(2S,
4S) - 4- FLUORO 1- [ 4- FLUORO- BETA- ( 4- FLUOROPHENYL) - L- PHENY

W 2408956 2- PYRROLI DI NE CARBONI TRI LE P- TOLUENESU/BEND 023263
ACI D SALT AND ANHYDROUS CRYSTALLI NE FORMS THEREOF

(2S, 4S)-4-FIHUBRD-1f4-FHB ORVEBET AXU-FLIOQRGPHENYLM . SPHENVLAEANYE$-2-PYRROLIDINE
CARBONIEI'ﬂIIPE‘PtTGHUENE%WL%NI&%C@QKET%N[@ﬁW[ﬁiGUSr@h\'sSTALLINE FORMS
drated fornms of fl uorowrrol I di ne compounds.
I\/bre particularly, the present invention relates to
one (1) solid state anhydrous form of

(2S,4S)-4-fl uoro- 11=ﬁ51LE5 UFOFI-EINVENTION o
b- (4 Iuoro henyl ) phenyl al anyl ] yrrol i di necar bon

i tri TR press td'é‘f?é%‘a'l‘ f%ﬂ?é toa[gqrac%%fprmsr %@X%@ﬁﬁ?o@m}’dfﬁe and
5  hypdtaiethoriist S fudo cﬁlﬁﬁéﬂ}@roﬁdlﬁé éé\ﬁgﬁnd%li%ré‘ﬁal‘ﬁblﬁ]ﬁﬂ’} 6 bresent

i d d f
“ggﬁttﬂ“dgksé%% tp gﬂe éﬁiﬁ%ﬁ# 3&%@%@@& frmsfldeds)-4dlverp-Léd-Hypro-
?g&-lﬂ@br@bb{@r%q_nbl?er@@e(rgﬂ zoéﬂr%ildlﬁé’&q}bérhtﬂﬁésp Riuchbah®hR%cid salt.

articular formdiscl'osed herein denpnstrates
Tb'ﬁéﬁﬁ\@ev%wr\bwﬁ@fqr@ﬁ geringrreteases, prars dipeiidylpeptidesegsand

afROUSERN fH Rk BB SR BPAESrde R SREMNE nidtatldik ol NN |sGBh as
I nternati onal Patent Application PCT/ USOZ/ 20471 'havi ng

10 hyperglyeqsenia arpian other qonpitings efdizbeigs. e naricupayderm disglosed

h&/eh] deTheritrates\Rel¥ciderRicifll phiBidailfogdifieh fofllisEas Ses
seri ne proteases including D peptydyl Peptidase |V

coPPerqa)med@neSiounds that denonstrate activity as

i nhi bitors of DBRCK&RAIUND cﬂvaESNVENamNII cation,
which is herein incorporat UH’%‘?r ef erence, discl oses

het oiTbepelianal ReepoARRIGaion fe [HSR3 /2084 hangen inigspaional
15 fmr[gﬂdafté UféegdthTe(ZbOE' m{&ﬂineﬁad aSwGsttﬁhl médaalmbdnuaagzooa
rrolild necar boni ril oC orl ge e I N
ARk Soit b ERars Ba NG SR B Pertiass v (PP Rh ha
célﬁﬁolﬂfﬁ)s'tﬁatfdeﬂﬁhgtréte [aéh\flﬂylé@rmlbltors of DPP IV. Trlus gubhshed .
u en an rroll d necar pon
apploATen IS AP BT IAL I Gon HRUP SR BRT T Ly
c8ipblils! oluBnghbsae) ﬂ>ﬂ'u§Fo iU R1 Aoy 106y Blanyi-

thi s compound, however the ‘absorption of very
20 2rpyrr@&d'@¢ﬁamqn§r"6fhydmcbhorlg@ 25 comTerC| al |y expect ed

expopdRiddUAkit Adave- rbiferéﬁcbb aa@atléh s, £ EMioré-8-[G-fluoro-
20-75%rel ati ve hum Addi ti onal I ¥| t hese

PGP h ek boemEA R PTG ae bl MASSAES Lo be
dbﬁ%&?eﬁé’s ﬁﬁ|bﬁ|6¥%(ﬁﬁ\}ng'o‘f‘ PRl Fobléis BxiEEFH Several salts forms of

sui t abi salts as a commerci al nedi canent

thig gvrap%deg@w\m dyedo e ehsorpiionof ¥ery faraelPMeyntara) water at
25 cOMHAERIYRIBE&REN ERSosure humidities if utilized in a medicament (e.g., 20-75%

relative humidity (RH)).

Additionally these salts present other problems due to an inability to be
isolated as crystalline solids. As a result, suitability of these salts as a commercial
medicament would be compromised unless special handling and storage procedures

30  were instituted.

The present inventors have now identified a novel form (25,4 S)-4-fluoro-1-[4-
fluoro-B-(4-fluorophenyl)-L-phenylalanyl]-2-pyrrolidinecarbonitrile p-toluenesulfonic
acid salt that is commercially suitable as a serine protease inhibitor, such as
dipeptidyl peptidases inhibitor, such as DPP-|V inhibitors.
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30 were instituted. The present inventors have now
identified a novel form (2S,4S)-4-fluoro-1-][4-

WO baosasobe (4- f 1 uor ophenyl ) - L- phenyl al anyl ] - 2- ppeT/0b51004/623263
ecarbonitrile p-toluenesulfonic acid salt that is
commercially suitable as a serine protease inhibitor,
such as di peptidyl peptidases inhibitor, such as

DPP- triYe b&hb&ﬂd’cﬁff’the—r B@séﬁ’cWﬁé’n ﬁ’lfa%/be %réﬂ'a‘?&ﬁlﬂtcrystal form and

i nvention may prep ared in crys forma

therRipierave eﬁaweémh\aﬁe@dﬂqm%. Viate spesifraly e nxh@k@nesulfomc

asigeal bf waldrasent ih@erﬂlbh%bkk%ﬂﬁ@dﬂ 1bReY é‘mé\.ﬁitéjoﬁﬁétﬁer \%eﬁ B%osed
resent invention sorbs nuch | ower anounts of water

Bioag fraesr] hugidities; sdcaniegarerared iink BRYSiGady slablecivsidle

fd?meﬂ@é%ﬂhériblr":g nwﬁmsmyla)é asma&xb&n@myst al form thus
enhancing its suitabilit a nedi canent. SUMVARY OF
THE | NVENTI ON TheS{M M OF HEANVEATIRNI udes for s of
the gREpRIsBS: lﬁ‘f/erﬁ@ﬁ Aeldiet karmsT HetdpouRa ef esatliy ¢1): t he
present invention incl udes one (1) solid state form
namely form 1. Most N/, the present invention
i ncl udes anhydrous for 1N whi ch denonstrates the
physi cal characteri Léﬁs s bred for conmerci al

devel opnent as a n@ fert .
anyhdrous form1l is cry‘sta
stabl e, and provi des a fayor an
profile. The present i

speC|f|caIIy,

¢ thernodynam cally
@ noi sture sorption

i on includes anhydrous,
hydrat ed, or solvated fw#s of a conpound of Formula
1 pTsOH (1). including mxtures thereof. Preferably
the compound is the anhydrate form @5 exanpl es of the

P%f@faﬁfi/r 81 (58P0 et |ﬁ$]|§‘dé%rcfh%€('?} sdua\é?em& fh, nANBlY RS,
form1 maybe characteri zed , arr}g&g ot her properties,

MoshretsipRlki the Breseatipwaniiey msl%lps aprousdoum douichnen
dbpdh&fhted thé%?&l@&tcﬁarag%@isﬁm#é@m céﬁﬂm‘éhﬁ‘al @%@éi@;%ent asa

i nvention includes a crystalline form of %rous
megigymeng f More specifically, anyhdrous form 1 is crystamne is thermodynamically

stabfe, 4% r%vfdeg@rfavo%atﬁléﬁd.y@rre%obptbﬂpffémw ophenyl) - L- phen
yl al a pl g%rrol i di necarbonitrile p-toluenesulfonic
aC| d ESERY g%}tlgp,mzc@wegyngycgg\m@ydrﬁte,dag;r snlvatedformg pf a

cBabb@idlofFMaLiagi Ng at | east one of the follow ng
peaks: Two theta (deg)* d-spacing

F CN

(s
including mixtures thereof. Preferably the compound is the anhydrate form. As
examples of the preferred compound of the present invention, anhydrous form 1
maybe characterized by, among other properties, a decomposition temperature of
about 240-250°C when heated at 10°/minute.

One embodiment of the present invention includes a crystalline form of

anhydrous form 1 of (25,4 S)-4-fluoro-1-[4-fluoro-B-(4-fluorophenyl)-L-phenylalanyl}-2-
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(angstronms) 6.1 0.2 14.4 + 0.5
7.7 + 0.2 11.5 + 0.3 22.2 + 0.2
Usi ng copper

WS 205600054 *
Preferably,
t he aforenent

i oned peaks.

6.4 + 0.2
4.0 + 0.1

13
.1 24.
K-al pha 1 radi ati on.PCT/US2004/023263
the crystalline formhas two or

Mgy e particularly,

.9 + 0.5
7 + 0.2

nor e of
t he

crystalline formhas a powder x-ray diffraction
pymihblmenarbbﬂtnle ﬁ-t@luéﬁdsal‘l‘ém@hdn& s8lt éﬁdré’éter‘iz%dt% Petded kltay

d l{f E)e}cﬁ%rg Batferwcia
in Table | n#

diffraction p
i nvention inc

m Xt u

of

t he Conpound of

Wpﬂﬂ@@ %E‘Faﬂﬁ’égé’f th?&?"“éﬂ"l‘g P9AkSpeaks |i sted

attern. Anot her

YTV tharP@eg)t '”dt

| udes a pharnace

ect of the
Q?gpmébnpo&

mpXture g powder

pr esent
tion

conprising a
particul arly,

resent jiny\

ozpimcm@d as desg¢ruybefoBerein.

ention includd

Mor e
s

phar maceut i ca

I6‘&¢ ®sitions

dd%E98ng anhy

drous form

1 of (2S,4S)-
-[ 4~f 1 uor o- b-

27§ B 0- 1

(4- fluor ophenyl )

11.5+0.3
-1 - phenyl al any

1]-2-

pyrrolidineca

rBoniE 2 | e p-tol

deh 84l f oni c 4

icid salt.

Fur t her nor e,

pigpsent 1 nv

|nterpretedt

Q |nc1 ude phar

@[6_ B-PHUUI g

e

iceuTi cal conpd

sitions

that include one*Hpingspeperydalpbad radiationof ( 2S, 4S) - 4-

Pf'éfé@bl?] TS

?ﬁ“?%"ﬁ@' ﬁieocprm%ﬁlé@@?orr@maé aawcﬂesmmy ditiraglian patisrethat is

the [cf'ystallH\%errm ha%two rpore of

s%#ﬁh%lﬁ’nﬂéﬁb%e &gtt%rﬁﬁ Flgurtal

4 fl uor ophen

)-L-p

anyl

lift 2

rrol

1u Q{d?aﬂ%

jhezaforemenflondad rPeak's More

carbon

Féjof the

omPound
|necar

fPr"éU'%JWB e %H)'Taéﬁi @Ot@&hﬂaﬁ B%kﬁ llstaﬂm“é@bl@h@ambempp@rent in

tr@rmm@yﬁomérmlf%ct(o%%a@n 4-f luoro 1-[4-f1l uoro-

fluorophenyl)

phenyl al anyl 1

e p- fB0t n@h@@miﬁh%pr@éera Rven

c&?ﬂﬁ(ﬁeiltlbn%ﬁ{ﬁ?"ﬁ
ar maceuti cal
ol

accept a

ble carrier

b- (4-

[)érrol i di necarbonitril
Ion PP fleg &Eh?fmaﬁut@éd

rﬁg lé%o?ﬁﬂouﬁ@ﬁ@%éérib@&ﬁe%eﬂﬁ' Mo &Wﬁ’cu@d’rlym‘%e

[ uent

entineRtion AR phargjasetics} camprosjiioas EPTDITSiNGANYSFPUS form
1|on§iswt§34 -AudrBadiubRy-p- J‘ﬁu&rbﬁ?éngﬁrll r{oq%ggrag?gyl axi s of

boliic dis

orders,

strointe

1 SO

ers, viral

pyrdigingegrgonitilg @tmmu@m@a@@s@lt der mat ol ogi cal or
WCOPértH@%F@% ﬂ*e§&{tqﬁfe§tlo§§}g$a|d B@lﬂf f@dath Giblude
di sorders, inflanmator | sor psychosonmati c,

pl@ﬁ{fg\agglét|cgbcoangsltlons that mclude one or more hydrated f
fluoro-1-[4-fluoro-B-(4-fluorophenyl)-L-phenylalanyl]-2-pyrrolidinecarbonitrile p-

orm of (285, 48) -4-

toluenesulfonic acid salt, one or more solvated form of (25,4 5)-4-fluoro-1-[4-fluoro-B-

(4-fluorophenyl)-L-phenylalanyl]-2-pyrrolidinecarbonitrile p-toluenesulfonic acid salt,

and/or one or more amorphous form of (25,4 S)-4-fluoro-1-[4-fluoro-p-(4-

fluorophenyl)-L-phenylalanyl]-2-pyrrolidinecarbonitrile p-toluenesulfonic acid salt.

Preferably, as used herein pharmaceutical compositions include one or more

pharmaceutically acceptable carrier, diluent, or excipient.

Another aspect of the present invention includes a method for the treatment
or prophylaxis of metabolic disorders, gastrointestinal disorders, viral disorders,

autoimmune disorders, dermatological or mucous membrane disorders, compliment

mediated disorders, inflammatory disorders, and psychosomatic, depressive, and

neuropsychiatric disorders, including, without limitation, diabetes, obesity,

hypetlipidemia, psoriasis, intestinal distress, constipation, encephalomyelitis,
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35

neur opsychi atric di sorders, including, wthout

limtation, diabetes, obesity, hyperlipidem a,
w@sosiewss, |intestinal distress, constipation,PCT/US2004/023263

encephal onyelitis, glumerul onepritis, |ipodystrophy,

ti ssue damage, HV infection, allergies, inflammtion,

arthritis, transplant rejection, high blood pressure,

g@ﬁf&ﬂéﬁép\hﬂs hi@@&ﬁst oFm'/ Lil§§ue & & HIAHetibh eeﬁl%{;dl&d uced

n@bortlons i ncl udes the mnistration o

BRpBHAY %Wlilﬁéfaﬁﬂélg@rfﬁlepm htgh&‘podl iesawR. sgngestive heart

fa?ﬂuﬂ'éy tifnﬁﬁr@Sand@t‘é‘s@-‘r%@ce@%rﬁ&{s\’tﬁéﬁﬁclM&rtﬁé)fcldm tration of a
foll ows, one aspect of resent i1 nvention al so

CORR? the W@ﬁﬁamnmn tlrml,u gratesy BYArRies, a5t salates

tHefedi NAE #dlbws P s JebSHthd B lesbhive it HEAWCNESSs 5' BHpBurd of
tdeg icts, the ovvder X-ray diffraction pattern of

$egf Inyert ”d‘PE)LW inghergpYsor o-

b (4 f 1 uor opheRIAP PESBREMIOR GMYHE- @amwmoél di necar bon
ol uenesul fonic acid salt

c o nv E'@P Feo{] QPP'%M%POW%@V%.W@%IW &@ng@rOf\(\?$ ﬂSBﬂgIQ@rD 1-[4-
fl&r@%@ﬁ@o&%ﬁ@ﬁ{df M-pﬁ@ﬁyléﬂ%&@]ei p%r&ﬁﬁ\'&@arﬁ@ﬁ“rﬁé {a%]uer%sgl%rﬁc

2a depicts the X-ray fraction ern of
agg gal,g,éoml] ,{L(smg a oonvgntlonal powder X -ray dlffractometer with Bragg-

BRgHitdHer grol{cdry %H%WQ&OZMM%&J&HY'] 3- met hyl but anoyl } -
4f|uorozeogrroll di ne-2- carbonitril %{drochlorlde

Fi guF@U%B23yaeRicts dhe prRVdss wday d%f@f&lyn arftern £ (3 DAShEIRE-R-
aﬁ’1fno(3”-§4 ABthdxybenZAMsofnyl]-3- meth Ibutanoyl} 4-fluoropyrrolidine-2-
gl 4- met hoxybenzyl ) sul Tonyl ]’- 3- met hyl but anoyl } -
carbppifsils %9?%?W®r ne-2- carbonitrile hydrochl oride
a}‘ It eg.tga»@p@@ué cth %&Mdeeb@taywmrm[eh %&cym oFl(zgsm@ R{(2R)-2-
illu

aminogd f‘&e%e%yﬁ@n%?%'qu& 3§6Wbylbwﬁnoﬂ}o4 f'P%rOBYrr%HWcﬁ’ous

cér@bmrﬂe Ey@udsmorﬁjel dfieuékﬂ&hﬁéstot%% FERtiSE WURIdRY Pt i on
pr of | krge of the salt. DETAILED DESCRI PTI ON OF THE

| NVE PG\PN%‘%@‘%%EE?@&“WGPWstfPFfBﬂed t hr oughout this

spec Flguea ill08tratb§ theMESRIRY sdr rbf8 of AfHYAARS f6:@1 §ai n
sollgstatgc stalline forns, Several nethods for
At

char 59H& P esifs mFivEe Sarptian prafie of the Hlwakt i on

should not be Iimted by the nmethods chosen or the

of the pr el SR IPE BE v IV figkPohor 6 o

X- I aps diis‘cﬁsmtar@nnm*ateartn@ugrﬁdwtmé §pdoiehiicn) tnbe@rbsent
i ntensit.i

xper i rren at t
VBRI Sehirie s Ao SEs. Seel Gpnegs 1or
cmmemnatxg omh(fonﬁs eﬁstdam m'enmmnacbm stiould nétie lmﬂmanoaltlsé
8 okt L8 AL

n‘kﬁt éﬁ{‘ oq{{?%rﬁﬁ? s rﬁﬁgpta%n use |n charactenzmg e compounds of the
present invention. For example, with regard to x-ray diffraction patterns, the
diffraction peak intensities in the experimental patterns can vary, as is known in the
art, primarily due to preferred orientation (non-random orientation of the crystals) in
the prepared sample. As such, the scope of the present invention must be
considered in light of the variability of characterization that is appreciated by those
skilled in the art.

As used herein, the term "effective amount" means that amount of a drug or
pharmaceutical agent that will elicit the biological or medical response of a tissue,

system, animal or human that is being sought, for instance, by a researcher or
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considered in light of the variability of
characterization that is appreciated by those skilled

WO pooshe99sst. As used herein, the term "effectiREI/US2004/023263
anount” neans that anmount of a drug or pharnmaceuti cal
agent that will elicit the kol ogical or medical
response of a tissue, system aninmal or human that is

clidial) BH@Rhoref Mo tbl’ﬂﬁttﬁé‘r‘éﬁeut*&(ll)ﬁeffe%ﬁ\‘fi‘érﬁ@&{t” means

orclinician. Furthernore term er apeut | c

ampHRtWhich, ag ceReredia arrorasondingusvbieshiven ha%\eotcr@m\eadesﬂmh
arnoum fe@un@mnmpﬂjveg tréui%e@ﬁthem B?é/erPcSn Bg&ﬁbff&gno%%%

results in II’TDFOVG trea ment ,

ng,
d'ﬁ?%% FliSP@l‘?r ¥ sidgratferlo Ph2 esrease in tay e skadvanessmeniof aor
distae @fdigeder. ThedeHEHES MBRIAEEWIRIA its %E@p@émé‘t%@@ﬁ@dﬁé‘fo

or disorder. The term al so i ncl udes

f S
e%ac“ﬁﬁﬁ‘ofrf' @Xﬁﬁ'@g'éﬁ'ﬁﬁ'?ﬁt@“ef fective to enhance nor mal
physhsusgd hédeirt, umbtw“anﬁ%r&d&@ @&nBeafiyaratéNee LEEATS

rage” are used'interchangeably.

mF_qng gly hé'%te\éﬂsﬁéahe %VH? diydroughand fhydral’are H$@gused

intertiengbaisigeabl y. 1 n one enbodi nent, the conpound is
e form1 of the compound of formula

t he anhydr | .

Typi ik "?Wémammrcgﬂ@om S AR et aray 1 BdAe epmPeMNd
ofabmidia Q. %&ll?%w/a\ﬂhyt?&t%ﬁofy 1 ﬁQé'hWE@érrdoﬁteKFa? akk))lout % 0|2 -2.5%

el o u w, nore preferably bel ow

WE%HB{%@ 'W\ﬁ;f'cr}%b'o rﬁfeéfftg\‘ %@Jp\y ahpiut: 0‘8 VY5 OROUG Rieferably
bélowabbdaird. 5% w/ad, H@@Mgﬂéfdrﬁlﬁy abowt@-.08bewanced wat er

contFnts aj[rI rlg gg(j}t E wat er content shoul d not be

cons "R ey 2Ll the above-tsfergpgedyigter capfelits are noted, the
wpieacmeletlﬂhlooﬂlnotbé‘p@ﬁehdér@cﬂlaQGeédhbmd @HtdngpafieORF i Si ng

e forns ent i.nventi on

it eGSR oo iioR of TR Sl i A oglst o pbrostnt
ingentione rFBa,thedJ Wh@nhsadnmu@mtrmtﬁmmarma@uﬂeél@rac@émm@t

t
oMRrsr GBSl i B e wiBE epRufioa Bt Fohe i B8 Water
céraents givehebsed stesild hacanskieesdoatderernptiveton theCapapifit fidmis s
th%ﬁgsgggydr ate form 1l of the conpound of formnula I
C

erized, in part, by a powder x-ray diffraction
pat t mrcmeaanlsdmwmnn hefcogpoend.is tﬁdslanmreytd faxtret éfotherbdmpéund

f for acter |
ot Qiip G TR e0%ed, B A, By 2 aSptier Fiedl AR R8T Rshown in
Figeteoly. TlTeaalhm/dl‘até Fevmm df)thd eompdretdeof falag)d | rdap bachargcterized
by including, but not limited to, the peaks of Table I, below.
Table | (Form 1)

Two theta (deg)* d-spacing
(angstroms)

6.1+0.2 14.4 + 0.5
6.4 +0.2 13.9+ 0.5
7.7 +02 11.5 + 0.3
222 +02 4.0 + 0.1
247 + 0.2 3.6 + 0.1

* Using copper K-alpha 1 radiation.
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(angstronms) 6.1 + 0.2 14.4 + 0.5 6.4 + 0.2 13.9 + 0.5
7.7 + 0.2 11.5 + 0.3 22.2 +0.24.0+0.124.7 +0.2
WR2®5/00095d Usi ng copper K-al pha 1 radi ati on. NorebU§2004/623263
a mxture of the conpound of formula I w th another
phase, not all the peaks ligted in Table | may be

apparent in the mxture's powder diffraction pattern.

Nam@wprne@mn&urb Y ﬂfétdo%ouﬂé bﬂféﬁﬁﬂ% tWith %g&ﬂ'ﬁ@r ﬁﬁe%@enot all the

antial |y pure anhydrous drate
p?%@ﬁ*ﬁfedé% Taiil ey b anparast inhe mogure’ STRRGSF ééféaﬂﬂon pattern.

I nvemhé Qfésbﬂlqh\%ﬂﬁén WMcfudbs withif tﬁ&%e“sﬁpﬁbﬁﬂlélIgﬁgreoénhydrous
h%d% Bhous for and m xtures of crysta

EENY RO ‘4%‘% s, Asevellasdnixtises taﬁ@oncﬁhewaenbmvent@n

m@l@ﬂ'@@wnﬁin BHhe Wp@lélr@tdllnféﬁif 2R RR ISR eﬁﬂqﬁ&wré@oftcﬂ/s?\%lﬁwe
efgg‘r es,of the International Patent Application .
'%siﬁ'?' SYSIAPE- | filed 26 June 2002, and published

as V\DTﬁBfr@@ Bade o MCPSIms e EPRbunBidk EbmARp| ﬂn‘ég’?‘bb PPegaPed
I nc reference espeC| ally wt

5 ted h rein %é
aGeRflpdia G praeediiss Of iedbiamayped Batare ApRisaEom No.
PCM&ISOZ?ZC&H 1, fwﬂéd 26 Ubﬁé sei2eend u@%ﬁ@d’fﬁs o bﬁ/@zs@m@y O8huary
2@6 %fh ({ 25 4S)-4- f] uoro-1- [4-fl uoro-

S 449 L?&PBiﬂ%'eﬂﬁ ncereg waﬂwv?femg?wesmqledlwéteae%ﬁ to
thetexpbimaiital procesimd frerdicideniifeasal t, has been prepar ed
in z‘ge di stinct_form ap anhydrate designated as Form

ﬁg}laﬁtéﬂgd FoPehemea, the gorgpound of formula |, namely, (25,45)-4-
fIL(o?&#[a;)fluérd‘-[k (kﬂﬂlﬁbrépl{e%y LLbHeﬁ alan I] yrrohdmecarbomtnle p-

%uoro he%% ) - L- phe
P%‘i" oRicrsihs o Rng P@qrborepqrsﬂ uweesféwtrr@hf%ma@n anhygrate
SEghdied &4 Eai €d by reacting tertbutyl
b| s 4-f1 uorophenyl) met hyl ] -2-[(2S, 45) - 2- cyano
AL&ytf)qug pyrrol i di nyl]-2- oxoethyl}carbamate in

et hapen 1 bt (4 DL LHRINES - [@fﬂuaroqsawﬂacs?%&@a@ﬁ ;1' Jh%ﬂ algﬁg] g3

at el evated tenperature, prefera
PYERIAINReRrRARItHG PolugnesHifanis e s@tmay he pmmmﬂtby reactmg tert

bu¥/it{er S)ait fowed Huorgﬂﬁéﬁyﬁm@ﬁﬁl]ﬂq(ééﬁ@ b %%H@@ﬂuéraq Wrrolldlnyl] -2-

reaction mxture I's acetonitri
O’FC@HM}P%VHaF@tGp'P@F@nQb'NhQ arﬁsmcezﬁ@@ar@rmuqnﬁéul&mmd aj s
cleRb@tedthdure, preferably 60°C, followed by cooling and filtration to collect the
product.

Alternatively, Form 1 can be isolated when the reaction mixture solvent is
acetonitrile, and the reaction is preferably run at 20°C, and the product is isolated by
filtration.

Consistent polymorph control of drug substance preparation can be achieved
by crystallization from mixtures of water and ethanol.
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filtration. Consistent polynorph control of drug
subst ance preparation can be achi eved by
PCT/US2004/023263
et hanol . Scheme A CN P-TsCH, BocHN- < / = Et OH or ACN
formula | A series of crystallization experinents was
perfornmed to investigate whether conpound of Fornula |
S6idmen st in nore than one solid-state formor has a

propensity to formsolvates. This series of

exper Faer enpl oyed 47 sol vent systepslfzg_bgur
crystal \i zati on nodes (sl ow evaporation, fast
evapor ati oh_-@gool i ng, anq.éhpemlquTdmes exgeri ments
did _ndi e the exﬁiégaggnpf add|h|@n;

nonsol vat ed,_s¢ at was no_ey ance
of sol vat ed : fron1the experlnents con

Wil e i S\, possible that, for use in t} py,

t her ape f¢ally effective amobunts of a Qonpound of the
present

i nvention including anhydrate gnd/ or thdr ate
fornms thereof, may be adm nistered as the r adP !
chemical, it is possible to present the active

i ngredi ent as a Phar maceut i cal conposition,

Accof §eHgg §f crysialization srpesimanty waR PeiRBIed de ivestigate whether

cARBEURRAGR Foirh@h | EQTBRASH il RS thaighB sbf@ét‘dﬂﬁorm or has a
t her a&eutl cally effective anmounts of npounds of the

{10 forTeTANASS. | TS Sfies §f am/'meatSeera@iay%WhW% e

sYsBEMB ahdRIUE By stafiBSticANRods (BRWeVRPSRNGS, 4kt 'eOéﬂoratlon cooling,
acceptable carriers, diluents, or excipients.

aRGHpliRs These Wspeﬁrr@@@rﬁld nehjadieats the esteRAerR] aéﬁuti%@r' Ap8-

sEEte@ BolltystaRtierm Mierd WS ABTevidahe asofameribiatrah e
The carrier di luent(s) or excipient(s) nust be

(s
SXREBIN L i“ﬁl)efjhe sense of being conpatible with the

ot heyytilg Qtﬁéfﬁbéél‘ﬁlétrﬁf féh%eﬁ@fh”éﬁép@t tr@fh@udcauyteffecuve amounts
el eterious to the recipient

A R T M e A S R S
tHRergut 0B 8P Be hamiridigreR ae by RiW éhenfidal at i Ipassms ecupneea.ht the active
AR SCYMACRCTRER TR SEEN W R A
pfoRIdEE phbmﬁmﬁncawcbrhpmn@rwrrmfuﬁclpdi@mmutctem@bﬁectwe
SO Do S o PRt e a0 A AT e
farma/tiegrebly rd@ble or more pharmaceutically acceptable carriers, diluents, or
excipients. The compounds of the present invention including anhydrate and/or
hydrate forms thereof, are as described above. The carrier(s), diluent(s) or
excipient(s) must be acceptable in the sense of being compatible with the other
ingredients of the formulation and not deleterious to the recipient thereof. According
to another aspect of the invention there is also provided a process for the preparation
of a pharmaceutical formulation including admixing a compound of the present
invention including anhydrate and/or hydrate forms thereof, with one or more
pharmaceutically acceptable carriers, diluents or excipients.

The compound of the present invention including anhydrate and/or hydrate
forms thereof may be formulated for administration by any route, and the appropriate
route will depend on the disease being treated as well as the subjects to be treated.
Suitable pharmaceutical formulations include those for oral, rectal, nasal, topical
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w0 besdiwease bei ng treated as wel |

fornms thereof may be fornul ated for adm nistration by
any route, and the appropriate route will depend on
as the subjPBCT/BS1004/023263
be treated. Suitable pharmaceutical formul ations
i nclude those for oral, rectal, nasal,

topi cal (i ncludi ng buccal, sub-lingual, and

(ih¢laamBg 8uEaR JsubYi ﬁ@uaﬂ‘ 9elnd°cFan@§é R elindi 'oPEén‘éHﬂeV% (including

Intr aszcuI ar, sub-cut aneous, | nt raveno
indfiauseylar, sk-6UteRROUSE EavPUS Ml)ecmmmﬁhgtaﬁa@ted tisee)

atifirdstiaB6MobiAi d Rith %uﬁébr e A THRInRdta8bh B inRXIatio8) |ﬁ§uff?é’uoﬂr

bnsufflatlon The formul ati ons may ere appropri ate,
& IUBHASANE REYyWiare @éﬁnoeﬂatpnb@cwe@ﬁeﬂwga@“éedj i cﬂ%cr@zﬁd

dB@égebfhltE AR MR b Prefdréd BY aH{' Bf tﬁ@?ﬁ&?ﬁ@ds"%@éll' knbRAMH da”?ﬁa?ﬁacy

harmacy art. "Pharmaceutical fornulations adapte
8Bral administration may be presented as discrete units

such pagrrRaRREHEE forMUlatiahd SdaptedPBVERN SdrRihisHEASHINSY be
sol utions_ or Suspensi ons i N agueous Or NON-aqueous

PresgltedSs disgrgie dnits3Hes %ﬁaﬂmlﬁ%m tablets; powgeraat eianpiegui d

SOOI EBsEENSWRAE §T adubols br hérﬂﬂd}&oﬁw&lﬁﬂ@ ré‘éhblé: ®ams or whips;
i nstance, for oral admnistration in the formof a

of aibinayatgt liquighemplsions Aewaler-inyell liguistereddigBhent can be

COMbFBEsithEd) f@bral RiminiBPdtioh @ tre 1IRALNR E@I: bpaédsme the
%ﬁie table inert carrl er. such as ethanol, glycerol

Ug RAMPPRENt Favkbe erypiapd with an ﬁf@,ﬁmnetax%yharmaceuﬁcally

a@@mmwmleﬁg:afrfée s@&métngndl Qlgeetal) wae& &nd thBakSI FsvRAare
m | arly comm nuted pharmaceuti cal

PEG&’PF?OEW %‘h“@"ﬂ‘“HE”%W%&FHBP%“‘?:*&%%HS?B%P@ sizgandgrgjxing with a
sgnﬂaﬂ}b b@nnﬁtu&éﬁﬁh@?aﬁ@nnaﬂ@me{%bw a% ialﬁl ﬁdlgléfdé%h\{/aﬁafté/ @s, for
i S and col or ent can al so be preseéen
capliE] Sar] <2 Miagalolo fIayPusR Press B KO RDP RS @ larg agent
cdrealeblbbemleﬁmve and filling formed gel atin sheaths.
ts and | ubricants such as,colloidal silj

t aI c aﬂﬁ‘ﬂﬁ%éredﬂff‘%et %\é?rﬁP%r‘“gc%\P%‘?"Eﬁﬁ”%‘f“ééer%%‘éeSSF‘b%‘g?‘?%'e and
fmmg ycemley lgeren ghemm GhdankLararidedbah® duth ap@vitadal mn&é Lale,

efore the fi tion. i nt egr at
MR RS SFk G o7 Saisl by er hi ol 58 added to
tregpdvedea treéxtore keefste e GRidepERatNC AdisiheQraiiag ade6idbiliAng agent
ove the av a cament n the
SRt Griodr TiRurSerrbanste St el FBobRE Paglogme adkia to
imgroes Herguailshility atbthe niddidberent whetHecspbdle is ingested.
di si agents and col ori agents n al.so be
oo MeTedBE R o ARG B W BT Bo B, iRl
dishﬂég:dmmgnntianog&ilcambragenmoan alsodegacsperaizd idts the mixture.
. t se, _.corn sweeten er nat ur al n
SEhieBfionls AL SIS Geiafio bRy P BRAS St of Ghotidia DR
lagtagienedire swealchersy nagtitzy hodsyrithatis gumeaugle b wtaaie tglgacalth or
sOGHRS I&H{ﬂet&?b&y%%thylcellulose polyethylene glycol, waxes and the like.
Lubricants used in these dosage forms include sodium oleate, sodium stearate,
magnesium stearate, sodium benzoate, sodium acetate, sodium chloride and the
like. Disintegrators include, without limitation, starch, methyl cellulose, agar,
bentonite, xanthan gum and the like. Tablets are formulated, for example, by
preparing a powder mixture, granulating or slugging, adding a lubricant and
disintegrant and pressing into tablets. A powder mixture is prepared by mixing the
compound, suitably comminuted, with a diluent or base as described above, and
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Lubricants used in these dosage forns include sodi um

ol eate, sodium stearate, nagnesi um stearate, sodi um
whezoeosqs sodi um acetate, sodi um chl ori de andP@T1ES2004/023263

i ke. Disintegrators include, without limtation,

starch, nethyl cellul ose, agar, bentonite, xanthan gum

and the like. Tablets are fornul ated, for exanple, by

opﬁcfmw v aablﬁ@wmbh B &aﬂbb@m&hﬁwﬂuﬁkb% Algirthd! 48IRA, or
i si ntegrant and pressing into

t and
P?‘&HPQ@"OU@B&%gﬁﬂufi*ﬁafsr}@tﬂf%ant§U$ﬂ pegradingy r%pmtlﬁ@ agpglerator

sGeha0al Gdate Siahyt UM ahdf? BRI BEEPHon é‘gérﬁ sctad BERENIR! kAAR %r
as descri bﬁ%{e ove, andgptionally, th a bi nder such

digalcligt Breep IR U gjawél@f@d Byeeinerwitige binder
sieh devdynyd, sRirEr Phdtsl alkadiadnisbyd btoébldti%hélbfjé’éﬂhlo?sfé@i‘ p8§meric
fin a.resorption accel erator such as a
rﬁma&%fg méﬂﬁéﬁospr%ﬁ@ Ap 2o Apenativedggrmnulaliog. thg powder
midemie@ahtbe, ruk &obidh mé téblétahé‘dhm@ 4HAQRE PRUR is I?Hp)@rfe@w#srmed

o0t i £ afue o St atles tar e b HCRIEA 13 rrgueT Biking to the

takmit mmfgsm@é bg &iebnd; osthe ad8itieP biydtBdriccadi hetdhts sAaRdalc or
forci SClIreen an al ternati

My STy R s 'Sm%&WrE%SﬁdbrgOﬁﬁetﬁh?Bagwwds
ot thbIpedsenpinermien aad alsdder @dibined with 4P6¢ filewihy Yheriodanma and

oP et Bl e B OH S epn GRS sbagno

stépe_s Ah:}ealrreaO;Saomjfe rtrbtecm,édjohtlrﬁglc@fmsﬂﬁ@aff a §ea’:hﬁg doataf shellac, a
tear ?t e sa

bri cat

BT §0ad Y howrRuf aRieBLAY A s inidopbitol Wk St Hdes

Dyéstuifecar les addedi to Wesskicoatirgsito ﬂ|Sﬁ@glb£1 differehngrtt dshes
nto.ta

f

i ¢ QU RETES SofRG Sibn Bie BRES SRR RE PutrRres bridsses uni
fainugpgthaign gnt/erpquamtwéoeuaainsm pmda?uaﬁpd ahrecihi ofahe oahpangwd

t S
Sﬁmé%rcaﬁ ?’e %6‘?%%4 ?yc ﬁ%ﬂ"g?ﬂ? ° %?ﬁt?%“ 191 %‘ § taﬁyg rag%ﬂue"us
solatior: auhild elixisave deparddytasiugh the wserof aenonetdeid atoohd)lh:afemcle.
SFRRSEAS shit o8 Y B choh B I il 8 9B Ficte.
Splubjtiaere cind renildsiiieye suoh ds dthoxylaed ishsttagl gjcoraits apobpdlydxy |
{ t . .

@&@BQ'SB%H@I %Flg %’re erSé%\é%ﬁ/% af un cﬂc?t{vlg gela?IP] ég Eg;?%egﬁl% oil " 4
nsluirdl slykegtehbmwao |secbhaqu eouﬂneswﬁlﬁmalcsweewmerse aed thei like can also
bgr gt? ed through the use of a non-toxic alcoholic

I'c

Suspensi ons can be fornul ated by di spersing
t he M‘d‘rﬁp@ appiopriate, dosage onit tormelatieisdfor Gal abnihisiretien Gamdbe
oAl S Lo
iR eiepb bl 1 RN ABel 2R S alRraBh R Bt tre
r¢leaseds fadeiample by oedtingr paqbpedlng partnoulateonataaalum pblymers,
s or saccharin or other artificial
@%ﬁ@eﬂg‘%s and the |like can al so be added.
The compound of the present invention including anhydrate and/or hydrate

forms thereof, 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.

The compound of the present invention including anhydrate and/or hydrate
forms thereof may also be delivered by the use of monoclonal antibodies as
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Where appropriate, dosage unit formul ations for oral
adm ni stration can be m croencapsul ated. The

w0 o00sdetsé on can al so be prepared to prol ong oPCHUS1084/623263
the rel ease as for exanple by coating or enbeddi ng
particul ate material in polygers, wax or the like. The
conpound of the present invention including anhydrate

inglivitiual canets ad ahiching cémssueaimol 6alestdrs @oliSie@AThA LSS 8-

m M% fornhgf %‘léoc\?}i%ne del i ver S@tems, such as

l2W 150 7 HURIRR )it SOHELS RolRers|as /g otaRler QLK FRFTS, ok es

palpdersi.dani ihcumid payvivgsineli@she, byranseo 6@n Eel formedI
as chol estero

i et f ph [ . ]
oGRSy BLRR G EschodcrshesurmB e o
polpethpeesaidepblylyeinkisobstitited with paindpydsiaties. angHHfmore, the

rate forns thereof li vered béult he use

| b . Ise
R L M N
cowtiotibd teﬂmeemipaimlmj fw@xteﬁmle?f)oglraeti@ﬁkltm| pRibpsildrecapporReoing
. coupl e SO e po .S Aas
e TS -
PRipdyEnDayYIpies rankictmssdink gy eamptapathig iskyck copolymers of hydrogels.
gg: zEﬁ%ﬁnga%@ﬁ%@%&@g%ﬁ?ﬁ%@%ﬁ%ﬁ;&ggJMaI administration may be
presknted hy Id'esgmbe( pateped iyxteynslﬁme) 12zt ihgmtrrmie ‘gbmthctmtﬂﬂ&é oyl
. £ t :
o E8 e SFe Rl ARIP o B oFe POTRRY Yne i e Bleh evchip
ingatiant Mag derdeliesrse frofm tlae patch ,byﬁmmlamr?wsiﬂ &5 gqagfdtrmly_atmhbmbed
. I t po raxy . rlc .
el RS BB 0, B SR Y v
rqgald/ioysainib delivehasystenasid cr oss- 1 i nked or anphi pat hic
bl I .« Ph tical
for ni SR HPEES o Rl APl O S  hF Slordrreie
fommylatesl gsr eisterents] ceesng, suspensions iatioas, domtdersj edlutians, pastes,
5@@@@ ?elj &g QpLf, cont act with the epidermis of the
gre’C|p|eh f

or a prolonged period of tinme. For exanple,
t he Betiraadminigofthiessye amaiheb extdelal tiesues, for @mnihe mpathcind

o ORI A S BBIA af S35IA G o roam. i
farmulatgsion aneintimenieihe dpjive ingeadient eayibieren@oyeddvithoeitiec A
ofE S L ATBDREIIRSULL orh ) L B RGN
befarmmiatacsin acsreamsyithansilgnsvatersrednobasmer, a watktn-ai| base.

tr ot nan ool fim, 080 « SRIENS: PR M kBl S el
inehedmsy e drapgtheseial thekaative ingeedient indissdlvedor siepended in a
s%gl;eeéa@lk?ér}’eﬁ%,a\l)‘? On 3§uébUsWIERL. ©f ntnent or cream

Pharmaceutical formulations adapted for topical administration in the mouth
include lozenges, pastilles and mouthwashes.

Pharmaceutical formulations adapted for rectal administration may be
presented as suppositories or as enemas.

Pharmaceutical formulations adapted for nasal administration wherein the
carrier is a solid include a coarse powder having a particle size for example in the
range 20 to 500 microns which is administered in the manner in which snuff is taken,
l.e. by rapid inhalation through the nasal passage from a container of the powder

held close up to the nose. Suitable formulations wherein the carrier is a liquid, for
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formulated in an ointnent, the active ingredient may
be enployed with either a paraffinic or a
wowrienesrseci bl e oi nt ment base. Alternatively, PEEUS2004/023263
active ingredient nmay be fornulated in a creamw th an
oi l -in-water cream base or aiwater-in-oil base.
Phar maceutical fornul ati ons adapted for topical
aginistiation as horsaltsprayhe aeyrslndpsificrRIE a4UEHE IMMATBiufions of

|ngred|ent i s dissolved or suspended in a
tieu%ectt'g%fngyeedé ier, especially an aqueous sol vent.

Phar Rhamedeatidal faommatians m?t@tfafmd?dmlfs&étldmw idR4lation include
i mout h i nc ozenges,

R B L o PrcsB bl L bS efralecut ea sirisavpes
nwitﬁipd albsé presseiizeal acaobols) nebuliabisawn m“ﬁanﬁlatlﬁ‘s pr esented as

su enn ar mce

F of noatclioef o AR Riotdl 18E FRRY i Rstronme e

ptqsentedlas |pessartesaampbnsj creemhy) gelsa%m, &%nmmfawgghmgnons.

a pa in the range 20.to. 50(

i b oafle e oo B s ot P RS B s R nclyce
agyroUs and np&wgneous.aéerilé)wercmpm dolhtlﬂml\ml{tromay BosteigantitRidants,

oBfSgl-aTERE LARASEUNA el R BRIESH ol e

b*ph@ otthe rimtemdeob"eajplenq and aqbensdmdmioatasatousstasie aumaions

oty BB s O ENTBOBESP e s o
b€P prasantad inwyt-delenirenulfi-dosachritainars fat &xamply seanla@lambomes
ahd'Ghid d@ncf r‘ngg b8 %’Eo'i‘éd: h& fgéjeszgsdr%ﬁ Igbpgnélsz’gfj%dq‘pg dgqlﬁr&qsonly

gener at ed of  various t
theragigldign o} the sé@"ﬂ@gqu@ carrie tdriexampleavatemfsuinfectiores, snmediately

ptP d1a6 18, eﬁitbﬁ\gbrafrn%ﬁ%lhf&: fidH'Sol @%ﬁg tggg ésgﬂse lioﬁlg ﬂ*naa{y é)ﬁp%ﬁ%ared

adnmi ni st rat resen
frem starite poyedess, qasargﬂ@asand‘taams or spray formul ations.

Phar mageitioh $8thef iR r@H %%u%ﬁ?%e%ﬂorfué)cf alpo%ef%?%rﬁ\e Wations

adm nistration in ueous non- aguebus
may }r@&{dﬁweg@@ents@n@vmpem imtig aa:mavmgrregmte thei tglpmbfs

f
T T
inclagle fla@iing agratsaqueous and non- aqueous sterile
SUSPRIS bR Th b SiRert HLHlh, RLEREHLLTG ms.ﬂh aBB%

t hi ckeni ng agents. Ions may be
Profineignaling 6@@“69 PrRiease, gérheascoerrinernsoieasd, @ucfeaammeptldyl

péﬁi@b@éﬂ saepas bP@ I%’nﬂ/h’\éh Y deQQGmmerkﬂ'?gr aﬂh%?e?p%uh&llgleffectlve

freeze-dried R l1ze conditio equl ri
appnt of |°PF‘BHUQ5$ oftt R Peaseni inentipy mcwdmemhwrata‘ and/or hydrate

fofNE ARV WB HRS mbRimdINIT ﬁ@EbrﬁB&mdb?F’% p%gén){ m&éhtﬂfn ih@uding

npor aneous injection s

Ext
@wgmgnq?ﬁ%hme hImsitaerapiare as herein descrlbed

The determination of a therapeutically effective amount of a compound of the
present invention, including anhydrate and/or hydrate forms thereof, will depend on a
number of factors. Such factors include, but are not limited to, the age and weight of
the mammal, the precise disorder requiring treatment and its severity, the nature of
the formulation, and the route of administration. The therapeutically effective amount
will ultimately be at the discretion of the attendant physician or veterinarian.

Typically, the compound of the present invention including anhydrate and/or
hydrate forms thereof will be given for treatment in the range of 0.1 to 100 mg/kg
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fromsterile powders, granules and tablets. In

addition to the ingredients particularly nentioned
w@bwsmeg9osshe formul ati ons may i ncl ude ot her ageP@BUS2004/023263

conventional in the art having regard to the type of

formulation in question, fopsexanple those suitable

for oral adm nistration may I nclude flavoring agents.

béd:l)SWeighDMI rdﬁﬁlehﬂ(n{aﬁ‘@mﬂ; Bty . W&\'ﬁ&flébl@ r&lally} §os@ﬁg§tnli%e from
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onpaunds, of the present invention I ncluding anhydrat e
foéﬂﬁﬁﬂ?" St st Pfoéig‘%(en%'we@ée@wnarpéotagsm SHel 76 deetins iyeigase,
sU'chEasistjﬁbemldeeﬂl’daQé s@cﬁ B@ DW’?Ig'; gﬁ?'%o%hyggﬁc?gﬁhg Bresent

'ﬂVﬁ%W%dPﬁﬁd'a% ﬁp'awda%te aaﬁ@r Bvdrﬂ dPemsthetsohis usaisd tastreaijng or
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e age and wei
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i,strati her apeutical I'y fective

Bl RS oh N aviiout WateIR cdieketen pBrsibhg
hmdrlﬂmitﬂmh WISSIG,I inlestial WRtresd, B@lﬁét@ﬁtlonﬂéﬁbeﬁﬁlalo)h elifite
Fﬂ,@p@ I ng S% REer%t i nyention incl ud |ngi anhydrate
TLErEPneRy b dPESydlioRhy dheicdamags Fi Yafestiopralietgies,
wlﬂamatanemtartrintut h&néxﬁﬁl@tﬁe@ﬁtlcgm Elgh%l&&(btrgﬁu@?@ﬁ estiRd B84
ien ccept abl e dai
fag g‘i’%&r 555@3? IWJH%%CE ”?5¥1 to agout 1000 rré/day
and Ehefcélbwbigyexbmmab@ Wterldiel féralldlaatitn SN an@a@daiot intérRied
id '9{1}?@‘% fitEe resoen|t i nvention including anhydrate
an sﬁy%?g f Fﬂjé YREMPESRY: descri bed above, is
Exampld 1i n therapy and in the preparation of
d came r eat a disorder jn
PR 25 ¥ Sty BB TG by Dby lerygd;

ppralldineesmonltile e- t@/b@@eslum@w@waea@%rmch as a serine
di such as DPP

FHSY - ¥€1 udi ng
Aaemmmecmn@umutmmat @eff mw@chfbehﬂpﬁ-ﬂu&w@sfduhe {0 g,

ati\n vent i c. disor
it AeBrhediens o al ¢ Vo0 iping 18 e b, vl 1.2 e, and
Bacmmnydmde ¢148 §,olr tet s, 2 dqey NMRtedfc@glichadol@ion s Qtifred at
24) of g i ment nedi at ed di sorders,
oFRPRIAY S5 SHPUE: e AR A ISR N TSRS ve,
bieABoRLE(OPFYEBivAL 1.44 e$ §ﬁ€i Gbﬁ‘é Stirréd & apdimately 14098 bvernight.
LI mtation, diabetes, oObesit
The reaction was filtered over a bed of celite (130 g, 1 wt), and the filter cake was
washed with dichloromethane (260 mL, 2 vol). The filtrate was concentrated to a
volume of 3 volumes, heptane (520 mL, 4 vol) was added, and again concentrated to
a final volume of 3 volumes. Heptane (390 mL, 3 vol) was added, and the reaction
was cooled to approx. 5°C. for 30 min.
The solid was collected by filtration, washed with heptane (260 mL, 2 vol), and then

dried under vacuum at approximately 50°C to constant weight. Yield: 88-90%.
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hyperlipi dem a, psoriasis, intestinal distress,
consti pation, encephal onyelitis, glunerul onepritis,
wo p@enywse ophy, tissue damage, HI V infection, PCT/US2004/023263
allergies, inflanmation, arthritis, transplant
rejection, high blood pressyge, congestive heart
failure, tunors, and stress-induced abortions. The

B) Grdriaiion @}ESE‘W/@@@QQ WSIRIMBEEcABbnilrid ik i@béRI3uBHiY acid
_na_lnd are not inte

RGO OHRS SRt Wi (45Hs1 4 st futaxypRBp RVt Bprod prolinamide
((ﬁfg 48) - Ped.) wsvp@o;igrt héethteysr®dme: M}olf lanap9RNREYES mk; ®ESHI,

2y %%5 yrrolidi necar bonitri
o ?q} ﬂ%eh H'I“FQ)ﬁ'i“Hyé(‘@iS&“%‘# at am%QWQ%)Trﬁw@q@a@%uc. aphydride (77
M4 3o i, G H1esd.y wag M%@PQMB%’[%U%IH&EQ rhaiRfafid RS Rpéhature

react or. was charge

at aepyrox. Bpf%fﬁleor@@@tjgnmltﬁ@nwa)ssmreqi asagdditongt bhpwieat @RBIOX.
0, Hatertogi, s WEhgRLATE 805, e Mepcufn s pas e

fqrﬂ&gmguteg 1Thﬁtstlrr1n92wmstpppeﬂ1&1erlems were dhnlwemt«»aewmste and
13 S S BERFTBUEL 0800l Bl IR g IO LAk
vacupn ekp jacketdempsratiré pf mbr@tlmatem&m?Cnahellf yolﬁnmCThe reaction

LRI B TO% § R0l £ 4L b vor
copledh tal2@d), and thet leacior waShared Witly pligluerzalidric acia®t yvass

68" Ry &5l uha fned oy Shptrs, Spd TG arribe & s gt shoui
showabmpletaicansamp8orv of (48p3- (fé?ﬁﬂﬁ@WEarbar%ﬂ) #luor3-Lvpro)inarside.

d th d 5
T8 o U RS R SRR EndiOR Rl P REE RpoBRi
tampéramwaaap@rdﬁﬁ@teMWG andl2) voluneh dfhieoprabyi Qldohlﬂ t@fe added.

-%P é?%ﬁt'og yag Qg/niﬁntrg eglﬁg,ae{piag\f%l%ge Rz \Slélgr%s Vﬁegreactlon was

cb@&d 4D Claiid b egB0MBIhLBEN Fhe s6iRis@ie tblldcted by filtration,
"‘E@ a-tol uenesul fonic acid The reactor was charged W th

ksd with {spprapih alsafiohi ey ayd thep|dijed yoderyaeyyri ahprigox. 50°C

td ddrfstght whiht, \he%ﬂshﬂﬂ/asopfopyl acetate (578 m, 5
val ), atnd pyr| di ?e S _ IO 8 voI 2.% eq).ZSThe
p H i 4 5

i1k mlyzcox@e{mg btk ML, 1.0 W, L1 eq) was
e over at eas m nut es, mai nt ai ni ng t he

'°t eapler wes earged wih Noli(1, 12@U@thylﬁﬁ@l)péxd@arb@wl}s%rﬂmrp&n(%vas

ﬂﬁ&ﬂo@ﬁ&ﬂd aLflp@éiﬂAaﬁm (étggg,oﬁlwaf \qu?‘PRé§ 8)-436t0 %’)%lf%r ne-2-

he re
Cﬁm@ﬂmmle m&toueneﬁ;téfemp@mdl@%mu@ég wtThe1 8i)r @i(fry was

A&EQ&%ﬂrazBIhﬁylb Y W N, WREBarAbd hglC Fh d}rﬁ’ hé)?cﬂ@Fog)thpf?aw i EhﬁATU

aqueous (| ower) yer was rgani c
( ,cb%yhﬂlmt%:ﬂm{mg@(ﬂ DMF (2 8L, 7 vol). The mlxture was coole

approximately 0 °C. Hunig’s base (376 mL, 0.94 vol, 2.04 equiv.) was added over at

least 30 minutes. The mixture was heated to approximately 25°C and was stirred at
this temperature until the reaction was complete (ca. 3 hours). MTBE (2.8L mL, 7 vol)
was added, followed by water (2L, 5 vol) over at least 30 minutes to quench the
reaction. The aqueous phase was extracted with MTBE (1.2L, 3 vol). The combined
organic phases were washed with water (2L, 5 vol). The organic phase was
concentrated under vacuum to 3 volumes, and ethanol (1.6L, 4 vol) was added. The

reaction was further concentrated under vacuum to 3 volumes, and ethanol (1.6 L, 4
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vacuum at a jacket tenperature of approximately 500C
to half volune. The reaction was diluted back up to 5
wo odosemsev t h | sopropyl acetate. The reactor CPCIL/ES1084/023263
were cooled to 200C, and the reactor was charged wth
p-tol uenesul fonic acid (94 g4 0.8 wt, 1 eq). The
reaction was stirred for 2 hours, and GC anal ysis at

v&lf‘W§s Q@déE Tﬁe%’éc‘iﬁoﬁm ftﬁ'ﬁﬁpbﬁk‘%lnﬁé’l@a %EH@H\%] Ru@h to g volumes.
1-(f/ “prolTna

- but oxycar bonyl uor o-

A ¢apeli(dn Bned. Bﬁ@%ﬁﬂ@leﬁol&@% of @rtmtym@&ﬂr{aw full
fIYGHEBRURY Binehyl1 208 1) ;%%l 26106y rRAGRAKbIRL €l y 500C

vol umes sopro wer e ed. The

Oxﬁwl)ucewamée Wéﬁéé‘?ﬁ@" ﬂ!mtbeaextus«tﬁq vol ume of 4

Auf'ﬁﬂqgaé{ggé@mop%ﬁ vflﬂl\/%ﬁ"leaé gﬂlq:lnb Wa%%ﬁFg%gtwnWed ¥y of tertButy!

Yi el Preparation o

{( @)I:i;j[b|§(4ffb105<{pheﬂ]/|l!'@¢tb)dh%1ﬁ(? Q%ﬂ@yﬂh&z-fftlp%1 Hgyolinllno
osethyijcHAaRiats E&WOE i réﬁf‘n?ei%%?w hGRN)PFERAE sBlution was

atido] para-ialuenasion serA0isx9 PORMBShs)} Thisrsolstion e heated to
d

6? %%g%}%lkﬁgég@gﬁ%}@ dtl%n ggga_t&r%g?rb% hcguré/"tThe]regéiio?x mixture

waacaeled tadiesnd wes siirrextatdhié 80mperatyre 0r 30 mibutesl . Te solids

Q Lo 1-yl) s : N
B (e TTRPE e RA R atiash o inaehe fecso copste
V\(e@hsnm 5(1°d)\2h<:ﬂnr,n dvefll Yeid1i70-80% avat 2Divépg. 2. 8L, 7 vol).
The in')éture was cool ed to approximately 0 C. Hunig's
8 76 mL, 0.94 vol, 2.04 equiv.) was added over at
Hoeaat xaﬂéhm/rfwce@; ofTAzs 45) X0 oo fitrsB1 20 lu@rophenyi)-L-

el 2 as stirred at thls t enper at ure
Tolia :_"n 2 p-foluenes ic & ¢ s/l Horm m s BE

Tha )@Raﬁ?ow&eﬂmﬁbacmﬁarﬂéd@éfn of olel @W@a@’p—%@ksﬁlﬂiﬂic icld salt

vol 30 mnutes to uen the re

wig oSl e e 3R oyitp SIS et Mk ApiS s, eerator
vwdg)e 43R, GORSYaidR duPsrdaa mpiamgvee P& 98 ShRfangié:Is0 °20,
wat er 2L 5 vol). The organl c phase was concentrat ed

Stgrieize: PRI meao%mwe% S%ﬁ?@d@-ﬂﬁm&ray(ciffreﬁtlomp%rr)
oWRFheRdsl 8Row M¢1§ﬁ@qt4r@ns WRRbY Ed .h@étra@@ﬁ@t%t foﬂﬁﬁgthb! F&ent
vacuumto 3 volunmes, and ethanol (1.6 L, 4vol) was
YRR The reaction was further concentrated under
BYafipieBt 0 3 vol unes. Added ethanol (2L, 5 vol). The
ethanol soI utlon of tert Butyl {(1S) 1 [bIS(4-

g
%},ﬁ,&é&gmonﬁrﬂe /%}%},yecar barrate was used directly in
[{Kh_'—t_‘r—%e nex ep repar ation of

I:{28 4S) - 4-fl uoro-1-f4-fl uoro-b-(4-fl uorophenyl)-L-phen

)Zl_aiinvP 2-
CN E

Alternatively, the compound may be named as (2S,4S)-1-[(2S)-2-Amino-3,3-bis(4-
fluorophenyl)propanoyl]-4-fluoropyrrolidine-2-carbonitrile hydrochloride.
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pyrrolidinecarbonitrile p-toluenesulfonic acid salt
Form 1l A 1OLreactor equi pped with overhead stirring
womsomsged with a slurry of terf-Butyl {(1 S€T/US2004/023263
-[ bis(4-f
| uorophenyl) met hyl ] - 2-[ (2S, 4$) - 2- cyano-4-fluoro-1
-pyrrolidinyl]-2- oxoethyljcarbamate (500y, 1wt, 1 eq)
Al 8,3%/?(4%)0%;)?165}4)—3%y&:@k)proﬂ_&okhééid sol ution was added

ara en fonic ac 0. 806 wt Thi s
T8 B GOV R B0 sl stot -l I 48 sk Skt mmol
aied °¢ fias abl@éﬂ)@rfogﬁvlé(e@nédﬁro%nmé' (6t. 1:§|— 5‘91 1r53ﬁﬁ'lbl) @Rd mexédlﬁtl%n

Wwas co?ledto C and was stirred enperat ure

SYERd fohThniuiess Keepipg s sidionst 8 @o@qeél@taéle (Bp4 9, 44 mmol) was
adidddt dr@{b\M@B and\w\rﬂ&tu% Eﬂréi‘i ARG ik 8ncKit Na%;(thé‘]rmea@éd Wd After

onst g I N C vacuum oven
360 & Boenietpista o SmepaiE Soeautipnoias FIaser S1oesh. A
scslat&mc&M 41-offlulﬂcﬂfe‘hz Hefohé gdvcwm‘ot WOTAPRSHML) akRlaRg)

e PRS0 b e %q'ﬂ@%?{sm' i Boborin cuggR. Water

(1®3trﬁlgrefmdeeth§7| et ipyoly lﬂL)e\Né]‘ete@lHé@ BRS tHefébﬁhb@usal@yQ way t
| owi n acqui sitio

d
See %8%&8'%83&“@&%@0' epH lierye 'cwwea@ggact&@ witly ethyl
a&ater(awnooont)"fenﬁwedélﬂ/ difing BVé MgS0g IFratonCand@emb0dl of the

G oo RBIae Sl e eoltne BouELew Bhea MiBrpoiCoron to
resifavertraca aﬁto@utsa:flh@mwszhermb udpg sbIQi whd mddlmd@r Righ

v%%@ggﬁg{jfingﬁ Q;tf ?zggéeseozt[‘fﬁ: (Uy)uplg Qfo compou HE\ as a whlte solid.
'H Nt (dg@NS by 4do MHQWM )1H) plsoy ke Afnarw)l 72t9-7.02 (m,

necar boni r|Ie ochlorlde ternatlvely
e B b e, AR
B( 33,3@)4 flLroEdn?iSbeI}%m/}Wb a@,d3 3 bi s(4-
r pr? ano 4f|uor50rrolldlneZCarbonlt
To ia%g)%h \"ﬁ%‘#f(ﬂ’\ s acetic acid ? L, VIV) was compound A (5.6
9; :ﬂcﬁz Binsd{ylarid tg@rnﬂﬂbwirr)ed 3o|rh-'%odhmmefara@ pamn qTthi.@%Pﬁxtloﬂ_ Waan
solution of n i thiu
et Ro L) e o iepnias e eI SRS X 150 ML)
fotlowed by afiHgedten Mgem Hifrafion éﬂ@rdﬁﬁ'ﬁﬁ)a) ofan@isém@wtwbwubgruded
rre the s tiQ
a Jub e, 776 split 4o Hicdiinder Bep YRawriuBinad S Mlocmumd. 05
yithig ohcortpoudd H &g & adité 6lidl0 m n and it was then heat ed
C te m.n a he reci |tat had f or nmed
T RS cloobls? 5 iear 1 Bder 15 B furitin 39505 (. 4k,
6464s,-1H)foput. obenzophenone (9.6 g, O. 044 nmol) in THF (50
Cm &hfé{o qu_’ s added t 0 0OC, and the solution
SPIoFE I overni ght. Water

To a solution of compound B (2 59, 9 61mmol) in ethyl acetate (250 mL) was added
10% palladium on carbon (50% w/w) and hydrogenated at 1 atmosphere of hydrogen
for 12 hours. The heterogeneous solution was filtered through celite and
concentrated in vacuo to provide a yellow oil. The oil was dried under high vacuum
yielding 2.40 g (9.16 mmol, 95 % vyield) of compound C as a yellow oil.

'H NMR (ds-DMSO) 400 MHz § 12.08 (brs, 1H), 7.40-7.30 (m, 4H), 7.15-7.05 (m,
4H), 4.45 (t, 1H, J= 8.1 Hz), 3.05(d, 2H, J = 8.1 Hz) ppm.

D. (45,5R)-3-[3,3-Bis(4-fluorophenyl)propanoylj-4-methyl-5-phenyl-1,3-oxazolidin-2-
one.
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(100 mM _) and diethyl ether (100 nL) were added and

t he aqueous | ayer was separated and acidified with 1M
woialosoaopd 3. The organi cs were extracted w t hP@L/iig1004/023263

acetate (3 X 200 nL) followed by drying over MgSO4.

Filtration and renoval of tRhg solvent in vacuo yiel ded

a crude white solid that could be washed with cold

TGHOTHIF (30 mEnanhgdiolsLeondiMHg Esmpburid & (26 82PBBSNAFwad HEded
Ns,g_l(and as quﬁl ed. u_rzggir hi gh” vacuum yi el di ngi 5.63 &d
¢ 20" PRIABIethYaBing (L1189, 87l 6senelb andithandle solulifntepokasl tp 78
°GHTBINIRS 6ol6tidAMEED) ad¥ thirzttad r. 011
AL 02 4}5‘5; %tygﬁm??(% é?jg ,755%0,1 n%@%;?g%e
E& rbg%ﬁmeg to LTS é B_o]u{. u %‘BWW'}‘W Yhs Hiteged and the fidtrate
ad@86 slowlytavent mfnirswlAa‘ wélhngnaﬁ 'trgs Olitfgal%@ ?liié,s R?—g'b-ghngg’cﬁw%phenyl-
WAS CO (5. , .2 1o an e mxture
2 X nE AT T ke Pendion by tha ¢/opBicaiacdonas buy
T o oty eSOt s e
ceta ol I owed, arying .
P PSRBT 3 7P a1 —{ehis Yo bre Simed for
10 anto yroeide et |&Tigteat<ezﬁggi(4ﬂ?ig&?yl®%>méﬂn ‘é%;%x@'idiligi?oh’é‘.d?ﬁe
m.yi el di ) , oyie 0
vl WAk e e o 30 bl P8 L g0 Y paced
with 2iBit] 8the( (8 X 260 mLY {dliBwéd b dfymg &l MgBOLOFiftra88n GAd removal
olA‘tF% 'S @/e%ﬁn $/$CU01"_% %ﬁm IC - ifi 9
3, 3 BV VRCHS YA BOlist Jastusheomrtograpty (siica giel; 205 ethy!
acdtatebpeoas) rBO\(ideoﬁﬁccg?y?cﬁm_GImTMQ whifebﬁmbwaggﬁi\?f %\@@(Iﬁ@p
pa m. carbon (50% an
V%%/E%]'Fn \c/;@%lﬂgg %gggt](gffgﬁmgggéé’ryég@fa%wg@géﬁ'df or 12 hours.
1ﬁwmm@6@m?@mmmmaa@| mo-mts\m 9H), !73 e trﬁ{mogb:@qbirﬁﬂ, J
0 r vacuo tq provide a yellow oil. e
- HORARR L G At S B aln g T Y 3= d6. 7 G 7
(dﬂMH,Jgas%, S(f)ioelizg) 0.68 (@,gm@lmoﬁsl7@lbz§i§pmiyel | $w48i |7 : SéH
E oA G 828 b st gty vippesoi - metgh 116521
n‘@tlﬂﬂ(eda-1m;|[5-§rbrwljﬁ,ﬂiié&|)>limmo€a I 1.4 hvl
- 3- - Bi s(,4-fl.uorophen ropangyl ] - 4- met hyl -
Ta& B oP L SmBido i Saluios cOfAEmS s oBopad B b, 475 minol) a
alzmit @8 80 slas adnec_aﬁmbw@eqm:m?ﬁnﬂbia_trﬁraetayfguygzmﬁ%gmlng mL of 0.5
. I 1sopr hyl.am ne, g, 9.
Mviﬁhéﬁ?@%ﬁ%t%gﬁ%vgo@ﬁf% sfiin 6‘25|18dmf‘%’4’ 78 0C. To this
triisobtﬂpranMSdﬂdeaZidei (tnidyhadics) €1 BH gCBJQaniE)%GI) (OFI9F (1D mL,

. ut i rnmed to Q over
aftyiouRTRaS R e RBtY Alls"F MR deteelndoiieaden a1
g, 21.8 mmol) at about =78 °C and then the reaction quickly warmed to about 30 °C
and stirred for 1 hr at that temperature generating a light yellow solution. To this
solution was added H,0 (100 mL) and the organics were extracted with ethyl acetate
(500 mL). After washing with sat. NaHCO3 (100 mL) and drying over MgSO, the
solvent was removed in vacuo yielding a yellow oil. Column chromatography (ethyl
acetate/hexanes 1:9) provided compound E as a white solid. HPLC showed a single
diasterecisomer. The white solid was dried under high vacuum yielding 1.71g (3.70
mmol, 78% yield) as a white solid.

'H NMR (CDCl3) 400 MHz § 7.42-7.35 (m, H), 7.25-7.18 (m, H), 7.10-7.06 (m, 2H),
7.05-6.92 (m, 2H), 5.95 (d, 1H, J = 10.8 Hz), 5.05 (d, 1H, J= 7.1 Hz), 4.60 (d, 1H, J=
10.8 Hz), 4.38 (m, 1H), 0.95 (d, 3H, J = 6.8 Hz) ppm.
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added slowy over 10 mn to a solution of the
lithiated (4S,5R)-(-)-4-nethyl-5-phenyl -

wWQ2@gaewsé di none at - 78 0C, which was prepar ePCTyS1004023263

dropwi se addition of n-butyl lithium (3.0 M _ of 2.5
M 7.63 mmol) to a THF (50 R/t,_) sol ution of
(4S, 5R)-(-)-4- nethyl-5-phenyl -2-oxazol i di none (1.35

Ry (2S)-58zido78| 3-bi ﬂuo7 I@gyl)ﬁ%ﬁéﬁommstl rred for 10 mn

the h t
f?fsﬂé%y {ﬁj‘ ! §$'3@§wéﬁmpogncb§ﬁ 519, @i28an@ol) he °C was
ayledd @eolntion ufrlmmu\mmywm@ 00928, §%0 Aol 'ek%'

t di‘et hyl 5
e ek s
aneurmnaiueaéhédmtrsnhmt(e targ 8O oM. @MARALRN $PHLE). TrPRlF
crormtora %&} g 20 % et hyl acet at e
w8 SR 3B o s Bl tiomaeiiad b Rtk (e Mot igkas 0°C. The

otyainied wenel er(trévt@wmﬁthymc\ét&é ﬁ N)é' Qoggﬁ_ I()ﬁm&%& %g AL

Sﬁjd%llt@ii aﬁ,{\“@'ge%_rﬁovs 1tge ﬁolggnt(lwa%q)ylel@e%@clgar onm_q:olgm&
clirofnatitraphy. (EﬁOAtfhe)in)as/aéetﬁ;&c(d 50: é{b‘H) &romd@d @orﬁ%&und& dLa
m{t\g?sm@"g e%)llc]i’gviqs djleduade/)h@ve}gﬂ ypieldlngo789 (2.60 mmol 80%
y(elﬁ$,a§l§)wrﬁte[s(oﬁd5) 2- Azi do- 3, 3- bi s(4-fl uorophenyl)

1 1y 4 et hyl - 5- E, 32) - 1-

AR REACH A00TE2 5 Q. (037 550760 (1o 4o 7ot 9F math),

4'5lﬂl¥d,(ﬁ® JH- 8. 6aHN) hpus) sol uti on contai ning conpound D
at about - 78 0C was added dropw se

%Z%@éﬁwmoo? Q%" #E?'i?&?ﬁ%’?w)ywaﬁﬁ"aéwe/lo oL of 0.5 M

Tb ahlwrwasahwt 220 mLﬁs&Studﬁmlcbmpéﬁﬁ&F (P5ig’ kioBIn6K who added

1§g P@ﬁ 4 tng)sop Mené%nesulfon | “azi de (tnsg

%;RFl§ E‘T BLPOH1% Wd end hydreppnata®ai aimasaieresi sydrogen
fond g mdﬂﬁd]dtérogéiﬁeda@ biugth waé hlﬁrcta@tl'igbl!btht ﬁteﬁt@? &'aﬁd 8fd ffhrate

at abou

oRERPRRE T b o oy San i, 1B of Seaisisat LagoiGEsRyRpuUM
yistdingr £80 §¢4.70 n’m‘]ola%% lyde)tofgmmtddr@ a¥ @Wﬂﬁ@ts'og% 3 00
0 IS SO | ON wWasS a e

' AR P Sl a2 kot B). o B . itk 088 (m, 4H),
42668 21+ 588 HE) 3.95\(d,aH, waseh:e Pg) Mhchh sat. NaHCO3 (1 GO
%?ﬁ‘& |tn \llae I SO4 the solvent was renpved in

PET carbg 13 -bistA-HHaroRNS BN PRR10MREIC.
T6 etdHiClAa80 &“tL(?/sbI@ﬁ@rﬂét%ltéml% csmpyurdﬁd (£.8000439 nkn&Fwas

é@qd:f t§.°|| id. q/\g l7C singl e di astereoi soner. The
o B3 piriie 7 ot TG anH i ier i e epous. g
r’r(rﬁl)?@ftéﬂ’ﬂiirrmgﬁ%%ﬂhei-lgb (5t5mB) Ay ¢ie cﬁp{?lod mL}} KeVBdded and the
SR atOB e Gt o 30 (R S8 s (e
Hed tqyP ith 3 HClg§ paiationpf the ety %thatg Myeg =
follOw@d biz Yiryirfy. dar (SO lnd Jerfoval &f thig solvéntaR vaélio idMed a Tlear
oil. The oil was dried under high vacuum yielding 1.68 g (4.4 mmol, 95% vield) of
compound H as a white solid.
'H NMR (ds-DMSO) 400 MHz & 12.4 (s(br), 1H), 7.35-7.22 (m, 4H), 7.15-6.95 (m,
4H), 4.78 (t, 1H, J=8.9 Hz), 4.25 (d, 1H, J= 8.9 Hz), 3.05 (m, 1H), 1.20 (s, 3H),
1.15 (s, 6H) ppm.
l. (25,4S)-1-[ (25)-2-(tert-Butoxycarbonyl)amino-3,3-bis(4-fluorophenyl)propanoy]-4-
fluoropyrrolidine-2-carbonitrile.
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10.8 Hz), 4.38 (m 1H), 0.95 (d, 3H, J = 6.8 Hz)
ppm F. (2S)-2-Azi do-3, 3-bi s(4-fl uorophenyl ) propanoi c

w@eiodo09pes a THF/ H20 (4:1 , 50 ml _) solution of PCDIRIIO4ICR3263

E(1.59g, 3.25 mp!) at 0 OC was added a sol uti on of
l'ithi um hydroxide (0.272 g, 1849 mmol ) in hydrogen
peroxide (1.50 m _ of 30%soln in H2O 48.75 mol ).

ToleDMIPsblutien YZEmEtédHyé@ué)t w&% %ﬁ&fndlﬁ hro @@65 Hﬁl%l) and

1 on

I(‘ged AP 12501 (6
”Hﬁm vi@th \Séﬁwg@weﬁ ad@%% I\bﬁ@wmyemywioel
(@d62linL| 285hemelbdd #driBobnid (M H@) @ﬂuo@o Zggr%{?n%am'ltﬁl% 4-

trac ed with eth2y ace ate
"}Vgghﬁﬁﬂéanw fm?? SR&r2- igsoe) qrid|qngrpn@jr{\l Bnd " r enoval
duﬁoptdwlesmhamné 0.87 wAG 1o %@bﬁi%r@a&ie%arTh@ s!oluti@ﬁ' llowed
id rh gggggr%y n%i QAC/ hegc(anes/ acetic acid 50:
prod qtiiidnen saiurgteghiodiung B'Pﬁr@oanﬁ@%mi-}jwmgdded
Tde mﬂ:ltimg@ernrﬂiy Bixtore wae Bxith&bdli wnﬂ e@} Ve‘?ceﬂaté §3 %9 om) and the
|eld}varl |tesoI|d
as WI saégrat;edl%aCEIr{?O ml.,} follqwg@bgdrygwg(qﬁer MQ)304
F'W eﬁﬁn(arjd r@rhlébvag’ ogth% .sOIVERY) in PRS0 Ided a clear oil. The oil was
- no i ropanoi ¢ aci 0
Cﬁ%@m%/%é?e%nﬁ'@a@f%emes%ﬁ%e 'S Bigouiis $oliTs
sgjid \Masedi'ldmnid)ar igh vacldesyidaiiy pale (ure mm&eysbpysewef’/me
%5\% n%ln h%ﬁ ogegat ed at 1 atnos ere of hydrogen for
1 SRR VHET &Y geneous sol uti on was filtered through
'H BIMR CHC15)00aVIEz B resek-7. B2 [t .@-l)c t?@q 97”15 @ﬁ 62‘;44)' 7 12Mmt 2H),

. Th
SRty e dAgS S5 161 cir 5B Hnh® (S50 yivel g P, 4.6 G, TH,
Jem%elu)(ad@(asﬂa m|11;@3|§zyl73 g% ddd, MR L de: @H@@gﬁ?@z \Mies (q,
r
TR OU PSR S UL A G
JHz)s 4 [(219) A-BBIo23, B s@‘nJf/u&ub@é?wﬁfobaﬁbwj)zﬂm&%&yr%ndme-z
c nfzr 4-1 | 4010 égﬁenyl ) propanoic acid
?f@? {qrae ai ni ng conpound G (1.30 g, 4.69 rmol)
Toasmadated (Oral @& t1hod @miol) vals2addiéd 9.0 R 31t lrmmld)oxﬁﬂéi 1f (% mL, 40
on er
ol 5 T BELS  lod H Eabto t vas
collecedayditiehtian dnti hﬁersmymg upderatgitvdoutsh 6.01PH.Gmmbt b5k 85)eld)
0'1\40 ﬁ par attl)ton ﬁ{@”et h acet ate | ayer followe
PR g“%"\"/se? R}ﬂ ! of the solvent in
’wmwo(owmneeﬂm? gH@ars 0 s(brjrfsﬂ 07 bzm ((EHr 2=} vll@g?fsz (m,
um I n 5% vyie of
2Bt ST o H {0 7 o éﬁﬁ(qlm a6 P 91 6 A =
8@ HZ, 482 ¢d,hiH), J =1H).3 HZ), 3211 7(d22H,(I% 14DHz),73.88 (R PH( M= 39.2,
12.4, 3.1 Hz), 8.45 (q, 1H, J= 12.4 Hz), 2.38-2.20 (m, 2H) ppm.

The X-Ray Powder Diffractogram pattern of the anhydrate HCI salt was
recorded using the following acquisition conditions: Tube anode: Cu, Generator
voltage: 45 kV, Generator current: 40 mA, Start angle: 2.0 °26, End angle: 50 °26,
Step size: 0.02 °26, Time per step 6.0 seconds. The X-ray diffraction pattern
obtained is shown in Figure 2a and is included to illustrate but not to limit the present
invention.



4H), 4.78 (t, 1H, J =8.9 Hz), 4.25 (d, 1H J = 8.9
Hz), 3.05 (m 1H), 1.20 (s, 3H), 1.15 (s, 6H) ppm /.
W@ 2854@P5d.- [ (2S) - 2- (tert - But oxycar bonyl ) am no-BCBURI084/é23263
-fl uor ophenyl ) propanoyl | - 4-
fl uoropyrrolidine-2-carboniggile. To a DM solution (25
nmL, anhydrous) was conpound H (1.0 g, 2.65 mmol) and
Ekidvhplg4.0 g, 2. 65 mmol ). To th| s sol ut| on was added
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in 1 T&plealbfx theecanhydragg formQ adsoibp leasdhar 1 %rw/y wiateld peaferably
1651164n ? %9 me-\)l%t\é@?n?g %?geraﬂ;@qe 5%%“ boBGwRY V?vﬁfep bf Rldtive

was col | ected ation an ter drying under

bamighity\ogtwaam Qe amg BYir5C; Waes gasortend yf ar&”ty fpamA readily

H DVSO) 400
d‘é@érbg%@h;}?éj eﬁi)w?h%'}i%t? |s$8’é7d£§ja?e%68?w&éﬁ§4 i 3)8-7. 30
Exgmplep, 725 7.19 (m 2H), 70670(m 2H), 5.38 (d,
2 : 7 B4 JHL J

L u3r0‘7

phenyigland]-2-pprralidiecarbanlri@ HOb salf. 1H, J = 12. 4 Hz),
2.38-2.20 (m 2H) ppm The X-Ray Powder Diffractogram
pattern of the anhydrate HCl salt was

H,
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recorded using the follow ng acquisition conditions:

Tube anode: Cul Generator voltage: 45 kV, Cenerator
w@oseemese 40 mA, Start angle: 2.0 2Q End angl BCT/BS20840)23263

Step size: 0.02 2Q Tinme per step 6.0 seconds. The

X-ray diffraction pattern obpained is shown in Figure

2a and is included to illustrate but not to limt the

RSRidtely ABERY b @s?nipﬁ Mei I ' sting
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Eer(y |?'I‘S{jo%e¥j’rfélﬁm@cq;rpﬁ@tt% HChsalt was weighed into a sample pan of a

sﬁn%'embér lﬁ{ég?’d’t&?gé’é Wh‘n‘i({rblﬁﬁar{be LRGNl A A 100 |
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oPBe s&ﬁlpleTQrerﬁﬁtedw ea@ﬂeqﬁu%ra?e@ RH Bondifitth. 5% - each step
hel d F‘ H‘ﬁ eq ugth i um was reached. The equilibrium
condiT f 5% fRIE okt %CQ'QH%U'H’SOf formulre! is Hygropenpiqharely itrgsodas

abMSuN>l10%ﬁﬁéﬁat@sﬁﬁﬁdt%%ﬁn'hdﬁy@?%@rs%e tept of the
sanBI e is reported for each equrli'brat eolll RH condi tion.

%‘ﬁydrate form1l of the conpound of formula | is

FrHans S8 eaR ?23 b%)- 29500 bﬁ&’fﬁfo)’og}g((} ‘f/{/&rgé%ﬁn‘f/;t ngﬁhenly alanyl]-

relative humdity between
2th(€0wa€”’?Wﬁlu_enaﬁéfcnfggcldee@a than 1% w w wat er,

pref ?ﬁ@h#hdrﬁaﬁﬁs&eﬁﬁuﬂn%f oty éﬂéﬁ@%[s% Figlhe 3. Y eferabl y

| ess than 0.2% w w wat er at mdity between
0% ah@is §BestaIM oBie Py solid s echidtbdmn aiﬁhgrmoameolfeb%ﬂ ’T

REMaH 'sb&ct%%énbe‘%‘fﬁb%ﬂ V\H\% NS‘JY@'U Ya%gpﬁ)g@ WStbée Provnded by the

decr eased ur e
vensier . The %@sn@er zﬁ‘rwmw_rth ﬁdaa'elr nowe: of ~ 300 mW. The

specirdt febinfigPheny b%“%%éc@h@ﬂ%{'e' dveraged.to Impl’ ve Tf SN ratio.

% rrolidinecarbonitril eHC t Approxi mat
Tig Peapastiong Were detetmingdiuging, thegpeak find” functlon provnded by the

véhdof- Aln:uﬁ{g@ﬁbﬁé?fég}%d-@?ﬁpﬁa’i&%w l %ted here: 3078, , 95,3013, 2087,
25@9%?%10 ;?'gﬁ' ofo63 %éjmhéﬂ'@? ddp2; thég‘r%'i“edio*gb§6ﬂ,l &0, 636, 401,
290, q08 Rt "arendi¥E k&8I BRIR th8 YERGS ity FprédRed by those skilled in
the art, the presence or absence of certain peaks should not necessarily be
interpreted too critically in the characterization of a compound within the scope of the
present invention.
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manuf actured by VTI). The sanple was dried at 60OCunder
a dry nitrogen streamuntil the rate of weight |oss
wor®soewss t han 0.015% in 5 mnutes. After dryiPQI/Uk®04/023263

sanple was equilibrated at 25C and the rel ative
hum dity increased stepw seyfadsorption) to 5, 20, 45,
75, and 95% - each relative hum dity step was held
Exahigle he sanpl e equilibrated at that condition or a
180 mnute tinme limt was reached. Equilibrium was

Winisliag a wei ght change of less than 0.015%in 5

t
e, S R oty RO et
inyehtion, qunﬂmdﬁp@\mg presgohiedentih sheybiehefisial praperties with

%ﬁ?@’ kd stamlitpesuchR a‘ﬂ@ﬁﬁv@@? WBelkd ¥R ah HoRE /789 Fﬁ’lh%%?n.t %_%@ucﬁ’,

W i ncreaSe or decrease n nol sture content
theniopne and in ppdeyladarhydrass dormet ol RiSHrAtdeltior 1 défidoroifo -

0 ' . .

flt 9@5@: g,l""}éherﬁ/ialérf'ys é:mgglg?%a(?{:o tgut lr%e%&{omc agid galt,
Pregeats; a/kerefinipkhrofile @ axpomMersialy Valge medicaneaanpl e 6 FT
Raman Spectra of 1! LOGICAL DATA

2S, 45) - 4-f | uoro-1-[4-tTuorc-b- (4-fl uorophenyl)-L-phen
L‘gﬁ.ﬁﬂﬁéiayl] 2-pyrrolidinecarbonitrile p-toluenesulfonic

I-ﬁﬁfacbrﬁ"?:g\h-ﬁgﬁ wad mgeds ﬁﬁ@ﬂl’:ﬁ\ﬁ iRk {a\ée ﬁl%p(%%dc'u& fo. &

IS S ectrumo Ure so acqui re
13 h5)a ATHRG miy! $odosadttionsrasiFepead nwtb pienethyjatﬂtomdeamdlsmed at -

h | S rov ded, by the
A AN e S B A e En S SRR P i o
ﬁfMﬂ)\B@) arfd stoRAt R °CT hea Jpei sidck sesBbiin dbmm@sumom ITest

nd 64 sca ove t S/'N ra
Ao sLRES Iare e R BTa e rethi S ehg Tumiets RS a stoo
sblulnd‘\ folr DREE-iVoiitrgtio e e st Abrlyerfsh-'@edseenﬂﬁnd 'D%cﬁhkﬂb@ Imf prepared
sel e re liste
g BB g7 B nErealiiss tsqlilet ropfiinart ppstepomss
usthgthe hedwd of OeMeeB@4 et 400, Infidhol Mthodd{B9, 208 06111296),

her el due to he % biljt i at ed by
i uREE R oo B hd B Basblnt SRR EEHEL ° G
oRi-tahssageaks shoul d not necessarily be interpret ed
r e chara t.er of ound
TiBaf Sttt EREPRV SR 16 B bl RoAEREHS
pStfatmidd it )@6tv@Itpdty@tWJprm1ﬂett bettarn Iplagext QCIthan #adavp The average
he, h resent

e B R WEl Sorfei Bt AEMRHER B (OB 15T SBhgyne
wasnstd ef al coptr@lp«ahiel fewscalguidting percent inhibition. DPP-IV (20 ng/mL)
was mixed in microtiter plates with test compound, substrate and assay buffer to
yield 100 uM H-Ala-Pro-pNAeHCI in 25 mM Tris, pH 7.5, 10 mM KCI, 140 mM NacCl.
The intact peptide contains a p-nitrophenylanilide which, when hydrolyzed by DPP-
IV, releases the absorbant p-nitrophenylaniline. The absorbency was monitored in
20 minutes intervals at a wavelength of 387 nm using a Molecular Devices
SpectraMax 250 absorbency plate reader. The enzymatic activity was determined by
estimating the best linear fit to the data. Values for enzymatic activity were taken
directly from the linear fit determined by the software on the plate reader.
Data Analysis: The enzymatic activity was determined by estimating the best linear fit
to the data. Data reduction was performed using the Microsoft Excel RoboSage.
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regard to stability, such as after two (2) weeks in an
40 C/ 75% RH oven. As such, the forns, and in

w@a0osioexes@ar anhydrous form 1 of PCT/US2004/023263

(2S,4S)-4-fluoro-1-[4-fluoro- b-(4-
fl uor ophenyl )-L-phenyl al anyP]z 2-pyrrolidinecarbonitril
e p-toluenesul fonic acid sa presents a benefici al

DR¥niirl @ |
B i08 S LIRS Sl dity Mo S EP AL BB pit e
cpureEHasHoteg romrReHEMIniusting Hie@ anddhe (G drteierinebirom-a fit of
ggét@}] (2ftoqRO gall st ock solution was prepared with

i met hyl sul foxi de_and stored at - 20 0C. dy-Pro- AMC
was purchased fRAHEF EiVzprd! SyBY Kw Br oduct(8) (product no.
VAWé’sgche BBSt 17 bOfrRste 3 ther\Qa)Qﬁalaesnz éﬁ) Vity.0ck sol ution

di met hyl sul f oxi de. I'ssolved to
Df&?ff?mqﬂﬁn af Keehiess i Y%%Sd’éefaﬁé cumesi fm@, les sglugs using
e§L&RR (gpéé&lhmflg é%mﬁ%iﬁ’vé Wddef ration assay. Athens

Resear ch d Technol ogy, Inc prepared the purified

human DPP-1V. The ?ﬁt—efd 1 as $sol a@d from human

prost asones usi ng fHe met h[od (9t ter et al., J.

| mmunol . Met hods 189, 99-105. (19Y96), i ncorpor at ed
The eeparentpifiotlses faydhe test ¢rmmundntasof 5.8escr i bi ng such

T R STt A9
pg@lﬂﬁb@m’éa 328 aeviesd 1985) pad ﬁlménﬁmahndamlmxonn phmaégse

el | S oudibetic o eI R o et R e [l e fiirated
apd gpesitvad iindetaib diae @gelﬁloecmmtdlrnlted|twemofhetaﬂ>czy@|@ttaxlng

[

SRR o I i R M Rl oy 50 sl o o
C@@ﬁéwd@@fepéﬂlwtmgwmhmltmw eivheinxpatiopr ci\Acpmeaﬂms Wifl bg®bvious
tdModé bl%l’leoqh'tl?e art, a:lﬂg diMh S cati anﬁsotlham Wdee\%r{? @ﬁhr}hﬁgﬁmt of the

etl de contains p-nitro

"wya*m Wéraie@@edjpmﬁ\mcwcadera thﬁﬁéoremgfdhbeﬁmended claims.
FRrtRéthicP® Raen! |@éHt{f)hrﬁb9pea-R§ %s?&?é%%@ﬁ/ﬁﬁ %e"@ﬁné@ﬂhé Bt N

20 mnutes intervals at a wave 387 nmusing a

inve Qi sEeh @ﬁnﬁca@’sp%t%rﬁ $fmvﬁ$<be2@msabm@eln@ydlpg gueh peaks but
nbERRIRd thdfeg.enzymati ¢ activity was determ ned by
estimating the best linear fit to the data. Values for
enzymatic activity were taken directly fromthe linear
fit determined by the software on the plate reader.

Data Analysis : The enzymatic activity was determ ned

by estimating the best linear fit to the data. Data
reducti on was perforned using the Mcrosoft Excel
RoboSage. Det erm nation of | C50 val ues: The enzymatic
activity was plotted against the



concentration of test conmpound, including [I] = 0, and
the 1C50determned froma fit of equation (2) to the
W@ 2008/00PATE = Vmax/ (1 + ([1]/ 1C50 )) (2) VmarReEES1004023263
best fit estimate of the maximal enzymatic activity.
Det ermi nation of Kj values:,K values were calcul ated
from| C50 val ues using equagl on (3) assumng a
conpetitive nodel. K=IC50 [I ] (3) S+ K The
ilgj)arent pKi val ues for the test conmpound was > 5.0.
CMAIMBesearch conplied with the principles of
WIRRY iy i@ni mal care (NI H publication No. 85-23,
revi sed 1985) and d axoSnmithKline policy on aninal

Tuse. Anhydieusyhydistas pf eoleaiedivine ni 8 conpeuns ¢ffesanla |,

i nvention have been illustrated and described in
detail, the inventiofﬁwi;?ﬂcﬂin1ted thereto. The
above detail ed descri pt of preferred enbodi nents is
provi ded for exanplp¥soHly A& shoul d not be construed
as constituting any | iHgNt&ti op=of the invention.

Modi fications wll be obvig @ Fose skilled in the
art, and all nodificati pas xt—~do not depart fromthe
spirit of the invention ¢ i ntended to be included
within the scope of the)afpended cl ains. Furthernore,
when identifyi ng peaksFassoci at ed mﬁh the fornms of
the present invention, such diffraction patterns
shoul d be considered as including such peaks but not

[ i m o ' S,

Zanhydr 958 PRI i HERin U ol e e ahmyrals
3of FdhmgPappund gigiaimzZy sbiarein ke cpmpoundhasEnhdecostpesiting
of claj ISR 1 ound is the anhydrate
forn§ég§&%%% coﬁ%ﬁﬂ%ﬁyg?&g$gin12, wherein in the

4c onpduergstalivse forded anmasous form t ei(2S, 48)4-8uard- taldeluoro-3-(4-

240- %Egr%&enyl)—L-phenylalanyl]-2-pyrrolidinecarbonitriIe p-toluenesulfonic acid
salt characterized by a powder x-ray diffraction pattern comprising at least

one of the following peaks:

Two theta (deg)* d-spacing
(angstroms)
6.1+0.2 14.4 + 0.5
6.4+ 0.2 13.9+ 0.5
7.7+0.2 115+ 0.3
22.2+0.2 4.0 + 0.1
247 +0.2 3.6 + 0.1

* Using copper K-alpha 1 radiation.



4. A crystalline formof anhydrous form1 of
(2S,4S)-4-fluoro-1-[4-fluoro- b-(4-

wo bawsapbenyl J- L- phenyl al any - pyrrol i di necar bpei/us1004023263
p-tol uenesul fonic acid salt characterized by a powder
x-ray diffraction pattern cegprising at |east one of
the foll owi ng peaks: Two theta (deg)* d-spacing
(angstrons) 6.1 + 0.2 14.4 + 0.56.4 +0.213.9 +0.5

2 + 0.2 0 +0.124.7 + 0.2

3 6 Ih%%%éﬁ“ﬁé”&b?iﬁé%'mré%%&mg tya@r morenf the foliawing peaks:
crystalline fOfl‘l‘\/\/@TthéPtla%é'Q orrprd a!&ﬁh or nore of
the follow ng peaks: Two thet 8 spdci ng
(angstronms) 6.1 + 0.2 14.4 +|0. Eiaeg&troms@ 2 13.9 + 0.5
7.7+ 0.2 11.5 ¥ U3 ZFe2 T 0. Z 440 7o + 24.7 + 0.2

3.6 + 0.1 * ng copper K-allpha 1 Fadlatl n. 6. The
crystal line florm o84 ®2m 4 her 4319 £ A& povder x-ray
di ffracti on patterfziSsubstamighizy gimtgr to the

pattern in Fijgure 1. 77 A oh'rmaceut‘rcal cgnposi tion
conmprising a corrpé’@rﬁita@ cl ailmed 4.8 +d1.hi ms |1- 6. 8% A
phar maceut i caf—co T CQNpPTi antydrous form
1 of (2S, 4S)- e R

b- (4-f 1 uor ophenyl Vsingleepigdrad- alpbra]wadlatlon

62- pyﬁ'ﬁé)h‘yg{aﬂlﬁg%rﬁ%’f'ﬁﬁhlfwlﬁ)eré ltilxjgggx? X k}%gﬁ%&tlg? {tern is

phar naceuti ca 1 on
conpw@t&rglatb\h%mdar tﬁﬁh%p&ﬁﬂcﬂm i Fduredr m of

7( 23 ﬁ& aﬁnéée‘d%e@ c&mké?] n?prlsmlg]a compound as claimed in claims

| uor ophenyl) al’an
2 pyﬂ"rsol i di necarbonitri I e p-tol uenesul fonic acid salt.
8. A pharmaceutical composition comprising:

anhydrous form 1 of (25,45)-4-fluoro-1-[4-fluoro-B-(4-fluorophenyl)-L-
phenylalanyl]-2-pyrrolidinecarbonitrile p-toluenesulfonic acid salt.

9. The pharmaceutical composition of claim 8 further comprising one or more
hydrated form of (25,4 S)-4-fluoro-1-[4-fluoro-B-(4-fluorophenyl)-L-
phenylalanyl]-2-pyrrolidinecarbonitrile p-toluenesulfonic acid salt.

10.  The pharmaceutical composition of claim 8 further comprising one or more
solvated form of (25,4 S)-4-fluoro-1-[4-fluoro-B-(4-fluorophenyl)-L-
phenylalanyl]-2-pyrrolidinecarbonitrile p-toluenesulfonic acid salt.

11, The pharmaceutical composition of claim 8 further comprising one or more
amorphous form of (25,4 )-4-fluoro-1-[4-fluoro-B-(4-fluorophenyl)-L-
phenylalanyl]-2-pyrrolidinecarbonitrile p-toluenesulfonic acid salt.

12. The pharmaceutical composition as claimed in claims 7-11 further comprising
one or more pharmaceutically acceptable carrier, diluent, or excipient.

13. A method for the treatment or prophylaxis of metabolic disorders,
gastrointestinal disorders, viral disorders, autoimmune disorders,
dermatological or mucous membrane disorders, compliment mediated
disorders, inflammatory disorders, and psychosomatic, depressive, and
neuropsychiatric disorders comprising administering a compound as claimed
in any of claims 1 to 6.



10. The pharmaceutical conposition of claim8 further
conprising one or nore sol vated form of

W@ 2854@8p56!- f | uor o- 1- [ 4-f | uor o- PCT/US2004/023263
b- (4-f 1l uorophenyl) - Lphenyl al anyl ] -
2-pyrrolidinecarbonitrile pstoluenesulfonic acid salt.
11. The pharnmaceutical conposition of claim@8 further

14C ONMPAHeSh&tHo@BECISM TAWRerMh& BRUAIet Brdiateies, obesity,
E,Z( At‘ﬁf'f?%rd@%'ﬂ?eﬁ?‘l’r as[_spmw[‘élﬁdéﬂwf _constipation, encephalomyelitis,

lﬁrﬁémwnaﬁm%r fsutiytirogh, Rsstiedamags, Hif/dnfiecticn; Bnbrglals t.

cI a, “fgnyﬁgt%rnfngﬁl?rﬁtglr C%{ﬁp&n ?%g%,ﬂgg@?lo%}s@ssure congestive

pharrr&ﬁeantur@abﬂnwrsaspargsamcmcs@abmon di | uent or
exch£|ent met hod for t

165r ofhorBRsuos RutEidn o ettt BErusR e
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