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UNI'I‘LED S'i‘ATes PA‘I‘EN'I‘ AND TRADEMARK OFFICE
I 'NI‘I'I'ID STA'I'ES DEPARTMENT OF (“OHM [CRCE
l nltcd Slates Patent and Trademark. 0111m-
mhme: COMMISSIONER FOR PATENTS.
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PAIR Correspondence Addresswa Address Change

The following fields have been changed to Customer Number 166905 on Ola/038030 via Private PAIR in View

of the certification copied below that authorized the change.

- Con‘e5pondence Address

The address for Customer Number 166905 is:
166905

Foley & LardncrlJP
3000 K Street NW.
Suite 600

Washington, DC QUINN-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
power of attorney in this application

Stephen B Maebiusx

_snephew Mam vegmmwum
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Unrrtio S'l‘A'l'lES PA I‘liN'l‘ AND TRAIN-{MARK OFFICE
UNITED STATI‘E DEPARTMENT OF COMMERCE
Fain-d Stnlcs Patent and Trademark Ulric?address; CUMVIISS lQNEK I‘OR I’ATIJ'N'I'S

PD Bo! |J§U 
 

Alexandria. Virginia 125 11-1430n h'u'.l|sp1o.gm

APPUCA'ITON NU. ISSUE UA'I‘IL FAWN} NU. A'l—I'UKNE‘Y 1JIX.'KIE'I.' N0. (.‘(IN'HILVIATIUN NU.

HEEHFJHEI DNHJ'ZG] 7" 9503006: 030615-1531 (I65 1

12425 two Ulrllfl‘ I i '3

Foley 6‘: Lardner LLP
3000 K S'I'Rlili’l‘ NW.
SUITE 600

WASHINGTON, DC 20007—5109

ISSUE NOTIFICATION

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

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

(application filed on or after May 29, 2000}

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

an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the. above-identified application. the filing date. that

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

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

Retrieval (PAIR) WEB site (http:#pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be diaected to the

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

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

APPLICANTlSi [Please see PAIR Willi silc It!Iptt'fpairJIsptogov l'nrndtlilional applicanls):

Ilitcsh BA'I'RA. I'lerndnu, VA:

[lulled Therapeutics Corporation, Silver Spring. MD:
Sudersan M. TULAD] lAR. Silver Spring. MD:
Rajn PIENMAS'I‘A. Ilc-mdon, 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 male about why the USA is the best country in

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

TRIO} rRev. IUIU‘J}
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UNITED STATES PA’lTjN’I' AND TRADEMARK 01:1:th
l‘N‘T‘l‘IvII't STATES DEPAR'IMENT 0F CUMMERI‘E
l-nited States Patent and Trademark Offici-
Addams: {fcimxttsstt'mtfi l-UR PA {FL-VI :3

FE} Bolt I450
Alum-11in. Vngituil 12.11 i- I 5"}
WWW 05pm. gov

NOTICE OF ALLOWANCE AND FEEIS) DUE

EX \MINI‘IR

l-I'oley & Lardner LLP van-Anon. ”(131th
3000 K STREET N.W.

WASHINGTON. DC 200075109 1672

 

DA'I'F. MAILED: 0180:3101?

  
APF'Llt_‘.r\'l'lt')!*tT NO. FILING DATE. F’IRSTNAMED INVENI'OR .‘\'l'I‘OR.‘\EliY DOCKET NO. (th'FlRlVlATION NO.

6653HIS-£9,981 (1‘)! I Will] 5 l-litcsh BATRA 08061 8- 1 Sat
Il'l'l.I'_-Ol" INVI‘N I‘ION: PROCESS I'O I'REI‘ARI'L- T'RILPROS'I'INIL. 'l‘lll‘. AI‘I‘IVTJ thilllillll'J't'l' IN RIEMODI'IINIII}

  
APPLY. 'J'Yl’l'. I'EN'ITI'Y STATUS J‘iST‘I‘. Hili D' '1". I’T-"BIJI‘A'i'lON Flili [)1 IF. PREV. PAID l5?“ ‘1"; Fifi—Ii TO I A]. Flilit'it I'Jli-li UA'I'F. HIT

rtortprovisionnl I‘NDISCOUN'J‘IED $960 50 SI) 5960 05m} HUI "I

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

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

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

 

  

HOW TO REPLY TO THIS NOTICE:

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

II the liN’l‘lTY S'I'ATUS is the same eta shown ethove1 pity the TOTAL PEI‘HS'} DUE shown EIDUVL‘.

II the IiN'l‘l'l'Y S'I'AAI‘US is changed from that shown above. on PART B - I'Tl iI‘XS} ‘I‘RANSMI'I'I'AL complete section number 5 titled
"Chauige in Entity Status t'li'ont status indimled above)".

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

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

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

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

Page 1 ot‘3
I’TOL—RS tRcv. tilt] ll
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PA RT H - FICEIS) TRANSMI‘I‘TAI.

Cumplete and send this farm, together with applicable feels}, to: Mail Mail Stop ISSUE FEE
Commissioner for Parents
P.(). Box 1450
Alexandria. Virginia 22313-1450

anttx (571)-273-2835

lNSTRL't‘TlUNS: This fut-rm should be used for transmitting the iSSUE FEE and l‘L'HLICA'TlON FEE (if required}. Blocks I thmugh 5 should he cnmpleled where
up r‘nprinte. All further correspondence including the Patenr, advance order. I] nutil'tcntinn of maintenance fees wilI he mailed tn the current ct-rres wndenee address in;
in icnled Ufllt'fis corrected heluw tar directed tidierwise in Block I. by is} specifying a nettr crmspnndence address: :lndfm' l‘h} indicating n selmrnte " - iIi ADDRESS" formaintenance lee nutificutiuns.

 

 

 

Sale: A certificate at nwiline can nnly he used [or dumesric mailings nl’ lite
l‘eefsi 'I‘rnnsmrttnl. This certificate cannot be used ior any nthet' accompanying

CURRENTCURRESPOM—‘EW'E “HIRE-“5‘30“: "'5‘ T510“: 1‘1“ my EMILE L‘f-‘I'f'lfi-‘él iipt'l'h'. Fn'llih trdditiunnl paper. such use an assignment or furmnl drawing. must
have it; own ccrtil'rrate 0f mailing or U'rtnsmisrmn.

Certificate of Mailing or Trnrnminsinn
_. 2-1428 1w” Ulflffiuli l here-hv ccrlil' ' that this Feels) 'l‘ransmillnl is being deposited with the United
ltolcy 8.: Lardner LLP Starlet. Pasta] Service wid'r sufficient poslarge lur Irrsl class mail in an envelope
3000 K STRRFT N W addressed to the Mail Sic. ISSUE Hi address above. or being l'acsimrlc*‘ - ‘ ‘ ‘ ' transmitted to the. USPTO I‘. T l: 273-3385. on the date. indicated below.
SUITE 600
WWW, m: 20007-51”)

 
 

APPL-R'A'I‘lfih‘ NI]. FILING 13M [5. 'r iRST NAMED iNVEN'l'OR A'Fl'l'llixli'i' DI'K'Kh'T ND. (Tl-INFlIBENI‘iU-N NF!

HIS-+9.93l DWIWZDIS llitesh BATRA 0806i ti- iSEtl 665.3

THU; 01" lNVIiNl'lON: PROCESS 1'0 PREPARE 'I‘Rlil‘ROS'l'INIL. 'I'lll'. ACTIVE INGREDIENT [N REM?!Dl.'i_.I.\it!'Il

 .I’LF'PLV. 'l‘Y'P'E ENTITY STAPLES IESL‘E FEE II" 7F. [‘1 "BLICATIDN FEE DUE. PREV. PAID ISSUE FE: TO'I'AT. FEELS: DL’E DATEDUT

nonpmvisiunal l'NDlSC‘D‘l 'N'Tl in $960 50 Si] 89:30 05M] tltil ".I'
  

 
I'DCAMIN'ER ART T ‘51"! FLAS'SASI "BUASS

VALENROD. YE VG‘liNY [ti—4'2 562 466000

1. Change of eum‘ttpnndence address nr indicnliun nl"’Fce Address" [37
C138 I563}.

CI (Thu ‘e ui'corrcspctndencc address for Change of CorrespondenceAddress unit PTOtSlii'llZi :rllarched.

Cl "Fee Addttss“ indication tni' "Fee Address" Indication form
H1‘U!5lit4?t Rev 03-01 or more recent: attached. ('5: of a Cuslnmer
Number is required.

3. ASSIGNEE- NAME AND RESIDENCE DATA TO [113 PRINTED ON THE PATENT [print .11' typei

PLEASE NO'I'E: [‘nless an assignee is idenlified below. up tissigncc data will tippearr till the patent. if an :rssignee is identified below. the document has been filed for
rccurdatiun :15 wt lisrth in 3‘." ('FR 3.] |. {.‘umpletiun (If this i‘urm is NUT a substitute fnr tiling an assignment.
Ml NAME OI‘ ASS IGNIEIE liil RPS l BENCH: it‘lT'i' and S'I‘A’I‘E DR (Til 'N'I'RY:

1. Fur printing on lire pnlenl l‘runt page. list

{I} The names of up In 3 registered patent ath‘nmeys I
or agents OR. ultemalively.
ill The name of a single tirm thriving ilS a member a —
registered attorney at agent: irnd the names. uf up Lt!
2 registered patent attorneys ur :tgcnts. ll I'lu name is 1
listed. nu name will be printed. ' 

Please check the appropriate nssignee category or categories twill not Ix printed on the patent: : D Individual D Corporation or nlher private grmrp entit}.r D Government
 

4a. The following t‘ccts: .111.- suhmirted: 4h. Payment nI'Iit-ettj: ll’lense first reapply any previously paid issue fee shmm ultrwei
in Issue l‘ee El A check is enclnsed.

D Publication ['11. I'M: small entity dist-mint ptrmitlcd: D Payment by credit card. I‘m-m P101038 is attached.
CI Advance ()rder . {-l ul't.‘opies D'l'he direemt' is hereby authorized to charge Ihc required l'eetral. any deficiency. accredits .‘l.t1_\-‘overpaymcnl. to Dcpntil Acmunt Number _ fenclnsc an extra copy ol' this Ibrml. 

5. Change in Emily Status tl'rnm stnlus indicaied nhmci

D Applicant certifying micro unlit}- status. See T." (“FR l.29 NQTIE: Absent .1 valid certification of Micro [intity Stratus {tee lam-rt PTOISHHSA and 1511:. issuetee payment in the micru entity :rmuurrl will not be accepted at the risk of application abandonment

D Applicanl asserting smnll entily status. See 3? L‘FR 1.2? .3011? Il'tlh‘e application wag previously under micrrrentily status, checking this box will he takenIn hr: at nntdrcatmn ur loss nl cntltlcmcn! Irv micro cnllly status.

Cl Applicnnl changing to regular undiscounted fee status. mm Checking this but; will be taken to be it nolilicntiun of loan nt‘cnlitlement to small or micmentity status. as applicable.
NOTE: This fcu'm musl hc 5i tied in :tcmrtLtnce with 3? CFR 1.31 and 1.33. See 3? (Tl-R 1.4 for signature rec uiren‘rL-nts Lll'id certifications.  

 

.»\uthorized Signature Date

Typed or printed name Regrslraliun Nu.

Page 2 of 3

F'I'OL-SS Part B {'10- | 3] Apprured for use drmugh lflflliltlll 0MB 0651-0053 L15. Patent and 'I'rndcmnrk Office: US. DEPARTMENT OI" (‘UMMJ'RC‘E
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UNITED STATES PA’lEN’I‘ AND TRADEMARK OFFICE
INTI‘ED STATES l)EP.\R'l'MENT 0F COMMEIIPE
[-nilcd States Patent and Trademark Office
Addams: {TOMMISSII'JNI-Jt l-UR. PA rE-‘s’l 5

PG am 1450
Alumni. Virginia 2231 1- I 450
WWW lisp!” guv

APPLICATION NO. FILB‘G DATE FIRST NAMED INVESTOR ATI'CIRNEY DOCKET NO. CONFIRMA'I'ION ND.

 
 

”£349,981 us! I {vim 5 liitt‘sh BA'I‘RA 0306 I 8- I 531 {-65.1

mm W.

l-I'oiey & Lardner LLI’ VAI.F..'\'R(ID.Y1W(+IF.NY
3000 K STREETNNV.
S LlI'l‘li 600 AK‘I' 1'NI1‘ PAPER NL‘MBI'ER

WASHINGTON. DC 200076109 1672
 

DATE MAILED: 01 {30.00 i"!

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

(Applications filed on or after May 29, 2000)

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

Section l('h'_l(2J of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3'_l-(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. 11 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 teiTn 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 Customer Service Center of the Office of Patent Publication at l-(888i-i86-0101 or (571)-272—4200.

’agc 3 of 3
NHL—85 lRev. tilt] I]
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OMB Clearance and PFtA Burden Statement for PTOL-BS Part B

The Paperwork Reduction Act lI’RA) of 1995 requires Federal agencies to obtain Office of Management and
Budget approval before requesting ntost types of information front the public. When OMB approves an agency
request to collect information front the public, 0MB (i) provides a valid OMB Control Number and expiration
date for the agency to display on the instrument tltat will be used to collect lite information and (ii) requires the
agency to inform the public abOut the OMB Control Numher‘s legal significance in accordance with 5 CFR
1320.5lh).

The information collected by P'fOl--85 Pan B is required by 37 CF'R 1.31 l. The information is required to obtaitt
or retain a benefit by the public which is to file (and by the U S P'I'O to process) an application. Confidentiality is
governed by 35 USE. 122 and 3? CFR 1.1-1. This Collection is estimated to take 12 minutes to complete,
including gathering. preparing. and submitting the completed application form to tlte USI’TO. Time will vary
depending upon the individual case. Any comments on tlte amount of time you require to complete this form
andfor suggestions for reducing this burden, should be scttt to the Chief Information Officer, LLS. Patent and
Tradctttark Office, US. Department of Cotttmcrcc. PD. Box 1450, Alexandria, Virginia 22313—1450. DO NOT
SEND l-‘IinS 0R COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents. 13.0. Box

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

Privacy Act Statement

The Privacy Ael of 1974 (P.L. 93-579) requires tltat you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: {1) the general authority for the collection of this information is
35 U.S.(_‘.. 2tb11212 (2) fumishing of tlte infortmttion solicited is voluntary; attd t3) the principal purpose for which
the information is used by the [1.5. Patent attd Trademark Office is to process and/or examine your submission
related to a patent application or patent. If you do ttot l‘untish the requested information, the LLS. Patent and
Trademark Office may not be able to process andt'or examine your submission, which may result in termination of
proceedings or abandonment of the application or expiration of the patent.

‘lhc information provided by you in this form will be subiect to the following routine uses:
1. The information on this form will be treated confidentially to the extent allowed under tltc 1"rccdont of

Information Act [5 11.811 552] and tlte Privacy Act (5 1|.S.C 552:1). Records from tltis system of records
may be disclosed to the Department of Justice to determine whether disclosure of tltese records is required
by the Freedom of lttforntatiott Act.

2. A record from this system of records ntay be disclosed. as a routitte use, in the course of presenting evidence
to a court. magistrate. or administrative tribunal. including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record itt 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
frotn the Member with respect to the subject tiiatter of the record.

4. A record in this system of records may be disclosed. as a routine use. to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to
comply with the requirements of the Privacy Act of 1974. as amended. pursuant to 5 U.S.(.‘.. 552attn}.

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 ttsc, to another federal agency for purposes
of National Security review {35 USE. 181) and for review pursuant to the Atomic Energy Act (42 11.3.(1
218tc)).

7'. A record from this system of records may be disclosed, as a routine use, to the Administrator. General
Services, or hislher 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 ll.S.C. 2904 attd 2906. Such disclosure sltall be made in accordance with the GSA regulations
governing inspection of records for this purpose, and any other relevant [i.e.. GSA or Cotttmercet directive.
Such disclosure shall not he used to make determinations about individuals-

8. A record from this system of records may be disclosed. as a routine use, to the public after either publication
of the application pursuant to 35 U.S.C. 12201) or issuance of a patent pursuant to 35 Ll.S.C. [5 1. Further, a
record may be disclosed. subject to the limitations of 37 (.‘l’R 1.14, as a routine use, to tltc public if the
record was filed iii an application which became abandoned or itt 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 1181’1‘0 becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicantts)
14i849.981 BATRA ET AL.

Notice of Airowabirr'ry 533$; WEN ROD page ““9"” '° ”'9’  
 

No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address—
Ail claims being allowable. PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not Included
herewith [or previously mailed}. a Notice of Allowance (PTOL-le or other appropriate communication will be mailed in due course, THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant See 37 CFR 1.313 and MPEP 1308.

i._ E This communication is responsive to ROE filed on 12/29/15.

El A declarationisyaifldavitis) under 37 CFR 1.130(b) wasiwere filed on _

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

3. E The allowed claimisi isiare 1,2 and 4—1 1. As a result of the allowad claimts}. you may be eligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information.
please see hitp:liwww.uspto.govipatentsiinit_eventsipphiindeicjsp or send an inquiry to PPHteedback@uspto.gov.

4. El Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § llQla)-(d) or (ii.

Certified copies:

a) [I All b} [I Some ‘c) [I None ofthe;

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

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

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

International Bureau {PCT Flule 1?.2ia1}.

’ 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 ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. I] CORRECTED DRAWINGS ( as “replacement sheets") must be submitted.

I] including changes required bythe attached Examiner‘s Amendment ! Comment or in the Oflice action of
Paper NoJMail Date .

Identllying indlcia such as the application number (see 3? CFR 1.84{c)} should be written on the drawings in the Iron! (nol the back] at
each sheet. Replacement sheet(s} should be labeled as such in the header according to 3? CFR 1.121(d).

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

Attachmentls)
I. E] Notice of References Cited (PTO—392} 5. III Examiner's AmendmenUComment

'2. E Information Disclosure Statements (PTOiSBiOB). 6. E] Examiner’s Statement of Reasons for Allowance
Paper No.iMail Date 1i10i17: 12r‘29r'16

3. [:I Examiner‘s Comment Regarding Requirement for Deposit 7 E Other Continued Examination.
of Biological Material

4. I] interview Summary (PTO-413}.
Paper NoJMail Date .

rYEVGENY VALENROD!

Primary Examiner. Art Unit 1672

 
U E Fnlenl and Trademam Oliice

PTOL—S? (Rev. 08—13} Notice of Allowabili‘ly Part or Paper NoJMaii Date201 ?D125
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ApplicationiControl Number: 14i849.981 Page 2

Art Unit: 1672

The present application is being examined under the pre-AIA first to invent

provisions.

Continued Examination Under 37 OFF? 1'. 1'14

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

forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this

application is eligible for continued examination under 37 CFR 1.1 14. and the fee set

forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action

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

12i29i16 has been entered-

Withdrawn rejections

Rejection of ciaims 1-2 and 4-11 over US patent 8.242305 and application

141754.932 is withdrawn in View of the terminal disclaimer filed on 12i29i16.

Conciusion

Claims 1-2 and 4-11 are allowed.

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to YEVGENY VALENROD whose telephone number is

(571)2Y2-9049. 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

Liquidia - Exhibit 1006 - Page 8



Liquidia - Exhibit 1006 - Page 9

Applicatioanontrol Number: 14849381 Page 3

Art Unit; 1672

number for the organization where this application or proceeding is assigned is 571-

273-8300.

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

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

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

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

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

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

Business Center (EBC) at 856-217-9197 (toll-free). If you would like assistance from a

USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OFl CANADA} or 571-272-1000.

EYEVGENY \l'rtLENROD.l

Primary Examiner, Art Unit 1672
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Substitute for form 1449tPTO

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

Date Submitted: [EB 2 9 2815
use as many sheets as necessary)

Comptete if Known

 
 

 _rtU nit _672
  

 

 

 

U.S. PATENT DOCUMENTS

PTOI'SBIIOS modified

  
A- slication Number 140349.981
Filin- Date Qt10l2015

F—irstNamed Inventor H_IteshBATRA
Examiner Name Yevgen Valenrod

Attorney Docket Number 080613—1581

 

Examiner
Initials'

—-——— Publication Date Name of Patentee or Applicant of Where Relevant
Number-Kind COUEZ tit MM—DD—YY‘I’Y Cited Document Passages or Relevant

known} Figures Appear

Pages. Columns, Lines.

  
 
 
  

  
  

iFOREIGN PATENT DOCUMENTS
 

Examiner Cite '.
Initials‘ .No.‘

I _ Page-5. Columns. Lines.
“PEER“ Patent Document PublIcatIon Date Name of Patentee or when; Relevant

COUI‘W Cod:Number MM-DD-YYY‘I' Applicant of Cited Documents Passages or RelevantKind Code5 It known Fi.ures rt- -- .-
 
 

 
I

Exa miner
Initials'

DE

._____— _ 5—”... _

D3

D4

_ Case IPR2D18—00008. US Patent 8.497. 393. with Exhibits 1022-1028

Patent OWner Response to Petition filed November 23. 2016 in Staadymed Ltd {Petitioner}

 

  
item (book. magazine. journal. serial, symposium. catalog. etc.) date. page(s). volumeissueinciude name of the author (in CAPITAL LETTERS}. title of the article (when appropriate). title of the Ta

number(s). publisher. city andtor country where published.

 
Redacted Petitioner‘s Reply to Patent Owner‘s Response to Petition filed on September 27,
2016 in Steadymed Ltd. (Petitioner) v United Therapeutics Corporatiorr (Patent Dinner).

Petitioners Demonstratives filed November 28 2016. in Staadymed Ltd (Petitioner). v
United Therapeutics Corporation {Patent Owner). Case IPR2016-00006. US Patent
8 H49? 393
 

v United Therapeutics Corporation (Patent Owner). Case IF‘R2016-00006 US Patent
6.497.393. with Redacted Exhibits 2006. 2020. 2022. 2058 and 2059 filed November 23.

2016. 1151 pages.
Patent Owner Demonstratives filed November 23. 2016. in Steadymed Ltd. {Petitionaa v.
United Therapeutics Corporation (Patent Owner). Case IPR2016-00006. US Patent
8.497.393. 62 pages.
Decision Redacted Institute of inter Partes Review dated November 23. 2016. in Steadymed

Ltd. (Patil‘ioned v United Therapeutics Corporation (Patent Owner). Case IPR2016-00006.
US Patent 6. 497. 393 53 pages_-_. C____._._ __e .__ . i
Service copy of Third Party Submission dated October 16. 2015. filed but not entered'in US ..
140349.981 on October 16. 2016 with 6 indicated attachments. 822 pages.
   

_New Jersey. Civil Action No. 3:14-_cv~5499[F'_GH1{I__HG). 189 pages.

Redacted Defendant Sandoz lnc.‘s Invalidity Contentions dated February 5. 2015. United
Therapeutics Corporation fPiaintiftJ v Sandoz inc (Defendant). In The United States District Court for
the District of New_J_ersey. Civil Action No 3:_14cu5490(PGH1LLHG). 90 pages.
Defendant Sandoz Inc.s Invalidity Contention Chartss dated February 5 2015 United Therapeutics
Corporation (Ptaintih) v. Sandoz inc. (Defendant). In The United States District Court for the District of

 
 

Examiner

Signature
4823805731321

1 DateConsidered

ALL REEERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. fY.V/
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Receipt date: 12/29/2016 14849981 .. GAD: 1672

PTOiSBIDB modified

  
Substitute for form 1449iPTO Complete if Known

INFORMATION DISCLOSURE A Iicatlort Number 141'849. 931

STATEMENT BY APPLICANT _llln- Date_9i1DIZU‘IS

F—trstNamed Inventor H_iteshBATRA

 
 

_rtUnit _672YEW-en Valenmd

--__Attorney Docket Number 030618 1531

NON PATENT LITERATURE DOCUMENTS

Include name of the author (In CAPITAL LETTERS). title ofthe article (when appropriate}. title of theExaminer

lnitials‘ I No.‘ item (book, magazine. journal, serial, symposium. catalog. etc.) date. pagets). volume—issue
numberts). publisher. city andior country where published.

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

" United Therapeutics Corporation. and Supemus Phannaceutr‘cais. inc. {Plaintiff} v. Actavis

 
 ' Laboratories FL. trio. (Defendant). In The United States District Court for the Oistritc of New Jersey.

Civil Action No. 3: 16-cv01816-PGS-LHG. Civil Action No. 3:16-CV-03642-PGS-LHG. 330 pages. (see
Janicularlypagos 1B—20. 42-62 and 269-2801

D10 Exhibit G Invalidity Claim Chart for the '393 patent. January 12. 2015. 56 pages. r

 

 

’TDH Defendant Teva Pharmaceuticals USA. Inc's Amended Non-Infringement and Invalidity Contentions.
. dated April 24. 2015. United Therapeutics Corporation (Plaintiff) v. Tova Pharmaceuticals USA, inc.
. (Defendant). In The United States District Court for the District of New Jersey. Civil Action No. 3:14—

cv—05493(PGS}1LHG}. 94 pages. {see particularly pages 22-54}.
D12 Arumugan et al.. "A New Purification Process for Pharmaceutical and Chemical Industries." Organic

Process Research at Development. 2005. 9:319-320.

 

 

D13 Burl: et al.. "An Enanlioselectlve Synthesis of tS)—(+)~3-Aminomethyl-5-methylhexanoic Acid via
Asymmetric Hydrogenation." J. Org. Chem, 2003, 58:5731-5734. 

D14 Eliel et al.. Stereochemistry of Organic Compounds. 1994. 322325—.
 

- D15 Harwood et al.. Experimental organic chemistry: Principles and Practice. 1989. 127-134.

. D16 Jones Maitland Jr Organic Chemistry?” Ed H2000 153155.

 

  

! D17 Lln et al.. "Benzindene Prostaglandins. Synthesis of Optically Pure 15—Deoxy~U-BEI.215 and Its i
| Enantiomer via a Modified lntrarnolecular Wadsworth-Emmons-Wittig Reaction." .J. Org. Chem. 3
l _ 19815255946601.

D18 McManus et al.. “Tetrazole Analogs of Plant Auxins." J. Org. Chem. 1959. 24:1464—1467.

  

I D19 Morison. Richard 8.. Advanced Organic Sfithesis, Methods and Techniques. 1971. 178-188.
 

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

Benzofuran Derivatives.‘ J. Med Chem. 2005. 46: 5279—5294

' D21 ' Olmsted III et al. Chemistry. The Molecular Science. Mosby—Year Book Inc. Chapter 10 "Effects of
Intermolecular Forces" 1994. 423-486.

 

 

: D22 _ Pavia et al.. Introduction to Organic Laboratory Techniques. First Edition, 1993. B48.

. | a a. a . a

D23 Physicians” Desk Reference. 59 Edition, 2005. for Biclllin® L-A {penicillin G benzathine suspension).

 

  
 

5 pages.

D24 Priscinzano et al.. "Piperidine Analogues of1-[2-[Bis(4-fluorophenyl)rnethoxy]ethyl]—4-(3- "
phenylprcpyIIpiperazine (GBR 12909): ngh Affinity Ligands for the Dopamine Transporter." J. Med.

I Chem. 2002. 45:43_71_-43r4.

Examiner ‘ Date I
Signature I Considered | 

4823-80873 1 32.1

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. fYJU
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Receipt date: 121‘29/2016 14849981 w GAU' 1672
P‘rorsems modified

Substitute for form MinPTO Complete if Known

INFORMATION DISCLOSURE @plication Number 14(5495381
STATEMENT BY APPLICANT Filingpate Qt10f2015

t - : 2 First Named Inventor Hitesh BATRADa e Submitted 9 2015 A“ Unit 1672  £312- as many sheets as necessary) Examiner Name Yevgeny Valenrort
Sheet Attorney Docket Number 030513-1551

NON PATENT LITERATURE DOCUMENTS

E mi . include name of the author (in CAPITAL LETTERS). title of the article (when appropriatej‘ title ofthe
ln’i‘gals?” ' item (book. magazine, journaly serial. symposium, catalog. etc.) date, pagets), volume-issue

' - number(s). publisher. city andtor country where published.

REMODULIN® label. 2014, 17 pages.

 
Schorfstati at at. Microsoaie and Miniscaie Organic Chemistry Laboratory Experiments, 2004, 2'”
Eli, EDD-202.
 

Sorrell. Thomas N., Organic Chemistry‘ 1999‘ 755-753.

 
. Wiberg'; Laboratory Technique in Organic Chemistry. 1960, 112.

 
D29 I Yu et al“ “Novel Synthetic Route of a Pivotal Intermediate for the Synthesis of 1B-Methyl Carbapenem 1

;. Antibiotics." Organic Process Research 8- Development, 2006.101829-832.

   

Examiner ‘ Date JSignature I
4323-306?-?182.1

[YEVGENY VALENROD/ 01/25/2017Considered

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

  
Substitute for form 1449tPTO

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

Date Submitted: ”4M 1 (t 391;
use as many sheets as necessary

1 4 8 4 9 9 8 1 ..

PTOJS BIDS modified

Complete if Known
A- -|ication Number 14l849.981

M9r10l2015
First Named Inventor Hitesh BATRA 

Art Unit 1 572 

Examiner Name
Igggeny Valenrod
  

Attorney Docket Number 080518-1581

U.S. PATENT DOCUMENTS
 

Examiner f Cite.
No.1

Document Number

Number- Kind Code2 or
known)

 

Publication Date
MM-DD-YYYY

Name of Patentee or Applicant of
Cited Document

Pages. Columns. Lines.
Where Relevant

Passages or Relevant
Figures appear
 
 

 
 
 
 
  
  

FOREIGN PATENT DOCUMENTS
i
 

Examiner Cite
Inilials' lNo.‘

 
Foreign Patent Document
Country Code Number

Kind Code5

 
Publication Date
MM -DD—YYYY

Name of Palentee or
Applicant of Cited Documents

lI Pages. Columns. Lines. -
Where Relevant

Passages or Relevant
Fi-ures A user

rI
ii

 

Examiner | Cite
Initials‘ ! No.‘

include name ofthe author {in CAPITAL LETTERS). title of the article (when appropriate). title ofthe
item (book. magazine. journal. serial. symposium. catalog. etc.) date. pagets). volume-issue

numberts). publisher. city andror 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. 3:15cv-05723-F’GS-LHG. 35 

. pages.

 

 

 

  
 

 
 

Examiner .

Signature
4331-5029—DT5EJ

/' YEVGENY VALENROD /
Dale
Considered 01/25f2017

 
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. fY.V/
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United Therapeutics Corporation Silver Spring, MD

l’leuse check the appropriate ussignee category or categories twill not be printed on the patent] : D Individual El Cut-pontoon or other private group entit}.r D Government

4a. The following let-ts: are submitted: 4h. Payment til'Iit-etsj: tl’lease first reapply any previously paid issue t‘ee shown above}
E Issue l‘ec El A check is enclosed.

D Publication ['11. {No small entity discount permitted: a Payment by ctedit card. litarm P101038 is attached.

Cl Advance ()rder . {-i oilfopies 'The director is hereby authorized to chaige Tbnfitfii‘l l‘eetsl. any deficiency. or credits .‘LI1_\-‘overpayment. to Deposit Account Number __ _- ___ __ (enclose an extra copy ol' this I'orn‘tt. 

5. Change in Entity Status tt'mrn status indicated abmci

D Applicant certifying micro entity status. See T." (“FR l.29 NQTIE: Absent l1 valid certification of Micro [LnLity Status {sec l'ornts PTOISWISA and 1513:. issuetee payment in the micro entity amount will not be accepted at the risk of implication abandonment

D Applicanl asserting smut] entity status. Sec 3? L‘FR 1.2? 5011i" It'tlh‘e application was previously under niicroentity status, checking this hos will he tnltcnIn lit: a nnttlicatlon t‘l loss nl entitlement Irv micro L'nllty status.

Cl Applicant changing to regular undiscounted tee status. mm Checking this bus will be taken to be it notification of loss ol‘calitlcmenl to small or microentity status. as applicable.
NOTE: This lcu'm musl be 5i tied in accordance with 3? CFR 1.3l and 1.33. See 3? (TI-R 1.4 for sinnntut’e rec {theorems and certifications.  

Authorized Signature [Stephen _B. _h_l"l_ael3_ll...l_silI [)5an _Jan. 301 2017

Stephen B, Maebius 35,264Typed or printed name Registration No. _ 

Page 2 of 3

T’I'leflfi Part B fItl- I3] Approved for use through lflffillltlll 0MB fibril-0053 L15. l’tttent and 'I'radcmnrk Office: US. DEI’AR'I‘Mli‘t—l' OI" (‘UMMiRC'it
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Electronic Patent Application Fee Transmittal

Filing Date: 1D—Se92015 

PROCESS TO PREPARE TREPROSTINIL. THE ACI'WE INGREDIENT IN

Title of invention: REMODULIN'

 

First Named Inventormpplicant Name: Himsh BATRA

_Stephen Bradford MHEb-IUS
Attorney Docket Number: 030518—1581

Filed as Large Entity  

Filing Fees for Utility under 35 USC 1111:}

t - Sub-Total in

—-“m
Basic Filing: 

 

Miscellaneous-Filing:

Patent-Apneahand-Interference: 

Post-AlIowance—and-Post-Issuance:
 

UTlLlTY APPL lSSUE FEE
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Extension-of—Trme:

Miscellaneous:

Total in USD (5) 960

_ . Sub-Total in
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Electronic Acknowledgement Receipt

“—

International Application Number:

Confirmation Number: 6553

PROCESS TO PREPARE TREPROSTINIL. THE ACI'IVE INGREDIENT IN
REMODULlN‘

 

Title of Invention:

First Named Inventormppllcant Marne. Hire-sh BATRA

—Stephen Bradford Maebius-fKaren Strawrierman
Stephen Bradford Maebius

Filing Date: TO-SEP‘20T5 

Time Stamp: 14:05:14

Application Type: Ulilily under35 USC 11 Ha}

Payment information:

Payment Type CA RD

 
RAM confirmation Number DBHHNTEFSWMIOOGDU

——

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as foilows:
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Document . . . File SizelBy-tes}! Muiti
Number Document Description File Name Message Digest Part Lain 

125969

Issue Fee Payment [PTO—853i lid-GE: l'ntlnifldd'm'l lJl'IErII‘ 5 iii latitit‘i’EH f
1'57fi

Information:

Fee Worksheet [5366] fee-i Mom" I}! ‘nhill‘l—lniaflrll'lllfll | n-saa. l‘lll‘fiilfi
mm

 
Information:

Total Files Size [in bytes} iSEF’m 

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

New Applications Under 35 U.S.C. 1 1 1
If a new application is being filed and the application includes the necessary components for a filing date {see 37 CFit
1.53lbl-[dl and MPEP 506}, a Filing Receipt [37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date ofthe application.

National Stage of an International Application under 35 U.S.C. 371
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 PCTIDOIEOIQOS 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 A Iication Fil with he USPTO as a Receivin Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 1 1 and MPEP 1810), a Notification of the International Application Number

and of the International Filing Date {Form PCTIROMOSJ will be issued in due course, subject to prescriptions concerning
national security. and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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Application Number Appi icatiom’Control No. Appl icanttsyPate-nt under |H||||||||||ll |||Hl||||

—DocumentCode - DISQ Internal Document _ DO NOT MAIL

TERMINAL 7
DlSCLAIMER APPROVED |:] DISAPPROVED

This patent is subject
Date Filed : 1229116 to a Terminal

Disclaimer

 

                        || 14l849.981 BATRA ET AL.

Approved/Disapproved by: 

Lawana Hixon 
US. Patent and Trademark Office
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PTOIS BIOS modified

Complete if Known
A- -|ication Number 14I'849.981

m9i10l2015
First Named Inventor Hitesh BATRA
Art Unit 1572

Examiner Name Yevgeny Vaienrod

Attorney Docket Number 080618-1581
  

Substitute for form 1449rPTO

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT
 

Date Submitted: iI-IIII 1 (t 291;
use as many sheets as necessary

 
 

U.S. PATENT DOCUMENTS  

Examiner f Cite
Initials" ' No.‘ Number- Kind Code2 (It

Document Number

known)

Publication Date
MM-DD-YYYY

Name of Patentee or Applicant of
Cited Document

Pages. Columns. Lines.
Where Reievanl

Passages or Relevant
Figures Appear
 
 

 
 
 
 
  
 

Examiner C ite
Inllials‘ I No.‘

Foreign Patent Document
Country Code Number

Kind Code5

 FOREIGN PATENT DOCUMENTS
1

Publication Date
MM -DD—YYYY

 
Name of Patentee or

Applicant of Cited Documents
lI

Pages. Columns. Lines. -
Where Relevant

Passages or Relevant
Fi-ures A user

  
 

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

number(s). publisher. city andror 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. 3:15cv-05?23-PGS-LHG. 35

. pages.

Examiner r Cite
Initials‘ ! No.‘

 

 

 

 

 

 

  
 

Considered

 
Examiner . ‘ DateSignature

4331-5029—0?52,1
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Electronic Acknowledgement Receipt

“—

International Application Number: 

Confirmation Number:

PROCESS TD PREPARE TREPROSTINIL. THE ACTIVE INGREDIENT IN

Tulle of Invention: REMODULlN‘

First Named Inventormppllcant Name. Hitesh BATRA

“Stephen Bradford Maebius-J'Karen Strawderman
Stephen Bradford Maebius

Filing Date: TO—SEP‘20T5 

Time Stamp: 14:34:10

Application Type: Ulllily under35 USC 11 Ha}

Payment information:

Submitted with Payment

Document . . File Sizelflytesl! Muiti Pages

 
 l 50?“:2

lDS.pdf yes 3HE&IDMW.{DHSIS.' mil 51.1 SaWL‘ifi'lle-fi
4!}
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Multipart DescriptioniPDF files in .zip description

Document Description 

Transmittal LeIIer

information Disclosure Statement “05] Form (5308]

Warnings: 

Information: 

352468

Other Reference-PatenUApp/Search
documents WatsonlnvContRedacted.pdf ale-a5” lit | 5 tin} air I :I I-rJd'Jz': I? I filer-iinfill

 
Warnings: 

Information: 

 
Total Files Size {in bytes}

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

New Applications Under 35 U.S.C. 111

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

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCTI'DOIEOIQOB indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

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

an international filing date (see PCT Article 1 1 and MPEP 1 810), a Notification of the International Application Number
and of the International Filing Date (Form PCTIROHOBI will be issued in due course, subject to prescriptions concerning
national security. and the date shown on this Acknowledgement Receipt will establish the intemationai filing date of
the application.
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Atty. Dkt. No. 080618-1581

IN THE UNITED STATES PATENTAND TMDEMRK OFFICE

First Inventor Name: Hitesh BATRA

Title: AN IMPROVED PROCESS TO PREPARE

TREPRO STINIL, THE ACTIVE INGREDIENT 1N
REMODULTNLEJ

Application No: l4x’849,981

Filing Date: 9f10r’2015

Examiner: Yevgeny Vaienrod

Art Unit: [GT2

Confirmation Not: 6653

INFORMATION DISCLOSURE STATEMENT

UNDER 37 CFR 1.56

Mail Stop RCE
Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

Commissioner:

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

with 3? 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 PTOISBKOS

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 claims of the present application or that such document is

considered material to patentability as defined in 3? CFR §1.56(b). Applicants do not waive any

rights to take any action which would be appropriate to antedate or otherwi5e remove as a

4850-4755-3952] _] ‘
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435D4?55v?952.1

Atty. Dkt. No 030618—158]

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

609.04ta'](l), 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 of publication

is not in issue.

CONCISE EXPLANATION OF RELEVANCE

An invalidity contention filed against parent U.S. Patent 8,497,393 is filed with this

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

TIMING OF THE DISCLOSURE

The listed document is being submitted in compliance with 3? CFR §1.9?(b), before the

mailing ot‘a first Office action after the filing ofa RCE.

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

authorized to charge any additional fees which may be due to Deposit Account Number 19-07341.

Respectfully submitted,

 
Date Jan. 10 20] 7" By {Stephen B.. Maebiust

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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Atty. Dkt. No, 080618-158]

IN THE UNITED STATES PATENTAND TRADEBMRK OFFICE

First Inventor Name: Hitesh BATRA

Title: AN IMPROVED PROCESS TO PREPARE

TREPROST1NIL, THE ACTIVE INGREDIENT
IN REMODULIN®

Appl. No: l4!349,981

Appl. Filing Date: QIIOHZOI 5

Examiner: Yevgeny Valenrod

Art Unit: 1672

ConfirmationNumber: 6653

RE! QUEST FOR CONTINUED EXAMINATION {RCE}

W

Mail Stop RCE
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner:

This is a Request for Continued Examination (RCE) under 3? C.F.R. § 1.] l4 ofthe

above-identified application. This RCE and the enclosed items listed below are being filed prior

to the earliest ot‘: (1) payment oftlte issue fee (uniess a petition under 3? C.F.R. § 1.313 is

granted); (2) abandonment ofthe application; or (3) the tiling ot‘a notice of appeal to the US.

Court ot‘ Appeals for the Federal Circuit under 35 DEC. §1 41 , or the commencement ofa civil

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

1. Submission reguired under 37 C.F.R. §].114: (check items that apply)

a. Previously submitted:

4 3461-9993-2479. 1
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Atty. Dkt. No. 080618-158]

l J PleaSe enter and consider the amendment andfor reply previously filed on _.

[ ] Please cousider the AEfidavit(s)fDeclaration(s) previously filed on _ but not

considered.

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

[ ] Other Documents .

b. Enclosed are:

[ X ] Amendmenta'Reply.

[X ] Terminal Disclaimer.

[ X ] Information Disclosure Statement, Form PTOISBI’OS

Miscellaneous:

[ ] Suspension of action of the above—identified application is requested under 3'?

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

RCE Fee 1.1703): $1,200.0 = $1,200.00

0

Total Claims: 9 - 20 = 0 x $30.00 = $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

4844-9993-24 79.1
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Atty. Dkt. No. 080618-158]

[ ] Applicant hereby petitions for an extension of time under 37 C.F.R. §l.136(a) for the

total number of months checked below:

 

[ ] Extension for response filed 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 response filed 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. § 1.1? (c) $0.00

Processing Fee (Track I) under 37 C.F.R. § 1.1? (i) $0.00

Publication Fee $0.00

[ ] Suspension of action requested under 37 can. § 1.103(0) m

TOTAL FEE: $1,200.00

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

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

required regarding this application under 37 CPR. §§ 1.16-1.11 or credit any overpayment, to

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

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

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

Deposit Account No. 19-0'Ml.

4844-9993—24T91
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Atty. on. No. 080618-] 531

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

indicated below.

ReSpeeti'ully submitted.

Date DEC 2 9 2016 By fi/Z/LZ/
FOLEY & LARDNER LLP Stephen B. Maebius

Customer Number: 22428 Attorney for Applicant

Telephone: (202] 672-5 569 Registration No. 35,264

Facsimile: (202) 672—53 99

4844-9993-24731
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Atty. Dkt. No. 030618-1581

Appl. No. MKS-19,981

IN THE UNITED STATES PA TENTAND TRADEM4RK OFFICE

First Inventor Name: Hitesh BATRA

Title: AN IMPROVED PROCESS

TO PREPARE

TREPROSTINIL. THE

ACTIVE INGREDIENT IN

REMODULIN®

App]. No.: 1411849381

Filing Date: 9f10f2015

Examiner: Yevgeny Valenrod

Art Unit: 167?.

Confirmation Number: 6653

REPLY UNDER 37 CPR. 1.114

Mailstop RCE
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner:

This paper responds to the outstanding Final Office Action mailed on November 30,

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

The listing ofclaims begins on page '2 of this document.

Remarks begin on page 4 ofthis document.
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Atty. Dkt. No. 080618-1581

Appl. No. HIS-49,981

Listing of Claims:

1‘ (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 the starting batch and

a base, isolating the treprostinil salt, and preparing a pharmaceuti cal composition comprising

treprostinil or a pharmaceutical 1y 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. (Previously Presented} The pharmaceutical composition of claim 1, 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 cornpositiori ofclaim 4, wherein the

base is diethanolamine.

6. (Previously Presented} The pharmaceutical composition of claim 1, wherein the

base is combined with treprostinil that has not been previously isolated.

3’. (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 I, which is a

pharmaceutical solution.

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

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

intermediate of the formula:
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Atty. Dkt. No. 080618-158]

App]. No‘ 14349981

HO

”HIGH

0H

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 u'eprostinil salt after storage, wherein the pharmaceutical

product comprises treprostinil or a pharrnaceutically acceptable salt thereof.

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

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

salt oflreprostinil stable at ambient temperature is performed by adding diethanolamine to

Ireprostinil.
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Atty. Dktr No. 080618—1581

Appl.No. MKS-49.981

REMARKS

Applicants respectfully request reconsideration and allowance of the present application.

Status of Claims

Claims 1,2, and 4-11 are pending.

Double Patenting

Claims 1, 2, and 4-1 1 stand rejected as unpatentable on the ground ot'non-statutory

double patenting over claims 24 and 26 ofUS Patent No. 8,242,305. Claims 1, 2, and 4-1 1 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. 14554332, which was allowed on

November 9. 2016. Without acquiescing in the correctness of the 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. 14r349,931

Concluding Remarks

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

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

telephone if it is felt that a telephone interview would advance prosecution.

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

required regarding this application under 37 CPR. §§ 1.16-1.17, or credit any overpayment, lo

Deposit Account No. 19-0741. Should no proper payment be 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 Commissioner is

authorized to charge the unpaid amount to Deposit Account No. 19-0241. If any extensions of

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

for such extension under 37 ORR. § 1.]36 and authorize payment of any Such extension fees to

Deposit Account No, 19-0741.

Respectfully submitted,

DEC 29 2015 VML
Date By

FOLEY & LARDNER LLP Stephen B. Mae‘oius

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)

080618-1581 __

 
in re Application or United Therapeutics Corporation

Application No.1 idle-49.981

Flled: Wimifi

For. AN lMPROVED PROCESS To PREPARE TREPROSTINIL. THE ACTIVE INGREDIENT lN REMODULINE
The applicant. United Therapeutics Corporation. of 100 percent interest in the instant application hereby disclaims, except as
provided below. the tenninai 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. may; as the term oi 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 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 does not disclaim the terminal part of the term of any patent granted on the instant
application that would extend to the expiration date at the full statutory term of the prior patent. "as the term of said prior patent is
presentty shortened by any terminal disclaimer." in the event that said prior patent later: expires for failure to pay a maintenance fee;
is held unenforceable; is found invalid by a court of competent jurisdiction; 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 of its full statutory term as presently shortened by any terminal disclaimer.

And

The applicant. united Therapeutics Cgmoratiog. oi1UD 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
date of the full statutory ten'n ofany patent granted on co—pending US. Patent Application No. 141754.932, filed June 30. 2915. as such
term is defined in 35 U.S.C. 154 and 173. and as the term of any patent granted on said cal-pending application may be shortened by
any terminal disclaimer filed prior to the grant of any patent on said co-pending application. 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 any patent granted on said
cor-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 matting the above disclaimer. the applicant does not disclaim the terminal part ofany patent granted on the instant application that would
extend to the expiration date of the full statutory term as defined in 35 USE. 154 and in of any patent granted on said too-pending
application. as the term of any patent granted on said co-pending application may be shortened by any terminal disclaimer 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 hold unenforceable: is found invalid by a court of competent jurisdiction: is statutorily disciaimed in
whole or terminally disclaimer! under 3? CFR 1.321; has all claims canceled by a reexamination certificate: is reissued. or is in any
manner terminated prior to the expiration of its full statutory term as shortened by any terminal disclaimer filed prior to its grant.

Check either boxi or 2 below. it appropriate.
1. :l The undersigned is the applicant. If the applicant is an assignee. the undersigned is authorized to act on behalf oi the
assignee.

 

I hereby acknowledge that anyr willful false statements made are punishable under 18 U.S.C. 1001 by fine or
imprisonment of not more than fit-e (5) years. or both.

2. E The undersigned is an attorney or a nt race it. Reg. No. 35264
 

 
  lgnature Date

Ste hen B. Ma bius

Typed or printed name
 

1202) 672-5574
Telephone Number

 
E Terminal disclaimer fee under 3? CFR 1.20mi) included.

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

This colleclicn oi ini'orrnatlon is required by 3? CFR 1.321. The information Is required to obtain or retain a benefit by the public which is to tile {and by the USPTO
to process} an application. Confidentiality is governed by 35 USE. 122 and 3? CFR 1.11 and 1.14. This collection Is estimated to take 12 minutes In complete.
Including gathering. preparing, and submitting the completed application form to the USPTD. “Mme will vary depending upon the indiuiduai case. Any comments on
the amount at lime you require to complain this form andlor suggestions [or reducing ihla burden. should be sent to [be time! Information Officer. LLS Felent and
Trademark Office. LLS Department of Commerce. PD. Ed: 1450. Alexandria. VA Elfin-1450. DO NOT SEND FEES DR COMPLETED FDRMS TO THIS
ADDRESS SEND TO: Commissioner for Patents. ED. Box 1450. Alexandria. VA HMS-FED.

d335-2214-2?53.1
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Atty. Dkt. No. 080618-1581

IN THE LWITED S714 TES FA TENTAND TMDEMARK OFFICE

First Inventor Name: Hitesh BATRA

Title: AN IMPROVED PROCESS TO PREPARE

TREPROSTINIL, THE ACTIVE INGREDIENT LN
REMODULIN®

Application No: i4/849,931

Filing Date: 9!] 0520] S

Examiner: Yevgeny Valenrod

Art Unit: 1672

Confirmation Nos 6653

INFORMATION DISCLOSURE STATEMENT

UNDER 37 CFR §l.56

Mail Stop RCE
Commissioner for Patents

130‘ Box 1450

Alexandria, VA 22313-1450

Commissioner;

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

with 3? 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 PTOISBIOS

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 claims of the present application or that such document is

considered material to patcntability as defined in 3? 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

451 1229153062 _1 .
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Atty. Dkt. No. 0806184581

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

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

does not 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 ot'publication

is not in issue.

CONCISE EXPLANATION OF RELEVANCE

Invalidity contentions filed against parent US. 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 time in the litigation, but they are no longer subject to

confidentiality, except where certain information has been redacted.

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

[PR2016-00006! Sworn/med Ltd. (Petitioner), v. United Therapeutics Corporation (Parent

Owner), Case IPR2016-00006t US Patent 3,497,393, 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 documents ti led recently in the

IPR that have some information unredacted that was preViously redacted in prior versions.

4811—229?-5806.2
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Atty. on. No. 080618-1581

TIMING OF THE DISCLOSURE

The listed documents are being submitted in compliance with 3? CFR §l.9?(b). before

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

STATEMENT UNDER 37 CFR §l .97le1

The undersigned hereby states in accordance with 37 CFR §l.9?(e)(2} that no item 01"

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

from a foreign patent office in a counterpart foreign application and, to the knowledge of the

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

information disclosure statement was known to any individual designated in 3? CFR §1.56(c)

more than three months prior to the filing of the information disclosure statement.

FEE

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

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

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

required regarding this submission under 37 CPR. §§ l.l6~1 a 1?: or credit any overpayment. to

Deposit Account Number 19-0741.

Respectfully submitted,

//‘/AvDate DEC 2 9 21115 By /*jW/

FOLEY & LARDNER LLP Stephen B. Maebius

Customer Number: 22428 Attorney for Applicant

Telephone: [202) 672—5569 Registration No. 35,264

Facsimile: (202) 672-5399

431 1-229?-5805. 2 _3_
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PTOiSBiDB modified

Substitute for form 1449iPTO Compiete if Known

INFORMATION DISCLOSURE A: Ilicalion Number 141349.981
STATEMENT BY APPLICANT Filin- Date Qt10i2015

First Named Inventor Hitesh BATRA

Date Submitted: [EB 2 9 2815 Art Unit 1572
use as main;( sheets as necessary Examiner Name Yevgen Valenrod

Attorney Docket Number 080613—1581

U.S. PATENT DOCUMENTS 

Examiner
initiala'

 

Pages. Coiumns, Lines.
—-——— Publication Date Name of Patentee or Applicant of Where Relevant

Number-Kind 003132 111' MM—DD—YYYY Cited Document Passages or Relevant
known} Figures Appear
 
 
 
  
  
  

 FOREIGN PATENT DOCUMENTS
Pages. Columns. Lines.: - |

Examiner Cite ._ £91951" Pater-l Document Publication Date Name or Patentee or Where Relevant

Initials‘ i No.‘ i Country CDUENumber' MM-DD-YYYY Applicant of Cited Documents Passages ui RelevantKind Code it known i Fi_ures An -- .-
 
 

 
:

Exa miner
InIIiala'

DE

._____— _ 5—”... _

D3

D4

 
_ Case iPB2D18—ODDOG. US Patent 8.497.393. with Exhibits 1022-1028.

Patent OWner Reaponse to Petition filed November 23. 2016.1n Steadyined Ltd. (Petitioner),

 

  
item (back. magazine. journal. serial. symposium. catalog. etc.) date. pagets). volumeeissueInclude name of the author (in CAPITAL LETTERS}. title of the article (when appropriate). title of the T“

number(s). publisher. city andior country where published.

Redacted Petitioner‘s Reply to Patent Owner‘s Response to Petition filed on September 27.
2016 in Steadymed Ltd. (Petitioner). v. United Therapeutics Corporation (Patent Dinner).

Petitioner‘s Demonstratives filed November 28. 2016. in Steadymed Ltd. (Petitioner). v.
United Therapeutics Corporation {Patent Owner). Case IPR2016-00008. US Patent
8.497.393
 

v. United Therapeutics Corporation (Patent Owner). Case IF‘R2015-00006. US Patent
8.497.393. with Redacted Exhibits 2006. 2020. 2022. 2058 and 2059 filed November 23.

2018. 1151 pages.
Patent Owner Demonstratives filed November 23. 2016. in Steadynied Ltd. (Petitioner), v.
United Therapeutics Corporation {Parent Owner). Case IPR2016-00006. US Patent
8.497.393. 62 pages.
Decision Redacted Institute of inter Panes Review dated November 23. 2016. in Steadyrned

Ltd. (Petitioner). v. United Therapeutics Corporation (Patent Owner). Case IPR2016-00006.
US Patent 8.497.393. 53 pages.____ e____._,_ __e .__ __ i
Service copy of Third Party Submission dated October 16. 2015. filed but not entered in US"
1411349381 on October 16. 2016. with 6 indicated attachments. 822 pages.
 

 

' D7 Redacted Defendant Sandoz inc.‘s Invalidity Contentions dated February 5. 2015. United
Therapeutics Corporation (PtaintiftJ v. Sandoz inc. (Defendant). In The United States District Court for

_ the District of New_..i_ersev. Civil Action No. 3:_1 4~cv~5499(PGI-I)_Q.HG). 90 pages.
D8 Defendant Sandoz Inc‘s Invalidity Contention Chartss dated February 5. 2015. United Therapeutics

  
Corporation (Ptaintih) v. Sandoz inc. (Defendant). In The United States District Court for the District of

_New Jersey. Civil Action No. 3:14-_cv~5499[F'GH1{i__HG). 189 pages.

 
 

Examiner

Signature
4823-8057-7’1321

I Date
i Considered
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PTDISBFDB modified

Substitute for form 1449IPTO Complete if Known

INFORMATION DISCLOSURE @plication Number 14113495381
STATEMENT BY APPLICANT Filingpate 91109015

t - : 2 First Named Inventor Hitesh BATRABe a Submitted 9 2015 Art Unit 1672
fise as may sheets as necessary) Examiner Name Yevgeny Valenrod

Sheet Attorney Docket Number 030513-1581

 
 
 
 
 

NON PATENT LITERATURE DOCUMENTS

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

number(s). publisher. city andtor country where published.

REMDDULIN® label. 2014. 17 pages.

Examiner .
In i lie is‘

 

Schoffstaii. et ai.. Microscale and Miniscaie Organic Chemistry Laboratory Experiments. 2004. 2'”
Eli, 200-202.
 

' Sorrell. Thomas N., Organic. Chemistry. 1999. 755-753.

 

. Wiberg'; Laboratory Technique in Organic Chemistry. 1960, 112.

  
[329 I Yu et al.. “Novel Synthetic Route of a Pivotal Intermediate for the Synthesis of 1B-Methyl Carbapenem I

I. Antibiotics." Organic Process Research 8- Development, 2006.101829-832.

  

Examiner | i Date JSignature I | Considered
4323—306?-?182.1

Liquidia - Exhibit 1006 - Page 47



Liquidia - Exhibit 1006 - Page 48

Electronic Patent Application Fee Transmittal

Filing Date: 1D—Se92015 

PROCESS TO PREPARE TREPROSTINIL. THE ACI'WE INGREDIENT IN

Title of invention: REMODULIN'

 

First Named Inventormpplicant Name: Himsh BATRA

_Stephen Bradford MHEbiUSIKaren StraWderman
Attorney Docket Number: 030518—1581

Filed as Large Entity  

Filing Fees for Utility under 35 USC 1111:}

t - Sub-Total in

—-“m
Basic Filing: 

 

Miscellaneous-Filing:

Patent-Apneahand-Interference: 

Post-AlIowance—and-Post-Issuance:
 

Extensionmf-Time:
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Miscellaneous:

_ . Sub-Total in

RCE- lst Request 

STATUTORY OR TERM1NAL DISCLAIMER

Total in USD (5) 

Liquidia - Exhibit 1006 - Page 49



Liquidia - Exhibit 1006 - Page 50

Electronic Acknowledgement Receipt

“—

International Application Number:

Confirmation Number: 6553

PROCESS TO PREPARE TREPROSTINIL. THE ACI'IVE INGREDIENT IN
REMODULlN‘

 

Title of Invention:

First Named Inventormppllcant Marne. Hire-sh BATRA

—Stephen Bradford Maebius-fKaren Strawrierman
Stephen Bradford Maebius

Filing Date: 10-5EP-20T5 

Time Stamp: 12:04:25

Application Type: Ulilily under 35 USC 11 Ha}

Payment information:

Payment Type CA RD

 
RAM confirmation Number 122916iNTEF5W12062000

——

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as foilows:
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Document . . . File SizelBytes}! Multi
Number Document Description File Name Message Digest Part hzip 

105 N5?

Request for Continued Examinatlfln
(RC5! villain-II ll.‘|l1l[L:fi|'[-nl ‘mm | {Marci-$1

.|§I?

This is not a USPTO supplied RCE 5330 form.

Information:

1325??

Amendmentde rub—mu: ”mandarin“ maHLiDRi-a«45H

Multipart DeacriptioanDF files in .zip description

Amendment Submitted!Entered. with Filing of CPNRCE

Appllcant Arguments/Remarks Made in an Amendment

 
 

Warnings: 

Information:

Terminal Disclaimer Filed TerminalDlsclaimerpd'F r ifinnuillrlmEilodDIlmh I MMleP-I'JU5’91'511

Information: 

1365995?

Other Reference—Patent/App/Search 92F-2016PelitionerReplytoPat

dflcumen t5 entOwnE' [RESponsepdf u-Im u—i immimuurwm Dcvflan-dt.‘1mm:

 
 

Information: 
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12565962

Other Reference- PatentlApp/Search 1123—201fiPetitionerDemonslr
documents ativespdf .‘t 4 .". Ir-us-Siwurlfifi‘r.wr.+3' 1 r‘ Yittfi M'SI

o-LH

Warnings: 

The page size in the PDF is too large. The pages should be 8.5 x T l orA4. If this PDF is submitted, the pages wiH be resized upon entry into the
Image File Wrapper and may affect subsequent processing

Information:

5048622

Other Reference—PalenlmppISearch I 1-23-2016Patent0wnerfiespo
documents nseandExhi bilspdf

Infomation:

11944333

Other Raference—Patenl/AppfSearch 11-23-2016Patenl0wnerflemo
documents nstretivespdf Mahm- 13mm? F‘ILuztr'Jonne'r AIL-164mm

|-.n.-

Information:

212¢535

Other Raference-Patent/App/Search 1 I-23-2016Redacl'edDecisionI

documents Instltutepdf .rIIwr.-_-IIrDIIH<J?‘J?Bfl'Jn.\MIr-dllldsltfilir’rl

Warnings:

Information:

12222250

Other Referegce-PatenvfippfSearch 1h1rdPtySumeARTONEpdfocurnents treatsnowflake-amen.-.—,..=a-.L|I.a1t-.-.
lac."

 
lnfonnation:

12521559

Other ReferegcevPatenUAppfSearch ThirdPtySumeARTTWOpdfocuments filo-elm IJJlEd It.| ‘TcEI 7M55dflfldfli‘éefi
8.le

Information:

Other Referente-Patent/App/Search SandozlnvContZ-S-Zm 5Redact
decuments ed.pdf 5.1.5113le tannin-Inwrmifllddnkflfil

mom
 
 Information:
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Other Reference-Patent/App/Search SandozinvContChartsZ—S—Zm5.
documents pdf _ . _ImsHTI-nl'l 1 (3.4 ifulil-iF‘DHnmITS-ITDD' Ta.

HM“
 

Warnings:  

Infonnation:

1306962

Other Reference Patent/AppiSearch ActavisPrellnvContB 30-201 6.
documents pdf .JMumfliuMIhfll’IInl mm muffin”:afllfi
 

Warnings:

Information:

3D4304

Treprostinil —. h . _ _

14 Other Refere3::u:;:::/App£earc _Ex_G_in\ralrdlty_chart_for_t
e_393_pa[9n{_1.12.20]S‘pdf smoanaumruzufigonlrswmnw II

Warnings:

Information:

56?620

- h

1 5 Other Referegce PatenthppfSearc TevalnvCont4.2 4-201 5.pdfecuments . _iW-Jfiat'llifilllflirInimtiufiuruufl
at

 
Information:

16 Non Patent Literature Arumugampdf 17:1397‘mrindim1 mfmbauulrfl‘ h
1W

Information: 

FUh6PZ

Non Patent Literature Burkrpdf Pil'i‘ ‘II-‘nlfli'sawlhdlfl «lawns.- ‘ ml.-
mm

 
Information: 

Non Patent Literature Eitelpdf

 
Information: 
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Non Patent Literature Harwoodtpdf mmrumnnmahmmmneynw
Dian?
 

Warnings: 

Info"nation:

Non Patent Literature Joneapdf I |Sum:IDDI'IJ‘1MJ’tm'IJM'liMMMR‘JII'
II E“.-
 

Warnings:

lnformation:

1 scores

21 Non Patent Literature
Wfififidfiu‘a'flt Inn-MW? iTrii-fiflrfi !|

ram!‘

Warnings:

 

Information:

r45 92?

22 Non Patent Literature McManus.pdf 4-1 ‘ Db? 571M: 1 a 7Hn."nllxn?( no 'I ”(174:3
r00:-

 
Information:

73?507

23 Non Patent Literature Monsonpdf Lrtafiiaz Era-marmiult :ttcrrimti at:
nfilfi

Information: 

2055?39

Non Patent Literature Dhnopdf Dlmfi I‘glhfindirlfliMMTWHSerli
fie.“

 
Information: 

14163632

Non Patent Literature Olmstedpdf I.dchl:tt‘1riru'inlafiifl‘!?wfiFTimifi’in]Ir-
tii’fi

 
Information: 
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Non Patent Literature Paviapdf

4?9524

?-| I iniH—IulfiHmlllln-ir I FEM—'Chifimr
{um
 

Warnings:

Infomation:

 

Non Patent Literature

 

PDR2005.de

11?6914

H “film: IIIDunmll t'h-II kit "Tmlmlfi i I in
41695
 

Warnings:

Information:

Warnings:

Information:

Information:

Information:

Information:

Non Patent Literature Prisinzano.pdf

F54365

.1.i2?.d:1§ 5 I FIJ‘JH"1‘..IN9?\' IUI‘UNTNIF‘IJUII
171
 

Non Patent Literature

Non Patent Literature

Remodulin.pdf

Schoffstallpdf

233112

gfili 'I 7-: fimfi Jul—In] 1 38M 'IiWILM Pi? | I
i‘lh'fli

?10529i

l 97.11 I n 0361 u imam-.1 3 itffln‘fillr r n
Mkmi

 

Non Patent Literature Sorrellpdf Nfii H511 39.95114 m-lIJJMLDIEOI: [EDITH
:Er‘

 

Information:

Non Patent Literature Wiberg.pdf ‘ i ‘ [mm | 2‘15] 1 4'] MSW hfiDfi'fli‘Tflud
Wait
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Non Patent Literature
-- i I I III-Ir ."I.-l ilklflflrl-'J.iL79di2.I'n-I mm 1 F.

mun
 

Warnings:  

Infonnation:

IltllEur-Swdfartcrfill'i tar-fins! illtlfiufllll
"a”?
 

Multipart Descriptioni‘PDF files in .zip description

Information Disclosure Statement {IDS} Form (5308)

 
Fee Worksheet {$306) fee-i nfopdf I'Icflrj'l‘fl‘lr H JDJIVIIIII Ian I IIN- I "F: 271:.“

Inuit.
 

Warnings:

lnfonnation: 

Total Files Size (in bytes} 113932195

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

New Applications Under 35 U.S.C. 111

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

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCTIDDIEOi'903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

 

New International Application Filed with the USPTO as a Receiving Office
If a new international application is being tiled and the international application includes the necessary components for
an international filing date [see PCT Article 1 1 and MPEP 1 810), a Notification of the International Application Number
and of the International Filing Date {Form PCTIROI105} will be issued in due course, subject to prescriptions concerning
national security. and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Atty. Dkt. N0. OSOéIB-ISBI

IN THE UNITED STA TES PA TENTAND TMDEfl/HRK OFFICE

First Inventor Name: Hitesh BATRA

Title: AN IMPROVED PROCESS T0 PREPARE

TREPROSTINIL, THE ACTIVE INGREDIENT IN
REMODULIN®

Appl. No.: 14849598]

Filing Date; 9f10i2015

Examiner: Yevgeny Valenrod

Art Unit: 1622

Confirmation Number: 6653

STATEMENT RE IDS CERTIFICATION

Commissioner for Patents

PO Box 1450

Alexandria VA 22313-1450

Commissioner:

In the Information Disclosure Statement Transmittal filed in the above application today,

on page 3, a Statement Under 37 CFR 197(c)(2) is erroneously included. The documents cited

in the IDS were not all recently discovered. However, in View ofthe RCE which accompanied

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

in the absence of such certification and fee.

Date Dec. 29 2016 

FOLEY & LARDNER LLP

Customer Number: 22428

Telephone: (202) 622-5569
Facsimile: {202'} 672-5399

484405353583 1

Respectfully submitted,

By tStephen B. Maebius/

Stephen B. Maebius

Attorney for Applicant

Registration No. 35,264
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Electronic Acknowledgement Receipt

“—

International Application Number:

Confirmation Number: 6553

PROCESS TD PREPARE TREPROSTINIL. THE ACTIVE INGREDIENT IN
REMODULIN‘

 

Title of Invention:

First Named Inventormppllcant Name. Hitesh BATRA

“Stephen Bradford Maebius-J'Karen Strawderman
Stephen Bradford Maebius

Filing Date: 105592015 

Time Stamp: 14:32: 'I }'

Application Type: Utility under35 USC 11 ‘Iiai

Payment information:

 
Submitted with Payment

Document . . File SizelBytesl! Muiti Pages

Transmittal Letter StatementrelDSCert.pdf nogr.U?kl|fll'fi9i?fii§ll§ldtflfl1'fl
ms?
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Information:

 
This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,

characterized by the applicant. and inciuding 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. i 1 1

If a new application is being filed and the application includes the necessary components for a filing date {see 37 CFR
1.53ibi-ldi and MPEP 506}, a Filing Receipt [37 CFR 1.54} will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date [see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and ofthe International Filing Date {Form PCTIRDHOS} will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application. 
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PTO-"SEMI: reg-I 1!
Aporoved lor use througn 1.2132014 OMB [1651-0032U S Patent and Trademark Dttice. U 3 DEPARTMENT OF COMMERCE

Unue: 1M Paperwork FIeduclIcrn Act 04 1995. no person: are :e aired to respono to a LQIIECIIOJI ol Inimmzitien unless ll dupla s a valid OMB coniial number.

PATENT APPLICATION FEE DETERMINATION RECORD “F‘fl'm‘m” Dr Dam" Number Fil'ng Dam
subsrnute for Form PTO-375 1 4/849,981 09/102201 5 E] To be Mailed

ENTITY: E LARGE CI SMALL I] Micno

APPLICATION AS FILED — PAFITI

{Column 1} (Column 2]

[37 CPR 1 15a. im. or an

137 CFFI I. lfillu. Iii. or tmli

r3"CFF|.1.IEiioI. I or u I

TOTAL CLAIMS . _
intern I Ian» ”WW5 2” =
INDEPENDENT CLAIMS .
13? CPR 1.16mi) "'“nu53 =

If the 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. 411;}{11151 and 3?

DAPPLICATION SIZE FEEIS? CPR I iBISJ}

U MULTIPLE DEPENDENT CLAIM F'FIESENT 12? CFFH tfiiiir
‘ It the cilifarance in column 1 is less than zem. enter ‘0" in column 2.

APPLICATION AS AMENDED — PART II

ICqumi-I II ICDIumn E] ICClILlITIn 31

CLAIMS HIGHEST
REMAINING NUMBER _ L . .

12l29t2016 AFTER QREwOUSLY PRESENiEX-RA RATEISI noniriciNALFEEtsi

AM_ENDMENT PAID FORT 'I'

I III:arsrm lé h'n Minus

D Application Size Feels? CFFII 16tsi]

D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM i3? CFFI I.16i|IJ _
TOTAL ADD' L FEE

AMENDMENT
{Column 11 lC-tilurnri 21 {Column 3)

CLAIMS HIGHEST
REMAINING NUMBER _ _

AiriEn PREVIOUSLY PRESENT EXTRA

AMEND—MENT PAID EonII ‘In
Independent
mars: I 15ml] Minus

D Appiicalion Size Fee [3? CFFI 1 16(5)]AMENDMENT
El FII—TST anssenmnou or MULTIPLE UEPEHDENT CLniM more 115W]

' ll Ihe entry in column 1 is less than the entry in column 2. wriie'O" in autumn 3. SLIE
” ll Ilie “Highest Number Previously Paid For' IN THIS SPACE is lea-s than 20. enter '20". H ELENA PAYTON
“' II the “Highest Number Previously Paid For' lN THIS SPACE is less than 3. enler "3'
The “Highest Number Previously Paid For" (Total or Independent} is [he highest number feund in the appropriate box in cclumn 1

 
This culleclion oi information :5 required by 3? CFFH 16 The information is required to obtain or retain a heneli'l by the public which is to file [3nd by 1he USF’TCI Io
Dimes-'5] an application Cankdenliali‘ly is hemmed by 35 U S C 122 and 3? CFR 1.14. This cellaminn rs estimated to take 12 minutes to complete. including gathering
Dneuaring and submitting 1he compleled application term to the USPTO. Time will vary ceeending upon the Indimdual case. Any comments on Il'IB amount of iilTle you
require to mmptete this term andr‘or suggestions for reducing this burden should be senl to the Chief Information Criticer. U S Palent and Trademark Ofliee. U S
Department 01 Commerce, P O Box 1450. Alexandria VA 22313-1 :150 DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS SEND TO: Commissioner I0! Patents. PJD. BOX 1'350. Alexandria. VA 2231311450.

it you need assIetance in carriatelina the form. cat} r-BDO-PI'O-thg and select option 2.
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Application No. Applicantts}
14is4ssai BATFiA ET AL.

Office Action Summary Examiner Art Unit AIA {First inveritorto File}

YEVGENY VALENROD 1672 fig“  

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

A SHOHTENED STATUTORY PERIOD FOFi REPLY IS SET TO EXPlFiE§ MONTHS FROM THE MAILING DATE OF
THIS COMMUNICATION.

Extensions oiiime may be avallabla under the provisions of 3? CFR 1 tafiiai. In no event. however may a reply be timely liied
afler SIX (6: MONTHS- trom the mailing date of this communication

- 11' NO period for reply is specified above. the maximum slatLiiory period will apply and will expire SIX {6) MONTHS from the mailing dale oi ibis communication.
- Failure to reply within the set or extended period for reply will. by statute. cause the application to become ABANDONED :35 U3 G. g: 133].

Any reply received by the Office later than three months after the maJling date of this communication. even it timely filed. may reduce any
earned patent term adjustment See 3? CFR I T04lbi

Status

DE Responsive to oommunicationts) filed on m.

D A declaraiionisflatfidavitts) under 37 CFFI 1.130(1)} waslwere filed on_

2am This action is FINAL. 2bjl:l This action is non-final.

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

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

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

closed in accordance with the practice under Ex parte Quayle 1935 CD. 11, 453 0.6. 213.

Disposition of Claims"

SHE Claimis) l 2 and 4-H israre pending in the application.

5a} Of the some claimis) isiare withdrawn from consideration.

Bil] Claimts) _islare allowed.

7lg Claim(s ) i 2and4il islare rejected

Bil] Claimlsj_ islare objected to.

9le Clalmt(s) are subject to restriction andlor election requirement

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

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

hfltlrwww.Lisptooovrpatentsrinit eventsi’ophlindexjsg or send an inquiry to PPHteedbackfi),tisgtogov.

Application Papers

10”] The specification is objected to by the Examiner.

11j|:| The drawingts} flied on isiare: all] accepted or blEl objected to by the Examiner.
Applicant may not request that any objection to the drawingts) be held in abeyance. See 37 OFF! 1.85la}.

Replacement drawing sheetls) including the correction is required it fl'ie drawingts} is objected to. See 37 CFR 1.121[dj

Priority under 35 U.S.C. § 119

12)I:| Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(ai-(dl or {f}.

Certified copies:

all] All b)|:] Some“ clE] None of the:

l.|:| Certified copies of the priority documents have been received.

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

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

application from the International Bureau (PCT Rule 17.2(aji.

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

 

 

Attachmenttsj

1) D Notice of References Cited (PTO-892) 3) I] interview Summary (91-0413)
. Paper Notsleail Date

2) E Information Disclosure Statemenfls) (PTDJSBlOBa andlor PTOJSBft'Jabj 4 E 0i ’Paper Notswail Date 2X29r'i6. :' her‘ —
Lis Faieniand Trademark Oili'oe
PTOL-326 {Rev 1 ME] Office Action Summary Part of Paper No iMall Date 20161123
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Applicatioanontrol Number: 14849981 Page 2

Art Unit: 1672

The present application is being examined under the pre-AIA first to invent

provisions.

DETAILED ACTION

Withdrawn rejections / reasons for allowabflfty

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 treprostlnil 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 because its 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 presume that the described impurities are present in the orystalized

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 Patentr'ng Rejection

The nonstatutory double patenting rejection is based on a judicially

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

prevent the unjustified or improper timewise extension of the “right to exclude" granted
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Applicatioanontrol Number: 141849981 Page 3

Art Unit: 1672

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 ciaim(s). See, 9.9., 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 USPO 761 (CCPA1982); In re Vogel, 422 F.2d 438, 164 USPQ 619

(CCPA 1970); and in re Thorington. 418 F.2d 528. 163 USPQ 644 (CCPA 1989).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(0) or 1-321 (d)

may be used to overcome an actual or provisions! 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 result of

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

717.02 for applications subject to examination under the first inventor to file provisions

of the AIA as explained in MPEP § 2159. See MPEP §§ 708.02(I)(1) - 706.02(|)(3) for

applications not subject to examination under the first inventor to file provisions of the

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

The USPTO Internet website contains terminal disclaimer forms which may be

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

form is filed determines what form (e.g.. PTorSBr25. PTOISBrZE, PTOrAlAr25, or

PTO/AIAr28) should be used. A web-based eTerminai Disclaimer may be filled out
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Applicatioanontrol Number: 14849.98“! Page 4

Art Unit; 1672

completely online using web-screens. An eTerminaI Disclaimer that meets all

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

information about eTerminaI Disclaimers. refer to

httpv’fwww.uspto.govtpatentslprocessrfiiefefsiguidance/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 US. Patent No. 8,242,305 (305).

Although the claims at issue are not identical. they are not patentabty distinct from each

other because:

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

(treprcstinil). Said method comprises alkylaticn od benzindene trial to prepare

compound (VI) followed by hydrolyzing compound (Vi) 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 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 treprostinii

diethanolamine and a method of preparing said product via 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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Applicatioanontrol Number: 148419.981 Page 5

Art Unit: 1672

Conclusion

Claims 1-2 and 4-11 are pending

Claims 1-2 and 4-11 are rejected

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

policy as set forth in 37 CPR 1 .1361a).

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

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

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

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

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

extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of

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

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

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to YEVG‘ENY VALEN ROD whose telephone number is

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

it attempts to reach the examiner by telephone are unsuccessful. the examiner's

supervisor, Fereydoun G. Sajjadi can be reached on 571672-3311. The fax phone

number for the organization where this application or proceeding is assigned is 571-

273-83DD.
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Applicatioanontrol Number: 14849.98“! Page 6

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:/fpair—directusptogov. Should

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

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

USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

XYEVGENY VIALENRODIi

Primary Examiner, Art Unit 1672
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Receipt date: 02/29/2016

Substitute for form 144QIPTD
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Atty. Dkt. No. OSOfiIB-ISBI

IN THE UNITED STA TES PA TENTAND TMDEIVMRK OFFICE

First Inventor Name: Hitesh BATRA

Title: AN IMPROVED PROCESS

TO PREPARE

TREPROSTINIL. THE

ACTIVE INGREDIENT IN

REMODULIN®

Appl. No.1 l4i849,93|

Filing Date: 9! IOI2O | 5

Examiner: Yevgeny Valenrod

Art Unit: 1672

Confirmation Number: C1653

AMENDMENT AND RE UEST FOR RECONSIDERATION
 

Com missi oner for Patents

PO. Box 1450

Alexandria VA 223 l3-1450

Commissioner:

This amendment. is submitted in response to the outstandi fig. non-final Office Action

mailed on February 25, 2016.

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

this document.

Remarks begin on page 4 of this document.

4849-0244-51091
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Atty. Dkt. No. 0806l8-153l

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

pliannaeeulically 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 trcprostinil by combining the starting batch and a base, isolating the trcprostinil

salt. and preparing a pharmaceutical composition comprising treprostinil or a phannaceutically 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 benzindcnc triol.

2. (Previously Presented) The phamiaccutical composition of claim 1, 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.

diethaiiolairtine. N-methylglueamine. and choline.

5, (Previously Presented) The pharmaceutical composition ot'claim 4. wherein the base is

dietliaiiolamine.

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

combined with treprostinil that has not been previously.- isolated.

it, {Previously Presented) The pharmaceutical composition ofclaim l. wherein the isolated

salt is stored at ambient temperature.

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

phannaceutieal 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:

4849-0244-51 09.1
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Atty. Dkl. No. 0806l8-153l

 
OH

hydrolyzing the resulting compound to form trcprostinil. fanning a salt of treprostjnil stable at

am bicut temperature. storing the treprostinil salt at ambient temperature. and preparing a pliannaceutical

product from the trcprostinil salt aficr storage, wherein the phannaccutical product comprises treprostinil

or a phannaceutically acceptable salt thereof.

It}. (Previously Presented) A pharmaceutical product prepared by the process ofclaim 9.

l I. (New) The process as claimed in claim 9- wherein forming the salt oftreprostinil stable at

ambient temperature is performed by adding diethanolamine to treprostinil.

4849-0244-5109.1
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Any. Dkt. No. 0806I8-153l

REMARKS

Applicants respectfully request reconsideration and allowance of the present application.

Status of Claims

Applicants have canceled claim 3 and added claim I l to depend from claim 9. Support

for claim I 1 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, S, and 9 stand rejected under 35 U.S.C. § 103(a) as allegedly obvious over

Moriarty (2004) in view of Phares (WO 2005007081 A2). Applicants respectfully request

reconsideration of the rejection.

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

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

inf'onnatiou is redacted in those documents due to confidentiality. Documents provided in that

notificati on 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 of analysis. In the IPR, Dr. Williams and Dr. Ruff‘olo used these certificates of

analy sis to explain that a pharmaceutical batch produced according to a salt formation process as

covered by claim 1 is different from the product produced by the process described in Moriarty

2004. Williams Dec. at 111194-99; Ruffolo Dec. at {[1166-72. Specifically, the processes result in

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

I has higher average purity. Patent Owner’s Response at Section 111.0

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 ofindividual impurities (“polity

specification“) as a basis to regulate the manufacturing of pharmaceuticals. Batches that fall

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 enough to 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 Ill/C.

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

manufacturing changes used by FDA. Ruf‘folo Dec. at wro— 72.

The rejection further cites Phares for showing that it would have been obvious to form a

diethanolamine salt using Monarty’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 obvious to use the salt formation step of Phares to decrease amounts of

stereoisomer impurities oftreprostinil. which are acidic rather than neutral or basic. Williams

Dec. at 11102. When subject to salt-forming conditions. one of ordinary skill in the art would

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

because the stereoisomer w0uld 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 stereoi som er impurities by salt formation.

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

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

the specification change is classified as a “major" change according to the FDA‘s classification

system for manufacturing changes. See Knot! th'm. ("on Inc. v. Terra Pharm. USA. Inc, 367

F.3d l38l, 1385 (Fed. Cir. 2004') (explaining that while FDA approval is not determinative of

nonobviousn ess, 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

4849-0244-51 09.1
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safety to patients." Ruffolo Dec. at 1136. This is due to the fact that even trace amounts of

impurities can sometime pose serious health concerns.

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

Double Patenling

Claims H 0 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 disclaimer or other action if still necessary after the PTO’s

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

conditioa for allowance.

4849-0244-51091
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Concluding Remarks

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

recensideration is respectfully requested. The Examiner is invited to contact the undersigned by

telephone if it is felt that a telephone interview would advance prosecution.

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

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

Deposit Account No, 19-074]. Should no proper payment be enclosed herewith, as by a check

being in the wrongr 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. 19-0241. If any extensions of

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

for such extension under 37 CPR. § 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. Maebiusi

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 STA TES PA TENTAND TRADEMARK OFFICE

First Inventor Name: Hjtesh BATRA

Title: AN IMPROVED PROCESS TO PREPARE

TREPROSTINLL, THE ACTIVE INGREDIENT IN

REMODULIN®

Appl. No.: l4!849,931

Filing Date; 9IIOIZOIS

Examiner: Yevgeny Valenrod

Art Unit: [672

Confirmation Number: 6653

PETITION FOR EXTENSION OF TIME

Commissioner for Patents

PO. Box 1450

Alexandria. VA 22313-1450

Commissioner

Applicant hereby petitions the Commissioner under 37 CPR. §1.l36(a) for a three-

month extension of time for response in the above-identifi ed application for the period required

to make the attached response timely.

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

The above-identified fees of$11400.00 are being paid by credit card via EFS—Web.

The Commissioner is hereby authorized to charge any additional f'ees which may be

required regarding this application under 3? CF‘R. §§ 1.16-1.11 or credit any overpayment, to

Deposit Account No. 19-074]. Should no proper payment be enclosed herewith, as by the credit

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

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

Deposit Account No. l‘J-O'Hl.

4319-5445-SGOT1
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Respectfully submitted,

Date Aug. 24: 2016 By fStthen B. Mata-biusar

FOLEY & LARDNER LLP Stephen B. Maebius

Customer Number: 22428 Attorney for Applicant

Telephone: {202) 672-5569 Registration NO, 35,264

Facsimile: {202} 672-5399

I»)
4B19-5445-5fifl? I
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Electronic Patent Application Fee Transmittal

Filing Date: 1D—Se92015 

PROCESS TO PREPARE TREPROSTINIL. THE ACI'WE INGREDIENT IN

Title of invention: REMODULIN'

 

First Named Inventormpplicant Name: Himsh BATRA

_Stephen Bradford MaEb-Ius/Mary Jo Boyce
Attorney Docket Number: 030518—1581

Filed as Large Entity  

Filing Fees for Utility under 35 USC 1111:}

t - Sub-Total in

—-“m
Basic Filing: 

 

Miscellaneous-Filing:

Patent-Apneahand-Interference: 

Post-AlIowance—and-Post-Issuance:
 

Extensionmf-Time:
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Suh-Total'In

Exten=ion 3 momhs with 50 paid 

Miscellaneous:

Total in USD (5) 
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Electronic Acknowledgement Receipt

“—

International Application Number:

Confirmation Number: 6553

PROCESS TD PREPARE TREPROSTINIL. THE ACI'IVE INGREDIENT IN
REMODULW‘

 

Title of Invention:

First Named Inventormppllcant Marne. Hitesh BATRA

—Stephen Bradford Maebius/Mary Jo Boyce
Stephen Bradford Maebius

Filing Date: 10—5EP-20T5 

Time Stamp: 13:14:09

Application Type: Utility under35 USC 11 Ha}

Payment information:

PaymentType Credit Card

 
——

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as foilows:
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Document Document Description File Name File Slzelflytesii
Number Message Digest Part Azip {if appl.}

1 34312

Amendmeandf l'.l | '.I<lr95£|ialmflitfi3flilinin‘edzhe?
L-iTn.

Muitipart Descriptiom'PDF files in .zip description

Document Description
 

Amend ment/Req. Reconsiderafion—After Non—Fina! Reject

Applicanl Argumentisemarks Made in an Amendment

 
 

Warnings:

Inforrnalion:

Extension ofTIme 3E01.pdf sofcziiudtdifiomflm nlcfitlnicb'- r;

 
Warnings: 
lnfonnation:

Fee Worksheet (5306] fee—I nfo.pdf

 

Warnings: 
Information:

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

New Applications Under 35 U.S.C. 111
lfa new application is being filed and the application includes the necessary components fora filing date {see 37 CFR
1 .53lbl-(dl and MPEP 506], a Filing Receipt [37 CFR 1.54} will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

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

If a timely submission to enter the national stage of an international application is com pliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCTIDOIEOIQOB 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 Receivim Office
If a new international application is being filed and the international application includes the necessary components for
an international filing date [see PCT Article 11 and MPEP 1810], a Notification of the International Application Number
and of the International Filing Date [Form PCTIROH 05} will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Electronic Acknowledgement Receipt

“—

International Application Number: 

Confirmation Number:

PROCESS TO PREPARE TREPROSTINIL. THE ACI'IVE INGREDIENT IN

Title of Invention: REMODULlN‘

First Named Inventormppllcant Name. Hire-sh BATRA

—Stephen Bradford Maebius-fKaren Strawrierman
Stephen Bradford Maebius

Filing Date: 105592015 

Time Stamp: 12:30:22

Application Type: Utility under 35 USC 1 1 Ha}

Payment information:

 
Submitted with Payment

Document . . File Sizelflytesl! Multi Pages

Miscellaneouslncoming Letter Notificatioanthroc.pdf 2n??? l I .‘i Humor”. 5'_\|JF.1dI:r."l\"‘l.‘-{\rr-:v‘|ImirM'r
Grimm
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2131238?

Miscellaneous incoming Letter POPrelepa nd Exhibitspdf DI'IDIuilfirflRt-fiu‘illl1‘5.5.I:flt§fidn7fl|?v'
‘11:"!

Warnings:

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

New Applications Under 35 U.S.C. 1 1 1

If a new application is being filed and the application includes the necessary components for a filing date [see 37 CFR
1.53led} and MPEP 506}, a Filing Receipt [37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCTIDOIEOIQOB indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date [see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date {Form PCTmon 05} will be issued in due course, subject to prescriptions concerning
national security, and the date 5 hown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Substitute for form 144QIPTO

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

Date Submitted: EEB 2 9 21115

_ ___(Iu_5e as n_iaiiy_sheets as necessagg

Sheet I 01

Document Number

Number-Kind Code2 :11known}

I 200110030355 A1
200110056095 A1

I 4.434.164 A
I _5.466.713_A
I 5.506.265 A
. 6,706,283 B1

Cile
N01 .

ExaminE"
Initials'

I01
Icz
Ice.
_C4
I05
.05

_ FOREIGN PATENT DOCUMENJSI

Foreign Patent Document

Country CodeJ'Number‘I'Kind Code” {111111011111}

- wc 98113452 A1 ;

Cite .
No ‘

Exa'niner
Initials’

C7

PTOJSBIOB modified

Complete 1'! Known

# 141840.931
911192015 .__

I HiteshfifXTRA _ _

13672 ' _I'
Yevgeny Valenrod
080618—1581

 

“Application Numgcr
Filing Date I” _
First Named_!n\fento[__
Art Unit _

_E_xan1iner Name _
Attorney Docket Number

U.5. PATENT DOCUMENTS

Pages. Columns. Lines.
. Name of Patentee or Applicant of Where Relevant

Cited Document 5 Passages or Relevant
! I Figures Appear
I_ Deejardin et at.
__ Mylan‘
: Lombardino
___Ellitstei_n-Wittinger et al.
. Blitstein—Willinger
. Appel et al.

Publication Date
MM-DD-YYYY

1 110812001
1121202001
0212811034
1 1114119195
0410911996

0311512004

. Pages. Column5,i.mes.
Where Relevant

Passages or Relevant
Fioures A 1 -ar

Name of Patentee or
Applicant of Cited Documents

Publication Date
MM-DD-YYYY

051(071'1998 _ Shire Laboratories. Inc. _

NON PATENT LITERATURE DOCUMENTS
1

Examin er
Mala. item (book. magazine.

'08

|

Include name ofthe author (in CAPITAL LETTERS). title of the article (when appropriate). title of the
journal. serial. symposium, catalog. etc.) date. pagets). volume-issue

numberte). publisher, city andlor country where published.

; BIGHLEY et al.. “Salt Forms of Drugs and Absorption." Encyclopedia of Pharmaceutical Technology.
' Swarbrick et al.. Ede. 1995. 1 3:453—499.

I C9 h SIMONNEAU etal.. "Continuous-Subcutaneous infusion of Treprostinil. a Prostacyclin Anetta—Que. in _ I '
Patients with Pulmonary Arterial Hypertension." Am. J. Respir. Crit. Care Med. 2002. 165:800-804. 

Examiner

 Signature .
4829-6306-5134.1
 

 

i Date

. Considered
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Electronic Patent Application Fee Transmittal

Filing Date: 1D—Se92015 

PROCESS TO PREPARE TREPROSTINIL. THE ACI'WE INGREDIENT IN

Title of invention: REMODULIN'

 

First Named Inventormpplicant Name: Himsh BATRA

_Stephen Bradford MHEbiUSIKaren StraWderman
Attorney Docket Number: 030518—1581

Filed as Large Entity  

Filing Fees for Utility under 35 USC 1111:}

t - Sub-Total in

—-“m
Basic Filing: 

 

Miscellaneous-Filing:

Patent-Apneahand-Interference: 

Post-AlIowance—and-Post-Issuance:
 

Extensionmf-Time:
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Miscellaneous:

- . Sub-Total il'l

Submission- Information Disclosure Sfmt  

Total in USD (5) 
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Electronic Acknowledgement Receipt

“—

International Application Number: 

Confirmation Number:

PROCESS TD PREPARE TREPROSTINIL. THE ACI'IVE INGREDIENT IN

Title of Invention: REMODULM‘

First Named Inventormpplrcant Marne. Hire-sh BATRA

—Stephen Bradford Mac-bins}Karen Stranderman
Stephen Bradford Maebius

Filing Date: 10-5EP-20T5 

Time Stamp: l5:15:l5

Application Type: Utility under35 USC 11 Ha}

Payment information:

PaymentType Credit Card

 
——

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as foilows:
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Document

Number Document Description
File SizelBytes}!

me Name Message Digest Part Lain {if appl.}
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[031‘ 
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Document Description

Transmittal Letter

Information Disclosure Statement tIDS] Form (5505]

 
 

lnfonnation:

Non Patent Literature

2623105
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int-59

 
 

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

New Applications Under 35 U.S.C. 111
lfa new application is being filed and the application includes the necessary components fora filing date {see 37 CFR
1 .53lbl-(dl and MPEP 506], a Filing Receipt [37 CFR 1.54} will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

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

If a timely submission to enter the national stage of an international application is com pliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCTIDOIEOIQOB 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 Receivim Office
If a new international application is being filed and the international application includes the necessary components for
an international filing date [see PCT Article 11 and MPEP 1810], a Notification of the International Application Number
and of the International Filing Date [Form PCTIROH 05} will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Atty. Ukl. No. 080618458]

competent I‘el‘et‘eltce any document submitted herewith. llowcvcr. in accordance with Ml’fil’ §

f)(i‘-).U4(tll(l ). :-\pp|ieont hereby states that For items for which the date of publication supplied

does not include the month of publication, the year ol‘puhiicalion is sufficiently earlier than the

effective US. filing date and any foreign priority date so that the particular month ol‘pubiication

is not in issue.

TIMING OF THE DISCLOSURE

The listed documents are being submitted in compliance with 37 CFR §l.97tc_). before

the mailing date ot'tiny ot‘a final action under 3? CFR §l.l 13. a notice ofailowancc under 3'?

CFR §1.31 ]. or an action that otherwise closes prosecution in the application.

FEIC

liccs in the amount ol‘$lSO.UU to cover the ice associated with an information disclosure

statement are being paid by credit card viu [it’s-Web.

The Commissioner is hereby authorized to charge any additional t'ees which may he

required regarding this submission under 37 C.I4‘.R. §§ 1.16-1.17. or credit any overpayment, to

Deposit Account Number | 9-[17’4 I .

Respectfully submitted.

Date Feb. 29. 2016 By KStcphen l3. Maehiusi'

FOLEY & LARDNER LLP Stephen B. Macbius

Customer Number: 22428 Attorney for Applicant

‘I'elephonc: (202} 672—5569 Registration No. 35.264

Facsimile: (303} 672-5390

4328-0653-0894. 1
l-J
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UNl‘l‘iil) S'I‘A'I'IES PAI‘IaN'r AND TRADEMARK OFFICE
l'NI’l‘lii} STATES DEPARTMENT 01“ COMMERCE
i'niiud Slnlcs l'alom and Trademark Oll‘iccfiddler»: (T INLVTISSIQNIER I'UR PATI'N'i'S

I'.I.I F101 IJSIJ
Alumna». Virgina :1: U-Hfmn on uspi‘mg m

 

 
APPLICATION NO. FILING DA ['L'. IFIRFT NAME) LN'VENTUR A'I'l'l’lkhfi‘i DUL'KEI' NO. (IIDNFIRMATIUN NU.

I-JJS4‘JflRI UWIWZUIS Ililcxh BATRA (WM‘IB- I53] (165.!

3““ “”3”!“

l-soleyatom.m.-u..p “
3000 K S’I‘Rlil-i’l‘ NW‘ \‘ALi-LhRUII, YEVGENY
SUITE 600

WASl-IINGTI'W, |)(‘ 200076 10‘)  15??

Nlill'IFlf'A'I IUN [IAI'E DELIVERY Ml'lIIii
 

{11853.10 I G ELEF'I'RONIC

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

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

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following c-mail addressfcs']:

ipdockcl ing @l'olcy .coul

I‘TOL-‘JIM iRt‘V. :wm:
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Application No. Applicantis}
14ie49.981 BATFiA ET AL.

Office Action Summary Examiner Art Unit AIA {First inverttorto File}

YEVGENY VALENROD 1672 fig“  

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

A SHOHTENED STATUTORY PERIOD FOFi REPLY IS SET TO EXPlFlE§ MONTHS FROM THE MAILING DATE OF
THIS COMMUNICATION.

Extensions oi1ime may be available under the provisions of 3? CF? 1 tafiial. In no event. however may a repiy be timely tiled
ai1er SIX (6: MONTHS- from the mailing date olihisoommunicaiion

- if N0 period for reply is specified above. the maximum statutory period wiil apply and wili expire SIX {6) MONTHS from the maiilng dale of this communication.
- Faiiure to reply within the set or extended period for reply will. by statute. cause the application to become ABANDONED :35 U3 G. g: 133].

Any replyI received by the Office later than three months after the maJling date of this communication. even it timelyI filed. may reduce any
earned patent term adjustment See 3? CFR I T04ibi

Status

DE Responsive to ccmmonicationis) filed on 9/1015.

D A declaraiionisflaitidavitts) under 37 CFFI 1.130(1)) wasiwere filed on

2a)|:| This action is FINAL. 2mm This action is non-final.

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

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

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

closed in accordance with the practice under Ex pan‘e Quayle. 1935 0.0. 11, 453 0.6. 213.

Disposition of Claims"

Sig Claimts) t-iOisiare pending in the application.

5a} Of the above claimis) ieiare withdrawn from consideration.

Bil] Claimts) _isiare allowed.

7im Ciaim(s)_i—i—Oisiare rejected.
Bil] Claimis)_ is/are objected to.

Bil] Ciairnt(s) are subject to restriction andior election requirement.

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

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

hfltirwww.Lisptonovrpatentsilnlt eventsi’ophfindeLiSQ or send an inquiry to PPeredbeokfi),usgtogov.

Application Papers

10”] The specification is objected to by the Examiner.

11)|:| The drawingts} filed on isiare: all] accepted or oil] objected to by the Examiner.
Applicant may not request that any objection to the drawingis) be heid in abeyance. See 37 CFR 1.85(a}.

Replacement drawing sheetis) including the correction is required it me drawingis} is objected to. See 37 CFR i.121[d]

Priority under 35 U.S.C. § 119

12)I:| Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § Natal-id] or {f}.

Certified copies:

all] All b)|:] Some“ cit] None of the:

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

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

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

application from the International Bureau (PCT Rule 17.2(ail.

" See the attached detailed Office action for a list of the certified copies not received.
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Appiicatioanontrol Number: 14849.98“! Page 2

Art Unit: 1672

The present application is being examined under the pre-AIA first 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 under either status.

The following is a quotation of pre-AIA 35 U.S.C. 103(3) which forms the basis

for all obviousness rejections set forth in this Office action:

{a} A patent may not be obtained though the invention is not identically discloeed or described
as set forth in section 102 of this title, if the differences between the subject matter sought to
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 made to a person having ordinary skill in the art to which
said subject matter pertains. Patentability shall not be negatived by the manner in which the
invention was made.

This application currently names joint inventors. In considering patentability of the

claims under pre-AIA 35 USS. 103(a), the examiner presumes that the subject matter

of the various claims was commonly owned at the time any inventions covered therein

were made absent any evidence to 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 made in order for the examiner to
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ApplicationiControl Number: 14849981 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(3). (f) or (9) prior art under pre«AlA 35 U.S.C. 103(a).

Claims 1-10 are rejected under pre-AIA 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 2005007081 A2).

Scope of prior art

Moriarty et al disclose a method for preparing treprostinil. Said method

comprises the steps of: (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). 4419 of treprostinil (compound 7) was prepared

at 99.7% purity.

Ascerraini‘ng the difference

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

Moriarty also fails to teach preparation of a pharmaceutical product comprising

diethanolamine salt.

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 polymorphs oi treprostinil diethanolamine (page 85) and discloses stability via their

moisture sorption/desorption data (figure 22).

Obviousness
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Applicatioanontrol Number: 141849.981 Page 4

Art Unit: 1672

One skilled in the art practicing the invention of Phares would have found it

obvious to prepare a diethanolamine salt 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 meet the limitations

directed to pharmaceutical product because treprostinil diethanolamine is the sole

claimed component of the claimed pharmaceutical product.

One skilled in the art would have found it 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 also find it

obvious to 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 environment to 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 diethanolamine salt of

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

and further obtains two different polymorphs of treprostinil via crystallization {page 85).

Since the instantly claimed method is directed to the same sequence of steps the

amount of impurities in the treprostinil diethanolamine is inherently lower than it was in

the starting batch of treprostinil.
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Appilcatioanontrol Number: 141849981 Page 5

Art Unit: 1672

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

solution. On page 58, Phares teaches a closing solution comprising 'T'reprostinil

diethanolamine.

Double Parenting

The nonstatutory double patenting rejection is based on a judicially created

doctrine grounded in 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 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 Longr‘, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); in re Van Ornum,

686 F.2d 937. 214 USPQ 761 (CCPA1982); In re Vogel. 422 F.2d 438, 164 USPQ 619

(CCPA 1970): and in re Thoringron. 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 result of

activities undertaken within the scope of a joint research agreement. See MPEP §
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Applicatioanontrol Number: 141849.981 Page 6

Art Unit; 1672

717.02 for applications subject to examination under the first inventor to file provisions

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

applications not subject to examination under the first inventor to file provisions of the

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

The USPTO Internet website contains terminal disclaimer forms which may be

used. Please visit www.uspto.govrformsr. The filing date of the application in which the

form is filed determines what form (e.g.. PTOISB/25. PTOISBI26: PTOIAIAJES, or

PTOIAIA/ZS) should be used. A web-based eTerminal Disclaimer may be filled out

completely online using web-screens. An eTerminal Disclaimer that meets all

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

information about eTerminal Disclaimers, refer" to

httpzrrwww.usptogow’patentsrprocessffilefefsfguidancei’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 1V

(treprostinil). Said method comprises alkylation 0d benzindene triol to prepare

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

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

Liquidia - Exhibit 1006 - Page 103



Liquidia - Exhibit 1006 - Page 104

Applicatioanontrol Number: 148419.981 Page 7
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Claims 1-10 are provisionally rejected on the ground of nonstatutory double

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

14354.932 (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 product via 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.

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 VALEN ROD whose telephone number is

(571)272-9049. The examiner can normally be reached on mon-fri 8-430.

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

number for the organization where this application or proceeding is assigned is 571-

273-8300.

Liquidia - Exhibit 1006 - Page 104



Liquidia - Exhibit 1006 - Page 105

ApplicationfControl Number: 14849.98“! Page 8
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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 httpzr‘ipair-direct.uspto.gov. Should

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

Business Center (EBC) at 866-217-9197 (toll-free}. if you would like assistance from a

USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

XYEVGENY VALENRODr'

Primary Examiner, Art Unit 1672
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A81 | VIEDMA. Cristobal. "Selective Chiral Symmetry Breaking during Crystallization: Parity Violation of
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' Echottetall et ai. Microscate and Miniscate drfirfioibhemietry Laboratory Experiments-5nd. Ed..-
; 2004. 200-202.

" Wiperg. Kenneth. taberatory Technique in Organic Chemise}. 196—0. 112.

Examiner

Signature
4815—3431-4921 .i

Nevgeny Vale-moot

"'1 IT! FT'IRNC} r'r'lALL RE

' Date
Considered 02221201 6

 
S CONSIDERED EXCEPT WHERE LINED THROUGH. .‘YW

Liquidia - Exhibit 1006 - Page 111



Liquidia - Exhibit 1006 - Page 112

index of Claims

||||||| H

a Allowed 

Applicationmmtrol No. Applicant(s)/Patent Under
Reexamination

14849981 BATRA ET AL.
 

‘ Examiner Art UnitYEVEGENY VALENROD

I Cancelled u
Restricted

 

  
 
 
  

 

 

 

 

  

 
  

I] Claims renumbeted In Ihe same ordet as ptesenled by applicant

CLAIM

Final Original _—_——
1_—_——
2 _—_——
3 _—_——
4 _—_——5 .r

6 .r . .

? .r' . .

8 J . .

..._ 9 f m H.

10 v ' '

    
 

LI 2? F‘aient and Trademaxk Dirrce “an 0* Paper No. ' 20150222

Liquidia - Exhibit 1006 - Page 112



Liquidia - Exhibit 1006 - Page 113

 

L1

L4

L8

L7

L10

L11

L12

L13

L14

  
Hits

28

21

29

235

260

23

867

1 257

39

22212016 1:04:47 PM
63 Userswvafenram Documents\ EASHWorkspaoes‘s 14849931 .Wsp

("34973931911 ?

Search Query . DBS

US~ PGPUB‘.
USPAT;

;USOCFI

("8242305"}.PN. '

(”4683330"} .PN.

US- PGPUB:

UEPAT;
USOCF!

US- F'GPU E5;
USF'AT;

'USOCR

(”4306075").PN. -

((Hnesh) near2 (Banal) .INV:

((Sudersan) near2 (Tu1adham .| NV.

((Raju) near2 (Penmastal) INV.

({David) near2 (Walsh): INV.

Lfior LBor L7or L8

L9 and Ireprostinil

007059!72.cpc.

(562466101181

L11 OI' L12

L13 and treprostinil I

US- PGPUB;
USPAT;
USOCR

US- PGPUB.
USPAT;
USOCR

' US~PGPUBI
USPAT;
USOGH

. US- PGPUB‘.
UEPAT;
USDCF}

US—PGPUB;
USPAT;
USOCFI

US- F’GPU B;
USF’AT;
USOCR

US PGF'UB;
USPAT;
USOCH

US~ PGPUB;
USPAT;
USOCR

US- PGPUB;
UEPAT;
USOCF!

US- PGPUB;
USPAT;
USOCR;
EPO; .JF‘O'.
DEFIWEINIT;

I BM_TDB

US- PGP‘U B;
USF’AT:
USOCR

EAST Search History (Prior Art)

Defa Rurals

LII!

Oper
ator

OR OFF

OFF

OFF

OFF

ON

ION

ON

ON

ON

ON

ON

OFF

ON

ON

TITTIE Stamp

201 E0022f 22 13: 03

2016102122 13:03

20162021221303

20161021221303

20180212213203

2016;102:122 13: 03

' 2016102122 ‘3:03

2016110222 ‘3103

201802.122 13:03

2015102222 ‘3:03

201 61"021' 22 ‘ 3: 03

2016.1“021'22 ‘3103
 

201602122 ‘3103

2018032213103

Page 1

Liquidia - Exhibit 1006 - Page 113

 



Liquidia - Exhibit 1006 - Page 114

EAST Search History (Prior Art) 

L1 5 35

L1 0 33

L1 7 1

L1 8 2

L1 9 2

L20 1

L21 1

  

212212016 1:04:47 PM

L14 and purity .. US-FIGEUB; _ OR
USPAT?
USOCR

L15 and HPLC US—PGPUB; OR
USPAT:
USOCR

("6765117”}.PN. US—PGPUB; OR
USPAT;
USOCR

WO "2005007081" US—PGPUB; ADJ
USDAT:

USOCH;
EPO; JPO;
DEFIWENT:

‘ IBM_TDB
"9242350" USPGPUB. ADJ

USPAT;

USDCH;
. EPO: JPO;
05mm;

| IBNLTDB

032423050210. US—PGPUB‘. on
USPAT:
USOCR

("9156786"}.PN. 0320200; OH
USPAT:

00000

EAST Search History (Interference)

«This search history i;s empty>

'DN

ON

OFF

ON

ON

OFF

OFF

2015202221303 A

20181032213103

20161032213103

20161021221303

20180211221333

20161032213103  
20161021221SIDS

 

C:\Users\yva1enrad1[)ocuments\EAST‘xWorkspaoes‘s 14849981 .WSp
Page 2

Liquidia - Exhibit 1006 - Page 114



Liquidia - Exhibit 1006 - Page 115

Page 1 at 'l

_ UNITED S'i‘h‘i'i'iS PAT! {N 1‘ AND T1m DIEMARK 01M 1.5 I.‘,‘1'i'}"|"-IJ SI‘A'I'i-LV [‘bIF-I’Aii'l'kfll'h'l' tH’I' rm:Mitiitll
l 'nin-d HIM-:5 Palm! and ‘l‘mdmnurk Ufl'icl:

  
 
 

 
 

 
BIB DATA SHEET

  SERIAL NUMBER FILING or 3719:}

 
 

  
  
  
  
  

  
  
  
  
  

  

  

 
 
  

  
 

 
 

 
 

DATE.

14/849,981 0951012015

1FWLE

  APPLICANTS

Liniied Therapeutics Corporaiimi. Siiver Spring, MD;

iNVENTORS

Hitesh BATRA. Herndon, VA;
Sudersan M1 TULADi-iAR. Silver Spring. MD:
Haju PENMASTA, Herndon, VA;
David A. WALSH. Palmyra. VA;

9|! CONT'NUiNG DATA *I‘l'kwikvtfiwfir\Iviimutu-rwrfl

- This appiication is a DIV oi 133933.623 0350232013 PAT 91563436
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Publication No.US—2015—0376106—A1
Publication Date:12131f2015

NOTICE OF PUBLICATION OF APPLICATION

The above- identified application will be electronically published as a patent application publication pursuant to 3?
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 Searchabie Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently httpjiwwwusptogovfpatttz‘.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth
in 37 CFFI 1.19(a)( 1). Orders for copies of patent application publications are handled by the USPTO‘s Office of
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800} 972-6382,
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office. Office of
Public Records. Alexandria, VA 22313-1450 or via the Internet.

In additionr information on the status of the application. including the mailing date of Office actions and the
dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent

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

Further assistance in electronically accessing the publication, or about PAIR. is available by calling the Patent
Electronic Business Center at 1-866-217-9197.
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents.
characterized by the applicant. and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.531bHd} and MPEP 506}, a Filing Receipt {37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Sta e of an Interna i nal A Iication un er 35 U.S.C. 371

lfa timely submission to enter the national stage ofan international application is compliant with the conditions of35
U.S.C. 371 and other applicable requirements a Form PCTIDOIEOIQOB 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

lfa new international application is being filed and the international application includes the necessary components for
an international filing dateisee PCT Article 11 and MPEP 181 O), a Notification of the International Application Number
and ofthe International Filing Date (Form PCTJ'ROH 05} will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Atty. nit-1. No. liSUOlS-ISHI

IN THE UN] TED STA TES PA TENTAND TRA DEfifzIRK OFFICE

First Inventor Name: I-Iitcsh BATRA

'I'itlc: AN IMPROVED PROCESS 'l‘O PREP/tin:

'l‘RFI’ROS'I‘INIL, Tl-lI-E ACTIVE INGREDIENT 1N
REMODULIN‘E

Appl. No; [4(84L'JHSI

Filing Date: WIUQUIS

Examiner: chgeny Valcnrod

Art Unit: 1672

Confirmation Number: 6653

INFORMATION DISCLOSURE STATEMENT

UNDER 37 CFR 1.56

Commissioner For Patents

I’.(). Box I450

Alexandria. VA 223134450

(.‘otnmissioner:

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

with 37 era §§1.56, 1.97 and 1.93.

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 P'I‘OKSBIUS

be returned in accordance with MP EP §609.

The submission ol‘any document herewith is not an admission that sue-It document

constitutes prior art against the claims ot‘the present application or that such document is

considered material to patcntability as defined in 37 CPR 531.5603}. Applicants do not waive any

4s42-5151-arss.1 _ i _
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Atty. URL No. 0806184581

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 tbr Inter Panes Review filed against parent patent US.

8.497.391 dated October I, 2015, including, Exhibits 1009, 10H], 1017 and 1018. Documents

[3] -I32 and [34-86 are exhibits from said l'PR Petition which are prior on items not already of

record in the present application.

TIMING OF THE DISCLOSURE

The listed documents are being submitted in compliance with 37 CPR §l.9?(b). before

the mailing date 01‘ the first Office Action on the merits.

Although Applicant believes that no l‘ee is required. the Commissioner is hereby

authorized to charge any additional fees which may be due to Deposit Account No. 19-07%] .

Respectfully submitted.

 
EICT l 3 2015

Date

FOLEY & LARDNER I_.Ll‘ Stephen B. Maebius

Customer Number: 22428 Attorney for Applicant

'l‘elephone: (202} 672-5569 Registration No. 35,264

Facsimile: (202) 672-5399

4542-5181-8793.1 -[J
u
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141849.981 [i‘Jr’lOIZOlS 1629 1600 080613—153] 10 2
CONFIRMATION N0. 6653

22428 FILING RECEIPT
Fi s L d LLP

strait sags NW. HiiilnmiiiiiiiiiiiiiiiitiiiiuiiIIIIIIIIIIIHII
SUITE 600

WASHINGTON. DC 20007—5109

Date Mailed: 092512015

Receipt is acknowledged of this non-provisional patent application. The application will be taken up tor examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the US. APPLICATION NUMBER. FILING DATE.
NAME OF APPLICANT. and TITLE. OF INVENTION. Fees transmitted by check or drait are subject to collection.
Please verity the accuracy of the data presented on this receipt. if an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Flecelpt with the
changes noted thereon. It you received a "Notice to File Missing Parts" for this application. please submit

any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventoris)
Hitesh BATPIA. Herndon. VA;

Sudersan M. TULADHAR. Silver Spring. MD;
Raju PENMASTA. Herndon. VA:

David A. WALSH. Palmyra. VA;
Applicantis)

United Therapeutics Corporation, Silver Spring. MD;
Assignment For Published Patent Application

United Therapeutics Corporation. Silver Spring. MD

Power of Attorney: The patent practitioners associated with Customer Number 22428

Domestic Priority data as claimed by applicant
This application is a DIV of 139311.623 orrczrsors PAT 9156786
which is a CON of 135483446 07i13i2012 PAT 8497393
which is a CON of 121034.731 12” some PAT 8242305

which claims benefit of 613014.232 12r17r2ccr

Foreign Applications ior which priority is claimed {You may be eligible to benefit from the Patent Prosecution

Highway program at the USPTO. Please see httptrrwwwusptogov for more iniormation.) - None.
Foreign eppiicatim r‘nfrerericn must be prevideo' in an Appiicerion Data Sheet in order to constitute a ciaim to
foreign priority. See 37 CPR 1.55 and 1. 76.

Permission to Access - A proper Authorization to Permit Access to Applimmn by Participating Offices
{PTOISBIBQ or its equivalent} has been received by the USPTO.
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II Required, Foreign Filing License Granted: 09/232015

The country code and number of your priority application. to be used for filing abroad under the Paris Convention.

is US 14,849,981

Projected Publication Date: 13312015

Non-Publication Request: No

Early Publication Request: No
Title

PROCESS TO PREPARE THEPROSTINIL. THE ACTIVE INGREDIENT IN HEMODULIN®

Preliminary Class

514

Statement under 37 CFR 1 .55 or 1.73 for AIA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country. an inventor who wishes patent protection in another country must apply for a patent

in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patenthoperaticn Treaty {PCT}. An international {PCT} application generally has the same

effect as a regular national patent application in each PCT-member ccu ntry. The PCT process simplifies the filing
of patent applications on the same invention in member countries. but does not result in a grant of "an international
patent" and does not eliminate the need of applicants to fiie additional documents and fees in countries where patent
protection is desired.

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

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

Applicants may wish to consult the USPTO booklet. “General Information Concerning Patents" (specifically. the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is availabie either by contacting the USPTO Contact Center at 800-736-9199. or it
can be viewed on the USPTO website at http:/rwwwuspto.govrweblofficesrpacfdocfgeneral’indexhtml.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website. httpvfwwwstopfakesgov. Part of a Department of Commerce initiative.
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific

countries such as China. Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the US. Government hotline at 1-866-999-HALT (1666-5399-4258).
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LICENSE FOFI FOREIGN FILING UNDEFI

Title 35. United States Code. Section 184

Title 37, Code of Federal Regulations, 5.11 8; 5.15

GRANTED

The applicant has been granted a license under 35 U.S.C. 184. if the phrase "IF REQUIRED. FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met. regardless of whether or not a license may be required as

set forth in 37 CPR 5.15. The scope and limitations of this license are set forth in 37 CPR 5.15(a) unless an earlier
license has been issued under 37 CFFI 5.15fb}. The license is subject to revocation upon written notification. The
date indicated is the effective date of the license. unless an earlier license of similar scope has been granted under
37 CFFt 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applicationsts) filed under 3? CFFi 1.53fd). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national

security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries. of other agencies, particularly the Office of Defense Trade Controls. Department of

State (with respect to Arms. Munitions and Implements of War {22 CFFI 121-128)); the Bureau of Industry and
Security. Department of Commerce (15 CFFI parts 730-774); the Office of Foreign AssetsControl. Department of
Treasury (31 CFFI Paris 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 134 has been granted at this time. if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this term. Applicant may still petition for a license under 37 CFR 5.12.
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed

from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181 . the licensee may foreign file the application pursuant to 37 CFFI 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 US. 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 inlormalion assistance to the lnternationai investor
community; serves as an ombudsman for existing and potential investors: advocates on behalf of US. cities. states,

and regions competing for global investment; and counsels U .8. economic development organizations on investment
attraction best practices. To team 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 httpzflwwwfielegtufikggv or call
+1-202—482—6800.
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PATENT APPLICATION FEE DETERMINATION RECORD AppIicatinn a: Docket Numbe:
Substitute for Form PTO-STE 143849.981

APPLICATION AS FILED — PART I OTHER THAN

IGaIumn rI Icaldmn 2: SMALL ENTITY SMALL ENTITY

NUMBER FILED NUMBER EXTRA RATEIS} FEEIS} HATEI$I FEEIS}
BASIC FEE NM m 280
SEARCH FE E W “I“
EXAMINATION FEE NM 720
TOTAL CLAIMS

—_ 0-00
—m—I3? CFR l 1601!!

It the specification and dramngs exceed 100
APPLICATION SIZE sheets of paper, the application size lave due is
FEE $310 [$155 Ior smalt enlity] tor each additional
{3? CFR 1.1845” 50 sheets or traction the-real. See 35 USE.

41 (BRING) and 3? CFR1.16(5).

MULTIPLE DEPENDENT CLAIM PRESENT {3? CFR ‘I IEIIII

OIn

' Irlhe ditterence in Mann 1 is 1955 than z-am. enter "0" In mlumn 2.

APPLICATION AS AMENDED — PART II

OTHER THAN

ICclumn l} IGelumn :‘J {Calumn a; SMALL ENTITY SMALL ENTITYCLAIMS HIGHEST
REMAINING NUMBER ADDITIONAL

AFTER PREVIOUSLY FEEIEI
IAMENDMENT PAID FC-F'I

aDEIITICINAL
FtATEI'SI FEEIEI

TDtaI
[J7 EFF! IE'IIII

:3? GFFI r mm:AMENDMENTA ApplIcalinn Size Fee [3? CFR 1.16m)

‘I OTAL TOT AL
ADD'L FEE ADD'L FEE

[Column 2; ICDIIJ-mtr 31
CLAIMS HIGHEST

REMAINING NUMBER ADEIITIDNAL
AF TEFI F‘FI-E VIC USLV FE EISJ

AMENDMENT PAID FDFI

ADDITIONAL
FEEUEI

Tonal
I'SYCFHI IEIIII
Independem

tJ.‘ CF?! I IanmAMENDMENTB u

TOTAL TOTAL
ADD'L FEE ADD’L FEE

' If the entryI In column 1 IE- less than the entry In column 2. write T)" in column 3.
" If the "nghast Number Prevlously Paint For" IN THIS SPACE Is Iass than 20. enter "EU"

"‘ It the ‘Highest Number Prewously Fan) For IN THIS SPACE IS Jess than 3. enter '3'
The “Htghesl Number PrawousI-g Pmd Far' ITcIaI m IndependentI IsIIIe hIgI-Iesl fauna m1he annlopnale to: In mlumn 'I
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Ally. on. No‘ 030613-1531

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Inventor Name: I-Iitesh BA'l‘RA

I'itlc: AN IMPROVED PROCESS 'I‘O PREPARE:

'I‘REPROS'HNIL. TIIE ACTIVE. INGREDIENT IN

REMODULIN'R’:

Prior Appl. No: l3f933623

Prior App]. Filing
Date: 7f2f2013

Examiner: Unassigned

Art Unit: Unassigned

CONTINUING PATENT APPLICATION

TRANSMITTAL LETTER

Commissioner for Patents

PO. Box I450

Alexandria. VA 22313-1450

Commissioner:

Transmitted herewith for filing under 37 CPR. § |.S3(b_) is a:

| J Continuation [ X | Division | | Continuation-In~]’art (Cll’)

ot'tl'te above-identified copcnding prior application in which no patenting, abandonment. or

termination ol'proccedings has occurred. Priority to the above-identified prior application is

hereby claimed under 35 [1.5.0 § 120 for this continuing application. The entire disclosure of

the above-identified prior application is considered as being part ol‘the disclosure ol‘llie

accompanying continuing application and is hereby incorporated by reference therein.

1 1 Applicant claims small entity status under 37 CFR 1.27.

4825-53?5-0295.1
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Atty. [)kt. Nu. USLHJIfii—ISRI

l‘Inclnscd arc:

|' X 1 Duscriplinn. Claims). and Abslracl (24 pages).

I X l Executed Declarations (4 pages).

I X I Power ot‘Attomcy {1 pagesji

|' X ] Information Disclosure Statement. Form PTO-51308.

[ x _| Application Data Sheet [37 CFR 1.?6).

'I‘hc udjuslmen! m the number ul‘sheets J'ur IEI’S-Web filing lhlluws: 

 

-Numbcr of EFS-Wch Number of Sheets for EFSJ’Veh

Sheets Adjustment
24 x 755% 18

-2-
432 5-53?E~—02 96.1
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The filing fee is calculated below at the large entity rate: 

Number Included Extra Rate Fee

Filed in Totals

Basie Fee

Basic Filing $280.00 = $280.00
Fee

Search Fee $600.00 $600.00

Examination $7520.00 $720.00

Fee

Size Fee 18 - [00 = 0 x. $400.00 $0.00

Total 10 - 20 = 0 it $80.00 = $0.00

Claims:

Independent: 2 - 3 = 0 it $420.00 = $0.00

If any Multiple Dependent Claimts) present: + $780.00 = $0.00

Surcharge under 37 CFR 1.16{e) for late tiling ol‘ + $140.00 _ $0.00

Executed Declaration or late payment ol'filing fee _
Prioritiacd Examination fee (Track I) under 3? ORR. § I .l? (c) 5000

Processing Fee {Track I} under 3? C.l7.R. § 1.1? (i) $0.00__
TOTAL FILING FEE: = $1600.00

Assignment Reeordation Fee: + $40.00 = $0.00

Processing Fee under 37 CFR 1-170} for Late Filing + $140.00 _ $0.00

of English Translation ot‘Application: _
Publication lice $0.00

TOTAL FEE ‘-' $1600.00
 

'l‘he above-identified fees of $1600.00 are being paid by credit card via 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 payment instructions in HITS-Web being incorrect or absent, resulting in a rejected or

incorrect credil card transaction. the Commissioner is authorized to charge the unpaid amount to

Dcposit Account No. l9-0741.

4325-5375—0296 1
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Atty.Dkl.1\'o.0806l8-1581

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

indicated below.

Respectfully submitted.

see 10 2015 BY 62/ ,1” ---*’  Date , x

FOLEY & LARI)NER LLI’ Stephen B. Maehius

Customer Number: 22428 Attorney for Applicant

’l‘elephone: {202) 671-5569 Registration No. 35.264

Facsimile: {202) GTE-53.99

4825-53?6-0296 1
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Electronic Patent Application Fee Transmittal

——
Filing Date: 

AN IMPROVED PROCESS TO PREPARE TREPROSTINlL. THE ACTIVE INGREDIENT

Title of Invention: 1N REMODULIN“  
 

First Named lnventorMpplica nt Name: Hitesh Batra  

Kristel Schoreraren Walker

Attorney Docket Number: 08061 8-1581

Filed as Large Entity  

Filing Fees for Utility under 35 USC 11 1 {8}

Basic Filing:  

Utility application filing 

Utility Search Fee

Utility Examination Fee 1311

Claims:

 
 

Miscellaneous-Filing:

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

USDlSl—-mm
Post-Allowa nee-and—Post-lssuance:

 
  
 

 

 

Extension-of~Time:
 

 Miscellaneous:

Total in USD (5)  
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Electronic Acknowledgement Receipt

International Application Number: 

 Confirmation Number: 6653 i

AN IMPROVED PROCESS TO PREPARE TREPROSTINiL, THE ACTIVE INGREDIENT
Title of Invention: IN REMODULIN"  
 

First Named Inventormpplicant Name: Hitesh Batra

Filer Authorized By: Kristel Schorr

 

 

Attorney Docket Number: 080618-1581

Filing Date:

 
 

Time Stamp: 14:04:28

Application Type: Utility under 35 USC 11 lie}

Payment information:

 
 

Submitted with Payment yes I 

Payment Type Credit Card

Deposit Account

Authorized User

 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as foilows: 
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Document Document Description File Name File Sideytes}!
Number Message Digest Part hzip [if a ppl-i 

249682

Specificationpdf MIAMI” IdlsflIh-w} If” «Wilmumln
'h’rlu 

Multipar’t DescriptionIPDF files in .zip description 

Document Description

Speclfication

 
Claims 22 23

Abstract 24 24
 

Warnings: 

Information:

632 I335

Appiication Data Sheet mum-u m r..1 1 i». mu r mr: |'.I :munn um

 
 

Warnings: 

Information: 

This is not an USPTO supplied ADS fitlable form

2 5 65U

Oath or Declaration flied Deciaratlonpdf nMI nfil -. I n L-InI-nwmli em I was“! I. u... .».
w. m

Warnings:  

Information: 

115513

Power of Attorney 'rt'm-Haufln) IAWIML-i-iilb‘vr.‘ 261W”
Jalllll

 
   

Warnings:

  
Information:

5 IDSipdf yes
1 “Ni (I (\(filMNFU' lflb-lrIKDEhJJ [ h iIII'IH

Milt”

Multipart DescriptioanDF files in .zip deseription

 

 
Document Description Start End 
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Information Disclosure Statement (IDS) Form (5308}
 

Warnings: 

Information:

Transmittal ofNew Application Transmittal.de hll'l It Illhr'nlml l.‘|erll I” III Illdil'l‘lJillln
JmH

Information:

Fee Worksheet (5306] fee-i nfo.pcif lr—H l min! I-I-lEImtI It I "3.. Ilril 33 ir I {mph-r}
)‘tti’i’

Information: 

Total Files Size [in bytes) 133308?

 
This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,

characterized by the applicant, and including page counts, where applicable. It serires as evidence of receipt similar to a
Post Card. as described in MPEP 503.

New Applications Under 35 U.S.C. 11'!

lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53ibl-id} and MPEP 506], a Filing Receipt {37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date ofthe application.

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

If a timely submission to enter the national stage ofan international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCTIDOIEOII'QOB 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 :- Receiving Office
If a new international application is being filed and the international application includes the necessary components for
an international filing date-{see PCT Article 11 and MPEP1B10), a Notification ofthe International Application Number

and ofthe International Filing Date (Form PCTIROH 05} will be issued in due course, subject to prescriptions concerning
national security, and the dateshown on this Acknowledgement Receipt will establish the international filing date of

the application.
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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. 13f933,623, filed July 2.

2013, which is a Continuation of US. Application No. BIS-48,446, filed July 13, 2012, which

is a Continuation of U.S. Application No. 12/334,731, filed December 15. 2008. which

claims priority from US. Provisional Patent Application 612014.232. filed December 1?,

2007, the entire contents of which are incorporated herein by reference.

BACKGROUND

[0002] The present invention relates to a process for producing prostacyciin 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 Remoduliti'“', was first described in U S patent

4,306,075. Treprostinil, and other prostacyclin derivatives have been prepared as described

in Moriarty, ct a] in J. Org. Chem. 2004, 69. 1890—1902, Drug oftlte Future, 2001, 26(4),

364-374, [3.8. Pat. Nos. 6,441,245. 6,528,638, 6,765,117 and 6,809,223. Their teachings are

incorporated by reference to show how to practice the embodiments of the present invention.

[0005l U.S. Patent No. 5,153,222 describes use oftreprostirtil for treatment ofpulmottary

hypertension, Treprostiuil is approved for the intravenous as well as subcutaneous route. the

latter avoiding septic events associated with continuous intravenous catheters. US. patents

Nos. 6,521,212 and 6,756,033 describe administration of treprostinil by inhalation For

treatment of pulmonary hypertension, peripheral vascular disease and other diseases and

conditions. US. patent No. 6,803,386 discloses administration of treprostinil for treating

cancer such as lung, liver. brain, pancreatic. kidney, prostate. breast. colon and head-neck

cancer. US. patent application publication No. 200510165] 11 discloses treprostinil treatment

ot‘iscltemic lesions. U.S. patent No. 7,199.15? discloses that treprostinil treatment improves

kidney functions. US. patent application publication No. 20030282903 discloses trcprostinil

_ 1 _

4822212943331
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treatment ofneuropathie foot ulcers. US. application No. 13028.47] filed February 8. 2008.

discloses treprostinil treatment of pulmonary fibrosis. U.S. 6.054.486 discloses treatment of

peripheral vascular disease with treprostinil. US. patent application llr’873fi45 filed

October 17, 200? discloses combination therapies comprising treprostinil. UJS. publication

No. 2008:“0200449 discloses delivery of treprostinil using a metered dose inhaler. U.S.

publication No. 2008f0280986 discloses treatment ofinterstitia] lung disease with treprostinil.

US. application No. 12f028,47l filed February 8, 2008 discloses treatment of asthma with

treprostinil. U.S. 1417.070, 7.384.973 and 11.3. publication Nos. 2007f0073095,

2005211282901. and 2008f0249167 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 on a large scale suitable for commercial production.

SUM—MAM

[0007] The present invention provides in one embodiment a process for the preparation of

a compound of formula I. hydrate, solvate, prodrug, or pharmaceuticaily acceptable salt

thereof.

H Y1'fi_'fi_R7
M1 L1
OH

H

DiCHZMCDOH 1])

[0008] The process comprises the following steps:

ta) alkylating a compound of structure It with an alkylating agent to produce a

compound of formula [11.

4322212943381

Liquidia - Exhibit 1006 - Page 138



Liquidia - Exhibit 1006 - Page 139

Atty. Dkt. No.080618-1581

H vet's-R?

H Yrfi—fi—RT M1 L1
M1 L1 OH

OH H

OH H {II} OICHaiwCN (III)

wherein

w= l. 2‘ or 3;

Y1 is trans-CH=CH~. eis-CI-{=CH-. -CH2tjCH'g'}m-. or -CEC~: m is I. 2‘ or 3:

R} is

(1] -CpHg,,-CH3. wherein p is an integer from 1 to 5, inclusive,

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

trifluoromethy]. (CI-Cg} alkyl, or ('Ci-Cflalkoxy, with the proviso that not more than two

substituents are other than alkyl, with the proviso that R: is phenoxy or substituted phenosy.

only when R; and R4 are hydrogen or methyl, being the same or different.

('3) phony], benzyl. phenylethyl. or phenylpropyl optionally substituted on

the aromatic ring by one, two or three chloro, fluoro, trifluoromethyl, (Ci-Cdalkyl, or

[Cl-C3)alkoxy. with the proviso that not more than two substituents are other than alkyl.

('4) eis~CH=CH~CHg~CH3,

t5} *{CHziz-CHtCWIi-CHL or

{'6'} -t_'CHg:t:-CH.=C(CH3)2:

wherein -C(L. t—Rq taken together is

t l J {'C4-Cilcyeloalkyl optionally substituted by l to 3 ['CrCS'Jalkyl;

(2) 2-(2-furyt)ethyl.

{3) 2-{3-thienyhetltoxy. or

{4) 3-thienyloxyinethyl;

M1 is u—OH:B—Rs or or—RfiB—OH or o—OR2:B~R5 or rx—Rgfi—ORg. wherein R5 is

hydrogen or methyl. R3 is an alcohol protecting group. and

LI is a-Rgzfi-Pu. a-R4:B-Rg. or a mixture of ot-RyB-lh and o-R4:B-R;. wherein

R; and R4 are hydrogen methyl. or fluoro. being the same or different. with the proviso that

one of R; and R4 is fluoro only when the other is hydrogen or fluoro.

(ht hydrolyzing the product of step {at with a base,

_ 3 _

4822212943331
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tel contacting the product ofstep (ht with a base B to for a salt of Formula ls

H Y1_fi_fi_R?
M1 1.]
OH

9
H HB

o<cumcooe (I5)

td'} reacting the salt From step tfc'J with an acid to Form the compound of formula I.

[0009] The present invention provides in another embodiment a process for the

preparation ot‘a compound of formula W.

 
k

COOH {IV}

[0010] The process comprises the following steps:

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

compound of formula VI.

H0  
uHIOH

OH {V} CN I'Vll

('h'l hydrolyzing the product ofstep {a} with a base,

to) contacting the product of step (b) with a base B to for a salt of formula IV..

and

4822212943881
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{IVS}

(d) reacting the salt from step (b) with an acid to form the compound of

formula IV.

DETAILED DESCRIPTION

[0011] The various terms used, separately and in combinations‘ in the processes herein

described are defined below.

[0012] The expression “comprising“ means “including but not limited to.“ Thus, other

non-mentioned substances. additives. carriers. or steps may be present. Unless otherwise

specified. “a" or “an" means one or more.

[0013] C 1.3—alkyl is a straight or branched alley] group containing 1—3 carbon atoms.

Exemplary alkyl groups include methyl. ethyl, n-propyl, and isopropyl.

[001.4] C..;-alkoxy is a straight or branched alkoxy group containing l-3 carbon atoms.

Exemplary alkosy groups include methoxy, ethoxy, propoxy, and isopropoxy.

[0015] C4.?-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, eyelopentyl. cyclohexyl. and eyelolteptyl.

[0016] Combinations of substituenls 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 stabilin sufficient to allow manufacture and which

maintains the integrity of the compound for a sufficient period of time to be useful for the

[imposes 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 vivo) to

provide an active compound. Examples of prodmgs include, but are not limited to.

_§_
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Liquidia - Exhibit 1006 - Page 141



Liquidia - Exhibit 1006 - Page 142

Atty. Bid. No. 0806l8-158l

derivatives of a compound that include biohydrolyzable groups such as biohydrolyzable

amides. biohydrolyzable esters. biohydrolyzable carbamates. biohydrolyzablc carbonates.

biohydrolyzablc ureides. and biohydrolyzablc phosphate analogues tags. monopltosphatc.

diphosphatc or triphosphate].

[0018] As used herein. “hydrate" is a form of a compound wherein water molecules are

combined in a certain ratio as an integral part ofdie structure complex of the compound.

[0019] As used herein. “solvatc” is a form of a compound where solvent molecules are

combined in a certain ratio as an integral part of the structure complex of the compound.

[0020] “Phannaceutically 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.

glycolic acid, malcic acid. malonic acid. oxalic acid, methancsulfouic acid, tritluoroacctic

acid. fumaric acid. succinic acid, tartaric acid. citric acid. benzoic acid. ascorbic acid and the

like. Base addition salts may be honored with organic and inorganic bases. such as sodium.

ammonia. potassium. calcium. edtanolamine. diethanolaminc. N-mcthylglucaminc. choline

and the like. Included in the invention are pharmaceutically acceptable salts or compounds of

any ofthe formulae herein.

[0022] Depending on its structure. the phrase "pharmaceutically acceptable salt.“ as used

herein. refers to a pharmaceutically acceptable organic or inorganic acid or base salt of a

Compound. Representative pltarmaceutically acceptable salts include. e.g.. alkali metal salts.

alkali earth salts. ammonium salts. water-soluble and water-insoluble salts. such as the

acetate. amsonate (4.4-diaminostilbcne-2. 2 -disulfonate). benzencsulfonate. benzonate.

bicarbonate, bisulfiate. bitartrate. borate. bromide. butyrate. calcium. calcium edetatc.

camsylate. carbonate. chloride. citrate. clavulariate. dihydl'ochloride. edctatc. edisylate.

estolate. esylate. fomarate. gluceptate. gluconate. glutamate. glycollylarsanilatc.

hexafluorophosphate, hexylresorcinatc. hydrabaminc. hydrobromide. hydrochloride.

_ 5 _
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liydroxynaphthoate. iodide. isothionatc. lactate. lactobionate, lauratc‘ mutate. maleate.

mandelate. mesylate, methylbromidc. methylnirrate, methylsulfatc. mucate. napsylatc. nitrate.

N—methylglueamine ammonium salt. 3—hydroxy~2—naphthoate. oleate, oxalate. palmitatc,

pamoate I: 1,1-methcne-bis-2-hydroxy-3 -naphthoate, cinbonate ), pantothcnate,

phosphatea’diphosphate, pierate. polygalactnronate. propionate‘ p—toluenesulfonate, salieylate,

stearate. snbaectate. suecinate. sulfate. snlfosalicylatc. suramate. tannate. tartrate. tcoclate.

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 I. or a hydrate, solvate. prodrug. or pharmaceutically acceptable salt

thereof.

H ”’"fi‘fi'Rr
Ml L1
OH

H

0(CHEMCOOH {I}

[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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H Yrfi—fi"R?
H Y1- _ _R? M1 L1ii i W

M1 L1
OH

H

OH H (II) 0(CH2M3N (111)

wherein

w= l, 2, or 3;

Y] is trans-CH=CH-, eis-CH=CH-. -CH3{CH2)m-, or -CE'C-: m is I, 2. or 3:

R1 is

t [] -C'.pH_7y.-CH_:. wherein p is an integer from 1 to 5. inclusive

{2) phenoxy optionally substituted by one. two or three ehloro. flunro.

trifluorornethyl. [Cl-Cg} alkyl, or {C1—C3)alkoxy. with the proviso that not more than two

substituents are other than alkyl, with the proviso that R; is phenoxy or substituted phenoxy,

only when R; and R4 are hydrogen or methyl. being the same or different.

{3) phony], benzyl, phenylethyL or phenylpropyl optionally substituted on

the aromatic ring by one, two or three ehloro, fluoro, trifluoromethyl. (C1—C3}alkyl, or (C.—

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

(4} eis-CH=CH-CH3-C‘H;,

(5} —(CH3)3—CH{OHJ—CH3, or

{-6) -{CH2}3-CH=C(CHJ)3;

wherein —C('Ll')—Rg taken together is

t l J (C4—Cileyeloalkyl optionally substituted by l to 3 (Ct—lealky]:

{2} 2-(2-furyilethyl.

(3') 2—(3—thienyltethoxy. or

{4) 3-thienyloxymethyl:

M. is ot-Ol-l:[3—R5 or o-R5:B-OHI or a-ORg:B-R5 or o-ReB-ORL wherein R5 is

hydrogen or methyl. R1 is an alcohol protecting group‘ and

L. is o—RyBHth, o—R4:B~R3, or a mixture of or~R_x:B—R4 and {X—R4IB‘-R_t, wherein

R3 and R4 are hydrogen, methyl. or fluoro, being the same or different. with the proviso that

one of R3. and R4 is fluoro only when the other is hydrogen or fluoro.

(bl hydrolyzing the product ofstep (u) with a base.

_ 3 -
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tel contacting the product ofstep (b) with a base B to for a salt of Formula ls

H Y1_fi_fi_R?
M1 L1
0H

9
H HB

o<cn21wcooe (I5)

(d) reacting the salt from step [c] with an acid to Form the compound of formula I.

[0026] In one embodiment. the cornpound of formula I is at least 90.0%. 95.094}. 99.0%.

[0027l The compound of formula 1] can be prepared from a compound of formula XI.

which is a cyclization product of a compound of formula X as described in U.S. Pal.

NU. 6‘44” ,345.

0R1 0R1 Y1-fi_fi R?
M$ L1

.... *i‘fi‘fi‘R?
M1 L1 _ H

0(CHzlnCH3 (X) OlCHzlnCHa (XI)

Whercin n is O, l, 2, or 3.

[0028] The compound of formula II can be prepared alternatively from a compound of

formula XIII. which is a cyclization product of a compound of formula XII as described in

U.S. Pat. No. 6.700.025.

0R1 Yi'fi—fi—Rv
C‘s. M1 L1

cc _. _ _ OH
""'--. Y1 fi fi R?

Ml L1 H .
OBn [X11] OBn (Xllll

[0029] One embodiment of the present invention is a process for the preparation of a

compound having formula IV. or a hydrate. solvate. or pharmaceutically acceptable salt.

thereof.
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k

COOH {IV}

[0030] The process comprises.

(a) alkylating a compound of structure V with an alkylating agent such as

CICHJCN to produce a compound of fonnula VI,

H0

IHI|OH

H k
OH (V) ON (V1)

 
(b1 hydrolyzing the product ot‘stcp (a) With a base such as KOH.

(c) contacting the product of step (b) with a base B such as. dicthanolamine to for

a salt ofthc following structure, and

 
e NH2(CH20H20H)2

(d) reacting the salt from step (b) with an acid such as HC] to form the compound

of formula IV.

[0031] In one cn‘tbodiman thc purity of compound of formula IV is at [cast 90.0%.

95.0%, 99.0%, 99.5%.

_ m _
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[0032] In one embodiment. the process funlter comprises a step of isolating the salt of

formula [V5.

[0033] In one embodiment, the base B in step to} may be ammonia, N—methylglueamine,

procaine. tromethanine. magnesium, L-lysine, L-arginine, or triethanolamine.

[0034] The following abbreviations are used in the description anda’or appended claims.

and they have the following meanings:

“MW“ means molecalar weight.

“Eq.” means equivalent.

“TLC" means thin layer chromatography.

“HPLC” means high performance liquid chromatography.

"PMA" means pltospltomolybdie acid.

“AUC‘” means area under curve.

[0035] In view of the foregoing considerations, and specific examples below. those who

are skilled in the art will appreciate that how to select necessary reagents and solvents in

practicing the present invention.

[0036] The invention will now be described in reference to the following Examples.

These examples are not to be regarded as limiting the scope of the present invention, but shall

only serve in an illustrative manner.

EXAMPLES

Example 1. Alkylation ot‘Benzindene Trio]

H0

  
 

 K2C03 . BU4N Bf

"HIGH + ‘i Aceto ne. RTC N

DH  
_ | | _
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ClCHgCN 

BU4NBI'

Celite®545 + 115 g - __

  
 

[0037] A SO—L. tht'eemeck‘ round—bottom flask equipped with a mechanical stirrer and a

thermocouple was charged with benzindene trio] [1250 g). acetone (19 L'} and KgCO;

lpowderod} {1296 g}. ehloroaectonitrile [567 g}, tetrabutylammonium bromide (36 g]. The

reaction mixture was stirred vigorously at room temperature (23i2°C} for 16-72 h. The

progress of the reaction was monitored by TLC. ('methanolfCHEClg; 1:9 and developed by

10% ethanolic solution of PMA). After completion of reaction, the reaction mixture was

filtered witllfwithout Celite pad. The filter cake was washed with acetone ['IOL}. The filtrate

was concentrated in metro at 50-55°C to give a light-brown, viscous liquid henzindene

nitrile. The crude benzindene uitrile was used as such in the next step without further

purification.

Example 2. Hydrolysis of Benzindeue Nitrile

HO

 
 

 

 
KOH, MeOH

H20. Reflux

0L
(IN

_ [3 _
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Name MW Amount

Benzindene Nitrite 371.52 139? g*

 

Methanol  
Water

*Note: This weight is based on 1(IU% yield from the previous step. This is not isolated yield.

[0038] A SO—L, cylindrical reactor equipped with a heating/cooling system. a mechanical

stirrer. a condenser, and a thermocouple was charged with a solution of benzindene nitrile in

methanol (12 L} and a solution of KOI—l (844 g of KOH dissolved in 4.25 L of water). The

reaction mixture was stirred and heated to reflux (temperature 722°C). The progress of the

reaction was monitored by TLC. (for TLC purpose, l~2 mL of reaction mixture was acidified

with 3M l-[Cl to pH 1-2 and extracted with ethyl acetate. The ethyl acetate extract was used

For TLC; Eluent: methanoliCHgClz; 1:9, and developed by 10% ethanolic solution of PMA}.

After completion of the reaction (~15 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 menu at 50-55°C to obtain approximately 12—14 [. of

condensate. The condensate was discarded.

[0039] The aqueous layer was diluted with water [7-8 L} and extracted with ethyl acetate

(2 K 6 L) to remove impurities soluble in ethyl acetate. To aqueoua layer, ethyl acetate ['22

L] was added and the pH of reaction mixture was adjusted to 1-2 by adding 3M HCl (1.7 L}

with stirring. The organic layer was separated and the aqueous layer was extracted with ethyl

acetate {'2 >1 11 L). The combined organic layers were washed with water (3 X 10 L) and

followed by washing with a solution of‘ NaHCO; ('30 g of NaHCO; dissolved in 13 L of

water}. The organic layer was further washed with saturated solution of NaCl {'33 72 g of

NaCl dissolved in water [l2 Li} and dried over anhydrous Nagsoi (950-1000 g}. once

filtered.

[0040] The filtrate was transferred into a 72-L reactor equipped with mechanical stirrer, a

condenser, and a thermocouple. To the solution of treprostinil in reactor was added activated

carbon (1 10-130 g). The suspension was heated to refltnt (temperature {SR-70°C) for at least

one hour. For filtration, a pad of Celitc'“'545 (300—600 g) was prepared in sintcred glass

_[‘rl_
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funnel using ethyl acetate. The hot suspension was filtered through the pad of Celite'“"545.

Tlte Celiteub545 was washed with ethyl acetate until no compound was seen on TLC of the

washings.

[0041] The filtrate [pale-yellow) was reduced to volume of 35-40 L by evaporation in

menu at 50—SS°C for direct use in next step.

Example 3. Conversion ofTreprostiuil to Treprostinil Diethanolamine Salt (1:1)

(It Eton, EtOfic

(I!) Heptane Slurry  
 

Name MW Amount Mn] Eq

1.0

Diethanolamine 1.] 

Ethanol — 
Ethyl acetate —

Trepnostinil Dietltanolamine

Salt (seed) -- 12 g _- __

   
 

*Note: This weight is based on [00% yield li‘oin benzintlene triol. It is not isolated yield. The

Ll'cprostini] was carried from previous step in ethyl acetate solution and used as such for this step.

MNote: 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 Lt] L of ethyl acetate was used for rinsing the flask.

[0042] A SO—L. cylindrical reactor equipped with a heating/cooling system. a mechanical

stirrer, a condenser, and a thermocouple was charged with a solution oftreprostinil in ethyl

acetate (35-40 L from the previous step), anhydrous ethanol [5.1 L) and diethanolamine

[435 g). While stirring. the reaction mixture was heated to {to-75°C. for 0.54.0 h to obtain a

clear solution. The clear solution was cooled to 552500 At this temperature. the seed of

_ 14_
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polymorph B of tieprostinil diethanolamine salt (~12 g) was added to the clear solution. The

suspension of polymolph B was stirred at this temperature for l h. The suspension was

cooled to 201.2% overnight (over a period of 16—24 h}. The treprostinil diethanolaminc salt

was collected by filtration using Aurora filter equipped with filter cloth. and the solid was

washed with ethyl acetate {2 X 8 L). The treprostinil dietltanolarnine salt was transferred to a

l-{DPEfglass container for air-drying in hood. followed by drying in a vacuum oven at

SOiS°C under high vacuum.

[[1043] At this stage. if melting point of the treprostinil diethanolaminc salt is more than

104°C. it was considered polymorph B. There is no need of recrystallization. If it is less than

104°C. it is recrystallized in EtOH-EtOAc to increase the melting point.

Data on Treprostinil Diethanolaminc Salt ( l :11

Wt. of Wt. of Trep rostinil

Benzindene Trio] Diethanolamine Salt (1:1) Yield Melting point

Batch No. (g) (g) ((5/0) (”C)

I 1250 1640 88.00 1043—1063

2 1250 1528 $12.00“ 1055-1073.

3 1250 [499 30.42“ 104.7-106fi

4 1236 I572 85.34 l05-108

*Nute: [n this batch. approximately 1200 mL of ethyl acetate solution of lrepmslinil before carbon

treatment was removed for R&D carbon treatment experiments.

“Note: This batch was recrystallized. for this reason yield was lower.

Example 4. Hcptaue Slurry of Treprostinil Diethanolamine Salt ( 1:1 1

mum
Treprosti nil

Diethanolaminc Salt 1 3168 g

- l 2Heptane 37.5 L-

   
 

_ | 5 _
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Name Batch N0. Amount Ratio

Treprostinil

Diethanolamine Salt 2 3071 g l

Heptanc -- 36.0 L 12 

[0044] A SOnL. cylindrical reactor equipped with a heating/cooling system. a mechanical

slirrer. a condenser, and a themlocouple was charged with shiny of treprostinil

dicthanolamine salt in heptane [35-40 L). The suspension was heated to ”ED-80°C for 16-2411.

The suspension was cooled to 2212°C over a period of 1-2 h. The salt was collected by

filtration using Aurora filter. The cake was washed with hoptanc (15-30 L] and the material

was dried in Aurora filter for 1 I1. 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 Dicthanolamine Salt {1:1}

Test Batch 1. Batch 2

IR Conforms Conforms

Residue on Ignition {ROI} <0. I% wfw <0. 1% wtw

Water content 0.1% wtw 0.0% wtw

Melting [Joint lOS.0—106.5°C [04.5-105.5°C

Specific rotation [Difjsgg +3 4.6° +35D

Organic volatile impurities

- Ethanol - Not detected - Not detected

- Ethyl acetate - Not detected ' <0.05% wtw

- Hcptane ' <0.05% w/w - <0.05% wtw

HPLC (Assay) 100.4% 99.8%

Diethanolamine Positive Positive

_ [6 _
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Example 5. Conversion of'l‘reprostinil Diethanolamine Salt 1' I :l l to Treproatinil

 HCl. HEO—EtOAc'—

Recrystallization
in EtOH-H20

i 9 @/_/OH 40
fl COOH

[0045] A 250-mL. round-bottom flask equipped with magnetic stirrer was charged with

 

u-eproatinil diethanolamine salt {4 g) and water (40 mL). The mixture was. stirred 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 ~l was attained. The mixture was stirred for 10

minutes and organic layer was. separated. The aqueous layer was extracted with ethyl acetate

(2 X 100 mL't. The combined organic layers was washed with water {'2 >< 100 ML). brine

(I X 50 mL) and dried over anhydrous 793.3804. The ethyl acetate solution of‘treprostinil was

filtered and the filtrate was concentrated under vacuum at 50°C to give off-white solid. The

crude treprostinil was recrystallized from 50% ethanol in water (TO 1n L). The pure

treproatini] was collected in a Buehner funnel by filtration and cake was washed with cold

20% ethanolic solution in water. The cake of treprostinil wait air-dried overnight and Further

dried in a vacuum oven at 50°C- under high vacuum to afford 2.9 g of treproatinil (Yield

91.4%. purity tHPLC. AUC. 99.8%).

Analytical data on Treprostinil from Treprostinil Diethanolaminc Salt (1:1) to

 

Treprostinil

Batch No. Yield Purity (HPLC)

t 91.0% 99.8% {AUCl

3 92.0% 99.9% {AUCJ

3 93.1% 99.?‘Vo (AUC)

4 93.3% 99.7% {AUG

5 99.0 "/o 99.3% {AUC}

6 94.6% 99.8% {AUCJ

_ 17 _
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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. SteEs [Batch size: 5003) [Batch size: 5 kg)
Nitrile

; Triol wei hi I 500
2 PAcetone [20 L {'1 :40 wow 175 L (1:15 WUWI}

Potassium l

5 Carbonate I 1.300 ' {6.4 e
. Chloroacetonitrile

' Tetrabutylammoniu

5 _m bromide 42 g {0.08 eq} I 145 gt0.03 eq)

6 Reactor size ! TIE-Liter , 50- gallon

No heating.

7 - Reflux time 8 hours Room temperature (121.) 45 h

Hexanea addition

8 - before filtration Yes (10 I.) : No

9 . Filter _ Celite Celite

10 _ Washing |_ Ethyl acetate (l0 1.) ‘ Acetone (50 L}

11 l Evaporation . Yes _I Yes

Silica gel column
Dichloromethaneflj L

Ethyl acetate: 45 L

12 5 Purification _l—lex_:_t_ne: 60 L _No column

; Evaporation after '

13 . column Yes N0

14 J_Y_ie1d_ ofnitrite __ 109-112 "/0 Not checked

Trep rostinil (intermediate)

15 , Methanol ,_ 7,6 L [SO-L reactor) 50 L (SO-gal reactor)
I Potassium I I

droxide .650 (8 c i 3.375 (4 e )
1'! Water .22 L 17 L

_ [3 _
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18 9'4: of KOH . 20%. I E

19 t Reflux time |3-3.5 h '4-511

20 _Acid used l2.6L(3 M) 12Lt3 M}

Removal of

21 . 1m urities . 3 X 3 L Ethvl acetate 2. X 20 L Eth lacctate

22 Acidification | 0.? L _ 6.5 L

Ethyl acetate I
23 'cxtraction I S X 17 L =35 L t90+45+45 = 180 L

24 Water washin '2 x 8 L .3 x 40 L

I Sodium bicarbonate 120 g in 30L water + 15 L

25 washing _ Not done brine

26 : Brine washin | Not done I l X 40 L

27 Sodium sulfate i 1 kg . Not done

I Sodium sulfate | Before charcoal, 6 L
’38 filtration I ethyl acetate NKA

' Pass hot solution {75°C}

1‘70 g, reflux for 1.5 11. through charcoal cartridge

filter Over Celite, 1 l L and clean filter, 70 L ethyl
29 . Charcoal eth l acetate acetate

I Yes. to get solid Yes. adjust to 150 L
_30_ 1_Ev_aporation “intermediate treprostinil solution

Treprostini] Diethanolamine Salt

| ‘ ‘ 1,744 g diethanolaminc,
31 l Salt formation ! Not done I. 20 L ethanol at fill—75°C.

I To 20°C over weekend;
add 40 L ethyl acetate:

32 . Coolin NIA _ cooled to 10°C
 

Wash with 70 L ethyl
 

 

 

 

 

 
 

33 . Filtration . NIA . acetate

I Air-dried to constant wt.,
34 , Drying Njfl 2 days

Treprostinil (from 1.5 kg Treprostinil diethanolamine salt)

[5 L water + 25 L ethyl

35 . l-lxdrolysis : WA 5 acetate + HCl_

36 Extraction _!_ NIA i 2 X 10 L ctltvl acetate
37 ' Water wash NBA 3 X 10 L

_ 19 _
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_ 3s _Brine wash . MA 21 x 10L
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39 Sodium sulfate l l k , stir   

. Wash with 6 L ethyl

4t) _ "filter l NXA_ _| acetate

: To get solid. intermediate
41 . Evaporation . N/A _ iTreprostinil

42 ' Crude dryingpn tray ; l or 3 days ; Same
 

Ethanol & water for
  

 

 

 

  

 

  

 

 
 

53 Cryst- ._§ -1 l- + 5-1 I: _ _ .tilliflzll-Jé‘iatflsflctL.

44 _ Crystallization in I ZD-L rotavap flask , SO-Ljacketed reactor

Temperature of l l 50°C to 0°C ramp, 0°C
45 crystallization !_ 2 h r-t._. fridge -0°C 24 h overnight

46 Filtration l Bueltner funnel .- Aurora filter
I 20% {'10 L] cooled i 20% (20 L) cooled

4'? Washing | ethanol—water ethanol—water

Bnehner funnel (20 h) Aurora filter (2.5 h]

48 _ Drying before even f Tray {no} 1 Tray {4 days)
__49__Ov_en drying l 15 hours. 55°C 6-15 hours, 55°C

50 . Vacuum -. <-0.U95 mPA ' < 5 Torr

l 51 UT-lSyield weight 55353 L. 1.100g
52 ; at. yield from triol) . ~ 91% .. 89%

53 Purity . ~ 99.0% I 99.9%

 
 

[0046] The quality oftreprostinil produced according to this invention is excellent. The

purification of benzindcne nitrile by column chromatography is eliminated. 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 tl'cprostinil 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

rreprostinil witltout isolation. This process provides better quality of final product as well as

saves significant me out of solvents and manpower in 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

_3r_}_
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in the art that various modifications may be made It] the disclosed embodiments and that such

modifications are intended to be within the scope of the present invention.

[0048] All cf the publications, patent applications and patents cited in this specification are

incurpbrated herein by reference in their entirety.
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WHAT IS CLAIMED IS:

1. A pharmaceutical composition comprising, treprostiuil or a pharmaceutically

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

starting batch oftrcprostinil having one or more impurities resulting from prior alkylation and

hydrolysis steps. forming a salt oftreprostinil by combining the starting batch and a base,

isolating the treprostinil salt, and preparing a pharmaceutical composition comprising

treprostinil or a pltarmaceutically acceptable salt thereof from the isolated treprostinil salt.

whereby a level of'one or more impurities found in the starting batch ot'trcprostinil is lower

in the pharmaceutical composition, and wherein said alkylation is alkylation of benzindene

triol.

2. The pharmaceutical composition of claim I. wherein the salt is isolated in

crystalline form.

3. The pharmaceutical composition ut'claim 3. wherein the isolated salt is at least

99.8% pure.

4. The pharmaceutical composition of claim 1. wherein the base is selected from

the group consisting ot'sodium. ammonia, potassium, calcium. ethanolamine.

diethauolamiue, N—methylglueamine. and choline.

.5. The pharmaceutical composition ofclaim 4. wherein the base is

dicthanolaminc.

6. The pharmaceutical composition ofclaim I. wherein the base is combined

with treprostinil that has not been previously isolated.

7. The pharmaceutical composition ofelaim I, wherein the isolated salt is stored

at ambient temperature.

it. The pharmaceutical composition ot‘ claim I. 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

f'ormu la:

.22-
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H0

IIIIIOH

OH

hydrolyzing the resulting compound to form treproslinil, forming a salt oftreprostinil

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

preparing a pharmaceutical product from the treprostinil salt after slorage, wherein the

pharmaceutical product comprises treprostinil or a pharmaceutically acceptable sall thereof.

In. A pharmaceutical product prepared by the process of claim 9.
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ABSTRACT

This prescm invention relates to an improved process to prepare prostacyclin

derivatives. One embodiment provides for an improved process to Convert benzindcne trio!

lo treprostinii via salts oflreprostinil and to purify Ircproslinil.
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030818-1581
  
 

_ _ Attorney Docket Number
Application Data Sheet 37 CFR 1.75
 

Application Number  
Title of invention AN lMPROVED PROCESS T0 PREPARE TREPROSTINIL. THE ACTIVE INGREDIENT IN REMODULIN®

 

The application data sheet is pan of the provisional or nonprovisional application for which it is being submitted. The {allowing form contains the
bibliographic data arranged in a formal Specified by the United States Patent and Trademark Office as outlined in 3? CFR 1.?6.
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFSJ or the
documenl may be printed and included in a paper filed application. 

Secrecy Order 37 CFR 5.2

l:I Ponlons or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 {Paper filers only. Applications that fail under Secrecy Order may not be filed electronically.)  
 

 
  

  
 
 

 
 

 

Inventor Information:
 

 
inventor 1 

 

 

Legal Name

Prefix Given Name Middle Name Family Name Suffix

Hitesh BATRA  

Residence Information {Select One] @ US Residency 0 Non US Residency 0 Active US Military Service

Hemdon I Statei'Province 1 VA Country of ResidencéJ US

Mailing Address of Inventor:

 

  
 

 

Address 1 2461 Leyland Ridge Road

Address 2

City 1 Herndcn StatelProvince
Postal Code i 20171 Countryl 1 US
Inventor 2

Legal Name

Prefix Given Name

Sudersan

Residence Information {Select One) @ US Residency

 

 

 

 

 
VA

   

 
  
 

  
  
 

 Middle Name Family Name

TULADHAR

0 Non US Residency 0 Active US Miiitary Service

Country of Residencd

 

 
 
 

 

 

 

 
 

  

 Silver Spring StatelProvince 

 

 Mailing Address of Inventor: 

 
Address 1 1501 Haddon Manor Court

Address 2

 

 
 

 

 StateiProvince 
 

Silver Spring

  Postal Code
|__

Inventor 3

Legal Name

 
 
 

  

 

REMOVE  
 
 
 

 

Middle Name Family Name

PENMASTA

0 Non US Residency 0 Active US Military Service

Prefix Given Name
  

 

 

 

 

   
  

 Residence Information {Select One} (E) US Residency
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US. Patent and Trademark Office: us. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no person: are required to respond to a collection of information unless II contains a valid OMB conlrol number.

Attorney Docket Number 080815—1531

  

Application NumberI Application Data Sheet 37 CFR 1.76    
Title of Invention AN [MPROVED PROCESS TO PREPARE TREPROSTINIL. THE ACTIVE INGREDIENT IN REMODULINED

City I Herndon StateiProvince I VA I Country of Residence U5

Maiiing Address of Inventor:

    

   

 
 

  

 

  

Address 1 12953 Centre Park Circle #115

Address 2

City StatelProvince I VA
Postal Code I 201?1 I Countryt us

Legal Name

Prefix Given Name Middle Name Family Name Suffix

David A. WALSH

Residence Information {Select One} @ US Residency 0 Non US Residency 0 Active US Military Service

City Palmyra StateiProvince VA I country of Residence US

 

 

   
  

 

 
 

  

 

 

'Mailing Address of Inventor: 

Address 1 55 Wildwood Drive

Address 2   

Palmyra StatelProvince

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

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further Information see 37 CFR 1-33I3I- 

  

  
|:| An Address is being provided for the correspondence Information of this application. 

  I—Customer Number 22428
Email Address  

 

 
  I FDocketing@foley.com Remove Em all 

Application Information:
AN IMPROVED PROCESS TO PREPARE TREPROSTINIL. THE ACTIVE INGREDIENT IN
REMODULIN®

Attorney Dooket Number 0805184581 I Small Entity Status Claimed 1:]
Application Type Nonprovisional

Subject Matter Utility

I Total Number of Drawing Sheets {if any} I _I—Suggested Figure for Publication {if any} I

 

 Title of the Invention 

   

  
 

 

IFiling By Reference : I 
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US. Palenl and Trademark Utilize: US. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are recruited Io respond to a collection or mlonnalion unless it conlains a valid OMB control number

Attorney Docket Number 080618-1531

 

Application Data Sheet 37 CFR 1.76

 

Application Number   
Title of Invention AN IMPROVED PROCESS T0 PREPARE TREPROSTINIL, THE ACTIVE INGREDIENT IN REMODULIN®
 
 

Only complete this section when filing an application by reference under 35 U.S_C. 11 tic} and 3? CFR 1.5?(ai. Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate sectionls} below [Len "Domestic Benefithational Stage Information" and "Foreign Priority Information").

 

 
 

 

For the purposes of a filing date under 3'! CFR 1.53ib}. the description and any drawings of the present application are replaced by this
reference to the previously filed application. subiect to conditions and requirements of 3? CFR 1.5?ial.

Application number of the previously Filing date i‘r’YYY—MM—DD] Intellectual Property Authorityor Country
flied application
  

 

 

 

 

Publication Information:

|:| Request Early Publication {Fee required at time of Request 37 CFR 1.219)

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

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

  
  

Representative Information:  

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a pOWer of attorney in the application (see 3? CFR 132).
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Inion'nation during processing.  

 
  

  

 Please Select One: 0 US Patent Practitioner 0 Limited Recognition (37 CFR 11.9] G) Customer Number

 

 

 Customer Number  

Domestic BenefitiNational Stage information:
This section allows for the applicant to either claim benefit under 35 U.5.C. 119iei. 120,121. 365(c}. or 386k) or indicate National
Stage entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference
required by 35 U.S.C. itQtel or 120. and 37 CFR 1.75.
When referring to the current application, please leave the application number blank. 

Prior Application Status

Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD}

Division of 13i933623 2013-07-02

 

  

Prior Application Status Remove 

Application Number Continuity Type Prior Application Number Filing Date iYYYY-MM-DD)
13i933623 13543446 zorz-or-i 3

Prior Application Status
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08061 8&1 581 

 

 

 

 
 
 

Attorney Docket Number

 
 

Application Data Sheet 37 CFR 1.76

Title of invention

 

Application Number

 AN IMPROVED PROCESS TO PREPARE TREPROSTINIL. THE ACTIVE INGREDIENT IN REMODULtN®
 

l Application Number l Continuity Type l Prior Application Numberl Filing Date (YYYY-MM-DD} l
13545445 Continuation of 12i334r31 2008-12-15

Prior Application Status

Application Number Continuity Type Prior Application Number Filing Date {YWY—MM-DD)

 

 

12834731 Claims benefit of provisional 61i014232 2007-12-1?
 

Additional Domestic Benefithational Stage Data may be generated within this form
by selecting the Add button.

 
Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet

constitutes the claim for priority as required by 35 USS. 119(b] and 37 CFR 1.55. When priority is claimed to a foreign application

that is eligible for retrieval under the priority document exchange program {PD-X}r the information will be used by the Office to

automatically attempt retrieval pursuant to 37 CFR 1.5561(1) and (2). Under the PBX program. applicant bears the ultimate

responsibility for ensuring that a copy ofthe foreign application is received by the Office from the participating foreign intellectual

property office, are certified copy of the foreign priority application is filed, within the time period specified in 37 CFR ‘l.55(g){1}.
 

Application Number Filing Date {YYYY-MM—DD) Access Codei (if applicable) 

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

 
 

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

Applications

This application (1} claims priority to or the benefit of an application filed before March 16. 2013 and (2) also
contains, or contained at any time. a claim to a claimed invention that has an effective filing date on or after March

CI 15. 2013.

NOTE: By providing this statement under 3? CFR 1.55 or 1.78, this application, with a filing date on or after March
16. 2013. will be examined under the first inventor to file provisions of the AIA.
 

Authorization to Permit Access: 

& Authorization to Permit Access to the Instant Application by the Participating Offices | 
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U.S. Patenl and Trademark Office; LIS. DEPARTMENT DP COMMERCE
Under the Paperwurir Reduction Act cl 1995. no persons are recurred to respond to a collection of information unless it contains a valid OMB control number

Application Number 

 
  Application Data Sheet 37 CFR 1.76

Title of Invention

It checked, the undersigned hereby grants the USPTD authority to provide the European Patent Office tEPO).
the Japan Patent Office UFO}. the Korean Intellectual Property Office (KIPDJ. the World Intellectual Property Office (WIPOJ.
and any other intellectual property offices in which a foreign application claiming priority to the instant patent application
is filed access to the instant patent application. See 3? CFR 1.14tc] and (h). This boar should not be checked ilthe applicant
does not wish the EPO. JFO, KIF'O, WTPO. or other intellectual property office in which a foreign application claiming priorityr
to the instant patent application is filed to have access to the instant patent application

 

 AN IMPROVED PROCESS T0 PREPARE TREPRDSTINIL. THE ACTIVE INGREDIENT lN REMODULIN®

 

In accordance with 3? CFR 1.14thii3). access will be provided to a copy of the instant patent application with respect
to: 1) the instant patent application-as-filed: 2) any foreign application to which the instant patent application
claims priority under 35 U.S.C. 119(a]-(d] if a copy of the foreign application that satisfies the certified copy requirement of
37 CFR 1.55 has been filed in the instant patent application; and 3) anyr U.S. application-as-filed from which benefit is
sought in the instant patent application.

 
In accordance with 37 CFR 1.140;]. access may be provided to information concerning the date 0 f filing this Authorization.

 
  

Applicant Information:  

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

Applicant 1

Ifthe applicant is the inventor (or the remainingjoint inventor or inventors under 37 CFR 1.45). this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee. person to whom the inventor is under an obligation to assign the invention. or person
who othenniise shows sufficient proprietary interest in the matter who is the applicant under 3? CFR 1.45. Ifthe applicant is an
applicant under 3? CFR 1.45 (assignee, person to whom the inventor is obligated to assign, or person who othenivise shows sufficient
proprietary interest} together with one or more joint inventors. then the joint inventor or inventors who are also the applicant should be

  

ldentified in this SECUOH.
  

O Legal Representative under 35 U.S.C. 11? 0 Joint Inventor

0 Person to whom the inventor is obligated to assign. 0 Person who shows sufficient proprietary interest

if applicant is the legal representative. indicate the authority to file the patent application. the inventor is:

Name ofthe Deceased or Legally Incapacitated Inventor :l |
If the Applicant is an Organization check here. E

 
   

 

 

Organization Name United Therapeutics Corporation

Mailing Address Information For Applicant:

 
 
 

Address 1 1040 Spring Street

Address 2

City Silver Spring StatelProVince MD 
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080618-1581  

 

 

 
 

 
 

  
Attorney Docket Number

Application Data Sheet 37 CFR 1.76

 

Application Number  

AN IMPROVED PROCESS TO PREPARE TREPROSTINIL. THE ACTIVE INGREDIENT IN REMODULIN® Title of invention
__J 
 

I Email Address   

 

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

Assignee Information including Non-Applicant Assignee Information:
 

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

   

Assignee 1  

Complete this section if assignee information. including non—applica nt assignee information. is desired to be included on the patent
application pubiication . An assignee-applicant identified in the “Applicant Information" section will appear on the patent application
pubiication as an applicant. For an assignee-applicant. complete this section only if identification as an assignee is also desired on the
patent appiication publication.

if the Assignee or Non-Applicant Assignee is an Organization check here. Xi I
Organization Name i United Therapeutics Corporation

IMaiiing Address Information For Assignee including Non-Applicant Assignee:
Address 1 1040 Spring Street I
Address 2

Silver Spring StatelProvince _
Postal Code

   

 

 

  

   

  

 
  
 
 

  

  

 
 
 

   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-M M-DD) 

First Name . " Registration Number 

Additional Signature may be generated within this form by selecting the Add button.
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Attorney Docket Number 

 
 

Application Data Sheet 37 CFR 1.76 y _
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 USPTO to process} an application. Confidentiality is governed by 35 U.S.C. 122 and 3? CFR 1.14. This
collection is estimated to take 23 minutes to complete. including gathering. preparing. and submitting the completed application data
sheet 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 endi‘or suggestions for reducing this burden. should be sent to the Chief Information Officer. US. Patent and
Trademark Office. US. Department of Commerce. PD. Box 1450. Alexandria. VA 22313-1450. DO NOT SEND FEES 0R
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents. P.O. Box 1450. Alexandria, VA 22313-1450.
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 DECLARATION [37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION
usmc AN APPLICATION DATA SHEET (37 cm 1.76) 030513-1255  

Title of AN IMPROVED PROCESS T0 PREPARE TREPROSTINIL. THE ACTIVE INGREDIENT IN
Invention REMODULING

As the below named Inventor. I hereby declare that

This declaration BI The attached application. oris directed to:

I] United States application or PCT international application number
filed on

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

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

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

WARNING:

Petitionerlappliwnt is cautioned to avoid submitting personal information in documents filed In a patent application that
mayr contribute to identity thefi. Personal infon11ation such as social security numbers. bank account numbers. or credit
card numbers (other than a check or credit card authorization form PTO—2033 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. petitionerslapplicants should consider redacting such personal information from
the documents More submitting them to the USPTO. Petitionerlapplicant is advised that the record of a patent
application is available to the public alter publication of the application {unless a non-publication request in compliance
with 37 CFR 1.213(a) is made in the application) or issuance of a patent. Furthermore. the record from an abandoned
application may also be available to the public if the application is referenced in a published application or an issued
patent (see 37 CFR 1.14). Checks and credit card authorization forms PTO-2038 submitted for payment purposes are
not retained in the application tile and therefore are not publicly available.

LEGAL NAME OF INVENTOR

Inventor: HiteshBA Date (Optional): $4“- 9.3177

Signature: w/
Note: An application data sheet (PTOlSBl14 or equivalent). including naming the entire inventive entity. must
accompany this form or must have been previously filed. Use an additional F'TOI‘AIN01 form for each additional
inventor.
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DECLARATION (37 CFR 1.63) FOR UTILITY 0R DESIGN 080618-1253
APPLICATION USING AN APPLICATION DATA SHEET [3? CFR 1.76)

AN IMPROVED PROCESS TO PREPARE TREF‘ROS'TINIL. THE ACTIVE INGREDIENT iN
REMODULINE

As the below named inventor. I hereby declare that:

This declaration E The attached application. oris directed to:

El United States application or PCT international application number
filed on

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

I believe that i am the original inventor or an on'ginai joint inventor of a claimed invention in the application.

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

WARNING:

Petitioneriapplioant is cautioned to avoid submitting personal information in documents filed in a patent application that
may contribute to identity thefl. Personal information such as social security numbers. bank account numbers. or credit
card numbers (other than a check or credit card authorization form PTO-2036 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. petitionersiapplicents should consider redacting such personal information from
the documents before submitting them to the USPTO. Petitioneriapplicant is advised that the record of a patent
application is available to the public alter publication ofthe application (unless a nompublioation request in compliance
with 37 CPR 1.213(e) 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 ionns PTO-2038 submitted for payment purposes are
not retained in the application tile and therefore are not publicly available.

LEGAL NAME OF INVENTOR

inventor: Sudersan MTULADHAR Date (Optional): 3&2 3, is! 3

Signature: MI”

Note: An application data sheet {PTOiSBiH or equivalent). including naming the entire inventive entity. must
accompany this form or must have been previously filed. Use an additional PTOiAINtii form for each additional
inventor.
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DECLARATION (37 CFR 1.53) FOR UTILITY OR DESIGN 080618-1256
APPLICATION USING AN APPLICATION DATA SHEET (37 CFR 1.76)

AN IMPROVED PROCESS TO PREPARE TREPROSTINIL. THE ACTIVE INGREDIENT IN
REMODULING

As the below named inventor. I hereby declare that:

This declaration ’3 The enact-ted application. or
is directed to:

El United States application or PCT inlemational application number
filed on

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

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

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

WARNING:

Petitionertapplicant is cautioned to avoid submitting personal information in documents filed in a patent application that
may contribute to identity theft. Personal information such as social security numbers. bank account numbers. or credit
card numbers (other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is
never required by the USPTO to support a petition or an application. if this type of personal infonnation is included in
documents submitted to the USPTO, petitionerslappllmnts should consider redacting such personal information from
the documents before submitting them to the USPTO. Petitionerlapplicant 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 CPR 1.213(a) is made in the application) or issuance of a patent. Funhen'nore. 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 literature are not publicly available.

LEGAL NAME OF tNVENTOR

inventor: Raju PENMASTA Date (Optional): 1“» at;- 519/3

Note: An application data sheet (PTOISEII‘M or equivalent), including naming the entire inventive entity. must
accompany this form or must have been previously filed. Use an additional PTOIAIND1 town for each additionalinventor.
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DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN 030818-1256
APPLICATION USING AN APPLICATION DATA SHEET (3? CFR 1.75)

AN IMPROVED PROCESS TO PREPARE TR EPROSTINIL, THE ACTIVE INGREDIENT [N
REMODULINE

As the below named inventor. I hereby declare that:

This declaration E The attached application. or
is directed to;

El United States application or PCT international application number
filed on

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

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

1 hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001 by
fine or Imprisonment of not more than (5} years. or both.

WARNING:

Petitioneriapplicant is cautioned to avoid submitting personal information in documents filed in a patent application that
may contribute to identity theft. Personal information such as social security numbers. bank account numbers, or credit
card numbers (other than a check or credit card authorization form PTO-2036 submitted for payment purposes) is
never required by the USPTO to support a petition or an application. if this type of personal infonnation is included in
documents submitted to the USPTO. petitionersiapplicants should consider redacting such personal information from
the docaments before submitting them to the USPTO. Petitioneriapplicant is advised that the record of a patent
application is available to the public alter pubficalion of the application (unless a non—publication request in compliance
with 37 CFR 1213(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 lite and therefore are not publicly available.

LEGAL NAME OF INVENTOR

Inventor. DavidAWALSH Date (Optional): a lot-5

Signature: EI M é. $6M
Note: An application data sheet (PTOISBIM or equivalent). including naming the entire inventive entity, must
accompany this form or must have been previously tiled. Use an additional PTOIAINM form for each additional
inventor.
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Atty. Dkt. No. EJ8UolR-l58l

IN THE LWITED STA TES PA TENTAND TEA DEMA RX OFFICE

First inventor Name: ilitcsh BATRA

Title: AN IMPROVED PROCESS TU PREPARE

I‘REI’ROSTINIL. Tl-[E ACTIVE INGREDIENT [N

REMODULINGEJ

App]. No; Unassigned {DIV of 13931623)

Filiny:l Dale: l-ierewith

Examiner: Unassigned

Art Unit: Unassigned

INFORMATION DISCLOSURE STATEMENT

UNDER 37 CFR 1.56

Commissioner for Patents

PO. Box 1450

Alexandria. VA 22313-1450

Commissioner:

Applicant submits herewith documents for the Examiner's consideration in aceordance

with 37 CFR§§1.56, 1.9? and 1.98.

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

and be made ot‘reeord in the present application and that an initialed copy of Form PTOJ’SBKOS

be returned in accordance with MPEI’ §6U9.

Applicant requests that. in accordance with 37 CFR §1.98[d), the Examiner review all

applications relied on for an earlier effective filing date under 35 U.S.C. 120, including

application no. 12834.731. filed 131512008; application no. 135424.446. filed TIM/2012;

application no. 13933623. filed THEIZUU. for copies of references ot'rceord therein that are not

being provided here; although Applicant would be pleased to provide copies of any such

documents at the Examiner’s request.

4324-0617-19d4 1 *I*
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Atty. IJkt. No. 080618-158!

The submission ot’an)‘ 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 patentahility as defined in 37 CPR 551.5603]. Applicants do not waive any

rights to take any action which Would be appropriate. to antetiate or otherwise remove as a

competent rel’erencc 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} months oi'the filing date of the application.

Although Applicant believes that no fee is required. the Commissioner is herebyr

authorized to charge any additional fees which may be due to Deposit Account No. 19-074 l.

Respectfully submitted.

SE? 102015

 Date

FOLEY 8.: LARDNER LI.P Stephen B. Maehius

Customer Number: 22428 Attorney for Applicant

'i‘elephnne: (202') 672-5569 Registration No. 35.264

Facsimile: {202) 672-5399

48?4-C|51?-1EI44.1 tJ
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PT0188108 modified
Substitute for form 14491PTO

INFORMATION DISCLOSURE A- -|ication Number

STATEMENT BY APPLICANT Filing Date
First Named inventor

Complete 1? Knowrr

I Unassigned
| Herewith
| Hitesh BATRA

 

 
 

(use as many sheets as necessarxrl1

Document Number

Number~Kind C0092111
_ known)

- 200210173672 A1 __ _
I 200410176645 A1
_ 200510085540 A1

__ 200510101608 A1
I 200510165111 A1
L 200510252903 A1
__ 200510282901 A1

200110078182A1
. 200710078095 A1

_ 200810200449 A1
200810249167 A1

.I 200810280986 A1
_ 200910036465 A1
. 200910163738 A1
I 4.306. 075 A

_ __ ._ 4.306. 076

_ .I.‘ 4424.316 AI
I 4.463_183 A
' 4486.5921A _

4.544. 764 A
_ 4 .656. 814

__ 4 .668.814 A
_ 4 .I6_8_3. 330 A

_ .. 5.153.222 A
__I_6.054486 A

.. 6.441 .245 B1
_ 6.521 .212 81
E 51525535 3.2
_ 6.700.025 B2
.615692382
; 6.765.117 82
I 6.803.386 B2
. 6. 609.223 82

_I 7,199.15? 1_32
_ _7_384 .978 B2
. I7I 41.7 070 B2

Examine:
Initials‘

Ari Unit
Examiner Name

Attorney Docket Number

U.S. PATENT DOCUMENTS

Publication Date
MM—DD-YYYY

I

III 1112112002
_ 0910912004 __ __
. 0412112005
_ 0511212005
_ 0712312005
. 1212212052
. 1212212005

0410512007.
_ 0410512001

0312112000

' 1010012003
I 1111312000
' 0210512009'_

' -' 0512512009

_I 1211511901_
. 1211511901
I 0110311904
. 0710111904
. 126311954
1 1010111985 _

_. 0512511007 _ _
0512511007

. 07__1201193'_7

.- 1010511092
0412512000

' 0512712002
II.I 0211812003

. 0310412005
_ 0310212004
. 0012012004
. 0712012004
I__101121_2004_

1012512004
0410312007

I 0011' 0'1'2'00'5
I 0312012000

 

Unassi-ned

Unassigned
080618-1581

Name of Palentee or Applicant of I
Cited Document

I _Moriérly et al. I
I Moriarty et al.
' Pharee 01 al.

SaInleI.Dor_1Iald
Wade at al.

_I__Wade et al.
IPhares e1 aIlI.
IP_ha_Ijes_ e_l al.
.I'IIPthIreg et Ial.

J__.

Olsohewski el al.

IPhares el al.
_ ! Wade et al

. _RgscigpIo el al.
Batra et al.
Aris_t_o_f_f. PaulA

__ Nelson
Mpniqt _et al.

I .I HasIIaIrIiger. Martin F.
Aristoff. PaLIIiA_

II 4115,1011"Paul AI
ArjsItIoff

I Aristoff PaulIA.
'. Aristol‘f. Paul A.
. Tadepalli et al.Crow et al

Moriarty et al.
I. 0100115101111.
. Moriarty et al.

_S_h01_r el al. _
; Meriarin et at
_ Wade et al.

Phares et al.
I: PhaIrIesI. et al.

. FOREIGN PATENT DQGHMENW

F_0(e_igr_1 Patentchymenl
Country.1 05055110111054

Kind Codes 111‘ knowni

I_CA 2 710 125 A1
CN 1012191500 A

Examiner IInitials'

 

I 00101591115 A

' I EP 0 004335142
EP 0 037 233 B1

Examiner '

Signature .

 

Publication Date
MM~DD-YYYY

i 0112212012
1112412010

1112412010

" {10101311970
0511411905 __ _I

.mmewm.mfi-mm'
I Cloutier et _al.
I MorIaIIty et al.

Name 01‘ Patentee 0r
Applicant of Cited Documents

_ Alphora Research Inc... CA
III Shanghai Techwell

Biopharmaceutical Co. Ltd.
Shanghai Teohwell
Bjopharmaeeutical Co. Ltd.

II Hoechst AG

_1The ”Upjohn _CgmganyI

Date

I Considered

 

Pages. Columns. 'erie‘s'. IWhere Relevant
Passages 01 Relevant

Figures Appear

Pages. Columns. Lines.Where Relevant
Pasaag es 01- Relevant

FIUIES AI - at

 
 

481 5—3251 {1496.1
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PTOlSBlClS modified

  
Substitute for term 1449mm Complete if Known

INFORMATION DISCLOSURE Application Number | Unassigned
STATEMENT BY APPLICANT _ Filing Date | Herewith

First Named Inventor Hitesh BATRA

 

 
 

-Art Unit Unassigned
_fuse as many she-egos necessary) Examiner Name | Unassigned

Sheet Attorney Docket Number 030618—1581

 

_EORE'GN PATENT DOCUMENT-51. . _. _ . __ __._

| i Pages. Columns. Lines. '
Examiner ' __FOlE_|9|1_P113111 Document . Publication Date Name of Patentee or Whore Relevant
Initials' I . i COW")? COUEIINumberI i MM—DD—YYYY i Applicant of Cited Documents Passages or Relevant- Kind Code‘ {If known . . Fi ores A: ear

. A42-IEP 0 159 784 B1 96107l19§9 The Upjohn Company __

. A43 IE_P_0__17I5_ 4_5_0 B1 0'3l_2_2l_1_98_9_ The_L_ijohn _Comp§n_y_ _ _ -
__ _A4_4.IIEP 0_ 490 543 A1__ I07l29f19§2 _ _ _ _I! P_u_IrIdue Research Foundation 12
IA4I5 JP 56-122323 A _ _ I09l25Ii198I1 __ __ __Sumitor'no_Chem _Cg_.__

' A4949 599443494 -93I12I1994 _ _ .1 Sanltgo Co _L_Itd._
" A47 iWO 93239337 A1_ _ 99I'I1r'1993 _ _"FIa—e'chsIAo _—

A48:WO 99121830 A1I 05/06/1999 United Therapeutics
Corporation___ ‘ __ __ ___.

'I A49 IWO 03l070163 A2 08l28Ii2003 :United Therapeutics
.' _ . .. _. _ . . __ . . _ ._ .. Corporation. . ..

A50 ' WO 2005007081 A2 01l27l2005 IUnited Therapeutics
.'. .___- ___. .___ _ _ . .. .. _ . . ICorporation __
I A51 WC) 2007“ 34292 A2 ' 1 1i22i200? IUnIted Therapeutics
_ i _ _ Co_rpora_tior_I ___
‘_ A52_IWO 2008_i1009_77_A2 _ I03l_21l_2003__ N_V. Organon

A_5_3I_IWQ _2009l11_?095 A1 |I 09l24l2009 Arena Pharmaceutlcais _|_I‘I_Ic_I.
I A5II4IIWO 20121009815 A1 01l26l2012 Al hora Research inc

NON PATENT LITERATURE DOCUMENTS

Exam“! I Cite ! Include name of the author [in CAPITAL LETl'ERS). title of the article {when appropriate). title of the
Inmalé. No‘ . item (book. magazine. journal, serial. symposium. catalog. etc.) date. pagets]. volume~issue

. I number(s). publisher. city andior country where published.

A55 - ALEXANDER et al.. "The Synthesis of Benzindene Prostacyciin Analogs as Potential Antiulcer
5 Agents." Prostaglandins. 1986. 32(5)r647-653.

; A55 - ARISTOFF et al.. "Synthesis and Structure-Activity Relationship of Novel Stable Prostecyclin Analogs.“ I
- Advances In Prostaglandin. Thromhoxane. and Leukotriene Research. Samuelsson et al.. Eds. 1983.

;__ __ 111267-271 ___ __ __ ____
A57. ARiSTOFF et al. "ISIyInthesis Iof IBIenzopyran Prostegiandins Potent Stable Prostacyclin Analogs Via

an intramolecular Mistunobu Reaction” Tetrahedron Letters. 1984 25(36): 3955—3958

 

 

IIIARISTOFFIet al. “Total Synthesis of a Noiiel AntluicerAgent \iia a Modification of the IntramoiecuIlar
- Wadsworth-Emons-W—ittig Reaction. " J Am Chem. Soc. 1985. 107: 7967—7974

. BATRAIet al. Crystallization Process IDeirIelIopmenl—for a IStaIbieIPolymorIphI of Treprostinii
Diethanolamine {UT—150) by Seeding." Organic Process Research 8- Development. 2009 13:242-249.

- BELCH et ai.. "Randomized Doubie-Blind. Placebo-controlled IStIucly Evaluating—the iIEffic—actiI and
Safety of AS-013. a Prostaglandin E1 Prodrug. in Patients with intermittent Claudication." Circulation.

;_ May31997939132932302. _ ___
CHEMIBURKAR et ai. '0ealing with the impact of RiIIonavir Polymorphs on the LaItIe Stagesof BLIIIk
Drug Process Development.“ Organic Process Research 8. Development. 2000. 4.413417.

 
 

A62 CHUNG at al.. 'I'Promoters for the (AlkyriIeJhexacarhonyidicobalt—Based CchlopenteI'IoneI Synthesis.'
'. Organomeiaiiics. 1993. 12.220223

I __ iI A63-I_CLARKI et al. “HighPerformance LinuiId IChromIatoIgrapi'i—icMethod foi' Elmer—miningthe EnaniIiomeric I
' 'Purity ofa Benzindene Prostaglandin by a Diastereomeric Separation.‘ Journal of Chromatography. !

_i_ 1937 4932?5233 l

Examiner Date

Signature I ! Considered
4815825154951
 

Liquidia - Exhibit 1006 - Page 176



Liquidia - Exhibit 1006 - Page 177

PTOI'S BIDS modified

Substitute for form 1449I’PTO Complete IT Known

INFORMATION DISCLOSURE Application Number I Unassigned
STATEMENT BY APPLICANT Filing Date I Herewith

First Named Inventor Hitesh BATRA

Art Unit Unassigned
use as merit-sheets as necessary) Examiner Name Unassigned

I 0f I 4 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. pagets). voiume-issue

number(s). publisher city andlor country where published

A64I HARDINGER et al.. 'TripIy-Convergent Syntheses of Two Homochiral AreneFused Prostacyciin
Analogs Related to U65. 215" Bioorganic 8. Medicinal Chemistry Letters 1991.1(11 79-82.

Eat a miner '
hIIiaIs‘

I ABS I HICKS et alI. “A PracIiIicIaIITitaniumeIatIalyIzIedISIyIn—thesisIoIfIIEIBIicycIiIc Cyclopentenones and Allyiic
. Amines." J. Org. Chem. 1998.6112713-2718.

I IAIBS I EEDNGIet at. I'ICIataIytIio—Version bftheIInItraInoleCUiarIPa_uson-Khand Reaction.‘ .1. Am Chem Soc.
. 1994.116:3159-3150.

A0? I KHAIND 6:: al.. "Organocobalt Complexes. Part I]. Reaction of AcetylenehexacarbonyI——dicobalt
Complexes (R CgR‘)Co-~(CO)I3 with Norbornene and its Derivatives' J. Chem. Soc. J.C. S. Perkin l..
1979971291 . . ...-.....-. _._..
IVIATHIRE et al “A Practical Enantioselective Synthesis of o.o-Diaryl-2—pyrrolidinemeihanol.
Preparation and Chemistry of the Corresponding Oxazaborolidines." J. Org. Chem. 1991. 56:751—762.

Moriarty et al.. "Themes—molecular Asymmetric Pauson-iihand cyclization as a Novel and General
Stereoselective Route to Benzindene ProstacycIins: Synthesis of UT—15 (Treprostinll)." J. Org. Chem.
2004. 69 18901902.

' MULZER et al.. ”Asymmetric Synthesis of Carbacyclin Precursors by PaUson—Khand Cyclization
. Liebigs Ann. Chem. 1988. 891- 897.

II INIEILSCN.I|\IormaIn AI.. 'I'PIrostaglandiI-I N5mencl§t0re."IJ._Meo.ICIhIeIrIn..IISeptembIerII9?4.I1I?[9}:911-913. II'I

= PAGENKOPF et al., “Photochemical Promotion of the Intramoiecular Pauson-Khand Reaction. A New
Experimental Protocol for Cobalt—Catalyzed [2 + 2 + 1] Cycloadditions." J. Am. Chem. Soc. 1996.

. 118:2285-2285. _ __ __ _
PAGENKOPF, Brian L... “Substrate and Reagent Control of Diastereoselectivity in Transition Metat—
Mediated Process. Development of a Catalytic Photo Promoted Pausen-Khand Reaction." Diss. Abstr.

- . Int 5702121131 .19?._7_s99tr.a_c.t..
PATTERSON et al. "Acute Hemodynamic Effects of the Prostacyclin Analog 15AIUBI in Severe

_ Congestive Heart Failure." Am. J Cardio.1995.75:25A-33A.

 

' PAULSONTPete’r’ L. “TheIKIhand Reaction." Tetrahedron: 1935. 4'1r24):5855—5350.

:I SCI-IIORE. Neil E. "TIrarIsitionLMetIal-Mediated Cycloaddition Reactions IofI Aiiiynes inIOrganicI
: Synthesis." Chem. R902. 1933. 88:1031-1119.

I SIl-IIAMBAYIATlIet al.. "NI-ICIitide PromiotedIPauson-Khand Cyclizations aItIPIoom Temperature."
Tetrahedron Letters. 1990. 31(37):5289—5292.

I: SNELL at al.. "Investigating the Effect oiIirnpurities on Macromolecule Crystal Grovvth in Microgravity."I
Crystal Grovvth 5: Design. 2001. 1(2):151-153.

 
I Sore—era at al. “IUIIT-ISI. Treatment of Pulmonary Hypertension Treatment ofIPeriohIeral Vascular

Disease," Drug attire Future. 2001. 26(4). 364374.

I TAKANO et al.. "Enantiodlivergent synthesis of Both Enantlomers oIf Suicaiol and MaItsutak—e Alcohol
from (R)—EpichIIorohydrin," Chemistry Letters 1987 201?2020.

 
Examiner I Date

Signature ; Considered
4815—3251—5495]
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PTOISeras modifier:

  
Substitute for form ‘IddgrPTO Complete if Known

INFORMATION DISCLOSURE Application Number Unassigned"
STATEMENT BY APPLICANT Filing Date Herewith

First Named Inventor Hitesh BATRA

Art Unit Unassigned

{rose fi'marixsheets as necessary) Examiner Name ; Unassigned
Sheet | of Attorney Docket Number I 080518-1581

NON PATENT LITERATURE DOCUMENTS

. include name of the author (in CAPITAL LETTERS). title of the article {when appropriate). title of theEna-mno‘ Cite . . . . . .

mm. No 1 Item (book. magazme. iournal. serial. symposrum. catalog. etc.) date. pagels). volume-Issue
' numberts}. publisher, city andior country where published.

A81 | VIEDMA. Cristobal. "Selective Chiral Symmetry Breaking during Crystallization: Parity Violation of
g Cryptochiral Environment in Control?" Crystal Growth & Design, 2007. 7(3):553-556_

' A82 Q'Wi-iifr'LE et at. “Antithrombotic Assessment and Clinical Potential-ofPros-tacyclin Analogues?— '
Progress in Medicinal Chemistry. Ellis et at. Eds, 1934. Chapter 6. Vol. 21, 238—2?9.

A83 ‘ Z'HANG e! at. "A 'Nickeltot-Catalyzed Process for the Transformation of Ehynes to Bicyclic
Cyclopentenones.“ J. Org. Chem. 1996, 51144984499.

 

Examiner Date Signature Considered
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