10

15

20

25

30

35

40

PC32293A THERAPEUTI C COVPOUNDS FI ELD OF THE | NVENTI ON

The invention relates to selective inhibitors of the
PEAZYHE di peptidyl peptjdase-|lV g DPP- , 5pharnaceuti cal
conposi tions thereof, il i = for treating

di seases and conditions associated with proteins that are
subj ect to processing by PBPTHYINVBAGKEROUND OF THE

I - L V. . 4 [ j t\hat
P EENeioh Sy sdebtge it ol el BoRE AL SRRPP IS

PR GHER TS MARRIPHGNPTBIANh e INBPTEANITRAING AisteRes ¢ pyslitiensgrecciated
wiliPPoteNs ihgt dpedubjestédbré@sdie by PPBIWed i n di abet es, gl ucose

tol erance, obesity, appetite regulation, |ipidem a,

ost eoporosi s, neuro i ' T-cel |

activation, among o 8&33;%’8 ickar f%E‘;’\,ﬁ m ni stration of
DPPER-Y (FRR“GF BLP 8 s¢rie piclpasepirat pretatestialk hvdionias &0 Nderginaldipeptigp from
poteirs ubsigroadie: pephide e 2that@byPr-@sildidvagtoiba inbiglaer diabetes, glucose
t&érgn‘aé{lo@ésﬁtﬂ gp;%ﬂ@ ?etegi[]i%tioﬂ,tlfpﬂ&ﬁia,%te?é%isﬁ%g%bé%ﬁ% mé'fébglism and T-cell

t herapeutic _benefits associ ate such el evat ed .
SBRCRMATPAL 71 . AT PR F‘%ﬂ%{@“%‘@éHP‘%'H‘;JF*?‘W%S@H”%OW%’%S N-terminal
degyartzfiayl of efostgtarroiies. Henbo sselig s iweaarsdeting eonsembstionaefesch peptides,
aiemtﬁérbl;ﬁ%@tid HageftNGER kD weplch deBteg bitzagannmki ke pep; ide 1

: t . .
' Gc%glz\’l—él hggg%n?ﬁ%&kédﬁne {rh?n lacé]ngrrnl Ogih%ﬁ%qlé%ggsggskg’g?ﬂq‘%‘g Ssgbstrates include the
Mottt *?%BE@S PRI S PARYAT T (FHEY IRAPTYF TIRY PY@erids 217 Rigavage of the

NgerernabiTawrctie friye thase repidestendees taamt fundibadietiactvet BEF-ap3s been shown to
od ¥iP&edivel bRllbk ke tRAdHy 8NtySe ANEblihiGRUGE o DR OB hckigbiAb LRk uin
A B0 EE Rl Y B Ul Pl 0y e
OHPRYCIRSE ST EHYTEPs! NaEReRGSFHERed @ PlrapthrDs opradptpudphg &em gzt
caroftaneqtdnent afgowm apabirentcsesudideessl ng from acute coronary

SYRGHiAiRiiondPEPAA i ors OB WeGe ORIkt S&AR8ton of GLP-1 and GIP,

Adm ni stration of DPP-1V inhibitors in vivo prevents
RETIONTHG  HOUP RGN TASR e eniieg s o Rl mproved
gkeaghleraete: ©nthatbpsigof ot everaipisoRBP-Hfintititers erepegatded esggents for the
tredl@Ere aSpk 2 Msidlel M FREdEE hitdh GRAGkeitdIERERY R0 gHirbte BSBdition, treatment with

PP RO ol e L ADG3E ApSFLLBLEI T o

Inhibitors are r _ _ . atnm T
CHYPECHO skt IR gidTEalls YirhiRh hasteg ks atstpiapig ecnigons
sicrpailped irthire el dscae, ardidatmeny bovd #isedRP- | V i nhi bitors

PrigyeRbeheemy askald et iRlinNeuiQReRt i wides bR )se itn PRRLIHE

SR g YL B e SR Bl DS B Eb S e
2GS PRBINRL RRIPNIFFAIe-@ oaNe o sneeioh. Biszqificasioses (e iosialtyizene), and
pibgitwedne db srelasmglyesmtc agehits amrrabateyt do@utes HrsBR $Rs thhNsafhd®y.
of rrk & SREINK, HESCRY B Fr¥eOf aidbBR hdhis ARGarokiS 05 WP ic patients i
W desrgr eadtfI e | né?%lhey%ereét rre#t .'eo}s Stgacﬁoabgt gs?ﬁg%g%%%pauems "
gy GO BT PR 52E T 1S (I B Ay legialy doses, usually by
sAHISHYPY BPemingéon of B brrreitd éosagod tnolie xenvdetes friqgerasitivletns of the
gi(lcﬁbss_gcaajnn_cqah@iﬁiﬁ mguﬂa':en)rgomatrﬁ@qdmmtratbh bfaQ@kdedd Ehtﬂg bqurg%ﬁw e
h Pt . 7.0 .OF . 0 cemcC
e O b Bl B A P P e B R R o ever
i sfactory. The use of insulin, necessary in Type
1 Takedhret o0 yipelt didbnes uanl caboists A@Ybinhiion yist, 2xettigd el agents, and in
mBr@Eé\?F&o%sdsnnéMR?]fﬁbﬁe?lérf @8 bin)ai Wikl ?ﬁ?%ic%%ﬁﬁ%gﬁgéﬂe&s that limit
e ineffective, requires nulti aj oses,
R 57 b B TP e oG DTS TATEEY (eI gp PR o ueoees
WD OPT Phtseleddsdetof i nsulin necessitates frequent
estimati ons of the glucose concentration in urine or
bl ood. The adm ni stration of an excess dose of insulin
causes hypoglycem a, with consequences ranging frommld
abnormalities in blood glucose to cona, or even death.
Treatment of Type 2 di abetes usually conprises a .
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10t he general popul ation, and in diabetic subjects in

particular, is therefore of exceptional nedical

[ rrportance Hypert ensi on (% gh bl ood pressure) is a
occu

Coigoorl¥ conpolled Igrtﬁ?rglgcemoa IS a dldalctncaijse oythgﬁuulv\%lm ygacol[]npy\hg nég]cg’%[acts

causa
NRYPREFY . éﬁ@r%fhv SetthprRagw. %@@%?P&th@dha\hmarﬁcﬁrf@@ﬁwﬁ%i Typrchdigpgtes. In

aodies | Tyys 2 dazbeisescomand drype fat freglaneedontdeits aypamplddntia, laBerosclerosis
ak@ﬂ\%ﬁe&gf@; ad&)ﬁ@%@ﬂt%%y@&hé &e%@lshlo;dd}ﬁ%nﬁ n%ﬁémgﬂu@atbg% t\%sts I&seases

J,ﬂ ure rena 53 erten5|?

ca PG g%'r?t’ F‘?%%Paé f‘fW ?ﬁ‘ﬁ‘i?" 8%‘&!’%{&5‘}1%5‘{3 3613 PP BT %Psi s
cadidvagereo Aisgaye (iVEediedo athiypreietoeinditterpscitrotifas eeeaniagd th bé aediigrrause
of @Sin s B0 PEEBYRENbdPh H@BIaCVERBECLIS plhi@ert Qrﬁ&fg%bbéik s@kcts,

Elgaslsix Bp& %usg Pﬂﬁe %%%@ec&f ﬁ'n hi ﬁg m5%;£n%%9tl " i?fﬁé gucﬁ qgglu%sg’ gtolerance

resi stance s

legt ventrloular hyp%@@y flrvi hyrertgnsipa|in thig W}ﬁtao&n@c% Ratpertjefl Fyggrgngiemia in
tfeqgenerdi eopgiatie] apiredidbetf subjtdiein pgtduler, Gghassiorh yipecdpgmsi nomnijcal
I@&amedl abetes. The incidence of obeS| ty and its rel ated

;Easf%l’gr%.%gl o@igléglfagdeﬁargslsnrg) a%\%)créon |¥/\é§qrpaégﬁn Dceup g{tm%ﬁgadlents inwhom the
cAdRB ST ERPTEYTS eI aTieh Sewai disteyens isefprsersiapdiwgh gisorders
sfih@g bies B, Viehesy Sdne Ryperidiyseassia efarianien inzetpdigndiow jeinely
ags%ailaé Mnth%grt EMFJ %aﬁgme% Wik 6L RR; é%rcéﬁ EIQJ‘co%bLFéJtB e

consequent increase I n bone
dg\ﬁger@?ﬁt fﬁtqeﬁsg}er?%s ?nrd ‘&rPTffyed'seﬁt %ﬁ%ernalgr? goggtﬁﬁ V\ft @suim es:stance and
hprsnig eepuia neregise fhe conssiatin erniiomcha tireasttite reatepole syndrome, also known
a2 hsilig Féls‘&tbﬁt@@pndwszms(p&ndfgy@drd,rﬁeyx and of increased

Mog elsﬂ) lé XW% %%%M’iﬁlé{n risk faﬁtoﬁgratE% céqulﬁz/%‘?ﬁﬁof 8t?‘ler?scm91 rhyper‘rensnon

hea rou
AhFREEE |T8?1§‘°'%‘Ff“ée OE?%WFFN‘E Bfried SeFER IS SreAtta I vige SHERY. few
phanos®opivad Pyantiwed vailablt hatreauct adhicsiyasietivelcut eccegapnar y

SWﬂQédBH%mQ@@‘Bﬁo@ﬁ%s%tsbs@eﬂﬁ@dué/@a% JH@r\é&erQEd B8 §ne BE-QRY dnli sk of

r’r{l%oarch?eg ru%ag?%eé[PgFon o?bcgr\égss]u%mt@ F%wﬁeotuF]rﬁ Jnf:rre%sgtlrh%c)ﬂ? fr%qml?y agd
sefcenyeiiteis ragiyp, é?sgfl%@‘-‘ﬁﬁ ¢ thyperIepicdeirraproBorl/ver steneh o a
sighieaiticyyse arfehilgshe oparasddsndifked end soraiigont i nui ng need for

al !tl(%ﬁr&@gésg% aarﬂéilo 'hQJ?tE ?%Slgmw?%bﬁagl {7 world. yOYQrBIEIOH%rCUOﬂS are a significant

I n ! g ty a@?ngeﬂnose inei\jlpl[lab Wvlga%:atéﬁodl{?g?s%gpéﬁiogr%gary %i‘ﬁff'ﬁ@@?tgs patients
Wﬁlhfmk pr, areat high | risk dbfleyglspinf antehee Fyrcandiel infAro@9 (M24, 665- 670

( 189 thevh 4rk hxaté@és av@liabBlior theARaA: oREMDOISE Sy iehyWNBRE, C%]Wéﬁﬂpidemla
%Flsﬁlli I suﬁ' gndlo%% gogc%]s 80%%6%%%%%%8%’ f%Eﬁ(lQ ﬁat&/e :9% ar{1pr0\1ed therapies.

nvest
Qu aﬁOUScﬁﬂCﬁ“Oﬂfﬁ%%@% IV gy gy g WG TOOF Cy5 ANy Chem. 6
3Edmod); Sheikie gt @obmpourits Futvet 19901214 bist-6 DRFPISY Viisaver, etaC enmblayReports
inRRARINACRRALRss, $41CIN0 ot hes&edE "t@%ﬁqm}e& bitLiNat Hé?ﬂ?doa and

|icati i nhibitors, such
Vﬁﬁorgaen atl AcrGs2g" %We bgf/%iézﬂz OP bel i eved to act by
i rfPrRlbieeniRgteten éorewgﬁ%dfat it TPV heverigmetily kertrorrataessh GitRsd
diemdedGh PtermBi@apdmiie@tion wo bg142rpor t ant that a suitable
Cwmrrh%&dré)ﬁuéﬂ swa?e J%DPSJCMJ WBI'HéHM?qrarggehﬁl\éghjl a@‘pcly%hlbnng the

d%@gt {t[('v) aLBLE DEPSL Y, Col DG foﬁ%

8er 8t "o oF "t'HESE %LPP Pt G Yol PORREENTE 2t

capertiatish akheD o Ydeittprde iaerighle in tlasns tpinkibiePRRY coihadentitwis the

sdoRifor] ¥ the B £y AP BHRE STIRh Bl Bashia @ORENtRERAS M8 preferred that
concentration over tinme than that which woul d be expected
for other DPP-1V inhibitor conmpounds, such as those
di scl osed in WD 02/14271. Therefore, what is needed
is an orally adm nistered DPP-1V inhibitor conpound that
has equival ent or better DPP-1V inhibitory activity and
that mai ntains a higher plasnma concentration over tine.
SSUMVARY OF THE | NVENTI ON The present invention relates
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is a coval ent bond, -0(0)-, or -SQ2-; 20HET is a
het erocycl oal kyl ring noiety, optionally substituted
with: (A) one to four -(Cl- CB)%-I kyl, optionally

tl?e%%%t %%Fﬁ( BWODI&%%Q%& ai r} %\6 eoi‘asmﬁﬁwsr%vﬁ&yer t|NﬁgﬁBthatothlch would
o @)pect(ecoior @8y BPY G Ylor coppeingnaldhys SatsstisclosrdatVm RHAGe t o
Si Xnehdro @@ 8t i@t is ar ey CdiattkoxXYRP-CAIdMor BRbAGE hat has equivalent or

bQ%HEQIX-Y\/ |nl9k§it&r3_{_ med vgt %ént%ﬁwlgqlgr(ﬁ?ﬂ%%a Cgm:féllt%}: il% fime.

prOV|ded
that when n is one XS'YAMARY QFTHEWNVENMTIONY D and when n i s
Z eri@ peskrs invdotit2rralated e canpoGndl y&linG @e Bin@tureCy Bdt@ula (1) The

present invention also relates to a pharmaceutica
conmposition conprising a therapeutlcally ef fective anmount
of a conpound of th@’% i nvention, or a prodrug

t hereof, or a pharnace ﬂﬁ&agly %bacce able salt of the
conpound or prodrug, or Sé e conpound,
prodrug or salt, and a pharng J;{ accept abl e
carrier, vehicle, di l uent or ~gxci fij ent The present
i od of (geating

SRS GAT e R TR R DL THEar PO TR SarT e, SIPSURE f o e of st
ceroprirl Prddred orsilewpr@sent i nvention, or a prodrug thereof,

or rais pbacymeeut i alkby, -asogptab) e\u:s*a‘? hyaeky, tlago, a@mu@ﬁa@rwherem
SQE E:rtre aﬁ(zlogrd;ég o%a|dﬂet§é% lIS\{J oﬁat?guggﬁﬁeaqr%gpe%f&% @ Réjt[) "dlwgee

tes trea
Py S oo O BTN Erf e T DI eI L
Gslekat-@sCt)akoay, Bt Mci@lkyltqrewvl ngpdavherein &l andcﬂﬁarMEmwwthbwdmgen

(@L@%myﬂ éﬁwlor RepdshdaseahdRY t@keﬁ td@'@tm}th ﬁ@ﬁﬁfg'eﬁét&g to which they are
erin
ﬁ1dn f’ng {our % %( %ﬂl%?rgd h'%ﬁrloc&ctli? r\llng wrh%rem [ d l’t ogp onger n%or%o dates an

erdped anoun
af'fht@“i&P@soéh‘tO ”ItrHSP@mXVQ?ﬁ or YuranphemagSt her eof or a

phaf srece ukj icabdnyersi oﬁp:tgab h&ogeal-{C:-0f) aliyabrd( oaomoluamdu or

pr @dgy&va,&{bcﬁdsgdoyagres@f said conpound prodrug or salt

or CELRC PRVCRET O AP cEUSF LT £ OF YRGBt dBrosal vy

sefisiiet Wi ongip ek 8rletsh glomy ple+-2s)akiorbespess halogen, iy, @mﬁ*ﬁdﬁmﬂ@
C@;a@halp,ln AtTBAE SUbbtRAdd vt BIRAS it =B atdds, YN RIKES ENdno] HANGGERH rhyarraxy or -
al so useful for the treatment of di pepti dyl

p t| dase-1V rel ated conditions which include, but are
nof SIFFRPE¥E to! Type 2 diabetes; Type 1 diabetes,
I P& -Ced -gHtioo Se-teof Iéisa@@ze;Cny,pelcﬁlz—wce'idi‘adithatmberababded and Y are not
bsm@q;@mhérﬁygﬁr@m @gzaa,qy or insulin resistance syndrone),
gI tabollc acidosis, arthritis, cataracts,

E% ?é%%geﬁgrucy di abetic 10nephr opat hy, di abetic
r eir hWﬁTth‘ye”t'W aésﬁé‘%‘ﬁ‘t‘is e AP O PAERPOSIED @%“PE'_‘;)“Q ceiepetticains
etiecheenbat ech chypobeditieyresdypenticens b pndrufyigest] dr p pikeacaytically

a@cteh%@s%ﬁ bﬁme%haoun%rtp%ameropg'gc;‘wase%ﬁth@&%mna prdafBol ¥ ,anPONE
cute coronary syndrone, short

R e R POtk KRBy ST QEPFL oncy imferti ity due
t o Tsolrspeny: w%mﬁw»eve!gtywél EOWHEOod ¢ tiRdtiea gabeideprmmggigarministering to a
niafg@MMhaad ofthinarbmehtatiicgiuticadpiteQpsitmoutiat & fghpbird of tekesrssent

m‘%é]ﬁ&?ﬁbr% pg{i’ﬂuﬂ 'the@of: g‘@%arﬁgg}h&glly%&ept%iiﬁ%ﬁ%ﬁ% c@ﬁg&% %to?tqe B}%c}nﬂq ora

|n estina gy cers, irrit 3&

P9 °5Wﬁﬁ‘f”83r°§/“db'?59\9é‘|‘ o selly Figr G M6 Pt SRR oAg i HorAsiebs
t hénguresem mvéndemn ofiticalpls ededss tpr g ebTesingianofiipem&liatkidal dibepsdy!
pBXEdALLED: RESGRIERbEN, adhi@sidiBg BBaidS8AL A eSS ik @4 2
present invention have the follow ng neani ngs herein. The
phrase "pharnmaceutically acceptable” indicates that the
desi gnated carrier, vehicle, diluent, excipient(s),

and/or salt is generally chem cally and/or physically
conpatl bI e WI th the ot her | ngr edl ents ZOcorrprl sing the

€r oo a4 P | I P P . 11 g I o 2 .
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35i ndanyl and the |ike. Exanples of cycloal kyl groups
i ncl ude cycl opropyl, cycl obutyl, cyclopentyl, cycl ohexyl ,

cycl oheptyl, and the like. --%& - The term"” halogen or
"hal 0" represents chloro, brono uoro, and ons
thgﬁaae@%ys%{) f’t\fé?{?%mt o?a comfﬁ%nd Liﬁwrésgp%nvenha%ﬁ oe} pé% rtg thereo¥ ora

Pheymersyisklly eccoptaiprotal eiseld conmapsipapPEuchdrsotas Ponid eprpapd. fresirug or
sexanpl e, anthracenyl, fluorenyl, naphthyl, phenanthrenyl

prﬁm%/éo p&mgs grpaeph%r'rr’tégeuncg Cﬁ os-m% HEE Mes V\ﬁ[ z}{vleﬁtkomé e AR AP Fe Miment

%r %g Fel nabove. ['east one
‘%@“?ﬁ% W7 B 5509 t hereof has been substltuted Wi th
an Teg gpmpgunde pnd mbrsf@ceas:ad:ea‘nbwédvsrré ihe presdnOventiokr@msb esfuphr the

ra&tba bk ptdf 0HAS: sk-NChHEconkifth € hidlidcRde, Bﬁ@?eynlot ugﬁéuwsype 2 diabetes;
as e

The r.m ' het ere
Tt\.r%e 1|_<{€$etﬁse kmgﬁihe%g% S€ ko%r@cey Lyp%rg[ycemaag;ﬁetgr)éf ome syndro !(1 %ﬂd/ormsuhn

ove,
e SipRte-SHERTE éHCCﬁ%”tae'"f‘?f%‘%PEq geigossi HGEySrER, d@ﬁ@tica%qpp@y, figleede)
nbpmrc@atﬁj viesetiOktirepatyn@arbiercedioayany biesigr cohditoes ©atetimat bobesity,
}:(] deR&hsBY %;&Fﬁbm#ﬁﬁ%&@&m%fsm Q@t@@p@@gy %ls.t%lerlﬁé/ lfralﬂ/r %9%5&9&?{9%&%

a lg%?oFogg%ﬂnéro?g ésE%{P %%B%@@ie 6(:[ %omﬁh rﬂﬁ%’g?%ﬁ&?%y 1nfgr¥h y due ) polyc¥5t|b ovary
s@ulgpyg- aykietly cprIfs3ion. iIngrive aingrlic falig &, efilgpsyg ating disorders, chronic pain, alcohol
abdi@y G bidadestsdoBeplvianytstinal motility, ulcers, irritable bowel syndrome, inflammatory bowel

R B
4,5,6, 7- tetrahydropyra D 9% nyl |

5, Bherte@istuetd ta Hsedritepiyar ireboft3vdntid] ipye tharatlyting rﬁaaﬁir@’s t@rein.
tetrﬁéibbﬁ'ggeo@}ffé‘rhg&[uﬁbaﬁf Q&c&ifébkemlr@)éhtes that the designated carrier, vehicle, diluent,

e%félglﬂgdérgd%( gérzllybc-lwg% li%raqudr pgysmally compatible with the other ingredients

CS@@BV‘@V@ [fqﬁr[\gatgn f}‘@Etiyéﬁ%'cal'@Og‘pﬁib‘ﬁivﬁ'biheWlp@[‘@he?oi] oct anyl ,
2, Brethalvyd sios port@hordenerdis dydrqearpert-doditinhg msipiias 0frein d@mn ee indicated by a
pgeﬁ;-déslgnﬁ!@%{e' ¥iknlim_aha %ﬁmgm%ér%&‘?'of Qa[rréo-n%}ﬂ%%?méfmmety for example, the

p{e&fefa(ﬁy§¥%lggﬁ£82qa %kfl %5%8238 Eillwg/‘nmety of the integer "a" to "b" carbon atoms,
slsigeh yidie s f2 Bxgyypier Gl é{s)afkﬂa@l?] ¢ saltvhicts il aplalkgl gloud st desix @rbpn atoms
irdivazaspi r o[ 4. 4] nonanyl ,

6, %hegterg-\ %{%ﬁ Ky egrggtraﬁdﬂug’b%ndﬁ%é g'ilaﬂ% éa%[) atg’mQ]NLélr@ %gglkﬁ&%'o&onaﬂy

orgor%ﬁewa Prd%/cgg_thlile gr tm ) broptgzqﬂaafrabl %q%gpruals PW§ and triple bonds.
t:“;’@r@:;lq&pfgﬁdkgnpuﬁﬂn@gﬂp imgo} A8k erbpy mmnpeiyttu;yl isobutyl, vinyl, allyl, 2-methylpropenyl,
2 huBnyil 1 RYCE@ETE Qi qﬂ{pérgﬁ =fd Py Rem dyl,
py ﬁ'ﬁ‘e tgrlmogl%cix? %lrg% S raxghqgr brangwng monovallent sstu a%e% algq%atlc cﬁams of ctarbon atoms

nonocyc
bﬁéP%P@E?@ﬁW@KWNﬁﬁS§V§*@HP3E¥%ﬁWﬁ@§ @ﬁ”ﬁ@%@PB@Wﬁwwﬁﬁﬁwﬁﬁmﬁmﬂy
etoyproeey, heny tosoblyl @z-bltyd,anddatikesoxazol yl ,

b € ﬁﬁ@t@rﬁagﬁlloﬁ kyie sOBRZ QEQUF@%@A‘I&I’IOC;&R%P&&EM k Q)}éikyl group. Cycloaikyi groups

t?rialggt%/sed om’oag%ciﬁy%%z ﬁ)o sdg)] as bF'ﬁF'&{% [ {used cy.%ag%%grwps such as
lﬂdﬁfdtﬂﬂy fhe lifes GEpmPIPS Pidycloajky @mhmsstz:tyiiq/ctycionr@aixtadv@%tvylbpenﬁyl cyclohexyl,
cicBBXAZ ahdthe @Xazol opyri dyl , oxadi azol yl, oxazol yl,
pht hal azi nyl, pteridinyl, pyrazinyl, pyridazinyl,
pyrrol opyrimdyl, pyrrolopyridyl, pyrazol opyrim dyl,
pyrazolyl pyridyl, pyrimdyl, pyrrolyl, 25quinazolyl,
qui nol yl', qui noxalinyl, tetrazolyl, thiazolyl,
t hi adi azol yl, thiazol opyridyl, thienopyridyl, thienyl,
triazinyl, triazolyl, 1,1-dioxo-1H 1, 2-benzoi sot hi azol yl,

oxazol opyridyl, and the like. The term "oxo", means a
carbonyl group forned by the conbination of a carbon atom
and an oxygen atom The term "substituted"

nmeans that a hydrogen atom on a nol ecul e has been
replaced with a different 30atom or nol ecule. The atom or
nolecule repIaC|ng t he hydrogen aton1|s denoted as a

I P T T T — D PR | L D T L s - e e . .-
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R3 is -H -(Cl-C6)al kyl; and 10HET is azetidinyl,
pi perazinyl, piperidinyl, pyrrolidinyl,
5, 6-di hydro-8Hi m dazo[ 1, 2-a] pyrazin-7-yl, 5, 6-

di hX%E;ﬁygeﬂ %IEI-?_ 6% tr%%fasgi%%c%opVPm#% r%éz%’dq%o a%mra%d substituents.
pr éhelpratipy!, denpies ToMeaTDSs Payfycidreontielydirearion genr. o rkavalse
hifRcIrUeEMT Bapaihy FBEdh@n, bithyt, £ A isherein R is

be Qﬁeotgﬁqogrplhlﬁﬁ erle\ékﬁ angﬁpg C?ﬁ;?) )éér’lge%éélherefn?o%&&{ov%% é% Ieast one of the hydrogen

I soxazo
2Pg5 {1efeA *H? PF’;?P SUbaU‘t‘t?Fg’Y”ih I‘?IQ/FWE QE?HFP AB%E 9° ‘YHVP' er?EPﬂb%ﬁ %B%‘P'W of arylalkyl
gtaupsaizdludsy, linter effa, depdyt giewpx 0- 1H- 1, 2- benzoi sot hi azol yl . In

t hendegs: ﬁaéroayaé/aﬂ@lt 298 pmygd Wil r@ér&fc@ forl—@d hereRoold) F’efe‘?squ Qamgi@d four-

n

bR Qb8 b o oy Bl P P PR
hgterogx(oinafic riggrsysterg frgfanyplgseef befgrgeycloalkyl gipppstcpreprﬁc? paepiperazinyl, plperazmy!
pipartgndyiraitinyl tahaidinyn rReasiclclo2.2 1Jheptanyl, 3-aza-bicyclo[3.1.0Jhexanyl, 2,5-diaza-

?ﬂo@'p’f rfelpllalﬁﬁ 9RY A ahﬁl’o%m?ﬂago 1(2(a:}>p§ra§i%() 5%7(34&[(’:1%%’[1@41"( aﬁolg[ﬂ 3-

Mf56aeetrahvs¥9%%a'eféaﬂp&raﬁy ALt airanpyr R Fafmeuid e
t@@tw@wps@dmw dipyrigalyidocineichpirglol3i4solayost, opeferfirepwreld 3. 4«iyretyl, 6-
a@ébtcﬁﬂcﬂiai ﬁoc%f-m @@d‘@ﬁmoycn@e, £ 0pRAUNE-&ehesha/ddeam-tiles g spibhdens-

Copsi

(t g%n%mc% § §Za(sE>|ro{4f5|}decan¥)l,I’Pea{z?]blciyﬁlo[%Z gotaanlyl! 2 3 4 5 4] tria2o
tetie vgfoBeraq Y, I%Fwnxﬂ(f@rsshwwvwrsP@drdwo@'am aélwsde 27
dehedshitEirapoyanyicd, 1. 819-rerdnyyrb-F-firet diteazdo(e 3-g][1,4]diazepinyl, 5,6-dihydro-8H-imidazo[1,2-
E?raz?mydb fBJdH@Fc%W[ﬁ @Q]trﬁa%ld’ﬂﬁ? i é]?ylézm&l (7288d|l*§§r)> 5h: p&rﬁlib (1 8%R#AiR Ps-dinydro-

kb P PR L BVUI of Fain 1 -y1) -

( Zghﬂtgr)n_ het{rgran(l @_eﬁ%qsm%wrphﬁprmolppygm?r[obnsl]cﬁéqer@@iclﬁ rpg imstem Examples of
hppipary@lolgh dompride Yénpeisdifetiia memBoxazolyl, benzooxazolyl, benzothiazolyl, benzofuranyl,

bgr(zgﬁe ﬁﬂ)en%m(dgzo(yt En‘uH Mp{uggﬁtﬂ?%)lygd' 171m%agw&ﬁﬁ%ylmd%[yﬂmghz&y] ]ar@iolyl

i:]Lflr] | 'Ffﬁ'ﬁ#lylggqx ﬂ%&ﬁj‘ﬂ%t%%ﬁ% édy oxad|azolyl oxazolyl, phthalazinyl, pteridinyl,
PRB{NYSywidzihyl. e aerp\pridyb birdipgyridyl, pyigzolbgyASdv Syrazply i pyfi@d. toyrimficlyluyrrolyl,
quF@bllﬂMjumﬂM rdudbaingLidtaz O N850 tRadlezdy! BYEz6108HEH, Mieropyldyi- thienyl, triazinyl,

%‘qg%P:Fd 1H- 'l 2 benzcus;olthlaéoh‘1 oiazol yriyl % tl}F§S< (2-trifl uoronet
e7terg1 eﬁohwﬁrg ag:q_bmy}qr% Fo4m by qeﬁwq qﬁ|qj1|qf]a gartgﬂn)atom and an oxygen
apyarrolldln 2-yl]-nmet hanone, (3, 3-d

f 1 g O PYIERldEineans that a hydrogen atom on a molecule has been replaced with a different

a%mlor %P%cu[\s( %hé #or%‘or ﬁno%A' alacggﬁ%%hzg?%ﬁ %an"n 1sddler;73ted a¥ a' slafas‘? tuerﬁ‘rZI

rro
mmﬂﬂl{ﬁe@?@r‘%ﬁﬁwﬂyflbw% di hydr o- 5H pyrido[ 4, 3-d] pyri m
i dirirefhragd jnepydiveat iethidne 2 sopbit- d Fnixkurdid E@veatZ @itk Ghick ndt nle)acivith Biarting

rr@l%ﬂaﬁs rea?ents intermediates, or products in a manner that advegely affects thehdeSIred _}Jrogertles

) 48) - 4-
i hy'?frt‘?fmél—tieBVﬁ d’yftﬁd ré Tﬂ???trﬁsﬁﬂ‘hs"@ﬂ e Pt FPraYthatQ’e eg.
pspm!ﬁ’h@tch a3¥elive, and curative uses or results.
52=n{e4phlfa(s§She'ée;’p)aut!éaz(y%&h@@h@ﬁz;ﬁéahmmobmw BRippling-oPME hrabenel

m' %hg?n tﬁg% i tpé&&gor} \Féﬂté,ﬂthesédaklcqér%% ASF ?cgrgﬁtlﬁ c%ﬁe%m(%r n atterluaie% 4-
aBT“ BWeisoqrﬁthnaWs 0'513 Bré?oé%ﬁyﬁ}'p-@wf th?)%rtfc@'ar @Fezcoycﬂon or disorder or (iii)
preedrieern ogleys the onset of one or more symptoms of the particular disease, condition, or disorder
dés3rifebiokig- azefi din-1-y1)-[ (23, 43)-4-(2l uoronet hyl-7,8-cii
hydr o- 5H pyri do[ 4, 3- P] pyri m di n-6-y1) - pyrrolidin-

2-yl Emet hanone,
102-{4-[(33,53)-5-((3)-3-fluoro-pyrrolidine-1-carbonyfi-p
yrrolidin-3-yl]-piperazin-1-yll-nicotinonitrile,
(3-fluoro-azetidin-l-yl)-{(28,43)-444-(2-trifluoronethyl -
qui nol i n-4-y1)-pi perazi n-1-yl1]-pyrrolidin-2-yll methanone,
((3R* 43") -3, 4- dlfluoro pyrrolldln 1 yl) R2S, 43) -4- (2-tri

I T PR | — e ) D - P
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X 2)n'y 200(1) The conpounds of the present
i nvention may be resolved into the pure enantioners by
met hods known to those skilledin the art, for exanple by

Sethg%%{ngg\ar%fnstd ‘Sg‘igﬁﬁ gal %rﬁg} él’lla?gtaa{nﬁmsbewlthoegaxo?c}/mlc S:flss I\/Iammﬁha The
cepsaldrendieinstipesr fof eéPérpiwawm%snwevémmpéWégs BPiliesh categy stige. horses,
sBpaiogd, eds, nfi@ran@xany s preyencmvgsioalitd dtried margasis b haend or
LT gt G QR &Q&@&W preSél .ﬁv%ht!o}{ﬁavE%QErdc%Fb d?frorf%[?@
enanti ofrer w S5an enanti oner-specific reagent for
"8 ?(8Prpl e enzyrratl c esterificafion; or gas-liquid or i qui d
c hRora ogneigurapy!, ippiiogelly $ybstied éeriendsnivevit oneftoihreg g@ng heloggn nére,
trﬂhﬁr&n@éthyﬁl{mﬂmatkylf Q,-COUIRIYP - €-8i)dytiSaikyMbribhen@; bound chi ral
l'i gand, or d )hl presence of a chiral solvent. It will be
ap | ecl atg where the desired stereoisoner is
viert €d-Gei¥S hot her chemical entity by one of the
seﬁET atreattiny pipe eyl gerides oyriobed, abdvwero-ea-ihidazoh Sralrgeep7-1$5,.6-
dh M ﬁ‘i 4}tr€ézéld[:bﬁé]6¢r%mt7tw oﬁﬁ@dﬂﬁy@&! 5%%5['4 @Eﬁuwnﬁdxﬂ‘ @mm

%era\éF It écom Ouné&ggwgﬁ)r C 1%\%5}60 have es?ruc S%/ %rmula {lA)

synPh€S|ze R 9y SEEVE

materi al, by asynnetylc synthesis using optically active
reagents, substrate§\ catal ysts or solvents, or by
converting one stereolNsoher into the other byasymetric
transfornmati on. erein said conmpounds contain one
or nore additional ste eni c ce s, those skilled in
the art will appreciate th ast'er eoi soners and

di ast ereoi soneri ¢ m xt ur estof colgpounds il lustrated
and di scussed herein are mﬁt%in he scope of the present
i nvention. These di astereoi soners may be Afolated by 35
met hods known to those skilled in the ar{ for exanple
“H§eie Ryis PARYSCHRET N Aenzigardzqy. (oihigrobk speepiyl aERPyivdt RYGFEah HXi'd'”Y'
pﬁlnﬁmattulmWIyqumlomm@r tizdibatyegiadingl, drhg-doeuTHs 62-0énztidveniazoly!.
symttmbep%sém ﬂﬁ@éﬁn&%h §Ere%§ed' %Ptﬁ@l&npmnﬁg MYFSr%mQQME khgt Fs%%%m%ﬁ

esol u
ol ks bsrte B B PR Shevest S A2 "oF‘Hbdr R
- B the pigserd Wv%@w He C@@gmdéq %@jfluop@ﬁro@wdrﬁﬂ)f @s. 4§)¢ {pyrimidin-2-
yiipgGkia -!yl;;a?!r&ihd:l@ﬂyi)nfdﬂfaﬁﬁiab | 0 8 profirudkh@sdr, &F £6HaS IR Nit0y acceptable salt of said
c@lﬁfohﬁ’ LYESoRlo, SO @gﬁgd whi ch may be separated, for

exa rstallzatlon asI|U|dorI|qU|d
chP’g'Frﬁ'feaﬁﬁﬁﬁﬁ IMEE P ERTRYY! SF@%{%‘{ffOBHhecﬂ“'ouﬁﬁ@S@W&ﬁf iomer with

ani(@ifent- i%h@mcmwé\al i-9.6-dinvdesel § 2 Altripzofoli 3-adny el €HiMzyneeint 2ey1)-(3.3-
deskBirtdidircaledhanefe, gas-1iquid or |iquid chromatography in
a @Ialdlfluor??grrf]cyld:rrl?nﬁrﬁgtﬁ)4%(0)(6%0{]% rI:C?IP alyl?qlﬁeggtﬁdylgcplpo%m %ﬂb
”}Sﬁ’é@éﬁce of a chiral solvent. It will be appreciated that
whie gelifitdnepycesn-n -@ig (51 43)-e 0i- g anrepipjrisido @ gsdre - 1hhivecidnatyher
rr@ henhcal entity by one of the separ ation procedures
s re ed to liberate

RSSO
ddtoeresidodreetiragnebe synt hesi zed by asymmetric synthesis
US{$)g-1096-byealdlny!- AL b Y §)-4- (@ agemibSmettu BFitiF-8 4 B Sperszat @l kﬂﬁioﬁdlrﬂi Y-
mgg %ﬁ‘gts or by converting one stereoisonmer into the

mretric transformati on. 10Certai n conpounds

%*er‘EIP avriOI Jr-reit2e Pt Ciiudrea ehthvdeatitrgidol4 3-dlpyrimidin-6-yi)-

pxrmmrﬁ?ruﬂmeltr@mb forms which may be separabl e. Torsional
as wmmw pEdRiIL Oy r[@zghs)w h!aséaz&ali 8t ib@Bin- 2 QHeraBR 1 ISV BRI L6
e Ie bond, for exanple because of steric hindrance or
meha
ring "Strain, may permt separation of different
confornmers. The present invention includes each
conformati onal isoner of conpounds of Fornula (1) and
m xtures thereof. Practitioners will appreciate that

cert ai n conpounds of For rrul a (I) may exi st i n tautoneric .

N 2 b - a4 A ™ - .- . I Y e 4 . L e L
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crystallization of a conpound of Forrmula (1) under
different conditions. For exanple, using different
solvents or different sol vent-fm xtures for

B s e B B sl S T

y§-msthaneee. very sl ow cooling during crystallization.
Pokmmru@beyrmmm allge ske-ahteabyeth-dnydBeabirag4 el piedidii-ag)-mErrolidin-2-
oupd of Fornula (1) followed by gradual or fast
esence of hs may be determ ned by
so?"{ad %ﬁéb@ B S B GO P e EEE gy oo ronie
di f(ferenviratolide anRi2dg Sealdorized i) pypiowdepipedznegyy!)-pyrrolidin-2-yi]-
ﬁ@imgrforn@cti on or such other techniques. This invention also

gjl-f ugrggfetu? Oli 9&%2%64' X t%B%rorae P}@?Eg qus'?-l pzyV\%.' C%ﬂqyﬂrpxdm—{i tyll)]-%yrro!idin—

QW&E’*‘Fth%W‘?ﬁﬂ one or rmre atons are replaced by an atom
ham{cr{@sase) at(e)m-fmsomesahdm TrassnyBpuvieT:3-dipipkerie ny)-ficcomnirize
at @SrﬂuGro @?e%&n QL %hr@%iudr{%#é@f}yllqﬁm&ﬁ URGL b &R )HJ ?rrohdm 2-yI-

es of iSo pes hat can bé 1 ncorporated int

el ﬁ‘g}éﬁnds of the invention include isotopes of hydrogen,
c afByr S )Fidtdfiagyenyrohnyigdn(2 S.45)45 2-rfldadrethy I 7gdinydr7-58-pyridg5.3-S,

d}i)y)rlnfdﬁfﬁ Angrrdibib - metharmts;mas 211, 3H, 13c 3601, 1251,

6%13? ‘2% 4]d§IE£r§ Eﬂr%%n 1‘6@4!3 4 r‘mgﬂagﬂ(gS 2 E]g;’r Ic?’ﬁ 2@]2{1%%%9& -1-yN)-pyrrelidin-2-

pr od
V%@@B%‘P%Pfé‘ Pé"&[“@éhef?Pf RN @ﬁ%ﬁﬁfﬁ'ﬂ §°°6Pta%€f saft pfeaif) FWH@‘SOF said prodrug,
iswdfeglad.cont ai n t he af orenenti oned i sotopes and/ or ot her
| S OtapRBoRls Pt sweséa%remasﬁ oM MMbdntbinht Rews %@eege% cdrkthsS specifically

f th
t“e?y r?tpy”"}’fi'}”ecg |S%ﬁe° e Cquéﬁbﬁ%g‘i'%%ﬁ”mﬂ? o\/\nﬁguogﬂ CO

radl oactive |sotopez$-@ s 3H and 14C are incorporated,

are useful in drug and/ OfET ubstm?ate tlfsue di strl buti on
assays. Tritiated (i. qﬂbp(} 14 (i.e., 140,

i sotopes are particul arly prefexred for/ their ease of
preparati on and detectabilit he subst itution wth
heavi er isotopes such as deuteﬁri ug (i . can afford
certain therapeutic advantages resul ti n Qrom greater

mel BseTpRINgsTE tha Biesant ijrenton mariedpRsived TR ER etag e@nﬁ'qmewbweihods known
taadsé sHilled ie therart rfeduoedtt fosagen sfegtre@mnitcSsagvhich haneesepai@at, for

e%p@r@fc Etﬁl?zgtloh %%9{5% of:dlarsfe%%&n?éﬁ@ @e?‘lvatll/e%‘a]; &mpfe%slv%ch rﬂgﬁde%gaarated,

o REPR BXBa R oAy Bl eiRarRy Bk P g ou o e omer v
a'p?f@@t?emerrsegc'feur@eqsréé@éxarrmletehemst@wen«ﬁlsatlem a7 gge-liquiq of llyeid chromatography
inEXairape refon Beht G, exdryblesdaRshital dibpon@or xahBRAiidaywita ¥ 8bun@bHir ligand or in the

E%E@cﬁégmaa sXIven‘?‘p(%Jb%g a rﬁg&ggg halfuthre%wlegﬁerﬁ é%%(%%‘h%ﬁ% J:c%verted into

tica

RFGEP PP o o7l B PTG EOTHISATIS 6! 1PHe = B e s eured t
lijernedimt degired e20liameticiden. pitemateae e srealid yeratcept abt e synthesized by using

ath SHREPARING sRAFy QLERN b@asm&tﬁc @Jme%@wngcaa{m%e@e re%b%eesueﬁlaztee

caﬁaa/sts ?soR/?rgg %r bgf%or!vgrts%l otnée'I stersolsomgr ”P:;[O %E 8t|h %5?8&1‘[“”3’18?] té @iaforﬁ’natlyh e
C oWﬁ%f%aa'Qﬁomﬁ?%Gr q?gtawmewr QO@@F%{teaﬂ' étere?gg@tﬁmﬁfe@r thesg a¥itga Mitlee art wil
aoicetedntklideekatisongrstehedissdrdoisthets nfxarestihe Repbesentsadibdsad

dl§<§£§e§ héré]ﬁ;!arle’ @@m tpé@co&r Fmnb %Sél’!{ bl ThQe abbig &%%@Wa? |gcﬁ’ated by

ni

it e hoep Y Bl e P S, A5 A Biop Brbaasny
Afparielt etermagiasn attee cogsee g swihesinmnaygxe! as 2Eenlk abxares bot etsebjected to
reB@NZ0 8§ @ethdda kdodvh &, thdaB eGpa e art ke Xaddpual ephasphiak8ereoisomeric salts

benzene sul fonate, tosylate, formate, citrate, nmal eate,

fumarate, succinate, tartrate, naphthylate, nesylate,

gl ucohept onate, | actobi onate and | auryl sul phonate salts,

and the like. These may al so include cations based on the

al kaI| and al kal | ne earth rret al s, such as sodi um

1 " 4 bL." o Y T PR " D | 2 . - - I.- P
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Y is H (Cl-C6)al kyl or benzyl, -C(0OY0)Y, wherein YGis
(C1-C4) alkyl and Y1 is (Cl-C6)al kyl, carboxy(Cl C6)al kyl,
am no(Cl C4) al kyI or nono- N- of-

] Iamnoalk Y3 wherein Y2 is H or
Wﬂﬁ‘f 1 ° a? afzﬁ SN bNEWS 'Zaéi?” CF{I? %Eﬁﬁ'i@it%{?%‘?i"arfﬁdﬁr&ya“"es or
cororpROMI, map bp%ﬁpﬁrdﬂeﬁ for example. tpymtailizat@n rgaglioyid or OSEmanbataotaghy:
sbifctite r6RMPQUEHE c0dntidrie Wil #SeMiorhdd @it @fefOBt BbSe @Rymatic

ealerﬁ.?m orfglgy f%qwfd%nﬁhgd gﬂrgm b Qgﬁrylgn&rgﬁné%rfot 8 p@'s.g opych D €upport

fQ}i/F”fEWPES s@qad\ua BOHOR cfggl leg@i or lr@@? Eggqrga%@fn Wﬁiﬁ@f&ﬁly ft. wnl!%e appremated that
wheré (H Hes0&) gdrkcdenoy iDooy)eatdiyth another chemical entity by one of the separation procedures

ddschmt Bydve, la‘ft(rl@&;]ste )r@duk@ﬁ@%h@ﬁé%@%ﬂ% enaktferhieric form. Alternatively, specific

s re%%&#e&r%&gl ﬁogglﬂ%gzreé%has]yrg%meth %{1% >§luss|ngg:iﬁa(tgcézlly agg)/le reagents, substrates,
Cfteizta‘isorﬁmewaﬁbw CO”"&F'%ﬂﬁ”ﬁ SieEpisonEAYE NeaHeyy asvarmetria ggsioaragon.

a- antamaanydundsall Famnaainegeybt natfarhiteae yonformiteliaeoaatich may be
sEa ik %%%M£| 2GR ARy S to]réétr%%@ Rﬁﬂ&%&ut)én %%%%@%gferbgﬁﬁ foP&ample

nat ur cur rin am no % %
o D AP 5 o ey ey et T el RPRg
ifvengen itdhees aapfospatormesfional ispjndr @ sgrhrogde o oofulat (h endeitiractbered!.
rtofitibhead wilbapg@tife hybe@diredbmpdubdsor FORMO UNEhy Rfist it PeAS B, ie., that
Q%@B]’bhw%glstg ng&léaeln |§)m%%rmplgﬁ(¥lje 'incf%ﬁucéqgh%m% He%gf?é»thegr cltfigm?r?example

gtﬁ can co rlse an ester f e replacenen
”t?r??ésrﬁ?&?tfbﬁ'éoﬁa%?’a‘?ﬂs@f'et he acid group with a group such
as (01-cCo)al kyl. (C2-C12) al kanoyl oxynet hyl ,

1- (al kanoyl oxy) having from4 to 9 bon atons,
oyl exy—==etdryl havi ngsfrom 5 to 10

1- et hyl -i -
car bon at oms, car bonyl oxynet hyl havin rom3 to 6
carbon atons, 1- (aI oxycar bonyl oxy) et hyl having from4 to

7 carbon atons, 1-nethyl-1-(al koxycar bon;'/‘i oxy) et hyl
haﬂaﬂﬁleg Efgtho%&ugds(b@{hpQr@seﬁttn@gﬁmn |nclude inter afia hydrox;g;yrldmes (pyridones)

R RIS, Do ieie myh s M e 1
hydgpxgaidse et taﬁt pyignt 'ﬂ@nmﬁtcwawswmvo #ryrtodaotactionyl
gamabut yr ol act on- yLLEO

di - N, N- (Cl- C2) afkyl (C2- C3) al kyl
13- di met hyl am npet hyl|), carbanoyl-

N, N-di (Cl - C2) al P“barmyl (C1-C2) al
pyrrolidino- or rphol i no( C2- C3) al kyl .
t he compounds of F [

pr%‘%@%? @%Pl%&ng?a%%mtehg Eres;egtcolv rqr]% 91 ocf‘ég%n%es oh 9 glngrfelacpotrsl lgtﬁudmg
SYoEiHttis prEE™ ﬁféirS@\V?Pt tyeSe (T ?f‘aﬁP'@Rﬂ%%@%ar%Wltmwf%ﬁﬁW%{@?W"ébe
reofgnizdricry dosbilerds the birt, Ftunamhxano(fér)ns of Fotrfilzg1) BREDEddOhiRIhe scope of the
ng.hgylg\teﬁ@ped by the followi ng reaction schenmes. O her

cesses he, .experi nment sect |
R R Lot b Tkt He SO e a5 v s S

pf@f'”@?‘c@ﬁ‘éa”Y ERPEGOr DI SPiirp vate'seteaolesog thslifkef gridrids Imtﬁ@ed th@ttfam/entlon
eits@nbiodtted ant, iveledimstadd BRuEOBISIVAKRGormE. any manner  as

|'i &rﬁ%iﬁ%%ﬁno@ et (I andtBelrgglE%né){]olvgtg§m§5}e§Js{ A H% &)‘%H&%‘%@Q& form.

e reactl ons
P ieF SgAT G SePH 15U PG HLPEL i AP MY OB iTgeTs b
crestrtiipiomel $ carapultreof ofytnalip (eahddr difiere emmgitials. Foosrample,iusihg different solvents
orSQieRre SlvenShiGiire @r LroHERizAb Eﬂy@é’ﬂlzé{:@ﬁ Q@ﬁf%ht%pen@hres L@k Smodes of

cMEg r§r3;'in§ {r&rﬁﬁg&l a&%@? %@%g@ a?i%eq Eystglhztauoo)lg F-gon rmy als&ge obtained by

heepaz PRIGREEPBRAY §f Forve (I N'Or@%qvw@@wwffﬁ ToRIT dTéy pregque of
(N- et hyl - 2- pyrrolidi none) DMAC (N, Ndi net hyl acet am de),
DME (di met hoxyet hane), DWVbO (di net hyl sul foxi de), Et OAC
(ethyl acetate), EtOH (ethanol), MeOH (nmethanol), TFA
(trifluoroacetic acid), TFAA (tri fI uoroacetl c anhydri de),

——— 4 =" o bl N — A f 4 b o e bl P ™I Srean

d pi peri di no-,
I n general,
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Schene 2 HET\ The coupling is typically
acconpl i shed by conbining (111) and (IV) in a

reacti on-inert sol vent pr ef er%bl y an aprotic sol vent
polmnorphs?’na??ne e rm;ned] qysélla proée nmr speS d%sgc%gelﬁ DNoFéc:f_rB-&,]l_%FereoB%channing
CREMBIY. eeyder ﬁw&ﬁﬁ@won éfr’ﬁU‘éTqﬂt?é‘e%‘f"q‘éﬁSet hyl phosphor yl cyani de

i s Thiflevenaddad nclafat isatadaliyyatieldd tdi@oiie S@RE &e @Entigal baisBe dstHbld by
F@r?‘nu-g bﬁ)(rfor@*)érfécdﬂ'\é}%ne cﬁ%re%rrege r%l&d @% Ht\ﬁﬁrﬁg\nng%H %@m@‘?‘nass or mass

cou ical |y ef
RSB aT FE t SBRE B ABS B S By el Eempls O spltpes na
crpe ingogprpiedblosomponeds ofthehveakipn fnclodn ispkaoer of bitleogeip carbeaifrogen, oxygen,
salpai fidAind) Outh 8s *H, 01, Pexahetabiouts 1), I UPSs andPeresgectively.

C%h?n%“éssqf 9\@ pr%genphxgﬁtyon Cpp@ﬁjﬁg hgr\)% aHi? SJE@LEICLR %&”ﬁ ch%ta!bggz?lts the
cw]wg@:ﬁ or zﬁa'le progruqsh\@'pcﬁﬁor\%r} t’w%@orewq_rgqrﬁji lsotg;{ea@;@déocﬁpwermotopes of other
=Bod argsidyin the sd@pe efdiisphvesion fCeRgpsdtabeaByahtibremmedunds of the present invention,

f§@§a‘n@@%{osé/ B lwﬁigh Bedchva IJoﬂagé%@loh a@"l@and_ﬁﬁearé:’ eRLARS are useful in drug

B Ry P UBRER 900 AR Bl f 76T Ry o
PTR@ISE0HPETRA s theF ee meﬂparétloo B deteatlelity Fuphernastibonyita pesvieidsotopes
shap ak nanAuEEhbl S a0sfordakter Madpeute byvantaee asding Goh greb@netabolic
SEXNRITRY; é{a}ﬁp@ FRRALAL X hei?fr iRGER £c§§d£§%%9£d<4pe%%n£ ShEhRe 'm%%e preferred

For exe reparat i ons ~am nes,
BT P t?fﬁ?%/ 6%5?1”'0% BF?'?E‘&?P’?‘%’H“%GBW”ELA? 85 RGNy ne prodrugs thereof
c20PB¢rd0 pOH8pazaddy LAnBng Rathe piNepdurgs JLDsQA0the schemadiasdbrasis xamples

hebw, Wb BRitiSy 4 R0y Par-ak %Qtoph@ﬂﬁéb&e@béa@eﬂff&r £HE-Botopically labeled reagent.

10&&55%&%@!‘% g!:cgptabq{%as gﬂﬁgmsjeﬁw geﬁ 10% (ET%Im%%&‘\hJ gf thg%)@sgn?mvenhon

wpl[@t%;i)e‘naa%tha&y)@c%oﬁbte yporeaﬂm)and organiq Sﬁftsgé:ﬁa&fémgounq higese salts can be
pepapbu stsiugh tHedinatigblatiof krid)pudiicaiopsiepanedndyr by eehactelyvencting the

AR RRL dr 8180f with a%r%@%tggﬂc &%@% dcMend R BRAHE LIRSS formed.

P OBe ST e B P Lt Bl e Gyl Ga PP oo
bsyiets: rﬁrﬁ%&eia@ntnffueraeqeraé@n%a’aﬁeebew@ftq PMBENPASale Tealaskip | steargte] lpprate,
ntahe, Brde, bdeeste, hetkhte @xapmtie hexdiubropbiiele - IVBghdsuii@latebsylate Jiormate,

c@tg magaﬁrfhmargé suc%#é?g r&a?g ﬁ%phthﬁatg ?gﬁﬁﬁglucoﬁépﬁﬁgte Iacgobtoreé'g and

SR it b (TS e oy ATt IR Shaane care
magls| suRtresveadiinm lithie. m@iswanilcnm magmediunreapd the likebasavethaschon-toxic
aBOBNEF, GLadrhdy HEmPLEPRTSEIND YaikROWIdRE b 6tSmite38E ambBHium,

te@'é@&@%ﬁ? 58@ tetg%w on%‘;n %%thylalm%l_ﬁpethy%mm& t%rge?fhygguneéée?wylilgﬂe

e@ﬁ%% andl\)Pethe éﬂ'@dW@pxan@tes &e. for exampdy, éergfzetgﬁeWharrBGSm 66, 1-19
(B721-5725 (1995), and J.P. Yevi ch, et al., J. Med. Chem,

2 9The?b§n%pc§1§&(omg Qr)asent mvent-gbf ﬁb@&l :éo)éted () us@tp;gsr Qev r)n tl?erfgrm of their
pharra?clﬁ%c%l&amﬁmea) sal s or goiva eﬁl rbvgoﬁ(éﬁgaervaﬁgﬂgrpfeg%nt fngeamnu%;{npounds with
multipleyesie @&%@ ﬁf@lﬁ? @ﬁn,fcy@ salfs @il wiving nw@nﬁ@mi@mw of acid. It will be understood
bf pricEiEedeXyi0 s @h v bidethitnhe Syel @ gheBrebdht itlRetion! es enc e of a

CaA 91103(@5 of(a%%ﬁﬁg o@ForQ]lunglj rﬂé&rﬁa 9%%' fgrﬁued ﬁta%o t| n}{ i‘uﬂctlonal
resence acetl c acl
QFﬁ 3‘8 APOPHE: SHET & W'@taeafy' J ?%&’XE%’&EPWQWF% ﬁw Frfgﬂmg means 2

o mg@tti@(ﬂls frensirpedactiviodrndldrerctmpsiod sfentmula2bseeharaisceutically acceptable
sdlt,o2scliate bf 1Ry @Rbh@BEThe TalhsiordivEn mist dokdr bWanrMB Hekhadibiss, ERAGE thr@ﬂbh

h@iygsrn bra&{r%gq s%sss%n émde uégl,@m&%ggﬂ?s S\L&é YT %g, as a\{gou o A Crugs

one
to about 24 hours for exanple, about 16 hours. The
conpounds of forrrul a (V) may be prepared as descri bed
her ei nbel ow i n Scheme 4, beginning with, as appropriate,
conmercially avail able carboxylic acid (VIl),

___ketocarboxyllc aC|d (X, or ketoester (X) In

Fen P P ™SL - -._J.-_J.--I P N | Va L _-...-I . | P T P
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15(2002) . In Schenme 4, Step 3, protected
ket ocarboxylic acid (I X) is first coupled with am ne
(I'V), as descri bed here| nabovéDrn Schene 2, to afford

dt fford ket The,
LRy P BT Eaf AT SXpiReRroRret Tarep e BT n e
Desigiheh éd\’tﬁﬁd B. @8@"@ WF'R@P@?I@E?W' ARPICIRtqR 28EBBIRIEP §reat 176,
f OForexamp, €3 cdpypbiirafof B presentrivpibn isdofb@ra@k afatipdvofdidnal group, a prodrug
cgrprle f&lwg&ibytfe/e r&ﬁl&%gﬁe tha h‘%r&gﬁn thm"f# t@én‘nﬂe‘ ngJf.glp @Q‘?ep%roup such as R-carbonyl,

tional resence
EEHSE D EPBURAEE ™ THH TaFE) PRE PR Leia oA C-erpaedbenen.

of Rrcabmp isveeaturasurehingesy! benzeneazmit@klrerasl caodtrani {O(PH)E(0)QY wherein
yets QX(@D@g al@%ben@@%(@&éh%@re@&% Id aI&U\%)M‘Yt@(CQGE%II?karBO%QC

déﬁléyﬁna'%§g L C4 %g?dr%or exag(f N &‘M Iky|_a|5r| qogayéeé(Y& ngarem YQQ]—I or methyi

ARG IS TTIET O BYN-(G5E) kylggig, momh@l'n@P'pBﬁmﬂafmr@U@W'n et al .
Tesmﬁdfrao:ﬁmpcﬁlﬂld of4ieQeséril B@bjion contains an alcohol finchbbi@roap,4 proSIu@ﬂan be

fémeﬂy%e&ia%gméﬂ%f%%yﬁége& g&m omc%h@ r&ﬂ v@tn [a%%gﬁlguﬁh ?sqcal Kyl

t
I L LR A LY R L Ao A TN A
Ce)alfakycarbonyloxyniethySuHi@ ri)adoxy Srimpyladinokethd esstoapyl, (it Qs)alkgnoyl, o-amino(Cs-
@19{9\95‘& fahee) Ly UYAn%OGCﬁ be.- &Qﬁora@ﬁ@%ﬂééaﬂ Wl RORYL bGin @6 Goup is

”Q%%P%GB?Y. Bt Peis e SR DA PO PIOUCR e GOUR ek o
gtieosd fthadwahe%lnmm%remnva% B éyfeoxd grolihe the dipoiadefal lowt ¢f @ narbohydrate).
st ep corspoliytlr BableyenBOGATP bintie d chivoxflic S&ONMKiEHEI draXb)a drdding can

cWr@ian@sépﬁom‘leg b?tﬂ% PéSIQ emeﬁt%ﬁne @Eroéﬁgpmocﬁ thgta {@%ﬁ %\@B%}r such as

resenc Ium
(Sefulelth R oA e AT SRR CAY TSR 400 B RsgEes dymetn- -
(@andyil-etht! bavjpe frarh Gtcel0 caiatrtars, detmwermyabosty 6Gingiidn alrdutrbon
abRg, 1%@{)@%@%@ ythyf &Ozﬁ@ FRNPE Y b ionds O manyw aﬁkamﬁbotnywemys

havmgl?rom% to Be %V}'J%? ati%? %U(alkoxycarbony anyon}egyl%%\fm)??rog% to g Carbon atoms, 1-(N-

ﬁﬂﬁ%ﬁﬁ@émﬂe&rhvl@aﬁsé@m DIP ot Henp ety fapieptIaeishyl. gamma-
bOPERNGNSIS dia Mrarcapammlmﬁd:}gé akfl {s@eH ds\piinetikMinody)) &arbamoyl-(C4-
ﬁmw@ (QE)k gl%[c%érﬁo bf%ﬁ Qlany perr.egg Liﬁrr&l@ . g%orph%gwo@:ﬁ Cyalkyl.

arnaceut i ca @%
b BAF U B coRPebrEra R (b Aoy R bﬁprsw%we}et@%a patnoluds
rapebs@ phvarinte emmﬂ:qaadrisypaacuj@mmbht@f tbadastrption opethingd ferein. Certain
pbdstant: tmmaeﬁs@étma %ﬂt'\e c%&%dpéfﬁ)@r{uﬁk{‘) ¥ thi@in PRI TRRCR A1 SRy the

fo‘lrlrqun;?g rg ¥ nsoh rrres BEF eoct%cessss %rﬁg rLegian %eé(g;gng%tgltfﬁ(alon The methods
diggossd kﬂl”’fel 'Wb?fwm%ﬁ 4Nel FrAPES P ee(a(2Beisy foApyRps¢sy pxemmiptfying e ipstant
inkgripbrp endazd ot b-be ybrjspyedriodry dHafne2ag/injita@hhragesne, or a prodrug

t hgse0f: ihe%mﬁ’% R%JHH&GHE& Cabdy é@.‘c‘:rﬁ)@cﬂw ls%eﬁw@é £nd%§<an§@—:’sgre prepared

or a so vate of sal
a?)ﬁ%@?t?f&e?ﬂ” 8aps '"S*arﬁ%Pg Cﬁmﬁ?ﬁ‘ﬁ?sﬁﬁaé’@ﬁ?t?t%’ﬁld g a%@b%oame@a' sources, such
agaAgnd-Arich G@mr@tloe Stdpdiv®Rt or exci pient. The

phanmsaeeittib e oG ORPRFdwing ARG A5 RRE: [RYd: @@ﬂ‘@z‘eﬂbﬁ&y@eﬂﬁmyl) Chz

f
bﬁaégzg}a%&gfhé& DIVFFQN%I drﬁé{@ﬂﬁﬁgﬁid%nﬂwﬁ !(}?tl“ngteﬁ% én;iarpo%’lnopﬁ)a‘é) XC (N,N-
PERENE DU SUBF B TIeng). YHS0 Birye U B g B ety seieh). BOH
(etfabdliekisQH roickests TFA Olermgrestic asiyy, TRYS (triflinjrecttabhlgdise], UEA ons
(@MHatn®), TilK QetralARHRar) AT HEBGIR UMb 5 R hyl%ﬁé’%'ﬁ(i Qﬁl%thﬁéhﬂmopbt)y!

c?r!')eodumlgg)?n 088 nc{)cyclo exﬂcarbodumm%} CID[](g 1acr%b0{w‘t]]d2m|dﬂ?g ?&TU O—(Fh us,

excl
afﬁé?ﬂl‘ﬁtﬁlﬁ'&sv(@é\f RO %ﬁ%ﬂamaﬁywr@ﬂm hegeflugaphosriBle b HOAE Gintvaiont ng
various excipients such as sodiumcitrate, calcium
carbonate and/ or cal ci um phosphate, may be enpl oyed al ong
with various disintegrants such as starch, alginic acid
and/ or certain conplex silicates, together w th binding

~agents such as poI yV| nyl pyrrol | done .25sucrose, gelatin_

D [ A Y. O N e P | Y T Y T D P
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5m x of a conpound or conpounds of the invention and a

sui tabl e powder base such as | actose or starch.

Met hods of prepari ng vari ous ﬂﬁar maceut i cal corrposi tions
azaﬁenzogazo%étl—@ng ﬁl@ﬂodu xybenﬁotnaz Ivaﬁd IEE dlheoQ{” Qt'hg V\gggor
dgrgrequiselinEh this art. For exanpl es of met hods of pr epari ng

p hargaeett ineabd Lomgasigtheans pous@af Remiaiytsandiged in Scheme 1 hereinbelow.
Phar maceuti cal Sciences, Mgk, P! ishing Conpany, Easton,
Pa., 19th Edition (1995). 10T n another aspect, the
invention is directed to a pharmaceutical conposition,

whi gh—-e hses a therapeutical |l yw-ef e anount of a
first c epnd of Fornula (1), a prodfugETt hereof or a
phar maceut i cgzepfkﬁ\ salt of t pound_er g@;\
prodrug; a sec '

selected fromj ns i nsul'in anal 0gs;
i nsul i not ropi n;>~i guani des;, a2-antagoni sts an
i m dazol i nes; gI‘i’taz nes; al dose reductase inhi htors;

gl ycogen phosphor yilase | nhibi tors: sorbitol dehydr ogenase

| NN fahérBd 5 2 chapdudd @¥Gdreluid b ptdakd Qbbb b 2, wherein P represents
a%tr%g%%‘?&éc‘ﬂﬁgsq%d g %’;)rété’c'ie% acddi ﬁg?@&n%&émetﬂgtgsupﬁ‘%g ege%tsesro%se

;o anti
dgRIpiaRiat & vakely geRsid .bmﬁtérsﬁw égé‘§3%‘l‘ﬁa LRGSR ?\%ﬁf etier dioxane or
veenpitexeisnal aojrgiana auttidggenpsitse, sgthucagono’antitigoni(essg. Stydrogen
6N Br J‘é%&é’ﬂ%ﬂﬁnesﬁféﬁ g8l a%@&}%%%ﬁhtes% HEANRAYLNGS ‘s§utiom§|amimxe@fo$varm to

r?q%@%ﬁ%&tggﬁ) ?gp\ggcg tsér%r?ggflor ag%g%tﬁp?{grgeﬁf ?%aae tgrplc% Cy an a?@tb al 30
najasfies 10FDOVIHE haiis. iPaTaatRbt ie rea@t@ﬁtngtuaiasttrfﬁ‘éawb@m@%es 62'94/% toreach

rednotdh paratars pedtstirdde atidricen B OMutes Adériicdied) tsaissoidel th TFA and, after 2

SGI%BQ Enlng' ke’? ab@ut g(b rﬁﬁtto %&@Q ﬂOL](rQ féIbé“sQ'i’PA ﬂs%rr%geoam gé%UPgWe r%gldual

% 3 rp g Elgeo hatr maceut | ¢ é b
péPé‘B% St”éi‘ﬁ '8 %ﬂ & SOHF P‘I‘FE 2 6HPo ETPFB?E“BF&GPEEJO g E’a‘a‘é‘%ﬁ R?ﬁ‘f ed by
hedrogeh@ysis dnthorragkncqf oglelisg seonh ag 0% pallagidn or ps@@@rmwydjwﬂag!ea suitable
shIInMGR 8D R IbNEOAD abdbrkdl@Reib @ 3888 Rians@besdi est afstifdRnt period of

t&ng%‘ébelméo\%%h{, Qtsa%éa&r S‘!afoogﬁweer# it Pﬂ'lférfd%%d“ao“&{ 9#4%%963

dazo
“V%‘&ﬂﬁ’&‘f'ﬁ@és ‘?ﬁﬁﬂ?do?t?@?ésureg‘ffﬁ%wsﬁﬁ%ﬁﬁ%‘?pﬁfa&% [ nh| b| tors;
SoiTld ¢colpohehyfderogie iasey bavredaieti oy squplQ]Sfaatlﬁpwpamelﬂsthlttﬂiatdammyllc
akif Bérk?étk@[‘llﬁ wﬂl@ér%dﬂ%%ﬁdt%%stkﬁ@'amznte(aérﬁ/atlvl%V?ﬁg@@b@t&ﬁherelnbelow in
hos hodi esterase inhibitors; |ipid-lowering agents;
Aht1°6besi ty agents; vanadate and vanadi um conpl exes and
per oxovanadi um conpl exes; aggleiMgZant agoni sts; gl ucagon

ant ageni.s growt h hornone secgeta
gl ucione@ s inhibitors; sonat OS?@nal 095,
anti | i pohytiecwagents; prodrugs of the anti di abgetic

&1 S Tt 2”\

agents, or—a p utically accepta
antidi abotic agents and dshe—proedfug;~and a/conhai neer\%
cont ai ni ng sai osage ( )G\Qnd sai d sec dosage
(b). Inapreferrpede odi nent TS@/)klt bdth the firkt
and the second dosage forns if ently conprilsé€ a

phar maceutical |y acceptable carrier or diluent In
anoteerrlingip &ecally etremplisiesiiy canbiiing (¢} #nd clVeid a ragctipn-inert solvent,

ptehedbBRe Wb saRédiadh e adeRhitili dithigonehi e DB THA ehlo&ase -4 Mupling
?&F@&dh% BHc agﬂﬁ‘gnbéé eErEIDE)gF[F?I pi\?a ?%H?Wc’e 0¥ met%%gspﬂ&ylé}ﬁﬁpe is then

ag@ﬁwmgitlyd}athﬁms%ﬁﬁpego%%:bgsae %IFh aasTM PU@'”? ﬁa%q, %kﬂptlonalradjgvant such as
HoBArnBeAU Mhcalbling adoeply aiced std tmodrattrh ef eowpozindt 0OE aof about 50°
35t he prodrug, or a solvate of the conmpound, prodrug or
salt; either alone or in conbination with an anti di abetic
agent as descri bed above. I n anot her aspect, the
invention is directed to a nethod of treating a condition

medi at ed. by d| peptu dyl. . peptu dase-. IV inhibition. conrprl SING. o

P . D L L o - I | D R T T
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35ki | ograns. The conpounds or conpositions of this
invention may be adm nistered in single (e.g., once
daily) or nultiple doses or vita-constant infusion. The

C 0 s.of this.invention nma I amnlste

SRERMII wbiias et Hon b Do B S B e POk Shst s Fora
diseepipred’ sthensepritepeg et fordiolrliethtagoxigacis seretfougemigke Vek XV, Part |, E.
woabdni pd. €5, deses verly (th), etumarmmw&&ypahnmbf ®JpBde Synthesis",

S}ﬂﬁpbr‘:\!’eﬂ§ éaerr]ﬂ (%8l4)u§rﬂit §he' F%% oﬂg%]nélils%r §yn§‘u9£t§ de%' ollogg%osE Qgross and J.

NETRFERY Ko 13 (Aopdec PSS G T Aol d B OB R 3 S (M) may b
pteherepryeoent métimgde at plemalivgly. doeordrte ik steemed woaatswijcedtesi n
dBReskd OrehiAl ﬁ&@&ermar@pry@rét.&tewf f@ffmuﬁaqmgﬁ[hésO%deW&rﬁaﬁm&f

Aﬁg g&tl 91 l§$bllc§a'i {)n%d V\}Cgfulﬂ%l/%ﬁ% %lé ¥’atal(fl 69% (?4%t tFr 9scjo\éure g@wh%h is

trav aneous ranmedul
‘FF?IP‘FF’F%? he“t”hfé/ rBfﬁréf“ﬁ’aceut i cal corrp03| tions of this
i nywentatiery, thayoripeurad ai fomsitaer) ety bapreganasalibytibed elew in Scheme 3.
suppository, or using a "flashyekornmulation, i.e.,
allowi ng the nedication 5to dissolve in the nouth w thout

t he need tgz use water. EXEMPLI FI KT Iessznot ed
ot her Wise, / gld (E@ gctants were obtai ned'T ré&rally. x
di

Fl ash c tog Iy was perfor med_acc
C StiTT et al. inJ .
1978, 43, N 2928. EHARA‘T PER MENTAL N
conpoundsPanool nt er nmedi at eg H6f hhe present i Pvencbi on Vere
general ly named¥accor di ng t A& 1 upaC (I'ntefnatiopal
for, Pure r comenda

NS P G s A B P EPP g e TR iy e etone
(¥ frepgred W@B@pgﬂewbqbw in Scheme 4, with an appropriately-substituted heterocycloalkylamine
(b Een bmibaton deadtd@) ar@hd13nG@mEd Sk YOIeo pyHersal $:8] f&elarmﬂe) g.arAeawkgid, et

all J‘b g&‘ﬂ%rh VEL 96!4? @"395@ RlF %@Fcf’%?( Lﬁ%ﬁ)%hgbg&?c 49345%7& ;ééb FQ’$ §|S

BP?i v %télr Géﬂ‘?l‘i‘}fr 17 () F TERTUF (P RTes 2 VB‘J"H‘?PH’H” fdbligan:

mEpberbBirspemsieiviod pBpBeddiykhawo nefiydss Ddei i axemily Brrotbriooret @eChem.
RED. 189 883-930 (oMM IFL KUY, Blklerocyis, 68 99826k (2008), M9, dHu-Mer, et al., J. Org.

0 ter, five
cﬁél%ﬁo 57?{’?}2? ?{é@@ oé)?‘ﬁ 3 grYBegcr:]h aminm?g TS H5 1%9 (1. 16
g, Ty@m%‘]/))and ANOre ce@ey@g int %espmagp a req;yﬁlag E%seqj aggodglm bgrogydride,

sownpl yannerr@ydtel eodiun2@Afktoiborsttytide tﬂ@mtaihﬁarﬁrﬁc&mm t@etoxyborohydride, or
h)QiVG%Ernh BB bresdnREor Ao Xk ikt ﬁo%@éfcmhﬁ%x%@%%h&%lgyn ¥ Er&:ence of an acid

(e ngaacr? écseicﬁﬂﬁxc%?ﬁ? fhéc{;%é:gloqo qcxg eertc e 8%8“”8 gﬁer@}ﬂly?etg{ecg@ in si-rﬁgctzon -inert solvent,
SttCé§$ Hrrdicgsesthans: iTHT. SHIFDSIOGHr bsdlt.Ghe mptiyn i6 Birotresg et Fuiest 405
tefnPerBlyid axicHGRINRe 50°Ea@klsatabie safibd di@me, Whbh,as Betdeen about one to about 24 hours,

fQé&m orpNeihane: methanol ) to afford 1.079 of a light pink
K L %Ftﬁn%nal product (0.26 8‘?5 was obt ai ned by

&?'B%P“B‘iseﬁfr’w&?r?ék%ﬁ% Pf@&&fﬁ'ﬁé& gibed byreibrigw &qis%'wé pegipeing with,
a?z @pmr@tﬁl wenareiafnayniablk cayiogfliclacal(VIl. KBBcaghokB384d (X2 sMBtaesterzX).
321 (MHt). Step 2 DMSO (0.57 ni, 8 mml) in 3 nL
di chl or onet hane was added dropwi se to a solution of
oxalyl chloride (0.38 nL, 4.4 mmol) in 10 nL
di chl oronmet hane at 65 C. After five min, a solution of
the product of Step 1(1.28 g, 4 mmol) in 20 nL
di chl oronet hane was added. After 15 min, TEA (2.79 nmL, 20
mmol ) 30was added. The reaction m xture was allowed to
warmto RT. After 2 hr, the mi xture was poured onto ice.
The organic | ayer was separated, washed sequentially with
10% NaHCCB3sol uti on and brine, dried (MgSO), and
concentrated. The residue was purified by chronmatography
(Bi otage(c) Flash 405, 95:5 dichl oronet hane: MeOH) to
afford 765 ng (609 of the title conmpound. M5 nmfz 319
(I\/I—H) Al ternatively,

. Va e . . - .1 [ N\ ~ r /7 ~ ~ N B II R (. [ A Y S R . |
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tert-Butvl
(29)-2-(1(3R",4S")-3,4-difluoropyrrolidin-I-vlicarbonyll-
4- oxopyrrolidine-1-carboxyl até3-5Step 1 - tert-Butyl
(2S,4R1-2-fff3R", 4S1- 3, 4di f lLuar yrrolldln 1-ylicarbonyll
-4- hgdr oxypyrrolidine-1- cagrklibw%yl ate

(4Rf -(tert-but ox carborﬂ‘/’ - 4- hy Xoxy L-proline (2.31 g,

H@W& OJ‘.Lthﬁ\é’edAA\Ath‘?j\f>‘ﬂ/tr§ho2 !
(3R 45)'r €] - 34di f | opyrroridi fle h¥drochl oride (144 g,
10 nmol § Pf epar at Jj0 i n/4), in & nenner anal ogous to that
descri bgghin Prepar kon 1, Stepud, to afford 2.159 (67%
of the t|tIe produé't as an offqwhite foam MS mlz 10321
(MEl.). Step 2 The produc%séff’ Step 1(1.97 g, 6.15
mol ) was oxi di zed in a manner Yanal ogous to that
descrlbed in Preparation 1 Step 2 to afford 0.749 (38%
of th tI e corrp%yng as aHriM Jow solidP

Stcp4

(4S) 1 tet Butowga,rbonyllM ( - |md|n 2-y |p ra
-1-yl) - lE prollne HN
1-(tert Byt oxycarb dl\)ﬁz) 4- 0XOp ks QLQL ge (1.0
mol ), 2-pi perazin- yIpyrlmdlne(O 3 09

acetic acid (275 pL, 4.6 nmmol) were disso
anhydy ous 1, 2-di chl or oet hane apd sodi u

triac ybor ohydri de_(1. 85 37 mol) was® addeE After
agi t at °RI " fof22 hr, the)eaotion 20ni xture was
quenche&i Wit h saturated Na 3. The pH was adjusted to pH
7 by addltl on of solid NaHCCBpanB concentrated HCl, the
m xture Gvas extracted with di chl@Ponet hane, dried over
MySH4, filtered, and concentrated to afford 1.0 (61% of

cr H%%T\?%aetzleéte%gg Ee%]e \A@ds @ esg:gilﬁpald?vgtﬁ]é meD gég§{gcs)§{|§? e‘fe?’%tspve in
SﬂhemeFItQRﬁfPrS—aEWUVI 'di ne hydrochl oride Step 1 -
2, b-SDhdmpedy Sterply Bbﬁoﬂvm}aﬁaﬁd&ed(gt |kdetmea‘¢a) dy teamz\ilhest er OXIdlZEng agentin a

re%ctgb( rnEr%o‘lv@rﬁ éxl@pl& of Qp Ratd Bl nt@g&#ﬁ&sé &r;d%e%h!% fididehn omso;

SR AP SRR sttt el %HO%&%M%E?&%% SPRTV 23
PiRgrdingexpdreprisHiya! grigysh stedurd Paspivieasents Abtheas cpthipmitriggde, pyridinium
diohr@fiand, gtyridinien Stodiirbrade; waoxelil kiudriaelin\ iMsl ithhe fkenares RABG amine.
E%‘%@gf rggcﬁolﬂ-[ a sgive\qgtc%pr@é]ﬁchmdrﬂgﬁariedétbﬁfi lto?iggé/ G pyﬂﬁ‘g N&2 o%ﬁlon is

sul f concentr.at
Wefrdy ?OP‘FLE?E" F“r?l IRTBREGRG e BRSD 3302‘{3# F@”%@O\‘Fﬁ? - 1ot t@BveE” about one and
a@uiRa0Bs. &z axabiceyadbw (1B hdlrsOduve wedaton are arbloxyh iooneaile ibeaay Bee,
fRSL@Ple, M. Tarkdk@ etdit). &rf ORENOUWRCE50S (26616 Bndlx-( St 8, . 1R FEHQ% 67 7162
@ di ssolved in a mxture of acetonltrlle(loorﬁ_
water (70 nlL) containing ethyl enedi am ne tetraacet ate

di '§ SaaTR4s APl S dTIRFEF Aftecalbpyingsid () BFrshepgplyd witfigarine (IV), as described
h38sabbustin Bmemas, t¢ ethetat ohidG aadaikiatd o dfbidfkbtder @RCHE MyRtion is
tyﬁ éﬁly Q’fe%d by]f@ fdfm % An é’?‘@nﬂm@gpr@&tl% fon;R/amvﬁl a sp%éé?édﬁﬂ% for example,

T

portion
oL TR SATIFE Rar ey NP THB BT 7B oenap REp1 o
P@%FW BRseaFboprarceRssih earpanKiE Uyeicallia $heseactanggefgttediCa Boventlsudh as
bdhtenk @it np Cldtblrile Ndr QioMvak eucttddtlve@Xdnk aetv@tkibivh B one skilled in the art. See,

foﬂé@%grc?@%tnh?\na? s ARec J%ﬂﬂ?écn%g Bt 15@3§tn§\/\/"‘ﬁ&lﬁda rd gd J%(ﬁ%rChem 34,

%nesu um s concent 1'ess ol
4E(5é L?é andfog%'acloaﬁsfté Tgtrahedron 51 4195 (1995).
( ?JR§C*¢R@)4 e, poragted kéigadreoRy wheein Gl remdésags br diar daxizlkilcnoiety, is
alRGked UP@N Y korRBIbIRY previoushBrescriBedTh Blepll & brd k&bester (X1),
trihydrofluoride (1.95 nmi, 12 nml) and the title
conpound of Step 2 (2.62 g, 12 mmol) was heated to 155C
for three hr, cooled, and partitioned between water and
di chl oronet hane. The aqueous phase was extracted again

Step 6 hydrolysis

_W|th di chl oronet hane and t he. conbl ned or gani c_ extracts .

I PR | P T P I-..:.-- . | o e . -.II-J.-
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Step 5 A solution of the title conpound of Step 4 (675

nmg, 2.8 mmol) in EtOH (10 nL) containing 10% Pd/ C 15(200

ng) was hydrogenated at 40 psil4in a Parr apparatus for 18
hr, The solution was filtered over di atonaceous earth and
t hé FTRCEP RS CIHENE PEPR gedt‘%y"’d? Gﬁ 8@??"‘1"@%‘?"”?@"%" acid which, in
Sieel7| ipvpusiet! with {n400oprgtelyE0GYH.ted PniepAY)adsi Rogyiosly described hereinabove in
So@me fi?e;sﬁbdh%@iorﬂit@i & §fbiBely docEasBRaYY dissbiBY 09y & Wk Blbdir sbivent,
- C I - o . .
AN ST LBl s L ot o s
hyaddgetns yrRPaFSAHOHS feriat pl-sglegle [qrpepivee, suph 290eREN POqREE°C and about
100 5 peréedly rddmBémetat 0, ihanrziene [imé Beche bétvednbed oheethd but 24 hours,

fé'r@% p%?%o&tqggg‘g‘!l am no)sul fur trifluoride (10.1 g, 62.7

nmo was added dropw se. After stirri n% over nl%gatf at ,

r 00Tt AR Pt At Grawicakaarsiped e SEF R T A FEBN ST RarPe dirfegffective
ahent eliaxbrapoendva Sorexie (AL brexbrasiug theEbOd@ phaimpe@dtically @rceptable salt of the
cBRGNES &4 b Aofate B the C%Fnﬁamd, andugeneeatd aﬁ:thgr%acéﬁht%liy acceptable
crﬁmvcei e, Was .p erX!:if.lnqd by chromat ography (Bi otage 405, 10%

E %Acﬁj%exanesgj. ’fﬁe’_pr oduct was di ssolved in EtOAc, .

t r ¥ateeabl H RetmaperBeaniomposNion ¢f themrpsenf InveptiRearpigessytpesgrpeyfically
et econoeoitireabe phund (36-diI0drbghrraneis- 1 4/1F-{(2 S b-d pwintidm-B ) hiedrazin-1-
ylsder&li@ﬁ-@-@l)méﬂﬁ%n@rdrggrogrgg fﬂér@éﬁ'o‘#@ I%m'i_’a%etgicéﬂ a&%bte'sgllﬁsaid compound or

CQ ound I\/IS]c mdz 242.% %M—r*% %t ep g - 3-Fl Kor o- a%et 1 di ne
PIRR GERTCBF G Comuad P acr S =F RN B e Gpooep ey o veicle
djupnimgexgpied, 3 nmol ) in 30 nL of nethanol containing 10%

Pdire pherm38jicanms pdrjtichisog e satyetmiatingdt: DRp@sds df hisdvEabi and the
pﬁ‘aﬂﬂ?cremcéw aéc%tab@e%anigrs, vgﬂgesﬁﬁ!gﬂ%ﬂltﬁ?e M@'ﬁregcﬁh, &%Fn%%reQYn?variew of dosage

di at omaceous 30earth - rate concentrated to ,
QP HELE SRR PG PRSPy REAbE T P e Niso i ReREEEs=vical
chromopilicoh c), 5@ sIGHGRMRIN edditiptpeingrédidnts seap barprihgs, Sinegps, Bxcipients and the
id-tert-Boc-4-o0x0-L-proline (917 ng, 4 mmol ), the title

Zoi%%}ﬁ)ju%é%?éf%%l %ﬁ é&%sﬁrgtgg,?ébrl]e?stc&ggrléi# ﬁaﬁo%g.ﬁ{?@gp 8 %Li'ch gs? s?’o%i:um citrate,
CHEthYARORES FH{CHTFUE PhIREs!s 1Y b BiviRds s Wihedrqup digEegients@ach as
Sibah,hlgbefacid ls‘sdtoh@artajd ceririles milicafes, BlgEtAer (Wit dndg ,ag@hisrenml s :polﬂ\'fl’mﬁpyrrolidone,
sERAE LR Al Nl WadrioAdI) ARGk QdRIsIRntQ rBdne@d s@brhtE sE&um Jaury!
SQyern tglht . ?at ur a}geg 'Stgdl um bi c rf.(gonat e vvaz added, the

JRE el Sl I Se T PSS Al T e A ” GAL T 8kt Paiciate
epeved REtiery D epfeane e filled eclatimprosdesnBiefseer prteyahife thsorctuieoipgose or milk
siger d waisieaetulal wdyhbdye@ayian dydisi Merﬁé@?@ouﬁﬁgﬁ@&b@m Sidtsfaad @sired for
°5%‘?@@E*"%%F‘%%ﬂ“ﬁ%“5%5%‘?‘“‘%%&*8@@%%@* ?%“@?ée SR B, QBRI
ﬂ%?f&‘a a%@ﬂfsa@'or"rgd?ﬁﬂefmr FES PlalfieEiEd (R UTYIng SbAUSPeRRng AdSNts fpgetier with
di(u@;q_wcf]as)wateﬂ,@mp@ aroatidne ply@®!, glycerin and/or combinations thereof.

( Shor Békérgral 3arfihistRtidd: QYISO Ki tREohp& AP By pbsithn O @nddehteh indiAme or

= - ' |d,tert-butyl ester - 20 -
D%_n.gt é:??ﬁ%g@h&_pg?(n%%kgoéfgp %tﬁrﬁe ?%?025_5%@0& 6135 ge ei-znslp’loyefi Such agueous
SQUE§SSIECRE BB PBPPYY PRECHFUPTEAI TEd Heent st g dejed isctonigish gufficent
saimechr fiEdhs€. 2he patticuldl Boustms|sdlutings zee dspac@dly dultbb@mdyredE@bis:s, intramuscular,

sUFBldNES R B iRt &t dnE8 ad3RstiFhion. MQ?@&%ON@C&OE.Q&eﬁhrileu%éu{rﬁedg%m?%ygd are

5 [ s added and the ture cooled to
o {g?dwg%%ér/@ Sgiagair(ﬁe%qﬁ"qéﬁslk%qg( %?Sfﬁif[”% T?WI ). The reaction
m 5 liFeasphadmiisiaine ar 206 Nkt BYonhRAtoa el avmpeuneahr ovrencsiiioghief the
inn@onRtexcbeaennpd: iviasivete Wint 41 a sGutisadryispbedn §6:€ b Uihp spray container that

is Q%}L@QJ&QQ ﬁﬂﬁed"’w %ekﬂEt‘eﬂ%r%’]&q a)grré%,o\g%ragéﬁgenst a ﬁ Izag:@ssdrﬁ%%%%%rﬁainer ora

E;Eie cr.ude rratferl,a E .15 % _ ecry ,

"HEZHNE EEORE Y e SV IER PP & 9 ARG P eCredtp b disBioras o mgne.
yell ow needles (2.18 g, 73%. M5 rniz 301.3 (MH).
Preparation 7
(2S,4S)-2-(3,3-Di fluoro-pyrrolidine-1-carbonyl)-4-piperaz
in-1-yl-pyrrolidine-1-carboxylic acid tert-butyl ester

.A10Step. 1 -

A A [ NN ™~ \ A 2 - .4 I e T N JE | o [ ~ ~ D B < I A
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Preparation 8 25(S)-2-(3

3-Difl uoro-azetidi ne-1-carbonyl)-4-oxo-pyrrolidine-1-carb
oxylic acid tert-butyl ester -15-

dl\ltﬂ%rotatraffé Bocr)c%th%neoce%rboa d%x:g%or at%er(sHF %e?% In%léescg egf’a pnjssurlzed aerosol, the

or oaz
dﬁ‘??@? Yt pree pratesam g bd@@&'?'t‘%‘@"’? & dVWFEO‘WWE')t TheREpsTfifsg ACntainer
of @bBerimay cataimasbtioner espens@cf & torgndng df toisl Bvamdnh Zh@nies and cartridges
rﬁmeQ’Br’ &ﬁn;ﬁelgorﬁfbaranﬁﬂgr usOR laﬁ%aﬁe@or@rguﬁlm-g Qél'tgﬁnu%d c&téﬁﬁ@ |a)powder

n ortl
3P GUTPSPIGE PATSS R e g HET B TR ey £
\A/aéﬂeﬁPqS@\‘/@@Patﬂm VU prpiagma_gUtiegh eprBositiohs wik @ C@tﬂ@ramoglﬁpf active ingredient
a@ahbWrabred bs aghatem ibigeedt DR raatl@umas thaehdRithd irf hie ar0 rFgadka@plby Bkthods

méﬁ'] §rﬁ§ﬁ£rﬁzg ncaﬁ:glq pésﬁlﬁesasgg R tc@n@%’%gmg&gﬁt cg@c%%ew I\Ea@k Publishing

ne c I"ori organi c extracts were
C\RHE?%CF"‘?W Ee W Hg 1R dri ed over magnesi um sul f at e,
f i Intzeoted aspaeidhecioro®nisrdatogd to aierreraytel mockiiot, WhiBV@mpgees a
umett.eaut étr(eéﬂ/@ﬂndﬁlhttd@a hexxanesnd®@EMnlieNea grlatjreg théteor bAhdnnaceutically

afcgﬂtgﬁe E) Pfd?e copp?%tg or, té\et Hrodrua?ac%ggp{j gon%pound(%ha‘?h tan a!gldlgbGQC angnt selected
frﬁr@m@p anq\;@u(nrﬁniiygs |3q31510§:op(n|vml,)anlde§5:p@@twptat§ pt'(tmmgazol%tes glitazones;
a(d2:84a ) etdse o © gpyppgraihbsghhangas? ingiditolsosvr sl idbigdrhyed sse rialbinrd; chey acid

0§Eiﬁaq Illhibltotg %%btﬁ%d'aée EEA:M% %’ Y |Jt:‘>o Ltlogﬂ)h'aﬁesler%e gth |9|%Fsb%?ﬁy$vteﬁng agents;

b oo e B TR B R RSP30S O B P (PR B s
JUTEen RSB Mo Tsy aPed s IWFOTERUSTESS iniésors SoTR siedtiwgioos:
aNHiby el pms uq:acadmg B thkean (B BticRBentsor 3 pRaMbgeuticBlly QBRptRIN dait Biithe

- opr opyl car bodi i m de 40(391 ny, 3.1
aﬁt%la}) MIE nt@gncﬂ‘ Egdrrtg?ons The reaction was allowed to warm

t o "RTOUH 5PEt he RGN é‘rdﬁ‘?Céeﬂt‘O 3 KtRMPrising 3 first Gop3a (B cfpgsing @
cetioutced Fountilh (1 G prddrugfthewsat era, pharimecepiicelly iapieptaltiesaliai8he compound or
peRlub @ed &ﬂrate\éﬂﬁé"&%pwnﬁ horeRls dr WRLEH a sc3hHd aedabedmi tfbrr@rléfr@%hl HiTbiabetic

?en‘te?ehegteg" frdM iQ?uEm anla?nsﬁm %%%Cg |ng%1§(grj?ps%%ggkﬁ\ﬁ+%)%s as?n(tia orﬁst(s an%:l Imidazolines;

b%ne&seyd‘ﬁze FE%LPBWOQ -SfYPRFBT BOFRPY Be ibiRES 3Ry dsoidippEngse inhibitors,
fatg bl dx@ation IDbitipls; @glti@pidaEl @hibitots! agoais ebusdhadkstStepnhbitdrd lifdBowering
a@entssanﬂﬂ%e é&wts%ﬁadgte%%maﬂ%nt c@mﬁb@é %epenﬁa;t%ar@chltm Abmble@ B8

concentrate .
a%tt 'ﬁﬁs @MC?%?'EJ?%%?P?J%S Twﬁ"ﬁflfﬂ]"?e HrEpwoee: g'ufﬂréeO?eé“gtﬁ 't?’tLtt‘t‘aS- somatostatin
aprioe lendipdivtit fosnis: \mﬁfust ¢f the@dlidiabetipPauentgror ¢ bhrageachitically frsgptable salts of the
aftRliapEtt bgelts whd the @Nrddﬂndta(@orﬂérheﬂfo&onta:ﬁtdg exitirtgdsedd (Wiahdsaid second
e A RO A Rt) o I o TR AR PG AT ST B ngepersry
CHREFe HRIgHESTUrANs TP PLPE Carf"?r P‘tdé't‘e@ti and concentrated to

af nandheb 6erighe I8y is@lrat)ed gfa twrzmleeamempdl of invBtimg dipe @83 p&ptidase-IV
c&rMA;mg altﬂtﬁs%ﬂng?to a mammal in need of such treatment a therapeut[calty effective amount of a

§r§3§{4rﬂj%} Fozx‘mgry Q’t ar .c.a‘}arofdtlrulgI ré]%otg%la p armaceu al e( ﬁgcgétzkﬂ{? Xéélt of%he com%oand or of

1 on O e CO
thgProdie 9" ?SO(VS% @f thﬂgcon‘@c’@? FRTEE P <&l ¢tar 3erp i ErniEIa(o wah R anticgabetic
agqtasviegcrited agovhlydr ous et hyl ene chloride (15 nL) at O0C was
adgledot@r %b&tmeqtte%n Eﬁ%ea B 2ndilod ef‘ftresmg thn@tt& rﬁé?xla@a b%eﬁtldyl

oA B er g R te M ud i oL T e b Sreuicay

clipadh edownt ¢l cearaurdal Eermulg ik oerrsiod itharerbéreahiyoacstisalymereptable salt of

trlefebriy@uncctr bieitk [eAGey, ST geresd ditve Sdihpbarideprodriglok eiteftner @66k or in combination

%ﬁ&%&%’ﬂ&k% ﬂasdlﬁbﬁb{d%ﬁévgue was purified by flash
onatograp y on silica gel to give 458 ng (90% yi el d)

of an oil that solidified on standing. M5 nfz 215.3 (MN,

Step 4 The title conmpound of Step 3 (400 ng) was

di ssolved in dry acetonitrile (8 nL) and 0.5 nL of 4N HC

i n di oxane was added under nitrogen. The resulting

. solution was stirred at PT overnight and the vvhlte

Ve Y o TV .-:J.-J.- 2 b - a4 I_.-.-..-I I €r " IJ.-..--I -.--I D L | L L
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The conpounds of formula (1), the stereoi soners thereof,
and the pharmaceutically acceptable salts of the
conmpounds and stereoi soners, ﬁﬁy be prepared as descrlbﬁd
in the follown ree se oun t he

A A SO SR e e L
tdigrane® hyreistyieotim Mmelreinsy ngooh(sygrone £ @héy érgulin resEieageshnsiror e g glucosuria,
nReh &t Beidodi® BXAAP k&ardcts, diabed@neuropathy, diabstic nephropathy, diabetic retinopathy,

dgge% i: éla%lromzbﬁ;gaﬁ]f(o% %J §Br&i&uﬁ%%9£§%ﬁ&l %%H&%W %Qﬁe@%&ﬁ@#ﬁ]ﬁd’eﬂa) Py

a&\ferﬁw%ié fﬂStS?FiOEPé'S §[s§§?)oeila fralit)é Prg'le E’ﬁi 9(Fne(fr2%ura @yut?(&)(ogary syndrome, short
sBtudi dué wareepyhomoing difiniency, infertility due to polycystic ovary syndrome, anxiety, depression,
lnlsmﬁrh@ @I{rmé‘t%ﬂé é’plié;ﬁy lagﬁn@d%cbrﬁéréi @{r&ﬁﬁkmﬂfc})hol addiction, diseases assomated with

rFesFr]aymot|H¥T_Blgersa érlta le if_.g Isgp omeD flaTmFB%%owe(l:syag)rgmg sf:Jn‘ rT)%owe% syngrome and

rat
the-preentien qf fipaget BPRERSHGT Tﬁl‘f@ﬁy’la]’%‘?sper azine (70 ng, 0.3 mol)
andh 2AcdBte( &8bdainlent, Be SontitidoeltedieTee diisiseksved in 8 nL

ann%%tﬁ’éf'%spl,mtztﬁéjih\%nt‘og? KOst hane mM'eHH@nU lng an insulin secretago ue agent for
| acet OX%/rﬁor 0 ter

ebifriong ARCREEA NN 1
aglesprshienl Whrchsedaihimaitse & asgeleaHentvrat erdoesraelengeexttersiic f ergl mouse
dehdrBtrdEsQAGr praversdIedl thsisyiotdind, £ ageht s @EntANESs aNBEMER idd Mype 2 diabetes,

T%él ’Ifo%gﬁes HpglFeﬁ Egﬁe %@%n&o%gﬁlg erﬁetab-grb%yr%r;ogr%? ﬁgrﬁé Jégrld/or insufin

urif r onat | ot agee
SB35 GG BHEEHATES B OHF 155 SHreai=35 SFEE PSRt el
nephtdpehic dapbuaithogesHy adiabhictcerdiboapatyiVB eaty ZoBB BNy dvijerbaBt! moob2sity,
hg—déﬁenﬁll‘n@ﬂ&tb@ﬂap&fmlasbiﬂﬁosl;le(o&gQst&ﬁ:oro@s 3§r§apm@|‘ralltyV\@ﬁe béeadeflacture,

aMtg {groﬁyy %angrlne sportds a?t%n? JEJ tQ g?owg]ﬂ)ormda‘ ne e% lency\@nfehr{llggae tggj-%ycgsrt]lce ovary

concen ness,
SWW@F anyigty. I SFOn. HRYN U F%@'leﬁ'g%%‘ws’f 62199 HRAES. IHVP PR aEPhol
atidingiort dlSdaeescaa‘JﬂipatmnhaSesmaMcbtitlte up@b,iirdkabldVBWAYsEnddB S, i(Mubmibioly bowel

sl oFﬁg sﬁ&pc[o@.grs]/r@Foﬁlesatn@Eoter\‘/%t H@Ja@ér ﬂ)r@dre%mort F“?y yaLpqh or i de
Sabl gy WS TRNSS, LSS S ke L2550 0o

cerglitienig e rored!. inseding s umRaErein & cormouTaisf Eormula (DX hisfiventirie

abvBni§idlys pdrt of an appropriate dosage regimen designed to obtain the benefits of the therapy. The

at()p(r(%\??até' é@ség%'rég%ﬁén?tﬁé ;—rMJn! JHOLR H&E Qé’rh%t&é(rgd Qﬁld ﬂw'egn'téfv%i bQ@E&zojo&'s %f the
SRS B GeRIN HEp P PPmposngof Gpnuig gt S BYFHBTIPHPSTY Hesre e i Phano

phramat8uticd compositions being used, the characteristics of the subject being treated and the severity of

ﬂé@&ﬁmé&» 4-(4-(5-(Trifluoromethyl)pyridin-2-yl1)-1, 4-di aze
>9%‘:164'&]3 an effectgi _dljsa%eigr tr&F %OFWB%JP%S of the Brleseat inve t B:s in t{l%rar}?g rt])f

it Qm/@/day to 30 mg/kg/day, preferably 0.01 mg/kg/d ay to 5 mg/kg/day of active compound in single or

diQi2e8,dd<Sk - donfedea(Ber( il tosbheuol repatdily lo)qph edveppi deesnaizg orrte aphditpy bf the

sl b@f‘ngt‘n%fed The individual respons:ble for dos:ng wﬁl |n any event, determme the appro%nate dose

fo}éf}wg |n<g\§ anon

uR*s‘ubjec:!' Pra’cﬁmners w#gprpl%ggté ’ghgt kg refers to %ezwezght of the patient measured in
kigggTalS) - 4- (4- (2- (Tri fl uor omet hyl ) qui nol i n-4-yl ) pi per azi n-

1- The compounds or compositions of this invention may be administered in single {e.g., once daily) or
il ;)ié)%gés%lr bi Qédﬂstgnt)ﬁgt%lo‘ 3I'h§ c&iﬁpfoLMQBerﬁé/ |Evre9t|o|1 %Pazs"o Qé%)jmlggtgnh(ﬂlone or
in cgmb[natlon with pharmaceutically acceptable carriers, vehicles or diluents, in either single or multiple
doses. Suitable pharmaceutical carriers, vehicles and diluents include inert solid diluents or fillers, sterite
aqueous solutions and various organic solvents.
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484 6
(3,3-Difluoropyrrolidin-111)-((2S,43)-4-(4-(5-nitropyridi

n-2- yhpi perazin- 1- yhpyr r oI i dilh= 2- yl) met hanone 411 7

( ( %ge’ cfé%:oun?%pr écgr%po]s OG% (r)fo e rese txn\éen}[_ | 12y % adarlm 1shered té(%’%&t wbneed of
treqtmswawrw{tmf G‘BW%'TF?WafTP‘H}ﬁer)ﬁ@@i'Wt)OﬁyWC%é'P%QFQWfi"l’ﬂppqaf?é‘ie@% 1§91 -
ingrhyepyis i, @Libcdiameo@siyalt )ntrérbadilifdry). 45fher, e dhndinfdeursi@prysosiodni i tins idvention
n¥a )Je m Sl ra4a’§§1| gasa supposﬂory, or using a “flash” formulation, Je allowing theI mea:ilcatlon
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Step1 - tenf util- (28 4R) [(3 3 Difluoropyrrolidin- -Vl)caraonvﬂ 4 hvdroxvpv rolidine-1-carboxylate

TEA (0.77 mL, 5.5 mmol) was added to a suspension of 3,3-diflucropyrrolidine hydrochloride (0.79 g,
5.5 mmol; Synlett, 55 (1885)), in 10 mL of dichloromethane. After five min, {4R)-1-(tert-butoxycarbonyl)-4-
hydroxy-L-profine (1.16 g, 5 mmol), HOBE {0.74 g, 5.5 mmol), and EDC (1.05 g, 5.5 mmol} were added.
After slirring the reaction overnight, the mixture was washed sequentially with saturated sodium

bicarbonate and brine, dried over magnesium sulfate, filtered, and concenirated. The residue was purified
by chromatography (Biotage® Flash 405 (A Dynax Corp.; Charlottesville, VA), 9:1
dichloromethane:methanol) to afford 1.07 g of a light pink foam. Additional product (0.26 g) was obtained
by repeated dichloromethane extractions of the aqueous layer to provide an overall yield of 1.33 g (83%).
MS miz 321 (MH").
Step 2

DMSO (0.57 mL, 8 mmol} in 3 mL dichloromethane was added dropwise to a sclution of axalyl
chloride (0.38 mL, 4.4 mmol) in 10 mL dichloromethane at — 65 °C. After five min, a salution of the product
of Step 1 (1.28 g, 4 mmol) in 20 mL dichloromethane was added. After 15 min, TEA {2.79 mL, 20 mmol)
was added. The reaction mixture was allowed to warm to RT. After 2 hr, the mixture was poured ontc ice.
The organic layer was separated, washed sequentially with 10% NaHCQ, solution and brine, dried
{MgSQy), and concentrated. The residue was purified by chromatography (Biotage® Flash 40S, 95:5
dichloromethane:MeOH) to afford 765 mg (60%) of the title compound. MS m/z 319 (MH™).

Alternatively, terf-butyl-(2S5)-2-[(3,3-difluorapyrrolidin-1-yl)carbonyl}-4-oxopyrrolidine-1-carboxylate
may be prepared according to the following procedure.

1-(tert-Butoxycarbonyi)-4-oxo-L-proline (6.88 g, 30 mmoi), HOBt (4.46 g, 33 mmol), EDC (6.326 g, 33
mmol}, and 3,3-difluoropyrrolidine hydrochloride (4.52 g, 31.5 mmol) were dissolved in 100 mL of
dichloromethane and the reaction mixture was cooled to 0° C in an ice bath before adding TEA (8.4 mL, 60
mmol}. The reaction mixture was then allowed to warm to RT. After stirring overnight, saturated sodium
bicarbonate (100 mL) was added and the aqueous layer was exiracted with dichloromethane. The
combined organic layers were washed with brine, dried over magnesium sulfate, filtered, and
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] ITTAaAlt
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30@4R3—8— tert-butoxycarbonyl) 4~ hydroxy-L proline (2. 31 g 10 mmot) was coupled with (3Rg48) -rel-3,4-
d§l& %%p’yrggf)nae i%yFiroch(%/n e Igi ﬂ]em%fqi j ?%ﬂ ina Xm%%banfbgous pot at
dﬁcztgg@rep&raém*( § eP 1, to afford 2.15 g (67%) of the title product as an off-white foam. MS m/z

33+ PiHOX0- 1H 1, 2- benzo[ d] i sot hi azol - 3-y1) - pi per azi n-
% yl)pyrrolldln 2-y1)-(3,3-difluoro-pyrrolidin-1-yl)-neth

(S5 HAPEAT Lo {540 1 BT bR ONYTTE BN PR AT S5k
Pfe@@'p@gﬂ n3tqr 2, to afford 0.74 g (38%) of the title compound as a light yellow solid. MS m/z 319
(yiOpyrrolidin-2-yl)-(3,3-difluoropyrrolidin-I-yl)-nethanon

e 441 21 paration 3

( §h§| EGI ;u?é?%r rautomcamér'wh Vﬁioj;}%;imj ; I48

(3] gerBBtftwmppyH Dbilimind 1PD) 4.4 (BB). #Djperici(-A-ypBimwtey 3 o.
mindd)) Akt bieBZ Qb 76 13; 8% PyHoR# kB viBs¥BPInRE a2t syl BRI HicBblotthde and
sgd L)Fr{]'t)lacetoxyborohydnde (1.85 g, 8.7 mmol) was added. After agitating at RT for 24 hr, the reaction

mixture was quenched with saturated NaHCO;. The pH was adjusted to pH 7 by addition of solid NaHCO,

i sot hi azol -
[

and concentrated HCI, the mixture was extracted with dichloromethane, dried over MgSQ,, filtered, and
concentrated to afford 1.0 (61%) of crude material that was sufficiently pure for further use. MS m/z 378
(MH™).
Preparation 4
(3R.43)-rel-3.4-Difluoro-pyrrolidine hydrochloride
Step 1 - 2.5-Dihydro-pyrrole-1-carboxylic acid benzyl ester

3-Pyrroline {10 g, 0.145 mol) was added to a slurry of sedium bicarbonate (14 g, 0.17 mol) in toluene
(100 mL). The mixture was cooled to 0° C and benzyl chioroformate (23 mL, 0.16 mol) was added dropwise.
After stirring overnight the solution was diluted with dichloromethane, washed with cold water and brine, dried
over magnesium sulfate, and concentrated to a pale yellow oil that was distilled in vacuo. Bp 119-126 °C (0.32
mm).
Step 2 - 6-Oxa-3-aza-bicyclg[3, 1.0lhexane-3-carboxylic acid benzy| ester

The title compound of Step 1 (3.0 g, 15 mmol) was dissolved in a mixture of acetonitrile (100 mL) and
water (70 mL) containing ethylenediamine tetraacetate, disodium salt dihydrate (11 mg, 0.03 mmol). The
solution was caoled to 0°C and 1,1, i-trifluoroacetone (14.5 mL, 180 mmol} was added over 10 min.
Potassium peroxymonosulfate (45 g, 74 mmol) was added portionwise over 40 min while maintaining the pH
at 7 by adding sodium bicarbonate. The mixture was stirred at 0°C for 1.5 hr then poured into water and
extracted with dichloromethane. The combined extracts were dried over magnesium sulfate and
concentrated to a colorless oil (3.45 g, 100%).

Step 3 - (3RS, 4RS)-3-Fluoro-4-hydroxy-pyrrolidine-1-carboxylic acid benzyl ester
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Preparation 5
(8)-2-(3-Fluoro-azetidine-1-carbonyl}-4-oxo-pyrrolidine-1-carboxylic acid terf-butyl ester

Step 1 - Benzhydryl-3-flugro-azetidine hydrochloride
1-Benzyhydryl-azeiidin-3-ol {5.0 g, 20.9 mmol) was dissolved in 50 ml of benzene, the solution cocled to

16 °C, and (diethylamino)sulfur trifluoride (10.1 g, 62.7 mmol) was added dropwise. After stirring overnight at
room temperature, saturated sodium bicarbonate was added. The mixture was extracted with EtCAc, dried
over magnesium sulfate, filtered, and concentrated. The residue was purified by chromatography (Biotage®
408, 10% EtOAc/hexanes). The product was dissolved in EtOAg, treated with HCI (15 mL, 2N in ether),
heated briefly, and concentrated. The solid was triturated with ether, fillered, and dried to provide 2.58 g of the
title compound. MS m/z 242.3 (MH™.
Step 2 - 3-Fluorg-azetidine hydrochloride

A solution of the product of Step 1 (2.58 g, 9.3 mmol) in 30 mL of methanol containing 10% Pd/C (0.38 g)
was hydrogenated at 30-50 psi in a Parr apparatus for 80 hr. The solution was filtered over diatomaceous

earth and the filtrate concentrated to dryness. The solid was recrystallized from MeOH/EtOAC to fumish 0.62
g {60%) of the title compound.
Step 3

N-tert-Boc-4-oxo-L-proline (917 mg, 4 mmoal), the title compound of Step 2 (446 mg, 4 mmol), and HATU
(1.673 g, 4.4 mmol} were mixed under nitrogen in anhydrous methylene chloride. The sofution was cooled in
an ice bath before the addition of DIEA (1.4 mL, 8 mmol). The reaction mixture was allowed to warm to RT
and stirred overnight. Saturated sodium bicarbonate was added, the phases were separated and the agueous
phase was extracted with methylene chloride. The combined organic portions were washed with brine and
dried over magnesium sulfate. The crude product (2.11 g) was purified by chromatography (Bidtage® Flash
408, 95:5 EtOAc:MeOH) to give the title product as light pink foam (1.06 g, 92%). MS m/z 287.3 (MH").

Preparation 6
(S)-2-{(S)-3-Fluoro-pyrrolidine-1-carbonyl)-4-oxo-pyrrolidine-1-carboxylic acid fert-butyl ester
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R2S, 4S)-4- (4-(4-(Trifluoro yrim
|@M¥%_mmm fcarbonyl)-4-piperazin-1-yl-pyrrolidine-1-carboxylic acid ferf-butyl ester
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108 v iIbwidrg POt OHdcBtb Y bdkonydike (2(12§g 43}m143n (The feBstibM@hduRwas Mirred
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TI‘%WF’”?P“EW Y %P%ﬂ'tﬁbffeﬁvfﬁ%w ] m@nww@ syfeye. fre ReRGAEn. ﬁwude
p@®@Quct (2.28 g yellow foam) was purified by flash chromatography eluting with EtCAc to give title compound

as white foam (1.28 g, 49%). MS m/z 523.3 (MH").

Step 2
The preduct of Step 1 (1g. 1.81 mmol) was dissolved in EtOH {50 mL) and 10% Pd/C (1g, 1 equiv. wiw)

was carefully added, followed by 1,4-cyclohexadiene (1.81 mL, 10 equiv.). The mixture was stirred gently in a

tightly-capped flask at RT overnight. The reaction mixture was filtered through diatomaceous earth and
concentrated to give the product as yellow semisolid (758 mg, 100%). MS m/z 389.4 (MH™).
Preparation 8
(S)-2+3 3-Diflucro-azetiding- 1-carbonyl}-4-oxo-pyrrolidine-1-carboxylic acid fert-butyl ester
N-tert-BOC-4-oxo-L-proline (458 mg, 2 mmol), 3,3-difluoroazetidine hydrochloride (258 mg, 2
mmol){prepared as described in WO 2000/47582), and DIPEA (0.35 mL, 2 mmol) were mixed in anhydrous
methylene chioride (10 mL) and cooled to 0°C. HOBT (405 mg, 3 mmol) was then added in one portion

foilowed by ECC hydrochioride {422 mg, 2.2 mmal). The resulting mixture was allowed to warm to RT and
sfirred overnight. Saturated sodium bicarbonate was added, the organic layer was separated, and the
agueous phase extracted with methylene chloride. The combined organic extracts were washed twice with
brine, dried over magnesium sulfate, filtered, and concentrated. The crude product (570 mg) was triturated
with hexanes:methylene chloride (10:1), filtered, and dried in a vacuum oven to afford 510 mg (84% vield) of
the title product as a light orange powder. MS (m/z): 305.1 (MH™).

Preparation 9
(25.48)-4-Flucro-pyrrolidine-2-carbonitrile hydrochloride

Step 1 - (25.481-4-Fluoro-pyrrolidine- 1, 2-dicarboxylic acid 2-fert-butyl ester 1-(2.5-dioxo-pyrrofidin-1-vl) ester

To a solution of N-tert-BOC-cis-4-fluoro-L-proline (700 mg, 3 mmol) in anhydrous DMF (8 mL) was at
0°C added N-hydroxysuccinimide (380 mg, 3.3 mmol) in one portion, followed by 1,3-diisopropylcarbodiimide
(391 mg, 3.1 mmol} in small portions. The reaction was allowed to warm to RT and stirred overnight. The
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Step 4
The title compound of Step 3 (400 mg} was dissolved in dry acetonitrile (8 mL.) and 0.5 mL of 4N HCl in

dioxane was added under nitrogen. The resulting solution was stirred at RT overnight and the white
precipitate that formed was filtered and dried in a vacuum oven to yield 128 mg (46% vield) of the title
compound. MS m/z 115.1 (MH™). Additional product could be obtained from the filtrate.
Preparation 10
(23)-4.4-Difluoro-pyrrolidine-2-carbonitrile hydrochloride
Step 1 - N-tert-BOC-4,4-Difluoropvrrolidine-2-carbonitrile
To a solution of N-tert-BOC-4,4-difluoropyrrolidine-L-proline amide (250 mg, 1 mmol) and dry pyridine

(87 uL, 1.2 equiv.) in anhydrous methylene chioride at 0°C was added a solution of TFAA (252 mg, 1.2
equiv.) in 1 mL of anhydrous methylene chloride. The solution was allowed to warm to RT and stirred for 36
hr. The reaction was quenched with saturated ammonium chleride, the organic phase was washed
successively with 1N HCI, saturated sodium bicarbonate and brine, dried over magnesium sulfate, filtered,
and concentrated to afford 252 mg of a white semisolid. MS m/z 233.1 (MH").

Step2

The title compound of Step 1 (245 mg) was dissolved in dry acetonitrile (10 mL) and 0.5 mL of 4N HCI
was added. The resulting solution was stirred at RT for five hr and the solvents were removed. The residue
was triturated with EtOAc, the solid was fittered, and then dried under high-vacuum to afford 105 (58% vield)
of the title compound as a white solid, MS m/z 133.2 (MH").

The compounds of formula (1}, the stereoisomers thereof, and the pharmaceutically acceptable salts of
the compounds and sterecisomers, may be prepared as described in the following Examples. The free base
compounds of the present invention may be obtained from their salt forms by conventional means such as
disclosed in Example 113, herein.

Example 1
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disclosed in Table 1 hereinbelow, were prepared in a manner analogous to that described in Example 1.

Table 1
Example Name MS (M+1)
((25,45)-4-(4-(5-(Trifluoromethyl)pyridin-2-yl)piperazin-1-
2 yhpyrrolidin-2-yl)-(3,3-difluoropyrrolidin-1-yl}-methanone 434
((28,48)-4-{4-(5-(Trifluoromethyl)pyridin-2-yl)-1,4-diazepan-1-
3 ylipyrrolidin-2-yl)~(3,3-diflucropyrrolidin-1-yl)-methanone 448
(25,4 S)-4-{4-(3-(Trifluoromethyl)phenyl)piperazin-1-yl)pyrrolidin-2-
4 yl}-{{3R*,4.5%)-3,4-difluoropyrrolidin-1-yl}-methanone 433
((25,48)-4-(4-(2-(Trifluoromethyl)quinclin-4-ypiperazin-1- 484
5 yl)pyrrolidin-2-yl)-(3,3-diffuoropyrrolidin-1-yl}-methanone
(3,3-Difluorepyrrolidin-1-y1)-((2 S,4 S)-4-(4-(5-nitropyridin-2- 411
6 ylpiperazin-1-yl)pyrrolidin-2-yl)-methancne
((28.48)-4-(4-(3-Cyanopyridin-2-yl)piperazin-1-yl) pyrrolidin-2-y)- 391
7 (3,3-difluoropyrrolidin-1-yl)-methanone
(25,4 8)-4-(4-(5-(Trifluoremethyl)pyridin-2-yl)piperazin-1-
8 yl)pyrrolidin-2-yl)-((3R* 4 5*)-3,4-difluoropyrrolidin-1-yl}-methanone 434
((25,45)-4-(4-(3-Cyanopyridin-2-yl)piperazin-1-ylpyrrolidin-2-yl)- 391
9 ((3R*,45%)-8,4-diflugropyrrolidin-1-yl}-methanone
(28,4 S)-4-(4-(3-Cyanopyrazin-2-yl)piperazin-1-yl)pyrrolidin-2-yl)-
10 ((3F™,457)-3,4-difluoropyrrolidin-1-yl)-methanone 392
((2S,4 8)-4-(4-(4-(Trifluoromethyl)phenyl)piperazin-1-yl)pyrrolidin-2-
11 yi-((3*,48%) -3 4-difluoropyrrolidin-1-yl)-methanone 433




442 56

(3,3-Difl ucropyrrol idin-1- yI) gj 2S,4S)-4-((3R,55)-3,5-d
i met hyl-4- (4 _
o b SRy T et B tf.ﬁyd%?na.aézdn,gré}bﬁézid_U a2y
[ (2S, 43)|- 4-7(&- er%rr%rﬂw%?‘*%ﬂ ARy sl do[ 4, 3%dl pyr
i mi2zd i n- 6- yl) pyrrol [ dlnfebthaﬁdji&] (3,3-d
|( |3 | uu::)l _u]c Ipﬁ(g'? gs pé)'/t?{ :r(%eyagdpyraim M)iﬁg ct Lyl)'Ey?r’oﬁdm"z y?)o 392
S) -'4- (2-|met hoxy- 7°8- d&'”‘?@ﬂ}”&""?% ');1 thanone
pyri do[ 4, 328} PyrRirdionca@thyil-§,s-pindroghideds h2-2hydgyael hanone
?9&143”15\9 ( 3(83)‘@!3%10%[2(% R’yﬁ H|ﬁljo}ogyrro||d1n 1- yl) methanone 304
| Iylr rd{)[ 4, 3@3&] ﬁ/ﬁu Eﬁw)oho'o “ro{}ii”)yﬁwg‘z%‘ﬁwdﬁmpyﬁm§i]z nmet hanone
414*54 60 (3, 3- DivPriRFEs="pYRFebindivirmethgnpye [ (2 367
S 45) - 4- (({tz_hsp;zsazm (G PHlrdiiepryifiph€hyibipérazin-1-yl)pyrrolidin-2-
{L L B 1 YR PUREb A e anone 407 L |
C] pyr i diln- §25.48)4-{(1S5R 6R)-6-Amino-3-aza-bicyclo]3. T.0Jhexan-3-
yI '@l per a2| ny) myr@[La)n-Qagy)r B@h:ﬂlﬂbrcrpy@hcym vredtizamene 407. 40162
k~5 3=DifH U(EZSQ'SPX (4LG{)ahdJ4 FrefypHehdin- - pyroftin-2-y)-(3.5- 389
gl] bilpyr azi ny1- g'f%’ﬁpyrbc\}?"} 5Y6iMA™5€ y 11- et ha hone 367. 4
63 { ( 2 3, {eS,45)-4-(4-(1,1-Dioxo-1H-1,2-benzo[d]isothiazol-3-yl)-piperazin-
5) _-1444-( 3, 51@»@&?&:@5 @ylpwatcﬂ;u&io-ﬁlywwb}m wf)p@fr@mne 1- vf | adayr riol
Lgif'zz' Y ATty S S i pbbaie  henone
20 yhpyrrelidin-2-y)-(3,3-difluoropyrrolidin-1-yl)-methanone 441
(3,3-Diflucropyrrolidin-1-yl)-((2.S, 45)-4-(4-(Isothiazol-3-yl)piperazin- 372
21 1-yl)pyrralidin-2-yl)methanone
(3,3-Difluoropyrrolidin-1-yl)-((2 5,4 S)-4-(4-(8-methyl-
{1,2.4]triazolo[4, 3-a]pyrazin-3-yhpiperazin-1-yt)pyrrofidin-2-y()- 421
22 methanone
((25,48)-4-(3-(Trifluoromethyl}-5,6-dihydro-[1,2 4]triazolo[4,3-
alpyrazin-7(8H)-yhpyrrolidin-2-yi)~(3, 3-difluoropyrrolidin-1-yl}- 395
23 methanone
(3,3-Difluoropyrrolidin-1-yl}-{((2 5,4 S)-4-(4-(2,6-dimethylpyrimidin-4-
24 yl}piperazin-1-yl)pyrrolidin-2-yl)-methanone 395
{(25,45)-4-(4-(Benzo[dlisothiazol-3-yl)piperazin-1-ylpyrrolidin-2-yl)-
25 (3,3-difluoropyrrolidin-1-yl}-methanone 422
(25,4 5)-4-(4-(4-(Trifluoromethyl)-6-methylpyridin-2-yl)piperazin-1-
26 yl)pyrrolidin-2-y1)-(3,3-difluoropyrrolidin-1-yl)-methanone 448
(3,3-Difluoropyrrolidin-1-yi)-((2 S.4 S)-4-(4-(oxazolo[5,4-blpyridin-2-
27 yl)piperazin-1-yl)pyrrolidin-2-yl}-methanone 407
(3,3-Difluoropyrrolidin-1-yl)-((2S,4 8)-4-(4-(4-methylpyrimidin-2-
28 yl)piperazin-1-yl)pyrrolidin-2-yl}-methanone 381
((25,48)-4-(4-(4-Cyanopyridin-2-yl)piperazin-1-yf)pyrrolidin-2-yl}-
29 (3,3-difluoropyrrolidin-1-yl)-methanone 391
30 ((25,45)-4-(4-(7-(Trifluoromethyl)quinclin-4-yl}piperazin-1-




,3-Difluoro-pyrrolidin-111) - R2S, 4S) - 4- (4- qui noxal i n- 2-y
era2|n- 1- yl) pyrrolidi n?2- yl ymet hanone 417.4 65

Wb

p
3S 58) Difl uoro-pvrroli rh ne-l1-gcarb hnn\/1\ - n\/rro|

S i o BRI TR S Ry | o (506, 3
[ (23,4 $)2.S‘AS (42(47¢§ﬁ3m0p7r1081.2t3{1 pshey@tzn- -yl)pyrrolidin-2-yh)- 351
- H py r I dO[ 4, 3 db-ﬂMﬂerﬂyr@Hlmn ﬁylynléthanone

O P2l oy a1 (28 A -y T A b Rerae ) T TTetgaangne

(JJU'I‘<:OCDQ_

33-Di 1|l uor o- pyr r ol WRFAYI2YATeNaNOB, 4S) - 4- (2- met hy1- 4- pyr
d -12- yl(28.48) pes-aZ e dreryethyhqinbimaipibaiaz2-1y T T - et hanone

3¢

A(L_\_

n
SE (3, ﬁ’)pﬂo{'}jllnw QB E’M[Fﬂompgrghcnw 71yl)ynl1€)tha{n(n% 484
z

n- 12 €7Pif'U?5Wf%PPWhi?ﬁﬁ)f‘%ﬁﬁ&ﬂ%@" 395. 4 6¢°
,) 414 ( FhBreorip-1 pyynyrrcmjld2 yl)-methanone

rn\-—' n-—-

. pl geram (4-‘('%'&1%6{@5119 b2 piperazin-1- a5 2 70
4- 133, ':S) N BRI s g“°b°p¥”° LT AENRRGRE 445- 4.

< T TC POWTINWT S o AT~
o1

i ne-1- carbonyl) pyrrolld i n-3-yl k. piperazine-1-ca
rboxylic acid benzyl ester 423.4 71 ((2S,45)-4-(2-(4-C

hl or ophenyl) -7, 8-di hyd ropyrido[ 4, 3-dpyri mdi n-

6(5H) -yl )pyrrolidin-2-y1)(3, 3-difluoropyrrolidin-1-yl)net
hanone 448.4 - 27 - 72



(3,3-Difluoropyrrolidin-1-y1)((2S,48)-4-(7,8-dihydro-2-

propyl pyrido[ 4, 3-d] pyri m di n- 6g5l—|) yhpyrrolidin-2-yhnet
none 382.4 73
{(28, 4S) - 414 (5 ChI or o- benzooxazol 211) pi per a2| n-1-yl)-
Yol s s BmGtdpyotare T - SRS PR Rl S dmt i T et han
(3,38- Di f|l uor o- pyYPEEIHT hehRerpn-yioEtrasye 4. (( 2- pyri n- 2
1) - 7, 8- di(agarfioeropyrrolidin-1-yl}-{{2S,4 S)-4-(4-(quinolin-2-yl)piperazin-1- 416
SH-pyrido[ 4, 3-d] pyr |ymyq&,,,@m§_yy%e@¥{05éﬂ | di n- 2- A- net hanone
415..4.. 75 (‘2? Difl.uoro-nDVvrr.ol.l
[(2S, 49)|- 4(3(323'@’9E°PV&PW'“211 (@749 4&“1@‘3/8‘??9"3’“”"‘”'2“
5H3gyri do[ 4, 3- d]ymerawdtyhﬂytiohym?ylp)ylaﬁﬂmon&ju n- 2- yl kneddeana
4éb 4Dills l(ﬁ&(’)?guoropyrrohdln 1-y1)-((28,45)-4 { 4-(5- methySH 2£102ad(1a§ol-rmt hvl. b
goxgzol 2- v1) p%/) [%’empn'ﬁy] Ryrm%f z(dé ELH )’O(?l n-2- y1}+- met hana
420. 4 77 (3.3 D|ﬂ'uoropyrroildm -1-y)-((2S,4 S)-4-(4-(quinalin-8-yl)piperazin-1- 416
{(215 4S) -444- (6 ChI Qr);ﬁ]rr&]@ﬁ-ZQKj})ﬁamzﬁﬂoneZ yl) p| per azin-1-A-
'4'45'. '4u7'8 EATIbEcbhHoRnd R gaRY R i e et ignot
(3,%3- Di f|l uor o- pyPPRTHiE HPYTRJEY 21 PEREP - (7, 8- di hydr o- 5
pyr i do[ 4,(33-Diifqamyiratitichi i-62 3415 -4-pyrimikalidis i eerstih- et Manon
3384 389.4 79 —yl)pyrrolldm—z yl) methanone
((S).3.Fl O-DVEEO 23 4 oxiazol ol 5
(\:]‘ Eg/r ivdl ((22§ 48)-H4- 'Benzo[Hhsoxazol é-yl‘}pldeﬁazm - yl pﬁrrrohdlﬁ 2 -yl)- t
yl 4pi perlazi n- 1- y 13-3p¥rereslyiredilind 2mpetfanenet hanone 80 406
4-T(3S8 b) 123-0it R} o-@rbttH a0 Py4d)ald-eHbemith@garbony 1) - pyrr
3, b SRS L] R P rS o 11 e
44 hanoné
(3,3-Difluoropyrrolidin-1-yl)-{{2 3,4 5)-4-(4-phenylpiperidin-1- 364
45 yl}pyrrolidin-2-yl)}-methanone
(25,4 5)-4-(4-(3-(Trifluoromethyl}phenyl)piperidin-1-y}pyrrolidin-2-
46 y)-(3,3-difluoropyrrolidin-1-yl)-methanone 432
((25,48)-4-(4-(3-(Triftuoromethyl)pyridin-2-yl)piperazin-1i-
47 yhpyrrolidin-2-yl}-(3,3-difluoropyrrolidin-1-yl)}-methanone 434
(25,4 5)-4-(4-(4-( Trifluoromethyl)quinclin-2-yl)piperazin-1-
48 yhpyrrolidin-2-y1)-(3, 3-difluoropyrrolidin-1-yl}-methanone 484
((25,48)-4-(2-(Trifluoromethyl)-7,8-dihydropyrida[4, 3-d]pyrimidin-
49 6(5H)-yl)pyrrolidin-2-y)-(3,3-diflucropyrrolidin-1-yi}-methancne 4086
(3,3-Diflucropyrrolidin-1-yN)-{(2 5,4 S)-4-(4-(4-methyl-6-
50 phenylpyrimidin-2-yl)piperazin-1-ylpyrrolidin-2-yl)-methanone 457
({25,45)-4-(4-(1H-Benzo[d][1,2,3}triazol-1-y|)piperidin-1-
51 yhpyrrolidin-2-y)-(3,3-difluoropyrrolidin-1-yl)-methanone 405
(3,3-Diflucropyrrolidin-1-yl)({2S,4.5)-4-{4-(thiazol-2-yl)piperazin-1- 372
52 ylypyrrolidin-2-yf)-methancne
(3.3-Difluoropyrrolidin-1-yl)-({2 8,4 S)-4-{4-(3-methylpyridin-2- 380
53 yl)piperazin-1-yl)pyrrolidin-2-yl}-methancne

ha

P
ne

y



374.4 81
((S)-3-Fluoro-pyrrolidin-1- yl) {(28 4S) - 444- (5-trifluorom

et hyl - pyri di n-
2- yl) plpera2|n 1- y1] pyrrolldln 2- yl) nethanone 416 4 82
O oy B P e R e
38 4 83 (3,3-difluoropyrrolidifi-1 -yl methanone
2- {_4 [ (3S, 53p-LBureB)relBinfriyliizDAPY4-Bloheliyinekii-2c ar bony) - pyr
r olgsdi n- 3..Xr1f _BhRSFARLOnAmbhoR) fRbRADI LT | e 37?; 4 84
tjé)ré)l’r;t Ih | Ggﬁf[ﬂgo?yﬁmhdm ~1y-((ZS.45)a- (‘3??‘58 3 5 a’llnethyTz- S
2-y) - pi per a#erimenyt 1.3 pijpdnaielbeiez-WipeaisiRatione| 416245 85
((28, 4S) -4-(2-(Trifl uoronmetiaydng- 7, 8- dt hydr opyri do[ 4, 3-d] p
5549 -y Gy T o1 8 B (TG A ST Tl 1.yt
n or?é 389 4 8’8 pyrrolldm 2-yIT{ d| luoro-pyrrolidin-1-yl)- methanone 8.4
((S) - 3- Al @otdhupypyrolidirdi-n-[(Rsy 4@ -26p4S)s-dddo64- et hyl - pyr
lq;“qs@!;ngg- y0- pidBRRaTMndny-h)-o/R¥ikhaly feRadny 1) - Met hagene
((S) - 3- Al Gor SPYIRBIP A AV AP (22 T %d'byd?m(%r azi‘4%- yihp
i peazin- 1- yyispkselidnitie-vyirednRahontada®. 4 8B
[ (ZS,45)[- 6. 4-Znloyesly emaiRPYL 26, B)-8l Dskeioptazthpydii o[ 413-d] pyr
Vi Byl di g2 SEFTEPE T APEOETBUPERE | gi - 1.1 Har
one 360. |4 (3QPifluora-pyrrolidin-1y1)-[(23,45)-4-(4-oxazolo[5,4-c]pyridin-2- "407 4
( ( 9)- 3- Bl uor o- pykdipatabiegs-fyrglldn-20A-28thdhe 4- [ 4- (2 tri fl uaro
methyt= (3.3-Difluoro-pyrrolidn-1yi-[(28.4S)4-(2, 3.4 5-ietranydro-
62 [1,2 bipyrazinyl-4-yh-pyrrolidin-2-yll-methanone 367.4
{{(25.4 5)-4-[4-(3,5-Dichioro-pyridin-4-yi)-piperazin-1-yil-pyrrolidin-2-
63 yl}-(3,3-diflucro-pyrrolidin-1-yl)-methanone 434.2
(3,3-Difluoro-pyrrolidin-1-yl)-[{2 S,4 S)-4-{4-quinoxalin-2-yl-piperazin- 417.4
64 1-yN)-pyrrolidin-2-y{]-methanone
4-[(38,58)-6+(3,3-Diflucro-pyrrolidine-1-carbonyl}-pyrrolidin-3-yl}-
65 piperazine-1-sulfonic acid dimethylamide 396.3
[(25.48)-4-(2-Amino-7 8-dihydro-5H-pyridol4, 3-d]pyrimidin-6-yl)-
66 pyrrolidin-2-yi]-(3, 3-difluoro-pyrrolidin-1-yl)-methanone 353.3
(3,3-Diftucre-pyrrolidin-1-y1)-[(2 3,4 S)-4-(2-methyl-4-pyrimidin-2-yl-
67 piperazin-1-yl}-pyrrolidin-2-y[l-methanone 381.4
(3,3-Diftuore-pyrrolidin-1-y)-{{2 8,4 S)-4-[4-(5-ethyl-pyrimidin-2-yl)-
68 piperazin-1-yl]-pyrrolidin-2-yl}-methanone 395.4
{(25,4 5)-4-{4-(5-Bromo-pyrimidin-2-yl)-piperazin-1-yl]-pyrrolidin-2-
69 yl}-(3,3-difluoro-pyrrolidin-1-yl)-methanone 4454
4-{(38,55)-5-(3,3-Difluoro-pyrrolidine-1-carbonyl)-pyrrolidin-3-yi) -
70 piperazine-1-carboxylic acid benzyl ester 423.4
((25,48)-4-(2-(4-Chlorophenyl)-7,8-dihydropyrido[4, 3-d]pyrimidin-
71 B(5H)-yl)pyrrolidin-2-yI)(3,3-difluoropyrrolidin-1-ylimethanone 448.4




qui nol i n-4-y1)-piperazin-1-yl]-pyrrolidin-2-yl}-nethanone

466.5 90

(3- Fl uor oazeti di n- 1-y1)((25, 43) = 4- (4-(pyr azi n-2-yl)pi pera

zin-1- yOpyrroI [ di n-

A [ (2C

yhmat hanone 335.4 91

3

r vr ~1 1+ A
MDD A e S T A B e
36024 2gopyipyrgi2[4 3-d]pyrimidin-6(5H)-yl) pyrroildln—2-yl)methanone 382.4
(3- FI uor|ozszet-4-diBelorgbynzpdx2BAB))-phefedin-0xiazabidnb| 4- b] pyri d
i n_7%;1%|7 pi per a%!gl'}‘(?:]s]tﬁ)(FuE’rx ol Rlicir - -hektdreMet hanohe 3d5. 4
( 3- Ruor o- 82 PRI Y Y @S &)y rypin 2 Yiad-difydio- B i - c- i a-
M e4f h- y- - 1:9pk gyuiédo[ﬁ&d]g’y:imidin—@—yl) pyrrolidin-2-yll-methanone 4154
piperazi ntslal&ﬂ@hb%@énuuﬁth - Ezsyarsj-zz t‘QEpIyﬂ:ﬁHmm 8-diffdro- | _
o2yl - oo S e T AL FET AR hanbne Sh5. 4
95 [ ( 2 (3, 3 Dn‘luoro -pyrrolidin-1-yl)- {(28 48)-4-[4-(5-methyl-benzooxazol-2-
_S, _473) - 4-1( 2- Cycl opsigmth=-1%) ByBidryzyondiangngr i do[ 4, B- dppyrim
;/‘I') "p;; d {fZISéLiS)A-&Ar fhlcer% b?r]zooxazol -2-yl) epuper&zm 1 f{” Vrr lidin- hanone
3467 4 96 2-yI}-13,3-difluoro- pyrrohdm 1~yE )-methanone 440.4
2- { 4- [ ( 33(333)itkbro{pB+ddlin Oy Bl 28 2E1-4- (1 8ridhydre-Glaipiideiy.3-) + pyrrol i (di
n-3gyl] -| pi per azfRndiaddn-NrERhiHetbiche 359. 4 B7 3384
((S)-3-Fluoro-pyrrolidin-1-yI}-[(2 3,4 S})-4-(4-oxazolo[5,4-c]pyridin-2- 389.4
79 yl-piperazin-1-yl)-pyrrolidin-2-yl]-methanone
4-[(38,68)-5-(( 5)-3-Fluoro-pyrralidine-1-carbonyh-pyrrolidin-3-yl)- 374 .4
80 3,4,5,6-tetrahydro-2H-[1,2"|bipyrazinyl-3'-carbonitrile
((S)-3-Fluoro-pyrrolidin-1-y1)-{(2 5,4 S)-4-[4-(5-trifluoromethyl-pyridin- 416.4
81 2-yl)-piperazin-1-yl]-pyrrolidin-2-yl}-methanone
{{S)-3-Fluoro-pyrrolidin-1-yl)-{(2 5,4 S)-4-(4-oxazalo[5,4-blpyridin-2- 389.4
82 vi-piperazin-1-yl)-pyrrolidin-2-yl]-methanone
2-{4-{(38,568)-5-((S)-3-Fluoro-pyrrolidine-1-carbonyl)-pyrrolidin-3-yl]- 373.4
83 piperazin-1-yl}-nicotinonitrile
{(S)-3-Fluoro-pyrrolidin-1-yl)-{{2S,4 5)-4-[4-( 3-trifluoromethyl-pyridin- 416.5
84 2-yl)}-piperazin-1-yl]-pyrrolidin-2-yl}-methanone
({254 8)-4-(2-(Trifluoromethyl)-7,8-dihydropyrido[4, 3-d]pyrimidin-
85 B(5H)-yhpyrrolidin-2-yl){(S)-3-flucropyrrolidin-1-yiymethanone 388.4
{(S)-3-Fluorc-pyrrotidin-1-yl)-{(2 8,4 5)-4-[4-(4-methyl-pyrimidin-2-yI)- 383.5
86 piperazin-1-yl}-pyrrolidin-2-yl}-methanone
((S)-3-Fluoropyrrolidin-1-y)}((2S,4 S)-4-(4-(pyrazin-2-yl)piperazin-1- 349.4
87 yl)pyrrotidin-2-yl)methanone
[(25,45)-4-(2-Cyclopropyl-7,8-dihydro-5H-pyrido[4, 3-d]pyrimidin-&-
28 yl-pyrrolidin-2-yl}-({ S)-3-fluoro-pyrrolidin-1-yl)-methanone 360.4
((8)-3-Fluoro-pyrrolidin-1-yI)-{(2 5,4 S)-4-[4-(2-trifluoromethyl- 466.5
89 quinolin-4-yh)-piperazin-1-yl]-pyrrolidin-2-yl}-methancne
(3-Fluoroazetidin-1-yl)((25,4.S)-4-(4-(pyrazin-2-yl)piperazin-1- 335.4
90 yl)pyrrolidin-2-ylymethanone
4-[(35,56S8)-5-(3-Fluoro-azetidine- 1-carbonyl)-pyrrolidin-3-y1)-3,4,5,6- 360.4
91 tetrahydro-2H-{1,2'Ibipyrazin-3'-carbonitrile




(3- Fl uor
3,43) - 4-

oazetidin-111)((2

(4-(5- (tr|fluoronethyl pyrld i n-2-

yl ) pi perazi n-1- yI)pyrrolldln yI)nEthanone 402. 4 98
R e e I
5HByri do[ 4, 3- dj HW?ZW\W%P YRRl %f}”gm‘?ﬁ‘%“?rﬁl idi n-2tyl)-nmetha
none 374.({3FR&oc-azetidin-1-yl)-{(2S,48)-4-[4-(3-trifluoromethyl-pyridin-2-yl)- 402.4
(3-&l uoro azet | db&.,gz,ryﬂg lrkordh-Aimditfsded- met hyl + pyri m din
E]_%E)yo- 'V( ! a20l0(5,2-Clpyridin-a-yl- 375.4
(3-%l uor|o- azet|dwmaawvﬁﬂﬂWWﬂ@*ﬂﬂ3MﬂmmW@2 triflupronethyl -
qur nol I N- fzs 4)-4-(2-Cyclopropyl-7,8-dihydro-5H-pyrido[4, 3-d]pyrimidin-6- A o1
RS Zv"égﬁ%fla'”%@ﬁ'a@%%ef'éz TRV by e i
S 2-y1] - |( ( BER(CEZP-BAIgorRelgPe !B aYEHI B 1) | mefhanone
40854 102 piperazin-1-yl}- mconnomtnle _
Hﬁg“; 640‘ h(g?/Ffﬂiorbézbt‘id‘rh“l' YIS A dint o blaRa ) Ak £t |
7, /di hyldr o- 5H p{/PPaE A BREPIVERTEN % v 1) - pyrt ol i di n-2-
y1l] - methdhbneo-4R36Jid1-103 S 4S5)-4-(2-trifluoromethyl-7,8-dihydro-
gS%nr i’ fl- Sy hdofal sLRS AniBY-ELQbykidR2dnYlthalch2 3, 43) -343 4 4- 0X
¢] pyri di |n- SVPgFREPA2P 14174 BRS U AT D 3201 - metiihone
407%4 104 ((3RA, Asryzn3-d-rpiofidinibYiongyierensl i di n- 1-y1)-[ (2
3, 43) - 4-|( {B—Kﬂ)ﬁ&iﬁbtﬁ[ﬂaryﬂ'{ 28,4 8)-4{4-{2-triflucromethyl-quinolin-4- 452.5
S S0 2 YL LR Ty Wbl YR 2 V1) | et hanae
in-1-yl)-{ E@%ﬂSA 4@) quzc[oAazelg Zﬁ@pﬁ%m -1-y)-pyrrolidin-2-yi]- 406.4
pyroim din- 2- y X)3Rps$es. adiluerolpyydijin-py-mehandnen- 2- y 1} - met hanon
< ((3R*,45™)-3,4-Difluoro-pyrrolidin-1-yl)-[(2 5,4 S)-4-(2-trifluoromethyl-
7,8-dihydro-5H-pyrido[4,3-d]pyrimidin-8-yl)-pyrrolidin-2-yl]- 406.4
102 methanone
((3R*.45*)-3.4-Difluoro-pyrrolidin-1-y1)-{(23,4 S)-4-(4-oxazolo[5,4-
103 clpyridin-2-yl-piperazin-1-yl)-pyrrolidin-2-yl}-methanone 407 .4
((3R*,45%)-3,4-Difluoro-pyrrelidin-1-y1)-[(2 5,4 S)-4-(4-oxazolo[ 5,4~
104 b]pyridin-2-yl-piperazin-1-yl)-pyrrolidin-2-yl}-methanone 407.4
((3/R*,45%)-3,4-Difluoro-pyrrolidin-1-yl-{(2 5,4 5)-4-[4-(4-methyl-
105 pyrimidin-2-yl)-piperazin-1-ylj-pyrrolidin-2-yl}-methanone 3814
(3,3-Diftuoro-azetidin-1-yl}-{(2.5,4 S)-4-[4-{ 3-triflucromethyl-pyridin- 420.2
106 2-yl)»-piperazin-1-yi]-pyrrolidin-2-y/}-methanone
2-{4-{(35,58)-5-(3,3-Difluoro-azetidin-1-carbonyl}-pyrrolidin-3-yl]- 377.2
107 piperazin-1-yi}-nicotinonitrile
(3,3-Difluoro-azetidin-1-y1)-[(2 S,4 S)-4-(2-trifluoromethyl-7 8-
108 dihydro5H-pyrido[4,3-d]pyrimidin-6-yl)-pyrrolidin-2-yl-methanone 392.2
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(3,3-Difluoro-azendi n-1-yl)- {(28 4S) - 414- (3-trifluoroneth

yl -pyridin-

2-y1) - plpera2|n 1 ylppyrrolldln 2- nynethanone 420 2 107
e i mu]
A T e L e D L TR A

(3150 11 uor G-AZBPRH YRR pppmetratone

S, 4S) - 4- (ca,-stmf!ufarbumtidimlhm@;-&m—oxamm[s,4-c]pyridin-2-¥|- 3932
di hygdr 03 Hqggr '7doLiée’g%mdlly@%krgo‘fﬂirgﬁ-ﬂ}'-rﬁe't%%n'epyr rolidin-2-yll-m

(3, 3- Di )| {GSr o4t PRy ety 22 P8R € I A Y 2- t r § 114007 onet

hy|1 11qui N alvirgidin-2-yl}-(3, 3-diflucro-pyrrolidin-1-yl}-methanone

4~ VL)~ i PeT @ facks B bR Rt A8yl oy BAITONE T 47072
39&2— Di £l GOF 6 A7l H Y 1Y Y By A8 G 201 'S 4- c]

byridin-z-yl- piperazin-l-o-pyrrolidin-2-y11-nethanone
i 393.2 111 Example 113

{ ( 2%z34D%)uar‘é5\1rr§ﬁdM‘-v@l?(bﬁﬁ&:&ﬂ%%iém-g-m%@r'a%-@-Wblw%i@n@-vl%rlw&ﬁa%ﬁe

pyrrolldln 2-y1)-(3, 3-di fluoro- pyrrolldln 1-y1) - met hanone
410.2 112

(3,3-Difluoro-pyrrolidin-1-yl)= ~4S)-4-(2-trifluoronet
hyl-5, 8-

di hydr o- 6H pyri do[ 3, 4-d] pyri m di n-
met hanone 406.1 Exanple 113
(3.3-DifluoroPyrrolidin-1-v1)-((28,43)-4-(4-(pyrimdin-2-
vbpi perazi n- 1-yl | pyrroki n-2-v1) - one Step 1 -

(S)-2-(3,3-Difluoro-pyrrolidine- onv1l) - 4- oxo- pyrr ol
di ne- 1- carboxylic acid tea-[ﬁt[tpk ester

%lkyyrrolidin-z-yl]-

Step 1 - (8)-2-(3.3-Difluoro-pyrrolidine-1-carbonyi)-4-oxo-pyrrolidine-1-carboxylic acid tert-butyl ester

(S)-4-Oxo-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester (6.6 kg, 1.0 equivalent) was charged to a
reactor, followed by addition of dichlecromethane (15 volumes). The reaction mixture was cooled to 0°C.
Triethylamine (4.82 liters, 1.2 equiv) was added over 30 minutes. The mixture turned from suspension to
a clear solution at the end of triethylamine addition. The mixture was held at 0°C to 5°C for 10 minutes.
Pivaloyl chioride (3.65 kg, 1.05 equivalents) was added slowly while keeping the reaction temperature at
0°C to 5°C. The reaction mixture turned back to aslurry. The reaction mixture was sampled for
completion by HPLC (using diethylamine to derivatize) after held for 1 hour at 0°C to 5°C. 3,3-Difluoro-
pyrrolidine hydrochloride (4.13 kg, 1.0 equivalent) was charged to the above mixture over 10 minutes at -
10°C to 0°C. Triethylamine (4.0 liters, 1.0 equiv) was introduced slowly over 70 minutes at -10°C to 0°C.
Upon completion of triethylamine addition, the mixture was stirred for 1h at 0 to 5°C. The reaction was
complete by HPLC assay (~1% starting material). The reaction was quenched with water (10 volumes) at
0°C to 5 °C. The mixture was heated to 20°C to 25 °C. The layers were separated, and the organic layer
was washed with 0.5 M HCI (5 volumes). The organic layer was again washed with combined 5%
NaHCO; (2 volumes) and haif saturated brine solution (1.64 M, 3 volumes). The organic solution was
concentrated atmospherically to a low stirrable volume (approximately 20 liters). Ethyl acetate (12.6
volumes, 82.8 liters) was added, the solution was concentrated atmospherically to ~6 volumes. The
mixture was held at 60°C to 65 °C for 2 hours and cooled to room temperature over 3 hours. The mixiure
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(S)-4-0xo0-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl
ester (6.6 kg, 1.0 equivalent) was charged to a reactor,
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filtrate was charged back to the reactor via a 0.2 mcron
in-line filter for speck free operation. (The follow ng
operations were perfor med unded! speck free conditi ons.)
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HHEEPORFF SBaYM el i I&achiogdespisey the Sonnewnde 8D mplesd 15 to 122,
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appropriate starting materials, the hydrochloride salts
of the conpounds of Exanples 115 to 122, disclosed in
Table 2, were prepared in a manner anal ogous to that
described in Exanple 114. - 32 - Table 2 Exanple Nane
M5 (M+1l) 115
(3-Fluoroazetidin-1-yl)-((2S,4S)-4-(4-(pyrimdin-2-yl)pip
erazin-1- yl)pyrrolidin-2-yl)-nethanone 335 116
((3R',4R1-3,4-Difluoropyrrolidin-1-y1)-((23,4S)-4-(4-(pyr
i m din-2- yhpi perazin-1-yhpyrrolidin-2-yl)-nethanone 367

1) - pyrrol i di n- 12 yl1l11
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((S)-3-Fluoropyrrolidi n-l-yl)-g 25,45)-4-(4-(pyrimdin-2-
yOpi perazin- 1-yl)pyrrolidin-291)-nmethanone 349 118

((R) 3- Fluoropyrrolidin-1- yl)TaQ!@%? 43) - 4- (4-(pyrimdin-21

r.azi.n- -\/I \ n\/rrm lLdin-="vV1T) -net.hanone 349 119
?%—i'ﬁ_‘i f | uor oazet i di n- 1- y1)NE[('85) - 4- (4- (pyri mi di n- 95 ApiTper

a2| n-1- yl Ypywaraketidinn-y 2493} I8thanoné-3pBipg=420 | 335
(2$148) - 4- Fl uor o- 1- [ (12BA@n-2-Arbdnddyded M di n-2-yl -pi perazin
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p;/r r ol i di n&X 2 B APE PPN A& VBB e ifl e 374. 1

121116 yl)piperazin-1-yl)pyrrolidin-2-yl)}-mathanone 367
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pyﬁﬁn[ 4] 3-dl.pyrim myrzpyérofldln Y yk)) methanqndl ne-2-carbhanyl ] - pyrnr
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pyr] 90[4 3-dJpyrimd 'F rm{ i Pf@?nonedl ne-2- car banyl | - pynr
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(Azef i di p- 12549-¢FRB045PS 45K 44-Ppiymdinad-dibiper@ziny-))pi per 32iin- 1y
|') ppeor ol { di n- 2eypbipineb-Bardneyddidine-Exatmpte 124

-(25:3R - - -

Zé)‘ 4- (4. és 4{, Dl?uoro 1- [gs4ﬂq4ﬁ )trglil/oronaethﬁl78d|Wdroper azi n- 14) - 3-
net hyl pyfr 8¥”F’?ﬁ ﬁdlﬁwmcyr(%vl)swr&"@fv%qamgw PoTdier- 431.2
51-¢hnmet hanone di hydr ochl artcdeleSt ep 1

(25,4 8)-4-Fluoro-1-[(28,48)-4-(2-triflucromethyl-7,8-dihydro-5H-
pyrido[4,3-d]pyrimidin-6-yI)-pyrrolidine-2-carbonyl]-pyrrolidine-2- 413.3
122 carbonitrile

(Azetidin-1-y1)((2S,45)-4-(4-(pyrimidin-2-yl)piperazin-1-ylypyrrolidin- 317

123 2-yimethanone

Example 124
({25.3R.48)-4-(4-(3-(Trifluoromethylpyridin-2-yl\piperazin-1-y)-3-methylpyrrolidin-2-vi)( 3. 3-difluoropyrroiidin-
1-ylimethanone dihydrochloride

Step 1

The title compound of Preparation 1 (5.6 g, 20 mmol) was dissolved in benzene (50 mL) containing 4 A
molecular sieves (7.9 g) and treated with pyrrolidine (2.0 mL, 24 mmot). The solution was filtered and
concentrated to dryness, leaving an orange foam (7.0 g, 100% yield),
Step2

A soiution of the product of Step 1 (7.0 g, 20 mmol) in acetonitrile (100 mL) was added to crushed
potassium carbonate (5.2 g, 38 mmol) and treated with methyl icdide (1.5 mL, 24 mmol). The mixture was
heated to 90°C for 16 hrs, cooled to RT, and concentrated. The residue was taken up in chioroform (150 mL)
and a mixture of ACOH (5 mL) and water (45 mL) was added. After three hr at RT, the layers were separated,
the aqueous layer was extracted with chloroform (3 x 25 mL)}, and the combined organic phases were
washed with saturated sodium bicarbonate (2 x 25 mL) and brine, and concentrated to a brown oil. The oil
was dissolved in ether (75 mL), filtered, and concentrated to a pale brown solid (0.97 g, 16% vield).
Step 3

To a mixture of the product of Step 2 (74 mg, 0.25 mmol), 1-(3-trifluoromethylpyridin-2-yl-piperazine (63
mg, 0.28 mmol), AcOH (16 pL}, and sodium acetate (23 mg, 0.28 mmol) in MeOH (1 mL) was added sodium
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The title conpound of Preparation 1(5.6 g, 20 mmpl) was
di ssol ved in benzene (50 nlL) cont aining 4 A nol ecul ar
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(r:n;/rglnz)biop bhyd? '_‘!’y&%]d'?%%pr% o} @9 me{%ﬂswr‘%ﬂé Vﬁh Rture was">

sti¥Ped At RT for 6HupePvapldingHbReteaspreent r at ed. The

resi due was ®GalgnoropyriofirEt- DA SERA S hetanal4t BLe sol Ut4san
was washed NrsﬁJ%roH&hﬁ%%dW@ JW)QE ﬁ gﬁ] pg/@ohéln §é| and brine

(5 ) dri ed over magnesi’um su ncentrated to
dry! The resi due was 'BtPd"Pi%ed by preparatlve HPLC

( Shi rradz {3, g lugrvyag!idivDy!)-BEB. 38 B03-owinWitepsimitne¥ na(r) Cl18
colum - V\at ers J.p Hﬁérﬁzﬁh@ﬂtpyr&@ﬂh 2- ﬂMétﬁa%r@, MA; 30 midmign

15%-acet-oni-t+it-e—w-t 1% amyeni-umihvdr oxi(

oaradi-oant je
H' aAautl TIT10 Ul LIJ70AC C T UTITt 0 7oarToTrrra T oo e

over 10 mn) to afford a colorless solid (35.7 ng, 26%

yield). Step 4 HCl (4MEdempdi#xane (0.5 nl) was added
t 0 (Z¢-Bitlott riheny)-HE[(ASEE)-P a0 o-pfrofbire -c3rb6rdb pyilidinB- Bberazin-1-yh)-

mrol ) in acetonitrile (Letdodne ldr mo;lm@ hr, the mxture
] SdﬂSI due IWas

-4 I -be perayin-1-yihas arbonyli-pyrrolidine-
qdiddest-tatykasie d (32 ny, 96% yield). M5 rriz 448 4
( M‘lf'hé tltle compol.lhij dﬂgreﬁeﬂﬂb@p(g'? aTgeD Strahdi Md[mto%dz@é §0|d Iuh‘ﬁg O 25 mmol)

C
YRGS B 8 e B SRR %{Hﬁewﬁfw? ¢ B Epat e e o0
'Wﬁr@rbataﬁ%tPfe goiiien @f@”if”h(é% myl d8ids §-Hmahoh. AhErsatipl reixtd2 4/as Fadpdddo warm
tBRT afeargalogerigia e ndiBadiiddhilas qdedhed with saturated sodium blcarbonate and the aqueous
Ié)/glzféte %)@’ag‘@a W|ﬁli n(e?hylgl% c‘ﬁ%F ate T%gkrynllbm%d grtg.'gnlacfexH ac{s were wa¥he¥i %}(h bnne and
dé%dpwﬁ TRIBFSHPE AR T et 42 PRIVEL WaB PUrBiehRy (TR ICHO T RIedr 7RIV HRingmettyigne
cBloBie:MdPf k9561 opiye thefinathrerudt-ay e tobairon e bl 40086) 126m/z 529.4 (MH).
dish. 23 2PhddidaNeQoRbthlothd Shbdletbr ¥id) 1 {1fRw) IBs fedden InBE B hr A4 (1 mL).

T% ef'arftlon was stlr{eﬁ af RT overn 8ht an%eva%rat%di 'Ir')rgelj%.ﬂu?]wis Wiveaﬂvﬁﬁr fll&ﬁreﬁi and
|3?pfg}l§§d OV%IETH glrﬂfj‘ﬁg Ehgjf@ podyel s white powder (110 mg, 96%). MS m/z 429.2 (MH+).
( 3,USingrrtopraecstpiny rmaletiatd, inarydrbdhorifie( 2l BiRe dat) podmiB Bt Eyholdk-104Ho 133,

dRYbdeRIndhRls 2were prepared in a manner analogous to that described in Example 128.
Table 4
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yl - pi perazi n-111) - pyrrolidin-2-yll-nmet hanone 381. 4
15Exanpl e 128 (2,4 Difluoro-phenyl)-{4-f(3S,56)-5-(3
3-difl uoro- pyrroI|d|ne 1- carboﬁ?i) pyrrolldln 341 pi per az

11 nnnnn di-hyvidroehl deo C+gn1

h
| 1 ||Cl||a||u||c \w il Il‘yUIN.,é LI UI | UC I \IP \l—& MS M+1
B‘almf 442 f (M+1)

4-Di f | uor o-BeRFBYVLPrisidrelr Ai2a4P:-44ftolpne4-sgioqytf | Yor 62331 o
| i dizpe- 14 car bony]p)pemyn n@m ﬂ:ydblne_t-y(}a-retmeméi c acid

lBll-Uut I u d‘H | W liUII 7
(97 g, ém’ﬁbr’ Sl e

. 25
mol’y and HATUF("8 Hﬁffm“‘ﬁ” YRS Y BSHRRY i n anggt?r us

met hyl ene @HBBFF)de3 dvdesro-pirivoge maraer)-pooldee-ilo [0 @&4n
anohs‘nce bat h befobser@gdm m;tqglﬂos.ﬁhym%n&r& my, 454, 0.3
'I'

J

t O NAr o—RT and
60.2

- Mot
R A i T i e A S T
satlifat ed sodi um PPERINPOFAPeYiaReld-etheemidgueous | ayer was

extract ed w(sswiBHybens-ghbiant-teadhe)-GeaahagH qr gamsiC

extfgct s| were \g@,@{}ﬁe@hé%btoﬂngﬁddz}?g% %ﬁ/gah‘ﬁg OverOI o

_magnesium sul i e e _cru S purifi

flash chromat ogr aphy usi ng met hyl ene chl ori dei MeOH Z95: 5)
BlOL@EIgaL MARIGRAIGIGIEY oduct as white powder (132 ng, 100%.

V5 1% @:ili§ 28théedrVbankid of 1SHAR (12 ttre pﬁJ&rL@Q%QWréofsbhg‘s $Rlebt L RMnLOf
i tb%fﬁ% 310 B P e i p g
RGN0 SHB? WO/PNSs THE eraEs NAGEaRgES N di2gssisviestl be Aenpgasteated in conventional
4sidvt erced fo @ndf dryioghiKilirziedre@ver o, ghitditganeah 106 shatiherd dstdyedescribed
IR Gh a@sﬁys%o%?ova@@%géns(b% gv@crgtg% ?c,t%lﬁt@s of t%cﬂp%trn%ggf fgrmula , the
TRy R
Rres! rl@s@nd gFseiPEEd Men bemmperedlwnmm wiiyiiee plattedcdmmoandsranner

lamiab ogeysr bRP-Ii Idbitislescri bed i n Exanpl e 128. Table 4 - 34

- %ﬁﬁa'mahlﬁbltwﬁ%y B@eﬁ%%%tﬁ(}%% Jy t%ef Ilgwﬂ%?ssﬁyllﬂhliht dapted frozrp methods of

uQr 0-pyrro uene-
§¢%%@ al gy Gy g}qnh 2&9%[|1$188WF ecgos}qukwlcwaﬁéh@ 9&543503¢ of an

eh@Dne-substrate solution is pipetted into microtiter wells of a polystyrene 96-well plate, and maintained at

4 @m:%gn@%%ﬁnzcﬁe@ol&ao}{ L dradiéislsh ﬁl@@@%ro m(ef?ibx% qulagdthlt}gﬂw%e R%irocrﬁorlde in
585%%?1 FEFL A5 PBI7 i3 G HRI9A. 1Y) 9eikra shiaiide, Oy Pa(vindtinmensiie /Mo DE’P v

(M8 Biomedicals, Livermore, CA; DPP-IV 5§ mU/mL stock). 5 uL per well of the compound of formula

e(:ié’ed[ lgri?@mgﬁ@ il nél cgr%egfra%nfs éf%)el é)rmBIX (IL%En%Jc(:julni% b%tw(égr{{tiﬂ%ﬂ éO EI% ﬂergfell

13(@{“{01 Enzyme zs omltted from four (4) wells, as a reagent blank 5 ulL of 3 mM Diprotin A (Bachem

Bosfi¢rdS i SKinHei(FRisSia, DIAf k tokoopyF Fab bk pﬂ)@tl\ib'qﬁﬁifyl@@ﬂlﬁi prowRigla@hal
Elr[gétln ?\%oﬁé;r;ltratloWop%%éT' 'qune]as&él{oep@ﬁwﬂe actﬁ‘t:yl (re. eatnggatlve corqrol) without the
influence of any compounds of formula (1), 5 1L of distilled water is added to four wells.

The entire assay is incubated overnight (between 14 and 18 hours) at 37 °C. The reaction is quenched
by adding 10 uL of Fast Blue B solution (0.5 mg/mL Fast Blue B in a buffer comprising 0.1M sodium acetate
pH 4.2 and 10% (viv) Triton X-100 to each well, followed by shaking for approximately 5 min at room
temperature. The plates may be analyzed on a Spectramax spectrophotometer (Molecular Devices;
Sunnyvale, CA), or equivalent equipment, {(absorption maximum at 525 nm). ICy data for compounds may be
obtained by measuring the activity of DPP-IV over a range of compound concentrations from 10nM to 3uM.
In Vivo Assay for Glucose Lowering

The glucose lowering effects of DPP-IV inhibitors, including the compounds of formula (I}, may be
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360.2 133
44(33,5S)-5-(3,3-Di fl uoro- pyrrolldl ne- 1- carbonyl ) - pyrroli
di n-311] - pi per azi ne- 1- car boxyF%

S A A )8 0 B BB Pl s
Cryncetitte prodrugs and stereoi somers thereof, and the
phakraaoest ioeahtetekrOSHTidbleegabh ts infurahesice rapwnds 1930s, as

R QPEMGPinc@N6 a5 tA‘ﬁ’T @@Je‘é CHEBW@Z (1632, bheard {'b@cﬁgl b in@fe diagnosis of human

dE)QD %g(’:f‘hoBéTgn%t t(éfeva ate thee |cac¥ rgrpe‘?’aﬁgr?zca% stlnlpgtrl]egf leggbgvﬁnlo\?m

t 0 '%ﬁ@iced'ﬁv%tieﬁn 'f'ﬁ&? i eg%nqtq ) plipzenge (Mg ewaRebesst 804 (R udivmg. etal.,
Dibigstes 1 5%9 vgBsane eumni\et 411 Biopiseeltey. DRsG!, R4re thobg l(ipweticbhie [Redd, et al,,
9§&@W§ta@él5&1 é%g@L'(.%]u@osmEénﬁans ﬁ@.‘n&d’é dhe Jé”pcbrhaYMcbleﬁwewa 1988) and

e SPeanaaor St Nafeate At P40 AaPRRCElR e c?;s,u'fmv'ureas Kamea, o
Aeteptrabprechsaing Beo B9t ¢! B8 aprbines! 2lphiar Mige). Randies (1990)).
st eenteSo@siSd fiYin PRBEreC OB PAY LEbiMhed And d¥ecriB&d Hy Wbhdoe$ alQBull. Exp. Anim.,

IQ%%? WE%DW(%Q&ﬁIy\&JEEQ a &?@oﬂy fog'rq of%?g{?l\ %/dl!idl% ma{#réﬁ%sses to

I on nstr

59 B F?a”aéégda%f”FOKRHF%FPWF’&“%EHEWEHOUP FodPASFrEReA M@maf diabetic subjects,
i@@’ﬁ@l" prey detot @huire indwlin ©f atrer m&lireiin for229@!. ( 1988) and Lodj a,

Z. Acgfs BOshoviaKinMathnGd dieutedlSibe (st 388 rmcé—t@ Qva]kjaféfthe%ﬂects of insulin
I on. IS
&@é%g& %éﬁ%ﬁ'ﬁg rn%e coﬁcith an gréal %ﬁ% tc!?eiran{;e test rbe |ce ar gstec} oderaght (about

Bt abpHIgE &tk zlyhaéovgee lff@% ?ca@Sé tosmtm“ift@rrﬁas&r@nq@me ge0) 56@ HIVpf blood is drawn from
ok bétrcPdSrﬂtaﬂmrfEﬁEbJM&ed?ec neuptreydiardadginyds Qg b ied irglemibdy1d Ber group) are

, 1
tﬁ%{%ﬂ? %Jséd %@XI EEHgg e:{f}mp%jo% szonﬁagg)aw %%ﬂ%ﬁc P/l %F; nerI]/mouse Two
B eRPeEe EP'!(/%F froreRycetyigse bz 15yt fm'??@f%ft'%'c%)desoshed [Fesqve, and
el dosenifwith hegboaposmialdigfiedvaraniol 2ani(rhgusé)STha ddiedntrobyroup g daged with
diesef frﬁlﬁéec&w@ G@‘n@rﬁl FoRb ls‘%‘s%d @ \Lama‘? AL ernﬁ tﬁé r)ucc—?é? Wit L0 described

a%g\ye & clj)lolp? %)arnﬁ % arre c?ngr fu% g]e glasrgascogec}eg grgdea}r]\?lyzmi %h%ucogyoontf_nt gﬂ: a
%Ochﬁk)ﬁ BF%PBtQ'LﬁOSAaC%@N%?W%‘P'%@WW IndfranolisiNy Jhefata may be expressed
Rousait &) irRiblior & gladdeskciraord raktive Watle 18o @StralgrB@s (ilel, 18 gitesad lbdeyin the

SRS Qbivin _Ijjgfl&b\’:éeddu% 1kt (t,drr[ﬂw@ugd ?e%gsé?ﬁlr%t d"/nnnlﬁalt%? le:detmet Ji L%Bée%gncgr]:tratlon in

nz
ﬁeead]é{% S\f‘zece’é'a?]?']%’d’fa}er SREPHYE Y %@“'P Vﬂ”i uence of any corrpounds
of Thoromapad{dfform@a (1) geferally bt hdgtomadtiety, dxsremddadCl'e afjanst DPP-IV

tiv bide S 1,000 nM. E%rammféfér%d%&ﬁ@)dndsﬁadef@y@ab@ﬁiwOﬁcﬁéﬁh@lat 28,48)-4-(4-(3-

%%W‘%ﬁ% A Al DEASR! St

9rﬁcﬁ"°f*—‘§§“ﬁsﬁ]f%oi§35Wa buf fer conprising 0.1M sodi um
@ 4 B refmwdns) Triton X-100 to each well,

f0|R5tqiﬁ§%ag&kln§th§g>!pgrgné(ngMe@%@ﬁog%ém&e%o}{stéte er?m&Bvanglqrﬂ lasma

concer?t ons n{azne Qv reh(v%tgr XdﬂZ@ arna 0 szqueC rala%rmgflrall
SPectro H‘oi et TP WS s &umRer f’—eé%e“ @’ﬁﬁtﬁﬂ}@%ﬁé‘ BShlp 2 sigcturally
%m'aﬁ Ry aé ReTRSGUA g5nesiaaly disciaseri teineienatawilication WO 082427 hngpecificaly,
da@ﬁﬁ)odﬁéﬁn&atiﬁ)ﬁﬁov@@lﬁ‘iﬁ OMiRASasTRY fd eatlabndisRed (4)Yhe ABABIAIbAEG sEifHe(3 3-

ARG b {4

R TR R Tarone et
DM T HE® GFAHE0 S8 ToOEY 1 EPTBP b e G PbIGIve dhcrocorde s
o 459 Hﬂ*(sxﬂmlw Wdipererint i mcroliripean hgrrotidin-f-pinmethlaigoné (hpreinargy
Mpamtoﬁﬁwhlchﬁﬁfe@@ briebelr @hcdotiny tdnadve@kod @t EaKKE Hbdasefeally described in
V(,ﬁ; Labs; Bar Harbor, ME) in the context of an oral

ucose toI erance test. Oral glucose tol erance
tests (OGIT) have been in use in humans since, at |east,
the 1930s, as described by Pincus, et al., Am J. Med.
Sci., 782 (1934), and are routinely used in the diagnosis
of human 5di abetes, though not to evaluate the efficacy

...of t her apeutl C. agents |n patients. KK mce_have been .. ...

I | . D | Y Va \ R T VAN - T e P ™" L. -4 - -
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15

above. The bl ood sanples are centrifuged, the plasm
coll ected and anal yzed for glucose content on a
Roche Hitachi 912 gl ucose anal¥&zer (Roche Di agnostics

lrp fhl’S e@egme??/jh%%ls Fc'aguel [B\zal)wley 3?2(?6%%@ %ramé i ?an%yi ’\%/ath Ju%ul%r ¥em cannuias

PBC)M‘F@ PRECER ‘Ff@r'esd?‘ﬁulr?@"r(ﬂtfz@s Egqch @'@Owd@é a‘iir@!v@?feq [ t"torﬁés or by
anigambs The cel desangas ghidicisised Bt sontontiresi% ehpelunek with a dose volume of 10

ﬁq?/Pd §5EBhd A Qa& 'cmuomdta%m@md '€~9§5 r%/kb‘%%@:vé?d%f‘ C@&Idrs%h&rto 25mL)
PR S Bl e o€ S i ot W eed R ESC il A epar

ErHIRIKinsahiibiDeP). ate bledc spmplescprelb e aEntilaye @5 G080 ra frall frsiputes).

@E’s%alam ubtb abre @dk@n féﬂdeQeQ'QnaﬁiM of Qﬁ%ﬁ@lplaym@&oa&afréteﬁk (BrRRR S
have Eor 5,49)-4-(4-(3-

l SIS Ia < I i ?OU(? %

§)éalmop pr VAl ‘harrf 5 i"?re rong 3 il Ei/a(%%ﬂsr olidin-2-yl)-((3R4S
AebRIFsImg é?f@%ﬁfﬂfeﬁﬁ qn@lYZﬁd fpr gpmpoyRe eI RIENTHYRF HSH 8T (Aoplip¢leiosystems

Naso.mnals&)@ctmfnetgr Sinphdf, ciapgoad sdntare cirat witb arepmenk tdnedl k=€ Sasma with

g&&ﬂﬁﬁlb gﬁ&to’f"l B@@OO ROALMRR kL (ﬁ%&rhlﬁ%f k%%h@%h&em%%hg’ s#’@yfe@ were placed into

erf or med denonstr at'e ovenment
@%{H}: H?%Séﬁ% %?ﬁ?" REFnCRIEe &efs\veﬂggieaev EdeEFO”a"f %%eﬁmtﬂeﬁmﬁwg 0.1
jrelsE mterriarpeaddrd. Ofhe a&-weldiplesrvet: votexad S e tenkrinlgbd/at 3&®ipM fbrafminutes.
Rhd r@§u|tt éupé‘rﬁ’eﬂ&?@wéédrerg&g@édd%@:éﬂ r?ta]w 9@%@9?16& ah VR R QR 5o0c

i on eC|

e %@éﬁft’?e&tsif??ﬁk GRS {Rir RSB ECHP BiFst (5P hapgmmoniu acetete ang
Hdrdceiprditiler athu¢i@ajo.alme) veirdiyatrigeted onte the LE/NISIMITEr a0 BysB-

di fl uoropyrrolidin-1-yl)423,4S)-4-(4-(pyrimdin-2-Apipera
zi n-1- Apyrrolidin-2-yl)-nmethanone (hereinafter "CPD
113"), which was prepared as described in Exanple 113,
and (b) the conparative di hydrochl oride salt of
((23,48)-4-(4-(pyrimdin-2-yQpi perazin-1-yl)pyrrohdin-2-y
1) (pyrrolidin-1-yl)nmethanone (hereinafter

40" conparator"), which nay be prepared according to the
nmet hod of Exanple 1 or as generally described in WO

02/ 14271, - 36 - In this experinment, male
Sprague-Dawl ey rats (200-250 grans) inplanted with
jugul ar vein cannulas (JVC) were obtained from Charl es

Ri ver Laboratories. Each conpound was adm ni stered to two
rats or by oral gavage. The oral dose was adm ni stered as
a solution in 0.5% nethycellulose with a dose vol une of
10 nL/kg. The ampunt of each conpound admni ni stered was 5
ng/ kg body wei ght. Bl ood sanples (0.25nm) 5were collected
at nultiple tine points fromO0-24 hours and placed into
tubes containing |ithium heparin (Becton D ckinson,

M crotainer(r)). The bl ood sanples were then centrifuged
at 12000 rpmfor 10 mnutes). Plasnma aliquots were taken
for determ nation of conmpound plasma concentrations
(pharmacoki neti c anal ysis). The plasna sanples were
frozen at -70C until analysis. The rat plasna sanpl es
wer e anal yzed for conpound concentrations by LC M5/ M5
(Applied Biosystens 10API 4000 nass spectroneter). In
brief, conpound standard curves were prepared in contro
rat plasma with a dynami c range of 1.0-2000 ng/mi.
Aliquots (0.02nL) of both standards and sanples were

pl aced into Marsh(tm tubes in a 96-well block. Proteins
were precipitated by addition of 0.1nlL acetonitrile
containing 0.1 ug/nL of internal standard. The 96-wel |

bl ocks were vortexed and then centrifuged at 3000r pm f or
5 mnutes. The resulting supernatant was renoved and

pl aced into a new 96-wel|l bl ock and taken to dryness at
50C 15under a nitrogen stream Residues were
reconstituted in nobile phase (60@65wNIannDniun1acetate
and 40% acetonitrile). Aiquots. (0 OlnL) wer e then

- T | D T 2 . - 1 7~ A~ A~ £ . . L



Std dev 0.25 1406.0 338.0 446 71.1 0.5 1322.5 359.9 425
108 0.75 979.2 137.0 319 59.8 768.2 314.0 283 13.3 2
239.2 71.8 128 40.4 4 97.8 69:227.3 11.2 6 49.3 19.1

12'%3 average plasma concenirations, measured are provided in the following table.

Compound/ CPD 113 Std dev Comparator Std dev
Time (hr) Mean Plasma Mean
Level Plasma Levei
ng/mi ng/ml
0.25 1406.0 338.0 448 71.1
0.5 13225 359.8 425 108
0.75 979.2 137.0 315 59.8
1 768.2 314.0 283 13.3
2 289.2 718 128 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 plasma concentrations, CPD 113 achieved and maintained significantly
higher plasma concentrations than did the comparator compound.
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1.2 8 32.8 25.5 6.16 2.62 As shown by their
despective plasma concentrati o]ribs CPD 113 achi eved and
mai nt ai ned significantly higher’ plasm concentrations

thans di d the conparator conpound. - 38 - CLAIMS W
claim 51. A conpound of formula (1) (I) or a

pharmaceutical |y acceptable salt of said compound, or a
9prigiaE e of sai d compounder salt, wherein: 10Rl is
-(C1-Co) al kyl, -(01-06)al koxy, -(Cl-06)arylal kyl, -NRaRb,
hyq\rcgg%oun%fq&g‘mg%yl or heteroaryl, wherein said
said aryl, or said heteroaryl IS
opti onal 'y subst ituted i ndepen@ent ly with one to three
-CO0H, -C(0) (C -06)al koxy, -C(0)(CLl-C6)alkyl, C(0)NRaRb,
cyano, hal ogen, ni tgé),qt r uor onet hyl , -(01- 03) al kyl,
- (01-06) al koxy, 06) al kp@ or phenyl, wherein:
15Fe and IR are, |ndepe ly, nySdrf_g) -(C1- O al kyl,
aryl, or heteroaryl, or Fe an ﬁYt oget her with
the nitrogen atomto which th t{ched forma
four- to six-nmenbered heterocy i ng,> wherein said
ring optionally incorporates an ado‘?tl onal one or two
ni tor ogemacessagearcepiple salf of sad compgind et @yobalt onsid cREpcamidr 888 wherein:

ar &' isLpdepagdentd,axoly- @lmg)@awawﬁ arwge ﬂydroxy( %n@@ ahkyl, or

(g%erml Q%%JQQ%LK {%e? éa%?bsag PR4P ksa'? h‘lgerﬁ %Ptéop?)ly ‘%%ﬁ“ft%jnal ly
suBSeRepsrn v thprero thiep)© Q@) }alk@(VOQLQ)@) -abRM. |
opt@ (O R ycysubistdgen tied titidrdimetmie-(¢,aC,Biky, -ftalcggeiyy,at ons,

@% gﬂfx(yphé;l @n@,e,nhal ogen, hydroxy, or NRaRb, or
tiLo ubstituted with one to
SI X ?1”({1 il dg?%’ﬁ?t'y r86§1a$%5‘)€'fra€§/%ﬁt?6°aryﬁ8r | ogen,
hy & %D@)R t‘é‘ﬁ” topgiaeRYin @ESWOB@ proip which \gyere attaghsd, Grm Xifosir- to six-
- Chi2mperedt@tedocicsie ﬁn@h@er,eln-s%ﬁwg op@hally BEoZacratédfan Wi@BnaNoreSr tho nitrogen,

Xis -Ch2a b sfetifmg nddd, and Y is -CH2-, -CHF-, or
rovid “n% roa)?and Y are not both -CH2-; and Z is

h%r 3 ar8'r'”d89,egﬁ%p_ﬂv Bygirogen. #9ie0eR frp i’ eff (Ce Pd?yﬁ‘Pa_{kY'
ph&riseecesant atl |- ¢(Oaceefst-abl e salt of the conpound, or a
SoHF Rk @ hebrotyBiealg %E@ i on&@lsﬁbstatmnﬁ' (Ry onle B]Fodr scat %éllkylocfptlonally

heEL%E{'QLﬁédyWIth 01%5 L >9 pa‘ff})gery atom St ba& g kﬁxy cHar}oe%%genepydroXy or

trify T o?fé%?e&cm)arv'a”(vaiptfe@JIVa%URgmuted W(f@pe EBjdrRERPIomS, -(Ci-Celalkoxy,
- ( 68~ By hamdxk ot -NRER®, phenyl ; 35R2 is -H or
- (#ko6hy-al kyl; R3 is -H or -(01 Co)al kyl; and HET is

az@ﬁea‘%'mr@’k’is the,ﬁ' n I C8_\':per| gl nyl, pyrrolidinyl,

i hydro-
or when n |s1 X is -CHy-, -CHF-, or CFZ anins -CHgy-, -CHF-, or -CF,-, provided that X and Y are not

both -CH,-; and
Z is hydrogen or cyano.

2. The compound of claim 1, a pharmaceutically acceptable salt of the compound, or a solvate of the

compound or salt, wherein:

R'is aryl or heteroaryl, optionally substituted independently with one to three cyano,
halogen, nitro, triflucromethyl, -(C4-Cg)alkyl, -(C4-Cs)alkoxy, -(Cs-Ce)cycloalkyl, or phenyl;
R%is -H or -(C4-Clalkyl;

Ris -H or -(Cy-Cglalkyl; and

HET is azetidinyl, piperazinyl, piperidinyl, pyrrolidinyl, 5,6-dihydro-8H-imidazo[1,2-a]
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- 39 - pyrazin-7-yl,

5, 6-di hydro-8H 1, 2, 4Jtr|azolo[4 3-a] pyrazin-7-yl, or

7, 8-di hydro-5Hpyrido [4, 3- alp§¥|nld|n 6-yl 3 The
conpRundl7 of s Ehidameli (1 9419|Qz%ropﬁsca?¢aﬁak,9 aJyJI o 7RCHGRL. a@bﬁ.dé al t

of tpg c%%% , or a solva 5conpound or’ salt,
wher'&P AFY e ‘benzoi sot hi azol yi, benzi soxazol yl,

i sot hi azol yl, isoxazolyl oxazolopyridyl, pyrazinyl,

py e tdmpbynd yaycna'mh cH ﬂh;(ﬁnaodﬂﬁﬂal?@l:deﬁiyible salfl bl thaoabobuRl lor a solvate of the

th'cérﬂbofa%ooér)é% wﬂiefr nrf'ﬂ' nyl, or
1 ]pa i oxo-1 - benzoi sot hi azol y and R3

Q
*55’8V8’F%'?ﬁzo'ﬂobﬁﬂz‘soéﬁ"rﬂy’ 1EHETY! é‘so’ﬁﬁz‘ﬁ’ér"é%"ﬂ@ﬂ'dy' HWE'FW@ py”d'”y'
c o, efino@lyadunogliny, &igdheyreisaut erddldioxo-ald-¢. eperabbahizalit
of b empaund, or a solvate of the conmpound or salt,

V\,h L i chnyl or pyrimdinyl. 155. The conpound
d'jeae%r\ﬁ tb&dp%gr maceutical ly acceptable salt of the

cor‘f‘E(‘—)L?rP&’efaﬂ’PV'a solvate of the conpound or salt, wherein n
|s 1, Xis -CF2- and Y is -CH2-. 6. The conpound of Caim

| S‘Eé &fdpethd b @ tshe Fl%rrrﬂééguh@ém}@dcéﬁdbrégalpgf the compound, or a_solvate of the

( ( ?%ﬁ%mcﬁodr‘sa(lt wk‘eremﬂ{ és'lf[b(\)/rrldonyl or p%m?dma di hy ro- [ 1, 2 4] triazo

20y|)pyrroI|d|n 2-yl)-(3,3-difluoropyrrolidin-1-yl)-nmetha
N orfikg compound of Claim 4, a pharmaceutlcaliy acceptable salt of the campound, or a solvate of the
( 3c§ﬂp§$brﬁdd€'%t%ﬁn@ i divpg ]CF¥ja)16{’§52®?F'l 4S) - 4- ( 4- (oxazol o[ 5, 4-

bj pyri di n-2-yl) pi perazin-1-vyl )pyrrolldln -yl) -
met hanone,

§ 3T WIPPUIS PISTHIT 1 oo g Djoug ¢RSHABY- 4- (4- (4- et hyl pyr |
m di ng22-a8)-3-mi( @r&fo&iﬂeﬂry];l.s ybn}ma};bt[ir o hiiriglioba2e yhy)azin AREPANoNe,

25( @%rééhigl é)cmﬁ J ng gﬁ" %L_ir)om 8- di hydroDy“ do[ 4, 3-d

1;1:0%/{ Iugr (HVPFPMWlenﬂ %8)18 ﬁlE(tl (péﬁ:@&el]@ 4- b§ yndm 2-yl)piperazin-1-yl)pyrrolidin-2-y))-

((SyneBafcheior o- pyrrolidin-1-yl)-{(2S,4S)-4[4-(3-trifluorom
et hyl (Wd‘fluﬁ#b;!&]/rrglldh‘zh)y'r R D88 AZh Nl kP Ql/l pQéeru?T-y! ypyrrolidin-2-yl)-

yI } Wg% %ﬁ none,

-3-flloro-p 'yrrol idin-1-y1)-[(2S,48)-4-(2-trifluoronet
hyI 7 (B2 Ay LB R 7 dolfradrgvidolt Gyiinyimidn-BS 8)-wbyyrolidin-2-y1)-(3,3-
30pywnroo:lpyrabnmﬂ-ywrhe}thamtehanone

g?nggg Eniiﬂsg{osa %\F{J firEJ g% a@il : Sﬂd—}ﬁ](}tng@or %"Eﬂ;'g)pﬁr%ﬁ](z y\/i%lpgra? n- Ll] giyrrohdln -2-

[ (2S, 4S)3-Torp Ryroft- DPF S S22 8 dirbryedty 67, S dihyropyy (o 44, By tifn-6-yl)-

yri pirdidm=-6yk)afser ol i di n-2-y1] - (3-fluoroazetidin-1-yl)-m

EgP2{‘83%?'#?—8@;@%—%)ggs.ﬂ@)-e;_-(ﬁ-p{aéglgzt;.ﬁ-g];a({/rigi?-zgl_-p&oerazin-1-y|)-pyrro|fdin~2-y1]-

i hydF'82S® pyri ci o[ 4, 3-d] pyri mi di n-6-yl) -

pyr r ok4SdiShd-2-oydidprapgt7IBatiteme-5H-pyrido[4, 3- -dJpyrimidin-6-yl)-pyrrolidin-2-y{-(3-flucro-
oagegdm @saeﬂ@mgrg fluoro-azetidi ne- I car bonyl ) -pyrrolidin

itr
((S) RS @VZ”BWH&?{ ]f(éﬁ ﬁé Il Ii*jr“]gxp( §§'“M%‘§-5’2t93(”ﬂ°[‘b§<§256! (e
b] phyPldineg- Vﬁﬂviha'}ﬂn?)er azin-1-y1)-pyrrolidin-2-yijnethanone,
40( 3-£-44u(06,65)@2e4idhi-sretdingl 1 JeabfreBoi Slama=( %rp&réiurf |-y -

gys d(Lﬁ)ﬁ‘:qllﬁcQo aﬂbl rq. ﬂi([zg' 4% 4‘{]1 Q%Z%JE 9 l) yl’lQIﬂ Pplperazm 1-yl)-pyrrolidin-2-yl}-

rrolidin-2-y

{A7H'%8: 55) - 5 ((S) 3- quoro pyrroticline-1-carbonyl)-py

ol i (el Bazgidkpl-e 8.2 B)r-(2-+rijiddrenmihglen 8-arg Mo B Hiphreip[4, 3-dlpyrimidin-6-yl)-

ny rdligih OyRAmShaBhd - 111) - { (2S, 4S) -444-(2-trifluoronethyl -g
i nolin-4-yl)-piperazin-1-yl1lJ-pyrrolidin-2-yl| methanone,
(3R*,451-3,4-difluoro-pyrrolidin-1-y1)-[(2S,43)-4-(2-tri
| uor onmet hy1- 7, 8-di hydr o- 5H pyri do
[4, 3-d] pyrimdin-5-yl)-pyrolidin-2-A nmethanone, and
(3R*,4S*)-3,4-difluoro-pyrrctidin-1-y1)-R2S, 4S) - 4- (4- oxa
0

2-
rr
(3
u
(
f
5
( - di . .
zol o[-5, 4- b]-pyri di-n-2-yl.-pi-perazin-1-yl) -



10

15

20

25

30

35

40

pyrrolidin-2-yl]-methanone;, or a pharmaceutically
acceptable salt of said corrpound. 7.
(3,3-Difluoropyrrolidin-1-yl)- A(O(ZS 4S) - 4- (4- (pyrim di n- 2-
yl') pi peigzd 9%;- @i( E‘@?ﬂbfegﬁyﬂréﬂ&eﬁb gcarb%%lp}(%&l?gﬂg&&'?zﬂq yfr}lnacotlaonltnle

phar ce utical

of O I;ﬁorf azeéldm yl?ﬁgse %é) glr? trsﬂgq,rorgetlahcgpﬁlﬁcdféutpiperafm 'IITP I-pyrrolidin-2-yl}-
accépthatsire salt of said conmpound, or a solvate of said

C ONMPOYBEOIS Sk difkorb @Yol - (2 B L AP Yrifluck&eth)- P@@ﬁy@ﬁ%@ﬂ-ﬂyﬂlo@al
congpasaw mra.n%qglawa iy A endocgpound of Galm 1, 2 3,

eu I cally acceptabl e salt of sai d
conpo i 4Sor 4ad*f%rP\PHf°éd"b? V'b[é%ﬁdsg"oﬁﬁwww GrlPgisine2y-glpripzng V-
a pharodiezytndahdng. acopptatiugatyarcdepenle sakehiatlcempadnd. uent
or excipient. 2010. The compound of Caiml, 2, 3, 4, 5

r r.a C t| ca a abl e a
70 BD'%&FO%BP&{T@ at4§) 4‘1 évém‘g'”gah%" [?ﬁaq pyg‘gfj'f'fzor use in
|nﬁ' "ENGHg. iR Pesptacayikalipatseniabieset fereof1 1. The conpound of
CGaim1l1, 2, 3, 4, 5 or 7, or a pharmaceutically

@Cﬁ%%;ﬁnmoeof\%%’rrh Qfs §%'o¢7 %p%g%geutlc%ﬂy a%(:: %é%@alteof of said

ting a tion nedi ated
b ST B T 2 BB HHCGoTPhE i aria T8 of t hi
conmpound of clains 1, 2, 3, 4, 5 or 7, or a
qoharpmaaiétntlcaabmbs@@caemrahbe salt of said conrpound or a

aat c%m%un? rﬁcl) 'HJQ lz!inéjorgrorggrltnatrmaceutec:% ?/ ?ccepge% saFt clJJf sald rt:c{qméagund, ora

| canent nmeht wher €i
cond|sto\vﬂﬁOftS?'ga‘i”éH“storWﬁé’dZ di abetes, Type 1 di abet es,
| mpai a e gruteiectaplaele aate, vetiyp dluglt yrceemtem,t. nmet abol i c
syndrone (syndronme X and/or insulin resistance syndrone),

0 b CI dosi s art cata
Bl RRh eoglE B0 bt Rt Ry AR er e piund or
r e?CI'VﬁGﬁa%aI‘F)?C’mEﬁ“a‘b@tS?*EOfé%r”d'ﬂ@%ﬂ@élamwl peplisestit’y, conditions
exacer bated by obesity, hypertension, hyperl i pi demi a,

1@“1‘@5091 &Jn@EfcﬁalmSM 20§t48§c99rc9§lpﬁarm&@&t@ﬁl??c@%ﬁabl s'aﬂacl)f Sgié, om%gung or &

s one # acute cor onar%{ e{f
s S0ieaT e O'i.ﬂaoua SO e BTN e P o RegRed rery Pwa@mg
to polycystic ovary syndrone, anxiety, depression,
12.NS@BE & the@bhhCot biaitrs § e 3, 46drl7 € § YnarBabitagly Qéc‘éaétﬁ%%%f said

C h EMogmdp@'a QOIVﬁ:%S&L&&%%{pOlﬁgg s%ﬂ |n 918 magufac?uarl%ﬁs n%gl\ig'nenﬂoﬁhe treatment

I ntesti na
syﬂ&rCB?Fé'O“ VR gy tr%%é? Tvg% Biksire: Tyeshiotabetgp esiared glucose
sy reorrehypepitbetizengrieientdrame (hdrohs & asier e eeistsice Byndrome),

I NJivdasuriad, rebit-BBR L8 Sosis lednritd RS E d@Betlg]&'ro%tﬂ@dlm% rﬁe'pﬂo&aﬁ? diabetic

gg%gﬂohatlgﬁm?be actarechomf{opagy pges%ydfcongp 08? ex?cer%a'ted gy obe5|ty hyperten51on
phBPPHRIdsTIE HBEIsyleranic ePtoapPEs. eddopenst fraii benelesponitictuss acate

sotovatig sotrosaistdorcanpewrdo @owts EdrhdrekefldReey] ifertiheab torbglycystlc ovary

d' @P@r@rﬁ@ amqe"ySdep%Qﬁonulﬁ&mea ctthﬁlc fe%ﬂgqggﬂaésy %a]tir(l-: d’?gofggrs rihronu‘: pd (F

at maceut i.cal
500?10*8 ﬁ%déd'o F'Segsgé'ﬁﬁ?&?té ik "’g%?fr&’ B §GFIE BRI syiramee

mainiFmaetonThews Byndromeidhe vl tsyrtiome tane fk pregenitinabéi¢ees:. progression inType
2 diabetes.

13. The use of Claim 12 wherein the condition treated is Type 2 diabetes.
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14. The compound of Claim 1, 2, 3, 4, 5 or 7, or a pharmaceutically acceptable salt of said compound, or a
solvate of said compound or saltfor use in treating diabetes.

15. The use of the compound of claims 1, 2, 3, 4, 5 or 7, or a pharmaceutically acceptable salt of said
compound, or a solvate of said compound or salt in the manufacture of a medicament for treating
diabetes.



