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PTO/AIA/15 (10-17) 

Approved for use through 11/30/2020. 0MB 0651-0032 

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

Under the Paperwork Reduction Act of 1995 no persons are required to respond to a collection of information unless it displays a valid 0MB control number 

UTILITY Attorney Docket No. 1258.19CT 

PATENT APPLICATION First Named Inventor Fionn Hurley 
' 

TRANSMITTAL Title Compositions comprn;lng (R)-2-amino--3-pheny!propy: carbamate :me us'3S thereof 

Priority Mail Express® 
\... {Only for new nonprovisional applications under 37 CFR 1.53/b)) Label Na. 

APPLICATION ELEMENTS Commissioner for Patents 

See MPEP chapter 600 concerning utility patent application contents. ADDRESS TO: P.O. Box 1450 
Alexandria, VA 22313-1450 

1. □ Fee Transmittal Form ACCOMPANYING APPLICATION PAPERS 
(PTO/SB/17 or equivalent) 

2. □ Applicant asserts small entity status. 10. D Assignment Papers 

See 37 CFR 1.27 {cover sheet & document{s)) 

3. □ Applicant certifies micro entity status. See 37 CFR 1.29. 
Name of Assignee 

Applicant must attach form PTO/SB/15A or 8 or equivalent. 

4.[2] Specification [Total Pages 20 l 11.D 37 CFR 3.73(c) Statement 0 Power of Attorney 
Both the claims and abstract must start on a new page. (when there is an assignee) 

(See MPEP § 608.0l{o) for information on the preferred arrangement) 12. □ English Translation Document 
5.0 Drawing(s) (35 U.S.C. 113) [ Total Sheets 5 l Uf applicable) 

6. Inventor's Oath or Declaration [Total Pages 1 l 13.[2] Information Disclosure Statement 
(including substitute statements under 37 CFR 1.64 and assignments (PTO/SB/08 or PT0-1449) 

serving as an oath or declaration under 37 CFR 1.63/e}} D Copies of citations attached 
a. D Newly executed {original or copy) 

14.[2] Preliminary Amendment 
b. [2J A copy from a prior application {37 CFR 1.63{d)) 15. □ Return Receipt Postcard 

7.[2] Application Data Sheet * See note below. (MPEP § 503) (Should be specifically itemized) 

See 37 CFR 1.76 (PTO/AIA/14 or equivalent) 16. □ Certified Copy of Priority Document(s) 
8. CD-ROM or CD-R lif foreign priority is claimed) 

in duplicate, large table, or Computer Program (Appendix) 17. □ Nonpublication Request 

□ Landscape Table on CD Under 35 U.S. C. 122(b)(2)(B)li). Applicant must attach form PTO/SB/35 

9. Nucleotide and/or Amino Acid Sequence Submission 
or equivalent. 

(if applicable, items a. - c. are required) 18. □ Other: 

a. D Computer Readable Form {CRF) 

b. D Specification Sequence Listing on: 

i. □ CD-ROM or CD-R {2 copies); or 

ii.D Paper 

c. D Statements verifying identity of above copies 

*Note: {1) Benefit claims under 37 CFR 1. 78 and foreign priority claims under 1.55 must be included in an Application Data Sheet (ADS). 
(2) For applications filed under 35 U.S.C. 111, the application must contain an ADS specifying the applicant if the applicant is an 

assignee, person to whom the inventor is under an obligation to assign, or person who otherwise shows sufficient proprietary 

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

19. CORRESPONDENCE ADDRESS 

□ The address associated with Customer Number: 129932 OR □ Correspondence address below 

Name 

Address 

City I State I I Zip Code 

Country I Telephone I I Email 

Signature /Robert A. Schwartzman/ Date November 6, 2020 
Name Robert A. Schwartzman, Ph.D. Registration No. 50,211 (Print/Type) {Attorney/Agent) 

This collection of information is required by 37 CFR l.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-PT0-9199 and select option 2. 
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Doc Code: PA.. 
Document Description: Power of Attorney PTO/AIA/82A (07-13) 

Approved for use through 11/30/2014. 0MB 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 0MB 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/828) 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/AIA828 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 

First Named Inventor Fionn Hurley 

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 

Signature /Robert A. Schwartzman/ Date (Optional) November 6, 2020 

Name Robert A. Schwartzman, Ph.D. Registration 50,211 
Number 

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

Applicant Name (if Applicant is a juristic entity) Jazz Pharmaceuticals Ireland Limited 
NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4( d) for signature requirements and certifications. If 
more than one applicant, use multiple forms. 

l ✓ I *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 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, ca/11-800-PTO-9199 and select option 2. 
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Doc Code; PA. 
Document Description: PO\>'ler of Attorney PTO/AiA,18:?B (01-1:S) 

Apf,f!J'll;'!U fllf l;lSi': ttuwgh i ilZ.Ot.WH. OM!3 006HlOS1 
. . U.S. Paiem .-mu Trsde,1161!,l\; Off'.::e; U.S. OEPARrMEN'f 01' COMME!'{C!:: 
,Jm.i6, !he ?!i!pruwa/k R@dt:c3on Aci. of 1 ~&S, rt◊ p6n,ons are requi16li lo reijpond k> a oo!!sc-!lon ~ infomia!lori 1Jni;i:;ss ft d!sphly~ & 1/lll!ii 0MB ~oo1n:>l numhl'l• 

the boxe$ bek.Jw·. ' " w 

' j App!kal:lo~ Numb!:)t fl!ini,:i lht{:! I 
! ! j , ! 

{Nota: The boxes above msiy be !aft blank ff ir.forml:l.tton Is provided on rom1 f-'TO/A!Al62A.} 

[l] ! hemoy ,~ppoint tm P.::it,mt Prnctmormr{I,; assotfal;~d wm1 lh:t> foflowlng Guatomer Nun,ber ais my/our attomey{s) or agsnt(s}, arict 
to tmiwact all bt.minoss ln the Uriled states P;:-.ted anci T1'::!demark Offloo c::mnocted thst<,,•.Mh for ths app!1catlon reforom,ed fn 
tho attached transmitfaf !ett'-'lr (form PTO/AU\/82.A) or idontlftsd abovti: r I OR !'129932 

l 

□ ! !10.raby ,ippoir.t PrndJti,:;n~~f{S<) nam0d ln th* attad11:id !lBt (form PTOh'\UVB2C\ .sis myiow a~.ome\1tl1 or a;1sntfa1 and to lrarniad 
,,Ii fxm!nes:s: !n the Unlred St»:te13 Patent rmd Trndmnmk Office c<mnectect ti1erew!tn tor the patent application rofer--mood ln ths 
altad,acl transmltta! !ettsr (form f'TO!A!Af82A) or identlnad above, (Note: Compiefa, form PTOh\!Al82C.} 

P!e,a;se rncn§ml£* or ch$l1@* the corrn:spm1dem::e adi:ke>$$ for t~e a.ppll.::atim1 M'lmtlfied Jn tha nthichoo trnfl:S<mitta! 
i~tt§lr or t!w boxe:.. ;a~mm to: 

[l] The ::iddram~ assodat<ild \af,tb tha abov,Hnontkm!:ld Cw:1tomer Nwnber 

OR 

□ Tl1e addromi associared with Custcmar Number: [ I OR i 
F!:m or 
lmllvldutil Name 

At-:clmtr; 

C!ty i Sta~ ! I Zlp i 
CmJrstry 

Tel,:iphorn) l Ema!! ! 
I am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box): 

!Jazz 
.............. ••u•••••••••••~•• .......................... 

PhannaceuUcais International rn Umitad 
........................... ~ .......... 

□ Inver.tor or Joint invent-or (title not raquirsd below) 

□ Legal Representative of a Deceased or Legally Incapacitated inventor {title not required below) 

0 Assignee or Person to V'Jhom the Inventor is Under an Obligation to Ass!gn {provide signer's title If applicant is a furlst!o entity} 

□ Person Who O!h~:\·Vl.se Shows Suffk:fant Proprietary !nterest {s.g., 2 petition t,nder 37 GFR 1A6{b}{2) w;;i:s; g,;:(nted ln the 
apr!ical:km or is ccnc\.m:t!.11.}:.t~gln~ il!Bcl 1-'f:th thls do,)umf.lnt} fprovlde al~ners atlr:J tf apotirnnt ls a f ur1Jfa; .1nEly} ' 

S!GNA Tl.JRE of App!k::ant fat Pafant 

The l.rndernlgnau (whose tJtl(J ts euppH<ilct hs!ow} lt mit¾orlz;s,o. to is:ct on b0halt of th~ <:Jpp!!mmt (s,g., wheni, llis Sif:<fll!c;mt is e jud:s;\k; snl:itt}, 

S!gna!um $':.-4 .. ti~=-~~~ ? § ~- ,,··· .❖ 
. ...:- ~;,. ..{. '••"~,,~ ..... ~-.:,.X§..-:~:.. i ! Daw (Optiomsl} I 

... ~ .. 'N . ~ ~·,~ 
.. ~$ {-~~~~~~-~ .. ,~ .. ~ -.:f.( -1 .. i)/ h 

Name l '£ .. , ~...__~. \i i' i'.§ ,. l ~¾: .. ~ t--~~~.--y· 
l..._~.t....z:s., . .J l~ .. ~t:i ....... ,.t ... y 

' Title 

N◊Tf.: S,gnat-,ira - This fom1 must be s!grmd by the <'l!}pllmmt <11 accordance w,tM ff! CFR 1,:.n. Sae 37 CFR 1 A for ~tgMt,m, r~oi,ww:1ts 
mid certJITcafa:ins, !f mm'<ll than one app!ic<lnt ws* m:J!iip!e form:&. 

Orota!d forrms m~ $;.(bmiltad, 
..... '''"' , .. ,. •, C 

T~!~ oo~~i;,h-:~~ e..1f \f;tt,:·m~:;:'):": ~ :·~qu:roc tJ' .St vc:X ~~~-1)1, 1,SJ► an~ i~.>J .. l~* ~r:..f-ann~:;:}:": ~ ~.qu~r<3!3 m OOt'G~n Gf f{t-~m s. b-em~fJ~ t:y~h* pt~bl~~\~~:~1 :~ 1a ~l~ i~n-;j hy il$-§ 

!JBPTQ !o p;<<t:e>s,} &n !3)ipl:~alkm. Gcr,t)denlJi:illtf ls ~'<:'\~ms<;/ W ~$ !J,$,C, 1:.ttrmi! J7Crn i.11 s!ll! i,H, ':'Ills ,:ll!!s<ik,,11* m.,Smsls..i '-<.l¼lk&'3 m!r.!.f!>N;~w,1pis'l-,, 
!iic!~~l~ ll;s~'le~nij. prepsri;i(J, im'-1 ,,.,ibml~k,,) ti1s ,:::um;:k,l&<J !3pplk:&ticn fom1 tc lM W:(;PTO, ·nms w:i! ,·my :'¼p~c,~;ng :.:p,:;:i !hs. i1~!vkls!s.l oo~e-. .'~<:>, :;;ommsm<:< t~n ~!"' "'nwo;i,t 
~- time f"N~.i r~q:;ii-(5. tu cor:":p,l~t~ fu1~ furm &n(tiojt ~UQ~l'C3lfa.-:~~ ~•or red:J(;:n~ thi$ biJl"N~t":, ~h!!:JkS ti~ sent m th« Chl~t ~:1fomvrtton 001c~rr U.S. f-";:'$.t:,c-s:-,t &;~d T't~de:1~~ oo:-::~~ ltt, 
0~~1N.;i.m~~il rl ::>:,mr:1~fte, r.O .. lk~ ·i4~C. M~-:_m .. ~~~~. VA ;~2Jt;$ ... 14~n, WO ~~OT .SENO f~E~ oi~ t:OMl~Urn~X..S FORMS TO TK~S AOOR.E,SS: S~~D 1-0! t'-0-mmf~~~::;_Q~~~ 
tor f'{-lf(•mtt=;~ f\O. e3.~x 1-"'.:.:S(t~ .c\fosa::~1drl~~ VA ~2~'1-l.-.1-•H~O ... 

ff ,ll\?U need ~ssiii,inct? iti wmp.l!Sti,'?>;J rile fumi, cal! 1-80/}f'T0-9109 and select option 2. 
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Doc Code: PA.. 
Document Description: Power of Attorney PTO/AIA/82A (07-13) 

Approved for use through 11/30/2014. 0MB 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 0MB 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/828) 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/AIA828 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 

First Named Inventor Fionn Hurley 

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 

Signature /Robert A. Schwartzman/ Date (Optional) November 6, 2020 

Name Robert A. Schwartzman, Ph.D. Registration 50,211 
Number 

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

Applicant Name (if Applicant is a juristic entity) SK Biopharmaceuticals 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. If 
more than one applicant, use multiple forms. 

l ✓ I *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 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, ca/11-800-PTO-9199 and select option 2. 
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Doc Code: PA.. 
Document Description: Power of Attorney PTO/AW82B (07-13) 

Approved for use thro~h 11130/2014. 0MB 0651-0051 
U.S. Potent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under Iha Papeiwolk Reduction Acl of 1995, no persons are required to respond to a collection of lnronnatlon unlCllS It d[splays a v:ldld 0MB control number 

POWER OF ATTORNEY BY APPLICANT 

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

I Appilca~on Numbo, I FIiing Date 

I 
(Note: The boxes above may be left blank if information is provided on form PT0/AIN82A.) 

[Z] I hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our c!ttorney(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 (fonn PT0/AIN82A) or identified above: I 
OR 129932 l 

□ I hereby appoint Practitioner(s) named in the attached list (form PT0/AIA/82C) as my/our attomey(s) or agent(s), and to transact 
all business in the United States Patent and Trademark Office connected therewith for the patent application refereoced in the 
attached transmittal letter (form PT0/AW82A) or Identified above. (Note: Complete form PT0/AIA/82C.) 

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

0 The address associated wlth the above-mentioned Customer Number 
OR 

□ The address associated with Customer Number: I I OR 
Firm or 
Individual Name 

Address 

City I State I I Zip I 
Country 

Telephone I Email I 
I am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box): 

I SK Biopharmaceuticals Co., Ltd. 
□ Inventor or Joint Inventor (title not required below) 

D Legal Representative of a Deceased or Legally Incapacitated Inventor (tiUe not required below) 

[Z] Assignee or Person to Whom the Inventor ts Under an Obligation to Assign (provide signer's_ title If applicant is a juristic entity) 

□ Person Who Otherwise Shows Sufficient ProprietarY Interest (e.g., a petition under 37 CFR 1.46(b}(2) was granted in the 
ann!lcatlon or is concurrentlv belna filed with this document} (provide sianer's title if aoolicant Is a luristlc entitvl 

SIGNATURE of Appllcant for Patent 
The undersigned (whose title Is sup_plied below} is authorizep to act on behalf of the appllcant (e.g., where the applicant Is a Juristic entity). 
Signature ,~ (?--. 

- ii-- .w-~ I Date (Optional) I /Jet,. . q. • w/S: 
Name u ~'E,6-{A. Sf\Ul-1 
Title z.p ..... ~ (eAl{e.v 

" ,r 

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

OTotalof forms are submitted. 
This collection of information Is required by 37 CFR 1.131, 1.32, and 1.33.. The lnfonnatlon Is required to obtain er retain a benefit by 111a publlc which ls to file (and by the 
US PTO to process) an application. Conlldentlalily Is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This callectlon is estimated to take 3 minutes lo complete. 
Including galherlng, preparing. and submitting the completod application form ta the USPTO. Time will vary depending upon the fndivlduel case. Any comments an the amount 
of time you reqtl]re to complete this fonn and/or suggasllom; 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. Boie 1450, Alex11J1dria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commlnfoner 
for Patants, P.O. Box 1450, Aleicandrla, VA22313-1460. 

If you need atslstance In comp/eling the form, cell 1-800-PTO-9199 and select option 2. 

I 

] 
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PTO/AIA/14 (02-18) 
Approved for use through 11/30/2020. 0MB 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 0MB 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 

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: 

D 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 !] Rirl'i1:lv# fl 
Legal Name 

Prefix Given Name Middle Name Family Name 

Fionn Hurley 

Residence Information (Select One) 0 US Residency @ Non US Residency 0 Active US Military Service 

City Baldoyle, Dublin I country of Residence i I IE 

Mailing Address of Inventor: 

Address 1 6 Turnberry Square 

Address 2 

City I Baldoyle, Dublin I State/Province I 
Postal Code I 13 I Countryi I IE 

All Inventors Must Be Listed - Additional Inventor Information blocks may be 
I@ 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). 

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

Customer Number 129932 

Email Address 

Application Information: 

ijqq 

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

Attorney Docket Number 1258.19CT I Small Entity Status Claimed □ 
Application Type Nonprovisional 

Subject Matter Utility 

ti 

Total Number of Drawing Sheets (if any) I 5 I Suggested Figure for Publication (if any) I 

EFS Web 2.2.13 

Suffix 
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PTO/AIA/14 (02-18) 
Approved for use through 11/30/2020. 0MB 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 0MB 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.S.C. 111 (c) and 37 CFR 1.57(a). Do not complete this section if 
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be 
provided in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage Information" and "Foreign Priority Information"). 

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

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

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

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

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

Representative Information: 

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

Please Select One: @ Customer Number I Q US Patent Practitioner 10 Limited Recognition (37 CFR 11.9) 

Customer Number 129932 

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 I Patented I 1Rim9il 
Application Prior Application Filing Date Issue Date 

Number 
Continuity Type 

Number (YYYY-MM-DD) 
Patent Number (YYYY-MM-DD) 
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Foreign Priority Information: 
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Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable) 

Additional Foreign Priority Data may be generated within this form by selecting the 
Add button. 
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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 
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paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant 
application (see paragraph Bin 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 
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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) 
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application is filed. See 37 CFR 1.14(h)(2). 

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

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

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant 
D application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with 

any documents and information identified in subsection 1A above. 

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent 
D application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant 

application. 

NOTE: Once the application has published or is otherwise publicly available, the US PTO may provide access to the 
application in accordance with 37 CFR 1.14. 
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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. 

If ¢@# fl 
@ Assignee lo Legal Representative under 35 U.S.C. 117 lo Joint Inventor 

0 Person to whom the inventor is obligated to assign. 10 Person who shows sufficient proprietary interest 

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

I 
Name of the Deceased or Legally Incapacitated Inventor: I I 
If the Applicant is an Organization check here. [Z] 

Organization Name I Jazz Pharmaceuticals Ireland Limited 

Mailing Address Information For Applicant: 

Address 1 Waterloo Exchange, Waterloo Road 

Address 2 

City Dublin State/Province 

Country I IE Postal Code 4 

Phone Number Fax Number 

Email Address 

Additional Applicant Data may be generated within this form by selecting the Add button. 
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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. It ¢lijijf JI 
@ Assignee lo Legal Representative under 35 U.S.C. 117 lo Joint Inventor 

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

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

I 
Name of the Deceased or Legally Incapacitated Inventor: I 
If the Applicant is an Organization check here. IS] 

Organization Name I 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 I 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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collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data 
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to 
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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 

REMA.RKS 

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. 

Customer Number 129932 
Myers Bigel, P.A. 
P. 0. Box 37428 
Raleigh, North Carolina 27627 
Telephone: (919) 854-1400 
Facsimile: (919) 854-1401 

#2691442 

Respectfully submitted, 
........ •'} ❖ .............. .. ... ~ ...... • 

,t/ff:n~~s;~ 
Robert A. Schwartzman, Ph.D. 
Registration No. 50,211 
Attorney for Applicant 

CERTIF1CA TION OF TRI\.NSMISSION 

I hereby certify· that this con-espondence is being transmitted via the Office electronic filill1g system in accordance 
with§ l.6(a)(4) to the U.S. Patent and Trademark Office on November 6. 2020. 

Signature: /Betty-Lc>u 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-phenylpropyl carbamate 

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

about 5 ppm 2-chloropropane. 

21. (Original) The composition of claim 20, wherein the composition comprises less than 

about l ppm 2-chloropropane (R) 2 amiH:o 3 pheH:ylpropyl carbamate hydrochloride is 

prepared by the method of any oH:e of claims 16 19. 

22. (Currently Amended) The composition of claim 20 er-U, 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, dmg 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 one of claims 20 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. 
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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 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re: Hurley 
Application No.: To Be Assigned 
Filing Date: Concurrently Herewith 

PATENT 

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

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

November 6, 2020 

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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Abstr{lct 

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. 
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\Vhat is Claimed is: 

l. A solvate fonn of (R)-2-amino-3-phenylpropyl carbamate hydrochloride characterized 

by a powder x-ray diffraction pattern substantially the same as that shown in Figure l Fom1 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 °20. 

2. The solvate fom1 of claim 1, further characterized by differential scanning calorimetry 

as having a broad en do therm 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 

slurrying (R)-2-amino-3-phenylpropyl carbamate hydrochloride in acetonitrile/water 

(95%/5%. v/v). 

5. A process of preparing a solvate form of (R)-2-amino-3-phenylpropyl carbamate 

hydrochloride, 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 slurrying is perfonned 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 l 0% of the (R)-2-amino-3-phenylpropyl carban1ate hydrochloride is the 

solvate form of any one of claims 1-4. 
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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, drng 

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 300C. 

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 

hydrochl01ide is prepared by the method of any one of claims 16-19. 

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, drng 

addiction, sexual dysfunction, fatigue, fibromyalgia, attention deficitihyperactivity 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. 
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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, 2017, which claims 

the benefit, under 35 U.S.C. § l 19(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 (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. 

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; 8,729,120; 8,741,950; 

8,895,609; 8,927,602; 9,226,91 O; 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 

fonn 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 land/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 l 0% of the APC in the composition is the solvate form of the invention. 

[0009] The invention also relates to a composition comprising APC, wherein at least about 

30% of the APC in the composition is the solvate form of the invention. 

[0010] The invention additionally relates to a method of treating a disorder amenable to 

treatment with APC, e.g., narcolepsy, cataplexy, excessive daytime sleepiness, drng 

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 HCl, 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, e.g., narcolepsy, cataplexy, excessive daytime sleepiness, drng 

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 fonn 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] Figme l 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 ofFonns A and B of APC. 

[0018] Figure 4 shows a comparison of the thermogravimetric (TG) thennograms of Fonns 

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 f eatmes 

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 fmth 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. 
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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 tenn "therapeutically effective an1ount" 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, etc., 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%1, at least 35%, at least 40%, at least 45%, at least 50'%, at least 55%1, at least 60%1, 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 (e.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] "Phannaceutically acceptable," as used herein, means a material that is not 

biologically or otherwise undesirable, i.e., 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., Remington'.~ 

Pharmaceutical Science; 21 st 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 "conetmently" 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 Fom1 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 I. 
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(I) 

[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, 16.2, 17.4, 17.8, 18.5, 21.0, 21.7, 22.7, 23.0, 24.0, and 27.3 ± 0.2 °20. In some 

embodiments, the solvate is further characterized by differential scanning calorimetry as 

having a broad endotherm with onset at 69.l °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 tenn "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 c1ystals 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 l 0 

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 slunying 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 d1ying is carried out at high humidity, e.g., about 80-100% relative 

humidity. 

[0044] Another aspect of the invention 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 l % of the 

APC is in solvate Form B. In some embodiments, the dosage fonn 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, e.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 

into unit dosage forms suitable for oral administration, such as for example, filled capsules, 

compressed tablets or caplets, or other dosage fom1 suitable for oral administration using 

conventional techniques. Immediate release dosage fonns 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 ce1tain 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 mate1ials 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 l 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 impmity. 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 l 

ppm. 

[0053] Thus, one aspect of the invention relates to a method of preparmg APC 

hydrochloride while minimizing contamination with 2-chloropropane, the method comprising 

crystallizing APC in the presence of aqueous HCl, thereby producing crystals of APC 

hydrochloride. 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 HCI. In some 

embodiments, the crystallization is carried out at a temperature of about l 5°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 HCl at a temperature of 

about 25°C to about 35°C followed by a temperature of about-l5°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, drng 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. 8,232,315; 8,440,715; 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 l 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 l, 2, 3, 4, 5, 6, or 7 days. In another embodiment, the 

compound is administered to the subject no more than once a week, e.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 tenn "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), etc. 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 
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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 Fonn A. 

[0065] The polymorph and solvate screen of APC was conducted usmg different 

c1ystallization 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. Fonn B was 

prepared from a slurry in acetonitrile:water (95%:5% v:v) at room temperature. Form B was 

also produced from a slurry 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 

vanous expe1iments such as evaporations and crash precipitations 111 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 scanmng 

calorimetry (DSC) thennogram of Form B exhibited a broad endothern1 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 them1ogram, 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 l 85.2°C (peak max) possibly due to 

a recrystallization event. This was followed by an endothenn at 190. l °C (peak max). DSC 

and thermogravimetry (TG) thennogram comparisons of Form B and Form A are shown in 

FIG. 3 and FIG. 4. 

11 

HIKMA PHARMACEUTICALS USA INC. IPR2024-01418 Ex. 1002, p. 31 of 962



Attorney Docket No. 1258.19CT 

[0068] Karl Fischer analysis indicated Form B contained -3.71 wt% water or 

approximately 0.5 moles. This data was consistent with the weight loss observed in the TG 

thermo gram. 

[0069] Microscopy images were taken of Form B and showed elongated plates (-50-100 

~tm) and smaller fragments. 

[0070] The aqueous solubility of Fom1 B was measured at over 700 mg/ml in different pH 

buffers as shown in Table 1. 

Table I 

pH (buffer) 
pH 

Solubility 
Solvent measured starting 

(buffered sample) 
(mg/ml mean of 

conditions triplicates) 
Buffer solution 

1.2 4.5 732.26 pH 1.2 
Buffer solution 

4.5 5.7 733.04 pH4.5 
Buffer solution 

5.5 6.0 741.79 pH 5.5 
Buffer solution 

7.4 6.4 746.41 
pH 7.4 

[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; c = 12.7663(12) A; ~ = 

94.404(5)° (a= y- 90°); V= 1186.21(18) A3
. The formula weight of the asymmetric unit in 

the crystal structure of APC Form B is 239.70 g mor1 with Z = 4, resulting in a calculated 

density of 1.342 g cm-3
. 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 Fom1 B. 

[0072] \Vhen adequate relative RH is achieved Fonn 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'!/ii 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 slunying 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, Fom1 B was isolated from all experiments with relative 

humidities ranging from 50% to 70%. 

[0074] Two small scale experiments were conducted in acetonitiile: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 hours 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 pm1ially 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 I day, storage under desiccant for I day, 

and stressing at 33% RH for 2 weeks. Full dehydration to Form A occurred after vacuum 

drying at 50°C for I day, heating at 80°C for 1 day, and milling. The results of the drying 

studies ofFonn B suggest that Form Bis 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 sllmy 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 

slurrying 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 1H 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 1H 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 Fann A was carried 

out in 5 volumes of solvent (acetonitrile:water (95%:5%1 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 Fann 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%1. 

EXAMPLE2 
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/mol) was added, and the 

solution was heated to 70°C. Gaseous HCl (about 2 equivalents) was added in the headspace 

above the solution through a flow meter. As HCl 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 (HCl charging close to the boiling point 

of the reaction mixture, stining I hour at 78°C, then cooling to 40°C in 10 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 fonned, 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 fonnation of 2-CP but the crystallization was poorly controlled, resulting in the 

formation of a thick crnst 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 HCl in the form of a 37% aqueous solution 

was tested. This protocol increases the total amount of water l. 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 

yield. 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 HCl 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. 3 7% aqueous HCl was further added to the 

suspension. The mixture was stirred at 30°C for l hour, then cooled to -15°C in 2 hours, and 

stirred at this temperature for I 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 stream. 

[0084] In one example, a solution of APC free base 16.9 g, 0.()871 mol) was diluted with 

isopropyl alcohol (43.8 g) and warmed to 30°C. 37'% aqueous HCl (4.51.g, 0.0458 mol, 

0.525. mol equiv) was added dropwise, keeping the temperature :S 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 HCl (4.51 g, 0.0458 mol, 0.525. mol equiv) was added 

dropwise, keeping the temperature :S 35°C. After charging the suspension was stined at 30°C 

for I hour, cooled to - l 5°C in 2 hours and stirred 2 hours at this temperature. The product 

was recovered by filtration, washed with IPA (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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3afb7dbcbfd8e7f0c51fe86c817f446df60c3 

4de 

Warnings: 

Information: 

Total Files Size (in bytes) 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 AQQlications 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 AQQlication 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 AQQlication 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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) 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 

APPLICATION 
NUMBER 

17/091,222 

129932 

FILING or 
37l(c)DATE 

11/06/2020 

Myers Bigel, P.A. 
P.O. Box 37428 
Raleigh, NC 27627 

GRPART 

UNIT 

1629 
FIL FEE REC'D 

1820 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

1258.19CT 8 1 
CONFIRMATION NO. 6803 

FILING RECEIPT 

1111111111111111111111 m~mll!~l~l~illll lllll 111111111111111111 

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. 

lnventor(s) 
Fiann 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 
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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 AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the 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 US PTO 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 
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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-HAL T (1-866-999-4258). 

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

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). 

Select USA 

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. 

page 4 of 4 

HIKMA PHARMACEUTICALS USA INC. IPR2024-01418 Ex. 1002, p. 57 of 962



PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PTO-875 17/091,222 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE N/A N/A N/A N/A 320 (37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE N/A N/A N/A N/A 700 (37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A N/A 800 (37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 8 (37 CFR 1.16(i)) 
minus 20= OR X 100 = 0.00 

INDEPENDENT CLAIMS 1 minus 3 = X 480 = 0.00 (37 CFR 1.16(h)) 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $31 O ($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 

* If the difference in column 1 is less than zero, enter "O" in column 2. TOTAL TOTAL 1820 

APPLICATION AS AMENDED - PART II 

OTHER THAN 
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus 

.. = OR 
~ (37 CFR 1.16(i)) X = X = 

0 
Independent ... = z Minus 

X = OR X = w (37CFR 1.16(h)) 

~ 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 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

Ill AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus .. = X = OR 
~ (37 CFR 1.16(i)) 

X = 

0 Independent Minus ... = z X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

OR 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

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

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

APPLICATION NUMBER 

17/091,222 

129932 
Myers Bigel, P.A. 
P.O. Box 37428 
Raleigh, NC 27627 

FILING OR 3 71 (C) DATE 

11/06/2020 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Fiann Hurley 1258.19CT 

CONFIRMATION NO. 6803 
IMPROPER CPOA LETTER 

111111111111111111111111]~!1]i~1i~1uui~i1~m11111111111111111111111111 

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: PA.. 
Document Description: Power of Attorney PTO/AiA/82A (07-13) 

Approved for use througt1 11/30/2014. 0MB 0651-0051 
U.S. Patent an(l Tradeniark Office; U.S. DEPARTMENT OF COMMERCE 

Under tile Paperwork Retiuciion Act of 1995. no persons are requiret1 to respond to a coilection of information unless it tiisplays a valirJ 011116 controi 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/828) to identify the appiication 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/AIA828 identifies the application to which the Power of Attorney is 
directed, the Power of Attorney wiii not be recognized in the application. 

Application Number 17/091 j222 

Filing Date 11/06/2020 

First Named Inventor Jennifer Leigh Nelson 

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

Art Unit 1629 

Examiner Name 

Attorney Docket Number 1258.19CT 

SIGNATURE of Applicant or Patent Practitioner 

Signature /Robert A. Schwartzman/ Date (Optional) November 24, 2020 

Name Robert A. Schwartzman, Ph.D. Registration 50,211 
Number 

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

Applicant Name (if Applicant is a juristic entity) lsK Biopharmaceuticals 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. If 
more tllan one applicant, use multiple forms. 

[Z] *Total of 1 forms are submitted. 

This collection of information is required by 37 CFR 1,13·1, 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 coliection is estimated to take 3 minutes to complete, including ~iatherin~l, preparing, and submitting tile completed 
application form to the USPTO. Time will vary depending upon the individuai case, Any comments on the amount of time you require 
to complete tllis 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 -/-800-PT0-9199 and select option 2. 
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Doc Code: PA.. 
Document Description: Power of Attorney PTO/AW82B (07-13) 

Approved for use thro~h 11130/2014. 0MB 0651-0051 
U.S. Potent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under Iha Papeiwolk Reduction Acl of 1995, no persons are required to respond to a collection of lnronnatlon unlCllS It d[splays a v:ldld 0MB control number 

POWER OF ATTORNEY BY APPLICANT 

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

I Appilca~on Numbo, I FIiing Date 

I 
(Note: The boxes above may be left blank if information is provided on form PT0/AIN82A.) 

[Z] I hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our c!ttorney(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 (fonn PT0/AIN82A) or identified above: I 
OR 129932 l 

□ I hereby appoint Practitioner(s) named in the attached list (form PT0/AIA/82C) as my/our attomey(s) or agent(s), and to transact 
all business in the United States Patent and Trademark Office connected therewith for the patent application refereoced in the 
attached transmittal letter (form PT0/AW82A) or Identified above. (Note: Complete form PT0/AIA/82C.) 

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

0 The address associated wlth the above-mentioned Customer Number 
OR 

□ The address associated with Customer Number: I I OR 
Firm or 
Individual Name 

Address 

City I State I I Zip I 
Country 

Telephone I Email I 
I am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box): 

I SK Biopharmaceuticals Co., Ltd. 
□ Inventor or Joint Inventor (title not required below) 

D Legal Representative of a Deceased or Legally Incapacitated Inventor (tiUe not required below) 

[Z] Assignee or Person to Whom the Inventor ts Under an Obligation to Assign (provide signer's_ title If applicant is a juristic entity) 

□ Person Who Otherwise Shows Sufficient ProprietarY Interest (e.g., a petition under 37 CFR 1.46(b}(2) was granted in the 
ann!lcatlon or is concurrentlv belna filed with this document} (provide sianer's title if aoolicant Is a luristlc entitvl 

SIGNATURE of Appllcant for Patent 
The undersigned (whose title Is sup_plied below} is authorizep to act on behalf of the appllcant (e.g., where the applicant Is a Juristic entity). 
Signature ,~ (?--. 

- ii-- .w-~ I Date (Optional) I /Jet,. . q. • w/S: 
Name u ~'E,6-{A. Sf\Ul-1 
Title z.p ..... ~ (eAl{e.v 

" ,r 

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

OTotalof forms are submitted. 
This collection of information Is required by 37 CFR 1.131, 1.32, and 1.33.. The lnfonnatlon Is required to obtain er retain a benefit by 111a publlc which ls to file (and by the 
US PTO to process) an application. Conlldentlalily Is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This callectlon is estimated to take 3 minutes lo complete. 
Including galherlng, preparing. and submitting the completod application form ta the USPTO. Time will vary depending upon the fndivlduel case. Any comments an the amount 
of time you reqtl]re to complete this fonn and/or suggasllom; 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. Boie 1450, Alex11J1dria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commlnfoner 
for Patants, P.O. Box 1450, Aleicandrla, VA22313-1460. 

If you need atslstance In comp/eling the form, cell 1-800-PTO-9199 and select option 2. 

I 

] 
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Electronic Acknowledgement Receipt 

EFSID: 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: Fiann 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 I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

201600 

1 Power of Attorney 1258-19CT _JazzPOA.pdf no 2 
df68418bc0f60e9707 403142ab7f33ae23ba 

4faa 

Warnings: 
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Information: 

181942 

2 Power of Attorney 1258-19CT _SK_POA.pdf no 2 
d e46fd ee 505 c61 d 7 c3 5 Sbe83 b65ef1 6 7f8c4 

b9e1 

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 AQQlications 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 AQQlication 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 AQQlication 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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) 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 Code: PA.. 
Document Description: Power of Attorney PTO/AiA/82A (07-13) 

Approved for use througt1 11/30/2014. 0MB 0651-0051 
U.S. Patent an(l Tradeniark Office; U.S. DEPARTMENT OF COMMERCE 

Under tile Paperwork Retiuciion Act of 1995. no persons are requiret1 to respond to a coilection of information unless it tiisplays a valirJ 011116 controi 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/828) to identify the appiication 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/AIA828 identifies the application to which the Power of Attorney is 
directed, the Power of Attorney wiii not be recognized in the application. 

Application Number 17/091 j222 

Filing Date 11/06/2020 

First Named Inventor Jennifer Leigh Nelson 

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

Art Unit 1629 

Examiner Name 

Attorney Docket Number 1258.19CT 

SIGNATURE of Applicant or Patent Practitioner 

Signature /Robert A. Schwartzman/ Date (Optional) November 24, 2020 

Name Robert A. Schwartzman, Ph.D. Registration 50,211 
Number 

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

Applicant Name (if Applicant is a juristic entity) IJazz Pharmaceuticals Ireland Limited 
I 

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

[Z] *Total of 1 forms are submitted. 

This collection of information is required by 37 CFR 1,13·1, 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 coliection is estimated to take 3 minutes to complete, including ~iatherin~l, preparing, and submitting tile completed 
application form to the USPTO. Time will vary depending upon the individuai case, Any comments on the amount of time you require 
to complete tllis 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 -/-800-PT0-9199 and select option 2. 
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Doc Code: PA.. 
Document Description: Power of Attorney PTO/AIN82B (07-13) 

Approved for use through 11/30/2014. 0MB 0651-0051 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Ad. of 1995, no persons are required to respond to e collection of lnformalion unless lt displays a valid 0MB control number 

POWER OF ATTORNEY BY APPLICANT 

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

I AppUcatlon Numbe, I FiHng Date 

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

[Z] I hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attomey{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: I 
OR 129932 I 

□ I 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: 

[Z] The address associated with the above-mentioned Customer Number 
OR 

□ The address associated with Customer Number: I I .OR 
Firm or 
Individual Name 

Address 

City I State I I Zip I 
Country 

Telephone I Email I 
I am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box): 

jJazz Pharmaceuticals Ireland Limited I 
□ Inventor or Joint Inventor {title not required below) 

□ Legal Representative of a Deceased or Legally Incapacitated Inventor (title not required below) 

[l] Assignee or Person to Whom the Inventor is Under an Obligation to Assign (provide signer's title if applicant Is a juristic entity) 

□ Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46(b)(2) was granted in the 
aoolication or Is concurrently being filed with this document) (provide signer's title if aoollcant Is a luristic entity) 

SIGNATURE of Applicant for Patent 

The undersigned (whose title is suppDed bel.?w) is authorized to act on behalf of the applicant (e.g., where the applicant is a juristic entity). 
Signature Ti\. I;) fl()\ r, -lf+- - I Date (Optional) I /...J.. f\-.A..A-Q_c_-H Lc::.LQ 

Name (S(L l1DG-€T o· 6'2. lt.N 
Title 'J)1 P-,ECT OR__ 
liQI§.. 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. 

[Zhotal of 1 forms are submitted. 
This collection oflnformauon is required by 37 CFR 1.131, 1.32, and 1,33. The Information 1s required lo obtaln or ret11m II benefit by the public which isto file (and by the 
USPTO to process) an appllcatlon. Confidentiality is governed by35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection Is estimated to take 3 minutes to complete, 
Including gathering, preparing, and submitting the completed application form to the USPTO. Time wiU vary depending upon the individual case, Any comments on the amount 
of time you require to complete this form and/or auggeatlons for reducing this burden, should be sent to the Chief lnformaUon 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 1460, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-.PTO-9199 and select option 2. 

) 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER 

17/091,222 

129932 
Myers Bigel, P.A. 
P.O. Box 37428 
Raleigh, NC 27627 

FILING OR 3 71 (C) DATE 

11/06/2020 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Fiann Hurley 1258.19CT 
CONFIRMATION NO. 6803 

POA ACCEPTANCE LETTER 

11111111111111111 lllll ll]~!l]!~l!~IUUUHl!llll lllll 111111111111111111 

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. 

/tnguyen/ 

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. 

page 1 of 1 
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Doc code: IDS 
Doc: description: Information Disclosure Statement (!OS) Fiiecl 

PTOISB/08a (02-18) 
Approved !or use through 11/30/2020. 0MB 0651-0031 

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 
Under tiie Paperwork Reduction Act of 1995. no persons are requiret1 to respond lo a collection of information unless it contains a valid ONlB control nurnt;er, 

Application Number 17091222 

Filing Date 2020-11-06 

INFORMATION DISCLOSURE First Named Inventor I Fionn Hurley 
STATEMENT BY APPLICANT 

Art Unit 1629 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number 1258.19CT 

U.S.PATENTS 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Nurnber Code·1 

Issue Date 
of cited Document 

Relevant Passages or Relevant 
Figures Appear 

1 

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

U.S.PATENT APPLICATION PUBUCA T!ONS 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code·1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Publisl1ed Application citation information please click t11e Add button. 

FOREIGN PATENT DOCUMENTS 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant TS 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 □ 

If you wish to add additional Foreign Patent Document citation information please click t11e Add button 

NON-PATENT UTERATURE DOCUMENTS 

Examiner Cite 
Include name ofihe auttwr (in CAPITAL LETTERS), title of the article (when appropriate), title oftl1e item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue nurnber(s), T5 
publisher, city and/or country where published. 

, ___________ 

EFS Web 2.1.18 
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Application Number 17091222 

Filin~i Date 2020-11-06 

INFORMATION DISCLOSURE First Named Inventor I Fionn Hurley 
STATEMENT BY APPLICANT 

Art Unit 1629 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number 1258.19CT 

1 "Office Action correspondin~i to Indian Application No. 201917009658 mailed November 24, 2020" ~ 

If you wist1 to add additional non-patent literature document citation information please click the Add button 

EXAMINER SIGNATURE 

Examiner Signature I I Date Considered I 
*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line tl1rough a 
citation if not in conformance and not considered. Include copy of this forrn witt1 next communication to applicant. 

1 See Kind Codes of USPTO Patent Documents at www USF'TO GGV or MPEP 901 .04. 2 Enter office ttrnt issued the document, t;y the two-letter code (WIPO 
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 \i\llPO Standard ST. 16 if possible. 5 Applicant is to place a check mark here ii 
English language translation is attached. 

EFS Web 2.1.18 
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Electronic Acknowledgement Receipt 

EFSID: 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: Fiann 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 I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

103782 

1 1258-19CT _IDS.pdf yes 4 
1 cecfc0aedfb 1303ecfa 183e016940160496 

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 

2 
Other Reference-Patent/ App/Search 

1258-19IN_ 112420_OA.pdf no 6 
documents 

fa57861 e1165132b702fd999f1babf067c35 
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 Agglications 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 Agglication 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 Agglication 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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) 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. 1258.19CT PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re: Fionn Hurley Confirmation No.: 6803 
Group Art Unit: 1629 Application No.: 17i091,222 

Filing Date: November 6, 2020 
For: Compositions comprising (R)-2-amino-3-phenylpropyl carbamate and uses thereof 

Date: January 8, 202·1 

Commissioner for Patents 
Box 1450 
Alexandria, VA 22313-1450 

INFORMATION DISCLOSURE STATEMENT COVER LETTER 
Sir: 

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)(ii). 

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

D (1) within three months of the filing date of a national application other than a continued 

prosecution application under §1.53(d); 

D (2) 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 merits; or 

D (4) before the mailing of a first Office Action after the filing of a request for continued 

examination under§ 1.114. 

D In accordance with 37 CFR 1.97(c), tt1e inforrnation disclosure statement is being filed after the 

period specified in 37 CFR i .97(b) above, but before tt1e mailing date of any of a final action under §i .1 i 3, a 

notice of allowance under §1.311, or an action tt1at ott1ervvise closes prosecution in tt1e application, and is 

accompanied by one oftt1e followin~r 

D (1) n1e staternent specified under 37 CFR 1.97(e), as follows: 

D Each item of information contained in ttie inforrnation 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; ,QI 

D 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 ofihe 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; ,QI 

D (2) The fee set fortl1 in §1.17(p); 
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In re: Fiann Hurley 
Application No.: 17/091,222 
Filing Date: November 6, 2020 
Page 2 of 2 

D 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: 

D (1) Tt1e statement specified under 37 CFR 1.97(e}, as follows: 

D 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 t11e filing of the information disclosure 

statement; or 

D 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 tl1e 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 tl1an three montl1s prior to tl1e filing of the information 

disclosure statement; and 

D (2) The fee set forth in §L17(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). 

D Tt1e Director is t1ereby authorized to charge U1e fee specified in 37 CFR § 1. 17(p), and any fee 

deficiency or credit any overpayment, to Deposit Account No. 50-0220; or 

[8J No fee is believed due. However, the Director is hereby authorized to ctrnrge any deficiency or 

credit any overpayment to Deposit Account No. 50-0220. 

Respectfully submitted, 
..... ,. .. ~ #' 

,./' l fl..., .. , / ~': .... ~ .,,.~.;;..::-~-.. ~ l ·".?:.~t , ~/ ..... 1- . ,,... ...... - ... 

t#z12t~ 
Customer Number 129932 
Myers Sigel, P.A. 
P.O. Box 37428, Raleigh, NC 27627 
91 9-854-1400 
919-854-1401 (Fax) 

Robert A. Schwaitzman, Ph.D. 
Registration No. 50,211 
Attorney for Applicant(s) 

CERTIFICATION OF TRANSMISSION 

I hereby certify that this correspondence is being transmitted via the Office electronic filing system in 
accordance with§ 1.6(a)(4) to tile U.S. Patent and Trademark Office on January 8, 2021. 

Signature: /Setty-Lou Medlin/ 
Name: Setty-Lou Mediin 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER 

17/091,222 

129932 
Myers Bigel, P.A. 
P.O. Box 37428 
Raleigh, NC 27627 

FILING OR 3 71 (C) DATE 

11/06/2020 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Fiann Hurley 1258.19CT 
CONFIRMATION NO. 6803 

PUBLICATION NOTICE 

1111111111111111111111 ll]~!l]!~l!~l!~HIJHIII 111111111111111111111111111 

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

Publication No.US-2021-0053912-A 1 
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 
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Doc code: IDS 
Doc: description: Information Disclosure Statement (!OS) Fiiecl 

PTOISB/08a (02-18) 
Approved !or use through 11/30/2020. 0MB 0651-0031 

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 
Under tiie Paperwork Reduction Act of 1995. no persons are requiret1 to respond lo a collection of information unless it contains a valid ONlB control nurnt;er, 

Application Number 17091222 

Filing Date 2020-11-06 

INFORMATION DISCLOSURE First Named Inventor I Fionn Hurley 
STATEMENT BY APPLICANT 

Art Unit 1629 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number 1258.19CT 

U.S.PATENTS 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Nurnber Code·1 

Issue Date 
of cited Document 

Relevant Passages or Relevant 
Figures Appear 

1 

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

U.S.PATENT APPLICATION PUBUCA T!ONS 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code·1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Publisl1ed Application citation information please click t11e Add button. 

FOREIGN PATENT DOCUMENTS 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant TS 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 □ 

If you wish to add additional Foreign Patent Document citation information please click t11e Add button 

NON-PATENT UTERATURE DOCUMENTS 

Examiner Cite 
Include name ofihe auttwr (in CAPITAL LETTERS), title of the article (when appropriate), title oftl1e item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue nurnber(s), T5 
publisher, city and/or country where published. 

, ___________ 

EFS Web 2.1.18 
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Application Number 17091222 

Filin~i Date 2020-11-06 

INFORMATION DISCLOSURE First Named Inventor I Fionn Hurley 
STATEMENT BY APPLICANT 

Art Unit 1629 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number 1258.19CT 

1 "Office Action correspondin~i to Indonesian Application No. PID201902732 March 18, 2021" □ 

If you wist1 to add additional non-patent literature document citation information please click the Add button 

EXAMINER SIGNATURE 

Examiner Signature I I Date Considered I 
*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line tl1rough a 
citation if not in conformance and not considered. Include copy of this forrn witt1 next communication to applicant. 

1 See Kind Codes of USPTO Patent Documents at www USF'TO GGV or MPEP 901 .04. 2 Enter office ttrnt issued the document, t;y the two-letter code (WIPO 
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 \i\llPO Standard ST. 16 if possible. 5 Applicant is to place a check mark here ii 
English language translation is attached. 
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Electronic Acknowledgement Receipt 

EFSID: 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: Fiann 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 I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

103364 

1 1258-19CT _IDS.pdf yes 4 
4e26732a267518e4a20b26bb30d7dfbafb0 

c7c22 
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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: 

131889 

2 
Other Reference-Patent/ App/Search 

1258-19ID_031821-OA.pdf no 3 
documents 

9 Sd ec9 bc06c09407 e8073 6cc5 6a3 6d cl 5 31 
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 Agglications 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 Agglication 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 Agglication 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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) 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. 1258.19CT PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re: Fionn Hurley Confirmation No.: 6803 
Group Art Unit: 1629 Application No.: 17i091,222 

Filing Date: November 6, 2020 
For: Compositions comprising (R)-2-amino-3-phenylpropyl carbamate and uses thereof 

Date: April 1, 2021 

Commissioner for Patents 
Box 1450 
Alexandria, VA 22313-1450 

INFORMATION DISCLOSURE STATEMENT COVER LETTER 
Sir: 

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)(ii). 

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

D (1) within three months of the filing date of a national application other than a continued 

prosecution application under §1.53(d); 

D (2) 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 merits; or 

D (4) before the mailing of a first Office Action after the filing of a request for continued 

examination under§ 1.114. 

D In accordance with 37 CFR 1.97(c), tt1e inforrnation disclosure statement is being filed after the 

period specified in 37 CFR i .97(b) above, but before tt1e mailing date of any of a final action under §i .1 i 3, a 

notice of allowance under §1.311, or an action tt1at ott1ervvise closes prosecution in tt1e application, and is 

accompanied by one oftt1e followin~r 

D (1) n1e staternent specified under 37 CFR 1.97(e), as follows: 

D Each item of information contained in ttie inforrnation 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; ,QI 

D 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 ofihe 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; ,QI 

D (2) The fee set fortl1 in §1.17(p); 
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D 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: 

D (1) Tt1e statement specified under 37 CFR 1.97(e}, as follows: 

D 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 t11e filing of the information disclosure 

statement; or 

D 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 tl1e 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 tl1an three montl1s prior to tl1e filing of the information 

disclosure statement; and 

D (2) The fee set forth in §L17(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). 

D Tt1e Director is t1ereby authorized to charge U1e fee specified in 37 CFR § 1. 17(p), and any fee 

deficiency or credit any overpayment, to Deposit Account No. 50-0220; or 

[8J No fee is believed due. However, the Director is hereby authorized to ctrnrge any deficiency or 

credit any overpayment to Deposit Account No. 50-0220. 

Respectfully submitted, 
✓~ ....... 7 ~· ~ .,.::§ ..... ~ :.-~~'.:, 

~ .. '" l ~ ... ❖' • ...,., /_,!-.-::':' .. "'-.... ..-. 

l!/2Pl1tt~=s:-

Customer Number 129932 
Myers Sigel, P.A. 
P.O. Box 37428, Raleigh, NC 27627 
91 9-854-1400 
919-854-1401 (Fax) 

Robert A. Schwaitzman, Ph.D. 
Registration No. 50,211 
Attorney for Applicant(s) 

CERTIFICATION OF TRANSMISSION 

I hereby certify that this correspondence is being transmitted via the Office electronic filing system in 
accordance with§ 1.6(a)(4) to tile U.S. Patent and Trademark Office on April 1, 2021. 

Signature: /Setty-Lou Medlin/ 
Name: Setty-Lou Mediin 
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Doc code: IDS 
Doc: description: Information Disclosure Statement (!OS) Fiiecl 

PTOISB/08a (02-18) 
Approved !or use through 11/30/2020. 0MB 0651-0031 

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 
Under tiie Paperwork Reduction Act of 1995. no persons are requiret1 to respond lo a collection of information unless it contains a valid ONlB control nurnt;er, 

Application Number 17091222 

Filing Date 2020-11-06 

INFORMATION DISCLOSURE First Named Inventor I Fionn Hurley 
STATEMENT BY APPLICANT 

Art Unit 1629 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number 1258.19CT 

U.S.PATENTS 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Nurnber Code·1 

Issue Date 
of cited Document 

Relevant Passages or Relevant 
Figures Appear 

1 

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

U.S.PATENT APPLICATION PUBUCA T!ONS 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code·1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Publisl1ed Application citation information please click t11e Add button. 

FOREIGN PATENT DOCUMENTS 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant TS 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 □ 

If you wish to add additional Foreign Patent Document citation information please click t11e Add button 

NON-PATENT UTERATURE DOCUMENTS 

Examiner Cite 
Include name ofihe auttwr (in CAPITAL LETTERS), title of the article (when appropriate), title oftl1e item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue nurnber(s), T5 
publisher, city and/or country where published. 

, ___________ 

EFS Web 2.1.18 
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Application Number 17091222 

Filin~i Date 2020-11-06 

INFORMATION DISCLOSURE First Named Inventor I Fionn Hurley 
STATEMENT BY APPLICANT 

Art Unit 1629 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number 1258.19CT 

1 "Examination Report corresponding to European Application No. 17849432.4 dated May 11, 2021" □ 

If you wist1 to add additional non-patent literature document citation information please click the Add button 

EXAMINER SIGNATURE 

Examiner Signature I I Date Considered I 
*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line tl1rough a 
citation if not in conformance and not considered. Include copy of this forrn witt1 next communication to applicant. 

1 See Kind Codes of USPTO Patent Documents at www USF'TO GGV or MPEP 901 .04. 2 Enter office ttrnt issued the document, t;y the two-letter code (WIPO 
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 \i\llPO Standard ST. 16 if possible. 5 Applicant is to place a check mark here ii 
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 Confirmation No.: 6803 
Group Art Unit: 1629 Application No.: 17i091,222 

Filing Date: November 6, 2020 
For: Compositions comprising (R)-2-amino-3-phenylpropyl carbamate and uses thereof 

Date: May 18, 2021 

Commissioner for Patents 
Box 1450 
Alexandria, VA 22313-1450 

INFORMATION DISCLOSURE STATEMENT COVER LETTER 
Sir: 

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)(ii). 

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

D (1) within three months of the filing date of a national application other than a continued 

prosecution application under §1.53(d); 

D (2) 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 merits; or 

D (4) before the mailing of a first Office Action after the filing of a request for continued 

examination under§ 1.114. 

D In accordance with 37 CFR 1.97(c), tt1e inforrnation disclosure statement is being filed after the 

period specified in 37 CFR i .97(b) above, but before tt1e mailing date of any of a final action under §i .1 i 3, a 

notice of allowance under §1.311, or an action tt1at ott1ervvise closes prosecution in tt1e application, and is 

accompanied by one oftt1e followin~r 

D (1) n1e staternent specified under 37 CFR 1.97(e), as follows: 

D Each item of information contained in ttie inforrnation 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; ,QI 

D 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 ofihe 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; ,QI 

D (2) The fee set fortl1 in §1.17(p); 
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D 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: 

D (1) Tt1e statement specified under 37 CFR 1.97(e}, as follows: 

D 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 t11e filing of the information disclosure 

statement; or 

D 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 tl1e 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 tl1an three montl1s prior to tl1e filing of the information 

disclosure statement; and 

D (2) The fee set forth in §L17(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). 

D Tt1e Director is t1ereby authorized to charge U1e fee specified in 37 CFR § 1. 17(p), and any fee 

deficiency or credit any overpayment, to Deposit Account No. 50-0220; or 

[8J No fee is believed due. However, the Director is hereby authorized to ctrnrge any deficiency or 

credit any overpayment to Deposit Account No. 50-0220. 

Respectfully submitted, 
✓~ ....... 7 ~· ~ .,.::§ ..... ~ :.-~~'.:, 

~ .. '" l ~ ... ❖' • ...,., /_,!-.-::':' .. "'-.... ..-. 

l!/2Pl1tt~=s:-

Customer Number 129932 
Myers Sigel, P.A. 
P.O. Box 37428, Raleigh, NC 27627 
91 9-854-1400 
919-854-1401 (Fax) 

Robert A. Schwaitzman, Ph.D. 
Registration No. 50,211 
Attorney for Applicant(s) 

CERTIFICATION OF TRANSMISSION 

I hereby certify that this correspondence is being transmitted via the Office electronic filing system in 
accordance with§ 1.6(a)(4) to tile U.S. Patent and Trademark Office on May 18, 2021. 

Signature: /Setty-Lou Medlin/ 
Name: Setty-Lou Mediin 

HIKMA PHARMACEUTICALS USA INC. IPR2024-01418 Ex. 1002, p. 83 of 962



Electronic Acknowledgement Receipt 

EFSID: 42750561 

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: Fiann Hurley 

Customer Number: 129932 

Filer: Robert Andrew Schwartzman/Betty-Lou Medlin 

Filer Authorized By: Robert Andrew Schwartzman 

Attorney Docket Number: 1258.19CT 

Receipt Date: 18-MAY-2021 

Filing Date: 06-NOV-2020 

Time Stamp: 17:44:08 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

103834 

1 1258-19CT _IDS.pdf yes 4 
c4898323aacdacea69f561 d 19285e5f68a5a 

38c1 

HIKMA PHARMACEUTICALS USA INC. IPR2024-01418 Ex. 1002, p. 84 of 962



Multipart Description/PDF files in .zip description 

Document Description Start End 

Information Disclosure Statement (IDS) Form (SB08) 3 4 

Transmittal Letter 1 2 

Warnings: 

Information: 

199887 

2 
Other Reference-Patent/ App/Search 

1258-19EP _051121-0A.pdf no 6 
documents 

3cf0b4562a33c41 0c0304663128a6404e73 
ObcOc 

Warnings: 

Information: 

Total Files Size (in bytes) 303721 

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 Agglications 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 Agglication 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 Agglication 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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) 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. 

HIKMA PHARMACEUTICALS USA INC. IPR2024-01418 Ex. 1002, p. 85 of 962



Doc code: IDS 
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PTOISB/08a (02-18) 
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U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 
Under tiie Paperwork Reduction Act of 1995. no persons are requiret1 to respond lo a collection of information unless it contains a valid ONlB control nurnt;er, 

Application Number 17091222 

Filing Date 2020-11-06 

INFORMATION DISCLOSURE First Named Inventor I Fionn Hurley 
STATEMENT BY APPLICANT 

Art Unit 1629 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number 1258.19CT 

U.S.PATENTS 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Nurnber Code·1 

Issue Date 
of cited Document 

Relevant Passages or Relevant 
Figures Appear 

1 

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

U.S.PATENT APPLICATION PUBUCA T!ONS 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code·1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 2015025136 A1 2015-01-22 KHAYRALLAH, et al. 

If you wish to add additional U.S. Publisl1ed Application citation information please click t11e Add button. 

FOREIGN PATENT DOCUMENTS 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant 
TS 

Initial* No Number3 Code2i Code4 Date Passages or Relevant 
Document 

Figures Appear 

1 9607637 WO A1 1996-03-14 YUKONG UMITED □ 

2 H09503231 JP A 1997-03-3'1 □ 

3 2005033064 WO A1 2005-04-14 SK CORPORATION □ 
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Application Number 17091222 

Filin~i Date 2020-11-06 

INFORMATION DISCLOSURE First Named Inventor I Fionn Hurley 
STATEMENT BY APPLICANT 

Art Unit 1629 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number 1258.19CT 

4 2007001841 WO A1 2007-01-04 
JANSSEN 

□ PHARMACEUT!CA, N.V. 

5 2007508293 JP A 2007-04-05 □ 

6 2008546778 JP A 2008-12-25 □ 

7 20·16532679 JP A 2016-10-20 
Jazz Pharmaceuticals 

□ International Limited 

8 20175·12211 JP A 2017-05-18 □ 

THE UNIVERSITY OF 
9 2017140778 WO A1 2017-08-24 QUEENSLAND; THE □ 

PROVOST, FELLOWS 

10 2019512009 JP A 2019-05-09 □ 

If you wish to add additional Foreign Patent Document citation information please click the Add button 

NON-PATENT UTERATURE DOCUMENTS 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, rna~1azine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS 

publisher, city and/or country where published. 

1 "Office Action correspondin~i to Japanese Application No. 2019-512895 mailed June 28, 2021" LZl 

2 "Written Opinion corresponding to Singapore Application No. 11201901998Wdated June 29, 2021" □ 

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

EFS Web 2.1.18 

HIKMA PHARMACEUTICALS USA INC. IPR2024-01418 Ex. 1002, p. 87 of 962



Application Number 17091222 

Filin~i Date 2020-11-06 

INFORMATION DISCLOSURE First Named Inventor I Fionn Hurley 
STATEMENT BY APPLICANT 

Art Unit 1629 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number 1258.19CT 

EXAMINER SIGNATURE 

Examiner Signature I I Date Considered I 
*EXAMINER: Initial if reference considered, whet!1er or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of H1is form with next communication to applicant 

1 See Kind Codes of USPTO Patent Documents at www.U~,PT0.'30V or MPEP 901.04. 2 Enter office that issued the document, by tt1e two-letter code {1/VIPO 
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 1/VIPO Standard ST.16 if possible. s Applicant is to place a check mark t1ere i1 
Englist1 language translation is attached. 
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Attorney Docket No. 1258.19CT PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re: Fionn Hurley 
Application No.: 17i091,222 
Filing Date: November 6, 2020 

Confirmation No.: 6803 
Group Art Unit: 1629 

For: Compositions comprising (R)-2-amino-3-pl1enylpropyl carbamate and uses thereof 

Commissioner for Patents 
Box 1450 
Alexandria, VA 22313-1450 

Date: July 8, 2021 

INFORMATION DISCLOSURE STATEMENT COVER LETTER 
Sir: 

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)(ii). 

[8J In accordance with 37 CFR 1.97{b}, the information disclosure statement is being filed: 

D (1) within three months of the filing date of a national application other than a continued 

prosecution application unc!er §1.53(d); 

D (2) 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 merits; or 

D (4) before the mailing of a first Office Action after the filing of a request for continued 

examination under §1.114. 

D In accordance with 37 CFR 1.97{c), Uie information disclosure statement is being filed after the 

period specified in 37 CFR 1.97(b) above, but before ttie mailing date of any of a final action under §1.113, a 

notice of allowance under §1.311, or an action that ott1er;,vise closes prosecution in the application, and is 

accompanied by one ofU1e following: 

D (1) nie statement specified under 37 CFR 1.97(e), as follows: 

D Each item of information contained in the inforrnation disclosure statement was 

first cited in any cornmunication from a foreign patent office in a counterpart forei~1n 

application not more than three months prior to the filing of tile information disclosure 

statement; ,QI 

D No item of information contained in tile 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 tile certification after making reasonable inquiry, 

no item of information contained in tile 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: or 

D (2) The fee set forth in §1.17(p); 
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D 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: 

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

D 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 

D 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 

inc!ividual designated in §1.56(c) more than three months prior to the filing of the information 

disclosure statement; and 

D (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). 

D 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 

[8J 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, 
.~ .. -t ~~- ❖❖❖$ s-'>'!-~ 

,/f.f:,· /,,❖ .. ~ 

/ll1t:1tft/~::;:s;;~ 

Customer Number 129932 
Myers Bigel, PA 
P.O. Box 37428, Raleigh, NC 27627 
919-854-1400 
919-854-1401 (Fax) 

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

CERTIFICATION OF TRANSMISSION 

I llernby certify that this correspondence is being transmitted via the Office electronic filing system in 
accordance with§ 1.6(a)(4) to tile U.S. Patent and Trademark Office on Juiy 8, 2021. 

Signature: /Betty-Lou Medlin/ 
Name: Betty-Lou Mediin 
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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 

disorders. For 

various central 

example, U.S. 

nervous system (CNS) 

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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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 

5 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. 

10 

15 

SUMMARY OF THE INVENTION 

As a result of intensive and thorough research, the 

present inventors found that 0-carbamoyl derivatives from 

(D)-phenylalaninol and (L)-(D/L)-phenylalaninol, 

phenylalaninol are pharmaceutically useful for CNS 

disorders, especially for depression. 

Accordingly, it is a principal object of the present 

invention 

carbamate 

to provide 

compounds, 

novel phenylalkylaminoalcohol 

represented by the following 

20 structural formulas I, II and III: 

25 

(I) 
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5 
(II) 

(III) 
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 Sal ts", J. Pharm. Sci., 1977; 

66(1): 1-19. 

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 is of the 

preparation of the novel compounds in conjunction with the 

10 reaction schemes. 

15 

20 

25 

The compound of Structural Formula I is prepared as 

shown in Reaction Scheme I below. 

REACTION SCHEME I 

Cbz -Cl 
~OH 

~ N~Cbz 

(V) 

i)COClz 

ii)NH3 J 

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

converted to N-benzyloxycarbonylphenylalaninol (V) by 
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reaction with benzyl chloroformate in a basic aqueous 

solution, which is 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 hydrogen chloride provides 0-

10 carbamoylphenylalaninol hydrochloride salt (VII). 

15 

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 

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, triisopropylamine, 
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DBU(l,6-diazabicyclo[S.4.0]undec-7-ene), DBN(l,5-

diazabicyclo[4.3.0]non-5-ene), anti pyr ine 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 solvent 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 is used, such as dialkyl ether where the alkyl 

typically represents a lower alkyl of Cl to C6, either 
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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 

15 

20 

~OH 
~ N~2' 

(IV') 

Cbz -Cl 

0 

~ HCI 
0 NH2--~-

NH2 HCI 

(VII') 

~OH 
~ NHCbz 

(V') 

i)COCl2 
ii) NH:3 t 

0 
~ 

0 NH2 
NHCbz 

(VJ') 

_j Hz/Pd-C 

In Reaction Scheme II, (D)-phenylalaninol (IV') is 

converted to N-benzyloxycarbonylphenylalaninol (V') by 

reaction with benzyl chloroformate in a basic aqueous 

25 solution. Carbamoylation of compound (V') with phosgene 

followed by the amrnonolysis of the chloroformate 

intermediate affords (D)-O-carbamoyl-N-
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benzyloxycarbonylphenylalaninol (VI'). Removal of 

benzyloxy-carbonyl group, a nitrogen protecting group, by 

hydrogenolysis gives (D)-0-carbamoylphenylalaninol (II). 

Treatment of compound (II) with ethereal hydrogen chloride 

5 provides (D)-0-carbamoylphenylalaninol hydrochloride salt 

(VII'). 

10 

15 

20 

25 

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. 

~OH 
~ N";,2 " 

(IV'~ 

0 

REACTION SCHEME III 

Cbz -Cl 
~OH 
~ NHCbz, 

(V'; 

~O~NH2 HCI 

~ N~2·HCI 

(Vil'~ 

~ 
i11 NMJ t 

0 
~ 

0 NH2 
NHCbz 

(VI'; 

_j Hz/Pd-C 

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

(IV") is converted through the reaction with benzyl 
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chloroformate in 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 

10 (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 

15 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 is 

20 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 

25 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 

25 

the present 

proved by 

invention in treating depression has been 

"Forced Swimming Test", a well known 

pharmacological screening methods for depression and the 

results are shown in the following Table 1. 
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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. 

Cornound III, an optical antipode of compound II, showed 

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

25 

30 

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. 

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. 
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EXAMPLE I 

Preparation of N-Benzyloxycarbonyl-D-phenylalaninol 

In a 500 mL RB flask equipped with a mechanical 

5 stirrer and a dropping funnel, D-phenylalaninol (45.4 g, 

300 mmol) was dissolved 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 

10 dropping funnel and added slowly to the well stirred 

solution over O. 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 

15 washed completely with distilled water. After being dried 

in vacuo, the solid thus obtained weighed 104 grams 

without any further purification: 99.8% Yield. 

20 

25 

Melting point= 90 - 92 •c 

[a] 0
20 = + 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 II 

Preparation of N-Benzyloxycarbonyl-D-phenylalaninol 

carbamate 

In a 500 mL RB flask, N-benzyloxycarbonyl-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 aqueous 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 

20 

25 

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. 

Melting point = 121 - 125 ·c 

[ a Jo 20 = + 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 

EXAMPLE III 

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 

5 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 

concentrated into 5. 97 g ( 102 % ) of pale yellow thick 

liquid. The liquid was poured in 50 mL of anhydrous THF 

10 and cooled to O •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 

15 % Yield. 

20 

25 

Melting point = 172 - 174 ·c 

[a] D 20 = - 12.9 (c = 2.0, H2o) 

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

15.37 

Found: C, 51. 90; H, 6.60; N, 12.15; Cl, 

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)-phenylalaninol was 
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15 

used as the starting material. 

Melting point= 90 - 92 ·c 

[a] D 20 = - 42. 0 ( c = 1. 0, EtOH) 

Analysis calc.: C, 71.56; H, 6.71; N,4.91 

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

EXAMPLE V 

Preparation of N-benzyloxycarbonyl-L-Phenylalaninol 

carbamate 

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 

[a] D 20 = - 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 used as the starting 

material. 

Melting point= 175 - 177 ·c 
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[a] D20 = + 13.1 (c = 1.0, H20) 

Analysis calc.: c, 52.60; H, 6.55; N, 12.14; Cl, 

15.37 

Found: c, 51.95; H, 6.58; N, 12.09; Cl, 

15.37 

EXAMPLE VII 

Preparation of N-benzyloxycarbonyl-D,L-Phenylalaninol 

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 

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

EXAMPLE VIII 

Preparation of N-benzyloxycarbonyl-D,L-Phenylalaninol 

carbamate 

The title compound was prepared in the same manner 

as that of Example 11, except that N-benzyloxycarbonyl­

D,L-phenylalaninol was used as the starting material. 

Melting point= 130 - 133 ·c 

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 

10 

as that of Example III, except that N-benzyloxycarbonyl­

D, L-phenylalaninol carbamate was used as the starting 

material. 

Melting point= 163 - 165 •c 

An a 1 y sis ca 1 c . : C , 5 2 . 6 0 ; H , 6 . 5 5 ; N , 12 . 14 ; C 1 , 

15.37 

Found: C, 51.92; H, 6.56; N, 11.95; Cl, 

15.82 

Other features, advantages and embodiments of the 

15 present invention disclosed herein will be readily 

apparent to those exercising ordinary skill after reading 

the foregoing disclosures. In this regard, while specific 

embodiments 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. 0-Carbamoyl-(D/L)-phenylalaninol, represented by 

the following structural formula I: 

(I) 

10 and the pharmaceutically acceptable salts thereof. 

15 

20 

25 

2. 0-Carbamoyl-( D )-phenylalaninol, represented by the 

following structural formula II: 

(II) 

and the pharmaceutically acceptable salts thereof. 

3. 0-Carbamoyl-(L)-phenylalaninol, represented by the 

following structural formula III: 

(III) 
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and the pharmaceutically acceptable salts thereof. 

4. A process for preparing 0-carbamoyl-(D/L)­

phenylalaninol represented by the following structural 

5 formula I: 

10 

15 

0 . A 
~0 NH2 V N~2 • 

(I) 

comprising the steps of: 

treating (D/L)-phenylalaninol represented by the 

following structural formula IV: 

~OH 

V ~H2 

(IV) 

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 

V N
1
HCbz 

25 (V) 

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 aqueous 

solution, to provide 0-carbamoyl-N-benzyloxycarbonyl-

(D/L)-phenylalaninol represented by the following 

5 structural formula VI: 

10 

15 

(VI) 

deprotecting the compound of the structural formula 

VI through hydrogenolysis reaction, to give 0-carbamoyl­

( D/L )-phenylalaninol represented by the structural formula 

I. 

5. A process in accordance with claim 4, further 

comprising the steps of treating the compound of the 

structural formula I with anhydrous hydrochloric acid in 

an ethereal solution, subsequent to the deprotecting step, 

20 to give o-carbamoyl-(D/L)-phenylalaninol hydrochloric acid 

salt represented by the following structural formula VII, 

a pharmaceutically acceptable salt: 

25 

(VII) 
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6. A process for preparing 0-carbamoyl-(D)-

phenylalaninol represented by the following structural 

formula II: 

(II) 

comprising the steps of: 

treating (D)-phenylalaninol represented by the 

following structural formula IV': 

~OH 

V ~2 

(IV') 

with benzyl chloroformate in a basic aqueous solution 

medium, to give N-benzyloxycarbonyl-(D)-phenylalaninol 

represented by the following structural formula V': 

(V'} 

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 0-carbamoyl-N-benzyloxycarbonyl-(D)­

phenylalaninol represented by the following structural 

formula VI': 

(VI') 

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: 

25 
(VII') 

8. A process for preparing 0-carbamoyl-(L)-

phenylalaninol represented by the following structural 
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formula III: 

(III) 

comprising the steps of: 

treating (L)-phenylalaninol represented by 

following structural formula IV": 

~ OH 

V ~H2 

(IV") 

the 

15 with benzyl chloroformate in a basic aqueous solution 

medium, to give N-benzyloxycarbonyl-(L}-phenylalaninol 

represented by the following structural formula V": 

20 ~OH 

V N~Cbz 

(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 aqueous 

solution, to provide 0-carbamoyl-N-benzyloxycarbonyl-(L)-
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phenylalaninol represented by the following structural 

formula VI": 

(VI'') 

deprotecting the compound of the structural formula 

VI" through hydrogenolysis reaction, to give O-carbamoyl-

10 (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 

15 structural formula III with anhydrous hydrochloric acid 

in an ethereal solution, subsequent to the deprotecting 

step, to give 0-carbamoyl-(L)-phenylalaninol hydrochloric 

acid salt represented by the following structural formula 

VII", a pharmaceutically acceptable salt: 

20 

(VII'~ 
25 
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~ (54) Title: PROCESS OF PREPARING O-CARBAMOYL COMPOUNDS IN THE PRESENCE OF ACTIVE AMINE GROUP 

0 In (57) Abstract: A process for preparing O-carbamoyl aminoalcohols represented by Formula(!) wherein: n is an integer from O and 
Q 5; R 1, R 2 , R 3 and Ri are individually selected from the group consisting of hydrogen, alkyl, cycloalkyl, substituted or unsubstituted 
0 aryl and arylalkyl the aryl portion of which may be unsubstituted or substituted; R5 and R6 are individually selected from the group 
M consisting of hydrogen, alkyl or arylalkyl the aryl portion of which may be unsubstituted or substituted; or R 1 and R 5 together with 
0 the carbon and nitrogen to which they are attached may form an unfused or fused heterocyclic ring having from 4 to 10 members, 
> comprising reacting an aminoalcohol represented by Formula (II) wherein n, R 1, R2 , R 3, Ri, R5 and R6 are as defined; with a cyanate 
~ and an excess of an acid in an organic solvent medium. 
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1 

PROCESS OF PREPARING 0-CARBAMOYL COMPOUNDS 

IN THE PRESENCE OF ACTNE AMINE GROUP 

FIELD OF INVENTION 

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

aminoalcohols. 

BACKGROUND OF THE INVENTION 

O-carbamoyl aminoalcohols comprise a new class of phannaceutically usefol 

compounds. For instance, O-carbamoy]-(D)-phenyla]aninol hydrochloride and O­

carbamoyl-(L )-3-hydrm-.y1methyl- l ,2,3, 4-tetrahydroisoquinoline hydrochloride are being 

developed for the treatment of central nervous system (CNS) disorders, particularly as 

15 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 

20 typicaJly required for the transformation as described in Scheme 1. 

An example of the reaction in accordance with Scheme l would be the reaction 

of an aminoalcohol with benzyl chlorofom1ate to fonn the protected N­

benzyloxycarbonyl aminoalcohol. Carbamoylation of this protected aminoa1cohol with 

phosgene folJowed by reaction with an amine yields the O-carbamoyl-N-protected 

25 aminoalcohol. The deprotection of this N-protected compound is achieved by 

hydrogenation. 

HIKMA PHARMACEUTICALS USA INC. IPR2024-01418 Ex. 1002, p. 121 of 962



WO 2005/033064 PCT/KR2004/002571 

5 

2 

Scheme 1 

X y ~< Protection 

N OH 
/ "-

H R" i Carbamoylation 

X y W 
r( I Oeprotection 

N O N -◄'------
I\ V "-

HR" 8 Z 

wherein W, X, Y and Z are individually selected from the group consisting of 

hydrogen, alkyl, cycloalkyl, aryl or arylalkyl; and, 

R" is selected from the group consisting of hydrogen, alkyl 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. Par1icularly, the 

15 present invention involves the use.of sodium cyanate and methanesulfonic acid in the 

single step preparation ofO-carbamoy1 aminoalcohols. Both smaJI-scale laboratory 

preparations and large-scale industrial preparations are disclosed. The process is 

particularly advantageous for the preparation ofO-carbamoy1-D-phenylalaninol, O­

carbamoyl-(L )-oxymethyl-1,2,3 ,4-tetrahydroisoquinoline, and carbamic acid 2-( ( 4-

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

DETAILED DESCRIPTION OF THE INVENTION 

The present invention provides a novel process for preparing O-carbamoyl 

HIKMA PHARMACEUTICALS USA INC. IPR2024-01418 Ex. 1002, p. 122 of 962



5 

WO 2005/033064 PCT/KR2004/002571 

3 

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: 

XKY 
N H 

/\ 
R' R" 

wherein 

Scheme 2 

Excess Acid 
Cyanate 

Organic Solvent 

... 

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 0-

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 patiicularly advantageous 

20 for the preparation ofO-carbamoyl aminoalcohols represented by Fonnula I 

I 
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wherein: 

n is an integer from 0 to 5; 

R1, R2, R3 and &tare 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')m, wherein m is an integer from 

0 to 4 and X' is selected from the group consisting of hydrogen, alkyl, alkoxy, 

alkylthio, halogen, hydrm1..'Y, nitro and trifluoromethyl; 

Rs and R6 are individually selected from the group consisting of hydrogen, alkyl or 

arylalkyl wherein the aryl po11ion may be substituted or unsubstituted by (X')m, 

10 wherein m and X' are as defined; or 

15 

20 

R1 and Rs together with the carbon and nitrogen to which they are attached form an 

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

The process comprises reacting an aminoalcohol represented by Fommla II 

II 

wherein R 1 through R6 and n are as defined above, with a cyanate and an excess of acid, 

in an organic solvent medium. 

The starting aminoalcohol represented by the general stmctural Formula II 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-carbamoyl 

aminoalcohol. 

While specific reaction conditions may vary for individual sta11ing 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 fonnula 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, sulfori~ acid, phosphoric acid, 

acetic acid, halogenated acetic acids, arylsulfonic acids, alkylsulfonic acids and 

halogenated alkylsulfonic acids. Hydrochloric acid, halogenated acetic acids, 

Io arylsulfonic acids and alkylsulfonic acids are preferred for the subject synthesis. 

Pa1ticularly 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. Usefol cyanates for the present invention 

include, but are not limited to, alkali metal cyanates, such as sodium cyanate, potassium 

cyanate, and ammonium cyanate, alkaline earth cyanates, such as magnesium cyanate, 

calcium cyanate, and the like. Altematively, 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; nitrite 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, 

chlorofonn, 1,2-dichloroethane, 1, 1, I-trichloroethane, tetrahydroforan, 1,2-

dimethoxyethane, diethyl ether, acetonitrile, propionitrile, benzene, toluene, >--')'lene and 

mixtures thereof Halogenated alkanes and nitrite 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 aminoa1cohol 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 

5 reaction. 

The subject reaction is carried out at a temperature ranging from about -80° to 

about 80°C, depending upon the solvent employed. TypicaHy, 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. 

1 O In a typical reaction in accordance with the present invention, the starting 

15 

aminoalcohol is placed in a reaction vessel foJlowed 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 III 

0 

(X')m 

Jl 
0 NH2 

III 

20 wherein X', m, R5 and R6 are as defined; 

The process comprises reacting an aminoalcohol represented by Fommla IV 

OH 
(X')m 
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IV 

wherein X', m, R5 and R6 are as defined; 

PCT/KR2004/002571 

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, 

chlorofonn, 1,2-dichloroethane, 1, 1, I-trichloroethane, tetrahydrofuran, 1,2-

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

and mixtures thereof. 

15 

Another preferred embodiment of this invention provides a novel process for 

preparing an 0-carbamoyl aminoalcohol represented by Fommla V 

0 

O~NH2 

V 

20 wherein X', m, and R6 are as defined. 
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The process comprises reacting an aminoalcohol represented by Fom1tda VI 

OH 

VI 

5 wherein X', m, and R6 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 trifluoromethanesulfonic acid; 

15 

20 

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

chlorofonn, 1,2-dichloroethane, 1, 1, I-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 

process for preparing 0-carbamoyl-D-phenylalaninol represented by Fommla VII 

VII 

which comprises reacting D-phenylalaninol represented by Fonnula VIII 
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OH 

VIII 

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

5 cyanate, anunonium cyanate, magnesium cyanate, and calcium cyanate; 

and an excess of an acid selected from the group consisting of hydrochloric acid, acetic 

acid, tritluoroacetic acid, trichloroacetic acid, benzenesulfqnic acid, toluenesulfonic 

acid, methanesulfonic acid, ethanesulfonic acid, and trifluoromethanesulfonic acid; 

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

10 chlorofonn, 1,2-dichloroethane, 1, 1, I-trichloroethane, tetrahydroforan, 1,2-

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

and mixtures thereof. 

Still another prefetTed embodiment of the present invention provides a novel 

15 process for preparing 0-carbamoyl-(L )-m .. ')'methyl-1,2,3,4-tetrahydroisoquinoline 

represented by Formula IX 

IX 

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

represented by Formula X 

25 

OH 

X 

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

cyanate, ammonium cyanate, magnesium cyanate, and calcium cyanate; 
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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, tetrahydroforan, 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 

1 O for preparing carbamic acid 2-( ( 4-fluorobenzoyl)piperidin- l -yl)-1-phenylethyl ester 

represented by Fonnula XI: 

XI 

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

15 represented by Fomnlla XII 

XII 

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, 

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

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

5 and mixtures thereof. 

Set forth below are definitions of the radicals covered by Fonnulae I to VI. 

As utilized herein, the tenn "alkyl" means a straight- or branched-chain hydrocarbon 

radical having from one to eight carbon atoms and includes, but is not limited to, methyl, 

10 ethyl, n-propyl, isopropy], n-butyl, sec-butyl, isobutyl, tert-butyl, n-pentyl, n-hexyl, and 

the like, except where specifically stated othenvise. 

The tem1 "halogen" includes fluorine, chlorine, bromine, and iodine with fluorine 

and chlorine being prefe1Ted. 

The tenn "alkoxy" refers to an alkyl radical attached to the remainder of the 

15 molecule by ox')'gen; this includes, but is not limited to, methox')', ethox')', and propox')' 

groups. 

rn1e tenn "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. 

20 The term "cycloalkyl" refers to a cyclic group of from three to six carbon atoms; 

prefen-ed cycloalkyl groups are cyclopentyl and cyclohex')'l. 

The tenn "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 

25 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, 

30 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 fimnel, 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 fonnel was charged with 

methanesulfonic acid (222.3g, 2.3 lmol) 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 

miJ\..'ture, 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 fimnel 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-Carbamoyl-(D)-phenylalaninol as an oil. 

O-Carbamoyl-(D)-phenylalaninol hydrochloride was prepared as follows. The 

crnde 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 fonnel was 

25 charged with l00mL of saturated HCI solution in isopropanol (6.5M). The HCl 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 f01m 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 1 l0gram (71.5%) and was a white solid. 
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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, 0.018mo1e) and sodium cyanate 

(1.87g, 0.027mole). The mi:x1ure was stitTed in an ice-bath. The addition fimnel was 

charged with methanesulfonic acid ( 4.37g, 0.045mol) which was slowly added to the 

reaction mi>..1ure so as to maintain the temperature below 5 °C. The reaction mixture 

10 thickened after the completion of the addition. The ice-bath was removed and the 

reaction miA1ure was stiITed 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 transfe1Ted 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 fonn of the desired product O-Carbamoyl- (D)-3,4-dichlorophenylalaninol 

20 as an oil. 

O-Carhamoyl-(D)-3,4-dichlorophenylalaninol hydrochloride was prepared as 

follows. The crnde reaction product O-Carbamoyl-(D)-3,4-dichlorophenylalaninol 

(3.27g) was dissolved in l0mL oftetrahydroforan and was transfen-ed to three-neck 

round bottom flask equipped with a mechanical stirrer. The mixture was chilled in an ice • 

25 bath and the dropping fimnel was charged with 13.?mL of lN HCl solution in ethyl ether 

(0.0137M). The HCl solution was slowly added to the free base solution so as to 

maintain the ternperature below 5 °C. During the addition, precipitation of the desired 

product in HCl 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 

PCT/KR2004/002571 

(L)-3-hydroxymethyl-1,2,3,4-tetrahydroisoquinoline (194g) was suspended in 

5 dichloromethane (l.5L) 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 

10 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 l?y adding 20% aqueous solution of 

sodium hydroxide. The resulting mi)..1:ure was chilled in an ice-bath for about an hour 

and the product was filtered and washed with two 1 00mL portions of deionized water. 

The product was dried under vacuum to yield 221.6g (90.4%) of the desired product. 

15 

Example 4. Large-scale preparation ofO-Carbamoyl-(D)-phenylalaninol 

Eighteen kilogram (18.0kg) ofD-phenylalaninol and 477.4kg of dichloromethane 

were charged into a 300-gallon glass-lined reactor (Pfaudler, model R-01) blanketed 

20 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 wann 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 

25 submitted to quality control for analysis by HPLC and the amount ofD-phenylalaninol 

was less than 1.0%. The reactor contents were cooled to 4. l°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 

30 was further extracted two times by dichloromethane (133.4kg each), and the three 

organic layers were combined. The product containing dichloromethane was washed 

with 1 00L 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 50L 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 fimnel (Baxter filter paper grade 615-20). The filter cake was washed with 

dichloromethane (25kg), and the filtrate was concentrated to approximately lO0L on a 

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. 

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 wann 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 l 0.1 kg of 

concentrated HCl 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 layer was removed and 

25 discarded. The aqueous layer was cooled to less than 5°C and the pH adjusted to 10.5 by 

carefolly adding 20% aqueous sodium hydroxide. 111e mixture was stirred for 1 hour 

then the solid was coHected by filtration. 111e 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-l­

yl)-1-phenylethyl ester 

A 100-gallon reactor was charged with dichloromethane (210.1kg) and 2-(4-

5 fluorobenzoyl)piperidin-l-yl)-1-phenylethanol (15.9kg). The miA1Ure was stirred at 

lO0rpm 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 

p011ions (total 6.4kg) every five minutes while maintaining the temperature under 10°C. 

1 O The reaction mi>..1ure was stirred for thi1ty minutes at this temperature, then stirred 

overnight at 25°C ± 5°C. At one point, upon wanning, 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 stitred at 25°C ± 5°C 

overnight. An in-process HPLC test indicated that the reaction had not gone to 

15 completion (<5% sta1ting 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. 1l1e wet cake was held overnight under a 

20 nitrogen atmosphere. The crnde product was charged back to a 100-gallon reactor 

containing 140L of deionized water. The miA'ture was stitTed 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 stin-ed 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 

2s0c. 

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 slurry was 

cooled to 34°C ± 5°C and passed through a Cuno Filter into a clean reactor. The filter 

was rinsed with two p01tions (22.3kg each) of wann (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 wiH be apparent to, and 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 fm1h above, but rather that the claims be constmed 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 at1 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 Fommla I 

I 

wherein: 

n is an integer from 0 and 5; 

Ri, R2, R3 and R4 are individual1y selected from the group consisting of hydrogen, 

alkyl, cycloalkyl, substituted or unsubstituted aryl and aryla1kyl wherein the 

aryl portion of which may be unsubstituted or substituted by (X')111, 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; 

Rs and R6 are individually selected from a grnup consisting of hydrogen, alkyl 

and arylalkyl wherein the aryl portion may be substituted or unsubstituted by 

(X')m, wherein m and X' are as defined; or 

R1 and Rs together with the carbon and nitrogen to which they are attached may 

fonn an unfused or fosed heterocyclic ring having from 4 to 10 members; 

the process comprising reacting an aminoalcohol represented by Fonnula II 

II 

wherein n, R1, R2, R3, R,i, Rs and R6 are as defined; 

with a cyanate and an excess of an acid in an organic solvent medium. 
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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, sulforic acid, phosphoric acid, acetic acid, 

10 halogenated acetic acids, arylsulfonic acids, alkylsulfonic acids and halogenated 

alkylsulfonic acids. 

5. A process according to claim 1, wherein the organic so I vent medium is selected 

from the group consisting of halogenated alkanes solvents, ethereal solvents, nitrite 

15 solvents, aromatic solvents; and miidures thereof 

6. A process according to claim 1, wherein the cyanate is sodium cyanate and the acid 

is rnethanesulfonic acid. 

20 7. A process according to claim 6, wherein the organic solvent medium is 

25 

dichloromethane or acetonitrile. 

8. A process according to claim 1, wherein the 0-carhamoyl aminoalcohol is 

represented by Formula III 

0 

(X')m 

Jl 
0 NH2 

III 

wherein X', m, Rs and R6 are as defined; 
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the process comprising reacting an aminoalcohol represented by Formula IV 

OH 
(X')m 

IV 

5 wherein X', m, Rs and R6 are as defined; 

10 

15 

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 Fommla V 

V 

wherein X', m, and ~ are as defined; : 

the process comprising reacting an aminoalcohol represented by Fommla VI 

VI 

wherein X', m, and R6 are as defined; 

OH 

~6 

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 Fonnu]a VII 

0 

)l 
~O NH2 

V NH2 

VII 

the process comprising reacting D-phenylalaninol represented by Fonnula VIII 

OH 

VIII 

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 grnup 

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, tri:fluoroacetic 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, chlorofonn, 1,2-dichloroethane, 

20 1, 1, I-trichloroethane, tetrahydroforan, 1,2-dimethoxyethane, diethyl ether, 

acetonitrile, propionitrile, benzene, toluene, xylene, and mixtures thereof 

25 

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 l, wherein the 0-carbamoyl aminoalcohol is 

0-carbamoyl-(L )-oxymethyl-1,2,3 ,4-tetrahydroisoquinoline represented by Formula 

IX 

IX 

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 

15 consisting of sodium cyanate, potassium 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, methanesu]fonic acid, ethanesulfonic 

acid, and trifluoromethanesulfonic acid; and the organic solvent medium is selected 

20 from the group consisting of dichloromethane, chloroform, 1,2-dichloroethane, 

I, 1, I-trichloroethane, tetrahydrofuran, 1,2-dimethm-,.ryethane, diethyl ether, 

acetonitrile, propionitrile, benzene, toluene, xylene, and mixtures thereof 

16. A process according to claim 14, wherein the cyanate is sodium cyanate and the acid 

25 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 c1aim 1, wherein the O-carbamoyl aminoalcohol is 

carhamic acid 2-(( 4-fluorobenzoyl)piperidin-l-yl)-1-phenylethyl ester represented 

5 by Fonnula XI: 

10 

F 

XI 

the process comprising reacting 2-( 4-fluorobenzoyl)piperidin-l-yl)-1-phenylethanol 

represented by F ommla )(II 

0 

OH 

~N 
F 

XII 

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, 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 acid, ethanesulfonic 

20 acid, and trifluoromethanesulfonic acid; and the organic solvent medium is selected 

from the group consisting of dichloromethane, chlorofonn, 1,2-dichloroethane, 

1, 1, I-trichloroethane, tetrahydroforan, 1,2-dimethoxyethane, diethyl ether, 

acetonitrile, propionitrile, benzene, toluene, xylene, and mbdures 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. 

IO 

23. A process according to c1aim 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 Fommla II. 

24. A process according to c1aim 1, wherein the molar ratio of cyanate to aminoalcohol 

represented by Fonnula 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 Fommla II to the amount of the organic solvent 

medium is within the range of from about 1:3 to about 1:100. 

20 

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. 

27. A process according to claim 25, wherein the reaction is can-ied 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 Fommla I and aminoalcohol represented by Fommla II are in the racemic fonn. 

30 

29. A process according to claim 1, wherein the O-carbamoyl aminoalcohol represented 

by Formula I and aminoalcohol represented by Fonnula II are in optically active 

fonn. 
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30. A process according to claim 1, wherein the O-carbamoyl aminoalcohol represented 

by Formula I and aminoalcohol represented by Fonnula II are in are in the S-fonn. 

31. A process according to claim 1, wherein the O-carbamoyl aminoalcohol represented 

5 by Fonnula I and aminoalcohol represented by Fommla II are in the R-fonn. 
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METHODS FOR TREATING SEXUAL DYSFUNCTION 

BACKGROUND OF THE INVENTION 

FIELD OF INVENTION 

The present invention relates generally to 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 

treatme~t 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 results 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 Laum.ann 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 

1 
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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 studies 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. 

The categories of female sexual 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-S106). Sexual desire 

or libido is the drive for sexual expression. Its manifestations include sexual 

thoughts and fantasies. Arousal includes the vascular response to sexual 

2 
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stimulation, an important cornponent 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 (FSO) 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 

(FSO) into four classes: FSAO, hypoactive sexual desire disorder (HSDD), 

female orgasmic disorder (FOO), 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-IV}]. 

DSM-IV defines the four classes as follows: 

HSD0--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 activity, 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 FOO should be 

based on the clinician's judgement that the woman's orgasmic capacity fo less 

than would be reasonable for her age, sexual experience, and the adequacy of 

the sexual stimulation she receives. 

Sexual Pain Disorders such as Oyspareunia and Vaginismus. 

Oyspareunia is the recurrent or persistent genital pain associated with sexual 

intercourse. Vaginismus is the recurrent or persistent involuntary spasm of the 

3 
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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 distress. 

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 to surgical menopause. 

Other causes in both pre-menopausal woman (i.e. woman who are pre­

menopausal and who have not have hysterectomies) as well as post menopausal 

women include illness, 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

structured questionnaire. 

2) FSAD is the persistent or recurrent inability to attain or maintain 

sufficient sexual 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 sexual arousal. The 

4 
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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) FOO 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 characterised 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 treating 

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 

5 
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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 ): 

Rx 

(I) 

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 I, 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; 

R1 and R2 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; 

R1 and R2 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 to 2 nitrogen atoms and O 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 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; 

0 

11 
OCNR1R2 

Rx 

(I) 

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 I, 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; 

R1 and R2 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 ato~s; 

R1 and R2 can be joined to form a 5 to ?-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 O to 

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 to the extent 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, 

0 

II 
OCNR1R2 

NH2 
Rx 

(I) 

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 I, 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; 

R1 and R2 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; 

R1 and R2 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 to 2 nitrogen atoms and O 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 1 b or an enantiomeric mixture wherein the enantiomer of Formula 1 b 

predominates. (note: in the structural formula of Formula 1 b 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) 

Formula 1b 

wherein 

0 

O~NH2 

the enantiomer of Formula 1 b predominates to 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 to; conventional 

antidepressants and other psychiatric medications that include but are not limited 

to; selective serotonin reuptake inhibitors (SSRl's}; selective serotonin and 
I 

norepinephrine reuptake inhibitors (SNRl'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 

(liCO3), 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 to 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 : 
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Formula 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 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 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; 

R1 and R2 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; 

R1 and R2 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 O 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 1 a below; 

11 
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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 1 a 

predominates and: 

Rx, R1 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 1 b 

below; also ref erred to herein as "test compound" 

0 

O~NH2 

Formula 1b 

(note: in the structural formula of Formula 1 b 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) 

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. 
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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 

(I) 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 Formula 1 it is evident that some of the compounds of the invention 

have at least one and possibly more asymmetric carbon atoms. It 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 crystallization 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 stereoisomers 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 concerned. 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 

HIKMA PHARMACEUTICALS USA INC. IPR2024-01418 Ex. 1002, p. 161 of 962



WO 2007/001841 PCT/US2006/023068 

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 

unique pharmacological properties. These compounds have been shown in both 

an animal model 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 Formula 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 to 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 
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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 increments 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 to prevent 

the development of sexual dysfunction due to the conventional antidepressant or 

other medication. In embodiments in which both medications are started 

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-S0mg/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. 
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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 (SSRl's); selective serotonin and 

norepinephrine reuptake inhibitors (SNRl's); older tricyclic antidepressants 

(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 

(liCO3), 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 or esters thereof. 

The Test Compound 

One compound of Formula 1, (referred to herein as the "test compound"), is 

(R)-(beta-amino-benzenepropyl) carbamate monohydrochloric acid also called 

O-carbamoyl-(D)-phenylalaninol. 
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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 controlled 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 D2-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 to 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 
I 

and quinelorane Cat # Q-11 0; Lot PRF-694A) and bupropion (Cat # B-102; BS-

11-10) were purchased from Research Biochemicals Incorporated. Test 

compound (Lot # D5-91 B) 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 1 00mg/ml, 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. 6 hours prior to 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 UM of 4/15 or lower 

were treated with test drug and 90 minutes later the rats 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 UM 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 contra( 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. (Table 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 µg/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 

Tr19atment Number of Rats Change in Lordotic 

• ·Response, 
.. 

' 
Vehicle (saline) 22 0.201 +/- 0.042 

TC 10 mg/kg s.c. 23 0.338 +/- 0.049 

TC 1 0A 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 control by ANOVA, Dunnett's test. 

Table 2: Effects of Quinelorane on Lordotic Response 
: ,. 

, Treatment . Number of Rat~ 
.. 

, Change in Ldrdotic 
:: 

Response 
" .. • .. 

Vehicle (saline) 9 0.174 +/- 0.062 

Quinelorane 25 µg/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 

Treatment Number of Rats,· • Change in Lprdotic 
.. 

.. ... Response'' 
. . . 

Vehicle (saline} 9 0.174 +/- 0.066 

Bupropion 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 (SSRl's); selective 

serotonin and norepinephrine reuptake inhibitors (SNRl's); older tricyclic 

antidepressants; bupropion and MAO inhibitors. 

Selective serotonin reuptake inhibitors (SSRl's) and selective serotonin 

and norepinephrine reuptake inhibitors (SNRl'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 two 

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 11fluoxetine" 

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 

"duloxetine11 will be used here to ref er 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 

re uptake; 

Citalopram, 1-[3-( dimethylamino )propyl]-1-( 4- fl uorophenyl)-1 ,3-dihydro-5-

isobenzofurancarbonitrile, is disclosed in U.S. Pat. No. 4,136,193 as a serotonin' 

reuptake inhibitor. Its 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)methyl] -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 

Sertraline, (1 S-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 (liC03), 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 (RIMAs), suitable 

reversible inhibitors of monoamine oxidase include: moclobemide, and 

pharmaceutically acceptable salts thereof; 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 

antagonists. 

In addition, the compounds of the present invention can be used to 

reverse or reduce the sexual dysfunction 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 include: 

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 salts 

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 usec;f 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 salts 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 treated 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 (I) 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 rate 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 to 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 phospholipids, 

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-methacryl amide-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. 

Alternatively, the composition may be presented in a form suitable for 

once-weekly or once-monthly administration; for example, 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.g., 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 to 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. 

"C1-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 C1-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, C1-C4 alkyl, C1-C4 alkoxy, amino, nitro, 

or cyano. 

It is understood that substituents and substitution patterns on the 

compounds of the present invention can be selected 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 mixtures of 

enantiomers 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 to 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 

pref erred 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 

carbamqte 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., intramuscular, 

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 

intravertebraf needles or catheters with or without pump devices. 

Compositions can take the form of tablets, pills, 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 acceptabf e 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, aqueous 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 admixture with excipients suitable for the manufacture of aqueous 

suspensions. Such excipients can include, for example, a suspending agent, 

such as sodium carboxymethylcellulose, methylcellulose, 

hydroxypropylmethylcelfulose, sodium alginate, polyvinylpyrrolidone, gum 

tragacanth and gum acacia, and dispersing or wetting agents such as a naturally 

occurring 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 aqueous 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 oil, such as arachis oil, 

olive oil, 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 

soybean lecithin, esters or partial esters derived from fatty 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 

demulcent, 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. Aerosol 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 blood 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 Ringer'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 polyethylene glycol. Dispersions of the 

finely divided compounds can be made-up in aqueous starch or sodium 

carboxymethyl cellulose 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 to 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, hydroxymethyl 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 polyvinyl 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 (tor examples of 

steroid inhalants, see Rohatagi, J. Clin. Pharmacol. 35:1187-1193, 1995; Tjwa, 

Ann. Allergy Asthma lmmunol. 75:107-111, 1995). 

The compounds of the present invention can be delivered 

transdermally, by a topical route, formulated as applicator sticks, solutions, 

suspensions, emulsions, 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., Eyles, 

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 to 

hydrochloric, sulfuric, acetic, lactic, tartaric, malic, succinic, etc. Salts tend to 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 to 5.5, that is 

combined with buffer prior to use. 

Pharmaceutically acceptable salts and esters refer to salts 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, triethanolamine, 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 benzenesulfonic 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 Formula 

(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 disclosure, 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 Technology 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., amounts that are intranasally 

effective, transdermally effective, 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 example, 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 1 O 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 levels of the carbamate 

compounds can be used to 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 

comprising 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 ~mvided to illustrate specific aspects of the invention 

and are not meant to be limitations. 
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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 IS 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 ): 

NH2 

(I) 

or a pharmaceutically acceptable salt or ester thereof: 

wherein 

Risa member selected 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 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; 

R1 and R2 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; 

R1 and R2 can be joined to form a 5 to ?-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 O 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 Formula 1 

predominates; 

Rx 

(I) 

or a pharmaceutically acceptable salt or ester thereof; 

wherein; 

Risa member selected 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 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; 

R1 and R2 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; 

R1 and R2 can be joined to form a 5 to ?-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 O to 

1 oxygen atom, 

wherein the nitrogen atoms are not directly connected with each 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, R 1 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 

Formula1 a; (note: in the structural formula of Formula 1 a below the amino group 

attached to the beta carbon projects into the plane of the paper) 

0 

II 
OCNR1R2 

Rx 

(I) 

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 I, 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; 

R1 and R2 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; 

R1 and R2 can be joined to form a 5 to ?-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 O 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. 

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 1 a 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 1 a substantially 

free of other enantiomers is an enantiomer of Formula 1 b or an enantiomeric 

mixture wherein the enantiomer of Formula 1 b predominates. This is 0-

carbamoyl-(D)-phenylalaninol, this compound can also be named (R)-(beta­

amino-benzenepropyl) carbamate monohydrochloric acid. 

0 

O~NH2 

Formula 1b 

(note: in the structural formula of Formula 1 b above (test compound), the 

amino group attached to the beta carbon projects into the plane of the paper. 

Thts is the dextrorotary (D) enantiomer that is of absolute configuration (R) 

15. The method of claim 14 wherein the enantiomer of Formula 1 b 

predominates to the extent of about 90% or greater. 

16. The method of claim 14 wherein the enantiomer of Formula 1 b 

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; 

0 

II 
OCNR1R2 

Rx 

(I) 

or a pharmaceutically acceptable salt or ester thereof; 

wherein; 

Risa member selected from the group consisting of hydrogen, lower alkyl 

of 1 to 8 carbon atoms, halogen selected from F, CI, Br and I, 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; 

R1 and R2 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; 

R1 and R2 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 O 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, R1 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 90% 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 

Formula1; 

0 

II 
OCNR1R2 

Rx 

(I) 

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 I, 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; 

R1 and R2 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; 

R1 and R2 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 O to 2 nitrogen atoms and o 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 extent of about 90% 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 1 b or an enantiomeric 

mixture wherein the enantiomer of Formula 1 b predominates. This is 0-

carbamoyl-(D)-phenylalaninol, this compound can also be named (R)-(beta­

amino-benzenepropyl) carbamate monohydrochloric acid. 

NH2 Formula 1b 

(note: in the structural formula of Formula 1 b 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 1 b 

predominates to the extent of about 90% or greater. 

30. The method of claim 28 wherein the enantiomer of Formula 1 b 

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 (SSRl's); 
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selective serotonin and norepinephrine reuptake inhibitors (SNRl'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; tluoxetine, duloxetine, venlafaxine, milnacipran, 

citalopram, fluvoxamine, paroxetine, sertraline, 5- MCA-NAT, lithium carbonate 

(liCO3), isocarboxazid, phenelzine, tranylcypromine, selegiline, moclobemide, 

kappa opioid receptor antagonists; selective neurokinin antagonists, corticotropin 

releasing factor (CRF) antagonists, antagonists of tachykinins , a­

adrenoreceptor antagonists. amitriptyline, clomipramine, doxepin, imipramine, : 

venlafaxine, trimipramine, amoxapine, desipramine, maprotiline, nortriptyline and 

protriptyline, and pharmaceutically acceptable salts 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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( iey'flfFJ3:J<O)ifilffi] 
rni3:f<llfU 
A I 

(1tl] 

{ :f\r::J=t' 
n tL O '£ V1 L 5 O)~Jx ~ *i:i L ; 

( 2 ) iey'*2007-508293(P2007-508293A) 

I 

R1, R2, R2&t.FR4tL @1zt=, 1J,(*»l{-=f-, 7Jv.:\=-JJ.,·JL :;..,:?'t:11Jv:\=-1vJL fi!:fWr2 
.ht.::Xtt*fiimO) 7 1J -,v£&Y7 1J - ,i,, 11v.:\=-1v£ c = ..: -c, 7 lJ - ,v£-Mi-:5:Hi, *fii 
ij:·(\:[;')rH~o:b'X!i (X')" (:f\r::J=t, rnU, 07£i,,,,L40)~J&~*hL, x· !i, ** 
I!llr, 7Jv.:\=-JV!L 71v::1:\=-:;..,£, 7iv.:\=-Jv1-::r£, 1\07·::..,)](-=f-, t:. r:o:\=-S.,£, =- r­
o£&Y r- 1J71v:;ro;<'f-1v£:b•t:.'£6ff:b·G~fR2.h6 0 ) t::J.:-:itf!iij:2.h.1~6 0 J 
:b•t:.~6ffipt:,~fR2.h; 

R5&{f'R6tL 11m1z~=- **»l{r, 11v:\=-1v£&t.F11J-1v1Jv.:\=-11,£ c..:..:·-e, 7lJ 
-Jv£$:n"'i, 5Ktliffl:c·&") i') 1~6 iPXii ( X' ) m ( :f\r::J=t, rn&tlX' U, J::.fcc·5:i::~ L 
t-:.iBPJ '"('&") 6 0 ) i=J.:-:> -cfiim2h1f6 ◊ J ;t,t;,~ off:b>.:':,~fR 2 .ho :O' ; YJi, 

R1 &tl'.R5 ti{, -z-nt.--.,:t{t'1-&-t 0.~*Illlr &ll'·~~!Jl{--=f):-1tn:'£-:i -r, 4 ~1,,, l L 1 o 
~ ~fl"t-fi'1F~i'i-XU~-&tl*ffl~il{ot L1f6 0 } -C'*i:i2.h6 o-n 1v1'\"E:'1,1,12 / 
11v::1-,vO)!f!fi~1i$:t·&")-:i -c, 
ftt$;,i, A I I 

(1t2] 

II 
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~0JJ$;o 
( lli3:f<Jlf 2] 
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( lli3:f<lli3] 
iJrJ~C.1// i,- r- :b{, 1// 1/~T r- 1) T'J .L., 1// ::./~7] 1) T'J .L., 1// ::./~; /t=. r; .L., 
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( 3 ) ~ey'*2OO7-508293(P2OO7-5O8293A) 

Wiicfl~i'.fEtiliJ", 1 \ u :r>ft7 ,1,/:0 Yi'.fEAAL x-7°" JH.§txt, =- f' 01vi.§txt, 7f:ffi':h%i.§tt 
&ti+ :tv'.:, O)i.lt&'tmb· t:., ~ 6 ~i)> t:, ~tR ~ h 6 fl*JJf 1 ici\tOJ:15$ ◊ 
(jl'f*Jj6] 
Wiit:1// :t,- f" iJ'>1/; 1/MT f' lJ r'J .b. ""c'&_i fJ, i)>----:,1rnic~iJ'>;.( Y 1/ _7._JL,,t ::.,,M·-ecb 6 fl 

*rJi 1 fcillPJ.n$ ◊ 
(fl'f*JJf7] 
WJicfl~i$txliJ", > ~ u u ;< Y Y JG:± 7--1:: f' =- f' 1J ,vc·«> 6 ll'f*ri 6 iciJGO)JJ$ ◊ 

(jl'f*JJf8] 
iJ1Jfco-:01v1\-1.::11v12.../11v:1-,viJi, :rtr r r 

(ft3] 

(X')m 

III 

0 
)l 

0 NH2 

(:it$, X' , m, R 5 &U.R6 ,:±, ffl*Jfil 'f:JE'.~Ltc:::i!P)t\:r>-bo ) --c*:b~il.-bil'i* 
ri 1 ici:ltO)na,;t· cb-:i z, 

iltn$ii, :it I V 

( {t4] 

OH 
(X')m 

IV 

(:it$, X' , m, R 5 &U'R6 ,:±, ffl*JJil t·JE'.~Ltc::i!PJ·ecb6o ) t·*v~il.67 2. 
../ I Jv::1-Jv C 1// t,- f' &U'~~JIO)M~fl1~$'&txl$t'!~JG~ -It 6 C: ti)>½~ 6 }]fl;; 0 

(il'f*JJf9] 
Wiic o - :o 1v1\-1.:: 1 ,v 7 2. ../ 71v:1-,vi.Ji, :rtv 

({t5] 

V 

(:it$, X' , m&U'Rsli, il'i*JJfl t°Ji:'.~Ltc:Jffl 1)t·ct>00 ) t·*v2:'h6ll'i*JJfl 
tctltv')na,;t·cb-:i z, 

iltn$i:i, :itV I 
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( 4) ~ey'~2007-508293(P2007-508293A) 

OH 

VI 
C:rtg::r, X' , rn &tFR 6 tL li3.IVJO c'JE'.~ lf'2:Jffi''.) c' in 6 o ) 1:-~-b ~ ho 7 ~ / 7 

Jv::1- 11- t '1/7 .t,- t- &tFM!5"JIO)B~ flt!i$t.iJg::r--eR,tG~tt 6 c: t fp G 'd'." 615"$ ◊ 
rni::l<JJU o] 

Witc.o-n,v1-;;21=11v7 ~ /11v::1-1vii', :rtv 1 1 

(1t7] 

·e~,b ~ h6 lm3J<JJJ: 1 ti:.ilt0)1J$c·~-;) -C , 

ft1i$Ji, :rtV I I I 
(ft8] 

VII 

~OH 

V NH2 

VIII 

--e~b ~no D - 7 :i:. =-.1v 7 5 =- / - 1v t '1/ 7 :.:t, - t-&IF~JI O)B ~ flt!i$t.iJg::r-c-·R,tG 
~tt-6 ~ ciPG'd'."615"$" 
(fi::l<JJUU 
WJ~'1/7*-r-ffi'1/71/BTr-0?L, '1/71/Bh0?L,'1/71/B7>2E=-?L, '1/ 

71/~7 7'' .t, '1/ry Llft.J.j,' 1// 1/Bh Jv'1/ ry Lip G 'd'." 6 .ffip biHR ~ h, WJtcWlif(t_iB, ~ 
B, r- ij 7 Jv:;tow~, r- lJ ::7 oowmL /--(1/-l±'1/,:Z.lv*1/Wl, r-lvI.1/ AJhr-1/B, ;,( 
Y > 7-Jv*>B, x.Y > 7-Jv*>~&tF t- 1J 7 Jv:;to;,< Y > 7-A*>BiJ•t::,'d'."offiJ,t:.1~ 
tR~h, WJtc1ff~i$t.iJiJ1S:::7 oo;,< 7' 1/, ::7 OD*JvL, 1, 2 -S:::7 DOI?' 1/, 1 , 

1, 1 - r 1J ::7 o ox.Y >, T t- "'? t: v o 7 "'? >, 1, 2 -s: > t-='f '1/x.Y >, S--~x.-r 11-, 

x.-TJk 7-ct-=-t- 1J1k 7"ot::;t=-t- 1J1k ,.-.z>-t:>, t-1vx.>, ='f'1/v>&u-ft1.. 
½ O)i!ti'r!f:!iliJ,f::,'d'." 6 ffiJ> G~tR~ ho fi::l<JJ[ 1 0 tcif40)jj"$ 0 

( fi::l<JJI 12 ] 
wrics,,1.t-- t- iJi'1/7 >BT t- 1J ry L 1:-~ IJ, iJ,-:;mc~iJ1> Y >7-1v* >Bc·«>o ti 

31<:rj 1 0 ti:.ilt0)1f $ C 

rni::l<JJf 13] 

wrtcflt!mt.itiJiS::J oo > Y >c·~o fi3J<JJI 1 2 tcilt0)1Jit:0 
( fi::l<JJf 14] 
Witco-n,1-,1-;;21=11v1 ~ /11v::1-1viJ1, :rt 1 x 
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( 5 ) 

0 

O)lNH2 

1X 

~ey'~2OO7-508293(P2OO7-5O8293A) 

.. C~b2'i1..bO-n!I/J\t1Jv- (L) -;tq:-S,,,,;x-f-;l,-1, 2, 3, 4-7°"},7t.fo 
1 'I q=- / 1J >·r"<ot .b ITTf>Jtr.w 1 tcl!to/1'f$c·£>-:i '"'C, 

11fn$tL 5f: X 
({tlOJ 

OH 

X 

·e~;;b2'h6 ( L) - t:. Foq:-S,,,, ;,(-f-Jv- 1, 2, 3, 4 -7°" r- 7 t. Fo1 yq:- / lJ > t 
s.,-,7 ;t,- r- &lfJMIJIJ£0M~1f~f&ilt=f::ic·tz.t62''1± .b-: t fJ·Gi;t: .b 1i$o 
( tl'i>J<JW15 J 
nrifcS,7 .:t,- r- -Jf.'1/7 >M-t- r- 1J r; L, 1/J >Mn 1J r; L, '1/7 >' M7 ::,,,'-1=.:::. r; L, 1/ 

7 >M? ;f ;t, S,,,,ry L&ll 1// >'!in IVY i'J Lt)> G i;t: .b ~iJ·G~tR 2' h, nriicMiJifiM, ITT 
M, r-lJ7Jv;t□ITTM, r- 1JJoommL ;-(::.,,-1±·>';:z;r,;t:>M, r-Jvx.,:,,,__::z;v;t;>M, ;,< 
-jl :;,,;z,v;-t>M, x.-jl >:::z1v;-t>'IDm.vr r- 1J 7 Jv;to;,<-jl::.,, ;z;t,;-t>MiJ•Gi;t:.b~iJ'0~ 
tR2'h, nriii:.1f~i:itlth"S.-::Joo;,<-jl>', Joo;t;JvL, 1, 2-S.:Joox..Y>, 1. 
l, l-r-lJJODI.-jl1/, 9-r-'3t. FD731/, l, 2-S.::;,( t,.q=-S,,,,.I.-jl::,,,, s;:x.-f-;l, 

I-9-lk 7tr-.:::.r- 1Jlk 7°0t.°;t.:::.t,. 1Jlk ;-(;,,{!:;,,, r-Jv.I.>', q=-S,,,,v>&U'.f-h 

½ 0iRi'r!rmiPG'/;t: 6 ~fp 0~tR2' h.b iw>J<JJ[ 1 4 ici!t01i$ 0 

( tl'i>J<JW16 J 
irnfi:.S,,,,;;t,- r-iJ1'1/7>M-J- r- lJ r'JL '"(''it) IJ' iJ>---:)nrJfi:.~iJ{;,( -jl ✓ ;z,r, .. ,t >'M' .. Cib.biw 

>J<JJH 4 ici!t0n$" 
( fj!J>J<JJ{l 7 J 
nritc1f~fi}it1h;::7 oo ;,( -jl >'Tib .b :1>1<:rw 1 6 ici!t01ia;;◊ 

(tt1uw1sJ 
nrJiclf~fi}t!tiJi;-e r- .:::_ r- lJ ]),,'"(''it) 6 fl'f>J<Jj 1 6 iclft0)1f'{$; 0 

(fl'i>J<JW19J 
irnfi:.O-n1v1'\'-l::11v12. /11v:1-1viJ1, 5:t:X I 

(1t1U 

XI 

F 

·e~h2'h.bn1v1"2.>'M2- < (4-7,1,7to;-(>':l'11L,) t°"'-lJ~) . .:::.-1-1,v) -
1 - 7 x. .:::.,vi+ 11,,i;z 9-Jvc·s .b ITTf>J<JJ Hcl!t01i$('ib-:i '"'C, 

lt1iit:LL 5f; X I I 
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( 6 ) ~ey'*2007-508293(P2007-508293A) 

( 1t12J 

OH~ 
~~J ~F 

V 
XII 

.. C*b2'i1.6 2 - ( 4 -7 Jv;tor-Z::,,~f1 Jv) t.""'Z IJ :;;'=.- 1 -1 Jv) - 1 - 7 x=-/1,I 

7' /-11, t s,7 .t,- t-&tFM!5"Jio:Y!~~=1ft!i$t.iJi::p--el3z,tG2'tt .b c: t iPGi:J: .b 1i$◊ 
( ti::Jtr.w20 J 

iJrJfi:.S--'7 i,- r- if.S--'7 Y!iT r- 1) r; L, 1/J 1/MtJ 1) r; L, 1/J YM7 ::,,·::i::=- r; L, 1/ 
71/fitf?' :7··.t, s,r; L&tr S--'7 Y!itJ JvS--' r; J:...;i),t;i): .bff:b,t;,;ii{;!'R 2' :h, WJii:.M:b1fifflL ffl, 

M, t-lJ71v:;tow1ItL t- 1J :7 oowmL r-Z1/-t:'1/ ;z.1hr-YM, 1-1vx1/ ;z.;i,;t::,,,M, ;x 
7'::,,, ;z.11,•;tYM, I.7'::,,, ;z,,i,,t.:/~&u· t- 1J71v:;to ;x 7'::,,, ;z.;i,,t 1/MiPhi:J:.bffi.l't>~ 

tR 2' :h' WJfi:.=1ff~i$9~:bi 1/ :7 DO_;,( 7' ✓ ' :7 0 0 * Jl,L' 1 , 2 - ;:./ :7 DD I 7' ✓' 1 . 
1, 1-J-l):7ODI7'1/, 7}-7l:. f0771/, 1, 2-:.)_;,( J-=\'-S,I7'1/, ;:.)X1-Jv· 

I.--rlk 7.-1.::: t-=-t- 1)Jk 7°ot.";t::. t- 1)Jk r-Z1/-c:·1/, t-JvI1/, =\'-S--'v1/&V:+n 
G O)iJE, -&!tbJJiJ, h i:J: .b ff ,j, G ~tR 2' :h .b ii::J<Jj 1 9 ii:.tfGO)n$ o 

( ti::J<JJf 21 J 
WJfi:.S--'7 i,-t-i.l"S--'71/MT t- ·~ r; L t·iP> IJ, 1.l'"J~i:.~,j'> ;x 7' 1/ ;z.11,,,t 1/Mt·iP> .bit 

;:Jtr.w 1 9ici¼O)n$◊ 

( i1:1<rw22 J 
ooic =1ft!i$t.itn" > :7 o o ;,r 7' 1/T iP> .b it3Jt:rw 2 1 tel¼ 0) n$ ◊ 

( fi3Jt:fW23 J 
Wlfi:.~O)I,ji, jj;:jtJj 1 ictfGO):f\ I I '('*b2':h6 7 2 ./;Jl,::1-Jvq:tO) 

7 2 ✓:~O)*.iitJ:: IJ~ 1 i:J:i, L*~ 1 o ::i::1v3Jt-$-Pit:1<r.w 1 ictftO)n$◊ 
( ti::J<JJf 24 J 
Wlfi:.S--'7.t,- t- O)iw3J<JW 1 ici¼O):f\ I I Z'*b2':h6 7 2 /7 Jl,·:::1-Jvl=X>t--t 6t!v J:t 

tNrfcJ l i):t, L 1 0 ·ciP> .b iw3J<JW 1 fctfGO)Fa;◊ 

( fi:1<:fW25 J 
11:1<:rw 1 ictfGO):f\ 1 1 -c•*i:)~:h.b 7 2 /11v::1-,1,0)£tWJic=1ft!i$t.iJ0)£0)1if£1* 

fflltiJ"*~ 1 : 3 i:J: P L¥J1 : 1 o o O)ililfflpq-c·iP> .b it:1<:rw 1 icuo-)n$◊ 

rn1:1<:rw26 J 
WJic.lR,tGn'< ~-so 0ci:J:v1 L~s o °CO)i1ilfflpqO)iJllUJrt1=rh:n.b~*r.w 1 icuO)n$ 

( fi:1<:£W27 J 
ooic.lR,tGiJ,, ~- 1 o 0ci:J:v1 L~ 6 o °CO)i1ilfflpqO)fNJ.tt1=rh:n.b fw3Jtrw 2 s iooO)n 

$0 
( fi:1<:fW28 J 
ft::J<rJ 1 fi:.tfGO):f\ 1 --c•*i?~:h.b 0-7711,,r,::i::1Jv72 ./11v::1-,1,·&trfw3J<rJ 1 ii:.U 

O):f\ I I t·*b~ :h.b 7 2 / 11v::1-1vn' "7.-1.::: 2 f*t·iP> .b ff;:JtJj Hi:.tfGO)n$o 
( fi::J<JJf 29 J 

fi::J<JW 1 ictfGO):f\ I "('*b ~ il.6 O - 77 Iv J \t 1 A 7 2 ./ 7 Jv :::1-Jv &tFff;:jtJJf 1 ii:.U 
O):f\ I I t•*i?~:h.b 7 2 / ;Jl,::1-Jvn17l~it1ittf*t·iP>.b fj;:jtJj 1 ii:.iltO)n$o 
( fi:1<:fW30 J 
ti::J<JW 1 fi:.tfGO):f\ I "('*b ~h.b 0- 77 Jl,J\1::1 Jv; 2 /7 Jl,::1-/v&U'fi;:JtJJfl fcilt 

O):f\ I I t·~b~:h.b 7 2 / 1Jv::J-1l,;ij'>S-(:¢t·iP> .bff;:jtJj 1 ii:.tfGO)n$o 

( fi:1<:fW31 J 
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tw*:IW 1 ~clJGO):f\ r c·~.b ~ ho o - tJ 1v 1 \t 1 A 7 2 / 7 ,1,, :1-1v &Utw*rw 1 icllt 
O)j:\ r r ·c~.b 2:- no 7 2 / 7,1-,:1-1vti{R t$:t·.10 o ~w*rw 1 iclJG0)1.fl'.to 

( ~ElJIO)H*ffi~~JtBJI] 
(~if-r1Hffl 
( 0001] 
*~aJiu, o - tJ 1v 1 \.:ct 1 1v 7 2 / 7 1v :1-JvO)f#iJla~:1~1.fl'.t t=rm-t o 0 

(~~~fil:i] 
( 0002] 
O-i]Jvl\t1 Jv72/7Jv:J-JvLt, ~~ar,;(;:flffi~~ffl1t15'!t1l12:"iftl'o W!J.:t!:L o 

-iJlvl\t1Jv- (D) -7x-=-lv7-'7-=-/-Jvfli~tli&V-:'O-i]Jvl\t1Jv- (L) -

3 - t: p □.:\-Y ;>( 1"'1v- 1, 2, 3, 4 --r t--'7t:ro11/.:\- / 1) Ytli~tlitit, g:i;f'!Kt$tt * (CNS) *,lg.O)iam:O)t.::i\bl;:, ley'(;:;j1[-;i-:)¾1Jt L"COO~~h'""C\.•oo 
( ~ElJ=IO)msJjj;-] 

( j£BJliJ{f9i~ L J: -3 c To ~Nit] 
( 0003] 
7 2 Y£tt t: r □.:\-Y£t 1:1::;I'( c -~a1i=.BzJ;6-fiiJirisit ,t.::ilb, 72/71J...<1-1v0)0 -

n 1v1\.:=c1 ,vft1:.1£.!t?JJ2:"15'1£.-t ot~15', tJ ,v1\.:=c11HtlzJ;60)wJt=. 7 ~ ✓~71\.2:"f:!t-t~-t 

0£,~il'.100 Q -f.ht&, :z...:\--L. l i=~cllt~ho J: -3 (;:, < 1 > f:!t-t~, < 2 > tJ1v1".:=c1 
JvftfzJ;6&U' ( 3) .lfil~~O)-E;~:-=f-Jll.ilb;, !ll!~ar,;t;:tL lj!i,~O)t.::ilb(::£,~t 2-hoo 
( 0004] 
,7....:\--L. 1 i=:&:-:d.::fzJ;60){J!JtL f:!t-t~{tN -.I'(::,..• V' Jv_:i"-_;:\-yfJ Jv;ff-=-11-,7 2 / 7 Jv:J­

lv2:"ffil»t-t o t.::i\b0)7 2 / 71v:1-Jv t .l'(YV'Jv:?' o o;t;1v ;,(- J, 0ocJ;6c· .10 rJ1f o O t:tt 
f:!t-t~1t 72/71v:1-1v2:" ,t;;z :1/Y t .f:zJ;62>-itt.::fiL 7 2 Y t O)fzJ;6c·tJ1vr\:::i: 11Ht-t 
o c:. t t::J: '), o-tJ1v1\:::i:1 ,v- N-f:!t-t~1t7 2 /71v:1-;1,trqft:,ho" 2=.0)N-f:!t-t 
~1t1t15'!1'm0lmf*~tL 7J<JHtl;:J: ,:,'"(~~ho o 

( ftl] 

X y W 

N~ k 
I\ V , 

H R11 fl z 
0 

! t,i•,H'-1' Mt 

X Y W 

N~ J 
0 R" t "z 

(5:\$, W, X, Y&i'..FZtL {~.!?(::, **llll-=f, 7Jv.:\-lv£, Y:?'D7Jv.:\-Jv£, 7 1) 

-1v£Xtt1 1)-1v71v=\"-1v£ti,t:.~o ffii'b~tR2-h, 
R •• Lt, **llll-=f' 7Jv=\"-Jv£.Xt±7 1)-Jv7A=\"-A£ti·C:,~offti•t::,~tR~ho 0 

) 0 

2=.0)jf$tL 2js:~BJil:::fJE,:, '""Cif~l::*$iH{t.2:-h6 o 

(~f!2:"19i~T 6 t.::U)O)-=f-f9: l 
(0005] 
~EljJO),ft!j{~ 

*~aJitL flf~i.ititg:i't'·y7;r,- t-&t.F~~JI0)~2:"fiffl Lt.::*.Lffi~t·CT> t: r □.:\-Y 1J... 
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£0){!::'F~ma,~n ,v 1 \t 1 ,1,,fti= J:: 6 o - iJ ,v 1 \t 1 ,1,/ 7 2 / 7 ,v :1 -1vO)ffiffl~:@n$: 
~tlf*i'"0 0 ~t=, *?EBJH:L o-n,v1;;t11i,7 2 /1Jv:1-,v0)¥Ll'fil~t=:Bit0 
1// 1/M-r t- IJ ry .b.&r.f ;,( y / -7.!v;t; 1/MO)f'!!ffl~~u O :'J,'fflffl~~-~~c·O)~fil&t.1{* 

mm~ T~~:@O)J.XjfiJ'>lffljf; ~ h6 0 f1F~tL ley't=, 0- iJ JvJ"\--E1 Jv- D - 7 X. =.;1, 
77=./-1k o-n1v1\t1 ,v- < L) -~.::'f>f-f-;v-1, 2, 3. 4-.Y-t-71:: ~ 
□1Y.::'f/01/&r.ffJM'\21/M2-( (4-7A~□~1/Y1A)e~IJY=.-1-1 

Jv) - 1 -7 x.=.JvI.1-lv.I.-7.7JvO)~:@t;:;B\.,--Cfl:hlc·«>00 

( 0006] 

JEBJ}O)lj$*ffi~~Jt BJ] 

::,is:JEBJIU:, o-tJ;t,1"\t1Jv72 /7;1,:1-;1,,7>ffi~:@F~~t..liH*i'"0 0 ~n$tL 
t±:l?e7 2 / 7 ,1-,:1-,vi:pi;:iJ ,v1\--=c11v$·n-...~~A T 0 = t i=J:: 0, J::.!c-7..::'f-.b. 1 1:•jf; 
lt.:I!UlJO)jf$;J:: f) bJ'JJ$iJ'> ];!~ l◊ ,f O) J:: -3 ~ b 0) t L --C, ::,js:JEBJJtL -7..::'f -.b. 2 
( fl::2] 

[ ";L\t=p' 

X y 

N~ 
.,, "\ O~NH2 

R' R" II 
0 

X&tfYU, i~lz (;:, **1.!ltr, 7Jv.::'fJv£, >;, O;Jl,/.::'f A£, 7 IJ-J],,£XU:7 IJ 
-Jv; lv.::'f Jv£ ( =,.: c·' 7 1)-Jv£$1N:L *@ffiT;b 0ft6 h>Xl±T!ct·5E~T 0 ( 
X' ) t;:J::--.,--C@ffi:~t1..ft00 ) iJ,?:,~6Wfipt::,~tR~:t1.; 

R' &tKR' • i±, **1.!ltr, 71v::\=-1v£XU:1 1J-1v11v.::'f1v£ <c::c::1:·, 7 1J-;1, 

£$1J"tL *@ffi:t•;;r,rJ1~0iJ"Xl±T!c-c5E~T6 (X' ) ffi(,;:J::--.,--C@ffi:~hft6◊ ) 
iJ·?:,~ 0WFiJ·G1IHR~h.0 0 J --c-rmm~ hft6 0 

( 0007] 

2's:JesJI,=!c:i!t~ h.0 n$:if'tzJ;6f~gt L --Cflttu~g*~~ffl l, ~!l!.t!"il'f'J~-:i:tnx.!t9JJ t L --c 
, o-iJJvJ\t11Httl~i~1Ra1t=:i:t.Q.!ti'"0..:t1±, ~1c11~til<,-.z~c::t1:·cb00 °M't17.k 
i$lllt=J=tc·0)7 2 /11v:1-1vt s.,7;t,- r-O)BzJ;"5iJ" . .=:t:-'i=.n.lt!~t L--CN-iJJvl\t11Ht 
il:Joc!f9JJ~:-'E.n.ltT 6 ,:_ c l±i.i§Ti'Z~ c·«> 6 ◊ 

( 0008] 
*?EBJIU:, A I 

(fl::3] 

R2 R3 

I I 
R -C-(CH ) -C-R,. 

I I 2 n I .. 
,.,..,.-N-...., OCONH2 

Rs R6 

I 

{ ";L\t=p' 
n U, 0 ~ ~ 1 L, 5 0)-f.tlx ~ *b l ; 

R1, R2, R2&0'R4ti, {Ifill?(;:, **Yllr, 7Jv.::'fJv£, s.,:,07;1,,::~Jv£, @ffi:~ 
nt.:.:x:J±*@ffi:0)7lJ-1v£&r.f7 1J-1v11v.::'f 11-,£ [ c::..: t·, 71J-,v£$-½'U, *@ 
ffi:t·;;r, rJ1t0 iJ>)U± ( X' ) ,, ( :f\i:p, rntL O ~\., L 4 O)f.'H&~*b L,, X' ii, ** 
1.!lt~, 1Jv.::'f 1v£, 11v:1::\=- 1/£, 71v.::'f 1v+~£. 1\01/1/1.!lt~, tr o::\=->£, =- t­
□£&tf t- IJ 7 ;1,,;to ;,<--f-Jv£iJ,t:,~ 6 ffl'iJ, ?:>~tR ~ :h6 0 ) i= J::--., --C@ffi: ~hfi6 o J 
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i;,t::,~.Mlfir•t:,~tR~:h; 
R5 &tf'R6 tL -nm -!z ~=, **m(-=f-, 7 ,t/='f ,v£.JZtl:7 0-1l/1 ,v='f,v£ [ = = t·, 7 1J 

-Jv£$Ji'-tL *@'.fti'('if) 1ni6ir•.JZU ( X. ) m (:ftt=J=t, rn&tFX' LL --1::.!ct·5:i::~L 
t,:31!PJ t·;o 6 o ) i::J: ~ --C@'.tti~h1i6 o J iJ> t:,~ 6~:lJ·C:,~tR ~ h.6 iJ• ; .JZtL 

R1&tf'R5iJ', .-fh0iJ'm~i'i-T6,~*.l](-=f-&tf'~*.l](-=f-c-~t=~~--c' 4~~iL 1 0 
~ ~fiT 6 =JF~i'i-.JZtl:tmi'i-tl!*~~:Jl{Gx.T 6 0 } -c*;b ~ h6 0 - jJ JVl\t 1 Jv7 2. / 7 
Jv::1- Jv ~!J!l~T 6 t.::d)~::ltl::fl~~~fflJJ$~f,M!~T 6 0 

( 0009] 
l!i.JJ$t':L :ft I I 

(11::4] 

II 

(:ftt=J=t, R1~~ 1LR6 &tf'ntL --1::.!ct·5:i::~Lt.::i!!PJt·Soo ) -c*v~h672.J7Jt,, 
::1-Jv C Y7 .t,- r-&tf·~~j£0)~~flfi&1i}~g=t-cf:J;6~-t±-6 = t iP½~ 6 0 

( 0010] 

-~:ffl~A 1 1 t·**)~t1.6 lli:J£7 2. J71v::1-1vtL ='f 31v .JZti7='f ':71i,-z·cb tJ1~6 
0 *:JesJii::icn~ tt6 JJ$1L ':7-e 2. !*&tf·:3/t~fr!ittf*O)JiJrMO) o - tJ ,v1\:i::1 ,i,7 2. .,1 

r,v ::1 - ,v~~i~-t' 6 t.::/lbt:: 1'1:!J+J ~ :h ti 6 0 

( 0011] 

1tJEo-)f:J;6?kf"f=:Ufm-!zO)/:tl:Je7 2. Jr,v::1-,vt::J: rJ3t11::UttiJ1, *:JEBJIO)~:na:; 
0)-~5kf4U Tic O)Jffi tJ --c ib 6 o 
( 0012] 
*:JEBJit::tJE~--c, rJrMO-)f:J;60)liiJt::, ~~J£0)MiJ', lli:J£71v::1-,vt=J=tt::1¥=tt-t'6 7 2. 

Y$-:fr0)7"0 r- >fl::O)t.::/lbt::&~·~c tEh.6 0 i;lf~JfUr.\Ji::t;;t, ~0)£1±, A I I 'Z'*;b~h.6 
/:HjE7 2. ./7Jv:J-Jvg=t~;::(¥=tt-t'6 7 2. Y£0)ffz.lxtNJ;6-t'6t.::/lb~::&?~t tEh6IJ: rJ 
t¥Jl ~1,, 1 L¥J 1 o -:i::1v~£3'1,, 1 ◊ .-fhtcc 1~0)72. Y£iJ,1¥=tt-t' tt~i'i-, ,t:12 ~v• L 
¥11 1 ~£0)MiJ{J;ll!'l11Ur.(Jt::tt1'1:!J+J~:h61J', 51!~ 6 ':1:iIO)~O)#=tttiN,tG~f.Qjtf~~ lo 

( 0013] 
*:JEBJI0):1J$(::;B ~ ,-z_-;frJJij tE h6 -Witi, f:71Ji..tL :tg~, limM, 1J YM, ffloM, J \ o :1/ Y 

11::ffloi'iiL 7 l}-Jl,,7!kt1/M, 7Jv=\'-Jv _;z;t,,t;:,..-M&tfJ\OJi'Y{l::7Jv='f Jv7Jl,,;f;YMW 

O)fif/&.JZU:'f![f/&~'Z\n i'Jff6 0 tgM, J\01/1/11::fflo~, 7 IJ-A :ZJv;t;:,..-~&tf.7 A='f Jv 
7Jv,f; 1/MiJ{, xt~~O)i';-nx,O)t.::/lb(::tff :t L v 1 o ltt::ftf £. L v iMtL :tgM, r- lJ 7 Jv:;t O 

fflo-Wi. t- 1J::7 □□ITTM, .l'(::,,-1±·::,,;:z;1,,t;::,,Wi. Hv.:r.1/71v;t;YM, .x:9Y7fl.-;t;YM, 
.:r.:9 ;..,- ;:z11,,t;::,,~&tf·r- 1J 7 Jv:;to.x :9::,, :z1v;t;YM~~u 0 

( 0014] 

*:JEBJitL Y7 i,- r- ~.flJJ+JL "(' *g=t"('y7YM~!E..Gx.T6 0 i;ll_1Jt'll'f.\Jt::U, Y7i,­
Hi, ;¢;:JBBJI(::t-:iit 6 lli:J£7 2. ./7Jl,:J-Jv0)¥J 1 ~t) L¥J 1 0 t/v3It·ft1!Jij~;h6 0 

;¢;:JEBJIO)tc:/lbi::=trffl~Y7-t,- Hi, Y71/H--t- r- lJ T'J.b., :;.,,r::..,~;f] iJ T'J .b.&Tf':,.,,Y 1/ 
H71/-:i::=T'J.b.~0)7A;fJIJ~■Y7*-r.Y71/H77*YT'J.b., Y71/HJ'J~yT'J 
.b.~0)7JvJ'J 1J±~Y7i,- r~~-~uiJ,, ~hht::ftirJ~.R~:h~v'o ~ t~ttiH::L YT 

;;r,- r-iJ·•~ Y71/M~!t.nx.i"" 6 J: rJ U:u L-0, PJr~!t.nlt!thJt!t.nlt Ltl6'ffi~y7::,,M~1'1! 
J+J L1~6 o 

( 0015 l 
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:;$JEEIJil=~cllf~ h.6 ;f; JvJ\;,(- HtocJ;GtL ~~ ~fiffii'.&!tr::pc-:t'rbrct!J,6 0 >YD D 

.x 7' YW01\07Y{t71v;f; 1/, --r r- -':7 t v o7-'? 1/W0I---r,vt!&r.!L 7-t r-=- r- 1J ,i, 
w0=- r- 1J 1Vi$g&tF r- 1v I. 1/W0:n~~i$gxu c: n 0 0ift-ii-!t11Jh', ocJ;Gffg c L -c 1'!! 
m~n1i◊0 iti. Llt•i:igtL >Yoo.x/'1/, Yoo;tJvL, 1, 2->YDDI.7'1/ 
, 1. 1, l-r- 1),YDDI./'1/, -'fr--':7l::VD771/, 1, 2-S:'.xr-::'f:,,I.y'1/, s;: 

I1-1vI-1Jk 7-tr-=-r- 1J1k 7°oe:;t=.1-- 1J1k ...-.zy-1±'>--,, r-JvI.1/, ::'f:.-,v1/& 
tF.-f:h00)iH,-i;-!f'1/JiJ>0~6f¥:b>0~tR~ ;h..f, 0 >Y DD;,( y' 1/' 1 . 2 -> y QQI.y' :./ 

, 1 . 1 , 1 - r- 1J yo oI 7' 1/&ti7-t 1--=- r- 1J ,v'2'.'-%tJ'}\ o 7">ft71v;f; Y&ti=- 1--
1J ,vt!&gt,,fey'l=-nf i. L ~ ,t'.&.ttc·«J 6 0 

( 0016] 
:rtr r c·*;f:i~h.-5 7 2 /71v:1-,v0~cflffiii$.tt0~OYff.itf*ti'Ll:ttL *~ 1 : 3 ~ 

1,, L~ 1 : 1 o o 0ielfflpg·e .:b .fi ◊ fy)J;t tL 1 g 072/71v:1-1v:bir!!ffi ~t1.6t£·&r, 
*'73~1,1 Lt~ 1 0 0 m L0i$jtiJi, Bzf,fiO)t-.::li)t=flJffl~h.1i.fi o 

(0017] 
M~!f'b}JO)EzJ;fitL r!!fflT.fifttU;::{&:(¥L c, ~- 8 0°C~l, L*'78 0°C0ielfflffgO)j.lNifi: 

t:·fi,b:h.fi 0 J;l!QfHr'.Jt=tL &Ji6tL ii\~- 1 O°C~V1 L*'96 O°C0ielfflpq0ill\H!'£c'fih:h6 
o Bz.J;fiillUlLL lliJE72/71v:1-1vt={tc1¥Lc, --1:::.~cielfflpg-C'~{tUi.fio 
( 0018] 
*JEaJii=:ffE~t-.::A:!l'la'.J~ocJi6-r:t±, lliJE7 2 /71v:1-1v~ocJi6~nr=pt=ilt~, .-f01& 

' ocJ;6i!&.tt~iir.i1J□ --t 6 0 ,f O)f¥;0), r!!fflT .f, 1// :t-- L&tJC~jfO)}if.i1J□llll'[ffU:' !11!:!l'la'.Jt=U: 
, PiJ•~.fi~L<~~.fi*-sJfH:i'bt-202:'~l>" tfi. L<tL ~O)jif.i1J□::rJ'filtL *'9-1 O 

0c~1, "\ L,*'9 s °C0ielfflpg0iJllL~c·fiv:t1.6 o 

( 0019] 
:;$JEEIJIO)~ i. L, \, 1J!J~ti, :rt I I I 

(ft5] 

(X')m 

III 

( rt;:r::p, X' , m, Re, &tFR6 tL --1::.~c't'•5i:'.ii Lt-.::Jffi IJ c•zb .f, o ) c·*;b ~ h..fi O -;f; JI, 

}\-c11v7 2 /71v:1-1v0~ffl~JJ$:~I£1~T .fi ◊ 
( 0020] 
i~JJ$U:, rt I V 

( ·ft6] 

(X')m 

IV 

( rt;:r::p' X. ' m' R5 &tFRd:i, --1::.~c'"c'5Eii L,t-.::Jffi IJ c·«> b O ) c'*;b ~ ;h..f, 7 2 / 7 
~:1-~tY11/H~r-lJ?L,:.-,11/H;f;lJryL,:.-,11/H11/-c=.ryL.,:.-,11/H7 
y··:,t,:.-, ry L&rJ' :.-,71/H;f; lv :.-,ry .b.b•0 ~ -iS f¥iJ·0~tR2=' :h.fi :.-,7 i,- r- &tF~~J~O), 
tMH, ffloH, r- lJ 7 ,1,:;toffloH, r- lJ Y ooiittH, ...-.zy-t:·.;,..·.::z.,v;t 1/H, r- JvI.1/ ;:z,v;t, 
1/H, .x 7' 1/ ;:z1v;t-1/H, x. 7' 1/ ;:z;v;t- YH&v· r- 1J 7 Jv:;to .x 7' 1/ ;:z;v;t 1/Hh·0~ -5 
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fff.pt.,,iUR~tl6M~, :;,;:?'DO;{::$'Y, ?'DD;t;Jl,L, 1, 2-V'?'DD..I::$'Y, 1, 
1, 1-r 1J?'oo..:r.YY, Tr°?t.V □ 7°7Y, 1, 2->>r='f::/..:r.::$'1/, s,..~..:r.-1-,1-, 
..I-Tlk 7-cr=-t- 1)/k 7"ot::;;t=-t- 1J;t,_ ,·,. ✓--e>, t-Jv..IY, ='f1/v1/&tf-ftl. 
t., O)jH, iiltiP t'> ~ 6 ff b> t., iHR ~ n 61ftt!it-i!llr::J=t c·Jx.f,5 ~ tt 6 ,.: t jp t., ~ 6 0 

( 0021] 
*?EBJIO)f-f!!O)jzf :i L 1 Y@fiHi, 5:tV 

(ft7] 

V 

(5:tr::J=t, X' , m&tFR 6 !±, --1::.!cc·yg:i'iLt.:iBP)c·,b60 ) c·~b~tl60-;o11-•J\t 
-11v7 2 /711-•:1-,1-·0)~ffl~~H$~:t£~i"6◊ 
( 0022] 
i~JJ~!±, :rt; V I 

( ft8] 

OH 

VI 

(5:tr::J=t, X', m&tFRs!i, --1::.!cc·JE:i'iLt.:Jffi•)c·,b6" ) c·~b~il6T2/7Jv:1 
-,vt 1/1YM-t- t- 1J r;1:,.,, 1/7YMJ'J 1J r;1:,.,, 1/1YM71/t=.r'J1:,.,, 1/1YM??'··:t, 
1/9 J:,.,&t/ 1/1 YMJ'J lv::/r'J J:,.,b,t., ~ 6 ffb> t.,~tR ~ tl6 1/1 :t,- t-&tf~~J~OJ, tj;M 
, ffiomL riJ71v:::toffiomL r 1J?'o□fflcM, -"ZY-c·>-·:z,v;t:1/M, J,11-,..:r.:,...·:z.1v;t;YM 
, ;,<;, y:z,v;t;YM, ..:r.;, 1/ :z,v;t:1/~&v· t-1J71v:;to;,<;, Y :z.1v;t;YMiJ•t.,~c6ffiP 
t.,~fR~tl61f~z-, V'?'DDX:>'Y, ?'DO;t;Jl,,L, 1, 2-V'?'DDI.::$'1/, 1, 1, 
1-t-1J?'DDI::$'Y, Tr-'7t:.VD7"'71/, 1, 2-V';{r-='f::/..I?'Y, V'..I.1-Jv..I­

Tfk 7-c t-=- r 1J ,k 7°□ e:;t=-r01k -"ZY-c·1/, r,vx.Y, ='f::/vY&tl+nt.,OJ 
iH.·@i-®J-Jpt>~ 6 ffiJ, t.,~tR ~ t1-61ffflf-i!ll$'t''J.5zf,5 ~ -tt 6,.: t n' t.,~ 6 ◊ 

( 0023] 
*?EBJI0)~~6fl!!OJt.ff:i L1\,~~!±, :rt;V I I 

( ft9] 

VII 
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( 1tl0 J 

( 1 2) 

~OH 

V NH2 

VIII 

~ey'~2007-508293(P2007-508293A) 

·c~b t-:ho D - 7 x. =-,t/T 3 =-./-Jv c 1/7:/HT t- 1J i'J L., 1/71/HiJ 1J l"J L., 1/7 

1/H71/t=-7 L., 1/71/H?7-·.:t,1/? L.&1.Y:1/71/HiJ lv1/l"J L.ipt;,~ 6 ffh>G~1R t­
:ho 1/7.i,- t-&tf'~JrJJl:O), tl!mL ~tn, t- u 7 ,v::tomn, t- 1J 7 oomn, ..-Z1/-tt 
1/ 7..Jv;t-1/mL r- Jv.I.1/ 7..Jv;t-1/IDL ;,< -311/ 7..Jt0 It 1/IDL .I.?' 1/ 7..Jt0 It 1/H&tf' r- IJ 7 Jl.0 

:;to;,{?' 1/ 7..Jv,F 1/Hh>G ~ .f, tl'th•t:,rl!HRt-:ho H~, Y-7 00 ;< ?' 1/, -7 00,FJvL., 
l, 2-y-;7OO.I.?'1/, l, 1, 1-}-l)-;7OO.I.?'1/, Tr-7t.r- □77/, l, 2 
-:)';,< r-::if 1/.I.Y >, :)'.I.+1v.:r.--r1k 7-t t-=- t- 1J1k 7°0 e::t=- t- 1J 1k -"Z>-t:> 
, r- lv.I. 1/, :::if 1/ v >&IF-'c:hGO)iJ.ii-!t1!Jh' G~ .f, ffiPG~1Rt-:h61fM}{}gg::r-z·['5(J6 t­
it .fi ~ ch• G ~ 6 n$~1'£~T .fi ◊ 
( 0024 J 
:,js:JEEIJIO)~~-f,fl!!O)tzf:i L11~t!RtL A IX 

(ftlU 

IX 

~OH 

~H 

X 

·e~bt-i1.6 (L) -3-t. r-o.::\-s.,-;,<+1v-1, 2, 3, 4--rt-3t. r-o1'13f./U 

1/c1/7>H1-t-Ui'JL., 1/1>HiJUi'JL., 1/7>H7>t=-l"JL.,1/7>H??*1/ 
ry L.&U:1/7 >fiiiJ Jv1/? L.h>t::,~.f,ff;lpt_:,~1Rt-:ho 1/7.i-- l- &U:~JIJJl:O), fifflL 
11tH, t- 1J71v::t□ITTH, t- 1J -1 oomn, ...-.Z>-t:'>7..1v;t>H, t-1v.I.> 7..1v;t>H, 

;,< Y >::z1v;t >H, IY > 7..1v;t >H&tf' t- 1J 7 1t:;to ;,< Y ✓ ,7..Jv;t >Hh' G~6ffiJ• G 
~1R t- :h .fi H ~ , Y-7 o o ;,< Y >, -7 o o ,t iv L., 1 , 2 - Y -7 o o .I. Y 1/, 1 , 1 , 1 
-t-U-700.I.?11/. -rt-3t.r- □ 731/, 1, 2->;xr-::if1/.I.?'1/, y.I.-f-Jt.I.-7 
1k 7-tt-=-t- 1J1k 7°□ t°::t=-t- 1J1k -"Z>-t:'>, t-;t.I.>, 3f1/v>&ti-f:hGO)ifl 

ii-:thJiP G~ 6ffh' t>~tRt-il .f, 1fM}{}gg::r-zt~J5t--tt 6 C: c h·G 'd.' 6 n$~1£f~T .f, o 

(0025) 
:it.:, :,js:J'eEIJ}O)]j!~.f,flhO)~~tL n;X I 
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XI 

™~ ~~~ ~F 

V 
XII 

·e~,b~h-6 2 - < 4-71v-;:to,'Z.>'f1 ,v) l::."-"Z 1J v:=-- 1 -1 ,1,,) - 1 - 7 x.=-1vx. 
Y/-At1/7>H~rlJ?L.1/7>HhlJ?L.1/7>H7>~=-ryL_1/7>H? 
~f :t• 1/ ry L&i..l 1/ 7 >W~tJ Iv 1/ ry Lfp G ~ b ffi)• h ~m ~ hb 1/ 7--t-- r &1..f~jlj£(7). 
mn. mn. rlJ7Iv-::towtH. 1-- 1J:10011rrmL .l'(>..i±>:z,v;t>H. 1--,v:r..>:z,1,,,t 
>H. > Y :;.,e :z1v;t >H. x. Y >7-..Jv;t >H&ti r 1J 7 1v:;to ;x Y > 7-..11,,,t >HiJ•h~ b 
ffi),t-;,~tR~h6H:a:-. ::.:::700,xY>. :7oo;t;vL. 1, 2->:Joox.Y>. 1, 
1, 1 - r lJ :7 oox.y >. Tr -':7 I:: V □ 7-'? >. 1, 2-: . .:',x r=\-1/IY >. :./I.1-JJ..· 
I.-7/v_ 7--1.::: r =. r 1) Iv. 7°01:::."-;:t=- r 1) Jv. .l'(>..f.::'>. rAI.>. =\-1/l.,, >&u+h 
h O)iH.iii'miJ'h~ bffiJ,f:>~tR~hb 1f~i:ititi::p-c'J5zffi~ tt 6 C: t iJ•h~ b nlt:a:-1£{~-t 
◊o 

( 0026 J 
A I~~ IL VI l=i>.:ih6£<7JJE~:a:-1,-1--n=~-t 0 

l't~=m~iJ,~~ 1~.lPH±. :;,$J.mBJ!*lll~c·frJffl~hbffl~g ' '7A='flv£' , u. 1 ~~. L 
8-/rnl<7JJ:R*JJR-r:a:--:tr-t b rnIJ!iXtl:-rz·n'-iJ•hM!<7JJ:Rfl:::.7J<*£:a:-~l!iK L. +Lt. > 1-A£. 
I-riv£. n-7°01:::.";t,,£. 1 Y7°Dl::."Jv£. n-7··+1v£. ffi=7··+1t,,£. 1 Y7'1-JJ.. 

£. ffi=7··+1J..·£. n -r-Zj-f-Jv£. n -""-.=\-1/Jl,·£:'\f:a:-1'.triJ>. C:.hf:>l=ffilWR:~h~~. 

(0027 J 
m~ • ·1\01/>.l]l(-r' , u. 7 •1*.l]l(-r. m*mt-r. ~*mt-r&t.F::1ry*mt-r:a:-~h­

. 7 ·1*mt-r&u·m*mt-riJ'tff£ LP◊ 
( 0028) 

ffl~g • ·r,v:::1=\-1/£. , u. ~.l]l(-rl=J.:-:,t·n"-r<7J13UJl=*s~~nts.:r1v='f1v£:a:­
i§&-t60 C:..hlL > r=\-1/£. x. r='f1/£&1..f.7°o;i"{='f1/£:a:-1'.uiJ,. C:.hhl::trm,e;~ 
h~~•◊ 

( 0029 J 
m~' '7Jv·=\'Jv1--;:t£' 'tL ij[jtJJR-rl::J.:--:)t-½'--r<7JJ~lP)l::*s~~hts.:7JJ..·='fJv£ 

:a:- i§&T 6 o C:.htL ;x1-Jv1-:;t£. x. 1-1v1-:;t£&1..f.7°0 l::"Af-:;t£:a:-1'.triJ". C:.hh 
l::m1J13.e: ~ h~ ~ 10 

( 0030 J 
ffl~g ' '1/:7 □ 71v='f 1v£' • i.i. 3 ~~ 1 L 6 flm<7JW(.*_l]l(-r<7Jffi::f\£:a:- i§&-t 6 ◊ tff :i 

LP1/:7 □ 71v='f 1v£t.i. 1/?' orz>+1v£&u·1/:7 0""-=\'1/Jv£c·sb ◊ 
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(003U 
m~ ' ' 7 1J - iv£· • tL *~t· 21) 1ni 6 b•, Xt:I:;,{ + 1v£Xtt:r. + 1v£~0) 7 ,1,, 

:3f iv£, _;,{ r-9f 1/£Xtt:r. r-:3f 1/~0)71v::1:3f 1/£, ;x--f-1v-+:.:t£~0)71v:3f 1v-r:.:t£ 
, J\O 1/>'Dlfr, t t::o:3f 1/£, =- t- o£&t.F t- 1) 7lv:;to_;x--f-Jl,·£b·GiiHR~h6£t· 
~~h1f6' 7 x.=.1v£, T7--rJv£~0)'1f:ffi'DR.~1l71<~£'.!:' i§&T 6 0 

( 0032) 
.m~' '7 1J-,v7Jv:3fJv£' • u, 7Jv:3fJv£&t.F71J-,v£t=:B1,,-z--1::tct·5i:'.~L 

t--:::iDPJ t·.-Y>o o it£tL .l'(>':.)1v£'.!:'*tJbt . ..:.:nt=ffirJ~l~:i1.~Po 
( 0033 J 
l;JTO)~:fjfli{7!JtL *~ElJI0)~5:i::O)Ji'.,Mi'.!:'i~ElJlT6t--::W)O){;OYC.-Y> 1J, *~ElJI!;;L ..:.:h.G 

O)l~5:EO)~ttH=ffirJf;J!.: ~:h.~1, 1 o ~~~ bt:L *~aJifiiTii1 Lt,.:ley'ifil1f>-KO).iclffll1'H=~ ¾ 
:h. 1t6 ~-Z O){tff~, ~~&t.FIA.I~~ '.!:'~tJ'..:. t '.!:'ftb• IJ tf 6 o 

(~:fjfli{7!J] 
( 0034) 
~»i!!01J 1. 0-17,1,.;-.;:t-11v- < D l - 7 x.=-1v7°7=-J-,v0)3'Mm 
:t!rJ:tUWJ'Ff~lL ill\Hltt&tF2 5 0 m L$iTiffi.:+'.!:'fiffix.t--::~i*2 L =--::i □.tL.IK7 7 7.:J q:it= 

, :.):7 oo ;x 7' >' 8 3 8 m L '.!:'?-~1Ja L, ,fO)f_&, D - 7 x. =.1v7 5=-/-Jl,· ( 1 0 0 g, 
0. 66mo 1) &tF1/71/D1-t-1Jr'JL (85g, 0. 92mo 1) '.!:'i~1mLt--::o iH.i'i-­
!tbiJ'.!:'7K.i§q:itJit'F Lt--: 0 i~Tiffi.:4t=;x 37 >' 7.!v;t. >' ( 2 2 2 . 3 g, 2 . 3 1 mo 1 ) '.!:' 
~1r□ L, --f L -Z, 5°CJ..::.lT0ill\Ht'.!:'ittM"T6t--::W)l=, f::h.'.!:'KJl-:i < IJ t!'RJ6iH.i'i--!tcmr,i~1Ja 
Lt--::o i~1J□iJ{3'cT Lt--::i.&. BzJ;6iH.Mh.Jt:l:t1i1f1:1Y;~ < ~-:it--:◊ 1.kis'.!:' IfX IJ ~t, D - 7 x. =-
11,15 =. /-JviJ{T L C:5J'-:tFrl=J: --:i "(;jj!:fi ~:h.~ < ~ 6 .t t·, Bz);6ifl.i't!t11J'.!:'.fi'l1'F Lt--: o 1.k 
8 O g '.!:' BzJ;fiiH.ii!tfil•"-iTI1J□ L, tzJ;fifilg-!MIJ~7Ki§q:it·i'i'iW L, P H~I\:'.!:'fi!!ffiT 6..:. t t= J: 
-:, -Zi!ll15:i:: LtuJ<fflO) p HiJ{ 1 o ~1, \ L 1 1 t=~6 ¾ t·, 2 o %7l<D1~1- t- 1J r; L7.ki!&ifi'.!:' 
, 5 °C W.T O)j£Ji'. ~ titM"T 6 J: -3 ~i!Ji'. t=:B 1,1 -Z i~1J□ I.J--: ◊ iH.i'i--!thl '.!:' :5J'-ifiiffi.:4t=ff L, 1f 
~ffi'.!:'ft~Lt--::o l_kffl~;:}:7 oo;x 7' >' 5 0 0 mL t·2 fltmlli L, 1---::it=¾ tilbt--::1f~ffl 
'.!:' ' fj;_yj< ( 3 5 0 m L ) ti5tff L ' Ml:mtT t- lJ 17 L ( 5 0 g ) --1:: ·e~11je~~ ~ --ttt--:: 0 iF~ 
t-= J: -:i -ZffirutT t- 1) l"'J L '.!:' Mtft LtdiL 1f~ffl'.!:' ~~q:it•i~ L, ;;t -1 ,1,, t L -Z, Wt~fj! 
£ID!ThO)JiJi1i"!.0)1=.Jilt!tm, o-17,1,-;-.;:t11v- (D) -7x.=-1v7°7=-/-1v'.!:'l 15g < 
8 9%) {ftC:o 

0-/JJvJ\t1 Jv- ( D) -7 -.r.=.1v7'7=-/-Jvtj;_Dt_g'.!:'J..:1TO)J: -3 t=wMmLt--::o ;fell. 
tzJ;61=.Jilt!tbJJ, o-1J1vl\t·1Jv- (D) -7x.=.,1,,77=./-1v (115g) '.!:'11/7°0 

rV-Jv 1 2 Om Lq:ii=i'.&M L f~ti+.!H,tff:t!'.!:'fiffix.t--:: =--::i □JiJB;7 °? 7.::i~ff Lt--:◊ iH.i'i-­
!tbiJ'.!:'7Kisi:f:rt·?t;l;fJ L, $iTiffi-+l=·11/7°0J'{/-Jvq:t.@~.lDH C 1 i'.&w 1 0 0 L ( 6. 5 M 
) '.!:'?~1J□ Ltc:o 5°Ct:J.TO)i£&'.!:'~T 6t2bbt=, HC 1 i'.&W'.!:'KJl-:i < IJ tWt~ii£i$ifi 
~1J□ Lt--:: o f~1J□ i:f:r, H C 1 .Jr1JThO)J1Jr~0)1=.JJ!t!tfil0i.1i:~b'il-~~ :h.tc: 0 i~11□ i]'3'cl Ltc:f_& 
, fili'i--tm~ £~= 1 ~i'e'1fflt-F L, 7.-t: r- Y 6 6 Om L '.!:'?~11 □ Lt2 ◊ iH.i'i--!th.J'.!:', £t= 1 ~i'Jfffl 
f'f L B€!.i.1c~'.!:', iF~t=J:-:,"(J(ZjfHJ,_:o "t.JJ!t!tbiJ'.!:', 1.kifi11/7°0l'V-Jv-7.-t: t- 1/ 
( 1 3, v/v) t+:5N=8tffL, ~~q:rt·~ti~ttt--::0 "t.Jiltth.J, 0-iJJvl\t1Jv­
( D) -7 x=.1v7°7=-/-Jvt1!~t1!0){i..:_t:1:11 0 g ( 7 1. 5%) t·.-Y> 1J, B€!.l!filf* 

-c.-Y)-:i tc: 0 

(0035J 
~»&0112. o-1J1vl\t-11v- < D) - 3. 4 - :;'::7oo7 -.r. =-1v7°7=-/-1v0)3'Mm 
:t!~fflt'Ff~, i.!Nrftit:&t.1" 2 5 0 m L$iTffl!.:+'.!:'fiffi x.t--::~:t~ 2 L =--::i □:tl.ID; 7 7 7. :J q:it= 

, :.):;7oo;x37>'7 5mL~i~1J□ L, f:C7.){_&, (D) -3, 4-V:7007 x.=.lv7°7=­
/-Jv (4. 00g, 0.018mo 1) &t.FS,71/rut1-t-1Jl"'JL ( 1. 87g, 0. 0 
2 7 m o 1 ) '.!:'?~11□ Lt2 ., iHirthl~ 1.ki§q:i-z:·fflt'F Lt--::◊ iiT$+t=_;,< Y;.., 7.Jv;t. >' ( 4 . 
37g, o. 045mo 1) '.!:'iTh1J□ L, f:L-C, 5°CtTfO)i./NrJi'.'.!:'*ltM"T6t--::ilbt=, f::h. 
'.!:' KJl-:i < 1J t tzJ;fifili'ttbJV"-iTI1J□ Lt--:◊ i~1J□b>3'cT Lt--::f.&, tz);-[-ifl.i'i--t111t:l:;fi1it1:i]{~ < ~-:i tc: 
◊ 1.kis'.!:' J(iUJ ~t , ( D ) - 3 , 4 - ;:} .:.7 o o 7 x. =.1v 77 =. /-Jl,,,j{T L C:5J'-tfrt= J: ":} 
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t:;f'.9!1:fi ~ ::h.~ < ~ 6 :t c·, Bzf;6iJ.~~ fflt'f Lt-: o 7J<ffl0) P H ;oi 9 ~\-'IL 1 0 t=~ 6 :t c· 
, ~Eltmtr t- 1J r; LO)Jt~t0JJ<1$W:~, 5 °C.k:J.TO)iMrm:~ittt?rT 6 J: J ~Jfilli:t:::Bi, it, oc 
fit-iHi'i-!f'flY"-i;f:;1J□ L tc.:: o iH~l~ ~ n"W:$-4- t=l% L, fl~ffl ~ :5tM L tc.:: o JJ<ffl ~ SJ 7 o o ;,< 57 
::,, 2 5 m L c· 2 J.J::fmtl:l L, 1 ~l=:t t ll)t_::fl~ffi ~, tl\VJ< ( 3 0 m L) c'i?G.it L, wil:~T 
t- 1) r'J L ( 5 g ) ..1.--c·~ejt,tJi~-tttc.:: ◊ iF~t=J: -J lwil:~T t- lJ r; L ~~'ft Ltc.::fit, fl~ 
ffl~~@$c'i~mi L, :;t 111-- t Lt, M~ffi;l!a8!J'JO)JiJrMO):it_nx.¾1, 0-;fJ Jl-,J\t111-,-
( D) - 3, 4 -SJ7DD7 x.=.Jv;5=./-Jv~ 4. 3 8 g ( 9 1 %) f!Jfc.:: 0 

o-n 1v1\::i::11v- < D) - 3, 4 -:,;;,, 007 x-=-1v75=-/-1vm~tM~tJ.TO)J: 
5 t=~n~ Lt-: 0 ffl.BzM31:..'1x:.!l'm, o-n 1v1 \t 11v- < D > - 3 , 4 - s;;,, o o 7 x =-,t---7 
5=-/-Jv ( 3. 2 7 g) ~--rt-51:: fo77::,, 1 OmLi:j:rl::},i~L, ~:fltl!-M'tt'f~~{Fm;t 
t-::=~ □1l.}j;7 7 ..7.. ::1.r<f% Ltc.::o iHi'i-¾J~jJ<.fai:j:rt··<tWL, ilT$-4-l=I+JvI---rJv$ 
1 N H C 1 i$f~ 1 3. 7 m L ( 0. 0 1 3 7 lVI) ~i~□ Ltc:o 5°CtlTOJiMr&~~~T 
,f,t_::11)(-::., HC 1 i-iilf~l-9)---J < tJ c.Mlijfffi;~i$ia:A...~1J□ Ltc.::" i;f:i1Jai:j:r, HC I ft{li.,~O)J'WM 
0)1::.nx.!l'mO)ift~hiill~~h.tc.:: Q sett~~, iF~l=J:-J tJN* Ltc.::o !i::mt¾J~, x..+11--x.. 
-..Y-Jvt+--5H=8t.itL, ~@i:j:rt'lf!zf*~-ittc.::◊ !i::nx.!f'hL O-.fJJvJ\t1 fl-•- ( D) - 3, 
4 - :,; :7 o o 7 x. =-1v 7 '7 =- / -,vtM~ffi;O)i/f J11± 3 . 6 s g ( 9 9 % ) c· &.> rJ . s e!J!il 
~c· &.> -") t::. 0 

( 0036 J 
:W1i&f7113. o-.tJ1v1\::i::1 iv- < L) - 3 -:;t3f ;,,-;,<-f-1v- 1, 2, 3, 4 ---r t-5 t 

VD-1 :/3f / lJ YO)~ 
(L) -3-l:: Vo3f;,,-;,<-f-Jv-l, 2, 3, 4-..Y-t-51:: Vo1:/3f/ 1JY < 194 

g) ~S::700;,<57:,,- ( 1. 5L) g:rt-;:~~~-1±-, iJl~!thJ~1J<.i@i:j:rt·lttfJLtc.::o 5°CJ..::J.T 
0)3zJ;6iMrl.l:~*if9'T 6 t-::ll)l=, iJ.i'i-!l'l;Jt-::. ;,.,-7 Y~-r t- lJ r; L ( 1 0 0. 4 g ) ~i;f:;1Ja L, 
--f O)TfL ;,< 57 Y ..7.. 1v;t-Y~ ( 2 7 7 . 4 m L ) ~~Ti~□ Lt..: o i;f:i1J□tl:~ 2 !fi'rf's'JiJ,;o' --:de.:: 
◊ Bz);6]]{3'c-YT 6 :t-c·, .Bz$iHi'i-!f'hl~£'.iMr c·mw Lt..:◊ Jm1 :;t :.,,-7]< 1 . 5 L ~ BzJ;6iJ.i'i-!f'hJ 
t=i-TI1J□ Lt..: 0 JJ<ffl ~ liiM L, 11<.m$c'lttn Lt..: 0 JJ<fflO) pH~, 2 o %7J<~1r.-t- t- 1J r; L 

7J<i-iii1i~i;f:;1J□T 6 ,:_ u::J: -J l, 1 0 ~ i, • L 1 1 t=~~ Lt..:◊ iHi'i-!f'hl~1J<.i@i:j:rt'~ 1 ffi'rf's'j 
<itn L , 1:_)£!f'm ~ Ji~ L, filH :;t :.,,-71< 1 o o m L c· 2 Ji'.i?G.it Lt.::. o !i::nx.!f'hJ ~ ~@Tt'!f!ziJ',i 
~.Jt, JWMo:i:it_J£¾J~ 2 2 1. 6 g ( 9 o. 4%) 1tt.::.o 
( 0037) 

:W1ifnf71J4. O-;f]Jvl\t1 Jv- ( D) -7 x=-Jv75=-/-Jv0)*:12JU~f/H~ 
D-7.:i:=-lv75=-/-Jvl8. Okg&US:7DO;,(y'.::,,477_ 4kg~, if~--c­

tf..7..;,,--JvLt-::.3 0 O:;ifDY0)7,f7_:;zrq~J;6n (7°7,r'Jf5-. R-0 1:11'l) i:j:rt::f;f:; 
~L~.ffl~~4. 8~~t~IDL~. ,fO)~, ;,,-7YH-rt-lJr'JL(l0. 8kg)~ 
i~□ Ltc.::Q 5°CJ..::J.TO)i/lll:Ji'.t=~~-t'6f's'Jt-::., . .:O)iJ.i'i-!f'b;Ji-::.;,< 57-:,,;z;v;t-Y~ ( 3 9. Ok 
g ) ~ 2 IE'rlm 4 2 -.frh•~tt µp-J < rJ t i;f;i1J□ Lt-: o i;f:i1Jah~3'c-Y Lt..:f&, iHi'i-:tbJJ ~, 2 IE'rlm 3 
7:l"h>ltt 2 2. 4 °C:t c·fMrll), £'.iMrt' 1 6 IE'rf's'J 5 O·n"ffl:f'f Lt::.◊ liffi'rf's'Jt:::B~ it, ~:fit= 
, HP LC t-::.J: 6:frtJfO)t,::.ll)O)J"J:1ilf~~~~lt~.J±t..: c C: 7:>, D -7 x=-ll-15=-/-Jl-­
O)jiH;± 1. 0%*i~-C-&.>-Jt.::.o Bz.t6n0r-J~¾J~4. 1 °C:tc·1itr1L, ocL6:nO)r-J.tPthJ~ 
5 °C*i~c•*i~T 6 r's'Jl::, P H ~ 1 . 4 ;o, t> 1 0 . 5 (::..l.tf 6 t.::. ll)t::, ( 7J< 1 0 8 L i:j:r (,:: 
7J<B1t-r t- lJ r; L 1 2 . 0 k g ~i-i~T 6 ,:_Ct= J: "') (~J~ Lt..:) 1 0 %7J<~1t-r t- lJ? 
Li-iia 1 o o L ~i~1J□ Lt-:. 2--:iO)J!~*M Lt-: . ..r.$0)7J<J!~, 51!t=, s: :7 oo;,< 57 :,,­
t·2m:tmlli L (f-h.--F.h, 133. 4kg), 3~0)flfflJ!~l~t=:ttll)t,::.◊ S,~:7oo 
;,< 57 Y ~fttl':i±_)£'.f:b;J~ ( 7J< 1 0 8 L i:j:r(;:7J<W1Ht.-r t- lJ T'J L 1 . 2 k g ~i-ifrliT 6,:, t t= J: 
-J --c~:@ Lt-:) 1 %7J<~1t-t- t- 1J r; Li-iia 1 o o L c·i?G-i¥ L, HP L c --c·:fr:t'fr Lt..: 0 ~ < 
i-iMT 6 :::P~!f'hJO) ~tL O . 3 %*~~t· ctn tc.::. flfflJ! ~, ( 7J< 5 O L i:j:r t=tM1t-r t- lJ T'J 
L 5 k g ~i$f!!fT 6,:, t t:: J: -J t~i~ Lt-:) 1 0 %i.§.7Jq,i~ 5 0 L t•i)t.it L, ,f O)f&, 7J< 
( 5 0 L ) "('81:;it L . 3'!€7J<wil:~T t- 1) T'J L ( 1 9 k g ) ~ i;f:i1J□T 6 ,:_ c t= J: -J t !f!z'J:i ~ .J± 

' 'iJ.i'i-!f'hl ~ 1 8 IE'rf's'Jn:Z@'. Lt.::. 0 m~T t- lJ r; L ~ ' 4 5 C m T '1/ +im-4- ( N u t C h f 

unne 1) (J\:7..7..57-iFri~~ 615-20) ..l.t-~@iF~t=J:-Jt~'ftLt.::.. iF 
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~-:T-:7 ~ s;:7 oa;:,< :71/ < 2 5 kg) ·•ci$'f;ff L, ww..~, @l!lii..I.J\;-Y-v-:7---1::t·2 5 
- 3 O °C i::t:3 P -C , ~ 1 O O L £. t~W Lt..:◊ ttft ~ tf 3 ;z r l--· 1 A...f$ L , 'l'il t::~T 6 
£.-C", J!~::t-7··1/r::p-C"4 0 O"C.t·ljlz;:,t*~'ttt..:o 
( 0038J 
~1imfJIJ5. O-J'JJv)\-c1 Jv- (L) -3-::t~y;:,(f-JL,- l, 2, 3, 4-.Y-1--31::. 

~ a 1 '/ ~ / 1J 1/ 0:::kfflffl;llYH~ 
7-t: t-=- t- 1) JJ,. ( 2 3 6 k g) &UT H I C -7 JJ,.:::7-Jv ( 1 5 kg) ~, 3 0 0 tfo 

>0RJf5*t=iiTh1J□ Lt..: 0 RJf5i1=t&f1JJ~ 5 °C5Kifill£. t·<itn L, _x :7 .> :z1vi->M c 3 9 . 9 
kg) &l/'':.--,71/MT r lJ r'J J:... ( 1 7. 8 kg) ~m1JaLt..:o Bzlliil=E-&f1JJ~if:92 0°C£. t· 
ilJ!,Y), ~ 0ili!..flt::t:31t •-C~ 2 ffilrFs'J~ Lt..: Q .BzJ;f5;,ji3e7 Lt..: c:. c ~iUrJT 6 t..:ilb, tzlliifl 
½!tb;JO)HP LC1i'-tfr~fi-:>t.:o !:zJ;thii'tf1JJ~ t-Jv.I.1/ ( 104 kg) ·•c-iff~L, 5°C*ifill 
£. ·c 1 !RfFs'Jffi'W LJ.: o ~f*~iFi&!(::J: -:i -C iii~ L, f-07-:7 ~ r Jv.I.1/~ 3 O L -C"i$'f;ff 
Lt..:o l\1il}l1i,tr-:7 ~, 7}<. 1 5 0 Lq::t~H C 1 1 0. 1 kg ~1';-t.l' 1 0 0 J'fo 1/0.Bzlli* 
A...i,~1JaLt..:o I~r-JO)H PL C1i'-:tJrtL BzlliiR-&!f"mh" 1 %J.,.ll0T-*4l!tm~1>;-£.~1,.~ c ~ 
;iy; Lt..: 0 BzlliiRk!f"m~w~ L' tey'Ji:'.O)f1!Jfit~lij;* Lt..:◊ f-O)fjt_ --1::~0 HvI.1/}!~lij;* 
L , 91!'.51' Lt..: o 7J<J! ~ 5 'C.5Kifill £. t·<itn L , P H ~ , 2 0 %7J<.M1t-t- r 1J r'J J:...7}<.i.lHI ~ i± 
~i* < i£i1J□T 6 ~ c t:: J: -:i -C , 1 o . 5 t::~~ Lt..: o iR-&fm ~ 1 ffilrFs'Jffl.-t'f L , f-0f&. ~ 
~~iFi&!i::J.: -:i -C ![£* Lt..: o ilmil1i,1-:T-:7 ~, i< ( 5 O L) t·;z 3 1J-ij'f;ff L, :J3}iF~ Lt..: 
0 !Elvtfm~4 0°ci::f:3V1-CJ!~q:rt·ljlz;r,i~tt. !Elvt!f"w~ 14. 7 9 k gt!L HP LC'.511'/r 
t:: J: -:i -C, ~!EJJx:!f"m0iiti.!lU: 9 8 . 7 7 ?/~t·d) 6 ~ c ti1i'-h•-:i t.: o 

( 0039) 
~1imfJIJ6. tJ1v1"2>~2- < (4-71v::torZ:,.,•f11v) e~ 1Js;:=.-1-11v) 

1 - 7 x.=.1v.I.1"-1vx.:z -r1v0*mm11r;~ 
S;'J>oo,x:7> (210. 1kg) &tf.'2- (4-71v::torZ:: .. /~/·1,1,,) e~ 1Js;=.-

1 -11v) - 1 - 7 x. =.iv.I. :7 /-Jv < 1 5 . 9 k g ) ~ 1 o o tJo :,.,0BzJ;E-*t=iiTh1J□ L 
t..:o iRk!tbJJ~ 1 O Or pmi:::Bl•-Cffl.t'FL, 5°C± 5°C£.t·}wtl1Lt.:o ili!ft~ 1 0°Ct::Lr 
i::~U~T 6 Fs'J~;:, fY 1/ :Z1kt 1/~ ( 9 . 4 kg) ~ 2 O ·frh•tt-Ci.lHit::iiTh1JD Lt..: o ffl.-t'f 
~ 5°C± 5°Ct::t:31t 1-C l !RfFs'J~ltt..:o ili!m'.~ 1 0°Cl-:lTt::~T 6Fs'Jt::, S...7>Mi-r lJ 
r'J J:... ~ 51i'-lm:B ~ i:: 51-liiThJJD Lt..: ( -&ft 6 . 4 k g ) ◊ .Bzf,t✓fli't!tb;J~, ~ 0N!..flt• 3 0 :fr 
Fs'Jffl.-t'f L , f-O)ff , 2 5 °C = 5 "Ct:: :f::Wl l -!JiWU'f Lt..: o d) 6 ffi¥ ,Si: t:: f:3 ~ 'l , ili!.ft--1::JH:: 
ft<:(¥ L -C , BzlliiRkf1!J0ili!m'. ti, -!Rff'l{J t:: 3 o . 7 °C £. t' --1::~ Lt..: ◊ ~~ 6 :..-· 7 1/M-r t-
1) r'J J:... 0 . 7 k g &t.F;:,< :7 ::/ 7..Jvi-1/~ 1 . 1 k g ~ BzlliiR~"'-iiTh1J□ L, 2 5 °C ± 5 °C 
(,::Bit •-C-B.mtif'F Lt..: Q I~r-JO)H PL C~~ti, .BzJ;f5:IJ'5cJ L -Cit •~It,.:_ c ( < 5 % 
/±\JE-ttf-D ~;iy;!_J..:o f-Cl)t.:th, ~~◊1//1/~-rr 1Jr'JJ:... ( 1. 3kg) izv·,x:7:,.,;z 

Jv;-t 1/~ ( 2 . 6 k g ) ~ Sz$*"'-iTI1J□ L, '31~~ 8 !RfFs'Jffl.t'F Lt..: o ~ 0ffilr .. ~t::f:3V1-C , 
Bzf;f5iR-&f1!J,:t, lliJEttfi~ 3 .. 2 % Lh·1't£. ~1, •~ c ~;,y; Lt..: o ~~~iF~t::J.: -:i -C ![£* 

Lt..:◊ iF~7-:7~V:7oo_x:71/t'2fti$'f;ffLt..: (23. 0kg, 22. 5kg) o ilm 
ir,,1-:T-:7 ~~~gflffl~Tt'-B,m~U¥Lt..:, ffl"tlvt!tb;J~, filH ::t>7J<. 1 4 0 L ~1';-tf 1 0 0 
If o 1/ 0BzJ;fi*f'--:J3}m'.iTI1J□ Lt..: o iRk!tm ~ , 9 o r P m t::t:3 t •-C ffl.-t'f L, 5 °C ± 5 °C £. t' 
<'WWLt..:o ili!.1-l~ 1 0°CJ.,.::LTi::;f:ttM"T6Fs'J(::, 5 0%i<M1ti-r 1Jr'JJ:...i.1Hi ( 7. 6 kg 
) ~BzJ;i5*'"-iiTh1J□ Lt..:o iR-&!tm~. C:.0i/i!m'.t::t:31t·1-c l!RfFs'Jti:t'FL, f-O)ff, ~f:ili:~iF~ 
t::J:-:,-Ciii~tLt..:o iF~T-:7~, Jl~1::{-1/7}<.49 Lti5tffLt..:o ~~~A...7:71/5 2. 
5 kg ~tf Bzlli*'"-:j:ij:..fliwra Lt..:◊ i~-&fbJJ~ 1 5 7:l'-Fs'JWU'F L, f-Cl)f&, ~~ ~iF~i::J.: -:i 
-c iiiM Lt..:◊ ~v!r~A...7°Y > < 2. 3 kg> t'i1cff L, f-0f&, 2 5°ct:::s ~ \-cJ!@q:r < 
2 7 mm ) t·-Bj,ljlz;:,I'.* ~ 1±--t..: o 

ljlz;:):ffmfif ( 1 6 . 8 k g ) ~ , V :7 o o ;:,( Y 1/ 4 6 4 . 1 k g 1';-tf tzlli*"'-:J3}m'.iiTh1J□ L 
t..:◊ iRk!tm~, l!RfFs'J, ~mt (40°C) t'1JD~Lt..:o :Z3'.J-~, 34°C±5°C£.t'<itn 
L, :7 /il='i!Wi* (Cun o Fi 1 t er) ~JffiL -C~:iU•~Bzlli*i:pt::A:ht.:o iF~* 
!i, r::J::ti.l@. ( 3 1 °C) V:7 oo _x :71/t· 2 ..fl ( f-h·F:h, 2 2. 3 kg) TT~ ,t.! ◊ 1 -:>t:: 
£. t tht..:wia~, ~2 4 o L :t t·, ~ffl~i~j,'~1±--t..:◊ ..:z 3 lJ-~, 3 °C± 5°C£. t·2 !Rf 

HIKMA PHARMACEUTICALS USA INC. IPR2024-01418 Ex. 1002, p. 220 of 962



( 1 7) iey'~2007-508293(P2007-508293A) 

ra'1<#WL, ,z:0:fit, im~:a:-w~i=J::-:it.l['f~Ltc.::o if':)@17-:J:a:-1/:JDD;x 5'>"2 9. 5 
k g t•i1id¥ Lt-::◊ !m~:a:-, @l!lii::1- >'~'.kjtmi ( r o t a r y c o n e d r i e r ) :a:­
ffl\ •c, 2 8°C(;:t:51,,,z~~g:i··e, 4 6. 5Bli%'1~1:i~-tttc.::o 1iht1..tc.::1:'.1vt!thJ0ttmtL 
1 2. 2 k gt·;t "], 6 7. 9%0.lf\($:a:-jf;Ltc.::o 
( 0040 J 

__l_~i:. Lt-::*1eaJJ0ielffliJ,1~;7~h-fi =ti;;:< ' *1£8}Jv')~:!ii!!t=t::> ft 6 ~~i;;:fi!:!01&.~&rY 
~5l!tL 3*~(;:UaJJst·;6 0, ~£(;:i;;:~h1i6 o f,f-:it, i~N~htc.:::tey'f-'fITTi3Xilil!IHi 
, __l_~i:. Ltc.::~Umi;;:t~aJJt;:ffirJ~l2:'h f, u L7::>, 2f-;;9'E8JJC::~-t-6 3*~(;:J::-:i ZIA]~i;;:lv'.> 
t 1-;.:1;;: ~t1.1i-fi ~z 0:tey'm&ti1W.~:a:--%u*¥EBJJiJ"1f-t--fi1ey'f-'fAJ~i;;:~t :?)1ey'm:a:--%u t 
J![[fW~h-fio 
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rni3:f<llfU 

~-~~01~f~filiF,f~~~13jj:-t .fi 1ff.t:.••c«> '":> z, :r\ < 1 ) 
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( 2 ) iey'*2008-546778(P2008-546778A) 
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i:to 
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i:to 
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(I) 

C:rtg::r, 

( 5 ) ~ey'*2008-546778(P2008-546778A) 

0 

II 
OCNR1R2 

RtL 7_}(*)](-=f-, ./:Jt*.l](-=f-Wi(l~~:L80){,l:£m7A~J1,-£, F, C 1, B r&t.FI J: I) 

~!fht_:J\07//!i{-=f-' 1 ~~IL 3 {!mO)fK~ffi!:TZ-flT' b /J),<1 ~ S,£, =- r- 0£, l:: ~ 

□~ S,£, r- 1J 7 ;1,:;to;x 1-Jv~, &tl 1 ~i, 1 L 31!mO),~*)](-=f-z-°flT {Sf-:;t71v:1~ S, 
£iJ, t;, ~ 6 fff,i,t:,~tR~htc:---:,z-* L ; 

x tL 1 ~ \.I L 3 O)~Jx z-* L , tc:tc:' L , x ;,j{ 2 JZJ.t 3 0) t ~ , R tt!A] t. t' i.i ~~ ") -c 
\ ,'( ti Ji! \.I ; 

R1 &0ttR2 UlL\ ,(;:IA} t. t· i.i ff~-:i -c v\-c i J: < , -fh{'':t1.i!lrv L -c, **)](-=f-, ./:Jt* 
JN-=f-111: 1 ~\, L80){.lim11v~1vl!s< 1 1J-1v£, 7 1J-1v/A~A·£, r1t-*)](-=f-lP:3 ~ 
\1L70)S,:70/;1,~;v£h,J'.:>~{SffJ: IJ~tfh; 

R1 &tFR2U, -wiH=~-:i -c, **·l](-=f-, 111,~ 1v£&r..1r1 1J -1v£iJ,J'.:> ~,tSffh,t;,~ 
tR~ht-::---:,t·@:~~:htc: 5 ~\ 1 L 7 ~O)m*ffiz-.Jf3mt u~; 

.:: .:: t·, ffi;J;lc-fl:'..1';-f~/j: 1 ~ \ 1 L 2 O)~*JN-=f-&U: 0 ~\ 1 L 1 O)M*JN-=f-z-%h-f~ ; 

.:: . .:: t·, wric~*.l](-=ra1t ~ 1 i:.xuwricM*JN-=r t nHi*a1'i L ~\, 0 ) 

c'*~ ho :}\:~JH'i{ir:Xti:f\ 1 t·*~h{S:1/t~~-fi{,r:O){} t--:,f,i•f'.f~t·J;; ,tS :1/t~~'ti{,r:O) 
ilti'ifbJXtf-fO)~~tPut L t?t~t-~ ,tS tli:ZUI.::Z TA·O)iEtl~°fl~D~z-, Wficie~z-£·~ 
t T ,tS f'ffi:.~~l;:IA]ffi'rt9:~T 6 I~z-%ts1f$◊ 
( Il'i*JW19 J 

R!i7J<*JN-=rz-*-t, tl'i::J<J=Jf 1 s t=iciltO)n$◊ 
(lw*rJ20J 

Rx, R 1 &tFR 2 iJ-i~'t'**Dl{-=f-h'0iiHR~t1..{S, ff*rw 1 s t=ictf40)n$◊ 
( fj'i::f<JJf 21 J 

A 1 ;ipt:,~{SffJ: IJ~tR2:.>-ht-::tfc":)0)7t~Jfi't1f:ztc;h-i;iB9 0 %1ZJ...l.O)ie;lffi .. -Cf<l:~c'£>6, 
~*rw1 si:.ictf40)1f$◊ 
( fl'i::f<JQ22 J 

A 1 iJ·C:,~61!¥.J: !J~tR~h6 tfc"J0:}c~ff't1{ir:h-.iiB9 8%l,_:.l...l.0.ie:1ffit•it:~t-J;;{S, 
~*JJ[ 1 8 i:.ictf40)1f'~c 
( lll'i::f<JW23 J 

A 1 -c*~h,tSffh,t;,~tfht-: 1 --:,O):}\:-¥:ff•t1f2M\xt 1 
( 11:'..6 J 

Rx 

(I) 

( :f\t::p' 

0 

II 
OCNR1R2 

RU, 7_}(*)](-=f-, ./:Jt*@:-=f-Wi(l~\1L80)f,l:£m11v~Jv£, F, C 1, B r&Vq J: I) 
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~!:fht..:1\ 01/:.,., Dl{-=f-, 1~i,1L31~0wt*Dl{-=f-~flT" 671v::1 ~ s,,,,¥, =- ~ 0¥, t. r 
o~ s,,,,¥, ~ 1J 7 1v::t□ ,,x + 1v¥, &V-:'1~PL31~0ER*Dl{-=f-~flT" 61--::t71t,•::1~ s,,,, 
¥fPG~6fti)>G~tR~ht..:-~~*L; 

xtL 1 ~~IL 30~1:Z~*L, t..:t~'L, xi)>2)ZU30c ~, Rtl:ll'tJL ·•c-i.,J{~-:,"'( 
i,,1--Ct.iJ:i!P; 

R1 &U-'R2tiif1,, 1 t::ll'tJL·et:ff~->---C i,,-z 'L J: <, -f-h--F.t1J!l!J'[ L-Z, **Dl{-=f-, ER* 
Dl{-=f-ft 1 ~v1 Ls O){.Jil.1k71v~11,•¥, 7 1J-1v¥, 71J-1v71v~ iv¥, ER*Dl{-=f-J:t3 ~ 
~, L 7 o)s,,,,::7o71v~ 1v¥il' t::,~6fl'J: IJ ~tfh; 

R1 &u-·R2!i, -~i=~-:, ---c, **Dl{-=f-, 71v~1v¥&u-·7 1J-1v¥il'0~6ffil'0~ 
tR~ht..:-~•etifm~:ht..: 5 ~l IL 7 ~0m*ffl~%rot Ut; 

;:.:_ "C ffl;Jx-fl:'..i'i!f?JJ!i 1 ~PL 21~0~*Dl{-=f-&U0~1,, 1 L 1 {~0~*Dl{-=f-~*h-fi; 
2:...:. t·, wrtc~*Dl{-=ri±liPi::xi±wrllc~*Dl{-=f-t nnii~i'i L~i., •◊ ) 

iPG~ 6fl'J: 1) 11U:fht..:3/t~cfft1~Xii .f-0~~£ c L -Z:)ffi!J'trnJ'fre~fi\t:SZ!iIY-TJL.t·if> 
6, ITTi*Jj 1 8 (::!ciJtO):;f$ Q 

(li*lli24J 
R(j_Jf<*Dl{-=f-~* L x = 1 t·ct6, ii*Jj2 3 l=tcilt0:1fi:to 
(ii*JJf25J 

R, R 1:&UR27'.l1~-Zi<*Dl{-=f-iJ>(-.,~tR~h, x= 1 t·«>6, lw*r.W2 3(::tcilt0:1f$ 

(lw*lli26J 
:rt 1 iJ'0~6fl'J: IJ~tR~ht..:u°'c"'J03/6~:ff't1fzl-:iJ1iiB9 o %J.,_:.l.1=.0.inlfflt•it:~t·if>6, 
ITTi3J<llf 2 3 t::tciJt0):1f'~, 
(lw*rJ27J 

:rt 1 iJ"0~6fl'J: IJ~tR~ht..:u°'c"'J03/6~:ff't1fzl-:il1iiB9 8%J.,_:.l.1=.0.inlfflt·ft:~t·«>6, 
fw3J<llf 2 3 t::llcilt0):1fi:t◊ 
(li*Ji28J 

~WWJ t:: 11!!0:rc'¥:~tl:~ ~ * £ ~ 1,, 1A 1 t·* ~ h 6 ·fl:'., i'i-!l'filiJ1 , 

:rt 1 b t·* ~ h6 76'¥:~·tifzl-:X,i:rt 1 b t·* 2:.'<f''--6 :rt'¥:~•t1fzl-:iJ1fl:~t·if> 6 :rt'¥=:ff1t1fzl-:0 
iH.@i-f-!-JJc·if>rJ, ..:.nt>1O-;:1J1v1"t11v- (D) -7x.=-1v7'7=-/-1vt·if>rJ; 2:.0)11:'., 
i'itmfi (R) - (...-.:.:.-:7-7~/-...-.:.:.>--'--1±·:.,.,70e,v) iJ1v1'\,,x-~ -tB.~c'L-®iS~ 
h6 ti O)'-('if; •), 

(-fl:'.,7) 

i.t 1b 

( ff : 1=.lc0:r.t 1 b 011:'..#-ffifig ( ~~fl:'..ir:t!JJ) r::p, ...-..:.:.-:7 i~*(;:*~ii-T" 6 7 ~ /¥Ii, *I\; 
ffiJO)f-ffiA..~~tl:\-zi.,,6, ) t·cttJ; ..:.h!i~xt~Gtiiii (R) OYtr.Mft1 (D) 03/6'¥=:ff1t1 
fzl-:t•if> 6 c..:. }SO)iw*r.W 1 8 (::fcilt0:1fi:to 
(lw*lli29J 

:rt 1 b c·*~h6:rt'¥=:ff1t1t,1,;ih\~9 0%l,ll0.inlfflt'f'l:~c·if>6, fj3J<Jj2 8(::llc~0):1f 
$0 

(li*Ji30 J 
:rt 1 b c·* ~ h6 :rt'¥=:ff1t1~iJ1*~ 9 8 %l,ll0i.lilfflt·ft:~c·;t 6 , fj3J<Jj 2 8 (::lloo0:1f 
i:to 
(li*lli31 J 
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WJic-fO){-f!10)ialJ:*iJ', ~tRa,~--1::ot-=- ✓{ij~IJibh-filLW,flJ ( s SR I 's) ; ~tRl3kJ--c: 
o t- =-✓&v:· / 1v-.I. e ::t, 7 1J ✓Pilf3UJ ibh-r1iW"1f'1 < s N R r , s ) ; -tlfflO) =ffi*m :i-:) 
* (TCAs) ; 1=f72/::t.:\=-:;..,::$,-·--t:'F,1iW"1fIJ (MAO-r..liW"1f1J), -1=/72 ✓:::t.:\=-:;.., 

-y··--t:'O)nr;~akJr..liW"1fIJ (RI MA s) , ffi=~7 2 ✓=ffi*&lfffi=~7 2 ::,...,=ffi*m-3 
-:J.WL iJ•f::>'£6:tFrJ:: IJ~tR2-h6, lm">JtrIJ:2 st::fci:f/;O)n$o 
(iw1uw32] 

WJic-f O)f-f!10)faJJ:*n', 71v:::t.:\=---c:-r ✓, .. f'-2 o.:\=---c:-r ✓, x..y3 7 I :7 :;/ ✓, 21v-r :;/ 
7°7 ✓, :;..,;7D7°7A, 7Jv;f-'.:\=---it2 ✓ . .l\0.;\=---1::1--1/, --l::/)/}-7 1J ✓, 5-MCA-N 
AT, EJt~l_)+r;,1:,_ (LiC03), 1'/JJJv::f-'.:\=---itS:r, 7x;:/',Jv1/✓ , }-7=.Jv:;..,7° 
D:2 ✓, --1::v.;.} 1) ✓ , t:7DX..;2 r, JJ•;1l\-:;tl::.0 :;t1 rv--c:7°-Jl-1✓ -Jl:t=.7,}-; ~ 

tRa{J=.-2-0.:\=-=-✓r ✓ -Jl :J=.;2,. t-. :11v+:1 t- o e >'n:ZllilzFr cc RF) r ✓ ;1--:J=.;2,. 

r-.-Jl.:\=-.:\=-=- ✓71/-Jl~=-7-.t-. a-Trv/v--c:7-Jl-7✓ -Jl~=-7-.t-. 72r-07+ 
1)/, :?D:27°72 ✓, r:7--1::e ✓, 127°72 ✓, /--(),777:7:;..,/, r- 1)2772 ✓ 

, 7-::t.:\=---ite ✓, .::l:;..,7°3 2 ✓. ---;,7°0+ 1J ✓. /At- 1J 7°-r 1J ✓&U:7°0 t- 1J 7+ lJ ✓ 
, &tJ'-fO)~~n"bc L Zlff?§'"('g-,5tli;JiJ,t:.,'£6ffJ:: IJ~fR~il.6. iw3J(rJi 2 8 t::fci!O) 
J]'{t:;., 

(iw3J<rJ33l 
:1/t;~Jl'H1.µl(JJialJ:1fJ}J__;_i){,%~ 0 . 0 1 mg/ k g /fJ¾:lj-fp 0¥13 0 0 mg/ k g /tJ¾:lj-t· 
iP'> 6 , ft3J<JJf 2 s i::foo0)1J$ 0 

( JEBJIO)if;f:ffi7£iJtBJj] 

( ~vfi-5Hff l 
(OOOU 
*JEBJ]tt. ~ff~J{Jt::~I.lll_~. i&-Fft~~- fwMl~~O)JJ'-!ff(::lffl l. :i tc: 1ti~§~rfW~iEJJJ: 

T6JJ$i::lffl-t6 ◊ J:: 0iit11H::t:L *nBJitl:. ~ey'n:'.O)JJJv}\;,{- Hriri~~. 1::. }-0):R'ti 
xu:~'ri.O)'rl~'lftrfWO)ia~m i::~txttfl!!O)~* t 1Jf'm L z r1:1:m-t 6 ~O). &i:JtIJJ$ ~ 
f£~T6o 
( ~~~vfi] 
( 0002] 
M a S t e r S &v:· J O h n S O n tl:·ti~'lftrfW ~ 1 til'l"JJl!.~&V:/ Xtl:fzf,DO)f@ffi' )Z 

!i:tmffi'O))'{-Jl-✓O)~t,iH"i_O)~~l'l"JrfWJ c LZJE'.~Ltc: (Masters~. Hum a 
n Sexual Response, Boston, Mass. :Little, Br 
o u n a n d C o . 1 9 9 6 ifo) 0 ~ O)fn'j:ffi!±. N a t i o n a 1 H e a 1 t h 
and Soc i et a 1 Li f e Su r v e yO)*s:W::IJ{ 1 9 9 9ifo(;:JE:fr2-htc:!k¥ 
i::[E.R;a{Jf.=i: § i::&lvt~· o 3 O O O },.t::J._1:_ 0) l 8 '£ Vi l 5 9 ~O)*IE~·ti&U::tz1tiA..O) 1 >' 
:P' C ,2 -tL 3 1 % O)JH°i& v:· 4 3 % O):t(1ti ( i¥,J 4 T ]]},. ) iJ{ffel ½ i)•O);f.'V't 0)1titf&'lft~:!W 
~tt~ lJc: c 1, '1 -3 ~~ BJ] t;, :IJ,i:: ltc: o ~ O)j'a'j~O)iJH!!lti. "1f~~-0~Wi1:.0)lffl,C.~ t L 
z0iN~!±~~t·iP'),5" c;l,1;bt1.6ffifO)bO)'"c'if)-:itc:0 Laumann~, "Sexua 
1 Dysfunction in the United States:preva 
lence and predictor" .JAMA, 281:§. 537Jf(1999ifo 
) ~lffl ◊ 1:if~~PfWfi, /sb-:i tc: &::$f'µf(l'fkJ~ffi ~~:IJ,-t~ti'£ ~ ,:IJ,. ~~'£ffi:tlf!a{J~:!W c '£ 
IJ, -3 -:JWL T-~, &lfil'fit1:i0) ( tf&gg13,g) :7:Pia~ L tc: t;, L1t6 o 

( 0003] 
'titf&ff~rfi"f ( S D ) !i. ~1:iZiHf':t(1ti t::JJ~E Lft 6 ~*'£~J.f-J:::_O)j'a'jJll'"(' if) 6 0 S D 0) 

JJlll1;ltt, nwa,~~ tO)w.r,q::ffitlfil'lkJ'£t O)O)jjljj)Jc·iP'> VJtt-5 0 s DO)nwakJ~)ii}TiiH±, !II! 
~a{Jt::,i. ~lfIT.fE.XJiff:'.W<WJ c lffl_jj;'9 6 t O)O)J:: -3 '£. rlJI\;&::iP'> 6 lfIT./g**-'~.u:: J:: fJ . ::Z1! 
h~~t:: J.: r) &t.l/X!i-3-:JWJO)tR7£ffiM!*J~,t::J:: fJ L tc: 0 ~htt 6 o :Mtlf!~a{J~l1;!-r c 
Lzi±, T-~, 1ti~T-~&U:'ttAl'l"J~lfi~iJ"z¥i(ft;,h60 SD!±, 1t1a%t1J~m~n, gJ 

~,c.,~ fJ'£1,,, Ai'a'11fflf:~~Jm~2- tt, -f O)mM!HffiJAO)'i5':fii~51 ~~~-to ~15Ra~i::t±, s 
D~fWU:tz1~1ttffl~rfW ( F SD) *J°!l-&U.~1ti·tiffl§~rfW (MS D) *1"11-i::idthil.6 
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( J\/1 e 1 ma n 't:•L 1 9 9 9 4, U r 1 o g y, 1 6 1 iL 5 ffil - 1 1 J{) , F SD tL 
:td'.i0)'~1~:5lfi~t::nNt 6iM)E ~ J!l±lT$A..O)~JIH1Xtl:~jj~-ti t Lt ft L ffi! < 'iE~~ 
h6, 
( 0004J 

~
1t11~1~ff~PfWtl:, ~1,Bta{J t::t::I:, ~•t1ffJJF.9PfW ( ME D ) J]!.JY./ Xtl:-&!tffi ( P r e m a 

tu re e j a cu 1 at i o nXtl: rap i d e j a cu 1 at i on) (PED 
) ~ t-0):tl~!ltffirfW, ~::t 1v.n ;z1,,:JIE < ::t1v.:tf:;z1>.i:::i¥T 6$:b'c·~ ~\, 1 ) xu:~·tt::t 
Jvtf 7.L.rfWt L --CW0h6 ~ttffJJF.9PfW (MED) , Xtttta{Jat>ftfJfTrfW ( •t1(::nHt 
6001liKO)J:jm) ( H s DD) ~c'O)tl~•t1W(µfWt lffl~L, J,J·f;,f(a{_)*,~' 3--:J:IJiL ;j,Jl,-~ 
✓ ~'m' XU: lJ t:T-XlifiiJJt=~~T 6 t~~~tJ·:fl~ O)}]l00 J: V) 1::. t.1i6 0 

(0005) 
ft3li:O)li;l-f1'tZ·i±, j,·~ < c ti 4 3 %0)ft1t1i±1itJ 0 JpO)jjjO)f1~~µfW~~--:J$iJ>:3f-~ ~ 

ht..: (J::.!c~mL Lau.man~, JAMA, 281tL 537JL 19994) 0 ;:t,,._ 
0!±4--:JO).==tt..:6fill~t=5i'-~~ti.., iwt-c_:, 1 > 1t1a1W:;ftµf'i!L 1w1::,, ,11:a1W:;ftfJf;rX!±1t1a1 
~-ffillfW; 2) 1t1a1WIPfW; 3) ::tJv/f;zi,,µf'@'.; liH/4) 1t1:5(~fflJ:JlEZiHf'Di@:~·~ts 
tt~ffiIµfW-c· cr) 6 0 

( 0006J 

ft1t10)'f1ffl~pf'@'. (FSD) O)_::t~~½'-~i±, F SDc~ID'r~h6ft1t10)7 5%:tt·~ 
~L '""C \,16fttt1t1a1WIPfW ( F SAD) t·m6 0 
(0007 J 
ft1t11~1fflff~rfW ( F s D) 0)7.J'-!jJt;±, ft1tiO)~'m'~•t1a%zJ;6; a'.\;ft, WIN.ti ::tJvif 

:ZL.O)tltl::U:::1:1:Jl&T 6$(::J: •'.)ftLJ:'.:!< 5E~~h6 (SR Le i b 1 um ( 1 9 9 8 

4), Definition and Classification of Fem 
a 1 e S e x u a 1 D i s o r d e r s ( fttttt PfW0'iE~.&ti-5f-;U I n t . J 
. Impotence Res. 10~, S 1041{-S106J{~m:l_) , 1t1a1W::::l<X 
i± 1J c::· ~-i±, 1t1~:5lfi~0iJJoot· m6 0 -fO):'Jf:.f~c L -cu,11:a9mfi1.&ti~m~~ts 0 

WIU:' ttnO)JlllffitliH.F~ O)i~,m-~1Ja' ffiO)f$-R.&tf'~* Lt..:ttnO)WI /~'¥l:1t1.&U' 
±ffl!Jl1WI&J6:b> -f 0.m~~~~t·m 6' •t1a1wrJittA..O)Ifil>gBz),5~~U' 0 ::t lvif:X.ktl: 
'00110 fmJ.Q,9.(::;i¥Lt..: 1t1a1~~0tw:1±lt·m60 t&t::, fttt'tirfW ( F s D) U:, ft1t1 

:b1::. h00):tl.ffL .iffi;l!,';UW(:::I<, Wixi±::t ,vtf:zkt::nNt 6 \, Y9'hh•O) 1 -JJ.,:t 1::.0:;:: 
ft□ , :;;r::+n'-~Xi±:;;r::~ffi)E.~};6:g:~~tli'it::~::. 6" 
( 0008) 
*IEffitlfil'&~~U:, ft·t10ttffli~rfW ( F S D ) ~ 4 --:JO) .:7 7 7. t:: jJ'-;J VC!s 0 : F S 

AD, 1~la%t:::l<f~rrfW (HS DD) , ft1t1::t Jl,,;ff;zl,,pfW ( F OD) , ·11:ar.J~JirfW ( 
!!01::,, 1t1x~Ji:Jl'E&tlffi@:) t·zbo [American Psychiatric As 
sociation 's Diagnositic and Statistical 
Man u a 1 o f J\/1 e n t a 1 D i s o r d e r s ( *IEfftlfil'&~~O)ff=tlfiµf'@'.~ 
[ffr.&t.Fmlt<=-.:r. 7Jv) ffi4 /f& ( D s M - IV) ~.!ra] 0 

DSM- I VU:, J::.~c4--:J0.:7"77.~J.,::.lrO).imVJl::5:i::~T6o 
( 0009 J 
HS D D--~m1t1Xi±lli¥ef10);:b 6, ~ L ~ Yi5'ffiJX,±AFs'1!fflflO)[Eff~ §I~ Jf.9;:_ T, 

ttit1ifJy--.O)~m&u·w:mO)xz < xuxft□ > " ::. 0xzX~±Xft□O)'f'J'iEWSlt!iK11&t:: J: -y --c 
, 4ffi%&tf'JmA01=:.m0F"J?§~O)f~jj~t=~~BT 6 OO-=f~~li:t::J,..h tfihh 6 ◊ 
( 0010 J 

F s A D--~m·t1Xtilli¥ef10), Jffi:i.E~1t1a100IO)ir,.,HJ-Jlllm&:ilit•;:b 6 1t1it1iiJJ0:i¥ 
nx.XU:5i:;T £ t·0~~0:;;r:;~ o 

(0011) 
F O D--~m't1X!iW¥ettO), ~'m'O)'tii¥,JW1ftltl1H::,x<·::t Jvl,f:ZLO)~J!l;)Z!;±Xtm 

◊ ft1rl!i, ::t 1kff 7.k0!~00 t ~6:WIJittO):fl;JX!i~~J.JJ::n'tl ,'"( J.1: < :521JJ~:3r-T o F OD 
0jt~fri±, -f O)ft't10)::t 1vtf ;z1,, tf~JJiJ', 4ffi%, -tta9~-~&v·'¥l:itt..:-til'f1:WrJittO)JffiI£ ~ i:: 
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xt L -c ~~c·.:b-:, t::.c·.:b0 -:i tO)J:: rJ L f.1:f;1,, 1 c 1,,, -:i , Glf□EK~i=J:: 6'J'rJ5:i::~=~-:s < x:.~ c·.:b 
6 0 

( 0012) 
ttx.t¥mrn'E&Uffi:@:~1t1'!¥mitif.fw 
tix.:f¥:fflinEtL 1tix.~=lffl~T 6W?e·ti.::Ztl:*m·fi0)1ti*mi•e.:b 6 o ffi:@:tl:, 111:x.~~tf 

6 *m'ti.x.tl:W?e1tiO)ffiP~tllffi 3 ·J:i"-0) 1 0)1t)'j~*Jl~O)~~itl0)~~-c··.:b 6 o 

(0013 J 
*tEii&-PR**J~J!.:ftfl{; i. t::., IA},f;R:0)4 --::>0).7 7 ;z ~ ffl~ 1t::.5:i::~~lffl9E Lt::. (The J 

o u r n a 1 o f U r o 1 o g y , 2 0 0 0 .:q:., 1 6 3 ~ 8 8 8 Jr - 8 9 3 Jf~!ffl.) 
0 c:. O)JE~tl: D s M - I V Cl) b 0) C *~i!i:{l;l L -c \. I 6 : 
1 ) H s D DtL frn!AC0'5ffli~5lt:t.ac=. T, *mtt.::Z?..fj:ij?ettcTJ, 111:a'.J@m/mfiL &if 
/.::ZtJ:W\:f;![.::Ztl:1tiic!i~C0~~:fJO):'.A:z ( .::Ztl::7:~a) c·.:b6 ◊ 

H s D Dti' fr:111:ii~< .::ZU:tlc A.,c'•t1a'.Jc'.:b6W\:f;![~M"t::.~\.1:t:l;i;-&1..l, ~<XtHi 
CA., c:· 111:a-~mffL'Ztl:~~~M"t::.~\. i~'&' iftET 6 0 F s D 0)2=_ 0)7' 1 7°!±' fll;;-r ;z }- ;z 

-roY.:.i:::t.a!EltA!L EI~rnttiP.::Z!±Wf4a'.Jrnttb"~!Elc·.:b6◊ rnttlfrJO)fr:tt C!!O~, rn 
ttlfrl&U-=rst~lli ~~it-c ~ •~l 1:tctt > _;JftUt=rnttf.iO)fr:•tiO)Jj!jfJJt=trNt 6 -f-O)f-ttt0.Jjj{!EI 
c l -C ,±, fJIJ ;U;L ;OC/g., 15t*, {~,g.~, -3 --::>\IJlL &V:/XUT-~b,~lf h±l6 o lfflf¥Jf 
lf Xtt*fiza'.J~~IEI~ c:·O)~=tlf!a'.J~~O)AffilH1: < ~~a'.Jxtti~u~~a-~) ~~~!Eli±, 
fr:111:(;:1,Nt 6 HS DD C01ffr/9%!:tc lffl{;i; lft6 0 

(0014) 

ffllm 1Jtg~ H s DD J (±' fr:·titff~~P..,_O)&) 6 :f¥Jj'.O)frn!J...a'.J'i5'ffli~5[ t :t.ac=. TH s D 
D C0 v'"-1v~~l!iKT 6 0 tff-i. L < ti:, ~-g~ H s DD ti:, ::f) 6:f¥Ji'.O)'i5'ffli~ 51 t :t.ac=. L' 
£. t::.f§IJ x.tL -'¥fflmf'l"J0)7 ✓ ::r- t- ~m1,, it::.Glf□EK~t=J:: 6 wfilli~iffi i: -car1J5:i::Afi~7;, H s 
D De7)v-"ZJv~~l!iKT6, 
(0015J 

2 > F sADU:, ±~w~,ri'.::zttttnO) nrs.,i1t/lii:t.a> i.t::.t±-f-O)f-trrO)!f-f:ttzM50:J:z 
c L -C ~ lAt6, frn!AC0'i5'ffli ~51 t :t.ac:. T, +-½'-~ttf'l"JW'i't=~T 6.x.i±t~W'i'~~M"T 
6 ~O)*m'ti.x.i±W?e'tiO):::f~c·.:b 6 ◊ 
( 0016 J 

F s AD i±, rnttlfrl, Jffl:i2L f.iO)fr:•t1t=i'l=ffli'" 6 :ff~fl'it=~ma9~,11:~twc· .:b 6 0 c=.ni± 
, -3--::>:lrL fli~**-~' fflliRm&tlUG~fw~O)l,if.:!=·t!,'!%,~clffl~fttthi1-6◊ F SAD 
u' 111:a'.JW'i'l::xtT 6 T-+n'-~fin0).'3zJ;6(;: J:: -:, t ley'W!ftlt t::,;h 6 0 ·tinU:' jffifl'jCl)'tif'l'.J 
W'i'~ fey'fJ&fi?t 6 t,t~~:tac:. ~ ~\. 1 0 .lf_iHl.'H±&:> i. 0 i1llHl1,,,~h~\. 10)c·, 111:x.U=;!s=mit"&:> 6 
◊ :;tJvlf:ZL.t±lill.1.t.2:.>-±lf~6 0 F SADi±, fflWrn&V:'Jlb.l!lff@{l:'..C0,f;R:~1fllfgfflt-5J'-~f.:!='3* 
rnt;:J:: 6 t 0) t IA}~(;:, riltt.::ZU:in.i&V:tl~L-!tJJl::M-tt 6x.:z r- o'l"YiraJt:-!,,·t;:J:: IJ 51 ~ :t.a 
c=. ~±lft6 o -f-O)fl!!O))Jj{!EIU, :frJW*, t1Ct.:Z5? 2 Y1f1L vt-3--=>*, W!Jx.!:L ~tRa'.J-t:o 
1- =->"WJx rJ :t2:h-rJIW1frJ.::zt±l1l:fE1f1JO)iajj!t=:t.alEIT 6 ◊ 
(0017) 
3) F O DU:, flmAO)'i5'ffli~5lt:t.ac=. T, +-½'-~tta1wlJ~&1..lW'i'l::,x<:;t;v;~f:ZbO) 

:PJ~C7)' M"mttXt±W?e1tiO)~fflL j)ifil!;i. t.:i±xft□ c·«>-b ◊ 
( 0018] 
4) t1a1t¥mi1tirfW: ·tiY:'!¥:frinEtL 111:x.t=lffl~T 6W~ttX!±M"m't10ttnmic•«> 6 

◊ Di:@:!±, frn!AO)=;!s=fflil;::t.a!EIT 6, ffif~A ~~if 6 M"®i:tt.::Z!.iW?e1tiO)ffiP~tllffi 3 nC0 1 0) 

w~i.ll~O)m~~0:@:•c·.:b 6 " •t1x.:f¥:!i':J.l'E&v:>ni~1±, 1~A& v:·,11:ic!i~t= J: 1) 1=. i: 6 * 
mil=J:: Y) ~~1ftlt t_:,;h, ilmir.,, ~~j,-~ -tt 6 ~~' -y'gr,JJllnE, it~~~nE, iknE1ti::kJmik 
.::Zt±PR!m*~fwt= J:: IJ 5 It :if.a c:. ~ ±ltt 6 ◊ 
( 0019 J 
( :ff Ml f'fxi'O J l'v1 a s t e r s W , H u m a n Sexual Response, B 

Co. 1 9 9 6.:q:.◊ oston, Mass. :Little, Broun 

(:ffF~i'fXiw\2] Laumann~, "Sexua 1 

and 

Dysfunction i n 
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the United States:prevalence and predict 

or" JAl.VIA, 28UtL 537Jf ( 1999.:q:.) ◊ 

(:;lp~ffX::i¥ift3] Me 1 ma n'lf, Ur 1 o g y, 1 6 1 ~- 5Jf- 1 1 Jf, 1 9 9 9.:q:. 

( :;lpfey'ff>(i¥t\4] S . R . L e i b 1 u rn, D e f i n i t i o n a n d C 1 a s s 

i f i c a t i o n o f F e m a 1 e S e x u a 1 D i s o r d e r s ( :tct.itHf 
WO)Ji::'.~&U:n'-ffl ) 1 o ~ s 1 o 4 Jr - s 1 o 6 Jr, 1 9 9 8 .:q::. o 

(:;lp~~i'X::1¥t\5] Arne r i c a n P s y c h i a t r i c As s o c i a t i o n 
s Diagnositic and Statistical Manual of 

Me n t a 1 D i s o r d e r s ( *00ffitffil25.~¾0)ffi=t$PfWf:tIDT&r.F~t? =-::z.. 7 

;t-, ) ffi 4 Mi ( D S M - I V ) " 

( :;lpfey'ff>(i¥t\6] T h e J o u r n a 1 o f U r o 1 o g y , 1 6 3 ~ 8 8 8 Jf -

893JL 2000.:q::.o 
( JBBJ=I 0) lffljj;- ] 
( JEBJiiJ{fgi~ L J: -3 c T ,MJM] 
( 0020] 

:'.J}1t.i&tF:tz't.iO)Jiljj:nl::i¾'~t i5 tif~i~~WO)JBlOO t l -C tL {}lJ,i_ 1:cL "5JlfilfE0)~7£1fII'lfiA 

/p'qff.:'.**m, tff!~**'ig' x..;z, t-0'1/Y&T.f'/Xt!:f-,:Z t-;z.f-01/Jf:O)~::!,-·O)~~,t;t-, 
t 1/~ff~~W'lfiJ{~t-f t:>h1t b O :'.J}tt&T.f':tztl:O)Jiljjn(::m'it 6't.i~g~pfWU: £ t:.' m j ~ 

*' l\¥EE1f1J&Uf-O){tn:$ < O)~ffi0)-ffl.tl'f1l::ffi1,, t:>:h.6125.*l::J: -:i c'J I~~= ~h1t, X 
!iaffi{t lAt6 o ~-C O).:q::.ffi{i&T.f.jifij•t.il::i¾'lt 6 2=-ht:> O)~O):f;:..;'.~ffl ~~ft l -C, 125.~f~ 

JE't.i~ff~PfW~iErWT b }]'ft;. ~lfflJET ◊ :~u~t=£~-cib ◊ 0 

( 0021] 
EJJ} t:, iJ,(;: F SD !ifey'(-::, it ~T 6 :'.J}1t_10)pfi"f, p~~'.:fJJ~!If'®= (MED ) J: !) ti J: !) irSJE 

7£[fo~J::.O)FajJUt~ ff -3 ~~~PfWt•it 6" vg.i i_ (;:, F SD O)j~(;:;¾'1, 1-C, 4-B £ t··,bf 
fp li;,)»t))JiJi~~ hi:3 t;, f, £ts:.:;.., !Yr·--r 7 1 JvO)~t::, MED iE'r'IJ:t::;¾,1,1 t )»t))J lts:.ii3 
'!J:O)~fflti F s D O)c.Y:~t=m' 1, 1-cimt:>nts:.J.'JJ~ LiJ,f:Jli:> t:>n -c 1, 1 ~-1, .:~u, :if< .rz~ ~t· 

!i~lt•◊ R't.iffiO)iJ3~~~Lo~iL :'.J}•t.1t::;¾'1t,-C:t=rh:h.6~h-(::X'JL-C, ~Jtlj0)~';6 
it1i't.10)$elttL :ff!ffl, ffl£ffimL&U*1flJO){i::fflO):J?r~ffi!rra'iiJ",~c ~tl.6 t It •1 -3 C:. t t'ir> IJ 
1t6 o LJP L~iJi t>. MED ~~:n'-af.J(;:iij;7~T 6 t L -C, :'.J}1:i&U:tz·fiO)Ji!jj:n(::;¾'ft 6 ~ 

t O);j:lffiO)'t.if~i~~WO)~O)r□~!i, ~+:frt•it 0 , vg.i i_ t::, c:. O)~~i5~0)~0)*~;;; 
IBftr!oKJ::. 0)£-~ttiJ" it ◊ 0 

(~JUt~jgi~T 6 ts:.li:>O).=ffl] 
( 0022] 

JEEIJ}O)fj!)E~ 

*¥EBJiii, ~~~O)'t.i~~~W~iEr~T◊JJH;'c'ir)-::,'"(, :f\ ( 1) 

( cf~8] 

0 

II 
OCNR1R2 

(I) 

( :f\r::J=r' 
Rx,±, **IBl T, ER*IBl rf:U ~ ~, L 8 0){,5;;~ 7 IY~ Jk!L F , C 1 , B r &u I J: 

!'JjMf;fttt:.1\071/JBlr, 1 ~~ 1 l-3{000)1R*IBlr~flT67A:1~:;..,JL =-t-olL t. 
~O~:;..,£, 1-- lJ 7 Jl-<to;<-f-;J,.,£, &T.f' 1 ~\,) L 3f000)i~*MT~flT◊ +::t7Jv:1~ 
:;..,£i,,t,~6wtiJ,t;,,M:t,~~nts:.-~~~ L ; 
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xtL 1 ~:Vi L 3 O)~J:t~* L, t .. ::t_::· L, xii2 Xti 3 O)c ~, R!ill'll t -ei,Ji~-:, -C 
I, '"( b NY1 ; 

R1 &tFR 2 !j:1[1, ,(;:ll'l] t-c· l, ff~-:,"( I,,,"( l> J: < ' -fh..-f'f.l1!b.v L "(' **ffiFr' tit* 
L!J(rlt 1 ~i,-\ Ls O)fJi¥&71v~1v£, 7 1J-1v11" 7 0-,v71v~ iv£, tit*mrl:il:3 ~ 
1, 1 L 7 O)y:7o71v~1v£fpt::,~611¥J: fJ~tfn; 

R1 &u·R2ti, -*ft=~-:, -c, **I!lr, 7,1,,~ 1v£&ri1 1J -1v£fpt::, ~6-ll¥1.1't>~ 
tR~:ht..::----:ic·tifffi~h.t..:: 5 ~l • L 7 ~O)~*ffi~:Jf;fftL1t; 

:. :. -c·, ffi;Jf1ti'i-f?!lt± 1 ~ ~, L 2 ftmO)~*I!lr&tlo ~1,, L uooO)~*I!l-=r~·~h-1t ; 
:. :. -c·, lWllc.~*L!J(-y/j:]il, •t=Xtifilc.~*I!lrc rntti*si'r L ~I,·◊ ) 

c·*~h.61ti'r!tbJJX!i-f0)12f*rP!lc L -Ci'F~-c-~ -fitgXi±x..::z rJi•O)iajj:flJJI ~, 1Ji1 

tc.iajj: ~ &'.;,~ t T 61lt~=1tt= t:lt--'¥-T 6 Lfi ~ -~tJjj$t;:lffli'" 6 ◊ 
( 0023] 
*J'EEIJIO)~:lit!i~~u, iit~=\\tO)'titf!tlf~r!w~iajj:'"t .fijj$c·&)-:, -c, 

~1:iWJ t= {-1!10):n:;'F:ffttf:zli; ~-is£ ~ 1, >:f\ 1 
({t9] 

(I) 

( :f\t=J=t' 
Rx,±, **I!l r, tlt*m rJ:il: 1 ~ P L 8 O){lH·& 7lv~ lvlL F , C 1 , B r &u· I J: 

1J~tr.t1.61\01/YI!lr. 1 ~~, L 3ftmO)tlt*I!l--r~fiTo71v::1~y£, =- r- 0£, t. 
r o~ y£, r- IJ 7 1v:::to ;< +iv£, &u· 1 ~1,, L 3 {!mO)ffit*m--r~flT 61-::t-7 Jv::1 ~ 
y£f.r•b~61f¥1J,t::,~tR~h.tc:----:i~* L : 

xti, l~1,,L30)~Ji~*L, t..::t_::·L, xii2JZU30)c~, RU:ll'llt.c·i,Ji~-:,-C 
1,,-C{iJ§!J,,; 

R1 &u·R2tt1i1, •t=ll'll t. --c··tff~-:, -c 1, 1-c b J: < , -fh.-f'h1!b.* L -c, **m-=r, wt* 
L!J(-=f-lx 1 ~1,, Ls O)f.lf.¥&7Jv~1v£, 7 1J-1v£, 7 1J-1v71v~1v£, wt*L!J(tt:il:3 ~ 
1,, L 7 O)y:7o7Jv~Jv£f.i>t_:,~-fi1!¥J: fJ~tf.h; 

R1&U'R2ti, -~t=~-:,-C' **I!l--r, 7Jv~Jv£&U'7 1)-Jv£fJ•f::,~61!¥i.l>G~ 
;J=R ~ .ht..::----=i--c-tlfffi ~ ht..:: 5 ~ 1,, L 7 ~ O)~*ffi~ %nt L1t ; 

:. :. -c·, ffi;Jf1ti'rf?!lt± 1 ~1,, L 2 f!mO)~*I!lr&rF o ~1,, L 1 f!mO)~*IJ¥:-=r~1si1t ; 
:. .:. -c·, 1J1Jtc.~*-l!l--ri±1i 1,, i=xi ilJIJllc.~*I!l--r t OO:ti*s·&r L ~ 1, , 0 ) 

O):n:;'FWttf-ixiiA 1 O):n:;'F#ti {:zt(O)----:i f;>fl~ t·· &.> 6 :n:;'F#1!1: f:z[i;O)iHi'i-lbJJ xii -f 0) 12f~ 
iP!l c VO'F~t·· ~ 6 fg)Ztl:I. .::z r JvO)iajj:1fJJJI ~ , filc.i~~ &'.:·~ c T 6 :Ylt~=\\t(;:;j:~ 1¥­
T 6I:f:¥~1st2, ,mm~O)'f'i~1iliF,tw~iajj:i'" 0JJ$~-tst2 0 

( 0024] 
t.ff£ L < tL :. :. -r:·, Rx, R 1 &u·R 2 i.J,:£:z7J<*mtr1.1·0~tR~.t1.6 0 

(0025] 
if£ L < tL :. :. -r:·, A 1 i.l•t::,~ 61!¥J: IJ iHR~ ht..::T.f c---:i0):n:;'F#1!1:f:¢fii¥19 o %1-':J. 

__!:_O)ielffl£ c·t1~-c·«> 6" 
(0026] 

J: fJ :!ff£ L < tL :. :. -c·, A 1 fJ• t::, ~ 611¥ J: fJ ~tR ~ ht..:: V' c ---:iO):n:;'Fff tif:zli;t1it0 9 8 
%£J.__!:_O)ielffl£ c·t1~1;.-c·«> 6 0 

( 0027] 
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:;$JEEIJI0~1il!i~~tL A 1 :b·f:>~6ftJ.: "J~,tR~tLt-::Yc'¥::ff'tifzis:X!±, .-f0~~Jbc L 
-Cl'f?§'.t·g. 6 :t&XUI.:Z T Jv ~ttf~§~F,fW0iEJ~ffl ~~0)1,'lm(::)fli, • 61ft}3; ~1!,1-;., 

({tl0J 

0 

II 
OCNR1R2 

(I) 

(:f\r::J=t, 
Rxtl:, Jf<*J]{-=f, ER*ffil-=f~l~i.,L80f.l:f;~7lvo\=-lv£, F, C 1, Br&tfI J.: 

l'J~tft1.t-:1\07YJ]{-=f, 1 ~~ 1 L3flm0ffi<*J]{-=f~ifT671v:1'\=->£, =-t-0£, 1::. 

~oo\=- >£, r iJ 71v:;to ;,cf-iv£, &Lq ~i. i L 3flm0J!l(.*J]{-=f~ifT 6 +:;t7 /1/::1 o\=­
>£iJ·0~6ftipf:>~:fR~tLt-:--:i~~ L ; 

xtL l~PL30~J:t~~L, t-=tc:·L, xiJ12)Ui30cg., Rtl:~t:•ci.iff~-J-C 
1,) '"( t> P! ~ ) ; 

R1&tFR2!±1[\,,(;:~t:t·tff~":>cl•-CbJ.:<, -ftL-f'tlJ!b.vL--C, **J]{-=f, ER* 
rnt-=ftx 1 ~l IL s 01l8ilk7 iv'\=- iv£, 7 1J-1v£, 7 iJ -1v11vo\=- ,1,,£, ffi<*J]{-=f-Jx 3 ~ 
i., L 7 0>,:; 011vo\=-1t,,£:b,t:,~6ffJ.: rJ~tfn; 

R1 &U'R2U:, -M/,;:~":> '"(' **·ffil-=f-' 7lvo\=-JJ.,.£&U'7 1J-1v£iJ•t:,~OftiJ>C:,~ 
:tR~nt-:--::it·@:~~::t-it-: 5 ~i., L 7 ~0m*ffi~.Jf3mt ui; 

:. :. t·, ffi:Jt1t1'ifhJti 1 ~PL 2 fimJJ~*J:I1r&ti o ~1,, L 1 f!m0~*m-=r~1I;1-;.1i ; 
;.:_ ,:_ t·, Wflc~*-1](-=ftl:1[~ 1 (::XU:Wfic~*J]{-y C [l[:fl~t1'i L ~1, ·◊ 

(0028) 
:;$JEEIJIJJ~nl!i~~tt, A 1 b JJ:Yl'¥:ff1tifzls:Xti:f\ 1 b JJ:Yl~:ff-tifzls::b1tfmt·;b 6:Yl~ff 

ttf,l:;;cJ)i.l'E·i5"fW--C•'&) 6, ~f{a{H::ft!!JJ:Yl'¥:ff'tifzis:~~£~\, •, A 1 01t1'ifw~ ffl\, •61J$;~ 
1!,u ◊ 0± : TfcO):f\ 1 b O)·ft'¥::fflmr::J=t, -"Z-:7f!R*(::m~T 6 7 2 f~U:, *l000-'-FOO 
,,~g. tl:1-C l 1 6 ◊ ) :.ntL i@frtjlljr.@:iJ1 ( R) JJti'hil'ti ( D ) cTJ:1/t~ff'tif,1:;;t·;b 6 ◊ 
(fUU 

:. :. t·, :f\ 1 b 0::/t~ff'tifzis:iJii1¥J 9 0 %t.l.J::.JJiElffl£ t·ff:m--c· ib 6 o 

( 0029 J 

:&t 1b 

J.: rJ tff £ L < tL A 1 b 0:1/t'¥:ffttfz!s:iJi*"J 9 8 %ltl--1::0ielffl£ t·t1:mt•;b 6 ◊ 
(0030 J 
*JEaJI0~1il!i~~tt £ t-:, *~aJI0tJ ,v 1 ".x - t- ftMhJ~, -f n El $J'iJi.fi:fl&§~F,tW0 m 
~c~ 1nio.-f0fl!10~~c c ti::, .:.0m£ L< ~i.•lrJf'Fffl~IWll:::L, ~~~ttxi:.ta 
1J,t::i"" 6~t::, ~~,ti~T 61J$~1Iiu ◊ 
(003U 
.-f0~~ffl!0~~i=tL fytLztL ttm0vt0-::i~&v:·_ wi1x.i:r. ~:tmt1-1::o t-=-Yll}If1 
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1'.JJbhffllHflJ ( s SR I 's) ; iiURl'l9--l:: □ t-=-1/&tF/Jvit:'-i'-7 1) ::.,,:jlfl['\U)Jbhi3Jlw 
Jllj (SN RI' s) ; 1[';.ffio:>=~*m-3 --::>~ ( TC As) ; -=E /721/;;f~ :,,5''--ciJJlw 
JllJ ( lVIAO-m=lwJllJ) , -=E /7 2 ::.,,;;t~S.,-7'--f±'O)nJ~l'l'.Jfflw,llJ (RI lVIA s) . ffi=m 
7 2 ✓ =i_m*&uM-*&7 2 ::.,,=~*m '3 --::i*, mfftE!Im*, vt~~*'L l!R~ 1J +r; .b., 

iJ1~ff h.h.6 :IJ1Z: tU::i31UE2' .h.~1, 1 f-0@0fft$m~:IJ1~ff h.h 6 iJ,z:ttt::i3Jl5i:'.2-.h i", 
7~-T~t1--1/,f~□~t1--1/,~1/77T?Y1/, 2JJ,-~S.,731/, Y:7 □73.b., 

7 1v;-t'~'lt 2:::..,, 1"□ ~--t:1--::.,,, -t:A t- 3 1J::.,,, 5 - Mc A - NAT, EJt~ 1J 1--r'J .b. < L 
iC03), 1~1h1v;f-'~sJt:;.}f, 7x-i'-1v:;.)1/, t-3=-1v1/7°□ 21/, tI.,,:;.}lJ:;.,,, -=E 

? □~ 2 r, 7 2 t- 1J 7°+ 1J::.,,, ? □ 2 7°3 2::.,,, r? t e 1/, 1 2 7'3 2:::..,, t- 1J 2 7° 
321/,7-=E~~t:'1/,fS.,7321/,77□1--lJ ✓ , /Jl,-}-lJ71--lJ1/&tl7□ r-lJ7 

+ 1J 1/, JJ ;:11,-;;te;;t 1 r v-t:7°:Y-71/:Y :::t=.;z. t- ; ~:tRa'.J=-~ r'J □ ~=-::.,,7 >? :::t 
=.;z. r-, :::1 Jv1--:::J r- □ e >:t&/::1::Hz;lr (CR F) 71/ 9-::1·=.;z, r-, Y ~~=-1/71/Y-::t'=.;z, 
}- , a -7 r v / v--l::7":Y-71/Y-::t'=.;z L &U:, Wf;:J±JflL JJJv:.-,r'JLr'"'?'-i'-Ji,7··□ '1/ 

JJ-, AC Ei3Jlw1l'L .:Z:Y1--1/W0:f:R~{.\li!m*WO)f-0)@0)~~0)12s*c·!i t'), &tlf­
O)i2s~t:1~C L '"(~f~t·~ 6t&~x-%tfiJ{ Z:.h h t::i3N5i:'.2-.h i", £ t:. .= .= t·, :1/c'¥JM1:w0) 
iamfl:WJitl:if'JO. 0 1 mg/k g/:fg;-9-f)>t'.;,if'J3 0 Omg/k g/:fg;-9-t·&:>60 
( 0032J 

lzlOOJO)fmJt~~~BJ] 
1211 tL llli3 ·'} r-O)WJi~tzf.6i::1iHt6:f:R1z~J+l£0)~,~1tii!l'wJO)'JJ*x, _u;~&tFit't:i 

pt~O) ~ -i'-□ 3 1/ t Jtlj!x L t:.121-Z' !i 6 ◊ 

( j£BJ] x ~1illiT 6 t:. isb 0);8:N: O)'Jf:flL&] 
( 0033J 

2's:JEBJJU:, ttfjJti~ll!wx~E1~--t 6 n~xxt~ t-t 6 0 2's:n~t:±, 7 x =-ll./Yfv~1vT 2 
/ JJ Iv 1 \,X - r- ~iJ, h ~ 6 ti¥ J.: rJ ~:JR 2:.' ht:.1ti'i-!l'~O)ia~10:JJ.:i: x, f-h x £,~ t T 6 
t:J.£.~~t:::fil-9-T 6 .= c x-%tf o 

( 0034J 
:.,js:JEBJ]tL :r.tl 

( ft.12] 

( :r.ti:J:r' 
R xtL 7.k*@:r, JY<¾DlriX l -£1,i L 80)fJfmT1l/~Jv£, F, C 1 , Br &ti I 

J.: rJ~tf.ht:_1\0:1/-✓1!¥:r, 1 ~i.,, L 3flfilO)J!R*@:rxflT671i..,:::1~s.,£, =- r-□£, 
t r □~Y£, r- 1J71v;;t□ >+iv£, z~_x,.q ~1,·1 L 31!m01K¾l!¥:rxflT 61---T7Jv:::1 
~y£iJ•h-£6ffJ.: rJ~:fR2-.ht:.~--::>x*L; 

xtL 1 ~VI!_, 3 O)~Jxx* L, t:.t~· L, xiJ> 2 Xtl: 3 O)c ~, Rl±ll'll t. '"C'l>Ji~"7 'Z 
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~1> i.. t::, ,.:n t;, O){tk~tL ~*JIJO) J: tJ j,'7d:-Pffi~h1fr£ffl L1f 6 O)t·, ~~i~ht.::::l:JJ 

~:BJ: tii~-1,· l t::. ;rH1::ffl ~ t t::. t;, T~t::1Ji1!ktXl±-z-O)-ff!10)fl°ffl7d:-~~ c Ht ffl L --C ~~t:: 
fr£ffl~ i1.1f6 0 

( 0048 J 
TJ- c -:)O)~ffi c L --C, :;$:3'EBJJ!i•l1:fflllt~f'@=l::E L utz:ttXli~·ti~iEi~T 6 :ni:t(::lffl L 

; ll!i::n~U, l "J.l,::.(J::.0):::$:.JEBJ]O)/JJJ,.1'\;,<- Htk!thJXU~*tfbc L --Ci'F-?G'.t'2- 6:t&XU 
I..7-.Y-JvO)i5~J::.fl°Jf}J~, &Zi~~tfbc L '"(llf?§'.t·~ otlH*, 1fi":fRjf1JXtt:ffiil:7f:;jf!J~1BtM~ 
(::m.i¥T 6 ~ ~ 1'.tf" 
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( 0049 J 
~ t:, ~ 6 ~ffi t L -C LL :;$:JBBJ]tL fA1ffiftA-9-JJ$(::J:: 0, ,fO)fl!!O)~~t:: J:: 1) 1=. t:t-: 11'1 

~filill!w~' i;iil'f L fJ:fT~ -ttYJixtvt-t 6 JJ$l::lffl-t 6 0 Lt-: i'J'-:> l' :;$;JBBJ]O)~n&Ji£ 
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~j,' t O)if!lh--&bit 2: ID.1vt-t 6 :mt::, vt -3 -?~Xli-f 0)-ff!!O)*-lf!J z-~tJ>{iJ!O)*-lf!JO) 1 "? i::J. 
J::.O)jj:$t::1ih 1--C1Ja;t_ 6 i!,ffih-15-b ~ :h6FZ 2- c·if> 6 0 .:. :h!i, ,/g::ffi-7J,, &?~~~*0 J:: 
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-f 0)1ih0~~t=J:: 0 't25E{l:: L --c 1., 1 6 :1;,, 1,11tm t L --c~~tt~fili~fw2::3f. Ut6 ◊ .:. 0 
~»&ti£:t:Rt=1i~1 1--c u, A 1 O),fl::15-tttu, ffi-v')~*t::J:: 0 f~Je~ tLt-:ttwi~~fwt'1Jir-t 
67J'Xlii;iil'f-t6 £c·, ~::j"EO)~$t::, 1. Omg~i.,,L 1 0 0. 0 Omg/BO)*{lI.0 
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~t= t, ffl ~ 11i 6 0 

(0054) 
-fO)~~~!MJJt::!i, {71Jx.tL tifflO)m:i~~- &tY:~tRl'l{J--t:o t-=.1/ll}JfX0;ibh-~JlW1f'1 
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mit:XUif::@OJ-=tlWX!ic5J.'.fft:::8it 6 .QX)JJOJtrnffeJ~ 6:l!Sf~~ b §&T 6 0 tl£::jf:O)j5:IJ:JZtl: 
cJ:fftl:, .Jwf*a·~~.~- t$~~af.J~tt&tY.:/Xtl:fi'it$~$1'1"J~filnCT)r,~*~kU~llll'l"JXii.::t 
ffll.l'f"JJ{7 ;,(-5'-l::~-::J~1l6 ◊ f,E'"J"(, m~ 1ia!i:--t6 J X!i 'iE:i~J tL J:\ 1ti&tifr 
fijiljjjj t::nNt 6 I,, 1fh;a>O)fil:@OJ•tifflfJ~f,fWOJ~0)*3EBjJO),ft i'r!tmXli~!t:mOJt9:1¥-~"%u 
0 ~*i= J.:-:) --cu, *¥eBJIO)·ft.*!tfil~ m 1,, ,tc::t1111!i1i, m·n"F,t~O):ii;fi~-=tiw, J1Jmi1xiill:: 
bl:> 6 ~t::fi!!OJ1t:i'r!t:m t f#ffl L -Cfihhrf 6 o 

(0085J 

c: C: t'Jiji., ,tc:fflig 1 {~~y}J* J Ii, 111:Mfi~~wl::M-tt 6 tl£;j-}(O)y}J*S"J~"&ff X~iff~ ~ 
t~T◊ 
( 0086 J 
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c: C: tJl'Jl,-.f'2:ffiiH 1i~jj:ifJJJib tL ffitf!IIW~ftJ+Iiam~~l:}~t T 6tR-~~YJi,~,~(:: 
fiNt 6, 1=.!cl::*tft'2:iEtjj:JJJ~~1=.tJ'~O), ~-:),L.::,l_l_0)*5eEJJfO)ft:.i't~0)+·5t~£ !'~l!iK 
T6., 
( 0087J 

11R~~ J .30:± 1,©-~ J (7) m~i:± _ c: c: t•1i~AJ11!;i::m1,-. 0h, c: c: tu_ *5eaJJO)it:.li 
nlt~iJ,t.H:-9-~hli6 l:: J--0)_~,~Xtii~~~!-ktf, I:: r ~ktfiJ1.-fhl::~~Ji:'.~;f1.7;1,,{:f~ 
(l)lljff~Lffi!-ffi Lt J+Ii, • t:>h6 0 lljff~L~O)ffliHU, JHi&U-frtt(l)jjtij::iJ(l) I:: r O),©-~&tFI:: 
1--i:1;,~o)~ft~sl.Ei'.f(::r'J-it=r, '7 •:1 1--, &u?r'J ;zO)J.: :i ~~-~tbtmsJ.Etit::.-fO)f-fi10)~~ 
!-ktf ◊ 
( 0088J 

*5eBJJO)l2sJln~fflnlt!f:mo)~O)iEtjj:ZiHF-=f-1WifJJJJ+I_;_ ~i:Rn:'.T 6 :1J$:li, ~fttttif.H:Ml!f(;: 
m'I, l( j;[J t_:,;h -c ~ 1 6 0 i7JJ,:U.:f' fr:.i'i~?i' ~ Bffl£ ~-'f;l:'c:_]13-91:: r nltA t··~ 0 . 1 mg iP· 0 
4 0 0 m gO)ielffit•, 1 B 1 ~~: L 2 @]0)~:1ft•ffl~•1f6 0 ifJJJ£U, LiJ:> L~f:;,t:,, 1'!! 
m ~ ht.:l~YE O)fr:.i'itm, t.H:-9-:na:;, ~*'I 0)5!!1Jt, tst -9-:1f'ft;, &r,q~:J:k(l)~11ut~im= J.: 1J .'Jk'. 
1r:.L1i6o ~t-,,(::, ,i"g~O)l:f'-!mL f*]L ft~&V:'tl-9-W'ri's"1~kt', i~m~~~tt1,i6ley'JE 
O)_i"g~(::l'Jij:@;f1ftt:>h6~1t;!U, ffl£~~ffl~T6£,~~1:.ut·£>0 -3 o 

( 0089 J 
fr:.i'i!f:mti{:f~0)11E*(l)t,H:-9-t£ll&t·t5t-9-~;h, WIJx.t;f, ff!llKM, t£□ , E:T, )JJJ~F9, m 

F'1&v:·~Ft£□ iJ1*if t:>h.6 iJi c: ht;, (::~YE~h6 i> O)tU~~ •◊ t.5t-9-t£ll-tH::f'.&;(f Lt, :r-t 
( 1) O){t:.i'i~ii, {:f~0)1f1JID!-fflnltL1i60 BnJ:z.tL t£□tsl-9-l:::;mLt.:n'JIDtL l::0 Jv_ 

Vx.Jv~--v--:17°, :7fv·:;r, ;fJ7°l.,-•:; r, IJ7°-tuv (.-fh-f'h, IBJ£7;:t&tf:L W'ri's"1~~ 
Lt'2:"11.{tl:l&U-'¥rm Lt.::t&tl:\(l)Wci'ttbiJ~ku) , ll1llf.ft, &clf.ri5K':4(7)~~~(:¢0),flj;Jlji)i*if 

(,;fl~,o t£□t9:1¥,0):;mLt.:1flJIDUi.t.:, i!ial, :,.,0•:17°, x. 1J~S..--Ji0n1L ¥L1f1L &u~m 
t-ffi~Cl)~~m'*n'JIDiJ,~ff t:,tt6 ◊ ~::. t=, ~1c~□tst-9-t::ifm~n'JID1:±. ~m7.l<t!ii-ffi. ~L 
1llJ&vr~i~miJ1*tf Gh6 o 

( 0090 J 
*5eBJJO)i2s:~n~*.llnlt~!-~~T 6~(::, ic!i1tinlt:fr t Lt 0)~-:),1..::,[_l_(l):f-t ( 1 ) O){t:.·@i-tm 

X!i.-f O)!.,iUi' fiE*O)i2s:~JbWci'itt1f-r(:: J.: IJ' 12s:$Jbt!.li* C wi::iHi'iT 6 0 t!.lf:zt(?i' &'.-~ 
1J,--,:):;pic!itto:i12s:*Jb!ffl\IDn'Jt· £> fJ, en1x. tL I q ✓.;,-- , Mm1r:.n1L ~r.s,m-n1L :j;l!iK;fL 1t 
IJifc;fL IWJw'JllL 'B~- &v:·::.1- }-,f1JiJi*ff t::,h6iJ1 ;:;ht-,,(::~IYE~h6 l,(l)""('t,;.7;1,,◊ t£ 
□1l1JIDo)*.linlt!tmO)~mt=m'Pt, ff:~O).iffiij'jO)i2s:~JbtH~~ mi, ,1t6 0 en1:z. i::r. *'*t£□ 
n'J(l)~mi::u, JilLt.:t!.lf:zt(&cFi~1Ja1flJU, i71Jx.t:L *- ,:;nJ ::.1-,1--•, t!IL T,v::1-;i..,_ :j; 
f+i~1JatbiJ, IWiw'nlJ, ~Bn'l~iJiki.n ; ~f*~□n'JO)~t=tL :;m Lt'2:t!.lf*&ui~1Jan'Hi 
, 7.:7-+, mi, cm:fmf'L mf.ftn'L ir.,irit1l'L 1q 1/7'-, Jm~1f'J~iJ,~!.f,~h6o '11ct£ □ 

fflJ£(::u, mf*i:±Jffim~m* ~ktJiJi, .-f (l)f-fi10)fflt71'-1J,, w,1 :U:fi'.i¥.A¥ntMWJXttllJ'5~0)t.: 
c,/)(l)~~§13-9--ck£h1t6 0 i±Mffl~mi-ffii> i.t.:~§ Ui6' C: (l):t:l;i'it::!i, JfflitJJ~i-ffi'(:zl( 
t!.lf*, ~i~fr:.1f!J'lfiJiffl1, ,1f6 0 

( 0091 J 

tstl¥,O)?g'.~ ~ !1) ,t t::, :7 7•' v •:; r &V:';f; 7°--l::JvUfti> if:;ffJ'Jt£ □ffl::i:Jtifj'[,fl[Jf;t·£> 1J , 
,f(l)~i't, B}Jt::,i),j,;:, ~f:zt(l2s:~Jbt!.lf:zt(i:;{ffl1, 1 Gh6 0 ,.f'.~~t::,!;:L :77··1,- •y Hi, t~$13'9 
7;ttvf-r(::J.: rJfflt'<XW~i'.i¥1ti::1--r 11/f~htf6 o ~t>~§ Lti, .-fO)~i'i?i, ::.1 ::1 
;/\7'-~t!_l_f:zt(t l "(ffll,•1t6 0 :77'v 'Y r&V:'l::0 Jvti, J!£ft~ht.:(tffl0)::g:flj7;J}J*~ 
td'2: G Tffl.:.1f!JID!-m~T 6 t.:ci)(;:, ::.J--r 1 ✓:,··~hti, Xtl:.-fO)f-fi1~ci'i Ui6 ◊ 1?nJ x. 
tL :7 7'v •yr XUl::°Jv!ip'qf$0)fflji&V:'7~$0)ffljifflt7J'-~~* Ui, fjg\HL wJ1iO)_l_ 
O)~~O)ID:@t ~ 6 0 2 :fl(l)ffltn"U, ~t·0)71'-.Afl:::n£vt L. F'1fIB(l)fflt71'-~t,HJrr·+ =t~im 
~Jffi~~-tt 6 iJ,xi:±1&t1:1!-1U~~-tt 6 J.: :i ~i!i'tifit::J.: 1J frM. Ltt6 0 tmtf O):fl~i:±. .:. 
(l)~~imt!itt!ixi:±::1--r 1 1/ft::ti:~~~tmtfiJiJtii, \Ghtt, ittmtti:±, -t:'7 ,y;,, --1:: 

+1vT 1v::1-1v&rFm,~--1::1i,o-.::zwO)~'Jt-mtt t :1¾t=~*to:i,t: 1J 7-~~h'*ff t:>h6 

( 0092) 
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it1i't1~1l'Jtt t t..:, 1J,Jtif!,,-Z S,,:1 ,1,/ _ *ltif!,,-ZS,, :1 A_ ~f!,,-ZS,, :1 JvO)~'d-- 1J ,t:1/-L.m 
~*O)mw·-etst--1¥-'2:'-hNt-b O 

1J ;t-°1/-L.tL :1 v .::z-r-o-,k .::z -r-r 1J ,t--.. 7 ~ YX;t.::z 7 
1 -r1/ 1v:11J 1/0)~~'fm-"' 0) 1J >-'ff[tif ti· e;,m,ox; Ut 6 0 

( 0093J 

it1i't1~1l'Jtt _ 11:'..1'if~7l'-rfJ1~*sT 61m /Z O):tlJ:~ t L --c -'I:/ :1 o -1--1vm~O)~J=1H= ct -:> 

'( bm~Ltt6 ◊ i5't~1f!J!i, ~S'-Jitrn~~~:l'f!Jtll~t L"C0)1!Ji@tt,t: 1J?-t~*i11'2:'-hti 
6 0 -'to::i~~,t: IJ ?-t L zti. ,t: 1J t·=-,v- t."o 1J V >-'. t."'71/ :1,t: 1J ?-. ,t: 1J t. 
fo~S,,-7ot."A-~?:11JA7~V-7x/-A.;t-°1Jtfo~S,,-I-f-A-7.::ZJ, 
,v? ~ v- 7 x /-1k X/iJ,1v~ f' 11vl!lt~--r-~ffi2:'-ht..:;r, 1J i+ v Y:t-~ 1/ v-;r, 1J 
1J 1/1/h'*:;thtt-b, '2:'- t;,t::tt..:, ~t1i·t1~1f1Hi. *Jl!J0ffi1J~'2:'-ht..:1b:tl:l~~ftltT60)t::fl 
ffl~1=.fhJ71'-mtt;r, 1J ?-o)m, WJJ)_Jf, ;j;° 1) !/LmL ,t." lJ f IJ :1-Jv~. ,t,"lJ lL~t ,t." 1J f 
lJ :1-Jl, .. ~O)~_m,@j{*. ;-f;° lJ I7°:;..,D 1/ 7]7°D 7 :1 f' 1/, ;t° lJ t f D~ 1/~~- ,t." 1J :;t 
,v f'ixr,vm. ,t." 1J r--1::Y-,vm. ,t-." 1J 1/t. v o t."'7 Ym. ,t: 1J S,,7 /7:1 1J v- f'm 
&tF~~Ltc.:. XUjjljf~t,!N?t1J\1 V o1/Jvo::i7··o •y :1~:m1'i1*. t~*MAt6 ◊ 

( 0094 J 
t.!f:;t L<,ic:.:nt:>o::itflret:twu. 97··v•y L e,1, .. _ fJ7°-cJk ;ffi*- ll1l'tfft _ _12}iiW1f1JX 

(j:~j;jiff _ ~i.lltli"" 6I 7D1/" Jv xuaif*;z 7°v- - Vo '1/ 7° - 71/7°lk 131!Ji±Aff!f3ZU 
~- ~□, jf:~ □. ~tiMst--1¥-0, r=§-T0XW~filHst--1¥-o::iXUii&A:l'flJXW:r&Js.ii&m0t!k--1¥­
ffl"J0Jti{j'[ffl_I'JBJl~H::;6 6 o 

(0095J 

i66 i.,,ti. t1IJ1:x.lmfi~ 1 @!XtiJJ 1 @10t!k--1¥-t::i@: Lt..:1flJIDtiif~'2:'-htt. WlJx__tf. ::ci'fJ 
1/ ~ti o::i~~it1i'ti11:'.. ~:t~o::i:;;fl§'.tttlU i , $111 r-Jt!k --1¥-0~01'¥m1f1IDij"fr'J O)tl(~ t::i@:1';- '2:'- h tt 
00 

(0096J 

2',;BJI*m~i::;b tt 6 ~n°nfflftltfmii, J=IHiJti{j'[w, {Jlj)__ t:L Y f )./ '1/ f', 77 7--1::Jk fn'5K 
_ i±!ltRI . .::z7°- ✓ 1:.J;f:SJ". **"Jwt=. 1::.~co::i~~mJJJ+Hil~m~i"°60)t=:0~~ir1f'ti 
JJX7]'-C7)I ~*tf t• i6 0 :i o WlJ ;ttL ;: ..:. t·o::iits:~dbffl.QJt!thJti _ Jtifj'[ffl:i:Jtifj'[w. it0 2 5 ~ 
1.,1L;f04 0 Omg0m't1JJX7J'-~*h.fi6o t.!f:;t L<ti, f-0.i.t!.lfflii. it05 o~i.,1L;f02 0 
0 mg 0it1itl:ftlt71'-t·d:l 6 0 

( 0097J 

2j,;5e8J}O)~~;,:i,O):li£~'tU - *5e8J}O)'jfnfH;:nNt 6~fflt::i@: Lt..:f;JvJ \~ - Hl:'..1'i!t~ti 
, lt!M!.t·IJ•XU::!,·~ < t i-~J...::J.J::.0,f OJfl!!011:'..1'i!f?IJXUi~*t ll't)B1H::t9:--1¥-'2:'-h6 t·;6 
0 -3 0 ..:.tLG0~:»&Ji£~'tU, *5eBJHi, ,'~.=ti0·titf!Hm~:fw~iamx1i-=t-lWT6JJ$~1£ 
f*T 6 ◊ i&JJ$tL i~~&:,~t T 61~:tit:: . ..:. C: i::lffljf- Lt._:71 JvJ \~ - f'11:'..1'ifbiJOH ~ 
O)~JJJI ~, ttf:l!Hml\:fw0~11;1t ~ 6 h·XU-fhl3 Jth>ft<l\:fw0iamtm:tJXtl:2',;5eBJ}O){I'.; 
1't:tmo::itttrilf~ll:fwo::ii~,JJ* ~ ij!ti3J!it:tJ ~ 1'¥~-f O)fl!!011:: ~x iiiam*O)j,·~ < t i -
~~J::.o::i~~:i:tmfflL--C~--1¥-i""-bI~~*tf◊ 
( 0098J 

C:,.: tJt=Ji., ,t._:, 11:'..~lm, iElm*XU0-i!J0~1f1J02',;5eBJI0,(l:'..1'i:thJ c:J) 1 ll'tlffift9:--1¥- J Xti 
1 mfflt!k--1¥- J o::iffltilHi. 1 J..::.tl::.0*5eBJ}C1)fl:'..irf~O)tf--1¥-~~lliK L. 1t1tfU1l~:fw0~11;1 t ~ 

l'.J ti-b -z-O)ffl!O)iam~1J1tst-4-'2:'-h6 J: :i ~Mr--r·o::i~-4-t·i6 ") -c _ -z-0mm1J~ttmt'lf~~:fw~ 
i:112' ;ta,.: 91t!'!fnl~ ~Ja!&j.,·t·~ 6 ~--1¥-~ l l -3 0 ,f O)~~ll'tlffift!k-4-i::tL *5e8J}O){l:'..1'i!tbiJCTJt!k--1¥­
l;:lffl L --C. f-O)f{J!O)iam~~ . ..l.E1T (!!O½. ll't)Mj(;:) . 7t1T. Xiif-O)fj:(;:tf--1¥-T 6$;,:i> 
*itlti6 o f-o::i~Ur:frlfft::tiNt 6ifflfl'i0ill~~f¥~:tiii. tey'JE'.O)~iflJ t 2',;5eBJI011:'..if!f?IJ 
O)tJt--1¥-o::ijffiitJJ~Y .. 1 2 y:7··. Jil.lV'F. fflI ~t~JE'.T 6$U, l~[ff"Z'ii~i., 1t·;60 -3 o 

( 0099 J 
'2:'-t;,t;:_ ~~ti•o::i~:n&f!J~t=~i.,l-c _ 2j,;5esJI0fl:'..1'ifmii. •~t.:x:inn,i:: . .:x:a-~i:t 

J::.O)J::.~cO)-f0{1!10i~n1JXU-ficG0:ti~£t..:U.:r.;z -rll?':Jit 1.ffffi L "Z, 1t1..ffflit~:fw 
O)iam~&:,~t T 6,l!l~Xiif&~:fi.r,~&iam~tlf~i"" 6 §s"Jt·~1frJ~iW:filT 6~t;:, ~ffl 
2:'-h-b t·;67_) :i ◊ 
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(Ol00J 

c:. c:. tJfI1, ltc:_ r c 1 - C4 71v"'f 1v£ J tL 1 ~1, 1 L 41~0Jtrnsmt=rz-fl°T 6@':ffl:£ tc:.t:t 
3F-@°:ffiO)fl[/ffjj~#t1t7J<*z-t~T O tey't= I ;Jv'"f Jv& J O)~lffll=J=l. t¢1'1"Jl=if:i n6 l, 0tL 
1t11□a1t=r1r~t=J: "J@':ffi~tl -c 1, 16fllci,ij1J~1tJJ<*z-t~T 0 *JEaA011f £ L 1, •~1if!i!i&tfRt' 
tL c 1 - c 471v"'f 1v£ttiF-@':ffi_::xJ;:1:7 x .::.1v£t·@':ffi~ n -c P 6 0 

(OlOU 

c:. c:. --c·mv,tc:.fflii1¥ r 7 x =-iv& J tL iiiJtc·m1, ·1 t.,nJ:: -3 c -z 0,-ru0£0-Mi-:n'" c L -cm 
1,, t.,tLJ: -3 t, @':ffixJie;IF-@':1f!0 6 t~0f.K~J](r~x z-fl°T 67f:ffi'~wtft7J<*ffi£t L -c Ji:'. 
~~h6 o 

1 7 x..::.Jv&J 05E~t=J=l.1*1'1"1l=*:i:h.6 'L0ti, Pfr~l=J: IJ@':ffi~htc:.7 x. 

.::.1v£c·S 6 0 WJLttL *JEaA011f £ L 1, •~1if!i!iJ.tfRcU, r 7 x. .::.,i,£ J u:, iF-@':ffii;:,_X 
jj:J\D-;1/1/ffi(r, C1-C41Jv'"flv&, C1-C41Jv:1'"f1/&, ;~/&, .::.t-o£x.U 
1/ 7 / &t·iftf! ~ ten , 6 0 

( 0102 J 
* JEEIA O){t-k~ O)@'.ffl:£ l?(lf@'.ffi,1 , ::7 - ✓ U, f t-k!tb;J z-~T 6 ~l= '3 l~~t,li5t-'f O) Jffi 

~0w~z-fl°T 6 iH=J:: IJ ~f:R~hfc!L {t~a"Jt='ti.:5i::t·S IJ, '3it~t,IHHfft=trH i-Cffl t., 
n6~vf.i.ftH,K'l=z=. z=.i=m<*Ltc:.:1J~t=J: IJ-~~t=-ii-JJX~n1~6 u:.m~;~n6 0 

( 0103) 
f-1.'.;*1'1"1~2 -7 x..::..1v- 1, 2-:r..::7 ::,,-V'~-1v t/tJJi,1\_.x- r-1~Jf:;.}.tJ1i,1\_.x­

Hi, WIJi.tL L.1T0,ft-ii-~t·ib6 o 

( 0104 J 
*JEaAii, ;:rt 1 01J"fflE ~ ntc:.3/c~iia11*0~m z-ifu ◊ ~---:)0)1/f £ L 1, •~»lli!i111t:l=tr~ 1,, 

-C, ;:rt 10½-fflE~htc:. S-3/c~J!M11*z-ift!l'&~JbfflJJX!thJU, 11t~~l=trNt 6tJIU!fJ1.rL--:i "'J 

~,n* z- i tc:. t.,-t"~t=m1,, t.,n6 0 -z0®0.ffi'. £ L 1, 1~1if!i!iJ.tfRt=1rs.-1, ,-c, ;:rt 1 0-_frfflE~ n 
tc:. R -3/c~W111* z-iful'&$Jbfflff.lt!tbJJ!i, 1&:~~t=trNt 6 fifiwmt -3 "'J$J-'}J* z- t tc:. t., T~ 
i=m1,, bno 0 

( 0105 J 
*JEaAii£ tc:., ;:rt 1 03/c~~ttf*0jiti't:tbJJ0~m z-ifu' ◊ *JEaA0v• t "'J0}ii]TiiH=ii, 

TJ-c ---:)0)3/c~~tl:f:¢iN<f~t-·S0 -3 ◊ iHk'.tmg:rO)f<f~~:Yt~~t1f:¢!iiH-ii-!t:liJg:rl=:t¥tti'" 6 
f-01ili0·~ 1iP~ 6 :Yt~~·t11* J:: "J t :$i. -,.m_, !!Oi:::., 5 o % J:: IJ :$ < 0£ t•iH-ii-!tfJJg:rt=:t¥tti'" 
6 i>0z- ~ ,-3 o V-c "'J0}ii]fi'iH=M'i. ,-c, v-.t --::>03/c~W111*!i, 9 o %0~1ffi£ •c.x!i 9 
1 % , 9 2 % , 9 3 % , 9 4 % , 9 5 % , 9 6 % , 9 7 %.x,i 9 8 %X!i 2:. hl.:J._l::_0~1ffl 
£ t·t:1:~t·s0 :i Q v-t ---:)0)1/f:£. Lt 1~1if!i11:J:i1J.t=trh 1-c, :rt 101t-ii-!t:lilz-*fl°T offlJJX!t111 
$l=M-1,,-z-ff:~~:Yt~~11'11*U, :rt 10 S-3/c~W11i*t·So o 

( 0106 J 
* JEaA u, ;:rt 1 t·* ~ no 1t 15'!tbJJ03/c~~'t11*& u 3/c~W111* o)iH-ii-!1'111 z- m 1,, o 11~ z­

tl~i'" 6" :rt 10)7]/vJ\;,(- r3/c~W·t11*U, 7 x. .::..JvfflO)~~O) 2•§0)fl[/ij~#t*c'ib 
6 ,-..:.:_ ::,,- ~;: 1vfil. l=M' 1, , -c ::;;y:;1'fER* z-ifu ◊ 
( 0107) 
-:n"~~ ntc:.:Yt~~'t1t¢i;:1:, MJ;fii'" o *~~·t11*z-~wa1i=,~£ ~1,, i 0t· so O fit----:, -c 

, -jj'--fflE~ntc:.:Yt~~/t1f:¢z-, 71'-fflE~:fifit= J: fJ -jj'--fflE~ ntc:.XtiMJ;fi'9 63/c~W111'¢z-if£ f 
-kl£.~ htc:.{t-k~ t ~ \ -3 O 2:. 2:. tJ!=IPtc:.ffl§N I ~tfH'.Jt=if £ T J C !i, {ti'i-!tP.JiJ{, fl~l:: 
*2' 1, ,1t1¥0:iu t ---:)0)3/6~~111*:ti•t.,~ o i 0z- t-.. -3 0 11t£ L 1, ,~:fif!i!i&tfRt=ns.,1, ,-c, "~~c 
1t-ii-!t:liJ,i,j,,-~< t iw~z-£~i=~9 0%0.ffi'.£ L~,3/c~W111*z-ifu◊ *JEaA0,-ru0~ 
1if!i.,~tfR[=nh \'(, nrJ§cft·&-tmtij,'~< t 'LWiz-£~[=~ 9 9 %01/t:i LP:Yt~W1li1*z-
1fU o Rf£ LV13/c~W11'11*!i, f5J~itti*:7tT? 1--:7··371- (HP LC) &!J-:'3f7/v~:ti 
0::1:tJJX&tf~JMt z-,~u, '3i&f'~t,ff.frllr0~ ,iJ,~ 6 ·E-W0:1JB;;l= J::-:> -Ci, 3-t 2 iH-ii-!t111iJ· 
0-:n'-~~n1t, X!i.ffi'.£ L ~ •:Yt~W111*!iC:.:. .:. t::i1:\.r<.tc.:n$l=J:-:> -C i'i-n!t~ n1~6 ◊ 
( 0108 J 

~r:Pnt L-C0tJJvJ\_.x-J--ft15'!1'111 
*JEaAii, i'&~Jbt L -C5:t 103-t 2 iH15'!t:liJ, 3/t~W11i*iH-ii-:tbJJ&tf-:n'--fflE~tLtc:.:Yt'¥=W 
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tt~~t!H*T -ti O tJ JvJ\)(- t-1t~ti' t~~~l=M-tt .fitlfflt'Ja'.Jvt j -7fFJ+f ~ l, t::. ½ T~ 
~d11c L tmnx:2-.h-b o 

( 0109 J 
-~a'.Jl=, *~B.,ijO);IJJvJ'\;,<- Hti:i!tb/J!i, ~□, DJJ1F9, }ii]$, ~~ ( {J!J,ttL ~&'. 

, S.Jl!lrq, Xtl:*~t:: J::-:> t ) , XW.11=~□ ( fJIJ x_ tf, i:trtJrq, &:T, Xliffllll<F9H:Jlt) 
~ @;-ts ifi~~O)f5¾: lj-O)~O) ~ 11f'Rt,ff5:Hl1H:1i'Ht 6 \. •1 i"hO)~ffl 0) 1JJ$;l:: J:: -:> t i., ~~t:Pnitll. 
nx:~t L tti-4-2-.hii-b o Iffi:tiaF.J~t!fi~*-"-O)fti:i!tb/JO)fi-4-tL {91Jx_l:f, j;:JJ&frq, i(.,~rq 
, ij~~rq, f~JJ1rq ( i n t r a t h e c a 1 ) , (Rrq, ~Jl!lrq ( i n t r a s p i n a 1 

) , wtiWHll (Per i - s P i n a 1 ) ~/i%0), ;f;°Y7°~~~J+f\.,t::.XliJ+f\.1~\,\l:lJf~ 
jiqxUwfirqO)~- ~ Jv JZUtJ..Y--"Tlv~~,bf*fifl=J:: -bti-4-iJ•~tf ht1..6 0 

(0ll0J 

fflnx:!tb/JU, 7' 7·· v ·:,, t- , e Jv_ tJ 7° -e Jv_ ~fifilf:¢, fi*, t4tal(tt~JfrJ, ff}W., MiJiiiL 
¥L1f!L s.,,o .,, 7°, I 1J 3f s.,, ,v1fJL I 70:r,1,,_ Xlif-O)ft!!O)tlfJffii~*llnx:!tb/J0)7f:J!l'~~ t IJ it 
; &tl:1,,'~< t i.i l -70)*nBA0)1ti:i!tb/J~, :1,,'~< t L 1 ~O)~*rPnt L tl'f~L1l6M 

MJfrJ t f#J+f Lt *1f Lil-b o tlfi@~J!fi\:'Jf:;JflJti, ~it:f'Rt,f-i-5:Hlffl=M-tt 6Jffi~0)~~~1fT 6 
~t=J:: <fflt::,h t\-,6 bC7)"C'ib 1), f-hC;,&tFi%1lfflt!thJ~%nx:-t61J;:$;1i, Ar f on so 

AR Remington's Pharmaceutical Sciences, 

17~,Mark Publishing Company,Easton PA, 19 

8 5 if., O)J:: '3 ~ffii'iM'.JXihl=Jl:±:: Lit, WJ~i:XffihO)lffl:,f;ti, c:. c:. t=~t~.ffitt Lt ~t 
O)§a'.JO).~t=lx 1JJb:tn-C\. 1 6 0 t?Bffii~i7f~fl:l.~, 1ti=a!ltR:iJ+fO)tO)c L ttL f5U:U:f 
, *- 1:.llii?iMia, 7.K'f1:7''3f ;z t- D-7..jf}W,, N.t.F :7·· lJ -t: D-A~iJi~ff h.h6 ◊ 
(0llU 

tJ JvJ'\;,(- Hti:i!tb/Jli7J<'f1:M~~t L ··cttf*2':hil6 0 *nB.,ij0)7J<·tiMiJii7f!;:L JJ<·f1:M 
iJiW.C7)~~t=tlf.i®'.~M.%1f'1 t iJHri7I L -c tJ ,v1\x - t-fti:i!tbJJ~*1f L1l6 0 f-O)J:: '3 ~cM 
%1frJt Ltli, Wtl;U:f, n,v;t·3fs.,,f1-,1,--t:,vo-;z -t-t- 1JTJL, f-r1v-t:Ao-;z, 
t fo3fs.,,70e;1,;,<J-1v-t:11----o-;z, 1Jv~>D-t-t- 1J17L, ;t.;IJ 1:::·~,1----1::0 1J FY, 
t- '7 tffJ Y J, ::f .b., 7tJ s.-,7 :::fL~O):tR~MiiHtJfrJ, 3(~~ 'J .1/fl!frir ( WlktL v s.,,1- Y) 
, 7 1v-='f v >" ::t 3f s.,, ~ t JJlfiHnD t O)ffiii:i~!tb/J < WlJ x_ tL * 1J ::t 3f s.- .I.1- L--· .1/ ;z --r 7 v 
- t-) , I+ v:,,:;t3f s.- Ft ~ii'rn~Hn71v:::1-1v t 0)~1:.nx:!tb/J < fJIJx_tL A..7°77""/J I 
TV✓ :;t3fS,,.-{::7' /-Jv) '.I.1-V1/:;t3fS,,Ft.HlfiHnD&t.FA..3fS,,t--JvJJ•hi~~2'h 
t--::$··H·.I.7..--r1vt O)ffiii'r-1:.rot!thJ < WlJ.:Uf, ;t-.° 1J .:;t3f s.-:r:1-v .1/ '/ ,vi:::· t--1v =c /-.:;t 
v.I.- t-) , X!i.I.1- v Y:T'i'-S--- F t.JJ~_ij1JD&tF~7J<,,3f s.,, t--Jl,·iJ•h!~~2i1-t::.$·5J'--.I. 
7.. --riv ( WlJi.l:f, ;t." 1) :;t.:'f s.,, .I.1-v .1/ '/ ;t, 1:::·7 .1/ '-E /-:;t L-- .I.- t- ) ~O):tR~:5flftJf1J 

Xliim!W.,JflJiJ,~tf hh-b, 
( 0112 J 

7.l<1f1:Mi~~ti, --7J,jl::_O).I.7JvXii n -7°Dt0

A-p- t f D.:'fS,,-/"(.1/~.FI.- r-0):tR 

~11Jjfi%1f'L ~-7tJ.J::_0)~-@.1f'L --7J.,jl::_O):ffi;:fqj;f.i.1J□!thJ, &Tf.7.. :7 D-7.., 7 .XF,Jv--r-L 

xi:±sJt .,, tJ 1J .1/~0):tR~--71,:1.1::_0)1tliiK1f'I~1'.hit6 0 Wci:i!tmtt::t ;z =c11,~oct=ihv-tt~ 
~2>:hil.fio 
( 0113 J 
:::$:nBA0)1J$t=m~ 16 imMi~ati:± _ 0 -J tp-tt~ ,tm, .:;t JJ - 7'im, :.1·?im, :::1 :::1 -t-·YiEIJO) 

:tR~11Umfmt:f=ti=, XUifitl1}J,771 ::,,O):tR~jJJ;;iEIJiitUt==nt;,c:r)i!lii:thJt:f=tl=tJJvJ\;,(- t-
1ti:i!tb/J~Mfii2'-tt .filH=J:: t) illck Ltl6 0 iEbMiJJtmi, ~6 j' fiitl']f:;J,7 7 1 YXtl:-t:1-
Jv; Jv:::1-Jv~O):tR~±tff,Iijfrj~*htl-b" 1t'9K1f'Hi, □ ~t::. rJ O)J:: \,,~□~Ji'J~tlf:!!;-t 6 
~i-TI1J□ Lii, ,:,,··0-co-1v, '/ !vt::'r--JvXti.7..:7 o-7..~·!iib 6 o C:.hhO)ffc~ti, 
7 ;z :::1 ,1,. t·>DO) :tR~D1tl11i JlJfrJO)i,fi1J□ t= J:: IJ f:\f:1¥ Lil 6 " ff!lf11Ji'i~~iEb~xt/l~O)J'51) t L 
tli, lVIinto, J. Pharmacol. Exp. Ther. 281:§93J[-10 
2JL 199 7if.1i:-~.ffit2':ht,.:~"\o :::$:~B.,ijO)~*d11Wcii!thJti, 7J<q:riEb~¥L1f1JO)%c'b&) 1J 
il6 0 iEbfflli, .l::_!i:O);fi![~EbJZ,ijlj;;'iEIJc·ct) !Jif, x,:±..:.h00Ji!li:i!tmt·ib 0ti6 0 

( 0114 J 
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1,!f:;m7£¥L{l:'..1f!Jtl: t L Z tL 7tJ 1/1::iL, r- "7 if tJ 1/ r- :iLW0)~7£x~ :fL, *£[ v 
-7 + ✓ 0)~7£x~ 1J ✓u~w, v ,1,. c:· -Y ✓ ::i:: ,,1 - ::t-v I.- t- 0)~7£ff~lifj~ t ~1.kA...='f S,- t-
-1viJ· c,~~~ :nt..::I.7.. 9-;1,,~.:zttmH-J·I.7.. 9-,1,,~, ;t: 1J ::t-='f 1/ I 1- v ✓ v 1v c:·-5' ✓ 
t / - ::t-v I.-}- 0)~7£-:.::h, t::,0)$-frI.7.. Tlv~t I.1- V 1/::t-='f ;.,· r: t O)m'j-&i_li=_ft'<:!f'h)i)>* 
ff Gh6 0 ¥L1f!Hj:' 1/LJ '1/ 771'..tfI. lj ='f 1/ Jl,jfljO)iJr.ir~t:;B,t 6 0) t [AJ~t=it~1f1J&t(:ffi' 
f-l-i1t1Ja!tm~kfltAi6 ◊ f-OJ~~jlljr.-&1f1Jtt£t..::ilJi1f!L Mll'1f'JXIJ~e1f'J~~flL1i6 0 

( 0115 J 
~:tR Lt..::{l:'..ir!th.!U, ~~Xtl:ft!!O)t.!f:i@:7£N:1lft'<:!th.!t 1Jtffl L Z, ~At:J: IJ:J'li!:-'¥-~h6I. 7 

D1/)vjlljr,15"fhJ (JW~, .t,7""71.Jf-t L1i6) t:'fH~tAi6◊ I.;01/')vilr.ir!thlU, S::-7 
□□ S::71v::t-□ .x -5' ✓, 7°01,1/, ~*WOJ1:mEELt..::f'F~--cE- 6tl~1f'Ji:f:lA...J...hGh1t6 

( 0116 J 
:IF~□r::t-1¥-, 1JIJ x.tL lffl1iril:kJt9:-'¥- ( lffl1irii:f:l''--) , itIDKl:kJt9:-'¥-, Wf Pll:kJ-t9:-'¥-, &:l:kJfl-1¥-, 

Jllff~l:kJ-t9:-'¥-, &tf &:Tt9:-'¥-~Ji!{}W(:1lt1ffi7£:;$~8JIOJWr.Mh.!ti, 7.ktt, :IF7.ktt, W*~liif± 
5ltdi2'.' kh-1i, f~i:Ut<litiMfl:'..IW1r.1flJ, titffif&, ~liiif'L &tf'Wr.ir1f'J2'."X'tfr< t T 6'¥t?§'.~ 
OJJfo.i?.t t W*t,::i"" 6 i$1L &cF~f!iiHl:'..1f1L nJiJHl:'..1f1L fi!f.fi!i1f1L ~'i:i::1f1J&tf'IWJl'1f!J2'.'~ k L 
1i61J<tl:&tf:IM<'r1i:O)~Jii~i~?ft2'."~k L1i6 o fflt 11i6f'F~-C-~ 6:!!lrfs;&IFi$:!!l0)-3 ~ 
1,:1J, *- &rf' 1J 1/:Jf-itt, w51m;11::1- t- 1J ry Li$~iJ\1'> 6 0 ~ c, ,: , ~liififil'i:i::imtii$:!!l 
)Zjj:~ffl:!!trfs;C L"C~iJ,f::,ffli,"\fi6 0 _:O)§l'f".JO)~(;:, irft'<:1::J-_:R!j:'yflJ-l::IJ r'.2'.' 
kts' V,:b·~ 6 fflfwrJi!!er11:0)fifil'iEiB3 l>fflV,fi6 0 ~ f::, (;:, ::t-v1 YM7£ c'O)ij~ffnittiJ>i_=Ut1f11 
OJf!tmt:trh l"(IA}~t:ftffl Ltt6 ◊ -:.nt,O)i~~tt~mt·«> rJ~~a1t:~£ L < ~n ,!f"cmff 
2'.'1';-£ 7£110 
( 0117J 

11:'.. ir!tm:o'+:n'--t: nr i$'r1tt· «> 6 ~irt:i i , .:. h t, 1 i , OOJiL imm O)_li=_I~j;:tiill<t-: _ 7° o e 
V ✓ ::7'' lJ ::1-JL,.-)Ztj:;jf ') I.1- V ✓::7··u :J-Jv0)~~1lt:i@:7£fltf&i$:!!l2'.'~ffl L "( .XU~J+Ht 
i'ti$m L1i6 0 J: < 7J'~ L t..::fl:'..ir!f"~0)7J'ttii':ltill<t$·r1tc·A.,$A.,.:ZtitJ Jv;t'='f s.,- .x 1-,v-12 
,v□- ;z.. 1- t- iJ ry Li$ittq:r-z:· _ xu c, -J :o'-tt~ ifruO)~~ftf:;m:~dmi:f:lt··•m~t1-1i6 0 -:. 

tl,f::,O)jlljr,i'i-!tfilli1tl!tffl0), J: < WGht..::~lii~ff.jt:J: 0~lii~n1i6 0 lW!cilr.ir--!fWJ?i, pH 

~f!!1f1L tit~1f!L ~'r1t~~'L j}IJ x_ i:fjllit,M--t- t- lJ ry L, t~{l:'..-r }- 1J ry L, @;{l:'..tJ lJ 17 L, 
@;11:'..tJJv;.,-9L, ¥LM1-r- 1JryL7£c'O)~~lts:~o~C Lt!'F%Zc·~6tiliWJ:th.!1f2'.', _li=_I~'+ 
a1t:~:@2'.'i.!i1J;1.~-tt6 t..::V>t:kfl° L1i6" 
( 0118J 

:. ht, OJjlljr,i:;~ t::;,:N t 6 tJ 1v1 ".x - t- fl:'.. irfhJO)ifUJ]iJt: < ~11:'.. Lit, .=±J::i1liiL .fi!iJ!L 
~.m~t=~-:51 1-C' fey'JEC7)~tR~:h.t..::t9:-'¥-:Jf:{ll'J&tf.ffi.~O),~'r1(:tH 1, ~tR~h6 <'.:'iY> 
~ -3 0 wJJJmpgf::t1¥,0)t..::V>t::!J, E1ir.~ti, ~liii±5ltJ'l'JJJ<tt.X(:±iB3ttMi~~O)~~~liii±!M 
J+lf!!jflj c· ,b fJ1i 6 0 .:. O)~iittlU' f-h t, 0)1Jf:;m'd-'7J'tt1f1J:5G :±ilillir.s,1f1J&tf'~m{l:'..1fiJ 2'.' ffl 1 ' 

t, RffiOJfxt,l:ifxt,l:it:tE1>Wr.ir~h6 o -:. O)~Jiit±Mfflf!!1f!Jlj:£ t..::, 1 . 3 -7'-5' YS::::t­
-;t,.f$~OJ~~, ~~O):fFttrn::1r~1 1-Cf'f~t·E- 6:'ffl;fR1fiJXUi$:!!li:f:lOJ, ~liii±Jlftffli$itt 
.:zt:±Mfflitt-z:·;6 IJ1t6 0 m~-t6jlljr.i:r!tcmti, 7Y7"1v&U1"17Jl-·0)~7£•1llffl.mxi:±m 
lxffl_m_O)y-Jv?§'.~tilHf~~nti6 0 j_iJlftffli$itt&UMm~U, 5tt:i1:\FZt..::~7£~lii~* 
-•~-&tf-Yfvo/r-J:0mm~nffl6. 
( 0119 J 
*~BJIOJ~nmt:Pf:;mt:m1 1 t:,h6 tJ ,1,,1 \,X- Hl:'..ir!tm,J, tt□ tJt-1¥-~ hti, t.!f £ L < !i 

k:.I□ :t!l:1¥,2:'h.6 0 MIJvt/f:))Jg:iO):;$~BJI0)11:'..irtf:mI~j:*flft'<:!thJO);Jf,!tJL ~{l[fflIOJ*E- ~' lfill:ID 
1f1JO):flffi_ &ltt3i~WffiJJ'lffOJWmO)fstff'f2'.'fiT 6 ~t;:J: < ffi Ght..::f-O)filiO)IJ;j-=F-(;:J: IJ 
Jt:<~{l:'..L1i6o ~~a"Jt:, :i&;fltlllft'<:tm,i, W!Lzl:f, o. o o o o o 1 ffI:1,--t:1/r- ( 
%W) 7£~ 1 L50%wO)tJJvJ'\x-t-{l:'..k'.l'm2'.", t.!t£L<!JO. 0000 l%w:,j~ 1L2 

5 %w 2'.'%fl Lti, J!*Ultit:ID1f1J.XUMID1f1Jffic·«> 6 ◊ 
( 0120 J 
tt□ t9:-'t-O)~OJ~~dbjlljr.i:r!t:hl(J3fttxt,t:iJJ'Jllrt:tn- i, 1-C J: < ffi Gnt..::lts:~o~ t L zit?§'.c' 
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~ .fitl:!3,t;~~DtA1H::t.1t~~fflit'ffli., iIDftx~h.1!;,6 ◊ ,fo:rtJ~tl:l.1;t;U11K*iP!lWci'i~t,, 
J'fv,:; r, t°Jk ;fil5K, ffi:t<iJL 777°-l::Jk *f:$:, r □-+ii, S:x.1t-,, :.-, □ •:17°. ::z 
3 1J - , ~?iiffl~O),l!.=tit J: 6 tltlf:Rt;:ft=f~~ ij:i{ll:ffl£ID1l"~t·Wci'i ~ t1..6.: t ~ nJ'lf~t::-t 6 

( 0121 J 
tt□ }l-9-t;:t.!f.i@:~jlljci'if:m!:L (a) 7.k, :i±:_f_lj;:tji7.l<XUP E G 4 0 0 0)-~~:lflJi:p 

(;:~flo~1:tt.:1fiJJ£0)j1K~JbWci'i~O)m~*f:$:f&Hl; ( b) *{:$:, lmf:$:, fflffCZU:-t:·3+ 
Y t L --C~5'1i.ftX:7J'-O)PJiJE'.I ~ f-h-FtL*lf-t 6. n 7°-t:1k 1J~Xtl:J' 7•'v •:1 r ; < c ) 

~{JJ~i$i?li:J:tO)M~Hl; &tf ( d) 'tff:)@:~fL:i'flL ;a,t;,_11x/J1i6 ◊ 
( 0122) 

ttDtA-9-t;:ffll,, 1 6 ~iPn~;lf!JtL ::;;tJEBJIO)fl::iif:liJ C. !m{:$:!!f,Jf:;:lflJ~fjf:ffl L. PJr~(;:J: 1J 
ft t;,:ht.:iHii~~;fil~ L, f- L --C. J' 7•'v ·:1 t- XliffiM'fO) :17 ~fi6 t.:oi:>i::&:,~{::J,5 t 
.. Ot~~ft1Ja11::iilb;J~~1Ja lt.:f:i. !ffi'.i'fftO)Jhi:';-f:m~1JaI-t 6.: t ~Jffi l --Cftt;,:hfi.fi o ftt 
~~lm1*11J1Uf3;lf!Jt l--C!i. ftlt7J<11::fb;JXtiJ' 1/J,:71if1Et~1f1Jh'it> IJ. :it.:. f§IJ.ztL 3:7 t­
-,:z. ::z;,o-::z. 71/..:::.t--,k Xl:t'l,vc·t--,vO)m~••; WlJ.zt.L t :i t;s.:. L 
, 1h~, *- t~;a'>\.-ib, X!±,fO)ft!!O):f,i'.rhJEB*O)t·,Z.,v¥.i\..,; f§IJ.zt:f, >1-Jv-l::JvO-::Z 
, l::. t::0~:.-,;,(1-Jv -l::JvO-::Z, l::. t::o~S.,7°Dt°!v>1-Jv--l::JvO-::Z)Z!itJJv;:f-f~ 
1/ f+Jvt,vo-::z ...,-- t- lJ r,, .L-.O)m~-i::,1,0-::z ; &tff§IJ.z!.:f. 731::·7:1'.L-.&tF t- 3 
ff;fJ1/t-1.L-.~*~1.L-.ffl;~m~,M.zU,~31-Y&tf:13-1/1/0)m~y~,:71ii'. 
iJ>~tf 0:(l,t) ;Q'>2=_ h {;, t;:IJN.5:E ~ fL~-~ l 0 

( 0123 J 
&:-~t·£>td.:f, ~m* 1J 1::·..:::.,1, 1::.0 0 1J r Y. ~.=:R. 7 ,1,~>ML Xti71v:3f 1/M-r t-

1J r; AO)m~f-O)t;i;O)m~mi~1f'JXU11Ji$11::1f'J~i>Th1J□ L1i6 o Y 7··1,, "J t-1f1JID!i-'"7.L-::LJ:: 
0)3:7 t--::z. ::z;,o-::z. 7y..:::.t--1k 'l1vc·t--1k lJ>MtJJv1/TJ.l-.. :1->::z 
J'-1-, S:~ff1~~,Z.,~,Z.,. ~:7o:7lJ::ZJ'lJ1/ t~o-::Z.~31-1/. ::io1t::tt 
-M11::-r1*, y'Jl,:;7, ::Z-r7 1J 1/lii7:7•';:t,S.,ry.l-,_ ::Z.Y-7 1) 1/M. &tF,fO){-i!!O).IIJ1!:ID1f'I 
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