WO 2010/ 079413PCT/ | B2010/ 000008 Di PEPTI DYL PEPTIDASE IV INH BI TORS Field
Descri bed are conpounds of the forrmula (1), their derivatives, anal ogs,

t aut onmer iwof20ronE9418t er eoi sonmers, pol ynor phs, hydrates, ®ciruBtoae/000008

i nternedi ates, 5 pharmaceutically acceptable salts, pharnmaceuti cal
conpositions, netabolites and prodrugs thereof. Descri bed herein is
al so a process for the preparation of the above said conpounds and

conposi tions cont ai ni nPIPREFIDYL HRPTIDASELVIENEBITORSept | dyl pept i dase
(DPP-1V) inhibitors and are used for ttitgati ng conditions that are regul ated
or normalized via inhibition of DPP-F¥%uch as treatnent and /or

prophyl axi s of bypgbéd ati abgpesmds of the Remalai dpdthhizr dirivaiiwsaksaogs. net hod

for.delaying the onset of type Il diabetes and alleyiatin .

physi ol ogi éaonessies &fhen SEEe mteffpepqlﬁ’m‘afpgsoeﬁgg‘?tesﬂ %ngeateess I%SEHS&I Sease in 15
whi ch tRe by, d0@saf0bhedRp@BNC 6] pRirRREdutiYal Us@npdsBiohd, nmetAbaiiesd ad®0 ni | i on
peopl e have di abetes nelli1tus worl dwi de and this nunber will be doubl e by
the year 20p®irugsilsieodf this increase will occur in devel opi ng countries and
will be.due to popul ation ggowth, ageing, unhealthy diets, obesity and
sedentary lifestyles. Bygr2025, i | e nost people with diabetes in devel oped
countries wll be aged 65 \yea ot (NRPre{CRfRA, devel opi ng countries nost
will be in the 45-64 ye?,P( a @cket and affe d i ngt heir nost productive
years. Diabetes is therl eading cause of blindngss,\lower |inb anputations,
and renal failure in the United States. Thes t htare cost of diabetes is
high, with the total estimated cost in the United States exceedi ng $100
billion. EstinaDestribedribereinfis dlsabetesessafeshe prapawtian i hoEdovksaig . 7
mllion. A report. by, 2 B s s Association, April 2004 stated
that by Zofﬁfng%é}@ﬁapr(ﬁl?q%@glﬁéésg&gtoa?ﬁg?b@%ﬁbe af fected by diabetes, As of

t oday, Hppr oxi maheleympdnds aneatipeptifydpeptidaso PRSI\ Linlfibitera gnd pigised/ P8 | |

di abet es. Background. | ape : S: t @ IfSRASR RIcAGESS
derived fr &Fﬁaﬁ’gﬁ ?‘i“ﬁ?l@n%gﬁ%%{”t‘" irsl%ﬂ%%&oéogl%glﬁlzgﬁ %al lghfgﬁgjglgﬂcft eri lEz?\/ed by el evat ed
| evel s of pleamieat gldusomeplyiaxivfeymgilydiedtes. i n t he fasti ng CONFI RVATI ON COPY

WO 2010/ 0794132PCT/ | B2010/ Q00008 st.at.e. or,after 1 M. St Rt | ucose
during an oral é?eﬁ‘i‘f%ig?r&né? alia pleg?fi?orﬁ[ée}ag }n§$ Iéen&q'(g)@rd}ﬁﬂ% olﬁgi'rgg%@?sg%’dg ,

hyper gl ycenjiRviang@s ghysafl@dcalichibeiracessas egpe dndialptanbiabetes ivordifedietiy and
nortality. Often abnormal glucose honeostasis is associated.bo irectly
and i ndlﬁY ecVhigh Wett}‘?d&Fl?‘?-’?r”é’? PHucHer Hrﬂ%eﬂg'ilﬁ? gsukiy bASB‘#ngd[ Lﬁ?nﬁglh% Bl

apol i popr otgivh diBLEd lelHiy RO bRE thigmindtes ilt baniduble ydho aedr 02 seases.
Therefore patients with Type |l diabetes nellitus, are at especially

i ncreased rMsgh off thisdrarensa el pogpr é‘rfg"ﬂ?@?%%{fﬁ? apd ‘é’gﬁlfﬁ ﬁg%eaf’ E%usl%oflncl udi ng

coronary he thhdhge?@, hesfhPHiBts, GREityPIRIsBlentsds fthigles Ay BESewhily pestit ensi on,
nephr opat hyfﬁBnel’Jro hl’;/, an}g reti nopat hy. Y‘}{I’ﬂlehefor t her apeutical control
a

of gl ucose mmowitggdi@,etesiipi@Vﬁ@?%fbéwnérﬂﬁs W&?‘f ERsYBH 8 &%Fi Pi cal Iy 10

| mpor tand i g kieinGlobitiGe mORRANBEEA theaf3dod jeaAkgBRHHhclRf ati @hotedsn aRlr i t us.

Di abetes nellitus has serious effects on people's he{alé{g agd ac&o ani es
various commbitcprofentive yeasr diabetest ihothealeeting ywawss of bHPAGEY VR0t us: type
| diabetes Reblditdls HANAPEAI AU Ynhid dihfes Ohe Mealitinieldon STRRbekO sy
capacity due ¥% € destruction o tﬁe pancreatic cells, and type ||

di abet es nehight with cthartelet estinzasell bystiinsthe i UnitgdfStetese segeeding ntd 0P éllienn

i The: ; itlibn. di i
resistance 146k RLUSE ISR cLIE PIRKARERES AL PRl sty el I Lus

is 90% or nts w etes ne o _
wor | dwi g8 epineeancDiabetdsylmsodisticol, Apet 2094 tated haé hy 2030n179-4millign eFfeEo8®ar ch f or

new concepts and_targets.for the at i<g, | b e. Most
current theT'OaE? égfec&?éiggy gba\%%tfe% esdof EO%P%reE%g{%glﬁlaééeﬂ)g 082%@26 Oﬁgﬁ{e@ﬁﬁir
targets. | neifesing fgmaPpiddiasbadge on the bi ochem cal and cel |l ul ar
alterations occurring in N DDM (Nonéi gsul i{; dependent di abetes nellitus)
has led to the devel opnent of novel "A{&®¥8tentially nore effective

t her apeuti c apprpasiiesretess foraaditeateRodtssdtived frdth enutiiple cobatpefatirs ene
proliferator activated receptor in the requlation of .lipid. ism

i nsul i n38&ndis fREgetpEed l&’e%le‘fag?ﬂl leyls Pl“tepq?sﬁ’tai %?‘ﬁﬁ’lse g rrgl%cfegléael\?gfg éa?ag AR

agoni sts. However, these 25 drugs have side effects such as hypogl ycem a,

wei ght gain and the |like. Accordingly, there is a strong need to devel op
t herapeutic agents with decreased side effects, which in particular would

not induce hypoglycem a and wei in other targets are: Protein
Tyr osi ne Phosphat ase 1B ( PTP1B) ?@@\'EMHOMFB(%X% Ki nase-3 ( GSK- 3);

Adi ponectin; Insulin Receptor Mnetic and d ucagon-1i ke 30 Pepti del
(A&P-1). The serine protease DPP-1V is responsible for the rapid
degradation of the insulinotropic hormone GLP-1 (glucagon |ike peptide 1).

~EesS 1 S - o



WO 2010/ 0794133PCT/ 1 B2010/ 000008 secretion in type |l diabetic patients.

O her physiol ogi cal effects of enhanced G.P-1 | evels, such as reduction of
hepati c gwoceosm7eusput, del ayed gastric enptying and pogsirhByiemoooescr eased
insulin sensitivity as well as preser VAation of pancreatic beta cell
function, are believed to contribute to the beneficial effects (Current
Topics in Medicinal Chem stry, 2007, 7, 579-595). Advant agequsly, . since the
incretins atae qrra@dumnbvattoh@flgbﬂwecﬁwlyg phenl glaente folerarss deRd @rSIHBP- | v

i nhibition ig o%ttroﬁé(daﬁ}a}e% ﬂcarsﬁﬁﬁi?edtvbiﬁl {n@féﬁéed%ild'p?&ﬁk{thr@ mdrbidity

I nappropri at €"F1 Hes et ween neals, which can lead to excgsm vely
| ow bl ood Sauganor(ath@ﬁeylc@an)al glushsenhammesstagi$ iDmogisred dothndirestipad expect ed
to increase_i.ns [ @.and0 Whi ch
o o dangerbEoty oo Aedg A AT Bpht HEibolboreRTh AR

secr et agogusifer metabolic Gndrpamaiysgmistischsear Bhejefihg patientsswith Typeelldlighelss i dy|

pepti dase-1V (" enz of
di abet es aﬁﬂelégﬁt?rﬁu?arefsg?c ge f@g% ﬁ&[ 2’2 gl%égg {;Lg%rl %E‘?l%ﬁco gl\%%r(r:k and
Vi | dagl i pt i RnfplicdNoxa ihélsding oordadre heahdiscasansiioiat lwrmbq&relcmsetgar diseappp- | V

i nhi bitors have been on clinical tr als., Alot C

devel opi ng IPBLEION, AP r?Rﬁ‘Fhé’ SRR h}i i o atfr??t fﬁ%%ﬁ éhthgr%?}\l/é ch the

éylano ?r ourb%gglbsg@ﬁfgggeog&ﬂg@sﬁmr Iibllddmlalﬁbo“lismgaﬁ@hy;raﬂehm?’roﬁfcSrltlcr[i)ill:l)DF({E:jlv ci nal
em str re tive .ex es ese -

i nhi bi t¥s lalrpertﬁtﬂlb@ef:hm?/@gﬁ e\5@ %%84‘7‘8%‘ 78, W03/ 004498 and

W03/ 082817. WORRQRes0heHiaR mssﬁlaﬁﬁsffemm&upmdﬁle@fhdahle @dnmahpefnmsrml a (A,

H OR2 (A) 20 vvherelrll\ps - ) e F%:be? n%é‘iuf)ot% llsdlaN)

S(0) m m i svagiousjcaspplipa lctnﬁe:”m“ﬁft %H‘Vq’i‘r’ﬂ@ Pt FA°EY R 187 ng

represents drﬂahﬁlmché?%nzg@\éphﬁlelépﬁgufsillnﬁsecre@r}scta@@dl@ due taithe ldberubibond)f; Rl i s
substituted or unsubstituted ari/ subst .t ut Ed ar.u ubsﬂ*{}g%gd aryl al kyl ,

subst i t ut edthepangrestip sells, gadtyppdt diabeipsmelling 5 zl‘rf“ft?ﬂz@ 1%t ed 25
het erocycl i g 41ij Nfln rSHRREL Qudtes SHhY catfes Utk tpkdvllefith JTHRITDENIS radikiyb is OF

substituted or uns % tituted heteroarylal kyl ; R2 is hydrogen, nitrile
(-CN), COOH0%pr gy trtad paiigniscuitibdinfat ?Sén%kﬂ‘%s i ncluding, but not linited

to, SQBH, CONHOH; 4 50 XPANBARhas betd dmalifingakd desh fa@st ers and
aci d anhydri des; ﬁ%é%o%g%g&gﬁzcl oses cor?Sounds of fgr mula (B), OR2 (B)

VO 2010/ 07 9B LECTtE Baemgex@d@oaxemmnh of thig IHOS(@)eldlsﬁaéﬁ‘-lzl\/IOStqufemor - CF2;
nis o0, 1, t%%ra%fes >$vere Q:I%se‘%l:é<%¥ defifbd fofetian tar®is. Théreflmg; the

dotted |ine e car I'C ring represents an_optional double
bond; Ri0i sklmbedgbtamt tha lmchems:albsltd cetlltubld augr@m@ameymrmg it I d¥ossr

unsubsti t ut ed cycl oal .k £ rag.un t | gayl kenyl ,
subst i t ut edS¥! %ﬁg?fﬂg?rﬁt% mgiffy hsagbgfgjlt?u%hgdé&%hﬁgﬁbgfln%?e%

aryl al kyl , paotbgtaily wherd affecwmsuhmpemmta@;iroh@teert@anegzu the sdigsasd. tTheegleopf

bstituted t | bstitut ed
het er ic'ycfyg%wggﬂfg SO b SRR L Ry ot IALRELEEHARR, fsutin

- COOR3, CONR#fHiglyciites IecNRi%R‘lratlﬁﬁal NESGOR3sevdral I?Mygimmgs; ﬁ{ovs@y@mthesecog—| or
an isostere of a car lic such as SO3H, M R3R4,
SO2NR3R4?Y t éﬁ“ﬁ%%ﬂeéldb%%% %e%lm Wﬁ%‘&éﬂ%‘“’ ! : 88@

2007/ 113634 yfliesic h Qf61Se ﬁéém@@ﬂéi@ﬁap(lﬁerﬁpéﬁﬁdl&g’tn‘(s@lth dBdreXsezl(sﬂetelfﬂettz,)whm{}C) tii
RLIm wherein X = CH2, CHF, CF2 q CHOH NH, NCOCH3, CHPh, 0, or
S, in particular would not induce hypoglycemia and weight gain.

The other targets are: Protein Tyrosine Phosphatase 1B (PTP1B); Glycogen Synthase

Kinase-3 (GSK-3); Adiponectin; Insulin Receptor Mimetic and Glucagon-like

30 Peptidel (GLP-1).
The serine protease DPP-IV is responsible for the rapid degradation of the
insulinotropic hormone GLP-1 (glucagon like peptide 1). DPP-IV inhibition results in
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wherein R is Ry-X-Y-(CHg)m~ or Ri-X-Y-(CH)n(C(CHz)z)-, (C3-Ciz)cycloalkyl,
* optionally substituted independently with one to three hydroxy, trifluoromethyl, cyano,
(C1-Cs)hydroxyalkyl, (Ci-Cs)alkyl, or Ri-X-Y-(CHz)p~, wherein p is zero, one, two, or
25  three; Ry is heterocyclyl(Co-Cs)alkyl. X is a bond, -O-, -S-, -CO-. Y isa bond or NRo.
Objective
Although DPP IV inhibitors such as Sitagliptin and Vlldaghptln are approved

as drugs and many more are in different stages of development, there is still a need for
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and S; 15RelupesedEgedaiinr %Bl?ﬂ%f&(ﬁ ‘gﬁggy"aﬂ& lre?%%gllat& sth?t uted al | kyl
group: ffoodﬁﬁ?kfscillme%&eddfﬂaﬁmmdmgmol Wk @)ahﬂve@mﬁgviotf;mw gr oups
sel ected from al kyl, al koxya

RINHC( NH) NiasaesA SuclRgs @HHIP]@CQF% S?B?\E/‘FP ré%‘q“ Y ?58% dél[} oAl c?a hydr oxyl :
R8 is hydr gggiby pofdd, stdbiddnd Rlechivt doveiSDEY &V mmmtoas @ﬁﬁobexythnscdlmﬁl@ (such as
- 20 SGBH, -B 2, -PO3RIOR11, - S02NR10- 11](1 _ tetrazol e, -000R10, -

CONRI OR 1, hwmgmmpemndsee@@ﬁhiéinﬂ ab fgmula (). "p “and R11 may be the same or

different and afg ifdereneeRt! ¥ By GrRERN nowdlt DBP Wdfnhbb;torscymdndhenr ornyl,
acetyl, hal ogen, optionally substitut ed i elep al kyI

al koxy, al pbarylaceutitallyngaceptatle el wspful fom, fpabm rou?‘f{yﬁ?fe‘il‘hﬁ%f grs a&%?&‘l s91%Ehy1 | 25

aryl, aryl al h QENEL1bE dliddge tdlerardep Gsality Iresiskaylbq
het eroaryl érfSEM+ ,Tesgc}ar g%)‘%@fl?’%s agl%}dg%r car box%%ql i ¢ aci décjj(erl vat] ves, sel ect ed

from est ers{Emammteéourmz'l o Rawrimgeelonh 2 0dxatd S2acid: Hol’ﬁ% BYEHPES

2010 07341 PCT/'EgJQ%oQOQ&P Dol 3], | pekifemo” ispbhin, Lesied MMdA&&t@ccorrpounds
of the hei r aerl vatives, anal ogs, tautﬁrrerl (I:59 gg)

st er eoi somNcs 54{3611 Y2000 ) hidpid @m@r&e@laé@mdffé@ DFSntI%?Fnéz@ Ot &g
phar maceut i a,} %e fCh}B mﬁb d%m& %@@Eﬁ%ﬁﬁé‘tﬂyﬁ%m?@d)ﬂ&?@l%mid Q&6 HDEt abol i t es

and prodru rern’ ents -0, -S(0 - CHOH-
-Cl1E- or mevets, aigh Ip)Iarl@relsnmhgescéerm chnodap ergendipspse dredphes VP?"BW 0, 1 or

2; X b 1.0 uolag; CiRubr Qs $0)-; 10
presents 2 BoRd, (C105 YA Ene R hedhcins Kk Bniis )

RL repr eserfi€ay Poral tUted groups sel ected from al kyl,
cycl oaldgy! ,paidtediia, dodbmiday bhesity ¢d9tnscientifit sessio| ADéF Wb&N@yl543 -Br 302 keny! |

el or ot | diRgronalireohys Rarea Y st P TROR F kil
_NRi 0s(0) p@téatohg;%ﬁtls (6D RiQMonif 200 QRA4): HY bS), |syltdrq>me @leycysmovarmpa Q)Rj_]_ or

a group selected from
J P syndrome and other disorders where insulin resistance is a component.

Yet another objective is to provide novel DPP IV inhibitors and their

25  pharmaceutically acceptable salts that are also useful for the treatment of diabetic

complications (“Effects of Vildagliptin twice daily vs. Sitagliptin once daily on 24-

hour acute glucose fluctuations”Journal of Diabetes and Its Complications, 2009,

Article in Press) such as diabetic retinopathy, diabetic nephropathy, diabetic
neuropathy, diabetic cataract and the like.

30 Another objective herein is to provide novel DPP IV inhibitors and their

pharmaceutically acceptable salts that are also useful for the treatment of irritable

bowel syndrome, inflammatory bowel disease, including Crohn’s disease and

ulcerativ.e colitis, other inflammatory conditions (Trends in Pharmacological Sciences,



00 VI )--OHNS N\ wherein R12 represents hydrogen or substituted or
unsubstituted groups selected from al kyl, al koxy, acyl, hydroxyl al kyl,

hal oal kylwoabloarnyd13 al kynyl, cycl oal k}é cycl oal kyl al kybcTﬂBnh@/adohmyl
aryl, arylal kyl, heteroaryl, heterocyclyl, heterocyclylalkyl,

het erocycl oal I cyl, heteroarylallcyl or a carboxylic acid or carboxylic 20
aci d derivatives sel ected fromesters, am des, acid-haljdes, ﬁ/groxan‘i C
acid and hmom()@sﬁmmneu@eamfwelﬁ#@ﬁénﬁ%ﬁ‘it}“? Aisprdgse AA%ONYGr ogen,

hydr oxy, %V? S Q@{)ﬁd%oﬁ%&] '713?»@5‘01@1&@ Gnotalakord (699?‘? Isonsptific

al kyl sul fo
2010/ 079413&9&?/Amoqmtr@m@@81%&m@009)mi@m1H@ﬂmg)r{é?1y|8%m&ﬁ|° el ei n sai d

phenyl is i gnal | t d i ndependently with one or nore al kyl,
cycl oal kyl ; %aﬁt %@’W °¥E]359a§r:1b% IL’ha gen, al kyl sul fonyl, all c%)/l thio, -0QQal kyI ,
1

~COOH, 5CONH2, Afir otﬁ}dﬁ%hei‘a;«dn&)xyprovhhl wakk PPP Bifiinfebitais epd tir R2 and R4

b nmbj ned t t h I nber ed
g havi nghBmseatay Gorre S by SR AR Qs rbiqbEE effadporiToer €

exanpl es i %ﬂhh‘é&ced‘l@ﬁclefﬁ&ﬂ R5 is selected from hydrogen and optionally
substituted al k nal I'y
substituted gr oéﬁ@oéte&g]&et ‘é"&n‘?pryf)rﬁe‘éfl?&lfdss < Eip%dwf ]InE%}t&)é%ed‘g g&latéam]lhp ani no,
RONHal kyl g 30 M M)iNdrivilkey | due 16 Rtmatich Relmctevesﬁk@cmlpdammﬂ)(ﬁm'gﬂm ogen,

Car hoxy0i c o Widbeind vy 2y & 1 8ah s R iy sgRee e of @

tetrazol e, v PHRLR inhidRHSRRIGEd 6f suciXBerand dhemithl antbiityl duedy freatiore same or
different and are | ndependently hydrogen, 15 nitro, hydroxy, cyano, fornyl,

acetyl, halofipestivesiieiapiRgraziesubst i t ut ed groups sel ected from anino, al kyl’,
al koxy, al kenyl Ye%MYBbje&NE herinkiyto préviad ®piokask &rkiyd preparationalf kevey | , aryl,
arylal kyl, heteroary het. erO(I:JXacI yl, heterocycl oalb),k%/ t’ﬁt S(Ta%tocycl yl aI kyl ,
het er oar y| BRIV mhlbaoréaﬁbé (Band theirphamgcerticpla3oecRiddle B ¢ or m

"substi tsut ed" as used herein refﬁfﬁngg,aqﬁﬁnlvgmdnon wi th any one or any 20
conbi nati on of the fol | ow ng substituénts: hal ogens such as fluorine,

chl orine, brom ﬂikscaﬂpddam@pmeuﬂdyﬁffbﬁﬁrmmat@)o cyano; oxo (=0); thioxo (=S);
azido; nitroso; amno; hydrazigo; fornyl; alkyl; alkoxy; aryl; haloalkyl
groups such as trifluoromethyl \ tffbromonmet hyl, gtichl or onet hyl and the

| i ke; hal oal koxy groups such s OCk —=( -0CF3 and the |ike;

aryl al koxy groups such as h&nz Ry, phenyl et hox n-and 2@t he i ke,

cycl oal kyl ; -0-cycl oal kyl rt het erocycl yl ; heteroayyl ;\ al kyl am no; -0-CH2-
cycloal kyl; -COORa; -C(O)Rb; -C(S)Ra; -C(0 ~re Y

their derivatives, analogs, tautomeric forms, ' stereoisomers, polymorphs, hydrates,
solvates, intermediates, pharmaceutically acceptable salts, pharmaceutical
20  compositions, metabolites and prodrugsv thereof; wherein Y represents -O-, -S(O);-, -
CH,-, -CHOH-, -CHF- or -CF,-; m, n and p are integers and independently selected
from 0, 1 or 2; X represents a bond, Ci-Cs alkylene (e.g., -CHj-) or -C(=0)~;
R! represents hydrogen, optionally substituted groups selected from alkyl,
cycloalkyl, cycloalkylalkyl, cycloalkenyi, aryl, arylalkyl, arylalkenyl, arylalkynyl,
25  heteroaryl, heterocyclyl, heterocycloalkyl, heterocyclylalkyl, heteroarylalkyl,
heteroarylalkenyl, heteroarylalkynyl, -N, -S(O);R", NRS(0),R", -CN, -COORIO,V -
CONR'*R!}, -OR", NRR! or -NR'®*COR" or a group selected from:



) NRaRb; -41aC(0) NRbl e; -N(Ra) SORb; -N(Ra)SO2Rb; - NlaC( 0) ORb;
-NRaRb; -NRaC(0)Rb; -NRaC(S)Rb; -SONRaRb; - SO2NRaRb; -O0Ra; -0RaC(0)ORb;

-0C(0 ) NRaBhp10/0@€(18) Ra; -R aNRbRe; _RaoRb; _sRa; - SeRa/IBrdo/e@@OBRa; Ra,
Rb and Re each independently repr esent/ hydrogen atom 30substituted or
unsubstituted groups selected from al kyl; al kylene; aryl; arylalkyl; WO

2010/ 079413PCT/ 1 B2010/.000008 10 cycl oallcyl; heterocycl }/I ; heteroaryl and
het eroaryl al | cyl anf-Ra, MEORC are a)yso conbin ® forma 3-7 menbered
ring having 0-2 x@ﬂ\a} oM\ Ihe ,substiy g}@ngs y he optionally further
substituted. The tefm ™af kyl " “ref®rs to sStrafght own=Branched aliphatic
hydrocarbon groups 5 having the specified nunber of carbon atoms that are
attached to the res %E t he_ROI ecul e by/a single atom\Preferred al kyl
groups include, wt i mtagfon, nethyl / et hyl, \n- pfopyl , isopropyl,

butyl, isobutyl, t-butyl, pentyl, hexyl, heptyl and T eﬁl i ke. The
term "al kyl ene" r s to n- inn repﬁ\gsenfjﬁs i nteger. Non
limting exanpl esyof }al | ehe grouplinc ~CR2- _CH\Z_% - CH2CH2CH2-
and like 10 The term "hydroxyal kyl " ers to an-al kyl oup as defined

above, wherein %Qreﬁ{)RMWp?esQ{tS fiytigogah by bubsiit@id@ o uld)bktiogetcrbas sbleeted r epl aced
with an - OH group. n -lFrmting exanpl es of hyﬂ(ro‘y%b%L groups 1i ncl ude

- CH20OH, - CHRGH20], alkorp GRzcHRoEpxykdotnbalpalied, alkppy: ¢ s &gkt er s to
aromatic ragi Vi NG Soafii@nd Cakhon ahf WhiteldaryllS hemyocheyloptional I'y
substi t ut egg%}@léﬂ%lﬁ f rrg}fceoasuggifi tgignts.a?ﬁPrg?érred ar.yl g{ﬁo%)’ﬁ i ncl ude,

wi t hout 51 i metemcmmalmhéﬁyﬂopquiwﬂwreroama&ﬂwafbwbﬁé%@ Pr 2399 ke.
Substituted, or .unsu i Lu eNgifdsOURR HaflesashyRiamiengid hnghenyl ene,
napht hyl ené‘l,erlgar%ltvﬁsr a%%#ﬁ?eﬁglg %ﬁgﬂrﬁhmrii ene, | ndasnylygne and the liKke.

The term " diygtoahdaytks. refers to an aryl group directly bonded to an al kyl

group, 20 whi ch_maysbe t.i Lt Wi . ARb&nsUlR§L i tuent s.
Preferred aryl aIRk’y?é ﬁpgggslnﬁﬁﬁdﬁgfq%?%%%%t@ﬁ%r{’g{}/i@f)n? CI—%EIZGHS§ - C2HAC6HS
and the |i Kgloalkyl, cyand)dytexyalkyhealsotye pikiyisatfonybfadipdthiop phensi-8Pealiyk o 15
menbered ring radi whi ch consi f r . ; f LooneRe to five
het er oa]tooné‘né‘g‘?’egﬁ]ggk?r 8rmpﬁ?r{y?a218§’n,%h§ﬁ§ls Sﬁgrﬁgﬁygiigﬁﬁéﬁdﬂ%’ sul fur. For

pur poses ofinddpesidently eith oond he hetrer dkyic| dyclopikply @Boxy: aciased heiegebe a
nonocyclic, bicyclic qQr tricyclic. ri y an( e_Mi osphorus,
carbon, oxydefsienyy Iaﬁﬂ}m‘ﬁ’t a‘?@a’lﬁht e Zé@gi;@l :&éi (?’i n%ﬁzrrdég?@groxp}gy be
optional |y 19xiafliyZachih® ntidy roRSareXR Yeni tercostbated sogether adfdinmiaorptiokedly ni t r ogen
atom nmay be optionally quaterni zed and.the rin adi.cal partially or
full'y saturabatutedf-dpamembgre é‘ﬂléf‘%\l}%w|h°t§F°oaL‘i%‘§9?e§F€%8§§f“Wﬁ%ﬁ?’ limtation,

azetidipyl, acrighinydiectdagiarriideogeh whd optdnalesnaiitekakyllgroupenzof ur anyl ,
carbazolyl, ci nn06I_| nyl, di oxol anyl, md% i 213 nyl naé)pgt h%“&’h{}%l' K
per hydr oazepi nyIR” ipprieries fram hydspgenotticsa vty S,t%‘ﬁ‘f‘fle%S SERYES S b azi nyl ,

Pyri dyl . | PLALSSIY], hydtblakY], amiél RATAIIS1hd RENHOERBNHuikyl; qui nol i nyl,
i soqui nol i nyl, tefraz I'yl, "im dazol yl, teg rahy%rpl%l soqul nol i nyl ,

pi peri di nyl, pi peraadRayie selevigsl fromdyydrpgem slrkasd /by &s¥slo/ 000008

homopi per az: nyl 1R32f591§8]l%§§,?i-@ﬁ4,| ._‘Cd(%ﬁ{)&r%l isosRifdtt @tlulcarbéxspiclmrd @@dhyds,-l .
pyrrolidinyl, pyrazinyl, pyrimdinyl, ri dazinyl, oxago azol i nyl ,
oxadi az20 yl SOiH.i eB©H)b,, -RBERY} ,-Spsw&léi% yietragoldo  SRUPR o nﬂ%NR% azol yi ,

t hi azol i nyl  __tdu-az0!l i di 108, i azolyl, isothiazolidine 1, 1-dioxide,

qui nucl i di nW{,dalcg%t P gd%é]oﬁxlbg}{ngl%ml ndolyl, isoindolyl, 5 indolinyl,

i soi ndol i nyl, ock¥dhydrRi mehyl yd the cratna oy i férensi and oiry iindepradamyahwsieagsBui nol vl |
benzi m dazol yl ,  thiadi azol yl enzapynanyl ' Zegqxazol yl ,
t hi enyl , rmP‘(S‘}‘?oW‘Jr}VW CY‘H’PO?%’?%IIESW Y a,lo%eﬁi 9 %@?gﬁ%@%@ﬁggﬁﬁugg?ge fury!,

t et r ahydr of oyl amih&talighyaticonpydtiemyl, alkghylocyeloplkyl, icgdedindatirly ¢ycloalkenyl,

oxabi cycl o[ 3. 2. 1] oct gane, . 3-0 ag{ cla. 3.2.1% ctan

3- azabi &ycl 8p3. zf.Y%]l’agt iﬁ?-r%}'yﬁa cfifeerdlics it eg?r‘c’:‘?c‘:’%b?‘éy.l’z beferepialt 10 The
het er ocycl ykarbbfilic’ A8 GalcaboyylReadid taativaided scledial fraim estmsuahides &td any

het er oat om or_carbon atomt ha% results in the creation of a stable
structure. nhalides, bydwoxpmicaeidig B}“gﬁ’f‘%‘ﬂa’“r efers to an aromatic heterocyclic
ring radical as defined above. The heteroaryl ring radical may be attached
to the main structure at any heteroatom or carbon atomthat results in the
creation of a stable structure. The term 15 "heterocycloal kyl" refers to a
heterocyclic ring radical as defined above. The heterocycl oal kyl ring

radi cal may be attached to the main structure at any heteroatom or carbon
atomthat results in the creation of a stable structure. The term
"heteroaryl al kyl" refers to a heteroaryl ring radical as defined above,
directly bonded to an al kyl group. The heteroarylal kyl radical my be
attached to the 20 nmain structure at any carbon atom from an al kyl group.

—— M . Y v s .



The term "cycloallcyl"” refers to non-aromatic nono or polycyclic ring
systens 25 of about 3 to 12 carbon atons. Preferred Cycl oal kyl groups

i ncl ude, wtzhmut7odiBm tati on, cycl opropyl, cycl obutyl, cycirapsnowyiopos

cycl ohexyl, cyclooctyl and the |ike; Preferred polycyclic rings include,

wi thout limtation, perhydronaphthyl, adamantyl and norbonyl groups,
bridged cyclic groups or spirobicyclic groups e.g. Spiro [4.4]-non-2- yl
and the like. 30The term "al kenDé¢tailededeseription an al i phati ¢ hydrocar bon group
contai ning a carbon- arbon I ch may be straight or branched
chain having aﬁ%ﬁ?m bedage q ??éﬁﬁléﬁﬂgﬁgﬁgﬂ¥§%|ch may be optionally
substituted by one or nore substbﬁuents VO 201Q{07941312PCT/I82010/000008

Preferred al kenyl groups imgcl W|thout | i mtafion, ethenyl, 1-propenyl,
2-propenyl, iso-propenyl, 2- = T o8I —X1- but enyl , 2-but enyl and
the |ike. Theterm}’ary yl" refers to aromatiC‘ring radi cal
directly bonded to an al®enyl group. The aryl ra ical may be attached to
the main structure at any carbon fromthe al dup. Preferred

aryl al kenyl groups include, without Limtati on | et henyl
phenyl pr Opﬁwyfl dernvdtivese ahdlegs, tautomericTfpgmg.e I"t?FPmFFé]Peéf' o%%??%rpﬁ‘%ﬁyﬂratqﬁef ers to a

het er oagyl rjing raﬁreﬁlﬂ%dlg(&r eclgl{aym&gﬁrqﬁﬂyt OacBéptablk € Nillts, 9F ghaBmackivicahet er oar y|

radi cal rra b atta main structure at any carbon fromthe
al kenyl gr @uqnposﬂroeﬁ,enetwhtte@@rma¢rygﬁaqhkréﬂfyI groups include, wthout
10l imtation, Wh@re%lﬁﬂe?)pe%&ﬂ 20- p_)srgf_ nyligt kg, angeladoky; propenyl .

The term"” aIk I ers to an targ’roup attached via a sul fur |inkage
to the rest of trheand)betcuhfegermdonﬂernﬂ;de s@bmeéﬁram(y ls@isti t uted by one or

more substituents. Pre fey=oh-t hout |imtation,
-SCH3, -SC2H5 a e]?rﬁ%en{ ﬁ(boggfﬁ d%hé?' %S J()e'rds to@»an al kyl group

attachad via anROxygesentsi lnydawnt optikﬁialtl)h eulvsesmedogrotl?ﬁe setetesk fow. albylef er r ed

| k | ud t lik
'?’heoi(gr ?nr O%&P%)‘E@’ %P"glf’ae&lalggu CPICloam( B Egr 0 p éﬁgﬁ%eéy (%%Ugn%g%l/%ygﬁl I : nEage
to the r estheg&oawle h%fdéyd.]icermg:’r had‘tabr:}ewlztlkyﬂl dlwrogrydﬂllpé hefietoarrdalkefyk hout
limtation, -0- et tbglikyl am no"
refers to amteacrarzmlkrg%upNa h‘rglray g@éqgt déﬁ &%8?%: arﬁ%ﬂrﬂnin% 1¥nkage to
t he rest ofoﬁlheNrmRec%IeNRPc@kelrcrrecgr@IpIgﬂeaad fiomgr oups i ncl ude, w t hout
limtation, -NHCH3 N( CH3 dthelrke The term "al kynyl" refers

to strai ght or bran rogar radi @ havi n H'east one

car bon- car bon trr‘Té nq an |ng in t\e agnge—“Qf E 12 carbon atons. 25
Preferred al kynyl gr“bupé" i ncl ude, Wit hout linitatiof, et hynyl , propynyl,
butynyl and the likey_ Th erm"ar | kynyl " @s to an aronmatic

ri-ng radical di recLhS/\tﬁ'ondeeI—( n al kygyl wgroup._T yl radical nay be
attached to the mai n\&tYucturevat any caxhoh atom f t he al kynyl group.
30The term "heteroaryl al | cynyl refers to a hetero ryI radi cal directly

bonded to an al kyn gr oup. hei@g radic //may%tgle attached to the

main structure at /an ‘. tom oAl k;LnIny rouyp. \WO

2010/ 07&?1313PCW 10/ 0 term ] rekerg.to substituted

or unsubStituted nonogyclic o r ubl &idoyegsat ur at ed
3 dePI‘SSGH{Sﬁ'&?rggoa?r s'uﬁs’tmﬁ?& M‘ u%glﬁ)gtllg{ed ug I\el

or aromatic cont SR ons selected from The term

"anal ogs" rgb@r dkylp atkospt aod, lmifrqmqus havlhalk,sﬂ dilkbe, ﬁlrkmﬁl,paﬂécrﬂl vb
structure by one N ato For grmrpund in
whi ch one o?quy%llgﬂ=omqy%roﬁlg@y§ar er st ?‘EI be |hs??8r1§e@ace Smgt hOxygen is
an anal og Oflet&@éﬂl?ﬂalkyl heteroaﬂdﬁ)alk@l’ etesbaryilaliatl iov e carbekydicsacidoorapatblasyticc al
conpound or nol ecul e nmade jarent n or r m cal
reacti oR& serith dggvatiygs éilFﬁS“[ ’E9H‘ ti$idr 8Y Iéir%%{?cbcﬁ ha‘é‘%yﬁ% o é 15“% % & i cation,
hal ogenati ofyfpgnidg. | 1 ke. >

R? R® and R* independently represents hydrogen, hydroxy, halogen, alkyl,

haloalkyl, cyano, hydroxyalkyl, alkoxy, alkylsulfonyl, alkylthio, phenyl-S(O),-alkyl,

Q




10Typi cal anal ogs or derivatives include nol ecul es which denonstrate

equi val ent or inproved biologically useful and rel evant function, but which
di f fer stwocbwwebdiy fromthe parent cqnpounds. The ter mptmaBzhaobiobes’ refers
to the degradati on products of the coﬁpound of formula (1) by one or nore
met abol i ¢ processes, exerting desired biological activity. 15 "Tautoners”
are defined as conpounds that undergo rapid proton shifts from one atom of

the conpounuirop -NRSREror aplsmyletkyt hwheeifpeich Phesd s eptionaly SBRTBIRY s

descri bed her ei y exist as.t onREE Wdithidif fa8RPt RNt Bal6denat t achment
of hydr ogerlP. ewgerlgﬁdiv@?lduoa ?Euﬁgltﬁe?g&és%v\el Ilgyas am' X urcg t hereof are
enconpass edikyistlfonyt nylkylthits -6102allsyluCQOH: )-COMNIEu rEHEs noFeOH; hgdie®fpound of
formula (1) ¢ be its deri i , | Q3Sincl HeREBEd SorOf BRtionall

st er €oi sorré?lg?lp}gewﬁor fllgré’l or;ﬁgzt)ér?éreg ca?o%t%orrerén,e p%%eyrmr ohs. sgﬁfgt Js,

i nt er medi at@stitupldat-Maeutbersd | ring laving B4 béterosaioms selgsted fiem itQ@ erd S;

conposi tions, netabolit?s.and prodrugs. It is understood that included in

the fanily P lEyiRet RISyl a (1) are 25 isomeric forms including
taut oners and st.gre i soners (gli ggt ereoi sgrgéic *epant i qEt’s And geonetri cal
.o SOS 2 . 3

isomers in "E}ycor X Ziwconfigurdt |emal i a mxtur E -and Z
isoners). It is under st t hat sone | Jc forns h as

di astereoners, e loofrer s andogeonetrical ideners can be ssepar at ed by
physi cal and/ or .chem cal tﬂg%s and hose..ski'd in.the art.
30Conpounds di s& &?sséglaﬁgfr@gﬁ“y e’é%%squé%aﬁl issbgsfléltegtacllal%ﬁei%ﬂlog%’rrer s, racemates
and or m xtur eRs of seRBRAFoRBIdogai dptisratly astistuedgerups sbdtedsimh alkyingl e

st ereoi soners, racemates and m xt t her i ded to be within the
scope of t Hkoxyalkdcydrrsyplkyl, ﬂ@@erm@kﬁm@%ﬂ%’gﬁﬁ%mmlo/ 000008 14
The act{'ove conpQuRgeR Uk cLiasari&Aly@bsn, dkylpheppdred/i n any solid or liquid
physical form fqr exanple the conpound.,can be in a,gcry%/.staldl i ng ggrm in
anor phous f or m ®diif hxdregen. &Nﬁyﬁ?m?ﬁ)or&ﬂdwﬁfﬁ%e %Itlrﬁlcaﬁ Pofigped g as -
Fur t her nor g 3Hhe_B% J0upg, ekt | CEENRIBY ! baetiizelonCoOR'Yr -conmPR'ed : or

aggl oner at ecﬁ particuf ate grlanul es, 5powders, oils, oily suspensions or any
ot her for mMRIO@GRi”d)rGCQOQQR(%);physi cal forns. The term "protecting
group” or "PG' rgfers,io i a6ty d@dedarticul ar
functionality wlﬁel 8n(§p§r m %Yi%lfélg[ﬁ%ts nletl‘fB% Sﬁ%ﬁn&%ﬁfﬁé%ﬂ;}ﬂghg@# ?ﬁ% cgrrpound to
react. Por sharpldsxyacyahanformylpacstybdtalaggn, gtionsily|ssbsiitietharonpsysiectedt t ached

to an am no_group that block aor or ] i alkehyl,n the
conpound. 1%8'%6\“?%%13%8@56 S ﬁt@%ﬁé’igyggﬁgﬂ{%@fb&gﬁg&ﬁﬁgggbe ngt limted
to, acetyl,aryli fabyislkgac etgtoaryll,- bhdtemgschyl,bolmrogyBtrelkyl, besseyecyslytedithony |
*hyll oxy- prEREEET A GBI Al 40 TS SUBEI uent of a hydr oxy group that
bl ocks OL pr ot ectis t&rlhl_e“shysdignw afspamltﬂe?majefdryto ss:)dtﬂttatgheyiThwdyowplercti nng
groups, but are not |1 m¢t .to, 1nclude - acet nd. sl ! OXYy-
prot ect 2hg epmhiptiop ef e foljoyving %Hﬂq"fsugﬂ?g%f Sllcﬁés @5?rbn8k§/}x(!§%ngﬁbr0@%t bl ocks
or protect s;fdhRdfRl BPdkYxy; UkiEb] eyhabi bxo (- trhibke (€S hoidy; pitot@caning gr oups
include, but are not"limted to, -CH%CFQlSO Ph, cyanoeth Itiﬂ ethyl

2- (tri met hyhwiazjnoy dompl; abykt 3kowsi Rpls ?9%11%1&% h§A riiuorometiys,

2-(p-tol uenﬁﬁwrﬁ&ﬁ%ﬁ,e&momn;’aﬁ ol tthO PRE el Kok Rydubestighl as DECRheny |
phosphi no)ethyl, nitroethyl and the |ike. 20The term "treati|

"oor
"t reat ment " ~QFHi, Q€T andiihe dikerearylalkowoennsiseh 3shentriRay: pk(efyle%&@(/% ing or

del ayi ngst he.appeal ang 10f-00§fé‘- oRficy EHeRr Syt 19; OftherGaTD ta0iyRantifio; t {IBCHL-at €,
di sorder%orﬁlgon i’tacﬁlglg evel 0 ircl)g Th a su 'gct t hat maé pe afflicted with or

pr edi sposedcyeivallty -SOQRS; -GHDSR: de)R -GONIRIR S MNBLE( RhNRYEORex peri ence

or display cljni p, O i W, cal,Sy.mMpt b tF e, _dhRArcer_ or
condi tion; (Ql’ﬁgﬁg)sﬁ%a#bi fﬁ@ﬂ%ﬁ[’stﬁx{eﬁ ’gipsmgﬁgg%ér Hﬁ&ﬁ%&l{d’l t?%ﬁ? Iig)‘.?e. ,
arresting ogoLeRARe] JaR?! TRy RO PUEONOR R O RE SR NR RS +-RTGRYs tSR3ne
clinical or subac_l i ni cal ,Synpt om t her eof ;. &rﬁ (3%1 relievi n%{d%he ditsease,

i .e., causiRPRedresTPn: éf’a Bﬁ@nétlﬁteé‘,ch dndegrrsietlyy rereehd TYGPEBrAY: | east
one of thei LeliniCal uRkubSHREH | Ripd! scRYER LIRS allbicalbpned; idrylf araliylbj ect to
be treated is either statistically significant or at |east 30 perceptible
to the subject or to the physician. The term "subject” includes mammal s
(especially humans) and other animals, such as donestic animals (e.qg.,
househol d pets including cats and dogs) and non-donestic animals (such as
wldlife). A A "therapeutically effective anmount” means the anount of
a conpound that, when adm nistered to a subject for treating a state,

di sorder or condition, is sufficient to effect such treatnent. The
"therapeutically effective amount”™ will vary dependi ng on the conmpound, the
di sease and its severity and the age, weight, physical condition and

—_- o Y b1 - o . N .



15 substituents are selected fromnitro, am no, alkyl, alkenyl or al kynyl,
ammoni um sal ts, substituted ammonium salts, and alum num salts. O her

phar macewvoealdoroascept abl e salts include acid additi onpsaiiBzinh@oes
appropriate such as sul phates, nitrat &, phosphat es, perchl orates, borates,
hydr ohal i des, and acetates such as trifluoroacetate, tartrates, nualeates,
citrates, fumarates, succinates, pal npates, nethanesul phonates, 20

benzoat es, csadalioy lt@scychinitmesyl fnbatwsarylababerishResR” #1d/RepS s phat es,
and ketogl utarates.. Yet  ather, phar N : ancl ude,
but are not"orgg’lﬂ‘?‘ft&forfrb? 3 dl&?né‘?eﬁ%d?riln%}%%)(gﬁnleﬁ? ?tgﬁlg]?lt ‘?%g&é‘gﬁéﬁﬁﬂ s of the
i nvention Wk bpticabiyyfurthed subleisuted. al kyl sul phates such as Mel or (Me)2SO4.

nvent i on | nel udes Akt f6E R s S blegBH PG RRReon BoubC Present
met hanesul fgNas ehe SpedifRl eunfiue of Raben abnoxihal atatatled tbehe oest of thal i cyl at e,
benzenesul fonate, and napht hal ene-1, 5-di sul foni.c agi d. . ..

Phar maceut inedgeplp bd(i’c%’b%q%mo@' gfﬂ%?féetde@cyil SrPBHRChde Y é)gt imitatiop, methyll vent s of
crystal | i zajyPR-propi issprabyt ®agl, Ssoblyk -bawh pergished], hépgylpné grertkei nvent i on
may form solvates wth standard | ow cul ar . wei ght sol vent s uging nethods
known in the arThe omTidkvimer miers iR e ShsEY ?ir%%%senatﬁ P LT esent

i nvention qmﬁg S&mples bEARY IR BoGPRBIMNLCIOE, -CHECH-pSENCH,OeRNd bke and a
phar maceuti ca % accept abl e exci pi ent such ills a phad%gace%)ti calllle\ﬁ/eigccept abl e
(t:)ar ri erIQ_ortdi | udhe .‘ferlnl(é;g’é%ﬁﬁk%_, r?ffsé t%@ﬂﬁggﬁ iJE;UBfaSt _niﬁlr Ié{’f‘-f\?itw |th§\£13ti on may
€ assocl a k d 4082 aBedewith fn €0H gdatpNNo

2010/ 079413@%3@?&%8%610/ O}g%g%}g algﬁa gg?arri er or_a diluent _ar iluted by a
carrier, orligntingssemples Mfn hudrexyalliybr grovpsi éwludgy b2 t’ﬁgﬁ of an

anpoul e, c er, or other container. When the carrier
serves as g&%ﬁlﬁgﬁ%@ﬁ?ﬁ&%}?ﬁgé a solid, sem 'solid, or liquid npterial that

acts as a vehi clTeg teemciapilerefers trarpmaticupdiealy having Qo ih8teB AHBENE Hhe acti ve
conmpoungd. can be 5adsorbe | ar | i fhsGa0ki M8krred Qfyl XaUpRI €, in a
sachet.1d5 may %@pé%r%ap?esglb%{r%utgﬁl ?’ggﬁ}té (?rrar;l/]%ll%n%: tsjtgltg a _susth3 ned rel ease
material , siucbdeaswishout elimitationn oteedr aephthyl, ghdaoxk ybipkangt @adaths, 1§ one or

m xed with X. .The phar ut i Si,i4, 0 O i @fe,0ne or
rore. phar meined Py SRR ey BRAPDSUEAR TRAR? MEEER

enul si fyi nonapB@iyiess, astimpearyttinagphageuitrglenep indswianerngd thgdikes, salts 10 for

i nfl uenci ng ox ic pres » buffers i t Lldvabhng agents,
col orants, or gﬁ@;‘e&?{ﬁbia@% r%f#rsttﬁgn]éua/?g%g‘é ﬁgéﬁ&%@gﬁﬁﬁ%gé{gt%a}?
conposi 49 OnwRith a§ Hervpebhdligrubaiyutbeby onaol moredsubssitestst Brefarsd iagdaligdi ck,
sust ai ned, or del ayed rel ease of t ti -ngr edi after adm nistration
to the subj %re@psalgch&?pwk}?tﬁ?}%%% égﬁkﬁéa;i‘bf’n% nﬁéﬁeglﬁl " 15Exanpl es of
sui tabl e carri ergeisii #dRrodyullI"atRrsnot stablaitteds tmbumd eing raslidat, whishut i ons,
al cohol s, pol yethyl ene gl ycol s, _pol yhydroxyet hoxyl at ed r .ol peanut
oil, olive @ﬁnﬁlﬁtsgﬁlcaﬁoﬁ,at‘rnér%ﬁ%g?mtéﬁ"rtﬁ f‘é)‘flebtﬁ?er t%?sogeief’t%g%ﬁrginﬁt?d Segnesi um
car bonat e, gﬁb@ﬁ{orus%ﬁ}géﬁ%arshﬂur. &Y b@B6ses BRGNS Hivamiont thaheeweydialrng gel at i n,
agar, pectinh, acacia, stearic acid or |ower al kél ett_hersdotfh cetlcl) lélllose,
si | icic2aci tdichlamey bech qaonopyalicy bigysli einfricdellc FIBE Sy IR I RONEG Veer i des
and diglyce *@@ﬁm&%&%&%%ﬁéﬂ biokulfuibiovhsag itk B&éBE®lic Piak yaKy: iyl ene,

c

hydr oxynet h uf ose and pol yvi nyl pyrroli doB,e_. .. The E‘{‘]‘ar ceuti cal
conposi t i onsptivaglhbexifired toriaeiars eridation sk, Ingag ltlé%éh‘f)f"émg%fb%t é8% Yabl et s,
soft or har g, g8hil ihrerflEAOSATCHN AR Ay LOBaiBEly Yihullygiaaica et onder or
pell et form™tTroches an ozenges, aerosols, solutions, su%ge si ons or

25pr oduct s heerotyehil cabupapptlideatiithout, limigasioa azetidingly @gridinydy b ?fg‘ﬁffo > havi ng
tal c and/or a car dr i €LarBizoRi NA8indBhyil NQidxbkAylar ehdeRsihylcul arly
sui t abl OfoPengP(glP)?%g%l ib%g%fglﬁﬁyl’ Car Z'(I)'ﬁ/'le’ r our%e %f a;jnj niﬂ}ét rati on may be any
route, whi chagitfyeidinyliel gerhycdaorzprinyls tohenazioyh v ephenothiozing: ofPherEaziiNlent i on,
whi ch i nhi bi t he .enzv.nat i Vi f 5dMyE, OqlilGkafRAr QRidofihe, OF
desired si t@ﬁtﬁ?la{i@fli d°|¥¥l Ui@g@&é&l? El%ﬁg)g’ o‘ﬁﬁgémmﬁllf’sgr{at i.ao_ﬁﬁl %@I Sde;ﬁ but 30
are not | i midogsindlinyl, aetedzplyhasédazolyl temhpdrgisodwinotinyl, pipetidieylnaiperazipyly ader mal |
transdermal, parenteral, rectal, depot, subcutaneous, intravenous,

intraurethral, intranmuscular, intranasal, ophthalmc such as with an
opht hal m ¢ solution or topical such as with a topical ointnent. The oral
route is preferred. = WD 2010/ 07941317PCT/ | B2010/ 000008 Preferabl e

carriers for tablets, dragees, or capsules include |actose, cornstarch,

and/ or potato starch. A syrup or elixir can be used in cases where a

sweet ened vehi cl e can be enpl oyed. Li quid formul ations include, but
are not limted to, . syrups, enulsions, soft 5gelatin and sterile injectable
| i qui ds, such as aqueous or non-aqueous |iquid suspensions or sol utions.
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normal i zed via inhibition of DPP-1V in a subject by admnistering a
therapeutically effective amunt of a conpound or pharmaceuti cal

conposi t iwo 20fo/grpasent i nventi on. Descri bed her ei mcrapaligoooaosret hod
of : treating a netabolic disorder, | ohkr i ng bl ood glucose, treating Type I
di abetes, treating inpaired glucose tolerance (1GI), 15 treating inpaired
fasting glucose (IFG, preventing or treating hyperglycem a, d%I alyi ng the
progr essi ohombpiperpanyle 2-graagerinylt creninghc @Y(PIEF) Atriperiipwyly (PYHPAGRY es,

del ayi ng the_ progressi. f =i nsul i equl.f Ty Ryl fRgiEs to
insulinr eé’éﬁa%inﬁg W%Qﬁyf’)d]ﬁ%gfg?&é@,’ u(%)gﬁ%brlgégq*hégdﬂtﬁ 3 %}%%agér) y.and_/ orﬂt he size
of beta celihdanylptisxelyi,nigoxazolidiewds fhiagolybt thiagalinyl, dhigeolisingl.i ispihiazdldh as
apoptosis of heta cells, ,tr.eati [ e g d 205t i ng
obesity, r éﬁ’&?‘%ﬁoﬁﬂ‘ae aﬁééql?’flge%orqq?lﬁglﬁég‘g'rlfg rﬁécgﬁllgzeogfg,ﬁ%’r gg‘tﬁyibg’g' léglgl&i’?}%lf deni a,
hyper chal esid@tiayle ioidoliyldoaiintiicndobyipbdtahatiosamdelyhpleraiydgiseawiole, coronary

artery di sease, ., ertensio eripheral, vascul i t hy,
reti nopat h??“%@f@%‘@%‘héli“ a g’p’t 5"”}2? AT eé%%tg{azoﬁ%lhfﬂgﬁ%gﬁ%o}y?z,eﬂﬁegﬂ?
st eat ohepatphdrpolinyl, e@idnigpiatingl i thieatorphodipgp silfoxidsycfurgs fetatiydeafiirgl, bowel

syndrone, treatnent and/or prqgphylaxis of a, dise 2 ele om

di abetes.  rigFYeRITR eRemanTt Mrhipme ﬂ%b}C’P/‘?‘ﬁ@;sze'}]%%‘aaﬁ?er éd%?@ 460

tol erance, [5Bf1hQEIBAST YaRBWHLlofH B Hassne-Péilione wdnBh-akebidyciofd.2. Uoctenaat i ve
colitis, Crohn"s disease, qQbesity, netaholi.c syndrone eur,odegener ati ve
di seased), clhgrieterasnelyl dng gdical Iﬁﬁébea?ﬁ?f"%ﬁgﬁ? the rﬁ%llg SUNGIe apany hseg r‘jgagoc by
admi ni st eri RQ.Bok NEMARA Wshkainltie &Ed0E bf ¥ SameBHRtur@r phar maceut i cal
conposition o? conmpounds of fornula (1). 3

I K 0The conpounds .ofl fg#ml a (1) may
be admi ni st er ed The teimheieoary! sisfras fo-n ajomat hsterpoy diciiedadieal &8 ¢l e at ment |
prevention, eli mfhaddiQBaryPlihg \thdtdl Ahayd be AEIEQ 116 tth® Mad striture aitizoys
di seases asabﬁlééhﬁﬂgnltéééaa%%vé, ge. g., T?(}geel | di abetes, |GT, Ie\lj@1 obesity,
appetite rciptdreatommer orrbers atamiihaiorgsuls ik Ssersaior P A glaklgefuctureyfe term
2010/ 079413 /9 se gl @dieanBouREnef sbeematha (1), for
t he rrangfacth%éeojcgﬁgaé&lmgig%g@né%% fh gtremtc e t?leéat rre.lnt of the above said
di seases. heterocyGloalkyloinsoiadidal rody boztizahed to the mpiB SERGtWEEE 9 BIKPAGM i de
dosage range. ILn choasgi i . k&tSurkt may frequently be
necessary t?fcﬁré’ Pﬁtoﬁqﬁgﬁqgsuﬁls énﬁgég%ﬁgggggg@gnd wh_ern the condition is under
control to reduckhetidre ‘tosageylalfyld refrade a Heisraw! ving radifebesrielingb#PoVhe node of
adm ni strati.on, on the therapy desir ' ] guRéeligs ad. the
subj ect to BEHY B%dtgﬁ%%ﬁlaafti(ﬁggr 80 ;ﬂ hﬁeﬁlgtgﬁ({aggwlﬁgﬁgg&%%ﬁ to be treated.
Descri bgg -hgagistuaiire atdrs@afondtongfomfin alkglgrppund of the invention, which on
adm ni stration dergo.chem cal nver si.on L dqoefore
becom ng 10 acti tﬁlﬁ‘brﬁ%%%ﬂgg‘f@gﬁ §%Irsstt§r?clgés{?r8%%@gghg(r}% angdg?%hﬁ%er odr ugs
wi || be fungdovenmlecttiebdndad iova@salkf! groupoTimoheetoarflatkiybradivalemey bmattapkad ar e
readily convertible in vivo into cg)g&gund o%?,lf o(r)urrul a (1). Descri bed
herein al sotdheBABALIEWe LN AR ARILIPTR 8- 48Y &°®srmpound of formula (1) .
15A term once depgthethycloakyBaskrs e abh-agnafipkioas of polyéyclic ting systmout t he
patent. Representative conpounds inclu

| ude: .1 . . N
(2S, 45) 21-( Qﬁe(bppg 33‘[9) Rg:_a(t(og},qtoir}%?@feﬁcfl §¥<§921_113}1_1 m@ W]lujle_:, vylglﬂt_ limitation,
trimethyl C'yeylc@cg)%gizyl @%B%???EW, EyclMeQRY Ecioctl aed 2hec Hikdy qméfemréd e;

2. (2S5,4R-1-(2-( iR,3S)_ 1H1,2,4-Trjazol - 1- thyl)-1 2, 2-trjnmethyl
20cycl opent polassichie) degst mclugdes | Witoghylimigition; rﬁ’&f-hﬁdl)ég?{%ﬂ‘r#t F?ﬂ“@a“ty% and |
net hanesul f ; bridged cycli or spirobicyclic groups e.g. spiro [4.4]-non-2-

(25, 4S) - 1- ( g&?%‘?%l %%SP-SBJ(‘ A P TP avol ~1-yaret hyl ) =1, 2, 2-

tri met hyl cypl andélmt leanmi no) acet y1) - 4-f 1 uoropyrrolidi ne-2-carbonitrile; 4.
(25, 45) ad- (2- (( 16 3R 34f1dchdr Lncford 1 ah At YRGS ardur? cdmditing'™t hy!
cycl oper%@yl am no efc%?l?dh- %T uoerorpyr raol iigj ane- -car boni%rr iﬁz_e

net hanesul f omhorecarGEiouble bond, which may be straight or branched chain having about 2 to

(2S,4R) - 1- ( 2; S, 3R).- 3- = Tr] - ) P dnfget hyl
cycl opentyl iﬂl(c%%’fggg%nfi)vﬁl&% ﬁ] %}'ofg%éf}tﬁnlgﬁi} g‘%brsléﬁ%éh Cﬁgf%%%??niegsu Bethofel

met hanesul f onate; 6. :

(S)-1-(2-((1S,3R)-3-((1H1,2,4-Triazol -1-yOret hyl ) - 1, 2, 2-

trimet hyl cycl opentyl am no) acet yppyrrolidi ne-2-carbonitrile; 7.
(S-1-(2-((1S,3R-3-((1H1,2,4-Triazol -1-yl)methyl )-1, 2, 2-tri met hyl
30cycl opentyl am no) acetyl ) pyrrolidine-2-carbonitrile methanesul fonate; 8.
(S)-1-(24(1R 395)-3-((1H1,2,4-Triazol -1-yOret hyl )-1, 2, 2-tri net hyl

cycl opentyl am no) acetyl ) pyrrolidine-2-carbonitrile; WD

2010/ 079413PCT/ 1 B2010/ 000008



19 9. (9-1-(2-((1R, 39 -3-((1H1,2,4-Triazol -1-yl)methyl)-1,2,2-tri et hyl

cycl opentyl am no) acetyl ) pyrrolidine-2-carbonitrile nethanesul fonate; 10.

(2S, 49) - wWb20(0(0rPy13S) - 34(2H 1, 2, 3-Tri azol - 2- yOret hyl ) - 1 peraBiar/nmbésy |

cyclopentylam no)acetyl)-4-fluoropyrrodidine-2-carbOnitrile; 511.

(2S,4S)-1-(2-((1R 39)-3-((1H1,2,3-Triazol-1-yl)methyl )-1, 2, 2-tri net hyl

cycl opent yl am no) acetyl) - 4-fl uoroPyrrolidine-2-carbonitrile; 12. ’

(2S, 4S) - 1- PPeférteliS)BRY} SapHndlude, Ivithoptalimitatipn,yatigayh roronensl, 2-nreRei¥ hy |

cycl opentyl.ami no) acet ~4- i gine-2- ptrile; 13.

(2S, 45)-1- (‘Sé’-‘lirt’&%,ygge)‘g%@y(l?1‘&&’%?’%?%%%2%*’%9@ 891‘2{11}@1%% -1,2,2-tri et hyl

10cycl opent y| aniThejeta &aylketyl |reforsoPyn poktate rieg fadicat isgsily bpnded to an

(25, 49 - 4- ENGBY ghraily Fhe o el ray by qtached tp e myap siructre ot any garbon

car bonyls) ¢\ RN bikk@Ti groym cRtfetrpPyarylaking] geouds darlindeniwithiobie limitation,

(2S,4S)-4-Fluoro-1-(2-((1R 3S),- 34(,4-(hydroxynet hyl )-1H 1, 2, 3-triazol -1- .

yl ) net hyl )_pj‘_u?lll,lethnp’f, BBt &‘i@?&%@b‘gﬁ}eﬂ(ﬁm no) acet y1) pyrroli di ne-2- carbOni tril

e; 1516. The term “heteroarylalkenyl” refers to a heteroaryl ring radical directly bonded

(2S,4S)-4-Fluoro-1-(2-((1S,3R)-3-((4-(hydro t -1 1.2 3-friazol-1-

yOnet hyl ) - 1o gn slkeryl ﬁ’é’t‘ﬂ&r}@)}’@tféoﬁ%& %-Wﬁ%%‘a%éf@f%%“&l? %H e E%tcag?bom trile

;\I— %(7( 1s BR)car?Po? me(nz 5hSe %fllégnyIZ gr&lllp. Prefen]‘celd heteroarylalkenyé groups inc)lud;, withouth | )
, -3-(2-((2S,49)-2-Cyano- 4- oropyrrolidi n-1-yl)-2-oxoet hyl am no

- 2, 2, 310 riliveitatign.chiendprentnyh ﬂ?ﬁ’tl‘iliylfl?ﬁ‘?@%y&hjaﬂﬁg‘%rli%‘%?a?ﬁy&e; 18. N (((1R 3

S) - 3- (2((2S, 49) 19z Arand b RERPM anQidydiidn atathed?rins o@fin Yinkiye mothe

202, 2, 3-trinmet hylcyclopentyl) met hyl) met hanesulf Onam de; 19. = .

N- (( (1S, 3R)ress-of e xeplacgye. Shchany- be. qoiigealle SypsiBisdhyrone o 1908 SRS | ami no) -

2,2,3-tri B, Wittt liHREGRE NSERE SBCI N wdititike 20.

N (((1R 321)%%%%‘%%%@%?&%{1 Snig‘tﬁlo- Zl-fll ?Jorlopyr rolidin-1-y1)-2- oxé{eet %I am no) -

2,2, 3-tri met hyl Gpeltepefalloppie rafgns yo an plkylosromnaiperds\it £B 31 NK8FIT

N (((1'S,3R) g3 (2- . ) IviitHolr HmiAlon2-oes@et hyl ami no)

D S R TbEasale SRty atho LR o inion

N-(((I'S, 3R)@GZH521nd(cIESikAS) - 2- Cyano-4-fl uoropyrrolidin-1-yl)-2-oxoet hyl am no)

-232’ ﬁli ?i E rlerTgt gﬁh%%grlmopa?rﬁ%;\(}n) TR Ay é}yﬂgrgﬁﬂ LRERCWE LR REFRNE&KALExam de;

- (2- ((2S, 4She 2eyinke foldeuler Brefirred Lirdpxy: groyns inpluds,cwithapt dimitgggn, —O-

302, 2, 3-trinmethyl cycl opent hyl ) -4, 4-di f | uor ocycl ohexanecar boxam de; 24.

6- (((1S, 3R)E 9{&2‘( %@'ﬁ,hﬁ'%??%g%?ng‘k& 4-f1 uoropyrroli di n- 1- y1) - 2- oxoet hyl ani no) -

2, 2, 3-tpg et hyl cyel togerdiyydmmbhydfasitonay alkglogrowpoasi defingd abovpgttached via

5 i 59t 3 s SR, E 5258y o

, 3- Ui WRhdY lisyetdap NG, "N{d¢H:)sandnie) likecot | NnOni tr 1l e; 26.

(
, 2
1S, 3R) - 3- (24( 2S, 49) - 2- S45F 0L di - 1- V1) ami o) -
(15, 3R -3 (24028 4o 2 orane: &L 4or vt s Otk DY i sing ! 2 no)
4

-(
2

g

2S, 49) - 4- FleHQTde kafbdn Chrbbh dfle bord 2nd havirgt inythe Jdfze (dfr2-12 vobanetomyppyri di n-
yl am no) net hyl ) cycl opent yl am_no) acet yppyrrol idine-2-ca b‘fﬁ'i“t gl ; 28.

S, 4S) 23 - ( Preferter adigpylgoups, IJ}QW%MI%P%@%@%?MY -1’29%5‘/%“ yﬁ 2, 2-

i m(etzgylélglﬁllfqi(kge?z {lam' no) acetyl)-4-fluoropyrrolidine-2-carbOnitrlle;

S, 3R) - 3- [ (1, 1- Di By teem Sovlalkamd] refern ioan arpmatiqging radical directiyponded {434 ¢y ¢l o

pentyl am no i {, g 8 DeNhdif isr@sturd it b

(25, 451 TRGL ki The B ARG Bl e Bt - 1.2, 2-

trimethyl cyohdieHeplkynylgsdercet y1) - 4-f 1 uor opyrroli di ne-2-carbOnitrile;

30 The term “heteroarylalkynyl” refers to a heteroaryl radical directly bonded to

6
2
2
(2
2_
(2
tr
29

an alkynyl group. The heteroaryl radical may be attached to the main structure at any

carbon atom from the alkynyl group.



31.

(2S,49)-1-(2-((1R 3S)-341H Tetrazol -1-yOnethyl )-1, 2, 2-tri met hyl cycl opent yl
am no) acevplproerddiaor opyrrol i di ne-2-carbonitril e met haneszhBzned@posl532.
(2S, 4S)-1-(2-((1S, 3R) - 3- ((1H Tetrazol 13-yl )methyl ) -1, 2, 2-

trimethyl cycl opentyl am no) acetyl)-4-fl uoropynolidine-2-carbonitrile; 33.
(2S,4S)-4-Fluoro-1-(241R, 35)-1, 2, 2-tri met hyl- 3- (nor phol i nonet hyl )

cycl opent yl ani n@hecertyFringy refers ital subetiied ar oswbstitiited moggeyclic or polycyclic,

(2S,4S)-4-Fluoro-1-(2-(( 1S, 3R)- 1, -iri -

20( nor phol iSﬁ%’%?%‘ifﬁ’&t&(ug65?%?%%@%%%%&%&0 %@ymréh)fbl %Pﬁeer-o %tf) rggrs %lgcrﬁdt 1;r(i)’file; 35.
(2S, 49S) - 4- K, WerN.1- (2- ((1S,3R) -1, 2, 2-tri met hyl- 3- (nor phol i nonet hyl ) cycl o
pentyl am no) acetyl ) pyrrtol jdihe-2-carbonitfrile di han st 30.

(2S, 4S) - 4- Fl uor Eﬁ(‘f-t%) ! E?nf 23 YIS K03 56t Pl I%ngmyglr %?éé%{ﬁﬁ&iﬁa}%nrtmt hyl ) cyc
| 0 pent yd anduienirRst ate)oRyioieC] 0j Sier N stamnkbdior txanipds, a268Pound in which one
(2S,4S)-4-Fluoro-1-(2-((1S,3R) -1,2, 2-trinethyl-3-(pyrrolidcp-1-

yl met hy pcy Qe P%ﬁtﬁwaé‘?f’éf%)ﬁéﬂﬁ idel?tl%ﬁeﬁ &'}tg -%é%ﬁ’eﬁ ((l)sﬁ%/nt arn|a405 gk g’ﬁ&ler‘

(2S, 4S) - 4- Fl uor aphd tdrar (deAv3tidS) e 1)a-cRedicdir @xpoynd @l helbowdmydntedrhyl ) - 1, 2, 2-
trimethyl cycl opentyl am no) acet yl )p¥r rcgl i di.ne-2-carbonitri #e; ?d%tion

(2S, 4S) - 4- ARt orompepng (byRone)ory usre, chemigal; FRagLiops i)“rcﬁe?ﬁ’d p-oprcation,

30y1 met hy poyal RBRiiol| A1 RhIGRE VPRI ldgdhdtion dndmelikali trile; 40.
(2S,4S)-4-Fl'uoro-1-(2-( fﬂ]g.S, 3R)-1,2,2-trl n'ei?ga/l- 3-i§°ﬁi R{;ri in-1-, ¢

yl met hy}9 cycl opdivpisebanalgy acdsriyrtysy inclds miolrstiss whirh grmepshpls. equiygien

2010/ 07941321 0000084 function, but which differ structurall

(2S, 4S) - 4- F%&E%édle??%@(%l%&SS) - 3% ?c(i ﬁe-l?lvfgtr o>1<1§/t[1)?npeﬁ gi lrf 1-1yeCrh§3€tuﬁylra) y 1,2, 2-
tri met hyl cyforogermaynhedmropadset yppyrrol i di ne-2-carbbnitrile; 42.

(2S, 49) - 4-Fl uor opgl- a5 (“F]%Bbéﬁé” fefs 5Ttl{ei A8 talaYon3prbdttd 8 Ydosipbi@nyt )

phenyl sul f onyQret hypcycl opent yl am no) acet yppyrrol i di ne-2-carbonitrile; 543.

(2S, 4R) - 4- Fooula{1) by 2n¢ ¢rirmore Sletabotic progessessaxpiing desirad biokagicpl atiVitony | )

phenyl syl f onypne l,ope ] iinerAo ibonbhril e; 44.
(S)-1-( by (1R 39y Afes" 3 %‘%‘h@% Q@%@?‘%%‘ﬁ*y‘{d‘;‘%’fr%‘%??’i‘% 1

phenyl sul f omepten oY thecpobopdrie yhathdratdmelchy perypquatl.i el Zhe eanoHndsy i | e;

45. (2S, 4S)-4-El yor 9-.1- ( 2- , - = Lol i = 3= ( saf fonyl)
10pheny! sul ‘f’e&ﬁ?}ﬁaeféﬁ%?}f‘) c%l(e%%gr?? 5%%#1”%‘8)2‘21%}{etd3%%§?{r1%%1%i ‘fnfeé&zg-%@ggﬁﬁqérﬂ trile;
46. (S)- 1- (Bydiddes, B indivRiual Futometshay vell-as (ndixi@reethpigbE are feoppppassed with

phenyl sul f onypnet hyl ).cycl opent yl am no) acet yppyrrol i di ne-2-carbonitrile; 47.
(2S, 4R) - 4- F’f%ﬁ?’o 5“?‘(@‘-’%‘“{%@%@ -1,2,2-trinmet hyl-344- (met hyl sul f onyl)

phenyl spb f onyl ) mEiriagin)diy,cihe penipytminoh tyrmalat §f) Ly be disi diriveti®scamatagni tri | e;
1548. ; e .1

(25, 4S) - 4- FlagisLi frms sterppisasyers; spomqiricel QBSOS PRYF RIS RHS 01 - 5-y1) -
1, 2, 2- t i metnfyhediate P Rinnbasitivsllyacrtepidopy rsand i ghaemaeutiaslbnimpoditians, 49.
(2S,4S)-4-Fluoro-1-(2-((1S, 3R)-3-(3-(4-fluorophenyl)-1, 2, 4- oxadi azol -5-y1) -
1, 2, 2- t.ri mebRipbelfesBd¥RYUSEni no) acet y1) pyrroli di ne- 2-carbonitril e;

0. It is understood that included in the family of compounds of formula (I) are
(2S,4S)-4-Fluoro-1-(2-((1R 35)-1,2,2-trinethyl- 3‘6%3 met hé/l- 1, 2ti 4- oxadi azol -
5- 20ypé§cl ispmpts foums iepuding tpmerssnd glerraisomets (Rigsiprepispracrs cepantiomers

(2S, 49) - 4- Fbﬁlf)%e%&trfc%r 66 Ss 3PElor 272 bt iRitibYal i¥mieB o iniytdre bf 2, #hd @xadi azol -

5- yOcycl opentyl am no) acetyl ) pyrrolidine-2-carbonitrile; .
isomers). It is also understood that some isomeric forms such as diastereomers,
enantiomers and geometrical isomers can be separated by physical and/ or chemical
methods and by those skilled in the art.
30 Compounds disclosed herein may exist as single stereoisomers, racemates and
or mixtures of enantiomers and or/diastereomers. All such single stereoisomers,

racemates and mixtures thereof are intended to be within the scope of the subject

matter described.



52.

(2S,4S)-4-Fluoro-1-(241R, 3S)-3-(3-isopropyl-1, 2, 4-oxadi azol -5-y1)-1, 2, 2-

tri met hylwgebmpemigl ami no) acet yppyr rol.i di'ne- 2- car boni t r iPceBa66800008

(2S, 4S) - 1- (241R 3R) - 3- (Cyanonet hyl )- 112, 2-

trimethyl cycl opentyl am no)acetyl)-4-fluoropyrrolidine-2-carbonitrile; 54.
(2S,4S)-4-Fluoro-1-(2-((1R 3R)-1, 2, 2-trinethyl-345-nethyl -1, 2, 4- oxadi azol -3
- yOret hypcycl oﬁhatayﬂlwmmrm)oambt@mh;spd ok elsqrbe Draparel dRiany |S1>]éd or liquid 55

2S,4S)-4-FlLu 1S r t I adi azol -3
f 30y03net hy by % If%rbré%?r(%xgwp ﬂ'acé’%pyq%?&;c/rnp% b crg %Ilgiﬁog%n}ntlarnﬁréh e
(2S, 4S) - 4- F’xbm) r(dlfﬂreﬁﬁpc(l{nﬁ&'pﬁﬁ)ﬁcﬂh@ezmy rpartwidwlZG Fasth¢rmord, |thmp@mhsj/|) 1,2, 4-

W0 2010/ 07 HESRETFHEAS] B/ O0UR0E DIkl St Mol | i GaRRA T &

(2S, 4S) -5A- Rowaess; dits( &h(sﬁlap%ns’&ﬁ)s-otaay @hérrfomebdhplid BadHd phyisichiforuret hyl ) - 1, 2, 4

-_oxad azol - 3 yGyet iyl cyel ohent vl e nghaSet opyy Laklonead: SRLEAp! L1 e

(2S, 49) - 1- (pfoteétd @ %hc%(ﬁnétﬁmh@uwﬂe Perditingthei dnwtied Armiphych) thd, 2, 2-

5tri nmet hyl cycl opent yl anm_no) a -fl | i,di 2- b tril
(25, 48) - 1+ (PrpOTS 19S5 eB IS CFEPIA 8% Jtite-BORSBIGH L of S SUGHTRRCGII L, 5 o

trimet hyl c Y6 ! APERLY LAt NRtaIedkYdr) rétett&wmmbrfahdtﬁhaeyzn erar dpotutd. | e 60.
(2S,4S)-4-Fluoro-1-(2-((1S, 39) - 345 (hydr oxyrre gxadi azo

y Onet hyl0 - 15@31216@}3114?6?@&??%(@%}% fc{Hdsnhub gie ek ‘WYS‘{)&% ?°8Ty|l d’f‘ ‘éor?acﬁtﬁl" bonitrile

, 1061, t-butoxycarbon 1 Boc) benzyloxycatbonyl (CBz) and 9-fluorenylmethylen
(2S, 4S) - 4- Fl uor 6- gﬁl 1S,3S) - 345-1sopropyl-1, 2, 4- oxadi azol ”uF]étO}Et hyl ) -
sgi

1,2, 2-tri meaxygdrbgnyl (et p biéctrwplgfpﬁeewqgoﬁrﬁ@"zef&'ér% R

met hanesul f t blocks or protects the hydrox; functlonah Suitable hydroxy-
(2S, 49) - 4- FEFE?&IO 19%%0?1 1S 3S) f -(4- a,oro}p; e ty -oxadl azol - 3-

yOret hyl ) - Iprateating: EroupdayHiué \aed @pémqeéﬁpnwa@ét%%yra%wlw ne-"seeaFhoni tril e;

1563. t of the carb that block tect
(25, 45) 1% TIPSO (PR 194 Pt O NPy, S45P (Byri di o4ty D) -1, 2, 4-

oxadi azol - 3th¢\rmtbhypcfymn y&@tnblna)admwwtm@|gircmpﬁencz‘uclfarbsbmet nqt| e; 64.
(2S, 49) - 4FIu f ; ol - 5y1)
22 3111 ol HOTEyE S SRTh o aRci bl AR ARPEIIL I, Bt ss

(28 4S) - 4- thhkmyme&my(, %@etmﬁpmmgw()ethym-2f(pu1atmmheﬂlsylf>n}’_l)eﬂlyh %@a@ﬁ@ﬂol 5- y1)
20 ,2,2,3-tri acetyppyrrolidine-2-carbonitrile; 66.
(S)-1-(2- ((@@r@ﬁ}"g%‘ﬁ%ﬁ ?53%}1%8‘?@?8%‘%%1) 1.2, 4- oxadi azol - 5-y1) -2, 2, 3-
trimethy cycl opelnhyérammwt)@cet ytpqaymfnm ofdustmae Z’hSOHiBbm’nohdlhblemcludes (1)

met hanesul f onat g;

(2S, 49) - 4- =Tt ] 0’( é‘%iiyg‘%‘ﬁj’ AgpepEnpe glns R fnope slinical symptoms, of the sfate,, 5 3.
tri met hyl cygkape v wbaifichdeRelepind py4 ﬁubjdcdﬂhﬁlﬁn& eeaffionidtwiill @; prélﬁsﬁ»Bsed

Ocadh agol - gf'@ﬁ% 35%@? 65@%&9%%%65033@? 9%%;}}%? 3P Eericnse R fispft HiFed 13f o

(2S, 49) - 4- Fypelifical -sydiplombRof3 k- #até, diséraérnBit Bonblitdnf 32) Mtbititignthd- sta]té 1 2, 4-

oxadi azol - 5-yl ) cycl opentyl am no) acet rrolidine carbonitrile
70. 25 dlzoréer or 001pldltlony ie., arres)tmg or ¥ep u%:/lng the gevelopment of the disease or at

(2S, 49) - 4- Fieh’sqrdﬁe Jch(n%al( &ﬁs%b@lﬁe)ma? ’s% mprob {heRLAYok-B) tedre(iRY theldiedde,yik),- 1, 2, 4-
30oxadi azol - 5-yl) cycl opent yl am no) acet ypp rroI i d| ne- 2- ;:ﬂ?r bonltrl e; 71

(2S, 4S) - 4- Feayeing regrgssion ofi the 3igje, disorder erqo Elwyfir a Iqast qusyatthpinplinicy 1‘3’f 1,2, 4-
oxadi azol - S%QEMGJI%&BML.am no) acet yppyrrolidi ne-2-carbonitrile

The benefit to a subject to be treated is either statistically significant or at least
30 perceptible to the subject or to the physician. The term "subject" includes mammals
(especially humans) and other animals, such as domestic animals (e.g., household pets

including cats and dogs) and non-domestic animals (such as wildlife).
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(2S,4S)-4-Fluoro-1-(2-((1S,3R)-2,2,3-trinethyl-3-(3-(pyrazin-2-yl)-1, 2, 4-
oxadi azolwb-2gloymyabopent yl am no) acet yppyrrol i di ne- 2- car lpomitBza10/€0000%3.
(2S,4S)-4-Fluoro-1-(2-((1R 3S)-2, 2, 3-tri net hyl- 3-(3-net hyl -1, 2, 4- oxadi azol -
5- yl)cycl opentyl am no) acetyppyrrolidine-2-carbonitrile; 574.
(2S,4S)-4-Fluoro-1-(2-((1S,3R)-2,2,3-trinethyl-3-(3-nethyl-1, 2 4- oxadi azol -
5- ypcycl opent yl Arhempeusisey pifective peown’ means the gmopRY @f: 2 ganpound that,

(5)-1-(2-( (l’vﬁ? ye@mf’ﬁstgre ’tcga ﬁercflfg?ttrgéfﬂ-]g%’sfbfechfs%& 0B @ﬂ(ﬁ@érPYsCsluﬁic%n?tol] octan-1

- ylam no) ace di ne= 2- car bonrt
(2S, 4S) - 4- Fefifot wch-t(ezmnﬂ Ena)"ﬂ@rasevslcsust eﬁfercam@rnymﬁ'swalk 8y dgpanding op. 1] oct an-

1- 10yl amn
(2S,4R)-4-F ugggb% nzdg% f%lsisg%)aggl%segg@? Tﬂ{e tt@%gl% phg alb?lccgréclhg([mBand 1] oct an-
1yl am noj ac&bpdn)npynesnbf i thid wbjeﬁtwé?ﬁbmted ril e 78.

g}tsgll- ;I' ;ngrz; E)I( Il(I}I ﬁ@h-f %%%P%tgﬁlb( {e@%lﬂe_?é% %rr?iﬁl%bﬂaﬁyocfl Ris3nventibh BEhAR shyd am no) ac

(S) - 1- ( 2- (( aRiveRYron, iBorariic bases bych-a2 Lo Xe, B, Geakligche Gy ananﬂ]Mn,tsahs of

yl am no) acetyl ).pyrrolidin car boni
(S) - 1- ( 24( 1?2%8‘%%%%53%5@{?? ﬁ’r?étdﬂﬁ?ity%%’y ‘5‘%%‘!‘“‘ ougaing riethylamivg, chaling, - cetyi ) p
§r g oIt i di ntehR y R fdlhdyf:lloh@cyla&fﬂne (n2eBoAnin) béhzi}lhmﬁfeptrihll{yl}xﬁ(lﬁé? aﬁaz)thlamne

rine

1-3-0
S0y1 art 18) abe g PG Ets AR AISRRRe: yciap). andabeny! elycinol, salts of
S) - 4- Fl uor ongdiniaP 4atha. a%ﬁ)s sﬁctﬁaﬁglyﬁlhﬂ;&eﬂiftﬁtie 37ahr£é2< dﬂnbmy,ah@elﬁcﬁhe, dodducimet an- 1-
yl am no) acetyl ) pyrrolidine-2-carbonitri

(28, 49) - 1- ( PIqiesCBHye FYpiging. Pethioping. pro ing, chrj?XX/ fﬁ%?l&p‘g)it ding, grnithine,

tri met hyl cyglsppeioiinesHdnetins, edats Jof vén bRl QENY Siddiues-a2- D&Jobﬁﬂ# brile
25Accor di ng 't o ‘anot her feature of the present |nven I on, theg provi ded
erej

a process f oibstityied mmipmecids sptsof euatidipe fals ‘Effsul’%‘é“t? gyanidine v ein all
ot her SX?bOsx%s%gn@%eQQfaétékﬁﬂoﬁ%M %&anoaﬁlkﬂhﬁ’l%hy'l Or aﬂaﬁl $ GiENBIUm sagheme- |

CH3 PGCR6 R7 )n Coupling(NR5), " --(CR6R?) y X 4 N4 X /10 /0
subst1tuted ammonium salts and alummum salts Other pharmaceutlcally acceptable .
salts include acid addition salts where appropriate such as sulphates, nitrates,
phosphates, perchlorates, borates, hydrohalides, and acetates such as trifluoroacetate,
tartrates, maleatés, citrates, fumarates, succinates, palmoates, methanesulphonates,

20  benzoates, salicylatés, benzenesulfonates, ascorbates, glycerophosphates, and

" ketoglutarates. Yet other pharmaceutically acceptable salts include, but are not limited

to, quaternary ammonium salts of the compounds of the invention with alkyl halides or

alkyl sulphates such as Mel or (Me),SOs. Preferred pharmaceutically acceptable salts

of the compounds of the present invention inciude, but are ‘not limited to,

25  hydrochloride, maleate, methanesulfonate, oxalate, succinate, 2-oxoglutarate, benzoate,
salicylate, benzenesulfonate, and naphthalene-1,5-disulfonic acid.

Pharmaceutically acceptable solvates include hydrates and other solvents of
crystallization such as alcohols. The compounds of the present invention may form
solvates with standard low molecular weight solvents using methods known in the art.

30 The pharmaceutical compositions of the present invention comprise at least one
compound of the present invention and a pharmaceutically acceptable excipient such as
a pharmaceutically acceptable carrier or diluent. For example, the compounds of the

present invention may be associated with a pharmaceutically acceptable excipient such



(I')(H') R81(I)R8 30Wherein; L represent suitable |eaving groups sel ected
fromchloro, brono, iodo, tosylates, nesylates, triflates and simlar

| eavi ng gwouwpry07RE3r epr esent s hydroge? WO 2010/ 0794132 #PCB1080d0és000008
or protecting groups such as acetyl, il uor oacetyl, Fnoc, aryl sul phonyl,
nosy!, tosyl, Hoc or CBz; m= 1 and all the other synmbols are sanme as
descri bed above. . The reactions described in the processes Q tI|ned
above are penftarisec adilyegt ot dibitadduysa ersders pormglopgsk within aseR irhoTH

formula (11 ¢ e, 9& hEtO } @r bthbd donlafes OV NGNS sel ect ed
fromtol ueﬁ%y bﬁlmﬁ-gg&gg?%n aPI ?fr?rlag}r)n&g v Mﬂé rghydr of uran (THF),

acetonitri Icer,nemeh;els aaedﬂwﬂne it mayr@mgﬂhd,zsemyscﬂ@t OYdtﬂ*l‘éi mé!?’ﬁ@tﬂl‘ﬁ? retPYhoxi de
(DMBO), di chi.or oef hane, chl r JEeThR%is9Lompdtnt Ren Bs esence of
a base sucH® 01 & ¢° @Wylogrﬁl dg{n?]%@rt?%?ﬁggc F&opr opy| et hy(i)af?n ne,

4- di et [yl amdamwhlacgrmmlariﬂubdohamer rfgrctrxempld,ea asgabit. as sodi um hydr oxi de,

pot assi um hydro 0 t hudetsaliydawalr oxi des,
al kal i car bonat ibe %‘ﬁf:‘% égﬁu%nem ﬁ%{cggr@%osﬁﬁ 1fgéd§ﬁfg[b§éqna??{a£ ! S? }E)Co%ygsm um

i odi de or seshostearate ir Geyceyl g1steeratdgelownpuumd with  ovarrulThe Phafmacﬁqeca# eaction

is carried out af ate erat r.e ran fr.o ef | ux

t enper at uréomﬁggtgqryrr@y?ﬁ%gjlc (% gre a(r)munggtra'a 1?@3&( %rycan be
prepared bygthe v&@ﬂir@%ﬁnﬂgrwwmlﬁymg\kgmtslahspeﬁdlﬂ@&geotsnlarbse@l&gmwtsySalti003 46,
2774-2789; I§| Qor gani ¢ Medi ci nal e%% 2t008 %%htsd'ch%%ornfg g ents,

102007101 369 niNSPODS/ DS 3P0 S EEAG Ehis, T Brmula (11)

can be prepaidshid¥r b dopitifabon 60tk fc@é’goﬁfngm’lplﬁnﬂ&emmrﬂion of hehene
(11-1X) 20 Scheme |1: The\a{eactlonsmtfkvﬁ%Ell ﬁoutll edln Schene

|1 are desdnyasten meyfbsIfPumlaied 5% a5 PEPYde quic Prvedieisae sy

canphori ¢ agl dekiedingRMidRt bftbMatinaRiMsiauS thyobuejganb%n@tdyﬂfgl plecddareal cohol i c
sol ution of carrphorl c acid at ambient tenperature gave (lb). Step Ha:

Car boxyl i ¢ knoivd if aétti on of forrmula (Ib) is converted to amine function of

formul a{1c) by ghg, syt uﬁfﬁﬁlbcmléw%maen bhiNGreandt. liiREd @xawpes, safti r st
convertl ng acidto BSi d 0?1 | ori de using oxal(}/ chl orldg or thij omﬁggl}chl oride
P f

in a sol verdolitioks adilObhlISoinY@h)ﬂWeglﬁoéﬂ welygydrpgietherylated feasiain ot tof orm or

a mxture ther H&Gi0 Uk @n taBpeta kg rangi ng
fromO C toomr?e ?J gl @gﬁtlgq%&%r@g&h%% Ss;&%er l. 'I?ﬁgésém d chl on%lgré1 was

treated w tdycmdmmn,aarm)doagr glagneelugmtqeéﬁg,stalgugq{atgg aéqrhg;epcu&c%qaa@esteanc

t et rahydr of ur dic ammge. WO
2010/ 0794138 % 1@5&%#’8@%@@'&%&6 gﬂﬁgggg n%gyrr?ga@tf%@aﬁ{lée}ﬁﬁ%degg

convent Z(Dnazicld-lofmngly&mdds t jandhs . diglpemidess arpeataemthbitol prigpar egidy esters,
phenyl i odom is(tri oroaceta =) %Fﬂy godoni um di acetate
(Pl DA) - pron%‘{%%yﬁg :l?yéjrg’&??e é(eetrlrlé%tqé%d&r%vglglpg e(Jrnnatl vely, acidis
converted to anime ﬂhyirrﬁatceuﬁtcﬁbdfmnpmttlbnsamajabc itecdnivimionaiNros, for example
di phenyl phosph zi de ( DPPA er acidic 0 nge of
sol vents i T@é’s‘ﬁ?% ﬁ?@?tﬁrnﬁf%%g ‘)d %V‘ofdﬁargﬁ%s %@ea?&% Etﬁl’el Fal&eqng{e@gﬁper ature
range 30- 50pdwdedts Ppdiled forifh&ro%msnend ozendesr meakolss Sp}ubDIECtSG@CD?OWOWVentI onal
am ne protectl n grou ps I|k

Lo

c etc. Y Boc
prot ect &Y apioAEtHforst lﬁﬂla&p](“fa@?mi gcgéfépgﬁag??s’b?f o%?fu&%st IE|t12§/'re a% r%la?lr angement
of anide. W.hboHyBA dafid 3A6iBldc o tHenike aﬁtpaﬂcalarlgdaﬁ«abﬁetfacbmlmpﬁh@nga Chem ,
1975, 40, 3354. Step Il11: Reduction OLB. ound OB tBo 1 ﬁra(n C S'ﬂ?l ng
suitabl e reduci nfheaiguistef adpmstgion MAY TQMWB}? BAEYHRPIRETt sol vent
like THF, eLlRE Bhp <5Un>&tdfrt1€é hiakieRf with Rhbasaerakymaicrangiyng DPBIV & G 70 C
to afford al cohol of forml a gldt)
the appropriate or desired site of action. Suitable routes of administration include, but
30 are not limited to, oral, nasal, pulmonary, buccal, subdermal, intradermal, transdermal,
parenteral, rectal, depot, subcutaneous, intravenous, intraurethral, intramuscular,
intranasal, ophthalmic such as with an ophthalmic solution or topical such as with a

topical ointment. The oral route is preferred.



15 Schene 111: 1 VCyanation a. Hydroxyl am ne Me Meb. R-COCH Me c.
Deprotection NHBoc VI (1g) M M Me NHPG RE4 0 " (11-3) The reactions in
t he proceweesiouabdizned in Scheme |11 @re descri bed i n fecroszngo@mbesps St ep
| . Conpound of forrmula (le) is prepared by transform ng hydroxyl group of
conpound of formula (1d) to a lFeaving group L by nesylation, tosylation or
20 hal ogenation in presence of organic base such as triethy Iam n

N, Ndi i sopr opy! &rhﬁctaéotn qraxierp foriteblete drageese PHARAEESIREINTS RCORE: ﬁ%“ﬂ“?@zﬁ"ﬁyr rol i dine
in ani nert 0| e Ix'e’E)swe@kali&zeﬁfcleSl mlar at
about 0 C- % t%ﬁﬁ@&%lﬁ%??gggﬁgﬁgg%ggg Step Ha: Coupling of
conpound oéanfherdmpﬂ@e(lhe) with a conpound of forrmula R1H gave the Conpound
of formula (I1 in.th t 0 enfelons, soft

t et rahydrof ur anﬂ_‘) ngﬁo{)rﬂ‘%? 45 lﬁ%@ﬁﬁﬁ/’ i g%ellggtﬁen&%m& gﬁgﬁggef pyrrol i done, DMSO,
di chl or get belagn el sedleoinjectablea liqitids;usesht heraguéous or tnﬁé-aﬂ‘l‘eé’%n‘lﬂé“dof a base
such as 5 triethylamn yr| di ne, diisopropyl et hyl am ne,

4-di et hyl é‘f???fﬁb‘%}llﬁpﬂ?orlu fon I kal i hydroxi des such as sodiumh dr oxi de,

pot assi um hydr omldpareﬁbﬂaalappl&aﬁm tiartiveledly  dujtatrlearal dejectalilk ablutiersr Bonat es
such as, potassium carbqnate, cesiu car t d, ve the
conpound oFUSPERSIARSaPIEfarabty aRepuy §°13§6nc§e¥vl ng g%t?}lgl er §i %Ig%rs%lg% Fﬂon is

carried ou Bhydotygdteesaaforoe. ranging from0 Cto reflux tenmperature, nostly
0 -150 ?0 Sy

wher ei dOPG is pPS%cé‘@?(? Hﬁé’g‘rlggﬁg%%%f’(ﬂg ﬁﬁ%tlgfﬁﬁ%glq?%n& ?orlfn%fl%‘% %'f S

wher ei N PGpbgndlivel 9@SAhibitidni df DRIV in04 sibj&e b agmifigening Dd’prztp’emﬂbn rray be
carried out by conventional net hogl? known n t he .art u3|p]%v |gs such as

hydr ochl or iefecip @moateX p compotd of FPRASHER %q@@sggpaf%rgsegy hYdPogenat i on

using catal yst SpRusibe@ BB iCalsha/iathddt fC, tremuney miabklkd disordthweriesence 150f
sol vents such as dichl oronet hane, ethyl acetate, W?ter ?O?d theglﬁke or a
@S (

mxture t hé)i@dfglu@tse dreeting dyeg [r diahefpst Weatipg dgpaits e UWhst ep M
Azi dat i gn rg Hﬁafréd ,faa{nr gef&ownﬁsyp{eeaﬁhg egtr@aﬁﬁ@ﬁnglpcfenﬁ@rdmu%ag(l e) with

sodi um a2| vents sel ect'ed from tol uene

di met hyl ac ehfamogl@SS(iM impaised glhgase sierres AKDHRHDE HZCP erﬁoﬁlqlﬁ’&?ethe DVSO or a
m xture thereof at 50.30 1n%llm2l%1@g T%bé\/'ll Gb&ss &R eRuirhgSTpermred i s

reduced t o PATR A& Of  for mu drogenation 'usi ng catal E}s such as
Pd/ C, Rh/ C didBitet, mﬁmeg thé udetier amd/Qthe bpeeclt Peyenfiaa 5 trealiap bef

di chl or onet han I aceta ltiek@ndPFo Hakb Ui {gejagreof at
a tenperat lfF@ eﬁeqeﬁae r’anl?cté1 l\%ea@\ﬁ@tsﬁ géi!%tc@ﬁsst e‘deg a: 0The am ﬁerprepar ed in

step Mg s tfeaaﬁg eﬁemyt hregﬁﬂatal@—lappﬁm@@,r inkeqieg n;at)@y 2 treptingg dyglipilsatid sel ect ed
fromF, d

NEE 0, es |like
triethyl am¥ ercﬁ?qf‘\fjﬁf’ e, r%p%ﬁ’ofﬁff)mﬁl%aub&pyr g Stm(?re&ﬁe%r}g 3 gﬂ% i ne,
N- net hyl pyrdiéyasd;llﬁ’}@eﬂtéhsﬁ)ﬁ lpBﬁ]lSHerai otavardr diseake, alseumh}’Tl‘KﬁtlnoﬁﬂhﬂSn%d t he
i ke at about 1OCfIIo y C izatio e i ke
NaOH, KoH, al§abel ‘c sBHY uly V‘\ﬁ%ﬁﬁedem%sa&c&’ilz’gl esttfi'?lg)g v Elﬁ?nqggﬁ%nftggégﬁagh as
met hanol , }Bﬁéiﬁia Qx@l«ias ﬁﬁtaEI@rb]aWlesglndrf)mé otreathent @hd/eRrophytriseifias d€aseepr esent s
aprotectlng grou | Vb: Anmi ne .de C on| re mlar to
step 113y twslegted Wc@ﬁ&?&ﬁn&%*ﬂsﬁ‘lﬁ’r H‘Eﬁeg‘ge(“% il a%’f % AN ]tltugj1 n#%fkci“é}urc géeebase

form tolerance, inflammatory bowel disease, pain, wound healing, ulcerative colitis, Crohn's

disease, obesity, metabolic syndrome, neurodegenerative diseases, cognition disorders
and anxiolytic diseases in a subject by administering a therapeqtically effective amount
or pharmaceutical composition of compounds of formula (I).

30 The compounds of formula (I) may be administered to a mammal, especially a
human in need of such treatment, prevention, elimination, alleviation or amelioration

of the various diseases as mentioned above, e.g., Type II diabetes, IGT, IFG, obesity,

appetite regulation or as a blood glucose lowering agent.



WO 2010/ 079413PCT/ 1B2010/ 000008 27 Step V: Conpound of formula (le) is
treated with a cyanating agent |ike NaCN, KCN, CuCN in presence of aprotic
sol vent s wochioagoddF at 80-100 C to afford conpound of Pormeieao/fdog)s Step
VI : Conpound of forrmula (l1g) on treatm@nt w th hydroxyl am ne (50% aqueous
sol ution) gave am doxi me, which on coupling wth appropriate acid followed
by cyclization under acidic condition affords conpound of formula (I1-3)
wher ei n PG r epr &senf s Cpmpowstaf fieymgladlipfor heinrraufeiyretfadagdingmest feuthe i ed out

simlar to t&gﬁgn%ﬂh%%br?gggﬁggisgaggg)ound of formula (I1-3) inits salt or

freebase form formula (I1-1), (11-2) and (11-3) were
treated with coffbewothpolindsorffolrauls @I)(dre leffectivestgmma Wide stolseaserange IRor m f i nal

conmpound of ,formul a . J\; gg_‘ j i . outlined
" enome. 1500 & el fonButHR ol FAEARAG hPlaivto bl RAORERF 0L Und
of formfl a dokdge and wilers theichmditiomis anden adritohtostdype tife dbSagecHesmxastidosezgb or ds t he

conmpound of formul 11:4). .Co und, of foroul I accordi ng
to nethod d}gllcc{epggiguq%ﬁ the é‘@fi‘ag{l%%ﬁlfm%@%’, 8ﬁ%fﬁgrga£é§n@§tf§ﬁ?ﬁﬁ%e ani ne
formed in sddefnibtedes, the aibfet @bebigatedmdaid balyateightbfithe putgece ttbieripagdoups | i ke
Boc, Cbz, Fnoc, .acetyl, benzoyl, and benzyl and t |i ke to give conpound
of formula (1i) .DaeT‘Hg}éfi@ﬁ’E?ﬂ Yh aLsgergléugtsfzg?Flicgﬁlpgﬂﬁd ?r}ﬁhebplé’gg}%e%é]ffg?gani c
base Ihi Ike %@ﬁﬁlfibt@tﬁbu |uﬁﬂér%€|che|ﬂ1ibﬂtl :dbrhv&ﬁlhhdi}'ylhctelﬁ&ijtlpﬁimeﬁbles befiprel Mbd;llﬁi,ng -

N- et hy| nor phol i pe, Nnet, rrolidine in an inert solven ch a

THF, CH®L3 3HYP |Pg?<f§“aﬁ&gglé¥¥p§%éfﬁmﬁé L&aﬁfﬂeﬁ’d’ PipgE GV be Sf]d‘§f18‘ﬂfﬁ| TE
Reduct i on ferib@f9 B atc@mpdeidobs ihs iSRhtidrethatoatt rbadily Slofigersble /ablve ifteduci ng
agents selected from Li AlH4, NaBH4, LiBH4, LiEt3BH in an inert solvent |ike

THE at 25 t@mperadeffempddnding from-78 Cto 70 C to afford conpound of

formula (1]). YWAsg$htQ/ ff 138 Blebhp 361 QéRRORBELSHIGD of M cdidugll dfs _
deoxygenated to cyclic ether of fornmula (I1-5) using Et3SiH and BF3. Et20 in

an inert soorrande 4. ke THE, DCM at tenperature ranging from_-iO to 10 C
Ani ne pyotected A %rﬁg%hcé &SQWH,QB@&%%«%%MH% 511%115&3% Ror SR QIRG R patheP Of

schene 111 to a conmpound of fornula (I inits salt or freebase
form If prixmresentagivgcompoundsindedey| it is deprotected by method descri bed

in Og. Lett,, bl 13314365 4. EHB‘P-‘]!-Q@)% pEpspula (11-4) and (I1-5)
wer e treat,edl'w(ﬁ%gonééﬁﬁgs%ﬁ?ﬁgf{ﬁﬂ ’%ﬁ?l I'T) “as egﬁo)vm’ I'n schene Ito form
final conpound trihethdeyalbpgniylamingedstyet-froropizlidineR3ertongrilid CNH2H CNH2
OHAm nat i onRedugti,Q90 ¢ - Ré’%ﬁ" 3 (ﬂg) 11 £)r L0 jreactions in
t he processeRg' (L)tgg’llllR éo(zi(ﬁl C gﬁ@%}’éﬁe eélclrl?lﬁ)élé&l%lﬂfzé%ﬁbvm&%g steps Step I:
Anmi nat iz of coygopentylaind)ecatyl)-d-flablopyradiditeskeartymdtrilermethangsitliooate;st ep of
schene |1 affor id_of . formul a (I onppund of formula (IKk)
prepar ed accdr &?ﬁég?g(ﬁg@ﬁggﬁe@ﬁ | gttt ‘?%:f%‘yl 122 506, 1041 - 1948,
Step |1: Reductiimaethgtydlepediylantin@adetyd)-4-Buarapyriodidine2tcabhonitgleng sui t abl e
reduci ng agents I r,o I i .~ L1 EL3BH in an inert
sol vent i ke4'Tﬁ%§>§§§'f'éﬁ%égg?&f?’é(r(?l}ti?T@%@W?%@W@ﬁ&%ﬁ%hygf ford conpound
of formula (I cylopcapmaidsiEcetd)-4ffaoisyiréolidine-Bgarbonitri(el thetEineyuwdforatty eat ed wi th
compoung, of £ or ULy 4 1b ) i3k 3-((181,2.4-Triazol-1-ymethyD)-1,2,2-trimethyl
cyclopentylamino)acetyl)-4-fluoropyrrolidine-2-carbonitrile methanesulfonate;
" 6. (S)-1-(2-((18,3R)-3~((1H-1,2,4-Triazol-1-yl)methyl)-1,2,2-
trimethylcyclopentylamino)acetyl)pyrrolidine-2-carbonitrile;
7. (S)-1-(2-((1S,3R)-3-((1H-1,2,4-Triazol-1-yl)methyl)-1,2,2-trimethyl
30 cyclopentylamino)acetyl)pyrrolidine-2-carbonitrile methanesulfonate;
8. (S)-1-(2-((1R,3S)-3-((1H-1,2,4-Triazol-1-yl)methyl)-1,2,2-trimethyl

cyclopentylamino)acetyl)pyrrolidine-2-carbonitrile;



shown in schene Ito formfinal conmpound of formula (l1). Schene VI: 0 H3C
CH3 CH3 9NHBoc CH, (1 C a. Hydrolysis b. Am doxine (R1)2 )1-N H3C CM3 N; CH3 O
NH2 1 WoDeB)o72Q3The reactions in the processes outli mewiBmiGeivesse VI are
described in following steps Step |a:lHydrolysis of ester is carried out in
presence of suitable base Iike NaOH, KOH in solvents |ike tetrahydrofuran
met hanol, et hanol, 1, 4-dioxane or mxture thereof to afford acid. 25Step 1

I b: The abowe &)id(2-§1R,88)p3-€dHwi,2.h Taippi-dpinzsty Dah? dddimg®ylsi ng coupl i ng

agents like N,N -Di cycl ohexyl car bodi i .
1- et hy1- 3- ( 3- d‘FYr“rB’PM@WWS%%%@W}T&@%‘F%%?‘?0%9%)“2%%8F§“}f°3a§?’bony| di i ni dazol e

(CDI) and thg, I(;';ggs)L1n(zsqqiR,ag)l-3=,((3HLl\/amrﬁaidl-tz@lmmth}ahya,ﬂﬁﬁme&wl
di chl oronet hane, toluene and the like fqllowed by. cyclizationin W
2010/ 07941329 POFIaPBABEmMRRRSSty 'ﬁjﬂ\é‘g%%r@ﬁ%e‘ :aff‘%h"é?fi?%? amount acid in
refl uxi gy t ofjuenes@tf.orded 3518 (@ PODRUTHaR-1£0)nethd)- (,L.L-tBjnethyl
cyclopentylamino)acetyl)-4-ﬂuoropyrrolidine-2-carbonitrile;
12. (28,48)-1-(2-((18,3R)-3-((2H-1,2,3-Triazol-2-yl)methyl)-1 ,2,2-trimethyl
cyclopentylamino)acetyl)-4fﬂuoropyrrolidine-2-carbonitrile;
13. (28,48)—1-(2-((1S,3R)-3-((1H-1,2,3-Triazol-1-yl)methyl)-1,2,2-trimethyl
10 cyclopentylamino)acetyl)-4-ﬂuoropyrrolidine—2-carbonitrile methanesulfonate;
14. (ZS,4S)-4-Fluoro—1-(2-((1R,3S)-1,2,2-trimethyl-3-(piperidine-1—
carbonyl)cyc1opentylamino)acetyl)pyrro1idine-2-carbonitrile;
15. (28,4S)-4-F1uoro-1-(2-((1R,3S)-3-((4—(hydroxyrnethyl)—1H—1,2,3-triazol-1-
yl)methyl)-1,2,2—trimethylcyclopentylamino)acetyl)pyrrolidine-2-carbonitrile;
15 16. (28,4S)-4-F1uoro-1—(2-((1S,3R)-3-((4-(hydroxymethyl)-1H-1,2,3-triazol-1-
yl)methyl)-1,2,2-trimethylcyclopentylamino)acetyl)pyrrolidine-2-carbonitrile;
17. N-(((1S,3R)-3 -(2-((2S,4S)-2-Cyano-4-ﬂuoropyrrolidin-1-yl)-2-oxoethylamino)-
, 2,2 3-trimethylcyclopentyl)methyl)methanesulfonamide;
18. N=(((1R,38)-3-(2-((2S,4S)-2-Cyano-4-fluoropyrrolidin-1 -yl)-2-oxoethylamino)-
20 2,2,3-trimethylcyclopentyl)methyl)methanesulfonamide;
19. N=(((1S,3R)-3-(2-((2S,4S)-2-Cyano-4-fluoropyrrolidin-1 -yl)-2-oxoethylamino)-
2,2,3-trimethylcyclopentyl)methyl)-4-ﬂuorobenzenesulfonamide;
20. N-(((1R,35)-3 -(2-((2S,4S)-2-Cyano-4-ﬂuoropyrrolidin-1-y1)-2-oxoethy1amino)-
‘ 2,2,3-trimethylcyclopentyl)methyl)—4-ﬂuorobenzenesulfonamide;
25 21. N-(((1S,3R)-3 -(2-((2S,4S)-2-Cyano-4-ﬂuoropyrrolidin-1-y1)-2-oxoethylamino)-
2,2 3-trimethylcyclopentyl)methyl)-2-fluorobenzamide;
22. N-(((1 S,3R)-3-(2-((28,4S)-2-Cyano-4-fluoropyrrolidin-1 -yl)-2-o0xoethylamino)-
2,2,3—trimethylcyclopentyl)methyl)-4,4‘-diﬂuorocyclo hexanecarboxamide;
23. N-(((1R,38)-3-(2-((28,4S)-2-Cyano-4-fluoropyrrolidin-1 -yl)-2-oxoethylamino)-
30 2,2,3-trimethylcyclopentyl)methyl)-4,4-diﬂuorocyclohexanecarboxamide;
24. 6-(((1S,3R)-3 -(2-((2S,4S)-2-Cyano-4-ﬂuoropyrrolidin-1-yl)-2-oxoethylamino)-

2,2, 3-trimethylcyclopentyl)methylamino)nicotinonitrile;



Compound of formula (lI1-8)was treated with conpound of fornula (I111) as
shown in schene Ito formfinal conpound of formula (1). 5 Schene VII: H3c
CH3H3C CHBOMB/@HMA3, u CH3 0, N cH3AM doxi neAm nati on MeO@CTCORRVEOMAHSN] | 12\

| H2ZN2 (11)(11-9) The reactions in th%oprocesses outlined in Scheme VIl are
described in followng steps Step I: The acid (Ib) is transfornmed to
conmpound of formula (11) as described in scheme VI. 10St eg I'1; Hydrolysis
of ester furst6-gilRBSEB@ERHES)T-ChanorisfleorenyriolidiorI-phwdPxpsindapiiati on as

descri bed in aginat.i on_ st . t he conpound of formula
(11-9). Conpouggggfi?le&%gﬁﬁg%{%hl)ﬁfegﬁ wééé)?i?éﬁarg% lsil\fcvl’ th compound of fornula
(111) as shoen2i(ilshe3re-((284§)i-%Eyiriorafluaoppolidi- by)2orashdaping)- 15 Schene
VI11: The reac%%ggg@ite fcpaoweyey?a(?%géc)}%gﬁlgmh{l}eSchema VI11 are described

in following s unct1on of conpound of fornula
(1b) isssel ept i(yehs)-4-PRgeD(DY(1RASRNR2diinethily3-6H friferaotplexidin2pr esence

of ester to afford al cohol of farnmula (1. ..

2010/ 079413PCTV@BE‘T?TW%%W@@%’@@@B)af:‘%t?'lr)%%ogalflf"(%hcaf) ool (1M to

al dehyde i s garss #6)- nut((VRBEY3-PN| dDdkidgisaznadRlin-2ympthyl]di,22-um

chl orochromate, Jones reagent,, (%ol | i ng rea%{(la@qaﬁd. De%s- I\é%ritti'len peri odi nane ‘or
wi th DVBO acti vipehyliclapeaiiaminolasadl-¢-duorp g% ‘éatrli’onf fo give al dehyde
of formul a (391)2sRERAII-QMS,SAN3NE, CBokideRotiskolidin-2yButettsyti- NERt s |1 ke DCM
THF and |ike at .5 t'enperature rangi ng from -7%, Cr:}%ﬁo r or.?.serrperature. Step
I11: AlMene of timgthylexslqorgsylamismacatibiiieropyreigied-sa ey "Saas prepar ed by

means of Wtid.Qz%ﬁ%ﬁ%—ir(%ﬂtl%gﬁfi?Ik[{lgnﬁioxﬁ@alf,fl—iMir@ﬁQ-ﬁﬁlﬁd’ﬂh}e}i1,Q,Ot in solvents

inert |ike DCM e at tenperature ranging fromO Cto room
1%%’.“

t enperat ure i ntpnekdsrdo pentylamingaceiybriridtoropyyolgipes2 #flkene of formula
(Jo) was red 1. 2lGRNG) AGEHL PerbGI- €1, 2Redietyicsepenityl presence
of hydrogen ?ﬁe@%ﬁgfg%éﬁgﬁggpgéggg%l ekte THI—j,l%nl\/ggfl—é: eth Iacﬁglgdzt eb%nd the like
at t enper at ur e aminwycayDf4-BuaresivlidiapBeatonitde msthepssplinaianper at ure of the
sol vent . used Vb, b OEit -1-hS§mahpy. 2reduced conpound is
carri edl%ut %%ﬁ?ﬁgsilg?%gﬁggﬁ??gﬁg ‘Pﬁ{eatgﬁlo%g%klng%% In the art, for instance,
by aci ds such asméfglcysddyeotylamingiacktyd-Aifluprepyseliding-cyberttds by catal ytic
amount hydr ogengt.i condi tionspiiy §Widal Ql ihdok&nyDHF, MeOH, et hyl
acetate and ??‘k@gﬁ‘g%%@oé? gt(ggéRfjag%gi%h%@Meo%? r@()(%é%ﬂ{hé%dﬂ atyu).r_'e to reflux

t enper at ure of cydlepeanllantinb)aces@ipyrrolidine-Scaponitril@onpound of formula (I1p) is

Compound of - For Ao tPr LGSR RNERS, 1'ng hyaroxy! oroup. of
conpoungp of  f orEdtpRoliddmetiiyd)csclbmatiangngeetb)pirrolidimesyarhoiitie; t osyl ation or
N NG| sapr opg PecRREEro s AR AR Kb RASSETETRS! v ot i i ne
in an-inert 25 pklaaiiio)sddsMpigolidid-2-dddbonittilddidethmekstifimate; ke at about 0 G 10
G eP ot sEoHRLAT . COTROHRS 61 P Sl AR T, orm @
DVF, t et r ahydr qfelyBihino)acetyl)pyrrolidine-2-carbonitrile;
25 37. (28,48)-4-Fluoro-1-(2-((1S,3R)-1 ,2,2-trimethyl-3-(pyrrolidin-1-
ylmethyl)cyclopentylamino)acetyl)pyrrolidine-2-carbonitrile;
38. (28,48)-4-Fluoro-1-(2-((1R,38)-3~(((R)-3-hydroxypyrrolidin-1 -yl)methyl)-1,2,2-
trimethylcyclopentylamino)acetyl)pyrrolidine-2-carbonitrile;
39. (2S,4S)—4-F1uoro-l-(2-((1R,3S)-1,2,2-trimethyl-3-(pipefidin—l-
30 ylmethyl)cyclopentylamino)acetyl)pyrro1idine—2-carbonitrile;
40: (28,48)-4-Fluoro-1-(2-((1S,3R)-1,2,2-trimethyl-3-(piperidin-1-
ylmethyl)cyclopentylamino)acetyl)pyrrolidine-2-carbonitrile;



acetonitrile, ethyl acetate, N-nethyl-2-pyrrolidone, DVSO, dichl oroethane,
chloroformor a mxture thereof, in the presence of a base such as

tri et hyl avonelo/qpys18di ne, 30 dii sopropéiet hyl am ne, 4-di wetrhgtaaobovogsyri di ne,
al kali hydroxi des such as sodi um hydr éxi de, potassi um hydroxi de, al kaline
earth netal hydroxides, alkali carbonates such as, potassium carbonate,
cesi um car bonate and the like, to give the i nterrred

te. WO
2010/ 079413 RT3, HBZB.F_mp@ebﬁml%ﬁS}b{myar%myeﬂdvhé- ﬁé’&@‘t}/ﬂ&p@% carried out
at a tenperat ugrg'inét@?@ lbgeﬁ&l%l&) agetg{a?}rrﬁafhhﬂ?éatc%%ﬁﬁfeur e, nmostly 0 G150 C.

Step VIII: Hydr ester on of ound of formula (Is)
fol | owed by m(mnsml?msrodbé%«m,éa) -1,8,2erimgdyl- bﬂ4sitr@61ytwlf@1mlbene || affords

t he conpound of, 5f was treated
wi t h conpound 8]? I‘P’% ln%y m% h&pé@?e&l\ﬁféﬂmﬁrbﬁ' e@c) Jlr%lmeaz édgéonr%%??enal conmpound
gf hf or n}slxa (43. d(2$ah)am(11uom I}IB(GRéSD-é,@dWerM B- (t%(@qﬁryd)%léfgmé)s ?U]E | i ne:j i ?I N
cheme are ed..in e ormul a

can be prepar eB [‘?1“& Dpg thgﬁ@b‘:?qpe% laml o@e?cet??)ﬁfrrcllggn r _qu&%g%bl ing of
conpound of izpl‘(B}lhi@ ((IR)BSYl 212~ ﬁ@nﬂﬁhﬂFﬁj((Gf(méthylﬂmlfcmleH according to Step ||

f sch 111 t d  of f | dr ol f
ester 1 unct i on PprusTRTRETSHeYeA ey BrpriehbPYaplsir B O 0V 5s° ©
?llelsc;L l1 ;Jed CIO n4ﬁrmga5) @Fhﬁ)ﬁ(ﬁ}l(z)((lsekﬁm;e szmeyo?qeét Cln’reﬁlydxutfpmlhddof f f ?r mul ia

- oun or.nmul.a e QU (0} or mul a
(111) A9 Shonn PhepyEuIRmBmAtg DbsioRerd RO e S FRAPaR ) © 1 The

exanpl es gi vgg (@?JngV(QS@RPJlQVZ -Uggketnyl-3- t‘(&—(ﬂvaﬂﬁy@lﬁlfdnlyl)ust ration only and
t herefore 20 shoul

not be construed tqQ I.im i e i nvention.
| nt er-medi at e- 1 phenslsyiynyeretyDereloreapiaminp)acel, EWS@H@‘P é%“?fg‘?n“ﬁ %, 3-trinethyl
cycl opent anegar gxg).- alpqeuo%&wrz(ﬁb@m@,aemrmmmm @ﬁahwasfoﬂywpar ed as per

the literature groce ure (Journa 25 Organic Ch %ﬁ/\?sné 3 40,
3554- 3561) fol Ip Wywlfw@rrmhy@émwr@n‘a&aﬂa%@E@B@Ml‘%‘&l I P%‘b“ % To a stirred

sol ut i of of 4&Ro83kA-FhuohARRARBSASIE. (- Fubiopdehy Bl J-okdtisdOl-ny.of et hanol ,

anhydr ous H at room tenperature, Methanol was
evapor at ed and 1t2123trm&h}mYéloﬁﬁﬁylﬁm%@bﬁcm®W@kﬂ%@r%°Bl i bonat e sol ution

unti| the V) 2040601MAREEILIFIRIA000MoRgnl har RS LG £opsed and then

5% sodi um hydr’ was |ester byprod uct was renoved by

extraction wt H,Zjl-hanﬂnm'ybpattwgmmometyanwéd@meﬁa%ﬂé?onﬁﬂ? acidified with 10%
HCl1 and extr \Y; ty.acts were
: y@%\gg (2R ARYAs) § Pl s (ORI, 2L BekaiagLy.

dried over a arum's and eva aln (1R 3S5)-3- 5
(et hoxgear bonw])):yclq;ﬁn@}atmno)md}y)pyyclictm@ez‘rt:ah@malﬂdaoxyI icacid (4.38 g) in 83%

yield. 1H N ( %—% ?4% ? I—é- j.sL- 53-1. 55
(m 1H), 1.8 1 G345 TRuof 2 AspRg 2 “‘(e %é“‘%%ﬁg é‘gmia%&“’
2.79-2.84 (m Jyﬂ*});yclé}aeﬂ@la(rﬁno)ﬁdd)yl)erzhcﬁMZ):arb@ﬁtﬂﬂe Step Il: To a sol ution of
(1R 39)-3-( hoxycar hony1) -1, A | boxylic acid
(4.1 g, 19. g‘%&éﬁﬁ‘-ﬁ@m-@#@é&&a ‘Tp;‘/f[Pcmoc’fF‘. Z"q%ybﬁ?%& 24.9 mmol ),
2 drops of DM tiﬂ@léthyl@jiﬂ@ﬁntyﬁﬁﬁn@)ﬁ&dﬁﬂljp@ﬁohﬁﬁe-E—barbor&tllllé or 5 hours at -15 C.
Al the volatiles were_r assi i.trogen gas. The residue was
di ssol véd i n THRS 4§éf1t(%é(elggﬁ\i§% @l}' ﬁ%f‘zfa‘fqﬁ} Pwi se to 80 mL of anhydrous
acetonitrile Sahﬂlemwyclwehfyldﬂﬂﬁo)g@&ymmﬂmb@pm1da1e-2~&@bcﬁnrﬂléhe reaction
mxture vas St ! {ZrSe4S) 4- Fluoro 1-(2-((1R,3R)-1,2,2-trimethyl-3-((5-methyl-1,2,4-oxadiazol-3-
yl)methyl)cyclopentylamino)acetyl)pyrrolidine-2-carbonitrile;
55. (2S,48)-4-Fluoro-1-(2-((1S,3S)-1,2,2-trimethyl-3-((5-methyl-1,2,4-oxadiazol-3-
30 yl)methyl)cyclopentylamino)acetyl)pyrrolidine-2-carbonitrile;
56. (2S,4S)-4-Fluoro-1-(2-((18,3S)-1,2,2-trimethyl-3~((5-(trifluoromethyl)-1,2,4-
‘ oxadiazol-3-yl)methyl)cyclopentylamino)acetyl) pyrrolidine-2-carbonitrile;



15 another 15 mnutes and the volatiles were renoved under reduced
pressure. The residue was taken .in hot ethyl acetate and the sol ution was
filtered;wbhelon7oude product obtai ned after evaporation eCtiubmieoeloent was
purified by colum chromatography to fdrni sh et hyl

(1S, 3R) - 3-carbanoyl-2, 2, 3-tri net hyI cycl opent anecar boxyl ate (3 45 g).in 84
%yield. 1H NWR (400M—|z CDClSB W’é’ﬁ , 1.30 (s,
203H), 1.45-7-438.45n4-Hiwyro-112g6 Sﬁ@ﬂ%%fﬂﬂlfftyyl 32((5zﬁr1§u<2“?m6 D443 2. 35-2. 43
(m 1H, 2.79- arl%ﬁitrl%H) , mz
(V1) 213, ' SpfpiyBibinygesBtpeiylapiict it

(1S, 3R) - 3-car bamadgpmeszlfgnaa%trl met hyI cycl opent anecar boxyl ate (2.6 g; 12.2

mol) in 12 t I ded foll owed
by | ead tet rgééc a?j P%?@%&S) Qi(é ]%E%Sl ﬁ%gla%gelasg 1? %‘?qr%@gt ure was
heat ed under r etﬁmethyltyaﬂopzmyhoun®aceWﬂ1)e4 ﬂmrvlemollvlms Zaam@@ﬁaked under reduced

pressure; t 4.h 10% K2CG3
sol uti on. Thgg‘e(?ﬁ’e >gms)?§tvaz(sc rle:(glﬁ rlgfjgydl))éandﬁ?]ha yl?@étﬂ p? 6duct was
purified by coltimethghydspehtymaphscetyd)-bHuabpyrroditimgd2- carbonltrlle

oy R B o6 ol i s

(s, 3H), 1 35 Omebiyh)-1, ﬂ,z-&i}ne{tm{lcﬂld)pﬁntjdaﬁurb)z&e‘@l)pyritd-l-bd;neiz -&Bbéhittl; (m 3H),

I2nt7 gr r2re 1&’@ f/ﬁlf’&’ éé?%sér%}éi %?Wﬂjz mxﬁ‘d'%z?l %r{%%%%ycl opent yl

car bamat e V\D a%ﬁfrﬂﬂ&lﬁamér&ﬁaﬁm&&@ﬁﬂﬁrdﬁamm duebolviflld Boc- HN To a
suspensi on of net hyI fés 3R) - 3-[(t-butoxycarbonyl)am no] -2, 2, 3-tri met hyl
cycl opent aneca $.38 g, 8.3 . mMmol) in THF (50 ni) and water (5 nm),

NaBH4 (2. 22 62. €8 4&) nnmﬁ)}o M%(@S@splmqse(lm fﬁlo]!?t@hbxg/g) nt, 4Id51}i(ﬁezolll-0ur s. Tlhe
reaction m xture was eat e u or ter. Corrp etion
of the reacti oryDmeHyl >r1e%%fmr6ﬁh>ﬁfx§%%ty{fea§ﬂoa?¢m)8¥rr dfl}‘? %f?%mt&l?et ate and
water. ffie 0693@8@18% ﬁWorM@-‘(%‘éﬁl@'S?-ﬁ Q@rtrlﬂ{et}@d%@@%yﬁ@m@ﬂpua 4Na2SO4. The

sol vent was evaporate btain t-

[ (1R 3S)-3- (hywﬁwwﬁ@l/)rryemyl)szy@p@wmm@@cwwvﬁ@#ﬂfg?r% eUPPdRlt e (2 g) in

93% yi el d 3 1.05
4 %IH)e as g@( g@lﬂsg 43 E?l%dr&l 1- iéhk&lﬁ%&-@*@QWﬁoro%&%ﬁ)l D4 Q%&oﬁﬁg(}( » 2011)
3.53-3. 57 ( dd, ZJZ:SLtrsn ﬂc?ycippﬁztylm)no)a@etybpﬂrdldm@c?dcar@ﬁgrll@ & 10.2 Hz, 111),

4.63 (bs, 1H};5 é/ oro- ¥§§I%1 ;ﬁgr@qg?ﬂh&() nﬁll)ll ,2,4- oxad1azol-5 )yl)

((1S,3R) -3-(t-B car bonyl'a tri entyl
et hyl n2q@ hanes@lZbnan@hylcycbpWMIWeWI)pBUdldW%@rllcmtr; ea stirred sol ution

R R i

triethyl ani ne (tﬁméthyflcycléx&nglammb))zcetga}pyadlmtbuha-?vbomirée methencswifonafext ur e,

et o0 of 300 (aves Rt dts e R PR RISl 2R oo o' @

Subsequent | y tthmethglrgdloatytandih o)ty pymalksdink- I-uarbohl‘mld:,h di chI or onet hane and

iy i o Na BSOS TR ARt GRS LPF o col or ed

crude sticky nasadiaxiisscyaspeptitaniiheaceby)pgodlidine-2-harbortridgr aphy to furni sh
met hanesul fo i c i

(15 37 - 5.1 - Bir GOSN AP ARSI 2 I CRri Ao iefhy 1 est er
(2.0 é g% I( n 76%{}idh@icﬂiS%&)c?dlopéhf}ddfﬁlhé)@ce%ﬂjpyﬂohdhlré NWbaﬁtrﬂégoowllgg:Da?)l 1;3
m S,
1785-2. 04 (n/ 0?221)3452@5“020-242((%5 3&2?)23 §“‘@fgt_23tlé (33(RYf§dS néiy!ﬁ%l 213‘15 ((rzlnd J=8 &
9.24 Hzzg 1H) onacﬂiaﬁ)l-g l)(:?depeﬁ@@anﬁﬂo)&e%dﬁ?rrbﬂdlﬂd‘b carBorftifil;s, 1H); niz
(M 55): " 280. Ea] 3 (G, net hano| ) .
S,4S)-4- Fluoro 1-(2- ((lR 3S) 2,2 3-tr1methy1 -3-(3-(pyridin-4-y1)-1,2,4-

71
oxadiazol-5-yl)cyclopentylamino)acetyl)pyrrolidine-2-carbonitrile



WD 2010/ 07941334PCT/ | B2010/ 000008 Me M= N3 BOC- 14N To a sol ution of
internediate-3 (1.48 g, 4.41 mol) in DM (20 nL), NaN3 (0.57 g, 8.82 nmol)
was addedwendioatrp413ed under N2 at m)sphg e for 12 hours, powitBtaad/mongs t he
tenperature 60 C. The reaction m xture s cooled to room tenperature,
diluted with water (100 nL) and extracted wth ethyl acetate (2x100 niL).
The ethyl acetate | ayers were conbi ned washed with water, brine, dried

over Na2SO4 é(%d@@emérﬁlmpéo@t(blseﬁl’e@ 33-imeibylde(3-(eWaspR- bz, CDC13) 8

0.8 3 y 68-1.80(m 1
1730- 2. ogs (m ¥ a‘q}'a%(‘ S 1%9&218peh34§(1ﬁ@)a§e§)1)pé&§ﬂtg%é_§ ca@gﬁltr%% 3. 42( d((jm =54 e

5.56, 1H), 37@8(23,4@1 A¢triporgHiy(2- (2111153:]_8)(252 3-trispethyl - (3—methyl 1,2,4-oxadiazol-5-

I nt er nedi at e- 5: 2,2-trinmethylcycl opentyl ]

car bamat e I@ﬁ%h&%ﬁ g)gée@pmgi éergltc%t)éle%ﬁrrré?jl ate (4) azide (0.65 Q)

was di ssbl ved4i @SEISWFFlmeila(ﬂd(léniR)a”dhw}lﬁ%ﬂdﬁ(@ @By l+ig).4-axadlidzgf-ogenat ed

ool xR Bt D aegE - SOLLd, 1S W

gHé? (1537 (2 |5_6759(8;»),1 @- (YﬂRil;);i;ﬁ@,ﬁ;8-lZHﬁ)ameﬂ1yDB4 ﬂlcﬁg@mzalﬂibyc,lo[Z.ZAﬂieckn?E (m 2H),
: s, ; Z. ; 2. Lnternedi ate

(1S, 3R) -3-[ (t- gﬂ%‘%‘ﬁ?%@%ﬁ?ﬂ‘i‘ﬁf%bﬁ@@q@ trinethyl |

cycl opent anegar (zs;«gsl)mqam;rd 1#(3@(1(91-&{)#555;8 Baetbih Bl aabicyc i3 .2l jootandf

i nternedjate-1 sol utqun was added and refluxed for 3

hour s. e rea@@?‘%‘ﬁne)ﬁf?{’]lgﬂygo Eeéeﬁf&@w{ F'%ted and acidified with 0. 1N HC1

and ext ract ed7W2sroUpluoRCIERA R, RX 56, 88l trarketiviriznedbietdny b 2aT@tat e | ayers
were washed with brine, dri egdlggalcg%n{gl{qﬁrous Na2SO4 and concentrated. 1H

NVR (400MHz, 25¢50iaypceylinyrto € 1.18 (s, 3H), 1.35 (s, 3H), 1.43

s, 9 1.8 ,98;82rdd% 1-BhdlabicgelB:21]é&ak-m 1 4.73 (bs,
(1H) Ir;ii)z(l\/H—D:/g @(m(rz o n?%)rl?redl-gate I;lém!y BE% ylc;zc BR1T88ar v (

R1S, 39) - 3- (cyaW&WWF?WliPY?OEdIP? PIeBteRPIESc| opent yl ] car bamat e H3C CH3
H3C'H BegHN %‘dgvla%f((ﬁ SR)‘-‘S 9% ”If}ﬁ&%}(lé okB-3%xabicPA& 3 2Mbokad-. DM- 70 ni,

i nternedi ate-3 | ) 'was added and eated to 80-85 C for six
hours. After c @P)aeqiylmyrrpb@e@ﬁwﬁrbonmlw;as diluted with ethyl acetate and

wat er and th(gooF\%gg%%daR;}ﬁﬂwrﬁneﬁlﬁggﬁgﬁgﬁ%yIhiocparnglam c layer was dried

over anhydrous } oncentrat’e tavapor to give brown
col oured st i ckyylamisg)acelpsrolidingdrcatboritrilsy col urm chr omat ogr aphy. 1. 75 g,

L a2(e, vy, o @O AI N SR SRR o B Bp 2 a5 T & ot
4.68 Hz2aH), 2.W¥8niRo)detylppyrrovlidipe-24abdgitrile;1H). m z(M1): 265. 2.
82. (2S,4S)-4-Fluoro-1-(2-((18S,55)-5,8,8-trimethyl-3-oxabicyclo[3.2.1]octan-1-
ylamino)acetyl)pyrrolidine-2-carbonitrile; and ’
83. (25,45)-1-(2-((18,3R)-3-(3-(1H-1,2 4-triazol-1-yl)propyl)-2,2,3-
trimethylcyclopentyl amino)acetyl) -4-fluoropyrrolidine-2-carbonitrile
- 25 According to another feature of the present invention, there is provided a
process for the preparation of compounds of the formula (I), wherein all other symbols

are as defined earlier, as shown in the scheme-I.

Scheme-1 -
2R3 oty N CRSR R CHs
R oL AR ~y _ Coupling (NR )m—-(CRR)n
X SRT N
Iy R 0
ROy ' ) R
30 ~ Wherein; L represent suitable leaving groups selected from chloro, bromo,

iodo, tosylates, mesylates, triflates and similar leaving groups; PG represents hydrogen



10 I nternedi ate-8: Mt hyl

(1R, 3,9-3-Rtert-butoxycarbonyl)am nol -2, 2, 3-tri net hyl

cycl opentwoecsvdiexngl ate Prepared simlar to internedi at ect/iBzaobiong from
(is, 3R)(-) canphoric acid) in step 1%#3¢c cH3 ", Fi me o- CH3 1H NWR
(400MHz, CDC13) 5 ppm 0.86 (s, 3H), 1.18 (s, 3H), 1.35 (s, 3H), 1.43 (s,
159H), 1.8-1.9 (m 1H), 1.98-2.05 (m 3H), 2.72-2.76 (m 1H), 3.71 (s, 3H),
4.73 (bs, Driprotenting gdupy suchSS acetyl, tr1ﬂuoroacety1 Fmoc arylsulphonyl, nosyl, tosyl,

| nt er medi aéfoﬁroéggggxtal 1 & Sdll‘?tﬁ? otﬁer( pﬁﬁg&lgj c)esé]rlb%d gedvel met hyl cycl opentyl

] carbamat S|m ate starting fromlnterrredlate8
H3c cH3 H3c BocHhk %AmniHbmqlnmmesmmed&bpmr@p@@mgd ugingthe 1. 02 (s,

3H), 1.27 (s, 3H)., 1 4 1.52 (m 1H), 1.81-1.89 (m 1
1. 96- 2. 01( pet dés?%%‘ial?g%tf (dd, J=7.8 Hz & 17.7 Hz, 1H), g 71- H)74 (dd,
J=5.4 &510. 2 1HConpoti ()bsfomihﬂﬁ (ITymisz cuipted) witl 58mpourde oiréatinatee (ALY :in

Met hanesul fopi ¢ ac 1
25t ri met hy|S9 Ve%cﬁe{%@& %’ %’HVPG’ elg’t g%éftg%ar € mz‘:?pm r)tte’?fa ot ate 3
starting fr@pg) ntaesomtilat et ad:é&ﬂe C W-metBgl2-pi@lidone, dimethylsulphoxide

2010/ 07941336PCT/IB 10/ oooo NLVIR, 5
3H), 1.06 (® %E“&éa(‘%"“ﬂ‘%‘()?‘ereﬁf IHE pr%ﬁﬁ?“p&na g%sgz (()Z (m

3H), 2.16-% afl a(s”‘trle amlﬁe 0 r(cﬁne dilsopr hylardine,( deﬂlméthﬁla&lrib indl
4.25-4.29 (dd, J=6.4 %y 4, 4p8€p}il.@ﬂ qoppna. But y|

[ (1S, 3R 3-allshi aasﬁifetﬂﬁw)su&h ) S?CPHI%PW?’E% S ]hy r"éﬁe’bé’ W epar ed

?'4810:\/;:; to da%fjt@%ﬂtﬁh@ e%ltlﬁh@tﬁﬁﬂyﬂ%xfd@@ r&lldaﬂ'fcﬁ{)ﬂiﬁ‘ddsatl@l aﬁchesidﬁCcaﬂjdnath 1H NI\/R

pp s,. 3H) 9(d, 3H), ,5? :
1. 68- 1. 80( rAnd the like; amghpatasismy iggida py Sodelﬂb@d@eﬁ%l(’ efﬂ?’l’o dsofl “lgl 1) 10
| nt er nedi at @ Ite rbacBU Yol Bhre B Bhr &4 RHpBRNRS Péh%?nglfr@n Zo&ﬁlté’lﬁﬁdﬂeﬁﬁl@)’@ opentyl ]

car banat e
reflux temperature, mostly 0 °C-100 °C.

15 The compound of formula (III) can be prepared by the methods known in Journal of
Medicinal Chemistry, 2003, 46, 2774-2789; Bioorganic Medicinal Chemistry, 2008,
16, 4093-4106; W02007/113634; W02003/002553 and WO98/19998.
The compound of formula (II) can be prepared by following reaction sequence as
summarized in scheme (II-IX) |

20 . Scheme II:

HO Me f Me me o [ Me me HQ Me e
I\?IeO Meo aAmination o Me Reduction Me
Esterification Q | b.Amine protection | NHBoc ——

o — — i NHBoc¢
oH | OH i
(la) (Ib) . (Ic) (1d)

The reactions in the processes outlined in Scheme II are described in following steps
Step I: Mono esterification of camphoric acid (Ia) by purging anhydrous hydrogen
25  chloride to alcoholic solution of camphoric acid at ambient temperature gave (Ib).
Step ITa: Carboxylic acid function of formula (Ib) is converted to amine function of
formula (Ic) by the usual methods known in the art. For example, first converting acid
to acid chloride using oxalyl chloride or thionyl chloride in a solvent like
dichloromethane, toluene, tetrahydrofuran, chloroform or a mixture thereof. The
30 . reaction is carried out at a temperature rahging from 0 °C to reflux temperature, mostly
0-100 °C. The acid chloride was treated with ammonia in organic solvents such as

ethyl acetate, tetrahydrofuran, dichloromethane or aqueous ammonia to afford amide.



Prepared simlar to internediate 5 starting frominternediate 11 and used
as such without purification. mz(MH): 257.2. H3C CH3 H3C BocHN'" NH, 15
| nt er mediwbeodi79413R, 35) - 3- W But oxycaégon'yl ) am nol- 2, 2, BcrnBroo/boobos

cycl opent anecar boxylic acid OH Prepar simlar to internediate 6 starting
frominternediate 8. 1H NVR (400MHz, 20CDC13) 6 ppm 0.94 (s 3H) 1.17 (s,
3H), 1.35 (s, 3H), 1.43 (s, 9H), 1.82-1.89 (m 1H), 1.98-2,05 (m 3H),
2.72-2. 76 (Ampida lf)converted tajamize upder copntiopaL igfinann condifions. AminscAB#EAt e - 14
t-Butyl [(}e, ?r\s.%ar%d (b%/y ?ﬂ%g&)ﬁhl}m Ly GurfTubfoabBiE)Y '(mg? ofe phtlylis@mhaiat e

Prepared sim late 7 starting trominternediate 10 H ¢ CH,
H3cH Boc HN didcetate (PIDA) -proi@died BibFinayuReatp0gant ofepddl) 8 ppm 0.81(s, 3H),

TSy o BBl i PR ponbe oSy iyt R (il eo H;kezNé@  39(ad.

265. 2. 5| ntdiphemdplatsphotd: azide (DPPA) under acidic conditions in presence of solvents Sﬂce

(1R S5R) - 1,\@%?0écanﬁfgéne ghloro rm ace%}{%rlle 2 %rtr)lbngt%lreox[ange%O:-Lf]OO‘%.anez 4-dione M

Me MeNH2

(1R 39)-1, %t%rmr T tahiirde- tBuq foRh b s pevidveditty| chaventions anareeaeding phdups aci d Me
Me O Me HO A mxt re of 40% aqueous net hyl am ne (70 nL) and canphoric
anhydri de (e gpoated Fmoc et

Alternatively, Boc protected amine of formula "(Ic) is prepared by oxidative
10  rearrangement of amide- with lead tetraacetate in t-BuOH as described in J. Org.

Chem., 1975, 40, 3354.

Step III: Reduction of compound of formula (Ic) using suitable reducing agents such as

LiAlH; NaBH, and DIBAL-H in inert solvent like THF, ether or mixture thereof at a

temperature ranging from 0 °C- 70 °C to afford alcohol of formula (Id).

15  Scheme III:
Me Me a. X"(CH,),Y'X! Me Me

o Me b. Deprotection Me
H,N NHBoc Y~N/\é4NH-PG
| e
(If) n

n a. Azidation
b. Reduction

(I1-2)

Me Me Me Me a. R'H Me Me

Me Me b.. Deprotection Me
HO NHBo¢ —— L NHBoc o R NH-PG

! (Ie) I
(Id) (1)

V  |Cyanation
a. Hydroxyl amine
Me Me b R-COOH Me M e
Me c. Deprotection NH-PG
NC NHBoc— ™ __</ \
Vi RN

(1) (I-3)
The reactions in the processes outlined in Scheme III are described in following steps
Step I Compound of formula (Ie) is prepared by transforming hydroxyl group of
compound of formula (Id) to a leaving group L by mesylation, tosylation or
20 halogenation in. presence of organic base such as triethylamine, N,N-
diisopropylethylamine, pyridine, N-methylmorpholine, N-methylpyrrolidine in an inert
- solvent such as DCM, tetrahydrofuran (THF), CHCl; or similar at about 0 °C-10 °C.



stirred at roomtenperature for 30 mnutes. To this

N, N-di met hy1-4-am nopyridine (DVAP) (0.67 g, 5.4 mpl) was added and
stirred fwotzhevo7daas 24 hours. The rea é]l on m xture was aCirapsdo/b@oesool to
roomtenperature and acidified with cg HCl at 0-5 10C. Wiite precipitate
formed was filtered and dried (5.2 g). mz(MH): 214.1. Step 2:

(1R -1, 3, 8, 8- Tetranet hy1- 3- azabi cycl o[ 3. 2. 1] oct ane- 2, 4-di o To a
S(ﬁ: ut i gn E)Bt@tlhapcmuplm'g@f nenipcang of forgulg (epwithaspmpaund of WF“Q@%P@? acet yl
chl ori de 7 dded, I f r After t he
reaction, gfeh?f]omfgurédge len)u\lf%/aé{vz(:ﬁr @rrglvefa Bﬂ‘é%@ rsg%ﬁgdedﬁg? gtgglgfw El?:/lfude

mat eri al pusttahydrofulan, C(abmtmntrllum ailgyl etdogtatea c Atmetbyladray Hidanfe ]?1\14 ? 9) NWR

( 400 Mfz - 10%0%@4%%1#% 13hlor??og[§ o algé'l(lxtlQI’B% eots H) t{le %nrés@ﬁce §1*|_'% :bas;e sggh gs 6%(_{)”}

1

2 91( S, 53H)riethylzdhide,H) pyritig, ldusopropﬁb’myjlamme 4 dlmethylammopyrldlne alkali

(1R 5R)- 3, 8- Tet r anet h 4- di
oct ane- 201 hé’gﬁoﬁ’éiﬁillsﬁl%‘ &t é‘}% hlyéjro lpot[al on o Xﬁ) %e[ %lk%lrll%e]ereanrgldfn ae%ale (2 g,
10. 2 nmol ) Hy&roIidEs allk@ii Rhdonaes aith a@@o@smﬁembmmtcmmp lsatbenate aEiNhSec . BuLi

in cyclohexane ( ded
5 L ke shisang pompapind o iy FERAR” Rk AEAG poPl ShORabin 5 10 20
was kept at.,tRiSut# ARGhFAHh rdf@inglfrdin Dot e eflguenpbiange, mdstly Malt5er°C(3 nl) .

The reaction mxture was allowed to warmt t h
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: (1R 5R) - 1- Wdrcpg@n&oﬁ t@lngsa@b’lsféﬁ’é‘thﬂﬁ%%éc BB Rifre Ropey, Dickeldp theaessn%. di one Me

I\/E NH2 of solvents such as dichloromethane, ethylacetate, water and the like or a mixture

thereof, at a temperature in the range of 0 °C to 50 °C.

Step IVa: The amine prepared in step I1Ib is reacted with Xl'(CHz)nYIX‘, wherein X'
25 is a halogen selected from F, Cl, Brand 1; Y'lis SO, or CO, in presence of organic

bases like triethylamine, N,N-diisopropylethylamine, pyridine, N-methylmorpholine,

N-methylpyrrolidine in an inert solvent such as DCM, THF, CHCl; and the like at

about 0—10 °C followed by cyclization in presence of bases like NaOH, KOH, LiOH,

sodium methoxide, sodium ethoxide in solvents such as methanol, ethanol gave
30  compound of formula (II-2), wherein PG represents a protecting group.

Step IVb: Amine deprotection is carried out similar to step IIb to afford compound of

formula (I1-2) in its salt or freebase form.



IJ Me Step 4 internediate (2.5 g) was dissolved in a 20 nL sol vent m xture
of ethyl acetate, 20 acetonitrile and water in the ratio 1:1:0.5,

respect i webyoioliood1bi s, Pl FA (6.3 g, 14.6 nmol) was addedpamdBztio/nooeas at
tenperature at 45 C for 5 hours. The Pdaction was further was stirred at
roomtenperature for 8 hours. Excess Pl FA was deconposed by heating at 70 C
for 10 mnutes. Reaction m xture was concentrated under reduced pressure,

aci di fi ed whteth VaCrmpeundof forgrly pdnhientsti with aiFenptine ageridike NaGhe 56N | ayer was
25 separ at L ; |1 W & J ane,
washed wit ﬁéum%lf@%? !"feﬁeﬁ’?%}éf, é%?t%@ﬁté %%nagéﬁlrﬁ% g@ .1 %Cr‘laélcgeihfr%r(gr%i gé‘?gﬁﬁ?\as
purified byofdainudm(Ighr omat ography to get 1.5 g solid. 1H NVR (400MHz,

CDC13) 5 pp 76(s, 3 ' 98(s, 3 1.23 3 1. 774,97 411),
S T1Ch, argen V{ Shpound b oy a5 bty S i oud 4t

| nt er ved atslultion) gave amidoxime, which on coupling with appropriate acid followed by
(1R, 5R) - 1- Am po-5, 8, 8-tripet hyl- 3-gxabicycl o] 3. 2..11 oct an-2- one, Me MeNH2
Ve To n st PPRegh apdsrciei® Soami R r oty drrae MRaEs0R%ird: o'
sol uti on of replidtsmdicating grbup. MAIE depyatectivhdis dagiedwuy sinfifat &6 stepmpl ot i on of
the reactio nitored b wat er added and the precipitate that
separ at ed o{}f(’w\g‘gnl?quﬁgﬁéﬂmﬁ? H.r'ggrﬁe‘tsﬁﬁlf ’Prr%’i%gas\ﬁg%mbxt racted with ethyl

aCﬁt St e ( 2>|<lacl&ﬂp28 ditalls offofiylla ACES, AL) hay@r$ WaE eeaedithesnpaaebhimuldr i ed with
anhydr ous

A, filtered and copcentrated. 65 f pure product was
obt ai netf bﬁlwish?watqsaﬁlmla@%@%g@ﬁ&owg PHIETBYI2 691 i ca col umn
chr omat ogr agdh¥éme ¥%t: NVR (400MHz, CDC13) 5 ppm 0.8(s, 3H), 0.9(s, 6H), 1.21-
101.29(m 4H), 1.67-1.72(m 1H), 1.83-1.9(m 1H),2.19-2.2(d, J=10.8 Hz,
1H), 2.29(s, H3|t|)<’, P82(d, J= 10.84 ciiH), 2.39(s, 2H). wm zMHED) © 183. 1.
| nt er medi at e~ T% OH  Amination M NH2 - Amine protection  1'sC N
(1R, 5R) - 1- Am no 8-trinmefhyi-3-o llcyctof3;21oct ant{2<qne Me Me MeNH2
Stepl: (18,5R) 5% 82 Tri met hy1- 2- ox0-8~ oRabi cyz:l o [3 .2. 1]° 0t ane-1
-carboxylic acidbl5 This internediat éll-las prepared starti g from .
(+) Canphoric anhydride using literature procedures (Liebilgsréntm 1996,
1941-1948) Mel ting point 243 C. 1H NWR (400MHz, CDC13) ppm 0. 93(s,

3H), 0.98(s, 3H), 1.23(s, 3H), 1.78+d.88(m 3Hjeoxy@naBop- %.03“5 s 1td), 3.93(d,
J= 10.84 Hz, 1H), 4.17(d, 20J=10. PHC 12 DPPefsien : MH): 211.

Step 2: v

(1S,5R) -5, 8, 8-Tri net hyl- 2- oxo- 3- oxabi'€ycl o[ 3. 2. 11oct ane- 1- car boxani de Mee
00 -~ (I1-5) (1

The reactions in the processes outlined in Scheme IV are described in following steps
Step I: Amination of compound of formula (Ih) as described in amination step of
15  scheme II affords the compound of formula (II-4). Compound of formula (Th) was
prepared according to method described in Liebigs Ann. 1996, 1941 —1948.
Step II: The amine formed in step I is protected by conventional amine protecting
groups like Boc, Cbz, Fmoc, acetyl, benzoyl, and benzyl and the like to give compound
of formula (Ii). The reaction can be carried out in presence of organic base like
20  triethylamine, N,N-diisopropyl-ethylamine, pyridine, N-methylmorpholine, N-
methylpyrrolidine in an inert solvent such as DCM, THF, CHCI; and like at
temperature ranging from 0 °C-50 °C.
Step III: Reduction of lactone to lactol is carried out by using suitable redﬁcing agents
selected from LiAlH4, NaBH,; LiBH; LiEtsBH in an inert solvent like THF at
25  temperature ranging from —78 °C to 70 °C to afford compound of formula (Ij).



To a solution of step 1 internediate in dichloronethane (0.7 g, 3.29 nmol),
oxalyl chloride (0.32 nL, 3.62 mmol) was added and stirred for 2 hours at
-10 C. Thwo2biwmaobasi | es were renoved byg purgi ng N2 gas. pCraBzoaeh@oes was

di ssolved in 25 nL diethyl ether and to this 25 nL of 23% aqueous anmoni a
was added. The reaction m xture was stirred for 2 hours and extracted wth
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(1R, 5R) 1- Amﬁfmcsmgm&dtdflmmdwéﬁ-?;) W@@éaﬁycﬁlfﬁeba%e LGt ﬁ'rgfegtlr%ngr isMe M) (
di ate I SS e I'n a 5

- NHR 2 int
sol vertt £n x?‘iﬁfyg i dl%ltr}ﬂ")e‘?ir’trg@e‘tnﬁtt‘@é d%?é@‘teérw Qrg Ilett a 9vvht @), 433-48he ratio
1:1:0.5 resgeﬁpdtmaé ¥E fofFﬁhl& fi-8) RlafA-) Jweile“tr&ted%gﬁrh Jn}d u‘f'a @Ca”d

stirred arnrn%t he tenperature ion was
further str W 1y $C Plaemqferméndtcemeowrdrof@rmlar(@ Excess PI FA was deconposed
by heating Sdhefi@ Ve for 10 m nutes. Reaction m xture was concentrated under

reduced pressure, agidifded with dil Ui, e g—,lpl washed V\Mh Qr chl or onet hane.

Aqueous | ayer wasscsepar ated, basi flre niaHCCB, g CrRCE Qg with
di chl or onet hane, wa w'th_xﬁﬁf;‘eit_,. ., dri# and entrated. Crude
material was puri kfe 15 colbrmc dgrarﬂhytog 0.26 g of solid.

TH NVR (400MHz. CDCLSF & ppm 0.9(s. 3 0.93(s. 3H) . D 94(s, 3H,
1.77-1.93 (m3H), 2.06-% 12(m 1H), 3.89(&9®J= 10.76 Hz, 1H), 4.09(d,
J=10. 7210z Thjbl-rﬁqctmﬂszu(l Ikhblﬂ)ooeﬂsSsﬂorilthnddﬁh sehvadivabe ddRribed in following steps

Ve NB MBNH2 20 Step

1R, 5R) -5, 8§, T oxabi cyclo ctan-1-am ne

1. N [(1IR %ﬁ} ‘1“? ancglt’ﬂ foé‘?ﬂné éf@gﬁ'ﬁ pegribeq an zmlr]atlee:tsten of| ]

acet am de Mehmmafeamsuecem Tﬂoatf@tﬂ Il (B06)SObibdiAn ﬂﬁg 17 in 5
mL of dichl oronet hane Qou ua(ﬂ%t)rr et% ar??{rproerinﬁ%gf% 82 4 mmol )

t
was added. FPTHREL P Qg‘?ﬁi a’t?ak‘t élgémé%tl?% éﬂ‘“or 1Y8. (0.17 nL, 2.4 mol)
was added (St@r I2R @Ricti@toOfniddtoiniHE Bcaftitd o2t by Elﬁﬁl%( EQfabRYedit d’fgrh%fntg' hour

After g | etion of the reaction, the reaction ture was

di chl or'gmetSHEd drp AL, W@o?@ﬁﬂ EiBtRFE rin vams inse psoleent dilca iBHIE rak ed over
anhydr ous I}@hz b 0.1 of off-white
sol |yd product 1I—feN{% r%qio\ﬂ?@ CY@ ?’Qg&&&%pg%@?%&% &1-8) 96(s, 3H),
1.0(s, 3H) Compgunds of fiyrpplayHy6) and Gcmwee(rmte&wmh cénfduad oBfdrmuld (1D 3s 2(m 1H),

?r[ S(SM(’rIC-ii) Eg(gmgiﬁ sklfemeltth forfl fﬂl%( mmpognd] otg formule't_iﬁ) 1H), 5.96(bs, 1H).

Scheme VI:
OH3C CH3
a, Hydrolysis
CH, b. Amidoxime >‘N HaG CH,
NHBoc-———> )\é<
(IC) NH,
20 (1I-8)

The reactions in the processes outlined in Scheme VI are described in following steps
Step la: Hydrolysis of ester is carried out in presence of suitable base like NaOH, KOH
in solvents like tetrahydrofuran, methanol, ethanol, 1,4-dioxane or mixture thereof to
afford acid. '
25  Step Ib: The above acid is coupled with appropriate amidoxime using coupling agents
like N,N'-Dicyclohexylcarbodiimide (DCC),  1-ethyl-3-(3 d1methylam1nopropy1)
* carbodiimide (EDCI), carbonyldiimidazole (CDI) and the like in suitable solvents like

tetrahydrofuran, dichloromethane, toluene and the like followed by cyclization in



WD 2010/ 079413PCT/ 1B2010/ 000008 41 Step 2:

N ( 1R, 5R) - 2- Hydr oxy-5, 8, 8-tri met hyl- 3- oxabi cycl o[ 3. 2. 1] oct-1-yl| acetam de
Me 0 OH Twoaosugpaasi on of |ithium al um nunmhydride (0. 298TgB20G0/6000w0! ) i n
dry THF, step 1 5 internediate in 2 n2%THF was added dropwi se at room
tenperature and stirred for 30 mnutes. After conpletion, the reaction

m xture was quenched with a few drops of water maintaining the tenperature
bel ow 0 C apresestd of edalytivt aownt wadid én preflokipg teltenef affonded. thReawpound ofas
filtered ap ‘%Sllg%g obt ai ned was washed with ethyl acetate. The filtrate
was dried wilh %FI rous Na2SO and concentrated under reduced pressure. 10
The crude n@&éapivat o\ﬁ/&ﬂnﬂllﬂ (IF8)eds byated With @ompbundrofdhmona(ldyraphtopntio gi ve a

pair of di as ere i c.m xture 400MHz, CDC13) 6 ppm 0.81(s, 3H),
0.95(s, 3H)> imﬁgggg’rﬁﬁﬂaICim%%‘ni gg’(N‘HW]ﬁaéﬁo 2.03(s, 3H), 2].034-3.36(m

0. 25H), 2. 7€hm8Mmy O0.75H), 3.06 (d, J= 10.8 Hz, 0.25H), 3. 21(d J=11. 32
Hz, 0.7511), 3.ufd(sh, J= 11.32 Hz 07 51 o, 3 95(d J=10. HlOCl'Ha_F 25H) ,

5. 2(d J=6.4 HA Q. 7511), Abidg % O b@natloztﬂz HW\W J=6.6
Hz, 1H). m=Qa @ =§peH node) HaN

N-[ (1R 5R)-5, 8, 8qdyri met hy1- 3- oxab| cyclo {$. 2, 1] acetam de WegyMe H MeNVe To
a stirred sol utlon of step 2 internediate (0.2 0.88 mmol ) in dry

di chl or onmet Hegreactignsin the precesseh PetHegsdn Sehavtss\ih eteéiesmgd BfaBIViEg SPH (0. 84
m; 5.28 Y da 12700 abd @9 Eqrahttbﬁnéawoosbntﬁduﬁ& WeribaRIL eI AlRARI3E ML, 2.6
mol ) was ed dropvvlse over a period of 10 mnutes. Stirring was
continued fssherse Mburs at roomtenperature. After conpletion, the reaction
m Xt ur e;gvas c d WI th

di chl or od,rrvgt %g[%gp ?’315%%9 Oz%téééf \%ﬁa@qglg%g‘r at agﬂngf g‘?}f@ g@éﬁomgﬁt% f ous
Na2SO4. Di cdmhipatinmeash deseribesly wr amimgtiarostep riifr sshene dihdéerds dlkucerdppmdsyure to
obtain 165 1%? I‘ff9 t|tIe corrpound 111 NMR (400MHz, CDC13) 6 ppm O0.78(s,
311), 0.89(s ggt)( 1 1.60-1.64(m 111), 1.72-1.78(m 211),

1. 85(s, BFDCorﬁpcﬁlﬁonfGtB(mula 31119) waSBtr@ﬁﬁ(ddwitlﬂcorﬂ;@u%of—ﬁ)rmaliﬂ)ﬂ) a8 sim(ndin J= 10. 92
?12,2(M+1) génzéIétgé }Palcorripotlir:{'ci]'gfformu%a&gi J=10.48 Hz, 1H) 5. 16(bs, 111).
(1R, 5R) %, S%eﬂimvmthyl 3-oxabi cycl o[ 3. 2. 1] octan-1-ami ne To a sol ution of
step 3 internediate (0.165 g, 0.78 mml) ct,p 3 nmL of dry THF and pyri di ne
(0.37 m., 47 mol ), qrai,ntai ned at 0 C, chl ori de was addedovmth
stirring. After it es pr okyukctone gt ("0 "08dHm, 63 s, added to
the 5 above reagtq ToReMar e an aIre’act| p war med t oo t room ;gH rature
Reaction m xture was concentrated after addl ng et hyl al cohol . The residue
was partitioned betWetn 1IN HCL and tert-b@Wl ether. Aqueous (Myer was
separated and basified with 4N NaCH and extract ed w t hwisig leydon p@et at e.  Et hyl
acetate | ayer was separated, dried and concentrated. Crude material was
carried to next ,gt®ef wthout further urc.l.fl Lat iaotuctiet z (Mrl Hac 7052, 10

| nt er medi at g- 19 ) 5 ghgionry | e, oxali’ld@yj@t“gﬂ 3.R. N.le@am ne
Prepared si M a | AT et nedivat e i ngefrompg 1S, 3R) [ -) Camphoric acid
mz(Ml): 170.2 4} nter medi at e- 20 | Pe” |
(2S,48)-1-(Chloro cetyl) 4-f| uoropyrrol f@i ne-2-carbonitrile Ci-ol) LN. 1"-F

a, Hydrolysis

HaC oy o HiC SHsyy o CHy
A b Amination H3° H
-——-»
0—CHg Rl 0—CHj
VI
{In

(Is) (0-10)
The reactions in the processes outlined in Scheme VIII are described in following steps
Step I: Carboxylic acid function of compound of formula (Ib) is selectively reduced by

borane-dimethylsulfide complex in presence of ester to afford alcohol of formula (Im).



NC This internedi ate was prepared starting fromtrans-4-hydroxyproline
using literature procedures (Bioorganic Mdicinal Chem st-1ly 2008, 16,

4093- 4106Ww0\M0AN0F41313634 and US2007/0112059) as a whit e pewliBzb10/0m@0ds39- 141
C, IRcnil: 3031, 3007, 2962, 2241, 168%9, 1407, 1280, 1225, 1076, 860; 1H
NVMR (400MHz, CDC13) 5 ppm(3 1 20 mixture of two rotoners) 2.25-2.5 (m .
1H), 2.55-2.65 (m 1H), 4.06 (s, 2H), 3.55- 4.3(m 2H), 4.96(d, 0.8H, J=9.2
Hz), 5.07 (tkp 0. Qiitlatidn®f Slcoto) (In tealdghyde .cairled ouBIsing oMdjzingagents {ie 0. 2H,

J=51.5 Hz): 8 6
| nt er nedi atpgr“}‘f‘u“t'\@é &ihr?%oj%g%asde C()lr1§:so © ﬁgggst car@d)r?lrl(t)(%lfla[ng D NC 25

Thi s i nt er et Bmmstlxpteelp‘arﬂeabxslyhchlom@ (Swem bquatcdm) e giksi aldehyile ef at ur e

procedures (Jour of Nbdlc nal 0 S

of f-white gé" &%pRg?‘spt'gl? cay) ei%‘%gpfi%ﬁm%e%bﬁéﬁcyppm %%181?? ? mi xture
of transl CIt&nleaaatdxermgﬁrcgrmlﬁm@mzodﬁt eraﬁh& 3.55-3.66 (m 1H), 3.66-3.79
(m 1H), 4.03-4 WD 2010/ 07 ?@%51 0/ 000008 43 0b4H CH2C1) ,
4.09 (s, 1. 56%1110421@5? of fprmpla (fp) fi f@"‘sﬂﬁe % €n) ¥iep prepasyd byjueaps 4 ang 2. 2
Hz, CHON); Jiiist{oMiddBibn cditiftionk Al eablionleadded dut inlsoBentBichane@DCM, THF

| nt er medi at e- 22:

(2S, 4R) - 1- (aghltey b et temperptiire GneByFeB|G W Horopn tepeRfure i gregence N NC 5
Thi s interrggﬁljh@th dWgs prepared according to procedure described in
Tet r ahedr on térs 1998, 39, 1169-1172 and W2007/113634. Melting point:
97-100 I0. Nigp NVRA(leeﬁe)M-ﬁmnﬂE)(IbByvaHeém by getluging agants spel) as /G YR@eBS( m 1H),

35544(m 4. 81(¢t ( 5.35(d,
J=51.3 n pr§?°§ée(%fh%’dgdggi%ft%gg‘?-ﬁ?n%nﬁ‘% ffﬁii@ﬁ%ﬁ%{dh"f@e -153. 39
(C 1. 0 rn:-thehhkm ht) tempemtufd/db@ing ROB rdoni Genipeeatpt do teflux temperature of the :
(2848) 1(2 OJ,ERS) 3-((1H1,2,4-Triazol -1-yl)nethyl)-

1, ri mégf’h’ c ¢ opent yl am no) acetyl)-4-fl uoropyrrol i di ne-2-carbonitrile

CNm I\/E eH Pﬂ‘lsb 10 ['$be Deproteceon -dButhy | above reduced compound is carried out by the

(1R, 39) - 1H 1,2, 4-triazol - ne r.i.met hyl .

cycl opeldt yl g’ﬁYaﬁ‘Hﬁ‘&’? dnethods kgown é%%%’ "ﬁg}%rn ndtf"hT aﬁ‘flﬁ-‘“t‘cdli KPS 329, 3. 36
mol ) and @ﬁofrlﬂt@r&ﬁﬁlogacldﬁloﬁ@ cantitc atﬂOLﬁlt id:drofenblidn, cinditensmizdéidtele3 (1. 01

g, 3.02 mol added tlonm re was stirred.at _80-85 C for 5
hours. The P S’&tﬁ Lo Wxt@‘?&{ tﬂc?}ﬁ‘ijr?fl tl %&WW&%EF%ﬂ%d‘“&}m ut ed

Wi th wat er ,e@xdriafeits tei idinfdte o8 kallént uddade conmbi ned organic 20 extract
was washed with water and _dried over anh%gdrous Na2SO4 and concent.r at ed

under reducter Brexsprupd of famula (hps isgpded to agplolnf dermuladIgps desetipsg in
chr omatqg ras% to afford 135 ng of the trtle corrpound as a white solid. 1H

NVR (CDC13): 400MHz 5 0.91 (s, I-{) (s, 3H, 1.31 (s, 3H), 1.43 (s
oH), 1.45 (Sitp Y Compwd(qﬁformyla D), es»reneredzw transforinenydipp ! eupEls 01 (dd,
J=10. 3& 13. %mlfo%undlld}” foftndl- (‘fq)z% (adﬁawﬁg grglﬁ) & by mesylation, tosylation or
halogenation in presence of organic base such as triethylamine, N,N-
diisopropylethylamine, pyridine, N-methylmorpholine, N-methylpyrrolidine in an inert
25  solvent such as DCM, THF, CHCI; and the like at about 0 °C-10 °C. A
Step VII: Coupling of compound of formula (Ir) with compound of formula R'H gave
the compound of formula (Is) in solvents selected from toluene, DMF, tetrahydrofuran,
acetonitrile, ethyl acefate, N-methyl-2-pyrrolidone, DMSO, dichloroethane, chloroform
or a mixture thereof, in the presence of a base such as triethylamine, pyridine,
. 30 diisopropylethylamine, 4-dimethylaminopyridine, alkali hydroxides such as sodium
hydroxide, potassium hydroxide, alkaline earth metal hydroxides, alkali carbonates

such as, potassium carbonate, cesium carbonate and the like, to give the intermediate



2513.4 Hz,1H), 4.48 (s, 1H), 7.93 (s, 1H), 8.05 (s, 1H); mz (M1): 309.2.
Step

2: (1R, 35)w8-20{oldd4u32, 4- Tri azol - 1-yl ) et hyl ) - 1, 2, 2-t ri netrbyhByab/o@esst anamni ne
hydrochl ori de WD 2010/ 079413PCT/ 1B202b/ 000008 44 Me Me/4 H2N N7-\\ N . HC
A solution of saturated HClL in ethyl acetate (2 nL) was added to a solution
of the step 1 internediate (0.130 g, 0.422 mmol) in ethyl acetate at 0 C
and the reatfirmnlarisktTheeeastion Stcanied dutat a tpgeratgepagmedrom § 8 tqwbukhours. The
vol atil es were renoved uq%ghﬁgwisduced pressure to afford 90 ng of desired
product . 1HPIRGRETETgeTeRtR®) C- 8 0.91 (s, 6H), 1.19 (s, 3H), 1.53(m

2H), 1.65 (3@p it HddrBfsisOf ebtdh \furetid of Mombblind 4E Pmdlals)(Milowet=By 88 and
13.1 Hz, 1H), 4. 24-4728 (t%g J=4.96 and 13.4 Hz, 1H) 53 0 (bs, 3 F 8. 01(s,
1H), 8.62 (aglnailpg;aan%cr( 1i; amigafion step o sefje : H affords the compound ‘o
(28,48)31-@%d$;@$ )-3-((1H-1,2,4-Triazol-1-yl)methyl)-1, 2, 2-trimet hy
10eyel opent yl am no) acetyl) -4-fl uoropyrrolidine-2-carbonitrile NN O To a
stirred sudpapsherholbformie (§118hwgs irﬁfeérvﬁ’é’cﬁoﬁipéu‘(@fcfgﬁmﬁ? (I§) apshewd'y | k2o
(0.218 g, >mol ) in InL of DVMSO was added a
DVSO solut%gﬁgggq?ﬁ%gaﬂgéﬁg?%ggggﬁ%gg%%ag, 0.40 nmml ) and the reaction

m xt ure wasScheme EXd 15 for 24 hours under nitrogen atnosphere. After
conpletion of the reaction, it was diluted with ethyl acet.a e and water.

The |ayers werecigeparated and the aqueqys | ayef maéhéﬂmkMpqg it h et hyl
acetate. Th ﬁﬁ i EQmQLQaDkg Ogmwa&4ﬂ%%§g§§2f/@phydLuus Na N,
concentratqgh purified b mat ogr gphy:_t el'd t he 1pr odd an

off-white solid (0.042 g). np: 186-188; IR(KBr): 2246 &1662 cm1; 1H NWR 20
(CDC13): 400 MHdm$ 0.93(s, 3H)(1t)0.98 (s, 3H), up3(s, 3H), 1.40-8-4Y(m

1H), 1.63- 1.70 (m .4H), 2.39-2.44(m - 2.66-2. 74(n 3, 35-3. 52
2E)|), 3. HE. Ahe f%%"%\?nszm?e Péi‘?cfésﬁﬂf"lthn‘fédd‘i‘ S‘%g;“,e I%.%‘-le&‘.’réﬁg ?%’Eﬁ’,hg%!ﬁ‘,g SHRY 4 &13.([3n
Hz, 111), ASt%ﬁl( omﬁ:&ﬂid?ofﬁrmu@h@rﬂ)cdn%@f@ﬁ&d BimliRr {obstepXo? séhetre II10. 2H,
rotomer), 5.42(d, J=48 Hz, 0.2H rgﬁgnerg% %.50 d, J=48 F%T 0;§HRh&otoner),
8.07 (s, 1Hter 8 (epupling pycomppynd R4 fyrmutsi G0, With sempauds, ob formula

(2S, 4R) - 1- (R44rdiRe B3 tep 1(dr S AT 4V theZBhpdund bF FRinbiNl () 1, 2, 2-

trimethyl cycl opentyl am no)acetyl)-4-fluoropyrrolidine-2-carbonitrilenmethane
sul fonat e GREVEL: Hdivsis e Frisy @npt@%@owpw;m@m%zﬁw@w 610/ 000008

15 amination as described in amination step of scheme II affords the compound of
formula (IT-11).

Compound of formula (II-11) was treated with compound of formula (IIT) as shown in

scheme I to form final compound of formula (I).

The examples given below are provided by the way of illustration only and therefore
20  should not be construed to limit the scope of the invention.

Intermediate-1:  (1S,3R)-Methyl 3-(tert-butoxycarbonylamino)-2,2,3-trimethyl

cyclopentanecarboxylate

The above intermediate was prepared as per the literature procedure (Journal of
25  Organic Chemistry, 2003, 40, 3554-3561) following the procedure as described below.

Step I: To a stirred solution of (1R,3S)-(+)-camphoric acid (5 g, 25 mmol) in 30 mL of

methanol, anhydrous HCI was bubbled for 2 h at room temperature. Methanol was

evaporated and the residue was mixed with 5% sodium bicarbonate solution until the



45 To a suspension of step 2 internedi ate of exanple 1 (0.097g, 0.40 nmol),
K2CO38 (0.218g, 1.59 mmol), KI (0.033 g, 0.2 mmol) in DVSO and

i nt er rediwoes7913076 g, 0.40 mmol ) were added and sti pcedBioao/odBosh at
roomtenperature. The free base was i ¢l ated as described in step 3 of
exanple 1. The free base isolated (20 ng, 0.005 5 mmol) was di ssolved in
ethyl acetate and treated with nmethanesul fonic acid (5. 0.005 mml) in
et hyl acet affervesoehcstdenseddankiother2 e sadiem voleideewasyaddedy E%\ﬁé‘é"eh Mfer reduced
pressure and t

d ther t
Di e a0 02 P v U EL AR b GRS RSB TR attels e WL Caoomre,

D20) 5 10 .acidifidd witi2H)% MCBHerkd B@favied Bidjh didsoprppy] etheiBTHQ combef ether 25(t

‘]J.H? Hg 58( égrzf%werﬁ%'%%q\}ﬁ_\ied 4%13'81‘:?’% sod%j 2ulfa§e aéa(egapolla'fé@to%%tanpﬂﬁ%@ . 8.08(s,
(2S, 43) 51- (@éthd-HeaBpny)-( Qﬂlﬂlﬂ&tlﬁlloﬂfelﬁpdnaneﬂarbbxylﬁc)anﬂt (38 g) in 83% yield.

I%/EZM?IVE :Vonﬁf{%yd opent aggbz B%Ely(sl)SHil lfisu(orémyli 59|1I5(gl neH?D (iaé'obonl trile:
(1S,3R) -1, 3, dg% o Iuﬁztm&-z 33 [(hy Zfbtosiez0l, Ty 289-D8k (By CHRBET () 3k ne

hydr ochl ori Prepared according to procedure described in
exanpl e- 1, nygsiMyL) aHermem ate 10. 1H 20 NMR (d6-DMVSO): 400MHz 5 0.92 (s,

2 00-415 (P S5 1.2 o), 2-Bindhy m 1
o4 1o Sep Sy Fop7e) sihon [ b2 (RBSIRNmeholicaltBny BHR2 ST 1T

d 1H), 8.05
(bs, 3HN, Syopgentanssdrboxglicerid &.1 LHP:2 mmeD) inaS L of LM aﬂé@é%ﬂfilo@% v

45) - 4- Fl uor I dLfoy 3 howt hy|
-cilcl opent }?é#@i%}@g@gt VI%&D%@%:&%?%%&?%%%@%H‘*éa%é%*l\r/ee fI\(}g H 25 >C/Ioupl i ng

reaction ofatst®pClAllnhevoleilenvere(Omo%s ty, padsingeitiegen pasadbie restde fdi at e- 20
(0.037 g, 0,196 t he res 0 ) and Ki
(0.016 g, ClifeEed u*‘%“‘ Fﬂ&ﬁler?ﬁlu Eﬂf‘}%%ﬁié’gkdggé‘grg?g&doéa% ‘?g%soaﬁzgnmganpl e-1
af f orded 3&afihtedOtith NILUGLs agin@ihedfaf ~3NPC. enmoﬂeaalonrrpmmezvaassrr@ for R( KBr ) :
2241 &1655cm 1; 1H NWR ( CDC13) 40 MHz 6 O. 1.$n§é I;%c %H)Thg 1.07
(s, 3H)15 1.agther 43 D(ﬂmltem;ld t&e 5(91*1“ S T AR ﬁ; 5 eli‘o(’rﬁfsu 2.65-2, 73
(m 111), ﬁ&e(\gas t&kelﬁn Fho!'@th |Taocetat% aﬂ@ tHeGoludiad vab fitlered;Hhe c@d&6rodud9 (m
211), 4.14(d 28(dd,

=4.4 5 & 1)
4.94(d, J=%ob@ineg, af@r swpora@%ﬁﬁﬁbe SO@@@H‘(’%? Puﬂlf-'ég by jgolumy éﬁ’m t%@??éjt? 5.11

(1?1) J= glo 5 rn@sh?r%f?ﬁ‘{n? @R? écaﬁaég%l(ﬂl 3aﬂm§éth§ﬂzoycl@p§k&ne6@5@@ﬁle) (3.46.93 (s,

(2S, 49) - 4 FthSér% yield. ZH(NWSB, @WMHZZCQCM ﬁmemr@&i @41H2 122 (5§ 31 3951
met hyl c et rro 2 [
Maioae d ;yztgal’qg‘nﬁ?l RS tYdoLr BY Ghotr, 8% 59 6n 2 SEs &Y. RS il G;H)
279-2 84 (m, 1H), 3.69 (s, 3H), 5.60 (d, J=37.96, 2H) ; m/z (M+1): 213.
Step III: To a stirred solution of methyl (1S,3R)-3- carbamoyl-2,2,3-trimethyl

—

cyclopentanecarboxylate (2.6 g; 12.2 mmol) in 12 mL of ¢t-butanol, 0.2 mL of stannic
chloride was added followed by lead tetraacetate (7.02 g, 15.86 mmol). The reaction
25  mixture was heated under reflux for 24 houfs. The solvent was evaporated under
| reduced pressure; the residue was taken up in diethyl ether, washed with 10% K>CO3
solution. The ether extract was concentrated and the crude product was purified by
column chromatography to obtain methyl (18,3R)-3-[(-butoxycarbonyl)amino]-2,2,3-
trimethylcyclopentanecarboxylate (2.58 g) in 74% yield. '"H NMR (400MHz, CDCl3) &
30  ppm 0.86 (s, 3H), 1.18 (s, 3H), 1.35 (s, 3H), 1.43 (s, 9H), 1.8-1.9 (m, 1H), 1.98-2.05
(m, 3H), 2.72-2.76 (m, 1H), 3.71 (s, 3H), 4.73 (bs, 1H); m/z (M+1): 285.
Intermediate-2: t-Butyl(1R,3S)-3-(hydroxymethyl)-1,2,2-trimethylcyclopentyl

carbamate



F4 CNN H 10oeH3s0o3H Exanple 3 (20 ng, 0.005 nmol) was dissolved in ethyl
acetate. To this was added (5.3 ng, 0.005 mml) nethanesul fonic acid
diluted iwoebtwi79mset ate and stirred for 2 h. The sol i dpChhaB2aepane ed out
was decant ed, washed with ethyl acetat® and dried to obtain 22 ny of
product as an off-white solid. np: 167-170 C, 1H NWR (D20): 400 MHz 6 1.08
15 (s, 311), 1.14 (s, 3H), 1.38 (s, 311), 1.62-1.75 (m 211), 1.87-1.89(m
1H), 2.09-2.11(m 1H), 2.49-2.52 (we ,H2 69-2.72(m 111), 2.80(s, 3H),
3.77-3.79 (dd, 1H), 3.92- 4.12(m _2HE 4264, 28(m 2H), 4.50-4.59(m 1H),
5.08(d, J=9.3 Hz, 0.811 rotoner) -* d, J=9.1 Hz, 0.2H rotomer), 5.50(d,
J=50. 8 Hz, T0. 2l kuspehdorerdf eyl ( €S, maq(&mycﬁbwl)amurm]ﬁrzp-tr&e@ms 1H),
8. 48( s, 111 Mt

5 (25, 4R) - %19%‘(“13% °X§?%’(?§81g’28§x A n TEE {79 WL o) P2 QPR et hyl

cycl opent ylmmq)z@geg, )635)8 mnfoﬂ)uwapmcrea @iverdi perictt cfthpeenhdurs. IReetduioesul f onat e

NC . 11t 1 CH3SO03HN t| on exanpl e 3, in | at e
(0.048 g, ONiX&e Cﬁ‘ja ter fedlinnder 28 E" (?é‘?lpbe%mb Oiét? ﬁ?ﬁg
presence OfredthbiBnikidrel @8s diluted K)ﬁthn&ﬁj/l) aoatade Akl Whtef. OTH16rgghic Qa)@Q&/amTDI ) in 2

m. of DVMBO as described in step 3 f exanpl el afforded 20 roduct as
an of f - whi t&Pased; griedraver gplsyeus Ifaz ﬁe WW@BWHWB‘@POWEQ t?ii"&%’(?l KPR n et hyl

acetate. TQ(RHS- m&&aﬂﬁﬁahﬁpmm.ﬁﬁiedly o?rclgpdﬁgal]c@rbﬁ)lﬁ&efm@ln diduti@d i n et hyl

acetate was added and stirred for he solid that separated out was

decant ed was herhitgisolid. SHANNR £6eMkle %3)&1?1?@60 85 €5, B85 105 (s\ifx &30r oscopi ¢

30'9'2‘(15 130H 3¥¥? ¥g%({/305%313§b75’§r %ﬂl)leozﬁ?f 9@%@?@\"\%5 §@9%h@ Jléz?;sg&l@; 2€m "
1.94-1. 99( Hz, 1) 3.70-339(8d, 42§ A& D) Hz 2 F974.63 (b@,H)H), /MRS 1H)

3. 69-3. 91( 2 z 1H),
4.85(d, J= g}'gri%d'a& Tt ﬂ%@e}f‘m'ﬁ“’ﬁégéﬁﬁﬁmﬂ%'ﬂﬁ i) ?§'ﬂ9')

5. 25(d, J=5Im&hyltheBdnbsudfonntr ), 5.30(d, J=51, 0.8H rotoner), 7.96(5 1H),
8.4(s, 1H). mz(MH): 363.2. Exanpl @ G

(S)-1-(2-01S,3R) -3-((1H1, 2, 4- Trlh&;O-LHybLQ’Ethy|) 1,2,2-trinethyl

cycl opent yl am no) acetyppyrrol i Mé-pe v&; om/t tMle CNI\/e Me Coupling reaction

of Exanple 3 step.1l rmedi at e 04

i nt er neldi at’&: 22 @8 ‘8‘““6‘ 2?{9 Pﬁ&‘ﬁ}'l) [% ‘?r?’?)f%é@ﬁ?éy@?a“@% Etﬁ“%’é g, 0.78
mol ) and Kclo n@ﬁlﬁaﬂam@teQ@a OB Imrhdl) & JomDbf BBOdsetites afaitdaed a0 St ep- 3
of Exanple-1 afforded 10 of product as off-white sticky mass. 1H NMWR

( 400MVHz, c@cj’.@) tripthypaming (gg(gl L, 389 mmadspgs addgd. Ho dlpgp seacpy mixtuge 1 42(m
1H), 1.6-1. 12(m
1H) . 4. 24- ﬂ&éﬁg{bsﬂfoﬁ&yl?chﬂogge ﬁl &12&1@ ZMmo% w?é agde@?cfrc%w@é'aver é{)@ﬁ)ddoﬁ) (

m z( M+H) :  345niputes and the stirring contlnued for two hours Subsequently, the reactlon mixture

20  was diluted with dichloromethane and water. The layers were separated and the
organic layer was dried over anhydrous Na,;SO4, concentrated and dried to give a light
yellow colored crude sticky mass, Which'was purified by column chromatography to
furnish methanesulfonic acid (1S,3R)-3-z-butoxycarbonylamino-2,2,3-trimethyl-
cyclopentylmethyl ester (2.01 g) in 76% yield as an off-white solid. 'H NMR

25  (400MHz, CDCIls) & ppm 0.85 (s, 3H), 1.05 (s, 3H), 1.32 (s, 3H), 1.43 (s, 9H), 1.49(m,
1H), 1.85-2.04 (m, 3H), 2.20-2.24 (m, 1H), 3.01 (s, 3H), 4.10-4.15 (dd, J=8 & 9.24 Hz,
1H), 4.24-4.29 (dd, J=6.44 & 9.52 Hz1H), 4.47 (s, 1H); m/z (M-55): 280.1; [a] p
+36.3° (C, 1.0, methanol).

Intermediate-4: t-Butyl(1R,3S)-3-(azidomethyl)-1,2,2-trimethylcyclopentyl

30 carbamate



Exanple 7:

(S)-1-(2-018,3R)-3-((1H1,2,4-Triazol-1-yl)methyl)-1, 2, 2-tri nmet hyl

cycl opentwbanmonoyaset yl ) pyrrol i di ne-2-earbonitril e met haoeaptdionabes CN m Me
Me Ct NNN Onesyl ate salt Exanple 6 (253?1rg, 0.072 mml ) was dissolved.in
ethyl acetate. To this was added a 20 sol ution of -nethanesul fonic acid (6.8
nmg, 0.072 mmol) in ethyl acetate(l nL) and stirred for 2 h. The separated
solid was decanted, washed with ethyl ™ G"e];la;tle and dried to obtain title
conpound 25 ng as white solid. Mltjjg palyt: 150-154 C, 1H NMR (400MHz, -
D20) 8 ppm 1.08(s, 3H), 1.14(s, 3I351, 37(s, 3H), 1.66-1.78(m__2H), 1.86-
1.87(m 1H)To 2sddich. (¥9ftenmedinler3 (R488-442@mel) iR HMF 22GmI), ahxk0-5713) |

2.51-2.55 51H), 2. : - 3. 188 : . .

5 05- 4. 0 el i o Sileg i 3y A et (3 1fmdbeing 6, )
8.07(s, 1HtemSor#Biess0 “Urhe reha{oktdkturedwés. DoleExarypireteBperature, diluted with
S)-1-(24(1R 3S)-341H 1,2, 4-Tri azol - 1- t 1,2, 2-

Lt ot hot oyl panrhoiaeet yRRGyT st el Bl vl i pesylper

2010/ 079413RGT LARRAIDAANRANEhATater] BrirR] aregdi BvEENDS0; Anddongentftddo 6Bl ) was
added to a sti rred1 suspensi on of step 2 internedi atelgf ggg%e % (0.020 g,
0.08 ol ) ,g eCaide, PKI@N&?,(:A}O@{H{@Q@@h my 0.8, 3D, HUdg>Hl 1deGmifdk } 4P n 2 nL

THE and T eagldign ghX e 1965150001 6H, A, 59905 WeNPeiAlUBSsfien, 25N After

conpl etion he reaction, reaction mxture was diluted with water and
extract ed vi.4XdeThyd Satts,dHR. 3.988 4gatids 454y AHhvas dried over anhydrous

Na2SM4 d ncentrated u np . was
purifi e@nbﬁgegmaﬁteéﬁzr oma’i2 %@L@ggﬁg‘@‘ﬁ‘%@‘%@f hﬁ;’ggﬁhﬁﬁ%ﬁgh?gﬁ)ﬁet hane to
afford 8 badatet as a semsolid. IR (KBr): 2242 and 1654cm1; 1H NMR
(CDC13) : chgplo MHz 8 0.93 (s, 3H), 01309%.635,)3H), 1.04 (s, 3H), 1.35-1.45(m
2H), 1.62-1.68 (m 3H), 2.17-2.30(mMe.4M) H2.33-2.42 (m 1H), 3.35-3.45(m
3H), 3.55-3.60(m 1H), 4.05-4.1 ( Pe" NH26 (dd, J=4.4 &13. 6I Hz, 1H),
4.76(m 1 7.93(s, 1H, 8.06(s,. 1H . mz, tM1): 345.1 :

(o) o3 o Orts inayoaid ) pide A4S gt dispOikh P agety pta ofabR 300 Furd

trimethyl Cyﬁm@ahd/hfmgma@@@ﬁsol pPsPioE 11 @bindb REved:.Caobanint ni beisbidandsul f onat e
NN O CH3SO3H To a so

t f le 8 (0,02 . )., i t ,
o ParEey ot coaivia. bhboassgromoouhiz s it S R0 SG b BuESS1 00
to give a wp%&é &, of Cf Pi-1 38Ehn, 4H)C1.05-2980%, 3)E2182 Wl (nD\VBD, 697 $8 bHE, the

sol vent was d and residue dried under 20 vacuumto afford the title
conpound asmE¥HiA5&2so0l i d. 0.025 g. np: 150-155 C; I R(KBr): 2246

&1663cm 1: 1H NVR. (D20).: 6.1.30 5 3H), 1.37 (s,
3H), 1.66- 11.1“f%r(‘?ﬁ ‘a%?g}ff 31§33§8-91[¥§6'ttﬁlxyciﬁ30}l9§?{f§@?%? ﬁ]mégﬁd , H)z 33-2. 3é?m
2H), 2. 52- 2eyafofpentahbbarbdyBdacid, 3H), 3.54-3.58 (m 1H), 3.68-3.72 (m 1H),
4.02 (d, J=28.6, 1H), 4.12(d, J=16.2,..H), 4. 21-4.24 (m1H), 4. 39-4.45 (dd,

J= 4.4 &13.6 1H), 254.76(m 1H), 8.@7(S{ #Hy, 8.49 (s, 1H); ink (M1):
345. 2. BocHN~—" A

20 OH .
To a solution of intermediate-1 in methanol, NaOH solution was added and refluxed

for 3 hours. The reaction mixture was concentrated and acidified with 0.IN HCI and
extracted with ethyl acetate (2x50 mL). Combined ethyl acetate layers were washed
with brine, dried with anhydrous Na;SOs; and concentrated. 'H NMR (400MHz,
25 CDCls) & ppm 0.93 (s, 3H), 1.18 (s, 3H), 1.35 (s, 3H), 1.43 (s, 9H), 1.8-1.9 (m, 1H),
1.98-2.05 (m, 3H), 2.72-2.76 (m, 1H), 4.73 (bs, 1H); m/z(M-H): 270.1.
Intermediate-7:  #-Butyl  [(1S,3S)-3-(cyanomethyl)-1,2,2-trimethylcyclopentyl]

carbamate



Exampl e 10:(2S,4S)-1-(2-((1R 3S)-3-((2H 1, 2,3-Triazol -2-yl)methyl)-1,2, 2-
trimet hyl cycl opentyl am no)acetyl)-4-fluoropyrrolidine-2-carbonitrile WO
2010/ 079448RCIVBAG10/ 000008 49 \ St eﬁ’l: tert-Butyl PCT/IB2010/000008

(1R 35)-3-((2H1, 2, 3-triazol - 2-yl ) net §| )-1,2,2-trimethyl

cycl opentyl carbamate Me Me BocHN 5 To a suspension of 1H1,2,3-triazole
(0.5 g, 7.2 mol) and K2CAXAB (1.5 g, 10. 86 nmml) in 5ml of DMF, internediate

3 (2.0 g, 6.0 nol) was added and t.l;@s Ca'ji“‘gtion m xture was stirred at
80-8.5 C for five hours. The reac&&m&i’—;@@re was brought to room
tenperature and diluted with water, e acted wth ethyl acetate; the
conbi ned orFaaindxieset ofadaGN WetfgveA8ddael) ithDIVET & mén intetmicdigtedd/ &rl8ahydr ous

Na2SO4 and entrated .10 u I S LN iC
mxture of GRGABYS Mebradeh SR el 035, A5 fob, RELAL AR
chr omat ogr aphtions it Ngasmeéilhan ofith | ethydli acéthio ramded dtemend THeeorgads lgpetsawereonpound

was characterize s M, Me .N, BOCHNN?, 15 white sticky mass, 1H
NVR ( 400VHZSEP -33ﬂ‘e§f%aﬁ’r‘ﬁl\/ﬁb‘?r§?€ ?LT‘G%PW 3[31?3@5‘(“& aié%?“sd, Coﬁi‘?)“,ratfé.(ﬂl?a( s, 9H),
1. &233- 1. gsg rﬂotaltik_gor tb. @gfelb@g»(nrrbola;%l):d sticRp-as99 (which2 i buAfied (by cdldnn .
4.28-4.34(m 1H), 4.48-4.50(m 1H),. . 4.51(s, 1 7.58(s,, . 3H), 2H), 2H),
m z( M+ 100) +chrpmaiogyaphy. eg,foff avhite 6%&11%&% (@H%@q%ﬂ?’% {%1(% 20
Of white inC + oh 3. =

(1R, 39)- 34?§2H|l’ %M%G% § il'gg%i ﬁ? %??ﬁ? ﬁ%ﬁz)?@ ?2%2(55?5?%3@?9(3% | ‘é‘SgenHtZan
ani nehydr oc&loioddiz, 1H), 2.38-2.41 (m, 1H), 4.47(m, 1H). m/z(M-1): 265.2.

10  Intermediate-8: Methyl (1R,3S)-3-[(tert-butoxycarbonyl)amino]-2,2,3-trimethyl
cyclopentanecarboxylate

Prepared similar to intermediate 1 starting from (1S, 3R)(-) camphoric acid) in step 1

HzC CHj
HiC H o
BocHN* """(
O—cH

'H NMR (400MHz, CDCls) 8 ppm 0.86 (s, 3H), 1.18'(5, 3H), 1.35 (s, 3H), 1.43 (s,
15 9H), 1.8-1.9 (m, 1H), 1.98-2.05 (m, 3H), 2.72-2.76 (m, 1H), 3.71 (s, 3H), 4.73 (bs,

1H); m/z (M+1): 285.

Intermediate-9:  z-Butyl[(15,3R)-3-(hydroxymethyl)-1,2,2-trimethylcyclopentyl]

carbamate

Prepared similar to intermediate 2 starting from intermediate 8

HaC H

BocHN"™"* ""w\

20 . OH
'H NMR (400MHz, CDCls) & ppm 0.85 (s, 3H), 1.02 (s, 3H), 1.27 (s, 3H), 1.43 (s,

9H), 1.52 (m, 1H), 1.81-1.89 (m, 1H), 1.96-2.01(m, 3H), 3.53-3.57 (dd, J=7.8 Hz &

17.7 Hz,1H), 3.71-3.74 (dd, J=5.4 & 10.2 1H), 4.62 (bs, 1H); m/z (M+1): 258.

Intermediate-10: Methanesulfonic acid (1R,3S)-3-t-butoxycarbonylamino-2,2,3-
25  trimethyl-l-cyclopentylmethyl ester

Prepared similar to intermediate 3 starting from intermediate 9

HyC  CHa
H30 H

BocHN™"

.....



H3C. H2Nr HCl A solution of saturated HClL in ethyl acetate (2 nlL) was
added to a solution of the step 251 internediate (0.130 g, 0.625 mmol) in
et hyl acewetze10at7903C and reacti on nixé’re was WO PCT/IB2010/000008

2010/ 079413PCT/ 1B2010/ 000008 50 stirr at roomtenperature for 2 h. The
vol atil es were renoved under reduced pressure to afford desired product
Wiite solid, 111 NMR (400MHz, DVsO) 8 ppm 0.85 1. 20(s,

3H), 1.51- 1HASHR (4991)41421(39@13183@@111981&9 3H), 39&25 A8 33_,@, 3}1& 12@3 (s 4.34(m
111), 3:4 4860 2, ]rﬁ)) 1,953 04 Sin, ) 2,182 B8 1181301 (RO M4 1208 2. 5

Step
(2S,4S)-1- (Jgs&lﬂzzasn)%lsszl(cm,B=6t44i&2(512-1219y148r1(§,tlﬁibl) 1,2,2-trinethyl

A R T L i

|nterned|aQ§r@ﬂh£@ 037 g, 0.196 mmol ), in presence of K2CO3 (0.108 g, 0.78
mo
) Prepared similar to intermediate 4 starting from intermediate 10.

'H NMR (400MHz, CDCls) 5 ppm 0.8 (s, 3H), 0.9(d, 3H), 1.15(s, 3H), 1.43 (s, 9H),
1.68;1.80(m, 1H), 1.90-2.04 (m, 4H), 3.08-3.41 (m, 2H), 4.51 (s, 1H).

10  Intermediate-12: #~-Butyl[(LS,3R)-3-(aminomethyl)-1,2,2-trimethylcyclopentyl]
carbamate
Prepared similar to intermediate 5 starting from intermediate 11 and used as such

without purification. m/z(M-+H): 257.2.

HaC CH,
HsC, H

BocHN"" ""'"\
NH,

15 Intermediate-13: (1R,3S)-3-[(¢-Butoxycarbonyl)amino]-2,2,3-trimethyl

cyclopentanecarboxylic acid

Prepared similar to intermediate 6 starting from intermediate 8. '"H NMR (400MHz,
20 CDCl) 8 ppm 0.94 (s, 3H), 1.17 (s, 3H), 1.35 (s, 3H), 1.43 (s, 9H), 1.82-1.89 (m, 1H),

1.98-2.05 (m, 3H), 2.72-2.76 (m, 1H), 4.73-4.75 (bs, 1H); m/z(M-H): 270.1.

Intermediate -14: ~Butyl [(15,3S)-3-(cyanomethyl)-1,2,2-trimethylcyclopentyi]carbamate

Prepared similar to intermediate 7 starting from intermediate 10

25 'HNMR (400MHz, CDCl3) 8 ppm: 0.81(s, 3H), 1.09(s, 3H), 1.32(s, 3H), 1.43 (s, 9H),
2.01-2.22(m, 5H), 2.33-2.39(dd, J=4.88 Hz & J= 4.68 Hz1H), 2.38-2.41 (m, 1H),
4.47(m, 1H). m/z(M-1): 265.2. ’



10 and KI (0.016g, 0.098mml) in 2 nL of DVBSO as described in step-3 of
Exanpl e-1 afforded the desired product solid as white solid. Yield: 0.025
g, M: 84w812010/079413NVR (400MHz, CD013)3775 ppm 0.87(s, 3ECT/MB209&(@pos311) ,
1.07(s, 3H), 1.49-1.52(m 1H), 1.63-1.71(m 3H), 2.25-2.41(m 1H),
2.50-2.55(m 1H), 2.64-2.75(m 1H), 3.343. 52(m 2H), 3.52-3.78(m 1H),
3.88-3.97(m 1H), 4384495{m 1H), 4.51-4.53(m_ 151H), 4.93-4.96(d, J=9.2
Hz, 0.8H), Bltmeqsllats-ié A1RBR)-4-Loppno-353 ,&Q(tetralset!ml ?Hﬂzab@yglqﬁ 2.Llogtaper 0. 811,
J=50 Hz) , e 2H . mz(Ml-1): 363. 2. Exanmpl e 11:

(2S,4S)-1- (% OlR 38) 341H 1, 2, 3-Tri azol -1-yl )methyl ) - 1,2, 2-

tri met hyl cycl opent yl am no) acetyl) élm‘,1M ,@,pyrrol i di ne-2-carbonitrile Me m
Mee HN NC 20 Step-1: 3

(1R 395)-1,2,2-Trimethyl-3-(1H 1, 2, 30 ®l - 1-yl met hyl ) cycl opent anam ne N-N
HCl . H2N A sol ution of saturated HCl |nMeet hyl acetate (2nL) was added to a
sol ution of Stend: (dhE)el AT rimethyli3-(metbylparbrmorD eycloprritpergrioxgli aeidt hy |
acetate and the reaction nmixture wak.s Fred at roomtenperature for two
hours. The volatiles were renoveg URg equeted 25 pressure to afford the
desired product as white solid, 1H R /(400MHz, DMSO) 8 ppm 0.86(s, 3H),
0.88(s, $11), 1.19(s, 311), 1.52-1054(m 2H), 1.66-1.68(m 1H), 1.90- WO
2010/ 07941 3RGHixiiB2 6 40°0 @QE08s Hethylagdi(en(70 1) an@ cBBplrig @plydridel(5 gUw@5- 4. 31(m
%g')g’ 24 LS‘r?eAf tgpe%rgt I‘OOl_Ql temperat(,l% fo %]&mln%tegoﬁ“ Shis %Ldi%etﬁ%éﬁamijn%ﬂ})ridiﬂy z (Mr1):
(2S,4S)-1- (QZIIMAR) A7 8-4 ﬂnixibl)lvya’s a’ddd:crdnaztitredlﬁyﬂhmnfet Pyhgurd,, Ih@ rdactionet hyl
cycl opentyl am.no) ac rroI i di ile Me, HN 5
Cupl g 1 eBRREARs LS s booh B R e s ARG Wb b a1 L
lnternedoateCZGmﬁepQB@ngxﬁﬁnﬁa&mann&&dmknhﬁﬂeﬁzgpavaﬁﬁﬁaczﬁt(0 108 g, 0.78
nmml ) and KL (0.016 DVBO as described in step-3

T Exannt o Btei GO 4 R taue B a8 0ae P b iRE . Sof | 10 NAR
(400MHz, CDC13) 8 ppm 0.93(s, 10  me_ Me

07N o
Me
To a solution of step 1 intermediate (4.5 g, 21 mmol) in ethyl acetate, acetyl chloride

(5.25 mL, 73 mmol) was added and refluxed for 24 hours. After the reaction, ethyl

15  acetate was removed under reduced pressure, crude material purified by column, using
ethyl acetate and hexane. (3.7 g) 'H NMR (400MHz, CDCls) & ppm: 0.8(s, 3H), 0.9(s,
3H), 1.1(s, 3H), 1.60-1.61(m, 1H), 1.71-1.83(m, 1H), 1.88-1.95(m, 1H), 2.11-2.2(m,
1H), 2.65(d, 1H), 2.91(s, 3H). m/z(M+H): 196.1.

Step 3: (1R,5R)-3,5,8,8-Tetramethyl-2,4-dioxo-3-azabicyclo[3.2.1]octane-

20  1-carboxylic acid
’ Q

Me  Me
Me
S
Me
To a solution of step 2 intermediate (2 g, 10.2 mmol) in THF maintained at —95 °C
under N, atmosphere, 1.2N Sec.BuLi in cyclohexane (9.5 mL, 13.3 mmol) was added.
After stirring for 15 min at —95 °C, small pieces of dry ice (2 g) were added and the
25  reaction mixture was kept at this temperature for 1 h before quenching with water (3

mL). The reaction mixture was allowed to warm to room temperature. To this 5%



Hz), 5.35(d, J=51.2 Hz, 0.2H), 5.5(m J=51.2 Hz, 0.8H). nmz(M:H): 363. 2.
Exanple 12: (2S,4S5)-1-(2-((1S,3R)-3-(2H1, 2,3-Triazol -2-yl)nethyl)-1, 2, 2-
15 tri nmetwpl2opal7e41pent yl am no) acet yl) - 34; fI uoropyrrol i di meTABTADBNL I i |
HveMe No' Me T1,3 Prepared simlar to exanple 10 using internedi ate 10.
White solid 0.045 g,. |\/E|t| ng p0| nt . 142-144 C. 1H NWR (400||\_/I|)—|z 1C§)§1§) 62(

m 0.87(s,. 311 (s, 3 46-1. 52( m
2?1) 1, 65(3 Nabig Solfticf) 5109 1l5). @th%{l ety ( Fgozméiwaﬁed@%% rAucppy layer

2.64- 2. 68( myad K ara?ed39‘rd3ao341§igd Vaiﬂ‘llkHSéﬂ, 43 é@i égﬁ"ﬁns v&d@')extt%cé@ agalﬁ (vm(h 0.5H),
3.68-3.71(m 0. ot 92(m 111), 42(m 1H), 1H),
4.95(d, J= 9d@th|54£ @ ‘Sﬁﬁed Wltb(b(lae» dgiedwih mzhydmuzﬂyzsoa aad(:@ncemtweeﬂ 0.8, 0.2H),

5.45 J=5], 2 3.

ExarrE)Ime13:(%)S, S 24%%}&’3(3?@%??(}%&)1{'%’B-w?_é%lé%%iy}érésf V) 1452, 2- 25

trinmet hyb cy¢l96¢meﬁﬁyl?aﬁﬁ-2163(acéﬂy]2)8(m- 1), 8r18Gy3 o /z{MH): 238.ar bon:jt ril elrret hane
| f t 0 AN Prepared simlar to

Z)ljanglng il ust %g%ﬁl%%?r%%s e%raffftqgﬁg’\%ﬁil(gﬁ%gtaz?lﬁcmg‘g',l]%%gl nmol ) obt ai ned

was di ssol védarboxamiel acetate. To this was added nethanesul fonic acid
(0.0062 g, 0.06 mml) in ethyl acetate and stirred for 2 h. The solid that

separated was 5 decanted washed wij°etiyl acetate and dried to obtain the
title 0.02 g conpound as off-white ig‘_%@ﬁ*pic solid. 111 NWR (400MHz,

CDC13) 8 ppm 1.05(s, 3H), 1.16(s, o N o

Me
A solution of step 3 intermediate in thionyl chloride was refluxed for 2 hours. After
10 that, thionyl chloride was removed completely by distillation. The residue was
dissolved in dichloromethane and 23% aqueous NH; (40 mL) was added maintaining
the temperature at 0 °C. The reaction was stirred for another 2 hours, diluted with
dichloromethane. The organic layer was separated, washed with water and brine, dried
with anhydrous Na,SO, and concentrated to get light brown solid (2.69 g). 'H NMR
15 (400MHz, CDCl3) & ppm: 0.95(s, 3H), 0.96(s, 3H), 1.21(s, 3H)," 1.88-1.94(m, 2H),
1.97-2.02(m, 1H), 2.88-2.94(m, 1H), 3.13(s, 3H), 5.8-6.1(d, 1H). m/z(M+H): 239.1.
Step 5 :(1R,5R)-1-Amino-3,5,8,8-tetramethyl-3-azabicyclo[3.2.1]octane-2,4-dione

Me_ Me

MenNHz
o o

)
Me

Step 4 intermediate (2.5 g) was dissolved in a 20 mL solvent mixture of ethyl acetate,

20  acetonitrile and water in the ratio 1:1:0.5, respectively. To this PIFA (6.3 g, 14.6
mmol) was added and stirred at temperature at 45 °C for 5 hours. The reaction was
further was stirred at room temperature for 8 hours. Excess PIFA was decomposed by
heating at 70 °C for 10 minutes. Reaction mixture was concentrated under reduced
pressure, acidified with dilute HCI, and washed with diethyl ether. Aqueous layer was

25  scparated, basified with NaHCO3 and extracted with dichloromethane, washed with
water, brine, dried and concentrated. Crude material was purified by column
chromatography to get 1.5 g solid. 'H NMR (400MHz, CDCl3) 6 ppm: 0.76(s, 3H),
0.98(s, 3H), 1.23(s, 3H), 1.77-1.97(m, 4H), 3.11(s, 3H). m/z(M+H): 211.



311), 1.35(s, 311), 1.62-1.76(m 2H), 1.8-1.87(m 1H), 2.08-2.15(m 1H),
2.45-2.55(m 2H), 2.6-2.7(m 1H), 2.81(s 311), 3.91-3.94(m 1H),

4.02- 4. OAyovoiokgr9414. 13- 4. 15(m 1H), 4.2-4.24(m 1H), 4. 28TABZA(/0000dsH)
4.61-4.66(m 1H), 5.08(d, J=9.4 Hz, OgH) 105.22(d, J=9.4 Hz, 0.2H),
5.5(d, J=50.5 Hz, 0.2H), 5.51(d, J=50.5 Hz, 0.8H), 7.81(s, 1H), 8.02(s,
1H . mz(MtH): 363. 2.

Exanpl el4: (IdferdhSfiate-1o: (rm,ﬁR)L1m@aﬂ,x£)ram¢mylzs-oxahmm2 BlocpnZeonedi ne- 1-
carbonyl) cyclo pentyl ani no)acetyl ) d| ne-2-carbonitrile 15Step-1:
((1S,3R)-3-Am no-2, 2, 3-trinmethyl cyc Yﬁg_%ﬁ ) (pi peridin-1-Y1l)nethallolle
hydr ochl ori de) H2N HCI A m xture of ermediate 6 (0.27 g. 1.0 nmml),

1, 1- Car bonyl di i m dazole (0.19 g, 1.2 neol ) and piperidine (0.10 g, 1 mol)
i n di chl or oreed higra swapensidr @flaﬁiuatalummmﬁgdrtdeﬁmdryaTmetwa(a Bsdlutioneé react i on

m xture was diluted w i chl or t han
anhydr ous Naisestiale i ’é‘gﬂiﬁgWPsr%q%Sggeﬁr éﬁ ?‘3%8?%? aﬁ'trl? mog"t r;%}gcg?lﬁ:m
Eglr grenrilt gg;‘ eag:hml &) O\gatafc ?v?@ adc[%ﬂ tan® fﬁe?’ﬂrec(l%ﬁte&&t—s&pﬁat&d buti wast filtetedpff. The

| car bony cycon car ba sol n of tert-butyl
(1R 3S)- 1,Mtrgtet vasn@HpagEd 3W€€'%@¥.%Pfﬁ@ g&ai(ior Gﬁﬁy%hylcifgf]%pgaﬁﬁ/l%er%am? eyl n
et hyl acet alofbiiRa t@g‘éﬁl@fi%ﬁe@m% REsA€,$0), ilt12d ahdc@ichyttadgiesRitng cnd

stirred for 2 hto afford ((1S, 3
pure product was obtained by purlﬁcatlon of the crude material by silica column

chromatography. '"H NMR (400MHz, CDCls) & ppm: 0.8(s, 3H), 0.9(s, 6H), 1.21-
10 1.29(m, 4H), 1.67-1.72(m, 1H), 1.83-1.9(m, 1H), 2.19-2.2(d, J=10.8 Hz, 1H), 2.29(s,
3H), 2.32(d, J= 10.84 Hz, 1H), 2.39(s, 2H). m/z(M+H): 183.1.

Intermediate-17: (LR,5R)-1-Amino-5,8,8-trimethyl-3-oxabicyclo[3.2.1]octan-2-one
Me  Me

MefINHZ

0" o
Step1: (15,5R)-5,8,8-Trimethyl-2-oxo0-3-oxabicyclo[3.2.1]octane-1 -carboxylic acid
15  This intermediate was prepared starting from (+)Camphoric anhydride using literature

procedures (Liebigs Ann. 1996, 1941-1948)

Me. MeO

Me
OH

RN

0" o
Melting point 243 °C. 'H NMR (400MHz, CDCls) 8 ppm: 0.93(s, 3H), 0.98(s, 3H),
1.23(s, 3H), 1.78-1.98(m, 3H), 2.31-2.39(m, 1H), 3.93(d, J= 10.84 Hz, 1H), 4.17(d,
20 J=10.88 Hz, 1H) 12.77(bs, 1H); m/z(M-H): 211.
| Step 2: (15,5R)-5,8,8-Trimethyl-2-oxo-3-oxabicyclo[3.2.1]octane-1-carboxamide

Me, Meo

Me
NH,

N

O 0 .
To a solution of step 1 intermediate in dichloromethane (0.7 g, 3.29 mmol), oxalyl

chloride (0.32 mL, 3.62 mmol) was added and stirred for 2 hours at —10 °C. The
25  volatiles were removed by purging N gas. The residue was dissolved in 25 mL diethyl
ether and to this 25 mL of 23% aqueous ammonia was added. The reaction mixture

was stirred for 2 hours and extracted with dichloromethane (2x100 mL). The organic



am no-2, 2, 3-trinet hyl cycl opentyl) (pi peridin-1-yOret hanone hydrochl ori de. 1H
NVR WO 2010/ 079413PCT/ 1B2010/ 000008 53 (400MHz, D20) 8 ppm 0.98(s, 3H),
1.11(s, 3wp,20M/B443, 3H), 1.54-1.60(m 6H), 1.94- 2.20(wcTABD010/800408 3. 48( M
1H), 3.54-3.57(m 2H), 3.65-3. 66(rr12H)4 mz(MH): 239.2. Step 2:
(2S,4S)-4-Fluoro-1-(2-01R 39)-1, 2, 2-trinethyl-3-(pi peridi ne- 1- car bonyl)
cycl opentyl am no) acetyl ) pyrroli d| ne 2-carbonitrile HMe Me NO I nternediate
20 (0. 040 dayets. @exemmib)nedawa@g@e‘dtht brma, dnicdy Wit Nas i seand cORCHIrated-e B- 1

|nter|ned ( g 1 1 g 1H“%’ﬂ1 » KL (0.034
g, 0.21 mﬁﬁﬁ@r‘@&%& (lﬁgjaT Qac *1 0 IIS?UE%D’W%?SQS)? re 92F}r§oom
tenperat ure, mﬂh 20),!8. 97,611 t Je11 0.0 GHigy1 1B, i4dr(dp fT=10h& Hze ), i 5085(bs, RED.r @24bs, on

m xt ure was dlﬁéfg\edgﬁxm EI water and 10 extracted with ethyl acetate. The
organic Ia ‘@dZdver anhydrous Na2SO4 and concentrated under
reduced spr &sigy!s. Q1R BRG-1CAMilR-8 8dtigiethyRS-oxbbicydl€d. 20 oatai-2wne chr omat ogr aphy
using methanol in di chl or onet hane t q,.0btain 0.01 g of desired conpound as

sem -solid. 1H NVR (400VHz, CDClS)MgQ)::iN»Q 85(s, 3H), 1.04(s, 6H),
&

1.53-1.72(m 8H), 1.92-1.94(m 111) 5-2.4(m 2H), 2.63-2.75(m 1H),

3.01-3.05(m 151H), 3.46-3.61(m 8H) o4.3(m 11-1), 4.97(d, J=9.2 Hz,

8 g::l)b r571 3?5(@3 qug%m?,ealakg(o @g,ZHBS? rrﬁné?n?évds didsebvked An Hz5 nd). &lvend mixtoke of=9. 2 Hz,
V4 .

(2S, 4S) - 4- mt%ae;iafe,(agmrm %5531 g tsyeticok i Aarriprgtivey: To SisPIFA (114

tri gZO't lél-)zg%i'trﬂ%lo \Jas%;igécf[ £ﬂ§n§1h*a& nfyEligRE e eRABtaMassty ldpy aaed.i di ne- 2-

carbonitril®e 1: ert-

tyl
( 1R, 35) 13- Ohe(egadionxyaseftirilar)stinpd 2t poogL temperatyre for 81 hopst. fipegss PIFA was

[t or medt ar i B9 SR egE TRETP 11T ReRE il way cBieaRansi on o

25di i sopr opyddert Pedueer plessﬁreﬁacnlﬁi)qd Witls chaldtsteHCprmshccywthaﬁmblhmme@@mwl m.,

0.88 nmol ). , WO 2010/ 0794135 i at room
t enper at ur & AUFRRS BYF IS SEHAUY Cg} € d(e)‘f’% ﬁO%EB e\%ﬁ%’té e%%llg’l? ‘églogo;]mcfﬁ%? ?ed The
resi due waswided fwigdwhtyr, Drine cdmziodmnlnasmueamgdn@tddamdtemah wiscpirigied oyt hane.

NVR (400MHz, CDCL3) 5 0.81(s, 3 3 2 1.37(s,
9H) , (1 5 oeolypy chrém?tféﬁ%?ﬂnm glVfg_‘S)ééﬁtfngfﬁé} 9%(21%5@( QOO%J% %593%%15 H) (s
?714 ?mm) 133%(#1‘315&% 93@4)311),50 dA6,bsxy), 13019360360 2.0621)2(mY IH§(§89(d,H)=

Z .
(1- (((1S, 312}7@Haﬁmo4<29(¢ngQ??HéxWi@ﬁZ@MéHéﬂ@fﬂl) met hyl )-1H1, 2, 3-tri azol 4-
y1) met hano'{rﬂéﬂ{eﬁﬁiié&?'ﬁ@sk)séfﬁmn&{ﬁ Sty ol3. Shobtagl-stniren of saturated

HClL in eth acetate was addegdet @ a solution of the step-
NH,

S

O
20  Step 1: N-[(1R,5R)-5,8,8-Trimethyl-2-0x0-3-oxabicyclo[3.2.1]oct-1 -yl]acetamlde

Me_ Me H
Me N Me

Y

o}
To a stirred solution of intermediate 17Oin SOmL of dichloromethane maintained at 0
°C, triethylamine (0.34 mL, 2.4 mmol) was added. To this reaction mixture, acetyl
chloride (0.17 mL, 2.4 ﬁmql) was added over a period of 15 minutes and stirred for
25  further 1 hour. After completion of the reaction, the reaction mixture was diluted with
dichloromethane and water. The organic layer was separated and dried over anhydrous
Na,SO4. The solvent wés evaporated to give 0.17 g of off-white solid product. 'H
- NMR (400MHz, CDCl3) & ppm: 0.91(s, 3H), 0.96(s, 3H), 1.0(s, 3H), 1.81-1.90(m,
1H), 1.96-2.29(m, 2H), 2.1(s, 3H), 3.1-3.2(m, 1H), 3.95 (d, J=10.84 Hz, 1H), 4.08(m,

30 J=9.72 Hz, 1H), 5.96(bs, 1H). m/z(M+H): 226.2.



10 1 internediate (0.25 g, 0.7 mmol) in ethyl acetate and the reaction

m xture was stirred at roomtenperature for two hours. The solid separated
was washewowidn7eiibyl acetate to afford desired product pciaBio1MddaogsdO0MHz,
d6-DMS0) 5 ppm 0.93(s, 3H), 1.03(s, , 1.32(s, 3H), 1.64(m 1H), 1.74(m
1H, 1.83(m 1H), 2.05(m 1H), 248(m 1H), 4.36(t, 1H), 4.59(m 1H),
4.70(s, 2H). mz(MH): 239.2. 15Step 3:

(2S, 4S) - 4- F$1199E’-oNﬂI(J(IQSEERHYQWXB-%&S(tnyldﬂwk%%{ﬂnwc}(l[iPlrlloc?lf?dl ri azol -1- y1)

nethyl)-1, 2, ‘%_4{,; gg_riet hyl cycl opent yl am no) acetyl ) pyrrolidine-2-carbonitrile
NErreCI\IOIVE I ntermediate 20 (0.062 g, 0.33 nmml) was added to a

stirred suspension of step-2 inter '%ﬁetkb (0. 10 g, 0.36 mmol ), K2CG3 (0. 20
g, 1.46 mmol), K (0.03 g, 0.18 nmolj_— JO0 Yn 2 nL DMBO. The reaction m xture

was stirred at roomtenperature for firs. After conpletion of the
reaction, thearsesensignoitithivor dumisgmbydridedd.20d ghb-Garee]) indry bHH: stepdd with

et hyl acet a&? rm gte ?1{ UC e'gHi: Pa§ 'Eadd’é@%r(%: &t 0 ? ﬁ@g%ﬂﬁ@ brvd Mi‘l%§% Fnd

concent rat et pressure e cru was purified by
col um chr omxtugegr Alﬁthlycmsplﬁg)nrrﬂtehamion|rmxt:IIrQ:th)ﬁlmh€MaWéh taofeyi &ppp Qf 02 g

oborie”ERuay TRl nd B bt 88 PRE by PRGN
4H) g gg gfoﬂgémReEdﬁon véas Gfiterdd ng ﬁsldﬁé'bbtalged;agaﬁwﬁﬁédmltﬁﬂhyl a8ethid- Bhe? 7( mz
o 8H) 5, ozfl%f atewes 5‘9 flﬂzW“é a?‘F!r)dr “g%fa%@ a%%"f"%@'at‘*é%r re%“%%’c?”ﬁ“r%l He,

0.8H), 7052(Re crhlid mafgrié( Mﬁﬁburlw% Wsilikd edtiph€ c@matography to give a pair of
(2S, 4S) - 4- Fl uor o- 1- ( 2- 1S, 3R 4%()( drox et hyl

triazol -1- ydlﬁﬁ@ﬁ%}m}&mm urg.. LGP PIPRA: Hcﬁ)léseéﬂiﬁ}-%%ﬁ’#&)»i di ne- 2-
Scarboni tri | §5sMiT®.68-1.92(m, 3H), 2.03(s, 3H), 2.34-3.36(m, 0.25H), 2.75-2.81(m, 0.75H),
3.06 (d, J= 10.8 Hz, 0.25H), 3.21(d, J=11.32 Hz, 0.75H), 3.74(d, J= 11.32 Hz, 0.75H),
3.95(d, J=10.70 Hz, 0.25H), 5.2(d, J=6.4 Hz, 0.75H), 5.34(s, 0.25H), 5.50(bs, 1H),
15 5.73(d, J= 6.6 Hz, 1H). m/z(M+59; -ve mode): 286.2.

Step 3: N-[(1R,5R)-5,8,8-Trimethyl-3-oxabicyclo[3.2.1]oct-1-yl]acetamide
Me H

Me
Me N Me
Y
(o}

o
To a stirred solution of step 2 intermediate (0.2 g, 0.88 mmol) in dry dichloromethane

(5 mL) under nitrogen atmosphere, was added Et;SiH (0.84 mL; 5.28 mmol) at 0 °C.
20 To this boron trifluoride etherate (0.33 mL, 2.6 mmol) was added dropwise over a
period of 10 minutes. Stirring was continued for 5 hours at room temperature. After
completion, the reaction mixture was quenched with saturated NaHCOj3 solution and
extracted with dichloromethane. Organic layer was separated and dried over anhydrous
Na,SO;. Dichloromethane layer was concentrated under reduced pressure to obtain 165
25 mg of title compound. 'H NMR (400MHZ, CDCls) 6 ppm: 0.78(s, 3H), 0.89(s, 3H),
1.1(s, 3H), 1.60-1.64(m, 1H), 1.72-1.78(m, 2H), 1.85(s, 3H), 2.60-2.67(m, 1H), 3.06(d,
J=10.96 Hz, 1H), 3.67(d, J= 10.92 Hz, 1H), 3.78(d, J=10.48 Hz, 1H), 3.92(d, J=10.48
Hz,1H) 5.16(bs, 1H). m/z(M+1): 212.2.
Step 4: (1R,5R)-5,8,8-Trimethyl-3-oxabicyclo[3.2.1]octan-1-amine



M M"?ttl NN, 1% OH Prepared according to procedure described in Exanple
15 using internediate 11. 0.14 g; Melting point: 76-78 C. 111 NVR (400MHz,
CDC13) 8 wprmioh7943(s, 3H), 0.96(s, 3I—%, 1.06(s, 3H), 1rdéiak20i@(ovposdls),
2.35-2.38(m 2H), 2.69-2.73(m 1H), 3.'29-3.96(m 105H), 4.29-4.45(m 2H),
4.79(s, 2H) 4.94(d, J=9.2 Hz, 0.8H), 5.02(d, J=9.2 Hz, 0.2H), 5.32(d, J=51
Hz, 0.2H), 5.4(d, J=51 Hz, 0.8H), 7. 52(s 1H . mz(MtH): 393.2. Exanple 17:
N-4( 1S, 3R) 3-(24(2S, 4S) - 2- Cyano- 4N;‘ “@?mﬁrrol idin-1-yl)-2- oxoethyl
am no)-2,2,3-trinethyl cycl opentyl) met hanesul f onani de 15
Stteﬁ Il} 1V—{[(18 I?)P 3-tert-But oxycar | am no- 2, 2, 3-trinmet hyl cycl opentyl ]
nmet hyl } met nes on 1 | ution of
i nt er medi at'€ &° Libtlcﬁ’zgerPStert)3 étgermedNF') in éi 8§?oronﬁrﬁa%}§ O%rafye I’;I g‘?n ne (0.11
gb 1. 06I ;mq,lybldmaqoatzld@lqhmhinw)edmmammwuanm ,Saxafydefiloridéivas iadded 9itR g, 0. 91
r nno mai ptaining the te tur r tion e was
stirred forstERgt Bdter g@ RHH{GE SLOPYIERG gg"’@o@r“ﬁgm%ogﬁ IWQ? aflﬁ]élx ﬁo té%t i on
M Xt ur e sWas;psve feddtict Inittvkd ath fhdtioh aEhEBRE0ofY tﬂﬁﬁér@tufe&%acﬂﬁﬁmﬁﬁﬁar at ed,
dried with anhydrous Na2SO4 and c nceni{cﬁ{eed The residue was purified by
%4 b5egy 1Y

col urm chr d’r‘?étcéﬁ?eéﬁﬁf?d ag?rrﬂjid@@%}ﬁf plgeho desidyeVasRagifione (400M—|z,

CDC13) 8
414) . 2. 92 x 148 %ﬁut%’l?éfher &1&3&5\3 geﬁg‘%\sn?elailﬁbﬂeﬁizd %%?té)g’wmm SaOBkhd 1. 96(m

St ep2: N-( ( (ema with p&hvh@ﬁtztezE b acptaiet IpXPr 8438 pBRERdy "ﬁfPs‘%B‘irﬁ%e

sul fonam d I ARk b Me/ 40
HNHN- S- 043%%% ﬁg@t‘% ‘;ﬁaq?%rﬁl\é%)% sa%%at ed E%?gﬁﬂugtﬁ ﬁ?ﬁhgggggﬁ W?;NQWL) was
(1]

added tl® a Istadrmediate-b9: (15,853, §,§-Trlmethyl-3-0xab1cyclo[3 2 tan-1-amine
Prepared similar to intermediate 17 starting from (18,3R)(-)Camphoric acid m/z(M+1):

170.2

Intermediate-20: (2S,4S)-1-(Ch10roacegyl)-4-ﬂuoropyrrolidine-2-carb0nitrile
CI}Q’F
NC
This intermediate was prepared starting from frans-4-hydroxyproline using literature
procedures (Bioorganic Medicinal Chemzstry 2008, 16, 4093-4106; W02007/113634
and US2007/0112059) as a white solid, mp 139-141 °C; IR em™: 3031, 3007, 2962,
2241, 1679, 1407, 1280, 1225, 1076, 860; 'H NMR (400MHz, CDCl;3) 8 ppm (3:1
20 mixture of two rotomers) 2.25-2.5 (m, 1H), 2.55-2.65 (m, 1H), 4.06 (s, 2H), 3.55-
4.3(m, 2H), 4.96(d, 0.8H, J=9.2 Hz), 5.07 (d, 0.2H, J=9.2 Hz), 5.45 (d, 0.8H, J=51.5
Hz), 5.41 (d, 0. 2H J=51.5 Hz); m/z (M+18): 208; [a] p —120.6 ° (C, 1.0, methanol).
Intermedlate-Zl (28)-1- (Chloroacetyl)pyrrohdme—2-carbomtrlle

ne Q

25  This intermediate was prepared starting from L-proline using literature procedures
(Journal of Medicinal Chemistry, 2003, 46, 2774-2789) as off-white solid; mp 53-57‘
°C; '"H NMR (400MHz, CDCl;) & ppm (4 tol mixture of frams/cis amide
rotomers)2.10-2.40 (m, 4H), 3.55-3.66 (m, 1H), 3.66-3.79 (m, 1H), 4.03-4.21 (m,

15



1 internediate (0.09 g, 0.27 mmol) in ethyl acetate and the reaction

m xture was stirred at roomterrperature for two hours. The solid that
separ at edwoubiowessiashed wit h et hyl cetate to affordp6@1Bmiedoodessi r ed
product. 1H NWVR (400MHz, d6-DWVS0) 6 pp 0.81(s, 3H), 0.99(s, 3H), 1.81(s,
3H), 1.71(m 1H), 1.88(m 3H), 2. 71(m 1H), 2.88(s, 3H), 3.1(m 1H),
6.9(bs, 1H), 7.76(bs, 3H). Step 3:

N-(( (1S, 3R)0-8H QHQQIQS a5ys, iﬁﬁy&ﬁbchr‘f T on.op§idr SHCH.-47 (i) 0 2Hpdnétthy |

am no) -2, 2, 3-4 I esyl de e M NCHM Me O
s HO 10 Tog:f)nzft12r |rré%éﬁ%%/9 of toﬂék)l?@gf%&i’ ?\tﬁeéj%g te (0.06 g, 0.22
mol ), K2COmtérdnelixge-20: (aS;zm)Jl)(thﬂo.K:lety(lm ﬂﬂ&o@yrx@hﬂﬁeﬂmlrbommlé m. of DMSO,
intermediate 20 (0.038 g, 0.22 mmol) Qwas added. The reaction m xture was
stirred for 24 hours under nltrogem\a&\ phere. After conpletion of the
reaction; it was diluted with ethyl aﬁ te and 15 water. The | ayers were
separ ated a dvvg& I e. The
conbi nedﬁjorggﬁllgﬁﬁn@ﬁg%sﬁ%eed oSer anh9 ?%(ﬁuge %&Bté% m%gﬁ%g}%%{f%t ed and
purified bylettns 3998, 38ridEhyl 17D apd BIQROO7/01B3 4. Meltidgipeina§7-00 °*CHHNMBo i d.

e e e N IR
2.2-2. 28(mJ—3tS)Hz,2) §i), 8018, #3(38 H, 1) 2364, 2563 (13, 012|ﬂ),528(39l=851 Br .

2.88-3.01 3-3.5 2H), 3.65- 3.75 2H) 2-4.01 14) ,
PR ("@ B} iz BVt 1 D Lo A58 (Col Brpetnmiod w4 L2083 819 5. 3b(d,

J=51. 2,

Exanpl e18 ﬁ%%flége38§ éﬂ? 1(? é )3((1Ha1n204 Z‘nfar%lor)(r)l)m?tpoll)l di n-1-y1) - 2-
oxoet hyl am h&)Z-tzln@tladcyciqmntﬂdmy@)aeﬁﬂhﬂﬂupmmwlﬁmhammtnbnam de 25
Prepared using internediate 12 accgrding tMs) @r ocedure-descri bed in Exanple
17 0.047g, off-white solid. ng pol ny 54-157 C. 1H NWR (400MHz,
CDC13) 6 WD 2010/07941357P B2010.0t00 2.35-2.45(m 1H), 2.5772.65(m
1H), 2.82(s, 3H) 2.92-3.05(m 2H) 3.%1-833 /rn—\\N2|—|), 3.79-3.9(m 2H),
4.99(d, J=9.4, 111), 5. 4]Sgd 54,4, 91H). niz . 389.2. Exanple 19:

N- (018, 3R) Step 2: (e(rtzsuws; 3%«&%%4-&@79}:&0 yoteiyinl.3.2vtrimephyl ox oet hyl

am no) - 2, éciorphmicgyll,aqyﬁgppent yl') met hyl) - 4-f1 uor obenzenesul f onam de

Me
Me \l"

Mey,,, N—N

BocHN L >

To a suspension of 1H-1,2,4-triazole (0.232¢g , 3. 36 mmol) and K,CO; (0.556 g, 4.03
mmol) in 5 mL of DMF, intermediate 3 (1.01 g, 3.02 mmol) was added and reaction

15

mixture was stirred at 80-85 °C for 5 hours. The reaction mixture was brought to room
temperature and diluted with water, extracted with ethyl acetate. The combined organic
20  extract was washed with water and dried over anhydrous Na,SO, and concentrated
under reduced pressure. The crude product was purified by column chromatography to
afford 135 mg of the title compound as a white solid. "H NMR (CDCls): 400MHz &
0.91 (s, 3H), 0.99 (s, 3H), 1.31 (s, 3H), 1.43 (s, 9H), 1.45 (m, 1H), 1.67 (m, 1H), 1.98
(m, 2H), 2.40 (m, 1H), 3.95-4.01 (dd, J=10.3& 13.2 Hz, 1H), 4.23-4.28 (dd, J=4.76 &
25 13.4Hz1H), 4.48 (s, 1H), 7.93 (s, 1H), 8.05 (s, 1 H); m/z (M+1): 309.2.
Step 2:(1R,3S)-3-((1H-1,2,4-Triazol-1-yl)methyl)-1,2,2-trimethylcyclopentanamine
hydrochloride ‘



Step-1: tert-Butyl

(1R, 3S)-3((4-fluorophenyl sul fonam do) nethyl )-i, 2, 2-trimethyl

cycl opent\ybaarohamtse me, M ne 0 BocHN,S N H O To a sol upcenBmiohmbes medi at e
5 (0.2 g, 0.78 nmol ) in dichl or omet har® and 10 triethylamne (0.26 g, 2.57
mol ), 4-fluorobenzenesul fonyl chloride (0.13 g. 0.65 mmol) was added and
stirred at roomtenperature for 2 hours. The reaction m xture was dil uted
with 50 nL dichl oronet hane; the or C\H| ayer was washed with water, dried
and concentrated. The residue wasMmay d by col um chr omat ography usi ng
ethyl acetate and hexane. |LI NVRu«"Z F~EDC13) 8 ppm 0.73(s, 6H),
0.95(s, 3H), 151.41(s, 9H), 1.82(M 2H), M1§/§5‘1(m 211), 2.76(m 1H), 3.05(d,
1H), 4 31( dA sbh}ipn 4f shB(rited HCHjn etlryl 2ddtate (2dal).) wds 8lded fo 2 kdlutiondof (Hehiskdp: 415. 1.
Step 2:

N- ( ( ( 15 3R) - 1 intormedigte03 3¢ ¢ Q437 mpD &9 ehglrshiein 3 fe ) hearepqtign FUKER 2 ene

sul f onam dewhy dﬁx%ahatqrobﬂeteﬁiaéemr&% w3 dutd? thGblaaQsAv@@ |réﬁ1d>\féﬂ Lmﬁers aturated
HCL in et hyl acetate( was added to a solution of the s

i nt er med? at edpepd presgre ¢p aﬁiorqlr%m)g qfﬁewﬁyroda@et%%ﬁb RMeOy: é%wlé@ mi xture
was stirredgaf (§ %@? i?W?r%M-I)UF]%{nﬁrZH)VVPﬁ'%W $H) Tl"@l ﬁﬁ’l 119), tzh%l_ﬁsz QHgEd was

decant ed and was tw ce acet at e. 400 Dvs0) 8

ppm 0. 74( s4.18#)15 (Ad.92p$8 agé)i3. IJHZlH*@s4 2314)28 (ﬂd,2J7”(4§6 allldi)13 4 HB Pm8.00H) |

O L e s e

N-(((1'S, 3R) sep(szcm@ms)«m@aaaam-m,wmmxfmmdﬁmn 1,3 rietbybet hy|

2010/ 079! 13§Y§Eﬂefﬁ’ﬁk%h®%8%8'8—3%‘”%@’““@%%&”é’ﬁ@%ﬁ%i.“éﬁ”3? ‘he etep 2

internediate (0.06 g, 0.17 mml ) Og, 0.5 mmol) and KI (0.028
g, 0.17 mol) in 1 nL of DVBG r 2 0. 032 g, 017mm|)was
added. The reaction m xture was sti 1,2\ W under nltrogen

at nospher e. T(')A‘ ];tsF rrecf; E‘Pelnfe&)rll 8P thg tei[peemtr en‘;’lecc:ita![teo@ ng § pﬁ& mmolgo aSOW'g(} ﬂSet hyl

acetate and water &r SR ara e aqu er was
washed tw cg b2 knn&ﬂjwdd Iﬁbe(l @X3eg, G[ihmrmﬂﬁm el ofrip8OCwhsaydded aleMSdrl ed over

AR e e
311) 21?27(2 for ?Hk)urs ﬂlncﬂeg-%‘g ﬁrgﬁém&slﬁhere 1AEdr %osrﬁ;ﬂéﬂiﬂn oﬂ.ﬂleZIH}tctloﬂl ﬁ4walsJ 73( r2n o
o 2H) 4. 95%@1 ecmﬂléh 'é&ﬂzace@teswﬂ %erallzegpayej&yzrerﬁfparﬁggl 11266 the §q‘5ﬁ§t‘%lgy?f 52 Hz,

0.8H), 7.12wds Wadheu t@id} 1w1ﬂ1 &ﬁyﬁao@tﬁ(em Thtombifed (dvidilic 1a‘9@r9 v?as desdispére 20:
N-(alR 3S)-3- (2 ((2S,4 ef%‘ano fluoropyrrolidin-1 - 2- oxoet hyl

am no) - 2, 2, hy HOH%NWW@P ﬁfteg}aﬂ%tomfreﬂ bzr Gﬁquyeﬂt%@qbz«éﬂ&em e REadiete H 15
Prepared Usiggh bRiBIEBsEL0042 %) A6E0THLIRY; TIQRBrP 28Ik 6eiesaTi BRdNM Exanpl e

9.0 020 (CDClL): 400 MHz o 0.93(s, 3H), 0.98 (s, 3H), 1.03(s, 3H), 1.40-1.44(m, 1H), 1.63-
1.70 (m, 4H), 2.39-2.44(m, 2H), 2.66-2.74(m, 1H), 3.35-3.52 (m, 2H), 3.65-4.1 (m,
2H), 4.10-4.14 (m, 1H), 4.25-4.30 (dﬁ, dd, J=4.4 &13.6 Hz, 1H), 4.96(d, J=9.2 Hz,
0.8H, rotomer) 5.12 (d, J=9.2 Hz, 0.2H, rotomér), 5.42(d, J=48 Hz, 0.2H rotomer),
5.50(d, J=48 Hz, 0.8H, rotomer), 8.07 (s, 1H), 8.09 (s, 1H); m/z (M+1): 363.2.

25  Example 2: (2S5,4R)-1-(2-((1R,3S)-3-((1H-1,2,4-Triazol-1-yl)methyl)-1,2,2-
trimethylcyclopentylamino)acetyl)-4-fluoropyrrolidine-2-carbonitrilemethane
sulfonate

CN Me Me, Me

LR

CHasOSH



g, Of-Wite solid. Melting point: 75-78 C. 1H NWVR (400MHz, CDC13) 5 ppm
0.68(s, 3H), 0.88(s, 3H), 0.99(s, 3H),1.62-1.73(m 2H), 1.88-2.18(m 2H),
2.42- 2. 650m1031H4132. 92(m 1H), 3. 25- ?Z 39(m 2H), 3.86-dcP¥igmioaddpes 5. 03(d,
J=12 Hz, 200.2H), 5.04(d, J=12 Hz, 078H), 5.32(d, J=53.9 Hz, 0.2H),
5.36(d, J=53.9 Hz, 0.811), 7.13-7.18(m 2H) 7.79-7.83(m 2H). mz(MH):
469. 2. Exanple 21: ) )
N- (01S, 3R) -1 ¢ 3upesiops)L stercy dnsrmediate of exmnlolli @078 -4A40 mmolpKebbnyl
ggﬂS{'g%-g_ 2@ geff%b%aqu@%%lb HRLh) i BrisoHelaReRtRIk S @G, Ve e
(1R, 39) - / 3- (40 mmbmen(i@d\a@d)s‘mcmﬁdr)ull gt rgom r¢mperdiytiecYed Gepease Wagar banat e
WO 2010/ 0794 /1000 S f I a 0.1 g,
0. 30 ol AR BT AR RARD Bh CFTIe i heel B s MEA I Hmho0p, (-1 0
2 fl uor dbermmyll)walsdrsscﬂeed(lﬁ effify! gcetﬂe Bmd trcabetd)wmlameadd@dlfaﬁd agt (3.3 enfz, over ni ght
room t enper.at ur tur
d| chl orone{q:ﬁ) ﬁén }51%1?&% ysm\r/\?)aést%{/vg © Vol Efeg%% Ho} Qe‘?g and
concentr at &dducéd.ﬂreﬁslhﬁ a(nd ﬂ(bl\ﬂ:l?idueﬁ@@]tﬁmrﬂemmralﬁnﬁﬁa (vath dié’d)lyl ethe0(38¢ld 3H) ,

1 772 i) e st Wkosfanat bt i dooy.

a79 218 BRpﬁrﬁA 027(s 3H) 15(s 3H), 14(s 3H),|166 178ﬁm 2H), 1.86-1.87(m, 1H), 2.1-
beﬁ,ggm@eh%%@mﬁ} [25@255(m 2H), 2?’9(sC %(f{),of gL 22m, ltH) 8 4214%1”%1)0 i

4.3(m, 2H), 4.5-4.53(m, 1H), 4.97(t, J=8 Hz, 0.8H ), 5.25(t, J=8 Hz, 0.2H), 5.41(d,
J=48 Hz, 0.2H), 5.42(d, J=48 Hz, 0.8H ), 8.08(s, 1H), 8.51(s, 1H). m/z(M+H): 363.2.
Example 3: (2S,4S)-1-(2-((1S,3R)-3-((1H-1,2 ,4-Triazol-1-yl)methyl)-
1,2,2-trimethylcyclopentylamino)acetyl)-4-fluoropyrrolidine-2-carbonitrile:

CN Mo, Me |,
VC( ul\\
15 ' \/
' Step 1: (1S,3R)-1,2,2-Trimethyl-3- [IK 2 4]trlazol-1-ylmethyl-cyclopentylamine
hydrochioride
Me H
Me
Me@\\\\\[\]/\
HzN\\\ N
X/

HCl
Prepared according to procedure described in example-1, using intermediate 10. 'H

20 NMR (ds-DMSO): 400MHz 6 0.92 (s, 6H), 1.20 (s, 3H), 1.52(m, 2H), 1.62 (m, 1H),
2.01 (m, 1H), 2.30 (m, 1H), 4.09-4.15 (dd, J=9.7 & 13.4 Hz,1H), 4.24-4.30 (dd, J=5.1
&13.5 Hz,1H), 8.05 (bs, 3H), 8.07(s, 1H), 8.68 (s, 1H); m/z (M+1): 209.2.

Step 2: (28, 4S)-4-Fluoro-1-[2-((1S,3R)-1,2,2-trimethyl-3-[1,2,4]triazol-1-yl methyl
-cyclopentylamino)-acetyl]-pyrrolidine-2-carbonitrile
CN Me Me H
RESEsE

25 \/

Coupling reaction of step 1 intermediate (0.048 g, 0.196 mmol) and intermediate-20
(0.037 g, 0.196 mmol), in the presence of K2CO; (0.108 g, 0.78 mmol) and KI (0.016
g, 0.098 mmol) in 2 mL of DMSO as described in step-3 of Example-1 afforded 38 mg



A solution of saturated HCL in ethyl acetate (2n) was added to a sol ution
of the step- 1 internediate (0.11 g, 2.9 mol) in ethyl acetate and the
reacti on woxbiwveEads stirred at room t&{merature for twechaszio/ooboes sol i d

t hat separated out was washed with ethyl 15 acetate to afford 50 ng of
desired product. 111 NWMR (400MHz, d6-DWVS0) 5 ppm 0. 98(s, 3H), 0. 99(s,
311), 1.01(s, 3H), 1.2(m 1H), 1.46 1H), 1. 1H),
3.33(m 2H) ofmoc}rpmanzqfﬁrwhr?ewluénmpz 13@%3@6@1‘)3%41 8;252‘5(3% @1&1\7@ 2. Step.

i hoy - 2. 2. RRCHE A AR APE G MRt S P S I I PRS0 0
0 H|Cl, , 10140 g 4Hp Q. 3eB40Hms IZHlm 265-2, % (184 Hib); 3.30r({t.eF=1edila, 81), 0.483d,g, 0. 15

, 0, R f
OV, i nt or terate59 1686600 g 2 Hhal, Yosl W aduofe o oo B o o
?’Z‘Zcff o e ms Ll et vi TPt aret ot e o Be weterThe. Uayar s wer e
separ at ed a%ﬁ\(\?‘ﬁé—%{]ﬂé&@wrﬁ %éoﬁi?ﬁgﬁﬁﬁw @@ r\%iofnﬁr)e% R?,R-S jré{g'?%q%e. The
conbi ned or gaNIE nl/24NH B): Y63S2. dr| ed over anhydrous Na2SO4, concentrated and

purified by_chromat ograph leld the product as 0.010 g, Of ite
o |- Nl T ERGS, ri 105y Tedorpri b oA sy 2o B 5. 3H)

0.99 3 inek 2.41
2H) (; 69?Dmmfihy%ﬁ%g&t%ﬁhhnogjac%ﬂrﬂg'r%r%ime ZZQ%ﬁbﬂhltr?%i-él)énge(tﬂn?x&?‘ 1(31{5},«; (m

\ H N
Frd\(\ ﬁ\é’ ik
10 0 CH3SO05H
Example 3 (20 mg, 0.005 mmol) was dissolved in ethyl acetate. To this was added (5.3

mg, 0.005 mmol) methanesulfonic acid diluted in ethyl acetate and stirred for 2 h. The
solid that separated out was decanted, washed with ethyl acetate and dried to obtain 22
mg of product as an off-white solid. mp: 167-170 °C; "H NMR (D,0): 400 MHz & 1.08

15 (s, 3H), 1.14 (s, 3H), 1.38 (s, 3H), 1.62-1.75 (m, 2H), 1.87-1.89(m, 1H), 2.09-2.11(m,
1H), 2.49-2.52 (m, 2H), 2.69-2.72(m, 1H), 2.80(s,3H), 3.77-3.79 (dd, 1H), 3.92-
4.12(m, 2H), 4.26-4.28(m, 2H), 4.50-4.59(m, 1H), 5.08(d, J=9.3 Hz, 0.8H rotomer) -
5.25(d, J=9.1 Hz, 0.2H rotomer), 5.50(d, J=50.8 Hz, 0.2H rotomer) 5.51 (d, J=50.8
Hz, 0.8H rotomer), 8.06(s, 1H), 8.48(s, 1H) m/z (M+1): 363.2.

20  Example 5:(2S 4R)-1-(2-((1S,3R)-3-((1H-1,2,4-Triazol-1-yl)methyl)-1,2,2-trimethyl
cyclopentylamino)acetyl)-4-fluoropyrrolidine-2-carbonitrilemethanesulfonate

Me aMe

t/ )J\/ \\‘6,‘1\\\
N_\

CH3S0;H

Coupling reaction of example 3, step 1 1ntermed1ate (0.048 g, 0.196 mmol) and
intermediate 22 (0.037 g, 0.196 mmol), in presence of K,COs3 (0.108 g, 0.78 mmol) and

25 KI (0.016 g, 0.098 mmol) in 2 mL of DMSO as described in step 3 of examplel
. afforded 20 mg of product as an off-white solid. The product (20 mg, 0.005 mmol) was
dissolved in ethyl acetate. To this methanesulfonic acid (5.3 mg, 0.005 mmol) diluted

in ethyl acetate was added and stirred for 2 h. The solid that separated out was

decanted washed with ethyl acetate and dried. (0.025 g), White hygroscopic solid. 'H



9 =9.3 Hz, 0.8H), 5.08(d, J=9.3 Hz, 0.2H), 5.3(d, J=51.4 Hz, 0.2H)
4 =51.4 Hz, 0.8H), 7.15(m 1H), 7.24(d, 1H), 7.43(m 1H), 7.81(bs,
H), 8.0Monoflodro41a1 z( MHH) : 433.2. 5 npl e 22: PCT/IB2010/000008

N-(al S, 3R)-3-(2-(2S, 45) - 2- Cyano-4-fl uoropyrrolidin-1-yl)-2-oxo

et hyl am no) - 2, 2, 3- tr| rret hyI eyel opentyl ) met hyl ) -4, 4-di f | uor ocycl ohexane

ear boxam de :

(1R 35) - 3- (W(W%Pe%ép@ne%%@éﬂ)bb%{m%)h%-i(ﬁﬁﬁp 1.5%152(m, GH),
trl rret hyl cy(flb?l uogrx ﬁ@r@mts@lﬁ\ i), 9@9@42% mgr} Qrapfgdsﬁ %ﬁzb@mﬁfg 1.8

I
.4, 4-di ocy cf ohexane carboxylic aci

1 et hyl 3- (3-5813|=?éﬁh,yllﬁbn Hoprlapy PHpat @d|3|1@il,dehy"(ﬁ B\ﬁ(dflsl (HH),(@)S%W g, 2.4
mol ), N hy ( 66— 4 d

di i sopropyl gﬁﬁ%%ﬁe 00%9’[)9 91@ i 94 ﬁz §ngpété,m@r ?f&?(ed&f ?13 22%1 The
react i onS wastatndritSeid®(dai a1 \m&férotm) 5)&6(861&1)3(8 g, 1 H). m/t(M+I<é)c é6kl.e. The

ted ethyl t t hyd
Nazs0n and ERNBER v e A RO ROB I 2L G G5, B 0 50
3H), 1. 12( seychdpentylandidpmcet9hpyrrdlidife-2-tantidpityile2H), 1.8-1.87(m 5H)
1.88-1.98(m 4H), 2.15(d, 2H) 2. 6,\(bsMe W), 3.11(m 201H), 3. 36 3. 39(m

1H), 4.49(s, 1H), 5. 38(bs E;W ”ﬂﬁl 2. Step-2:
N-(((lS, 3R)-3-Ani no-2, 2, 3- trlrret {el opent\i”)mathyl) 4, 4-di fl uorocycl o

" ethyl acoP AR AR ?“%fﬁfé*a%ﬁ%%% T Uorhind QP W pighy b o0 HEL

i nt er medd at intgrediatg;2100003Mep 0R29 mmadlhyih pesetcatof Kabds (G HR g,00178rmm<11|)r e was

stirred at o) SJTRSS . rated 0 shed
with otn SRORL OB BloU fol 1y Ar o IS0l BeBBRATALE W mRRGHO
d6- DVS0) 8 pﬁﬁasruecm@afngf pblluct Bs Sﬂ(vﬂnte SHEky2 B/ Gﬂgnmﬁ(mcwmzszmm anooos

> 03 21 1peob kD Bdloben e ). Tt e B 3 A 8 1)

n z( M+H) : 3@32 eB33362(m 4H), 4.06-4.12(m, 1H), 4.24-4.29(m, 1 13479477(% |
oxoet hyl am

N-(((ISBR) -4f|uoropyrroI|d|n1y

i no) -2, i“FI} %@ééﬁyl@rélo)éﬁehapy "Tﬂ)l B2.4-di fl uo rocycl oh exanecar boxam d
e To a sti arch 0. 238
- chogﬁﬁgplgglué‘ﬂfi % @is Sﬁ) 5&?21?}%@@*@1&9&?&%@&81) i@-tnqﬁheﬁryll N2 of
DVBO, inter P&Ilé’lmn@l?cmlamgro IQ%Q-CM’h?Fl trijgamethaprsulfonie reactl on mxture
was stirred for 12 hours. After ce,grpyeinéqnb of the reaction, it was diluted
with ethyl acetate and water. I a r B=10 separated and the aqueous
| ayer was washed twice with ethy|N eﬁa “~“TheNconbi ned organic | ayers was
dried over anhydrous Na2SO4, conce a,t,,éggat@g,g purified by col um

chromat Ograﬁ%ﬁlé’@(w @09§nﬂnd?f&9él&1kso%§d(?ﬁ th AcTef%teS%'tﬁlis %'ahélé&@a poi nt :
193-195 C. 111 NWR 13) ppm 0.92 (s, 311)
1.04(s, 28H) solmlogeoflmatmqnﬂsulﬁom acu!L (@@nzg 1)0)(7@1 ml@p@ in Pthy aqetfaﬂ(l rpLBppd
2.21-2.06( 1 9(m
111, 3. 26”%1%%1'){% 2&11%6256%21££h :g,glll’;waszdeg%tedl%/a@ﬂeajv@m etﬂy]l ]a):elfﬁt@ 2fP dtgcog 84(m
1H), 3. 87- 3to9dtam tlﬂH):omp(S(nd 25 m®aPwhide flid) Melgdg phintd i:g) -234 ﬁ?QH)NNR 37(d,

N- O 1R_38) - HOpBIebeo)8pRs: Lkt 1 MGy | aus oL o it i L se-
2- oxoet hyl amigm@), - B1)2 238t 7.091R% ) CY.e6-00e0h, 2Rt I1yE I 1k, 4H) BlsuarsBemc! ohexane
20 carbgxamge ) o < 3m) 3.523.56(m, 1H), 3.68-3.71(m, 1H), 3.96-4.0(m, 1H), 4.13-4.19(x,
1H), 4.22-4.25(, 1H), 4.39-4.44(m, 1H), 8.07(s, 1H), 8.48(s, 1H), m/z(M+H): 34522,
' Example 8: (S)-1-(2-((1R,3S)-3-((1H-1,2,4-Triazol-1-yl)methyl)-1,2,2-

trimethylcyclopentylamino)acetyl)pyrrolidine-2-carbonitrile



Prepared simlar to Exanple 22 using internediate 12. 0.055 g, off-white
solid. MP.: 189-194 C. 111 NWR (400MHz, CDC13) 5 ppm 0.93(s, 311), 0.95(s,
311), 1. OW()&mu’ﬂﬂles 25 1.39-1.42(m 15&8 1.59-1. 7(m 61prr/ak20d&edods( m
311), 2.0-2.17(s, 5H), 111), 2.66-2.74Cm 111), 3.05-3.1(m 111),
3.26-3.51(m 311), 3.61-3. 93(m J=9.2 Hz, O. 211) 4.90(d, J= 9.2Hz, 0.811),
5.37(d, J=52, 0.211), 5.40(d, n12(|\/H—|) 457 2. 2.21-3.12(m 211), 4.87(d,

J=52, 0.811); Exanple 24: &
6- (((1S, 3R) - 3-(24(2S, 4S) - 2- 4f|v1eu,p ymcolidin-1-yl)- CN Step 1:
6-(((1S, 3R) - 3Amn0223tr| nt yI)yret hyl am no) ni cotino nitrile

hydrochl oride M Me Me,,HH N 5H ICI\'FTO a suspension of internediate 5
(0.2 g, 0. 7@eriBtidte zqnﬁ) 092808 06 M wab aahédOfooa @hﬁ@d 'sryla&sswnl J)iesté}p 2107 g,

0.8 mml ) was added. e reaction mxture heated at for 7 hours.

React i on niiRictnedigip of Exenelg 1t @028 @nl 08 peelhtkeCEs, (Qioﬁ%ngea 239 pnallatdr and

extracted woldl gt ook AfghALE o FAlGREMLAG rCloRl RESAT 0ADI Grrb@UETrodfs dri ed
over 10 Na2SO4 and concentrated to afford tert-butyl

(1R, 33) -B45ewpapos/ior & h-Zfter completion of the reaction, the reaction mixture was diluted

yl ani no) et ol hiater2 rgfgggrgggetdhﬁ,ktﬁ'y%ﬁﬂn et%yl &e 1 eP taridd 3

359. 1. Asolutlono saturate .a was ad edtothe
stirred solamhydrousoNatSEtang goydentrated under reduced pressure The crude product was

(1R 3S) - 34( n‘”{%@ﬂ?8%15%ﬂ'cﬂroﬁ}a¥dg?di§h§ﬁ91{f§6 ?‘ylr)leitﬂ'an% %rd’icrh'ldif&l&}{lufe\‘c§ 'aff@r%”t y'

carbamate ( acet
reacti on 158 mgxiraduet ams sémisolid IRSKBr): @d342aand biddrims nbéMr(éDﬂdzb 40&)/0 hour S.

desi ol SGEO SR (EBURRY Ll ol PE%L B P L2 il S0, o

1.19(m 311, 17-13@@1 U1 36138-2149) (m, 111D/ 3.35445(m, 3H) 3.55- 13@0(&1 6819,m.05Li

7 8a(bs, 1 Do gy gt b 19196 Shohods 1ty 06k m"

6- (((1S, 3R)(-I\@{=1§25-4(5(128 45S) - 2 Q/ano 4-fl uoropyrrolidin-1-yl)-2-oxoet hyl

am no) - 2, 2, trlrreo@/lc(x ent rreth% amno)nlcotlnonltrlle Hre Me CN To
a stirred sty df é%l(( HilgbTrealdrd)mehpy-1¢,2-0. 257 mol ), K2CC8

(0.149 g %r%tﬁ?f?c%o g édﬂém()% aggpﬂ‘rolﬁhgéz ¥ BRhitrilehethdHesiBfonE0,

i nternedi ate 20 2 was added. The reaction m xture
was stirred for 24 hours undeﬂtrog tfmsphere After conpletion of the

reaction, it was diluted with NyI and water. The | ayers were
separated and t he aqueous | ay d tWigqe with ethyl acetate. The
conbi ned organic |ayer was dried anhydr'bys" Na2SO4, concentrated and

urified b @qjﬂ (oYo Mok ite
golid 1H %Tﬁ&’%%g%bﬁc_d&}f&c&fe% Fgt@O islrﬁrzdi)) ﬂzacgcoﬁ)d s tnes@n hgrfuf: awg”_ Z(m 5

4H), 1.85- K0893%e. 01%)07 nzmqliwas mﬂemandlstm)ed for, 33h tp e('emt w;rtg preszlputatQ Thg(m 111)

3 oca ymg Mgt wad pfictich GteMle, §HidsolipCRaGaGhndd pidlesidie Hhed i 17
5. 52( d, 200=5@c@nkite afiosHhe thleAbmpos( a8 off White BOHT.-H0269¢.MMpL LYY 15SB°GB(s, 1H).
o iR b ThTkBiy 2246,&T00TR S 1B NMR el 499 ABHF & L (s, B0 B 2D
et hyl am no)r.%#7 &, 31 i.684 188,y ZHP A6t NIORE T HY,| 210-2.03 fing 1), MDE3-b BE(ne

2H), 2.52-2.56(m, 1H), 2.81 (s, 3H), 3.54-3.58 (m, 1H), 3.68-3.72 (m, 1H), 4.02 (d,

J=28.6, 1H), 4.12(d, J=16.2, 1H), 4.21-4.24 (m,1H), 4.39-4.45 (dd, J= 4.4 &13.6 1H),
25  4.76(m, 1H), 8.07(s, 1H), 8.49 (s, 1H); m/z (M+1): 345.2.

Example 10:(2S,4S)-1-(2-((1R,35)-3-((2H-1,2,3-Triazol-2-yl)methyl)-1,2, 2-

trimethylcyclopentylamino)acetyl)-4-fluoropyrrolidine-2-carbonitrile




Hve M M HH 15 CN Prepared simlar to Exanple 24 using internediate 12.
0.05 g, Of Wiite solid.1H NVR (400MHz, CDC13) 5 ppm 0.88(s, 3H), 0.96(s,
3H), 0.99¢e,20B8k)79413. 50- 1. 67(m 4H), 1.84-1.92(m 1H), 2pre3{B2014/b{0p0s
2.42-2.73(m 111), 3.18-3.97(m 711), “4.97(d, J=9.2, 0.2H), 4.99(d, J=9.2,
0.8H), 5.01(m 1H), 5.37(d, J=52, 0.211), 5.39(d, J=52, 0.8), 6.4(m 111),
7.46(m 1H), 8.2(m 111). in/z(M+H): 413.2. Exanple 26:
2-(41S,3R)-3-(2-((2S,4S)-2-Cyq ‘I‘uorMonrrolldln 1-y1)-2-o0xo

et hyl am no)-2,2, 3-trinmet hyl cycl opent yl ) h'ylamno)nlcotlnonltrllel\/e Me
Me NC 20 Step 1: %ﬁ

2-(((1'S,3R) -3-Am no-2, 2, 3-tri methylocycﬂ opent met-hyl am no) ni coti no
nitrilehydrochloride H2ZN HCL Me '"H H §1;‘Ae ared simlar to procedure
descri bed |Stelelxz§m§11?@tﬂ418t3§h3 1(%l,ﬁé-trlﬂ¥<é'r2rﬁéhn§bﬂ)'é 2¢ptrimethyly 78 mol ), and

K2CG3 (0.3 in DMF, 2-chloropyridine-3- 25 carbonitrile
oY et TRl

(0.107 g, ford 0.057MgM(e)f desired product. 111 NMR
e
Me, X M
BocHN S;N)

5  To asuspension of 1H-1,2,3-triazole (0.5 g, 7.2 mmol) and K,CO;3 (1.5 g, 10.86 mmol)
in 5SmL of DMF, intermediate 3 (2.0 g, 6.0 mmol) was added and the reaction mixture
was stirred at 80-85 °C for five hours. The reaction mixture was brought to room
temperature and diluted with water, extracted with ethyl acetate; the combined organic
extracts were washed with water and dried over anhydrous Na,SO, and concentrated

10  under reduced pressure to obtain isomeric mixture of products. The mixture was
separated by silica column chromatography using methanol in dichloromethane.

The less polar compound was characterized as

Me Me
Me, _!"

BocHN ILN)
. Off white sticky mass, 'H NMR (400MHz, CDCls) & ppm: 0.85(s, 3H), 0.95(s, 3H),
15 1.27(s, 3H), 1.47 (s, 9H), 1.50-1.53(m, 1H), 1.60--1.64(m, 1H), 1.95-1.99(m, 2H),
2.51-2.55(m, 1H), 4.28-4.34(m, 1H), 4.48-4.50(m, 1H), 4.51(s, 1H),7.58(s, 2H),
m/z(M-100)+ H: 209.2.

The polar compound was characterized as
Me Me
Me,’ H

BocHN

20  Off white sticky mass, m/z (M-100)+ H: 209.2.
© Step 2: (1R,38)-3-((2H-1,2,3-Triazol-2-yl)methyl)-1,2,2-trimethyl cyclopentan

aminehydrochloride
H3C CHgj

Hac % 4
Hel N\)
A solution of saturated HCI in ethyl acetate (2 mL) was added to a solution of the step

25 1 intermediate (0.130 g, 0.625 mmol) in ethyl acetate at 0 °C and reaction mixture was



WO 2010/ 079413PCT/ 1B2010/ 000008 64 (400MHz, d6-DWVS0) 5 ppm O0.8(s, 3H),
1.06(s, 3H), 1.23(s, 3H, 1.46(m 1H), 1.65(m 1H), 1.77(m 1H), 2.09(m
1H), 2. 19%on20iokd79413. 33(m 1H), 3.42-3.45(m 1H), 6. 61- 6P6&DBR01d/b0p0s7. O(S,
1H), 7.88-7.92(m 2H), 8.26-8.28(s, 3|§9, mz(MH): 259.2. Step 2:
2-(01S,3R)-3-(2-((2S,4S)-2-Cyano-4-fluoropyrrolidin-1-y1l)-2- 5

oxoet hyl am no) -2, 2, 3-tri nmet hyl cycl opentyl ) met hyl ami no) ni cotinonitrile To a
stirred susspiendatononstenpeeatere dpi2 h. Fhe volaideavere (gnoRd gndey ramgedqressyre  K2CO3

0.149 g, 1.0 1.)_.and, Kl 60, 0 | }ni .of
i(nt er rregi atl[8 a%@%?%ﬂé’rﬁqu%%t? S(rz)lrlzflrc}fblgﬂ)I N\i\%é@g@f b%g;))?ﬁe@g}:bég : i xifur e was
stirred foro.Sss, BEUNGEN(s, BODNL.5 I-0G6¢, SENDISPRES6(m, AHD,e2.3 G2 AR(e tl . 25
naucous. | aybiliauthadhds i atufes 200 PG AR 2bHh: AT nea or gani o
| ayer was dtegd RVer QUER, DEYSS(FH - 115 e6 aviol-2 Lyd)eh cBlyd) - Hiringth
ch%lomat ograpthle F(Safjs)%’lﬂ(g roduct. O 8?5 g, dfy%lmi te 1s)’o’{zi d. M)g?/: 96- 99

C. 1H NMR (Qvel\!()w;l!;,y‘%mSﬁetﬁ)-gﬁwr@yw%i?ine%*}af@‘éﬁé%, 3H), 1.65-1.76(m 4H),

1.86-1.9(m 151H), 2.18-2.25(m eN2.3-2.5(m 1H), 2.64-2.72(m 1H),
3.33-3.53(m 3H), 3.64- 3.72(M Zg

, 3. MM,0(m 1H), 4.93-4.95(d, 1H),
5.27(d, J=51.3, 0.8H), 5.39(d, ?/S\Meé) 6.45-6.53(m 111),
7.49-7.6(dd, 1H), 8.25(d, 111). m Z( M) 13n2y Exanpl e 27:

(2S, 4S) - 4- Fl uor o- 1- (2- 41R, 35) - 1, 2, 2- tri met hy%3B(5- (trifluoro

met hyl ) pyr ié@n ; xéa@ﬂsxpg)fnigéshgé}mt&% PG -qienw.meg,lyghpy rhabl dnge- 2-

20car bonitri repared accofding to procedure desc ed in exanple 24
usi ng 2- chlioteometliatg-20 i(9.03ib g.olrdthmimoDp iy prdsenee PHKe¢@p(01108(e, ®17§, m@ph) - whi t e

oy 1. W nRdtBihe imathdh byl RO A Rina RS B BR 25 e m
1H), 2.29- &f&@iemthéﬁbsareg .pﬁ&:gt s;o&aoms v%na:zsimd. Ti6kh 008 ,gbmmmma’s( & 2H),
30107 07941 TOMBCPYHSE: STI5He GoRrny-B RS B0 2P P8G5 197 o8, 14 smmg sg(q.

J=52, 0.8H) 1}961.85:167-165,( D), k.0 41@l1H), 230ch.55kH) 1582087 28( dH), 3 H4-
in/z(MrH) : 455.72. ExanE)I e 28:
(2S, 4S) - 1- (P3WMR28%) 3.52B(78(m. Bilhd-8o3-LYimi 1dD o H38i4ofmy L et it H3(m,
1,2,2-ty4 gl nb gl a BE r i7ek 2 bonitrile
5 Sep o (IR %-‘3?’?‘39%“5 T L R T AR e "Bt oxy
car bonyl - 15.99(2-0:§H.dedhidp), 2y (sopdn maada3of2. me Me % 20 N-s
Example 11: (28,48)-1-2-(1R,38)-3-((1H-1,2,3-Triazol-1-yhmethyl)- 1,2,2-
trimethylcyclopentylamino)acetyl)-4-fluoropyrrolidine-2-carbonitrile

Me wmMe
e

Me, N
0O, HNw»= 4 N
. H
NC\(;—/ \eee/
N

F
20  Step-1: (1R,35)-1,2,2-Trimethyl-3-(1H-1,2,3-triazol-1-ylmethyl)cyclopentanamine
Me Me .

A N-N,
HCELH,N LN

A solution of saturated HCI in ethyl acetate (2mL) was added to a solution of the more
polar step 1 intermediate from example 9 in ethyl acetate and the reaction mixture was
stirred at room- temperature for two hours. The volatiles were removed under reduced
25  pressure to afford the desired product as white solid, H NMR (400MHz, DMSO) &
ppm: 0.86(s, 3H), 0.88(s, 3H), 1.19(s, 3H), 1.52-1.54(m, 2H), 1.66-1.68(m, 1H), 1.90-



To a stirred solution of internediate 5 (0.2 g, 0.7 nml) and triethylamn ne
(0.12 mL, 10 0.85 mmol) in dichloronmethane maintained at 0-5 C

chl or opr openeisuabdienyl chloride (0.09 ni, 0.7 nmol) waspraddBzhio/ddoves 6 h
the reaction mxture was diluted with3dichl or onet hane, washed with water,
dried with Na2SO4 and concentrated. The crude material purified by si I [ ca
colum using ethyl acetate and hexane. The obtai ned product ;0 24 ¢

mol ) was di- 3ol 18 zméﬁmnbm 4125-4. Bl (m, NérI)J\/é‘léfB‘i%lB 4H).17.3 (551 ko] ) WaS
added and r h After 24 hours, reaction m xture
was concent8(r3(§31dt(&’xgﬁ?’gg:g ue di ssg}ivgdfqgﬁz ethyl acetate. Ethyl acetate |ayer
washed wit rStem]ze@S 48)-il +2-((1R;IN-G- (L1, 2300 BRdl- Bpbime iy H el 2-dtimdthyCr ude

mat eri al purl um usi. th ate and hexane. 1H NWR
(400MHz, CIE 'gygﬁ‘ﬂﬁ“)ﬁcegyg)(g?‘l“ﬂ%"y”iﬂ’ ‘B%f‘?‘ %*18‘%?& 18(s, 3H), 1.36(s, 9H),
1.79-1.96(m 2H) 2.22-2.28(m 2H), Z2,.8QM, 201H), 2.90(m 1H), 3.10(m
2H), 3.20(m 2H), 4.43(s, 1H. mg( M 4", Step 2:

(1R, 3S)-3-[(1, 1- Di oxi doi sot hi ggol i ih- ")‘n\%t:/hyl ]-1,2,2-trinmethyl cyclo
pent anam ne hydrochl ort de 00 Nsol uti on of saturat ed HCL in ethyl
acetate (3 nmL) was added to a s tion of the step-251 intermediate (0.36
g, 01 nmol) in ethyl acetate andt the reaction mxture was stirred at room

t enper at ur ecdu@rmg yaactiusSstepT h ént&@akedigket(D824 gepad@imeblpaid inesmydisbed with

ethyl acetat fford O, 28 of S od N 0 CDC13
8 p);;m 0. 9(9‘)%%#31)0 98 gD, gpre Stpoa dé"l—@ 18%%&%“%‘(%%%‘% & 1. 98(m)
?—%6((2;] 011( ny. 09'781%&)51}0 3in 156D oﬁ‘-ﬁMS(i3 aélaésmlbell"i}l stéb@(oﬁ ,Exillnli)l,e l%f&ﬁ(kblsthe 1H)

DU o whits s oS My bibs
3:(2S, 49) - 1de§12edonrﬂd@5}) Y[g(a_@ Vxhltgiis&l doHd (é‘Q%W‘&: 3)I5)1?Pé‘% HW](S 1 2 2-

trinet e (0] X} [ Ie NE Me
e o ) b D DSBS HBTLIONATA) 4 Werisdp  PRPRILIS(H 2 -t RS o iﬁilzo

0. 405 ol 12392068, 28,6637, 210, ms)sz@namf 603 88, d )03 H0BIMIDI ) i 2
L of DMVBO, 1}p”£ S5.Bg) Aty 1494@9 sﬁ&}gﬁﬁ 4394(5 ﬁé 8%1%"@158(@@?4’ =g he

reaction mxt'ure was stl ’red for her e ter conpletion
of the readifnoh35{tI=5a2 Hi 0.0Hd. St Fr5é2HiA, O&Iﬂétlm’z@d*alﬂh 36&4fer. The separated

aqueous | a T ned organi c
e as dPtsnlflE S ERL s MR & G AR A F o a2 E O

chr omat gr apimyethyicycicepahtylminv)adtyd)t4- ﬂﬁm@p@ﬂrﬂljdm@fz#eavmmmlsol id MP.:
126-128 C. 15 1H NWVR (400MHz, CDC13) 8 ppm O.88(s, 3H), 0.96(s, 3H),
1.06(s, 3H), 1.42-1. 44(m 1H), “&. 6¢- 1,684 2H), 1.70-1.80(m 1H),
1.83-1.85(m 111), 1.98-2.04(m 3poy" '8, 36(m 2H), 2.52-2.53(m 1H),
276279(m1H) 304317(m 3336@@15!—1) 3.4-3.5.(m 1.5H),
3.6-3.9(m 5.36(d,
J=52 Hz( 0. %Flaare%s"&l(lér tofxﬁ’zplﬁzlo ysing fﬂﬁl?mema?(f%&{hlt%fhg 9%%&%1“8 29: (
(2S,49) - 1- (ide( 43 BRPc3H mcz:l@opmzd@mgwb@ﬁod 81k, 3E8; wb%mmyﬂdﬂs
1,2,2-trinethyleycl o pentyl am no) acet uor opyrrolidine- carbonitrile

Ene Me me NENi ﬂl4é 1g2(m 715Dy & F4rlehp (@ %ﬂ=dr68t1072é19@ahﬂfé3 282 45 mdH).id Enedi at e
(1)286‘(38%5 %, 558 ?4;' tz%ﬁ?&ﬁ{ﬁ ?@':‘3??673%4&7411% 343 AR ARMHEs6 SRmL3) 8 ppm
0.5H), 3 68-3. 71(m 0.5H), 3.79-3.92(m, 1H), 4.36-4.42(m, 1H), 4.5-4.53(m, 1H),
4.95(d, 1=9.3 Hz, 0.8H), 5.20(d. J=9.3 Hz, 0.2H), 5.34(d, J=51.2 Hz, 0.2H), 5.45(m,
J=51.2 Hz, 0.8H), 7.57(s, 2H). m/z(M+H): 363.2.
Example 13:  (25,4S)-1-(2-((1S,3R)-3-(1H-1,2,3-Triazol-1-yl)methyl)-1,2,2-

25  trimethylcyclopentylamino)acetyl)-4-fluoropyrrolidine-2-carbonitrilemethane

sulfonate



25 1.43-1.44(m 1H), 1.66-1.68(m 1H), 1.70-1.80(m 1H), 1.83-1.85(m 1H),
1.98-2.04(m 1H), 2.29-2.36(m 3H), 2.52-2.53(m 1H), 2.76-4.2(m 10H),
4.8(d, J=®Wo2p10m784Hp, 5.12(d, J=9.2, 0.2H), 5. 25(d, J=5kczpasthi@bioposs. 35(d,
J=51.2, 0. 8H) mz(MH) : 415.2. WO 2810/ 079413PCT/ 1B2010/ 000008 67 Exanpl e
30: (28 4S) - 1- (24( 1S, 3R) -

3-[(1, 1- Di oxi do- 1, 2-t hi azi nan- 2- yI)n’ethyI]l 2,2-trinmethyleyclo

pentyl am no) acetyl)-4-fl uoropxgrobldl ey ecarbonltrlle Step 1:
(1S,3R) -3-[ (1, 1- Di oxi do- 1, 2-t hlazlnak A msthyl] 1,2,2-trinmethylcyclo 5
pent anani ne Me Me Me H2Nh, 0 o<O\X' N S aNs |ution of intermediate 12
(0.375 g, 1 5 mml ) in acetonl ri| &4, 4- bu&a/n'esultone (0.2 g, 1.5 mol)

vas added gnd. 4istt £ (el At usirkOicl o SifDABANE g Rx YEMEOE dlo7i(0. 46 nt,

3 mmol) vva 3% stirr hour e reaction mxture 10
was conce nhfnaﬂ)emi)taimdi W dﬁslsolsedmastlarudedit% o this washa,ddetémeﬁlameéulfomfe%ét hyl

tate | h hyd
Raoson anaCOEanp BRREED by A Bl bin iz b e 88iq Ml Sphutted o W Er oS
chor mat sgr awaytewsva@@d%mhﬁaa@eﬂata anddirict It@bbtamtthanﬁe !)}Q2I‘Q\R> pOOdeyZ, DVSO) 8
0.86 0.95 1.9
. 1 og. o Oﬁl(k%ﬁhyﬂmcogf bt ﬁ%‘@%%ooﬁﬁ%{z D5 Bh n}n‘)?@rﬁm 1igety (2?] m
gH% ( 1”1125 Mit) -l F 311),h§€23|p 78(m. (225, £.8)1:8Y(rh 2] 3.08R) 15(m, IH), 2.45-2.55(m,
OXI O

cycl opent yPHY 162 démt ) Ellﬁﬂfﬁ?éw o?pélr’?t%ﬂﬁ%ﬂ]lﬁé ébéﬁr({ggﬂ’lnﬁ% ?‘/16131401551nst irred

suspensi on I I a lﬁs m(l])],_9lﬁm , 138 g, 20
| ol ) andl% %ggéﬁgﬁ)icma%grﬂmﬁh 11@) (4Q}l @m @Hﬁ rmedi at e 45{;2 085 g,
de

0. 45 miBl ) 5kael, da%édiz PREDr Atk |Joﬂ) -ﬁﬂzt 9.’23) véa%l(§=t1 5PédH¥aoor8fé) H N2
at rmsphereuf@fgt(%gs qu%,gé\;l% gfzseaction, it was diluted with ethyl acetate

and wat er e separated and the aqueous Iaé_er was washed tw ce
with ethyl Exemiplt e. 14Fhe RBAB-hEtope-3o(Ri(dR,I5)ds2 Intrimethybe-(iperidigedly dr ous

Na2SO4, concentr L. 0 hy using 2 % et hanol
in DOM to yrEioRyd ﬁ’e’g° e%ﬁtﬁﬁ%&%ﬁé 12“%35%020 %53"9'9“% 186-190 C. 1H NMR
(400MHz, d6-DWMB0) -8 ppm 0. 86(s, (m 3H), 1. 1(s, 3H),  1.4-1.66(m
6H), 1.83-1.98(m 2H), 2.04-2.N8 4(m 11-1), WO

2010/ 079413PCT/ 1 B2010/ 000008 6% @

F
15  Step-1: ((1S,3R)-3-Amino-2,2,3-trimethyicyclopentyl)(piperidin-1-yl)methanone
hydrochloride) ‘

. ' HCI
A mixture of intermediate 6 (0.27 g. 1.0 mmol), 1,1'-Carbonyldiimidazole (0.19 g, 1.2

mmol) and piperidine (0.10 g, 1 mmol) in dichloromethane was stirred at-room
20 temperature for 8 h. The reaction mixture was diluted with dichloromethane, washed
with water, dried over anhydrous Na;SO4 and concentrated. Crude material was
purified by column chromatography to obtain tert-butyl (1R,3S)-1,2,2-trimethyl-3-
(piperidine-1-carbonyl)cyclopentylcarbamate. To the solution of tert-butyl (1R,3S)-
1,2,2-trimethyl-3-(piperidine-1-carbonyl) cyclopentylcarbamate in ethyl acetate was
25 . édded hydrochloride solution in ethylacetate and stirred for 2 h to afford ((1S,3R)-3-
amino-2,2,3-trimethylcyclopentyl)(piperidin-1-yl)methanone Ahydrochloride.lH NMR



2.62-2.70(m 1H), 2.94-3.05(m 3H), 3.18-3.92(m 6H), 4.94(d, J=9.0, 0.8H),
5.12(d, J=9.0, 0.2H), 5.3(d, J=52.1, 0.211), 5.4(d, J=52.1, 0.8H).

m z( M+H) :wé2010ln7983anpl e 31: PCT/IB2010/000008

(2S, 49)-1- (24(1R, 39) - 34( 14 Tetrazol - 159f | met hyl ) - 1, 2, 2- tri met hy!

cycl opentyl am no) acetyl)-4-fluoropyrrolidine-2-car bonitrile

nmet hanesul f onat e 5FcH3s03H Step 1: tert-Butyl

(1R, 3S) - 3- ((40[);MHzt @,03 3qipml 0 A&EE i), )l - 11(s23H},t1r3il(seBHyIl.%yhﬁwmeﬁﬂyll-%ar bamat e

To a sol uti o n | at [ j , )

triethylor t2 ‘]’%)t éﬁi%%g ZIE—DTT?L ‘Pé\gz &@&?@dﬁgm@ﬁ)ﬂz@%ﬁﬁm xtzur e

refl uxed f@ie[ﬁ A. M)mmbmn(mmmpuea ﬁrﬁnétﬁjﬂm-([ﬁmmﬁﬁ-utﬂ'banﬂ)l ce-col d
water (20 nL) was added extrac &lé‘ th eth acetate. The ethyl acetate

layer was Wa&RRRRtyiRminQacetipyEali rhepitfh Fon water, brine, dried with
anhydrous Na2SO4 and concentr at eq, T@e@erude pr oduct was purified by colum
using 50% et hyl acetate in hggane MNIVR C40 , CDC13) 8 15ppm 0.95(s,
3H), 1.12(s, 3H), 1.27(s, 3H), z 9(m 2H), 2.35(m 2H),
4.24(m 1H), 4.54(m 2H), 8.58(s ZO 310. 2. Step 2:

(1R 39) - 3- ((1H—Tetrazo| 1- yfI hyl ) - 1 2, 2- tr| rret hyl cycl opent anam ne

hydr ochlSori de Me soIHtlon f saturated HCL. t.h acet ate
(3.5 ni) mégtem@ae @8 (9 0é%|gu 24 g g o a;Sfipre ﬁ‘éSBF‘EfOéI? Sti g, 0.48

Mol ) in etifndesd a.650280.2 iR &,CoR (i13tdIneoswamob] KI ned3ag, 020m
tenperature for two hours. The solid that separ ated out was ga Uﬁqd with
et hyl acet alﬂ‘@dt)dl%MMS@OT%WB‘?“%@%‘P‘W%W%SSHG‘&f‘t roqry INRRSIFWE ANI4*, - d6- DVSO)

8 ppm 0. 81{fper é%i%))@tloﬁ) 02 %S rea@twn; tHe @aétfon mikddre wasBliBd with waler 616(1 m 111),
2.0(m 1H), 252 1H), 4.57(m, 1H), 8.15(bs, 311), 9.47(s,
1H) . m( M,epq’ractgi]_wlﬂg ethg{ @}gtag’f T e orgamc layer was dried over anhydrous Na,SO4 and

(2S,4S)-1- (c%n%%téds)unﬁer( {eqiﬁbea_eﬂréﬁﬁlgl The ydrl)déreﬁtjabfﬁc)c v@aszplgi‘ffea'ﬁi‘ﬁ%lﬁﬂm

cycl opentyl am no)acetyl) | uor opyrrolidine-2-carbonitril
met hanesul fcd;rmmaeogramyzmr(y megmd mpdithioppetigne googwain 0.01 g Sof desired

compound as semi-solid. TH NMR (400MHz, CDCls) 8 ppm: 0.85(s, 3H), 1.04(s, 6H),

1.53-1.72(m, 8H), 1.92-1.94(m, 1H), 2.15-2.4(m, 2H), 2.63-2.75(m, 1H), 3.01-3.05(m,
15 1H), 3.46-3.61(m, 8H), 4.2-4.3(m, 1H), 4.97(d, J=9.2 Hz, 0.8H), 5.30(d, J=51.2 Hz,

0.2H), 5.32(d, J=51.2 Hz, 0.8), 5.7(d, J=9.2 Hz, 0.2H). m/z(M-+H): 393.3.

Example 15: (2S,4S)-4-Fiuoro-1-(2-((1R,3S)-3-((4-(hydroxymethyl)-1H-1,2,3-

triazol-1-yl)methyl)-1,2,2-trimethylcyclopentylamino)acetyl)pyrrolidine-2-

carbonitrile
Me
N O me M
)]\/H g \H
N N
N-N
W
2N
F .
20 OH

Step 1: tert-Butyl (1R,3S5)-3- ((4- (hydroxymethyl) -1H-1,2,3-triazol-1-yl)methyl)-

1,2,2-trimethylcyclopentylcarbamate
Me Me

= K
NN
N
OH )
A suspension of intermediate 4 (0.25 g, 0.88 mmol), Cul (0.19 g, 0.88 mmol) in
25  diisopropylethylamine(3.65 mL), was added propargyl alcohol (0.051 mL, 0.88 mmol)



CH3s03H To a stirred suspension of the step-2 internediate (0.09 g, 0.47
nmmol ), K2CO3 (0.25 g, 1.8 mmol) and KI (0.078 g, 0.47 nmml) in 2 nL of
DVSO, i ntwormedieba320 (0.088 g, 0.47 ) was added. TlreTnB20Qb/H@N0ETI Xt Ur €
was stirred for 8 h under nitrogen 5 athosphere. After conpletion of the
reaction, it was diluted with ethyl acetate and water. The | ayers were

separated and, t he uepus | ayer was washed twice with ethyl acetate. The
conbi ned or @‘Elnﬁt(':“ngg% zgg gba%t ’)éPmeUW?éWr%n dfeEs ‘}Gldéf?@@yle%blﬁ’@éﬁt V&t ed and
purified byd@ehﬁt@mh@gﬁi@@hyhasdsmmeZwésrmhmm& dilibadd oulih:? SR ool & yiel d
t he product The product that obtained (0.04 g, 0.11 nmml) was dissolved in

ethyl' acet é‘f’%‘owj{@tfta@e H%@O%ﬁé&%bhénwuﬁﬁﬂmiﬂ)a@? (?@ol-@%(s,g, 0. 11
mol ) di | ut e iYL ?ﬁ%atzﬁ gﬁ% ﬁ9ﬁf(8r 1131 k224T éﬁg'r é{ *]%\‘) -

separ ated out was decant ed was ace ‘at’e

0.041g; el #3%en, goD13(s, 21D 5213f(b£;1HL}€ leHmm@EsleDm;(N&}ppw L5 5.53(d,
\I]EXngTplz Hz, gteﬁli) (1 ?((?é 9R) g-A%ng-Z%-trlmetiiyll}élogen%(l)smetl]i);lfl-)lﬂ-m §(tr1az ; 364.2.
(2S, 43)-1 (@*yomﬂl@ﬂ)hﬁr()(lﬂdﬂdéretrazol 1-yl)methyl)-1, 2, 2-tri net hyl

cycl opentyl am no) acetyl) - 4-fl uor opyyr@l i di ne-2-carbonitrile 20 Prepared
simlar to exanple 31 using mtermed aLHe 12. 0.03 g Of-white solid.

Mel ting point: 151-154 C. 1H NWR, (#400NM&DC13) 5 ppm 0. 95(s, 6H) 1. 2(s,
3H), 1.39- 1.42(m 1H), 1.59-1.7d(m 14) B 33-2.4(m 211), 2.66-2.74(m
111), 3.28-3.32(d, 114), 3.43-3.47(d, 111), ii 69-3.93(m 2H), 4.409- 4. 53(m

2H), 4. 94- 4A96[ufbn étis]aluratéd ﬁ@)( th etléltgé]etaﬂ,z 2 ML addati Beoluficr 8t (HE steIQ 8H),
8.62(s, 114

Mt
(2S, 45) 19- Fi Wralﬂéla‘(eg)@i % 8. @)mrmoli mzeth)rl |am§{tth ynld the renstprhmiiture was bijred

cycl opentyl g | n
2% 10/ 879 4{370PCT ! a’%%%éf%r}e g%l{)tgs% 8Ho§1fs Brsofid" Q&?eltéc{ WhwashQ with ethyl acetate

Stepl:tert- Bmfiﬂlf( dﬂ;lrSdS)JPOI;lp@t, H NMR400)IHZ3 44-DMSDA ppron®e Iy, Dy thEent vl

The roacti o0 ELhao Bl el T AD: Uk A eb Pt oae b2y et are,

organi c | ay4>.86(s€1|55,r4b5%ﬁh IH@QWGCI; DELY. bn/x(;11€T); 2393.ed wi th anhydrous Na2SO4 and

concent te The i ilica c romat r aphy

si g diehi B A EEE RS ippety U Bt Aeb oty

3.68-3. 71( nyl) thtihyD)-12, Mfl&letlibﬂ'&y,cldifélit&mﬂo)aé’e@ﬂ)p@rro‘ﬂdﬁﬁ-ﬁcarbomtnle

(1R, 39 -1, 2, 2-Tri net hyl- 3- (nor phol i none | ) cycl opent anam ne hydrochl ori de

H2N Me, I\/E Me r HCIN 15 To a swol u i on v [,£P 1 internediate in ethyl
acetate, 3 nL of saturated dr | acetate was added and stirred
for 2 hours. The solid that separated out’ wag-§ecanted and washed with
ethyl acetate and dried. 1H | (400VHz, D20)N6 ppm 0.90(s, 3H),

OH
Intermediate 20 (0.062 g, 0.33 mmol) was added to a stirred suspension of step-2

intermediate (0.10 g, 0.36 mmol), K2CO3 (0.20 g, 1.46 mmol), KI (0.03 g, 0.18 mmol)

20 in 2 mL. DMSO. The reaction mixture was stirred at room temperature for 24 hours.

After completion of the reaction, the reaction mixture was diluted with water and
extracted with ethyl acetate. The organic layer was dried over anhydrous Na,SO, and
concentrated under reduced pressure. The crude product was purified by column
chromatography using methanol in dichloromethane to yield 0.02 g title compound as
25  off white solid. Melting point: 240-279 °C. "H NMR (400MHz, CDCl;) & ppm: 0.93(5,)
3H), 0.98(s,.3H), 1.04(s, 3H), 1.41-1.73im, 4H), 2.35-2.38(m, 2H), 2.65-2.73(m, 1H),
3.34-3.51(m, 2H), 3.63-3.77(m, 2H), 3.88-3.94(m, 1H), 4.21-4.49(m, 2H), 4.79(s, 2H),



1.06(s, 3H), 1.35(s, 3H),1.72-1.74(m111),1.93-1.95(m 111), 2.08- 2.13(m
2H), 2.25-2.27(m 1E1), 3.16-3.25(m 411), 3.51-3.61(m 211), 3.82-3..87(m
20 2H), 4wO02edab2(1:y 2H), m z(Ml): 22 . 3. St ep 3: PCT/IB2010/000008
(2S,4S)-4-Fluoro-1-(2-01R,35)-1, 2, 2-tri'nmet hyl- 3- (nor phol i nonmet hyl ) cycl o

pentyl am no) acetyl ) pyrrolidine-2- car bom trile Coupling of the step 2

|nterrred|ate2}0.097ﬁ%042mm I—&O 138 1.0mmg 25_and Ki
(0.033 g, (Fnd5P)2 Fi 018y 5 §2( »t(hz M?é?@eg‘%t%z SFH 6oty 0. 42
mol ) was Cﬁél’olﬁg D5 SI Avit-en Sfogp- 3 of exarrple 1 to afford off-white
hygr oscopi ¢ 010/079 137f I)ld (0.032 i HNVR (400MHz, CDC13) 8 ppm

o 86( s, 311Fxanngs/ | BS:0 1(!2@65)@4}8?11@%((%-((1%}{ -31((4)6(y§ro:e/myhyl)11139u,213-38( m

21, 1L i ooy gl 5T

11-1), 5 carbomtrlle

! Me Me

o] M
) )]\/}l:l'\‘f !*.\i|
N \

N—N

Cl
W
F .

OH
Prepared according to procedure described in Example 15 using intermediate 11. 0.14

g; Melting point: 76-78 °C. '"H NMR (400MHz, CDCls) & ppm: 0.93 (s, 3H), 0.96(s,
3H), 1.06(s, 3H), 1.41-1.70(m, 4H), 2.35-2.33(m, 2H), 2.69-2.73(m, 1H), 3.29-3.96(m,
10 5H), 4.29-4.45(m, 2H), 4.79(s, 2H) 4.94(d, J=9.2 Hz, 0.8H), 5.02(d, J=9.2 Hz, 0.2H),
5.32(d, J=51 Hz, 0.2H), 5.4(d, J=51 Hz, 0.8H), 7.52(s, 1H). m/z(M+H): 393.2.
~ Example 17: N-(((lS,3R)—3-(2-((2S,4S)-2-Cyan0-4-ﬂuoropyrrolidin-l-yl)-Z-
oxoethyl amino)-2,2,3-trimethylcyclopentyl)methyl)methanesulfonamide

)\/nw\
%; s S\F o

F

15  Step-1: N-{[(1S,3R)-3-tert-Butoxyecarbonylamino-2,2 3-trlmethylcyclopentyl]

methyl}methanesulfonamide

Me Me

\\H

Me/lll > (l?

BocHN HN_‘ﬁ'—CHa
(o]

To a solution of intermediate 5 (0.22 g, 0.85 mmol) in dichloromethane, triethylamine
(0.11 g, 1.06 mmol) was added followed by methane sulfonyl chloride (0.2 g, 0.91
20 - mmol) maintaining the temperature at 0 °C. The reaction mixture was stirred for
another 30 minutes. After adding 20 mL water, the reaction mixture was extracted
with dichloromethane. Organic layer was separated, dried with anhydrous Na,SO, and
concentrated. The residue was purified by column chromatography using 20% ethyl
acetate in hexane. '"H NMR (400MHz, CDCl5) & ppm: 0.81(s, 3H), 1.03(s, 3H), 1.31(s,
25 3H), 1.4(s, 9H), 1.96(m, 4H), 2.96(s, 3H), 3.23(d, 1H), 4.13(m, 1H), 4.48(bs, 1H).
Step 2: N-(((1S,3R)-3-Amino-2,2,3-trimethylcyclopentyl)methyl)methane

sulfonamidehydrochloride



4.95(d, J=9.2 Hz, 0.8H), 5.35(d, J=9.2 Hz, 0.2H), 5.40(d, J=52.2 Hz.
50.2H), 5.45(d, J=52.2 Hz, 0.811). mz(M+H): 381. 3. Exanpl e 34:

(2S, 4S) - 4wBl2umwoodu3 (24( 1S, 3R) - 1, 2, 2- ”cﬁmt hyl - 3- ( nor pholPCmaB2010/000008

met hyl ) cycl opent yl am no) acet yl )pyrrol i dl ne-2-carbonitrile Prepared simlar
to exanple 33 starting frominternediate 10 and nopholine in Step-1. 10
0.01gm OFf-white hygroscopic soli d Jelting point: 163-166 C. 1H NWR
(400MHz, CDC13) 5 ppm 0.82(s, 31,;]§ F96(s, 3H), 1.08(s, 311),
1.33-1.38(m 211), 1.80-1.85-(m M) % 03(m 1H), 2.17-2.23(m 111),
2.35-2.41(m 5H), 2. 64- 2. 72(q, 11&}) 3. 31J' 3.35(d, 1H), 3.35-3.62(m 1131),
3.66- 3. 70( M\ Bhdidn ot35a7tﬁat3dﬁ@i ﬁﬂ etﬂ}]ll&etat@ (ﬁﬁﬁﬁwgﬁédﬂed ﬂi%olutébngﬁ‘(tlfib step=9. 2 Hz,
0.811), 5.25(d, J=9. %‘Sd J=51. Jh 5.5(d, 15J=51.1
Hz, 0.8H). Hrg«irwpﬁ)ate (Qgg g80 2%}9& 1ge I acetate and the reactlonm tire was stirred

( 25, 4S) - 4- FLugsh tehnflefttird FordRb hburd: Biid dolilBiahiehardtel 0 WAOWAAE] with ethyl

nmet hyl ) cycl opent yl am no acetyl )pyrrol | di ne-2-carbonitrile

di net han®s updettratoeafisd Ksesingd prodeci-3EA8MR @0 %@ﬂ@m@mpm@- 0.184

mol ) was dj dnioB,E t 0 0. 36
mol ) net hatr)lzzﬁ’l %ﬁ@hoggg gﬁydl iﬁgsfgg‘)el 71& hgllltij acet at e an étl r}r?)eﬁgg(g’r
The solid tBd), 3dépard: ed(tsutwaIo@adtnt ed washed with ethyl acetate and ,

dried. 0.05 - ) D20)
8 ppm 1. 015“’% 3&? E‘gga%zﬁgos Wé 94 ?g‘n""“ ﬁé%’%&gﬁ“ﬁﬂ‘.“w ‘%%%?WJ 0
Hz, 0.811). alﬁi@ﬁ-ﬂ/}ﬁl@-trﬂﬁ&hyl&ycl&p{ﬂlm)metﬂﬁ)methanesulfonamide
(28, 4S)-4-Fluoro-1-(2-((I R 38% , 2- ;Aermget hyl-3-(pyrrolidin-1-y1
nmet hyl ) cyclopent yl am no) acety py i jpee 2- -carbonitrile WO
2010/ 07941372PCT/ 1 B2010/ 00000 repar., OJ,QI;Hpg to exanple 33 off-white
solid (0.045 g). np: 108-112 Y

10 )

-~ g\

To a stirred suspension of ’cheF step-2 intermediate (0.06 g, 0.22 mmol), K,COs (0.11g,

0.8 mmol) and KI (0.003 g, 0.02 mmol) in ImL of DMSO, intermediate 20 (0.038 g,

0.22 mmol) was added. The reaction mixture was stirred for 24 hours under nitrogen

atmosphere. After completion of the reaction, it was diluted with ethyl acetate and

15 water. The layers were separated and the aqueous layer was washed twice with ethyl

acetate. The combined organic layers was dried over anhydrous Na;SO4, concentrated

'~ and purified by chromatography to yield 0.018 g product as off White solid. Melting

point: 157-160 °C. 'H NMR (400MHz, CDCls) & ppm: 0.8(s, 3H), 0.9(s, 3H), 1.07(s,

3H), 1.63-1.77(m, 2H), 1.89-1.93(m, 1H), 2.03-2.05(m, 1H), 2.2-2.28(m, 1H), 2.3-

20  2.45(m, 1H), 2.62-2.63(m, 1H), 2.79(s, 3H), 2.88-3.01(m, 2H), 3.3-3.5(m, 2H), 3.65-

3.75(m, 2H), 3.92-4.01(m, 1H), 4.93(d, J=8.8, 0.2H), 5.02(d, J=8.8, 0.8H), 5.3(d,

J=51.2, 0.8H), 5.35(d, J=51.2, 0.2H) m/z (M+H): 469.2.

Example 18: N-(((1R,3S)-3-(2-((2S,4S)-2-Cyano-4-fluoropyrrolidin-1-yl)-2-

oxoethylamino)-2,2,3-trimethylcyclopentyl)methyl)methanesulfonamide

25  Prepared using intermediate 12 according to procedure described in Example 17

o H Me Me

NG
N/Il,, Me
N)\\/ &”n\\\ O\\ CH
P L
hONT

F

0.047g, off-white solid. Melting point: 154-157 °C. 'H NMR (400MHz, CDCls) &
ppm: 0.95(s, 6H), 1.2(s, 3H), 1.63-1.69(m, 4H), 1.86-1.88(m, 1H), 2.03-2.05(m, 1H),



| RCKBr): 2244 &1670 cm1; 1H NMR (CDC13): 400 MHz 5 0.81(s, 3H), 0.93(s,
3H), 1.10(s, 3H), 1.63-1.70 (m 5H), 1.95(m 2H), 2.30-2.71(m 8H),

3. 35- 3. 9AWOm10GiD41354. 94 (dd, dd, J=4.4;,&13.6 Hz, 1H), Bc2hiBfodg/oehesk 2 Hz,
0.2H), 5.35 (d, J=9.2 Hz, 0.8H), 5.42(d, J=48 Hz, 0.2H ), 5.48(d, J=48 Hz,
0.8H); mz (Mml): 365.3. Exanple 37:

rechy) ovol oper gt oyt i G- BB St co
rrolidine.
0036 0, Wi Te SolLde MELLL0G DOl L3, 106 AN N (40N, DB0) 6. ppr

0.79(s, 3H) hx‘ﬂ"@'ﬁ(lg N:#ﬁ)ls 3@-8*&(2%(2534@-2 -Gyanordflupxepyrralidin-1g9lsd. 1. 63(m 2H),

1.76 4 54 68(m
Ty (3 N gl)%ﬁo(k&mﬁmnow)zfg?rnﬁe&zyﬁ?él%n%netﬁylgﬁ 7ﬂ§mm Hainzé!&ugfégﬁgdeg?( M.

4.94-4.96(m 1H), 5.22- 155.48(m IEA/ wiz(1\4+H): 365.2. Exanple 38:
(28,48)-4-fluoro-1-(2-41R, 3 M 3 drjox relidin-1-y1) o
met hyl)-1,2,2-trinet hyl cycl ntyl a E: Lof rrolidine-2-carbonitrile
CNOHMe Mg NLMe Pr epar simlar to exdhple 33 starting from

i nt di at d ,,g It NEI ti ng
:O ntermedi at ?tseg 1@&&&3%@%@ Mﬁg@hthcgﬁeny%Qlanigﬂi 0) tfnylWi'Z ﬁtrﬁﬂéﬂ:}xﬂ

1. 06(s, 3119YC10935W1ca4Wt111) 1.64-1. 73(m 611) 1. 85 1 98(m 3H),

2.15-2.51(m 5H), 2.64-2.68(m 211) 2. 87- {m 1H), 3.35-3.48(m 1H),
3.65-3.69(m 1H), 3.89-3.98(m 1 .e3(d§s 11) 4.94(d, J=8 Hz, 0.8H),
5.35(d, J=8.0 Hz, 0.2H), 5.4(d,%>H 8 5 45(d, J=51.2 Hz, 0.8H).

S0 (25 45) 3 H oo L MeRHE Y by 1?%@?%38 S b esthene. g
met hyl ) &y cl oipthytalimni(m2y ac ety hmyol), of- flebrstenzZeneailfoaylchlotides (0VE3 e 09

mmol) was added and stirred at room temperature for 2 hours. The reaction mixture

was diluted with 50 mL dichloromethane; the organic layer was washed with water,

dried and concentrated. The residue was purified by column chromatography usingﬁ

éthyl acetate and hexane. 'H NMR (400MHz, CDCls) & ppm: 0.73(s, 6H), 0.95(s, 3H),
15 1.41(s, 9H), 1.82(m, 2H), 1.91(m, 2H), 2.76(m, 1H), 3.05(d, 1H), 4.31(d, 1H), 4.43(bs,

1H), 7.21(m, 2H), 7.87(d, 2H). m/z(M+H): 415.1.

Step 2: N-(((1S,3R)-3-Amino-2,2,3-trimethylcyclopentyl)methyl)-4-fluorobenzene

sulfonamide hydrochloride

F
e S o g /O/

HaNom . /\\s

HCI le;/H\ﬁ %

20 A solution of saturated HCI in ethyl acetate (2 mL) was added to a solution of the step-
1 intermediate (0.13 g, 0.31 mmol) in ethyl acetate and the reaction mixture was stirred
at room temperature for two hours. The solid that formed was. decanted and washed

“twice with ethyl acetate. '"H NMR (400MHz, dsDMSO) & ppm: 0.74(s, 3H), 0.92(s,
3H), 1.13(s, 3H), 1.27(s, 1H), 1.62(m, 1H), 1.84(m, 3H), 2.58(m, 1H), 2.84(m, 1H),

25 7.45(d, 2H), 7.65(bs, 1H), 7.85(d, 2H), 7.95(bs, 3H). m/z(M-+H): 315.2.

Step 3: N-(((1S,3R)-3-(2-((2S,48)-2-Cyano-4-fluoropyrrolidin-1-yl)-2-oxoethyl

amino)-2,2,3-trimethylcyclopentyl)methyl)-4-fluorobenzenesulfonamide



NC Prepared simlar to exanple 33 using internediate 3 and pi peri di ne.
0.04gm Creany 5 white solid. Melting point: 100-103 C. 1H NVR (400MHz,
CDC13) 8 wprmioh786s, 3H), 0.9(s, 3H),<d.06(s, 3H), 1.3®ctaBiiomoodss) ,
1.55-1.57(m 4H), 1.62-1.65(m 4H), 1.85-1.87(m 1H), 1.99-2.01(s, 1H),
2.14-2.16(m 1H), 2.33-2.36(m 4H), 2 64-2.72(m 1H), 3.35-3.53(m 2H),
3.66-3.75(m 1H), 3.88-3. 98(Jn 1H) ,94 d J 9.2 Hz, 1H), 5.28(d, J=52.2

Hz, 0.2H), 5.4(d, J=52.2 Hz, Z~*C 379.3. 10 Exanpl e

40(28 4S) - 4- Fl uor o- 1- ( 2- 41 B(plperldlnly_l_

et hyl ) cycl opent yl am no) acet pyralgol di neJ\2- bon| trile Me Me iil ),
Prepared sinilar to exanpl ef35 using i nterrredl ate 10 and piperidine 0.09 g,

Pal e green E‘bPlsﬂrrewSP?fﬁﬁ’np”éﬂ}’i’tStePI%BﬁeI@W@e Q.06 EMR] { 1oL CORMLYY 5 N ggzn
s 93'4)2%“}?‘“9“"3’5*“3 KI30hes & G% Emcpih 1 e DR ereidndd o do b 3, 200

1H) | 3.49- 3858 nlqlb waga&isd.3lig7epgtio )ixture waq stirred=for 22 Hzynder &H))gen5 33(d,

‘rJrI g( %/IH':II)ZS atgl'd);zphex% 4\(1’@1' cr]m?l%tlcz?fx BFtheQGMH 1? w%g)((ﬂute& v?’ 1?11 gthﬁzace‘%t gh:!i)
(2S, 4S) - 4- FIVgigH. Jhgimzs(\me 8Ppraed( dnd-the auesuspayse wad iwasliedytivice2@ith ethyl

b epar ed o el e W EHEy SRR AR REF I RIEIR L NSO R RPERT ' ©

pi peri di ne 941pBifRd Mhmn,amgraphm (3'1th0'0 04 7Eff pridice 'SONMR (260NINR (400|sz,

o856 L. 84%&9%%3&’5‘ 535y %%S%f—ﬁ 313‘2)]207%9 gg‘én{ 1"%&3(%51%83%5%%"{% 211),

2. 64- 2. T MH)BHG4-137988; B 2(55v2. Ak, 213), Q@9&976%ﬁmH)2I31)3,8 339931% 5HP- 4%§&im 1H),

g 3%4 rgrfg(m;%ﬁ ‘a‘%‘éﬁ& 4]9@1&%1; 2%@08&, St Fesa G 025 590 =2 1, O T
(2S, 4S) - 4- Fo.gmy, 9-12- xmm@swmmntmmam}g - fgbA met hyl sul fonyl ) pheny|

I t hyl ).cycl am no acet rrolidine-2rcarbonitrile CNwve O
i/gl { an% ? re%xz%;ngle XO '(((IR %S)-3 -(2-(2S 4S) ygg/o—4 -fluoropyrrolidin-i-yl)-2-

oxoethyl am1110)-2,2,3-trlmethylcyclopentyl)methyl)—4-ﬂuorobenzenesulfonamide

H
15
Prepared using intermediate 12 according to procedure described in Example 19. 0.027

g, Off-White solid. Melting point: 75-78 °C. 'H NMR (400MHz, CDCls) & ppm:

0.68(s, 3H), 0.88(s, 3H), 0.99(s, 3H), 1.62-1.73(m, 2H), 1.88-2.18(m, 2H), 2.42-

2.65(m, 3H), 2.92(m, 1H), 3.25-3.39(m, 2H), 3.86-3.97(m, 2H), 5.03(d, J=12 Hz,
20 0.2H), 5.04(d, J=12 Hz, 0.8H), 5.32(d, J=53.9 Hz, 0.2H), 5.36(d, J=53.9 Hz, 0.8H),

7.13-7.18(m, 2H), 7.79-7.83(m, 2H). m/z(M+H): 469.2.

Example 21: N-(((1S,3R)-3-(2-((28,4S)-2-Cyano-4-fluoropyrrolidin-1-yl)-2-

oxoethyl amino)-2,2,3-trimethylcyclopentyl)methyl)-2-fluorobenzamide

Me
cN O Me Me
/u\/“ ( ‘\\H 9 '
N
N
/ H
F F

25  Step 1: tert-Butyl (1R,38)-3-((2-fluorobenzamido)methyl)-1,2,2-trimethylcyclo

pentylcarbamate



Stepl:tert-Butyl (1R 3S)-1, 2, 2-trimethyl-3((4-(nethylthio)phenylthio)nethyl)
cycl opentyl car banat e To a suspension of Internediate-3 (0.40 g, 1.19
mrol ) andwoesioumg4ar bonate (0.972 g, 10 '2.98 mmol) i n BPWVF/IB2010/000008

4- (met hyl sul fanyl )t hi ophenol (0.16 g, 3 o8 mol ) was added and the reaction
heated at 80 C over night. The reaction m xture poured into water,
extracted with ethyl acetate, washed with water, dried with Na2SO4 and
concentrated. The residue was puriMgi g by F m using ethyl acetate and
hexane. 0.295 g, Of - white sdPffT Ty N 00l VI Hz, CDC13) 8 ppm
0.85(s, 3H), 0.94(s, 3H), 1.30(s, 3#y, 15Y.43 (s, 9H), 1.79-2.04(m 5H),

2. 14(s. 3H).. 2. 63:2. 70(m  1H) 3. 03- 3 06 .48 16-7. 19
2H) | ( 7 24-FD7";F‘263( rﬁ"h‘%ﬂ} ‘.gf!qr%tez%ﬂ‘itﬁog L0 gzg % %?‘ipﬁz :ﬁﬁhk’}",]f’&e)ﬂ‘lanz Gl (m
( ﬁR, 3|s|) N : feﬂrfem@}ahﬁnw@iamb@ rll)’lfB- liamzl)zzmubmybmw}élemel(édelml.\(gggtase,ﬂTmmot)ml )

en Su [0) thn CVYClI. ent ana ne QC L . .
RonY o ot ik 288 |S€%?%ﬂ%6‘?‘g*§taé6°%“ PR eeﬁ*‘ﬁ&%%"‘é‘f”d%é?“%%ﬁ ), NCPBA
(et a- chd orwhie rsba?z (ﬂiﬁil(ﬁﬁﬂnéhar(eié e grgarfic lajenmmal )wamdmﬂdmmea,ndtieslt ardr ed afj
room terrper ature ar ours. eactl. on. m xture ut racte
O G Ohr AR e RO P NG DB s o P Bl T Fh oy ous
Na2SO4 and cangestr al 65m, DS, §3TROUNG), G4 @inN 8 Was2@4r 11, exl7 iy, 9,1 ca

colum 25 chronallg‘gra hy. 0.250 a‘H Of white solid, Melting point 200-203
C, 11-1 NVF-2Hon ;,7-%&43{?,8803@ )ou/ze\sH-1891 9793 95(s, 311), 1.35(s, 3H),

2 085 1a( m 3y LRI i B3 R i Puiban b sete ™ L (W 56y +

H 404.10 benzamidehydrochloride
Me, Me Me F
HoN < WH H
HCl N
0

A solution of saturated HCI in ethyl acetate (2mL) was added to a solution of the step-

1 intermediate (0.11 g, 2.9 mmol) in ethyl acetate and the reaction mixture was stirreci

at room temperature for two hours. The solid that separated out was washed with ethyl
15  acetate to afford 50 mg of desired product. '"H NMR (400MHz, ds-DMSO) & ppm:

0.98(s, 3H), 0.99(s, 3H), 1.01(s, 3H), 1.2(m, 1H), 1.46(m, 1H), 1.68(m, 1H), 1.9(m,

1H), 3.33(m, 2H), 7.27(m, 2H), 7.54(m, 2H), 8.33(bs, 3H). m/z(M+H): 279.2.

Step 3: N-(((1S,3R)-3-(2-((28S,4S)-2-Cyano-4-fluoropyrrolidin-1-yl)-2-oxoethyl

' amino)-2,2,3-trimethylcyclopentyl)methyl)-2-fluorobenzamide

ON HcoPMH
RO
o} F
To a stirred suspension of the step-2 intermediate (0.05 g, 0.15 mmol), K2CO; (0.088

g, 0.64 mmol) and KI (0.013 g, 0.07 mmol) in 2 mL of DMSO, intermediate-20 (0.03

" g, 0.15 mmol) was added. The reaction mixture was stirred for 24 h under nitrogen

20

atmosphere. After completion of the reaction, it was diluted with ethyl acetate and
25  water. The layers were separated and the aqueous layer was washed twice with ethyl
acetate. The combined organic layers was dried over anhydrous Na,SOs, concentrated
and purified by chromatography to yield the product as 0.010 g, Off White solid.
Melting point 123-127 °C. "H NMR (400MHz, CDCls) & ppm: 0.96(s.3H), 0.99(s, 3H),
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Step-3: (1R 3S)-1, 2, 2-Trimet hyl- 34(4- (net hyl sul fonyl ) phenyl sul f onyl ) net hyl )
cycl opentwoanmongbpdr ochl oride 0 Me% - . S-:% PCT/IB2010/000008

Ms, r,00 S %O To a solution of Step i nternediate (0.200 g, 0.0043 nol)
in ethyl acetate, 3 nL of 5 saturated dry HC1L in ethyl acetate was added
and stirred_for 2 hours. The se rated solid out was decanted and washed

with ethyl 40¥tadE):ahBd@eildl: ! Wwﬁﬂ(hﬁﬁim\/ﬂ@ 268450 #e) BOPEmIEd. 74(s,

214) 20036(%2(%#,')2;5}11) 31‘%(?:1, 23121) 3, §9(15101ﬁ) E%msﬂﬂﬁhz 018@);6@8%11@93 ﬂ{z81( m
4[215 . z( MR, "%gﬁg 511101@% e(biH) 5 45(d J=51.4 Hz, 0. QI]{), 7.15(m, lH) 7.24(d, l_l")l-b

4. (25, 45). 47 EGpeY rd Ros 1, A el B2 blaARY833- 04- (et Iyl sul fony)

phenyl sul f onyl ent yl‘am'no) acet 1 ) pyrrolidi ne-2-carbonitrile M
Me CN,\ R} OExamglRl 2%/ IS((AS3R)-D(B(IH4SEE-Eyaso-tHituerenydiaidin-1-g))@8exog, 0. 22

mol ) was a&ﬂ?ﬁnﬁn?o)?z,ﬁ&-kfiﬁl%ﬂnyfc%lﬂﬁ&ﬁ&lﬁ’rﬂet%l) 4,4- 'dlﬂuorocyclohexane

carboxamide
o] HMS— Me Me
NG Nz i
N)\/AZigtﬁwJ::fF
N
(o]

F
Step-1: tert-Butyl (1R,3S)-3-((4,4-difluorocyclohexanecarboxamido)methyl)-1,2,2-
10  trimethylcyclopentylcarbamate

Me Me
Me//
BocHN <

A solution of intermediate 5 (0.47 g, 1.8 mmol), 4,4-difluorocyclohexane carboxylic
acid (0.2 g 122 mmol), I-ethyl-3-(3-dimethylaminopropyl) carbodiimide
hydrochloride (0.47 g, 2.4 mmoi), N-hydroxybenzotriazole(0.066 g, 0.48 mmol) and
15  diisopropylethylamine(0.47 g, 3.6 mmol) in DMF was st{rred for 4 h. The reaction was
diluted with water and extracted with ethyl acetate. The separated ethyl acetate layer
washed with brine and dried over anhydrous Na,SO; and concentrated. 'H NMR
(400MHz, CDCl3) 6 ppm: 0.82(s.3H), 093(s 3H), 1.12(s, 3H), 1.43(s, 9H), 1.69-
1.73(m, 2H), 1.8-1.87(m, 5H), 1.88-1. 98(m 4H), 2.15(d, 2H), 2.67(bs, 1H), 3. ll(m
20  1H), 3.36-3.39(m, 1H), 4.49(s, 1H), 5.38(bs, 1H). m/z(M-1H): 401.2.
Step-2: N-((1S,3R)-3-Amino-2,2,3-trimethylcyclopentyl)methyl)-4,4-difluorocyclo

hexanecarboxamidehydrochloride

Me M
Me// e
HoN
HCI

A solution of saturated HCl in ethyl acetate (3 mL) was added to a solution of the stepl
25  intermediate (0.3 g, 0.7 mmol) in ethyl acetate and reaction mixture was stirred at room
temperature for 2 h. The solid separated out was washed with ethyl acetate to afford

0.2 g of desired product. "H NMR (400MHz, de-DMSO) 6 ppm: 0.82(s, 3H), 0.96(s,



i ntermediate 20 (0.018 g, 0.11 nmmol ), K2CGO3, (0.038g, 0.20 mmol), K@ (0.013
g, 0.08 15 mol) in 2 nL DMSO. The reaction mxture was stirred at room

t enper at we 2bowo781Bours. After conpl et} pn of the reacti egr/1Biaon@aes i on

m xture was diluted with water and extracted with ethyl acetate. The

organi c |l ayer was dried over anhydrous Na2504 and concentrated under

duced Th de duct obt d
Chr ot oo agRy 119(mgFib Tt bAGH A 1 6Gh dRb i eBnith el S R0t Eatle o
308:;/*(3' ti ng @QB@{ 1H?22075%@4H§3 A, blﬁﬁs(lféoﬁm% 1@%12&4 pm’slzzkg 73(3 235%“”
S, )
2H), 2. 29 2539( n§ 2%((9@;%@ 32@7@&:‘}5()14—63}’3‘3"41:1_1(1%’@8“}” in-1yg)-3-oxg¢thyl o)

3.32-3.49 1 m C ex € Xa 2 HZ
o 811) 5. (1 o ﬁn\’]oi)z;z ﬁtrﬁn&h}ﬁ&)&ﬁpé@» i}iﬁf ;3 igﬁ&:z y:pﬂl)he gh 92:(1)@ (ncliid%J AT

0.8H), 8.15-8.19 (s, 4H). mr

H
43: (2S, 4R) - 4- Fluor o- 1- (24(1 Ri—l 8- 44- (met hylsul fonyl)
phenyl sul f onyl ) met hyl ) cycl opent, I am n rrolidine-2-earbonitrile

5
To a stirred suspension of the step-2 intermediate (0.08 g, 0.238 mmol), K;CO; (0.098

g, 0.71 mmol) and KI (0.039 g, 0.071 mmol) in 2 mL of DMSO, intermediate 20
(0.045 g, 0.238 mmol) was added. The reaction mixture was stirred for 12 hours. After
completion of the reaction, it was diluted with ethyl acetate and water. The layers were
10  separated and the aqueous layer was washed twice with ethyl acetate. The combined
organic layers was dried over anhydrous Na,SO,4 concentrated and purified by column
chromatography to yield 0.03 g product as off-white solid. Melting point: 193-195 °C.
'H NMR (400MHz, CDCls) & ppm: 0.92(s, 3H), 0.95(s, 3H), 1.04(s, 3H), 1.36-1.41(m,
1H), 1.59-1.70(m, 6H), 1.76-1.85(m, 3H), 2.21-2.06(m, 3H), 2.15-2.17(m, 2H), 2.66-
15 2.71(m, 1H), 3.05-3.09(m, 1H), 3.26-3.32(m, 1H), 3.39-3.47(m, 2H), 3.51-3.64(m,
1H), 3.73-3.84(m, 1H), 3.87-3.93(m, 1H),4.9(d, J=9.2, 0.2H) 4.91(d, J=9.2, 0.8H),
5.37(d, J=52, 0.2H), 5.45(d, J=52, 0.8H). m/z(M+H): 457.2.
~ Example 23: N-(((1R,38)-3-(2-((28,4S)-2-Cyano-4-fluoropyrrolidin-1-yl)-
2-oxoethylamino)-2,2,3-trimethylcyclopentyl)methyl)-4,4-difluorocyclohexane

20 carboxamide
Me Me

Prepared similar to Example 22 using intermediate 12. 0.055 g, off—white solid. MP.:
' 189-‘194 °C. 'TH NMR (400MHz, CDCl3) 8 ppm: 0.93(s, 3H), 0.95(s, 3H), 1.04(s, 3H),
1.39-1.42(m, 1H), 1.59-1.7(m, 6H), 1.78-1.85(m, 3H), 2.0-2.17(s, SH), 2.21-3.12(m,
25 1H), 2.66-2.74(m, 1H), 3.05-3.1(m, 1H), 3.26-3.51(m, 3H), 3.61-3.93(m, 2H), 4.87(d,
J=9.2 Hz, 0.2H) 4.90(d, J= 9.2Hz, 0.8H), 5.37(d, J=52, 0.2H), 5.40(d, J=52, 0.8H);
m/z(M+H): 457.2.
Example 24: 6-(((1S,3R)-3-(2-((2S,4S)-2-Cyano-4-fluoropyrrolidin-1-yl)-



CN nedne me"HO 0 0'"// O0S-Me Step 3 internediate of exanple 42 (0.097 g,
0.244 mol ), K2CB (0.14 g, 1.0 mol) and KI (0.02 g, 0.12 mmol) in 1 nL of
DVSO was woupioadesst h i nternmedi ate 22 (0.046 g, 0.244 mpolr)iB20gi/moobes to
step-4 of exanple 42 to afford 0.02 g6 f title conpound as white solid.
Melting point-163-166 C. 1H NVR (400MHz, CDC13) 5 ppm O0.79(s, 611),
0.88(s, 3H), 1.08(s, 3H), 1.45-1.51(m 111), 1.98-2.03(m 111), 2.32-
2.37(m 1HRoxBethilamit®c22,3-thimethylyclopentyipoethylnmpino)gicotienitride) 3. 13-3. 18(m
211), 3.26- 3.87(m 4H), 4.75(d, J=9,¢Zmdz, 0.8H), 5.1 (d, J=9.2 Hz, 0.2H),
5.3 (d, J=52 Hz, 0.211), 5.4(d, %X:\/:ﬂ Ng.sn), 8.15-8.18(m 4H).

. K\

mz(MH) . 514. 2. Exanpl e ‘N H
(S)-1-(24(1R 39)-1, 2, 2-Tri met Ryl } 3- 04- ('ne ulfonyl)phenyl 10 sul fonyl)
t

met hyl ) cycl opentyl amin o) ace Ypyrroliding{29carbonitrile CNMe Me CHO
SMe 00 Step 3 internediate of exanple 42 ( 97 g, 0.255 mml), K2CO3

(0.138 g, J l, (0.019.4,..0. 12 | "’Q | . is coupl ed
with inter #é%tﬁ)é(@%géﬁt%ét?“b‘{'?’&g'z%“‘}ﬁj‘?m“jycs? i) ‘J}y ?‘e{ﬂgla(s}{"g%ggk §examlgl e 40
af forded O.xi2fle Bydochlotitie conpound as 15 white solid. Melting point:
162-166 C. 1H NMR (400MHz, CDC13), 8v.ppm O0.79(s, 311), 0.88(s, 311),
1.03(s, 3H), 1.48-1.51(m 1H), %, 54-%. § 3H), 1.98-2.03(m 1H),
2.14-2.159(m 2H) , 2.22-2.35(mr:m' C13(sA3H . 3.14-3.15(m

To a suspension of intermediate 5 (0.2 g, 0.78 mmol), and K»CO; in DMF, 6-chloro
nicotinonitrile (0.107 g, 0.8 mmol) was added. The reaction mixture heated at 80 °C
for 7 hours. Reaction mixture was cooled to room temperature, diluted with water and
extracted with ethyl acetate (2x100 mL). Combined organic layer was dried over

10 Na,SO; and concentrated to afford tert-butyl (1R,3S)-3-((5-cyanopyridin-2-
ylamino)methyl)-1,2,2-trimethylcyclopentylcarbamate product. m/z(M+H): 359.1. A
solution of saturated HCI in ethyl acetate (3 mL) was added to the stirred solution of
tert-butyl  (1R,3S)-3-((5-cyanopyridin-2-ylamino)methyl)-1,2,2-trimethylcyclopentyl
carbamate (0.15 g, 0.4 mmol) in ethyl acetate at room temperature. The reaction

15  mixture was further stirred at room temperature for two hours. The solid separated was
washed with ethyl acetate to afford 0.057 g of desired product. TH NMR (400MHz, d¢-
DMSO) & ppm: 0.83(s, 3H), 1.0(s, 3H), 1.19(m, 3H), 1.20-1.23(m, 1H), 1.37-1.44(m,
1H), 1.64-1.69(m, 1H), 1.85-2.04(m, 3H), 3.16-3.18(m, 1H), 3.35-3.42(m, 1H),
7.68(bs, 1H), 7.84(bs, 1H), 8.03(m, 3H). 8.40(s, 1H).

20 Step 2: 6-((1S,3R)-3-(2-((2S,4S)-2-Cyano-4-fluoropyrrolidin-1-yl)-2-oxoethyl

amino)-2,2,3-trimethylcyclopentyl)methylamino)nicotinonitrile
o] HMS Me Me
N
peagsd
N/ /\ '
F
CN
To a stirred suspension of the step-1 intermediate (0.08 g, 0.257 mmol), KoCOs (0.149
g, 1.08 mmol) and KI (0.042 g, 0.257 mmol) in 2 mL of DMSO, intermediate 20
25  (0.048 g, 0.257 mmol) was added. The reaction mixture was stirred for 24 hours under

nitrogen atmosphere. After completion of the reaction, it was diluted with ethyl acetate



211), 3.29-3.59(m 3H), o// O Prepared simlar to exanple 42 repl acing
intermediate 3 with internediate 10; 03 g, white solid. MP.: 211-216 C
1H NVR ( 490Nbim/07¢3€13) 8 ppm 0. 79(s, 0. 88(s, 3H), ptTaBL0a0/0@bI)S
1.45-1.70(m 4H), 1.98-2.04(m 1H), 2. 6 2, 37(m 214), 2.65- 25 2.72(m
1H), 3.11(s, 3H), 3.15-3.30(m 311), 3.47-3.91(m 311), 4.92(d, J=9.3 Hz,
1H), 5. 37(d, J =53 Hz, 0.2H), 5.49(d, J=53 Hz, 0.811) 8.12 411) .. m z( MtH) :
514.1. m z( HyaterS Ihe ia.yers \@gﬁﬁ.ﬁqaéat%and the aqueous layer was was ec’i twice ‘with

(S)-1-(2- O1gnAR)cethte?, 2Phbr bamRBiRGL oRmlie- @t WY FHdd QYL hnhydRRE A, SO,
sul f onyl ) et hyl )r%cl opentyl am no) acetyl ) pyrrolidine-2-carbonitrile

2010/ 079413PcTrniEEd of pugbiod by rolena quEomatparaphy togive0.07 soprpiush a¢ @Ef simlar

t | Whi t
ol T ey ed SRABOHMEOHBOIEE SR sl (O IRLIGSSBP 181 50 s e
3H), 0. 88( 54H)3|'1|)85 1878 sLH)3R)12-21174; 1HY,1%.P2.54H) 1H),. D.-2. 73(1@241’3 3LH-,

z2u—|)15 r2ﬂ§?( ’%18? 5@%:.@&.3%}%?@#6&%?@?%593.?@.96(%1, 185.% d@( Mo 1), 8.17(s,
(25, 4R) - 4- FO.08), 4-99((, 3=01 HEMSHD, 23240, 1450 iy 0 BL 63050512 Fz, 051,

sul fonyl )ph@@/%%{y qul.}m&g%& (i¥ﬁ SOﬁ? tlﬁ& mmz(rﬂ&)_gﬁ)cg 3yp pyrrolidine-2-

earbonitril
Example 25: 6-(((1R,3S)-3-(2-((2S,4S)-2-Cyano-4-fluoropyrrolidin-1-yI)-2-oxo

10 ethylamino)-2,2,3-trimethylcyclopentyl)methylamino)nicotinenitrile

Me Me

»\/NII: :
@ H
’///N
N
N /

4 —
Prepared similar to Example 24 using intermediate 12. %NOS g, Off White solid. 'H
NMR (400MHz, CDCls) 8 ppm: 0.88(s, 3H), 0.96(s, 3H), 0.99(s, 3H), 1.50-1.67(m,
4H), 1.84-1.92(m, 1H), 2.13(m, 1H), 2.42-2.73(m, 1H), 3.18-3.97(m, 7H), 4.97(d,

15 J=9.2, 0.2H), 4.99(d, J=9.2, 0.8H), 5.01(m, 1H), 5.37(d, J=52, 0.2H), 5.39(d, J=52,
0.8), 6.4(m, 1H), 7.46(m, 1H), 8.2(m, 1H). m/z(M+H): 413.2.

Exz'tmple 26:  2-(((1S,3R)-3-(2-((2S,4S)-2-Cyano-4-fluoropyrrolidin-1-yl)-2-oxo
ethylamino)—Z,2,3-trimethylcyclopentyl)methylamino)nicotinonitrile

ngm%

20 Step 1: 2-(((1S,3R)-3-Amino-2,2,3-trimethylcyclopentyl)methylamino)nicotino

Sork

Prepared similar to procedure described in example 24 step 1 using intermediate 5 (0.2
g, 0.78 mmol), and K;CO; (0.32 g, 2.34 mmol) in DMF, 2-chloropyridine-3-
25  carbonitrile (0.107 g, 0.78 mmol) to afford 0.057 g of desired product. '"H NMR

=
I ©

nitrilehydrochloride

M

HCI

\\\m
2
X
ZI



CNMe H9 F'0,S -Me 00 10 Prepared simlar to exanple 43 starting from
internmediate 10. 0.02 g Of Wite solid, Melting point 172-175 C. 1H NWR
(400MHz, wDQaByo7d841ppm - 0. 79(s, 3H), 0.88(m 3H), 1.04(spc3hB201d/06bp68l. 75( m
4H), 1.98-2.03(m 1H), 2.32-2.7(m 1HP% 2.4-2.53(m 1H), 2.72-2.79(m 1H),
3.11(s, 3H), 3.13-3.18(m 2H), 3.38-3.39(m 2H), 3.65-3.95(m 2H), 4.75 (d,
J=8.4 Hz, 0.8H), 4.82 (d, J=8.4 Hz, 0.2H), 5.25(d, J= 52 Hz, 0.2H), 5.4(d,
15J=52 Hz, Q4(81MHz8dGJ]3MSOJ$ ippmé Hl) 8 (s, NFEEY N/H(]ﬂ}s,, MAIES(SBééhpllémg 1H),

(2S, 4S) - 4- FI S ,
-5-y1)-1, 2 §I789ﬁ}§ éﬂ?@ ir[ff)’r?ogda( @f;%py IIJ[ | ne 3(2)4%? g%)m trile
[SE ep L )teroth&BS(hq lH)h 70(s 1H), 7.88- 7|92(m 2H), 8.26-8.28(s, 3H), m/z(l\(/jHH) 2|592

1R, 35)-1 2-trimet hyl- Fl uor ophen 4-0 I azol 20
5-yl ) cycl opHeR 312 ((Qﬁtﬂ%ﬁr@ (((ZS &S)S%Pm'l"o B?%Pgﬁ'frﬂ‘ﬁ%éd‘i &'5 "6 (0.5 g, 1.84
nol ), ear QRBé‘th?lahiﬂd;@zﬁ-%lﬁ@th?ﬂgcloﬁelﬁﬁ)m&mnﬁmmcotmomtrlle _
4-fl uoro-N hydroxybenzenecar boxi m dami de (0.284 g, 1.84 mml) in

di chl or onet hane was stirred at om %e @?atume for 24 ‘hours. The reaction
m xture WD 2010/ 07941378PCT/, BZ@L} oncentrated; toluene was
added and refluxed of anot her @hours Tol u me s renpved under reduced

pressure, crude m xture purifigd)by col um udh¥g et hyl acetate 5% in
hexane. 1H NI\/R(400M—IZ CDC13) ppm 0.81(s, 3H), 1.21(m 3H), 1.44(s,

9H), 1.57( 3 2.08-2 4 . 3. 3-3.37 7.13-7.26( H) ,

8. 09- 8. 12( M &S SH?PE?M@%WQ’E@%W%%F&‘%@&%” thiisD; KsCO! (814

(1R 39) - 3- (Z-1(e% ﬁh@r@ammﬂmrzlg,zo #70masi)aiadl nf; yil PMSQ,, idtetmédime I29I cycl o
pent anam ne _hydrochl ori de ed solutjion of d Y gl(f‘,l n_et acet ate
(2" s Qb DosLemyaD ads et The sarinn BROGE Sesahted i hatish o and
stirredf Orpjifodin afhdipherd (iR tEmpIBSon’ STHRALESH, u%@ﬁﬂ&@dw&ﬁ@ﬂ@[ St atﬁd the
residue was triturated with ether, separated soli dltgﬁﬁth}\,/ifashed Wi et her

and dried. VAFINVRE(SEOURES  2HeUSVBLY Basypashed teses W acstitan ., 1(s,

3H), 1.9( mcoyﬂ)ned%r%aﬁfcnih e%'i")as d%e@ﬁ)%r ala dro@ I@%Sm c@)ﬁ@entrgtecﬂaﬂd ﬂlﬂ'(ﬂéﬁ 2H) ,
8.05- 8.09(m bs, 7 (M 1" 155t ep- 3

(2S, 4S) - 4- Fbymhmmalogrmllfmo 3@}d®e¢o@d(mt- 6.0 g,cipfﬁ@«h}tg)solmi 2M4l X629 °§on 5-y1) -
1922 L | s GRS PTLRISOS bl VG 3 P B b To 2
(0.17 g5 1H), 2.18-2.25(m, 1H), 2.3-2.5(m, 1H), 2.64-2.72(m, 1H), 3. 33 3.53(m, 3H), 3.64-
3.72(m, 2H), 3.77-4.0(m, 1H), 4.93-4.95(d, 1H), 5.27(d, J=51.3, 0.8H), 5.39(d, J=51.3,
0.2H), 6.45-6.53(m, 1H), 7.49-7.6(dd, 1H), 8.25(d, 1H). m/z(M+H): 413.2.
Example 27: (2S,4S)-4-Fluoro-1-(2-((1R,3S)-1,2,2-trimethyl-3-((5-(trifluoro
methyl)pyridin-2-ylamino)methyl)cyclopentylamine)acetyl)pyrrolidine-2-

20  carbonitrile
F

Prepared according to procedure described in example 24 using 2-chloro-4-

Me Me

(trifluoromethyl) pyridine in step 1. 0.01g, Off-white solid. Melting point: 52-58 °C.
'"H NMR (400MHz, CDCl3) § ppm: 0.98(s, 6H), 1.04(s, 3H), 1.41-1.59(m, 3H), 1.66-
25 1.69(m, 2H), 1.88(m, 1H), 2.12-2.18(m, AIH), 2.29-2.39(m, 1H), 2.63-2.76(m, 1H),
3.14-3.19(m, 1H), 3.42-3.65(m, 2H), 3.69-3.99(m, 2H), 4.98(d, J=9.2, 0.8H), 5.0(d,



1.22 mol ) and KI (0.02 g, 0.12 mmol) in 1 nL of DMSO were added a DVSO 20
solution of internediate 20 (0.058 g, 0.30 mmol) and the reaction m xture
was stirrwo20mwo7d4a3hour s under nitrogen at nosphere. Aft ecTaprpb/edooan of the
reaction, it was diluted with ethyl aceétate and water. The | ayers were
separated and t he aqueous Iayer was washed tw ce with et hyI acetate. The
conbi ned or y ed aver . anhydr ous ‘concentrated and
a1 116 by - GraiDs S@a@ﬁi Lo e L OsFiiAT 65k A 5 Gol 1 o 1H
NVR (400M—Iz1Hp@@$3;)2 m)QI\& 54580) , 1.18(s, 3H), 1.19(s, 311), 1.22(m

1 1.59(m 111 111 m 114) 69(m 11-1),
2H%39( m 11&“'59&1( A kﬁng 4%I?4@fGﬂR=§$Jyn% -[3.1 hlﬂowﬂ;llazsl@a(lml)mﬂ)lyl] V\D

010/ 079413P&HL¢ ; A-ATSko ; g e,
R ey L (e i

8.00-8.12(m 2H). mz(MH): 442. 1o “16
(2S, 4S) - 4- Fl uor o- 1- (24( 1S, 3R)¢- :z;lﬁ&phemll) 1, 2, 4- oxadi azol 5-y1) -1,
2, 2-trinethyl cycl opentyl am no) ctyl)p Ohi die- 2 earbonitrile 5

Prepared simlar to exanple 48 ing interne e 13, carbonyl diim dazol e
and 4- £l uoro- N hydroxybenzengcar boxi m dam de. 0.065 g, Of white solid. M

160- 163 C. Qldp NNBR(,@Q [li\[lJD@deiolﬁnpﬂm)n@tlﬁri](ls-,temﬁ)ltox%' caonhyl-

3H), 1. 22(s, -1.80(m 1H), 1.93-1.98(m 1H), 2.09-2.13(m 1H)
2. 46- 2. 49(n}2éﬁflm°2h3651'§°w(%ﬂa“ﬂwﬁ 3.35- ,
Me e
BocHN S 0 0

\ #
._S/

To a stirred solution of intermediate 5 (0.2 g, 0.7 mmol) and triethylamine (0.12 mL,
10 0.85 mmol) in dichloromethane maintained at 0-5 °C, chloropropane sulfonyl chloride
(0.09 mL, 0.7 mmol) was added. After 6 h the reaction mixture was diluted with
" dichloromethane, washed with water, dried with Na,SO, and concentrated. The crude
material purified by silica column using ethyl acetaté and hexane. The obtained
product (0.24 g, 0.6 mmol) was dissolved in methanol. To this NaOMe (0.063 g, 1.3
15 mmol) was added and refluxed under N, atmosphere. After 24 hours, reaction mixture
was concentrated, residue dissolved in ethyl acetate. Ethyl acetate layer washed with
water, brine, dried over Na;SO4 and concéntrated. Crude material purified by silica
column using ethyl acetate and hexane. '"H NMR (400MHz, CDCl3) & ppm: 0.76(s,
3H), 0.96(s, 3H), 1.18(s, 3H), 1.36(s, 9H), 1.79-1.96(m, 2H), 2.22-2.28(m, 2H), 2.80(t,
20 1H), 2.90(m, 1H), 3.10(m, 2H), 3.20(m, 2H), 4.43(s, iH). m/z(M+H): 261.2.
Step 2: (1R,3S5)-3-[(1,1-Dioxidoisothiazolidin-2-yl)methyi]-1,2,2-trimethylcyclo

pentanamine hydrochloride

Me
Me. Me
< \\\H
HzN 0. 0
HCI Nt

A solution of saturated HCI in ethyl acetate (3 mL) was added to a solution of the step-
25 1 intermediate (0.36 g, 0.1 mmol) in ethyl acetate and the reaction mixture was stirred

at room temperature for two hours. The solid that separated out was washed with ethyl



103.41(m 2H), 3.41-3.78(m 3H), 3.9-3.99(m 1H), 4.96(d, J=9.2 Hz, 0.8H),
5.2(d, J=9.2 Hz, 0.2H), 5.35(d, J=51 Hz, 0.2H), 5.45 (d, J=51.1 Hz, 0.8H)
7. 14-7. 19§0120@10¥4138. 08- 8. 11(m 2H). z(MrH): 444.1. Exampiero/b@doos
(2S,4S)-4-Fluoro-1-(2-4117,3S)-1,2,2-trinethyl -3-(3-nmethyl -1, 2, 4-

oxadi azol - 5-yl ) cycl opentyl am no) acetyl ) pyrrolidine-2-carbonitrile CH3 Step
1: tert-Butyl [(1R 3S5)-1,2,2-trineth 1-&&(5- nmet hyl -1, 2, 4- oxadi azol - 3-y1)
cycl opent y| acstatentaratiford RB8 lg@fldé@lelmr@ééﬁ OMR & i@ Clord pamct-Hedi ate 6,

car bonyl di i giydazpl e d; Ny~ h OXYAE Qb4 M 1 08 i inC 1 ane was
stirred at ?ngn%z %’rr%%?a%'%%’ %{%}; ’Egﬁﬁggﬁ"? meﬁ@eggit;(lﬁgnﬁ% %%r(@n\%a 1
concent r at esl16(fp| BN .46k HHJdd(saith)s €96(bx eldD)pb.3aaptlRr 7.38-7138(dTdHlene was
renoved und ce and crude m xture was purified by colum
gh%ﬁg—ﬁhgyzé%ﬁ%ﬁ 92 p y

chr omat ogr a acetate 5% in hexane. m z(MtH): 310. 2. Step

2: (1R, 385) - 8teg, 23:Tr i (@S@BYI(B(IR38p8HiflIDickidbisodnstiotidin-2-phmpthyHghznt an 25

am nehydrochl orjde .M Me6, H2 HC1 A saturated solution of dry HCl

" eyl acbRpby R am nnER Db usrpy TR E BTG of of ep. 1

intermedi ate and stirred for 2 hours. mgthy), acetate was renbved under

reduced pressure; the resi dueNg)t\r} jrat ed vﬂ)oh ether and solid separated
' 0

was 5 washed with ether and dr . 1H " , CDC13) 8 ppm 0. 85(s,
314), 1.19(s, 3H), 1.45(s, 3HN\2.07(m 111) ~2.22-2.37(m 3H), 2.4(s, 3H),
3.58(t, 114).

Step: 3: (2S, ‘ﬂ'@l)a' Qirfeld UQERndioh %f(tﬂg?sélﬁh-iﬁteﬁn&ﬁété Z@t‘?ﬁd‘giloﬂoﬁ 3ndiBih,lcds 2, 4-

oxadi azol - 5-yl ) cycl opent yl am no) acet yppyrrolidi ne-2-carbonitrile cH3 10 To

a stirred s{fsi¥driilgd ramob ped Ki @g,&s‘@ﬁmp%&m of BMS®, Agermediafe, K2CO3
(0.225 12604789, )).4@9%1{‘1%1% &9 QR3d IrheQeaetiB Rlidtudeval sHire®@for DVEQnWES added a
d e 20 (0.069 0.36 mmol) and th

DMSO sol ution of internedi ate - : g, O. . _ e reaction
m xture wasNs ginrosplgrd. dyftet pornpletindeof the repdtpanit avapddphe with eyl aetatomsl et i on of

the reacti oR. te}.tTlY¥a§e q}altét’lt ‘chje}é@’st \%g«gtt ?Jéé mvgagﬁe;edamcé‘%thv@ﬁlgf actze-%}? | yers were

separated and t he aqueous y dtwce wth e acetate. The
conbi ned or gamhined agsic laxer wasi rgd @ver ardipdrgus NaS Oa@BChirated e prrieded and

5050 o it eaBRPEabRERYidCmEaoqfer o RS THE R . (Yo 2y o
gp sr)nS( 0. 8?(1 s'H MR (400MHL 6DCBI §)ppml026E, 319D .96¢%, §9); 1.088(3H), 141)1,44{m,90-
.93(m

4 2.05-2. 07 1 2.29-2. 37 114 2.39(s, 311
2.61-2. 75( niﬂhifﬁ:l-@&(@?gﬂlzd-abﬂ(m 1&11,41)-83(-?.8%@4 :4}%0’(-?:%-2-%&6“?: 1511.)23%'-2%*. 75(m
211), 3.90- 1. 76 (Rs ta.3. R J3=9 GrR14) ,
. 35(d. 50 Ay sl gD, 1 Tk D A 1P )
(2S, 4S) - 4- FB-4oln -1 ) 805Ky 2H).249(d, I iy 935?)(%12{6{ 2 Hz,2 02H),
oxadi azol -5 C i(NQL ; rz‘%M‘l . -carbonitrile
Prepared si %gﬁg?%?g@%;g%?’gmé%qs%%’%dhg fé](/)m in gﬁ?}éai ate 13 and- N 25
hydr oxyat et Exarplei d29: (28,48)-1-(2-((1S,3R)-3-[(1,1-Diexidoisothiazolidin-2-yl)methyl]-

1,2,2-trimethylcyclo pentylamino)acetyl)-4-fluoropyrrolidine-2-carbonitrile

- Prepared similar to example 28 using intermediate 12. 0.015 g, off-white solid. M.P:
171-174 °C. 'H NMR (400MHz, CDCls) & ppm: 0.86(s, 3H), 0.88(s, 3H), 1.06(s, 3H),

25  1.43-1.44(m,1H), 1.66-1.68(m, 1H), 1.70-1.80(m, 1H), 1.83-1.85(m, 1H), 1.98-2.04(m,
1H), 2.29-2.36(m, 3H), 2.52-2.53(m, 1H), 2.76-4.2(m, 10H), 4.8(d, J=9.2, 0.8H),
5.12(d, J=9.2, 0.2H), 5. 25(d, J=51.2; 0.2H), 5.35(d, J=51.2, 0.8H), m/z(M+H): 415.2.



WD 2010/ 079413 0. 024 g,

3.55(m 111),

10

15

20

25

Example 30: (2S,4S)-1-(2-((1S,3R)- 3-[(1,1-Dioxido-1,2-thiazinan-2-yl)methyl]-
1,2,2-trimethylcyclo pentylamino)acetyl)-4-fluoropyrrolidine-2-carbonitrile

)\/Nn&“\ \\//o )
@ O
F
Step 1: (1S,3R)-3-[(1,1-Dioxido-1,2-thiazinan-2-yl)methyl]-1,2,2-trimethylcyclo

pentanamine
Me

Me
Me
HaN/1, Y O\ [o)
\\\\ \//
")

To a solution of intermediate 12 (0.375 g, 1.5 mmol) in acetonitrile, 1,4-butanesultone
(0.2 g, 1.5 mmol) was added and stirred over night. To this phosphrous oxychloride
(0.46 mL, 3 mmél) was added and stirred for another 6 hours. The reaction mixture
was concentrated and to this was added 50 mL ethyl acetate. The ethyl acetate layer
was washed with 20% NaOH, water, brine, dried with anhydrous NaZSO;; and
concentrated. The crude material purified by alumina column chormatography using
2% methanol in dichloromethane.'H NMR (400MHz, DMSO) & ppm: 0.86(s, 3H),
0.95(m, 3H), 1.1(s, 3H), 1.3-1.66(m, 6H),‘1.83-l.9(m, 1H), 1.94-2.01(m, 1H), 2.18-
2.2(m, 1H), 2.94-3.15(m, 4H), 3.18-3.2(m, 2H). m/z(M+H): 275.1.

Step 2: (2S,4S)-1-(2-((1S,3R)- 3-[(l,l-Dioxido-l,2—thiazinan-Z-yl)methyi]-1,2,2-

trimethyl cyclopentylamino)acetyl)-4-fluoropyrrolidine-2-carbonitrile

HMe
NC N/ 0
o~ &\ ¥
)

F
To a stirred suspension of the stepl intermediate (0.13 g, 0.5 mmol), K,COs (0.138 g,

Immol) and KI catalytic amount in 2 mL of DMSO, intermediate 4 (0.085 g, 0.45
mmol) was added. The reaction mixture was stirred for 8 h under N, atmosphere. After
completion of reaction, it was diluted with ethyl acetate and water. The layers were
separated and the aqueous layer was washed twice with ethyl acetate. The combined
organic layer was dried over anhydrous Na;SO, concentrated and purified by
chromatography using 2 % methanol in DCM to yield the product; white solid (0.02
2).M.P.: 186-190 °C. "H NMR (400MHz, de-DMSO) & ppm: 0.86(s, 3H), 0.95(m, 3fD,
1.1(s, 3H), 1.4-1.66(m, 6H), 1.83-1.98(m, 2H), 2.04-2.18(m, 2H), 2.2-2.4(m, 1H),

_ Of white solid. PCT/1B2010/ 000008 81 Melting
point: 160-163 C. 114 NVR (400MHz, CDC13) 8 ppm O0.77(s, 3H), 1.13(s,
1.17(s, Mbdrp1olo79413. 73(m 1H), 1.86-1.89(m 211), 2.04- p2TABtomv/0dbs

2.2-2.3(m 1H), 2.39(s, 3H), 2.65-2.80h 1H), 3.28-3.39(m 211), 3.51-

311),



3.61-3.68(m 1H), 3.89-3.95(m 1H), 4.95 (d, J=9.2 Hz, 0.8H), 5.20(d, 5
J=9.20 Hz, 0.2H), 5.35(d, J=52 Hz, 0.2H), 5.45(d, J=52 Hz, 0.8H); mz(MtH):
364. 2. bBasopbm/G2413 PCT/IB2010/000008

(2S, 4S) - 4-Fl uor o- 1- (2- (( 1R, 3S)- 3- (3-i 8¥propy1- 1, 2, 4- oxadi azol - 5-y1) -
1,2,2-trinmethyl cycl opentyl am no) acet yppyrrolidine-2-carbonitrile H3c
Prepared simlar to exanple 50 using internediate 6 and N-hydroxy-2-nethyl
10pr opani mi2dasd. Wémj Y t2693-3.05(6n, OHB, 31 8-EPR(nwiditDo4.A4(dr b@db;@igé%séﬂ? : Mel ting

591)) 1 160D 0 1Y LB S Eh ity PRl S gt 1) 105

1. 92- 1. 93( Mxarhple)31: RIMS)A-QA(1R,3913{(1HZ 3Eazol21-$DethyD11),2-tdmedyP. 73( m

e, b, 311) rdoppmiayacsai tydgahrabai s baudi@ylaiyhnd £, 775

J=52 Hz, 0.8H); mz(M+H): 392. 2. aaW@C@;

(2S,4S)-1-(2-R1R, 3R) - 3- (Cyangnet Ryl )z 2X2-tri met hyl cycl opent yl

am no) acetyl)-4-fluoropyrrol idipeé- -ca N+% CN nb, 476/ 174.. CN To a
T I

solution of internediate 7 (Q.2\g, .0 An Acetonitrile was added
p- 20 tol uenesul phonic acid (828 g, 1.50 mmol )N and the reaction mxture
was stirred at roomtenperature for cfdoye hours. The volatiles were renoved
under reduggd, RrieaBitH ARTS)BL{L-MiRGoN -y hmditghhnd,2 efibieihyl eycidpeatyt! t he
desired product. The product thus obtained was dissolved in | nL of DMSO and
K2COB (0. 2Garkgmate 47 mopl ), K1 (0.081 g, 0.49 mmol) and internedi at e- 20
(0.142 g, 0.75 mol) were added. The reaction m xture 25 was stirred for 12
hours under nitrogen atnosphere. Ak .Jlfonibf"chti on of the reaction, it was
diluted with ethyl .acetate and %&t'e NNe#A/ers were separated and the
aqueous | ayer .washed twice.w th ethyl t . . j ganic
| ayer was ?r%l ae%%{? roﬁﬂtﬁw\gﬁ)%ess NA S ,amgé}u?fgﬁt ?@t%%é&r J;ﬁg&g%?ﬁgﬁﬁiy

chr onatiegr gphy nilo) washdlet ad pho ehactionamixaure oéfluxehifore6 do[lihd . red@tios wgs Of f

white solid. 111 NVR (400MHz, 13 M., 0.89(s, R 3H),

1.2(s, 3H) ,coal.e%gz 190@1&??1361%@ 50g e@f@%@%{ (WL%%@QLQ‘%&"?%@%“

R TR AT TR TN T

S 35(d. -Sargbhs, Sigd W Aerots B Ptk TAGFE B9 e

54: ( 2S, 45) -z Sk adetate i héRhO Y- MR 0ENAY 1eBCR) 8-

oxadi azol - ?ﬁ):&r:g% E?%?gﬁéggﬁ?}gﬁ%tnﬁoe) X 113 yrr ol i5(di ne- 2- car%%)ni trile
15 ppm: 0.95(s, 3H), 1.12(s, 3H), 1.27(s, 3H), 1.48(s, }%, 1.69(m, 2H), 2.35(m, 2H),

4.24(m, 1H), 4.54(m, 2H), 8.58(s, 1H). m/z(M-+H): 310.2.
Step 2: (1R,3S)-3-((1H-Tetrazol-1-yl)methyl)-1,2,2-trimethylcyclopentanamine

hydrochloride

Me, Me
Me, H N=N
i > | \
HzNVé\/ N "
HCl .
20 A solution of saturated HCI in ethyl acetate (3.5 mL) was added to a solution of the
J step-1 intermediate (0.15 g, 0.48 mmol) in ethyl acetate and the reaction mixture was
stirred at room temperature for two hours. The solid that separated out was washed
with ethyl acetate to afford 60 mg of desired product. '"H NMR (400MHz, d-DMSO) &
ppm: 0.81(s, 3H), 0.99(s, 3H), 1.25(s, 3H), 1.55(m, 2H), 1.66(m, 1H), 2.0(m, 1H),
25 2.36(m, 1H), 4.4(m, 1H), 4.57(m, 1H), 8.15(bs, 3H), 9.47(s, 1H). m/z(M~+H): 210.2.
Step 3: (25,45)-1-(2-((1R,3S)-3-((1H-Tetrazol-1-yl)methyl)-1,2,2-trimethyl

cyclopentylamino)acetyl)-4-fluoropyrrolidine-2-carbonitrile methanesulfonate



c Hve NN'O wHO Step 1: tert-Butyl

{(1R 3R)-3-[(22)-2-am no-2-( hydroxyl m no)ethyl] 1,2,2- trinethyl

cycl opentwbposviisdmat e:  H3C CH3 BocHN . OH To a sol uti orcirnBanoeses e 7
(0.80 g, 0.003 nol) in ethanol, 50% of E?1ydroxy| am ne aqueous solution (6
m.) is added and heated to 80- 85 C for five hours. After conpl eti on of
reaction, ethanol was renoved and diluted with water and ethyl acetate. The
| ayers are separated and the orgarﬁs ﬁ"’&y i s dried over Na2SO™4, and

concentrated 15on a rotavapor."yt noff-white solid, mz (Ml):
300.2. Step 2: tert-Butyl y \\)
(1R 3R)-1,2,2-trinethyl-34(5-ne | -1, 2, 4- oxadiazol - 3-y1l) nethyl)

cycl opentyl carbamate H3C CH3 Bo¢HN Taeuswsol ution of Step-1 internediate
(0.42 g, 0. 0014timal s)uslbansmnioﬁﬂlbhyebmlhhﬁﬁaﬁtﬁme(w(@ 020 nitadl), K,CO; (0.25 g

(1R)-(-)-ca hor s .ad nd heated to 100-105 C for
five hours. r{ng? 5’%’%?@973 §f4(7 @?% %mlt‘?%ﬁy%‘?r{nﬁéié@gpéf)@s%\&s r enoved
under reduced? pﬁlﬁ61$ W alddd.dThelteackion infikinatweds aiddefoh)s hamabhogenl NE

| ayers re se and t e or ic layer was_dried over anhydrous
Na2SO, "SncH BN Alicb OB OF BpAGeston Thates ilgied i PR 5 e

by col um Chﬁﬁfrﬂlhewy%ﬂhyere @e;%?@ecgandqqé a%l%5us\/\fﬁ ér%va%tw&iféﬁ WR&Swith EhPIMR
( 400MHz, 5.PP , 35(s, 3H), 1. 43 (s oH) ,
1.74-1. 78( n?ceﬁ?ﬁ; he. cg@bmeég(g%pwéﬂ)ers @asﬂswé om(aﬁ%lydzwas 2880 concetraid

1H), 2. 53( s, g purificd By 2hHA0D &r%)ﬂg:usﬁg@% snethhhbl: in -didHGoNERAY & Yikid 44 2. WO
2010/ 07941383PCT/ | BZOlO/ 000

(1R 3R) - 1, 2ProduetThe Wﬁ@bﬁ@%ﬁ#ﬁ% £20.41 gymed) wigslissglvpd jmeshr apgtate,
cyel opepg an@%ﬁ%@ﬂ&ﬁ%&ﬁdﬂéﬁllfbmc akﬁ%@'r@s gﬁ)cll drlﬁ‘ﬁgl)lﬁlutew’nq @KIS&%:HE' on of

saturated HCl in eth acetate a sol uti
i nt er medi at @dstigpd fpréél Phe @yhdoh @w@raﬁﬁﬂl @sws degantechyshed with etybace@teC and t he

reaction m S L@l Yf olatiles
were renove uUJrrl %\r@@gdggi@e resgLP%e an 2 ?U W@\AOE%&&F eli;@y PR%her to
afford the bési 3 lgﬁbdﬁlﬁ) 1 33(518!31), 1760 2%|1t89(1ﬁ£ LK 2. 12as,Ss1H)] 2 570dVR

ory 1. o0 L10s YT, 288, 8 S 1) % o0 o, aafinpin- S, 1a> - T

101H), 21$4(4s7(3m)75(m 86D),24.864.87(nd, HH), 570842,(0882 181 8H9§1521MJJ>=9 228402H),
Step-3: (25, 493 A5 Y910 Jarf, 5K A T30 1 Cardy, bt T %/E(Mﬁﬁfss&ezt hyl -1, 2, 4-
Example 32: (28S,48)-1-(2-((1S,3R)-3-((1H-Tetrazol-1-yl)methyl)-1,2,2-trimethyl
| cyclopentylamin0)acetyl)-4-ﬂuoropyrrolidine—2—carbonitrile

Me

NII:
§>\/ \\\\N/
H |\ N

F
20  Prepared similar to example 31 using intermediate 12. 0.03 g Off-white solid. Melting

point: 151-154 °C. 'H NMR (400MHz, CDCl) 6 ppm: 0.95(s, 6H), 1.2(s, 3H), 1.39-
1.42(m, 1H), 1.59-1.74(m, 4H), 2.33-2.4(m, 2H), 2.66-2.74(m, 1H), 3.28-3.32(d, 1H),
3.43-3.47(d, 1H), 3.69-3.93(m, 2H), 4.49-4.53(m, 2H), 4.94-4.96(m, 1H), 5.32(d, J=54
Hz, 0.2H), 5.4(d, J=54 Hz, 0.8H), 8.62(s, 1H). m/z(M--H): 364.2.

25  Example 33: (28,4S)-4-Fluoro-1-(2-((1R,38)-1,2,2-trimethyl-3-(morpholinomethyl)

cyclopentylamino)acetyl)pyrrolidine-2-carbonitrile



oxadi azol - 3-yl ) met hyl ) eyel opent yl am no) acetyl ) pyrrolidine-2-earbonitrile CN
m Me MeMe \N-O To a stirred suspension of the step-2 internediate (0.07g,
0. 269Mmowo 26BW3PB4160. 148 15 g, 1.07 ) and KT (0.020pgr/i1B20i@o0vowd ) in 1
mL of DVBO was added a DMSO sol ution i nterredi ate 20 (0.051 g, 0.269
mmol ) and the reaction m xture was stlrred for 12 h under nitrogen

at nosphere. After conpletion of the reagfion, it was diluted with ethyl
acetate and water. The |ayers were segara @d and the aqueous | ayer was
washed twi ce with ethyl acetaly. CQ e gam c layers was dried over
20 anhydrous Na2SO4, concentrayed and p f’ chromat ography to yield
the product as 0.03 g, off-whi sol i d I\/bltl opoi nt: 121-123C. ILI NWR -
(400MHz, CDC13) 5 ppm 0.98(s, $14), 1.04(s, 314), 1.3-1.42(m 1H),
1.84-1.9(m s@p), 2 17tedt-Bi 1R®s 1&ﬁ

3 414, 02(1m EDH), AT ,m( )- ﬁ'ﬁlﬁethﬁtﬁ {mgrpﬁgﬁl%lﬁéﬁﬁ%cygment%7 (d,

J=52, 0.2H)carbamgtey j-51 0. 811) n12(IVH—|) 378. 2. 25Exanpl e 55:

(2S, 4S) 4-Fluoro-1-(2-((1S,39)-1, ngmr“;,emawr 3-45-nmet hyl-1, 2, 4-

oxadi azol - 3-yl ) net hyl ) cycl opent yl.apEna yI'Ppyrrolidi ne-2-carbonitrile O
NC Prepared simlar to exanple 54 a J medi ate 14 as starting

E'E)tc‘iéi) "6 ppliergeded Vi Al ingyortForlos 3 S wiehig e esction T S 18y
1.57-1.76( rrpou«ﬂéld4')1to @at&* 2xtfdcead With ethil Zbfhte, m%liﬂlc l'icﬁgepara?ezi( Washéd 19\)115h

3.3-3.93 , 811) d 9.2 Hz, 0.211
5. 36(d, Sm5‘2‘ Ei)z d“ﬁd 2‘14)‘1 angy‘ffgk‘sdﬁag%%fné CPECCHWCI-D e IRFigyeipy PU@PQ by )Exarrpl e
56: (2SAS) - dlidd uelmﬁmlcmraﬂaétbgsagﬁp Lﬂsm% archrokdﬁ%tﬁh&ﬁle e Rettanbl, i aparet hyl)

-1, 2, 4- oxadj azol - écl)rret hyl") g¥/cl 0 I am no)
acet yl ) pyr r $PPMHReCHCk Sepn:1¢-79( 3 0%3% L. 35(S 3H), 1.43 (s, 9H), 1.65-

10 1.68(m, 1H), 1.83-1.88(m, 2H), 1.91-1.95(m, 2H), 2.18-2.22(m, 1H), 2.35-2.38(m,
1H), 2.42-2.49(m, 4H), 3.68-3.71(m, 4H), 4.51(s, 1H), m/z(M+1): 327.3.
Step 2: (1R,35)-1,2,2-Trimethyl-3- (morpholmomethyl)cyclopentanamlne

hydrochloride
Me

Me ' Me

15 To a solution of Step 1 intermediate in ethyl acetate, 3 mL of saturated dry HCI in
ethyl acetate was added and stirred for 2 hours. The solid that separated out was
decanted and washed with ethyl acetate and dried. 'H NMR (400MHz, D,0) 6 ppm:
0.90(s, 3H), 1.06(s, 3H), 1.35(s, 3H), 1.72-1.74(m, 1H), 1.93-1.95(m, 1H), 2.08-
2.13(m, 2ZH), 2.25-2.27(m, 1H), 3.16-3.25(m, 4H), 3.51-3.61(m, 2H), 3.82-3.87(m,

20 2H), 4.09-4.12(m, 2H), m/z(M+1): 227.3.
Step 3: (ZS,4S)-4-Fluoro—l-(Z-((lR,3S)-1,2,2-trimethyl—3-(morpholinomethyl)cyclo
pentylamino)acetyl)pyrrolidine-2-carbonitrile

Me
0 WV Me
N %

F
Coupling of the step-2 intermediate (0.097 g, 0.42 mmol), K,COs (0.138 g, 1.0 mmol)
25  and KI (0.033 g, 0.2 mmol) in 1 mL of DMSO with intermediate 20 (0.079 g, 0.42

mmol) was carried out similar to step-3 of example-1 to afford off-white hygroscopic



CF3 H Step-1: tert-Butyl
(1S,35)-1,2,2-trimethyl1-3-05-(trifluoromethyl)-1, 2, 4- oxadi azol 10

3-yl) met hyb)owai7eqaent yl carbamate /0 Tosa sol ution of terCThBoH/000008

{(1S, 3S)-3-[(22) - 2-am no- 2- (hydroxyi m no) et hyl] -1, 2, 2-

trimethyl cycl opentyl | carbamate (prepared by reacting internmedi ate 14 and
50% hydr oxyl ami ol utJ as, descri i.n ex le_54 step 1) in THF,
trifluor oa'c%(ﬁﬁc@%§§§hhy%ﬁm? :@F%dgg)g:?%ﬁcpp&: ?)%é%i 38 9'%%3&)@8?@1 ure for
8 h. The rea®},i03B-NB3(t I B)NABIABER! B! eD-2OHRY 1152HU0d DIRSS YI5ey),

sat ur at ed : fol g%’og 2/3? agded and extracted with ethyl acetate (2x50
m.), and or -é%‘?é‘?’“éey P23 Mbi H 3-3a2RémvZEh $HA6-879Gnd 6H).i #83- dri ed

wi th anhydr 993nl\a2§04.95@0 ;e gentorgresl3s@ weter 1Bt ghEg! s Byl i ~col umn
chr omat ogra h% 1aﬁNl\/R 400NHz,  CDC 3}_1 G(Q{Oﬁz %3’78(?‘%& %?%’,325%%. g%(s, 3H),
1. 39- 1. 40( n{-2HDe $y45(dy JZRZHZBH). n/aMsH):A§) 3. 1. 75- 1. 83(m  111), 1.95-2.0(m
211), 2.22- NF,) % icro1000 19552 ! , 4.52(s, 1H).
St ep- 2: (1S, %}é&ﬂéﬁ?ﬂ@%ﬁ%ﬁuﬁog ?ﬁgls(%gjl %’?’lzj(%)?g%gﬁlélﬁ(&%p%&l - oxadi azol - 3-yl
] met hyl } cy®ethybexcenentylaminglrceyhpyrplting&cmbonBaH3 H2Nl i stoH HCI /0 25 A
solution of saturated HCl in et hyIO ac&g ate (2 m) was added to a solution
of internediate step-1 (0.26 gy 0.)§\3/ g I n ethyl acetate and the reaction
m xture was stirred at room tenpegatur W The volatiles were renoved

under reduced pressure and trityrated with h e to afford the desired
product. 1H NVR (400MHz, d6- O 8 ppm 0.89(s, 3H), 0.98(s, 3H),

1.21(s, 3 sichi : - I ;
TS 22(H) m refe ﬁ)gd,gﬂ%.ﬂ‘délgga@}.‘ TH ad %ﬁ‘% %mgﬁé{zé}"i@? clj%?‘%f&ﬁ)‘%%&%'("b@p Bh).
m z( MrHO  20z8lgm, Qff-ehitghygroscopic solid. Melting point: 163-166 °C. "H NMR (400MHz,
2S, 4S) - 4- Fhyar 0s 1- ( 22 QS, 39).- 2-trimet hyl- 34(5-nethyl -1, 2, 4-
(()xadi a)zol - 3-@%%?3‘;‘}[ 9@% g@eﬁ?é@aﬁm;@@@} iéé'rlr Mgtk 120 8% hi trile TO
a stirred siFpensi2cs(maf 1H))e. FLE @, i1R),ex 3%l ,_sm,i.@.ﬁfzgg(q%\lg% Rl ), K2C33
I n (0]

0.138 g, 033.9, 0.2 | dded
VS0 sob it i Do D S1 bl 180 2556-§ 70 65 753 i Fr o hBSre A on -
m xture wast.Sy(r et 19, §.9H),12310W=9 undes 21), 5T 13eE =31 TusLheis), 5.%&&,‘”

conpl etjon of reaction, it was diluted with ethyl acetate and water.
The | ayers {%é}'i?@e%§ﬁét“%ﬂ%#@’ $#e3-aqueous | ayer was washed twice with ethyl

acet ate. ThexaafiIb35189S,25 i Vel 10 4 X Na2SO4,
concentrated and pu(rii fi e)gﬁgg/‘ﬁéﬁ?‘éﬁéﬁg\’g@ﬁﬁ%i %%ﬂ%@ﬁ%ﬁgguct 0.02 g,

Wi te sol i duethpEeyclogentglamina)acetylipyrmlidine:2-pviRofigdle din ¢thBh&S@fogatppm 15

Exanpl e 57: Me e ,

(2S, 4S) - 4- Fl uor o- 1- ( 2- 418, 39) MY, 2 f2- tJ\"\’I? --r y1-3-45-(trifluoronethyl)

-1, 2, 4- oxadi azol - 3-yl ) met hypcychopentVl w Ho)_acetyl)

pyrrolidine-2-carbonitrile 20 t hanesul H;)na<tsf Exanpl e 56 (20 ng, 0.046
hi's—ad

mol ) was di ssolved in ethyl dcetateF% ded (4.4 ny,
- Example 34 (70 mg, 0.184 mmol) was dissolved in ethyl acetate, to this was added (34

20  mg, 0.36 mmol) methanesulfonic acid diluted in ethyl acetate and stirred for 2 h. The |
solid that separated out was decanted washed with ethyl acetate and dried. 0.055 2,
White solid. Melting point: 220-225 °C. 'H NMR (400MHz, D,0) & ppm: 1.01(s, 3H),
1.14(s, 3H), 1.36(s, 3H), 1.7-1.74(m, lﬂ), 1.90-1.93-(m, 1H), 2.1-2.17(m, 1H), 2.26-
2.28(m, 1H), 2.5-2.71(m, 1H), 2.71-2.75(m, 1H), 2.81(s, 6H), 3.15-3.18(m, 2H), 3.25-

25 3.28(m, 3H), 3.3-3.4(m, 2H), 3.77-4.14(m, 9H) 5.05(d, J=9.2 Hz, 0.8H), 5.52(d, J=9.2
Hz, 0.2H), 5.4(d, J=52.0 Hz, 0.2H), 5.5(d, J=52.0 Hz, 0.8H). m/z(M+H): 381.2.

Example 36: (2S,4S)-4-Flu0ro-1-(2-((1R,3S)-l,2,2-trimethyl—3-(pyrrolidin-1-yl
methyl)cyclopentylamino)acetyl)pyrrolidine-2-carbonitrile



0.046 mml ) nethanesul fonic acid diluted in ethyl acetate and stirred for 2

h. The solid separated out was decanted, washed with ethyl acetate and

dried. 0.W02g10/0MdBe solid. 25 Melti ng73130| nt 130- 131 C. peibidR/(eboevVHz

D20) 8 ppm 1.11(s, 6H), 1.39(m 311) 52-1.61(m 1H), 1H), 2.61-2.63(m

211), 4.02-4.24(m 1.83-1.9(m 2H) 2.06-2.11(m 111), 2.38-2.4(m 1H),

2.75(s, 311), 2.79-2.81(m 1H), 82 2. 85,&m 111), 4.74-4.79(m 1H), 5.10
z 1

(d, J=9.2 Hz, 0.8H), 111), 2N049 Me 3.76-3.95(m 5.28(d, J=9.2 Hz,
0.211), 5.50(d, J=51.2 Hz, 0.2 %52& 0.8H); mz(MH): 432.1.
VO 2010/ 07941386PCT/ I B2010/ 00 0 Exarrp
(2S,45)-1-(241S,35)-3-((5-tert-Butyl - 124oxdazol 3-371) met hyl ) -

1,2,2-trinethyl cycl opentyl am ne) acetyl)-4-fluoroPyrrolidine-2-carbonitrile
OH3c cH3H3cPEphredtdggordi@lto Samplel33 off-white solid (0.045 g). mp: 108-112 °C;

e et hy! oy BiGsEDh2at &b b o baaRe BB MR 53101 RS 36t on o
trimet hyl acetog, aq),d 630116 0mg5HY)- 1093511{1 pmy, 2. 3002’@@1%} 8@?3 é§l3®56(ng,5}9 0021

| t f 2-
e S T -3 Lol iy B o ot B bl S o s o
Step 1 10 exanpl oo 0OHE3 48es O_NPAED. §19) 4 Bt and cont | nued e

stirring. After co | etion of reaction, is diluted with water. The |ayer

was separ at B3Pl tHe of2SsN-d-Hlugrerl- %lﬁR)eHZaéwﬁﬁmeMc{mwth?m and
concent r at eglef1)dydideRtMiRino)ab§1)pyrrolidine-2-carbonitrile

HNHW\\ oy
°

F
10 Prepared similar to example 33 starting from from intermediate 10 and pyrrolidine.

0.036 g, White solid. Melting point: 123-126 °C. '"H NMR (400MHz, D,0) & ppm:

0.79(s, 3H), 0.95(s, 3H), 1.08(s, 3H), 1.40-1.44(m, 1H), 1.60-1.63(m, 2H), 1.76(s, 4H),

1.95(m, 2H), 2.2-2.33(m, 2H), 2.48-2.5(m, 5H), 2.64-2.68(m, 1H), 3.3-3.34(d, 1H),

3.49-3.53(m, 1H), 3.61-3.79(m, 1H), 3.88-3.97(m, 1H), 4.94-4.96(m, 1H), 5.22-
15 5.48(m, 1H). m/z(M+H): 365.2.

Example 38: (28,4S)-4-fluoro-1-(2-((1R, 3S)-3 (((R)-3-hydroxypyrrolidin-1-yl)

methyl)-1,2,2-trimethylcyclopentylamino)acetyl)pyrrolidine-2-carbonitrile

CN j\/nm_e_ Me
- Me
N ‘ OH
i H )
N

F .
Prepared similar to example 33 starting from intermediate 3 and 3-hydroxypyrrolidine.

20  0.01g, Off white solid; Melting point: 130-135 °C; 'H NMR (400MHz, CDCls) & ppm:
0.83(s, 3H), 0.93(s, 3H), 1.06(s, 3H), 1.35-1.42(m, 1H), 1.64-1.73(m, 6H), 1.85-
1.98(m, 3H), 2.15-2.51(m, 5H), 2.64-2.68(m, 2H), 2.87-2.88(m, 1H), 3.35-3.48(m,
1H), 3.65-3.69(m, 1H), 3.89-3.98(m, 1H), 4.3(bs, 1H), 4.94(d, J=8 Hz, 0.8H), 5.35(d,
J=8.0 Hz, 0.2H), 5.4(d, J=51.2 Hz, 0.2H), 5.45(d, J=51.2 Hz, 0.8H). m/z(M+H): 381.2.



crude material wass dissolved in toluene (20 nL) and heated to 120-125 C
for ten hours. After conpletion of reaction, toluene was renoved under
reduced pwesiwweEasd 15 diluted with e7t hyl acetate and watraB01T/b@®odsayer was
separated. The organic |layer is dried Gver Na2SO4 and concentrated on a
rotavapor. The crude material is purified by colum. 0.321 g, Of white
sticky mass, 1H NWVR (400MHz, CDC13) 5 ppm 0.85(s, 31-1),1.10(s,

3H), 1. 35(s,Egiple 1. 39( s, 29#)-4-Flupo-{-2-(QR)3S)-1,224trimghyhd-(piperidingdayl 1. 89(m

20 v 2w 1ot b by idiBngeyHoittille s fafRanRO( M 1H) . 4. 52(s, 18,

S)-34(5-tert-Butyl-1, 2, 4- oxadi azolo- 3-W¥eYimwet hyl ) - 1, 2, 2-tri m et hyl

cycl opent anam ne hydrochl ori de'$ RHC H3 CH3 H2N111'.+//0 HC A
solution of saturated HCl in et ) was added to a sol ution
of 25 internediate step-1 (0.31510, in ethyl acetate and the
reaction mxture was stirred at moomtenperature for 2 h. The volatiles
wer e r enov edfepmetiesimiladiocdmpleeSusing intamhediate 3ipmd pigendindg OHdgmnereamyaf f or d

e R il i H g AT 501 o 450 o
2010/ 07941381HP0(s, BRY, 1006 BIHS 1.39-18( ¢, 2EH) 1.55-18F(h, 89Y, M622KH5(m2 48%- 2. 20(m
2K, 2.50-2 p2{ Wy Pod8 00 CROM 148D 66S 16 9550350, 424 M2 Y0266 2
1H), 3.35-3.53(m, 2H), 3.66-3.75(m, 1H), 3.88-3.98(m, 1H), 4.94(d, J=9.2 Hz, 1H),
5.28(d, J=52.2 Hz, 0.2H), 5.4(d, J=52.2 Hz, 0.8H). m/z(M+H): 379.3.
10 Example 40: (2S5,4S)-4-Fluoro-1-(2-((1S,3R)-1,2,2-trimethyl-3-(piperidin-1-yl
methyl)cyclopentylamino)acetyl)pyrrolidine-2-carbonitrile

‘Prepared similar to example 35 using intermediate 10 and piperidine 0.09 g, Pale green
solid. Melting point: 135-137 °C. '"H NMR (400MHz, CDCls) 8§ ppm: 0.93(s, 3H),
15 0.95(s, 3H), 1.04(s, 3H), 1.39-1.42(m, 1H), 1.61-1.88(m, 7H), 1.98-2.01(m, 3H), 2.25-
2.34(s, 6H), 2.63-2.71(h1, 1H), 3.3-3.34(d, 1H), 3.49-3.53(m, 1H), 3.55-3.97(m, 3H),
4.95(d, J=9.2 Hz, 0.8H), 5.33(d, J=9.2 Hz, 0.2H), 5.4(d, J=52.2 Hz, 0.2H), 5.45(d,
J=52.2 Hz, 0.8H). m/z(M+H): 457.2.
Example 41: (25,4S)-4-Fluoro-1-(2-((1R,3S)-3-((4-hydroxypiperidin-1-yl)
20 methyl)1,2,2-‘trimethylcyclopentylamino)acetyl)pyrrolidine-Z-cat:bonitrile

Prepared similar to example 33 using intermediate 3 and 4-hydroxy piperidine
o I_I-|3cH30
N s, CH,

, cb " WNC}OH

F
0.007 g Off white solid. "H NMR (400MEHz, CDCl;) & ppm: 0.83(s, 3H), 0.93(s, 3H),

1.06(s, 3H), 1.55-1.64(m, SH), 1.86-1.94(m, 3H), 2.0-2.19(m, 3H), 2.2-2.35(m, 1H),
25  2.38-2.45(m, 2H), 2.64-2.74(m, 3H), 3.38-3.47(m, 2H), 3.66-3.78(m, 2H), 3.88-



Step 3:

(28!048) -1-(2-((1S,35)-3-05-tert-Butyl-1, 2, 4- oxadi azol - 3-yl )nethyl )-1, 2, 2-
tri met hylwoebmpemigl am no) acetyl) -4-11 J#éropyrrol i di ne- 2pcanbznobooodse To a
stirred suspension of the step-2 interfrediate (0.3 g, 1.01mmol), K2CC3
(0.540g, 4.05 rrrml) and 1(1 (0.084 g, 0.5 rrrml) in 1 nL of DMSO was added a

DVBO sol ut i mediate 20 (0.182 the _ reaction

m xture vvasggf"&?’rléﬁ ‘fé}"lfé&hj itEr @t?%‘gévn" =al Hﬁg‘pﬂéi“é S 44, ér%@)ﬁﬁi etion of
the reacti og,8H)tmm@s+d):Bys.ed 10 with ethyl acetate and water. The |ayers
wer e separated and the aqueous | ayer was washed twice wth ethyl acetate.

The conbi ne@x‘@ﬂglﬁr‘ﬂc@sék%“smm ’dﬂ EER3NeE:2 ZrinimetlylS- ﬂ&ﬁﬁs@hylstl@nvgbnt r at Fdd'
d fi g te soli
and purifi egdnbi e.hmggma{me@r N&w&&h@&%@;&giﬁ f%ﬁmg..ﬁé !

melting point: "152-1 51 Hz, 0.8H);

m z(M1): 420.2. Exanple

(2S,4S)-1-(2-((1S, 39) - 3((5 cI 4- osadi @zol - 3y|)rrethy|)

1,2, 2- tr| net hyl cycl opent yk acetyl) 4c1,/fl )g/r_{,,,pl i di ne-2-carbonitrile
0

St epl: (1S 3Siep 3- (1(5 @yskabexy(jn;lssm &2-0)Ixﬂdhﬂ3|€(t4- &eyl@lmionmkaylﬂm&n&h,u)rl met hyl
cycl opent ang HZN\\ HCIN I  To a sol ution of

tert- butyl{f%pwlca\’m% 2-am no- 2- (hydroxyi m no)ethyl]-1,2,2- 25

.trinmethyl cycl opentyl}carbarratﬁ E"r }?red I0_Step-1 exanple 56)(0 3 0,
Irrrml) I n tol uene, pyrldlneE&g‘ B9 anghe
cycl ohexanecar bonyl chl ori de ¥ addéd T and rr%d for 3 hours. The reactlon

m xt ur e wasTo ebhspueibnl n@Aeddes-3 m4dn 1T1vemmeBp @hd edtiunY\€rbonate (0.972 g,

2010/ 079413PCT/ 1B 0 xture diluted with ethyl acetate, vvashed

with 0. iﬁh Hgg Cﬁ%ﬂ“%{@g{ Zggrgetﬁjgvg%anmglophenol (0.16 g, 2.98 mmol) was added and
the reactxon heated at 80 °C over night. The reaction mixture poured into water,
extracted with ethyl acetate, washed with water, dried with Na,SO, and concentrated. _
The residue was purified by column using ethyl acetate and hexane. 0.295 g, Off -
white solid, '"H NMR (400MHz, CDCls) & ppm: 0.85(s, 3H), 0.94(s, 3H), 1.30(s, 3H),

15 143 (s, 9H), 1.79-2.04(m, 5H), 2.14(s, 3H), 2.63-2.70(m, 1H),3.03- 3.06(m,

1H),4.48(s, 1H), 7.16-7.19(m, 2H), 7.24-7.26(m, 2H) . rh/z(M—lOO)+ H: 296.2.
Step 2: (1R,3S)N-fert-Butoxycarbonyl-1,2,2-trimethyl-3-({[4-(methylsulfonyl)
yphenyl]sulfonyl}methyl)cyclopentanamine

20  To a dichloromethane solution of step 1 inte(;mediate (0.274 g, 0.69 mmol), mCPBA
(meta-chloroperbenzoic acid) (1.2 g, 4.17 mmol) was added and stirred at room
temperature for 4 hours. Reaction mixture was diluted and extracted with
dichloromethane, washed with NaHCO; solution and dried with anhydrous NaySO4
and concentrated. The compound obtained was purified by silica column

25  chromatography. 0.250 g, Off white solid, Melting point'200-203 °C, 'H NMR
(400MHz, CDCI3) & ppm: 0.78(s, 3H), 0.95(s, 3H), 1.35(s, 3H), 1.45 (s, 9H), 1.46- -
1.49(m, 1H), 1.85-2.08(m, 3H), 2.25-2.35(m, 1H), 2.95-3.14(m, 2H), 3.14(s, 3H),
4.45(s, 1H),8.13-8.18(m, 4H), m/z(M-56)+ H: 404.



separated, dried and concentrated, residue purified by silica colum
chromat ography using 20% et hyl acetate in hexane. mz (M1l)-100: 292.1. The
product twetomit7aiized was di ssol ved |n7 et hyl acetate. TectrhBmieo®obsuti on of
saturated HCL in ethyl acetate 5 (2m) ‘was added and reaction mxture was
stirred at roomtenperature for two hours. The volatiles were renoved under
reduced pressure and triturated with hexane to afford the desSired product.

1H NVR (400%fep-3: d6- W3- B2.grkrimethglds ((4-gppthylyulfpryl) phepylsulfonyhmethpdl)

1.42-1.50 1.89-1.92(m 5H), 1.95-1.98(m 3H),
2.13-2. 15E %yc%’%ma%a'ﬁg’egy‘i’%f‘lm'dgm 2.74(m- 1H§m3 gl)z(m 1H) | 7.§9r5n( bs!_|)3l-|).

10Step 2:

(2S, 4S) - 1(2((ISSS) 3-((5- OH!'\fch 1-1 &xadlazol 3-yl)nethyl)-1, 2, 2-
trimethyl cycl opentyl ani no) acedcy -.J&H\g rroI i di ne-2-carbonitrile To a
stirred suspension of the step-2 di ate (‘0.15 g, 0.50 mmol ), K2CO3

(0.138 g, lryynbkiaer i&lep Qaﬂ‘lﬁl‘tﬂé(dleﬁe ”% 0L0d4d rﬁ}) e é%&téﬁ@ss pgdgd a DVBO

solution of 15 I nterned ate reactlon m xture
was st i rT edsatuspted grynHGhineethyl; qcs@tje\ﬁaSaaddgé pmbsté"redﬁﬂor @rhowrrﬁh@m@wtedf t he

reacti on, 1 Lo/ Ghd @c@&ed"‘aﬁd‘wﬁél@d will BRGS0 dndBlEL '(@ ONf, er e

separ at ed and t he aqueous er was was tw ce vm acetat’e. The
conbi ned or@Mﬂded)@ym‘ms O s, cBrH)ed 866scBH RN, G, NéQ—$®d(m,cH®cér6f7@at ed and

o1 . “wert My By 2h8b2%satot 2y e bTAR, St g, Al 'dL° By

%. 3(68,2 3g|) , 8.1(;134H).421MZQM+E]B‘{)360]1. 40 1. 85¢( m4 :I.:|.|7'|23 2.04-2. 075(9m 2H)2 .
3.30- 3, 42 ﬁfe o 4: 3. églﬁ%%?”ﬁoﬁ@«l@%b' ézz%(‘&ﬂ@“ﬂ(@'«%%‘éﬁgélz'd&w 1H)H? |
4.95(d, 1—9pl?enyﬁuB(Hly))m&hﬂ}i@éﬁop&fﬁﬁaﬁmo@ac@ﬁ))pyﬁoﬁ&(n@d ehrbdnitrifle 2H, ) , 5. 5(d,

J=51, 0.8H);). nmlz(M- H):
(2S94S) - 4- Fl uoro-1-(24(1S, 3 05‘4% yrret hyI) 1, 2, 4- oxadi azol

-3-yl)nethyl)-1,2,2-tri n'eth cetyl )pyrrol i di ne-2-carbonit
rile WO 2010/ 07941389PCTf @ (5'00008 oMVe ,,‘BbcHeO

The Step 3 intermediate (0.080 g, 0.22 mmol) was added to a stirred suspension of
intermediate 20 (0.018 g, 0.11 mmol), K,COs (0.038g, 0.20 mmol), KI (0.013 g, 0.08

15 mmol) in 2 mL DMSO. The reaction mixture was stirred at room temperature for 8
houré. After completion of the reaction, the reaction mixture was diluted with water
and extracted with ethyl acetate. The organic layer was dried over anhydrous Na;SOy4
and concentrated under reduced pressure. The crude product obtained was purified by
column chromatography using 0.5% methanol in dichloromethane. 0.01g, White solid.

20 Melting point: 220-224 °C. 'H NMR (400MHz, CDCls) 6 ppm: 0.79(s, 3H), 0.88(s,
3H), 1.04(5, 3H), 1.46-1.53(m, 1H), 1.60-1.70(m, 2H), 2.0-2.05(m, 2H), 2.29-2.39(m,
2H), 2.65-2.73(m, 1H), 3.11(s, 3H), 3.13-3.15(m, 2H), 3.32-3.49(m, 2H), 3.3-3.75(m,
1H), 3.87-3.96(m, 1H), 4.92(d, J=9.2 Hz, 0.8H),5.1(d, J=9.2 Hz, 0.2H), 5.4 ((d, J=54
Hz, 0.2H), 5.5 (d, J=54 Hz, 0.8H), 8.15-8.19 (s, 4H). m/z(M+H): 514.1.

25  Example 43:(2S,4R)-4-Fluoro-1-2-((1R,35)-1,2,2-trimethyl-3-((4-(methylsulfonyl)

phenylsulfonyl)methyl)eyclopentylamino)acetyl)pyrrolidine-2-carbonitrile
CN Me _Me

R
S 0
. N N i i
FW \(\H o S—Me

(o]



To a solution of tert-butyl
{(1S,39)-3-[(22)-2-am no- 2-( hydroxyi m no)ethyl]-1, 2, 2-

tri met hylwoebopemiygl } car bamat e (prepar in Step-1 exanpcendtjof@oesd g, 1.3
mol es) in toluene (10 nL), pyridine (0.317nL, 4.0 noles) and et hyl oxal yl
chloride (0.233 g, 5 2.0 nmol es) were added at 0-5 C, and stirred for t wo
hours. After two hours reaction m xtur heated to 120-125 C f 12

hours in anS®pP ipgtpediaty ?feqxa@ﬁ‘ﬁﬂze@io% go? 24‘%5’&@0 k2CPp(Gkhe Lhamo m)ved
under reducgty Rf ¢R625S0.2P Guibl ln'ﬁ qde dfihVRbeKa {)}%Eihyllth af@madige 2bhe

organi c | ayer was dried over 4 and concentra on a rotavapor. It

gave brown @dMéug @244 mynqlbaﬁmla‘mpcﬁﬁepr‘h op erampledi2hlp #Md 02 Brafrifleogr aphy .

Sy 6 o7( s onipqfi 5 B Soi. Wi e N6 ROV hED, BOE) B 20,
1. 88- 1. 89( npprz:16.19(s, 6H)OW88(8.36D( h8(&HH), R450-52(nd 2t 1. 9&2)03(@ 68 23%8(m 1H),
2.84-2.88( 3'&5? %ﬁl PAP 63N, 2 RE 78m2 PTs 13 315 33 5MsRR) Sy 5 2826 1-

Step 2: ter

(1S, 38) 3- 0587y, AED 4/ Td, yD P -Hz, B,88D.0% R, 202 13; §.LHBtIN J=52 Hz, 0.2H),

151, 2, 2-tri t e Me O BocHe To a sol ution of

st ep- 1 i nt e%?aﬁéfi §%§38Y5C€5€‘am Y- P{g NaBH4 (0. 051 g,
1.36mol e) Esapidad: @)d- (sx((mss) 1,22 - T it t ylLB- themyﬁuxfon;ﬁpmemylconpl etion of
reaction, THF was renpve unwgasmreduce res ur lg}oggﬁl uted with water and

ethyl 280 acetomxhmethyle N¢-&a % layer dried over
Na2SO4, and concentrated on acrrot,@ The crude material was purified by
col um chr omat ography 0. Of;{g, \s@\y mass, nlz (M1)-100:
240. 2.

—Me

Step 3 intermediate of example 42 (0.097 g, 0.255 mmol), K>CO; (0.138 g, 1 mmol)
and KI (0.019 g, 0.12 mmol) in ImL of DMSO is coupled with intermediate 21 (0.042
g, 0.25 mmol) similar to step-4 of example 40 afforded 0.025 g of title compound as
15  white solid. Melting point: 162-166 °C. 'H NMR (400MHz, CDCls) § ppm: 0.79(s,
3H), 0.88(s, 3H), 1.03(s, 3H), 1.48-1.51(m, 1H), 1.58-1.69(m, 3H), 1.98-2.03(m, 1H),
2.14-2.19(m, 2H), 2.22-2.35(m, 3H), 3.11(s, 3H), 3.14-3.15(m, 2H), 3.29-3.59(m, 3H),
3.62-3.73(m,1H), 4.73-4.75(m,1H) 8.18(s, 4H). m/z(M+H): 496.1.
Example 45: (2S,4S)-4-Fluoro-1-(2-((IS,3R)-1,2,2-trimethyl-3-((4-(methylsulfonyl)
20 phenylsulfonyl)methyl)cyclobentylamino)acetyl)pyrrolidine-Z-carbonitrile

CN Me@“ 0
F'C{\I\(\”\ ' ///é’S\Q\'? Me
J

Prepared similar to example 42 replacing intermediate 3 w1th intermediate 10; 0.03 g,

white solid. M.P.: 211216 °C. '"H NMR (400MHz, CDCl3) & ppm: 0.79(s, 3H),

0.88(s, 3H), 1.06(s, 3H), 1.45-1.70(m, 4H), 1.98-2.04(m, lH), 2.26-2.37(m, 2H), 2.65-
25 2.72(m, 1H), 3.11(s, 3H), 3.15-3.30(m, 3H), 3.47-3.91(m, 3H), 4.92(d, J=9.3 Hz,

1H),5.37(d, J=53 Hz, 0.2H), 5.49(d, J=53 Hz, 0.8H) 8.12(s, 4H). m/z(M+H): 514.1.

m/z(M+H): 514.1.

Example 46: (S)-1-(2-((1S,3R)-1,2,2-Trimethyl-3-((4-(methylsulfonyl) -

phenyl sulfonyl)methyl)cyclopentylamino)acetyl)pyrrolidine-Z-carbonitriIé



Step 3:

(3-(((1S,39)-3-Amno-2,2,3-trimethyl cycl opentyl)nethyl)-1, 2, 4- oxadi azol 5-y1
) met hanolwbydroazidieri de Me Me Me H El 2e 25HCI A sol uti eocTaB2|ebenes ed HCL
in ethyl acetate (2 nL) was added to solution of internediate step-1
(0.085 g, 0.2 mmoles) in ethyl acetate and the reaction m xture was stirred
at roomtenperature for 2 h The volatiles were renoved under reduced

pressure and triturated w Wexa e He,agford t he desired product 0.055 g,
Wite solid, 1H NVR (400 ?@7‘ 0.85(s, 3H), 0.95(s, 3}1),
1.27(s, 3H), 1.45-1. 47(m 9-1 75(m d 495-2.00(m 111),

2.12-2.15(m 1H), 2.53-2. 57(dd ° 111) 2.75- 2. 78’(dd 111), 4.68(s, 2H),
5.97(bs, 11Arppar@l Gd{llxsto e3drple 4mreplf(diﬁlg']j)1terlﬁ€tﬁhtd.3 with 1n'8treephate 10. 0.03 g,

Sty ) 1. 99 B REpaRb o9 of L SRR Y P 88 2R T

g\lgz Me :V;e ﬂ{ﬁOE@(sas}&);nOB@OBmummsmgﬂ,m 1.be mm B89y, 12 - esiasH),( 0. 15 g,
nmo

here nadn’ 3 Bvae ol oud STt 7 4tk s33tS b s M aEAed D) ) T ho

reaction mEidiﬁlﬁeWS(zﬁﬁkﬁ-&qﬁiu&‘afl éZ(éfs 34D, zﬂcﬁnmﬂqum(lﬂétﬂylsphere After
conpletion of the reaction, it was i Tuted with ethyl acetate and water.

The | ayers -Wéfpéylél@'ﬁa)’la!l@ﬂlygm?ﬂtyllﬁéy‘a@ﬂféﬁd%‘m“&%ﬂé?tyﬁﬂ%"%@ﬂ%ﬂ twice with ethyl
acetate. Thg,poihiiped organic layers was dried over anhydrous Na2SO4,
concentrated and purified by chromat ogr aphy to yield the product. 0.016g,
Of white solid. Melting p0| %Ne olH NVR (400MHz, CDC13) 6 ppm
0.94(s, 3H), 15 0. 97(5 Ci 40 1.42(m 111), 1.55-1.80(m
311) 2 20-2.40(m 2H), 7?*?"987(m 1H), 3.30-3.34(m

4 95( a be SPrf%ar?islmga50 e:;’%maé% sf“j%qrgé p&ermﬁ%%gfrﬁ;o &é}% ﬁtg “%h‘te §8?@( m 111)

0.2H), 5 441(/161tm§p5&t 874175 OC 8iH) NMK dvhvmi), CIR94. szppm 0.Fx@H)e 088(m,

2S, 4S) - 4- F 2- | -1 diazol -
§/I)rret )hyl) ﬁgr% (Sr tlff’sﬁl']c#ﬁmoﬂé& Exd rgl? Hét%ﬁ%%%&l Z?g‘ézg%%r boni tril

th t
agessgingz girlfl)ggg%% 79@1%"\’@"6 N})(E?}}%%?@%(@,)ﬁbepsﬂa 39(-}5 ZfﬁUS $5-3.95(m,

trinet hyl cy@Depda( |Jc&4%an&sa> 3R dNES Ozmﬁyzé)&@ﬂ@ﬁb%wa)é% ution of
tert-bufyl i=(sé§1z"“05§H)3s[1§%4)s em?,m(ﬁ:rﬁmsqﬁqulmno) ethyl]-1, 2, 2-

trimet hyl cycl opent yl'} car amat repared in Step-1 exanple 56) (0.300 g,
1.0 mol es)Example 4Bt $Pi4-Fluoro-{ (2 ((1R, 35313 (¢ flvanaphgnylsl,d,4rexaiazol pTSA

(0..057g, 3. -%—yl)\lgz,%g}l%&ﬂﬁ%Jc?b%%ﬁ)gﬂnjuﬁg)g}%ﬂ&gpgﬁi1ne-2-carbomtrlle
F’ON‘CN Me, Me )

Me/,' N

0 H }\ll(

Step 1: tert-Butyl [(1R,35)-1,2,2-trimethyl-3-(3-(4-Fluorophenyl)-1,2,4-oxadiazol-
20  S-yl)eyclopentyl]carbamate

HsC  CH3
HgC,,, . \\H N

BocHN \ Ji
F

A solution of intermediate 6 (0.5 g, 1.84 mmol), carbonyldiimidazole (0.59g, 3.68
mmol) and 4-fluoro-N'-hydroxybenzenecarboximidamide (0.284. g, 1.84 mmol) in

dichloromethane was stirred at room temperature for 24 hours. The reaction mixture



mol ) were added under N2 atnosphere. It was heated to 90-95 C for six
hours. After conpletion of reaction, isopropyl cyanide was renoved under
reduced pwessuveoand diluted with watergand ethyl acetatreriBlrob@yes s are
separated and the organic |layer was dried over Na2SO4, and concentrated on
a rotavapor. The crude material is purified by colum. 0.120 g, Of white

tick | LI 0,81 , 0,97
i Ei(g ngﬁi)s Wai"%"ﬁf‘ﬁ(ﬁ%ﬂ%ﬁ ?°Q“T°1?(?Dgéqﬂg andfggwei 01?31@cgﬂswr12ﬂi)how @"slu(zgwe;nb 2H) ,
i g i ; 2. 25( Nrenidivpd ux?desEedacaqa(rmuré,k&udean&&n%p@ﬁ{e%} b iumd ubifip 3ihd PAdRatel H)
S,
(1S, 39) - 3- o%"ﬂ&é’ﬁ?(‘ %?MA“QMJ%@ &%Fls)aﬁ ppryln%tﬂ{y,rs)H);LlZl@nt&%DniaﬂMw cyclo 10

t | t d HC1
Cihyl acel atg (om0 N I e $9280805° 0. 11, "

0. 3rmol e} |?Hé‘f‘449‘1’1+1§c1@9ht280énd the reaction mxture was stirred at room

t enper at ur egfefr 22 {4C IQC uce sure 15
and triturat eg W t@i%-eg)?gn %4%114 ghéé\g' )ﬁléigggl(faez Pgryﬁah%’?qnﬂleg'?&

O f-whi t e sP¢néxmanpine bydrpehlpgire (400MHz, CDC13) 5 ppm 0.87(s, 3H), 0.98(s,
3H), 1.22(s, 3H), 1.34 (d 6H) , 1@9@43 73(m 1H), 1.95-2.00(m 2H),
2.10-2.15(m 2H), 2.55-2.59(m 1H, 2.82(m 1H), 3.22-3.24(m 1H),
8.04(bs, 3H). miz(Ml): 252.2. WA _

St ep3: (28 4S) - 4- Fl uor o- 1- (24( 18”%8) 3- (('5- propyl -1, 2, 4- oxadi azol - 3-y1)
20

met hyl )-1,2, 2-trinmethyl cycl opentyl am no)acety#) pyrrolidine-2-carbonitrile
met hanesul foiaugaterosokition; of dsy HGlgp et eeetasé (2 hd.) staspd@ed tot @thyteditatee (0. 15

g, 0.5210m0p) ( [pggl K i C am)un in 1 nL of

DVSO was adgeutwK%@g%%Iggge&??cgage %? g?r?eg‘t@?ta&%é (W 3 5%“%}' Om%ermml) and

t he reacti dRdusrs Praseurqiathe §QS|1¢U|CGWSft0turEﬂt@1 fith r&dmeum&paramd tsolidyems atagmapher e.

After conpl § y cetate and

vetor. o i A dna ey 8354k Toonl RDOLS i L SHA2l anal twi ce

\ll\lmatzgoit hyl Mﬁéﬂﬂi é.9(nThH{)CGrlﬁ(rlfn€ZH)QBQﬁﬂ,l ), 3\62(18, M%S7dt7 @qmogﬁy @iy dr ous
co rifie romat ography to yield

(2S, 49) - 4- f )s ?é%{*}’isﬁg /(M%B?é’éﬁgl 07941392PCT/ | B2010/ 000008

3((5-i siopr cﬂwptsms,%ammdmmtz @mbwmgﬁg ﬁu&nah&lfyi)rf frstosayd mk—g&)ﬁnt ylam no

acetyl | i.di hei 2-carbonitrile I"udr o-
)S) 3- {()5 nglo%? gbVF y%y oaentylammo)acetyl)pyrrohdme—Z carbonitrile

oxadi azol - 3-yl ) et hyl ) - 1, 2 2 t hyI cycl opentyl am no) acetyl ) pyrrolidine-2
- carbonitrile (0.032 g, %Eadl ssolved in ethyl acetate and

sol ution of nethanesul phom c aC| °th 08mml e) in 1 nL ethyl acetate
was added and stirred for one hodr. acetate was concentrated and
washed with diethyl ether to obtain the titl npound. 0.03 g, Of white
hygroscopi ¢ solid.1H NVR (400MHz, D20) 8 ppm 02(s, 314), 1.09(s, 3H),

1.13)5( 82 g?)l“g a%sé&%ﬁ@usp@x'iﬁon c;ftﬂcgst%-%§?l(tgﬁnegl@e’ (8]18%§ 3b r&%&yﬂ] I_{L% (8%5044(2m08g-|r_n|)

3. 26- 3. 29( &1221@111% aadﬁ@ 020g.rf- 121m)nol)8m9t)r@, 06 DMSQ Weye adde@lz DM m  1H)

4. 20- 4285 iy a d, .J=9.36 0.
5 55(d 23J( g&futléﬂéf i éﬂ}é&l t&og gO' @583§ o3y m1918§ é&é the r%c%i%)wﬁpvﬁ)lte vyﬂﬁét%éd 2H,

Exanpl e62: {& B hmgy unpder| m@‘pgﬁnlaf(nzspht& ALB) <BmpleBor( 4f fthe ccacphenyid) - 1, 2, 4-
diluted with ethyl acetate and water. The layers were separated and the aqueous layer
was washed twice with ethyl acetate. The combined organic layer was dried over
anhydrous Na;SO,, concentrated and purified by chromatography to yield the
25  product.0.025g, White solid. 'H NMR (400MHz, CDCls) 8 ppm: 0.82(s, 3H), 1.18(s,
3H), 1.19(s, 3H), 1.22(m, 1H), 1.59(m, 1H), 1.88(rn, 1H), 1.97(m, 1H), 2.61(m, 1H),
2.69(m, 1H), 2.89(m, 1H), 3.41(m, 1H), 3.45(m, 1H), 3.69(m, 1H), 3.98(m, 1H),



oxadi azol - 3-yl )nmethyl ) -1, 2, 2-tri net hyl cycl opentyl am no) acetyl ) pyrrolidine-2
- 15carbonitrile ~

St epl: (1Sy83rod¥oHa3( 4- Fl uor ophenyl) - 1, 2. 4- oxadi azol - 3- ylermasimbddeodes2, 2-

tri nmet hyl cycl opent anam ne hydrochl orid Prepared simlar to exanple 58
using internmediate tert-butyl {(1S, 38)-3-[(22)-220

i no- 2- (hydr oxyi mi thy1] -1, 2, 2-tri et hyl cycl tyl bamat d
o S ep | AANE! £ 0.5y BoH. b kbl eI URTAL( P aBh e bl DD Terh
H3CH 25 . , 3H), 1.0(s, 3H), 1.48

%.%-2?%&,%@%9-89@(%@&92@. 49 9(s, 3H) (s, 3H) (m

111), 1.65- 1.71- 1.91-1.96(m 111), 2.59-2.63(m
1H), 2.66- 2Eg8nple 491028,4S)-448ugrost-R-(EHR)-3(H(4Buorephenyl)l, 2i4-oxadizsq)-
2.20-2. 23( 1lfs5 8. - 2 My H) 3.2. Step 2:
(25, 45) - 4- &@g@)ﬁﬁ@%@k@@ﬁ%@ﬁ% ?oﬁ%ﬁﬂ)&r Bl[p%lggn% M)fb%[ﬁ - Sxadi azol - 3-y1)
methyl)-1,2,2-trimethylcyclo Ami no) acetyl ) pyrrolidine-2-carbonitrile
PCT/ 1 B2010/ 000008 To a sti r%@ﬂ /'6n of the step-2 internediate (0.2
g, 0.58 mml), K2CO3 (0.138g, | Y W patalytic amount in 1 ni of
DVBO wer e added a DVBO sol ution of intérmediraie 20 (0.112 g, 0.58 mmol) and
the reaction m xture was stirred for 12 hours under nitrogen atnosphere.

After cogpletion of the reaction, it was dilut€dw th ethyl acetate and

wat er. The Pay®med sintitae (s epanple el esig inteemedjide dds chrbyediimsidazctes reld4t Wi ce
with ethyl acet . . The conbi ned, or ic |Laye s dr.i ver ydr ous
NS0T, LonBERb T R Ri BTGRP OF Fog Rty PhMeEAE Y oane
0.12 g, O f ippkivire(4pQIN | O gpif, 11 Liad BRI 6400NYR, DVSO) 6
ppm 0.96(s, 6H), G?%Wifﬁn@%’@&@@fﬁ??%ﬁm@(%@12:2(‘]‘%;2??3%74m 11),

2. 61- 2. 88( mMHBH93-R0%m, 3HE A 0R-2.234m, 1K).954642.49@n 241)4+§-65-8.78¢. 11D, 28%d, J=9.2
Hz, 0.2k, =il - N A6 _biz, : 1 . 23(m
20} 5. b g A T Sk 480 TR ISR ofeD T 23

(2S, 49) - 4- Filadr 315 33 I5138), 021D, 247 (d, hetlnlyHz 3§57 { fy/rliomn2H), §.08-

1, 2, 4- oxadi - I . | opent yl am no) acet yl rrolidine-2-carbonitr
ile 15 Pr epgﬁg@’glp%r%a {J%J')élﬁéﬁrblg 62yt ert-bLtyI yipy

{ (1S, 35) - 3- ExAiple 2- 31i n@SAS)-4-Fluoro-1-(2-((1R,38)-1,2,2-trimethyl-3-(3-methyl-1,2,4-

hyd im hyll <1, 2 2-1¢i I | b di
S ep- 1 exanpruregt et R BRI Do e aci o) v

CH H

HiC CHs
NG, o
)/\N 7, D < lz
o]
N
15 CH,
Step 1: ftert-Butyl [(1R,3S5)-1,2,2-trimethyl-3-(5-methyl-1,2,4-0xadiazol-3-yl)
cyclopentyljcarbamate
Me  Me
Me H
BocHN < < /NW/Me

o0—-N
A solution of intermediate 6, carbonyldiimidazole and N'-hydroxyacetimidamide in

20  dichloromethane was stirred at room temperature for 24 hours. The reaction mixture
was concentrated. Toluene was added and refluxed of another 24 h. Toluene was
removed under reduced pressure and crude mixture was purified by column
chromatography using ethyl acetate 5% in hexane. m/z(M-+H): 310.2.

Step 2: (1R,3S5)-1,2,2-Trimethyl-3-(3-methyl-1,2,4-oxadiazol-5-yl)cyclopentan

25 aminehydrochloride



H3C NV. 0.025 g, Of-Wite solid. Melting Point 180-184 C. 1H NWVR (400MHz,
DMSO 6 20 ppm 0.96(s, 6H), 1.11(m 3H), 1.41-1.71(m 6H), 2.32-2.37(m
2H), 2. GEWB.zﬁﬁ)QmleI-l) 2. 86- 2. 90(m 1I—Q 3.32-3.54(m 2iFcr/s2094/e6bo@s7 ( d,
0.8H), 5.12-5.15(d, 0.2H) 5.28- 5.4(m H) 7.96-7.97(m 2H), 8.84-8.85(m
2H). mz(M+H): 441.2. Exanpl e 64:

(2S,49)-4-Fluoro-1-(24(1R 3S5)-3-(3- f”4 fluorophenyl)-1, 2, 4- oxadi azol 5- yl)-2,
2, 3-trimethyl cycl opentyl am no) acetyy| ynrol [ d| ne- 2- car bonitrile \ 25
Step 1: (1R 3S)-Methyl 3-(3-(4-fIHo sriyi)'< 1;

2, 4- oxadi azol- trimethgl ‘cycl Gﬁ\'ant anecar boxyl ate To a sol ution

3-
of (1S, 3R) -4 S@mt?%ﬁg}m%W)qu in eshil japgtate g My cvaspraided e ehylbisgiple ¢ 5 acid

(19, 9.35 gmloh dinél-¢ bﬁtermrawmsur&anﬁpmoqw @@%@&% lwa'élreglove% 34
mrol ), 4- fluoroN -hydroxybenzene carboxi m dam de , 4 mmol) were

added and stnder ggugedrprassurs; tharesiquetwas t@@rﬂﬁdewiﬂbnth@f andppeli éﬁ@tﬂt@nwiain aqueous
NRI C1 angd d t dried and
concentrgt eggﬁ%ﬁmﬁ@?ﬁ%@do tai nﬁﬂR\/\éﬁ@Aﬁé%@é@Xﬁ? 98‘; hgq?(e’fl uxed
for 24 hour 3H), THe(syRRi07es WDy 2220.37(@ydHs Q. 4(5 GED, ihsﬁjhlblaccum crude
conpound pugjified py co d 0 ) 8 ppm
0. 64(s, ?,H)ég 28(% hd)zgq?) §§(‘%‘“°3‘F@'(§‘fgé§?l§2 %wemeﬂ%h? g “é%ng% (m 1H),

2.35-2.49( nbxaﬁiﬂ)zol -2yB&rchpefiylaminbjacetP)piartdidimd-d-carbohdrile. 26(m 2H),
8.07-8.11(m 2Hy. mz(MtH): 333.1. . Step 2:

(1R, 3S) - 3-(3-(4- Fl uorophenyl)=i 274- oxadi@zol - 5-y1)-2, 2, 3-trinmethylcyclo 15
pent anecar boxylic acid To a so in,c,p s\\tle,p 1 |nterrred| ate (0.8 g, 2.4
mrol e) in THF, |ithium hydroxide (0. ' - \8, nmol e) di ssolved in water was
added and sti rred for 48 h. The reactl on wagcgpcentrated under reduced

STy UG 1 T 0, B IS PR
and concent .62 erdnol)(aml &I (0.033;2, D3 dbl)( 0D Mll- F DNCBT i3ds zﬁidpq)mDMSQ)Z( S, 3H) :
2 7. 120 7o O Speelng e B D6 iyl o e s Ry e S0
(1R, 39) - 3- (B (2-hRinder niogery dtjnodph2red AdicachrapletionSof\the réactlon3-it washaditumdl cycl o 25
Pe e s S0 A i ARCAOLO00000 20 TR s W00
drop of 1DMFwished awRd With il Yacetd. Orihg econdbink@ Siganid - 1Z>?dmms) dves ogelded and
jvglsr red f Oran%ycslrousTIt}astMlc%%c‘:e!n(tareslteg\%}’l purlf{gc)l\{)(}af%h?o){napt)ggsrgﬂhy%o ylelcfJ the 'pro-[ir\}gt residue

as an off-white solid. 0.050 g, White solid. Melting point: 147-151°C. 'H NMR

(400MHz, CDCl3) 6 ppm: 0.85(s, 3H), 1.11(s, 3H), 1.2(s, 3H), 1.86-1.88(m, 1H), 1.90-

1.93(m, 1H), 2.05-2.07(m, 1H), 2.29-2.37(m, 1H), 2.39(s, 3H), 2.61-2.75(m, 1H), 3.27-

20 3.32(m, 1H), 3.39-3.50(m, 2H), 3.67-3.75(m, 2H), 3.90-3.99(m, 1H); 4.94 (d, J=9.2,
0.8H), 5.31(d, J=9.2, 0.2H), 5.35(d, J=52, 0.2H)5.45(d, J=52, 0.8H). m/z(M-+H): 364.2.
Example 51: (2S,4S)-4-Fluoro-1-(2-((1S,3R)-1,2,2-trimethyl-3-(3-methyl-1,2,4-

oxadiazol-5-yl)cyclopentylamino)acetyl)pyrrolidine-2-carbonitrile

Prepared similar to example 50 starting from intermediate 13 and N'-

25 - hydroxyacetimidamide



5 dissolved in diethyl ether, aqueous ammonia (10 m) was added and stirred
for 0.5 h. The organic | ayer was separated, aqueous |ayer washed with

di chl or orw0hane794350 ni). Organic Iaygar wer e conbi ned, pdmriBEh16DE008
concentrated. 1H NWMR (400MHz, CDC13) 5 ppm O0.71(s, 3H) 1.39(s, 3H),
1.45(s, 3H), 1.84-1.90(m 1H) 1.96-1.99(m 1H) 2.35-2.38(m 1H),

ioglli 33(1& ﬂ?u_%kﬁ’%‘%gﬁéo rinéf‘rﬁl |%P!Blf?t ?ﬂ;s?% (W W‘Hglﬂymz&o’gy&? £DCls)
(1R 39)-3- (ﬁnﬁ%ﬁ(y@}gpmméﬁ)ll%é %lﬁ?@émﬁﬂ})r@@?s%ﬁ fzkgei byl cycl o

pent anam ne hgdr ochl ori de 3 i'ntérnmediate (0.4

g, 1.26 moty Wad Hi 233+ @e 1Hh Qaé%s A 365Rmni K, (#-28-5B9(@s 28Dhy:Fl-acet at e,

acetonitri I§5§(mj Y8 £61581%8 r};lel Big9.3 O1ip T c 1 t 4Pl FA
(0.76g, 1.76mpl I%Zzﬁwas ad eE st?ragesgim Il’lf’g)l r??g |Fr1199/%\hlse2 9-e§ﬁ%e§r]at ure at 45
5

C for 5 h. IS0 EaL2HIP 34 J1=§|2 Hinel} 21 §.45(dd=42 Hzo®8HD:; enmp@ftiuet.2.or 8 h.
Ex Pl F Vi t t
cess AEYARpIE €60 -43%1}191%2%&?@%@5& 9 gﬁsg)&rog% -1 T,Flpol‘yl( SlaZ(ElE]Je ﬁ I on

m xture was concentra ed ‘oressure Tute HC1,
washed wit hlaaﬂérlwlhmyhbnpenwmmow)sc@ﬂ)nyayﬂldmw%chmtateed basified with

NaHCO3 sol ution and extracted t ov di chl or omet hane, washed with water,
brine, dried and concentrat &8 The regtdyge was dissol ved in ethyl acet at e
and HC1 in ethyl' acetate was edrandXsii rg ed. The separated solid was

3H), 1.23(s, 3H), 1.40(s, 3H), 1.77-1. a2. 21-2. 26(m
1H,2.77-2.80(m 251H), 3.54-3.58(m 1H),

7.44(m 2H), 8.04-8.08(m
2H) . mZ('V“I*i‘E &P Qindlar So€Bxampl
(25, 45) - 4- Fl Ut 105t OTR SLPIS. g 5ine fipigimediste, 6 pnd Nofydroxy2ametivd) 5. y1) -

2,2, 3-t14 nmrmmwémﬁem yqearh ﬁ@)Sag,e@tgfwwyﬂwgm@pmesond c Maditing goint] @1- WO

2010)07S4LASPSTINARANACT D bl 8 SR ESNE 80 Clad Bhuch R

catal ytic alrrsﬁmt J56:9, | 6H), df79a\/&amam aﬂdecman,Drpr s.05at07aR, Off),inder medi at e

20 (0.0. 37.4, t|o re stirred for 12 5
hours under™ nl('fnro e%r%@ éﬁg% O,rg\%r Wé%&?(@f Hhé- 9|594aQ,(f”réH) it was
di | ut ed WI t4h95e(ch)ﬂ=9 acHhﬁt, a)t&H)asaowaUﬁqz Hrgwiezmysess(dwr% H@p@n%m Eséhs @d the
aqueou S S th ethyl acetate e combi ned organic

| ayers %ga %“ﬁ%ﬁifﬁ)oﬁ?hzsm concentrated and purified by

chr omat ogram{am © 53:el(2ls 49r1-p-QIRSR)- ][N%@ (400|\/Hz
CDC13) 5 ppm Iil68 (s, (I—l)g)e Pig R2’»sqc%n(ﬂl’letW%tlg28ﬂjilllnogﬂllyl%&1 em 2H) ,

1. 65- 1. 83( rﬁmlm)acetﬂ)ﬁéll@rw(rmhdzw2-c=zrbenmzle73( m lH) 2.9-2.93(m 1H);
3.02-3.06(m 111), 3.41-3. 78(m 3Hw 3, &2M64 01(m 1H), 4.95(d, J=9.2,
0.8H), 5.12(d, J=9.2, 0.2H), %—’;{ 5.35(d, J=52, 0.8H)
7.14-7.26(m 2H), 8.08- 811(mF h/z(lVH—I) 4442 Exanpl e 65:

2S, 4S) - 4- 3 f Bt | -
(155 ylg 2, ? Oggisﬁuﬁn%% ﬁtj &én%?ggnz g?%( r?oisg@[é}%&:?qu‘%%eg) }envé'gx &Hﬁgé’gm trile

Prepared s itpHengsulphonises 08 8a4 1.5 mql)'ﬁgldfﬂmmctlon mixture was stirred at room

(1R, 3S) - 3- | o ent ne ar boxylic acid.
(0550 o EBDRRNTE! ROPYIS i fondidd (B B SS JREP ARG B S S
?%31 gz( p fuiturafedoitls diehi) ether @Mf?):{d md)degiadzlﬁomct Znne%ddbt s bbﬁﬂl(em 211)
41-1), 4.9 -aﬂ.%g}??lfvf?d ‘%‘%éﬁéﬂl%}@ﬁ‘}(z&% @zﬁz £g)7 ?Wé X @&%1 g5°§ (d, J=51
Hz, Oi 21;25 mraol) 4 intekmbdiate20 ©.18R)g, 0775 Iimal) W@ adRU1The &abionSmikhfren 21-1).
Exanp ; . . . L
(S)-1- 5. o1 iedfor 12 hopriymdst wifspeen afmosphose. Afisy completion of tha eacsion, g
trimet hyl cyeb dilped twithathyi @):aﬁtetaydi WaseE. el lﬁl}*eﬁﬁw&e%éﬁéwted bAd 8 aqueous
met hanesul Eonate 255’ ar ed. S H1 ar. to g mpl.e 64 starting using
i nt er nedi at®eHYas Has ?c@%w%e with ethyl acetate. The combmed organic layer was dried over
anhydrous Na;SOy, concentrated and purified by chromatography to yield the product
as an off-white solid. 0.08 g, Off white solid. 'H NMR (400MHz, CDCIs) 8 ppm:

filtered and washed wi th ethyl agetaj FZ@)MOOM—IZ D20) 5 ppm 0. 65(s,
m
7. 39



H3C CH, CH .CH3SO3H 0.04 g, Wite solid. Melting point: 206-211 C. 1H NMVR
(400MHz, CDC13) 6 ppm 0.9(s, 3H), 1.4(s, 311), 1.49(s, 311), 2.03-2.04(m
2H), 2.19w@.28B{um41311), 2.34-2.36(m , 2.5-2:51(m rtIiB22oBmpes 311),

2.88-2.89(m 111), 3.52-3.54(m 1H), 3°62-3.65(m

0.89(s, 3H), 0.95(s, 3H), 1.2(s, 3H), 1.59-1.61(m, 1H), 2.01-2.05(m, 2H), 2.11-2.15(m,

. 2H), 2.25-2.42(m, 3H), 2.62-2.73(m, 1H), 3.34-3.50(m, 2H), 3.65-3.76(m, 1H), 3.88-

3.97(m, 1H), 4.94 (d, J=9.2 Hz, 0.8H), 5.08(d, J=9.2 Hz, 0.2H), 5.35(d, J=52 Hz,
0.2H), 5.45(d, J=52 Hz, 0.8H); m/z(M-+H): 321.2.

5 Example 54: (25,4S)-4-Fluoro-i-(2-((1R,3R)-1,2,2-trimethyl-3-((5-methyl-1,2,4-

oxadiazol-3-yl)methyl)cyclopentylamino)acetyl)pyrrolidine-2-carbonitrile
Me Me

° N\(Me
e w

Step 1: fert-Butyl {(1R,3R)-3-[(22)-2-am1n0-2 -(hydroxyimino)ethyl]-1,2,2-

trimethyl cyclopentyl}carbamate:

HsC. CHs
HC,

BacHNP* NH;

/
N,

10 To a solution intermediate 7 (0.80 g, 0.003 mol)Olin ethanol, 50% of hydroxylamine |
aqueous solution (6 mL) is added and heated to 80-85 °C for five hours. After
completion of reaction, ethanol was removed and diluted with water and ethyl acetate.
The layers are separated and the organic layer is dried over Na,SOy, and concentrated

15 onarotavapor. It gave 0.85 g, off -white solid, m/z (M+1): 300.2.

Step 2: tert-Butyl (1R,3R);1,2,2-trimethyl-3-((5-methyl—l,2,4—oxadiazol-3-yl)

methyl) cyclopentylc:irbamate
" HsC_ CHs

H30
BocHN'§ 7 7/N
N\
N/\ o>‘ CH,

To a solution of Step-1 intermediate (0.42 g, 0.0014 mol) in trimethylorthoacetate (5
20  mL), (1IR)-(-)-camphorsulphonic acid (10 mg) is added and heated to 100-105 °C for
five hours. After completion of reaction, trimethylorthoacetate was removed under
reduced pressure and diluted with water and ethyl acetate. The layers were separated
and the organic layer was dried over anhydrous Na,SO,4 and concentrated on a
rotavapor. The crude material was purified by column chromatography. 0.270 g, Off-
25  white sticky mass, '"H NMR (400MHz, CDCL;) & ppm: 0.85(s, 3H), 1.10(s, 3H), 1.35(s,
3H),1.43 (s,9H), 1.74-1.78(m, 1H), 1.88-1.89(m, 2H), 2.15-2.20(m, 2H), 2.50-2.52(m,
1H),2.53(s,3H), 2.82-2.86(m, 1H), 4.52(s, 1H), . m/z(M-100)+ H: 224.2.



5 1H), 3.78-3.82(m1H), 4.1-4.2(m 2H), 4.82-4.84(m111), 7.3-7.34(m 211),
8.0- 8.06(m 2H). mz(MH): 426.1.2. Exanple 67:

(2S, 48) - 4wbl20mwooodu3 ( 2- ( (18, 3R) - 3- (3-1 sppropyl-1, 2, 4- oxascaaBoibenod)s
2,2,3-trinethyl cycl opentyl am no)acetyl )pyrrolidine-2-carbonitrile 10

Pr epar ed accor ding to procedure described in exanple 64 starting form

(1R, 39) - 3- V. ycI gpent anecar boxylic aci-d and
N- hydr oxy- 2- t@?%ﬁgﬁ ﬁ"&ﬁ%bi (%5 Sl'% Wwrrdiazadsrylimethid) ¢ | ng poi nt :
82-85 C. 1Hcywipenthfi@ibivehy Gloclidyide ppm 0 60(s, 314), 1.18(s, 314), 1.32(s,
3H), 1.36(d, 611), 1.50- 1.8(m é?% ae- 15-2.39(m 211), 2.61-2.86(m 2H),
2.99-3.09(m 211), 3.44-3.78(m +H “153. 87- 4. 05(m 211), 4.95 (d, J=9. 2,
0.8H), 5.20(d, J=9.2, 0.211), 5us ’ 0.211), 5.45(d, J=52, 0.811);
mz(MH) . 392. 2. Exanpl e 68: HCl CHs

(12% j1182)x;1d||:| ug}ﬁ %@ étzﬁf\yf?tfﬁ%ﬁﬁl gﬁﬂoﬁcﬁ@@&yﬁir"i’%w H‘]g‘l’g‘ E‘é‘i‘tlﬁ’@n‘i’ﬁ rile

Prepar eds si iitdrridédiite sRyanpl28e §@ B8 itdIY ih QP! acetate at 0 °C and th i
(1R, 3S) - 3- (et hoxyca@Bon 1) 2- 20 ?I‘I rre%yl cyclaopentaélnec%felg%ioyl ic acid

N- hydr oxypy‘?‘lxéﬁrﬁé"’ag SEH%&&HOHM&WP%{@MG fox1 2HB Jheryolatifs3vers reu@ved wpdétg, Of f
Whi t | 0. 68(s;
ite soli dredddl zkéaﬂlré)gf(xd‘ﬁrturgtg@ wli:ﬁchlghyl Lo ffoi}&)%%%%% Fbofgjp_

3H), 1.25(s, 311 : , 1.59-1.61 2.10-
2.30(m 2H)& Off whitpstieky massy )\H\mz(@gmmwmﬁmm)gmmmmmgst mj,)

551 e oA i ™ o Rl b, s

8 H)2H)8 1575)4?51(}@,2 %ﬁﬂﬁgo-@sm,,m&?@@& ﬂﬁﬁn&&\dl(-l-ll) 2442, 8. SZ(dEXJ 8I 16 Hz
) . 4. . S a
(25, 49) - 4- rtepzd: o ( 24??%??%%)“?‘29:13%@]‘%%%%53‘! “(36'3" ﬁ(%fm?ﬂ!;"?%)“-

1,2, 4- oxadimdiazoﬂ-yyl)mylmb'l)@enmyﬁ@mrﬂﬁa)a&&yl yrPolidid-2-darb8nidrikcar bonitrile 5

Prepared simlar to exanple 64 using ( - 3- (rret hoxycar bonyl) -1, 2, 2-
trimet hyl cycl opent anecar boxyl i c i dMe H N

1V' - hydr oxypyri di ne- 3- car boxi | j/ali nﬂ@&/@:s g, Of white solid. Melting
point: 70-75 C. 1H NVR (400M, ppm' 0.63(s, 3H), 1.2(s, 3H),

1. 4(s, 3H),Tola &frel: s@gﬁeﬁ},ioﬂ-w the %teBJI 1illte§f}édﬂte %d’.%g, 82%%310&( Rlco, (0.148

15 g, 1.07 mmol) and KI (0.020 g, 0.12 mmol) in 1 mL of DMSO was added a DMSO

solution of intermediate 20 (0.051 g, 0.269 mmol) and the reaction mixture was stirred

for 12 h under nitrogen atmosphere. After c;ompletion of the reaction, it was diluted

with ethyl acetate and water. The layers were separated and the aqueous layer was

washed twice with ethyl acetate. The combined organic layers was dried over

20 anhydrous Na,SO4, concentrated and puriﬂed by chromatography to yield the product

. as 0.03 g, off-white solid. Melting point: 121-123°C. 'H NMR (400MHz, CDCls) &

ppm: 0.98(s, 6H), 1.04(s, 3H), 1.3-1.42(m, 1H), 1.84-1.9(m, 3H), 2.17-2.4(m, 2H),

2.58(s, 3H), 2.62-2.88(m, 2H), 3.41-4.02(m, 4H), 4.96 (d, J=9.2, 0.8H), 5.25(d, J=9.2,

0.2H), 5.37(d, J=52, 0.2H), 5.45(d, J=51, 0.8H); m/z(M+H): 378.2.

25 Example 55: | (ZS,4S)-4-Flu0ro-1-(2-((1S,3S)-1,2,2-trimethyl-3-((5—methyl—l,2,4-

pxadiazol-3-yl)methyl)cyclopentylamino)acetyl)pyrrolidine-2-carbonitrile

Me

)\\/Nn /<\§gMe



10 2H), 2.66-2.74(s, 1H, 2.9-2.95(m 1H), 3.02-3.06(m 1H), 3.41-3.78(m
3H), 3.93- 4.02(m 1H), 4.96(d, J=9.1 Hz, 0.8H), 5.25(d, J=9.1 Hz, 0.2H),
5.35(d, Jwb2o0tdz79032H), 5.45(d, J=52 4,0 0.8H), 7.42(t, pédxABAd0/bimposlH) ,
8.37 (d, J=7.96 Hz, 1H), 8.73(d, J=4.64 Hz, 111), 9.31(s, 1H); m z(MH):
427.2. Exanple 70:

(2S,4S)-4-Fluoro-1-(24(1S,3R)-2,2, 3-trinmethyl-3 (3(pyr|d|n4§%

151, 2, 4- oxafieR3s SS“W)“&)%?‘BEJ%%WS%1Ht6§"a‘?f’é"’ct§/ll’iﬁ?ﬁ%!qupﬁémﬁ 8 hénitrile
Prepared Si r I A AUSiAPC !

(TR 3 - 3. (T solil SRR Ry IYSLAIC. HAMR (OONHE CBCI)S PP 9905, aci o
and N-hydro H})ﬂ?‘tﬂ%rﬁéiml@a@sbém nhﬂahiiﬂal, 1H)Dl 0"8-166(11{)‘4H)wﬁ|2t-%4(9f0|2i}ﬂ Mel ting

0, 1 SR 5, S AT AR SO0 T, O O 05

2 12 2. 22 ( =92z, (RIH9536@61=52 Hr.2HR 585(® Jﬂﬂ(ﬁﬁz W:§H);. 20/904-8103782.1H)

ﬁ'zf”b?')"zﬁo“”E bt 5 2% Phosgrfo-Gi§ S0 Jamb ool uorbagtlyh ;25 55

Hz, 2H), 8. &3l é-oxaddidgzol-3-ymetRyH) cycldpéniMhld)mo)%?tylapynﬁ'ﬁluﬁnél-ma:hﬁbomtnle
(2S,49)-4-Fluoro-1-(2-41R 39) - 2, 2, 3- t(,,l Nt hy1-3-(3-(Pyridin-4-y1)-

1, 2, 4- oxadi azol - 5-yl ) cycl openf = )py #0l i di ne-2-carbonitrile WO
2010/ 07941399PCT/ |1 B2010/ 00000 epar to exanpl e 63 using al

S, 3R) - 3- (net hoxycar bonyl) - 1, 2)\2-X ri net | #pent anecar boxyl i c acid and
N-hydr oxypyri di ne- 4- car boxi m dam de. 0. 020 g, Of white solid. Melting

poi nt : 167 $h-1C BRI G 5 3(s, 3H),
o ats, \N%VR( £4) t@@é@i 3»‘@(55(1 ro&eﬁﬁrﬁ) b %%—H)r%adlgzog-,

2.66-2. 1791( n?»-y!)m)ethy»cwown%@ﬁbamm 3. 04- 3. 08(m 1H) 3. 43 3.54(m 2H),
3.64-3.79(m 1H), 3.93-4.02(m 111),,.4.96(d, ¢=9.1 Hz, 0.8H), 5.15(d, J=9.1
Hz, 0.2H), 5.32(d, J=52 Hz, 0.21-%, M&S(g J =51 Hz, 0.8H), 7.97(d,
J=9.42 Hz, 2H), 8.77(d, J=4.88°5"" f{ Hy: 427.2. 10 Exanple 72:

(2S, 4S) - 4-Fl uoro-1-(2-((1S,3R) -2, 2, &2 w1- 3- (3-(pyrazin-2-yl)-

1, 2, 4- oxadi 22 Ql s&utidn 6?@&;@!@ I liamsng YAmi YLD SR dr Sy bonptrile
s @[g XE 1I§jl3 ci\il:ﬁ melt ho>£ﬁ5t:ar bonIn ﬂr?[] 2-trimet hyl
y

P d | t
c;grg[):nt Z'ng@ﬁ{y&y%ogénang?aab% (RIEPR mae&rygpwtarmeﬁ@tez 18 29160 30%i dani de.

15 0.04 9 Wﬂré la‘irﬁhé goluﬁ@i hd ﬂ&cﬂ&'dnih ex§1§pl%054csteﬂ-|'f|) %M%ac%l?’) S
ppm O. 46(s, 3H), 2H), 1.8-1.87(m 1H),

2.2-2. 3 m anilbéﬁ‘ﬂdezm@déedﬁpéﬁprrq%t rocm @alpsraew fﬂr SZHSF ¢ @acfionigg(eyas2H) ,

? g ]2- az 97( onéé'rgtpateﬂ &ﬁ{e{d ’redllcgd lare"?u’re saﬁ%'%te% §\I7a2 ’ soiﬁt%g%w% ad dzes_%l 7; ( 3?( d,

J=1.68 Hz qzqtlﬁcte«bm@thﬂwgetatm{(lzéwh) :and pegagic lmrs@ran@n@nem washed with
(2S,49)-4-F 4( 3 y1-13= y 2
oxadi azol - ‘ng gg%bggeenaﬁda@t%o gcdfe%?lgfl ; 2yr r o%nddfgr?ge cegr It%l;ﬁet 1,rnlﬁﬁerelalCI—BN ON
Pr epar ed smnrifad bty@obmmrthrcamﬁdgruﬂiyn NMIS(BRMEE; Ol @xppoartisty 31,1, 2, 2-
trimeth a C et d d 4 g, Of
uni to 20 oo RS TDRT LA N 1 Filsnand it R T BRE A dPhfos- 006 & Siy .
1.13(s, 3H)2H), WP 20700 OEHAA.BRCTH{IB2O100 862008, 18§ 43521s7(1H)

Step-2: (15,35)-1,2,2-Trimethyl-3-{[5-(trifluoromethyl)-1,2,4-o0xadiazol-3-yl]

methyl}cyclopentanamine hydrochloride

e S cH, /<CF3
N=
HoNitid H
o]
Hel 5{0//&[\1/
25 A solution of saturated HCI in ethyl acetate (2 mL) was added to a solution of
intermediate step-1 (0.26 g, 0.83 mol) in ethyl acetate and the reaction mixture was

stirred at room temperature for 2 h. The volatiles were removed under reduced pressure
and triturated with hexane to afford the desired product. 'H NMR (400MHz, de-



3H), 1.58-1.61(m 1H), 1.71-1.76(m 1H), 2.2-2.25(m 2H), 2.38(s, 3H),
2.65- 2.73(m 1H), 2.8-2.82(m 1H), 2.97-3.02(m 111), 3.38-3.42(m 1H),
3. 48- 3. 5ayon20ioi79413. 62- 3. 74(m 111), 3,91-4.0(m 1H), 4pred({s2010wHod Hz,
0.8H), 5.18(d, J=9.2 Hz, 0.2H), 5.35(%, J=52 Hz, 0.2H), 5.45(d, J= 52 Hz,
0.8H). mz(MH): 364.2. Exanple 74:

(2S, 49) - 4Fluor01(24(182§%223tr|meth 3-(3-neth

oxadi azol - SDMYDyE pepeh8Ys.aThin 886G,  BHs 3. di Fel 92e.4 I‘Boﬂl16§'r1 &3@’“0\1 HH3C

111 2H), 1.9-1.96(m, 1H), 1.21-2.22(m, 1H), 2.68-2.74(dd, 1H), 2.92-2.97(dd, 1H), 8.0(bs,
3H). m/z(M-+H): 278.1.
Step-3: (2S,4S)-4-Fluoro-1-(2-((18,38)-1,2,2-trimethyl-3-((5-methyl-1,2,4-
5 oxadiazol-3—yl)methyl)cyclopentylamino)acetyl)pyrrolidine—2-carbonitrile

%; h’ifB‘/( ‘<

To a stirred suspension of the step-2 intermediate (0.095 g, 0.50 mmol), K,COs (0.138
g, 1.0 mmol) and KI (0.033 g, 0.2 mmol) in 1 mL of DMSO was added a DMSO
solution of intermediate-20 (0.095 g, 0.5 mmol) and the reaction mixture was .stirfed
10  for 12 hours under nitrogen atmosphere. After completion of the reaction, it was
diluted with ethyl acetate and water. The layers were separated and the aqueous layer
was washed twice with ethyl acetate. The combined organic layers was dried over
anhydrous Na;SOy, concentrated and purified by chromatography to yield the product
' 0.02 g, White solid. Melting Point 130-131 °C. '"H NMR (400MHz, DMSO) 8 ppm: -
15 0.92(s, 6H), 1.12(m, 3H), 1.3-1.45(m, 1H), 1.6(m, 1H), 1.7-1.75(m, 2H), 1.27-2.29(m,
2H), 2.69-2.78(m, 2H), 2.86-2.91(d, 1H), 3.3-3.99(m, 4H), 4.94 (d, J=9.2, 0.8H),
5.15(d, J=9.2, 0.2H), 5.35(d, J=51.2, 0.2H), 5.44(d, J=51, 0.8H); m/z(M+H): 432.1.
Example 57: (25,4S)-4-Fluoro-1-(2-((1S,3S)-1,2,2-trimethyl-3-((5-(triflucromethyl)
-1,2,4-0xadiazol-3-yl)methyl)cyclopentylamino) acetyl) pyrrolidine-2-carbonitrile

20  methanesulfonate
‘ .0 HMe Me

NG Ny _[-Ve CFs
@ , . H N=(
"’//4\ 0
4 " CH,SO;H N ‘

Example 56 (20 mg, 0.046 mmol) was dissolved in ethyl acetate, to this added (4.4 mg,

0.046 mmol) methanesulfonic acid diluted in ethyl acetate and stirred for 2 h. The solid

separated out was decanted, washed with ethyl acetate and dried. 0.02 g, White solid.

25 | Melting Point 130-131 °C. '"H NMR (400MHz, D,0) § ppm: 1.11(s, 6H), 1.39(m, 3H),

1.52-1.61(m, 1H), 1.83-1.9(m, 2H), 2.06-2.11(m, 1H), 2.38-2.4(m, 1H), 2.49-2.5(m,

1H), 2.61-2.63(m, 1H), 2.75(s, 3H), 2.79-2.81(m, 1H), 2.82-2.85(m, 1H), 3.76-3.95(m,

~ 2H), 4.02-4.24(m, 1H), 4.74-4.79(m, lH),. 5.10 (d, J=9.2 Hz, 0.8H), 5.28(d, J=9.2 Hz,
0.2H), 5.50(d, J=51.2 Hz, 0.2H), 5.55(d, =52 Hz, 0.8H);m/z(M+H): 432.1.



CH3 CH, O N CH, Prepared simlar to exanple 64 using

((1R, 3S) - 3- (et hoxycarbonyl )-1, 2, 2-trinmet hyl 10 cycl opentanecarboxylic acid
| V' - hydr owpebtvarmpssdan de. 0.06 g, OFf white solid. Ml pcomgBmad/odonogl37- 141
C. 11-1 NVR (400MHz, CDC13) 8 ppm O.8%3(s, 3H), 1.1(s, 3H), 1.19(s, 3H),
1.55-1.58(m 1H),- 1.69-1.77(m 2H), 2.14-2.29(m 1H), 2.38(s, 3H) 2 65-
2.85(m 2H), 2.97-3.02(m 1H), 3.42-4.05(m 4H), 4.95(d, J=9.2 8H),
5.25(d, J=Example, 58: 2I8,4S5-13B (1S, 33X (SHert-ButyH],2 ,%omg(aaol-%rﬂ)mthw 0. 8H)

m

z(MeH) : 2-
(S) - 1- ( 24( i%%é}méﬁ%“@g"oe?ﬁ‘?mm sV uoopyrrolidine Ziearbonitrlle, 5 1
octan- 1-yl am no) acet yl )pyrrgll ne @ec H'sQ‘OﬂI ’f‘3F| fe Me MeH O crl MeN rfN e
To a stirred suspension of ®: 13 g, 0.61 mml), K2CO3
(0.17 g, 1.2 mmol) and KI ct ytlc@;ﬂ m. of DMBO, internediate 21
(0.106g, 20 0.6 1 nmol) was ed. The ré&ac ;\l/ n m xture was stirred for 8 h
under nitrogen atnosphere. ter conpletion of the reaction, it was diluted
with ethyl Siget: aére-batd(193Sp6- ((SIhet-buaybts4madxascd-r3&urlhﬂﬁﬂyla-ﬂ@,l-he agueous
| ayer was washed tw ce V\%@[}) n@g% acetate. The combined organic |ayers was
dried over tﬁﬁﬁ?ﬁ""@ﬁ‘é’ centrated and purified by silica colum
usi ng 2% net hanol i n dichl oronet h@pemto { el @t he 25 product as 0.025 g,
white solid. Melting point 141-444\C 11- ‘(400MHz, CDC13) 8 ppm
0.8(s,  311), 1.1(s, 3H), 1.2(&=~3 24,800 1. 88(m 2H), 1.91-1.98(m 3H),
2.09-2. 21( 3H),, .2.29-2. 31 .21~ 0 1 54(m
1H), 3.88- nllos"? gé‘ctb"d‘,ofﬁj‘}eﬁ‘lﬁ"g}f{csf‘c‘ '?ﬁﬁ’%@%%lézfgp?wcﬁl éh)%?g%ﬁl e 76:
(2S., 49) - 4-0idoaorfolds)( wad hiicdRnd3 stiyedl, ort 2th aembhly'l (8L B [Graminodo[ 3. 2. 1]

octan-1-yla acet l.i.di ne- 2-car e P 2010/ 08

To a sti )r/r e(BYCE Mﬁﬁ EgﬁﬂmFﬁf'l@?‘W&P&ﬁ %m?tﬁ Qg’r e(r%de6g& ﬁ%g)?

(0.27 g0 1. e&aﬂﬂm% E(OdSNg, coe(malsytma) a@® uddedi aindZCGrinnmsfd fHVB{firrmmtl’étqn”edl ate 20
(0.125 g, 0.66 mm? %{ The .reacti a?d'” for 8 h
under ni trd@@ﬁleﬂo%toifrﬂgap?ﬁé?’elt indituted G PaEr- Qﬂ‘ g]ﬁy?rh‘é’asr SRR T was

diluted witd ﬁiﬂﬁ}er%@ﬁﬁ%&o@éﬂ@nﬂm&fs NaIS'@t hlﬂV@fﬂSerwafeé oﬁapfaWaaztped Thad t he .
aqueous Iayer was washed twice with eth acet at e. éﬁgﬂg& Eefdreorganl C
fP

| ayers was awdeadateriad rwass disarlutdsinNgRem (2 d%)c%"rﬁl?e&feédo §by silica
o, TGPl B LT g 2l parmses
9.2, 0.pH), dlﬁteﬂ‘&(lm ethybdcetale 204 wakr.JBedayes ﬁ@g sepﬁrgpg -They cggmq.q_da,yer?,g?

dried over Na;SO4 and concentrated on a rotavapor. The crude material is purified by

column. 0.321 g, Off white sticky mass, .IH NMR (400MHz, CDCl3) & ppm: 0.85(s,

3H), 1.10(s, 3H), 1.35(5, 3H), 1.40(s, 9H), 1.43 (s, 9H), 1.74-1.78(m, 1H), 1.88-

1.89(m, 2H), 2.15-2.20(rh, 2H), 2.50-2.52(m, 1H), 2.82-2.86(m, 1H), 4.52(s, 1H).

20  m/z(M-100)+H: 266.2.
Step  2: (1S,3S)-3-((5-tert-Butyl—1,2,4-0xadiazol-3-yl)methyl)-l,2,2-trimethyl

cyclopentanamine hydrochioride
CHs

HsC  CHa N/O CHs
HaC H \ /
N CHs

A solution of saturated HC! in ethyl acetate (2 mL) was added to a solution of
25  intermediate step-1 (0.315 g, 0.86 mmol) in ethyl acetate and the reaction mixture was
stirred at room temperature for 2 h. The volatiles were removed under reduced pressure
and triturated with hexane to afford the desired product. 07250 g, White solid, "H NMR
(400MHz, d¢ DMSO) ppm: 0.80(s, 3H), 1.11(s, 3H), 1.35(s, 3H), 1.40(s, 9H), 1.74-



Exanpl e 77: (28, 4R)-4-Fluoro-1-(24(1R 5R)-3,5, 8, 8-tetranet hyl - 3-azabi cycl o
15[ 3.2.1] octan-1-yl am no)acetyl)pyrrolidine-2-carbonitrile Prepared

sim | ar twoewsnmpba375 by coupling int eg.Kr/Edl ate 16 and i rcenpedo/aioeo22. Me
MOH O CN Me Me 0.015 g, Wite solid lting point 74-79 C. 1H NWR
(400M—|z CDC13) 5 ppm 0.8(s, 3H), 0.9(s, 3H), 1.0(s, 3H), 1.59-1.66(m

> b(m by, 30 IR Al 250 b5 500y Stk D . AF0T R MR U 75
Zst 3 Ezl 201H};|)8,04&>503H)tm/zmﬁ1 22682, 0. 2H), 5.25(d, J=51.2 Hz, 0.2H), 5.35

(S) - 1- (24( 1%%1’5%) 83%53118&2@3%%1%33%612ef&7%¥a@[@053-11)5'@ﬂaﬁ 14231

am no) acet y kjmyhyieyél 1IZmAR) R 4-HhSropgradiai EE-QR%ES& ﬁilé" lar to exanple
75, bi/ COU%|rI ng ?n%,e?érregy altngfy%G gjn)é i nt g%)grrlgdl alte . ' g, Wite solid. 1H

NVR (400MHz, CDC13) 8 ppm Ow 2 g ”Q CHBH) 0 9(s 3H), 1.25(s,
111), 1.59-1.67(m 3H), 1.86( N rﬁ 311), 2.23(s, 311), 2.29-
WO 2010/ 079413102PCT/ | B2010/ Q0008 - 2 P/ ,\4 - 2.53-2.56(dd, 1H),
3.35-3.43(m 2H). 3.59(bs. 1HM. 4.74-4.76-4.66(m 1H) . m z(MH): 319. 3.

Ex I 9: .
( S;Jmp ?24( 1”&0 251 I%ﬂ_red sus%ensmn r%ta" ttlheys]tﬁp 2 bn)gegmgdlate é%?: (,ESI(%IO(%F?OQ I_I.<_°L Q4 g) 54fg,

yl ani no) acet: 0% ywsyel) and Hil {8084 @afomintol) inel @N. 6 DMID veassidded edDMISSpensi on
of the int el iRk tdifeldlttR @.189 g,23.9@1mn31) anlﬁzt%eagtlon HixJire was stirred

for 12 h under nitrogen atmosphere. After completion of the reaction, it was diluted
10 with ethyl acetate and water. The layers were separated and the aqueous layer was
washed twice with ethyl acetate. The combined organic layers was dried over
anhydrous Na;SO;, concentrated and purified by chromatography to yield the product
0.13 g Off White solid, melting point: 152-154°C. 'H NMR (400MHz, CDCI3) ppm:
0. 89(s, 3H), 0.91(s, 3H), 1.09(s, 3H), 1.42(s, 9H), 1.58-1.79(m, 4H), 2.27-2.36(m,
15 2H), 2.56-2.79(m, 3H), 3.30-3.60(m, 2H), 3.75-3.77(m, 1H), 3.90-3.93(m, 1H),
4.95(d, J=9.2 Hz, 0.8H,), 5.15(d, J=9.20 Hz, 0.2H,), 5.35(d, J=51 Hz, 0.2H,), 5.5(d,
J=51 Hz, 0.8H); m/z(M+1): 420.2.
Example 59: (28,4S)-1-(2-((18,38)-3-((5-Cyclohexyl-1,2,4-oxadiazol-3-yl)methyl)-
1,2,2-trimethylcyclopehtylamino)acetyl)-4-ﬂuoropyrrolidine-2-carbonitrile

,C< Me Me, Me \p
20 ]

Step 1: (18,3S)-3- ((S-Cyclohexyl-l 2 4-oxadlazol-3-yl)methyl) 1 »2,2-trimethyl

cyclopentanamine
Me
vll
HzN\‘ >\N

To a solution of tert-butyl{(lS,3S)-3-[(ZZ)-2-amino-2-(hydroxyimino)ethyl]-1,2,2—
25 -trimethylcyclopentyl}carbamate ‘(prepared in Step-1 example 56)(0.3 g, Immol) in
toluene, pyridine (0.079 g, 1 mmol) and cyclohexanecarbonylchloride was added and

stirred for 3 hours. The reaction mixture was refluxed for another 12 h. The reaction



0.79 mmol) and KI (0.049 g, 0.3 nmol) in 2 nL of DVBO, internedi ate-21
(0.046 g, 0.27 mol) was added. The reaction m xture was stirred for 8 h
under ni twogemnyebsmwsphere. After conplgfion of the reactconp2oib/owass di | ut ed
with ethyl acetate and 10 water. The |dyers were separated and the aqueous
| ayer was washed twice with ethyl acetate. The combined organic layers was
dried over anhydrous Na2SO4, concentr at ed andé\ﬁurlfled by silica colum

chr omat ogr p&lwuregllhgbdn\ﬁlﬁfhaﬁhm aqeftay iveashad it OHAN HOL By logcgiaten leyefr weuct .
0.009 g, W | | .
0 99(s 9 3r) éetpgra&(g/gﬁ&d Joh&glérgfzeﬂ glte?l&lze %lﬁ'&'%ﬁ: b\))(]smcléll\égl\.ﬁm?tpa%to % m pp
152H), 4. 06¥sing 26% @thsl a@tate]_m)hexmesoq/m(Mﬂ.b.lowg;( MiFe: prodiat that @t@l m o

80:(9)-1-(2 t 1-

am Elog acegy %’slgxrsr?ﬁ%eddm ngcr O%Xé'ﬂ?l?l @%%a&%t%l %bpgl{g@ lrarw>eé e

suspensi Hn @ﬁnH)rveismdd@iramédﬂmtl@l m&t@@ Wasgi;lrr@lﬁgoomtﬂn)nermem tQVO ho@érsg, 1.1 20
ol ) and | 516( Qlolgtf]l%%g\'e 1 %ﬁmnb llédl?cecm‘ ressur%g) trl rate S;ﬁ% 290 (0.081

g, 0.47 mo e reacti on m ¥ rre under
ni trogen at affephies desirdf pexueotsp Mmkqmowﬂ{i,me-mmys@pm |0t8(34\/8$1)d0 peted with

vas vached D0k d b LRy POt aF it oo FRE CRottlr Fi SRGar™0. A Syt B st ed

over anhydr gup 2N3 253 m, nwzemizmnﬁdlmpﬂmuf um 826k, tHr) $obibsamol uMm

chr omat ogr aphy us ororret ane to yield the product

0 000, VoI | SEbsts ST RS CrohraY L drkmaiagb D methyBtis 23

0.94 311 - 1 2.18-2.21
21 (; > izrméﬁth%fmggpe%)ﬁ)lalg%to%e%aﬁﬁﬁﬂ%rof}ﬁ)rohém§-§ cllrlﬁ)fhﬁt'ﬁle 32') 5. 38(m 3H) (m
3.53-3.56(m 1H),

L j}ﬁi\é’/g 1

To a stirred suspension of the step-2 intermediate (0.15 g, 0.50 mmol), K,CO; (0.138
g, 1 mmol) and KI catalytic amount in 1 mL of DMSO was added a DMSO solution of

15  intermediate 20 (0.95 g, 0.5 mmol) and the reaction mixture was stirred for 12 h under
nitrogen atmosphere. After completion of the reaction, it was diluted with ethyl acetate
and water. The layers were separated and the aqueous layer was washed ‘twicé with
ethyl acetate. The combined organic layers was dried over anhydrous NaySOy
concentrated and pur’iﬁed by ‘chromatography to yield the product. 0.050 g, Off white

20  solid. Melting point:152-153°C. "H NMR (400MHz, CDCl;) & ppm: 0.9(s, 6H), 1.2(s,
3H), 1.3-1.45(m, 2H), 1.40-1.85(m, 11H), 2.04-2.07(m, 2H), 2.26-2.29(m, 2H), 2.56-
2.68(m, 1H), 2.74-2.78(m, 2H), 2.90-2.92(m, 1H), 3.30-3.34(m,) 1H), 3.48-3.53(m,
1H), 3.60-3.8(m, 1H), 3.85-3.95(m, 1H), 4.95(d, J=9.2, 0.8H,), 5.25(d, J=9.2, 0.2H),
5.35(d, J=51, 0.2H,), 5.5(d, J=51, 0.8H);). m/z(M+ H): 446.2.

25 Example 60: (2S,4S)-4-Fluoro-1-(2-((1S,3S)-3-((5-(hydroxymethyl)-1,2,4-oxadiazol
-3-yl)methyl)-1,2,2-trimethyicyclopentylamino)acetyl)pyrrolidine-z-carbonitfile

Me  _Me
CN Me H N Q\—(\OH
N < 7",
. N ’///<\ fe)
o

Step 1: Methyl 3-(((1S,3S)-3-(tert-butoxycarbonylamino)-2,2,3-trimethylcyclo
pentyl)methyl)-1,2,4-oxadiazole-5-carboxylate



3.69- WD 2010/ 079413103PCT/ 1 B2010/ 000008
Exanpl e81: ( 2S, 4S) - 4- Fl uoro- 1- (24( 1R 5R) -5, 8, 8-tri net hyl - 3- oxabi cycl o
[ 3. 2. 1] oaoweneib/yrdari no) acet y1) pyrroli di ne- 2- car boni tri | eciH3Bd®o¢d8es To a
stirred suspension of internediate 18 8()0. 0.55 g, 0.325 mmol ), K2CO3 (0.134
g, 50.97 mol) and KI (0.053 g, 0.33 mmmol) in 2 nL of DVSO internediate
20 (0.61g, 0.325 mml) was added. The reaction m xture was stirred for. 8 h
under nitrogen atnosphere. After cor‘rRAI eti onfof the reaction, it was dil uted
with ethyl acetate and water. ‘Th "y ens N\@{)e\o\separ ated and the aqueous
| ayer was washed twice with et hﬂ?@fgﬁ The®conbi ned organic | ayer was
dried over .anhydrous Na2SO4, cficent rat edvid and purified by silica colum
8 h B 8r7nat o\% dihy seditiog Txlé!zehabum (1SS @EpPreminen(tydroxyismino)etzll g 2okuct .

. g, ite solid. I+ N 40 / ; . 86(s,
3H), 0.94(sM ﬁb"!‘;y%."%‘?“ﬂl}r‘iﬂ%%m(“tzr %“’%ﬁ%&%‘%ﬂ?@o@@g i‘ﬁ@“r’rlfsgm,(
2.64- 2. 72(imtolhtde, (18 nfI3; Byrlif(ed(0.317HD, 80 Hmles] kd etBylag@. BOide (RBH3 g,

3. 49- 3. . 69-
558( rg.O ]rh oles W66196 added at 0-5 °C, and stirred for two hours. After two hours reaction

_ mixture was heated to 120-125 °C for 12 hours in an oil bath. After completion of
reaction, toluene was removed under reduced pressure and diluted with water and ethyl
acetate. The organic layer was dried over Na;SO4 and concentrated on a rotavapor. It
gave brown colour sticky mass, which is purified by column chromatography. 0.25 g,

10 Off white sticky mass, "H NMR (400MHz, CDCl3) § ppm: 0.85(s, 3H), 0.97(s, 3H),
1.32(s, 3H), 1.43(s, 9H), 1.46 (s, 3H), 1.72-1.78(m, 1H), 1.88-1.89(m, 2H), 1.97-
2.00(m, 2H), 2.40-2.42(m, 1H), 2.64-2.68(m, 1H), 2.84-2.88(m, 1H). 4.50(s, 1H), 4.52-
4.56(m, 2H), m/z (M-56)+ H: 326.1. '

Step 2: tert-Butyl (1S,3S)-3-((5-(hydroxymethyl)-1,2,4-0xadiazol—3-yl)methyl)-

15 . 1,2,2-trimethylcyclopentylcarbamate

M Me

Meq ef . N\(\OH
N “,

BocHN® . N\ ©

To a solution of step-1 intermediate (0.26 g, 0.6 mmol) in THF (10mL), NaBH, (0.051

g, 1.36mmole) is added and stirred for two hours at 0-5 °C. After completion of

reaction, THF was removed under reduced pressure and diluted with water and ethyl
20 acetate. The layer was separated and the organic layer dried over Na;SOs, and

concentrated on a rotavapor. The crude material was purified by column

chromatography. 0.090 g, Off white sticky mass, m/z (M+1)-100: 240.2.

Step 3: (3-(((1S,3S)-3-Amino-2,2,3-trimethylcyclopentyl)methyl)-1,2,4-oxadiazol-

Me  Me -
e gl
N “,
HzN\\ ”//<\N/o

25 HCl
A solution of saturated HCI in ethyl acetate (2 mL) was added to a solution of

5-yl)methanol hydrochloride

intermediate step-1 (0.085 g, 0.2 mmoles) in ethyl acetate and the reaction mixture was
stirred at room temperature for 2 h. The volatiles were removed under reduced pressure

and triturated with hexane to afford the desired product 0.055 g, White solid, "H NMR



3.71(d, J=9.6 Hz, 2H), 3.83-3.92(m 1H), 4.93(d, J= 9.2 Hz, 0.8H), 5.12(d,
J=9.2 Hz, 150.2H), 5.35(d, J=51 Hz, 0.2H), 5.45(d, J=51 Hz, O0.8H).

m z( M+H) :w82d10h7983anpl e 82: 90 PCT/IB2010/000008

(2S, 4S)-4-Fluoro-1-(24(1S,5S)-5, 8, 8-trinmethyl-3-oxabicycl o 3. 2. 1]

oct an-1-yl am no) acetyl.) pyrrolidine-2-carbonitrile Prepared simlar to
exanpl e- 80 coupling internediate 19 and internediate 20 N-9= H3c cH30

H30 f) 20 r@XOMH; ds PS03 6 ppop-83(4FED. 8.956( 3D, 329 (sp 3Hps | 1.45-Bf(m, EHpo( g,
%Zj-g H2. O gk tlrs - A3 G952 06 0t i) 22,1 Rutf a8 25352578a, Baflys-mT z(MeH)
25Exanpl e82. zzz@,As))As&(ngo,wswm 1H). 833 (bs+3H), 2/ R4 1- y1) propyl) - 2, 2, 3

N fvé:vge}vgyl\ﬁ% 9%‘{%#@&1}) O LY 58)-3- (s h R MEMPH 1T LG Gal 29! V11 e
3RFMet | i5Y1. iddthyD-AcH z}twmbmglcydloydqtylﬁmmo&wt)ﬂ)pptﬂoydmydkmpmmade car boxyl at e
0.Me To a solution of step | internediate of Intermediate | (0.59 g, 2.7
mmol) in THF 5 nai ntai ned unde ab bdr ane- di met hyl sul fi de
conplex (0.28 nL, 6 mmol) wag/aagde /cand stirred at room
tenperature. After conpletidn of the reaction, the reaction was quenched by
oxone Nggg O\gﬁt @gmrdae@@pdn@lan 61;1 thretsi(fjep -Makrgediste (0. Eﬁg,vG.Wm_?_tolmym(a@;a@oamea dried
over nd con ed under uc essure. ude. praoduct was
purified byg ’Efﬁ?{) FRAG MY ‘Pd“gi sz%géswge %ﬁeie%‘i\ﬁiéaggﬁl pr oduct .
NMR (400 M*them&é 20 g() )] %9)(§mm%ﬁ)and IheGrddction ﬁﬁﬂtﬁlr,e was 58r&d fod 14 hunder
1.36-1.41(m, 1H), 8(m 2 79-2.84(t, J=9.2

-2.19(
oxone, lﬂl)mtregeszn@osebf(ra Afﬁf@na F%%?féhe @Fﬁtwnelt 583 éljfut@drbvnh Bhylaessely: 201. 2.
Step 2: Néta{amlwa(téiSTh&@ym% WQE Bdphrated ahdIhé HiuBBLN Y GYRACREMEARRCE AitROXY| at e

M? e9' MeMe
, ethyl acetate The combined organic layers was dried over anhydrous NaySOy,

concentrate(i and purified by chromatography to yield the product. 0.016g, Off white

solid. Melting point-147-149 °C. 'H NMR (400MHz, CDCls) & ppm: 0.94(s, 3H),
15 0.97(5, 3H), 1.10(s, 3H), 1.40-1.42(m, 1H), 1.55-1.80(m, 3H), 2.20-2.40(m, 2H), 2.55-

2.70(m, 2H), 2.81-2.87(m, 1H), 3.30-3.34(m, 2H), 3.40(s, 2H), 3:50-3.55(m, 1H), 3.61-

3.69(m, 1H), 3.90-3.99(m, 1H), 4.95(d, J"—‘9.1’6 Hz, 0.8H),5.15(d, J=9.16 Hz, 0.2H),

5.37(d, J=50.8 Hz, 0.2H), 5.44(d, J=50.8 Hz, 0.8H), m/z(M+ H): 394.2.

Example | 61: ‘(2S,4S)-4-Fluoro-1-(2-((lS,3S)-3-((5-isopropyl-1,2,4-0xadiazol-3-

- 20 yDmethyl)-1,2,2-trimethylcyclopentylamino)acetyl)pyrrolidine-2-carbonitrile

(C(\(\ %LMG

CH3SO3H

methanesulfonate

Step 1: tert-Butyl (1S,3S)-3- ((5-lsopropyl-1 2 4-oxad1azol-3-yl)methyl) -1,2,2-

e

BocHN'

To a solution of tert-butyl {(1S,3:5)-3- [(22)-2 am1no-2 -(hydroxyimino)ethyl]-1,2,2-

trimethylcyclopentylcarbamate

25

trimethylcyclopentyl}carbamate (prepared in Step-1 example 56) (0.300 g, 1.0
mmoles) in isobutyronitrile (7mL), ZnCl; (0.0410 g, 3.0 mmol), PTSA (0.057g, 3.0



COOVe 15To solution of step | internediate (1.1 g, 1.016 mol) in 30 nL of
di chi or onet hane, pyridiniumchlorochromate (2.96 g, 13.75 mol), MgSO4
(1.72 g, Wwd.281ommehp and 1.5 g of celitg was added. The peaaB2amO(WOR Ure was
stirred for 1.5 hours. After conpletion, reaction m xture was concentrated
and the crude material was immedi ately purified by silica col urm

chr omat ogr aphy .(100% afford the desired product (0.8 as 20

col orl ess | F}ﬁ%/ﬂl}jweriﬁ%d? é&ﬁ?@‘)gp g dhivaghegisd Lo 9@% qf%g("shou@lﬂ‘}fter 1.29(s,
311), 1.52- ccimﬁl&tﬁd’ﬂ ofirfééanonlls opyl 29 4rTie Mt;} 0178% ge‘?tgtf d pid 2 52(m
111),2805 é H2 5}%%&/9%? eH) emoved under dg}i‘; surar?dg

St ep3: Met hy filuted with water elglftﬂ@fl@cqm J@laae@wpﬁewa@de uheymmz laz{eewasu rret hyl
cycl opent anggaf HexXXads, M MM hydri de
(0.242 g, 10.08-mml) in dry tetrahy ?[ a§9r ?‘?%Uﬁﬁ?ﬁ&{eﬁgl @fpuﬁf?&fwn

t - but yl d? et PSIHBACS cﬁﬁe’ﬂaﬂe@t@w m&sSg 'H SIMR (460Mz, \ERCla)dd epma6.80(s,C under

b s mon) wee Q006G ARG A P8, 2D, L8 b RS b o

m xture was2H}3 i2¢li23. %iﬂmV\BHh 230-X59604 1Hp 12070 D88 (aridD e X1 7-aabaal M) hseehyl

acet at e. | ayer was dried WO
2010/ 079413 %%g@ig;%g%S over Na2SH, concentrated under reduced

pressur e anSte;irRec(lS;ﬁS)@B ((Isugdpruﬁﬂumn-oﬂmampmmw\ﬁm Rurindetifdeylo Silica
col um rorrato ra &o rd desired product (0.95 g) as colorless
I|qU|d '?"t'fﬂgié E‘ﬁ €0.72(s, 3H), 1.02(s, 3H), 1.07(s, 31-1),
1.46(s, 9|—|) 1.52- 54(m 1H) 1. 58ue1 WR3(m MH), 1.94-2.04(m 1H),
2.09-2.29(m b51H), 2.83-2.87(m HE B WH), 5.68(d, J=4, 1H), 6.93(d,
J=8, 1H). Step 4: tert-butyl 3-£3S Ma et oxy- 1,

2,2-trinmethyl cycl ope a‘f?ba solution of step-2
i nt er medi at ?(%“ti?gpﬁfn %“f)z‘fem&) I f H’Vr’ef‘?f‘é?ﬁ?)l(zf(lhb“ﬁ‘ﬁ)add%ﬁ%m tptionr ofat e Fl 21
g; 19.26 nmiatermediste Gfe ?dzrco 119%0 Bidhioleh Gn 2291 Wetadt@en e ¢ehchh ﬂﬁﬁm%tdv red at

60-65 C for 20 mn. After cor}pletlon the reaction m xture was tered
through cel fi¥id BLrgomjemparatureifpy 3 létt]@edBkaHlePné’ére\mot@r\’@éﬂtr?%wpréwumot avapor,

dried umsleradai Gifurad Wil hxamf {oc(naf@ora hee é&%ﬁ%dﬁeﬂ?w%ﬁf gfﬁgez?@ic@

colorl ess sti cky mass. 1H NWR

1. 01(2 88H)m35§: ﬂNédeMéiz @%)sﬁo]enm G8%(s, 3008, 1BDM 220s) 3HR 133- 2. 29( m
1 - :
33 3- (et hoxygg] ]b(&)ér;%z?(%l %bz ltgrg:i)rr%ot(rl}%y?hgg% g%%ﬁ?{}‘f ]ﬁBr SparoT el KR MeMe

HOwi ?,,, H GX9WR.82(m, 1H), 3.22-3.24(m, 1H), 8. 04(bs, 3H). m/z(M+1): 252.2.
Step 3: (2S,45)- -4-Fluoro-1-(2-((18,38)-3-((5-isopropyl-1,2,4-oxadiazol-3-yl)
20 methyl)-1,2,2-trimethylcyclopentylamino)acetyl)pyrrolidine-2-carbonitrile

,d\(\ \6'/<\ \(‘Me

CH3SOzH

methanesulfonate

To a stirred suspension of the step-2 intermediate (0.15 g, 0.52 mmol), K,COs (0.138

g, 1 mmol) and KI catalytic amount in 1 mL of DMSO was added a DMSO solution of

25  intermediate 20 (0.98 g, 0.5 mmol) and the reaction mixture was stirred for 12 hours
under nitrogen atmqsphere. After completion of the reaction, it was diluted with ethyl

. acetate and water. The layers were separated and the aqueous layer was washed twice
with ethyl acetate. The combined organic layers was dried over anhydrous NaySOy,

concentrated and purified by chromatography to yield (2S,4S)-4-fluoro-1-(2-((18,3S)-



(0.664 g) as colorless sticky mass. 1H NVR (CDC13) 6 ppm O0.71(s, 3H),

0.83(s, 3H), 1.02(s, 3H), 1.22-1.28(m 1H), 1.41-1.48(m 1H), 1.52-1.76(m
3H), 1. 790.288(emp413H), 2.15-2.23(m 1H), 2.25-2.41(m 1icaaB2038e@oa2( m

1H), 2.81-2.86(m 1H), 3.68(s, 3H. mz (MH: 241. 25 Step 6: Methyl
3S) - 3-(3- hydroxypropyl )L2, 2, 3-tri nmet hyl cycl opent ane car boxyl ate MeMe

(1S,

oy B (ool A PR Be Tl So Seblmnteson ) "
pasol RiftteTicabandije. f(9$,4§)04-ﬁaorm1r%te((t}rsgv%b-@s-g6@bwp@1,41 stirred for

3.46 mmmol)
over ni ght.

The, t] L Xt ) ) >
2010/ o79413W%ﬁ%?ﬁ@%%&%%%ﬁlﬁfm?ﬁ%}wla@mmwmmwwed for 30 nins.

Then the reaaboiil(%032 8, 0OS EHbERGRSAisblvdy & bl acetab& sdlifigdopver
sodi um syl phat e and. concentrat ed under reduced pressure to afford the

desired proB§hengsplPBgLe g5id{d-Scmeof-Pmmole) duil anl ethy] eastate was 2dded Sidep- 7:
Synt hesi s OftirfaRtBydnehdw. TBeN etidyl dcetath %'\g@(%ngé'\/r/rér'a’}'\%g{agq {6(1&%5 W&l%ﬁgﬂ{ﬂ ks

oxy] propyl |

10

15

20

25

cycl opent ane carboxyl ate 17
to Obtain the title compound. 0.03 g, Off white hygroscopic solid. ' H NMR (400MHz,

D,0) & ppm: 1.02(s, 3H), 1.09(s, 3H), 1.35(s, 3H), 1.37(d, 6H), 1.49-1.57(m, 1H),

' 1.84-1.89(m, 2H), 2.04-2.08(m, 1H), 2.35-2.38(m, 1H), 2.40-2.75(m, 3H), 2.80(s, 3H),

2.9-2.94(m, 1H), 3.26-3.29(m, 1H), 3.77-3.80(m, 1H), 3.90-3.95(m, 1H), 4.01-4.15(m,
1H), 4.20-4.35(m, 1H), 5.10, d, J=9.36 Hz, 0.8H), 5.25(d, J=9.36 Hz, 0.2H), 5.55(d,
J=51 Hz, 0.2H),5.56(d, J=51 Hz, 0.8H) . m/z(M+ H): 406.2.

Example 62: (25,4S)-4-Fluoro-1-(2-((18,38)-3-((5-(4-fluorophenyl)-1,2,4-
oxadiazol-3-yl)methyl)—1,2,2-trimethylcyclopentylamino)acetyl)pyrrolidine-z-

carbonitrile

CN M. Fn
HaC Ll
Frcg\“/\N@ 7 "{
H N
0 0 .

Step 1: (18,3S)-3-((5-(4-Fluorophenyl)-1,2,4-oxadiazol-3-yl)methyl)-1,2,2-
trimethylcyclopentanamine hydrochloride

Prepared similar to example 58 using intermediate fert-butyl {(1S,3.SD-3F[(2Z)-2-
amino-2-(hydroxyimino)ethyl]-1,2,2-trimethylcyclopentyl}carbamate  (prepared in

Step-1 example 56, carbonyldiimidazole and 4-fluorobenzoic acid.

RN o
e N
, HCl \O)\Q\F _

'H NMR (400MHz, de-DMSO) & ppm: 0.9(s, 3H), 1.0(s, 3H), 1.21(s, 3H), 1.43-
1.48(m, 1H), 1.65-1.69(m, 1H), 1.71-1.8(m, 1H), 1.91-1.96(m, 1H), 2.20-2.23(m, 1H),
2.59-2.63(m, 1H), 2.66-2.88(m, 1H), 7.45-7.5(m, 2H), 8.0(bs, 3H), 8.14-8.18(m, 2H).
m/z(M+ H): 303.2.

Step‘ 2: (28,4S)-4-Fluor0-1-(2-((1S,3S)-3-((5—(4-ﬂu0rophenyl)-l,2,4-0xadiaqu—3-yl)
methyl)-1,2,2-trimethylcyclopentylamino)acetyl)pyrrolidine-2-carbonitrile



To a solution of step-5 internediate (0.565 g, 2.47 mol) and triethyl am ne
(1.036 nm., 7.43 mol) in dichloronmethane (15 nL), nethanesul fonyl chloride
(0. 886 mwo4off7amel ) was added at ‘0 Gy, After 1 hour, tireTBZIGH@O08YI Xt Ur e
was extracted with 10 di chl or onet hane. %he organi c | ayer was dried over
Na2SO4, concentrated under reduced pressure. The residue was purified by
silica colum chromatography to afforqmthe desired product (0.695 g) as
colorless sticky mass. 1H NWR 158F 5hppn1 0.73(s, 3H), 0.88(s, 311),
1.02(s, 311),1.28-1.43(m 2 NA4LEAAB(MyAl) 1. 62- 1.69(m 2H),
1.73-1.86(m 2H), 2.17-2. 22(n1 1 N2 g1- o 1%0, 2.94 (s, 3H),
153.68(s, 3H), 4.22-4.23(t, 2H). Ste 8: Meth

(1S, 39) - 2, 2T atstifrerbsuspensRp L clrsmep-?zmmrmpdletzw 2g G/i§ mmrabp K€ Oe ((e138pent ane

carboxylate 8 g,
1.56 mol) é‘ﬁ%{%%@ lﬁ_{g% X%gh,o&g[_ gqmml? M”%\@?%?L@%@t“&%e‘:’\pao 65 C
step 6 i nteimtediate 2()(00-1182 g,0.38. BBohnand dhe déastiar midure WaDBﬁre(d(foBlZﬂo)ervas
added. The | ' ' ‘ r. e
Feact ] onm AaF bR ybblihere AheP b itn e Rt Gug eV RD P et ot e
The extract eatatr galnvaterd dhelayoasvedy siepatatedr end fHa2Gibps mmeutwahmmer
reduced presaur n cuumto afford d product;
(0. 34 g) paTVeH eﬁl iiaCt ?cﬁg ﬁ%rﬁgggcp l%ﬂ“f\l er(séfflﬁ)edé’vﬁtp?ﬂ y °‘7‘S_L §ZS%3
0. 85(s, 311§cqncéntﬁ&¢lsand3id)1ﬁed bR ¢hrbmagriph td) yielll. tBO prbdbck( 012 LHDSE vﬂcthQ 1. 66(m
2H), 1.82 - 8 4 8.(m 1 3 67 (s,
3H), 4.12-45 ‘% Memﬁ‘fzégmt?%&?%g @M&@HP&%S&S(W)O 6Hgt op o
(1S, 3S)62, 2,13(11; Y I AR bl 3570476k 2R ol IAREORYY) s¥shonent ane
carboxylic acid 30 "N COCH

2H), 4.95(d, J=9.2 Hz, 0. 8H), 5.25(d, 1=9.2 Hz, 0.2H), 5.35(d, J=51 Hz, 0.2H), 5.45(d,

J=51 Hz, 0.8H), 7.19-7.23(m, 2H), 8.13-8.15(m, 2H); m/z(M+H): 458.1.1.

Example 63: (25,4S)-4-Fluoro-1-(2-((1S,3S)-1,2,2-trimethyl-3-((5-(pyridin-4-yl)-

1,2,4-0xadiazol-3-yl)methyl)cyclopentylamino)acetyl)pyrrolidine-2-carbonitrile

15  Prepared similar to example 62 fert-butyl {(1S,35)-3-[(2Z)-2-amino-2-

(hydroxyimino)ethyl]-1,2,2-trimethylcyclopentyl} carbamate ~ (prepared in  Step-1

example 56, carbonyldiimidazole and pyridine-4-caboxylic acid.

Hi. CHs
HsC Wi
N\\\&( >_ )\O
0.025 g, Off-White solid. Melting Point 180-184 °C. 'H NMR (400MHz, DMSO) &
20 ppm: 0.96(s, 6H), 1.11(m, 3H), 1.41-1.71(tm, 6H), 2.32-2.37(m, 2H), 2.65-2.75(m, 2H),
2.86-2.90(m, 1H), 3.32-3.54(m, 2H), 4.94-4.97(d, 0.8H), 5.12-5.15(d, 0.2H) 5.28-
5.4(m, 1H), 7.96-7.97(m, 2H), 8.84-8.85(m, 2H). m/z(M-+H): 441.2.
Example 64: (28S,4S)-4-Fluoro-1-(2-((1R,3S)-3-(3-(4-fluorophenyl)-1,2,4-oxadiazol-
5-yl)-2,2,3-trimethylcyclopentylamino)aéétyl)pyrrolidine-2-carbonitrile
HaC CHs

mé« b

25 F

F



WO 2010/ 079413107PCT/ 1 B2010/ 000008 To sol ution of step-7 internediate (0.51
g, 1.82 mmol) tetrahydrfuran (9 nL) and MeOH (5 nL), LiOH (0.52 g, 21.93
mrol ) i n Worrhoaf79aat er was added and stirred. The react iPOm/IB201b/000008NAS
heated at 70 - 75 C for 7-8 hours. Thé*reaction mixture was concentrat ed
under reduced pressure. The residue was dissolved in water and extracted 5
with ethyl acetate. The aqueous |ayer was acidified with KHSO4 sol ution (pH
1) and ‘ext r$tep dd (MR,3%)-Methyl 353-<4-fueropkpiylel2 ApxadigzdSodh?2-3raipegthilas dri ed
over Na2SO4 c OQ&%H& ﬁE&Shav der reduced pressure to afford the desired
product (0. 4 0)p WAl Te° S0 1H NWR (CDC13) 8 ppm 0.67(s, 311), 0.79(s,
311), 0.92 (s, 3H) 1.03-1. 17(m1C 2H1)° 6H26 1.39(m 1H), 1.40-1.48(m 111),
1.56-1.64(m 211), 1.71-1.83(m X - N101 89(m 1H), 2.63-2.67(m
111), 4.07 (t, J=8, 2H), 7.87(s, 111 R(s, 1H), 11.90 (bs, 1H).(M+H)
266. Step-10: Synthesis of (15,

35)-2,2,3-trimethyl1-343-(1H1,2,4-triaz61- ) Propy1]

cycl opentanecar boxam de Me Me N NCON H2 15To sol ution of step-

i nt er medi at Bo @GoBtign of (1B3MmbimetherrcarbonyDhly2, &ﬁﬁlm@hzleyci%n@ne%rbwlm| ) in
THF 7 I 0C. The
roncti o STNLE 053 P BLABHEE RIS ot (PRR S ED SRR o

m xture ZSWmoNaMMyher@@nm?rbmml@ﬁd@ﬂo Wlopwidsd mmpls tiere eddedvandni ght .
The reactlo S trac y t ef,gNa2So4,
and concent?g\'iegd un eﬁar‘%ﬁéctﬁelg %g%léﬁfgésuf%lgt%agﬁﬁo%% he (%IgglllﬁraédEli pr oduct
(0.23 g) anIOlfllf)rothaHB was adiled 1T d@ﬁalc( IaRCEarBedo dried andoneentated) Thep. 80( s,

ilé% 1072?%&1&}& tén_nLe \z\fas d1 %sgf %g'mnltﬁél%ge’lanéf@ édf?)? &%i%@Thjjv%%fl es 17&/5%3( m ZH)

2H), 6. 168( bﬁemoi!adl.bmdeﬁ hfgﬁ(viaScunﬂ, Kyyde ofpbund puiifipd b .cofsl, Yidd:)0.8 gi zH( M+H)

265. Ste
3R)-2, 2, 3- tw\ﬂg 14). & ppmy 064,30 11?8@7%5{?3 ]0‘?)@;? I3}951é8(}r6885nt anami ne
Me Me 1H), 1.95-2.09(m, 1H), 2.35-2.49(m, H), 2.85-3.00(m, 2H), 3.75(s; 3H), 7.14-7.26(m,

© 2H), 8.07-8.11(m, 2H). m/z(M+H): 333.1.
Step 2: (1R,3S)-3-(3-(4-Fluor0phenyl)-1,2,4-oxadiazol-5-yl)-2,2,3-trimethylcyclo

EBC CH?:H;;
7, ~ 0
HO - { ~N
N—4

0

15 . pentanecarboxylic acid

: F
To a solution of step-1 intermediate (0.8 g, 2.4 mmole) in THF, lithium hydroxide

(0.11 g, 4.8 mmole) dissolved in water was added and stirred for 48 h. The reaction

was concentrated uﬁder reduced pressure, diluted with water and washed with diethyl
20  ether. Aqueous layer was acidified with con HCI and extracted with ethyl acetate, dried

and concentrated. Yield: O.Sg; TH NMR (400MHz, CDCls) & ppm: 0.72(s, 3H), 1.41(s,

3H), 1.44(s, 3H), 1.88(m. 1H), 2.04(m, 1H), 2.37(m, 1H), 2.92(m, 2H), 7.14-7.26(m,

2H), 8.07-8.11(m, 2H). m/z(M-H): 317.1.

Step 3: (1R,3S)-3-(3-(4-Fluorophenyl)-1,2,4-oxadiazol-5-yl)-2,2,3-trimethylcyclo

25  pentanecarboxamide



| N NNH2 Step. 9 internediate (0.24 g, 1.016 mmol) was dissolved in a

sol vent m xture of acetonitrile (3 nL), ethyl acetate (3 nL), water (1.5
m.). To twD=0feldF160. 547 g, 1.272 mml% was added and atrcstuBroedooass 10 C
for 40 mnutes. After that the tenpera Ure was 30 maintained at 50C for 7
h. The reaction stirred for another 8 h at roomtenperature. The reaction
m xture was heated upto 70 C for 10 nmins and concentrated under reduced
pressure, acidified with | CHSO4 sg'F ciigmo(pH 1) and extracted with

di chl oronet hane. The aqueous | ak§/N §7mf| ed with NaOH sol ution and
extracted with dichl oronet hane. #c | ayer was concentrated and
dried under high vacuum The conpound was fied by alum na col um
chromat ography to afford 5 desired product 1 g) as pale brown sticky
mass. mz (Ml): 237. Step 12:

(2S, 4S) - 1- (ia(alsshgﬂ)l @JﬁtsniqeﬂﬁiqZ@ 348t T-frammel) Jqdwhbom%w maigtained p§ et hy|

cycl opentyl oRi 0 CN To
a suspensi o%ﬁgg? %)lggl%b%ébwfgél%?y &?gf %%‘Efae%o 8@% Q%3HAOW? . 167 g,
1.207 10 mmhc) stared ﬂm‘ 2 (b3 Thrg olatileDMBE® iehomtd) bya\pasemg tN2r gag dTlaet residumvas

t enper at this rredl ate 20 0. d and
StiTreq Por tssavah ey BEE R fs StmbitiedF0 ) Vi BeI PR HRR P 6P

extract ed wirhé o@ahryslla;&c e\taatseparélfbte aqmagam laged wyshed with dia:hlm*dmethma B,
concentrat ed .ynder uced ur e dri.ed under .v npound
was purifi eﬂﬁ‘gy §‘°|’31“f° ygrof’vﬁ ’B?fia ?ﬁ}ﬂf"{l%eng{?t?‘ér ﬁﬁ@{dggﬁ?@% pr oduct
15 (0.-023 gr:msg,)raamﬂa brn\(\@ 3m,l i.89¢s, M}B JLBQ(S 1ﬁﬂ) G;smml&ﬂ (I@D@m)l @(napm
0.77(s, 3H), 3 hé Hhi r]n{'b 47(m 1H),
1.50- 1. 71( mle)3521 8;(214 1@5?9% 93 1 ?9?5”%991(8’( 2%59(5’21}@05 %6(2:31(11%; 1H),
2.68-2. 88(”17111'#)1,8(@ ﬁ-}? gO@%(l’T(mliﬂ)zmﬁz(ﬁZHg .3286M 111) 3.62-3.77(m 2H),
3.89-4.02(m Hz, "2H) 5(d, J=11.2 Hz. 0.8H), 5.11(d,
J=11.2 He, §terH)4 5119 )03 -(33¢ésflugrophenyd)- lzm-Oxsdlamlé-yl)zéééstrmzeth&lcyw 8H) ,
7.94(s, 1H) peitafinhfie h %@oehlﬁr&le( Mr1) 391.2. Denonstration of in vitro
efficacy of test conpounds Protocol For DPP 1V Assay: DPP |V neasurenent in
vitro: DPP IV activity was det er nj'#f
4- et hyl courmari n ( AMO) fromtheH\s,'
assay was conducted by adding 3 ng
pepti dase IV enzyne (hrDPP IV, available c rcially fromR& systens) in
70 tiL of the assay buffer (25 nM HEPES, 1 nmvi NaCl and 1% BSA, pH 7.8) to
a 96 well black flat bottommcrotitre plate. FTfest conpounds were added as
10 RI, addi SfeBrksiniegmedipte (B & lééc@ﬁlpbmaérﬂzssalﬁéd {og §|mhéplvmltt191%1= PE. After
i ncubat ijgn @tfhii E&Eaté l&*éétbﬁ&ﬁ@ a tv%te?QnQﬁEYdﬁ% lbe 56Rs ﬁ%ﬁsr@-ghlg PR

t enperature, 0 gM substrate HAdy-Pro- AMC was added. After

m xi ng, the(Qpreg é76m9101)e‘fats afldad apd smqmmmtaatlngthemmr@mat%ﬁ"& for 5 h.

The reaction was further stirred at room temperature for 8 h. Excess PIFA was

\Q‘y the cleavage rate of 7-amno
@exH dy-Pro-AMC. In brief, 25 the
n reconbi nant Di pepti dyI

decomposed by heating at 70 °C for 10 minutes. Reaction mixture was concentrated
under reduced pressure, acidified with dilute HCL, washed with diethyl ether. Aqueous
20 layer was separated, basified with NaHCO; solution and extracted with
dichloromethane,‘washed with water, brine, dried and concentrated. The residue was
dissolved in ethyl acetate and HCl in ethyl acetate was added and stirred. The separated
solid was filtered and washed with ethyl acetate. 'H NMR (400MHz, D;0) & ppm:
0.65(s, ‘3H), 1.23(s, 3H), 1.40(s, 3H), 1.77-1.90(m, 2H), 2.21-2.26(m, 1H),2.77-2.80(m,
25  1H), 3.54-3.58(m, 1H), 7.39-7.44(m, 2H), 8.04-8.08(m, 2H). m/z(M+H): 290.2.
Step 5: (25,4S)-4-Fluoro-1-(2-((1R,3S)-3-(3-(4-fluorophenyl)-1,2,4-o0xadiazol-5-yl)-
2,2,3-trimethylcyclopentylamino)acetyl)pyrrolidine-2-carbonitrile



WO 2010/ 079413PCT/ 1B2010/ 000008 109 Then the reaction was term nated by
addition of 10 R, of 25% gl acial acetic acid. Fluorescence was neasured
usi ng Spewbnaiddayi@eni ni XS (Ml ecul ar gpevi ces., USA) atrcanBemeidass on
filter of 360 nmand em ssion filter of 460 nm Test for |1C50 Studies: Test
conpounds di ssolved in DMSO were diluted with assay 5 buffer at different
concentrations and tested in_dupl igates. Percentage inhibition was
calculated with respect to t bral Nacti Mt ta, 1 C50 val ue was cal cul ated using
Prism Software. Protocol for 523 DR 8 neasurenent in vitro: DPP 8
activity was determi ned by the cleaviag a}le/of 10 7-am no

4-fl uoronet hyl coumarin (AFC) fromthe substra H Al a-Pro- AFC. In brief,

t he assay was conducted by addi ng 30 ng of h/l@reconbi nant Di pepti dyl
pepti dase 8 enzyne- (hrDPP 8, available commercialdy from R&D systens) in 70
[LI, of theTagstiredsspensionSd the\dtepRt Hiameldiste MOERTA21 pihdl), R.CO9 (@186 wel |

addi 1 ons. 15 P el RY el pd B3 o TAIDE S 850 BINIED Puciogs o

i ncubat i on of integmediataBEH(AASE a0t remaly ard fherre@BoMinfixtuRSwa stie Mr 12

t enper atyre i . 100 M substrat e H - Pro- AFC was _added. After

m )r(rP ng, %Jheh%ul}sglt“%ade%/vglggé%nfa%n? %F‘erﬁoxﬁ?rﬁ?fnﬁma’e é%@‘ﬁﬁ?a%?fbéﬁ"éiﬁf’rﬂé?edm@n t he

reacti on wasghylecethteaind dvatry. BatdhydroWerefsepdatéll ardlf thd 2Gecthfli@ wAGRIhd Aci d.

Fl uor escencgvig\éasitﬁreeg% rec{ usi,@% S etgt ra Max m ni XS (Mol ecul ar Devi ces,

USA) at an €x¢iUAtiBH! 2659 « €1° embierd orsenis deversi was éried pyaremhydrows nm

Test for | (S&S6,udbnesiraité hd AL BY cRiofRRIgMPHy kd) yme\éﬁ{,&cgid_(mt gd with
up

assay bUffe{VHﬁt qi ff, nt concentrations and testéed in l'I cates:
Per cent age ? B3l o GUNHr-£1¥el\f pom: OBt 8H)t 2B B ), ladl(s, $H.y. 1050

val ue vep CRbE-usae bHIST BYLRE (R MHFOL 10856, 28 7Y 61999 ;1?{) B5 g ssay: DR

9 neasurenent in vitro: DPP 9 activity wa erm ne hé” Cl'eavage rate

of 7-am no 4nEtRs3-Lemnd Hn3-¢ IS T, t3R2-40laY, rl&De 4195@, y=PRO0SNE. | n

i ot SIS b RSSO P ARASEON O,

systens) i my, 2H). 51/z@idDadddleds 30 buffer (50 mM TRI'S and 5 mM EDTA, pH

Sadbd 2 1o g o8, @Stk AudiBtt O RSOOSRl Sk Sl 1

wel | s. 1A t ér-yD-R3trimethylofclopeatylaubs)eoyhpyrolidiee-2yaebdmrild0 ni nut es at

roomt enper o i 00_p, M. substra - Pro- A s added.
After WO 2%%1‘%5@7 6‘%@? 1% ﬁ%%‘?‘%ﬁz%‘gégﬁﬁ'éo%? rﬁ%ﬁ%‘?‘@’ﬁ@’oﬁ)/“&fl\g“m’éﬁr?éft “for 30
m nutes at trimethylcpeipgeanamedachoxlitedtid. (35 et eslidad pteynizpated by addition
of 10 111., of 25% d acial Acetic Acid, Fluorescence was nmeasured using
Spectra Max Gem ni XS (Mol e ar vigges, USA) at an excitation filter of
360 nmand em ssion filter of m, X _Jest for |1 C50 studies: Test
conpound di ssol ved in DVSO were il mt"Wi(t ' assay buffer at different
concentrations and tested in duplicates. rsent age i nhibition was
calculated with respect to total activity. 1@ val ue was cal cul ated by
using Prism Sof t ware. DPP | V-inhibitiohsdata (expressed. either as
1050 in namon@I-Hi): 444 pEHAEMRAGE0MHZ, EDE)D %ﬂ%m@gﬂﬂ 1CORE 8|y N on) is
pr esentzgd i mﬁaﬁl‘e@i. :c[ﬁﬁ)l e7 1: DPP-1V inhibition using human reconbi nant
DPP- | v 28nz ¢ Lad @ime ey 75718260 Y 2280, @My A AHT38M. $Hhidi0t i on at
300 nM 3.97(m, 4H), 4.95-4.97(d, J=9.2 Hz, 0.8H), 5.1(d, J=9.2 Hz, 0.2H), 5.25(d,J=51 Hz,

0.2H), 5.44(d, J=51 Hz, 0.8H), 7.14-7.18(m, 2H), 8.07-8.11(m, 2H).

Example 66: (S)-l-(2-((1S,3R)-3-(3-(4-Fluorophenyl)-1,2,4-0xadiazol-5-yl)-2,2,3-

trimethylcyclo pentylamino)acetyl)pyrrolidine-2-carbonitrile methanesulfonate

25  Prepared similar to example 64 starting using intermediate 21 in step 5.
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0.04 g, White solid. Melting point: 206211 °C. 'H NMR (400MHz, CDCls) & ppm:
0.9(s, 3H), 1.4(s, 3H), 1.49(s, 3H), 2.03-2.04(m, 2H), 2.19-2.23(m, 2H), 2.34-2.36(m,
2H), 2.5-2.51(m, 1H), 2.81(s, 3H), 2.88-2.89(m, 1H), 3.52-3.54(m, 1H), 3.62-3.65(m,
1H), 3.78-3.82(m, 1H), 4.1-4.2(m, 2H), 4.82-4.84(m, 1H), 7.3-7.34(m, 2H), 8.0-
8.06(m, 2H). m/z(M+H): 426.1.2.

Example 67: (2S,4S)-4-Fluoro-1-(2-((1S,3R)-3-(3-isopropyl-1,2,4-oxadiazol-5-yl)-
2,2,3-trimethylcycloﬁentylamino)acetyl)pyrrolidine-2-carb0nitrile

Prepared according to procedure described in example 64 starting form (1R,3S)-3-
(methoxycarbonyl)-1,2,2-trimethylcyclopentanecarboxylic acid and N'-hydroxy-2-
methylpropanimidamide. 0.045 g, White solid. Melting point: 82-85 °C. 'H NMR
(400MHz, CDCls) & ppm: 0.60(s, 3H), 1.18(s, 3H), 1.32(s, 3H), 1.36(d, 6H), 1.50-
1.8(m, 3H), 2.15-2.39(m, 2H), 2.61-2.86(m, 2H), 2.99-3.09(m, 2H), 3.44-3.78(m, 2H),
3.87-4.05(m, 2H), 4.95 (d, 1=9.2, 0.8H), 5.20(d, J=9.2, 0.2H), 5.35(d, J=52, 0.2H),
5.45(d, J=52, 0.8H); m/z(M+H): 392.2. .

Example 68: (28,4S)-4-Fluoro-1-(2-((1S,3R)-2,2,3-trimethyl-3-(3-(pyridin-3-yl)-
1,2,4-oxadiazo1—5-yl)cyclopentylarﬁino)acetyl)pyrrolidine-z-carbonitrile

Prepared similar to example 64 starting form (1R,3S)-3-(methoxycarbonyl)-1,2,2-
trimethylcyclopentanecarboxylic acid N'-hydroxypyridine-3-carboximidamide.

oN
P e o

N)/\ "y é»c'%\

It N

o N |

.,,,,<

N

R,
: . N
0.017g, Off White solid. Melting point: 126-130 °C. '"H NMR (400MHz, CDCls) §
ppm: 0.68(s, 3H), 1.25(s, 3H), 1.44(s, 3H), 1.59-1.61(m, 1H), 1.80-1.82(m, 1H), 2.10-
2.30(m, 2H), 2.65-2.75(m, 1H), 2.92-2.94(m, 2H), 3.04-3.08(m, 1H), 3.61-3.79(m,
2H), 3.88-3.97(m, 2H), 4.95(d, J=9.2 Hz, 0.8H), 5.11(d, J=9.2 Hz, 0.2H), 5.35(d, J= 52

(Fold) 1C50 (nM) DPP 8 DPP 9 1 - 222.25 56.85 - - 2%

10. 50
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Hz, 0.2H), 5.45(d, J=52 Hz, 0.8H), 7.43(t, 7=5.48 Hz,1H), 8.37(d, J=8.16 Hz, 1H),
8.74(d, J=4.64 Hz, 1H), 9.32(s, 1H). m/z(M+H): 427.2.

Example 69: (28,4S)-4-Fluoro-1-(2-((1R,3S)-2,2,3-trimethyl-3-(3-(pyridin-3-yl)—
1,2,4—oxadiazol—5-yl)cyclopentylamino)acetyl)pyrrolidine-2-carbonitrile

Prepared similar to example 64 using (18,3R)-3-(methoxycarbonyl)-1,2,2-

trimethylcyclopentanecarboxylic acid N'-hydroxypyridine-3 -carboxirhidamide

F CN
;ON;/\ HsC CHs
§ N

H

, CHao

; Wi
N
ﬁ//}

0.031 g, Off white solid. Melting point: 70-75 °C. H IN\IMR (400MHz, CDCl3) 6 ppm:
0.63(s, 3H), 1.2(s, 3H), 1.4(s, 3H), 1.59-1.63(m, 1H), 1.77-1.84(m, 1H), 2.24-2.3(m,
2H), 2.66-2.74(s, -1H), 2.9-2.95(m, 1H), 3.02-3.06(m, 1H), 3.41-3.78(m, 3H), 3.93-
4.02(m, 1H), 4.96(d, J=9.1 Hz, 0.8H), 5.25(d, J=9.1 Hz, 0.2H), 5.35(d, J=52 Hz, 0.2H),
5.45(d, J=52 Hz, 0.8H), 7.42(t, J=4.92 Hz, 1H), 8.37 (d, J=7.96 Hz, 1H), 8.73(d,
J=4.64 Hz, 1H), 9.31(s, 1H); m/z(M+H): 427.2.

Example 70: (2S,4S)-4-Fluoro-1-(2-((1S,3R)—2,2,3-trimethyl-3-(3-(pyridin-4-yl)-
1,2,4-oxadiazol—S-yl)cyclopentylamino)acetyl)pyrrolidine—2-carbonitrile

Prepared similar to example 64 using ((1R,3S)-3-(methoxycarbonyl)-1,2,2-trimethyl

cyclopentanecarboxylic acid and N'-hydroxypyridine-4-carboximidamide

F CN
5@;/\ HHac CHSCHao\

,b
. =N
0.03 g. Off white solid. Melting point: 149-153 °C. m/z(M+H): 427.2 'H NMR
(400MHz, CDCl;) & ppm: 0.63(s, 3H), 1.2(s, 3H), 1:4(s, 3H), 1.51-1.56(m, 1H), 1.7-
1.77(m, 1H), 2.12-2.22(m, 2H), 2.59-2.66(s, 1H), 2.83-2.87(m, 1H), 2.96-3.01(m,1H),
3.37-3.41(m, 1H), 3.53-3.9(m, 3H), 4.88(d, J=9.1 Hz, O.SH), 4.98(d, J=9.1 Hz, 0.2H),
5.30(d, J=52 Hz, 0.2H), 5.45(d, J=51 Hz, 0.8H), 7.88(d, J=5.88 Hz, 2H), 8.68(d,
J=4.72 Hz, 2H). m/z(M+H): 427.2.
Example 71: (28,4S)-4-Fluoro-1-(2-((1R,38)-2,2,3-trimethyl-3-(3-(pyridin-4-yl)-

. 1,2,4-oxadiazol-5-yl)cyclopentylamino)acetyl)pyrrolidine-2-carbonitrile

214.

80
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Prepared similar to example 63 using ((1S,3R)-3-(methoxycarbonyl)-1,2,2-trimethyl
cyclopentanecarboxylic acid and N'-hydroxypyridine-4-carboximidamide. ‘

F
HiG CHy

m.é&*’io
=N

| 0. 020 g, Off white solid. Melting point: 167-171 °C. 'H NMR (400MHz, CDCls) &

ppm: 0.68(s, 3H), 1.23(s, 3H), 1.43(s, 3H), 1.60-1.62(m, 1H), 1.78-1.85(m, 1H), 2.24-
2.31(m, 2H), 2.66-2.74(m, 1H), 2.90-2.93(m, 1H), 3.04-3.08(m, 1H), 3.43-3.54(m,
2H), 3.64-3.79(m, 1H), 3.93-4.02(m, 1H), 4.96(d, J=9.1 Hz, 0.8H), 5.15(d, J=9.1 Hz,
0.2H), 5.32(d, J=52 Hz, 0.2H), 5.45(d, J=51 Hz, 0.8H), 7.97(d, J=9.42 Hz, 2H),

. 8.77(d, J=4.88 Tz, 2H); m/z(M-H): 427.2.

Example 72: (2S,4S)-4-Fluor0-1-(2-((1S,3R)-2,2,3-trimethyl-3-(3;(pyrazin-2-yl)-
1,2,4-0xadiazol-5-yl)cyclopentylamino)acetyl)pyrrolidine-2-carbonitrile
Prepared similar to example 64 ((1R,3S)-3-(methoxycarbonyl)-1,2,2-trimethyl

cyclopentanecarboxylic acid and using N'-hydroxypyrazine-2-carboximidamide.

CN
F‘OA HsC CHs
)/\H\‘

CH3

i)
R

0.04 g, White solid. Melting point: 65-70 °C. 'H NMR (400MHz, CDC13) d ppm:
0.7(s, 3H), 1.2(s, 3H), 1.46(s, 3H), 1.5-1.6(m, 2H), 1.8-1.87(m, 1H), 2.2-2.39(m, 2H),
2.66-2.77(m, 1H), 2.98-3.09(m, 2H), 3.44-3.88(m, 2H), 3.91-3.97(m, 1H), 4.95(d,
J=9.1 Hz, 0.8H), 5.10(d, J=9.1 Hz, 0.2H), 5.29(d, J=52 Hz, 0.2H), 5.45(d, J=52.8 Hz,
0.8H), 8.72(d, J=2.32 Hz, 1H),8.77(d, J=1.68 Hz, 1H), 9.3(s, 1H). m/z(M-+H): 428.2.

Example 73: (2S,4S)-4-Fluoro-1-(2-((1R,3S)-2,2,3-trimethyl-3-(3-methyl-1,2,4-

oxadiazol-5-yl)cyclopentylamino)acetyl)pyrrolidine-2-carbonitrile

CN
F
‘O’ o, s
)/\ \\CHa
N
;7——01—13

O~n
Prepared similar to example 64 using ((1S,3R)-3-(methoxycarbonyl)-1,2,2-

trimethylcyclopentanecarboxylic acid N'-hydroxyethanimidamide. 0.04 g, Off white
solid. M.P: 144-147 °C. '"H NMR (400MHz, CDCls) & ppm: 0.77(s, 3H), 1.13(s, 3H),
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1.17(s, 3H), 1.58-1.61(m. 1H), 1.71-1.76(m; 1H), 2.2-2.25(m, 2H), 2.38(s, 3H), 2.65-
2.73(m, 1H), 2.8-2.82(m, 1H), 2.97-3.02(m, 1H), 3.38-3.42(m, 1H), 3.48-3.52(m, 1H),
3.62-3.74(m, 1H), 3.91-4.0(m, 1H), 4.94(&, J=9.2 Hz, 0.8H), 5.18(d, J=9.2 Hz, 0.2H),
5.35(d, J=52 Hz, 0.2H), 5.45(d, J= 52 Hz, 0.8H). m/z(M+H): 364.2.

5 Example 74: (28,4S)-4-Fluoro-1-(2-((1S,3R)-2,2,3-trimethyl-3-(3-methyl-1,2,4-

oxadiazol-5-yl)cyclopentylamino)acetyl)pyrrolidine-2-carbonitrile

CN
F‘O‘ ‘HaC CHs
N}//\H CHao\N
K 7‘"'//\ |
o H N/k

CHs

Prepared similar to example 64 using ((1R,38)-3-(methoxycarbonyl)-1,2,2-trimethyl
10  cyclopentanecarboxylic acid N'-hydroxyethanimidamide. 0.06 g, Off white solid.
Melting innt; 137-141 °C. '"H NMR (400MHz, CDCls) & ppm: 0.63(s, 3H), 1.1(s, 3H),
1.19(s, 3H), 1.55-1.58(m. 1H), 1.69-1.77(m, 2H), 2.14-2.29(m, 1H), 2.38(s, 3H), 2.65-
2.85(m, 2H), 2.97-3.02(m, 1H), 3.42-4.05(m, 4H), 4.95(d, J=9.2 Hz, 0.8H), 5.25(d,
J=9.2 Hz, 0.2H), 5.36(d, J=52 Hz, 0.2H), 5.45(d, J= 52 Hz,0.8H). m/z(M+H): 364.2.
15 Example 75: (S)-l-(2-((1R,5R)-3,5,8,8-Tetrameth&l—Z,4-dioxo-3-azabicyclo[3.2.1]
octan-1-ylamino)acetyl)pyrrolidine-2-carbonitrile
MeMcla Me“ \/ﬁ\N oN
AL |
To a stirred suspension of the intermedhin;te 15 (0.13 g, 0.61 mmol), KoCO; (0.17 g, 1.2
mmol) and KI catalytic amount in 2 mL of DMSO, intermediate 21 (0.106¢,
20 . 0.6lmmol) was added. The reaction mixture was stirred for 8 h under nitrogen
atmosphere. After completion of the reaction, it was diluted with ethyl acetate and
water. The layers were separated and the aqueous layer was washed twice with ethyl
acetate. The combined organic layers was dried over anhydrous Na;SOj, concentrated
and purified by silica column using 2% methanol in dichloromethane to yield the
25  product as 0.025 g, white solid. Melting point 141-144 °C. '"H NMR (400MHz,
CDCls) & ppm: 0.8(s, 3H), 1.1(s, 3H), 1.2(s, 3H), 1.80-1.88(m, 2H), 1.91-1.98(m, 3H),
2.09-2.21(m, 3H), 2.29-2.31(m, 2H), 3.08(s, 3H), 3.5(m, 1H), 3.54(m, 1H), 3.88-
- 3.92(dd, 1H), 4.81(s, 1H). m/z(M-+H): 347.1.
Example 76: (2S,4S)-4-Fluoro-1-(2-((1R,5R)-3,5,8,8-tetramethyl—3-azabicyclo
30  [3.2.1] octan-1-ylamino)acetyl)pyrrolidine-2-carbonitrile
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Me MeH o CN

N %
To a stirred suspension of the intermecninieate 16 (0.12g, 0:66mmol), K,CO; (0.27 g, 1.8
mmol) and KI catalytic amount in 2 mL of DMSO, intermediate 20 (0.125 g, 0.66
mmol) were added. The reaction mixture was stirred for 8 h under nitrogen
5  atmosphere. After completion of the reaction, it was diluted with ethyl acetate and
water. The layers were separated and the aqueous layer was washed twice with ethyl
acetate. The combined organic layers was dried over anhydrous Na,SO;, concentrated
and purified by silica column chromatography using 2% methanol in dichloromethane
to yield the produét as 0.055 g, Off white solid. Melting point 122-126 °C, '"H NMR
10 (400MHz, CDCls) & ppm: 0.82-0.85(2s, 6H), 0.92(s, 3H), 1.57-1.68(m, 3H), 1.87-
| 1.89(m, 2H), 1.91-1.98(m, 1H), 2.16-2.29(m, 1H), 2.3(s, 3H), 2.38(s, 2H), 2.52-
2.55(m, 1H), 2.64-2.71(m, 1H), 3.37-3.96(m, 3H), 4.92(d, J= 9.2, 0.8H), 5.22(d, J=
9.2, 0.2H), 5.35(d, J=51, 0.2H), 5.45(d, J=51, 0.8H); m/z(M-+H): 337.
Example 77: (2S,4R)-4-Fluoro-1-(2-((1R,5R)-3,5,8,8-tetramethyl-3-azabicyclo
15 [3.2.1] octan-1-ylamino)acetyl)pyrrolidine-2-carbonitrile

Prepared similar to example 75 by coupling intermediate 16 and intermediate 22.

e Me“\iN N

e
0.015 g, White solid. Melting point 74-79 °C. 'H NMR (400MHz, CDCl3) & ppm:
0.8(s, 3H), 0.9(s, 3H), 1.0(s, 3H), 1.59-1.66(m, 2H), 1.85(m, 1H), 2.16-2.19(d, 1H),

20 2.29(s, 3H), 2.31-2.34(m, 3H), 2.5(m, 1H), 2.56-2.58(m, 1H), 2.75-2.77(m, 1H), 3.31-
3.91(m, 4H), 4.75(t, J=8.2 Hz, 0.8H), 5.08(t, J=8.2 Hz, 0.2H), 5.25(d, J=51.2 Hz,
0.2H), 5.35 (d, J=51.2 Hz, 0.8H). m/z(M+H): 337.1.
Example 78: (S)-l-(2-((1R,SR)-3,5,8,8-Tetramethyl—3-azabicyclo[3.2.1]octan-l-yl
amino)acetyl)pyrrolidine-2-carbonitrile

Me MeH 0 CN

M N {

: N

25 Me
Prepared similar to example 75, by coupling intermediate 16 and intermediate 21.
0.03g, White solid. 'H NMR (400MHz, CDCls) & ppm: 0.82(s, 3H), 0.86(s, 3H), 0.9(s,

3H), 1.25(s, 1H), 1.59-1.67(m, 3H), 1.86(m, 1H), 2.16-2.19(m, 3H), 2.23(s, 3H), 2.29-
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2.35(m, 4H), 2 53-2.56(dd, 1H), 3.35-3.43(m, 2H), 3. 59(bs 1H), 4.74-4.76-4.96(m,
1H); m/z(M+H): 319.3.
Example 79: (S)-1-2-((1R,5R)-5,8,8-Trimethyl-2-oxo-3-oxabicyeclo[3.2.1]octan-1-
ylamino)acetyl)pyrrolidine-2-carbonitrile
MeH \/lL 9
O
To a stirred suspension of the intermedlate 17 (0.05 g, 0.27 mmol), K,CO;5 (0.11 g,
0.79 mmol) and KI (0.049 g, 0.3 mmol) in 2 mL of DMSO, intermediate-21 (0.046 g,
0.27 mmol) was added. The reaction mixture was stirred for 8 h under nitrogen
étmosphere. After corhpletion of the reaction, it was diluted with ethyl acetate and
10  water. The layers were separated and the aqueous layer was washed twice with ethyl
acetate. The combined organic layers was dried over anhydrous Na,SO;, concentrated
and purified by silica column chromatogrpéhy using methanol in dichloromethane to
yield the product. 0.009 g, White solid. Melting point 174-177°C. '"H NMR (400MHz,
CDCI:;)’S ppm: 0,99(5 .3H), 1.04(s, 6H), 1.78-2.34(m, 8H), 3.39-3.60(m, 4H), 3.88(m,
15 2H), 4.06(d, J=10.6 Hz, 1H), 4.80(m, 1H); m/z(M+H): 319.3.
Example 80: (S)-1-2-((1R,5R)-5,8 8-Tr1methyl-3-0xab1cyclo[3 2. l]octan 1-yl

amino)acetyl)pyrrolldme-z-carbomtrlle

HSC CHa [s]

. HeC H\JL o
)

To a stirred suspension of the intermediate 18 (0.1 g, 0.59 mmol), K,COs (0.16 g, 1.1
20 mmdl) and KT (0.049 g, 0.29 mmol) in 2 mL of DMSO, intermediate 21 (0.081 g, 0.47
mmol) was-added. The reaction mixture was stirred for 8 h under nitrogen atmosphere.
After completion of the reaction, it was diluted with ethyl acetate and water. The layers
were separated and the aqueous layer was washed twice with ethyl acetate. The
combined organic layers was dried over anhydrous Na,SO,, concentrated and purified
25 by silica column chromatography using methanol in dichloromethane to yield the
product.-0.01g, Yellow sticky solid. 'H NMR (400MHz, CDClL) & pﬁm: 0.75(s, 3H),
0.94(s, 3H), 1.01(s, 3H), 1.57-1.68(m, 4H), 1.88-1.93(m, 1H), 2.18-2.21(m, 2H), 2.23-
2.31(m, 2H), 3.04-3.07(d, J= 10.8 Hz, 1H), 3.34-3.38(m, 3H), 3.53-3.56(m, 1H), 3.69-
3.72(d, J= 10.52 Hz, 2H), 4.74-4.75(d, J=6:.0 Hz, 0.8H), 5.8-5.82(d, J=6.0 Hz, 0.2H);
30 m/z(M+H): 306.2.
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Example  81:  (25,4S)-4-Fluoro-1-2-((1R,5R)-5,8,8-trimethyl-3-oxabicyclo
[3.2.1]octan-l-ylamino)acetyl)pyrrolidine—Z-carbonitrile

VIL

R

[+

m\\“"Q

To a stirred suspension of intermediate 18 (0.0.55 g, 0.325 mmol), K>COs (0.134 g,
0.97 mmol) and KI (0.053 g, 0.33 mmol) in 2 mL of DMSO, intermediate 20 (0.61g,
0.325 mmol) was added. The reaction mixture was stirred for 8 h under nitrogen
atmosphere. After completion of the reaction, it was diluted with ethyl acetate and
water. The layers were separated and the aqueous layer was washed twice with ethyl

acetate. The combined organic layer was dried over anhydrous Na;SO,, concentrated

and purified by silica column chromatography using methanol in dichloromethane to

yield the product. 0.007g, White solid. 'H NMR (400MHz, CDCl3) 6 ppm: 0.75(s, 3H),
0.86(s, 3H), 0.94(s, 3H), 1.6-1.73(m, 4H), 1.89-1.95(m, 1H), 2.25-2.45(m, 1H), 2.64-
2.72(m, 1H), 3.05-3.08(d, J=10.8 Hz, 1H), 3.28-3.39(m, 2H), 3.49-3.58(m. 1H), 3.69-
3.71(d, J=9.6 Hz, 2H), 3.83-3.92(m, 1H), 4.93(d, J= 9.2 Hz, 0.8H), 5.12(d, J=9.2 Hz,
0.2H), 5.35(d, J=51 Hz, 0.2H), 5J.45(d, J=51 Hz, 0.8H). m/z(M+H): 324.2.

Example 82: (28,4S)-4-Fluoro-1-(2-((1S,SS)-5,8,8-trimethyl—3-oxabicyclo[3.2.1]
octan-1-ylamino)acetyl)pyrrolidine-2-carbonitrile

Prepared similar to example-80 by coupling intermediate 19 and intermediate 20
HsC,_CHy

0.005 g White solid. 'H NMR (4OOMHz, CDCL) & ppm: 0.75(s, 3H), 0.86(s, 3H),
0.94(s, 3H), 1.6-1.73(m, 4H), 1.89-1.95(m, 1H), 2.25-2.45(m, 1H), 2.64-2.72(m, 1H),
3.05-3.08(d, J=10.7 Hz, 1H), 3.28-3.39(m, 2H), 3.49-3.58(m. 1H), 3.70-3.71(d, J=9.9
Hz, 2H), 3.83-3.92(m, 1H), 4.96(d, J=9.2 Hz, 0.8H), 5.00(d, J=9.2 Hz, 0.2H), 5.35(d,
J=52 Hz, 0.2H), 5.45(d, J=52 Hz, 0.8H); m/z(M+H): 324.2.

Example  83:  (25,45)-1-(2-((18,3R)-3-(3-(1H-1,2,4-Triazol-1-yDpropyl)-2,2,3-

trimethylcyclopentyl amino)acetyl) -4-fluoropyrrolidine-2-carbonitrile
F

<\Nﬁ Me Me ’i&
N—NWGN/\W

41
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“Step 17 (1S;3R)-Méthyl 3-(hydioxymmethyl)-2;2,3-trimethylcyclopentane

mbiesMH o
Ho X" )

O\
: Me
To a solution of step I intermediate of Intermediate I (0.59 g, 2.7 mmol) in THF

carboxylate

5 maintained under N, atmosphere, borane-dimethylsulfide complex (0.28 mL, 6 mmol)
was added drop wise and stirred at room temperature. After completion of the
reaction, the reaction was quenched by oxone and water. Reaction mixture was
_extracted with ethyl acetate, dried over Na;SO4 and concentrated under reduced
preséure. The crude product was purified by column chromatography to give 0.55 g of

10  the desired product. 'H NMR (400MHz, CDCls): 8 0.89(s, 3H), 1.01(s, 3H), 1.19(s,
3H), 1.36-1.41(m, 1H), 1.72-1.88(m, 2H), 2.09-2.19(m, 1H), 2.79-2.84(t, J=9.2 oxone,
1H), 3.52-3.60(q, J=10.8 oxone, 2H), 3.68(s, 3H); m/z(M-+H): 201.2.
Step 2: Methyl (15, 3R)-3-formyl-2, 2,3-trimethylcyclopentane carboxylate
' Me MeMe

N\

OHC={" I~coome

15 To solution of step I intermediate (1.1 g, 1.016 mmol) in 30 mL of dichloromethane,
pyridinium chlorochromate (2.96 g, 13.75 mmol), MgSO0s (1.72 g, 14.3 mmol) and 1.5
g of celite was added. The reaction mixture was stirred for 1.5 hours. After completion,
reaction mixture was concentrated and the crude material was immediately purified by
silica column chromatography (100% DCM.) to afford the desired product (0.8 g) as

20  colorless liquid. "H NMR (CDCls) & ppm: 0.89(s, 3H) 1.18(s, 3H), 1.29(s, 3H), 1.52-
1.61(m, 1H), 1.89-1.98(m, 1H), 1.99-2.32(m, 1H), 2.39-2.52(m, 1H), 2.80-2.85(m,
1H), 3.68-3.69(s, 3H), 9.67(s, 1H). m/z (M+H): 199.
Step 3:  Methyl(1S,3S)-3-[(3-tert-butoxy-3-oxoprop-1-en-1-yl]-2,2,3-trimethyl

cyclopentanecarboxylate

>LO Me MeMeH
. ”1,_ _\\
25 M COOMe

To a suspension of sodium hydride (0.242 g, 10.08 mmol) in dry tetrahydrofuran (10
mlL), t-butyldiethylphosphonoacetate (1.23 g; 5.24 mmol) was added at 0 °C under N,
atmosphere and stirred for 40 min. To this step 1 intermediate (0.3 g; 4.3 mmol) was
added aﬁd stirred for 1.5 h. After completion, reaction mixture was acidified with

30 KHSO; solution and extracted with ethyl acetate. The extracted organic layer was dried
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over Na,SOy, concentrated under reduced pressure and dried under high vacuum. The
~ compound was purified by silica column chromatography to afford desired product
(0.95 g) as colorless liquid. "H NMR (CDC13) & ppm: 0.72(s, 3H), 1.02(s, 3H), 1.07(s,
3H), 1.46(s, QH), 1.52-1.54(m, 1H) 1.58-1.93(m, 1H), 1.94-2.04(m, 1H), 2.09-2.29(m,
5 1H), 2.83-2.87(m, 1H), 3.66(s, 3H), 5.68(d, J=4, 1H), 6.93(d, J=8, 1H).
Step 4: tert-butyl 3-(1S, 3S)-3-acetoxy-1, 2,2-trimethylcyclopentyl) propanoate

MeMe
>LO 27 \Me/"- if ~H

$ ~~COOMe
To a solution of step-2 intermediate (0.95 g; 3.2 mmol) in methanol (30 mL),

ammonium formate (1.21 g; 19.26 mmol) and of dry 10% Pd/C (0.225 g) was added
10 and stirred at 60-65 °C for 20 min. After completion, the reaction mixture was filtered
through celite bed and the filtrate obtained was concentrated on rotavapor, dried under
high vacuum to afford the desired compound (0.865 g) as colorless sticky mass. 'H
NMR (CDCls) & ppm: 0.71(s, 3H), 0.82(s, 3H), 1.01(s, 3H), 1.41(s, 9H), 1.45-1.80(m,
5H), 2.09-2.15(m, 2H), 2.22-2.29(m, 1H), 2.80-2.85(m, 1H), 3.68(s, 3H).
I5  Step 5: 3-[(1S, 3S)-3-(inethoxycarbonyl)-1,2,2-trimethylcyclopentyl] propanoic acid

HO Me MeMe

A\

~coome
: : o
To a stirred solution of Step-3 intermediate (0.86 g, 2.88 mmol) in dichloromethane

(15 mL) at room temperature, trifluoroaceticacid (6.14 mL) was added. After 1.5
hours, the reaction mixture Was concentrated and dried under reduced pressure. The

20 compound was purified by silica column chromatography to afford the desired product
(0.664 g) as colorless sticky mass. "H NMR (CDCL3) & ppm: 0.71(s, 3H), 0.83(s, 3H),
1.02(s, 3H), 1.22-1.28(m, 1H), 1.41-1.48(m, 1H), 1.52-1.76(m, 3H), 1.79-1.88(m, 1H),
2.15-2;23(m, 1H), 2.25-2.41(m, 1H), 2.39-2.52(m, 1H), 2.81-2.86(m, 1H), 3.68(s, 3H).
m/z (M-H): 241.

25  Step 6: Methyl (1.5, 3S)-3-(3-hydroxypropyl)-2,2,3-trimethylcyclopentane

carboxylate
Me MeMe

AY

~NCOOMe
To a solution of step 4 intermediate (0.645 g, 2.66 mmol) in dry THF (10 mL) under

HO

Nz atmosphere, borane dimethylsulphide (0.328 mL, 3.46 mmol) was added slowly for

30 30 min through a septum and stirred for overnight. The reaction mixture was quenched
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with water, oxone then stirred for 30 mins. Then the reaction mixture was extracted
with ethyl acetate, dried over sodium sulphate and concentrated under reduced pressure
to afford the desired product (0.565 g) as colorless liquid. m/z (M~+18): 246.

Step-7: Synthesis of methyl (LS, 3S)-2,2,3-trimethyl-3-{3-[ (methylsulfonyl)

oxy]propyl} cyclopentane carboxylate

~COOMe

" To a solution of step-5 intermediate (0.565 g, 2.47 mmol) and triethylamine (1.036

mL, 7.43 mmol) in dichloromethane (15 mL), methanesulfonyl chloride (0.886 mL,
4.95 mmol) was added at 0 °C. After 1 hour, the reaction mixture was extracted with
dichloromethane. The organic layer was dried over NaZSO4, concentrated under
reduced pressure. The residue was purified by silica column chromatography to afford
the desired product (0.695 g) as colorless sticky mass. 'H NMR (CDCls) & ppm:
0.73(s, 3H), 0.88(s, 3H), 1.02(s, 3H), 1.28-1.43(m, 2H), 1.44-1.48(m, 1H), 1.62-
1.69(m, 2H), 1.73-1.86(m, 2H)v, 2.17-2.22(m, 1H), 2.81-2.86(m, 1H), 2.94 (s, 3H),

' 3.68(s, 3H), 4.22-4.23(t, 2H).

Step 8: Methyl (1S,35)-2,2,3-trimethyl-3-[3-(1H-1,2,4-triazol-1-yl) propyl]

cyclopentane carboxylate
N\j Me Me
<\ Me H ‘
N’N ., B
COOMe

~To suspension of 1,2,4-triazole (0.108 g, 1.56 mmol) and K,CO; (0.325 g, 2.3 mmol)

in DMF (1 mL), between 60-65 °C, step 6 intermediate (0.48 g, 1.56 mmol) dissolved
in DMF (0.5 mL) was added. The reaction mixture was stirred at 80 °C for 2.5 h. Then
the reaction mixture was diluted with water and extracted with ethyl acetate. The
extracted organib layer was dried over Na,SOs, concentrated under reduced pressure
and dried under high vacuum to afford the desired product; (0.34 g) pale brown sticky
mass. '"H NMR (CDCL) & ppm: 0.71(s, 3H), 0.85(s, 3H), 1.03(s, 3H), 1.27-1.32(m,
2H), 1.39-1.51(m, 1H), 1.52-1.66(m, 2H), 1.82 -1.88 (m, 2H), 2.79-2.84(m, 1H), 2.84-
2.88 (m, 1H), 3.67 (s, 3H), 4.12-4.17(t, 2H), 7.94(s, 1H), 8.05(s, 1H), m/z (M+1) 279.
Step 9: (LS, 3S)-2,2,3-trimethyl-3-[3-(1H-1,2,4-triazol-1-)propyljcyclopentane

carboxylic acid

PCT/1IB2010/000008

60
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To solution of step-7 intermediate (0.51 g, 1.82 mmol) tetrahydrfuran (9 mL) and
MeOH (5 mL), LiOH (0.52 g, 21.93 mmol) in 3 mL of water was added and stirred.
The reaction mixture was heated at 70 — 75 °C for 7-8 hours. The reaction mixture was
concentrated under reduced pressure. The residue was dissolved in water and extracted
5  with ethyl acetate. The aqueous layer was acidified with KHSO, solution (pH 1) and
extracted with ethyl acetate. The extracted organic layer was dried over Na;SOs,
, concentrated under reduced pressure to afford the desired product (0.3 g) as white
solid. "H NMR (CDCl3) & ppm: 0.67(s, 3H), 0.79(s, 3H), 0.92 (s, 3H), 1.03-1.17(m,
2H), 1.26-1.39(m, 1H), 1.40-1.48(m, 1H), 1.56-1.64(m, 2H), 1.71-1.83(m, 1H), 1.84-
10 1.89(m, 1H), 2.63-2.67(m, 1H), 4.07 (t, J=8, 2H), 7.87(s, 1H), 8.43(s, 1H), 11.90 (bs,
1H). m/z (M+H) 266.
Ste[()-10: Synthesis of (1S, 3S)-2,2,3-trimethyl-3-[3-(1H-1,2,4-triazol-1-yD)propyl]
cyclbpentanecarboxamide

N Me M
& \,!, Me eH
N CONH,
15  To solution of step-8 intermediate (0.3 g, 1.13 mmol) and triethylamine (0.173 g, 1.24

mmol) in THF (7 mL), ethyl chloroformate (0.118 mL, 1.24 mmol) was added at 0°C.
The reaction mixture was stirred for 30 minutes at 0 °C. To thi;’ reaction mixture 23%
~aq. ammonia (9 mL) was added dropwise and stirred overnight. The reaction mixture
was extracted with ethyl acetate, dried over Na,SOs, and concentrated under reduced
20  pressure to.afford the desired product (0.23 g) as off-white solid. "H NMR (CDCl3) &
ppm: 0.63(s, 3H), 0.80(s, 3H), 0.90(s, 3H); 1.12-1.18(m, 3H), 1.27-1.38(m, 1H), 1.42-
1.53(m, 2H), 1.58-1.75(m, 1H), 1.77-1.85(m, 1H), 1.87-1.97(m, 1H), 4.14(t, J=8 Hz,
2H), 6.73(bs, 1H), 6.97(bs, 1H), 7.95(s, 1H), 8.50(s, 1H). m/z (M+H) 265.
Step 11: (lS, 3R)-2,2,3-trimethyl-3-[3-(1H-1,2,4-triazol-1-yl)propyl]

25 cyclopentanamine
N Me M
N’N 7, W
NH,

Step 9 intermediate (0.24 g, 1.016 mmbol) was dissolved in a solvent mixture of
acetc;nitrile (3 mL), ethyl acetate (3 mL), water (1.5 mL). To this PIFA (0.547 g, 1.272
mmol) was added and at stirred at 10 °C for 40 minutes. After that the temperature was
30 maintained at 50°C for 7 h. The reaction stirred for another 8 h at room temperature.

The reaction mixture was heated upto 70 °C for 10 mins and concentrated under
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reduced pressure, acidified with KHSO4 solution (pH 1) and extracted with a
dichloromethane. The aqueous layer was basified with NaOH solution and extracted
with dichloromethane. The organic layer was concentrated and dried under high
vacuum. The compound was purified by alumina column chromatography to afford
5  desired product (0.1 g) as pale brown stiéky mass. m/z (M+1): 237.
Step 12: (28,4S)-1-(2-((1S,3R)-3-(3-(1H-1,2,4-triazol-1-yl)propyl)-2,2,3-trimethyl

cyclopentylamino)acetyl)-4-flucropyrrolidine-2-carbonitrile
F

N Me Me
<\ \\ Me,- H
_N 7, N N
N
N ,< 7~H/\‘g N

To a suspension of step-10 intermediate (0.095 g, 0.40 mmol), K»COs (0.167 g, 1.207
10 mmol) and KI (3 mg) in DMSO (1 mL) were stirred at room temperature. To this
intermediate 20 (0.06 g, 0.32 mmol) was added and stirred for 3.5 h. The reaction
mixture was diluted with water and extracted with ethyl acetate. The organic layer was -
dried over Na;SO4, concentrated under reduced pressuré and dried under vacuum. The
. compound was purified by silica column chromatdgraphy to afford the desired product
15  (0.023 g) as pale brown solid. M.P 152-154 °C. 'H NMR (CDCls) & ppm: 0.77(s, 3H),
0.88(s, 3H), 0.88(s, 3H), 1.19-1.31(m, 3H), 1.39-1.47(m, 1H), 1.50-1.71(m, 1H), 1.72-
1.89(m, 1H), 1.90-2.16(m, 2H); 2.30-2.43(m, 1H), 2.68-2.89(m, 1H), 2.91-2.97(m,
1H), 3.37-3.55(m, 1H), 3.62-3.77(m, 2H), 3.89-4.02(m, 1H), 4.14(t, J=8 Hz, 2H),
4.95(d, I=11.2 Hz. 0.8H), 5.11(d, J=11.2 Hz, 0.2H), 5.35(d, J=51.2 Hz, 0.2H), 5.48(d,
20  J=51.2 Hz, 0.8H), 7.94(s, 1H), 8.05(s, 1H). m/z (M+1) 391.2.
Demonstration of in vitro efficacy of test compounds
Protocol For DPP IV Assay: '
DPP IV measurement in vitro: DPP IV activity was determined by the cleavage rate
of 7-amino 4-methylcoumarin (AMC) from the substrate H-Gly-Pro-AMC. In brief,
25  the assay was conducted by adding 3 ng of human recombinant Dipeptidyl peptidase
IV enzyme (hrDPP IV, available commercially from R&D systems) in 70 uL of the
assay buffer (25 mM HEPES, 140 mM NaCl and 1% BSA, pH 7.8) to a 96 well black
flat bottom microtitre plate. Test compounds were added as 10 pL additions to all
wells except blank and total activity wells. After incubation of test substance with
30 enzyme for 60 minutes at room temperature, 10 uL of 100 uM substrate H-Gly-Pro-

- AMC was added. After mixing, the plate was left for 20 minutes at room temperature.
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Then the reaction was terminated by addition of 10 puL of 25% glacial acetic acid.
Fluorescence was measured using Spectra Max Gemini XS (Molecular Devices., USA)
at an excitation filter of 360 nm and emission filter of 460 nm.

Test for ICsy Studies: Test compounds dissolved in DMSO were diluted with assay
buffer at different concentrations and tested in duplicates. Percentage inhibition was
calculated with respect to total activity. ICso value was calculated using Prism
Software.

Protocol for DPP 8 Assay:

DPP 8 measurement in vitro: DPP 8 activity was determined by the cleavage rate of
7-amino 4-fluoromethylcoumarin (AFC) from the substrate H-Ala-Pro-AFC. In brief,
the assay was conducted by adding 30 ng of human recombinant Dipeptidyl peptidase
8 enzyme (hrDPP 8, available commercially from R&D systems) in 70 pL of the assay
buffer (50 mM TRIS and 5 mM EDTA, pH 7.7) to a 96 well black flat bottom
microtitre plate. Test compound was added as 10 pL additions to all wells except blank
and)totail activity wells. After incubation of test substance with enzyme for 30 minutes
at room temperature, 10 pL of 100 pM substrate H-Ala-Pro-AFC was added. After
mixing, the plate was left for 30 minutes at room temperature. Then the reaction was

terminated by addition of 10 pL of 25% Glacial Acetic Acid. Fluorescence was

. measured using Spectra Max Gemini XS (Molecular Devices, USA) at an excitation

filter of 400 nm and emission filter of 505 nm.

Test for ICs, Studies: Test compound dissolved in DMSO were diluted with assay
buffer at different concentrations and tested in duplicates. Percentage inhibition was
calculated with r'espect to total activity. ICsp value was calculated using Prism
Software. |

" Protocol for DPP 9 Assay:

DPP 9 measurement in vitro: DPP 9 activity was determined by the cleavage rate of
7-amino. 4-methylcoumarin (AMC) from the substrate H-Gly-Pro-AMC. In briéf, the
assay was conducted by adding 10 ng of human recombinant Dipeptidyl peptidase 9
enzyme (hrDPP 9, available commercially from R&D systems) in 70 pL of the assay

~ buffer (50 mM TRIS and 5 mM EDTA, pH 7.7) to a 96 well black flat bottom

microtitre plate. Test compound was added as. 10 pL additions to all wells except blank
and total activity wells. After incubation of test substance with enzyme for 30 minutes

at room temperature, 10 pL of 100 pM substrate H-Gly-Pro-AMC was added. After

WO



- - -8121.31- - - 822235 - - 8393.86 4.03 - - * Conpounds screened
by using human plasma As Shown in table 1 conpounds of fornula (1) exerted
pot ent DRRol2vioiohiiBi ti on with good selectivity over DPPp8TABZI1DRIBE
enzynmes. Denonstration of in vivo eff]ilgacy of test conpounds 5 Protocol For
Oral d ucose Tol erance Test: Effect of conpound on glucose tol erance was
examned in 7 week old C57BL16_m ce.. Animals were kept for 18 h fasting and
wer e chal | etigieg thé plateghasdeft dor(3D minktgy aB®om tamaerewre. Thesnihe usAgtion Bahy/ kg)

adm ni stration.  Blood I f | 146, AR ag Lk waed by tail
bl eed pre m@aﬁﬁdbyafdd;igé?gfﬁp i'?rﬂeogo#r{? gﬁ%c?gt%e/?&?lﬁ? a%l'u%lgg?dleg%g.(go, 10 60
and 120 m méaasdd udigBbcgh Maxs@erpint KSB(Mcﬂmulm@eMi@Pﬁe?W)wéiath@H?YburTS
active strips o | uconet er. erd..n10 find the tinme response on gl ucose
excur si on, tﬁﬁ?@l‘sgn%arng%g’ﬁ%}oﬁlgﬁtéreo A gl ucose at different. tine point
after cgnpaugdfopddiétalliest Tan cpdund Ajssdlyedoin BMSIRwere ditntddowitls pssat bl ood

gl ucose was npeasujed at pre (0 mnute) .and st ( oy } hut es)

gl ucose | oduffer3 %rﬁl?ttcé’gﬁq‘“tréﬁl%(fng It‘:(fiegslg C\XE %Eegxggg?gagaqlggbéég%nder
curve (AUC)caMiste8 alititaaped tol Sdtalgadhvitg MCsoidluamas cllablhed 2y vairig Pysper gl ycemi ¢
activity of selected conpounds in mce, as determ ned by oral glucose

t ol erance t&WareExanple No. Tinme (hr)

DPP 1V inhibition data (expressed either as ICsp in nanomolar or percentage at
10 300 nM compound cbncentration) is presented in table 1.
Table 1: DPP-IV inhibition using human recombinant DPP-IV enzyme and
selectivity towards DPP 8 & 9

Example No | Inhibition at300nM |  ICsy (M) Dsl‘;l;“‘“ty (F;’)l;i) 5
1 } 22225 % 56,85 : -
2% 10.50 - ; :

3 - 11.02£016 | >27000 > 5000
5+ .10 : : ;
6 - T123.10 . .
7 ) 99.84 . :
8 - 1170.00 = 0.14 - .
9 . 780.60 £ 91.63 . :
10 - 214.30 . -
11 ) 232.30 . :
12 - 37.17+3.67 ) -
13 - 27.83 - .
14 73.19 . - -
15 60.49 . . -
16 - 325 . .
17 46.65 : : .
18 84.86 . - -
19 - 304,80 £ 2.10 - -
.20 - ©104.70 - -
21 - 329.80 - -
22 7271 : . :
23 86.21 = 3 i
24 3 133.60 . 3
25 ; 29.43 . -
26 63.18 . - ;
27 4736 . . B
28 - 183.20 . .




17.80 -

0.50 4.00 6.00 8.00 12.00 24.00 3 53.89 - - 34 54.32 - NA - -
- - - 29
WO 2010/079413 111 PCT/1IB2010/000008

29 - 7.61 > 13000 > 1100
30 - 7.29 - > 1250
31 - 264.20 - -
32 - 6.01 > 9500 > 1900
33 - 250.30 - -
34 - 8.94 > 10000 > 1500
36 31.90 - - -
37 - 22.38 - -
38 42.57 - - -
39 45.94 - - -
40 84.68 - - -
41 26.08 - - -
42 - 91.31 - -
44 - 582.30 - -
45 - 58.99 >300 (uM) | >300 (uUM)
46 40.90 - - -
47* 13.53 - - -
48* 4.46 - - -
49* - 421.90 - -
50 14.99 - - -
51 - 91.41 - -
52% 29.20 - - -
53 56.45 - - -
54 64.86 - - -
55 - 4.39 - > 9000
56 95.70 19.62 - -
58 91.43 - - -
59 67.69 - - -
60 94.74 6.59 > 19000 >7000
61 96.24 13.78 - > 7271
62 79.78 - - -
63 92.57 19.18 - > 1850
64 - 76.09 > 450 > 250
65*% - 237.80 - -
66* 23.19 - - -
67 79.24 - - -
68 - 40.19 > 250 >15
69 18.62 > 1800 > 150
70 - 26.67 > 550 >25
71 - 22.82 - -
72 - 32.32 > 1250 > 35
73 - 41.04 > 2300 > 150
74 - 54,72 > 900 >25
76 425 - - B
77* 13.38 - - -

32
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* Compounds screened by using human plasma
As Shown in table 1 compounds of formula (I) exerted potent DPP IV inhibition with
gﬁod seleétivity over DPP 8 and DPP 9 enzymes.

Demonstration of in vivo efficacy of test compounds

Protocol For Oral Glucbsé Tolerance Test:

Effect of compound on glucose tolerance was examined in 7 week old C57BL/6 mice.
Animals were kept for 18 h fasting and were challenged with glucose (2 g/kg) 30 min
after compound (10 mg/kg) administration. Blood samples for glucose measurement
were obtained by tail bleed pre dose and at serial time points after the glucose load (30,
60 and 120 minutes). Blood glucose estimation was done by using ContourTS active
strips on glucometer (Bayer). To find the time response on glucose excursion, animals
were challenged with glucose at different time point after compound administration
(0.5, 2, 4, 6, 8, 12 or 24 hours) at blood glucose was measured at pre (0 minute) and
post (30, 60 and 120 minutes) glucose load. ‘

Results of blood glucose were expressed as area under curve (AUC) was calculated
using Prism software. ‘

Table-2: Antihyperglycemic activity of selected compounds in mice, as

determined by oral glucose tolerance test.

Example Time (hr)
No. 0.50 4.00 6.00 8.00 12.00 24.00
3 53.89 - - - - -
34 54.32 - NA - - -
32 17.80 - - - - -
29 42.52 - 20.21 - - -
55 48.30 45.69 28.28 18.63 - -
30 - - 30.90 - - -
56 - - 7.07 - - -
60 47.70 . - 51.55 - 29.62 NA

NA - No activity

As summarized in table 2, examples of present invention showed upto 29.62%

reduction in AUC (Area under curve) at 12 h post administration of compound.

20.21 - - - 55 48.30 45.69 28.28 18.63 - - 30 - - 30.90 - -
- - 60 47.70
WO 2010/079413 112 PCT/IB2010/000008
78 - 23.29 - - -
80 ~ 2.28 - - -
81 21.31 - - -
82 22.35 - -
83 93.86 4.03 - -

56 -



- 51.55 - 29.62 NA NA - No activity 20 As summarized in table 2, exanples
of present invention showed upto 29. 62@6reduction I n AUC (Area under curve)

at 12 h psetosdmaBstration of conpogﬁg PCT/IB2010/000008
2010/ 079413113PCT/ | B2010/ 000008 We i m 1 Conpound of formula (1),

their derivatives, analogs, tautoneric forns, stereoisoners, polynorphs,
hydrates, 5 solvates, internediates, pharnaceutically acceptabl e salts,
phar maceut Wedllaioonposi t i ons, netabolites and prodrugs thereof; wherein Y
represents,-0-, -S(0)Dn- , ~Cl-1F- or -CF2-; m n and p are
I nt egers ihégﬁ@ﬁﬁgé %@Hgg?ggHed fron10 1 or 2; X represents a bond,
Cl-05al |l cyl ene or -C(=0)- Fﬂ ?epegsents hydrogea, optionally substltuted
groups sel ected fron1a|ky| cIo&ka_mRQXQLgéIkyIaIkyI cycl oal kenyl ,
aryl, aryl al kyl, arylalkenyk het enparyl, yhet erocycl yl,
heterocycloalkyl heterocgélyl yR: heteroaryl a ky\ het er oaryl al kenyl ,

heteroarylalkynyl -N3 (0) pR10, - oNRI s(Q) \CN, -000R10 , _oRio,or
NRI cow or a group selected from 15R12 represents hydrogen or

f\ugst ! t;Jtle f}r dén'ﬂ%ﬁ%’ét iR tafMmRR ﬁ)ﬂh@cétﬁéolidm a[bdiylhorphd Kigxiyatesacy |
ydr oxyl a

al kenyl, aIkynyI cycloaikyl % oalk @Y clpalkenyl
aryl, abyl a¢1ka,t¢5 hig éfﬂ%fh‘l‘t% pherradcsirally ¢ gef ‘het 8 Socy HHTCISEYH
heterocycl X&xﬁﬁésﬁ%hs, xﬂ&&tﬁﬁl%ra}ﬂh devilgs tﬁ@é&p&ﬂérélﬁ WYedpikeserits c@s, bsoyl-i € acid
CH,-, -CHOH-, -CHF- or -CF,-; m, n and p are integers independently selected from 0,
1 or 2; X represents a bond, C;-Cs alkylene or -C(=0)-; |
R! represents hydrogen, optionally substituted groups selected from alkyl,

10  cycloalkyl, cycloalkylalkyl, cycloalkenyl, aryl, arylalkyl, arylalkenyl, arylalkynyl,
heteroaryl, heterocyclyl, heterocycloalkyl, heterocyclylalkyl, heteroarylalkyl,
heteroarylalkenyl, heteroarylalkynyl, -N, -S(O),R"®, -NR'*S(O),R"!, -CN, -COOR'", -
CONR!®R!!, -OR!®, -NR'’R!! or -NR'°COR"" or a group selected from:

O N 12
~N / /0L N/\N /\]/R
: :/ \ ¢(\ —N
N R12 N R12

\N¢N
N N
N = /N
N\%N N _N\ /O N
o}
OH %ﬂ O\ﬂ
0= O =0
15 R!? represents hydrogen or substituted or unsubstituted groups selected from

alkyl, alkoxy, acyl, hydroxylalkyl, -haloalkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkylalkyl, cycloalkenyl, aryl, arylalkyl, heteroaryl, heterocyclic ring,
heterocycloalkyl, heterocyclylalkyl, heteroarylalkyl, carboxylic acid or carboxylic acid
derivatives selected from esters, amides, acid halides, hydroxamic acid and
20  hydroxamates;
» R% R® and R* independently represents hydrogen, hydroxy, halogen, alkyl,
haloalkyl, cyano, hydroxyalkyl, alkoxy, alkylsulfonyl, alkylthio, phenyl-S(O),-alkyl,
amino, -NR'°R'! or phenylalkyl, wherein said phenyl is optionally substituted

independently with one or more alkyl, cycloalkyl, alkoxy, cyano, halogen,



derivatives selected fromesters, am des, acid halides, hydroxam c acid and
20 hydroxamates; R2, R3 and R4 independently represents hydrogen, hydroxy,
hal ogen, wbkyloo7haboal kyl , cyano, hyd{)l%xyal kyl, al koxy, pairthpiaobdoossy!
allcylthio, phenyl-S(0)-alkyl, am'no,oR or phenyl al kyl, wherein said
phenyl is optionally substituted independently with one or nore al kyl,
cycloal I cyl, al koxy, cyano, hal ogen, . WO 2010/ 079413114PCT/ lf@ﬁ@(ﬁx 000008

al kyl sul fomjldylsutfbﬂWl allsylghio, @l | -COOBROGONHeoGHS)

hydr oxyl , ﬁlcherminoamth{?)t o 18 datnﬂ(iﬁ“ocran%g c&ﬂﬁgﬁ%ﬂt&g@ﬂﬁem fg,gmgh ReGorafget her to

form an optlo y subs 0 menbered ring having 0-4 hetero atons
sel ected’ frsolsstxkd;tecm mme@ber%rmghﬁrvm% betbrpdtanepesgle éﬁed e BrfardS;subst i t ut ed

al kyl group; 5 {ﬁp ngﬁfﬁ%d%%@ﬁ%r &%ﬂy@{wgmt}nggl?l lygrgﬁgastltut ed groups

selected froma oxya am no, RONHal kﬁfgy and
RONHC( Ni§) NHa1ky RS répfesants Iﬁﬁrdgﬂdepemtmaﬂj' yulrstipted sgrnups W;eéteég“mm kyl or

Chr boyl | ¢ esmlseraoNEy stane: Bp s GRINERRRTE & razol e,

- 000R10, -00 NRmmﬂd R? maiépehmﬂsa@masemuydr@ammamw hydroxyl; R1 and R11

i ndependently r nts h o] nitro acetyl,
hal ogen or opti %ﬁflr%gﬁﬁ’s'ﬁq{ gég’%%ﬁ‘b?b%%‘% &t ecfa?b(ra%ﬂ\ aar?’llc{n&wl[m@

al koxy, al kany ,ngﬂ{)gnypomé‘@l 08LKYRI°RY ¢ | temdzslel alCQORcy-cod® tdhyl-, aryl,
aryl al k het, er ogry het er ogycl yl, heterocycloal kyl, heterocyclylal kyl,
het er oa %yl alﬂ]RyCORcaﬁ‘I}S‘GSS@@@ Bcrd or 15carboxylic acid derivatives sel ect ed

fromesters, amyge ' RV i) aﬁﬂr&i xRNy a BeTRIES ;
when. the groups 1Igléndﬁl, 1&heBéldth%5pep sqalga 2% h@ Xﬂ@ R12 are

d
subst.i t ut ecacetyl, iialogen h@op@nnily §\1.h§§1tutquﬁT@1€P5 se@cfeé é’@m F“P?élos alﬂsaf el98ht s are
one or nore, E%Qb)%ﬁ&{lﬂfkg%a 1 988311%%193@1693%1%%9&10&&1 di*j/lhl'k?h h@tmar?m azi do,

nitroso, 0XxO0 dr azi no
al kyl , hal dwtdrydyplymhctsxgcyclhalkyﬂa|hkt@soyychdal§iyla|11w@;@9ry1%f@é4 %Pwllc acid or

cycl oal , t | t |,
y QC( l?._?é&ylré/ aézds?egélgﬁ\% %k?%kgét esta! é?'él%@Rsra %%d hﬁkl\cliéRgc H?)o%%nbll% g,@&ii
NRaC( S) NRbRend hylioRa@6Rb, - N( Ra) SO2Rb, - NRa C(0) ORb, - NRaRb, - NRaC({0)Rb, -

NRRCLS) RO, - SONRARE ;908 NRRRD K (GRA ) GFb - RO R) NERRY ng 6 1 0)

- RaNRbRc, -12a0 f he’ substituents are further
optional | y sibbdtted o whenhtite tohm “substitoted” Hulsst, ilteisabtisueats agedriervs thosbande ;

wherein Ra, Rb i.ndependent | ok g ituted or
unsubst i t ut &8 S@ﬁﬁ%irog‘ebaé%eé‘geqy%{)Wa%kro yan?k%(gohtey t%g%?{b §I0>)I gﬁi&)
het er oag%l Ri) dggit ﬁﬁ%a{yyl ainmol, hyh@tzmbpmm}mahlkyll, hadmﬂiyhahky*y,ahvdbadisom,oal kenyl ;
or Ra an can e 30 to ethr ofo havi ng
4-8 atoms. 3YIaleRY, RIS ‘gﬁﬁ lﬁgeé?%c%’nh%gfgég)ﬁ%wﬁ%%ﬁéoxy group
is present, to’i)he @d)bga(y_(g S)R@Lift@(bgﬁRbeOHC(’@NR@K‘Y ~NRCGOONRRS, pr opoxy,
i sopropoxy, but oxy,” i so oxy an ut ox
present, thbTRéﬁ()%b '%}/l,ng.(Bp)SD@ SHN@ISOR", v@l{%@@) %9@@%31»5%@#&@%0@/ 000008
NR*C(S)R®, —SONR'R®, —SO;NR‘R®, —OR?, —OR*C(O)OR’, —OC'(O)NRaRb,
25  OC(O)R®, -R*°NR'R’, ~-R°OR’, ~SR?, ~SOR® and —SO,R’; the substituents are further

optionally substituted by one or more substituents as defined above;
wherein R?, R® and R® independently represents hydrogen or substituted or
unsubstituted groups selected from alkyl, alkylene, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, heterocycloalkyl, cycloalkyl and cylcoalkenyl; or R® and R® can be
30 combined together to form a ring structures having 4-8 atoms.
2. The compound according to claim 1, wherein: when alkoxy group is present, the
alkoxy group is selected from methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy,

isobutoxy and t-butoxy; when aryloxy group is present, the aryloxy group is selected



from phenoxy and napht hyl oxy. when hal ogen is present, the halogen is
fluorine, chlorine, bromne or iodine; when alkyl group is present, the

al kyl growmp 200/0metiByl , ethyl, n- propy{/]i5 i sopropyl, butylpcTiiBIDOHO0OS
t-butyl, pentyl, hexyl, heptyl or octyl; when alkenyl group is present, the
al kenyl group is ethenyl, 1-propenyl, 2-propenyl, iso- 5 propenyl, :

2- et hyl - 1- propenyl, 1- butenyl or 2- butenyl Wnen t he al kyng/ grroup IS
present, t lfmnalpkwyj' agd @aphthsdom hykwplhalqgmpwgﬂse%r the halegst 18 &%y ¢l oal kyl
group is present P ¥l 1 3GH QPMEHYL

cycl opent yl© chfo ln%lbdé%lglel%}(%% 00C 18&‘@1 oﬁg&g?p per r oélapht h%lll5

adamant yl , eﬁfyﬂ dg@dp;d,m@propy@rmpslsohut}émmiw ,ll@x Yr bepsd Ol’\ﬂlﬁf@h“é“g?’(’:l oal kenyl
group is pr the g f opent enyl
and cycl ohé’@?ﬂ%’r}lgr Whed %S%k‘ér oecya(l: °|“¥ é(rgﬁ&bo &%&Sle?gxgrggén?grzolﬁgﬁen%%& esent,

t he het ar oqu@ljeﬁﬂ[ leythetioyl- lhﬁbm@arybutgryd)wp J-sutenyhevkenothg calknylygeup 18el ect ed

f tidi i di dj I |,
car bazol yl PEFHGR VY HP U s A by Ao SRk st s anT
per h)édlr oathj%segtl thelobﬁﬂ@ﬂtymygmupolibeaymdprqw:l ng/yclobptyhnwcam“tyll Icypihhéxala a2| n?/l
ri eridin azol in i in
Pgoqu?/nol Pr‘FQ’F OOQ%I%/r‘%(EIB H‘?f}’é’a‘?g nh% éflq’%Wd’?%nH qui k&lfé ﬁro%lé L
2- oxgazepl l'l%lrobl@?(ﬁ@'gmﬁbs Wil @c}dalkeﬂylligedlitqflbé'presﬁw i mloallqa%ﬂlgnwl Wyl ,
ri dazin razol gxazol in
P}s/ox az oloy?/ Seleﬁéﬁ dwa mi%ﬁmenﬁ WPQ?&S‘FIS)IPexe‘MJn )é’%h(?flthﬁ%fooy‘flﬁ?lg%oqrqﬁ | n%?p’l t hi enyl ,

i sot hi azol )@rou;fﬂ& dﬁl‘b‘ééh! Jhd HéterobFdalltyR 20 Ihe@ioapll , gtdilﬂd’s wl hetersmyblyﬁgfqab
i ndolinyl, Tsoin

| i nyl, octahydrojndol yl, %8 C dr0| S | nd 1
decahydr oi sslsaiefofrom a%?@ﬁlﬂ’lm afzidinyl; | bengpdidg g’F %W%’o ﬁﬁ%}lﬁy
benzot hi az O(%a}@agolgﬁ n&%ﬂhﬂd' &oR1¥yi, l&%ﬁﬂﬁgdlrﬁﬁﬂh}/ﬂldmﬂﬂe rpéﬁtyﬂtoazspirwl

beni ot hi eny zoxazol y . oxadi'azol yl heanI dazgi}% cﬂ azo‘ﬁ/
phenyl pi perw@nwyﬂ}’l phengthiazipil pheRrsrERtly piptt a?7é‘9 oNPEHEL PHIEr azi nyl |
b oor Bhor difpotiLE kel DELUARLEC bRl “?@AZS%L. per L aimy
pyrrol i d| nytletralﬁfdmmpbym@lmﬁ,d|2|1y<|032@9m13oPZedlnﬁyl PyiEelyle nBiRgonyl s@’é‘f?ﬂrﬁ’llranyl
oxabi cycl o[ 3. 2. 1, iRda% 8 Mogyel
[3.2.1] oct a??'émﬁlé’b%}’%ne i dBé‘agdzlglb%a%él }(ﬁw gf?ia)ﬁyel a%gn aryl y%;r oup is
E_r ers] entI thﬁomyl:idlil@ﬂ cthjpzolyl, grielinyl, thmzhh lpth@;jlhrsamwlyl qu iyl ?L I

i pheny a p.i s e e yl ene,
et hyl ene, p%s?)% g?lglll’]erllsé)%nd\%h? %01ﬁl§l' XY @I{] grg(g%g’gfdslﬁgggsent t he
hydr oxyab kybctgfydwﬁsolrﬂollyydrdax@hyétohptmmmlylhydcmy@aml thrﬁéiwzwal,oé)lek%@l gr oup

is present, the hal oal trifluoro I or
trichl or omePH§YL lf%a}zf}g' ?f’za}hbaglazogpprg%té%dla%ﬁgf gr oup is
sel ect ed fr penzethleaylp Batzbmwyl (rbchdxamkstlhbetrgmdazolyﬂl indazolybt Mmmylplperldmyl
trifluoroethoxy /0794 16PCT/ | B2010/ 000008 and t hoxy;
when het er o8y} P VQN‘?‘P loJBtr ‘iﬁ’%@ 1 PIRSFEN Gt 87 BRI ‘@"k@h’%@’gﬁp is
sel e(r:]t Fd f lrﬁifﬁblﬁ&l%@eﬁéﬁ' yl}df%{dnm ] thiromalz;mbmhytebipghdoriym Zaxmnlgdramtyﬂlyll

nmor phol i nyl net hy rrolidjnylrne eridin

1, 2-t hi 82i nampeildw’ém dPe‘é'SfPlﬁ‘E’E‘ﬂ éﬁéoﬁ@g ﬁ‘ln?é]zol i© é?ztr‘}ga 1 2 di SR8 rl3{/11 met hyl ;
when het er oabylrahkeny! nglgyé[b[gg 1mfag§er3toxabiaﬁclb{etzell]@camohal Ieeazyblcgﬂcoup is
sel ected from nyI et heng t hi egq;il et henyl d triazolyleth n% and
when heterof;ﬁ%ﬁﬁép‘l@%%ﬂ -digne #pd Pezpftieeldhs 2. 1{qgne; gy P&&FW%P@HVFC"@ Up i

sel ected fr Q%E%Bb%' ﬂbéhﬁt K%’E}ﬂyl %Hﬁ'xréc@ﬁﬁf rméia%mrm;bhenﬂ,, wheriC SIRpenNgons fOV mul a

(1), as clai n cla is sel ectedfrom

(2S, 4S) - 1- ( &5 pesr;, 3B alzkyl(e(lqarwpzs suetiylepgopthylens, )H#%HYFEPF)OH"“EV‘@@ when
10t ri metjyl Y o] y yhicabi & meddxeasth@nictrile; 2.
(25, ar 20 (RN ér%%f:@ pRESLY e ;*1%2“"?*%‘%" B e hy/
cycl opent ylzhmiirn@})edb’étvyl@)l loplkyiberewsy ismesspai the QIQ%IEYlb@ﬁPE js ffifluoromethyl,

net hanesul f e haloalkox

(2S, 4S) - 1- (1 {"ﬁ@ng‘f-’é’l % Hichipromety; when haloplkoxy group ISP 15 loationy

tri met hyl cygtaipanseldcted fionoitderemgthpxy chlorpsthepys irdpqremeiboxy, lusERtiory i | e
154.

(2S,4S)-1-(2-((1S,3R)-3-((1H1,2,4-Triazol -1-yl)methyl)-1, 2, 2-tri nmet hyl
cycl opentylam no)acetyl)-4-fluoropyrrolidine-2-carbOnitrile

met hanesul f onate; 5.

(2S,4R)-1-(2-((1S,3R)-341H 1, 2, 4-Triazol -1-yl)nethyl)-1, 2, 2-trinet hyl
cycl opentyl am no) acetyl)-4-fluoropyrrolidine-2-carbOnitrile

met hanesul f onate; 6.

(S)-1-(2-((1S,3R)-341H 1, 2, 4-Tri azol -1-ypnet hyl ) - 1, 2, 2-

20t r| rret hyI cycl opentyl am no) acetyl )pyrrol | d| ne- 2 car bon| trile; 7.




12. (2S,49)-1-(2-((1S,3R)-342H-1, 2, 3-Tri azol -2-yl ) nethyl ) -1, 2, 2-

trimethyl cycl opentyl am no)acetyl)-4-fluoropyrrolidine-2-carbonitrile; WD
2010/ 0794482010RGI418B2010/ 000008 13. PCT/IB2010/000008
(2S,4S)-1-(2-((1S,3R)-34(111-1, 2, 3- Tri%zo0l - 1- yOret hyl ) -1, 2, 2-tri net hyl
cyclopent ylam no) acetyl)-4-fl uor opyrr01| di ne-2-carbonitrile

met hanesul f bnate; 14.

(2S, 4S) - 4- Bhd cichlotern SULR; %pn heteropyalylalive: grgup B-Rresepie thechatfgocyelyialiyh ny | )

I tyl 15¢etraz
(56, a5 i gt 1 S5ibdta DbhS SEUMAERIE Db ot Segraplylmethyl,

yI ) rret hyl ) -rﬂorﬂm?mylltneﬂﬁfl hophoyidibgloetity); Jmpnnduyyan@hxl,l) Byhipzinanel Aulioxidenr b0n| tril

(2s 43) 4- Py apd isotppackidiel. Ldigrideyimetiy  when poterqarlallenyl group 8,

yOrln;t hﬂs%( {%selgRgh@mtdayyls:lm@ogmnpyismzac??mmym)lpylpmgmlmhweylzﬂle@ﬂ bon| trile

; an r |

100xoet hyl eﬁ‘?‘ijn(ﬂ‘azf’?ﬂétée F rﬂa(‘%ihyW%‘c g%%rﬂwfé@‘é({‘ gp%ﬁs{\ arllégsg}'f%onam de; 18.

N-(( E %Rl 3S)He§§&a§}4§§y@fgma (sbﬁ@l&@teéft‘bin@hdmyleﬂ?hyldmhtlﬁelyﬂ.e)hym’l o 1o

oxoe am no rine 0 onam e,

N-(((lé 3R)% A qepipppndkolfegym é}&%&la’ﬁ‘? I%é?%)“bni ‘\H%‘%IEIF ec{e (%ntlz oxoet hyl ami no)
-2,2,3-tri nethyl @y@g)olp yfk);gjesJ(mH)r%mriamqbﬁmm)sulmonam de; 1520.

N- 1R383 42S,4S 4-11 | i t hyl
e b w5 ™

N (((1S,3R) -3 ( gzé ﬁ%ﬁ] £8) (1 @}’@-[((l‘}fli thup}ra@aylr-ymhuﬂymi I22yttimedhyl

oxoet hyl am no) trimet opentyp 6% uor ben m de 22
N-(((1S, 3R) - 3- (zyqlegestyzl@}mg)aw 6fhqup%?1%¥ fP‘Eﬂ“ﬁl o mg ?neﬁu 8t hyl ami no)
gg 2,2,3-tringt ng,gg)ci eR] DS, yﬁ) gug@@yﬂ)44frﬁzal1fj,1yﬂ§t@ﬂya;mhexane car boxam de;
N-(((1R, 39)-3- ( Zrimgthgleudypeptybyming)asety) dotusmprralidips-A-catbgriftile oy get hyl ami no)
-2,2,3- t hyl L - d 24.
1 R A T L Ty 2 oct hy! aii no)
t r | met hwyclppmmmmy}anm/Wermrﬁh ipt-7REReRikile wethaepsylionate;

1R 39 % (34428 4901350491 1A LUOTARNL LSO Y3 dggoet hyl i no)-

i met m no)nicotinonitri

tr
1S, 3R) - 3- (Zby(:Koﬂ&,tﬂﬁ)lmﬁ)a%})d-ﬂlwf¢muphbw2-@§ﬁb@lﬁllﬁﬂqW@Pﬂeéu‘@l‘@@t hyl ani no)
3-

- trimethy AN trg le; 27.
(2S, S) 4-Fl 0('5?[%%?@?%gf@gﬁ?ﬁ?@%@%?ﬁﬁl&ﬁgﬁ% (trifluoronmethyppyridin3
02-yl anmpmo) net hwﬁﬁmdiympanpgnkﬁmmo)mmwmldmm ~ghithomitpilecar bonitrile; 28.
(2S,45)-1-(2-((1 3 - t}&i - | dal.sof ypmet hyl ]-1, 2, 2-
trimet hyl cycl'é) e&} %ﬂ@ﬁ 8’1(1(% :?Agf %ZPopy {hblﬁllhrh—ézzz carbonitrile; WO
2010/ 0794131 18PGfinle %@@\@ﬁﬁﬁmapacetyl)pyrrohdme -2-carbonitrile methanesulfonate
(2S, 4S) - 1(2 (1S, 3R .SO 2-
trimethyl cycl eﬁ%ﬁrérﬁaﬁo%ééeﬁ(% 649?711?8 'E'E@ &Vﬁc}i&ﬁ%u}j%% TGP t‘ﬂt?'\z
amino)acetyl)pyrrolidine-2-carbonitrile; :
25 9. (S)-1-(2-((1R,35)-3-((1H-1 ,2,4-Triazbl-l-yl)methyl)é 1,2,2-trimethylcyclopentyl
amino)acetyl)pyrrolidine-2-carbonitrile methanesulfonate;
10. (2S,4S)-1-(2-((1R,38)-3-((2H-1,2,3-Triazol-2-yl)methyl)-
1,2,2—trimethylcyclopentyl amino)acetyl)-4-fluoropyrrolidine-2-carbonitrile;
11 (2S,48)-1-(2-((1R,3S)-3-((1H-1,2,3-Triazol-1-yl)methyl)-1,2,2-
30 trimethylcyclopentyl amino)acetyl)-4-fluoropyrrolidine-2-carbonitrile;
12. (28,48)-1-(2-((18,3R)-3-((2H-1,2,3-Triazol-2-yl)methyl)-1,2,2-

trimethylcyclopentyl amino)acetyl)-4-fluoropyrrolidine-2-carbonitrile;

(((
2,
6- (((
- 2,2,
6- (((
2,2, 3-
2- (((
2, 2,
4



30. (2S5,45)-1-(2-((1S,3R-3-[(1, 1-Di oxi do-1, 2-t hi azi nan-2-yOnethyl | -1, 2, 2-
trimethyl cycl opentyl am no)acetyl)-4-fluoropyrrolidine-2-carbonitrile; 531.
(2S, 4S) - WO20(0(ZR13S) - 3- ((1H Tetrazol - L-yl ) met hyl ) - 1, 2, 2ctrmrao/hobos

cycl opentyl am no) acetyl)-4-fluor opyrrb di ne-2-carbonitrile

net hanesul f onat e; 32. \
(2S,4S)-1-(2-((1S,3R)-341H Tetrazol - 1- &Orreth I}

tri met hyl cyclbpéf,¢8)ak2+6) aaRx-3-(( HAL 2. BTsipenh) nid meém%l 32wl trile; 33.

(2S, 45) -4-Fl uor g %31#‘%, &;ﬁ%ﬂﬁné§ ﬁl} e fl%o; Cetdlf\'?éll-g‘arbomtrlle methanesulfonate;

10( nor phol i noMet amno rrolidine-2-carbonitrile;
34. (2S, 4S) - 24.FI(28)#9)-4Fparof (-CS((BRBS)E], 222r1mr:ﬁh ngner@me 1-carbonyl)

hol t hyl I di 2- b tril 35.

(28 58+ 4" Pl vor SYISYSHERTEO MBS RSH LIS’ (| P PR ot hyl ) oyl o
pent yl ari no) aSet(%,m)yct-Fmbtoell (B PRAY)- B}(ﬁ(m(hydrbzafnmhtlryé)t-ﬂéﬂéisiﬂrfaéﬂah-e 1536. -
o pent yl am no) SOBEYRPEPaR TR HE A nely sBHeep i Y IR rbortrad, et L) ey
( I28 4?) I 4- Fl :y@r Q2&4i$)24 £flude-BR-((1S, 2R23¢((r4+(gmrhryyhaeﬂa}(l)gw-rldl3 -thiamol4l- a8

met cycl ope a et rr n r bonitrile: .
{25, 4531- 21- A qur)é’rny ‘?W(Qg%@%j’%ﬁ) % fylg ?%Q@a r&gql‘;e E‘““Fﬁl et hyl ) -
201, 2, 2-tri ngt. hy\j_@(ﬂglmep @g}ﬁtoyﬁmwblﬁwfbhdmnleylz—%ar bonitrile; 39.

2 e S?efogfégbwa@moaﬁﬁé)t@rreéwffmme%%ﬁ@ BBl hatide etV evelo

(2S, 49) - 4- Fl yor aq-{({R3$(3L8-REB, 49}-?—(3?21&0"—4 edrbyytroBidinpi-pipot d| n- 1-
yl met hyl )cycl opentyl am no) acetyl) pyrrol 2541.

d
(2S, 4S) - 4- Fl uor @stetbﬁ@w(nf%a%éym@e ftylf«‘yalyé‘?"ba%ﬂﬁzf&’i)ﬂ’}r Q“ﬁé’sti‘ ‘&&‘?@f“ﬁyn 1,2, 2-

trimethylcych Rl G o R AERORY i dx@sthdid
(25, 45) - 4- F ugfg@&@(i(@@k)ﬂﬁgagﬁ S O YB)-2idx@ithldmino)

trinmeth 3((§1n%rre hyl sul fonyl)
phenyl sul fonyOm@ﬁ@p@%FWﬂféﬁ@??@fﬁ%‘}ﬂk‘éﬂW?%’F?@Wl B¢ carbonitrile;
43. (28 ﬁR) %0 F'I@'%PR %f%' §§§)‘ é-C@rar% J-Hh%%}t}bbhd;ﬁ (-4B-2(smbinylamiol onyl )

30pheny sul fonyl’) cyc opent yl am no) ace yppyrro idine-2-carbOnitrile;

44. (9S)-1-(2- ((1&2:&stym1etlwlcxcfppmm gty Bdrtlgorohenzenesalfmpeide )

D ok N Bl By TA ROAARE AN .95 22~ corboni tri i v
(2S, 4S) - 4- Fl uor m@e@ﬁh@(rmszaarummezﬁﬂcwbpmlmhﬂmﬂuewb@wmm fonyl)
6. 151 (230 TSGR IS GRS A AL R PRl L b PEicr oAy T &
g%nyl( ng) f4 %)nyl ) rmtzl;wtrilrmayhyllcqpbpemylamthyj) é,éehﬂftlorwcllobfmam W@bOzi-%lt!flsdff"bon:c g :1 i : )e
phenyl sul fon;?‘lél) &@%éé)c i%é(%%gﬁgg‘)c%? hcet &J’o %orlfrao Igﬁﬁeé%%{gg%aon' tri I>/e; :
48. | -2,2,3-trimethylcyclopentyl)methyl)-4, 4 dlﬂuorocyclohexanecarboxamlde; ;

2S5, 4S5)-4-F S 4f| i -5- -
(25 4% e M SEANR ARasa boh reBRR - e Arel =Y
49 2,2 3-trlmethylcyclopentyl)methylammo)n1cot1non1tr11e

(0 3ad R AR B st bty PRI e A 55

(2S, 4S) - 4- Fl uor02i3(tﬁm@ﬁ@«iayéi@enﬂyl)&eatyﬂarm1ﬁ@hﬂab‘t1noﬁm(113 met hyl 1,2, 4- oxad| azol -
5- ypcycl opent yl am no i di ne- ﬁ\é‘f ar boni tr

(2S, 4S) - 4- Fl 36 2413 1%)(3I@y @%4@ -5 Cyanord-Heqrpppiroidingt %’S‘Pmeﬂl’ylﬁmﬁ’%xadl azol -
5- yl) cycl opent y3 aRifARLAGRENBRAEy R andniatitoantile i | €;

27. (28,4S)-4-Fluoro-1-(2-((1R,3S)-1,2,2-trimethyl-3-((5-(trifluoromethyl)pyridin-
30 2-ylamino)methyl)cyclopentylamino)acetyl)pyrrolidine-2-carbonitrile;
28. (2S,48)-1-(2~((1R,3S)-3-[(1,1-Dioxidoisothiazolidin-2-yl)methyl]-1,2,2-
trimethylcyclopentylamino)acetyl)-4-fluoropyrrolidine-2-carbonitrile;




1552.

(2S,4S)-4-Fluoro-1-(2-((1R 3S)-3-(3-isopropyl-1, 2, 4-oxadi azol -5-y1)-1, 2, 2-
tri met hylwopchbmpemiygl an no) acet yppyrr ohi di ne- 2- car boni t r iPCe;IBZ130/000008

(2S, 4S) - 1- (241R 3R) - 3- (Cyanonet hyl ) - 1113, 2-t ri net hyl cycl opent yl

am no) acetyl)-4-fl uoropynolidine-2-carbonitrile; 54.
(2S,4S)-4-Fluoro-1-(241R 3R) -1, 2, 2-tri met hyl- 345- net hyL- iL 27: 4- oxadi azol 203-
yOret hyl ) cyc2% p&HAR)dnir 3yl byDiexideisatkiazelidiardhmetpyli-d.~ 55,
(2S,4S)-4-Fluorgr1-{2- SR taf idité-D-damohitlired, 2, 4- oxadi azol 3
-yl) et hyl) cyclgbnier%éi}(acgﬁjp% acé%gl%)e%{l)ﬁr%&lgi%i }F\l&e)_?%%gr bonitrile; 56. ’
(2S, 4S) - 4- Fl ior @149 2-QHUS, B8)3-[1,2;Dioxide-hatthipainguyDrethyldet-dnet hyl ) - 1, 2, 4-

oxadi azol - 3-y O} A RAYA QR ATBGHARRLorbdyrBK bl didafindrecar boni tril e;

(2S, 4S) 54- Fl dfor @S49)2-QHUR, 39y3-A1 12 Tetrezol-rebimethyBal B2 ttimethyluor omet hy1) - 1, 2, 4
- oxadi azol - 3- ygﬁ%&%ﬁh&cheBh)‘li-ﬁHLHB;)r?o‘iﬁ}n%QPéfa%o?ﬁdi9—:' R&naeSifopan trile

met hanesul f onat

(2S, 49) - 1- (231, ( 15,8591~ @46, )i 3-GlitlyTkirdzol-| 4 )mettgilalz bR~ 3- yOnet hyl ) - 1, 2, 2-
trinmet hyl cycl opent m no)acetyl)-4- £l ugr opvrr ald disne-2- bonitrile; 3059.
(2S. 4S)-1- (2- (( frgp%fg@9@&@?@@@%@@&7@1@%{8 el "%ﬁ’-%{/‘%t hyl)-1,2 2-
trimet hyl cycinpers,ad)anFuopacet(R,39-1.20aiaphylFdl i di ne- 2-carbonitrile; 60.
(2S,4S)-4-Fluoro-1-(2-((19, 3S)-34(5; (hydro thyl)-1,2. 4- di azol - 3-
yoret hyli®) - 1, 2, Z?W?Wpﬁ}éﬂ'?é?'leﬁvgf”%%oé’ﬁéw éﬂ%&)&eﬁﬁyﬁﬁé}%’?’éﬁﬁ%ﬂ%ﬁ% carbonitrile;
}/\o 201;)/ 079|41§4312 ’4(%[4-?l(zlerl)olf-@o@mﬁ{)ﬁﬂ,Z,Z-trimethle- et hyd)
2S,4S)-4-Fluoro-1-(2-((1S, 3S)-3((5:-isopropyl-1,2.4-oxadi azol-3-yl)methyl)-
1,2, 2-tri met hyl &§eip ﬁ‘mﬁé’&%%é@{a%@%eg%?&rﬂ@‘?%%r %&Fi | enet hane
sul fonate; 35 (2$&)-4-Fluoro-1-(2-((18,3R)-1,2,2-trimethyl-3-(morpholinomethyl)cyclo
(2S, 4S) - 4- Fl uor o- i-(2-_( 1S, 3S)-34(5-(4-fl uarophe 1)-%1, 2, 4- oxadi azol - 3-
Sypnet hyl ) - 1, 2, Pentylamn W@QEY%@W'%W%S‘%@EW?‘S%VWI "2§i ne- 2- carbonitrile
, 63 36. (2S 4S)-1-Flugr§-1?;%-(_(111{,%S)Z-},z,z_-trimethyle- yrrolidin-1-ylmethyl)cyclo

(25, 49) 4~ FI Uor SE X1 (5 22171 met hy1- 3- ((5- (pyTi di n-4-y1)-1, 2, 4-
oxadi azol - 3- yOmpehtylsmjrd)ensehpyrelidinecd-eaknitiyr r ol i di ne- 2-carbonitrile; 64.

, 45) - 4- F idin2-4- oxadi azol - 5-y1) -
(2S,4S)-4-F E@[gﬁa%ﬁg“%&@z‘g éﬁ%&%t“%@pgwﬂ 2;-4- oxadi azol - 5-y1)

2,2,3-trinet y<l am no) ace rrolidine-2-carbonitrile 1065.
(2S, 4S) - 4- Fl uor glmethy)qyclosrerymBolagetyhpytiolidinergtrarpniftle; 2 4- oxadi azol - 5-y1) -

2,2, 3-tri met hyl ' | ok i Re 2as itrile; 66.
(511 (2- (15 S OPER IR RRS RIS S4 bR R AR 2 o
trimet B0 cycl opdlt,3Hranethyymiepeytplapinadceti)peraidingrheasbanitrijes

met hanesul fo

te; 67 - . o
(25, 4S) - 4 FI 001 SFADAFIupl- kG (URASH 22 trimethyl-3-Gojpepidin Loy 1 o 0y 5 5 3.
15t ri et hyl cycl opashylaoiopajkgering)apeypyotoliding-d-@rboaittiioni t ri | e; 68.
28, 4S) - 4- Fl -1-(2- (1S . ~trimet hyds3-(3: (pyridin-3-y1)-1, 2, 4-
E)xadi a)zol _5- 3@23&%&%%%oa%f?05@%éﬁ&%&?tﬁ%@?ﬁhi@égf&%ﬁ’%éh. trile 259.
(2S, 4S) - 4- Fl uor aimhethydycloPerid@mioacSyDpyirroiitiing-2-ArtoBitfleyr i di n- 3-y1) -1, 2, 4-

di azo] - 5- | | am | i di nes.2-carbonitihe; 2070.
SR B M IO T R GRS GRS 40, 2073
oxadi azol - 5- yl ) gygk@RR &mleeihfgildiﬁli)léi)@eettymmrbﬁdihé-ﬂicaneeﬂtrdagr bonitrile; 71.

28, 4S) - 4- Fl -1-(2-((1R 39)-2.2 3-trjmethyl:3-(3- idins4-y1)-1, 2, 4-
o e sty e I & 2
(738 45) - 4-Fi phinylszulfon}]/_léme::%th 1)cgckz)pca?:n}{lamino)tacr:]etyl)p??’rrolidine-2-carbonitr2ile; 1-1.2 4

: -4- Fl uoro-1-7( 2- , - -tring razin:2-yl)-1, 2, 4-
250xadi azol - 5%(189&&%76&5\‘@1"& 'ﬁ@?ﬁtlﬂ’%’BW¢%1}13di(‘¥ig’3é€%%fﬁ%ﬁgli)t riyl e; 73.

(2S, 45) 3¢- Fl uor Ophén}(ls?ﬂfoﬁ}lfin&@l)c%c@péﬁyléﬁlm}a BrbfdiNehydbohitdled- oxadi azol -

5- yOcycl opent yl'am no) ace rrolidine-2-carbonjtrile;
yeey P 44.y (S)-l-(2—)((1R,3Sg-l,2¥2-Trimethy1—3-((4-(methylsulfonyl)

phenylsulfonyl)methyl)cyclopentylamino)acetyl)pyrrolidine-2-carbonitrile;




74.

(2S,4S)-4-Fluoro-1-(2-((1S,3R)-2,2,3-trinethyl-3-(3-nethyl-1, 2, 4- oxadi azol -
5- ypcyclwpeniyl7aqBno) acet yl ) pyrrol i djzlge- 2-carboni tril epc®AB£010/000008
(S)-1-(24(1R 5R) -3, 5, 8, 8- Tet ranet hy1-2,4- di oxo- 3- azabi cycl o[ 3. 2. 1] oct an- 1-
yl am no) acetyl ) pyrrolidine-2-carbonitrile; 76.

(2S,45), 4- Fl uor o- 1R, 5R)-3,5,8,8-tetraneth o[ 3.2.1]octanl
-yl ani no) aceétSyp@,SrélfSéHr pore-15C2d QSR s 3-2-frémethyiy3- ‘éri@?%%‘g@é@r/ 1B2010/ 000008

121 77. -
thylgycl 1 Dpyrrolidine-2-carbonitrile;
(2S, 4R) - 4- Fl uor 8hefyl(s51£c(nif&mely)%yc Opentg amlno)?ﬁ%yt)ﬁyr azabi cycl o[ 3.2. 1] octanl

-yl am no) ace46y pS)ri-@H((LE, 7R)- 122,aél"rriymllytl13r((‘b(meilg’lsu¥f0nyl)
(5)-1-(2-((IR 5f@len?rgglf&ry@m-g%r)@}{@&ﬂggtéfaﬁm%&g{}ﬂ:)}ﬁﬁjr&{dﬁleb ézlrg&{lﬁ*ﬂfb“ 1-yl am no)

acetyl)pyrrolid on
(S) - 1- (34( IRBRI2AD: @Frﬁmome(mns IR pk2.23rimetl- 2@ (Yot an- 1- yI ani no)
acetyl)pyrrolidi

(S)-1-(2-((IR 5 _ng,l?sg %ny ne&h )HX/CT(’pfg%l moée;/cg]:yo)f)\ygrrcél1dﬂe-20-garg%mt]r_ﬂeyl ani no)
acetyl ) pyrrods,. di(1834$-4salnhmrm -Qr((1R3S)83k(3-(4-fluorophenyl)-1,2,4-oxadiazol-5-yl)-

e ot T g 2 st

(|28 4S) - 4-Fl quleAs{)?Aamil&,oglsoz - 61 838)-3-(3-(eflivydphBayi )k &Rjdeysetliofd-521t ] oct an- 1-
anm no) acet rro carponlt
)(/25 45)1) 01- (2y?? ? {O!?ﬂ!t&a‘?ﬁnﬁ’sathVQEyd’f"?f‘ne%"arbom 22,2, 3-

trimethyl cyCS@pm a!s) @-FluB@)laQeG(YRBS) HZTthﬂmEmpw (aambtﬂnyhh;lz ~oxadibatStri | e. 15
4. A process for the ara(él on_of co nd. of. lIl)orrmla (I'), according to

claim1 conpri sWH(jYC&QH?B‘D’ geeyhay el '8““8‘? W hula (11), which is in

its free, sak{ @ @sozt ?ﬁb@m -£200(18,3RY-1,b,2ariempP3HBimethyf-bp prdxadiatdl )  ( CR6R7) n
3 CH3 /PGN., 5 Xzi gé III wherein, L re Lesents | eavi ng groups sel ected
from chl oro, br (.YHSYCI‘PR? a“t“%f%?%%@@?“’@b“%ﬁ% Ml and triflates; PG

represeps hysr ogens) Qi-Fl%fbtﬁ@i((m 391 94nB0pe ri @4—6ﬂacﬁ£z@l—’5f-|yl) 1,2,2-
trifluoroacetyl, arylsu phonyl ,” nosy o, - CBz; and n, R, R5,

R6, R7, R8 andX teimethylsyqleneaty. m@a‘a@é)pmrqh&/ ing- Z-Aaré%%%nd of formila (I1),
inits free, %a'(g%ﬁg-ﬂ@(?ﬁ%&?3f(e§£ﬁoﬁﬁﬁ19f)£il mtﬁxﬁetﬁﬁawmpémﬁﬁ CH3 25 wherein

R1, R2, RS, are as defined earl .- A conpound of fornula
(1'l) according tammd)aqem1)54-ﬂh®rchyrr03.1d9@+?e@(f'§mltfll%m corrpound of fornula

(Ir-1), (- %)f 8(9§,4§J- -Fﬁ%ro-l-'(?&lﬁﬂi) 1,2,2-trimethyl-3-((5-methyl-1,2,4-oxadiazol-
20 3-ylmethyl)cyclopentylamino)acetyl)pyrrolidine-2-carbonitrile;
55. (28S,4S)-4-Fluoro-1-(2-((18,3S)-1,2,2-trimethyl-3-((5-methyl-1 ,2,4-oxadiazol-
| 3-yl)méthyl)cyclopentylamino)acetyl)pyrrolidine-z-carbonitrile;
56. (2S,4S)-4-Fluoro-1-(2-((1S,3S)-I,2,2-trimethy1—3-((5-(triﬂuoromethyl)—1,2,4-
_ oxadiazol-3-yl)methyl)cyclopentylamino)acetyl) pyrrolidine-2-carbonitrile;
25 | 57. (28,4S)-4-F1uoro-1-(2-((1S,3S)-1,2,2-trimethyl-3-((5-(triﬂuoromethyl)-1,2,4-‘
oxadiazol-3-yl)methyl)cyclopentylamino)acetyl)pyrrolidine-2-carbonitrile

. methanesulfonate;
58. (2S,4S)-1-(2-((18,38)-3-((5-tert-Butyl-1,2,4-oxadiazol-3-yl)methyl)-1,2,2-
trimethylcyclopentylamind)acetyl)-4-ﬂuoropyrro1idine-2-carbonitrile ;
30 . 59. (28,48)-1-(2-((18,38)-3-((5-Cyclohexyl-1,2,4-oxadiazol-3-yl)methyl)-1,2,2-
trimethylcyclopentylamino)acetyl)-4-fluoropyrrolidine-2-carbonitrile;
60. (28,4S)-4-Fluoro-1-(2-((1S,3S)-3-((5-(hydroxymethyl)-1,2,4-oxadiazol-3-
" yDmethyl)-1,2,2-trimethylcyclopentylamino)acetyl)pyrrolidine-2-carbonitrile;



CH3 NH- PG 1Y-N 14r1 (I11-2) H3C CH3 CH3 NH-PG 12 N O N (I1-3) H3c cH3 CH3
NH PG wherein the groups n, RlL, R12 and PG are as defined earlier. 7. A
conpound wo 20mwordia (1) according to % aim5, which ispselBoltigdobesom
compounds of formula (I1-4), (11-5), (1 (re-7y, (11-8), (11-9), (11-1
0), (I1-121) (11-6)(11-7) H3C CH3H3C CH3 HSCNHZ HSCNHZ (II-8)(II-9) N5
<3HHCCH3 0, N R12 OCH3\ H3c NH2H2NN R12Ri CH3 H3c NH2H3c CH3H NH2
wherei n the @§t.oupS484-FRom-kkt(PE38)-2(@dsapedrvhbe, 46%3111?@1 3 ﬁ)n@t}";’% conmpound

of formula (Il ‘) l?ﬁf-%rgétﬂ}qcﬁ%p%@iam11’lf_b)ac\é@rﬁ)8§7¥rdlﬁhr§ﬁj EfbSftrildnRfane
sulfonate;
62. (25,4S)-4-Fluoro-1-(2-((1S,38)-3-((5-(4-fluorophenyl)-1,2,4-oxadiazol-3-
5 yDmethyl)-1 ,2,2-trimetﬁylcyclopentylamino)acetyl)pyrrolidine-2-carbonitrile;
63. (28,4S)-4-Fluoro-1-(2-((18,3S)-1,2,2-trimethyl-3-((5-(pyridin-4-yl)-1,2,4-
oxadiazol-3-yD)methyl)cyclopentylamino)acetyl)pyrrolidine-2-carbonitrile;
64. (2S,4S)-4-Fluoro-1-(2-((1R,3 S)-3-(3-(4-fluorophenyl)-1,2,4-oxadiazol-5-yl)-
2,2,3-trimethylcyclopentylamino)acetyl)pyrrolidine-2-carbonitrile
10 65. (28,48)-4-Fluoro-1-(2-((1S,3R)-3-(3-(4-fluorophenyl)-1,2,4-oxadiazol-5-yl)-
2,2,3-trimethylcyclopentylamino)acetyl)pyrrolidine-2-carbonitrile;
66. (S)-1-(2-((1S,3R)-3-(3-(4-Fluorophenyl)-1,2,4-oxadiazol-5-y1)-2,2,3-
. trimethylcyclopentylamino)acetyl)pyrrolidine-2-carbonitrile methanesulfonate;
67. (28,48)-4-Fluoro-1 -(2-((1S,3R)—3-(3-isopr6pyl-1,2,4-oxadiazol-5-yl)-2,2,3-
15 trimethylcyclopentylamino)acetyl)pyrrolidine-2-carbonitrile;
68. (2S,48)-4-Fluoro-1-(2-((1S,3R)-2,2,3-trimethyl-3-(3-(pyridin-3-y1)-1,2,4-
* oxadiazol-5-yl)cyclopentylamino)acetyl)pyrrolidine-2-carbonitrile;
69. (28,48)-4-Fluoro-1-(2-((1R,3S)-2,2,3-trimethyl-3-(3-(pyridin-3-y1)-1,2,4-
oxadiazol-5-yl)cyclopentylamino)acetyl)pyrrolidine-2-carbonitrile;
20 70. (28,48)-4-Fluoro-1-(2-((1S,3R)-2,2,3-trimethyl-3-(3-(pyridin-4-y1)-1,2,4-
oxadiazol-5-yl)cyclopentylamino)acetyl)pyrrolidine-2-carbonitrile;
71. (2S,4S)-4-Fluoro-1-(2-((1R,3S)-2,2,3-trimethyl-3-(3-(pyridin-4-y1)-1,2,4~
oxadiazol-5-yl)cyclopentylamino)acetyl)pyrrolidine-2-carbonitrile;
72. (28,4S)-4-Fluoro-1-(2-((1S,3R)-2,2,3-trimethyl-3-(3-(pyrazin-2-yl)-1,2,4-
25 " oxadiazol-5-yl)cyclopentylamino)acetyl)pyrrolidine-2-carbonitrile;
73. (28,48)-4-Fluoro-1-(2-((1R,3S)-2,2,3-trimethyl-3-(3-methyl-1,2,4-oxadiazol-5-
yl)cyclopentylamino)acetyl)pyrrolidine-2-carbonitrile;
" 74. (28,4S)-4-Fluoro-1-(2-((18,3R)-2,2,3-trimethyl-3~(3-methyl-1,2,4-oxadiazol-5-
yl)cyclopentylamino)acetyl)pyrrolidine-2-carbonitrile;.
30 75. (S)-1-(2-((1R,5R)-3,5,8,8-Tetramethyl-2,4-dioxo-3-azabicyclo[3.2.1]octan-1-
ylamino)acetyl)pyrrolidine-2-carbonitrile;
76. (28,48)-4-Fluoro-1-(2-((1R,5R)-3,5,8,8-tetramethyl-3-azabicyclo[3.2. l]octan-

1-ylamino)acetyl)pyrrolidine-2-carbonitrile;



1. (1S, 3R -Methyl 3-(tert-butoxycarbonylam no)-2,2,3-trinmethylcyclopentane
carboxylate; 2. tert-Butyl( 1R 3 S)-3-(hydroxynethyl)- 1

, 2, 2-tri nedhylomyediepent yl car banmat e; 3. ((1 PCT/IB2010/000008

S,3R)-3-(tert-But oxycar bonyl am no) - 2, 21,2§-tri met hyl cycl oPent yl ) et hyl

10net hane sulfonate ; 4. tert-Butyl ( 1 R3Y95-3- (azi dorret hyI )- 1
,2,2-trimethyl cycl op en | car banate; 5. tert-Butyl

S) - 3- (am nonﬁﬂhﬂzﬁARH 21020117(216@Br§11)c3y%$ &ﬁ@wwtw&éwm%b{?’ Blloptens, 3R) - 3
-[(tert-But oxycalr ??BW?YQ@% l, g]e?géarrg(;ﬁﬁ;l{gylcycl opent ane car boxylic acid;

1.57. tert-Buty - c anormet
,2,2-trimet hyBcy(Sb-dmibﬁ(tlRI,ﬂ%ésb&&zﬁb@amﬁhylmmlylb}’doﬁ 2.1]octan-1-ylamino)
(1Rb38) I 3- [(tertatcgt&bl%éyoq@ r}éﬂi@é’a?l?dﬁtﬂf%] 2,2,3-trinethyl cycl opent ane
car boxyl at e;
[ (1S, 3R)S 3- (ﬁgdr(sxm%{(ﬂw)&)ﬁ &8-Ir1methub2-hy¢-6whlmg@mw R]1$extdnakrplhmino) 10.
Met hanesul foni ¢ acj oxycar bonyl am no-2, 2, 3-trinethyl-1-
20cycl opent yl mt%evﬂgéfoﬁpﬁlé%[z'?rb({n%t °2 But yl [( 1 S,3R)-3- ( azi donethyl)- 1
, 2, 2-trinmet h)SD.Cy(Sb-(b-QB-I((thLSjRjdl;&Wmthyll:%oxﬁlﬁcrybloﬁuz.j{]oc[a(l-llylamino)
S 3R) 3-(am norret h ﬁw [?2 tri hyI cycl opentyl ] carbamate; 13.
(1R 3S9)-3-[(tert® ) S&J/ﬁgg\ﬁ 0]-2,2,3-tri nmet hyl cycl opent ane
carboxylic agid;(284S)- ﬂ-e‘llior(Blll-t(XlJ((lR(Sl@.SQ?t},8-trimethyl-3-oxabicyclo[3.2.1]octan-1-

S)-3-(c nomsthyl -,1,2,2- rimethyl cycl opentyl ] carbamat e; 15.

(1R 5R) ¥(§ Ani no-Yjasing) age bP?‘rérT‘ﬁ@l‘MXaé{"HEtgpﬁ’ cyclo [3 .2 .1] octane-2, 4-dione
; 516. (1R, SRkp- l(zmspmfﬁlo& &(24(«1@8;133%1@9@&?1 gmdmc}[caa[nnuctaaqt an- 2- one :
17. (1R 5R)-1- Am no- 88tr|rrﬁ é a&blc yclo [3 .2.1] octan-2-one ; 18.
(1R 5R)-5, 8, 8- TrXI%WH%?iet%)M@B rcért{OB‘tr ;3 octan-1-amine and 19.

(1S,59) -5, 8, 83TrRRENY-I2 @(19@5113((31(11@-1[231-T§azoﬂ yggco?gn?-t,@sn ne. 9. A
pharmaceuti cal conmposition conprising a conp ormula (1) as clained

in 10cl ai m 1 or tEmedylcyclopentyhamingaceib ﬂrﬂ&%’éﬁf%@“@ Learbonitiils eof as an
active ingrgdientoedd RJ?Qhé’VH ax%tl&h@f E@ﬁ&iﬁh& %@lférmu?acef%a&hﬁgqarcraaﬁr1,

di l uent, excipient or solva g armaceuti ca osition as clained
in claim9,cimprising §ouphingopf ebet mp@vnd ebfmrl Howhish is 4y rﬂiapfrees &lues on,

aerosol or B@%@H%&r@wﬁhaco& ourfd IFE: iﬁ‘%(ﬁi treatment or prevention of

di abetes or etic conplications r| sing adm nistering a conpound

of formula (1), its pharmaceutically ac I%l)b/gsal ts or pharmaceutically
accept abl e sol vate as cl ai r@d R Fel ai nt'1 a patient in need thereof.
12. A nmethod of treatment @b plrabgl ic @ so}yekgr,("ﬂ'ype |1 diabetes;
i npai red gl ucose toler ancel M lﬁ‘l in resistangeg; food intake disorder;

obesi ty; '”Rﬁi: i 1f ﬁgiegaﬂs Halih9 Sfou Spg%eféyté& RRLOBIbA; LIRS 68D 16318501 emi a or

di abetic conplications conprisrng , coronary artery di sease,

hypert eA&i omesyhaies pmbrtlaﬂlatqsasﬁﬁu|r9nre&9nt§e1w@gemémrm9@@tmg SYOHPS SOPBITIRE

non 2| conel bk HhMhAES 4ishaee it Ayl SAND ool RIoRRK e
conprisi ng RYR’ & R ennglrQ:dﬁ’mwaﬂin@falmd)r mulal, its phar maceutically
oo S Sk homBhyl bR AR RO TR SRt N I

inclaiml Or revention or treat

hypergl ycema (ii) reduction of baod ght (iii) wound healing (i V) i nmuno
nodul ation (v) reducing pain com% |ster| ng conpound of fornula
(1), its pharmaceutical ly accept or its pharmaceutically

accept a t al d i 3014. A nethod for the

treat rreg# ?Nggﬁ lg’elgsgg R\Ahllgdcgaaarnge{raéegﬁ&n d‘%aﬂ?eﬁor mal i zed via inhibition of
DPP- 1V, conprA sbmgowudmif lﬁmrﬁmdar(ﬂ])gccoadmgle)rmmm whigh [syseletfed dtomvednpopaht  of

of formula (II-1), (II-2) and (II-3)

30



a conpound of fornula (I) according to claiml1 or 3 to a patient suffering
t her eof .
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(II-1) (11-2) (11-3)
FaC CH% H3C CH3

HiC CH, 3 N
R' CHs Y~N NH-PG RE< P WCH;,
NH-PG e - NH-PG

n

wherein the groups n, R, R'? and PG are as defined earlier.
7. A compound of formula (II) according to claim 5, which is selected from
compounds of formula (II-4), (II-5), (II-6), (1I-7), (11-8), (1I-9), (1I-10), (1I-11)

-4 (11-5) (11-6) a1-7)
© HiC  CHy HaC_ CH;3 SV SVl NH
Hac\éAENHz \é/ml PG ﬁ[ \é/ 2
(o) (o] |12 112
(I1-8) (II 9) (I1- 10) (II-ll)

12

CH o\ Ha H
)‘N HaC CH,' 3 HHS NH,
CH3 12 ¢

wherem the groups R1 R12 and PG are as defined earlier.
5 8. A compound of formula (II) according to claim 5, which is selectéd from:
1. (18,3R)-Methyl 3-(tert-butoxycarbonylamino)-2,2,3-trimethylcyclopentane
carboxylate;
2. tert-Butyl(1R,3S)-3-(hydroxymethyl)-1,2,2-trimethylcyclopentylcarbamate;
3. (@ S,3R) -3-(tert-Butoxycarbonylamino)-2,2,3-trimethylcyclopentyl)methyl

10 | methanesulfonate;

4. tert-Butyl(1R,3S)-3-(azidomethyl)-1,2,2-trimethylcyclopentylcarbamate;
tert-Butyl[(1R,3S)-3-(aminomethyl)-1,2,2-trimethylcyclopentyljcarbamate;

6. (18,3R)-3-[(tert-Butoxycarbonyl)amino]-2,2,3-trimethylcyclopentane
carboxylic acid;

15 7. tert-Butyl[(1S,3 S)-3-(cyandmethyl)- 1 ,2,2-trimethylcyclopentyl]carbarriate ;
Methyl (1R,3 S)-3-[(tert-butoxycarbonyl)amino]-2,2,3-trimethylcyclopentané
carboxylate;

9. tert-Butyl [(1S,3R)-3-(hydroxymethyl)-1,2,2-trimethylcyclopentyl]carbamate;

. 10. Methanesulfonic acid (1R;,3S)-3-t-butoxycarbonylamino-2,2,3-trimethyl-1-

20 cyclopentylmethyl ester;

11. tert-Butyl [(1S,3R)-3-(azidomethyl)-1,2,2-trimethylcyclopentyljcarbamate;
12. tert-Butyl [(1S,3R)-3-(aminomethyl)-1,2,2-trimethylcyclopentyljcarbamate;
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13. (1R,3S)-3-[(tert-B uto;(ycarbonyl)amino] -2,2,3~trimethylcyclopentane
carboxylic acid;
14. tert-Butyl [(1S,3S)-3-(cyanomethyl)-1 ,2,2-trimetﬁy10yclopentyl] carbamate;
15. (1R,5R)-1-Amino-3,5,8,8-tetramethyl-3-azabicyclo[3.2.1]Joctane-2,4-dione;
16. (1R,5R)-1-Amino-5,8,8-trimethyl-3-oxabicyclo[3.2.1]octan-2-one;
17. (1R,5R)-1-Amino-5,8,8-trimethyl-3-oxabicyclo[3.2.1]octan-2-one;
18. (1R,5R)-5,8,8-Trimethyl-3-oxabicyclo[3.2.1]Joctan-1-amine and
19. (18,55)-5,8,8-Trimethyl-3-oxabicyclo[3.2.1]octan-1-amine.
9. A pharmaceutical composition comprising a compound of formula (I) as claimed in

claim 1 or 3, or a pharmaceutically acceptable salt thereof as an active ingredient along

_ with a pharmaceutically acceptable carrier, diluent, excipient or solvate.

10. A pharmaceutical composition as claimed in claim 9, in the form of a tablet,
capsule, powder, syrup, solution, aerosol or suspension.

11. A method of treatment or prevention of diabetes or diabetic complications
comprising administering a compound of formula (I), its pharmaceutically acceptable
salts or pharmaceutically acceptable solvate as claimed in claim 1 or 3 to a patient in
need thereof.

12. A method of treatment of a metabolic disorder; Type II diabetes; impaired glucose
tolerance; insulin resistance; food intake disorder; obesity; impaired fasting glucose;
dyslipidemia; hypercholesterolemia or diabetic complications comprising stroke,
coronary artery disease, hypertension, peripheral vascular disease, neuropathy,
retinopathy, non-alcoholic fatty liver disease and non-alcoholic steatohepatitis;
neurodegenerative diseases; cognition disorders, anxiolytic diseases comprising

administering compound of formula I, its pharmaceutically acceptable salt, or its

_pharmaceutically acceptable solvate as claimed in claim 1 or 3.

13. A method for (i) prevention or treatment of hyperglycemia (ii) reduction of body
weight (iii) wound healing (iv) immuno modulation (v) reducing pain comprising
administering compound of formula (I), its pharmaceutically acceptable salt, or its
pharmaceutically acceptable solvate as claimed in claim 1 or 3.

14. A method for the treatment of diseases which are regulated or normalized via
inhibition of DPP-IV, comprising administering, a therapeutically effective amount of

a compound of formula (T) according to claim 1 or 3 to a patient suffering thereof.



