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Approved for use through 11/30/2020. OMB 0651-0032
U.5. Patent and Trademark Office; 14.5. DEPARTMENT OF COMMERCE

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

4 UTILITY

PATENT APPLICATION
TRANSMITTAL

{Only for new nonprovisional applications under 37 CFR 1.53(b}}

\

Attorney Docket No.

1258.19CT

First Named Inventor

Fionn Hurley

Title <

(R)-Z-armi carbamate and uses thereot

Priority Maif Express®
Label No.

/

APPLICATION ELEMENTS

See MPEP chapter 600 concerning utility patent application contents.

ADDRESS TO:

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

1. D Fee Transmittal Form
{PTO/SB/17 or eguivalent}

2. D Applicant asserts smalf entity status.
See 37 CFR 1.27

3. D Applicant certifies micro entity status, See 37 CFR 1.29.
Applicant must attach form PTQ/SB/15A or B or equivalent.

4. Specification [Total Pages 20
Bath the claims and abstract must start on a new page.
{See MPEP § 608.01{a} for information on the preferred arrangement)

5. Drawing(s} {35 U.5.C. 113} {Total Sheetss_ 1

6. Inventor's Oath or Declaration {Total Pages _1_ ]
{including substitute statements under 37 CFR 1.64 and assignments
serving as an oath or declaration under 37 CFR 1.63(e}}

]

a. D Newly executed {original or copy)
b A copy from a prior application {37 CFR 1.63{d)}

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

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

D Landscape Table on CD

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

a. D Computer Readable Form {CRF)

b. D Specification Sequence Listing on:
i, D CD-ROM or CD-R (2 copies); or
ii,[:] Paper

. D Statements verifying identity of above copies

ACCOMPANYING APPLICATION PAPERS

11.

12.

13.

14,
15.

16.

17.

18.

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

37 CFR 3.73(c) Statement
{when there is an assignee)

Power of Attorney

English Transfation Document
{if applicable)

information Disclosure Statement
(PTO/SB/08 or PTO-1449)

D Copies of citations attached

O [

Prefiminary Amendment

Return Receipt Postcard

(MPEP § 503} (Should be specifically itemized)
Certified Copy of Priority Document(s)
{if foreign priority is claimed)

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

Other:

0O O 0O

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

*Note: (1) Benefit claims under 37 CFR 1.78 and foreign priority claims under 1.55 must be included in an Application Data Sheet {ADS).
{2) For applications filed under 35 U.5.C. 111, the application must contain an ADS specifying the applicant if the applicant is an
assignee, person to whom the inventor is under an obligation to assign, or person who otherwise shows sufficient proprietary

19. CORRESPONDENCE ADDRESS

D The address associated with Customer Number: 129932

OR D Correspondence address below

Name
Address
City State Zip Code
Country Tetephone Email
signature | /Robert A. Schwartzman/ Date November 6, 2020
Name Registration No.
 (Print/Type) Robert A. Schwartzman, Ph.D. (Attorney/agent) | 90,211 )

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

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

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

If you need assistance in completing the form, call 1-800-PT0O-8199 and select option 2.
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Doc Code: PA.. PTO/AIA/B2A (07-13)
Document Description: Power of Attorney Approved for use through 11/30/2014. OMB 0651-0051

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

\,

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

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

Application Number To Be Assigned
Filing Date Concurrently Herewith
Fionn Hurley

First Named Inventor

Title Compositions comprising (R)-2-amino-3-phenylpropyl carbamate and uses
thereof

Art Unit

Examiner Name

Attorney Docket Number |1258.19CT

SIGNATURE of Applicant or Patent Practitioner

Sionature /Robert A. Schwartzman/ pate (Optonal) | November 6, 2020
Name Robert A. Schwartzman, Ph.D. Registration 50,211
Number

Title (if Applicantis a | Attorney for Applicant
juristic entity)

Applicant Name (if Applicant is a juristic entity) J azz P harm aceutlcals | reland lelted

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

“Total of 1} forms are submitted.

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

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

. PTORAR2E {07-13)
i ) )

Dosumeant Desoription: Power of Altomey Agprovad fos yas teough V1004, OMB 881-0031
» ) ) U.8, Palent snd Trademark Office; V.8, DEPARTVENT OF COMMERGE

Under the Papenvoik Reducion Sct ol 1885, no parsons s requited 1o respond e & coltedtion of information unisss i sispleps = valid (MR sontrad number

POWER OF ATTORNEY BY APPLICANT

| hareby revoke alf provious powers of affomay givan it the spefication identified in eliher the attachad fransmitial bter or
tha boxay below,

Appfication Numbey Fittng Date

{Noter The boves aboes may be ol blank ¥ informstion | provided o form PTOAIGEBEA)
{ heratry aupaint It Palent Praciiionens) ssseciaied with the Tofiowing Dustomay Number s myfour sttomavs) of agentis), and

o vansast af business I the United Stutes Batent and Trademark Difce sonnsotad fhorowils for the sppliostion refararcad in
the altached anemital letter form PTO/AIARRAY or identifisd sbover

ar 120032

i § § heraby appoint Practitinsd(z) named in the aitached Bt form PTORIAEIC) as myfeur aiomay{s) or aganis), snd to bansag
& businass iy the Unlled Siwdes Patend and Trademank (ffics sorinscied Serwitn v the petent application mfranced Inthe
altachad fransmiliad loltar Jorm PTOAIASERA) or Montifisd above. (Note: Complete form PTOMRIAERN

Plamse recognles or change the correspundence address for the spplication identifisd in the attsched fransmiital
Bufter or the Boxes abeve &y

The addresy sesociated with the shovementionad Customer Nusrber
R
E:} The addross seentintad with Customer Numbar

|
i
;
i

Atidress

Oity | S i N
Sounby

Telpphons { Benad !

{ am the Applicant {if the Applicant is 8 juristic entity, list the Applicant name in the box)

Jazz Pharmacauticals Infernational I Limited

{:} inventer ar Joint lveantor (Htle not required below)
Lagal Regresentative of a Deceased or Lagally Incapaciated inventor {tills not raquired below)
1 Assignes or Person {o Whom the Inventor is Under an Obligation to Assign {(provide slgner’s title if spplicant s s klstio entity}

Z_} Parson Whe Otherdse Shows Sufficlent Propuistary interset {89, 3 palition tnder 37 OFR 1. 48{0H2) was granfed Inthe
application or i concurrenily belng Sad with this dosument) rovide signars il I applicant s 3 juristio aniliy g
SIGHATURE of Spplicant for Patent
The underaignad {whoss s s sunp e 10 ot on behall of the applivant {8.g., where the spplivant i & juristic eniity),
§ 3

Signatne { Dais iDpional LO0AenedSY &8 ol
Nams oY

Title ’

NOTE: Signatue « This fomn must be sigred by the spplicant i accordancs with 87 OFR L33, Sa0 37 OFR 1.4 for sighals requirements
and ceriiiinations. # more than one applicant, wse mulliphe furme,

{i}rms of forma are subamitfed,

000NN R0 X N
Thls softrotion of ko I reqbiad By 87 OFR 1134, 138, and L35, The nfonnatian s poquirest to oblsln oF relain & banwl
UEPTE o prosess] an spplivation. Conttdentiality s povemed by 36 LLG.0, 122 and &7 OFR 119 antt 1,44, e volhention i
ing g 3, proparing, and submiiing the compinted siplication form to B VEPTY, Thne ol wary dapa
& 3 his form andiar suppentions Tor red

Mo puble wivich it o e fand by S
Sormiad 10 ke § winutae & ounenpleds,

g § R vpen the Ddiidiant cane, Any vowinenis on the ameun
wf the po g BEn Burdan, shodd Ba sent b the Shist Infennation Offear, 8. Pasot and Teademark Oifios, WS,
Deparbnent of ¥ S 1480, Aloandsin, VA 223131450, DO NOT SEND FEES OR COMPLETED FORME TO THIS ADDREAS, SH0 T Sonunissienes
for Fatants, PO Box 1480, Afskandeds, WA BRI8E.

i you noed sesiefance i nampisiing e Rum, caff MEO-PTO-S1E8 and salsot opion 2.
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Doc Code: PA.. PTO/AIA/B2A (07-13)
Document Description: Power of Attorney Approved for use through 11/30/2014. OMB 0651-0051

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

\,

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

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

Application Number To Be Assigned
Filing Date Concurrently Herewith
Fionn Hurley

First Named Inventor

Title Compositions comprising (R)-2-amino-3-phenylpropyl carbamate and uses
thereof

Art Unit

Examiner Name

Attorney Docket Number |1258.19CT

SIGNATURE of Applicant or Patent Practitioner

Sionature /Robert A. Schwartzman/ pate (Optonal) | November 6, 2020
Name Robert A. Schwartzman, Ph.D. Registration 50,211
Number

Title (if Applicantis a | Attorney for Applicant
juristic entity)

Applicant Name (if Applicant is a juristic entity) S K BlOphal’m aceutlca | S CO Ltd

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

“Total of 1} forms are submitted.

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

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

PRPTI PTOIAIAB2E (07-13)
Document Description: Power of Attorney Approved for yse through 11/30/2014. OMB 0851-0051
U.s. Pnlanl and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwark Reduction Act of 1895, no peraons are required to respond to a e« lon of | lon unless [t displays a valid QMB control number

£

POWER OF ATTORNEY BY APPLICANT

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

Application Number Filing Bate

{MNote: The boxes above may be left blank if information is provided on form PTO/AIA/S2A.)

{ hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attorney(s) or agent(s), and
to transact all business in the United States Patent and Trademark Office connected therewith for the application referanced In
the sttached transmittal letter (form PTO/AIA/82A) or identified above:

or 120932 1

D | hereby appoint Practitioner(s} named in the attached list (form PTOQ/AIA/82C) as my/our attorney(s) or agent(s), and to transact
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the
attached transmittal letter (form PTO/AIA/B2A) or identlfied above. (Note: Complete form PTO/AIA/82C.)

Please recognize or change the correspon dence address for the application Identified in the attached transmittal
letter or the boxes above to:

The address associated with the above-mentioned Customer Number
OR

D The address associated with Customer Number: L —l
OR
Firm or
Individual Name

Address

City | State i E
Country

Telephone | Email ]

1 am the Applicant (if the Applicant is a juristic entity, list the Applicant nama in the box):

SK Biopharmaceuticals Co., Ltd.

r__] Inventor or Joint Inventor (iitle not required below)

D Legal Representative of a Deceased or Legally Incapacitated Inventor {title not required below)
Assignee or Person te Whom the Inventor Is Under an Obligation to Asslgn (provide signer's title If applicant is a juristic sntity)}

D Person Who Otherwise Shows Sufficient Propristary Interest (s.g., a petition under 37 CFR 1.48(b}(2) was granted in the
application or Is concurrently being filed with this document) (provide signer's title if applicant is a juristic entity}
SIGNATURE of Applicant for Patent

The undersigned (whose title is supglied below} is aumorizes to act on behalf of the applicant (e.g., where the applicant is a Juristic entity).

Signature | Date (Optional) | Dec. ¢, 2a/E
Name v JSAE&IL SHTIMM
Title 2p gronb  [eadev
NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33, See 37 CFR 1.4 for signature requirements
and certifications. If more than one applicant, use multiple forms.
E]Tctal of forms are submitted.
This colisction of ir lon Is required by 37 CFR 1.131, 1.32, and 1.33, The Infarmation Is required to obtaln or retain a beneiit by the public which Is ta file (and by the
USPTO e p ) an application, C

ity is govemed by 35 U.5.C. 122 and 37 CFR 1.11 and 1.14, This callection is estimated to take 3 minutes to complete,
including gamemag. prepaﬂng and submitting the completed application form to the USPTO. Time will vary depending upon the Individual case. Any comments on the amount
of ime you require to complete this form andlor suggestions for reducing this burden, should be sent to the Chisf Information Officer, U.S. Patent and Trademark Cffica, U.S,
Department of Commerce, P,O. Box 1450, Alexandria, VA 22313-1450, DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner
tor Patents, P.O. Box 1450, Alexandria, W\ 223131480,

if you need assistance In completing the form, calf 1-800-PTQ-9199 and selact option 2.
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PTO/AIA/14 (02-18)
Approved for use through 11/30/2020. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

Attorney Docket Number | 1258.18CT

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Compositions comprising (R)-2-amino-3-phenyipropyl carbamate and uses thereof

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

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

Secrecy Order 37 CFR 5.2:

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

Inventor Information:

Inventor 1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Fionn Hurley

Residence Information (Select One) () US Residency (@ NonUS Residency () Active US Military Service

City Baldoyle, Dublin Country of Residence i IE

Mailing Address of Inventor:

Address 1 6 Turnberry Square

Address 2

City Baldoyle, Dublin | state/Province
Postal Code | 13 ‘ Countryi IE

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

Correspondence Information:

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

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

Customer Number 129932

Email Address

Application Information:

Title of the Invention Compositions comprising (R)-2-amino-3-phenylpropyl carbamate and uses thereof

Attorney Docket Number| 1258.19CT Small Entity Status Claimed [ ]

Application Type Nonprovisional

Subject Matter Utility

Total Number of Drawing Sheets (if any) 5 Suggested Figure for Publication (if any)
EFS Web 2.2.13
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PTO/AIA/14 (02-18)

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

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

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

Attorney Docket Number | 1258.19CT

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention | Compositions comprising {R)-2-amino-3-phenylpropyl carbamate and uses thereof

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.5.C. 111(c) and 37 CFR 1.57(a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., “Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this

reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). )
1

Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country
filed application

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

Request Not to Publish. 1 hereby request that the attached application not be published under

35 U.8.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 muitilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: (® Customer Number | (O Us Patent Practitioner | (O Limited Recognition (37 CFR 11.9)
Customer Number 120932

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status | Patented

Apptication o Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
Continuation of 16331069 2019-03-06 10829443 2020-11-10

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

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

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

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

Attorney Docket Number | 1258.19CT

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Compositions comprising {R)-2-amino-3-phenylpropyl carbamate and uses thereof

Prior Application Status | Expired

Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

16331069 a 371 of international PCTUS2017050233 2017-09-06

Prior Application Status [ Expired

Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

PCTUS2017050233 Claims benefit of provisional 62383822 2016-00-06

Additional Domestic Benefit/National 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 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)l the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i){1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

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

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

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

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

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

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

16, 2013, will be examined under the first inventor to file provisions of the AlA.

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

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

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

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

Attorney Docket Number | 1258.19CT

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Compositions comprising {R)-2-amino-3-phenylpropyl carbamate and uses thereof

Authorization or Opt-Out of Authorization to Permit Access:

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

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

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

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

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

(2

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

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

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

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

B. Applicant DOES NOT authorize the USPTO o transmit to the EPO any search results from the instant patent
[] application. If this box is checked, the USPTO will not be providing the EPO with search resuits from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access {o the
application in accordance with 37 CFR 1.14.
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Title of Invention | Compositions comprising {R)-2-amino-3-phenylpropyl carbamate and uses thereof

Applicant Information:

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

Applicant 1

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

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

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

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

Name of the Deceased or Legally Incapacitated inventor:

If the Applicant is an Organization check here. 24

Organization Name Jazz Pharmaceuticals Ireland Limited

Mailing Address Information For Applicant:

Address 1 Waterloo Exchange, Waterloo Road

Address 2

City Dublin State/Province
Country’ | IE Postal Code 4
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add bution.
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Applicant 2

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

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

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

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

Name of the Deceased or Legally Incapacitated inventor:

if the Applicant is an Organization check here. X

Organization Name

SK Biopharmaceuticals Co., Ltd.

Mailing Address Information For Applicant:

Address 1 221 Pangyoyeok-ro, Bundang-gu

Address 2

City Seongnam-si, Gyeonggi-do State/Province

Country | KR Postal Code 13494
Phone Number Fax Number

Email Address

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

Assignee Information including Non-Applicant Assignee Information:

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

Assignee 1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information” section will appear on the patent application
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

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

Title of Invention | Compositions comprising {R)-2-amino-3-phenylpropyl carbamate and uses thereof

Prefix Given Name Middie Name Family Name Suffix

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province
Countryi Postal Code
Phone Number Fax Number

Email Address

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

Signature:

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

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

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

Signature [/Robert A. Schwartzman/ Date (YYYY-MM-DD)| 2020-11-06

First Name | RobertA. Last Name | Schwartzman, Ph.D. Registration Number | 50211
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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 and/or suggestions for reducing this burden, should be sent to the Chief information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
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In re: Hurley
Application No.: To Be Assigned

REMARKS

The claims have been amended to place the application in condition for examination.
No new matter has been added.

Applicant respectfully requests entry of the amendments and requests substantive
examination on the merits.

It is not believed that any additional fee(s) are required, beyond those that may
otherwise be provided for in documents accompanying this paper. However, the
Commissioner is hereby authorized to charge any deficiency or credit any overpayment to

Deposit Account No. 50-0220.

Respectfully submitted,

Robert A. Schwartzma;n, Ph.D.
Registration No. 50,211
Attorney for Applicant

Customer Number 129932
Myers Bigel, P.A.

P. O. Box 37428

Raleigh, North Carolina 27627
Telephone: (919) 854-1400
Facsimile: (919) 854-1401
#2691442

CERTIFICATION OF TRANSMISSION

T hereby certify that this correspondence is being transmitted via the Office electronic filing system in accordance
with § 1.6(a)(4) to the U.S. Patent and Trademark Oftice on November 6, 2020.

Signature: /Betty-Lou Medlin/
Name: Betty-Lou Medlin
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In re: Hurley
Application No.: To Be Assigned

Amendment to the Claims

The following list of claims will replace all prior versions and listings of claims in the

application.

1-19. (Canceled)

20. (Currently Amended) A composition comprising (R)-2-amino-3-phenylpropyvl carbamate

hydrochloride and 2-chloropropane, wherein the composition comprises eemprising less than

about 5 ppm 2-chloropropane.

21. (Original) The composition of claim 20, wherein the composition comprises less than
about 1 ppm 2-chloropropane (& 2-amine3—phenyipropylearbamate hydrochloridets

22. (Currently Amended) The composition of claim 20 er24, wherein the composition is a

dosage form.

23. (Original) The composition of claim 22, wherein the composition is an immediate

release oral dosage form.

24. (Original) The composition of claim 23, wherein the composition is a tablet or a capsule.

25. (Currently Amended) A method of treating narcolepsy, cataplexy, excessive daytime
sleepiness, drug addiction, sexual dysfunction, fatigue, fibromyalgia, attention
deficit/hyperactivity disorder, restless legs syndrome, depression, bipolar disorder, or obesity
in a subject in need thereof, or promoting smoking cessation in a subject in need thereof,
comprising administering to the subject the composition of claim 20 any-ene-ofelaims20-24.

26. (Original) The method of claim 25, wherein the tablet is administered once per day.

27. (Original) The method of claim 25, wherein the tablet is administered more than once

per day.

Page 3 of 3
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In re: Hurley
Application No.: To Be Assigned

Amendment to the Specification

Replace the title with the following title.

Compositions comprising (R)-2-amino-3-phenylpropyl carbamate and uses thereof

Page 2 of 2
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Attorney Docket No. 1258.19CT PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re: Hurley

Application No.: To Be Assigned

Filing Date: Concurrently Herewith

For: Compositions comprising (R)-2-amino-3-phenylpropyl carbamate and uses thereof

November 6, 2020

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

PRELIMINARY AMENDMENT

Prior to the examination of the above-referenced application, please enter the
following amendments and consider the following remarks.

Amendments to the Specification begin on Page 2 of this paper.

Amendments to the Claims begin on Page 3 of this paper.

Remarks begin on Page 4 of this paper.
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Abstract

Solvate Form of (R)-2-amino-3-phenylpropyl carbamate

The present invention relates to a newly identified solvate form of (R)-2-amino-3-
phenylpropyl carbamate (APC) hydrochloride, a method of preparing APC hydrochloride,
and methods of using the same to treat disorders. The invention further relates to methods of

producing APC hydrochloride with increased purity.

20
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What is Claimed is:

L. A solvate form of (R)-2-amino-3-phenylpropyl carbamate hydrochloride characterized
by a powder x-ray diffraction pattern substantially the same as that shown in Figure 1 Form B
and/or a powder x-ray diffraction pattern having peaks at about 7.0, 13.6, 16.2, 17.4, 17.8,
18.5,21.0,21.7,22.7,23.0,24.0, and 27.3 £ 0.2 °26.

2. The solvate form of claim 1, further characterized by differential scanning calorimetry
as having a broad endotherm with onset at 69.1°C and peak at 71.7°C and a sharp endotherm

with onset at 182.5°C and peak at 183.6°C.

3. The solvate form of claim 1 or 2, wherein the solvate form is a hemihydrate.

4. The solvate form of any one of claims 1-3, further characterized as being produced by
sharrying (R)-2-amino-3-phenylpropyl carbamate hydrochloride in acetonitrile/water

(9 5%/5% v /V).

S. A process of preparing a solvate form of (X)-2-amino-3-phenylpropyl carbamate
hydrochioride, comprising slurrying (R)-2-amino-3-phenylpropyl carbamate hydrochloride in

acetonitrile/water (95%/5% v/v) and collecting the solvate by vacuum filtration.

6. The process of claim 5, wherein the slurrying is performed at about room temperature.
7. The process of claim 5 or 6, wherein the shurrying is performed at for at least about 20
hours.

8. A composition comprising (R)-2-amino-3-phenylpropyl carbamate hydrochloride,

wherein at least 30% of the (R)-2-amino-3-phenylpropyl carbamate hydrochloride is the

solvate form of any one of claims 1-4.
9. A composition comprising (R)-2-amino-3-phenylpropyl carbamate hydrochloride,
wherein less than 10% of the (R)-2-amino-3-phenylpropyl carbamate hydrochloride is the

solvate form of any one of claims 1-4.

17
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10. The composition of claim 8 or 9, wherein the composition is a dosage form.

11.  The composition of claim 10, wherein the composition is an immediate release oral

dosage form.

12.  The composition of claim 11, wherein the composition is a tablet or a capsule.

13. A method of treating narcolepsy, cataplexy, excessive daytime sleepiness, drug
addiction, sexual dysfunction, fatigue, fibromyalgia, attention deficit’hyperactivity disorder,
restless legs syndrome, depression, bipolar disorder, or obesity in a subject in need thereof, or
promoting smoking cessation in a subject in need thereof, comprising administering to the

subject the composition of any one of claims 8-11.

14.  The method of claim 13, wherein the tablet is administered once per day.

15. The method of claim 13, wherein the tablet is administered more than once per day.
16. A method of preparing (R)-2-amino-3-phenylpropyl carbamate hydrochloride while
minimizing contamination with 2-chloropropane, the method comprising crystallizing (R)-2-
amino-3-phenylpropyl carbamate in the presence of aqueous HCl, thereby producing crystals

of (R)-2-amino-3-phenylpropyl carbamate hydrochloride.

17. The method of claim 16, wherein the crystallizing is performed at a temperature of

about 25°C to about 30°C.

18.  The method of claim 16 or 17, further comprising drying the crystals of (R)-2-amino-

3-phenylpropyl carbamate hydrochloride at a temperature of about 35°C or less.

19.  The method of any one of claims 16-18, wherein the amount of 2-chloropropane in

the (R)-2-amino-3-phenylpropyl carbamate hydrochloride is less than about 5 ppm.
20. A composition comprising (R)-2-amino-3-phenylpropyl carbamate hydrochloride, the

composition comprising less than about 5 ppm 2-chloropropane.

18

HIKMA PHARMACEUTICALS USA INC. IPR2024-01418 Ex. 1002, p. 19 of 962



Attorney Docket No. 1258.19CT

21. The composition of claim 20, wherein the (R)-2-amino-3-phenylpropyl carbamate

hydrochloride is prepared by the method of any one of claims [6-19.

22.  The composition of claim 20 or 21, wherein the composition is a dosage form.

23.  The composition of claim 22, wherein the composition is an immediate release oral
dosage form.

24, The composition of claim 23, wherein the composition is a tablet or a capsule.

25. A method of treating narcolepsy, cataplexy, excessive daytime sleepiness, drug

addiction, sexual dysfunction, fatigue, fibromyalgia, attention deficit/hyperactivity disorder,
restless legs syndrome, depression, bipolar disorder, or obesity in a subject in need thereof, or
promoting smoking cessation in a subject in need thereof, comprising administering to the
subject the composition of any one of claims 20-24.

26. The method of claim 25, wherein the tablet is administered once per day.

27.  The method of claim 25, wherein the tablet is administered more than once per day.

19
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Solvate Form of (R)-2-amino-3-phenylpropyl carbamate

Statement Of Priority

[0001] This application is a continuation of U.S. Patent Application No. 16/331,069, filed
March 6, 2019, now U.S. Patent No. 10,829,443, which is a 35 U.S.C. § 371 national phase
application of PCT Application PCT/US2017/050233 filed September 6, 2617, which claims
the benefit, under 35 US.C. § 119(e), of U.S. Provisional Application No. 62/383,822, filed
September 6, 2016; the entire contents of each of which are incorporated by reference herein

in its entirety.

Field of the Invention

[0002] The present invention relates to a newly identified solvate form of (#)-2-amino-3-
phenvlpropyl carbamate (APC) hydrochloride, a method of preparing APC hydrochloride,
and methods of using the same to treat disorders. The invention further relates to methods of

producing APC hydrochloride with increased purity.

Background of the Invention

[0003] APC is a phenylalanine analog that has been demonstrated to be useful in the
treatment of a variety of disorders, including excessive daytime sleepiness, cataplexy,
narcolepsy, fatigue, depression, bipolar disorder, fibromyalgia, and others. See, for example,
US Patent Nos. 8,232,315, 8,440,715, 8,552,060, 8,623,913; §,729,120; 8,741,950;
8,895,609; 8,927,602; 9,226,910; and 9,359,290; and U.S. Publication Nos. 2012/0004300
and 2015/0018414. Methods for producing APC (which also has other names) and related
compounds can be found in US Patent Nos. 5,955,499; 5,705,640; 6,140,532 and 5,756,817.
All of the above patents and applications are hereby incorporated herein by reference in their
entireties for all purposes.

[0004] The present invention overcomes shortcomings in the art by providing a new solvate

form of APC and a method of preparing APC with minimal contaminants.

Summary of the Invention

[0005] The present invention relates to the identification of a novel solvate form of APC

which is a hemihydrate form. The invention further relates to a method of preparing APC
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with minimal contaminants. The invention additionally relates to the use of the new solvate
form and/or the APC with increased purity for the treatment of disorders responsive to APC.
[0006] Accordingly, the invention relates to a solvate form of APC hydrochloride
characterized by a powder x-ray diffraction pattern substantially the same as that shown in
Figure 1 and/or a powder x-ray diffraction pattern having peaks at about 7.0, 13.6, 16.2, 17.4,
17.8,18.5,21.0,21.7,22.7,23.0,24.0,and 27.3 £ 0.2 °20.

[0007] The invention further relates to a process of preparing a solvate form of APC
hydrochloride, comprising slurrying APC hydrochloride in acetonitrile/water (95%/5% v/v)
and collecting the solvate by vacuum filtration.

[0008] The invention further relates to a composition comprising APC, wherein less than
about 10% of the APC in the composition is the solvate form of the invention.

[06009] The invention also relates to a composition comprising APC, wherein at least about
30% of the APC in the comiposition is the solvate form of the invention.

[0010] The invention additionally relates to a method of treating a disorder amenable to
treatment with APC, eg, narcolepsy, cataplexy, excessive daytime sleepiness, drug
addiction, sexual dysfunction, fatigue, fibromyalgia, attention deficit/hyperactivity disorder,
restless legs syndrome, depression, bipolar disorder, or obesity in a subject in need thereof, or
promoting smoking cessation in a subject in need thereof, comprising administering to the
subject a dosage form comprising the solvate form of the invention.

[0011] The invention also relates to a method of preparing APC hydrochloride while
minimizing contamination with 2-chloropropane, the method comprising crystallizing APC in
the presence of aqueous HCI, thereby producing crystals of APC hydrochloride.

[0012] The invention further relates to a composition comprising APC with increased purity
as prepared by the method of the invention.

[0013] The invention additionally relates to a method of treating a disorder amenable to
treatment with APC, eg., narcolepsy, cataplexy, excessive daytime sleepiness, drug
addiction, sexual dysfunction, fatigue, fibromyalgia, attention deficit/hyperactivity disorder,
restless legs syndrome, depression, bipolar disorder, or obesity in a subject in need thereof, or
promoting smoking cessation in a subject in need thereof, comprising administering to the
subject a dosage form comprising APC with increased purity as prepared by the method of
the invention.

[0014] The present invention is explained in greater detail in the drawings herein and the

specification set forth below.
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Brief Description of the Drawings

[0015] Figure | shows the X-ray pattern diffraction (XRPD) of crystalline forms of APC.
[0016] Figure 2 shows the differential scanning calorimetry (DSC) thermogram of
hemihydrate Form B of APC.

[0017] Figure 3 shows a comparison of the DSC thermograms of Forms A and B of APC.
[0018] Figure 4 shows a comparison of the thermogravimetric (TG) thermograms of Forms
A and B of APC.

[0019] Figure 5 shows XRPD patterns of the conversion of Form A to Form B of APC.

Detailed Description of the Invention

[0020] The present invention can be embodied in different forms and should not be
construed as limited to the embodiments set forth herein. Rather, these embodiments are
provided so that this disclosure will be thorough and complete, and will fully convey the
scope of the invention to those skilled in the art. For example, features illustrated with
respect to one embodiment can be incorporated into other embodiments, and features
illustrated with respect to a particular embodiment can be deleted from that embodiment. In
addition, numerous variations and additions to the embodiments suggested herein will be
apparent to those skilled in the art in light of the instant disclosure, which do not depart from
the instant invention.

[0021] Unless otherwise defined, all technical and scientific terms used herein have the
same meaning as commonly understood by one of ordinary skill in the art to which this
invention belongs. The terminology used in the description of the invention herein is for the
purpose of describing particular embodiments only and is not intended to be limiting of the
invention.

[0022] Unless the context indicates otherwise, it is specifically intended that the various
features of the invention described herein can be used in any combination.

[0023] Moreover, the present invention also contemplates that in some embodiments of the
invention, any feature or combination of features set forth herein can be excluded or omitted.
[0024] To illustrate, if the specification states that a complex comprises components A, B
and C, it is specifically intended that any of A, B or C, or a combination thereof, can be
omitted and disclaimed singularly or in any combination.

[0025] All publications, patent applications, patents, and other references mentioned herein

are incorporated by reference herein in their entirety for all purposes.

3
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[0026] As used herein, “a,” “an,” or “the” can mean one or more than one. For example,
“a” cell can mean a single cell or a multiplicity of cells.

[0027] Also as used herein, “and/or” refers to and encompasses any and all possible
combinations of one or more of the associated listed items, as well as the lack of
combinations when interpreted in the alternative (“or”).

[0028] Furthermore, the term “about,” as used herein when referring to a measurable value
such as an amount of a compound or agent of this invention, dose, time, temperature, and the
like, is meant to encompass variations of £ 10%, + 5%, = 1%, = 0.5%, or even + 0.1% of the
specified amount.

[0029] The term “consists essentially of” (and grammatical variants), as applied to the
compositions of this invention, means the composition can contain additional components as
long as the additional components do not materially alter the composition. The term
“materially altered,” as applied to a composition, refers to an increase or decrease in the
therapeutic effectiveness of the composition of at least about 20% or more as compared to the
effectiveness of a composition consisting of the recited components.

[0030] The term “therapeutically effective amount” or “effective amount,” as used herein,
refers to the amount of a composition, compound, or agent of this invention that imparts a
modulating effect, which, for example, can be a beneficial effect, to a subject afflicted with a
disorder, disease or illness, including improvement in the condition of the subject (e.g., in one
or more symptoms), delay or reduction in the progression of the condition, delay of the onset
of the disorder, and/or change in clinical parameters, disease or illness, eic., as would be well
known in the art. For example, a therapeutically effective amount or effective amount can
refer to the amount of a composition, compound, or agent that improves a condition in a
subject by at least 5%, e.g., at least 10%, at least 15%, at least 20%, at least 25%, at least
30%, at least 35%, at least 40%, at least 45%, at least 50%, at least 55%, at least 60%, at least
65%, at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at
least 100%.

[0031] “Treat” or “treating” or “treatment” refers to any type of action that imparts a
modulating effect, which, for example, can be a beneficial effect, to a subject afflicted with a
disorder, disease or illness, including improvement in the condition of the subject (¢.g., in one
or more symptoms), delay or reduction in the progression of the condition, and/or change in

clinical parameters, disease or illness, etc., as would be well known in the art.
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[0032] A “disorder amenable to treatment with APC” refers to any disorder in which
administration of APC to a subject results in the treatment of one or more symptoms of the
disorder in the subject. Examples of such disorders include, without limitation, narcolepsy,
cataplexy, excessive daytime sleepiness, drug addiction, sexual dysfunction, fatigue,
fibromyalgia, attention deficit/hyperactivity disorder, restless legs syndrome, depression,
bipolar disorder, or obesity.

[0033] “Pharmaceutically acceptable,” as used herein, means a material that is not
biologically or otherwise undesirable, i.¢., the material can be administered to an individual
along with the compositions of this invention, without causing substantial deleterious
biological effects or interacting in a deleterious manner with any of the other components of
the composition in which it is contained. The material would naturally be selected to
minimize any degradation of the active ingredient and to minimize any adverse side effects in
the subject, as would be well known to one of skill in the art (see, e.g., Remingion's
Pharmaceutical Science; 21% ed. 2005).

[0034] “Concurrently” means sufficiently close in time to produce a combined effect (that
is, concurrently can be simultaneously, or it can be two or more events occurring within a
short time period before or after each other). In some embodiments, the administration of
two or more compounds "concurrently” means that the two compounds are administered
closely enough in time that the presence of one alters the biological effects of the other. The
two compounds can be administered in the same or different formulations or sequentially.
Concurrent administration can be carried out by mixing the compounds prior to
administration, or by administering the compounds in two different formulations, for
example, at the same point in time but at different anatomic sites or using different routes of
administration.

[0035] The present invention relates to the identification and characterization of a new
solvate form of APC hydrochloride, called Form B. The solvate form is a hemihydrate form
and is the more stable form of the compound at higher humidity levels compared to the
anhydrous Form A.

[0036] The structure of APC free base is given below as formula 1.
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[0037] Thus, one aspect of the invention relates to a solvate form of APC hydrochloride
characterized by a powder x-ray diffraction pattern substantially the same as that shown in
Figure 1 for solvate Form B and/or a powder x-ray diffraction pattern having peaks at about
7.0, 13.6, 162, 174, 17.8, 185, 21.0, 21.7, 22.7, 23.0, 24.0, and 27.3 = 0.2 °28. In some
embodiments, the solvate is further characterized by differential scanning calorimetry as
having a broad endotherm with onset at 69.1°C and peak at 71.7°C and a sharp endotherm
with onset at 182.5°C and peak at 183.6°C. In some embodiments, the solvate is further
characterized by having a solubility in buffer solution of about 700-750 mg/ml at pH 1-6.5.
In certain embodiments, the solvate form is a hemihydrate.

[0038] In some embodiments, the solvate form is further characterized as being produced
by slurrying APC in acetonitrile/water (95%/5% v/v).

[0039] As used herein, the term “hemihydrate,” refers to a hydrate in which one molecule
of water is associated with two molecules of APC.

[0040] As used herein, the term “crystalline” refers to a material that contains a specific
compound, which may be hydrated and/or solvated, and has sufficient crystal content to
exhibit a discernible diffraction pattern by XRPD or other diffraction techniques.

[0041] The solvate form may be prepared by a method comprising slurrying APC
hydrochloride in a suitable solvent system (e.g., acetonitrile/water (95%/5% v/v)) and
collecting the solvate crystals using a suitable technique, e.g., vacuum filtration. In some
embodiments, the process is carried out at about room temperature, e.g., about 20°C to about
28°C and in about 5-15 (e.g., 10) volumes of solvent. In some embodiments, the slurrying
step is carried out for a sufficient length of time for the solvate to form, e.g., at least about 10
hours, e.g., at least about 10, 15, 20, 25, 50, 75, or 100 hours or more.

[0042] In some embodiments, the process is carried out at a temperature of about 20°C and
in about 5 volumes of solvent. In some embodiments, the slurrying step is carried out for a
sufficient length of time for the solvate to form, e.g., about 1-2 hours.

[0043] The wet Form B prepared by the methods described herein may be dried by any

method suitable for maintaining Form B and limiting dehydration to Form A. In some
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embodiments, the drying is carried out at a temperature of about 20°C to about 25°C. In
some embodiments, the drying is carried out at reduced pressure, e.g., about 600-950 mbar
e.g., about 700-750 mbar. In some embodiments, the drying is carried out for a suitable
length of time to achieve complete dryness, e.g., about 4-40 hours, e¢.g., about 10-24 hours.
In some embodiments, the drying is carried out at high humidity, e.g., about 80-100% relative
humidity.

[0044] Another aspect of the mvention relates to a composition, e.g., a dosage form,
comprising APC, wherein less than about 10% of the APC in the composition is solvate Form
B. In some embodiments, less than about 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2%, or 1% of the
APC is in solvate Form B. In some embodiments, the dosage form is an oral dosage form,
e.g., a tablet or a capsule, including, e.g., an immediate release dosage form.

[0045] A further aspect of the invention relates to a composition, ¢.g., a dosage form,
comprising APC, wherein at least about 30% of the APC in the composition is solvate Form
B. e.g., about 30% to about 99% or more. In some embodiments, at least about 40%, 50%,
60%, 70%, 80%, or 90% of the APC is solvate Form B. In some embodiments, the dosage
form is an oral dosage form, e.g., a tablet or a capsule, including, e.g., an immediate release
dosage form.

[0046] In some embodiments, the dosage form is an immediate release dosage form that
releases at least 85%, e.g., at least 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, or 99%, of the APC HCl contained therein within a period of less than
15 minutes after administration of the tablet to a subject. Such immediate release dosage
forms are disclosed, for example, US Provisional Application No. 62/383 818, incorporated
herein by reference in its entirety.

[0047] Formulations of APC, including immediate release formulations, may be processed
mto unit dosage forms suitable for oral administration, such as for example, filled capsules,
compressed tablets or caplets, or other dosage form suitable for oral administration using
conventional techniques. Immediate release dosage forms prepared as described may be
adapted for oral administration, so as to attain and maintain a therapeutic level of APC over a
preselected interval. In certain embodiments, an immediate release dosage form as described
herein may comprise a solid oral dosage form of any desired shape and size including round,
oval, oblong cylindrical, or polygonal. In one such embodiment, the surfaces of the
immediate release dosage form may be flat, round, concave, or convex.

[0048] In particular, when the immediate release formulations are prepared as a tablet, the

immediate release tablets contain a relatively large percentage and absolute amount of APC
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and so are expected to improve patient compliance and convenience by replacing the need to
ingest large amounts of liquids or liquid/solid suspensions. One or more immediate release
tablets as described herein can be administered, by oral ingestion, e.g., closely spaced, in
order to provide a therapeutically effective dose of APC to the subject in a relatively short
period of time.

[0049] Where desired or necessary, the outer surface of an immediate release dosage form
may be coated, e.g., with a color coat or with a moisture barrier layer using materials and
methods known in the art.

[0050] The dosage form may contain any amount of APC or a pharmaceutically acceptable
salt thereof suitable for administration as a unit dosage form. In some embodiments, the
dosage form contains about 1 mg to about 1000 mg of the drug or any range or value therein,
e.g., about 10 mg to about 500 mg, e.g., about 37.5 mg, about 75 mg, about 150 mg, or about
300 mg.

[0051] APC or a pharmaceutically acceptable salt thereof may be obtained or synthesized
by methods known in the art and as described herein. Details of reaction schemes for
synthesizing APC have been described in U.S. Patent Nos. 5,705,640; 5,756,817; 5,955,499,
and 6,140,532, all incorporated herein by reference in their entirety.

[0052] During the development of manufacturing processes for APC, it was found that
unacceptable levels of the impurity 2-chloropropane (i.e., isopropyl chloride) could appear
during the crystallization of APC hydrochloride. It is desirable to minimize 2-chloropropane
as it is a potential genotoxic mmpurity. Thus, one aspect of the invention relates to an
improved method of preparing APC hydrochloride in which contamination with 2-
chloropropane is minimized. With this improved method, the level of 2-chloropropane in the
final product may be less than about 10 ppm, e.g., less than about 9, 8,7, 6,5, 4, 3,2 or |
ppm.

[0053] Thus, one aspect of the invention relates to a method of preparing APC
hydrochloride while minimizing contamination with 2-chloropropane, the method comprising
crystallizing APC in the presence of aqueous HCI, thereby producing crystals of APC
hydrochioride. The crystallization may be carried out with the free base of APC in a suitable
solvent, e.g., isopropanol.

[0054] In some embodiments, the aqueous HCl is 37% aqueous HCl. In some
embodiments, the crystallization is carried out at a temperature of about 15°C to about 40°C,
e.g., about 25°C to about 35°C, followed by cooling to a temperature of less than 0°C, e.g.,

about -5°C to about -25°C, e.g., about -15°C. In some embodiments, the crystals are dried at
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a temperature less than about 45°C, e.g., less than about 40°C, 35°C, or 30°C. In some
embodiments, the crystallization is carried out in the presence of about 1 to about 1.2 molar
equivalents (e.g., about 1.05 molar equivalents) of 37% aqueous HCI at a temperature of
about 25°C to about 35°C followed by a temperature of about -15°C.

[0055] Methods are disclosed herein to treat conditions amenable to treatment by APC, by
administering an effective amount of one or more dosage forms as described herein. For
example, the present dosage forms can be administered to treat a subject in need of treatment
for narcolepsy, cataplexy, excessive daytime sleepiness, drug addiction, sexual dysfunction,
fatigue, fibromyalgia, attention deficit/hyperactivity disorder, restless legs syndrome,
depression, bipolar disorder, or obesity, or to promoting smoking cessation in a subject in
need thereof. See, e¢.g., US Patent Nos. 87232315; 8440,715; 8,552,060; 8,623,913;
8,729,120; 8,741 ,950; 8,895,609; 8,927.602; 9,226.910; and 9,359,290 and U.S. Publication
Nos. 2012/0004300 and 2015/0018414; each of which is incorporated by reference in its
entirety with respect to the disorder to be treated.

[0056] The dosage forms disclosed herein can also be provided as a kit comprising, for
example, a container comprising a plurality of immediate release tablets or capsules, which
tablets or capsules can be individually packaged, as in foil envelopes or in a blister pack. The
tablets or capsules can be packaged in many conformations with or without desiccants or
other materials to prevent ingress of water. Instruction materials or means, such as printed
labeling, can also be included for their administration, e.g., sequentially over a preselected
time period and/or at preselected intervals, to yield the desired levels of APC in vivo for
preselected periods of time, to treat a preselected condition.

[0057] A daily dose of about 1 to about 2000 mg of APC or a pharmaceutically acceptable
salt thereof may be administered to accomplish the therapeutic results disclosed herein. For
example, a daily dosage of about 10-1000 mg, e.g., about 20-500 mg, in single or divided
doses, is administered. In some embodiments, the daily dose may be about 0.01 to about 150
mg/kg body weight, e.g., about 0.2 to about 18 mg/kg body weight.

[0058] In one embodiment of the invention, APC is administered to the subject as needed to
treat a disorder. The compound can be administered continuously or intermittently. In one
embodiment, the compound is administered to the subject more than once a day, e.g., 2, 3, or
4 times per day, or once every 1, 2, 3, 4, 5, 6, or 7 days. In another embodiment, the
compound is administered to the subject no more than once a week, ¢.g., no more than once
every two weeks, once a month, once every two months, once every three months, once every

four months, once every five months, once every six months, or longer. In a further
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embodiment, the compound is administered using two or more different schedules, e.g., more
frequently initially (for example to build up to a certain level, e.g., once a day or more) and
then less frequently {e.g., once a week or less). In other embodiments, the compound can be
administered by any discontinuous administration regimen. In one example, the compound
can be administered not more than once every three days, every four days, every five days,
every six days, every seven days, every eight days, every nine days, or every ten days, or
longer. The administration can continue for one, two, three, or four weeks or one, two, or
three months, or longer. Optionally, after a period of rest, the compound can be administered
under the same or a different schedule. The period of rest can be one, two, three, or four
weeks, or longer, according to the pharmacodynamic effects of the compound on the subject.
In another embodiment, the compound can be administered to build up to a certain level, then
maintained at a constant level and then a tailing dosage.

[0059] In one aspect of the invention, APC is delivered to a subject concurrently with an
additional therapeutic agent. The additional therapeutic agent can be delivered in the same
composition as the compound or in a separate composition. The additional therapeutic agent
can be delivered to the subject on a different schedule or by a different route as compared to
the compound. The additional therapeutic agent can be any agent that provides a benefit to
the subject. Further agents include, without limitation, stimulants, anti-psychotics, anti-
depressants, agents for neurological disorders, and chemotherapeutic agents. One therapeutic
agent that can be administered during the same period is Xyrem®, sold commercially by Jazz
Pharmaceuticals, which is used to treat narcolepsy and cataplexy. See U.S. Patent Nos.
8,952,062 and 9,050,302,

[0060] The present invention finds use in research as well as veterinary and medical
applications. Suitable subjects are generally mammalian subjects. The term “mammal” as
used herein includes, but is not limited to, humans, non-human primates, cattle, sheep, goats,
pigs, horses, cats, dog, rabbits, rodents (e.g., rats or mice), efc. Human subjects include
neonates, infants, juveniles, adults and geriatric subjects.

[0061] In particular embodiments, the subject is a human subject that has a disorder
amenable to treatment with APC. In other embodiments, the subject used in the methods of
the invention is an animal model of a disorder amenable to treatment with APC.

[0062] The subject can be a subject “in need of” the methods of the present invention, e.g.,
in need of the therapeutic effects of the inventive methods. For example, the subject can be a
subject that is experiencing a disorder amenable to treatment with APC, is suspected of

having a disorder amenable to treatment with APC, and/or is anticipated to experience a

10

HIKMA PHARMACEUTICALS USA INC. IPR2024-01418 Ex. 1002, p. 30 of 962



Attorney Docket No. 1258.19CT

disorder amenable to treatment with APC, and the methods and compositions of the invention
are used for therapeutic and/or prophylactic treatment.
[0063] The present invention is explained in greater detail in the following non-limiting

Examples.

EXAMPLE 1
Solvate form of (R)-2-amino-3-phenylpropyl carbamate hydrochloride

[0064] A polymorph and solvate screen of APC was conducted to evaluate its propensity to
exist in various solid forms and determine the stable form of the compound. Four lots of
APC were partially characterized. All lots were found to be the same anhydrous, crystalline
material, and the material was designated Form A.

[0065] The polymorph and solvate screen of APC was conducted using different
crystallization techniques to vary conditions of nucleation and growth investigating both
thermodynamic and kinetic conditions. Solvent systems with varying chemical properties
were used, and selected experiments focused specifically on process solvents. Selected
experiments were also conducted via salt formation experiments using the free base and
targeting the monohydrochloride salt.

[0066] A crystalline hemihydrate form was identified and named Form B. Form B was
prepared from a slurry in acetonitrile:water (95%:5% v:v) at room temperature. Form B was
also produced from a shurry in p-dioxane:water (95%:5% v:v) at subambient temperature.
Form B was also observed as mixtures with Form A or other crystalline materials from
various experiments such as evaporations and crash precipitations in ethanol,
hexafluoroisopropanol, methanol, and/or water. Partial conversion to Form B was also
observed after stressing of Form A at approximately 75% humidity (RH).

[0067] The XRPD pattern of Form B is shown in FIG. 1. The differential scanning
calorimetry {(DSC) thermogram of Form B exhibited a broad endotherm at 69.1°C (onset),
71.7°C (peak max} (FIG. 2). The endotherm is associated with a corresponding weight loss
of 3.5% on the TG thermogram, which calculates to approximately 0.5 moles of water.
These events are likely due to dehydration. A sharp endotherm is observed at 182.5 °C
{onset), 183.6°C (peak max) followed by an exotherm at 185.2°C (peak max) possibly due to
a recrystallization event. This was followed by an endotherm at 190.1°C (peak max). DSC
and thermogravimetry (TG) thermogram comparisons of Form B and Form A are shown in
FIG. 3 and FIG. 4.

11
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[0068] Karl Fischer analysis indicated Form B contained ~3.71 wi% water or
approximately 0.5 moles. This data was consistent with the weight loss observed in the TG
thermogram.

[0069] Microscopy images were taken of Form B and showed elongated plates (~50-100
um) and smatller fragments.

[0070] The aqueous solubility of Form B was measured at over 700 mg/ml in different pH

buffers as shown in Table 1.

Table 1
pH (buffer) Solubility
. pH
Solvent measured starting | (mg/ml mean of
g (buffered sample) o
conditions triplicates)
Buffer solution P
pH 1.2 1.2 45 732.26
Buffer solution
g 2
pH 4.5 45 57 733.04
Buffer solution o
pH 5.5 55 6.0 741.79
Buffer solution
pH 7.4 7.4 6.4 746.41

[0071}] Crystals of APC were submitted for single crystal structure analysis. The structure
was determined by single crystal X-ray diffraction. The monoclinic cell parameters and
calculated volume are: a = 15.9491(8) A; b = 5.8431(6) A; ¢ = 12.7663(12) A; B =
94.404(5)° (0 = v - 90°); V' = 1186.21(18) A®. The formula weight of the asymmetric unit in
the crystal structure of APC Form B is 239.70 g mol™ with Z = 4, resulting in a calculated
density of 1.342 g cm™. The space group was determined to be C2 (no. 5). The space group
and unit cell parameters are in agreement with those obtained previously from XRPD
indexing for Form B.

[0072] When adequate relative RH 1is achieved Form A converts to Form B.
Interconversion slurry experiments conducted with Form A and Form B suggest that Form B
is the more stable form at approximately 50% RH or greater at room temperature.

[0073] Slurry experiments were performed with various water activities starting with Form
A only and also by conducting interconversion slurries or pre-saturating solutions with APC
and then adding equal amounts of Form A and Form B. When slurrying Form A only,

conversion to Form B at room temperature occurred at 67% RH, and 40% RH at 2-8°C. With
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the interconversion slurries, Form B was isolated from all experiments with relative
humidities ranging from 50% to 70%.

[0074] Two small scale experiments were conducted in acetonitrile:water (95%:5% v:v) to
evaluate whether an overnight conversion of Form A to Form B was possible. Experiments
were conducted at approximately 98 mg/ml and approximately 51 mg/ml. Both experiments
resulted in Form B after slurrying for approximately 24 howrs indicating that kinetics of
conversion of Form A to Form B can occur within 24 hours (FIG. 5).

[0075] Drying studies were performed on Form B. The drying experiments were performed
under various temperatures with and without vacuum. Additionally, milling, storage under
desiccant, and low RH stressing were conducted. In all experiments, Form B partially or
fully dehydrated to Form A. Partial conversion to Form A occurred after vacuum drying at
ambient temperature for I day, heating at 40°C for 1 day, storage under desiccant for 1 day,
and stressing at 33% RH for 2 weeks. Full dehydration to Form A occurred after vacuum
drying at 50°C for 1 day, heating at 80°C for 1 day, and milling. The results of the drying
studies of Form B suggest that Form B is not stable under low RH or at elevated temperature.

[0076] A scaled-up method for producing Form B was developed. APC was slurried in
acetonitrile:water (95%:5% v:v) while maintaining the temperature at 22°C. Subsamples of
the slurry were taken periodically, vacuum filtered, and analyzed by XRPD. It was found
that mixtures of Form B with trace amounts of Form A were observed from approximately 20
to 28.5 hours. Compared to the subsample taken at 20 hours, an increase in Form A was
observed in the subsample taken at 24 hours. This may be due to dehydration caused by
vacuum filtration and low atmospheric humidity. The slurry was stirred for an additional 3
days and another subsample was taken. XRPD analysis indicated that a subsample taken at
approximately 91 hours was Form B. The slurry was isolated by vacuum filtration after
shurrying of approximately 121.5 hours, and the wet cake was washed with two filter cake
volumes of acetonitrile:water (95%:5% v:v). XRPD analysis indicated the wet cake was
composed of Form B. The wet cake was dried under vacuum at ambient temperature for
approximately 16 hours. XRPD analysis indicated the dried material dehydrated slightly to
Form A, with approximately 5% Form A in the mixture. The dehydration may be avoided by
drying without vacuum or drying under high RH (approximately 75%).

[0077] The mixture of Form B with a trace amount of Form A was additionally
characterized by Karl Fischer for water content determination and solution '"H NMR for an
estimation of solvent convent. Karl Fischer analysis indicated the mixture contained

approximately 3.52% water or 0.47 moles of water per mole of APC. The "H NMR spectrum
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was consistent with the structure of APC. Water and a trace amount of acetonitrile (0.003
moles per mole of APC) were also observed in the spectrum.

[0078] An additional scaled-up method for producing Form B was developed that reduced
reaction time and volume and increased yield. Isolation of Form B from Form A was carried
out in 5 volumes of solvent (acetonitrile:water (95%:5% v:v)) at about 20°C for about 1-2
hours. The drying process was carried out at an oven temperature of 20-25°C and low
vacuum (700-750 mbar). Under these drying conditions Form B was stable and no detectable
Form A was formed. This method was used on a 4.5 kg batch of APC and produced Form B

with a yield of 93.7%.

EXAMPLE 2
Synthesis of (R)-2-amino-3-phenylpropyl carbamate hydrochloride

with minimal 2-chloropropane

[0079] Initially, large scale preparation of APC hydrochloride from the free base was
carried out as follows. APC free base solution in isopropyl alcohol was diluted with
isopropyl alcohol to a final concentration of 19% w/w. Water (37 g/imol) was added, and the
solution was heated to 70°C. Gaseous HCI (about 2 equivalents) was added in the headspace
above the solution through a flow meter. As HCI dissolved the temperature increased to 75-
80°C. The clear supersaturated solution was seeded quickly within the 15 minutes following
the addition. APC hydrochloride crystallized. The suspension was stirred at 78°C, then
cooled to 40°C in 10 hours. The suspension was further cooled to 20°C, then to 3°C in 2
hours, and stirred at this temperature for 1 hour. The solid was recovered by filtration and
washed with isopropyl alcohol. The wet cake was dried under reduced pressure for at least
16 hours.

[0080] This method produced unacceptable levels of the potential genotoxic impurity 2-
chloropropane (2-CP), which is preferentially at a level of no more than 5 ppm. The levels
were likely due to the harsh crystallization conditions (HCI charging close to the boiling point
of the reaction mixture, stirring 1 hour at 78°C, then cooling to 40°C in [0 hours, then
progressively cooling to 3°C). Drying the crystals, even at elevated temperatures, did not
reduce the amount of 2-CP. Reslurrying the crystals also was ineffective.

[0081] Given the difficulty of removing 2-CP once it was formed, it was necessary to revise
the crystallization conditions to avoid the formation of 2-CP. Starting with APC free base in
isopropyl acetate prevented formation of 2-CP but the crystallization was poorly controlled,

resulting in the formation of a thick crust in the reactor, and produced very small crystals, so
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the conditions were not suitable. Charging the HCl gas at a lower temperature (30-35°C)
controlled formation of 2-CP but the crystallization was poorly controlled, resulting in the
formation of a thick crust in the reactor, and produced a less crystalline material, so the
conditions were not suitable.

[0082] Because the charging of HCl in gas form caused unwanted spontaneous
crystallization in the conditions evaluated, adding HC! in the form of a 37% aqueous solution
was tested. This protocol increases the total amount of water 1.76-fold from 37 g/mol to 65
g/mol so the resulting suspension has to be cooled to a lower temperature to maximize the
yvield. However, the larger amount of water combined with the lower molar excess of acid
(1.05 molar equivalents compared to 2 molar equivalents) and the lower temperature
contributes to minimizing the rate of formation of 2-CP.

[0083] The following general protocol was developed. APC free base solution in isopropyl
alcohol was diluted with isopropyl alcohol to a final concentration of 19% w/w. The clear
solution was warmed up to 25°C (20-30°C). 37% aqueous HCI was slowly added to the clear
solution. The temperature was allowed to rise to 30°C. Seeding was applied soon afterwards
(within 15 minute). The clear solution was stirred for 15 minutes at 30°C, whereby APC
hydrochloride slowly started crystallizing. 37% aqueous HC! was further added to the
suspension. The mixture was stirred at 30°C for 1 hour, then cooled to -15°C in 2 hours, and
stirred at this temperature for 1 hour. The product was recovered as a white crystalline solid
and washed with isopropyl alcohol. The wet product was dried at 35°C (30-40°C) under a
nitrogen streaim.

[0084] In one example, a solution of APC free base 16.9 g, 0.0871 mol) was diluted with
isopropyl alcohol (43.8 g) and warmed to 30°C. 37% aqueous HCI (4.51.g, 0.0458 mol,
0.525. mol equiv) was added dropwise, keeping the temperature < 35°C. APC hydrochloride
(22 mg) was added to the clear solution. The solution became turbid almost immediately.
After 15 minutes a suspension was obtained. No crystallization around the reactor walls
occurred. Further 37% aqueous HCI (451 g, 0.0458 mol, 0.525. mol equiv) was added
dropwise, keeping the temperature < 35°C. After charging the suspension was stirred at 30°C
for 1 hour, cooled to -15°C in 2 hours and stirred 2 hours at this temperature. The product
was recovered by filtration, washed with TPA (16.7 g) and dried at 35°C, 30-50 mbar for 17
hours under air flow. 16.87 g product was recovered (yield 83.96%). The crystallization
occurred very smoothly. The product was a white crystalline powder. No 2-CP was

detected.
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[0085] Two additional batches were prepared using the same protocol. In both batches 2-
CP levels in the product were less than 1 ppm.

[0086] The foregoing is illustrative of the present invention, and is not to be construed as
limiting thereof. The invention is defined by the following claims, with equivalents of the
claims to be included therein. All publications, patent applications, patents, patent
publications, and any other references cited herein are incorporated by reference in their
entireties for the teachings relevant to the sentence and/or paragraph in which the reference is

presented.
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PTO/AIA/O1 (06-12)
Approved for use through 01/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

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

Title of | Solvate Form of (R)-2-amino-3-phenylpropyl carbamate
Invention

As the below named inventor, | hereby declare that:

e D The attached application, or

is directed to:
IE United States application or PCT international application number PCT/US2017/050233

September 8, 2017

filed on

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

1 believe that | 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 five (5) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting perseonal 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 PT0-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants should censider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PT0-2038 submitted for payment purposes are not retained in the application file and therefare are not publicly available.

LEGAL NAME OF INVENTOR

Date (Optional) :

Inventor: Fionn t[urley

Signature:

Note: An application data sheet (PTO/SB/14 or"équiva[ent), including naming the entire inventive entity, must accompany this form or must have
been previously filed. Use an additional PTO/AIA/Q1 form for each additional inventor.

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.83. The information is required to obtain or retain a benefit by the public which is to file (and
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1 minute to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments an the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, cail 1-800-PT0-9199 and select option 2.
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Doc code: IDS
Doc description: Information Disclosure Statement (IDS) Filed

PTO/SB/08a (02-18)

Approved for use through 11/30/2020. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

Filing Date

First Named Inventor | Fionn Hurley

Art Unit

Examiner Name |

Attorney Docket Number

| 1258.19CT

U.S.PATENTS
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns,Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear

1 5955499 1999-09-21 CHOI, et al.

2 6350596 2002-02-26 IOMANTAS YURGIS ANTA, et al.

3 9403761 2016-08-02 KANG YOUNG-SOON, et al.

4 9604917 2017-03-28 AHNAOU ABDALLAH, et al.

5 9649291 2017-05-16 KHAYRALLAH, et al.

If you wish to add additional U.S. Paten

t citatio

n information please click the Add button.

U.S.PATENT APPLICATION PUBLICATIONS
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code'| Date of cited Document )
Figures Appear
1 20050080268 2005-04-14 CHOI, et al.

EFS Web 2.1.18
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

Filing Date

First Named Inventor | Fionn Hurley

Art Unit

Examiner Name |

Attorney Docket Number

| 1258.19CT

2 20100331332 2010-12-30 LEE SUNG JAMES, et al.

3 20140350098 2014-11-27 AHNAOU ABDALLAH, et al.
4 20150246874 2015-09-03 KANG YOUNG-SOON, et al.
5 20160081970 2016-03-24 KHAYRALLAH, et al.

If you wish to add additional U.S. Published Application citation information please click the Add button.

FOREIGN PATENT DOCUMENTS

Name of Patentee or

Pages,Columns,Lines

Examiner| Cite | Foreign Document Country Kind | Publication Avplicant of cited where Relevant T5
Initial* No | Number3 Codez?j Code4| Date pp Passages or Relevant
Document .
Figures Appear
1 []
If you wish to add additional Foreign Patent Document citation information please click the Add button
NON-PATENT LITERATURE DOCUMENTS
. . Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite o . . :
e (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
Initials No . . .
publisher, city and/or country where published.
1 "Extended European Search Report corresponding to European Application No. 17849432 .4 dated April 9, 2020" |:|
2 “International Preliminary Report on Patentability corresponding to International Application No. PCT/US2017/050233 |:|
mailed March 21, 2019"

EFS Web 2.1.18
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Application Number

Filing Date

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Fionn Hurley

Art Unit |

Examiner Name |

Attorney Docket Number | 1258.19CT

“International Search Report and Written Opinion corresponding to Intemational Application No. PCT/US2017/050233
3 . ! X
maited November 13, 2017
4 “International Search Report corresponding to Singapore Application No. 11201901998W dated May 2, 2020" ]
5 "Written Opinion corresponding to Singapore Application No. 11201901998W dated May 6, 2020" ]
6 Phenprobamate, Wikipedia, https://en.wikipedia.org/wiki/Phenprobamate, last edited April 2, 2016, accessed D
September 24, 2019

If you wish to add additional non-patent literature document citation information please click the Add button

EXAMINER SIGNATURE

Examiner Signature Date Considered

*EXAMINER: initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQO Standard ST.16 if possible. 3 Applicant is to place a check mark here if
English language translation is attached.

EFS Web 2.1.18
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Attorney Docket No. 1258.19CT PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re: Fionn Hurley

Application No.: To Be Assigned

Filing Date: Concurrently Herewith

For: Compositions comprising (R)-2-amino-3-phenylpropyt carbamate and uses thereof

Date: November 6, 2020

Commissioner for Patents
Box 1450
Alexandria, VA 22313-1450

. INFORMATION DISCLOSURE STATEMENT COVER LETTER
ir:

Attached is an information Disclosure Statement listing of documents previously of record in parent
Application No. 16/331,069 filed on March 6, 2018. As the benefit of this application is claimed under 35
U.5.C. § 120, no copies need to be furnished in accordance with 37 C.F.R. § 1.98(d); however, copies will be
furnished on request.

In accordance with 37 CFR 1.97(b), the information disclosure statement is being filed:

[J (1) within three months of the filing date of a national application other than a continued
prosecution application under §1.53(d);

[J(2) within three months of the date of entry of the national stage as set forth in §1.491 in an
international application;

X (3) before the mailing of a first Office Action on the metits; or

[0 4) before the mailing of a first Office Action after the filing of a request for continued
examination under §1.114.

[ In accordance with 37 CFR 1.97(c), the information disclosure statement is being filed after the
period specified in 37 CFR 1.97(b) above, but before the mailing date of any of a final action under §1.113, a
notice of allowance under §1.311, or an action that otherwise closes prosecution in the application, and is
accompanied by one of the following:

[ (1) The statement specified under 37 CFR 1.97(e), as follows:

] Each item of information contained in the information disclosure statement was
first cited in any communication from a foreign patent office in a counterpart foreign
application not more than three months prior to the filing of the information disclosure
statement; or

] No item of information contained in the information disclosure statement was
cited in a communication from a foreign patent office in a counterpart foreign application,
and, to the knowledge of the person signing the certification after making reasonable inquiry,
no item of information contained in the information disclosure statement was known {o any
individual designated in §1.56(c) more than three months prior to the filing of the information
disclosure statement; or

[J@) The fee setforth in §1.17(p);
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In re: Fionn Hurley

Application No.: To Be Assigned
Filing Date: Concurrently Herewith
Page 2 of 2

[ In accordance with 37 CFR 1.97(d), the information disclosure statement is being filed after the
period specified in 37 CFR 1.97(c) above, but on or before payment of the issue fee, and is accompanied by
both of the following:

[ (1) The statement specified under 37 CFR 1.97(e), as follows:

[[] That each item of information contained in the information disclosure statement
was first cited in any communication from a foreign patent office in a counterpart foreign
application not more than three months prior to the filing of the information disclosure
statement; or

[] That no item of information contained in the information disclosure statement was
cited in a communication from a foreign patent office in a counterpart foreign application,
and, to the knowledge of the person signing the certification after making reasonable inquiry,
no item of information contained in the information disclosure statement was known to any
individual designated in §1.56(c) more than three months prior to the filing of the information
disclosure statement; and

[J(2) The fee set forth in §1.17(p);

in accordance with 37 CFR 1.97(g), the information disclosure statement shall not be construed as a
representation that a search has been made.

in accordance with 37 CFR 1.97(h), the information disclosure statement shall not be construed to
be an admission that the information cited in the statement is, or is considered to be, material to patentability
as defined in §1.56(b).

[0 The Director is hereby authorized to charge the fee specified in 37 C.F.R. § 1.17(p), and any fee
deficiency or credit any overpayment, to Deposit Account No. 50-0220; or

No fee is believed due. However, the Director is hereby authorized to charge any deficiency or
credit any overpayment to Deposit Account No. 50-0220.

Respectfully submitted,

Robert A. Schwartzman, Ph.D.
Registration No. 50,211
Attorney for Applicant(s}

Customer Number 129932

Myers Bigel, P.A.

P.O. Box 37428, Raleigh, NC 27627
919-854-1400

919-854-1401 (Fax)

CERTIFICATION OF TRANSMISSION

t hereby certify that this correspondence is being transmitted via the Office electronic filing system in
accordance with § 1.6(a)(4) to the U.S. Patent and Trademark Office on November 6, 2020.

Signature: /Betty-Lou Medlin/
Name: Betty-Lou Medlin
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

Compositions comprising (R)-2-amino-3-phenylpropyl carbamate and uses

thereof

First Named Inventor/Applicant Name:

Fionn Hurley

Filer: Robert Andrew Schwartzman/Betty-Lou Medlin
Attorney Docket Number: 1258.19CT
Filed as Large Entity
Filing Fees for Utility under 35 USC 111(a)
Description Fee Code Quantity Amount Suz—;l'g(t;)l in
Basic Filing:
UTILITY APPLICATION FILING 1011 1 320 320
UTILITY SEARCH FEE 1111 1 700 700
UTILITY EXAMINATION FEE 1311 1 800 800
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:
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Description

Fee Code

Quantity

Amount

Sub-Total in

UsD($)
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1820
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Electronic Acknowledgement Receipt

EFS ID: 41056045
Application Number: 17091222
International Application Number:
Confirmation Number: 6803

Title of Invention:

Compositions comprising (R)-2-amino-3-phenylpropyl carbamate and uses

thereof
First Named Inventor/Applicant Name: Fionn Hurley
Customer Number: 129932

Filer:

Robert Andrew Schwartzman/Betty-Lou Medlin

Filer Authorized By:

Robert Andrew Schwartzman

Attorney Docket Number: 1258.19CT
Receipt Date: 06-NOV-2020
Filing Date:
Time Stamp: 13:06:13

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $1820

RAM confirmation Number E2020A6D06445368

Deposit Account

Authorized User

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

Document . . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (if appl.)
336520
1 Transmittal of New Application 1258-19CT_Transmittal.pdf no 1
09a2d68107aacef7564470d367690ba47e2|
91863
Warnings:
Information:
661614
2 Power of Attorney 1258-19CT_Jazz_POA.pdf no 2
84ch2cf0f12465112e57calf9cd21e5534cf2)
bab
Warnings:
Information:
382913
3 Power of Attorney 1258-19CT_SK_POA.pdf no 2
56eb6269598ea26909fb854a4c2118728efq
4ebe
Warnings:
Information:
1438261
4 Application Data Sheet 1258-19CT_ADS.pdf no 7
40ef295fef0265bc6a93333489269f55236€
Warnings:
Information:
This is not an USPTO supplied ADS fillable form
951287
1258-19CT_PreliminaryAmend
5 df yes 4
ment.p 6cd3e940511f916c82231823d8b402325b7
Multipart Description/PDF files in .zip description
Document Description Start End
Applicant Arguments/Remarks Made in an Amendment 4 4
Claims 3 3
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Specification 2 2
Preliminary Amendment 1 1
Warnings:
Information:
6313609
6 1258-19CT_Specification.pdf yes 20
466be93d952b54c783ec82e72930a58fcd4]
Multipart Description/PDF files in .zip description
Document Description Start End
Abstract 20 20
Claims 17 19
Specification 1 16
Warnings:
Information:
590743
7 Drawings-only bIaFk and white line 1258-19CT_Figs.pdf no 5
drawings
d816fcaB2e30b7e147e7443e17abc2a3db)
10e9d
Warnings:
Information:
363434
8 QOath or Declaration filed 1258-19CT_Declaration.pdf no 1
4715fdd52c030115927f709d 3ef7207aefe
33c
Warnings:
Information:
1169743
9 1258-19CT_IDS.pdf yes 5
73f2661736c4c7618fcdf216498dd 2b6cf9S
3470
Multipart Description/PDF files in .zip description
Document Description Start End
Information Disclosure Statement (IDS) Form (SB08) 3 5
Transmittal Letter 1 2
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Warnings:

Information:
35527
10 Fee Worksheet (SB06) fee-info.pdf no 2
3afb7dbcbfd8e7f0cs 1fe86c817f446df60c3]
4de

Warnings:

Information:

Total Files Size (in bytes):l 12243651

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMSl
17/091,222 11/06/2020 1629 1820 1258.19CT 8 1
CONFIRMATION NO. 6803
129932 FILING RECEIPT

5 Bt 87428 0000 0 L

Raleigh, NC 27627
Date Mailed: 11/18/2020

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

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

Inventor(s)
Fionn Hurley, Baldoyle, IRELAND;
Applicant(s)
Jazz Pharmaceuticals Ireland Limited, Dublin, IRELAND;
SK Biopharmaceuticals Co., Ltd., Seongnam-si, KOREA, REPUBLIC OF;

Power of Attorney: None

Domestic Priority data as claimed by applicant
This application is a CON of 16/331,069 03/06/2019 PAT 10829443
which is a 371 of PCT/US2017/050233 09/06/2017
which claims benefit of 62/383,822 09/06/2016

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

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

Permission to Access Application via Priority Document Exchange: Yes

Permission to Access Search Results: Yes

page 1of 4
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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 11/17/2020

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 17/091,222

Projected Publication Date: 02/25/2021
Non-Publication Request: No

Early Publication Request: No
Title

Compositions comprising (R)-2-amino-3-phenylpropyl carbamate and uses thereof
Preliminary Class

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

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

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

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

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

to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
page 2 of 4
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

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

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

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

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

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

NOT GRANTED

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

SelectUSA

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

Application or Docket Number

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.

Substitute for Form PTO-875 17/091,222
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR1.18(a), (b}, or (0)) N/A N/A N/A N/A 320
SEARCH FEE
(37 GFR 1.16(K). ), or (m)) N/A N/A N/A N/A 700
EXAMINATION FEE
(37 GFR 1.16(0), (8}, or (a) N/A N/A N/A N/A 800
TOTAL CLAIMS .
(37 CFR 1.16()) 8 minus 20= OR |x 100 - 0.00
INDEPENDENT CLAIMS *
(37 CFR 1.16(h)) 1 minus 3 = x 480 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0” in column 2. TOTAL TOTAL 1820
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
| Total g i w -
s (37 CF(:H 16(7)) Mins OR |x
) Independent * Minus | ** =
5 (37 CFR 1.16(h) OR |x
<§: Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE(S) RATE(S) FEE(S)
E AMENDMENT PAID FOR
L Total * Minus = -
= (37 CF?H.IB(H) OR |«x -
% Independent * Minus | *** = _ OR M _
w (37 CFR 1.16(h)) = =
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16())
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION NUMBER I FILING OR 371(C) DATE I FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE |
17/091,222 11/06/2020 Fionn Hurley 1258.19CT
CONFIRMATION NO. 6803
129932 IMPROPER CPOA LETTER
Myers Bigel, P.A.
P.O. Box 37428 N AT AR
000000121405107

Raleigh, NC 27627
Date Mailed: 11/18/2020

NOTICE REGARDING POWER OF ATTORNEY

This is in response to the power of attorney filed 11/06/2020. The power of attorney in this application is not
accepted for the reason(s) listed below:

* The power of attorney has not been accepted because the party who is giving power has not been identified.
Power of attorney may only be signed by the applicant for patent (37 CFR 1.42) or the patent owner. A party
who is not the applicant must become the applicant in accordance with 37 CFR 1.46(c) and appoint any power
of attorney in compliance with 37 CFR 3.71 and 3.73. For a reissue application, reexamination proceeding,
or supplemental examination proceeding, a patent owner who was not the applicant under 37 CFR 1.46 must
appoint any power of attorney in compliance with 37 CFR 3.71 and 3.73. See 37 CFR 1.32(b)(4).

/ckhambay/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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Doc Code: PAL.

Document Description: Power of Altorney

ETO/AIASZA (37-13)

Approved for use through 11/30/2014. OMB 0851-00861

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

Under the Pagerwork Reduction Ad of 1685, no persons are required to respond fo a colfection of information unless i displays a valid OMB control number.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE

REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/SZE) to identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. if neither form PTO/AIABZA nor form PTO/AIASZE identifies the application to which the Power of Attorney is

directed, the Power of Attorney will nol de recognized in the application.

Application Number 17/0891,222

Filing Date

11/06/2020

First Named inventor

Jernifer Leigh Nelson

Title

Solvate Form of (R)-2-amino-3-phenylpropyl carbamate

Art Unit

1629

Examiner Name

Atiorney Docket Number 11258 10CT

SIGNATURE of Applicant or Patent Practitioner

Signature

/Robert A. Schwartzman/

Date {Optionai}

November 24, 2020

Name

Robert A. Schwartzman, Ph.D.

Registration
Number

50.211

Title (if Applicantis a
juristic entity)

Atiorney for Applicant

Applicant Name (f Applicant is a juristic entity)

SK Biopharmaceuticals Co., Lid.

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

*Total of 4 forms are submitted.

This collection of information is reguired by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by
the public which is to file (and by the USFTO to process) an application. Confidentiaiity is govermed by 35 U.8.C. 122 and 37 CFR
1.11 and 1.14. This collection is estimated {o take 3 minutes {o complete, including gathering, preparing, and submitling the completad
application form 1o the USPTO. Time will vary depending upon the individual case, Any commentis on the amount of time you reguire
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1480, Alexandria, VA 22313-1480,

if you need assistance in completing the form, call 1-800-FTO-310¢ and sefect option 2.
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Doc Code: PA..

PRPTI PTOIAIAB2E (07-13)
Document Description: Power of Attorney Approved for yse through 11/30/2014. OMB 0851-0051
U.s. Pnlanl and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwark Reduction Act of 1895, no peraons are required to respond to a e« lon of | lon unless [t displays a valid QMB control number

£

POWER OF ATTORNEY BY APPLICANT

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

Application Number Filing Bate

{MNote: The boxes above may be left blank if information is provided on form PTO/AIA/S2A.)

{ hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attorney(s) or agent(s), and
to transact all business in the United States Patent and Trademark Office connected therewith for the application referanced In
the sttached transmittal letter (form PTO/AIA/82A) or identified above:

or 120932 1

D | hereby appoint Practitioner(s} named in the attached list (form PTOQ/AIA/82C) as my/our attorney(s) or agent(s), and to transact
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the
attached transmittal letter (form PTO/AIA/B2A) or identlfied above. (Note: Complete form PTO/AIA/82C.)

Please recognize or change the correspon dence address for the application Identified in the attached transmittal
letter or the boxes above to:

The address associated with the above-mentioned Customer Number
OR

D The address associated with Customer Number: L —l
OR
Firm or
Individual Name

Address

City | State i E
Country

Telephone | Email ]

1 am the Applicant (if the Applicant is a juristic entity, list the Applicant nama in the box):

SK Biopharmaceuticals Co., Ltd.

r__] Inventor or Joint Inventor (iitle not required below)

D Legal Representative of a Deceased or Legally Incapacitated Inventor {title not required below)
Assignee or Person te Whom the Inventor Is Under an Obligation to Asslgn (provide signer's title If applicant is a juristic sntity)}

D Person Who Otherwise Shows Sufficient Propristary Interest (s.g., a petition under 37 CFR 1.48(b}(2) was granted in the
application or Is concurrently being filed with this document) (provide signer's title if applicant is a juristic entity}
SIGNATURE of Applicant for Patent

The undersigned (whose title is supglied below} is aumorizes to act on behalf of the applicant (e.g., where the applicant is a Juristic entity).

Signature | Date (Optional) | Dec. ¢, 2a/E
Name v JSAE&IL SHTIMM
Title 2p gronb  [eadev
NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33, See 37 CFR 1.4 for signature requirements
and certifications. If more than one applicant, use multiple forms.
E]Tctal of forms are submitted.
This colisction of ir lon Is required by 37 CFR 1.131, 1.32, and 1.33, The Infarmation Is required to obtaln or retain a beneiit by the public which Is ta file (and by the
USPTO e p ) an application, C

ity is govemed by 35 U.5.C. 122 and 37 CFR 1.11 and 1.14, This callection is estimated to take 3 minutes to complete,
including gamemag. prepaﬂng and submitting the completed application form to the USPTO. Time will vary depending upon the Individual case. Any comments on the amount
of ime you require to complete this form andlor suggestions for reducing this burden, should be sent to the Chisf Information Officer, U.S. Patent and Trademark Cffica, U.S,
Department of Commerce, P,O. Box 1450, Alexandria, VA 22313-1450, DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner
tor Patents, P.O. Box 1450, Alexandria, W\ 223131480,

if you need assistance In completing the form, calf 1-800-PTQ-9199 and selact option 2.
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Electronic Acknowledgement Receipt

EFS ID: 41218853
Application Number: 17091222
International Application Number:
Confirmation Number: 6803

Title of Invention:

Compositions comprising (R)-2-amino-3-phenylpropyl carbamate and uses
thereof

First Named Inventor/Applicant Name:

Fionn Hurley

Customer Number:

129932

Filer:

Robert Andrew Schwartzman/Betty-Lou Medlin

Filer Authorized By:

Robert Andrew Schwartzman

Attorney Docket Number: 1258.19CT
Receipt Date: 24-NOV-2020
Filing Date: 06-NOV-2020
Time Stamp: 18:19:04

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Slze(B)ttes)/ Multl' 'Pages
Number Message Digest | Part/.zip| (if appl.)
201600
1 Power of Attorney 1258-19CT_JazzPOA.pdf no 2
df68418bc0f60e9707403142ab7f33ae23ba)
4faa
Warnings:
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Information:

181942
2 Power of Attorney 1258-19CT_SK_POA.pdf no 2
ded6fdee505c¢61d7c355be83b65ef167f8c4)
b9el
Warnings:
Information:
Total Files Size (in bytes){ 383542

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Doc Cods: PA.. PTOIAIAB2A (07-13)
o i ETOAIA/B2A (07-13
Document Description: Power of Altorney Approved for use through 11/30/2614. OMB 08540051

U8, Patent and Trademark Office; U.8. DEPARTMENT OF COMMERCE
Under the Pagerwork Reduction Ad of 1685, no persons are required to respond fo a colfection of information unless i displays a valid OMB control number.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/SZE) to identify the application to which the
Power of Attorney is directed, in accordansce with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. if neither form PTO/AIABZA nor form PTO/AIASZE identifies the application to which the Fower of Attorney is
directed, the Power of Attorney will nol de recognized in the application.

Application Number 17/0891,222

Filing Date 11/06/2020

First Named Inventor Jennifer Leigh Nelson

Title Solvate Form of (R)-2-amino-3-phenylpropyl carbamate

Art Unit 1628

Examiner Name

Atiorney Docket Number 11258 10CT

SIGNATURE of Applicant or Patent Practitioner

Signature /Robert A. Schwartzman/ oe orene) [November 24, 2020
Name Robert A. Schwartzman, Ph.D. Eegif)"f“"” 50,211
%] £

Title (if Applicant is a Attorney for Apphcaﬂt
juristic entity)

Applicant Name (f Applicant is a juristic entity) J azz P ha rm aCe LEtEC&ES E E«e g a nd LE m it@d

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

*Total of 4 forms are submitted.

This collection of information is reguired by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by
the public which is to file (and by the USFTO to process) an application. Confidentiaiity is govermed by 35 U.8.C. 122 and 37 CFR
1.11 and 1.14. This collection is estimated {o take 3 minutes {o complete, including gathering, preparing, and submitling the completad
application form 1o the USPTO. Time will vary depending upon the individual case, Any commentis on the amount of time you reguire
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1480, Alexandria, VA 22313-1480,

if you need assistance in completing the form, call 1-800-FTO-310¢ and sefect option 2.
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Doc Code: PA..

e PTO/AIA/82B (07-13)
Document Description: Power of Attorney Approved for use through 11/30/2014. OMB 0651-0051

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

{ POWER OF ATTORNEY BY APPLICANT

I hereby revoke all previous powers of attorney given in the application Identified in gither the attached transmittal letter or
the boxes below.

Application Number Filing Date

(Note: The boxes above may be left blank if information is provided on form PTO/AIA/82A.)

| hereby appoint the Patent Practitioner(s) associated with the foliowing Customer Number as my/our atiorney(s) or agent(s), and
to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in
the attached transmittal letter (form PTO/AIA/82A) or Identified above:

OR 129932

D | hereby appoint Practitioner(s) named in the attached list (form PTO/AIA/82C) as my/our attorney(s) or agent(s), and to transact
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the
attached transmittal letter (form PTO/AIA/82A) or identified above. {Note: Complete form PTO/AIA/82C.)

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

The address associated with the above-mentioned Customer Number
OR

D The address associated with Customer Number:

OR
Firm or
Individual Name

Address

City [state | Jzp |

Country
Telephone l Email |

| am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box}:

Jazz Pharmaceuticals Ireland Limited

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

D Person Who Otherwise Shows Sufficient Proprietary Interest {(e.g., a petition under 37 CFR 1.46(b)(2) was granted in the
application or is concurrently being filed with this document) (provide signer's title if applicant is a juristic entity)
SIGNATURE of Applicant for Patent

The undersigned (whose title is supplied below) is authorized to act on behalf of the applicant (e.g., where the applicant is a juristic entity).

Signature oy 910 o -B—0 | Date (Opticna) |4y AARQRC ++ 2. o2 O
Name SQWDG/'ET Q' SR VEN
Title Dip eCTOR

NOTE: Signature - This form must be signed by the applicant in accerdance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements
and certifications. If more than one applicant, use multiple forms.

.Total of 1 forms are submitted.

“This collection of Information is required by 37 GFR 1.131, 1.32, and 1,33. Thu information i required to obtaln or retain a benefit by the public which is to file (and by the
USPTO to process) an app!lcaﬂon Confidentiality is guvemed by 35 U.8.C. 122 and 37 CFR 1,11 and 1.14, This collection is es(imated lo take 3 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the indi | case, Any ts on the amount
of ime you require to complete this form and/or suggestions for 1 g this burden, should be sent to the Chlef Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P,O, Box 1450, Alexandria, VA 22313-1450, DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner
for Patents, P.O. Box 1450, Alexandria, VA 22313-1480.

If you need assistance in completing the form, call 1-800-PT0O-9199 and seiect option 2.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
17/091,222 11/06/2020 Fionn Hurley 1258.19CT
CONFIRMATION NO. 6803
129932 POA ACCEPTANCE LETTER

Myers Bigel, P.A.
P.O. Box 67428 IO A

Raleigh, NC 27627
Date Mailed: 11/30/2020

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 11/24/2020.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

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

/tnguyen/
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Doc code: 1DS PTOSB/8a (02-18)
o . R . N, Approved for use through 11/30/2020. OMS 0851-0031

o SCri MY O wan Dis Stale L GDSY Fil N
Doc description: Infermation Disclosure Statement (RS Filed U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1€65, no persons are required to respend to a collection of information unless |t containg g valid OMB control number.

Application Number 17081222
Filing Date 2020-11-06

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.88)

First Named Inventor i Fionn Hurley
Art Unit [ 1629

Examiner Name [

Attorney Docket Number { 1258.18CT
U.8.PATENTS
Examiner Cite § Kind . . Name of Patentee or Applicant PEQGS,COIUF{H‘TS,LE?GS' where
. FPatent Number issue Date . Relevant Fassages or Relevant
initial No Code! of cited Document

Figures Appear

i you wish to add additional U.S. Patent cilation information please click the Add bulton.
U.S.PATENT APPLICATION PUBLICATIONS

Pages,Columns, Lines where
Relevant Fassages or Relevant
Figures Appear

Examiner Cite No Publication Kind | Publication Name of Patentse or Applicant
initiai® Number Codel| Date of cited Document

if you wish to add additional U.8. Published Application citation information please click the Add bution.
FOREIGN PATENT DOCUMENTS

Name of Patentee ar Pages,Columns,Lines
Examiner; Cite | Foreign Document Country Kind | Publication A‘ ficant of cited where Relevant s
Initial* No | Number® Code?| Coded Date PpRCAI o1 ¢ Passages or Relevant
Document )
Figures Appear
1 L]

it you wish to add additional Foreign Patent Document citation information please dlick the Add bution

NON-PATENT LITERATURE DOCUMENTS

include name of the author {n CAPITAL LETTERS), tille of the arlicle {when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, eic), date, pages(s), volume-issue number(s), T
publisher, city and/or country where published.

Examiner} Cite
initiais® i No

EFS Web2.1.18
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Application Number 17091222
Filing Dale 2020-11-08

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.99)

First Named Inventor i Fionn Hurley
Art Unit [ 1629

Examiner Name i
Attorney Docket Number E 1258.16CT

1 “Office Action corresponding to Indian Application No., 201917009858 mailed November 24, 2020" ﬁ{l

If you wish to add additional non-patent literature document citation information please click the Add butlton

EXAMINER SIGNATURE

Examiner Signature Diate Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformancs with MPEP 608, Draw lins through a
citation if not in conformance and not considered. include copy of this form with next communication 1o applicant.

1 See Kind Codes of USPTC Patent Decuments at wwy or MPEP 801.04. 2 Enter office that issued the document, by the two-letter code (MPO
Standard $7.3). ° For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
+ Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.18 if possible. ¢ Applicant is to place a check mark here if
English language transiation is atiached.

EFS Web2.1.18
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Electronic Acknowledgement Receipt

EFS ID: 41591665
Application Number: 17091222
International Application Number:
Confirmation Number: 6803

Title of Invention:

Compositions comprising (R)-2-amino-3-phenylpropyl carbamate and uses
thereof

First Named Inventor/Applicant Name:

Fionn Hurley

Customer Number:

129932

Filer:

Robert Andrew Schwartzman/Betty-Lou Medlin

Filer Authorized By:

Robert Andrew Schwartzman

Attorney Docket Number: 1258.19CT
Receipt Date: 08-JAN-2021
Filing Date: 06-NOV-2020
Time Stamp: 12:34:22

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document ... . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (if appl.)
103782
1 1258-19CT_IDS.pdf yes 4
1cecfcOaedfb1303ecfa183e016940160496,
4e30
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Multipart Description/PDF files in .zip description
Document Description Start End
Transmittal Letter 1 2
Information Disclosure Statement (IDS) Form (SB08) 3 4
Warnings:
Information:
152612
) Other Reference-Patent/App/Search 1258-19IN_112420_OA pdf no 6
documents
fa57861e1165132b702fd999f1babf067c35
33fe
Warnings:
Information:
Total Files Size (in bytes):| 256394

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Attorney Docket No. 1258.18CT PATENT
INTHE UNITED STATES PATENT AND TRADEMARK OFFICE

in re: Fionn Hurley Confirmation Ng.: 6803
Appiication No.: 17/091,222 Group Art Unit: 1829
Filing Date: November 8, 2020

For: Compositions comprising (R)-2-amino-3-phenvipropyl carbamate and uses thereof

Date: January 8, 2021

Commissioner for Patents
Box 1450
Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT COVER LETTER

Altached is an Information Disclosure Statement listing of documents, together with a copy of any
listed foreign patent document and/or non-patent literature. A copy of any listed U.S. patent and/or U.S.
patent application publication is not provided herewith in accordance with 37 C.F.R. § 1.98(a)(2)(i}).
in accordance with 37 CFR 1.87{b}, the information disclosure statement is being filed:
1) within three months of the filing date of a national application other than a continued
prosecution application under §1.53(d);
[1¢) within three months of the date of entry of the national stage as set forth in §1.491 in an
international application;
{3} before the mailing of a first Office Action on the merils; or
1) before the mailing of a first Office Action after the filing of a request for continued
examination under §1.114.
1 in accordance with 37 CFR 1.87{¢}, the information disclosure statement is being filed after the
period specified in 37 CFR 1.97(b) above, but before the mailing date of any of a final action under §1.113, a
notice of allowance under §1.311, or an action that otherwise closes prosecution in the application, and is
accompanied by one of the following:
1) The statement specified under 37 CFR 1.97{e}, as follows:

{71 BEach item of information coniained in the information disclosure statement was
first cited in any communication from a foreign patent office in a counterpart foreign
application not more than three months prior to the filing of the information disclosure
statement; or

71 No item of information contained in the information disclosure statement was
cited in a communication from a foreign patent office in a counlerpart foreign application,
and, to the knowlsdge of the person signing the certification after making reasonable inquiry,
no item of information contained in the information disclosure statement was known 1o any
individual designated in §1.568{c) more than three months prior 1o the #iling of the information
disclosure statement; of

[1¢ The fee set forth in §1.17(p);
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in re: Fionn Hurley

Application Ne.. 17/091,222
Filing Date: November 6, 2020
Page 2 0f2

1 In accordance with 37 CFR 1.97(d), the information disciosure statement is being filed after the
period specified in 37 CER 1.97(c) above, bul on or before payment of the issue Tee, and is accompanied by
both of the foliowing:

L1y The statement specified under 37 CFR 1.87{e), as ioliows:

"] That each tem of information contained in the information disclosure statement
was first cited in any communication from a foreign patent office in a counterpart foreign
application not more than three months prior (o the filing of the information disclosure
statement; or

{71 That no item of information contained in the information disclosure statement was
cited in a communication from a foreign patent office in a counterpart foreign application,
and, to the knowledge of the person signing the certification after making reasonable inquiry,
no item of information contained in the information disclosure statement was known {0 any
individual designated in §1.568{c) more than thres months prior to the filing of the information
disclosure statement; and

[1¢2) The fee setforth in §1.17(0);

in accordance with 37 CFR 1.87{g}, the information disclosure statement shail not be construed as a
repraseniation that a search has been made.

In accordance with 37 CFR 1.87(h), the information disclosure statement shall not be construed to
be an admission that the information cited in the statement is, or is considered to be, material io patentability
as defined in §1.56(b).

[} The Director is hereby authorized 1o charge the fee specifisd in 37 CF.R. § 1.17(p), and any fee
deficiency or credit any overpayment, o Deposit Account No. 50-0220; or

No fee is believed due. However, the Director is hereby authorized to charge any deficiency or

credit any overpayment 1o Deposit Account No. 50-0220.

Respecifully submitted,

e
Robert A. Schwartzman, Ph.D.

Registration No. 50,211
Atiorney for Applicant(s}

Customer Number 12%8%32

Myers Bigel, P.A.

P.O. Box 37428, Raleigh, NC 27827
819-854-1400

919-854-1401 (Fax)

CERTIFICATION OF TRANSMISSION

{ hereby cerlify that this correspondence is being transmitfed via the Office elecironic filing system in
accordance with § 1.8(a}{4) to the U.8. Patent and Trademark Office on January 3, 2021.

Signature: /Betlv-Lou Madlin/
Nama:  Betiy-Lou Mediin
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
17/091,222 11/06/2020 Fionn Hurley 1258.19CT
CONFIRMATION NO. 6803
129932 PUBLICATION NOTICE

Myers Bigel, P.A.

P.O. Box 37428 N TR ARAMATR A

Raleigh, NC 27627 000001236580

Title:Compositions comprising (R)-2-amino-3-phenylpropyl carbamate and uses thereof

Publication No.US-2021-0053912-A1
Publication Date:02/25/2021

NOTICE OF PUBLICATION OF APPLICATION

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

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

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

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

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

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

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

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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Doc code: 1DS PTOSB/8a (02-18)
o . R . N, Approved for use through 11/30/2020. OMS 0851-0031

o SCri MY O wan Dis Stale L GDSY Fil N
Doc description: Infermation Disclosure Statement (RS Filed U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1€65, no persons are required to respend to a collection of information unless |t containg g valid OMB control number.

Application Number 17081222
Filing Date 2020-11-06

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.88)

First Named Inventor i Fionn Hurley
Art Unit [ 1629

Examiner Name [

Attorney Docket Number { 1258.18CT
U.8.PATENTS
Examiner Cite § Kind . . Name of Patentee or Applicant PEQGS,COIUF{H‘TS,LE?GS' where
. FPatent Number issue Date . Relevant Fassages or Relevant
initial No Code! of cited Document

Figures Appear

i you wish to add additional U.S. Patent cilation information please click the Add bulton.
U.S.PATENT APPLICATION PUBLICATIONS

Pages,Columns, Lines where
Relevant Fassages or Relevant
Figures Appear

Examiner Cite No Publication Kind | Publication Name of Patentse or Applicant
initiai® Number Codel| Date of cited Document

if you wish to add additional U.8. Published Application citation information please click the Add bution.
FOREIGN PATENT DOCUMENTS

Name of Patentee ar Pages,Columns,Lines
Examiner; Cite | Foreign Document Country Kind | Publication A‘ ficant of cited where Relevant s
Initial* No | Number® Code?i Coded Date PpRCAI o1 ¢ Passages or Relevant
Document )
Figures Appear
1 L]

it you wish to add additional Foreign Patent Document citation information please dlick the Add bution

NON-PATENT LITERATURE DOCUMENTS

include name of the author {n CAPITAL LETTERS), tille of the arlicle {when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, eic), date, pages(s), volume-issue number(s), T
publisher, city and/or country where published.

Examiner} Cite
initiais® i No

EFS Web2.1.18
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Application Number 17091222
Filing Dale 2020-11-08

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.99)

First Named Inventor i Fionn Hurley
Art Unit [ 1629

Examiner Name i
Attorney Docket Number E 1258.16CT

1 “Office Action corresponding o Indonesian Application No. PiD231902732 March 18, 2021 ﬂ

If you wish to add additional non-patent literature document citation information please click the Add butlton

EXAMINER SIGNATURE

Examiner Signature Diate Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformancs with MPEP 608, Draw lins through a
citation if not in conformance and not considered. include copy of this form with next communication 1o applicant.

1 See Kind Codes of USPTC Patent Decuments at wwy or MPEP 801.04. 2 Enter office that issued the document, by the two-letter code (MPO
Standard $7.3). ° For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
+ Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.18 if possible. ¢ Applicant is to place a check mark here if
English language transiation is atiached.

EFS Web2.1.18
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Electronic Acknowledgement Receipt

EFS ID: 42348427
Application Number: 17091222
International Application Number:
Confirmation Number: 6803

Title of Invention:

Compositions comprising (R)-2-amino-3-phenylpropyl carbamate and uses
thereof

First Named Inventor/Applicant Name:

Fionn Hurley

Customer Number:

129932

Filer:

Robert Andrew Schwartzman/Betty-Lou Medlin

Filer Authorized By:

Robert Andrew Schwartzman

Attorney Docket Number: 1258.19CT
Receipt Date: 01-APR-2021
Filing Date: 06-NOV-2020
Time Stamp: 17:35:14

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document ... . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (if appl.)
103364
1 1258-19CT_IDS.pdf yes 4
4e26732a267518e4a20b26bb30d7dfbafl0)

c7c22

HIKMA PHARMACEUTICALS USA INC.

IPR2024-01418

Ex. 1002, p. 76 of 962




Multipart Description/PDF files in .zip description
Document Description Start End
Transmittal Letter 1 2
Information Disclosure Statement (IDS) Form (SB08) 3 4
Warnings:
Information:
131889
) Other Reference-Patent/App/Search 1258-19ID_031821-OA pdf no 3
documents
95dec9bc06c09407e80736cc56a36dc1531
908d9
Warnings:
Information:
Total Files Size (in bytes):| 235253

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Attorney Docket No. 1258.18CT PATENT
INTHE UNITED STATES PATENT AND TRADEMARK OFFICE

in re: Fionn Hurley Confirmation Ng.: 6803
Appiication No.: 17/091,222 Group Art Unit: 1829
Filing Date: November 8, 2020

For: Compositions comprising (R)-2-amino-3-phenvipropyl carbamate and uses thereof

Date: April 1, 2021

Commissioner for Patents
Box 1450
Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT COVER LETTER

Attached is an Information Disclosure Statement listing of documents, together with a copy of any
listed foreign patent document and/or non-patent literature. A copy of any listed U.S. patent and/or U.S.
patent application publication is not provided herewith in accordance with 37 C.F.R. § 1.98(a)(2)(i}).
in accordance with 37 CFR 1.87{b}, the information disclosure statement is being filed:
1) within three months of the filing date of a national application other than a continued
prosecution application under §1.53(d);
[1¢) within three months of the date of entry of the national stage as set forth in §1.491 in an
international application;
{3} before the mailing of a first Office Action on the merils; or
1) before the mailing of a first Office Action after the filing of a request for continued
examination under §1.114.
1 in accordance with 37 CFR 1.87{¢}, the information disclosure statement is being filed after the
period specified in 37 CFR 1.97(b) above, but before the mailing date of any of a final action under §1.113, a
notice of allowance under §1.311, or an action that otherwise closes prosecution in the application, and is
accompanied by one of the following:
1) The statement specified under 37 CFR 1.97{e}, as follows:

{71 BEach item of information coniained in the information disclosure statement was
first cited in any communication from a foreign patent office in a counterpart foreign
application not more than three months prior to the filing of the information disclosure
statement; or

71 No item of information contained in the information disclosure statement was
cited in a communication from a foreign patent office in a counlerpart foreign application,
and, to the knowlsdge of the person signing the certification after making reasonable inquiry,
no item of information contained in the information disclosure statement was known 1o any
individual designated in §1.568{c) more than three months prior 1o the #iling of the information
disclosure statement; of

[1¢ The fee set forth in §1.17(p);
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in re: Fionn Hurley

Application Ne.. 17/091,222
Filing Date: November 6, 2020
Page 2 0f2

1 In accordance with 37 CFR 1.97(d), the information disciosure statement is being filed after the
period specified in 37 CER 1.97(c) above, bul on or before payment of the issue Tee, and is accompanied by
both of the foliowing:

L1y The statement specified under 37 CFR 1.87{e), as ioliows:

"] That each tem of information contained in the information disclosure statement
was first cited in any communication from a foreign patent office in a counterpart foreign
application not more than three months prior (o the filing of the information disclosure
statement; or

{71 That no item of information contained in the information disclosure statement was
cited in a communication from a foreign patent office in a counterpart foreign application,
and, to the knowledge of the person signing the certification after making reasonable inquiry,
no item of information contained in the information disclosure statement was known {0 any
individual designated in §1.568{c) more than thres months prior to the filing of the information
disclosure statement; and

[1¢2) The fee setforth in §1.17(0);

in accordance with 37 CFR 1.87{g}, the information disclosure statement shail not be construed as a
repraseniation that a search has been made.

In accordance with 37 CFR 1.87(h), the information disclosure statement shall not be construed to
be an admission that the information cited in the statement is, or is considered to be, material io patentability
as defined in §1.56(b).

[} The Director is hereby authorized 1o charge the fee specifisd in 37 CF.R. § 1.17(p), and any fee
deficiency or credit any overpayment, o Deposit Account No. 50-0220; or

No fee is believed due. However, the Director is hereby authorized to charge any deficiency or

credit any overpayment 1o Deposit Account No. 50-0220.

Registration No. 50,211
Atiorney for Applicant(s}

Customer Number 12%8%32

Myers Bigel, P.A.

P.O. Box 37428, Raleigh, NC 27827
819-854-1400

919-854-1401 (Fax)

CERTIFICATION OF TRANSMISSION

{ hereby cerlify that this correspondence is being transmitfed via the Office elecironic filing system in
accordance with § 1.8(a}{4) to the U.8. Patent and Trademark Office on April 1, 2021.

Signature: /Betlv-Lou Madlin/
Nama:  Betiy-Lou Mediin
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Doc code: 1DS PTOSB/8a (02-18)
o . R . N, Approved for use through 11/30/2020. OMS 0851-0031

o SCri MY O wan Dis Stale L GDSY Fil N
Doc description: Infermation Disclosure Statement (RS Filed U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1€65, no persons are required to respend to a collection of information unless |t containg g valid OMB control number.

Application Number 17081222
Filing Date 2020-11-06

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.88)

First Named Inventor i Fionn Hurley
Art Unit [ 1629

Examiner Name [

Attorney Docket Number { 1258.18CT
U.8.PATENTS
Examiner Cite § Kind . . Name of Patentee or Applicant PEQGS,COIUF{H‘TS,LE?GS' where
. FPatent Number issue Date . Relevant Fassages or Relevant
initial No Code! of cited Document

Figures Appear

i you wish to add additional U.S. Patent cilation information please click the Add bulton.
U.S.PATENT APPLICATION PUBLICATIONS

Pages,Columns, Lines where
Relevant Fassages or Relevant
Figures Appear

Examiner Cite No Publication Kind | Publication Name of Patentse or Applicant
initiai® Number Codel| Date of cited Document

if you wish to add additional U.8. Published Application citation information please click the Add bution.
FOREIGN PATENT DOCUMENTS

Name of Patentee ar Pages,Columns,Lines
Examiner; Cite | Foreign Document Country Kind | Publication A‘ ficant of cited where Relevant s
Initial* No | Number® Code?i Coded Date PpRCAI o1 ¢ Passages or Relevant
Document )
Figures Appear
1 L]

it you wish to add additional Foreign Patent Document citation information please dlick the Add bution

NON-PATENT LITERATURE DOCUMENTS

include name of the author {n CAPITAL LETTERS), tille of the arlicle {when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, eic), date, pages(s), volume-issue number(s), T
publisher, city and/or country where published.

Examiner} Cite
initiais® i No

EFS Web2.1.18
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Application Number 17091222
Filing Dale 2020-11-08

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.99)

First Named Inventor i Fionn Hurley
Art Unit [ 1629

Examiner Name i
Attorney Docket Number E 1258.16CT

1 “Examination Report corresponding (o European Application No. 17848432.4 dated May 11, 2021" ﬂ

If you wish to add additional non-patent literature document citation information please click the Add butlton

EXAMINER SIGNATURE

Examiner Signature Diate Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformancs with MPEP 608, Draw lins through a
citation if not in conformance and not considered. include copy of this form with next communication 1o applicant.

1 See Kind Codes of USPTC Patent Documents at w for MPEP 001.04. 2 Enter office that issued the document, by the two-etter code (WIPO
Standard $7.3). ° For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
+ Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.18 if possible. ¢ Applicant is to place a check mark here if
English language transiation is atiached.

EFS Web2.1.18

HIKMA PHARMACEUTICALS USA INC. IPR2024-01418 Ex. 1002, p. 81 of 962



Attorney Docket No. 1258.18CT PATENT
INTHE UNITED STATES PATENT AND TRADEMARK OFFICE

in re: Fionn Hurley Confirmation Ng.: 6803
Appiication No.: 17/091,222 Group Art Unit: 1829
Filing Date: November 8, 2020

For: Compositions comprising (R)-2-amino-3-phenvipropyl carbamate and uses thereof

Date: May 18, 2021

Commissioner for Patents
Box 1450
Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT COVER LETTER

Attached is an Information Disclosure Statement listing of documents, together with a copy of any
listed foreign patent document and/or non-patent literature. A copy of any listed U.S. patent and/or U.S.
patent application publication is not provided herewith in accordance with 37 C.F.R. § 1.98(a)(2)(i}).
in accordance with 37 CFR 1.87{b}, the information disclosure statement is being filed:
1) within three months of the filing date of a national application other than a continued
prosecution application under §1.53(d);
[1¢) within three months of the date of entry of the national stage as set forth in §1.491 in an
international application;
{3} before the mailing of a first Office Action on the merils; or
1) before the mailing of a first Office Action after the filing of a request for continued
examination under §1.114.
1 in accordance with 37 CFR 1.87{¢}, the information disclosure statement is being filed after the
period specified in 37 CFR 1.97(b) above, but before the mailing date of any of a final action under §1.113, a
notice of allowance under §1.311, or an action that otherwise closes prosecution in the application, and is
accompanied by one of the following:
1) The statement specified under 37 CFR 1.97{e}, as follows:

{71 BEach item of information coniained in the information disclosure statement was
first cited in any communication from a foreign patent office in a counterpart foreign
application not more than three months prior to the filing of the information disclosure
statement; or

71 No item of information contained in the information disclosure statement was
cited in a communication from a foreign patent office in a counlerpart foreign application,
and, to the knowlsdge of the person signing the certification after making reasonable inquiry,
no item of information contained in the information disclosure statement was known 1o any
individual designated in §1.56(c) more than three months prior to the filing of the information
disclosure statement; of

[1¢ The fee set forth in §1.17(p);
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in re: Fionn Hurley

Application Ne.. 17/091,222
Filing Date: November 6, 2020
Page 2 0f2

1 In accordance with 37 CFR 1.97(d), the information disciosure statement is being filed after the
period specified in 37 CER 1.97(c) above, but on or before payment of the issue Tee, and is accompanied by
both of the foliowing:

L1y The statement specified under 37 CFR 1.87{e), as ioliows:

"] That each tem of information contained in the information disclosure statement
was first cited in any communication from a foreign patent office in a counterpart foreign
application not more than three months prior (o the filing of the information disclosure
statement; or
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(57) Abstract

O-carbamoyl-(D/L)-phenylalaninol represented by structural for-
mula (I) is pharmaceutically useful to treat discases of the central ner-
vous system, which is prepared by a characteristic process comprising
the steps of: treating phenylalanino] with benzyl chloroformate in a basic

aqueous solution medium, to give N-benzyloxycarbonyl-phenylalaninol,

m

0
O/Y\ A
o NH2
NHz

.
.

subjecting this intermediate to reaction with phosgene and then, to the treatement with excess of concentrated ammonium hydroxide aqueous

solution, to provide O-carbamoyl-N-benzyloxycarbonyl-phenylalaninol

; deprotecting it through hydrogenolysis reaction.
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WO 96/07637 PCT/KR95/00114

NOVEL PHENYLALKYLAMINOALCOHOL CARBAMATES AND PROCESS

FOR PREPARING THE SAME

BACKGROUND OF THE INVENTION

5
Field of the invention
The present invention relates, in general, to
pharmaceutically novel and useful organic compounds and,
more particularly, to O-carbamoylphenylalaninol compounds
10 including their racemates and enantiomers and the
pharmaceutically acceptable salts thereof, useful to treat
the diseases of the central nervous system, especially for
depression. Also, the present invention is concerned
with a process for preparing the same.
15

Description of the Prior Art
Organic alkyl carbamates have been effectively used
for controlling various central nervous system (CNS)
disorders. For example, U.S. Pat. Nos. 2,884,444,
20 2,937,119 and 3,313,697 disclose function of carbamate in
CNS disorders, especially as antiepileptic and centrally
acting muscle relaxant.
Phenylethylamine derivatives, one important class of
therapeutical medicines useful for managing CNS diseases,
25 have been used mainly to treat obesity, narcolepsy.
minimal brain dysfunction and mild depression.

Recent design of pharmacologically useful compounds
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15

20

25

2

has been based on amino acids or the derivatives thereof,
which is mainly attributable to the fact that many of the
compounds found in biological systems come from amino
acids or the derivatives thereof. In addition, in most
cases, the function of a pharmaceutically useful compound
is effected after it binds to an enzyme or receptor, which
may trigger the regulatory mechanisms of the enzyme or

receptor.
SUMMARY OF THE INVENTION

As a result of intensive and thorough research, the
present inventors found that O-carbamoyl derivatives from
{({D/L)-phenylalaninol, (D)-phenylalaninol and (L)-
phenylalaninol are pharmaceutically useful for CNS
disorders, especially for depression.

Accordingly, it is a principal object of the present
invention to provide novel phenylalkylaminoalcohol
carbamate compounds, represented by the following

structural formulas I, II and III:

0]

[:::]//\\T/’\\ //u\\
0 NHo»
NH2

(1)
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5
Py
NH»
(111)
10 and pharmaceutically acceptable salts thereof.

It is another object of the present invention to
provide a method for preparing the O-carbamoyl derivatives
from (D/L)-phenylalaninol, (D)-phenylalaninol and (L)-
phenylalaninol, represented by the structural formulas I,

15 II and III.

DETAILED DESCRIPTION OF THE INVENTION

By virtue of the basic nitrogen atom, the novel

20 compounds of the present invention form into
pharmaceutically acceptable acid addition salts with
organic or inorganic acids. Concrete examples of the

acids suitable for the formation of pharmaceutically

acceptable salts include hydrochloric, sulfuric,
25 phosphoric, acetic, benzoic, citric, malonic, salicylic,
malic, fumaric, oxalic, succinic, tartaric, lactic,

gluconic, ascorbic, maleic, aspartic, benzenesulfonic,
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4

methanesulfonic, ethanesulfonic, hydroxymethanesulfonic,
and hydroxyethanesulfonic and the like. Additional acids
can refer to "Pharmaceutical Salts", J. Pharm. Sci., 1977;
66(1): 1-19.

5 In accordance with the present invention, the
compounds of Structural Formulas I, II and III are
prepared as set forth in the following Reaction Schemes
I, II and III, respectively. Following 1is of the
preparation of the novel compounds in conjunction with the

10 reaction schenmes.
The compound of Structural Formula I is prepared as

shown in Reaction Scheme I below.

REACTION SCHEME I

15
- Cbz -Cl E::T/\TK“\ i) COClp
OH OH -
O/:H(z\ NHCbz 1) NH3 }
(1v) (V)
0
N
Q/\l/\o NH2
NHCbz
” A i, 7
NHZ-HCI NHz
(VII) (1)
25

In Reaction Scheme I, first, phenylalaninol (IV) is

converted to N-benzyloxycarbonylphenylalaninol (V) by

HIKMA PHARMACEUTICALS USA INC. IPR2024-01418 Ex. 1002, p. 96 of 962



WO 96/07637 PCT/KR95/00114

reaction with benzyl chloroformate in a basic agqueous
solution, which 1is subjected to carbamoylation with
phosgene, followed by the ammonolysis with excess of
concentrated ammonium hydroxide aqueous solation, to
5 afford O-carbamoyl-N-benzyloxycarbonylphenylalaninol (VI).
Removal of the benzyloxycarbonyl group, a nitrogen
protecting group, by hydrogenolysis gives O-
carbamoylphenylalaninol (I), which is, then, treated with
ethereal hyvydrogen chloride provides o-

10 carbamoylphenylalaninol hydrochloride salt (VII).
Details of the reaction conditions described in
Reaction Scheme I is as follows. In the first step, the
concentration of the starting material (IV) is between 0.1
and 3 molar and benzyl chloroformate is used at 1 to 2
15 equivalents. The basic aqueous solution has a pH value
between 7 and 14 and the conversion reaction is carried

out at temperatures ranging from -10 to 70 °C.

For the conversion of compound (V) to (VI), 1 to 2
molar equivalent of phosgene, either neat or as solution
20 in toluene, is used at 0.05 to 2 molar concentration of
the compound (V). Halogenated alkane such as methylene
chloride, ethereal solvents such as tetrahydrofuran,
aromatic solvents such as toluene or the mixtures thereof
can be used as a solvent. Use of a base as acid scavenger
25 is recommended while the reaction can be completed in the
absence of a base. Typically, a tertiary amine, such as

triethylamine, diisopropylethylamine, triiscopropylamine,
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6
DBU(1,6-diazabicyclo{5.4.0Jundec~7-ene), DBN(1,5-
diazabicyclo[4.3.0]lnon-5~ene), antipyrine and
dimethylphenylamine, can be used for this purpose. The

reacting ammonia can be used as neat or as solution in

5 water or lower alkyl alcohol such as methanol, ethanol,
n-propanol or isopropanol, and 1 to 1,000 molar equivalent
is used. The reaction temperature is between -30 and 60
°C.

As for the step of preparing compound (I) from (VI),

10 an ethereal solvent such as THF, an alcoholic solvent such
as methanol, water, an aromatic soclvent such as toluene,
benzene, or xylene, an ester solvent such as ethyl acetate
or any compositional mixture thereof is used as the
reaction medium, and the hydrogenation reaction is carried

15 out at a temperature of -10 to 150 °C under a 1 to 100 atm
hydrogen pressure in the presence of a catalyst such as
palladium (0.1% to 10 % on charcoal, alumina or other
supporting materials), platinum, platinum oxide, rhodium,
iridium or yttrium. Typical substrate concentration of

20 compound (VI) is between 0.05 and 5 molar.

To prepare the salt (VII) from the free base (I), an
ethereal solvent such as THF, an alcoholic solvent such
as methanol, an ester solvent such as ethyl acetate, an
aromatic solvent or any compositional mixture thereof can

25 be used. For the precipitation, a nonpolar organic
solvent 1is used, such as dialkyl ether where the alkyl

typically represents a lower alkyl of Cl to C6, either
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7

straight or branched. The concentration of the substrate
(I) in the initial solution is on the order of 0.05 to 5
molar.

The compound of Structural Formula II is prepared as

5 shown in Reaction Scheme II below.

10 REACTION SCHEME II

it

NH, NHCbz ac!

v’ |4
15 ( ) ( ) 0
AN
Q/\E/\O NH,
NHCbz
L A0
©/\£/\O NH, ~HEL @Ag/\o NH> Hy/ Pd-C
NH2-HCI NH2
20 vir) (11)

In Reaction Scheme I1, (D)-phenylalaninol (IV') is
converted to N-benzyloxycarbonylphenylalaninol (V') by
reaction with benzyl chloroformate in a basic agqueous

25 solution. Carbamoylation of compound (V') with phosgene
followed by the ammonolysis of the chloroformate

intermediate affords (D)~-O~carbamoyl-N-
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20

25

8

benzyloxycarbonylphenylalaninol (VIi'). Removal of
benzyloxy-carbonyl group, a nitrogen protecting group, by
hydrogenolysis gives (D)-O-carbamoylphenylalaninol (II).
Treatment of compound (II) with ethereal hydrogen chloride’
provides (D)-O-carbamoylphenylalaninol hydrochloride salt
(VII').

The reaction steps described in Reaction Scheme II
are undertaken under the same conditions as those in
Reaction Scheme I.

The compound of Structural Formula III is prepared

as shown in Reaction Scheme III below.

REACTION SCHEME III

Q/Y\OH Cbz —Cl @/Y\ iycocl
NH; NHCbz N

(1v) (V)
0
B
©/\‘/\O NHZ
NHCbz
o 0 (VI)
[::T/\T/\YfJL\NHz—*ﬁg—— [::T/\T/\}f)LRH _+J
NH2-HCI NH; 2 HZ/FH—C
(virr) (111)

In Reaction Scheme 111, first, (L)-phenylalaninol

(IV") 1is converted through the reaction with benzyl
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9

chloroformate 1in a basic aqueous solution to N-
benzyloxycarbonylphenylalaninol (V") which is subsequently
subjected to carbamoylation with phosgene, followed by
ammonolysis, to afford (L)-O-carbamoyl-N-
benzyloxycarbonylphenylalaninol (VI"). Removal of the
benzyloxycarbonyl group, a nitrogen protecting group, by
hydrogenolysis gives (L)-O-carbamoylphenylalaninol (III),
the treatment of which with ethereal hydrogen chloride
provides (L)-O-carbamoylphenylalaninol hydrochloride salt
(VII").

The reaction steps described in Reaction Scheme III
are undertaken under the same conditions as those in
Reaction Scheme I.

In therapeutic use as agents for various central
nervous system (CNS) disorders, especially for depression,
the compounds of the present invention are administered
to patients at a dosage of from 0.7 to 7,000 mg per day.
For a normal human adult with a body weight of
approximately 70 kg, the administration amount 1is
translated into a daily dose of 0.01 to 100 mg per kg of
body weight. The specific dosage employed, however, may
vary depending upon the requirements of the patient, the
severity of patient's condition and the activity of the
compound. The determination of optimum dosages for a
particular situation is within the skill of the art.

In utilizing the compounds of the present invention

for the central nervous system, particularly to treat
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depression, it is preferred to administer the compounds
orally. Since the compounds absorb well orally, it
usually will not be necessary to resort to parenteral
administration. For oral administration, the present
5 phenylalkylaminoalcohol carbamate compounds are preferably
combined with a pharmaceutical carrier. The ratio of the
carrier to the phenylalkylaminoalcohol carbamate compounds
is not critical to express the effects of the medicine on
the central nervous system, and they can vary considerably

10 depending on whether the composition is to be filled into
capsules or formed into tablets. In tableting, it is
usually desirable to employ at least as much
pharmaceutical carrier as the pharmaceutically active
ingredients. Various edible pharmaceutical carriers or

15 the mixture thereof can be used. A suitable carriers, for
example, are a mixture of lactose, diabasic calcium
phosphate and cornstarch. Other pharmaceutically
acceptable ingredients can be further added, including
lubricants such as magnesium stearate.

20 The therapeutic effect of the compounds according to
the present invention in treating depression has been
proved by ‘"Forced Swimming Test", a well known
pharmacological screening methods for depression and the
results are shown in the following Table 1.

25
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Table 1

(Oral administration in mice (1 hr))

5 Treatment Dose(mg/kg) Immobility time Inhibition

(sec)(mean) (%)
Control 0 132 -
Compound II 30 50 62
10 Control 0 105 -

Compound III 30 132.5 n.s.*
Control 0 154 -
Compound I 30 77 30

15 * n.s.: statistically not significant

As shown in Table 1, compound II exhibits the most

potency against the forced swimming model for depression.

Comound III, an optical antipode of compound II, showed

20 no activity at 30 mg/kg dose level for this particular

model. It is not surprising to find that compound I, which

is the racemic mixture of compound II and compound III,

has shown half the potency of the parmacologically active
component, compound II.

25 A better understanding of the present invention may

be obtained in light of following examples which are set

forth to illustrate, but are not to be construed to limit,

the present invention.

30

HIKMA PHARMACEUTICALS USA INC. IPR2024-01418 Ex. 1002, p. 103 of 962



WO 96/07637 PCT/KR95/00114

10

15

20

25

12

EXAMPLE I

Preparation of N-Benzyloxycarbonyl-D-phenylalaninol

In a 500 mL RB flask equipped with a mechanical-
stirrer and a dropping funnel, D-phenylalaninol (45.4 g,
300 mmol) was dissoclved in 220 mL of distilled water, and
cooled in an ice-bath. The pH of the solution was
adjusted with 50 % sodium hydroxide to 14. Benzyl
chloroformate (49.3 mL, 345 mmol) was charged into the
dropping funnel and added slowly to the well stirred
solution over 0.5 hr. After the completion of the
addition, the reaction mixture was stirred for 1 hr. at
0 °C. The product precipitated from the reaction mixture
as a white solid. It was collected by filtration and
washed completely with distilled water. After being dried
in wvacuo, the so0lid thus obtained weighed 104 grams
without any further purification: 99.8% Yield.

Melting point = 90 - 92 °C
[al;® = + 43.4 (c = 1.0, EtOH)
Analysis calc.: C, 71.56; H, 6.71; N,4.91

Found: C, 71.35; H, 6.71; N,4.91
EXAMPLE I1I
Preparation of N-Benzyloxycarbonyl-D-phenylalaninol

carbamate

In a 500 mL RB flask, N-benzyloxyvcarbonyl-D-
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phenylalaninol (13.56 g, 50 mmol) was charged with
antipyrine (11.29 g, 60 mmol) in 250 mL of dry THF under
a nitrogen atmosphere. The reaction mixture was cooled
in an ice-bath and phosgene (30.3 mL of 1.93 M solution
5 in toluene, 58.5 mmol) was added quickly while vigorously
stirring. After stirring for 1 hr., the formation of a
corresponding chloroformate from the starting material was
monitored by TLC. The chloroformate solution thus
prepared, was slowly added to a well stirred and ice-
10 chilled aqueous ammonium hydroxide solution (75 mL, 28-30
%, 1,190 mmol) via cannula over 0.5 hr. The resulting
reaction mixture was stirred for an extra 0.5 hr. The
organic phase separated was collected. The agueous phase
was extracted twice with methylene chloride (100 mL). The
15 combined organic phase was washed with brine (50 mL),
dried over sodium sulfate, and concentrated to yield 17.8
g (113%) of foamy solid. It was purified a flash column
chromatography to give 14.8 g of the title compound, white
solid: 94% Yield.
20 Melting point = 121 - 125 °C
[al,® = + 28.6 (c = 2.0, EtOH)
Analysis calc.: C, 65.84; H, 6.14; N, 8.53

Found: C, 66.68; H, 6.21; N, 7.80
25 EXAMPLE IIIX

Preparation of D-Phenylalaninol carbamate hydrochloric

acid salt
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In a 160 mL Parr reactor, N-benzyloxycarbonyl-D-
phenylalaninol carbamate (9.43 g) was added with 75 mL of
anhydrous methanol and 10 % palladium on charcoal (0.32
g). Then, the reactor was closed and purged with hydrogen
for 1 min. The reaction was completed in 2 hrs. under 40
psi pressure of hydrogen at 45 °C. The catalyst was
filtered off. Thereafter, the organic layer was
conceﬁtrated into 5.97 g (102 %) of pale yellow thick
liqguid. The liquid was poured in 50 mL of anhydrous THF
and cooled to 0 °C. Anhydrous hydrogen chloride gas was
then purged through the solution with slowly stirring for
0.5 hr. 50 mL of anhydrous ether was added, to give a
precipitate. Filtration with THF-ether (1:1) mixture
provided 6.1 g of the title compound as a white solid: 88
% Yield.

Melting point = 172 - 174 °C

(al,® = - 12.9 (c = 2.0, HO)

Analysis calc.: C, 52.60; H, 6.55; N, 12.14; C1,
15.37

Found: €, 51.90; H, 6.60; N, 12.15; cC1,

15.52

EXAMPLE IV

Preparation of N-benzyloxycarbonyl-L-Phenylalaninol

The title compound was prepared in the same manner

as that of Example I, except that (L)-phenvlalaninol was
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used as the starting material.
Melting point = 90 - 92 °C
[al,® = - 42.0 (c = 1.0, EtOH)
Analysis calc.: C, 71.56; H, 6.71; N,4.91

5 Found: C, 70.98; H, 6.67; N,4.95

EXAMPLE V
Preparation of N-benzyloxycarbonyl-L-Phenylalaninol
carbamate
10
The title compound was prepared in the same manner
as that of Example II, except that N-benzyloxycarbonyl-L-
phenylalaninol was used as the starting material.
Melting point = 121 - 128 °C
15 [al;® = - 28.9 (c = 2.0, EtOH)
Analysis calc.: C, 65.84; H, 6.14; N, 8.53

Found: C, 65.45; H, 6.15; N, 8.32

EXAMPLE VI
20 Preparation of L-Phenylalaninol carbamate hydrochloric

acid salt

The title compound was prepared in the same manner

as that of Example III, except that N-benzyloxycarbonyl-L-

25 phenylalaninol carbamate was wused as the starting
material.

Melting point = 175 - 177 °C
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[al;? = + 13.1 (c = 1.0, HO)
Analysis calc.: C, 52.60; H, 6.55; N, 12.14; C1,
15.37
Found: €, 51.95; H, 6.58; N, 12.09; cC1,

5 15.37

EXAMPLE VII

Preparation of N-benzvloxycarbonyl-D,L-Phenylalaninol

10 The title compound was prepared in the same manner
as that of Example I, except that (D,L)-phenylalaninol was
used as the starting material.

Melting point = 72 - 75 °C
Analysis calc.: C, 71.56; H, 6.71; N,4.91

15 Found: C, 71.37; H, 6.74; N,4.84

EXAMPLE VIII
Preparation of N-benzyloxycarbonyl-D,L-Phenylalaninol
carbamate
20
The title compound was prepared in the same manner
as that of Example II, except that N-benzyloxycarbonyl-
D,L-phenylalaninol was used as the starting material.
Melting point = 130 - 133 °C
25 Analysis calc.: C, 65.84; H, 6.14; N, 8.53

Found: C, 65.85; H, 6.14; N, 8.49
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EXAMPLE IX
Preparation of D,L-Phenylalaninol carbamate hydrochloric

acid salt

5 The title compound was prepared in the same manner
as that of Example III, except that N-benzyloxycarbonyl-
D,L-phenylalaninol carbamate was used as the starting
material.

Melting point = 163 - 165 °C
10 Analysis calc.: C, 52.60; H, 6.55; N, 12.14; C1,
15.37
Found: C€, 51.92; H, 6.56; N, 11.95; 1,
15.82
Other features, advantages and embodiments of the
15 present invention disclosed herein will be readily
appérent to those exercising ordinary skill after reading
the foregoing disclosures. In this regard, while specific
embodiments o©of the invention have been described in
considerable detail, variations and modifications of these
20 embodiments can be effected without departing from the
spirit and scope of the invention as described and

claimed.

25
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WHAT IS CLAIMED IS:
1. O-Carbamoyl-(D/L)-phenylalaninol, represented by
the following structural formula I:
5

0

@/wm*w
0

10 and the pharmaceutically acceptable salts thereof.
2. O-Carbamoyl-(D)~-phenylalaninol, represented by the
following structural formula II:
0

NH2

(11)

and the pharmaceutically acceptable salts thereof.
20

3. O-Carbamoyl-(L)-phenylalaninol, represented by the
following structural formula III:

0

A

o) NH2
NH2

(111)

HIKMA PHARMACEUTICALS USA INC. IPR2024-01418
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and the pharmaceutically acceptable salts thereof.

4. A process for preparing O-carbamoyl-(D/L)-

phenylalaninol represented by the following structural

5 formula I:
. 0
Y
NH3,
(1)
10

comprising the steps of:
treating (D/L)-phenvlalaninol represented by the

following structural formula 1IV:

NH2
(1v)
with benzyl chloroformate in a basic aqueous solution

20 medium, to give N-benzyloxycarbonyl-(D/L)-phenylalaninol

represented by the following structural formula V:

’ OH
NHCbz

25 (V9

subjecting the compound of the structural formula V
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to reaction with phosgene and then, to the treatment with
excess of concentrated ammonium hydroxide agueous
solution, to provide O-carbamoyl-N-benzyloxycarbonyl-
(D/L)-phenylalaninol represented by the following

structural formula VI:

0

A
Q/:Hfm\o N
(V1)

deprotecting the compound of the structural formula
VI through hydrogenolysis reaction, to give O-carbamoyl-
(D/L)-phenylalaninol represented by the structural formula

I.

5. A process 1in accordance with claim 4, further
comprising the steps o©0f treating the compound of the
structural formula I with anhydrous hydrochloric acid in
an ethereal solution, subsequent to the deprotecting step,
to give O-carbamoyl-(D/L)-phenylalaninol hydrochloric acid
salt represented by the following structural formula VII,

a pharmaceutically acceptable salt:

o

NHz'HC|

(VII)
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6. A process for preparing O-carbamoyl-(D)-
phenylalaninol represented by the following structural

formula II:

0
5
_ O/U\NHZ
NT—12
comprising the steps of:
10 treating (D)-phenylalaninol represented by the

following structural formula IV':

: OH
N.;lz

15 (1V’)

with benzyl chloroformate in a basic agqueous solution
medium, to give N-benzyloxycarbonyl-(D)-phenylalaninol

represented by the following structural formula V':

20
@A{\ OH
N-;lez
(V')
25 subjecting the compound of the structural formula V'

to reaction with phosgene and then, to the treatment with

excess of concentrated ammonium hydroxide aqueous
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solution, to provide O-carbamoyl-N-benzyloxycarbonyl-(D)-
phenylalaninol represented by the following structural
formula VI':

0

5 Y O/U\ NH;
NHCbz

(vr)

deprotecting the compound of the structural formula
10 VI' through hydrogenolysis reaction, to give O-carbamoyl-
(D)-phenylalaninol represented by the structural formula

II.

7. A process in accordance with claim 6, further

15 comprising the steps of treating the compound of the
structural formula II with anhydrous hydrochloric acid in

an ethereal solution subsequent to the deprotecting step,

to give O-carbamoyl-(D)-phenylalaninol hydrochloric acid

salt represented by the following structural formula VII',

20 a pharmaceutically acceptable salt:
jk
A
NH2‘HCI
(VII )
25
8. A process for preparing O-carbamoyl-(L)-

phenylalaninol represented by the following structural
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formula III:

YT
NH2

(II1)

comprising the steps of:
treating (L)-phenylalaninol represented by the
following structural formula IV":

10

OH
NH»,

(1)

15 with benzyl chloroformate in a basic aqueous solution
medium, to give N-benzyloxycarbonyl-(L)-phenylalaninol

represented by the following structural formula V":

H
20 °
NHCb

(v)

subjecting the compound of the structural formula V"
25 to reaction with phosgene and then, to the treatment with
excess of concentrated ammonium hydroxide agueous

solution, to provide O-carbamoyl-N-benzyloxycarbonyl-(L)-
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phenylalaninol represented by the following structural

formula VI":

0

o/K -
NHCbz

(vr:)

deprotecting the compound of the structural formula
VI" through hydrogenolysis reaction, to give O-carbamoyvl-
(L)-phenylalaninol represented by the structural formula

III.

9. A process in accordance with claim 8, further
comprising the steps of treating the compound of the
structural formula III with anhydrous hydrochloric acid
in an ethereal solution, subsequent to the deprotecting
step, to give O-carbamoyl-(L)-phenylalaninol hydrochloric
acid salt represented by the following structural formula

VII", a pharmaceutically acceptable salt:

0

) P o
NHyHCI

(VII”)
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PROCESS OF PREPARING O-CARBAMOYL COMPOUNDS
IN THE PRESENCE OF ACTIVE AMINE GROUP

FIELD OF INVENTION

The present invention relates to a novel process for preparing O-carbamoyl

aminoalcohols.

BACKGROUND OF THE INVENTION

O-carbamoy! aminoalcoliols comprise a new class of pharmaceutically useful
compounds. For instance, O-carbamoyl-(D)-phenylalaninol hydrochloride and O-
carbamoyl-(L)-3-hydroxymethyl-1,2,3,4-tetrahydroisoquinoline hydrochloride are being
developed for ille treatment of central nervous system (CNS) disorders, particularly as
antidepressants.

Due to the generally higher reactivity of amines in comparison to hydroxyl
groups, when the O-carbamoylated product of an aminoalcohol is synthesized, the
amine moieties need to be protected prior to the carbamoylation reaction. Hence, a
lengthy sequence of (1) protection, (2) carbamoylation reaction and (3) deprotection is
typically required for the transformation as described in Scheme 1.

An example of the reaction in accordance with Scheme 1 would be the reaction
of an aminoalcohol with benzyl chloroformate to form the protected N-
benzyloxycarbonyl aminoalcohol. Carbamoylation of this protected aminoalcohol with
phosgene followed by reaction with an amine yields the O-carbamoyl-N-protected
aminoalcohol. The deprotection of this N-protected compound is achieved by

hydrogenation.
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Scheme 1
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}{/ \Ru \”O Z @ \R“ n/ ~\Z
O

wherein W, X, Y and Z are individually selected from the group consisting of
hydrogen, alkyl, cycloalkyl, aryl or aryialkyl; and,
5 R" is selected from the group consisting of hydrogen, alky! or arylalkyl.

This process has been advantageously simplified in accordance with the present

invention.

10 SUMMARY OF THE INVENTION

The present invention provides a novel process for preparing O-carbamoyl
aminoalcohols via chemoselective carbamoylation of hydroxyl groups therein in a single
step using a cyanate and an excess of acid in an organic medium. Particularly, the

15  present invention involves the use of sodium cyanate and methanesulfonic acid in the
single step preparation of O-carbamoy! aminoalcohols. Both smail-scale laboratory
preparations and large-scale industrial preparations are disclosed. The process is
particularly advantageous for the preparation of O-carbamoyl-D-phenylalaninol, O-
carbamoyl-(L)-oxymethyl-1,2,3 4-tetrahydroisoquinoline, and carbamic acid 2-((4-

20  fluorobenzoyl)piperidin-1-yl)-1-phenylethyl ester.

DETAILED DESCRIPTION OF THE INVENTION

The present invention provides a novel process for preparing O-carbamoy!
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aminoalcohols. The process is more efficient in introducing the carbamoyl moiety into
the starting aminoalcohol than that previously known , which is shown above in Scheme

1. As such, the present invention can be illustrated by Scheme 2:

5 Scheme 2
Excess Acid
e Cyanate
X Y h X Y
) S Organic Solvent
N H N>NW<
. O _NH
N\ B ore X
R Rn O
wherein

X and Y are individually selected from the group consisting of hydrogen, alkyl,
cycloalkyl, aryl or arylalkyl; wherein the aryl portion may be substituted or
10 unsubstituted by (X*)m as defined below; and,
R'and R" are selected from the group consisting of hydrogen, alkyl or arylalkyl,
wherein the aryl portion may be substituted or unsubstituted by (X")m as defined below.

It is quite surprising that the process described in the present invention, which
15 employs an organic solvent system as the reaction medium, selectively produces the O-
carbamoylated species as the dominant product. It should be noted that the reaction of
aminoalcohols in aqueous acidic medium with a cyanate produces the N-carbamoylated
product as the major product.
The present invention provides a novel process that is particularly advantageous

20 for the preparation of O-carbamoyl aminoalcohols represented by Formula I

R, R;
Rl——(':——(CI_I2)n_(1:—R4

OCONH
Rj/ \R6 2
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wherein:

n is an integer from 0 to 5;

Ri, Ry, R3 and Ry are individually selected from the group consisting of hydrogen,
alkyl, cycloalkyl, substituted or unsubstituted aryl and arylalkyl wherein the aryl

5 portion may be unsubstituted or substituted by (X”)y, wherein m is an integer from

0 to 4 and X’ is selected from the group consisting of hydrogen, atkyl, alkoxy,
alkylthio, halogen, hydroxy, nitro and trifluoromethyl;

Rs and R are individually selected from the group consisting of hydrogen, alkyl or
arylalkyl wherein the aryl portion may be substituted or unsubstituted by (X )m,

10 wherein m and X’ are as defined; or
R; and Rs together with the carbon and nitrogen to which they are attached form an

unfused or fused heterocyclic ring having from 4 to 10 members.

The process comprises reacting an aminoalcohol represented by Formula 11

15
R, 1113
Ry~C——(CHy) ~¢Ra
N OH
R Rrq
i
wherein R; through R and n are as defined above, with a cyanate and an excess of acid,
in an organic solvent medium.
20 The starting aminoalcohol represented by the general structural Formula IT may

be chiral or achiral. The process described in the present invention can be used to
prepare both the racemate and optically active forms of the desired O-carbamoy!
aminoalcohol.
While specific reaction conditions may vary for individual starting aminoalcohol,
25  the following description is of general conditions for the preparatory process of the
present invention.
In accordance with the present invention, an excess of the acid is required for the

protonation of the amine moieties present in the starting alcohol prior to the desired
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reaction. -Typically, the amount of the acid is between about one and about ten molar
equivalents in excess of amount required to react with the total number of amine groups
present in the starting aminoalcohol represented by formula II. Hence, if one amine
group is present, about two to about eleven equivalents of an acid are typically used,

5  however, the presence of additional equivalents of acid does not hinder the reaction.

The acid utilized in the process of the present invention can be an organic or
inorganic acid such as, for example, hydrochloric acid, sulfuric acid, phosphoric acid,
acetic acid, halogenated acetic acids, arylsulfonic acids, alkylsulfonic acids and
halogenated alkylsulfonic acids. Hydrochloric acid, halogenated acetic acids,

10 arylsulfonic acids and alkylsulfonic acids are preferred for the subject synthesis.
Particularly preferred acids include hydrochloric acid, trifluoroacetic acid,
trichloroacetic acid, benzenesulfonic acid, toluenesulfonic acid, methanesulfonic acid,
ethanesulfonic acid, and trifluoromethanesulfonic acid.

The present invention utilizes a cyanate to produce a cyanic acid in situ.

15 Typically, the cyanate is used in about one to about ten mole equivalents of the starting
aminoalcohol for the present invention. Useful cyanates for the present invention
include, but are not limited to, alkali metal cyanates, such as S(_)diluﬂ cyanate, potassium
cyanate, and ammonium cyanate, alkaline earth cyanates, such as magnesium cyanate,
calcium cyanate, and the like. Alternatively, rather than producing cyanic acid from a

20  cyanate, purified cyanic acid may be employed which would also produce the desired
product.

The carbamation reaction described in the present invention can be executed in
various organic solvents. Halogenated alkanes such as dichloromethane; etheral
solvents, such as tetrahydrofuran; nitrile solvents, such as acetonitrile; and aromatic

25  solvents, such as toluene; or mixtures thereof can be used as the reaction solvent.
Preferred solvents are selected from the group consisting of dichloromethane,
chloroform, 1,2-dichloroethane, 1,1,1-trichloroethane, tetrahydrofuran, 1,2-
dimethoxyethane, diethyl ether, acetonitrile, propionitrile, benzene, toluene, xylene and
mixtures thereof. Halogenated alkanes and nitrile solvents including dichloromethane,

30 1,2-dichloroethane, 1,1,1-trichloroethane and acetonitrile are particularly preferred

solvents.
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The weight to volume ratio for the amount of the aminoalcohol represented by
Formula II to the amount of the organic solvent medium is within the range from about
1:3 to about 1:100. For example, when one gram of aminoalcohol is employed, between
about three and about one hundred milliliters of solvent would be utilized for the
reaction.

The subject reaction is carried out at a temperature ranging from about ~80° to
about 80°C, depending upon the solvent employed. Typically, the reaction is carried out
at temperatures ranging from about —10 °C to about 60 °C. The reaction temperature
will vary within the ranges given depending on the starting aminoalcohol.

In a typical reaction in accordance with the present invention, the starting
aminoalcohol is placed in a reaction vessel followed by addition of the reaction solvent.
The order of subsequent addition of the cyanate and the acid employed typically does
not produce any significantly different result. Preferably, the reagent addition steps are

carried out at temperatures ranging from about —10 °C to about 5 °C.

A preferred embodiment of this invention provides a novel process for preparing

O-carbamoyl aminoalcohol represented by Formula ITI

(X,)ln

11

wherein X’, m, Rs and Rg are as defined,

The process comprises reacting an aminoalcohol represented by Formula IV

- OH
(Xm N
RN

RS Rs
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v
wherein X, m, Rs and Rg are as defined,;
with a cyanate selected from the group consisting of sodium cyanate, potassium
cyanate, ammonium cyanate, magnesium cyanate, and calcium cyanate;

5 and an excess of an acid selected from the group consisting of hydrochloric acid, acetic
acid, trifluoroacetic acid, trichloroacetic acid, benzenesulfonic acid, toluenesulfonic
acid, methanesulfonic acid, ethanesulfonic acid, and trifluoromethanesulfonic acid,

in an organic solvent medium selected from the group consisting of dichloromethane,
chloroform, 1,2-dichloroethane, 1,1,1-trichloroethane, tetrahydrofuran, 1,2-
10 dimethoxyethane, diethyl ether, acetonitrile, propionitrile, benzene, toluene, xylene,

and mixtures thereof.

Another preferred embodiment of this invention provides a novel process for
preparing an O-carbamoy! aminoalcohol represented by Formula V
15
o

A

0~ TNH,

Xm

AN

Rg

20 wherein X’, m, and R¢ are as defined.
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The process comprises reacting an aminoalcohol represented by Formula VI

OH
X N

Y

VI
5 wherein X’, m, and Rg are as defined;

with a cyanate selected from the group consisting of sodium cyanate, potassium
cyanate, ammonium cyanate, magnesium cyanate, and calcium cyanate;

and an excess of an acid selected from the group consisting of hydrochloric acid, acetic
acid, trifluoroacetic acid, trichloroacetic acid, benzenesulfonic acid, toluenesulfonic

10 acid, methanesulfonic acid, ethanesulfonic acid, and triflnoromethanesulfonic acid;

in an organic solvent medium selected from a group consisting of dichloromethane,
chloroform, 1,2-dichloroethane, 1,1,1-trichloroethane, tetrahydrofuran, 1,2-
dimethoxyethane, diethyl ether, acetonitrile, propionitrile, benzene, toluene, xylene,

and mixtures thereof.

15
Still another preferred embodiment of the present invention provides a novel
process for preparing O-carbamoyl-D-phenylalaninol represented by Formula VII
20 vi

which comprises reacting D-phenylalaninol represented by Formula VIII
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P

H,

VIII

with a cyanate selected from the group consisting of sodium cyanate, potassium
5 cyanate, ammonium cyanate, magnesium cyanate, and calcium cyanate;

and an excess of an acid selected from the group consisting of hydrochloric acid, acetic
acid, trifluoroacetic acid, trichloroacetic acid, benzenesulfonic acid, toluenesulfonic
acid, methanesulfonic acid, ethanesulfonic acid, and trifluoromethanesulfonic acid;

in an organic solvent medium selected from the group consisting of dichloromethane,

10 chloroform, 1,2-dichloroethane, 1,1, 1-trichloroethane, tetrahydrofuran, 1,2-

dimethoxyethane, diethyl ether, acetonitrile, propionitrile, benzene, toluene, xylene,

and mixtures thereof.

Still another preferred embodiment of the present invention provides a novel
15 process for preparing O-carbamoyl-(L)-oxymethyl-1,2,3,4-tetrahydroisoquinoline
represented by Formula IX

O

M

0~ TNH,

X

20  which comprises reacting (L.)-3-hydroxymethyl-1,2,3, 4-tetrahydroisoquinoline

represented by Formula X
OH
X
25

with a cyanate selected from the group consisting of sodium cyanate, potassium

cyanate, ammonium cyanate, magnesium cyanate, and calcium cyanate;
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10

and an excess of an acid selected from the group consisting of hydrochloric acid, acetic
acid, trifluoroacetic acid, trichloroacetic acid, benzenesulfonic acid, toluenesulfonic
acid, methanesulfonic acid, ethanesulfonic acid, and trifluoromethanesulfonic acid,
in an organic solvent medium selected from a group consisting of dichloromethane,
5 chloroform, 1,2-dichloroethane, 1,1,1-trichloroethane, tetrahydrofuran, 1,2-
dimethoxyethane, diethyl ether, acetonitrile, propionitrile, benzene, toluene, xylene

and mixtures thereof.

Yet still another embodiment of the present invention provides a novel process
10 for preparing carbamic acid 2-((4-fluorobenzoyl)piperidin-1-yl)-1-phenylethyl ester
represented by Formula XI:

O O
reSoge!
o

X1
which comprises reacting 2-(4-fluorobenzoyl)piperidin-1-yl)-1-phenylethanol

15 represented by Formula XII

O
OH
N
F
XIT
20 with a cyanate selected from the group consisting of sodium cyanate, potassium

cyanate, ammonium cyanate, magnesium cyanate, and calcium cyanate;
and an excess of an acid selected from the group consisting of hydrochloric acid, acetic

acid, trifluoroacetic acid, trichloroacetic acid, benzenesulfonic acid, toluenesulfonic
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acid, methanesulfonic acid, ethanesulfonic acid, and trifluoromethanesulfonic acid,
in an organic solvent medium selected from a group consisting of dichloromethane,

clﬂorofoml, 1,2-dichloroethane, 1,1,1-trichloroethane, tetrahydrofuran, 1,2-

dimethoxyethane, diethyl ether, acetonitrile, propionitrile, benzene, toluene, xylene

and mixtures thereof.

Set forth below are definitions of the radicals covered by Formulae I to VL.

As utilized herein, the term "alkyl" means a straight- or branched-chain hydrocarbon
radical having from one to eight carbon atoms and includes, but is not limited to, methyl,
ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, isobutyl, tert-butyl, n-pentyl, n-hexyl, and
the like, except where specifically stated otherwise.

The term "halogen" includes fluorine, chlorine, bromine, and iodine with fluorine
and chlorine being preferred.

The term "alkoxy" refers to an alkyl radical attached to the remainder of the
molecule by oxygen; this includes, but is not limited to, methoxy, ethoxy, and propoxy
groups.

The term "alkylthio” refers to an alkyl radical attached to the remainder of the
molecule by sulfur; this includes, but is not limited to, methylthio, ethylthio, and
propylthio groups.

The term "cycloalkyl" refers to a cyclic group of from three to six carbon atoms;
preferred cycloalkyl groups are cyclopentyl and cyclohexyl.

The term "aryl" refers to aromatic hydrocarbons such as phenyl, naphthyl, and
the like which may be unsubstituted or substituted with radicals selected from alkyl,
such as methyl or ethyl, alkoxy, such as methoxy or ethoxy, alkylthio, such as
methylthio, halogen, hydroxy, nitro and trifluoromethyl.

The term "arylalkyl" is as defined above for alkyl and for aryl. Such groups

include, but are not limited to, benzyl.

The following examples serve to illustrate certain embodiments of the invention,
without limiting the invention to these particular embodiments. Those skilled in the art
will recognize that the invention covers all alternatives, modifications and equivalents as

may be included within the scope of the appended claims.
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Example 1. Preparation of O-Carbamoyl-(D)-phenylalaninol

In a dry 2L three-neck round bottomed flask equipped with a mechanical stirrer,
5 thermometer and 250mL addition funnel, 838mL of dichloromethane was charged

followed by D-phenylalaninol (100g, 0.66mole) and sodium cyanate (85g, 0.92mole).
The mixture was stirred in an ice-bath. The addition funnel was charged with
methanesulfonic acid (222.3g, 2.3 Imol) which was slowly added to the reaction mixture
so as to maintain the temperature below 5 °C. The reaction mixture thickened after the

10 completion of the addition. The ice-bath was removed and the reaction mixture was
stirred until D-phenylalaninol was no longer detected by TLC analysis. To the reaction
mixture, 80 grams of ice was added and the reaction mixture was cooled in an ice bath,
and a 20% aqueous solution of sodium hydroxide was added at such a rate as to maintain
the temperature below 5°C until the pH of the aqueous phase was between 10 and 11 as

15  measured by using pH paper. The mixture was transferred to a separatory funnel and the
organic phase was separated. The aqueous phase was extracted with two 500mL
portions of dichloromethane, and the combined organic phase was washed with brine
(350mL) and dried over sodium sulfate (50g) overnight. After removal of sodium
sulfate by filtration, the organic phase was concentrated in vacuo to yield 115g (89%) of

20  the free base form of the desired product O-Carbamoyi-(D)-phenylalaninol as an oil.

O-Carbamoyl-(D)-phenylalaninol hydrochloride was prepared as follows. The

crude reaction product O-Carbamoyl-(D)-phenylalaninol (115g) was dissolved in 120mL
of isopropanol and was transferred to three-neck round bottom flask equipped with a .
mechanical stirrer. The mixture was chilled in an ice bath and the dropping funnel was

25  charged with 100mL of saturated HCI solution in isopropanot (6.5M). The HCI solution
was slowly added to the free base solution so as to maintain the temperature below 5 °C.
During the addition, precipitation of the desired product in HCI form was observed.
After the complete addition the mixture was stirred for another hour and 660mL of
acetone was added. The mixture was stirred for another hour and the white precipitate

30 was collected by filtration. The product was washed thoroughly with ice-chilled
isopropanol-acetone (1/3, v/v), and dried in vacuo. The product O-Carbamoyl-(D)-

phenylalaninol hydrochloride weighed 110gram (71.5%) and was a white solid.

HIKMA PHARMACEUTICALS USA INC. IPR2024-01418 Ex. 1002, p. 132 of 962



WO 2005/033064 PCT/KR2004/002571

13

Example 2. Preparation of O-Carbamoyl-(D)-3,4-dichlorophenylalaninol

In a dry 2L three-neck round bottomed flask equipped with a mechanical stirrer,
5  thermometer and 250mL addition funnel, 75mL of dichloromethane was charged
followed by (D)-3,4-dichlorophenylalaninol (4.00g, 0.018mole) and sodium cyanate
(1.87g, 0.027mole). The mixture was stirred in an ice-bath. The addition funnel was
charged with methanesulfonic acid (4.37g, 0.045mol) which was slowly added to the
reaction mixture so as to maintain the temperature below 5 °C. The reaction mixture
10 thickened afier the completion of the addition. The ice-bath was removed and the
reaction mixture was stirred until (D)-3,4-dichlorophenylalaninol was no longer detected
by TLC analysis. A saturated aqueous solution of sodium bicarbonate was added to the
reaction mixture at such a rate as to maintain the temperature below 5°C until the pH of
the aqueous phase was between 9 and 10. The mixture was transferred to a separatory
15 funnel and the organic phase was separated. The aqueous phase was extracted with two
| 25mL portions of dichloromethane, and the combined organic phase was washed with
brine (30mL) and dried over sodium sulfate (5g) overnight. After removal of sodium
sulfate by filtration, the organic phase was concentrated in vacuo to yield 4.38g (91%) of
the free base form of the desired product O-Carbamoyl- (D)-3,4-dichlorophenylalaninol
20 asanoil
O-Carbamoyl-(D)-3,4-dichlorophenylalaninol hydrochloride was prepared as
follows. The crude reaction product O-Carbamoyl-(D)-3,4-dichlorophenylalaninol
(3.27g) was dissolved in 10mL of tetrahydrofuran and was transferred to three-neck
round bottom flask equipped with a mechanical stirrer. The mixture was chilled in an ice ’
25  bath and the dropping funnel was charged with 13.7mL of 1N HCI solution in ethyl ether
(0.0137M). The HCI solution was slowly added to the free base solution so as to
maintain the temperature below 5 °C. During the addition, precipitation of the desired
product in HCI form was observed. The white precipitate was collected by filtration.
The product was washed thoroughly with ethyl ether, and dried in vacuo. The product
30 O-Carbamoyl-(D)-3,4-dichlorophenylalaninol hydrochloride weighed 3.68gram (99%)

and was a white solid.
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Example 3. Preparation of O-Carbamoyl-(L)-3-oxymethyl-1,2,3,4-

tetrahydroisoquinoline

(L)-3-hydroxymethyl-1,2,3,4-tetrahydroisoquinoline (194g) was suspended in
dichloromethane (1.51.) and the mixture was chilled in an ice-bath. To the resulting
mixture, sodium cyanate (100.4g) was added followed by dropwise addition of
methanesulfonic acid (277.4mL) so as to maintain the reaction temperature below 5°C.
The addition took about 2 hours. The reaction mixture was stirred at room temperature
until the reaction was complete. 1.5 Liters of deionized water was added to the reaction
mixture. The aqueous phase was isolated and chilled in an ice-bath. The pH of the
aqueous phase was adjusted to between 10 and 11 by adding 20% aqueous solution of
sodium hydroxide. The resulting mixture was chilled in an ice-bath for about an hour
and the product was filtered and washed with two 100mL portions of deionized water.

The product was dried under vacuum to yield 221.6g (90.4%) of the desired product.

Example 4. Large-scale preparation of O-Carbamoyl-(D)-phenylalaninol

Eighteen kilogram (18.0kg) of D-phenylalaninol and 477.4kg of dichloromethane
were charged into a 300-gallon glass-lined reactor (Pfaudler, model R-01) blanketed
with nitrogen. The solution was cooled to 4.8°C. Sodium cyanate (10.8kg) was then
added. To this mixture methanesulfonic acid (39.0kg) was slowly charged over 2 hours
and 42 minutes while maintaining the temperature below 5°C. After the addition was
complete, the mixture was allowed to warm to 22.4°C over 2 hours and 3 minutes, and
agitated at ambient temperature for 16 hours and 50 minutes, at which time a sample was
submitted to quality control for analysis by HPLC and the amount of D-phenylalaninol
was less than 1.0%. The reactor contents were cooled to 4.1°C, and 100L of a 10%
solution of sodium hydroxide (prepared by dissolving 12.0kg sodium hydroxide in 108L
water) was added while maintaining the reactor contents at less than 5°C, so that the pH
was raised from pH 1.4 to pH 10.5. The two layers were separated. The upper aqueous
was further extracted two times by dichloromethane (133.4kg each), and the three
organic layers were combined. The product containing dichloromethane was washed

with 100L of a 1% solution of sodium hydroxide (prepared by dissolving 1.2 kg of
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sodium hydroxide in 108L of water), and analyzed by HPLC. The level of late eluting
impurities was less than 0.3%. The organic layer was washed with S0L of a 10% brine
solution (prepared from dissolving 5 kg sodium chloride in 50L water), then with water
(50L), and dried by adding anhydrous sodium sulfate (19kg) and allowing the mixture to
5 stand for 18 hours. The sodium sulfate was removed by vacuum filtration on a 45cm

Nutch funnel (Baxter filter paper grade 615-20). The filter cake was washed with
dichloromethane (25kg), and the filtrate was concentrated to approxiniately 100Lona
rotary evaporator at 25-30°C. The material was transferred to glass trays, dried in a
vacuum oven at 40°C until a constant weight was achieved.

10
Example 5. Large-scale preparation of O-Carbamoyl-(L)-3-oxymethyl-1,2,3,4-

tetrahydroisoquinoline

A 300-gallon reactor was charged with acetonitrile (236kg) and THIC-alcohol (15kg).

15 The reaction mixture was cooled to less than 5°C and methanesulfonic acid (39.9kg) and
sodium cyanate (17.8kg) were added. The reaction mixture was allowed to warm to
about 20°C and held at this temperature for about 2 hours. HPLC analysis of the
reaction mixture was performed to indicate that the reaction had gone to completion.
The reaction mixture was diluted with toluene (104kg) and cooled to less than 5°C for 1

20  hour. The solid was isolated by filtration and the cake was washed with about 30L of
toluene. The wet cake was added back to a 100-gallon reactor containing 10.1 kg of
concentrated HC1 in 150L of water. An in-process HPLC analysis showed that the
reaction mixture contained no impurities greater than 1%. The reaction mixture was
filtered to remove particulate matter. Then the upper toluene layér was removed and

25  discarded. The aqueous layer was cooled to less than 5°C and the pH adjusted to 10.5 by
carefully adding 20% aqueous sodium hydroxide. The mixture was stirred for 1 hour
then the solid was collected by filtration. The wet cake was slurry washed with water
(50L) and refiltered. The product was dried in vacuo at 40°C to yield 14.79kg of
product, which was found to be 98.77% pure by HPLC assay.

30
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Example 6. Large-scale preparation of carbamic acid 2-((4-fluorobenzoyl)piperidin-1-

y1)-1-phenylethyl ester

A 100-gallon reactor was charged with dichloromethane (210.1kg) and 2-(4-

5 fluorobenzoyl)piperidin-1-yl)-1-phenylethanol (15.9kg). The mixture was stirred at
100rpm and cooled to 5°C % 5°C. Methanesulfonic acid (9.4kg) was added to the
solution over a twenty-minute period while maintaining the temperature below 10°C.
Stirring was continued for 1 hour at 5°C + 5°C. Sodium cyanate was charged in five
portions (total 6.4kg) every five minutes while maintaining the temperature under 10°C.

10 The reaction mixture was stirred for thirty mimutes at this temperature, then stirred |
overnight at 25°C £ 5°C. At one point, upon warming, the temperature of the reaction
mixture briefly rose to 30.7°C. Another 0.7kg of sodium cyanate and 1.1kg of
methanesulfonic acid were added to the reaction mixture and stirred at 25°C + 5°C
overnight. An in-process HPLC test indicated that the reaction had not gone to

15 completion (<5% starting material). Thus, additional sodium cyanate (1.3kg) and
methanesulfonic acid (2.6kg) were added to the reactor and stirred continuously for 8
hours. At this time the reaction mixture was found to contain only 3.2% starting
material. The solid was collected by filtration. The filter cake was washed with two
portions (23.0kg, 22.5kg) of dichloromethane. The wet cake was held overnight under a

20  nitrogen atmosphere. The crude product was charged back to a 100-gallon reactor
containing 140L of deionized water. The mixture was stirred at 90 rpm and cooled to
5°C + 5°C. A 50% solution of sodium hydroxide (7.6kg) was added to the reactor while
maintaining the temperature below 10°C. The mixture was stirred at this temperature for
one hour then the solid was isolated by filtration. The filter cake was washed with 49L

25  of deionized water. The solid was charged back into a reactor containing 52.5kg of
heptane. The mixture was stirred for 15 minutes then the solid was isolated by filtration.
The solid was washed with heptane (2.3kg) and then dried overnight in vacuo (27mm) at
25°C.

The dried material (16.8kg) was charged back to a reactor containing 464.1kg of

30 dichloromethane. The mixture was heated to reflux (40°C) for one hour. The sturry was
cooled to 34°C + 5°C and passed through a Cuno Filter into a clean reactor. The filter

was rinsed with two portions (22.3kg each) of warm (31°C) dichloromethane. The
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combined filtrate was reduced in volume to approximately 240L. The slurry was cooled
to 3°C =+ 5°C for 2 hours and the solid was then collected by filtration. The filter cake
was washed with 29.5kg of dichloromethane. The solid was dried in vacuo in a rotary
cone drier at 28°C for 46.5 hours. The product so obtained weighted 12.2kg,

5 representing a 67.9% yield.

It is understood that various other embodiments and modifications in the practice
of the invention will be apparent to, éxld can be readily made by, those skilled in the art
without departing from the scope of the invention described above. Accordingly, it is not

10 intended that the scope of the claims appended hereto be limited to the exact description
set forth above, but rather that the claims be construed as encompassing all of the
features of patentable novelty which reside in the present invention, including all the
features and embodiments which would be treated as equivalents thereof by those skilled
in the art to which the invention pertains.

15
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What is claimed is:

1. A process for preparing an O-carbamoyl aminoalcohol represented by Formula I

R, Ry
Rl_?_—(CHz)n —(E—Rtl
N OCONH,
Rs R¢
5 1

wherein:
n is an integer from 0 and 5;
R1, Ry, R3 and Ry are individually selected from the group consisting of hydrogen,
alkyl, cycloalkyl, substituted or unsubstituted aryl and arylalkyl wherein the
10 aryl portion of which may be unsubstituted or substituted by (X ), wherein m
is an integer from 0 to 4 and X’ is selected from the group consisting of
hydrogen, alkyl, alkoxy, alkylthio, halogen, hydroxy, nitro and
trifluoromethyl;
R;s and Rg are individually selected from a group consisting of hydrogen, alkyl
15 and arylalkyl wherein the aryl portion may be substituted or unsubstituted by
(X?)m, wherein m and X’ are as defined; or |
R; and Rs together with the carbon and nitrogen to which they are attached may
form an unfused or fused heterocyclic ring having from 4 to 10 members;

the process comprising reacting an aminoalcohol represented by Formula II
R, R

Rl—(i: (CHp)y _?—RA

p; OH

~
Rs Rg
20
II
wherein n, Ry, R, R3, Ry, Rs and Rg are as defined,

with a cyanate and an excess of an acid in an organic solvent medium.

HIKMA PHARMACEUTICALS USA INC. IPR2024-01418 Ex. 1002, p. 138 of 962



WO 2005/033064 PCT/KR2004/002571

19

2. A process according to claim 1, wherein the cyanate is an alkali cyanate or alkaline

earth cyanate.

3. A process according to claim 2, wherein the cyanate is selected from the group
5 consisting of sodium cyanate, potassium cyanate, ammonium cyanate, magnesium

cyanate, and calcium cyanate.

4. A process according to claim 1, wherein the acid is selected from the group
consisting of hydrochloric acid, sulfuric acid, phosphoric acid, acetic acid,
10 halogenated acetic acids, arylsulfonic acids, atkylsulfonic acids and halogenated

alkylsulfonic acids.

5. A process according to claim 1, wherein the organic solvent medium is selected
from the group consisting of halogenated alkanes solvents, ethereal solvents, nitrile

15 solvents, aromatic solvents; and mixtures thereof.

6. A process according to claim 1, wherein the cyanate is sodium cyanate and the acid

is methanesulfonic acid.

20 7. A process according to claim 6, wherein the organic solvent medium is

dichloromethane or acetonitrile.

8. A process according to claim 1, wherein the O-carbamoyl aminoalcohol is

represented by Formula IIT

o}
) 0 WNH,
" N
VS
Rs R
25
I

wherein X’, m, Rs and Rg are as defined;
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the process comprising reacting an aminoalcohol represented by Formula IV

OH
(X )m N
VAN

Rs Rs

v
5 wherein X, m, Rs and R are as defined;

with a cyanate and an excess of an acid in an organic solvent medium.

9. A process according to claim 1, wherein the O-carbamoyl aminoalcohol is

represented by Formula V

X
O NH,
(Xm '\K
Re
10
A%
wherein X, m, and Rg are as defined; :
the process comprising reacting an aminoalcohol represented by Fom{uIa V1
OH
X N
\{6
15

VI
wherein X’, m, and R are as defined;

with a cyanate and an excess of an acid in an organic solvent medium.
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10. A process according to claim 1, wherein the O-carbamoyl aminoalcohol is

represented by Formula VII

VIII

10

with a cyanate and an excess of an acid in an organic solvent medium.

11. A process according to claim 10, wherein the cyanate is selected from the group
consisting of sodium cyanate, potassium cyanate, ammonium cyanate, magnesium
15 cyanate, and calcium cyanate; the acid is selected from the group consisting of
hydrochloric acid, acetic acid, trifluoroacetic acid, trichloroacetic acid,
benzenesulfonic acid, toluenesulfonic acid, methanesulfonic acid, ethanesulfonic
acid, and trifluoromethanesulfonic acid; and the organic solvent medium is selected
from the group consisting of dichloromethane, chloroform, 1,2-dichloroethane,
20 1,1,1-trichloroethane, tetrahydrofuran, 1,2-dimethoxyethane, diethyl ether,

acetonitrile, propionitrile, benzene, toluene, xylene, and mixtures thereof.

12. A process according to claim 10, wherein the cyanate is sodium cyanate and the acid

is methanesulfonic acid.

13. A process according to claim 12, wherein the organic solvent medium is

dichloromethane.
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14. A process according to claim 1, wherein the O-carbamoyl aminoalcohol is
O-carbamoyl-(L)-oxymethyl-1,2,3,4-tetrahydroisoquinoline represented by Formula
IX
O

M

0~ TNH,
H

X
the process comprising reacting (L)-hydroxymethyl-1,2,3,4-tetrahydroisoquinoline

represented by Formula X
OH

X
with a cyanate and an excess of an acid in an organic solvent medium.

15. A process according to claim 14, wherein the cyanate is selected from the group
consisting of sodium cyanate, potassitm cyanate, ammonium cyanate, magnesium
cyanate, and calcium cyanate; the acid is selected from the group consisting of
hydrochloric acid, acetic acid, trifluoroacetic acid, trichloroacetic acid,
benzenesulfonic acid, toluenesulfonic acid, methanesulfonic aéid, ethanesulfonic
acid, and trifluoromethanesulfonic acid; and the organic solvent medium is selected
from the group consisting of dichloromethane, chloroform, 1,2-dichloroethane,
1,1,1-trichloroethane, tetrahydrofuran, 1,2-dimethoxyethane, diethyl ether,

acetontitrile, propionitrile, benzene, toluene, xylene, and mixtures thereof.

16. A process according to claim 14, wherein the cyanate is sodium cyanate and the acid

is methanesulfonic acid.

17. A process according to claim 16, wherein the organic solvent medium is

dichloromethane.
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18. A process according to claim 16, wherein the organic solvent medium is acetonitrile.

19. A process according to claim 1, wherein the O-carbamoyl aminoalcohol is

carbamic acid 2-((4-fluorobenzoyl)piperidin-1-y1)-1-phenylethyl ester represented

O O
pe¥sp e

XI

5 by Formula XI:

the process comprising reacting 2-(4-fluorobenzoy!)piperidin-1-y!)-1-phenylethanol

represented by Formula XII

Xl

10

with a cyanate and an excess of an acid in an organic solvent medium.

15 20. A process according to claim 19, wherein the cyanate is selected from the group
consisting of sodium cyanate, potassium cyanate, amimonium cyanate, magnesium
cyanate, and calcium cyanate; the acid is selected from the group consisting of
hydrochloric acid, acetic acid, trifluoroacetic acid, trichloroacetic acid,
benzenesulfonic acid, toluenesulfonic acid, methanesulfonic acid, ethanesulfonic

20 acid, and trifluoromethanesulfonic acid; and the organic solvent medium is selected
from the group consisting of dichloromethane, chloroform, 1,2-dichloroethane,

1,1, 1-trichloroethane, tetrahydrofuran, 1,2-dimethoxyethane, diethyl ether,

acetonitrile, propionitrile, benzene, toluene, xylene, and mixtures thereof.
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21. A process according to claim 19, wherein the cyanate is sodium cyanate and the acid

is methanesulfonic acid.

22. A process according to claim 21, wherein the organic solvent medium is

5 dichloromethane.

23. A process according to claim 1, wherein the amount of the acid is between about
one to about ten molar equivalents in excess of the total number of amine groups in
the aminoalcohol represented by Formula II.
10
24. A process according to claim 1, wherein the molar ratio of cyanate to aminoalcohol

represented by Formula II is between about one to about ten.

25. A process according to claim 1, wherein the weight to volume ratio of the amount of
15 the aminoalcohol represented by Formula II to the amount of the organic solvent

medium is within the range of from about 1:3 to about 1:100.

26. A process according to claim 1, wherein the reaction is carried out at a temperature
ranging from about -80°C to about 80°C.
20
27. A process according to claim 25, wherein the reaction is carried out at a

temperature ranging from about -10°C to about 60°C.

28. A process according to claim 1, wherein the O-carbamoyl aminoalcohol represented

25 by Formula I and aminoalcohol represented by Formula II are in the racemic form.

29. A process according to claim 1, wherein the O-carbamoyl aminoalcohol represented
by Formula T and aminoalcohol represented by Formula II are in optically active
form.

30
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30. A process according to claim 1, wherein the O-carbamoyl aminoalcohol represented

by Formula I and aminoalcohol represented by Formula II are in are in the S-form.

31. A process according to claim 1, wherein the O-carbamoyl aminoalcohol represented

5 by Formula I and aminoalcohol represented by Formula II are in the R-form.
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METHODS FOR TREATING SEXUAL DYSFUNCTION

BACKGROUND OF THE INVENTION

FIELD OF INVENTION

The present invention relates generally {o the fields of pharmacology,
urology and psychiatry and to methods of treating sexual dysfunction. More
specifically, this invention provides methods for the use of certain carbamate
compounds for use alone or in combination with other medications for the

treatment of sexual dysfunction in human females or males

DESCRIPTION OF RELATED ART

Masters and Johnson defined sexual dysfunction as "the persistent
impairment of normal or usual patterns of sexual interest and/or response”
(Masters et al., Human Sexual Response, Boston, Mass.: Little, Brown and Co.
1966). The problem came to national attention when the resulis of the National
Health and Societal Life Survey were published in 1999. Interviews with over
3000 American men and women aged 18-59 revealed that 31% of men and 43%‘
of women (about 40 million) experienced some degree of sexual dysfunction.
The scope of the problem was such that it was said to "warrant recognition as a
significant public health concern.” See Laumann et al., "Sexual Dysfunction in the
United States: prevalence and predictors,” JAMA 281:537 (1999). Although
sexual dysfunction rarely threatens physical health, it can take a heavy
psychological toll, bringing on depression, anxiety, and debilitating feelings of

inadequacy.

Sexual dysfunction (SD) is a significant clinical problem that can affect
both males and females. The causes of SD may be both organic as well as
psychological. Organic aspects of SD are typically caused by underlying vascular

diseases, such as those associated with hypertension or diabetes mellitus, by
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prescription medication and/or by psychiatric disease such as depression.
Physiological factors include fear, performance anxiety and interpersonal conflict.
SD impairs sexual performance, diminishes self-esteem and disrupts personal
relationships thereby inducing personal distress. In the clinic, SD disorders have
been divided into female sexual dysfunction (FSD) disorders and male sexual
dysfunction (MSD) disorders (Melman et al 1999 J. Urology 161, 5-11). FSD is
best defined as the difficulty or inability of a woman to find satisfaction in sexual

expression.

Male sexual dysfunction (MSD) is generally associated with either erectile
dysfunction, also known as male erectile dysfunction (MED) and/or ejaculatory
disorders such as premature ejaculation or rapid ejaculation (PED), anorgasmia
(unable to achieve orgasm) or male orgasmic disorder (MOD) or desire disorders
such as hypoactive sexual desire disorder (lack of interest in sex) (HSDD) and
can result from a variety of causes, including physical illness, depression,
hormonal abnormality or medications that affect libido or performance.

Recent st4udies suggest that, at least, 43% of woman have some form of
sexual dysfunction (See above, Lauman et al. JAMA, 281:537, 1999). These can
be categorized into four main areas: 1) sexual desire disorders, namely
hypoactive sexual desire or sexual aversion disorder; 2) sexual arousal
disorders; 3) orgasmic disorders; and 4) sexual pain disorders which include
dyspaureunia and vaginismus.

The dominant category of female sexual dysfunction (FSD) is female
sexual arousal disorder (FSAD), which affects up to 75% of women diagnosed
with FSD. i

The categories of female sexuai dysfunction (FSD) are best defined by
contrasting them to the phases of normal female sexual response: desire,
arousal and orgasm (see S R Leiblum, (1998), Definition and Classification of
Female Sexual Disorders, Int. J. Impotence Res., 10, S104-5106). Sexual desire
or libido is the drive for sexual expression. lts manifestations include sexual

thoughts and fantasies. Arousal includes the vascular response to sexual
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stimulation, an important component of which is genital engorgement and
increased vaginal lubrication, elongation of the vagina and increased genital
sensation/sensitivity and a subjective excitement response. Orgasm is the
release of sexual tension that has culminated during arousal. Hence, Female
Sexual Disorder (FSD) occurs when a woman has an absent, inadequate or
unsatisfactory response in any one or more of these phases, usually desire,
arousal or orgasm.

The American Psychiatric Association classifies female sexual dysfunction
(FSD) into four classes: FSAD, hypoactive sexual desire disorder (HSDD),
female orgasmic disorder (FOD), and sexual pain disorders (e.g. dyspareunia
and vaginismus) [see the American Psychiatric Association's Diagnostic and
Statistical Manual of Mental Disorders, 4th Edition (DSM-1V)1.

DSM-IV defines the four classes as follows:

HSDD--Persistently or recurrently deficient (or absent) sexual fantasies
and desire for sexual activity that causes marked distress or interpersonal
difficulties. The judgement of deficiency or absence is made by the clinician,
taking into account factors that affect functioning, such as age and the context of
the person’s life.

FSAD--Persistent or recurrent inability to attain, or to maintain until
completion of the sexual activily, an adequate lubrication-swelling response of
sexual excitement

FOD--Persistent or recurrent delay in, or absence of, orgasm following a
normal sexual excitement phase. Women exhibit wide variability in the type or
intensity of stimulation that triggers orgasm. The diagnosis of FOD should be
based on the clinician's judgement that the woman's orgasmic capacity is less
than would be reasonable for her age, sexual experience, and the adequacy of
the sexual stimulation she receives.

Sexual Pain Disorders such as Dyspareunia and Vaginismus.
Dyspareunia is the recurrent or persistent genital pain assaciated with sexual

intercourse. Vaginismus is the recurrent or persistent involuntary spasm of the
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musculature of the outer third of the vagina that interferes with sexual
intercourse.

The American Foundation for Urologic Disease has also developed
definitions using the same four classes (see The Journal of Urology, 2000, Vol
163, page 888-893). The definitions are very similar to those of the DSM-IV:

1) HSDD is the persistent or recurrent deficiency (or absence) of sexual
fantasies/thoughts, and/or desire for or receptivity to sexual activity, which
causes personal disiress.

HSDD is present if a woman has no or little desire to be sexual, and has
no or few sexual thoughts or fantasies. This type of FSD can be caused by low
testosterone levels, due either to natural menopause or o surgical menopause.
Other causes in both pre-menopausal woman (i.e. woman who are pre-
menopausal and who have not have hysierectomies) as weill as post menopausal
women include iliness, medications, fatigue, depression and/or anxiety. Factors
having a potential (conscious or sub-conscious) psychological impact such as
relationship difficulties or religious factors may be related to the presence
of/development of HSDD in females.

The term significant HSDD means a level of HSDD which causes some
degree of personal distress to the female subject. Preferably significant HSDD
means a level of HSDD which causes some degree of distress and is
measurable, for example, through evaluation by a clinician using a semi-
siructured questionnaire.

2) FSAD is the persistent or recurrent inability to attain or maintain
sufficient sexuat excitement, causing personal distress, which may be expressed
as a lack of subjective excitement, or genital (lubrication/swelling) or other
somatic responses.

FSAD is a highly prevalent sexual disorder affecting pre-, peri-, and post
menopausal women. It is associated with concomitant disorders such as
depression, cardiovascular diseases, diabetes and UG disorders. FSAD is
characterized by inadequate genital response to sexual stimulation. The genitalia

do not undergo the engorgement that characterizes normal sexuai arousal. The
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vaginal walls are poorly lubricated, so that intercourse is painful. Orgasms may
be impeded. FSAD can be caused by reduced estrogen at menopause or after
childbirth and during lactation, as well as by illnesses, with vascular components
such as diabetes and arteriosclerosis. Other causes result from treatment with
diuretics, antihistamines, antidepressants e.g. selective serotonin reuptake
inhibitors or antihypertensive agents.

3) FOD is the persistent or recurrent difficulty, delay in or absence of
attaining orgasm following sufficient sexual stimulation and arousal, which
causes personal distress.

4) Sexual pain disorders: Dyspareunia is the recurrent or persistent genital
pain associated with sexual intercourse. Vaginismus is the recurrent or persistent
involuntary spasm of the musculature of the outer third of the vagina that
interferes with vaginal penetration, which causes personal distress. Dyspareunia
and vaginismus are characierised by pain resulting from penetration and sexual
activity and may be caused by medications which reduce lubrication,
endometriosis, pelvic inflammatory disease, inflammatory bowel disease or
urinary tract problems.

The etiology of sexual dysfunction, in both men and women, may include
vascular/endothelial disease such as hypertension, neurological disorders, and
hormonal disorders, such as decreased levels of estrogen and/or testosterone.
Sexual dysfunction in both men and women can also be caused, or exacerbated,
by medication such as antidepressants, antihypertensive and many other classes
of commonly used medication. Given the extensive use of these medication by
all ages and both sexes it is especially important to develop means of ireating
medication induced sexual dysfunction.

Clearly FSD especially, is a complex disorder with more active clinical
issues than the corresponding male disorder, penile erectile dysfunction (MED).
Hence it is not surprising that to date there has been little success in treating
FSD, and use of treatments that are successful in treating MED, such as
sildenafil, have shown only limited success in ameliorating FSD. It may be that a

different spectrum of activities, mechanisms, dosing regimens and duration of
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action of agents is needed when devising treatments for women, relative to
approaches taken with men. But treatments for sexual dysfunction of all types in
both men and women, with the partial exception of MED, is inadequate and thus
there is a great clinical need for such treatments.

SUMMARY OF THE INVENTION

The present invention is directed to methods of treating sexual dysfunction
in a subject, comprising the step of the administration, to a subject in need of
such treatment, of a therapeutically effective amount a compound of the Formula

(1):
o)

X OCNR;R,

l/ F NH,

Rx

@O
or a pharmaceutically acceptable salt or ester thereof;
wherein '

Rx is a member selected from the group consisting of hydrogen, lower
alkyl of 1 to 8 carbon atoms, halogen selected from F, Cl, Br and |, alkoxy
containing 1 to 3 carbon atoms, nitro, hydroxy, trifluoromethyl, and thioalkoxy
containing 1 to 3 carbon atoms;

X is an integer of 1 to 3, with the proviso that R may be the same or
different when x is 2 or 3;

Ry and Rz can be the same or different from each other and are
independently selected from the group consisting of hydrogen, lower alkyl of 1 to
8 carbon atoms, aryl, arylalkyl, cycloalkyl of 3 to 7 carbon atoms;

Ry and Rz can be joined to form a 5 to 7-membered heterocycle
substituted with a member selected from the group consisting of hydrogen, alkyl,

and aryl groups,
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wherein the cyclic compound can comprise 1 {o 2 nitrogen atoms and 0 to
1 oxygen atom,

wherein the nitrogen atoms are not direcily connected with each other or
with the oxygen atom.

Embodiments of the invention include methods of treating sexual
dysfunction in a subject, comprising the step of the administration, to a subject in
need of such treatment, of a therapeutically effective amount of an enantiomer of
Formula 1 substantially free of other enantiomers or an enantiomeric mixture

wherein one enantiomer of Formula 1 predominates;
O

l X O([Zl‘NR;Rz

/ P NH,

Rx

@
or a pharmacsutically acceptable salt or ester thereof;
wherein

Rx is a member selected from the group consisting of hydrogen, lower
alkyl of 1 to 8 carbon atoms, halogen selected from F, Cl, Br and [, alkoxy
containing 1 to 3 carbon atoms, nitro, hydroxy, trifluoromethyl, and thioalkoxy
containing 1 to 3 carbon atoms;

X is an integer of 1 fo 3, with the proviso that R may be the same or
different when x is 2 or 3;

R¢{ and Ro can be the same or different from each other and are
independently selected from the group consisting of hydrogen, lower alkyt of 1 to
8 carbon atoms, aryl, arylalkyt, cycloalkyl of 3 to 7 carbon atoms;

R, and R; can be joined to form a 5 fo 7-membered heterocycle
substituted with a member selected from the group consisting of hydrogen, alkyl,
and aryl groups,

wherein the cyclic compound can comprise 1 to 2 nitrogen atoms and 0 o

1 oxygen atom,
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wherein the nitrogen atoms are not directly connected with each other or
with the oxygen atom.

Preferably, wherein Rx, R1 and R2 are all selected from hydrogen.

Preferably wherein one enantiomer selected from the group consisting of

Formula 1 predominates fo the exient of about 90% or greater.

More preferably, wherein one enantiomer selected from the group
consisting of Formula 1 predominates to the extent of about 98% or greater.

Embodiments of the invention include a method for using the enantiomer
selected from the group consisting of Formula 1 for the preparation of a

medicament for the treatment of sexual dysfunction,
O

[ X OCNR;R,

/ F NH,

Rx

D
or a pharmaceutically acceptable salt or ester thereof
wherein

Rx is a member selected from the group consisting of hydrogen, lower
alkyl of 1 to 8 carbon atoms, halogen selected from F, Cl, Br and |, alkoxy
containing 1 to 3 carbon atoms, nitro, hydroxy, trifluoromethyl, and thioalkoxy
containing 1 to 3 carbon atoms;

X is an integer of 1 to 3, with the proviso that R may be the same or
different when xis 2 or 3;

Ry and Bz can be the same or different from each other and are
independently selected from the group consisting of hydrogen, lower alkyl of 1 to
8 carbon atoms, aryl, arylalkyl, cycloalkyl of 3 to 7 carbon atoms;

Ry and Rz can be joined to form a 5 to 7-membered heterocyc!é
substituted with a member selected from the group consisting of hydrogen, alkyl,
and aryl groups,
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wherein the cyclic compound can comprise 1 to 2 nitrogen atoms and 0 to
1 oxygen atom, ’

wherein the nitrogen atoms are not directly connected with each other or
with the oxygen atom.

Embodiments of the invention include a method for using the enantiomer
of Formula 1 substantially free of other enantiomers that is the enantiomer of
Formula 1b or an enantiomeric mixture wherein the enantiomer of Formula 1b
predominates. (note: in the structural formula of Formula 1b below the amino
group attached to the beta carbon projects into the plane of the paper. This is
the dextrorotary (D) enantiomer that is of absolute configuration (R)

O/H\NHQ

NH,

Formula 1b
wherein
the enantiomer of Formula 1b predominates o the extent of about 90% or
greater.
More preferably, wherein an enantiomer of Formula 1b predominates to
the extent of about 98% or greater.

Embodiments of the invention also include methods wherein the
carbamate compounds of the invention are administered concomitantly with other
medications that may themselves cause sexual dysfunction in order to prevent,

reverse or minimizes this unwanted side effect.

Such other medications include but are not limited 1o; conventional
antidepressants and other psychiatric medications that include but are not limited
to; selective serotonin reuptake inhibitors (SSRI’s); selective serotonin and

norepinephrine reuptake inhif)itors (SNRV’s); older tricyclic antidepressants
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(TCAs); monoamine oxidase inhibitors (MAO-inhibitors), reversible inhibitors of
monoamine oxidase (RIMAs), tertiary amine tricyclics and secondary amine
tricyclic antidepressants, antipsychotics, anticonvulsants, lithium carbonate, and
including but not limited to fluoxetine, duloxetine, venlafaxine, milnacipran,
citalopram, fluvoxamine, paroxetine, sertraline, 5- MCA-NAT, lithium carbonate
(iIC0O3), isocarboxazid, phenelzine, tranylcypromine, selegiline, moclobemide,
amitriptyline, clomipramine, doxepin, imipramine, trimipramine, amoxapine,
desipramine, maprotiline, nortriptyline and protriptyline, kappa opioid receptor
antagonists; selective neurokinin antagonists, corticotropin releasing factor (CRF)
antagonists, antagonists of tachykinins, a- adrenoreceptor antagonists., and
other types of medications such as; antihypertensive medications, cardiac
medications such as calcium channel blockers, ACE inhibitors, statins, etc and
pharmaceutically acceptable salts thereof and wherein the therapeutically
effective amount of enantiomer is from about 0.01 mg/kg/dose to about 300

mg/kg/dose.

BRIEF DESCRIPTION OF THE FIGURES
FIG. 1 shows the effect of increasing doses of test compound on the lordotic

response in female rats as compared 1o vehicle and the active control

quinelorane.

DETAILED DESCRIPTION OF THE INVENTION

The present invention is directed to a method of treatment of sexual
dysfunction. The method comprising, administering to a subject in need thereof a
therapeutically effective amount of a compound selected from the group
consisting of phenylalkylamino carbamates.

The invention features compounds of Formula 1:

10
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O

l A OQNRIRz

/ = NH,

Rx Formuia 1
or enantiomers, diastereomers, racemates or mixtures thereof, or hydrates,
solvates and pharmaceutically acceptable salts, esters and amides thereof:
wherein;

Rx is a member selected from the group consisting of hydrogen, lower
alkyl of 1 1o 8 carbon atoms, halogen selected from F, Cl, Br and |, alkoxy
containing 1 to 3 carbon atoms, nitro, hydroxy, trfﬂuoromethyl, and thioalkoxy
containing 1 to 3 carbon atoms;

X is an integer of 1 to 3, with the proviso that R may be the same or
different when x is 2 or 3;

Ry and Rz can be the same or different from each other and are
independently selected from the group consisting of hydrogen, lower alkyl of 1 to
8 carbon atoms, aryl, arylalkyl, cycloalkyl of 3 to 7 carbon atoms;

R{ and Rz can be joined to form a 5 o 7-membered heterocycie
substituted with a member selected from the group consisting of hydrogen, alkyl,
and aryl groups,

wherein the cyclic compound can comprise 0 to 2 nitrogen atoms and O to
1 oxygen atoms,

wherein the nitrogen atoms are not directly connected with each other or
with the oxygen atom and the pharmaceutically acceptable salts and esters
thereof.

The present method also includes the use of a compound selected from
the group consisting Formula 1 wherein Rx, R1 and R2 are preferably selected

from hydrogen, this is Formula 1a below;

11
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O/H\Nﬂz

NH, Formula 1a

The present method also preferably includes the use of the D (or
dextrorotary) enantiomer (of absolute configuration R) selected from the group
consisting of Formula 1 or an enantiomeric mixture thereof:

wherein: “

the D enantiomer selected from the group consisting of Formula 1a
predominates and:

Rx, B1 and R2 are preferably selected from hydrogen,

this is O-carbamoyl-(D)-phenylalaninol, this compound can also be named
(R)-(beta-amino-benzenepropyl) carbamate monohydrochloric acid, Formula 1b
below; also referred 1o herein as “test compound”

o/lkNHz

NH, Formula 1b

(note: in the structural formula of Formula 1b above (test compound), the
amino group attached 1o the beta carbon projects into the plane of the paper.
This is the dextrorotary (D) enantiomer that is of absolute configuration (R)

For enantiomeric mixtures wherein one enantiomer selected from the
group consisting of Formula 1 predominates, preferably, an enantiomer selected
from the group consisting of Formula 1 predominates to the extent of about 90%
or greater.

More preferably, an enantiomer selected from the group consisting of

Formula 1 predominates to the extent of about 98%or greater.

12
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The compounds of Formula 1 can be synthesized by methods known to a
skilled artisan. Some reaction schemes for synthesizing compounds of Formula
() have been described in published; US Patent No. 5705640, US Patent No.
5756817, US Patent No. 5955499, and US Patent No. 6140532.

Details of the above reactions schemes as well as representative
examples on the preparation of specific compounds have been described in
published; US Patent No. 5705640, US Patent No. 5756817, US Patent No.
5955499, US Patent No. 6140532, all incorporated herein by reference in their
entirety.

The salts and esters of the compounds of Formula (I) can be produced by
treating the compound with an acid (HX) in suitable solvent or by means well
known to those of skill in the art.

From Formuia 1 it is evident that some of the compounds of the invention
have at least one and possibly more asymmetric carbon atoms. 1t is intended

| that the present invention include within its scope the stereochemically pure
isomeric forms of the compounds as well as their racemates. Stereochemically
pure isomeric forms may be obtained by the application of art known principles.
Diastereoisomers may be separated by physical separation methods such as
fractional crysiallization and chromatographic techniques, and enantiomers may
be separated from each other by the selective crystallization of the
diastereomeric salts with optically active acids or bases or by chiral
chromatography. Pure sterecisomers may also be prepared synthetically from
appropriate stereochemically pure starting materials, or by using stereoselective
reactions. ,

During any of the processes for preparation of the compounds of the
present invention, it may be necessary and/or desirable to protect sensitive or
reactive groups on any of the molecules con,cerneé. This may be achieved by
means of conventional protecting groups, such as those described in Protective
Groups in Organic Chemistry, ed. J.F.W. McOmie, Plenum Press, 1973; and
T.W. Greene & P.G.M. Wuts, Protective Groups in Organic Synthesis, Third

13
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Edition, John Wiley & Sons, 1999. The protecting groups may be removed at a
convenient subsequent stage using methods known from the art.

The present invention is based in part on the discovery that
phenylalkylamino carbamates of Formula 1 discussed above have novel and
unigue pharmacological properties. These compounds have been shown in both
an animal mode! and by signals seen in the side effects reported in clinical
studies in humans to have the ability to treat sexual dysfunction in both male and

females.

Although the precise mechanism of action is not completely understood it
is known that these compounds do not work by the same mechanisms as most
other known treatments for sexual dysfunction. For these reasons the
compounds of Formuia 1 are especially suitable for use as sole or adjunctive
treatment for sexual dysfunction or in combination with other medications that are
known to produce sexual dysfunction as a side effect so as to minimize or
eliminate this side effect.

Thus, these compounds can be safely used alone or in combination with
other useful medications to provide enhanced efficacy and reduced side effects
because of the smaller doses of each drug that can be used.

In one aspect, this invention relates to methods to treat a female or a male
suffering from sexual dysfunction; the method comprising delivering to the
subject a therapeutically effective amount of one or more of the carbamate
compounds of the invention or a pharmaceutically acceptable salt or ester
thereof and a pharmaceutically acceptable carrier, diluent or excipient.

In a further aspect, the present invention relates to methods 1o eliminate,
reduce or counter the sexual dysfunction produced by other medications by
means of co administration. Therefore, embodiments of the invention also
include methods wherein the carbamate compounds of the invention are

administered concomitantly or sequentially with other medications that may

14

HIKMA PHARMACEUTICALS USA INC. IPR2024-01418 Ex. 1002, p. 162 of 962



WO 2007/001841 PCT/US2006/023068

themselves cause sexual dysfunction in order to prevent, reverse or minimizes

this unwanted side effect.

Therefore in the methods of this invention these carbamate compounds
can be added or combined in a regimen with one or more other medications
including antidepressants or other medications to produce a combination with
decreased sexual dysfunction side effects. This may allow the patient to tolerate
higher doses of the required medication and so result in increased therapeutic
efficacy and/or improved quality of life for the patient.

Thus, in some embodiments of this invention, the subject or patient is
already stabilized on the antidepressant or other medication but may be showing
significant sexual dysfunction as a side effect. In this embodiment, the
compound of Formula 1 is added to the existing regimen in doses of 1.0mg to
100.00mg/day incremenis until the sexual dysfunction induced by the first
medication is reduced or eliminated. One of skill in the art can assess reduction
in side effects through clinical interviews or questionnaires that measure
symptoms.

In other embodiments, the antidepressant or other medication is started
simultaneously with the compound of Formula 1; this is concomitant
administration. In this embodiment the intention would be to provide a
prophylactically effective amount of a compound of Formula 1 in order o prevent
the development of sexual dysfunction due to the conventional antidepressant or
other medication. In embodiments in which both medications are staried
simultaneously the prophylactically effective doses of compounds of Formula. 1
would be determined by side effects and response. Typically, prophylactically
effective doses of a compound of Formula 1 would start at 25-50mg/day and
increase in increments of about 25 - 50 mg./day per week until side effects
intervene or an adequate response is obtained. One of skill in the art could
readily determine appropriate doses of the antidepressant or other medication
from the manufactures recommendations and the response and side effects

experienced by the patient.

15
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Compounds of the present invention (compounds of Formula 1) or
enantiomers, diastereomers, racemates or mixtures thereof, or hydrates,
solvates and pharmaceutically acceptable salts, esters and amides thereof may
be used to provide treatment, either prophylactically or after their development,
for the serious adverse side effect of sexual dysfunction in both males and
females for many medications.

Such medications include but are not limited to; conventional
antidepressants and other psychiatric medications that include but are not limited
to; selective serotonin reuptake inhibitors (SSRI's); selective serotonin and
norepinephrine reuptake inhibitors (SNRI's); older tricyclic antidepressants
{TCAs); monoamine oxidase inhibitors (MAQ-inhibitors), reversibie inhibitors of
monoamine oxidase (RIMAs), tertiary amine tricyclics and secondary amine
tricyclic antidepressants, antipsychotics, anticonvulsants, lithium carbonate, and
including but not limited to fluoxetine, duloxetine, venlafaxine, milnacipran,
citalopram, fluvoxamine, paroxetine, sertraline, 5- MCA-NAT, lithium carbonate
(liCO3), isocarboxazid, phenelzine, tranylcypromine, selegiline, moclobemide,
amitriptyline, clomipramine, doxepin, imipramine, trimipramine, amoxapine,
desipramine, maprotiline, noririptyline and protriptyline, kappa opioid receptor
antagonists; selective neurokinin antagonists, corticotropin releasing factor (CRF)
antagonists, antagonists of tachykinins, a- adrenoreceptor antagonists., and
other types of medications such as; antihypertensive medications, cardiac
medications such as calcium channel blockers, ACE inhibitors, statins, etc and

pharmaceuticafly acceptable salts or esters thereof.
The Test Compound
One compound of Formuia 1, (referred to herein as the “test compound”), is

(R)-(beta-amino-benzenepropyl) carbamate monohydrochloric acid also called
O-carbamoyl-(D)-phenylalaninol.

16
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{ X OCNR;R,

/ F NH,

Rx

wherein Rx=R1=R2=hydrogen.

(note: in the structural formula above (test compound), the amino group
attached to the beta carbon projects into the plane of the paper. This is the
dextrorotary (D) enantiomer that is of absolute configuration (R)

This compound has been tested in animal models and in humans and has
demonstrated effects that strongly support the value of this group of compounds
in treating sexual dysfunction, as discussed below. ~

In humans, the test compound has shown a significant signal in the trial
conducted to assess the compounds antidepressant effects. This was a large
placebo controlied study where the test compound was compared with a
conventional SSRI antidepressant (Paroxetine). An analysis of the post trial
questionnaires shows an effect of increasing interest in sex and in ability to have
an orgasm mostly in males with the peak effect occurring at a dose of 400mg per
day. This study was not designed to see or evaluate this property of the
compound and so future studies directed specifically to assess this property of
test compound in humans will be performed.

Test compound has also shown activity in an animal model! that would
support the use of the compounds of the invention as treatments for sexual
dysfunction (See below).

EXAMPLE 1

In rats and mice, the test compound has antidepressant effects and at
higher dose stimulant-like effects on locomotor activity. Although the mechanism
of action of test compound is unknown, this pharmacological profile may involve
activation of central catecholaminergic pathways. in addition to antidepressant

effects, increased central catecholaminergic activity is also known to increase
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sexual behavior in laboratory animals and patients (See, Foreman MM and Hall
JL, “Effects of Ds-dopaminergic receptor stimulation on the lordotic response of
female rats.” Psychopharmacology 91:96-100, 1987 and Foreman MM:
“Disorders of sexual response: Pioneering new pharmaceutical and therapeutic
opportunities.” Exp. Opin. Invest. Drugs 4:621-636, 1995.).

For initial preclinical evaluation of the effects on sexual behavior, the
following study was conducted 1o evaluate the effects of test compound on
lordotic response in the ovariectomized estrogen treated rat.

MATERIALS AND METHODS

Animals: Long-Evans hooded female rates (100-125 g) male Sprague-
Dawley rats (150-175 g) were obtained from Charles River Breeding laboratories.

Chemicals: Progesterone (Cat. # P-0130; Lot 128H0456) and estrone
(Cat # E-9750; Lot 28H0372) were purchased from Sigma Chemical Company
and quinelorane Cat # Q-110; Lot PRF-694A) and bupropion (Cat # B-102; BS-
11-10) were purchased from Research Biochemicals Incorporated. Test
compound (Lot # D5-91B) was synthesized at SK Biopharmaceutical Center,
Fairfield, NJ. Estrone and progesterone were dissolved in propylene glycol
(Fisher Scientific P355-1; Lot # 992032). test compound, quinelorane and
bupropion were dissolved in sterile saline (0.9% NaCl, Abbott Laboratories Lot
#25-270-DK).

Protocol for ovariectomy: Female rats (108-120 g) were anesthetized with
100 mg/kg s.c. ketamine (Ketaset 100mg/mi, Ford Dodge Laboratories, lot
#440339) and 7 mg/kg s.c. xylazine (Rompun 20 mg/ml, Bayer Corporation, lot
#26050E). A midline incision (1 cm) on the ventral surface was made starting
approximately 0.5-1 cm from the genitalia. A second incision (1 cm) was through
the linea alba connecting fascia for abdominal muscles. The body of the uterus
was located near the pubic bone and retracted through the abdominal incision.
The uterine horns with ovaries were retracted through the abdominal wall. Each
uterine horn was ligated near the uterine body bisected and removed. The

abdominal, wall was closed with 2 sutures and the skin incision was closed with
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either wound clips or sutures. The rats were kept warm until they recovered from
the anesthesia. OVX=ovariectomized.

Accelerated light cycle (10:14): Lights were on from 1 am to 11 am.
During dark phase, the room was kept dark except for lighting from red lights
needed to observe the behaviors.

Behavior observation arenas: Side walls (45 X 60 cm) and top (60 X 60
cm) with hole (15 X15 cm) were constructed of clear Lucite plastic and bonded
together with adhesive. The base was made from stainless steel grating and
was placed over bedding material. Arenas and base were washed between
experiments.

Protocol for female sexual behavior: At least 2-3 hours into the dark
phase of the lighting cycle, male rats are placed into the behavior arenas and
allowed to acclimate for 15 minutes prior to testing. Prior to the testing of
experimental animals, the males are exposed to sexually receptive, OVX rats
treated with estrone 0.25 mg s.c. 48 hours prior to test and progesterone 1 mg
s.c. 8 hours prior fo test. When active mating occurs, the receptive females are
removed. The test female (OVX treated only with estrone 0.25 mg 48 hours prior
to test) is added to the arena with the activated male. The number of lordosis
responses for 15 mounts is recorded (lordosis is defined as a downward arching
of the back to expose genitalia).

During this first test period, only female rats with a L/M of 4/15 or lower
were treated with test drug and 90 minutes later the rais were retested as
previously for 15 mounts. This exclusion criterion is used to lower the variance
due to rats that become overly receptive to estrone. The index of change is the
change in L/M between test 2 and test 1. Statistical comparisons of the
treatment groups were made using ANOVA followed by a Dunnett's test for
multiple treatment group designs and a Student’s t test for single control and
treatment designs with the minimum level of significance set at p<0.05.
RESULTS

Test compound produced dose-related increases in lordotic behavior in
the female rat at doses of 10, 30 and 100 mg/kg s.c. (Tabie 1) (See also Figure
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1) test compound at 30 and 100 mg/kg produced significantly greater lordotic
response than vehicle treatment. For reference, some of these animals were
subsequently treated with either quinelorane (25 pg/kg s.c.) or bupropion (30
mg/kg s.c.). Both quinelorane and bupropion produced significant increases in

lordotic response compared to vehicle treatment.

Table 1: Effects of test compound (TC) on Lordotic Response

Treatment -~ - 4 NumberofRats |  Change in Lordotic
ko E E | | ( ~ | : o ~4 e ARespOHSé** :
Vehidle (saline) | 2= 0.201 +/- 0.042
TC 10 mg/kg s.c. 23 0.338 +/- 0.049
TC 10A 30 mg/kg s.c. 15 0.476 +/- 0.049 ~
TC 10A 100 mg/kg s.c. 14 0.559 +/- 0.059 *

*= significantly different from vehicle conirol by ANOVA, Dunnett’s test.

Table 2: Effects of Quinelorane on Lordotic Response

< - Treatment Number of Rats * [, Change in Lordotic' .
N T R IR | | " ’Retspé)nse Lo
Vehicie (saline) 9 [ 0474+-0062
Quinelorane 25 ug/kg s.c. 9 0.593 +/- 0.056 *

*= significantly different from vehicle control by Student’s test.

Table 3: Effects of Bupropion on Lordotic Response

4y % Vet |~ Numberof Rats® | * " Change in Lordotic
Vehicle (saline) S R R S Qe
Eupropion 30 mg/kg s.c. 9 0.478 +/-0.073 *

*= significantly different from vehicle control by Student’s test.

DISCUSSION
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One of the potential clinical indications of test compound is for the treatment of
depression. (See, Foreman MM: “Disorders of Sexual Response: Pioneering new
pharmaceutical and therapeutic opportunities.” Exp. Opin. Invest. Drugs 4:621-636, 1995)

Since many antidepressants are known to suppress sexual response, the preceding
studies serve as an evaluation of this potential side effect. In the current studies, treatment
with test compound produced dose-related increases in lordotic responses to mounting. The
magnitude of these effects were similar to quinelorane and bupropion, which are known to
augment sexual response in patients. (See, Foreman MM: “Disorders of sexual response:
Pioneering new pharmaceutical and therapeutic opportunities.” Exp. Opin. Invest. Drugs 4:621-
636, 1995)

These studies provide preliminary evidence that test compound will not suppress sexual
responses, but may augment sexual response. Since the responses observed are similar to
two compounds that augment sexual responses in clinical trials, test compound could be used
for the treatment of sexual disorders.

SUMMARY

» Test compound produced dose-related increases in lordotic
response in the ovariectomized, estrogen treated rat with statistical
significance at 30 and 100 mg/kg s.c.

+ The magnitude of effects (efficacy) of test compound was similar to
that observed with quinelorane and bupropion, compounds that
reportedly increase sexual response in patients.

» These findings provide preliminary evidence that test compound will
not suppress sexual response and that test compound could be
useful for the treatment of sexual disorders.
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USE OF COMPOUNDS OF INVENTION TO TREAT SEXUAL DYSFUNCTION
SIDE EFFECTS OF OTHER MEDICATIONS

As used herein the term “antidepressant” shall mean any compound
known to possess antidepressant action in mammals that can be used in
combination with the carbamate compounds of the present invention. Many of
the most commonly used antidepressants produce the serious, adverse side
effect of sexual dysfunction in both males and females. Thus, the term includes
but is not limited to: selective serotonin reuptake inhibitors (SSRI's); selective
serotonin and norepinephrine reuptake inhibitors (SNRVI’s); older tricyclic
antidepressants; bupropion and MAO inhibitors.

Selective serotonin reuptake inhibitors (SSRI's) and selective serotonin

and norepinephrine reuptake inhibitors (SNRI’s) include, but are not limited to:

Fluoxetine, N-methyl-3-(p-trifluoromethylphenoxy)-3- phenylpropylamine,
is marketed in the hydrochloride salt form, and as the racemic mixture of its iwo
enantiomers. U.S. Pat. No. 4,314,081 is an early reference on the compound.
Robertson et al., J. Med. Chem, 31, 1412 (1988), taught the separation of the R
and S enantiomers of fluoxetine and showed that their activity as serotonin
uptake inhibitors is similar to each other. In this document, the word "fluoxetine”
will be used to mean any acid addition salt or the free base, and to include either
the racemic mixture or either of the R and S enantiomers.

Duloxetine, N-methyl-3-(1-naphthalenyloxy)-3-(2-thienyl) propanamine, is
usually administered as the hydrochloride salt and as the (+) enantiomer. It was
first taught by U.S. Pat. No. 4,956,388, which shows its high potency. The word
"duloxetine" will be used here o refer to any acid addition salt or the free base of

the molecule;

Venlafaxine is known in the literature, and U.S. Pat No. 4,761,501 teaches
its method of synthesis and its activity as an inhibitor of serotonin and

norepinephrine uptake. Venlafaxine is identified as compound A in that patent;
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Milnacipran (N,N-diethyl-2-aminomethyl-1-
phenylcyclopropanecarboxamide) is taught by U.S. Pat. No. 4,478,836, which
prepared milnacipran as its Example 4. The patent describes its compounds as
antidepressants. Moret et al., Neuropharmacology 24, 1211-19 (1985), describe
its pharmacological activities as an inhibitor of serotonin and norepinephrine

reuptake;

Citalopram, 1-[3~(dimethylamino)propyl}-1-(4- fluorophenyt)-1,3-dihydro-5-
isobenzofurancarbonitrile, is disclosed in U. S. Pat. No. 4,136,193 as a serotonin’
reuptake inhibitor. lts pharmacology was disclosed by Christensen et al., Eur. J
Pharmacol. 41, 153 (1977), and reports of its clinical effectiveness in depression
may be found in Dufour et al., Int. Clin. Psychopharmacol. 2, 225 (1987), and
Timmerman et al., ibid., 239;

Fluvoxamine, 5-methoxy-1-{4-(trifluoromethyl)phenyl]-1- pentanone O-(2-
aminoethyl)oxime, is taught by U.S. Pat. No. 4,085,225. Scientific articles about
the drug have been published by Claassen et al., Brit. J. Pharmacol. 60, 505
(1977); and De Wilde et al., J. Affective Disord. 4, 249 (1982); and Benfield et al.,
Drugs 32, 313 (1986);

Paroxetine, trans-(-)-3-[(1,3-benzodioxol-5-yloxy)methyi] -4-(4-
fluorophenyl)piperidine, may be found in U.S. Pat. Nos. 3,912,743 and 4,
007,196. Reports of the drug's activity are in Lassen, Eur. J. Pharmacol. 47, 351
(1978); Hassan et al., Brit J. Clin. Pharmacol. 19, 705 (1985); Laursen et al., Acta
Psychiat. Scand. 71, 249 (1985); and Battegay et al., Neuropsychobiology 13, 31
(1985); and

Seriraline, (1S-cis)-4-(3,4-dichlorophenyl)-1,2,3,4- tetrahydro-N-methyl-1-
naphthylamine hydrochloride, is a serotonin reuptake inhibitor that is marketed as
an antidepressant. It is disclosed by U.S. Pat. No. 4,536,518.

Carbamate compounds of the present invention may also be used in

combination with other classes of antidepressants and other therapeutically
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effective agents including but not limited to, for example; 5- MCA-NAT (e.g., U.S.
Pat. No. 6,562,858); lithium carbonate (IICO3), monoamine oxidase inhibitors
(MAO-inhibitors), suitable monoamine oxidase inhibitors include: isocarboxazid,
phenelzine, tranylcypromine and selegiline, and pharmaceutically acceptable
salts thereof; reversible inhibitors of monoamine oxidase (RIMASs), suitable
reversible inhibitors of monoamine oxidase include: moclobemide, and
pharmaceutically acceptable salts tﬁereof; antiepileptic drugs (AEDs) including
but not limited to kappa opioid receptor antagonists (e.g., U.S. Pat. No.
6,528,518); selective neurokinin antagonists (e.g., U.S. Pat. No. 6,436,928)
corticotropin releasing factor {CRF) antagonists, suitable CRF antagonists
include those compounds described in International Patent Specification Nos.
WO 94/13643, WO 94/13644, WO 94/13661, WO 94/13676 and WO 94/13677 .;
antagonists of tachykinins (e.g., U.S. Pat. No. 6,518,273) and a- adrenoreceptor
aniagonists.

in addition, the compounds of the present invention can be used to
reverse or reduce the sexual dysfunciion caused by older antidepressants that
are primarily norepinephrine reuptake inhibitors. Such drugs include
norepinephrine reuptake inhibitors, include tertiary amine tricyclics and
secondary amine tricyclics. Suitable examples of tertiary amine tricyclics inciude:
amitriptyline, clomipramine, doxepin, imipramine and trimipramine, and
pharmaceutically acceptable salts thereof.

Suitable examples of secondary amine tricyclics include: amoxapine,
desipramine, maprotiline, nortriptyline and protriptyline, and pharmaceutically
acceptable salts thereof.

Suitable serotonin and noradrenaline reuptake inhibitors of use in the
present invention include: venlafaxine, and pharmaceutically acceptable salis
thereof.

Combined use of one or more of the compounds of the invention with any
of the above described antidepressants may reduce, lessen or eliminate the
serious, adverse side effect of sexual dysfunction produced by these drugs in

both males and females.
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All of the U.S. patents that have been mentioned above in connection with

compounds used in the present invention are incorporated herein by reference.

Definitions

For convenience, certain terms employed in the specification, examples,
and appended claims are collected here.

It is to be understood that this invention is not limited to the particular
methodology, protocols, animal species or genera, and reagents described, as
such may vary. It is also to be understood that the terminology used herein is for
the purpose of describing particular embodiments only, and is not intended to
limit the scope of the present invention that will be limited only by the appended
claims.

As used herein the term “subject”, refers to an animal, preferably a
mammal, and most preferably a human both male and female, who has been the
object of treatment, observation or experiment.

The term “therapeutically effective amount” as used herein, means that
amount of active compound or pharmaceutical agent that elicits the biological or
medicinal response in a tissue system, animal or human that is being sought by a
researcher, veterinarian, medical doctor or other clinician, which includes
alleviation of one or more of the signs or symptoms of the disease or disorder
being treated.

The term "prophylactically effective amount” is intended to mean that
amount of a pharmaceutical drug that will prevent or reduce the risk of
occurrence of the biological or medical event that is sought to be prevented of a
tissue, a system, animal or human that is being sought by a researcher,
veterinarian, medical doctor or other clinician.

The term "pharmaceutically acceptable salis or esters” shall mean non-
toxic salts or esters of the compounds employed in this invention which are
generally prepared by reacting the free acid with a suitable organic or inorganic
base. Examples of such salts include, but are not limited to, acetate,

benzenesulfonate, benzoate, bicarbonate, bisulfate, bitartrate, borate, bromide,
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calcium, calcium edetate, camsylate, carbonate, chloride, clavulanate, citrate,
dihydrochloride, edetate, edisylate, estolate, esylate, fumarate, gluceptate,
gluconate, glutamate, glycollylarsanilate, hexylresorcinate, hydrabamine,
hydrobromide, hydrochloride, hydroxynapthoate, iodide, isothionate, lactate,
lactobionate, laurate, malate, maleate, mandelate, mesylate, methylbromide,
methylnitrate, methylsulfate, mucate, napsylate, nitrate, oleate, oxalate, pamaote,
palmitate, panthothenate, phosphate/diphosphate, polygalacturonate, potassium,
salicylate, sodium, stearate, subacetate, succinate, tannate, tartrate, teoclate,
tosylate, triethiodide, valerate.

Therefore, the term “a patient in need of treatment” as used herein will
refer to any subject or patient who currently has or may develop any of the above
syndromes or disorders, including any mood disorder which can be ireated by
antidepressant medication, or any other disorder in which the patient’s present
clinical condition or prognosis could benefit from the administration of one or
more compounds of Formula (1) alone or in combination with another therapeutic
intervention including but not limited to another medication.

The term “treating” or “treatment” as used herein, refers to any indicia of
success in the prevention or amelioration of an injury, pathology or condition
such as sexual dysfunction, including any objective or subjective parameter such
as abatement; remission; diminishing of symptoms or making the injury,
pathology, or condition more tolerable to the patient; slowing in the raie of
degeneration or decline or worsening of the illness; making the final point of
worsening less debilitating; or improving a subject’s physical or mental well-
being. The treatment or amelioration of symptoms can be based on objective or
subjective parameters; including the results of a physical examination,
neurological examination, and/or psychiatric evaluations. Accordingly, the term
“treating” or “treatment” includes the administration of the compounds or agents
of the present invention for treatment of any form of sexual dysfunction in both
males and females. In some instances, treatment with the compounds of the
present invention will done in combination with other compounds to prevent,
inhibit, or arrest the progression of the mood disorder.
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The term “therapeutic effect” as used herein, refers to the effective
improvement in or reduction of symptoms of sexual dysfunction.

The term “a therapeutically effective amount” as used herein means a
sufficient amount of one or more of the compounds of the invention {o produce a
therapeutic effect, as defined above, in a subject or patient in need of such
neuroprotection treatment.

The terms “subject” or “patient” are used herein interchangeably and as
used herein mean any mammal including but not limited to human beings
including a human patient or subject to which the compositions of the invention
can be administered. The term mammals include human patients, both male and
female and non-human primates, as well as experimental animals such as
rabbits, rats, and mice, and other animals.

Methods are known in the art for determining therapeutically and
prophylactically effective doses for the instant pharmaceutical composition. For
example the compound can be employed at a daily dose in the range of about
0.1 mg to 400 mg usually on a regimen of 1 to 2 times per day, for an average
adult human. The effective amount, however, may be varied depending upon the
particular compound used, the mode of administration, the strength of the
preparation, the mode of administration, and the advancement of the disease
condition. In addition, factors associated with the particular patient being treated,
including patient age, weight, diet and time of administration, will result in the
need to adjust dosages.

The compound may be administered to a subject by any conventional
route of administration, including, but not limited to, intravenous, oral,
subcutaneous, intramuscular, intradermal and parenteral. Depending on the
route of administration, compounds of Formula (1) can be constituted into any
form. For example, forms suitable for oral administration include solid forms,
such as pills, gelcaps, tablets, caplets, capsules (each including immediate
release, timed release and sustained release formulations), granules, and
powders. Forms suitable for oral administration also include liquid forms, such

as solutions, syrups, elixirs, emulsions, and suspensions. In addition, forms
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useful for parenteral administration include sterile solutions, emulsions and
suspensions.

To prepare the pharmaceutical compositions of this invention, one or more
compounds of formula (1) or salt thereof as the active ingredient is intimately
admixed with a pharmaceutical carrier according to conventional pharmaceutical
compounding techniques. Carriers are necessary and inert pharmaceutical
excipients, including, but not limited to, binders, suspending agents, lubricants,
flavorings, sweeteners, preservatives, dyes, and coatings. In preparing
compositions in oral dosage form, any of the usual pharmaceutical carriers may
be employed. For example, for liquid oral preparations, suitable carriers and
additives include water, glycols, oils, alcohols, flavoring agents, preservatives,
coloring agents and the like; for solid oral preparations, suitable carriers and
additives include starches, sugars, diluents, granulating agents, lubricants,
binders, disintegrating agents and the like. For parenteral use, the carrier will
usually comprise sterile water, though other ingredients, for example, for
purposes such as aiding solubility or for preservation, may be included.
Injectable suspensions may also be prepared, in which case appropriate liquid
carriers, suspending agents and the like may be employed.

" Because of their ease in administration, tablets and capsules represent
the most advantageous oral dosage unit form, in which case solid
pharmaceutical carriers are obviously employed. If desired, tablets may be sugar
coated or enteric coated by standard techniques. Suppositories may be
prepared, in which case cocoa butter could be used as the carrier. The tablets or
pills can be coated or otherwise compounded to provide a dosage form affording
the advantage of prolonged action. For example, the tablet or pills can comprise
an inner dosage and an outer dosage component, the latter being in the form of
an envelope over the former. The two components can be separated by an
enteric layer, which serves to resist disintegration in the stomach and permits the
inner component to pass intact into the duodenum or to be delayed in release. A

variety of material can be used for such enteric layers or coatings, such materials
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including a number of polymeric acids with such materials as shellac, cetyl
alcohol and cellulose acetate.

The active drug can also be administered in the form of liposome delivery
systems, such as small unilamellar vesicles, large unilamellar vesicles and
multilamellar vesicles. Liposomes can be formed from a variety of phosphoilipids,
such as cholesterol, stearylamine or phosphatidylcholines.

Active drug may also be delivered by the use of monoclonal antibodies as
individual carriers to which the compound molecules are coupled. Active drug
may also be coupled with soluble polymers as targetable drug carriers. Such
polymers can include polyvinyl- pyrrolidone, pyran copolymer, polyhydroxy-
propyl-methacrylamide-phenol, polyhydroxy-ethyl-aspartamide-phenol, or
polyethyleneoxide-polylysine substituted with palmitoyl residues. Furthermore,
active drug may be coupled to a class of biodegradable polymers useful in
achieving controlled release of a drug, for example, polylactic acid, polyglycolic
acid, copolymers of polylactic and polyglycolic acid, polyepsilon caprolactone,
polyhydroxy butyric acid, polyorthoesters, polyacetals, polydihydropyrans,
polycyanoacrylates and cross linked or amphipathic block copolymers of
hydrogels.

Preferably these compositions are in unit dosage forms such as tablets,
pills, capsules, powders, granules, sterile parenteral solutions or suspensions,
metered aerosol or liquid sprays, drops, ampoules, auto-injector devices or
suppositories, for oral parenteral, intranasal, sublingual or rectal administration,
or for administration by inhalation or insufflation.

Altemnatively, the composition may be presented in a form suitable for
once-weekly or once-monthly administration; for exampie, an insoluble salt of the
active compound, such as the decanoate salt, may be adapted to provide a
depot preparation for intramuscular injection.

The pharmaceutical compositions herein will contain, per dosage unit,
e.d., tablet, capsule, powder, injection, teaspoonful, suppository and the like, an
amount of the active ingredient necessary to deliver an effective dose as

described above. For example, the pharmaceutical compositions herein can
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contain, per unit dosage unit, from about 25 to about 400 mg of the active
ingredient. Preferably, the range is from about 50 to about 200 mg of the active
ingredient.

In some embodiments of the present invention carbamate compounds
suitable for use in the practice of this invention will be administered either singly
or concomitantly with at least one or more other compounds or therapeutic
agents. In these embodiments, the present invention provides methods to treat
or prevent sexual dysfunction in a patient. The method includes the step of;
administering to a patient in need of treatment, an effective amount of one of the
carbamate compounds disclosed herein in combination with an effective amount
of one or more other compounds or therapeutic agents that may either cause or
them selves have the ability to treat sexual dysfunction or the ability to augment
the sexual dysfunction treatment effects of the compounds of the invention.

As used herein the term “concomitant administration” or “combination
administration” of a compound, therapeutic agent or known drug with a
compound of the present invention means administration of the one or more
compounds of the invention at such time that the other therapeutic agent, that
may cause sexual dysfunction, is being administered so that the combination will
have reduced tendency o cause sexual dysfunction. Such concomitant
administration can involve concurrent (i.e. at the same time), prior, or subsequent
administration of the other therapeutic agent with respect to the administration of
a compound of the present invention. A person of ordinary skill in the art, would
have no difficulty determining the appropriate timing, sequence and dosages of
administration for particular drugs and compounds of the present invention.

In addition, in some embodiments, the compounds of this invention will be
used, either alone or in combination with each other or in combination with one or
more other therapeutic medications as described above, or their salts or esters,
for manufacturing a medicament for the purpose of providing treatment of sexual
dysfunction to a patient or subject in need thereof.

“C+-C4 alkyl” as used herein refers to substituted or unsubstituted aliphatic
hydrocarbons having from 1 to 4 carbon atoms. Specifically included within the
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definition of “alkyl” are those aliphatic hydrocarbons that are optionally
substituted. In a preferred embodiment of the present invention, the C4-C4 alkyl
is either unsubstituted or substituted with phenyl.

The term “phenyl”, as used herein, whether used alone or as part of
another group, is defined as a substituted or unsubstituted aromatic hydrocarbon
ring group having 6 carbon atoms. Specifically included within the definition of
“phenyl” are those phenyl groups that are optionally substituted. For example, in
a preferred embodiment of the present invention, the, “phenyl” group is either
unsubstituted or substituted with halogen, C-C4 alkyl, C+-C4 alkoxy, amino, nitro,
or cyano.

It is understood that substituents and substitution patterns on the
compounds of the present invention can be seiected by one of ordinary skill in
the art to provide compounds that are chemically stable and that can be readily
synthesized by techniques known in the art as well as the methods provided
herein.

Representative 2-phenyl-1, 2-ethanediol monocarbomates and
dicarbamates include, for example, the following compounds:

The present invention includes the use of isolated enantiomers of
Formula 1. In one preferred embodiment, a pharmaceutical composition
comprising the isolated S-enantiomer of Formula 1 is used to provide adjuvant
antidepressant efficacy in a subject. In another preferred embodiment, a
pharmaceutical composition comprising the isolated R-enantiomer of Formula 1
is used to provide adjuvant antidepressant efficacy a subject

The present invention also includes the use of mixiures of
ehantiomers of Formula 1. In one aspect of the present invention, one
enantiomer will predominate. An enantiomer that predominates in the mixture is
one that is present in the mixture in an amount greater than any of the other
enantiomers present in the mixture, e.g., in an amount greater than 50%. In one
aspect, one enantiomer will predominate 1o the extent of 90% or to the extent of
91%, 92%, 93%, 94%, 95%, 96%, 97% or 98% or greater. In one preferred
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embodiment, the enantiomer that predominates in a composition comprising a
compound of Formula 1 is the S-enantiomer of Formula 1.

The present invention provides methods of using enantiomers and
enantiomeric mixtures of compounds represented by Formula 1. A carbamate
enantiomer of Formula 1 contains an asymmetric chiral carbon at the benzylic
position, which is the second aliphatic carbon adjacent to the phenyl ring.

An enantiomer that is isolated is one that is substantially free of the
corresponding enantiomer. Thus, an isolated enantiomer refers to a compound
that is separated via separation techniques or prepared free of the corresponding
enantiomer. The term “substantially free,” as used herein, means that the
compound is made up of a significantly greater proportion of one enantiomer. In
preferred embodiments, the compound includes at least about 90% by weight of
a preferred enantiomer. In other embodiments of the invention, the compound
includes at least about 99% by weight of a preferred enantiomer. Preferred
enantiomers can be isolated from racemic mixtures by any method known to
those skilled in the art, including high performance liquid chromatography (HPLC)
and the formation and crystallization of chiral salts, or preferred enantiomers can
be prepared by methods described herein.

Carbamate Compounds as Pharmaceuticals:

The present invention provides racemic mixtures, enantiomeric
mixtures and isolated enantiomers of Formula 1 as pharmaceuticals. The
carbamate compounds are formulated as pharmaceuticals to provide adjuvant
antidepressant action in a subject.

In general, the carbamate compounds of the present invention can
be administered as pharmaceutical compositions by any method known in the art
for administering therapeutic drugs including oral, buccal, topical, systemic (e.g.,
transdermal, intranasal, or by suppository), or parenteral (e.g., inframuscular,
subcutaneous, or intravenous injection.) Administration of the compounds
directly to the nervous system can include, for example, administration to

intracerebral, intraventricular, intacerebroventricular, intrathecal, intracisternal,
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intraspinal or peri-spinal routes of administration by delivery via intracranial or
intravertebral needles or catheters with or without pump devices.

Compositions can take the form of tablets, pilis, capsules,
semisolids, powders, sustained release formulations, solutions, suspensions,
emulsions, syrups, elixirs, aerosols, or any other appropriate compositions; and
comprise at least one compound of this invention in combination with at least one
pharmaceutically acceptable excipient. Suitable excipients are well known to
persons of ordinary skill in the art, and they, and the methods of formulating the
compositions, can be found in such standard references as Alfonso AR:
Remington’s Pharmaceutical Sciences, 17th ed., Mack Publishing Company,

Easton PA, 1985, the disclosure of which is incorporated herein by reference in
its entirety and for all purposes. Suitable liquid carriers, especially for injectable
solutions, include water, agueous saline solution, aqueous dextrose solution, and
glycols.

The carbamate compounds can be provided as aqueous
suspensions. Aqueous suspensions of the invention can contain a carbamate
compound in admixiure with excipients suitable for the manufacture of aqueous
suspensions. Such excipients can include, for example, a suspending agent,
such as sodium carboxymethyiceliulose, methylceliulose,
hydroxypropylmethylcellulose, sodium alginate, polyvinylpyrrolidone, gum
tragacanth and gum acacia, and dispersing or wetting agents such as a naturally
occuiring phosphatide (e.g., lecithin), a condensation product of an alkylene
oxide with a fatty acid (e.g., polyoxyethylene stearate), a condensation product of
ethylene oxide with a long chain aliphatic alcohol (e.g., heptadecaethylene
oxycetanol), a condensation product of ethylene oxide with a partial ester derived
from a fatty acid and a hexitol (e.g., polyoxyethylene sorbitol mono-oleate), or a
condensation product of ethylene oxide with a partial ester derived from fatty acid
and a hexitol anhydride (e.g., polyoxyethylene sorbitan mono-oleate).

The agueous suspension can also contain one or more
preservatives such as ethyl or n-propyl p-hydroxybenzoate, one or more coloring
agents, one or more flavoring agents, and one or more sweetening agents, such
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as sucrose, aspartame or saccharin. Formulations can be adjusted for
osmolarity.

Oil suspensions for use in the present methods can be formulated
by suspending a carbamate compound in a vegetable ail, such as arachis oil,
olive cil, sesame oil or coconut oil, or in a mineral oil such as liquid paraffin; or a
mixture of these. The oil suspensions can contain a thickening agent, such as
beeswax, hard paraffin or cetyl alcohol. Sweetening agents can be added to
provide a palatable oral preparation, such as glycerol, sorbitol or sucrose. These
formulations can be preserved by the addition of an antioxidant such as ascorbic
acid. As an example of an injectable oil vehicle, see Minto, J. Pharmacol. Exp.
Ther. 281:93-102, 1997. The pharmaceutical formulations of the invention can
also be in the form of oil-in-water emulsions. The oily phase can be a vegetable
oil or a mineral oil, described above, or a mixture of these.

Suitable emulsifying agents include naturally occurring gums, such
as gum acacia and gum tragacanth, naturally occurring phosphatides, such as
saybean lecithin, esters or partial esters derived from faity acids and hexitol
anhydrides, such as sorbitan mono-oleate, and condensation products of these
partial esters with ethylene oxide, such as polyoxyethylene sorbitan mono-oleate.
The emulsion can also contain sweetening agents and flavoring agents, as in the
formulation of syrups and elixirs. Such formulations can also contain a
demuicent, a preservative, or a coloring agent.

The compound of choice, alone or in combination with other
suitable components can be made into aerosol formulations (i.e., they can be
“nebulized”) to be administered via inhalation. Aercsol formulations can be
placed into pressurized acceptable propellants, such as dichlorodifluoromethane,
propane, nitrogen, and the like.

Formulations of the present invention suitable for parenteral
administration, such as, for example, by intraarticular (in the joints), intravenous,
intramuscular, intradermal, intraperitoneal, and subcutaneous routes, can include
aqueous and non-aqueous, isotonic sterile injection solutions, which can contain

antioxidants, buffers, bacteriostats, and solutes that render the formulation
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isotonic with the biood of the intended recipient, and aqueous and non-aqueous
sterile suspensions that can include suspending agents, solubilizers, thickening
agents, stabilizers, and preservatives. Among the acceptable vehicles and
solvents that can be employed are water and Ringet's solution, an isotonic
sodium chloride. In addition, sterile fixed oils can conventionally be employed as
a solvent or suspending medium. For this purpose any bland fixed oil can be
employed including synthetic mono- or diglycerides. In addition, fatty acids such
as oleic acid can likewise be used in the preparation of injectables. These
solutions are sterile and generally free of undesirable matter.

Where the compounds are sufficiently soluble they can be
dissolved directly in normal saline with or without the use of suitable organic
solvents, such as propylene glycol or polyethyiene glycol. Dispersions of the
finely divided compounds can be made-up in aqueous starch or sodium
carboxymethyl celiuiose solution, or in suitable oil, such as arachis oil. These
formulations can be sterilized by conventional, well-known sterilization
techniques. The formulations can contain pharmaceutically acceptable auxiliary
substances as required to approximate physiological conditions such as pH
adjusting and buffering agents, toxicity adjusting agents, e.g., sodium acetate,
sodium chloride, potassium chloride, calcium chloride, sodium lactate and the
like.

The concentration of a carbamate compound in these formulations
can vary widely, and will be selected primarily based on fluid volumes,
viscosities, body weight, and the like, in accordance with the particular mode of
administration selected and the patient's needs. For IV administration, the
formulation can be a sterile injectable preparation, such as a sterile injectable
aqueous or oleaginous suspension. This suspension can be formulated
according to the known art using those suitable dispersing or wetting agents and
suspending agents. The sterile injectable preparation can also be a sterile
injectable solution or suspension in a nontoxic parenterally acceptable diluents or
solvent, such as a solution of 1,3-butanediol. The formulations of commends can

be presented in unit-dose or multi-dose sealed containers, such as ampoules
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and vials. Injection solutions and suspensions can be prepared from sterile
powders, granules, and tablets of the kind previously described.

A carbamate compound suitable for use in the practice of this
invention can be and is preferably administered orally. The amount of a
compound of the present invention in the composition can vary widely depending
on the type of composition, size of a unit dosage, kind of excipients, and other
factors well known to those of ordinary skill in the art. In general, the final
composition can comprise, for example, from 0.000001 percent by weight (% w)
to 50 % w of the carbamate compound, preferably 0.00001 % w to 25% w, with
the remainder being the excipient or excipients.

Pharmaceutical formulations for oral administration can be
formulated using pharmaceutically acceptable carriers well known in the art in
dosages suitable for oral administration. Such carriers enable the
pharmaceutical formulations 1o be formulated in unit dosage forms as tablets,
pills, powder, dragees, capsules, liquids, lozenges, gels, syrups, slurries,
suspensions, etc. suitable for ingestion by the patient.

Formulations suitable for oral administration can consist of (a) liquid
solutions, such as an effective amount of the pharmaceutical formulation
suspended in a diluents, such as water, saline or PEG 400; (b) capsules, sachets
or tablets, each containing a predetermined amount of the active ingredient, as
liquids, solids, granules or gelatin; (c) suspensions in an appropriate liquid; and
{(d) suitable emulsions.

Pharmaceutical preparations for oral use can be obtained through
combination of the compounds of the present invention with a solid excipient,
optionally grinding a resulting mixture, and processing the mixture of granules,
after adding suitable additional compounds, if desired, to obtain tablets or dragee
cores. Suitable solid excipients are carbohydrate or protein fillers and include,
but are not limited to sugars, including lactose, sucrose, mannitol, or sorbitol;
starch from corn, wheat, rice, potato, or other plants; cellulose such as methyl
cellulose, hydroxymethy! cellulose, hydroxypropylmethyl-cellulose or sodium
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carboxymethylcellulose; and gums including arabic and tragacanth; as well as
proteins such as gelatin and collagen.

If desired, disintegrating or solubilizing agents can be added, such
as the cross-linked polyviny! pyrrolidone, agar, alginic acid, or a salt thereof, such
as sodium alginate. Tablet forms can include one or more of lactose, sucrose,
mannitol, sorbitol, calcium phosphates, corn starch, potato starch,
microcrystalline cellulose, gelatin, colloidal silicon dioxide, talc, magnesium
stearate, stearic acid, and other excipients, colorants, fillers, binders, diluents,
buffering agents, moistening agents, preservatives, flavoring agents, dyes,
disintegrating agents, and pharmaceutically compatible carriers. Lozenge forms
can comprise the active ingredient in a flavor, e.g., sucrose, as well as pastilles
comprising the active ingredient in an inert base, such as gelatin and glycerin or
sucrose and acacia emulsions, gels, and the like containing, in addition to the
active ingredient, carriers known in the art.

The compounds of the present invention can also be administered
in the form of suppositories for rectal administration of the drug. These
formulations can be prepared by mixing the drug with a suitable non-irritating
excipient that is solid at ordinary temperatures but liquid at the rectal
temperatures and will therefore melt in the rectum to release the drug. Such
materials are cocoa butter and polyethylene glycols.

The compounds of the present invention can also be administered
by intranasal, intraocular, intravaginal, and intrarectal routes including
suppositories, insufflation, powders and aerosol formulations (for examples of
steroid inhalants, see Rohatagi, J. Clin. Pharmacol. 35:1187-1193, 1995; Tjwa,
Ann. Allergy Asthma Immunol. 75:107-111, 1995).

The compounds of the present invention can be delivered
fransdermally, by a topical route, formulated as applicator sticks, solutions,
suspensions, emuisions, gels, creams, ointments, pastes, jellies, paints,
powders, and aerosols.

Encapsulating materials can also be employed with the compounds

of the present invention and the term “composition” can include the active
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ingredient in combination with an encapsulating material as a formulation, with or
without other carriers. For example, the compounds of the present invention can
also be delivered as microspheres for slow release in the body. In one
embodiment, microspheres can be administered via intradermal injection of drug
(e.g., mifepristone)-containing microspheres, which slowly release
subcutaneously (see Rao, J. Biomater Sci. Polym. Ed. 7:623-645, 1995; as
biodegradable and injectable gel formulations (see, e.g., Gao, Pharm. Res.
12:857-863, 1995); or, as microspheres for oral administration (see, e.g., Evyles,
J. Pharm. Pharmacol. 49:669-674, 1997). Both transdermal and intradermal
routes afford constant delivery for weeks or months. Cachets can also be used
in the delivery of the compounds of the present invention.

In another embodiment, the compounds of the present invention
can be delivered by the use of liposomes which fuse with the cellular membrane
or are endocytosed, i.e., by employing ligands attached to the liposome that bind
to surface membrane protein receptors of the cell resulting in endocytosis. By
using liposomes, particularly where the liposome surface carries ligands specific
for target cells, or are otherwise preferentially directed to a specific organ, one
can focus the delivery of the carbamate compound into target cells in vivo. (See,
e.g., Al-Muhammed, J. Microencapsul. 13:293-306, 1996; Chonn, Curr. Opin.
Biotechnol. 6:698-708, 1995; Ostro, Am. J. Hosp. Pharm. 46:1576-1587, 1989).

The pharmaceutical formulations of the invention can be provided
as a salt and can be formed with many acids, including but not limited o
hydrochloric, sulfuric, acetic, lactic, tartaric, malic, succinic, etc. Salts tend o be
more soluble in aqueous or other protonic solvents that are the corresponding
free base forms. in other cases, the preferred preparation can be a lyophilized
powder which can contain, for example, any or all of the following: 1 mM-50 mM
histidine, 0.1%-2% sucrose, 2%-7% mannitol, at a pH range of 4.5 t0 5.5, that is
combined with buffer prior to use.

Pharmaceutically acceptable salts and esters refer to salis and
esters that are pharmaceutically acceptable and have the desired

pharmacological properties. Such salts include salts that may be formed where
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acidic protons present in the compounds are capable of reacting with inorganic or
organic bases. Suitable inorganic salts include those formed with the alkali
metals, e.g. sodium and potassium, magnesium, calcium, and aluminum.
Suitable organic salts include those formed with organic bases such as the
amine bases, e.g. ethanolamine, diethanolamine, triethanoclamine, tromethamine,
N methylglucamine, and the like. Pharmaceutically acceptable salts can also
include acid addition salts formed from the reaction of amine moieties in the
parent compound with inorganic acids (e.g. hydrochloric and hydrobromic acids)
and organic acids (e.g. acetic acid, citric acid, maleic acid, and the alkane- and
arene-sulfonic acids such as methanesulfonic acid and benzenesulifonic acid).
Pharmaceutically acceptable esters include esters formed from carboxy,
sulfonyloxy, and phosphonoxy groups present in the compounds. When there
are two acidic groups present, a pharmaceutically acceptable salt or ester may
be a mono-acid-mono-salt or ester or a di-salt or ester; and similarly where there
are more than two acidic groups present, some or all of such groups can be
salified or esterified.

Compounds named in this invention can be present in unsalified or
unesterified form, or in salified and/or esterified form, and the naming of such
compounds is intended to include both the original (unsalified and unesterified)
compound and its pharmaceutically acceptable salts and esters. The present
invention includes pharmaceutically acceptable salt and ester forms of Formuia
(1). More than one crystal form of an enantiomer of Formula 1 can exist and as
such are also included in the present invention.

A pharmaceutical composition of the invention can optionally
contain, in addition to a carbamate compound, at least one other therapeutic
agent useful in the treatment of sexual dysfunction. For example the carbamate
compounds of Formula 1 can be combined physically with other sexual
dysfunction treatments in fixed dose combinations to simplify their administration.

Methods of formulating pharmaceutical compositions have been

described in numerous publications such as Pharmaceutical Dosage Forms:

Tablets. Second Edition. Revised and Expanded. Volumes 1-3, edited by
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Lieberman et al; Pharmaceutical Dosage Forms: Parenteral Medications.
Volumes 1-2, edited by Avis et al; and Pharmaceutical Dosage Forms: Disperse
Systems. Volumes 1-2, edited by Lieberman et al; published by Marcel Dekker,
Inc, the disclosure of which are herein incorporated by reference in their
entireties and for all purposes.

The pharmaceutical compositions are generally formulated as
sterile, substantially isotonic and in full compliance with all Good Manufacturing
Practice (GMP) regulations of the U.S. Food and Drug Administration.

Dosage Regimens

The present invention provides methods of providing adjuvant
antidepressant action in a mammal using carbamate compounds. The amount of
the carbamate compound necessary to reduce or prevent sexual dysfunction is
defined as:a therapeutically or a pharmaceutically effective dose. The dosage
schedule and amounts effective for this use, i.e., the dosing or dosage regimen
will depend on a variety of factors including the stage of the disease, the patient’s
physical status, age and the like. In calculating the dosage regimen for a patient,
the mode of administration is also taken into account.

A person of ordinary skill in the art will be able without undue
experimentation, having regard to that skill and this disciosure, to determine a
therapeutically effective amount of a particular substituted carbamate compound
for practice of this invention (see, e.g., Lieberman, Pharmaceutical Dosage
Forms (Vols. 1-3, 1992); Lloyd, 1999, The art, Science and Technoiogy of
Pharmaceutical Compounding; and Pickar, 1999, Dosage Calculations). A
therapeutically effective dose is also one in which any toxic or detrimental side
effects of the active agent is outweighed in clinical terms by therapeutically
beneficial effects. It is to be further noted that for each particular subject, specific
dosage regimens should be evaluated and adjusted over time according to the
individual need and professional judgment of the person administering or

supervising the administration of the compounds.
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For treatment purposes, the compositions or compounds disclosed
herein can be administered to the subject in a single bolus delivery, via
continuous delivery over an extended time period, or in a repeated administration
protocol (e.g., by an hourly, daily or weekly, repeated administration protocol).
The pharmaceutical formulations of the present invention can be administered,
for example, one or more times daily, 3 times per week, or weekly. In one
embodiment of the present invention, the pharmaceutical formulations of the
present invention are orally administered once or twice daily.

In this context, a therapeutically effective dosage of the biologically
active agent(s) can include repeated doses within a prolonged treatment regimen
that will yield clinically significant results to provide antidepressant action.
Determination of effective dosages in this context is typically based on animal
model studies followed up by human clinical trials and is guided by determining
effective dosages and administration protocols that significantly reduce the
occurrence or severity of targeted exposure symptoms or conditions in the
subject. Suitable models in this regard include, for example, murine, rat, porcine,
feline, non-human primate, and other accepted animal model subjects known in
the art. Alternatively, effective dosages can be determined using in vitro models
{e.g., immunologic and histopathologic assays). Using such models, only
ordinary calculations and adjustments are typically required to determine an
appropriate concentration and dose to administer a therapeutically effective
amount of the biologically active agent(s) (e.g., amounis that are intranasally
effective, transdermally efiective, intravenously effective, or intramuscularly
effective to elicit a desired response).

In an exemplary embodiment of the present invention, unit dosage
forms of the compounds are prepared for standard administration regimens. In
this way, the composition can be subdivided readily into smaller doses at the
physician’s direction. For exampie, unit dosages can be made up in packeted
powders, vials or ampoules and preferably in capsule or tablet form.

The active compound present in these unit dosage forms of the

composition can be present in an amount of, for example, from about 10 mg. to
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about one gram or more, for single or multiple daily administration, according to
the particular need of the patient. By initiating the treatment regimen with a
minimal daily dose of about one gram, the blood leveis of the carbamate
compounds can be used o determine whether a larger or smaller dose is
indicated.

Effective administration of the carbamate compounds of this
invention can be administered, for example, at an oral or parenteral dose of from
about 0.01 mg/kg/dose to about 150 mg/kg/dose. Preferably, administration will
be from about 0.1 /mg/kg/dose to about 25 mg/kg/dose, more preferably from
about 0.2 to about 18 mg/kg/dose. Therefore, the therapeutically effective
amount of the active ingredient contained per dosage unit as described herein
can be, for example, from about 1 mg/day to about 7000 mg/day for a subject
having, for example, an average weight of 70 kg.

The methods of this invention also provide for kits for use in
providing treatment of sexual dysfunction. After a pharmaceutical composition
compyrising one or more carbamate compounds of this invention, with the
possible addition of one or more other compounds of therapeutic benefit, has
been formulated in a suitable carrier, it can be placed in an appropriate container
and labeled for providing adjuvant antidepressant action. Additionally, another
pharmaceutical comprising at least one other therapeutic agent useful in the
provide antidepressant action can be placed in the container as well and labeled
for treatment of the indicated disease. Such labeling can include, for example,
instructions concerning the amount, frequency and method of administration of
each pharmaceutical.

Although the foregoing invention has been described in detail by
way of example for purposes of clarity of understanding, it will be apparent to the
artisan that certain changes and modifications are comprehended by the
disclosure and may be practiced without undue experimentation within the scope
of the appended claims, which are presented by way of illustration not limitation.
The following examples are provided to illustrate specific aspects of the invention
and are not meant {o be timitétions.
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References cited

All references cited herein are incorporated herein by reference in their
entirety and for all purposes to the same extent as if each individual publication
or patent or patent application was specifically and individually indicated to be
incorporated by reference in its entirety for all purposes.

The discussion of references herein is intended merely to summarize the
assertions made by their authors and no admission is made that any reference
constitutes prior art. Applicants reserve the right to challenge the accuracy and
pertinence of the cited references.

The present invention is not to be limited in terms of the particular
embodiments described in this application, which are intended as single
illustrations of individual aspects of the invention. Many modifications and
variations of this invention can be made without departing from its spirit and
scope, as will be apparent to those skilled in the art. Functionally equivalent
methods and apparatus within the scope of the invention, in addition to those
enumerated herein will be apparent to those skilled in the art from the foregoing
description and accompanying drawings. Such modifications and variations are
intended to fall within the scope of the appended claims. The present invention
is to be limited only by the terms of the appended claims, along with the full

scope of equivalents to which such claims are entitled.
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WHAT {S CLAIMED IS:

1. A method of treating sexual dysfunction in a subject, comprising the step

of the administration, to a subject in need of such treatment, of a therapeutically

effective amount of a compound of the Formula (1)

l A OCNR;R,

/ = NH,

Rx

4y
or a pharmaceutically acceptable salt or ester thereof:
wherein

R is a member selected from the group consisting of hydrogen, lower alkyl
of 1 to 8 carbon atoms, halogen selected from F, Cl, Br and |, alkoxy containing 1
to 3 carbon atoms, hitro, hydroxy, triffuoromethyl, and thioalkoxy containing 1 1o 3
carbon atoms;

X is an integer of 1 to 3, with the proviso that R may be the same or
different when xis 2 or 3;

R: and R. can be the same or different from each other and are
independently selected from the group consisting of hydrogen, tower alkyl of 1 to
8 carbon atoms, aryt, arylalkyl, cycloalkyl of 3 to 7 carbon atoms;

Ry and Rz can be joined to form a 5 to 7-membered heterocycle
substituted with a member selected from the group consisting of hydrogen, alkyl,
and aryl groups,

wherein the cyclic compound can comprise 1 to 2 nitrogen atoms and 0 to
1 oxygen atom,

wherein the nitrogen atoms are not directly connected with each other or
with the oxygen atom.

2. The method of claim 1 wherein R is hydrogen and x=1
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3. The method of claim 1 wherein R, R1 and R2 are all selected from
hydrogen and x=1
4, A method of treating sexual dysfunction in a subject, comprising the step
of the administration, to a subject in need of such treatment, of a therapeutically
effective amount of an enantiomer of Formula 1 substantially free of other
enantiomers or an enantiomeric mixture wherein one enantiomer of Formuia 1
predominates;

O

l X OCNR,R,

/ Z NH,

¢y
or a pharmaceutically acceptable salt or ester thereof;
wherein;

R is a member selected from the group consisting of hydrogen, lower alkyl
of 1 to 8 carbon atoms, halogen selected from F, Cl, Br and 1, alkoxy containing 1
to 3 carbon atoms, nitro, hydroxy, trifluoromethyl, and thioalkoxy containing 1 to 3
carbon atoms;

x is an integer of 1 fo 3, with the proviso that R may be the same or
different when x is 2 or 3;

R+ and Rz can be the same or different from each other and are
independently selected from the group consisting of hydrogen, lower alkyl of 1 to
8 carbon atoms, aryl, arylalkyl, cycloalkyl of 3 to 7 carbon atoms;

Ry and R can be joined to form a 5 to 7-membered heterocycle
substituted with a member selected from the group consisting of hydrogen, alkyl,
and aryl groups,

wherein the cyclic compound can comprise 1 to 2 nitrogen atoms and 0 to
1 oxygen atom,

wherein the nitrogen atoms are not directly connected with eabh other or

with the oxygen atom.
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5. The method of claim 4 wherein Rx is hydrogen

6. The method of claim 4 wherein Rx, R1 and R2 are all selected from
hydrogen

7. The method of claim 4 wherein one enantiomer selected from the group

consisting of Formula 1 predominates to the extent of about 90% or greater.

8. The method of claim 4 wherein one enantiomer selected from the group
consisting of Formula 1 predominates to the extent of about 98% or greater.

9. The method of claim 4 wherein the enantiomer selected from the group
consisting of Formula 1 is an enantiomer selected from the group consisting of
Formulatia; (note: in the structural formula of Formula 1a below the amino group
attached 1o the beta carbon projects into the plane of the paper)

X OCNR R,

l/ = NH,

Rx

ey
or a pharmaceutically acceptable salt or ester thereof;
wherein;

Rx is a member selected from the group consisting of hydrogen, lower
alkyl of 1 1o 8 carbon atoms, halogen selected from F, Cl, Br and {, alkoxy
containing 1 to 3 carbon atoms, nitro, hydroxy, trifluoromethyl, and thioalkoxy
containing 1 to 3 carbon atoms;

X is an integer of 1 to 3, with the proviso that R may be the same or
different when x is 2 or 3;

Ri and Ro can be the same or different from each other and are
independently selected from the group consisting of hydrogen, lower alkyl of 1 to
8 carbon atoms, aryi, arylalkyl, cycloalkyl of 3 to 7 carbon atoms;

Ry and Rz can be joined to form a 5 to 7-membered heterocycle
substituted with a member selected from the group consisting of hydrogen, alkyl,

and aryl groups,
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wherein the cyclic compound can comprise 0 o 2 nitrogen atoms and 0 to
1 oxygen atoms,

wherein the nitrogen atoms are not directly connecied with each other or
with the oxygen atom.
10.  The method of claim 9 wherein R is hydrogen and x=1
11. The method of claim 9 wherein R, R1 and R2 are all selected from
hydrogen and x=1
12. The method of claim 9 wherein one enantiomer selected from the group
consisting of Formula 1a predominates to the extent of about 90% or greater.
13. The method of claim 4 wherein one enantiomer selected from the group
consisting of Formula 1a predominates to the extent of about 98% or greater.
14.  The method of claim 4 wherein the enantiomer of Formula 1a substantially
free of other enantiomers is an enantiomer of Formula 1b or an enantiomeric
mixture wherein the enantiomer of Formula 1b predominates. This is O-
carbamoyl-(D)-phenylalaninol, this compound can also be named (R)-(beta-

amino-benzenepropyl) carbamate monohydrochioric acid.

O)kNHZ

NH, Formula 1b
(note: in the structural formula of Formula 1b above (test compound), the
amino group attached to the beta carbon projects into the plane of the paper.

This is the dexirorotary (D) enantiomer that is of absolute configuration (R)

15. The method of claim 14 wherein the enantiomer of Formula 1b
predominates to the extent of about 90% or greater.

16. The method of claim 14 wherein the enantiomer of Formula 1b
predominates to the extent of about 98% or greater.

17. The method of claim 14 wherein the therapeutically effective amount of
enantiomer is from about 0.01 mg/kg/dose to about 300 mg/kg/dose.
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18. A method of treating sexual dysfunction in a subject, comprising the step
of the concomitant administration, to a subject in need of such treatment, of a
therapeutic agent that may cause sexual dysfunction and a therapeutically
effective amount of an enantiomer of Formula 1 substantially free of other
enantiomers or an enantiomeric mixture wherein one enantiomer of Formula 1

predominates;
O

l IS OCNR,R,

/ = NH,

Rx

0y
or a pharmaceutically acceptable salt or ester thereof;
wherein; -

R is a member éelected from the group consisting of hydrogen, lower alkyl
of 1 to 8 carbon atoms, halogen selected from F, Cl, Br and I, alkoxy containing 1
to 3 carbon atoms, nitro, hydroxy, trifluoromethyl, and thioalkoxy containing 1 1o 3
carbon atoms;

X is an integer of 1 to 3, with the proviso that R may be the same or
different when xis 2 or 3;

Ri and R. can be the same or different from each other and are
independently selected from the group consisting of hydrogen, lower alkyl of 1 to
8 carbon atoms, aryl, arylalkyl, cycloalkyl of 3 to 7 carbon atoms;

Ry and R: can be joined to form a 5 to 7-membered heterocycle
substituted with a member selected from the group consisting of hydrogen, alkyl,
and aryl groups,

wherein the cyclic compound can comprise 1 1o 2 nitrogen atoms and 0 to
1 oxygen atom,

wherein the nitrogen atoms are not directly connected with each other or
with the oxygen atom.

19. The method of claim 18 wherein Rx is hydrogen
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20. The method of claim 18 wherein Rx, Rt and R2 are all selected from
hydrogen
21.  The method of claim 18 wherein one enantiomer selected from the group
consisting of Formula 1 predominates to the extent of about 80% or greater.
22. The method of claim 18 wherein one enantiomer selected from the group
consisting of Formula 1 predominates to the extent of about 98% or greater.
23. The method of claim 18 wherein the enantiomer selected from the group
consisting of Formula 1 is an enantiomer selected from the group consisting of
Formulat;

O

’ = OQNRIR2

K = NH,

Rx

@
or a pharmaceutically acceptable salt or ester thereof;
wherein;

Rx is a member selected from the group consisting of hydrogen, lower
alkyl of 1 to 8 carbon atoms, halogen selected from F, Cl, Br and |, aikoxy
containing 1 to 3 carbon atoms, nitro, hydroxy, trifluoromethyi, and thioalkoxy
containing 1 to 8 carbon atoms;

X is an integer of 1 1o 3, with the proviso that R may be the same or
different when xis 2 or 3;

R¢ and R; can be the same or different from each other and are
independently selected from the group consisting of hydrogen, lower alkyl of 1 to
8 carbon atoms, aryl, arylalkyl, cycloalkyl of 3 to 7 carbon atoms;

‘Fh and Rz can be joined fo form a 5 to 7-membered heterocycle
substituted with a member selected from the group consisting of hydrogen, alkyl,
and aryl groups,

wherein the cyclic compound can comprise 0 to 2 nitrogen atoms and 0 to
1 oxygen atoms,
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wherein the nitrogen atoms are not directly connected with each other or
with the oxygen atom.
24.  The method of claim 23 wherein R is hydrogen and x=1
25. The method of claim 23 wherein R, R1 and R2 are all selected from
hydrogen and x=1
26. The method of claim 23 wherein one enantiomer selected from the group
consisting of Formula 1 predominates to the exient of about 20% or greater.
27. The method of claim 23 wherein one enantiomer selected from the group
consisting of Formula 1 predominates to the extent of about 98% or greater.
28. The method of claim 18 wherein the enantiomer of Formula 1 substantially
free of other enantiomers is an enantiomer of Formula 1b or an enantiomeric
mixture wherein the enantiomer of Formula 1b predominates. This is O-
carbamoyl-(D)-phenyialaninol, this compound can also be named (R)-(beta-
amino-benzenepropyl) carbamate monohydrochloric acid.

O/“\NH’7

NH, Formula 1b

(note: in the structural formula of Formula 1b above (test compound), the
amino group attached to the beta carbon projects into the plane of the paper.
This is the dextrorotary (D) enantiomer that is of absolute configuration (R)

29. The method of claim 28 wherein the enantiomer of Formula 1b
predominates to the exient of about 90% or greater.

30. The method of claim 28 wherein the enantiomer of Formula 1b
predominates to the extent of about 98% or greater.

31. The method of claim 28 wherein the other therapeutic agent is chosen

from the group consisting of; selective serotonin reuptake inhibitors (SSRI’'s);
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selective serotonin and norepinephrine reuptake inhibitors (SNRI’s); older
tricyclic antidepressants (TCAs); monoamine oxidase inhibitors (MAO-inhibitors),
reversible inhibitors of monoamine oxidase (RIMAs), tertiary amine tricyclics and
secondary amine tricyclic antidepressants

32. The method of claim 28 wherein the other therapeutic agent is chosen
from the group consisting of; fluoxetine, duloxetine, venlafaxine, milnacipran,
citalopram, fluvoxamine, paroxetine, sertraline, 5- MCA-NAT , lithium carbonate
(iCO3), isocarboxazid, phenelzine, franylcypromine, selegiline, moclobemide,
kappa opioid receptor antagonists; selective neurokinin antagonists, corticotropin
releasing factor (CRF) antagonisis, antagonists of tachykinins , a-
adrenoreceptor antagonists. amitriptyline, ctomipramine, doxepin, imipramine, :
venlafaxine, trimipramine, amoxapine, desipramine, maprotiline, nortriptyline and
protriptyline, and pharmaceutically acceptable salis thereof.

33. The method of claim 28 wherein the therapeutically effective amount of
enantiomer is from about 0.01 mg/kg/dose to about 300 mg/kg/dose.
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