WO 2010/079413PCT/132010/000008 DTPEPTIDYL PEPTIDASE TV INHIBITORS Field

Described arewwompoumnds: of the formula (1), their derivatives, analogs, tagiameiig:iosms,
stereoisomers, polymorphs, hydrates, solvates, intermediates, 5 pharmaceutically acceptable salts,
pharmaceutical compositions, metabolites and prodmgs thereof. <0 X N(I) Rs Described herein is
also a process for the preparagLB g%%@ﬁgﬁ@%ﬁﬁpmﬁscomposmons containing them.
10The compounds are dipeptidyl peptidase ( -IV) Inhibitors and are used for treating conditions
that are regulated or normalized via inhibition of B¥$_|V such as treatment and /or prophylaxis of type
Il diabetes. Describeghieteindscalismandnethabefdhdalayify therodsetbfdaypentPatiabetes and
alleviating the p@%g&%&%c%&%f‘sﬁéw&%%’e?sﬁﬂ& Jfiabetes. Diabries isiasdisensa in 15 which the
body does not produce or properly use insulin. Around 150 miIIiontPeopIeeggc\ﬁ%ecsii%g tes mellitus
worldwide and tERETRATETabII BE BRI tRaXRatF S35 CRARCR S thid Merease will occur in
developing countriesugndianidibe due to population growth, ageing, unhealthy diets, obesity and
sedentary lifestyles. By 2025, while m@st people with diabetes in developed countries will be aged 65
years or more, in 20 developing ceunti rﬁo%ﬁwi_l_l_beair; the/A5-64 year age bracicet and affected in
their most productive years. Diabg adl’hg EA0de ok blindness, lower limb amputations, and
renal failure in the United Stateg( The [tRfcare cost of diab is hﬁ'@h, with the total estimated cost
in the United States exceeding $100 billion. Estimated ngk r ofdiabetes cases in India in 2002 was
31.7 million. A report by 25 American Diabetes Association, April 2004 stated that by 2030, 79.4
million are going to beA¢tedvedl kjcialsetiss. NERSIAY, Hip BreRaiiatel) 596 SPWBrfa%opulation is
suffering from typenpslizhetasoBaskgroundiaining thddiabetes refers to a disease process derived from

multiple caugative fact @5}1(?8%91%%?@5 rzedhualeysipdievalpeipiasma gucase or
hyperglycetrlrg%lg in the f%‘%rég @) 2010/83;‘3 4193%%%/1%?0:?3/?% OOE)S%?.E@_% aftgraéadministration of

glucose during ali°BiaE GRACHICES BT AR CEetLd BEPSrR RS TSRt oNSd Ryperglycemia is associated
with increased andaprematiifer pnaptbidity eftraibdialitiesOften abnormal glucose homeostasis is
associated both directlyanghindiseathy with. altesationadadthe dipisstipapyptainianaapalipoprotein
metabolism and 9 other mtgtagoliglgnc%lhc%ﬁgoq%né%gngg |36P285.JBIaaLe Patsnts.with Type Il
diabetes meIIitusag%i&gtn spee%lgﬁyl Creased risk of m crovascular and microvascular complications,
including cotnaybirkahe dastyess SRgREINSE AP RERSTV SR S BisaLy I EHESRSA hephropathy,
neuropathy, and kgtingpadiay mEh@refarédwher apetiicakcontrdll ¢k gludds hbmensi8is, lipid metabolism
and hypertension are crifically 1Qimporiant in dheicinical managemaniand eapmaniof diabetes

mellitus. Diabetes mellitus has serigus effects o ople' Ith.and.accompanies various
complications. THEEBr2ei0e H\’ﬁf&ﬁ?}ﬁ&s’oﬁbﬁf%é‘?& %é’r%%i‘:@%ﬁé’"r g?’a%ogt%s\gﬁelﬁﬁs characterized by

little or no insulinrsegietoit dighaicityitideverpae erustrisetibl detigepdhcrEaicEelS™and type LI diabetes
mellitus chargctefizem hvgnstindeficiannsi Sand insulinsesistancedind tdietheircatises. The
prevalence of type Il diabetes mellituss,90% or,mofe af Jolalpatieniswih dishstagmellitus. — The

worldwide epiderﬁnlc(’:stof0 fype I didbetes has been stimulating.the search for réewagonc.epts-and targets
|

for the treatment SREHRERTE Fabiendidalise VRSP S the i haa irare YEVEIGBRE T the absence of

defined moleculakigargets. theneasingimated cost in the United States exceeding $100 billion.
Estimated number of diabetes cases in India in 2002 was 31.7 million. A report by
55 American Diabetes Association, April 2004 stated that by 2030, 79.4 million are going
to be affected by diabetes. As of today, approximately 5% of world population is
suffering from type II diabetes. ‘
Backgrouad
Diabstes refers to a disease process derived from muliiple causative factors and

30 is characterized by elevated levels of plasma glucose or hyperglycemia in the fasting
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20 knowledge on the biochemical and cellular alterations occurring in NIDDM (Non-insulin dependent
diabetes mel”W@zQﬂﬁjﬁﬁlsto the development of novel and potentially mpé%ﬁ%gﬁjgwﬂmerapeutic
approaches to treat the disease. The role of percotisome proliferator activated receptor in the
regulation of lipid metabolism, insulin and triglycerides led to the rational design of several PPAR
agoniists. However, these 25 drugs have side effects such as h lycemi ' ain and the like.
Accordingly, thef‘@‘tf‘s"éﬁ%?‘fﬁ”ﬁ@%ﬁti%“32%%%’5% \era aé‘u?%lgglgﬁétg%%ﬁ%ng%%a\%%%%%e effects, which in
particular would srotisedtickehywprygxssimiraiaaaraightiaicreane Sther BB addBrotein Tyrosine
Phosphatase 1Bk TRIRiGyeagemSyathaseKinaserda{ls SKad)ribeipbetectingiiisuldn Receptor
Mimetic and Glucagon-like.30Peptide 2-1) .10 ri e ponsible for the
rapid degradatiolriwﬁo%e 'f%g mgu%f%ﬁé%icéﬁﬁ%ggﬁéiﬁ?g%ﬁd&%%%g ik%gﬁ%%%g di{s}?ﬁ%ﬁ-lv inhibition
results in anfincr@h@é’@’ﬁ@ﬁ’éﬁ%ﬁﬂﬁ“@ﬂﬁf‘f’1%\9‘5@s§ﬁdr5¢§eéoﬁeoﬁa§{?ﬁﬁ@HE;Be, e[?rIO\}%%tﬁ%e insulin WO
2010/079413P ChAlI32C16/600f8isbcraticrsid type Hidiatreticisademed Gtliarpiyiivlogical effects of
enha_ftl)lced G LP'%J%}édﬁéﬁti&&‘lé_?'ihaﬁc!iSQ@Q&Qﬂ-ﬁﬁ%ﬁ@@&g&ﬁ!l@ﬁﬁ_@, Qeitphérdiolayast @@sﬁek;”imptying and
possibly an increased insulin sensitivity as well as preservation of pangcrea unction, are
believed to contrBeREE the ’Beéﬁﬁlgﬁ%ﬂ’ effects | Ur?géﬁtr%ﬁﬁ ca(s%l% EtSIR I\%gg}{:gi’nﬁah%gf%%%igry, 2007, 7,
579-595). Advarrerjebuslygluierce reensersinidr & prbelirs 1y s 5890 A WHEAH00d is consumed,
DPP-IV inhifjtiondgdehexpecirdd inapasethe lesehoft istidinteas indijpropriate times, such as
between meals, which,can Jead tp:6xqassivelydamdbload sugaedaRelisemiambaRition of DPP-IV is
therefore expected to increase Insulin without increasingot ‘%aisk of Q}{go,gc%celrm%e%ég which is a

TR

dangerous side SHEESSEBERHRNWIITTHEULE BRIRSERR SEcIIaG0GteS" “*Eompounds, which are
inhibitors of the dipBipticikpelptizaise-hiti¢® RPnsuieseng, approvdl Bsigsusiont reatment of
diabetes and pargiculadifyneill, dirbeiesrambaiaglimtin: ohMetat-ansly \idagliptiniecNovartis. To date,
many candigdate molecules, as DPP-IV inhibito inical i f.research for 15
developing g%P- Q?fﬁﬁu:%?tf)ersés Ty %_eetﬁ %@ﬁ%@é %ﬁﬁ)réeg{i%%%%% W %;%dgﬁ%l%;ﬁﬁgﬁg‘%ip is bonded to
the pyrrolidine rif§%curescTBceirmadidsrendfiisty, 2007, 7, 579-595). Representative
examples of these DPR:&intibiterepaibentitddyie WHSB:1:0 908HAC00/8a 2 ThavGod/ 664778, .

W003/004498 and WOQ3/08281 7, WOZ005/0érdeh distioses.asmraundsbiheuganeral formula (A),

Ft2 1,(rCYN 20(A) wherein Y is -S(0)"" -CH2-, CHF, or-CF2 ; X is NR3, 0 or S(0)m. inis 0, 1 or 2; the
dotted line [---] in']%FfépéeérB’S&éﬁge}ﬁl?ﬁgréfb%esé% &ah %ﬁ%%g% &%ﬁ%‘i‘é 'o%rd’:gs.'e%%%%hgéle or double
bond); R is 80bstitutetidss enshp dinchedicahyind bibtiantelrarionn semstina Rk ubstituted or

unsubstituted hetgegaryh-susastituinetel UrgHastitied-25heterdeyatipning, Substiduted or unsubstituted
heterocyclylalkyl, or substituted gr %Mﬁg L}Jl%l}%%éyl@”&éfét:tﬁde’éeQQédwaimfite (-CN), COOH,

0euRs
or isosteres of celtpr%%%/l acids, |n8LﬁJ§inge, ut not limited to, SO3H, CONQOH, Blgg)ll—lg 2, PO3R4R5,

SO2NRA4RS, tetrastonsoa Rielferanra e 2e5ePioh iy UFiFeL 0B S tRI8 /5% 4isdioSes compounds of
formula (B), Ole 30d ¥iBH204616T 84bS8 4RAT) 1BR01G/ 800008 WReEsiHsY. BoS{O eH2-, CHF, or

-CF2; nis 0,k Oy, Xis @ BendiGid-Qenalkul fegysdmid 2ehigh deitm tibaidottechiine -] in the

carbocyclic ring represents an optional double bond; Rl is s sdtisyt %%é%%fé@ét%tﬁﬁ cycloalkyl,
substituted or un%%ﬁtﬁfgan%ﬁ%éawcyﬁ‘é%ﬁ, su seﬁ?ﬁt%ggnc%vﬂ%n{%u%sﬁsuteé cycloalkenyl, substituted or

unsubstituted 5 airypagishlsttiad ot dNsesRrEYErER RS &t BYGtuted or unsubstituted heteroaryl,
substituted or ungybskiteretgbetatoeystin MEsiauPatitpiedso t BrEUPRUtd deetelpoyelylalicyl,
substituted or ungubstitiited heteroprylalicy,-Gunf QRRR-C Rl AR 3 MERARH or NR3CORS;
R2 is hydrogen, c?{gﬁ%,tyc%OH%r an 1|Lsoster’e of glcarboxylic acid (such as SO3H, CONOH, B(OH)2,
PO3R3R4, SB2NFesiids! {85 7d1e, 10 -COORS3, -CONR3R4, NR3COR4, or -COOCOR3). WO
2007/113634 disclosesThempouaresetfdpRiuld (€)esponsible for the rapid degradation of the

insulinotropic hormone GLP-1 (glucagon like peptide 1). DPP-IV inhibition results in

an increase of circulating GLP-1 levels and as a consequence, improves the insulin



a-PL wherein X = CL, CHF, CF2, CHC1, CHOH,TCHOCH3, NH, NCOCH3, CHPh, 0, 0or S, Y =CN; R1
and R5 are sglected fraom-hydrogen, C14 alkyl and hydroxy, R2 is selecigd. 4o fipmqhydrogen, C1-C4
alkyl, substituted alkyl, C14 alkoxy C14 alkyl, C14 hydroxyallcyl, RSNHC1.4 alkyl, and
R5NHC(NIT)NHCI4 allcyl, R3 is selected from hydrogen and CI-Cl alkyl, R4 is selected from
hydrogen, Ci4 alkyl, substituted alkyl, CI-C4 alkoxy, C1-C4.alkanoyl . @mino, nitro, C2-C6
alkenyl, acyl antFR&igydh R @“‘ﬁ“ﬁwp%“ﬁf}ti,%o%%b f§°§§*?§?#§%%%’§%‘§f§,@ %ﬁnwo 2005095339
discloses compbueigssaftformmetactDy, ¢D)riTeralveeiS e Jelersd 9pRrin SRPNPS < 2In(C(C1i3)2)-,
(C3-C12)cycloajivipptionaiuseubsiiti eshinidependentlyprdtirerientof areetiigdraxysrifluoromethyl,
cyano, (C1-Cs)hydroxyalkyl, (C1- : -X-Y D= KR8 76525 Ghe, two, or 25
three; Rl is hete%%fgﬁl)’/lf‘é%%é%‘gif?a)é(%&qﬁ% %Sﬂegﬂ%oﬁ%%}gnd g‘?rN R2. Objective
Although DPP I‘Mﬁﬁﬁfﬁ?ﬁo@@ﬁéﬁyag‘@ﬁa&iaﬁ%%ﬁa I B p G0 ML s and many more
are in different stegesobyitveiahrentyihefeibistibaneds R\ aibition is not expected
2010/0794135PC T{11321O/QR0008 nevel seppretRndsiiial ata selective avesoit@hmembers of the
family of serine peptidases that includes, quiescent cell proli ipgRtdas - P8, and DPP9
(G. Lankas, et ai*™ 5i8eBtarHas dla?zg,vetﬂ)fJ ﬁlﬂl‘%ﬁior?’ ?Sggﬁgg%)ga%%ent ofg'f'()%%TII)VD%Zetes," Diabetes,
2005, 54, 2988-2eBfyeSAtitkiashto et iR FERNIh I FRECBP Y HHBSE B fowering blood
glucose, frag fathhrEiRs chalestaint andttigiyoeddatievelsHdnftppeil distyateietreating food intake

disorder (Scand .1 Impunol,, 1999, 30, 230:R4Q) andiseating Ay tpipaanunevdigemses such as multiple
sclerosis and rheumatoid art Fgﬁs vf\;‘/e ;gc%grsgg (t)r}f% Iri'l?este%ﬁc%a%% tgggg o) al1%01t1¢??1§_1%tg, sfty hle;and selective
novel DPP 1V inRiBYt8fs 2BPEYES iff thikeditéction ve led 10 compdunds having the general formula
(I).  The maindijective ftiglptiovithdendaa Fitagipiinisberatindores PAR a8 Cally acceptable
salts useful for tiggtment of gdisaidersBasediaiedasithdnsuliniresistande: sticksaschyperglycemia, low
glucose tolerance, insulin resistance (FEuropean Journa| of Pharmacqlogy: 4088, 325-332,
European Jltjsurni?vg?ofgl %#z{rmac% 68%% ggsoé‘één ol 5),. ' h sci G:L?i_)?gsession ADA

2000, 404, 239-245), obesity é%&(}g s_merg;é{
Abstract No: 543Purpioboydsihiel hrseradidngsing fweers dapepit ds™ migiry 55), dyslipidemia,
hyperlipidemia, hypedrghycatigaseiastivypershoiestérdiesniBPRW | iibibieve|sehighd DL levels,

atherosclerosis, ¢oronary aResYissAsy aRiRagral wessendissasedtios Bes. Cardiol., 2009, 98,
75-79], and its sequelae, vascularﬁgefstenosis, 0 P%ncreat' ii% aqg%Q)]inal obesity (69th scientific

session, ADA, ABENEP XIS B0 S568T°HERRRSALIC gﬁ?ﬁ\%r e e’(Med Sci. Montt., 2009, 15(4):
HY1-5), nonalcoholic steatohepatitis (Med Sci Montt, 200§, 1 2(4): HY1-5), syndrome X, polycystic
ovarian syndrome and other disorders whiege-i Esist IS camponent. Yet another objective
is to provide 510ve| DPP 1V inhibitors and their 2 armacetti¢ally acceptable salts that are also
useful for th& treqiment ohdliskslic-camptigntiensr( EfecRbfO/ids@iptim taicd dadlyiies. Sitagliptin once

%&%@éﬂé&ﬁé&g% Qi Riabetes avsh s SGemplications, 2009, Article in
thy, dia

daily on 24- hour,acute glicose.f
Press) such as |§'§%&t%%£ir%gg etic nephropathy, di betFi%cn éﬁ%?%t@%bs%ﬁpgﬂc cataract and

I - 8
the like. 30Anoth@r SRt hveheteld FET PRIV SHEEPELA Y _Fi%rl%ors and their pharmaceutically
acceptable salts hatlave algotimstedul fortivebitisathehaietirykalsbBoIE SYndPsIRETffammatory bowel
disease, inclyding.Crabn's disgassanmkulceralivescaliis nathes infiammatosytsontitions (Trends in
PharmaCO|OgIcaluggdgsrt]i%uetgd heteroarylalkyl ; R is hydrogen, nitrile (-CN), COOH, or isosteres of
carboxylic acids, including, but not limited to, SOsH, CONHOH, B(OH) 2, POsR'R?,
SOZNR4R5 , tetrazole, amides, esters and acid anhydrides;

WO 2006/840625 discloses compounds of formula (B,

] RrE
ﬂ\)k
Y

30



6 2009, 30, 600;607), neurodegenerative diseases cognition disorders, anxiolytic, analgesic

(W02009/001 4015, S, (132104), Immune modulators (69th scientific sgssigpAbDAMEstract No:
1948-P, 2009), Wound Healing (69th scientific se$sion ADA, Abstract No; 596-P, 2009). Another
objective herein is to provide novel DPP IV inhibitors and their pharmaceutically acceptable salts

having enhanced activities, without toxic effec ,orwghlr d,dy 1oxicsefestS iy (&s-most of the
cyanopyrrolidin@’l&ﬁé"s%fsbgé)w in 'ibl%lfsoér%%’s%g’ciht’eg V\’/%ﬁ%nhereht Ehéml?éagﬁﬁf,tability due to

formation of ina€tike: dik&toipe taz st T ért B HIe SAPIMEHIRE CHETHSH), P8U8! 5, 1623-1637),
one of our objegliygideéadprovidemaresRPRdNbsthibitordcdbybidiokisushominerbsitebemical instability

due to formation of i e dj IDELAZINE 6L Rl QRIE g&%@@g&jﬂdﬁg&gsm@wde a process for
the preparation af &%\%gl%%lpgﬁggﬁﬁﬁt%rs of ?ﬁe foreh%g?ﬁ@%iﬁ

| ( ?nd thlleigbgt%{ﬁrg}n%%%ygécqlly acceptable
salts, SumniarySfHubFHTERGER LTS S8 e BrELEREISUSRTion Teters t0 a compound of foiutula
(), RzR2 theibtautemeric fomististededisormsrde paenorpbriniylirate s ayRriEed intermediates,
pharmaceutically.accepiahle salissantpharmasssiicaticompesitiansithereof,-aheréjn Y represents

-0-, -S(0)p-, -CH2-, -GHOH-;-CHE- or - B, iSzan: | tedhfam, L of&diand p are integers
independently sefke fr"(())r%BO', E)I% 2?5&%%%%&@2%%%@%3% gﬁialehepr R represents
hydrogen, optiong#lyaskstsstiaaeid GrefpsSSs &@g%rﬁ@@ﬂ,?%&garl&f??%aw}%l, cycloalkenyl,
aryl, arylalky, argetisehyt:anpikywsichafesodrghe@krocyclyl, heterocycloalkyl, heterocyclylallcyl,

heteroarylalkyl heierprvialamiieleciapalon bmbia 5(0)PRI, NRIOS(O)pRI, -CN, -COORL, -
CONR1R11, -0R1, -NR1012.11 or -NR1COR{}1 or a group selected from: 12\-N-N 0000\ OH

g [ b
j@\ 1 \{rN [ ®©
T b

¥

wherein X = CH,, CHF, CF,, CHCI, CHOH, CHOCH;, NH, NCOCHS3, CHPh, O, or 8,
Y = CN; R, and Rs are selected from hydrogen, Cy.4 aikyl and hydroxy, R, is selected

15 from hydrogen, C,-C. alkyl, substituted alkyl, Ci. alkoxy Ciu alkyl, Cia
hydroxyalkyl, RsNHC;.4 alkyl, and RINHCINEDNHC 4 aﬂsFyI, R is selected from
hydrogen and C;-Cq alkyl, Ry is selected from hydrogen, Ci4 alkyl, substituted alkyl,
C-Cy alkoxy, C-Cs alkanoyloxy, hydroxy, amino, nitro, Co-Ce alkenyl, acyl and
halogen, n=1 or2,m=0, 1,0r 2, Ris as defined in the patent.

90 WO 2005095339 discloses compounds of formula (D),

/N
[}
R _}—gj ()
H/N 8,

wherein R is Rp-X-Y-(CHpm O Ry-X-Y-(CH(C(CHs))- (Cs-Crz)eycloalkyl,
" optionally substiiuted independently with one to three hydroxy, trifluoromethyl, cyano,
(C1-Cahydroxyalkyl, (C1-Csjalkyl, or Ry-X-Y=(CHz)p-, Wherein p is zero, one, two, or
25 three; R, is heterocyclyl(Co-Cylalkyl. X is a bond, -O-, 8-, -CO-. Y is a bond or NRq,
Objective
Although DPP IV inhibitors such as Sitagliptin and Vildagliptin are approved

as drugs and many more are in different stages of development, there is still a need for



VI N/Ss-NOH \ 6a  R12 represents hydrogen or substituted or unsubstituted groups selected from
alkyl, alkoxy, agyl,bydroxylalkyl, haloalkyl, alkenyl, allcynyl, cycloalkyl, cl;gﬁg%gﬁb%%hscycloalkeryl,
aryl, arylalkyl, heteroaryl, heterocyclic ring, heterécycloalkyl, heterocyclylalkyl, heteroarylalkyl,
carboxylic acid or carboxylic acid derivatives selected from esters, amides, acid halides, hydroxamic
acid and hydroxamates;  R2, R3 and R4 independently represents hydrog roxy, halogen,
alkyl, haloalkyl, YEnCHRRIELY A} 2K LIk %ﬁﬁglﬁ‘ﬂ/l?%m%%ﬁig, SSF?e%X - § S%I{Igyl, amino,
-NRIGRI1 or phem‘rﬁaikyl:hamimem;zﬁQaicb@h@r?}lm@léfﬁt@?mi?aé%E@t’ﬂrt@gf’lgdéﬁ) &ty with one or more
alkyl, cycloalkyh alkpxy: Gyanp;haiegerealinysuwifonyiikyithite- GR2aly| o OR@H, -COINE12, -CEO,
-CH20H, hydro{ﬁﬁ#@&;l@@lk&t&% N éyt% [zgﬁ)qnd R4 can be combined together to form an
optionally subs i fing having 04 hetero atoms selen;ht)ed frorgl N,0and S; R5

membere
representshidrogen SFiptibARIRISE BSHePHADPEIGR TV BRI dBINEHOEIGEN or optionally
substituted groyps &electesidyamidalkibiatokyalkyibivyddosralkyt, erail ¢AROMNHEERE and
R9NHC(NEDN'f'o%'&qx!a@dﬁgfﬁé?%smg@emmx repsesents bydregen-aly/basihydiexyl, R is

hydrogen, -CN, -0001-1, or an ispsterate of a carboxyli idicom ISl (©OH)2, PO3R16R11,
SOZNRI6R.11,fi.‘é“ﬁ??ﬁ%?@‘fh-@qd‘@ﬁwq&%ﬁﬁ@Iﬁfﬁeyfﬂ?%fgﬁﬂtff Sﬁ‘g:ﬁ-gc@:%%%%%{/%ﬂg Rl and RH

independently réprésepatyeinblgerndriiesting BaskPrE Ahhipfm s Hestt HAIGEEHADBr optionally
substituted;groups.Seiaestechftuanmng ilghealkiorylalitenyl, alkynyl, cycloalkyl cycloalkylalk-yl,
cycloalkenyl, aryl, arylalkyl, hctesgand, heterogyciyl hsteropyelontkyhhaiptosueiviaticyl
heteroarylalkyl, carboxy?ip acid or carboxylic acid derivatives s@g.ctggd from ei%f%%v mides, acid
halides, hydroxaHfaersiisaiel ﬁﬁﬁ?&k&%ﬁ%&é}”ﬁﬂ Ih &R IREGDupS R RS "R "R6, R6, R7, RE, R,
B!, RH and R12isseisubstiinte doh vah doptgtemin dem sirgeet] talsaaed R iiTRlEnts are one or
ioalkyt, amino Ey e batcalkory. Ak iatycloal],
thioalkyl, amino, hydrazino, , alk-yl, alkaxy . a cloalkyl,
cycloalkyloxy, ar%?ﬂ@f@!é@ygé%c@@hége?%ﬁ I%%ﬁi?lﬁinéﬁi%@% Iég(%%jlgz%(ém G,N-C(S)Ra,
_C(0)NRaRb, ~C8)NfRE, 20pOX0NRIR siRerdom (SRt - RIRSEORBEN(R. ?1" 12D,
-NRaC(0)0RDb, -MRiakRbmid, R dedR S RlyceBONR aypBOdiiRaRbisGre (GYBRb, -0C(0)NrRb,
OC(O)1e. -RablFbRe BAPHSRAI3A AhNNRLhe sbsiiveniareadptantapienaly subsitued by

hi
one or more subsﬁtu’estgs_as efined above: 6 ergin Ra, Rp and R.ind dently represents
hydrogen or =sdB§%§ﬁt@aI@r8ErbsC§E°ffé’éte2t?'}?o ’a”if@/?? ﬁ?ﬁer&ﬁes,e W ary glﬂgﬁ,rﬁ%&ge%oéryl,
heteroarylatiyl, heteretycicalyiney chositkypAhacispifisairsion: SPRENIR A I BECombined together

to form a ring stryctiras homingif-3 atemms g Faererhethess Compoings aithelidimula (1), their
derivatives, anals(%gjs, mu{_.%

atohe @ im&?é:ff o m%?%ﬁﬁs@!%%fﬁ?eﬁy?—%@%m ﬁ}’%%&i@@%@fi@s, intermediates,
a ts, a

pharmaceutically acce jesa pharmaceutical compositions, metabolites and prodrags thereof;
wherein Y represgieme andgybypdisorders whelg igjulfs esisigncR A BB Hitegers and independently
selected from t, | or 2; %ereprepnisrdionds Gi-@o iy reme!( &P -EY- iphibBpR |ap8pHedents hydrogen,
optionally sybstityted grouns selectedik umsaliar are alscysinalifatieyhayainntiedyearyl, aryialkyl,

arylalkernyl, arylalkynyl, heteroaryl, heterqcyclyl, heter cloﬁg I.Qg{[%i&gyﬂx lityd4 heirsarGarykay4
beteroarylaikeny?f’Pf‘B’t‘é?B%ﬁiﬁgfﬁgfl,ofﬁfﬁa- %ééﬁﬁgfg,d%%t?o&s 5}%11;2 - i 2005
5 Complications, )

fhour acute glucose fluctuations™Journal of Diabetes an

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 discase, including Crohn’s disease and

ulcerative colitis, other inflammatory conditions (Trends in Pharmacological Sciences,



K-COOKID, - CONR10R11, - WO 2010/0794137PCT/1B2010/000008 / \N/-N OH)o000\0 N/);
wherein R12 represents hydrogen or substituted gr unsubstituted groups selected from alkyl, alkoxy,
acyl, hydroxylalkyl, haloalkyl, alkenyl, alkynyl, cycloalkyl, cycloallcylalkyl, cycloalkenyl, aryl, arylalicyl,
heteroaryl, heterocyclyl, 5 heterocyclylallcyl, heterocycloallcyl, heteroarylallcyl, carboxylic acid or
carboxylic acid dggyatiyesmeserieddiam eaterivadides: acigdnlidesohisdroxariyiacid and

hydroxamates. R2, R3 a [ Nty n ro r , alleyl,
haloallcyl, cyanoafnﬁl}gasrlgx@gi%éﬂ% ?Eyﬁd a?gglsﬁlﬁggnﬁﬁa%ﬁﬁb,%%%%i%(&;%-El%lfﬁ?gl]ocaminq,

-N1t19R11 or phesfaitDh iiereth aid Widnyt i b pliorathy eaisitiie SHrdspe fEeify with one or
more alkyl, cycloatiayl salkexyeyane, beEgen, allcylsulfonyl, allcylthio, -002alkyl, -COOH, -CONH2,

-CHO, -CH20H, hydroxyl, halpalleyl. amino:niyq,96/32 ARk Rébsan beapmbingd dagether to form an

optionally  substituted 4-10 membered ring having 0-4 hetero atoms selected from N, 0 and S;
15B.9is selectedwmﬂééﬁm%ﬁﬁ%lé%vgﬁ FREFR AP B RE™S S8T8&&d from hydrogen,
optionally substittiedegrctipscgetBeted from alkyl, allcoxyallcyl, hydroxyallcyl, amino, RONTHalkyl and
RONHC(NH)NHalkyl; B.9.and Re-arasslecied- emdwydrogen, ishtanddwdsenel with RO is

hydrogen, CN. “COOR. or 8 sestefate.of & RIS AU A A8, 200 3 BUOT2

-PO3R191211, K

Topics in Medicinal Chemisiry, 2005, 5,1623-1637), one of our objsctive is to provide
novel DPP TV inhibitors devoid of such inherent chemicel instabiiity due fo formation
of inactive diketopiperazine.
Yet another objective herein is to provide a process for the preparation of A.nov'sl
DPP TV inhibitors of the formula (1) and their pharmaceutically acceptable salts.
. Sumzﬁm’y of the invention
Tn a first aspect, the present invention refers wa compound of formula (I),

°E:
CH, o}

Rz o
(NRS),,,""—-‘(CRER7)“—< _
X {

/7 R N
R1
Dyl

-
their t_automcric forms, stereoisomers, pOl}&norphs, hydrates, solvates, intermediates,
pharmacentically acceptable salts, and pharmaceutical compositions thereof, wherein
Y represents -O-, -S{O);-, -CHz-, —CHOH»: —CHF— or ~CFa-; m is an integer selecied
from 1 or 2; v and p are integers independently selected from 0, 1 or 2; X represents a
bond, Cy-Cs alkylene or -C(=0)-; B

R' represents hydrogen, optionally substituted groups: éelected from alkyl,
cycloalkyl, cycloalkylalkyl, cycloalkenyl, aryl, arylalkyl, arylalkenyl, arylalkynyl,
heteroaryl, heterocyelyl, heterocycloalkyl, beterocyclylalkyl, heteroaryialkyl,
heteroarylalkenyl, heteroarylalkynyl, -Ns, -S(O);R'", -NR'*S(O},R"’, -CN, -COOR', -
CONRMR!M -OR' -NR™RY or mNRmCORI_l or a group selected from:

G /N\o /==y R12
— I e | — 1 S~
n R N,/——”"\Rm \N/ N :

RY \NéN

N N
e T e A
= TN R —N

0

. o
' OH RV N
A \ . , S 2 j



NRI9COR11 or -00000R19); and R19 and R11 may be the same or different and are
independently hydrogen, nitro, hydroxy, cyano, formylsacetyl, halogen, optionally substituted groups
selected from amino, alkyl, alkoxy, allcenyl, allcynyl, cycloallcyl, cycloalkylalkyl, cycloalkenyl, 25 aryl,
arylalicyl, heteroaryl, heterocyclic ring, heterocyclylallcyl, heteroarylallcyl, carboxylic acid or carboxylic
acid derivatives seRctégPRSTEIHOERRIBS fdes, mpghssiarnc aoitransthytitbamates. 7a

In a second mgct,aggg,@,[esg&tﬂnvgm%@jm!toga@égfﬁésﬁs f%s%_%gvprepﬁraticin of cqéngﬁﬁo#nd (1), as
) salt,

defined above comprising coupling of the compound of forniula "Or itS Wit ound of
formula (HI) CLABH8\RAMRB R einrYhre pradelitslleakingopoiips seteotedifromyighjoro, bromo,

iodo, tosylatggdme yj@égg,@q@tg}g 1BETepes nggo R Qr protecting groups.compyrising
acetyl, trifluoroacet_?/l, arylsdlphony%%s%%tésyl, -_BOE 1or : B%%élbnodx ?ﬁlﬁ?ﬁﬁef’%%?gy i’«"%aﬁ‘% R7 R8 X
and Y are as@et#strabivesied fFomthreiaspestides.presdntiniéntion véferatoa eompasid of
formula (11), 95,51%%m%§defined above CH3 PG X\4 R/1 ROO wherein R.1 represents hydrogen,

- optionally substituted grqQups selgcteq_ from cycloalkyl, cycloalkylalkyl, cycloalkenyl, aryl, arylalkyl,:

arylalkenyl, arylalkyRyl Reterd &rylispsmstsrslyl rreteroteyiricimisd, higtérosy chyladerl, Biegero
s, e gl B . RIS, RSO Db SO

amino, -NRI_GR“ or phenylalkyl, wherein said phenyl is optionally substifuted
independently with one or more alkyl, cycloalkyl, alkoxy, cyano, halogen,
aﬂqusulfdnyi, alkylthio, -COsalkyl, -COOH, -CONH,, -CHO, -CH-OH, hydroxyl,
haloalkyl, amine, nitro or R* and R can be combined together to form an opfionally
siibstimtcﬂ 4-10 membered ring having 0-4 hetero atoms selected from N, O and §;

R represents hydrogen or optionally substituted alkyl group;

RS represents hydrogen or optionally substituted groups selected from alkyl,
alkoxyalkyl, hydroxyalkyl, amino, R*NHalkyl and R*NHC(NH)NHalkyl:

R’ and R independently represents hydrogen, a}kyl or hyﬁroxyl;

R is bydrogen, <CN, ~COOH, or an isosterate of a carboxylic acid comprising
SO:H, B(OH), PO;RRY, SO.NR™RM, ietrazole, -COORY, -CONRI'RY, -
NRCOR" and ~COOCOR’; o

R’ and R" independently represents hydrogen, nitro, hydroxy, cyano, formyl,
acetyl, halogen or optionally substituted groups selected fom amino, alkyl, alkoxy,
alkenyl, allynyl, cycloalicyl cycloalkylalicyl, cycloalkenyl, arvl, 'arylalky'i, heteroaryl, |
heterocyelyl, heterocycloalkyl, heterocjciylalkyi, heteroarylalkyl, carboxylic acid or
carboxylic acid derivatives selected from esters, amides, acid halides, hydroxamic acid
and hydroxamates; | | o

when the groups R', R, R, RY, R, RS, ®7, R®, R®, R™ R and R™ are
substituted or when the term “substitiuted” is used, the substituents are one or more and
are selected from halogens, hydroxy, mitro, cyano, azido, nifreso, oxo (=0), thioxo
(=S), hioalkyl, amino, hydrazino, formyl, aliyl, haloaliyl, alkoxy, haloalkoxy,
arvialkoxy, cycloalkyl, eycloalkyloxy, aryl, heterocycloalkyl, heteroaryl, alkylamine, ~
tolyl, ~COOR’, ~C(O)R’, ~C(S)R", ~C(OINR'R®, —C(S)NR*R®, ~NR*C(O)NRR’, -
NREC(S)NRR, “N(R*SOR®, ~N(R®)SO,R", ~NR*C(O)OR®, =NR*R?, -NR*C(O)R?, -
NRC(S)R", -SONR'R", -SO;NR'R®, —OR®, —OR*C(O)OR®, ~OC(O)NR'R?, —
OC(O)R®, —R*NRR®, -R*OR”, —SR?, ~-SOR* and -SO-R”, the substifuents are farther

optionally substituted by one or more substituents 25 defined above;



N.-N\ -N  R2 represents hydrogen, hydroxy, halogen, alkyl, haloqgticyl, cyano, alkoxy, alkylsulfonyl,
alkylthio, phenyl-S(0)-alkyl, amino, -N-R161 or ghenylallcyl, wherein said phenyl is optionally
substituted independently with one or more alkyl, cycloalkyl, alkoxy, cyano, halogen, alkylsulfonyl,
alkylthio, -002a11,71, -COOH, -CONH2, -CHO, -CH.,OH, hydroxyl, haloalkyl, amino, nitro; or R2 and
R4 can be combined tegethrt, tg?mﬂdatfdpﬂepalﬂwms&&gﬁeﬁeﬂtwm@mbﬁreﬂ ring-havingd-4 hetero
atoms selected from N, 0 and S; R3, R4, %'5 R", R31 lf? X are as ed in claim 1 and PG
represents p@%ﬁn@&%s% W@ﬁ%ﬁﬁm@i’ A HEEH, 'c GBE@%TY’CBZ 7b
In a fourth aspagtyiie) WW&E@%@M@@{/&M@Q@F&UR@ QJMEH)G@M@@%@&QHIHM
above PG X(Il) /1R4 wherein Rl represents hydrogen, optionally substituted groups selected from
alkyl, -COORM &R 20eE SPEHERTBEEHE Profithing groups comprising trifluoroacetyl, nosyl, -Boc or
-CBz; and R2, R3, R4;R3a06. are aapafinedimelaimdia Yl represents hydrogen, or optionglly
substituted goups selected from alkory, allcenyl, alkynyl, cycloallcyl cycloalkylalkyl, cycloalkenyl, aryl,
arylalkyl, heteroaryl, heterocyclyl, heterdtyclaalkyl, hete,rocyclykalkyl, heteroarylalkyl, carboxylic acid

or carboxylic acid derivatives selecteBfron{ est 2amidesay acil halides, hydroxamic acid and
hydroxamates. In a fifth aspect, the ventlon refers to a,compopnd of formula (I1) as defined
above which is selected from compound of formula (11-1) (11- 7? H3 NH-PG wherein the
groups R1 and PG are as defined above. In a sixth asp®ct, ‘fesent invention refers to a

compound of for%ula%&%&efmsgo@bmwmmeIa&tg&@m cuppkad obfoimula (11-2) and
(11-3) In a seventh aspect, the presentlnvenﬁ%gyrefers to com oun(gﬁn_lform (I).as defined

above, which is selgad ff (1?&5’1"@ 1-8), (11-9),

(11-10) compositions, metabolites and prodrugs thereof, wherein ¥ rﬂpre:sents Ok, -S5O
CH.-, -CHOH-, -CHF- or -CFs-; m, n and p zre integers and independently selectsd
from 0, 1 or 2; ¥ represents 2 bond, Cy-Crallcylene (e.g, -CHp-) or -C(=0)-;

R' represents hydrogen, optiomalty substituted groups selected from alicyl,
eveloalicyl, cycloalicyialiopl, cycloalkenyl, aryl, arylalkyl, arylalkemyl, aryialiynyl,
heteroaryl, heterocyelyl, heterocycloallcyl, heterocyslylalkyl, beteroarylaikyl,
heteroarylalkenyl, heteroaryialiynyl, 2%, ~S(O)R'®, NR*S(0)R", -CN, coon
CONRIRM, -OR', -NRPR" or NRCORY or 2 group seiected from:



7c In an eighth aspect, the present invention refers to a pharmaceutical composition comprising a

compound of fgumula,fd)as defined above, or a pharmaceutically accept&p}m%}i efepf as an active
ingredient along with a pharmaceutically acceptable carrier, diluent, excipient or solvate. In a ninth

aspect, the present invention refers to the use of a compound of formula (1), its pharrcaceutically
acceptable salts or pharmaé:eutically acgeptable solvate as defined abgye in the manufacture of a
medicament for the treatméntior prw@g diabetésr diabeti plications.  In atenth
aspect, the present inventi ferstot of a co hd of ula I, its pharmaceutically
acceptable salt, or its pharmaceutically acceptable solvate as defined above, in the manufacture of a
medicament for the trea@gzﬁ f a metgbolic disorder; pe Il dEN tes; impaired glucose tolerance,
insulin resistance; food intake-disorder;" esity; impaired fasting glucoée; dyslipidemia;
hypercholesterolemia or.diabetic complic%tions comprising str@\@, coag\rﬁary artery disease, peripheral
vascular disease, neurog@/, reﬂ@rﬁcﬂ/, nm,ilcoEol&fat;xli disedse\and non-alcoholic
steatohepatitis; neurodégeneérative.disease; COQHiti disordeF@ﬁBf tic disease. In a eleventh
aspect, tbf;e pflesent_ _in%ﬁf{g}é%ﬁ%#%é%%&&%gemﬁ@smwBﬂu@%&ﬁfiﬁbﬁ%émﬁﬁs@ﬂa&maceugca”y f
acceptable salt, or its pharmaceutically, acce olvate as defined above, i anufacture of a
medicament for {iy"BrélEhtdios 1S3 kgr%%ﬁg ﬁ%%’grg yce iy ?.’%cﬁé%u%%i 6f%83%?§vgght (iii) wound
healing (iv) immuymontiothitation (vedlsing pith.  ayRdwel ARAEEEet, tREPPESEH invention refers
to the use ofsa compoundatio R Yclisipharnaceticsl y-aeceptabié sakiborits piirmaceutically
acceptable solvate.as.defined aboye, in m ctyre of a.medi Jfor, trgatment of disease
which are regug?t‘é%‘%%%"ﬁsor?ﬁqae {‘Q%gd%guén iner%%o%%?%b%@v,ﬂ%v&é%o O%%dﬁgleag%eCTll112010/000008
Detailed descriptigti®sfbed are compounds of the formula (1), their derivatives, analogs,

tautomeric forms, ster@djsomedsRbaolyepaiishtly hyrtrates. Hduisecsyiearmedigtesifarmaceutically
acceptablesalts, %}g@gﬁ%&g%@g@g@ﬂig{p@,d;pgmlmlgaifﬂgdr@g@mstegtamgemeéein Y don
represents -0-, -S(Q)r, -CHZ-, ;CHOH-, :CHF- or -CF2-:. and. [ nglindependently
selected froM 0, T%?’Zf%rég;e%reﬁ s’?‘gtﬁ%ﬂ%, ‘éffagaﬁﬁﬁ]e%%ng%eﬁw ?é%%@&%%)ﬁor 10 RI represents
hydrogen, optioriafiseerdsstirutedibgrenspssaliste dfedmafiepidy kY|, Sfealel@feyl, cycloalkenyl,
aryl, arylallcyl, anyighagmwli, aspatiinycbaternaghdistecanyslic-GHg, heldroBy dyfatkyl, heteroarylallcyl,

heteroarylalkenyl, heteroarylalicynyl, -IN3, -8(0)nRM, - NRIOS (BRI, 1:QMNm-B008iiPNRIR1I, - OW, -
N. or -NRICOR1 %]?ag%goaﬁ%ng’e%tgeé from: ril2 R 008 0,11/S élSchg ei& %13% ({gpresents hydrogen or

A ; r
substituted or un&tBEtAdc b RTETEd g agying -4 hetero atoms selected from
15 R® is selected from hydrogen and optionally substituted alkyl group;

R? is selected from hydrogen, optionally substituted groups selecied from alkyl,
alkoxyalkyl, hydroxyalkyl, amino, R°NHalkyl and RPNHCQNF)NHalkyl;
R7 and R” are selected from hydrogen, alkyl and hydroxyl;
R? is hydrogen, -CN, -COOH, or an isosterate of a carboxylic acid (such as -
50 SO4H, -B(OH), -PO;RIRY, -SO;NR'R!, -tetrazole, -COORY, -CONR'R", -
NR°COR or ~COOCOR'®; and
R'® and R" may be the same or different and are independently hydrogén,
nitro, hydroxy, cyano, formyl, acetyl, halogen, optionally substituted groups selected
from amino, alkyl, alkoxy, alkenyl, alkynyl, cycloalkyl, cycloalkylalicyl, cycloalkenyl,
25  aryl, arvlalkyl, heteroaryl, heterocyclic ting, heterocyclylalkyl, heteroarylalkyl,
carboxylic acid or carboxylic acid derivaiives selected from esters, amides, acid

halides, hydroxamic acid and hydroxamates.



from allcyl, alkoxy, acyl, hydroxylallcyl, haloallcyl, alkenyl, allcynyl, cycloallcyl,
cycloallcylalkyl,cycloalkenyl,aryl,arylalkyl,heteroaryl,heterocyclyl, heterocyclylalkyl, heterocycloalkyl,
heteroarylalkyl or a carboxylic acid or carboxylic 20;acid derivatives selected from esters, amides, acid
halides, hydroxamic acid and hydroxamates. R2, R3 and R4 independently represents hydrogen,
hydroxy, halogen, alkyl, cyano, hydroxyallcyl, alkoxy, allcylsulfonyl, allcylthio, phenyl-S(0)-alkyl, WO

2010/0794139P G /1 13204 Q/Q00G0S amin ey (MR Zd-OfRNRBxal ey mBerein.said phenyl is
optionally substituted independently with one or more alkyl, cycloallcyl, alkoxy, Cﬁano,_ halogen,
ﬁ%’f*ﬁ%

allcylsulforigBNE b 2 0 PEAGP Ve S RE SNRfsnL eHES, SERIBEI yEhaidameld, amino,
nitro or R.Zvand dadpeanihe foanney together to form a optionally 5 substituted 4-10 membered ring
having 0-4 hetero atoms selected from N, O and S; Non-(lci:mi%i%g examples include: NH, H3 01;10 112
R5 is selected from hydrogen and ogtibrmﬂypg,ubstitt}l_teﬂ alkyl'gyoup,; R6 is selected from hydrogen,
~ optionally substituted groups selecté&d ffom,alkyl, alkoxyalk¥T, hydrgxyalk-yl, amino, RN-Halkyl and
"RONHC(NH)NHalkyl; 10125 and RP Seledted!from hy%lroge ,alky(t&nd hydroxyl; R3is
hydrogen, -CN, -COOH, or an isosterate of a carbdxylic acid (§uch as SO3H, -B(OH)2, -PO3R1R11,
-SO2NR1312¢hertetrazoten<COOREZVEONRIRY, MiCeR vy BOOCOHRN Ricsied Riylay be the

same or different and are jf e , itro, hydr o, formyl . halogen,
optionally sutl)jslﬁ% té]tc? %rﬁ%ﬁ%%&%e%%o%%%% g%ﬁj&gﬁ%é? gjl?(égﬁ%ﬂglk?ir?ﬁ%% %%%r%}?g ‘
cycloalkylalkydgegtldzfeoyiacnyl, arylsilopbmdtemayl idalerdbyc iyl HidterengoioRkyR hBiekdcyclylalkyl,
heteroarylalk oLaga ‘Q@x&ligﬁ %cép and '%gfg%g\égy‘ygs. The term "substituted” as used herein refers to
substitution witht any one’or any 20 combination of the following substituents: halogens such as
fluorine, chlorine, laromineagidt) ockipesshydioxyditiefsyianQoaparDIT Biaxt. (F5) o A#idg); Nitroso;
amino; hyd({afzigg;afoggyl; alkyl; alkoxy; aryl; haloallcyl groups such as trifluoromethyl, tribromomethyl,
trichlorome ?ly ané’?he like; haloalkoxy groups suach as -OCI-12C1, -OCHF2, -0CF3 and the like;
arylalkoxy groups such as benzyloxy, phenyle;{laé y, ard Zothe like; cycloalkyl; -O-cycloalkyl;
heterocyclyl; heteroaryl; allcylamino; -0-C1-12- N & )NRaRb; NRaco)NRbRe;
cycloallcyl; -0001e; _C(O)R!; -C(S)1e; -C(0 -N{le)S0ZR:b; ENfEC(0)ORb; -NRaRb; .-NR3C(0)Rb;
-NleC(S)Rb; -SONIeRb; - SO2NIeR1; -01e; iﬁRSC(O_)ORb; -0C(O)NRaltb; -0C(0)1e; -
o wherein R° represents hydrogen, optionally substituted groups selected from

cycloalkyl, cycloalkylalkyl, cycloalkenyl, aryl, arylalkyl, arylalkenyl, arylaliynyl,
hetercaryl, heterocyclyl, heterocycloalkyl, heterocyclyialkyl, heteroaryialkyl,
hetercarylalkenyl, heteroarylalkynyl, -INs, ~S(O)P,Rm,. -NR‘GS(O)I}R”, -CN, -
CONRMRY, -NRR" or -NR'’COR™ or a group selected from:

O My . 2
— 1 ] _N/j =~
g2 N g 12 \N/ 2 BN

N%N

N-"-.. f\_\
Bl e
NN \N/ —N

OH ' o\/? O\j

A0 =TT O =00
R? represents bydrogen, hydroxy, halogen, alkyl, haloalkyl, cyano, alkoxy,
alkylsulfonyl, alkylthic, phenyl-S(O);~alkyl, amino, NRRM or phenylalkyl, wherein
szid phenyl is optionally substituted independently with one or more alkyl, cycloalkyl,
alkoxy, cyano, halogen, alkylsulfonyl, alkylthio, -COqaliyl, -COOH, -CONH,, -CHO,
-CH>OH, hydroxyl, haloalkyl, amino, nitro; or
R? and R* can be combined together to form an optionally substituted 4-10 membered
ring baving 1-4 hetero atoms selected from N, O and §;
R’, RY, R%, R, R', R”, p and X are as defined in claim 1 and PG represents
protecting groups comprising trifluoroacetyl, arylsulphonyl, nosyl, tosyl, —-Boc or -
CBz.



leNRble; -1e0RDb; -Sit";  -SOle and -SO2Ra; Ra, Rb and le each independently represent hydrogen
atom, 30substituted or unsubstituted groups selected from alkyl; allcylene; aryl; arylalkyl; WO
20101079413PCT/032010/000008 cycloalicyl; heterdbyclyl; heteroaryl and heteroarylallcyl and re, Rb
and Ite are also combined to form a 3-7 membered ring having 0-2 hetero atoms. The substitutents
may be optionally further substituted. The term "allcyl" refers to straight or branched aliphatic
hydrocarbon groups S.hay ingdhaisnasiiedvepberef-sarbob.aipmadbatarertagheddethe rest of
the molecule % a SI le atom. Preferred alkyl groups include, without limitation, methyl, ethyl,
n-propyl, isS‘?) ﬁg tE isobutyl, t-butyl, pentxJ hexyl, heptyl and the like The term "alkylene"
refers to -(CH2)- Whereln n represents an intgg drptimiting examples of allcylene group include
-CH2-, -CH2CH2-, -CI-LCH2CH2- and like &D%@E’fﬁfhﬁ hygroxyalkyl refers to an alkyl group as
defined above, wherein one or more of the lfp s hydrogen has been replaced with an -OH

group. Non -limiting .e m les. C [ B 3
CH2CH2CH20 819- I% Q%% CBré%é)zt;ll’r Xi)%%@%o%%%&n%ﬂ%%% s%%%%%%ggg ;Ilfy 1arbon atoms,
@'Ey

which 15 mayb%o on%q su%stltu equ or,1 ?{%’3 ts. Prefe grod smclude
without limitatidiSphensf, faptitfyifitdia IPbr éh%fﬁlﬁ{ ng &t ed oru U s%uted arylene
groups such aipieasiers, %B%Wﬁ@sqﬁfﬁﬂtﬁﬁgﬂé Sﬁ?ﬁﬁ?&cgﬁ%eﬂ%mﬂh iy fER& indanylene:
and the like. cyeipaBotbreyciappaimitreferiotay ar;ﬂrﬁ%@ﬂ’%ﬁp@éﬂ)}lﬁbﬁ&’éﬂ tdlﬁtﬁra‘fﬁij‘}yéroup
20which may beceptionaijiksy bstitutes blzbie iwmere sipsticatwes L rerérrs gy raiy Pgioups include,
without limitatiafi~GH2E Glife @ HAGH 1e #Srandithdelike acid Tirdidesm Mhitmaseipciptidredfods to a stable
3to15 membeﬁ@drgmmmal which consists of carbon atoms and from one to five heteroatoms
selected from nitroge hosphor S, oxygen a dsul r purposes of.this J |n tlon e heterocycllc
ring 25 radical ma % ﬁ*o egr%%r)gc geonrCl ﬁg)e/c IC nng%ys&emd;%?dftﬁ% nit gen iéﬂ“’uosphorus
carbon, oxygem-otvaitfus aﬁmlﬂmh@meméyéﬁ@ﬂm@ﬁr@&@al may be optionally oxidized to various
oxidation states. in additign, the nitrogen atom may be optionally quaternized and the ring radical may
be partially or fully satwated, Preferred heterocyclyl groups include, without limitation, azetidinyl,
acridinyl, benzodioxe E*éanzodloxanyl benzofuranyl, carbazolyl, cinnolinyl, dioxolanyl, indolizinyl, -
naphthyridinyl, perhydr epmy“f Phenazmyl phenothiazinyl, phenoxazinyl, phthalazinyl, pyridyl,
pteridinyl, purinyheaeimteainyhsqBiraddlinyte gaiolived zisoguinolinyl, tetrazolyl, imidazolyl,
tetrahydroisoquinolinyl, piperidinyl, piperazinyl, WO 2010/07941311PCT/182010/000008
homopiperazinyl, 2fexsazepingt: &%EWP%’W?BRHDEeﬁbgéﬁd‘dr?ﬁpﬁwpo?ﬁﬁiﬂuw ZngEBStiridinyl,
pyridazinyl, gxazolyhiexazaloyl axadiszehindridZatylyindarylaisd®azolyl, isoxazolidinyl, thiazolyl,
thiazolinyl, thiazolidinyl, isothiazolyl, isothi ine 1,1-dioxide, quinuclidinyl, isothiazolidinyl, indolyl,
isoindolyl, 5 indolinyl, @o@dollnyl octahyd?ﬁlnkjolyl octahydroisoindolyl, decahydroisoquinolyl,
benzimidazolyl, thladlaz Evbenzopyranyl b %thlazolyl benzooxazolyl, thienyl, morpholinyl,
thiomorpholinyl, t gyt sulfe&ﬁew, fu ﬁ?@@ydrofuryl tetrahydropyranyl chromanyl,
isochromanyl, oxabicy cI [’%2 1]octane “3-oxabicyclo [3.2.1]octanone,

3azabicyclol3 2. todlanc: .4 ione. and &azabieyelok®:2 osiane.dtie heteiauhisgradical

may be attached fo the main structure at any heteroatom or carbon atom that results in the creation of

a stable structure. p, ,Thedermphe LnreGER{9-aRBIOMatc gl mefmmq dicalag.defined
above. The heteroaryl ring radical may be attached to the main stru ture 8% g/ e8 gﬁe éE @E E&rbon
atom that re SREITHHEClAROH O SSIABR MR R PEEEFRE (18 ;&%r &1@/ '

heterocyclic ring radicafias defined above. Thg heterocycloallc;(lﬂ-lﬁng radlcal maylb&)attached to the

main structure at any,heteroatom or carbQn atom that results |ﬁs‘t§§“creatlon Qt@%wucture
The term "heteroarytal rs to a heter ¥ig radical as ed above bonded to an
alkyl group. The hetmyl radical n?@ﬁ attached to t in structur any carbon atom
from an alkyl group. hé“term "heterocy€lylalkyl" refers to a heferocyclyl ring radical as defined

above, directly bonded@iesan alkyl group. TH&Neteroarylalkyl radicdl may be attached to the main
structure at any m atom from an glkybg;ogp The term "cycloallcyl" refers to non-aromatic mono
o}

CHy

or polycyclic ring ms " N HC T o
\ & 3 CH3 i \ j_\- w2 . HaC / N,
) CH,  FoN NTOTRT R ‘

NH,
wherein the groups R, R are defined as in claim 1 and PG is as defined above.



25 of about 3 to 12 carbon atoms. Preferred cycloallcyl groups include, without limitation, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cyclooctyl and the like; preferred polycyclic rings include, without
limitation, perhydronaphthyl, adamantyl and norbomyl groups, bridged cyclic groups or spirobicyclic
groups e.g. Spiro [4.4]-non-2- yl and the like. 30The term "alkenyl" refers to an aliphatic hydrocarbon
group containing a carbon-carbon double bond, which may be straight or branched chain having about
2 to 10 carbon atoms, which may be optionally substituted by one or more substituents. WO
2010/07941312P€ aF/4i}B201H/000008:Rreferad-alkanyligroppsHnctudea: withsustdimitation, ethenyl,
1-propenyl, 2-propenyl, iso-pr |, 2-methyl-1 -propenyl, 1-butenyl, 2-butenyl and the like. The
term "arylg %ﬁ??ﬁgezfep%oﬁé)%@ﬁ%masréei%g% %lgrogg%?rﬁl r%gg;guélﬁagm%%ﬁﬁﬁ o%f)afh'l'he aryl
radical maerattaetist o isecfrairnona ctike abamacatiselySiromidble aikenyligrotprxPrederred
arylalkenylgreugs include, without limitation, phenylethenyl, phenylpropenyl and the like.  The term
"heteroarylalkenyl" refers to a heteroaryl ring radical directly bonded to an alkenyl group. The
heteroaryl radical may be attached to the main structure at any carbon from the alkenyl group.
Preferred heteroarylalkérgbgeo tpspinsiudeywithoutfdBliotiationc thienyhrmepenrpyridinykethenyl and
Aol IproReMce I XDl ML efekade-analod.oigup eliached. viasa ikl Jrage (o the rest
of the molecule, which may be optionally substituted By one or more substituents. Preferred allcylthio
groups inclifdgfaiFofrmattset Se B it esrssighen Keligsietendizkikore refers to an alkyl
group attachesliviicus. oxygen linkage to 15the rest of the molecule. Preferred alkoxy groups include,
without limitation, -OCH3, - 0C21-13 and the like. The term "aryloxy" refers to an aryl group
attached via an oxygen linkage to the rest of the molecule. Preferred aryloxy groups include, without
limitation, -0- phéaylte@iigeh apdstheiikatR0 THersérrthCaliodd minoheeiérsf torarialkylsgroup as
defined alvg-atiashat isan.amian ip %@%a%&@&xfﬁiﬁf%%ﬁ}@é%wgm Erelened.alicylamipo groups
include, without limitatjion, -NHCH3, -N(CH3)2 and the like. The term "aIIc%nyI" refers to straight or

branched RYAFSEARSATESRREIAY BeBsrshertarBaRbekrsbhirmid Bt aie rairRpithe range
of 2-12 caphensatoiaen2s Rreforred alkynyboi oups: ifistudie; vitkioy ttimitatd dtathyraybs@ropynyl, butynyl

and the li - The term " " refers Ic ring. radical directly bonded to an allcynyl
group. Thké??’as%ﬁl(gg%%gﬁg?{ gé@a{%gcgr%g% {%ﬁ?ﬁ{égﬁgﬁ%%%%% %gtng)r%f’ car %)ﬁeé%rrﬁnﬁgrﬁrfﬁz alkynyl
group. Gt RRrINSTRN BaSHEN AASHIE reTaIr i Fateribyl peaelspbiptiscitbbrRIdi s amalkynyl
group. Thedieieioand sadisalay; bewalRehed:tndiemain siictirg At &Ry Sarbraatemdfrom the
alkynyl group. WO 2010/07941313PCT/1B2010/000008 The term "ring" refers to substituted or
unsubstituted monocyclic or polycyclic, saturated or partially saturated or aromatic containing O to 4

heteroatoms seldetedl§renth@s®:er the present invention refers to the use of a compound of formula I, its

pharmaceutically acceptable salt, or its pharmaceutically acceptable solvate as defined above, in the

manufactare of a medicament for (i) prevention or treatment of hyperglycemia (ii) reduction of body

weight (iii) wound healing (iv) immuno modulation (v) reducing pain.

In a twelfth aspect, the present invention refers to the use of a compound of formula I, its
pharmaceutically acceptable salt, or its pharmaceutically acceptable solvate as defined above, in the

manufacture of 2 medicament for the treatment of disease which are regulated or normalized via inhibition
of DPP-IV.



The term "analogs" refers to a set of compounds, which differ from parent 5 structure by one or more
C0,S,or N %rg&.uﬁ%%xample, a compound in Which or:e of thg N"atggarj&ml%jﬁ)‘%ggt structure is
replaced with oxygen is an analog of former.  "Bhe term "derivative" refers to a chemical compound
or molecule made from a parent compound by one or more chemical reactions such as, by oxidation,
hydrogenation, alkylation, esterification, halogenation and the like. 10Typical analogs or derivatives
include molecules which demonstrate eqﬁ?fﬁ?@ﬁt%?cﬁ‘r‘i’ﬁ?gved biologically useful and relevant function,
but which differ structnealiysétion thegrandntichripowtdd. The term "metabolite” refers to the
degradation products of the compound.of fcc){{mula (1) by one or more metabolic processes, exerting
desired biological activity. 15 "Tautemers, aré defined as compgounds that undergo rapid proton shifts
from one atom of the compound to ans o of T o rpound. Some of the compounds described
herein may exist as tautomers witff different'points of attachmeWydﬁ'bgen.’ The individual
tautomers as well as mixture thereof are encompassed Wiﬁgu;e@g nds of formula (1).
20Furthermore, the compound of formula (I) can be its derivatives, analogs, tautomeric forms,
sterecisomers, geonieiiiaatdsomaings.rciomers; Sulymoiptriseetvatedy RiEheiAE pharmaceutically
acceptable salts, pharmageufical.compasitiabsmatababitesand pradrugshahiscanddrstood that
included in the family of compogq%s ofga!irg m&)@gf 4o isomeric forms including tautomers and
stereoisomers (8?5?[%"‘:‘8%?%6 tgrg,‘ésﬁgrht mers and geometrical isomers in "E" or "Z" configurational
isomer or a mixture ofaesme resrssers P Qso THaefstsdd tHatsdte 1€omeric forms such as
diastereomers, enantigmess ane: geasetric dldesmienscakdral Sopetated By physical and/ or chemical
methods and by thoseyskilled in $he,art- 30GampRWAsS disclesed hergimay exist as single
stereoisomers, racemates and or mixtures of _eneHwtio '%rstgéjdro&/dsi%e%%{gcp@&ﬁsaﬁq such single
stereoisoméfs, racemBteERRFTHITEEHh&RSPAre Thtenaad O be within the scope of the subject

matter describedyc\MAByR08B07BALBI P THisPEh Grobooslky! ik EBiff¥bitds disclosed can
also be prepareq in,any; Slid:5iayichihyisiealdRrmaitor axamoptedielcosmpouyieican.be in a crystalline

form, in amorphous form (different p fph) anypariglgsizechyitrgrmore, the compound
particles may b&%ﬁ%ﬂﬂ%@‘@ ﬁ%tﬁo%égﬁ ’ )&\ﬂ?% £ T

,,0r agglome ated, particulate granules, 5powders, oils, oily
suspensions or &R oiNBI R o BBlCs lieAerpySIEFIdIATE.  The term “protecting group” or "PG"
refers to a substituent that agk or protgets a particulaﬁmnctionalwre permitting other functional
groups on the compounﬂ-g‘rgﬂa\ct{2 For X le, arT"éan,Lnggrote@(iqu]group" is a substituent attached
to an amino group that blocK or Brotects the amino functionality in the compound. 10 Suitable
amino-protecting groups includg, but are™sgt limited tp,—a\cetyl, triflu cetyl, t-butoxycarbonyl (Boc),
benzyloxycarbonyl (_C:Bz)—awl},ﬂut)rﬁw thyler’ro')&yé:ra)%onyl %@Similarly, a "hydroxy-protecting
group" refers to a substituent of a hydroxy group that Blocks or prot the hydroxy functionality.
Suitable hydroxyprotecting groups, but arg, not limited to, includéﬁcetyk%nd silyl. A "carboxy- 15
protecting group” refers/t a Substi of the-cafbox mupiQaf ockg or grotects the carboxy
functionality, Suitable carboXy-protecting groups | de, but ar tlim 9, -CH2CH2S02Ph,
cyanoethyl, 2-(trimethylgilyde i heRrieinataybaty Yratheityimethyhseh i gspies sterisd) ethyl,
2-(p-nitrophenyls c'}‘&”;ﬂ!ﬁthéﬂc &#d@gg@é&hggggwpgmwhnitgg@ﬂg}ylﬁlaﬂu}l]ecﬁlﬂealﬁﬁ]'he term

e, disor [

"treating” or "treatment” of a sta isorder or copdition,includes: (1) preventing or delaying the
appearance of oﬁé“&aW&JéWéiinic‘é’Fgﬁ}lﬁ%ms the gfﬁlfg%ygsojl éerr%jag%%ndll]t%on %&e’loping ina

subject that may hesaffiiciediwitheorqsreididskuietortralistes 2 FrebradicsrddR MBI Bt does not yet
experience o display glinigal Okguhadinieal sysptames:af dhie stakesdisdrderdr eondition; (2) inhibiting
the state, 25 disorder or condition, i.e., arresting or reducing the development of the disease or at least
one clinical or suB%%ﬁf‘@g}agefmptom thereof; or (3) relieving the disease, |eh causi [egression of the
state, disorder or condiBorRoraas [Radbdshendsthel PRI IS B FCgREI M ey At is® %He benefit to a
subject to be treatedseithenstatisiesdlinsiglificardiotsatftens tBopérceisublet@tiubject 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).




A "therapeutically effective amount” means the amount of a compound that, when administered to a
subject for treating a state, disorder or condition, is sufficient to effect such treatment. The
"therapeuticall‘fy% &V Emount will vary depending on the compound,P (HE B4 Y its severity
and the age, weight, physical condition and 5responsiveness of the subject to be treated.
Pharmaceutically acceptable salts forming part of this invention include salts de[iveg from inorganic
bases such as Lania, IR Mey, phengialirh, i s2Eapeeay ofg htopase S RIHEs
NN'-diacetylethylaeesiaminewgiucamine, tiethyldmine;cthdtihe hydroxidenalidyéietiexylamine,
metformin, ben‘leg@l[}g ﬂyﬁrl%ﬁlkg%{%mlngo%ﬁ%h iapine. LORals ehehiralipasessuchas _
allcylphenylamine, gf’ cinol, and_phenyLglycinol, sglts ofbnat ral amino %mds Sl.{%l’lll as glycine, alanine,
valine, leucine, i%%?é\gé}n@?%ﬂ’é‘ﬁ&iﬂ‘é, VB e Yy iRE B EERTE Methionine. ‘profine, hydroxy proline,
histidine, orriithimeystirsisies-abgimneesaddise fimans itsheerroramstariariamiing dids @lch as D-isomers or
substituted aming,agidsisalisfauanidine, salts of substituted guanidine wherein the 15 substituents
are selected from nitro, amino, alkyl, alkenyl or alicynyl,gmmponium salts,substituted ammonium salts,
and aluminum salts.Hs ‘bmgrmaqg;y”ff fr @ggeptaﬁfmﬁtlude aéi ition salts where
appropriate such as su es, nitrates sphates, pegshlorgtes, borate drohalides, and acetates
such as trifluoroacetate; tartiates, maleates, citrates, fumagates, succinates;:palmoates,

methanesulphonates, RO lenzeaies, salicyaiss Hepreneswifonatesyageapbates, glycerophosphates,

and ketoglutarates. Yet,other pharmaceutically acceptable.salts include, but are not/limited to,
quaternary ammoniun}{séflfgl%%f%%r%’ééoﬁﬁ%é%*oﬂ%e%iF\l%es(%ﬁ‘oerés i allyl halides or};élkyl sulphates

such as Mel or (Meya8ioa hpdusrisslmrinm RostskslRraRNH D SEES! the compounds of the
present invegtion incluga,,buf aresaetbiotited oy @Bhydidchtbiidexyialeate, methanesulfonate, oxalate,
succinate, 2-oxoglutargie, benzogte salieate. henzenrsulfenatarpndnasathalgne-1,5-disulfonic
acid.  Pharmaceuticall a%ceptablgos’glvates’ inglyde hydrates Sgigtherc %{ ts of crystallization
such as alcoholsSSHe BuntiQ:8f the preedht ifventida? ealy"f::)rm sOh?a?es \)?/%h 'standard low

molecular weightsdlgenrts asiagdasiRBis known in the art. 30 The pharmaceutical compositions of the

present invention Comﬁ'[és%é‘tﬁeaxﬁﬁﬁ%@ aREpeURd ke RresaptilaveatanIARdisphaarmaceutically
acceptable excipient such as a__pharmaceutica}ll}{a?cceptafble ﬁarrigsrﬁ%rwddluent. Egrexample, the

compounds 'of thESFSaREh IR AHTEY BE s d8CETR TNt & pharmacetitically acceptable excipient
such WO 2010/67844 316 RET ikpal olbovbetnuslccrdrrlkyor & lertlidats: BEeiitad by a carrier, or
enclosed within agarrigumkich reayobeln thedawhof anempolidntapsuecsatiwkypaper, or other

container. When the carrier serves.as a.dilyent. it raay be a solid, semi solid, or liquid material that acts
as a vehicle, exc}lp%]fférﬁ%fyg?ﬁﬁxzﬁiﬁrﬁ% ﬁ:e active co_m'poungﬁj.ﬁT e agtive omgound can be 5adsorbed
Gi-

: r rkl
on a granular solid contafremfareskigrsiesiveg beemdpters T ST A et may include a
sustained refeaseomsiterial, oS tehfdbglygeriytimere St wh ghbeniddtetratelcgidAe or mixed with a
wax. The pharmageytigal CRmResItitaManAS:ipglsie arsOr-mpre-pbaimass uisally acceptable

auxiliary agents, wetting agents, emulsifying agents, suspendin nis. RIeseIving agents, salts 10
for influencing oxXSHEHE By ggfﬁé,%%e%osk eeﬁ%%oeg ents, av%gr:%g agﬁ%nts, C(Slggyrénts, or any
combination of thifereyesifil Thehiorarpabardides Hhth BUSHIIRO PRI AYER 88 MES be formulated so

as to provide quicl'_@c;mg;aioesg m@@a&e@rﬁlﬂm& @Mbﬂaﬁtiaﬂameweph@ﬁtbmgmmiistration to the
subject by epiployingpLocaabiien, KoWuhe Al SENRMRlEsAnsulahifsaiereinclude, but are not
limited to, water, salt solutions, alcohols, polyethylene glycols, polyh ﬁégxy_e}\ﬂé lated castor oil,
peanut oil, olive sieigaiatir 40 setEfa: 'E@%h&@ﬁ%@xtﬁﬂ%ggg fumm 3f%éonate, sugar,
cyclodextrin, amylQge;s0agnesiRiv(SERa e NIk, GerRtit(CaRr,-PEEES BlacRONt&Eic-acid or lower

alkyl ethers of cellulose. silicic. acids aridsedathracid apigs, RtrBdagiepongglycerides and
diglycerides, pen%@%&ﬁ%ifoﬁgftgg:lé e§ter§, igo(fly%)xyetﬁyle%\%ﬁﬁﬁz’/droxymeth Icellulose and

polyvinylpyrrolido$&R® angr8QeiarfRacRuftedl co?ﬁﬁ‘o%"c?ﬁgdﬁ‘?% FEHCOIVEEh & ¥8tms, for example
capsules, tahtets sgafiaehardugalatimtedageas contahifigihdkattivisilegredisntanlpbwder or pellet
form, troches and lozenges, aerosols, solutions, suspensions or 25products for topical applications.
Tablets, dragees, or capsules having talc and/or a carbohydrate carrier or binder or the like are
particularly suitable for oral application.  The route of administration may be any route, which
effectively transports-the active compound of the invention, which inhibits the enzymatic activity of
DPP-IV to 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.



WO 2010/07941317PCT/1132010/000008  Preferable carriers for tablets, dragees, or capsules
include lactose Oc%rlg%%r%h, and/or potato starch. A syrup or elixir can be us&(% ﬂiﬂ} Joreie where a
sweetened ve%clze can be employed. Liquidiormulations include, but are not iMited to, syrups,
emulsions, soft 5gelatin and sterile injectable liquids, such as aqueous or non-aqueous liquid
suspensions or solutions. For parenteral application, particularly syiéag are ir}lectable solutions or
suspensions, presfavalisty; dgersydsohatrerrsshvart thdesaialisd olndd ed5i polyhydroxylated
castor oil. 10Desgfibes hergin 43-alsexbmetiogafiredingtaconditidhethvastisiaguimied or normalized
via inhibition of lé)ePOPt-i!)\I{a{p %I%Hek%j%%tsg%tg&jministgring a therapgutically gffgctive amount of a c_ompqund
or pharmaceutical ompgsmog of present inventjon. Desdcr b%dth%red% égﬂ%lg%r&%ethod of: treating
a metabolic disorder, IS¥éiHg Hiot drﬁfﬁfﬁé‘%éfrﬂégt?ﬁé’%%% I—?ﬁl 1Abeates, treating impaired glucose
tolerance (J§T) hidintyetingpdifiphinenfastih gagiocemmf| e prpmveihl dharestify By perglycemia,
delaying the prolgg%ggjgl}yoj iMpaied akeeseal igrances(Hdlddovype lihdﬁabelas:,thtélaying the
progression of non-insulin requiring, T Ll di ' i it I|;giabetes, increasing
the number andfgw{hxé'pé?%q’d?%é?g éé%g%%%%%ﬁégt%%%ﬁ%éﬁg%% %%meﬂé% ion, such as
apoptosis of beta cell§hr&amnGedein So‘%ﬁ?ﬁ’é%&j PheB iy eleSRY teé%ffa?i\?r?ﬁ appetite or
inducing satiety igating-aystipid eiyiaphypercididsi€idle nill, Gldidbtticgipicbiiéns comprising
stroke, corgpary arterydisease. JREHRDS I Res RhaliRh issulardiseaseonewiepsihy, retinopathy,

nonalcoholic fatty liver disease, non-alcoholic steatohepatitis, tr atipgafu_qﬁg al,dyspepsia, such as
irritable bowel syeIPoYS FERfHAEH %ﬁ?f?dﬁﬁ%’ e?/[‘éafig% al ?ggga‘g}ehzél sele%rta)e(lj3 from diabetes,

non-insulin depefiemdiateessme itudrampitie detnt ctg e ran B HNrAHEIER bowel disease,

pain, wound heafingsmicarativadalifisceCrohn's disease, obesity, metabolic syndrome,

neurodegenerative disgases, cognition disarders. angAnxiolle fiseasesduansybiget by administering

a therapeutically effe;%/%%%%oﬁp orré%gﬁa?maceu%ical compos%tion oég:%en]gﬁ%nqs of formula (1). 30The
ially

compounds!éf forsiul QptieryhE Rt TP MOEhHSI S8R dSIVA hiiman mmeed of such
treatment, preventinge, elitinatidiniatioviatiomdr ambfiskatiotnt tHioberbuydideadés-as mentioned

above, e.g., Typg i diabgtes, ddTodffohenine apagiteiagulationgies aljbegigiacose lowering
agent. WO 2010/07/941318PCT/1B2010/000 081 .ILlese pf ga%(p%kq%nd of formula (1), for the
IS

manufacture of SRR BHTRSFINE Reatment of the above said diseases.  The compounds of
formula (1) are effectivEhotesm s aniisdd seige rRapyEYI SERBSHY SR ABIEAIRH s it may
frequently beynegassanaibbegibnaiithsahigher & desageandubdiertheledemidaryisighder control to

reduce the dosage, e exad| dospag il epend upan e madel administration, on the therapy
desired, form in hich a ministered, the subject to be treat g and,the bod¥ \éxlgig 0 the subject to be
ﬁf ‘ie%le g?o% adiCak C

treated. . Described RBF&HLrFSIOS PREAHTIEE Bradmpound eolphggcliﬁ{?gntlon,_w ich on
administration ungdesge.chesticalksomersibambyinitdbs|keisrensenssdsEb I BEEMHY 10 active
pharmacological SHRSIAIEasy O RNE A SUES pradeugsiwils bevéunetioraidesivativesof a compound of
the invention that %Lce ar‘{1eadil)é convertible.in gil\cljpcéﬂtgrcgg}g@y%qgié}g{gm%(lam nitdgseribed herein also

encompassgfg act Eoofités o a ompound of formiula (1). 15A term on eidescrgged, the same
meaning applies Pbeshetro GeRBt W08 Tt e PRS IR EhaIS RS SUHRE TR,
(2S,48)-1-(24(1Ro3E)na Ok kiide? #-Tuimnobdidafinetingh)-Tn addition, the nitrogen atom may be
trimethleyCloPen&élig a-gg/ cetybird-flurany pelidings?se ashanittleuily satdrated. Preforred
(2S,4R)-1-(2-((1R;3S)-3-(011-1,2,4-Triazol-1-yOmethyl)-1,2 . 2-trimethy| dioxolyl
20cyclopentylami A FAHE S H T ﬁ%— : %Fggh?%rgfi@gné’tﬁgﬁ%{nd1f8%n§?e§0§?y’
(2S,45)-1-(2801 S, BR)Bideib1, benphlazoll1-gribenti)- ipaolinyl,  dioxolanyl, - indolizinyl
trimethylcyclopenpylaminmaceterddisioppyiroligine-2raarbgieitsiieyinyt,  phenoxazinyl,
| phthalazinyl, pyridyl, pteridinyl, purinyl, quinazolinyl, quinoxalinyl, quinolinyl,

isoquinolinyl, tetrazolyl, imidazolyl, tetrahydroisequinoliny}, piperidinyl, piperazinyl,



4. (25,4 S)-1 -(2-((1 S,3R)-3 -((1H-1,2,4-Triazol-1-yOmethyl)-1,2,2-trimethyl
cyclopentylamino acetyl -4-fluoropyrrolidine-2-carbonitrile methanesulfonat(-:-E 55.
(2S,4R)-1-(2- (&’ 26111 1,2,4-Triazol-1-y1)methyl)-1,2,2-trimethyF /120101000008
cyclopentylarnlno)acetyo -4-fluoropyrrolidine-2-carbonitrile methanesulfonate
(S)-1-(2-((1S,3R)-3-((1H-1,2,4-Triazol-1-yl)methy0-1,2,2-
trimethyleyclopeimypkemiraiadetyspgtoRdie-Zaaormmest 4 ?pendcnyi pyrrolidinyl,
(S)-1-(2-((1S, 3R )pg=fkt; 1p?;r4n-ﬂﬁi‘@20|p§n=iyﬁmﬂthyk)tﬂ1@ﬁ-¢ﬂmm1 oxadiazolyl, ftriazolyl,

30cyclopentylaming C%E}QJLQ M&&@P%ﬁiﬂﬁzl“}ﬁm@ﬂﬁﬁu HenatRidi, isothiazolyl,
(8)-1-(241R,3S)-34(1H-1,2,4- rlazc;gl yl)meth ?’(é 1.2,2-trime
T

cyclopentylaminBySHEJisroibiHex S a BETE ny%ﬁ%%ah%klﬁ’dgﬁlfﬁ%%y 600008 19 9.
(S)-1-(24(1R5,3S)s3eiii- ispxmorrmazm@méqw)ommww decahydroisoquinolyl,
cyclopentylam'ngé@mm%xnro&@m@zaﬁaﬁemwmemmanameazbexazolyl thienyl,
(25,43 1-(2-(AR SR (2H:,2 ST a0 EUOMEIN- WA EIN vty

y

tph
cyclopentylamlno3§ce uord)pyrr |d|ne20a nitrile; 5

(25,45)-1-(2-((LRIBEKBRCERRY SUeriThol st YoBthyhabisys) %ﬁrﬁéﬁﬂ?}fm@’ 3-oxabicyclo
cyclopentylamingyanetyhy; fteradpd@iviiid L et@eadsBadkitrte; 32zabicyclo[3.2.1]octane.

(2S,45)-1-(25((1$43R (R 1 Lufe Faditiazelydsy ety e Zndirfifetkylat any hoteroatom
cyclopentylamino)acetyl)- 4¥fluoro§§rroll§hne -2- car %Ib{He 13. (25,4S)-1-(2-a

Is,3R)-3-(014-1. 55213761 ¢ E ety %cyé:lopent lam
ino)acety1)-4- fIuoropyﬁhﬂltsbme“ﬁe‘ﬁ%a?b’énfﬁmé"m@th@ﬁ’é%ﬁﬁ%%dfé‘ng radical as defined
(2S,4S)-4-Fluorogsd< - (dRu32mak;2 , Ak i raeiday Indy (ptperidine -b- the main structure at any

carbonyl)cyclopgntylamino)ac : e v
(2S,4S)-4- Fluorgl ?E}!% (6‘?:{%%13903199%&%91'@%&5% Ranitries, 12 stable structure. The ¢

n%%drox methyl)-1H-1,2, d;Iéctrlazol The
yl)methyl)-113,2- fﬁﬁﬁ%?ﬁ%&?&ﬂpeﬁ'&fé nB)QEE’EWﬁWrdﬂ&rfé Aafbotiirs, 1208
(2S,4S)-4-Fluor chiiefRetLBIBR)i Rt iny boratattin € Yol hRiIRia-sHrge-at any heteroatom
ylmethyl)-1,2,2-trimeihylevslapeatviaminR)acat) Rw salidinarduearbonitrile; 17.

N-(((1S,3R)-3-(2((2S,43 yﬁﬁ%y% Orgaﬂ'%q}r(opy {%ﬂ{j geté’r%lx% 1'11%??&9’%;1%3&%(1 above,

2,2,3-trimethylcyclope Hestifonami

N-(alR,3S)-3- (2(428%@)321@3?&%ﬂ4kﬂh§@9y'?@11}ﬂﬁ'¥01‘39@39§ TBRiGBRRa AT Athed to the
202,2,3-trimgihyleye epeniymathyroe than &sol tandiyligepd.o,

N-W1S,3R)-3-(24(2S, 4&)@; %m%y %%ré H?fé?ﬂ)(”&lfg@f& X%%Q&QS&WJ@%@@% as defined
2,2,3-trimethylcyclopentyl)methyl)- fluorobenze%shulfonarpaﬁl 7 Qlcal

N4(1R,3S)-3-(242°8 2551 PRSI PERY AN E SO T B Gty e,y 0o 2weched
2,2,3- tr|methylcymomenaymmmgﬂ)amm@meﬁmﬁm#bﬁbﬁmﬂw1
N-(((15,3R)-3-(242S,4 9}t 38R afltior ey @Lidinadbmydie 2eonc0at pylaumino)ing systems

2,2,3-trimeth Icyc th 2-fluorgh zam%% 1 lude, without limitation,
N-(((1S,3R)- (23 g’ 91%;[%) yaa)rél%4 uoropyﬁroTldl dagf) goggzéngtuyeé“rﬁlm

n
2,2,3-trimethylcy ShSHErA nE YL AV BB B Ly BI0 HHERAN BEY Y e h%e PRI (AR,3
S)-3-(24(2S,4S)-3Gyaio-4tkgsdropyero Yithiesl - BfijjsBeoxgethydemmiplel)yl, adamantyl and
302,2,3-trimethylgyglon afhyRA AR CY AR ABRC ARPXIG024 4]-non-2-
6-(((1S,3R)-3-(2((2S, 4 rg%g?/gano % -fluoropyrrolidin-1-y1)-2-oxoethylamino)-
2,2,3-trimethylcy ethylam|no)n|cot|non|trlle

30 The term “alkenyl” refers to an aliphatic hydrocarbon group containing a

. carbon-carbon double bond, which may be straight or branched chain having about 2 to

10 carbon atoms, which may be optionally substituted by one or more substituents.



WO 2010/07941320PCT/1132010/00008 25.
6-alR,3S)-3-(2-((2S,4S)-2-Cyano-4-fluoroPyrrolidin-1-y1)-2-oxoethylamino)-
2,23-trimethy YA EPERtHmethy131flino)nicotinanitrile; 26. PCT/IB2010/000008
2-(((18,3R)-3-(2-((2S,45)-2-Cyan0-4-f1uoroPyrr0lidin-1-y1)-2-oxoethylamino)-
2.2,3-trimethylcyclopentypmethylamino)nicotinonitrile; 527.

(2S,4S)-4- F|uor@fa&(aaxm;sﬁ)gm@szuwmdexmthsu((@@mﬁm@nﬂmeﬁhypw?am%ﬂmpﬁﬂyl
ylamino)methypgyclap: y@@g@)@%&ﬁ@ﬁyr[mm 2-pachanitdla: Ate.

(25.45) 141 S5 (L1 Dorosparolcly Sy gl f-lupsibiara

pentylamino)acetyl)-4- oropyrl"rYoai carbonltrl e,
S,3R)-3-[(1,1- Due&mlwmraiéﬁoﬁwlzamh'@%ﬁéﬁ]aﬁ@zd To‘t‘?ﬁﬁé‘ﬂﬁﬁ@ﬁf&rﬁe any carbon
pentylamlnoﬁaceﬁys&)ﬂef |Hméﬁﬂy@iﬁh§h%eﬂxwir honidkideyl3oups include, without limitation,

(2S,48)-1-(2- (08 -Rigx figgp;,@rgg%m@ 2- yOmeth34] 1,2,2- trimethyl cyclo
pentylamlno)ac tyl 4 fuoro%{%rolldln

arb011i
(25.48)-L-(24(LR 35) A OPET SFSEF LI OMelRS- £ 3 Beiialy PRyl bonded
amino)acety1)-4tfluostpyyt gtiokin @@M@Wkrﬁ@%@@%@@ﬁ%&f@?i%@. structure at arty
(25,48)-1- (24(18@§Ban3f&@1|151%l@@lg10u{9nzvemyﬂaalhaaoawmﬁhmymppmmm ut

acetyl)- 4 ro |d| garbonitrile: 331 ethenyl and indolylpropenyl.
(2S.4S)-4- §or§ ’ii_“’é’gé‘gtnénj}%% §1€36“r5r’u§°‘rr-1 holiromethyl)

cyclope ntylammo)acet%’)‘b‘?l*?b%ﬁ@@%’éfﬁé?ﬂﬁﬂé“‘?ﬁhgmup aftached via'a sulfur linkage to the
(28,4S)-4- Fluororeb(gﬁltﬁ&.&;al&)ﬂ]: DetrimrpgthydpBenally substituted by one or more substituents.
20(morpholinomethypcyct éﬁ@@@@tééﬁﬁ’d{%@iﬂ%@ -GRrHQNRL1;3Bd the like.

(2S,4S)-4-Fluoro-1-(2418, l;[lm holi ethyl)cycl0 c
pentylamlno)acetyl)py%’ﬁé?ﬂlé fl%é on| i e (ﬁ%?ﬁ %%f%)rrgté MG fken tnkage to

(2S,48)-4-Fljorotie-(ast(¢l it @gytiezl‘zaﬁtmé@ﬁ%@@wrwﬁh WVH?W&‘%WES‘@?CT@CH%
pentylammo)ace@@mrﬁ&@@g{@ carbomtrlle 2537.

(25,48)-4-Fluoro-1-(2- (rgis 31@ ?y E@% 2l [réljdg;!;rh&ached via an oxygen linkage to
yImethyl)cyclopentylamlno cet é |ne -2- carbonltrlle 38.

(28,48)-4-Fluoro e (241, BRSO BeliRe Ly Rt Btetion ~O-
tr|methylcyclopelpmkamm)aﬂeﬂypmddhﬂime -2-carbonitrile; 39.

(28,48)-4-Flypro-1- (24%%@%1‘M%WWMW%@@T&W as defined above attached via

?;gl;ng%tgygﬁj}gf%e rk%acet Q%gnrlre %1% éf%e?l rre]t_fer_?dd a(}kyiammo groups include,

yImethypcycIopem?lawhim)ﬁt?étyﬁﬁ%l@@QZ%FtﬁWWe WO 2010/07941321PCT/IB2010/000008
41. (2S,4S)-4-Fluoro-112- (6hin: 383 ({ 4e Ryciosashipien dinndbairnetioph by jadicals having at

mmethyICyC10peP%l%%)%eMBQX rrrﬂ:lé%gﬁd %xf@ﬁ@@ﬁﬁtﬁl{e{h@gange of 2-12 carbon atoms.
(2S,45)-4-Fluoro-1-(241R,3S)-1,2,2-trimethy1-344- (

1 and
phenylsulfoﬁ;ﬁl)m ?iﬁ?f’y& Whﬁ/’?&?ﬁlﬁﬁj&%ee%mrro ﬁar%}eénz b %lh?trr?%mgllgémy o
(2S,4R)-4-FluorOdi-{B4(1R,3S)-1,2,2-trirnethyl-3-((4-(methylsulfonyl)

The term “arylalkyny!” refers to an aromatic ring radical directly bonded to an

alkynyl group. The aryl radical may be attached to the main structure at any carbon

atom from the alkyny! group.
30 The term “heteroarylalkynyl” refers to a heteroaryl radical directly bonded to
an alkynyl group. The heteroaryl radical may be attached to the main structure at any

carbon atom from the alkynyl group.



phenylsulfonyl)nethypcyclopentylamino)acetyl)pyrrolidine-2-carbonitrile; 44.
(S)-1-(241R,39)-1,2,2-Trimethy1-3((4-(methylsulfonyl)
phenylsulfony l%5?I}1§/i57c°f7€fopentylamino)acetyppyr,rolidine-2-carbonitriIe?CT”LB%I%;Gm{m{’(JS
(2S,4S)-4-Fluoro-1-(24(15,3R)-1,2,2-trimethy1-34(4-(methylsulfonyl)
10phenylsulfonyOmethybcyclopentylamino)acetyppyrrolidine-2-carbonitrile; 46. .
(S)-1-(241S,3R)-1,2,2Thi mmmlg%’mﬂ(m@tﬁ%g@nf@ﬁ;ﬂl) unsubstituted monocyclic or polycyclic,
phenylsulfonyl)mathvbeyeiapenty amine) aceiyhpys rlidinggocarbbeiirieory selected from
(2S,4R)-4-Fluorq-1; 2r S,3R)-1,2,2-trimethyl-3-((4-(methylsulfonyl)
phenylsulfonyOmeéthypcyclopentylamino)acetyppyrrolidine-2-carbonitrile;. 1548.
(2S,48)-4-Fluoro-1-(2401Rt51) "sogiems] fRIgFoishe i 19 £ BB ‘c%lilék-‘e?i‘)%"m parent
1,2,2-trimethy 1 cyekope biydaminmads §15pyrid dicineFa: cartplviteikempgund in which one
5-228,;15).-4-FLU?roé%ﬁgﬁ%ﬁl,ﬁ@tﬁéﬁféﬁ'ﬁ%fﬁﬁ%ﬁgmgea@gﬂ&&@@. 2 |37 @1-5r1dg of former.
,2,2-trimethylcyclopentylamino)acetyDpyrrolidine-2-carbonitrile;
(28,4S)-4-Fluoro-1-(241 ,@%‘)r}f?ei';‘?ﬂ%“r)n’e%?ff’ﬁf e §??Ef5?ﬁ-‘gx1§&%%§éﬁ-n§%de,fmfn :
20yl)cyclopentylaamino easegpy froliehh eeD-BaFp otittisals jeactions such. as, by oxidation, .
(2S,48)-4-Fluoron}atséea&d Ricliatiod; timenbyled; (Bropethivk brid thadiadiazol-5-
ylcyclopen ) amino)aﬁ%gﬁ%ggg %?agri@%%}'}%ﬁ%e Brolecules which demonstrate equivalent
(2S,48)-4-Fluoro-1-(2-(( R,3_S%?f-§5- 3-isopropyl-1 2,4-oxadiaz052-35{3@-}11,ggﬁ3 structurall
trimethylcyclope REyFRRHE) WVrBﬁﬁiﬂé‘@-(‘Eﬁ?ﬁ%ﬁif?ﬂgf% 4 el GrEr Y
(2S,48)-1-(241R 3R) iBs (@panomptird)-1,2, 2- ‘
trimethylcyclopentylamig)age sl er oy elidisareainoniktneidof (28, d8jpduhdusro-1-(2-((
1R,3R)-1,2,2-trimethy1-3-((5-methyl-1,2 4-oxadiazol-3- __ .. . N o
yl)methypcyclog}é)ﬁ?%‘&(%rg’g)(gige%%%@gpgﬁgﬁ%g?ggr e%r?ﬁ?ﬁté“;g demg%?mzlo ldcfag?sdtflvllz goro-l-(Z-((
1S,3S)-1,2, 25trimethy 1 “Baguieretiaya delped wserinagids that undergo rapid proton’shifts from
30yl)methyl)cyclepenidasmite jacetybpyr rakidieres@scaf beritnifpund. Some of the compounds

(2S ’(:?8)'4{?[" goaégéﬁhgdlﬁéé)r ]m%yzégﬁi@ Q&h%&‘fgfﬁ%'éf%ﬁl L@fg@f&ﬁtg‘:aﬂﬁsjim? , éﬁglmcnt of
oxadlazol-o-y met YPCyC openty_a Ino)acet olidihe-2Z-car itrile; .
2010/07941322PEFAES0 T OGHE @20&%92%%{ l%?‘o-rf-%ff o Sibordpassed wit
S,3S)-1,2,2-trimettnyte@aiG{fkflodedhethyl)-1,2,4-
oxadiazol-3-yOmethyOtylopentylamina)acetyapwoliding-2ncabnitdlymethaneswfonate; 58,

(25,45)-1-(2-(13,3 8)- 34 R-1er-Butyd; .4 4 xadiaadl: gyl methull: 5,2" hs, solvates,
5trimethylcycIopé%%ﬁg?ﬁﬁ%%ggé%f%%fjmor’(L)%yrrolidine-02-eairbonitsil’é?% 9.0( 8?4%5)1%;1@2-((1

S,3S)-34(5-CycloRERadiniss. 4 eheammassiealy pasatriphie 52l pharmaceutical “comp
trimethylcyclopentytaiins)asatediudsfluoropyrrolidine-2-carbonitrile; 60.
(?bS,48?’]-4‘]-F]|-u20r20-1_-(2-(}§11§éﬁ%ﬁd&@}ﬂﬂ&ﬁi@ﬁé@ﬁﬁ@é)i&}%&éo@&aﬁi@ﬁgﬂﬁof lformu}a D are
methyl)-1,2,2-trimethyleyelopentylamino)acet rrolidine-2-earbonitrile; ,
o) A o S Canrbe ot s I LBRAIE, ddimers
1,2,2-trimethyleye@@mﬁﬁﬁﬂﬁ@@é@t%iﬁy”r%fféi’l@@%%ﬁltﬁ@’ﬁ’ié’ﬂf‘a‘ﬁ@‘gﬂﬂﬂflgt@%.
(2S,4S)-4-Fluoroidntd i1 5 35 )B4 Snfdeiftsatopae Byilg- Iséhériox Butliaiz obeB- as diastereomers, .
yOmethyD-l’2124@%%5%9&%9%%a%@i@émg)aasstwgyi@ﬂgmsd%ﬁﬁﬁ?ﬁmi@ﬁw bp@fniief, 4S)-4-Fluoro-1

424(1 S.35)-1,2, 2 tiimethy 1-3-((5-(pyridin-4-y1)-1,2.
( ) methods arXi by those(sﬁ?ill}ecl in theyar2 ’

30 Compounds disclosed herein may exist as single siereoisomers, 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.



oxadiazol-3-34)methyl)cyclopentylamino)acetyppyrrolidine-2-carbonitrile; 64. (28,4S)-4-Fluoro-1
-(2-((1R,3 S)-3-§:-§4-fluorophenyl)-l,2,4-oxadiazo 1-5-y1)- _
2,2,3-trimethyi‘§yéz c}%ﬁt‘i}%mino)acetyl)pyrrolidine;-q?-carbonitrile 65. ?ﬁgﬁé‘jﬂgﬂfﬂ‘@ro-l
-(241S,3R)-3-(3-(4-fluorophenyl)-1,2,4-oxadiazol-5-y1)- : :
202,2,3-trimethyleyelopentylamino)acetyppyrrolidine-2-carbonitrile; 66.
(8)-1-(2-((18,3R)-3-(3-{sHictizvo phrarmrnys1discinsi adinzier-Beyarpmipdain any solid or liquid
trimethylcyclopepiylaminglaqetyppysiotidioendaadkanttil netkangsutenateintofphous
(25,4S)-4-Fluoroz1- S, 3R)-3-(3 - - I8zl kl2 2.
trimethyleyelopefr?g/’%éun%%l}atc %gipéﬁ}ﬁ?g%?n%%]eaﬁ;égﬁﬁ e%%%%. SZgg,OA%)SL-Ef-Ig{I)&né}rc}gf}f-(24l
S,3R)-2,2,3-triméfﬁiﬂl-%-(‘@@{“py‘?ﬁdfﬁ%’%ﬁql??,2@“°‘zed= or agglomerated, particulate granules,
oxadiazol-5-yl)cycleg@entilamincigestiqme yrialidithe: Rmarbemidrieli@®l physical forms.
(2S,4S)-4-Fluoro-1-(2-{{]R3%) ZuLscalhh ﬁgﬁ)ﬁl"%ﬁ' (EPVHER- 35l hvbediflent that block or
oxadiazol-5-)peyelo entylamin? aé%g%l Ez}frroli 'Lr11e-2-c boni%}iég c;t.o70l. couns on the
(2S,48)-4-Fluord TS A 851817 2" 5 imethy 13 < (B2 (pyhidin: -yls%ll,é,% Eroup
300xadiazol-5-ypeyeipbistytarhirm Eeasip B renamedeeint sitHH|ds 7 jubstituent attached
(2S,4S)-4-Fluoranlaf244 &3, 82l ef prbrde (S Hip Wwitdho- Anydidaiydin the compound.

oxadiazol-5;ype N ines;2- i etyl, trifluoroace
oo PSRRI AT YA I I e ff?é%‘fﬁ;?% L miffucroaceryl

\ 12,4~
oxadiazol-5-y0cy HFRHATRRMh o 888ty pPRRIRORIFRER S Ear i htile?fs, 7-iluorenylmethylen
(2S,4S)-4-Fluorosdy@b iR (B8R, 2iBilitn at fiyti-Gxyuotetting- G - molerd ia Zofubstituent of
z’l)cydc)’penﬁyia”ﬁn@m@WE@{djfé@kg&%ﬁ%Mrﬂ@;h?%ﬁolxy functionality. Suitable hydroxy-

28,4S)-4-Fluoro-1-(241S,3R)-2,2.3-trimethyl-3-(3-methyl-1,2.4-oxadiazol-5;
34)cyclopentylarﬁr|(r}1t(%3té% rg‘g@sfrc%ﬁgiﬁrg-fgaﬁr%%%%ﬁ?é;lnfg}d&)@fe-té ang Sﬁ%’ A fearboxy-
-((1R,5R)-3 15,8, it e BIPHA" 2ohs| 1 oD stitpe el fie parboftosict- frat blocks or protects
ylamino)acetyppyr aliging Zreatbobitril @pitable 7@rboxy-protecting groups include, but are not

(2S,48)-4-Fluorggl;(2r04R, %@%@hghgegﬂmiml'%.%mwﬁg%ﬁ]0§1@+}ﬁf’ethyisily1)

10ylamino)acetyppyrrolidine-2-carbonitrile; 77. ) : . ,

(28,4R)-4-Fluoro P paHsES Ry Blee e PRt 2485y BRI TS Y NS i 2R FRRAG) acety ) pyrrolidine
-2-carbonitrile; 78hq@hiderathi(ll RiSRYyBBdEIB-Hetramethyl-3-azabicyclo[3.2.1]octan-I-
ylamino)acetyl)pyrrolidine tengaramitrile; h8ARent” of a state, disorder or condition includes: (1)

(S)_l_(241R’SR)_Sré%é“%il%ei%%;Q%ly%ﬁzigé( 9'%‘%9&'%}‘%1%[%&%19 %‘ﬁﬂf&’symptoms of he state,

ylatnino)acetyl)p{}rro -carbonitril
(S)-1-(24(1R,5RYsousig- o firstiign develRRBirctorbisct st eame Poiafiits) SR B sRigRaiRe-2-carbonitrile;
81. (2S,4 S)-4 -Rdubsoite 23{{dRch R)-GiBetribve thyd :BiQxraloxisy o 1R dijpbotahmital or
20ylamino)acety pRyfHaligtinesderd RRNHILIIR:B2 1R -2 ot ocd) fdibiting the state,
((S,55)-5.8 8-ttty - O ISV 10T, 2O S BRI RS S YRy Hlidiag: 2cqrhonitrile; and
least one clinical or subclinical symptom thereof; or (3) relieving the disease, ie.,
causing regression of the state, disorder or condition or at least one of their clinical or
subclinical symptoms.
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).



83. (2S5,4S)-1-(2-((1S,3R)-3-(3-(1E1-1,2,4-triazol-1-yl)propy1)-2,2,3- trimethylcyclopentyl amino)acetyl)
-4-fluoropyrrolidine-2-carbonitrile 25According to another feature of the present invention, there is
provided a prot@2€¥dr e preparation of compoungls of the formula (1), WHefEH 4P er symbols are
as defined earlier, as shown in the scheme-1. Scheme-l 6(CRR7)n PGCoupling R R4 0 CF-I3
(NR5),,-(CR6R7), R4 Ni 0 (I)(llI) R8(I)Re 30Wherein; L represent suitable leaving groups selected
from chloro, bromo, iodo" thesykatis mefsie smeifitasa dbsiawerfcf AP EPEUINSIBG represents
hydrogen WO 24d0{04941:324F CL#44:820 1040000348 orxptetectingigimaupsusitinas acetyl,

ifluoroacety, Fog, grylsulphany|-1on skl ReeLCPA . Lanka) dasaies symbols are same

I
as described abové. ~. The reactions described In the processes outlined abgve are performed using
the methods desfileaPREISFIesEERIAIANY SHEERTRILIN 58 Q5tabe RN SRR of formula (111) in
solvents selettedk:fromitetaand i stielintethyamhamide (DMF), tetrahydrofuran (THF), acetonitrile,

ethyl acert]ate’ N-methyl2:pulidane.dipaiayau phaxide L MSR) idishioragthangighloroform or a
mixture thereof, in the presence of a base such as triet in ridine, diisopr thylamine,
4-dimethylaminof?)‘iﬂ'?’c?ﬂfgﬁmi(ff“’éﬁ%]‘zéﬁll?%?/S Ffo%%%gg%byﬁi%g%wﬁgﬁ%bgﬁdgil%ﬁiéissgﬁl%)rﬁﬁydroxide,
potassium carbomapeicdirestineckat i ndesPhirirgsiadiamieivespinsn atelyiiincadodBsium carbonate
and the like, andipeiassioriedikiegisasd vrinsidetagluaitiee tarypoing afdfdriamuila.(l). The reaction

s carried ouf At 3, /PeIRINIGCANRILTLAN IRAMMBRPBTRIE dn Sl lEvalallieqmostly 0 C-100

C. 15 The compound of formula (Ill) can be prepared by the methods knqwn in Journal of Medicinal
Chemistry, 20035#8ab ¥R 75%: B SRR SRR EBRENTR JBE°TE, K565 %506
W02007/113634 1y WOR0 08002 558 tmdnwiiiogik9 988ne, hydroxy proline, histidine, ornithine,

lysine, arginine and serine, salts of non-natural amino acids such as D-isomers or

substituted amino acids, salts of guanidine, salts of substituted guanidine whereiﬁ the

-15 substituents are selected from nitro, amino, alkyl, alkeny! or alkynyl, ammonium salts,.
substituted ammonium salts, and aluminum salis. Other pharmaceutically acceptable .

salts include acid addition salts where appropriaie such as sulphates, nitrates,

' phosphates, perchlorates, borates, hydrohalides, and acetates such as triﬂuoroacetate,

tartrates, malcafes, citrates, fumarates, succinates, palmoates, methanesulphonates,

20 benzoates, salicyiatés, benzenesulfonates, ascorbates, glycerophosphates, and

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

to, quaternary ammonium salts of the bompounds of the invention with alky! halides or

alkyl sulphates such as Mel or (Me),S0;. Preferred pharmaceutically acceptable salts

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

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



The compound of formula (II) can be prepared by following reaction sequence as summarized in
scheme (H-IX) 20 Scheme II:  The reactions in the processes outlined in Scheme Il are described in
following step¥ 8t Rt&ho esterification of camphoric acid (1a) by purBidEaiH8eSs hydrogen 25
chloride to alcoholic solution of camphoric acid at ambient temperature gave (Ib). Step Ha: Carboxylic
acid function of formula (113) is converted to amine function of formula (Ic) by the usual methods
known in the artsfomekanplailfiest aomdhing kcidaiach eriordeiling &XERH ¥Ridtide or thionyl
chloride in a solygpt likeichiaremethanei.olsane sisteabyshiotukan::coinratoriber damixture thereof.

The 30 reaction s carfied out L leMCIAIE. RAYAG RN fo 0 [eflursmnesaiue, mostly 0-100 C.

a

The acid chIorid‘ﬁéaﬂf\}%fsseflf‘éﬁ’ét‘tﬂeS ?vtllltlﬁ3 a’mmo}r/ua In organic solvents such as eth%édacet ée, tetrahydrofuran,
dichloromethaneabickeesauenarimsAiandoa s acinierrraBd AT RS T EHVSHEG"ES 8mine under
conventiona Hofmabs eaagitieis: sidicmeinralsebepreparedtsy phenyliodoniurn bis(trifluoroacetate)

(PIFA) or phenyliodoniym. diacefate (RIRA)RRRAisdHRimManRrearangemen:ptamide. Alternatively,
acid is converted to amine by treatment with an azide lik% ‘I\quafL\B or, di henxllggr%ﬁgpdt?ryl azide (DPPA)
0

under acidic corBIBHRTHLPESEIREE P LER & Tk HIER oromeﬁ%{%%, chIBro rm, acetonitrile at a
temperature ranges8e:5CnStelJilycIFie imipie Ml HEREEILHIB EEeRy esvli@tional amine
protecting groupgdilie HagaRzE med-aienddiernativplidBoagpnatectechvamy inentf feimula (Ic) is

prepared by oxidative rearrangement of amide, with lead.tefragcetate ing:RBHQH.asdescribed in J Org
Chem., 19 43?%:%%%6%?35 I I}:mlee!du%ﬁon of compsbund of fogrml%la %}cg?usin{qiosﬁ%ﬁée reducing agents

such as LiAli—|4FN‘§BF¥4°éﬁW APt PR TUBROE MEPHTRACEIHEY SPTRRRKELPR Th

ereof at a
temperature rangingfsemd 6> PenGiasddifors alpohok offderauaitkd) oSépleyeriipase Phe reactions in the

processes outlingd in,Sehemaiblase.Aagsibas ie-fel aningrpiensySiepiby@empess:of formula (le) is
prepared by transform_inlgﬁh%/droxyl group of compound of formula (Id) to a leaving group L by
a

mesylation, tosy}glﬁgﬁlg I3‘genation‘in presence of organic base.such as triethylamine, ‘
N,Ndiisoproﬁylethylaﬁﬁﬁ@ﬁwimﬁé?iﬁbhéﬂﬁ?ﬁﬁo?ﬁﬂ@ﬁﬂg?thﬁ‘fﬁéﬁfyﬁﬁﬁ%?@iEﬂn@" #arfifert solvent such
as DCM, tetrahyghfisrana(ddnfiy, cdtietdienesimieir,aictithodioRy Shldlate2 6:Stepilap@ostpling of
compound of foregulg (e} wif & cmpeuntafima Rilleav s Samasuadoiarmula (I-1) hi the

solvents selected from tolGéne; DIVIF, tetrahydrofuran, ac tgcznitri e, etggrllaé:c%g?teﬂem.c
N-methyl-2-pyrrdﬁﬂ@ﬁ@‘}W"&‘lcﬁ%é%ﬁ@?@fﬁo%‘fo%%a6 § Tindtire thereof, in the presence of a
base such as 5 teisthylawinelkpysitéreofditoloseplicihydiantiie, asidsinfeensrihamispy fiiine, alkali
hydroxides sgich ags: sogippbydiasidenpotagsisndaydrexitenalkalinefearthanetatsydroxides, alkali
carbonates such as, potassium carbonate, cesjium car e like, to give the compound of
formula (I1-1) (Rf?g%s‘/c eyf%%egh é?rr i lgeﬁe%ocsﬁgﬁ ig@ﬁfﬁu{m a temperature ranging from 0 C

to reflux temperature Fﬁt?s@i}?@lﬂﬂ}@f@l_ compositions may be i conventional forms, for example
capsules, tablets, soft or hard gelatin, dragees containing the active ingredient in

powder or pellet form, troches and lozenges, aerosols, solutions, suspensions or

25  products for topical applications. Tablets, dragees, or capsules having talc and/or a
carbohydrate carrier or binder or the like are particularly suitable for oral application.

The route of administration may be any route, which effectively transports the

active compound of the invention, which inhibits the enzymatic activity of DPP-IV to

‘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.



10 Step llb: Amine deprotection of compound of formula (lI-1) wherein PG is protecting group affords
the compound of formula (11-1) wherein PG is hydrogen, in its salt or free base form. Deprotection
‘may be carrie# 83t Edhventional methods knoyyn in the art, using aci#§ S A4%MYSrochloric acid,
acetic acid, Ixifluoroacetic acid or by hydrogenation using catalysts such as Pd/C, Rh/C, Pt/C, Raney
Nickel in the presence 15 of solvents such as dichloromethane, ethyl acetate, water and the like or a
mixture thereof, at a tPrfaebituneimnstiie hivte Biswd O torsUecingiusls BaPe, AFRIN reaction is carried
out by reacting gompound ffarauake) with sediazideds: hresolwenteseleetit: from toluene,
DMY, dimethylacetamide&D A), tetrahydrofuran, N-methyl-2-pyrrolidone, DMSO or a mixture thereof
at 50 -90 C. 20 St BB R% e compounds thus formed is reduced to amine of formula (If) by
hydrogenation. using daeslystemsuetions ipgrde P @ pYCHmiSH Y NIEREY iFTH 1°p5’ise§é%ce of solvents
such as dichlorerigthang, eftacstatsslwaieidanditite dikegrarmixtunentherewf; dtieidemperature in the
range of 0 C to 50 C. Ste%r%:f\]'ﬁgggg amine prepared in step nib is reacted with XICH4CH2MCH2YIXI,

. . SUSPENSIONG ) . : ! .
wherein XI 25 is a ﬁ%sliogen selected from F, CI, Br apd I,,Y]g1 is SQ2 or ag,sclﬁuﬁggss%nce of organic

bases like triethylamin&rF N?Rf%fébﬁ?@ggﬁté?ﬂy%arrﬁlfﬁieﬁr ﬁy?ﬁ%e% .ﬁr-emnel‘l yimorpholine, .Ir\l-methylpyrroiidine
in an inert solventspushims PRENGIT HEecH GIBtme 1 ke satpoeroatd disspfsited by cyclization in
presence of basgglike-Nagikd K&bil 30,H, sodium methoxide, sodium ethoxide in solvents such as
methanal, ggranol age S0compund o oA, W NDSTEIREG BRI SRAIRpipteciing group.

Step IVb: Amine deprotection is carried out similar to steplib to afford compound of formula (1-2) in its

salt or freebase fornelizatarpvnidhiap o6 M Yorhutib(Feh b ALaisisiig 2 e arAtir agent like NaCN,
KCN, CuCN in piessreanbapitiospledts suchas:DmMEoap8dit0oigrtsrfforiiévmpound of formula

(19). Step VI: Compougd.gfiforaua, dohon teaiment witkhydruisninrt@atoaateous 5 solution)
gave amidoxime, which on coupling with R opriat}e {’:lCid fogg equlg Sé:)&():llgz%tcigr&g@ger acidic condition
affords compourtPst BOHEfa"GTESF %?eLﬁl EE‘? fépresents protecting group. Amine deprotection is
carried out &milarttingtepdibitiisife mveen ot ORISR 41D PRSI fidetiitse form.
Compounds of famula-gebs th-@ipane Edos) werented®d witlyeorweed, ckforingute 10(111) as shown
in scheme Ito form final co po”nducffnf??r_?”’d{{f%ﬁﬁyécﬁedﬂﬁe%:tﬁ'%%ugﬁ'r%ﬁrgﬂ%gﬁ: CH3 pG H30

OHAminationH3T 1 Amine EE)(I)%%S%UOH Cs The reactiops in the processes ouflined in Scheme
IV are describectiAbfRolHGEIE B SHRBST. SRAHRHERSAeST BERTSOURE SRISSUISURT a2 described in
amination step ofeliSdsghentid) affdrds tpeposimpbimt offorirraking Toad. TekapEEteFd formula (Ih) was
prepared a%ord.g@gti;% naggggg q%@g{g@d AFhARDIgS HNRinkS 9hiehYAleathR48ydite@diiaThe amine formed
in step | is protected hy conventijonal aming protecti roups lik cetyl, benzoyl,
and benzyl and thETRES V&I otng of %Ipﬁﬁgl Ti .cﬁ%ﬁﬁé%%%%ﬁ%%ggggggﬁﬁg out in presence
of organic base W26 thiagiipesnm e NpRdlisERapy HERRatfHeePRH ATFHIRERetASimorpholine,
Nmethylpyrrolidigedra ingst Iakentisuel asEMoiH sted@H@iBidndidatngt @neperdture ranging from

0Cs0c. Step i Beduglion.qbiasiensia lasiohis, caadoMuRY wegisabiaieducing agents
selected from Li YI—F4, NaBH4, LiBH4, LIEt3 n an inert solvent ﬂée THE at 35 temperature ranging

4
“t3BH |
from -78 C & 70 HHSRPCOIFENEPBPISH Iy fgppijent diabstes melliis, wnpanrsc ghices

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

disease, obesity, metabolic syndrome, neurodegenerative diseases, cognition disorders
and anxiolytic diseasés in a subject by administering a therapetltticaily effective amount
ar 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 I diabetes, IGT, IFG, obesity,

appetite regulation or as a blood glucose lowering agent.



WO 2010/07941328PCT/1132010/000008 Step 1V: Lactol is deoxygenated to cyclic ether of formula
(11-5) using Et3S1H and BF3.Et20 in an inert solvent like THF, DCM at temperature ranging from -10 to
10 C. Amine pf&tétt¥dtattol is deprotected similarsto deprotection step bf SeREMEY¥N o afford
compound of formula (l1-5) in its salt or freebase form. If protecting group is 5acetyl, it is deprotected
by method described in Org. Lett., 2009, 11(2), 433-436. Compounds of formula (11-4) and (11-5)
were treated with compeueid 6pfanide{irowsBrduheimawisivg i ot &iiBound of formula
(). Scheme V: ORNB.AMPI 2 Akl 3} diketdsl 1-7) 10The reactions in the processes outlined in

Scheme v are describggh [QlNig, PRAR. 18P & ABBALOD. SUMROHIAOTiggEnla (1K) as
SC

described in amination step o eme |l affords the compound of formula ‘%}}1@“ ompound of

formula (1K) prepHRes ot SHERg fS ARG RS ABEETY DR BIGS AN foLg88! 48. Step II:

Reduction ofsiimidestge andineis tbacratitontypdesirmgbitatsiyretha divgagentexad deterted from LIA1HA4,

NaBH4, LiBH4 LiEi3BEL IR andnertselvertlikmilidbal semparatsrestangingrom @to 70 C to afford

compound of formula. (I1-7). Compounds of formula (11-6) and. (l1-7) w freated with compound of
formula (111) as g ﬁ%dﬁ%ﬁ%ﬁ%%%ﬁfﬁﬁ%ﬁi %r{c?rr%écl)bﬁad“{)e %r%@]%%%?%chemeﬁ V10 H3C CH3 CF-I3

9NHBoc CH3 (10 R12Restipaidigrsia mpmte oot hrsymerind sERe iy eatips. Nijsh on

administration undergo chemical conversion by metabolic processes before becoming
10 active pharmacological substances. In general, such prodrugs will be functional
derivatives of a compound of the invention that are readily convertible in vive into
compound of formula ().
Described herein also encompasses active metabolites of a compound of
formula (I}.
15 A term once described, the same meaning applies for it, throughout the patent.
Representative compounds inciude:
1. (25,48)-1-2~((1R,38)-3-((1H-1,2,4-Triazol-1-yhmethyl)-1,2,2-
trimethylcyclopentylamino)acetyl)-4-fluoropyrrolidine-2-carbonitrile;
2. (25,4R)-1-(2~((1R,38)-3-((1H-1,2,4-Triazo}-1-yDmethyl)-1,2,2-trimethy!
20 cyclopentylamino)acetyl)-4-flucrapyrrolidine-2-carbonitrile methanesulfonate;
3. (28.48)-1-(2-((18,3R)-3-((1H-1,2,4-Triazol-1-yDmethyl)-1.2,2~
trimethylcyclopentyiamino)acetyl)«4~ﬂuoropyrroIidine«%éarbonitrile;
4, (28,48)-1-(2~(18,3R)-3-((1H-1,2,4-Triazol-1-yl)methyl)-1,2,2-trimethyl
cyclopentylamino)acetyl)-4-fluoropyrrolidine-2-carbonitrile methanesulfonate;
25 5. (28,4R)-1-(2-((18,3R)-3-((1H-1,2,4-Triazol~1-yDmethyl)-1,2,2-trimethyl
- cyclopentylamino)acetyl)-4-fluoropyrrolidine-2-carbonitrile methanesulfonate;
© 6. (8)-1-(2-((18,3R)-3~((1H-1,2,4-Triazol-1-yl)methyl}-1,2,2~
trimethyic}}ciopentylamino)acetyl)pyrrolidine-E-carbcnitrile;
7. (8)-1-(2-((18,3R)-3-((1H-1,2,4-Triazol-1-ylymethyl)-1,2,2-trimethy!
30 cyclopentylamino)acetyl)pyrrolidine-2-carbonitrile methanesulfonate;
8. (8)-1-(2~((1R,38)-3-((1H-1,2,4-Triazol-1-yl)methyl)-1,2,2-trimethyl
cyclopentylamino)acetyl)pyrrolidine-2-carbonitrile;



20 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
tetrahydrofuralf SAEHERYE ethanol, 1,4-dioxane ogmixture thereof to affBrd’HEY 888 Ib: The above
acid is coupled with appropriate amidoxime using coupling agents like N,M-Dicyclohexylcarbodiimide
(DCC), 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide (EDCI), carbonyldiimidazole (CDI) and the like
in suitable' solvents liks-tetzalhrissiuran HelichdimethabestolldRedraahi like followed by cyclization
in WO 2010/079413E G 1/1B201(01000828 desentemateaialybitamaunt acid in refluxing toluene

formula (1 s ShOMEH SEHER o R AN SO AT B Gt e VI FiG
CHBF13H3c CH3 Aryitipxingistisnadizid il eioicCOONMe 00C (Ib)(11)(11-9) The
reactions in the processes)auinad, ixSchemeditreeieseyberin folovinghsteps Step I: The acid (th)

is transformed to compound of formula (H) as desc(g'%%_’gl sahems.V1. 10Step II: Hydrolysis of ester
function of compoun 8% PG auz? ?ﬁfékv%e%%ﬂ gﬁwljﬁation %s desc?i’bed in %a%ggnation step of scheme

IT affords the comigo@eH-torm (1B Ry & GhbidRge st 1Mt £120f &% reated with compound of
formula HID as showsdrsaheménbdaceive fifiadropmpiimeleffoenitids: (1). 15 Scheme VIII:
13. (25,48)-E-(2~((1S,3R)~3~((1H—1,2,3~Triazol«i-yl)methyl)ul,Z,Z-trimethyi
10 cyclopentylamino)acetyi)Aﬂﬂuoropyrrolidine—z-carbonitrﬂe methanesulfonaie;
14. (28,48)-4—F1u0r0~1—(2-((1R,3S}-1,2,2-trime‘thy1—3-(piperidine-l-
carbonyl)cyclopentylamino)acetyl)pyrrolidine-2-carbonitrile;
1s. (28,48)-4—}?‘11101'0-2-(2-»((1R,3S)-3~((4—(h.ydroxymethy§)-1H-1,2,3-triaz0[—1-
yl)methyl}—1,2,2-trimethylcyclopentyiarnino)acetyi)pyrrolidine~2~carbonitrile;
15 16. (28,48)-4-Fluoro-1-(2-((18,3R)-3-({4-(hydroxymethyl)- 1H-1,2,3riazol-1-
yl)methyl)-1,2,2~trimethylcyoiepentylamino)acetyi)pyrrolidine~2ucarbonitriie;
17. N-({(1 S,BR)-E—(2—{(ES,4S)-2-Cyano—4~ﬂuoropyrroiidin-1=-y1)-2~oxoethylamino)—
2,2, 3-trimethylcyclopenty)methy)methanesulfonamide;
18; N-(((IR,3S)~3-(2«((2S,4S)-2-Cyano-4—ﬂuoropyrrolidin-1-y1)—2-oxoethy1amino)-
20 2.2, 3-trimethylcyclopentylymethyl)methanesulfonamide;
19. N-({(lS,3R)=-3~(2-((QS,4S}-2—Cyano-4-ﬂu0ropyrrolidin-1—yl)—2-oxoethylamino)-
2,2,3-trimethylcyclopentyl)methyl)-4-ﬂuorobenzenesul_fonamide;
20. N-(((1R,3 S)—S~{2-((28AS)~—2-Cyano-4—ﬂuoropyrrolidin~1-yl)»Z-oxoethylmnino)—
. 2,2,3;trimethylcyclopentyi)meihyl)~4~ﬁuorobenzenesulfonamide;
25 21. N-({(18,3R)-3~(2-((25,48)-2-Cyano-4-fluoropyrrolidin- 1-y1)-2-oxoethylamine)-
2,2.3-trimethyleyclopentymethy!)-2-fluorobenzamide;
22. N-(((1 S,3R)-3-(2-((28,48)-2-Cyano-4-fluoropyrrolidin-1-yl)-2-oxoethylamino)-
2.2, 3-trimethylcyclopentylymethy!)-4,4-difluorocyclo hexanecarboxamide;
23 N-(((1R,3 S)-3-(2-((ZS,4S)—2—Cya1m-4~ﬂuoropyrroiidin—I—y!)—z—oxoethyiamino)-
30 - 2,2,3—trimethyicyciopentyl)methyl)-4,4-difiuorocyolohexanecarboxamide;
24, 6-(((1 S,3R)-3-(2-((25,48)-2-Cyano-4-fluoropyrrolidin-1-yl)-2-oxocethylamino)-
2,2,3-trimethyicyclopentylymethylaminonicotinonitrile;



(Ib) as CH, H 0 HO0-013 (1g) (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 b4 di¥RétRyIsulfide complex in presence of ester to affold AEGAY ¥ tmula (fm). wo
2010/079413PCT/B2010/00000/1 30 StepOxidation of alcohol (Im) to aldehyde is carried out using
oxidizing agents like pyridinium chlorochromate, Jones reagent, Collins reagent, Dess-Martin
periodinane or witls BNS B LE With bR atybchibrivevsvidim odidatssdegi@aldehyde of formula
(In). Reaction can be, garkigstayiirinestsalventeikeditiMenliHi; and like at 5 temperature ranging

from -78 C to roo? gtg;&ﬁ%rﬁ%e ZSI@Q Jé%ﬁ&%{}& ﬁﬁéggmlﬁg)][%@m@gg%gi%tormuIa (In) was

prepared by mea tig reaction conditions. Reaction are cafried out in solvents inert like DCM,

THF and the like at tehpeiaaid ey g RishreaifbErature in presence of sodium hydride.
10 Step IVa:sAlkepe effaspulenie)-wasredifedBytiediriry(Gg@nissookiadPdit-Raney Nickel in

presence of hydnge914{;1‘iﬁ%@@lﬁﬁg&@gﬁ%{%ﬁggﬁgﬂzj@g@ﬁ@ﬁ@;ﬁl@g@,@l}ﬁ@pd , the like at tempgrature
ranging from room teggerature to reflux t m%a%a%tgre %f E}Q@(%g[?g%t lé%egllsgap IVb: Deprotection of the
above reduced co?ﬁp I EaHHEE oLt By IR TE RS AV On Al mathods khown in the art, for instance,

conven
by acids such as hydrootthytisaeintylfuromeriiciaberar Byt aamsilnt hydrogenation conditions
in suitable solventsglikes e -Medklzriby acetaiamnedikenhditeTanpteatytpraging from room

temperature to reflux temperature of the. USEronymlisnY 2 campeyad of formula (Ip) is reduced
to alcohol oe}#ormula?fa}elggﬁlggoc?%ééaﬁ%%%%@g)l: Ste °§%’ T r’gyla (It) is prepared by

1: Compound Oc[ﬁ I
transforming hydréRyéShldPdemdBi bt TRl ¢ Eﬂ“ﬁ?ﬁaﬁéiz\y BeYF E%_ by mesylation, tosylation

or halogenation in presestg ofcarganytbasmpeudhaluretyididinne-Krdaiia®propylethylamine, pyridine,

N-methylmorpholige, {ﬂsm%tﬁlsfw(ﬁ@,ﬁgitse(mﬁﬂema%&%mﬁ,thaﬁewclaﬂdﬁleHCIB and the like
at about 0 C-10 C. Step VII: C uglﬂ:g of co ?%%]dar%l]; mglflrllgﬂggrr)egy}';%n%mpound of formula RIH gave
the compound of forrﬁ’ﬂﬂﬁ%@ﬁ' VSolvents Seteated from io’luene, DIViF, tetrahydrofuran, acetonitrile,
ethyl acetatéd N-mith(ASAHYHEHIBhEREMSD Terarbriodimsiizl dmdroform or a mixture thereof, in the
presence of a base suygheasitiathyiaininRopyEgine;flucropyrrolidine-2-carbonitriie; ‘

33. (ZS,4S)~4-Fluoro~1-(2~((1R,SS)-1,2,2-trimethyl-3-(morpholinomethy!)
cyclopentylamino)acetylypyrrolidine-2-carbonitrile;
34. (28,45)-4-Fluoro-1-(2-((18,3R)-1,2,2-trimethy!-3-
20 (morpho1inomethyl)cyclopentyl&mino)acetyl)pyrrolidine~2~carbonitriic;
.35, (28,48}-4-F1u0r0-1u(Z-((lS,BR)—1,2,2-tr§methy}-3~(morphalinomethyi)cyclo
pentylamino)acetyDpyrrolidine-2-carbonitrile dimethanesulfonate;
36. (28,48}-4~F1uor0-1-(2—((1R_,3S)—I,2,2-trimethyl-3-(pyrrolidin—i-yimethyi)cyclo
pentylamino)acetyl)pyrrolidine-2-carbonitrile;
25 37. (2S,48)-4-Fluoro-1-(2-((18,3R)-1,2.2-trimethyl-3~(pyrrolidin-i-
ylmethyl)cyclopentylamino)acetyl)pyrrolidine—charbonitrile;
38. (25,48)-4-Fluoro-1-(2-((1R.3 $)-3-(((R)-3-hydroxypyrrolidin-1-ylmethyl)-1,2,2-
trimethylcyclopentylamino)acetylpyrrolidine-2-carbonitrile;
39, (28,48)—4—F1uor0—1-(2-((1R,3S)«l,Z,Z-trimethyl~3-(pipei‘idim1—
30 ylmethyl)cyo1opentylamino)acetyl)pyrrolidinewz-carbonitrile;
49: (2S,4S)—_4—Fluoro~i-(2-((1S,SR)~1,2,2~trimethyi»3-(piperidin-1-
ylmethyl)cyclopentylamino)acetyl)pyrrolidine-2-carbonitrile;



30 diisopropylethylamine, 4-dimethylaminopyridine, alkali hydroxides such as sodium hydroxide,
potassium hydroxide, alkaline earth metal hydroxides, alkali carbonates such as, potassium carbonate,
cesium carboMdteUH8tHE like, to give the intermedliate 31 of formula (18 F&IEE¥EH is carried out
at a temperature ranging from 0 C to reflux temperature, mostly 0 C-150 C. Step VIII: Hydrolysis of
ester function of compound of formula (Is) followed by amination as described in amination step of
scheme |1 affords4he(Zhnaspotinebiof SEREMBIESHE-(@Compandint dmiE-49) was treated with
compound of formulg{{iR&anperyirseesasiio-foranbnalcomtpoeind of formula (). Scheme IX: 10

m?gﬁl?,ﬁ?&l%&@&%@ &r&%]@ﬂm@&ggging steps Step I:

The reactions in t G outlin dgjl
Compound of forr%%lz%#ﬁggﬁlﬁéogrg (Ire similar to step | of scheme 1. Step II: Coupling of

compound of formuI@K?WM@%HB@MBH%?%WHW&“@W’%@&WB}Hié“?ézﬁé??rﬂt’& Scheme Il gave the
Compound aof formsilaxdigr)-4Stepd1-RHARNSIE LE-eteifirietittmsfotmifoshd of formula (lu) followed

by 15 amination as j L0 AIRAKONRER R oads-thesempeund of formula

(111-12). Com\poun%ﬁ%gg%%g-lp v&% ??e%%q ﬁ?i%%ﬁigﬁfnd of formula (lll) as shown in scheme

Ito form final comﬁ%uﬁ%’%‘f(%? a)'( )2 R iaﬁp’ln}seg' &n %lé%w are provided by the way of

illustration only and thieneforéopp)stukiyidtiserdaniriepimmidne Scapediifie invention.

Intermediate-I:(1S 2R )M ethylBatiert-Dutosysrarb orpianun o) Grrinylatiiylyty clopentanecarboxylate

Me Me The above m%rmgg ggﬁ%%%s}gﬁ)&%q‘gg&(ﬁ%ggem%?ggﬁﬁggﬁecg,%&%g|bed below. Step I: To
A réy - p d 25n

a stirred solution of ( -camphoric aci amol) in 30 mL of methanol, anhydrous HC1

5
was bubbled for 248-dfido %?&rh&%&fﬁ%?ﬁ&%f%ﬁ@%&ﬁ%ﬂ%d and the residue was mixed with
5% sodium bicarbonatersthifion uniithecWenRB10/0 7St A3 PPTIMB20abrobde0s effervescence
ceased and then 5% mg{@mgﬁngQQ_W@%ﬁgiqigg_ﬂ}a@t@gm-py@n@gumlwgs removed by extraction
with diisopropyl ether. Th uequs layer was acidified with 10% HCI, ¢ cted with diisopropyl
ether. The combined P@ﬁ?ﬁs‘%g‘i? @ s‘3th eﬁggg}%eg%%g}niaﬁ%ﬁgﬁosﬁgl ﬁj%n%g%ﬁ%ég%nd evaporated to
obtain (1R,3$)-3- 48- (A4 yRarsoyd | ARS8 Fifddtrinelrabisebrhfécsrdiszghicabid (4.38 g) in 83%
yield. IH MAR (4001v{Hz,5ER45k30y0@enty QuBib (e 3tiyric BEnés2-6hBorditbB; 1.55 (m, 114), 1.80- 1.84 (m,

11-1), 2.19-2.22 ( é&g)é ;g{grl%gzl (@1((}%sg%,f,@gazﬁgé@m%?;,),;zgag;gdg@agqlslg,;)m/z (M+1): 214. Step

Il: To a solution of (1IR,35)-3-(methoxycarbony )-1,2,2-tri{ir&%teh¥ carbonitrile:

1,2,2-irimethyloyclopentylamirio)dcetyl)pyrro
- 50. (28,48)-4-Fluoro-1-(2-((1R,38)-1,2,2-trimethyl-3~(3-methyl-1,2,4-oxadiazol-5-
20 yl)cyclopentylamino)acetyl)pyrrolidine-2-carbonitrile;
51, (28,48)-4-Fluoro-1-(2~((18,3R)-1,2,2~trimethyl-3-(3 »methyl;-l ,2.4~cxadiazol-5-
vlcyclopentylamino)acetyl)pyrrolidine-2-carbonitrile;
52. (28,48)-4-Fluoro-1-(2-((1R,3S)-3-(3-isopropyl-1,2,4-oxadiazol-5-y1)-1,2,2-
trimethylcyclopentylamino)acetyl)pyrrolidine-2-carbonitrile;
25 53. (28,48)-1-(2-((1R,3R)-3~(Cyanomethyl)-1,2,2-
trimethyleyclopentylamino)acetyl)-4-fluoropyrrolidine-2-carbonitrile;
34, (28,48)~4—F1uor0wiu(2-((lR,BR)wI,2,2~trhnethyl—3-((5-methyi-l,2,4-oxadiazol—3—
ylmethylcyclopentylamino)acety)pyrrolidine-2-carbonitrile;
55. {28,48)-4-Fluoro-1-(2-({18,38)-1,2,2-trimethyl-3-((5-methyl-1,2,4-oxadiazo}-3-
30 yhmethyl)cyclopentylaminojacetyl)pyrrolidine-2-carbonitrile;
56. (28,48)-4-Fluoro-1-(2-((18,38)-1,2,2-trimethyl-3-((5-(trifluoromethyl)-1,2,4-
| oxadiazol-3-ylmethyl)cyclopentylamino)acetyl) pyrrolidine-2-carbonitrile;



10 cyclopentanecarboxylic acid (4.1 g, 19.2 rrunol) in 18 mL of DCM and oxalyl chloride (11 mL, 24 9
mmol), 2 drops of DMF were added. The solution was stirred for 5 hours at -15 C. All the volatiles were
removed by pE&3i§fitttiden gas. The residue was dissolved in THF antftHE¥BRI8HEdded dropwise
to 80 mL of anhydrous acetonitrile saturated with NH3 gas maintained at -30 C. The reaction mixture
was stirred for 15 another 15 minutes and the volatiles were removed under reduced pressure. The
residue was taken’ih B&¢Sxyilacetat@-4hs IR 1sblonthiris fitdeduamefylie Srbduct obtained after

evaporation of the salyeniaves puitieddyyicaimaatamatpgraphydo-tamistaethyl
(1S,3R)-3-carbamoyl- % 2 3 t e}hyl cyclopentanecarboxylate (3.45 g) in 84% yield. 11-1 NMR

(400MHz, CDCI3) S p s 31% 1.2 (5, 3H), 1.30 (s, 203H), 1.45-1.48 (m, 113), 1.80-1.91 (m,
111), 220-2.27 (m3% 1 )4%%?2(&%3( 3 féﬁ"&zb*f@é 84-grradiese): 39 BeEedy28760 (d, J-37.96, 211)
m/z (M+1): 243. Steprlhlmfﬁ@l@aﬂbpm@lmimb@wm)m&hwmﬁqsﬁ)e%mmw1 -2,2,3-trimethyl

cyclopentanecarbgyylate; 6. p(gd(@lg %m@l_)@,‘b}g@e@_ﬁ; buianal. Qy%i{qglehsqj stagnic chloride was

added followed by lead te ftate 3% 846f{n 'll' e rﬁaccatron ti mixture was heated under
reflux for 24 hours. T lemgoK/%"h ea\ll%mo un er’ ﬁc E’F réssure. the residue was taken up in
diethyl ether, wasﬁéd%#ﬁk@)%q@d@%(é@ﬁﬁbﬁ.(fﬁr@’ém@in@ﬂt}’adt Wheradimanatrated and the crude

product was purified imyncaﬁlymnz;mﬁmggyapw@aaemmjﬁm@ﬁwbhdmo~carbommie

(1S,3R)-3-[(t;huto | 11-2.. gels 8 g) in 74% vyield.
111 NMR (4§OM§§P@%%’L\%&§H&8 + é &%ﬁgﬂ%@){é@g&@}ﬁ@@%@gﬁg@&@@ﬁ (s, 91-1), 1.8-1.9 (m,

1H), 1.98-2.05 (m, 3132 z““??"féy%é Hl?ellti‘ﬂ“%"ﬂ%‘ PYES! ‘ﬂmfel(% ‘?Pisi §e miz (M+1): 285.
Intermediate-2:t-Butyii¢t88)@a(kydroxymethyl)-1,2 24nmethylcycl0pentyl carbamate WO

(2010/0)794[1(32’CT/6121%2@4@£@%Q@&3Q @(M@@ﬁ(@%ﬂ%ﬁ@@?@f’imﬁ@;&%mmhyl )
1S,3R)-3-[(t-butoxyc eth C ylate 89 8.3 mmol) in
THE (50 mL) and watt ‘ﬁ?%ﬁ%%’ﬁ% C%c r%% ol h}gﬁy\}% overoé%f)gnod of three hours.
The reaction mixhir 5 Haea-reé! Sefid fot- DmpByira-(Rr EYréfjé‘i‘f‘i’p}’é)anr%f the reaction, the
reaction mixture was @giuiediwitheshylhagatategndivepiety Jhedidanicdayernwhs separated, dried over

anhydrous NaZS% T(Bg IX%OW?@ §}%€’(§Q40M§1'Sbﬁé?19f)\l 2 4-oxadiazol-5-vl}-
[(1R,3S)-3-(hydroxymethyl}-1,2,2-trimet { eyclop ent Ilcarbamate éﬂj{%?f,’@ 93% yleld as a white solid. IH

NMR (400MHz, CDC?%%%‘BWP@%‘%I “@aﬁﬁy VSNSRI EL), 1.43 (s, 9H), 1.52 (m, 1H),
1.82-1.96 (m, 4H)68. 5333974(%0:'9&7@(&&?117 3L£1~ﬁ41f]§i¢)0®510’1317?44(d@d1ﬁ£€} 48102 Hz, 1H), 4.63

(bs, 114); tndg (M+1):2268: | pignpnediaifndlamino)acetyl)pyrrolidine-2-carbonitrile;

((15,3R)-3-(t- Butoxy c§§gf9r€% E{g f@) ngég'é %I%‘lr%ﬂﬂgn %quie X&ﬁn&@@%@g?anesulfonate 0 ----Me 8

15To a stirred solutio rox eth% 1,2,2-trimethyl cyclopentyl]carbamate (2.0
g, 7.78 mmol) in 30 ﬁ“ﬁ@%ﬁ%ﬁ%fﬁ’éﬁ@aﬁﬁwﬁﬁﬁ%@ Lok ?ﬁ’é‘ﬂlﬁ/‘l’éer‘ikiﬁ’?és AL, 38.9 mmol) was

added. To this reasTiof 3@t rBlumethanEsihonftisirorde (149kaibzd23:-30AM6t) was added dropwise
over a period of 30 Wg%]@%mﬁﬁ%magggg%gdﬁgg b baua..Subsequently, the reaction
mixture 25 68. (25,4S)-4-Fluoro-1-{2-((18,3R)-2,2,3~trimethyl-3-(3-{pyridin-3-y1}-1,2,4-
oxadiazol-5-yl)cyclopentylamino)acetyl)pyrrolidine-2-carbonitrile;
69, (28,48)—4—Flu0r051—(2-((1R,3S)—2,2,3—trimethyl-3~(3-(pyridin—3-yl)-1,2,4—
oxadiazol-5-yl)cyclopentylamino)acetyl)pyrrolidine-2-carbonitrile;
70. (28,45)-4-Fluoro-1-(2~((18,3R)-2,2,3-trimethyl-3~(3-(pyridin-4-y)-1,2,4-
30 oxadiazol-3-yl)evclopentylamino)acetyDpyrrolidine-2-carbonitrile;
71. (28,48)-4-Fluoro-1-2-{(1R,38)-2,2,3-rimethyl-3-(3-(pyridin-4-y1)-1,2.4-
oxadiazol-5-yl)cyclopentylamino)acetyl)pyrrotidine-2-carbonitrile



20 was diluted with dichloromethane and water. The layers were separated and the organic layer was
dried over anhydrous Na2S0O4, concentrated and dried to give a light yellow colored crude sticky
mass, which Wa&33itié# by column chromatography to furnish methan8SaitBAHILYALES
(1S,3R)-3-t-butoxycarbonylamino-2,2,3-trimethylcyclopentylmethyl ester (2.01 g) in 76% yield as an
off-white solid. Ili NMR 25 (4001V11-lz, CDC13) 5 ppm 0.85 (s, 314), 1.05 (s, 311), 1.32 (s, 311), 1.43
(s, 9H), 1.49(m, 1HY; 12889-6FperodH- (@88 22 methy -39 D24y )4 26-4.15 (dd, J=8 & 9.24
Hz, 1H), 4.24-4.29 (dekadzbef4-8)OHidpktizy brnddéi(Bp At/ zdvd$)i280.1; [a] D +36.3 (C, 1.0,
methanol). Intermegi -éfst)-_ %XQJ&?X(%R(%J%?W&%@-%EH&&?UW&%%L%@MHO carbarnate WO
o) no

2610/07941334PCT/182010/000008 Boc- To a Solutio intermediate-3 (1.48 g, 4.41 mmol) in DMF
(20 mL), NaN3 (0.57 YedersnrianitorssduetciiashirstPiifier N2 atmosphere for 12 hours,
maintaining the terMpaatdseBRGroThE(EEctir Mhdtimetings -Choletytd fobmadimperature, diluted with

5 water (100 mL) andyggstggg,@, with st asatatrifs1Q@ mikdieT he ethyl acetate layers were
combined, washed wi er, prine,. dri er .and, concentr 0.0.65 g of azide. 1H NMR
(A00MHz, cmow%l%v é%r\rq:aégqs%f%%%%\éﬂ%ﬁﬁgéwﬁdi)ﬂ .h%y"éé’?%g‘)f,"it. 2_31?1.80(m, 1H),
1.90-2.04 (m, 4E1), 3yEsn0u¢adpy=gigacg -e:ogniniy; 3.31- 3.42(dd, J=5.4 & 5.56, 1H), 3.08-3.41 (m,
21-1), 4.51 (s, HI). 1QlpepmediEterb:1-Bui R(IR),35)8 3-(@miray ethyipity 2l stomethyleyclopentyl]

earbamate ;,143C Ck mgégc%qﬂ)%i@_g_gg;ggmgggate (4) azide (0.65 g) was dissolved in ethyl
acetate and added 5% Pd/C (8 mg%z?%rgg}{o%enated at 50 psi for 1 hour to_give 0.6 g of amine as

semi-solid. 11-1 18 NARYBOTNAY P BN MEZE Y %04 815770 08(d, 3H), 1.22(s,
3H), 1.37 (s, 9H), 1.7 kmigmetnyrdigige2-o8tmmittile), 2.45-2.76 (m, 2H), 6.37 (bs, 2H): m/z(M+H):

257.2. Intermediates6(4)3.8R)1%- Kb B @yearnany)amiankyid S drmpeaihyl-eyelopentanecarboxylicacid
3C OH, H3C DccHN 200H T o a solution of infermediate-1 in methanol, NaOH solution was added and

refluxed for 3 hours. The re ct?§,rl1§ Thixture was concentrated and acidified with 0.1N HCI and extracted
with ethyl acétate Px5O M2 ERATOR S SthyrhEetperiyasbicierbrdd&d-With brine, dried with
anhydrous Na2804 aptmianeeeiigtedolididNbiRd008Hz, 25CDC13) 5 ppm 0.93 (s, 3H), 1.18 (s, 311),

1.35 (s, 311), 14345, Q311839 {Me Hhe 8208 (0o R BN c2:k2r2.76 (M, 1H), 4.73 (bs, 111);
miz(M-H): 2701 viamino)acetyhpyrrolidine-2-carhonitrile;

81. (28,48)-4-Fluoro-1-(2-((1R,5R}-3,8,8-trimethyl-3-oxabicyclo[3.2. 1 Joctan- 1~
20 viamino)acetyDpyrralidine-2-carboniirile;
82. (28,48)-4-Fluoro-1-{2-((15,58)-5,8, 8-trimethyl-3-oxabicyclof3.2. 1 loctan-1-
yilamino)acetyi}pyrrolidine-2-carbonitrile; and ’
83. (28.45)-1-(2-((15,3R)-3-(3-(1H-1,2,4-triazol-1-yhpropyl)-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-l.

Scheme-I -
RY CH,

3
2 5G (eR°R) i R 5 R" ‘
R ] /( 7 Coupling MR}, —(CR R}
N L P i NG " Y
Sl o A
g n! G \

(1) ' ) g2 0 R’
30 _ Wherein; L represent suitable leaving groups selected from chlore, bromo,

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



Intermediate-7:t-13utyl[(1S,3S)-3-(eyanomethyl)-1,2,2-trimethyleyelopentyl] earbamate H3C CH3 H3C

BocHN CN Ta,a, mixig,af NaCN (1.18 g, 0.0287 mol) in DMF 70 mL, intefmssiaiesdés 18 9, 0.0124
mol) was added and heated to 80-85 C for six hoéfs. After completion of reaction, it was diluted with
ethyl acetate and water and the organic layers were 5 separated. The organic layer was dried over

anhydrous Na2S04 and concentrated on tavapor ive brown r [ mass,, which i
purified by colurfPEHFETHESELRY: %%%Q??wﬁ' SCE%i ?ﬁ?ﬁ-%‘l\‘}l%&? o’o%&ﬁg,{%%ms)’% pp:(r:nh °
0.81(s, 311), 1.09(s0315; 1 32 ead 3 hy, othergyaba amrysamp as Sesipd #19y¢2.33-2.39(dd, 3=4.88 Hz
&.1-- 4.68 Hz,11-1), 288 -RAdotddckdrinsddnditd frodedsk) . omiintilaigy265 R b Oindennetiate-8: Methyl
(IR,351-3-[(tert'-kr)illjett%xgc?rbggég)l%pgiﬁgo]-2,2,3-trimethyl cyclo pen ta necarboxylate Prepared similar to

5T,
-C;3 111 NMR

intermediate 1 starting from (IS, 3R)(<) camphoric acid) in step 1 H HN™ -
(400MHz, CBC13) 5 prmusss & éﬂflﬁﬁfg {8, Sgyjedy i &0 R‘i‘)‘?%ﬂg?%f"yégqli)),“ls-l.g (m, 1H),

1.98-2.05 (M, 3H)}2rf2 2186 ¢froH)oBend. (8, JHfimetinafohmanidy; MM iepalpgrfuran
Intermediate-9:t-4auty | (J-Suciins - (RusoxyeethyN-hethy-trismeshyteyclepestyllcprbarate Prepared

similar to intermedjate 2 starting from intermediate 8.use ¢ _H3C . MR (400MHz,
CDCI3) 5 ppm o‘.%%"fg’,)g ??{Tf‘b 83 ?‘i%‘?(%f, 33‘1‘5%,”1%‘36{’?,: éH)??]lgszen(grg,%)balg\%Sl-l(.Sg (m, iH),

1.96-2.01(m, 31shjh3e53Bbyiaaine]-mEde dlisprpmistame 14SMPREBORETNS: 2 1H), 4.62 (bs,
11-1); m/z (M+1)12E8 rvintemeediate- 20: dWilethapesdanisaeighm hydroxide, potassium

(1R, 38)-3-t-butoxyearbonylamingt 2 3aARtiRANYaYCleReALy inethy Lester carbonate

and the like, and potassium iodide or sodium iodide to give the compound of formula
(D). The reaction is carried out at a temperature ranging from room temperature 0
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, 2083, 46, 2774-2789; Bioorganic Medicinal Chemistry, 2808,
16, 4093-4106; WO2007/113634; WO2003/002553 and WO98/19998.
The compound of formula (I) can be prepared by following reaction sequence as
summarized in scheme (II-FX) |

20 . Scheme Il:

HO Me Ve we o 7 Me e HO Me e
i\?’ieo Ksterification @ Men aAmination g Me Reduction Me
0 on | b.Amine protection i NHBos m NriBoo

! OH i
(1a) o (o) . {ic) {id)

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
75 chloride to alcoholic solution of camphoric acid at ambient terperature gave (Ib).
Step Ifa: 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 chioride or thionyl chloride in a solvent like
dichloromethane, toluene, tetrahydrofuran, chloroform or a mixfure thereof, The
30  reaction is carried out at a temperature ranging from 0 °C to reflux temperature, mdstly
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 similar to intermediate 3 starting from intermediate 9 H5c OH, H3C BocHN' OMs WO
2010/07941336PCT/1B2010/000008 11-1 NMR (40QMHz, CDCI3) 8 ppm -0.85 (s, 3H), 1.06 (s, 3H),
1.32 (s, 3H), 1.43 (s, 9H), 1.49(m, 1H), 1.85-2.04 (m, 3H), 2.16-2.24 (m, 1H), 3.01 (s, 3H), 4.10-4.15
(dd, .1=8 & 9.24, 111), 4.25-4.29 (dd, J=6.44 & 9.52,1H), 4.48 (s, 1H). Intermediate-11: (-Butyl
[(1S,3R)-3-(riitimitoyfivi: 2 ttrimeitiy loydio RedlivH Snaniamate Resraiedssinilartoingymediate 4

ing f i di 10. HaC.CHa HaC 11-1 NWIR (400MHz, CDC13) 5 0.8 (s, 3H), 0.9(d,
1), 15 SR oA B0, P ST SRR, AP Ao Aoy e (5,
10Intermedialiack2itt-BUTYNH5:3R)134( BT fome toxh-h LeArthn isthyryclopentyl] carbamate Prepared

similar to intgrmediate 5 starting from intermediate 11 and used as such without purification.
Z(M1-+1, FP 54 i A N SHeiP B Ao aegiment with ' azice i Naniy oF,

(1R, 3S)-3-WaBhiawysrs sty dianine (E22 By tindetid exClonRane sAHaic- a5 d 258 (36ie
dichloromethane, chloroform, acetonitrile at a temperature range 30-50 °C,
Step ITb: The amine thus formed is protected by conventional amine protecting groups
like Boc, CBz, Fmoc etc.
Alternatively, Boc protected amine of formula (Ic) is prepared by oxidative
rearrangement of amide with lead tetraacetate in t-BuOH as described in J Org
Chem., 1975, 40, 3354.
Step IIL: Réduction of compound of formula (Ic) using suitable reducing agents such as
LiAlH4, 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). |

Scheme III:
. Ms Me 2. X' CH,(CH,), CH,Y'X
Me b Deprosection Me MeMe
NH 1
HoN™ Y 7:‘ Boc ——— Y*N/\éQNHJ’G
Y
(if) ;
" (-2
I a. Azidation
. b. Reduction
Me Me
Me Me Meme aRH 0 Me Me
HO NHBOE g L NHBo b. Deprotection . . Me
. I R ¥ NRH-PG
(Id) (le) i R
(11}
V| Cyanation
4. Hydroxyl amine
Me Me b R™COOH . Me Me
/\é@Me ¢. Deprotection {#ﬁe
NC NHBog————> N NH-PG
Riz_.(/ |
Vi o-N

(ig) (1-3)

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
halogenation in presence of organic base such as triethylamine, NN-
diisopropylethylamine, pyridine, N-methylmorpholine, N-methylpyrrolidine in an inert
solvent such as DCM, tetrahydrofuran (THF), CHCl, or similar at about 0 °C-10 °C.



Prepared similar to intermediate 6 starting from intermediate 8. Ili NMR (400MHz, 20CDC13) S 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, 11-1); m/z(M-H): 270.1. Intermediate -14: t-Butyl
[(1.9,3S)-3-(cyanomethyl)-1,2,2-trimethylcyciopentyllearbamate Prepared similar to intermediate 7
starting from intermediate 10 Ft,c ¢ HC VocHN" CN 25IHNMR (400MHz, CDCI3) 5 ppm: 0.81(s, 3H),
1.09(s, 3H), 1.32%ep3l: Doubit3 ¢Eorppupdof Propinilospith 2 SaopagRf HuaBR e29= 4.68 Hz,1H),
2.38-2.41 (m, 1%34&%59@'&19- M 1) 2652 sinterveediatiedisl from toluene, DMF,
(1R,5R)-1-Amino-3,5,8,8-tetramethy1-3-azahicyclo[3.2.1]9c 1-di mixgiee of 40% aqueous
methylamine (70tF‘HE‘3y§Wg”(?§mp cgtrc?%:%é%ﬁy r%"% (gcg%%’qsssﬁ%g%zﬁ ?%ﬁﬁt%%peraturé for 30 minutes.
To this N,N-dimedinjdoxgethenin shiaiefie @MR@“{@.@Q‘F@%.‘E MBS ey AT Stred further for 24
hours, The reactigrimixtisg wWasialowedstpopgtiykotm, tefperdtyempyadivHied!with con. HCI at 0-5

10C. White precipitate formed Vgsaiofiiugeﬂym&éﬁ%@a@)hmawua&a%;é.aarﬁtg@taz
(1R)|,3,8,8-Tetran¥efﬁy -%-azablcyc 0[3.2.1]octane-2,4-dione O N Mle To a solution of step 1

; ; ; 5 ST %oratc d tg.,
intermediate (4,59 E ST CRRYIGR SISt AL TR I SHESTE S5 P9

mmol) was added and

refluxed for 24 haites iAfter thesmactisnidtnyhSTad 2 (Bidyveada@rrbystetinder 1eaifted pressure, crude
material purified ba&r%gigmaqm@mgk 22,300 BEXANE: (apehnkt! DR (40aMJ-iz, CDC13) 8
ppm: 0.8(s, 3H), 0.9 s, 3H), 1.1(s, 3H), 1.60-1.61 rg(gtg%nllﬂélgi %g\gfeilhl-pﬂlﬁ%%;b%%m, 111), 2.1
1-2.2(m, 1180 2 S5RIEHYRBOFROSRHIRI AR 19671 Siep 3. E
(1R,5R)-3,5,8,8- Tetramithiy 142, dodimrod iy (Ib[3 PheeatiRe 01dato iy i #5d° Me To a
solution of step 2 jotermediate:é2:-edRrnmetach ol yheintaieskph-8b4 undeiN2 atmosphere,
1.2N Sec.Buliin a?%cl‘zosggxa%? 5 %C?l TsLhy}cgé%h@mo&i\éfaascu qd§:g¢ frifluoroacetic acid aor by
hydrogenation. using catalysts such as Pa/C, Rw/C, PUC, Raney Nickel in the presence
15 of solvents such as dichloromethane, ethyl acetate, water and the like or a mixfure
thereof, at a temperature in the range of <10 °C to 50 °C.
Step IMia: Azidation reaction is carried out by reacting compound of formula (Ie) with
sodium azide in the solvents selected from toluene, DMF, dimethylacetamide (DMA),
tetrahydrofuran, N-methyl-2-pyrrolidone, DMSO or a mixture thereof at 56-90 °C.
20  Step Ib: Azide compounds thus formed is reduced to amine of formula (If) by
hydrogenation usiﬁg catalysts such as Pd/C, RW/C, PYC, Raney Nickel in the presence
- of solvents such as dichloromethane, ethylacetate, water and the like or a mixture

thereof, at a temperature in the range of 0 °Cte 50 *C.
Step IVa: The amine prepared in step IIb is reacted with X'CH,(CH,)InCH,Y' X', wherein X!

25  is a’halogen selecied from F, Cl Braed I; Y'is 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 §—10 °C followed by cyclization in presence of bases like NaOH, KO, LiOH,
sodium methoxide, sodium ethoxide in solvents such as methanol, ethanol gave

30 compound of formula (fI-2), wherein PG represents 2 protecting group.

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

formula (73-2) in its salt or freebase form.



After stirring for 15 mm at -95 C, small pieces of dry ice (2 g) were added and the 25reaction mixture
was kept at this temperature for | h before quenching with water (3 mL). The reaction mixture was
allowed to warfiPtd 18 ¥emperature. To this 5% 2O 2010/079413 38BEABBEIHR00008 NaHCO3
solution (100 mL) and diethyl ether (50 mL) was added, the aqueous layer was separated and acidified
with KHSO4 to pH 2. This was extracted again with diethyl ether, washed with brine, dried with
anhydrous Na2S%% in&earsehnbiann(a (85 igyreatedwiivRyepetng eenGEreS.ggmt: 1.0(s, 3H), 1.1(s,
3H), 1.26(s, 3H),ciB8-1D:A8480 oBdpkdtic ofid 3480, D02 8( 90, b Tk & Lhtsd 3dmpdurn/z(M-H): 238.
Step 4: (1S,5R)- 3 8 8- T amethyl -2,4-dioxo-3-azabicyclop.2.1lloctauel-carboxarnide Me A solution
of step 3 intermec d{e int nyI chloride was refluxed for 2 hours. After 10 that, thionyl chloride was
removed comple@é@? B¥ RSP PP EiERs s it hyrerme amaiesnt ERFaieaitd 23% aqueous
NH3 (40 mL)swasocadided snaintaidixign theiéin paratupénat ©if . sahhepieactiols vidbstdred for another 2

hours, diluted with g amehans: JheagaRicdevshulasSEPRIIAN. (ashaduilhyiater and brine,
dried with anhydrous Na2S0O4 and concigntrate to get lig tbr%vn SO|Id (2.69 g)..11-1 NMR

15(400MHz, CDEPETE D et es &4 ”%8?2‘"’?4 o 15 §pEies 10, Si“%‘érl‘)g%ff(’ﬁmméi‘i) 1.97-2.02(m,
111), 2.88-2.94(rffd iy pBmBeEompylasiBBin {t salt o) feataghiont): 239.1. Step 5
(1R,5R)-1-Amingupot:dstetramerthyl-8; anaieyeinld. %&&Qwawm%&cdﬁwnm fSiapA intermediate

(2.5 g) was %Ssﬁlf{ﬁ EhgannrQéh e%?e!\f%'}o%)%{ GQIL e0 tatz?j & acetonitrile and water in the ratio
1:1:0.5, respecti o this PIFA (6.3 g, 14.6 mmol) was s added and stirred at temperature at 45 C for

5 hours. The rea@ﬁéﬁ’\?v% further was stirred at room temperature for 8 hours. Excess PIFA was

decomposed by heatt C for 10 mlnutes;aRQasctlon mixture was cmacqm;rated under reduced
pressure, acidified Wi e-HC 1 pmndowashy thethyhathes.Aq r vvas 25 separated,
twilled with NaHCO3 any racted with dichlor an‘e,‘“w"qlsﬁea’Vvith brine, dried and

concentrated. Crude n’tﬁ’t)erlal was purified by col@[g chromatography to gel 1.5 g solid. 1li NMR
(400IvIHz, CDC13) 5 ppm: 0.76(s, 31-1), 0.98(s, Hg] 1.23(s, 3H), 1.77-1.9/(m, 4H), 3.11(s, 311).
m/z(M+H): 211. 39 Intermediate-16: (1R.,512)-3,5,8,8-tetramethyl-3-azabiagyclo [3 2 lloctan-1-amine

Me Me MPNR2 Is Me HyC Ciy 1.Deoxygenation el CHy  ag
: HC NHPG 2. Deprotection Hac\é/"’”
D A —————
\Y o on

o]
{11-5) (D
The reactions in the processes outlined in Scheme I'V 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 (Ih) was
prepared according to method described in Liedigs Ann. 1996, 1941 — 1948.
Step II: The amine forxﬁed in step 1 is protected by conventional amine protecting
groups like Boe, Cbz, Fmoc, acetyl, benzoyl, and benzyl and the like to give compound
of formula (1i). 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 Jactone to lactol is carried out by using suitable redﬁcing agents
selected from LiAlH, NaBH; LiBHy LiEtBH in an inert solvent lilke THF at
25  temperature ranging from —78 °C to 70 °C to afford compound of formula (Ij).



To a stirred suspension of lithium aluminumhydride in dry THE at O C, a solution of intermediate 15 in
TIE was added slowly. After completion of the reaction (monitored 5 by TLC), water was added and
the precipitate R ¥4t ated out was filtered off. PBe filtrate was extractéd Wit ¥MSI%S cetate (2x100
mL). Ethyl acetate layers were combined together, dried with anhydrous Na2S04, filtered and
concentrated. 65%9 RF roduct was obtained by purification of the crude material by silica

Ir

column chromatography. fﬁoﬁl OC%W%%,C Sy 8t o 8l Feing BigvEl aud), 1.21-
101.29(m, 411), PE#arp@n inersphvers ke O, DM pt b Se2uBeh-Beil @Bz 0l bl 2:29(s, 311),
505108 b e, e g e

5R)-1-Amino;5,8,8:trimethyt:-3-oxabieyelq[3.2. 1joetan-2-one  Me Me MeNH2 0 o Stepl:
(15,5R)-5,8,8-Trin?gt§ﬁ%1t§£§%%x|§-§go{§<a%l%ﬁ:%/gii ﬁf%li&%%m- 288 IBTXHPRLEH 38 BFRHE thtermediate was
prepared stanfingtfofh 8 éarnisHed by arrdrisectiss in ez dieire 9ASCEUGIC3B4ebigs Ann. 1996,
1941-1948) Me MenMeuaioof ielingipnistiaHas Grek-MMRAOOMHn CREI3E pRya; 0.93(s, 3H),

0.98(s, 3H), 1.23(gowh ) scheh ORI ek ot 3HMnd ). 3-93(d. 3= 10.84 Hz, 111), 4.17(d,
201=10.88 Hz, 159112&7 (bs, 11-1); m/41\4-H): 211. Step 2:
(1S,5R)-5,8,8-Tr|meﬁﬂyl-&;pxgggyoxabicycio[3.2.;S%O%Eane-l-earbOxamlde e Me9 Me NH, To a

solution of step 1 intermvedig¥ i'dichlorometh 7.913.29 mmai), oxSfig.chloride (0.32 mL, 3.62
mmol) was added and stirg r 2 howrs at=10 C 25/8l8tles w moved by purging No gas.

The residue was dissolvéd iri;gS"mL dieth§/I ethef ang & this 25 mL of % aqueous ammonia was
added. The reaction mixture wasstirred for 2 hoursRanng@xtracted with d‘ich]p,gomethane (2x100 mL).

The organicl0  The reactions in the processes outlined in Scheme V are described in following steps
Step I: Amination of compound of formula (Tk) as described in amination step of
scheme II affords the compound of formula (I1-6). Compound of formula (Ik) preparsd
according to method described in Liebigs Ann. 1996, 1641 — 1948.

Step II: Reduction of imide to amine is carried out by using suitable reducing agents
15 selected from LiAlH,, NaBH,, LiBHs LiEtBH in an inert solvent like THF at
temperature ranging from 0 °C to 70 °C to afford compound of formula (IE-7).
| Compounds of formula ({I-6) and (II-7) were treated with compound of formula II0) as
shown in scheme I to form ﬁqal compound of formula (1),

Scheme VI
OHiG CHy R

2
a. Hydralysis

o CHa ) amidoime 1 FRG,_GH
) NHBOG—— . N\ CH,
CHy Q NH

(Ic) ‘ ?

(1-8)
The reactions in the processes outlined in Scheme VI are described in following steps

20

Step Ia: Hydrolysis of ester is catried out in presence of suitable base like NaOH, KOH

in soivents 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“-Dicyclohexyicarbodiimide HCC),  1-ethyl-3-(3 -dimethyldminopropy])

* carbodiimide (EDCI), carbonyldiimidazole (CDI} and the like in suitable solvents like

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



WO 2010/07941340PCT/1132010/000008 layers were combined, washed with brine, dried with
Na2S04 and concentrated. NMR (400MHz, CDC13) 8 ppm. 0.93(s, 614), 1.15(s, 3H), 1.88-2.05(m,
31-1), 2.73- 2 OANE13.97(d, J-10.9 Hz,1H), 4537(d, J=10.9 Hz, IH), H:BERBE MPMPOE.25(bs, 1H);
m/z(M+14): 212.3. 5Step 3: (1R,SR)-1-Amino-5,8,8-trimethy1-3-oxabicyclo[3.2.1]oetan-2-one Me Me 0
o Step 2 intermediate (0.4 g, 1.89 mmol) was dissolved in a 5 mL saolvent mixture of ethyl acetate,
acetonitrile and \watendin dheataitc lahod respectiedlyxiifpithienP [FERArtd1dage@pSmdmbl) was added and
stirred maintaining.the; gmgperature 45 C for 5 hours. 10 The reaction was further stirred at room
temperature for %hours. dE)§C SS I&F‘.ﬁgwas t(I;Iegodrr‘yoé_)lsed bcxl %e?:pc? %7&&? forhlq minutes. Reaction
mixture was conCentrated under’ra uc%‘ﬁsprggguref adidifnied With diftté Hewashied with
dichloromethaneschgjirddaéoray Brahepspapd pAtemBadified with Nal1CO3, extracted with
dichloromethmnesanvasbegiwith water, brine, dried and concentrated. Crude material was purified by 15

column chromatography te,give 0.26 g of solidi4.17E MMR (400MHz, CBCE8),8 ppm: 0.9(s, 3H),
0.93(s, 3H), 0.9%%;,33%%&;.@%%&;&%3 Ni“%ﬁm%%#ﬁ'ﬁp 11-1), 4.09(d,
J=10.72 Hz, 111); m/z(M+H): 184.1. Ihtermediate-18; 5 ?

1R,SR)-5,8,8-Trimethyl‘-@-oxabicyclo[S.2.1]octan-1-af‘lr§ﬁne Me Me Me ZOSté‘b“gl):
N-R1R,5/0-5,8,8TTirprstinpis 2 thecr@eoscabiiiivrd s S e B arafsfaibetamipdonite Mee To a stirred
solution of internseghaterss #0id ow. B disibaremathangomainiioehat @ Castdedndamine (0.34 mL, 2.4
mmol) was added -l;r?et‘bf. reaction mixture, acétyl chloride (0.17 inL, 24 mmol) was added over a
period of 15 minutes and stirred for 25 further 1 hour. After completion of the reaction, the reaction
mixture was Yiluf&EPwitin Sefdramatifaite SReoras crrrowd ahilrays HadLpatab¥d and dried over
anhydrous Na2S@vhafitre sotieswrtbah & evmipaiatedeto qjivehOrt 71D dfads-wikitersplishproduct. '1-1 NINO.
(400MHz, CDCl@,gumm'gQ.Ql(s, 3H), 0.96(s, 1.0(s, 314), 1.81-1.90(m, 11{), 1.96-2.29(m, 2H), 2.1(s,
311), 3.1-3.2(m, , 3.9 =10.84 Hz, 1H), 4.08(m, 30Jr-9.72 Hz, 1H), 5.96(bs, 1H). m/z(M+H):
226.2. Step 2: @?&w}@%%.ﬁw%éﬁ 4 ﬁ?ﬁ%@ﬁ"ﬁ%@ %%%é%fﬁé%ﬁ%ﬁﬁﬁ.%lf%aamide 2.0 OHO
scheme I to give final compound of formula (I).
15  Scheme VII:

cH O
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(n (Is) (1-10)
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 (fm).



To a suspension of lithium aluminumhydride (0.253 g, 6.6 mmol) in dry THF, step 1 5 intermediate in 2
mL THF was added dropwise at room temperature and stirred for 30 minutes. After completion, the
reaction mixtuWé’\ﬁﬁg"Hﬁ‘é‘ﬁched with a few drops @f water maintaining th’écfg}ﬁﬂ’é%)ﬂﬂ?ggbelow 0 C and
stirred until a white precipitate formed. Reaction was filtered and residue obtained was washed with
ethyl acetate. The filtrate was dried with anhydrous Na2S04 and concentrated under reduced
pressure. 10 Thétwerlid Exidatioriaf Weshq)dhifice Fpkiie & eoRahAEHTHERHSHBHIFTS i¥e a pair of
diastereomeric mxtiHBmllioclo MR A400MHEZ SR T35 PRI DB @iGH(sat-1), 1.05(s, 3H),
1.68-1.92(m, 31\}’% Zlé@é 3H), 2.34-3.36(m, : -2 81(m, Q.7514), ,o¥= 10.8 Hz, 0.25H),
3.21(d, 3=11.32"11%, . ﬁ?@%’?ﬁ"?ﬁéf}"ﬁ%‘: i%%@z%%%@&%@%%eﬁi%o. %ézﬂg ég5ﬁ%h, 5.2(d, J=6.4 Hz,
0.75H), 5.34(s, Gorsil (sBemetion s pasarisdioyngngriiolvepty 1k viEsorit g 88%: 286.2. Step 3:
N-[(1R,5R)-5,8,8chpisn@tiyinghap@bicyriof3i2iddoeribddmeetamide Me Me MeN Me To a stirred

solution of step 2.jnt i o i ichlar ader nitrogen
atmosphere, Waét%?d%{ er%er\%%ts%ﬁf-(l%gz %n%%én%mrﬁﬂn%%%w I:ELOFB{(H:fa %m_l_%’%ﬁr?s&)ﬁﬂkm

ItH i iti + € CATT ego solvents ine t?(%rBBI\H‘I E@J‘ide etherate
(0.33 mL, 2 6 mAfoYiiaEtoRerirbishids Ut 4aH64 Bt 1O RTRUTEE™ Stiffing Was Continued for 5
hours at room températikeatAftepaamplatigng theny &2t on meit trenwatgue metretrévith saturated
NaHCOS3 solution and gxacted with dichloromethane. Organic layer was separated and dried over
anhydrous Na2S04, Dichloromethane layer was, concentrated under redu ressure to obtain 165
25 mg of tite coﬁ%f?o{%d. °t ?ﬁl}?ﬁn&o@l{)ﬂﬁaﬁ@ﬁc& <) S}‘?ﬁ‘g 6@%%5“%%%% sefn%h), 1.1(s, 3H),
1.60-1.64(m, 1HYicketn preges, Sfihydrss i ssiaplosesenise it Hi-eDbe i ety g8'Hz, 1H), 3.67(d,
J=10.92 Hz, 1He3\i¥8(d tetrddadBeHangldd)ir3O{ey Jemp&adBeHa, Ifi)b1dbientHyr mez(M+1): 212.2.
Step 4: (1R,5R)-,8.8- [ripethy1-3-oxabicyclo[3.2.1]octan-1-amine To a solution of step 3
intermediate (0.165 gé 0.78 mmol) in 3 mL of dry THE and pyridine (0.37 mL, 47 mmol) maintained at O

a

C, oxalyl chlorid&%® VR R 1SR Ah Ay SOt SS RO R YO .48 ME, 63 mmol) was
added to thés5 aboveriieadtiostirixtirenarid feagtiokivistmed by rosmstsmpeladndl®eaction mixture
was concentrateg afteiaddingiethyl aloghakaibhe sasidtB waspaditienadibetweemtd HC1 and
tert-butyl ether. Aqueous, |la parated and basified with 4N NaOH qg extr cted with ethyl
acetate. Ethyl acsé’%éeirgﬁue{?}lfgr%;\@éa%ﬁéa %ﬁﬁ%% g‘h‘%ﬁggrﬁﬁ?}jﬁg f%?ﬁ%llggmgterﬁa%was carried to next
step without furtFarsiife AR PRpRIatYT of 765 501 Esfmediate-19:
(1S,5S)-5,8,8-Trinrp iyt anpxaticy clapubs [} et anhited miniecRrbfdoetusifidorstdesntbemiediate 17 starting
from (1S,3R)}{-)CGamphoric acid m/z(M+1): 170.2  Intermediate-20: :
(28,48)-1-(Ch|oroace§(_1 -4-fluor pg olidine- -earbonit{rii e ctIT_,S%D-B-'lhlﬁrNQIThé%inggrmediate was
prepared starting fomttr ?%EPE‘-‘H%’ Ef%?"gh dsMgFitErature hrocedures (Biodrganic Medicinal
Chemistry 2008,c08p4093c4 1061440300 714 368inargtous 2007/01EPes®) desdaititesolid, mp 139-141
C; IR cm’): 3031280r{ati296 2n 2 ke 7 b 1 Apdhnik2 8fhsd 2 2:h1 0246, B6fly idiNMRI (4O0MHz, CDC13)
5 ppm (3:1 20migtyre Of W (OIOMEIE) 2,252 5 HilliReSReR G Ahrile 406:(5214), 3.55-
25 solvent such as DCM, THF, CHCl and the Iike at about 0 °C-10 °C, '

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, DMEF, tetrahydrofuran,

acetonitrile, ethyl acetate, N-methyl-2-pyrrolidone, DMSQ, dichioroethane, 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



4.3(m, 2H), 4.96(d, 0.814L .1=-9.2 Hz), 5.07 (d, 0.2H, 3=9.2 Hz), 5.45 (d, 0.814, J-51.5 Hz), 5.41 (d,
0.2H, 1=51.5 Hz); m/z (M+18): 208; [a] D -120.6 (C, 1.0, methanol). Intermediate-21:
(28)-1-(Chloroacetyl)pyrrolidine-2-earbonitrile ci 0\C 25This intermediate was prepared starting from
L-proline using literature procedures (Journal of Medicinal Chemistry, 2003, 46, 2774-2789) as
off-white solid; inp 53-57 C; 114 NMR (400MHz, CDCI3) 8 ppm (4 tol mixture of trans/cis amide
rotomers)2.10-2 &Qotinyld {is].) ' b3 GG s(PagrkH)n3GG 81 7@atmg bidihedi08-8°2XqmiluyO MOM
79413PCT5820|]_50/% %0 8m%s‘?t Jé 85'%01) 4.09 (s,CH2Cl), 4.76 (m, 0.8H, CHCN), 4.87 (dd, 0.2H,
J=7.4and 2.2 FEN M+18): 190; [a] D -150.31 éC 1.0, methanol). Intermediate-22:
(2S,4R)-1-(Chlortfgiteti}b- Véﬁﬁﬁo?ﬁ?ﬁhé‘*?’- 5SRO 9E BBl (NefPHRRm @ was prepared
according to proesghirerdescibetdt Fetraihettostdpttdrsci@88 IB8[dd6 4 LERmmud\Ww02007/113634.
Melting point; 97f3r9191§(1lli'é NMR (4OOMHz CDC13) 8 ppm 2.44-2. 57(m 1E1) 2.77-2.83(m, 111),
3.55-4.4(m, 4H)481(tJ83Hz 501 8,36 Hz, 0.2 3 Hz.0.21-1), 5.38(d,
J= 51 Hz, 0.8H); TAEPRAS PEJOTYER | g] AR 3@”’%"%&%&1 r%‘iz 56‘@ 1 10Example 1:
(2S,4S)-1-(24(1 RsB®)e34¢ fartn fuplsomigsed-af (amnaiyl)-
1,2,2-trimethylcyglapgptytamino)acetyl)-4-fluoropyrrolidine-2-carbonitrile CN 1."-CLN Mak ON Step 1:
tert-Butyl (1R,3S)-34(1111-1,2,4-triazol-1- yOmethyI) 1,2,2-trimethyl cycl g%q earbamatc 15Toa

suspension of 1H-], 2 #-friazole (0.232g, °mmolaz1@+nd L(g 340.556, gm mcﬂjﬂn 5 mL of
DMF, intermediata% @J&kd&@%ﬂﬂm Mo—CHs \c>d'
HO. oy
(Im) (it) {lu) 11
10 The reactions in the processes outlined in Scheme IX are described in following steps
Step I Compound of formula (Im) can be prepared similar to step I of scheme II1
Step II: Coupling of compound of formula (Jt) with compound of formﬁla RH
" according to Step IT of scheme III gave the Compound of formula (Tu).
Step OL Hydrolys1s of ester function of compound of formula (lu) followed by
15 amination as described in amination step of scheme II affords the compound of
formula (11-11).
Compound of formula (II-11) was treated with compound of formula (1) as shown in
scheme [ to form final compound of formula {I}.
The examples given below aré provided by the way of illustratior: only and therefore
20  should not be construed to limit the scope of the invention.
Intermeediate-I:  (IS,3Ry-Methy! 3=’tert—but0wca?heny1am15@)—2,2§3~tnmethyl

cyelopenianecarboxylate

%, S O—ue

The above intermediate was prepared following the procedure as described below.
Step I: To a stirred solution of (1R,38)-(+)-camphoric acid (5 g, 25 mmol) in 30 mL of
methanol, anhydrous HCl was bubbled for 2 k at room temperature. Methanoi was

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



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 drie‘ﬁ%%f’é?’%ﬁﬁ?drous Na2S04 and congentrated under reduc%(ﬁrﬂ?@%'é’ﬂ?f'&}“?he crude
product was purified by column chromatography to afford 135 mg of the title compound as a white
solid. 1H NMR (CDC13): 400MHz 5 0.91 (s, 3H), 0.99 (s, 3H), 1.31 (s, 3H), 1.43 (s, 91-1), 1.45 (m,
111), 1.67 (m, 1efkrde@8ntmebty 2ud0ien, 3 podion dexidk] wes podsg, Thexdigsten Py 4.23-4.28 (dd,
J:(4-76 &)251(3-%M&h9a54ré}§0(§d|ﬁr),eim%3|ﬁ€& &%Hm@&@&s@ﬂ:‘w;mm@wﬁw@.mshtlepd-
2:(1R,3S)-34(111-1,2,4-Triazgl-1-yvl)me -1.2,2-1r t ' oride WO
2010/079413Péfé’fz%%’i%/é‘g%éﬁ@ﬁ%%%%%%@%ﬁ%%xﬁga%%?eﬁggﬁﬁ &%ﬁg&cetate (2 mL) was
added to a solutisiees taesies! PiFRarhyduRTeCs 301G GUEIRATES ih SR (ﬁé ¥ f%“ at 0C and the
reaction mixgurewasosiistdstroomttnpsiaiicecfomterdalicscithétvélatile $ierickemoved under 5

reduced pressun f . . s Mo B RMSGk 4OMe B 0.91 (5, 611,
1.19 (s, 3H), 1.5 M@‘W"ﬁg@@ %‘?ﬁ%eésﬁﬁﬂ@ﬁ@@f@ﬁ) s NAVBRI( Q. 409

m, 2H), 1), 1.94 (m, 1H), 2.32 (m, 1H), 4 0-4,15 (dd, J=9.88 and 13.1
Hz,1H), 4.24-4.28%d8 3Ek 84%hdt 18! ,&%%é?o@l(ﬂé’% ,“%:é‘l?zé’: 1%6,387]%53’(%, 'H): m/z (M+1):
209.2. Step 3m28¥MI)-142-((IR,3S)-3-((111-1,2,4-Trlazol-1-yOmethyl)-1,2,2-trimethyl
10cyclopentylamyjpg)agety 14-flioropusialidige-2¢gasbpnitrilenbiecdbii 0, T o-wistitned suspension of
the step-2 intermediate tégéga%go% 0.43 d@ﬁg)’lﬁfgﬁ% gg'%lr%ﬁemgﬁ%% 111 £0.033 g, 0.2

mmol) in 1rﬁ?[ st Was added a O 'solution of intermediate 20 (0.076 %‘i 0.40 mmol) and the
reaction mixture AsstHET IS EL P srpiorfiBNIRaer Hieh dhebep REr s B Lo/Bfetion of the
reaction, it was diluigc@vittiethyt acatateancmatert hadayelsowereseasatedantthe aqueous layer

was washed tWi%ess\Mxt?Q & Geale: sgﬂﬁogomﬁq&gp%%lﬁd%@ wasadried.angfianhydrous

Na2S04, concentrate and puritied by chromatography to yield the product as an off-white solid
(0.042 g). mp: 188viass: Ty 2o 260589 EmP TH NRESEPICHERT 280ISS 8%0.93(s, 3H), 0.98
(s, 3H), 1.036s, Hridihds40- Taftdten, ahltl xhd .63 atliey Gvém, rdikhy. 30 d2r 4 (mve® Preys@e6812.74(m, 1H),

3.35-3.52 (M, 2H), 3 6%:4.1, (0012 s &} Oatferlth G thé DoihidR aSBiiich, deb Frdo$r8eid 6 Hz, 1H),
4.96(d, J=9.2 HZ, D.8H. Totomer) 5.1 (4, J=9.2 Hz, 0.21|. 1 r-48 Hz 0.21-1 rotomer),

ained aff ) i (dtJ | { cgtgmi%?x 5'%%%0
5.50(d, J=48 Hz b#d Arasosts? ef M5 ‘Q‘Bd’f&pﬁ-ﬁ; mfz JirTBl B3OSR ample 2:
(ZS,4R)-1-(2-((|F&’;&ﬁ)hﬁé@m-(1§2??E)mbﬂnlay%@fﬁwﬂy@gﬂopemanccarboxylate (3.45 g)
tTimethyleyelopgpiyaming acetyéd Hoavapy cotidinge pirearopisigmethanesyifonaie FC..N-01114
MN 0 20 3H), 1.45-1.48 (m, 1ED), 1.80-1.91 (m, 1H), 220227 (m, IH), 2.35-2.43 (m, 1H), o
2.79-2.84 (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 (18,3R)-3-carbamoyl-2,2,3-trimethyl

cyclopentanecarboxylate (2.6 g; 12.2 mmol) in 12 mL of #~butanol, 0.2 mL of stannic
chioride was added followed by lead tetraacetate (7.02 g, 15.86 mmol). The reaction
25  mixture was heated under reflux for 24 hour's‘ The solvent was evaporated under
| reduced pressure; the residue was taken up in diethyl ether, washed with 10% KoCOy
solution. The efher exfract was concentrated and the crude product was purified by
column chromatography to obtain methy! (18,3R)-3-[(i-butoxycarbonyl)amino}-2,2,3-
trimethylcyclopentanecarboxylate (2.58 g) in 74% yield. "H NMR (400MHz, CDCl) &
30 ppm 0.86 (s, 3H), 1.18 (5, 3H), 1.35 (s, 3H), 1.43 (5, 5H), 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,38)-3-(hydroxymethyi)-1,2,2-trimethylcyclopentyl

carbamate



.CH3S03H To a suspension of step 2 intermediate of example 1 (0.097g, 0.40 mmol), 1C2C0O3
(0.218g, 1.59 mmol), ICI (0.033 g, 0.2 mmol) in DMSO and intermediate-22 (0.076 g, 0.40 mmol) were
added and stifét*#o 44 at room temperature. The free base was isoldtel 83'HE€ 5ed in step 3 of
example 1. The free base isolated (20 mg, 0.005 5 mmol) was dissolved in ethyl acetate and treated
with methanesulfonic acid (5.3 mg, 0.005 mmol) in ethyl acetate and stirred for 2 h. The volatiles were
removed under reduced pressure and the resi(;i,g,yé“I sitriturated several times with diethyl ether to
yield 0.02 g of titled compound as white hygrog a@e id. 11-1 NMR (400MHz, D20) 5 ppm: 1.07(s,

3H), 1.15(s, 31-1), 1.4(s, 31-1), 1.66-1.78(m..2H) :86-1.87(m, IH), 2.1- 2(m, 4H), 2.50-2.55(m,
2H), 2.79(s, 31-1), 78 ‘5?3‘2’("2‘, ﬁfﬁ%‘?ﬁﬂﬁ%ﬁ%‘%‘ )?“%’W%Fﬂ%ﬁﬁ??%%%éé‘?@ll—l), 4.97(t, J=8
Hz, 0.81-1), 5.28(¢lcpe8appeatyorpiae 8246 @, S2amme) 0 Y, BUdfd, 21<484% ©.81), 8.08(s, 1H),
8.51(s, IH). miz(MeH); @63.2. E@mple) 3142 5148) clef 24615 3R)- Bkl hutk, 2THe Feiadal-1-yl)methyl)-

1’2’2-tfimeth§/'e¥ﬁi%§w% inQ)aceRetslugropyrpliding: 2 casRonitlen CMe Hhb 15111Th' Step 1:
(1S,3R)-1,2,2-Trirnethyl-3-(1,2,4Jtriazol-1-ylmet I | drochloride N HCI Prepared

1 3 hyl-cyclopentylamine hDy

according to prot@titfie GEELFFE] ﬁihét%rﬁﬁi‘egﬁ.}fyggﬁ%%?gﬁﬁ”ea(tﬁﬁtﬁfo.rﬁf"% KiR"d6-DMS0):
400MHz 5 0.92 @@p6i. a0l (sechydrSR(Ne,504) TheGolen; 49 3vRr0kighiolsai ;3tin, 1H), 4.09-4.15
(d;i 6329-)7 gtolgf-zﬁ(g@sé};&(lﬁ&&ﬂnﬁ%&@@,@f@i&&%ﬁéﬁb@&ma&%{@& gHih 83@6711&@1":), 8-|68 (Sr,] 1|H);
m/z (M+1): 2. Step. 2: 143)-4-F -1124 R)-1,2.2-trjmethyl- 4triazol-1-yl methy
-cyclopentylamir% -Egéﬁyié%%r%%é%@%%]r‘ﬁﬂﬁgéW%hé‘%ﬁ%é%o%%éc%ﬁsﬁ% %éaction of step 1
intermediatéd(0.048 d,43. 196 Winiolf did MieriEdidie &0 03736198 nifel) &nt THe presence of
K2CO3 (0.108 gu,i#8, mmal)yand,| Sk (D0 162014 0984eesd) im) 2url 0af-DMSO as described in step-3
of Example-1 afforded 38 m Iet 2 White,selich s 432-535 (o r: 2241
&16550m11;11-prMR %8%3%%%%%?%‘%%2&% %“éﬁ)ﬁg%% %3%3%%1@ @ é’.%(:'t ,1.36-1.41 (m, 1H),
1.59- 1.70 (m, 4Pefhpimethaneseiongie)) 2 652,73 (m, 111), 3.30 (d, J=15.5 Hz,1H), 3.48 (d, J=15.5
Elz,1H), 3.66-4.09 (in, 211), 4.14(dd, 1=8.8 & 1 #*Hz,1HJ, 4.28(dd, J=4.4 5 &11.1 Hz, 1H), 4.94(d,
J=9.8 Hz, 0.8H, rotomer), 5.01(d, 1=9.2 kz, {211 SheT)e5.11 (d, J=51 Hz, 0.211, rotomer), 5.50
(d, J=51 Hz, 0.8H, rotomer), 7.93 (s, 1H), 8.05 (s; L[z, (M+1): 363 mple 4:
(2S,45)-4-Eldoro 142 ((F&" ﬁ)-i%,‘??rin%eth@ vy 1,t%%ﬁ?zéb(f%ﬁ/"f}m"’g’y&l’Eéar“f?e%ﬁ
methy1cyclopengyreninb il Afosdins-preiibfitile theghriestine meiantiemo Me

0 °C, triethylamine (5.4 mL, 38.9 mmol) was added. To this reaction mixture,

methanesulphonyl chloride (1.91 mL, 23.3 mmol) was added dropwise over a period of
30 minutes and the stirring continued for two hours. Subsequently, the reaction mixtare
20 was diluted with dichloromethane and water, The layers were separated and the
organic layer was dried over anhydrous NaySO., concentrated and dried to give a light
yellow colored crude sticky mass, which was purified by column chromatography io
furnish  methanesulfonic acid  (15,3R)-3--butoxycarbonylamino-2,2,3-trimethyi-
cyclopentylmethyl ester (2.01 g) in 76% yield as an off-white solid. "H NMR
25  (400MHz, CDCls) 8 ppm 0.85 (5, 3H), 1.05 (s, 3H), 1.32 (5, 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 (44, I=6.44 & 9.52 Hz,1H), 447 (s, 1H); m/z (M-55) 280.1; [od p
+36.3° (C, 1.0, methanoi).
Infermediate-4: t-Batyl(1R,38)-3-(azidomethyl}-1,2,2-trimethylcyelopenty!

30  carbamate



p.l.CLCH 100CI-13507H 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® Ut {45 d&tanted, washed with ethyl acetate and dried t8‘CBtEH ¥ of product as
an off-white solid. mp: 167-170 C; H NMR (D20): 400 Ivalz 5 1.08 15 (s, 311), 1.14 (s,"311), 1.38 (s,
3H), L62-1.75 (m, 21-1), 1.87-1.89(m, 111), 2.09-2.11(m, 111), 2.49-2.52 (m, 211), 2.69-2.72(m, 11-1),
2.80(s,3H), 3.77-3.79 (dd, 1H), 3.92- 4.12(m, 2] -1} ¢:3 26 -4.28(m, 2H), 4.50-4.59(m, 1H), 5.08(d, J=9.3
Hz, 0.811 rotomer) - 5.25(d, 1=9.1 Hz, 0.2HsqigrTEr}~5 b(d 3=50.8 Hz, 0.2H rotomer) 5.51 {(d,
J=50.8 Hz, 0.8H_rotomer), 8. slH 1 +1 E

5:(2S,4R)-1-(2-08° m‘ )&’i T,i",l e#lig%ﬁj%élr%iéthy Q}ﬁz 2}) %ﬁgn%eztgh“glﬂ KRR &

eyelopentylami n&ﬁ@d@?ﬂ) | ettt stierd el Mﬁﬂ?ﬂ%ﬁe@ﬁ&ﬁé@ﬁ% Fraalresiee |\ P} 1
CH350311NN Cruplingresctional exatopis:3ustens ositenanediatenf:0b8egdiditd6/1hmol) and
intermediate 22 %9 03@%@{99&@&%ﬁ%ﬁgﬁ%ﬁ&@%m 198 gn-48:@nmghiand 25 KI (0.016

g, 0.098 mmol) |n O as described In step 3 of examplel afforded 20 ) mg of product as an
o)

off-white solid. TREQeRbEE¢IWMHY. W%G@WTHBWW&%%&?&T%%) ﬁf“é@lﬁ;ﬁ‘%?&&ff‘é? this
methanesulfonicgagiek . 3rmgye. COBMER CpCiibain Sty bEkdtate Wis addedtEndstirred for 2 h. The

solid that separag;@xqwe% fenisc vestieduriiei sopiale apdaisc9:02s0), White
hygroscopic soli zZ, D20)4 %ﬁo 9%(? j%)l) 1.05(s, 31-1), 1.25(s, 3H),
1.53-1.62(m, 21 f24% {= i%‘(ﬁ?%}—}l? R &Ew 12 28dDa2(m, 21-1), 2.67(s, 311), 2.7-2.74(m,
11-1), 3.69-B191 (imteRdedintetD-4. 1 JuiP B35 clquBimetiyD-12.2-Bmatdsiensloprfyld . 85(d, J=8.5 Hz,
0.811 rotomer), f41{dmi®8.4 Hz, 0.2H rotomer), 5.25(d,J=51.3, 0.211 5rotomer), 5.30(d, J=51, 0.8H
rotomer), 7.96(s, 11-1), 8.4(s, 1H). m/z(M+H): 363 2..Example 6:
(S)-1-(241S,3R)-3-((111-1,2,4-Triazol-1- yl)meﬂh% 272-trimethyl
eyelopentylamino)aeetyl)pyrrolidine-2- carbofitrie Coupling reaction of Example 3 step 1
intermediate (0.0A% gut@ndBueynoliand. d0gntesnBaistd-R {088y 28w iHoRdif presence of

K2CO3 (0.108 g famel SLiasidesgribed in step-3 of
Example-1 affor %@mwﬂr&gﬁ%%%%sg 3)?fsgvi(k;]?ltgﬁé%c ﬁ—}i{) m%glg?g%{?\l%l\%%@%ll CDC13) ppm.

0.94(s, 31-15 0. éﬁ@‘ @ﬁ‘j\@éé@’[&d@ o PRIz 1999 B AR (A G T 2(m 5H),
3.33-3.62(m, 411)37Q65H)1 2(Th] Teh) ABR4-98.2 HEim, 1LETL )7 457074 (717(21111,) 15_3.T—|§b582§8(s 1H), 8.06(s,
11-1). m/z(M-I-H),, gn@ga@ple 7

(S)-1-(2-01S,3R)-3-(014-1,2,4-Triazol-1 Ometh 2 trlmetz)gl

cyclopentylamm&%@'é‘f%ﬁffrﬁ)l &ﬂ’?’é@?é RO §¥ Ramaitsinad BRYe Me Meti

cyclopentanecarboxylicacid

MG CHy
HC, H oo
BuchN -

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

for 3 hours. The reaction mixture was concenirated and acidified with 0.1N HCI and
extracted with ethyl acetate (2x50 mL). Combined ethyl acetate layers were washed
with brine, dried with anhydrous Nz,SOy and concentrated. 'H NMR (400MHz,
25  CDCls) 8 ppm 0.93 (s, 3H), 1.18 (s, 3H), 1.35 (s, 3H), 1.43 (5, 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  [(15,38)-3-(cyanomethyl)-1,2,2-trimethylcyclopentyl]

¢carbamate



WO 2010/079413PCT/1B2010/000008 48 IH ON Intermediate 21 (0.01 g, 0.06 mmol) was added to a
stirred suspension of step 2 intermediate of Example 1 (0.020 g, 0.08 mmol), K2CO3, (0.033 g, 0.239
mmol), KI (0.0 4?8 HEHihol) in 2 ml. THF and resction mixture was stlf’r@d}[ﬁ?‘ﬂ%lr"ﬁ‘@stemperature for
24 h. After completion of the reaction, the reaction mixture was diluted with water and extracted with
ethyl acetate. The organic layer was dried over anhydrous Na2S04 and concentrated under reduced
pressure. The crude product was purified by cequ ) ch,romatography using 0.5% methanol in

dichloromethane to afford 8 mg product as aser @- 1R (KBr): 2242 and 1654cm-I, 11-1 NMR

(CO0LS) 400 LoV ADOF BN AY T pElr i Iy g2t e (v

(dd, J=4.4 &13.6%4524 FpDavrs FAdatnd haed 19130583 K fer i‘F‘I'P"PFﬁzWiISO%EI!S“T” ekample o:
(S)-1-(24(1R,38)radfibd,- 1+ Iy2s AdiTitialz ot -5thyh ethsay- il vatdot it etleybeyasiopleyrsslavenino)a cetyl)pyr rol

d e-2 -ea tban itlmeshaneshlionale.ChiMeM b d81:3030 Taa splutipnaatexample 8 (0.022 9
0.063 mmol) in acetone, methanesulphoqlc agldSt d‘s(? 0 0 07 mm %Cyvgs added and stirred for 3
0

h to give a Whlterﬁ'@’éﬁ?ﬁaf% e PrtpRAE Wass dl Whftle, B8Rt Wi H8canted and
residue dried undep28tagaphyrh. 16 afftffdvitie sitlal cdﬁﬁb@wﬁ%@ﬁ ViRtEds50liebr0. 088, mp: 150-155 C;

o A L e S D2
m , 2.52-2.56(m, , 2.

(s, 314), 3.54-3.58 6%%)% éé@ié %Pﬁ ?‘fi g?‘?}’zj’&%% I‘%é%%ea 3){%?% 4.12(d, J=16.2, 1H), 4.21-4.24
(m,1H), 4.39%4. 49&(@@1@%& SNistigyh 1(uB; SQB&ff@(ﬁ?ﬂima@w@awﬂb%%ﬁdi@?fm); m/z (M+1):
345.2. Example #i@oupdf@A{iR:3S)-3-((211-1,2,3-Triazol-2-y1)methyl)-1,2, 2-

trimethylcycloperly qumamﬂgﬂe/&&eﬁnﬁm{&pm f@&n%xsaiﬁﬁwwsfh% 35 ﬁlwﬁﬁenswn of
1H-1,2,3-triazole (0.5 g, 7.2 mmol) and K2CO3 Pg 10.86"mmol

, 0"-~c:H3 ,
'H NMR (400MHz, CDCls) & ppm 0.86 (s, 3H), 118 (s, 3H), 1.35 (s, 3H), 1.43 (s,

15 OSH), 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:  ~Butyl[(18,3R)-3-(hydroxymethyl)-1,2,2-trimethylcyciopentyi]

carbamate

Prepared similar to intermediate 2 starting from infermediate 8

HeG  CHa
HaC, H

BocHN" SN

20 OH
'H NMR (400MHZ CDCIg) & ppm 0.85 (s, 3H), 1.02 (s, 3H), 1.27 (5, 3H), 1.43 (s,

6H), 1.52 (m, 1H), 1.81-1.89 (m, 1H), 1.96-2.61(m, 3H)}, 3.53-3.57 (dd, =78 Hz &

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

Intermediate-10: Methanesulfonic acid (I1R,38)-3-f-butoxycarbonylamine-2,2,3-
25  trimethyl-l-cyclopentylmethyl ester

Prepared similar to intermediate 3 starting from intermediate 9

Hali  CHy
Hal H

BocHN™Y  F ™



in 5mL 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%%ll%{%.’gfﬁfe; the combined organigsextracts were washebWItRXWEEI SR d dried over
anhydrous Na2S04 and concentrated -10 under reduced pressure to obtain isomeric mixture of
products. The mixture was separated by silica column chromato%r)aﬁnrg using methanol in

dichloromethandHTHigRe@§Potin: E5R0E RoWLE (hatHoté s 4 Nfe T, 'B3¢RN 15 Off white

sticky mass, 1-1oinNIViR4AQ0M 25 &.GE3318) pnpe: R 8%5¢s, 131 3 ))1093¢5). 2. A0A{s,5381,1.47 (s, 9H),

1.50-1.53(m, 1H), 1,60--1. ' -1. ,63.51-2, ,4.28-4.34(m,Hi), 4.48-4.50(m,1H),
(0 apeasf0rd BT Bt 2000 3 Bl 2 38 (E ) (m Hi (m,1H)

4.51(s,1H),7.58(s, \ white stlck_ﬁ mass, m/z (M-100)+ H: 209.2  Step 2:
(1R, 3S)-34(211 Jmegmriissolb.y frhutry ) [ESReiforeuBiatanarimissareslbride N 2 Hel
A solution ofssatwueigdaaCl in ethyl acetate (2 mL) was added to a solution of the step 251

intermediate (0. L0020k iR &Y fcetate.al Bilnagkemction mixture was WO
2010/079413PCT/1B2010/000008 50 stirred at rggmtemperature for 2 h. The volatiles were removed

under reduced pressure to afford desired prodt{. Whjte solid,IHNMR (400MHz, DMSO) 5 ppm:
0.85(s, 3H), 0.95(s, 311), 1.20(s, 31-1), 1.51*F'88 S‘PQ 1.90-1.960m, 111), 2.39-2.43(m, 11-1),

429 4:34(m, 1M SR 14304 1 2410 600008 2. 10g Oy 104209 BpStep
3:(2S,45)-1-(2-((IR,39)-3-((211-1,2,3-triazol-2- e -1.2,2-tri
eyelopentylaminbﬁ&%@f?ﬂi%5?86@9%0%%@%%@1@1I%Hé%’H Rt
10 Intermediate-12Z: 1‘~Butyl[(1S,3R)—3~(aminomethyl)-1,2,2~trimethylcyclopentyﬂ
carbamate
~ Prepared similar to intermediate 5 starting from intermediate 11 and used as such

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

15 Imtermediate-13: (LR,38)-3-[(+-Butoxycarbonyl)amino]-2,2,3-trimethyl

cyclopentanecarboxylic acid

Prepared similar to intermediate 6 starting from intermediate 8. "H NMR. (400MHz,
20 CDCly) & ppm 0.94 (s, 3H), L.17 (s, 31). 1.35 (s, 3H), 143 (5, 9H), 1.82-1.89 (m, 1H),

1.8-2.05 (m, 3H), 2.72-2.76 (m, 1H), 4.73-4.75 (bs, 1H); m/z(M-H): 270.1.

Intermediate -14; ;-Butyl (15,38)-3-(cyanomethyl)-1,2,2-trimethylcyclopentyijcarbamate

Prepared similar to intermediate 7 starting from intermediate 10

75 'H NMR (400MHz, CDCL) & 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 Hz,1H), 2.38-2.41 (m, 1H),
4.47(mm, 1H). m/z(M-1): 265.2. ‘



Me N-N N/ Coupling reaction of less polar step 2 intermediate (0.048 g, 0.196 mmol) and
intermediate-20 (0.037 9g 0.196 mmol), in presence of K2CO3 (0.108 g, 0.78 mmol) 10 and K1
(0.016g, 0.098HAYY 2L of DMSO as describet in step-3 of Examplé- Y EHEFEEY the desired
product solid as white solid. Yield: 0.025 g, Mp: 84-87 C. 11-1 NMR (400MHz, CDCI3) 5 ppm: 0.87(s,
311), 0.98(s, 311), 1.07§s, 311), 1.49-1.52(m, 111), 1.63-1.71(m, 31-1), 2.25-2.41(m, 11-1),
2.50-2.55(m, 1Hymepregistsds; (34:01-BAngngias Sfqiragustd-Sapbiqle 8d)5c6mem, 1H),
4.38-4.49(m, 1H)2,4-&dnd 53(m, 1511-1), 4.93-4.96(d, J=9.2 Hz, 0.811), 5.18(d, .1=9.2 Hz, 0.211),
5.32(d, J=50 Hz, 0.214), 5.49(d, 0.8H, .1=50 Hz).7.&7(s, 2H). m/z(M+1-1): 363.2. Example 11:
(ZS,4S)-1-(24(1R,3S)-3-((111—1,2,3-Triazo|-1-ym§m- 1,2,2-
trimethylcyclopentylamino)acetyl)-4-fluoropyrro# '[ 2-earbonitrile 20Step-1:
(1R,38)-1,2,2-TrimethyI-S-#z-l,2,3-t_riazo|-1- Imethyl)eyelopentanamine Me Me Me_ HCI H2N A
solution of saturat&d HET 'III%IF%MQY@XQZ%&MW%@%‘TH%ﬁc?)‘"fwif‘h?)?’g polar step 1
intermediate from example 9 in ethyl acetate &ndsthe jeaction mixture was stirred at room temperature
for two hours. The volatiles were removed Br : =t redlucekl 25 pressure to afford the desired product as
white solid, 13-1 NMR (400MHz, DM80) 5 ppth: 0.86(s, 311), 0.88(s, 311), 1.19(s, 311), 1.52-1.54(m,
2H), 1.66-1,68(mA itiird SE0%\@:Q08 0/0Fg41 8P CT 1132010100000 8:81d10do4f e, ad), 2.33-2.36(m,
114), 4.25-4.31(muirdeli- 1) +6bAOrdnpemre L A3 07 nfiflfes 114 ). QOS2 1.8-dbkpihihig/z (M+1): 209.2.

Step-2: (2S,4S)- )ﬂ%ﬂ% )-34111-1.2 3-triazol-1-y)m -1.2,2-trimeth .
cyclopentylaminc])( acet %’ﬁﬁi&%ﬁi’}‘#’ [ ?ﬁgﬁz?gardgﬁﬁﬁ% %{)uf) f%ﬁé ?’ngict)iicl)hrfm3 of %tfgn -1 intermediate
(0.024 g, 0.098 niHIBNEIRE MRTRIEAISTE 30 o0 Emper Bt snmpridfyicth ire sehd&-ofibT 03 (0.108 g,
0.78 mmol) and K¢ (OWMkbpgecipitate formed was filtered and dried (5.2 g). m/z(M+H): 214.1.

Step 2: (1R)-1,3,8,8-Tetramethyl-3-azabicyclo]3.2.1joctane-2 4-dione
' Me,  Me

o)

ol
1
Me

To a solution of step 1 intermediate (4.5 g, 21 mmol} in ethy! acetate, acety] chloride

{525 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) TH NMR {400MHz, CDCls) & ppm: 0.8(s, 351, 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, 11, 2.91(s, 3H). m/z(M+H): 196.1.

Step 3: (1R,5R)-3,5,8,8-Tetramethyl-2,4-dioxe-3-azabicyclof3.2.1]octane-

Me. Malo
e
G :‘g [e}

Me
To a solution of step 2 intermediate (2 g, 10.2 mmol) in THE maintained at -95 °C

20 I-carboxylic acid

under N, atmosphere, 1.2N Sec.Buli in cyclohexane (8.5 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%



0.098 mmol) in 2 mL of DMSO as described in step-3 of Example-1 afforded the desired product 0.007
g as white solid. H NMR % 00MHz, CDCI3) S ppm: 0.93(s, 103H), 0. 96% 3IBD Ioi %9(‘%3H),
1.49-1.59(m. W24 UE41E6(m, 211), 1.60-1.78(m381-1), 2.38-2.46(m, 314D BB 11 11,
3.3-3.52(m, 21-1), 3.68-3.88(m, 114), 3.99-3.94(m, 11-1), 4.23-4.29(m, IH), 4.49-4.54(m, IH), 4.94(d,
J=9.2 Hz, 0.8H), 518%0214 9.2 Hz), 5.35(d, J=51.2 Hz, 0.211), 5.5(m, J=51.2 Hz, 0.811).
m/iz(M+H): 363. 2 EXa R TS é@&‘s‘*) e SRS B -1 BrHADE RISARIENT)-1,2,2-
15trimethylcyclo pentytarsidoindetyd)isdwiho B0 dinpH2 2 dilio it @vedi@ 684D Wid - NU Prepared
oonHz eé%@?é@aé@“ﬁ*@g*@ﬂm%%*%ﬁ?%‘*7@“%M‘W‘*"&%% T 6-L66(m, 211)

z m :
1661, 75(m, 1129210 1|V S SR ) b B Bt dia 4, 34, 111),
3.45-3.49(m, A 11): 9@(1562@)6%5‘? d5mm; BBg-8(mi{H, 3)15&)3155)719131@2(%;23:@14) 4.36-4.42(m, 1H),
4.5-4.53(m, 11-Dstdp95 (ds. IRP3F /88, Tolfthethd M@ alBd3iza Bod b3 2, Bdehnd=51.2 Hz, 0.21-1), 5.45(m,
3=51.2 Hz, O'SH)L%&Q:?@ wftid)- '/z(M+H): 363.2.
Examplel3:(2S,4S)-1-(24(18,3R)-34(111-1,2,3-Triazol-1-yOmethyl)-1,2,2- 25
trimethylcyclopentylamino)acety1)-4-fluoropyydtdi efi2-carbonitrilemethane sulfonate WO
2010/079413PCT/IB2010/000008 52 Preparecﬁ%ﬁ% example 11 using intermediate 10.The
product (0.026 g, 0.071 mmol) obtained was diSsgivesl in ethyl acetate. To this was added

methanesulfonic acid (0.0062 g, 0.06 mmol) in etH§l acetate and stirred for 2 h. The solid that
separated was Sdewdriegoisiahadnpitheditiylia dutark calvd driees tofbbedifrtiehtitie. 0@ g compound as

off-white hygoosaagjctmetd. NMR (4O S RChRhLRiap My 1da(R4idk) Tide LRR3H)as1 35(5, 31)),
1'62'1'76(m1 2H)di§'sr§§§d %17 ichloromethane and 23% aqueous NH; (40 mL) was added maintaining

the temperature at O °C. The reaction was stirred for another 2 hours, diluted with

dichlommlethane. 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, CDCls) & 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 :{lR,SR)d-Amin'a-S,S,S,S-tetramethyl—S-azabicycio[3.2.1]octane-z,d-dione

Me, Me

Meﬁ!\mz
o7 0

|
Me

Step 4 intermediate (2.5 g) was dissolved in a 20 mL solvent mixture of ethy! 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 HC), and washed with diethy! ether. Aqueous layer was

25  separated, basified with NaHCO; and extracted with dichloromethane, washed with

7 water, brine, dried and concentrated. Crude material was purified by column
chromatography to get 1.5 g solid. 'H NMR (400MHz, CDCL) & 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+ED): 211.



114), 2.08-2.15(m, 1H), 2.45-2.55(m, 2H), 2.6-2.7(m, 114), 2.81(s, 314), 3.91-3.94(m, 1H),
4.02-4.07(m, 114), 413-4.15(m, 1H), 4.2-4.24(m. 1H), 4.38-4.44(m, 114), 4.61-4.66(m, 111), 5.08(d,

J=9.4 Hz, 0.8H), 105.22(d, J=9.4 Hz, 0.2H), 5.5(cgl=50.5 Hz, 0.2H), 5.51(d"J=50.5 Hz, 0.8H), 7.81(s,
1H), 8.02(s, 11-1). m/z(M+H): 363.2.

Examplel14:(2S,4S)-4-Fluoro- 1 2-al1R,35)-],2,2-tri er -1- carbonyl). cyclo
pentylarnino)acktpgmyfigiaits SRR REFme m@glg ”MSB O o SRR RS
((IS,3R)-3-Amino-2,2,3-trimethylcyclopentyl) (i€ “¥)methanone hydrochloride) HCI A mixture of

intermediate 6 (0.27 g. 1.0 mmol), 1,11-Carbonylgiithidazole (0.19 g, 1.2 mmol) and piperidine (0.10 g,
1 mmol) in dichloromethane was stirred at room 2’@ temperature for 8 h. The reaction mixture was

diluted with dichlogoryghang,ashed il alsikie:aver asndraus NaaSianst concentrated.
Crude material was purlfled by column chro g%h bttaln eut | 1%3% 1,2,2- -trimethy1-3-
(piperidine-I-carbBiEyERTEn a?f?éﬁﬁlgﬁg e SBIttion e of ?er uf el

1,2,2-trimethy1- Has(rﬂb@)nmm—wwﬁﬂeﬁyt)d@yelw@mre&m&ﬁﬁ%%% ?ﬁe@@éa@?sadded
hydrochloride soltign kOa?tBM}Q&@iaﬁat@rﬁhﬂlrﬁ&’dmf@r(&mo afforetflS RS layers were

amino-2,2,3-trimetny Ly 10Dy RIS RN KDABONG INARE LR N R of

puare product was obtained by purification of the crude material by silica column
chromatography. ' NMR (400MHz, CDCly) & ppm: 0.8(s, 3H), 0.9(s, 6H), 1.21-

10 1.29(m, 45), 1.67-1.72{m, 1H), 1.83-1.9(m, 1H), 2.19-2.2(d, 7=10.8 Hz, 1H), 2.29(s,
3H), 2.32(d, I= 10.84 Hz, 1H), 2.39(s, 2H). m/z(M-+H): 183.1.

Intermediate-17: (IR,SR}—l—Amino—s,8,8—trimethyi~34exabicyciu[3.2.1}0ctan~2-0ne
Ma

Me
Mafiﬁl—&z
o’ o
Stepl: (15.5R)-5,8,8-Trimethyl-2-ox0~-3-oxabicycio[3.2.1Joctane-1 -carboxylic acid
15 This intermediate was prepared starting from (+)Camphoric anhydride using literature

procedures (Liehigs Ann. 1996, 1941-1948)
‘ 6

Me,  Me
Me
o o
Melting point 243 °C. "H NMR (400MFz, CDCls) 6 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-2-0x0-3-0xabicyclo[3.2.1joctane-1-carboxamide

Me, Mel

e
NHy

YN

o 0 A
To a solution of step 1 intermediate in dichloromethane {0.7 g, 3.29 ‘mmoi)', 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 No gas. The residue was dissolved in 25 mL diethyl
ether and fo this 25 mL of 23% aqueous ammoniz was added. The reaction mixture

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



WO 2010/079413PCT/1B2010/000008 53 (400MHz, 1)20) 5 Ppm: 0.98(s, 3H), 1.11(s, 3H), 1.31(s,
3H), 1.54-1.60(m, 6H), 1.94- 2.20(m, 4H), 3.47-3.48(m, 114), 3.54-3.57(m, 2H), 3.65-3.66(m,2H).
m/z(M+H): 2382 88475455 4S)-4-Fluoro-1-(24(143,38)-1,2, 2-trimethyl- B{piFer e S carbonyl)
eyelopentylamino)acetyl)pyrrolidine-2-carbonittile me Me OH NQ 5Intermediate 20 (0.040 g, 0.21
mmol) was added to a stirred suspension of step-1 intermediate (0.050 g, 0.21 mmol) K2CO0g3, (0.15
g, 1.05 mmol), Kife:084gsordbanmeihed Hith bk SGd Tt A¥astle Anhisauieryaed sfired at room

temperatur((a]I for F%Mﬂﬁ famsoneplelion ghineerctian, hsieaetion. mixiyenwasdited with water and
10 extracted with ethyl acetate. The r y | ver a 4 and
concentrated undérBdiited: B?@sg 9g1§#é %’:151 ée {%ﬁzgét%v%% pu 1[%::%%%) Uﬂﬁ}‘%%% romatography
using methanol ifFickigsbristhiare to obtain 0.01 g of desired compound as semi-solid. Il INIMR
(400MHz, CRCIZS pPak SrG2(Andhb)5 3, 04(Em &) LeDdoibyeR([ER. Bbdfanl20id .94(m, 111), 2.15-2.4(m,
2H), 2.63-2.75(m, 1H), 3.01-3.05(m, 151H), 3.4&s3.6d(m, 8H), 4.2-4.3(m, 1H), 4.97(d, 1=9.2 Hz, 0.8H),
5.30(d, 1=51.2 Hz, 02H), 5.32(d, 3=51.2 Hz, © +Hth23=9.2 Hz, 0.2H). m/z(M+FD: 393.3. Example
15: (2S,4S)-4-Fluoro-1-(24(1R,3S)-3-((4- (hydro T )-1H-1,2,3-

triazol-1-yOmethyl)s1, 2, ZstHmeth WE'QW%@@%@M@@WQWM@ srveRrhowiiviler 200H Step 1:
tert-Butyl (1R,3S) 3P4(4 (hydroxym -111- ,1 ,3-tria ?IOJS}/ EYH) this PIFA (1,14
1,2,2- tnmethyleﬂ\‘%@“ﬁ%ﬁ?ﬁ&?ﬁﬂi OEREI er%fo spensisi o ermadiate 4 &) 25 g, 0.88 mmol),

Cul (0.19g,0 SSM@ImmB%m@mpytémmhmm(m rht)mmgt@rfd‘éﬁ Erﬁﬁéréwfa{cohol (0.051 mL,
0883 mf20|) WO %%fé%}?&%ﬁ%ﬂ&é&?gﬂ@&%@éﬁ%ﬁrﬁﬂﬁ %H%Qof@é @g&és@}ﬁ%@nﬂvﬁelmperaltu re. The
excess diisopropylethylamine was de and dried. The residue was purifie ica column using
methanol in.dichfSFEFRMEATE. hf’f"iglﬁ?\/?g &6& IEEDETSE g ﬁ%""%fig)ﬁgz(s 3H), 1.22(s,
311), 1.37(s, 91 WnderdS s @Hyctswe(nveidifpl WS dHvie HL 2vpden, with dehlgumetery, 54.39(m, 111),
4.5(s, 2H), 5.13(hgnddd tafoB048 schibled! Q8 a0 a8 it i@ghiomethane, '

(1S 3R)-3-Aine:? Gut-Vime BYley Goneniy ezt 1@ Aallazoldy Rmethagol hydrochloride
15  column chromatography to give 0.26 g of solid. TH NMR (400MFHz, CDCl;) & ppm:
0.9(s, 3H), 0.93(s, 3H), 0.94(s, 3H), 1.77-1.93 {m,3H), 2.06-2.12(m, 1H), 3.89(&, J=
10.76 Hz, 1H), 4.09(d, J=10.72 Hz, 1H); m/z(M+H): 184.1.

Intermediate-18: 1R,5R)-5,8,8-Trimethyl-3-oxabicycio[3.2.1]octan-1-amine
Mae,  Me

Méﬁwz

3]
20 Step I: N-[(1R,5K)-5,8,8-T rimethyl-2-oxo-3-oxabicyclof3.2.1joct- lnyllacetamlde

Me M
M eﬁ Me

=4

O
To a stirred solution of intermediate 170ih 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 nimol) 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
Nap80,. The solvent W;dS evaporated to give 0.17 ‘g of off-white solid product. 'H
- NMR (400MFz, CDCL) & ppra: 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, }=10.84 Hz, 1H), 4.08(m,

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



A solution of saturated 1-IClI in ethyl acetate (2 mL) was added to a solution of the step- 10 1
intermediate (0.25 g, 0.7 mmol) in ethyl acetate and the reaction mixture was stirred at room
temperature fof 8¥B1#i#&3 The solid separated wag washed with ethyl SetAB/ 461 desired
product. 1H NMR (400MHz, d6-DMS0) 5 ppm: 0.93(s, 311), 1.03(s, 31-1), 1.32(s, 311), 1.64(m, IH),
1.74(m, IH), 1.83(m, IH), 2.05(m, 114), 2.48(m, 111), 4.36(t, 111), 4.59(m, 111), 4.70(s, 214).
m/z(M+H): 2392 S1&Ste- i R ZR S Figefs.3-(2egrhdSHos2byieidibilsankmil|)-1H-1,2,3-triazol-1- y1)
methyl)-1,2,2-triggthvieyclopentylainino)acetyppyrrolidine-2-carbonitrile OH Intermediate 20 (0.062 g,
0.33 mmol) was added to a stirred suspension Qf sfep-2 intermediate (0.10 g, 0.36 mmol), K2003(0.20
g, 1.46 mmol), 1CI (0.03 g, 0.18 mmol) 20 in '?W. The reaction mixture was stirred at room
temperature for 24 hours. After completion of thegéagton, the reaction mixture was diluted with water
and extracted witfretiwdpacétatet [Fhienongmnicizyerided8 ez 0fermmhipddousiNag®04 and

conce ntra:]edsu ln d&é&%ﬁ%@% @Lﬁﬁsﬁqﬁ vaé*s}gdgeugeopm ta@;aefﬁ&eagﬂfm&w@iﬁm&?mm I\;'l:\tclagrap hy
using methanol in dichloromethane 1o y 9 title compound,a ite soli elting point:
240-279 C. 11-1 R (zt%‘%r]{/l gﬂ%’i"lﬁ %aﬁqr%? ’%g(‘m 3 1‘5“38‘:5%% gli 04(57 31-1), 1.41-1.73(m;
41-3), 2.35- 238(mat@:1zyazqt@lsnmsﬁr@ﬁermmat@@4b§w@rﬁcﬂxﬂ) St@“G%-‘BlfﬁT{ﬁﬁ’thlﬂe‘@%fES.QMm, 111),
4.21-4.49(m, 21-fodbd MScldnlyasFidéd add Do dode oflaBlel) wWaOdched 7Pkl £2e2de0T1R35(4,1=51 Hz,
0.2H), 5.4(d, J= SE'_JLéré 4‘zva§8éf %l ?{ﬁ%zéﬁh l_&lsrﬁg +|—Qd §(§1%B%ﬁ§&@mﬁé? Jegnced pressuse.

(2S,4S)-4-Fluoro roxyme
triazol-1-yOnfethyhe1cprde. fﬁ?‘f?é‘ﬁ]\W@?(ﬂ‘ﬂfﬁ?ﬁﬂWaﬂﬂ%fﬁ]&é’ﬂllﬁbﬂﬂ‘P@mﬁﬁ@fé IsgyhbRFiI N-N N OH
Prepared accordifigstocproteduirensie SEriber] (#0EMam IDAD dgipy:idkmatiateos, B4 g; Melting

point: 76-78 C. Lk AIMR (460 @%@%@@ﬁmwﬁmmpwg 03Bl 06(s, 3H),

1.41-1.70(m, 410, 1 96(m, SH), 429-4.45(m, 2H), 439(s, 2H)
4.94(d, J=9.2 szﬁ%ﬂ) 151(9 E‘)rfz”édzr’# %3%%035‘511 ARG £H§ B24(E 1284 Hz, 0.8H),
7.52(s. 1H). m/z(MOS): BOB7R. HEXAATIB §2(d, J=6.4 Tz, 0.75H), 5.34(s, 0.25H), 5.50(bs, 1H),

N-(((1S,3R)-35(24§28¢4 - 2Ty myAiiuaiopyrraligiic-yd94- oxoethyl

amino)-2,2,3- tr'm§tﬂ},y§c)(/°[89ge§}$¥ @’P%@X'xmﬁyl- -%?nsigilgjgcqg[g&%ocf-Lyl]acetamide

MBH

B N M
o

0
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 ¢ °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 NaHCO; solution and
extracted with dichloromethane. Organic layer was separated and dried over anhydrous
Naz50,. Dichloromethane layer was concentrated under reduced pressure to obtain 163
25  mg of title compound. ‘'H NMR. (490MHZ, CDCl) 8 ppme 0.78(s, 3H), 0.89(s, 3H),
1.i(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-e%abicyclo[3.2.1]octan-1-amine



MeMe 0 cH 3 N % 0 15 Step-1:N-{15,3R)-3-tert-Butoxycarbonylamino-2,2,3-trimethylcyclopentyl
methygmethanesulfonamide 0 BocHNHN-S-CH3 To a solution of intermediate 5 (0.22 g, 0.85 mmol) in
dichloromethat/& 3éthytatine (0.11 g, 1.06 mmaf) was added followed ¥yt HBtRAHESEIfony! 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-anhyd W%ZSO4 and concentrated. The residue was
purified by column chromatography using 20% Tacetate in hexane. 1H NMR (400MHz, CDC13) S
ppm: 0.81(s, 31-0, 1.03(s, 3H), 1.31(s, 253H), 1.4{8;9H), 1.96(m, 4H), 2.96(s, 3H), 3.23(d, 1H), 4.13(m,
1H), 4.48(bs, 1Ho Stepib: ¢ 56:3RpErAmie (2,153 trihiétmpciclogentyhHhdetiiilrsthane

sulfonamidehydroeigride ;9 FHPIHNG:CH 3 bl A s alusion, Q&é@l&%ﬁ&%ﬁe“t@l alac@wluacetate (2mL)
was added to a Solution of the step 1 mtermedlate E@%ég%% yA mmoép in et ¥ c.ialceg;l\te and the

reaction mixture WESSHYEH AP roBHeEoFRBEIRAY TS &3 PRl RS SeBarited out was
washed withsethyb&auetiie twistiferené Geadonfuasibty produanprtrigrg NR(EOONMF e d6-DMSO0) 5

ppm: 0.81(s, 31-})s QcBUadrsdr 8dde 3td)1 AcoheMTAHYsikBE(8 patifionsd béowedH)N 2.88(s, 31-1),
3.1(m, 114), 6, 9%?@ 141? é%}jz_ Q’s 3 L{)eo%t%?ﬁ?)wgls sefar?)teg and bas ﬁed with 4N NaQH and

N-a(1S,3R)-3-(2- ano 4 flioro yrrolidin oxoe
amino)-2,2,3-trinseemgRY Bidh é?ﬁ‘&‘ﬁé@(ﬂ‘f&%ﬁéﬁ‘iﬂﬂ@‘ﬁi’c%/éﬁﬁé“\%mﬁfémmd

Crude material was camed to next step without further purification. m/z (M+1): 170.2.
10 Intermediate-19: (15,55)-5,8,8-Trimethyl-3-oxabicyclo[3.2.1]octan-1-amine '
Prepared similar to intermediate 17 starting from (18,3R){-}Camphoric acid m/z(M~+1):

170.2
HaC, CHy

Hsoé/hti-tz
i

| o
Intermediate-20: (28,48)-1-(Chloreacetyi)-4-finoropyrrolidine-2-carbonitrile
0 .

ca)‘@)

15 ' ne L
This intermediate was prepared starting from trans-4-hydroxyproline using literature

procedures (Bioorganic Medicinal Chemzshy 2008, 15, 4003-4106; W(O2007/113634
and 1US2007/0112059) as a white solid, mp 139-141 °C; IR em™: 3031, 3007, 2962,
2241, 1679, 1407, 1280, 1225, 1076', 860; 'H NMR. (400MHz, CDCls) 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 (4, 0. ZH J=51.5 Hz); m/z (M+18): 208; [o] p~120.6 ° (C, 1.0, methanol).
Intermedmte—li (28)-1 -((fhlomacetyl)pyrmlndmevz—carbomtmle

. Q

25‘ This intermediate was prepared starting from L-proline using literature procedures
(Journal of Medicingl Chemistry, 2663, 46, 2774-2789) as off-white solid; mp 53»57|
°C; 'H NMR (400MHz, CDCl) & ppm (4 tol mixture of trams/cis amide
rotomers)2.10-2.40 (m, 4H), 3.55-3.66 (m, 1H), 3.66-3.79 (m, IH), 4.03-4.2]1 (m,



10 To a stirred suspension of the step-2 intermediate (0.06 g, 0.22 mmol), 1C2C0O3 (0.11g, 0.8 mmol)
and KJ (0.003 g, 0.02 mmol) in ImL of DMSO, intermediate 20 (0.038 g, 0.22 mmol) was added. The
reaction mixtuPERRE/EIABd for 24 hours under nitgggen atmosphere. AFRETEEMBIEREA%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 Na2SO4,
concentrated and-prifiE Dy 4o dsn adgréBEyiic Yielt. B8 CHSFEH Ut Tald b ff.Wihike Eblid. Melting point:
157-160 C. 114 MMRAAO0MId20GREAA: BP0 8855830 (@ 265 dtlndy07 (S, 20

oxoethylamino)-2,2,3-trimethylcyclopentypmethypmethanesulfonatuide 25Prepared using intermediate
12 according to ﬂ%%‘&ﬁ%éfﬁ@%céﬁég}rﬁ"éféﬂ?ﬁ?ﬂ%g‘f‘?'f{r@fﬁmgym&‘%mﬁ'ﬁfb“mg' Htt-white solid. Melting
point: 154-157 C. 11-1 NIMR. (400MHz, CDC33 .0.95(s, 6H), 1.2(s, 3H), 1.63-1.69(m, 4H),
1.86-1.88(m, 111), 2.03-2.05(m, IH), WO 200/07941357PCT/1B2010/000008 2.35-2.45(m, 1H),
iﬁf‘é'ﬁ%&“é 2)4ﬁ{igﬁ%q§k(&al%|-_l%s319§2ﬂ@d 2 10ndh2 Yo By e 2 s S 3r DRI 4.99(d, J=9.4,
, 5. , 54. : +H): 2. ; ) - o 1

N-M1s,3R)-3-(21‘(%‘?&5%-52%ﬁéﬁ%ﬁj%u%‘%%@%g@iﬁ- 3174511188 e f7-100 *C. HNMR
amino)-2,2, 3-trin{é¢byIBycldpenty@rmretiiyi}-A7fludidhqzeridsunl filamidd oe48.M. 8 EHNA 0 5 Step-1:
tl\tzrt-(l)BLétyl l(jﬁ,3?)&@&5&@@@9@g@&!%&tfga@miggmmg_ﬁﬁ@,gﬁg,mgmylz;%@@@egm%grz?mate hl\/le,'"

e 0 BocHNetelQ",.. [0.2 solut Intermediate . WAS) In dichloromethane
and 10 triethylarr%‘r%yéﬁ(@fé%&f%)sggﬁfioél?,—igﬁﬁgr%ge{;}bz&eésaﬁﬁéhﬁ%%%ﬁi %’é’l}g g. 0.65 mmol) was
added and strre&zamplerir (Shatferb@rd i D-Ad (IS 1R Tdartdnybmetlir®-was diluted with 50 mL
dichloromethanej fieghganidcaysionammiashedyyibauainydoiand.canaantated. The residue was
purified by column chromatography using ethy| acetata.and hexane. 1l-1 NMR (400MHz, CDCI3) 5
ppm: 0.73(s, 6E1), 0.95(s, 311), 151.11._(@‘4), 1.%( 2H), 1.91(m, 21-1), 2.76(m, 1H), 3.05(d, 1H),

. N
4.31(d, 111), 4.43(bs, T o
o Mo N
Step 1: tert-Butyl (1R 35)-3-{(1H-1,2 4-triazol-I-vDmethyl)-1,2,2-trimethyl
eyclopentylcarbamate: '

e

Ma i:‘
MQWN—’N
BoctN Q‘ >
N

To a suspension of 15-1.2,4-triazole (0.232g ., 3.36 mmol} and KoCO, (0.556 g, 4.03
mmol) in 5 ml. of DMFE, 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 NaySO4 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 8
0.91 (s, 3H), 0.99 (s, 3H), 1.31 (5, 3H), 1.43 (s, 9H), 1.45 (m, 1H), 1.67 (m, 1H), 1.98
(m, ZH), 2.40 (m, 1H), 3.95-4.01 (dd, J=16.3& 13.2 Hz, 1H), 4.23-4.28 (dd, J=4.76 &
25 134 Hz1H), 4.48 (s, 1H), 7.93 (s, 1H), 8.05 (5, 1HD); m/z (M+1): 309.2,
Step 2:(1R,35)-3-((1H-1,2 4-Triazol-1-ymethyl)-1,2 2-trimethyicyclopentanamine
hydrochloride '



114), 7.21(m, 211), 7.87(d, 2H). miz(MEH): 415.1. Step 2:
N-(((1S,3R)-3-Amino-2,2,3-trimethylcyclopentyl)methyl)-4-fluorobenzene sulfonamide hydrochloride
CH3 0 H2N "SHICHYYPHS A solution of saturated 4C1 in ethyl acetate EE B UEBed to a solution
of the step-1 intermediate (0.13 g, 0.31 mmol) in ethyl acetate and the reaction mixture was stiffed at
room temperature for two hours. The solid that formed was decanted and washed twice with ethyl
acetate. 111 NMR (400MHz, d6DMSO0) 5 ppm#Q;74(s, 311), 0.92(s, 31-1), 1.13(s, 311), 1.27(s, 111),
1.62(m, 111), 1.84(m, 311), 2.58(m, 1H), 2.84¢y, T1= ). 257.45(d, 214), 7.65(bs, 1H), 7.85(d, 2H),
7.95(bs, 311). m/z(M+11): 315.2. Step 3: ™ [

N-W1S,3R)-3-(24(25 45)-2-Cyaner deraay ieliding-p:2; & solutian. of the ¢t
WIS 3% 3-24( t@@ﬁogﬁs@mﬁ%ﬁ%%rr%@wz,%%vmg&tm_de g o e s

cyclopentyl)methy0-4-tfluorobenzenesulfonami

2010/07941358PCntrEespto/dbtond & B i1 2getely JLdtirf R S SRS BT IR step-2
intermediate (0.06ag) sfl=2d #nrach), K2R 0706 hOubs NTix0Hodunitkd Gl .28 g Quidérmmol) in 1 mL of

HMSO, intergediale, 20,0032 0, Rk WaR A& FISIRRIHOBNRKILIGARS stired for 12 h

under nitrogen 5 atmOSél)éf}pere. After comgsetlon of the reaction, it was diluted with ethyl acetate and

water. The IayerQWe?se dritdd afe th %L%BUHQ)%% Wik @\%%H@dlﬁ\)ic?e?’\?viftﬂ’é@yl acetate. The
combined organi¢ 1ayeis tdda g BSchod ¢3. Aflayidn d2NEZS@d Jedhtentratedtidip drifled by

AL i Ll e e P L b
2.89-é.§6(m,’IH)é}g@-é%%%ﬁi%Fﬁ%%&% @géﬂzj%"ﬂ}l :@%ﬁﬁizﬁ%@’ﬁ&?%?ﬁu), 5.41(d, J=52 Hz,

0.21-1), 5.55¢d, JxgorprtyipmgnaycrtyR4ringrARy IR CPIBTRIIPH). m/z(M+H): 469.2. Example 20:

N-(y1R,3S)-3-(2-((2S,4S)-2-Cyano-4-fluagopyirolidify-yd)-2- oxoethyl
amino)-2,2,3-trimethylcyclopentybmetﬁﬁf@%@ﬁéﬁnamide 0 H 15 Prepared using
intermediate 12 according to procedure descriped n xampjﬂ\ey 9. 0.027

To a stirred suspension of the step-2 intermediate (0.097 g, 0.40 mmol), K>CO; (0.218

g, 1.59 mmol) and KI (0.033 g, 0.2 mmol) in ImL of DMSO was added a DMSO

solution of intermediate 20 (0.076 g, 0.40 mmol) and the reaction mixture was stirred

15  for 24 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 ethy] acetate. The combined organic layers was dried over
anhydrous NaySOy, concentrated and purified by chromatography to yield the product

" as an off-white solid (0.042 g). mp: 186-188; IR(KBr): 2246 &1662 cm™; 'H NMR

20 (CDCE): 400 MHz 6 0.93(s, 3H), 6.98‘(53 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), 425-4.30 (dﬁ, dd, 4.4 &13.6 Hz, 1H), 4.96(d, J=9.2 Hz,
0.8H, rotomer) 5.12 (d, j=%.2 Hz, 0.2H, rotomér), 5.42(d, J=48 Hz, 0.2H rotomer),

. 5.50{d, =48 Hz, 0.8H, rotomer), 8.07 (s, 1H), 8.09 (s, 1H); m/z (M+1): 363.2.

25  Example Z: (254R}-1-(2-((I1R,38)-3-((15-1,2 4-Triazol-1-yimethyl)-1,2,2-
h’imethylcyciopentylamino)acetyl)~4-ﬂuoi’opyrralidine-Z-carbenitrilemethane
sulfonate

CN e, Me M:)H .
N\‘g\ﬂ e

e
: CHyS0gH



g, Off-White solid. Melting point: 75-78 C. 11-1 NMR (400MHz, CDC13) (3 ppm: 0.68(s, 3H), 0.88(s,
3H), 0.99(s, 311), 1.62-1.73(m, 2H), 1.88-2.18(m, 2H), 2.42- 2.65(m, 311), 2.92(m, 111), 3.25-3.39(m,
2H), 3.86-3.974% 29175133(d, J=12 Hz, 200.211)5.04(d, J--12 Hz, 0.8BGFIB28M(#948853 9 Hz, 0.211),
5.36(d, J=53.9 Hz, 0.8H), 7.13-7.18(m, 214), 7.79-7.83(m, 211). m/z(M+H): 469.2. Example 21:
N-M1S,3R)-3-(2-(2S,4S)-2-Cyano-4-fluoropyrrolidin-l-y0-2- oxoethyl '
amino)-2,2,3-trirfethyiopoicipe oty firnc gty Reflintr o eraapititle (0.5 StEF A mupbBEtAO:

(1R,3S)-3-R2- ﬂumtsgnlzmgmmwm 2 aarimeluoysscoaRcaroamate (W6
2010/079413PCT/%BZO]IO/OOOO %mﬁ) lil&)lﬂ of g]terggledla ]# %afég mmoI) in
dichloromethane angl?lle}hyﬁramlne mmof FHioro enzo ch 0.05 g. 0.32 mmol)
was added and éwisd éi/é??ﬁ@‘l’?@df‘rﬁﬁ?r?téﬁ?ﬁ@?’a{ﬁﬂe Ti’ﬁé"?éé’éff’oﬁ%&@u@\%s ed 5 with 50 mL
dichloromethanenih® ergatieleyen whs! washe endvittindiarh ditdcdandfotneciitatedg. 111 NMR

(400M1-17, CDGI3)s5.pp5:iR SRBadtle 3-8 Ufired ) 212848 v3ikdleslutt Seddbl &:2(M, 2H), 3.31(m,
1H), 3.51(m, 311}, 3.62(m, 1H). 7.71(m, 11-1), 7.27(m, 1H (d, 111), miz(M+H-100):

|
279.2. - Step 2N PE G4 %lnﬁsa&zf-’zwgstml@fﬁf{/fsgfé iaaln%y i %*W Fjggew
10beozamidehydchlofitided/canbatioh af whitefatacktdBd ieliéti NdaEHRAEL) WS &idded to a
solution of the Stﬁj;)ﬂ 1 inigrmedinteO0std, .4.9:mnebsin Ay Agptate.anddhea rgaction mixture was
stirred at ro er f ho W with ethyl 15
acetate to %’nrd altﬂ zle%&lrﬁedg &rogﬁi‘t ﬁbi m%g%wgéé%%%b@%%(s 3H), 0.99(s,
311), 1.01(s, 31 4)3(&129(% 4549;58 (e (). P (4. 680F; $RH): £:87H, 818 93, 244%; 7.27(m, 2H),
7.54(m, 2H), 8. BB(zb&IﬁIﬂ)szmwﬂH)wrmTBﬁo SHepsIB(s, 1H), 8.51(s, 1H). m/z(M+H): 363.2.
N-(alS,3R)-3-(2-(g, bz(z% W&iﬁ"ﬂd yﬂk&wggm&h -

amino)-2,2,3- trlmeth yelopen I)me hyI -fliorobenzamide CN H3c
1,2 2—tr1methyicyciupentylammo)acetyi)-fi-ﬁuoropyrrolldlne~2-—carbomtrﬂe

Me 1
FPCNr Me@nﬂ\h‘
\I‘r\m\ ) -"""\\N
o N

15 .
' Step 1: (18,3R)-1,2,2-Trimethyl-3-{1,2 4}triazol-1-yimethyl-cyclopentylamine
hydrochioride
e
Me: T rH
.nl\\\\
Me . N
HzN\\o N /\
\/

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

26 NMR (ds-DMSO): 400MHz 6 0.92 (s, 6H), 1.20 (s, 3H), 1.52(m, 2H), L.62 (m, 1H),
2.01 (m, 1), 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, 48}-4-Fluoro-1-[2-({18,3R})-1,2,2-trimethyl-3-[1,2,4]triazol-1-yI mmethyl

~cyclopentylamino}-acetyll-pyrrolidine-2-carbonitrile

CN e, e M
"’C{Y\ *fo "
H\\

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 K»CO3 (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

25



H3C,, 200 To a stirred suspension of the step-2 intermediate (0.05 g, 0.15 mmol), K2CO3 (0.088 g,

0.64 mmol) and ICI (0.013 g, 0.07 mmol) in 2 mL of DMSO, intermediate-20 (0.03 g, 0.15 mmol) was
added. The re¥&i¥hi%ttire was stirred for 24 h uagler nitrogen atmospREPEBAHEPEEApletion 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 drled over anhydrous
Na2S04, concentfatedieine ittt yobidrowditigtapiy BUHBIY %ﬁélﬁé@ﬁiétnas b8.0MRg, Off White

Zgli%/(%gzgggool;Céﬁle%goﬁ%}wMl% (éﬁ?Mbb?(sCﬂ%lﬁb-ﬁ(p@ D2 _?}6 et ﬁ#(’g(@ﬁ%g 4\1\/(O 21-1)
S m -1),

2.69(m,114), 3.3 (?ﬁ ’?é‘? 3%%?%163‘5 gé(i @écn;?gﬁil}%%% 62%53%%%2%?86’1%% .08(d, J=93 Hz,

0.214), 5.3(d, J= giliﬂlzfzml&)ééf%(omg—%@m%dé,8?&},87&15(rh,%ﬁﬁ.ﬁ&%&ﬂdﬂ?&-ﬁ 7.43(m, 114),

7.81(bs, 1H),8.0&m; ki eyndaddi 0.4 38,2 S xadmel; 281(d, 7=9.2 Hz, 0.2H, rotomer),

N-(alS,3R)-342- ((521% f’ﬂs) gﬁﬁﬁlgfﬁ-,ﬂ%%g?yg %I'Q'Q"JSX%ZZG . rotomer), 7.93 (s, TH), 8.05

ethylamino)-2,2,3-triméthyleyelopentypmethyi)-4,4-difluorocyclobexané carboxamide Step-1:
tert-Butyl (1R,38)BX% aiftibtbdftfohexanecarboxamido)methyl)-1,2,2- 10
trimethylcycloperiylcasisandate(2s,48)-4-Fluoro-1-[2-((18,3R)-1,2,2-trimethyl-3-{1,2,4]triazol-1-yl

methyleyclopentyiamino)-acetyi]-pyrrolidine-2-carbonitrile methanesuiphenate

i Me, Me, Me

«C( N ’j' NN‘:\N
pA~(H ~z

10 Q CH3S04H
Example 3 (20 mg, 0.005 mmol) was dissolved in ethyl acetate. To this was added (5.3

- mg, 0,005 mmol) methanesulionic acid diluted in ethy! 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 ap off-white solid. mp: 167-170 °C; "H NMR (13,0): 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), 4.50-4.5%(m, 1), 5.08(d, J=9.3 Hz, 0.8H rotomer} -
5.25¢d, F=5.1 Hz, 0.2H rotomer), 3.50(d, J=50.8 Hz, 0.2H rotomer} 5.51 (d, 3=50.8
Hz, 0.84 rotomer), 8.06(s, 1H), 8.48(s, 1H) m/z (M+1): 363.2.
20 Example 5:28,4R)-1-2-((18,3R)-3-((3H-1,2,4-Triazol-1-yDimethyl)-1,2,2-trimethyl
cyclopentylamino)acetyl-4-fluoropyrrolidine-2-carbonitrilemethanesulfonate

Me g

oA

CHRS0;1

Coupling reaction of example 3, step 1 mtennedlate {0 048 g, 0.196 mmol) and
intermediate 22 (0.037 g, 0.196 mmol), in presence of KxCOs3 (0.108 g, 0.78 mmol) and

25 KI(0.016 g, 0.098 mmol) in 2 mL of DMSG 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



A solution of intermediate 5 (0.47 g, 1.8 mmol), 4,4-difluorocyclohexane carboxylic acid (0.2 g, 1.22
mmoD, 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide hydrochloride (0.47 g, 2.4 mmol),
N-hydroxyben?&teHdieétdlde6 g, 0.48 mmol) and 1%7diisopropylethylamiBefd 21§88 mmol) in DMF
was stirred 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 Na2S0O4 and concentrated.
11-1 NIVIR (400N (OBEI3PED Arvnw. 892631, 0. US4y 6. £2{s 1334)52(m3AH). 9H), 1.69-
1.73(m, 21-1), 1.8:4.8760, GH), 18- R8(MHY 24D 2ABKLRE. (6 s 21-1Y48x1 L, 20114),

3.36-3.39(m, 1H)3_ég_f%%;%t}t?iﬁ-§ﬁﬂ?,?zié}n%9&?%&%&%‘;&;@5@?&%@, 1H), 4.85(d

N-(((IS,3R)-3-Amino métbyleyc genty me '\ﬁ%; ) orocyc
hexanecarboxamidehydfo it de T8N H A sinnieh orsitdrated 2281 in ethyl acetate
(3 mL) was afldesbiemarsdletidn bfthe seplodsin e tibl € 40,3 19). evzvirnl)3is 2thyl acetate and

reaction mixture lrreg, at kQQmt ] OF 248 Sali ated. washed with
ethyl acetate to a%%?ﬁ%% g:of é@ggﬁwﬁ% i N ,%?ﬂ%%%&f%ﬁ%%ﬁ%@&%ﬁ%%w(s 3H),
0.96(s, WO 201676 P8 BaTRORFEY 6&‘6%5%‘&0%8& CHite1 7(s, 31-1), 1.31-1.4(m, 11-1), 1.6(m, 3B),

)
1.74(m, 314), 1.89(d, 211), 2.03(d, 2H), 2.23¢f, BfJ<Zirb(d, 1H), 3.1(m, 2H), 3.19-3.21(m, 1H).
m/z(M+H): 303.2. Step 3: N-(((IS,3R)-3-(24(2B:¢5)-2-Cyard-4-fluoropyrrolidin-1-y1)-2-oxoethyl
s 22 ekl ssa skl s S sacENE aMe OB . NS 102
stirred suspepsion of the step-2 intermediate 0. _ : .0.71 mmol) an
Ki (0.039 g, .O7inmrﬁxr?1%dl’fﬁcﬁ§;rééqc%‘ bmso, i %lpfﬁrég&fg & %%?z{@gg 69?3%(??‘%0 )’%’\}53 added. The
reaction mixture PRSP 025U RRcricoMPYEbF dhanbediictieon? ieiikamileted with ethyl
acetate and waterrd:hes layars Weredke separated antthrsaqugoustayeovEs, washed twice with ethyl
acetate. The combine ' S ried.over an ou 2S co trated and purified
by column chronf&toq ?ﬁ%ﬁ%@ﬁ&&%ﬁ&%& égg};?v}\i/%%]é g‘ﬁ?‘ﬁ%% %ﬁ%’@%-l% C. 113
NMR (400MHz, éiﬂ%gﬁ) phe 02928, 3HY, 6:95828M) 104 &8RN, 36D 498, 7T04), 1.59-1.70(m,
614), 1.76-1185(MEBRAK(2. 01 3.06E1 I3 1Ak @HS:ALTZ(M, 2H), 2.66- 15 2.71(m, 1H), 3.05-3.09(m,

11-1), 3.26-3.32(@}43%1);? 3?%3%@@%9%?539@?%%“5@% i ?§£anmlg§g‘)j,13,87-3.93(m,

1H),4.9(d, .1=9.2, 0. ] 7(d, 1=52, 75 45(d, J=52, 0.814). m/z(M+H):
457.2. Example S5CRRSTImaglaceis Dorryplidiner2seanbonit e smofhaseimifimenis: )

CN MaMe Me

o
N\‘ “
H

N NN

O Mesylate salt
Example 6 (25 mg, (.072 mmol) was dissolved in ethyl acetate. To this was added a

20 'solution of methanesulfonic acid (6.8 mg, 0.072 mmol) in ethyl acetate{l mL} and
stirred for 2 h. The separated solid was decanted, washed with ethy] acetate and dried
to obtain title compound 25 mg as white solid. Melting point: 150-154 °C, 'H NMR
(400MHz, D»0) 8 ppm: 1.08(s, 3H), 1.14(s, 3H), 1.37(s, 3H), 1.66-1.78(m, 2H), 1.86-
1.87(m, 1H), 2.08-2.09(m, 1H), 2.16-2.22(m, 2H), 2.31-2.37%(m, 2H), 2.51-2.55(m,

25 1H), 2.81(s, 3H) 3.52-3.56(m, 1H), 3.68-3.71(m, 1H), 3.96-4.0(m, 1H), 4.13-4.19(m,
1H), 4.22-4.25(, 1H), 4.39-4.44(m, 1H), 8.07(s, 1H), 8.48(s, 1H), m/z(M-+H): 345.2.

A Example 8: (8)-1-(2-((1R,38)-3-((1H-1,2,4-Triazol-1-yl)methyl)-1,2,2-

trimethyleyclopentylamine)acetyl)pyrrolidine-2-carbonitrile



2-oxoethylamino)-2,2,3-trimethyleyelopentyl)methyl)-4,4-difluorocyclohexane 20 earboxamide
Prepared similar to Example 22 using intermediate 12. 0.055 g, off-white solid. MP.: 189-194 C. IH
NMR (400MH¥ BB E ppm: 0.93(s, 3H), 0.95(8 3H), 1.04(s, 3H), 2597 4824109818111),
1.59-1.7(m, 61-1), 1.78-1.85(m, 311), 2.0-2.17(s, 5H), 11-1), 2.66-2.74(m, 1H), 3.05-3.1(m, 111),
3.26-3.51(m, 31-1), 3.61-3.93(m, J=9.2 Hz 0. 2H) 4.90(d, 5= 9 2Hz, 0 8H), 5.37(d, 1=52, 0.214),

5.40(d, 2.21-3.12(m, 2H), 4.87(d, .1=52, 0B14); #H): 457.2. Example 24:

6-(01S,3R)-3-(242S,4S)-2-Cyano-4-flugro rrohd&m- WO 2010/079413PCT/1132010/000008 62

2-oxoethylamino)-2,2,3- trlmethylcyclop Ia )mrﬁtlnonltrlle o nmele )czn

CN Step 1: 6-(((! 3R)- -Ar cycl ﬁr’(et rnlnoénlco 0 nltrlte hydrochloride
NS & e ¥v SR

Me Me Met SNCT B S Stipen Ates t?(?f ROty atd (58’3 in DMF, 6-chloro
nicotinonitrile (0.1Pepdets ohfsinmMas ﬁb[&éc& 718 reerdtide@ixiGB haatcBare®E 1 7 hours.

Reaction mixturgonas £onizd 6O termperatraaditedtachyvithxvaderaneigsiragteghwith ethyl acetate

(2 o0 Mo SorblnsA A iexslan Al aueL A NARROd.a0d oneenialelig afford ter bub
(1R,35)-34(-cyano yridin-2- ylamino)methyl)-1,2,2-trimethylcyclopentylcar bamate product. m/z(M+H):

359.1. A solution™ sﬂﬁﬁ%fé’& e et Atinianes EmEP ISR &% 18 Siiffed€blution of tert-butyl
(1R,35)-34(5-cyanaplyvidi N Sfammih oynretighd MRig-teimethytessetopBrtyhairbaxhatev®. 15 g, 0.4 mmol)
in ethyl acetate %f@@ﬁbﬂ%&ﬁﬁ%h&%&@%ﬁﬁ%ﬂ@@o.s% methanol in dichloromethane to afford

8 mg product as a semisolid. IR (KBr): 2242 and 1654cm™; 'H NMR (CDCls): 400

10 MHz 8 0.93 (5, 3H), 0.97(s, 3H), 1.04 (5, 3H), 1.35-1.45(m, 2H), .1.62-I.68 {m, 3H},

2.17-2.30(m, 4, 2.33-2.42 (m, 1), 3.35-3.45(m, 3H), 3.55-3.60(m, 1H), 4.05-4.1

(n, 1H), 4.26 (dd, J=4.4 &13.6 Hz, 1H), 4.76(m, 1H), 7.93(s, 1H), 8.06(s, 1H); m/z

(M+1): 345.1.

Example 9: (8)-1-2-((1R,35)-3-((1H-1,2,4-Triazol-1-yhmethyl}-1,2,2-

15 trimethy]cyciopentyiamEno)acetyl)pyrrolidine-2—carbonitriiemethanesulfonate

5 Me’ﬂ
N
P
%/“

CHSSO,H
To a solution of example 8 (0.022 g, 0.063 mmol) in acetone, methanesulphonic acid

{0.0058 g. 0.0607 mmol) was added and stirred for 3 h to give a white precipitate. The
precipitate was allowed to setfle, the solvent was decanted and residue dried wnder
20 vacuum to afford the title compound as off white solid. 0.025 g. mp: 150-155 °C;
IR(KBr): 2246 &1663cm™; 'H NMR (D,0): 400 MHz § 1.10 (s, 3H), 1.15 (s, 3H),
1.37 (s, 3H), 1.66-1.75(m, 2H), 1.86-1.90(m, IH), 2.10-2.23 (m, 3H), 2.33-2.36(m,
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,
=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:(28.45)-1-(2-((1R,38)-3-((2H-1,2,3-Triazol-2-yDmethyi)-1,2, 2-

trimethylcyclopentylaminojacetyl}-4-fluoropyrrolidine-2-carbonitrile



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. 'H NMR (400MHz, d6- DMSO0) 5 ppm: 0.83(s,
311), 1.0(s, 3RO EUYRIEH), 1.20-1.23(m, 1H), 1.37-1.44(m, 111), 1.64PLBOHIAP981 85-2.04(m,
311), 3.16-3.18(m, 11-3), 3.35-3.42(m, 1H), 7.68(bs, 11-1), 7.84(bs, 111), 8.03(m, 3H). 8.40(s, 114).
20Step 2: 6-(((IS,3R)-3-(2-((28,4S)-2-Cyano -4-finoropyrrolidin-1-yl)-2-oxoethyl
amino)-2,2,3-trimethyleyclopentyl)meth ‘;‘P‘ncotannltrlle CN To a stirred suspension of the step-1
intermediate (0.08 g, 0.257 mmol), K2CO3 @4 ¥.08 mmol) and ICI (0.042 g, 0.257 mmol) in 2
mL of DMSO, intermediate 20 25 (0.048 g, O. % ] ,added. The reaction mixture was stirred
for 24 hours under nitrogen atmosphere. After completlonf\Q/ﬁhe reaction, it was diluted with ethyl
acetate WO 20194794436anCIH 582610000008 and waertiipilapensiera separated and the
agueous layer w mﬁpﬁgd;wﬁ&'}ylth ethyl acetate. The combined organic layer was dried over
anhydrous Na2S04, concentrated and purified &glumn chromatography to give 0.02 g product as
off white solid. MIR (400M1-1z, CDCI3) 5 ppmud). 6H), 1.0(s, 314), 1.5-1.7(m, 5 4H), 1.85-1.87(m,
114), 2.12-2.17(m, 11-1), 2.3-2.5(m, 1H), 2672 18F43.14- 3.18(m, IH), 3.49-3.45(m, 211),
3.06-3.67(m LA sk 800 s 4 S0nA 2792@) 3900 HioQan o 37(0, 3-62.2

Hz, 0.211), 5.52(d, J---52 (m, 11-1), 8.31(s, 114). m/z(M+H):
413.2.  Example®: @?&@1?@%‘)‘%""(@&(% &sﬁ%&?&ﬁ%ﬂﬁaﬁﬁf&mﬁmﬁﬁ%‘% J5*%%0xo0
10ethylamino)- 2@a%-&hmnét&ty%s&ﬂdﬁefﬁyt)méthylaﬁhn@mnmlmMrd@@B)@Mi@nepaped similar to
Example 24 usingjp E@J@@Qﬁ%i%%d%%v%t@@ﬁ&é@i&@ SR LMMBLAGRMEE o CREIS) 5 ppr

0.88(s, 311), 0. 96 %Héz 0. 99&; d3 ‘212‘1 .50-1.67(m, 41- 1% %4 l. 4 m 1 1),

2.42-2.73(m, 1H) "3 355 {Hr ‘W(&?ﬂ 65 5% ’ﬁ "%%F‘z e 6°§ﬁ'§‘ (m, 111), 5.37(d,
J-52, 0.2H),18. 39(@1%1%@%@ BISSEZE(1¥9, qbieipm@ew NFG, %nprmtsfw%fwﬂyrmwssz. Example 26:
2-(((15,3R)-3-(246p o) b2 li¢a ool datapyspelptintiyd fr2iane in dichloromethane.

ethylamino)-2,2 %glg&g%&g&l&g%}@g@@é@m@%|cot|non|tr|Ie Me NC NC

iMe Me
e, M H
" BaeHN NP,
N

. Off white sticky mass, 'H NMR (400MHz, CDCI3) 3 ppm: 0.85(s, 3H), 0.95(s, 3H),

15 1.27(s, 3H), 147 (s, 9HD, 1.50-1.53(m, 1H), 1.60--1.64(m, 1H), 1.95-1.99(m, 2H),

2.51-2.55(m, 1H), 4.28-434m, 1H), 4.48-4.50(m, 1), 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

BockN : N ~y
A
20 Off white sticky mass, m/z (M~100)+ H: 209.2.

© Step 2: (IR,35)-3-((2H-1,2,3-Triazol-Z-yDmethyl)-1,2,2-trimethyl eyclepentan

aminehydrochloride
HaC CHgy

Hig, MM
; F ~K
IO
N oo

HCl
A solation 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



20Step 1: 2-(((15,3R)-3-Amino-2,2,3-trimethylcyclopentyl)methylamino)nicotino nitrilehydrochloride
Prepared similar to procedure described in example 24 step 1 using intermediate 5 (0.2 g, 0.78 mmol),
and K2CO3 (G¥$2%1*9 B4 famol) in DMF, 2-chlorogyridine-3- 25carbonitfifef (F43%%4* %578 mmol) to
afford 0.057 g of desired product. MAR WO 2010/079413PCT/1B2010/000008 64 (400M1-Iz,
d6-DMSO0) 5 ppm: 0.8(s, 311), I.06(s, 311), 1.23(s, 311), 1.46(m, 1H), 1.65(m, 11-1), 1.77(m, 1E1),
2.09(m, 1H), 2.19{nvd 2lrbprBiSa(erankd 4y, BhdPhavdBiites vEE)reaioedaBaTedackd rawes, 1H),
; 5(3257395)(2 (32%05 %@ﬁe%%pl%ééc)ﬁ Wﬁ%@%ﬁﬂfl}?ﬁﬂﬁ(ﬁtﬁ% DMSO) & ppm: 0.85(s, 3H),

ano- roli
50xoethylamino)- 7 542} mme ie3 fé’é %ran%ﬁ) r%fc%t ’nltrl e %3(8 Iﬁ?’re‘é suspension of the
stepl intermediaté3i0d @), 6@3‘7 i%ﬁﬁo‘lﬁ)l(’fz@@?}}@ § 40y, IEDSHANGI)aftf-K1 (0.042 g, 0.257 mmol) in
2 mL of DMSO, iségrmediatesis(Q.-04819. R0 (amal} wasaddgindiv) reactiomenixiure was stirred

for 24 h under 10 n tro % fter 0 &eﬂ o gpggg[ Jign, it was diluted with ethyl acetate
and water. The sgpapae%ec? aqlﬁ(gous yeirﬁlv(\)/lg) g\’le;\@s c} fwice Wltﬁ ethyl acetate. The combined organic

layer was dried over anhydrous Nazsmgmﬁentrakgdnand purified by chromatography to yield the
product. 0.015g, Off-white solid. M.p.: 96- m 15 SExample 27;
(25,4S)-4-Fluoro-1-(2-((IR,3S)-1,2,2-trimethyl43((5H{t rOj—n

methyl)pyridin-2- ylamlno)methyl)cyclopentylammo)acetyppw&I|d|ne 2- 20earbonitrile Prepared
according to procedpiiagdesaiine dfineex aotyp| et 1 SugniRdihto (0-H3(teifl 0P nmetiay)apyridine in step 1.

28}19 %f{ vlvhlfeﬁl@émr%&é%tm? ©e¥ty 5@15? fmdi) ww&&%gpkﬁagﬂlﬁzd 8) @mpﬁmi 982(2 96;13)9
1H), (g 63-2. ili%)@‘lg é)%]% ‘35 gé‘%’égé‘]%%elaﬁﬁs)‘*’%d %ﬂﬂég )(d 1=9.2, O(:BnH)
5.0(d, WO 2010@@4@3@%@@@@@@1@;&6@@9@@% solid, Yieid: 0,025 g, Mp: 8457 °C. 'H

NMR (400MHz, CDCIy) 8 ppm: 0.87(s, 3H), 0.98(s, 3H), 1.07(s, 3H), 1.49-1.52(m,

TH), 1.63-1.71(m, 3H), 2.25-2.41(m, 1H), 2.50-2.55(m, 1H), 2.64-2.75(m, 1H), 3.34-

3.52(m, 2H), 3.52-3.78(m, 1H), 3.88-3.97(m, 1H), 4.38-4.49(m, 1ED), 4.51-4.53(m,

15 1H), 4.93-4.96(d, 1=9.2 Hz, 0.8H), 5.18(d, J=9.2 Hz, 0.2H), 5.32(d, J=50 Hz, 0.2H),
5.49(d, 0.8H, J=50 Hz), 7.57(s, 2H). m/z(M+H): 363.2.
Example 11: (2S,4S)—1-(2—({1R,3S)-S-{(iﬂ-l,2,3~Triazol-1~y!}methyl)- 1,22

trimethyleyclopentylamino)acetyl)-4-fluoropyrrolidine-2-carbonitrile

Me  we
th( .—é,\
g
20 Step-1: (1R,385)-1,2,2-Trimethyl-3-(1 H-1,2,3-triazol-1-yimethyljcyclopentanamine
Mg MeH '

Mg
3 N‘N

HCEHN LN

A solution of saturated HCI in ethyl acetaie (2ml) was added to a solution of the more
polar step 1 infermediate from example 9 in ethyl acetate and the reaction mixture was
stirred at roomtemperature 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-



1=9.2, 0.211), 5.31(d,0.211), 5.38(d, J=52, 0.811), 6.35-6.43(m, 111), 7.51-7.53(d, 111), 8 25-8 28(d,
111). rn/z(M+H): 455.2. Example 28: (2S,4S)-1-(241R,3S)-3-[(1,1-Dioxidoisothiazolidin-2-yOmethyl]1,2
,2-trim ethyley?i8 Y&Hty¥ak itio)acety1)-4-fluoropygrolidine-2-carbonitrile B-EEg010/000008
(1R,3S)-3-[(1,1-1Dioxidoisothiazolidin-2-yl)methyl] N-tert-butoxy carbonyl- 1,2,2-trimethyl
cyclopentanamine To a stirred solution of intermediate 5 (0.2 g, 0.7 mmol) and triethylamine (0.12
mL, 10 0.85 mmajdimdithlocihethme Hiiidtabresan.018)C 4dibtddoropdtie Eiillfaniichloride (0.09 InL,
0.7 mmol) was aglgegs Adiek @d&thg)r%gg@gmlgnQWﬁe was diluted with dichloromethane, washed with

water, dried with aZS rude t rlaI i silica column using ethyl
acetate and hex&h f?éé éﬁgﬁg &Oﬁ% Enla% %2%'@{ lhBr}’;};lethanol To this
NaOMe (0.063 g%%’@PEBWﬂY@@WWde@WWTFeHW W@@P’Nﬁeatmosphere. After 24 hours, reaction
mixture was concentrated, residue dissolved in eff getate. Ethyl acetate layer washed with water,
brine, dried over Na2S04 and concentratedo,Criek mﬂ\purlfled by silica column using ethyl
acetate and hexane. 111 NMR (400MHz:0003) 5 \7‘6/(5 3H), 0.96(s, 31-1), 1.18(s, 3H), 1.36(s,
9H), 1.79-1.96(m, 2H), 2.22-2.280,211), 2%?[ 20IH), 2 90(m, IH), 3.10(m, 211), 3.20(m, 211), 4.43(s,
111). m/z(M-gH) 261.2. Step 2: (1R,3S)-3-[(i,1-Dioxidoisothiazolidin-2-yl)methyli-1,2,2-trimethyleyelo

pentanamine hym%h@@&uoﬁﬁgwpﬁmmdzﬁghIw&ﬁhﬂoﬂcﬁi@ﬁﬂtéﬁnﬁdh}ms added to a
solution of the stm%% %Sgrmedl te (Or e%g ‘HSFL. %kl%g‘l 91'5139'["@’17@ % ag@% &gﬁactlon mixture was
th

stirred at room tem er%ture or two e soli at se arate was washed Wlth ethyl acetate

to afford 0.28 g FHésreahidduet QEPNWS(%WF@ZmG’Eﬁ@f @Weﬂ ofordsdhe1 o(s, 311),
1.32(s, 3H), 1. 87&&&(@&&&9 03[!79@-31: 981msclid- 1H NOE(renoM)z3 AB(H) A hm3 &, 1H), 4.5(s, 1H),
4.96(bs, 1H),6. 58Sl ko8 3565, %)1%21(%(&1%&&61163178@ 3,

5Step3:(2S, 4S) a?n% 1-Dioxidoisothiazalidin-2- yl%

trlmethylcyclopeﬁtﬁ ﬁ%‘)ajr ’t)?/iéf #BropYrblidinE - EEHbh fﬁ@g@?nél'p/lé ?r?e? %8 stirred
suspension of th%xé@@%%mﬁﬂldté%@m GHD. 4045 dnirbR KA B {0816 0 gH1I29.“mmoft and 1(1
(0.067 g, 0.405 MMk Hpc2yash 9@@M§1@; inteirediate, 10s20. (0:A69). 86435 mmol) was added. The

reaction m|xtureF\£\£§1t% wggd gwa i) (#ﬁg%}% 2{{5‘%015(1}36;1:1@1&@@? m&lﬁ %gf the reaction, it was

diluted with ethy ueous was washied twice with ethyl

acetate. Thé%oﬁ%ﬁ@%&rﬁ&%%?%@%’éﬂ -Soeroartiplifirss2eanegirioncentrated and purified by
chromatography to yield the product as 0N912 , Oﬁ,‘g;’}ge solid. M.P.: 126-128 C. 15 NMR (400MHz,
CDC13) 8 ppm: 0.88(s, 3H), 0.96(s, 3H), n42-1.44(m, 111), 1.66-1.68(m, 211),
1.70-1.80(m, 111), 1 83-1. 85(m 11-1), 1. 2 04(m, T11){ 229- 2.36(m, 2H), 2.52-2.53(m, 111),

02 Hz, 0.8k Lo ot g o et i By AR Sy, 0 LR
415.2. pomt 142 144 °C. HNMRMOOMHZ CDClg)Sppm 0.87(s, 3H). 0.98(s, 3H), 1.07(s,
3H), 1.46-1.52(m, 1H), 1.56-1.66(m, 2H), 1.68-1.72(m, 1H), 2.25-2.41(m, 1H), 2.52-
20 2.55(m, 1H), 2.64-2.68(m, 1H), 3.30-3.34(d, 1H), 3.45-3.49(m, 1H), 3.56-3.6(m,
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, J=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,
=51.2 Hz, 0.8H), 7.57(s, 2H). m/z(M+H): 363.2,
Example 13: (2548)-1-2-((18,3R)-3-((1H-1,2,3-Triazoi-1-yhmethyl)-1,2,2-
25  trimethyleyclopentylamine)acetyl)y-4-fluoropyrrolidine-2-carbonitrilemethane

sulfonate



20Example 29:(25,4S)-1-(2-((15,3R)-3-[(1,1-Dioxidoisothiazolidin-2-y1)methyll- 1,2,2-trimethylcyclo
pentylamino)acetyl)-4-fluoropyrrolidine-2-earbonitrile ome NC Prepared similar to example 28 using
intermediate 120QAEY 1 bff-white solid. M.P: 1715174 C. NMR (4001VELHABSDCOMSYS ppm: 0.86(s,
311), 0.88(s, 311), 1.06(s, 311), 25 1.43-1.44(m,1H), 1.66-1.68(m, Hi), 1.70-1.80(m, 111),
1.83-1.85(m, 111), 1.98-2.04(m, 111), 2.29-236(m, 311), 2.52-2.53(m, 111), 2.76-4.2(m, 1011), 4.8(d,
J=9.2, 0.8H), 5.12(d, J=9.2, 0.211), 5. 25(d, 1=51,2%@211), 5.35(d, J=51.2, 0.811), m/z(M+H): 415.2.
WO 2010/079413PCT/B2010/000008 6 Nx&mpﬂe '..'(@S,4S)-1-(2-((IS,3R)-
3-[(1,1-Dioxido-1,2-thiazinan-2-yOmethy11- 1¢%$%ﬁt et “Iéhyelo '
pentylamino)acetyl)-4-fluoropyrrolidines2-carbonitrile ep 1:
(15,3R)-3-[(1,1-Dipmicbstidahiazrmmis-y wéaerzdaritiethyieire s Batandfiite To a solution of
intermediate 124Q3YSs@inkOnnrmaipineraian witend dolmitans sullanes(fhag)fiok noihol) was added

and stired over gt 16 ois ROSPAQHS QXYCHIPRIEAS,AS Ml pMAD M added and stied for

another 6 hours. action mixture 10 was concentrated and to this was adde(g 50 mL ethyl

acetate. The ettigrantstareshe) ity Lxh a9y RiAsAdR REHPWEE L BriR&CBAREWth anhydrous
Na2S04 and cosfceniralgoidpicsatie HHaeIRI (puviieg Bpak)rhipancdlofm Bhohdétography using 2%
methan)n ot Ias, 14 MR SO0 iy BB R0 St g8, 51 116
3.18-3.2(m, 21-%3?71?1%&%% 1521 tgb’%z%éss%%‘l@(&‘ééﬁéﬁ%%m”%m .
3-1(1,1-Dioxido-HR-4fezAan- P hidtyi (m, 215D, fifd ctigg(m. 1H), 5.08(d, =94 Hz, 0.8H),
cyclopentylaming)age tyd-4 Haropyrsiidinesd-earh ot es virdR A (Hivie (NGBS 0.81¢a stirred

suspension of tF s% ediate ?316% , 0.5 mmol), K2CO3 (0.138 g, 20 Immol) and K1 catalytic
amount in 2 qung' ??ﬁ%?%@jiéé 4 (g'.085 , 0.45 mmol) was added. The reaction mixture was

stirred for 8 h uAteFRE2 atrbspHeftSktdirgmpreisiRoSbadHmeRs dhiREdiRft-ethyl acetate and
water. The layerameseiseprraietlandhthe agipordifye?-wabondghed twice with ethyl acetate. The

combined ny Mg
it SL/“ i woH
= OO
o

F
15 Step-1: ((18,3R)-3-Amino-2,2,3-trimethylcyclopentyly(piperidin-1-yhmethanone

hydrochloride)
I
Me% . §H M

o
. ’ Hel b
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 (I1R,38)-1,2,2-trimethyl-3-
(_piperic%ine-i-carbonyl)cyciopentylcarbaxﬁate, To the solution of tert-butyl (IR,35)-
1,2.2-trimethyl-3-(piperidine-1-carbonyl) cyclopentylcarbamate in ethyl acetate was

25 . édded hydrochloride solution in ethylacetate and stirred for 2 b to afford ((18,3R)-3-
amino-2,2,3-trimethyleyclopentyl)(piperidin-1-yl)methanone Ahydrochiozide.‘H NMR



organic layer was dried over anhydrous Na2S0O4, concentrated and purified by 25 chromatography
using 2 % methanol in DCM to yield the product; white solid (0.02 g).M.P.: 186-190 C. lI-1 NMR
(4001valz, d6ENEY@HEm: 0.86(s, 311), 0.95(m,;3H), 1.1(s, 31-1), 1.4LTEEMIELLY, 1.83-1.98(m,
2H), 2.04-2.18(m, 2H), 2.2-2.4(m, 111), WO 2010/079413 2.62-2.70(m, J=9.0, 0.2H),
PCT/1132010/000008 68 111), 2.94-3.05(m, 3H), 3.18-3.92(m, 614), 4.94(d, J=9.0, 0.811), 5.12(d,
5.3(d, J=52.1, 0 2ddwik, 4\ J5-Fraal 0 ORE rn iz (Mst B8, 429.4, 3BExampladdin, 6H), 1.94-

(25,45)-1-(24(1R,3S)-3-((11]1-Tefrazo)z1- 1)-1,R,2-tki leyc INo)
acety0-4-fluorop|)3y§0§‘%d iﬁ%ﬂZl%ég’b%ﬁﬁfiighﬁ%é[gt%@aﬁigﬁggﬁé%é 5‘4%%%@?3 %C%EC@IE%&%%QStep 1: tert-Butyl
(1R,3S)-34111-te4tnzen- {2 thPhéBipyre-b-G-tRdih by dripetith - aipsrivae rerePesilition of
intermediate 5 inatelaaridich)mbiaNdisind 2ratbytontioformate 10 (0.25 mL) was added and the
reaction mixture refluxed for 6 h. The reaction wHasge.@oled to room temperature and ice-cold water (20
mL) was added, extracted with ethyl acetate) The-¢ :gce te layer was washed with saturated
NaHCO3 solution, water, brine, dried with-anhydr \ 04 and concentrated. The crude product
was purified by column using 50% ethyl%;itate in hexane.*I-1 NMR (400MHz, CDC13) 15ppm:
0.95(s, 3H), 4.12(s, 3H), 1.27(5, 31-1), 1.48(s, 9H), 1.69(m, 2H), 2.350n, 21-1), 4.24(m, 11-1), 4.54(m,
2E1), 8.58(s, 11ntprmeigil-2p1Y0940.2. Gtepnmol) was added to a stirred suspension of step-1
(1R,3S)-3-((1H-T.etragekd-ymethyp 1 2wty matbyl ey cfogentanamineriy@roshioride Nr-N HCI 20 A

solution of saturatedll# Iécfi“i’? %g@qggag%g%ém R gﬂ@&%pﬁﬁ{g%@&% the step-1 intermediate

(0.159, 0.48 mmtrf)nB0 acetate and the reaction mixture was stirred at room temperature for two

hours. The solid4fi&t sepalFsased dhsetas e R tRUTE state b st St et g8t desired product.
IHNMR (4000 Hzxit6+EMB0pippinc«8 1 (s Bfzth); B8 s/28Bkjed (RB(sniBtdiput BEGH; 21), 1.66(m, 1H),
23(m, 1H), 252.36{Mnddibl triAbMrelifbbatyreblis. Hik Guke (Badd-WasOpfhiRa Ik Bhumz(M+H): 210.2.
" chromatography using methanol in dichloromethane to obtain 0.01 g of desired
compound as semi-solid. 'H NMR (400MHz, CDCls) & 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, }=9.2 Hz, 0.8H), 5.30(d, }=51.2 Hz,
0.2H), 5.32(d, 1=51.2 Hz, 0.8), 5.7(d, }=9.2 Hz, 0.2H). m/z(M+H): 393.3.
Example 15: (2548)-4-Fluore-1-(2-((IR,38)-3-((4-(hydroxymethyl)-1H-1,2,3-
triazel-1-vi)methyl)-1,2,2-trimethylcyclopentylaminojacetyDpyrrolidine-2-
carbonitrile

Me me

Q Me:
CN )k/!_[ T {\H
N A
N

NN

n
3 .
OH

Step 1: teri-Butyl QR,SS}~3-((4—(hydroxymethyl}-1H-1,Zﬁ-triazoi-i-«yl}methyi)-
1,2, 2-trimethylcyclopentylecarbamate

e
Mg e
L= +H
BocHN >
NN

"

s N

20

oM
A suspension of intermediats 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)



Step 3: (2S,4S)-1-(24(1R,3S)-34(111-Tetrazol-1-yl)methyl)-1,2,2-trimethyl
cyclopentylamino)acetyO-4-fluoropyrrolidine-2-carbonitrile methanesulfonate WO 2010/079413
69PCT/1B2019RY000B4H,SO,H To a stirred suspgnsion of the step-2 ’tEIHEHYANENS.00 g, 0.47
mmol), K2CO3 (0.25 g, 1.8 mmol) and KIT (0.078 g, 0.47 mmol) in 2 mL of DMSO, intermediate 20
(0.088 g, 0.47 mmol) was added. The reaction mixture was stirred for 8 h under nitrogen 5
atmosphere. Aftetf€ottistetitoh o thatraessrnperats dihiteekyoith dieyraaisthréaing Water. The layers
were separated afachilg agsaaus mbefeaaﬁwaghﬁdﬂwie;@ \Ai'ltbheﬂilyhﬁcmgemﬂhausnmbined organic
layers was dried nh d Nﬁﬁ ted an lﬁ%b a phy using 2%
o ke e ﬁ% lpnéuct tain d(3 5095

methanol in dichloromethane fo yie uct 04 D 11 mmol) was

dissolved in ethyPHeetas 2hd thidns: ddﬂéﬁ rﬁ%lhéﬁ@%l%ﬂi@%fﬁl(@f@léﬁﬁt dX1 mmol) diluted in
ethyl acetate andistred 1oy 425ts, THie ST Est hED, scfsaratar] DR de avtaty:wakshed with ethyl acetate

d dried. Yield: ; ) 15 5.53(d, 3=52.2
s Y AR PTG AR s A S

52.2
2S,45)-1-(2-((1S, ‘fiﬂ "é""& E‘P’Sf?é% i %/l)methyl) 1,2,2-trimethyl
cyclopentylaminoMeety1)-4- quoropyrrolldlneMg % QIOI’]I'[I'”e 20Prepared similar to example 31 using
intermediate 12. 0.03 g Off-white solid. Melf] @ "“}51-154 C. Il-1 NMP, (4001V1Hz, CDC1.3) 5
ppm: 0.95(s, 61-1), 1.2(s, 311), 1.39- 1.42(m, 1H), 1.5 4(m, 411), 2.33-2.4(m, 2H), 2.66-2.74(m,
11-1), 3.28-3.32(d, 1H), 3.43-3.47(d, 1H), 3.69- 3.93(m9§—5)4 4.49-4.53(m, 2H), 4.94-4.96(m, 111),
5.32(d, J=54 Hz, ® Piyyio of(etuaigh i} ipegi)agten (3 mild Masaddente | poBEdn2f I8 Ekample 33:
(2S,4S)-4-Fluproilint2iciRi3 8)23 2, 2trmeing <hinosphalfaarsetiytdn mixture was stirred .
cyclopentylaming)agety PRy oliding: %a%%{ag@'¥ﬂ§séfva‘%r§e &QAQZ%%%%P@P @a 019/Q00008

Stepl:tert-Buty1(1R,3S)-1,2,2-trimethyl-3-(m q%ho InO thyI cyclopentyl car Amate bintermediate-3
was heated in mé?ﬁﬁfﬁf gesited arederfe FhRMR FEMEECEoRMSRIrarta 8- Bistrddint Bater, extracted
with ethyl acetateHrganie Eyen separaind] MasheH)Wiltswater), drisduwvith)anhgeious Na2S04 and

concentrated. Thg 4, §|g;§f Mg puriied; By, stica.colrps. sisgmatography using dichloromethane and

methanol. II- 1 NMR
Step 3  (28,48)-4-Fluoro-1-(2-((1R,38)-3-((4-(hydroxymethyl)-11-1,2,3-triazol-1-

yl) methyl)-1,2,2-trimethyleyclopentylamino)acetyl)pyrrolidine-2-carbounitrile

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 munol), 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 mixiure was diluted with water and
exiracted with ethyl acetate. The organic layer was dried over anhydrous NasS0y 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, CDCls) 8 ppm: 0.93{54
3H), 0.98(s, 3H), 1.04(s, 3H), 1.41-1.73@1, 4H), 2.35-2.38(m, 2H), 2.65-2.73(m, 1H),
3.34-3.51(m, 21), ‘3.63-13.77(:3}, 2H), 3.88-3.94(m, 1H}, 4.21-4.49(m, 2H), 4.79(s, 2H),



1H), 2.42-2.49(m, 411), 3.68-3.71(m, 414), 4.51(s, 1H), m/z(M+1): 327.3. Step 2:
(1R,38)-1,2,2-Trimethy1-3-(morpholinomethyl)cyclopentanamine hydrochloride Me, e Me H2N \ H
15To a solutio®P8té|i*diitermediate in ethyl acetate, 3 mL of saturate8HERICI I Ey| acetate was
added and stirred for 2 hours. The solid that separated out was decanted and washed with ethyl
acetate and dried.NMR (400MHz, D20) 5 ppm: 0.90(s, 311), 1.06(s, 3H), 1. 35(5

3H),1.72-1.74(m AM)dl 8321185 SHDH),02(@8=2213£n%, 20 4),32(@.3-2 PHA). ZEY §,Bd]1 6=3L25(m, 41-1),

? 51-3. )61(m| 21-0, 3820 37%:5( mlgpgmmﬁr?-gbﬁg(m 21-1), m/z(l;]/|+1) 2|27 .3. Step 3:
2S,4S)-4-Fluoro-1-(24(1 2.2-trimet inomet clo
pentylamlno)ace@/f)aéwg('bhd (%gﬁasér? ﬁ‘ﬁ‘é‘yﬁﬂé 6‘%\5{7}3}‘3 @&ﬁé% RS fedimediate (0.097 g,
0.42 mmol), 1(20@9%@*138@*@@ idolyimsthyier sop¢eidanigoacetyiinyolplidiredt. of DMSO with
intermediate 20 (£h6Qigi16.42 mmol) was carried out similar to step -3 of example-1 to afford off-white
hygroscopic : Me pa

H
Q/”\/“w@”“\hl—{&
. g(»
£

Prepared according to procedure described in ExampieD?S using intermediate 11. 0.14

g; Melting point: 76~78 °C. "H NMR (400MHz, CDCls) 8 ppm: 0.93 (s, 3H), 0.96(s.

3H), 1.06(s, 3H), 1.41-1.70(m, 41}, 2.35-2.3§§(m, ZH), 2.69-2.73(m, 1H), 3.29-3.96(m,
16 5H), 4.29-4.45(m, 2I0), 4.79(s, 2H) 4.94(d, J=9.2 Hz, 0.8H), 5.02(d, ]=9.2 Hz, 0.2H),

5.32(d, J=51 Hz, 0.2H), 5.4(d, =51 Hz, 0.8H), 7.52(s, 1H). m/z{M-+H): 393.2.

~ Example 17: N—(((]_S,3R)-3-(2-((?.S,4S)-2~Cyano~4—ﬂuumpyrro}idin-l-yi)-l-
oxoethyl amina}-z,2,3-trimethylcyclopentyi)methyl)methanesnifonamide

%:E z
%\2)\/ U'\H o

i5 Step -1 N-{[(15,3R}-3~ tert—Butoxycarbonylammo—z 2,3- trimetilylcyclopentyl]

methyl}methanesuifonamlde
e, Me

{\H
ME/{" Bl ﬁ
BocHN - HN”’““ﬁ“"CHa ‘

To a solution of intermediate 5 (0.22 g, 0.85 mmol) in dichloromethane, triethylamine
(.11 g, 1.06 mmol) was added followed by meihane 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 mixiure was extracted
with dichloromethane. Organic layer was separated, dried with anhydrous Na;SQ, and
concentrated. The residue was purified by column chromatography using 20% ethyl
acetate in hexane. 'H NMR (400MHz, CDCly) 8 ppme: 0.81(s, 3HD), 1.03(s, 3H), 1.31(s,
25 3H), L4(s, 9H), 1.96(m, 45), 2.96(s, 3H), 3.23(d, 1H), 4.13(m, 1H), 4‘.48(bs, IH).
Step 2: N-(((15,3R)-3-Amino-2,2,3-trimethyleyclopentyl)methyDmethane

- suifonamidehydrochloride



WO 2010/07941371 solid (0.032 g).IHNMR (400MHz, CDCI3) 8 ppm: 0.86(s, 311),
PCTI1B2010/000008 0.96(s, 310, 1.06(s, 3H),1.33-1.38(m, 211),1.81-1.86-(m, 1H), 2.0-2.03(m,1.5H),
2.22-2.28(m, BB TLB A43(m, 5H), 2.64-2.72(qsk13), 3.35-3055(m, 2ROTZEEGBFBIM, 61), 3.88-
3.97(m, 1H), 4.95(d, J=9.2 Hz, 0.811), 5.35(d, 1=9.2 Hz, 0.214), 5.40(d, 1=52.2 Hz. 50.210, 5.45(d,
J=52.2 Hz, 0.8H). miz(M+H): 381.3. Example 34: (25,45)-4-Fluoro-1-(2415,3R)-1;
2,2-trimethy1-3-(morpholino methyl)cyclopent 'f’hno)acetyl)pyrrolldlne 2-carbonitrile Me ANN,,N) C.,
0 Prepared shnilar to example 33 starting fro -@ TS etsd@te 10 mid mopholine in Step-1.

HD
A solution of saturated HCI in ethyl acetate (2 mL) was added to a solution of the step

i mtcrmed;ate (0.09 g, 0.27 mmol) in ethyl acetate and the reaction mixture was stlrred

at room temperature for two hours. The solid that separated out was washed with ethyl
5 acetate to afford 60 mg of desired product. 'H NMR (400MHz, dg-DMSO) & ppm:

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)-3-(2-((28,45)-2-Cyano-4-fluoropyrrolidin-1-yI})-2-oxoethyl

amino)»Z,2,3~tr§methyicyclapentyl)methyl)methanesulfonamide

HM

)\/N
4 GH
- Y _cn,
/
H
¢ i \‘6
L

To a stirred suspension of the step-2 intermediate (0.06 g, 0.22 mmol), K2COs (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

ﬁ\m

10

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 NapSO, concentrated
and purified by chromatography to yield 0.018 g product as off White solid. Melting
point: 157-160 °C. 'H NMR (400MHz, CDCI3) § ppm: 0.8(s, 3HD), 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), 2.7%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, I=51.2, 0.2H) m/z (M-+H): 469.2.
Example 18 N—(((,"iR,SS)-3~(Zu((2S,4S)HZ-Cyan0—4-ﬂnnropyrralidin—lel)-Z-
oxeethyiamine)-2,2 3-trimethyicyclopentylmethyymethanesulfonamide

25  Prepared using intermediate 12 according to procedure described in Example 17

)\\/ﬁﬂ
W \x

E

0.047g, off-white solid. Melting point: 154-157 °C. 'H NMR (400MHz, CDCl;) 8
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),



10 0.01gm, Off-white hygroscopic solid. Melting point: 163-166 C. NMR (400MHz, CDC13) 5 ppm:
0.82(s, 310, 0.96(s, 31), 1.08(s, 3H), 1.33-1.38(m, 213), 1.80-1.85-(m, 114), 1.99-2.03(m, 111),
2.17-2.23(m, W9 22@E2141(m, 5H), 2.64-2.72(q, 50, 3.31- 3.35(d, 11 B BIBHL/EHHE, 111),
3.66-3.70(m, 611), 3.75-3.79(m, 111), 3.89-3.98(m, 1H), 4.95(d, 1=9.2 Hz, 0.8H), 5.25(d, 1=9.2 Hz,
0.211), 5.38(d, 1=51.1 Hz, 0.21), 5.5(d, 151=51.1 Hz, 0.8H). m/z(M+H): 381.3. Example 35
(25,45)-4-F1uorc>3 324518, 3R)-3.7.2-6Atre th) 1282 SPhoherd 05 (m, 2H), 3.21-3.33(m, 2H),
methypeyelopentyfarp i@ ace Y Roydr oHelinesd; em&mmhﬁjaﬂjm&iﬁmuﬁ@me Me me NCO
2CH3S0311 Example @4&?@, rq@sgéﬁg g?gz%gl)ggy c%lssojiv)%ﬂ l% ig,celt »10 this was added (34
ulfonic aci uted in €

20 mg, 0.36 mmol methanes y acetate. an stirred r2 h. The solid that

separated out wSWEBAAEW LRt imrdtrs PRt -dribyr e enssngsuiitnteisid. Melting point;
220-225 C. II-1 NMR (400MHz, D20)8 ppm: 1M§i"(‘=s53H) 1.14(s, 310, 1.36(s, 3H), 1.7-1.74(m, 111),

1.90-1.93(m, 111), 2.1-2.17(m, 114), 2’ B. =52.0 Hz, 0.213), 5.5(d, 1=52.0 Hz,
0.8H). m/z(M+H): 381.2. Example 3 5,45)-4-Huoro-1-( ,35)-1,2,2-trimethyl-3-(pyrrolidin-l-y1
methyl)eyelopentylamino)acetyl olidine-2-earbonitrile WO 2010/07941372PCT/1B2010/000008
Prepared accord%@’t& ¥= Eitais) i o e pisidnsmidamstip i, 1ikipmeby: 2244 81670
cm4; 111 NMR (Gkiapsktlo0 B 0.81(s, 311), 0.93(s, 31-1), 1.10(s, 3H), 1.63-1.70 (m, 5H),
1.95(m, 21-1), 2.30-2.71(m, 814), 3.35-3.97 (iii, 511), 54,94 ¢dd, dd, J=4.4 &13.6 Hz, HD, 5.25 (d,
J=9.2 Hz, 0.2H), 5.35 (d, J=9.2 Hz, 0.811) Fa(d> J=24 , 0.2H), 5.48(d, J=48 Hz, 0.811); nth
(M+1): 365.3. Example 37: (28,48)-4-Fluoro-1 £SF§) 1, 2 2-trimethyl-3-(pyrrolidin-l-y1
methypcyclopentitamisditicetyppyteatictiae- 25 edrbogithles memie inedi@ictGRtepareddsimilar to

example 33 fartipgfyemifeor. mt%rra%dlaﬁﬁlé@ arﬁb&xﬁegysimlf&%ﬁ&ldwmt@ss “@ c¥lelting point:
123-126 C. 111 NM@ (YO Aﬁ}l_ﬁ DEZO m 0.79(s, 3H), %9 s, 311) L %%5 . 1.40-1.44(m,
11-1), 1.60-1.63(M DA 1§ é‘% T i p“éﬁ‘ﬁ JGIRPAE) %‘Zr‘ﬁ“ %), 2.64-2.68(m,
1H), 3.3-3.34(d, Mﬂ)iﬂs’f%bystsé@rﬁ”&lmyhlsr@meﬁmmmhe PH¥NTS, @sﬂs @%ﬂ(r«rﬁasm)wzﬂgwm%(m 1H), 5.22-
155.48(m, 114). daike] MhtiR)yind6frded tampiedd8was purified by column chromatography using

(28,4S)-4-fluoro-1(2-PR,38): 3x((R)- 3o mer%'fgme Yb pom o 7365, 6FD, 0.95(5, 3H),

methyl)-1,2, 2 trlme hyleydopentylamino)acet nitri
1.41 (s, ﬁ) 1.82(m, 2H), 1.91(m, 2H), 2.76(m, 1H), 3.05(d, 1H), 4.31(d, 1H), 4.43(bs,

1M, 7.21{m, 2H), 7.87(d, 2H). m/z(M+H)‘ 415.1.
Step 2: N-(((15,3R)-3-Amine-2,2,3-trimethylcyclopentyl)methyl)-4-fluorobenzene

suifonamide hydrochloride

20 A solution of saturated HCI in ethyl ace:tate (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 ethy! acetate, "Hl NMR (400MHz, dsDMSO) 5 ppm: 0.74(s, 3H), 0.92(s,
3H), L13(s, 3H), 1.27(s, 1H), 1.62(m, 1), 1.84(rx, 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~{({15,3R)-3-(2-((28,48)-2-Cyano-4-fluoropyrrolidin-1-yl)-2-cxeethy!

amino)-2,2,3-trimethylcyclopentylymethyl)-4-fluerobenzenesulfonamide



CNHMe Me N "17Me  Prepared similar to example 33 starting from intermediate 3 and
3-hydroxypyrrolidine. 200.01g, Off white solid; Melting point: 130-135 C; 1H NM.R (4001v114z,
CDCI3) 5 ppni¥0.83¢478131), 0.93(s, 3H), 1.06(s, 3§1),1.35-1.42(m,1H) CEABIITB{HE:14),1.85-
1.98(m, 311), 2.15-2.51(m, 5H), 2.64-2.68(m, 21-1), 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, 11-1), 4.94(d, .1=8 Hz, 0.811), 5.35(d, J=8.0 Hz, 0.214), 5.4(d, J=51.2
Hz, 0.2H), 5.45(d, J=51.2 Hz, 0.811). /z( +1p. B84 2 WO 2010/07941373PCT/182010/000008
Example39:(2S,48)-4-Fluoro-1-(2-((1R; ’ ,‘ s ridin-1-y1
methypeyelopentylammo)acetyl)pyrro ine-2- earonltrll& e -Me "I-1 Prepared S|m|Iar to example

33 using intermedgipie . anchHIRRNIFIBEH 44 A07nHRAIY AU Sl Mptinerpoing! ¢100-103 C. 11-1
NMR (400MHz, C'%%Bﬁn gflgo # , s 3H), 106 < 311), 1 9|417§ 2H), 1.55-1.57(n,
4H), 1.62-1 .65(rf f%"g 7‘? gﬁ ‘l; D] @L-pf BV Q. dnemesined. 6 $%3.2 36(m, 411),
2.64-2.72(m, 1118, @lﬁengls@(?-ﬁs 2ddgyl. 3"1@6@0?154@!%9 ‘@88‘?186@8@111]11%%@14@0@:9 2 Hz, lli),
5.28(d, J=522 Hatndphcky, D.ALE bmpliddar AeSkddidn/ Z(Md‘d‘ﬁ}lﬁﬁ?@\%tﬁ-@thyl acetate and
Example40:(25,45):4- 'ﬂlé%g?eﬂs @?e%eléf)?aﬁée 5% ﬁé‘%“%é@ '%@'&e“c i Yok ¢e with oth

methyl)cyclopentylamln cety pyrroli dlne arbon |tr| ared Similar 1o exam Ile 35 using
intermediate 10 élﬁ H@@ ﬁg@gé@.}@l‘é@fﬁs dried over ydrous NapSOq4, concentrated
and purxfied by chromatography to vield 0.017g of product. 'H NMR {400MHz,

CDCls) 8 ppm: 0.58(s, 3H), 0.85(s, 3H), 1.07(s, 3D, 1.14-1.23(m, 1H), 1.51-1.52(m,
10 2H), 1.64-1.79(m, 2H), 2.55-2.71(m, 2H), 2.89-2.96(m, 1H), 3.38-3.99(m, 5H), 4.5(d,

J=3.2 Hz, 0.2H), 4.95(d, }=8.2 Hz, 0.8H), 541(d, =52 Hz, 0.2H), 5.55(d, }=52 Hz,

0.8H}, 7.12-7.16{(m, 2H), 7.76-7.87(m, 2H). m/z(M-+H): 469.2.

Example 20: N-(((1R,38)-3-(2-((28,45)-2-Cyano-4-fluoropyrrolidin-1-y})-2-

oxoethyl amin0)-2,2,3;trimethylcyci0pentyl)methyl)—ti-ﬂucrobenzenesuifanamide ‘

Me pra

U?“
H
\\

_ﬂ—N—-S
15
Prepared using intermediate 12 according to pmcedure 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, }=53.9 Hz, 0.8H),

7.13-7.18(m, 2H), 7.79-7.83(m, 2H). m/z(M+1): 469.2.

Example 21; N-(((IS,3R)—3-(2-((2S,4S)uz-Cyano-é-ﬂnoropyrmlidin~1~yl)-2—

oxoethyl amino)-2,2,3-trimethylcyclopentyl)methyl)-2-flucrobenzamide

Me
F
25  Step i: tert-Butyl (1R,38)-3-((2-fluorobenzamido)methy)-1,2,2-trimethylcyelo
pentylcarbamate



solid. Melting point: 135-137 C. 11-1 NMR (400MHz, CDCI3) 5 ppm: 0.93(s, 314), 15 0.95(s, 3H),
1.04(s, 311), 1.39-1.42(m, 1H), 1.61-1.88(m, 711), 1.98-2.01(m, 311), 2.25- 2.34(s, 611), 2.63-2.71(m,
1H), 3.3-3.34(d016M0/@48:3.53(m, 114), 3.55-3.974m, 311), 4.95(d, J=9ECHEDI8MNB33(d, J=9.2 Hz,
0.211), 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-(2-01R,35)-3-((4-hydroxypiperidin-1-y1)
20methy1)1,2,2-teimethyleyclopentylamino)acetyppyrralidiae-2-earbonitrile Prepared similar to
example 33 using intermediate 3 and 4-h9ﬁrﬁ§ﬁ@midi Noir-4113.9-Hac CH3 N 0.007 g Off white
solid. 11-1 NMR (400MHz, CDC13) 5 ppm: 0.83(s, 31%), 0.93(s, 3H), 1.06(s, 31-1), 1.55-1.64(m, 511),
1.86-1.94(m, 3EL) 2. OcduliBh Mo Sirdedide35 (1011140 25 243808 4b (Alchldrab)etBabd-@d 4(m, 311),
3.38-3.47(m, 2H),.3,66-3.780n,.21 - WA P B 3.94(m, 1H),
4.93-4.95(d, ngl.ﬂgﬁif i“f)@%bg(c]il,&_ 381%%1%‘3)\1/4!2‘ Lé%o%%%ﬁﬁ%%?%gﬁ%@%%%ﬁ?%g(M+H): 395.3.
Example 42: (252495 208 |76 107210%4: B 3o 1romperfiie Rl SoppAo YR OIS i Bheny!
sulfonyl)methypeyigiajtienty|dichilocyacbiytipiier otigirie 12ygarbo itslied with water, -dried and

Stepl:tert-Butyl(1R 3t 21 ime taydvidA-craivipioinhenyihiometem), cyelopentylcarbamate To
a suspension -of Intermediate-3 (0.40 g, 1.19 mmol#‘an C ﬁmgggbonﬁe_ﬁgi 72 ]%{hlo '2.98 mmol) in
DMF, 4-(methylstiftify BERiopfEibl 118 41308 ridtf Trad kddé4 End e 1éHBioh heated at 80 C
over night. The réaétimri Mixtaeelpdly8@ithd WardrMxitdeBWith ethyl acetate, washed with water,

dried with Na2SQg¢pndceneeniiaiacilhe 1esidueyasdsfiiad) byaplrmussing ethyl acetate and
hexane. 0.2?85 g,hOff hu@w%e&gl' bIII NMR (400MHz, CDC's) 5 ppm: 0.85(s, 31-1), 0.94(s, 31-1),
1.30(s, 3H), 151 ¥ 7P BB Y0 (m, 51-1), 2.14(s, 311), 2.63-2.70(m, 1H),3.03- 3.06(m,

1H),4.48(s, 1H), 7.16-7.19(m, 211), 724‘%%& “afz{M-100) H: 296.2. Step
2:(1R,35')N-tert-Butoxyearbonyl-1,2,2-trimgdhyl- 25414 ylsulfonyl)
phenylisulfonyl}methypcyclopentanamine 20 To a dichloromethane solution of step 1 intermediate

(0.274 g, 0.69 mi&Nuirey B EHMTBT s B R ¢a) 1499940 4 PRl added and stirred
at room temperafurecfordiaro{irs] Redctonlmixttneé aegdihtdd sndiextragtedweitktidighloromethane,

washed with NaHGQ3 sqliion.ane- duedwithranhydransdNagisddaand caaeentaiag: The compound

obtained was purified by silica column
© ISS P acetate tg af}or% 30 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, LH), 1.9(m,
1H), 3.33(m, 2H), 7.27(m, 2H), 7.54(m, 2H), 8.33(bs, 3H). n/z(M+H): 279.2.
Step 3: N-(({(18,3R)-3-(2-((25,45)-2-Cyano-4-fluoropyrrolidin-1-yb-2-oxoethyl

' amiﬁo)—z,2,3-trimethylcyclopeutyl)methyl)—l—ﬂuorobenzamide

oN melShe
F={ N Hac'?zj‘\“
. OO
To a stirred suspension of the step-2 intermediate (0.05 g, 0.15 mmol), K2CO3 (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
atmosphere. Afier completion of the reaction, it was diluted with ethyl acetate and

25  water. The layers were separated and the aquecus layer was washed twice with ethyl
acetate. The combined organic layers was dried over anhydrous Na;SO4, concentrated

and purified by chromatography to yield the product as 0.010 g, Off White solid.
Melting point 123-127 °C. 'H NMR (400MHz, CDCl;} & ppm: 0.96(s.3H), 0.99(s, 3H),



25 Step-3:(1R,38)-1,2,2-Trimethy1-34(4-(methylsulfonyl)phenylsulfonyl)methyl)
eyelopentanaminehydrochloride Ms; HeN to To a solution of Step 2 intermediate (0.200 g, 0.0043
mol) in ethyl as@tatey@wi of Ssaturated dry HC1 i ethyl acetate was aBidgiBznewsped for 2 hours.
The separated solid out was decanted and washed with ethyl acetate and dried. 1H NMR (400MHz,
DMSO-d5) 5 ppm: 0.74(s, 3H), 0.86(s, 3H), 1.15(s, 3H), 1.50-1.55(m, 11-1), 1.67(m, 111), 1.81(m,
21-D, 2.08-2.10(myZ4 - 1H)2 UTEs, 3H), 32268, 58{m 1 3b(p. 7 18(h <. Blidh, 812(n2.686h), riifz(M+11): 360.1.
10Stepd:(25, 4})3) AEHOIOEh i3 %@gan:rl o e onylies s s .
phenylsultony e pyr e tri p intermediate
(0.080 g, 0.22 mrﬁg%\/va%@a%%gwg Hlbl%}zg% Liéb%égé%l%f |t§%§l n? ?g ?E%%g 6@.8 ;0.11 mmol),
K2CO3, (0.038g,7@3t@-rihohs Kis(3 11 8Y (0. 081 5/midl:iA33- L DMSO. The reactlon mixture was
stirred at room. tem@@gﬂgurezﬁor R- hggmﬁ:{tex qmsmbezimg@%tmiaa@tjemimﬁ.xg@czi@fgmixture was
diluted with wate extr s dried over anhydrous

LA SR r%jer i uce c%%%%mﬂ%k% &a@ PGS RS

Na2S04 and concentrate d pressure. The crude pro lict obtained was purified by
column chromato"@FBﬁJ‘l‘ﬁSVll ng 0.5% methanol in dlchloromethane 0.01g, White solid. 20 Melting

point: 220-224 C. 11-f NMR (400MHz, q;pc&a\/a 0.79(s, 3H), 0.88(s, 314), 1.04(s, 3H),
1.46-1.53(m, 11-0, | &

Step-1: tert-Butyl (1R,3$)-3-((4,4-d1ﬂ1§0rocyciohexanecarboxamldo}methyi)—l,z,z-
10 trimethyicyclopentyicarbamate

Me we
BocHN —év

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 stirred for 4 k. The reaction was
diluted with water and extracted with ethyl acetate. The separated ethyl acetaic layer
washed with brine and dried over anhydrous Na;SO; and concentrated. 'H NMR
(400MHz, CDCly) & ppm: 0.82(s.3H), 0.93(s, 3H), 1.12{s, 3H), 1.43(s, SH), 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. 11(m
20 1H), 3.36-3.39%(m, 1H), 4.49(s, 1H), 5.38(bs, 1H). m/z(M-1H): 401.2.
Step-z. N-({({18,3R)-3-Amino-2,2,3-trimethylcyclopentyl)methyli-4 4-diflucroeycio

hexanecarboxamidehydrockioride
' F

F
Me Me
e, G
HalNE= B

HC| o
A solution of saturated HC! 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
tempetature 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) 8 ppm: 0.82(s, 3H), 0.96(s,



1.60-1.70(m, 21-1), 2.0-2.05(m, 2H), 2.29-2.39(m, 2H), 2.65-2.73(m, 111), 3.11(s, 3H), 3.13-3.15(m,
214), 3.32-3.49(m, 21-1), 3.3-3.75(m, 1H), 3.87-3.96(m, 1H), 4.92(d, .1=9.2 Hz, 0.8H),5.1(d, J=9.2 Hz,
0.2H),5.4 ((d, Vie8UPF245.2H), 5.5 (d, .1=54 Hz, G;8H), 8.15-8.19 (s, 41EEF/HHANANNS 514.1.
25Example 43:(2S,4R)-4-Fluoro-1-(2-0R,3S)-1,2,2-trimethy1-3-((4-(methylsulfonyl)
phenylsulfonyOmethyDeyelopentylamino)acetyl)pyrrolidine-2-earbmthrile "CN FW'LjN Me Me 0 Il NSO
011 H 0S- Me  3H), 1.17(s, 3H), 1.31-1.4(m, 1H), 1.6(m, 3H), 1.74(m, 3H), 1.89(d, 2H), 2.03(d, ZH),

2.23(m, 1H), 2.75(d, 1H), 3.1(m, 2H), 3.19-3.21(m, 1H). m/z(M-+H): 303.2.
Step 3: N~{((1S,3R)-3-(2-((25,48)-2-Cyano-4-flucropyrrolidin-1-yi)-2-oxoethyl
amino)-2,2,3-trimethylcyclopentylymethyl)-4,4-diflucrocyclohexanecarbexamide

o e M e
NG W e Lr
Y S\ Njﬁ
. .

To a stirred suspension of th; step-2 intermediate (0.08 g, $.238 mmol), KoCO; (0.098
g, 0.71 mmoly and KI (0.639 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 separaied and the aqueous layer was washed twice with ethyl acetate. The combined
organic layers was dried over anhydrous Nax50, concentrated and purified by column
dhromatography to yield 0.03 g product as off-white solid. Melting point: 193-195 C.
"H NMR (4001\/11?2, CD(Cly) & ppin: 0.92(s, 3H). 0.95(s, 3H), 1.04(s, 3H), 1.36-1.41(m,
IH), 1.59-1.70(m, 6H), 1.76-1.85(m, 3H), 2.21-2.06(m, 3H), 2.15-2.17(m, 2¥), 2.66-
15 2.7m, !H), 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, 3=9.2, 0.8H),
5.37(d, 1=52, 0.2H), 5.45(d, }=52, 0.8H). m/z(M+H): 457.2.
~ Example 23: N~(((1R,38)~3-(2-((25,45)-2-Cyano-4-fluoropyrrolidin-1-yl)-
2-oxoethylamino)-2,2,3-trimethyleyciopentyl methyl)-4,4-diflucrocyclohexane

e
hie
0 H:J,:ﬁ H F
>~J e/ F

NC, {

N HN

0
F

Prepared similar to Example 22 using intermediate 12. 0.055 g, ofilwhite solid. MP.:
' 189-.194 °C. 'H NMR {400MHz, CDCl3) & 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, 5H), 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-(({18,3R)-3-(2-((28,48)-2-Cyano-4-fluoropyrrolidin-1-y)-

20  carboxamide



/ 0 Step 3 intermediate of example 42 (0.097g. 0.244 mmol), K2CO3 (0.14 g, 1.0 mmol) and Kl (0.02
g, 0.12 mmol) in 1 mL of DMSO was coupled with intermediate 22 (0.046 g, 0.244 mmol), similar to
step-4 of exarfiffled2tHford 0.02 g of title compgund as white solid. MEIHEAB2HSIHILE3-166 C. 1H
NMR (400MHz, CDC13) 8 5 ppm: 0.79(s, 6H), 0.88(s, 311), 1.08(s, 311), 1.45-1.51(m, 111),
1.98-2.03(m, 111), 2.32- 2.37(m, IH), 2.61-2.63(m, 1H), 2.76-2.78(m, 1H), 3.11(s, 3H), 3.13-3.18(m,

2H), 3.26- 3.87(mexbethythhini6 219 #imi118hpanty(inelimtahiz) e afifbudl¢d, 1=52 Hz, 0.2H), 5.4(d,
J=52 Hz, 0.811), 8.15-8.18(m, 414). m/z(M+H) Shd2. Example 44:

(S)-1-(2-((1R,35)-1,2,2-Trimethy1- 34(41c(m%henyl 10 '
sulfonyl)methyl)cyclopentylamino)acetyppytrolidi bonitrile me:14:Sti 314) 0.88(s, 311), 1.03(s,
3H), 1.48-1.51(m, 111), 1.58-1.69(m, 311),1.98-2. 03(m y2.14-2.19(m, 214), 2.22-2.35(m, 3H),
3.11(s, 314), 3.14-3.15(m, 2H), 3.29-3.5 m, 311), 3 62- .,é}i}lH) 4.73-4.75(m,1H) 8.18(s, 411).

m/z(M+H): 496 5,45 Iuor aatdnatgk-((4-(methylsulfonyl)
20 phenylsulfony ﬁ]f:%a(g %@%e%%qgﬁ"nno attggg[ yrro |ne garﬁbonlt :
nitrile hydrochloride

. o :ie M;H ; -
: SO~ O

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,8O; and concentrated to afford tert-butyl (IR,38)-3-((5-cyanopyridin-2-
ylamino)methyi)-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  (I1R,38)-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. 'H NMR (400MFz, ds-
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 Z: 6-({{185,3R)-3-(2-((25,45)-2-Cyano-4-flaoropyrrolidin-1-ylj-2-oxoeethyl

amino)-2,2,3-irimethylcyclopenty)methylamino)nicotinonitrile
gt M
pepist
4 —
BN

To a stirred suspension of the step-1 intermediate (0.08 g, 0.257 mmol), XoCO3 (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

JARNY

nitrogen atmosphere. Afier completion of the reaction, it was diluted with ethyl acetate



CN MeHo rdN 0 0S-Me 0 Prepared similar to example 42 replacing intermediate 3 with intermediate
10; 0.03 g, white solid. M.P.: 211-216 C. 1H NW& (400MElz, CDCI3) 5 ppm: 0.79(s, 3H), 0.88(s, 3H),
1.06(s, 3H), 1 WS- DPO[E#14H), 1.98-2.04(m, IH), 2826-2.37(m, 211), 2.6FTHFBR7ARINB1-1), 3.11(s,
311), 3.15-3.30(m, 314), 3.47-3.91(m, 311), 4.92(d, J=9.3 Hz, IH),5.37(d, 1=53 Hz, 0.211), 5.49(d,
1=53 Hz, 0.814) 8.12(s, 414). m/z(M+H): 514.1. m/z(M+H): 514.1, . Example 46: :
(5)-1-(2-05,3R)- 12 2FeiniE 48O A im eethapitsd fandyfepiaperyls layer was washed twice with
Sulflonyl)methyl)Cééﬁi@%&byéa;]rrme)a@ﬁtaﬂ,)aayff@b}ﬁaun;ayare@dmai&tiil(?v&raﬂ@r@dusim&@o&p example 44
replacing intermediate 3 with intermediate 10. 0.03 g, White solid, ing point: 158:160 C.NMR
(400MHz, CDCIZ) 5 ppm: 0.7 (“é‘,’r{%nl—el ,{’&§%}§’?'éigf5’fng8%?}§$’éﬁ)?T%—E’%ﬁ(ﬁ?%"ﬁis15%18- 2.02(m, 1H),.
2.15-2.33(m, 5H) #hHcsels: 3H) NYRAWE iR, GICH) 4 pranu 0785 (n Sl 14,06, BFs, LA 7iiz(M+H): 496.1.
Example 47: {2S#R)#4sFuore14(2y01.$23R)Hds 2 21y it (tn3-( (4 (msthyd(m, 1H), 3.14-
sulfonyl)phenylsylfg p{ﬁi@)ﬁg%ﬂﬁﬂ%ﬂ%T@&@éﬁﬂ?%ﬂ%@‘i’l@%ﬂ?il%‘?r E}itfj_lgll%Me Me H 9

F"C)N9 0S-Me 00 10Prepared similar to éxample 43 starting from intefmediate 10. 0.02 g Off White

sold, Melting poffZP73-L48 E-21h R OONIA COCTS) S B 478 4145, BHB(m, 314), 1.04(s

3H), 1.45-1.75(6-4HHAA0SHEI0BATT 2900, 219282 BF(H)- Y20y ER-A53(m, 1l), 2.72-2.79(m, 11-1),

6 1084 H 0 2 T e 14), miz(bH)
, J=8.4 Hz, 0. 25(d,,J=,52, . =52 Hz.0.81-1), 8.13-8.18(m, . m/z(M+H):

514.1. Exanz*ll?)le ﬁy%glé}g)“:}’ﬁﬁg?gtﬁ%a% ?ﬁg%@-ggymulchi)?ﬂ?gﬂ?/%?f,2,4-oxad|azol

-5-y1)-1,2,2-trimethy_lcyclopentylaminOL%cet%M_ [ime-2-carbonitrile F-Ct"

N
N// N
4 —
‘ N
Prepared similar to Example 24 using intermediate 12. 0.05 g, Off White solid. 'H

NMR (400MHz, CDCL;) 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 =02, 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,

(.8), 6.4(m, 1H), 7.46(m, 1H), 8.2(m, IH). m/z(M+H): 413.2.

E‘xz;mple 260 2-(((18,3R)-3-(2-((25,48)-2-Cyanc-d4-fluoropyrrelidin-1-yi)-2-ox0

ethylaming)-2,2,3-trimethyicyciopentymethylaminoe)nicotinonitriie

Me '
e
NC
Py

Me,
Q. HNmS W
S

F
20 Step I: 2-({((18,3R)-3-Amino-2,2,3-trimethylcyclopentyymethylamino)nicotino
nitrilehydrochloride

=z &N

Prepared similar to procedure described in example 24 step 1 using intermediate 5 (0.2
g, 0.78 mmol), and K2CO; (032 g, 234 mmol) in DMF, 2-chloropyridine-3-
25  carbonitrile (0.107 g, 0.78 mmol) to afford 0.057 g of desired product. 'H NMR



Step 1: tert-Butyl [(1R,35)-1,2,2-trimethy1-3-(3-(4-Fluorophenyl)-1,2,4-oxadiazol20
5-yOeyclopentylicarbamate A solution of intermediate 6 (0.5 g, 1.84 mmol), carbonyldiimidazole
(0.59g, 3.68 niKiolyidl@Aluoro-N-hydroxybenzengcarboximidamide (0. 2X8¥18201%8ufinol) in
dichloromethane was stirred at room temperature for 24 hours. The reaction mixture WO
12010/07941378PCT/1132010/000008 was concentrated; toluene was added and refluxed of another

24 hours. Toluenguvagedonesbydesredugsdspressise, siyde. zaixtug)purfied byizolumn using ethyl
acetate 5% in h e. 'HN 4 C ).2-RPM;- 0. s b2 , 1.44(s, 91-1),
1.57(s, 311), 2.0 X%EE‘ r%%ﬁ?é?%@? rf"? %71%@7%&%%%1% %%.%g-gs%.'lz “rg]ls 11.
m/z(M+H-100): 390658 B} (1 #5383 8- A3 D AP Mo idZ B1: 513 1, 2, 2-trimethylcyclo
pentanamine hydtgekiar{des MRStz d(esl4spliiyamfdipdi@rindithig-bebtate (2 mL) was added to ethyl
acetate 10 sglutign, g b BIEsmsHaImAnhaiEATRk ARk Agsiatwas removed under

e

reduced pressure; the residue was triturated with gther, separated solid was washed with ether and

dried. NMR (400MHz, d6-DMS0) 5 ppm: 0.46(S43 Mi\H (€ 311), 1(s, 31-1), 1.9(m, 11-1), 2.18(m,
21-1), 2.8(m, IH), 3.62(m, IH), 7.4-7.44(x, 2%,18. 7211), 8.14(bs, 3H). in/z(M+H): 290.1.
15Step-3: (2S,4S)-4-Fluoro-1-(2-0R,3S)+3-{3-(4-fluorophe 1,2,4-oxadiazol-S-y1)-

1,2,2-trimethylcyclopentylamino)acetyppyxfolidine-2-carbonitrile To a stirred suspension of the step-2

intermediate (0.1.9, 0,30 mo% K2CO3 (0.17 ¢, 1. &% @é) apd K1 (0.02 g, Q12 mmol) in 1 mL of
DMSO were adtilé%afwjggpf bic%‘lﬁ %ﬁ % H%]?g%ﬁnéeéatt%%?o (6’. 53 , 0.03% rr%m&l)%’{)and the reaction

058
mixture was stirr@dlféf Epdard @ﬁ%d@ﬁi’ﬁtlﬁaé’éﬁafﬂ‘%@pﬁ&éﬂﬂ\ﬁ@ng%léﬁ“aﬁﬁﬁﬁ@?eaaion, it was
diluted with ethyl@cetaieoand matdy whheddwie Bwvenetise paratedran dithed dqubbsidyer was washed

twice with efpyl agetate . The.comhined arganis lavatwasidrisdiuaranysiousNags04, concentrated
and purified by chromatograph%églgfilgld th(—i 25product.%8259i, White ﬁ,lid. 111 NI\{I 400MHz, CDC13)
;L 1

5 ppm: 0.82(s, 3P4 18fs58%° TRUSITT 185 RS Vs B th, T 1) " T 88 (m. T11), 1.97(m, 1H),

combined organic layer was dried over anhydrous NapSOy, concentrated and purified
by chromatography to yield the product. 0.015 g, Off-white solid. M.p.: 96-99 °C. 'H
NMR (400MHz, CDCL) & ppm: 0.9(s, 6H), 1.04(s, 3H), 1.65-1.76(1:1, 4H), 1.86-1.9(m,
15 1H), 2.18-225(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), 5.35(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: (25,48)-4-Fluore-1-2-((1R,38)-1,2,2-trimethyl-3-{{5-(triflzoro
methybpyridin-2-ylamino)methyl)eyclopentylaminc)acetyDpyrrolidine-2-

20 carbonitrile

Prepared according to procedure described in example 24 using 2-chloro-4-
(trifluoromethyl) pyridine in step 1. 0.01g, Off-white solid. Melting point: 52-58 °C.
' NMR (400MHz, CDCls) & ppm: 0.98(s, 6H), 1.04(s, 3H), 1.41-1.5%m, 3H), 1.66-
25  1.69(m, 2H), 1.88(m, 1), 2.12-2.18(m, -IH), 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, }=9.2, 0.8H), 5.0(d,



2.61(m, 11-1), 2.69(m,IH), 2.89(m,111), 3.41(m,11-1), 3.45(m,111), 3.69(m, 111), 3.98(m, 111),
4.95(d, J=9.2, 0.811), 5.34(d, J=9.2, 0.2H), 5.35(d, J=51, 0.2H), 5.5(d, J=51, 0.811), 7.14-7.19(m,
211), 8.09-8. 1% PATY41h/z(M+H): 442.1. Exampie 49: PCT/EB2010/006008
(25,45)-4-Fluoro-1-(24(15,3R)-3-(3-(4-fluoropheny1)-1,2,4-oxadiazol5-y1)-1,2,2-trimethylcyclopentylam
ino)acetyppyrrolidine-2-carbonitrile 5 Prepared similar to example 48 using intermediate 13,
carbonyldiimidaz6id aAdd): fiie- Ky drdxy b éfiefedabBoRimithafritle1Ol B 5§ -Off (hite solid. MP

160-163 C. NMR1#00¥Ez3@ DA 3y Apam:48s32(s, 3H), 1.18(s, 3H),1.22(s, 31-f), 1.77-1.80(m, 1H),

1.93-1.98(m, 11 -2.13(m, 1k - 1), 2.65-2.73(m, 111),.3.35- 10.3.41(m, 211),
3.41-3.78(m, 3H])ﬁ"3g.‘3%3?‘.’99]fr§}i, 1 %@%2?@%@%@%%? g%sﬁ%&i“?i%‘gf&g'ﬁeﬁ "5.35(d, J=51 Hz,
0.211), 5.45 (d, JeAt-Timsthyad pentslamingiacetyhyf-Susrons rrolinod-e3rhepitile H): 444.1. Example
50: (25,45)-4-Fluoro-1-(24(1R,35)-1,2,2-trimethy 3-(8-methyl-1,2,4-
oxadiazol-5-yOcyclopentylamino)acetyl} rr&}id,m’é-' ybonitrie H,C CH, 15CH, Step 1: tert-Butyl
R1R,38)-1,2,2-trimethyl-3-(5-methyl-1,2 4- yxadinol- Ty c@pentyllcarbamate Me Me Me N me

» £ :
Step 1: (1R,35)-3-[(1,-Dioxidoisothiazolidin-2-yijmethyl] N-teri-butoxy carbonyl-

1,2,2-trimethyl cyclopentanamine
)

e,
= N
BocHN = 0 0
N

To a stirred solution of intermediate 5 (0.2 g, 0.7 mmol) and iriethylamine (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 acctaté 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, aimosphere. After 24 hours, reaction mixture
was concentrated, residue dissolved in ethyl acetate. Ethyl acetate laver washed with
water, brine, dried over Na;SOy4 and concéntrated. Crude material purified by silica
column using ethyl acetate and hexane. ' NMR (400MHz, CDBCls) 8 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, 1H). m/z(M+H): 261 2.
Step 2: (LR,38)-3-{(1,1-Dioxidoisothiazolidin-2-yl)methyi]-1,2,2-trimethylcyclo

pentanamine hydrochioride
Me

Me. e
- \\\H
yo L
Ol {_)S/

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 ethy] acetate and the reaction mixture was stirred

at room temperature for two hours. The solid that separated out was washed with ethyl



BocHN/y ch-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. WoREHE WS added and refiuxed ofggnother 24 h. Toluen84F4BA#aHEUEE 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,35)-1,2,2-Trimethyl-3-(3-methyl-1,2,4-oxadiazol-5-yl)cyclopentan 25
aminehydrochlorigeaty\{Q:0t0IQE WIIBERCTHB R0 10/uP0EF80MNE KRSEASSur 8. solution of dry
HCI in ethyl acetafg (2 gaLlwpsiaddedis ethylagriatemsolytion obgiendh intennediate and stirred for 2
hours. Ethyl acetate was regd%\/fd &ll%)(;l%r J d eoﬁl1 Bﬁslﬁ%w%@@%;e%\%% E%r d with ether and
solid separated wadBwEhedtiith ether2id dhed. 0¥ ( , Ig% pp: 0.85(s, 311),
1.19(s, 3H), 1.45@&3 341702070 HHA61222-2.37(m, 3H), 2.4(s, 3H), 3.58(1, 111).
Step:3:(25,45)-4drlyoran1- (2418, 89)-112,2sibnathvbids(Ferietindo la?a -y methyl]-1,2,2-
oxadiazol-5-yl)cyclopentyl ino‘?%cet 'QXJ@%Q.‘. g-z-cart%mitglg_gj 10T a stirred suspension of the
step-2 intermediz'::\rt]ie“f%(?.‘XE)é’:?:g}?%feé1 qﬁr‘ﬁ“&f@KZ 390?5%?3, 1.62 mmol) and KI (0.033 g, 0.2 mmol) in1
mL of DMSO was added a DMSO solutjon df inteifnegtte 20 (0.069 g, 0.36 mmol) and the reaction
mixture was stirred for 12 h under nitrog m sp. completion of the reaction, it was diluted
with ethyl acetate and water. The layers e separated’ andthe aqueous layer was 15 washed twice
with ethyl acetate. The combined organic#layer was dried over anhydrous Na2S0O4, concentrated and
purified by chromategnaplily siepaeidithé {hrosieret dstameaifieiité260kid0.800 58 WRitEsolid. Melting
6B (. 1L Lo LB B 2 3o 1.1}, 2.01-2.75(
.86-1.88(m - 1. : , 2.05-2.07(m, 1H), 2.29-2.37(m,, 39(s, 31-1), 2.61-2.75(m,
1, 307 38 3%5](%? 25 %f%g-‘ﬁf%%iir%?sffizi?og‘%eﬁ%%%‘rﬁ*}‘ﬁTﬁi)‘f’ .8_6&&?.5%(%%1‘%3 ©4.94 (d, J=92,
0.81-D, 5.31(d, . Mo anpsphere ) fBr350pidion of oy gian (¥ vas 9 iuedgiith st sy 84.2. Example 51:
(25,45)-4-Fluoro-lafa- (45, 3Ephrdted 2iibnL thakr n(3- Mkt tdid: Awith ethyl acetate. The
oxacliazol -yl cyslanRatatNInRYac e 1R R ok AEIONIES concRiEREN SHIRHRG 0 ©xample SO
starting from inte%r%l%%l‘ate % an NZ%ydroxyacetir%didamidzé N?lgol\l}lce ki

by chromatography to yield the product as 0.012g, Off-White solid. M.P.: 126-128 °C.

15 'H NMR (400MHz, CDCls) & ppm: 0.88(s, 3H), 0.96(s, 3H), 1.06(s, 3H), 1.42-1.44(m,

1H), 1.66-1.68(m, 2H), 1.70-1.80(m, 1H), 1.83-1.85(m, 1H), 1.98-2.04(m, 1H), 2.29-

2.36(m, 2H), 2.52-2.53(m, 1H), 2.76-2.79(m, 1H), 3.04-3.17(m, 3H), 3.3-3.6(m, 1.5H),

3,4—3.5.(1ﬁ, 1.5H), 3.6-3.9(m, 2H), -4.9(d, =9.2 Hz, 0.8H), 5.12(d, I=9.2 Hz, 0.2H),

5.36(d, J=52 Hz, 0.8H), 5.4(d, =52 Hz, 0.2H). m/z(M-+H): 415.2. "

20 Example 29: (25,48)-1-(2-((18,3R)-3-{(1,1-Dioxidoisothiazelidin-2-yl)methyl]-
1,2 2-trimethyleyclo pentylamino)acetyl)-4-fluoropyrrolidine-2-carbonitrile

Me
o He Me
i 0
NG )\/ 0 - 340
) : ts)

F
- 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, }=9.2, 0.8H),

5.12(d, 7=9.2, 0.2H), 5. 25(d, 7=51.2, 0.2H), 5.35(d, J=51.2, 0.8H), m/z(M+H): 415.2.



0, (NN~ Me WO 2010/07941381PCT/1132010/000008 0.024 g, Off white solid. Melting point:
160-163 C. 111 NMR (400M1iz, CDCI3) 8 ppm: 0.77(s, 314), 1.13(s, 3H), 1.17(s, 311), 1.7-1.73(m,

111), 1.86-1.88@GA0BHA343 04- 2.05(m, 11- 1) 2.2-2,30n, 111), 2.39(s, 3PCHBAESLP B, 111),
3.28-3.39(m, 214),

Example 30: (25,48)-1-Q-((18,3R)- 3-[(i,1-Dioxido-1,2-thiazinan-2-yl)methyi}-
1,2,2-trimethyleyclo pentylamino)acetyl)-4-fluoropyrrolidine-2-carbonitrile

Q n"’e M e .
}\/ i) Qo

AW ,\S//
[\ " U

F
Step 1: (1S,3R)-3-[(1,1-Dioxido-1,2-thiazinan-2-yhmetbyl]-1,2,2-trimethyicyclo

5 pentanamine
e Ma

Me

HgNIh. 0\ (]
\\\\ \//
1)

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
{046 mL, 3 mmél) was added and stirred for another 6 hours. The reacﬁon mixtare
10 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 NapSO, and
concentrated. The crude material purified by alumina column chormatography using
2% tethanol in dichloromethane.'H NMR (400MHz, DMSO) & ppm: 0.86(s, 3H),
0.95(m, 3H), 1.1(s, 3H}, 1.3-1.66(m, GH),'1.83-1.9(m, 1H), 1.94-2.01(m, 1H), 2.18-
15 2.2(m, 1H), 2.94-3.15(m, 4H), 3.18-3.2(m, 2H). m/z(M-+H): 275.1.
Step 2: (28,48)-1-(2-{(18,3R}- 3—{{1,1—i)ioxido-l,Z-thiazinan-z-yl)methyi]-1,2,2-

trimethyl cyclopentylamino)acetyl)-4-fluoropyrrelidine-2-carbonitrile

NI (9]
)L/ &\\ %
")

To a stirred suspension of the ;tepl intermediate (0.13 g, 0.5 mmolj, KaoCOs (0138 g,
20 Immol) and KI catalytic amount in 2 mL of DMSQ, 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 agueous layer was washed twice with ethyl acetate. The combined
organic layer was dried over anhydrous NapSO, concenirated and purified by
25  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, 311{),
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),



3.51- 3.55(m, 111), 3.61-3.68(m, 111), 3.89-3.95(m, 111), 4.95 (d, J=9.2 Hz, 0.81-1), 5.20(d, 5J=9.20
Hz, 0.2H), 5.35(d, J=52 Hz, 0.211), 5.45(d, J=52 Hz, 0.811); m/z(M+H): 364.2. Example 52:
(2S,45)-4-FludY8-1@UCER, 3S)-3-(3-isopropy1-1,2.4-oxadiazol-5-y1)-  PCTAB2010/660008
1,2,2-trimethylcyclopentylamino)acetyl)pyrrolidine-2-earbonitrile Prepared similar to example 50
using intermediate 6 and N1-hydroxy-2-methyl 10propanimidamide in step 1. 0.015 g, Off-white

hygroscopic soliglsdMelting paint. 913 k4, . 31&:1,]31‘51&1@:{(!1@%3 9@@0@)(13 {ppitn,; DI1Z6I(s, 311), 1.09(s,
311), 1.16(s, 3 1; f]"gzg% 53 jJ__Sgg) ,shégjjﬁ%(gm%l 1498¢m, 111), 2.05-2.07(m, 1H),

2.35- 2.39(m, 2 i%; iH), %5 m, 411) 3.95-4.0(m, 1H), 4.95
(d, J=9.2 Hz, 0. s?“ﬂ)ﬂéefé(&z% + Qz((lé‘éﬂ‘f 8 %"aframééﬂmh! LIS AERER 155 1z 0.8H):
m/z(M+H): 392. 2ydopaniygienbsr) %ﬂ%}ﬂd@(ﬁm@ﬁ)@%@@w%ﬂw%@@#ﬂm@thyIcyclopentyl
aminojacetyl)-4-fluoropyrrolidine-2- carbonltrlle C;ng e.Ma FrdfCN To a solution of intermediate 7 (0.2
g, 0.75 mmole) in Acetonitrile was adged p 20 es Iphonlc acid (0.28 g, 1.50 mmol) and the
reaction mixture was stirred at room te ature f t:n‘!s The volatiles were removed under
reduced pressure and triturated with diethyl ether to afford desired product. The product thus
obtained was dissolved in ImL of DMSO and KZCOB (O 202 g, 1.47 mmol), K1 (0.081 g, 0.49 mmol)
and '”termea'at%%(%é%&ﬁ%? R HLE-Seeh FheyiRastion miXiyIeRB AR Stired for 12
hours under nitrogen atmosphere. After completion of the réaction, it was diluted with ethyl acetate
and water. The IW@?&W‘ére separated and the agueous layer was washed twice with ethyl acetate.
The combined organic layer was dried over a@?'“} ?‘qus Na2S04, concentrated and purified by
chromatography to yield the product as ar.@f={hitey N , .08 g, Off white solid. 111 NMR (400MHz,
CDCI3) 8 ppm. WO 2010/07941382PCT/1B20 0 3H 9 H). 1. 2(s, 311),
1.59-1.61(m, 1H)O2. S BBArArismrdisty £ i pecls &‘2‘%{? %Sﬁz%%ﬁ %Tgﬁ Fﬁ%ﬁ {m, 111),
3.34-3.50(m0211023 ﬁs)weedﬂeﬂmyd%&e@wmimwﬁu@@ (&r . ﬁég'félﬂiﬁaefmr)ass 08(d, J=9.2 Hz,
0.2H), 5.35(d, J<5ceiizo Qodh-lomPedbl@, sha 52 tad 8- 100 miz( M- B2 leRirbierarmple 54:

(25,45)-4-Fluoro &E 4&15 3R)-du 2&@!‘%@5“%/& “Ra W BE Wt @ffrated NaBCO, solution

oxadiazol- 3 yI)me y ey el d?enty mlno ace Kpp rrolidine-2-earbonitrile ONme Me ,Me F4.0NO
water, brme ied with anhydrous Na;SO; and concenirated. The crude product was

V

purified by column using 50% ethyl acetate in hexane, TH NMR (400MHz, CDCls) &
15 ppm: 0.95(s, 3H), 1.12(s, 3H), 1.27(s, 3H), 1.48(s, 9H), i.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,38)-3-((1H-Tetrazol-1-ylmethyl}-1,2,2-trimethylcyclopentanamine

ydroachioride
Me, e
Me p—
= :‘H byl —-"N\
HaN . N \{fN

HCL
20 A solution of saturated HC! in ethyl acetate (3.5 mL) was added to a solution of the

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
withéthyl acetate to afford 60 mg of desired product. 'H NMR {(400MHz, de-DMSO) 8
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: (28,48)-1-2-((1R,38)-3-((1H-Tetrazol-1-yDmethyl)-1,2 2-trimethyl

cvelopentylamino)acetyl}-4-fluoropyrrolidine-2-carbonitrile methanesuifonate



0 Step 1: &,i-Butyl {(1R,3R)-3-1(2Z)-2-amino-2-(hydroxyimino)ethyll-1,2,2- trimethyl
cyclopentyl}earbamate: H3C CH3 H3C;0 BocHNaNy NH2 100H To a solution intermediate 7 (0.80 g,
0.003 mol) in BHEHEOBEY of hydroxylamine aquessus solution (6 mL) i5HdBH AR 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 Na2S0O4, and concentrated 150n

G

a rotavapor. It gave 0.85 g, off-white solid, m{z (M¥1):.360.2. Step 2: tert-Butyl
(JR,3R)-1,2,2-trimethy1-3((S-methyl-1, fég 1a @v Nmgthyl) eyelopentylearbamate HaC CH3

H3C;600Nr. BocHN )-CH3 To a solution §f Step-1 mtermeénafé (0.42 g, 0.0014 mol) in
trimethylorthoacetate (5 90 mL), (1R)-(-)- mphorsulphonlc acid (10 mg) is added and heated to
100-105 C for flveorm;g&d@{@gmgﬁgpgegfjgﬁgﬁg@ia@mggyl@@hgﬂgﬁjm@r;g,rgoved under
reduced pressure gnd dj Ut%ddv}gb ate d et yI ce at Olaxéars egezslo h@ arated and the organic
layer was dried over anhydrous 4 arrlll concan racfeg On d rotavapor Eulle material was

purified by cqur‘rﬁﬁé’HFt&?ﬂ%tb’@?é}S‘H?ﬁ OTEVGC@“@‘HJIQWW@SS%W s MHIMNWMMHZ, CDC13) S
ppm: 0.85(s, 81 13inkdbér:. 3F3}, chid@ésion ), hedR4Gi0k ) dabdiiluibd (Withldid), sbeBB hBO(M, 2H),

2.15-2.20 21 M-100)+ H:
152200 2 0 LAl 00

(1R, 3R) 1,2,2-Tri%88y 15 Spapnsthyeas, Hyﬁ?aﬁé%?@wmﬂ‘%mﬂéﬁﬁﬁ%ﬁm@hydrochlorlde 0,c
H2NN H3C,,,,;:c Y Twikiet o chromatesshptiv rsirfes 2ty restbent On idickihyinatetat do( il hevas added to a

solution of ' product, The product that obtained (0.04 g, 0.11 mmol) was dissolved in ethyl acetate,
10 to this was added methanesulfonic acid (0.0105 g, 0.11 mmol) diluted in ethyl acetate
and stirred for 2 h. The solid that separated out was decanted washed Witﬁ ethyl acetate
and dried. Yield: 0.041g; Melting point: 210-214 °C; "H NMR. (400MHz, D,0) & ppm:
L1(s, 3H), 1.17(s, 3H), 1.38(s, 3H), 1.76(m, 2H), 1.89(m, 1), 2.12(m, 1H), 2.57(m,
- 2H), 2.7(m, 1H), 2.8(s, 3H), 3.8-3.9(m, 1H), 4.01-4.15(m, 2II), 4.48-4.54(m, 1H),
15 4.70-4.75(m, 1H), 4.81-4.87(m, 1H), 5.08(d, I=9.2 Hz, 0.8H), 5.12(d, I=9.2 Hz, 0.2H),
5.53(d, J=52.2 Hz, 0.2H), 5.6(d, F=52.2 Hz, 0.8H), 9.2(s, H). miz(M+H): 364.2.
Example 32: (28,48)-1-(2-((18,3R)-3-((1H-Tetrazol-1-yl)methyl)-1,2,2-trimethyl

cyclﬂpentyiamino’)acetyl)~4—ﬂuor0pyrrolidine—Z-carbunitrile

HJ“
>\/ ‘\\\\N/
? H L N
F

20 Prepared similar to example 31 using intermediate 12. 0.03 g Off-white solid. Melting
~ point: 151-154 °C. 'H NMR (400MFz, CDCls) 6 ppm: 0.95(s, 6H), 1.2(s, 3H), 1.39-
1.42(m, TH), 1.59-1.74(m, 4H), 2.33-2.4(m, 2H), 2.66-2.74(m, 1H), 3283 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, F=34

Hz, 0.2H), 5.4(d, J=54 Hz, 0.8H), 8.62(s, 1H). m/z(M--H): 364.2.
25  Exampie 33: (25,45)-4-Fluoro-1-(2-((1R,35)-1,2,2-trimethyl-3-(morpholinomethyl)

cyclopentylamino)acetylpyrrolidine-2-carbonitrile



5 intermediate step-1 (0.26 g, 0.0008 moles)) in ethyl acetate at 0 C and the reaction mixture was
stirred at room temperature for-2 h. The volatiles were removed under reduced pressure and triturated
with diethyl etMét i1affE#tFthe desired product. 0.180 g, Off white sticky #had82qi{NR8 (4a00M1-Tz,
DMSO) 8 ppm: 0.85(s, 3H), 0.95(s, 311), 1.12(s, 3H),.1.65-1.74(m, 211), 1.90-1.95(m, 11-1),
2.16-2.16(m, 2H), 2.57-2.63(m, 10IH),2.64(s,3H),2.80-2.85(m, IH), 7.42(B8, 311). m/z(M+l): 224.2.
Step-3:(2S,48)-4-Fluoro-1-(2-((iR,3R)-1,2,2- imlm {5-methyl-1,2,4-
oxadiazol-3-yl)methyl)cyclopentylamin&‘f’@ '.,_.- . 2:-earbonitrile ONMeMeMe NO ToO To a

stirred suspension of the step-2 intermediatg (0.07g, 6.2 mmo 1), K2C0O3 (0.148'15 g, 1.07 mmol)
and ICI (0.020 g, 0.12 mmol) in 1 mL of DMSO was added a'DMSO solution of intermediate 20 (0.051

g, 0.269 into!) ang the reactiqn _mi és? tirred.for nder nitro tmosphere. After
completion of the%eé’actig’h, it%rv(gggﬁdﬁ%{t%gym k?’gtff lggteéfélg?ﬁ%g g?’%ﬁ%’% ce%’ W rEe separated and
the aqueous Iaye‘iamgl%%shed twice with ethyl acetate. The combined organic layers was dried over
20 anhydrous Na2S04, concentrated and pufifj chpematography to yield the product as 0.03 g,
off-white solid. Melting point: 121-123C. If Mz, CDC13) ppm: 0.98(s, 6H), 1.04(s, 3H),
.3-1.42(m, 1H), 1.84-1.9(m, 3H), 2.17-2.4(m, 2H)/2. é; 311), 2.62-2.88(m, 211), 3.41-4.02(m, 411),
4.96 (d, J=9.3, 0 BFTyedass]qas Depisd tnaiqipkoking et 396 2ver pight Tepspationmixnegry; m/z(M+H):
378.2. 25Exampledsd (26 W8jrdeftaced- bR 4dl/b 88)td, & gintid methybBrb(at mathyl &izh 4-

oxadiazol-3-yl)methyl) ayelopan tMaraing) Re¥p BRI idinG-ALaroRIHE OMeNeMgH WO
2010/079413 84P, T/llfLSZO 0/000008 Prepared slrIE lar to examﬁle 54 using_ internediate 14 as

R RO LB O R A S0 PP PP EA T i NRFR R ONIHY™MED C 13) 5 ppm:

starting material.*0:824%
0.90(s, 31-1), 0,94¢8Matr] SREY(8, ren Y. 1964 3B 7R (51 BHY). 11874 FBm 44 H), FR-2.8(m, 211), 2.56(s,
319, 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,38)—»132,2-Trimethyi-3-(msrphoiinomethyl)cyclopentanamine

hydrochloride '

iz, M8 e
15 To a solution of Step 1 intermediate in ethyl acetate, 3 mL of saturated dry HCl in
ethyl acetate was added and stirred for 2 hours, The solid that separated out was
decanted and washed with ethy! acetate and dried. 'H NMR (400MHz, D,0) & ppnn:
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, 2H), 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: (28,48)-4-Fluoro-1-(2-((1R,38)-1,2,2-trimethyl-3-(morphelinomethyl)cyclo

pentylamino)acetyl)pyrrolidine-2-carbonitrile

. Me
o HM
LN
@’

‘l: Me
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 mmel) in 1 mL of DMSO with intermediate 20 (0.079 g, 0.42

O
mmol) was carried out similar to step-3 of example-1 to afford off-white hygroscopic



2.58-2.77(m, 2H), 3.3-3.93(m, 4H), 4.95 (d, J=9.2 Hz, 0.81-0, 5.16(d, 5J=9.2 Hz, 0.211), 5.36(d, J=52
Hz, 0.211), 5.45(d, J=51.6 Hz, 0.8H);. m/z(M+H): 378.2. Example 56:

(25,45)-4-Fluot®: 1494(18335)-1,2, 2-trimethyl-34(5-trifluoromethyl) -1,2 Hcgﬁai’é%@‘f-"ﬁ%l)methyl)
cyclopentylamino) acelyBpyrrolidine-2-carbonitrile Step-1: tert-Butyl

(15,35)-1,2,2-trimethy 1-34(5-(trifluorometb 1)4 ,4-oxadiazol10 3-yl)methyl)cyclopentylearbamate CF3
H To a solution offisHChiig g1 SMRA4PAIZ. SHGH @W&ﬁ%ﬁﬁ%ﬁﬁ%@ 066,
trimethylcyclopersty)ichdberbiite, (ifkpbséd.by-(reattn ineoatedinteerl 4 and . 30%, hyspxylamine solution

as described in exgyrp{gﬁy $isp 4340 THE 1;@{jugr@%&15z§lgh¥%@(§e7§¥§ls gﬁglegg%nd stirred at room
e

temperature for83g under reduced pressure, saturated

Th acli oncentra
NaHCO3 solution V\;]zgs 2&% g?r@i Exbitr% ci? V%Ié‘l @a’o@t&r@%ﬁ%@rﬁfb Gndr ﬁ&aﬁ?c layers are
combined, washddWith4Addr b5t 8N e Mith) sihpdrous Na2S04 and concentrated. Crude

material purified Byseglimn gsespatpgmapiyzkis, Mﬁé-@@MéﬁZyi@%?ﬁiﬁiﬂBm 0.79(s, 3E1),
200.94(5, 31-1). 4 3eh A0l ééeix]é&%n% dﬁ“b' 3 b i 813E(r11; 1H), 1.95-2.0(m, 2H),

2.22-2.27(m, 111), 2.64-2.70(dd, 11-1
Step-2:(1S,35)-1,2,2-Trimethyl-3-1[5-(trifluor I”EZ ,4-oxadiazol-3-yll methyl}cyclopentanamine
hydrochloride CFs H3C 830 CH3 H2Nito N mﬁb\p of saturated HC1 in ethyl acetate (2

mL) was added to a solution of intermedi tep- 1 (0.26 MSS mol) in ethyl acetate and the reaction
mixture was stirred at room temperature fér 2 h. The volatiles were removed under reduced pressure
and triturated withiiased snilaeerample Hesirtogfrod it izt RId40DMER; iStePIMSO) 5 ppm:

0.89(s, 311),00.98(8 gt -DiikvaittshydddechidSofie Neitihd phlnd £52-168 3¢ 1AERR LfulaS(m, 111),
1.21-2.22(m, 1Hb§c‘??52p %ol N8 0960 20401 b B 008 2, Mg (M2 78H-
1H), 1.99-2.03(m, 1H), 2.17-2.23(m, 1H), 2.35-2.41(m, 5H), 2.64-2.72(q, 1H), 3.31-
3.35(d, 1H), 3.35-3.62(m, 1H), 3.66-3.70(m, 6H), 3.75-3.79(m, 1H), 3.89-3.98(m, 1H),
4.95(d, J’=9.2‘Hz, 0.8H), 5.25(d, =9.2 Hz, 0.2H), 5.38(d, J}=51.1 Hz, 0.2H), 5.5(d,
15 J=51.1 Hz, 0.8H). m/z(M+H): 381.3.
Example 35: (28,48)-4—Fiu0r0-«1—(2-((1S,3R)-1,Z,Z-trimethyl-3-(m0rphoiino

methylcyclopentylamino)acety)pyrrolidine-2-carbonitrile dimethanesuifonate

c 0 e M‘*H
A
' 4 ZCH:SO:H Q
- Example 34 (70 mg, 0.184 mmol) was dissolved in ethy! acetate, to this was added (34

20 mg, 0.36 mmol} methanesnlfonic acid diluted in ethy} acetate and stirred for 2 h. The |

solid that separated out was decanted washed with ethy! acetate and dried. 0.055 g,

White solid. Melting point: 220-225 °C. "H NMR (400MHz, D20) 8 ppm: 1.01(s, 3H),

1.14(s, 3H), 1.36(s, 3H), 1.7-1.74(m, lfI), 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, }=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: (28,48)«4~Flner0-1-(2-((1R,SS)~1,Z,Z-tz'imethyl~3-(pyrrolidin-1-yi

methyljcyclopentylaminc)acetyypyrrolidine-2-carbonitrile



Step-3: (25,45)-4-Fluoro-1-(2-05,3S)-1,2,2-trimethy1-345-methyl-1,2,4-
5oxadiazol-3-yl)methyl)cyclopentylamino)acetyl)pyrrolidine-2-carbonitrile To a stirred suspension of
the step-2 inteWHEAEYB095 g, 0.50 mmol), K2C®3 (0.138 g, 1.0 nundiF &EREKP/0%E3 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 stirred 10 for 12 hours under nltrogen atmosphere After completion of the reaction, it was

diluted with ethyl acetate and water. Thg Iay parated and the aqueous layer was washed
twice with ethyl acetate. The combined o ay dried over anhydrous Na2S04,

concentrated and purified by chromatog y to yie héip ct 0 02 g, White solid. Melting Point
130-131 C. 1H NMR (400M1-1z, DMSO)&6 ppm: 15 Exam

(i52445) -4- Zluor?ﬁe&%ﬁéﬁéﬁhﬂq@% @WEV%M&E‘M@J%Q%QBX&Z) mp: 10811 °C; fonat
oxadiazol-3: entylamino) ace rrolidine-2-earbonitrile 20 methanesulfonate
Example 56 (20 %5@&%\/%% @\f‘% dl Wﬁ*‘d Q)ﬂ\f 88&‘{%{% & 3@@1833((& A%I”ﬁ)rg 0.046 mmol)
methanesulfonic ht#ditihed 8- bilfy{racBiaté 2o, stiMed To127 Wi BE)s6Is-Sepaiatediput was
decante(d washeglowiidu athy-acetatacand Q){}eﬁaﬂ(@%@ Ahite 59)id.32% M@@I?@if@)'m)l% 131( C. \
ININMR 4OOMHZ 1,1 111), 1H), 2.61-2.63(m, 2H
4.02-4.24(m, 1. 83?%? &i‘% Dlﬂé‘é(? &%?1 514&%%3%%231/@@? é 5(s, 311), 2.79-2.81(m, 111),
2.82-2.85(m, 111]3’-"%“1’&’4 F&Hm &S %1’160(3“13@51(2&4?)@a@%ﬂ*mﬂw?ﬁ(m@ﬁmlﬂ1) 3.76-3.95(m,
5.28(d, J=9.2 Hzm@IBDR)IBOpdAGE-hippYB i E2a5 o Hz, 0.8H);m/z(M+H): 432.1. WO

2010/07941386PCT/1B2010/000008 Example 58;  we
(25,45)-1-(24(15,35)-3-((5-tert-Butyl-1,2,4-oxadiaz SQ)methyI)

1,2,2-trimetbylcyclopentylamino)acetyl)® fIL{I yr -@rbonltrile Step 1:
tert-buty1(18,35)-3-((5-tert-butyl-1,2,4-oxadigzol-3-yl)methyl)-1,2,2- 5 trimethylcyclopentylcarbamate
To a solution of trimethylacetic acid (0.15039, 0.0014 moI) in DCM, CD1 (0.356 g, 0.0021 moles) was

added and ﬁwreg 9L2ds te Utgxa(msléBQ 5 agx l%m from intermediate 10 and pyrrolidine.

repared sisilar 0
0.036 g, White solid. Melting point: 123-126 °C. *H NMR (400MHz, D20} 6 ppnu
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, IH), 3.61-3.79(m, IH), 3.88-3.97(m, 1H), 4.94-4.96(mn, 1F), 5.22-
15 548(m, 1H). m/z(M+3D): 365.2.
Example 38: (28,48)-4-fluoro-1-(2-((1R, 3S)~3 -{((R)-3-kydroxypyrrolidin-1-yD
methyl)-1,2,2-tr1methylcyciopentylam:no)acetyl)pyrroixdlne—2~carh0mtrxie

HMe WMe
N
53 T

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 (400MHHz, CDCl;) 6 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), 3.65-3.6%(m, 1H), 3.89-3.98(m, 1H), 4.3(bs, IH), 4.94(d. J=8 Hz, 0.8H), 5.35(d,
J=8.0 Hz, 0.2H), 5.4(d, J=512 Hz, 0.2H), 5.45(d, }=51.2 Hz, 0.8H). m/z{M+H); 381.2,



(hydroxyimino)ethy11-1,2,2-trimethylcyclopentylicarbamate prepared in Step-1 10 example 56) (0.483
g, 0.00161 mol) was added and continued the stirring. After completion of reaction, it is diluted with
water. The lay¥fitid/&epdrated and the organic layer was dried over anPGHIBHS98RSO4, and
concentrated on a rotavapor. The crude material wass dissolved in toluene (20 mL) and heated to
120-125 C for ten hours. After completion of reaction, toluene was removed under reduced pressure
and 15 diluted withaethlgl acstate(asidsivéanoihb (hyeRrASsIsEpataietlyThaipegainiciigler is dried over
Na2S04 and COQ&?% 4T jalis purified by column. 0.321 g, Off white
sticky mass, 1H NM f%%%lﬁ%@%@é?%%ﬁ?ﬁ%%%%ﬁ(%ﬁ%ﬁﬁ%(s 3H),1.35(s, 314), 1.40(s, 9H),
1.43 (s, 9H), 1.74-1.78(m, 1H), 1.88- 1.89(M{214):241%-2.20(m, 2H), 2.50-2.52(m, 1H),
2.82-2.86(m,1H), 4.52(s, 1H). 20 m/z(M-3@j+0: Re&.
Step2:(18,38)-34(5-tert-Butyl-1,2,4-oxadi -3-yl)methy @Z-trimethyl cyclopentanamine
hydrochloride H3C CH H3C H2N1 HCI A solution of saturated HCI in ethyl acetate (2 mL) was added
to a solution of 25 5PrErhitBfiatdostERrIqG RN g beaeriison i etpfiidiethtésihF B i@Yeaction mixture
was stirred af roaumittessiperatidigniofozhtr. 1 Theoyolatiiaswer eamveednriges pealucadpressure and

triturated with he . affer Jdegirgd,product. ite salid, NI 40P0MHz, d6 DMSO)
ppm: 0.80(s, 3H) f?i;&aé 1'61%8? ﬁ%g%ﬁ@sz%ﬁﬁa?ﬂm(@ q'&“}/'l&&’m
2010/07941387PSTHES1 Qi iih: 1141319l Ba R 294, FR=:54Am11),
2.50-2.52(m, 11112 8%-2.88(m 21.1),68-02{(os, BHL) 3BHA(RE61) 1 PH6124@1dp B2 Hz, 1H),
(25,45)-1-(2-((1S,3%0; 3-6Dotert-Boity 15 (@, f=oxackazahy - ymathng) ;92 2-

trimethy Iy Clgpe N 0) ey e i R Qg R B QSO SRR G GH3

methyDeyclopentylamino)acetyljpyrrolidine-2-carbonitrile

Me Me

=

. F
‘Prepared similar to example 35 using intermediate 10 and piperidine 0.09 g, Pale green

solid. Melting point: 135-137 °C. '"H NMR (400MHz, CDCly) & 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(in, 1H), 3.3-3.34(d, 1H), 3.49-3.53(m, 1H), 3.55-3.97(m, 3H),
4.95(d, J=0.2 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: {28,4S5)-4-Fluoro-1-2-((1R,38)-3-((4-hydroxypiperidia-1-yl)
20 methyD}1,2,2-trimethylcyclopentylamincjacetylypyrrolidine-2-carbonitrile

Prepared similar to example 33 using intermediate 3 and 4-hydroxy piperidine

0.007 g Off white solid. 'H NMR (400MHz, CDCl;) 5 ppm: 0.83(s, 3H), 0.93(s, 3H),
1.06(s, 3H), 1.55-1.64(m, 5H), 1.86-1.94(m, 3H), 2.0-2.19(m, 31T, 2.2-2.35(m, 1H),
25  2.38-245(m, 2H), 2.64-2.74(m, 3H), 3.38-3.47(m, 2H), 3.66-3.78(m, 2H), 3.88-



NC CH 5 To a stirred suspension of the step-2 intermediate (0.3 g, 1.01mmol), 1(2003 (0.540g, 4.05
mmol) and KI (0.084 g, 0.5 mmol) in 1 mL of DMSO was added a DMSO solution of intermediate 20
(0.182 g, 0.96 AU HAtHthe reaction mixture wasygtirred for 12 h undeFPhtEHEH B 8sphere. 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 N&3@oHebidehirilel dh&p bHlicd 6 dritd o §rdibhy - 18(¢idtd idiproduct 0.13 g Off
White solid, meltimgrpait(M523184G. IFI NMR (400M1-1z, CDCI3) ppm: 15 J=51 Hz, 0.8H); m/z(M+1);

420.2. Example %@eﬂ@és%ﬁ(}%ﬁ ) %‘;ﬁ(ﬁﬁm}%ﬂt&&é %ﬂ@etﬁy%%@%

1,2,2- trlmethyleyclopenty amino)steety1)-4-fluoropyrro idine-2 ea oni Fr-C
Step1:(1S,3S)-34% B HEREyretssYs Bﬁ?ﬂ’iﬁ'?“}?ﬁﬁé’ﬂi’?fﬁm@?%ﬁﬁm*gﬂélopentanamMe Toa
solution of tert-butyl{(1S,38)-3-[(22) j{’f?no@- \ qulmlno)ethyl] -1,2,2- 25

trimethylcyclopentyllearbamate (prepared ir ! 6)(90 3 g, Immo!) in toluene, pyridine
(0.079¢, 1 mlgol) and cyclohexang&€arsonylchloride was atidgt mb stirred for 3 hours. The reaction
mixture was refluxed fo anoth r ith eth ce washed with
0.1N HO. Ethyl ;%%e ate ayer vrv"eaﬁ jlzepa-{;&t’eé%g?%%ge%' )ggn 4d$1“f %ﬁ m 'au f%’§ by silica column
chromatography T&RG"28%3 i acetate in hexane. m/z (M+1)-100: 292 1 The product that obtained
was dissolved in ethyl acetate. To this a ﬁ‘pmlﬁ Qf satyrated HO in ethyl acetate 5 (2mL) was added
and reaction mixture was stirred at rogg,ieRTperaLy re\@apﬁﬁrs. The volatiles were removed under

reduced pressurer azra,] QuEfJ'éHsﬂ%%edex‘é'tE%‘ 1a £~ (.40 g. 1.19 mmol) and cesium carbonate (0.972 g,

10 '2.98 mmol) in DMF, 4-(methylsulfanyl)thiophenol (0.16 g, 2.98 mmol) was added and
the reaction 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 colummn using ethyl acetate and hexane, 0.295 g, Off -
white solid, "H NMR (400MHz, CDCs) 8 ppm: 0.85(s, 3EH), 0.94(s, 3H), 1.30(s, 31,

15 1.43 (s, 9H), 1.79-2.04(m, 5H), 2.14(s, 3H). 2.63-2.70(m, 1H),3.03- 3.06(m,
13),4.48(s, 1H), 7.16-7.19(m, 2H), 7.24-7.26¢m, 2H) . m/z(M-IGO)+ H: 296.2.

Step  2: (1R, 35)N-fer-Butoxycarbonyl-1,2,2-trimethyl-3-({[4-(methylsulfonyl)
‘phenyl]suifonyl}methyl)cyclopentanamine

\\Me

8
‘{\
BocHN

20 To a dichloromethane solution of step 1 mtermedlate (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 witk anhydrous Nay,SO4
and concentrated. The compound obtained was purified by silica column

25  chromatography. 0.250 g, Off white soiid, Melting point 200-203 °C, 'H NMR
(400MHz, CDCl3) & ppm: 0.78(s, 3H), 0.95(s, 38}, 1.35(s, 3H), 1.45 (5, 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, 3M),
4.45(s, 1H),8.13-8.18(m, 4H), m/z(M-56)+ H: 404.



afford the desired product. 11-1 NMR (400MHz, d6-DMS0) 8 ppm: 0.8(s, 3H), 0.9(s, 3H), 1.2(s, 3H),
1.42-1.50(m, 3H), 1.52-1.72 (m, 211), 1.89-1.92(m, 5H), 1.95-1.98(m, 3H), 2.13-2.15(m, 11-1),
2.51-2.54(m, ¥ 28099813 1H), 3.02(m, 1H), 7.95(s, 3H).: 10Step 2:  PCTIB2014/000008
(2S,45)-1-(2-((1S,3S)-3-((5-Cyclohexyl-1,2,4-oxadiazol-3-yl)methyl)-1,2,2- ,
trimethylcyclopentylamino)acety1)-4-fluoropyrrolidine-2-carbonitrile FC(N H CNMe Me W. To a stirred
suspension of th8tepeip-2 infEt#Dch:é- 101Gty I-50-(metbifsWRexdsi@dissionimetiolll and KI catalytic
amountin | mLoH;}M@Q%@ﬁ@ggﬂgoahQM@O solution of 15 intermediate 20(0.95 g, 0.5 mmol) and the
reaction mixture was stirred for 12 h under nitrogen atmosghere After completion of the reaction, it
was diluted with ethyl acetate and water. ile h%ela,yers @ﬁrated and the aqueous layer was
washed twice with ethyl acetate. The c¢j ,\@Pga hye?s was dried over anhydrous Na2S04,
concentrated and purified by chromatogra &Jd e product. 0.050 g, Off white 20 solid. Melting

Fzgltllgg( 153C13 Td 21l buMbR @@@Mmﬂt@&@k&)@g m Iﬁ’o‘é@ @bi)qéle%’l(ﬂ fo%&tzl%%@ézn 22H1) D,

m m

2.90-2.92(m, éllH)*")"“%*"%S‘i %‘3’? % ﬁ_%ﬂ%% a%e%%éf m%ﬁglﬁ‘r)%%%eéig § ?g}' Wg%sﬁpﬁgtim 1H), 4.95(d,

J=9.2, 0.8H,), 5.38ifl *4LE2s. ?’F?F) P! %L‘Sih epiepetyte pgd 'Sﬁ SP4R) (0 + H): 446.2. 25

Example 60: (Zsmw-dat&)ppﬂit (2498,39)-846<( B axpsmetiyl) 1152, Useuadiazol .67(m, '

-3-yOmethyl)-1,2, yleycl lami C lidi bapitri M\ ,M N.<OH\ 0
is ; gﬁl seloppaigmineiacepwiRidine-2scarbopitrig (N Me

Step 1: Methyl 3- 0 3- (tert butoxyearbonylamlno) -2,3-trimethyicyclo

pentyl)methyl)-1 82 &T‘oﬁgb e -'g'-%z;'rﬁé)o]xylate 890

10 Step 4:  (28,48)-4-Fluoro-1-(2-((1R,38)-1,2 2-trimethyl-3-((4-(methyisutfony))
phenylsulionylmethyl)cyclopentylaminojacetylypyrrolidine-2-carbonitrile

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), KoCOs (0.038g, .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,SO4
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, CDCly) & ppm: 0.79(s, éH), 0.88(s,
35, 1.04(s, 3H), 1.46-1.53(m, 1H), 1.60-1.70(m, 2H), 2.0-2.05(m, 2H), 2.29-2.35(m,
2H), 2.65-2.73(m, 1H), 3.11(s, 3H), 3.13-3.15(m, 2H), 3.32-3.4%(m, 2H), 3.3-3.75(m,
1H), 3.87-3.96(m, 1H), 4.92(d, I=9.2 Hz, 0.8H),5.1(d, J=9.2 Hz, 0.2H), 5.4 ((d, =54
Hz, 0.2H), 5.5 (d, J=54 Hz, 0.811), 8.15-8.19 (s, 4H). m/z{M-+H): 514.1.

25  Example 43:(25,4R)-4-Fluoro-1-(2-((1R,38)-1,2,2-trimethyl-3-((4-(methylsulfonyl)
phenyisulfonylymethylcyclopentylaminojacetyDpyrrofidine-2-carbonitrile



Mn MeO MeEt BocHN' To a solution of tert-butyl
{(19,38)-3-[(22)-2-amino-2-(hydroxyimino)ethyl1]-1,2,2- trimethylcyclopentyl}carbamate (prepared in
Step-1 examplEP58YYB7 %33y, 1.3 mmoles) in tolueryg (10 mL), pyridine (P81 A48 %oles) and
ethyloxalyl chloride (0.233 g, 5 2.0 mmoles) were 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, tolueneSigas isaioedarupidarrabiLEed B8 ssirdhrmein Ket Uuith W Gierdthyl acetate. The
organic layer wasrdried(ovesNa2Sadonns concataesh oraa datpivapath hgavelbro®n colour sticky

mass, which is puyified b u hr, ogr : ), 9t 0, Ot i igky, - 1H NMR
(400MHz, CDClg){BS%SS’m)Q'%%é%}) gﬁ(ﬂm 5%9%3%%?&1%%29‘ 3%34191?\{\%%?6965)??%?

31-1D,1.72-1.78GRECFDY, ¢ gbite $diinMoltinepgst Wit 218 N RoP R, §2%) %8.64-2.68(m, 1H),
2.84-2.88(m,511 1prd:. 5O%s, F1,)0.4852 3y 560815, 2H), ndfhz1(M b6 ) H.B2603(m, 1H}S1Ep-2: tert-Butyl
(15,35)-345-(hydrgxymeiyi Zedoaxpdiazab3 imethydn 53 2 rimethlexgjongntylcarbamate Me
H 3.87(m, 4H), 4.75(d, }=9.2 Hz, 0.8H), 5.1 (d, 7=9.2 Hz, 0.2H), 5.3 (d, }=52 Hz, 0.2H),
5.4(d, }=52 Hz, 0.8H), 8.15-8.18(m, 4H). m/z{(M-+H): 514.2.
Example 44: (8)-1-2-((1R,38)-1,2,2-Trimethyl-3-({(4-(methylsulfonyphenyl
10 suifanyl)methy!)cyclopentyiami"no}acetyl)pyrmlidiné:-Z—carbonitrile

N M, oo
s o
—(H 4 e

Step 3 intermediate of example 42 (0.097 g, 0.2535 mmo?), K5COs (0.138 g, 1 mmol)
and K1 (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), 3.25-3.5%(m, 3H),
3.62-3.73(m, 1H), 4.73-4.75(m, 1H) 8.18(s, 41). m/z(M+H): 496.1.
Exampie 45: (23,4S)-4-Flu0r0-1-(2-—((18,3R)-1,2,Zutrimethyl-3-((4-(methylsulfon’yl)
20 phenylsuifcnyl)methyl)cyciobentylamino}acetyl)pyrmlidine-z-carbonitrile

N ME?:%‘\:‘H o
F’C{“\/\ﬁ\ ‘ ¢"c§?\©\s’(’)—Me
‘ o 4

Prepared similar to example 42 replacing intermediate 3 with intermediate 10; 0.03 g,

white solid. M.P.: 211216 °C. 'H NMR (400MHz, CDCls) 8 ppm: 0.79(s, 3H),

0.88(s, 3H), 1.06(s, 3H), 1.45-1.70(m, 4H), 1.98-2.04(m; IH), 2.26-2.37(m, 2H), 2.65-
25 2.72(m, 1H), 3.11(s, 3H), 3.15-3.30(m, 3H), 3.47-53.91(m, 3H), 4.92(d, J=9.3 Iz,

1H),5.37(d, 3=33 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: (8)-1-(2-((1S,3R)-1,2,2-Trimethyl-3-((4-(methylsnifonyl) -

phenyl sulfonymethyl) cyclepentyiamim)acety!)pyrmlidine-2~carbenitrilé



MeOH BocHN#2 \ 0 To a solution of step-I intermediate (0.26 g, 0.6 mmol) in THF (10mL), NaBH4
(0.051 g, I1.36mmole) is added and stirred for two hours at 0-5 C. After completion of reaction, TI-IF
was removed WRIEHEAHCed pressure and dilutedywith water and ethyl Z6HEBHM4HE layer was
separated and the organic layer dried over Na2S0O4, 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:
2402. Step 3: (3-(((1S,3S)-3-Atnino-2,2£8-tri eJopentypmethyI) -1,2,4-oxadiazol5-yllmethanol
hydrochloride Me M.1'1---<-0H Me A2 \{Q tqwated HCI in ethyl acetate (2 triL) was
added to a solution of intermediate ste 0.085 g, 9 2 "“ih ethyl acetate and the reaction

mixture was stirrgg; %Iew&mlgﬁme% QAL Alnd mmmﬁ Wareremawad 4ndes ieduced pressure
and triturated with hexane to afford the desired rqduct .055 gi White solid, 111 NMR (400MHz, dé

DMSO) 5 ppm: 0"88ssolith) Mebingspoipt) 198360 1%)%%0 : Gy 4 B 07BEn, 211),
1.95-2.00(m: 1HYFR, 0BSB. BN A4 312,53+ 2 BTi(0id 4HL-LYS22TBOR. 7BYd,13:2-3)(4. 88(s, 211), 5.97(bs,
1H). 8.03(bs; 313)1;;’ 11:9.3%‘} 1 sipleirda.7s m 11~1), 8.17(s, 4H) m/z(M—l—H) 496.1.

eyt

(25,4S)-4-Fluor ﬁnnl{:éoag’f{f e R oaRtarel SN CH rd"--re 070

5methyl)-1,2,2-t
stirred suspens|@Hiﬁpfﬁéiﬁé’ﬁﬁ@fﬁﬂﬁé?ﬁ%ﬂ?%@@?ﬂ*&ja@@ﬁ%ﬂw}w‘l@?@@@m.138 g, 1 mmol) and ICI
catalytic amountdsrbaieafleDMSO were added a DMSO solution of intermediate 20 (0.95 g, 0.5 not)
and the reaction mixture was stirred for 1gNh un@emo nltrogen atmosphere. After completion of the
reaction, it was diluted with ethyl acet?‘lt:(é‘ h‘g\ erg were separated and the aqueous layer
was washed twice with ethyl acetater” n*'#omed 6’rg syers was dried over anhydrous

Na2S04, ted and, purified b t &ld 4 Off white solid.
ielting porLa} RS &%ﬁ%%&%m%@%%%%ﬁ@ b g E R B BB RS ] 0,
31-1), 1.40-1.42 Meltinemoint 3524 B0{R, BRIYR (290%(@@1)1‘} 1@1550 B0 HH$(.81-2.87(m, 111),
i 3003833(?1 éakfﬁ,-‘}%s 231:@)&&5@73(55(@;{) 1% B06n, 3ﬁ§(11321233?Xm3 &@r&a%l(mga,;l)lf 95/((2MJ+ EI )16
z, 0. m/z
gﬁ%% s oftZ 95111?29?’ Eg%i 92 %853%6'&9 ﬁ? 985350

394.2. Example toro-T-(2+( -isopropyl-1 oxadlazol 3-20

yOmethy0-1,2,2 %ﬁt)n ﬁféﬁe?oﬁ)%ﬁtmlﬁ@%@ei“ﬁ ﬁf‘oﬂaﬁ%ﬂgﬂrﬁoﬁ?{ﬁ% frdthad&suifonate Step 1:
tert-Butyl (18,3S)=32 5 9RKEn pyBB. 2803 HY aal8HIQmMEthyl)-1,2,2- trimethylcyclopentylcarbamate Me

Me Example 48: (285,45)-4-Fluoro-1-3-({(1R,38)-3-(3-(4-fluorophenyi)-1,2,4-oxadiazol
\ ~5yl)-1,2,2-trimethyleyclopentyiamino)acetylpyrrolidine-2-carbonitrile

ON
F Ms Mo
..C:],\Ma,, f
Nb
: F
Step 1: fert-Butyl [(1R,35}-1,2,2-trimethyl-3-(3-(4-Fluorophenyl)-1,2,4-oxadiazol-
20 S-yhievclopentyl]ecarbamate

HaC Ol

Hac{," ; _:\H 0\
BachHN % ',N
Nb

. ¥
A solution of intermediate & (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



a 25BocHINf>\NA To a solution of tert-butyl {(18,38)-3-[(22)-2-amino-2-(hydroxyimirlmo))thyI]-l,Z,Z-
trimethylcyclopentyl)carbamate- (prepared in Step-1 example 56) (0.300 g, 1.0 mmoles) in
isobutyronitrilé" @MY ZhE. (0.0410 g, 3.0 mmol), BFSA (0.057g, 3.0 WS T/1B2610/000608
2010/07941391PCT/1B2010/000008 mmol) were added under N2 atmosphere. It was heated to 90-95
C for six hours. After complet n of reaction, isopropyl cyanide was removed under reduced pressure

and diluted with WaTSPATATAIR;| tRERS esTadderh god sepedcnf anafber ahAawe JRbHRCAYer was dried
over Na2S04, aﬁmﬁtemateﬂl@ﬁ Prastay apoe. ﬁﬁammﬁimayemams puiifiedybycbgolumn. 0.120 g,

3 o (s, AH). 1.21(s, 311),
Off white sticky mesg, dekahdNMRIAOQ Mé]bﬁ»ré}@ 2H9 %12%42 %%]‘ éﬁ% &

2.59(m, 11-1
2752 83(mdr0- B ol 5 i 35 2 AR B Sl 2o 1)
2H. m/z(M+H-100): 290.1.

Step 2: (1&3S}~3-(3—(4-Fiﬂarophenyl}-l,2,4-.0xadiazni-5-yl)-I,Z,Zntrimethyicycio

pentanamine hydrochloride

HsG CHa
FaG, AN Oy

HaN \
HCt i N"k‘

F
A saturated solution of dry HCI in ethyl acetate (2 mL) was added to ethy] acetate

10 solution of step-1 intermediate and stirred for 2 h. Ethyl acetate was removed under
reduced pressure; the residue was triturated with ether, separated solid was washed
with ether and dried. "H NMR (400MFz, ds~DMSO0) & ppm: 0.76(s, 3H), 1.20(m, 3H),
1(s, 3H), 1.9(m, ﬁ-I), 2.18(m, 2H), 2.8(m, 1H), 3.62(m, 1H), 7.4-7.44(m, 2H), 8.05-
8.0%(m, 2H), 8.14(bs, 3H). m/z(M-+H): 290.1.

15 Step-3: (2S,4S)-4-Fluoro—1-(2~((1R,3S)-3-(3~—(4—ﬂuorophenyi)-1,2,4~exadiazoi-5-yi)—
1,2,2-trimethylcyclopentylamino)acetyDpyrrolidine-2-carbonitrile

CHN

# HC, CFy

N
. wac/"- -‘“\H I~y
N

o H }aff

To a stirred suspension of the step-2 intermediate (0.1 g, 0 30 mmol}, KoCO5 (0.17 g,
122 mmol) and KI (0.02 g, 0.12 mmol) in 1 mL of DMSO were added a DMSO
20 solution of intermediate 20 (0.058 g, 0.30 mmol) and the reaction mixture was stirred
for 12 hours under nitrogen atmosphere. Afier 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 NapSOs; concentrated and purified by chromatography to vyield the
25 product.0.025g, White solid. 'H NMR (400MEz, CDCl3) 8 ppm: 0.82(s, 3H), 1.18(s,
3H), 1.19(s, 3H), 1.22(m, 1H), 1.59(m, 1H), 1.88(m, 1H), 1.97(m, 1H), 2.61(m, 1),
2.69(m, 1H), 2.89(m, 1H), 3.41(m, 1H), 3.45(m, 1H), 3.69(m, 1H), 3.98(m, 1H),



1H);. m/z(M-100)+ H: 252.2.  Step 2:
(1S,38)-3-((S-1sopropyl-1,2,4-oxadiazol-3-yOmethyl)-1,2,2-trimethyleyelo 10 pentanamine
hydrochlorldem@ﬂﬁ'@%:’HCl A solution of saturated HC1 in ethyl acetit&BHY%HEE added to a
solution of intermediate step-2 (0.11g, 0.3mmole) in ethyl acetate and the reaction mixture was stirred
at room temperature for 2 h. The volatiles were removed under reduced pressure 15 and triturated
with hexane to aff§féftHE%Re lrEd:ptétdct8-0 7D O hits %&%éssa&lﬁ N r00MHZ, CcDC13)
5 ppm: 0.87(s, 33470 9R(SIBH)0LL22(s, 3H), nl/ZBd(H):@FL), 1.69-1.73(m, 1H1 1.95-2.00(m, 2H),

2.10-2.150m, 2Hj, o35 %&%@‘uﬁlﬂyﬁr&g ?? 18,34i)s- 3343 %@%ﬂaﬂﬁ)ﬁ%@%&%ﬂ%ﬁ mk(M+1):

252.2. Step3: (25 4S) 4-Fluoro-1- 5-isopropyl-1,2,4-oxa |azoI 3-yl)

20methyl)-1,2, 2-ff RS %@ﬁ)ﬁﬁﬁﬁf %Yﬁﬁ‘?g@f‘-%ar‘ﬁ’fih?fﬂfé’ thethanesulfonate Me
CH3S03H To a stlrred suspension of th =2 intermediate (0.15 g, 0.52 mmol), K2CO3 (0.138 g, |
mmol) and KI catalytic amount in 1 mL of %S@%%&ied a DMSO solution of 25 intermediate 20
(0.98 g, 0.5 mmol) and the reaction mixture wasis 12 hours under nitrogen atmosphere. After
completion of the reaction, it was diluted with ethyl aceta?@lwater. The layers were separated and
the aqueous layer was washed twice with ethyl acetate. Th mbined organic layers was dried over
anhydrous Na2 SExpacdndmiitrate a:amglp dfifistkd jnehredto .apkhotpidieldi28s 48y 41 1uoro-1-(2-((1

5,35)- WO 2010@@4@3@@9 &E&Q%%Q%ide 0.065 g, OFff white solid. MP 160-163 °C.
3-((5-isopropyl-1,2,4-oxadiazol- methyl) -1,2,2- tr|meth)(Icyclgé)e%%Iamlno)acetgy

pyrrolidine-2-carbd fFu%Plei 49@% 41

oxadiazol-3- yI)m%yl}%&%méﬂﬁyleydd@@mtymnﬁﬁéﬁwtyl)ﬁﬂr@ﬁdrﬁéﬂmc%omﬁﬂe (0.032 g, 0.08
mmole) Wﬁsﬁglswmq %ﬁ%z@éﬁ%@&eﬁn%&% @ﬁ36 m@(r?ap@wmﬁmamd(m g, 0. 08rgm0(lje)
in 1 mL ethyl ac ng.sti t centrated an
washed with di eﬁ%% #}%’r%jsg %U?S] t?% t(lgfﬁ% 9450 %5(% %%(5??1‘% ite’ %gfo oéé):%qsolld 1H NMR
(4001\41-1z, D26)'8(poriD mez@d B4 bo(s, 3H) 1 35(s, 31-1), 1.37(d, 6H), 1.49-1.57(m, IH),
1.84-1,89(m, 21- g)maa.ﬂé 25@8(nqzS,kd;),-421350%&&quims)a,m-&;Kﬁ(ﬁyimxﬂe&@(aﬂw) 10 -
2.9-2.94(m, 111) %)3: §%§5“5& ?%amm% QQe‘tg]% }anéﬁ?z%%%@}ﬁt&n]e“) 4.01-4.15(m, 1H),

4.20-4.35(m, 11 =9.36 Hz, 0.2H), 5.55(d, J=51 Hz, 0.2H),5.56(d,
J=51 Hz, 0.811) m/z(M+ H): 406.2. »@‘ -
Example62:(2S, 4S) -4-Fluoro-1-(241S,3S)- -gﬁ-\@@ﬂ pyl) 1,2,4-
15 CH;
Step 1: tert-Butyl [(1R,35)-1,2,2-trimethyi-3-(5-methyl-1,2 4-oxadiazol-3-yl}

cyclopentyl]carbamate

Me Me
ME,,

~.\H N M
BocHN g T ©
0N
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,38)-1,2,2-Trimethyl-3-(3-methyl-1,2,4-oxadiazol-5-yl)cyclopentan

25  aminehydrochloride



oxadiazol-3-yl)methyl)-1,2,2-trimethylcyclopentylamino)acetyl)pyrrolidine-2- 15carbonitrile
Step1:(1S,3S)-3-((5-(4-Fluorophenyl)-1,2,4-oxa diazol-3-yl)m ethyl)-1,2,2- trimethylcyclopentanamine
hydrochloride ¥ 4féttsimilar to example 58 using intermediate tert-bifyfB2010/000068
{(1S,35)-3-[(22)-220amino-2-(hydroxyimino)ethyl]-1,2,2-trimethylcyclopentyl}carbamate (prepared in
Step-1 example 56, carbonyldiimidazole and 4-fluorobenzoic acid. 25 1H NMR (400MHz, d6-DMSO0) 8
ppm: 0.9(s, 314), 1.0(s, 3H), 1.48(m, 11-1), L5 -69(m, 1H), 1.71-1.8(m, 111), 1.91-1.96(m, 111),
2.59-2.63(m, 1H), 2.66-2.88(m, 111), 7.45-F8(m, 7 ;g&’.O(bs, 311), 1.21(s, 3H), 2.20-2.23(m,
8.14-8.18(m, 1.4 bt S A a5 RiQ03 2P ERige (2 mL) was added to ethyl acetate
(ZS,4S)-4-Fluoro-11-{2-((115,t35)-3-(tg5- %—.f[ﬂuor%ph,en%/]ﬁ)-l _,4-ox%(§§1,‘ oI-\’:’»-%%/%}?8 ved
methyl)-1,2,2-trinf PRy ISR A SRR O B AT oGin ST SRS SAS remove
2010/07941393 PO IBPOIOGO0agIe NEGE B atushd o thereriirdid sweptadsien of the step-2
intermediate £0. 2:gs13HBiim e KP2e@3 (A4, (unet), st salalydsameuntinetsmL of DM50 were
added a DM50 soluyti f inter, ia i , hg reaction mixture was stirred
for 12 hours 5 un e’r%?ﬁ%c’)gie}?? g@rﬁ?%é?’ér%%%ﬁ&%ﬁ?ﬁ?ﬁ%ﬁ 0 i’f?g’?géc%{i)’n, it was diluted with ethyl
acetate and wateteThe ladiers i€Pd SepBieme (iR At febir etk mesistided dvice with ethyl
acetate. The combidadebipenigclayensyias dtiaty DpairaalydrousNaifeo 4, concentrated and purified
by chromatography to yield the product. O Off white solid. Melting Point 158-16 0C. NMR

(400MHz, DMSO) 5 ppm: 0.96(s, 6H), T09,41(m, 3&1¥+1.41-1.71(m, 611), 2.32-2.37(m, 211),
2.61-2.88(m, 3H), 3.32-3.54(m, 2H), 4.95(d, J=0 %2} , 5.25(d, J=9.2 Hz, 0.211), 5.35(d,.J=51
Hz, 0.2H), 5.45(d, 1=51 Hz, 0.8H), 7.19-7.23(m, 2H);8.18-8,15(m, 211); m/z(M+H): 458.1.1. Example

63: (2S,45)-foFlurodizfar QR svdoh &%&r%}%%{éﬁﬁgéa{&éﬁ.if’é@&Wimo%ochalb 0235

1,2,4-oxadiazol-3-yDmethyl)c clopez%télamlno)acetyppyrrol| Ine-2-ea rbonitrile” 15 gepared similar to

example 62 tert-B %/mxﬁ@’g _g[éﬁ EniinBupel) in 1 mL of DMSO was added a DMS
(hydroxyimino)etimtib: 2 iBtdrimadivts/ Ry (1 6p2 ait Pl Fdamipanin ate (hr epatied nrix8tepvds exariple 56,
carbonyldilmidazgle;and,pyidinenCaReXHicABiIek: etmMdidod of the reaction, it was diluted
with- ethyl acetate and water. The layers were separated and the aqueous layer was
15 washed twice with cthyl acetate. The combined organic layer was dried over
anhydrous Na,SOy, concenirated and purified by chromatography 1o yield the product
as an off-white solid. 0.050 g, White solid. Melting point: 147-151°C. 'H NMR
(400MF1z, CDCls) 8 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), 2.20-2.37(m, 1H), 2.39(s, 3H), 2.61-2.75(m, 1H), 3.27-
20 3.32{111, 1), 3.39-3.50(m, 2H), 3.67-3.75(m, 2H), 3.90-3.99(m, 1H); 4.94 (d, 9.2,
0.8H), 5.31(d, 3=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: (2545)y4-Fluoro-1-(2-((18,3R)-1,2,2-trimethyl-3-(3-methyl-1,2,4-
oxadiazol-5-yDeyclopentylamine)acetyDpyrrolidine-2-carboniirile
Prepared similar to example 50 starting from intermediate 13 and W'

25 - hydroxyacetimidamide



0.025 g, Off-White solid. Melting Point 180-184 C. 11-1 NMR (400MHz, DMS0) 20 ppm: 0.96(s, 611),
1.11(m, 311), 1.41-1.71(m, 611), 2.32-2.37(m, 2H), 2.65-2.75(m, 211), 2.86-2.90(m, 11-1),
3.32-3.54(m, ¥ 20904197 (d, 0.81-1), 5.12-5.15(8h 0.211) 5.28- 5.4(m PETAPOTOGEMEDT7 (M, 211),
8.84-8.85(m, 2H). m/z(M+H): 441.2. Example 64:
(2S,4S)-4-Fluoro-1-(2-01R,3S)-3-(3-(4-fluoropheny1)-1,2,4-oxadiazol5-y1)-2,2,3-trimethyley
elopentylamino)det BpP S mdiite solidarhiskinglacts 16kdp31°Q1 R BRIz, CDCL) §
3-(3-(4-fluorophemui )T Zs# 0Badis el B0y 128,34, ethy| yslopentasecashaxyigte ¢io a solution of

(1S,3R)-3-(meth rheny-1,2 2-tri 1 rbexylic,5 acid (1 4,.9.35 mmol) in
dichIoromethanegmﬁ%o%ﬁ?’d%r%izc}%ﬁ%bIie i%‘%@%gﬁ%@iﬁhﬁnﬁoﬁ%ﬁ (ﬁgol%gzlg?r% réﬁg’eﬁz?le'ne
carboximidamideg(g%’l )53 CATHRREY égg’a@a(’&n@tiﬁ@a %rjf?'%%ffé?fﬁ%esé’éfﬁpletion of the

reaction an ayueGiSNEACHEN 8 Hich lorerHathalp whadlasdedzIherDr ganid-tyerssaparated, dried and

concentrated. Tr&mﬁjﬁ{ug@@g@ﬂm&d&ﬁ@y@ﬁﬂ%@{g&@m Br@ﬂy,é_q,qaf&;.g)ff_ g]éwvrs. The volatiles
were 10 remove%%?_qs_eﬂrngégylcva&cum [grL{d@ co olgrcllg urlged Xgo!umn. Yield: 0.8 g; 11-1. NMR
(400MHz, CDCIZ} 8 ppm: 0 bA (o eR A iagnc: n?—%’f Tyt A P88 60(m, 1H), 1.95-2.09(m, 111),
2.35-2.49(m, 1H), 2.85-3.00(m, 211),¢ "311), 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-Fluoro We;i 4-exgdiazol-5-y1)-2,2,3-trimethylcyclo 15
pentanecarboxylic acid To a solution of stép-li¥riteryTe

@* ®diafe (0.8 g, 2.4 mmole) in THE, lithium
hydroxide (0.11 g, 4.8 mmole) dissolved in water was added.ane stirred for 48 h. The reaction was
concentrated under reduced pressure, diluted with water amd washed with diethyl 20 ether. Aqueous

layer was acidifielFRaTH IR ECRasrERiFacle dsirnderyr it derdridiafieecheeirated. Yield: 0.5g;
111 NMR (400MioreGDGE8)6 ipsten D.92(S, SE¥-1hdd (sediomicds(E, ekpelp8Rmi111), 2.04(m, 1H),

2.37(m, 111), 2.92(e, lmgaﬁmna@6w-§.7%§sﬁw'&.ﬂob@éwﬁa§y Ly, Step3:
(1R,3S)-3-(3-(4-Flygropheny1)-1,2,4-oxadiazol-5-y1)-2,2,3-trimethylcyclo 25 pehtanecarboxamide
WO 2010/07941%%@/%@6290 bd%%é%@ﬁé%)=c‘i?§>‘ﬁ\?%f%1§§o¥cﬂ?o¥%mt&%é’dﬁéte 2(0.5 g,
1.6mmol) in dicHGASPAIRaAS TRATAtEEINEE, 4106-3.09(m, 1H), 3.29-3.80(m, 4H), 3.95-4.0(m, 1H),
4.95 (d, =9.2 Hz, 0.8H), 5.20(d, 7=9.2 Hz, 0.2H), 5.35(d, J=52 Hz, 0.2H), 5.45(d,
13 I=52 Hz, 0.8H); m/z(M+H): 392.2.
Example 53: (25,48)-1-(2-(IR,3R)-3-(Cyanomethyl)-1,2,2-trimethyleyclopentyl
amino)acetyl)-4-fluoropyrrolidine-2-carbonitrile
N e Me\ "
. vC(N {ﬁ‘\/}\.—cm
To a solution of intermediate 7 (0.2 g? 0.75 mmole) in Acetonitrile was added p-
20 toluenesulphonic acid (0.28 g, 1.50 mmol) and the reaction mixture was stirred at room
temperature for five hours. The volatiles were removed under reduced pressure and
triturated with diethy! ether o afford the desired product, The product thus obtained
was dissolved in ImL of DMSO and X,CO; (0.202 g, 1.47 mmal), KI (6.081 g 0.49
mmol) and intermediate-20 (0.142 g, 0.75 mmol) were added. The reaction mixture
25  was stirred 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 layer was dried over
anhydrous Na,SOy, concentrated and purified by chromatography to vield the product
as an off-white solid. 0.08 g, Off white solid. "H NMR (400MHz, CDCl3) 8§ ppm:



10C, one drop of DMF followed by oxalyl chloride (0.16 mL, 1 73mmol) was added and stirred for 2 h.
The volatiles were removed by passing N2 gas The residue was 5 dissolved in dletht}/l ether, aqueous
ammonia (10 WW&@Qéﬁed and stirred for 0.5 h. 8&he organic layer Wag(égfﬁf}é%’a“ é{ﬁueous layer
washed with dichloromethane (2x50 mL). Organic layer were combined, dried and concentrated. 111
NIVER (4OOMHz CDC13) 5 ppm: 0. 7%55,l 3H), 1. S?é 3%1 :45(s, 3H), 1.84-1.90(m. 1H),
1.96-1.99(m, 1Hf-P65:)s% r?E Flpdal 629158 28 26 3313 () 5 56(s, 1H),
107.14-7.18(m, zzm m&&mﬁi{)zm)zﬁmmmﬁ 3. (BLEH) 3.65-3.76(m, 1H), 3.88-

(1R,3S)-3-(3-(4- BIyﬂm,ph@ﬁmk@ f-oxaqiasalh-¥ald A<drimethyleysla peatangmige hydrochloride
Step 3 mtermedlgtft‘@ro ? ﬁgl\_gas dégﬁ%% q.a 3 mL solvent mixture of 15 ethyl acetate,
acetonitrile and é ra | res o this FIFA (0.76g, 1.76mmol) was added and
stirred, maintéln|ﬁ§amﬁkteﬁﬁéeﬁﬁﬁ@ﬁtﬂﬂ@fﬁ%@%@&kﬁéﬁ%&ﬁ(ﬂw@@ﬁ%é‘m room
temperature for &hdRxeEssIRkBAIWASGeaempRsRAddn)beatingal Xoathiard minutes. Reaction
mixture was concentrated under reduced pr%ﬁsuremgﬁgdlfledwth dilute HCI, washed with diethyl ether.
Aqueous 20 layer was separated, basifiedwith B{futlon and extracted with dichloromethane,
washed with water, brine, dried and co P’ goﬁ The residue was dissolved in ethyl acetate and HC1
in ethyl-acetate was adde ny arate was filter ashed with ethyl
acetate. 1H NMgé@Xo%i%/Fd'ﬂ'gy %Q%g %2%‘“5’1915?‘ '?ﬁsmﬁ‘ffi’)g ﬁ]c?(gv 311), 1.77-1.90(m, 211),
2.21-2.26(m, 1H)ff2mﬁhﬁ %%ﬁﬁ’e% mates 58(m, 111), 7.39-7.44(m, 2H), 8.04-8.08(m, 211).
m/z(M+H): 290.2. Step 5: (25,4S)-4-Fluoro- 1,@* 1R 35)-3-(3-(4-fluorophenyl)-1,2,4-oxadiazol-5-y1)-
2,2,3-trimethyleyclopentylamino)acetyppyreak pitrile WO
2010/07941396PCT/1B2010/000008 To a stirred susp&nsion of the step-4 intermediate (0.07 g, 0.21
mmol), K2CH3 @16 shmmalernddraishtie ahnkinnls ek DMSR.RIS Added a DMSO

solution of intermediate 20 EO .0.37g, 0.19 mmol) and the reaction mixture was stlrred for 12 5 hours

under nitrogen afffSEPh &P &} &;ﬁwﬁeﬁ?gﬁdo?%éﬁaé%fﬂ)ﬁof%ag Rt fas Warseth§ffacetate and
water. The layersaveidise pbratdidsa ettiztné eguaousdayé dilas! wits vedcktwidetaithcetlyy| acetate. The

combined Organi@h@lﬁ?é&W@%e@éﬁﬁ%&ﬁ@&%ﬁli%&'?@@Q&o@@%@%ﬁ%@ aRetpyfied by
chromatogrqghy to%leld the %odu hite oI| é@li}g R (400MHz, CDC13) 8 ppm: 0.68(s,
1 :

31-1), 1.23(5, 3H TAH&Y )ga"féié’g"f i S 4 W 111), 2.23-2.29(m, 21-1),
2.61-2.73(m, 1HteR9-2:93%x: 11‘!*15)1 3@%@-@@1&%&@Wﬂlﬁvﬁﬂggﬁm§ﬁﬂm 11-1), 4.95(d,
3=9.2, 0.811), 5.1Réthyl}ePclapuditarbaiid, 5=52, 0.2H), 5.35(d, 5=52, 0.811) 7.14-7.26(m, 211), 8.08-
8.11(m, 2H). m/z(MH): 444.2. Example 65: u¢ cu,

(25,45)-4-Fluoro-1-(2-015,3R)-3-(3-(4- quordj'E]‘J‘ 1, 2 4- oxad|azol-

155-y)-2,2,3- trlmethylcyclopentylamlno)acetyl roI| | Pparbonltrlle Prepared similar to example
64 starting form R 38 ethoxycarbon?/ f)) 1,2,2- ?ﬂnethylcyclopentanecarboxyl|c acid. .035 g,
White solid.: M. P é&?%i?ﬁﬂ“ﬁ%‘ 992 % BN LG B B EPSSEE Sin: 0.66(s, 3H),
1.21(s, 31- l%i,)1.4121@,(ZE)SHI-)DMQ@!EMWCMHMM 18) 1s 88¢pd, ahd bpardl 8-20000% IR, 2.66-3.08(m,

3H), 3.60- 3.97(Myé hddrs? RBeft Rhhtletitn%? J%EQnSWeéﬂéﬂhéc@a?e Rias Qerblda mefef41=51 Hz, 0.2H),
5.44(d, J=51 Hz, 0 8Hg( 7.14-7.18 ﬁhu%

YESSUre an ?) %1073’%1 eth at xghﬁ?ly%g 6were arat
(S)-1-(24(15, \’:’»R)-%Fi-"(‘f‘:i3 £ ﬁuorop enyf 2. X 0Xatiazot- -y 5.2 trifieths Cyclo
pentylamino)ace¥plFronEitie-2oeameniritd wisthaedaio itns @5 pre pransensrisiaftd example 64
starting using intenaveshateha brinlstepetal was purified by column chromatography. 0.270 g, Off-
25  white sticky mass, '"H NMR (400MHz, CDCl) 8 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, 25, 2.50-2.52(m,
161),2.53(s,3H), 2.82-2.86(m, 1H), 4.52(s, 1H), . m/z(M-100)+ H: 224.2.



HC NH CH3 CH3 0, us(,N 10 Prepared according to procedure described in example 64 starting
form (1R,38)-3- (methoxycarbonyl)-1,2,2-trimethylcyclopentanecarboxylic acid and N-hydroxy-2-
methylpropanifidaiid®1®.045 g, White solid. Meking point; 82-85 C. 1¥¢NRHR A¥BKIHZ, cDC13) 6
ppm: 0.60(s, 311), 1.18(s, 3H), 1.32(s, 3H), 1.36(d, 6H), 1.50- 1.8(m, 3H), 2.15-2.39(m, 211),
2.61-2.86(m, 211), 2.99-3.09(m, 2H), 3.44-3. (&ém 211), 153.87-4.05(m, 2H), 4.95 (d, J=9.2, 0.811),
5.20(d, J=9.2, 0. 3RS 1sT8)-1.255T frethy-& G pethipis 2 hoxedinsgl3pliwefii2 2. Example 68:
(28,48)-4-Fluoro<y«{2p083RpiRchyZtriliethlel -3-(3-(pyridin-3-y1)-
1,2,4-oxadiazol-5-yl)eyelapentylamino)acetyp ycﬁolidine-z-carbonitrile Prepared similar to example 64
starting form (1R,3S)-3-(methoxycarbony] 4, trimethylcyclopentanecarboxylic acid
N-hydroxypyridine-3 -carboximidamide. G:64 hite §/0th Melting point 206-211 C. IH NMR

(400MHz, CDC13) 8 0 miz 42‘6 xamp

(28,48)-4-Fluoro 10 [%‘8% %ﬁﬂ%&ropy% i) 5’%‘5 fﬁﬁ ed fo a solution of
2,2,3-trimeth@ley@?@ﬁ@ﬁﬁh%é)@@étﬂ)&?%@i‘i’ié&)flle&ﬂmdm@nmeoaﬁﬁ‘f@ 2Bt mitetsolid. Melting point:
126-130 C. 111 MMR{ 400 Mirzs GRS )Snpmid B8, ﬁifel}oﬂataé{%%ﬂo%(&d%ﬂ), 1.59-1.61(m,

1H), 1.80-1. 82( cgul_gd grejsg.lre &) Q%Zhe] w:tggxezth g%pl_éf }é %fii(égqgroHu)ﬁt&yQ 13.08(m, 1H),

3.61-3.79(m, 25211) 3.88-3.97(m, 2H), 8.211), 5.35(d, J=
52 WO 2010/078A%88isoapertof b %@F’M@M@wmﬂ@é{mﬁh BB 2HB(1., J=5.48

Hz,1H), 8.37(d, .L&(6 39, &%), B (=194 sl HH9. 32652, 1d¢h). parz (Mst)s#27.2. Example 69:
(25,45)-4- Fl%OfO:ﬂn@é‘@(B:aﬁﬁ %0235 HtHimefyla3 é%r(ﬁlf '§1/

1,2,4-oxadiazol-5- #ﬁ open tylaming acetyl yrrol | gb)[ bonltrlle 5Prepared similar to example
64 using (1S, 3R ethoxyc ﬁ)i 1 &02021 (2-((1R,3R) 1,2 Z-trnmethyl-»?; {(5-methyi-1,2,4-
oxad:azol-S-y1)methy!)cyclopentylamuno)acetyl)pyrrohdine-z-carbemtrlle

Me Me Me

ﬁ{m ALY

_ To a stirred suspension of the step-z mtermediate (0. 07g, 0.269mmol), K+CO5 (0.148

15 g 1.07 mmol) and XTI (0.020 g, 0.12 mmol) in 1 mL of DMSO was added a DMSO

solution of intermediate 20 (0.051 g, 0.269 mumol} and the reaction mixture was stirred

for 12 h under nitrogen atmosphere. After éomplgtion 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;SO. concentrated and purified by chromatography to yield the product

- as 0.03 g, off-white solid. Melting point: 121-123°C, 'H NMR (400MHz, CDCls) 6

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, 3HD), 2.62-2.88(m, 2H), 3.41-4.02(m, 4H), 4.96 (d, }=9.2, 0.8H), 5.25(d, J=9.2,
0.2H), 5.37(d, =52, 0.2H), 5.45(d, J=51, 0.8H); m/z(M-+H): 378.2.

25  Example 55: ‘ (28,48)-4-Fluoro-1-(2-((18,38)-1,2,2-trimethyl-3-((5-methyl-1,2,4-

oxadiazol—S-yl)methyl)cyclopentylamino)acety!)pyrroiidine-2~carbonitrile
wMe

@ )\\/ N H/&-(ome

E



trimethylcyclopentanecarboxylic acid N-hydroxypyridine-3-carboximidamide 0.031 g, Off white solid.
Melting point: 70-75 C. 1H NMR (400MHz, CDC13) S ppm: 0.63(s, 3H), 1.2(s, 31-1), 1.4(s, 31-1),
1.59-1.63(m, YR Y7 B4(m, 114), 2.24-2.3(m, 80 2H), 2.66-2.74(s, FGTBEYGHER, 1H),
3.02-3.06(m, 1H), 3.41-3.78(m, 3H), 3.934.02(n, 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(1, 3=4.92 Hz, 1H), 8.37 (d, J=7.96 Hz, 114),
8.73(d, J=4.64 HE'RIN §iiRE to) §xampls A4 Nsing) ingmegiafe, khfs| artipng material. 0.024 ¢,
(2S,4S)-4-Fluorow{2 %%, IRk 2 pditmtraetig 3 -8 ( 3a(pyieirobd#AL) €DCLs) & ppm: 0.90(s,

151,2,4-oxadi - I t il ) idine-2- il € imilar t I
64 usingo(?iRI%ZS%?gi}élﬁ% e o i‘%ﬂ[‘?, ?%’fﬁf‘ﬁﬂk‘?fﬁ%p@ﬁfdl@m q P

0
é ox&garbonylﬁ%,zz-trlmet’h@; cyclopentariecarboxylic dcid and
N-hydroxypyridi 9% b anfidaffitle #3C R43e Hy ‘b?és’(‘b;fﬁfzv\}llﬁté) @d?i\%ﬁing point:
149-153 C. n¥/z(NF R 14 2212133 MR- 2074 00N Hz4 SCDIE L BY oz b ) 0On63(¥;-B1L-17)8.1.2(s, 3H), 1.4(s,
296301 AH, A 011
.96-3.01(m,1H), -3, : -3.9(m, =9.1 Hz, 0.8H), 4, , J=9.1 Hz,
0.21-1), 5.30(d, J'§§ " za,éﬁgér%ﬁfy%&h&%@ig?ﬁ%?"bﬁ?@ﬁﬁ ?%H}t",yﬁ’é"é‘%"ﬁz‘f“é)ﬁ%‘,‘é%aa(d, J=4.72 Hz,
2H). tn/z(M+H): 427.2. 25Example 71:%,  § 14 Tw o, |
(25,4S)-4-Fluoro-1-(241R, 3S)-2,2,3-trirglettfyl-3- (3L (pyyieli #:/1)-
1,2,4-oxadiazol-5-yl)cyclopentylamino)agetyl)pyrrolidi { bouiteile Prepared similar to example 63
using ((1 8,3R)-3-(methoxycarbon 1(%-1; ,2-trimethyl cyclopentanecarboxylic acid and
N-hydroxypyridi ﬂfz:ﬁﬁg'w&a‘%ﬁ Srbaotr iR Edfieenorinddadrndihek c. 11-1 NMR
(400MHz, COCI3)8)aqtimhicRI68(sty Babpdna®(s, 3H), 1.43(s, 3H), 1.60-1.62(m, 111), 1.78-1.85(m,
111), 2.24- 2.31(m, 211), 2.66-2.74(m, IH), 2.9Q0z2.93(m, 1H}; 3.04-3.08(m, IH), 3.43-3.54(m, 2H),
3.64-3.79(m, 1H), 3.93-4.02(m, 111), 4.96(¢\'§ "“Hz,@%@, 5.15(d, J=9.1 Hz, 0.2H), 5.32(d, 3=52
Hz, 0.214), 5.45(d, 1=51 Hz, 0.811), 7.97(d, J Hz/QHF 8.77(d, J=4.88 Hz, 214); m/z(M+H):

427.2. 10 Example 72; (2S 4S)-4-Fluoro-1-(2-([1:2 : ):2.2.3-trimethy1-3-(3- in:2-y1)-
1,2,4-oxadiazol- -fini‘effé%‘g’én%%?ﬁin“o g 1tgy’%'p rrQ ||h2é-ﬁégﬁ%@ﬁ%f%‘élﬁé%é@gﬁ%br to example 64
((IR,38)-3-(meth & edbarippyniyh oorbamaéh (IreRrErdp Bt siiednr batepnedinird Hhdandsiffys
N-hydroxypyrazihgi@:gaabinxisiddmide dedbif:04ngx¥ifipite odieh Mekimppoinfluobaéai€. 'H NMR

(400MHzZ, GRIC1 3} 21RMW02868d Fdd.drirted 8 rodidrertBi8rebl s il Bicr SR At B34 -87(M, 114),
2.2-2.39(m, 2H), 2.66-2.77(m, 114§ 2.98-3.0%%T§a2%l;1%§>.44-3.88(m, 214), 3.91-3.97(m, 111), 4.95(d,

J=9.1 Hz, 0.8E1F B THRIY 280 sy fyress REGOHI0RIRE (3292858 M9, 0.814), 8.72(d,
J=2.32 Hz, 1H),8W€i‘ﬂdﬁ1h@@ﬂ29qﬂ?, @x30gnlb) prvhpremtic iy xopbifdarmsbedr8ith
(2S,4S)-4-Fluoroshide #fd Brins) &ied St 34t Vind , 2eftcentrated. Crude material
oxadiazol-5-y 1 cyglgp ey AR RSN PRMT R RerE ARRREIeBHS Ot T h ),
20 0.94(s, 3H), 1.39-1.40(m, 1H), 1.43(s, 3H), 1.5(s, 9H), 1.75-1.83(m, 1H), 1.95-2.0(m,

2H), 2.22.2.27(m, 1H), 2.64-2.70(dd, 1H), 2.85-2.9(dd, 1H), 4.52(s, 1H).

Step-2: (15,35)-1,2,2-Trimethyl-3-{[S-(trifluoromethyl)-1,2 4-axadiazol-3-y1]

methyileyvciopentanamine hydrochloride

CFa
b PG

B CHSH N::<
"”"///[i‘N/ ?

25 A solution of saturated HCl in ethyl acetate (2 mL) was added io 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, dg-



0 H)-CH3 0-N Prepared similar to example 64 using al 8,3R)-3-(methoxycarbony0-1,2,2-
trimethylcyclopentanecarboxylic acid N-hydroxyethanimidamide. 0.04 g, Off white 25 solid. M.P:
144-147 C. 11¥P RN UBOMHZ, CDCI3) 8 ppm: 0g87(s, 314), 1.13(s, 3A§ TAy10/060008
2010/079413PCT/1132010/000008 100 1.17(s, 3H), 1.58-1.61(m. 11-1), 1.71-1.76(m, 111),
2.2-2.25(m, 211), 2.38(s, 311), 2.65- 2.73(m, 111), 2.8-2.82(m, 11-1), 2.97-3.02(m, 111), 3.38-3.42(m,
111), 3.48-3.52(rPMI9), Broa3)AA(m3H), 0.98(s, 3H), 1.21(s, 3H), 1.33-149(s, 1H), 1.65-1.83(m,

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: (28,48)-4-Fluoro-1-(2-((18,38)-1,2,2-trimethyl-3-((5-methyl-1,2,4-

5 oxadiazol—E—yl}methyl)cyciepemylamino)acetyl)pyrrolidlineducarbonitrile

a e o :

N )k,/”""- o O
N H N#
Gl O
W

To a stirred suspension of thertcp-Z intermediate (0.095 g, .50 mmol}, KoCO; (0,138
g 1.0 mmol) and KI (0.033 g, 0.2 mmol) in | mL of DMSO was added a DMSO
solution of intermediate-20 (0.095 g, 0.5 mmol) and the reaction mixture was stirred
10 for 12 hours under nitrogen aimosphere. Afier completion of the reaction, it was
diluted with ethyl acetate and water. The layers were separated and the aqueous layer
was washed ‘gwice with ethyl acetate. The combined organic layers was dried over
anhydrous Na,gSOz;, 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), 1.27-2.25(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, }=9.2, 0.2H), 5.35(d, }=51.2, 0.2H), 5.44(d, J=51, 0.8H); m/z(M-+H): 432.1.
Example 57: (28,45)-4-Fluore-1-{2-((18,38)-1,2,2-trimethyl-3-{(3-(trifiluoromethyi)
-1,2,4-oxadiazol-3-yl)methyl)cyclopentylamine) acefyl) pyrrolidine-Z-carbonitriie

20 methanesulfonate

) Me Me
H
NG /\L/Nn., be CF3
N , H N&—‘
"«//Q\ el
" CHSOM N

Example 56 (20 mg, 0.046 mr;o}} was dissolved in ethyl acetate, to this added (4.4 mg,

0.046 mmol) methanesulfonic acid dituted 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, D20) 8 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, IH),- 2.75(s, 3H), 2.79-2.81(m, 1), 2.82-2.85(m, 1H), 3.76-3.95(m,

 2H), 4.02-4.24(m, 1H), 4.74-4.79(m, II—I),‘ 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. '



111), 3.91-4.0(m, 1H), 4.94(d, J=9.2 Hz, 0.81), 5.18(d, J=9.2 Hz, 0.2H), 5.35(d, J=52 Hz, 0.211),
5.45(d, .1= 52 Hz, 0.811). m/z(M+H): 364.2. 5Example 74:

(25,45)-4-FluoY§2 2HONH833R)-2,2,34rimethyl-3-(3gmethyl-1,2,4- PCT/IB2010/006008
oxadiazol-5-yl)eyelopentylaminolacetyl)pyrrolidine-2-earbonitrile HH H3C C NrrI™ CHa Prepared
similar to example 64 using ((1R,3S)-3-(methoxycarbonyl)-1,2,2-trimethyl 10 cyclopentanecarboxylic
acid Ar-hydroxyathadimnicdamis,43)06 (¢ OSIFRkaSolid-BiuvigltintdpointiaG73lngty bk NMR (400MHz,

CDCI3) 5 ppm: cheldSendhbhido 2813 BhotoSPrbRaba: tlhhnlcaR-1.77(m, 211),
2.14-2.29(m, |H§i %%%‘(f&s l % iz“%f%%s&“ﬁzﬁlﬁz 970 3%%4 , 111), 3.42-4.05(m, ,411), 4.95(d, J=9.2

Hz, 0.811), 5.25(d, J=9.2 Hz, 0.211)4%.36{d, X2 Hz0.21 @45(d J=52 Hz,0.8H). m/z(M+H):
364.2. 15 Example 75: (S)-1-(2-01R, 58, 8,9 1-2,4-dioxo-3-azabieyelo[3.2.11
oetan-1-ylamino)acetyl)pyrrolidine-2- onitrile ON * i 0o Me To a stirred suspension of the

intermediate 15 (0.13 g, 0.61 mmol), K2CO3 (0.17 g, 1.2 mmol) and KI cata rQ/tlc amount in 2 nil., of
DMSO, |nterme&G@Z@WI@%SQ@@'@W&)‘WE@&’U@@H‘W@?@H’&‘ff&ﬂ}ﬁ ttire was stirred for 8 h
under nitrogen afmespheraopdiistaempiggon of the react|on it was diluted with ethyl acetate and

water. The layers were separated and the aqueous lay lay as washed twice with ethyl acetate. The
combined organic layers was dried over anfjydrous H’concentrated and purified by silica
column using 2% methanol in dlchloronﬁté‘tﬁ‘éicw ield the 5’5 product as 0.025 g, white solid. Melting

point 141-144 Crlk NMRH(40Qetzy hdaifc] 2id (pRs0: 9881 3mhilid (SCB1 UDI(@E563] 1), 1.80-1.88(m,
211), 1.91-1.98( :H'lré(ilz 99iv%i21 d %ln_g xrre% %%19711 2r1);|!)bL§yP%§S§§)l?) {?2 M), 3.54(m, 111),

3.88- 3.92(dd, 1 infz(M+H): 347.1.
(25,45)-4- Fluoroﬂlwt@lmtfﬂns}?ﬁh@, 18; %‘féﬂ%ﬁ‘ﬁlﬁﬁ&ﬂ}??ﬁi}aﬁ‘i‘&%ﬁ@ 3078psT3g o Step-l
octan-1-ylantino)aeatys) gy rlicha ez2 cmilso nitnlle wad 1ddeRICTHAMR0MOI80 66 08iring. After

completion of reaction, it is diluted with water. The layer was separated and the
01‘gaﬁic layer was dried over anhydrous Na;SOq, and concentrated on a rotavapor. The
crude material wass dissolved in toluene (20 mL) and heated to 120-125 °C for ten
hours. After completion of reaction, toluene was removed under reduced pressure and
15  diluted with ethyl acetate and water. The layer was separated. The organic layer is
dried over N2,80, and concentrated on a rotavapor. The crude material is purified by
colymn, 0,321 g, Off white sticky mass, H NMR (400MHz, CDCls) & ppm: 0.85(s,
3H), 1.10(s, 3H), 1.35(s, 3H), 1.40(s, 9H), 143 (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), 2.82-2.86(m, 1H), 4.52(s, 1H).
20 m/z(M-100)+H: 266.2.
Step  2: (1S,3S)—3~((5-tert~ButyI—1_,2,4-axadiazoi-s-yl)methyl)vl,2,2-«trimethyl

cyclopentanamine hydrochloride
' {H3

R H Cﬁaﬁ N\/oHcHa

A solution of saturated HCI 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. 0..250 g, White solid, 1 NMR
(400MHz, ds DMSQ) ppm: 0.80(s, 3H), 1.11(s5, 3H), 1.35(s, 3H), 1.40(s, 9H), 1.74-



Me To a stirred suspension of the intermediate 16 (0.12g, 0.66mmoD, K2CO3 (0.27 g, 1.8 mmol) and
K1 catalytic amount in 2 mL of DMSO, intermediate 20 (0.125 g, 0.66 mmol) were added. The reaction
mixture was sHfed 8t 8* ¥ under nitrogen 5 atmosphere. After completiBR'dPRIE¥E N on, 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 Na2S04,
concentrated and pEied by dficade6m cﬂﬁérﬁéﬂﬁﬁra%ﬁy 138y 526%- i B 233 eliehloromethane to
yield the product B&8.3.045sg3 Offnfifite Soligh.Melting point 122-126 C, 111 NMR 10 9.2, 0.211), 5.35(d,

J=51, 0.2H), 5.4%¢, 35148, (v } - e )
(25,4R)-4-Fluoro. 1-(2 4 Sy @1& Sé)l-)s §§¥er]t- %Eﬁgggfﬁez%dl i 351_)1 thyD-122

oetan-1- ylamlno)ace?y}ffp%roﬁé“ k -’é‘g E‘E%Féﬁf‘gfﬁ?'l%lf"fﬁbg&‘é’fﬂble 75 by coupling
intermediate 16 and intermediate 22. MeH grngjl 01 ‘Whlte solid. Melting point 74-79 C. 1I-1
NMR (400M1-lz, CDC13) 8 ppm: 0.8(s v 1-1), 1.59-1.66(m, 2H), 1.85(m, 1I-1),
2.16-2.19(d, 1H), 20 2.29(s, 311), 2.31-2- 4(m 111) 2.56-2.58(m, 1H), 2.75-2.77(m, 1H),
3.31- 3.91(mj4H), 4.75(t, J=8.2 Hz, 0.8H), 5.08(t, J= 82Hz 0.211), 5.25(d, J=51.2 Hz, 0.2H), 5.35 (d,
J=51.2 Hz, 0.81 1%0 ﬁwf?(f\%‘ﬁliﬁ*’%“é*?ﬂl‘)fé&%ﬁ?ﬁr% rp@rmedaate (0.3 g, 1.0lmmol), X2CO; (0.540¢g,

(S)-1-(24(1R,5R):35 18184 etfalleth)8B mAebimyelp 2l HADeRIPMFD was added a DMSO

amino)acetyl)pyrilidine-2:pathonitsity @aMeFroparassinila; el B gaUpIng Intermediate
DC13) 5 ppm: 08288 311), 0.86(s,

16 and di Whi I OMH
3K, 0'(s, 31, outo D0y SR Wb Mo et R

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
0.13'g Off White solid, melting point: 152-154°C. 'H NMR (400MHz, CDCI3) ppm:
0. 89(;, 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, 7=9.2 Hz, 0.8H,), 5.15(d, J=9.20 Hz, 0.21,), 5.35(d, J=51 Hz, 0.2H,), 5.5(d,
J=51 Hz, 0.8H); m/z(M+1); 420.2.
Example 59: (2848)-1-(2-((18,38)-3-((5-Cyclohexyl-1,2,4-oxadiazol-3-y)methyl)-
1,ZJ-trimethylcyciopentylamine)aceiyl)-tf—-ﬂuoropyrrolidine&ncarb(mitrile

Ma fle

L;( /2,0

Step 1. (1 S,38)—3~((S-Cyclohexyl—1,2,4—0xadéazoi—?:-y!)methyl)—i,2,2~trimethyl

eyciopenianamine
*é’
HalN }wN

To a solution of tert-butyl{(1S,35)-3—{(ZZ)»2~amino~2-(hydroxyimino)ethyi}-1,2,2-
25 -trimethylcyclopentyl}carbamate '(preparcd in Step-1 example 56%0.3 g, Immol) in

20

toluene, pyridine (0}.079 g. 1 mmol) and cyclohexanecarbonyichloride was added and

stirred for 3 hours. The reaction mixture was refluxed for another 12 h. The reaction



2.23(s, 311), 2.29- 2.35(M, 4E1)7 2.53-2.56(dd, 114), 3.35-3.43(m, 214), 3.59(bs, 11-1),
4.74-4.76-4.96(m, 1H0); m/z(M+H): 319.3. Example 79:

(S)-l-(2-01R,§’IQ)24%1,‘§, -4Fﬁmethyl-2-oxo-3-oxabicyxﬂo[3.2.1]octan-1- PCT/AB2010/000008
ylamino)acetyl)pyrrolidine-2-carbonitrile Me 50 o To a stirred suspension of the intermediate 17 (0.05
g, 0.27 mmol), K2CO3 (0.11 g, 0.79 mmol) and 1(1 (0.049 g, 0.3 manol) in 2 mL of DMSO,
intermediate-21 [07¢46 @}Wéﬁ%ﬁ%%@%@dd@&@ﬁ@%‘é&%ﬁ%iﬁfﬁ)’b%ﬁ%@tﬁs{%dwﬁr 8 h under
nitrogen atmospbgreatditdriadamplettomoditicredastipridtdvas dlitatedwithcttwibtagethie and 10 water.

The layers were Medrnd b a0HsaNS |§1Y§§0ﬂ@§- M@sjﬁq't%g%?{mﬁm%ﬁgﬁ@te. The combined
C

organic layers was dried over anhydrous Na2$04, concentrated a rified by silica column
chromatogrpahywﬁirqbgsr‘ﬂ%"’tﬂé%(ﬁhfﬁ aeRierdm aan%o%’"?ﬁe‘i’é ?ﬁ‘%’?)t% 15.889 §°White solid. Melting
point 174-177C. (AtNMWR (400NpAeCIC ey Eppem sOr90 &5 181 temoerpsnre for jtwp @13, 34(m, 81-1),
3.39-3.60(m, 41-f)e BB, F&2HomdvOb (thict Tedh &l Hzasduld Jardl. S MALE HYithhatMe ). 319.3.
Example80:(S)-1-(24(1R,5R)-5,8,8-Tri -3- icygl etau-1;

amino)acetyppyraré%réilrglhee- '?gaer%g;?itﬁ?é 0 asﬁﬁﬁe sﬂgﬁng‘rﬁé%j ]é)fp e |(§1.t8 ?Jrﬁg iaof%{sl8 (0.1 g, 0.59
mmol), K2CO3 (36! gt 323 Ao tandi (62048 gmo2B, hifoPae mhb: dPEHEG! intermediate 21
(0.081 g, 0.47 msep)/pwas. adisle ] he ireadtan ) 2tienvEs) Siooed, )3 7P Hg éiHnitrogen atmosphere.

After complggion s‘%ﬁﬁhf; r%j@l, ﬁ& _g{@,gilg_%t%\gh Oﬁmiigggtg@mlyg%&n@ﬂﬁ[s were separated

and the aqueous layer was washed twice wi yl acetate. The comhined organic layers was dried

over anhydrous R8sty egpenisamipaas b dimere s midined eyl iR romatography using
methanol in dichloromethane tq-yield the product. 0.0lg, Yell ticky solid.NMR (400MElz, CDC13) 5

ppm: 0.75(s, 311), /C(CN m@ﬁuw
N N W
| aas

§

To a stirred suspension of the step-2 intermediate (0.15 g, 0.50 mmol}), K,CO; (0.138
g, 1 mmol) and K1 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. Afier completion of the reaction, it was diluted with ethyvi acetate
and water. The layers were scparated and the aqueous layer was washed twiée with
ethyl acetate. The combined organic layers was dried over anhydrous Na;SO,
concentrated and pur‘iﬁcd by chromatography to vield the product. 0.650 g, Off white

20 solid, Melting point:152-153°C. 'H NMR (400MHz, CDCls) & ppm: 0.9(s, 6FL), 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,7 1H), 3.48-3.53(m,
1H), 3.60-3.8(m, 1H), 3.85-3.95(m, 1H),4.95(d, =92, 0.8F,), 5.25(d, j=9.2, 0.2H),
5.35(d, J=51, 0.2H,), 5.5(d, =51, {.8H);). m/z{M+ H): 446.2.

25  Example 60: (285,48)-4-Fluore-1-(2-{(15,38)-3-((5-(hydroxymethyl)-1,2,4-oxadiazol
-3-y§)meth’yl}-1,2,Z-trimethyicyclopentyiamina)aceiyi);)yrmlidine-—Z—carbonitEiie

SN e, Meffma “ N{OH
& ""r//{
Fv‘d" '\(\H N©
o

Step 1: Methyl 3-(((18,35)-3-(tert-butoxycarbonylamino)-2,2,3-trimethylcycio
peniylymethyi}-1,2.4-oxadiazole-5-carboxylate



0.94(s, 311), 1.01(s, 3H), 1.57-1.68(m, 4H), 1.88-1.93(m, 111), 2.18-2.21(m, 211), 2.23- 2.31(m, 214),
3.04-3.07(d, J=10.8 Hz, 111), 3.34-3.38(m, 3H), 3.53-3.56(m, 111), 3.69-  3.72(d, J= 10.52 Hz, 2H),
4.74-4.75(d, 1=6-.0 Hz, 0.811), 5.8-5.82(d, J=6.0 ¢4z, 0.211); 30 miz(M+1-1): 306.2.
Example81:(2S,4S)-4-Fluoro-1-(24(1R,5R)-5,8,84rimethyl-3-01abicyclO
p.2.11octan-1-ylamino)acetyppyrrolidine-2-carbonitrilexa 0. To a stirred suspension of intermediate 1.8
(0.0.55 g, 0.325 mmol), K2CO3 (0.134 g, 5&IFmmol id K1 (0.053g, 0.33 mmol) in 2 mL of DMSO,
intermediate 20 (0.61g, 0.325 mmol) was"&e ._T*T_/r@,@aﬁon mixture was stirred for 8 h under
nitrogen atmosphere. After completion ftereaction it was diluted with ethyl acetate and water. The

layers vvlere sepe‘y%tae_qoﬁ{@gr;k@ qg%g@yﬁ {@M%%%ﬁm%?n@?fw&mwﬁ%riﬂghe colmbined
organic layer was dried over anhydrous concentrate d, purifi ica column
chromatographytEfY F&RSA ?y %%?gr%priﬁg?ﬁgﬁ%%pﬁﬁwe gﬁc?otygtB %ég%n%\}\%ﬂlte solid.
11-1NMR (400M#ieheB I8 s ppridpeédl a4 -0 1eies) 8@1"-)",5@?@‘4@, chipyide E-£37%m, 4H),
1.89-1.95(M 5 1H),02:2012: o0, aliid), R 642, 72 Birrbirfor W5 BB ched 36 Wdurizsedddidn 3.28-3.39(M, 2H),

1203 bz, 15 0 M E ISR, ) S4B 1081 Ha OB PSS i oz
(23,43)-4-F|ulorgegc(igm(tpgl,@g)wgs,gqglqm gmwzéu@mfgq@_ijﬂted with water and ethyl
octan-1-ylamino)agaeky fipyrseliain ead-Catb anidileer Na,50; and concentrated on a rotavapor. It
pave brown colour sticky mass, which is purified by column chromatography. 0.25 g,
10 Off white sticky mass, 'H NMR (400MHz, CDCl) & 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, 1), 1.88-1.85(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, 2IT), m/z (M-56)+ H: 326.1. _
Step 2: tert-Butyl (1S,BS)—S-((S-ﬂlydmxymethyl)-l,2,4-0xadiaml—3-yl)methyl}~
15 1,2 2-trimethylcyclopestylcarbamate

M, Me
CH
peo Vel
a “,
BocH® ?’/é\N -0

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 (-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 NapSOs 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-(((15,38)-3-Aming-2,2 3-trimethyleyclopentylmethyl)-1,2,4-oxadiazol-

e Me _Me H Nh\h_(‘DH

il i—’< ht O

25 HCl N .

A solution of saturated FICI in ethyl acetate (2 mL) was added to a solution of

S-yhmethanol hydrockloride

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 0.053 g, White solid, HNMR



Prepared similar to example-80 by coupling intermediate 19 and intermediate 20 N3.c 20 Hz, 211),
3.83-3.92(m, 1H), 4.96(d, J=9.2 Hz, 0.811), 5.00(d, J=9.2 Hz, 0.214), 5.35(d, 3=52 Hz, 0.2H), 5.45(d,
J=52 Hz, 0.814f iYrH3): 324.2. 25 90 PCLIB2010/000008
Example83:(2S,4S)-1-(24(18,3R)-3-(341H-1,2,4-Triazol-1-yl)propy1)-2,2,3- trimethylcyclopentyl
amino)acety1)-4-fluoropyrrolidine-2-carbonitrile Me Me Me/""fireThc H 0 104 Step 1: (15,3R)-Methyl
3-(hydroxymethyd§023123 riRNEHR) o Seittaritl At Ake Mt FEN-HE:478€) BiMe To a solution
of step | intermedigte .of(htermediate b(0:5 91 gy, 224 pameihin (TH P2ramniainedisnderiN2 atmosphere,

borane-dimethylil,}g'tg& F@TP@{% (%%@‘}tbs‘?lﬁﬂ%w&%@%@(ﬁﬂ%:Wﬁﬁ.and stirred at room

temperature. After come& tion of the’reaction, the reaction was gg’enched by oxone and water.

‘xR R e (Grilisverety 84 4ntrtkadahttated under

Reaction mixturSti@é:
reduced pressureeiifip-t2Ai¢ pretipicy diaspyinfidd jayetdlpyoreidireriatographie to give 0.55 g of the
desired product. 11-1 NMR (400MHz, CDCZ.3):,S #, Qs, 5,\?,‘%01(5, 3H), 1.19(s, 3H), 1.36-1.41(m,
1H), 1.72-1.88(m, 2H), 2.09-2.19(m, 1H)7%.79:2 84(&Hxgne, 1H), 3.52-3.60(q, J=10.8 oxone, 2H),
3.68(s, 3H); m/z(M+H): 201.2. Step 2¢ HV((IES 3R)-3-f8fmyl-2, 2,3-trimethylcyclopentane
carboxylate Me hileMe-QHRGQRMer T sejianafater lintermediateds, kgdl. @lignmol) in 30 mL of
dichloromethane, pyridi ignrgﬁplg{ﬁ%?cromo%%?i&zigﬁgf%%g&mm%a%g%gé%tﬁ %éS mmol) and 1.5
g of celite was aé’ ed " ThéTeaction mixture was stirred for 1.5 hours. Afer comp ei%ion, reaction

mixture was conBémedist &R P tPrese AiarmaBterdhovas s dionr primd dop Y ShiEsEolumn
chromatographyo(&0Qtaixciupto affarehiiptetasitt pratioc! i & gjlasicolbressdieeid. [1-1 NMR

(CDCI3) 8 ppm: ) §YGe,3el @w%}d)se%a?a%&’at?fme]aq%bjags ; %Qﬁ?%ﬁf&%ﬁ@ 919H)1 1.99-2.32(m,

1H), 2.39-2.52(m, 1H), 2.80-2.85(m, 1H), 3.68-3.69(s, 3
Step3:MethylaS 383568 e r BG SR PRk SFFOIE 1287 Y11- 253 -WiFh SRV B J5etitanecarboxylate

1-0Allehhe,H coemesTatadsudpansishbpfcudiareiagiride @d212 moduot 0BG Iam E¥ffimvidiy tetrahydrofuran
(10 rnli), tbutyldigthy!nhiaaph eppaceiate (d:23-gNmRAsmnal Wasagdedat @ sapndas, N2 atmosphere

Atter completion T2Lc N MSAcrE e GEe G- PA5% SE e B Gt with oty acetate.
The extracted orga#fie. [k R W3- Hiieg 1 H), 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, IH), 4.95(d, }=9.16 Hz, 0.8H),5.15(d, J=9.16 Hz, 0.2H),
5.37(d, 7=50.8 Hz, 0.2H), 5.44((1, J=50.8 Hz, 0.8H), m/z(M+ H): 394.2.
Example | 6l: A(28,45)~4~Flu0r0~1—(2»({1S,3S)w3»((5-isopmpyi—1,2,4-0xadiazoi-3~
20 yl)methyl)-l,2,Z-trimethylcyc[opentylaniino}acetyl}pyrmlidine-charbonitrile

methanesulfonate

CH3S0:H
Step 1i: tert-Butyl (18,3S)»3—{(5-is¢}pmpyl~1,2,4—uxad§azol—3»yl)methyl)—1,2,2-
trimethylcyclopentylcarbamate

M
e - Me
Me‘ f H j h(‘Ma
BocHN‘“\v ""’f/'<\N,o
To a soiution of sert-butyl {(15,38)-3-[(22)-2-amino-2-(hydroxyimino)ethyl]-3,2,2-

trimethyleyclopentyl}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

25



105 over Na2S04, 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 AAMHIRME (CDC13) 8 ppm: 0.72(s9BH1)5 1.02(s, 3H)5 TTARIBIHPIONG(S, OH),
1.52-1.54(m, 1H) 1.58-1.93(m, 1H), 1.94-2.04(m, 1H), 2.09-2.29(m, 1H), 2.83-2.87(m, | H), 3.66(s,
3H), 5.68(d, J=4,1.1- 1) 6.93(d, .j=8, I H). \toMeMe'H CODIVIe 0 To a solution of step 3 intermediate
(0.95 g; 3.2 mmOBHYNTES AT 3P N 2marplesiyfirerhasied (1 999%°A Sogxhensl)dind of dry 10%
Pd/C (0.225 g) wesnaitded dnehsibinie boaptdt @9abido 2 rpivaftandep raletivhethgrgaction mixture was

itered tnough celiebeshnil s Uiole. IRURIGS SONSEIAIed a0 salayaper, ded under gr

vacuum to afford the desired compoun (0.865 g) as co SS stlcﬁy mas (CDC13) 5 ppm:
0.71(S, 3H), 0.8 L5 Mipe: 414 )Go}cali'{%te@ﬂ)aioifsaaosd@mcrsﬁﬂf)lg@m@iz msiRd P11), 2.22-2.29(m.,
Hi), 2.80-2.85(m cHHimB.6326, SN Btep SicBy|(hsss, 38)MBKnetbidxycaCikys) phiz, 2-4tir)ethylcyclopentyl]

propanoic acid Hg@yq}\ga}@l‘g@ QQQSIV@{{ q @@}lggﬁd s,glg@gﬁ qfﬁt@psﬁ(l nf%m%l\?v;gg&gdeGeg i f?grr?rgol)

in dlehlorometha 5{ rgﬁ lemp ture, trifluoroaceticacid

hours, the reaction mixturé as C centr:fe éa aﬁa dride Srdatedy e%jlrc)’ BsdtetTHe compound was
purified by silica E8hirfeetirbiPatBy?apRy to afford the desired product (0 664 g) as colorless sticky
mass 1H NMR (SB18) Bmmps Q143 Dsadiin . 090 3. 28 kAR ), 1.41-1.48(m.

1H), 1.52-1.;@( T el #@?&)h AH), 2.15-2.23(m, 1H), 2.25-2.41(m, 1H), 2.39-2.52(m, 1H)5
2.81-2.86(m, 1 3.68(s5 311 (M-H): 241. Step 6; Methyl (IS,

38)-3-(3- hydrorypropyl) :2,2,3-trimethylcygl tan e ear ylate Home, Mahe ,H COOMe To a
solution of steps intermediate (0.645 g5 2, 6 THF (10 mL) under N2 atmosphere, borane

dimethylsulphide (0.328 mL, 3.46 mmol Was adde @WIy for 30 min through a septum and stirred for
overnight. The e RO gL PR Bh&8Yh %R R de P8 xsedtie rk SuivEerfef 30 mins. Then

the reaction mixtitermesizie deacdé. Wahtmpiodn etatthytisiethioved siedictisu phaie and concentrated
under reduced peassaikeron ot iierdes i a0mRdULORRI A ASCAIRK R digYids iz (M+18): 246.

Step”: Synibesiotmelyl (s, 33k22 > mely il sthty%gggg'{)ggg;m ) cyclopentane
1a

carboxylate Me, pMe M 0 a Sofu on 0 htrme 7 mmol) and
triethylamine (1.086SmE W%Wrﬁ@@hlcﬁ@ﬁ%th&% BB, BL§(mrdthdrigsulidhy! 8hloride (0.886 mL,

4.95 mmol) was @lde ated- c-za%ﬁenﬁ)mgs,zm(ﬁea;moa nisteWas extastestwithgichloromethane.

The organic layey yyasqdried vgrﬁlgg fe d pressure. The residue was
purified by silica coIumn{rclalrgir)nat‘ggglé.(%8 toa %Eb i%eswé{gl %c? 0.695 g) as colorless sticky

mass 1H NIVIR CI3 5 p uom-l—(z-{(ls 38)-3- ((5-nsoprapyl-1 2 4—0xadxazol—3—y§)
20 methyl})-1,2,2-{rimethylcyclopentylamino)acetyl)pyrrolidine-2-carbonitrile

Me Me
\{‘Me
.,C{ PR
\(\ CHy80,H

Toa stzrred suspension of the step-2 intermediate {0.15 g, 0.52 mmol), K2CO; (0.138 -
£ 1 mmol) and K1 catalytic amount in 1 mL of DMSO was added a DMSO solution of

methanesuifonate

25  intermediate 20 (0.98 g, 0.5 mmol) and the reaction mixture was stirred for 12 hours
under nitrogen atrnqsphere. 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 Naz80,

concentrated and purified by chromatography to yield (28,48)-4-fluoro-1-(2-((18,3S)-



3H), 0.88(s, 3H), 1.02(s, 3H), 1.28-1.43(m, 2H),1.44-1.48(m, IH),1.62- 1.69(m, 2H), 1.73-1.86(m, 2H),
2.17-2.22(m, TB), 2.81-2.86(m, IH), 2.94 (s, 3H), 3.68(s, 3H), 4.22-4.23(t, 2H). Step 8: Methyl
(1S,35)-2,2,3-WAetHYI3I3-(1H-1,2,4-triaz01-1_yl)93ropylj cyclopentane R8BI W iamime Mem
COOMe To suspension of 1,2,4-triazole (0.108. g, 1 56 rnmol) and K2CO3 (0.325 g, 23 mmol) in DMF

(2 mL), between 60-65 oC, st 7 intelmediate (O. 48q 1.56 mmol) dissolved in DMIF (0.5 mL) was
added. The reacticiPHBRIPE A< Sradislriodciovhlg A-mevire reseiismmaciddwas diluted with
water and extractetditireelngitmodtite (Mb&ﬁﬂmd(@rga&%]a}y&ﬁ—waﬁdﬁmeﬁmer Na2S04,

concentrated und%c{ﬁgg;geﬂ)ﬁegwfggq affardthe desired product;
1271 55(m, 2 DR R %‘%%% Rt 5‘&5316%2“ 4o Bt 0 S8 A 114, 254
2.88 (m, 1H),%3.6nstaamsyipipnio aﬁlﬁﬁ& Spg, @zﬂéaz(golm? 8.05(sthyHcataly W+a)iay endStep O:
(1S,33)-2,2,3-trinatieiilfoBd-hilH Theh dtiviaanit ) pcsapetiaty etapvaRtanarcaEboxmiie-acid <\4-1lerH

N'Nr.JOH 107 Tg) QR Okis f i 9 mL) and MeOH
(5 mL), LiOH (0.52 %9 %Hl 93 Illmt(cle)o??lggmrﬁ? 6;@%:?25 %/%%%%d%%%%ﬁ? '%%?r;}%% %g@%(n mixture was

heated at 70 - 752907 PEBMNGITS: FHY lelichimikedre waks borlefthateduhéiEryddliced pressure.
The residue was ddsolvéa Filyaterattimarbced-ditiathy,acetates (kherpopienuspyer was acidified

with ICHSO4gsolyionsall Wrpnd exasieyih RN ACERS.shhesxiragied oraanig layer was dried
over Na2S04, cq Aﬁ“{? nq q]cgg{_{ g ret fford the desired product (0 0.3 g) as white
solid. 1-14 NIVfR (E]_CBD %e%ﬁ TS 95;5 )76°65 {50305 ‘g%Hi 170 2H),
1.26-1.39(m, 1H)’—§14@n10&§lr§15q(m)7=fwlﬂéhlanmzéwmﬁﬂﬁ83(m 1H) 1.84- 1.89(m, 1H),
2.63-2.67(m, 1HEApIE, 3=8&22H), 18US)-LFhoBedi3(5 (A5 s11-Q0 @ sudid)ninin GMuH) 266. Step-10:
Synthesis of (15,322 3mSR MR HiRael Y ARIORVhsYdoRspianecarboxamide We Me

15 carbonitrile
f CHs |,
Hae i
s *Z\\ j y%@\

Step I: (18,38)-3-4(5-(4-Fluorophenyl)-1,2,4-oxadiazol-3-ylmethyl)-1,2,2-

trxmethylcyciopentanamme kydrochloride

Prepared similar to example 58 using intermediate fers-butyl {(18,35‘)»3~{(22)—2-
20 amino-2-(hydroxyimino)ethyl]-1,2,2-trimethylcyclopentyl}carbamate  (prepared in

Step-1 example 56, carbonyldiimidazole and 4-flucrobenzoic acid.

ik
el Vy
, HCl )\Q\F _
'"H NMR (400MHz, de-DMSQO)} 8 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),
25, 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: (28,45)—4-F!u0r0-1-{2—((1S,3S)-3u((5~(4-ﬂuorophenyi)-1,2;4~oxadiazpl-3—yl)
methyh)-1,2,2-frimethyleyclopentylamino)acetyl) pyrrolidine-2-carbonitrile



4k, kMH CONES6 To solution of step 9 intelmediate (0.3 g, 1.13 mmol) and triethylamine (0.173 g, 1.24
ramol) in TI-IF (7 mL), ethyl chloroformate (0.118 mL, 1.24 mmol) was added at OC. The reaction
mixture was stPEdH733minutes at 0 C. To this remction mixture 23% §TARMEHL® mL) was
added dropwise and stirred overnight. The reaction mixture was extracted with ethyl acetate, dried
over Na2S04, and concentrated under reduced pressure to afford the desired product (0.23 g) as

off-white solid. Ili NMR (CDC13) 5 ppm; (s"31Y50.80(s, 3H), 0.90(s, 3H), 1.12-1.18(m, 3H),
1.27-1.38(m, 1H), 1.42- 1.53(m, 2H) 7% Hﬂ 77-1.85(m, 1H), 1.87-1.97(m, 1H), 4.14(t,
Jr-8 Hz, 2H), 6.73(bs, 1H), 6.97(bs, 1H), 7.95(s, 1H) 8% -M/z (M+H) 265. Step 11: (15,

3R)-2,2,3-trimethyy- 3&%&4m&maz%@)mm&ayww@mmﬁ %,&45dleg Me Ei Ist-NN/N;

O:?NH2 Step 10 jnter 1.016 ssolve nt mixture of acetonitrile (3
mL), ethyl acetaté [r?f v%}éié?aétlg%ﬁyﬂ# E&ﬁ@? ?gi %‘3%%58 I[v‘Cas a§ded and at
stirred at 10 C fof“@@%ﬁﬁfﬁ%@ (¥ @t%ﬁ@?&ﬂ'ﬁ%@?@tkﬂ‘a@?ﬁwwﬁﬁﬁwﬁi BOE2 fourE h. The reaction
stirred for anéthen8eh it spanstesphatatife: chhpleaactithatxtuig, Washeaied wiei#d C for 10 mins

and 00nCentrate%{a%e;ndl%e&e@ly@gge@%% adldifiadnyilIGHI04.selulnn (PH.4) and extracted

with dichloromethane. The aqueous ayer was a5|f|ed with NaOH solution and_extracted with

dichloromethane “fh&Brst %t‘?aﬁ’iev?/%{gbé‘&ﬁc‘gﬁar?&téaé’%%gadrfgﬁ%ﬁ‘ﬁéF’Pﬁﬁ‘ﬁ%&?@ﬁ?“The compound
was purified by atoreénteted|ard pehiteshiatoyeapingtokfforddé dicarqdrod Gct2(8. DH)vdstpale brown sticky

mass, miz (M+): 3&317 magg%,@%@ B4 TR BohAEtL Linkdbd 4Tiagol disdpramy)-2, 2, 3-trimethyl
cyclopentyl r ing-2- 0V|I Ie 4 HOON Toa
suspensmnalo step l‘%@r‘me |§§e¥{'ﬂ0 féﬁ gﬁ %K%ég‘jﬂ %“1'565{ %é}r{ﬁ‘hol) and KJ (3
mg) in DMSO (1 %ﬁl)‘kﬁéﬁfb kfirtir - PO %é%ﬂe?&t%@ﬁkfﬁéﬁfﬁdnﬁbﬂiﬁ&zm 64669, 0.32 mmol)
was added and sk fedie. &5, 1.13Te seacignumxuEny A ciiied et sgater and extracted with ethyl
acetate. The org%%qnlﬁgerﬁgv gzgqgjj Hﬁu}l@ﬁé sSQ)nPEQtE QﬂHﬁ‘ge( o c&d pigssure and dried

under vacuum. The compound was purified Ica column c omatogra hy to ) afford the desired

product (0.023 g)4$ 83k %ﬁﬁ%ﬁﬁ@yﬁﬁ%ﬁ%ﬁ“@*ﬂ“ﬁﬁw%ﬁ@% BERPRTA? (s, 3H), 0.88(s, 3H),
0.88(s, 3H),15.10Pie@aqin, Biijlat 30t 47¢amplil), 6250 aritifon, 115, 3B/7RH(17B9Gmint), 1.90-2.16(m,

oH), 2.30-2.43( hm;%&&)%tﬁﬁimzkb&)ﬂ@&ﬁc?e%éﬂ@ylma%ﬁz -3¢ ééfdﬂﬁe\]dllf%; fzgﬁgi-gzl()mé 23?2 y

I °ﬂ§%°’yzﬂ“m%%§ SRR o (4 5012
“’“‘é’ "y Gy

0.025 g, Off-White solid. Melting Point 180-184 °C. 'H NMR (400MHz, DMSO) 5 -
20 ppm: 0.96(s, 6H), 1.11l(m, 3H), 1.41-1.71(tn, 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-

3.4(m, 1H), 7.96-7.97(m, 2H), 8.84-8.85(m, 2H). m/z(M-+H): 441.2.

E_xample 64: (28.48)4-Fluoro-1-2~((1R,38)-3-(3-(4-fluorophenyl)-1,2 4-oxadiazol-

S-yl).—Z,Z,3-trimethy!cyeiapentylamino)a%:étyl)pyrmﬁdine-z-carbﬂnitriie

F: HsG  CHy

)’\ﬁr(\ f)--<°“3°

Rs

25 E



Demonstration of in vitro efficacy of test compounds Protocol For DPP IV Assay: DPP IV
measurement in vitro: DPP 1V activity was determined by the cleavage rate of 7-amino
4-methylcourad®fArR%ARTE From the substrate H-Gly4Pro-AMC. In brief, tH&-32EHY WY onducted by
adding 3 ng of human recombinant Dipeptidyl peptidase IV enzyme (hrDPP IV, available commercially
from R&D systems) in 70 gL of the assay buffer (25 mM HEPES, 140 mM NaC1 and 1% BSA, pH 7.8)
to a 96 well blackatib GtRdS)icturitfe(pictdntiophoomip Guhere Hena-Edbided ddripeiladditions to all
wells except blaqwn@;@l:ﬁ@m@%wells After incubation of test substance with enzyme for 60
minutes at room temperature, 10 !IL of 100 uI\/,LG§uQ.§£rate H-Gly-ProAMC was added. After mixing, the
plate was left for 20 minutes at room tempsggattires 2010/079413 109PCT/1B2010/000008008
Then the reaction was terminated by additionibf\0 ghk-df 25% glacial acetic acid. Fluorescence was
measured using Spectra Max Gemini XS (Mofecular Deyicas., USA) at an excitation filter of 360 nm
and emission filter of 460 nm. Test for IC50 Studies: Te mpounds dissolved in DMSO were diluted

with assay 5.buf[ie0r at differery ﬁ%\ﬁ/ﬁ%t"%%%&ﬁ%m%jﬂtﬂ%& odg%g&ﬁg%jﬂhibition was

calculated with réspect to total activi %c\l}} value was calculated using Prism Software. Protocol for

DPP 8 Assay DPBIg kil rERiER fblrsmsbpeecatttiy b aitemiiseti oy the e Eavage rate of 10
7-amino 4-fluorofethiffenudmarhen@iE€) dnbaxithidsuibe(rdde 1d-AldPrasdlFGetn bidef, e assay was

conducted by adging3@ngohhuman srcesmbioant Bingptidxpapiidase.8.enapmne (haDPP 8, available
commercially from R&D s%stemsg ir%‘:{g j of theaﬁsa buffer ScS)rchl'\e{' R'S a dw%ll}%l EDTA, pH 7.7)

to a 96 well 'blac ?rﬁ%ftoamncrﬁl%rs itre p qéj.rg?rélgt Tomp aﬁﬁe was adlgec nggn% gL additions to all
wells except blarksiBeahainsthivacdissajafdone bt Bt aAtE IRt Enzyme for 30
minutes at ropm taneper atidee hikd ghcafil QRig\t slsita ferfiod | ayRededEisidsekidedHAfter mixing, the
plate was left for ' t rogQ mpergire. skhen ctigRWas ’em'g%g by addition of 10
gL of 25% Glacial %ceﬁlc fcé’. Ié’?%@%% BRIE M) igt% RSO o

uorescence was measured usin % ectra Max Gemini XS (Molecular
I

Devices, USA) atHh ERR96m 25iitet ot AYD TP ah8 S-St Hite St 885 At Te¥or 1C50 Studies:
Test compound diggalved. in@MEDmeedilutdsl with assay buffer at different concentrations and
tested in duplicatgg,, PE‘JCFﬁi,%@)?-jf{@-'%Hﬁﬁb%?ﬁeﬁ?iﬁ&',‘ﬁ&e&é{&hﬁwﬁﬁpﬁ%mumEﬁﬁrﬁlé{gl&}b_ IC50 value was
calculated using Prism Software. 25 Protocol for DPP 9 Assay: DPP 9 measurement in vitro: DPP 9
activity was tetePFE B IR S840 age rate of 7-amino 4-methylcoumarin (AMC) from the substrate
H-Gly-Pro-AMC. In brief, the assay was cond”;@ C(?(ﬁtbsy(_‘,adding 10 ng of human recombinant Dipeptidyl

peptidase 9 enzyme (hrDPP 9, available -1 p @ jn‘om R&D systems) in 70 gL of the assay 30

buffer (50 mM TRIS and 5 mM EDTA, pH 7.%) to a 98 %i" black flat bottom microtitre plate. Test

compound was added as 10 gL additions to all wells ex¢ blank and total activity wells. After

incubation of test substance with enzyme for 30 minutes at xpom temperature, 10 gL of 100 gM

substrate H-Gly-RepaAMionas aesledndiiienii Q204 0/a 784481 :0POT /118201 6/0RAMe8 mixing, the

piate was Ieft Tor &3 My IPR AL SITIRE Al AL NGASARL R ASerIRAIEAPY addition of 10
[

uL of 25% Glacial Acetic . Fluorescence was measured using Spectra Maé%etri?iini XS (Molecular
Devices, USA) at™i SREFMREH HRET 61486t arrssiy GRRASTSIR AT ardigashis with diethy

20  ether. Aqueous layer was acidified with con HCI and extracted with ethyl acetate, dried

and concentrated. Yield: O.Sg; 'Y NMR (400MHz, CDCls) 8 ppm: 0.72(s, 3H), 1.41(,
3H), 1.44(s, 3H), 1.88(m. 1HD), 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: (LR,385)-3-(3-(4-Fiuerophenyl)-1,2,4-oxadiazol-5-y1)-2,2,3-trimethylcycio

25  pentanecarboxamide



5 Test for IC50 studies: Test compound dissolved in DIVISO were diluted with assay buffer at different
concentrations and tested in duplicates. Percentage inhibition was calculated with respect to total
activity. 1C50 V4h#8¥\#&*¢aIculated by using PrismgSoftware. DPPPRF RIBNSAPtfata (expressed
either as 1050 in nanomolar or percentage at 10300 nM compound concentration) is presented in
table 1. Table 1: DPP-IV inhibition using human recombinant DPP-1V enzyme and selectivity towards
DPP 8 & 9 Example No Inhibition at 300 nM,, oty (Fold) 1C5ff (n1VI) DPP 8 DPP 9 22225 56.85
- 2¢10.50 -3-11.0210.16 >27000 >50( <

M

o]

F :
To a solution of intermediate 2(0.5 g, 1.6mmol) in dichloromethane maintained at -

10°C, one drop of DMF followed by oxalyl chloride (0.16 mL, 1.73mmol) was added
and stirred for.2 h. The volatiles were removed by passing N; gas. The residue was
5 dissolved in diethyl ether, aqueous ammonia (10 ml) was added and stirred for 0.5 h.
The organic layer was separated, aqueous layer washed with dichloromethane (2x50
mL). Organic layer were combined, dried and concentrated. 'H NMR {4000 Hz,
CDCls) 8 ppm: 0.71(5, SH), 1.39(s, 3H), 1.45(s, 3H), 1.84-1.90(m. 1H), 1.96-1.9%(m,
© 1H), 2.35-2.38(m, 1H), 2.81-2.93(m, 1H), 2,96-2.99(m, 1H), 5.39(s, 1H), 5.56(s, 1H),

10 7.14-7.18(m, 2H), 8.08-8.11(m, 2H). m/z(M+H): 318.2.
Step 4: (IR,35)-3-(~(4-Fluorophenyl)-1,2,4-0xadiazol-5-y1)-2,2,3-trimethyleyclo

pentanamine hydrochloride

H;C  Cha

H \\CHa On.

,I

HaN g 3 l'N
Hol N’k'

. : -
Step 3 intermediate (0.4 g, 1.26 mmol) was dissolved in a 3 mL solvent mixture of

15 ethyl acetate, acetonitrile and water in the ratio- 1:1:0.5 respectively. To this PIFA
{0.76g, 1.76mmol) was added and stirred, maintaining the temperature at 45 °C for 3 h.
The -reaction was further stirred at room temperature for 8 h. Excess PIFA was
decomposed by heating at 70 °C for 10 minutes. Reaction mixture was concentrated
under reduced pressure, acidified with dilute HCl, washed with diethy] ether. Aquéous

20 layer was separated, basified with NaHCO; solution and extracted with
dichloromet‘nane,'washed with water, brine, dried and concentrated. The residue was
dissolved in ethy! acetate and HCI in sthiylacetate was added and stirred. The separated
solid was filtered and washed with ethyl acetate. 'H NMR (400MHz, D,0) 5 ppot:
0.65(s, '3I-I), 1.23(s, 3H), 1.40(s, 3H), 1.77-1.90(m, ZH), 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): 250.2.
Step 5: (28,48)-4-Fluoro-1-(2-((IR,38)-3-(3-(4-fluorophenyl)-1,2,4-oxadiazol-5-yl)-
2,2 3-trimethylcyciopentylamino)acetylpyrrelidine-2-carbonitrile
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To a stirred suspension of the step-4 intermediate (0.07 g, i:0.21 mmol), KoCO; (0.116
g, 0.84 mmol} and KI catalytic aznount in Iml of DMSO were added a DMSO solution
of intermediate 20 (0.0.37 g, 0.19 mmol) and the reaction mixture was stirred for 12
hours under nitrogen atmosphere. After cémpletion 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 ankydrous
Na;S04, concentrated and purified by chromatography to yield the product. 0.04 g,
White solid. "H NMR (400MHz, CDCly) § ppm: 0.68(s, 3H), 1.23(, 3H), 1.41(s, 3H),
1.59-1.62(m. 2H), 1.65-1.83(m, 1H), 2.23-2.29(m, 2H), 2.61-2.73(m, 1H), 2.9-2.93(m,
1H),' 3.02-3.06(m, 1H), 3.41-3.78(m, 3H), 3.92-4.01(m, 1H), 4.95(d, J=9.2, 0.8I),
5.12(d, 1=9.2, 0.2H), 5.20(d, J=52, 0.2H), 5.35(d, J=32, 0.8H) 7.14-7.26(m, 2F), 8.08-
8.11{m, 28}, m/z(M+I): 444.2.

Example 65: (28,48)-4-Fluore-1-(2-((1S,3R)-3-(3~(4-flucrophenyl)-1,2,4-oxadiazol-
5-yD)-2,2,3-trimethylcyclopentylamino)acetyl)pyrrolidine-2-carbonitrile ‘
Prepared similar to example 64 : starting form (IR,38)-3-(methoxycarbonyl)-1,2,2-

 trimethylcyclopentanecarboxylic acid. .035 g, White solid.: M.P:127-131 °C.

LN '
F@/ Has  CH,
N 13 a3

e’
0 H ;{ I

. F s
m/z(M+H): 444.2. 'H NMR (400MHz, CDClLs) & ppm: 0.66(s, 3H), 1.21(s, 3H), 1.42(s,

3H),1.42-1.62(m, 2H) 1.75-1.82(m, 1H), 2.18-2.40(m, 2H), 2.66-3.08(m, 3H), 3.60-
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(dJ=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: (8)-1-(2-((18,3R)}-3-(3-(4-Fluorophenyl}-1.2,4-oxadiazol-5-y1)-2,2,3-

trimethyleyclo pentylamino)acetylpyrrolidine-2-carbenitrile methanesulfonate

Prepared similar to example 64 starting using intermediate 21 in step 5.
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0.04 g, White solid. Melting point: 206-211 °C. 'H NMR. (400MHz, CDCls) 8 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), 4.1-42(m, 2H), 4.82-4.84(m, 1H), 7.3-7.34(m, 2H), 8.0-
8.06(m, 21). m/z{M+HH): 426.1.2,

Example 67: (28,4S}r4-Fleoro-1-(2-((18,3R}-3-(3-isoprepyl-1,2,4-oxadiazol-5-yl)-
2,2,3-trimethyicyciobentylamino)acetyl)pyrrolidine-z-carbonitrile

Prepared according to procedure described in example 64 starting form (1R,38)-3-
(methoxycarbonyl)-1,2,2-trimethylcyclopentanecarboxylic acid and. N'-hydroxy-2-
methylpropanimidamide, 0.045 g, White solid. Melting point: 8'2—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, }=0.2, 0.8H), 5.20(d, I=9.2, 0.2H), 5.35(d, J=52, 0.2H),
5.45(d, =52, 0.8H); m/z(M+H): 392.2. .

Example 68: (25,4S)-4-Fluore-1-2-((15,3R)-2,2,3-trimethyl-3-(3-(pyridin-3-yi)-
1,2,4—0xadiazoi—S-yE)cyclopentylaﬁ!in0)acetyl)pyrrolidinewz-carbqnitrile

Prepared similar to example 64 starting form (1R,38)-3~(methoxycarbonyl)-1,2,2-
trimethylcyclopentanecarboxylic acid N-hydroxypyridine-3 ~carboximidamide.

CH
F“‘Q‘ M, THy
\ﬁ/\H o
it "y},
o H“ i<}q ]

Ab

' . ' N
0.017g, Off White solid. Melting point: 126-130_ °C, 'H NMR (400MHz, CDCl3) 8

ppm: 0.68(s, 3H), 1.25(s, 3ED), 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), 3:61-3.7%(m,
2H), 3.88-3.97(m, 2H), 4.95(d, J=0.2 Hz, 0.8H), 5.11(d, J=9.2 Hz, 0.2H), 5.35(d, J=52
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Hz, 0.2H), 5.45(d, J=52 Hz, 0.8H), 7.43(1, J=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: (28,48}-4-Flu0r0—1-(2-((1R,3S)-2,2,3-»trimethyl~3-(3-(pyridin—3-«yl)—
1,2, 4-0xadiazol-5-y)cyclopentylamino)acety)pyrrolidine-2-carbonitrile

5 Prepared similar to example 64 using (18,3R)-3-(methoxycarbonyl)-1,2,2~
trimethylcyclopentanecarboxy]ic acid N-hydroxypyridine-3 -carboxithidamid_e

F@‘CN HG, [

3
N77/\ %, \\CHSO
% k) \N

) N

o N ; / (N }
: i A
N»/

0.031 g, Off white solid. Melting point: 70-75 °C. 'H NMR (400MHz, CDCls) 8 ppm:
0.63(s, 3H), 1.2(s, 3H), L4, 3H), 1.59-1.63(m, 1H), 1.77-1.84(m, 1H), 2.24-2.3(m,
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, 7=9.1 Hz, 0.8, 5.25(d, J=9.1 Hz, 0.2H), 5.35(d, J=52 Hz, 0.2H3,
5.45(d, J=52 Hz, 0.8H), 7.42(t, 1=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: (25,4S)-4-Fluoro-1-(2~((15,3R)-2,2,3-trimethyl-3-(3-(pyridin-4-y})-
15 1,2,4-0xadiaml—S-yl)cyclopentyiamino)acetyl}pyrrolidine-z-carbonitrile
Prepared similar to example 64 using ((1R,3S)—3-(methoxycarbonyl)—'i,2,2-trimethy§

cyclopentanecarboxylic acid and Nuhydroxypyridine-4-carboximidamide

F N
...CN" HHSC CHSCHJO\
Z’/\L%‘W’fﬁ i
%
. =N
0.03 g. Off white solid. Melting point: 149-153 °C. m/z(M+H): 427.2 "H NMR
20 {400MHz, CDCh) 8 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, 0.8H), 4.98(d, }=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,
=4.72 Hz, 2H). m/z(M+H): 427.2.
25 Example 71: (28,48)-4-Fluore-1-(2~((1R,38)-2,2,3-trimethyl-3-(3-(pyridin-4-yD)-
- 1,2,4-oxadiazol-5-yDeyclopentylamino)acetyl)pyrrolidine-2-carbonitrile
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Prepared similar to example 63 using ((18,3R)-3-(methoxycarbonyl)-1,2,2-ttimethy]
cyclopentanccarboxylic acid and N-hydroxypyridine»tl-carboximidamide.

F
HyG OHy

mvéf?‘;b

0. 020 g, Off white solid. Meitmg point: 167-171 °C. 'H NMR (400MHz, CDCls) &

ppm: 0.68(s, 3H), 1.23(s, 31), 1.43(s, 3H), 1.60-1.62(m, II-I), 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, }=9.1 Hz,
02H), 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, 7=4.88 Hz, 2H); m/z(M+H): 427.2.

Example 72: (28,48)-4-Fluore-1-2-((18,3R)-2,2,3- trlmethyl~3~(3-(pyrazm-z-yl)-
1,2.4-cxadiazol-S-ycyclopentylaminojacetyl)pyrrolidine-2-carbonitriie
Prepared similar to example 64 ({(IR,38)-3-(methoxycarbonyl}-1,2,2-trimethyl

cyclopentanecarboxylic acid and using N'-hydroxypyrazine-2-carboximidamide.

CN
FLO‘ HaC Gy
CHs

r\g\‘

iy
e

0.04 g, White solid. Melting point: 65-70 °C. "H NMR (400MHz, CDCL) & 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, ]=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; (ZS,4S}~4~FK1191‘0-1—(2~((1R,3S)-2,2,S—trimethyl~3-(3-methyi-1,2,4-—

- oxadiazol-5-yhcyclopentylamino)acetyl)pyrrolidine-2-carbonitrile

oN
F"O" HG. CHy '
r\n'& J—CHs

O~y
Prepared similar to example 64 using ((15,3R)-3-(methoxycarbonyl)-1,2,2-

trimethylcyclopentanecarboxylic acid N'-hydroxyethanimidamide. 0.04 g, Off white
solid. M.P: 144-147 °C. 'H NMR (400MHz, CDCl5) 8 ppm: 0.77(s, 3H), 1.13(s, 3H).
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1.17(s, 38, 1.58-1.61(m. 1H), 1.71-1.76(m, 110, 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, 6.8H), 5.18(d, }=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.

Example 74: (28,48)—4—1?‘1&10:‘0&-(2—((18,3R)-2,2,3-irimethyi43¥(3-methyi—l,2,4~

oxadiazol-5-yl)eyclopentylamino)acetyl)pyrrolidine-Z-carbonitrile

. CN
“C" HaC GCHs
N)]/_\ H‘é’%o‘w
N\\. iff 4 i
o © N4

CH;

Prepared similar to example 64 using ((1R,3S)-3~(methoxycarbonyl)-1,2,2-trimethyl
cyclopentanecarboxylic acid N-hydroxyethanimidamide. 0.06 g, Off white solid,
Melting point: 137-141 °C. 'H NMR (400MHz, CDCls) 8 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, }=9.2 Hz, 0.8H), 5.25(d,
J=0.2 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.
Example 75: (S)-l-(2-((1R,SR)-S,S,8,8-Tetramethsrl-Z,4ﬁdiom-3-azabicyclo[3.2.1]
octan-1~ylamino)acetyl)pyrrolidine-2-carbenitrile

e I\,ﬂe;’; \)?\N ON

Ak, D |
To a stirred suspension of the intermedh':;te 15 (0.13 g, 0.61 mmol), KoCO3 (0.17 g, 1.2
mmol) and KI catalytic amount in 2 mL of DMSO, intermediate 21 {0.106g,

-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,SO4, concentrated
and purified by silica column using 2% methanol in dichloromethane to yield the
product as 0.025 g, white solid. Melting point 141-144 °C. TH 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)—d~F‘luoro-1-{2—((1R,5R)~3,S,S,S—tetramethyi-.’i-azabicyclo

[3.2.1] octan-1-ylamino)acetyl)pyrrolidine-2-carbonitrile

PCT/IB2010/000008
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To a stirred suspension of the intermediate 16 (0.12g, 0.66mmol), K;COs (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 agueous layer was washed twice with ethyl
acetate, The combined organic layers was dried over anhydrous Na;SO; concentrated
and purified by silica column chfomatography using 2% methanol in dichioromethane
to yield the produét as 0.055 g, Off white solid. Melting point 122-126 °C, 'H NMR
10 (400MHz, CDCls) 8 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, =51, 0.8H); m/z(M+H): 337.
Example 77: (28,4R)-4-Fluoro-1-(2-((1R,5R)-3,5,8,8-tetramethyl-3-azabicyclo
15 {3.2.1] octan-1-ylamino)acetypyrrolidine-2-carbonitrife '

Prepared similar to example 75 by coupling intermediate 16 and intermediate 22.
. QN
A

Me*%%ﬂ;n\i

. X _
0.015 g, White solid. Melting point 74-79 °C. "H NMR (400MHz, CDCly) 8 ppou:
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, 150,

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, }=8.2 Hz, 0.8H), 5.08(t, }=8.2 Hz, 0.2H), 5.25(d, J=51.2 Hz,
0.2H), 5.35 (d, }=51.2 I—Iz; 0.8H). m/z(M+H): 337.1.
Example 78: (8)-1-(2~((1R,5R)-3,5,8,8-Tetramethyl-3-azabieyclo[3.2.1joctan-1-yl
amino)acetyl}pyrrolidine-Z-carbonitrile ‘

....M\j‘g

25 . !\?‘Ie
Prepared similar to example 75, by coupling intermediate 16 and intermediate 21.
0.03g, White solid. 'H NMR (400MHz, CDCls) 8 ppm: 0.82(s, 3H), 0.86(s, 3H), 0.9(s,
3H), 1.25(s, 1HD, 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(mm, 4}1)_,'"2.53'-2.56(dd, 1H), 3.35-3.43(m, 2H), 3.59(bs, 1H), 4.74-4.76-4.96(m,
IH); m/iz(M+-H): 319.3. ’ ‘
Example 79: (8)-1-2-((1R,5R})-5,8,8-Trimethyl-2-0xe-3-0xabicyclo[3.2.1]octan-1-
ylamino)acetyhpyrrolidine-2-carbonitrile
MeM? i\‘de“ \j\N N
=4 S
To a stirred suspepsion of the intermediate 17 (0.05 g, 0.27 mmol), K2CO; (0.11 g,

0.79 mmol) and XI (0.049 g, 0.3 mmol) in 2 mL of DMSO, intermediate-2] (0.046 g,
0.27 mmol) was added. The reaction mixture was stirred for 8 h under nitrogen
étmosphere, After conﬁpletion of the reaction, it was di}ute.d 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 coi_umn chromatogrpéhy uging methanol in dichloromethane to
yield the product. 0.009 g, White solid. Melting point 174-177°C. 'H NMR {400MHz,
CDCAI3)‘5 ppm: 0.99(s, 3H), 1.04(s, 6H), 1.78-2.34(m, §H), 3.39-3.60(m, 4H), 3.88(m,
2HD), 4.06(d, J=10.6 Hz, TH), 4.80(m, 1H); m/z(M+HD): 319.3. |

Example 80: (S)-1-(2-((1R,5R)-5,8,8-Trimethyl-3-oxabicyclo[3.2.1]octan-1-yl

amino)acetyl)pyrrolidiéle~2-carhunitrile
’ O, oW

o]
. HG i \/lL o
[

To a stirred suspension of the intermediate 18 (0.1 g, 0.59 mmol), K,CO; (0.16 g, 1.1
mmof) and KI (0.049 g, 0.29 mmol) in 2 mL of DMSQ, intermediate 21 (0.081 g, 0.47
mmol) wasadded, The reaction mixture was stirred for 8 h under nitrogen atmosphere.
After completion of the reaction, it was di]uted 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 rnethanol in dichloromethane to yield the
product.-0.01g, Yellow sticky sélid. 'H NMR (400MHz, CDCls) 8 ppj:n: 0.75(s, 3H),
0.94(s, 3H), 1.01(s, 3H), 1.57-1.68(m, 4¥), 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, I= 10.52 Hz, 2H), 4.74-4.75(d, 1=6:0 Hz, 0.8H), 5.8-5.82(d, J=6.0 Hz, 0.2H);
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-1-ylamino)acetyDpyrrofidine-2-carboniirile

o]
J g
=
W
!

Ml GHa
H

HC
“0,/_5‘\\\"

[+

'n\\“'.U

To a stirred suspension of intermediate 18 (0.0.55 g, 0.325 mmol), K,CO; (0.134 g,
5 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 anhydrons Na;SO, concentrated
10  and purified by silica column chromatography using methanol 1n dichioromethane to
‘ yield the product. 0.007g, White solid. 'H NMR (400MHz, CDCls) & 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, }=9.2 Hz,

15 0.2H), 5.35(d, J=51 Hz, 0.2H), 5‘.45(d, J=51 Hz, 0.8H). m/z(M-+H): 324.2.
Example 82: (23,48)-4-—Flu0r0~1~(2-((IS,SS)-5,8,8—trimethyl~3—0xabicyc[o[3.2.1]

octan-I-ylamino)acetyl)pyrrolidine-2-carbenitrile

Prepared similar to example-80 by coupling intermediate 19 and intermediate 20
NG

HyC CHa o =
Hac\é/NH\/“\N
\O/ . =T=

20 0.005 g White solid. 'H NMR (400MHz, CDCls) & 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, }=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, 2H0), 3.83-3.92(m, 1H), 4.96(d, }=9.2 Hz, 0.8H), 5.00(d; J=9.2 Hiz, 0.2H), 5.35(d,
J=52 Hz, 0.2H), 5.45(d, J=52 Hz, 0.8H); m/z(M+H): 324.2.

25 _ Example  83:  (25,48)-1-(2-((18,3R)-3-(3-(1H-1,2,4-Triazol-1-yl)propyl)-2,2,3-

trimethyicyclopentyl amino)acetyl) -4-fluoropyrrolidine-2-earbonitrile
F

Mo Me Me
QN:{] \/%H N
e
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Step 1: (18,3R)}-Methyl 3—(hydroxymethyl}-—2,2,3~¥:rimethylcyclopentane carbexylate

Me MQ_]

fie, ¥

Cw
[i}]:]
To & solution of step I intermediate of Intermediate I (0.59 g, 2.7 mmol) in THF maintained under

N, atmosphere, borane-dimethylsulfide compiex (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,SO, and
concentrated under reduced pressure. The crude product was purified by column chromatography
to give 0.55 g of the desired product. 'H NMR (400MHz, CDCly): & 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), 2.75-2.84(t, =9.2 oxone,
1H), 3.52-3.60(g, I=10.8 oxone, 2H), 3.68(s, 3H); m/z(M+H): 201.2.

Step 2: Methyl (1S, 3R)-3-formyl-2, 2,3-trimethylcyclopentane carboxylate

Me Mede

“ bl
“t, Ky
OHC SO0Ms

To solution of step I intermediate (1.1 \g, 1.016 mmot) in 30 mL of dichloromethane, pyridinium
chlorochromate (2.96 g, 13.75 mmol), MgSQ (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 iinmediately purified by silica column chromatography
(100% DCM.) to afford the desired product (0.8 g) as colorless liquid. "H NMR (CDCl;) 8 ppm:
0.89(s, SHj_ 1.18(s, 3H), 1.29(s, 3H), 1.52-1.61(m, 1H), 1.89-1.98(m, IH), 1.99-2.32(m, 1H),
2.39-2.52(m, 1H), 2.80-2.85(m, 1H), 3.68-3.6%(s, 3H), 9.67(s, 1H). m/z (M+H): 199.

Step 3 Methyl(lS,SS)—S—[(3-teﬁ—butuxy-3moxoprop—1-en-I—yl}-Z,?.,Swtrimethyl

cyclopentanecarboxylate
Meles
?f—o e MO
’ o N COOMe

To & suspension of sodium hydride (0.242 g, 10.08 mmol} in dry tetrahydrofuran (10 mL), t-
butyldiethylphosphonoacetate (1.23 g; 5.24 mmol) was added at 0 °C under N, atmosphere and
stirred for 40 min. To this step 2 intermediate (0.3 g; 4.3 mmol} was added and stirred for 1.5 h.

© After completion, reaction mixture was acidified with 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 liguid. "H NMR (CDCls) 6 ppm: 0.72(s, 3H)s 1.02(s, 3H)s 1.07(s, 3H),
1.46(s, 9H), 1.52~1.54(m, 1H) 1.58-1.93(m, 1H), 1.94-2.04(m, 1H), 2.09-2.29(m, 1H),
2.83-2.87(m, 1H), 3.66(s, 3H), 5.68(d, J=4, 1H), 6.93(d, =8, 1H).
71_0 M?; ME&M&*H
o | R Or\”“'é‘;coos\ne

" To a solution of step. 3 intermediate (0.95 ¢; 3.2 mmél) in methanol (30 mL),

" ammonium formate (1.21 g; 19.26 mmol) and of dry 10% Pd/C (0.225 g) was added and
stirred at 60-65 °C for 20 min. Afier completion, the reaction mixture was filtered
through celite bed and the filtrate obtained was concentrated on rotavapor, dried under
high vacuwm to afford the desired coﬁ;pound (0.865 g) as colorless stic.k.y mass. "H NMR
(CDCl3) 6 ppm: 0.71(S, 3H), 0.82(s, 3H), 1.01(s, 3H), 1.41(s, 9H), 1.45-1.80(m, 5H)s
2.09-2.15(m, 2H), 2.22-2.29(m, IH), 2.80-2.85(mm, IH), 3.68(s, 3H). Step 5: 3-[(LS, 35)-3-

(methoxycarbonyl)-1,2,2-trimethylcyclopentyl] propanoic acid
wie” Mse

“t

HO
s o
o CO0OMe

To a stirred solution of Step 4 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 compound was
purified by silica column chromatography to afford the desired product (0.664 g) as
colorless sticky mass. ‘'H NMR (CDCls) & 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)s 1.79-1.88(m, 1H), 2.15-2.23(m,
1H), 2.25-2.41(m, 1H), 2.39-2.52(m, 1H)s 2.81-2.86(m, 1H)s 3.68(s; 3H). m/z (M-H):

241.
Step 6: Methy] (15, 3;S)-3~{3-ixydroxypmpyl}éz,2,3-trimethylcyclopentane
carbexylate ‘
Ho__ Me MEM&_,H
~COOMe

To a solution of step 5 intermediate (0.645 g5 2.66 mmol) in dry THF (10 mL) under
N; atmosphere, borane dimethylsulphide (0.328 mL, 3.46 mmol) was added siowly for 30

min through a septum and stirred for ovemight. The reaction mixture was guenched
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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 (1S, 35)-2,2.3~trimethyl-3-{3-[(methylsulfonyl)

oxy] propyl} cyclopentane carboxylate

Me, & Mz Me
.h'SLD ME’ () ™

"CO0Ke ) .
To a solution of step 6 intermediate (0.565 g, 2.47 mmol) and triethylamine (1.036

mL, 7.43 mmol) in dichloromethane (15 mL), methanesulfonyl chioride (0.886 mL,
4.95 mmol) was added at 0 °C. Afier 1 hour, the reaction mixture was extracted with
dichloromethane. Thé organic layer was dried over Na;SO,, 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 (CDCI;) & ppm:
0.73(s, 3H), 0.88(s, 3H), 1.02(s, 3H), 1.28-1.43(m, 2H), 1.44-1. 48(m, TH), 1.62-
1.69(m, 2H), 1.73-1.86(m, 2H), 2.17-2.22(m, IH), 2.81-2.86(m, IH), 2.94 (s 3H),
 3.68(s, 3H), 4.22-4.23(t, 2H).
Step  8:  Methyl (15,35)-2,2,3-trimethy}-3-{3-(1H-1,2,4-triazol-I-yl)

cyclopentane carbexylate

propyl]

Mg, e e
S

“Mi ‘M ’
N \/\/é‘cccnne

To suspension of 1,2,4-triazole (0.108 g, 1.56 mmol) and K>COs (0.325 g, 2.3 mmol}
in DMF (1 mL), between 60-65 oC, step 7 intermediate (0.48 g, 1.56 mrmol} dissotved

in DMF (0.5 mL) was added. The reaction mixture was stirfed at 80 °C for 2.5 h. Then
the reaction mixtuwre was diluted with water and extracted with ethy! acetate, The
extracted orgamic layer was dried over Nap;SQy, concentrated under reduced pressure
and dried under high vacuum to afford the desired product; (0.34 g) pale bréwn 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 (18,35‘}—292,3-trimethy1-3-[3~(1EI—1,2,4—triazol-l—1)propyﬂ cyclopentane
carboxyiic acid
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To solution of step § intermediate (0.51 g, 1.82 mmot}) tetrahydrfuran (9 mL) and

MeCH (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 watéer and extracted
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,SO.,
concentrated under reduced pressure to afford the desired product (0.3 g) as white
solid. "H NMR (CDCls) & ppm: 0.67(s, 3H), 0.79(s, 3H), 0.92 (5, 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-
1.89(m, 1H), 2.63-2.67(m, 1H), 4.07 (1, I=8, 2H), 7. 87(s, IH), 8.43(s, 1H), 11.90 (bs,
1H). m/z (M~+H) 266.

Step-1G: Synthesis of (15, 3S)-Z,Z,SmtrimethyI»Sw{B-(LH~192,4-triazoi-E-yI)propyl}
eyclopentanecarboxamide

| Me Ws

o
CONH,

3

N‘N

To solution of step 9 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 this reaction mixture 23%
aq. ammonia {9 mL) was added dropwise and stirred overnight. The reaction mixture
was extracted with ethyl acetate, dried over Na,SOy, and concentrated under reduced
pressure to afford the desired product (0.23 g) as off-white solid. 'H NMR (CDCls) &
ppm: 0.63(s, 3H), 0.80(s, 3H), 0.90(s, BH), 1.12-1.18(m, 3H), 1.27-1.38(m, IH), 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(, 1H). m/z (M+H) 265.

Step 11: (1S, 3R}-2,2,3—trimethy1—3w[3-(].EH,Z,4—~triazol~l—yl)propyi]

cyciop entanamine
N
(\ -‘wi Mz Me

[\ N I\'L‘.;. <‘°'H
Nty

Step 10 intermediate (0.24 g, 1.016 mmoi) was dissolve& in a solvent mixture of

acetonitrile (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
maintained at 5O°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 KHSO, solution (pH. 1) and extracted with
dichloromethane. The aqueous layer was basified with NaOH solution and extracted
with dichloromethane. The organic layer was concentrated and dried under high
vacurm. The compound was purified by alumina column chromatography to afford
desired product (0.1 g) as pale brown sticky mass, m/z (M+1): 237.

Step 12 (2S,48)-l-(Z—((iS,3R)-3-(3-(1H-—I,2,4—triaml~l»-y}:)propyl)«Z,2,3-tn'methyl
cyclopentylamino)acetyl}-4-fluoropyrrolidine-2-carbonitrile

: F
4
Gt
N N/'\‘Y‘
H o

hs
‘ cN

To a suspension of step 11 intermediate (0.095 g, 0.40 mmol), K,CO; (0.167 g, 1.207

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,S0O,, concentrated under reduced pressure and dried under vacuum. The
compound was purified by silica column chromatography to afford the desired product
(0.023 g) as pale brown solid. MLP 152-154 °C. 'H NMR (CDCls) 6 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, TH), 1.72-
1.85(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(4, J=11.2 Hz, 0.2H), 5.35(d, J=51.2 Hz, 0.2H), 5.48(d,
§=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 détermincd by the cleavage rate
of 7-amino 4-methylcoumarin (AMC) from the substrate H-Gly-Pro-AMC. In brief,
the assay was conducted by adding 3 ng of human recombinant Dipeptidyl peptidase
IV enzyme (brDPP IV, available commercially from R&D systems) in 70 pl of the
assay buffer (25 mM HEPES, 140 mM NaCl and 1% BSA, pi 7.8) to a 96 well black
flat bottom microtitre plate. Test compounds were added as 10 pL additions 1o all
wells except blank and total activity wells. After incubation of test substance with
enzyme for 60 minutes at room temperature, 10 pL 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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Tolerance Test: ‘
Then the reaction was terminated by addition of 10 pL of 25% glacial acetic acid.
Fluorescence was measured using Spectra Max Gemini XS (Molecular Devicés., 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
-5 buffer ai different concentrations and tested in duplicates. Percentage inhibition was
caleulated with respect to total activity. ICsp value was calculated using Prism
Software.
Protocol for DPP 8 Assay:
DPP 8 measurement in vitro; DPP § activity was determined by the cleavage rate of
10 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
15  and total 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 L of 25% Glacial Acetic Acid. Fluorescence was
. measured using Spectra Max Gemini XS {Molecular Devices, USA) at an excitation
20  filter of 400 i and emission filter of 505 nm.
Test for 1Cs Studies: Test compound dissolved in DMSO were diluted with assay
buffer at different concentrations and tested in duplicates. Percentage inhibition was
calculated with réspect to total activity. ICs value was calculated using Prism
Software.
25 ' Profocel for DPP 9 Assay:
DPP 9 measurement in vitro: DPP 9 activity was deﬁermined 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 (hiDPP 9, available commercially from R&D systems) in 70 pL of the assay
30  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 fo all welis except blank
and total activity wells. After incubation of test substance with enzyme for 30 minutes

at room femperature, 10 pL of 100 uM substrate H-Gly-Pro-AMC was added. After



Effect of compound on glucose tolerance was examined in 7 week old C57BL/6 mice. Animals were

kept for 18 h f‘%%tl %%%1 1\g/ere'challenged with glucose (2 g/kg) 30 min %%%FIE?W\%Q%Q (10 mg/kg)
0 ee

administration. Blood samples for glucose measurément were obtained by tal pre dose and at
serial time points after the glucose load (30, 10 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, animaisingefls e Sy e fR QRiEBEs S RRJPIRERINE JOfR BREPESRBStind administration
(0.5, 2, 4, 6, 8, lehairaAd Neundiisitilad dOgicose Wa s i shreieh ab ide XDrsisered &AY post (30, 60 and
120 minutes) glycose, Ioadh 1S ResWishHIande naesserR aXRessetamaseadtiarer curve (AUC)

was calculated using Prism soffwaye, Tahle-2: Antihyperglycemic activity of selected compounds in

mice, as determiHEPBYPBFET ARG CBLE BI85 YE B d Example No. Time (hr) 0.50 4.00 6.00 8.00 12.00
24.00 353.89 -Test3urH g stuplias: Test compound dissolved in DMSO were diluted with assay

buffer at different concentrations and tested in duplicates. Percentage inhibition was
caloulated with respect to total activity. ICse value was calculated by using Prism
Software.
DPP IV inhibition data (expressed either as ICs in nanomolar or percentage at
10 300nM compound 5onccntration) is presented in table 1.
Table 1: DPP-IV izhibition using human recombinant DPP-IV enzyme and
selectivity towards DPP 8 & 9

Example No | Inhibition 2t 300 oM |  ICq (M) le;‘;“““‘” (Fg;; ;
1 : 72775 % 56.85 : -
2> 10.50 . 5 -

3 - 1032016 | >27000 > 5000
5 710 N : .
6 . 123.10 . -
7 . 99 84 5 .
5 . 1170.00 % 0.14 . .
9 . 780.60 < 91.63 - :
10 , - 214.80 . 5
1t : 339,30 . .
12 . 39172367 - -
13 : 77.83 . .
14 3.9 - . .

is 60,49 . . -
16 - 32.5 - -
17 36,65 B 5 .
18 8486 N . .
19 : 30480 £2.10 . -
20 - 104,70 - -
XU ; 320,80 : 3
2 % . . .
73 86.21 p . -
2 - 133.60 - -
75 - 7943 . .
26 6318 5 - -
77 4736 T - .
28 B 183.20 . .
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29 - 7.61 > 13000 > 1160
30 - 7.20 - > 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 (M)
46 40.90 - . -
471 13.53 - - -
48* 4.46 - - -
49+ - 421,90 . -
50 14.99 - - .
51 - 01.41 - -
52% 29.20 - . .
53 56.45 . - -
54 64.86 - - -
55 - 439 - > 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 79.7% - - .
63 92.57 19.18 - > 1850
64 - 76.09 > 430 > 250
65% - 237.80 - -
66+ 23.19 - - -
o7 79.24 - . .
58 - 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
14 - 534,72 > 900 >25
76 4.25 . N B
77 13.38 “ - -




56 - - 7.Q7 .- 60 4EYO -51.55 29.62 NA NA -No activity 20 As summarized in table 2, examples of
present mvenmg %%ggupto 29.62% reduction in AUC (Area under ¢ st
admtn[stration of compound. We Claim: 1. Comp8und of formula (1), t#]&;iﬁl)?g‘alt%%r%%}rﬁggforms,
stereoisomers, polymorphs, hydrates, solvates, intermediates,

78 - 23.29 . - -
80 . 2.28 - - -
81 21.31 . - -
82 2235 - -
83 93,86 403 - -

* Compounds screened by using human plasma
As Shown in table 1 compounds of formula (I} exerted potent DPP IV inhibition with
gbod se]efl.‘,tivity over DPP 8 and DPP 9 enzymes.
Demonstration of in vive efficacy of test compounds
5  Protocol For Oral Giucdsé Toelerance Test:

Effect of compound on ghucose tolerance was examined in 7 week old C57BL/6 mice.
Animals were kept for 18 h fasting and were chalienged with glucose (2 g/kg) 30 min
after compound (10 mg/kg) administration. Blood sampies for glucose measurement
were obtained by tail bleed pre dose and at serial time points after the glucose load (30,

10 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 afier 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. _ '

15 Resulis of bicod 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 fest.

20

Example Time (hr)
Nu. 0.50 4.06 6.00 8.00 12.00 24,00
3 53.89 - - - - -
34 54.32 - NA - - -
3z 17.80 - - - - -
29 42.52 - 20.21 - - -
55 48.30 45.69 28.28 18.63 - -
30 - - 30.80 - - -
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.




5 pharmaceutically acceptable salts, and pharmaceutical compositions thereof; wherein Y represents
-0-, -S(0)p-, -CH2-, -CHOH-, -CHF- or -CF2-; m is an integer selected from 1 or 2; n and p are integers
independently selected from 0, 1 or 2; X representsld bond, CI-Cs alkylene or RI represents hydrogen,
optionally substituted groups selected from alkyl, 10 cycloalkyl, cycloalkylalkyl, cycloalkenyl, aryl,
arylalkyl, arylalkenyl, arylalkynyl, heteroaryl, heterocyclyl, heterocycloalkyl, heterocyclylalkyl,
heteroarylalkyk tgterearylalkenyl, heteroarylalkynyl, -N3, -S(0)pRi, -NRIS(0)pRI I, -CN, -COORI, -
CONR 'owl,_NRwr-ii x or -NRICOR11 or a group selected from: - \I122N N-Th -N N"0 N/ N -N\ -12 15it
represents hydrSGER B EAtER G unsubstituted groups selected from alkyl, alkoxy, acyl,
hydroxylalkyl, haloallcyl, alkenyl, alkynylreyclgalkyl, cycloalkylalkyl, cycloalkenyl, aryl, arylalkyl,
heteroaryl, heterocyclic ring, heterooycloalkyl, heterocyclylalkyl, heteroarylalkyl, carboxylic acid or
carboxylic acid derivatives selected fro ~&ifiities, GRiE watides, hydroxamic acid and 20 .
hydroxamates; R2, R3 and R4 indep #y represents hydro hydfbxy, halogen, alkyl,
haloalkyl, cyano, hydroxyalkyl, all&ﬂxy, alkylsulfonyl, alkylthio, phenyl-S(D)-alkyl, amino, -NRIR1 | or
phenylalkyl, wherein said phenyl is optionally substituted indePpend With one or more alkyl,

cycloalkyl, ajkexy; 0alggen, : If [ alkyl, -COOH, -CONH2, -CHO,
-CH20H, hy%%ﬁ%%%%fyl, amfnsg%zrj?ﬁjﬁgg}l) ?{%JQ g%nﬁ%df%%? ggag??rer%blrls%ig at%é’e%ﬁ;éér%e grign%lshn
optionafly subwitbReenacal] yrsisiirle salshavthpoumketatisalisnsmsidoedtronpfy whenthS; R5
represents optior subgtifutec grauiSR6 represents hydrogen or, optionally
substituted hg;gg%%gi%el%cteed’f:?n@ al Rw%ﬁéxﬁg}% ﬁ%ggﬁyﬁgﬁirﬁ%fﬁ%{l g%?ﬁ 3%15&8
RINHC(NH ikgF R7 ard ReThdésrtaiepredratsseldejet dyen Galkydrol; iy depxsdents 2 R8 is
hydrogen, '%Bhd%?@"al A8 &Q@@.{@ e.of a carboxylic acid comprising S031-1, B(OH)2, P 03R RI I,
S 02N/R I RI I, tetrazlofe, -C OOR |, -CONRI All, - 10 NRICOR11 and -CO000R113; -

: R® represents hydrogen, optionally substituted groups selected from alkyl,

10 cycloalkyl, cycloalkylalkyl, cycloalkenyl, aryl, arylalkyl, arylalkenyl, arylalkynyl,
heteroaryl, heterocyclyl, heterocycloalkyl, heterocyclylalkyl, heteroarylalkyl,
heteroarylalkenyl, heteroarylalkynyl, -Ns, -S(0),R'’, -NR'®S(0),R"}, -CN, -COORY, -
CONR'RY, -OR™ -NR™R" or -NR’COR! or a group selected from:

Oy Mg S 12
~——<\ l! —<//1 —-N(:J\ _N/ﬁrﬁ
N/"\th N’/\R12 N/ R \NﬁN
Sy = /N '
N l WN\ j ' —N (8] R
VN N/ 3\ A N
o 0
' OH AN/
pa— S S
N | —N OH NNQ 7 >
15 R" represents hydrogen or substituted or unsubstituted groups selected from

alkyl, alkoxy, acyl, hydroxylalkyl, haloalkyl, alkenyl, alkynyl, cycloalkyl,

cycloalkylalkyl, cycloalkenyl, aryl, arylalkyl, hete'roaryl, beterocyclic  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),-alkyi,
amino, -NR''R'" or phenylalkyl, wherein said phenyl is optionally substituted
independently with one or more alkyl, cycloalkyl, alkoxy, cyano, halogen,



121 and R" independently represents hydrogen, nitro, hydroxy, cyano, formyl, acetyl, halogen or
optionally substituted groups selected from amino, alkyl, alkoxy, alkenyl, alkynyl, cycloalkyl
cycloalkylalkyl, cycloalkenyl, aryl, arylalkyl, heterodd#, heterocyclyl, heterocycloallcyl, heterocyclylalkyl,
heteroarylalkyl, carboxylic acid or 15carboxylic acid derivatives selected from esters, amides, acid
halides, hydroxamic acid and hydroxamates; when the groups RI, R2, R3, R4, R5, R6, R7, R8, R9,

- R10, R" andalieysubftityitealloylhign- ¢, iem, " salosiilied” (sNSgd, thEs USHIGRISBE GRE Or more
and are selected from halogens, hydrexy, nitrp, cyano, azido, nitrosq, oxo (-0), thioxo 20 (=S),
thioalkyl, arilgﬁiq ra%%fg’fg}%%/%ﬁy%&gﬁﬁqk@@?’méﬁwraﬂl T%‘)BXV‘% Vl,)
cycloallcyloxgutaritthé teidoyetablicl] Hiricioanys Gikaminaidolyb-1080d ZrmGOiRamd§(S)Ra,
-C(O)NRale, -C(S)NJeRb, -NleC(O)NRble, - NIeC(ig,\IR le, -N(Ra)SORDb, -N(Ra)S02Rb, -NRaC(0)0RDb,
-NRaRb, -NleC(0)Rb, “RIFSEISIRE S8 AR A SRR B 2671 8H¥E(0)0Rb, -0C(0)Nne, -
ZSOC(@)Ra, -RaNRSReprBa@RbidERa, SORsoanlly SR dhe-pbslitpnisaredurtheyoptionally

substituted by, one re, substjtuents as defi bove; . wherein le, le and Re independently
represents h%&%ﬁéﬁg%%%rﬁﬁgﬁﬂ&' Waﬁp%%%%{%ﬁ WMP%}%%Y% arylalkyl, heteroaryl,
heteroarylalkyl, hetgfmﬁaﬂ@@ey@@a@qﬂge&@wmu@%@ﬂ;E@gﬁ@ﬁg@ﬁ@gan be combined together
30to form a ring str @turﬁsé;aving -8 a {?)18 2. The compound according to claim 1, wherein: when
alkoxy group is pregeﬁf, M %%?8)(5/%?00%) 81 9KBH REHERSIRO Ry B RSX Crpih FoRprigssropoxy,

n-butoxy, is@DiHxy BIOHBhUteXy.RVReh adxyrdPedh isaressal, tecaptxy aroypr¥aelected 115
from phenoxy apd naphthyloxy; when halogen is present, the halogen is fluorine, chlorine, bromine or
iodine;l\%heﬁ%ﬁkﬁg%upa%dp_rg%@% alkyl group is methyl, ethyl; n-propyl, isopropyl, butyl, isobutyl,
t-butyl, pentyl, hexyk'heptyRor @@Bﬂéﬂﬂ&ﬁﬂﬁ%@%@&@%9&%@@8%%&%&%&5%?5%pfb%ﬁgl?e“y'7
1-propenyl, 2-propenyl, iso- 5 propenyl, 2-methyl-1 -propenyl, 1-butényl or 2-butenyl; when’the alkynyl
group is pred&Rt kneelgshyTgretipTRISt RS tBRb BT BelgRist Fpenaeybloandtgrelpis.present,
the cycloalkwiiayp inGysiormAISIcloRki ueIReRdSHESIDE M IcYelaostyl, fvaloheaty!,

perhydronaphthyl, adamantyl; bridgeéd cyclic groups or Spirobicyclic groups; when cycloal ényl group
is present, thEERIFIRe BRI R sBrieteavRom kybl distranyladind cgerbhexinyicidieen
heteroggcloallod A ietesrrayigravesisduasantdeheteragyalnalohorhatereaiylg

KR 153
heterocyclyl group selected from azetidinyl, acridinyl, benzodioxolyl, benzodioxanyl%%éanzéfizanyl,
carbazolyl, ARAGNHP*AB&EENYI, indolizinyl, naphthyridinyl, perhydroazepinyl, phenazinyl,

phenothiazinyl, phe\pgégzﬂ{ylgj@h?galqgli’nﬂ%,pgﬁg)ﬁﬁpl@?’idﬁwlRpu@nleﬂ%qmiQ@zogﬂlequ&?Qxalinyl,
quinolinyl, isoquinolinyl, tetrazolyl, imidazolyl, tetrahydroisohuin’olinyl, Z-oxoazepinyl, azepinyl, pyrrolyl,

piperonyl, pyrEARsRBIR DO ia AR LS oly 1 sKa Honyubsttisenisyareragony Inattsand,
isoxazolyl, isgxazgliciny i thinzalykdhiargtingksthiazelicipyhdhishyl, isatbiazalyl quinychging
isothiazolidinyl, indolyl, isoindolyl, indolinyl, isoindolinyl, octahydroindolyl, 20 octahydroisoindolyl,
decahyfroist ﬂd@ﬁ%@ﬂzirﬂi@&?ol%,@Fﬁé&ézof?ﬁlﬁg;\z@ﬁglrahﬁ?ﬁkﬁhoﬂi%yl,hbbwﬂmhj’adiazolyl,

benzoxadiazghyliRepzoteralkyDepERIieNY PensOxRaRl . Rxadiazo ik harzindaz oyl indazolyl,
phenylpiperidinyl, furyl, tetr?kgdrofuryl, tetrahydropyranxl, iperazinyi, homopipérazinyl, piperidyl,

piperidopipet®yt, mekRIinyt (RiBmorBldIRy, 5HHemR 2-GKOPBERIZINYRIC23 R BRiperidinyl,

pyrrolidinyl, &%W inyl: w nyl , S » oxahioyclof3. tane,
3-oxabicyclo%??§]octar%ﬁe,I\Sf’e-iél ablcyblﬁgﬁffc%%dﬁe@%%gg;ggdhd -ag)ic%%oﬁ: 2 1]octane; when
aryl group isSNBREEEHIRMe HOINRAR is-BReNA RAPhOR: antrRte(IORIanybaybiptetR/; when
alkyleng group.is.present, alkylene group is methylene, ethylene, propylene or butylene; when 30
hydro alkyltﬁg%@g}%s‘ 5?@%%m§é@§oxy§ yl“ég i%ﬂ?&@ﬁn&ﬁf‘y%‘?%@%&@@fﬁﬁ%ﬁ%n haloalky!
group is presembibiyhalpaltokg i dfifuseosipifvietfib ememetd Qretrichloromethyl; when

haloalkoxy group is present, the haloalkoxy group.is selected from chloromethoxy, chloroethoxy,
trifluoromethoxy, tri’fﬁi‘gfsl&lgfzox}{ 1 %dlﬂ%ﬂﬂg?ﬂgﬁh&%% hetergey A DRsiR present,

the heterocygﬂzs@kylsatwis&sﬁﬂecm@nrcmpp@ejaé@wm@ﬁu&ﬁri@@&ywme{%%@mﬁthw,
morpholinylrpethyl, pyrroli inylmetq%/%hpiperidinylmeth l, 1,25th|azinbane1,1-dioxiq|ey|meth and
isothiazolidi%ﬁ?@ﬁ&%ﬁ%‘%trﬁ%ﬁﬂﬁ% @Wh‘@?&%ﬁﬂ%ﬁkﬁﬁg@%ﬁs FHR SerfOTRIIS &PEEiBIKeny

group Eselastashionipysidinyetbanyinfriegyieiiienyl and triazolylethenyl; and when heteroarylalkynyl
group is present, the heteroarylalkynyl group is selected from_pyridinylethynyl and thienylethynyl. 3. A
compound of f %?’(‘F}’,Oéﬂé‘%la?ﬁ?éﬁ‘% PRI i B 7SR oERSR AORY Eroup 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



1.(2S,45)-1-(2-((IR,3S)-3- ((1H-1,2,4- Triazol-1-yl)m ethyl)-1,2,2- 10trimethylcyclopentyl
amino)acetyl)-4-fluoropyrrolidine-2-carbonitrile; 2. (2S,4R)-1-(2-((1R,3S)-3-((1H-1
,2,4-Triazol-1-yl)methyl)-1,2,2-trimethyl cyclopentyldmino)acetyl1)-4-fluoropyrrolidine-2-carbonitrile
methanesulfonate; 3. (2S ,4S)-1-(2-((1 S,3R)-3- ( (1H-1,2,4-Tri azol-1-yOmethyl)-1,2,2-
trimethylcyclopentyl amino)acetyl)-4-fluoropyirolidine-2-carbonitrile; 154. (2 S,4 S)-1-(2-((1
S,3R)-3-((1Hrd:2 $hbrazpl by imethok e AenaiBgen is present, the halogen is fluorine,

cyclopentylargénq)acetyl)-A-fluoropyrrolidine-2-carbonitrile methanesulfonate; 5.

(2S,4R)-1-(FHPBPSRYISIHS. PDIAMHRE R HRIA IR B Prenendie alkyl group is methyl,

cyclopentylathinojaseiysi)-fdpiepepysiadidinssdraarmaniil éﬂ@ﬁbﬁ@%ﬁ;‘lm%;?i)poctyl; when
(S)-1-(2-((as 3R)-3-((1H-1.,2,4-Triazo|-1-y1?ir%1ethyl)-1,2,2- Otrimethylcyclopéntylamino

acetyl)pyrrol?&lﬁ?ﬁyé-mﬁ?tﬁ@,s%t(éﬁ‘ﬁ-@ 1d 89461 eibenyh-Frisebanyly Sprepiiyl pop-

trimethyicycigpesiyRminxReelybRfERIdiNesearbopitilemehansrulianateidmyl eroup is
(S)-1-(2-((1R,3S)-3-((1H-1,2,4-Triazol-1-y1)methyl)-1,2,2-trimethylcyclopentyl

amino)acetyP5y i Acash erftmes sgynyl, propynyl or butynyl; when cycloalkyl group is
(S)'l'(24(1%l?&ﬁér?ef‘(ﬂa'é"rly&@alﬂﬁzgl‘n%ﬁ/'l@‘%@Hﬁﬁﬁ@%ﬁ:t@%@@%@}:'W&B%ty}, cyclohexyl,
u

amino)acetyl)pyrrolidine-2-carbonitrile methanesulfonate; 10. . _
(25,45)-1- (RS AAlpacp BT ReRY TRk el srptithe iysiardosertipl groups or

amin0)acetyé};)h%t@%ﬁ@ygfgﬂﬁéﬂ%Ee@ﬁ_&l?@mm%ﬁ}llg;ou is present, the cycloalkenyl group is
(25,4S)-1-(2-( 1R,3?%3-((1%1,2,3-Tr|azol-1-y1)methylf—l,Z,Z- 30tr|methylcyclopenty%r ,
amino)dtety ) At oTOBY ToHIPRIEA BRMifdoRexenyl; when heterocycloalkyl or heteroaryl

(2S,45)-1-(2attp3R) ppddtt- 1nd, Bk ElaeQLiatign Q;Jf‘ﬂé't%rgﬁyltri BRIy SlaReaylyely group

amino)anetyl)k-4-fluoropyrrolidine-z-carbonitriIe; 117 13.

(2S,4S)-1-(B%4% R fTot 114etidinyly i agdtinyh nhenrodioxpialiribmgsdioxanyl, benzofuranyl,

cyclopentylagaing)anety Ridnluasepyareditine:2-carbenitsie methanesufonatesddaroazepi
(2S,4S)-4-Fluoro-1-(2-((1R,3 S)%Q,Z-trime’?hylﬁ- pipe?i}dinrg?% -carbpny% E?er §} roazepinyl,
cyclopentylaPRffGTaREy BRFRASItAREY. calpergneyb 1 Bhthalazinyl, pyridyl, pteridinyl, purinyl,

(25,451)54'F|61’L9'E9£ﬁe)‘1(121§f,1Rﬁﬁ%ﬁﬂ]yd@ﬁﬁmﬁ%w)'%' Bctiiazoldayl) imidazolyl
ethyl)-1,2,2-trimethylcyclopentylamino)acetyppyrrolidine-Z-carbonitrile; 16. (Z'S ’

4S)-4-FluortTapy rasemympdiaviny droxgrrediiyh - 117eping. trinyorid, piperonyl, pyrazinyl,
- yOmethy))- 13- 2-irimathyeyeionantylranglas iy DRy raliding:2rcarboniffilg:dhi N (ks 3R)-3-(24(2

S,4S)-2-Cyano-4-fluoropyrrolidin-l-yl)-2- :
100xoethylal?fireyRidmvtrifhicanidy dopetipymtisgekdmhibimmbnisaiiiezalsl Myuridiog3 -(24(2
S,45)-2-C yaandaHuaani roliciaiiy 1) ioindolyl, indolinyl, 1isoindolinyl, octahydroindolyl,

20 octahydroisoindolyl, decahydroisoguinolyl, benzimidazolyl, thiadiazolyl, benzo
pyranyl, benzothiazolyl, benzothiadiazolyl, benzoxadiazolyl, benzotriazolyl, ~
benzothienyl, bepzoxazolyl, oxadiazolyl, benzindazolyl, indazolyl, phenylpiperidinyl,
furyl, tetrahydrofuryl, tetrahydropyranyl, piperazinyl, homopiperazinyl, piperidyl,
piperidopiperidyl, morpholinyl, thiomorpholinyl, piperidonyl, 2-oxopiperazinyl, 2-

25  oxopiperidinyl,  pyrrohidinyl,  2-oxopyrrolidinyl,  oxazolidinyl,  chromanyl,
isochromanyl, oxabicyclo[3.2.1]octane, 3-oxabicyclo[3.2.1]octanone, 3-azabicyclo
[3.2.1]octane-2,4-dione and 3-azabicyclo[3.2.1]octane; when aryl group is present, the
aryl group is phenyl, naphthyl, anthracenyl, indany! or biphenyl; when alkylene group
is present, the alkylene group is methylene, ethylene, propylene or butylene; when

30  hydroxyalkyl group is present, the hydroxyalkyl group is hydroxymethyl or
hydroxyethyl; when haloalkyl group is present, the haloalkyl group is trifluoromethyl,
tribromomethyl or trichloromethyl; when haloalkoxy group is present, the haloalkoxy

group is selected from chloromethoxy, chloroethoxy, trifluoromethoxy, trifluoroethoxy



ox oethylamino)-2,2,3-trim ethylcyclopentyl)methypmethanesulfonamide; 19. N-(((IS,3 R)-3-(24(2
S,4S)-2-Cyano-4-fluoropyrrolidin-l-y1)-2-oxoethyl amino) -2,2,3 -trim
ethylcyclopentypmethyl)-4-fluorobenzenesulfonaniitieé; 1520. N-(((1R,3 S)-3 -(24(2
S,4S)-2-Cyano-4-fluoropyrrolidin-l-y1)-2-oxoethylarnino) -2,2,3 -trimethylcyclopentyprneth
y1)-4-fluorobenzenesulfonamide; 21. N-(((1 S ,3R)-3 -(2-((2S,4 S)-2-Cyano-4-fluoropyrrolidin-I-y1)-2-

oxoethylamim@-%%ﬁﬁ&tﬁﬂ%;yﬂh@ﬁm?émmﬁﬂ@&ZEQ@Z%H&% the Fferocyclylalkyl
N-(((1S,3R)-3- 24(2,8,48)}-2-C3£/1a 0-4-fluoro ,yrrolidin-4-\g)- -oxoethylamino) 20-2, 3y
~ -trimethylcy ntyAm SRS, 479U oPSegteriaith darb Gisnaivemethyl, tetrazolylmethyl,

N-(((1R,3S)BA6 AR Ty pectidlHorapsnligiperdldnoxaethylamine) 52281 -dioxide-
-trimethylcyclopentypmethyl)-4,4-difluorocyclohexanecarboxamide; 24. 6-((51 S,3R)-3 -(24(2
S,48)-2-Cy 8’-%%0%%9? fifrelgneldsdisHgetimeidio, when heteroarylalkenyl” group is
-trimethylcygiapemypr siiaminalRicatinRniie séeéRd from pyridinylethenyl, thienylethenyl
6-(((1R,3S)-3-(24 2_8,?)? -2-Cya_no-4-f|uoropyrrol|d|n-1-y11)-2-oxoethy amlnosl-

2,2,3-trimet yc?ﬁ‘ﬁ% Stk arfitto) ntshomtifEo IBtakymy s Brous-(2(2@Bsye-C the

yano-4-fluorpgroaligistiyyl)-2row elbylasrin @ wysi diHe Glopes amino)ni .
cotinonitrile; bgl;ﬁ(zssﬁ%sgf%uoro-l -(24_(1R%%)-1_,5}2],ﬂ?ﬂ%thy]ﬁ%%?&%gromethyppyridin-

302-ylaminoInie AR TR ) e B A R -bapbirhtineelzaiedBans)- | -(2-((IR.3 S)-3-[(I
| -Dioxidoisotmi.azpiis_i,im%ylam(gmmjls%@ﬁrm,alh)fliazoL1-yi)methyg&,z,z-
cyclopegtylamino)ac_etyl)-4-f|uoropelrrolidine-2-carboniffi|e; 118 29.( .
s,45)-1%2-((s, 3Ry T ByitlePaBikb iRIRR D P etepalidipe- 2-carbonitrile;

trimethylcyclopp_ntxmzmq)gqgty@){glgﬂygtggy{rpj'gqm?&ggmgﬂmah?g;{é?zﬂtﬁ)ﬁ;fﬂgr((ls,SR)-?,-
[(1,1-Dioxido-1,2-thiazinan-2-yOmethyl]-1,2,2- o O
trimethylcyclopentSHARGTALERPRSR By rotemerolidipschirabosgilemethmysaliomier, 3S)-3-((1

H-Tetrazol-1-y®m @tgng)l12(2:((@3@%1@@@9%&@%)@%%%{ upropyrrolidine-2-carbonitrile
methanesulfonate; 32. (2S,4S -1-(2-(¥(1S,.3R)-3-’((1H-Tetrazo|-1- l)methyl)-1,2,2-
trimethylcyclopentﬁ&ﬁﬁ&@ﬂﬁ@%i%ﬁgﬁy eSiBpiAcEdIrt e pERtifingd-carbonitrile;

(2S,49)54-Fluogo-14RU4 R138) ¢ 8, 2rtsimethng 1+ 3- 4. holj yl\cyelopenty! :
am.ino)acetyl)pyrrlgﬁdineg-?grg@onigtrilg; 3% (2§,4S)%§8&-@%¥g %%gl,Z,Z-trl?%ethyl-S- .

(morphohnomethy SEGIBFR RO ByFoRmelsias busbeitgl methanesulfonate;

(2S,4S)-4-Fluoso-142: 415 13R)4 A2 timethyd- B marphalinn D% 2-tr]
pentylamino)acet%pyrroliﬁdin%—g(;carbobnitrile diméthanesulfon%%ﬁ?%{ggg. i?zzszfgﬁngﬂﬁh oro-1-(2-(1 R,3

S)-1,2,2-trimeth y15@9&39%VWQ)W&?}%%BWOH&M-Q-carbonitrile methanesulfonate;
6. (5)-1-2-((18,3R)-3-((1H-1,2,4-Triazol-1-yl)methyl)-1,2,2-

20 trimethylcyclopentylamino) acetyl)pyrrolidine-2-carbonitrile;
7. (8}-1-2-((18,3R)-3-((1H-1,2,4-Triazol-1-y})methyl)-1,2,2- N
trimethylcyclopentylamino) acetyl)pyrrolidine-2-carbonitrile methanesulfonate;
8. (8)-1-(2~((1R,38)-3-((1H-1,2,4-Triazol-1-yl)methyl)-1 .2,2-trimethyleyclopentyl
amino)acetyl)pyrrolidine-2-carbonitrile;
25 9. (8)-1-(2«((1R,38)-3~((1H-1,2,4-Triazol-1-yl)methyl)-1 .2,2-trimethylcyclopentyl
amino)acetylypyrrolidine-2-carbonitrile methanesulfonate;
10. (28,45)-1-(2-((1R,38)-3~((2H-1,2,3-Triazol-2-ylymethyl)-
1,2,2~trimethylcyclopentyl aminojacetyl)-4-fluoropyrrolidine-2-carbonitrile;
11, (25,45)-1-(2-((1R,35)-3~((1H-1,2,3-Triazol-1-yDmethyl)-1,2,2-
30 trimethylcyclopentyl amino)acetyl)-4-fluoropyrrolidine-2-carbonitrile;
12, (28,45)-1-(2-((15,3R}-3-((2H-1,2,3-Triazol-2-ylymethyl)-1,2,2-
trimethylcyclopentyl amino)acetyl)-4-fluoropyrrolidine-2-carbonitrile;



pentylamino) acetyl )pyrro lidine-2-carbonitrile; 37. .
(2S,4S)-4-Fluoro-1-(2-((1S,3R)-1,2,2-trimethy1-3-(pyrrolidin-1-
ylmethypcyclopentylamino)acetyl)pyrrolidine-2-carbihitrile; 38. (2S,4S)-4-Fluoro-1 -(2-((1 R,3 -
S)-3-(((R)-3-hydroxypyrrolidin-1 -yl)methyl)-
201,2,2-trimethylcyclopentylamino)acetyl)pyrrolidine-2-carbonitrile; 39. (2S,4 S )-4-Fluoro-1-(2-((IR,3
S)-1,2,2-trim eth.y (BB 4gip Nklm@m,lzKy@lqHQNV,QW@QB?)BMEQWHQZ&%EH&HWIe; 40. (25,4
S)-4-Fluoro-1 -(2-((1 f?I;SR)-l 2,2-trim ethél-%-(plperl din-1- yimethyl (_:y_cfopentyl
amino)acetyl)pyrroﬁéi Ogﬁzgté’mr&t}ﬂ jh__uoropyrrohdlne—2—carbon1mle methanesuifonate;
(Z_S ,4S)-4-Flugrp- 169316_(31343@%&6(4@@((%3@}1@ !ﬁm}ﬁ%gﬁf@@%@g&ﬁe»l —carbonylg
trimethylcyclopentylamino)acetyl)pyrrolidine-2-carbonitrile; 42. (2S,4S )-4-Fluoro-1 -(2-((1 R,3
S)-l,2,_27trimethy1-§yf"(1(_2f3?ﬂjfyéﬁwp§ PR LHREForRFOPRIEISH) cyclopentylamino)acetyl
)pyrrolidine-2-¢arb@pirde)-4-Fidb3o-1-(2-((1R,38)-3 —€(4~(hydroxymethyl)- 1H-1,2,3-triazol-1-
(2S,4R)-4-Fluoro-1-(24(1R,35)-1.2,2-trimethy1-34(4-(methylsulfonyl) o
30phenylsulfonyl)mt 5%3&]]3[5;)?e%'tgﬂﬁ’rﬁ%ﬁ&@?%?ﬁ%ﬂ&ﬁ@@@é}mﬁ%?%chafbom‘m}e;
(8)-1-(2-(AR 38)-1 22 ABjmathudrd-( (2 (s tomhhydroxymethyl)- 1H-1,2.3-triazol-1-
phenylsulfonypmeth I)cycIoE)entylamlno acetyppyrrolidine-2-carbonitrile; .119- 45. (2 S ,4S)-4-Fluoro-1
-(2-((1S,3R)-1,2, zyfﬁﬁgﬂbﬂ ) ,_?«%rj.fﬁip @@W)ﬂBmmo)acetyl).py.rmhdmemzncarbomtnle;
enylsulfonyOmethylgydepsrapdaminosasstypoymol ging 2L A0RIHIS . 4.0
(S)-1-(2-((1S,3R)-1,2,2-Trimethy1-3-((4-(methylsulfonyl) _
phenyl&ifonypmetPypRigpeR R RatipyriengnElmetisoneheneaioppmide;
S,4R)-4-FIu0rqsl.-(&({t&ﬁ@s}a’-@ﬂ(m,aﬁ)-yleia;@a(;ﬂﬁmweﬂ&&l-yi)-;z»
phenylsulfonyl)methyl)cyclopentylamino)acetyl)pyrrolidine-2-Carbonitrile;; 48. (2 S,4S)-4-Fluoro-1
-(2-|((1R,3 lS)-g-(S)—@‘ﬂﬁ%r\%ﬁ‘éﬁfi?l%%?Z@%ﬁgﬁ’_ Giﬁslﬁmmﬂmﬁgﬁqewifommide;
cyclopentylamigo)a¢etypp XS SANNIEno-4- iy ~
-(2-((18,3R)-3-(3-(4-§%r0§£n%8?5%$4-§xadigjzoﬁS-yl)- 1%5,2,245{% ¥8/28xoctbylamino)
| gt)hixl;ygjlopeng{lﬂng%)éﬁwﬁﬁggﬁ%m%%@g&hgﬁx@gasmfmwﬁq-(2-((_|R_,3 _—
-1,2,P5trime -RA@1me 2 dexadl oY &?‘H%l ninp)acet -2-carbonitri
e; 51. (2 S,4S)-4-Flué%-l-%;g]yIé{,3I%-1>,<LSS‘J52-;(ﬁrgn%leth0 1-3 -(g-meth%g)%??%agt%xgﬁ%%{}go
ypcyclopentylamind?)acs I @Qnéd}%%ﬂéf’fi@ﬁ?.ObenzenesulfonaInide;
(28,48)-4-F|uqrp.-1}62(((@833%%)33(-2(2{(@@@W@%Bﬁ@ﬁﬁ%ﬁ%ﬁ’dﬁﬂ%1?-2-

trimethylcyclopentylamino)acetyl)pyrrolidine-2-carbonitrile; 5
S)-1-(2-((1R,3R)-3% ﬁﬁ_%’tﬁ?/i)- 22 JrimiemgksIeRspenigrcthy))-2-fluorobenzamide; |
RS it e i e b S S
20 2373 -trimethyleyclopentyl)methyl)-4,4-diflucrocyclohexane carboxamide;
23. N-(((1R,35)-3-(2-((28,4S)-2-Cyano-4-fluoropyrrolidin-1-y1)-2-0xoethylamino)
-2,2,3-trimethylcyclopentylymethyl)-4,4-difluorocyclohexanecarboxamide;
24, 6-(((1 §,3R)-3-(2-((28,45)-2-Cyano-4-fluoropyrrolidin-1-yl)-2-oxoethylamino)-
2,2 3-trimethylcyclopentylymethylamino)nicotinonitrile;
25 25, 6-(((1R,3S)-3-(2-((28,48)-2-Cyano-4-fluoropyrrolidin-1 -ylj-2-oxoethylamino)-
2,2,3-trimethylcyclopentyljmethylamino)nicotinonitrile;

« 260 2-({(18,3 R}-3-(2-((25,45)-2-Cyano-4-fluoropyrrolidin-1-yl)-2-oxoethylamino)-
2,2 3-trimethylcyclopentyl)ymethylamino)nicotinonitrile;
27. (28,48)-4-Fluoro-1-(2-((1R,38)-1,2,2-trimethyl-3-((5-(trifluoromethyl)pyridin-
30 2-ylamino)methyl)cyclopentylamino)acetyl)pyrrolidine-2-carbonitrile;
28. (28.,45)-1-2-((1R,35)-3-{(1,1-Dioxidoisothiazolidin-2-yl)methyl]-1,2,2-
trimethylcyclopentylamino)acetyl)-4-fluoropyrrolidine-2-carbonitrile; -



55.

(2S,4S)-4-Fluoro-1-(2-((1S,3S)-1,2,2-trimethy1-34(5-methy1-1,2,4-oxadiazol3- yI)methyI)cycIopentyIam
ino)acetyl)pyrrolidine-2-carbonitrile; 56. 118
(2S,4S)-4-Fluoro-1-(2-((18,38)-1,2,2-trimethyl-3-((5-(trifluoromethyl)-1,2,4-
oxadiazol-3-y1l)methyl)cyclopentylamino)acetyl) pyrrolidine-2-carbonitrile; 2557.

(25,4S)-4-FluQ®- 1AM E8.88)-1 B2 rimethy -3 {(idofsenomati)ol ddhethyi]-1,2,2-

oxadiazol-3- yl)methyl) clopentylamlno)acetyppérrolldlne -2-carbonitrile methanesulfonate 58.

(25,48)-1-(2-((1S, 3SFSHE WHBARA A0 Iz o3 apyRatYfine 2 warbonitrile;

trlmethylcycl0Bentydmm)aqgrmmmgrf(ayrtmiamg&o@@mﬁ%ﬁﬁ RBOBRethyl]-1,2,2-
(28,48)-1-(2-((18,38)-345- Cyclobex 1 1,2,4-oxadjazol-3-y1)methyl)-1,2,2-

trimethylcyclopenty B SHEIRs A HTBRIS AN e DI armifEm e carbonitrile;

(2S,48)A-Flugre-1(& (£18,33-34(R; ﬁlsy@ﬂqmm@ﬁﬂ);ém én%@ai%@ 3:2-trimethyl
yl)methyl)-1,2,2- trlmethylcyclopent lamino)acetyl)pyrrolidine-2 carbonitrile; 120 61.

(25,4S)-4-Fluoro-1¥5 BB ISR AssbIoh PR umeliding dtearperetiaethanesulfonate;

1,2,2- tr|methylyyclqggmtyja[rumb@ggtyﬁgy((p}pw@rgzggqb%g{ggm@tbQr@ sulfonate; 62.
(2S,4S)-4-Fluoro-1 -(2-( S 3 S 345 -fluoropheny1)-1,2,4-oxadiazol-3- 5yl )m ethyl)-1,2,2-trim ethyl

cycl op entyl ammdﬁ“d‘@@ i?&fﬁy aﬁl@%%féwlﬁnﬁeﬂwomhén}mzm @’1@ ((1 8,38)-1,2,2-trim

eth y1-3 -((5-(pyri qradigzal- @m&mqtl@;mgyglggmtylQ@mgggqtgppyrrol|d|ne -2-carbonitrile; 64. (2
S,4S)-4-Fluoro-1 -(2-((IR,3S)-3-(3 -(4-fluoropheny1)-1,2,4-oxadiazol-5-y1)-

2.2 3-thfhethylcyclBSFRISHRANGREENHEPSHEThamRaAssHib e 1B N ¢ Sarbymitilgioro-1 -(2-((1

S,3R)-3-(3-(4- ﬁuorq.@@asyhﬁ%f’cqxw@zglﬁ Y4)2 2-trimethyl-3-
2,2,3-trimethylcyclopentylamino)acetyflpyn-olidine- -2- carbonltrlle 66. (8)-14241 :
S,3R)-3-(3-(4-Fluoldpié }ii? iipemethyhexdpprateamios o OEIXHMHW}?étéﬁ@ﬁWI@rﬁW@)acetyppyrrol|

dine-2-carbonitsle methanasaiiorate2-((1 8 ARRS ASIHEHAa:- fnitZslldiBoaRhR3 yisgpropyl-1,2,4-0
x adi azol-5-y1)-2,2,3 - 15trim ethylci/glopentyl amlno)acetyl) rolldlne 2- carbonltrfle 68.

(25,45)-4-Fluoro- 1R STRy acste mirelidnes23eq 9ﬂmﬁ% ythapepulfonate;

oxadiagel-5-yRgyclogery noxagetylpyerokdi i S 1 -(2-(1R 3
S)-2,2,3-trimethy1- tf’? (3 (mln 3-y e(t IPMQ Stgine:2: ﬁmﬁbeﬁg’%ﬁgdﬁﬁ %ﬂ'lé:tﬁj}%gy&lo

oxadiazol-5- yI)cycl&ﬁ%W%Hﬁé?ﬁ@&?%%ﬁfBﬁﬁ% @%@ﬁ]?ﬂle 2070.
(2S,4S)-4-Fluorp-1¢62: (3.3 R b3+ (’200@1@)@!? =B pyrigiin: tﬂ?r '(‘]}lna%r%hdmvln
ine-2-carbonitrile;

oxadiazol-5-yl)cyclo ent%/Iamlno)acet){l)pyrrol

(2S,4S)-4-Fluoro- 1N ERR)SES onontyipmmiamp ety xﬁyﬂréfﬁm%qethozlmle

oxadiazol-5-ypmy/clopeatyjaninace nrobidine: R @RS 2 11oro 1
-(2-((18.3R)-2,2,3- trlm egf?llyl 3-(3- gdrlgezdln 2-y1)- % ?ﬁxadgﬁog%écic%%%%ﬁamlno)acetyl)p

yrrolidif -2 -carborkthié: “7@5@3@321" Bty ?1’6‘1’8 a??ka@éd}@'@‘SaﬁlPﬁﬂéiﬂyl 3 -(3-meth y1 1,2,4-0
xadiazol-5- yl)eyclopgnigipmmaiacatypryiRdine; 2 2cabemiile. (piperidin-1-

ylmethyl)cyolopentylammo)acetyl)pyrrohdme—2—carbommle;
40. (28,45)-4-Fluoro-1-(2-((18,3R)-1,2,2-trimethyl-3~(piperidin-1-
ylmethyljcyclopentylamino)acetyl)pyrrolidine-2-carbonitrile;
25 41. (25,4S)-4-Fluoro-1~(2-((1R.3S)-3-((4-hydroxypiperidin-1-ylymethyl)-1,2,2-
inmethylcyclopentylamino)acetyl)pyrrolidine-2-carbonitrile;
42. (25,45)-4-Fluoro-1-(2-((1R,38)-1,2 2-trimethyl-3-((4-(methylsulfonyl)
phenylsulfonylymethyl)cyclopentylamino)acetyl)pyrrolidine-2-carbonitrile;
43. (25,4R)-4-Fluoro-1-(2-((1R,38)-1,2,2-trimethyl-3-((4-(methylsulfonyl)
30 phenylsulfonyl)methyljcyclopentylamino)acetyl)pyrrolidine-2-carbonitrile;
44. (S)-1-(2-((1R,35)-1,2,2-Trimethyl-3-((4-(methylsulfonyl)
phenylsulfonylymethyl)cyclopentylamino)acetyl)pyrrolidine-2-carbonitrile:



74. (2S,4S)-4-Fluoro-1-(2-((1S,3R)-2,2,3-trimethy1-3-(3-methy1-1,2,4-oxadiazol-5-
yl)cyclopentylamino)acetyl)pyrrolidine-2-carbonitrile; 3075.
(S)-1-(2-((1R,5R)-3,5,8,8-Tetramethy1-2,4-dioxo-3i&zabicyclo[3.2.1]octan-1-
ylamino)acetyl)pyrrolidine-2-carbonitrile; 76. (2 S,4S)-4-Fluoro-1 -(2-((1R,5R)-3 ,5,8,8-tetram
ethy1-3-azabi cyclo [3 .2.1]o ctanl-ylamino)acetyl)pyrrolidine-2-carbonitrile; 121 77.

(2S,4R)-4-Fludfo- 1124613 FRp M5, 9 BAasaRerhg| Brahisycio{@dlastaniylamino)acetyl)pyrrolidin
Z Cit;%'gjﬁ?(;ﬁrlglen e7 ip]égz %%%ﬁ%fﬁ g%glzy?f}gyglgpe&% 2%2?1%513/ etyi)ggfait())lgc@r/ie-g L %oﬂt%i%tan - ylammo)

(S)-1-(2-((1R,BR)-5 8. 3-TriSBR)-2- 0 0 Bt ici@f3 (@ ddgtialickyilamino)
acetyppyrrolidine- %garboa ile; 80.

(S)-1-(241R,5R)-5 B R A S B RS A O SRS A RO E 2- carbonitrile:

81. (2S#S)-4-Fluor0Sl4E2-4(FRi5R)15(8,8-168BRYNY.2: 3-0¥abIBYCIG 2 (R]ettaRul fohQplamino)
acetyl)pyrrolidine-2-

(2S,4S)-4-Fluoro- 191?%?%1“?”%%)@?@’9% HoReatdeatRs art D etidiory R rrmieTaEEsy ) pyrrolidine-2-c

arbonitrile; and$3.(¢83495)- E}ﬁare(ls,@?o(mgsa()m@ Q44T EBRA N ch BNV h 2 dadotrimethylcyclopentyl
amino)acetyl) -4-fluo Qf‘[[; rro e -2-carbonitrile. @pro SS for the SL)JFr)eparatlon of compound of
formula (1), accordLL’é (i?’oqlr?ﬁ’ﬁgfﬁ ﬁﬁﬁt iFfHEia (1), or its salt, with a

compound of frmutes (4K)- ﬁH&RﬁMQR@}s/ﬂreyeuqslgqurm@lgea\llamggggmgﬁ;@g%d from chloro,
bromo odo tosyla s 20 mesylates and rlflate PG eprese ts hydrogen ar protecting groups
compr ng acetyl, %’t}zjlc)é\%ﬂg %‘?W BEJOIEBE or SERIURIFN, RI, R2, R3, R4, R5,

R6,122, Rs, Xsand (ﬁms)deim@ﬁ@s -I(Eiﬂﬁlms‘]S)ﬂ Arompanod f formsa( L)Z,Mobiﬁéaiblaycor ding to
claim 4 R3 CH3 P%l)cyclopen‘{ylammo)acetyl)pyrrohdme— 2-carbonitrile;
51. (2§,45)-4-Fluoro-1-(2-({1S,3R)-1,2,2-trimethyl-3-(3-methy!-1,2,4-oxadiazol-5-
vl)eyclopentylamino)acetyl)pyrrolidine-2-carbonitrile;

15 52. (285,45)-4-Fluoro-1-(2-((1R,38)-3-(3-1sopropyl-1,2,4-oxadiazol-5-y1)-1,2,2-
trimethylcyclopentylamino)acetyl)pyrrolidine-2-carbonitrile;

53, (28,45)-1-(2-((1R,3R)-3~(Cyanomethyl)-1,2.2-trimethylcyclopentyl
amino)acetyi)-4—ﬂuoropyrrolidine—2-carbonitriie;
54. (28,45)-4-Fluoro-1-(2-((1R,3R)-1,2,2~frimethyi-3-((5-methyl-1,2,4-oxadiazol-

20 3-yhmethylcyclopentylamino)acetyl)pyrrolidine-2-carbonitrile;

55. (28,45)-4-Fluoro-1-(2-((1S,35)-1,2,2-trimethyl-3-((5-methyl-1,2,4-oxadiazol- N
3-yhmethyl)eyclopentylamino)acetyl)pyrrolidine-2-carbonitriie;

56. (2S,4S)-4—F luoro-1-(2-((18,38)-1,2,2-trimethyl-3-((5-(irifluoromethyl)-1,2,4-
oxadiazol-3-yhmethyl)cyclopentylamino)acetyl) pyrrolidine-2-carbonitrile;

25 57. (28,4S)—4—F1uoro—1 -(2-((18,35)-1,2,2-trimethyl-3-((5-(trifluoromethyl)-1,2,4-
oxadiazol-3-yl)methyljcyclopentylamino)acetylpyrrolidine-2-carbonitrile
methanesulfonate;

58. (28,4S)-1-(2~((18,35)-3-((5-tert-Butyl-1,2,4-oxadiazol-3-ylymethyl)-1,2,2-
trimethylcyclopentylamino)acetyl)-4-fuoropyrrolidine-2-carbonitrile;

30 59. (25,48)-1-(2-((18,38)-3-{(5-Cyclohexyl-1,2,4-oxadiazol-3-ylmethyl)-1,2,2-
trimethylcyclopentylamino)acetyl)-4-fluoropyrrolidine-2-carbonitrile;

60. (28,48)-4-Fluoro-1-(2-((1S,3 S)-B-((S—(hydroxyméﬂwl} 1,2.,4-oxadiazol-3~
yhmethyl}-1,2,2-trimethylcyclopentylamino)acetyl)pyrrolidine-2-carbonitrile;



5 X(1) R/3R4 25 wherein RI represents hydrogen, optionally substituted groups selected from
cycloalkyl, cycloalkylalkyl, cycloalkenyl, aryl, arylalkyl, arylalkenyl, arylalkynyl, heteroaryl, heterocyclyl,
heterocyclo alkyl, heterocyclylalkyl, heteroarylalkyl,2teteroarylalkenyl, heteroarylalkynyl, -N3, -S(0)R',
-NRIS(0)pRil, -CN, - 30 CONRIR11, or -NRICOR11 or a group selected from. 122,12 \I NF NNNR12 .
N /-N0)\WO0 O00il 0,2,a/N\OH )--/ S",,,s --NON \ R2 represents hydrogen, hydroxy, halogen, allcyl,

haloalkyl, cyar, atkeas pikyisieiorialiosho,- phenuopfemial byl caminge N Rtionphenylalkyl,
wherein 1,2,2-trimethylcyclopentylaminojacetyl)pyrrolidine-2-carbonitrilemethane
sulfonate; | _
62. (25,48)-4-Fluoro-1-(2-((18,38)-3-((5-(4-fluorophenyl)-1,2,4-oxadiazol-3-
5 yl)methyl)-1,2,2-trimethylcyclopentylamino)acetyl)pyrrolidine-2-carbonitrile;
63. (28,48)-4-Fluoro-1-(2-((18,3S)-1,2,2-trimethyl-3-((5-(pyridin-4-y1)-1,2,4~
oxadiazol-3-yl)methyl)cyclopentylamino)acetyl)pyrrolidine-2-carbonitrile;
64. (25,48)-4-Fluoro-1-(2-((1R,38)-3-(3-(4-fluorophenyl)-1,2,4-oxadiazol-5-y1)-
2,2, 3-trimethylcyclopentylaminojacetylipyrrolidine-2-carbonitrile
10 . 65, (25485)-4-Fluoro-1-(2-((15,3R)-3~(3-(4-fluorophenyl)-1,2,4-oxadiazol-5-y1)-
2,2 3-trimethyl cyclopentyla.mino)a_cetyl)pyrrolidine—2—carbonitri1e;
66. (8)-1-(2-((15,3R)-3-(3-(4-Fluoropheny!)-1,2,4-oxadiazol-5-y1}-2,2,3-
trimethylcyclopentylamino)acetyl)pyrrolidine-2-carbonitrile methanesulfonate;
67. (25,45)-4-Fluoro-1-(2-((18,3R)-3-(3-isopropyl-1,2,4-oxadiazol-5-y1)-2,2,3-
15 - trimethyleyclopentylamino)acetyl)pyrrolidine-2-carbonitrile;
68. (25,45)-4-Fluoro-1-(2-((1S,3R)-2,2,3-trimethyl-3-(3-(pyridin-3-yl)-1,2,4-
oxadiazol-5-yl)cyclopentylamino)acetyl)pyrrolidine-2-carbonitrile;
69. (25,45)-4-Fluoro-1-(2-((1R,35)-2,2,3-trimethyl-3-(3-(pyridin-3-y1)-1,2 4
oxadiazol-5-yl)cyclopentylamino)acetylypyrrolidine-2-carbonitrile;
20 70. (28,4S)-4-Fluoro-1-(2-((15,3R)-2,2,3-trimethyl-3-(3-(pyridin-4-y1)-1,2,4-
oxadiazol-5-yl)cyclopentylamino)acetyl)pyrrolidine-2-carbonitrile; -
71, (28,45)-4-Fluoro-1-(2-((1R,3 S)-Z,Z,S—txim.e&yi& -(3-(pyridin-4-y1)-1,2,4-
oxadiazol-5-yljcyclopentylamino)acetyl)pyrrolidine-2-carbonitrile;
72. (28,45)-4-Fluoro-1-(2-((15,3R)-2,2,3-trimethyl-3-(3-(pyrazin-2-yl)-1,2,4-
25 oxadiazol-5-yl)cyclopentylamino)acetyl)pyrrolidine-2-carbonitrile;
73, (2548)-4-Fluoro-1-(2-((1R,35)-2,2,3-trimethyl-3-(3-methyl-1,2,4-oxadiazol-5-
yl)cyclopentylamino)acetylpyrrolidine-2-carbonitrile;
74. (25,43)-4-Fluoro-1-(2-((18,3R})-2,2,3-trimethyl-3-(3-methyl-1,2 4-oxadiazol-5-
yljcyclopentylamino)acetyl)pyrrolidine-2-carbonitrile;
30 75, (8)-1-(2-((1R,5R)-3,5,8,8-Tetramethyl-2,4-dioxo-3-azabicyclo[3.2.1 Joctan-1-
ylamino)acetyl)pyrrolidine-2-carbonitrile;
76. (28,45)-4-Fluoro-1-(2-({1R,5R)-3 ,S,S,S—teu'amethyl—S—azabicyclo[B .2.1}Joctan-
I-ylamino)acetyl)pyrrolidine-2-carbonitrile; |



5 said phenyl is optionally substituted independently with one. or more alkyl, cycloallcyl, alkoxy, cyano,
halogen, allcylsulfonyl, alkylthio, -002alkyl, -COOH, -CONH2, -CHO, -CH20H, hydroxyl, haloalkyl,
amino, nitro; or R2 and R4 can be combined toget##r to form an optionally substituted 4-10 membered
ring having 1-4 hetero atoms selected from N, 0 and S; 10R3, R4, R5, Rm, Rn, R12, p and X are as
defined in claim 1 and PG represents protecting groups comprising trifluoroacetyl, arylsulphonyl, nosyl,

tosyl, -Boc or 7CB£28,4R eéiFijmound -0 @t RHB 8) 5 &, st atedrimghn ebain 2. R3&Ed3 R2PG NI, 2

X4 'PC (I11) 15 whe ei(r%IFél rzgresgnts hg/.aro n, o tionB?l,lJ: ' substituted groups selected from alkyl,
-COORI and -OW ; =] ren[l)ﬁ2 sceelq %‘f’ ¢ }Hg'%?% §8‘8 %rising trifluoroacetyl, nosy!, -Boc or -CBz;

and R2, R3, R&. REsam1d(X-@t® AR pafned ifietainethyld dreptsstiB hythagen - phaptionally
substituted groups selected from alkoxy, alkenyl, alkynyl, 20 cycloalkyl cycloallcylallcyl, cycloalkenyl,
aryl, arylalkyl, hete?(%gﬁ:ffp %??g] é%ﬁ%%%?@?gﬁ tloallcyl, heterocyclylallcyl, heteroarylallcyl, carboxylic
acid or sarboxydic dSididE@iyatysR sejestddifreth@slessoaidebicaciobalitrstdydroxamic acid and

hydroxamates. 25 7. A compaund oélfor ulk%ﬁg _according to claim 6 which is selected from compound
of foimula (11-1) (Il-iﬁ@&g@%ﬁw’ 19@5@ in the groups Ri and PG are as defined in claim 6.
123 8. A comoundyf fapula (B e e divgrieiokaimdx apishlis Seletsed fromisempyund of formula
(11-2) and (11-3) (II-22§II- 3 C CHg.C H3C CH3 NH-PG2 NCH3 R2-</
etylypyrrolidine-Z-carbonitrile;
81. (2S,4S)-4-Fluoro-1-(2-({1R,5R}-5,8,8-frimethyl-3-oxabicyclo[3.2.1Joctan-1-
10 ylamino) acetyl)pyrrolidine-2-carbonitrile;
82. (2S,45)-4-Fluoro-1-(2-((1S,55)-5,8,8-trimethyl-3-oxabicyclo[3.2.1Joctan-1 -
' yvlamino)acetyl)pyrrolidine-2-carbonitrile; and
83. (2S,48)-1-(2~((1S,3R)-3-(3-(1H-1,2,4-Triazol-1-yl)propyl)-2,2,3-
trimethylcyclopenty! amino)acetyl) -4-fluoropyrrolidine-2-carbonitrile.
15 4. A process for the preparation of compound of formula (I), according to claim 1
comprising coupling of the compound of formula (II), or its salt, with a compound of

formula (IIT)

6.7
CRR I
3 {
Rz R CHs B L./ //\Y

NI N
l RO 5/1 (i
41 . b

wherein; L represents leaving groups selected from chloro, bromo, iodo, tosylates,

2

20 mesylates and triflates; PG represents hydrogen or protecting groups comprising
acetyl, trifluorcacetyl, arylsulphohyl, nosyl, tosyl, -Boc or -CBz; and n, R', R®, R, R*,
R° R® R” R®, X and Y are defined as in claim 1.

5. A compound of formula (II), or its salt, according to claim 4

r® CHy

R2 PG
N\ 5
X R
f1/\ \ 7<R4 (i
R

wherein R represents hydrogen, optionally substituted groups selected from

cycloalkyl, cycloalkylalkyl, cycloalkenyl, aryl, arylalkyl, arylalkenyl, arvialkynyl,

heteroaryl, heterocyclyl, heterocycloalkyl, heterocyclylalkyl, heteroarylalkyl,

heteroarylalkenyl, heteroarylalkynyl, -Na, —S(O)pRm, ~NRwS(O)pR“, -CN, -
30 CONRIORH, NR"RY or -NR°CORY o1 a group selected from:



NH-PG O-N (11-2) wherein the groups Y1 represents SO2 or CO; n, R12 are as defined in claim 1 and
PG is as defined in claim 4. D 9. A compound of fi&nula (II) according to claim 4, which is selected
from compounds of formula (11-4), (11-5), (11-6), (1I-7), (1I-8), (1I-9), (1I-10) (1I-5)(11-6)(1I-7) Hac cH,H30
OH, HNH2H3CNH2 N wherein the groups RI, R12 are defmed as in claim 1 and PG is as defined in
claim 4. 1010. A compound of%ﬁmula( Cﬂrdlng to claim=5¢9, which is seleeted from: 1. tert-Butyl(
1 R,3 S)-3 -(hydroxymethyl)- /,g -frimet lopentylC: ék(ba/m\ate 241 S/?,R) 3
-(tert-Butoxycarbonylamino)-2,2,3 fhmethylcyclopentyl)met'hyl n‘I‘ethanesc’rﬁ‘bnate 3. tert-Butyl( 1
R,3S)-3-(azidomethyl)- 1 ,2,2 tmmethylcycl tylcarbamate, ; 154. tert-Butyl 1 R,3 S)-3
-(aminomethyl)- 1 ,2,2 trlme%h@/IclopentyI ca bamate 5. ( 15S,3R)-3 Q
-[(tert-Butoxycarbonypamino]-2; 3 tr|methyl%‘:yclopentane\cavboxyl|c acidy 6. tert-ButylR1S,3S)-3

-(cyanomethyl)- 1 ,2,2 -trim ethyl cyclop entyl] c arb amate ; 7. tert-Butyl [(a
S,3R)-3-(hydroxymethyl)- 1 /272 -trim I topentyl bamate 208124 8: anesulfonic acid
(1R,3S)-3-t-butoxycarbo 0-2,2" imethy1-1-"§yclo ﬁ'[ylme’elﬂ ester;,’  9\tert-Butyl

R1S,3R)-3-(azidomethyl)- 1 2,2- trlmethylcyclopentyllcar amate; 510. Buty

S,3R)-3-(ami | I yl nt 1 -3-[(tert-Butoxycarbonyl)
aminol-2,2,3 Wiig i‘%}% %%ié?gr% cgfk%gglc %%fgé 1ha(1 2{ % Eﬁy 9 ethyl) 1,2
,2-trimeth Icy

3, 8 b I
[3.2.1] oc ane 8“ %’fﬂa&ﬁu}g u@% @PFe rarn%t‘ﬁ mo ‘%&Bﬂg Z‘g(‘i"i %%t%naiaarfﬁr/]((\’eo

1koxy, cyano halogen, a]l’(ylsulfonyl alkylthio, -C aikyl -COO NH,, -C
-«CHgOH, hydroxyl, haloalkyl, amino, nitro; or
R? and R” can be combined together to form an optionally substituted 4-10 membered
ring having 1-4 hetero atoms selected from N, O and S;
10 R% R R®, RY RY, R p and X are as defined in claim 1 and PG represents
protecting groups comprising trifluoroacetyl, arylsulphony!, nosyl, tosvl, -Boc or —
CBz.

6. A compound of formula (I1), or its salt, according to claim 4
RY CH,

R? fac
>C\§ TN
.
X « RO
!y R )
R

wherein R represents hydrogen, optionally substituted groups selected from alkyl,
~COOR' and -OR" ; PG represents protecting groups comprising trifluoroacetyl,
nosyl, —Boc or —CBz; and RE, R3, RY, R® and X are as defined in claim 1; RY represents
hydrogen, or optionally substituted groups selected from alkoxy, alkenyl, alkynyi,

20 cycloalkyl cycloalkylalkyl, cycloalkenyl, aryl, arylalkyl, heteroaryl, heterocyclyl,
heterocycloalkyl, heterocyclylalicyl, heteroarylalkyl, carboxylic acid or carboxylic acid
dertvatives selected from esters, amides, acid halides, hydroxamic acid and
hydroxamates.

15

25 7. A compound of formula (II) according to claim 6 which is selected from compound
of formula (11-1)
(I1-1)

HaG GH,
R' CHy
NH-PG

wherein the groups R! and PG are as defined in claim 6.



15. (1R,5R)-1 -Amino-5,8, 8-trimethy1-3-oxabicyclo [3 .2.1]octan-2-one; 16.
(1R,5R)-5,8,8-Trimethy1-3-oxabicyclo[3.2.1]Joctad4&amine; and 17. (1 S ,5 S)-5,8,8-Trimethy1-3
-oxabicyclo[3 .2.1 octan-1 -amine. 1511. A pharmaceutical composition comprising a compound of
formula (I) as claimed in claim 1 or 3, or a phaimaceutically acceptable salt thereof as an active
ingredient alohghvitmacphdrhieewlic Ay ascorsialite daimiérivdiiontsdsaisidimmoreopiated 12, A
pharmaceuticg! GemRLsition A3 @Ip_lgrped in claim 11, in the form of a tablet, 20capsule, powder, syrup,
solution, aerosol or suspension. 13. Use of a compound of formula (1), its pharmaceutically acceptable
salts or pharmaceutic(éw) cceptable solvAfe®as claimed in claim 1 or 3 in the manufacture of a
medicament for the & ment or preventiom:Qf gliabetes or diabetic complications. 25 14. Use of a
compound of forfnyla b*h%ﬁmamﬂ L%ble salt, or its pharmaceutically acceptable solvate
as claimed in clairifs 1 %_%, in the mardfact Of'& edicament for the treatment of a metabolic
disorder; Typg Aighglesippairag,dlusasmiolerance; insulinceaifiRngs «fogdintakecdisorder; obesity;
impaired fastingi3@-@lcosendyslipidemia; hypercholesterolemia or diabetic complications comprising
stroke, cgronary artery disease, hypertension, peripheral vascular disease, neuropathy, retinopathy,
non-alcoholic fatty liver disease and non-alcoholic steatohepatitis; neurodegenerative diseases;
cognition disogrdgs?%’ﬁ%?ﬂ? i00§i§83]§'é%. (BsrefErine b :ﬁgg’?npw %‘%‘f fSrﬁ?&?gt‘Tgit PRarmaceutically
acceptable salvpgrotsfshdrinacdutidally(Hete ptable(Bolyatd-as GlatmedH-itclaims 1 or 3, in the
manufacture of a meg'}g%ment for (i) prev&p_g?n or treatment (zﬁth\{pergchemia@)ﬂeduction of body
weight (iii) wound hgzg ing (iv) immuno rpcodlélation (v) reducing pain . 16. Use:of acompound of
foimula 1, its phaiwé?aﬁl;ldauy acceptablé It Qr.its pharnié icatty accept Nrate as claimed in
claims 1 or 3, inthe ¥ facture of a me@\@

normalized via inhibiti oDPP-IV. o

(11-8) (I1-9) 1-10)

mentforthetrO m ct)ofdiseasé\Q ich are regulated or

| |
R12 R‘!E

12

R
>\ "
7 N oug H
NO S en,
o] CH, HoN
NH,

wherein the groups R}, R are defined as in claim 1 and PG is as defined in claim 4.

c GHa
3
CHa 0. e CHEH

iN
N /j\ 1 HyC NHp
N rR% R

10 10. A compound of formula (1I) according to claim 5-9, which is selected from:
1. tert-Butyi(1R,38)-3-(hvdroxymethyl)-1,2,2-trimethylcyclopentylcarbamate;
2. ((18,3R)-3-(tert-Butoxycarbonylamino)-2,2 3-trimethylcyclopentylmethyl
methanesulfonate;
3. tert-Butyl(1R,3S)-3-(azidomethyl)-1,2,2-trimethylcyclopentylcarbamate;
15 4. tert-Butyl[(1R,3S)-3-(aminomethyl}-1,2,2-trimethylcyclopentyljcarbamate;
5. (18,3R)-3-[(tert-Butoxycarbonyl)amino]-2,2,3-trimethylcyclopentane
carboxylic acid; '
6. tert-Butyl[(15,35)-3-(cyanomethyl)-1,2,2-trimethylcyclopentyllcarbamate;
7. tert-Butyl [(1S,3R)-3-(hydroxymethyl)-1,2,2-trimethylcyclopentyljcarbamate;
20
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8. Methanesulfonic acid (1R,3S)-3-t-butoxycarbonylamino-2,2,3-trimethyl-1-
cyclopentylmethyl ester;, |

9. tert-Butyl [(18,3R)-3-(azidomethyl}-1,2,2-trimethylcyclopentyl Jcarbamate;

10. tert-Butyl [(18,3R)-3~(aminomethyl)-1,2,2-trimethylcyclopentyl]carbamate;

11. (1R,3S)-3-[(tert-Butoxycarbonyl)amino]-2,2,3-trimethylcyclopentane
carboxyhc acid; _

12.  tert-Butyl {(1S,35)-3-(cyanomethyl)-1,2,2-trimethylcyclopentyl]carbamate;

13. (1R,5R)-1-Amino-3,5,8,8-tetramethyl-3-azabicyclo[3.2.1]Joctane-2,4-dione;

14. (1R,5R)- 3,5,8,8-tetramethyl-3-azabicyclo]3.2.1}octan-1 -amine;

15. (1R,5R)-1-Amino-5,8,8-trimethyl-3-oxabicyclo{3.2.1]octan-2-one;

16. (1R,5R)-5,8,8-Trimethyl-3-oxabicyclo[3.2.1]octan-1-amine; and

17. (18,55)-5,8,8-Trimethyl-3-oxabicyclo{3.2.1]octan-1-amine.

11. 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 pharmacentically acceptable carrier, diluent, excipient or solvate.

12. A pharmaceutical composition as claimed in claim 11, in the form of a tablet,

capsule, powder, syrup, solution, aerosol or suspension.

13. Use of a compound of formula (I), its phamiaceuticaily acceptable salts or
pharmaceutically acceptable solvate as claimed in claim 1 or 3 in the manufacture of a

medicament for the treatment or prevention of diabetes or diabetic complications.

14. Use of a compound of formula 1, its pharmaceutically acceptable salt, or its
pharmaceutically acceptable solvate as claimed in claims 1 or 3, in the manufacture of
a medicament for the 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.
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15. Use of a compound of formula I, its pharmaceutically acceptable salt, or its
pharmaceutically acceptable solvate as claimed in claims 1 or 3, in the manufacture of
a medicament for (i) prevention or treatment of hyperglycemia (i) reduction of body

weight (iii) wound healing (iv) immuno modulation (v) reducing pain .

16. Use of a compound of formula I, its pharmaceutically acceptable salt, or its
pharmaceutically acceptable solvate as claimed in claims 1 or 3, in the manufacture of
a medicament for the treatment of diseases which are regulated or normalized via

inhibition of DPP-IV.



