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WO 2005/ 116014 PCT/ 1 B2005/ 001194 PROLI NE DERI VATI VES

AND THEI R USE AS DI PEPTI DYL PEPTI DASE |V | NH Bl TORS
wo-bdEDIdR THE | NVENTI ON The invention rel at es POI/IB2005/001194

sel ective inhibitors of the enzyme dipepti dyl

pepti dase-1V (DPP-1V), 5 pharnmaceutical conpositions
pRONBECOHRTVANGEN SRS TheiRe0$E her pirkePidvRgphi™s BAGE IvaNGIBITORS

condi tions aSSOC|ated mbég E 8 g EB t hat are subj ect

to processing by DP THE | NVENTI ON
ThBi*RehtMn (dileStokelbdtive Jinhitdtors of the |ene/nprdMeead3/emegase -IV (DPP-IV),

pharm#&ﬁ cglrc%ﬂﬁ)bat]lch)é trﬁye%f %hy F&% tr%'ﬂeo?‘lfotr §E4tng ﬁiseé@eﬁ)% doGitibrs@Rociated

Ine or alaniné in
with pr%e'p%@?tt4r@wblq9ﬁppr<\99$5@96>é|QF’é’v'é!d to be |nvoI ved in
di abetes, glucose tolerance, obesity, appetite

regulation. |ipl 4GB &RANFOPHRINTENTIBN OPepL i de
netabollsn1and T- gﬁ$ t he
DRR:YJF8isrigl4y) issrisring Broleasq ol regfererally Ryorqiyzenan Hrt%m'w‘ dipeptide from
protein¥ hAGhgHr&ive BF &arN\e i @ - ;BtﬁhlondEEﬂ:TPald'aé behBveafto Sel e bived ia diabetes,

glucos‘gt(g%&a@ﬁ gﬁl%ﬁ%o;e)%t}(e gegﬁlu ion eo?miemg%hl her sfshﬁe%% %h dggnetabolism and T-
cell activetier, amgngmmml Agcerdinglyt wnsrms,tratlem ef\%&Fé'd’ ipfibiloENe Ma@ prevents N-

termlna]r ée&?&%h!)ry ofhsﬁﬁstrgﬁe%pﬂldg@l th@r@ﬁﬁ’gsdltmgﬁrhﬁ I'feQ Blt'c,ru%hn@éoncentratlons of such

| ucose honeostasi s becau % tes include the
pept@q%ﬁé'ﬁ%f?f)%%?%ﬂ&’é% a35PEIRiag mﬁh foCR 8'%%‘5 F%‘ée'ifat BP- 1) and
DRFBIY Hab beénrimplidatedritythp obrytpegitglutese(HEhfepstassi pgaergets sfibstrataginciude the

incretir}'\#?érﬁ}c]ge? nl%qognwa€P g&é ‘ljgﬁlfFf ﬂ@nﬁ 53?&: Hﬁmowj&ﬁypéﬁﬁig%ﬁ? Cleavage of

the N-teygningharain agigs fjem Iﬁfrn&zﬂ‘ %é@nd@f%th%v Hpgtionglyrgastve GLP-1 "has been

shown € ﬁﬂ&tdff@ctﬂafahtﬁﬂhlsetlamﬁrdw i Byihe @lidbbitc patieits ared tatreice the meal-related

insulin 5%§#e$e%&”a@§lr e%gﬁ{lltc é)iapen?-sy eEP]1 aqplgpéh" dte Bakbwggegug@sa%ety

regul at e sat
lipidemig gridcbstepgenasiel Exegasogeldsi §as tBea §ERBS a@em&tﬂwa'sf%@é'ﬁms suffering

from a&ﬁ@t{%?&ﬁﬁ/ s¥Adramb, faﬁ@ihﬂﬁrﬁﬂ iséemidraiterbssesuf fering from
acute cor S
Y

resultingrirehighver sirdlating canaeritratiengohthase rentidsfs, iGgrpased ingdinefretion and Improved

glucosé t%ﬁa\"ént:é réht thé bgg sgch @r’fesé? bﬁs‘éWaﬁ&ds anIﬁ-ﬂﬂlﬁﬁiBﬁ({r@érb @é’g%rdéﬁ as agents for the
eptid secretil on

weatmerih BPB4 S ER GAPET BYRHR BUCOR TGS MESBYe. Fifggion reaiment |
with DRFBEEnNIBitorspey enfSRBgraation lof Néurapestidere(NFRYY ar betidecasseaiptart with a variety
of centﬁzﬁerﬁ&@ isg erh EE@\'H N d Pleptdé P& hnidh I@a@%@&ﬁmk@d t@'gﬁﬁ?&fﬁﬁeﬁlﬁhl conditions

ose to erance | s i npaired addi t1on,
such ag ylgags, h‘éﬁP'e bgyeldiserse. and infAma %Pew‘isf’@%*ﬁt s degradat i on
In §fite e the @a@Pdisadeery’ 01(|NEEJW anditspmpdcqdent akissreaatusd inthé treament of

val |
sonacf bt RSON o BEMOURCAURLET, A B e,
acetohe@mrﬂes bigvanides (6. :a@nferrwe)r getfprpyn, f%P@'Q?GW@PS §i9s égsightazone), and

ploglltaé&dz dsiobdi ﬂ&ﬁ?ly@ér& c B@éﬁﬁ thditegiaRat of ldbstes fethatis 14sB ehaR datisfactory.
vVer

t b
TR R B BT 5o b AL T 5By SO T By idtRfe patn:
in whord icsrcenite vailale arabhypegyesmicsagentsagd |0¢f{§zgt$ve( @qglres multiple daily doses,

usual chbp lseiF- We%’cﬁm”bgt@vmlﬁé?lbp of tﬁ%ﬁﬁ@pna@%&é&@% RBlA@ecessitates frequent
uani

csimaiigd 3030 Ssmii B P b P ey ancxcoss cso o
insulin paused hylpagiyreeiz st cmsemyep@glrgngemfmn‘agmmormm@es in blood glucose to
coma, bif &k BB of diabetes renains |ess than satlsfactory

he ‘'use_of insulin, necessary in Type 1 diabe
TP AL DIPR A ATBIS8 LR S BIPgRAC T A i G pie i Le! apgpts. and in
more sieedITasEs, lir3ltr. owaer, lteendlieicallyal ailapledyboglyeernics eayenat e side effects that
limit th%pt?sf s f%r{tl}ﬁn R&QYL odWLzHc t'g@ntéi Q\}hl[ n% 95896 fewer dtRUAMeE or succeed
tion. term nation o € appropriate
where ¢} aﬁ@'éﬁb?m@ﬂFPW necessitates frequent estimations
of the glucose concentration in urine or blood. The
adm ni stration of an excess dose of insulin causes
hypogl ycem a, with consequences ranging frommld
abnornalltles i n bl ood glucose to comm, or even

I T — a4 o —— o .
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WO 2005/ 116014 PCT/ |1 B2005/ 001194 -2 Poorly controlled
hyperglycema is a direct cause of the multiplicity of
waeowphidat i ons (cataracts, neuropathy, nephr opeR/B2p05/001194

retinopathy, cardi omyopathy)othat characterize
advanced Type 2 diabetes. In addition, Type 2
Po@ﬂlya&ﬁtr@%d hfipefghenidiba direlt s2a6 ef thé atultrbllaﬁxq afeswiripijcations (cataracts,

0 iabetes. In
neuropﬂ&b @Fﬁg Sathg%:%%ogamkdc% o Itﬁkgliﬁﬁ?%a%c%ﬂzé advARekd Type2 diabetes. |

o, t.he overal
additiomdype 2fiagetesrisia m@rqu |dt59asgttlpq4 fngHegﬁy @n{qyn@srmggh@demla atherosclerosis

and hyé@r@ﬁé‘&ﬁﬁdd@m ighRihrly @dlin dlergvinEr@rait e atterortlityrdttyibutable to those
tabl i sh hyperlipidema as a primary risk factor
diseasqSor  cardi ovascul ar di sease (CVD) due to
Epitiehniniagival @ideséeshas Atrhip estsiskaddypeylipidentia adg ATy riskofagier far

cardloJ\%E@ﬁyr Ggeé%glr(%@) b tdjﬁﬁér&de"bstshﬁth%é&l&ﬁslﬁ% 28c0gnizddo be a leading cause

of deatafnéa%ppugdﬁ'ﬂj?%wyest%r? Eﬁ%ﬁ‘gt%\lﬁ)n's é%{?e ia alcr%elv%se ia%rpg dlabet|c subjects,
at leasi part Bsvaaseat thmelxbtepd:eeof imudtiptes ndbpandent risk ffctars eich ag glewsa@tolerance

left ver® |cg|f‘?aﬁ R%E:HB ﬁd%@;{'}e@ten%&w ih @fid pdb@l@ﬁéri SUJ:C@ESfJIYrB&hbﬁtQWHyperllpldemla in

o e Pl S s G bors modc

.nmongﬁpulatlon and in diabetic subjects in particular, is

ng%rng ?]hlq Ioo?ﬁ?e%%&r@qgggormﬁgh 91%‘ C n'dEHS?fJ, ﬁ&%ﬁraﬂents in whom the

ressure I's a condition

 causatist ORRE GUEHS0 " ENEPOpRL SUBh { oA TAGGIAERON 1 SRS ZE7pBtod Wi disorcers

such aé‘&%@iy Qiabéléss @ﬁdijeﬂtﬁglydérlﬁémM’landﬁllﬁ kndwesise hypeatbtision is positively
t en

assoc@%fg\ﬁl ha&eagﬁ)aégre' r)S?na faﬂ%Be ? dSSQI%l(g t}—@ﬁer\/gngp ga{nsa(PJOQ:%E buté'é the

ycer I em a
developmehtjot atharoscieowsrs ant gerohary dingash SHY@F\“?@'OD dggetthe\/ witky insulin resistance and

: hyperlnﬁ§§rﬁ’i5'&k‘$ﬂsé’¥hé BorfaRfdtion bBdympidins th& ithbradiévize WictaboRd§ndrome, also

ertensi o so congribute to the
”mW”G%W@Wﬁﬁﬁ%¥¥C%FW‘Fﬂﬁﬂg§§F@$%§P§mhﬁ% coronary di sease.
Oldgipeis b eveti-kuown andgerhinem riski fadioriforgd teyelopripritoh atberoggigiosis,

hyperté?'%i@ﬁ rdnH RiH&83 dhe ﬁwgﬂpr‘de%?oﬁeﬁﬁy &ﬁiﬁt%ﬁ&étle@&éq@&a@fs irfeYdBBihg Worldwide.
aracteri ze neta

Curreniiy 81 TP ESIoGEH ABEMS R Bl FE R AR A G S 2 gooeptaby.
Odthpsiobiy isl espragredslve skst@win disease coaraaierized leowwon@denswaﬂdh e
mlcroag:%‘{% L?Q 'EE{&EW{QF ot B eQ§§dee\r/vﬁ’r$é §onse<51béﬁﬁﬁér&a[§§ '|rpt5bne ﬂ'ﬁQllty and

I nci dence of obesity and its re
suscepylfy & fsasture Qsipoperass #Y o FanaAUaReeS ofShmAERE p3F bQP%W fongih are a
s:gnlflcﬂh&bmkrﬁﬂy cal origeedsed aloebidily andl motaity. hat reduce

Hegﬂ slty . 6h E’:? ﬁéélt¥ glo%lemqroﬁgﬁﬁpthﬁ QY. My%&& pﬂiraﬂr?ibr% dréa

I‘O ressv aracteri zed
SIgmfxqgotmeuree ﬁfsm@ryahareawng HosmindiMiduale vitl Raart gispase; 4748 ?%?Paa‘fsyndmme

denoteb Qﬁ%n@vﬁfé%ﬁve oM ai'é"latatngB\OBS eiieeaIbpihdat aranydsardiahiefarction (M).

T@&%hg&,% tF%ra%ﬁ avtaﬁasb? I*%F th 'trleétFn\ént o? d{aﬁag H?p?e nglycemlthwerhpndema

€ consequences ﬁF
hyperterisiormpesityazns asteopdrepis tfler@aan cquinming nerd for atqrefive argiimproved
memmbgcreased norbidity and nortality. Heart disease is a

Vqrrragysgﬁqflgq%glﬂstsfg ISIEIQE/ 03%%3 Igsgnl{gsecglg%}ug%stygf et NIVCLCarr ?Ie("jl (I:mal Chem.,
6, 311 @r9eg)gOhimds et Rindirvgschf slesFutvire, H 99 24,1668162@ H9B9); Wihauver. et al., Annual
Report%mlﬂ i Sﬁ(ér‘»(é?ﬂétme 1@?@@6 ©8oRNabLERE, SEx)bé}PoBﬁVIﬁvéaf DRIg8, 2 87-100

elro ngwan acute néggsrdl i nfarction
(2003)(4W)We'%“a|‘h6‘lféhc‘ﬂrh &stt g gi ¢ le for the
OfaNedinimstbred tordhaubed tast,inHiytBRRYWeeataentlyybper prepiret such, as those
dlsclosgg%qtﬁt%r%gﬁdngnﬁepé)ggﬁ& \(l\bq 0B d7pst eoporosi s t her eis a

ont1 nui ternative and i npro

Dl?Fhlé/rla'prI@sS sughres 19se Fisgesedin W2 ¢e7 pers. qe{/e\ieﬂm #it Pyinkibiting the
degradafiéh df tHeGiagF@ Horronéd) QUSRS GIRL Tiadrefore(tl Isimpdviadi tbatrasuitable

concer‘g%t(:cbnrdé theBEan Mﬂbl%g g%av(?%m% ? é)basﬁta t@nrlf)lh gﬁg?vc’ c@{:m%etﬂﬁy with the

Annual 35 Reports in Medicinal Chemstry, 36, 191-200
(2001); Drucker, Expert Qpin. Invest. Drugs, 12,
87-100 (2003); and Weideman, et al., Curr. Opin.

I nvest. EXugs, 4 412 420 (2003) C)ally adn1n|stered
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40 degradation of the natural hornones, GP-1 and G P.
Therefore, it is inportant that a suitable
w@onseniati on of the DPP-1V inhibitor be avaip@biB20031001194
plasma to inhibit DPP-1V cot®8cidently with the WO
2005/ 116014 PCT/1B2005/ 001194 -3 secretion of these
secreti€B dPtHese GtIP-GlaRd I8P hermeses. Tlo agbinvecsyeh Bla¥ma pAnaeimgtions, it is preferred that

the DPﬁ?ﬂﬁgBﬁ&zﬁ)hB&ﬁds Ifaintah é’ﬁl?‘ﬁé? "pfa@qa tébntratifeoJaPimk Yhan that which would
Itor conpounds main

h
* oo oxpRRRIBT PRI BT U GUHOT FRRPOVTa=UE St PO S RBLT VOB 142T".

Thevepes, tweelt i§ asedet I'$_an oEHPPadestﬂBdetRaW infiibiton camerpung thethagsquivalent
or bettérlmqv%h?bﬁt)ﬁsa‘éﬂ/it}/ Qnmapr%é idtAind & hi gﬁ%‘gp_ £FRcBnceP@ionoSer time.

ded i s an orall m ni stere i nhi bitor
conpound t hat has%@l&ﬁ_ﬁMMr DPP- | V

Tre PRsBit irReMtiRGo1hgs tvcomBBurldD RavimtRh&btAictufe & Hotrgli£ () pl asma
concentration over tine. SUMVARY OF THE | NVENTI ON The

" present invention relates to conpounds having the
structure of For R1'Q CHET Rz XX N R3 (f, 2)\
NNHOZ(l) 10 or (gepriodrugzthereqf, or a
phar maceuti cal | y accegt e spalis q 5%id compound or
prodrug, or a solvate of ou H, prodrug or
'salt, wherein: RLis -(Cl- C1- C6) al koxy,
-(Cl-C8)aryl al kyl, -NR aRb, Mydr xy ano, aryl, or
heteroaryl, wherein said (%1 C@)alkyl ("sai d aryI or

rodrug, or a solvate of
ora précmégthgr@&eBPaﬁgﬁé mé%utg)%y %bg@dtéﬁfer %élkb'f Bcal(%b;'gn%und or prodrug,
said conmp@)d( E’IPd@e)Oéf%k‘oWSle’e'” C(O) (C1- 08) al kyl , -C(O) NRaRb,
RUiY 4CQCs) BIRYI 008 FG,)akoky, O(C e afylallgr, NRER )hb/drows cyano, aryl, or heteroaryl,

wherein %%& iga bgalgﬁvﬁa{ld a%ﬁ:]l)r %21 ﬂ!atgr%é%t is o;gtﬁ;ﬁal Wnﬁhéﬁqh@bbndeﬁ{y with one to

tly
three - ﬁ?@Hog_‘ém(Cp@@q_k@g) QK(R)WA Csﬂlw C QpNth{t é:lyg'g)p pﬁggearnn,:& trifluoromethyl,
(C,-Cf,a)élrah R - ds)alkeiy t(gges)b,eroammt dsr phbmyl Niridrwbgeih RitapmR’ areyihilerdendently,

hydrogﬁ%t é_‘r 2%&713(?} erylc o%e‘tert\aa?r)ré,?] R g(g F&:’j thgn ﬁ) m%ﬁelqtrogen atom to which
they areratiashpa fermesfosn \adhmembeias helaecysHc ftoWheren &efe ﬁng optionally

: mcorp&?ét)égﬁfnaddﬂfonﬁ hé b twb |n%gé’i€b%@rﬁt06£mfur Ry hatcbaiinaar e,

dent | hal
R et ety EerrY| hara atpetl G oAt BERGI e
Qs a ed¥@Rnt borEFC{Q-, @r tiker ocycl oal kyl ring noiety,
H@'P%' aqwir!)c)ﬂlclgéiaﬁhhé Mbigd, é‘MnBr'iblly eé&mm@e wit® (i\P&H’e to four (C1 Ce)alkyl

optlonﬂlé“sbtbsgw egtvwﬁgne to( ha&’%l Cc; C%F%ngy ﬁ}gﬁ”8g*éa ogen hydroxy or -NR°R®,
or (B) NG ACHatylalkyy optidiiddyRiybstitated (iB) one(t@gp(@elpaerquh&y(]C, Cs)alkoxy, cyano,
Hbstltuted with one to six hal ogen atonms,
halogeﬂ%%%) aﬁtoxy, cyano, hal ogen, hydroxy, or -NR aRb;
nEzep Q'eNGero or one; Xis -CH2-, -CHF-, or -CF2- and Y .
X isS-CHEHGHF - -dcHEF,; ar@r'Y is GB12-,, -CAFQui -G€¢lt, prh‘aded/ﬂ'lamvhan nés apaeX and Y are
e . t and when n is zero Xis
not boé@gg?a/‘évﬁ%" r2'8'ig(grtoﬁpgréo]-‘gzgzzr';agor cyano. The present
Ziishydiogero®r C¥89o rel ates to a pharnmaceuti cal conposition

Tl‘féJFBTQ{ehﬁthtlaw élﬁtﬁfe&&@lﬂé h pRdringceutiél edrip@sitioryeongsiug b trefapautically
effectnfeh%:ﬁ)%:gp c()jf as mgo%r];ljporf éste+t3r\éll%ﬁtﬁdno& a &&% @%@Er%ggpuga pr}arm%ceutlcally

ar ms
acceptelgepaLa maﬁompmm @rodeng. aﬁlv@@toéthéfcom@méo%%%%r salt, and a

phaerJegﬁJaN)ga&@ptﬁlﬁb Earné}n@ehﬂ:le pRABreRtidietal | y acceptable
arri er

Thwgﬁm |8¥]en? ot (tcuﬁg(?,r r‘g%tra d %gagm? 500e 3? Es?ﬁipg gitlab?te ce,ongg{n%%g %mlmsterlng toa
mamnahl ialmeédsf socmipratreém g tredapentiostestientiy etagnognt of a compound of the present

invention, or a prodrug thereof, or a pharmaceutically acceptable salt of the compound or of the prodrug,
or a solvate of the compound, prodrug or salt. Preferably, the type of diabetes treated is Type 2

diabetes.
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mammal in need of such treatnent a therapeutically
ef fective anount of a conpound of the present 35
wo swentdoon, or a prodrug thereof, or a pharnaceut/iBaédop1194
acceptabl e salt of the conpednd or of the prodrug, or .
a solvate of the conmpound, prodrug or salt. . o
Ther peéssnibveption asiitipRalis rettesdp atveatas! of realing @ cprditipp srediated by dipeptidyl
peptiddte 3P f £8amME) c%%ﬁélﬂglﬁPrMstaGﬁ/tb B2 MamfalihPded ofbudiieatment a

Inven

therap%)q,né%{ V- ehacnge enaﬂla]? %ﬁonmgand;% éray%reseafa e%%lsn ofa prodrUS%ePeof ora
pharmmpl}aad;a&&eptable saltaof maqimqﬂ\pogmmpr@rm] oa@{ml\rﬁtesqf@p|pr¢gmp@nd prodrug or
said mammal in need of such treatnent a

therapeutically effective appunt, of a ol d PF
T ERRS AR RS G SOTRRBP o HePEGT TapHgn are ussflffor e
treatm@ri @f dratndst premdbw Typephbdiée salt of said conpound or

Ty t%?r{pg%hds and%pac‘r 3 §a| Q{J:In &%ltngnsc Wtﬂe H%gent P estioH gre(%ﬁso%sefdl for the

armaceut i cal conposit]ons,

treatmefft of ﬁeeq@mé@ewasedvéﬁ@%?Pnswe"%\gfé?w‘cwq‘}r bt gee nof |irgiigdie,fype 2
diabetédf Tﬂjeabﬁéb%&;s @bafeargabbse tdi¥afce? hylieadie@tn, métabolic syndrome (syndrome X

and/or br‘,sg% I'ﬁ%ls ar\ce%}[]r?dr ‘:)l a(ﬂ%% L#Ial r%@ilabcge gg?g‘éé hﬁﬂﬁ's cg{arécgedlabetlc

salt.

nve

neuropafhy ddighetie nwropﬁéptdiaeats:erennop@tév a’taéat'%fpmnoeﬁgv \Rmsefh "conditions
exacerbé\@d Hﬁ&esuﬁ“hy@ﬁ&sﬂﬁt hﬂpé%l&@ﬂlatﬁherdéﬁﬁﬁ)s% dstbolbradis tosteopenia, frailty,

I
- bone l?fé'p%’ln&f@%lérﬁ‘l %cutsér?&oggr& Isyndronge ur?og'tsn%at%rg qG& a)gﬁcgmg(hormoa? deﬂmency

infertilitynsg|td mlyoestucswamemdmamy degﬁmsmmrma i$BroRiB éatigee. epllepsy

eating Gﬁbrggr?' chronfdf pta|?1r hlEdh‘él ad&%ﬁ&f aﬁéées sl Gmh ﬂ@ﬂﬁrﬁpﬁbthw, ulcers,
I C nepi no

B kS RSP oq Sk LSRR B4 ovaron

disease pegietsion ihper2 diastesn, hyper | i pi dem a,

at heroscl erosi s, ost gg@pﬁ_@g@sdﬁﬁﬁgnem a, frailty,
bone | oss, bone fracture, acute corq

Trgfgins usedfo fecritp herrsesgrtdneRtad B e | Byng |”éﬁ'8'993 hgkpin.
Theplirad tohhiynadeigicslly gwoépratyes tindicavesathyt ty ritbsigneted eavsiérevehicle, diluent,
exmple%ﬁ?); g?d%goéglt id ggn%mi/ %henQiBJI@ an&/oF ﬁWsQHlﬁl ?oﬁﬂ)glltﬁ@mfh the other ingredients

compriging wé@muw% @n%pfyalomplpﬁ'yucwe@tbiww t?ﬁa&eP'P'iet“yhef%cher s,
" THel datton Bloh &umwel of SHENriBlEhydiddhrberveantaiiing fooesds hsgerrdnm indicated by

a prefn p%s&nggrg\qﬁe mTc'rXrﬂL?rrrm ME ?a%ggrgte u&?BF (%é%%f)h E%m%&&%@%ﬁﬁo%r example, the

preflxezdcméamér pred Gst@diylt dndigetecan Blkyltmeielyral B nteasy ehttPoR’ carbon atoms,
mclusan‘ﬁhuts her Jx@}nb@V\ﬂd@s)Hﬁﬁrﬁnﬂgﬁsdn@r @feRto ahkyPEH@SE one to six carbon atoms
armaceutically acceptable" indicates that the
md“$ﬂ23|gnated carrier, vehicle, diluent, excipient(s),
Theatdfno talky & denates aga@rnlehtaqr bsandwé ighaia bl gartwn@icms whsrein dﬁlalkyl group
opt|on£il9 rﬂ?:@?pbme% oWk bimérB %o@ﬁd"&ﬁndlé"%rﬂg'(ﬁab&mblﬁ&ﬁ?ﬁ lof @duBl@ bbﬁd% and triple

s o ) o A USD 5] L TR LS it U a2
methylp@pérgy 2-toutedy| 0T abltedienyt ethanyli pngpargyl, @bd e likeer ei N nay be
Tﬁentgl.ln? aa'ik%gj"ﬁ%fgrrs%og tRaighl @rfb'ra?ﬁcﬁﬁfs hﬁﬂéualeﬂg s&tbﬁte@ammr%mg of carbon

mum nu car bon atorrB I n g
atoms émﬁﬁﬁ fean exygen g ipl s gttached ©1R) Gor eki}'l“‘:t“?n cfxéﬂ 'B%l?fk%h“y groups include
methoxm dﬂhﬁ)éyt Bropakyahutoxly, ismbedxy, Bft-butoey,iand thgdike." 2" to "b"

% on ({f}igaﬁkrrf ’dendé&éléé?a%gd Pg ?/cél |rc o? é|c%@gq}l<ogikyl éqroua C&?loalkyl groups
may b@%lOt\@iIYé@Sﬁd @aafm'céwﬁ@arbqnﬁ syahas\panzemp ko f@f@r Wﬁe%VR'W”‘Y' groups, such

as indhGINPH A 1Re S Examiditof Bfcidalk@fdLRE inchiaé Bycbrop@l BeBb@YICdyBlopentyl,

in the a group 30 optionally incorporates
Cyc'oh%’WE%ﬁJOhﬁBtP’leaTiJ E%l’kg or triple bonds, or a conbination

of doubl e bonds and triple bonds. Exanples of alkyl
groups include nethyl, ethyl, propyl, isopropyl,

butyl, isobutyl, vinyl, allyl, 2- nethylpropenyl
2-butenyl, 1, 3-butadienyl, ethynyl, propargyl, and t he
i ke. The term "al koxy" refers to straight or

branched, nonoval ent, saturated aliphatic chains of
carbon atons bonded to an oxygen aton1that IS

e . o a o o o R o o 1
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The term "cycl oal kyl " denotes a saturated nonocyclic
or bicyclic cycloal kyl group. Cycloal kyl groups nay
wheoosptdoonal | y fused to aromati c hydrocar bons BUDIB2865/001194
benzene to form fused cycl oabkyl groups, such as
i ndanyl and the |ike. Exanples of cycloal kyl groups
Thenermu'tielogent bopalo] pypresem}ecghmpgqmo ﬁu.}o@q) @p@ mjg atoms and substituents.
MeRR I|¥|or cIUﬁﬁ)ﬂ*dﬂKﬁ dr&@rb%g ]f@roékém le,
S e e
a”th’a‘ieéﬂrfé’é’[é%‘w' ”"i‘théﬁ'r E‘f’e”B’PtBrﬁBy W‘Fr%rab‘ ﬁ?ﬂ i odo atorrs and
TrRubet datylatdyt’ sneanslérealktye gnoup, as yéfined bereinalsove, whenait gtdéadstonerof the
u
ryorooB Y ey AEIEBh LibsfiyR napﬁ*’ﬂ*" Mhﬂa%%f"ﬁﬁ'ﬁéﬂnylg", bifkbove. Examples
of arylahyberguns ingidlet inter fliakkenzstGEOUPSr m " ar yl al kyl " means an
THl o - h%@uybloa&sil AgfempRtledBitrereferlnoy B, HEV R @hdbodd, réf€@sd a saturated

four- to %%gme ?ré:a %%e{c)ﬁycg (resrg(_} ?y}st%m? ttgﬁglg%seg Ha Rﬁee gr six;membered aromatic or

'so”as def I'ned
heterodrematicriab eyatem. Exarmplee of heéﬁfocuﬁl%lwl BRPHPSROOR[ISE f hqmmws@zmyl piperazinyl,

plpendilln[.‘)))‘?'l’()l'q’chr‘ny¢1 az&%ﬁ\?b/b rag gb‘;‘b‘{b([:% 4 ?Hﬂeﬁtﬁ{ymﬁedrigf@{'@&[g Z'Oﬂ?ié#ﬂ‘gir 25 -diaza-
bioyclofiep H’r‘@’éﬁ’&'l’ gpgoe'tef'ﬂwm qaéﬁi? rﬁl‘ﬁ‘baél"é' Eﬁg%er ocyclic

tetrahynioficR, 4lyyistabefs, S@jryiaaingl 4.§.6{7steathydropyaazololied-aloyrazinyl, 5,6,7,8-
tetrahyﬁﬂoﬁyrmﬁmed']ﬁﬁmﬁ’d'yp R 7 @teﬂ'ﬁhydrbﬁprﬁ{opﬁf QPRnlidy! locRBydropyHEIBE3,4-blpyrrolyl,

octahygf@%n%p&z} %fgyrﬂfhtl %r%g%g\fcgj% %y]pCtgrjyg 3& %%z[agpmloig 2.1]octanyl, 2,3-

dihydrqsyifd[iﬁdiéndhwbl,pemy&tspcdm[myéne 1,4’-piperidyl], 1-oxa-8-azaspiro[4.5]decanyl, 8-

it | 2H-pyrrolol3 -
azabw%loif%@bt@( Zoi ﬁﬂ)‘{'fﬁﬂ %]oxazgpmyl hex% ydélo y2rro 2o[ 1
d]|sothqap@¥h1 drqumde 2 -dlazasp|r0[4 4]nonany| 6,7,8 ,9-tetrahydro-5H-[1,2,4]triazolo[4,3-
all1,4]1daRpiry 55,6-ainy @b BHiMidatd{ 1, raparaziiyl, 526-aihyay -84 N3, K]triazolo[4,3-a]pyrazinyl,

56 7 8. i . Bl
o N A S g,
and the liker ahydr opyri do[ 3, 4-d] pyri m i dyl, ' '

THe: térm/" h&efo@?y[ BYEIEOPY bhadgdlié oBpdilycl gy atoiafly heterocyclic ring system.

Exampgeét EH%)/ %gb/q;{&@:sg% prfeg%rpzélrscr)tg\&/?lyl tganél%%‘ zol I,qugfc??f%z.ohyl,
benzothiazatyhrbghzof Barg/, @erypﬁﬁgnylymr@[ngdqgolyl q:nwmlla)ﬁyfpranyg fgropgidyl,

|m|da251b;5W|FHd9/i59ﬁ|B&[ol n%@%lﬂ-alﬁho 'léé&tﬁlh(dw lidothiazolyl, isoxadiazolyl, isoxazolyl,
rojl nge

oxazolqB 8 oo et B RRBS) Py g By, yrlopyimicy.
pyrrolopyiiylapyrézoloRyrBnidy! Spytazblylabyidy opyeimidy], Pyrfaly! Ajuimraidsiuinglyl, quinoxalinyl,
tetrazoh?ﬁ% Ej/r itz By fh%le]B;?yr 8y, tHbhcptid, An&HyY briading- b AdKA, 4 &1-dioxo-1H-

azaspiro nonan){ke
1,2- be’@°’?°‘9'39°'¥'e‘txﬁécﬂ Lopd (e84 t ri azol of 4, 3-
Tr@|terin bkel| mzapi a’ryakbonyl group formed by the combination of a carbon atom and an
di hydr o- 8H i m dazo[ 1, 2- a] pyr azi nyI
oxyger}sat%ndl hydro-8H-[ 1, 2, 4] tr| azol o[ 4, 3-a] pyrazi nyl ,
Thp gy’ ISHRFHWWBHEWNP% @[hxdrgg%a&w PR ule has been replaced with a
different afontbriyélédateS Hihp Yoo [nﬁle%uld]r@ﬂ/dd@tlﬁ@/rhydrogen atom is denoted as a
subs“ﬁ)% azol o[1,5-a]pyrimdyl, 20 and the like. The term
eteroaryl denotes a nnnocycllc or polycyclic
Thersgrmbeli'c repeesents @yeYalet boidg system  Exanpl es of

TH%EHhﬂis@ BhaH deeﬁU P&er@ QWEdIVEaAt, BeREQrSsitsbivare lthdt does not interact with
oxazol xazol

starnngorgﬁtgréq‘ffsu Ir%ﬂq t¥ |ng mzeglla%O Sl ﬂodx%é in abr%annzng} tﬂ%t%\%%r)!ew affects their desired

enzi m dazo

. propert@snnol i nyl , furanyl furopyridyl, im dazol opyri m dyl,

THe%:ﬂ@Zﬁéa)ﬁlwg HiadRdo l)b" treatmBROLYdmplbyed BieMAhdldes preventative (e.g.,
I soxadi azol yl , isoxazolyl, 25

i azo
p'OPhV@ '&Edﬁaww’rerﬂ}ﬂcura&’(%ﬁﬁeafbre Us. oxazol yl, pht hal azi nyl
Thetpbrasel I'thgripeupsatin gffetiive amgunt” deeansign amaapnt ofa eppoun df thelpresent
inventiG@Vh&Q)) gg*g bpﬁgven&%ﬁ@ﬁﬂldaféyalbﬁsg%ndlwﬁr @'Zdigoycler AydtieAdtes,
pyrimdyl, pyrrolyl, quinazolyl, quinolyl,
qui noxal inyl, tetrazolyl, thiazolyl, thiadiazolyl,
thiazolopyridyl, thienopyridyl, thienyl, triazinyl,
triazolyl, 1,1-dioxo-1 H 1, 2-benzoisothi azoI yI
oxazol opyri dyI and the I|ke The term oxo nmeans a

o Y o -
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starting materials, reagents, internediates, or
products in a manner that adversely affects their

W(niam'slrlﬁmim pr opert ies. The ternms "treating", "tPEHIB2005001194
or "treatnment” as enpl oyed Reérein includes
preventative (e.g., prophylactic), palliative, and

ameliogatgsari aliminates one er Mers gyrpriome of tﬂrﬁgarkmqlaag@ease condition, or disorder, or (iii)
prevent§ JF%EI@WHE bits3l b%6ne b @6rkisyBptaiB Bithe pArBEUNS dRBasdNEuABitior) bor disorder
¢o ound of the present invention that (i) treats
de“m%W p€vents the particul ar di sease, condition, or
Theitgror "deamma'ii$ an ativigual atiew| thells QMS'YDQU_GGMaxonomrc class Mammalia. The
class NPT AIBAAGR(0 0L 3 hmpred nafEs! F?rroﬁlte@§ ,ch%paﬁiéeg‘ GRNES AL swine, horses,

or nore synptons of the articular ease, condition,
sheep GOt REle, Tib? ENCIAS( I 1S PSSR FUHTIEN ghe lEPH L maRE A0 S BE-
Prefteatly; theb@p&y P bianes pregent ineerpian baveuheastrudiusseA Fermula (1)
Whereiﬁondition or disorder described herein. The term
mammal " is an individual. animal that is a menber of

R inan enteiesant oplienaly suRstitelpd ndeppRgentiy with %l?s‘o NSRRI ha'°99“ nitro,
tnfluorb:ﬁahw d@rc,-,famyr SEACHAIRoxy MIORCScycIBRIRK.&Y Bherghi Mpanzees,
gorl 3@ éqktle swi ne, horses, sheep, dogs, cats,
LAY P ' the present invention,-the preferred
Rn@dﬁdp1 Coalyliandan. Preferably, the conpounds of the

HET %Sﬁ&tdrdyﬂ}é@@rtakrﬁﬁ d”kﬁ@r‘rﬁrn; h;?yrr%ﬁd‘ it t5Le- dﬁhy@fc STtz 1(2-3)pyrazin-7-yl,
erer
- 8t SRR RREL Hpmpan .

Mh@| poejerably,ring gagpourid of thieforagenmt dmvettipplhave \he:stﬂm)repkﬁqrmula (1A)

-(C, - C6) al koxy, -(C3-CB)cycIoaIkyI, or phenyl; R2 is
-H or -(C,-Cﬁ)alk R3 is -H-(C -0C6)al kyl; and HET

is azetidinyl, nyl, piperidinyl, pyrrolidinyl,
5, 6-di hydr o- 8H—|n1 zo , 2-a] pyrazin-7-yl,
5, 6- di hydr o- 8H—[1 |azolo[4 SJg]pyra2|n 7-yl, or
7, 8- di hydr o- SFprrld -6-yl. 15 Nbr e
preferably, the conpound
have the structure of Fo A) NN(n2)nY NN’
Z HO (A wherein Rl isybengoi sotai azol yl, ‘
benzi soxazol yl, isothiazolyl, isoxazolyl,,
oxazol opyridyl, pyrazinyl, yridinyl, ﬁyrrnrdrn I, -
Whefe'qﬁ‘r ﬁ@lenmth'aqwln'éﬁ@alls@ww}" 5ot '9%9%1%?40')" OXRZROPYAY, pysazinyl,
pyrrdrn}l, mrdi’rw'qiluhblﬂnyﬁq@r&ﬂ&myﬁ eHidviia2g 19|, br‘llazrn)ll l’brt1hazi|¢3<be|$€1’]2 -benzoisothiazolyl.
L,ovention,

Inﬁ}ber %eﬁegt |PYeA»§|on {(ﬁs a;fr)'ef%?[eed’ Eoer%e | g{pourldg of: pg%gl%gﬁ? tlg)at H is >Hyrrdrnyl or
pyrimicimgiantomere preédreed thed Rt If‘r@b’"qlﬂyl prspypwdrrui ﬁ)lﬁ 1,0fis -CFa and Y is -CHg-. :
InRe ér@@eﬂi |H\Vént|orn tHe%o%por)ﬁd'(@S'd@EgmpﬁMdrP( 1ly§-(2614&y-4-(4-pyfirhin-2-
e I nventi.on
yI)prpeE)agrnsﬂ S&W’{CUS'P% B]apcaﬂe orlan@?éjrug{ Y13r§0f4%3a Wa(rzaﬁeﬂmallmcaemable salt of
said contpounyd ersarperoamgnrsmoyi prefgmrecd| | di n- 2-yl ) net hanone, or a
In%?%%r”ﬁe rems&ﬁrﬂém @éon%oemer%ee%rnqaé b%u@s&eeﬁ R e sal t

or said I S nost f
(QS¢3rt- (é1(tf'fé+°ff%5‘r*‘éhyé9r?o%€rh¥?é%&1 2‘!;1"'6 ‘bﬁrﬁlﬂ’yfé‘é'r‘é erl)r?v.rral.nﬁmzyl )-(3,3-

difluordpp@ol@Inona)- métﬁsno&él ng of :

(3(3%%@%?%0#“ & ?:‘(gg@wéﬁ golpyridinz: pri]geﬁm-yrgmrgg?in-z-yr)-

methanang] i di n- 2- yI) (3 3-
(3 @loff'uer%bﬁﬂ)}mrﬁﬂlyl)qw@ﬂb) Yl(3-(amabtAppRRtdin-2-yl)piperazin-1-yl)pyrrolidin-2-yl)-
3-difluoropyrrolidin-1-yl)-((2S,4S)-4-(4-(oxazolo[5
memamﬂeb]pyrldln 2-yl)pi perazin-1-yl)pyrrolidin-2-yl)-
((28,45)-4-(2-(trifluoromethyl)-7,8-dihydropyrido[4, 3-d]pyrimidin-6(5H)-yl)pyrrolidin-2-yl)-(3,3-

pyrr
t he

ent i nventi.on

difluoropyrrolidin-1 -yI)-methanone,
((S)-3-fluoro-pyrrolidin-1-yl)-{(2 5,4 S)-4-[4-(3-trifluoromethyl-pyridin-2-yl)-piperazin-1-yl]-pyrrolidin-2-

yl}-methanone,
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met hanone,
(3, 3-difluoropyrrolidin-1-yl)-((2S,4S)-4- (4-(4-msthy|
wWEsH@iN- 2- yl ) pi perazi n-1-yl) pyrrolidin-2-yl peT/BE2005/001194
nmet hanone, -7-
((2S,4S)-4-(2-(trifluoronethyl)-7,8-di hydropyrido[ 4, 3-
(8} 3pijuror apyatiolidiG (HHH] 29Mﬁbﬁ&mﬂwqﬂ@mﬁwyﬁ)ww\c}m@H pyrido[4,3-dlpyrimidin-6-yl)-

pyrroli Q% Il]lﬂwre ¥5r{e0| i di n-1-yl) - met hanone,

st Bsrcrondiy TGRS ST froaledia b R vadoby odfedis d pirghan-2:v
methandng- met hanone, WO 2005/ 116014 PCT/ | 82005/ 001194 -7

[(éé% le3 2l Hgoffé)ﬁy%é{dg’&%%g: Ifiééd&%cz%@igﬁefy%%%ﬁﬁ& i %/ }A;Jg;&fg,oro-

azetldlpywrmqtfmnnnez yl]-nmethanone, (3,3-difluoro-pyrrolidin-1
(3 3VJJ t)quc{ oﬁcﬁ) 1 ér){(ésasm—(zl Sy T8 AFO-SHE- Pyridoi 3 dipyReidz6-yl)-
rro i di n-2-yl]- methanone, 5
py"°“‘f’(§?‘>'] ha ’192 cycl opropyl - 7, 8- di hydr o- 5H pyri do[ 4, 3-d]
2 p@xﬂ(ssﬁ&)+5n(36!uyrb)azmdmedmamonyl)zpwrlo]idir( 3vil-piperagin-1-yl}-nicotinonitrile,
25! lo[5,4-blpyridin-2-yl- -1yl lidin-2-yl
G e e T S R R e
methamngi hydr o- 5H- pyri do[ 4, 3- dl pyri m d| n-6-yl)- pyrrol
(d-ﬂi»bfb'ﬁet{d 1-1981 (b8 asPe (2-trifluoromethyl-7,8-dihydro-5H-pyrido[4, 3-d]pyrimidin-6-yl)-
Igé SSS -5-(3-fluoro-azetidine-1
pyrrolicitay yrrolidin-3-yl]-piperazin-1-yl }-ni coti noni
244 ﬁ(:{;.%53)ﬂ(@(:g)uogl yrriolidireol-garpanyl)-pyratdin-3-yll-piperazin-1- -yl}-nicotinonitrile,
(3'%'0)0 a{z(et?d% 49 1(53(4@; El]ziaa(éqrhf%%n(étrbmyrroluﬁimyr)%rp)é}aziaup,elr@abl|dm 2-yl}-
n_ - -

-yl )-pyrrolid - et hanone

| methafcqg‘f*‘fluoro azetldln 1- yI) [(2S,4S9)-4-(2-trifluoronethyl

(3A+, 45133, rditiuare ik gigint 1O (R S+ S-Arif Imdrdinath@-A8-Yihy dro-5H-pyrido[4, 3-

djpy""gg'%z?% g}éagé)é/gi %@%@ ?‘i&uoro pyrrolidine-1-carbonyl) -
(P43, M\ﬂugoyavr_ro"mnﬂe)f*)dﬁsrﬁsi Asif-prazoloSed-Aeidines- Y'é"pe'ai'!? -1-y1)-

pyrrollé §-2fy|]-lr¥%k%hé‘r¥eebﬂ &lbrodriig Yedeof, 62§pl4a‘5)1adbu{ldhﬂ)( Zecbtablb sAT 6 BRY compound

or seid ot fgeroried: ¥ )~ P perazin-1-yll-pyrrolidin-2-yl)-

Tife( @RIpdrBIs)ot Bie pregiprtinventionisgntain all eontair atjegst WO BGrepgpigCqners,

)-pyrrolidin-2-yl]-nmethanone, and
((3R' 4S*) 3, 4 &' foNpyrrolidin-1
-yI)-[(ZS,4S)-4-(4-oxa'2E5'I [ 5, &%b] pyrigi n-2-vyl - pi perazi
n-1 -yl) 20 pyrrolidi \VA] - petftia ﬁ@fg or a prodrug -

specm(c:ﬁllgl kifel o8, rtf%??%rhﬂdm 244, Brerbdg¥ilé Senbdrl $hoih 8Ibd indFormula (). |

t hereof, or a pharmaceuticdgl | W\ acc le salt of said
conpound or said prodrug, N errqd. The caonpounds
of the present invention conﬁain [l cdntain at | east

two stereogenic centers, specifically t (2S, 495)
Tmnjcrdnqioumﬁsmf theyresertireestppemydecenotved Htasthe e lgadrdiampns by methods

known n thBarQ f&?gm&le E%fo}%atloﬁe%f &laéé}ecy sonNnNsats Wi c,g may be
e conmp

resent jnven ﬁ\;
separ t9r 9@@9'%% crtvﬂél"ﬁj% fman %H@F‘gfe{a?mn%ft%#&a%a"v Qg pmPIexes which
may bé SepaleriRfoB kkdra) b orysthigzasion, gad-tuidsoe tiapd enrbyyatbgraprat satastive reaction

of one%nanqloﬁlgF Wi Fh 0l %Q%Hep ?aﬁ%ifnt: ?eap‘g{t Cfgr ‘prgeenzy%%? b@bfflation; or gas-

I Za tion o
lquid efifiad ehreippISwARB 1o 2 GBFA GHPYBRET G %Wﬁlﬁeﬁéschmswoﬁ for example silica

with a bound chiral ligand or in the presence of a chiral solvent. It will be appreciated that where the
desired stereoisomer is converted into another chemical enfity by one of the separation procedures
described above, a further step is required to liberate the desired enantiomeric form. Alternatively, the
specific stereoisomers may be syhthesized by using an optically active starting material, by asymmetric
synthesis using optically activé reagents, substrates, catalysts or solvents, or by converting one

stereocisomer into the other by asymmetric transformation.



10

15

20

25

30

may be separated, for exanple, by crystallization,
gas-liquid or liquid chromatography; selective

wo smstiicond of one enantiomer with an PCT/IB2005/001194
enanti omer-specific reagent.8for exanple enzymatic
esterification; or gas 30 liquid or |iquid

Wokneorsaidsgmaginyis fantain ertei ar aloreearigition sereogerioeentersa Higeskiigd in the art

will ap;ﬂe&ﬁé fh%{ allsdmédlsofﬁéFs a@%@%ﬂeﬁéo%bﬂnbﬁb&mxwdsfbf meQSMBé‘hnds illustrated and
dlscusqep hﬁﬁelq ar%gltr&rbg\fa égqutoL@eth?g?rﬁvmg?té)n 'Rhese g 8%terregnaomers may be isolated

by metaddarkeairsto therse sldlleddmine attefdr éxatnplealyotrystallizetiemrgasalquidrer liqud .
chromggg%r%{ﬁﬁ ;Qfenétnlglrg IR &t %Q:S@rgé‘BfQﬁe syRPRGS A dxiglke YR emic mixtures

her st I's required to |1 berate the desir q
and beEHPRFRERSOIS PO A FAE /B S 1Ak ff PR by formation o
diaster8iSin@@it SARRhE:h MRy b Semyated) & iexadpl@\by wsistajzation,dpimatian bfy -

dlasteraé?tolm\g/e%c % aL\fe]@g)r Q%pq&egllvmcrp%a?ﬁé( Q%E%L éocfo?’éxa?nwg B??Hyéalllzatlon gas-

active rea strat es, cat a
liquid QD#QLBQJ@‘\F@mt@QVaFﬁW %ﬂﬂcb‘@rfﬁéfr“f’” AiPns gBantigmer Wit %’cﬁ?@’?“of"\?f gpecific
reagent W& eQ&rhﬁé eﬂ%/rr@ﬁé/ éﬁ?ﬁiﬁl&ét@n tar gmﬁqmrml:qmm&?&@@@&&ﬂﬁ Oidhl

enwrorgrll]eéﬂ é?rze%%rgélggé 8 cp (aé ﬁueﬂport or Sxa{lln ?eaé ﬁjca%ng%%n%%hﬁrgﬂé%o%r in the

ereogeni c cent
presenskofl d ahitalisplverrielt witl e apprediategpippiadiess the fegired glereoisomer is converted into

anothePLiRRTiGH &Rty BRE 3t RBde Cfﬁ'ra'i@ﬁ Sﬁo%u%mﬁédrlﬁedﬁﬁﬁlé‘ rarirttiak stb@% required
ounds ‘i l'l ustra n are

. to Inber@tﬁgp %eab@ Wntt%nﬁ%ogge erp?ﬂygﬁt §p8 F c ﬁtﬁrgglgomers may We syn{hesmed by

asymmeirasyehet .sDTeptsalpactipercagain bedtratby catelyste dssokeDrpr bp converting

one stér&f?s%?nef feid th& Gtnbrbyt agﬁmﬁéthc trér%forrﬁétﬂﬂm e, by
Crysta I zat | on,

Cmrbq?mpa ﬁh@orm A&?@m §|§t| |g,glffﬁrﬁp&lq@eaqogt[oggaq%altf?{@s which may be
separable UT@storaf adyimenetry numseanrmiyotebmraboasanraammetoc single borgisfor example
becaus%rb?i sth?c rﬁhtf?fr%gto?ﬁni %afneﬁigy bdrinR @e;@/atﬂﬁb%erh QQM@rrﬁe@s The present

, for exa
mvenﬂen '&@'F‘éﬂsé*é?%‘&ﬁ’fé’:’mé“%él'%@%ﬁ’i ORPREAS SHLFe @ﬁ@r(ﬁﬁ%m'xf%@rs thereo.
Practnt:@%étﬁWlll%pprbMat@ lthé’ﬁt:étialri ob&tpb@'mis of Egrimalkai(p mag@kxist in tautomeric form, i.e., that
an equg r’cllusng gxrls o eshggen t{/vg lsgr%&ls\(@ c'h\ége Ig] QleloC%;rﬂFlﬁﬁﬁt%%cﬁ 'BthEP)& common
exampleIQflmuwntﬂ”Sm|'&jfﬁ1%e@hﬁaétﬁﬁ‘?wﬁ‘ thy, sel ective r eact| on of
one enantioner, with an enanti onmer-specific 10 reagent,

for exanple ymati c esterification; as-liquid or
liquid chro y ina—chiral envir t, for
exanpl e on a chi support for exanple sifiéa with a
bound chiral Ilgend or in the presence ofg a chiral

solvent. It will be appreciated that mheré the desired
stereoi somer is converted into another cheni ca
Examplesypf sieh sorep@inds ofdhesripzentiny aptiorpingluded ifes §liay bypxypiigines
(pyrldoﬁ&‘?‘éﬁ‘d J@rd‘x%ﬁrhﬁrnesq p?lﬁ}n1d§nersf-‘qw ﬂaﬂ@ulaﬁ Q pleﬂs@r%l&lte@ |r¢th€art will recognize

that a PR LEME S RRG LR AR EYY & t%ﬂ,sef%fa%sf@ﬁﬁ%?f?.ecg
synthesis usin tngﬁlly active reag %gybstrates

catal ysts or
st er eoi soner

a (1) may
forns which

transformatio

exist in differgnt stable conformation

may be separabl) Tor si onal asynmmetry g due to

restricted rotation about an asy mretr ¢ S|ngle bon

Trfe&egr@géﬁm gh ongdautoraes n%ppres:‘e(an)ve&thﬁ ioHSF %ﬁ?&@dsdfp P yq{@us factors including

substit&ioh pattern afaysomentny;te einakeadmmes i0 beardaher ittt the pra$ent inmeergion will be
recogni-lz-lej(? P])E&géees%legq tt]\en d‘?%l’ t9 o%&?clfm f ?grﬁh Iaﬁ@%‘@ﬁ&@&e‘d%ﬁ:h the scope of

I'Soer of conpounds ornmul a xtures
the claipried irvgntion. Practltloners will appreC|ate that certain

compounds of Fornula (I) may exist in tautomeric form

i.e., that an equilibriumexists between two isoners

which are in rapid equilibriumwi th each other. A

common exanpl e of tautomerismis keto-eno

tautonerism i.e., HOH 25 Exanples of such

conmpounds of the present |nvent|on |nclude i nter
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OH The degree to which one tautoner is present over

t he ot her depends upon various factors, including 30
waabstiidout i on pattern and sol vent type. O her BXEIB2OE#001194

in accordance with the preseat invention will be

recogni zed by those skilled in the art. Al tautoneric
Theompounids Pidherpriesent inyendipe map exiside dnsgivalef as welbasssolygted derms with

pharméc@@tmﬁi gadcggfeﬂlé‘ébﬁ@hﬂsgﬂeh Qa2 ORKahd 6 Qddthhe like, and it is mtttanded that the
ounas resen
N L e R
Cdrainmmpbtriis opframntacie atd theil $ajts acteyhtatasimeaysaistiomase Hac hne crystal
form. F%ﬁ/m\gﬁnthﬁ b coﬁ{ﬁgmlrepr&@ﬁl{e& BeFbrivte (I A6 daﬁ ot fhid iR RRGHESd may be

venti on enbrace unso vated forns, solvated

prepargddyy aystatigation of & Ferepaypd gfolfq/gtllé(g pnslendifferent congi tllpns For example using
differert GaIpents6tslitfatent-sdivant raux(dre)s famrdcryhalizatioa kbtystaliiregios ai diftres

temperQEYes \?grlg&s Ha&ie%r (.etJo gﬂgfrgéxﬁ q stt \jrf%lmr 033 %%’ Q{P*ﬁ? Iaﬁlstalhzatlon

sre res
PolymqrplisanayiorReicBianas By hwn%er mﬁm@w@o ¢ fmqﬂ {1} foligwed Ry gradual

or fast &follﬁg q ﬂH’Ql@b’éH&e Gf pdr_;@'l’d?ﬁl'lsandwb)e deteetgiredibyf Sofd @rﬁbe nmr spectroscopy ir

spectroa?qpy e(ijféeﬁ?n%g Oﬁcsrénmg Cr% Xrtnﬁt‘rryé§ cﬁ‘eg erg {i ffl;%r cl org cth ?h ?ect?rjl’nques
This ipwention alseingludes ésotogicalfydaheiad comémﬁ afthﬂh@se lderancaléwose described
by Forrfmg@i5 thffoPtHQ*dcf‘tﬁat 0h@BEhB@ atdneyary %{g)écécﬁt%lantéioﬁ'( BAYnGArONbmic mass

ool I n n rys tallization.
or mast XT3 A1 i 5 RERET B Shaiees Pt LORDO QiR Btre” Examples o
isotopels divatroarebe(ihgorfogetéconle gobpougdacfiibe indention inflade isatomsisiohydrogen, carbon,
nitrogen,[¥x @nﬁﬁrﬁﬂgﬁgz@?rﬂ@ MR EHHS 3BSC, bes, dRl 8pN’geds Byc se '8, and °F

SO M o N e R

. salts ofahdresmpoeadsror gites prodiogswhichveantainathe afossmentiaried te®pes and/or other

|sotope's %P&RQ’ (??(911\4 llv@hﬁ k\@ q'c:%)‘é'ﬁp 'iér]?@ntu%{: b@ﬁ‘?@fs&oﬂ%gﬁlptléb%@h cBrﬂpounds of

escCri pe
the preﬁ?ﬁ‘é'”&?”t'ﬁﬁ’rf@ ALTAE ”3535%'”F%W'%{Uéefowv%lﬁmﬁ’l?%ﬁf’%% Hgangn C are
incorpoRdtéd)iafe U¥BRISIN dAUg ah‘B/BSststl‘dﬂe':‘ﬂissﬁh distensainh adsayEnTiittused(i @)AHS, and carbon-

14 (i.e. nﬁé)i ggwgerrs[aasres %ar}’I %?’el#r%g o trie(l)rl“égge é)fg){%g a%r{ and%?e%b?t& Further,

0] can
substition witle héayiee wpﬁom auma&@eteiﬂsrm(maeb) 68N &fione ery@in, th%r@nebtmadvantages

resultm?'frtoﬁ%@d‘fer n%féﬁl)ﬁ@statﬁlw ff&rexésmﬂe Hé:f‘éb%ﬁéd}ﬁ v1v§ﬁ5?ft]|f@§r rgé'LlJce@ Bbsage
requireqgRts apd [5‘8'&0& V/@Y 99 Pf@f&ﬁﬁ%\ﬁ‘ﬁa@ear C“f‘l?@”ﬁ"r é%’?ﬁp'%wé?ﬁ'?docﬁmmunds of
Formulp (1D dir thig snveiitien @od prodmgs thérasfroac gerieralia bk preparee py edotying out the

procedér@L Ei§cl5€fed ﬁ{hﬁe g&%gyertHQExénhﬁes%ew U)gscub\é\ﬁhtﬁ@ a readily available

ment 1 oned | sotopes and/ or
's°t°p'¢a§b{aéii%%feé$e”6f°hél”o’hls@ﬁ%caé'?/@bﬁhef’ Fﬂaﬁe’t‘he scope of this -
PHafwA2BiiticAll} acdeptablésans,ias 0sed piremlin rglalichhe tedthboara plabinipteseat invention,

include%gag}na {Pga@é Soo%b@\{n%%an%%ﬁd E%E@ﬁéﬁl%’f %ai%&%%uﬁﬁtﬁewéaﬁ@can be -

opes” sucC
prepargchic ¥y sbiag e fm%{va@ atiensqng| puritication /f aemPeHNdsQIlY sprRArately reacting the

compo&doso‘? R AFIgHith ialRUikdbRNbraemiey ﬁm{g-ﬁhlb Tablataﬁ&jlsélhnrﬁ the sHthus@dtehed.
(01 0) a
Repressn%gtfv&s@é%m? :gc,,e ?LH ae nogérgléed 9 tB 85@ %enh ck%clf!u‘onde ¥1ydrouod|de sulfate,

bisulfate griiteate, soethiet tyifludreacethier oxalata, besylata) palmitatei famoRteamalenate, stearate,
laurate] rﬁ&&@P&ﬁat@ Weh-Af, Q@tﬁteeﬁﬂogﬁﬂa(é h@xaﬂuc%bﬁhos&@fé Bdrz&fehuifonate, tosylate,

rtaln er a eUtlc a vant a rom great er
formaty GiraBoPpieRE: 1B SUCNHE, tas&%wpwhﬁwe}ee%%&tff glugghegionate,

. lactobidmatef andildueylsaiphoretiusalisl add Sadige. ZBhese opay Risribnitide @atidns based on the alkali

and a|k9|%0e%rth méﬁlsbﬁf @E&J Jn’?%hhd?n %Qﬁ%u&ﬁ QHPH rhegfe% , and the ke, as wel

topi ca npoun For mu

a5 non oy ST ST e B8R o P 68 el B g, bﬁ‘é‘Ot imited o,

ammoniung pétragrbtHylantmdniugt, Rgraettiflarhineniump) rectegamias, diheatbyiasied timethylamine,
the schenes and/or in the Exanpl es bel ow, by
substituting a readily available isotopically |abeled
reagent for a non-isotopically |abeled reagent.
Phar maceutical ly acceptable salts, as used herein in
relation to conpounds of the present invention, 30
|nclude pharnaceutlcally acceptable |norgan|c and

I o o I
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35 laurate, nmal ate, borate, benzoate, |actate,
phosphat e, hexaf | uorophosphate, benzene sul fonate,
woomghetes formate, citrate, maleate, fumaratBCT/IB2005/001194
succinate, tartrate, naphthydoate, nesyl ate, ~
gl ucoheptonate, |actobionate and |lau rylsu | phonate
triethylsralint Sathyeemeing, laed thie kike. Fatreigisomahgxamipias sepdprxemelat Besges et al., J.
Pharmb§c?e96 qn19t bfnfl kali ~and alkaline earth netals, such
§0di um hi um pot assi um calCi ﬁ nesi Uﬁ‘g and.. .
TfterF@mPPlPd‘é‘S ohige Rrepent ‘”é(%”“ﬁBH‘aV b%se'alerh?8 n%ﬁ‘i’\ 8 Tegdt g fgm o
pharmmllWﬁce@Me &difs BEsobatds O N acmhamde with thb pteseratinvientiont @chpounds
with mvlg;?l? gaest%n%%{g}na ﬁ:}% {Te ﬂﬁgglfgmutﬂ Hm‘\b rof equivalents of acid. It will be
understoofl mepfhylﬁ'amfﬁ that a\sutDSads QEEEYO@?HI-‘ "P‘t?PPP‘BQ‘d%%WG%?I‘&'Q&Q”"mlO
ABFOH%QYE eéﬂwﬁlﬁmd Sﬁ#’&/ﬂwagl(lﬁmay B&chet tbenddiik & corfveritional manner with a

functlogal grqgﬁ QF ﬁ]e cgEPolmd gsé hs%e\ﬁ@f AL exaﬂ}’d@eg oﬁ%rg&y ﬁdDQJpalThtB term

“prodrygl eeamsta Gompemnid toat lmgnsfoenedyo vise @d/leém@l CQ!@@&H%@rFOs@U'é» () or a
pharmé&ﬁﬁcgﬁy é&@ﬂ%ﬂé A 's5lvat9 Bﬁﬁ@@&%&lh@ at HeMraﬂQGrﬂ‘F&n@rb‘nﬁy occur by various

or sol vates. accordance Wi (gt pr e ‘Fr rovided by T.
mechanigpeRupHs th@asﬁa'ayarﬂ!»@'s ibiged 14 HRAUES) *l?at‘§F8 APYHIRRA y
HiguchRbRIW. Sila, FRmanma ks Sovd DblivesrSysegis/iiviab &4 ofghe A.C.S. Symposium Series,

and in %%%v%%%?e%é?n&g n%%lg?D?\Jl léder% B. HOEHRY ﬁﬁw@@&n%armaceutlcal

i oners Such salts are within the scope

‘ Assocn@ﬁontahéPpigé@ehf’feisﬁ\)éﬁ| on. A prodrug of a conpound of

Fcﬁ%&éﬂdbla |(:i gonpMnd& tReRedear ineghtibrincorpmatesat arcinafunptinalaroup, a
prodrugﬁanatFﬁaYﬁr d%cgﬁeoﬂa@gcegr{eﬂyg Q'&?Jo h ﬁaﬂ%ggmlﬁg‘:&p%h%"g‘dﬁp such as

or carbo rou
R-carbopy, iR-gaybonyk A& -gareanmiydigrech enR air%e%CF AepPesprity (PnCyialky. (Cs-
C7)cyctoglk i1 dnGlyi Bor FOCHRMNAGs Qﬁauh:rﬁlrdlb%ﬁ\oédyb or(hétuihl &Q\mlnoacyl natural o-aminoacyl,

ar maceut | cal | o vat
oM MIEToTIE 15 A FOR RS B el PP (S el and vy s
(C1-CoJiBGH BaTDSYES:-C3)atl, arsinb(;-Gagliryiioy tood-iis pradiNpN- K Salblkylaminoalkyl, -
N, N-BC P Sy BB dhorbholi idi
C(YZ)ﬁMﬁg'léﬁw {”&S? eﬁfg? lgtngﬁgggﬁugs agc I\I&%y Del i vé’ﬁ'ﬁ ino, piperidin-
1-yl OFByféQ“é'l’?ﬁ V‘ VoI 14 of the A . C.S. Synposium Series, and
SirrﬂlanB} @ aamipsunal ot thearase irssentipnBootginders algetiol fedctloEaj\gmug a prodrug can

be forrE,ed tatqgg i ’pBAgFﬁér{t 8\‘5\8% 5&%%&%%” ey alzf%ﬁﬁlcb%@tmhtﬂ% g%'UB such as (Cs-

ress exa

Ce)alkarteglopmetiht! - ((W‘e}@t'ﬁaquxm?@wpbmfg@ A ﬁ?'h%‘c’v'awa%%r{ﬁl
Cﬁ)alk(SNrylé’ah‘Qony@xyn%tI‘i’sﬁi NIE, CRAIKES/ chBBRYRENiRIM St sUﬁﬁHo@IC @rentalkafoyl, o-

ammog:s Cy plrkgrgglg 3%%{/? ahé]}xaag}?@ggyb |no$ oc%ﬁp@cf?agﬁnlgb%w ?a% I?eée ?éacg caamlnoacyl
group R ind@péhdemtlyseiende pemn dentatuyally CieuBing)Ladrkind achSCB(O)(OH)z -P(0)(O(Cy-
Ce)alk)g) %ﬁg }Zéogﬁ )gtF azdlcQIerngJL%/tgP frglrn a{'lr% %gggf/' Ry h h#oﬁ?xgl §18ldt e hemiacetal form of
a carbghydi@i@hoacyl, -C(OH)C(O) OY' wherein Y is H,

If @G&m a|okbhle pEHselb ervaption corlthifda baffoxyeesctd fandtiondl group, a prodrug can

compti 3?’5 g;(f%/ (f ﬂ'l%dre?\qcegnr%hnﬁoq %%gﬁéﬁwlof the acid 8ro I\E with a group such
as (Cﬂﬂa)amyu\pqz@z)@@navmwiﬁyh ddalkapoyloxy)eth a}va f%}ﬁ‘éi‘ & %ca@maéoms 1-

methylH &fkamcﬂ}’)'-etﬁsn ﬂaerﬁ; frotn mdﬁrboﬁ atoms, alkoxycarbonyloxymethyl having from 3

to6 caét?onﬂﬂn? %](%]k%zlcfrtiﬂ\éym)@)%)il h?\1 )gqron} }1 goo70%a%091 0? n%e#é/yjl
(alkoxyzrebeayidxy)ethyeimavingrirogomio i qag)oaﬁtomsclaﬁqﬂ(oxyq,ﬁmnylmmomethyl having from
3t09 tSBf'Patorﬁs m(ﬂq5lkk9(yé‘a@t5bny|%@n ihd)ét Hﬁi&a\hb{g bR 4RET) @EEIRISMSY B-phthalidyl, 4-

crotongA G b9 R R )P ol PR s B R -

dlmethj/ra(rﬁrﬁéthﬂﬁ)caﬂbhaﬁﬂyd:myélI)qll myhm I,d| G,(-g?llky}darbamoyl (Cy-Cy)alkyl and piperidino-,
=] - xy) et hy -
pyrro"%‘}'gw g@é@tﬁnﬁ%ﬁm ethyl,

N- ( Cl- C6) al koxycar bonyl ami nonet hyl , succi noyl , ,
(C1-C6) al kanoyl , a- am no(Cl-4) al kanoyl, arylacyl and
a-am noacyl, or a-am noacyl -a-aninoacyl, where each
a-ami noacyl group is independently selected fromthe
natural Iy occurrl ng L am no aC| ds P(O (OH) 2,

N I o~ ~A
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_ (ethanglﬁ %@?ﬁ%negalqaf TRA Qfffcoréatett! eid

met hyl -1-(al kanoyl oxy)-ethyl having from5 to 10
carbon atons, al koxycarbonyl oxynethyl having from 3 35
wo 2008/1o@ibon at ons, 1- (al koxycar bonyl oxy) et hyl PeTEIB20€5/001194
from4 to 7 carbon atons, 1-nethyl-I-
(al koxycar bonyl oxy) et hyl having from5 to 8 carbon
Inajeoersl, thhlcérapdunss/df ooy (1) e miniovesntiplymahbe/Pragpared nmetiogsghat include

procesﬁes%ﬁ\pﬁ)?. 1 %ﬁncaﬂart’s( %rt(c@blﬂ??ﬁw@ﬁ\ro@%)deéoﬂ i dhQbRialMEl herein. Certain

rom car bon” atons,

procesgqsdplag%maeqfﬁﬁgvp of ‘Bﬁﬁ%p%‘[]‘f'%ﬁ gprérbttlao@ cﬁ% mvenggn are %Iustrated by the
follownﬁb reBbtidn 6€66bme’) athlelypracastasaidCiesGpd inkié e)(peumhntal$e€tlon The methods

dISC|OﬁQ|d @hg%%%mgﬁgf@%égg(gﬂ%??@% e |(1tgtge%r@uh%!5es ofvexemplifying the instant

inventigh,#ad R¢iNebto, be cg@trﬁgﬁ iPGNY pIRpRsL aglimitations thereon.
Sémé Bitad stavahd dontpdlidskior the NELtRAHEsEIBA irdthe schemes and Examples are

preparggT SHLlf f{gtog { grgll'}mlgdf otherl;l'%t:\a/ (%gﬂg&r%ls rrbag IB@ Pg@g?gg&géeﬁ)&m commercial

sourceﬁ:siuuocﬁssIgm&t‘\ldﬂﬂtWIﬁ@faﬂqw gebadedUcnown in the cheni cal
In&}ﬁé éiscu@é%rfs'b@l@bvathé Yollbwing bisHdvicdibnd 436 usbasBoC I(Jttel't«(bﬁtoxycarbonyl) Cbz

ai ned here es
(erayipgyisteeeY 4 PG LU aRAE SRFERTReIa 2 At Siginops) QUAC (-
d.methyravamu@)nDMEe{dmietmmetrahe)dDMﬁOt(mmeths'I@mlloamehthﬁéa@thybavetate) EtOH

ﬂ Qﬁ&bréd&eﬁ%hydnde TEA
ntal section. [he nethods ne]

N gh R R TR —
3- carb@dﬂlf‘rﬁldlﬁ)eBCOf(dle,bcE:ﬁ@lylcégbbmgmdid),eC[DIMS,U ‘anatbonyidiiadezoleh HAZRAO-(7-

azabenzrcl)?na%?g )%‘d K ﬁqgﬁirﬁé{%rbrﬁurﬁ‘ﬂé(xamaﬁ% Jﬁéte 'H@ATa(ﬁlh%‘r%xy?

starting oun

| azabemzea@mlein'éo%%hymb?rﬁotf'ﬁ?é"eéc’ﬁ%#@ QdﬁathE%hﬁiheﬁyca'Peny' 1.2

dihydr&juft@miegd as i | I ustrat ed her ei n. ot her starting
I
A§8[$%'§§‘9 mgt'ﬁg for gre r|n zi%a'r @ﬁ]s%o@grgﬁéa l)ﬁgﬂgﬁ% &d |ﬁLS(c):Iaeme1

hereinpg®w.10 | n t he di scussn ons bel ow, the follow ng
abbrevi ations are used: B@ghéhelt - but oxycarbonyl), Cbz
(benzyl oxycar bonyl ), DWVF (N, N-di net hyl f or mam de), NWP
(N-rret hyl - 2-pyrrolidinone), DMAC (N, N

'?i et am de), DME (di nmet haxye nen,
di me nr\élrsul foxide), Et OAC (ethyl acétHgTR),
(et hanol’) ,n Me (rget ), TFA (trifNwug

aci d),
(triethylam/ne))

Fuof ¢ i C Rpydei de),
THE »(4\6{ r aRydr of ur an) ,

(di i sopropyhet byl ne),\ EDC (1-(3-di methy

am nopropyl) #5° 3- gar bodki ni de)), DCC

(di cycl ohexyl carjpodi i m de), CDI

(2,1 - carbonldllmdazoli% I—IATU%G\(S} 7- . .

IngScagan ot Fampound of 1gmplaNiINPIRPATRE 2% SPITEMHYANCTP Gniviigin P represents
a nitrofj@X@btecting @Wﬁﬁﬁ@hm@éqted{aéa'rdlbgtdigndwmmthﬁds If P represents BOC,
deprot%é%%% @%a )hgﬂze% %%& E%é‘a%@y s&?fé(ck}ﬁrézsgﬁléﬁtgém SEORO Gther dioxane

- or watefi \erp@eml m“nm@)a S“%@%ﬁa‘ﬁ@f’%@i“%ﬁ“%@ﬁ RBRY P &p Wi Bfichfe hgydrogen

ch|ondbhfar £ QB NAS, ith hoattul Bm(nujes teatdardntioad Thesdinion iealldwed to warm to

room tﬁTﬂergtk%l (Egen@g’\ﬁeaso%?g‘glg ?’cN E E!ﬁlong@jﬁxﬁiné ty%%ﬁya? ggdmonal 30

minuteSdhaheut 16 hoyirse Biefrorbh tr@frechpqmmgjre( s pyrredmbgwdlséranggs allowed to reach
room tgrﬁﬁé?ét'uﬁeﬂneh Btirre@ AR ABditonalVdbahiniites. Riteaive LMy B disdSival in TFA and, after a

sunablﬁﬂgﬁzg l%égéoen%ﬂtg %Do%[ Q&J Pdursﬁtexgﬁ&tgk? r%r%g eadclﬁ %cq} Irlag‘dtﬂ% residual

represe ect I on
product ispiitarateld wite afselgerd dudinasfethes tif R nee@semﬁgCI(ZL ﬂgprotentlge glay bel performed by

hydrodeRolfbisSR théGRisesdR catsly St 986 as RN B4iIa8LiR%RPAIadium hydroxide, in a suitable

solvent such as EtOH or EtOAC at a pressure of about 30 psi to about 60 psi, for a sufficient period of
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or water, with optional cooling at a suitable
tenperature, such as about 0C, with acid (e.qg.,
whyasogemn chloride) for a suitable tine, suchrPeEIERbE@A01194
5 m nutes to about an hour..q1dhe solution is allowed to
warmto roomtenperature (RT), followed by stirring
time, ufLRNy Grerdghl 4t b cemaderaure oitetwdentabom 20 § phdatiout8G3 (. Preferably,
hyd rog%%g}fa 'lso(!b}]%lcteg ghe?’ Qreggu ﬂa% &5ouk 85 ?{i’ Qihoorh ReriSUr4tSre.

eaction mxture is stirred

Theicampegds afl fpmbéﬁj(”i By eaRrRPare by ROLRIRE &P APRIPRY 'ateﬁhﬁiﬁ?s“‘“‘ed carboxylic
acid defivative @d) with aadghbioprenely-s@titalea ainee dedldties (1) aswiebigted férkinbelow in
deml% di ssolved in TFA and, after a suitable tine (e.qg.

out 30 mn to about 24 hours), excess TFA is renoved

in vacuo, and the reS|dua§QE§E6ﬁuct is triturated with
a_soelv such as ether. If P Lepres Cbhz, :
aepro ectibn may be perforned by genol ysi,s in
the p nge of %atalyst such as 10%

pal | adi~uaf hWdr ofie®, in a suitable ' @n\
Et OH or Et at\ a pregsure of about 30 p N\.(
60 psi, for ent per of WD 200 11
PCT/ 1 B2005/ 001494 12 tlms Ilgovernl at a ;
tenperature of"b:i\lﬁJ en aboutmn hd about”® 8?

Pref erably, hyd g:nol ysis is fect ed at a p e)ssure

ut 45 t
Tl"]led.‘rOH[Ehng |s(tm<5 }(rgg}:owg ?(rén%yafe % (H@Snﬁi {[\?}eln g%&%ﬁqggft &ﬁvent
preferablypn@protiat@vepnt sughas atetandide cmhlymmﬂi\@e laMFdTFb‘:e Pf qhiarefgren. A coupling
agent, blchlal EMC RARD, HEEEERK, @be|p};(/a§MQﬁbkn@&ér&ﬁbtt@lﬂhﬂ@howlcyamde is then

added %@h@ﬁ@g |{Q\{I$ng @3\%&9 %a%fg%ﬁc%%l}gé%r E\ge OW?%_JH aﬂspp?or?f r‘qnjuvant such as
HOBT GHHQAT.i The Nour(ing is\typicallyrefiettedl pt atefrReratueg of fpefweki alppuy0° Grand about 50°
C, for T%lﬁat?g UL ! ek \gssfrctrﬁ/ Qﬁdﬁ%ﬂ%o@ﬁ&ﬁ@but@h@ugurb}forcéiﬂfﬂble lab&lt 16 hours. For -

In a reactjon-iner

ad'sc%?'%ﬁ St mwoawss&uf (T OB bBOUR S HEBIFRY Peylayol XV, Part L E.
Wunscj Ed) @riveidaniag, (DVE), Stitart; 4. Bohar@ksoflarmrples\otmppde Bypthesis’, -

U S al ] n
Spr'ng%?%feglr%ggﬂ'oﬁégge E’E{%spkﬁég Anc anl de S Q@b olo%y*cff@%@(brossa d
Meiennggir), YRlst 1-§ (Acatarie PEe MK 6 3, T el S ran (V) may

be prefiféd 151l KhBwn ﬁl@%oad’lorpﬂfehﬂm’:dly achotthraytd thesserplary preg@iaiiveoprocedures

" descnl{gﬁﬁrg 3?‘5‘?’ gl%(r) elong?av%éreﬁélr%toﬁ?u £4r gﬁflJ @\‘f)t ?rgne%t %e% PCI lnt?rnatlonal

Applicaios Fibligatian No. M) 26036A198 and HrA- BBl iP- BV Q‘iBu‘F‘e S'ﬁ‘d“a@dmﬂ’h“’h is
mcorp&éte@ﬁé%‘éﬁ byf‘é?ére@éa”'m e about 16 hours. For :

i scussi.on of i Q use
_ Alteérl’;a’slksémthe cogg)o fé)rr?_ba L@ a\véyrorep%}%%i ag% ﬁt%ld%{ellop% Stgeme:B
15 Winsch, Ed G Thei ne Sgeemexd), (1974), St uttgart :
M Bodansky, “Princi pl es of Pepti_de hesi s"
Spri ngerg?Ver | Berlin (1984); ‘and " ept i ges:
AndR &/(@ﬁi s and Bi ol ogy" (e@ G o ﬁbepe
ol ,

Mei e . 1-5 (Academic pPress 2"Y
The forrrulae(lll) and (1V) N
prepardd by knowz ek ol atygrnati vel yN rdin
to thepexefpl ary preparati MEsT rocedures dedgri lbed

her ei nbel ow. (For exenpl ar ar ati ons of fornmul alI)

(1'V) am nes, see PCT International Aao icati
InfSgheme At thesPmesundas’ iypds I poxmengres th r E’ﬁtam'ﬂﬁ'm of a protected
ketoneGQV)/ prp&48 as tidrerittid heledbelde indSchedni thursan dppoprigdy-atbstituted

heteropy%f’oglikﬂarg%e r(\ﬁ]t QLE G Hination reactions are well-known to one skilled in the art. See, for -
example, A.F. Abdel-Magid, et al., J. Org. Chem., 61, 3849 (1996); R.F. Borch, et al., J. Am. Chem.
Soc., 93, 2897 (1971); and S. Bhattacharyya, et al.7Synlett, 1079 (1995). The formula (VI) amines are
well-known in the relevant art and may be obtained commercially or prepared by known methods. See,
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Al ternatively, the conpounds of formula (I1) may be
prepared as descri bed below in Schene 3. Schene 3 O

WRW005QBH HET R2 R3 (V, Y R3 (f,2) n X N - N NT/B20300119%
RI~Q (M) NZ HET NHP O (MB-(1l) 25 In Schene. 3,

the conpounds of forrmula (I1) are prepared by
for examelguR.Ai Wertamnetreht Cloam. dieva 193 §9%830(g003 . &%U'(EWFI Heterocycles, 56, 257-

264 (200BL REY. %uaﬁoydﬁa&nl D estg hereni. rdoeb w5705 SobNEndl.P. Welidh,@hal., J. Med.

p substituted heter ocycl oal kyl am ne (VI)
Chem"@t# 3 2@%%6% reactions are well-known to one skill ed

Typigaltyh@/) and (VI)Seecondersed extberplesencofra redliniied agebigiuch assgodium
borohy@rtde so&rqu'ygnob%ﬁmnde %dluﬁaﬁ‘a%eﬁ);ﬁ)%@\ydrﬁe Ftetrﬁ@étﬁ)ham Rbnium

trlacetmqhag’ggrvﬂdrogefn |gfhe pﬁ?ﬁ?‘@tqj a Ci‘ﬁ")’%](?q/g%%(: pl?Hréum oxide, etc.),
optionallpinthd @regevite ofaami acielg e.gr azeBacii(ALOK)) bydnochivrit heid retd. o Thetoupling is

normal@rehec%bdmgﬁ%a &n- %Qh %I%ﬂ fﬁ%@&%&%{&é%%qepgﬁp?hg% ﬂ% or MeOH.

The reactign rpgqarfcémqur@q aesmtgplgs\ten}ngaf% su@asg) to 50 Chéara spigaple pefipdsof time, such
as betvs%@n% abitone20 @Bdut 24hours) kch‘lexarﬁ;ﬁle aibouthlelhﬁﬁr@Cyd es, 56,

Théﬁgw]oo Géagizfggﬂd %/%A%y Pelgrgg re as d Sgrlbﬁg h@’emgélﬂw mg§cher|ne 4, beginning

with, asJappMadate, (@nmwmallygval@glgsgr@gxy(lq_gcg@wn) 'kﬂgp@fgq»qyyc acﬂd\,(jX)acpdeetoester
(X). (VI% are cgndensedbl n thhg pgesencg of a reduci ng agent
such as sodium 5 borohydri e1 fo ium
H#@t r amet hyl ammoni um t HOacet oxy ﬁohydrl de, or
hmbn t heSt rlesence 0 yst (10% Pd/ C,
pl ,J oxXi de i
an aci do(e.g. a t Cld g , Hydrochloric acid,
‘etc. 2 The coupti Qﬂ) effected in a
reactdn-i nert sav such 1, 2-di chl-or oet hane,
a suitable tenperature, suchlas 0 to 50C, for a.
sui table period of time, such 10 as between about one

cyanobor ohydri de, sodi um oxybor ohydri de,

Iywin the presence of
THF, DMF, EtOH, or I\/EO—| Thjagtg@:tl on is perforned at
t@ about 24 hours, for exanple, out 16 hours. TFﬁe X

nds of fO§ a (\/) be Bpared as >
her ei tw g{pw—t%ﬁﬁﬁ—ae s \{Y
abl ezcar boxylic >

apprgpri te, cof wmally dvai
(VI1P, Ketocar i C aC|dF(IX

, or ketoester

Schenm) 4 HOHOi%ﬁ‘Z r'_ 31)NY XNt~~ 1 (W)
(H2)n Y NOZ P%L~ P (|v) Step 2 O
OR
» Step 6 hydrolysis
0 - o R o Step 7 coupling
bw/on _ SepS ___OR ' |
N ‘ . N .
p O L 0
.9 XD

In Scheme 4, Step 1, protected acid (VIl) is coupled with amine (IV) as described hereinabove in
Scheme 2 to afford alcohol (V1II).

In Scheme 4, Step 2, alcohol (Vi) is oxidized to ketone (Va) by treating (VIII) with an oxidizing
agent in a reaction-inert solvent. Examples of appropriate oxidizing agents comprise pyridine/sulfur
trioxide in DMSQ; aqueous sodium hypochlorite in the presence of sodium bromide and TEMPO (2,2,6,6-
tetramethyl-1-piperidinyloxy) free radical catalyst; chromium based reagents, such as chromium trioxide,
pyridinium dichromate, or pyridinium chlorochromate; and oxalyl chloride in DMSQ in the presence of a
tertiary amine. Exambles of reaction-inert solvents comprise dichloromethane, EtOAc, toluene, or

pyridine. The oxidation is typically conducted at a temperature of between about -78°C and about 50°C,
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(2)n" OR3 (~{ X OH Step 3 N/ Step 4 YNOH2)nY
NOZNOZ PHN PP (IX) (IV) Z (Va) (R=R3=g) (V)
wQ205ap064 hydrolysis Ot) jr OR R 3 Step 7 cpupiB20¢f/001194

OR Step 5 ORNN POO Fifg(X) (XI) In Schene 4,
Step 1, protected acid (V1) is coupled with am ne
for bet\(vée\‘)aba@t oﬁl@slﬁ‘d atherbahpuei foabavsld, abouStthtees. Suthmoxilafiansdre well-known

to one ngl e {58 @a%('é or &&n’?\g%arﬁakl ShaP s2or (@bﬁ%‘ Ogg, @s’bd szoi)%nd X-1. Qi,

treati'ng
etal, -bﬂrgilCi\emgWZ?UG&Q?@H@ in a reaction-inert sol vent

In@éﬁé’?ﬂé £51&f ?Rﬁéc%ﬂde&k@rb&%yh@add (NX) isigretreoepleDwipT ansiee (1V), as described

herem%ﬁ% E‘h':{] E{erﬁ% tP ﬁff?rﬁ ré&agi(ggcgw nl%: @e%@tg@%%?fgtﬁéﬁﬁ)gg (\erdhe alkylation is
typically ENGX®: 1%, {Rst Gor@ingen eaarping Py reagﬂqg,kg@pqa mahyqtrbg( %copqa@éamme for
exampfeagyrf%%lné: Bl udfﬁé or n?d?ﬁrfbm\él Bl tfe@ﬂi}a@iﬂﬁn&x arﬁdﬂlﬁ‘yﬁhﬂﬁ@ agent, optionally

chromumtri oxi

i the SRR AP AL BORFBHE O XY, [ ERs Eh s ocipgfog soven

such ab berizbe, pil@se recetonfrilea or dieape. zﬁuyh eanivereiongzxra mell-&mowpfto one skilled in the
art. SeEﬁ%&aﬁpfe' @eétBrksﬁl Veﬁ'Aﬁ\ @9&9%&9 8@'2‘@)'? | eePRi\WaR8iaday, et al., J. Med.

ch | Uene, E i_he. Xi dggtl 0

em.¢ 4551091 WA u@%%?'%‘ﬂ £t f"eHfl—’:?"&i’f"iﬁ’f’\3530141 X ?ﬁgén about
In-SEREME0,05tes) Yk ot &0, ketWBsBOBM Mh&G0URl rePESéritBA006/ 00418yl moiety, is

alkylatec;' uncfe[ the Qgrg%ﬁyargaﬁdﬁ o%g&g ﬁ- SEPML 48 dtkBEster (XOT

oxl dations are
Ir\memk ﬁo%ap 6,tkatopsier (XRis qa@@mf'qq t¢ yje/d g}etcorr@gndlrfgo(farboxyhc acid which, in

Step 7% 300 withlan -Eﬁfﬁfa;b'rlatelyeiubatttuted dmln@(lg) aChemoyshbdiescraed Bereinabove in

Schenéa%ogé% sappwﬂgg?}%ﬂg 12 'typggﬁ &gompl et\dqa/gn‘lsa% ﬁ% C) a.ﬁl (\)N)? ﬁl%mble
solvengsuch gsINGOH & EftOqundc/@(ﬁgpretae weﬁwcgﬁﬁ q—]téase |sy§h agglghium hydroxide or
sodnun\?\ﬁﬁ!‘?c%('i(}éefjne s’ép&ﬁfeﬁildﬁap@fy&te‘d@t &@@%nﬁ)erdt@e %ﬁé@&di)e(ﬁé%h about 0 °C

hen al kylated to afford keton
and abapRAPP 56 RFISTARY AQPbYTHPIRIIS (F UAP (% Frcgies V%%ﬁWﬁ%fh@“&hme and
about%ﬁdﬁkdﬂ&arbyanﬁ;ﬂa@@lbmgek@lrsme (Va) with a secondary

Pﬁg%f%ﬁ)'ora pﬁarm LﬁmB Cgfap%XirO{\ 8! thg h%@ent be&ﬁ%h gbrﬂ;ﬁ'ksgf a therapeutlcally
effectiegyameunt @ICMOU\WS‘I"WW FPWW%@ p?'@s‘é?f&@ tgeregf. w@@arrgquhtlcggy acceptable

salt of W&ﬁr‘bbw& BFOEIQ@ adr@.soil¥teiof thk lcympdune, presnes or@alt, iadd a pharmaceutically
qch as benzene, tol uene,

accep@@@f’%’ﬁ?rt Y‘?hl'cée di‘fenb‘?r&%ﬂ'g Such conversions are
Maes! ireflerabiwr prarmogreutisiel domadsition of e prepertrinventigacomprises a therapeutically

effectiGX@RRUNEof e coﬁ;ﬁ[nlfd (3%td|fﬂJoropyr-ﬂolldMyl)QkE@‘ﬂS)-SQ@-(pyn&fdln 2QYpiperazin-1-

VIPyTIEERYmefitons. SEa PP SRS oLk PRMECo P AP S Sy B
compotit@br frdB&F pr a satvaBrdfeaid cdmp@indppredrugpercaiend d phermaeeittieally acceptable

carner( \?thclewﬂﬂeﬁt' dt e&ﬁ ﬁ-ﬁr esents an al kyl or arylal kyl
ated under the conditions ViousLX
T@@gt@frpg@aﬂqahcog}p@ﬂtq\sgqjmaﬁ PYH NG Bg {:%Ppow@# of %ﬁ]lnventl n and the
pharm&€dueeely dccefiaBip chirierslebieit or dilldits areshenagauiiy Adngdistered in a variety of

dosagé o“?mg yfcn Gs Fa%re{ ﬁ&gﬁfg B% r%@g QWSHA 5n‘ftacé9l'e%omn§ Rind {18 likel SThese

propri at -substi tut ed
phamagsifies eqm;)osma@ qardiesiied 90%% Bedige "FJgveS faYorings, binders,

exc.p.mh@ukeThe saponification step is typically

&nﬁ¥rpos§s 8f orXI aglll\r}{:%?rat\(dnn%P%Ic))nthﬁmgamg Ifexc,rﬂ if‘ﬁé QJcﬁ as sodium

Cltratemaé@mme%b@ﬁtee@nﬁ/asféa'c'% ehpsplate imayiog SMRIPURLAPGRYityvarious disintegrants

such as starch, alginic acid and/or certain complex silicates, together with binding agents such as

polyvinylpyrrolidone, sucrose, gelatin and/or acacia. Additionally, lubricating agents such as magnesium
stearate, sodium laury! sulfate and talc are often useful for tabletting purposes. Solid compositions of a
similar type may also be employed as fillers in soft and hard filled gelatin capsules. Preferred materials

for this include lactose or milk sugar and high molecular weight polyethylene glycols. When aqueous
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sodi um hydroxi de. The saponification is effected at
sui tabl e tenperature, such as between about 0 C and
wa@bwatiicb@d C, preferably room tenperature, forPEr/1B2005/001194
suitable time, such as betwegn about one and 20 about
24 hours, for exanple, about 16 hours. Preferably, a
suspenpibey sreihenstarecadsirediopwsli adimdnistrefiont the aptivepbatmacenticaitagem therein may be

combm%g (LR»'% l/aﬁ'fg)ﬁs gweéé?\%%‘:’ﬁz)ohﬁgaéde)ﬁs c%fcfnﬁ& taM& @H@é%ﬁd Qifdeélred

or a prodru @ t’ iveol
emuls'fps'napme%mlnsapws £ 't‘&iﬁ"ldé“e%%ffuﬁh gy W ﬁ' € BTPE&% eg glveol
egcenrﬁJérWd'rléGmmﬁﬁtloas selesat e of the compound, prodrug or

Fo? gﬁrehtfarapgdn‘ﬂplg Ipa% ﬂglﬁ%n's %ﬂhh ¥,om &%ﬁ&s%r%gh‘uﬁos(&%g bﬁfns invention in

'of excCi referab
sesam@pranennid claeaus @@mdw Y56 °fdf‘ steflg asv@g%mlutiorﬁx@ﬁ!r Pémployed. Such
aqueomﬁ%HDﬁdn‘é. BRoutd thditameslifersalif necesedr @ad ihe eiquadroilueht fiadt réridered isotonic

with suglgngt S&F’ﬁ e US?JVT Bﬁe d’amCTar erqjje?u(s fg{”‘){@f a f e(sEIecdall sunablg for |
mtraven@symt)apmp;gularz pubcgtanapu ggmnt(ﬁppﬁjplpﬁataq;m)ﬂﬁtéqhﬁan [51,1 IS cq_metalon the
sterile Q#u@gﬁsqge&ah&ﬁﬂ&fed af alldeRNPEVERERS by Stahdal t@%&ﬂb@lbio@n S@thbse skilled in
sai d conmpound or prodrug, or a solvate of said
the alconpound, prodrug or salt; and a pharmaceutically 3
Fa trerapdsabddministeation erra,drmrmmamnd)y Irmalatjemtthemomﬁmdpuoemmpoguons of the
mventl%’rﬂgre QUWeO g ?&h\ﬁﬁéd if HEROS & 'aoseﬁjtlérpér@ﬁéi)epéforﬁ%mh BUAE spray container

his invention and t

* that s 5MaPAPEOERHTROAID LRSS PRE 4 2EEHEP! SR PSRRI gy pressurzec

contair@t brieeidbslizar, &ith Freruse efdsuityblaphopeliast; ege dichlprodiflvaonethaneof

tnchlorg@f a eetrfua%{a rgscht?olrl%%razﬁﬁo Faﬁéngagar%oﬁgi@ﬁfg%f {anzs%nﬂﬁeﬁ%as In the case of a
pressupwaranm@uhe gefao’ Ui} e dstEminghby PPviieg Vae tadsres A metered

amounﬁdﬂ'letdr&@&izeﬂ Bﬁ"ﬁzﬁrﬁfdr Gﬂﬁ&u&éﬁﬂﬂaﬁeoniduaa( edlitivg ®r susperdivn of a compound of
ent :

this mvgatllﬁnn ICgP.?uzets a8 ca rld ade %(?r exgHﬁ'le ft agé?é{fng%?@s% qun m@lar or

dontaln exci p
insufflateraayds f@‘U@Iatﬁﬁ Coctﬁmnala@OW@%I"b’F ofrd %M’@@WG’F °f the invention

anda&;ﬂéﬁéﬂ?ﬁndah&%ela@éheaslmebes@eﬂol oyed along with various
| Nt e

ERasH Fropaa el e FRpauce EBhe i £y or acive
ingredierg end Isro/0,0dn willsbe gppargatiimdhpefrthie tiselesties, tostheseskided 'Q dhipart. rFor
examp%g df REinBEaS 'p?épa%qihﬁr'n%é\hkyi comn H&U tioRsl sk BeBGIOR'S PRAHMACeutical

nesi um _steara S yI Ifate and talc
Sc'encﬁ? é"%?? Wlishja PP Yy éatsg’ﬁi %l ﬂ%% ‘ﬁﬁﬂ“d&%%g Solid
InGasthersispéct ise iofentiondi® dseated tar pharmecentiyal gbrpositien.avhidhepmdrises a
therap |c% fgleh&g&e bﬂouc‘rﬁfof a ﬁ'rgtdco%B%dfdf kl}fﬁ'ﬁll%l @Br‘oﬂru@ Rk &Sa ‘

mat eri a hi's incl act(i?]se or (g]
pharm@mg%ﬁaﬂsamem%h sqli QFLHOQPO‘WQP@WF pf%’l“ﬂ,ge? RSACBNH EPYIAYRD hgt 'S an
antidiabiRraged seiestsd Wéh 2180in/ahd 68l dREIGYd; BROODYGHE bRdanidebSo,-antagonists

and m?éﬁﬁ ens' azts ngs( a%|%] o0 fﬁhﬁi)ﬁoc‘rb rﬁgﬂ %e(ﬁr hB ;f?’lbrylase inhibitors; sorbitol

I on actirve Tl ca gﬁ
dehydrmma@q lnhlh'ﬁys Frsty agig isiciation 'WW*P(W&B'P@R?@%%B‘@P Rgogsts;
phosptfoh@)s’t@urabé‘ %hl@&ﬁ@ﬁlﬁld Swking ag’égtsna{tlbl@dsnpégéﬂ;seﬁanamie amd vanadium

compl%‘e:f ﬁndgr?e'r?j(gmngdlgw Cc%émg%xes ?r%%%pa%[é%orﬂgf %%%Q%o‘?\ a]n ﬁgrﬁgtp %Fowth hormone
secretagogues| glucogeageresisrinhibilg/sopomeainstatin aﬂﬁ"@ﬂ’ﬁsa’t“hléq%'éfage"&s A@Fodrug of the -

antidiaP@lc@ERSE, 3 a @ﬁiéﬁnabeﬁléaﬂw l€aptable kalt bfASarfitiabdie agerP&idnkSprodrugs.

In@ppt’her%a%:&d%e IBY%ﬁW 8 ngcéﬁc{)g slktt c%rpprlsﬂ\g g r?fla c’nga%? forﬂ\e(?orpn%'nsmg a
composmd thFlo(mlSa thayr derodmp thetest] or Sphrnmaceylieatyi scospipble ﬁ@ih@f the compound or
prodrugﬁ’ eyl ngS oftHb E@}pﬁdﬁn@ Lbﬁcfdﬁfg‘?ﬂ shif aﬁ’@& §e°c‘éﬁc§ Uosaﬁéjfofnh Bomprising an

l'uent first ﬁ | b nist '
ant'd'ae?IFfaB%'i“éﬂ{ec‘%%if?rﬁé’swl" o) dEHJ@ea”a‘?ﬂseg‘é“ 5‘8&’?9 T Q4P des LB tagonists
and imiiakalibées) gitazones; @sipscriedictage shibiterkil glycbgan phpsphpariaesiobibitors; sorbitol
dehydrb#ﬁ%@@“t? Blwrsa'iatty%‘:,’lg %%é\rbﬁ Hibitera Co-bI0E JsRIBEY ihbiGRAR B- algonists;'
adm ni stration. hi's connection, the 10 sterile
aqueous nedi a enployed are all readlly avai | abl e by
standard techni ques known to those skilled in the
art. For intranasal administration or adm nistration
by |nhalat|on the conpounds or conp03|t|ons of the

o o o I
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trich I orof | uorom ethane,
di chl orotetrafl uoroet hane, carbon di oxi de or other
waosabloet gas. In the case of a pressurized aBtDE2005/001194
t he dosage unit may be deterwi-ned by providing a val ve
to deliver a nmetered anount. The pressurized
phosphodiasteraseeinhibitors) ébigHawedng sagptscantiekesity agests] yanadate @d vanadium

comple§<5§£}ﬁlrbﬁd%8vé?|fad|@m Q:@rﬁBl@kHédarﬂ)flm ahlﬁ?éhétsﬂ YRBddoR Bntaé&w b@&th hormone

d t
secreta et g o R OO CRARE AT SEboer 2y PR e Epyos of e
antidialpadin agents, nga phaooardeticaily acceftatzie eaitrpbibe dntigkabetauents @sd te prodrug;
and a #hﬁnnbn\ﬂﬁ%ia%g aRdird dééébé ?A‘)?laﬁd DRYELBEn RIS IHE th Breferred

tose or ar ch. prepari ng vari Qus
embodjgheat Rt P@%\F“eék%ﬁ%ﬁ“‘r‘ Stsad ospie TS PYenPRLSab cRPTS? 2
pharmaveliticdy actégatbddcaeier oadi@erknown, or will be apparent in

In ahgmr,&_ﬁggec meqn\%:nt?ﬂ 1% ?l‘“gc?ed t$ % thterb?étﬁlc%ﬂludd%g ln'thltlFE Hlﬁeptldyl peptidase-

v comgmpg-p@e’@]ﬁtgr@gﬁo gml injngpof sg@‘etrqqgmr}t@tﬂmﬁapgutlcally effective amount of
a comdBUﬁH mmw @Rbr a prodrbg theree 81 a perisadutidails ficagtalile 53160 Yhe compound

or of thF Iﬁ)rodrulqv natsolvat]éI o# th'%%@{n%g ér&c%gglac))r sallt %ltﬁ&%{dﬂg ﬂ%&%&kaﬁon with an

antidialetimpgerit 8¢ descringdiabeveconpri ses a t her apeut i cal ly
In %f\étﬁé?tahbé%t HERhtiGH is dirdcietiss a ARG Uﬂﬁbaﬂﬁg Fegrditib@mebihted By

a1 SiiHEks il S B BRRAEHS Sl R e afron
therapdugicaiiy effextivé atheuneofi accompevrtd & Ebmuta(®), raonredrugihkient, arad

pharmdc@ﬁk';gl'l c@é@étﬂ’egéit of e %hﬁ&ﬁm& Qpéf'?he ;&Pb(ﬂb?'&l’ H8sivate of the compound
antagoglsts nes

nd j
procru g FAALE AR PHI OB G0 U0 gRA ROLISTOPY oA Gaserbed above.
n ionderbbddomest, tissoedniition treatbellis Type @atiedstes, Tyhe Ibidiabetss, ihpeirey glucose
tolerané'(:’éC 'h?pe?%}cgfﬂd %tahal?:' Eh&r&ﬁé isyirSHhdIg Qﬁélgﬁﬁs%llﬁ féglblghée%'yﬁdrome)

I Ssts od |es erase i nhibit
glucosyrpetabali Filery. aEHE.Catames JBRedF P %C@&xt { dabeyg peRtzapathy. ciabetic
retinop@thyl disBatRbattiomyopaTny, exesity, znctitpes exdowmaiad by obestyyblmextession,

hyperluﬂ@ﬁll 5 rbtt?e%s@@%@%%s?eoac%éﬂsc 9&2}3eﬁ1gt f?ﬁlﬁgbgﬁe%ss ogﬁé\"frgcture acute

secre g oneo SI'S 1 nhi
coronary Selresae. ah%st@thfaldagso grewth NPTM9Be geticiengi BYiriiity duede pelyqygtic ovary
syndro@é, dnkiety 3depadasibl Ilr&bmh:bcch&gﬁﬂh@ue Qapilépsp hatinpalsdiders; ahroyic pain,

alcohol q%glatponag) se%s%saalxs 00| t J\Llf‘% n‘ﬂgénln% n@({l) ﬁ% Lﬁce F&lﬁle %Q\gelts{/}%rome

Heras
mflamr@atw b@veqﬂ syngramek is*tortd@wplrswaqf@rge agd. fherpsqveem@a’@é'ser%ﬁ pfogression in Type
2d,abe€ég,n'pr| sing a conpound of Formula (I), or a prodrug

t | [t of th
n e R EHamBpaglo e G5 o YR ¥ TPEE BTN Compound,
In pnadithr agpeot; tremwenthmnddleecwémmeth\o@ efgdertityingrap drsplin ssicretpgogue agent
for diabitds, &%Flgh@ggﬁﬂnﬁteﬁgfm agefl & Forslid {))qma'féb?éd HiBoR &K/H1J symptomatic

i nsul 1 n anal o i nsulinotro qu
mouse 250 AFFERYHT PO ARITPRP s LS U Bl paelenas. e, ssid
mouse Hederctrateean infprdyveentsn thg lsyroges spid @geh Grigérdiied as a treatment for Type 2

diabeteb nlhygpﬁ H@Bec’tes %9[55%{11 pllucosg WQ{CQ Q%Qrﬁ@cérmg' rpétg&fl@ synfdﬁﬁtey(syndrome X

oxl dation I n ["ucosi dase

and/or 'C%”'ﬁ@‘??ﬁfa@f’%synmb @5‘/3‘191'8%) f@tﬁi@f? ?0@2’6'85&7'"@@151 ggaracti ghabetw
neuropfih) Sjabatidingplireaats/e diatmtic bitihapasty, dibgitid carolamyopathyagesitys conditions

exacerbaa?eg b&%ﬁéél ha/ﬁ&'ga'ﬂgﬁn \g;%ﬁﬁ;%%% gfﬂgr#@&ggé %gt]eo&o%@ ggf(?o%ema frailty,

er ox exes anta oni st

. bone logg, hengdeastusm eaig® PATeRasY svgﬁrewefﬁhﬁfé Ptﬁtslfﬂedue%aﬁomhd@ag@r@sdeﬂc'encv

infertilitg H&&terpe@g@ne@a@ syﬁarb.labtm(i@ty Sapraations tisomRiaperRdrigfatigue, epilepsy,
eating oa Sé)rclﬁfsl Qr(m)ror¥ c(, gam %%%F.‘& %ddlg{o c’ %‘égsc'es%ssocp d m?tﬂtir#t%tlﬁg eﬁ#otaﬁkﬁ ulcers,

01’6 sa

Irrltable@nwelévaw @flag'émogy bave! Mﬁé’ob‘ﬁo‘iﬁpﬁ Qowes syigiPrze, @pthtogreyent disease
progresg.gﬁ,ncrgagguﬁbags said first dosage (a) and said second

dosage (b). In a preferred enbodinent of the kit,

both the first and the second dosage forns

i ndependent|y conprise a pharmaceutically acceptable

carrier or diluent. In another aspect, the invention

|s d| rected to a therapeutl c rrethod of |nh| b|t| ng

o o, o o



10

15

20

25

30

35

40

di peptidyl peptidase-IV inhibition conprising
admnistering to a mammal in need of such treatnent a
wd oshsoapeuti cal ly ef fective anmount of a conppamiB2065/001194
Formula (I), or a prodrug t-hereof, or a
pharmaceutically acceptable salt of the conpound or of
Thefpeespntdmkentipn atso relatestotberepegfic mabodsdafitaakiy or pravedinggheabove

descnb%é‘k&nd:n@&t h%rmﬁrQQQnQudlrﬂ m‘ WidréiRB c¥hpdund Bf Formula (1) of this
|aet|ca scribed abo

e BT BRS F CLPRRP B FooB O rpns 1§ pgbenets of e
therapyT yThe aﬂnprdpraakred(mage regiman rtedargdunt afach dask @dmimistgred and the intervals

between)égge{s% the %g;h unmll%gedgﬁgﬁﬁf gﬁgr gﬂﬁmfwﬁ BESRTR %oﬁ{ﬁgllﬁventlon being

resi st ance s ucosur. a,
used, the-typrRyef |P§a'"‘@P?%'P?'t°P’§P°SBQE‘%?%& uged, dhea‘ﬁ’éﬁcl?”ﬂ@ﬁ PUB%P‘I’P}'W be'”g
treated@ina betsbGerifiegi eogoadifighs. di abetic retinopathy, diabetic

In 8%&9& amye?i%amlébsa%g ‘?& 'tr;ey COH%&%:S te* tﬂg gregm %%ER%B ?Qn % range of

0.01maktg/aay @s%q reg gffiay, pr@@r@bfpw gfégfd%? Eadiarday of agtive pgmpound in single
or dividd@a8sek 086me P&Miok in@edde il rdslserily 66UQ naney(/eaweghrrﬂmg on the condition
of the suE)gét:b{e‘%E; ?re%} % ﬂﬂ JIVI%L%E r%\s%s rr‘ms@l%gc\g}g c{égnéj \‘;7 5' enC\Xa’nt determine the
appropeaats deseyfor tokeipdigicudl @vbjeqt rPsmﬂmrers vwlhamf\ff:%akf el ‘i éefers to the W_elght of

the pat@m,},gaggaéd ,mgérg,gsdl sorders, chronic pain, 25 aI cohol
ddiction, diseas F‘?‘F oci at ed vvlthlntsg

TWWP?WS omoaepetw"ﬁf’ ABPRIB R e AIRYY TR
multiplé aéseqomad congtabicmiesiors yTne rcompoungiéofrthis invemion maydtrso ive administered

alone o?”\ o&%ﬁa@&n‘%‘ﬁ&%h thlcggsag%éﬁag@cggfe%3§%ﬂl%'d? gﬂ—déﬂﬁ in %lther single or

er re I ment e con
mulipl ggsgh <GB PYRTERESIFal T, Vo o8 AR HILPa U o pld diuents or
fillers, stér€aduedls dofutichsiama vartbub organieedivems. of | dentifying an '

Ther&%MbeJﬁdg grcgoﬁéggt?oglg Gt 9 ﬁ%&ent I?hger(t%E m%#/ @Eg&rﬁﬁ,stereidl t$> a subject inneed

Sster
of treatmast tyca vadeta@é@qneewwamoyteswhmrwwa&raten infhiging; oraliy @nd parenterally, (6.9,

mtraveﬁcﬁﬁ@sﬁzbaﬁarﬁoﬁéﬁs&%ﬁﬁeblﬁlIaFyI? EFUHPUE %e@ha%a‘éb‘@&@l%ﬁiﬁbsn%ﬁbf this

mventltgweucotie(e ?dg{] rg’gtergﬁ%?rﬁ[ba}ssveﬁ%%suppﬁsnf)weorsu)?lwgﬁgﬁn%sh fggnu qatlon i.e., allowing
the medig@iot ta dissolye it thé modthaétheut theamediionise fveter. Type 2 ,
di abetes, Type 1 di abeggsmpiifiearicad 9l ucose tol erance,

h%%g chem a, metabol1c syndr énlflrome X and/ or
UTHR e B RERE: e e AR ORtR . et abol | ¢
Flashict@siaggraphy Was perfermegiaceardiog ®©,thalinetbed desc@ied by W.C. Still et al. in J.
Org. Cﬁb%?‘ g;@t‘,?bg o4li abetic nephropathy, diabetic
i nop

at’hy, 'di abetic cardi onyo atr|1:4}<I obesity,
condi ti ons exacermmgé&uﬂ_ﬁ.ﬁbert ensi on,

The\:BRpbunas ﬁ’r&mwt@sme%ﬁéfb%rdﬂﬂ@p&fs@r&l|@entﬂﬁtv%®@n@&lly‘5named accordmg to the

S T L e A e
Ofganm@lﬁqmstm the CAF odey lulesy due to pol ycystic ovary

syndrone, anxiety, deprepgphsiiod NSOMI a, chronic
=) H 0

blsldes chr oni n,
AL SGE e cahedale; o

|n smgle (e.g., once daily) or

%Jﬂ%'ad&%%% ens%?wocffts SQQfYU\Po og?d?u@@ ﬂ%roﬁ&%de (0.79 g,

TE{X%bﬁeven? di sease progression in
5.5 mmzb@swqtl 60 {19 I“BQ‘G@SS" %‘M@ﬂtha"eﬁ"q’ﬁee plie §4ht1-(tert-butoxycarbonyl)-

4-hydrok PV @R3IhO (1. 18 65 8 ninedIRHEB!t {07 4tdNs.6amReslf, bed BBC (oS, fscsrmmou) were added.
After sttrrlng%e regctlop oeerﬁlg t&} %t&rg %aé‘RQéﬁ%%ﬁQqﬁ;%&{ahgﬁ% ga?urrlgeé SO ]Lum

blcarbOF%w ﬁm' ring| 9f'e§f0V@th%9ne$'W auifatep Hitereg, amwwwﬁreieedﬂesesgfaewas

punf.edqu caignem?raw (B?dt@el PRiSIYE0T @UDYFBR COIPS ICBAResVRIcOVA DA
ene

dlchlor%e aﬁgﬁn trltahél) tg%for 07tg (gr ?Ep{tc%n-sm %%H‘Pg raé?rtggucgﬁ)sof’é%i Was ebtamed
intervals 5 between doses of the conpound will depend
upon the conpound of Formula (1) of this invention
being used, the type of pharnmaceutical conpositions
belng used the characterlstlcs of the subject bei ng

- Y " o

T | o S
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. Step2

appropriate dose for the individual subject.
Practitioners will appreciate that "kg" refers to the
wowdoghteoof the patient measured in kil ograns. PAhEB2005/001194
conmpounds or conpositions ofi8this invention may be
adm ni stered in single ée g., once daily) or
by repemﬂdtdioblo@"wd!?e% exjractiang otiHn aeueeEs lRYAT tspreyide th@'e&Hrvﬁbim ds33 g (83%).
MS m/p§21t(h|H3) i nvention may al so be admi nistered alone or
in conbination with pharnmaceutically acceptable
carriers, vehicles or diluents, in either single or
DM (0.571 reL owred) in Suils dm!@orpﬁaam@ddmromerto @sglution of oxalyl

chlondé’@rUS%bLest 4@{1‘@?@%'1@?‘1(2?!&&41%9&}&43‘365 a?] @lf@ﬁfrdlom ee{‘oir®t|9ﬁ of the

S S il u us. s u S I OUS

procuoL it 425 SremEBAFLANEL 6RO EORBET YRGS AP BreGah 279 L. 20
mmol) was/adtbd. dihe myndmemmdm wassitlewegido tvarmatoRIb ABert2 hrnthe eddure $#@s poured
onto lc@g'he Bf%%l ?I o s@pa {%d %%egfsecﬁgﬂt‘{aﬂvbvh@ W)’ N'éﬁébe%uﬂf)n and brine,

ni'stra Including orally and parentera
dried (l\(lgeS(b) and FW?’B@@HOU?I rﬁld@d@@@ygﬁgwgwﬁma}ography (Blotage Flash 40S, 95:5
dlchlordrhﬁtlﬁﬁﬁmhﬂjH &d 3fford FOBMbd1E0%) bihee fitleadompowdidt MSal/z 319 (MH*).

Altg%gp\gﬁ}a rpr{@ll &fsgﬁé('s% dlf‘u%}/o%?ﬂ’dllgln 1%&9&“{8%&&?&%&{1&% -carboxylate

may befmn@tﬁdacmmng fo.tee fo”%r'figdwcﬁgwet he medication to
nsmwearbdh I)Ja%x@lﬁdﬁné‘\f(dd'WBO H’ﬁﬂ)l)nﬁggt (uae @ses mb@ rEDC (6.326 g,

33 mmpiL 00 B QEPE USRS BB E ot 1 ) e disolved n 100 mL o

dichloraimatizame taod the péaptionarsixiuer Wasraoeldd kX Gridl amige beth tbhierenasiding JEA (8.4 mL,

60 mmggsf fé Pel%@t%nbﬁﬁxtWeQras Fleh laliovitld t&lvarnd 1 R, Aftgsgrrlng:t}ﬁmugﬁltgs%&rated
RAT| VE EXPERI MENTAL The co oun

| S°d'”m|b|'ﬁa[9°ﬁ%dﬁz99 @E-) HFS 29989 BREER ABUSCHR BYRT Wdﬁ extEred yih S'FQPrIOSPGtha“e The

combingdofganiazgas deregvabiaedivite bridd) dliddRAEr (haoriesiumadulfaie dilterden, amd

concen{\%gd PMF gesgjpgwéfﬁjng?djbyq%%n&id%yﬁgQ@G@%@‘&n%ﬁ%g@né t wuth 1:10
dichlorqmpgthagpe: he)fagﬁg,tqigff%thg tl{leécqmqgulfcw 8% 9@2 Ypyigld). MS (EI) m/z 31 9 3 (MH").
(3 3-Di fl uoropvrrolidin-preparation 2
j -0x0P\ %l|§ eepéarbox late

w&w&w@wmwumwnwww
carbongé\ (0.77 nmL, 5.5 nmol) was added to-a suspen3| on of ‘

qtgr;‘ %b‘lfjﬁ?";r‘ga??%y'%g h(f?g@lg.) Idr]re:,){g %Sr 0 rgg\&? was c&]pled Wlﬂ51 (3R,45)-rel-

3,4- dlfllmrcnmtroildm&mt/dwaﬂﬂmdé\m@rg ﬁD vrwldln Rmeparation 4), in a manne!' analogous to that
descnb%cfllﬁa)P'era S ual é?%{i ‘P’fd’&ﬂnrrd)@ ny 956? o4 oPihe ki YrokucPALA] dwhite foam. MS
5.5 mol ), and EDC

m/z 32\ MYl g, 5 5 mmol ) vvere added After stirring the
Step2 reacti on overnight, the m xture was washed

Thg ?I%HS(QH §t|e£ y (Wﬁéf SSI%thm& \ﬁg &E&fierm é)hga{epgm(?%u@tggﬂat described in

um s
Prepara@grh&e‘.ﬁeq %‘tt%@(forq-pry g é‘%"/‘d Gbthgditle 0047@0’5@9 259 light WOW solid. MS m/z 319
(MH*). chromat ogr aphy (Bi ot ageo Fl ash 40S (A Dynax Corp.;
Charlottesville, VA, 9: I 40r omet hane: net hanol )

to affor 1. 07 g of ali %[ﬁ?ﬂ%t-i‘—)ﬂ-k-f am Addltlonal

1- (Fégﬁukcﬁ nQQA%%Lproﬁr% (*3)0 d &G%&F' 2$&Fdzi?\t10|hﬁd?ﬁ‘e 073,44

mmol), 9ncbqlc&t|cb%c?d|n_(2§§plg 4(6313@6”) werr\a/glsqulgedggfo nu.mf_ﬁghygrgﬁgbz\élcmhane and
sodium (r&cé’i?z’wab.rohﬁinder(]l 86 g, B.73nmdl) whscluded. afret dyitategwaBT &d deé dr, the reaction
mlxtureQ\raQ HM\én%ﬁ ot\ﬂthasaﬁf:gtébt Pﬁmgd% TW \Més adﬁ:sfeh ItcP;SI-'I ﬁl@ Q&{Jt%ﬁ OfTéOIId

I"or oret hane -

NaHCOﬁ pereconeptratgd ygf thei @ﬁtu@fwa(sreétracéedov&w&ch@rongtwe 1dr|(aq_ ovas MgSO,,
filtered, @nd doricamiajedittaffidd mh (@lioe) ok orucemehitedaiehavavas audftbaohtly Airé & further use.
' g TEA (2.79 niL, 20 nmmol) was added. The
MSm/z#ZBEi%l#&.n m xture was allowed to warmto RT. After 2

hr, the m xture was poured onto ice. The organic

| ayer was separated, washed sequentially with 10%

NaHCC3 sol ution and brine, dried (MgSO™), and

concentrat ed The resi due was purlfl ed by

e -~ - -1 ~r- -
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10 di chl oronet hane: MeCH) to afford 765 ng (60% of the

title conpound. Ms mz 319 (MH). Alternatively, tent
wheogh 10286) - 2- [ (3, 3-di fl uoropyrrolidin-1-yl) cardDrBzb)s/001194

-oxopyrrolidine-1-carboxyl ati®- nmay be prepared

according to the foll ow ng procedure.

1- (t ent - But oxycar bonyl ) - Brega@iiondyr ol i ne (6.88 g, 30

mol ), HOBt ( 4AHS)Ter33BDINERG byrrdﬁﬂ?ﬁe cfrcBfrige 33
Ste 1n£ngl and 3, 3 dlf| gropyrrol i dine hydr.ochl ori de (4:52

£100 mL of 15
3- Ryrmhﬂedn @ gt H&meolewrd adties tp @asbutry obhsodiurt hicagbonate (t9a|0eld na) in toluene

(100 mQ) ?n Hﬂuxﬂﬁee &v%sg%og%tjkb &ef Q{d%eﬁlﬂﬂérfwof&lﬁété fésﬁ‘nL”b ns%n was added

cropwSEoA Yy SR RYergy '."}%n%qg“%vgsrﬂ"gﬁ? W“%@f*t&?faff‘sﬁaa"% BSGFYHI cold vater

and bribd, daedarainegriesth sulijte vins carteaichtaiitd atpale yalpweaitbativay distilled in vacuo.
ted with dichloronethane. The combined

Bp119"¥3§ Lefbcgzlqﬁygrs ver e washed with brine, dried over .

Step 2 n'_m’.a d A4 P clo[3i Hlhexane --L'.:!L" I . Id berz "-": at ed The

The @fid MOWOfrw;ﬂ esewb by rrmm)murssmmhya iBitar @gadetonitrile (100 mL)

and waE 27@I nalﬁ 8% {hﬁlg&égfhatéﬁge]lﬁtl aac%lgtgr cgsc%dh %al qlhgdrat rr(p1 mﬁdo .03 mmol).
The solpti@Brag cpgg%oﬂ @|auq 1,1 wglf(ugqo)acqwrp (4.9 ma., (Qq-qmpol was added over 10 min.
Potassiti ﬂfx%b&i&ul%té @Bb ‘B‘%MBI was added portlonwase over 40 min while maintaining the

uor o
e ko esbieto i i Ay 6 1 it regpgged nt vater
and extractegiviith Iu:hlpromethane The combined extracts were dried over magnesium sulfate and

concen(,gtgc_j@co?or,gg4§|3'34§§| TO@%ldl fl uoropyrrolidin-I-vllcarbon

droxypyrro |ne-_- carbox'lat% 25
Step 3 7 (3H / i =) n1 D a3 e rne (2 31

A rgixtudlof mmltamydmeorme (o5 L vwiztnim ¢l Bajd4 e Htreeiompound of Step 2 (2.62 g, 12

mmol) \%aéhe%{ 'gt&?és"d@%&f tﬂJeﬁq '380@}/ gﬁ@&ﬂ'n%ﬁ @ﬁtv(re’lern%v%té; 'ancggcl%loromethane

The aciue PaseB5E ptracteg 4540 pgnohoran elhane, ang dhesompingd sragsic giracis were
washed ith%rin@fdribd 6ver infagRespirDsliiate aA® caderifatedWitid r@sifiwanas pMiied by flash-

chromatograé)%iél A M_\T%mol %t o%?ﬂo?o gha-l;gfto%g/%?fﬁeﬁthléz%&gﬁélﬁg é% aév%ltegﬁ (1.14 g,

40%). that described in .‘ Preparation 1, Step 2, to afford
Step 4 03R4 9y rd1-3 A%l @ro-byilidind-1-EarbOOatithensyl astbi ght yel | ow

[1d.. M 319 . P o
Dl of e uPcbmazEg ot Seb iy S EOTAhE i wessoplegiagp o anc
[bis(2-mpatmoxgetint)pminofsuifritriflorid®3 1.3 mL, 6.9 mmol) was added. The solution was warmed to

room te]‘n;fef b o@:’t@)ﬁy@l@ﬁ PQQ)GInéd Bt R \ALaTé? %9(11 El@ﬁ\c( iheoaqgeoué pﬂase was

erazin pyrimdine (0.
extractag palg i ERORG P 50 10 IS FHGAYS Wist P i B, cred over
magnesitim 2Qfard, and cdmné‘ryrdredl.f&eles'i’dtdlwab barified b Hash-chrvthatcgeegbhy m

(ducmork@%&?‘eg UHOOH Bl A8 brbu 3y . ﬁglﬁwol) was added.

at|n e’ reaction mxture
Step 5 wags quenched with saturated NaHCO3. The pH was
A saflpioredreik fte oanpaunby)f atdd k(BB E 2.83hbIflin %H@@na)mdntammg 10% Pd/C

(200 m@or%%néroie?ﬁag :go %?r nxat Ezgr%gg%i 1§ FF [l'ﬁc%cfﬁglon altas filter, Oed over
diatomasgoiscaatth anditie fibratgfvfas PW@”'@"‘{‘BQW”@QS leavintea yalipw solig (400 mg, 100%).

that was sufficiently pup@pdfionfsurther use. M niz
3( . V\DgOO/l 604PCT/I§500/0%114 -19
pi:2:(3-Fldora-azeti bonyJJ-: ] acid tart-by

ﬁut@gm_m&m_@ﬁud:e_ﬂgm hydrochioride

1- B%n%;lz%r@ygétﬁf Y6l 8o 2o. §%%9>6\)ék Uﬁscﬁ\%’ddn &?HE%* bé?éérfér the solutlon
s_added to a sl ur

cooled 9@ Emrﬁl@aﬁh@@ﬁﬁg@ﬁ?ﬂ' yoridg (21071 SRy THOY BRgRddded d’SF"%i&bdﬂef
stirring n\te)n|gthaEronm)t¢m|me€eatwassa¢1mmécEsbdtum Hcarizomeltelyes 2yidied. The mixture was
f
extraci RO R Bk ol el g b ot RS e, PleEe oo puried
di chl or onet hane, washed with cold water and brine,
dri ed over magnesium sul fate, and concentrated to a
pal e yellow oil that was distilled in vacuo.
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Bp 119-126 C (0.32 mm). Step 2 -
6- Oxa- 3-aza- bi cycl oi 3. 1. 0] hexane- 3-car boxylic acid
whenzgicoest er 10 The title conmpound of Step 1 ¥Gr/B2g05/001194
15 mol ) was dissolved in a-axture of acetonitrile
(100 nm.) and Jater (70 nL) containing ethyl enedi am ne
by chramesttogaantie (Biotege °di08 oPuECAaIhexaties)y Breeitreductiviasrdissol@ed)8 EtOAC, treated

with Hm shL, 2NTiR %th§9| Hélaied %rlma&o&hgéﬂmtrﬁt@d Ofre @aﬁli was trlturated W|th ether,
uor oacet one

A f"teredoeréfrdﬂf@tww'de%»’éﬁ%\gfghwfepp@mas&%w%gm bl 2478

Step 2n8fﬂlggrqmt|ca_@ki®@@mbmdeonw se over 40 mn while
A%ﬁt%ﬁ@l b B Baldi6r stBdh ?éfaa ga*é @qg m%f%&dﬂ%tr%n&%hﬁm Q0% Pd/C

was St en poure

(0-38 g) waphygeagenatedsat 34:§0 e&am 2 BREaPRATAMYS far RO oths salutirseas fiftered over
diatom@€usls St 204 tHealtate dUREEtrelfot Edldrgness. T golRiSWal fecBystalliaéirom

MeOH/%{UActg?urms 6895%"/5& t"ﬁe?% (%’nlp%ﬁr?‘d oil (3.45 g, 100%.

_EP_(SRS 4RS) - 3- Fl uor 0- 4- hydr oxy- pvrrol i di ne-1-carboxylic
N-25iEbclieii@y Lor@mb ¢d1 7A1gn4>ﬁtmm)etr@fuu3 Engduhdnycted 2 426 iS4 mmol), and

HATU {15733, &5 g YRR el ek BTPRs ' 6 SRBLCH PG g st T soluion vas
cooleddro@l ieelbatiabeforpdine additiom efdDIBA T e e, Suetme). Hredreaction mixture was allowed to

warm tdiRGhQ Et@rrgﬁtob@rﬂ@ht Sgtgra@a%o@% %Qﬁﬁboﬁﬁ@ﬁ% Hed QP@ ;Srﬁgésaﬂare separated
agal n W th | or onet hane and he conbi ned

and th%?&“?%f@t@a%éﬁ‘aé e%}é%qlf’é’d"’ Riesihwisne r‘?B'°”‘?fr T’éed°°6“\Pé’}ed H'&QPE‘JH’?S were
washed witH [@xtne aadhdrieti@verenidgnasiad sulfEee Thesmthwod\ES(Zplu rg) vaeplrifigd by

chromgtt!c))d? | \);e(%[&g] ggﬂr@g{ &)%hys é Et@dﬂ:%m g@g?'tuﬁ% lir‘aﬁmgi nﬁpﬁ)]k foam

tl e ‘conpoun
(1.06 g482%). M§irafp 287.3 (MH').
(3R 4S) -ref-3,4-Di fl uorop@garaodm&il ne- 1-carboxylic acid

oh&hé ll %ar%

N- MCBOC{%JXQ'G-ZN otine KR)S’@/Q}ﬂ ﬁmro@)ma@]fwgnomroh#m hYWiOd@e ((I 1383 11 mmol)
and TE'KL(Q Oﬁnﬁ ERb) Was rAigsle: F’ anﬂ?&ﬁ)u§ ﬁJeUﬁ/leﬁé‘cM@ﬁie\(@Trﬁﬁ)%nﬁé} mtrogen

ten”per ature over hr Q/\é one
HOBT WaQ:’eQ’ 13 AroRea addefiaad éﬂ‘fd@'é‘t‘i? cﬁﬂlﬁgg’ dnanige P%{E P%fafe addiion of EDC
(2.10, BIgAInGl). Wi heaktiddAnixiaredvdshatiowsaith waerdtodR Tgaistrre@xdveatight The mixture was
washemldw samgc?%rd}g'nttg a%ﬂqgt% angb ganaggéd o@?@@? gxm S%Hétfa 3@ crude

concen

materigl (& ¥H0) W3p EeREBYEeIIRM B@‘%ﬂﬁ@ﬂ%@ bhte@waﬁ@)tm@ GO@P%U fhkght Ve"OW
needlePROBUS V3B MBS hzaon3 k) (1. 14 g, 40%. Step 5 A

solution of the title co Step 4 (675 ng, 2.8
mml) in EtOH (10 nl) co iAo} 10% Pd/ C (2oo )

Difhg 4-!:1 relidingt 1 -cambanyl)-4{piperazi ¢arbpxytic acid tert-butyl

X - CH e-1-C )~ <Vi|-
mgmi;@ﬁ;@&gzy_ﬁmﬂlmm_dl ne- 1- car bonyl) 4- oxo0- pvrrol i din
To% sl)fuﬂ@r‘r QWthlb%orﬁﬁ&ﬂd%?HepQHﬁ&ﬁH (@%b Ers mﬁog Qné—1

Benz fuoro-azeti di ne roch ori
(benzy e BRRIPIDBFSTO A 5 UG I IEHiproeyiong (40mb) yeasaeded ACOH (0.3
mL, 1.03ieg8i0)) elbwed b Ebditm tikcdupnE@otgdriden(. 13D, Uidinamol). Tbe eadtichonixture

was sti ’Rqur r(rdéa%rg g L%%&%e Jdli&? qﬁ ;grgi&hc?‘e)gracted with
DA bEbote I bty

methv'w&hﬁrl@w %P'%'B@Pﬁaﬁ%l“{ﬁ%‘f"%ﬁha‘i’ wih ariRp A iag BT RgRESIUM sulfate. After

. evapor&iof AhH 6riad Erothas (2aBdp@ilow Tdamirivad pUrRedNBYS ask ¥irb&tbgephyi didting with

come S0 S0 o OIS TLAML MndohU, $10

- &LPCT/ | B2005/ 001194 -20 by chrormt ogr aphy (Bi otage(r)

Thé@éduoleP/StE,s hgxalm)masﬁrlsgmhﬁawgﬁna csamﬁbﬁcsfdweaicu 1 equiv.
. I N
wi) iy SR Sl B AT LS O TR BRe wes sires

wth ether, filtered, and dried to provide 2.58 g of
the title corrpound. MS mz 242.3 (MH). Step 2 -
3- Fl uoro-azetidi ne hydrochloride 5 A solution of the
product of Step 1 (2 58 g, 9 3 mol) in 30 nL of
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(0.38 g) was hydrogenated at 30-50 psi in a Parr
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walec@sonmaceous earth and the filtrate concentr aP@miB2005/001194
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gently ih@ tighttyerappddasidatdkiooviernighd [The eeaCionmingyre vzpsmﬁ@rpy thrqqgg diatomaceous

earth ahd Eén@erﬁr‘%@%‘q% fk p%d@& a8 yéIbGemTiolid(758Rb) 10089\ AvS WATAd9.4 (MH").
(1 were mxeguder ni.trogen in
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anhydr&@ﬁﬁhm Risliiea@d afl) Md dookkBtd Y Cenest WO@ rnhgﬂ 8. mrﬂ_(h)aNas then added in

one poRRR UPYEKNGRY P ELI TR Ealniedralios fpisdes aloved o

warm t¢ RThid girredaserpighti. Saterlteldysodierh bizadwboye upma}dd(eeltm ergeia lpyer was

separaEaldaTﬂa th Qg{:ﬁ& p? éte%tmmétﬂllﬁe\éﬁlﬁs e Thé Edroimdd Ic extracts
Wi
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ol s | s ) . +

oven tq\éfto% ?ﬁé}%&ﬁ A,gfi’&fc}ﬁ of fhe %ﬁé ﬁr ks %h’%h}/ !:rfgg?el ;%Kuld)gr? MS (mz): 305.1 (M)
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Td Zsokfon dy- mdc c:ylﬁluf)r%fl_cﬁrblﬁ’l@ mo’%ﬁ#@%rﬂ\@ﬁn ahhyevead DMF (8 mL) was at

warmto RT and stirred Overnlgt. he m xture was
0°C adglptsNbydroxysyecimite B8@ B9 aMmADT eag psieRt '@loed P¥r'ithe and
diisopréfsyl@ebo@@te (B@g R@SB. U Mnsdllifh &h&ll poftivds.Chi teaclidn wesstatioweal to warm to RT

and stil(grg’q/%v%frﬁ%ut meux Lg%%%% g'lh dédzvﬁﬁ* 1f05 ml[' (J? Wlé@p %e‘%r%g a% foﬁe ted,
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t
T St &t B TBRARRT SRB SRS Ry BHRLRT Sf 2
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&p_fol | oned by 1, 4-cycl ohexadl ene (1.81 nL, 10 equiv. ) '
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eaction m X
filtered through di at omaceous earth and concentrat,ed
to give the product as yellow sem solid (758 ng,
100%9. Ms mz 389.4 (MH). Preparation 8
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exa [
washed! succ&gﬁelgﬂl#m ?t&? %D agefd fsgcﬁ (ﬁ égzsnb))nat% behd gﬁ{??gqng?g\%rq{a?ﬁ&mm
SUlfatetfi“lBTeé WGQQR?F"%{Q" 9 aI"Pr@'I'?t52 B9 @évh%mfo ' I\9$S
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henyljpipezi idi ed in di oxane (12 rrL) at RT
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Y A O e
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Compoﬁ@fgza@tg f(ga"l' %g:yggévﬁol i di ne-1-carboxylic acid
Step 2t ert - but yl ester To a solution of the title conpound

THef pré&ziuetof BtepS9@20M g, 02228 Mmmatpivgs tesatbd it 4NYHA! dh dlm<a(|é)(54nL) After two hr
at AT, [Ty fure SR bt dlo AR AL QU PR Wi Elior G 2t 48 clidePinThduoto

providen@? thg Piethe titehdomppens! agrecrdvite golidr ¥Femz 4FhMHEDb| ut i on was
Us"rrtd d’d’pﬁ)‘én&& staking Matekidye, the hy’@tFt%hlbhﬁbaﬂi offtfe EdPipoitd ohExanﬁfes 2to

was was Wi frat
112, ISP R PSP BrPRED Tuf e b g ot el e
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purified by flash chronmat ography on silica gel to
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standing. M5 mlz 215.3 (MH#). Step 4 The title
conpound of Step 3 (400 ny) was dissolved in dry
acetonitrile (8 nL) and 0.5 nmL of 4N HCl 40 in
di oxane was added under nitrogen. The resulting
solution was stirred at RT overni ght and the white WO
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yridin-2-y|- 375.4 94

pi perjazi(A31Difployo-gaetidind! fydf{ﬁsz-sylrt-p-(ﬁstmmmyl- 470.2
9( 2S,|A4S) - qAU r{o%n ?{/ﬁ 'p@QFaQH )i'l] ﬁolgi'irm’-ﬂ -Hetﬁléhcpﬁér i daf 4, 3-d]

DvrlrnLdln 95 |n- -\

uor o- [aBe Pillyaio-azafiph=1Rirsind- fmeazafow 4-c1pyrudm2 3932
14 {4- [ (35 5S»r&pdr&fiymbﬁroaa.ﬁ@mwwahoﬁear bonyl )I- pyrrol

din ifrila

(3-F YEEEmE ﬁ“'.‘tmﬂ*‘?w}’saz&ﬁc@“?f 1 @pF?V'ﬂflLorémf

16t hyI )pyp'ylrdardiz-ml-} IBS dlﬂtmrdrpgbhdm -1-yl)-methanone

RARLU S ngl'uo’rokﬁ csna. g[@gusaca 3 ﬂrﬂE’dr?\'ﬂélHﬁ% g (9= F
uoro-azet ,
uor ontet hyqjlby;drchId-lpyﬂp@ @Byrlmidln-%yl -pyrrolidin-2-yl]- - 406.1

1153I—|-pyr|do[4 3-d] pyri mi ¢igthabond ) - pyrrolidin-2-yli] - net ha

nere Q7/|
‘r

(3- FI uor o- azet i di n- 1- yl)-{(2S, 4S)-4-[ 4- (4- nethyl
- pyri mdin-2- yI)- 349. 4 EﬁmeL__ _

y
hyl - qU|noI|n- 452.5 100
4-yl)-pi perazin-1-yl]-pyrrolidFn-2-yl}-methanone
[ (2S, 4S) - 4- (4- Benzooxazol o- 2F azin-1-yl)-pyrroli
din-2-yl]- 406.4 101
((3R ,4Sj-3,4-difluoro-pyrrolidi‘aMNyl)-net hanone

((3R',4S)-3,4-Di fl uoro-pyrrolidin- 0-[(2S,4S)-4-(2
- trifluoronethyl
-7, 8-di hydro-5H pyri do[ 4, 3-d] pyr i
102 pyrrolidin-2-yl]- nethanone

((3R"',4S)-3,4-Difluoro-p

in-6-yl)- 406.4

N
-yl)- [(28 4S) - 4- (4- oxazolq&;bj 103

d 2-yl - l'i di n-2-yl th
8L2y257|n y plifif%%pr pyrrolidin-2-y ] nmet han
((3R',4S')-3,4-Di fQuopgr pyrrolidin-1-yl)-[(2S, 48) 4- (4
-oxazolo[5 4- 104

1o byl 724 Bonkn Wl oko BYrdifhb 4ic8bxyib bR ester

(Sk4-Qre- Pﬁ@"‘)'n%1 4-d[oRfopxHe acieytqroputyd peter(6.61kp. 1.9 2‘!3"‘@911 ) quap gharged to a
reactor; (oﬂovmétb‘?)éhdltlol% dichloromethane (15 volumes). The reactlon mnxture was cooled to 0°C.

Tnethy%%en(]égé lutgrs ¥2 qu V)W ears%%bend ovey!aCJ mfr’theer‘, OJI'he mlxture Mrn}ad Hgm suspension to-

a clear(sgiutniit fHeuaod ot taetbylaming agdltydn) T{1€ g@(twgy/asm(flqat(qgcm 50 faot0 minutes.

Pivaloy? Hﬁ&rmélm 6 195 e4@Galents) was added slowly while keeplng the reactlon temperature at
hano

0°C to ﬁ;é 2Th{3 4e:1c é&lg&g geg{n(aeé Ibn_klﬁ_) ¥sl%1 [}g 612 g%é?qruplﬁtu}l/el \zas sampled for
completicabydidPlyd Jusipy dlletbnlyllamhne-tc%dgrlv]anzeBé’fkr Beld 1) 7 hour at 0°C to 5°C. 3,3-Difluoro-
pyrrollq% Er%éﬁl&xdé éy hd Rdﬂ 1 GULR2BA Whd Bargbdtodrdhtiove mixture over 10 minutes at -

10°C ta g, p) T[ ?tggarngjz _(Aho btgrst 1 pﬁg%@w@mrﬁ%cee} slgwly @ger 70 minutes at -10°C to

0°C. UOpdryabirpletiopyirtiicnyfidhmite addition) the chixtuiré wyid Stirpyl far oh atdd 1©-52Cy The reaction
was co!n’g%%ttgm%easga%%k ?% wn%g%ejﬂéﬁoil‘hdé Jé’&%%k @399%9%%?} water (10

volumesiat §°@4q § For Be mpEH'e WRHDeRISA 9 20°CAG25, &5 The[laver2uqre penaraipd, and the.
organicOaRk Wi washéd With20.5 MISCI (5 volumes).  The organic layer was again washed with
combingﬁ é‘%%all-&b%'(é/ \llgldrﬁés? Snj;oar%allfrgé%?a\(éd] briRg rsglt%oln (H 84 61: y l/glﬁrggst).h e organic

solutior{ Was3ompenirated atmpseherierii to)a ipw)stifrgbfesy i) e (@pRraximrigly @0 difess) 4 Ethyl
-c]pyridin-2- 393.2 110
yl - pi perazi n-1-yl)-pyrrolidin-2-yl]-nmethanone
{(2S, 4S)-4-[5-(4-Chl oro-phenyl)-2-aza-bicyclo[2.2.1
] hept-2-yl]- 410.2
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pyrrolidin-2-yl}-(3,3-difluoro-pyrrolidin-1-yl)-nethan

WOm®5/116014 PCT/IB2005/001194
(3,3-Difluoro-pyrrolidin-1-ydg)-[(2S,4S)-4-(2-trifluoro
nmet hyl -5, 8-

acetatéli1DpdoRmBE-a2)8 litals)[vis AddBdpyre isorititinnwad cyricpatpated ainbstinaricallyto ~6
volum«%s] T%e %@( Lﬂ'e wgsjt‘?eldﬂ@ P‘@(}B 3§ o gm@mo&syi&cooled to room temperature over 3

ropvrro

.~ hours. -Tjeyni (terzgfaaswd At UC (935 |Qﬁ°bﬁ3 Aews yigHANE &P 4yRey was added, and the

mixture Whe G¥fUIAéd @ & mainiln onEhdia OThe solfil was fiftersld, idsdd\withSt: B peplane/ethyl

acetat? g)voym(eé agd ﬂ ?q |rcI 8 rtr(a_}y dr\)/l?rraé FS é: to 35° f85 erx B\lnlmlle of 120r)1( oY|eld 7.26 kg, 79%.

HPLClufiteli $9eLA. - B@(m@;(gnhp@or@ﬁ ligers) e:yap.cgn@pptratgistpé,’z liters under pamal vacuum at
65°C t6 R°CH-THY RHiiRE Was Esbiddgo 80 @'td 6§ B(L‘ bewyllacétat@qa.d litbrs) was added slowly over
15 min@{?(ser %’t;legrg%%/u& v%a?s} %F)Ileévge% ggj % veg \éf}é ae oI %ﬁs\’q\% a? Phﬁ{ tgr%gerature for
at leas{ 4 bours | Themsljd wafitened and iinsad mtthnt@e(ﬂa‘yl @Q@@I‘GE@ tvv,0C. llters) Drying
ina tra%Qiry-EF joBt N ARG d t% 482¢/ |y|e¢o%5 435 Qfa%s SﬁWbc‘}’L)ct Vmo’%ﬂﬂ@d% 4%

mnutes emx ure urne US enS|o‘
2- )~ lidines1-gcarh - (LirQ - - razin-1 -rrolldlne1

carboxIdﬁt&ﬂt-uutgm heI d at 0OC to 5C for 10 m nut es.
ArE &yo?llvg%/lzhﬁfgi}d&{{h ‘i‘ﬁF&é’b ﬁ:ﬁu&%‘& inp%ﬁaz%qﬂyl\b%rﬁu%é)(z YR, 1 05

reaction tenperature

e
equlva@@t% andsae prpfct fr@a&qungﬁpia u1r%e‘i‘{)’raf?€9 BERRIXUe Wag h‘ﬁ'w 20°C to
25°C uRlialImRAGHal Was dissived evenasmeamp] acktitatid @9 gt i.0Reduvalents) as

added Hl?ﬂe m&y 2% Pv%%?qll{rgé Eoé %gurgiﬂﬁ%o\?nﬁic%rthé/ Pe%él?oﬁ)m ﬂLFeq‘gng@tjogloLW The

reactidnywixtoehtas Ireftglleec( for mnqagtes gnqjhg]ﬁqnqg]tré}qap)at dis t%mipg'@@’ arstpady
tempeFanﬁ"e ém\/sﬁc WaX bisefre@ Wethe &\Qerrﬁﬁaﬂwhﬂlﬁatﬁb complBte rérBov@Cof water from the

systené {%&%3&% %if%lﬂs Hacieééaer%tsm ﬂﬁ)e(edt 4 O&; %?d(sad org n%ﬂwléqggl volume in the
reactootb 16 rvplemlaybfahe firait redghint.i Bhe readtien mixiire was Wﬁ@déQ i¥¢ o *E@nd sampled

for complte %rmgtdncbf e B?I@Plf(?@i%g chhlurﬂ\@i‘égr&@ﬂﬁér&ﬁ)?n&é’to rgluke imine). Sodium
ostartin reacti.on °

iaco GRIBHEPEOUS 4] Wik PR, ey PRlforDog § 18 Tibopgn ot C to

15°C. i tasctonvmistuteagesdeatbd toZDES 152G al hefthior 2lawrs HiiCaesults confirmed

the re%ﬁw}%ﬁrplem E{che/o %d%@&r&n%@%ﬁedﬂ@%olmhﬁf% Wi, Bo volumes) was

unes or gani c er was a

added TSNS B BB O o6 2 Tt HBLHaT A dadgyat 30°C 1o
60°C. myua@taféimbwnmes)o\}autadm t¢ the Gdspihsi@ aflel itin@ad. to ZOFE€ to 25°C. The

orgamg E)Iga%g 'w%? eﬁ)g ak)tﬂ%uJ and tr?’é@aﬁeg Qgﬁ 44 WAk @ﬁec?éd@ﬁ-ﬂ*@f 'It%@rlnt!aa}{ec; 18ss than 2% of

roxl mat e ters)
the prCHJﬁy |Thwggmeamafweawa%b MR JBATEs) Satusged Biate splution (6 volumes)
and condehtrted @ 4I5S vo?iEneS(2 |vblhﬁhé§)unﬂﬁ$aﬂdld@duurﬁ hte153@ tolBOP@NTo the sturry

e LGOS R 50 A AT By o
25°C and grapulated dergaoasu Selidovasicoliected by firatioryy énsﬁfj it peptangd2 volumes).
Drymghte h q'a@&rygfqg 1t2(1103|§ af3d°0lto B5°BGHHIE5.3516PORB%) 6Bhey Protiite's)

"f‘ od 18,1 J8 X5y .S' [qulated_f_ra

methamdeh 2:1 hept ane/ et hyl 5 acet ate (1 vol urre) and dried

Wa%r‘r(‘h‘i &, Wdﬂesgkas%ﬁgﬁéf't&%&&rfm@w@& g} A o@fxct lrgm FStep 2 (9.57 kg,

1.0 eqyiygjems) T(Osbe Fp \ff%%ada%i’smes%ﬁ‘&f it #@@a W% i water, f %{[Eteﬁn%er
volum@s) klowhlat 2€2Cu0 B0°AtoveGhiidursy THE Qurril iventrintx saluteon aler 1@ditsrsead HCI was
added! ?thgrqgé L&It%ﬁ é;gplg ohytlne ?e%@ﬁcﬁtvs%s (:érmgetle'bg/ WP‘E&J a‘é‘%? @ﬁ’tgr%gcnon

m xture was
mixturg yeP Y B1C 9 T T o S WRAIeRE0T I'?‘&PH@QH%‘F 58408 Sowy win
agltatufertb pHalTO tb pASY. 2hdyMuwss mditeres odith d pasetéri ddsely edringnitk neutralization.
/ at o 0
The to aﬁ ume)' V\f%&t} r'\?aecﬁli Q&E%d Wap)/é %flggrts dr@g ﬁ#t&TvegwE%nuer& St’o 20°C to 25°C and
35(2 to 45 C yi eI ded 435 granms of product. HPLC purlty
96.4% Step 2 - (2$4S5)-2-(3
3-Difluoro-pvrrolidine-1-carbonyl)-4-(4-pvrimdin-2-vl
- pi perazin-1-yl)-pvrrolidine-1-
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35

carboxylic acid tert-butyl ester A reactor was charged
with THE (20 vol unes), 2-piperazin-1-yl-pyrimdine

w@ 2008/i1dogt 1. 05 equi val ents) and the product PEDB28OFD1194
1 (4.00 kg, 1.0 equival ent).qThe m xture was held at
20Cto 15 25C until all material was dissolved over

extract8@wit é}HJ?I @@etat&@ﬁ&é @1@&%:@ (ﬂo?mﬂ%sk:@d 571itexs, Eephinkes, RRpetlively). The

samp"%ﬁﬂ"& ﬁquleﬂLés '?36958'{??' gﬁco&s exira telo ﬁ%snaggy{e% Plﬂgl%d %v&eg %nly 1% of the
product ip &ttt aqueons solulie  Tiesorgasfd lweeemww@w%mﬁﬁe@%wm PRgnesium sulfate

(5 kg) I‘BP{‘ ﬁ&‘?t Er:l"f’é rﬂgdu?é whfneted, THEKiERtAKe v@s ﬁhﬁad\b‘th efr@rﬂb@fa&i (40 Gters). The
was obser

itrate Y eiaed SReriB I Bt L0 2 S IR My Bk [ BPaten- (e
fouowwmemdda;dwm peroRgsEdy: spack frdeecorditibns THEe mgthmdf@éaomqgntrated to 20
liters ? {m e VYRR 5?;'@ tb B2 Grnb BRRLBWab eoa&j twbdme@soc over

reag ent. e reaction mxturq_ ﬂ ;
30 mmpt@s @@”t‘?@mm t%f?&"@ﬁ’ﬁﬁ?’ gyre, ?féﬁ?‘a'k%‘ﬂ?ﬂ ueWradyr Hﬁf‘}"sweaﬁs eld for 30
minuteb.TH&&NEY (2b1Rlefs, £ usiLMgs) wvad addwedisioivaaeeroXiyduor THeyrdixiuckewdsgranulated for

2 hoursz elg\e solld ;mu{bg?n \%rass)%%ﬁiécm bdtfﬁt{?ﬁ&%rfa)%péy vﬁmm&érggle‘h?l a%gta*%g(ﬂ 0 liters, 1:1

viv). T@eﬁtﬁ@n\@s Blowa Bry B iHgen I9Ce MYBUT @h2 B, Fﬂemﬂuet Waggiried in a tray
dryer NELEAE 12hodeCylen: B5anmb%1ednd) isec1mMshar 367 (MP).C'H NMR (400 MHz,

D,0): é@dgdaﬁnszs'fi aﬁs"or med, & gg Firhi 8.’?1‘&) ﬁé‘ t"‘@? JCOJ‘%’)-lftcﬁ-i Q%ﬁrﬁldﬁé? 3.87-3.81

bonat e aqleous

(0, B ca et o 48 wwowgolcdmwﬁsrea%@ ¢, N-CH; of

puperainﬁ‘efjmé/ é@ 1Yol unee, 6 HIHEsa anﬂarnepérsslzavls (Mawum, aftpraﬁE) 2.69 (dd, 1H,
=10 Q U%b Eﬁ é’ff’bﬁtpé‘}/ 'P%)I’ g%%-% é"g-l, o&er % N%%Ee?pl%razm éof %yrrolldlde

and Hipbigsatinea $.434 3&1(mt tdl Haml ptmee)aqueous phase was checked
AI{%ﬁaHPéhpthel(ﬂhyGBBﬁlé‘rﬁdé%glt bﬁﬁétlﬂeh %Bmﬁo(!h@fwas br’é arBd Q&’dﬁing to the method

e organi c ‘phase was washed ter ( vol unes)

of ExaggleIr at ed br| ne solution (5 volumes) and concentr at ed
to a small volune (2 vol Lﬁmm_]m_ellmﬂer partial vacuum at

was cooled to 20C tomﬁﬁg@—rﬁ-ﬂ@%@%’ﬂ%ﬂgﬁt ed for 2 hours.

Step 1 S@ri-BUtWEES, £5)4- @ Bl el dlve-fipibdréaz-1-Qn2-[(3i3pseGtrafitorophrepitinrie
Nearb voI Frres]. : I:;(r ing in a tray dryer for 12 hours at’

car 35 kg (91.3% of the product. Step

DIBEA (363 3., Disfrme} waspa)qdpq)prpmlpp qo_a)ﬁuypep@ggof the title compound of

Preparﬁl& A {AmEM.3 Mivfdh) HATLY {128 mges. 82 mfrol) - éHd)3'3?4/4 feiaflGbrdpyrolidine

9 liters,, 2 vol v
ST Sy e e M A
bicarbchaleSoborkwgs added) theqpuikivee wastexiraciag thheilomomfrreyhanasthg@d@ats dried over
magne@%%@l‘fﬁté ah8 GorldEhtratedi! THE aitil Wt KR Fifiedd-chrotratd@faphy @iotage® Flash 408,

over 4 hours. The slurry
E‘OACi/JQﬁff°'Pﬁ%eo“”§c9P’U¥?"6‘H 'ﬂgf%"r E(%)()laz(ﬁa\ﬁ)ters of HOl was added.
After the addition conpletion, the reaction was
conpl ete by HPLC assay. The reacti on m xture was
cooled to 5C to 15C. To the m xture was added 50% NaCH
Step 2aqueous solution slowy with 40 agitation to pH 10 to
APEIOLE/MeOrEsotomeistharplodiiod frerd Stdpt thwass tekted®ite BMHG) $redigrane (ca. 5 mL).
After 1gérgtjégsaggrﬁ v%ggéni@egéﬁrf fIhQ'Fbmdu;:r u/ ttaQérﬁLp lxglzéfmn@fanég cEﬁ’centrated The

, _ A ters m xture was war e
solid wapiEkaroP s (eseies. S @37 91562 21 PE9 165 M50 31988 Of s compound.
MS m/gx@:{(mt*)ed with ethyl acetate twice (115 liters, 12

Usgng rﬁgprgprfa?e %ar? éqjma*e%l? the6hy\épo]pbllg$d% saftsegfgr?ecéotmxwgbyc)s ‘of E;L%wsples 11510

122, digatesey incldbley?, %@f%@ds&m@mw% ﬁPQ}OQP%’ t9rthat idescripecya Gxamplp 114.
t hat aqueous sol ution. The organic |ayers were
conbi ned and treated with magnesium sulfate (5 kg)
for 1 hour. The mxture was filtered. The filter cake
was rinsed with ethyl acetate (10 liters). The 5
filtrate was charged back to the reactor via a 0.2
mcron in-line filter for speck free operation. (The
foI I ovv| ng operatl ons were perforrred under speck free

— o - o o T Y T ~ N




10

15

10 2 hours. The solid product was coll ected by
filtration and rinsed with hexanes/ethyl acetate (10

wo paoensmo1d: 1 v/v). The filter was bl own dry wWdahiB2005/001194
nitrogen for a mninum of 2 4paurs. The product was
dried in a tray dryer at 44C for 12 hours. Yield: 5.7
kg, 75.9% mp. 156C. . I\/IS nrétile367 (M—|+) 1H NVR (400

Nz nN20) - h QO 16 (4 oLl
AL u_, i I_I.l_\.ll- o— OO (U, Z bl \J U |_|L \ & ) Ul Ms M 1
Exa®Pi ni di ne), 6.55 (t., 1’ﬂ*méﬁ = 4.8 Hz, CH of (1)

pyri nii (rfedroazBlicdBy1-8)-825,46kHt(4-(yrinidip2yyperprinilt ne, 335
1fsotoneric), 3.78- ) §,Qo|,(,m2 )A)I_—,Inethg,@hg of pyrrol | di de),
of

E5.12 40 (m ap VRO i ne) 1 (dd 1
H 3 |0, 4")-%4-BiHpropyrgligin - vw@ﬁ' ﬁ@“ GViEo5 21 (m 1
118, H4b of pr Ql)plﬁ@%tzm 2yfﬁ@rr(3ldﬁh2&l hethadore 10. 0, 9.1 37,

s h AN ALID

Io?up| per a(\Z{!I;)nsemerrngm =1- IylP’é)FSésdE'@ g}\/{gh E@}é}gl g
1proline), 1. 4'Uplner88n Q-M)pylrolpqhn m'éfm@fhamfﬁl i ne) .

A-termat irhigidfe-The [T1 14280
conpaund S Bre ared accor di n e net hod |of

18amll e 1. 20 ER%[%rp éylj_@/gfrol(dcrzggl) methanone

43) - T4+3,3-Of\blobzetitin-1 34)y 4 S)R- (@€ pyimidin-L-yl)piperazin-1- 353.3

1»1:931/I ) pyrrol i di n- Zélydeﬁ é“dgcr:rg%@hr?etﬁla hﬁé rafl uoro-PVrirolidin

vi)  net hanon oride -Step 1 - tert-Butyl

(2549) 25,4 R-Fwinored! di26.48)-fH(ppysiericirPryl-pipg/pain-2-vh 3. 3374 1.

13t raf | uor OP%\J |9|'\é chE‘rbbnyl pyrrolldlne 2 carbonitrile
yl ) calr bonyl /r v ol m xylate 25 DIPEA 261
L, 1] $5rAdPifugsed 4 BEpeRe Py 78 Aheenid gn of
the tii pyreloa@qeuintio- yI) Byremanamcarbom](pmwdmg ;2-(. 3431.2

1%1‘12{), HATU (128 ng, Cgr%orqm%l) and

4- tetrafluoroovrrollrunp hydrochl oride (154 nyg,

0.3 nlrr(ﬂs)43)ﬁ Fior-1-He S ASIA- Grigiuesamethyif Beihydeidhy i ng
over nj sﬁido[ﬁaad]Maﬁcﬁzde-wﬁyrkwm.néleaarbb@n@emmleuat| on4vEs
1%?ded, the m xture was extrf'a,i:t ed with dichl oronet hane

xtracts dri ed overcarb?raqnem umsul fate, an

Concent r atfedidinthe) (CEASIAEH-(@Emsina-yipigragip-1- | 317
ghronmt ogr aphy ( B!yﬁ’dyﬁe%(r{é ylfrhéiﬁéhoﬁ&s 30 Et OA«:)cL

afford the title Conpound 03—{ M)

e
P —
w O
N

T

An Et QAc/ MeOH sol ution of the pr oduct from Step 1 was
treated wwth 4M HCl in dip=ane1éa. 5 nL). 35 After

-A4-05° v %ZIHhI IJ-Slef r%§|n2 )(3.3-
nce ra e soll

was taken up |Qﬁ£ﬁ@%£é@ﬂiﬂpﬂﬁ@ﬁ'é@— hycrochloridg to af f ord

Step150 ng (33% two steps) of the title corrpound M5 m z

Tl’]‘?ﬁﬁ? %%rm)c}und t ﬁ%b#}%oﬂﬂ E?ﬁré%ﬁﬁ@mg i E%?/ Eﬁ'ﬁ Sy QJe%SO rtnb)%ontalnmg 4

ori e Sa e Cco
A molecglar SO@s (149 g)car@st,reatea WitTBIOGTR (2Tle 2Pk dEE FC}'\“"Q“ was iered and

concerlRHA|s drg dn@rdrdatoatheg org, hende yléldﬁxan”pl e 114. WO
2005/ 11 014 PCT/'1 B2005/ 001194 -32 Table 2 Exanple
StepZ2Nare MS (MF1)  (3- Fl uor oazetidin-1
A syliitjon (o BEpABYct 4 $4p (1650 BrAOCNMoIRinyCytanitsisr (499 ML)was agdes! to crushed

potassi J’rﬁcFa(kYﬂo)\Qtlé . Qb' 54 rﬂmgl‘) Mo trdXRaA Qf{é@wyl iodide (1.5 mL, 24 mmol). The mixture

was he(a e ﬁq éﬁ f)ﬁr ‘55' hri fgoleéJ to Rorpyarﬁc[ concentrgte:cll yhle) reéléuzeswaéaken u;g in chloroform

(150 my) el peixare of-AcOH (5 pyL) rod waten(42my) Wasasidec Mdtaeth@e r at RT, the layers
were s«(eé tg&)’ gFel éﬁ%&EYa{yBRhésCHxnacled/\M% dhlofororth3B %45 (k) (MM itk ofhibihed organic

phases,\vgrp Wﬁ%}eéﬂ'th sqturgied 69‘?“1"6 Picaeanae &?Ix)zerBlt)t"f‘Qﬂ Biirg: and concentrated to a
brown 6if. Rhe 3it Wheldissoygd mathed (75-riL:) yfillered( 28, coB)enttated to(gonatd browh solid (0.97 g,
16% i-e%- 349 118 yl-)pi perazin-1

oy-y?') pyrrolidin-2-yl)-methanone (3,3-Dif
| uoroazetidin-1
-yl) ((4S)-4-(4-(pyrimdin-2-yl)piperazin-1 - 353.3



119 yl ) pyrrolidin-2-yl) et hanone
(2S,4S)-4-Fluoro-1-[(2S, 4S)-4-(4-pyri mdin-2-yl-pipera
waemsatephd - 374.1 120 PCT/IB2005/001194
pyrrolidine-2-carbonyl]-pyrrqlidine-2-carbonitrile
(S)-4,4-Difluoro-1-[(2S,4S)-4-(2-trifluoronethyl
Step3- 7, 8- di hydro- 5H

T PPJGo‘hhe dl&ggq@ée%'lgqﬁ n;ér m{,{oﬂu L ARiFors ARG L5 -piperazine

yrr (i
(63 mg( Q@ agplh) AdQHGP ¢l apg @gluzrsaaeme( (23 Moi §-PRiIBMehét MePH 11 gl-fwas added
sodiuml d%(riﬂb@ro@dnde fg mg, 0.28 mmol). The mixture was stlrred at RT for 65 hr and then

di di - 2- b I
5 concen})'gtPgl i r??édUE %upl'g f@%écr (%8% 4 the og twl%g {Nﬁ ‘Lf}é wlth QN sodium
hydrox;dy Kg X3 mE) dr@)brme (54m ()pqudmvgq rnagzueyur)r pulfy@q anq epntentragtio dryness. The
reS|due]v?a§ pW|f e@%g (zht@h\ﬂe Hpia @Qﬁﬁﬁﬁl@@ WRrB2WD; 80 1 24 ch (WaerdXterra® C18
r) .

columnp :fztarls S{\sg e &op é/llhlﬁé ﬁn”ﬁl%tglrgu%m ﬁ@pﬁm of 16% acetonitrile with 0.1%
ammoriym hyalroxtherovar Ml ibBtoZford a colorless solid (35.7 mg, 26% yield).
10 st g4d| fluoropyrrolidin-1-yl)methanone di hydrochl or| de Step
1 The title conpound of Preparation 1(; nmol )
HGLAE o S 15 T ek ORI i) O S B Step 3 @5 ma, 0064 mmo
in acetérittil@ GUMAY. ARbrensas, the’ mktuge wasicbnteneratea tb dviyridss piytt the tdsidiue @as triturated
0 f 9
with etr(e? Ezgrggt}r%etztgla@p%%ﬁndyég ggtgllngc;aé\\/s J‘soY}@ﬁsz rh%b@%‘i:feoogrﬁ /7,448.4 (MH).
: US@Q aproRiale Sarting mi‘@ﬂ%& & fydmcfﬁ@'!detsﬁ'wf g GPPiléoqmdé ehfé&amfes 12510
15 127, disdBd ih Thifle @ H@reirdBIoWWdrd pieBared Rladarinkt Ariogd o fla} dadasibed in
Exam d%ﬁd to crushed potassium carbonate (5.2 g, 38 mmol)
P8nG*treated with nethyl iodide (1.5 nL, 24 mmol). The
mxture was heated to 90 Tadex3 16 hrs, cooled to RT,
Exanddl oncENMtTated.  The TegRIe Was Takem up 1 1T [ Ms (M+1)

chlonoform (150 ) l ) and
vat erl (537950 (GlngeRpty! Rliritlorerpetadpypzalelt E? t he

| ayerls apynmidie-7sgppeatiod; yl)tﬂametaﬂnwlroum-tmw@rsfvvas, 544.5
pgxtracted with glgbelRidh Jutermck) . and thel

caonbhiined or aanl c___phases werée was with saturated

sodi §m B38&HeraryEolidn-kyRH2&BR ghdrmstvil4-@nd 448.4
concent rtﬁttua%nte@nyapyrdarncam) @bdrazinfNe]-gyriolidhae-yi sspl ved in
1zgther (75 m), filtered gnd concentrated to ajpale -
rowmi solid (0.97 g. T8YRVI&Id). WO 2005/ 116014
PCT/ || B20 0% 3-00Lo@4yrrolRR-1-8i-K2S. 37,38)-3amathxitddde of |t he

12pr od ‘Ct ?Ynn§&ﬁ@ y?- |§)Z|42|HE‘ r}Q)yl%ﬁldFr‘HTQ'J\}I])methanone '381.4

1-(? unrnnnf nvrl Ln-2-v| -plperazine 63 ng,

0. 28 mml) AcOH (16 pL) and sodi um acet at e (23 nm,
0.28 mml) in MeCH (1 m Exammsizadded sodi um

20 (2,4-&@&?8 S -(5 3'@%08 D%ﬁolaﬁ'él )carb-gn r?& i&flﬁ-g- érazin-1- -

nr—and tn _ :
resi due was taken upnethamepedibydroahloridd and t he sol ution

Step 1 Wa$ 48RS NE@ 4itiiord-bdhz8@bibezit1Y-gi1-9X3. 818ifI (1o Yy réolifiag-1 28 @ony!)-

Dri_ne ogver nmagnesium sul fate, and

m).,. .d
w%@%@iﬁ%’{—'@%. The residue was purified by
Thp tittgpeanertounceof HPE@ratish ¥ (Rrdral 0. 28mhrawth R &;difMorob8troic 86@ (4mg, 0.25
o5 mmoYét ers-Xterra(r) C18 colum - Waters Instrunment Co.
| ford, MA; 30 mm n gradient of 15% acetonitrile
and HAJW{$p 9105 3 r‘ﬁe[ﬁﬂ“ﬁ%ﬁ?ﬂﬁ‘yd’?uﬁ{f‘épy'fbe FRlofide Lpdes PEGRE aé‘d cooled to
0 °C in ad io¢ baais Befsi@l additi¢rddt. DIEAR2 nH ¥6pl, el3dlmol). The Baetpndnikilile was allowed

to warn{téwT An@ e?ixc@?ﬁwégﬁwp ‘Tﬁgrg g%on%§ qlgeql\glgegj v&ﬁ% u?‘a%olgod‘ann b?Jarbonate and

~ the aqug@@thyﬁ[ \(vqxq qxgaqtg_d Y'f'ﬂ') metp‘ylgr@rchtp@dm fhe @qqg)lq?p)@[g;p@ exjsasts were washed
30  with brifeQdHeIRKbd Qlef thaBesiliny SUESES. PHRGrIdE Prdde& ivdl Bur@a b flhdhhkrRbgraphy

using methylene chloride.MeOH (95:5) to give the final product as white powder (132 mg, 100%). MS m/z
529.4 (MH").
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~ filteredy @m’dvopbﬂlzep ovenich o aiferes e Prapkstge pEHeRAwien(1

with ether (2 nL). The title conpound was obtai ned as
a solid (32 ng, 96%vyield). M5 nlz 448.4 (MH). Using
wappsapoiat e starting materials, the hydrochl op@TE2005/001194
salts of the conpounds of Exgnples 125 to 15 127,
di scl osed in Table 3 hereinbel ow, were prepared in a
Step 2 AR AEdtortAiid] soIgiinsof the prduatt of Sgprii (h2aimi)wasEeatep hih 28 4C in dioxane (1

l water,
mL). TIIe g |oﬁ l;‘%(gm%i%éﬁ‘fgfe A@wt% ﬁpoxa(eﬁisg I’;‘eg'%lde%?/ sdassol;z;gc/! )I:M ;tm/z
4292 ylpyrroI|d|n2yI)(33 544.5 125 dif -

U?I@ %pp tﬁ Sﬁagmg Wten?ls &%y?r%@f%}%{e (sal oé It_.ge 4c§5np§unds oksl)iamples 129 to

133, dlsalos[emr('EableM@em prepared in a manner analogous to that described in xample 128.

trifluoromethyl-pyridin-2-yhdepi perazin-1-yl]-pyrrolid
Ln-2- \I|1 126 net hanhone

Examale 3_[Di f | uor o- pyrrol i di i¥A"§1)-[ (25, 3R, 4S) - 3- mat My M4V

(4- 1§27(3,3-Difluoro- -pyrrolidin-1- -yD)-{(2S,4S)-4-[4-(toluene-4-sulfonyl)- 443.2
rimdin-2-y =y 1) hei n-2-yl |- met han
1%6 181 4 Exaé) %bﬁfggﬁ b¥ rokiain o)y RYEthdohd

(2, 4-DiF-AmisepygrarRMNS-HES.5 RS (HXyitlupre-Ryrliding ugr o- pvrr
149 1 di|ne- 1- %&QPW@OT@N nyqlplpaiaﬁma -Wikthetpariors azi n-|1- wig2

met-hanone di-hvdro an
(25, 494 B35 A5 EF %f'??f%BYf@TB'Sﬁi&M’”V& RYERlidn3 |- yF43.
1313, 3- d| fI uoroﬂ]pwerazlnl-ﬁyl}qmdohc—&wbmaty\br)one

o 1 _ Th
{“’I)' ld 3 EQS ?ﬂ‘s (‘3‘2‘3‘ E’rbéé g;’rrrgﬁ&héﬁ b&bbnyﬁ%&ﬂéludﬁ%—)ﬁ AN 360.2

132 4-di f| uorobé’FPEEﬁZ@edtﬁaﬂ’o(weaﬁﬁ‘et lapige’ 55" ol )| and

HAtl ILqJ l(ﬁ@:‘;’@ﬁ)l -8)(3.3-iIsrg- pw@n@rtwm x@reodyndpamdﬂmraéyl}ts 626(.:2
net hyll ene chl or roni en_an ed tag
199 and i ceO'Q?éatZWebe‘ia&%y ‘L84 t({ g%o oPh(ﬁ’léiglp]@ 451,

0.3 Mol ). The reaction m xture was al |l owed to war m

B|o|_o Rvgtdosbl 6&ed overnight. The reaction was quenched
saturat ed sodi um bi car bon$1te aré t he a%l{‘eou§
Theagvlgv of {8 cRRAUAYs & PrRHIR K. HRR HIOTrLgRANg SIegiojsgmersHigreot, and the
pharm&d@nidamnestcoptgaan saits ekthe aotunts; prodaigh @dd Serepisorherrin the treatment or

prevenﬂgrgofqlﬁlé (Fo?dﬂéj%renn??ﬁrgféﬁ 'hgrmrngﬁr%v%grli tﬁgmﬁii;ﬁ%}ﬂ%%e%%ﬂé% in conventional

assaysdqqp\m focpse I%‘@il“‘(‘@ skilsin theyeigy s aft'HEC"‘l‘q © Brgaged dér 0 assays described
below. \@dbﬂ &s BRI prdviddZ mgans bPAfikh thyBctivities obiRO cdmgdvhlds of faMDula (1), the

prodru%t nd s]t 1r?crc>l|%cf4meﬁ')sct]; Je?lz 9905141? Qr]reﬂl'r%éceun%ﬂ% §$c%?\ %te salérl)f th f8m pounds,

aront ergoruty an o
prodrugsy pndigiereeisesears dnaxibe isomparefNith e getiyitighaf qther C?ma?oun%e
In v.trdﬁggg\nopnpmmﬁtbmbﬁ ed at RT overnight and evaporat ed.
o7 B P oL eregR D" 4P Y B i e i Epbsgigo rom
methodsh:fte powder (110 ng, 96%. M5 mz 429.2 (M—|+) 5
5charplés+t%9 E‘Qﬁnﬁ%‘r’(e‘nﬁtﬁgéméé) Oa?@ L@é%r b%c‘ﬁosléﬁﬁmgfc%hﬂe@fdéé?) 150 pL of

of the co
an enzgpe-syhstalg splht'ovaweeﬂ&d infRmierqyes WS'Fé?ﬂ a.Pﬁ'VﬁVfﬁﬁ%%we" plate, and
maintafd@d kOGBUBhd hzyrhabubdfas EdIRRE cbpriesa b ld Gly2Bro-4-halbbg-finaphthylamide

hydrocgfg(nqr;p Dﬁ?rr'}ﬁrﬁela 8W§l E)/Igfile? BFK Slcoma n|n{g<0 é/l ﬁ‘gj“m cl‘[l%lde,t o]% évl%) Triton and

50 pU/AL DAPHY(YIP)Bioret®aR, Lie?@ore, CA; DPP-IV 5 mU/mL stock). 5 uL per well of the
. Jddhe®Blifdtd tHd f c)H&t 5&%9\@? fa () compound to
°°mp°?%§‘§'am“% (ﬁﬂ Va3 d 4”{ sepuffRers M Tormuja () sompoun
betwean@ Hl\(gjprpfblolnM per well.
Controls. Enzyme is omitted from four (4) wells, as a reagent blank. 5 uL of 3 mM Diprotin A

(Bachem



10

15

20

25

30

35

40

130
carbonyl)-pyrrolidin-3-yl]-piperazin-1-yl}-nethanone
W 1@s2160§4- [ (3S, 55) -5-(3,3-Di f | uoro-pyrrol i di PEF/IB2005/001194
car bonyl ) - pyrrolidin-3- 444353 131
yl ] - pi perazin-1- yll)%)| qui nol i n- 4-yl - met hanone

B'OSC'%C? (s Kig) of Brysgia. FA)iT 2dded 19-fpyrvells asch prsitive 8ealityeyirgl-RigMiding a final
Diprotif Q'cbﬁ’deﬁtrﬁi‘obf bﬂ TOOC‘E;@AJ T8 mehSite P BR A R6tivity ¢l RG%YAtive control), without

acid

the inflyence 3@?"5’§)’m8°‘(”§5 ooy %U‘p9frq‘%'l"?dd’i""ﬁ"é isadded IR "je"foyr
THe@hiirdiaBsag igihdubatéd Bvefnidd SoabideRr1aahd €8 Hourd) af $r0°cy | The reaction is
aci d- (4-fluoro-phenyl)-am de BIO.Od CAL METHODOLOQ ES
q”e”CTé The utility of the conpounds of formula (1), the
by addjpg 00 pl gEFaahBiug Bepletinng 09ergmt Rast 8ok B inadbutféreomprising 0.1M sodium
acetateomfl BRGE ek ﬁ%)lﬁltoﬂg@ﬁﬁttég’é&n v@ﬂl fBIﬁ)V\BE b)tr E}%kﬁgWQH&G§|mately 5 min at

dru st ereol soner s

room t?i?%ﬁﬁé\‘fﬁ 3?@ pptes may boARANZPRPrs2 éﬂ‘%ﬁ‘@’i“é’f wcwgqows%wwar
Dev.cemmmMIenB&) beeqiraRntsdquipinent, (absazitiov etaixinturaht 528 8MRYGs, data for
|
0808 8y LRSS ot OO
Concefﬂfell%wfm'w@h'\/'é\%@dys al so prow de a neans by which the

In Vivo@&hd\Mbi &8s { oddiiig COMpounds  of forrrul a (|) the 15
st er egi somers th

TR TR 2195 o DEE I ARSI EgH g e ftgula (). may bo

com po

 exempliffed dir 4+ Sveelasid KEHI 0 edées(dascah, Lab® \Babldarbania) edherdntext di@n oral

| aHct legs of other conpounds. In \/tro Assay for
QUCOS%E%‘\/ § ibition DPP-1V inhibition

OraleisAse tP'ﬁfaéEP fepts (P TO "By asa i ‘dﬂel”bwni‘@s é'@g%l)?t leqi tE‘?ﬂ?S@S as
describad apPdcust &ta AreL iMedsSaf 768201 Sz anpeare raitmalkf usedAn tHeldiagnosis of

human ('égagg%s 6@8@ gé 4’4? %fer\qi éﬁgalf? 0 t%era%ﬁg G?'I sqx g%uetnts

KKspicahavsrbeps ugsidpeevaliatg @itgbtaﬁﬁr@ﬁ Giltaest a 'IaP%%eS@ﬁO”aU 983) Fujiwara, et
al., poI ystyrene 96-wel|l plate, and nmaintained at 4C. The

oiaverddy THUSTISHR 34 Rk, B0 RloSbv SPRE PiBSs. &z sery i otrorpin (Rec, ot
al., DiaB@niet@pdl.s 446 823)); Liifduspsigrse hpiters fHiamasiang) ab. JapNPragaaagnTher., 17
(1988) 6HY MELEHE et £; Am20. ©fh Mutr], rmh@ng@mi an® fiv)hdrabarefRrid MrdcldRy -

stony eS8 o AR el DRES Lo MBS0 h oy Shorm.

Metabl freésngbhf98Mk fi nal concentrations of the formula (I)
KKCrQBPQr'éQQm;éa froREArVRE Bd ﬁweMr@@Qat;{Qhéy\Anﬂ%Esdﬁﬁéd by KdPBb,"ePhiS Bull. Exp.

nme IS ed from four

arim., BT S Tpion SHAOIADS B AEFEIS 4 SRR oS! obE T epeles ha
progresBé€sTib IcEiE@O&IaO(Bétfh9|4and-r&ﬁro&gmalmompmnodsranalpgdﬁs rgthade seen in human

dlabetltP gdﬂ{%ﬁﬂs %owlg@r @oq%‘? Fiaqg 99 |FQHF\ th%r%%ﬁa@onn&séuw \X-z?

cont , pro
ARG S N Vestion BOITRRteCNS ke G K TERSEP OEakiRjripe ffects of insuln
secreta@@gule\agérys initheSconte’t dhag atal gﬂco@é)fdidr@ic)e 1esWI THaowite ark fdted overnight

(about ij‘{] tg taH?l.Fc[g ha)a ugglyowé oucgg\%’s t8 ]];rvs{? I rait&g,.llhrge éth,[- 8}‘, gs ul of blood is
drawn fassthy reto-drrialdatsedd amldm @ b25% beptavisizau shiineg(naD 14l oh dwer Be mice (10

per gro@_@l a?é%g%ﬁ orzlg% fh' aogbédéén of5a &%@W fcgéﬁ u@qghﬂgs }%ehyggllulose (0.2

t1on
mL/moysgt- fTwp C@B?ﬂf’rgr@‘lpﬁ §PCeiva oy Qécﬁ meHyicalgpsa: At i Hmip, t@ﬂ icequg bled, as
describé/dboye, Bt tren d¥setiGath ti anggiadiucesd in,distiltdl waite ¢0. b yh Latalsé)The first control

group |J {’JS?NM n@&(&oggt ﬁgﬁegonmggnt% %ro[gg) %%ée%%ﬁ rw% ew Et‘t Tﬁsemln the mice are

~againb Eee@tqegﬁlﬁ@q hene dihe (3[9311 é@ml%ﬁare Eﬁ\}nfgg_eg theplappd soliectedand analyzed

for glucode deitehivanl £RGcheHiadhNBIZgluchsaRIyRér (REChE®Xdghbit&torp 2 dianapolis, IN).

The datd mag bg gg&re%%& ds E{F&n}{g)ﬁﬂ{%%gg??\}%%é ée)r(cugls?& ar%lagveq? © two control

groups (. Qnﬁ‘@mosedé\fﬂt Bribe M p ELceiviparoucIsRIbuigo3ast cwnpoum tepresenting 0%
Assay for d ucose Lowering '
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The gl ucose |lowering effects of DPP-1V inhibitors,
i ncl udi ng the conpounds of formula (1), may be
wexespldoid ed in 4-6 week ol d KK/ H1J m ce (Jackeonis2aéssio1194
Bar Harbor, ME) in the cont-e3t- of.an oral 15 gl ucose
tolerance test. Oral glucose tolerance tests (OGIT)
inhibitigneang thre@yropheansentialiorHy igragimaisreeeiviag onhewaer repragentimntP%
inhibitigky. described by Pincus, et al., Am J. Med. Sci., 782

Th% ﬁﬂ'aﬁgua %‘ %g?rmu% ([ Ogrﬁerql?l eXh |Blf’|nfiib|to %cgltvue)p teﬁ%eses]e? Bs. @,{5 89amst DPP-
IV that aiteer1:000 oM. @e@@@mpsefe:rredmambwg haveCais <d0hale menmglse(ces 48)-4-

4-(3- c;ta(ao@w@é.ru@gfp.;{ekaz.rgi wpm.am ;ﬂ)ﬁmwﬁm a.huor&yﬁbmrﬁﬁyu) methanone

I war a, abet es,
d'hydrofﬁ'gr has 3 H:'SPQLﬁ'ﬁ” et aI Bi ophar m Drug. Di spos 247

Compaf4ti98 Rai Phafrhacokinettcs Emmnmehtléleddl et al., D abet.

S’E&ﬁﬁg&okmeﬁ’é e%ﬁe%ﬁ%}\)s we&)%bérf)om% Sgé_ﬁwgr?s‘ﬁﬁte tmhﬁ&i@g@m in %jasma

r maco her
concenfyatiang 6‘3"@%'“%0"9’ tiAR f°fJa camreHnd e Pfeses‘l'ﬂgnf“if!)@%ojnpa@ﬁéo a
structu:(auws)nmeaetpn&a@mafpemdlg@n@fcél@ctﬁs:s:loeéd if UtéraatiohalrApRiEcation WO 02/14271.

N T e
dihydroghiguig)splt ofd@ 3rliftueropyreolicier R 4Dt (4nfpyrimistine2tvinineeazin 1-wipyrrolidin-2-
yl)- metﬁzﬂoﬁ@ tHeﬁJ’lﬁﬂeraOﬂDd &9 whik @ab)ﬁreﬁ&@&i s dédkritld in E)@Mdle 118X&hd (b) the

compa YT of 5 B GRS et B b ey DRt B B5IEE Bupyrotn-

1-yl)methmnoraibereinefteal‘compatatana| whichmohyrbeupredacegi acedrding to the method of Example
1orasger@éliy%édneébsm%b%@éﬁ to those Seen in human

| abetic subjects hOV\BV g do not re
In $hisExpPerimest: naﬂqq%qraqy@(ﬂa&l}:ﬁy |f*8ﬁ<%°8r2 Q grasligplante WAHWH'@?VG'” cannulas
(JvC) vmqoemmn@ffrdnhehartev 8iver Iaotasorids. r Bazh edmpaunti has adreiniaferddio two rats or

by oral gb\ﬁaﬁ t ?he,eyrgll d&@é \ﬁagmuﬁét%@& Bsc"a QélrdoH?rW) 54 me?f?é&ﬁﬁo@g RS dose

volumerqi 49 mL7'I"ﬁe Tﬁ‘? é’émﬁ\‘ ef qaﬁ'%?%@%%?‘?ﬁ'@'ﬁ‘?red(“ﬁﬁémg/ kgpogyweight.  Blood

sampled 28mL] Seferchllechudtat mukipnagithefpoRe ffbﬁg?aszs héubs Aitpdced Md talses containing
00

iim b Bkt ot Misolhersh i g PG bimyfertehluo8T 12000
rpm forH@pEinutes) z Bdssakliiquets (ve@(aken fgrdetegrinatidnef pénomu(d Glasnpeegoncentrations’
phaeréoQMQﬂc %@?lg)h e BIEQH é’an‘?’d?&%ré"fr&ﬁn Qt SIQJCU*HUP aREis2 |

In 0. ose (0.2
Th% ?t W%ﬁ g@)\plesw%e W?‘%ﬂoé C‘ZTI‘R?HB%C‘?’@%’aU@S(?M LGNS/ KG,(Applied
Biosystamas ARl 4000 Inakog@ctrottetdr). In bbefnéompotiitestaridarl carves k@ grepard in control

G A S SRS T, B

were plggediifpo MarsitiSueesiii a #6-yellidenke Profties wese oiedipisaied pysddgjeneld. 1mL
acetonilrifo GRABHFhW. {@/M@Bﬁﬁteméﬁ stdndard T hgb@-weﬁ ﬂ@ck@mféﬁ‘e \ﬁa'r't@xed and then

agal n bl ed, descr.i bed above. anpl es are
Cent”fue%i“@io?%a‘@ der St’W@“tﬁﬁ é‘ﬁéesé'B'PQ é‘éﬂegﬁtaﬁh‘ﬂasdﬁ@f"ﬁﬁ?@@d Pfaggd into a new 96-

well blogh &HXSINGE BriyAdts aDsD°@ umRe banddgéraﬁiéhm9 h%sﬂnh%@ib‘ﬁéireconstltuted in mobile

Roche agn CS
onase (02 R am QiR aoTu SRE s SRS vl ERRRY i g rigpied omo
the LC/US/WF @ce@%xour sion relative to the two control
groups (i.e., the glucose level in the aninals
recei ving glucose but no test conmpound representing 0%
WO 2005/ 116014 PCT/ |1 B2005/ 001194 -36 inhibition and
the glucose concentration in the animls receiving
only water representing 100% inhibition). The
conmpounds of fornula (1) generally exhibit inhibitory
activity, expressed as 1C80 s, against DPP- |V that
are <1,000 nM Cenerally preferred conpounds have
| C50's <100 nM For exanple, ((2S,4S)-4- 5
(4- (3-cyanopyrazi n-2-yl ) pi perazi n-1-yl)pyrrolidin-2-yl
)-((3R ,4SI -3, 4-di fluoropyrrolidin-1-yl)-nmethanone
di hydrochl ori de has an I C50 of 3.5 nM Conparative Rat
Phar macoki neti cs Experinments Rat Pharnacokinetics
experinments were perfornmed to denonstrate the
|nprovenent in plasna concentratlons nalntalned over

o o o a1 e o, .




Specifically, plasma concentrations over tinme were
nmeasured for rats adm nistered (a) the
waldegdreoechl ori de salt of (3,3-dif |uoropyrroliedTEE2005/001194

-yl)-((2S,4S)-4-(4-(pyrim iar-2-yl ) pi perazin-1
-yl )pyrrolidin-2- yl)-nmethanone (hereinafter "CPD
The B@erage NARTEHFONRRRSIrRIOBp AReagurad ageside Euihe folleniagighle- 113,

Compo@ﬁ‘dgs(gr)( ) TTEpD F@TPar at hS{&déZU n?/) 0@559&&:6&1‘ a: ;St'éleevI g
5 - r{mdin-2-y erazin-14yl)pyrro
Time (gl 5. yI)(BV?éé?%ﬁ%n 15 11yl)netﬂg ne (her¢inafter
" conparat orteyel whi ch may be pridfl@smedeselconrdi ng to the
nmet hod | of le |1 or as genq{ |y described in VWO
02/ 1427 ] this experinent e Sprague-Dawley rats
02500- 250 4?3 i npl anBBHOwi t 1 | ugtﬂ“ﬁr veiln cafhll as
4 gVC) Jere gz nefd 1ragpy.gharlles Rigeser Labpor at o8 €S.
Each ﬂonpo“nﬂ WaS Ju”.r'°*crc to—twe—+at$ by—ofa
qggvage 7glzal dpse sbadn1nister d as|a SO?%?I
itn 0. 5% rretmxzel I u|l ose3id.0h a |[dose 228 vol ine 01330 |
kg The—agggut eac] Su)np UTTd—gggT 1T S{ETEUZJ@S 5 |
ngy/ kg hody mplnht BlLoa les (0. 25M wer e
dol | ected af”8ul tipl e t%ﬁ% p0|nts £78m 0- 24 holt2 and
Bl aced |1 nt o4d.8ibes ,onta@mlng I|thﬁlﬂ1hepar|n (1tect on
D elki ndan M eorotal nar(«\1\ a oo ~
CINT 1T UTT, LA %Y TTCT 3 VA DaII'JI Co
hen centri?ﬁ%ed at d%%?ir 1for%w8 ninutes)fg%laswa

al i quots were taken for det erm nati on of conpound :
Asghm tﬁ&me%wcf.@é bIgdHS conématrdmem n@tdcﬁ.e@éaaelnwmamed

|"asnma sa

&gmﬂc%lyf errpéﬁsn@

R P

rozen

untll

d'ﬂér?eecoﬁﬁ'?ﬁrlaﬁfi 8‘?1“9%'? -conpound

anal ysi s.

concentrations by LC/ M5/ MS (Applied Biosystens API

4000 mass spectroneter).
curves were prepared in contro

In br

i ef,

conmpound st andard
rat plasma with a

dynam ¢ range of 1.0-2000 ng/nL. Aliquots (0.02nL) of

bot h standards and sanpl es

t ubes i

by addition of 0.1 nL

| ug/ mL

n a 96-well

of internal

bl ock.

were placed into MarshTM
Proteins were precipitated
acetonitrile containing 0.1

standard. The 96-wel | bl ocks were

vortexed and then 30 centrifuged at 3000rpmfor 5

m nut es.
pl aced into a new 96- well

The resul ting supernatant was renoved and
bl ock and taken to dryness

at 50C under a nitrogen stream Residues were

reconstituted in nobile

acetate and 40% acetonitrile).

were then injected onto

2005/ 116014 PCT/ 1 B2005/ 001194

concent
t abl e.

Time (hr) Mean Plasnma Mean Level

rations,

phase (60% 5mM anmoni um

Aliquots (0.01 m-)

the LG/ M5/ MS for anal ysis.

WO

-37 The average pl asna

nmeasured are provided in the foll ow ng

Compound/ CPD 113 Std dev Conparator Std dev

Pl asma Level

ng/ m |

ng/m 0.25 1406.0 338.0 446 71.1 0.5 1322.5 359.9 425
108 0.75 979.2 137.0 319 59.8 1 768.2 314.0 283 13.3
2 289.2 71.8 128 40.4 4 97.8 69.2 27.3 11.2 6 49.3
19.1 12.7 1.2 8 32.8 25.5 6.16 2.62 As shown by

their despective plasnma concentrations,

CPD 113

achi eved and nai ntained significantly higher plasma
concentrations than did the conparator conpound. WO
2005/ 116014 PCT/ 1 B2005/ 001194
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-38 CLAIMS We claim 5 1. A conpound of formula (I)
(1) RLIQCHET NR2Z R3 (2XXY N NHOZ or a prodrug

wo beseofoj4 or a pharmaceutical ly accept abl e sal pcDiB28@/ 01194
conmpound or prodrug, or a -I8-solvate of said
conmpound, prodrug or salt, wherein: Rl is

-(C1-cs) al kyl, -(Cl-C8)al k%bét,_ (C1-Ce) aryl al kyl ,
- NRaRb, hydroxy, cyano, aryl, or heteroaryl, wher ei n
said -(Cl-C6)al kyl, said aryl, or said heteroaryl IS
tionally substituted independently with one to
‘three -COCOH, -C(O (C1-C6)al koxy, -C(O (CLl-Co)al kyl,

A DReRBermedajo, hal ogen, nitro, trifluoronethyl,
-(Cl-Co6) al kyl, -(C1-Co6)al koxy, 15 -(C3-0C6)cycl oal kyl,
or phenyl, wherein: Ra and are, independently,
hydr ogen, -(Cl-C6)al kyl, aryl, or heteroaryl, or Ra
and Rb, takentogqet?,e ith the nitrogen atomto which

" they are attache ma four- to si x- menber ed

heterocyclic ring, wh n S gxptl onal |y
i ncor porates an addi t| al N\ %@ i t rogen,
oxygen, or sulfur ring het ons ;N R2 and R3 are,

i ndependent |y, hydrogen, habhg -(ChCo)al kyl, or
-(C3-C8)cycloalkyl; Qis a d:-bval@nt b&nd, -C(O)-, or

o SRR S B APREREUS bRRH A Bl o
solv@tedt g ednkpplind, progtug onsdltl wheseitysti t uted with one to six
R' Qak@g@);esh|@t o(@ Coyalk @J@J A?%éﬂ( -Nﬁwohyo#@(}yal Eﬁb aryl, or
RILICT TG SF s MM R I
mde@éﬁﬂ:leﬂ@)vmh loo 1o, thre@ &@QﬂnG(O)ﬁaPQ};mxy, R@ ) (©4yCe)altiyl, - NR

Ran'c%/ Clﬁ_’i::%alo%éwmé?:%flu%ro%et% (@1 C%R){L (("3‘rt‘,d.s)a\ﬂmkc(i|2
(C-?’@IBJFYC'OE’BW' ogghenyl, WREPYY | s - CH2-, - CHF-, or - CF2-,
R?* ah@R? ale dndebatdedtiyandirogen,a(@-CGajatkyb atyh or I@tﬂoaryladsrd 30 Zis
R? \A%&jﬁo gﬁgn &)rfetﬂxm@\ theznltr BE# afofB %l@q tt%g aFtJ fHaPﬂe% form a four- to six-

ef'er oar
meg'mggeldme@(%cllp RES ﬁ@ﬂ@@rﬁ@!dymﬁ/iof’tl?né'Wé”Wqﬁ?se@ @9@9‘@?' one or two

nitldgér&&§Gen, BF $UIr, nr@mbﬁ‘e}damnet hyl, -(C1-C6)al kyl,

R? anOq( Cg)l%e?%i((}é% ﬁ%ﬁg’ﬁ)tﬁé%e 4;)6 alkyl(?fp Ft%ggcy&oq%gll

Q'HEVOY%GFQEW dH(@Qyl or -$Pper azi nyl , pi peridi nyl,
HERYS & ﬁétél@bﬁ:}dalk I5m§m@ie|fw g t@nﬁﬁshmtl ithi @ @ﬂ1e 8%ur -(C,-C)alkyl,

optlonal?y sul])'sqgu]féd vatg;ne%zsqg I?a/lgg%%]a'%ms (8 -Ce)alkoxy, cyano, halogen hydroxy, or

-NR?R®, or (B) -(C;-Cg)arylalkyl, optionally substituted with one to six halogen atoms, -(C;-Cg)alkoxy,

cyano, halogen, hydroxy, or -NR’"R";
nisOori1; .
when nis 0, X is -CH,-, and Y is -CHz-, -CHF-, or -CF»,-;

orwhennis 1, Xis -CH,-, -CHF-, or -CF,-; and Y is -CHa-, -CHF-, or -CF,-, provided that X and Y

are not both -CH,-; and
Z is hydrogen or cyano.

The compound of cléim 1, wherein:

R' is aryl or heteroaryl, optionally substituted independently with one to three cyano, -
halogen, nitro, trifluoromethyl, -(C,-GCg)alkyl, -(C1-Cg)alkoxy, -(Cs-Cs)cycloatkyl, or phenyl;
R%is -H or -(C,-Cg)alkyl;

R?is -H or -(C,-Ce)alkyl; and

HET is azetidinyl, piperazinyi, piperidinyl, pyrrolidinyl, 5,6-dihydro-8H-imidazo[1,2-a]
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pyrazin-7-yl,
5, 6-di hydro-8H[1, 2, 4] tri azol o[ 4, 3-a] pyrazin-7-yl, or

w@20s/didoydr o- 5H- pyrido [4, 3-a] pyrimdin- 6-yRCT/IH3005/001194

The conpound of claiml, whewein: 5 R is

benzoi sot hi azol yl , benzi soxazol yl, isothiazolyl,

pysazicazg) 5/6- d|hm(a2ti+[‘ow}mad91bL4,spg}wyaazdtmwl orﬁwwmdrgfﬁH pyrido

[Q;éré]ﬂ%,q‘oq}yé yl. qU| nol i nyl, qui noxalinyl, thiadiazolyl,

triazinyl, or 1,1 -dioxo-1 H1, 2- ben20| sot hi azol yl ;

R2 and R3 are H 0is a coval ent bond; and HET is
Thpicprepaund of/dlaim1iQ whereithe conpound of C aim 3 wherein R

1'I§ﬁ¥6lé€ﬁ“l&%lyl ggnzﬁ’s\égéﬂ Fj'iseﬁﬁlazolﬁ |SJ£§olﬁom9HMr|WI gg\laéinw pyridinyl,

erein ni1's
PYTRiEINglo AYRAIRY: %‘f”°@"§¥'nﬁhfd§é‘?“édf'%zd’yf Pb1rn11di‘i’é° é‘r"dt?pbe”m'smh'azo'y'
R@aaBP ski-ng of ((2S,4S)-4-(3-(trif

or 6-di hydro-[1, 2,4]triazol o] 4, 3-a] pyrazin
Q,-s%cg r¥tIB?%rb?r?drolldln 2-yl)-(3, 3- dlfluoropyrrolldln 1

HETNs pipergzindnone, (3, 3-dif | uor opyrrol i di n-
-yl)- ((28 4S) - 4- (4 (oxazol o[ 5, 4-b] pyri di n-2-y| ) pi peraz
20
e Boreantp LDy PR & IR ORT o058 2. (a- (a- ety
pyri m di n-2-yl) pi perazin-1- yl)pyrrol i din-2-yl)-

Th@‘%rhﬁ(ﬂﬁﬂ%ﬁ Claim 4 whereinnis 1, X is -CF,-and Y is -CH;
((2S,45)-4-(2-(trifl uor omet hyl) -7, 8-di hydropyrl dol 4, 3-

d] pyri m di n-6(5H) -yl )pyrrolidin-2-yl)-(3, 3-
Thelicbrhprund plyClaiol 1 sklevtel-fyom) thengtohppansisting of

((25; 4§L£ Su((t)rffﬂonBWefh%zis%Ld'hy&ro){ll bdtﬁa?zgloﬂl@-a]ﬂyrgﬁh f@nj-riflu

or onet g erazin-1-y
yﬂ)waoawn@ryﬁ 3 3¢rf§“9'ﬁ%¥'f?£‘i‘i6ﬁé“) methanone,
(((&pB- darubiopyzrrcmdupy Fy2SH SN-414 }dxhzd_ld[!i&b]%ﬁ)dir!ﬂ-z-@@pi;bdr:hzﬁd-u-mpyrrolidin-Z-
@erg%l 7 8- di hydr o- 5H pyri do[ 4, 3-d] pyri m di n-

rroI i di n-2- Is] nmet hanone, (3, 3-dif
| L(@B@Jfbiyqopyﬂqh@mﬁ =yi)- (%/2 45)-4-(4-(4- methylpyrimidin-2-yl)piperazinf1-yl)pyrrolidin-2~yl)-
mathdrohd, 2S, 4S) - 4- (4- oxazol o[ 4, 5-c] pyri di n-2-yl - pi per azi

" s S B B By S AT Py Ll G SO
difjuoropyrdiliding W)I-metpgnone)l idin-2-yi]-(3-fluoro-

a l f
Z(?:g) éjfidar%-%lyrgﬂdr') H;F?IZFKE 943y 1[4 (3-tri Iu?romethél pyzdl? 22 yl)- plpera;m71 -yl}-

pg"eﬂdrw%v'bmsﬁhawﬁ do[ 4, 3- d] pyrl m di n-6-yl) -
PY(S) @HiudiorpyRelidin-t-ppL2S MO FR(2-trifluoromethyl-7,8-dihydro-5 H-pyrido[4, 3- mpynmldm-

gy,)apawg,( Sf?"?"elé‘af‘ 3 f uoro azetidi ne-1

crolt di n- 3-yl]-piperazin-1-yl}-nicotinoni
t (B, péilﬂug@ p(y(rg)du'gl vl) ﬂ(%«ﬂ@ §Top<@;|oio&} Srclpyridin-2-yl-piperazin-1-yl)- pyrrol:dln -2-
w]y,kgmz{n(),zes 4S) - 4- (4- oxazol o[ 5, 4- b] pyri di n- 2-yl - pi per azi

(S A DeBreay T e BRIGR iy mariiaige uore-

az@tjdgthylhynethandsie, pyri do[ 4, 3-d] pyri m di n-6-yl ) -
py(? E%Qiliff(ugr'orbggg%trlf Wg@é@!@&e(e ethoxy=7,8-he0-5 H-pyridol4,3-dlpyrimidin-y)-

| uor o- pyrroI| I ne-
py(f%{\dwofhg)] metbquel i di n-3-yl]-piperazin-1-yl}- 40 '
ni2c{@t]{39&S)-5(3-H&ro- %l&ﬂ@ﬂcdr]:&&mlbymmlzﬁﬂmﬁdr%i PHknicoti#Onitrile,

hjié) '3%5& p?rr&tflmd g\) %2&’ J1§) 4(&%§ z%%h p@wuogr]zz gjrplrgeléal'i% P WE -pyrrolidin- 2;

quino pera2|n
wWinjethaspheanone,
(8-fluoro-azetidin-1-yl)-[(2 5,4 5)-4-(2-trifluoromethyl-7,8-dihydro-5H-pyrido[4, 3-d]pyrimidin-6-yl)-
pyrrolidin-2-yl]-methanone,
2-{4-[(35,55)-5-((S)-3-fluoro-pyrrolidine-1-carbonyl)-pyrrolidin-3-yl]-piperazin-1-yl}-

nicotinonitrile,
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((3R ,4S")-3,4-difluoro-pyrrolidin-1-yl)-[(2S,4S)-4-(2
-trifluoronethyl -7,8-dihydro- 5H-pyrido
W(@m()s/iﬂiopyrlmdln 6-yl)- pyrrolldln -yl ] - met hamonm2o0evid 1194

((SR' 4S') - 34d|fluoroprro idin-1-y II) (2S, 4S) - S
d?(‘ﬁi‘?i? @fegldup 1b3]')p{ﬁq‘bq H- [Q—_(%]nflmrg@?ta%qwng vy* yl) piperazin-1-yl]-pyrrolidin-2-
 yinhgtitinbsl, - 2- yI] nmet hanone; or a prodrug thereof, or a

g 3&%%’&%{1%@ py”o'c di °t a‘ﬂ 5s §§)| V2. -(2 tﬁlfléoromethy(f(?rgpcq‘l H% s -pyrido

IQSGDyrﬂhlﬂlnbﬁaylbmrphdm 2-9il-methagdne, gnA2S, 4S) - 4- (4- (pyrim din
%(3\4* 1B Red. ﬁdoﬂ) ayrry,l a.rp Jgs Rbs%ﬁa &roxJagow[bhtHf&yhaﬂ@%p.p@fazm 1-))-

prodru ther armaceutical |l y acceptabl e
Wﬁ@idé‘ yil- ’B?th%’m”&w&?lﬁ’ﬁ’@é@t‘h%%}fi g a&@é’é‘iﬁcﬁlﬁicé"ysa&ﬁpt@fe Sa” °f said
csapﬁhnﬁroﬂﬁh’wgodr&g A conmpound of Claiml, 2, 3, 4, 5 or
7, or a prodrug thereof, or a pharmaceutically
. acceptable salt of sai d conpound or prodrug, or
7. (3.3Biflanopyresfidisdivl- ((?érfé?béﬁﬁ(pym@tﬂ’r%ﬁd)mﬂefaé@rw')wrm“dm% in

y)hERERRY, a grBarg théreBh aF ATREAHAJGiRtallE LIEBREHIS ¢ h;mntherfof gr a
s or

ound of Caim1, 2, 3,
phafmng?“t"éa"ﬁ%&fg’%le Sﬂ'ﬁ?frégud PrOFY9% phar maceut i cal | y
‘acceptable salt of said conpound or prodrug, or a
8 A c%mp&?f{deof efairt a‘ 8l s3CHMP NG PERY HErebY orsa%ﬁafmﬁ@dt (!ahv acﬁeptable salt of

o oA 500 52 S R B SRS, o b oo ooy
di peptidyl peptidase-IV in a manmal conpri si ng
9. ApﬂgmdgbﬁFCSIrdoH?ﬁglt%n%% risi in need of such

treat ment er apeu ly effectlve anmount of a
(a) CBﬁ?fBPﬂ‘I‘G gk Claimyl. I% :1 4, Qor 7 gra grodgjgéqere,of ¥R paarmaegﬂt E@Iy acceptable
t fettro® edid c@ﬁpcﬂm@buﬁp‘rdiﬂiﬂga ot & surldtey/ofsaidepinpbine, wradrtg ofsas;aind
c [ f conpound,
BRI iRt s bl 1y Sl o7
condi tion nedi ated by di peptidyl peptidase-IVin a

10. A rﬁmmwdf mamag ldq‘ab;m@yl pRpiitase-Bt i Ginfgnrh4) cBpribirgRiIMistérig to said
magnemea in nee oF such {reaz?mgqntthefrapauhfega %Pet B&e %né/un%f%ec%Fnlp\ét?nd of Claim 1, 2,

nt o onpoun
3,4 5pr @'dt?r@gorwdwgté@ﬁof ora wampmelymcp@mm%/saa@taﬂ mr@und or prodrug,
or & Matdbf saRidofpeMAPRBAIGy &saler 0drug, or a sol vate of :
sai d conmpound, prodrug or salt. 30 12. The nethod of
Claim1l1l wherein the condition treated is Type 2
11. A nolitladsief &reating appenditiadi nedsiéatesidy dineplédyt ragtidagel¢ ggemammal comprising

admlsf%hﬁ@faesa.dhmﬁrﬁgI.a/ﬁe%moasucnﬁeamehtl aqh&xmﬁ sawe(f&ymrﬁm of a

X and/ o0 n resistance
oD B B ek &5 EPt APROEE TGS Bepathaty Sy peceptable sl of
saith eernmpiad blyprodiugabea savatmdphidepapéund, modtbeon salt.
ret| nopat hy, di abetic cardi onyopat hy, obesity,
ondi tions exacerbated by 35 obesity, hypertension,
12. Thehr\'jnﬁ@pg pqu:lalgm 1awheée(nht@‘;5 ftigp ng‘atgd |sa'§@ee%6|6?%c=§1 gype1 diabetes, impaired
glubssh esradeahypergdicérhiy, méattic bypdmme (bpﬂmnfer)aﬁﬁdlﬂr thsulimradigance

syng%rp%%ad l}éos°'LX|erB§}5'Fo|uc ?8?& %fh?ih c&a%?t% &heHlt RM%JWAHH&FC

i‘enc cystic ov
Wmﬁ{ﬁabe&%ﬁ'@ﬁpﬁthy d&%?ﬁ@’s@'%‘?\'"yqpﬁ@brﬁ‘?g%ty Q?ﬁ?'tb‘?ﬂs@xacef bated by
obé‘sﬁ)t |h9;bl#ten§@1 hﬂiéﬂ)bsdetﬁ&t atﬁgoscﬂdrw dﬁé@oro@’@r&t’éoﬁedmlfrﬁllty, bone loss,
bone ffachrei aCngj ' Celr onSylngrPT%? %?ﬁ? stgéj ﬂe% §r0\é¥w htoll:]mcl)nre]tde 15 cgnlenré? Imfertlllty
dug tnfpp'am @V’ayy %ﬁ#ﬂ@’tﬂe,s%m'myo@ﬁ@fes@%msomomew@wmfgwﬁeepll%mm eating
dls%rB&g Rithﬁiﬁ%%lnoglgtgfgl/ ﬁg&_ﬁ Glgéét%?ﬁééég%g/é%gﬂnmie&mnﬁo@n ulcers, irritable
i abet es
oo BRI 5 7 G RGP eHr WL SRR e gion of
dis¢ase progeessloniin@ypeteatiabettd. A et hod of treating di abetes
conprising admnistering to said mammal in need of
such treatnent a therapeutically effective anount of
a conpound of Claim1l1, 2, 3, 4, 5o0r 7, or a



5 prodrug thereof, or a pharmaceutically acceptable
salt of said conmpound or prodrug, or a solvate of said

wa@owpawiods prodrug or salt. PCT/IB2005/001194
-41 -

13. The method of Claim 12 wherein the condition treated is Type 2 diabetes.

14. A method of treating diabetes comprising administering to said mammal in need of such
treatment a therapeutically effective amount of a compound of Claim 1, 2, 3,4,50r7,0ra
prodrug thereof, or a pharmaceutically acceptable salt of said compound or prodrug, or a

solvate of said compound, prodrug or salt.



