-5569 Registration No, 35,264
Facsimile: (202) 672-3399

-4.
4844-9993-2479.4
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Atty, Dkt, No. 080618-1581
Appl. No. 14/849,981

IN THE UNITED STATES PATENTAND TRADEMARKOFFICE

First Inventor Name: Hitesh BATRA

Title: AN IMPROVED PROCESS

TO PREPARE

TREPROSTINIL, THE

ACTIVE INGREDIENTIN

REMODULIN®

Appl. No.: 14/849,981

Filing Date: 9/10/2015

Examiner: Yevgeny Valenrod

Art Unit: 1672

Confirmation Number: 6653

REPLY UNDER37 C.F.R.§1,114

Mailstop RCE
Commissioner for Patents

P.O, Box 1450

Alexandria. VA 22313-1450

Commissioner:

This paper respondsto the outstanding Final Office Action mailed on November30,

2016, and is accompanied by a Request for Continued Examination.

Thelisting of claims begins on page 2 of this document.

Remarksbegin on page 4 of this document.
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Atty. Dkt. No. 080618-1581
Appl. No, 14/849,981

Listing of Claims:

l, (Previously Presented) A pharmaceutical composition comprising treprostinil or a

pharmaceutically acceptable salt thereof, said composition prepared by a process comprising

providing a starting batch of treprostinil having one or more impurities resulting from prior

alkylation and hydrolysis steps, forming a salt of treprostinil by combiningthestarting batch and

a base, isolating the treprostinil salt, and preparing a pharmaceutical composition comprising

treprostinil or a pharmaceutically acceptable salt thereof from the isolated treprostinil salt,

whereby a level of one or more impurities found in the starting batch of treprostinil is lower in

the pharmaceutical composition, and wherein said alkylation is alkylation of benzindenetriol.

a (Previously Presented) The pharmaceutical composition of claim ], wherein the

salt is isolated in crystalline form.

3, (Canceled).

4. (Previously Presented) The pharmaceutical composition of claim 1, wherein the

base is selected from the group consisting of sodium, ammonia, potassium, calcium,

ethanolamine, diethanolamine, N-methylglucamine, and choline.

5. (Previously Presented) The pharmaceutical composition of claim 4, wherein the

base is diethanolamine,

6. (Previously Presented) The pharmaceutical composition of claim |, whereinthe

base is combined with treprostinil that has not been previouslyisolated.

the (Previously Presented) The pharmaceutical composition of claim 1, wherein the

isolated salt is stored at ambient temperature.

8. (Previously Presented) The pharmaceutical composition of claim 1, which is a

pharmaceuticalsolution.

9. (Previously Presented) A process of preparing a pharmaceutical product

comprising treprostinil or a pharmaceutically acceptable salt thereof, comprising alkylating a triol

intermediate of the formula:
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Atty. Dkt. No. 080618-1581
Appl. No, 14/849,981

HO

OMFOH

OH

hydrolyzing the resulting compound to form treprostinil, forming a salt of treprostinil

stable at ambient temperature, storing the treprostinil salt at ambient temperature, and preparing a

pharmaceutical productfrom the treprostinil salt after storage, wherein the pharmaceutical

product comprises treprostinil or a pharmaceutically acceptable salt thereof,

10. (Previously Presented) A pharmaceutical product prepared by the process of claim

1], (Previously Presented) The process as claimed in claim 9, wherein forming the

salt of treprostinil stable at ambient temperature is performed by adding diethanolamine to

treprostinil.
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Atty, Dkt. No. 080618-1581
Appl. No, 14/849,981

REMARKS

Applicants respectfully request reconsideration and allowance of the present application.

Status of Claims

Claims |, 2, and 4-11 are pending,

Double Patenting

Claims |, 2, and 4-11 stand rejected as unpatentable on the ground ofnon-statutory

double patenting over claims 24 and 26 of US Patent No. 8,242,305. Claims 1, 2, and 4-11 also

stand provisionally rejected as unpatentable on the ground of non-statutory double patenting over

claims 1-3 and 8-14 of co-pending Application No. 14/754.932, which was allowed on

November 9, 2016. Without acquiescing in the correctnessofthe rejections, Applicants submit

herewith a terminal disclaimer over the *305 patent and the ‘932 application to obviate the

double patenting rejections.
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Atty. Dkt. No, 080618-1581
Appl. No. 14/849,981

Concluding Remarks

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

reconsideration is respectfully requested. The Examineris invited to contact the undersigned by

telephone ifit is felt that a telephone interview would advance prosecution.

The Commissioneris hereby authorized to charge any additional fees that may be

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

Deposit Account No. 19-0741. Should no proper paymentbe enclosed herewith, as by a check

being in the wrong amount, unsigned, post-dated, otherwise improperor informal or even

entirely missing or a credii card payment form being unsigned, providing incorrect information

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

authorized fo charge the unpaid amount to Deposit Account No. 19-0741, [fany extensions of

time are needed for timely acceptance of papers submitted herewith, Applicants herebypetition

for such extension under 37 C.F.R. § 1.136 and authorize payment of any such extension fees to

Deposit Account No, 19-0741.

Respectfully submitted,

DEC 29 2016 WY
Date By

FOLEY & LARDNER LLP Stephen B, Maebius
Customer Number: 22428 Attorney for Applicant
Telephone: (202) 672-5569 Registration No. 35,264
Facsimile: (202) 672-5399
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TERMINAL DISCLAIMER Docket Number(Optional)

a 080618-1581 ae

 
In re Application of United Therapeutics Corporation

Applicalion No.: 14/849,981

Filed: 9/10/2015

For: AN IMPROVED PROCESS TO PREPARE TREPROSTINIL, THE ACTIVE INGREDIENT IN REMODULIN®
The applicant, United Therapeutics Corporation, of 100 percent interest in the instant application hereby disclaims, except as
provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend beyond
the expiration dates of the full statutory term of prior patent No. 8,242,305 as the term of said prior patent is presently shortened by
any terminal disclaimer. The applicant hereby agrees that any patent so granted on the instant application shall be enforceable only
for and during such period that it and the prior patent is commonly owned. This agreement runs wilh any patent granled on the
instant application and is binding upon the grantee, its successors or assigns.

In making the above disclaimer, the applicant does not disclaim the terminal part of the term of any patent granted on the instant
application thal would extend to the expiration date of the full statutory term of the prior patent, “as the term of said prior patentis
presently shortened by any terminal disclaimer,”in the event that said prior patentlater: expires for failure to pay a maintenance fee;
is held unenforceable;is found invalid by a court of competentjurisdiction; is statutorily disclaimed in whole or terminally disclaimed
under 37 CFR 71.321; has all claims canceled by a reexamination certificate; is reissued; or is in any mannerterminated prior to the
expiration ofits full statutory term as presently shortened by any terminal disclaimer.

And

The applicant, United Therapeutics Corporation, of 100 percent interestin the instant application hereby disclaims, except as provided
below, the terminal part of the statutory term of any patent granted on the instant application which would extend beyond the expiration
date of the full statutory term of any patent granted on co-pending U.S. Patent Application No. 14/754,932,filed June 30, 2015, as such
term is defined in 35 U.S.C. 154 and 173, and as the term of any patentgranted on said co-pending application may be shortened by
any terminaldisclaimerfiled prior to the grant of any patent on said co-pending application. The applicant hereby agrees thal any
patent so granted on the instant application shall be enforceable only for and during such period that it and any patent granted on said
co-pending application are commonly owned. This agreement runs with any patent granted on the instant application and is binding upon
the grantee, its successors or assigns.

In making the above disclaimer, the applicant doesnotdisclaim the terminal part of any patent granted on the instant application that would
extend to the expiration date ofthe full statutory term as defined in 35 U.S.C. 154 and 173 of any patent granted on said co-pending
application, as the term of any patent granted on said co-pending application may be shortened by any terminaldisclairner filed prior to the
grant of any patent on said co- pending application, in the event that any such patent granted on said co-pending application: expires for
failure to pay a maintenance fee is held unenforceable;is found invalid by a court of competentjurisdiction; is statutorily disclaimed in
whole or terminally disclaimed under 37 CFR 1,321; has all claims canceled by a reexamination certificate; is reissued, or is in any
manner terminated prior to the expiration ofits full statutory term as shortened by any terminal disclaimerfiled priorto ils grant.

Checkeither box 1 or 2 below, if appropriate,
4.( The undersigned is the applicant. If the applicant is. an assignee, the undersigned is authorized to act on behalf of the
assignee.

 

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

2. f) The undersigned is an attorney or agentof record. Reg. No, 35264 
 
  ignature Date

Stephen B, Maebius

Typed or printed name
 

(202) 672-5574
Telephone Number

 
&] Terminal disclaimerfee under 37 CFR 1.20(d)included.

WARNING: Information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PTO-2038.

This collection of information is required by 37 CFR 1.321. The information |s required fo obtain or retain a benefit by the public which js to file (and by the USPTO
to process) sn application, Confidentiality Is governed by 25 U.S.C. 122 and 37 CFR 1.41 and 1.14. This collection is estimated to take 12 minutes to complete,
Including gathering, preparing, and submitting the completed application form to the USPTO, Time will vary depending uponthe individual case, Any comments on
the amount of ime you require to complete this farm and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S, Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. OO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450_

4838-2214-2753.1
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Atty, Dkt, No. 080618-1581

IN THE UNITED STATES PATENTAND TRADEMARK OFFICE

First Inventor Name: Hitesh BATRA

Title: AN IMPROVED PROCESSTO PREPARE

TREPROSTINIL, THE ACTIVE INGREDIENT IN
REMODULIN®

Application No.: 14/849.981

Filing Date: 9/10/2015

Examiner: Yevgeny Valenrod

Art Unit: 1672

Confirmation No.: 6653

INFORMATION DISCLOSURE STATEMENT

UNDER37 CFR §1.56

Mail Stop RCE
Commissionerfor Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner:

Applicant submits herewith documents for the Examiner’s consideration in accordance

With 37 CFR §§1.56, 1,97 and 1.98.

Applicant respectfully requests that each listed document be considered by the Examiner

and be made of record in the present application and that aninitialed copy of Form PTO/SB/08

be retumed in accordance with MPEP §609,

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

considered material to patentability as defined in 37 CFR §1.56(b). Applicants do not waive any

rights to take any action which would be appropriate to antedate or otherwise removeas a

4811-2297-5B06.2 i:
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Atty. Dkt. No. 080618-1581

competent reference any document submitted herewith, However, in accordance with MPEP §

609,04(a)(I), Applicant hereby states that for items for which the date of publication supplied

does not include the month ofpublication. the year of publication is sufficiently earlier than the

effective U.S. filing date and any foreign priority date so that the particular month ofpublication

is not in issue.

CONCISE EXPLANATION OF RELEVANCE

Invalidity contentionsfiled against parent U.S, Patent 8.497.393 (“the “393 parent

patent”) and prior art mentioned therein are being filed in this submission, With respect to

certain invalidity contentions that contain “confidential” designations, those documents were

previously designated confidential at one timein the litigation, but they are no longer subject to

confidentiality, except where certain information has beenredacted.

Recent Patent Owner documents are also being cited herein from the related proceeding

IPR2016-00006, SteadymedLtd. (Petitioner), v. United Therapeutics Corporation (Patent

Owner), Case IPR2016-00006, US Patent 8,497,393, which involves the same *393 parent patent

of the above-captioned patent application, Although these documents were previously submitted,

the versions filed with this Statement are new versions of certain documentsfiled recently in the

IPR that have some information unredacted that was previously redacted in prior versions,

4811-2297-5806.2 oe
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Atty. Dkt. No. 080618-1581

TIMING OF THE DISCLOSURE

The listed documents are being submitted in compliance with 37 CFR §1.97(b), before

the mailing ofa first Office actionafter thefiling of a RCE.

STATEMENT UNDER37 CFR§1.97(e)

The undersigned hereby states in accordance with 37 CFR §1.97(e)(2) that no item of

information contained in this information disclosure statement was cited in a communication

from a foreign patentoffice in a counterpart foreign application and, to the knowledge ofthe

undersigned, after making reasonable inquiry, no item of information contained in the

information disclosure statement was knownto any individual designated in 37 CFR §1.56(c)

more than three monthspriorto the filing of the information disclosure statement.

FEE

Fees in the amount of $180.00 to cover the fee associated with an information disclosure

staternent are being paid by credit card via EFS-Web.

The Commissioneris hereby authorized to charge any additional fees which may be

required regarding this submission under 37 C.F.R. §§ 1,16-1.17, or credit any overpayment, to

Deposit Account Number 19-0741.

Respectfully submitted,

phjae DEC 29 2016 By bh.
FOLEY & LARDNER LLP Stephen B. Maebius
Customer Number; 22428 Attomey for Applicant
Telephone: (202) 672-5569 Registration No. 35,264
Facsimile: (202) 672-5399

487 1-2297-5806.2 =u
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Substitute for form 1449/PTO Complete if Known
INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

scl Hitesh BATRADale Subp:

use as many sheets as necessary) Examiner Name Yevgeny Valenrod
Attorney Docket Number 080618-1581

U.S. PATENT DOCUMENTS  

Pages, Columns,Lines,
Examiner ite b ee Publication Date Name of Patentee or Applicant of Where Relevant
Initials* , Number-Kind Code? {if MM-DD-YY YY Cited Document Passagesor Relevant

known) Figures Appear
 
 
 
  

 
 
  

 FOREIGN PATENT DOCUMENTS

| | : | Pages, Columns, Lines,
Examiner|Cite | Foreign PatentDocument_|Publication Date Nameof Patentee or Where Relevantiniiais* | No.’ | Country Code*Number™ MM-DD-YYYY¥ Applicant of Cited Documents Passagesor Relevant

| | Kind Code?(if known | Figures Appea
 
  

   
NON PATENT LITERATURE DOCUMENTS

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of theExaminer|Cite
Initials" No." item (book, magazine, journal, serial, symposium, catalog, etc.) date, page(s), volume-issue

number(s), publisher, city and/or country where published.

 
D1 Redacted Petitioner's Reply to Patent Owner's Responseto Petition filed on September27,

2016 in Steadymed Ltd. (Petitioner), v. United Therapeutics Corporation (Patent Owner),
| Case IPR2016-00006, US Patent 6,497,393, with Exhibits 1022-1028.

D2 Petitioner's Demonstratives filed November 28, 2016, in Steadymed Lid. (Petitioner), v.
United Therapeutics Corporation (Patent Owner), Case IPR2016-00006, US Patent

||} 8497393 —_ -
D3 Patent Owner Responseto Petition filed November 23, 2016, in SteadymedLtd. (Petitioner),

v. United Therapeutics Corporation (Patent Owner), Case IPR2016-00006, US Patent
8,497,393, with Redacted Exhibits 2006, 2020, 2022, 2058 and 2059filed November23,
2016, 1151 pages.

D4 Patent Owner Demonstratives filed November 23, 2016, in Steadymed Ltd. (Petitioner), v.
United Therapeutics Corporation (Patent Owner), Case |PR2016-00006, US Patent
8,497,393, 62 pages.

D5 Decision Redacted Institute of Inter Partes Review dated November 23, 2016, in Steadymed
Ltd. (Petitioner), v. United Therapeutics Corporation (Patent Owner), Case IPR2016-00006,
US Patent 8,497,393,53 pages. te5, nl a:

D6 Service copy of Third Party Submission dated October 16, 2016, filed but not entered in US [
14/849,981 on October 16, 2016,with 6 indicated attachments, 822 pages.

  

 

oO= Redacted Defendant SandozInc.'s Invalidity Contentions dated February 5, 2015, United
Therapeutics Corporation (Plaintiff) v. Sandoz Inc. (Defendant), In The United States District Court for

7 the District of NewJersey, Civil Action No. 3:14-cv-5499(PGH)(LHG), 90 pages.
D8 Defendant Sandoz Inc.'s Invalidity Contention Chartss dated February 5, 2015, United Therapeutics

Corporation (Plaintiff) v. Sandoz Inc. (Defendant), |n The United States District Court for the District of
_New Jersey, Civil Action No. 3:14-cv-5499(PGH)(LHG), 189 pages.

   
 

Examiner Date

Signature | Considered
4823-8067-7182.1
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Substitute for form 1449/PTO Complete if Known
INFORMATION DISCLOSURE Application Number 14/849,981
STATEMENTBY APPLICANT Filing Date 9/10/2015

Hee First Named Inventor Hitesh BATRA
Date Submitted: DEL 2 9 20i6 Art Unit 1672

Yevgeny Valenrod

 
 

12~—sdfof13~——SCSs«S@d Attorney Docket Number|080618-1581
NON PATENT LITERATURE DOCUMENTS

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the
item (book, magazine, journal, serial, symposium, catalog, etc.) date, page(s), volume-issue

number(s), publisher, city and/or country where published.

| D9 Defendant Actavis Laboratories FL, Inc. Preliminary Invalidity Contentions, dated August 30, 2016,

| United Therapeutics Corporation, and Supemus Pharmaceuticals, Inc., (Plaintiff) v. Actavis

Examiner 2Initials” =) Wo.

 
 | Laboratores FL, Inc., (Defendant), |In The United States District Court for the Distritc of New Jersey,

Civil Action No. 3:16-cv-01816-PGS-LHG, Civil Action No. 3:16-cv-03642-PGS-LHG, 330 pages,(see
|particularlypages 18-20, 42-62 and 269-280). 2 |

D10|Exhibit G, Invalidity Claim Chart for the ‘393 patent, January 12, 2015, 66 pages. | 
co Defendant Teva Pharmaceulicals USA,Inc.'s Amended Non-Infringement and Invalidity Contentions,
| dated April 24, 2015, United Therapeutics Corporation (Plaintiff) v. Teva Pharmaceuticals USA,Inc.
| (Defendant), In The United States District Court for the District of New Jersey, Civil Action No, 3:14-

cv-05498(PGS)(LHG), 94 pages,(see particularly pages 22-54).
D12)|Arumugan et al., “A New Purification Process for Pharmaceutical and Chemical (ndustries," Organic

Process Research & Development, 2005, 9:319-320.

 

 

D13|Burk etal., "An Enantioselective Synthesis of (S)-(+)-3-Aminomethyl-5-methylhexanoic Acid via
Asymmetric Hydrogenation,” J, Org. Chem,, 2003, 68:5731-5734. 

D14|Eliel et al., Stereochemistry of Organic Compounds, 1994, 322-325.
 

| D15|Harwoodet al., Experimental organic chemistry: Principles and Practice, 1989, 127-134.

  

Dié6|Jones, Maitland Jr.,OrganicChemistry, 2 Ed., 2000, 153-155.
  

D117|Lin etal., “Benzindene Prostaglandins. Synthesis of Optically Pure 15-Deoxy-U-68,215 andIts |
Enantiomervia a Modified Intramolecular Wadsworth-Emmons-Wittig Reaction," J. Org. Chem.,

_ 1987, 52:5594-5601.
D1i8|McManuset al., “Tetrazole Analogs of Plant Auxins,” J. Org. Chem., 1959, 24:1464-1467.

  

D139|Monson,Richard S., Advanced Organic Synthesis, Methods and Techniques, 1971, 178-188.
 

| D20|Ohno et al., "Development of Dual-Acting Benzofurans for Thromboxane A2 Receptor Antagonist and
Prostacyclin Receptor Agonist: Synthesis, Structure-Activity Relationship, and Evaluation of

| Benzofuran Derivatives,” J. Med.Chem,, 2005, 48:5279-5294.
D271 OlmstedIll et al., Chemistry, The Molecular Science, Mosby-Year Book, Inc., Chapler 10 “Effects of

Intermolecular Forces,” 1994, 428-486,

  

 

D22|Pavia et al., Introduction to Organic Laboratory Techniques,First Edition, 1998, 648.
 “2 al = — —_——

D23|Physicians’ Desk Reference, 59 Edition, 2005,for Bicillin® L-A (penicillin G benzathine suspension),
5 pages. 

l D24|Priscinzano et al., “Piperidine Analoguesof 1-[2-[Bis(4-fluoropheny!)methoxy]ethyl]-4-(3- |
phenylpropyl)piperazine (GBR 12909): High Affinity Ligands for the Dopamine Transporter," J. Med.

| Chem., 2002, 45:4371-4374,

  
| Date
| Considered |

Examiner

Signature
4823-8067-7 182.1
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Substitute for form 1449/PTO Complete if Known

INFORMATION DISCLOSURE Application Number 14/849 987
STATEMENT BY APPLICANT FilingDate 9/10/2015

t itted: 9 First Named Inventor Hitesh BATRADate Submitted 9 2016 aia caer
_(use as many sheets as necessary) Examiner Name Yevgeny Valenrod

sheet Attorney Docket Number 080618-1584

 
 
 

NON PATENT LITERATURE DOCUMENTS

Include nameof the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the
item (book, magazine, journal, serial, symposium,catalog, etc.) date, page(s), volume-issue

number(s), publisher, city and/or country where published.

REMODULIN@®label, 2014, 17 pages.

Examiner |
Initials*

 
Schoffstall, et al., Microscale and Miniscale Organic Chemistry Laboratory Experiments, 2004, 2™
Ed., 200-202.
 

| Sorrell, Thomas N., Organic Chemistry, 1999, 755-758.
|

| Wiberg, Laboratory Technique in Organic Chemistry, 1960, 112.
 

  
D29 | Yuet al., “Novel Synthetic Route ofa Pivotal Intermediate for the Synthesis of 1B-Methyl Carbapenem |

| Antibiotics," Organic Process Research & Development, 2006,10:829-832.

  

Examiner| | Date |Signature | | Considered
4823-8067-7182,1
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Electronic Patent Application Fee Transmittal

Application Number: 14849981

Filing Date: 10-Sep-2015 

PROCESS TO PREPARE TREPROSTINIL, THE ACTIVE INGREDIENT IN
Title of Invention: REMODULIN®

 

First Named Inventor/Applicant Name: Hitesh BATRA

fleeysSseSaeeee
Attorney Docket Number: 080618-158)

Filed as Large Entity  

Filing Fees for Utility under 35 USC 1171[(a)

Peat Sub-Totalinee
Basic Filing: 

Pages: 

Claims:

Miscellaneous-Filing:

Patent-Appeals-and-interference: 

Post-Allowance-and-Post-lssuance:
 

Extension-of-Time:
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— Sub-Totalin

Miscellaneous:

RCE- 1st Request 

STATUTORY OR TERMINAL DISCLAIMER

Total in USD (S$) 1360 
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Electronic AcknowledgementReceipt

a

International Application Number:

Confirmation Number: 6653

PROCESS TO PREPARE TREPROSTINIL, THE ACTIVE INGREDIENT IN
REMODBULIN®

 

Title of Invention:

a

Filing Date: 10-SEP-2015 

Time Stamp: 12:04:25

Application Type: Utility under 35 USC 11 1(a)

Paymentinformation:

Payment Type CARD

 
RAM confirmation Number 12291 6INTEFSW12062000

[RenostaccouneSSCS

The Director of the USPTOis hereby authorized to charge indicated fees and credit any overpaymentasfollows:
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Document er 7 File Size(Bytes)/ Pages
Number DocumentDescription File Name MessageDigest (ifappl.} 

105762

Request for Continued Examination
(RCE) OM AMATO chain Seed cdcne

non

This is nota USPTO supplied RCE SB30 form.

Information:

132577

Amendment.pdf TATE? | NESSTole NOTLe |calls

Multipart Description/PDFfiles in .zip description

|__PocumentDescription=|stat|ens
Amendment Submitted/Entered withFiling of CPA/RCE

Applicant Arguments/Remarks Made in. an Amendment

 
 

Warnings: 

Information:

Terminal Disclaimer Filed TerminalDisclaimer.pdf IGMHAS RSIA DEN) Hoeaclwo2sd

Information: 

13659957

Other Reference-Patent/App/Search 9-27-2016PelitionerReplytoPat

documents entOwnerResponse.pdf OUP2A4 decal oneOO EDOASDCPdad 4Aoma

  
Information: 
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12565962

Other Reference-Patent/App/Search 11-28-2016PetitionerDemonstr
documents atives.pdf Pld See257BeGvPeTdeels)

ay

Warnings: 

The pagesize in the PDF is too large. The pages should be 8.5% 11 or A4.If this PDFis submitted, the pageswill be resized upon entry into the
Image File Wrapper and may affect subsequent processing

Information:

Other Reference-Palenl/App/Search
documents

Information:

Other Reference-Patent/App/Search
documents

Information:

Other Reference-Patent/App/Search
documents

Warnings:

Information:

Other Reference-Patent/App/Search
documents

Information:

Other Reference-Patent/App/Search
documents

Information:

Other Reference-Patent/App/Search
documents

Warnings:

5048622

| 1-23-2016PatentOwnerRespo
nseandExhibits.pdf BSTtol (oodetbe STONEGd

Alek

11944833

11-23-2016PatentOwnerDemo

nstratives.pdf (SOARATOOASFITTSa,
Inet

2128535

1 1-23-2016RedactedDecisiant

Institute.pdf Ode WONPore p24 | (AdSeteZier

12222250

ThirdPtySubmPARTONE.pdf AAD STDSE BIZSAE aneselalMinet
pedi

 
12521559

ThirdPtySubmPARTTWO.pdf Potveled232F4 eneBETessdadsee
aa!

603522

SandozinvCont2-5-2015Redact

ed.pdf este LScreODOToctSeddeg,
dipped

 
 Information:
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Other Reference-Patent/App/Search
documents

SandozinvContCharts2-5-2015,

pdf (BEFa1DeePOSwTSFO
21d@
 

 

Other Reference-Patent/App/Search
documents

 

1806962

ActavisPrelinvCont8-30-2016.

pdf oerIPTLAMaLheeeiP3d2ss
 

Warnings:

Information:

ps
Warnings:

Information:

Ps
Information:

=|
Information:

Information:

Other Reference-Patent/App/Search
documents

304304

Treprostinil_
_Ex__G_invalidity_chart_for_t
e__393_patent_1-12-201 5,pdf fine URDOVS97084 DRG T7Seed7SRS iaha
 

Other Reference-Patent/App/Search
documents

Non Patent Literature

567620

TevalnvCont4-24-2015.pdf BSATH WINaclAMESybbe
des

 
Arurmugam.pdf O47aT97SOOGHRAAOALS GayNGtedarlarn y

aim

 

Non Patent Literature

704672

Burk.pdf (abei eahatOReldersToa
oul)

 
 

Information:

Non Patent Literature

643300

Eliel.pdf Band) GS 720d 73eMSan
n6nee
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904588

Non Patent Literature Harwood.pdf enePUPA?10293402hoeool
Oac?

 

Warnings: 

Information:

544757

Non Patent Literature Jones.pdf VEOFPF51ete12eADal

 

Warnings:

Information:

1300793

21 Non Patent Literature
F765aGHo75 AineaSO

cenis

Warnings:

Information:

745927

22 Non Patent Literature McManus.pdf S75 LET 5726S 1A PelaWoreodrotg]
enti

 
Information:

787507

23 Non PatentLiterature Monson.pdf 0) /aSSORSeleboreeascles
nes

Information: 

2055739

Non Patent Literature Ohno.pdf O17 Sicaeeoe7arteeed
oe

 
Information:
 

14163672

Non PatentLiterature Olmsted.pdf Een?Aresfagee TTloa1 1low
ats

 
Information:
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Non Patent Literature

479524

Pavia.pdf Fol iceDOFTNOeet BGeedOe Gear]
quBty
 

Warnings: 

Information:

Non Patent Literature

 

1176914

PDR2005.pdf HARTie HOG wnel Cheetotee
ates,
 

Warnings:

Information:

Non Patent Literature

Warnings:

Information:

Non Patent Literature

Information:

eS Non Patent Literature
Information:

754866

Prisinzano.pdf eB51D9829SNORSba

288112

Remodulin.pdf SdPGSLIBEAS NPCS al
2190

710529)

Schoffstall.pdf OOF WUDber Fa7GeseeeOIE TZ
HA

 

Non Patent Literature

Information:

Sorrell,pdf Sadi1398pet petaRAchTeeTH
a

 

Non Patent Literature

Information:

Wiberg.pdf Otens2 1A502onac haberrarice
Oantc
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689895

Non Patent Literature
Ditech4Jona S|

agag
 

Warnings:  

Information:

375470

IDS. pdf AZARCEATPOTEIeS1MSD
oF
 

Multipart Description/PDFfiles in .zip description

|____PocumentDescription=]tat|emt

Information Disclosure Statement (IDS) Form (SBO8)

 
Fee Worksheet (SB06) fee-info.pdf SelS82 2O2Hioe Tah ans | haePA)

Madd
 

Warnings:

Information: 

Total Files Size (in bytes) 113982196

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

New Applications Under 35 U.S.C. 111

Ifa new application is being filed and the application includes the necessary componentsfora filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown onthis
Acknowledgement Receiptwill establish thefiling date of the application.

National Stage of an International Application under 35 U.S.C. 371
Ifa timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C, 371 and other applicable requirements a Form PCT/DO/EO/903indicating 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 componentsfor
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this AcknowledgementReceiptwill establish the internationalfiling date of
the application,
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Atty. Dkt. No. 080618-1581

IN THE UNITED STATES PATENTAND TRADEMARKOFFICE

First Inventor Name: Hitesh BATRA

Title: AN IMPROVED PROCESS TO PREPARE

TREPROSTINIL, THE ACTIVE INGREDIENT IN
REMODULIN®

Appl. No.: 14/849,98]

Filing Date: 9/10/2015

Examiner: Yevgeny Valenrod

Art Unit: 1672

Confirmation Number: 6653

STATEMENT RE IDS CERTIFICATION

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner:

In the Information Disclosure Statement Transmittalfiled in the above application today,

on page 3, a Statement Under 37 CFR 1.97(e)(2) is erroneously included. The documents cited

in the IDS were not all recently discovered. However, in view of the RCE which accompanied

the IDS, no certification or IDS fee needed to be included and the submission was properly filed

in the absence of suchcertification andfee.

Respectfully submitted,

 
Date Dec. 29, 2016 By /Stephen B. Maebius/

FOLEY & LARDNER LLP Stephen B, Maebius
Customer Number: 22428 Attorney for Applicant
Telephone: (202) 672-5509 Registration No, 35,264
Facsimile: (202) 672-5399

4644-0586-7583.1
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Electronic AcknowledgementReceipt

ee

International Application Number:

Confirmation Number: 6653

PROCESS TO PREPARE TREPROSTINIL, THE ACTIVE INGREDIENT IN
REMODULIN®

 

Title of Invention:

ee

Filing Date: 10-SEP-2015 

Time Stamp: 14:32:17

Application Type: Utility under 35 USC 11 1(a)

Paymentinformation:

 
Submitted with Payment

Document sed File Size(Bytes)/ Multi Pages

Transmittal Letter StatementrelDSCert.pdf no‘Bee PesmeeiianNofeDig22Gel elerte
ans?
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Information: 
This AcknowledgementReceipt evidences receipt on the noted date by the USPTOof 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
Ifa new application is being filed and the application includes the necessary componentsfora filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown onthis
AcknowledgementReceiptwill establish thefiling date of the application.

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

New International Application Filed with the USPTO as a Receiving Office
Ifa new international applicationis being filed and the international application includes the necessary componentsfor
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the InternationalFiling Date (Farm PCT/RO/105)will be issued in due course, subject to prescriptions concerning
national security, and the date shown onthis AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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PTOVSByOS (08-47)
Approved for use through 1/31/2014. GMB 0657-0082U.S Patent_and Trademark Office; U.S, DEPARTMENT OF COMMERGE

Under the Paperwork Reduction Act of 1995, fo persons are required to respond toa collection of information unless it displays a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD|4peication or Docket Number Filing Date
Substitute for Form PTO-875 14/849,981 09/10/2015|L) Te be Mailed

entity, [X]LarRce C) smatt L) micro

APPLICATION AS FILED — PART|

(Column 1) (Column 2)

(37 GFR 116/a), ip), oF ich)

NA NA NA

(27 GFA. 1.16(0}, (bp), or (ap)

TOTAL GLAIMS Le
(37. CFR t.46(i)) minus 20 =
INDEPENDENT GLAIMS .
(37 OFR 1.16(h)) minus 3 =

Ifthe specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
for small entity) for each additional 50 sheets or
fraction thereof, See 35 U.S.C. 44(a)(1)(G) and 37

TOAPPLIGATION SIZE FEE
(37 GFR 1,16(s))

[_] MULTIPLE DEPENDENT CLAIM PRESENT(37 CFR1 1@())
“ |Pthe differance in column 7 is less than zero, enter "O° in column 2.

APPLICATION AS AMENDED — PARTII

(Column 1) (Golumn 2) (Golumn 3)

CLAIMS HIGHEST
REMAINING NUMBER

PREVIOUSLY

116i;

AMENDMENT PAID FOR

Independent
37 CFR1 EthiiAMENDMENT

(Column2) (Golurrin 3}

GLAIMS HIGHEST
REMAINING NUMBER

AFTER PREVIOUSLY

— PAID FOR
PRESENT EXTRA

Total (a7 CFR116i)
Independent(S7.GFR 1 16(h}}

| Application Size Fae (37 CFA 1, 16i(s))AMENDMENT
[_] FinsT PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 GFR 1.184)

~ (the entry in column 1 is less than the entry in column 2, write “O° in column 3. SLIE
“ifthe “Highest Number Previously Paid For" IN THIS SPACEis less than 20, enter "20". HELENA PAYTON
"Tf the “Highest Number Previously Paid For’ IN THIS SPACEjs less than 3, enter "3"
The “Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 7

This. collection of information is required by 37 CFA 1.16. The informationis required to obtain or retain a benefit by the public whichis to file (and by ihe USPTO to
process) an application, Confidentialityis qoverned by 35 U.S.C, 122 and 37 CFR 1,14. This collection (s estimated to take 12 minutes to complete, including gathering
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case: Any comments on ihe amount oftime you
raquire to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S, Patent and Trademark Office, LS
Depariment of Gommerce, P.O. Box 1450, Alexandria, VA 22994-1450. DO NOT SEND FEES OAR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

Ifvou need assistance in compleiing the form, call 1-800-PTO-9199 and select oplion 2
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Unrrep States PATENT AND TRADEMARK OPFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark OfficeAddress) COMMISSIONER FOR PATENTS

1.0. Box 14350)
Mowandria, Virginia 22513-1450)AYN Spo.goiy

 
 APPLICATION NO, FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

14/849,981 QO/LOI2015 Hitesh BATRA OBO6L8-15581 6653

Fole TL me

Foley & Lardner LLP aa
3000 K STREET SLW. VALENROD, YEVGENY
SUITE 600

WASHINGTON, DC 20007-5109  
1672

NOTIFICATION DATE DELIVERY MODE 
LL A0/2016 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding,

The time period forreply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated “Notification Date" to the
following e-mail address(es);

ipdocketing @foley.com

PTOL-90A (Rev. (MWOT)
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Application No. Applicant(s)
14/849,981 BATRAET AL.

SITES ACHON SUNNORY Examiner Art Unit AIA (First Inventor to File)
YEVGENY VALENROD 1672 a
  

= The MAILING DATEofthis communication appears on the cover sheet with the correspondence address--
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING DATE OF
THIS COMMUNICATION.

Extensions of jime may be avallabla under the provisions of 37 GFA 1136(a). Inno event, however, may areply be timely tiled
after SIX (6) MONTHS from the mailing date of this communication

- lf NO period for raply is specified above, the maximum statutery period will apply and will expire SIX (6) MONTHS fram the mailing date of (his communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.c. § 133),

Any reply received by the Office later than three months after the malling date of this communication, eveniflimely filed, may reduce any
earned patent lerm adjustrmen! See 37 CFR 1 704/b)

Status

1)BX] Responsive to communication(s)filed on 8/24/76.
1) A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/werefiledon___

2a)B4) This action is FINAL. 2b)This action is non-final.
3)L] An election was made by the applicant in responseto a restriction requirementset 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 C.0. 11, 453 O.G. 213.

Disposition of Claims*

5) Claim(s) 1,2 and 4-117 is/are pending in the application.
5a) Of the above claim(s) is/are withdrawn from consideration.

6)L] Claim(s) is/are allowed.
7) Glaim(s) 1.2 and 4-17 is/are rejected.
8)L) Claims) is/are objectedto.
3)[] Claims) are subjectto restriction and/or election requirement.

* | any claims have been determined allowable, you may beeligible to benefit from the Patent Prosecution Highway program at a

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

ito/wwwuspto.dov/patents/init events/oph/index.jsp of send an inquiry to PPHieedback@uspto.qov.

Application Papers

10)C The specification is objected to by the Examiner.
11) The drawing(s)filed on is/are: a)[_] accepted or b)) objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance, See 37 GFR 1.85(a),

Replacement drawing sheet(s) including the correction is requiredif the drawing(s) is objected to, See 37 CFA 1.121(d)

Priority under 35 U.S.C. § 119

12)Z Acknowledgmentis made of a claim for foreign priority under 35 U-S.C. § 119(a)-(d) or (f),
Certified copies:

a) All b)[-] Some** c)] Noneofthe:
1.1 Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.0] Gopies ofthe certified 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 foralist of the certified copies not received.

 

 
 

 

 
 

 

 

Atiachmeni(s)

1) CJ Notice of References Cited (PTO-892) 3) Cj Interview Summary (PTO-413)
i Paper No(s)/Mail Date

2) x information Disclosure Siatement(s) (PTO/SB/08a and/or PTO/SB/08b) 4 Oo Other:Paper No(s)/Mail Date 2/29/76. ) net
US, Patent and Trademark Office
PTOL-326 (Rev 11-13) Office Action Summary Part of Paper No /Mail Date 20181123
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Application/Control Number: 14/849,981 Page 2
Art Unit: 1672

The present application is being examined underthe pre-AlAfirst to invent

provisions.

DETAILED ACTION

Withdrawn rejections / reasons for allowability

Rejection of claims 1-2, 4-10 under 35USC 103(a) as being unpatentable over

Moriarty in view of Phares is withdrawn in view of applicants’ arguments. Moriarty fails

to teach formation of the salt prior to purification of treprostinil in the process described

on page 1902. Moriarty also discloses that the sample of treprostinil obtained is in all

respects identical to the authentic sample. In this respects the final product of Moriarty

does not have the impurities from alkylation and hydrolysis becauseits a pure sample.

With respect to the sample prior to chromatography, Moriarty obtains crystals

from the free acid of treprostinil. The crystals are also described as pure treprostinil and

there is no basis to presumethat the described impurities are present in the crystalized

sample.

Furthermore, the declarations by Dr Williams and Dr. Ruffolo describe the

product of Moriarty to have a different impurity profile from the product the instant claims

where salt formation step is present.

Maintained Double Patenting Rejection

The nonstatutory double patenting rejection is based onajudicially

created doctrine groundedin public policy (a policy reflected in the statute) so as to

prevent the unjustified or impropertimewise extension of the “right to exclude” granted
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by a patent and to prevent possible harassment by multiple assignees. A nonstatutory

double patenting rejection is appropriate where the claims at issue are not identical, but

at least one examined application claim is not patentably distinct from the reference

claim(s) because the examined application claim is either anticipated by, or would have

been obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46

USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed.

Cir, 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum,

686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619

(CCPA 1970); and In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321 (d)

may be used to overcome an actual or provisional rejection based on a nonstatutory

double patenting ground provided the reference application or patent either is shown to

be commonly ownedwith this application, or claims an invention made as a result of

activities undertaken within the scope of a joint research agreement. See MPEP §

717.02 for applications subject to examination underthefirst inventorto file provisions

of the AIA as explained in MPEP § 2159. See MPEP §§ 706.02(I)(1) - 706.02(1)(3) for

applications not subject to examination underthe first inventorto file provisions of the

AIA. A terminal disclaimer must be signed in compliance with 37 CFR 1.321(b).

The USPTOInternet website contains terminal disclaimer forms which may be

used. Please visit www.uspto.gov/forms/. Thefiling date of the application in which the

form is filed determines what form (e.g,, PTO/SB/25, PTO/SB/26, PTO/AIA/25,or

PTO/AIA/26) should be used. A web-based eTerminal Disclaimer maybefilled out
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completely online using web-screens. An eTerminal Disclaimer that meetsall

requirements is auto-processed and approved immediately upon submission. For more

information about eTerminal Disclaimers,refer to

http://www.uspto.gov/patents/process/file/efs/guidance/eTD-info-|.jsp.

Claims 1-2 and 4-11 are rejected on the ground of nonstatutory double patenting

as being unpatentable over claims 24 and 26 of U.S. Patent No. 8,242,305 ('305).

Although the claims at issue are not identical, they are not patentably distinct from each

other because:

Claim 24 of ‘305 is directed to a process for the preparation of compound IV

(treprostinil). Said method comprises alkylation od benzindene triol to prepare

compound(V1) followed by hydrolyzing compound(V1) and contacting the hydrolysis

product with a base. In claim 26 the contacting base is diethanolamine.

Claims 1-2 and 4-11 are provisionally rejected on the ground of nonstatutory

double patenting as being unpatentable over claims 1-3, 8-14, of copending Application

No, 14/754,932 (reference application), Although the claims at issue are notidentical,

they are not patentably distinct from each other because both the instant claims and

claims of '932 are directed to a pharmaceutical product comprising treprostinil

diethanolamine and a methodof preparing said productvia alkylation of benzindene

triol, hydrolysis, contacting with a base to form a salt and isolation of the salt.

This is a provisional nonstatutory double patenting rejection because the

patentably indistinct claims have not in fact been patented,
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Conciusion

Claims 1-2 and 4-11 are pending

Claims 1-2 and 4-11 are rejected

THIS ACTION IS MADEFINAL. Applicant is reminded of the extension of time

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

A shortenedstatutory periodforreply to this final action is set to expire THREE

MONTHSfrom the mailing date of this action, In the event a first reply is filed within

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

mailed until after the end of the THREE-MONTHshortenedstatutory period, then the

shortenedstatutory 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 MONTHSfrom the mailing date of this final action.

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to YEVGENY VALENRODwhosetelephone numberis

(571)272-9049. The examiner can normally be reached on mon-fri 8-4:30.

lf attempts to reach the examinerby telephone are unsuccessful, the examiner's

supervisor, Fereydoun G. Sajjadi can be reached on 571-572-3311, The fax phone

numberfor the organization where this application or proceeding is assigned is 571-

273-8300,
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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://pair-direct.uspto.gov. Should

you have questions on accessto 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 OR CANADA)or 571-272-1000.

/YEVGENY VALENROD/

Primary Examiner, Art Unit 1672
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Atty. Dkt. No. 080618-1581

IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

First Inventor Name: Hitesh BATRA

Title: AN IMPROVED PROCESS

TO PREPARE

TREPROSTINIL, THE

ACTIVE INGREDIENTIN

REMODULIN®

Appl. No. 14/849,98]

Filing Date: 9/10/2015

Examiner: Yevgeny Valenrod

Art Unit; 1672

Confirmation Number: 6653

AMENDMENT AND REQUEST FOR RECONSIDERATION
 

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner:

This amendmentis submitted in responseto the outstanding, non-final Office Action

mailed on February 25, 2016,

Amendments to the Claimsare reflected in the listing of claims that begins on page 2 of

this document.

Remarks begin on page 4 of this document.

4849-0244-5109.1
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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 pharmaceutical composition comprising treprostinil or a

pharmaceutically acceptable salt thereof. said composition prepared by a process comprising providing a

starting batch of treprostinil having one or more impurities resulting from prior alkylation and hydrolysis

steps. forming a salt of treprostinil by combining thestarting batch and a base.isolating the treprostinil

salt. and preparing a pharmaceutical composition comprising treprostinil or a pharmaceutically acceptable

salt thereof from the isolated treprostinil salt, wherebya level of one or more impurities found in the

starting batch oftreprostinil is lower in the pharmaceutical composition. and whereinsaid alkylation is

alkylation of benzindenetriol.

2. (Previously Presented) The pharmaceutical composition of claim |. wherein the salt is

isolated in crystalline form.

S: (Canceled).

4, (Previously Presented) The pharmaceutical composition of claim |. wherein the base is

selected from the group consisting of sodium, ammonia, potassium, calcium, ethanolamine,

diethanolamine, N-methylglucamine. and choline.

3: (Previously Presented) The pharmaceutical composition ofclaim 4, wherein the base is

diethanolamine.

6. (Previously Presented) The pharmaceutical composition of claim 1, wherein the base is

combined withtreprostinil that has not been previouslyisolated.

7. (Previously Presented) The pharmaceutical composition of claim 1. wherein the isolated

salt is stored at ambient temperature.

8, (Previously Presented) The pharmaceutical composition of claim |, which is a

pharmaceutical solution.

9. (Previously Presented) A process of preparing a pharmaceutical product comprising

treprostinil or a pharmaceutically acceptable salt thereof. comprising alkylating a triol intermediate of the

formula:

4849-0244-5109.1
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OH

hydrolyzing the resulting compound to form treprostinil, forming a salt of treprostinil stable at

ambient temperature, storing the treprostinil salt at ambient temperature, and preparing a pharmaceutical

product from the treprostinil salt after storage, wherem the pharmaceutical product compnises treprostinil

or a pharmaceutically acceptable salt thereof.

10), (Previously Presented) A pharmaceutical product prepared bythe process of claim 9.

LI. (New) The process as claimed in claim 9, wherein forming the salt of treprostinil stable at

ambient temperature is performed by adding diethanolamine to treprostinil.

4849-0244-5109.1
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REMARKS

Applicants respectfully request reconsideration and allowance ofthe present application.

Status of Claims

Applicants have canceled claim 3 and added claim 11 to depend from claim 9, Support

for claim 11 can be found in examples 4-6. No new matter has been added.

After the amendment, claims 1, 2, and 4-11 are pending.

35. U.S.C. § 103

Claims 1-3, 6, 8, and 9 stand rejected under 35 U.S.C. § 103(a) as allegedly obvious over

Moriarty (2004) in view of Phares (WO 2005/007081 A2). Applicants respectfully request

reconsideration ofthe rejection,

Applicants filed a notification of related proceedings to bring to the Examiner's attention

documents from IPR2016-00006, which involves parent U.S. Patent No. 8,497,393. Certain

information is redacted in those documents due to confidentiality. Documents provided in that

notification include the Patent Owner’s Response and expert declarations from Dr. Williams and

Ruffolo, These documents address the subject matter of the "393 patent claims although certain

information is relevant to the present claims as explained herein.

Claim 1 recites steps, including “forming a salt”, which read on a commercial process

used by the assignee of the present application, Prior to the current commercial process, the

assignee used a process based on Moriarty 2004. Because the assignee used both processes, the

assignee had the opportunity to analyze the resulting pharmaceutical products as reflected in

certificates ofanalysis. In the IPR, Dr. Williams and Dr. Ruffolo used these certificates of

analysis to explain that a pharmaceutical batch produced accordingto a salt formation process as

covered by claim|is different from the product produced bythe process described in Moriarty

2004. Williams Dec. at §{[94-99: Ruffolo Dec.at {/66-72. Specifically, the processes result in

products having different impurity profiles, and in fact, the pharmaceutical composition of claim

| has higher average purity, Patent Owner's Responseat Section IIL.C.

4849-0244-5109.1
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The differences are not merely academic,but critical to the successful manufacture of a

clinical product. FDA uses both overall purity and levels of individual impurities (“purity

specification”) as a basis to regulate the manufacturing of pharmaceuticals. Batchesthatfall

outside of the purity specification cannot be sold or used to treat patients. As noted in the Patent

Owner’s IPR Response, the differences between claim 1’s pharmaceutical composition and a

product produced according to the process of Moriarty were significant enoughto result in

FDA’s acceptance of a new purity specification for the commercial product, thus proving that the

products are not the same in the eyes of the FDA. Patent Owner’s Response at Section ILC.

Furthermore, this change constitutes a “major” change according to the classification system for

manufacturing changes used by FDA, Ruffolo Dec. at 9]70- 72.

Therejection furthercites Phares for showingthat it would have been obvious to form a

diethanolaminesalt using Moriarty’s treprostinil. However, the differences in the resulting

products, as explained above, would not have been expected based on the prior art. In particular,

it would not have been obviousto use the salt formation step of Phares to decrease amounts of

stereoisomer impurities of treprostinil, which are acidic rather than neutral or basic. Williams

Dec. at 7102. When subject to salt-forming conditions, one of ordinary skill in the art would

expect that any undesired stereoisomerof treprostinil would be included in the final salt product

because the stereoisomer would also be converted to the corresponding salt under such salt-

forming conditions. One of ordinary skill in the art would have had no reasonable expectation of

success in removing any undesired treprostinil stereoisomer impurities by salt formation.

In addition, FDA’s decision to adopt a new purity specification for the resulting product

further establishes unobviousness ofthe presently claimed invention. Indeed, as noted above,

the specification changeis classified as a “major” change according to the FDA’s classification

system for manufacturing changes, See Knoll Pharm, Co., Inc. v. Teva. Pharm. USA, Inc., 367

F.3d 1381, 1385 (Fed. Cir. 2004) (explaining that while FDA approvalis not determinative of

nonobviousness, it can be relevant in evaluating the objective indicia of nonobviousness). As

noted in Dr. Ruffolo’s Declaration, even small changes in impurity are important to FDA:

“Regulatory agencies have also sought to increase levels of purity, and consequently decrease

levels of impurities, in order to provide to the maximum extent possible, the highest level of

4649-0244-5109.1
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safety to patients.” Ruffolo Dec. at 36. This is due to the fact that even trace amounts of

impurities can sometime pose serious health concerns.

Accordingly, withdrawal ofthe rejection under 35 U.S.C. § 103(a) is requested,

Double Patenting

Claims 1-10 have been rejected for alleged non-statutory double patenting as

unpatentable over claims 24 and 26 of US Patent No. 8,242,305. Applicants will address the

rejection by filing a terminal disclaimerorotheractionif still necessary after the PTO’s

consideration of the above arguments and confirmation that the present claims are otherwise in

condition for allowance.

4849-0244-5109.1
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Concluding Remarks

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

reconsideration is respectfully requested. The Examineris invited to contact the undersigned by

telephoneif it 1s felt that a telephone interview would advance prosecution.

The Commissioneris hereby authorized to charge any additional fees that may be

required regarding this application under 37 C.F.R. §§ |.16-1.17, or credit any overpayment, to

Deposit Account No. 19-0741. Should no proper paymentbe enclosed herewith, as by a check

being in the wrong amount, unsigned, post-dated, otherwise improper or informal 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 Commissioneris

authorized to charge the unpaid amount to Deposit Account No. 19-0741. If any extensions of

time are needed for timely acceptance of papers submitted herewith, Applicants hereby petition

for such extension under 37 C.F.R. § 1.136 and authorize payment of any such extension fees to

Deposit Account No, 19-0741,

Respectfully submitted,

Date Aug. 24, 2016 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

4849-0244-5109.1
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IN THE UNITED STATES PATENTAND TRADEMARKOFFICE

First Inventor Name: Hitesh BATRA

Title: AN IMPROVED PROCESS TO PREPARE

TREPROSTINIL, THE ACTIVE INGREDIENT IN

REMODULIN®

Appl. No.: 14/849,981

Filing Date: 9/10/2015

Examiner: Yevgeny Valenrod

Art Unit: 1672

Confirmation Number: 6653

PETITION FOR EXTENSION OF TIME

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner’

Applicant hereby petitions the Commissioner under 37 C.F.R. §1.136(a) for a three-

month extension oftime for response in the above-identified application for the period required

to make the attached responsetimely,

The extension fee for response within the third month is $1,400.00.

The above-identified fees of $1,400.00 are being paid by credit card via EFS-Web.

The Commissioneris hereby authorized to charge any additional fees which may be

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

Deposit Account No, 19-0741. 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 Commissioneris authorized to charge the unpaid amount to

Deposit Account No. 19-0741,

4819-5445-56071
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Respectfully submitted,

Date Aug. 24, 2016 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

bh
4819-5445-5607 1
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This AcknowledgementReceipt evidences receipt on the noted date by the USPTOofthe indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar toa
Post Card, as described in MPEP 503.
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If a new applicationis being filed and the application includes the necessary componentsfora filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown onthis
AcknowledgementReceiptwill establish thefiling date of the application.

NationalStage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application asa
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

NewInternational Application Filed with the USPTO asa Receiving Office
Ifa new international application is being filed and the international application includes the necessary componentsfor
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
nationalsecurity, and the date shown on this AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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AcknowledgementReceiptwill establish thefiling date of the application.

National Stage of an International Application under 35 U.S.C. 371
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This AcknowledgementReceipt evidences receipt on the noted date by the USPTOofthe indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar toa
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1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown onthis
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U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application asa
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Atty. Dkt. No. 080618-158]

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Inventor Name: Hitesh BATRA

Title: AN IMPROVED PROCESS TO PREPARE

TREPROSTINIL, THE ACTIVE INGREDIENTIN

REMODULIN®

Application No.: 14/$49.98|

Filing Date: 9/10/2015

Examiner: Yevgeny Valenrod

Art Unit: 1672

Confirmation No.: 6653

INFORMATION DISCLOSURE STATEMENT

UNDER37 CFR§1,56

Commissioner for Patents

P.O, Box 1450

Alexandria, VA 22313-1450

Commissioner:

Applicant submits herewith documents for the Examiner’s consideration 1n accordance

with 37 CFR §§1,56, 1.97 and 1.98.

Applicant respectfully requests that each listed document be considered by the Examiner

and be madeofrecord in the present application and that an initialed copy of Form PTO/SB/08

be returned in accordance with MPEP §609.

The submission of any document herewith is not an admissionthat such document

constitutes prior art againstthe claims ofthe present applicationor that such documentis

considered material to patentability as defined in 37 CFR §1.56(b). Applicants do not waive any

rights to take anv action which would be appropriate to antedate or otherwise removeas a

4828-0683-0894 1 j=
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Atty. Dkt. No. 080618-1581

competent reference any document submitted herewith. However. in accordance with MPEP§

609.04(a)(1). Applicant hereby states that for items for which the date of publication supplied

does not include the month ofpublication, the year ofpublication is sufficiently earlier than the

effective U.S. filing date and any foreign priority date so that the particular month ofpublication

is not in issue.

TIMING OF THE DISCLOSURE

The listed documents are being submitted in compliance with 37 CFR §1.97(c), before

the mailing date of any ofafinal action under 37 CFR §1.113, a notice of allowance under 37

CFR §1.311, or an action that otherwise closes prosecution in the application.

FEE

Fees in the amount of $180.00 to coverthe fee associated with an information disclosure

statement are being paid by credit card via EFS-Web.

The Commissioneris hereby authorized to charge any additional fees which may be

required regarding this submission under 37 C.F.R. $8 1.16-1.17, or credit any overpayment, to

Deposit Account Number 19-0741.

Respectiully submitted,

Date Feb. 29. 2016 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

4828-0683-08941 >.
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Unrrep States PATENT AND TRADEMARK OPFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark OfficeAddress) COMMISSIONER FOR PATENTS

1.0. Box 14350)
Mowandria, Virginia 22513-1450)AYN Spo.goiy

 
 APPLICATION NO, FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

14/849,981 QO/LOI2015 Hitesh BATRA OBO6L8-15581 6653

Fole TL peas

Foley & Lardner LLP a
3000 K STREET SLW. VALENROD, YEVGENY
SUITE 600

WASHINGTON, DC 20007-5109  
1672

NOTIFICATION DATE DELIVERY MODE 
O225/2016 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding,

The time period forreply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated “Notification Date" to the
following e-mail address(es);

ipdocketing @foley.com

PTOL-90A (Rev. (MWOT)
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Application No. Applicant(s)
14/849,981 BATRAET AL.

SITES ACHON SUNNORY Examiner Art Unit AIA (First Inventor to File)
YEVGENY VALENROD 1672 a
  

= The MAILING DATEofthis communication appears on the cover sheet with the correspondence address--
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING DATE OF
THIS COMMUNICATION.

Extensions of jime may be avallabla under the provisions of 37 GFA 1136(a). Inno event, however, may areply be timely tiled
after SIX (6) MONTHS from the mailing date of this communication

- lf NO period for raply is specified above, the maximum statutery period will apply and will expire SIX (6) MONTHSfram the mailing date of {his communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED(35 U.s.G. § 133),

Any reply received by the Office later than three months after the malling date of this communication, eveniflimely filed, may reduce any
earned patent lerm adjustment! See 37 CFR 1 704/b)

Status

1)EX] Responsive to communication(s)filed on 9/1075.
(A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/werefiled on ;

2a)(_] This action is FINAL. 2b)X] This action is non-final.
3)L] An election was made by the applicant in responseto 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 C.D. 11, 453 O.G. 213.

Disposition of Claims*

5) Claim(s) 1-10 is/are pending in the application.
5a) Of the above claim(s) is/are withdrawn from consideration.

 

 

 
6)L] Claim(s) is/are allowed.
7) Glaim(s) 1-10 is/are rejected.
8)L) Claims) is/are objected to.

 

3)[] Claims) are subjectto restriction and/or election requirement.
* | any claims have been determined allowable, you may beeligible to benefit from the Patent Prosecution Highway program at a

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

ito/wwwuspto.dov/patents/init events/oph/index.jsp or send an inquiry to PPHieedback@uspto.gov.

Application Papers

10)Z The specification is objected to by the Examiner.
11) The drawing(s)filed on is/are: a)[_] accepted or b)) objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance, See 37 GFR 1.85(a),

Replacement drawing sheet(s) including the correction is requiredif the drawing(s) is objected to, See 37 CFA 1.121(d)

Priority under 35 U.S.C. § 119

12)Z Acknowledgmentis made of a claim for foreign priority under 35 U-S.C. § 119(a)-(d) or (f),
Certified copies:

a) All b)[-] Some** c)] Noneofthe:
1.1 Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.0] Gopies ofthe certified 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 foralist of the certified copies not received.

 

 

 

Atiachmeni(s)

1) fx] Notice of References Cited (PTO-892) 3) Cj Interview Summary (PTO-413)
{ Paper No(s)/Mail Date

2) ix Information Disclosure Siatement(s) (PTO/SB/08a and/or PTO/SB/08b) 4 Oo Other:Paper No(s}/Mail Date 9/10/15; 10/13/15, ) net
U.S, Patent and Trademark Office
PTOL-326 (Rey 11-13) Office Action Summary Part of Paper No /Mail Date 20160222
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Application/Control Number: 14/849,981 Page 2
Art Unit: 1672

The present application is being examined underthe pre-AlAfirst to invent

provisions.

DETAILED ACTION

Claim Rejections - 35 USC § 103

In the event the determination of the status of the application as subject to AIA 35

U.S.C. 102 and 103 (or as subject to pre-AIA 35 U.S.C. 102 and 103)is incorrect, any

correction of the statutory basis for the rejection will not be considered a new ground of

rejection if the prior art relied upon, and the rationale supporting the rejection, would be

the same undereither status.

The following is a quotation of pre-AIA 35 U.S.C. 103(a) which forms the basis

for all obviousnessrejections setforth in this Office action:

(a) A patent may not be obtained thoughthe invention is notidentically disclosed or described
as set forth in section 102ofthistitle, if the differences between the subject matter soughtto
be patented and the prior art are such that the subject matter as a whole would have been
obvious at the time the invention was madeto a person having ordinary skill in the art to which
said subject matter pertains. Patentability shall not be negatived by the manner jn which the
invention was made.

This application currently namesjoint inventors. In considering patentability of the

claims under pre-AlA 35 U.S.C. 103(a), the examiner presumesthat the subject matter

of the various claims was commonly ownedat the time any inventions covered therein

were made absent any evidenceto the contrary. Applicant is advised of the obligation

under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was

not commonly owned at the time a later invention was madein order for the examinerto
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Application/Control Number: 14/849,981 Page 3
Art Unit: 1672

consider the applicability of pre-AIA 35 U.S.C. 103(c) and potential pre-AIA 35 U.S.C,

102(e), (f) or (g) prior art under pre-AIA 35 U.S.C. 103(a).

Claims 1-10 are rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable

over Moriarty et al (Journal of Organic Chemistry, 2004, 69, 1890-1902) in view of

Phares et al (WO 2005/007081 A2).

Scopeofprior art

Moriarty et al disclose a methodfor preparing treprostinil, Said method

comprises the stepsof: (a) alkylation of benzindene triol and (b) hydrolysis of the

product of step (a) (page 1895, Scheme 4, compounds 34 to 35 to 7; page 1902

preparation of compounds 35 and 7). 441g of treprostinil (compound 7) was prepared

at 99.7%purity.

Ascertaining the difference

Moriarty fails to teach preparation of a diethanolamine salt of treprostinil.

Moriarty also fails to teach preparation of a pharmaceutical product comprising

diethanolaminesalt.

Secondary reference

Phares et al teach preparation of treprostinil diethanolamine by dissolving

treprostinil acid and treating it with diethanolamine (page 22). Phares further discloses

two polymorphsof treprostinil diethanolamine (page 85) and disclosesstability via their

moisture sorption/desorption data (figure 22).

Obviousness
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Application/Control Number: 14/849,981 Page 4
Art Unit: 1672

One skilled in the art practicing the invention of Phares would have foundit

obvious to prepare a diethanolaminesalt of treprostinil prepared by the method of

Moriarty. Moriarty discloses a method for preparing a treprostinil acid which is a needed

starting material for the process of Phares. The resulting salt would meetthelimitations

directed to pharmaceutical product because treprostinil diethanolamineis the sole

claimed componentof the claimed pharmaceutical product.

One skilled in the art would have foundit obvious to prepare a pharmaceutical

product from the treprostinil diethanolamine salt of Phares prepared from the treprostinil

free acid that has been obtained by the process of Moriarty. One would alsofindit

obviousto store the treprostinil diethanolamine salt prior to preparation of a

pharmaceutical composition. On page 88 Phares describes minimal weight loss at

5%RH. One would simply store the product in an anhydrous environmentto avoid loss

of product.

Regarding the limitation directed to the level of impurities before and after

formation of the diethanol amine salt from the starting batch of treprostinil: Phares

meets the limitations directed to the method of preparing the diethanolaminesalt of

treprostinil. Phares teaches combining treprostinil with diethanol amine to form a salt

and further obtains two different polymorphsoftreprostinil via crystallization (page 85).

Since the instantly claimed methodis directed to the same sequence of steps the

amountof impurities in the treprostinil diethanolamine is inherently lower than it was in

the starting batch of treprostinil.
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Application/Control Number: 14/849,981 Page 5
Art Unit: 1672

Regarding claim 8, directed to the claimed pharmaceutical composition being in

solution. On page 58, Phares teaches a dosing solution comprising Treprostinil

diethanolamine.

Double Patenting

The nonstatutory double patenting rejection is based onajudicially created

doctrine groundedin public policy (a policy reflected in the statute) so as to prevent the

unjustified or improper timewise extension of the “right to exclude” granted by a patent

and to prevent possible harassment by multiple assignees. A nonstatutory double

patenting rejection is appropriate where the claims at issue are notidentical, but at least

one examined application claim is not patentably distinct from the reference claim(s)

because the examined application claim is either anticipated by, or would have been

obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d

1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir.

1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum,

686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619

(CCPA 1970); and In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d)

may be used to overcome an actual or provisional rejection based on a nonstatutory

double patenting ground provided the reference application or patent either is shown to

be commonly owned with this application, or claims an invention made as a resultof

activities undertaken within the scope of a joint research agreement. See MPEP §
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Application/Control Number: 14/849,981 Page 6
Art Unit: 1672

717,02 for applications subject to examination underthefirst inventor to file provisions

of the AIA as explained in MPEP § 2159. See MPEP §§ 706.02(I)(1) - 706.02(I)(3) for

applications not subject to examination underthefirst inventorto file provisions of the

AIA. A terminal disclaimer must be signed in compliance with 37 CFR 1.321 (b).

The USPTOInternet website contains terminal disclaimer forms which may be

used. Please visit www.uspto.gov/forms/. The filing date of the application in which the

form is filed determines whatform (e.g., PTO/SB/25, PTO/SB/26, PTO/AIA/25, or

PTO/AIA/26) should be used. A web-based eTerminal Disclaimer maybefilled out

completely online using web-screens. An eTerminal Disclaimer that meetsall

requirements is auto-processed and approved immediately upon submission. For more

information about eTerminal Disclaimers, referto

http://www. uspto.gov/patents/process/file/efs/guidance/eTD-info-|.jsp.

Claims 1-10 are rejected on the ground of nonstatutory double patenting as being

unpatentable over claims 24 and 26 of U.S. Patent No. 8,242,305 ('305). Although the

claims at issue are not identical, they are not patentably distinct from each other

because:

Claim 24 of ‘305 is directed to a process for the preparation of compound IV

(treprostinil). Said method comprises alkylation od benzindene triol to prepare

compound (V1) followed by hydrolyzing compound (V1) and contacting the hydrolysis

product with a base. In claim 26 the contacting base is diethanolamine.
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Application/Control Number: 14/849,981 Page 7
Art Unit: 1672

Claims 1-10 are provisionally rejected on the ground of nonstatutory double

patenting as being unpatentabie over claims 1-3, 8-14, of copending Application No.

14/754,932 (reference application). Although the claims at issue are not identical, they

are not patentably distinct from each other because both the instant claims and claims

of '932 are directed to a pharmaceutical product comprising treprostinil diethanolamine

and a method of preparing said productvia alkylation of benzindenetriol, hydrolysis,

contacting with a base to form a salt andisolation of the salt.

This is a provisional nonstatutory double patenting rejection because the

patentably indistinct claims have not in fact been patented.

Conclusion

Claims 1-10 are pending

Claims 1-10 are rejected

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to YEVGENY VALENRODwhosetelephone numberis

(571)272-9049. The examiner can normally be reached on mon-fri 8-4:30.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's

supervisor, Fereydoun G. Sajjadi can be reached on 571-572-3311. The fax phone

numberfor the organization wherethis application or proceeding is assigned is 571-

273-8300.
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Application/Control Number: 14/849,981 Page 8
Art Unit: 1672

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://pair-direct.uspto.gov. Should

you have questions on accessto 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 OR CANADA)or 571-272-1000.

/YEVGENY VALENROD/

Primary Examiner, Art Unit 1672
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RECEIVED |Now___. to charge/eredit DEPOSIT ACCOUNT

for following:

 

 

 
alg few 05107)
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Application/Control No. Applicant(s)/Patent Under
Reexamination

Search Notes 14849981 BATRA ETAL.

Examiner Art Unit

YEVEGENY VALENROD 1672

CPC- SEARCHED

                       
 
 
 
 

 CPC COMBINATION SETS - SEARCHED

Date Examiner  
US CLASSIFICATION SEARCHED 
 
 
 

SEARCH NOTES 
 

 
 

  

 

 
 

 
Examiner

2/22/2016
2/22/2016

Search Notes
EAST
Inventor
 

 
 

 

INTERFERENCE SEARCH 
  
 

Examiner US Class/

CPC Symbol
 US Subclass / CPC Group
 

 
 
 

 

NEVEGENY VALENROD/
Primary Examiner.Ad Unit 1672

 

US. Patent and Trademark Office Part of Paper No.» 201e0222
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UnrrepD Stares PATENT AND TRADEMARK OFFICE USTTED STATES PEPARTMENT OF COMMERCE
Uobted States Pawar ond Trademark Offioe
Addie, COMMISSIONER OR PATENTSPO Bow 1450

Alexi, Virgie 22319-1450www. Henin gov
 
 APPLICATION NUMBER FILING OR 37110) DATE FIRST NAMED APPLICANT ATTY, DOCKET NOJ/TITLE

14/849,98 | 09/10/2018 Mitesh BATRA OS0618-1581

CONFIRMATIONNO. 6653

22428 PUBLICATION NOTICE

Foley & Lardner LLP

3000 K STREET NW. dg1.0
SUITE 600

WASHINGTON, DC 20007-5109

Title:PROCESS TO PREPARE TREPROSTINIL, THE ACTIVE INGREDIENT IN REMODULIN?

Publication No.US-2015-0376106-A1
Publication Date:12/31/2015

NOTICE OF PUBLICATION OF APPLICATION

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

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

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 paymentof the appropriate fee setforth
in 37 CFR 1.19(a)(1). Orders for copies of patent application publications arehandled 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 correspondencefiled in the Office, may also be accessedvia the Internet through the Patent
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to accessthis status information is currently http://pair.uspto.gov/. Prior to
publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

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

 

Office of Data Managment. Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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Substitute for form 1449/PTO

INFORMATION DISCLOSURE
STATEMENTBY APPLICANT

Date Submitted: OCT 13 2015

fee asmany sheets as necessary)sheet 1

Docurment Number

Number-Kind Code”(if
‘ known)

| 3,703,544
| 3,888,916

Cite -No,’
Examiner
Initials*

BI
| B2

Cite |
No

Examiner ts -Initals* Cauntry Code™ Number”
Kind Code?(if known)

_ FOREIGN PATENT DOCUMENTS__
Foreign Patent Document. |

PTO/SB/08 (modified

 
Complete if Known

| 14/849,981
| 9/10/2015
| Hitesh BATRA

1672

_Yevgeny Valenrod
080618-1581

 

Application Number
Filing Date

First NamedInventor
Art Unit
Examiner Name

Attorney Docket Number

U.S. PATENT DOCUMENTS

hea | Pages, Columns, Lines,Where Relevant
Passages or Relevant

Figures Appear _

Publicatian Date
MM-DD-Y¥YY

Nameof Patentee or Applicantof
Cited Document

1211972 Morozowich
06/10/1975 _ SiSinkula

|
T
|

1
1|
|

——— ee

| Pages, Columns, Lines,
Where Relevant

Passagesor Relevant
Figures Appear

Nameof Patentee or
Applicant of Cited Documents

Publication Date
MM-DD-YYYY

NON PATENT LITERATURE DOCUMENTS

Examiner | Cite
Initials™ =| No.!|

Include nameof the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the
item (book, magazine, journal, serial, symposium, catalog, etc.) date, page(s), volume-issue

number(s), publisher, city and/or country where published,

| B3 | Steadymed Ltd., v. United Therapeutics Corporation, Petition for /nter Partes Review of U.S. Patent
No. 8,497,393, under 37 CFR 42.100, dated October 1, 2015, with Exhibits 1009, 1010, 1017 and

| 1018.B4 Ege, S., Organic Chemistry Second Edition, 1989, 541-547.

 

| Schoffstall et al., Microscale and Miniscale OrganicChemistry Laboratory Experiments, 2nd. Ed.,
| 2004, 200-202.

| Wiberg, Kenneth, Laboratory Technique in Organic Chemistry, 1960,112.

Examiner

Signature
4816-8431-4921.1

| Date
Considered
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Electronic AcknowledgementReceipt

a

International Application Number: 

 Confirmation Number: 6653 |

PROCESS TO PREPARE TREPROSTINIL, THE ACTIVE INGREDIENT IN
Title of Invention: REMODULIN®   
 

First Named Inventor/Applicant Name: Hitesh BATRA

ak.seenpoeese
Filer Authorized By: Stephen Bradford Maebius 

Attorney Docket Number: 080618-1581

Filing Date: 10-SEP-2015

 
 

Time Stamp: 13:18:49

Paymentinformation:

 
 

Submitted with Payment no 

File Listing:

Document vgs File Size(Bytes)/ Multi Pages

AERSATE heed MOLLPYLE
aay 
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Multipart Description/PDFfiles in .zip description

DocumentDescription Start End

Transmittal Letter 1 2

 

Information Disclosure Statement (IDS) Form (SBO8)

Warnings: 
Information:
 

5668850

Non Patent Literature IPRPetitionwithExhibits,pdf OT NS Tae 07 0 lechcaneetlted 129 149)
hoa

 
 

Warnings: 

Information:

Won Patent Literature Exhibit-1 008Ege7 989.pdf Garld Vecaics 7 Stelha2ressesFaure
edad

Information:

877416

Non Patent Literature Exhibit-10145choffstall2004.paf SPRAY etl ed AO cdlARtei|
ttch

Warnings: 
information:

80716

Non Patent Literature Exhiblt-1012Wiberg1960.pdf
55/1OW HOnTakAse Mile arHo

 
Information:
 

TotalFiles Size (in bytes); 8215567 

Liquidia - Exhibit 1006 - Page 120



Liquidia - Exhibit 1006 - Page 121

This AcknowledgementReceipt evidences receipt on the noted date by the USPTO ofthe indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar toa
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 componentsfora filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54)will be issued in due course and the date shownonthis
AcknowledgementReceiptwill establish the filing date of the application.

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

Ifa timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C, 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application asa
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 internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the InternationalFiling Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
national security, and the date shownon this Acknowledgement Receiptwill establish the internationalfiling date of
the application.
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Atty. Dkt. No, 080618-1581

IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

First Inventor Name: Hitesh BATRA

‘Tithe: AN IMPROVED PROCESS TO PREPARE

TREPROSTINIL, THE ACTIVE INGREDIENTIN
REMODULIN®

Appl. No.: 14/849,981

Filing Date: 9/10/2015

Examiner: Yevgeny Valenrod

Art Unit: 1672

Confirmation Number: 6653

INFORMATION DISCLOSURE STATEMENT

UNDER37 CFR §1.56

Commissioner for Patents

P.O. Box 1450.

Alexandria, VA 22313-1450

Commissioner:

Applicant submits herewith documents for the Examiner's consideration in accordance

with 37 CFR§§1,56. 1.97 and 1.98.

Applicant respectfully requests that each listed document be considered by the Examiner

and be made ofrecord in the present application and that an initialed copy of Form PTO/SB/08

be returned in accordance with MPEP §609,

The submission of any document herewith is not an admission that such document

consltutes prior art againstthe claimsofthe present application or that such documentis

considered material to patentability as defined in 37 CFR §1.56(b). Applicants do not waive any

4842-5181-8793.1 ‘I;
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Atty, Dkt, No. O80618-1581

rights to take any action which would be appropriate to antedate or otherwise remove as a

competent reference any document submitted herewith.

CONCISE EXPLANATION OF RELEVANCE

Document B3 is a Petition for /nfer Parfes Review filed against parent patent U.S.

8.497.393, dated October 1, 2015, including Exhibits 1009, 1010. 1017 and 1018. Documents

B1-B2 and B4-B6 are exhibits from said IPR Petition which are prior art items not already of

record in the present application.

TIMING OF THE DISCLOSURE

The listed documents are being submitted in compliance with 37 CFR §1.97(b), before

the mailing date of the first Office Action on the merits.

Although Applicant believes that no fee is required, the Commissioneris hereby

authorized to charge any additional fees which may be due to Deposit Account No. 19-0741.

Respectfully submitted,

 
OCT 23 2015

Date

FOLEY & LARDNER LLP Stephen B. Maebius
Customer Number: 22428 Attorney for Applicant
Telephone: (202) 672-5569 Registration No. 35,264
Facsimile: (202) 672-5399

4842-5181-8793.1 -to
'
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Unrrep Stares ParENT AND TRADEMARK OFFICE USTTED STATES PEPARTMENT OF COMMERCE
Uobted States Patent and Trademark Olfioe

“SMAUESIONER FOR PATENTS

 
 

Alexsmdrm, Virgie 2233-1450)ww bsnlgir
APPLICATION ‘ GRP ART

NUMBER Sich DATE UNIT PIL PEE REC'D ATTY. DOCKET.NO TOW CLAIMS IND CLAIMS

10 214/849,981 09/10/2015 1629 1600 O80618-1581
 

CONFIRMATION NO. 6653

22428 FILING RECEIPT
Foley & Lardner LLP

3000 K STREET NW. (OULUMY0
SUITE 600

WASHINGTON, DC 20007-5109

Date Mailed: 09/25/2015

Receipt is acknowledgedof this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subjectto collection.
Pleaseverify the accuracyof the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written requestfor a Filing Receipt Correction. Please provide a copyof this Filing Receipt with the
changes noted thereon.If you received a "Notice to File Missing Parts" for this application, please submit
any correctionsto this Filing Receipt with your reply to the Notice. When the USPTO processesthe reply
to the Notice, the USPTOwill generate another Filing Receipt incorporating the requested corrections

Inventor(s)
Hitesh BATRA, Herndon, VA;

Sudersan M. TULADHAR, Silver Spring, MD;
Raju PENMASTA,Herndon, VA;
David A. WALSH, Palmyra, VA;

Applicant(s)
United Therapeutics Corporation, Silver Spring, MD;

Assignment For Published Patent Application
United Therapeutics Corporation, Silver Spring, MD

Powerof Attorney: The patent practitioners associated with Customer Number 22428

Domestic Priority data as claimed by applicant
This application is a DIV of 13/933,623 07/02/2013 PAT 9156786
which is a CON of 13/548,446 07/13/2012 PAT 8497393
which is a GON of 12/334,731 12/15/2008 PAT 8242305

which claims benefit of 61/014,232 12/17/2007

Foreign Applications for which priority is claimed (You may beeligible to benefit from the Patent Prosecution
Highwayprogram at the USPTO.Please see http:/Awww.uspto.gov for more information.) - None.
Foreign application information must be provided in an Application Data Sheetin order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices
(PTO/SB/39 orits equivalent) has been received by the USPTO.

page | of 3
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If Required, Foreign Filing License Granted: 09/23/2015

The country code and numberof yourpriority application, to be usedforfiling abroad under the Paris Convention,
is US 14/849,981

Projected Publication Date: 12/31/2015

Non-Publication Request: No

Early Publication Request: No
Title

PROCESS TO PREPARE TREPROSTINIL, THE ACTIVE INGREDIENT IN REMODULIN®

Preliminary Class

514

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THEUNITED STATES

Since the rights granted by a U.S. patent extend only throughoutthe 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 considerthefiling of an international
application under the Patent Cooperation Treaty (PGT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-membercountry. The PCT process simplifies thefiling
of patent applications on the same invention in member countries, but does not result in a grant of “an international
patent" and doesnoteliminate the need of applicantsto file additional documents andfees 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 withits particular laws. Since the laws of many countriesdiffer
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 madein the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. Thefiling 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 asto the status of applicant's license for foreign filing.

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

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website. http:/Awww.stopfakes.gov. Part of a Department of Commerceinitiative,
this website includes self-help "toolkits" giving innovators guidance on howto protectintellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Governmenthotline at 1-866-999-HALT (1-866-999-4258),

page 2 of 3
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LICENSE FOR FOREIGN FILING UNDER

Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15

GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED"followed by a date appears on this form. Such licenses are issuedinall applications where
the conditions for issuance of a license have been met, regardless of whetheror not a license may be required as
set forth in 37 CFR 5.15. The scope andlimitations ofthis license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicatedis 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 bythe licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s)filed under 37 CFR 1.53(d). This
license is not retroactive.

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

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOTappearonthis form, Applicant maystill petition for a license under 37 CFR 5.12,
ia license is desired before the expiration of 6 manths from the filing date of the application. If 6 months has lapsed
from thefiling date of this application and the licensee has not received anyindication of a secrecy order under 35
U.S.C. 181, the licensee mayforeign file the application pursuant to 37 GFR 5.15(b).
 

SelectUSA

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

page 3 of 3
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PATENT APPLICATION FEE DETERMINATION RECORD Application ar Docket Number
Substitute for Form PTO-875 14/849,981

APPLICATION AS FILED - PART |!
(Golumn t} (Golumnz)

NUMBER FILED|NUMBER EXTRA
BASIC FEE

TOTAL CLAIMS

INDEPENDENT CLAIMS
(37 GFR 1 16{hil

Ifthe specification and drawings exceed 100
sheets of paper, the applicalion size fee due is
$310 ($155 for small entity) for each acteitional50 sheetsor fraction thereof. See 35 U.S.C.
41 (a)(1)(G) and 37 CFR 1,16(s).

MULTIPLE DEPENDENT CLAIM PRESENT(37 GFR 1,16(j))

APPLICATION SIZE
FEE
(27 GFR 1.16(s))

* fihe difference in column 1 is less than zero, enter "0" in column 2.

APPLICATION AS AMENDED- PART ||

(Gelumn 1) (Golumn 2)
CLAIMS HIGHEST

REMAINING NUMBER PRESENT
AFTER PREVIOUSLY EXTRA

AMENDMENT PAID FOR

FIRST PRESENTATION OF MULTIPLE DEPENDENT GLAIM (37 GFR 1 aij)

(Goluinn 3)

Total
(a7 GFA 1 ed)

(27 CFR Len)

Application Size Fee (37 GFR 116(5))

Minus:AMENDMENTA
(Golumn 1) {Golumn 2)

HIGHEST
REMAINING NUMBER PRESENT

AFTER PREVIOUSLY EXTRA
AMENDMENT PAID FOR

(Column 3)

Total
(S7.CFR 1 1euit
Independent!

(27. CFR 1 Lehi

Application Size Fee (27 CFR 1. 16i8})
AMENDMENTB

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (7 GFR 4 16())

SMALL ENTITY

SMALL ENTITY

TION

ADD'L FEE

I

ADD'L FEE
* (ithe entry in column 7 is fess than the entry in column. 2. write "9" in column 3,

“ ifthe "Highest Number Previously Paid For" IN THIS SPACEis less than 20, anter "20"
= itthe “Highest Number Previously Paid For’ IN THIS SPACEis less than 3, enter “3°

The “Highest Number Previously Paid For(Total or Independent) is the highest found in the appropriate tea in calumn 7

OTHER THAN
SMALL ENTITY

RATE($) FEE(3)

N/A 280

N/A

N/A ~J nm Ea.

ey o3

OTHER THAN
SMALL ENTITY

ADDITIONAL
RATE(S) FEES)

TOTAL
ADD'L FEE

ADDITIONAL
RATE(S) FEE(S)

‘

TOTAL
ADD'L FEE
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Atty. Dk. No. 080618-1581

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Inventor Name; Hitesh BATRA

litle: AN IMPROVED PROCESS TO PREPARE

TREPROSTINIL, THE ACTIVE INGREDIENT IN

REMODULIN®

Prior Appl. No.: 13/933623

Prior Appl. Filing
Date: 7/2/2013

Examiner: Unassigned

Art Unit: Unassigned

CONTINUING PATENT APPLICATION

TRANSMITTAL LETTER

Comrnissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner:

Transmitted herewith for filing under 37 C.F.R. § 1.53(b) is a:

| | Continuation [X] Division | | Continuation-In-Part (CIP)

of the above-identified copending prior application in which no patenting. abandonment,or

termination of proceedings has occurred, Priority to the above-identified prior applicationis

hereby claimed under 35 U.S.C, § 120 for this continuing application. The entire disclosure of

the above-identified prior application is considered as being part of the disclosure ofthe

accompanying continuing application and is hereby incorporated by reference therein.

{ | Applicant claims small entity status under 37 CFR 1.27,

=e
4825-5376-0296.1
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Atty. Dkt. No. 080618-1581

Enclosedare:

[|X| Description, Claim(s), and Abstract (24 pages).

|X] Executed Declarations (4 pages).

{X | Power of Attorney (1 pages).

|X] Information Disclosure Statement, Form PTO-SBO8.

[X] Application Data Sheet (37 CFR 1.76).

The adjustment to the numberof'sheets for EFS-Webfiling follows:

 

 

Numberof EFS-Web Numberof Sheets for EFS-Web
Sheets Adjustment
24 x 75% 18

=*
4825-5376-0296.1
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Atty. Dkt. No. 080618-1581

The filing fee is calculated below at the large entityrate:
 

Number Included Extra Rate Fee

Filed in ‘Totals
Basic Fee

Basie Filing $280.00 = $280.00
Fee

Search Fee $600.00 $600.00

Examination $720.00 $720.00

Fee

Size Fee 18 - 100 = 0 x $400.00 $0.00

Total 10 - 20 = 0 x $80.00 = $0.00

Claims:

Independent: 2 - 3 = 0 x $420.00 = $0.00
Ifany Multiple Dependent Claim(s) present: + $780.00 = $0.00
Surcharge under 37 CFR 1.16(e) for late fling of + $140.00 _ $0.00
Executed Declaration or late payment offiling tee -

Prioritized Examination fee (Track [) under 37 C.P.R.§ 1.17 (c) $0.00

Processing Fee (Track I) under 37 C.F-R. § 1.17 (i) $0.00_
TOTALFILING FEE: = $1600.00

Assignment Recordation Fee: + $40.00 = $0.00
Processing Fee under 37 CFR 1.17(i) for Late Filing + $140.00 _ $0.00
of English Translation of Application: z
Publication Fee $0.00

TOTALFEE = $1600.00 

The above-identified fees of $1600.00 are being paid bycredit card via EFS-Web.

The Commissioneris hereby authorized to charge any additional fees which maybe

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

Deposit Account No. 19-0741, Should no proper payment be enclosed herewith, as by the credit

card paymentinstructions in EPS-Webbeing incorrect or absent, resulting in a rejected or

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

Deposit Account No. 19-0741,

3.
4825-5376-0296 1
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Atty. Dkt. No. 080618-1581

Please direct all correspondenceto the undersigned attorneyor agent at the address

indicated below.

‘Ep ‘
5 SEP 1.0 2015

FOLEY & LARDNER LLP

Customer Number: 22428

Telephone: (202) 672-5569
Facsimile; (202) 672-5399

4825-5376-0296 1

Respectfully submitted,

Sop. jf f
figslas  

Stephen B. Maebius
Attorney for Applicant
Registration No. 35,264

Liquidia - Exhibit 1006 - Page 131



Liquidia - Exhibit 1006 - Page 132

Electronic Patent Application Fee Transmittal

Filing Date: 

AN IMPROVED PROCESS TO PREPARE TREPROSTINIL, THE ACTIVE INGREDIENT
Title of Invention: IN REMODULIN®  
 

First Named Inventor/Applicant Name: Hitesh Batra  

Kristel Schorr/Karen Walker

Attorney Docket Number: 080618-1581

Filed as Large Entity  

Basic Filing:  

Utility applicationfiling 

Utility Search Fee

Utility Examination Fee 1311

Claims:

 
 

Miscellaneous-Filing:

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

USD($)ee
Post-Allowance-and-Post-lssuance:
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AN IMPROVED PROCESS TO PREPARE TREPROSTINIL, THE ACTIVE
INGREDIENT IN REMODULIN™

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001]=This application is a Divisional of U.S. Application No, 13/933,623, filed July 2,

2013, which is a Continuation of U.S. Application No. 13/548,446, filed July 13, 2012, which

is a Continuation of U.S. Application No. 12/334,731, filed December 15, 2008, which

claims priority from U.S. 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 prostacyclin derivatives

and novel intermediate compounds useful in the process.

[0003] Prostacyclin 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”, was first described in US patent

4,306,075. Treprostinil, and other prostacyclin derivatives have been prepared as described

in Moriarty, et al in. Org. Chem, 2004, 69, 1890-1902, Drug of the Future, 2001, 26(4),

364-374, U.S. Pat. Nos. 6,441,245, 6,528,688, 6,765,117 and 6,809,223. Their teachings are

incorporated by reference to show howto practice the embodiments ofthe present invention.

{0005| U.S. Patent No, 5,153,222 describes use of treprostinil for treatment of pulmonary

hypertension. Treprostinil is approved for the intravenous as well as subcutaneous route, the

latter avoiding septic events associated with continuous intravenous catheters. U.S. 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, U.S. patent application publication No. 2005/0165111 discloses treprostinil treatment

of ischemic lesions. U.S. patent No. 7,199,157 discloses that treprostinil treatment improves

kidney functions. U.S. patent application publication No. 2005/0282903 discloses treprostinil

=i
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treatment of neuropathic foot ulcers. U.S. application No. 12/028,471 filed February 8, 2008,

discloses treprostinil treatment of pulmonary fibrosis. U.S. 6,054,486 discloses treatment of

peripheral vascular disease with treprostinil. U.S. patent application 11/873,645 filed

October 17, 2007 discloses combination therapies comprising treprostinil. U.S. publication

No. 2008/0200449 discloses delivery of treprostinil using a metered dose inhaler. U.S.

publication No. 2008/0280986 discloses treatmentofinterstitial lung disease with treprostinil.

U.S. application No. 12/028,471 filed February 8, 2008 discloses treatment of asthma with

treprostinil. U.S. 7,417,070, 7,384,978 and U.S. publication Nos. 2007/0078095,

2005/0282901. and 2008/0249167 describe oral formulations of treprostinil and other

prostacyclin analogs.

[0006] Because Treprostinil, and other prostacyclin derivatives are of great importance

from a medicinal point of view, a need exists for an efficient process to synthesize these

compounds ona 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 [, hydrate, solvate, prodrug, or pharmaceutically acceptable salt

thereof.

PO
My, Ly
OH

H

O(CH2),,COOH (l)

[0008]=The process comprises the following steps:

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

compound of formula IIL,

4822-2129-48881
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Yor
H YGG—Rr My Ly

ett OH
OH !

on.6 OCU (ir) O(CHp)WCN (IIT)

wherein

w= |, 2, or 3;

Y, is trans-CH=CH-, cis-CH=CH-, -CH2(CH2),,-, or -C=C-m is 1, 2, or 3;

Ry is

(1) -CpH2)-CH3, wherein p is an integer from | to 5, inclusive,

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

trifluoromethyl, (Cy-C3) allyl, or (Cy-Cs)alkoxy, with the proviso that not more than two

substituents are other than alkyl, with the proviso that Ry is phenoxy or substituted phenoxy,

only when R; and Ry are hydrogen or methyl, being the same ordifferent,

(3) phenyl, benzyl, phenylethyl, or phenylpropy! optionally substituted on

the aromatic ring by one, two or three chloro, fluoro, trifluoromethyl, (C\-C,)alkyl, or

(C\-C,)alkoxy, with the proviso that not more than two substituents are other than alkyl,

(4) ciseCH=CH-CH>-CHs,

(5) -(CH2)2-CH(OH)-CHsg,or

(6)—-(CH2)3;-CH=C(CH3)s;

Wherein -C(L)-Ry taken together is

(1) (Cy-Cy)eyeloalkyl optionally substituted by 1 to 3 (Cy-Csalkyl:

(2) 2-(2-furyLethyl,

(3) 2-(3-thienylethoxy, or

(4) 3-thienyloxymethryl;

M, is a-OH:B-Rs or @-Rs:B-OH or a-OR2:B-Rs or @-Rs:B-OR», wherein Rs is

hydrogen or methyl, Ro is an alcohol protecting group, and

Ly is d-Rs:B-Ry, a-Ry:B-Ra, or a mixture of o-Rs:B-Ry and a-Ry:B-R:, wherein

Ra and Ry are hydrogen, methyl, or fluoro, being the same or different, with the proviso that

one of Rs and Ry is fluoro only when the other is hydrogenor fluoro.

(b) hydrolyzing the productofstep (a) with a base,

232
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(c) contacting the product of step (b) with a base B to for a salt of formula |,

H YEGRe
M, Ly
OH

@
H HB

O(CHs),COoo? (.)

(d) reacting the salt from step (c) with an acid to form the compoundofformula I.

{0009} The present invention provides in another embodiment a process for the

preparation of a compoundof formula [V.

 
L

COOH (IV)

[0010] The process comprises the following steps:

(a) alkylating a compound ofstructure Y with an alkylating agent to produce a

compound of formula VI,

HO  
HtQH

OH (Vv) 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 formula IV,,

and
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(IV.)

(d) reacting the salt from step (b) with an acid to form the compound of

formula TV,

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,s-alkyl is a straight or branched alkyl group containing 1-3 carbon atoms,

Exemplary alkyl groups include methyl, ethyl, n-propyl, and isopropyl.

[0014| C).s-alkoxy is a straight or branched alkoxy group containing 1-3 carbon atoms.

Exemplary alkoxy groups include methoxy, ethoxy, propoxy, and isopropoxy.

(0015) Cy.7-cycloalkyl is an optionally substituted monocyclic, bicyclic or tricyclic alkyl

group containing between 4-7 carbon atoms, Exemplary cycloalkyl groups include but not

limited to cyclobutyl, cyclopentyl, cyclohexyl, and cycloheptyl.

[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 “prodrug” means a derivative of a compound that can

hydrolyze, oxidize, or otherwise react under biological conditions (in vitro or in vive) 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 biohydrolyzable groups such as biohydrolyzable

amides, biohydrolyzable esters, biohydrolyzable carbamates, biohydrolyzable carbonates,

biohydrolyzable ureides, and biohydrolyzable phosphate analogues (e.g., monophosphate.

diphosphate ortriphosphate).

| As used herein, “hydrate” is a form of a compound wherein water molecules are

combined in a certain ratio as an integral part of the structure complex of the compound.

[0019] As used herein, “solvate” is a form of a compound where solvent molecules are

combined in a certainratio as an integral part of the structure complex of the compound.

(0020) “Pharmaceutically acceptable” means in the present description being useful 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.

[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,

elycolic acid, maleic acid, malonic acid, oxalic acid, methanesulfonic acid, trifluoroacetic

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-methylglucamine, choline

and the like. Included in the invention are pharmaceutically acceptable salts or compounds of

any of the formulae herein.

[0022] Depending on its structure, the phrase “pharmaceutically acceptable salt,” as used

herein, refers to a pharmaceutically acceptable organic or inorganic acid or base salt of a

compound. Representative pharmaceutically acceptable salts include, ¢.g., alkali metal salts,

alkali earth salts, ammonium salts, water-soluble and water-insoluble salts, such as the

acetate, amsonate (4,4-diaminostilbene-2, 2 -disulfonate), benzenesulfonate, benzonate,

bicarbonate, bisulfate, bitartrate, borate, bromide, butyrate, calcium, calcium edetate,

camsylate, carbonate, chloride, citrate, clavulariate, dihydrochloride, edetate, edisylate,

estolate, esylate, fumarate, gluceptate, gluconate, glutamate, glycollylarsanilate,

hexafluorophosphate, hexylresorcinate, hydrabamine, hydrobromide, hydrochloride,

=f 5
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hydroxynaphthoate, iodide, isothionate, lactate, lactobionate, laurate, malate, maleate,

mandelate, mesylate, methylbromide, methylnitrate, methylsulfate, mucate, napsylate, nitrate,

N-methylglucamine ammonium salt, 3-hydroxy-2-naphthoate, oleate, oxalate, palmitate,

pamoate (1,1-methene-bis-2-hydroxy-3-naphthoate, einbonate), pantothenate,

phosphate/diphosphate, picrate, polygalacturonate, propionate, p-toluenesulfonate, salicylate,

stearate, subacetate, succinate, sulfate, sulfosalicylate, suramate, tannate, tartrate, teoclate,

tosylate, triethiodide, and valerate salts.

[0023]=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

compound of formula 1, or a hydrate, solvate, prodrug, or pharmaceutically acceptable salt

thereof.

HO
My Ly
OH

H

O(CH3),COOH (1)

[0025] The process comprises the following steps:

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

compound of formula III,
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Yigg
H Vi7GTCTR, My Lyf fi ae

My Ly
OH

H

OH H (It) O(CHz)yCN (UL)
wherein

w= |, 2. or 3;

Yj is trans-CH=CH-, cis-CH=CH-, -CH2(CH2),-, or -C=C-; m is 1, 2, or 3:

Ro is

(1) -CpH2,-CH3, whereinp is an integer from|to 5, inclusive,

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

trifluoromethyl, (C\-C;) alkyl, or (C\-C;)alkoxy, with the proviso that not more than two

substituents are other than alkyl, with the proviso that Rj is phenoxy or substituted phenoxy,

only when R; and Ry are hydrogen or methyl, being the same or different,

(3) phenyl, benzyl, phenylethyl, or phenylpropy! optionally substituted on

the aromatic ring by one, two or three chloro, fluoro, trifluoromethyl, (C)-C;)alkyl, or (C)-

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

(4) eis-CH=CH-CH-CHg,

(5) -(CH2)2-CH(OH)-CHa, or

(6) -(CH3)3-CH=C(CH3));

wherein -C(L;)-Rtaken togetheris

(1) (Cy-C;)cycloalkyl optionally substituted by | to 3 (C)-Cs)alkyl;

(2) 2-(2-furyDethyl,

(3) 2-(3-thienyl)ethoxy, or

(4) 3-thienyloxymethy];

M, is a-OH:B-Rs or &-Rs:B-OHor @-ORo:-Rs or o-Rs:B-OR2, wherein Rs 1s

hydrogen or methyl, Rs is an alcohol protecting group, and

L; is o-Ra:B-Ry, o-Ry:B-Ra, or a mixture of o-Rs:B-Ry and a-Ry:B-Ra, wherein

R; and Ry are hydrogen, methyl, or fluoro, being the same or different, with the proviso that

one of Ra and Ry is fluoro only when the other is hydrogen or fluoro.

(b) hydrolyzing the product of step (a) with a base,

See
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(c) contacting the product of step (b) with a base B to for a salt of formula |,

H YGRe
M, Ly
OH

@
H HB

O(CHs),COoo? (I,)

(d) reacting the salt from step (c) with an acid to form the compound of formula J.

(0026] In one embodiment, the compound of formula | is at least 90.0%, 95.0%, 99.0%,

(0027) The compound of formula I can be prepared from a compound of formula X1,

which is a cyclization product of a compound of formula X as described in U.S. Pat,

No.6,441,245,

OR, OR, VEERr
M, Ly

- o
Ee

O(CH2),CH3 "oxy O(CHa)xCHa (XI)

Wherein n is 0, 1, 2, or 3.

[0028] The compound of formula [1 can be prepared alternatively from a compound of

formula XIII, which is a cyclization product of a compound of formula XII as described in

ULS. Pat. No. 6,700,025.

ye Yi"E-G—Ry
CS Ma Ly

GS. Me OH
“SS Yi fi fi Ry

My Ly H ;
OBn (XII) OBn (X11)

[0029] One embodiment of the present invention is a process for the preparation of a

compound having formula [V, or a hydrate, solvate, or pharmaceutically acceptable salt

thereof.

4822-2129-48881

Liquidia - Exhibit 1006 - Page 145



Liquidia - Exhibit 1006 - Page 146

Atty. Dkt. No. 080618-1581

 
L

COOH (IV)

{0030]=The process comprises

(a) alkylating a compound of structure V with an alkylating agent such as

CICH>CN to produce a compound of formula VI,

HO

OMNOH

' L
OH (V) CN (VI)

 
(b)—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

 
® NH,(CHsCH;OH)»

(d) reacting the salt from step (b) with an acid such as HCI to form the compound

of formula TV.

[0031]=In one embodiment, the purity of compound of formula IV is at least 90.0%,

95.0%, 99.0%, 99.5%.

<1
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In one embodiment, the process further comprises a step of isolating the salt of

In one embodiment, the base B in step (c) may be ammonia, N-methylglucamine.

procaine, tromethanine, magnesium, L-lysine, L-arginine,or triethanolamine.

[0034]

and they have the following meanings:

“MW” means molecular weight,

“Eq.” means equivalent.

“TLCmeans thin layer chromatography.

The following abbreviations are used in the description and/or appended claims,

“HPLC”means high performance liquid chromatography,

“PMA” means phosphomolybdic acid.

“AUC” means area undercurve.

[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.

EXAMPLES

Example 1.—Alkylation of Benzindene Triol

HO

OOH + L  
 

Acetone, RT
CN

OH

=T}=

4822-2129-48881
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Name MW Amount Mol.

Benzindene Triol 332.48 1250¢8 3.76

75,

 

K:COs (powder)|13820

 

3

CICH:CN 50 547 ¢ Tl 2.0

BuyNBr 322.37 . f

ieee|oe
Celite?545 = lis¢ = te

  
 

[0037] A 50-L, three-neck, round-bottom flask equipped with a mechanical stirrer and a

thermocouple was charged with benzindene triol (1250 &), acetone (19 L) and KoCO;

(powdered) (1296 g), chloroacetonitrile ($67 g), tetrabutylammonium bromide (36 g). The

reaction mixture was stirred vigorously at room temperature (23+2°C) for 16-72 h. The

progress of the reaction was monitored by TLC, (methanol/CH:Ch; 1:9 and developed by

10%ethanolic solution of PMA). After completion of reaction, the reaction mixture was

filtered with/vithout Celite pad. The filter cake was washed with acetone (10L). The filtrate

was concentrated in vacuo 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, MeQH

H,O, Reflux

c
CN

s)\9=
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Name MW Amount

Benzindene Nitrile 371.52 1397 g*

 

Methanol  
Water

*Note: This weightis based on 100%yield from the previous step. This is not isolated yield.

[0038]=A 50-L. cylindrical reactor equipped with a heating/cooling system, a mechanical

stirrer, a condenser, and a thermocouple was charged with a solution of benzindenenitrile 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 72.2°C). The progress of the

reaction was monitored by TLC (for TLC purpose, 1-2 mL 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; Eluent: methanol/CHsCls; 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 vacuo at 50-SS°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. * 6 L) to remove impurities soluble in ethyl acetate. To aqueous layer, ethyl acetate (22

L) was added and the pH of reaction mixture was adjusted to 1-2 by adding 3M HCI (1.7 L)

with stirring. The organic layer was separated and the aqueous layer was extracted with ethyl

acetate (2 * 1] L). The combined organic layers were washed with water (3 * 10 L) and

followed by washing with a solution of NaHCO, (30 g of NaHCO, dissolved in 12 L of

water). The organic layer was further washed with saturated solution of NaCl (3372 ¢ of

NaCl dissolved in water (12 L)) and dried over anhydrous NaoSO, (950-1000 g), once

filtered.

[0040]=The filtrate was transferred into a 72-L reactor equipped with mechanicalstirrer, 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"545 (300-600 g) was prepared in sintered glass

hk
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funnel using ethyl acetate. The hot suspension wasfiltered through the pad of Celite"545.

The Celite”545 was washed with ethyl acetate until no compound was seen on TLC ofthe

washings.

[0041]=Thefiltrate (pale-yellow) was reduced to volume of 35-40 L by evaporation in

vacuo at 50-55°C for direct use in next step.

Example 3. Conversion of Treprostinil to Treprostinil Diethanolamine Salt (1:1)

  (I) EIOH, EtOAc rreke

(I) Heptane Slurry = 
 

o OH
e oe,

coo HN,

OH

Name MW Amount Mal Eq

Treprostinil 1.0

Diethanolamine Had

Ethanol —

  
Ethyl acetate -

Treprostinil Diethanolamine
Salt (seed) a5 l2¢ SS =

   
 

*Note: This weight is based on 100% yield from benzindene triol. It is not isolated yield. The

treprostinil was carried from previous step in ethy! acetate solution and used as suchfor 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 usedfor rinsing theflask.

{0042} =A S50-L, cylindrical reactor equipped with a heating/cooling system, a mechanical

slirrer, a condenser, and a thermocouple was charged with a solution of treprostinil in ethyl!

acetate (35-40 L from the previous step), anhydrous ethanol (5.1 L) and diethanolamine

(435 2). While stirring, the reaction mixture was heated to 60-75°C, for 0.5-1.0 h to obtain a

clear solution. The clear solution was cooled to 554+5°C. At this temperature, the seed of

—|4—
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polymorph B of treprostinil diethanolamine salt (~12 g) was added to the clear solution. The

suspension of polymorph B was stirred at this temperature for | h. The suspension was

cooled to 2042°C overnight (over a period of 16-24 h). The treprostini! diethanolamine salt

was collected by filtration using Aurora filter equipped with filter cloth, and the solid was

washed with ethyl acetate (2 * 8 L). The treprostinil diethanolamine salt was transferred to a

HDPE/glass container for air-drying in hood, followed by drying in a vacuum oven at

50£5°C under high vacuum.

(0043) At this stage, if melting point of the treprostinil diethanolamine salt is more than

104°C, it was considered polymorph B. There is no need of recrystallization. Ifit is less than

104°C.it is recrystallized in EtOH-EtOActo increase the melting point,

Data on Treprostinil Diethanolamine Salt (1:1)

Wt. of Wt. of Treprostinil
Benzindene Triol Diethanolamine Salt (1:1) Yield Melting point

Batch No. (g) (z) (%) (°C)

I 1250 1640 $8.00 104,3-106.3

2 1250 1528 82.00% 105.5-107.2

3 1250 1499 80.42* 104.7-106.6

4 1236 1572 85.34 105-108

*Nore: In this batch, approximately 1200 mL of ethyl acetate solution of treprostinil 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 of Treprostinil Diethanolamine Salt (1:1)

[sich[ Amownt[Rain —nil
Dicthanolamine Salt 3168 ¢

Heptane 37.5L 

15
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Name Batch No. Amount Ratio

Treprostinil
Dicthanolamine Salt 2 3071 g |

Heptane ~ 36.0 L 12 

(0044)=A 50-L, cylindrical reactor equipped with a heating/cooling system, a mechanical

Slirrer, a condenser, and a thermocouple was charged with slurry of treprostinil

diethanolaminesalt in heptane (35-40 L). The suspension was heated to 70-80°C for 16-24 h.

The suspension was cooled to 2222°C over a peniod of 1-2 h, The salt was collected by

filtration using Aurora filter. The cake was washed with heptane (15-30 L) and the material

was dried in Aurora filter for 1 h. The salt was transferred to trays for air-drying overnight in

hood until a constant weight of treprostinil diethanolamine salt was obtained. The material

was dried in oven under high vacuum for 2-4 h at 50-55°C.

Analytical data on and Treprostinil Diethanolamine Salt (1:1)

Test Batch 1 Batch 2

IR Conforms Conforms

Residue on [gnition (ROI) <0.1% wiw <0.1% wiw

Water content 0.1%w/w 0.0% w/w

Melting point 105.0-106.5°C 104,5-105.5°C

Specific rotation [a]”*sx9 +34.6° +35°

Organic volatile impurities

* Ethanol * Not detected * Not detected

« Ethyl acetate * Not detected = <0.05% wiw

* Heptane *  <0,05%w/w *  <0.05%w/w

HPLC (Assay) 100.4% 99.8%

Diethanolamine Positive Positive

—l6—
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Example 5. Conversion of Treprostinil Diethanolamine Salt (1:1) to Treprostinil

 MOH

  HCl, HgO-EtOAca

Recrysiallizalion
in ELOH-H;0

9 OH

oe o-/ £COO H.N” ba)
OH

 
[0045] A 250-mL, round-bottom flask equipped with magnetic stirrer was charged with

ireprostinil diethanolamine salt (4 g) and water (40 mL), The mixture wasstirred to obtain a

clear solution. To the clear solution, ethyl acetate (100 mL) was added. While stirring, 3M

HCI! (3.2 mL) was added slowly until pH ~1 was attained. The mixture was stirred for 10

minutes and organic layer was separated. The aqueous layer was extracted with ethyl acetate

(2 * 100 mL). The combined organic layers was washed with water (2 * 100 mL), brine

(1 * 50 mL) and dried over anhydrous Na,SO,. The ethyl acetate solution of treprostinil was

filtered and the filtrate was concentrated under vacuum at SO°C to give off-white solid. The

crude treprostinil 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% ethanolic solution in water, The cake of treprostinil was air-dried overnight and further

dried in a vacuum oven at 50°C under high vacuum to afford 2.9 ¢ of treprostinil (Yield

91.4%, purity (HPLC, AUC, 99.8%).

Analytical data on Treprostinil from Treprostinil Diethanolamine Salt (1:1) to

 

Treprostinil

Batch No. Yield Purity (HPLC)

I 91.0% 99.8% (AUC)

2 92.0% 99.9% (AUC)

3 93.1% 99.7% (AUC)

4 93.3% 99.7% (AUC)

5 99.0 % 99.8% (AUC)

6 94.6% 99.8% (AUC)

S72
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Example 6, Comparison of the former process and a working example of the process

according to the present invention

  
 
 
 
 
  
 
 

  

Working example of the
Process according to the

Step Former Process present invention
No. Steps (Batch size: 500g) (Batch size: 5 kg)

Nitrile 

 | 500
2 Acetone 20 L (1:40 wt/wt) _75 L (1:15 wt/wt)

Potassium |

| carbonate | 1,300 ¢

 

(64e 
 

 
_Chloroacetonitrile

- Tetrabutylammoniu
 

 

 

 

 

5m bromide 42 g (0.08 eq) _145 ¢ (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

® __ before filtration Yes (10 L) | No

9 Filter _Celite Celite
10 Washing Ethyl acetate (10 L) | Acetone (50 L)
oe Evaporation Yes Yes1

Silica gel column
Dichloromethane:0.5 L

Ethyl acetate: 45 L
12. Purification -Hexane: 60 L No column
 

_ Evaporation after
 

 

 

    
 

13 column Yes No

14 Yield of nitrite | 109-112 % Not checked

Treprostinil (intermediate)

15 | Methanol _7,6 L (50-L reactor) 50 L (50-gal reactor)
Potassium

| 3.375g (4 eq)
17|Water {2.2L I7L

Sia
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18|%of KOH | 30% | 20%| ] |

19 | Reflux time (3-3.5h 4-Sh
20 Acid used 2.6 L(3 Mj) 12L(3 Mj

Removal of

21 | impurities |3 * 3 L Ethyl acetate 2 x 20 L Ethyl acetate

22 Acidification | O55, (6.5 1.
Ethyl acetate |

23 | extraction |$* 17 L=35L -90+45+45 = 180 L

24|Water washin (2x 8L (3.x 40L

Sodium bicarbonate 120 g in 30L water + 15 L
25 washing _Not done brine
26 __ Brine washin | Not done /1 x 40L
27__Sodium sulfate lkg _Not done

Sodium sulfate | Before charcoal, 6 L
28 filtration | ethyl acetate N/A

170 g, reflux for 1.5 h, through charcoal cartridge
Pass hot solution (75°C)

filter over Celite, 11 L and clean filter, 70 L ethyl
  

29 | Charcoal ethyl acetate acetate

| Yes, to get solid Yes, adjust to 150 L
30. Evaporation _intermediate treprostinil|solution

Treprostinil Diethanolamine Salt 

| 1,744 ¢ diethanolamine,
31 Salt formation _Not done | 20 L ethanol at 60-75°C.
 

To 20°C over weekend;

add 40 L ethyl acetate;
 

 

32 Ceolin N/A _cooled to 10°C
Wash with 70 L ethyl

33, Filtration | N/A _acetate

| Air-dried to constant wt.,
34 Drying N/A 2 days
 

Treprostinil (from 1.5 kg Treprostinil diethanolaminesalt) 

15 L water + 25 L ethyl
 

 

  
 

35 _| Hydrolysis | N/A _acetate + HCI |
36|Extraction | N/A (2 * 10 Lethyl acetate
37. Water wash | N/A 3 x 10L

_|9~—
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_ 38 | Brine wash |

39~~Sodium sulfate

| Wash with 6 L ethyl
40 |Filter | N/A _| acetate

To get solid, intermediate

41 Evaporation | N/A - _Treprostinil
42___Crude dryingon tray | | or 3 days _Same

Ethanol & water for

43|cryst. pSALtS1b {10.2L+10.2E(same%)
44 | Crystallization in | 20-L rotavap flask _50-L jacketed reactor

Temperature of / 50°C to 0°C ramp, 0°C

45 crystallization | 2 hr.t., fridge -0°C 24h|overnight

46|Filtration _ Buchner funnel _Aurora filter
20%(10 L) cooled | 20%(20 L) cooled

47__|Washing | ethanol-water ethanol-water

Buchnerfunnel (20 h) Aurora filter (2.5 h)
48 Drying before oven _ Tray (no) Tray (4 days)

49|Oven drying | 15 hours, 55°C 6-15 hours, 55°C
50 | Vacuum _<-0.095 mPA _<5 Torr

| S1__|UT-15 yield weight | ~ 535. ¢ _~ 1,100 ¢
52“yield from triol) | ~ 91% | + 89%
53|Purity | ~ 99.0% 99.9%
 

0046] The quality of treprostinil produced according to this invention is excellent. The

purification of benzindene nitrile by column chromatography is climinated. The impurities

carried over from intermediate steps (i.e. alkylation of triol and hydrolysis of benzindene

nitrile) are removed during the carbon treatment and the salt formation step. Additional

advantages of this process are: (a) crude 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

treprostinil without isolation. This process provides better quality of final product as well as

saves significant amount of solvents and manpowerin purification of intermediates.

[0047 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

—=270—
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in the art that various modifications may be made to the disclosed embodiments and that such

modifications are intended to be within the scope of the present invention.

[0048] ~All of the publications, patent applications and patents cited in this specification are

incorporated herein by reference in their entirety.
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WHATIS CLAIMEDIS:

I. A pharmaceutical composition comprising treprostinil or a pharmaceutically

acceptable salt thereof, said composition prepared by a process comprising providing a

starting batch of treprostinil having one or more impurities resulting from prior alkylation and

hydrolysis steps, forming a salt of treprostinil by combiningthe starting batch and a base,

isolating the treprostinil salt, and preparing a pharmaceutical composition comprising

treprostinil or a pharmaceutically acceptable salt thereof from the isolated treprostinil salt,

whereby a level of one or more impurities found in the starting batch oftreprostinil is lower

in the pharmaceutical composition, and wherein said alkylation is alkylation of benzindene

triol.

2: The pharmaceutical composition of claim |, wherein the salt is isolated in

crystalline form.

3. The pharmaceutical composition ofclaim 2, wherein the isolated salt is at least

99.8%pure.

4. The pharmaceutical composition of claim 1, wherein the baseis selected from

the group consisting of sodium, ammonia, potassium, calcium, ethanolamine,

diethanolamine, N-methylglucamine, and choline.

5. The pharmaceutical composition of claim 4, wherein the base is

diethanolamine.

6. The pharmaceutical composition of claim 1, wherein the base is combined

with treprostinil that has not been previously isolated.

re The pharmaceutical composition of claim 1, wherein the isolated salt is stored

at ambient temperature.

8. The pharmaceutical composition of claim 1, which is a pharmaceutical

solution.

9, A process of preparing a pharmaceutical product comprising treprostinil or a

pharmaceutically acceptable salt thereof, comprising alkylating a triol intermediate of the

formula:

nde
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HO

HL C)Y

OH

hydrolyzing the resulting compound to form treprostinil, forming a salt of treprostinil

stable at ambient temperature, storing the treprostinil salt at ambient temperature, and

preparing a pharmaceutical product from the treprostinil salt after storage, wherein the

pharmaceutical product comprises treprostinil or a pharmaceutically acceptablesalt thereof.

19, A pharmaceutical product prepared by the process of claim 9.
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ABSTRACT

This present invention relates to an improved process to prepare prostacyclin

derivatives. One embodiment provides for an improved process to convert benzindene triol

to treprostinil via salts of treprostinil and to purify treprostinil.
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applicant under 37 CFR 1.46 (assignee, person to whom the inventoris obligated to assign, or person who otherwise showssufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be
identified in this section.

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

() Person to whom the inventoris obligated to assign. QO Person who shows sufficient proprietary interest

if applicant is the legal representative, indicate the authority to file the patent application, the inventoris:

 
 

 
 

Name of the Deceased or Legally Incapacitated Inventor | |
If the Applicant is an Organization check here. BX]

Organization Name
 

United Therapeutics Corporation

Mailing Address Information For Applicant: 
 

 

Address 1 1040 Spring Street

Address 2

City Silver Spring State/Province MD 

EFS Web 2.2.12
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PTOVAIAN4 (97-14)
Approved for use through 04/30/2017. OMB 0651-0032

U.S, Patent and Trademark Office, U.S, DEPARTMENT OF COMMERCE
Under tne Paperwork Reduction Act of 1995, no persons are required te respond to a collection of information unless it contains a valid OMB contral number

080618-1581 
 

 

 
 

  
Attorney Docket Number

Application Data Sheet 37 CFR 1.76
 

Application Number 

 
 

Title of Invention|AN IMPROVED PROCESS TO PREPARE TREPROSTINIL, THE ACTIVE INGREDIENT IN REMODULIN®
—) 
 

' Email Address   

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

 
 

Assignee Information including Non-Applicant Assignee Information:
 

Providing assignmentinformation in this section does not subsitute for compliance with any requirementof part 3 of Title 37 of CFR to
have an assignmentrecorded by the Office.   

Assignee 1  

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication . An assignee-applicant identified in the "Applicant Information” section will appear on the patent application
publication as an applicant, For an assignee-applicant, complete this section only if identification as an assigneeis also desired on the
patent application publication,

\f the Assignee or Non-Applicant Assignee is an Organization check here. XX] |
Organization Name uU nited Therapeutics Corporation

   

 

 

  

Mailing Address Information For Assignee including Non-Applicant Assignee:

1040 Spring Street |

Postal Cade

   

 
 

Address 1

Address 2

 
 
 

 
 
 
 
 

 
 
 Country  

  Phone Number Fax Number

 

 

  

Email Address   

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

Signature:
NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and
certifications.

Date (YYYY-MM-DD)) SEP 7 () 2015 

First Name or Maebius Registration Number 

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

EFS Web 2.2\12
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PTOVAIA/14 (07-14)
Aporoved for use through 04/30/2017, OMB 0651-0032

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

080615-1581  
 

 

be 204 Attorney Docket Number
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention|AN IMPROVED PROCESS TO PREPARE TREPROSTINIL, THE ACTIVE INGREDIENT IN REMODULIN®
   

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTOto process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form ta the USPTO. Time will vary depending upon the individual case. Any comments on the amount oftime you require to
complete this farm and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS, SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

EFS Web 2:23.12
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»Rf

PTO/AIA/O1 (modified) 
 
 

 DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION
USING AN APPLICATION DATA SHEET(37 CFR1.76)  080618-1256

Title of AN IMPROVED PROCESS TO PREPARE TREPROSTINIL, THE ACTIVE INGREDIENT IN
Invention REMODULIN®

As the below named inventor, | hereby declare that:

This declaration (J=The attached application, or
is directed to:

oO United States application or PCT international application number
filed on

The above-identified application was made orauthorized lo be made by me.

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

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

WARNING:

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

LEGAL NAME OF INVENTOR

inventor —-Hitesh BA Date (Optional): ure G 227
Signature: ‘AL

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

 
4834-6734-6452.1
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DECLARATION(37 CFR 1.63) FOR UTILITY OR DESIGN 080618-1256
APPLICATION USING AN APPLICATION DATA SHEET (37 CFR1.76)

Title of AN IMPROVED PROCESS TO PREPARE TREPROSTINIL, THE ACTIVE INGREDIENT IN
Invention REMODULIN®

As the below named inventor, | hereby declare that:

This declaration 63~—s-The attached application, or
is directed to:

oO United States application or PCT international application number.
filed on

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

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

| hereby acknowledgethatany willful false statement madein this declaration is punishable under 18 U.S.C. 1001 by
fine or imprisonment of not more than (5) years, or both,

WARNING:

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

LEGAL NAME OF INVENTOR

Inventor:  Sudersan M. TULADHAR Date (Optional): Jus. 2013
Signature: Airthea

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

 
4834-6734-6452.1
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DECLARATION(37 CFR 1.63) FOR UTILITY OR DESIGN 080618-1256
APPLICATION USING AN APPLICATION DATA SHEET(37 CFR 1.76)

Title of AN IMPROVED PROCESS TO PREPARE TREPROSTINIL, THE ACTIVE INGREDIENTIN
Invention REMODULIN®

As the below namedinventor, | hereby declare that:

This declaration Es Theattached application, or
is directed fo:

Oo United States application or PCT international application number
filed on

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

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

| hereby acknowledge that anywillful false statement madein this declaration is punishable under 18 U,S,C. 1001 by
fine or imprisonmentof not more than (5) years, or both.

WARNING:

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

LEGAL NAME OF INVENTOR

Inventor: Raju PENMASTA Date (Optional); “Jun 24% o/s

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

 
4834-6734-6452.1

Liquidia - Exhibit 1006 - Page 170



Liquidia - Exhibit 1006 - Page 171

DECLARATION(37 CFR 1.63) FOR UTILITY OR DESIGN 080618-125
APPLICATION USING AN APPLICATION DATA SHEET(37 CFR 1.76)

AN IMPROVED PROCESS TO PREPARE TREPROSTINIL, THE ACTIVE INGREDIENTIN
REMODULIN®

As the below named inventor, | hereby declare that:

This declaration &~—-The attachedapplication, or
is directed to;

O United States application or PCT international application number
filed on

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

| believe that | am the original inventor or an originaljoint inventorof a claimed invention in the application.

| hereby acknowledge that anywillful false statement madein this declaration is punishable under 18 U.S.C. 1001 by
fine or imprisonmentof not more than (5) years, or both,

WARNING:

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

LEGAL NAME OF INVENTOR

Inventor; David A. WALSH Date (Optional): LH 2p(>
Signature: > tse es SQL,

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

 
4834-6734-6452.1
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PTO/ALA/&0 (07-12)
Approved for use through 11/30/2014. OMB 0651-0035

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

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

| hereby revoke all previous powers of attorney given in the application identified in the attached statement
under 37 CFR 3.73(c).
| hereby appoint:

 

Practitioners associated with Customer Number 99428

OR

[| Practitioner(s) named below (if more than ten patent practitioners are to be named, then a customer number must be used):
Registration

Number

As attorney(s) or agent(s) to represent the undersigned before the United States Patent and Trademark Office (USPTO)in connection with
any and all patent applications a ssigned only to the undersigned according to the USPTO assignment records or assignments docu ments
attachedto this form in accordance with 37 CFR 3,73(c).

Please change the correspondence addressfor the application identified in the attached statement under 37 CFR 3.73(c)to:

The address associated with Customer Number’ 22428

OR
Firm or
Individual Name

Address

City

Country

Telephone

Assignee Name and Address:

 

 

 

 

 

United Therapeutics Corporation
1040 Spring Street
Silver Spring, Maryland 20910

A copy ofthis form, together with a statement under 37 CFR 3.73(c) (Form PTO/SB/96 or equivalent) is required to be
Filed in each application in which this form is used. The statement under 37 CFR 3.73(c) may be completed by one of
The practitioners appointed in this form, and mustidentify the application in which this Powerof Attorneyis to befiled.

SIGNATUREof Assignee of Record
Theindividual whose signature andtitle is supplied below is authorized to act on behalf of the assignee

Signature|AAASSu Date \ 2 f' iA( Te
Telephone 7. 02- 72- 1zeF
 

 

 
This collection of information is required by 37 CFR 1.31, 1.32 and 1.33. The information is required to obtain or retain a benefit by the public whichis to file (and
by the USPTOto process) an application, Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11.and 1.14. This collection is estimated to take 3 minutes
to complete, including gathering, preparing, and submitting the campletea application form to the USPTO, Time will vary depending uponthe individual case, Any
camments on the amount oflime you require to complete this form and/or suggestions for reducing this burden, should be sent fo the Chief Information Officer,
U.S, Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMSTO THIS ADDRESS, SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

\f you need assislance in completing the form, call 1-800-PTO-9199 and select option 2.
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Atty. Dkt. No. O80618-158|

IN THE UNITED STATES PATENTAND TRADEMARKOFFICE

First Inventor Name: Hitesh BATRA

Title: AN IMPROVED PROCESS TO PREPARE

TREPROSTINIL, THE ACTIVE INGREDIENT[N

REMODULING

Appl. No.: Unassigned (DIV of 13/933,623)

Filing Date: Herewith

Examiner: Unassigned

Art Unit: Jnassigned

INFORMATION DISCLOSURE STATEMENT

UNDER 37 CFR §1.56

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner:

Applicant submits herewith documents for the Examiner's consideration in accordance

with 37 CFR §§1.56. 1.97 and 1.98.

Applicant respectfully requests that each listed document be considered by the Examiner

and be made of record in the present application and that an initialed copy of Form PTO/SB/08

be returned in accordance with MPEP §609.

Applicant requests that, in accordance with 37 CFR §1.98(d), the Examinerreview all

applications relied on for an earlier effective filing date under 35 U.S.C. 120, including

application no. 12/334,731, filed 12/15/2008; application no. 13/548,446,filed 7/13/2012:

application no. 13/933623, filed 7/2/2013, for copies of references of record therein that are not

being provided here: although Applicant would be pleased to provide copies of any such

documents at the Examiner’s request.

4824-0617-1944 | 44¢
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Atty. Dkt. No. 080618-1581

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 documentis

considered material to patentability as defined in 37 CFR §1.56(b). Applicants do not waive any

rights to take any action which would be appropriateto antedate or otherwise remove as a

competent reference any document submitted herewith.

TIMING OF THE DISCLOSURE

The listed documents are being submitted in compliance with 37 CFR §1.97(b). within

three (3) monthsofthe filing date ofthe application.

Although Applicant believes that no fee is required, the Commissioneris hereby

authorized to charge any additional fees which maybe due to Deposit Account No. 19-0741.

Respectfully submitted,

 

 

SEP 10 2018 m33ghee
SEMled Date By

FOLEY & LARDNER LLP Stephen B, Maebius
Customer Number: 22428 Attorney for Applicant
Telephone: (202) 672-5569 Registration No. 35,264
Facsimile: (202) 672-5399

4824-0617-1944.1 ho
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Substitute for form 1449/PTO

INFORMATION DISCLOSURE
STATEMENTBY APPLICANT

(use as many sheets as necessary)
Sheet

os | Document NumberExaminer Cite

Initials* No! Number-Kind Code®(ir
| known)

| 2002/0173672 A1
| 2004/0176645 A1
| 2005/0085540 At
| 2005/0101608 A1

| 2005/0165111 At
| 2005/0282903 A1
| 2005/0282901 A1
| 2007/0078182A1
| 2007/0078095A1

_ 2008/0200449 At
_2008/0249167 A1
|. 2008/0280986 A1
_ 2009/0036465 A1
| 2009/0163738 A1
| 4,306,075 A

3 | 4,306,076
| 4424,376 A _

| 4,463,183 A
| 4,486,598A

4,544,764 A

| 4,668,814
| 4,668,814 A
| 4,683,330 A

4 | 5,153,222 A
| 6,054,486 A
_ 6,441,245 B1
6,521,212 BI
| 6,528,688 B2
| 6,700,025 B2
—~6,756,033 B2
| 6,765,117 B2
| 6,803,386 B2
| 6,809,223 B2

| 7,199,157 B2
| 7,384,978 B2
| 7,417,070 B2

Complete if Known 

Application Number

Filing Date
First Named Inventor
Art Unit
Examiner Name

Attorney Docket Number

| Unassigned
| Herewith
| Hitesh BATRA

Unassigned

Unassigned
080618-1581

 
 

U.S. PATENT DOCUMENTS

Publication Date
MM-DD-¥YVY

| 11/21/2002
| 09/09/2004

04/21/2005

| 05/12/2005 _
07/28/2005

| 12/22/2005

| 42/22/2005
04/05/2007
04/05/2007

| 08/21/2008
10/09/2008

| 11/13/2008
| 02/05/2009_

| 06/25/2009
| 12/15/1981
| 12/15/1981
| 01/03/1984
| 07/31/1984

12/04/1984

| 10/01/1985
| 05/26/1987

05/26/1987
07/28/1987

| 10/06/1992
"04/25/2000

_| 08/27/2002
| 02/18/2003

03/04/2003

| 03/02/2004
06/29/2004
| 07/20/2004
|10/12/2004

40/26/2004
04/03/2007

| 06/10/2008
08/26/2008

Pages, Columns,Lines,Where Relevant
Passages or Relevant

Figures Appear

Nameof Patentee or Applicant of |
Cited Document

| Moriarty et al.
_ Moriarty etal.
| Phares et al.

Santel, Donald J.
_ Wadeetal.

__Wadeetal.
Pharesetal.

| Phares et al.
_ Phares etal.

Olschewskiet al.

| Pharesetal.
_| Wadeetal.

 
| Roscigno et al.

Batra etal.

| Aristoff, Paul A.
| Nelson
| Moniot et al.

__| Haslanger, Martin F.
Aristoff,Paul A.

| Aristoff, Paul A,
| Aristoff

| Aristoff, PaulA.
|| Aristoff, Paul A.
_ Tadepalli etal,
| Crowetal. -
Moriartyetal
| Cloutier et al.

|| Moriarty etal.
Moriarty et al.

__| Cloutieretal.
| Moriarty etal.
| Shorr etal.
| Moriartyet al.
| Wadeetal.

_, Phareset al,
| Phares et al,

 
_ FOREIGN PATENT DOCUMENTS

Examiner ___ Foreign Patent|Document
Initials* 1) Country Code™Number”Kind Code?(if known)

_CA 2 710 726 Al
CN 101891596 A
 

>toco

~A39 CN 101891715A

' A40 | EP0.004335 A2
A41 EP 0 087 237 B1

Examiner |

Signature |

| 01/22/2012 

Publication Date
MM-DD-YYY¥Y 

11/24/2010

| 41/24/2010

10/03/1979
{05/14/1986

__ Alphora Research Inc., CA
| Shanghai Techwell

| Hoechst AG |
_| The Upjohn Company | _ |

Pages, Columns,Lines,Where Relevant
Passagesor Relevant

Figures Appear

Name of Patentee or
Applicant of Cited Documents

| BiopharmaceuticalCo, Ltd.
| Shanghai Techwell

Biopharmaceutical Co. Ltd.

Date

| Considered 
4815-8251-5496.1
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Substitute for form 1449/PTO Complete if Known

INFORMATION DISCLOSURE Application Number | Unassigned
STATEMENT BY APPLICANT Filing Date | Herewith

_First Named Inventor Hitesh BATRA
Art Unit Unassigned

_(use as many sheetsas necessary) Examiner Name | Unassigned
Sheet Attorney Docket Number 080618-1581

 

_ FOREIGN PATENT DOCUMENTS _ >=
= i . 3 | | Pages, Columns, Lines, |Examiner Cite|ForeignPatentBocument. | Publication Date Nameof Patentee or Where Relevant

Initials” | No.! | Country Code®‘Number MM-DD-YY¥¥ | Applicant of Cited Documents Passages or RelevantKind Code? (if known | | Figures Appear

| A42 | EP0 159 784 B1 |_06/07/1989 __ The Upjohn Company -
_A43 | EP0175 450 B1 | 03/22/1989 _TheUpjohnCompany |

: Ada || EP 0 496 548 A1 | 07/29/1992
A45 |JP 56-122328A 09/25/1981.
| A46 | JP 59-044340A | 03/12/1984 |Sankyo Co. Ltd.A47 | WO 98/39337 At _ 09/11/1998 HoechstAG

Ads |WO 99/21830 Al | 05/06/1999 — United Therapeutics
| |Corporation_

| A49 “Wo 03/070163 A2 | 08/28/2003 | United Therapeutics—
Ne he petngSe |Corporation_ -

A50 | WO 2005/007081 A2 01/27/2005 | United Therapeutics —
Ute fd | ewe : | Corporation _ =
/A5S1 WO 2007/134292 A2 | 11/22/2007 | United Therapeutics
| | _ _ Corporation_
| AS2 |/wo 2008/100977AA2- 08/21/2008 | N.Y. Organon
| A53 |WO 2009/117095 A1 [ 09/24/2009 _| ArenaPharmaceuticals,Inc.

A54 | WO2012/009816 A1 01/26/2012 | Alphora ResearchInc.

NON PATENT LITERATURE DOCUMENTS

| Include nameofthe author (in CAPITAL LETTERS), title of the article (when appropriate), title of the
item (book, magazine, journal, serial, symposium, catalog, etc.) date, page(s), volume-issue

number(s), publisher, city and/or country where published.

| ALEXANDERet al., “The Synthesis of Benzindene Prostacyclin Analogs as Potential Antiulcer
| Agents," Prostaglandins, 1986, 32(5):647-653.

NY sa
Examiner|CiteInitials" No! |

 

| ARISTOFFet al., “Synthesis andStructure-Activity Relationship of Novel Stable Prostacyclin Analogs” |
| Advancesin Prostaglandin, Thromboxane, and Leukotriene Research, Samuelssonet al., .Eds., 1983,
TURE) A ee oe pee renee fers a oe
ARISTOFFet al., “Synthesis of Benzopyran Prostaglandins, Potent Stable Prostacyclin Analogs, Via
an Intramolecular Mistunobu Reaction,” Tetrahedron Letters, 1984, 25(36):3955-3958, 

|| ARISTOFF et al., “Total Synthesis ofa Novel AntiulcerAgent via a Modificationof the Intramolecular
| Wadsworth-Emons-Wittig Reaction,” J. Am. Chem. Soc., 1985, 107:7967-7974.

9 | BATRA et al., “Crystallization Process Developmentfor a Stable Polymorphof Treprostinil
Diethanolamine (UT-15C) by Seeding,” Organic Process Research & Development, 2009, 13:242-249,

AGO | BELCH etal_, “Randomized, Double-Blind, Placebo-Controlled Study Evaluatingthe Efficacy and __
Safety of AS-013, a Prostaglandin E1 Prodrug, in Patients with Intermittent Claudication,” Circulation,

| May 6, 1997, 95(9):2298-2302.
~CHEMBURKARet al., “Dealing with the Impact of Ritonavir Polymorphs onthe Late Stages|of Bulk

Drug Process Development,” Organic Process Research & Development, 2000, 4:413-417. 

CHUNGetal., "Promoters forthe(Alkyne)hexacarbonyldicobalt-Based CyclopentenoneSynthesis,”
| Organometallics, 1993, 12:220-223.

 
~ | A63 | CLARKet al., “High-Performance Liquid ChromatographicMethod for Determining the Enantiomeric |

| | Purity of a Benzindene Prostaglandin by a Diastereomeric Separation,” Journal of Chromatography, |
|1987, 408:275-283._ |

Examiner Date

Signature | | Considered
4815-8251-5496.1
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Substitute for form 1449/PTO Complete if Known

INFORMATION DISCLOSURE Application Number | Unassigned
STATEMENT BY APPLICANT Filing Date | Herewith

First Named Inventor Hitesh BATRA

Art Unit Unassigned
use as manysheets as necessary) Examiner Name Unassigned

| of 4 Attorney Docket Number 080618-1581

 

NON PATENT LITERATURE DOCUMENTS

E Cite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the
ee No.’ | item (book, magazine, journal, serial, symposium, catalog,etc.) date, page(s), volume-issue

: number(s), publisher, city and/or country where published.

| HARDINGER etal., "Triply-Convergent Syntheses of Two Homochiral Arene-Fused Prostacyclin
Analogs Related to U68,215," Bioorganic & Medicinal Chemistry Letters, 1991, 1(1):79-82.

| HICKSet al., “A Practical Titanium-CatalyzedSynthesis ofBicyclic Cyclopentenones and Allylic
| Amines,” J. Org. Chem., 1996, 61:2713-2718.

| JEONGet al., “CatalyticVersion of theIntramolecular Pauson-Khand Reaction,” J. Am. Chem. Soc.,
1994, 116:3159-3160.

KHANDet al., "Organocobalt Complexes, Part Il. Reaction of Acetylenehexacarbony|-dicobalt
Complexes, (R'C2R7)Co2(CO)s, with Norbornene andits Derivatives," J. Chem. Soc., J.C_S. Perkin |,
1973,977-981. Sg eee a ee een
MATHREetal., “A Practical Enantioselective Synthesis of a,a-Diaryl-2-pyrrolidinemethanol.
Preparation and Chemistry of the Corresponding Oxazaborolidines,” J. Org. Chem., 1991, 56:751-762,

| Moriarty et al, “TheIntramolecular Asymmetric Pauson-Khand Cyclization as a Novel and General
Stereoselective Route to Benzindene Prostacyclins: Synthesis of UT-15 (Treprostinil),” J. Org. Chem.

| 2004, 69, 1890-1902. *|
| MULZERet al., "Asymmetric Synthesis of Carbacyclin Precursors by Pauson-Khand Cyclization,”

_ Liebigs Ann. Chem., 1988, 891-897.

“NELSON, NormanA., ‘Prostaglandin Nomenclature,”J.Med. Chem., September1974, 17(9):911-918. |

| PAGENKOPF etal., “Photochemical Promotion of the Intramolecular Pauson-Khand Reaction. A New |
| Experimental Protocol for Cobalt-Catalyzed (2 + 2 + 1] Cycloadditions,” J. Am. Ghem. Sac., 1996,
| 118:2285-2286. ; . = ee

PAGENKOPF, Brian L., “Substrate and Reagent Control of Diastereoselectivity in Transition Metal-
Mediated Process: Developmentof a Catalytic Photo Promoted Pauson-Khand Reaction,” Diss, Abstr.

__| Int, 57(12):7535, 1977,Abstract. <3 gS Se
PATTERSONet al., “Acute Hemodynamic Effects of the Prostacyclin Analog 15AU81 in Severe

| Congestive Heart Failure," Am. J. Cardio., 1995, 75:26A-33A.

 

| PAULSON,Peter L., “TheKhand Reaction,” Tetrahedron, 1985, 41(24):5855-5860,

| SCHORE, Neil E., “Transition-Metal-Mediated Cycloaddition Reactions of Alkynes inOrganic
| Synthesis,” Chem, Rev., 1988, 88:1081-1119.

SHAMBAYATIet al., "N-Oxide Promjoted Pauson-Khand Cyclizations at Room Temperature,”
Tetrahedron Letters, 1990, 31(37):5289-5292.

| SNELLet al, “Investigating the Effect of Impurities on Macromolecule Crystal Growth in Microgravity,”
Crystal Growth & Design, 2001, 1(2):151-158.

 
| Sorbera et al, “UT-15, Treatment of Pulmonary Hyperension TreatmentofPeripheral Vascular

Disease,” Drug of the Future, 2001, 26(4), 364-374.

"TAKANOetal., “Enantiodivergent Synthesis of Both Enantiomers of Sulcatol and Matsutake Alcohol|
from (R)-Epichlorohydrin,” Chemistry Letters, 1987, 2017-2020.

 
Examiner | Date

Signature | Considered 
4815-8251-5496.1

Liquidia - Exhibit 1006 - Page 177



Liquidia - Exhibit 1006 - Page 178

Substitute for form 1449/PTO Complete if Known

INFORMATION DISCLOSURE Application Number Unassigned
STATEMENT BY APPLICANT Filing Date Herewith

First Named Inventor Hitesh BATRA

Art Unit Unassigned

(use as many sheets as necessary) Examiner Name | Unassigned
Sheet | Attorney Docket Number | 080618-1581

NON PATENT LITERATURE DOCUMENTS

Include nameof the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the
item (book, magazine, journal, serial, symposium, catalog, etc.) date, page(s), volume-issue

number(s}, publisher, city and/or country where published.

A81 | VIEDMA, Cristobal, “Selective Chiral Symmetry Breaking during Crystallization: Parity Violation of
| Cryptochiral Environmentin Control?" Crystal Growth & Design, 2007, 7(3):553-556.

Examiner=Cite
initials* No.!

' A82 |WHITTLE etal., “Antithrombotic Assessmentand Clinical Potentialof Prostacyclin Analogues,”
Progress in Medicinal Chemistry, Ellis et al, Eds., 1984, Chapter 6, Vol, 21, 238-279,

A83 | ZHANGetal., “A Nickel(0)-Catalyzed Processfor the Transformation of Enynesto Bicyclic
Cyclopentenones,” J. Org. Chem,, 1996, 61:4498-4499,

 

Examiner Date
Signature Considered

4815-825 1-5496.1
 

Liquidia - Exhibit 1006 - Page 178


