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NOVEL DI PEPTI DYL PEPTI DASE | VI NHI Bl TORS,

PHARMACEUTI CAL COWVPCSI TI ONS CONTAI NI NG THEM AND
WEROCES8625-0OR THEI R PREPARATI ON [ 1] Thi s appl i ceCT/tB2005/002204

clains the benefit of U S. Provisional Application No.

60/ 618, 102, filed Cctober 12, 2004, |ndian Patent

Application No. 1096/ MUM 2004, filed Cctober 12, 2004,

U.S. Provisional Application No. 60/635, 266, filed

Dece t :
raso NOWEB TP B I DRPTTD/SSE S INHBEPORS,
BMRMAK}E&HC@& &E@MR@SLT@OM CONEAININGREHEM,

| nvent i AN IPROCESSSEOR THETR PREPARAITON

di pepti dyl peptidase IV (DPP-1V) inhibitors,

phar maceuti cal conpositions containing them nethods

of preparing them and nethods for treating a

condition that is regulated or nornalized via

i nhif] ti orhi®hpgdRRidnvelbisnsche Benely pEULS. Ribﬁb@haSApphcatlon No.

Back round of the Invention Ei@f}e Di abet es rall
60fciaRe, fitpdOeipeesige 2o dedian Baient, Amplicatian Mgt 10 MUM/2004,
C [ f Vi e
ﬁlg(f k%:@tgsey ?2 @%%8@25 gf&ﬁﬁ&%ﬁ %[%%gé%ﬁ)g%p 602(%3%}’233?{ Iﬂlédqy@éeﬁlber
105 2ab4 aad Iﬁﬂﬂaﬁ rPaaaﬂlmAppﬁbatatm Nb. ®B32jmﬁwm04uﬁlangawmber 14,
oral_ glucose tol erance test si stent or
209%%%@%@%@@%@&@9%@%@ bé’ TeleEHePat od wi t h
i ncreased and premature norbidity and nortality. Oten
abnormal gl ucose honeostasis is associ ated both
F.ﬂ% Bidbddirect!y with alterations of the |ipid,
J%’l-p'CJ'(|:§1"1:¥E1-H1'H'%poI i poprotein netabolismand ot her

met a[bgl | CTIR griemroidyaaitinC refitee a6 alipdpaitlye pélﬁldasé HVT{RRP-IV)
2 diabetes nellitus have an increased ri
inbihitpisy BRUEIAEPULSAPORMROPIEYRS QAP heTn @sénpéﬁgf preparing them,

and ! ﬂsnﬂ)r %%581%5 Xﬂ&ﬁﬁ% it %%E@lateﬁtd'r%ﬁnﬁlﬁ’z%ﬁ'@:;‘ §lifition of

vascu ensi on

DBMVQMW,T@BGH dw‘tﬁam@xpat hy. Ther ef ore, ther apeutic
control of glucose honeostasis, |ipid netabolismand

hypertension are inportant in the clinical managenent

and treatne of diabetes nellitus.[4] There are two
Bﬂs&iﬂﬂﬁﬂ_f&fg&ﬂé&% rms of diabetes, Type | and I1.

In [3]  Diabetes generally refers to a disease process derived from multiple

causative factors and characterized by elevated levels of plasma glucose or
hyperglycemia in the fasting state or after administration of glucose during an oral
glucose tolerance test. Persistent or uncontrolled hyperglycemia is associated with
increased and premature morbidity and mortality. Often abnormal glucose
homeostasis is associated both directly and indirectly with alterations of the lipid,
lipoprotein and apolipoprotein metabolism and other metabolic and hemodynamic
disease. Patients with Type 2 diabetes mellitus have an increased risk of
macrovasuclar and microvascular complications, including coronary heart disease,
stroke, peripheral vascular disease, hypertension, nephropathy, neuropathy, and
retinopathy. Therefore, therapeutic control of glucose homeostasis, lipid metabolism
and hypertension are important in the clinical management and treatment of diabetes

mellitus.
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Type | diabetes (al so known as insulin-dependent

di abetes nmellitus (1DDVM)) patients produce little or
Wo0osls0sk3 n, the hornone which regul ates gl ucoBET/IB2005/002204

utilization. In Type Il diabetes (also known as

non-insulin dependent diabetes nellitus (N DDM )

patients.pften v ' i : a

D2 a0 il 0 PR el Bl gt ke o
TypelbiiRBESS (Aovencsin as ineslin-pepehdatt didbates nodlvteb GEAMY) patients

resistance to the insulin sti

> ) I latin ffect.on,.
praguee Ble came insying thechoamons aGh Tegplaten ghjposs utilization. In Type
1 4R BRFRAL A LEob 5y UED L iR, D Pdn
oftén &m'lae_t gthsmariasilits idvelscihentret the ssagrecameverh elepaton sompergd to
insulin resistance. Insulin, resjstance.is not .
nopdiF| TpIcalfe NO< i BN ISP GIoREA st rpsistance to the
indufiff SBhRNRiBUEER éh sd Ra@lligid e&ERs1Rm Bh nHE Nfain insulin—
msgg?ecg tﬁg{% I's not )%gf&)anderstﬂgod. This resj st gﬁaclré ltrff)um,
sensitbug] tissuese whinhsire emissle, Heerdndsadippse ftissies anidghe plaseg) ipgplin

actiyation of glucose.uptak | dat | . A
S KL AR M PSR R e
Indulin FiNARE i§ h&tSpHEnANY dat tgh UBsiaBhed AEMbEd ffinsuliel receptors but

secretion in the liver. 5] The available tye t
to fagrostTippdin| fecefiterblingding dﬁfﬁ[cé ah ot iyst u‘%@?ﬁﬁ@%{i T%Esnl!eegis'fsance to

. substantial |y in nan : re I

infiR RO g S P i S Aifticnf BB RRNRGERE elucose upteke,

oxiliz@bArandi sibrake i@ fmerleonhe snadedatel ievutini replebsion wfripptysis in
the diabetic _condition, conp]iance wth. this treatnent

adiposg bysye garbel HueengPEoBItioR pnd s5qTian Ik B 196ent ar y

L1 g§]t yl e%gilﬁﬁﬁ ?‘Sﬁtﬁeﬂﬁqof’?%@mié&%s, fERAUaRE hit anged

f oodS’ contai ning anount s of saturated fat.
substaitRisiin ghanheeplsgsave reepgaizedflinitagiohs. Whije physical exercise and

re%fqg]égi% ﬁ)ta ;(?1%{9?; r}g%\k? ;J (l”ffn ?:géll"ilejgrlﬁr?l h é%r%%%\lg gHi%)ﬁo?edﬁlea Hﬁb etic

coRAEh el hSlidcE QYIS i tefEcat & Waryepdorieciute dfnelélbentbanched
Injection of Insulin when sul phonyl ureas or

sedeminytlifertyles wtorness foed Permumpaioncesneialdy,pf fopds pontqiping high

concentratio hi.gh _enough tiL oyl at: . " .
o Sl AP e RRE P UL ey ppition o
sul BN AlRal(c B! asiBRaBidc asd glipizided sl heglithmide, which stimulate the
adm ni stration of insulin or. insuyli r]t%,secr Iagogues .
n g

pansishtioytallsetes searetgemore inube) AdRH tin TRHOBaSb AT Ep e hen
su?@aghﬁ?ffga;s Uy gr}ee%iiﬁfu%@ %@c&ﬂ@im&gﬁ‘eétm, EMERsO Bh@EuIR] &H¥Bntrations

_ I'n“T evel's can occur. Biguani des can increase
higRstbugh esisilate iihgnlinessistiaedissuess bivsvever dangetouslydpw levels

hyper gl ycemia. Howeyer. two. biguanidesy, o insuli
of plasma glucose can result from administratfon of msulin or insulin secretagogues
(sulfonylureas or meglitinide), and an increased level of insulin resistance due to the
even higher plasma insulin levels can occur. Biguanides can increase insulin
sensitivity resulting in some correction of hyperglycemia. However, two biguanides,
phenformin and metformin, can induce lactic acidosis and nausea/diarrhea. Metformin
has fewer side effects than phenformin and is often prescribed for the treatment of
Type II diabetes.

[6] Glitazones (i.e., 5-benzylthiazolidine-2,4-diones) are a more recently

described class of compounds with potential for ameliorating many symptoms of

Type II diabetes. These agents substantially increase insulin sensitivity in muscle,
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phenform n and netformn, can induce |actic acidosis
and nausea/di arrhea. Metformin has fewer side effects
wo ban/ogleenf ormin and is often prescribed for tPEr/1B2005/002204
treatment of Type Il diabet®s. [6] ditazones (i.e.
5- benzylthiazolidine 2,4-diones) are a nore recently

descri bed cl ass | t
g R e R R S
parBEE B} SofpiRsié atreaidry of k¢ ehsatddnplabma lsedsidfi glut:gsel without

nmuscl e, l iver and_ adi pose tissue in seve a

ocqugesobitypPghysemia. &ﬂlatgéﬁt@@n% ai ¥F r?gffreﬁ’f HERF alfeé‘lr’? #e agonists
of glle%roxis%m 01{151 Lt hcAlatkd ?ec%#t%ﬁ@iﬁﬁ{)o %ﬁﬁﬁﬁl}} By @'P%Kl%amma

out occurrence ypogl'yEem a
suld{pd. AR atnhal agordsm uisr geﬁemlrlynhcliweé doabe rafgmns@tes fosf the

1mpr.ovg&§§1£q?1xllatsq%ge51 IOroInlgf eratg act.i V%’Fﬁ?{ gg]ge tor TgPPARi’PAR
agérﬁstg Nirk:ig c??% lb¥1n?%§t@d’ &St &&Rent' &5??511%1%&@ ateN&onists of the

npr ove nsufin sensitization i S observed with
alplhb eg@hmaaraieﬁa suhlsme,r oPRARThitios tof thesst and dn Feanygcases are

Y e

sid@f effdRS R g ARAr | 't&l&@ﬁYheﬁ/@S&ﬁuﬁé@ vﬁﬂﬁ‘mrﬁamf’;AR:ilagémStentuch as
rom glltazones (i.e., they are not

troglitaagmd. i di nedi ones). Serious side effects (e.g. liver

t OX' t yl)qtg%\éﬁ-g qm[mﬁ %j 1‘%&6? 1%9%5?&1? el tﬁ'eatﬁféﬁf‘ with

as t[ “her treatnent s are un
alﬁHaV%‘%dsﬁlﬁid Ahibitore | (8@, Ngeriiosa) emditpradietrh tyrosine phosphatase-lB

ucosi dase inhibitors (e.g., acrabose) and
(PEPdﬁﬁﬂ%ﬂbyﬁQS|ne phosphatase- I B (PTP-1B) inhibitors.

8] SPTPOYd bR ehe AL bP R Rbrklol sppBRld By DP-1v

pep enzy are al so
or YDPPLIV N ¢esin g arei abso umled rmvgglgaham asrdyu@ éhaﬁga@z;yuh)e pyefulHa the

cheonraL oSl S0 S ik B ARRY Bebisom, o

P n 85,1949, d
Ay s 8 6 o s et L

6(5<Q)212)6327166{29%8 amas@prg i Chenubte S0 BRI (1996). The

syt o DPRe RS Bnepfh hiTyBt JEUAPFLS S bied on the

fabtn@at DPRLBS 10 iR BRRi1lY uh@np@uaﬁ Igﬂi.&:agdn (i Fpepmdam &GLP-1) and
astric inhibitor eptide P-1 an
gastrsrishibieryareptide éé]ﬁgo Q,Eeldangh@ are 1ncret1ns and are prc%uced when

food is consumed. The incretins stimulate production of insulin. Inhibition of DPP-IV

leads to decreased inactivation of the incretins, and this in turn results in increased
effectiveness of the incretins in stimulating production of insulin by the pancreas.
DPP-IV inhibition therefore results in an increased level of serum insulin.
Advantageously, since the incretins are produced by the body only when food is
consumed, DPP-IV inhibition is not expected to increase the level of insulin at
inappropriate times, such as between meals, which can lead to excessively low blood
sugar (hypoglycemia). Inhibition of DPP-IV is therefore expected to increase insulin
without increasing the risk of hypoglycemia, which is a dangerous side effect
associated with the use of insulin secretagogues. Improved DPP-IV inhibitors are
needed for better treatment of diabetes.
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food is consuned. The incretins stinulate production
of insulin. Inhibition of DPP-1V | eads to decreased

WO p@enios23 i on of the incretins, and this in tuPEI/IB2005/002204
results in increased effect4 veness of the incretins in
sti mul ati ng production of insulin by the pancreas.

i bi ti on ther al.'ﬂ. e
Iev@#] E%Wﬂnt?e Fif%\gaﬂﬁig{é}gu : Y, S|\)r?glceé£§ Eg tdvanced
stag&%ﬁhhﬁ%cﬁhﬁa%@;éuced_ by the body only when food is
consuned, DPP-1V i nh| bition is not expected to

i ncrease the | evel sulin nappr opri gte,tinmes,
such as be N/;&/hl ch canl.h to eje§5| vel y
| ow bl ood uar(y ema)NI |tm@nof DPP- | V

is theré&fore expect ed to i ncr ease®i nsul in wthout
i ncreasing the rPsk of hypogl ycem a, which is a
dangerous side effect associated with the use of

insulin sec gogueg\I nproved DPP-1V inhibitors are
needed for ment of diabetes.[9] Shown
bel ow are DPP-1V i fhi \tors which have reached

advanced stages of "human clinical trials: B C [10]
Formulas A, B, and C are Novartis NVP-DPP-728,

Pro dr /98 - 2ol ; 32/98
reobblt I, 08 RNl N P P2 propiodrg 32198
andl No\o&i%(}@@m&&%@z rdd}ﬂé‘ct(\%ﬂ)ﬁ 3Dt B i ETd a @hB%re WRcribed in

W%Q%g@iém%ﬁég @Q@@;%ﬁgb@ﬁ@ @g?&tv%%g%%@%?ﬁ]’ﬁﬁssz Al,
U. %S%%nrgg\z% gadlﬁ Qﬁgfﬂﬁ% P%%%\%ﬂp N TCLURS C]EaatténQ RioNg,166,863.

at ent Publ i cation No.
WO2(02 0Fafatedd, Patenk LAﬁpthabnntPu@hbatwmatN@n No. 200426820,

még%aggsmsgq%ﬁ;bﬁc' B o ARl B b S 57 Bl HBubtication
NE %4%33%22 d1sE1'8§é% &ﬁﬁpﬁeﬁ@kﬁe f&maﬁ%@ Ha@fﬂ@JDBP A 1nh1b1t10n

o eh atom a hydroxyl group,
activitpxceprding t(hhT\‘Bl 20@4/130%895& thesp epmpewnds haye tha f%ﬁk’%
group having 1 to 5 carbon atons; _R2 is a hydrogen
atom a hal ogen at,om a hydroxyl ogp, an al koxy

group 1 * having ItQ-5ycarbon or an al kyl group
having 1 to 5 car bonHat o>s," R gnd ng “
X R4
NC
wherein:

R! is a halogen atom, a hydroxyl group, an alkoxy group having 1 to 5 carbon
atoms or an alkyl group having 1 to 5 carbon atoms;

R? is a hydrogen atom, a halogen atom, a hydroxyl group, an alkoxy group
having 1 to 5 carbon atoms or an alkyl group having 1 to 5 carbon atoms, or R! and R
together form an oxo, a hydroxyimino group, an‘alkoxyimino group having 1 to 5
carbon atoms or an alkylidene group having 1 to 5 carbon atoms;

R> and R* are each a hydrogen atom, a halogen atom, a hydroxyl group, an
alkoxy group having 1 to 5 carbon atoms or an alkyl group having 1 to 5 carbon
atoms, or R® and R* together form an oxo, a hydroxyimino group, an alkoxyimino
group having 1 to 5 carbon atoms or an alkylidene group having 1 to 5 carbon atoms;

X is an oxygen atom or a sulfur atom;
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toget her form an oxo, a hydroxyi m no group, an

al koxyi m no group having 1 to 5 carbon atons or an
wa@bdoglimene group having 1 to 5 carbon atons; R3I/EBOIRH2204

are each a hydrogen atom & hal ogen atom a hydroxyl

group, an al koxy group having 1 to 5 carbon atons or

an kyl 60 havi gg t o a

oot ForCTor IR S ahaifS sk M T0BFer A, B e 2
hy@dose:X Wiom, Noh46 Qurathay imgptionkly Sulsstitdiedalikybgwuphasing 1 to 10

al kyl i dene group having 1 to 5 carbon atons; i)(;'“?? an
catbpy glamsercm eptiogally rbshtuisd ions] groverane g 4P sphopstoms),
or %gvﬁ%@cﬁvﬁmz SATRORS At LRreNlare HRUAESHr @G eR, and each a

rogen ato a hal bgen atom an optionally _
hy@tpsi iatout,exihalbed atgmoetparhaptionglist sttsti@ed alkiybgroap dwgingrl to
an optionally substituted al keny roup havi,ng. 2. 10
10cebrgh atopesmer R o?m{ ER??%"%% -d*? %ﬁ@’f’gi %Ofw?g‘ﬁé‘,"h (F]EBCY are
attg{i‘%d 300 %%gggﬁal sttlitedich EIBRIRDE groBp Ra®idgh 18 SWHEBSROABmS,

m a hal tomor anoptionally substituted
anabjstydnafiyosybstianéch gydloalsertsd granbokavanrfs to 0 RPN @R, an

t, h i th. th bon at om t i ch
PO RABN SO dICETETORaBRyS S Lt erBh oms, or an
opBbRAR; HBVREdDidyRI AT BuPhaBg 5 8011 @pirbomatohng) and

subst’i tuted cycloal kenyl group having 4 to 8 carbon
at orf js ahydpeéroaahl or arubritanelly sebshifuigd plyl gopp dewigg 1 to 10

aving 5 ta,10 r [ :
Rl B9 RE I Sep R BPRIE Y s e et
fofth QRRptisRs 1 Zsibstiutddyeicg emirat goup haeing Gpibi dnedtbgn atoms, or a

substituted al kyl group having 1 to 10 carbon atons,
phermacentieply aceepitMe palidbersot-ne nitrogen atomto which

they9f ¢ Btd aGhd T AmiaicgPlwlihich SwRs! | 2004rH21964  and

cycliC am nd group Ing 2 to 10 carbon atons, or a
2008a250843udiscladd ongooagdt ethefosmita: t hereof . [12] U. S.

Pat ent Application Publication Nas. 2004/ 0121964 and

2004/ 0259843 di scl gse con‘poBmds f the fornmul a: where

Xis CH2, CHF, or 2~ R 1 & al kylar bonyl ,

al kyl car bonyl , cyano, Eete ocycl gcarfponyl , RARSNC(O) -,

B(OR6) 2, (I, 2,3)-dioxoborol I

4,4,5 5-tetrarnethyl-(1,2,3)-dio rolane, Rl is

al koxyal kyl, al kyl, al kyl c@r bonylf al kenyl, al kynyl,

al l enyl, arylal kyl, R

where

X is CH,, CHF, or CF,,

R is alkylcarbonyl, alkylcarbonyl, cyano, heterocyclecarbonyl, R4R5NC(O)-,
B(ORg)y, (1,2,3)-dioxoborolane or 4,4,5,5-tetramethyl-~(1 ,2,3)-dioxoborolane,

R; is alkoxyalkyl, alkyl, alkylcarbonyl, alkenyl, alkynyl, allenyl, arylalkyl,
cycloalkyl, cycloalkylalkyl, cyano, haloalkyl, haloalkenyl, heterocyclealkyl, or
hydroxyalkyl,

R, and R; are independently hydrogen, alkoxyalkyl, alkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkylalkyl, aryl, arylalkyl, heterocycle, heterocyclealkyl, or
hydoxyalkyl; or R, and Rj taken together with the atoms to which they are attached
form a particular mono or bicyclic heterocycle, and

Ry and Rs are independently hydrogen, alkyl, or arylalkyl. According to the

applications, these compounds inhibit DPP-IV and are useful for the prevention or
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cycl oal kyl, cycl oal kyl al kyl, cyano, hal oal kyl,

hal oal kenyl, heterocycl eal kyl, or hydroxyal kyl, R2 and
wRoaneeehdependent | y hydrogen, al koxyal kyl, aP&yiB2005/002204

al kenyl , al kynyl, cycl oal kyd, cycl oal kyl al kyl, aryl,

aryl al kyl , heterocycle, heterocycleal kyl, or

o T T, MR OT AR, e .

hypemeulffend, Q)Yb@éﬁy; athetstleyiz| and mﬂuRﬁnmmdoﬂSdldatery dlSCaSGS
I ndependent |y hydroge

al kyl yl.. ;Accordin
o TR aBpemiiebRabLeiesa d oWsh aAGR TR Fier el 5o SpipoBihds
of%x% l%g useful for the prevention ortreatnent of
apetes (especially type Il diabetes), hyperglycemn a,
Syndrome X, hyperinsuline [
at heroscl erosis, and vari

di seases. [ 13T \nat&) i VO

2005/ 023762 I oses conpoyhds of|| t he flor nul a where A
is a particu monocyclic bicyxlic gryl or
heteroaryl group. According to the applifcation, these
compounds inhibit DPP-1V and are useful \jor the

prevention or treatnment of diabetes, hyperglycem a
WYEW\AHS) apatticuly penbaglicion bidyelic aykes ]pgterogr&yﬂ BEp. According to

rders,, atheroscler
o ey R
treExtllafdnt E';P@laﬁét% @*&?eﬂ fid, @Pindrema g hyberimuviebmzo vpesitpdsmticty
useful as dlpe peptldase IV(DPPIV) i nhi bitors
dlsmfrddrh@tmmsni@ttws @1113/ VB dnprungmpdu ﬂfQ(lO)hf??SCS CH2- ,
CHF, or -CF2; mis O 1, or 2; XIS a bond, C1-C5
al kyl (e.g., -CH2-), or -C(-O- thedottedline[-]
suﬁggﬂégﬂﬁeqh%hﬁdn ng represents an optional double
=1 uted or unsubstituted cycloal kyl,
s ubs[M]t UtTe eseunawbstion telates toyolvolatdaycainidy pseful as dipeptidyl
it nsubst i.t,ut.ed cl oal kenyl, substituted
pepiinh Sy KOPPAS st iBoRS ot it it Y

0 R?
R1/X\@/NH\/U\,\\I\/S

Y

)
wherein:

Y is -S(O)s, -CHs-, CHF, or -CF;

mis 0,1, or2;

X is a bond, C;-Cs alkyl (e.g., -CHy-), or -C(=0)-;

the dotted line [----] in the carbocyclic ring represents an optional double
bond;

R! is substituted or unsubstituted cycloalkyl, substituted or unsubstituted
cycloalkylalkyl, substituted or unsubstituted cycloalkenyl, substituted or unsubstituted
aryl, Substituted or unsubstituted arylalkyl, substituted or unsubstituted heteroaryl,
substituted or unsubstituted heterocyclic ring, substituted or unsubstituted
heterocyclylalkyl, substituted or unsubstituted heteroarylalkyl, CN, -COOR?,
CONR’R?, -OR®, -NR®R*, or NR*CORY,
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aryl, substituted or unsubstituted arylal kyl,

substituted or unsubstituted heteroaryl, substituted
W@eooanssbst i t ut ed heterocyclic ring, substitutkd/mB2005002204

unsubstituted heterocyclyl a kyl, substituted or

unsubsti t ut ed heteroaryl al kyI CN, -COOR3, CONR3R4,

;IER%SZ {l\ﬁ% fg;a ar oxyl | c a@%f&%m%g%ﬂ%hﬁr

s@g\@d@mmam?@@aﬁw W%ﬁhﬁﬂef aCOIOR’, -CONRER?, -
CONR3R4 or -COOCOR3); and R and R may be
Nﬂﬁ@%aﬁ%‘@o@pﬁfbrﬁ@ﬂt and are independently hydrogen,

ni th atnﬁg@ éﬁ’&éybe tﬁ¥§ e of Qﬁfé}’ént aﬁ?%teﬁhdep@ﬁ'&e?lu ?"h dro gen, nitro,

subs unsu tltute am no, substi
hytrosyp dybrioyt famal, ky lacetgl bisdlogent @dbstrtun@dsmbsmsuhﬂt@tted amino,

subHed Py PRRSH IR PUTRBE LIPS S, appsguted o
unk'lﬁj%l:i %dkt Ut RAnGly chatikitd SUbSdstibdHnaed o ﬁlk‘yﬁﬁlu bsibstitifted or

cyc substituted or unsubstituted
unswasnmwyvycba,lk;au pistitatedeor onsubstisuisd tayeloatkylallex)y substituted or

tlttedo |ttdar S ti
ungstted "t Gl nelvr qupy ol ot Yo bSiuse b SRl or
unBEdsBRR&Y CrliaIki, N Qubs%iﬂtbcé& | bt @@ulsstituted s erotyd, etﬂ;ubstltuted or

het er o@gcl yl al Kyl , substituted or unsubstituted

uniehstituger yhesgrreprcli lér riags bstittiede @ opnuRetipedi dgteapyelylalkyl,
suﬁsgr boﬁé'ﬂ' Cur}asgf)s%ugcg&' ¥akio é@lzﬁﬁg pal, 0gshstiRAQHT 19 Sunsubstituted

regl ol St ereol soners
cafoaRlié QORI Serivtias tapt eanbygs, praiygsp tphemerso tfmmse gegioisomers,
N- oxi des, and, pharmaceutically acce thﬁgl e s{a % d
sterpripeaers, PNEIHOMES HiaHETOBE eP@ spivates, Rl-r¥idgg; an

- Z- [ and Z are i ndependent |y
Wﬁﬁ%&qﬁ%’%%ﬁ%§ O1n -, R6 is substituted or

uns L{bS} i tAtoedtling kydme sutsliments SGROs not sEFENR’A-8J, wherein
al k

eny ubst t ut or S 7t yt ed ynyI
subst %iﬁteéﬁl PR pt@ed’ yel aP&ﬁb Wybst i t ut ed
or URSUhShiditicadr %§ﬁ&ﬁhﬁéﬂ aAllkly lsubstiuhed bt ubeBstituted alkenyl,
unsubstituted cycl oal kenyl, substituted or

substitutedt ot utieibalityted slibayl,t grlsiitged upk ulsEDTtiiRed cycloalkyl,

bst i.t ut
B bR S BB KA £ AR R GRF toticny,
su%bthﬁtehtdﬂhﬁﬁmﬁtuwas Bisubsting@dd betieyubstitated|aaylidkly], sabstituted or
substituted or unsu stltut ed heter(ﬁgryl a

urisybistivefed ,heqqgggnd,xg}l sg’@éqdyq)r unsppstityte %taroaycl:ﬁ/cl fingl?7su{)ss"cituted or
un%ﬂﬁéfﬁ&t‘é& B&%l%gyayllé}ﬂyl, Msubstituted or unsubstituted heteroarylalkyl,
7 is hydrogen, hydroxy, acetyl, substituted or unsubstituted alkyl, or
substituted or unsubstituted alkoxy,
mis 0, 1, or 2, and
dis 0,1, or 2.

According to another embodiment, -X-R! is not

0 F O
O H O
N N N g
s, N 1,
v ! Oy
0

H
N

N7
WA
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substituted or unsubstituted al koxy, mis 0, 1, or 2,
and d is O | , or 2. According to another enbodi nent,

WO 200R04G685 not [ 16] Preferred is where X i s a bopdi/152005/002204
Further preferred is where8& is -CH -. [18] Further
preferred is where Xis -CH-CH -. [19] Further
pr ef edp.l r8ia-Hm@) -. [20] Further
pref[gﬂegpljie%re\%ggslrr‘gh%egmé%o?%2 1] Further preferred
i s WHEl e Burther Gidferredd@ vherer X erCldz-ef erred is where R1

oy LS pae SR s REBk i1 et or oaryl
suk@qb} ut@ghef préRgreass bvhufeezdim(%gc.ycl ic ring,
-N 4, an

or -NR3R4, wherein R3 R4 may be the sane
or dikfF erlanthenprgfeared is whersehdetlhy sel ected from

hydr n,~.sHbstituted or ungt it ut ed al koxy,
subsl??futlzetﬁﬂlgfp{?ﬁeﬁ?gﬁ ?V;iiﬁ]iegg%génhﬁb, substituted or
unsubgt i tRireer eysbead ky whesdi RS tik tdib&sh HomUBRMDS kulbistinged or
aryl or substituted or unsubstituted arylal kyl. For .
unsplttisred aryRaubsiduird ppynswbstityieddigiasoasyl, gplstigtecher ynsgbstituted
' | %S et ' 8t
ho GOSRRPIFTL NRCPORS, B gIRITL UNAEE uit B b dnP e or
diffetenpand 23] infepehdantlypebdcasdr feoinilyydvdpen, Ribstimprdesrenntssbstituted
- NR3R4, wherein and R4 nmay be the sane or different
alkwy. splstityead 98 ﬁlagﬁqsrlwgg P@&%@u}?ﬂwmr‘aﬁ@bﬁt@}te icloalicy,
SuggNt%SH%g][? %{4 bmgdﬁrsﬁﬁ%d Bgyfrflf@xr sgektinfe NN uikbiR @S 8lalkyl. For

erein R3 d R4 may be the sane or
instafideg R& rendaldmay éei thd spmrdendiffprent ket imttpéndenilisdieoigd rfrom

r substituted or unsubstituted anpino,selected.fro .
eI g el Bk o P s S mine.

[ 26] [2'@” tI@theP HRSBINER TS WheMRET RpRberits -RREXARMGEAR. and R*

[27] Further preferred is where Rl is_a phenyl group.
mppdp tiwisatheor difédrentrand are ingrpeadeamilyj sglegted from hydrogen or the

gr%ﬁ;gmt hoxy- phenyl group.

OO Ty

[24]  Further preferred is when R! represents -NR3COR* wherein R® and R*
may be the same or different and are independently selected from hydrogen or

substituted or unsubstituted amino selected from

O o

[25] Further preferred is where R! is chosen from
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[29] Further preferred is where RL is a

3-cyano-indol -1yl group. [30] Further preferred is
wob@ee4dels i s a 1, 2, 3,4 tetrahydro-isoqui nol i n-ReyiB2005/002204

group.[31] Further preferred is where RL is a N4

substituted riperazin-1-yl group. [32] Further

preferred is where thg N-4 substituent in the N-4 HL

'S £ 4
substituted piperazin-1-yl is bgpzyl . "[35] Further
preferred is where RL is imdazol-1-yl. [36] Further

tg.preferred is where RL is 1,2,4 triazol- 1-yl. [37]

Furt

her

preferred is where RL is norpholin-1 -yl. [38]

Further preferred is where RL is 4-nitro-im dazol -

1-yl.

[

4-cya
wher e

Furt
Furt

-yl.

1, 1- D oxo-i sot hi azol i di n-2-yl .

44] Furt her prefer ed
is whegte Rl i s 2-Buyyl -M¥-chl g - hydr oxynet hyl | 7=
-i mi dazol Nﬂ75|NC ] F eNQiifg ere|Rl Ns™ %
o- | dazol =1yl . [46]

er
er

39] Fur@heer;eferred is where R1L is
prperrdr 1- yI [40] Furt her preferred 'S
4 ca box olldlﬂ%%/t . [41]

er r€d N —+§ hidazo§ -Had—yd . mz}-
erred s mheﬁe_Eﬁ KtQQhZD%y;olr %

[43] Further preferred is where R1 is’ ’

2- But

Furt
[<i]

is 2
pref &

her
|

(D

-chloro-5-c¢

preferLeq IS mhere(ﬁi |sI - Benzo

1- yN_I 7] th prefe gi:hk
i Be‘zo[ [ % 2, -1 - rth
red is ,

ere Rl |s benzo[J][I 3]

tri azor<2- yl . [49] Further “pteferred |s mher

2,5-dinret hyl -1 /i -azol - | opl . [SG@hFurth prefe red/ls
wher e ﬁ%;FS\ZF%].%? -Tetraazol /:z:'
N/

group.

s /N N%N
v QN;N_g I
==y , N , >

4, =
: Oy U
N— , >

[26]
[27]
[28]
[29]
[30]

Further preferred is where R' is a cyano group.

Further preferred is where R! is a phenyl group.

Further preferred is where R! is a 2-methoxy-phenyl group.

Further preferred is where Rlisa 3-cyano-indol-1yl group.

Further preferred is where R! is a 1,2,3,4 tetrahydro-isoquinolin-2-yl
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[51] Further preferred is where RL is

5- (4- Fl uor ophenyl)-2H1, 2,3,4- tetrazol-2-yl. [52]
wo-ashers2preferred is where Rl is 4, 5-di cyano-PCT/IB2005/002204

-imdazol -1-yl. [53] Furthdp preferred is where Rl is

2-Cyano-1/i-azol-1-yl. [54] Further preferred is where

RL | [ = | -vi E .
N EDIL, SRRk R RTINS R A 800 oy
wher®]R1L Fusthdr referiéd B2wher thyd N-4 Sajstifaent ethe¥-¢f wbstgdted

is where Rl is |li7-indazol-1-yl. [58] Further
pipstagirel-ylag methxlhere R1L is 2 ~- ndazol - 2-yl [59] Furt her

2150 Spkfe et Ryt ) il
pipe%\la%ésﬁiéliﬁnbggew;. [Gﬁ] Furtlfﬁer preferred is where RL is

- . ur , IS .

[ 557> Hur FREReroPel iR Tistauier S P ORg Lo B Rpptted
pil;éga{rzﬁrgg&lig%g%éfl.red is where R4 is hydrogen. [65]

preferred is where R4 is aniline. [66] Further
pr ef[85]r edruithenyrefeereRis whae B df intidezel-drill i ne. [ 67]

Further eferred ig.where R2 | A . [68
Furt[aé]r %TPQLEW’[S r’ieé IWE?IERRQS #’2’4;% g{,og%g{’]l(_ [CI\I)] gr oup.
[ 69][3F7ur tHaSthePpiefclct @dwhére Wies Rotphelidatyled |ine [- |
in the carbocyclic ring represents a bond [70] Further
pr ef(88) eFurthenprefested hiewbere o a3 niteo-Fnidgzddtl-Ylor mul a (1)

doe ot .contal n.any . 1 11 The .
cycn3Bentierrted R b ElRe R, PR Sanc dpbidin |
bearyp SRRkt pre€ittcd iatvhefe R '1is andrbdxposiotpywolsdiodnylf al |
into a cis or trans geonetr .i%ggc_ausle t.he carbon atons

at tlA&] 1 Tawthenprségradipaery ithigFol-k-¥ere can be up
t e T4PE s dnr e R R e R e e
di agu8T edrmthepprederrid3is whered' iglil AsDixedsmshigzqlidinp-2-yl.
exarEE‘IL}]e, Faurtrhaeg %rr% errgé )fst l{IVrh%)e' R! is 2-Butyl-4-chloro-5-hydroxymethyl-

| H-imidazol-1-y1.

[45] Further preferred is where R! is 2-Butyl-4-chloro-5-cyano-1H-
imidazol-1-yl.

[46] Further preferred is where R! is1 H-Benzo[d]imidazol-1-yl.

[47] Further preferred is where R}is 2H-Benzo[d] [1,2,3] triazol-1-yl.

[48] * Further preferred is where R! is 2H-benzo[d][1,2,3] triazol-2-yl.

[49] Further preferred is where R! is 2,5-dimethyl-1H-azol-1-yl.

[50] Further preferred is where R!is 2H-1,2,3,4-Tetraazol-2-yl.

[51] Further preferred is where R! is 5-(4-Fluorophenyl)-2H-1,2,3,4-
tetrazol-2-yl.

[52] Further preferred is where R! is 4,5-dicyano-1H-imidazol-1-yl.

[53] Further preferred is where R! is 2-Cyano-1H-azol-1-yl.

[54] Further preferred is where R! is 1H-pyrazol-1-yl

[55]1 Further preferred is where Rlis 1,2,3 triazol-1-yl.

[56] Further preferred is where R'is 1,2,3 triazol-2-yl.

[57] Further preferred is where R! is 1H-indazol-1-yl.

[58] Further preferred is where R! is 2H-indazol-2-y1
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Such single diastereomers and m xtures of

di astereoners are wthin the scope of this invention.
wab@soaspdunds of the present invention nay al BOI/IB2005/002204

i nclude one or nore additidhal asymetrically

substituted carbon atons. This can give rise to

addjtional .stereoi SpMenS d. C

i nv It]| oﬁurithserp{)e. BESUR ehregefa%og 2?308@2?%) n _t?%&og-ﬁpd such

Ztn S[t | SpEic i]E,réﬂs][(,gédﬁggivﬂIgm(;lznétia;tz',33dﬁnydroalfﬂ]—isijilzad;ﬂé?ﬂelomar S
eir mxtures, includipg ragepic mxtures. [72

Accbldi n@uﬁ@r@@e%@%ﬁﬂh%Re%@ nt, the corrpo[md] of

t he]lfgj esgn @&y@gﬁﬁﬁ’%ﬁ%ﬁg% fecowpa (1-A): (1-A

whe YTs ( is substituted or
uns g3t i Fuities pecfisired Bukisré Rbisdgdorgennsubst i t ut ed

heteroaryl, substituted or wnsuhstituted heterocyclic
ri ntp4lpr %P@Peéﬁ’lr‘if?ﬂ 1Si"ghe‘éegul§§ly| WBd or unsubstituted

nitLérﬁenF?ﬁ?%?gg%fEHQdﬁ%l%QRyﬁdnﬂiﬂéng or a substituted

or ubs d nitrogen containing heteroaryl. Mre
pr ef@]abFysthd®préferred tsavhedR{ és 2.hdiffeaaniddér of the

compound _t hy ough. a nitrogenzat.om in the heteroaryl or

het &¥Gcy &Pt errﬂg?ifﬁ?re‘ﬂﬁn‘f'ﬁ%?% i’\sghyerg;(%%%ﬁl es of sui ta)tgl e

ni t rogen paRnt3tlensd NekREORY &d 4 Eyand () grbtp.ogen

contai'ni ng heteroaryl and substituted or un ubstbitu ed,
ar yl[69r ofpshemukieted ipréererthprgtedding kacligriar fFOPEYTHdNS
reen‘%ogl rr11td Y is CH2. According to another enbodi nent,
ppesed %[ 73] According to a nore preferred

enbggi e Myrthbhgrefprep oy ntiefeahe chboéyatinuing ofifolyula (1)-dgps not
where Y and Rl are defined as in the preceding
coptaiteanyalonbled®pds. 74] According to another nore

S gl e ARG, g Wby v
subltReaE Atdtsplaami’ apditigrdan fall into a cis or trans geometry. Because the
carbon atoms at the 1 and 3 positions are chiral, there can be up to 2 pairs of
enantiomers. Therefore, the compounds of the present invention may be prepared as a
single diastereomer or a mixture of diastereomers (for example, a racemic mixture).
Such single diastereomers and mixtures of diastereomers are within the scope of this
invention. The compounds of the present invention may also include one or more
additional asymmetrically substituted carbon atoms. This can give rise to additional
stereoisomers and in each case the invention is to be understood to extend to all such
stereoisomers, including enantiomers and diastereomers and their mixtures, including
racemic mixtures.

[72] According to one preferred embodiment, the compound of the present

invention has the formula (I-A):

H \/[Oj\ CN

, N &

R N\\Y
(-A)

where
Y is CH, or CHF, and



[ 75] Representative conpounds of the present invention

are specified below. The present invention should not
wheoosossey ued to be limted to them [76] PCT/IB2005/002204

(I SR, 3RS) -3-{2-[(2S) - 2- Cyandpyrrolidin-1-yl]-2-oxoethy

| am no cycl opent ane- 1-car boxam de [77]

( 28& FSO%P%&M‘F 5(#65% sfp.}% ys%%%%?@{i%lr %%JB% hiag&t Hétéro&ryl
suﬁsﬁ?&é@@ﬁu%ﬁ@stlﬁt@’ aererR JSIYd @Mg' Opﬁﬁlﬁbl@mH*Ois acabytithted or

pyrrolidine carbonltrlleU [79] (2S

unsi@stiteBs, mmm mﬁ@mﬁ theteegasichp aingyatad lt%hpy ppsubstituted

. rrolldlne
nifole) LRI 1ocS iy, R isgi b e remginder o e
cothpoidrd Y 6ugh hdhﬂii%ﬁr ol i ItHeEhétyﬂJraqd hdrohetehecj/cﬂﬂ;] n(lg’.S)Non-
1-{2-[ (3R, 1S) - 3- Cyanonet hyl cycl qpent yl am noﬁ r}
limiting Wﬁmqud pﬁ e%léﬁlai@ nitisogeR fagqinipgshytesocyqlic tings) ditrogen

coétfua%rlfg%%ﬁér RAEBaTELI GXGh oReln AT e gsaRabaL] - -

|necarbon|tr
, 4S) - IO > N*BR I'S) - 3- Cyanonet hyl cycl opent yl am no] ac
yl} 4-

fl dioro- 2- pyrrolidi negarb@nltrlle [84
| R 3R) -3<{ ( QIae4quorop rro\idin-| -
yl] F%»ox et h %;Ll[ﬁ’l q}cyé en yI) dheniril T’éS]
) -1 -((I 3RS) - 3- [(2S)- opyrroli -l-yl]-2

- oxoet hyl am no CN

} | opent yl - | ) pyr r prdi ne-2-ear boxani de_ 86]
29) -,J;(gz-{lg%;?- %ol i di n - J_c_?r bo
| _/
C'\y 1/

ycl opent yl am no] - acetcpl } pyrrol i di ne-2-car bon| trile

[87] /T \
F>-Be onyN-(-I $SR, BRO); 22 [(2S]- 2\gy opyrfr ol |,‘Na|+§n | -
- hyl*am I opentmﬁ@/ 1->car bo

o;l Phenyl N3-((IS, 3R) %’*3{2 ‘léZS) thyanofgoﬁ—dl n-1-y

%N—% Cﬁ_g
N o= N\N_g =

\:N/ NQN/ N/ ~/
A, =
O Oy Oy U
N=N N N\ N
Y

Preferably, R' is
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oxoet hyl am no }-cycl opentyl net hyl )urea [ 89]

Nl -(2,4-D fluorophenyl)-N3-((IS,3R)-3-{2-[(2S)-2-cyano
W@geosokice n- |yl ] - PCT/IB2005/002204

2- oxoet hyl - am no} cycl opent 8 et hyl ) urea [ 90]

(2S,4S5)-1-{2-[(I R 3R)-3-Benzyl cycl opent yl am no] acetyl }

-4- fluoropyrrolidin-2-yl cyanide [91]

, 3R) - 3- (22
met ybenzyl cycl opent yt'am no] acetyl} N——g

/L'L
vy "
-yrrlldleZCarbnltlle[QZ] _—
( N2 (3RS, IR -3M|azo||d|r{%y|nethy| | />
N

cyc entyl am ng]” acenyl } rol i di ne-2-carbonit reke
[ 93] -1-{2-[(3S,IR-3-(I,1-Di oxo- 2-
I sot hi azol i di nyl met hy”cycl opent yl am no]

acetyl i dine-2-carbonitrile [94]

(2S S, IR -3- N/N

Mor p lamst | cyg! openty acetyl }pyrrolidine-2-
car rag [95] (28) Ne{tg/ (3SR, I RS) - 3- (4-

Met hyl pi per agi nomet hyl ) cycl opentyl am noJ acetyl } pyrrol i
di ne-2-carb rile[96] (2S)-1-{2-[(3SR IRS)-3-(4-

AGRMORItP ont embydiment i B, dheotdihate dnotieacabydipyh Yols
i dine-2-carbonitrile [97] (25)-1-{2-[(3SR | RS)-3-(4-

CHBenzy| pi per azi nonet hyl ) cycl opent yl ani i no] acetyl } pyrrol

L1 prd-CoLBonA 1 § bR plhSie erbodiflot, 3R cOmpedond s he

Phe pi perazi nomst hyl )cycl opent yl am no] acetyl }-pyrrol
for'miuilm(il?} carbonitrile [99]
(28)-I-{2[(38IR) 3-(2, 5-di net I-I Ipyrrolylmsthyl)
cycl opentyl am no } acetyl} yrrpl i dine-2-carbonitrile
[ 100] 1.7, FP\/[E
(28,48)-I-{2-[(33RIR) , 5-Di methyl 7l H-1 pyrrol yl meth
yl) ‘ Y
cycl opent yl ammo] - acet yl }-4-fl uoropyrrolidi ne-2-carboni
trile [101] (I-B)
) § ( fedglifna] - y11-2-
T R

1H- gy4T ol Becdrdiag boandthéd mofelfieferred embodiment, the compound has

2S,4S) -1 -{2-[ (3SR, | RS) - 3-(2-Cyano-| H pyrrol -1yl net hyl
the)( EomRaot 2L )-3-(2-¢ Py y y

H O C©CN
R1/\©’N\/MN\$

I-0

where Y and R! are defined as in the preceding paragraph [72].

[75] Representative compounds of the present invention are specified
below. The present invention should not be construed to be limited to them.

[76] (1SR,3RS)-3-{2-[(28)-2-Cyanopyrrolidin-1 -yl]-2-oxoethylamino
cyclopentane-1-carboxamide

[771 (25)-1-{2-[(3SR,IRS)-3 -Cyanocyclopentylamino]acetyl}-2~
pyrrolidinecarbonitrile

[78] (2S5)-1-{2-[(3SR,IRS)-3 -Cyanomethylcyclopentylamino] acetyl}-2-

pyrrolidine carbonitrile



10

15

20

25

30

cycl opentyl am no) - acetyl } -4-fl uoropyrrolidine-2-carbon
itrile [103]

W@ 28p/040622- [ (1 S, 3R) - 3- (I H Pyrazol -1yl met hyl )  PCT/IB2005/002204
cycl opentyl am no] acetyl} pyrrolidine-2-carbonitrile
[104] (2S)-1-{2- [(38 IR)-3-(I HI-

or Ja9 RSP Tk PRI ARl @GR M hminolacety) 2-

yﬁ%ﬁ)lmbca{rﬁor[l@SR | RS) -3- (I H-4-Nitro-1inidazolyl nethyl)
Pl/gldo ]ent(gs)aan{go]esa %]:%) g C}yanor}/let gllclyc I()Ir)]e(:"nty athino gcrtlatyglg hl e

%ﬁpﬁeféﬁ’%gé@%{lﬁgﬂbﬁ?éz But yl - 4- chl or o- 5- hydr oxynet h

azo
cycl[8pent@Bpi {Be)(3R,28)-8iGypnombthylicye ogent aininmJageitylp-2-

107 .
PY[Efoﬁd%ﬁ?ame&trEﬁl oro-1-( (1SR 3RS)-3-{2-[(2S)-2-cyano

ryrrgbhi di@slasyll £-[(38,1R)-3-Cyanomethylcyclopentylamino]acetyl } -4-
2- ox[gel (? a%ynog cy(c op()ant y}ll metri 33’ - EI— 5y| m da]zol }écar
ﬂIIIXM)HZt-pyIﬂOéId 1bo@bonitrile

oxodeRy| @ﬁ"*&?ﬂyéﬁéﬁﬁ@% G Ukl [ SeleBetb o o
ﬂﬁ&@—@'—ﬁiﬁﬂlﬁn{ec%%utﬂ-le( (1S 3R)

anopyrrolidin

oxoe[t8l4]/| a?n{(l%}?z&)c cﬁ%-é@@yﬁ}s.)ﬁe@}-moﬁ ﬂuoropyrrohdm 1-y1]-2

4, 5- I 110
OX(O lﬁmﬂ?@"[@?@ ‘2‘@@%‘?@%5 S Hievol-1- yl met hyl ) - 2-
cy<1: I 535}9 nt @S (YR BREBY-B}{2HY2) - CarvpRrrohdibelryk]+2-1 e

111 o .
01%02@\7 quipo}qyclpprntyReyethyDpyielidine-2-ohoxsmide v et hy! )

fﬁ'zq%%?m(&ls?m L 0J3SRUNIS)-3:[R¥)-b WalbfiRrAideR L boni tri | e

yléﬁwnyl}c{yﬂobéﬁﬁahm)el&cetmﬂmlldhnaﬂrmbﬂmm net hyl )
cyc I

pyr ]]Q m@é %Fﬁ)af"l{%g[fZS) 2-cyanopyrrolidin-1-yl]}-2-
o:(o%&)yiehm{lg Jc&é@péxﬁan&r-éérbbimﬁdél Tri azol -1yl met hyl)

cycl openty am nol] acety lg} g/rrol i di ne-2-carbonitrile
hydr k$8hl oNﬂd’élep11M]3 ((IS R)-3-{2-[(28)-2-cyanopyrrolidin-1-yl]-2-

2% R l., 2, 4-Triazol -yl met hyl)
%ﬂ?@y&%ﬁ?iﬂ%ﬁ ent 15% y}*u%eapyr rolidine-2-carbonitrile
el eggog [le(lz 4- D1ﬂuoropheny1)-N3 -((18,3R)-3-{2-[(28)-2-cyanopyrrolidin-1-

S) - 1:{2-[(3R1S)-3-(I H1.2 4-Triazol -1yl methyl)
ylé—@&@s@mﬁmm}ﬁml%?@&xlme}h YDBERr ol i drre- 2- carboni tril e

116 -
E 5s, i?g; | (Z{S %) (]3 é%z[ 1§S§R) -3~ {3|erl1_1|z_yllcycloﬁ>entlylagnzlgo acetrlr%eé% hy! )

fluoropyrrolidin-2-yl cyanide

[91]1 (28,4S)-4-Fluoro-1-{2-[(1R,3R)-3-(2~
methoxybenzylcyclopentylamino]acetyl} -pyrrolidine-2-carbonitrile

[92] (25)-1-{2-[(3RS,1RS)-3-(3-
Thiazolidineylmethyl)cyclopentylaminoJacetyl }-pyrrolidine-2-carbonitrile

[93] (2S)-1-{2-[(3S,1R)-3-(1,1-Diox0-2-
isothiazolidinylmethyl)cyclopentylamino] acetyl}pyrrolidine-2-carbonitrile

(941 (29)-1-{2-[(3S,1R)-3-
Morpholinomethylcyclopentylamino]acetyl }pyrrolidine-2-carbonitrile

[95] (2S)-1-{2-[(3SR,1RS)-3-(4-
Methylpiperazinomethyl)cyclopentylamino]acetyl } pyrrolidine-2-carbonitrile
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cycl opent yl am no]
acetyl }-4-fluoi Qoyrrolidine-2-carbonitrile [117]

W@ 28508)23 - { 2-[ (3S, IR -3- (I H |, 2, 4-Tri azol - | yl P&t/iB20)5/002204

cycl opent yl am no] 15
?getyl })1-4-fl uozopyrquol i di ne-2-carbonitrile [118]
-d 2- w3x(LH 1,2, 4-Tri [ -1yl hyl

cyfiggien@ﬁ'ﬁfﬁhﬁgﬁ%’é?ﬁﬁ'};gdﬁ:f | uor opy: Ir glziodrreyztnggr %ozﬂ t
Cyiﬂogﬁ)eﬁ}dﬂl?ﬁﬁ&h Bdgdﬁ)p[an@]la%iino]acetyl}pyrrolidine—Z-carbonitrile

(25,°4S) - -Bz;j( S, | R@-(\HI,ZA—T azo\ -1yl met hyl)

ﬁ/p}ﬁgﬂ)ﬁg@ﬁ An2nl83 SRARP)P=(- £ | uor opyrr ol i di ne- 2- car boni
Bt AR R e g 2o Y e

?Z C @%@enczxsl)dnimmsﬁﬁwm}

Pheg;lylpil ug:frigprgétr 01I I dilon%_ 2'£a5b%gétt f}i | e_ al 8 %%%ill (2
C,yc,@ren ¢ P(écy]f D P?'} ming |acety’ s VAORAE S PP HE hy | )

-4-1; aor %I))/%ggjﬁdls%g?gyd%sr-%léﬁﬂtl};_l-i.ll%l_succi nate [122]

pyr(ré’lizﬁné’ehﬁ)eyb}o{)@&tﬁfl(aﬁﬁmb}?{)Gead}—pyrrohd1ne-2-carbon1tnle

-1, 2, 4-Triazal - Lyl niethy. .
cy_cHﬁ%nf%ﬁéﬁfhé%’é@ét%i&gﬁpd@t@%‘%ﬁur{d'i di ne- 2- car boni
pyﬁ{31'ygﬁetﬁyr1?e_yewgeﬂt?raﬁﬁﬁo]u&%al}-aalu%ﬁ)pyrro{iam_[e(zzceﬁsbbmﬁne 3- (|
-1'72,4-"Tr1"azol - y! metzgg/l ) cycl opentyl anmi no] acetyl}
- 4- {10131 dEEYS, R-H{Rd28) ar panopyrphidingeidat e [ 124] (21

4 ) -1 -£2-[ (370 )3 (bl - T i
oxe?hﬁ%ragwﬁwcicgﬂeﬁéil né%lg{“?f{;%l-ﬂynlolez-%%ar-%hﬁﬁl‘%l Iyl met hyl)
i ‘21- @5% @ns)gi-i{gg%cmpwnm@lﬁmm41at e [125]
yllngti)yld@@hmyn- -'[gé)-%p@gfl%?ﬁugroﬁylrr’o%’didﬁey-Ica%grllifrhgl met hyl )
-4-f i- i 2 BRE
[12&&352@%&{gl[ﬁls?g{)[_;f,(_gﬁ;?gggzgf_%_: e benzenesul f onat e
ylméth )élyclb’pelﬂt&%nih@!]anﬁyf}yﬁy)rolidine-Z-carbonitrile
cycl opentyl am n t -4-f| i di ne-2- '
R
Imﬁga§P§/§4é%tth§ﬁ§ -cldﬁe%y@i)z;l@ aQét!?\%}'py?no‘ﬂidiHeiZiZ@boﬂiwIHEt hyl )

cyc m noj acet -4- 1] uo.rop}/rrol i di ne-2-car boni
tri I[@p3)282S)-1-{2-[(3SR,1RS)-3-(1H-4-Nitro-1-

inﬁ%&iﬂ?hfyfr}létﬁﬁ%y%?orp%ﬁtlyia{n%hgf Ac@ty%ﬁ%&éélﬁ&iﬁk—bic%rb%hﬁﬁieaZ ol -1yl
cyclgpgnt(s RIdMgtFsRel Bb}-By2-Bukyldi-chirocihbdrokymethgl-1H-1-

imidazolylmethyl)-cyclopentylamino] acetyl} pyrrolidine-2-carbonitrile

[107] 2-n-Butyl-4-chloro-1-((1SR,3RS)-3- {2-[(2S)-2-cyanopyrrolidin-1-y1]-
2-oxoethyl-amino} cyclopentylmethyl)-1 H-5-imidazolecarbonitrile

[108] 1-((1SR,3RS)-3- {2-[(2S)-2-Cyanopyrrolidin-1-yl]-2-
oxoethylamino } cyclopentyl-methyl)-1 H-4,5-imidazoledicarbonitrile

[109] 1-((18,3R)-3-{2-[(28)-2-Cyanopyrrolidin-1-yl]-2-
oxoethylamino } cyclopentyl-methyl)-1 H-4,5-imidazoledicarbonitrile

[110] (28)-1-{2-[(1S,4R)-4-(1H-1,2,4-Triazol-1 -ylmethyl)-2-
cyclopentylamino]acetyl }-pyrrolidin-2-carb onitrile

[111] (2S)-1-{2-[(3SR,1R8)-3-(1H-1,2,4-Triazol-1-
yimethyl)cyclopentylamino]acetyl} -pyrrolidine-2-carbonitrile

[112] (28)-1-{2-[(3S,1R)-3~(1H-1,2,4-Triazol-1-
ylmethyl)cyclopentylaminoJacetyl } -pyrrolidine-2-carbonitrile
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[129]
(4S)-3-{2-[(3S,IR)-3-(I H1,2,4-Triazol -1yl met hyl)
we ywbopsent yl anm noj PCT/IB2005/002204
acetyl }-1, 3-thi azol ane-4-casbonitrile [130]
| - [(38) 3- Fl uoropyrrolldln l-yl]-2-T(1S,3S)-3-(I1H1, 2,

(bR Bl SRR AR, o) 150ene
yhﬂéﬂ?[‘jﬁfd%ﬂ i’@‘y[ T8RS 1hockAMpREbAGiaE-2Hdartiuyiiritd hydimdﬂ@ﬂd:ear bon
(25[14193 (23[)21 H [(BSAR)31H-H2i4-Briagold; azol - | yI met hyl )
Yln%ﬁ?ﬁilﬁfl@%ff%géqt N hohasshy b idnbhyor RS fiehd flakgee2- car boni

( 28[14193] (22 [2-[(SRAR)-33(1 (R H2l4- Pri&ol+li azol - 2-

y)CyC|0|OentyIamno | }-4-f] yoropyrrolidine-
ylnzeﬂasd)oof@hv@mtwla@u[lq]s oetyl Ppymolidines- dabonitrd1S" Y

28
Cy ol B T SR T Yt o
lr%%ﬁéﬁ}cyc%ogentygarsm?o]acetyl} -4- ﬂumopynrcthd_ll_net -2- carbolmtll“lle
Gyl san Gas It e iy SR AT bon tr 1 o)
yln'i'%ﬂlg%,}% 4&%&@ an{lgoﬁ)acétylf}zr flﬁ&%&a}%‘r@dﬁe -0 lcarbonitrile

raazol -1yl me

cycl[bkﬂe}nt(% A)-hdPAGS AR)Y3 K)W-rlcﬂAH'MQOl?l carbonitrile

yl et écy%ﬁ}?)gﬁy%po]%ééﬁ’} #g%lﬁg}'log)grcglﬂ ogée g?%ﬁ;%ﬂﬁﬂ)@l ﬂyd%londe

}ac dirn
(Zsjﬁtl/d]) pxzsumgtl E 833; 1@% QRi-1,0j4-Bri§zbB8}

hydro-1 H- | h
ylmgtb by nbfinrma?])aa%‘éy‘f ﬂuorﬁmféﬁla?ﬂé?lag? % nﬁut t Br/! I)e

33}
a(n(e‘%fcf?ﬁs 3-{2-[(2S, 4S) - 2- Cyano-4-fl uoropyrrolidin-I-
yl ] éz 20102818y 1 -ARA[ (B3} 1 R)YB(1dpe 2t 4 Trivzdiyik ) -

|ndolecarbon|trlle

yhpgtgyl)pyc@@ep‘(}é@im@aggty]( vl ugc%?yjaplédlpﬁzzcarbommle oxalate
| sog@%@ (? Fjwyl{kilﬁ'sl g@_@ﬁ_{ﬂ@@@@h@ﬁﬁtul }-pyrrolidine-

yhﬁé‘tﬁyl‘)ﬁi)olébeﬁtyhmmel&Cétﬂl}E‘(-ﬂBPfO@)’Fth@me 2, Qrpnitaile segidpts- 2

| soq[l]ﬁ%lol(?ﬁﬁ%i{ﬁ)lﬁz)sewrsoggﬁtlg% A}a;ﬁ“ﬁ%ﬁlacet yl }pyrrolidm

1 { bty Sn Lty -4-fluoropyrrolidine-2-carbonitrile 2-oxoglutarate
y%%@)wzﬁ }{S BR;E% y} 2H 1 nd ggol 2- ¢

[123] (2S 4S) -1- -{2-[(35, 1R) -3-(1H-1,2,4-Triazol-1-
ylmethyl)cyclopentylamino]acetyl}-4-fluoropyrrolidine-2- -carbonitrile benzoate

[124] (28,48)-1-{2-[(3S,1R)-3-(1H-1,2,4-Triazol-1-
ylmethyl)cyclopentylamino]acetyl}-4-ﬂuoropyrrolidine—2-carbonitrile salicylate

[125] (25,48)-1-{2-[(3S,1R)-3-(1H-1,2,4-Triazol-1-
ylmethyl)cyclopentylamino]acetyl}-4-ﬂuoropyrrolidine—2-carbonitrile
benzenesulfonate

[126] (2S,48)-1-{2-[(3S,1R)-3-(1H-1,2,4-Triazol-1-
ylmethyl)cyclopentylamino]acetyl}-4-fluoropyrrolidine-2-carbonitrile naphthalene-
1,5-disulfonic acid

[127] (28,49)-1-{2-[(18,3R)-3-(1H-1,2,4-Triazol-1-
ylmethyl)cyclopentylamino]acetyl}-4—ﬂuoropyrrolidine-2-carbonitrile
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yl met hyl ) cycl opentyl am no] acetyl}
pyrrolidine-2-carbonitrile [143]

W@ 28p040622- [ (1 S, 3R) - 3- (I H 1 ndazol -1yl met hyl )  PCT/IB2005/002204

cycl opentyl ami no] acetyl} pyrrolidine-2-carbonitrile
[ 144]

(28 p8;|{ 5?.& (S 4'@01’ h {W?’R@my%'}frﬁ@?@qga&dﬂlmt hyl )

cyclo o] ace rroli e-2-carbonitril e[ 145]

y11{ﬁa|5§13¢yc{®eh(ymm®aeayx}gwmm[ FelrboniRil8] tri azol - | yl met
czcl[b%%nt@i@a?ﬁ{%?ﬁ%]&)ﬁ'fW' ot 1L§eAeb- carbonitril e
ylr%%é@?yc Of eft%%m]néacgyl(}zll—e tg}élﬁzzoga[l%e] Il Car;_m%l]t?lrel azol - 2-
y| mit30]l )ela$ ppEhtoyopymiotidinatotlyl- Igdﬁr%wr(d&héﬂ@ Trgdobhi
yhpethy]ﬁ@%?b%%yl%mlpgl LEdeo% oy anopyrrol i di n-| -yl ]-2-
0X0@{ Fz%) {g;[(:llgpge)ng gqur*pmm@m.adanant i ne [148]

1-((1 2 anopyrroridin-|-yl)-2-
ylmgtgmk)mqlcmmn@ammo}acet[yl(} —pyrrohd%/e 2- cp){)omtn le yh-

f 149
O dy ST O P P B b P e =2,
yhﬁét‘ﬁ? Bﬂ@'&lﬁ@&mmo]acetyl} -4- ﬂuoropyrrohdme-z -carbonitrile
cyc o%qnt:(\é& car boxam d 3 trifl ui)robenzene [150]
S PSR 2[R é(a‘lah%»éy%@&o 4t n-1-yl)
S AR Maning ety ugropymolifine 2-cambonitle)
phar[mM]eL(QS)‘:alﬂZy[(mtRpB«ind,%aj%"ﬁetm‘azd)lhle f or egoi ng
conpounds. 52 t th [
Yl%lﬁ‘fglg’ﬂﬁl‘,‘é‘kﬁ %5’83\/%8@’ %)’Hﬁ 16‘6 H"g?lleso? nor e
comeygds fgga]] F@[(@sqm@t ’,[—IlYQ@qufétré‘Jt@l—Qne or nore

phar rmceu acce ta e ex?i pients (e.g. one or
ggagqqte

ylmaﬂlgl]cysuiop@t)dammO&Cbtyé}tng)hdlﬁlm%?arWétqd@

condnev oS hira G BEr el A g gly Vs
ylin@ﬂfybb%él@ﬁbn@ﬁa@%‘]do\{tyﬂ}”l ﬁr@li&ih@—@lcaﬂ)bn&ﬂm ni steri ng to

he”subj ect a therapeuti cal | ective_anpun
condddnd @8) @r(armz&) -3dat &i@ﬁf@ghmyarﬂ%fl hhé tﬁfaégﬁh
T T A
a metappl i26)di £e(881R)-IyPS-DihydicabHtles, i npaired
indolylmethyl)cyclopentylamino] acetyl}-pyrrolidine-2-carbonitrile
[139] 1-((1S,3R)-3-{2-[(28,45)-2-Cyano-4-fluoropyrrolidin-1-yl]-2-
oxoethylamino} cyclopentylmethyl)-1H-3-indolecarbonitrile
[140] (2S)-1-{2-[(3S,1R)-3-(2,3-Dihydro-1H-2-
isoindolylmethyl)cyclopentylamino]acetyl}-pyrrolidine-2-carbonitrile
[141] (28,48)-4-Fluoro-1-{2-[(3S,1R)-3-(1,2,3,4-tetrahydro-2-
isoquinolinylmethyl)cyclopentylamino]acetyl }pyrrolidin-2-carbonitrile
[142] (28)-1-{2-[(18S,3R)-3-(2H-Indazol-2-
ylmethyl)cyclopentylamino]acetyl} pyrrolidine-2-carbonitrile
[143] (28)-1-{2-[(18,3R)-3-(1H-Indazol-1-
ylmethyl)cyclopentylamino]acetyl} pyrrolidine-2-carbonitrile
[144] (2S)-1-{2-[(3S,1R)-3-(1H-Benzo[d]imidazol-1-
ylmethyl)cyclopenylamino]acetyl }pyrrolidine-2-carbonitrile
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gl ucose tolerance (IGI), inpaired fasting glucose

(IFG, food intake disorders, obesity, dyslipidem a,
weoohseed onal dyspepsia (such as irritabl e bor&l/1B2005/002204

syndrone), (b) lowering bladdd gl ucose, (c) preventing

or treating hyperglycem a, (d) delaying the

pro sian of, | igned gt LIGI) to

Typgﬂ%ﬁ ! blgt{%é@?ls)%gg%?%%%b?gﬁg’b%:jg%‘ggssi on of
ylmh@Ryl)diglopeftylaatitofabetgl} pypelidite-ticatbehislet 0 i nsul in

requiring Type || diabetes, (f).increasi t he nunmber

andl{ 61t %@)sﬁi%'[@fsa}&@r%f(%w ,O%Q]Eg:iﬁft@@ ing or

. . . on. . { osi ¢

R e lac PR O Rca bR B e ng ©
sat i[B4H. 1TESRBREPA- {2A[C28)e2Eyahpiyriobdisr i-5id-2-0 t he
Suﬁajﬁe(:t % tfier agi) utjcally effecti ve anount of the

OXQIHPBUHP s BYC PR !ﬁﬁ%’f ProutePda B0 0si tion of t he

pre i10 BRR)-3[ b5 £ yeahesl -

met E%ggt]ofqu?ge%? lr}es%t?) {gng?%@g?%g% I axi@gll-g?ndzi Iage? es

ox?ﬁ?ylhmit;o}nmlopmﬂkdarbmm&ﬂ@ni'd' uaEsbeszengel | i t us
, ; g o . . i ed
o1 i 1ot BRSPS P SRR B L YRR T ovary
oxSAUAGRRINED } cPE18Perity I aBisxa i do)- 24, St flvoroberizbme t i s,
al lograft rejection in transpl antati.qn, autoimune

di sda&¥s, 1@l 3R 3RS)3et2i(@Si-Sorermysolifpr kybrhal

di ses.,.infl lH_di Lhcl udi n
OXPﬁtﬁe@Wﬁ%q}gV@O%o ] a%%&%g%ﬁ'za}%{ cfﬁ g%}%lgznelgﬂg i nf | arr?rat ory

b O}NIE[{I 5 Iiji) ieﬁd%%aﬁﬁmhti@ﬂy@bmpwbhs wits efithe faredoink cemabinds.

colitis obesity, [ [ ,.. OSt £ 0S| ..

oLk Dy S o BRSSO Gk Smprsin

Y | i
YRI5 Aot R RAC el nor 8} el
acsapitatl @ axcipionta (s gbhpecor yreadrriens et &lienty)-t o t he subj ect

a therapeytically.effective .a nt of .t n "
2, EPSHL CaLLY L Lecki.e STRADY, o QAR Eiiion
thétrlk’ Sl A8 od dRBlaliY&t via ieHikieibn O DPFLIERL a subjéct bplatimihistering
or treating insulin resistant noninpaired glucose i
totthe enlgncten itherareyticallyoctitcive amoynt a%ﬁa?yn%ménfg /% @hargpaceutical
non-i.nsul.i.n . .
composition of the present invention.
[154] According to one embodiment, the present invention provides a
method for:

(a) treating a metabolic disorder, Type II diabetes, impaired
glucose tolerance (IGT), impaired fasting glucose (IFG), food intake disorders,
obesity, dyslipidemia, or functional dyspepsia (such as irritable bowel syndrome),

(b) lowering blood glucose,

(c) preventing or treating hyperglycemia,

(d) delaying the progression of impaired glucose tolerance
(IGT) to Type II diabetes,

(e) delaying the progression of non-insulin requiring Type II
diabetes to insulin requiring Type II diabetes,

(f) increasing the number and/or the size of beta cells,

(g) preventing or treating beta cell degeneration, such as

apoptosis of beta cells, or
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dependent di abetes nellitus (NIDDM in a subject by

adm nistering to the subject a therapeutically
webdoeotice®e anount of the conpound or the phar nBCEIB20€%102204

conposition of the present 1 nvention. [157] Yet

anot her enbodi nent is a nmethod of preparing a conmpound

of formul I . anl . d of th
for rrulr gu(g) ( (@2?%\{%?%?@@&&@%2%3%%3 [ ng'g agove'\(/evi th
Thé @8Rl inbladéLidMmilnistdring) tovthe bulgectantherapeutidally leéfetbrenarheunt
épg)_(where | is a leaving groul,[?, a% R and P( are. as :
of Ghefcompaunshethe pharmac@uisalomRISIGR R e RPNt YR iyim, 4
co | idAgf)thfep &?i\glr)%en%hi iQ) RS e bR REMmehh 8nd/OPlopRfaxis of

rea ni's per In an inert solvent and in the
disbetes qeech af rmonkiasdin Thpendentpdiabgtes eaellitusn (NEDDM)), impaired

r ef er abl f ormed .at t ) : .
gluggﬁj.‘uhomqg s{é (e) rfor glﬁ@ﬁg;_t‘)l% (3% w)i,e Hg%&%fgg?gog%&%c ovary
syﬁ@%ﬁr %Wh Ql?srof‘(fé‘iémﬁjz%ift?,r aRRA allob@ar r%&ti@ﬂ duttrahsplantation,

e compound © ormula (3) can be prepared by
audipmohe cliseaspsa AJDTp clietiiofdisdnders,ointestinal( disegsgheindlapgatory

IS g protectin roup)., Th [,0%
vopib giabih (Bt AR Actempola Gt ik, SRTRAMRS FffpRory
boWel RistaeORBAHAY (@bhi’Beadifasdruha@ uldeatlve ¢obttis))piobedity, iapomxia
I'eaving group). Preferably, this coupling reaction.is.
nep®sd,orastedpomsian Rynsrelyeenioe niyRdrmMS nXs h&lighetis e semplgations,
base...Thi.s upl. i - ' § S: S
nyRe ey, SROP BEE AGH {d BBGE) SRR AR R enses
or WARGlic Bhedremeihiangibiceaby iadministeing tethatiuhjepea florasutically
for about 2 hours to bou%1 7 %%%/s. Suj t abl e.ti ners. ¢
effootiveetrnaunt 6f thaned | Hhe BHEPASHLICR, BRI Pt Gip dresen
atoL +li mted to, tetrahydrofuran, dinethylformm de,
di ¢hl'or omet hane, and ni xtures thereof. Sui table
| eaV[il 6] Ofcdupsther embodiment is a method for treating insulin resistant non-

—

impaired glucose tolerance in order to prevent or delay the onset of non-insulin
dependent diabetes mellitus (NIDDM) in a subject by administering to the subject a
therapeutically effective amount of the compound or the pharmaceutical composition
of the present invention.

[157] Yet another embodiment is a method of preparing a compound of

formula (I) above by coupling a compound of the formula

R1/X\@/NH2

3)
(where R! and X are as defined above with respect to formula (1)) with a compound of

the formula

)
(where L2 is a leaving group and R? and Y are as defined above with respect to

formula (I)) to form a compound of formula (I):
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L1 and L2 include, but are not limted to, brom ne,

chlorine, iodine, Otoluene sul phonyls and O net hyl
wG@iophewys s. Detail ed Description of the | nvene@DIB2005/002204

Definitions [159] The term2baryl” refers to an

aromatic radical having in the range of 6 up to 14

carbon atons such as phenyl, na htmﬂ,

t et rahydr onapt hyl , i ndanyl, bipEeny and the liKke.
[160] The term "aryl . r Nf$>an aryl group as
defi ned above dirBctly\-bdnded to hn/al kyl group, e.g.,
“CH OBHs, - C2H5C6H5 and the Iike.[161] The term
"heterocyclic ring" refergto a stable 3- to 15
menbered ring radi cal which consists of carbon atons

PraB9bly, AP QRBliAOrdatlich RYJetfofBtd TBars BleftGbbEnf amhint the presence
group consi sting of nitrogen, phosphorus, oxygen and .
of ahaser Theorouplimposactionnis prefasablipsHormed at fdemperature ranging

het.er oc iIC ri radi cal . '
frogt 8GRI by OePPISHITE i ol (NSRRI 6y perfopped for
abbutSiEsbur s hstaed days.spiro ring systens, and the

nitrogen, phosphorus, carbon,_ oxygen or sul fur .atops,.

in {hSIhdiher eugraund ¢f ﬁgm%i(%)aPthg\? B@P%fﬁ‘tiikb‘/ngﬂ’fi?{g%tmg a

ggisggggmg oilifiid Ous oxidation states. In addition, the
COnipf)rogen atommy be optionally quaternized; and the

ring radi cal nmay be pa1r,KNHP¢-‘=uI |y saturated
(i.e., heteroaromati Ror eroaryl . Exanpl es of such
heterocyclic ring radicals include, but are not
limted to, azetidinyl, acr(®Hi nyl, benzodi oxol yl,

. | , %

R B eyt Ptk SOup s JPiepRA dokigout MAR! b biepared by

coBSlikysleaaganidny the fohetla R Ay twithphemoidund of thel formula (1)
phenoxazi nyl, phthal azi nyl, pyrhgél, pteridinyl,

purinyl, quinazolinyl l,_dﬁi\‘ qui nol i nyl,
i soqui nolinyl, tetrazoyl, \=m dazol yl,
t et rahydr oi soui nol yl , pipegb i nyl, piperazinyl,
2- oxopi perazi nyl, 2-oxopip di nyl, 2-
(wRSRRY UF @ 4 fhiink ercdmPX PRFeRbIyY this ecupling ydactipry isrmirformed in an
4-pi peridonyl, pyrrolidinyl, pyrazinyl, pyrimdinyl,
ingry sobvemt agd in dheaprssgce Wxaess: nylihis supligEiTgaGhpn, is préferably

triazolyl, ind [ K i.di , .
re i BRERY by T R RS Wy SR RRRAELIING, e conpte
reh @ik aEelepbly petfotueti fdi apbyt 2 hotisitazbbitd? waps. Suitable inert

i ndol ylI', isoindolyl, indol.i isoindPIln

{ nyl., |
sobizhy; e SEBMIYE, ToRioHR Y BFIBIS G 46T PPL DRI by fptraydrofuran,
dih‘l%ﬁgflllfoﬂﬁgﬁlde, dichloromethane, and mixtures thereof. Suitable leaving groups

L! and I? include, but are not limited to, bromine, chlorine, iodine, O-toluene

sulphonyls and O-methyl sulphonyls.

Detailed Description of the Invention

Definitions

[159] The term “aryl” refers to an aromatic radical having in the range of 6
up to 14 carbon atoms such as phenyl, naphthyl, tetrahydronapthyl, indanyl, biphenyl
and the like.

[160] The term “arylalkyl” refers to an aryl group as defined above directly
bonded to an alkyl group, e.g., ~-CHyCeHs, -CoHsCgHs and the like.
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decahydr oi soqui nol yl , benzi m dazol yl, thiadiazolyl,
benzopyranyl, benzothi azolyl, benzooxazolyl, furyl,

wa edosakses of urtyl , tetrahydropyranyl, thienyl,PCT/IB2005/002204
benzot hi enyl , thi anorpholiayl, thianorpholinyl
sul f oxi de t hi anor phol i nyl sul fone, di oxaphosphol anyl ,

[ [RYA h i
L T
rafRhINwEich Uk &ft caaboh hieter et Homosne ar fos hatecontdrhabelected

results in the creation of a _stable structure [162]
fromp dhe greup consisting f y}trogp@fp@p@}pglsa Axvgey g jsglfur. For purposes of

thﬁq}n‘?e{;)ﬁ%}{ct{hk %ﬁ{& cl'icaﬂhgﬁldlcairﬁﬁ Rl LHB8R 115 'U‘chh@q& t@lyclic

may be attache ot main structure a

nﬂ%yefeﬁﬁt“gilmomw archaie fadednbridpet r?r epiud ting systd:rhg and ¢etnitvogen,
of a stabl e structure. 163] The, t

phogehosys £A5RoRY ngenr%fsa}f@r ﬁtelra iftdhe ﬁsfgrgﬂyclﬁ Fige radipd gpay be

ﬁlﬁgﬁﬁébﬂﬁf}e@w\f%ﬁk rokfdati¥n Qﬁfé@ efh i, %é‘fﬁ'trogérpétﬁm may be

teroar radi cal may be attached to the
opt@nallys trnaiemined; and ﬁmm@rddmal atayrbvef patinlih er &blky satepated(i.c.,

that result
hRPRIETRE O SAPST G ECBRA RETEPSRTRIGRC i gpdicayinglude, but
arB o 1iRGN¥A tb CadetiBthyl, 3dtia R :yl aeng®fionedl, 3b@ro—ioxhhg, benzofurnyl,
heterocyclyl rin radi ca may be attached to the main

caghazalyl,ucmnatingdn wefﬂ@lTYd}amﬂﬂhélﬂYb apadRhaidimyl; merhydroazepinyl,

resul t.s he creatlon t
oA bR BT Bhy ey BT FHERE SRy uriny
quih&@lirgAdi quhndilahﬁjdﬂ ub@ﬂldﬁd t1@oqiﬁ1ncﬂiﬂyy| ptraxgyl, Tlhﬁldazolyl
het er ocycl yl al ky i cal may be attached tg t he. mai.n

tetyehydeeispunelyl, élh@ﬁr@&?%oﬂpﬁliaélﬁﬂ - PHPIREHREY g S pPPRAginYL, 2-

ol fIHpAR L PUSORPERAY othind. SPRRGT Pyl pbRbtidiny

p)hyxinxdc my}ﬁmdmlyhi pymdmtmyal o((azblﬁ,ardxamlmytj nwpb@eml, triazolyl,
On cont t o
. S8Feae st bR RT GRERE g lidiny,

1sHE?dzBE/§t ﬂfunh@l@dlﬁﬂl ecl%tﬁla%lh(ﬁn | n%hﬁol?Pndlsoﬁ‘ldﬁlyl indolinyl,
, hyl,, n-pro , 1l-methyleth (i soprop

1smnh10|1l11y}tl noq@;dmdydmdojyl 1 dq;tﬁl@ﬂhgls@mﬁglyl (t .q[gmog/yl,) %ﬁ@linolyl

okl S bR Lo b EA. SRR SEoaBil b grot
b&ﬁa&la@o%ondfu@nd t&MHhG o8y b&et@al@ﬁf@y@:hiyl 0I’th1bﬁﬁn cmdomrenyl

branched chain_having 2 to about 10 car bon a
théangprphalinybny | thlaIn(thﬁg@fﬂ” sglfcﬁa%enw ‘( AP ohny’l sulfone,

dioxaphospholanyl , oxadiazolyl , chromanyl, isochromanyl and the like. The

heterocyclic ring radical may be attached to the main structure at any heteroatom or
carbon atom that results in the creation of a stable structure.

[162] The term “heteroaryl” refers to an aromatic heterocyclic ring radical.
The heteroaryl ring radical may be attached to the main structure at any heteroatom or
carbon atom that results in the creation of a stable structure.

[163] The term “heteroarylalkyl” refers to a heteroaryl ring radical as defined
above directly bonded to an alkyl group. The heteroarylalkyl radical may be attached
to the main structure at any carbon atom from the alkyl group that results in the

creation of a stable structure.
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I so- propenyl, 2-nethyl- 1-propenyl, 1-butenyl,
2-butenyl and the like. [168] The term "al kynyl"

WO 2doens062® a strai ght or branched chai n hydr oceeiB2005/002204
radi cal having at | east oné2carbon-carbon triple bond,
and having in the range of 2 up to about 12 carbon

ato T 6%_]8" T &t <aakeiocay M fdd ol ahﬁ’etél%egﬁlcq{ngzraHRﬁlt e%yc}e,ﬁned

abo carbon atons”béing preferred e.g.,
ah@N@pl]hwh@temwly] riggdadicd makde Fttaeiedd fbhéletramm stalckox yt any

| K hed | i nk
hefORHE o 3aOp o Sl iRuftt 6 Bl ele i wibty 8fkeimen oo
of these THO W Fhéteroc¥Rlkyl'Oridls ath hbRrddvkige rlnk/Mdical

The tern1 ‘cycl oal kyl " denotes a non-aromati c nono Or
dirpgtly beydad to an hlgyls goupnlod haemydmbum 13diesd mypnbe aitaried to

o 0 R RSP 0 ARAPTHS! 5P Yh R o, 40 o

a @yé ehexyre. Non-limting exanpl es of nultlcycllc
cycl oal kyl groug§ i ncl ude perhydronapt ht hyl , adamantyl
and [h8photheyteryr clipd” pefersgede & @Bhfcorgb@agheélrhydrocarbon chain

84 P RSN L n S OREp s o S aBubnf Ly B8 o
onrei togeigltindaghomi ﬁlgmsadnd: athidinisi atgchedJ]:l) the @boof thd ma]rehﬂe by a
.ato |rectl hed t n al oup ich
Sll@&t‘\%ﬂs%f eorBeiylocdl nriﬁPPi;’isfFt?gtﬁ%/téylgdSOBF%PWBa?*BBWifq’B‘?ﬁtYL
qnﬁn@ﬁgﬁmngTQH@ybhﬁthggkétS in the creation of a
 e"structure, such as cycl opropyl net hyl,

cy c I [é bl yThet thlgn‘l “a]:kym;yl’é pdats )tcb et hlyphatia ﬂnddltohabbn keoupodfaining

2 pitfiog-Eh b A Bor b wiich, RS B, Sty hrmnched  fpehed

chaini&ind 2 B Mout EASArHER @to%f @gn ethéﬁleb Dipréluab, @ ﬂi@ﬁ@hyl (allyl)
such as cycl opr openyl, uten cyclo entenyl

isq-pEoprRWe2-neflpdil -Diopesd, W@wh 3du @kawda thellike-he ter m
: " f
W.S’;Jﬁgl éfri}y uf"h%dterrﬁs ﬂc;ﬁgl rrgfe% z{ gtraqéﬁtt %gm%gclkﬂf‘:é& CBEHB h?/ﬁrocarbyl

one or an I'nat1 on o oW ng

1'a6iuhi§taivtng@mﬂ&st hxyejmbm-?ehbd))mgmh% bedt, laﬁd(gihvmg yiathe, range of 2 up
tro, S substituted or
to @h%%&qa?n?p@ao% @yith radigglsthayingdn therapgr i wp tabeyt 10 carbon

at%hlgg%i%{%gl%'ﬂ%% ty%iugg{l tu‘ﬁ% g a1tf<d§ﬁr?§qn&iﬂljegg%qtut ed or

unsUbe?]i tTheetbrmar Yalkosxgtibddniotast ad alkayl grmpbsttached eth an oxygen
lirﬁl(ra t|3 ?c; ‘t{l}é rest gtb ﬁfe' rtngltecgle.o {Kellojrgg’e% a fvletelfiggglesyo%l tﬁose oups are —
OCHj3, ~-OC,Hs and the like.

[170] The term “cycloalkyl” denotes a non-aromatic mono or multicyclic
ring system of 3 to about 12 carbon atoms. Non-limiting examples of monocyclic
cycloalkyl groups include cyclopropyl, cyclobutyl, cyclopentyl, and cyclohexyl.
Non-limiting examples of multicyclic cycloalkyl groups include perhydronapththyl,
adamantyl and norbornyl groups bridged cyclic group or sprirobicyclic groups, e.g.,
sprio (4,4) non-2-yl.

[171] The term “cycloalkylalkyl” refers to a cyclic ring-containing radical
having 3 up to about 8 carbon atoms directly attached to an alkyl group which is then
attached to the main structure at any carbon from the alkyl group that results in the
creation of a stable structure, such as cyclopropylmethyl, cyclobutylethyl,
cyclopentylethyl, and the like.
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substituted or unsubstituted cycl oal kenyl, substituted

or unsubstituted am no, substituted or unsubstituted
vwmnq%mmsmbstituted or unsubstituted heteroaryl PCT/IB2005/002204

substituted or unsubstitute@d heterocyclylal kyl ring,

substit ut ed or unsubstituted heteroarylalkyl

B e

havﬁé? C;%to algug)% RarbonGi6hhRRifRyat ledst @)16]‘(\15%331 carbon double bond,
Rz, - N(Rx)SORy, -N(Rx)SCRRy, -(=N-N(Rx)Ry),
m@@@bpmwnyl tenmeéepsm@nyl an éxks.)

- QF;)YE& 33) %%ﬁ% o the%@%w%w%%ws used herem refers

to @&M@ RAth affx @R¢, or @iﬁ(@lﬂiﬁyatlon Wﬂﬁ@)ﬁNRyvﬁng substltuents
“RXC(O Ry, -RXOC(O Ry, - SRX. - S2RX, .and

hydseayeihalogen, rgbaxRy. F@’a%‘%en}t‘ﬁ’d e‘ﬁ?ié’n iy %g ei_eﬁt é&b%

unsyt%ﬁﬁ@%fq%lkglu Qﬁl&s’tﬁd{&g dy %sd’b@tgtﬂ%t ikt dusdtittbd or unsubstituted

unsubstituted al koxy, substituted or
allesngly baibistitutedd ogl 1kfsnlyslt1,tutsdj balkyrtylyt eubstitutedh subynsubstiweed aryl,

su‘gqugétgq){ t i zglks)%tfusltlbﬁt b@y{a@ ’Z(lij?g §t.t1]ﬂt1 gﬁﬁ ed arréﬁl% 1ttut? ggloalkyl

suHﬁ E rﬁ%%é@%y@dalk&?pSEhﬂsﬁhﬁgd Odr umsuﬁmtutwtaeﬂmo
eny substituted of unsubstituted amn

subsxﬁsued bl:ltnmdlbsittuilﬁd st swbstituted oapgsubstikegh hetroayl, Fbsﬁtuted or

ke ceprarkGl TG Hbs sRRRH dh hemitind htgpagtaion
suﬁﬁitﬁtree d Mﬁﬁﬂbgﬁfthted Qfeta?étﬁ@hd: tidb esibstituiet S badubstidted guanidine, —

eterocyclic ring. According to one enbodi x btf\ﬁ{ .
CQOBS: i tGOMRS i-KSIRE, af IQINE NaR) 0 208 SRR M lkrcbifor,
t ¥ X
N G i e e S G

NREUQE%U , LREC(SINRRY, t%NRﬁ]b’St ISQRIRRAN @Rﬁbs@RfQ(@NRsz

oRienebd Mot OGTNatRS AR ER e L ey B @B,
%@Nﬁbﬁﬁ kﬁx gy o%{h fRyP A1 CYORF, KPR 28 aDNQ,, wherein

e permtt 0 unctl onhal groups on the
Rt ®Rpad Rf dre 1rrdepmden1ﬂ3y) seleotairﬁbm hyalo g’eam?qlpgtl‘@lﬁqﬁt @carspptituted

oI brtiied o provtire AR GmenefuRl Ao MARFERR akeost
1%%}9%&9 un§h'l5§t1ﬁﬁéd§ aﬂ(?‘hﬂo'sﬁ’&sﬁm&t b gn@betitptedi amzll ydlestituted or

ut are not limted acet trlfhloroace
unsubstttmxsfcwﬁﬁﬂfbﬂl S@lBﬂllt)ltedb@ﬁ Z\}qsg}ggtgg{e oﬁXﬁ] 0 ]@éz)sugﬁtbtu’@d or
um*ﬁ%{t&%é g{;] ) en X%ﬁbaslilmgé/ ! Jﬁﬂﬁﬁl%sm&édn loy su@stltuted or

g group refers to a substituent
u@sutaéytdﬁteay afyup shlBB'ﬁtutbcﬂ ocks oaunspbsiteed s hdterohmydir o>sy1bst1tuted

heterocyclylalkyl ring, substituted or unsubstituted heteroarylalkyl, or substituted or

1

unsubstituted heterocyclic ring. According to one embodiment, the substituents in the
aforementioned “substituted” groups cannot be further substituted. For example,
when the substituent on “substituted alkyl” is “substituted aryl”, the substituent on
“substituted aryl” cannot be “substituted alkenyl”.

[174] The term "protecting group" or "PG" refers to a substituent that blocks
or protects a particular functionality while permitting other functional groups on the
compound to react. For example, an "amino-protecting group" is a substituent
attached to an amino group that blocks or protects the amino functionality in the

compound. Suitable amino-protecting groups include, but are not limited to, acetyl,
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functionality. Suitable hydroxy-protecting groups, but
are not limted to, include acetyl and silyl. A
WO ea@nsloeys pr ot ecti ng group” refers to a substiPpCEMmM206§002204
the carboxy group that bl ocks or protects the carboxy
functionality. Suitable carboxy-protecting groups
trifludedadets], mtiut@{yealrbe)hyll i (BOEY tbnnzyl@kﬁ@mﬁ@ PCBz) and O-

th t t hyl sj | t h I
ﬂuﬁ%¥glq%%%¥%§?¥‘¥qalr ; Ilﬁylét nM@SI y e "hydroxy-protectlng group”
refgrs (tB é%gﬁsgﬁgéﬁwéfomt;)&?%@ l’grou% ﬁlraf blocks or protects the hydroxy

troph fen
fun@'&l@ﬂﬂlp,h eSvitapleobphrory pratdiiple, groiips, dmtthark e dirhtied fto,kmclude

scepflani 5k A Dby wptectiGe g BrgeBop 4 S GHRRo e carbory
gro gﬁa]ﬁ'tﬁo& YrR§iests HORALYLY PncfioRaRts., Shiewle’ @érbexﬁﬁﬁﬁectmo

Treating” or "treatnent"” of a state, disord
groups contlidej obuti nateudws: Lindivg] t01) @He@lér&(?zﬂ?@ ocyanoethyl 2-

deh’é’i{ bl%@ tﬁ}%’le g%@?%a@aféﬁ%a% A tﬁ)\gr E-g%-g%}}l?x}es%l% nyl)ethyl 2-(p-

nmd)@l{ﬁiy%lf%yl)dﬂhﬁ M&bﬁ&iylﬁﬁb@ﬁhlﬁ@yetbﬂ aftidettat @ald Wie likedFor a

predi'sposed to the state, disorder or condition but
ge@@dslemmhpetof exgleptingngieupy awl ttmragﬂectqenT cW Ggeene, Protective

subcl j-n t or
Gmu ﬁ&inp %ar?‘?c ?%&( @n%]ﬁ]%g% ?%1%’ R @at €, d| sorder or
C oNnpli75i OfTrehtitgy" or Arégtment @f astate disordeg of tenditneihcpdesnt

of the disease or at |l east one clinical or subclinica
syn{ﬂ[ 8 {Heprggqntlngroq gte;lg}/mggt}ie rRPFEFISE GO 15[) Qae dqrstgg%eec linical

syrh%t‘slals SFOHS | Bl r(ﬁﬁc;rﬁéls bPRoit &h ﬁe%léﬂlﬁ% 1ﬂ'a5§tfb§‘&"t tRdt may be

tion or east one o therr ni cal or
affBetbd Ivithi oalprexy{sm‘s@i'rm thel ¥@je, Therdarnaf cdnditoonabstubpeschot yet
to, be treat either statistically si.gnifi ant or
xefengast GITepITEHeor UEHBE] pBot B gl e tisBlder or
cofdlitysd; ci an. [180] The term "subject” includes mamal s
(espécial |y humans) and ot her ani nal s, such as

donekti] c(iannhthntmg(t gtate tisorslenen Qpngéto@, i-mictRsting ot gadgcing
e BRE i Ot SR b pRELTRLD ST Mol bt

or amount of a conpound that when adm nistered to a
sub ect for treating a state di sorder or condition
1781 i 63 emticving drer disease jeh japEing Aegipssion@f the state, disorder

or ccgrt?i%o@lpo‘? Ut {58! dn¥ of tileBCdinYd1 B RIBBinicif slhnptedhs/
[179] The benefit to a subject to be treated is either statistically significant or

at least perceptible to the subject or to the physician.

[180] 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).

[181] 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 "therapeutically effective amount" will vary
depending on the compound, the disease and its severity and the age, weight, physical
condition and responsiveness of the subject to be treated.

[182] Pharmaceutically acceptable salts forming part of this invention

include salts derived from inorganic bases (such as Li, Na, K, Ca, Mg, Fe, Cu, Zn, and
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dependi ng on the conpound, the disease and its
severity and the age, weight, physical condition and

w0 emposnseyveness of the subject to be treated. PABB2005/002204
Phar maceuti cal |y acceptabl @salts formng part of this
invention include salts derived frominorganic bases

M{é)? UgGHs age L(Jr an ba%% g%uch M NR-diatetythyl@edMhine, S lukdmine,
Su

organi c ases
muhwanﬂm@c ehqlirxet Hyjdeswidi, amdyel,ohgptydmamn enetformm benzylamine,

ieth e, choli.ne, oxi d di c hexyl am ne

Vit A Dasm e st DAL Gt 2 S BREadk dfcinol,
anaaﬂhfeﬁyl %ly&iﬂb aéalt@%?%uﬁaﬁuﬁﬁn@%cﬁis hdh@nylyahie Blanine, valine,

gl'ycino p enyl glycinol), salts of natural amno

letamed SISOEuclhe,astogbwm etyrasimeni oysting akysieine,| sediiggine, proline,
i.sol eu

h ﬁg)cx% ;gﬂ# inga ] hi aa{s]:ef %lﬁmm%ﬁ% neh XI?& %1 gXﬁg 8fL f¥t-natural

anh lakidk N&uch|a¥ D-HOmedS & fibBEmted N8 rabiﬁl@), ,sa1$sabﬂ guamﬁdme salts
non-nat ural am no acids (such as D-isoners

ofsaspbstumtedt gamihia (Wharpiasthe sbptitienss ag selpetpth éroné Aifre, gpino,
t
A3 o HRALB, Do et o e S, and

al@hitay kalts. a0Men pharmaditivalls uht&ptablet eits ammdﬂ aeidl sdlition salts
and alum num salts. Qher pharmaceuti aI ly a

(where spprapTfek SEdi & swihetes rﬂﬂgaﬁeﬁ»splmﬁ ftes, a%&ﬁﬁ‘l%l&eﬁt i?ffates

hy%ﬂﬁﬁhﬁés %ﬁét% ﬁﬁ?h dsnﬂrfff Retatd)NATRIAR! £leaRB) G#h1eS AhBRrates,

borates acetates SUCh as
submnaﬂes; rprahn@a:texg m)eihanemulpmnetss, hmzcemses}hcylathab@@enesulfonates

aSB‘ér %;: % Ce@g}cl?%ﬁi}atgf egn(P glgﬁtl ttg%ﬁffsf on ?tn %%ﬁjelégglgnat eg'utlcally

acBbHERE QARG SRR But AR0ndtSiRBdA iR uhRSnary @innéilien salts of the
phar maceutical |y acceptable salts include, but are not

conipwiunds of the W@@f@ﬁhwﬁ adlvtdmlides snpliel srlphptes EBreBATNMS! or
t t
oI5 LR AL e B0 ot 2

pré&me Pirdehors ainthidef Yube aronmau rlhdﬁteﬂf tbh ehyarechéoride, maleate
i nvention include, but are not ted to,

mpffanasaHpee.d e Ox3lelF e aSECCIRAS h aﬁé%‘@g aife, DEREAUG e, salicylate,
b Qgr‘fés{ﬂ%r?al’tei,énatg&h ot S.qidApFRALR, salicylate,

enzenesu néphthalene- 1,5-disulfonic
aci d[l8B]L8Bl}aereauﬂaaikyutaccqitdxble asndwd:sabhduémlhi}@itaiss and other
i ncl ude hy at es an ents of alliz t on

s G0 égy% Ll@,ipgpéiu gggllg)g oarfpopﬁésr %ﬁé@ glizﬁsen 1nvent10n
m! ”'gifec u%o‘?%té'@\)htﬁ Qﬁﬁﬂﬁ@io‘(zﬁhﬁﬁec\ﬁldﬂ 'aleﬁéh@&ﬂ%rﬂs 1846 methods known

ar wei ght sol vents using net hods known in the
ingh¢ art.

Pharmaceutical Compositions

[184] The pharmaceutical composition of the present invention comprises at
least one compound of the present invention and a pharmaceutically acceptable
excipient (such as a pharmaceutically acceptable carrier or diluent). For example, the
compound of the present invention may be associated with a pharmaceutically
acceptable excipient (such as a carrier or a diluent) or be diluted by a carrier, or
enclosed within a carrier which can be in the form of a capsule, sachet, paper or other

container.
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Phar maceuti cal Conpositions [184] The pharnmaceuti cal
conposition of the present invention conprises at

wo e@sh4wre conpound of the present invention aPdI/EB2005/002204
pharmaceutical |y accept abl @ exci pi ent (such as a
pharmaceutically acceptable carrier or diluent). For
exarmis], Ehenglenelyanablefcatiss BERAE Hut aiveRlingted BYywher, salt
associated with a E)har maceuti cal ly accept abl e

soBkionpi aerhols mekyetylemecglyeale pobyhysiresyethonylptedrcagier oil, peanut

m%h 1{7‘%]8 %Yaéi% ﬁi@fosﬁeﬁ&}ra ba es?&logec' %ﬂx ! H{a%s?sﬁ.ﬁ? czgr'bglrlate sugar,

orm’of a capsu
cyolode»tthﬁ; ampkbt;é;l megnebibifibitedrntepille Sgel)afunﬁ ugatrgalbd:oﬁnp adsarciage EfRaric
| t | ted t t
ac Crdggvghgl yhgt %‘E & gell%%qr%,gf ﬁly|ag}¢e\§%ty§é%¢sz ?atty acid amines, fatty

acﬁ?l ?{rmﬁ%f;?éél&dé%oxé{dcﬁt QfL1GARIES, O%tgarlrtaegﬁ@ﬂfbtl Oafty Qe{ci&’ € esters,

| act ose, erra al rose, extr

poh;mgtye:hyl@ne d@dhmy&i@yl&]ﬂgh]se am@/pdﬂm’zl'mytpyrmhdmwl ose,

stearate, .talc, gelatin, agar ectin
ac ag(r?gé] sthegatietgridifu tql@(?dé‘f’ﬁl&fs R‘)?PStg]Pﬁ@F S5 miiterial, such as
gl %&%teaﬁa‘té d)lcgl’?ce@ﬁ' | Hstedratb! éloﬁ’&dncﬁlxeﬁ %\HhYa #5k.d
amnes, fatty acid nobnogl ycerides and diglycerides,
pent[é&?]ytThq mbhrmmmtycahcqomr@gtt@ns mapfolabsoxwtddyl em@,0r more

o SRS G, SR AR R AP YS! S00Bibd Bl

@inlgadgents U}&’@séﬁmg'a.‘g@ﬂé ydaltﬁﬂﬁﬁﬁﬂﬁ@doﬁgi‘oﬂhetgﬂ 1){_1%%% buffers,
i stearate, alone or mxed wwth a wax. [187]

wﬁﬁ@ﬁ%@ﬂﬁ%ﬂﬁ%ﬁ;ﬁg@m eonaals, ar aey pere m@lb péthgrforegoing.
t

l‘g\ég{ht%nﬁgk%gggzﬁ t%HHpBQ })13[ o??n%qg{?é?’l@ eﬁ tn%y(lgéugo%élﬁl ngsrtl.)aass to tprov1de

qu|[IIke sstainet oadelayal reﬁbé Sf tlhe mcm\ra‘ ingesdenn gﬂ@)@mﬁhm@tratmn to the
sure, buffers, et enj ents, flavoring

a
su ‘é Yeemplgyge Rreced urg O g)df%ﬁ,a ation of the
for ¢gedingrye Bﬁarﬁﬁ@édmﬁle e&mg@ém&gnep%ﬁé ?gé\%lelgemtvgﬁtlol? may be

|nvent|onma fornul ated so as to p
prepasedaby @dnvamtloddl tagtedques) egs @s dfesctxﬁed do tRemnginur @teé Satence

anf s Dl 207 i o " bbb v IR e sy Tor

ex@lﬁﬁ]&oﬁietdcﬁﬂ§ cOhpbiiRl Phaseanixel Wﬁlﬂi taferRY dRtteRSRASREer, or
by conventional techniques, e.g., as déscribed Tn

enflepachyithin: a TrsicsCVhigk enanbe Br thetfose offa amamﬂaceyapsulzoaahhet
paget a(r)’rIp %tggr?’ch&qgélgé}' %%Btthevx lr%u'ar @veg %\5 dkiuenebnt maylllae 2 solid, semi-~

active conp can
solidr 61 Bduid Qhateliidluthedadyy ag aC\whfdlégrech;ﬁent, or medium for the active

compound. The active compound can be adsorbed on a granular solid container, for
example, in a sachet.

[189] The pharmaceutical compositions may be in conventional forms, for
example capsules, tablets, aerosols, solutions, suspensions or products for topical
applications.

[190] 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 are not limited to, oral, nasal, pulmonary, buccal,
subdermal, intradermal, transdermal, parenteral, rectal, depot, subcutaneous,

intravenous, intraurethral, intramuscular, intranasal, ophthalmic (such as with an



10

15

20

25

30

enclosed within a carrier, which may be in the form of
a anpoul e, capsul e, sachet, paper, or other container.
wOb@e/osdees carrier serves as a diluent, it nay PEI/EB2005/002204
solid, sem solid, or liqui2d material that acts as a
vehi cl e, excipient, or nediumfor the active conpound.
ophbRlBfe! J0hRidh9 P AbiFBal (BichDR Wil artbpidalofinn@itRNThebral route is
solid container, for exanple, in a sachet. [189] The
prpfigeedrmceut i cal conpositions may be in conventional
for f I S : S
sol U3 bheol S BAEREGRRSY, gl B Befigy AELBAT ubiets, capsutes
(s@p Rk ihasd pelntn), [diQREs (doataimdhg eheoicta@dningicdichaid powdEYorbgellet
any route which effectjvely transports the active
foereipmﬁles ndt legengeve deblsts, WiRSEES. | ¢ Fanstikes ¢ baving, salereanidor a
i i . = t .r' i it. .
cof el et rter P ST BABP PR AHT PR ) plfarion.
Prbfgtabde earrieds fbr tublets) drapeey bakapsnkes dhcludeulaomeg rcgrnstarch, and/or
buccal ubdernmal_, .intraderpal, transdernal, i
PP SlaE ey A SYryRek glfir %Pé‘d%?t‘{se‘ggb“c?é?sa‘ﬁ 6 svertered ¥efutlg can be
enifiby@ur ethral . intranmuscul ar, intranasal, ophthalmc
(such as with anophthal mi ¢ solution) or topical (such
- as VilPh aAtppicehltademthminndy bEhprepamil byutoevémional tabletting
referred. [191] l iid oral. formul ations i nclude ut
relfloRauney oraa ) o deuve dapanad (PR ety or salt
th&ebD! 28, m@r eflesdal( §iPBdRI dd:Nde t(ARrARAR)YVE.J B8 adicestrydtdlline
er or pellet form, troches and | ozenges. Tabl ets,

ceﬁglggfe d4viest®% affs ung snedifiech gelielpse gHay @C'é?llLSikl@bh?@{ dte mg
ey u e O Soalhes ML, §prBL2 REMGFRTH0 T, apagprox.

0.9 aly f£yBeddnagatgceride (wap ayblastidizr“]e@ fordind @etioge, |
cornstarch, and/or potato starch. A syrup or elixir _ .
can [B&luddguidnfopgula 0%’@?]&(1%%\9\@@ R dnifedhioe F RS smpdsions,

[ ; A i C . I ..
sof PARuE dnd kAt iNCHBITNAS SHB o5 (2ol o BOPEARARAE Hiauid
sufimmeion#\ot sohetimsnpound (as free conmpound or salt

th ,— 250 col | aoi dal sil.icon di.oxide . . )
herI38hy ok pardResiapnhiedlibg. Pyt aRily Sutibl g igisgiable solutions
or(sO¥pen8ibhs, ) prefefdblyHquadds kbigRoxewlth s SctBlBompound dissolved in
Ac-Di -Sol*(r)), an((]:l 7.5 ng magnesi um stearate; (2)
P raxgylatedoasior adpr ox. 9 ng Mywacett 9-40 T, and

appr ox.

Methods of Treatment

[195] The present invention also includes a method of treating a condition
that is regulated or normalized via inhibition of DPP-IV in a subject by administering
a therapeutically effective amount of a compound or pharmaceutical composition of
the present invention.

[196] According to one embodiment, the present invention provides a
method of treating a metabolic disorder in a subject by administering a therapeutically
effective amount of a compound or pharmaceutical composition of the present
invention.

[197] According to another embodiment, the present invention provides a

method for lowering blood glucose in a subject by administering a therapeutically
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0.9 ng acyl ated nonogl yceri de (used as pl asticizer for
filmcoating). [193] Liquid formnul ations include, but
wa@e@onate2d i mted to, syrups, emul sions, soft geCEHIB2005/002204
and sterile injectable |iqd8ds, such as aqueous or
non- aqueous |iqui d suspensions or solutions. [194] For
effemties taaioaint afpd icoatpoand d@aphdridteaiticyl Sbm%)@d@ﬂi(ﬁl dfethe present
. injectable solutions or suspensions, preferably
10 ﬁh@@us solutions with the active conpound di ssol ved

i n y i . . .

SO IR GRS oRbmb IR0 TEGRIERice o
methedtof iigatng @mpk 11 drabethain hsubjegubphdimsteriog aethéapéeitically
ia inhibitiaon of DPP-1V in a subject by adm nistering
citpefit PRiRdt o€ 49 mBP PR 9 DRt ol oML BF Drosent

inP&dfogaceut i cal conposition of the present invention.

[19(% According to one enbodinent, the present
i nveldPPlomMgpondingltasyed anethhioemlbddimertathierngesanhiay edimini provides a

di i bi,ect by, adni ni L . e
iR 9p Sk ey tay Rlieory TR AGH 159 sBhiseuadpinisering o
tha’ragmmalw bfifSctive aRIBBASHT d Qinfunt B pRABHBAIHJaNYERLIsRIbN of the

[197] According to another "'enbodi nent, the present

m?ﬁméﬁW@ﬁhmprovides a nethod for |owering blood glucose
h Zﬁg]bj BEL Cpﬁ%ﬁd@é AhSthEl énqlgoa?mg?t, tallle éaresent inventi,on provides a

t herapeutica t1ve anoun offpound™or”
methad W ¢eating ahpansdpfasiiig glucede (IRE) ph esatedt byeainhi@ltering a

198]. According to yet another enbodi nent, fhe present
th%fﬁ%w%h e%ff%lw aBouRt ofet sruePaynd of gharmgeutipgkeqnpposition of the

prggeﬁpﬁk,gﬁi(}nn a subj ect by admi nistering a
therapeutically effective amount of a conpound or

phar[gfitle A éoorling tny snothenenfodimentpthe peesent invemtiongmovides a

9 ccording to yet another enbodi nent, the present
bR 1 B 06 e et YRGEEIGTeriR e § RGPIEHp Y rsipisieing 2
thetap& RS ally SN0 aRolhiTDa dompduad bl §H§mﬁxe@fém BB RIHOADS the

a therapeutically effective anount of a conpound or
prefeat muetdioni cal conposition of the present invention.

[202] According to yet another embodiment, the present invention provides a
method of delaying the progression of impaired glucose tolerance (IGT) to Type II
diabetes in a subject by administering a therapeutically effective amount of a
compound or pharmaceutical composition of the present invention.

[203] According to yet another embodiment, the present invention provides a
method of delaying the progression of non-insulin requiring Type II diabetes to
insulin requiring Type II diabetes in a subject by administering a therapeutically
effective amount of a compound or pharmaceutical composition of the present
invention.

[204] According to yet another embodiment, the present invention provides a
method of increasing the number and/or the size of beta cells in a subject by
administering a therapeutically effective amount of a compound or pharmaceutical
composition of the present invention.

[205] According to yet another embodiment, the present invention provides a

method of preventing or treating beta cell degeneration, such as apoptosis of beta
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[ 200] According to yet another embodi ment, the present

i nvention provides a method of treating inpaired
wo 2wbiosg2yl ucose (I FG in a subject by adm ni SPEF/IB2G05002204

therapeutical |y effective afount of a conpound or

pharmaceutical conposition of the present invention.
ce[l20it]a shbfeot by Bdmintstatets @ihetdpetti@ND Ut ambdi oPLeS&Mound

invention provides a nmethod of preventing or treatin
Ofwglﬁ%me%@ﬁp%npwwwﬁp@mesw Hﬁ@ﬁil‘?n-st ering ad

t her t : I - a_conpound or .

ph ar[%g?; ujé{i&?g}lﬂ% g;n%eg glﬁ dt)t;ﬁgrnalgg&@ﬁgﬁptrhg & g?#}%ﬁ RYVEHtondpovides a
m¢thod] ofAdoamtiog nipatlo iyteke adiedrdes embodiumat , by hedRieseMs a

' iy i d a nethod of del aying the .
R i T RREETIG Y S——
prés¢REinténtdnabet es in a subject by adm nistering a

therapeutical |y effective amount of a conpound or

phar A&de A gcerding orysd siatharendfodithent pihe pessenti iﬁx@iﬁibh @E’ovicties a

i.ng. t h nbodi nent, the present

G2 SERRLCUARL & YeluRnpl Der Sabod Tent (1S SNt
ampuaPs R Sindibuddl of PierinAsdttichl dogfHdkHioR f feREedcht %ﬁ'vg%ﬁg;

to insulin requiring Type Il diabetes in a su . /
admil#?8t d¥soprging toryst apss rie@énoﬂyn@ﬁfthcprasfentanwnbn pfoxtades a

. phar tical. conposition of the present,
T OF Pe Mo FRECH, LiRnE SRS i oectc R sliaering o
therdreupealyestfeciiny andum of preomipdesd &r ﬁ[féhh@&uﬁf:al'cﬁﬁfp%%ﬁbﬂ 9f the

the .nunber and/or the size of beta cells in a subject
PreSentdRYSONCRt eri ng a t herapeutical |y effective anount of

a ceppEqu -Ig:,l}gr ' ey f_th .

pr esent ?%\(/:gﬁ% i on.})gfég)?]t' ér%@-lé) 8§§| ng’stb%b I?/eg?n?él}lvgflﬁg? provides a
meghfisodf rteating tdyelipdesianin iansbiddt chyd pi@Higdesna an'ﬁiel’@ﬁu@éally

reventing or treating beta cell degenerati .on, such as

effa%lc}’& %@P‘él%o?fr Be?%\]a%(f"\”g, o ﬁ’gﬁmﬁ‘iﬁ'ﬂ% PyetPhi af gie present
inventidier apeutically effective amount of a conmpound or

phar maceutical conposition of the present invention.

[

20631 OAc dseairling to yeyamothen sbedinemh dik presdnt inveatign Eﬁﬁdes a
DL B0 U ISR i BB 650 LS. o o
subfjdverigp edinigstbliyg of flegipendcdRDeectdfe 8meMPOFN Bhpound or
pha%rﬁggera%%gluctoim%%lsitigg g?%seiptrésggt i(r)lifer}tiréﬁ.

[211] According to yet another embodiment, the present invention provides a
method for the treatment and/or prophylaxis of a disease selected from diabetes, non-
insulin dependent diabetes mellitus, impaired glucose tolerance, inflammatory bowel
disease, ulcerative colitis, Crohn’s disease, obesity, and metabolic syndrome in a
subject by administering a therapeutically effective amount of a compound or
pharmaceutical composition of the present invention.

[212] The compounds of the present invention 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 abové, e.g., Type Il
diabetes, IGT, IFG, obesity, appetite regulation or as a blood glucose lowering agent.

[213] The compounds of the invention are effective over a wide dosage
range. For example, in the treatment of adult humans, dosages from about 0.05 to

about 1000 mg, preferably from about 0.1 to about 500 mg, per day may be used. A
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present invention. [207] According to yet another
enbodi nent, the present invention provides a nethod of
WO e@aniaees obesity in a subject by adm ni steri nRCHIB2005/002204
therapeutically effective &rount of a conmpound or
phar maceuti cal conposition of the present invention.
mB&O&kfeﬁﬁﬂé’H@éz{gQ & Obyet 03 ght%r AP 230 'BBtper [dA9. BY 88&dMing a
I nvention provides a metho regul ati ng appetite or
regmnmcﬁon gatsents b nyayi frﬁqaerﬁlyblyesmcewrsa@rhagnsw% iarhggteer dosage and

eutd.call ect unt a_conp. und
AP RE SR pileSEhtyicis BRUEG 455, dBull ThRJSAR dpraee will
de{paﬂda]upsﬁ GRé Ghétd bP a&lﬁimﬁfhﬁbﬁebn GHD GREHEY tdesﬁdale fBFn@ S8 Nhich
i nvention provides a nethod of treating dysluﬁldeWIa

adnpnigtosesh| the sublgclatibeitecetedi ang thet bedvapeight ©d] thg subject to be
ftgdectlve anount of a conpound or pharmaceuti cal
corrp05| tion of the present invention. [210] Accordi ng

to yRi4pnohdeomponnidi sfethe, plebeht dhesgioh ce[mveéltdmpensed in unit
prOV|des a nmethod of treating functional @gep3|a
dasaes foren icpmptisige ereyBvAdOUS Prfldr naboytnl (0smgj elcacthyp ingredient

toBALN A S% a%eﬁtﬁ%ﬁﬁtl Cg EdplabR dafride ef it M?s g ount of a

onpound har mace conmposi‘'tion o e present
|nvemmSano@%élﬁnﬂmcmndmh@}bm(ydt1ﬁmd1m@ﬂnﬂnﬂo@rnEnmdanml

o gisBAERT Can B G rah 05 e bctoant 0L mee Bregegably from
a‘rfoﬁPWth% Retissut 280 ‘%%1 ek cHGRRAGEN Edlﬁi)@@ehﬁ?' a Pﬁiujrﬂat:é’tﬁlcally

i mpai red glucose tolerance, inflammatory b
acgepteleds earngt cedilitene colitis, Crohn's di sease obesi ty,

and dro n.a subj ect adm ni sterin

£ her BaEfi Ph Frg b ol dnd AR ahees bbbl B fonitufa of
thp havénmieofUvhichl o€ aiRafitiation 18idetddecidnfsa donva¥RAt by hetabolic
[ 212] The conmpounds of the present invention may be

PIagRiFes bebre dbecemingnactval phampeeioaicpl substueah Im saewsel. such
prgfhl'ugg% 118 AR N 1 d@ﬁ@é‘cﬁ%& o?rlzf (ﬁh}g nﬁa(.rsf A" 1 vention, wh10h are

|a ion or anellora various |seas
readiyt canvedibébiavweyo @toga conlpyquarnd|of tith iabedtivg, Cbﬁiﬂ'entlbﬁﬁprocedures

obesity, . appetite regul tion. or a bl ood gl ucagse
fOF R AFioRGUIL PrpaRigh haVERHD LRSS GTITH S e Apteslhed. for
exAhpIE Tl BRbibY 67 PMREus, ¥4 .98 BIR¥BARA, Flsevier, 1985.
[217] The invention also encompasses active metabolites of a compound of

the invention.

Methods of Preparing the Compounds of the Invention

[218] The compounds of the present invention may be syﬂthesized according

to the general scheme shown below:
General Scheme
Step 1
RI—H + /X\Q/NHPG 1. coupling RVX\@/NHZ
L 2.deprotection

(1) (2) ()
Step 2
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range. For exanple, in the treatnent of adult humans,
dosages from about 0.05 to about 1000 ngy, preferably

wo e@anaibeut 0.1 to about 500 ng, per day may beCT/EERG05/002204
Anost preferabl e dosage is3about 0.5 ng to about 250
ng per day. In choosing a reginmen for patients it may
frequently be necesd;ar;;( to begin with a higher dosca\geR2

ang Npe condit I s cemtiber control t reHH
IEHsaThe e‘kgc dosa Wi TT dependrlpo
admi nistration, on th‘e-\t herapy desired, formin vvh|

adm ni st er ed, the subj ect to be treat ed and t he body
wei gt of the subj etk to be treated. [214]((he

QIR O o MBI E8, L ol RN B8 e SRSAR o tbthone

uni t dosage ormc

sulpbOylsrgnd D-methiyl mlplﬂcg{yw Iaﬁﬁl PA RAIrBRELINE Efdu ? (such as —-BOC or
fBar maceutical l'y acceptable carrier per unit dosage.
'CF 915] Dosage forms suitable for oral, nasal, pul nonal

0! odTE0° (e R RATITLP KA GRTLE BIEBHSD By AT B gp in

thet @rtab@m sREID approadi it bﬂmmnnpthmgém)al a@mémlﬁd swtlalﬁb gbl%v]e An
bl r diluen

PR PRI ol s i

inteONaIRHE df ﬂfnﬂdl‘@f?!)n’?ﬁé‘&dn&ﬂbd WBaGH BR ¢ Jté‘étéd’{b yield an

undergo chem cal "conversion by netabo ocess
intgrgegiate pé foniwy (Re ﬂomopmmfafoumlg. (I:)acbanshﬁbxslﬁanedaby cbopling

1nt EERLS’O%I%&UIQ?P{} wi | _ be fun_ctl onal deri vat i ves

a conpoun vention, which are readily

conm(l]l Dt efetablyy iedch bﬁlﬁ}fhn@ 1S HAUR D ePlorh &€ ir méeﬁkééﬁee of a

Conventional procedures for the selection and
baﬁ?r epatisd rbaéFS duflpde| Butprerimey Hwited ato, viegieay eamines (e.g.,

f Pr.odr
iEATEeg bt & TP F60h, B HGR, VRIS Gfeg® The
comimgnmsassam@pmﬂly@ﬁmﬁbd iresn mﬁzrﬁ aolcoﬁ‘/@ﬁtpmgts @étl%ah?&gﬁ;ran
P t ounds o
din %@gﬁ(ﬁ"’gﬂ“ fg%ﬁh?da@%gﬁﬂégg&ég%ﬁsﬁﬁ@eﬁngsent i nvention
may [m%Z Yk Q@%}ﬁfgdseﬂﬁ&fé@ g Qb dfs gsnEy &n BERETES and the

shown | ow: ner al
compounds of general formula I can be obtalned by other methods known in the art.

[222] A compound of formula (I) having a particular stereochemistry for the
cyclopentane or cyclopentene ring can be prepared from an optically active 1-
aminocyclopentane or 1-aminocyclopentene of formula (2). The optically active
compound of formula (2) may be obtained by resolution, asymmetric synthesis, or
other method known in the art.

[223] The compounds of the present invention can be isolated and/or
purified, such as by methods known in the art. For example, the compounds can be
isolated and/or purified by distilling off the solvent in vacuum and recrystallizing the
residue obtained from a suitable solvent or subjecting it to a purification method, such
as column chromatography on a suitable support material.

[224] Salts can be obtained by dissolving the free compound in a suitable
solvent, e.g., in a chlorinated hydrocarbon (e.g., methylene chloride, chloroform, 1,2-
dichloroethane, carbontetrachloride, and the like ) or a low molecular weight aliphatic

alcohol (e.g., ethanol or isopropanol), which contains the desired acid or base, or to
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Step | RI- H+ (1) (2 ) (3) Step 2,2 RI' x y NH2 + A
- R ,cy NHN(3) (4) (1) wherein L and L2 are
wo eawiong2yr oups (such as brom de, chlorine, i ORPCTER2005/002204
O t ol uene sul phonyl s and O32et hyl sul phonyls) and PG
is a protecting group (such as -BOC or -Cbz). [219]
wiieh tBMearHadsci@lor KHses @hdnl dddeBNTHE SBEERAM $8krP¥e obtained by
met hods known in the art. One such approach is shown
filtesingh ee-pepipitating predipitatiog sofeasonisolvent fan theadstitiedsait er by

oxAppiafid a8 oMent e Sail o R Sy v e EBFE B BC B are v
bepifedii@l ogdby hbidifidationl6RfoHRCHeE dotapouBid vafich, in turn can be

intermediate of forrmula (3). Conpounds of forrmula (I)
copyprtedantomtbsralts- by coupling internedi ates of fornul as

(3) (e ] f c L.0g. keactien
o Jortor HeFeretha’ BALEL Aated 7R o 3R Bl v
meéthodsukiegwib tid ch}lw ertn slic)hl ﬁmﬁygtdllizﬁtioﬁ ?Bih'g a;roWeﬁféi(%i)%ﬁ as pentane,
(e.g., triet am ne), carbonates (e.g., K ,
dlf(ﬁtg‘?ﬂ]r Bt é%fzpr%ﬂyéfbj ﬁnﬁ%% thlgwieme rﬁﬁlprwa@sy pihyhacetate, acetone,
m&BAL OBBardie Y O?QACJI,V ng{e oroEE ‘il?éip @&ngﬁgfi(t)ns?o'o}(ergolumn
such ‘as tetrahydrofuran, dinethylfornmam de,
chaonpétb grapimevduag elnmamedomsibi¢auged snd dHetiegthe doR#d] withaolvents such

os R B BT R R RU=C o Ee PP 15T ol or
thebtahbiggkidng. ot her nmethods known in the art. [222] A

compound of formula (I) having a particul ar
st erlédehdialgnephs qof & heorayaind peh tfemanlo (I yoinnpg npahef this

. LD f tical,l ti 1- .
ko 5 T HBCE M0 B S BB, S, s
cob@itionsT (eeg. OB vaGidgytetpletavi@e O RPRLHNG 66N fh8H/BH IR 1) oEHling)

He obtained by resolution, asymmetric synthesis, or
and with various solvents. For example, polymorphs may be obtained by heating or

melting the compound followed by gradual or fast cooling. The presence of
polymorphs may be determined by solid probe NMR spectroscopy, IR spectroscopy,

differential scanning calorimetry, and powder X-ray diffraction.

[227] The invention is described in detail in the examples given below which
are provided by way of illustration only and therefore should not be construed to limit

the scope of the invention.
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ot her nmethod known in the art. [223] The conpounds of
the present invention can be isolated and/or purified,
wWGeowh/0as29hy net hods known in the art. For exanptEIB2061¢002204
conmpounds can be isolated &hd/or purified by
distilling off the solvent in vacuum and
recrystallizing the residue obtained froma suitable
sol vent or subjecting it to a purification nethod,
such as col um chr omfyeEniediatessui t abl e support
material. [224] Salts can be obtained by dissol ving
the free conpound in ajraiirh@Blste §0! vent, e.g., in a
chl ori nated hydrocarbon (e.g., nethylene chloride,
cis{ib)et-0FBOG-Amiflecysiapieh b2 eatehlacarbospidbanid et r achl ori de,
and the like ) or a gﬁylnnlec &E|ght al i phatic
al cohol (e.g., ethan 8 ropanol) whi ch cont ai ns
the desired acid or base, towhi ch the desired acid

b dd th i
S ¥REF2rT R Redireilats bty - S Bonh K Ao lfigh R g Touny
dleﬁﬁoﬁﬂé YA o 60,4 Bﬁnﬁ?% trirn (198! thi)Obasbadded Ap@nahj f0a stirred
the solvent. Salts obtained can bé converted to the

sofutin df4s2oyatiersid(22alhent-Soenetirone (60i & SEXB |n@n01|)ﬁﬂ§thb’l?@1me

(558, AR} SRR E AL e oo

mPUdt&o8in ®hipetatiit.i Bhd iséa@tltkSrﬁnﬁﬂﬁfB Wis slRr&DaSs daothen 4I lin at room
the art, such as crystallization u5|ng sol ven és such

teg@e@@ﬁpa'ﬁl@ soliyeat W cxanesgted padss redised prasape an the residue was
d1ﬁﬁ%<ﬁ5v‘ﬂi1%t6‘ cgano{nﬁ’)fsﬁﬁ%&hﬁ@& wu]%t\i?é% - ASES6Y i) AAUrAIL400 m).

anol I sopropano ror
TeoFbDAatexons, way dide (Na3 SOy cndt ©gpagated wislen gedabed‘rpreasure to

or silica gel and eluting t 0 I t
gigpdid gsof%%ma)wa%@%w‘éﬁﬁ%%{]ﬁéﬁm Zé\d{%gﬁ? 1705, 1455, 1331,
-h t e
15031 91.9 Of ly & 4 32/‘%16?1%@& ag/t‘f)m ROYiz) 28‘3%239 |99y, 2413b 6 (m,
1HIRra38-2.3¢1 (m, f1IGD)B133-740 t(rrple)h4§4+m%3(m; oH),e§4-b6©6 (m, 1H),
gre ar ed b crystallization of the conpound under
ditions (e.g., by varying tenperature of
yst al:l A3 NC n hee d A t
Sf\;egr ?03481} g@%}éﬂ%‘g@ ﬂfoc&&ﬁg‘frﬁ‘? pI% %/%?%W) a@lﬂ "PH 4 stirred
sodixici ofeStepy ifeheédige (3000, L4 rmlhel)cmﬁ‘ﬂammdo fndb hzmsvadded IN

gradual, or fast cooling. The
sy BeRetde A0 D B4 ST D PR HLes FULDghy heegetion
R 85 EQRY to 0 °C and acidified to pH 3.5 with 1N hydrochloric acid. The
mixture was extracted with dichloromethane (3 x 200 ml) and the combined extracts

were washed with water (2 x 300 ml), brine (300 ml) and dried (Na2SO4). The solvent

was evaporated under reduced pressure to give 31.5 g of the product as a white solid;
IR (KBr) 3408, 3222, 2982, 1724, 1681, 1504, 1392 cm™; 'H NMR (CDCls, 300
MHz) & 1.45 (s, 9H), 1.87-2.03 (m, 1H), 2.37-2.60 (m, 1H), 3.49 (brs, 1H), 4.60 (brs,
1H), 4.49 (brs, 1H), 5.90 (brs, 2H), 9.01 (brs, 1H).

Intermediate 2

cis-(1)-3-N-BOC-Aminocyclopentane-1-carboxylic acid

HOZC\O/ NHBOC
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differential scanning calorinmetry, and powder X-ray
diffraction. [227] The invention is described in
waledoaiokoseh t he exanpl es gi ven bel ow whi ch are peDB22deEd02204
by way of illustration onlg4and therefore should not
be construed to limt the scope of the
Methoddd on. | nt er nedi at es I nternedi ate 1
c/ 5-()-4-iV-BOC- Am noc ent - 2-ene-| - carboxylic acid
ToosedutionpRintsrsiedister 1 (15 §.- @{)O\M) Jﬂ&mbth@y«ﬂl @P2 ndl) wWahedded 5

0 O By Ayl b g o v

2 hdated)o(rifﬂempeﬁ?atuteo Thesédtdly® dwaO theni ierefl off and the filtrate was
) - 2- azablcyclo[z 2,1 ] hept-5-ene-3-one (60 g, 549.8
COﬂ’fﬁﬂﬁ)ate pled Tegneedinressig 3o sivg, 146D g of themspyuckagla white solid; IR

(8. Bﬂﬁi hyhée jagpydiedi Ags (1_?543 f403541 84 TR )H'I\'E‘Nﬂifcééﬂ?soo

‘roomtéenperature.’ The' readtion m Xtu
Mle)BrletI (k09 EBndEher0dnd) 5a1), 2.00:D.3PERETHY, 2B-3.00em, lH) 4.05
sol vent was evaporated under reduced pressure and th
(b‘iseéﬂhﬁeg%&élﬁput ed with EtOAc (800 nl) and washed
M prater (3 x 500 m) and brine (400 m). The EtOAc
extract was dried (Na2SO4) and evaporat ed under

Stqediua@&dipi-Q\SBGl(EAfzﬂn@d/@Z 2 113héptafe-3-bhe.CryD odlaHoR 6 Bis-(+)-2-
white solid; %KBr 2979, 1755, 1705, 1455, 1331,

N-B§§5Azahigyrl 0[321211ﬂ #ithrStene-3+ oS OCmal 89023 0ompl), pbiineds from

Imgﬁgeéﬁg'_}; i (gﬁ 124;%@2% 4('15% gglg A W %qﬁféé 46'?9% fd% 1415 g) and the

miktdre was BRirffaifed Gmder hjnﬂro gél @Pssiite @W—p(si)) f8r 2 h at room temperature
BOC- Ami noc cI opent - 2- ene- I- rboxylic acid:

0
The qafAlEs e tegad eff gnd1the Hillraieeas cencenpated Smdimaedsced

T
prém%%)t(r)ﬂ%ﬂv a%l t%@@ 0%ure was tlnllrd raé%d’\g%ingéﬂgacqgi ﬁé%% 2982,
17pd, 108, t 240 tlB by 1811 %t LI5S, a5, ©dbdlead'; tH NMMR ariu013, 300 MHz) &

cj difi with | N hydrochl oric aci
L e 2 ele T bRl AP aF S S orahae (5 1FBobs3 (brs
131 ) and the conbi ned extracts were washed wi th water
H?12 x 300 M), brine (300 mM) and dried (Na2SO ) . The
Steqol v ein(FASV-BEpAndhed clopaenne-edadectylc addulea sidrrgl scdution

of 351 Snigmedidy 5408 Gl ateal) b FoB oo mas st £ sodium
hy(ﬂ%e:%% %ﬁpand the mixture was stirred at 50 °C for 24 h. The reaction mixture
was cooled to 0 °C and acidified to pH 3.5 with 1 N hydrochloric acid. The mixture
was extracted with dichloromethane (3 x 100 ml) and the combined extracts were
washed with water (2 x 100 ml), brine (100 ml) and dried (Na;SO,). The solvent was
evaporated under reduced pressure to give 9.5 g (97 %) of the product as a white
solid. The product isolated was identical in all respects with that obtained from
Method A

Intermediate 3

cis-(3)-3-N-BOC-Aminocyclopentylmethanol

HOHQC\O/ NHBOC
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MHz) d 1.45 (s, 9H), 1.87-2.03 (m IH), 2.37-2.60 (m
IH), 3.49 (brs, IH, 4.60 (brs, IH, 4.49 (brs, IH),

WG 200/0§tes, 2H), 9.01 (brs, IH). Internedi ate PCT/IB2005/002204
c/ 5-()-3-iV-BOC- Ami nocycl o3ent ane-| - car boxylic acid
NHBOCMet hod A1 To a solution of Internediate 1 (15 g,

Méihod AntSoldjunh borvblythddo(1.431803M8 nmely wad dddedto% fitt«d solution

e e T e i e
Steg)alt fhefdd ﬂ’%g efifajtetcgefneﬂ) A dquehid Frme (fdd I{lf)%E 6 °@’g§ g?cond

oncent r er reduced pressure to gi ve
lottdfesoﬂnmd botohadndle Whitd e, 3318 timolRwakBrjeds 8fet, 0 321491; the same

3 09%2 v 83'16 3'121% % %‘%g 65)[1@%%)% 011{)1‘)2:4 %fll ( "H} ) BYgoss I(eagent was
qué%}cﬂéd %ltﬁqj\( HACl hﬁa theQregéroﬁ _ﬁgitlﬁ@%vah 'ﬁ%dﬁieﬂ t89H DOSThd Hlixture

wag zs;ra(c)edzwﬁh/emtam@tb (Z ygloé [2) anql }h@teq@ndme@reme extgacss were
ut.l.on
waRied R Dt €5 e 2ol tying (200 ml) gnd dricg, Nap§ Qo) The sefgeny yvas

tdd GileRiredfbell iHRe¥slro e RN, atee(85, %ﬁbﬁﬂleloomp@uﬁi @A\a white
180 m) was added

solig Do Hda 2060e T o3k 46 A9 be L 740048 g Hofft 2MR

G R L AN e R e R

(mPlH?,SIUS’P-lt% @, viED18.15-101 99, 8HY)3.67 (4, ve= GonHeuz™), 394 (brs,
white solid; IR (KBr) 2982, 1754, 1708, 1349, 1316,
1H)L 47 (br3,98D. 1096, 921 cmi 1; 1H NVR (CDA 3, 300 MHz) d

M%’}ég 2:%%1%371 (g%oiQfoﬁﬁgl% (ﬁhg'?, ( %.r S%mflﬁ_p v%é?aggé%%?’a 4irP doftion
of maér(ea)atesamw@am ooyl sapenetapiadine G 4xy43.76 avid) in dry
a stirred solution of Step 1 internedia

THI B0 Wl § Ciover iy & R ES ABEOPRESOUN factiorinixture
Wa? gfgﬁ&i(fog %11&21% %) niR Bt REm etk b Buta st \%s‘ the® ﬁlt@ited @@ regnove

reaction mxture was cooled to
thea piradifiiatal ttnetpylaﬁmff: wiytitochlondhy dibec filtoaté ccoatalldng Tllhe mlxed

d}l&igrﬁ%s ext r?cﬁ%)dg étgvéﬁir% %Jgéecq%lg)?lr gﬁ &1 453 g,xl3%)%gr mmol)
in 20 % aqueous THF (100 ml) maintained at 10 °C. The mixture was stirred for
another 30 min at the same temperature and then acidified with 1V HCI to pH 4. The
mixture was extracted with EtOAc (3 x 200 ml) and the organic layer was washed
with 2 N NaOH solution (2 x 250 ml), water (2 x 250 ml) and brine (300 ml). The
solvent was evaporated under reduced pressure to give 7.01 (75 %) of the alcohol as a
white solid. IR and "H NMR spectra of the product were identical in all respects with
the compound obtained from Method A.

Intermediate 4

cis-( £ )-3-N-BOC-Aminocyclopentylmethyl methanesulfonate

H3COZSOHQC\O/NHBOC

Methanesulfonyl chloride (15.23 g, 0.13 mol) was added to a stirred and cooled (10
°C) solution of Intermediate 3 (26 g, 0.12 mol) and triethylamine (15 g, 0.148 mol) in

dry dichloromethane (150 ml) under a nitrogen atmosphere. The mixture was stirred
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washed with water (2 x 100 m), brine (100 m) and
dried (Na2SO4). The sol vent was evaporated under
WO eddoed2pressure to give 9.5 g (97 %9 of the peDRRO05/002204
as a white solid. The proddet isolated was identical
in all respects with that obtained from Met hod A

I j :

t't btute for 15 d then diluted with wat $150 1). Th
? c%%&%@v BOC- Ani n%%r;axr opg%t 1yIIl et hanol | gl)- The organic
arNHBO@MES hiyekk: vBadi snpat:aqub hSFUcB i @tBle()lls 43yqy, v3F. 8xmmbdéd with

aigSHos it e 0 P 4 potined Saflt sxmacts wets wahed rith water,

brive &R deed QN;QBD@) e ol Fa8RodeentyBiedahdB: Qfduced ed pressue to
Intermediate 2 i'n 10 % aqueous THF (100 m

giseddAd: olotheoprodectiagm Waitesnyids Y EKB). &B@lg29é7 2§7Qn'ﬂt‘§l7§3 1529,

Rl 16T it 2P b PRI CTCR SR M B T o (o

1Heagent s&\as, Heencagd, Wl)t h. 7'51\1 %‘{'mamb it va-reaghi O, 2.01-2.94

m xture was acidified t m xture was
(nw 2t a 02 €, BB .83 s, 1eH~)eﬂ éﬁ éd (J3= &. 62@0 2Hi),) 4. 3 tbrs,Hél).
conmbi ned organic extracts were washed with water (3 x
200 m) brine (200 mM) and dried (Na2SO4) . The
sol vent was evapor at ed [ypgaiedizRélgced pressure to give
of the conpound as a white solid; IR

6.9 g &85 ?
(45 )4-3WVQ C-Agdnocyrhpent-2eng-1-medgnol 271 1172, 1017

cm1; 1H NVR (CDA 3, 1430Qs] dbokl-1.16 (m I H),
1.40-1.53 (m 2H), 1.244°(% 98, 1.71-1.79 (m IH),

1.87-1.95 (m IH), 2.15-2. (m 2H), 3.57 (t, J =5.1
k), 3.94 (brs, IH, 4.73 (brs, IH. Mthod B:
yl chloroformate (4.73 g, 43.58 mmol) was added to
Stepst1ir r €, Hb+(¢)—ﬁd\#ﬁﬁcmmpm®hp@né2-zne{ l@athoxaBe 6acid:  This

illpeqigoven prefirey Derpveried sedliial Tl aSik -0

plhD&RIaREae e niiRALE b softophhidl andesthabl; ok +48.0 ° (c = 1.0,
anot her 30 min at the same tenperature. It was then

MeOHered to renpve the preci pi tated trlethyl am ne

sﬂ%ﬁ g')ﬁwa 2t o%afonggkg (E '8[5:;{,j 359 n%%gf) 'aﬂg d& Weﬁ%ﬂrred solution

€ was to a Irre SUS ensi

oﬂllb&tﬁbulafeﬂ 95. Ogg, ZIHDHBﬂOIDT'ﬁﬁdl )ndtli]yl&ﬁn% (acasuegm a hiﬁn()])(iﬁ) dry
mai ntai ned at 10, OC.. The .m xture wz%1 stirred for
Tlaﬁ d@@l &) 800 nErpvar Stpin wider aiEesep AtMPWhsrfy Thedpaction mixture

waCtid Bt} JoNatdGt thOsd Bmpdfifire. Tt was then filtered to remove
the precipitated triethylamine hydrochloride. The filtrate containing the mixed
anhydride was slowly added to a stirred suspension of NaBH; (2.50 g, 66.0 mmol) in
20 % aqueous THF (20 ml) maintained at 10 °C. The mixture was stirred for another
30 min at the same temperature and then acidified with 1NV HC] to pH 4. The mixture
was extracted with EtOAc and the organic layer was washed with 2 N NaOH, brine
and dried (Na;SOs). The solvent was evaporated under reduced pressure to give 4.0 g
of the alcohol as a white solid; IR (KBr) 3316, 1958, 1681, 1538, 1370, 1250, 1166,
1039, 997 em™; 'H NMR (CDCls, 300 MHz) & 1.34-1.42 (m, 1H), 1.44 (s, 9H), 2.44-
2.51 (m, 1H), 2.83 (brs, 1H), 3.51-3.68 (m, 2H), 4.72 (brs, 1H), 4.88 (brs, 1H), 5.72-~
5.82 (m, 2H).

Method B
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m xture was extracted with EtOAc (3 x 200 nl) and the
organic | ayer was washed with 2 N NaCH solution (2 x
WQ2®omnk0e25 water (2 x 250 ml) and brine (300 m pCT/IB2605/002204
sol vent was evaporated undéf reduced pressure to give
7.01 (75 %9 of the alcohol as a white solid. IR and 1H
StdyViR §IMR)E(&)-QfNJE'€KI-@[z@Hi¢9ﬂo[IBS‘I e]hepiefiene-atonien Thlisl intermediate

respects with the conmpound f
wasryRhA e §1 GHR)-(H-2- Azabicyc L3 B8l QM NEE DS 100 g, 01.74

iSRS REERAB RS ke TELOY pub S LR b b 3.2
g, Q3|7 @trﬂaﬁo]jm?al | A%?ﬁmﬂﬂ}élgﬁhiﬁ@gﬂdmm(i Aeg) Yalifdmowd) wd'{HGOY) as
sol ution o nt er i ate , 12 I d . .
doperivet iy Rt & Biepg. Dagviirs ¥ o WP ol PoRag etios
1R (aha? dMW{b@@t‘ia 8¢ Rk %f&ﬂl%f‘w@feqﬂéﬁﬁﬁf R®ith @ oMhs tridegnivpfoduct
stirre he sane tenperature for 15 mn and then
froohh Interecbdwate b, Step &r (150 nl ). The organi ¢ and aqueous

S ot BRI A PR PR L B0 o

St@ﬁ(tl flﬁt%hﬁed&ﬁte f158hed. Wﬁlﬂmv)ahem vbiquesusaMHFA50 el at o °c A
1) . The solvent was concentrated under

d
sepmadotobsadurgbosagnde ot 7 ﬁb6 a0l SV SAGed TS B at the

l,id 3
st B i A 5y
denghekl with UIA2OICH rﬁlndlthb ,reaibtléﬂ.-rﬂlxﬁﬁe (s aZ}d)ﬁedlto414H(st The
, 1.75-1.88 (m 1.94-1, 98 l'g 4%
m(wre 21, e@@@d(@lth aﬂn)yl agoigle piy} dhe rgwbmﬁ fﬁgae]ac eftracts were
o ity g, 5 s T i b o

re&MdB@ﬁesN&ltehocglﬁ: §1.8p g1(87 %) of the product as a white solid. IR and 'H
i ?

N st piodek Wieatediel el TBRBRarag B coREoad SHiined

fr&ﬁtmgtﬁg) esol ution of Internediate 1 using (S)-(-)-
phenyl ethylamne in a m xture of isopropanol and
ethanol; [a] + 48.0 (c = 1.0, MOH).

Intermediate 6

(4S,1R)-4-N-BOC-Aminocyclopent-2-ene-1-methyl methanesulfonate
H3COZSOH2C/,,.@‘\\NHBOC

Methanesulfonyl chloride (6.45 g, 56.27 mmol) was added to a stirred and cooled (10
°C) solution of Intermediate 5 (10.0 g, 46.89 mmol) and triethylamine (7.12 g, 70.33
mmol) in dry dichloromethane (50 ml) under a nitrogen atmosphere. The mixture was
stirred at the same temperature for 15 min and then diluted with water. The organic
and aqueous layers were separated. The aqueous layer was extracted with
dichloromethane and the combined organic extracts were washed with water, brine
and dried (Na;SO4). The solvent was removed under reduced pressure to give 12.9 g
of the compound as a white solid; IR (KBr) 3352, 2984, 1678, 1515, 1343, 1239,
1168, 1060, 979 cm™'; "H NMR (CDCls, 300 MHz) 8 1.31-1.42 (m, 2H), 1.44 (s, 9H),
2.54-2.61 (m, 1H), 3.08 (s, 3H), 4.13 (dd, J = 4.2, 1.5 Hz, 2H), 4.61 (brs, 1H), 4.72
(brs, 1H), 5.75-5.82 (m, 2H).
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Step 2: Ethyl chloroformate (2.86 g, 26.4 mmol) was

added to a well stirred solution of Internediate 1
W@ 2000/0¢06222. 0 nmmol ) and triethyl am ne (3.34 g, PGBIE2005/002204

mrol) in dry THF (50 nl) aB80 OC over 5 m n under a

ni trogen atnosphere. The reaction m xture was stirred

for another 30 m n at nperature. It was

then filtered to rem)véﬁﬁ?ﬁél gﬁeécl?pl tated triethylam ne
(1538 qe R BOV-BRC-Alhin dey ¢lbpaiten e dieh aboylig aclle i xed

anhydride was slowy ﬁdﬂed to rred suspensi on
O NaBH4 (2.50 g, 66. oaqueous THF (20
m ) maintained at 10 OC. mxture was stirred for

Mg@‘ot hzg.r 30 mn at the sanme tenperature and then
iTied wwth 11V HOJ to pH 4. The m xture was

t i Shee
St@gf 1. ag%b J\EFI@%AZE%C%J}%% %ﬁspt@n B;:tmrT E\g@ﬁs cl)}/\%lent diate,

frwad\dethafbdi alnésmediater 5 (2Que 3 A Bueal) avas diygragsnaged vgingrS %

5y BT AR A b P g

a GBS D1id30R Avkiz JH ANMR34pekird 2wérd idbdical Ividd tHas ,of YHhe racemic
> 44- 251(mIH) 2.83 (brs. IH. 3.51-3.68 (m 2H) .
pradyp. (brs, IH), 4.88 (brs, IH, 5.72- 5.82 (m 2H).

St%(ﬁ t 20 d(iﬁé)lﬁ{l 3’[3-£V—E_O§£n}&za cle yc?talfe- ézaﬁoE(P/hc aCéd Heydrolytlc
cleavage dhiSsepi mtgéngdm €. 5vas g&yﬁhﬂnael)zaedieﬁcmimi in Intermedlate 2,
N 4 + ,
Mthog 13 e gy irceai e BPUOgs by W bt ead gV spectra
angd%lﬁgwt ﬂ#@ bf‘t‘i&e"re[deﬁﬁ@%'t&ﬂe@i%te{ @@8921292 34 150 INNED).

I met am nopyridine (1 mml ) 1A THF
MeB®mdB) as descrl bed in Interrredl ate 1, Step 1 to give

19.3 t I,R and 1H. .
3ot Pl R Bt 2 kY s
infeA@Biafe \%@E hreﬁrt@mhle &m@scﬁh@mﬂ of BitemnelliatSl e (S)-(-)-

Sodi um bor o ride 7 71. 69 mmol ) was added to a

phenyk ctémlagnnmn @nmesfur@pé EﬁOPrqpﬁtl@r apdoethanely [pdo o 8.0 71(c69 1.0,
errg?b in 10 % aqueous THF (50 m) at 0 OC. A second
of sodi um borohydride (2.71 g, 71.69 mmol) was

Srpded18BRe(+P3-B-BOatAtrisocyeloperitangpbabuxdicandd? Ik a solution
m xture was stirred_at 0-10_0C for 4 h Thegécess

of; $gp dninterasdigtre feome dshadh Ay Injeymedizie 5HS-G SAoD) in ethyl
adltaxd gl Swéascééél'e% ised docRo g%dm@nﬁktﬂ?%ﬁs Wathtained under

extr w th acetate and the conbi ned organic
hedxd gmqtrsssum @O0 psi) for 3 h at room temperature to give 8.0 g of the product as
a white solid, which was identical in all respects with the product obtained from

Method A.

Intermediate 8

(1S,3R)~(+)-3-N-BOC-Aminocyclopentylmethanol

HOH,C/,. O‘\\NHBOC

Method A: This intermediate was prepared by the reductive cleavage of (1R,45)-(+)-
2-N-BOC-Azabicyclo[2,2,1heptan-3-one (8.0 g, 37.86 mmol) (Step 1 intermediate,
Method A, Intermediate 7) with sodium borohydride (2.86 g, 75.6 mmol) in 10 %
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washed with water, brine and dried (Na2SO4). The
sol vent was evaporat ed under reduced pressure to give

wa 30080423 87 % of the product as a white sol i BCT/IRRo0e®2204
1H NMR spectra of the prod¥ct were identical in al
respects with the conpound obt ai ned from Met hod A

aquente THEM(180 enlf af 4escribed in Intermedlate 3, Method A to give 6.95 g (85

oo e RRIh R kil

Mésd aeshd fRRYd Al @{dedsr gﬁeﬁﬁ) %8 35%1?60%9 boc¥@ ?pentane—l-

added to a stirred and co solution’ o
carbfmyélpraenﬁ @t g539.3 oudoly prepéred glsmg[ﬂtl)ylalhtbrbfomhﬂe)(kmmgl% 21

mafaly 50 Senfiie Pt B dmebiia G T S g P e,

(. zast g,tlhe cSRf 1} 180 alguéds TMF dPdeitibaig thixeRedideW ®fkthod B
wat er. The organi c and aqueous | ayers were

to &‘éﬁ)ﬁpds%a %)rw%thaqls?@b@smaayl@te smdid, whichaoasddenticalin all respects

nmbi ned t t
i e PR AR MR RNG Gried (hazson | The

sol vent was renoved urfdedrnicdiite ©d pressure to gi ve
t he conpound as a white solid; IR (KBr)

(1S§d§z(+9~§9?§z30@s&elmw&bpethhsethyka@thams@fowso 979

m1; 1H NMWR d 1.42 2
(1:44 (s, 9H), (SDSZ%O%%EW ,ﬂ%é)%% (s, (3Ln|) |4?)13

(dd, J = 4.2, 1.5 Hz, 2H), 461 (brs, IH, 4.72 (brs,
Rech))n o Ilﬁ@ﬁﬁecﬁﬁe (8"’06 52503d Z‘hﬁﬁd]? Wlﬁtlﬁetﬂaﬁésulfonyl cfllonde 3. g g,

3R)-(+)-3-1V OC- Ani'nocycl opei i t ane-1| - car boxyl'i ¢ aci
33.1p@mo)) \in NﬂEO@rQSﬁnqﬁthiﬁ ottiethylsnisp (3.97 g, 39.2 mmol) in dry

aictlplofefii 00 25 dt ISR B FORIRE ek Rook &S89 of the

profi&ct Qs @, while aﬁldmlahd VESNRASpREIes BF a HeEng “Eergfed%elﬁ&l in all
as described in Method B, Internediate 2 t

reS@Ctﬁewg?l dhe; comppyrd phiaiad tiroms Inteypediate st | [pdh +H 1. %ﬁc{cle 0,
spectra were identical with that of the racemc

product. Step 2 :

(16',3i ?)-(+)-3-i V-BOC- Anm nocycl opent ane- | - car boxylic

acid: Hydrolytic .
Intermediate 10

(15,3R)-3-N-BOC-Aminocyclopentylmethylamine

HoNH,C/, O‘\\NHBOC

Step 1: (15,3R)-3-N-BOC-Aminocyclopentylmethyl azide: Sodium azide (3.1 g, 47.6
mmol) was added to a stirred solution of Intermediate 9 (7.0 g, 23.8 mmol) in DMF
(100 ml) and the mixture was stirred at 60 °C for 6 h under a nitrogen atmosphere.
The mixture was cooled to room temperature and diluted with EtOAc (500 ml) and
water (500 ml). The layers were separated and the organic layer was washed with
water, brine and dried (NaySOy). The solvent was evaporated under reduced pressure
to give 5.7 g of the azide as an oil; IR (neat) 3338, 2965, 2870, 2096, 1696, 1515,
1453, 1365, 1251, 1171 cm™; "H NMR (CDCls, 300 MHz) & 1.06-1.13 (m, 1H), 1.37-
1.52 (m, 2H), 1.44 (s, 9H), 1.75-1.86 (m, 1H), 1.94-2.05 (m, 1H), 2.14-2.29 (m, 2H),
3.28 (d, /= 6.6 Hz, 2H), 3.94 (brs, 1H), 4.55 (brs, 1H).
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cl eavage of Step 1 internediate (8.5 g, 40.26 muol) as
described in Internediate 2, Method B, Step 2 gave the
waele®cne2pr oduct as a white solid. IR and 1H NRER/IB2005/002204
spectra were identical wt40 that of the racemc
internediate; [a]D+ 12.2 (c = 1.0, MeOH). Method B:
Ste‘fi ep(llS’ 3R) 3-N-BOC- Am1nocyclopentylmethylamine: To a solution of step 1

inpiediiel6 4 459 FBp DB L P Os A T KePBSt i Dy me

and ﬂ%%&%@ a8 imdimtbfledRAl S R dlogen 'pP&s&réﬂ?EO psito thﬁS‘ 35 of the

amne 1n a mxture of isopropanol and et hanol
amfired as- seBi®lid( whichya, ushd GHjuch Sirgpe ouplipg reastion;
?)-(+)-3- -BOC- Anmi nocycl orentane-|-carboxylic acid: To
a solution of Step 1 internediate, from Met hod A,

Internediate 5 (8.0 O, IméGnrediEt®ll in ethyl acetate
(150 M) was added 5 % Pd/C (1.0 g) and the m xture |

N1y timaiyr kiones Uy bASHR)R O BOE nawinosy tlopentapedstay bpxpmide
h at roomtenperature togive 8.0 g of the product as

a white solid, whi s |] dent i n all respects
with the product 0 glw?leéf “%@Fﬁgd A. Internedi ate

8 (I ,3R)-(+)-3-iV-BOC éwnj cl opent yl met hanol Met hod
A ThIS i nternedi ate vvas pre pared by the reductive
Step EaEthgboIﬂéro(fdrR;aﬂﬂi& @8+,-26.2 mmol) was added to a stirred and cooled (-

L08FPYIGSh B IET R b AL WP S0 THEEPREN GrY 9,549

%ﬁuegﬂg I#@F?fg My AR EdS hif- BleHa nffogendRlobpieRe. Tthe reaction

100°m) as described in Intermedl ate 3
milbtrbods Aital i uaotﬁe:gsx) ix( ﬁﬁh@/gan@ﬁf temiperapre €0é & selgtion of N,O-

dlqaﬁtg\yﬁzy o %mé&alrh cﬁlpntl? ((%5 ’6(4%:9@) m'vgtnﬂg%rel? of 20 ml

THIBGk Al W&l WL RAeE @rlﬁﬁlXthQnﬁﬁlré vée& ﬂlogwed&@ vdarm to
nrnol ) prepared usi eth chl or of or mat e

69
rodh8, RmpRrabiry @ddsttrrﬁde?qryl?a nithe solvent ws 1@310@81 r\’ﬁgﬁ) redgeed

THE t

AT T A

ex\;\hﬁ&ttb@dfltﬁleﬂgd atotere (3 & 1(583m3. ”Bli)e wintidve @poobektrass were washed
ite soli

o e oo R SRS Sl P SR Bt e
pressure to afford 4.2 g of the product as a white solid. IR (KBr) 3379, 2969, 1682,
1665, 1520, 1170, 618 cm™; "H NMR (CDCls, 300 MHz) 8 1.43 (s, 9H), 1.71-1.79
(m, 2H), 1.81-1.98 (m, 3H), 2.05-2.11 (m, 1H), 3.21 (s, 3H), 3.27 (brs, 1H), 3.70 (s,
3H), 4.10 (brs, 1H), 5.51 (brs, 1H).

Intermediate 12

(35,1R)-(-)-3-N-BOC-Aminocyclopentane-1-carboxylic acid

HOZC\O,NHBOC
Method A:

Step 1: (1R,45)-(-)-2-N-BOC-Azabicyclo[2,2,1]hept-5-ene-3-one: This intermediate
was prepared from (1R,4S)-(-)-2-azabicyclo[2,2,1]hept-5-ene-3-one (10 g, 91.74
mmol) and di-tert-butyl dicarbonate (23.9 g, 109.6 mmol) in the presence of
triethylamine (13.90 g, 137.3 mmol) and DMAP (1.1 g, 9.00 mmol) in THF (50 ml)
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(I ,3)-(+)-3-iV-BOC- Am nocycl opent yl net hyl
nmet hanesul fonate Reaction of Internediate 8 (6.5 g,
w@e0g/omses ) wi t h net hanesul fonyl chloride (3. 8PQI/IERB8031®2204
nmmol ) in the presence of t4liethylamne (3.97 g, 39.2
nmmol ) in dry dichloronmethane (150 m ) as described in
as deseabeteidilatkeandligaveSBp I tg gvR6.951 §bf the prddicpioslivbite 8slid IR

ite solid; IR ag;d,lH NMR spectra of the pr(gduct wer e
ang & AMR gpecing ware idetiond it thatiod theyecemisgignBeddieai ned

Stc{p:] 9m g ?%Q—@%%?é{@a%@o[ﬁ,i?]h%ptaﬁ-%—c?ne:."' Sep M Hlermediate

terne
(9.0 £341.04 BEGIPvas Inclcygenated nsink PG y1.0.g) acddStepedlin Intermediate

o WA ) SRS ot Tl o6 s W
spe(%f%% gf %ﬁ;}r&fuc{ PERABHIAE Ritl tHaf oPih8 racki Sidiiellizkd) DMF

and the mxture was stirred at 60 OC for 6 h
Stepndfer (35, R:(-bEerBaGrephesyelopThienerl scathoayle s agdol Bydrolytic

room t erature and diJ ut i t h, Et QAc_ (,5Q0 an
clefa, ot RS 2t efRe, GuLeefis Mubdy 35 defestyed 1a TofkpRoBare 2,
Ste?@g@métﬁod Eyr dveVRs g W sltetbsibd Prodadtak a vHitdWliaNR sid BINMR
Na SO ). e sol vent was evaporated under_ reduced

spastre gewe edopgicai wigh hat of thf rachalintdmegigteahalpi 1 48.8R (c = 1.0,
Mddigat) 3338, 2965, 2870, 2096, 1696, 1515, 1453, 1365,
1, 1171 cm1; 1H NMR (CDC 3, 300 MHz) d 1.06-1.13
MdthedBH), 1.37- 1.52 (m 2H), 1.44 (s, 9H), 1.75-1.86

(m _ IH, 1.94-2.05 (m IH, 2.14-2.29 (m.  2H),, 3.28 )
Stepg, 13 é_.1%441&(-)éW—,BCiC_@AmPB%}OHGP&?-ea%@a(w&?w| Hjcidst gphis
- . - - - - ) . Y _ + 1.
inggediate oS prepmEt by B AARKEGORALY b EhaMeGITP uilR (R (-1
phemyldilaylahing I8 nlijtuwas! adpegaiol %anddétian(oBO]g)48%0ad (he 1.0,

Xt ure was mai nt ai ned under hydrogen pressure at 50

Me§dH)- 1+ o give 5.35 of the anmne as a sem solid, which

StepRs2:Uged 1 AR (FYCM BT AhBosRINchRde 18@¢8dx90e _acid:  Step 1
~ TIntermediate 11 iVI-Methoxy-iVI-methyl-(T ,3
intgrgdiate GOCe.a3H. howyad) wprthylasetate- @ 89 miiafmi trdugedeyith 5:% Pd/C

540 AR DB ot S5 TR 1 SR o

white (0110, @hich Wa83denmeh]) imnl fspetwhitimheeploduéilotained from
54.59 mmol ) in dry THF (15 m) over 5 m n under a
Meﬁlilqdrfégen at nosphere. The reaction

Intermediate 13
(3S,1R)-(-)-3-N-BOC-Aminocyclopentylmethanol

HOHZC\O,NHBOC

Method A: Reductive cleavage of (1R,45)-(-)-2-N-BOC-Azabicyclo[2,2,1]heptane-3-
one (10 g, 47.33 mmol) using sodium borohydride (3.58 g, 94.6 mmol) in 10 %
aqueous THF (100 ml) as described in Intermediate 3, Method A, gave 8.5 g of the
product as a white solid, which was identical in all respects to its racemate; [a]p - 8.7
°(c=1.0, MeOR).
Method B:

Reduction of (35,1R)-(-)-3-N-BOC-Aminocyclopentane-1-carboxylic acid (8.5 g,
37.07 mmol) as described in the preparation of Intermediate 3, Method B gave 7.0 g

A d
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m xture was stirred for another 30 mn at the sane
tenperature and a solution of N Qdi nethyl hydr oxyl am ne
whyasoetskdri de (2.56 g, 26.64 mMmmol) in a m xt uPET/tB2080002204

m THF and 3 m water was €¢dded over 5 mn. The
m xture was allowed to warmto roomtenperature and
of Bel dléatd] ok wWHtdsolilin /hiedl wahidenasal lig At iesheuRdeith the product
reduced essure and the residual aqueous sol ution was
Ost%ﬁﬁO%&ﬁhqfi A-TVNaOH to pH 10 and extracted with
ethyl acetate (3 x 150) m. The conbi ned organic
extracts were washed with IN HO, brine and dried
(Na2SO4) . The sol veninstamediaapd4 at ed under reduced
ressure to afford 4.2 g of the product as a white
tipsots

GSsHRr 0)- 3R BOGEA M el ommefbslzneﬁ'@sss“ 1170,
618 cm 1 ; 1H NVRy( Migsoc 1. 43 (s, 9H),
1.71-1.79 (m 2H), 1. 1-f.9 3H), 2.05-2.11 (m
IH), 3.21 (s, 3H), 3.27 (brsT™IH), 3.70 (s, 3H), 4.10

Rezﬂcﬁ’&)ﬁ of ﬁﬁ%rm&héé 166 &5 ,EmeDZ minBDGﬁllﬁ?ﬂieﬁ{aﬁesia?fonyl chloride (3.8 g,

g nocycl opent ane- 1- car boxylic
33.48i mn@ﬂb INHB@cpwmm v\ trsﬁh-xlamme (3 97 g 39.2 mmol) in dry

dlcﬂor%lheétﬁ 12%((1 8& én21) ynderar ,r’?[zrg C%l%a? hete s (ieﬁcenbaeéi pt Il%temledmte 4

gavd 9.5 g489.5 (%) of2h &L & e h@&}ﬁte%ohaim]fgt 155 erfe=3-QMecGHR
g, 91.74 mmol) and di-fer -butyl dicarbonate (23.9 g,
109.6 mmol ) in the presence of triethylamne (13.90 g,
137.3 mmol ) and DVAP mmol) in THF (50
m )as described in Iané%e%g%figa?%Q , Step 1 to give 19.1

(B R)-(-)-3eVB@OuThimeydophitynabilathiné R and 1H NWVR
spectra were identigal, ,wth_th the racem c
intermedi ate. Step %%HZ Rhe6t
(4sf,1i2)-(-)-2-1V-BOC Az yclo[2,2,1]he rtan- 3-

: i d L8 I . .
sty i Relren Sefr B eioteti g Yot KR Sntermediare
14 |(Bloeg, e brfold wilht sddlivm (dyﬁief’@dj E) 54.9 19invD 9. OMF Af50thD as

product as a white solid, and 1H NMVR spectra of_the
dessribertitny Injsmediatretfh St 1 ﬁﬁﬂterﬁ # B4l 0QPo)to dhe azddaniscan oil; IR and

1 | (5

iy VBETBRLES ot B Ghodue 4y idebitda (s .t%a%%t. §F the drofust from

Intahmmgemﬁte}ﬂtep 2 internediate (8.0 g, 37 8 mml) as
descrijbed in._| r redi at Met

Stap, B¢ (58 E R ha-BOCE ABR s peey RSBy R 6 e fR0sgq25.0

mrﬂ(h') B Step 1 in methanol (150 ml) was reduced with 5 % Pd/C (300 mg) as

described in Intermediate 10, Step 2 to give 5.35 g (100 %) of the amine as a

semisolid, which was used as such for the coupling reaction.

Intermediate 16

(1R,3R)-3-N-BOC-Aminocyclopentylmethyl methanesulfonate

H3COZSOHZC\©‘\\NHBOC

Step 1. (1S,3R)-Methyl 3-N-BOC-Aminocyclopentane-1-carboxylate:  This
intermediate was prepared by the hydrolytic cleavage of (1S,4R)-(2-
azabicyclo[2,2,1Theptane-3-one  followed by esterification and amino group
protection as described in Tetrahedron Lett. 1997, 38, 5371-5374; IR (KBr) 3375,
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spectra were identical with that of the racemc
internmediate. [a] - 48.3 (c = 1.0, MeCOH). Method B:

WBL@p/010625 PCT/TB2005/002204
(15, 4i ?)-(-)-4-iV-BOC- Ami nScycl opent - 2- ene- | - car boxyHc
acid: This internedi ate was prepared by the optica

29@?@‘(5“1‘79? 419! ﬁ‘&(ﬁ{/ B4 abe, ]11%5' gl 'H NMR (CDCL;, 300 MHz) 3

I'phenyl et hyl am’ne 1’n m xture of I sopropanol
14ar(§l Q&I)hzm@LI 79 Gh] 2H), 143-001 (o, 2HJ, D010-888H)n, 18D 78-2,95 (m,
pentane | - carboxylic

1Héec31 @9 (5837%}) 408§ @F%ﬁﬁﬂ»cﬁ%ﬁ&cgg g, 35.2 mml) in ethyl
Stépr esc }ﬁ }g)l 1191)3-1\@’%) %ﬂﬁ@@cﬂﬂeﬁtaﬁe—%faﬁ&yﬁl@ :0r@h R%ution

nterms ate 2,7 Met Ato give 8.01 g
of Sfept manmmdmate @9 a 3h2Q ermadl) iid, dmmctﬂiamds(zoa anbi way added

soéggmﬁ%%tg?)ﬁaa E@ci%é g,\ﬁgt ' he gl{ﬁe mix raeI \rn]fgsdst{rfe t%t%ofgr 6h
to }es{ll’c )an?éq'ui‘ﬁb% ﬁiﬁtﬁ&cdfcézﬁpﬁﬁt hAeésheas othddo2olhr frans ester

A: Reductive cl eavage of
wa@ Iseparat¢$ﬁom 1)he Zig vorB@byreratfib silird pel, @hmjllh ehromatngsaphy fising
sodi um bor ohydri d 3.58 g,
5 o ﬁ%g&%r’ﬁt@ﬁ“‘&&mﬁ %‘é%‘&s THF (100 my) ased((escri bod
Stép3: l(@kem)BﬂNag@CSAmw:%@@Ipeﬁtylmmn& Fog stifretihad poddd (i °C)
as a white solid, which was identjcal in slects
solution o§ smczam@edpéq (&0 g ¥ %enmo 1 drmﬂé@%) 108881h s gdded
lithuR ot il Rfieob é43 ¢ ndn) 34 ortl qns over a eriod of 30 min. The
thiy Hyls gipel I 8

['op n an | Cc aci 5 0, .
m&ﬁlr@%amﬁlﬂﬁer aﬁrrdda sicRT fedl 2 In EX@esgﬂnthpwn htnrobmd@de was quenched

it § S Gt teC uFheR e T airea i diehoruduBiel,f FofmD
anfl ‘Px% &?ﬂgiﬂgé )@}%IE&VO&Q w%glgg‘cvb@% g@’létr (?orge I?I)ebﬁ@@(l@b enl} 4nd dried
(Nmﬁ(]man’ﬁbm kéluardteas evaporated under redu%ed pressure to give 4.3 g of the
product as a white solid; IR (KBr) 3338, 2973, 1688, 1526, 1391, 1366, 1300, 1250,
1171, 1047 em™; 'H NMR (CDCls, 300 MHz) 8 1.27-1.47 (m, 2H), 1.44 (s, 9H),
1.51-1.65 (m, 1H), 1.67-1.91 (m, 2H), 2.00-2.05 (m, 1H), 2.18-2.30 (m, 1H), 3.51 (d,
J=7.2Hz, 2H), 3.98 (brs, 1H), 4.58 (brs, 1H).
Step 4: (1R,3R)-3-N-BOC-Aminocyclopentylmethyl methanesulfonate: Reaction of
Step 3 intermediate (4.0 g, 18.57 mmol) with methanesulfonyl chloride (2.34 g, 20.4
mmol) in the presence of triethylamine (2.44 g, 24.1 mmol) in dry dichloromethane
(80 ml) as described in Intermediate 4 gave 5.2 g of the product as a white solid; IR
(KBr) 3342, 1977, 1681, 1532, 1359, 1346, 1248, 1170, 1103, 976, 950 cm™; 'H
NMR (CDCls, 300 MHz) § 1.32-1.51 (m, 2H), 1.44 (s, 9H), 1.68-1.75 (m, 2H), 1.91-
1.96 (m, 1H), 2.04-2.08 (m, 1H), 2.47 (quint, J = 7.5 Hz, 1H), 3.01 (s, 3H), 4.00 (brs,
1H), 4.10 (d, J= 6.6 Hz, 2H), 4.50 (brs, 1H).

Intermediate 17
(25)-1-(2-Chloroacetyl)-2-pyrrolidinecarbonitrile
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H3CO2SOH2C NHBOC Reaction of Internediate 13 (6.5 g,

30.2 nmol) with nethanesul fonyl chloride (3.8 g, 33.18
woreab4dons t he presence of triethylam ne (3.97 BCT/BR0E5/002204
nmmol ) in dry dichloronmethade (100 m ) under a nitrogen

at nosphere as described in Internediate 4 gave 8.5 g

9. % . of u ap_(a-Mok b i 1
Thfs Hcrp&al by proth Ebutle (0 POIAC ySRE! ALIALE prolfinks (/
Me)l- Chom.32003, B TAH2Y88Y.cl opent yl met hyl ami ne H2NH2C

NHBCC Step 1 : (SM ~-S-iV-BOC- Am nocycl opentyl met hyl

azi de: Reaction of internediate 14 (8.0 g, 27.3 mol)

with sodi um azi de (3. gpfymediste 10! ) in DVF (150 )
as described in Internmediate 10, Step 1 gpave 6.5 ¢

(25,4501 -@2-Cloroheetyhi4dBueropanrobidine-Jaxhomity de NVR spectra
of the product were identigal sy th that of the product
fromlInternediate 10, Stepl|. Step 2 : (35r,1i7?)-3-

- BOC- Ani nocycl opent yI n# : The azide (6.0 g,
25.0 mmol ) from Step 1 in nmethanol (150 m) was
reduced with 5 % Pd/ C (300 ng) & described in

I nt diate 10, S i _ 9
sel eS8 S o Sl 200 s PheIE s
prc_?i%ia: 4\1}”%&?%%%&8 rL-é-l)-Qlt—ﬁ; o 1hel&itg bSttedture procedure (WO

nocyclopenty thyl net hanesul fonate
03H82833S5MPIPC NHBOC Step 1 @ (I -Methyl 3-

_ BOC- Ani ' 3
s S HSR ShS R e T oot ©
°cg£ol&t\ic§x tof 2 infRAARIS¥ ¢l ©F 243210 hheD) Angy THIGS0fml) Wawadded

Dy esteri I'cation and ami no group protection as
triethglemitee d13.93 ot Fifheunel) andt wiflupgupetiggnhydime. G4y 2, |63.05

r), 3375,.297 287 1713,. , 1,
mélgs.l"}}&qﬁefl?lhfgl C%@ﬁ sc?]e%a'l yas gﬂgéiégshegfg%% Af‘j}%?é%t%%l?& T h. The
redktisf \ﬂas%%eﬁéﬂed%h watdd 1160 @il) aid eRbfcted?with-cBlog&ofm(2 x 100

IH), 2.78-2.95 (m IH, 3.69 (s, 3]—%, 4.0%(% I’B'%i
mb. G5 ¢dynlsined ppganist egrapis ware _w@@lgqgiy‘fw_t water (Z X 0 tnl), btihe (50
ml) I&}{g t%l%::% QNEQ'S’ESZS}‘Pﬂe%%@%'s levagithte@ M Rduckl fRessure to give
9.0 g (97.6 %) of the product as an off-white solid. IR (KBr) 2979, 2243, 1387, 1240,
1168, 1123, 1072, 960 cm™; 'H NMR (CDCls, 300 MHz) § 1.49-1.53 (d, rotomer,
OH), 2.25-2.47 (m, 1H), 2.64 (t, J = 14.7 Hz, 1H), 3.52 (dd, J = 9.6, 3.6 Hz, 0.5H,
rotomer), 3.64 (dd, J= 9.3, 3.3 Hz, 0.5H, rotomer), 3.73-3.94 (m, 1H), 4.64 (d, J= 8.7
Hz, 0.6H, rotomer), 4.76 (d, J= 8.7 Hz, 0.4 H, rotomer), 5.31 (brd, J=51.3 Hz, 1H).

Step 3: (285,45)-4-Fluoropyrrolidine-2-carbonitrile p-methylbenzenesulfonate: 4~

Methyl-benzenesulfonic acid monohydrate (15.2 g, 79.91 mmol) was added to a
solution of step 2 intermediate (8.5 g, 39.72 mmol) in acetonitrile (170 ml) and the
mixture was stirred at room temperature for 48 h. The solvent was then evaporated
under reduced pressure to afford a brown residue which was taken up in dry diethyl
ether (200 ml) and stirred for 1 h. The white crystalline product separated out was
collected by filtration and dried under vacuum to give 10.5 g (87 %) of the product as
a pale pink solid. IR (KBr) 3304, 2927, 2249, 1393, 1167, 1123, 1034, 1010 om™; 'H
NMR (CDCls, 300 MHz) & 2.31 (s, 3H), 2.37-2.65 (m, 2H), 3.76-3.87 (m, 2H), 5.10
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of Step 1 internediate (20 g, 82.20 mmol ) in dry
nmet hanol (200 m) was added sodi um net hoxi de (6. 65 g,
wa22ds8mersol ) and the mixture was stirred at 5SBCIZIB2005/(©2204
h to result an equilibriumSm xture of cis- and trans
esters. The nore polar trans ester was separated from
(brk B 5331 BEITET= BY.cqds, afth] 790 1(d,ca=el HepPHWT.75 (d, J = 8.1 Hz,
chr onat ography using 5 % Et OAc i n petrol eum et her as
2Hy uent Step 3:

Steg;{ I4 ;( cog‘ﬁ% 'i?lgl) 8110 @g&éhé‘?tc@ ﬂitEleT% Rolution of

step 8 ﬁ{téfﬁﬂ:dﬂzlee(l(OBg,OBZgSQ &411&9 an&nhathylammq (zm: g( 2007 rth)nol) in

was added |ithium bor ride ( .
i omEmaneAID o) Hah PRPATOBE A A o SR A EORIEY faic) solution
{
of cHlckHekeyP ShiokE st 1005 B i HEGRGrobILITEO m) over 2
pem&bﬂr(bnmvaérmnlmaue sas witréd ali thé bonoteetpesatere(for X hiapd diluted

RS0 350 GBI ARG B wer
seﬁa%tx& theV@%arﬁé’ @@@f HaQ Ava4REE WithafEeed P5OSED! Brifd(W MH and
roduct as a white solid; IR KBr) 338,

dne@ iE azSﬂaB thellmeue oBemed 1885 evaRogion1afsbe salvenf, wapiiturated

w@”&ﬁm@eﬁhgﬁ ggv%%ég % (%g S}o() %ﬁ-ﬁr‘)&ﬂ‘g 3/%11 égfl\(d?} &)ZQQD IR (KBr)

2924 0&42 @578(, m4o7,H12812.1285,21038, (091, I95|)3 endl; 5111 NMRXC@(L,ZSOO
98 (brs I H), 4. 58 brs Qﬁ
MI(Iz] &2?24644 4%(mv11%1;1@¢612 ﬁadwlﬁa»e%w(&x@ y3- 3 429 (m, 2H), 4.95

(dgﬁ=?$]‘§%»%1 I)&W?Iﬁ%?ﬁ @5@ su?fonyﬁ thI-FOI‘I gl%gj %51@&(44]990

HzZOZ‘H RSk 546 (&, Pre=ienss B, o 8H ablydayi ne (2 44 g,
24. 1 mol) 1n dry dichl or omet hane (80 m) as described
in Intermediate 4 gave 5.2 g of the product as a white

solid: IR (KBr) 3342, 1532, 1359, 1346,
1248, 1170, 1103, 976,11‘8%@961#&?1? 1H NMR (€D 3, 300

(439 2-ChloxdaeckyD-ll ,3I-thiaziline-4-cdrbomitril®H) , 1.68-1.75 (m
2H), 1.91- 1.96 (m IH), 2. 04- r\108(m IH), 2.47
(quint, J = 7.5 Hz, IH), 3301 §s, 3H), 4.00 (brs, IH),
4.10 (d, J 6.6 Hz, 2H) C NEDRS, |H). Internediate
17 (2 )-1-(2-Chl oroacetyl)-2-pyfrolidinecarbonitrile O
NThi s internedi ate was prepared fromL-(-)-proline

Steys 1N (1H-113-Thixadlutieed-padordiv gcid:IJThis intermediate was prepared from

L-cysteine hydrochloride using a literature procedure (J. Am. Chem. Soc, 1937, 59,
200-206)

Step 2: (45)-N-BOC-1,3-Thiazolane-4-carboxylic acid: A solution of di-tert-butyl
dicarbonate (21.3 g, 0.977 mol) in acetonitrile (20 ml) was added to a stirred solution
of Step 1 intermediate (10.0 g, 0.075 mol) and triethylamine (18.98 g, 0.188 mol) in
50 % aqueous acetonitrile (100 ml) and the solution was stirred at room temperature
for 18 h. Acetonitrile was evaporated under reduced pressure and the residual aqueous
solution was acidified with 1N HCl to pH 3-4. The solution was extracted with
dichloromethane (2 x 100 ml) and the combined organic extracts were washed with
water (2 x 100 ml), brine (100 ml) and dried (Na;SO;). The residue obtained after
evaporation of the solvent was triturated with n-pentane to give 17.5 g of the product

as a white solid. IR (KBr) 1746, 1634, 1417, 1367, 1309, 1216, 1119, 1142, 894 cm™;
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Med. Chan., 2003, 46, 2774-2789). Internedi ate 18
(2"S',4

W®ER006A0§@2Chl or oacet yl ) - 4-fl uoropyrrol i di ne- 2- cBe B (02204
le O QN Step 1 : 46
(25r, 45) -1 V- BOC- 4- Fl uor opyrrol i di ne-2-car boxam de:

1HTN1MR (CHEL B BIEZ)\B2$.4B (6 PR R B.2433 33 (hg RH)f 4.4M4.84 (m, 3H),
L- (-)-4-hydroxyproline usi ng a literature procedure
5.20\ys0BB02553 A2) Step 2:

sedg g MR SO aRY é)aah; LRI TSN SO So1ed 013 <)

nd cool e i on of

solutibreoNewp Atiate(rhetige (4G g,’l@z.mh@mdm afilt ftielffarhin® (Wi} gnae.79
added triethyl amn

13,93
91} 1 diyrterhyprdugp W&} nﬂbwesg ad®dgeth>é @h&ofﬁﬁ%ﬁlty (7$h @ 70.79
t
mcf G st 0pRP b RpHEE ) YBSIL K e rBlphite, PRFmixre was
stmmi et thel @nartemmraurexfor £t edn waint B30 B taqmsfoaxs rNI(I@H (100 ml)
nm.). The .coyhi ned. organic e s wer . wash
solfgr prap 2460 GrgDrviss OB AT o) G TP SERTRR by was
graa'tiﬁl;s alyeed twarﬁwmb&hefénw&gﬁﬁrer &Q}J@ﬁ&n@r 088 WostidiRd for
give 9.0 g (97.6 %9 of the product as an off-white

anathéri k8, h.| Fhe(1KBtYre 368 ghemezzt@cteﬂsam dlqumema@s (2 X109, ml) and

4
the cd)m%ig%etdg%?mc gﬁsracjf%wige \ggs%;g (\%ﬁi Rker (Q%éﬁl)( Prme\] ?10?)f3r°3 .Iand
dnb& éNéZHDa;) :ﬂ"h'ézres(ld\ﬁ’e o@tame@ aﬁer &@ofﬁmn%fﬁhla stlOélﬁrKE:is) tmturated

oner),

wﬁ@rﬁ-per ne (@0 &) (nglvg 79 g (7rlz%) @f @w Pfgé‘ﬁ%ﬁélﬂ)Wth& Spéd(ﬁt (gB1)

34(& 81€%§Hf4 52%%%)”29 ?f@{’o%rrbﬁll\]éﬁg ?bé%i%om FE I lmg (s>

9H),3.7(8 Byl(i@lemymeguiﬁsmmt EH%‘S—61|\(@IEHH ); B807IEBERY). f oni C
aci d nonohydrate (15. ') was added to a

Stepofu4QuV- W%ﬂéprzazoflﬁr@r%@baméﬂeeTs g stizel 7od eagkey (Or°C
solfiH 8?%3%%‘5 g}t eﬁ%r 4§%h36.'§§ rﬁ%f)%ﬁ HEhy B Uéén &b &t 91.00

ure he sol'vent
mn@ol;’tﬁ)@ ey edratipdtefurare (Ac ad) Wa@&tﬂdtﬂfd& tﬂﬂnoacﬁéceiﬂd aghllriden9.46 g,

resi due whi.ch was taken u di eth ther 200
4595 pupply 28 fheaige peq srred il SRS (SErTATS 91 f he reaction

mlﬂhpéigﬁ &@@rvmhe\%epgsoﬂﬁﬁ g@d Eﬁ?&c% wh fchio"réi%hh hq2 256! ml).
drie er vacuum t e

The mnilbnted asgaipeattacti wkresxmzishdd Wlm W&Br §2 33@& m12,912f‘1’ne (50 ml)
anc? gned (I\i1 884) 166570’1V6%1 \%%S e\}a%%?'dtedl umﬁ:r rerHuced presHsure to give 5.98 g
(92.6 %) of the product as a white solid. IR (KBr) 2988, 2243, 1693, 1368, 1271,
1166, 1142, 1113, 970 ecm™; 'H NMR (CDCls, 300 MHz) & 1.51 (s, 9H), 3.28 (m,
2H), 4.46 (m, 1H), 4.57 (d, J= 9.0 Hz, 1H), 4.87 (m, 0.5H), 5.11 (m, 0.5H).

Step 5. (45)-1,3-Thiazolane-4-carbonitrile ~ p-methylbenzenesulfonate:  4-

o

Methylbenzene-sulfonic acid monohydrate (7.73 g, 40.68 mmol) was added to a
stirred solution of Step 4 intermediate (5.8 g, 27.10 mmol) in dry acetonitrile (50 ml)
and the mixture was stirred at room temperature for 24 h under nitrogen atmosphere.
The solvent was evaporated under reduced pressure and the oily residue obtained was
triturated with dry diethyl ether (100 ml) to give 7.21 g (93 %) of the product as a
white crystalline solid; IR (KBr) 2988, 2243, 1693, 1368, 1271, 1166, 1142, 1113,
970 cm™; 'H NMR (CDCls, 300 MHz) & 2.37 (s, 3H), 3.33 (dd, J = 9.0, 3.3 Hz, 1H),
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NVR (CDA 3, 300 MHz) d 2.31 (s, 3H), 2.37-2.65 (m
2H), 3.76-3.87 (m 2H), 5.10(brs, 2H), 5.33 (brd, J =
wW®2006/0825 1 H), 7.19 (d, J = 8.1 Hz, 2H), 7.75 PdI/1BR065/002204
8.1 Hz, 2H). Step 4 : (2 5746) -
| - (2-Chl oroacetyl)-4-fluoropyrrolidine-2-carbonitrile:
3.46 (8@l uki1013, af3 erﬁi)?4'5ﬂt(§r2}?d|5@t795 $A0ng1HED. BO(bRPH), 7.20
and triethyl am ne 2.77 mmol) in

(d, dicchl &tz Wa?@(défl&(ﬁhﬂ)l 3’4@5 added drop wise to a

sty o B EACHBREAD o S it O Bl AL BREELY bt e 5
intéfnedave(7.a Hex3.08 nghol) Qndi tﬁeth?lhﬁnﬁé X8.02 eg, VE9G tithoR dn dry
at the sang tenperature for and_dil uted, w

dichlogpmehente?Aand Was@dded dron ﬁewﬁ@éfﬂné 18 stirrgd Eﬁ*ffj%?ded 0°C)
T | U, 019 AU R kg 0
mlpovee @O a2 SB&)resul T miasieduss sihte atell °(éffd)rel h and diluted with
BT TR St B 0 b BB S5
(500159 Ml drRaNal 4)' ’ghe( KfBhent 23 ‘éva;?c%t@d uﬂx@e?r%edﬂc‘é@ %ressure and

1, 122571 051, 958 cmi
theMesijiuel obtaed mwsnmmted Mith @yshetnyB@h¢W30|mm to @@64 @1@ g (91

o 23 (Tl 285 809 gk ol g Mg g2

11€(2d98§ cm 919 NMIR (ft@:]j?d:ig, J00tNPBY  3.32. (@6 &dt.2 HE, ZHRA. 1B (s, 2H),
0. 8H, omer). Internediate 19 (4

4. 67 (é, l?Serﬂiarldb)céﬂﬁ K9, Ji 80ttd, dHo) e (dd, darbont- 3 Hzl &H).
Step 1. (4,S5)-1, 3-Thi azol ane- 4- carboxylic acid: This
i nternedi ate was prepared from L-cysteine
hydr ochl ori de usi ng arhickglediasé 20 procedure (J. Am
Chem Soc, 1937, 59, 200-206) Step 2 : (4,95)-

2-Choxo-1-[BSHEnerepardidinrlbpihlrethanened: A sol ution of
di-ter -butyl dicarbonate §21.3 g, 0.977 nol) in
acetonitrile (20 m) vwa sadiitoastlrred sol ution
of Step 1 internedi ate 0. 075 nol) and
triethylamne (18.98 g, 0.18 in 50 % aqueous
acetonltrlle (100 mM) and the sd“l utlon was stirred at

e&) d%ﬁg%’%@’é %rﬁ\écisrgmgoﬂgl peal Qcﬁ{lﬁ(g{u a? d‘f‘-’?e%—ﬁﬂtgp a{cafb%ﬂate

educed “pr The fes)
(7.5¢| 84.40mmel iadiHH (50adl)wrdshadded/(HQGnirt)ao mHtﬁred soltitien of (R)-

Ot YRR B o BO D S ESRY LS (o oS HaG B FEIF
(60 ml) at room temperature. The reaction mixture was stirred for another 18 h at
room temperature. The solvent was evaporated under reduced pressure and the residue
was diluted with EtOAc (200 ml) and washed with water (2 x 100 ml) and brine (100
ml). The EtOAc extract was dried (Na;SO4) and evaporated under reduced pressure
to give 4.0 g of the product as a white solid; IR (neat) 3422, 2977, 1676, 1420, 1167
cm™; 'H NMR (CDCls, 300 MHz) & 1.46 (s, 9H), 1.93-2.08 (m, 2H), 3.34-3.49 (m,
4H), 4.43-4.48 (m, 1H).

Step 2: (35)-N-BOC-3-Fluoropyrrolidine: To a well stirred and cooled (-30 °C)
solution of Step 1 intermediate (1.5 g, 8.01 mmol) in dichloroethane (50 ml) was
added diethylaminosulphur trifluoride (1.94 mg, 12.01 mmol) under nitrogen and the

reaction mixture was maintained at this temperature for 1 h. The reaction mixture was
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water (2 x 100 m), brine (100 m ) and dried (Na2SO4)
. The residue obtai ned after evaporation of the

W@ iogene2was triturated with r-pentane to gi vePAIER0€5/002204
of the product as a white 98lid. IR (KBr) 1746, 1634,
1417, 1367, 1309, 1216, 1119, 1142, 894 cm 1; 1H NWR

gréffc‘l%g‘;' }llg%g? M‘%)anﬁ té fzb‘gm( Q?nslﬁéﬂmreg aﬁsiff sglrfﬁ:fg (vms &dMinued for

an$ths) 1M-1B(Thel x@cﬂthm auighze ervavs pemrbxbmm demixferego’s ider gnsld solid

NREog R S b PG EpRory oeoh e e Bifigd wit
walldPhnd kRirslidd WAt alntrehbthaie (300 10t))m1/)'asl‘had6tﬁﬂb1ﬁé&ly>kgamc
chl oroformate (7.68 g, 70.79 nmol) under nitrogen

extrietpsptrer washedr with| waterwhiine %‘Fieéﬂ?ﬂ t(eeSOarh d'hei salygnég was
t _th
e el PR SIPSERLES ok 30 3R A0 e e

coRved clﬁoﬁ%@ﬁ?h?@i% &thil. acdtae in@atblieom athor) tor glvevd840 mg of the
gradual ly allTowed to_warmtq room.tenper at E@ anq 1

degired: eqrpRpURE sASCYSAIOPh ok R Greainbti9e 2918 I8 a0 w3y NMR
(AR SR\ R, S el ret s 2B

(maggr (100 m), brine (100 m) and dried (Na2SO4). The
resi due obtai ned after evaporatjon of th& sol vent was

Step i t &r at @) wiklHoroppaplidine ( Somethyl ?I&?eg‘?sv onatg: g (71 oy 4

e} E%%)hr?zlegg%%ﬁa%%?d %g@@&;ﬁdg%é Yf/éz;ln piFod 1id #4080 868 stied

sotlitibn 49 S(tép 2 91!11)3rm&11é16-(38(5mg( m482hbnol)éhn51ty¢954m(tmlﬁ (2@1)1;1) and

thg FSFUNG BeSEes AR RGP RE AU B GO LeF Bitopgn gupppg The
somﬁ% gﬁg & &r?&e@ @ndepPldtulan Ipﬁ%‘ss@E ea%d3thb iR fBiduatobtdifedOwas

and triethylfam ne .2 g, 91.09 mmol)
mhmatdd withe tryading thyd fethear(1q 35) ] )gl\&ﬁa%63am$e@f the product as a white

o rtéémﬁg(r’l\?és‘%%‘?ﬁ rv?agsg i Ia((jsﬁsé‘ gfﬂ‘éﬂ%eﬂ%‘g g? are @3 ?%ﬂ&, "So19,

27‘&'36162%«':11:4340@216 X094 emas diluted with water (50 )
extracfed with chl oroform (2 x 50

Stcp #bAnetztmrp gﬁﬁte@ Finfermedisto (@2 mgad H@dnwoz r@n@é@fahyle@ls@ (196

T I AR iy 18
stﬁreﬁ&n@ OBRAGOH) ablutibe airchibuedcenyd chlonkdet € 8$ahgdl.63 Bimol) in

2988, 2243, 1693, 1368, 1271, 1166, 114
drg-ﬂg:hiqgm;pet hape Qj\p@’l Q}@@ bgmng%]@)e Wp&l%lng n%x‘glie ras szkgpﬁ]d a]t% '°C for

2? %@ {ﬂﬁte(%%iﬁ)\%atép iffd'r%nrg e H§§Hic (leer dyas s%pﬁrafé'a; whabfled with

water (2x 50 ml), brine and dried (Na2804) The solvent was evaporated under
reduced pressure to give 124 mg of the desired compound as an off white solid; 'H
NMR (CDCls, 300 MHz) & 1.35 (brs, 2H), 1.20-2.41 (m, 2H), 3.52-4.11 (m, 4H),
5.19-5.43 (m, 1H).

Example 1
(LSR,3RS)-3-{2-[(25)-2-Cyanopyrrolidin-1-yl]-2-oxoethylamino}cyclopentane-1-

0 o0 CN
H >
N
(Y VMNQ

carboxamide
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Step 5 : (45)-1,3-Thiazol ane-4-carbonitrile

p- met hyl benzenesul f onate: 4- Met hyl benzene-sul fonic
wa@elodomsrdhydrate (7.73 g, 40.68 mmol) was addedI/IB2065/002204

stirred solution of Step 44 nternediate (5.8 g, 27.10

mol ) in dry acetonitrile (50 m) and the m xture was

St§p i rred at (ISRPRI)SNB@CULRIHooycladentansridearbonantidgen  Ethyl
at nosphere. The sol vent was eva orat ed under reduced

chisrefornate (RAB & ﬂ§2§|n|“901r) &gis dddedbior et spidion qfiipierpedjate 2
L34 B BB BRI &elfb%af'g )55 Blnieh i & B ?ﬁs ) at 0

t'hHeé pro as a te cr ne so KBr)
°C29%3, 5 2121ﬁ3undb693troge&68tm0]sﬁﬂéte Thﬁﬁfgiachilmammwasgiﬁﬂcdnfor

1; 1 NWR (CDdO 3, 300 MHz) dd2 7 (s, 333d.ﬂ
anethgr 30 min gt the sampbtergpqgtu(qj@l 2J53 % aﬂéle@.ls opipm lﬁ){gﬁbm e (15
ml? &5&1' jl(iéed S 5 11':_1m2 énﬁQtuQéan& ’JFDam s@rrécﬁat(l@l“ lgj_!"i)ar B T Ke Afixture
wdsdbjutat Wﬂh@whter ()Sﬂzﬁﬂyla)ldl extracted w1th ethyl acetaté (3 X gO ml). The

o RS Rty N 80, 58 oo o
brind- &9 ). 2Phed BrgHaRd )extrabtdws @h@@l(wam@hﬁmecéﬁ&nﬁht)sd under

was added drop wse (10 mn) to a stirred _and

cool
vaCQuio @) gwl hﬂ? @nofothe ghipdics as e twhitectolidi IRsléKP?) %?876@, 3316 1661,

153 o, LR, (D SIS TEOTBR 420 ey YE 187

2689 1didnut sl 2/\459 b, 7\4@&?1’1119 108 (Biis 1H)T Bms(gb@aaﬂy I ayer was

separ at éd, “washed wi t h wat er brine (50 m)
Stapd d2i ed ((ISB 38HB- Amn@cs@p evaa@arW@m;d%u ediriffygeqacetate:

T eabact TR dOehy T PP BEGArY inediae f4q0 me

1.954 S iOd tdl@ml@foﬁl@dﬂl@dneé(s Oamihit 116 °Sadnidcthe Irﬁc(ltﬁBlnjlxture was
2953. 2246, 1667 1393, 1284, 1262, 1182, 98 %

stixioR: af @[g@agle tgm@elm:qu for 30 mm Eugjder 3§ nitroges q];@os;%q; eI@xture

w%zevapggatedéurgi% %eglgce]djpr:eg%ﬁ”%{dz%wé mﬁz Tﬁz? El)§lt 0¢ thelarming vhich was

I nt er nedi at e
use0 a2 suchl for e ekt sdep.

St@mg)g lsg,]?u%%)()%r 8’;’%‘%%‘59%& L1|570ri(e11tgl,28 gzg & s %6 #Irg% (10 ml) was
dglggiiﬁ %tn}l)é/cf MspdisfRY (ﬁoﬁéﬁ b3 1r(tgm§:d91:te @1@421% I"[Wﬁ4)minﬁl)-|_%Tlﬁassmm

ded mn) to a stirr solutio

ca(ﬂR)nate((Q)w ﬁ}gayra%lnm‘ipb@hd NaJ 6139, ma).§76 mwel)indgd (15 ml) at 10
t 0 57..40 |
G B e Sl PR R B 802l ppsen

atBHIRHINES. TR Mix@brel WATEGEP ahd boic@ntrdib® uaddrredicedagessure. The

evapor at ed under reduced pressure and the residue o
residue obtained was purified by silica gel column chromatography using 2 %

methanol in chloroform to give 90 mg of the product as a semisolid; IR (neat) 3314,
3196, 2240, 1656, 1419 cm™; 'H NMR (CDCls, 300 MHz) & 1.71- 2.34 (m, 11H),
2.77 (brs, 1H), 3.25-3.64 (m, SH), 4.74-4.78 (m, 1H), 5.24 (brs, 1H) 7.54 (brs, 1H).

Example 2
(28)-1-{2-[(3SR,1RS)-3-Cyanocyclopentylamino] acetyl}-2-pyrrolidinecarbonitrile

OO

Step 1: (LSR,3RS)-3-N-BOC-Aminocyclopentane-1-carbonitrile: Trifluoroacetic
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was diluted with EtOAc (200 ml) and washed with water

(2 x 100 M) and brine (100 mM). The Et QAc extract was
waleioed406d SO4) and evaporat ed under reduced pPERER2NES/002204

to give 4.0 g of the produét as a white solid; IR

(neat) 3422, 2977, 1676, 1420, 1167 cn¥ ; 1H NMWR
anh‘ﬁgizﬂeg(l .30 B/HB néindl) 4fas( ﬁifg@"t& a s]oh?cﬁn%cg@@tegnﬂ idéfinediate of

m : e

Exeagply 1 |(&ﬂ05%335 mamé}mtapﬁhal(aﬁéne (o7 & I/ﬁeg‘} manal} ingdty THF (

I
2078 GO 2 B8 il oftdosRhl abnbhetl MeCRihule AT TELE R 1 yand
dlhhlte&lt m:h duvkqoid whateh (40 tal). fTheqrrodlet (vhs %ﬂtrﬁ@ed b2 @ichv®hthane
(1@? ni tsrégggen and the reaction m xture was nai ntai ned

P s eWith ywater o109 m), Th‘éner da@t mbh anfl xdiiek (NaxSOy).
\)ﬁ?&gﬁ@ﬁj Bakley so@vén@‘ﬁﬁ&’erg@?%\%ﬁgﬁrr] %‘9261?% Ak e %l%ﬁgct as a

Irring was conti nue e rea
semiisolidy B (uzst) 3361, wsamzs%msoumz&, dbSicag’; éHd\IMN (@013, 300

Mﬁ?f%?%ad%ﬂ%%'l{{%ﬂa 'w'n't R SNSRI 2 R e 1 S
?,lpllq{ omggmgq m{\/\%t eThe conmbi ned organic

act’s vverevva brine and dri ed
Sté}Né2 QS@QR»S)%AIIBmdelmpemmﬁe ecatboniatiledrilidescetags Ud&Hotection

oS E M S B AT B b e
660 D6t mhs umtﬂmrsmtt heihBa8fA8d B8sRh G A6 s'iééJg

conpound as yellow 0il; IR (neat) 3500, 2978,
StapP7 Cempling lpaptmmofd:b@b 2 igeneditty (G6Q.mMg, LH469Mmol) with

Inqleﬁfi?dléte 21? G5 %H;l 437 i 77 (Igz‘,q(é}m 628 11 782 mndol) and Nal

(22t mmgt hyVbenze i sTHE Qlﬂﬁhﬁ) as‘&lesdﬁb'éﬂyﬂ Pendse QSS*deﬁ grga% 225 mg
aci d nonohydrate (752 95 mmol ) was ad

of dhg PIiOéHctsaéwmerr@whéf 1&&%@02331:& 8P b @36l 6(528®41"ﬁ3 ol cmsl 'H
NP BOMBEFS 06T B30, 208 (ROt 80185

3. 18306 phetie) 3.308.aqh am), #as (ayappr at ed under reduced
pressure and the oily residue obtained was triturated

with dry diethyl ether (10 m) to give 563 ng of the
product as a white crys]ﬂ lnhgg?sol id, which was used
as such for the next step; neat) 3443, 3019, 2783,

(2&)612@2 -[(BSRALRSY BLEyaridiBdthgToy oyl dnind] ety M2-yefoliNied
ca?1 nrlgnedl ate (563 ng, 1.48 nmmol) and triethyl am ne

10

At
Step 1. (1SR,3RS)-3-N-BOC-Aminocyclopentylmethyl cyanide: To a solution of
Intermediate 4 (1.5 g, 6.55 mmol) in DMF (15 ml) was added NaCN (321 mg, 6.55
mmol) and the mixture was heated at 80 °C for 18 h. The mixture was cooled and
diluted with water (100 ml). The mixture was extracted into ethyl acetate (3 x 30 ml),
washed with water (100 ml), brine (50 ml) and dried (Na;SOy). The residue obtained
after evaporation of the solvent was triturated with petroleum ether to give 1.01 g (80
%) of the product as an off-white solid; IR (neat) 3368, 2973, 2247, 1691, 1521, 1365,
1249, 1171 em™; 'H NMR (CDCL, 300 MHz) § 1.11-1.25 (m, 1H), 1.44 (s, 9H),
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ng, 1.93 mmol) in dry dichloronethane (20 n) was
added drop wise (10 mn) to a stirred and cooled (O
wOgoesalees i on of chl oroacetyl chloride (186 ngPCIIHER805/002204
mrol ) in dry dichl oronethadeé (5 m) over 20 min. The
resulting mxture was stirred at 0 OC for 2 h and
1.46-1 50 dch, \&H)hl\&étZe(DS (th02H), )2.18th &1 qrg2mM)C2 hayer J wes.6 Hz, 2H),

th wat 2x 50 n), b d
3. %slg:eq%ar %%ﬁa“z % \t,eVI sol Sgnfrwésxevaporlt ed_r Iugge?n
SUCURITAGH NS Sl IER gyt s 1
intippgdiate 1 (4% (thg,a 2.128) mrhol}0iP. &bﬂ:to@iﬁ'ﬂeZ |'d)25 tip2wds Jaided p-
tolggl}egglsfgrgc %1](1 @o%ydr(ate (81'5_|)mg, I§1X2a85 mmol) and the mixture was stirred
at RTZoLg Nt fﬂﬁloggﬁ 1ﬁFH_e Y v]en@w%a)%bbﬁé't&%ﬂi%} Mﬁ&éﬁgﬁggs%peeand

- | car boxam deSt e :
the weiduawbiiredcr s ﬁﬂObmié-lh vder( 68 amt). dBhe i lof lthe residual aqueous

ISR B o 15" ot
dlcﬂﬂbioml‘eﬁﬁh@ﬂ ﬁfBloriﬁl) (RAd Wied. JN? 3%?4? T‘Pi@éc)lvén@ V%Bévz[ rat@é Jnder

(&1@ at 0 0C over mn un rogen at nosphere
redugEt PresHr Ao give 86M¥ €00 Ppleef the ﬁnmashaebrom stickly atass hérich

Wa?"i’lg@lrés)esﬂpl’?ﬁﬁttgé é&l %25 % aqueous anmoni um hydr oxi de

was a T 5 mn. The m xture was then
Stegxt 3: r(Ecmjﬂﬂmg rﬁEthmof 118 dinind fienMiSKpY enteBsedhtbuy ¢d 8w§5§1 1.043

S g , and extracted with ethyl acetate
i) S PGB e G0 B2 0PACTE e Akt e A.46
mnllcbl)/h‘?@ﬂl:( @@ rﬁi) hs dU&RFBEG &é@%@%&%’t@g? oéa% lﬁf@ f)tfé%pr Juct

organi c extract was drie concen
as ypeteisoNdidBu(meat 3¢3 52933,4244, bF50f 24pi B2y e~ aSH MR (U@Ch,

30 ok e fﬁﬁb 1493182 (po2Hh ) S6-2.08 o 5B, 7.99-234 (m,
6H'f|'ﬁ 42808~ ?691§31z( E’H} 53 3%36(%1 A2 365 s 48, 43 95-3PF §, o),

47(5I($|, PH3i ’?5) 3 Am nocycl opent ane-| - car boxani de
trifluoroacetate: Trifluoroacetic acid (3 m) was
added to a solution of Step 1 internediate (400 ng,

1.754 nmol) in dry dichigghpipd pane (3.0 m) at 10 0C
and the reaction mxture was stirred at the sane

(28Y-dniFel(3 4 A3 Gyammethylcyslopentylaniino]agetpl} s2-ppaplidinecarbo-

nittil€ M xture was evaporated under reduced pressure to
give the TFA salt of the am ne which was used as such

for the next step. H 0o C
///,O‘\\N\/U\N: : 7

Step 1: (15,3R)-3-N-BOC-Aminocyclopentylmethyl cyanide: This compound was
prepared from Intermediate 9 (1.5 g, 6.55 mmol) and NaCN (321 mg, 6.55 mmol) in
DMEF (15 ml) as described in Example 3, Step 1 to give 1.0 g (80 %) of the product as
a white solid; IR (neat) 3379, 2976, 2243, 1681, 1518, 1303, 1170 em™’; 'H NMR
(CDCls, 300 MHz) § 1.11-1.22 (m, 1H), 1.44 (s, 9H), 1.48-1.59 (m, 2H), 1.90-2.05
(m, 2H), 2.20-2.41 (m, 2H), 2.43 (d, J = 6.3 Hz, 2H), 3.98 (brs, 1H), 4.57 (brs, 1H).

Step 2: (15,3R)-3-Aminocyclopentylmethyl cyanide p-toluenesulfonate: Deprotection
of Step 1 intermediate (800 mg, 3.571 mmol) using PTSA.H,O (1.36 g, 7.143 mmol)
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Step 3: A solution of Internediate 17 (157 ng, 0.876
mol) in THF (10 mM) was added to a stirred suspension
w22 i nternediate (424 ng, 1.754 mol), POU/ERSIINR204

carbonate (967 ng, 7.008 m®l) and Nal (131 ng, 0.876
mmol) in THF (15 m) at 10 OC over a period of 2 h .
in Boetonikrile I £ R Sis fdesdribed iSEkdrhsld 3a8tdfR e 22Mmgodeie product
nitrogen atnpsphere. The m xture was filtered and
as@okBeiplidavahavsared ecck frphesswser: The resi due

S5 SIS (O 8150y 3 Al SOl T, 357 o) it
Intprmedifie o308 rhel . PO einad]) asthe wesensodbf gdotasdfirh ragtonate (493

33 3196, 224 656, 1419 1; 1H N 3,. 30
mml% tyiugnoj) aich Ngh iy §. 785 mpmol) s é?SCPE% b Eyamile s Step 3
galbglbz§§ Eﬁ;(ga ?rfp tl?%;fz}o%gct )ngf}as%%ﬁsr)?g %f‘gée:a{)%mk,%s?z-, 9434 b3, 1415,
1315 3e:6Y and QY MR PERCY, 300 Mdliz) § 1.62-1.99 (m, 3H), 2.02-2.34 (m, 8H),
S R EL A S N
Trifluoroaceticanhydride (1.18 g, 5.613 mmol) was

added to a solution of Step 1 internmedi ate of Exanple
1 (800 ng, 3.507 mmol) aKghmpleet hyl amne (1.7 g, 16.84

[) i F (2 at 0C ynder. . nitrogen.
STt B 3k Fambuictdedeutylamio pistvn 2R fidinecarbo-
nifkile YiyAdo M1 g ce- col d water (40 ml). The product was ‘
extracted into dichl oronethane (100 m), washed with

water (100 m), brine (501 )Oan&Nried (Na2SO4).
Evaporati on of the solyeniNu rA edtil—lc?d pressure gave
920 ng of the prd\bcbct' a sem sol/d; 4R (neat) 3361,
2982, 2239, 1680, 1628, 1165 cm'l; 1H NMR (CDC 3, 300
Tdveimjelldstitred4andscoottd) (0 °C) 56kutioB df Step 3 HternZedide, Eadoplerd (200

mg 150 Firge i FONT 0 il afided fjsaBrdtB sbilion S &y 1% in
EtOH ¢/ @)mB: 11k ROkK6h QRS Mid&teat! RT 63300Rid ol rediBt a white precipitate.
trfluoroacetate: Deprotection of Step 1 internedi ate

Thegroduny was .cgﬁiq’wd)bs) tileatige sud 'dti@@milcliﬁr Frevph &0 give 2@ meof the
660 ) j ' , '
prE R g fig® LIMET S AR 8 w50 e Tos20n
f ' di I i
GESYIEE,2.TNTAR 202 000 0,2 20200 D, Yo 2 2

3.90-409 (8 2634 8admpaH).( 22 1 ng, 1.473 mmol) in THF

(10 M) as described in Exanple 1, Step 3 gave 225 ny
of the product as a semsolid; IR (neat) 3318, 2957,
2236, 1659, 1415, 911 cnEdampld6

25)-1-{2-[(3R,15)-3-Cyanomethylcyclopentylamino] acetyl}-2-pyrrolidinecarbo

nitrile

TR

N
Step 1: N1-BOC-(3R,15)-Aminocyclopentylmethyl cyanide: This intermediate was
synthesized from Intermediate 14 (1.5 g, 6.55 mmol) and sodium cyanide (321 mg,
6.55 mmol) in DMF (15 ml) as described in Example 3, Step 1 to give 1.0 g of the
product as a white solid; IR (KBr) 3379, 2979, 2243, 1681, 1518, 1366, 1303, 1169
em™; '"H NMR (CDCls, 300 MHz) & 1.12-1.22 (m, 1H), 1.44 (s, 9H), 1.47-1.57 (m,
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NVR (CDCl 3, 300 MHz) d 1.62-1.99 (m 3H), 2.02-2.34
(m 8H), 2.73-2.83 (m IH, 3.18-3.26 (m IH)
wa2®860d681 (m 4H), 4.76 (m I H. Exanple 3 (2PCT/IB2005/002204
)-1-{2-[(3 i 53
) - 3- Cyanonet hyl cycl opent yl am no] acetyl }-2-pyrrolidine

ZH?’?]&Q@?! 03}4{14 ?@v@‘@e‘% X (nﬁb%I){/)é I204|ge fyl rr6et9 hI§I/7F’ 2(:}9 é%igg e@rs’l'cl)H) ’
4561(513&1111&1) on ofd:jggerNaneCIo\lll ?ge 4 (1.5 g, 6.55 mmol) Ln DIVF

5 was, a
S“i(ﬂ (s éRMmeﬂoa?nt@@eéﬁl Pzﬁmf%am%lwm@@etﬁﬁex ﬂ?ﬁpéotﬁ%t@n of
Ste qolln‘t:e%n@&}l% ggb 2"@4trﬁ1n\'§gtu§{n (Tgf%g"})l(ﬂ) égﬁﬁfsﬁ’%h%g%‘rﬁggane 3

s extract intd eth cet
miyeg desebe in(FB0@npie ), Shp i2ngavé 567 mg (180dopof e apiip 8049 TFA

I esi d e ob aft r evaporation of the
Sal%@f%@h taF ?'tl%'ratlgf ppet rol eum ether to give
Ste}r 81 @odzpm Neallior g Mepdthteaﬁecﬁateo(dwwgt e, §43|rhﬁ101/)| Rith
neat ) 5 2973, 2247, 1691, 1521, 1365, 1249

Intgtmeﬂmtqﬂ-ﬂ @.’ﬂ th;Bg mrg())l()) 1m4hg)pr@ellcqq£ppt@§1upmarb¢agate (147 g,

10%6 éﬁ ﬂg F?ﬁl ](%ékf mgz?%%(r{rx%ol%ggl Tl—é’ éé%ﬂ) }5'3%“8 g')én Example

1, SRpSS dakd 286 rﬁgowﬁespmﬁﬁbt asat@mé’ohd IR (neat) 3319, 2951, 2242
éﬁ i N- S—Amnocyc olen | met h c ani de: To a sol utio
Lo, 181253131 Tt MR GODHY, 360 S ol §.1 24 (m, 15D, 1.52-

AR Bnbya 4 Lo oy 9392@5%%#?5Z§ﬁh S Wt o1

3.2045, 3H) 3.8 (20 HKB . 4@B. 76(5131 oHYler7 N 7o eagenH). The sol vent
was evapor at ed under reduced pressure and the residue

obt ai ned was dissolved in water (50 m). The pH of the
resi dual aqueous sol uti a eddj usted to 9 using
excess solid K2CO . The solution was extracted with

(2SJ1.9R1-§2- 9381 1R Cyinsmathyldyklopetyliig ] 4 eyl 5O uordi2epyrrol-
sol vent_was evaporated under reduced pressure to give
idipgeprkgnitailsy oy of the anine as a brown sticky nass
whi ch was used as such for thed1e><¢Nstep Step 3 :

Coupling reaction of the_a Step 2

I ntermediate 17 ( maﬁ”@m \ﬁl)a usi ng potassi um

car bonate (289 nuy, ) an (157 ng, 1.46

nmol ) |n THF (10 nml) as descri bed |ﬁ:ExarrpI e 1, Step 3
Cofalge: repglisg ot 31 S HRuiediesiom TISGI (4D i hOREID with
Intbfi¥diate 18 (153 mg, 0.89 mmol) in the presence of potassium carbonate (244
mg, 1.78 mmol) and Nal ( 133 mg, 0.89 mmol) gave 60 mg of the product as an off-
white solid; IR (neat) 3336, 2966, 2945, 2246, 1654, 1404, 1317, 1077 cm™; 'H
NMR (CDCls, 300 MHz) & 1.17-1.26 (m, 1H), 1.48- 1.63 (m, 2H), 1.88-1.95 (m, 2H),
2.11-2.31 (m, 3H), 2.35-2.45 (m, 2H), 2.63-2.74 (m, 1H), 3.14-3.21 (m, 1H), 3.38 (s,
2H), 3.61-3.66 (m, 1H), 3.73-4.06 (m, 2H), 4.95 (d, /= 9.6 Hz, rotomer, 0.76H), 5.05
(d, J = 9.3 Hz, rotomer, 0.24H), 5.35 (dt, J = 43.8, 3.3 Hz, rotomer, 0.24H), 5.43 (dt,
J=44.1, 6.9 Hz, rotomer, 0.76H).

Example 8
(25,45)-1-{2-[(3R,1.5)-3-Cyanomethylcyclopentylamino] acetyl}-4-fluoro-2-pyrro-

lidinecarbonitrile
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300 MHz) d 1.17-1.25 (m IH, 1.49-1.62 (m 2H),
1.86-2.00 (m 3H), 2.08-2.34 (m 6H), 2.42 (d, J = 6.9
wWo20060%625 3. 15-3.23 (m I H), 3.37 (s, 2H), 3. 3FcBIB20205/002204

(m 2H), 4.75 (m |IH. Example 4 (2 S)-1-{2-[(3 S, I

) - 3- Cyanonet hyl cycl opent yl am no] acetyl }-2-pyrrolidinec
arbonitrile Step 1 : (I o CN
5',3i?)-3-iV-BOC Ani nocycl dpentjyl net hyl cyani de: This
conpound was prepagg e pate 9 (1.5 g, 6.55
nmol ) and NaCN (321 ng,-6.55 mmol JnDI\/F(15 m) as -
descrlbedln Exarrple3 Steplto gi'fe 1.0 g (80 9% of

Covpfiaf “Sison ofoi@ Hsbmediley Tenhele SHONRATL e Siap it

Inﬂxh'ﬁ%dléi’te 14 83(25§-m%(2 1 @mmllnbb) in ghg‘kfzfesﬁe?ce Qﬁ‘i)otasl‘,uﬂig c%g&%té m.47 g,

Oﬂlamsloﬂizmldzml (2@093g,(1b345mmq10 as dessmbﬁdorrs xqmpple 15 3zgave

30@ %qué%%glmﬁ?{'gﬂagf scén%é e §y§31§y§54d§%43 1663, 1663, 1419
cnﬁ htlgr Rl atsc(;8960 MHz)3. 157511 rIm(hx) msl ngoHTéiA(nHZz@L)( 1.884.93

g, 7.143 mmol)in acetonitrile as described in

(nE23pL 843, 45(repoH), g?a@bzz?&z(m;rgﬁgf 34 s.gs Pr Gau D), &3&%(d, J = 3.9

sem solid d as t-he

rgaper. o5h arEny T Eactronor TeEay 204 ree 08k 1P g5
5.00¢d, 3=597 0 WD otk B2HN tseanad Uat €1,145.( 3RBrovemer] 0288, 5.44 (dt,
mmol) in the presence of potassium carbonate (493 ny,
J 335744 fis, yotamer, Qeit) 268 ng, 1.785 mmol) as descri bed

in Exanple 1, Step 3 gave 280 ng of the product as a
sem solid; IR (neat) 3318, 2957, 2236, 1659, 1415,

1315, cml 1H NVR ( CDCl Bxampl 9VHz) d 1.62-1.99 (m

73-2.8

3?(5,'% 303 {%%@gﬁésﬁzcﬁﬂ"' ﬂPOFQPWSO%H{“Bs‘ Y‘EQZ'?W&‘%’@?Wﬁ e
cy%lo%%@yaj%ééﬁ*&?tcycl opentyl am iio]acetyl}-2-pyrrolidine

carbonitrile hydrochloride T a(weIENstlrred and

cooled (0 0C) sol uhbon of ~ASt er nedi ate, Exanpl e
4 (200 nyg, O80mm)/r‘@mc(3 ) was added a

saturated solution of dr gas EtOAc (3 ml).
This solution was stirred at RT for 36 mintoresult a
white precipitate. The product was collected by

f I l t r ati Sl’blggodl (E{liS?&)%-%O&%&:nl{rl{(%ytcﬁ)pgrilt\f/ﬁ—lz-gt%aﬁ%epf Isobutyl
chloroformate (1.21 g 890 mmol) was added to a well-stirred solution of
Intermediate 7 (2.09 g, 8.72 mmol) and triethylamine (890 mg, 8.72 mmol) in dry
ether (15 ml) at - 20 °C over 5 min under a nitrogen atmosphere. The reaction mixture
was stirred for another 30 min at the same temperature and then filtered to remove the
precipitated triethylamine hydrochloride. To the filtrate containing the mixed
anhydride was slowly added a solution of diazomethane in diethyl ether until the
yellow colour persisted (ca. 20 ml). The reaction mixture was gradually allowed to
warm to room temperature and left overnight at this temperature. Excess
diazomethane was quenched with a few drops of glacial acetic acid and then with 10
% citric acid solution. The organic layer was separated and the aqueous layer was
extracted with ether (2 x 100 ml). The combined organic extracts were washed with

saturated NaHCO; solution, brine and dried (Na;SO4). The solvent was evaporated



10

15

20

25

30

product as a white solid; 1H NWMR (D20, 300 MHz) d
1.12-1.59 ( 2H), 1.75-2.01 (m 3H), 2.11-2.45 (m

wQa BJos/0R62B-2. 60 (m 2H), 3.40-3.49 (m |H, 3.BEHB26E/002204
(m 2H), 3.96-4.09 (m 2H)554.65-4.95 (m IH. Exanple
6 (25)-1-{2-[(3i?,1

unéérg%g'%%ﬁ ?Hrlr'gstgﬁ%{ %%(f h‘n%?r%gltdé{é %gt]aﬂl%h 7 %(&rlﬁe%‘l??’%i‘ii% i ggi B&Gmn

chi¥nEeripty 130 Vorthhhhdeaty ki prpelvuyd ethedyd affytd i ideg offthe desired
internmediate was synt hesi zed from.l nter nedi g\t e 14 ]O 5,

conpowidss amebe yolkava selist LByt Sde (2 215, 106: 5@1%%#3) cm’;
[ i i I

gy [ oL el e i Rk 10,

4.05368, 189508 @243 H)1681, 1518, 1366, 1303, 1169 cm 1 ;

L Rt By W
coélgg é—% ?g@ B 1&9 g{ é’bef)zﬁi:n?en'ﬂ%dia’%"& :0 g’,39§5 ﬁ)!ﬁ{(ﬂ) in! 1 % aqueous
0 8 et g 9 e ) i
trigtaplomiag, (121%8 hidf yorpeh g derpiTe %ew3defx’r#ﬁ RgHuSion ot 1ighE. The
re%'tiSH Hﬁ%@ge‘;wn%‘ Ql?ol\g%i f%\)f%@?te S feRBEratie B¥EATD &iolli ofSf BEPThe

gave the amne as its TFA salt,
soWehicWwasvesnaved dindsr sadobed pressubeeanybitte rssidpal aguegns3solution was

Coupl i n eaction of S 2 ] di gt 7 2.
SRS )L e s et hon pagh ey Sl fotly 16y s
wath&P %H@lesa@ﬁraféﬁtﬁ%t}@g‘ oRfBANMterafed- ¥H, Ol sdl@i&f afdbrine and

200 ng, 1.33 mmol)

and Nal ( in THFE (25 m) as .
drisd i N2 The ©leensIvess Temeyaspusley sadacepprepiyrofo giNe 670 mg of

roduct as a _sem sol.i g: ) 1 2,1 1
oRRRSIED. £,00 0k B S g T3 Py
NMR1§)MS©5ngf®195LHD2 (th, 389, 112020.301m, 4HH), 1.37§6-9H)92.66+1.78 (m,

2H), 2.13-2.38 %m S’Q 2.43 %d, J = 7@}—[@ |—8
215, 188 5050 (4D B 1 b 16D, 6854,V 36 e, 1E0, By 150
4.71-4, 3l X A0 $Av1P1- Rl Trd (
st "5 s RO o Gt P L L TR (ppppnd wes
syizath_EsiDe}d frmiéll Step2 dratetnesdidte (1.@ gCoblbhinng) nsag triethylahing(eds mg,
internmedi ate from Ex le 4 60 , L) Wt
6. PhER b LB O TBaten s 10 BBy o AT e i o34
mPOH2SS HNRHE&T BPNAkfnéddd 3, Method B to give 845 mg of the desired
compound as a white solid; IR (neat) 3434, 2977, 2072, 1634, 771 em™; '"H NMR
(CDCl3, 300 MHz) § 0.89 -1.02 (m, 1H), 1.23-1.42 (m, 3H), 1.44 (s, 9H), 1.49-1.67
(m, 2H), 1.77-1.90 (m, 1H), 1.93-1.98 (m, 2H), 2.00-2.28 (m, 1H), 3.63-3.69 (m, 2H),
3.92 (brs, 1H), 4.50 (brs, 1H).
Step 4: 2-[(1S,3R)-3-N-BOC-aminocyclopentyl]ethyl ~methanesulfonate: This
compound was synthesized from Step 3 intermediate (845 mg, 3.68 mmol) using
triethylamine (746 mg, 7.37mmol) and methanesulfonyl chloride (549 mg, 4.79
mmol) as described in Intermediate 4 to give 1.1 g of the desired compound as a white
solid; IR (KBr) 3365, 2960, 2317, 1675, 1525, 1165 ecm™; 'H NMR (CDCl;, 300
MHz) 8 0.94-1.04 (m, 1H), 1.26-1.37 (m, 1H), 1.78-1.93 (m, 3H), 1.95-2.04 (m, 2H),
2.25-2.33 (m, 1H), 3.00 (s, 3H), 3.93 (brs, 1H), 4.23 (t, J = 13.2 Hz, 2H), 4.47 (brs,
1H).
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ng, 1.78 mmol) and Nal ( 133 ng, 0.89 mmol) gave 60 ng
of the product as an offwhite solid; IR (neat) 3336,
WQAB6/04@A:5, 2246, 1654, 1404, 1317, 1077 cm 1pCT/IBA008xF82204
(CDCIB 300 MHz) d 1.17-156 (m IH), 1.48- 1.63 (m
1.88-1.95 (m 2H), 2.11-2.31 (m 3H), 235245

St%éns EBIR REMBOL- %rmno J{:%Opeﬁt%ﬂgfl niuﬁ@ ’SJH% intgmiliate was
syﬁﬂ).esﬂecgﬁ&nF&teP I40h1!eﬁﬁd5d1at@ (T6%0E, 3B4GBmOY, anhl ShdRurhizyanide ( 360
r ot oner, =.43. r ot oner,

t,
mg, ‘bafyme]) ZFBdl(YdPME] ?30 wg) cfeecrﬁaqqzm %fr%%% S{§p Aeiq) give 700
gmﬂ%' rodtub '4®1I0|w ik (IfiFfldB'%) -B79Y2975, 2247, 1709, 1525, 1449,
onet yI cycl opentyl am
13a56e1350} 1873, 1(133; ers- mtf r &HIN:MRE{CE(DQ 1300 MHemo;gmln@z (m, 1H),
i on of rnmedi at e

LR Dul ¢ Dy e e DR SBORS GneaAoty 257 (.
3m]9?r(&sgﬁ&g@§g,8’oﬁ%5| um car bonate (1.47 g, 10.71

1.34 mmol ) as described in
Stiep & 2- KlﬂﬁR&e@m&@gﬂepﬁﬂﬁ]e@ldyaﬂiﬂe tpflockwatetas: Beprotection

offieS Etervicdials {UR ol BRingB G S0 aso15:0rL 0BT Afn DCM (5

mi)"eDs degcrfbgd}n @;{aﬁlgle lz@tep 3. g§@% Q‘%%ﬁlf(d;fhg E])ee bébse’la/'hl%h“v?as used

as(sdphfbrih@n@tmp rotorrer 1 6H), 3.32-3.97 (m rotoner,

oot i S oBister % 5RbGRLs 8s§ e %92 fghon ana
In'téi’fn@ﬂﬁﬁfe- 1§(z’tid) m§5 144 ﬁ]ﬁio%) wking Bo00; 44904 nddz .2. Y10h@w61Y and Nal

(157 3@ 9. 7[9(r2151@1)43)dr§2T£i1§‘a@6 1) f45 Wepaivgd i Exemnnlel L piap-Dawse 90
SO0 DAY IR Oy PSR s e

1@1911@19 |1368;u1330 I:ZWQIIZ)}(Dﬂmm 6163, ]ZIBZglOiE’ an’! NMM@DCb,
ded a solution of |Internediate
SQOZNH)@)@ 0.8 ?@4rﬁﬁb|lﬁ)ah«a0ﬂrﬁ5e%ﬂf@mlr§8 k%@@nnaﬁ) g. 87222 05 (m,
x 0 m2 n
S A g il B (69 Thl Bl 2pn Be D ¥ en L)L 395 (o,
118}, Br31e3144 an, 2o BI50r4.GD () IH)ak. o6 Ifm, $HiES. Ikﬁﬁér(at, uHe. and
then filtered to renove the precipitated triethylam ne
hydrochloride. To the filtrate containing the m xed
anhydride was slowy ad uti on of di azonmet hane
in diethyl ether until ?ﬁ%ﬁplé%
(285)-1-((1SR,3RS)-3-{2-[(2S)-2-Cyanopyrrolidin-1-yl}-2-

oxoethylamino}cyclopentyl-methyl)pyrrolidine-2-carboxamide

o

Step 1: (25)-1-[(1SR,3RS)-3-N-BOC-aminocyclopentylmethyl pyrrolidine-2-

carboxamide: To a solution of Intermediate 4 (2.0 g, 6.826 mmol) in IPA (50 ml) was
added L-prolinamide (2.7 g, 23.6 mmol) and the mixture was refluxed for 48 h under
a nitrogen atmosphere. The solvent was distilled off under vacuum and the residue
obtained was taken up in ethyl acetate. The ethyl acetate solution was washed with
water, brine and dried (Na;SO4). The solvent was evaporated under reduced pressure
to give 2.1 g of the product as a white solid; IR (KBr) 3371, 2968, 1685, 1634, 1522,
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yel |l ow col our persisted (ca. 20 m). The reaction
m xture was gradually allowed to warmto room

wao eqopes@euir e and | eft overnight at this tenperBCTIB2005/002204
Excess di azonet hane was quéhched with a few drops of

1| AP ODAL A, S AOLTOT AL e 0
ZHa)qmem@ glmyemvmz @ﬂtm)cws PP Gnezmea 96% 9} %Qolﬁ'j $:15-3.20

he conbi ned organl c extracts were washed

(ms, am*%%eorm 47 $busutie A3 1Kb1sn thﬁeledﬁbrsedHo Na2804)

| duced '
R e B R e
Dapmtectwno@‘r eﬁmdspyl (1ﬁt@n%c&itbx875aﬁ1gt ase rhimoPeiisiny B’FSAQL'@)?(]) lg
t he deS|red conmpound as a pal e

f d 1.
s Aol gcripninife GRepl asdsstb sbrormle, ond s ) of

oyl AT GRSy 51 325

SteH)3: Gowdingbreactibid) of St@pz Zintermediate (600 mg, 2.84 mmol) with
2- 3 2)z3- N - ti id; T

Iningie d7 B3 ok 5 BORN R 1 H o000 )b P Smggasgium

caﬂbﬁhﬁé ng@dz ahe, Q3840nﬁn01§3 a%é NﬁIDtQ)B' RelQ 45 AGNAPYS %é'lgibed in

was added a solution of sifver benzoate
Exa@plq)uﬁ)tem%oga)veu WO mgetfihe arddnet 4slsebdsalid; IR. (aeat)m:so 2946,

2240 ) 30 S RSB L AR5 TO2 00 o, 1,

1.36e1pe (@t 2H8, P6I1.90 RAr bAyl 064-3.38- (mTfsq{e)S olvensg \CBS 2H), 2.95-
renoved under reduced pressure and resi dua

3.02q0Lid), S0V B i26n(nmedi 131 3% @0l (mT HED)f 4.r764r4a18e(mﬁ$H), 5.44 (brs,
1%5%§qwth et hyl acetate; the ethyl acetate |ayer

th saturated NaHCO3 sol ution, saturated
NHACI sol ution, and brine and dried (Na2804) . The
sol vent was renoved under reduced pressure to give 670
my of the conpound as aExpmpleEo|id; IR (KBr) 3373,

e e T R —

acylpyriroli@iner3-c2ttonittil®8- 2. 25 (m 4H) 3.71-3.76 (m
I H), 6.85(d,J=75Hz (s IH. Step 3 :

2-0(1 ,31 )-3- -BO% nocyc|.|op -l -ethanol: This
corrpound was synth Q’ | nternediate (1.0
g, 4.1 1 mmol) u5|ng ri ylamn 25 ny, 6.17

mmol ), ethyl chloroformate (670 ng, 6.17 mmol) and

StajsiaBl-lét ( 489)- 11 SRB.3%- 3B ) C-Asnideseld ldanonl olidin-2-yl
I nt e dlate3 Met hod Btoa%ve@y&géﬁ@ ]p}éréswedy

cy o PRPlag Eeagion eofs Biterpediafe 2néhP) 83433437 mfﬂ) Wity 225)-
cya]a@ﬁﬂlrol?dz&e % A satt "tl%, 6.55 mmol) using ethyl chloroformate (706 mg,

6.505 mmol) and triethylamine (0.661 g, 6.55 mmol) in dry THF (20 ml) as described
in Example 1, Step 1 gave 1.34 g of the product as a white solid; IR (neat) 3324,
2980, 1704, 1964, 1623, 1532, 1420, 1169 cm™; 'H NMR (CDCls, 300 MHz) & 1.44
(s, 9H), 1.64-1.99 (m, 5H), 2.04-2.33 (m, 5H), 2.9-2.94 (m, 1H), 3.45-3.53 (m, 1H),
3.64-3.73 (m, 1H), 4.08-4.13 (m, 1H), 4.73-4.76 (m, 1H), 5.41-5.51 (m, 1H).

Step 2: (25)-1-[(LSR,3RS)-3-Aminocyclopentylcarbonyl]pyrrolidin-2-yl cyanide p-
toluenesulfonate: Deprotection of Step 1 intermediate (690 mg, 2.247 mmol) using
PTSA.H,O (640 mg, 3.371 mmol) in acetonitrile (20 ml) as described in Example 3,
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(CDA 3, 300 MHz) d 0.89 -1.02 (m IH), 1.23-1.42 (m
3H), 1.44 (s, 9H), 1.49-1.67 (m 2H), 1.77-1.90 (m

W(b B006/020623- 1. 98 (m 2H), 2.00-2.28 (m |H), 3.BSFB26&/002204
(m 2H), 3. 92 (brs, 1H), 45850 (brs, IH). Step 4 :

St‘??e% %%%%%R%lgié{)%//%% gm nCJCoun vvaééxls%ﬁt i)eﬂsclhzv‘é sed a5 such

fm;c“thgﬁte}ﬁ sltéi}t er nedi Z\t6e (845 rrg, 3 68 m(;ml ) using

rire am ne

Stm%remlmgzrgaqggn qfngnenﬁﬁéla}e ad @3201?122@3&?%%“45 %gxlswp 2
Inte 4

b SAETIE 8252 D il Bl PRy oa AUt me

2. Zglflnﬁﬁlol)]alﬁﬁdl GBmQH M\/&r(lélpﬂ "BHF 300miHzave d 00 netefith® product

asp. @gﬂ@l@gfﬂ%@eaﬂ.ﬁf&ﬁznéﬁ Deg? b, g %0?&7 cigi's 'H NMR

(cfj}g)? §tb§ﬁ\ifgz)' 3’%’6{)4]] ?’7?’(1 1 6,151)] Slvllﬁsé(ﬁzloﬁﬁ)z 8-3.84 Tk, RES,; 3.17-

3. %@Q@mm BOGYETI (m:;@m)w yeulwyl (ng&hi de: This

i nternedi ate was synthesised from Step 4 internediate
(1.12 g, 3.64 mml), and sodi um cyanide ( 360 ng, 7.34
mml) in dry DVF (30 mfh ﬁ“g‘i@ pe£ribed in Exanple 3,
Step 1 to give 700 ng o product as a yell ow
Nﬁﬁeh@bfloiﬂmll&%?l[(23‘&25(:)'aﬁﬁﬂﬁrxondmel-yll@zmoellalﬂemmo}-
1366, 1250 1173, 083 1015 cm1; 1H NWMR (CDC 3, 300
cyrAappnigng-lotarpo 1.22-1.39 (m 4H) 1.44 (s,

9H), 1.65-1.75 2H) 1083 2.05 (81 , 2.25-2.37
(m 3H), 393( H) 8 mH St‘ep 6:
2-[(1i?,3i7?)-3-Am ] Nc ni de

trifluoroacetate: Deprol'lect of Ste i nternedi ate

St(ep:m D8-Syl 01 RSN G2 EIoRen G- Do This

)??Jlg : ggs fs%?ﬁeﬁ%éf f%}b o téﬁgﬁ?ﬁégeg% gﬁ Oggcg f»e’P rmidd® and O-

bdnlzylhydilfedylamale( (zee g 6.55. ﬂlmoi“brmﬁr)g ety dhmrefonmdieaﬁ &0 118g, 6.55
mgp Oﬂ&p tn(e%gr%nﬁgn?%gb grrﬁ%p) e {nyc%r-}z'_ﬁq]’( éé@ I;#l lg‘s'nc)iegmqbed in
E%%@Egbgﬁég' n tﬁgyg '728 %’? d g oF ﬁ{e\ ﬁ?(mv a% ggrzmsgﬂslgg ne (KBr) 3305,
2927@2567528531 122&4117.66@2 1&113@%(5 9BROL. 73, (%2%@ 2.01-
LT 05 TELA . 55 A A
7.350m, 3HB2:00.BR, (M
Step 2: N1-Benzyloxy-(3SR,1RS)-3-aminocyclopentan-1-carboxamide
trifluoroacetate: Deprotection of Step 1 intermediate (700 mg, 2.10 mmol) using 50
% TFA in DCM (6 ml) as described in Example 1, Step 2 gave 725 mg of the amine
as its TFA salt, which was used as such for the next step.
Step 3: Coupling reaction of Step 2 intermediate (460 mg, 1.97 mmol) with
Intermediate 17 (169 mg, 0.98 mmol) in the presence of potassium carbonate (271
mg, 1.97 mmol) and Nal (147 mg, 0.98 mmol) in THF (10 ml) as described in
Example 1, Step 3 gave 260 mg of the product as a semisolid; IR (neat) 3217, 2953,
2240, 1660, 1416, 1043, 751 cm™; "H NMR (CDCls, 300 MHz) & 1.73-2.21 (m, 6H),
2.25-2.35 (m, 5H), 2.83-3.10 (m, 3H), 3.30-3.49 (m, 4H), 4.74 (d, J = 5.7 Hz, 1H),
4.91 (s, 2H), 7.27-7.43 (m, 5H)
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3H), 2.11-2.29 (m IH), 2.35 (t, J = 14.1 Hz, 2
2.64-2.75 (m IH), 3.11-3.13 (m IH), 3.31-3.44 (m
WQRos/08620-4. 02 (m 3H), 4.95 (m [|H), 5.27-5.BCI/{B05/002204

IH) . Example 10 (2 )-1-((I 5% 3
S)-3-{2-[(2S)-2-Cyanopyrrolidin-|-yl]-2-

oxoet hyl am noj cycl opent yl - net hy*pyrrol i di ne”-car boxam
de Step 1 : (2.9)-1-[(16"i

-, 3i ?76) - 3-1 V- BOC- ami nocyc Iorent | met hyl ] pyrrolidine-2-
car boxani de: To a sol ut EAmple Iht ernediate 4 (2.0 g,

ELSERINBIN L. (B8l A A0S0 00 o

cytlt)peidwhnathml)umagen at nosphere. The sol vent was
distilled off uner vacuum and t he reféhtiiue obt ai ned

was taken up i Oacet ate. Jhe acetate
sol uti on was ,\ =e \\Nb,r/iﬂn d dried
(Na2SO4). The sol ve orat ed er reduced

pressure toK%r %éof t he product as a white
Stegy]; Y1-Pheayl 5(1%@?}3 BEY:-anggsyclopanylmesn2lute6 3o a cooled

0 RS EMRAST 650554 8 R ) o v
ad@dd) pheﬁyMﬁeé’yaﬁﬁe (0 gZH)&Z B hdeZ stirfing | The redetidr Bixdlre was
I—pn 93 (bis, IH, 4.47 (bis, IH, 5. .31 (brs,
stn%% ovet z@t(qu@oml ﬁ)mpeg@tgﬁ SFhe gq;yel}t wpg fretpoved under reduced
pres@ifh BRG Yitd SRRV SBLEY nleg %(x;ears er!éfalgﬁ?d ﬁ%@%ﬂg%t@&gi afford the

Deprotection” of Step
purerbyual €2.4g) laﬁ's,ﬁwlﬁtezmhdim (¥Br)53380,m96b,) 1632, 1564, 1518 cm

it d i bed le 3,

'GP Rk o RO, B3 R T BTRLE B ) 62, i,
. t

e pa B Lo e AR AT G o

1H),2185-A§0 (.. /a2 7yinBE,) THn 711+8F7 252(lnrr21)1) i T33-H88 gd eservcmsz 2H),

i um carbonate (392 ng, 2.84 mmol) and Nal (213
83&‘3531%542 nmol ) as descri bed |n Exan'pl e 1, Step 3 gave

StepGE: NU-Phbnl4s-[(1 $GRY-B-aafin Hnethﬁl&r@e@ ahis &ﬁ%und was
9 2231, 1664, 1412, 1311, 11 2 cm
prep@gg% mgﬁgp M)terale@m(];ﬁcg 3-89 mugpl) 11511%41150506 (edution of

tnﬂ?dd}oacé’gg 9021& @%éﬁé%%as %H?cé}fb%d S% E%'é%\a?e St(?_é. to af?ord 729

mg3)f$193 Bnind a ity THW) saltdwhish 4vadBis¢dnas sukh for&hélﬂex(t Btep, |1 H),

Step gsc(ouplsng rete?ctlon o?rﬁtermeglate 17 (222 mg, 1.29 mmol) and Step 2
intermediate (600 mg, 2.58 mmol) as described in Example 1, Step 3 using K,CO;
(355 mg, 2.58 mmol) and Nal (193 mg, 1.29 mmo]) afforded 162 mg of the product as
a white sticky solid ; IR (neat) 3316, 2951, 2241, 1649, 1550, 1439 cm™ ; 'H NMR
(CDCl3,300 MHz) 6 1.26-1.41 (m, 2H), 1.49-1.69 (m, 3H), 1.71-2.35 (m, 4H), 2.47-
2.50 (m, 1H), 3.13-3.49 (m, 5H), 3.55-3.66 (m, 1H), 4.51-4.53 (m, 0.1H, rotomer),
4.76-4.78 (m, 0.9H, rotomer), 6.90-6.95 (m, 1H), 7.20-7.27 (m, 2H), 7.52-7.59 (m,
2H).

Example 14
Nl—(2,4-Diﬂuorophenyl)-N3-((1S,3R)-3-{2—[(2S)-2-cyanopyrrolidin-l-yl]-2-

oxoetliyl—amino}cyclopentylmethyl)urea
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(25)-1-(2-{(3 ,IR)-3-(2

) - 2- Cyanopyr roUdi n-1 -yl carbonyl ] cycl opent yl am no] -
wa@e@bphdopyrr ol i di ne-2-carbonitrile Step 1: (2SpcWIB2005/002204

1SR, 3RS) - 3- 60

- BOC- Am nocycl ppent yl car bonyl ] pyrrol [ d| - 2-yl cyani de:

Coupling reacti

' ' I termedl atie 2 (1 g, 4.367
' ~ %It (1.75 g,
6.55 nmol ) using gt hyll chI o rmate (706 ng, 6.505

mmol) with (2S)-

mol ) and triethylamne (0.661 g, 6.55 mmol) in dry
StepHE (20 rH) ks descri bedvli@, éEDaﬁlltiﬂrepHenyﬁ)‘t]@ (1S,g 8.N-BOC-

e B S S e S e 1
(1. 3@ W ﬁm %nd %%ﬂdlw&)opﬁ té’l 440 atd '(?AH) i'ﬁgg% 4{%7 %%gngmn dry
CP{% (qoﬂ;ﬂ) ag. d@spr@edgn Emmplbl)l,’; &teﬁa -t4 gi\&: 4.Ing dfthe desired product
as é[v{}ﬁte soff; 0 (E 3357, 5578, 2955% Feed Hegs> 16?4 2537 £505, 31,

13&3 1298 mB Bt ATI1NOEYI0bA PR S B RAGWIR #éﬁspﬂ?z))fﬁ' 1.07-

ani de "tol'uenesui f onat e’ Depr ot ec on

1. lﬁr(frerlﬁﬁdaatzel 4® 00, HY), 12142@79Iﬁml 2}8-l11§6r(91,F1T5A1H2Q 8 (@40H),

| 2R I P 0 B0 S5 28 Th) 185, £RE . s

(s, &H),i60.40 (@qu\) sgadg_ﬁ g@\,tthQHy\@sgzugggl lﬁslﬁych for t he next
pling reaction of Internedi ate 17

Stepro3: VI- 2 A-Diflobphest- ML SIS omahtiopgnartylurca
DefpofRgBRBIrkubTs SAERIERE 15, B, S TRRLIERS © 3 Yrsiehifion of
TFAGn BGMy@dviel) b6 Aesgibed i ReampledySte fﬁ@ gaves ol $8drdhe &rﬁme as
m E‘}ES% 2955 2879, 1650, 1418, 1323, 1I57 cm 1
PEFE vias used anpueh for the goxtst®7 (m 6H), 1.91-2.30
StegrB ]@d'l%)hng éa&roﬁ?of(ﬂi]t f“f?%tf 9‘7(1 ﬁ)‘n@gsr:(i npningg)lg 2Wlth Step 2

1ntqmng@1|q§e)/(]36ﬁyng,153$ 3irfRol) a3 d{es’tbribéé! in Example 1, Step 3 using K,CO;

(18 nﬁg g{)@ ] Oldlggﬁ&&%ﬁ%g%%? ARG ha}f o%gd 9(} mg of the product as
a sd&iﬂnB@litZYIRO()fﬁéatﬁ 3634, 7301b 2200, \@445%3% ﬁ WqQYS:l Pﬁ%ntlﬁﬂf 045

a[ boxani de: Thi s conpound was synt hesi’'zed from

cm'| iy 1 ANMB; (éHlClz 309 \dHg) 5 4.2571. 41]n(1h,)1}a)1d 73-1.96 (m, 4H), 2.11-2.35

(o, RO PP ol it 1k 710 (B B3 S SHBCH Airidn, 1),

6.74-682 (7Y 2H§ 58 (80H), 7.62 @F 1753 689,08, ggpydescribed in

Example 15
(2S,4S)-1-{2-[(lR,3R)-3—Benzylcyclopentylamino]acetyl}-4—ﬂu0ropyrrolidin—2—yl

cyanide

y O CN
OO
F

Step 1: (15,3R)-3-N-BOC-aminocyclopentylmethanone: To a stirred suspension of
magnesium turnings (441 mg, 18.37 mmol) in dry diethyl ether (10 ml) was added a

small amount of iodine (5 mg) as an initiator. Bromobenzene (865 mg, 5.50 mmol)



10

15

20

25

30

Exanple 1, Step 1 to give 700 ng of the product as a
white solid; IR (KBr) 3305, 2974, 1675, 1651, 1539,

wa106/0emse3y 1H NVR 1.44 (s, 9H), 1.71-1.91 (m BE#/1B2005/002204
2.01- 2.11 (m IH, 2.42-2686 (m IH), 4.08 (brs, IH

web. tBén dded Ahl the@e&éhoﬁl%ﬁituré s slf{ghtBr wdmita iR, £ scg)l’utlon

S
o Redb) (1 D568 As)) ﬁ}@mdnﬁhylce]bttbge(mﬁ At bras ARy
t
adhg‘fé*%r:sg‘?grte C%(O%o ’gfijl a3 g :;yeﬁ@gwg a5 6035 HEmpPtEVhe
mikGiretwas dartHas@idnbes with @(%ﬁh&d]sohﬁoﬁpofzmﬂﬁﬁﬁuﬁgéﬂgﬁde and

of the amne as its TFA salt, which was used as su
extragted Withipdhl agetels: Ts@ spmbined Crgapid erjractawers ovashdd Btk ater,

bn%e 'a?(ﬁ gg@f? n‘g{T Qg@ég ot w?%evag?rgie&‘;&ltggror:e {S%Eigg‘%ls%eand the

resmdarekrﬂmm@i wag i)ulﬁﬁed Ey 917105@91| Jol@nsl chiﬁlima{téfrzlzl)ﬁfg(ll 504 %@eto%e in
n THF (10 mop as described in Exa

peﬁ%@%f@@;rhﬁ) %f&orldr@ 0P8 @fidhe pige sowpayrrbay o Wh,ltR s@h@d&( KBr)

33@@63[%3529%01%%8&%% %@Tn %gwﬁ?é%@bztag@wp%\ﬁ 1.34

(s, 5>|H)) 1 2083473(111,01H)ﬂ1 63H) 96 gm?»m); 241570 (7 mzl §141H)rlnH) ?g@ 29%1*% 2H),

73§375§)176Heﬂ3ﬂ Ti 37?k(m821é) 7) 3-{2-[(2

t 1 O
S &1 Spencyl et o e argpe P E 1o sl of st 1
lnt@'mezéla?f) ¢330i g BIOFO amhold dry adetic enidydm&hli)ybvli%é&ﬁd 100%&d/C ( 50
STy 08 58 A5 Tl s 1t o
tem]gfe@&ﬂ@n The chthlyt Gras g'ﬂt%?edml the YIESGE Eﬂ:&ﬁrate-ﬁ $hd purified

reaction mxture was stirred over ni ght
by pikigp aelaoliren chmematagragyt(s MSCatmmnqxétru]edmreth@)in@de 420 ) mg

of R s SRl B HoPa Pad hdee Thrdaaed. (a3abiy Ton

cmés lfa NMIR @:15@13; @bo }vﬁiczgo@@ b9§3<3320m,)2ﬁfg}31 %36(%2 916%,51?6‘4 1.73 (m,

ZH} H)89 irpgql(n( §H)92-|)53 216559n,12HBB 3(99) (bks;H)1 H)14 A6 (Brs7 6HY, M. 13-7.33
1.97-2.01 (m 2H), 3.02-3.06 (m 2H), 3.71 (brs,
(’ )-"6.14 (brs, IH). 6 85-6.90 (t, J = 7.5 Hz, IH)

Steii 3l&-1R 323-3BenZtdyclopedan-1 -a38intIDeprofeclior ok"@te};fbmteﬁne’%ﬁate
(368 mg, 1'_23 mmol) using 50 % TFA in DCM (6 ml) as described in Example 1,

Step 2 gave 378 mg of the amine as its TFA salt, which was used as such for the next

step.

Step 4: Coupling reaction of Step 3 intermediate (378 mg, 1.33 mmol) with
Intermediate 18 (128 mg, 0.66 mmol) in the presence of potassium carbonate (550
mg, 3.98 mmol) and Nal (99 mg, 0.66 mmol) in THF (15 ml) as described in Example
1, Step 3 gave 60 mg of the product as a white solid; IR (KBr) 3318, 2925, 1650,
1425 cm™; '"H NMR (CDCls, 300 MHzZ) 8 1.00-1.01 (m, 1H), 1.37-1.55 (m, 2H), 1.67-
1.80 (m, 2H), 2.01-2.53 (m, 3H), 2.60-2.79 (m, 3H), 3.04-3.14 (m, 1H), 3.28-3.42 (m,
1H), 3.56-4.05 (m, 3H), 4.95 (d, J = 9.0 Hz, rotomer, 0.73 Hz), 5.07 (d, J = 8.7 Hz,
rotomer, 0.27H), 5.25 (dt, J = 51.3 Hz, rotomer, 0.25H), 5.33 (dt, J/ = 50.7 Hz,
rotomer, 0.75H), 7.15-7.30 (m, 5H).
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Step 2 : M Phenyl -
LG [ (16", 3i ?)-3-am nocycl opentyl nethyl]Jurea This
w@e oovpouses was prepared from Step 1 internedi at BCT/IB2805102204
3.60 mmol ) using a 50 % soléation of trifluoroacetic
acid in DCM (8 m ) as described in Exanple 1, Step 2,
to afford 729 ng of the amne as its TFA salt, which
was used as such for thq;;,a%leggep. Step 3 : Coupling
reaction of Internmediate 17 (222 ng, 1.29 nmol) and

(28HSp4F lnnr(elﬁ@d(ldt,él@x 82-meghoylgazylnydlypentyldetnelabetyl}-

t.ep 3 using K CO8 (355 ng, 2.58 mmol)
p"rg%h":tﬁgfga éo §ll%1 29 mmol ) afforded 162 ng of the

product as a Whl te geheky soI ido IG!N(neat) 3316,

2951, 2241, 1649, 1 50 39 NCM 1H NVR (CDCl 3 300

MHz) d 1. 26-1. 41 Qm 3H), 1.71-2.35

(m 4H), 2.47- 2. m ,313 19 (m 5H),
55-3.66 (m IH), 4.51-4.53 (m O0.1F rotoner),

3.
o s B A bk
re:?d't(oﬁcfl}; Il?éef)rillirérﬂg&r)g;enm}()) gl V@g( folmo3) Iwifh- ﬁ-%ie{tlﬁcﬁ(yphenylma@esmm

briegsder ipyenatadi deore @laslgfémﬂlyl wetingd )(8B2a9geP0175 mmol) and 2-
br%@ﬁﬁg‘\lg(%é@{%‘) @%%Jmn)oény g]fyo%lgh}fyl Ieth t I#Zﬁ) ]mIBrr aesades?ﬁbed o
Exanipde fedStep & aﬁﬁsdqdr ep@r edf f}reqmduu as am}uat@hdpﬂ{ q,KBr)g3377
6.07 n f,l yor oph i socyanate (941
29800 S ER 3. A o' [BOMRY CRCTU SO0 MBS A3 i) &.71-

LR Sy, A B3RS GRS RS . .10

(s, 13&5)44 10568%, |HB 55, (bA31E).1366, 1296, 1248 1175, 1141,
41094, 10 d 1.07- 1.16 .
Sty #H), B M%W%@hwﬁw&w @?s?ptanll-a@nrie 56  This

1nt%?ﬁ§%c!1§ga 2“7158( ?fbp%reg ‘t(i_}g’théztgd:uct%c?rggsf ?t%g lg{fn&erlﬁl%{ate4 .(16'%5 g, 3.60

mipibhgisingH)0, %P.dp6 (260 migH)in abetehc{d(30Ihl) as Gesc@ibed 86Egample 15,

Stgq%'tgﬁqg?ﬁsﬁ)ﬁgﬁ&g}wﬁ%oﬁé e%)p%s}hitlc\a/lsolid' IR (KBr) 3361, 2917, 1698,

16§3 303314 aMNQEY E e WRgbm@Mbd MH@ S @9@!1%7%& 'mgbl 32-

of Step 1 internediate ( using a
1.9% 6ol 1H), driddp, FHDALi63- D@M(I(UIH) ). %s2. déim; IZHQdZ $&2.70 (m, 2H),

2. gave .364 F
s G oo udR e Gl B e bl T AR Ty P2 telomy
Step  3:  (1R,3R)-3-(2-Methoxybenzyl)cyclopentan-1-amine  trifluoroacetate:
Deprotection of Step 2 intermediate (600 mg, 2.00 mmol) using 50 % TFA in DCM

(6 ml) as described in Example 1, Step 2, gave 627 mg of the amine as its TFA salt,
which was used as such for the next step. ‘

Step 4: Coupling reaction of Step 3 intermediate (627 mg, 2.00 mmol) with
Intermediate 18 (192 mg, 0.99 mmol) in the presence of potassium carbonate (825
mg, 5.97 mmol) and Nal (148 mg, 0.99 mmol) in THF (15 ml) as described in
Example 1, Step 3 gave 35 mg of the product as a semisolid; IR (neat) 3318, 2946,
2243, 1667, 1417, 1242 em™; '"H NMR (CDCl, 300 MHz) § 1.01-1.12 (m, 1H), 1.25-
1.29 (m, 1H), 1.35-1.55 (m, 2H), 1.65-1.74 (m, 1H), 1.97-2.05 (m, 1H), 2.14-2.42 (m,
2H), 2.60-2.73 (m, 3H), 3.03-3.10 (m, 1H), 3.56-4.04 (m, 7H), 4.95 (d, J = 9.0 Hz,
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Step 3 : Coupling reaction of Internediate 17 (117 nyg,
0.68 mmol) with Step 2 internediate (364 ny, 1.35

wornmbp4@es descri bed in Exanple 1, Step 3 usi ngP®R{E2805/002204
(187 ng, 1.36 mml) and Nak3(102 ngy, 0.68 mml)

rolfeldh (52 gt =8 P D230 "STHER, Lt e ppipmer

0.25EB4 5. 33Q45Je-nam H] iMmdrORTHR), 636006 8bigsh, SiHYL 725~ iQé%}'ﬂ 2H).
(m IH), 1.73-1.96 (m 4H), 2.11-2.35 (m 5H)
(brs, IH), 3.15-3.17 (m 2H), 313368(m 5H) ,

4.76-4.78 (m IH), 6.768% 1 7.38 (s, IH),
7.62 (brs, IH), 8.00-8 % m Exarrple 15 (2
(24)81-{2—[{%1,11?5)93 &-ThideBdingythethgl Wembvﬁ@mmbw‘c@wgmﬂol-
-f 1 uor [rolidin-2-yl cyanide Step 1 : S, 3i?
idingrg-c gﬁoﬁ | opentyl met hanone: To a sti rred

suspensi on of magnesi um turni ngsy (444 ng, 18.37 mol)
in dry diethyl ether (10 n1)HNas added a smal |l anount

f d 5 t b 865
?rg ! g ISP)err$r0I ;Tgm;s%t_h{maaand t reaitnlzgﬂem( xture
Stips Aa b sHEREES o5 g miapobafas Simethd p dpemypmine: This
coftipbid Wk MnthddBRdtHs Carsiiddie a@'gg@ g”% §2Bemmol) and 3-

reaction mxture was stirred overni
thipzahdércatdene THE24A witnoolp imdBA (100 el aqldemrﬂxed i Em@le 10,

it I BURY1o" Cetlbb Bl & ToRs UG oR kP20, Bl T84 ETLss,

12988shed, ot Newdt 1 NMIR é@@@y@o@wﬁ%sl‘i@sﬂb m, Tb@ .40-1.51

sol vent was evapor at e undér reduced pressure’an
(ms 8H).dut GhoH), rle"/ds 84 (put H),i 1eRB-RPO<in, BER 2;332 (d;dl=u$nh Hz 2H),

ol s S360ngM AL 357 3 rnrhd SR T £55kp . 4.55

(bﬂsFiH) KBr) 3386, 2935, 1705 1666, 1505, 1162, 702 cm
11HN (ICDBCD 300 MHz) d 1.34 (s, 9H), 1.40-1.47
2| H)QSSI} 838)-3- (@-@“ @plldjﬁylmqhy_lﬁpyylopgnty}mnmﬂ trifluoroacetate:

oS, B el (6 5 8 el i

dlchmmmethaff@(ansais et @ibedfin Bkenplt 1i, Et@fl@&itealt(% PE0D 7Y of the
was added 10 % Pd/ C

amenes@ 1@&%”&%@%&%@&3@% SR 40 psi
&y o 0@&{1;1% dStg}g h e AQIRC PGS A, U5 P25 o) with

Cat al t ere
Intemmﬂmte riat é]cBZanmg Au060f mﬂd)l) in dry THF (20 ml) in the presence of

potassium carbonate (436 mg, 3.165 mmol) and Nal (158 mg, 1.060 mmol) as
described in Example 1, Step 3 gave 100 mg of the product as a semisolid; IR (neat)
3315, 2943, 2239, 1660, 1411, 1311, 1054 cm™'; "H NMR (CDCls, 300 MHz) § 1.04-
1.14 (m, 1H), 1.43-1.50 (m, 2H), 1.77-1.86 (m, 3H), 2.01-2.38 (m, SH), 2.84 (t, J =
6.3 Hz, 2H), 3.06 (t, J = 6.3 Hz, 2H), 3.08-3.15 (m, 1H), 3.38 (s, 2H), 3.40-3.62 (m,
2H), 4.06 (s, 2H), 4.75-4.78 (m, 1H).

Example 18
(28)-1-{2-[(3S,1R)-3-(1,1-Diox0-2-
isothiazolidinylmethyl)cyclopentylamino]acetyl}-pyrrolidine-2-carbonitrile
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by silica gel colum chromatography (5 % acetone in

petroleumether) to give 420 ng of the conpound as a
wokiobe4wed | d; | R (KBr) 3343, 2952, 1682, 1536, PALIER005/002204

949, 701 cm1; 1H NI\/R (CDCl643, 300 MHz) d 0.99-1.02

(m IH, 143(3 ,16417(mC2H) 1.89-2.18

(m 3H), 2.63- ié ﬁgo(brs |H), 4.46 (brs,
I H), 713733(m m/"%
(li~i~-S-Benzyl cyc ent - ag13n ID;epr ot ﬁCt |58n0/of|'FA

' ' 1 usi 0
st e%céfl'(%bﬁ{-éﬁ%ﬂ@&i4&%%&_@roayww%dqmetsyagycmmme
3- @ﬂ&d@saopaheéumnﬁ%m&uﬁﬁ 1|ggs%;§5£7 %%L‘pw ﬁé‘? L8 Ca[ ?qyﬁedo?O °C)

such for the next step
ancéﬁté‘]ﬁe@sqlhﬁ@l oeitamedia878) () 219.33 ﬂilfﬁol))anﬂﬂtﬁ&hylamme (1. (%4 g,

h
ST s G
graigally0 vadmei o) rdofn tefipdrd@rdiahd 1rfé:95forr Pée\cli\}n fl'é S was

ave 60 ng of the pro uct as a
qufffﬁh?{(mt}l g 50 pdpand tilesmdumwas @mabtegghl(&l\m%@@e%ombmed
m
e 80 tsz\‘—’l%r O% %T‘Q ,g%n d?f—‘l)dﬂ%i é&aéozb Ryapomgipn of the
sol@elﬂ)ztmaer]pédl@déﬂ ﬁrb&)sure%aﬁ@ 23, glgf f)deul:t"Qs’ a1130 @S’lﬁteg%gé% (neat)
Hz, rotonmer, O.

336?_%3%6 —29ﬁ§ 16r7§t bﬂg; 13@, 1733, 1081 261 caﬂ NMR=(C5]C13 360, MHz) &

108 LQITRE; ]-7%15%5')]3625 %321—@»1;1 4@@“5@9 175F 54 @, T, 1.97-2.32 (m,

5H -34 tubr.6 Hz22HY,13.19 (t, J = 7.5 Hz, 2H), 3.69 (t, J = 6.3 Hz, 2H), 3.92
)’ I-(H thoxg/benzg/l cycl openty?am ngj acet IE} ),

<br§7y1.11 ﬁ14§‘ﬁ ﬁc%ﬁ)oonltrlle Step 1 :

S o) e LRSI e tos Zrdssprolitmdmsiod slopsasrlgmine:

To ﬁé@l@tmm of Stepl hintermediast (e 54, 4.23 thiol) i &S ﬁ&?gﬁngl‘QQG bht) was
repar e

addgd g ﬁ%@%ﬁp%ﬁgg%%(e%é%m blrn%g(]é? gxgpth@gm)xtlgn avag refluxed for 18
h uﬂiﬂe@ ﬁﬁﬁﬂﬂd) &l Bmb§HRrd The %ﬁx%g %Fl:gofé@tos{ et h?a&; El?uted

d bed in
w1t}1wg@;n ()Zﬁl?)tsané%;t%%jtdzwﬂhgthal adetdte (5060 dil). |’Iﬂ§e(ck§ﬁlb)nea%? anic

extrﬁ}ﬁgqngé%%%l %SV%%% pfja%g'ri %%636131%8'3?%(12\[1;}%!\6'\51 ggpgg;gtgglsgﬁ]the
solveirt) und%r Batuged drefdtive bade 1.84 2brlile protict «3- az‘%m@é’&éhd IIllib(heat)
337?%3 2979, 1688, 1526, 1300, 1178, 1128 em™; "H NMR (CDCI3, 300 MHz) & 1.05-
1.12 (m, 1H), 1.36-1.50 (m, 2H), 1.43 (s, 9H), 1.78-1.83 (m,1H), 1.95-2.00 (m, 1H),
2.15-2.29 (m, 2H), 2.36 (q, J = 6.6 Hz, 2H), 2.96 (d,J=72Hz, 2H),3.14 (t, J= 7.2
Hz, 2H), 3.25 (t, /= 6.6 Hz, 2H), 3.94 (brs, 1H), 4.54 (b s, 1H).

Step 3: (3S,1R)-3-(1,1 —Dioxo—2-isothiazolidinylmethyl)cyclopentylamine
trifluoroacetate: Deprotection of Step 2 intermediate (600 mg, 1.88 mmol) using TFA
(3 ml) in dry dichloromethane (3 ml) as described in Example 1, Step 2 gave 626 mg
of the amine as its TFA salt, which was used as such for the next step.

Step 4: Coupling reaction of Step 3 intermediate (626 mg, 1.88 mimol) with
Intermediate 17 (156 mg, 0.90 mmol) in the presence of potassium carbonate (499
mg, 3.61 mmol) and Nal (135 mg, 0.90 mmol) in THF (20 ml) as described in
Example 1, Step 3 gave 150 mg of the product as a semisolid; IR (neat) 3315, 2951,
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(s, 3H), 4.10 (bra, IH, 5.51 (bra, IH. Step 2 :

M BOC- (| s
WaR2®6/0)0635 ( 2- met hoxybenzyl ) cycl opent an- | - am nePCTiB2805/00

i nternedi ate was prepared 6§ the reduction of Step 1

22801 BySBEMM 1@ €240l 1153 Hf%l\gg?g?g%}% p@g Mﬁﬁ)%’}ii gﬁrﬁl éoz(%g 1H),

f acid
1@-%3‘@112111?21?1@;:13’@3 850 (ng3H1) 2.0®.239TRYU0H 8259@3\013'(11162 ) 3.14 (1,

( 1 17 1698 "168 1493, "12
il sy g S SR

| 1.94-2.25 (m 2H), 2.58-2.70 (m 2H), 3.82 (s,
H) 3.86-3.90 (m |H), Edafapl{tra, |H), 6.76-6.89 (m

(2S§irii QST Bhaiadaeheyiepentslsaoaicet Loy ridine 2

Itlromitkil@roacet ate: Deprotection of Step 2 internediate
ca(600 ng, 2.00 nmol) using 50 % TFA in DCM (6 m ) as
described in Exanple 1, Stepy,2, av§N627 ng of the

amne as its TFA s 2\ chN as such for the

next step. Step 4 ng g reacN of Step 3

i nternediate (6270 nmol ) flntergr;;jruzrante 18

). In the presence 0 ot a
Stea 5 oA BOF 851 0> Momhofingy bainae Reenty batgnerg A A Onure of
T s a e

eI 0%, bR o n BREEL B bRa A o R
i@, 72219meier 22430 gebBBMpsphéhcl The 24Rtueewas AR HGREES3:100

1.29 I
ml)B&%%étgg %thor%tp;ﬂ %%ta&gkﬁx;% 1(1?}] T]?Wom]gmg rgggge@gcb laprers were
washlell with. bire2 5@ Zalf gﬂiedz@l)azS@ )GaQid%v%}% ét'&i 3(?’ EDVS 13540g3 (8% % Pof the
proé_&ct raétao?;?ggso?gl, f}‘rgp(}leat%nﬁ_@ (2(959,]27:678 2688§z240001 @ITR rl.523 1455,

1568 Foi0 e 38 Sl OpBEdpd S S 1 68 Gr bl st (o,

eyl { (
287 10@(& QH) Egrqrﬁlrégz%ﬁ%:m; 3&)#9 ? zf/ rn; %gé n@yfam 2,
24%8&{5@1} ﬁﬁr,rsera &i7hdm, 2Ha,aawwsmlrmgsae(rr g, )¢

Stey\gl g%ie}%)g Rarp 11611 e%ﬁ}g%%%l enffami elgrg qurggqeza)é/ﬁ Pp}gﬁ{ectlon

of $tep o metcinaddiotd (12 @ j 3T ‘F%%l Toik AW % sollhiRhNt FFACin
dlch%{gwﬁﬁgﬁié% eﬁé ﬁw?es%i flyia ﬁxamnje di Stterpe2 avdu8d2 asg af the
amitatits TIOA kakt, WHRCHK K85 hsed 33 CuciARP e el él’[ép 1533,

Step 3: Coupling reaction of Step 2 intermediate (700 mg, 3.8 mmol) with
Intermediate 17 (328 mg, 1.90 mmol) in THF (20 ml) in the presence of potassium
carbonate (525 mg, 3.79 mmol) and Nal (570 mg, 3.80 mmol) as described in
Example 1, Step 3 gave 120 mg of the product as semisolid; IR (neat) 3437, 3331,
2943, 2240, 1653, 1425, 1319 cm™; '"H NMR (CDCls, 300 MHz) § 1.03-1.08 (m, 1H),
1.41-1.48 (m, 2H), 1.73-1.83 (m, 3H), 2.05-2.29 (m, 6H), 2.31 (d, J = 6.9 Hz, 2H),
2.40-2.43 (m, 4H), 3.07-3.12 (m, 1H), 3.38 (s, 2H), 3.40-3.68 (m, 2H), 3.69-3.71 (m,
4H), 4.76-4.78 (m, 1H).

Example 20
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1253, 1173, 1013 cm1; 1H NVR (CDO 3, 300 Miz) d
1.02-1.10 (m IH), 1.40-1.51 (m 2H), 1.44 (s, 9H),

wd.2mednegs (m IH), 1.94-2.30 (m 3H), 2.32 (dpCOIB0G®2204
Hz, 2H), 2.87 (t, J = 6.3 &, 2H), 3.05 (t, J = 6.3

Q8- {z+[q3s1231&2)-3MMem!yﬂplp&aaﬁoﬁﬁthﬁ)d)_ycloﬁeﬁgvlaﬁﬁm%]acleﬂ)l}-
Py(rﬁéfd’“?‘lz‘»‘@)rb%m(‘f!lﬁhl azol i di nyl net hyI )cycl opentyl am ne

trifnoroacetate: Deprotectipn of 4 internediate
(600 ng, 2.142 mol) using 30 |n dlchloronethane
(6 mM) as described gave 1.08 ¢
(100 %9 of the amn s it FA salt ich was used
as such for t he Hy€xt ~step. Step 3 : Cbupllng reaction
of St |£% di ate (1 O 2.125 mmol) with

Stey er di dY ”‘E el $y-3-¢4- Yﬂmawzmﬁmsﬂlyl)wmemylamme

Reai_:ﬁoﬂ Bf Irﬂ&nféﬁi%&ee nge. (P% §@i?%ﬁ&&%@%?%@?%m@%&?pcé@%zége as

nmol ) and Nal
ml) ras Bleaerpiied i, E@tm}piegl%]aﬁxqa 10gaveyl .64 gt (88 Ww)adudt Iﬁsdﬁb’t as a

5, 39, 1660, 14
selp A s 1358 F et asfy 31%25,0&2)3%42}6% 115 501 "HAMR
(cbra'ill3 lsldb Mﬁ{z)‘lé 11015@ o@%%}ﬁ) 1334717511@}%1(1j“21$ﬂs OB }74-2:46
(mJ 4H)62 38 Iﬂz 3HZ)H¥ 313(d08 =37.0914, 12H)) 2o (Br838H§S3 9@ kbrs, lH) 4.69

3.40-3.62 (m 2H), 4.06 (s, 2H), 475 4.78 (m I H).
(s B e 18 (2 )-1-¢2-[(3 ,1 )-3-(I.I-Di oxo-2-
sw;scﬂ M3@quzas‘gi3rmlm gglﬁ&yﬁh&ﬁ&%yéﬁmp@&]y%ﬁhéf | inR¥ ok Otate:

di ne-2-carbonitril
qurcswn@sﬁ Simslc&tmedrmmbﬁyg,s elm&mamodnormsmgymwsl Bh& in

il ARass o0 B RRRIR P | oy Vi e o o0 or

thesarhint aohs OF Al satteviiedivas @seafés schFoftheheRtstéprol ) and
trlethylamne(l 04 10.29 mmol) in DCM (20 m)

Stehh de rCHPHNE risaeiPtapfrodpmer @teﬂnﬁéla’f%z{'ﬁ@(bnngn %587 emmamd) with
I tQqr d,stirred, for

IR 1Y (4R R 1Sl AR BTREDAHIE SRl fithodiges0

mg, BeS3p mnhubtanwmaIe(xgﬁmg elc269nimoDCl deI&ﬁ)e@QHtE)d'aﬁfﬂ)le 1, Step 3
E&X S vvash]gg with brine and drie 5(

e S e it PR S MBORb I heatt At 2PAB B, 1656, 1416,
al

ALy SN LGN 2130195 QDU 2% o,

2H,Loms«1 183 1(m, IHONRER S ZBT (3, 7800288173, 34), 2.32 (d, J = 7.2 Hz, 2H),

2.45 (br s, 8H), 3.06-3.11 (m, 1H), 3.37 (s, 2H), 3.40-3.60 (m, 2H), 4.76-7.80 (m,

1H).

Example 21
(2S)—1-{2-[(3SR,1RS)-3-(4-Cyanopiperidinylmethyl)cyclopentylamino]acetyl} -

pyrrolidine-2-carbonitrile

. jeatane

Step 1: N1-BOC-(3SR,1RS)-3-(4-Carboxamidopiperidinylmethyl)cyclopentylamine:
To a solution of Intermediate 4 (2.0 g, 6.826 mmol) in IPA (100 ml) was added
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1.03-1.30 (m IH), 1.36-1.52 (m 2H), 1.44 (s, 9H5
1.75-1.84 (m IH, 1.97-2.32 (m 5H), 3.10 (t, J = 6.6

wo20060%9625 3. 19 (t, J = 7.5 Hz, 2H)5 3.69 (t, JPET/B32805/002204
Hz, 2%0 3.92 (br s, IH), 4748-4.56 (m 2H). Step 2 :

istifXdrdi (261 g 20,300 mmol) and, the G MRS RGPSy r 48 drinder
mgtbm atmospleera Blod sélivart whs Stsﬁnecﬂ. olfﬂﬁﬁ[dﬂ%bﬁrﬁ aﬁﬂi theSresidue
thanol was added sodi um

Obﬁ%’t“r’ﬁ’o‘%%@?(?fﬁ%%%hy £oggtert |n}1) % qthd aﬁﬁﬁ@tﬁphﬁmwas washed
wiltte inlatbr 90 oL, éxﬁadh(é\!‘ﬂt%%@?)o%lrcrf:{a‘}ahp ﬁlﬁdyr) 3 041 aeswrgﬁo give

m xture was cool e rat ure,
95@Hﬁ@@f‘¢@®r¢du>t arciwleid sodiclt, &R (MBt)mwsmqlmao;@ga@u 651,25%0,50:53,

b, EAPE (ool Mk S 805 0 e, Q’f‘aszoxf??b?mi B, L
(Y E0ATSE EUSIS BPSTHIARNS 198009, 06 P s 1)

5. &, 2300, 1178, 1128 cm1; 1H NWR (CDd 3, 300 MHz) d

1.43 9
St%p % _ALT} g%g? Wlf_&kﬂ)ﬁ %%%gaé@?%ﬁdlqu?hyl)ggﬂ@egsgyl@m;be To a
stlﬂ'éﬂ an% c%ge(g ‘{1(:) °d) solﬁh@n bl St%{g mt%mgegl %t? (9(#) og, %27|§|meO1) and
tnmlamgleg@l 3 g,sll Oﬂ)mmdl)ﬁn ddy "E[;}IFI(BDlthwl é’ddieﬁ tnﬂuoré)lagetw
2- t hi azol i ne
ol BRI o2 i) BAELP SR Dus Semed ¥ Bt " B under
a nitndgenrasibshere 880 réftiod w8 quBRIhbd YaiQe-EbRY \(fg’telnlerd é}{}‘raoted

i chl or onet hane m ) ‘as described in
Wl'%t%lby Fogfalgd3 538 Bge qomblmﬂ orgasis eKﬂr&:tsTWﬁresWshg:d with ohater

“%gﬂé}tjﬁgﬁ‘eg Os'hflgij xg.cp ng) LI?’@Z%) viasgqum%tﬁcp Snder

redwiechplessuee mtegwat @Ohﬁg((%f%)'rgf tHe. &%gﬂg@’m{s)a bv!ht& R6lid; I)H NMR

B 7 Rlasd gD Gt bnattmy L 2 etny m”%hﬂ Yiacs, 9H) 162-1.98
f

(m B3 . SRTDIER s, TR 0PR TE2%7 B s

Step239,(3.IB3RYS)- 144—@yaﬂ.®ﬁ§encﬁ11ﬁﬁleﬂ1ﬂ)lyclal(ﬂsnwgn ke fg.éorg’&gtate
m )

De}%/rr%@cgpﬂ of %te@ol @t%%le@ﬁ{ek?ﬁ@pbmg,'g b mupd) ysing 2199, % Bohution of
TFALén dlcggﬂo??ezhé{% (6 &1 as Bestabedt R ddpie ) S’ceﬁ1 27ggve 199 g(crﬁ} the

product as its TFA salt, which was used as such for the next step.

Step 4: Coupling reaction of Step 3 intermediate (1.03 mg, 1.92 mmol) with
Intermediate 17 (166 mg, 0.96 mmol) in dry THF (20 ml) in the presence of
potassium carbonate (398 mg, 2.88 mmol) and Nal (144 mg, 0.96 mmol) as described
in Example 1, Step 3 gave 100 mg of the product as a semisolid; IR (neat) 3319, 2946,
2806, 2238, 1662, 1411, 1314 cm™; 'H NMR (CDCls, 300 MHz) 8 1.02-1.05 (m, 1H),
1.38-1.46 (m, 2H), 1.71-1.90 (m, 7H), 2.05-2.32 (m, 10H), 2.63 (br s, 3H), 3.07-3.11
(m, 1H), 3.38 (s, 2H), 3.40-3.63 (m, 2H), 4.76 (d, J = 6.6 Hz, 1H).

Example 22
(2S)-1-{2-[(3SR,1RS)-3-(4-Benzylpiperazinomethyl)cyclopentylamino]acetyl}-
pyrrolidin-2-carbonitrile
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(2 )-1-{2-[(3 _ _

, 1 ) -3-Mor phol i nonet hyl cycl opentyl am no] acetyl } pyrrol i
waelkwed o2z ar bonitrile HO QN Step 1 : PCT/IB2005/002204

M BOC- (36", 11 ?)-3-Mrphol i @#®net hyl cycl opentyl am ne: A

m xture of Internediate 9 (2.0 g 60‘326cmml) and

excess of norpholine (15 rH) s mailnt ai ned at RT for
72 h under a n gen a Zture was
diluted with - (1\0 dextrac wi th ethyl

acetate (3 x 30 m)- conbl ned organic | ayers were

washed with brine (50 rH) dried (Na2SO4) and
of the product as a

evaporated to give 1.64 g (85 %
Stepand s dYL-BOG- QS%ME‘%) @%@zymammahy%@@pemmme This

coﬂ'\%%ﬁnddjvgag% $453 ffo]n% Qﬁﬁ{rﬁ@cﬁ%ggi”légl %ngémwﬁ nd 3lobenzyl

p11®l=@z;nel(37bg,11 DF2 (mmol)Zhﬂ gthahoD 10D, 124 a(smes&l’d)ed i E&@mﬁl& lO] Step
4H), 3.68-3.71 S m

1 fgll@ﬁe(% E'f s%lca gﬁ)col éu@gllatog]rapppq)usmgﬁeé methanol in chllc;goform to
givie3B1 ol (68)% Bo M ﬂ?&ldcﬂ B LGB fL ?ﬁg{kﬁb?@@‘? $3006, 2949, 2810,

trlfluoroacetate Deprotection o n’termé ate
1691,.1308, 15455 7F65m87, 1459,n91a &' O/iHSNMR (@cht 3(T(FMH[2!) 8 0.97-

1D 1300 hrs e ok LS Aol 96 G, SIS 2. DA ALD,
2.204, y&egl?,q%z uphy h@fbﬂsh . o @t %% 03%99@0@ 151)02%?)(5%9 1H),

reaction of Steép 2 |nter
7%%hl(mxﬂﬁhed| ate 17 (328 ng, 1.90 mml) in THF (20

S 7o' Firol ) \EHDRGIR 2%@‘3%9%@8%1%%%’3%% eelomalyigpine

triffoasakatet .D &@cti’o GF\SRepl 2 thtéfth clfaté
seni sol i d; (neat) 31%7 3331, 2 %’gﬁgf H?_‘%Cléusmgaso

% solgtipn qf3hiA elmhfhlommwm (@D@D 33 dmﬁbM—izl)E)chnﬂplé)iB QeP8 gave

434 ﬁﬁ‘géJf '_ﬂeégi]n(n%]as éﬁﬁ%iwwgh WS L 3 fl '}%}_%}ewl%t APo 43

Steﬁ)mS ABYuplidg Okadtich? of nStep H) 1nt%rr3&11£t§ %32)@) mg3 B 3111@151) with

m 2 69 3.71 (m 4. 76-4. . a e
l_g 30 50 ngmol) 1an)1ry THF (10 ml) 1n(the pre|s_2nce of p(r::crzlssmm

S e e
1, Sta@ga%ﬁé mg of the product as a brown semisolid; IR (neat) 3318, 2941 2806,
223]9SR%633 (ML S RERS A% drBE S 3(8{)%?3? %toﬁlﬁgz)n §'1.02-1.05
(m, 1H), 1.39-1.47 (m, 2H), 1.69-1.89 (m, 4H), 2.05-2.30 (m, 5H), 2.33 (d, J = 7.2
Hz, 2H), 2.47 (brs, 8H), 3.06-3.10 (m, 1H), 3.37 (s, 2H), 3.40-3.60 (m, 2H), 3.51 (s,
2H), 4.75-4.80 (m, 1H), 7.23-7.32 (m, 5H).

Example 23
(2S)—1-{2-[(1S,3R)-3—(4-Phenylpiperazinomethyl)cyclopentylamino]acetyl}-

pyrrolidine-2-carbonitrile

W acans
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Reaction of Internediate 4 (2.0 g, 6.825 mwol) and

excess N-nethyl pi perazine (15 m) as described in
wEx@apse219, Step 1 gave 1.64 g (85 % of the peDRLOC5/002204

as a semsolid; IR (neat) 8338, 2937, 2801, 1692,

1525, 1365 1168, 1013 cm 1; 1H NWR (CDO 3, 300 MHz) d

1. 01- éi IE; 1.34-1.51 (m 2H), 1.44 (s, 9H),
Step 7y Qfl@o rhLSAR)-3-(@- mnylg;peﬁznnor&tm)o@dl,opdntani dhif&: This
coréFQundzwésﬁ S}(rRﬁesizeg 'ﬁ'dm ?Interme( hate 14 2.0 g, 6. 835 gngnol) amli_') l-phenyl

pl];(e%ine’? 2.68%) - 1T.445- Wehdly iR hyilolhc 0 e
i ne trl(fl u% oacet at e: %eﬂr%?(ggﬁ (@)ﬁﬂﬁél glOb X’?L DL in

Example 10 Step;] do@ivesl gl g@fﬂwaiemm Jorugoung 550a jé(alé'liélldnﬁ solid; IR
(KEHIRE RTH! Q@:{Ztﬁ 2834} 1%%, 1?.7@?)901?43@,,] 15851100 252 P SerR (CDCL,

Step 2 gavé 9
3OQsMHIz)vﬁni O8- 1Bt rtisEH ,aA43BIC t
5 55%5 r eact |( on oz‘ St eg gH? g{g 223@64}?5834 ZSEme 4H),

2) A1 h19 6 drrieeliti ¢H),B.92@8s,139), 4. mq&sgmg%)g .82-

ot assi um car bonate (350 ng,
293@11 ?ﬁ%ﬁﬁ\ﬁg?’fg%“ , 1.269 mmol ) as described in
tepx I(éS,BR St@gPhz: ak@{dnidh
s : (H;]elaltgw%gsg DoA0 oj yglg ng%é ﬁq‘g’ma"“ate

Deffgglﬁts iomy ﬁ?g ’{;?,teé)n; intelIlp.pq\NR(( @m2379339mml/)-m;mg dl50 % koRbion of

TFAth iéfh@roﬂwea%n(]: H;lé n@nﬁ% %Egchbé(h)l a@ﬁle( g,] S@E')z 785¢ (120 mg
( 1OQ %) of 2he48n1(nb @as ﬁs T8W) salt3wbich Ivat uded 48 subﬁ')for iBe ﬁgxt(s&vg

76-7. 80
Ste%;%) Cfm}?hzng[ (%ac g,n q§2 gpeg 3 4n1@ly‘med1ate((rgoo mg, 2325 mmol) w1th
I t
BT QIO 18 49 PRI o ey o
{ 32 TR0 mﬁﬂdhg@ pai eyl ratinpl) sycHepen! 13(1|1)a£6 H@scnﬂ—&l in

Ex i( Ll%%f%gg\f/ g)gglil ¥ eﬂ%éép%l@éoélé @(I@Br)%3203§315
2926@@213)7 B653, 1 b, msm U208l PAsRiRL IR BpAdSh) vy 5

trogen at rTDS here e SO vent V\ﬁs
1043],T

4@ fmy th dn‘}]aihé 1 t(hTe 2Hp,S1. B Sék(ma ;2?12?261 ?gasgo 1|a§1$ Irggﬁbp \%gg @,
7= Gl bl POTER il B (0 o 418, P9 LB B8OS ctb-5 62 (. 41

4.77eomp bH Bt € 826, U¢2®L7m8 vEg. to give 950 ng of
the product as a \r/?hﬂl;te sol i 3% Hg(KBr) 3395, 3191,

1683, 1651, 1520, 1253,
Example 24

(28)-1-{2-[(3S,1R)-3-(2,5-Dimethyl-1H-1-
pyrrolylmethyl)cyclopentylammo}acetyl}-pyrrolidine-2-carbonitrile

&1

CHs

@ QMQ

Step 1: Nl-BOC-(3S,1R)-3-(2,5—D11nethy1—1H—1—pyrrolylmethyl)cyclopentylamine:
Acetonylacetone (1.1 g, 9.61 mmol) was added to a mixture of Intermediate 10 (2.0 g,
9.345 mmol) and PTSA.H,O (178 mg, 0.935 mmol) in toluene (25 ml) and refluxed
for 1 h under a nitrogen atmosphere. The reaction mixture was diluted with ethyl

acetate (50 ml) and washed with water, brine and dried (Na;SOy). Evaporation of the
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1176 cm1; 1H NMR (CDCl 3, 300 MHz) d 0.94-1.06 (m
IH), 1.32-1.51 (m 2H), 1.43 (s, 9H), 1.72-2.29 (m

WA Mdp/04@292 (d, J = 11.4 Hz, 2H), 3.90 (bis, |P)TIBLIAI002204
(brs, ITH), 5.43 (brs, 2H). 76tep 2 :

solkeBOgVE3RT 3, dﬂtﬁé?)ro'ﬂu(:ﬂas%’%ﬂﬁe solid; IR (KBr) 3379, 2065, 1684, 1517,

rireridinyl ) cycl opent yl am fie: strrred
129801 k6P ™D W&(@Bﬁ?hotsoa;ﬂ\éﬁz)mm(emeotngtmx 90@-182 (m,

218§ T o fbflal Bl ik adberioa-Ramianr i 2.20 G,

CHI30010.7 474212198h) s SN MDY VA sSIIT A 2t O -

10 C for 2 h under a nitrog nat action

Step.s que7nched WS RR-2€2, éfﬂndet_}r‘i@hll eH- lapjdrcﬂyhﬁal@}g):?'chEﬁ’cylamme
mggl((%}?écg?aggcl\gé got\%%é%ne%to %eleh i e f(tgg@orﬁng 1.B2 npymol) gging TFA
(3 mil) inedryt dictil@@ni{eN@ASD Inl) I@@es%ﬁlbééﬁﬁtEm% &Y %’t@% ? %%%e 394 mg

d d pressure to give 8
of RS E% g%\lgsc "EFW%?F avhieht was us@ﬂ-la&mh(fme&,exﬁ@ﬁ) |sz) d

St% %gi&lrpgég ié&tl%r:l:g),f S%p éé EZL idlétﬁ](3%:gig’ %Oéﬁm%@} g/1th3 H) ,

Intgmg@ligte 1 3 (248Hhg, U4T Binfdly B thé Fl)eserﬁ% Y p§tassu§1§ chrbohate (36

g, P95 BV &N%E@ TR b LER %Xi%&éfle“t aif?@;@ it e
Exgllﬁg% lgrg E)ené}'t ane g)Ofl{Eéa@g glgcsf %?iabedt g Suﬁ@&n@?@ 5360&55%0

2237, 3685 1320,312@991133@ reNMIR @DCL; 303?61}&5@1 ogown@ﬁn 1H),
ep 4 :

for the next step
1 4?@&05{1&%%}& 1%5 elpg%é) 1t ﬂﬁ?&?a%ge(%lﬁf@@ a1 (s, DH23. ﬁﬁ@%:l)l (m
7 0,9
e o G g 2 PR bt o
g, 2.88 mmol) and Nal (144rrg 0.96 mmol) as

described in Exanple 1, Step 3 _gave 100 ng of the
product as a semisol i d: EXampis@§t) 3319, 2946, 2806,

(252@3&{21[3%9,&1%;-61%5-%&1&%& %%MW%%CT{%&W%OF

acetylj-4-fluqygpyrrglidiner2-¢coMopitpil63 (br s, 3H), 3.07-3.
?ﬁ]éll—i) 3.38 (s, 2H), 3403|63(€%32H) 476(d J=

| H . Exa F& 22 (2
6 P53 () i ( ng ycl opent yl am no] ac

|’?S) 3-(4-Benzy
eyI - pyrrolidi ,an |tr|Iete 1:
M BOC- (3522, 1 ?

c S% 3- (4- Benzyl pi per aZ| norretl i yl)cycl gpentyl am ne: This

oupiing reaction of Step 2 intermediate, Example 24 (394 mg, 2.05 mmol) with
Intermediate 18 (272 mg, 1.43 mmol) in the presence of potassium carbonate (396 g,
2.85 mmol) and Nal (215 mg, 1.43 mmol) in THF (20 ml) as described in Example 1,
Step 3 gave 100 mg of the product as a white solid; IR (KBr) 3437, 3307, 2936, 2911,
2856, 2808, 2241, 1655, 1518, 1423, 1408, 1361, 1351, 1300, 1233, 1192, 1132,
1081, 1020 cm™; 'H NMR (CDCl3, 300 MHz) § 1.09-1.25 (m, 2H),1.44-1.74 (m, 3H),
1.84-2.17 (m, 4H), 2.21 (s, 6H), 2.38-2.42 (m, 2H), 2.59-2.73 (m, 1H), 3.11-3.12 (m,
1H), 3.38 (s, 2H), 3.58-3.68 (m, 1H), 3.70-3.75 (m, 2H), 3.79-3.94 (m, 2H), 4.95 (m,
1H), 5.30-5.51 (m, 1H), 5.76 (s, 2H).

Example 26
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conmpound was prepared fromlinternediate 4 (2.0 g,

6.826 mmol ) and 1-benzyl piperazine (3.2 g, 19.32
wornwbp4i6ps et hanol (100 m ) as descri bed i n Exap@l/eB2005/002204

Step 1 followed by silica ge&l colum chromat ogr?ggy%
1-(35,88)-3- FROYhnbpyrebliginof-gnm-to give 1.1 g

gf ,tsgé pﬁltlg?c)t gjsyha l\5/\!’,,h|te sol ?EI IR (KBr) 3397, 3006,
oxsethylamigoteyclppentylmetiy)- Wi pyrrolgdsarhomimile1 159, 1011

cm1; 1H NMR (CDO 3,, 300 MHz) dé) 9%y 1.07 (m 1 H),

1.25-1.42 (m 2H), ém(s g%l 216196(m 2H) ,
2.08-2.24 (m 2H) R , 2. 45
(brs 8H) 3.50 (s H) 89 (brs H), 69 (brs,

IH), 7.23-7.31 (m 5H). Step 2: |
SteB@CJ\@S@@CI-@S)lR}%(Z %ﬂ@yﬂfbpmﬂabwhmthﬂmm)@ynﬂytqnﬁne Yo a

stﬁ@%l g(rﬁlrlr{ée(;lﬂ étt fﬁ-?égé%ﬁecm%fnﬁﬁé%@(ﬁ & I %ée)\{) d}'yslam (5mD

wasfadJésddiumgl hydﬂdH(QHEhigaB g7 @dmol) )an@&ledﬁﬁgﬁ&b kad stifted under
Exanple 1, Ste gave 439 ng of the amne as its TFA
nitgogep a %%ﬁp%nhewég h%@éln tosresle while prasivitatex A solwion oft ep 3

Inigrif AL oTsd S80S b0 Rufih B 88 PV B R b a At i g
migtuye Weshéatdl ati7y °Crfot h}a}é pTN}:ﬁeMQnmﬁm’a@& GRS b(!\tﬂéd) &i(b@fbﬁbl@ed
wifigS PRt R s e50ap s v QC%te@gd tigepombined
B 080 kg o S BHE IRty
ob’(a@[ggl after @GPoikR) ofithe sovedt 05 gumifield My, silica3@t doldﬂm( m
chl%;gftcﬁgr \a 1 8 O(w&?et}é%? in p%qie%mggtbér tg g_aL@ 19%2 mg gf heg;rgd;uct

as éSwhli’éJBohd31H2l’§1\§R g@DCﬂQ 36@)‘|MHzéx55110§ $:1 gghl) %Hﬂ 17$7-4:3%%m,

N Y PI(II), 1847-364>)(m311(1)4 lRﬁiehW (mphni)am@ezm by )yl L13pz20
(mwfﬁiegy”i’}t?éﬁt W, 3. 99462 b Ui 45080, 16§ T B8, T,

67)7 ésgjﬁnme})wyl pi per azi nonet hyl ) cycl opentan- | -am ne:
hi s conpound was synt hesized from I nternedi ate 14

Ste(pzz dSé,lR 3428 viehe 1 gﬁﬁolil-p]mﬂyyl)cyp]ppcrazhanme(tZLfElSrcgtpetate
el TSl SRR S DN Eh ST 130 435S
TFAorrmlmmomsthan@ea ®l)yeldessnbedlid BxarhRe @ KBle) 23387k 51@%@1‘ the
am2950 i 2[%*A63a1t16%15ch 150986d %3445011 fgrst%g 1t170 em b

(I@[gél tg W, was u su next step.
Step 3: Coupling reaction of Step 2 intermediate (510 mg, 1.68 mmol) with
Intermediate 17 (145 mg, 0.84 mmol) in THF (15 ml) in the presence of potassium
carbonate (929 mg, 6.72 mmol) and Nal (126 mg, 0.84 mmol) as described in
Example 1, Step 3 gave 35 mg of the product as a yellow semisolid; IR (neat) 3435,
3020, 2218, 1661, 1215, 755 cm™; 'H NMR (CDCls, 300 MHz) 6 0.76-0.88 (m, 1H),
1.09-1.29 (m, 2H), 1.43-1.62 (m, 2H) 1.68-1.94 (m, 2H), 1.96-2.48 (m, 5H), 3.12-3.20
(m, 1H), 3.32-3.62 (m, 4H), 4.03 (d, J = 7.8 Hz, 2H), 4.75-4.77 (m, 1H), 6.14-6.17
(m, 1H), 6.77-6.85 (m, 2H).

Example 27
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300 MHz) d 1.04-1.15 (m IH), 1.43 (s, 9H), 1.75-1.99
(m 4H), 2.14-2.37 (m 4H), 2.59 (t, J = 9.9 Hz, 4H),

w@209/040625 J = 9.9 Hz, 4H), 3.92 (brs, IH), 4. 72CT/11B2805/002204
IH), 6.82- 6.93 (m 3H), 7723-7.28 (m 2H). Step 2 :

(2SJ4S)- -{2 [(SSI&IRS) -3- (2-C ano—lH- rrol-l ys( 511eth l)cgclo eﬁllg?ﬁlﬁlélo)-

Phenyl pi pera2| meth
ac?‘iy”] ‘F'I F%S@‘é@]édlée-Zmpbmluulel on of Step 1 internedi ate
(1.0 g, 2.793 mmol ) using a 50 % solution of TFA in
di chl or onet hane (1 Ni) as dlescrq bed"i n Exanple 1,

Step 2 gave 720 &G&@,@'\" \a’_h<7ne as its TFA
salt, which was u Qd as h for t\he/next step. Step 3

: Coupllng reaction of Step 2 inter iate (600 ng,
mmol) with Internediate 17 (200 ng, 1.159 nmol)

Stath dhe Wg@@eﬁmmsbat@s@ymm@mnmq1maam)mlopall@%lne

ThFTR bR WIS bl Kl hon it g (P O and. 1722

pyqnolechrbdsm&ﬂe amhmg e4.50 hirol) hBnk %@amnﬁﬁ;?ahde%%%mgi gl%ﬁn\;ﬁnol)

23 653, 1601 1504, 1412, °1236, 1143 cm
in %@'Dé%‘& (38 onlypas )degcribed gn Exporpler26,) Shep 1 tod lgite 500 (nog of the

prolil aslan Siruite soM R hearf 595, 9973 401, §6d, 1585150 ™ 1w
NMRn(CEIgJ;, 380 38H2) 6264106 D LS 104 (o, LK1 5 B 8194.90-

2268 32,0455 it 1o s k0 o o Liﬁﬁyw X 6.9 Ho, 185, 6.16.

6.18 @I@H’m'y}@g}; tyl}-pyrrolidine-2-carbonitrile
Xp ? ralﬂ%@H)ell’?)3(25D|methyl | H

Step. pyrr éﬂ yI rret mmdﬁgﬂf%mmmtynébeg?ﬂfﬂﬁ?ggm g%yéarﬂrme
e 0 am re i

tnf%8ro%§9%te“5c§1)oéemgsﬂﬁgg epénlgtwgﬂ)épqu @)(n]g;g ngn@l)ggmg a 50

7% sunmtidn SNTEAl Mefehlbneiliahe 208 Hff dRREHQT inlELllfIF! By

ni trogen_ at nosphere. The reacti'on m xture
8aviop |y 1eg pithe ardtieas dts (T5G salt) whinh wassised astch foethe hext step.

Steg(r)f;\r/‘g}r??lﬂgna‘g r%%c‘?lgl(l '\@fzg%% g HE%rg\%g{a Is(gg \%};g,: gﬁ\é)\ég}?@ol) |'yith
Intemadgatesaxgzoaafg;a %?ﬁ%ﬂgl)hﬁlﬂﬁ %?9511 1642 02 ek Jﬂ?n Sium
car‘t%g'f ZQ:g, %540 aj}dékﬂ {1 5;83mgn1 0f H)m011 a@deszrl'@&i ifprExample
1, Stéh 3 gavO3o68 ngésof EHe prbliuct 25 20ydifw semisolid; IR (neat) 3318, 2949,
2215, 1662, 1414 cm™; "H NMR (CDCl;, 300 MHz) 0.86-0.90 (tn, 1H), 1.00-1.24 (m,
2H), 1.43-1.65 (m, 2H), 1.69-2.03 (m, 2H), 2.21-2.48 (m, 2H), 2.63-2.80 (m, 1H),
3.12-3.18 (m, 1H), 3.31-3.43 (m, 2H), 3.56-4.09 (m, 4H), 4.94 (d, rotomer, J = 9.3
Hz, 0.75H), 5.06 (t, J = 7.5 Hz, 0.25H), 5.27 (dt, rotomer, J = 51.3 Hz, 0.25H), 5.35
(dt, rotomer, J = 51.3 Hz, 0.75H), 6.15-6.17 (m, 1H), 6.77-6.85 (m, 2H).

Example 28
(285)-1-{2-[(1S,3R)-3-(1H-Pyrazol-1-
ylmethyl)cyclopentylamino]acetyl}pyrrolidine-2-carbonitrile

22 0La'S
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6H), 3.70 (d, J = 7.2 Hz, 2H), 3.91 (brs, IH, 4.49
(brs, IH, 5.75 (s, 2H). Step 2 : (35,
w0 28602625 di i nethyl -1//-1-pyrrolyl nmet hyl ) cycl openiBzoeviaor204
e trifluoroacetate: Deproté&:tion of Step 1
|nterrred|ate(600 nmy, 1.92 nmol) using TFA (3 m) in
ry dichl oronethane (3 m as described in Exanple 1,

S@ eb Yldive- (é@éRDré( - -aﬁamwlﬁ@tbﬂ)qwbpmﬁméaammm iGetpling

el @0 O o imBHER [Pfa.6 00 (O beRiPBag T BvglE Y 09 1023
mmbl) huskng eﬁ@r%lﬁﬂmnﬂ.hycﬂﬁ’dbfﬁ(m m, 48.23M@kol) ih DMA I(25 ml) as
defgrtheran %6‘ f’n%ﬁa S’Siépz{s,ng%%b? réiaéf%hﬂggfdyg?ﬁa 92 pglg yré]l}gw)solld IR
(K@%‘ﬁ@%zbezbwn 2GSRI 78, %6%331%@{6(3%2%)613%}30396 %;Beé%% 1180,

prod uct as a whi'te soll

10365 "; iHMRl@DCIg,li(E)E\éIHin)g 1. a&am& (ﬁ@ﬂ)ﬂ)m 43@@ 1 40-1.51

(mM%i i-.6§9‘-£6. &8, % b¥§-2.12 (my ?%E)] 2641172 4% (@6 liH);Li 96rﬁbrs 1H),
, 4

4.d79.'%1;£b,§.|§ }I—b(zs 2%1% k50 §0r§81;|+§5 Eéx(( §|)é)5H%217PB 785 (815 [2( Hz,

1H)) 7.38 &, (2 3-DHmpeltHiy | - |

sl T e v s
Ddgﬁﬂ%tioﬁrbf(ﬁteﬁtleﬁt&nbdlht% d@gt 2@ Q. sﬁﬁ&% Gsifg 189 m‘%?@) in dry

) with Interme 18 (272 1743
dighisopedigan (emby aspbsa*ﬁsdumrﬁaampbrﬂatseem%vggmn@omm Iajmne

1 20 m
os B EE Bl teh B i s Rb pedegbied So0 y of ¢ he
St¢3p’ Q!EIUCbulﬂihga rafttibe @OKtep; 2| MidrkBates34371 B30, 88291%?@01}_ and

1, 2856, 2808, 2241, 1655, 1518, 1423, 1408
Inti@%%ﬁlatqédcﬁ 63 omg, 0P4gpmol) igghe prygance gfaptassivm caboMVR(260

P9 g g R ) i 8 18 s i

Ex2idple D. SiQs z gase Otmg bf) theifardnﬂlceaslﬂ yém)w |sbﬁ1isogd;$g{ glﬁegtz 3315,
31%5.,]292% 16@9 gg n%rg6|4|_|}|_8(545cr3 s Wl\arﬁ@qq_]),, 309 Wiz, 1.08-1.17

(s 21y, {lgﬁf‘?gg@ i&,glg@d/ 35 (1D, 1. 80189 (m, 11D, 1.95-2.04 (m, 11),
2.08x033 by 4, myxssm@mﬂylm B, TEDYS. 5IcS 2438 o1 (m,

28, S0RU1T3) (g1 a b Py oIt PBhe 7 hpndi b otn(t, 7= 3.9 Hz, 1ED),

7.37(d,J=2.4 Hz, 1H), 7.49 (d, J= 1.2 Hz, 1H).

Example 29
(29)-1-{2-[(3S,1R)-3-(1H-1-
Imidazolylmethyl)cyclopentylamino]acetyl}pyrrolidine-2-carbonitrile

H © CN
V. N///'O‘\\N\)J\Njy
=/

Step 1: N1-BOC-(35,1R)-3-(1H-Imidazolylmethyl)cyclopentylamine: This compound
was synthesized from Intermediate 9 (1.0 g, 3.412 mmol) and imidazole (348 mg,
5.119 mmol) using sodium hydride (123 mg, 5.119 mmol) in dry THF (20 ml) as
described in Example 26, Step 1 to give 650 mg (72 %) of the product as a semisolid;



10

15

20

25

30

stirred solution of | -2-pyrrolecarbonitrile (400 ng,
4.35 mmol) in dry DVA (5 n) was added sodi um hydri de

W@ 1®8/0#y25 3. 77 mmol ) and the m xture was stirred/IB2ev002204
nitrogen a atnosphere for I% mn to result a white

IR BA sor (s0bit i 5o WISGLIPL L (550 o e o
1. @a kﬂQn(m \ms, heated (ai, 210, 0G4 f(Qrorh81ho- 1T$I§9(1’ﬁeﬂ@} '1@8 2.05 (m,
t1 ol.ed and_quenched W th ice-col
1 e 2> S ot 2 il crite saddbw By (v, 110,
g{p(gb h W th water,
6 bri nlem:lgo(lgéﬁlg{d)c %égégﬂ)s W‘?’LZ r'g; gue obt ai ned after
Steqy apér at (3% 1B} 3-t(hH—IHnﬂam1}ﬂmm?gl)D/ydl¢ﬁdtn%dalﬁmeS' |‘dtn;§lglogﬁlr:re]tate
% ne in pe
DR r}rg%ot rﬁﬁglaus' A EpPotiicrmed) Bsingars) %o$01@t10n of
T%lﬁﬂﬁhﬂomtﬁaneg@os MT}ZQS dLsditas E%:gm%m §f%p 2 éga%z ézl mg of

(m IH), 1.44 (s, 47-1. 5
the(qqqunﬁ B 1 its TF gg;alz Whlcl\‘l rwas Iulsﬁd, asxul fit. tBé)n@mstebH)

50 (b I H),
St%! %6 (201@1 %meaft:l:gﬂ og 34 gz géteéy?fdﬁqq) (33@t &g 22 00" mml_q) with
Im?%?fidé? et B SRt OR ST aE i 4 Bissge of gpfgsiom

car%t?ﬂt%t Pyl ,négi HP0Inie )1a1i1 iNal r(édﬂ ang, (486mmpl) bs GLB:scnbed in

f TFA i
BRI, 43479 Bnaho s tlibd BBl Al N R T AN Sos1,
2245, 1658 1anpme41a§1319§11§1°~ 1@_gttommmhm@ Hes d3@§1v%&2‘8 1,08-

r the next step t e Coupl i ng reactlon of

1. 172%#%& %& & 6@5@ 2Hg 1 fi)()@é)@(nn ISFDMWE-O9-21 39t (@, D] 21t e300 (m,

348 T ST 0 THE S0 A TGP 81 o

7.06ns, 1@1),8%49r®I1H).as descrl bed in Exanple 1, Step 3 gave
35 ng of the product as a yellow sem solid; IR (neat)
3435, 3020, 2218, 1661, 1215, 755 cm 1; 1H NWR (CDd 3,

300 MHz) d 0.76-0.88 ( 09-1.29 (m 2H),
1.43-1.62 (m 2H) 168@%@%@2% 1.96-2.48 (m

(255Hy{2~ [@&&lBSBG-(@HrMNﬁmB 32-3.62 (m 4H), 4.03 (d, J

6.14-6.17 (m
il fesegtioyclbnept e pyrriigine - cpaaiose.
4n- 3-( 2- C,yano | -ryrrol-I-yl rret\/E\)cy;gNopentyl am no) -
ar ho

acetyl }-4-fluoropyrrolidine- nitrile
ON—# N/\é/

Step 1: Nl-BOC-(3SR,1RS)-3-(1H—4-Nitro-1-imidazolylmethyl)cyclopentylamine:
This compound was synthesized from Intermediate 4 (1.0 g, 3.412 mmol) and 4-
nitroimidazole (578 mg, 5.11 mmol) using NaH (125 mg, 5.11) in dry THF (20 ml) as
described in Example 26, Step 1 to give 1.0 g of the compound as an off-white solid;
IR (KBr) 3324, 2955, 1678, 1526, 1282, 981, 823 cm™; 'H NMR (CDCls, 300 MHz)
8 1.10-1.40 (m, 1H), 1.42-1.59 (m, 2H), 1.44 (s, 9H), 1.77-1.86 (m, 1H), 2.02-2.08
(m, 1H), 2.17-2.28 (m, 1H), 2.35-2.43 (m, 1H), 3.93-4.02 (m, 3H), 4.52 (br s, 1H),
742(d,J=1.5Hz, 1H), 7.76 (d, J= 1.5 Hz, 1H).

Step 2: (3SR,1RS)-3-(1H—4-Nitro—1-imidazolylmethyl)cyclopentylamine
trifluoroacetate: Deprotection of Step 1 intermediate (570 mg, 1.838 mmol) using a 50
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Step 1: M-BOC- @SR, |RS)-3 -(2-Cyano- | -pyrrol-

1-yl mef hy~cycl opentyl am ne: This conpound was
waywbheseyed frominteraiediate 4 (879 ng, 3. ORCTHIR2)5/002204

and 1H 2- pyrrol ecarbonitri’Zhe (413 ng, 4.50 mol)

% 4elufign SOTFAMHidhloften Aol (6%1? s §cApad h Exdnle 1 BB 2 save
20 m ) as described in Exanple 26, Step 1 to give 05

TT¢dng pf thy emppeotiitst TRA salh vafich whs wsed e budl for fRemenbitdp.

, . 9 24, 117 ;1H 3.
S 5% e AT g, R Shep 1 Sitpr il "B ey 5, bl i
Infermedide, 16.(90 mg2.024) 1(mimoBHh, the pickedccASt qﬁzd’ﬁlssidﬂ carbonate (170
3.84-4.02 (m 3%{)7 4.55 (brd, J = 6.9 Hz, IH, 6.16-
mg; 14331 pymol)gnd Ka 6626@18:40-2‘171 mppgl) insgigyplJF (15 ml) as described in

Vi P 4l ?8) < 35 - |- .hyl I
lfid 187 Bt % AR WL B LR 44514988 Yoo,
2240 BRI 84116028 Tom ' 2 H IMRPEDCLs BOGMEHDHE P4 50126t (10N H),
n_dichloromethane (6.5 m) as described in

f
LS THISL B0 DA ian 8 3027 (I d O A6 (Go) 50 Fua2H),
i f h )
34342 (A, 40P (ITRATAMO D Lh (TP TPHE Rl @By Roth, 274

ng”’reactron o inte
4.79. (b) rotwndey, QSN 7145t (dy SredisHe, 168, (20Qd,n0s 15.195 1ypl ) in
THF (15 m) in the presence of potassium carbonate
(1.20 g, 8.40 mml) and Nal (158 ng, 1.05 mmol) as

descri bed in Exanple 1, 1 ave 160 ng of the
roduct as a yell ow semEggﬁl?dé"'?R (neat) 3318, 2949,

29212 [(B68A RS BLR-Butyl-4-diondvRhiy GBS yIn Sh{- NIFA)

. 0,86:-0.9 .09-1.24 (m 2H), 1.43-1.65 (m

im0 ingd) sl Sppincfacs uipmodine Srqarbpigeics bo
(m IH, 3.12-3.18 (noHlI H), 3.31- '4%j‘l(m 2H) ,
3.56-4.09 (m 4H), 494 (d, ratongr, =J = 9.3 Hz,
0.75H), 5.06 (t,gl > .i/g’%N 27 (dt,
rotonmer, J = 51.3 '\b.z , 5.35 , rotoner, J =
51.3 Hz, 0.75H), .17 (m IH), 6.77-6.85 (m 2H).
Exampl e 28 (2S5)-1-{2-[ (I S\3R)3- (I H yrazol -1yl nethyl )
cycl opentyl am no] acetyl } pyr rofi di ne-2-carbonitrile HO

StépNSt :e (VILBOONASRRES) {31& - By R} -cBldrd-5-formyl-1 H-1-imidazolylmethyl)

cyéllg}é%%r azol yl pet hyl )cycl o rentan-1 -ame:

Yigmingt Thisicappeandivas synthesizgd frong Irgmcrroﬁlé%té 2?{1&& g 13.65
o84 350y e g 0957 38 T o
% sodium hydride (654 mg, 13.33 mmol) in DMA (50 ml) as described in Example
26, Step 1 to give 5.0 g of the product as an off-white solid; IR (neat) 3139, 2931,
2872, 1671, 1508, 1388, 1256, 1169 ecm™; "H NMR (CDCls, 300 MHz) 6 8 0.97 (t, J
= 7.2 Hz, 3H), 1.08-1.18 (m, 1H), 1.34-1.57 (m, 2H), 1.44 (s, 9H) 1.69-1.79 (m, 3H),
1.97-2.04 (m, 4H), 2.11-2.19 (m, 1H), 2.33-2.43 (m, 1H), 2.61 (dd, J = 8.1, 7.8 Hz,
2H), 3.92 (d, J="7.8 Hz, 3H), 4.60 (s, 3H)

Step 2: N1-(3SR,1RS)-3-(2-Butyl-4-chloro-5-hydroxymethyl-1H-1-imidazolylmethyl)
cyclopentylamine: To a cooled (10 °C) solution of Stepl intermediate (1.0 g, 2.59
mmol) in methanol (15 ml) was added NaBH, (147 mg, 3.89 mmol) and the mixture

was stirred for 30 min at the same temperature under a nitrogen atmosphere. The
reaction was quenched with 1 N HCI and the product was extracted into ethyl acetate.

The organic layer was washed with water, brine and dried (Na,SO4). Evaporation of
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described in Exanple 26, Step 1 gave 1.2 g of the

product as a pale yellow solid; IR (KBr) 3364, 2977,
WQ2ABE/04@3Y0, 1682, 1536, 1444, 1393, 1365, 1232CT/IE2605/002204

1180, 1050 cm 1; 1H NWR (CD&l 3, 300 MHz) d 1.08-1. 28

I/ 2 1. 68-
thé( %lvéﬂ'ﬂ)lfnd%r %guéeﬁlpgrgg('s%re %ﬂl{)% 91? 1%% gr{%%}j}rﬁﬁmﬁ aﬁ)a W, t@ Zfohd IR
(KBoy 3379, BRSO, 45@9, 1(5@5 055,619 uzl HE'|)NM}§ ('g;@glprﬁ)% Mﬁ)z) 8.0.94

t, ?d— 7 §(ﬁz ff-li 198 1|1|&)(m g:i'fgp1 34-1. 5(7 (Im,S}H)SiM)S (8-9H), 1.57- 1 79 (m,
| hy| |

S P B YD PSS AG B8 1D, 291 feef e e 20

3.92500d, m@=7:81$83[ﬁi)rp4)50(lﬁ*sr@{)TFA (5 M) in dry

di chl oro thane ( as described in Exanple 1, Step
Step gave 3 ?—’h@ ialﬁé')n%(%g -Butyl-4reilozed hy dexgmetoad 1 7-1-

imlReslyRSet Byl cIE)or ehﬂ@arﬁ‘i%ét uzflﬁ&oac%%aig Pe mj)%)t% BLd ng%l %tep 2

reacti on of "Step i nter I at
intepmepdiate €100, dt %) lllﬁlo(l)lﬁs%ng'@FACX?:%mmmId}y dﬁhtdﬁ@nethane (7 ml)

as Hésgﬁﬁg(fl (]%f’fﬁ’i% ?S% car p? ?x%ge(-[}hé(s e);ggthp )amgg: as it I'B‘FA salt,

whitseds ised ad Suchf@n e Bexdstept €p 3 gave 90 ng of the
product as a yellow sem solid; IR (neat) 3315, 3105,

Stez’gés Coupiog readtpn 9Peitep 10 0rtermediate 1¢A25MRg( QXD 3mn81)oW1th

Int«'e\ﬁ'llfeh 3@3 17 g?%lm%? Qg‘ﬁl(min’#q_bnlth%?’@éseggﬁgppﬂég%w carbonate (994

g27OB}ﬁnﬁcﬁ i 132.145- 8. 3
m ) @nd N 3 3% 8gf15m§ﬂra%n) lzd‘Dl“’HFAr(%gm;fi) Ji% dégeéqbeg in

3. 36 2
Exam}_%leé ﬁiep §l gzgfe}_iz_(% 12g|)of tlzp mpdpeh aS|a|-gem1®11212 IR t(l;leail) 3:339 9020,

240 1661”)142%)(1%6 (gt gHZI\g%R“ dffglsﬁ&g lgﬁzhg 03994 =69 fiz, 3),

1. 15m :ﬁsa(m,l mmmhyi $rya) oERNL, W-awzrﬁl ,aqehys. lsm(f UO—L '801' 1% 87m),

3.157578 65 0k P3Pk cussemg ety Byidyb 6@ antojoumet, ReSEOTEISS 3,95
(m, mpqm(s ), Sly@lt H@ hE qo{oir%gg(ﬁ Qgﬁf @%gf r{rml6)01 Hg ﬁ)éomer

and i m azdl
07§H)3I| um hydrlde (123 ng, 5.119 mml) in dry THE (20 m)
as described in Exanple 26, Step 1 to give 650 ng (72
% of the product as a sem sol id; IR (neat) 3323, 2975,
1690, 1518 1390 1080 %h—l NVR (CDCl 3, 300 MHz) d
1.03-1.12 (m 13311m2H) 1.44 (s, 9H),
-nquml-i cgb)r()-rir((lASﬂﬁRgS)—gB{-ZQ[(l)S ~-X-nyanopyrrolidin-1-yl]-2-oxoethyl-

amino}cyclopentylmethyl)-1H-5-imidazolecarbonitrile
O CN

NC H =
N =
Cl—/’ N/\Q/ \)J\Nj 7
Nix
. CHs

Step 1. N1-BOC-(1SR,3RS)-3 ~(2-n-butyl-4-chloro-5-cyano-1H-1 -imidazolylmethyl)

cyclopentylamine: This intermediate was prepared by the coupling reaction of
Intermediate 4 (2.0 g, 6.82 mmol) and 1H-2-n-butyl-4-chloro-5-cyanoimidazole (1.86
g, 10.23 mmol) using 60 % sodium hydride (381 mg, 9.54 mmol) in DMA (25 ml) as
described in Example 26, Step 1 to give 1.2 g of the product as an off-white solid; 'H
NMR (CDCl3, 300 MHz) 8 0.94 (t, J = 7.2 Hz, 3H), 1.10-1.16 (m, 1H), 1.35-1.53 (m,
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IH), 2.14-2.38 (m 2H)3 3.90 (dd, J = 5.7, 1.5 Hz,

2H), 3.93 (brs, IH, 4.51 (bra, IH), 6.90 (s, IH,
wQ2@6/04w25 1 H), 7.45 (s, IH). Step 2: (3<S,I|i ?)PGF(B2005/002204

-1 m dazol yl net hyl ) cycl opent’yl anii ne trifl uoroacet at e:

2}D¢mr4at(§cgtﬂ)pm 6811. 8 @R, 4H) Nbermuinatal) 658-069 @n54P), 2.82-3.89

usi ng a_ 50 % sol uti on of TFA in dichl or onet hane

(n{ @HQ &1t (‘tgg, ldBs S0, 1H). Exanpl e 1, Step 2 gave 404 ny

the amnejas its TFA Wi Gl S S such
St?%r t he next step St ep @%}g%&sﬂ@ q%ql%é'é%t ?ﬁoj(ﬁgg%qgtngplﬁl'
1nﬁdaznlydiﬁam9‘])a§t®0[(eﬁ@@ ﬁﬂmne'z t@@lum‘ﬁabétaw t DeproteetioRdiodt Step 1
in THF (1 m in_ the presence
m

infspmisht 42%%%@ %rmi} i@ FE Ak 0D B0 Tdstoramatirgs (5 ml) as
debdkRa g EX Vge&}(blgl é:’?ﬂ)()' d?% %F%?Elﬁ&fla as%ttse?Fﬁ salt,

gave 50 rrg uct as sem
wlﬁ&&)ﬂmsﬁ%]a,ssﬁ&ﬂ&ﬂhbﬁﬁitsté@w 1417 1319, 1231, 1022,

SEPE. LoD oatpon of ey S (ARedh, (bUhobo2e] (ol and
Int@ﬁ')ledléellb‘ @22%%”1 31 'ﬁ')mol? 113%%@@&5”01" 1)'6')ass1§n19<.2ar1§d}]rate](l 45
mg,slo $(H)nmc71) 4:19d(1§a1 4197 mgxb,&pllgmgb in THF (50 ml) as descnbed in

EXGEIS beED P RapAThs oF e bl Fin el SREIRY R PR, 2024,

168©e1m112 1245—&5301@'&&1& @)cﬁg 600 WiHz)N .08, J=7.5 Hz 3H) 1.07-

1-i m dazol Imsth CQcycl openfyl am né: This conmpound wa
1.33y(m,Hdbi ié@ 1f6b€m,| )eﬂﬁédl & en,OH)1 1056, 423(%12{);12:&5)2 71 (m,

21 B SEL 0 52l % kTR a7

3. Bx@Ni, 268 (18] forher 0.28) V74 (d) J&= & Hé"@ot&ﬁ&@p@ .as an
off-white solid; IR (KBr) 33 4, 2955, 1678, 1526,

1282, 981, 823 cnf'l; 1H NWR (CDCI 3, 300 MHz) d

1.10- 1. 40 IH), 1.42 2H), 1.44 (s, 9H),
177186% |t|)|) 202]%’8’%1“3 |H) 2.17- .(2828 (H)m

1- (I(HR,3RS$3 {2- [4235)62?Cyhﬁbpyrﬁolﬁf|)ﬂ41 ﬂ?—%gﬁogﬂ*%argﬂlﬁayd@enw-
maelfy-14 gé %ﬂda%%sdlmhonﬁyﬂ% (I i

H4-Nitro-I-imdazqlyl nethyl)cyclg remyl am ne
trifluoroacetate: rotecti od of ||St 1 internedi ate

(570 ny, 1.838 VAL L ﬁ 0% sol Uty on of TFA in
di chl oronmet hane (6 nj2 as'‘déscribed i Exanple 1, Step
2 gave
Step 1: N1-BOC-(1SR,3RS)-3-(4,5-Dicyano-1H-imidazol-1-

ylmethyl)cyclopentylamine: This compound was synthesized from Intermediate 4
(500 mg, 1.71 mmol) and 1H-4, 5-imidazoledicarbonitrile (302 mg, 2.56 mmol) using
60 % sodium hydride (62 mg, 2.56 mmol) in DMA (10 ml) as described in Example
26, Step 1 to give 160 mg of the product as an oil; IR (neat) 2973, 2239, 1696, 1494,
1171 em™; "H NMR (CDCls, 300 MHz) & 1.14-1.40 (m, 3H), 1.44 (s, 9H), 1.77-1.88
ém, 1H), 2.01-2.12 (m, 1H), 2.17-2.25 (m, 1H), 2.39-2.50 (m, 1H), 3.91-3.99 (m, 1H),
4.13 (dd, J=7.2 Hz, 0.9 Hz, 2H), 4.56 (brd, J = 6.3 Hz, 1H), 7.70 (s, 1H)

Step 2: (1SR,3RS)-3-(4,5-Dicyano-1H-imidazol-1-ylmethyl)cyclopentylamine
trifluoroacetate: Deprotection of Step 1 intermediate (850 mg, 2.81 mmol) using TFA
(5 ml) in dry dichloromethane (5 ml) as described in Example 1, Step 2 gave 880 mg

of the amine as its TFA salt, which was used as such for the next step.
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778 ng of the amne as its TFA salt, which was used as

such for the next step. Step 3 : Coupling reaction of
we@p/odeent er medi ate (350 ng, 0.825 nmol ) wi t hPCT/IB2005/002204

Internediate 16 (71 ng, 0.481 mmol) in the presence of

StppBa@smplmgqaztdmﬁ@Egtdplzmtémedl&te?(%éo ngogmmgi\%h 4(62

escri

dry THF
In@gﬁ%ptg 17 (2@][ @rg {]_a,r)lg 35;%1015@1 g p&senmfmotﬂ.‘ismm @sbahate (1.54 g,
20 41, 1658, 1544
1312;1%111%91 559 1\10%(%699@@ h%isng%éngf?’ﬂgé 4s deseribed 1n Exgmple
1, Step 3l $dyvs 40 15201t Prdduct RH) senﬁso‘ifa R ﬁﬁaﬁ)@BZg @9;2 235 1655,

14?%21%53,)5638@%14 1@51'211\4;1 g%cédmjmia) 5 1415@232 @m ]]H)= 1647 68
(mr RN @%%H)me |_2])7 {7236 gm( gx'fﬂ B2, ?H} ﬁ)ls-gg.@m LH),

33(51362(Ih4H}401(dJ 7.5 Hz, 2H), 4.63-4.78 (m, 1H), 7.78
.| R*- S - Butyl ~-chl or o- S—hy)droxymst% I?)I’—l-] S z)blylm

et hyl ) -
cycl opent yl am no] acet yl ﬁ?Xr%Plézidi ne-2-carbonitrile

Ste
1- (ﬂ‘ﬁﬂ-i %[dzmnrcﬁa}no%y@ﬁ}lﬂllﬁ-yl-ylﬂzchl oro-5-fornyl -1
| met h cl opentyl am ne: This conpound
"X"eﬂéyl%&?h‘t QBWWMPY Tléf'ﬁédpatiémlecllﬂm(bogltnl@ 65

nmol ) and IH-2 but 4 chl oro-5-fgrngyf i m dazol e (3.03

g, 16.33 nmol) u5| 60 % dlkllum ydr—| de (654 ny,
13.33 mmol ) in s in Exanpl e 26,
Step 1 to give 5.0 p=af t product an off-white

solid; IR neat) 3139, 2931, 2872, 1671, 1508, 1388,
Stepok gVl B@@b 10039 3-(5 N6y ah GO -Bri 3] ll\/tdlﬁetlﬁiyl)i:_}@lo%zntgfamlne

ThJ% Cﬂﬁl%?%ld_%,?ﬁ 3@%@1@9@ é:rl (q.rfntérpﬂedlaie 811D B 413 mnm)l) and 4,5-
d1c521n2biknﬂaﬁcﬂe (485 k) 4. 13 n'vﬁ%olg Lﬂ:ﬁlg(fm ‘V iu: é&glngig 916769 131§ 4.458

1, 7.8 2H)
mmgh)m §f§é]al\/§A {20 ml) as descrlbed in Example 26, Step 1 to give 700 mg of the

hyd Chyl g
prod 354 Sebd 21 B R0 BB Loy Qi oA N v
NMBOICIOL: L3 000MIED) 53X, epl d |
¢ hanol g) P s e B 2 O L IS D) .00-
Zl%nfﬂ)aﬁd@% fnxt )éli/Qa%SQI(mrﬂHaL F.91-338 (m, nmt?m@dd J=
t ty h T
6 e 1D 7 A W T he ot ot was
Stefext r akt ed {IR,8S5)e3- Ms-mcﬁa&l@tﬁ'{-nﬁmz&glg Hﬁé&s'sl%@fop%fﬂmme

trlﬂ\NaShe? ]éh wat er, brine and dried
TR ?Pf@?em%n 961Spend mmpdla@d(ﬁ@@dng; &968 mrrmgh Vising

TEAE M iR WidhGoReBIHE (3 )y & W LSS Exdmple 1, Step 2 gave 683
mg (100 %) of the amine as its TFA salt, which was used as such for the next step.

Step 3: Coupling reaction of Step 2 intermediate (683 mg, 1.90 mmol) with
Intermediate 17 (165 mg, 0.956 mmol) in the presence of potassium carbonate (788
mg, 5.71 mmol) and Nal (143 mg, 0.956 mmol) in dry THF (15 ml) as described in
Example 1, Step 3 gave 150 mg of the product as a semisolid; IR (neat) 3325, 2952,
2238, 1655, 1415 cm™; '"H NMR (CDCls, 300 MHz) & 1.14-1.26 (m, 1H), 1.49-2.02
(m, 7H), 2.10-2.5 (m, 3H), 2.44-2.53 (m, 1H), 3.17-3.25 (m, 1H), 3.35 (s, rotomer,
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(KBr) 3379, 2960, 1686, 1525, 1255, 1175 cm 1; 1H NMR
(CDA 3, 300 MHz) d 0.94 (t, J 7.5 Hz, 3H), 1.08-1.18

WQ 2060¥625 1. 34-1.57 (m 2H), 1.43 (s, 9H), 1. 5FcWIB2805/002204
(m 3H), 1.94 (brs, 4H), 272 1-2.19 (m IFD 2. 35- 2. 40

1 iﬁ} 3%3 7; (rgorogt gr 233156 AJI épziiy §H)7(%I§f 92%{ t‘l‘%g 4. 86 (m, rotomer

0. f(?ﬁ) hi78%d4, 3f=€ 26n2 ﬁqwlrotén&bl(mm o7y axymet hyl -1
|'i'm dazol’yl net hyl) cyclo pentyl am ne
trifluoroacetate: Deprotection of Step 2 internediate
(700 ng, 1.80 mmol) u&g@(TFAé .5 mM) in dry
di chl oronet hane (7 m) bed in Exanple 1, Step

(zg) qu(ﬂs?zﬂc)nm(mqm %msfzol-hsylﬁ@mw)- élbﬁe g?lﬁnﬁﬁbfacetyl}-

whi ch was used as such for the next s ep.
pyeseliglindqcarberigriln of Step 3 internediate (725 ny, 1.80

nmmol) with Internediate 17 (155 cR- 89 mmol) in the
presence of pot aSSI um car bonﬁt"\/j;%ga ng, 7.20 mol)
and Nal (135 ng, 089, (50 m) as

descri bed i n Exanp\e/1, p 3 gav 00 ng of the
product as a semisolid; IR (neat) 3339, 3020, 2400,

St 611 JMlZBocL m-11 113 ARz Beth Arel-19
‘116 s H(§11-5641€) ’@—1 523 336?&?‘1 et ﬁl@@(ﬁ“ﬂd&}fe(ﬂe (lmé‘mme

Th,grq_bmteqnqglyatg WAY syrpfheq:.ﬁp from -1, 4-ty1azpli|)g (333Hmg, 2 mmol) and
3 On o
In nillgdrle(t:tF 3)66n%1( fngzb.ig)éb mﬁ&o%gis( gesgég«%@megﬁr&plg ’_%69 ?e ? f%bng 60 %
sodinBilhydride ({88 mepT.oheimol) i?d)DMA. (16 nfldlto dive 16 Hofthe product
as oo yallow ssepishliip IR e 5555, 31175939, 3471, 19961557, 1bds, Seo,
1yl
s T R e YRR AADED 25 . ),
1.44 aoeHol B59-23i47(0)- BHLY, 3. 16-Bat y(in, ATDNH Q0G5 & 630HE, 2H) 4.45

o T il G e 850G 285 RGeS 0357 Wet i on of

Stéptermegi ate 416 aRfl4g’1H6} 84. t%l)lofﬁﬁtﬂiﬂ) -2- cyclo%entef 1-amine

-2-n- butyl - 4- chl’or 0- 5- cyanoi m daz
trifiperocetpsé: nPepotation of Smpﬂymtmm@dlgte&io@rgxg, 9. 834nmn’l)lu)smgra 50

N N e T RN

310@@90’1” ths%ﬂ\@?ab itk TFA sdlt,, wHich wasZuddd, as3é'19ch ﬂ‘)i‘ ]tﬁe l:oﬂqﬁmg
M, 135153 (m2H) 144 (5, OH)
reagpn. 1’ 09-2. 34 (m. 4k) . 2. 58.2. 69 (m 2H) BT

Step 3: Coupling reaction of Step 2 intermediate (310 mg, 1.89 mmol) with
Intermediate 17 (163 mg, 0.94 mmol) in the presence of potassium carbonate (519
mg, 3.76 mmol) and Nal (141 mg, 0.94 mmol) in THF (30 ml) as described in
Example 1, Step 3 gave 33 mg of the product as a yellow semisolid; IR (neat) 3451,
3330, 3128, 3116, 2954, 2947, 2871, 2788, 2236, 1651, 1512, 1439, 1419, 1361,
1342, 1324, 1186, 1148, 1020, 1004 cm™; 'H NMR (CDCls, 300 MHz) & 1.27-1.33
(m, 1H), 2.16-2.34 (m, 5H), 3.21 (brs, 1H), 3.37 (s, 2H), 3.42 (brs, 1H), 3.56-3.59 (m,
2H), 3.68-3.89 (m, 1H), 4.17-4.26 (m, 2H), 4.77 (m, 1H), 5.73-5.75 (m, 1H), 5.89-
5.91 (m, 1H), 7.95 (s, 1H), 8.09 (s, 1H).

Example 36
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(m 2H), 3.91 (bra, IH), 4.50 (bra, IH). Step 2 :
(1 S#, 3i ?S)-3-(2-n-Butyl -4-chl or o-5-cyano- |

WO kooriodmzd! yl met hyl ) cycl opentyl am ne PCT/IB2005/002204
trifluoroacetate: Deprotec®Bbon of Step 1 internediate

(2Sﬂ-1-Q2£{(362€ PRSI 3p1 - 1B I WridAoR 1{y3miethyl)chcldpsntylamino] acetyl}-
di chl oronet hane (5 nl) as described in Exanple 1, Step

pyxrejidine-2- @sbgmm'@o % of the amine as its TFA salt,
whi ch was used as such for the ngxtcgtep. Step 3 :
Coupling reaction of Step 2 ihtefnedi ate (1.03 g, 2.63
mmol ) and | nt er nedi NLIN31 mol ) in the
presence of pot ass(( ca nate (1) ng, 10.50 mol)
and Nal (197rrg 1. mml) in THF (50 m) as

SN DI 0 LEp B By
inffﬁ%@%at&hmgfgmhésllz%d%ﬁmhlﬂggeﬁﬁéﬂhaﬁe :)3(1001 My Zinfaid 11712.4-
trigzefy L3S 1m0l winsidim iitgs (155 w3155 mpol in dry
D]gﬂ‘) %5?1119743 Jestfibtdn EJEQ'_rEpI% 282 S§p710to( (e 6O ﬁ@e(;f thé gﬁi‘&uct as a

r ot oner,
wmm sotat; IRO(nEa-t) 3326,789G%, 1630,6133842],173 amhe‘nﬂ mamcnc13, 300

MR SR by ks #Ia.ln%rl §f o285 det i Db A e 05
2, % g&iﬂ 25 45- (hi“(ﬂ*ﬁzﬁ? 08 hgggﬁomns (¢ dg;gf .@@{zl 2H) h4 5)2 (brs,
1Hﬂ9b@emﬂyl8a)ﬁ QselH)l'hl s conpound was synt heS| zed from

S%?ﬂﬁﬁ%@@e LUt i TR (B ley 30Ret e wiliuarpasgare:
D&Bro e NYEp i1 dBiefREdiNE (560 %g,'ﬂ""ﬂb) middb)Adthd é@O'%Eol@ﬁon of
escri bed in Exanple 26, Step %I ve 160 of the

Tiph dduley disblosemethine (57 heastde scz@m@ in Ppagplels %‘p 2120y4,349 mg
B335 i S05h iy e

Stép) 3: Zlohﬁhﬁ 25acﬁlﬂh deBtep22 %ﬁteZmEﬂla(en”(Z%I'Bng, 3.2 3Bd) with
In&rme@}_%a }.72{15|1 H}lg, G;S’;ﬁ)m(ngol) q.ﬁhesgr@sﬂgzngc!z of %J)_Passmdrm carb(ogate (241
m%sﬁﬂﬁg%%m@? ga;f/igﬁ\;f)%'e 3?:}%% %Zh(% ﬁfgﬁz gxé :)I‘al-%:Fe l aot Iéll) as described in
Eampplet ;eStepGrgeﬂ’é 58t ey f it odud iaa besehBdUdNIR (1R2a§B314, 3116,
2949, 2%39 1652? 1507 1416, 1140, 1015 cm™; "H NMR (CDCls, 300 MHz) & 1.10-
1.19 (m, 1H), 1.44-1.69 (m, 2H), 1.73-2.04 (m, 3H), 2.09-2.38 (m, 5H), 2.48-2.58 (m,
1H), 3.11-3.17 (m, 1H), 3.35 (s, 2H), 3.39-3.71 (m, 2H), 4.16 (d, J = 7.5 Hz, 2H),
4.69 (d, J = 7.2 Hz, rotomer, 0.2H), 4.76 (d, J = 6.0 Hz, rotomer, 0.7H), 7.93 (s, 1H),
8.06 (s, 1H).

Example 37
(28)-1-{2-[(3S,1R)-3-(1H-1,2,4-Triazol-1-ylmethyl)cyclopentylamino] acetyl}-
pyrrolidine-2-carbonitrile

o N
Sy A

N
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(5 mM) in dry dichloronethane (5 nl) as described in
Exanple 1, Step 2 gave 880 ng of the amne as its TFA

W@ 2006/040623 ch was used as such for the next stepCBiEp033102204
Coupling reaction of Step 3linternedi ate (880 ng, 2.79

S oter e bat Sttt Py Sk s o
mtanuednate gga%?@nﬁgslzdd gﬁtiﬂmitslin)enedlﬁte'r??e Oigg 682) mﬁﬁ)l) and 1H-1,2,4-

agRAcu0 e [ I Heel neine PR Frrodton Buisle (88 me, Safbmmol) in
drylm ( i—ffilrﬁ) a%@ubeﬁqgé‘lﬁ%%ﬁgegéﬂ@%@swg%gg&&g‘é%)oduct asa

wmqq)sohg m (m 3649, 21, 120955}53154169ncn1 ’H)IH BIME (@1)253, 300

Mgk Pl Tty 15577 (b, 2ty tieanha i B0 11, 1.96-

2.06 (:fﬁ{ﬁ-l)l[, 9215)224@4 gﬁgﬁl{bb?éﬁﬂ '1}?}@92 (brs, 1H), 4.15 (d, J= 7.2

oxoet hyl am no} ntyl me
Hzp3HY, 4555 GhrssjdH)J "éaﬁ (saﬂHQrﬁ a (sl EH}St ep 1:

| /f-imdazol -1 -yl et hyl
S S it e B e S5 et
Depftiretiordifadtep 9 1§1€Errge(ﬁate?(5§é-%lléfm @M&) flsins TEA (3 mi) in dry

dlcyan0|n1dazo e SI ng

dichlpgemgidaye Gembyps d4:sar%d mlrﬂx)lmphe QrSfeRia(87 8ring c?"she;] amine
t 700 t
os P TR R whidn U gen R Hrciopliadingtidn s o050, -

Sté.lﬁ% Cﬂ;ﬂ}ﬁl{hg 1&Rfon 107 3tep NP Janteh'ﬂeMM@ 239@ Mael) With
1.44 (s, 9H), 1.77-1.8 I H)

Iﬂteﬂt?dlat? 112((1 %%nmg, H)07 mmad) in % presencedof p@tassum @@b((nate (886

el EP)A&Z ikl %%é@aﬁgﬂ 1dithg, lei‘ﬁ In’g_fngl)fn{EHE 5(§’o In,%_}g he g@g%qbfd in

Exam?lelll Sth) S)gave32Q041tn@ dﬂtﬁ@lpﬂ)tducﬂf alls a!r,dﬂﬁlﬁ’(ﬂtip'tIR'(neat) 3299, 2951,
Cl ope almn ne ri uor oacet at e.
2248 1Pt i B RV (b Gl M 60 075118 (OB, 1.47-
| hi
1.6TER 21 6612 Do b 4riF! 2 00-2 38 (D140 ORI Tl Tl 4 P38 an

1H}, Be33a3n6m€(nﬁ$otbmr DEAIsal35, (sV\ﬂmtcﬁher\@$H)Sf$(ﬂ7 28 BHGIR HQr.zH)

Xt step. Coupl ing reaction of Ste
46705 6] Frcio B GRTE 7751488 mvabypmare S LPss Bl 5106 (s
1H{.165 ng, 0.956 nmmol) in the presence of potassium
carbonate (788 ng, 5.71 mvol) and Nal (143 ngy, 0.956
mmol) in dry THF (15 m) as described in Exanple 1,
Step 3 gave 150 ng of the prodquct as a semsolid; IR
(neat) 3325, 2952, oo 38
(2S)-1-{2-[(3S,1R)—3-(1H-1,2,4-Triazol—1-ylmethyl)cyclopentylamino]acetyl}-

pyrrolidine-2-carbonitrile hydrochloride

« §
O e

N
To a stirred solution of Example 37 (100 mg, 0.30 mmol) in EtOAc (3 ml) was added
a saturated solution of dry HCI in EtOAc (2 ml). This solution was stirred at RT for
30 min to result a white precipitate. The product was collected by filtration and dried
under vacuum to give 112 mg of the product as a white solid; ‘H NMR (D20, 300
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2238, 1655, 1415 cm 1; 1H NMR (CDA 3, 300 MHz) d
1.14-1.26 (m IH), 1.49-2.02 (m 7H), 2.10-2.5 (m

W@Rkos/0R6231- 2. 53 (m IH), 3.17-3.25 (m | H), 3.B8I/{B2005002204

rotomer, 1. 7H), 3.40-3.77 (8% rotoner, 2.3H), 4.19 (d,
AL o (% 82580, D 2 Lo 0o i, 10

3 Eaﬁﬁl(m, 85),(RE3-4138{(@, PXI), 4.40-3.44-(fl 2H), 8.52 (s, 1H), 9.23 (s, 1H).
-1,2,4-Triazol -1 -yl met hyl ) 2-cycl opentyl al
i|no]acetyl} pyrrolldln -carbonitrile Step 1 :

MBOC (I’\ 4i ?) -
triazol - Irret h)l/zlx)mf cycl openten-1|-am ne: This

(Mhi-é?—:ﬁ@é‘bldt)e?-ﬂds' @mmnkwlmemﬁ)byaobeﬁyﬂMbg%éﬂgﬁ

and Internediate 6 (1.5
pyEF Iﬂ z'cagl%oc'}lpglgd')“fl fi*'Bxanpl e 26, Step 1 using 60 %
sodi um hydri de (185 my, 7.7lgmglN) in dry DVA (10 m)

toglvelzgo e ouct asayellfgy}ysemsolld IR
(neat) 3355, 2@ H 1448, 1369,
1309, 1271, 12 Z—J 11 1014 c (CDd 3, 300

Mz) d 1.28-1.39 (m 3H), 1.44 (s, 2.55-2.64 (m
A scﬂaytlons off Bx3mple 3711(100-|Dn.g 9, 330m£1ﬂ>l) h BiGAS (t*l%_bnl) 2s: acﬂiféﬁo a

80
stu{r?% sdlg g\'g o( gneﬁf:lﬁ) acué{?e‘?pmz, 0(33) in 5EtOAc( (2 ml). ThlS solution was
furlhSr 8Ryedat(R -5 20 faih d ARk 2 wh B ’ rlgét }g%{: E}éclﬁt% o’fh%%/cglbdo grgsn L &icted

l-anine trifluoroacetate:
by ififrationeaniddried(Boer mappum. tﬂ%lvmmo migsifitihle préahclassO itk QBlid;

R P02 54 DB VIR P o g of BT R4 Besaenas)

& 1s:k1.51 - ly
react i ‘ggl Qgt)\éﬁ% Q%qctngéll{?‘l;@pleggzl %‘?\’ %9‘ Ifgl (m, 1H), 3.33-

3.41 fme d Had-508. qpeg(m M), 389801 him) x)owmemfom)gesrysoklday& 191y,
3 t
ST SR N e B

8.3 H)in THF (30 m) as described in Exanple 1, Step 3
gave 33 ng of the product as a yell ow sem soli d; IR
(neat) 3451, 3330, 3128, 3116, 2954, 2947, 2871, 2788,

2236, 1651, 1512, 1439,E141 361, 1342, 1324, 1186,
1148, 1020, 1004 cm 1 ; & (CDCl 3, 300 MHz) d
CSEI2-[BRBBSY-B(LHH),2,42T ol 3Ame Ry IR lopdn 2ia X

ymeSogh opghifhfpfuceb)

42 (brs, |
y"§°’é§%’1§38‘§ Ebﬂﬁ"“i‘lﬁ) 21 1704, gl)e (m 2H) 4.77 (m 1H),
573575(mIH) 5. 89-

O
Step 1: Nl -BOC—(3R,15)—3—(1H-1,2,4—Triazol-1-ylmethyl)cyclopentylamine: This
compound was synthesized from Intermediate 14 (2.0 g, 6.82 mmol) and 1H-1,2,4-

triazole (710 mg, 10.28 mmol) using 60 % sodium hydride (328 mg, 8.20 mmol) in
DMA (20 ml) as described in Example 26, Step 1 to give 1.2 g of the product as a
white solid; IR (KBr) 3357, 2964, 1675, 1533, 1273, 1170 cm™; '"H NMR (CDCls,
300 MHz) & 1.09-1.19 (m, 1H), 1.36-1.52 (m, 2H), 1.45 (s, 9H), 1.72-1.80 (m, 1H),
1.96-2.05 (m, 1H), 2.15-2.24 (m, 1H), 2.44-2.53 (m, 1H), 3.94 (brs, 1H), 4.14 (d, J =
6.9 Hz, 2H), 4.52 (brs, 1H), 7.93 (s, 1H), 8.05 (s, 1H).
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5,92 (m IH), 7.95 (s, IH, 8.09 (s, IH. Exanple
36(25)-1-{2-[(3S - - (I _

w0 Izq(oal,o?mﬂsi{azol -1 -yl met hyl ) cycl opent yl am no] aceCIB2005/002204
pyrrolidine-2-carbonitrile8&tep 1 :

Stdp BnC(mW)%J(lﬁﬁ)z 3Tl elzbr- ] - ﬁne”th m&g tlyh%%l @%#Pg%ﬁetate

opentyl ami'ne: Thi's i nt er medi at e

Depratestioadif=Step 4 ipter@edjate3 840 gydod i) m&[td) tdihg T, Fd%zr Ié‘ml) in dry

h
O B0 sty 13*@&69%5 SR i
as ltmTEAacﬁhJ whidh wasteed ds dueh G MBe B g{@ of the product as

\gh e solid; IR (neat) 3326, 2969, 1680, 1538, 1173
St‘??m é‘l‘lﬂ We@@m 3f Sep M—izl)ermiedlaﬁg(glélﬂﬁlg,m ol I'ﬁunol) with

81
Int%mgéglajtcz !]:.”g &ifm mﬁ% ;ignélg Ighagg)}_%smlélq %Arpo%%ssgl@ %q;ﬂaor;apg (1.24 g,
8.98 150l dnd Nai: (@ PalrL 52 kﬁmo151 itPBHERSS m1) & debePhd(i Exatbte 1,

Stegzg $%(V%5%00%6|9itﬁe @rqdurzﬁ pa20vhife salide tIRy(QRxy B39, 3330, 2236,

TR U S, T BB Bl Rl 1o

1.58 éinuEHmri @8‘-2 0B A, HHQ) rwogitz@,hl(ﬁf qpﬁt?%‘@ 5%5%’? ﬁ% 346 (@,
bed in Exanpl e Step 2 gave ’0
R s e ToeD B 5460 (mvmt@melwés‘lHDsédSE(d S4chS fla) 28),

+SE NSRS, (SUTP 750 B LRALL 0GR B SLER 2 00

i nt er nedi at e
1H).151 ng, 0.875 mml) in the presence of potassium

746
carbonate (241 ng, 1.746 mml) and Nal (262 ng, 1.
nol ) in TI(—|F(10 m) as described in IE_xgrrpllg(l, S:;eps
ave 50 of the prodqg,g? sem sol i nea
g314 312?3 2949, 2239 é@@eaisw 1416, 1140, 1015

@S H-1-2-[(FSRRS-BROFB1,230Dribkiy1-d 1. 10- 1.19 (m | H),

ylﬂ%ﬂs%c ciersPlagtihjachof 4 Siproryoiidine 2rsapborsiels (5

3.39-3.71 2 4.16 ( JeN- 5 , 2H), 69
(d \]:72I—|z(|Fn oH) 0. I—I)fb4.6(d,\]:6.0Hz,
r ot oner, O7H) 7( >8.86 s, IH). Exanple 37
(25)-I {2"(3

, 2.4-Triazol -I yI rret hyl ) cycl openty# am no] acetyl 'fl
Steﬂ’? EBiilg S o3 g B Jrampiaa FAD v, 150 mmol)
with Intermediate 18 (172 mg, 0.90 mmol) in the presence of potassium carbonate
(995 mg, 7.20 mmol) and Nal (135 mg, 0.90 mmol) in THF (20 ml) as described in
Example 1, Step 3 gave 58 mg of the product as a white solid; IR (KBr) 3428, 2949,
2240, 1655, 1423, 1144, 959 cm™; 'H NMR (CDCl3, 300 MHz) 8 1.09-1.21 (m, 1H),
1.42-1.63 (m, 2H), 1.74-2.00 (m, 4H), 2.22-2.47 (m, 1H), 2.49-2.61 (m, 1H), 2.63-
2.79 (m, 1H), 3.14-3.18 (m, 1H), 3.29-3.38 (m, 2H), 3.53-3.93 (m, 2H), 4.16 (d, J =
7.2 Hz, 2H), 4.95 (d, /= 9.3 Hz, 1H), 5.27 (dt, J=51.3 Hz, 0.25H), 5.35 (dt, J=51.0
Hz, 0.75H), 7.93 (s, 1H), 8.06 (s, 1H)

Example 42
(2S,4S)-1-{2-[(3S,1R)—3—(1H—1,2,4-Triazol—1-ylmethyl)cyclopentylamino]acetyl}-4-
fluoropyrrolidine-2-carbonitrile
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i nternmedi ate was synthesized fromliInternmediate 9 (2.0

g, 6.82 mol) and IH1,2,4- triazole (710 ng, 10.28
worrmbp4023 Ng 60 % sodi um hydride (328 ng, 8. 20PCmB2)03/002204

dry DMA (15 nl) as describ&d in Exanple 26, Step 1 to

give 1.2 g of the product as a \whitensolid; IR (KBr)

3340, 2971, 1709, J,\§31 9 %)L 1H NMR (CDd 3, 300
MHz) d 1.09-1.19 (MmN m2H) 1.45 (s,
9H) , 1 71-1. 80 (mNa=H) 6- 2.06 2.15-2.24

(m 2.44-2.55 (m | H ,394(brSFIH) 415(dJ
ugglng §%_£tlor§|6q’5§t 52 n%r?riedlakg E)Zarr?p?e %% (517@ mg, 2. 065 rrgmol) with
Int(aﬁﬁedmt’e?)lS 320 ing; 1.08 dmdD) iRaR présenw@ﬁ Més)sﬁﬁﬁ? LABGRkY [P o

e tr| fl uoroacetate Depr ot ecti on of
8% & ({55003 2006) imBHY (@6 mgas'r@esc(laemmmmmme 1,

Sy %Weclwgéfﬁeé’ﬁ*?@@?zfd“ﬁ’%ﬁ Wl T BB I S g
14ms1n49ec:dn 8s'Hs BIMIR f (@D 1 e3000nEE) '8 1 08ackd @B eP4§ £ 60, (mm,
reaction of Step 2 internediate

2%% fmy b r%%b?é@e(%?ﬁ)l@&‘r%% ImO"ZH)ITSJl)l 3 20 (rln;e lH)

3.3B@R0 0% AL BREARS| B CEIPRNRNE, Seibhend s 436 WL 75
2 ek 25 (cbdd=931}Eg<aHmI5636l(dtSt=eBIS H8VYE, 2840m 41? §43 (dt, J=
t asas d; IR(neat) 3299, 2951
50.?62.9 aoltgmerli’mfﬁn? 23 (5 R - QT B). 300 |sz) d
1.09-1.18 (m IH), 1.47- 1.60 (m 2H), 1.68-2.02 (m

4H), 2.09-2.34 (m 4H), 2.48-2.59 (m IH), 3.11-3.18

(m IH), 3.33-3.61 (m Egamplrd3 2.4H), 3.35 (s,
4.67-4.70

6H), 7 (4.3 = 7.8 H, 2H), :
@s, ‘ﬁﬁt’gﬂgﬂﬁéﬂ%%” 9215 t 2zf§ %Slaaolv%ymthﬂawim}entadamolaqe.tm-4-
ﬂu()fﬂpg)kf%hd(ul% a@a{'ﬁondrﬁ)s hy BV a8 (2 )-1-{2-[(3
i r- |
52, 4-Tri azol - | -yl net hyl )cy | o ntQN am no] acetyl }-
pyrrolidine-2- caanom, Ior e To a stirred
sol ution of ExaN;HE iThOOng 0. 30 ) in EtQAc (3
m) was added a urated solution.of dry HC in EtQAc
(2 m). This solution was stlrredé:t RT for 30 minto

To B8tibd sclutdli SERRRESE BD (2Pl 180 REA ﬁ{ EHSEC Esolﬂ)e&és adqd

by filtration and dried under vacuu to give'1l
a S@ctﬁ@teﬁlrS@ ion ofgirg HfiinEt0dici (@; mPHINMRoaBoDwa3 G )at &T for

30 1%11 4?() 1% \gg %métf%'_grﬁlplﬂa'_ﬁ h% pcr)gdu(cmvag l<;?)1’lected]b1 tzﬂtratlon and dried
under vacuum to give 279 mg of the product as a white solid; '"H NMR (D20, 300
MHz) 8 1.41-1.62 (m, 2H), 1.75-1.87 (m, 2H), 2.02-2.17 (m, 2H), 2.27-2.74 (m, 4H),
3.67-4.20 (m, 4H), 4.41 (d, J = 6.9 Hz, 2H), 5.00-5.15 (m, 1H), 5.43-5.60 (m, 1H),
8.52 (s, 1H), 9.27 (s, 1H).

Example 44
(2S,4S)-1-{2-[(3S,1R)-3-(1H—1,2,4-Triazol—1-ylmethyl)cyclopentylamino]acetyl}-4-

fluoropyrrolidine-2-carbonitrile methanesulfonate

gy CN

(N‘N/”'O\“N\)J\N: 7 . CH3SO3H
N'_J %
F
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3.45-3.77 (m 4H), 4.18-4.38 (m 2H), 4.40-4.44 (m
2H), 8.52 (s, IH, 9.23 (s, IH). Exanple 39 (2

WO 2006pR6p 3 , | )-3-(li -1 PCT/IB2005/002204
52, 4-Triazol -1 -yl methyl ) cy@sopentyl am no] acetyl } -

T gtar%d'es%%tgﬁ) 6%@(51@18 Af%dolloﬁgml %Ze at eg[A @%&p%@y&al)cgéﬂéw ml)

wagddded ¢ solatiot oﬁmeiﬂan;‘e@hllﬂém@ Bciaf(30ming] 3.126imkb1§ ﬁlgisdiﬁiopyl
.. This solution was further

alcé’PPf‘?JQ &nq%ﬂ&?olflé?n B8S shitred; a roqum tenepesatifel o 15 min. Diethyl
etk 40 1B1)vRdsdddd e BRI n%g%{%?%bqﬂm%g gNe Iﬁ&e‘t ﬁ)rgg%ggte

dri ed under vacuumto
Theiprecépitats weis cdlch@KBy)ﬁlﬁétﬂﬁl, anﬂid#ﬁd uﬁﬁﬁ%ac&ﬁﬁ‘ﬂo gid883 g of the

préd’:h)tasa OBl Sl %@%@335%%4, 203, éﬁg? 4p43, 122&,0132105?1277

1, 1
1208“81192‘!)11()75§(c§]1'3 rIgtI\gﬁﬁ%E(ﬁzg E%M:i%z'%gsl %26? sk, 1) Z1-181 (m,
2Hp.c}-0m@i67 (m, 8H),,2.35-2.67 (uh, 48),2.73 @, ), 326’ﬂ)4 191(167513 425 @, J

-y n*p:?pé) 28)12@.32 0, @,[r@mq 6 Sty S(HJ) 1 (@725 4, tordmer.

0.2H)y 5.41-3, 98- (&t, I t n acet yl
p)z{ rolidi n(e ﬁ?r%olgl}dt Ir-TlE’I ft;mé,k%% ORENS ¥ /1R G
M BCC-(3i?,1,5)-3-(1 -1, 24Tr|azol | -yl methyl)cyclo

rentyl am ne: This conp s, . synt hesi zed from
Internediate 14 (2.0 golg‘J Eﬁﬁlﬁél) and IH 1,2, 4-

(285,48)atz{2-p(38 A, H-10 ﬁ@rﬁ'ﬂ&'—])- H3éAYL -
hydri de, 328:!@-3'2(‘;1 8. 20 nmol ) |?1, 92§Qltﬁe§%qbﬁﬁlo]acetyl}4
flugropyry G-fre 1@326313& ep 1 to give 1.2 g of the
product as a white solid; IR{K 3357, 2964, 1675,
1533, 1273, 1170 cm 1; 1HHINMY ( 3,,300 Miz) d
1.09-1.19 (m IMnN 13651 HGOH 45 (s, 9H),
1.72-1.80 (m IH}j 1.\96t 2. 05 ( HGOM 15-2. 24 (m
IH), 2.44-2.53 (m IH), 3.94 (brsxIH, 4.14 (d, J =
6.9 Hz, 2H), 4.52 (brs, IH), 7.93 (s, IH), 8.05 (s,
To ﬁ_ﬁll‘f% é?)lui’é?)n ?%Ex;fmﬂéy 43 ( t p?, 3.12 mmoi) in ac:tl)one (10 ml)(was added
a solliti &
a6 el o LD A IS, i, ves
stirged @Oravy teRa@tatuedds 3Uumime Jivda (it gkedlﬁltéaﬂ;é Yhe pre01p1tsate was
i n Exanp , Step

coll Ctegi’g rﬁ@@ﬂ@@f&%ﬂ gn)g?ﬁaYs?ég’g@% Itgg"eeT kﬁ\géeﬂthe pwdu@trﬂsmwhlte
soh&snd(lasr)smb bosa, Lbeo ety $58D-1672, 1513, 1422, 1278, 1141, 1056
cm™; 'H NMR (D;0, 300 MHz) & 1.32-1.55 (m, 2H), 1.71-1.77 (m, 2H), 2.04-2.26
(m, 2H), 2.34-2.71 (m, 3H), 3.62-4.15 (m, 5H), 4.27 (d, J = 6.9 Hz, 2H), 4.98 (d, J =
9.0 Hz, rotomer, 0.8H), 5.09 (d, /= 8.7 Hz, rotomer, 0.2H), 5.40-5.57 (m, 1H), 8.08
(s, 1H), 8.55 (s, 1H).

Example 46
(2S,4S)-1-{2-[(3S,1R)-3-(1H-1,2,4-Triazol—1-ylmethyl)cyclopentylamino] acetyl}-4-
fluoropyrrolidine-2-carbonitrile succinate

O CN

H
(] \N :
(/EN//,O.\ \/”\N:7 . HO,CCH,CH,CO,H

N= 2.
F
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Step 3 : Coupling reaction of Step 2 internedi ate (842

nmg, 3.01 mmol) with Internediate 17 (260 ng, 1.51
wormbp4i6ps t he presence of potassi um car bonat e ¥AT/BBR0¢S/002204

8.98 mmol ) and Nal (227 m;1861 51 mmol ) in THF (30 m)

T sttestidliesh éﬂE)@‘r@I@J}?g]ﬁ &3 5‘(?6K2 W3%98§%&9;% added

product as a white soli

a %lygpn afspgcinicxgsl (210]_24§ 1c7rfd81mmbH 1NMEbt()ﬁ‘ﬁDG(Bml)31DHe Mtaiotiwas

stlglre 8 %0 éﬁteg{ﬂﬁiat%}be fory o &Vezé gfgnte E%rqujﬁates g"%g %r@glg]@te was
co{lmted by filiBatdh a(nﬂ drfe@tuﬂﬂﬁ’f vac&urﬁ b give- 635 %fGEQe %xgﬂd&cténg a white

7= 7.8,
so{lg?ﬂ 1%,”&%13@&42,03 1965 29742, G403 1765, (I675¢ bﬁjQﬁ;ﬂ 608 (L48BY) 141D, 9IB42,

1550 07y 3 DONMAR DI SOPARRL £ 151154 g, 26001 L6 A1ty ED,

2.04-2.24 (m, 2H), 2.33-2.71 3H), 2.45
ﬁfb oégnt I)am ng?ac(:nel%gi 4- f(lS u%Po3 6r1r4o}48nn H)24 24r(%ojll 6.9

Hz, pH) bISd g =3-0 Eiz 1S Q%éd;tfm&?d&z 8itemeR, 0.2H), 5.33 (brd, J =
[ r (500 ng, 1.80 nmmol) with

Solmgrl g?g*” f?ﬁ?ﬁﬁ%% %)o 90 nmol) in the presence of

pot assi um carbonate (995 ng, 7.20 mmol) and Nal (135
nmy, 0.90 nmmol) in THF (20 m) as described in Exanple
1, Step 3 gave 58 ny of Exsaplerdiduct as a white solid;

O PR LGRS £ g B Bpedh Byt iy
ﬂu@mpﬁr{)lpdlne-’ZAc-aibﬁlﬁltl('ﬂmz-ébtdglutﬂrzﬁa 2.47 (m 1H),

249261(m||—|) 2. 63- 2é\9(m|H) 3.14-3.18 (m
IH), 3.29-3.38 (m 2}I=H) 3.93 (m 2H), 416(d J

;1.7'32H2H,Z @I—D 35 (dt i? dﬁdﬁ%’h%%t 7203

(s, IH, 8Y06 (s, IH Exanplé:42 (2 ,4 )-1-{2-[(3 5l
- 3- (| .
To )al S’ﬂg(eﬂ selutign of Exampleet2ri}i0) & yiel 2oy inzavetoop bk ) \}vas4added

a S(gltlg%{ Qp?}?t&gélhgg@g@é-@@(%%g gﬁ' ! e?qgfgl %&%g lme)solutlon

wasvtithed) attreomeetpdretuidiof 30 it gibe Q&vlﬁ[f@lbrkmgﬂatb NEhe precipitate
rbonate (1.14 Il)

ot assi um
Wagﬁ‘gf%%ﬁet(ylg n apd G‘geﬁi‘h‘ﬁﬁf)f VRRUUIRIEO (23 hB)g elsthe product as a
white §s11d; PR KRR E&Q@mjﬁs 13718t
pr oduct gs a) whi t’e sol 1|7o}§ %ng%f%qgégglﬁggg@?i gg%fﬁm ’

NM#562;0, 300 MHz) 8 1.31-1.54 (m, 2H), 1.70-1.79 (m, 2H), 2.01-2.25 (m, 3H),
2.34-2.73 (m, 5H), 2.89 (brs, 1H), 3.61-4.14 (m, 5H), 4.24 (d, J = 7.5 Hz, 2H), 4.98
(d, 7= 9.3 Hz, rotomer, 0.9H), 5.10 (d, J=9.1 Hz, rotomer, 0.1H), 5.53 (brd, J = 50.7
Hz, 1H), 8.00 (s, 1H), 8.43 (s, 1H).

Example 48
(2S,4S)-1-{2-[(3S,1R)-3-(lH-l,2,4—Triazol-1-ylmethyl)cyclopentylamino]acetyl}-4-

fluoropyrrolidine-2-carbonitrile benzoate

9 N
N N "
¢ N//O ‘ J]\N 7 . CgHsCO,H
N:'/ . P
%
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1416, 1140 cm1; 1H NWMR (CDC 3, 300 MHz) d 1.09-1.20
(m IH, 1.44-1.60 (m 2H), 1.70-2.08 (m 4H),

WQ 208100629 (m IH) 2.46-2.76 (m 2H) 3 11- 3. POT/(BR05/002204
IH), 3.36 (d, =48Hz rsﬁ)tomar ,330406

Td mstlﬁ*édt s%f{ﬁ o% Eé?ﬁ%‘%)léfﬁlg (g 3,5119] q@z ﬂzacg?ogia gq_peqnl) was added

a @)hzm)qf H&nﬁcﬁc @dlﬂ (2.l)9=g, 50 17T,mBo0B iflacetbRd 1
3 é} II;P ? I—P 09 i kay ge o8 ?@%2 Ond 8htion was
stlj-re a’i Ofn(’rg pprajfurg e 30 min fo glve a whlte prec:1p1tate The pr601p1tate was

colledtedzbf' ﬁiﬁdtl%ﬁ%dld'rﬁéh %ﬁ&%om ﬁlt8 %hmquﬁ% Ia}é a white

fl uoropyrrolidine-2-car |Ie

soBd;i IRr (BdBry 8438, |29|46 LOf688x 83713, €078 702 591 ‘maH MR O(wa)bbo I!E@z) 8
lﬁnl()%f;é&gz%) 1 added a saturated sol ution o

%(Ig, 30, & 9%3R-28d®n, AH) 2d -269 R, BHD 3.55-

t t it Th
S 021 8544 2 WL 46, BIRSUDI L TR ROANED, X85 . s
= &7§I{ng0®tnelrh@>lﬁl),oﬁa§{5 ‘:'Eﬁs(c% Sk 510977;@?1%117 %ﬁ Ngd?biﬁ%@m 3H),
7@%’12/‘%( %19471{%)11}8 B30(s 1H: (m . 3.67-4 20 (m
4.41 (d, J = 6.9 Hz, 2H), 5.00-5.15 (m |H),

543560(m IH), 852 (s IH), 9.27 (s, IH. Exanple
44 (2 ,45)-1-{2-[(3) SE(dumple@

i I SR E e M NG

flustdpyteslidied-DicaePorfitriksan@ige42 (1.0 g, 3.12 nmmol ) in
i sopropyl al cohol (30 nl) was added a solution of

nmet hanesul f oni ¢ aC| d (300 n, GN12 -' in isopropyl

al cohol (10 niy -u room

tenperature for @ 40 m) was

added and stlmﬁ/ng ti nued nto give a

white precipitate. The prec:lpltaEe was col | ected by

ks r um to. gi ve 1. he
To fa %@%blggoﬁggﬁg%&ﬁ% Sﬁlir@% % éa%fx)otl}g%etogg éfp gxi)zwgs added

a dlﬁff@‘l AGlisylicld2® (435340, 3. 121
s ofl&lidyli ( 9, 120 101)'5[%9&%01&3302(:) n%pgf%e%mu@lon was

D O, 300
stlrie:cil R%atgre or i(pﬁnnz pd dipthybethers(20 o) mm)addezl t@ Besult in

a wﬁﬁe R&E%)ital% Pile ﬂre‘]:r%lt?f(ﬁ vg%{?iolleé %Eb/ %ﬂg&t]ff aelé drigd uh%er?acuum
to gl-]ze i, ﬁ(gqfrthq: prdaluQﬂ—és a 51114@15(51(5&511((&&) 385339408, 303832992, 2869,

1672628 381 $ass, Paso®15d, (350! 50, 1075 eon’s ' MR (D,0, 300
MHz) § 1.29-1.52 (m, 2H), 1.73-1.77 (m, 2H), 2.02-2.22 (m, 2H), 2.32-2.70 (m, 3H),
3.56-4.12 (m, SH), 4.21 (d, J = 7.2 Hz, 2H), 4.96 (4, J = 9.3 Hz, rotomet, 0.8H), 5.09
(d, J=8.7 Hz, rotomer, 0.2H), 5.41 (brd, J = 50.7 Hz, 1H), 6.84-6.90 (m, 2H), 7.36 (t
J=17.2Hz, 1H),7.72 (d, J =7.5 Hz, 1H), 7.97 (s, 1H), 8.36 (s, 1H).

Example 50
(2S,4S)-1-{2-[(3S,1R)-3-(lH-1,2,4-Triazol—1-ylmethyl)cyclopentylamino] acetyl}-4-

fluoropyrrolidine-2-carbonitrile benzenesulfonate

H 9 N
NN N s
¢ N//O ' \)LN 7 . CgHsSO5H
N=" 2
%
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Example 45 ( -1 - - | - - |
-1 A-Triazol -1 -yl met hy*cycl opent yl am noJacet yl } -

w0 baweepys r ol i di ne-2-carbonitril e oxal ate To aPGL/iB2&E®02204
sol ution of Exanple 42 (1.88g, 3.12 nmol) in acet one

To( d er[@d) so‘I?ﬁ)lnﬁth%%?‘g}lé Q% ]Bb %P? g5 .Hgmg A Iélicl: 6? é}é gr:h) s added

a sghiltrqne@if hitnzcmsnifbmr.‘rmr(h(ﬂ%emg 08.43 Gnifiol) ﬁloac@to‘{l@ (5 W t Bfrer

Th N d
sfbEod BHE 2105 RotietARier ool @5 g avas s brreniein

3 979
st s oSy ey 0
giveH. Nmf(hbg(prod;mt) agvhizyhitk Solid2 IR (KBrY Brzi332 B969,12478; 2248 1674,

15887427 1465, 13AE 0974 s e, 51088 sl R Z%gg 709, M3z) 5
1.28-050 (hiz zHi 9t gaalz7 %1%)7 15990? gl)‘im éHéi’sg g? ﬁf%m 3H), 3.53-

r ot oner,
4, 1(15(111 BH). 4. Ez(ghpi%meHz 2H)4§)9—5I(d{2— 9(33H5Iro)or§er(i) 8H), 5.09 ) @7

Tri y ylanino]acetyl
%I%ifé’ﬁmi‘%??ﬁ)n%‘%@ﬁrz Y B B PR Ch 5D, T -
HICE QEH2THR ((OZHY 8. 34 &t iprjed sol ution of Exanple 42 (5.0
g, 15.62 nnnl?ﬂin aceto%e (25 M) was added a sol ution
of succinic acid (2.02 g, 17. 18 mmol ) in acetone (50
m ). The solution was |rre% roomtenperature for
30 minto give a mhite$%¥%gp ate The precipitate

@ -]c as 3L H-1 2 4-Tkia@61- -

flu APPQ”' oligliite-2-garhoni ziegaphﬂ@seneﬂ@ﬁ-@suiﬁea& ac1c508 1460

1419, 1342, 1135, 1071 cm H300 VHz) d
1.31-1.54 (m_2H), 1. 04-2.24 (m
2H), 2.33-2. Mfﬁ 3G1-4.14 (m
5H), 4.24 ( FE 2 : = 9.0 Hz,
0.8H), 5.09 d, J 8 7 Hz, ror’ner 5.33 (brd

J=50.7H, IH, 7.98 (s, IH, 8. 3§Oe‘§ IH) Exanpl e
T S el P 43 e i 1)
addFii R pEpaRitiere- bédéaifpnmiaw (zé@gpgn@mai & acetone (10
ml). The solution was stirred at room temperature for 30 min to give a white
precipitate. The precipitate was collected by filtration and dried under vacuum to give
1.2 g of the product as a white solid; 'H NMR (D20, 300 MHz) & 1.25-1.41 (m, 2H),
1.60-1.70 (m, 2H), 1.88-2.01 (m, 1H), 2.24-2.65 (m, 3H), 3.40-4.06 (m, 6H), 4.21 (d,
J=17.5 Hz, 2H), 4.91 (d, J = 9.3 Hz, rotomer, 0.9H), 5.10 (d, J= 9.1 Hz, rotomer,
0.1H), 5.32-5.49 (m, 1H), 7.67 (t, J = 8.7 Hz, 2H), 8.14 (d, /=72 Hz, 2H), 8.41 (s,
1H), 8.77 (d, /= 9.0 Hz, 2H), 9.12 (s, 1H).

Example 52
(2S,4S)-1—{2-[(1S,3R)—3—(1H—1,2,4-Triazol—1-ylmethyl)cyclopentylamino] acetyl}-4-

fluoropyrrolidine-2-carbonitrile

. vMQ
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HO2CCOCH2CH2CO2H To a stirred solution of Exanple 42
(1.0 g, 3.12 mol) in acetone (10 m) was added a

wa oloanioses of 2-oxoglutaric acid (460 ng, 3.12 PODIB0051002204
acetone (10 m). The soluti8dn was stirred at room

CAupiipg redctbe of OBtea02 mtenﬁéala% ‘é}%%a?nq}’@ubf 5 eC' g‘h%@ il with

The precipitate was collecté
Intgpaediate d@&@?ﬁ mg, §i6Penthol iy thof pﬂBhfﬁlCB ) ﬁblt@ﬁsu&ﬁ cBrbiohfe]466 g,

4TS 178 By TR imd e

Step. Bgavk. 15)@ rhgrof BEbrodhic & alwhle §dd:; %1@( ?) %&gzsﬁ &Ti(%z%s
22,73 m 89 (brs, 1-4.71

28%{:;279@ 349, 1656 gwlgm%gﬂﬁzmm (224, 1148,9034 HD54, 1016

2L TR feoth 308 Mff 61 1,‘1};1 e (@021(1; L515 ggénmgHQ el 712,08

B33
T S Sn{ A1k 2ids 2 10 fimd 211k G313 P KT, 3303 4 (ap. 200,
3. 418r‘bb?r Bﬁyﬂflb i 16i (e 2= BArHm RIED)r #196 (BeXizan0 &lkp 1H),55.27-58% (m,

1H e 42 (5.0 g, 15.62 mmol) in acetone
? Ogg(g’rﬁgba sol ution of benzoic acid (2.09 g,
17. 11 mml) in acetone (20 m ). The solution was

stirred at roomtenperature for 30 min to give a white
preci pitate. The preci fixample®ds col | ected by

uumto give 6.2 g of the
(25353%5{&03@1 Jete.aRgs RT%E ! ?ﬁa%’f{%?‘i“uss 2946 16809,
ylmm)cymmtymmmwynmﬂwmm@ar&ﬁﬂu d
1.28-1.52 (m 2H), 166177(m2}—|z\l 502222(m
m

2H) 231269(m3|—|) 3. 55 4.21 (d, J

= 7.2 Hz, 2 =N rotoner, 0.9H),

5.09 (d, Jl;l) %5.38-5.55(&, J

= 50.7, 27Hz 736748(m34F-|),776779(m
7.97 (s, 8. 36 (s, IH). Exanple 49 (2 ,4

2H),
Step 1 J\{lngps(lRL%)-%élH 1,2,4-Triazol-1-ylmethyl)cyclopentan-1-amine: This
h| l o tyl am no] acetyl }-4-
confoy8d 35 ey B rrsdclroRdaicbmniini | (o5 éyantonound 1H-12,0-
triagdlé (71@@115010128 Hindls uﬁﬁ%@l‘% i ugrilh drgde 2%%;%{%’ # mé%qlbm

acetone (10 was added a so utron ofsali

o F bbb mds e e cetton
e TR TRED RaEEReBar T e L e AR (Coc, 300
MHz) 6 1.09-1.20 (m, 1H), 1.44 (s, 9H), 1.38-1.52 (m, 2H), 1.71-1.81 (m, 1H), 1.96-
2.04 (m, 1H), 2.15-2.25 (m, 1H), 2.44-2.54 (m, 1H), 3.92 (brs, 1H), 4.10 (dd, J = 7.8
Hz, 2.4 Hz, 2H), 4.52 (brs, 1H), 7.91 (s, 1H), 8.01 (s, 1H).
Step 2: (1R,3R)—3-(1H—1,2,4-Tn'azol-1-ylmethyl)cyclopentan—1—amine
trifluoroacetate: Deprotection of Step 1 intermediate (500 mg, 1.87 mmol) using TFA
(3 ml) in dry dichloromethane (3 ml) as described in Example 1, Step 2 gave 525 mg
of the amine as its TFA salt, which was used as such for the coupling reaction.
Step 3: Coupling reaction of Step 2 intermediate (500 mg, 1.78 mmol) with
Intermediate 18 (164 mg, 0.83 mmol) in the presence of potassium carbonate (738
mg, 5.35 mmol) and Nal ( 124 mg, 0.83 mmol) in THF (30 ml) as described in
Example 1, Step 3 gave 157 mg of the product as a semisolid; IR (neat) 3297, 2955,
2239, 1659, 1417, 1143 cm™; "H NMR (CDCl3, 300 MHz) § 1.09-1.19 (m, 1H), 1.47-
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a white precipitate. The precipitate was col |l ected by
filtration and dried under vacuumto give 1.3 g of the
weemdoate2as a white solid; IR (KBr) 3853, 3418pCB0E805/002204

2964, 2869, 1672, 1624, 1594, 1485, 1460, 1387, 1259,

1.4788, 2le5ssczroilgm141{2j\'%9g%§23 3%{8) W%Sg iLmZ?IgiZl 321217%5‘1 (m,

1.73
”@;% 33904 an;mgmé(% 58D (5 do@inctl 1), 3. 1 @id"%h— PBHz, 2.1
0

ng A, %:bgrf“é?r(’ﬁ Bl Aii}%é a4 35 Do 0ipries 0. 031, 792 s, 150,
8.8 841K).90 (m 2H), 7. 36 (t, J =7.2 Hz, IH, 7.72 (d,

J =7.5Hz, IH, 7.97 (s, IH), 8.36 (s, I H). Example

50 (2S,49)-1-{2-[(3

[i7?)-3-(15-1,2,4-Triaz I-I-ezgzﬁthyl)cyclopentylamno]

acetyl }-4- fluoropyrrol arbonitrile

(453@&[(@@@@@@1%&@%@@% r&y@oﬁg% %ngm 1,3

12 mmo I n acet

th‘%‘ggge'g'?g"‘lﬂl%h of benzenesul fonic acid (543 ngy, 3.43
mol ) in acetone (15 nl). Afterostlémlngfor 30 mn at
roomtenperature, diethyl etiHer j(25ym ) was added to

result in a white prRer; e R7Product was
collected by filtnation d dried er vacuumto give
1.1 g of the product as a white solid; IR (KBr) 3433,

Stepgyag;o@amg reR@Bi08 of B6p lrﬁ&ﬁfedlaléa%amr%)‘%% (5113)41(4}& 134 fnmol)
t%zlﬁéh %éi 7, ]rﬁ1?g75 cm 1; 1H NMR (D20 MHz)
wi pedigte ﬁ)mg,logé mol) iprhe prgsence. GOpStassBing rprbonate
(1. Gng,, 728%%126%(1%1 @"s‘? dné” J(?%hafhgi)@ {vﬂgt(z%l) aélag%ﬁ-%ed in
Exegn}qig In @tepj’a’ gaﬁe 75 Hg7of e reduct @s 2hhale Heltbiy é@ﬁl@@hdj IR (neat)
343?,_&3122;%&%%,}(1)56341 7_5401@% i{{@m (E%Clﬁg%ﬁfézml 10-1. 31 (m "2H),
, I
LSRG SO PR B e A Beg 0t

Triazol -
2H) Hésrdowmom)d m.szsa:em bidh), 794 1(8 1H), 8.06-8.09 (s, 1H),

napht hal ene-1,5-di sulfonic acid To a sti rred sol ution
of Exanple 42 (700 ng, 2.18 mml) in acetone (10 m)

was added a sol ution ofgafi B4l ene- 1,5-disulfonic
860 g, 2.46 mmol) in acetone (10 m ). The

| d

1-I(¢ o opasrodidin-1-odl- %ﬂ[(lﬂdﬁﬂﬁt—(dﬂ}éﬂat-m‘rﬁzélol-yﬁﬂetﬂyﬂcﬁc%
]?mﬂ] cipitate. The precipitate was

penGjl ecljmag'gngﬁ‘ietrgtl on and drloed ugder vacuumto give

col
H O
N:J 2
F
Step 1: Coupling reaction of Step 2 Intermediate, Example 40 (374 mg, 2.25 mmol)
with Intermediate 20 (165 mg, 1.12 mmol) in the presence of potassium carbonate
(310 mg, 2.25 mmol) and Nal (168 mg, 1.12 mmol) in THF (30 ml) as described in
Example 1, Step 3 gave 50 mg of the product as a yellow semisolid; IR (KBr) 3667,
3413, 3018, 2896, 2436, 2400, 1647, 1507, 1434, 1345, 1215, 1140, 1017 ecm™; 'H
NMR (CDCls, 300 MHz) § 1.10-1.20 (m, 1H), 1.42-1.56 (m, 2H), 1.57-1.62 (m, 1H),
1.81-1.92 (m, 2H), 1.95-2.43 (m, 3H), 2.49-2.58 (m, 1H), 3.11-3.24 (m, 1H), 3.33 (d,
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[ i d; D20,
1.2 of the product as a white solid; 1H NWR ( )
300 fc\]/|—|z) d1.25-1 .41 (m 2H), 1.60-1.70 (m 2H),
wa2@sonedl (m IH), 2.24-2.65 (m 3H), 3.40-4.P6I/{B2N05/002204
6H), 4.21 (d, J = 7.5 Hz, 2H), 4.91 (d, J = 9.3 Hz,

190E 03 O d F A r L1
s ﬁmmf%f@;s#&ﬁ}? f‘tﬁ%sﬁ%ﬁi 37s.40 iraf%%),, 7.94
(s:1ED, §.06 (3AH)2H) , 8.41 (s, IH), 8.77 (d, J =9.0 Hz,

2H), 9.12 (s, IH). Exanple 52 (2 ,4 )-1-{2-[(] 53

)-3- (I _

- -Tri [ -1-yl met pentyl am no] acetyl } - 4-

ruI ’r§|’04rrT£): ?(Zzlione- Zycg‘rsbgyﬁ(ih%ﬁ{ge@v 89 Coupling reaction
(Zbrﬁg-éés éﬂ)rﬁ‘@rfﬁécﬂ,%rfféiaZéﬂebﬂbhithglg)cYﬂﬁlﬁnrigﬁntﬁﬁg]&cmL )

i, i 18 (32 , L. mo
pyﬁtiﬂg&ég%-%g{iﬁgiéﬁggsi um(car bonﬁate (466 g, 3.38 mmol) and

Nal (253 ng, 1.69 mmol) in THF 30 oh) as described in

Exanple 1, Step 3 gave 100 n§j of[ the product as a
shite solid IR (kAN 3378 N31I8, 2948, 2862,
2794, 2239, 1656, 0, 22, 1364—41327, 1267, 1224,

16 cm 1; 1H NVR (CDA 3, 300 Miz) d
Step') o1 491 (RO SR 3928 2ol Byl imethybx alopentgart anine:

. . 3..13-3. 1

Cobpfing 8¢ 2422 43rib#Ble (Do 31% %% t the 25,14 75.05 ¢,

Oﬁlbr%) S0 3505 a4 (o B fﬂ%@oﬁ%h( 390 114505 8
10.%,%1 mrgg& uping &% sdjym ydddd R08Jmg, 969 nifel) HHIDMA (10 m2 as
-, B BRarhffle da Vst 17300 np idimerts soxtine of modusseThe G
esgg (d-2 ’ i.rgxa_e 0§89|’{gie[éup smnc;rmx ¢ of products. The two
isomB8R) w&e (searhted b4~ slida olu & ography using. 10 % ace in

C cl) opentlia[ram r?gi - acg%eg/)l }pyrrol P%‘llan-gé%pcg'r%oﬁl.]t r ﬁ wefong
pet&?ugi éaﬁhel Tigy lessopolar jisomerp)isc@atéd as a white solid (_1|_ﬁ_4 g) was
. 41 Tr} azGh- ] | 2| gpent an-| - ami ne: is N
b TS, IR PR
amie SR (KBY) 338N it 168, 4534, 1182 Oérﬁ'l,(‘g#%}m'mggh%%,%ogﬁ@i&) 5
i.ng 60_% sodi um hydride (328 ng, 8. n _
LUR2 s 1Ry 148 (4 08D; 1 88 Sammakipl 602579 Bhepirh, 1101308,
219. t Yyl . a Lt o =

132303500 ) R SHLE 8 WL o8 0 R Febit) oo
2H), 4.53 (brs, 1H), 7.59 (s, 2H)
The more polar isomer, isolated as a white solid (430 mg) was characterised as NI-
BOC-(lS,3R)-3-(1H—1,2,3-triazol-1-ylmethyl)cyclopentan—l-amine; IR (KBr) 3366,
2949, 1680, 1532, 1174 em™; 'H NMR (CDCls, 300 MHz) 8 1.12-1.26 (m, 1H), 1.44
(s, 9H), 1.46-1.55 (m, 2H), 1.72-1.83 (m, 1H), 1.97-2.05 (m, 1H), 2.15-2.24 (m, 1H),
2.44-2.55 (m, 1H), 3.93-3.96 (m, 1H), 4.34 (d, /= 7.5 Hz, 2H), 4.50 (brs, 1H), 7.54
(s, 1H), 7.71 (s, 1H)
Step 2: (1S,3R)-3-(2H—1,2,3-triazol-Z-ylmethyl)cyclopentan—1—amine trifluoroacetate:
Deprotection  of Nl-BOC-(IS,3R)-3-(2H—1,2,3-triazol-z-ylmethyl)cyclopentan-1-
amine (500 mg, 1.87 mmol) using TFA (3 ml) in dry dichloromethane (3 ml) as
described in Example 1, Step 2 gave 528 mg of the amine as its TFA salt, which was
used as such for the coupling reaction.

Step 3: Coupling reaction of Step 2 intermediate (528 mg, 1.87 mmol) with
Intermediate 17 (162 mg, 0.94mmol) in the presence of potassium carbonate (780 g,
5.63 mmol) and Nal (141 mg, 0.94mmol) in THF (30 ml) as described in Example 1,
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MHz) d 1.09-1.20 (m IH), 1.44 (s, 9H), 1.38-1.52 (m
2H), 1.71-1.81 (m IH, 1.96- 2.04 (m IH), 2. 15-2.25
W@ 2006049625 2. 44-2.54 (m IH), 3.92 (brs, IH), 4PADIK2der/002204
J = 7.8 Hz, 2.4 Hz, 2H), 4982 (brs, IH, 7.91 (s, IH),
8.01 (s,.1H .. Step .2 : (IR.3R)43:
Step 2 EvriY MBS APS GRdRetapis Wy e R LB 3437, 305, 2236, 1656,
Lf, /! ' t3 R0 sSuenH], 1.96-¢/0xEeH, atg, 1.70-
L e N SRCLr P00 SO R PSR, [, PO af

1.80i (o) BED,0ne3-B vy, SHY 3.542.helsn rlilﬁeﬂ-oi?ﬁ-]@(@%/rdll‘g, 3.36 G @p(m,

R BT IR e S L ) S v

Coupling reaction of Step 2 internediate (500 ng, 1.78
nmmol) with Internediate 18 (164 ng, 0.83 mmol) in the
presence of potassium cExboplg¥ (738 ng, 5.35 mol)

n Q. )i . _
eSS0 T loh 1y Ry ofintyBSyipoacetyy-4
fluBk QS edlicifie-2-aebbsibliled; | R (neat) 3297, 2955, 2239,

1659, 1417, 1143 cm1 ; 1H NMR co%ﬁz 300 MHz) d

1.09-1.19 (m | H), 1.47-W90Hiﬁ (fn 2H), 1.68-2.01

(m 4H), 2.09-2.33 I 2 (m IH,

3.11-3.21 (m I H ¢ 3N33\3. 64 (m nNotprmer, 2.4H), 3.36

(s, rotoner, 1.6HN"M. 11 (dd, J = 7.5 Hz, 2.1 Hz, 2H),

4.67-4.71 (m rotomer, 0.2H), 4.75-4.79 (m rotoner,
Stép &HILS,ﬁ?gSZ 181,23 riaz81-08 asthyh éfclopexanl-eminé trifluoroacetate:

(45)-3-{ -gs,n?&-s-él ,

DeprotgctipnTr j0hz oV {BQETRE AR P& bpdritigrolr Heetodieypippgntap-1-

i o ey _ L :
oipd QAL SRR ) <y G4 108 gl 2 s
1, wkihp TFAL @B dh die ditBlogdridthang (30mB bs dessiribed m Ekemple 1, Step 2

presence of potassium_carbqgpate (1.00 g, 7.2 [ ) .
gakmdORGE Phthe RS 63 61 hiar FaLh VbRl 85 95 565 JBE e gugline
reécrg]og_xar'rpl e 1, Step 3 gave 35 ng of the product as a

pale yellow sem solid; IR (neat) 3435, 2918, 2075, )
Step3a; Complicgnregctivhl MVRtECHCEBernBIRtaHEeS dng, 1321 megol) with

In%_rnr]ﬁ}g(ﬁgtb_e 5155%1&% 1%;1)1& .65 TH}%BED ip gﬁ? é?és%ﬁcieg%t% }gat?_%zswn% ﬁ?r’bonate (544
m%%%: %ng)g) é(ng\foigDQ i, 86631 GATTHHB0 ml) 9¢tdéssribédn, Example
1, Step 3 gave 25 rhg of ‘the product as a white solid; IR (KBr) 3317, 2965, 2241,
1655, 1411, 1262, 1076 cm™'; "H NMR (CDCl;, 300 MHz) & 1.16-1.25 (rﬁ, 1H), 1.49-
1.61 (m, 2H), 1.76-2.03 (m, 4H), 2.22-2.82 (m, 3H), 3.18 (brs, 1H), 3.31-3.44 (m,
1H), 3.56-4.02 (m, 3H), 4.38 (d, J= 7.5 Hz, 2H), 4.93 (d, /= 9.3 Hz, 0.75H), 5.02 (4,
J=9 Hz, 0.25H), 5.27 (dt, J= 51.6 Hz, 0.25H), 5.35 (dt, /= 51.3 Hz, 0.75H), 7.55 (s,
1H), 7.70 (s, 1H)

Example 58
(25,45)-1-{2-[(15,3R)-3-(2H-1,2,3-Triazol-2-ylmethyl)cyclopentylamino] acetyl}-4-

fluoropyrrolidine-2-carbonitrile

w o N

R ROAE'S
g /
F
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Exanpl e 55 |-[(3 )-3-FluoropyrroUdin-1-yl]-2-[(I ,3
)-3-(1 -1,2,4-Triazol-I-ylnmethyl)cycl opentyl am no]j -

Wo 2@bhasehe Step 1 @ Coupling reaction of StepP@I/IB2005/002204
Internedi ate, Exanple 40 (334 ng, 2.25 mmol) with

Cdupliag rresitah 28 eh %&t%fﬁlgdflatel Zﬁg{ﬁg:ghé sk %552221&@ 'r\gg s egﬁ fwith

bonat e
%&E?@ﬁt}ﬁl%é Y25, 9. %Hﬁm(omanmhe) pmemw@bﬁgaumrbaﬁa@m@ @30 g,

543 mRldiPactt NS 07 2pd sBlmind R M gD s alscribed b Example 1

, 0
gaﬁ@:a nd e %5&2% Sﬂﬁﬁ_&%ﬂalteés%‘%l_lﬁ ﬂéfﬁﬁg k4 gﬁco 5838 1659, 421
eny 1y HAVL @Ig@l.g,13Q§QM¢-}zl) 811:)6-1.25 &iin, 1H921 5mr11 63"@11 2H8 1.70-1.85

(o 3488 B0 3 0bihny T80 B0-3.03 T 0.3 55,2 55 s, 2, 51415.18 (a1
3. 3(OG|3 43] (8, 7H§3 3|'35 4@h‘|)(m @H%] 4.23 @J(ﬂz ft(l_% ’21-§ géé((ﬁ,zro o|_r|1)1ér J=
Exanpl e 5 R)
9.0 020 S3ER Il zatgmpmtftws)ﬁtd;mubm)t ﬂlZﬂrtdt]%taﬁ%E Vf$513 He,
O.Z%f) ?h ?t{]@f-‘%’l&zyg%{“rof f@%%é&ﬁ%fbcym opent an-
1-amine: Coupling of I//-1,2,3-triazole (600 ny, 8.68

mmol) wth Internediate 14 (3 05 g, 10.42 mmol ) using
60 0/<Zsod| um hydri de (20Ex#mple$968 mol) in DVA (10 m)

[ 0 aye an i someric

O RS U P e By u Al Bapiinm serioty
pywioliline-2yearbonitriler chr omat ogr aphy using 10 % acetone in
petrol eum ether. The | ess polar i somer isolated as a

white solid (1.34 g) vvas cha;qac@en d as N

| -BOC-(16', 3i ?) - 3 7'/ 3N -2-yl met hyl ) cycl op
ent an- | am ne; IR KB ) 2951 81, 1536 1172
cn'l; 1H NWMR (CDC 300M—|z d 1.12-1.22 (m :

Ste% ﬂ.SNﬁfBo@ s 11%);31-%11; 1?3%’%}3%9(3)”] X%g%%yéc%cj ée%éarg?ﬂe To a

solth)n o%h@@n@d@t&: (On(4.0Hy,, 184694 earfel) id) asetit £idi720 2hD) w- Rfded

I
okl hag s et o Bl s rebo
mn@&e Wds refl Q&S h v 4 g’ﬂ:&) en atmosphere. The, mixture was cepled to
}r) en? an-1 ﬁé‘v R

2,3-triazol-|-ylmeth cyc -am

RT @R@Id)lu@ ggth ice-cold water (100 ml). The solution was extracted with ethyl
acetate (3 x 50 ml) and the combined organic extracts were washed with water,
saturated NaHCO; solution, brine and dried (Na;S0Oy). Evaporation of the solvent
under reduced pressure gave 3.5 g of the product as a white solid; IR (KBr) 3369,
2966, 1686, 1525, 1246, 1179 cm™; '"H NMR (CDCl3, 300 MHz) 8 1.15-1.25 (m, 1H),
1.43 (s, 9H), 1.48-1.57 (m, 2H), 1.71-1.84 (m, 1H), 1.98-2.08 (m, 1H), 2.18-2.27 (m,
1H), 2.47-2.58 (m, 1H), 3.94 (brs, 1H), 4.43 (d, J="7.5 Hz, 2H), 4.59 (brs, 1H), 8.62
(s, 1H).

Step 2: (3S5,1R)- lH-l,2,3,4-Tetrazol-1-ylmethyl]cyolopentylamine trifluoroacetate:
Deprotection of Step 1 intermediate (600 mg, 2.25 mmol) using TFA (3.0 ml) in dry
dichloromethane (3 ml) as described in Example 1, Step 2 gave 631 mg (100 %) of
the amine as its TFA salt, which was used as such for the next step.

Step 3: (2S)-1-{2-[(3S,1R)-3-[lH-l,2,3,4-Tetrazol-1—ylmethyl]cyclopentylamino]
acetyl}-pyrrolidine-2-carbonitrile: Coupling reaction of Step 2 intermediate (631 mg,
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2949, 1680, 1532, 1174 cm 1l; 1H NWMR (CDO 3, 300 MHz) d

1.12-1.26 (m IH, 1.44 (s, 9H), 1.46-1.55 (m 2H)
wa20084040683 (m I H), 1.97-2.05 (m IH), 2.15-2.24d1/{B2N05/002204

IH, 2.44-2.55 (m IH, 3.98-3.96 (m IH, 4.34 (d, J

275 ﬁm?olmthzﬁennédiét% 1700194 nhg 1.1 mibif fr thbPhesedoe’or fotassium
ca(bp@at;esﬁl?gél- g, SEB/min,oD hdt NaRZ108- Zroy 1062t BiyholF $4E TOIF (N30 ml) as

f

kel n SERpISL ep 5 8308 B3 mteolohe phasheas, sepualics TR (near)
T

T i RSSO By SO ) TR 1

1.26, (nSt 1), 2. 4@61\169 62, Hiy 1ﬂ5-1(bﬁs(rﬂ,mrm)ezas 233 FATS 2l 12-2.62 (m,

S S or the coupling reaction. Ste

lf@’” STER (o b acis GnoBh Jh 48 (nBEDndaF o § E8oE g e (s,
. 87 nmol) vvlth Intermediate 17 (162 ng, 0.94mmol) in
the presence of potassium carbonate (780 g, 5.63 mmol)
and Nal (141 ng, O. 94rmo|) in THF (30 m) as descri bed

in Exanple 1, Step 3 gav of the product as a
white solid; IR (KBr) 33%4?‘@ @h 2236, 1656, 1420 cm

(2.9),-1 %ﬁ[@ﬁﬁl{g@@fﬁl 2?’3%@- zgl ﬂ{%ﬁet%@@ycﬁ%eg@gﬂno]acetyl}-

pymhduze-%ﬁazb@atrélmnalme 3. 09 3.18 (m IH), 3.36-3.62
(m 4H, 4.43 (d, J = 7.2 Hz, 2@, 476478(m I H),

7.58 (s, 2H). Exanple 57H( S): | - dd'H 3) (1
H-1, 2, 3-Tri azql Ny vhenh nylamno]acetyl} 4-
fluoropyrroli _r:Lg 2- boni tri HStep 1 :
(1"s,3i?)-3-( ,2,3-triazol -1 - yIrre yl ) cycl opent an-

Tola amemasoumicfnl mm&w& 36 €9, ofgerzwt ﬁﬁidlpﬁl &hy Mcefa%(@s (mb) was
-triazol - hyQcycl opent an

addgg %’l‘\(@@é Sﬁlgltwli oBmaleimicid (ﬁl e gr@ﬁ 2opodlam étbdraeetate (15 mi).
TFA
T SRS R s gl a0 a0 T et

Th@psqmpztagaam QblBcted b il tdiRnanmit raeleasmdéﬁva&lﬁﬁn $@kive svmg Ghthe

f th I t Step
DrogiGhAS G ARG IR (GiBrby 4953 26, dBal e 17563 1, 10103873,
b)) 1 6
7o) e 1565 0 88 50T, DA ] -
2.30 (m, 7H), 2.49-2.58 (m, 1H), 3.36-3.70 (m, 3H), 3.92-4.09 (m, 2H), 4.54 (d, J =

7.2 Hz, 2H), 6.23 (s, 2H), 9.14 (s, 1H)

Example 61
(2.5)-1—{2—[(1S,3R)-3-(1H—1,2,3,4-Tetraazol—1—ylmethyl)cyclopentylamino]acetyl}-

pyrrolidine-2-carbonitrile

0]
oA
N__/
Step 1: N1-BOC~(1S,3R)-3-[1H-1,2,3,4-tetraazol-1-ylmethyl]cyclopentylamine: To a
solution of Intermediate 15 (4.90 g, 22.90 mmol) in acetic acid (50 ml) was added
NaN3 (4.47 g, 68.70 mmol) and excess triethylorthoformate (5 ml) and the mixture

was refluxed for 5 h under nitrogen atmosphere. The mixture was cooled to room

temperature and diluted with ice-cold water (100 ml). The aqueous solution was
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ng, 3.93 mmol) and Nal (99 ng, 0.66 mmol) in THF (30
m) as described in Exanple 1, Step 3 gave 25 ny of

w0 b@opsweict as a white solid; IR (KBr) 3317, POBE2005/002204
2241, 1655, 1411, 1262, 1096 cnmi' 1; 1H NMR (CDd 3, 300

ex%%t gl%{i%lée]tg%ldc%ﬁ%e’( @Zx 5(5'2@) é@g ?:mn%g%lio(rénanié g%tchgs werg)washed

with Fhted. shfurftetl NAHGOS3 beife 4nd driéd(N %ﬁb;;). Aﬂégoxiagon %f fhe7so§vent
Hz, 2H), 4.93 (d, J = 9.3 Hz, 0.75H)," 5.0 , =9

undgr re@pg@wr’esglrgga‘(eui.,l goEtl®ipredudt asn 2 sobd;3R (KiBr) 3869,

29§g,5126§%4 T%z_q, q 7 gé'[@(q6 Z gf%a(‘ SH ikr éodd,, (3?)0_1\'/15)@ AP S5 (o,
1E5T 1 .lhs 25, H! i.azggﬂz(ﬂ'zzm,t hyb 08>4°(‘rr|9 gﬁl}l.? léb%k@.%@ﬁg@}’hhﬁz.m

- fluoropyrrolidine-2-carbonitri
(med B 2-Ag-2 Baari BA), 3691SE.8p (2, 1 H).et AR dd.af e, 7. EXEm PR, 565 (brs,

5 qd.- 87 mmol) with Internmediate 18 (179 ng, 0.94
1}1(&11%?%@%}13’% presence of potassium carbonate (780 g,

Stép @3 (T9PIR)- 18R 02 )94-Tétk Aol D-y et B | s pentyndiiE #iBQofadetate:
éz;1ps de(g]g}?i %Jed id’nmgtxarrpl eol yavegfl% rrgp)g%l the1 produgt aaesae

Deprotpgtion alobten: 1 imteqmediate $487, 785 emol) 38ing1 588, (51adilin dry

S NSy Ml AT 24550 gl croe

(
armlitd) gs il TI0A Ralf 3vi{ich whised 2s Sichdor the @Rkt k., 3. 10- 3. 16
%Hrjn I&, 3.30-3,.43 (fm IH), 3.55-4.01 (m 3H7), 4.43 .
St 3: yCotpling [gactiony of ptays 2( intermediher(2-1) &, o/-52 Hamol) with

IO e L2 (0P bty 278 in the DpEefod B nglp i coffole 1 &

22 5 1-mpol) @ndéisodion7zivdide (766Bg( 376 Rithol) ExTHP! (80 B8) as described in

e 480 48 Dol it .
it 1, 567 5 8% G0%me of e prodypthymyieghid dBlAey) Afihapse.

22ﬁx:,|q.ts¥)§,}1§3n¥rf7@|, i1 €07 @68 el BPRIMR I(EDCH, 880 Mit2)s BY% 1 HPm,
ry117)-o-

1ED] 150,65 trt PE0x0L 74-2Prfot, D) Cyidh DB ity HADE:S 106 B, 1),

3133 L8 A %g@?h%fmgﬁaégggﬁ 997 558 S04 58 (. 1),

8.65 (s, LH).

Example 62
(2S)—1-(2-{(3S,1R)-3-[5-(4-Fluorophenyl)—2H—1,2,3,4-tetrazol-2-ylmethyl]cyclo—

pentylamino}acetyl)pyrrolidine-2-carbonitrile

y O N
\©\</N‘N”"O“\N\/H\N )

N=N

F.

Step 1: N1-BOC-(38,1R)-3-(5-(4-Fluorophenyl)-2H-1,2,3,4-tetrazol-2-
ylmethyl)cyclo-pentylamine: To a solution of Intermediate 9 (2.0 g, 6.82 mmol) in
dry DMF (20 ml) was added 5-(4-fluorophenyl)-2H-1,2,3,4-tetraazole (1.34 g, 8.17
mmol) and K,COs (1.13 g, 8.18 mmol) and the mixture was stirred at 70 °C for 24 h
under a nitrogen atmosphere. The reaction mixture was diluted with ethyl acetate (50
ml), washed with water, brine and dried (N 2;S0,4). The residue obtained after
evaporation of the solvent was purified by silica gel column chromatography using 13

% acetone in pet ether as eluent to give 2.5 g of the product as a white solid; IR (KBr)
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sodium azide (1.34 g, 20.61 mmol) and excess
triethylorthoforrnate (5 m) and the m xture was

WO edobtoxees for 5 h under a nitrogen at nospher e. PATEB2005/002204
m xture was cooled to RT afél diluted with ice-cold

t
saff Bl IO, Tl RS, A e R SE Rt M 110
126, MRS had (wi i), wat7er 63 ﬁﬁt DIHtISTR- Namﬁ,% 150) UP8-QM07 (m, 1H),
bri ne and drled Na2 poration of the saol vent

2. 13 o i e 14 Lo EF e/ B BF3, GTbA THEr bt (e Gt6dd, &= 72
66, 1686, 1525, 1246,
Hﬁf?%e%?né) Iﬁf’ﬁ m@%%§qg%8§?w d 1.15-1.25 (m

Stepd), 1.43 (25, 9H), 1.@8; IR)SY(Sé(mFlﬁbi)ophdnyT)}QH 1843 @rtetrazol-2-
yhpgalylpqq)c? pgn’gia?@gp @hpqq?aczegfa%g jgf(paoteétlon q{%t pé 1n‘@];51ecgate (700
mé;l 1%’9 %ﬁ?e sﬁgg T]iSA fé? 5 flﬁét 1}1 g?y %%lﬁgbggeﬁlila;{eg(%gnlg YiadXedcribed in
Extaripld u,OSwp@egaazBe’fNDagr Gt08coi Joof thé aBtimpasl ity AFer srdlglivetieh was

00 v 2425 ) using TFA (3.0 m) in dry
usé‘? nﬁéﬁ‘ﬁﬂ‘ ‘m) as described in Exanple 1, Step
Stﬁ%gﬁV@o@ﬁ&lg”&aﬁtmp of) Ste i;n 1 NereAibdife a@ 20t ﬁlgTFlAS'.’@a!rﬂmol) with

was used as such Tor the next step. Step 3 (t
Intgymedifte-1[7((36Bmg, i 0?9683111;1101) in the presence of potassium carbonate (1.07

g,acéz W%Tet ' ?]8(14165 §1ge %@le‘l%fcl} % ’@lg p(b?%ﬁ?zlesag%scnbed in

Ex@impH B[Btép B B0 eE Hﬁﬁh@tcﬁftﬁéﬁrbdﬁ@ ad aasmramﬂm W (KBr) 3340, 2925
Internmediate 17 1194 12 mol) in the presence o

22401 58, hde A1 el o H NN (GD By, 880 HGR) S Ad nid oy 1.55-

1@(%]26%2 "ig"@o Q{;BsTlﬁﬂg 1(08% 2%2 asflossls 92‘@;‘@@1@% 82 (m,

1H)R3(3mesa69 (@3 L8524, 22125 legSEH) 4420,78134, 71 )1 70F-7.00 (m,
co&s 300 MHz) d 1.17- 1.26 (m I|H),
ZH),B,él-ﬁ lég(an)zH) 1.75-2.06 (m 4H), 2.17-2.33 (m

4H), 2.52-2.62 I H), 361 3H), 3.36 (s,
2[?), 4. 44- 4. 48 Em 2[?), @‘%’@@637 Em |t|)|), 8. 64 E:

5P {z&wm@amhydfo-wl1-(rmollylniemyudyiclopentylannnolacetyl}-
Tetraazol -1 -yl met hyl ) cycl opent yl am no] acet yl }
Pyrr%‘*f‘?ﬁ)‘lzr‘iﬁ‘m%m?‘]@ar bonitrile nmaleate To a stirred

sol ution of Exanple_59 (9.0 g 2997 ol ) in ethyl
acetate (85 nl) ddso! \u%(iﬁol ution of
mal).elc acid (2. 7@/&3.’7 ‘I) acetate (15
Step 1: N1-BOC-(3S,1R)-3-(2,3-Dihydro-1H-1-indolylmethyl)cyclopentan-1-amine:
This intermediate was synthesized from Intermediate 9 (1.48 g, 5.03 mmol) and
indoline (500 mg, 4.20 mmol) in dry DMF (10 ml) using KyCOs (695 mg, 5.03
mmol) as described in Example 26, Step 1, to give 680 mg of the product as a pale
yellow solid; IR (KBr) 3363, 2977, 1698, 1679, 1417 cm™; 'H NMR (CD;0OD, 300
MHz) 1.18-1.28 (m, 1H), 1.43 (s, 9H), 1.48-1.64 (m, 2H), 1.80-2.01 (m, 2H), 2.14-
2.35 (m, 2H), 3.18 (t, J = 8.4 Hz, 2H), 4.13 (brs, 2H), 6.94 (t, /= 7.2 Hz, 1H), 7.11-
7.19 (m, 2H), 7.74 (brs, 1H).

Step 2: (3S,1R)-3-(2,3-Dihydro-1H-1-indolylmethyl)cyclopentan-1-amine trifluoro-
acetate: Deprotection of Step 1 intermediate (500 mg, 1.58 mmol) using TFA (3.5 ml)
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The solution was stirred at roomtenperature for 30

mn to give a white precipitate. The precipitate was
waeoeiobeeteesl by filtration and dried under vacuurPeT/IB2g0V®2204

5.6 g of the product as a White solid I R (KBr) 3435

o KRRt i M dsgstibeq i Pty s 7ot b g ot e

an#th as its 9BA salt,30hiCwad bhed o8 sd&r Ror B Adkt stbp) . 3. 36-3. 70
2H), 4.54 (d, J = 7.2 He, 2H),

épm 3% 3.92-4.09 (m
St uplm.g) reagtiqn, c(fs StepHy mﬂ@tee 1524 nyg,| 158- {n(nhol) with

Int’eﬁhedlat% (7|T¢slt3r7 Jng, (I') 7? mlflmg tlﬁ )}113 8res?nclg e%mtgmuﬁbfgrgg?ew }(873

mg, @93 rrninjoljl ek Bfabarhbmg‘, rQ. 79311&1@?) id TITIF (?Oh ml) as descn‘tt)ed in
met hy~cycl openty

t] A ASA f-1"~A-tetraazo
Exlaﬂ’rﬁr% At% 5%‘?3“%“&? 6?3 Prﬁti‘é‘?tr@é@ﬂ’ﬂtl SPQd( @’@a@ 3319, 2953,

222%’ 121?7%'65)@%8 lm nd ékc@glgﬁt} W?ﬁly?&e(ﬁh I_baﬁ%&]e“ (m,

21—‘3,51;&[))1 hlnt RE),N2.98-Ar38 (m,s6]§ﬂ)=,‘f3| L«ed7f(ar, 33N 31B8R62 (m, 4H),

+ Qa0 P R0 T Pty e 37 Wb o T . 7.15-

7.200@n, Qg{o)efpgg(&glm)l on wasextracted with ethyl acetate
(3 x The “conmbi ned organic extracts were washed

wth water, saturated NaHCOS brine and dried
(Na2s&4) . Evaporation& f | vent under reduced
pressure gave 2.1 g of tHE™Bt%Yuct as a white solid;
1- ((5'331()339{ZQWS)ZQ@@anM%or&?%ﬁohaﬁﬁﬂoyl]%6 611 cm 1;
MR (CDA 3, 300 (M 1.43 (s,
Oxﬁfﬁlylafllefr}ﬂclewemﬂn@myl) 1H7?0nmlo®eca(qutrnp 1.98-2.08

(m IH), 21722(mIH) 2.47- (m 1H),
.43 (d yoiz. , 2H), 4.55

3.91-3.97 (m |
(brs, IH, 8.62 H)/'/“’é N
ol - I menyl j\cycl opent yl amme
protection of Steip: 1 internediate

(ISMNiN-1H I ASM-Tel i
trifluoroacet at e: N
(2.0 g, 7.52 mol ) using TFA (5 m) in dry
Stegh Ehl- Hﬂ&ﬁﬁ)—ﬁdﬁ@Q@aﬂhﬁoc&sloﬁﬁﬁylmd&gd] L H-350doRt&bdnitritePo a

stlr‘ﬁﬁg%o\r(e % 1 éilé% o]g%gﬁoqlg}le E%é?? &Eg Ogg@;g})ig;[igb Ig\?llAt (20 ml)
wa@@@c[&)dl R BGdrid 596 n, 9B.(Pmhdd l‘ﬂqﬁ% ?ﬁ}gtu{gw%% st%‘redt lﬁéd%r a

with Internediate 17 64
nitieees extgiespierp dorslsi wmnc tresméu e muta 1p1@p1pﬁﬂt651Am§Iﬂht)on of

Intég‘gl%gﬁ%db lfgg Odllg% r&m ﬁ r'giry %Mg &HD ml% vslzars] a ded gr?(i) the mlxture

escri
was heated at 70 °C for 18 h. The reaction mixture was cooled and quenched with ice-

cold water. The mixture was extracted with ethyl acetate and the combined organic
extracts were washed with water, brine and dried (Na;SOy). The residue obtained after
evaporation of the solvent was purified by silica gel column chromatography using 15
% ethyl acetate in petroleum ether to give 1.5 g of the product as a off-white solid; 'H
NMR (CDCl3, 300 MHz) & 1.09-1.20 (m, 1H), 1.44 (s, 9H), 1.46-1.56 (m, 2H), 1.70-
1.79 (m, 1H), 1.99-2.05 (m, 1H), 2.13-2.21 (m, 1H), 2.43-2.54 (m, 1H), 3.89-3.93 (m,
1H), 4.13 (d, J = 7.5 Hz, 2H), 4.49 (brs, 1H), 7.27-7.41 (m, 3H), 7.60 (s, 1H), 7.76-
7.78 (m, 1H).

Step 2: 1-[(1S,3R)-3-Aminocyclopentylmethyl]-1H-3-indolecarbonitrile

trifluoroacetate: Deprotection of Step 1 intermediate (1.0 g, 2.95 mmol) using a 50 %
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Exanple 1, Step 3 gave 300 ng of the product as a
sem solid; IR (neat) 3434, 2956, 2217, 1645, 1434,

W@ 1008/0406207, 666 cm 1; 1H NVR (CDC 3, 300 MHz)PdI/IB2005/002204
1.17-1.26 (m IH), 1.50-1.8% (m 2H), 1.74-2.03 (m

solf:tt")m of T?'Elé\ ﬁx &%hl@%m&ﬁﬁne (El)rﬁﬁdra%fg%%rgﬂ@d 1h_|‘Bx.arrii>lé-5 Stegl?. gave
1.04. §6£ the mlr(ems 1ts F@FA @116 which wassed Bx auebl fr %12 n@}zt step. SR

sedp it Gopig PP ety Picpa fngmedints (1104, & %25 mmef), it

mtléft%ﬂedlﬁeqethsggﬁmgw Q}47aﬁ1ﬁ{o)¥) IPYHEQ(16 dhl)an Zhes:pn’ebﬁnbtolflplomssmm
e

S,
calfbpnae((s 6@4gF|1lh§gotﬁn@Rym}d Naj- (223, mg41i4dt papl) 25 described in

E;%WED? E@%}:}gt% ag Hg@%}% mggog&t%)s%sdnf?gs}rh&g B%Ed IR (neat)) 2926,

223@81%@@51159(14 T4ough OPIE NN (23315, 308, Mth)eBrla(mszzé (m 1H),
17 mmlﬁ)(and K2CC3

(1 g,
1i3hb65n(m@iﬂé Wa8-2603 tmetiht?- %2%61‘(& 3%) ﬁldn?dle? (IQ’ i), 7.

o ] b PRI IR, B R (€% 00T, Mg L, -

9, %Hd ﬂﬁtdrtﬁ& 0%13)33?7 (dt, Thes5T .0 uetomet, @.258H, 284 édt, /= 51.3 Hz,
vapor ati on ifi ili

m@me?.,nwm S Dar Zraﬁ‘;?Hﬁ?.”%;gﬁi Gy kb BT e B8, RE5777
Pﬁl uent to give 2.5 g of the product as a white

| R (KBr)3356, 2947, 1678, 1536, 1463, 1305,
1174 cn1; 1H NMR (CDO 3, 300 |sz) d 1.19- 1.29 (m

IH) 1.43 (s, 9H), 1.47- lég% 1.78-1.87 (m
1.98-2.07 (m I|H), 9 (m IH), 2.63-2.71

Y- I3 .57 (br I 4.62 (d, J
(2&?‘1 {h*[‘ﬁzs ﬁlgﬁ?(ﬁ ?mlﬁygﬂogy(zﬁln 7 H§ N gl)16 & (2 vy
lstﬁhdpiyhnethyl)tydk)peatxlﬁmpm] ﬁ@ﬂ}mgﬂsﬂqe-z-carb onitrile

,1,2,3,4-tetrazol -2- ylmethyl)cycl pe@,QyI am ne
trlfluoroacetate Deprotectloan;jé 1 internediate

(700 ng, 1.939 in dry
di chl or onet hane escrl be yn Exanple 1,
Step 2 gave 727 (100 %) of the amine as its TFA

St§ﬁ| tq mmhaeﬁ@s(gy%ﬁg 33,3308 1{)erHQh?olﬁ@d‘lgrln%tl%ﬂ)cyabﬁ&ltan—l-

Coupl ing reactio 2 Internmedi ate
ardin®3 %A mllqbe)lsmnt bf Itlm émmaﬂechate 17 (267 gnih.00. r@r@gl)mm»lylene

d1h§9,5q ;i éﬁreese OC6e l)ﬁﬁnda %Sgém ar b@ﬂ?‘% ?%é(_.glfgfag ﬁfilsrecg gt room
tefipefabirB &6k 24 under a nitrogen atmosphere. The reaction mixture was diluted
with water and extracted into ethyl acetate. The combined organic extracts were
washed with water, brine and dried (Na;SOs). The solvent was removed under
reduced pressure and the residue obtained was purified by silica gel column
chromatography (2.5 % methanol in chloroform) to give 1.4 g (73 %) of the product
as a yellow solid; IR (KBr) 3370, 2989, 2952, 2867, 2800, 2777, 2755, 1679, 1520,
1463, 1445, 1390, 1365, 1272, 1252, 1168, 1100, 1061, 1013 cm™; '"H NMR (CDCls,
300 MHz) & 1.04-1.14 (m, 1H), 1.43 (s, 9H), 1.47-1.51 (m, 2H), 1.81-2.03 (m, 2H),
2.13-2.35 (m, 2H), 2.69 (d, J = 6.9 Hz, 2H), 3.93 (s, 4H), 3.99 ( brs, 1H), 4.59 (brs,
1H), 7.19 (s, 4H).



10

15

20

25

30

Exanple 1, Step 3 gave 200 ng of the product as a

white solid; IR (KBr) 3340, 2925, 2240, 1658, 1464,
wai®é/oesds ; 1H NVR (CDC 3, 300 MHz) d 1.25-1. 3BCT/IB2005/002204

IH, 1.55- 1.68 (m 2H), 1992-1.90 (m 3H), 1.95-2.34

5H), 2.64-2.74 16-3, 22
Stgsornm- 5') 65 ((ﬁﬁ,lmqﬁ,»@%n%gyctre-lw 780511«1:?23’11@%.‘/1)0;?:1?3@@% -amine

mglgbré)gé_%tatfa7]?é5rf’%§§9? g@tgg ?Déntgﬁﬁéq]{e)l}g r(%® 18 1.35hm & AEREAFA

(35 ml)rid dty Hivhtonyhpitiyied ((?oy:ﬁe]mll)ydsaitisnﬁjeddﬂtﬁxhlhple 1, Step 2 gave 341

lidi 2- b tril
m{gb i spiue 7] £ 35, hieh Ryeobier sush REBIISHEERY ) cycl
Stepent efug llﬁkéh%uoﬂ_ higs Stegt er ﬂ?&h@ﬂﬁté’\@%lswé h ?%Bzﬁﬁinol) with

from I nt'er medi at e 03 nmmol ) d i ndoli ne
In{es@ediaty, 174(12(6 mgp) )'79|m1nd}r)ym Eﬂw;p(eﬁenqﬂ C)f MassngZQ@nate (217

iy T35 oD 80 N (b1 s TpFbentieD 48 EPEEIP Bl s, sBhbea in

E& Mgléjl £ ve R963g o?%ﬁaro&tﬁﬁ%s aléﬁﬁsohli“ﬂﬂ(rféﬁﬁ) B314,Hho31,
N 00 1 43

287643138, €239, n1662H)14131 17,5126 zm9mzp§§°cm 4AH &1\485((%152313, 300

N T L

2. ‘;32 &n JZ= 6. dﬁzszﬂq 2) r43$t(‘2,—312® Ay dim@y,13.39 (s, 2H), 3.44-3.61 (m 2H),

-T-indol yl neth opentan-l-amne trifluoro

3.9t 4y Tﬂe(@ln,dtf@eﬁl&ﬁs 6H)Step 1 intermediate (500 ny,
1.58 mml ) using TFA (3.5 m)in dry dichl oronethane
(3.5 mM) as described in Exanple 1, Step 2 gave 524 ny
of the amne as its TFAExahiple 9hi ch was used as such

for the next ste pling _reaction of Step
S ASHicFen-htid- lﬁg%hlf)nﬁ-(l,3,3518teﬁlfﬁélwﬂr‘am2tlﬁpqw@méﬂ'ieﬁlyé)°Y¢10'

Py resence of potassium
pej“ lgona?] %@Bm"ﬁﬂggﬁh{b" 100 d Nal ( 118 ngy, 0.79
mml) in THF (30 m) as descrlpled @n ENaane 1, Step 3

gave 110 ng of the_produgt \\m\viﬁl\ olid;: IR (neat)
3319, 2953, 2241 7N14g§:70m X I\/R(CDCI3 300

MHz) 1.15-1.30 ( 1.5071.66 (m—2H), 1.80-1.88
(m 2H), 2.08-2.35 (m 6H), 310317§m3
Stgp 38-/48l.- BQ)Q @S, Ut 3-(142,63- t(?‘lrahyger:ZBSOQut@ 1n2]H)et yl)cy(zlopentan-l-

ar;(’an%OTlalﬁqﬂ)lfpredw?te Q%as(sgﬁ@emf% from l%genneg ate( §n(1 |?41 mmo% and
1,2,3 4-tetrahydroisoquinoline (908 mg, 6.82 mmoles) in dry ethanol (20 ml) as
described in Example 10, Step 1 to give 650 mg of the desired compound as a white
solid; IR (neat) 3435, 2975, 2070, 1642, 1170, 748 ; 'H NMR (CDCls, 300 MHz) &
1.02-1.14 (m, 1H), 1.42 (s, 9H), 1.46-1.50 (m, 1H), 1.73-1.84 (m, 2H), 1.90-2.03 (m,
1H), 2.24-2.30 (m, 2H), 2.46 (d, /= 6.0 Hz, 2H), 2.69-2.73 (m, 2H), 2.88 (t, J = 11.3
Hz, 2H), 3.61 (s, 2H), 3.93 (brs, 1H), 4.63 (brs, 1H), 6.99-7.13 (m, 4H).

Step 2: (3S,1R)-3-(1,2,3,4-tetrahydro-2-isoquinolinylmethyl)cyclopentan-1-amine:
Deprotection of Step 1 intermediate (500 mg, 1.51 mmol) using a 50 % solution of
TFA in dichloromethane (6 ml) as described in Example 1, Step 2 gave 348 mg of the
amine, which was used as such for the next step.

Step 3: Coupling reaction of Step 2 intermediate (348 mg, 1.51 mmol) with

Intermediate 17 (130 mg, 0.75 mmol) in the presence of potassium carbonate (260
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Exanmple 64 I-((l1 ,3R)-3-{2-[(2
, 45) - 2- Cyano-4-fl uoropyrrolidin-I-yl]-2-

wW@x@einskam noJcycl o- pent yl met hy”~-1 i PCT/IB2005/002204
- S—I ndol ecarbonitril e Stepld:

m%} gsl r?la%i?gcar B%ﬁ ?ﬁ?%é’% ent%/l:) {%i&(éb.‘s}? %y described in

E)ianfpléﬂ i S’tde%aﬁé oonrhg of iR 8dd03 afa ylaﬁo@ semdalidi IR ‘éﬁéét) 3434,
0 m) was added1 godi um hydride (520 ng, 13
28&%3%4251}@15 A28 748 wrre s WEISNMR léalsumwaz)rﬁw@gew (m, 1H),

. C A
BTSN E. PRedrutimr 10 8775243 T B2 Bt I G 2,
za'a\m zﬁa rzH) m@(tadde@narmz 101::% mo>gt311¢<m1a$ﬂ5leﬁ3§(5s 34),/9.41-
0OC for_18 h. The reaction mxture was coo0
3. e 2R W(Sthéaé’eZﬁ e 6.99THE3 ity e vvas ext ract ed

with ethyl acetate and the conbi ned organic extracts
were washed with water, brine and dried (Na2SO4) . The
resi due obtained after ®&xampled7 on of the solvent was

urifi silica gel colum chromatography using 15
(Zﬁ'gﬂ%ﬁgz?%ﬁa(@ ‘dygetlolmstiydeneppensylmiao cstyg}mrohdm-
2-¢hBoiqRluct as a off-white solid; 1H NVR (CDC 3, 300

MHz) d 1.09-1.20 (m IH), 144(3 9H), 1.46-1.56 (m

2H), 1.70- 1.79 199205(@N|H) 2.13-2.21

(m IH, 2.43-2. N9- IH), 4.13

e B L
7.60 (s, MG- 8(m Step 2 :

o 5 51 BT B LB 550 .
BOGH B, 3l ot /i b6 %ylﬁetﬁﬁ){yEprnMﬁilnﬁnﬁe5 IndERlethédiRe was

of TFA in d| chl or onet hane m) as described in
sytthesias drom 18tiadazpleypd rmg,oﬁl@nmiolb pied énttmmedaage il £2.0r06.82
h t
i sicl'66 o R R e S 08! 72} R 190, 0 ) s

derid&d mtmﬂx)amplet 6, &tbp rlrygiwataﬁ 1$8mé28 MikBwe bf Hfodidl )TheNtwo
THFE (15 ni pre ence of potassium car bonat e

iSOG SORAE DY AIch 2P IREP PSR SEgaPhY AT eth acetate

in 9@@&5&1{9 QhdrNTHX fl‘é'ﬁgﬁﬁ)tlajr 1s<§}1§rp 13%1&1 Qs Ja6§vhgg fgﬁd gz@smg) was

pro uct as a of neat
charz@grised 84 3/1-BAC; (1S;B@){Snﬁlﬂ-mdazalmmr(emmcgcloﬁmmvmmﬂe IR

(K%ﬂ)% 404, @45{2696%5 %giﬁ g8 ode] 2H)1H]NM% (GaCh A0 5
1. 1?121{20@ 21%. b 65 3#1)(11%5 ‘i@& (m 318, 1$8-77 , AH)71.93-2.01 (m,
1H), 2.07-2.17 (m, 1H) 254265 (m lH) 3.91 (brs, 1H), 4.35 (d, J= 6.9 Hz, 2H),
4.53 (brs, 1H), 7.11-7.17 (m, 1H), 7.34-7.42 (m, 2H), 7.73 (d, J = 8.1 Hz, 1H), 7.98
(s, 1H).

The more polar isomer, isolated as a white solid (500 mg) was characterized as N1-
BOC~(15,3R)-3-(2H-indazol-2-ylmethyl)cyclopentan-1-amine; IR (KBr) 3117, 3058,
2943, 2872, 2239, 1660, 1514, 1412, 1306, 1262, 1191, 1157, 1139, 1042 ecm™’; 'H
NMR (CDCls, 300 MHz) 8 1.17-1.27 (m, 1H), 1.43 (s, 9H), 1.46-1.55 (m, 2H), 1.72-
1.82 (2H), 1.94-2.03 (m, 1H), 2.15-2.24 (m, 1H), 3.94 (brs, 1H), 4.37 (d, J= 7.2 Hz,
2H), 4.61(brs, 1H), 7.05-7.11 (m, 1H), 7.26-7.52 (m, 2H), 7.63-7.79 (m, 2H).

Step 2: (1S,3R)-3-(1H-indazol-1-ylmethyl)cyclopentan-1-amine trifluoroacetate:
Deprotection of N1-BOC-(1S,3R)-3-(1H-indazol-1-ylmethyl)cyclopentan-1-amine
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9.0 Hz, rotoner, 0.75H), 5.27 (dt, J = 51.0 Hz,

rotoner, 0.25H), 5.34 (dt, J = 51.3 Hz, rotoner,
wW®20060h06257. 25-7.35 (m 2H), 7.42-7.44 (m | H),PCT/IB2005/002204

7.61-7.65 (m IH)), 775717071(mll—|). Exanpl e 65

02 .

OGRS AP Tal P15 B BE SN ARET e 6 Fi) ingp istioapmgthane

€] 2n1() ag ;deguribgdi gle gk?]lﬁgﬁ\l fﬂté}pZ Zgave Bk BeXg ¢f3he amine as its TFA salt,
i ?) - i ro-

WhIQhW%PWSW?PefOﬁ O OYRliBHEALERN | ami ne: A suspensi on

Stgﬁf: b:’tr 2%0*&@&%& ?@a@h@ﬁ eof1 gteﬂ)ﬂ%S&t&ngﬁﬁge lrﬁ%r 3 SEI\)&XII(OEE with
Inhw_hjledmts 1 (137 edg,ad) 79 amuol) enyibe @tesemef@frpaéssimnu cakdon@e (219
of T R 5 (AR G 5 e
ExaRfpn meﬁlteﬁry,ggﬁﬂe@o%gfsoéfﬁﬁé pVRILE: Yo BedlisWhid: flR}'@Eﬁg 3400, 3324,

br| ne and dried (Na . The sol vent was
298008872y T2h9c 006G rlég&uh464ahﬁﬂ 7t h36%, 48 il‘ddé%bl@tznbbblmmo cm™

ML PR B ey ST Cab i, e S 3t Fimpsrby 2833 o,

) A
s g e gy BB SR
= 1.56%, 2107277 (8621H),11.68.7. 10106, 1H)F133- mmmcai(ﬂ, 7. %2:|)(d§llvR= 8.1
d 1 04-1.14 IH), 1.43 (s, 9H),
Hz(ﬁgg%%g‘{)?m%ﬁz 812 03 m 2t|)|), 2.13-2.35 (m
2.69 (d, J = 6.9 Hz, 2H), 3.93 (s, 4H), 3.99 (

brs IH), 4.59 (brs IH), 7.19 (s, 4H).Step 2: (3S,
\R)-3-(2,3 di hydro- | mwlmﬁ%l yl met hyI)cycI opent an-

- A7) f t| ony of
OB IS SRR T U RN S brRg ehimcl S hpyratigin-
2-chrponliteild or onet hane (3.5 nml) as descrl bed i n Exanpl e
1, Step 2 gave 341 ng of the am ne as |ts TFA sal t,
whi ch was used as such for theHgEﬁ Np. Step 3:
Coupling reaction of e (341 ng, 1.58
mol ). with Inter gdiats 1 36 ng, O 9 mol) in the
presence of pota§ r\l:ar bonate (217 ng, 1.58 mmol)
and Nal (118 ng, 9 mol) in THF (30 M) as

Steesdr i PESBR)B Wa@olﬂ-yﬁh&ﬁyl&y@ﬂ)p@nt&ﬂﬂ aBinef tfifl8oroacetate:

product as_ a_sems & at) 3318, 2931,
Deprotection of NI-BOC- (lS 3R) 3-( H—mdazol -2-ylmethyl)cyclopentan-1-amine

—+

(400 mg, 1.27 mmol), the more polar isomer from Step 1, Example 67, using TFA (3
ml) in dry dichloromethane (3 ml) as described in Example 1, Step 2 gave 273 mg of
the amine as its TFA salt, which was used as such for the coupling reaction.

Step 2: Coupling reaction of Step 1 intermediate (273 mg, 1.27 mmol) with
Intermediate 17 (109 mg, 0.63 mmol) in the presence of potassium carbonate (175
mg, 1.27 mmol) and Nal (95 mg, 0.63 mmol) in THF (30 ml) as described in Example
1, Step 3 gave 90 mg of the product as a yellow semisolid; IR (neat) 3317, 3117,
3058, 2943, 2872, 2239, 1660, 1514, 1412, 1306, 1262, 1191, 1157, 1139, 1042, 1009
cm™; "H NMR (CDCls, 300 MHz) & 1.14-1.29 (m, 2H), 1.53-1.62 (m, 2H), 1.74-1.90
(m, 3H), 1.95-2.32 (m, 5H), 2.67-2.73 (m, 1H), 3.12-3.17 (m, 1H), 3.35 (s, 2H), 3.37-
3.59 (m, 2H), 4.38-4.41 (m, 2H), 4.74 (m, 1H), 7.04-7.09 (m, 1H), 7.26-7.30 (m, 1H),
7.64-7.71 (m, 2H), 7.92 (s, 1H).



10

15

20

25

30

2876, 2783, 2239, 1661, 1412, 1317, 1263, 1149, 1068
cml1; 1H NWR (CDC 3, 300 MHz) d 1.12-1.15 (m I|H),

wa 20084040628 (m 2H), 1.84-1.87 (m 4H), 2.10-2.BSr/{B2N05/002204
6H), 2.72 (d, J = 6.9 Hz, AH)), 3.14 (t, J 12.9 Hz,
IH), 3.39 (s, 2H), 3.44-3.61 (m 2H), 3.93 (s, 4H),
4.77 (m IH, 7.18 (s, 4H). Exanple 66 (2 ,4
) - 4- Fl uor o- | {2-1(3 Example 69

- 3- tetrahydro 2-isoqui nol i nyl met hyl ) cycl open
(2%1/? a{ﬁﬁlﬁa‘»j uzoc ?[dillinudﬁz iﬁmmmlopeanammo]amyl}-

B¥dine- Ry
yr4 tel?? ahyg?é) Er [ squ| nol i nyl nmet hyl ) cycl opent an- 1-

am ne: This |nter | ate was nthesicsed from

IMeHmmaHEQ(I an X

1,2,3,4-tetrahydr®o n‘ 90& ng, 6.82 nmol es)
s

in dry ethanol (20 cri bed Exanpl e 10,

Ste 1 i ve 650 of the desired conpound as a
Stem,i Ele s&f .133301(%&9 I)H@&%O[d]zw@zob@rz«lxnetlmlz}czmlop:eﬁtylmmne

h?ﬁ%omlz&iﬂd'\l%% &ﬁ@% r’zfd g%&z mﬁghlgti(%glli b ¢ 1{5‘ n{mi% and 17

begzog@]amldazol(s@u hﬁg,, T7224a21)36h ()fﬁser&itd)of 6 %6so(ddnn ~11y&r1€3 68
mg';% 7{)2 %OI)ZIPI)% ég r%lgllag(?i}_gcgjaed 0 gzgm)(l]g,lpgg $1|q§) 1 to give 1.0 g of

th &ﬂ&a%?a\ﬁrlﬁké’dﬁ)dﬁs 1.1
:?;d 6" 11 n) - (1.2, 3, 4t(tﬁgtr)r2?é%12)%drzg362 7Ot oSl 283 1AL sy H

C&felnt%)ﬁ MHz)aErn”l 6:1 Ibpnpﬂé);tlL@n(spﬁHﬁtle% 1.55 (m, 2H), 1.64-

1SR 2T dPoEondna 2l By 1HD Gideer e 180, 3.93 (brs,
lemptdﬂ V= Beepsdians, £48 tep@ﬁgﬁ% g%r@ zﬁﬁ ?97%4% (m,

used as such for the next
1H9e7a”éﬁt -7 33 (5% 18),638(si Hier medi at e (348 ny, 1. 51 mml)

Sl enchof - pdtu Bl it B BGAG S he bR CYenepygruine
tnﬂ\laalroe(céfh?e Imprcﬁec_t'@n BEBtep 1 1ﬁteﬁHEd1@u%Q7U@ Im@. o'la)hﬁﬁlé TrA

ep 3 gave 90 ng of the product as

G3. %?)npl e@éﬁ?@@TWth@RQ A@al) ps @mnbemﬂsamﬂz Stés3 lgave 722
mgj(ffg@%) %ﬁecéj:@}li %ﬁ M %ﬁ;ﬁuiﬁgf :s%%(s)eéiga s?.}flg%%l)t}?esnext step.
Step e7 CZ)u:pHng neadiidh, o2 .4 (dintdrmred®at® (H22 Rk 2.3 68ndl) "With
Int%mggla%_%ﬂ %)ﬁ%n\% ﬂ\,]2 éné)%) @,ﬁl}_l%gqrszsl;?lép S’Qggtgsaéﬁbc(alr*&naéb (,924
mg( 869l 1Tl)molf3 2@ 1\7311(36é 'ng,“t'lz r@ﬂ%ﬁpf erhf (30 ml) as described in
Example 1, Step 3 gave 198 mg of the product as a white solid; IR (neat) 3374, 2949,
2240, 1657, 1496, 1417, 1263, 1193 cm™; '"H NMR (CDCl;, 300 MHz) & 1.12-1.21
(m, 1H), 1.52-1.64 (m, 2H), 1.71-1.99 (m, 4H), 2.08-2.33 (m, 4H), 2.49-2.75 (m, 1H),
3.10-3.17 (m, 1H), 3.29-3.56 (m, rotomer, 2.4H), 3.32 (s, rotomer, 1.6H), 4.17 (dd, J
= 5.1, 2.4 Hz, 2H), 4.64-4.68 (m, rotomer, 0.2H), 4.76 (br d, J = 6.3 Hz, rotomer,
0.8H), 7.27-7.32 (m, 2H), 7.40-7.43 (m, 1H), 7.79-7.82 (m, 1H), 7.91 (s, 1H).

Example 70
(28)-1-{2-[(35,1R)-3-(2H-Benzo|d][1,2,3] triazol-1-ylmethyl)cyclopentylamino]-
acetyl}pyrrolidine-2-carbonitrile
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(25)-1-{2-[(1 3 )-3-(!I

-1 ndazol -1 -yl net hyl ) cycl opei i tyl am no] acetyl } pyrrolidi
wm2008/0¢@meHonitrile Step 1 : M -BOC (| PCT/IB2005/002204

$, 3R) - 3- (2#-i ndazol -1 -yl met@3yl )cycl o rentan-1 -am ne

and M- BOC (15', 3i?)-3-(l

-i ndazol - 2-yl net hyI cycl openﬁ—an-ﬁ- ai= | ne: The

i nt er nedi ate was @ ndazol e (967 ny,

8.18 mmol ) and Intr d| 14 (2. , 6.82 mmuol)

usi ng 60 % sodi umlde (180 ngy, 7.52 mol) in DVA

(20 m) as describ® n Exanple 26, Step 1, gave an
i soneric mxture of products The two i somers were

Steepar at ed by:silica gelNle%@Grf(B&hR)emHg}eapdsM][wng,ajmaéQI 1-

e G T

ylméthyl&gtcﬁfpeﬁ@@hrmﬁe k@&%l?&%%thﬁ lof Intdrfddiate 9 Fg3 (0 & 1)0 .30 mmol)

-indazol - | - | ) cycl opent an-1| - am ne;
WIEW?G}ZO@Q@&G (11%% 6, Siﬂt@slmcd)zmhe PBSGICE DISQ % sodinmHydNIVR(535

% 45-1.58 qu ﬂ@é;(‘?’gi&%ééf&?%gfé H Eiﬂﬁ%lbli Zgésépdlgagpﬁfsomenc

miktyg oﬂpﬂ)ﬁuéls.ﬂ’he(smtwbl'i}omé}s Ser@ s@5ardt8d bl Hblundy Srofichraphy

4.53 (b I
usu?}g_'ii ‘%7 aeies}or(enﬁn Hel‘.qyleulp eghler7 T}pg)l ﬁpolztpﬂs(om;ef lﬁgla(cl_ggi ash ghite solid

(SOﬂZ mg') Hiwas 7ci®8act&rizell "Qs ]\ﬁ h§0 ﬁ%?ﬂ 0 2}{ %%{E;o[ggi %%ht%ta%o

white solid (500 aracterlze
ylng(til)zllcwc}opgnty)anﬁnt AR (maitazsass 2971 me683,yl5oy €363, nesd anc't 'H

Nh{@’l(lgﬁ%ﬁ 'ﬁo (1\@6%5 ?%%12283 8%3@{)22%%71 §§ zégzlglig?@ é&?&) 1.72-
| 3

YR 3620 200 41 g Ao, A o

1Hp 54 Gm,1 BHR 461 (dnH HR, H3 .29, 76557 54 ﬁl)l,, 314) %70:6@, J¥ §4 Hz,

(HT- 2 Hz, 2H), 4.61(brs, IH, 7.05-7.1 1 (m
.26-7.52 (m 2H), 763779(m 2H) . Step2:

Thé ﬂrﬁaﬁe BbI) is3nlek, isb1828 %9 la-Whidd %EHWB() W@%Cgﬁfgﬁﬁ%’f%} g" ‘ﬁw-

i f| uor oacet at e: Depr ot ecti on

Boq E{a%iﬁ} 31(2%@@%[%[)1@y&ﬂtrcqzehz-ahnuhm)m(@@@tymma, 53 (neat)

I 5L B AR ) it

(m, 21}9)@1/@2%19}11}91% Itﬁe(lﬁrEH)ema 185, rfé‘g%az @\g MRS 16-

ed as such fo he coupl i ng reactlo

2. Z%élapﬂH%gZ 123521 (on 131, SO8/fbia, 1), ot 5t lirai 1) 340 (dn/ =17.581z,
137 ng, 0.79 mmol th
ZHMI% % M E%Ti%%%rwg%%’a%ogat e ?!319 ol ) i ©

pr ésence tassi'u
Step 2: (3S,1R)-3-(2H- -benzo[d][1,2,3]triazol-1-ylmethyl)cyclopentylamine
trifluoroacetate: Deprotection of N1-BOC-[(3S,1R)-3-(2H-benzo[d][1,2,3]triazol-1-

ylmethyl)cyclopentylamine (420 mg, 1.33 mmol), the less polar isomer from Step 1

using TFA (2 ml) in dry dichloromethane (2 ml) as described in Example 1, Step 2
gave 438 mg of the amine as its TFA salt, which was used as such for the next step.

Step 3: Coupling reaction of Step 2 intermediate (438 mg, 1.33 mmol) with
Intermediate 17 (160 mg, 0.93 mmol) in the presence of potassium carbonate (735
mg, 5.32 mmol) and Nal (140 mg, 0.93 mmol) in THF (30 ml) as described in
Example 1, Step 3 gave 100 mg of the product as a white solid; IR (KBr) 3317, 2928,
2239, 1659, 1416, 1266 cm™; "H NMR (CDCls, 300 MHz) § 1.23-1.33 (m, 1H), 1.57-
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ng, 1.58 mmol) and Nal (119 ng, 0.79 mol) in THF (30
m) as described in Exanple 1, Step 3 gave 70 ny of
w0 b@opsweict as a sem solid; IR (neat) 3400, 3BRHIB2005/002204
2929, 2872, 2239, 1660, 1498, 1464, 1417, 1362, 1314,
, 23l ml
1 2t S5 Sty SIS0 of SOVSLD0 3, 1P M,
1H‘,5l® 30- 2658(1112 26}) (51316 (HJ—I)’ aﬁgzz 2HD34(5m4 TH, 3H§ﬂ-’7|) 2@7 39 (m,
4 = 7.5 Hz 4. 77
1H 245 ﬁf6 (ﬁila%H)_k 870%1(91 {81 Hy ”%’) 33-7.45 (m 2H), 7.72
(d J =8.1 Hz, IH), 798(d J =0.6 Hz, IH). Exanple
68 (28)-I-{2-[(I , 3 )-3-(2
-1 ndazol - 2-yl et hyl ) cycExpapleyllani no] acet yl } pyrrolidin

T RuShPRal 2 kg ymspebrssiorenpippor

ac&g&&‘ﬁﬁ&ﬁ@%@% onjPeild ot ection of M

- - 3i ?) (2/f-indazol -2-y| methyl ) cycl opent an-|

-am ne (400 ng, 1.27 nmol), the (?B%I ar isonmer from
Step 1, Exanple 67, Nsipg TRANS d\] N0 dry
di chl or omret hane YNas scri be Exanple 1, Step
2 gave 273 ng of —alrine as its TFA salt, which was
used as such for e coupling reaction. Step 2

upl) ng 1 Qa0 iRGA-@H- §Er% 1 I‘B]&ﬁﬁﬂiﬁ@aﬁﬁwﬂ@myﬂgperﬁylaﬂune

I thInterrredlatel

tnﬂrmcafs&mtaee dPeppoteaien uaf MArBO %9 ?E)T% (2 be}I}Z(id} [h%ﬁ]jﬂaZOl -2-

ylrpﬂggl;%/ﬁmﬁjggty%g 62%0 %lel) %Mgfgf {htéomme) grc ?s%grgaﬁ' 'é}?)?ﬂned

frofe Ek 180 &@%1 dsing RFAN@aH) 113 8ﬂy7dlclﬂﬂxﬂo'1‘net&@ﬁ&2 ma;» %descnbed
2872 239, 1660, 1514, 1412 06, .1262, ?1711
in ;Exgxgplelbzszep A@ave 38 gpg (ny Nﬁ)p\o% ine apis )saét which was

1.53-1.62 2 1.74-1.90
“S%drés Sugh gt t&%ei‘%l(@rrp 5 655" (H)m IH, 3 12- T
Sté}m2 |€buplﬁlg3’ﬁea(:’ﬁon Zi-ﬂ) Ste@ B?mte&nﬁ@la’(errmmng,m 38-mmpl) with
In‘(emleqm])a 177(1ég ns}g,ﬂ b{bﬂmglp_l)ndf tl;e 81;3%%% f::gdtﬁ% Ic%rbglgate (735
mé 28%9 lrflixg [%1%5141'@ '(134 0.93 mmol) in THF (30 ml) as descnbed in
21 yl ms%

’Benz zol -1"- hyl ) cycl openyl am nﬁl acet 5
Exayplol .s:temgmwmmg. afthe progiaiyss 2 wikje solid; IR (neat) 3325, 2951,

22(}115/]6&&13 LWR51% (bss Ba0Z 4 AN @tR,, 300 XliBt Y 2 Y @Rem),
1.54-2.33 (m, 10H), 2.72-2.83 (1, 1H), 3.12-3.21 (m, 1H), 3.31-3.68 (m, 4H), 4.73 (d,
J=17.5Hz, 2H), 4.76 (d, J = 4.5 Hz, 1H), 7.35-7.40 (m, 2H), 7.83-7.88 (m, 2H).

Example 72
1-((1SR,3RS)-3-{2—[(2S)-2-Cyan0pyrrolidin—l—yl]-2-oxoethylamino}cyclopentyl—

carboxamido)adamantane

Dto™s

Step 1: 1-Adamantyl-(1SR,3RS)-3-N-BOC-Aminocyclopentylmethanone:
Ethylchloro- formate (853 mg,7.86 mmol) was added to a stirred solution of
Intermediate 2 (1.5 g, 6.55 mmol) and triethylamine (795 mg, 7.5 mmol) in dry THF
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Thi s conmpound was synthesized fromlinternediate 9 (1.5

g, 5.15 mmol), and | Hobenzo[ T]im dazole (912 ng, 7.72
worewbp40625 presence of 60 % sodi um hydride (26BCTTR2005/002204

6.70 nmmol) in DVA (25 m) #§ described in Exanple 26,

PR S o S SR MR o
uniiR Oidogkn 3tm@PhervHA) sodution1@F I-a@dm4manahtie htdrddhlosde (1.5 g,
e k8B 1 45 853 S i 8 e
ab6@l_c|%)' ﬁnxtln@ and%tﬁfﬁﬂé s l_cf)a)ntlmfedSat 1%0141 délﬁlpe?abfare f&r Q1 (Tkhre s%lvent
Wa(smvapqn)tted ?ma 8he( gemduﬁ)obt@neeipwas dls:(cﬂﬁéd, inl eﬂ)yl:?dceﬂate (50 ml) The

sofePSR bl SR NGB R Rl bERET o ol e ayeeson

The 7860108, obtaine?l BRE bvdf)%teﬂﬁm-rgﬁﬂ{& selvéit) whi Exdﬁﬁed by silica gel
di chl oronmet hane (3.5 nl) as described in

cokyppclpogaiperaphy upigs 906 othyl eectetadn aetreleumsther &0 ngAl 1 g (87

05Ol ST PSR 1R GUEP I 2007 81 SOl 0
THAER @), 300 MHA) Ger. 3% i, 918, 1110(19@ (A 2HY, 1131111118 O, | '1@H)
the g))resence of pot assi um car bonat e?}5924

6 gndl OB 2.63 880, D13 78l i H2Tkrs( m) as

%?o 'uc? %gis?h%n %ﬂ@’so | d%nI“% %%cgo eﬁty%%?tﬁl%’%fAfﬁi?@ﬁrf@?etate:

Delaﬁcfﬂctmhl‘eﬁ Gtepl ¥ infernicdle (6|[§D91ﬁg,0m536 mbib I NMR g @DEZ) g’i“'AflﬁngCM

(6 (Nﬁ% Qﬂ_f}esc Zegén%zl ( r}r)](lfml }_léf.qy 2 gaV@ng npgme(,)ﬁz @)gbf the amine as its
TF%; e Fhich &é@usl&d‘% s&h%?st’ﬁfggxt(s?é rotomer, 2.4H), 3.32

s, fotomer = 5.1, 24Hz 2H) ,
Step 4 - dogling meactotno wérSteyd. Zhi)tﬁnﬂed'izﬁe((BWO dng,J 1418 fintdd) with

Int%rcl)t o1 E: égo((lﬁé%li%? 0. %;7 5111?1%]% (ug]}qg)z I'J_gt@%pér%?gate (%5 lm'_g '1.412
mrﬁgﬁ)anh Na@ (fl@é”m '0770‘73mﬁ?01% in THF %10 ml) as described in Example 1,

-Benzo[</][I, 253] tri azol yl met hyl) Ccycl opent yl anmo] -
StepcEgve Z)Q/mgwﬁ t&ic peeduct as boainisolifleB &peat) 3338, 2937, 2801, 1692,

1,1
Y0 10T |78 B4 ool MR AERE 300 MR GF-Arbcfan 410
1 9@@10«1%0&}&)( §|1l9?3 348(15291{}3%;02[% tm, 2 18) B Disazed (1‘3 5H), 4.77 (s,
;Icyc opentyl am ne: Coupling reaction of

fﬁ%@fﬁeél ate 9 (3.0 g, 10.30 mmol) with benzotriazole

(1 84 g, 15.40 mmol) in the presence of 60 % sodi um

hydri de (535

Example 73

1-((LSR,3RS)-3-{2-[(25)-2-Cyanopyrrolidin-1-yI)-2-oxoethylamino} cyclopentyl-

carboxamido)-2,5-difluorobenzene

F s , O ON
e R0 e’

Step 1: 1-[(LSR,3RS)-3-N-BOC-Aminocyclopentylcarboxamido]-2,5-

difluorobenzene: To a stirred and cooled (0 °C) solution of cis-(%)-2-N-BOC-

azabicyclo[2,2,1Theptane-3-one (2.5 g, 11.84 mmol) and 2,5-difluoroaniline (1.08 g,

8.28 mmol) in dry DMF (25 ml) was added NaH (425 mg, 17 75 mmol) and the

mixture was stitred at the same temperature for 30 min. The mixture was diluted with
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ng, 13.37 mmol) in DVA (30 m) as described in Exanple
26, Step 1 gave isoneric mxture of products. These

wo mvclsseer s were separated by col unm chr onat ORCEERY05/002204
using 15 %acetone in petrtleeum et her. The | ess pol ar

coj:(igfggr at e %[-%’{Wftilglsgc%lte{ted (§ 505% nB) The\év%cs)’mbined organic

exfraJ:tb %eré”wﬁﬁfeﬁ ‘V@WQ&FBLB& artd $idd @?ﬁ% 90| Yherk{mmk ))btalned after
cycl opent yl am ne; (neat) 335 1683, 15

evaygation afgihe @mvgnt vnas pumﬁe@ @D@ﬂ@a gsb@lmmn )ch@nna.tq@aphyza;mg 20

% %&to{n{%ﬂ p%r g ?glﬁr é {%luqqtgtd glé/e %??L% 9/I_I)an t]%ef_yrodug’c as a white

soHd61k éKEﬁ :{m M‘Dg 1379415(4br $438, H307,41 198 dnirl; FFI')NM‘R @éDClg,
Hz, 2H), 7.35-7.54 (m 3H), 8.07 (d =

30% MHHiS 1I4% (s, PHa, ho$2.09cinarSH)s 3rtdr2.28 o) Hipc. &18’2388 (m, 1H),
4.13“&5% , sldzlagf 52}1?"9% 60%%% GRAEE8d.759 @S M), 7.49 (brs, 110),

8.1408n1 ¢h<hfah., 2, 3] tri azol - 2-yl net hyl ) cycl opentyl ami ne;
| R_(neat 3375, 2963, 1684, 1523, 1365, 1170 cm1; 1H

Step&: { S RAGONNBRE - Aminogpelapedtyl¢arpoxaryido]s2, 4aliflaprobenzene

tn?t'fgm?c%)ta‘]fg }ng%tétmfg?o?)&t }_I)zlftex%ie%atéw 1%1'#1 1 %Zbggmél) 8Jg'1ng 50
(TW‘TPSm DH)\/,[ (6 nBPaq bessribddn, E)éanﬁﬂe (dstep 2;tggvé5422 mg2iDo %) of

T% Sji‘p W; 82-7.89 2 P
the( %%melaﬁ ﬁ)"’ A ofi. Whichoyasiuped a%sus forithe BextStep| net hyl ) cyc
StJ':\hQ %&r‘;}ﬁ%@mg ?Taltcfggnﬁ lsq{?g@ﬁcft AtEmeHRR HACHLM 86 mmol) with

Intebmediate NI7[ (132 038, t0:. 78zainol yinnthe pydspnayef motassiuny bﬂﬁb]ﬂk&e (2 17

N AT LN R TR R

Exde9 1 086y BN X210 e &fth%ﬁmu@t £2Y SRSl IR g(%leét?%os 2954,

amne as 1ts TFA salt, was used as su
224Bxt0681 BYH4, S4Eh 1320, n@a,plo%(gcm SdEt NMR (EDSLep0®MHz) § 1.25-

er.ngd 3 Wi, t te 17
1355 | 552055 B Aisros DBttt a 0 b fhedids-3:62 (m
4H924. Bprq&tsml%%ﬁmm%ﬁambé 7%d(n§\|alngX§§‘iQ -7k (19 ﬁii), 19.95
- as described i'n anple 1,

(Sdﬁ)e 100 ny of t he product as a white solid; IR (KBr)
3317, 2928, 2239, 1659, 1416, 1266 cm 1; 1H NWR
(CDCl 3, 300 MHz) d 1.23-1.33 (m IH), 1.57-1.66 (m

1.70-2.03 (m 5H), ERadfle78l (m 3H), 2.63-2.
67 (m 2H), 3.36

IH), 3.16-3.19 (m IH), 3.30-
l-égsfk,ﬁlié'i-é-{Piz[,(lszﬁ;,Cyal.l«awmoliﬂﬁneﬂryllam)oxoqthzbnnng};yehpentyl-
catidxanfadp2 4;5°6idBrobdlend- 06 (d. J 8.1 Hz, IH).

Step 1: 1-[(1SR,3RS)-3-N-BOC-Aminocyclopentylcarboxamido]-2,4,5-
trifluorobenzene: This intermediate was synthesized from 2,4,5-trifluorobenzene
(1.07 g, 5.094 mmol) and cis-(x)-2-N-BOC-Azabicyclo[2,2,1Theptane-3-one (500
mg, 3.39 mmol) using NaH (122 mg, 5.09 mmol) in dry DMF (15 m]) as described in
Example 73, Step 1 to give 725 mg (60 %) of the product as a white solid; IR (KBr)
3434, 3304, 2967, 1677, 1539, 1429, 1211, 1021 ecm™; 'H NMR (CDCls, 300 MHz) 6
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Exanple 71 (2S)-142-[(3 Si )-3 2
-benzo[<f|[Il,2,3]triazol -2-yl met hyl)cycl opentyl am no] -

wae@sphdopyrr ol i di ne-2-carbonitrile Step 1 : PCT/IB2005/002204
(35r,1i?)-3-(2 -Benzo[i ][107,2,3]tri

1@4@ glt?f)e 3:’1'“ o%'owh%fgggofbﬁgtzé'(ﬁrmiﬂﬁ %ﬁ%-g'sg?{noﬁ‘ﬁ?tf £ tbrs, 1H),
5. 2%@@@;@ P3-2,08) (o, 189 01.32(s, YHIER T8:L B Y&, OEENL Y| ani ne

pol ar_ i soner obtai ned

0
St aon! B S Gt pentals Ry . rihobenzene: Step
1 1@te@1ﬂh&lﬁ@"(§€)@ﬁ&el (484 Blnlol %ﬂ&é&é& hed 12y, ?i@g[’ﬂ_g‘?o}k]c t(?%ﬁ)oat 0

ave 438 ng (100 9% e am ne as i
°Cm the mgtqyg s asgrrsa;h clhdérantrbgml foexit hsThpsolBée pnd excess HCl

d 38
werd a)po\r/aq?c{f ?g%{/%g nﬁ%so ugtstﬁ%fsﬁgm fa: ss%}%f%(gm,(ﬁ?fgpg (W%ﬁn}) ﬁ@d the

DaEEROT & D(ﬁwi@mts@ﬁa' Ms§iamanRing e
P an(g Nal (140 my, oS mol) in ?%ﬁahggfﬁ‘ﬁcg%amgcted into

dl@égem@@aeu rThEx epibined ogamic 3exjrats MOfengriod (WeSOs) and

R e R e e
Stép 32- CLOLﬁﬁlngnieabti‘d)n oi Siép 2 %%elgmglgal%nl-dé%?—l) QmE 24 a6§3m§1{8§) Wlth

Int9%edp.@e 1§|_q)100 gpg;é) §7§ mglol_-) in the pyesenqg)of pptasmm diﬁbaémaqte (160
m IT')L62M 9 a:nﬁ%\hﬁr(‘lﬁgﬁ)g 1 %Q%{l&) Yl%dl’y ’fl(ﬂ? (58 m31 as described in

Ex)lmplecl)g éimqp&' e 1tm-gl of)plr(%c}uzt Mmdmyblamm}(ﬁmj S, BOW, 0956,
nt ane

221‘&@3%?%% 4%5& 13093?1&1% ?1'3 NMRe(ED S0 Bk At L2 8 36a(m,

11H9neY7-Flob) é?.iq?’r 6 BMTRE S5 82 30 s B RN ﬁﬁ% 4$1 @,

dded to solu ’on
rot6m§5 Orﬂ%l)) 6.88r7.2 (o, €itt)y8.28+8.0@ (hy PH),MH, 08 (sS1Hyol ) in dry
THFat -10 0C. The white precipitate formed was stirred
at the sane tenperature for 30 min under a nitrogen

at nosphere. A sol ution RAaMant anam ne
hydrochloride (1.5 g 799 Pmol) and triethylam ne

1( msmmr[@m%amsrommaa) -Hoouthylamigeltychpehel-
d stirring was continued at room
ca@&%@%‘%ﬂ gﬁ?rg?gilzﬁne The sol vent was evaporated and
ed was di ssol vey |¢Net hyl acetate

t he residue obt ajrre
) ed W|t NaOH (2 x 25
n%.r

(50 m). The sol
m), brine (50 m
Step 1: 1-[(1SR,3RS)-3-N-BOC-aminocyclopentylcarboxamido]-2-phenylbenzene:

Mixed anhydride coupling of 2-aminobiphenyl (885 mg, 5.236 mmol) with
Intermediate 2 (1.0 g, 4.366 mmol) using ethyl chloroformate (568 mg, 5.234 mmol)
and triethylamine (529 g, 5.227 mmol) as described in Example 1, Step 1 followed by
silica gel column chromatography using 10 % ethyl acetate in petroleum ether gave
717 mg (70 %) of the product as a semisolid; IR (neat) 3289, 3261, 2966, 2377, 1681,
1649, 1549, 1480, 1303 cm™’; 'TH NMR (CDCls, 300 MHz) & 1.44 (s, 9H), 1.51-1.94
(m, 5H), 2.02-2.12 (m, 1H), 2.51-2.58 (m, 1H), 4.05 (brs, 1H), 5.39 (brs, 1H), 7.16-
7.27 (m, 3H), 7.35-7.52 (m, 6H), 8.22 (d, /= 8.1 Hz, 1H).
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The residue obtained after evaporation of the sol vent

was purified by silica gel colum chronmat ography using
wWE0eetsky| acetate in petrol eum ether to gi vepdI/iB2g05/002204

(87 % of the product as al8em solid; IR (neat) 3310,
Sté®07, 2:652, 14506R 32862 Andih6dyclopens 1&%&&814@%1%11 ﬁﬁﬁzene

fl/l’ilzd134%[§, ‘,8)6340-5@]&?‘3 2H), 1.61-1
Dé(pﬁqteq@pq)of Stemb 1nt612nq§l§atq (OO Tag)1.578, Iggm@ Bong 3 % ’FEA in DCM

| 0
(6 s bt iy Fagiiote & Sien KlegyPhRPuR, 100 16 0 e g
wdsruséd muohﬁﬁ‘tthéﬁextﬁmpr otection of St ep 1 internediate
600 1. 656 I 50 % TFA DCM (6 mi
Stii o OBz B Sep o SpCTee 490 T (198 Byl wit
1F
B0 305 3, O RS A1 o
mg, rit@lﬂrmnhob)t md(l@aﬂ((m@ mgl 1442 mtrm]) Jin st 1ﬁHFr(t2§ mml& di dberibdd in

Exigoler s g5 St Qb HoBiigs oo gl | R S, 3300,
306“1029@42 1850, 06533 1298l 1435E180M1 1848, 16 ER6R 994/%1?19 MY NMR
the product as a sem 3olid;: IR (neat) 3338, 2937,

(cmrm 3oawiz) 3538-2. 30461, 12m5574-2mg(m, 215633 65ﬁ32|],2 (i) INYR3.25-

s 2y, 1), 75,548 e Tyt oo T 707 e 219579806 o

6}?%!‘8.0?-@09 (ﬂJ7J16.% H2,HH), 643 @br st H) - Exanpl e 73 |- ((I

)-3-{2-[(25)-2-CyanopyrroUdi n-1-yl)-2-oxoet hyl am no}cy
cl opentyl carboxam do) - 2, 5-difl uorobenzene Step 1 :
[-[(15 ri?, 3i?5)-3-N BOC- Am nocycl o

rentyl carboxam do] - 2, 5- di fl uorobenzene: To a stirred

Pm6§spﬂiﬁﬂa-e9t&®mlvt aAg¥ayof

()-2Z-N-BOCazabi cycr ol 2, 2,1 ] heptane-3-one (2.5 g,

11. %ﬂz@]’mﬂﬁP W@cﬁv{gy Wa@'dé%ﬁﬁféﬁ'li}n&e( é'leegl%gg rate- 8187 am1no-4-

nmol’) was added NaH
mqihndlcpumﬁunt(ﬁé/l@) ﬁpm éﬂewatsthsm sub@tiatatGlb'hﬁ—ErabéfAMC In bnef

t enperat ure for The nx HrE Was di,|
o SRS PP 1ol oL T o ot b Gl Lprptiaese
IV( 3nyndd (DPP-IVihevaitkty rtﬁﬁum@almy Cfr@ﬁt Rak SDWeSyetendsed of
with water, brine and dried (Na2SO4) . The residue

MiggeaprhedVAY i 50 gy b dhanpssanbeifert(Be nald) Trish PHnad: b0 MV AR,
10B%VB il C A)gl@éAf o '%”wéif‘ ﬁ‘l‘&?’f)@tﬁ’l ¥ 1 ?fo@%r%%a;é%.%ﬁ%%@&wn

i'n petrol'eum et her "as e uen
was Imﬁtlpmed tyatiding 58 pituiftl€0 pM substrate Gly—Pro-AMC The incubation was

carried out in the kinetic mode at 30 °C for 30 minutes. Fluorescence was measured
using Fluorostar with an excitation filter of 380 nm and emission filter of 460 nm.
Test compounds and solvent controls were added as 1 pl additions. A standard curve
of free amino methyl coumarin (AMC) was generated using 0-100 pM AMC in the
assay buffer. The curve generated, which was linear was used for the interpolation of

catalytic activity.

TESTS FOR ICso STUDIES:
[229] Test compounds dissolved in DMSO at 5-6 concentrations were tested
in duplicate along with the solvent control and blank samples. Percent inhibition was

calculated at each concentration with respect to the solvent control sample (no test



solid; IR (KBr) 3302, 2979, 1679, 1540, 1438, 1307,
1190 cm 1; 1H NWR (CDO 3, 300 MHz) d 1.45 (s, 9H),

WA 280260 (m 5H), 2.17-2.28 (m [|H), 2.81-2.B8I/{B2N05/002204
IH, 4.1 1 (brs, IH, 5. 3010s, IH, 6 69- 6 77 (m IH,

co%{pgﬁfl 'ag% ({)m él_l)VahZésA'%vegeb rcEQiIcu alt_é)d’ from % expen etts Iﬁlg)lﬁ dose
resbSBséE@)ze By NroBA1eAr i ER68FdnORRNIH GARH OF @]PRISM software.

-di fl uor obenzene trifl uoroacetate: protection of
I&rewltmaremhewne@Table I(Wrrg, 1.77 mol) using 50 % TFA
in DCM (6 m) as describ b Exanple 1, Step 2 gave
422 ng (100 % of the am 2 5& its TFA salt, which was

used DPP-BUighibiidn §dne: Mexin feeRbinShiEPPBTVEARAhE (9= 3

r%ar‘tlnn of Step 2 internediate ('27'-'\ —1.56 mmol
W th Comysoumedi al e IC% (6485 1, C&nﬁcﬁﬁldmrtl) | ICsb (V)

L2172

presence of potesstutrcat borrat-e tZzI1 1S +—56—nrrot }

ahd NeMaoplet? ng, 0.17823 nmo| ) Bxampler3q 15 m ) 404

d=scr bed. 1 Exanpl , St ep ng of

pro é em solez é #33]?‘?1/%% 2954.§'g§41.

T56s. 63, b 143y, 1508 1192,Exmgfe_w [ 1H N

( EBCH3—300—MHz 12 29 1 76— 2 03 s

5H), Bim@l@435 m 253—[)8 3. Ol-Eiaﬁ)@lee#ﬁ IH), 3.12893. 62

(m ), 4.81 6 bb ), = 7. 206

(m  IHeope- 7-8.25?(]n$_2I|—|) {e(‘él Bl e 74

l) (( lgxaﬁiléﬂs' {R-1(4 29 Examgle 43 1.61

car bakampley- 2| 4, 541361 f | upr @xamp&n@ Sttep 1 :6.25

| F 2 S72,3r?5)=3-1 V- BOC—Amocytto

r ent ViEROR ani o] - Q 9, 5- tritrewBlotenzene: Thid

ipte | @t s sygt hesi zpd

214, EEIH? Ilﬁ)nrn pn7(24n{£ [ 7E€(58’gl ()%54 ol ) a4r'1g3

civ ( ExampleBAC- Azabi mopod of 2 ZEx]amgmwe- 3-one 4590 ny,

3 39—mo us+1g—NatH (122 0, 569 IIIIUI) —r—dr-y—DVF

(15 Emmalf@ 1@escyi beltih Expnpixempl-4%t ep 1 td-g2ve 725

nmy ( f, the pr t ap 1 d; 1 Br)

3434% %‘?é‘/%lfol 329617, 1 15 XTZPEBQ 52; 1 1&§i(cm 1

1H Nﬂ!ﬁmﬁ@@q 300 342) d1 4@X6ﬁ1gle9$‘_*) 1.52-25 06 (m

5 T LI m III y O~z 09 (I | 413 ’bI’S

| H) EESaIZEle(lkSrs | H)6. 089 93- 7. @Za(npie i), 703/aat(?é)0n1\|4|)

2[78-2.85(

| L[ (EXgnpls: 1? 25)) - 3-1?{'%)nocvclE56@me\ﬁ6car boxani’86pP- 2. 4.

-1l BkhaprbEnzene:  Sgep Example-57 5.88
Example-18 29.42 Example-58 10.57
Example-19 20.10 Example-59 9.12
Example-20 123 Example-60 4.12
Example-21 33.01 Example-61 1145
Example-22 25.39 Example-62 8.73
Example-23 32.05 Example-63 21.89
'Example-24 4.19 Example-64 5.81
Example-25 7.40 Example-65 13.17
Example-26 5.94 Example-66 3544

Example-27 3.44 Example-67 22.31
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1 internediate (500 ng, 1.404 mmol) was treated with

12 % HC in EtOQAc (5 mM) at O 0C and the m xture was
waeiosoed2iinder nitrogen for 1 h. The sol vent aPdT/EBeoEw®2204

HCl were evaporated to g| vella residue. The residue was

dissofved Tmmwater_ (10 ) Tang the gdjusyed T

W t h SIPPIdot assﬂ@ﬁq(é%@bo hat O%Hﬂmtdhe pr odt@t’@@%
extract el o dich 1a onbi ned ;gngani c
e tr;a%% 9%I\épirg(:\ dr |pd§?%g rE% -{)r*nggprfra.t_eég&g.d.ap_
vacu@mﬁlpkgzg/e ‘359 mgw 100 %Ex@fnpld:@ am ne as4.45
sentsotid—Step —Couptifrg—reactionof—Step
inteﬁ#@@pb@r@(s)o n§;881. 162 AFMplafQ h |1 nt er ﬁé’éﬁate 17
(00 1 . 579 mol sence ofl pota m
carb 8%(%6 io 1%2 rrmlﬁf{ %%Wg"ﬁa (174 fr%kyl 162
gml Exbﬁpﬂatafz TH- (19.461 )Aa dﬁ@ﬁmm 'n. Efaapb.all, X
S gave—40—g—of—product—as—a semsotHe—RAne t
3305EX31®?5B:3$955, 2246, 1664 Exeswlk 73428, 12691§m

1 500 d 6. [m| H /-.3. 00
(Wﬁ?’g’% 3] 71 5H) f"@@ll’ie'é% %&?té?@ “Ni

0 16@xam§168§-5(m roposgr, . %ﬂnpl@?fgs'7 2 (m51kH)

8 ) 1098/ \(amla 751 //I 3
)-3-{2- [(25) 2- QIanopyrrolldln I-yI) 2- oxoet hyl am no}c
ycl opent yl car boxam do) - 2- phenyl benzene Step 1 : | -[(

Il "S ,3i ?S) -3-iV-BOC am nocycl orentyl carboxam do] - 2-
r her92Bbje nkktinergh Mhx enlveatiby dm'reie hae ek mgsapibed with reference to

eI Er RIS il TRePHS LRI TOAL HISF GRUPHEREN Somerely
1IIHQrat15e %@ﬁe%'c)pl@%dt Pbﬁéa‘&)ﬂh@ﬂf the pée%&% ifvenBioR 2[? iMBlefore to

as described in Exanp , Step 1°followed by silica
beg elhd@reﬂoodntlmh rOIBET OGS am@lﬁg@iomg my%@tmyde de eﬂ@t éllysgrative

é)mrg c? fhﬂ? a%/rjerar%7 H@%Obe%ésgd wggqu\{ d UCt a1°Srom the

sp ili‘ﬁjiigd sdcﬁﬁg)f tﬂél&senlﬁﬁgnt@dﬁ as; deﬁﬂed\WtHeG@@arﬁied %Qz@mb/l-h) d

g , 1.51-1.94 }-21 2. 02- I—Pl
2.512 1]58A](1 rgatan)and @ogg)a(e@; $ubli¢gfions; cggi (Ib ﬂgs spegjfication are
hege.ir} ?w’zpcﬁ"z_be& @ty ergf?%en:cz lt(?frﬂz 1%a§i?e EBntOEDir eRndfaithuat publication

or rpaiebﬂiaﬁﬁl)lea%ioﬂmramoqxcﬂﬁ@ﬁﬂéﬁ tayd dadibidualy thd]cafedptoelyy ideerpoeated
otection of Step 1 internediate (600 ng, 1.578
heFﬁ% yr %éﬁ"’ﬁ@e-so % TFA in DCM (6 m) as described in
Exanple 1, Step 2 gave 470 ng (100 % of the am ne,
whi ch
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was used as such for the next step. Step 3 : Coupling
reaction of Step 2 internediate (460 ny, 1.642 mmol)
wawdok/oseseer medi ate 17 (142 ng, 0.823 mmol ) i n BEEIB2005/002204
presence of potassium carbbrate (227 ng, 1.642 nmol)
cengal (246 ng, 1.642 mmol) in dry THF (20 nl) as
described in Exanple 1, Step 3 gave 80 ng of the
product a5 campeuridsaflgederal farroulagBt ) 3415, 3300, 3057,
2954, 1640, 1583, ,1478, 1435, 1308, 1140, 1010, 868,
754 cm 1; 1HQMVRR(CDO 3, 300 MHz) d 1.58-2.31 (m
R11% M4-2- *L§" 2H), 3.05-3.12 (m IH), 3.25- 3.29
(m , 3.41-3.49 (m |IH), 4.71 (brs, IH, 7.14-7.25
(m 2H), 7.26-7.46 (m 6H), 8.03-8.09 (t, J = 16.8 Hz,
IH, 9.45 (brs, IH. Protocol for in-vitro DPP-1V
assay [228] DPP-1V activity was determ ned by the
wleltad@vage rate of 7-am no-4- nethyl coumarin (AMC) from
theYs, nthetic substrate dycyl-Prolyl-AMC. In brief,
t he aé§§@lms%n&f&:é’ﬁ‘%;addi ng 10 ng of hunan
rec i(ra}ngrpi pepti dyl peptidase |V enzyne (DPP-1V,
avai | abl’e’ corfmercially fromR & D Systens Inc. of
M niXeipdiong, CIMN) alkyl, 50-O¢=)f; t he assay buffer (25 nmM
Tri 7.4, 140 nM NaCl, 10 MM KA, 1% BSA) to 96
vel I%HQDCFOE%Q Tinp é’t’"g Bt 108 r3thpeichE Hing repspssntsean Onﬁl)ént’lﬂéi@@b]ieo n
boM@S initiated by adding 50 nl of 100 mM substrate
dy-Pro- AMC. The incubation was carried out in the
ki n&f iixsubsidmtedtor I0subStifutad Folonikyl tselsstitited or @s0bitteedaS

r usi n l.uorostar, wi.th an_ excitation filter of
Cy‘ggagﬁ%{?nﬁ(gsﬂns ul’ F??@Eeldé’ﬁ UpsY F%?‘wf}fcyﬁ]@@kﬁmh ﬁt@§ft1t“&'61_rﬁ§o unds
unsubetitatd\ueyl! subehtuldd o uﬁ@ﬂﬁtiﬁ@é&%{l@ﬁcﬁ; sUbstGtdi bt %stﬁuted

standard curve of free am no nmethyl ‘coumarin ( was

hetﬁlaa,@fl,aqu@yitg’@ﬁ,@g upsubgidtuied haep dyalic Heg,aubstituled of ensubdtiteted

otV RO B e BBl AT T BRI
COBIRIR'ESRT 22R]R ‘TesNRéOORYUNdS di ssol ved in DVBO at 5-6

congentrations were tested in duplicate along with the
sol @eiﬁhygi&ﬂ‘iflolﬂltr&ﬁ & PakQhhsIea dsostees ebmearbemilipiarido(puch

i B ' it
s Rﬁsgﬁhei’g‘z’%?ﬁ? oLl R R RO e S hARSEE Ry R -
NRICOB " vl -GEO@BR; cal cul ated from 2 experinents from

d OSR? and R* may be the same or different and are independently hydrogen, nitro,
hydroxy, cyano, formyl, acetyl, halogen, substituted or unsubstituted amino,
substituted or unsubstituted alkyl, substituted or unsubstituted alkoxy, substituted or
unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted cycloalkylalklyl, substituted or
unsubstituted cycloalkenyl, substituted or unsubstituted aryl, substituted or
unsubstituted arylalkyl, substituted or unsubstituted heteroaryl, substituted or
unsubstituted heterocyclic ring, substituted or unsubstituted heterocyclylalkyl,
substituted or unsubstituted heteroarylalkyl, or a substituted or unsubstituted
carboxylic acid derivative,

or an analog, tautomeric form, regioisomer, stereoisomer, enantiomer, diastereomer,

polymorph, solvate, N-oxide, or pharmaceutically acceptable salt thereof,
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response curve by nbn linear regression analysis using
G aphPad PRI SM software. The results are shown in
waawbme4b2hel ow. Table 1 DPP-1V inhibition usi nBCTIIBRASH/002204
reconbi nant DPP-1V enzyne {(® = 3)[230] Although the
| nvent i oA kempbimd @R odesel 1, Rerrath LRI sﬁe.pgﬁ%)gﬁ-z_
particul ar enbodiments, 1t is to be understoo a
R Wos®ebodi nents are merel y illustrative of the

ringi pl I.Gat +ens 7t r t invention.
It 16 R BB oS CREE R B SF e ous
nodiK%is atbstansedoryutdebstimsted bleyll BebstitutaBér@stb@ituted alkenyl,
n‘t%‘%di ments_and that ot her arrangements nay be devi sed
SupFWER PT sy Rstrieg aflevend, sestityed orrunswlstiswepeyaidalkyle
j ' ' ] n cl.ai ms.
suBLRSRORT PRERKLRA FeoRELSE sl s SPARIBRRuEH Bulfotteny
substituted pegistibstitied arydy sibbiituet or unabsiotedtaedaliyl, substituted or

f tot tent i f h i ndi vi dual
sl Ttsroa . subiiveted pNTsu Bt Helsraspes o avbituedior

unbubdtiMitsiiddrycydidlh i | i |
reference. CLA:/IIICF\]% H(?I’ %gm%:]%ﬁrr%%g nﬁqﬁgﬁggﬁgﬁaﬁgﬁﬁlgxt )
(1) Ruighydragenyhydroxg(aopiyl, subsGiited oOHEubsituteCalkyl, i S
. r.2:. X is.a.bond, Cl1-C5 alkyl, or -C(O-; the
Su%%]th%t%%gﬁW%bs[h—mtfdiaﬁmf%e carbocyclic ring represents an
opt nofzal, 1dewblaadbond; Rl is substituted or
unsubstitute& cycl oal kyl, substituted or unsubstituted
cyclddaPilsioaRk] yl, substituted or unsubstituted
cycl oal kenyl, substituted or unsubstituted aryl,
substituted or unsubstituted aryl al kyl, substituted or
unsygbsti tau (1 ti byt u ituted
het g'rocyéAT {sozrﬂgcfa%g%g@gg%ﬁ e gltée 16{&0\2{?&%&9{? %tggtz"
het erocycl yl al kyl , substituted or unsubstituted
het eroaryl al kyl, CN, -COOR3, - CONR3R4, -OR3, -NR3R4,
or NR3CORYeompound according to claim 1 or 2, wherein X is ~C(=O)-.

5. A compound according to claim 3 or 4, wherein Y is CH,.
6. A compound according to claim 3 or 4, wherein Y is CHF.
7. A compound according to claims 1-5 or 6, wherein R! is cyano,

substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl, substituted or
unsubstituted heterocyclic ring, -OR?, -NR*COR*, or -NR’R*, wherein R* and R* may
be the same or different and are independently hydrogen or substituted or

unsubstituted amino.

8. A compound according to claim 7, wherein R’ is a substituted or

unsubstituted aryl or substituted or unsubstituted heterocyclic ring chosen from:



R2 is hydrogen, nitrile (-CN), COOH, or an isostere of

a carboxylic acid; (such as SO3H, CONOH, B(OH) 2,
WEPIBRBRG25 SO2NR3R4, tetrazol e, -COOR3, - CONR3RECT/EB2005/002204

NR3COR4, or -COOCOR3); R3 &dd R may be the same or

di fferent and are i ndependent |y hyd ogen nitro,

hydr oA cyano, E, acg@ry | oge , ' uted}u
or uf .' ut ed . SUp Nd or uw

alky ibst it u unsub dut ed al kop

subst uted or uns bsD@buted al kényl , sub
unsubstituteéed al kynyl, substitutled or unsubstltuted
cycl oal kyl , substituted or unsubStituted

cygl oal kyP Nt | substituted or unsubstituted

c cIoaIkenyI substituted or gy t|tuted

su
ute su st¥¢tn ‘gy , su st| d
uns bs it tetheter ry ; gub tit é sub %uted

erocycl¥e-ring, t|tuted ubstit
het erocycl yl al kyl, substltuted or unsubstltukﬁd

gﬁtegiiiylalkyl r a sup tut unsubstlt ted
arb derL¥§ g, t U/ E
I eQ gme ,

H

|0|so \__Dént oner,

dlastereoner pol ynor gh; sol vat e, N oxi de, or

phar ceGTTEaIIy accgptable salt t ereof 2. onpound

ditg t Tﬁai T, mm rart-XFJk l ‘N_g
)d , wheksj and Z \agg/ i n epen 41y

S )-, -NR7 -0, C»l -, RB |s substituted or .

%nsubstltuted aIkyI S %ltuted unsu@stlt ed

. substitu H or titdtfed al k n

su StthL d or |tuted ych oal kyl stituted
or Nepgubsti t ut %fgytt al ky /A\vﬁysé; ed&ng
unsubstituted cy¥l oal kenyl ti e

unsubstltuted aryl, substltuted or unsubstltuted

IkyI sub ut d or tituted hetex ryI
bs ed or |tuted he cyclic n|ngN__
su {tuted oriﬁnsubstltuted fer cycl yl aNry, o

substituted or unsubstituted heteroarylalkyl R7 is

h sgen, d aget /‘-L‘S . ’ =
/4 e né %k'h bst @Nﬁﬁ@d
al X LsNO 1! nd s TN
\ ,
O Com TR

9. A compound according to claim 7, wherein R! is -NR*R*, wherein R?

and R* may be the same or different and are independently hydrogen or



3. A conpound according to claiml1l or 2, wherein X is
-CH -. 4. A conpound according to claim1l or 2,

wob@seie2X i s-C(=0)-. 5. A conpound accordi ng POT/DB2803002204
3 or 4, wherein Yis CH. #64 A conmpound according to

claijp 3 o j ' | . 0 4 .
. 3accolltrlzdi ngAtcémg ; al ns qudéjébt?) C?;ﬁv\]ﬁ &hgféﬁﬁ glmi)% W&%: wherein
R°sud R mayt beithorsame subsferdnt had arriydepeaddsityi Hydten or
unsubstjtuted heteroaryl, substituted or unsubstituted
SFOCY C ring OR3T - COR4, or -NR3R4, wherein
game ors different and are
dependent |y 3 r substituted or unsubstituted
am no. 8. ATcohpound according to claim7, wherein Rl
is a substituted or unsubstituted aryl or substituted
or unsubstituted heterocyclic ring chosen from9. A
conpqund ' ' A [ IS .- NR3RY,
whoraln FaCambApRaca i Rafn JEEE 7 Dyt s ARG aroup
i ndependent|y hydrogen or10. A conpound according to
claim7, wherein RL is -NR3COR4, wherein R3 and R4 may
8] be tlRe saweompowidfateqrdimg tankimres bndepieneie® liya phenyl
or drogen, 11. A conpound according to claim3-6 or 7,
erein Rl is a cyano group 12. A conpound according
to claim3-6 or 7, wherein Rl is a phenyl group. 13. A
compound according to claim3-6 or 7, wherein RL is a
2- méBhoxA phapuyrind atéordibgte olaitinds acT,anltiald R es £bahdthoxy
h3- ﬁpor 7, wherein Rl is a 3- cyanoindol-1-yl. 15. A
P pound accor di ng toclaim3-6 or 7, wherein RLis a
1,2,3,4 tetrahydro-isoquinolin-2-yl . 16. A conpound
according to claim3-6 or 7, wherein RLis an N-4
Subst] L ubeebripual aziidibd clatd 3. o CO ARG RAGCLEA! NG
to,claim 16, wherein the N-4 substituent Is nethyl.
10 cyapgindgl-d5#pound according to claim 16, wherein the N 4
substituent is

15. A compound according to claim 3-6 or 7, wherein R is a 1,2,3,4

tetrahydro-isoquinolin-2-yl.

16. A compound according to claim 3-6 or 7, wherein R' is an N-4

substituted piperazin-1-yl.

15 17. A compound according to claim 16, wherein the N-4 substituent is

methyl.

18. A compound according to claim 16, wherein the N-4 substituent is

phenyl.

19. A compound according to claim 16, wherein the N-4 substituent is
20 benzyl.



phenyl . 19. A conpound according to claim16, wherein
the N-4 substituent is benzyl.20. A conpound according
W@ o006l0&iers 3-6 or 7, wherein R is imdazol -1-ylPCRIB2005002204
conmpound according to clai m53-6 or 7, wherein RL is
1, 2,2D0.t r i AZ6hpdund/dccord? CORPR i to.cl gi.m
3-6 or 7, V\,he})ei n Rl If%;s?ngrrté\rcphol |ﬁ6€7’8‘§§é}5§3}{q imidazol-1-yl.
compound according to claim3-6 or 7, wherein RL is
4-nitroinmdazol - 1-yl. 24. A conpound according to
cl aidh 3- 6> §PmpovEAcEpdingto iclaim 3c§ anbpitpzein® s 1,2:4/lrazol-1-
y1.25. A conpound according to claim3-6 or 7, wherein Rl
i s Acarboxam do- pyrolidin- 1-yl. 26. A conpound
according to claim3-6 or 7, wherein RL is
3-thiazol-1-yl. 27. A conmpound according to claim 3-6
or #2. whek edmpeindiascading o clpim 646 ot T)-whkrath R 28mofbholin-1-
compound according to claim3-6 or 7, wherein RL'is
"1, 1- Di oxoi sot hi azolidin- 2-yl. 29. A conpound
according to claim3-6 or 7, wherein RL is 2-Butyl -4-
chl or o- 5- hydroxynet hyl - | -im dazol-1-yl. 30. A
conpdund Aacompatindgedopdial & éaidn 8-608r 7/ swhthes /1 0 RS
im%l_ Byt.yl -4- chl oro-5-cyano- | -imdazol- 1yl. 31. ,&
8?‘93'010 according to claim3-6 or 7, wherein Rl
i sl HBenzo[ d]im dazol-1 -yl. 32. A conpound accordi ng
to claim3-6 or 7, wherein RL is 2HBenzo[<i] [1, 2, 3]
tri2zol - A-d8mpoddd { i .0 4l.ai,m 3-6 or
pipzr’idimle rlei n RE IS Sﬁgﬁ‘ﬁ%%?ﬁ§ %?%%I"?%ré@gf _@flwgno-
n-1-yl.

5 vyl

10 25. A compound according to claim 3-6 or 7, wherein R! is 4-

carboxamido-pyrolidin-1-yl.

26. A compound according to claim 3-6 or 7, wherein R! is 3-thiazol-1-yl.

27. A compound according to claim 3-6 or 7, wherein R! is 2-cyano-

pyrolidin-1-yl.

15 28. A compound according to claim 3-6 or 7, wherein R is 1,1-Dioxo-

isothiazolidin-2-yl.

29. A compound according to claim 3-6 or 7, wherein R! is 2-Butyl-4-

chloro-5-hydroxymethyl-1H-imidazol-1 -yl.

30. A compound according to claim 3-6 or 7, wherein R! is 2-Butyl-4-
20 chloro-5-cyano-1H-imidazol-1yl.
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34. A conpound according to claim3-6 or 7, wherein Rl
is 2,5-dinethyll H azol-1-yl. 35. A conpound according
wa o006l0&iors 3-6 or 7, wherein R1 is 2H 1, 2,3 , 4-PCT/IB2005/002204
Tetraazol -2-yl. 36. A conpb¥nd according to claim3-6

or &4 m;ﬁgﬁrggdéﬂ'ld'agcﬁdlk 10 BaiRBY HeMilnerahRY id IR

,4-fetra conpound according to claim
Bedzddfimidazomhet.ein R is 4,5-di cyanol H i m dazol -1yl.

38. A conpound according to claim3-6 or 7, wherein Rl

is 2-Cyano-|I Hazol- 1-yl. 39. A conpound according to

clai,;m3-6 or 7 erei.n Rl jis azol - 1v1Y] .
conﬁg]und%a%oéﬁ?dd’i“ﬁgc GAvesp ﬁkagx}é%&y’% ,th\%eé%& %é g7 &al
U)Qﬁéﬁ?ﬂbf_iggol -1- yl. 41. A conpound according to claim
3-6 or 7, wherein RL is 1,2,3 triazol-2- yl42. A
conpound according to claim3-6 or 7, wherein RL is |
-indazol -1- yi- 43. A _conmpound_accordi.ng.tq;clajm 3-6
or 73 whe¥ GmpaRndiasco bR o SREM 37 0% 1, Wherein R &8 2Kb und

[ hm 3-6 or 7, wherein RLis 2,3
be@él‘n;ﬁ%f,gp?hﬁa%ag% 'yl . 45. A conpound according to claim
3-6 or 7, wherein RL is 2,3 dihydrol -isoindol-2-yl.
46. A compound according to claim3-6 or 7, wherein Rl
i s 3KMR33MRdompound acorrgingriol clde dralpny wherein & s 246, dimethyl-

erein R3 is O Benzyl (benzyloxy). 48. A conpound
l%i'ﬁdﬁng to claimd46, wherein R3 is hydrogen.

35. A compound according to claim 3-6 or 7, wherein R'is 2H-1,2,3 ,4-
Tetraazol-2-yl.

36. A compound according to claim 3-6 or 7, wherein R!is 5-(4-
Fluorophenyl)-2H-1,2,3,4-tetrazol-2-yl.

37. A compound according to claim 3-6 or 7, wherein R! is 4,5-dicyano-
1H-imidazol-1yl.

38. A compound according to claim 3-6 or 7, wherein R!is 2-Cyano-1H-
azol-1-yl.
39. A compound according to claim 3-6 or 7, wherein R!is 1H-pyrazol-1-

40. A compound according to claim 3-6 or 7, wherein R!is 1,2,3 triazol-1-

41. A compound according to claim 3-6 or 7, wherein R!is 1,2,3 triazol-2-



49. A conpound according to claim46, 47 or 48,
wherein R4 is hydrogen. 50. A conpound according to
W@Lk@bi0¥82% or 7, wherein RHs -NR3COR4. 51. A cROpBINGEE/002204
according to claimb50, whet¥in R3 is hydrogen. 52. A
compgund according to ¢laim50 or 51, wherejn R4 s
ani 11’ne. 4580mpo aeﬁ%pgate&&ﬁnai%é oF Wharmigs é?l-@iezol-l-
wherein R4 is 2,4-difluoroaniline. 54. A conpound
according to claim1-52 or 53, wherein R2 is a cyano
(- CN) group.55. A conmpound according to claim1-52 or
53, wherein R2 is hydrogen. 56. A conpound gccording
to cBai mA conpemdsscongfngteickimPed got.twepreinde ip 2H=-indazel-2-
(the carbocyclic ring represent a bond. 57. A conpound
Y of general formula I-A: (1-A) where Y is CH2 or CHF
and RL is a substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl, or
5 substdi t utle dompoundsacbetlirtg t ethith 8t @ oo g ywehdreini 'rig 2,35Bhyddo-
lfgoq@ﬁgqq of general formula I-B: (I-B) where Y is CH2
! Y-and Rl is a substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl, or
substituted or unsubstituted heterocyclic ring. 59. A
conpeund Qtolphagidalccddidptb @laimG-6 b4 7,haMIaIRe iY213xdido-
or CHF, andRl is a substituted or unsubstituted aryl,
15sipgindpl-2dd or unsubsti t ut ed het eroaryl, or
substituted or unsubstituted heterocyclic ring. 60. A
compound according to claimb57, 58 or 59, wherein Rl

I'S &6, A compound according to claim 3-6 or 7, wherein R' is -NR’R*.

10 47. A compound according to claim 46, wherein R® is O-Benzyl

(benzyloxy).

48. A compound according to claim 46, wherein R® is hydrogen.
49. A compound according to claim 46, 47 or 48, wherein R* is hydrogen.
50. A compound according to claim 3-6 or 7, wherein R'is -NR*COR*.
15 51. A compound according to claim 50, wherein R® is hydrogen.
52. A compound according to claim 50 or 51, wherein R* is aniline.

53. A compound according to claim 50 or 51, wherein R* is 2,4-difluoro-

aniline.

54. A compound according to claim 1-52 or 53, wherein R? is a cyano (-

20  CN) group.



substituted or unsubstituted nitrogen containing
heterocyclic ring or a substituted or unsubstituted

WO Rdos0¢ees cont ai ni ng heteroaryl. 6 1. A conpouPdI/IB2005/002204
according to claim60, whet®8in RL is attached to the

conaund DtorhsuRdl Rcdrafhe thcBidr- | 34,01 thogen
atomin the hg(g er ocglcrldﬁ’ll’%[l)rcﬁﬁlgl lo!lrs2 ﬁre%@ép‘ggﬁ}p%gﬁ}ﬁrogen.
compound according to claimb57, 58, or 59, wherein

Rlis selected 63. A conpound according to claim 62,
wher§i n Ricompnd Acewipgundlaimdes4lomss, hetdimitia doted Bne [---

1R el i 65. A conpound according to
]%tg?%rgwgggﬁgg?r%\%qgg?ﬁY is CHF. 66. A conpound
acoording to claim1, wherein the conpound is sel ected
from
(| SR73RSA @nfrdupd 2Bgerdrdlyfamoply 1+l i dm | -yl ] - 2- oxoet hyl
am nocycl opent ane- | carboxam de, (2S)- 1- {2-[(3SR,
1RS) -3 - Cyanocycl opentyl anmi no}y acéfyl JCN
-2-pyrro|idinecarbgﬂ

v | Bﬁt:ﬁ{ -[ (3SR, 1RS)-3
yl a acetyl'\L- -pyrrolidine
5 carbonitrile, (2S)- 1-

[
- Cyanonet hyl cycl opént
{2-[(38,IR)-3-Cyanonethylcyclopentylanyno]acetyl} - 2-
pyrrolidinecarbonitrile, d-A)

wh% S)-1-{2-[ (3R | S)-3-Cyanonet hyl cycl opent yl am no] acety

-2- pyrrolidinecarbonitrile,
(2SY4SCH, of ZHK 3& | R) - 3- Cyanonet hyl cycl opent yl am no] ac
etyl}:-4-fluoro-2- pyrrolidinecarbonitrile, (2S,4S)-1 -
{2 J{{( 151 subsiituied oy urbatithiedeydl spbstitudariunsjbstartd| }

- gy Ctri]
10 bty P SR R S BRESh ARl e o
ryrrolidin-I-yl]-2-
oxoet hyl am no} cycl opentyl ) propanenitrile,

(2981 - (4 lcompBRS) of3echora] f@BulaZ-Byanopyrrol i din-1-yl]-2
- oxoet hyl am no}cycl opentyl - et hyl) py

pd i di ne- 2- carboxami de, (2S)- -(9- {CBER,

1RS) - 3-[ 2S) - 2- C,yanﬂu/yx,.r \di-N<| }\lcir bonyl ] cycl o

rentyl am no]j -
acetyl }pyrrolidi ne-2-car itrile, N nzyl oxy- (I SR, 3R

S)-3-{2-[(2S)-2-cyano
ryrrolidin-1-yl]-2-oxoethyl dfBio} -

where
15 Y is CH; or CHF, and
R' is a substituted or unsubstituted aryl, substituted or unsubstituted

heteroaryl, or substituted or unsubstituted heterocyclic ring.

59. A compound of general formula I-C:

O CN
H
SN
\\Y
20 (1-C)
where

Y is CH; or CHF, and



cycl opent ane- 1-car boxam de,

Nl - Phenyl -N3- ((I S, 3R)-3-{2-[(2S)-2-cyanopyrrolidin-|-y
wo eogroeee®t hyl am no} - cycl opentyl met hyl ) urea, MNT/IB2005/002204

-(2,4-Difl uorophenyl) - N3- ((19 S, 3R) - 3-

}Cycé%?grﬂzl &%@2 ?)%/ ;1ng an ted aryl sul;stltﬁteg)é)?%gsh %lst_lt%gdno
| am no] acet vyl
T %)%%/Sraﬁiéﬁ(dﬁ E%bsaﬁ%fgw% 4%) e Yy

{2-[ (1R 3R) - 3-(2- nethoxybenzylcyclopentylan1no]
acea%l} - pyrrolidine-2-carbonitrile,
( 28) {2A [Cémd?@)lo@r(g%ﬂﬂlmzﬁl P DhéS}/IWM@y[R) dyel ope

su?%%rtfg] A oésa %étl nlt[lg(y gregl%oht%{nrfr?g I%etgr%}p 1% r}nrg ora’su s%%te& or

unsdbsmwnﬁngao&dntam@h@temdrﬁet hyl') cycl opentyl am no]
acetyl }pyrrolidine-2-carbonitrile,

(2S)-1-{2-[(3S, 1R) - 3- Mor phol i nomet hyl cycl opent yl anmi no]

I I
?gg; ¥| % by rpggllggiquiﬂg’:or ?r?&rltg%?a{lkréo wherein R! is attached to the

|,
COM?EE%BEM AR RTFR B ey RSO Rl PRUGISIHphRIEE bt o
he®yearplpi peri di nyl ni et hyl ) cycl opentyl ai nno] acetyl } pyrrol
i dine-2-carbonitrile, (2S5)-1-{2-[(3SR I RS)-3-(4-
Benzyl pi per azi nomet hyl ) cycl opent yl am no] acetyl } pyrrol
di n-2-carbonitrile,
(2S)-1-{2-[ (IS, 3R) - 3- (4- Phenyl pi per azi nonet hyl ) cycl ope
ntyl am no] acetyl }- pyrrolidine-2-carbonitrile, (2S)-1-
{2-1(3S,1R)-3-(2,5-dinmethyl - IH
1-pyrrol yl met hyl )cycl orentyl am no} acetyl} -
pyrrolidine-2-carbonitrile, (2S, 4S)-
1-{2-[(3S, IR -3-(2,5-Di nethyl - I H
1-ryrrol yl met hyl)cycl opentyl am no] -
acetyl }-4-fluoropyrrolidine-2-carbonitrile,



1-((1 S,3R)-3- {2-[(2S)-2-Cyanoryrrolidin-

1-yl]-2-oxoet hyl am no} cycl opentyl nethyl)-
wakboppsases e- 2- carbonitrile, (2S,4S)- 1- {2-[(3PSRB2005/002204

| RS) - 3- (2- Cyano- 1H pyrrol 120

1-ylgret hy, GRERL

acetyl}-i&%ﬁ¥ggropyr%§?ggp%%n Lt idhi fWPGEHLR'deCdBd
frqms) | -{2-[ (1S, 3R) - 3- (IH-Pyrazol-l-ylnethyl)cyclopenty

| am no] acegt yl }yupyrrolidi ne-

?2&-1 {2-1(3S, 1R - 3- (|

2% ar boni t rf’e,
1- hni dazol]yl yl)c Iopentygggxno] acety
P >

yrrofy di 2~ C MmltNﬁf

1202\ (38R TRV 31 K 4- 1§ t r ‘riumdaxmyvﬂm&hyl)
cyclo rentylam no] acetyl}-
pyrrolidine-2-carbonitrile,

2S5\ | -{2-[ (3SK ) - 3- tyI/IT&Horo 5- h oxynet h
-1 pEriSm dezol y § — N__ge
o opentyl ani i acet rol\dLn@ 2-carb rile,

chl or o- (1 SR, 3RS) - 3-

_ ‘;_ opy i di,n-1-yl]-2~0xo0et hyl
]ope tyI tRyl )F 1H-5- glnldaz Iec n|tr|Ie N—
IISR -3-{2- S) - 2- Cyanopyawc |n | - - 2-'0xo0e

t ylan1no}cyclo rent ybget hyl ) -
4, 5- |n1dazoled|@@rbonnkm(Je

§C 2- 28) 2- Cyan r oI|d|n I- & 2- oxoet h
clop nt t hyl ) -
-im daz \\grca boni €1

ssm 3-(2H |
,2,3-Triazol - 2- yInethyl)cyclopﬁntylan1no]acetyl}
szg ne- 2- Far onltrlle,

{2 [,\(J\S/“S'R) 3- (| H-EZ,J‘B‘%H azol - y|meef§hy| )¢
Bentylan1no]§cety|} 4-

quoropyrrolld ne-2-carbomjtrile,

(25, 89) - | - 82- 4L S R 3N2 i. 2=y nethyl)c
"~yX! opgrity( anj'no] a V)5 | - —

fI.. opyr ketN di nes phoni tr léé

{(3S, 1R) 3-[5-(4- Fluorophenyl) 2H— , 3, 4 tetrazo

@ 2 ]cyc oReN r§/| am no} yrrol [ car bonl
28) 2- [
.\nJlﬁ%ﬁ in am no]

acetyl} pyrrolldlne 2- carbonltrlle
~ >,
o % S04
OCHjg Z
or
CN

63. A compound according to claim 62, wherein R is
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1-((1 S, 3R - 3-

{2-1(2S, 4S) - 2- Cyano-4-fluoropyrrolidin-1 -yl]-2-
wWo@x@ebinskam no} cycl opentyl net hyl) - PCT/IB2005/002204

1H 3-indol ecarbonitrile, (23)-1-

{2-[(3S,1R) -3-(2, 3- Di hydr o-

1H 2-i sojhidol yl met kgl ) cy rentyl awo] agetyl}-
pyrro ne- 2- car bon %
(2S,

A1,

N N

ELgior o- I%M) 3- (\lm%/s tetro-}

i soqui noki nyl nmet h'i}l ) cy®l yl am no] acet yl } pyrrolidfn

- 2-car bonf'eril e,

(2S)-1:{2- [rSl S, 3R) - 3- (2H I ndazol - 2-yl met hyl ) cycl openty
get W pyrrol I di Qe- 2-carbonitrile,

(2S) ? PR nd:%zol -1 -yl methyl)cyclo
rent Ti maj acetyl } pyrr " disne- 2-carbonitrile,
(29)-1-{2-[(3S, I R - 3- (I Benzo[ d] i m dazol -1yl nmet hyl )

cycl openyl af no] acetyl }pyrrolidine-2-carbonitrile; (2S)
-1-{2-[(3S,| R -3-(2H Benzo[d] [, 2, 3] triazol -1yl nmet hyl)
cycl opentyl am no] acetyl }pyrrolidine-2-carbonitrile,
(2S)641 - { A pqiBBUnR)acBer(itig-th el [53142 qrd33vhetear Blis CH,.
yl met hyl ) cycl opent yl am no] acetyl } pyrrolidi ne-2-carboni
trile, and pharmaceutically acceptable salts thereof.
67. co I ( 2- 5, 4. 2y A4 (|
e 5@‘4 T%’Q&gﬁoﬁﬁ af%&gr %gl g)%%}m 5%592 6{3, W[lél%ll‘féls bH%
rentyl am no] acetyl} pyrrolidin- 2 carbonitri l e,
(2,9)-1-{2-1(3 S/I?,11i? S)-3-(l
H | 68, 4- T campdund- adonetidgy to) cdgimh @ pehenglnatiie mohmoeahd lig selected
‘fro? rrolidine-2-carbonitrile, (25)-1-{2-1(35 1i7?)-3-(l
,2,4-Triazol -1 -yl met hyl ) cycl opentyl am no] acetyl } -

(138, BRSbB d(:Z%?Z% ( \@Z@&i}iyﬁohhﬁbl Sfl"]@-m&e’thylammocyclopentane— 1-

Tri azol -
ca 03941 hyCcycl opent yl am no] acetyl }-
1

QWR&){Q 3%:[(2@52) g S(Qn?om t];) necyla.&nnd]a Se)ty } :b-p}irrzoh{d necal’bomtrlle
(29)- W PpEIsR, JRY)c3- @Qﬁl’iﬁrﬂétﬁﬂbg@&p@@}ﬂirﬁinb]acetyl} -2-pyrrolidine
carbOIllltrlilloer opyrrolidine-2-carbonitril
(25)-1-{2-[(3S,1R)-3-Cyanomethylcyclopentylamino]acetyl } -2-
pyrrolidinecarbonitrile,
(28)-1-{2-[(3R,18)-3-Cyanomethylcyclopentylamino]acetyl } -2-
pyrrolidinecarbonitrile,
(25,48)-1-{2-[(3S,1R)-3-Cyanomethylcyclopentylamino]acetyl } -4-fluoro-2-
pyrrolidinecarbonitrile,
(25,45)-1-{2-[(3R,15)-3-Cyanomethylcyclopentylaminolacetyl } -4-fluoro-2-
pyrrolidinecarbonitrile,
3-((1R,3R)-3-{2-[(28,48)-2-Cyano-4-fluoropyrrolidin-1-yl]-2-
oxoethylamino}cyclopentyl)propanenitrile,
(25)-1-((1SR,3RS)-3-{2-[(2S)-2-Cyanopyrrolidin-1-yl]-2-
oxoethylamino}cyclopentyl-methyl)pyrrolidine-2-carboxamide,
(25)-1-(2-{(3SR,1RS)-3-[28)-2-Cyanopyrrolidin-1-ylcarbonyl]cyclopentylamino]-
acetyl}pyrrolidine-2-carbonitrile,
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(2"S,4 S)-1-{2-1(3<S, i 7?)-3-(I
-1,2,4-Triazol -1 -yl methyl ) cycl opentyl am no] acetyl }-4-

w0 baweepys r ol i di ne-2-carbonitrile, (2>S, 46) -1 -PCF[E2005/002204
Sr, 3i ’>) 3- (I 122

Nt- Be l%zf@.}g{ér? éf'—'gg@g |2)cc§>éﬁ!)ﬁqf‘dﬁd¥ﬂ ?%PQJOQSeetfl%laﬁqmo}

fl uoropyr ol onrtri
cyelopenthiepicabbkainide2- carbonitrile, (45)-3-{2-[(3

NP N5 bt S evionyepiidia e g Gy migo) -

cytlo mtky1Reéopyrrolidin-1-yl JA-tdASh-S-d
y P%Trl a}tz)gl? [ -yl net hyCcycl opent yl ami no] - 1- et hanone,

th-@iﬂump@m)cm (¢ SBRISp{ 2nb28)-Ladynsoriymilidig-1-yHR2- A

ox R #%1%8??3‘? %te‘gt%{n?tﬁ%%i‘ |yl met hyl )

(28:48)-002( M, 3R)-BHend By dbpentylamino]acetyl }-4-1] lidin-2-
-4~ 11 uoropyrlﬂﬂ i di ng@% c%r boni L1 |JaceY} uoropyrrolidin-2-yl

CY?&HQ‘P»rraceutl cal ly acceptable salts thereof.69. The
(2%_@%2-%(? 1- ﬁ-g;l ﬁg%?—lfi -BhgE Ic»rgyl;err]l%ylcy BSenty ammoﬁ acetylf}
pyerbli@ind-2t dartsondtkild, - yI met hyl ) cycl opeai t yl am no] acetyl } - 4-

I olidjine-2-carhonitrile or a pharmaceutically
(Zé? ﬁgﬁ%srel%%r% @“H@@é(&? linepdmethpbeycdensatiaminnlaskim 69,
pyMG é ({a%% gﬁ[g)’)oun((jl is selected from (2 54

3711 ?)-3

(ZS)|-1 22-4(3&111}5)2%(1 1-Dyoxel-finotiaydidapemtilyhoyodeieastintinb] 4-

AR Shpgadi bom 1€ oo or .
L
ot BSOS PRSTRRAR) P

Cal“gsnlmg}?,. {2 [(3/\ ||f)) 3- (l
| met hyl | tyl tyl}-4-
9t ugzﬁﬁk'@{s%daL yl met hyl ) cycl opent yl ani no] acet yl }

yrr e-2-carbonitrile oxal ate,

Me(t]i}flﬁ@bralzmbﬁre[l(ylééﬁzlbﬁbe'ﬁlylﬁnﬁio]acetyl}pyrrohdme -2-carbonitrile
4- Trj azol met hyl ) cycl opentyl am no] acetyl?}-4-

(Zé‘_klu{ﬁ Hﬁ§?‘r](ﬂsl)d°ﬁ He- 2 carbonitrile succinate, (2S, 4S)-1-
4-
Cyélﬁ)ﬁlgéﬁgi}hl)ﬁé%lg)g Lope glr\'}fgarlnnlrr]lgac@tg@tp‘}z{rfl1d1£e-2 -carbonitrile,

(29)H1u2-HEFRIIRS) Si-(@e- 2- car bonitrile 2-oxoglutarate,
Be@?ﬁlﬁﬁ)&zﬁ?‘%ﬁ%&ﬁ%@ ?WIPPWE‘JYBMHPW@@'%’P%QIIW }-4-

(28)-1-{2-[(18,3R)-3-(4- -Phenylpiperazinomethyl)cyclopentylamino]acetyl}-

pyrrolidine-2-carbonitrile,
(25)-1-{2-[(38,1R)-3-(2,5-dimethyl-1H-1-pyrrolylmethyl)cyclopentylamino} acetyl }-
pyrrolidine-2-carbonitrile,

(25,48)-1-{2-[(38,1R)-3-(2,5-Dimethyl-1H-1 -pyrrolylmethyl)cyclopentylamino]-
acetyl}-4-fluoropyrrolidine-2-carbonitrile,
1-((18,3R)-3-{2-[(2S)-2-Cyanopyrrolidin-1-yl]-2-oxoethylamino }eyclopentyl
methyl)-1H-pyrrole-2-carbonitrile,

(28,48)-1-{2-[(38R, 1R 8)-3-(2-Cyano-1H-pyrrol-1-ylmethyl)cyclopentylamino)-
acetyl}-4-fluoropyrrolidine-2-carbonitrile,
(25)-1-{2-[(18,3R)-3-(1H-Pyrazol-1-ylmethyl) cyclopentylamino]acetyl} pyrrolidine-

2-carbonitrile,
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fluoropyrrolidine-2-carbonitrile benzoate, (2S, 4S)-1

-{2-[(3S, IRS-(IH 1,2,4-Triazol-
wda.2oobmetehy | ) cycl opent yl am no] acetyl } -4-

fl uoropyrrolidine-2-carboni®rile salicylate,
(2$)25,{Q'$I3SHR)[-2:([HﬁshniH[B)o%llﬁeﬁliylﬂ:?lélo?én:[%fcu%ﬁﬁ}]écetyl} pyrrolidine-

1-yl met hyl ) cycl opent yl am no] ace

PCT/IB2005/002204

t6‘|33€§/!rrol i di ne-2-carbonitrile benzenesul fonate, and

ta
' - A102) - 32 (1.
e 1, ?1@3 %%%&‘é@#‘”fﬁ%ﬁf&gﬂ@%@%@m@%&w&v@m@@w- agetyl}-
pyfrblidinefycartednitilé)e- 2- carbonitril e
I -1, 5-di sul f oni id. 71. A d

o SR b5 ol S
i a0 ' L1 dine. 2. bonitril
e & Dl B oo oo, 72, e
Z-mBnﬁybélﬂdhlcuf)-1c-:((asm3RB)-3V\{mr(g$)a2.w@m@9ﬁpwﬁq_i,lf_z((gmgghyl_l
ami 0{}2-‘%3 o] Ih}%:&}i_ (. - _

1403 Syoneptinistht)- IH-Reipridazplegabepissiley | ani no] acet yl } - pyr
] £ yt i ~ ticall
S e R S B G P O
meﬁ’éd)eﬁiéleﬁ-fmidazcﬂ@)icaxbor{imle,( 3S, IR-3 -(IH1

12 AT | < 1=yl met hyl ) cycl | ami -
- SR S 2 et i ny B somtiomieano senedopenty -

methaD)- 1H-He5-inki8as dlediedehdndndlé, " - Tri azol -1 -yl met hyQeycl opent
di ne-2-carbonitrile mal eate. .

§§I a?i noJacet lﬁi pyrroli
(2571~ gﬁ[@eq‘%u}}‘/r Hd| fledzdl oy otify2)dy8lopéntylamino]acetyl } -
pyrfdlid%e?z-éalﬁogflﬁ%m -lylmethyl] cyclo )

y

( rentyl am noJacetyl }-pyrrolidine-2-carbonitrile and
28 i1 PR E(US 38243 (1 R L2 ST AR o 1 Sy hBed] 1dmi 4-
q Colgﬁf %d o:g claim 74, where tS}ﬁig cgln)'p%ﬁﬁgdgnlt}; gg’loldc%?tg&} 4
ugr 0# e-q-catbonitilgs | R)-3-[IH 1,2, 3, 4-tetrazol -

28 sy 0@t frys BRE¥CLARERLYAN N9l jacet ¥l & i
O Lo AL rer g e e AP S BE B bl dnenstamspoaceypra-
fluoppnyrliding-2-earbesitrile; | - yl met hyl ) cycl o

anty i.n0] vl.}- pyrrolidine-2-carbonitrile,

O AL abesplanDe St vt
ylmethyl]cyclopentylamino}acetyl)pyrrolidine—Z-carbonitrile,
(25)-1-{2-[(3S,1R)-3-(2,3-Dihydro-1H-1 -indolylmethyl)cyclopentylamino]) acetyl}-
pyrrolidine-2-carbonitrile,

1-((1S,3R)-3- {2-[(28,48)-2-Cyano-4-fluoropyrrolidin-1 -yl]-2-
oxoethylamino}cyclopentylmethyl)-1H-3-indolecarbonitrile,
(25)-1-{2-[(3S,1R)-3-(2,3-Dihydro-1 H—2-isoindolylmethyl)cyclopentylamino] acetyl}-
pyrrolidine-2-carbonitrile,
(28,4S)-4—F1uoro-1-{2-[(3S,1R)-3—(1,2,3,4-tetrahydro—2-
isoquinolinylmethyl)cyclopentylamino]acetyl}pyrrolidin-z-carbonitﬁle,
@8)-1-{2-[(1 S,3R)-3-(2H-Indazol-2-ylmethyl)cyclopentyla:mino] acetyl} pyrrolidine-

and

2-carbonitrile,
(25)-1-{2-[(18S,3R)-3-(1H-Indazol-1 -ylmethyl)cyclopentylamino] acetyl} pyrrolidine-
2-carbonitrile,

(28)-1-{2-[(38,1R)-3-(1H-Benzo[d]imidazol-1-

ylmethyl)cyclopenylamino] acetyl}pyrrolidine-2-carbonitrile,
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76. The conpound of claim75, wherein the conmpound is
(2 )-1- 2 -[(3S,1i?)- 3-(I

WO Rqo/ 08625 t et raazol - | -yl met hyl ) cycl opent yl am np{EHDBE2D§/(02204
-pyrrolidine-2- carbonitril® maleate. 77. A

1 h e o) sing a conpound

(2@2 {?3??5“{}[&%?4 %3‘@:1%3]5 al;ng{'?:\nd a pharmaceutically

ylmempbﬁm)@neyi@mmowtylmmﬁmem@&mﬁ@ﬂ@ i cal

onposition acco claim 77, wheréin the

(ZE}TéT{I%E[&-ﬁJlR)T%'I@EI b&e@‘%ﬁﬂé@bﬁﬁ@%@r% ent is a carrier or
n ition that is

yh?llg{hﬁaeid%ge%rﬂ%gr rrl%&ggl E’\lﬁ)g&ilﬁ% I'%I %ﬂ?olngt%ﬁ]egf DPP-1V in a

anﬁtpbp%cemtmaﬁyadcetpmuegﬂts ¢equfi si ng admi nistering to

the subject a therapeutically effective anmobunt of a
compound according to any of clainms 1-76. 80. A nethod

for atin i c disorder, Type Il diabetes,
i npa%gam&fl%’%ggq %?Cg 8fce, inpai redy1|‘oasti ng gl ucose
.%)J % f ood i ntake di sorders, obesity, dyslipidema, or
(2P tra Ot Ry Sigép 4 Trinzadk- Isylbjeden)-2-6ydlepantylmeireddcetyl ) -
ﬁanl_fbﬂ.g ﬁﬂiﬂam stering to the subject a
y

er apeuti ca effecti ve anount of a conpound
(Z;S)Cb-éﬁ{ﬂ(m tRS) 8¢l FB1 ,204- Bt ]-1-yleth§ Doy Aopetfiadidodicetyl } -

di abetes in a subject i n need thereof

Type ||
ﬁ‘gﬁ"ie;g‘f?ﬁ Ui stering to the subject a
I | fof 3
s s e e
Pyrrohémﬁﬂgcanbm‘mlgl ucose (ii) preventing or treating

d I
OB R BT R0 A T ey Beli Pt ptestcepity
pyﬁahambagcam&m@lq@gr ession of non-insulin requiring Type
di abetes to insulin requi 5'1%21119 pe Il diabetes, (v)
..t

(2*5 ﬂ&b’é&[@é& H&S) Buhbet . 2eth Erano thszcy;ﬂomsdammoﬂgetyl}_
4- ﬁlerﬁpﬁ-Fo‘H(i%{é A9u8hitdeat ing beta cell degeneration,

as a o 0SiS O beta cells, or (vii) regulating
(mp@)et-qm(mlmmdmf N2, ETEibAA - ylﬁleﬂlyﬁ)uwlsﬁéntylammazetyl} 4-

t her eo the met hod conprising adm nistering to th

”Qﬁﬂﬂyé‘eila@e‘tzh‘&ﬂéfﬁ%‘iﬁ’t I¢:cal |y effective anount of a

28 @S‘Spp gﬁ‘ g 1@%9&2 ?ﬁl t204 %zro?g r}ghﬁ%{@jﬂgﬁ?ﬁﬁ%&mo@hcegﬂ -4-
ﬂussipe'm)hdhné-ﬂecmrbomtnle
(25,45)-4-Fluoro-1-{2-[(1R,3R)-3~(1H-1,2,4-Triazol-1-ylmethyl)cyclopentylamino]-
acetyl }pyrrolidin-2-carbonitrile,
(45)-3-{2-[(3S,1R)-3-(1H-1,2,4-Triazol-1-ylmethyl)cyclopentylamino]acetyl}-1,3-
thiazolane-4-carbonitrile,
1-[(3S)-3-Fluoropyrrolidin-1-y1]-2-[(1S,3)-3-(1H-1,2,4-Triazol-1-ylmethyl)cyclo-
pentylamino]-1-ethanone,

and pharmaceutically acceptable salts thereof.

68. A compound selected from 1-{2-[3-(1H-1,2,4-triazol-1-
ylmethyl)cyclopentylamino]acetyl }-4-fluoropyrrolidine-2-carbonitrile and

pharmaceutically acceptable salts thereof,
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di abet es, non-insulin dependent diabetes nellitus,
i npai red gl ucose honeostasis, inpaired glucose

wao odoenasee, infertility, polycystic ovary syndPOIEB2005/002204

growth disorders, frailty,1arthritis, allograft

rej [ : [ - 0 | :

A DS o ceBeebaraEa: 8. Ao BTN f G8357T:
[(3&1rR)a3r(mtm;2y4-m'mel-wilmetaylecycﬂﬂ;eaigmmina]aeétgmug nervosa,

ost eopor psi s, erglycem a, syndronme X, diabetic
ﬂ%ﬁ*ﬁ}?ﬁ%ﬁﬂﬁ%@%ﬁw phapharpeasHically pecepigblesals theseddy a

rel ated di sease, i munonodul atory di seases, or

net abol i ¢ syndrone in a subject in need thereof, the
met Wdd Therpmipsumbo fadmiméS tvérerein theacondpeusd by sehicted from

O R PRT s ol e B I e gtet eSO mopcetyl) 4
fluok @B oRdink PS¢Hrbdhiti RS hpdra@iiof@d)- | mpai red gl ucose
tolerance in order to prevent or delay the onset of

Chod-112UESH Ridpddte Ai4-driatdt legnediylicydspéntylaminefpeetl } -4-

' adm ni.steri to.dhe subject a
ﬂﬁ%ﬁ@gﬁgﬂ{ﬁ?@aﬁ%méﬁ%&e esﬂr%ﬂ?e‘ff” ofJ a compound
(zmsprq'm@ane)anwpﬂ,294-mﬁa§olm=ﬂﬁlea@1)c9cla§é&ﬁdmhw]adeB_@}-4-

manuf act ure of a_pharmaceutical conposition conprising
fluggapyroHging-2cesrbsaitiide axadedi ng to any of clainms 1-76

I utiizg al,l t l1RI 6.
O B e ARl DX GBSty -
flugepgrralidihe2rearonitiile suociiatex wherein: Y is -S(O1n -,

- - E,. or - X is 0, 1, aor 2; X is a bond,
(2%%%3 {%ﬂ%} lﬁgér(ligé‘{pﬁfnﬁwg-1d>(]'v]ffle€t¥1)wﬂ@pe[rﬁylflnmm%yl}-4—
uBATHAOHTL L9805 836AG.A0 LI onal double bond; R

IS Substituted or unsubstituted cycl oal kyl,

(25 4Dst-{2-0636d Ro3-(1A5 LB st Ttiadodd -dynethyekolbjadnky ythino]acetyl } -4-

ﬂusruobst [ {’%th e?_orb un{sr ti t%t ed cycl oal kenyl, substituted
oF PUHSUDEt T Gt Ed " ArS/PS"“8Ybsti tuted or unsubsti t ut ed

s Blky(3s, 133)13561911-y,tzgﬂrﬁazmwﬁﬁtﬂﬁ)uyaépéﬂ%%hgﬁﬁé@etyl}-4-

substituted or unsubstituted heterocyclic Ting,
fluginpyirplidined-crbaniisimhalicylateed

(25,45)-1-{2-[(3S,1R)-3~(1H-1,2,4-Triazol-1-ylmethyl)cyclopentylamino]acetyl } -4-
fluoropyrrolidine-2-carbonitrile benzenesulfonate, and
(25,45)-1-{2-[(3S,1R)-3-(1H-1,2,4-Triazol-1-ylmethyl)cyclopentylamino]acetyl } -4-

fluoropyrrolidine-2-carbonitrile naphthalene-1,5-disulfonic acid.

71. A compound selected from 1-{2-[3-(1H-1,2,4-triazol-1-
ylmethyl)cyclopentylaminoJacetyl}-pyrrolidine-2-carbonitrile and pharmaceutically

acceptable salts thereof.
72. The compound of claim 71, wherein the compound is (25)-1-{2-[(3S,1R)-
3-(1H-1,2 4-triazol-1-ylmethyl)cyclopentylamino]acetyl }-pyrrolidine-2-carbonitrile

or a pharmaceutically acceptable salt thereof.

73. The compound of claim 72 selected from



het erocycl yl al kyl , substituted or unsubstituted
heteroaryl al kyl, CN, -COOR3, - CONR3R4, -OR3, -NR3R4,

w@OeNRBEERX; R2 is hydrogen, nitrile (-CN), COCrCT/B2063002204
i sostere of a carboxylic at¥d; R and R may be the sawe

sy, 1.40E{39, Bt 3- emtﬁmhagmegﬂfew%pg%gén%g%@

?rox gano , ace
Py'é‘i" idmerhear qutré@lhﬂimddpn@mlasdll tuted or unsubstit ut ed

2 K R S G R ey op & St sty Lbr

pyrmhdimstz taib@dtridd Kyldle, Substituted or unsubstituted
cycl oal kyl, substituted or unsubstituted

5. cycl oal kyl al kl yl, substituted or unsubstituted

cyclmgal gg%ﬁ t siituted ryI
subs7?r| f&ut unﬁ%ﬁlé%tg& fui“’%%h g% [gﬁm éci;id" eg U t uted or
ylmﬁbmlb%}tcldmn@thnhﬁb]awﬂl} yrrosidiietd-Earb &l aE aﬁwg%gﬁb&ﬂfcﬁﬂy
fg{ } ring, substituted or unsubstitute
a“ﬁg d?y Rereafiyl . substituted or unsubstituted
heteroaryl al kyl, or a substituted or unsubstituted

carboxylic acid derivative, or an anal og, tautoneric
10 f or fp- Tgicanpamdrof ckllmﬁapwhéﬂmhe C(ﬁﬂl?cﬂin'dQﬂEélected from

e SRR T3 it "Bttt emqiacats

pyﬂ@lfdjﬁé-g-lcaﬂ)ohﬂﬁlestep of : coupling a conpound of the
th a compound of the formula (4) wherein

fornul a éBL
@S)-1r 2-K15.8R f’ﬁéHglr big;tetraazgl-teylmetbolypailsistnpflathib ek 1) -

rocess of claim 86, wherein -X-Rlis not
pyr{rd(ﬁcdll—ﬁ ZF&%;BBS >wherein R5 and Z are independently
15 alld-lﬂxa@)laceuﬂbmacc@tabl@ﬁalts%e@%&ﬁ R6 is substituted or
unsubstituted al kyl, substituted or unsubstituted
al kenyl, substituted or unsubstituted al kynyl,

sub%ITHé&% g%%‘d IRVS ﬁ{ﬁ%’az%@' kéugq “2 tlﬂt({%t[@s 1R)-

or unsubstit cyc

3-(lihd Lﬂ;&ﬂ*rtttmaeoil byhh@hljlrl)tgfﬁboben@lahﬁﬁd)]bé’étﬁ d-Rrolidine- c%

nsugstlfut ed aryl, substituted or unsubstitute

cartion ®substituted or
20
77. A pharmaceutical composition comprising a compound according to
any of claims 1-76 and a pharmaceutically acceptable excipient.
78.  The pharmaceutical composition according to claim 77, wherein the
pharmaceutically acceptable excipient is a carrier or diluent.
25 79. A method of treating a condition that is regulated or normalized via

inhibition of DPP-IV in a subject in need thereof comprising administering to the
subject a therapeutically effective amount of a compound according to any of claims
1-76.

80. A method for treating a metabolic disorder, Type II diabetes, impaired

30 glucose tolerance, impaired fasting glucose (IFG), food intake disorders, obesity,
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unsubstituted heteroaryl, substituted or unsubstituted
heterocyclic ring, substituted or unsubstituted

whedoenowyt| yl al kyl , or substituted or unsubstiPar/EBE2005/002204
het eroaryl al kyl, R7 is hydtxgen, hydroxy, acetyl,

11 ubsti.tuted. al k tltuted or
oSBT bE iR KSR H e nghiR kg ©
adffini2teriBBto (B SuIECCaRSaBaRRALY Sfedtive @h@uﬁﬂ &6 &Eng%ﬁnd

wherein the_coupling reaction is performed in an i1nert
aceqsflipgrie agnaf @ﬂ“@%b7%resence of a base. 89. The process

according to claim88, wherein the inert solvent is
sel ected fromtetrahydrofuran, dinmethylformam de and

di clglhoro .
o oy or OTEhRARA BPreal B MHOTERTAEALURRAR AT
comypiisieg adwaniffeneg sthembjéy drtiporhpbatical By dffecline amb@@teﬁ“a
accor to claim.8 r 90, wherein the coupling
COIPE%%IHd dén%)té’ralné’rorﬁﬁ]gnﬁﬁ St enperature ranging from
about -150C to about 1100C. 92. The process according
to claim86-90 or 91, wherein the coupling reaction is

per 82r med\ fethodlforil) latverhg Bloba tghﬁ:ots@ (ﬁmgtzen?m Y freatthy
The process accordlng to claim86-9 erein
hyperglyPemi 1) delavipe the Hrggrgﬁsumfémpﬁrrechgbmm tpksrance to Type II

d1a59t'e§) r(i\)j %ela'yﬁlg' iﬁ@ ]ﬁ(})getsﬁ% SPSom HlsRiL ?%gﬁsrfr%r@pg Iﬂglggg’cgszto

0cess accord
1nsghn gaglummmaerﬂ tlhzbetes; fpoinadasihg fiermmmiRr 6:3)/of the Rize RAL&H

cel 05 Ou%mqﬁé (5 FGE Bt FeULGESRETOURRI SBY £4AP0POROR Betk cells
or 2l A %})pé!’tﬁ@ beindubif bsticty I P5gid ﬂgn&'a eof; the method
QH | o

wed deprotection to give the conp
COTRPILRE gdl(lm)stenng to the subject a therapeutlcally effectlve amount ofa

compound according to any of claims 1-76.

83. A method of treatment and/or prophylaxis of a disease selected from
diabetes, non-insulin dependent diabetes mellitus, impaired glucose homeostasis,
impaired glucose tolerance, infertility, polycystic ovary syndrome, growth disorders,
frailty, arthritis, allograft rejection in transplantation, autoimmune diseases, AIDS,
allergic disorders, intestinal diseases, inflammatory bowel disease, obesity, anorexia
nervosa, osteoporosis, hyperglycemia, syndrome X, diabetic complications,
hyperinsulinemia, atherosclerosis or a related disease, immunomodulatory diseases, or
metabolic syndrome in a subject in need thereof, the method comprising
administering to the subject a therapeutically effective amount of a compound

according to any of claims 1-76.

84. A method of treating insulin resistant non-impaired glucose tolerance
in order to prevent or delay the onset of non-insulin dependent diabetes mellitus in a
subject comprising administering to the subject a therapeutically effective amount of a

compound according to any of claims 1-76.
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(3). 95. The process according to claim94, wherein

the coupling reaction for preparing conpound (3) is
weerboswesl in an inert solvent and in the preseCivEB2005/@2204

base. 96. The process accotding to claim95, wherein

t he gsnert ' furan

i ety 158 et for % REWEKHES of A BRAELESINEL SN ARn,
compeismgiadgixiog elcainpodid arcoling totayiofblaihe 1 ¥as@dias

sel ect ed fron1% rtiary am nes, carbonates and
PhAIACS WGy ac .54%€X 18less according to clai m94-96

or 97, wherein the coupling reaction is perforned at a
tenperature rangi ng from about -15C to about 11C0C.

99. 8Bhe py paRES fBELRPIEPARIILA of tathPb s %?tlﬁ:r%eﬁ al formula (I):
wherein the coupling reaction is perfornmed Tor about
about 1 hour to about 7 days. 10 TR& process .
according to claim94x97e 89 & in the |eaving
group L1 is selected fr rom ne, Erlorlne, i odi ne,
O t oul ene sul phonyl s an met hyl sulYphonyls. 101. A
conpound of the fornmula: R,1 X NHPGor X. m. R W (2)
(3) wherein X is a bond, cflcs al kyl, or -C (=0-; the

widgdiged line [- ] in the carbocyclic ring represents an
opti onal double bond; PGis an am no protecting group;
Rl iYsisaSEdest-CHat,deHBroru@Enbst i t ut ed cycl oal kyl ,

subst jtuted or unsubstituted cycl oal kyl akl yl
subé%#ﬁgﬁegﬁ%r unsubstituted cycl oal kenyl, substituted

or OisWeintf Of-€d alkiyy,lor -S@Het;i t ut ed or unsubstituted
aryl al kyl,  substituted or unsubstituted heteroaryl,
the dotted line [----] in the carbocyclic ring represents an optional double

bond; .

R! is substituted or unsubstituted cycloalkyl, substituted or unsubstituted
cycloalkylalklyl, substituted or unsubstituted cycloalkenyl, substituted or
unsubstituted aryl, substituted or unsubstituted arylalkyl, substituted or unsubstituted
heteroaryl, substituted or unsubstituted heterocyclic ring, substituted or unsubstituted
heterocyclylalkyl, substituted or unsubstituted heteroarylalkyl, CN, -COOR?, -
CONR’RY, -OR?, -NR*R*, or NR*COR*;

R? is hydro gen, nitrile (-CN), COOH, or an isostere of a carboxylic acid;

R’ and R* may be the same or different and are independently hydrogen, nitro,
hydroxy, cyano, formyl, acetyl, halogen, substituted or unsubstituted amino,
substituted or unsubstituted alkyl, substituted or unsubstituted alkoxy, substituted or
unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted cycloalkylalklyl, substituted or
unsubstituted cycloalkenyl, substituted or unsubstituted aryl, substituted or
unsubstituted arylalkyl, substituted or unsubstituted heteroaryl, substituted or
unsubstituted heterocyclic ring, substituted or unsubstituted heterocyclylalkyl,
substituted or unsubstituted heteroarylalkyl, or a substituted or unsubstituted

carboxylic acid derivative,

or an analog, tautomeric form, regioisomer, stereoisomer, enantiomer, diastereomer,
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substituted or unsubstituted heterocyclic ring,

substituted or unsubstituted heterocyclyl al kyl,
waamshideed ed or unsubstituted heteroaryl al kyl , P@MB2005/002204

-COOR3, - CONR3R4, -OR3, -NR3R4, or -NR3COR4; R3 and
¥ r lent |y
Poq%m?%g eﬁﬁvatrt]él“?\lr gﬁ% &t )PthrﬁfIc%ﬁt?&ﬁl %@?Tﬁ?ab?e %ait?tsg E
thﬁﬁﬂ@@@WOHmub@gﬁhQMEMOﬁr unsubstltuted am no,
ted or uted al kyl, substituted or

subst
unsubsﬁlqaﬁﬁﬁﬁﬁﬁ af?%“§%5§F¥tuted or unsubstituted
al kenyl, substituted @ Qsufstituted al kynyl,
substituted or unSLFk%tl\*/d cycl oal kyl , substit ut ed
or unsubstituted cycl oal kyl al kl yl, substltuted or
unsubsti t ut ed cycloalkeny3) substituted or
nsubstltgtgawgr substituted or unsubstituted
pim¥eed or unsubstituted het eroaryl ,
substltuted or unsubstltutﬁd het erocyclic ring,
substituted or unsubsti d heterocyclyl al kyl,
substituted or uns heteroaryl al kyl or a
substituted or unsubstituted carboxylic acid
derivative, or an analog, tautomeric form
regi oi somer, stereoisoné@ enant i oner, di astereoner,
. t t,her eof . npoun accordlng to clalm
Wh%%f? whleTing 3{0%}] tg gﬁ‘fﬁac"(’@%‘}“g REformufs(I)-wher ei n R5
and Z are independently -C(O-, -NR7, -O, or -S(O 1n
-, R6 is substituted or unsubstituted al kyl ,

sub87.i t uTkelporedsngehshisouivaskedl SeRY s not Yes,) Rilegfs or
unsubstituted al kynyl, substit ut ed orn unsubgd?lgtzﬁtﬁe’d

Whetoll} oal kyl, substituted or unsubstituted

9 I t ut ed
gg};?gﬁdlz%rﬁiémépf stl%ltcgg e %T’tsugzgﬁ(ﬁ)@g :ryl

istsubsiduted oummbstttuted taH@l aubdtihtsy br uﬁ%ﬁhbﬁithfeblt ﬁﬁ'engri
mb%ﬁ? st itu ep Fﬁ-?k L substituted or unsubstitut

er ot )‘}Bf‘t gt lonyb sebstiteted obpnsyhsitaied icyeloaliiyl,
subbigfudee yifsubs@tulen! o cféﬁlk%z!‘alﬂg} ) sﬁlﬂgtﬁgﬁeﬁ 9 HH&%Q&&Jtetduqty%%alkenyl

heteroarylalk I, R7 is r oX ace
subgtifltedior Hﬁwswtedmsﬂbmhstmﬂt@id)raﬂnkqhstltumfd a‘yhﬁiyl ts}ubﬁﬁut‘éﬂ or

unsHE‘s?lng% hét&lo%%t %ujésct)%ted or unsu%stltufed %eterocy%lqg rnclig,I s?lbs%tutled or
unsubstituted heterocyclylalkyl, or substituted or unsubstituted heteroarylalkyl,

sub

R is hydrogen, hydroxy, acetyl, substituted or unsubstituted alkyl, or
substituted or unsubstituted alkoxy,

mis0, 1, or2, and

dis 0, 1, or 2.

88.  The process according to claim 86 or 87, wherein the coupling reaction

is performed in an inert solvent and in the presence of a base.

89.  The process according to claim 88, wherein the inert solvent is selected

from tetrahydrofuran, dimethylformamide and dichloromethane.
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103. A conpound according to claim 101 or 102, wherein
the conpound is selected from
W@ 1696/048255) - 3- i V- BOC- Am nocycl opent ane- 1- car POKEBR0EK02204
(1 SR, 3RS) - 3- N- BOC- Ami nocycldpent ane-1| -carbonitril e;
(15/99, 3i TR preced: - | ret.h anj de;
|'S, 3i ?) - 3- N BOG %ﬁ%ﬁ%}‘cﬁ Ho%@n%@f#%% W@?ﬂ%%%& 1syplected
fro] tsruqryiaminespyarigriatas epd hydentdes.met hyl ~ cyani de; 2- Di azo-
-[ (I ,3i?)-3-NBOC-am nocycl opentyl]- 1-ethanone;
-[( 1S, 3R) - 3-JV- BOC- am nocycl opentyl ] acetic acid;
- [

1S, RV _ani | t - 1- et hanol ;
o §9|1 5 3%@% g%&%é%%&%t@&i%%&%ﬁ?@@{ Aéi, qure?n thaenc(c))upling
reagemispssiolthahataaemperatire ?an?in’é)ﬁ&n about -15°C to about 110°C.

- BOC- am nocycl opentyl ] et hyl cyani de;

(27-1-[(15K, 3i?5)-3-iV
|.yret hy] ] pyrrolidi ne-2-car boxam de;

- BOg» am pocycl opent
(25Y°1 - %ﬁqce%%ﬁc%ésnggw IBOE-9ArPd c wbersin the coupling
reactiont iy ipeefoiestyiol IO Gbdd Dotz i de: IV
- Benzyl oxy-(3S/?,11i ?5) - Jvf?lgs&-ag&gtrrz %ag%ycl opent an- |
- car boxam de; JVI -Phenyl- N3-[( 1,3/0-3
-JV§ OC% 1 nocycl opent yl met hy”ur ea;
L2 .&;ﬂaééié4- ?l]oﬂ%ﬁs ;gﬁﬁigyz QIVFl]l B?fﬁtox ?F,?xi)/hé}ein the leaving group
i ROREME , -
- N- BOC- am noc:yglil épen%iygqne{}ﬁ%r%ﬁ%ﬂe% sulphonyls and O-methyl
sulptagis( | i ?, 3i ?) - 3- benzyl cycl o rentan-1 -am ne;
2- met hoxyphenyl - (15
r,3i ?)-3-iV-BOC am nocycl opent yl met hanone; JVI
-B i3, 3i.2)-3-(2-npet hoxybenzyl ) cycl opent an- |
. a%g'l-:](e; % ﬂr‘?%&?&fmﬂﬁ@g) é%lm %@52 )or ¥3, Wlferein the compound of
formtllhi(3zie biephrea byt s LA Ra P REY: i ne;
[ -JV-BOC-(3"S' , |i ?I;ﬂ- [gg( 3-%h| orogpr opy ?g f onam donet hy
| )cycl opent yl ami ne; X HRG ?) - 3- (|
, 1- di oxo~2-i sot hi azol i yl met hyl ) cycl opent yl am ne;
JVI -BOC-(3S, |i?)-3-Mrpholinonethylcycl opentyl am ne;
Ni - B}CI:— (3<Si ?, | (1),
whefsin ) is3% ledvi A cl opent yl ani ne;
Ni - BOC- ( 35' #ggf%gd)” 3! {%ﬁf}l@g‘?‘ﬁ‘%@dﬁ% SBEGEr | eyl et hy! )
cycl opentyl am ne; _, X NHPG
N7-BOC- (36" i 2, |i ?'5 - 3- {4-/Cyanopi peri di neyl net hyl ) cycl o
pent yl anmre;

NN P

)
wherein PG is a protecting group, followed by deprotection to give the compound of
formula (3):
R1 ,X\@/NHQ
3).
95.  The process according to claim 94, wherein the coupling reaction for

preparing compound (3) is performed in an inert solvent and in the presence of a base.

96.  The process according to claim 95, wherein the inert solvent is selected

from tetrahydrofuran, dimethylformamide and dichloromethane.
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JVI - BOC- (3SR, | i ?5) - 3- (4- Benzyl pi per azi nonet hyl ) cycl ope
ntyl am ne; JVI -BOC- (

wa 3)08My063s (4- Phenyl pi per azi nomet hyl ) cycl opent aPE€T/1B2005/002204
1-am ne; JVI-BOC (3,1i7?)-31312, 5-di net hyl - |
-1 -pyrrol yl met hyl ) cycl opentyl am ne; 7Vl - BOC- (3
1Sr 97 ?) -The(Ro@ynanrsotding Wlalm 95 or 96, wherien the base is selected

fr4°%ri 3 BN LARSISREIhaRiqE; IV BOC (SSi7

1-yl net hyl ) cycl opentyl am ne; JVI -BOC (I

S, 3R)-3-(1H 1-pyrazol yl net hyQcycl opent an- 1-am ne;

JVI -BOC- (T8, grodeps dechididg ﬂdﬁldﬂz@ﬁl 96 pedNywhersio ltiopentplihgam

ine; M~BOC (3SR IRS)-3 -( o
reafnpﬁqlw@arylle thipmpetAtS 5@1&% gﬁwioumlé&“t ahgut 110°C.

ri?,1i?5)-3-(2-Butyl -4-chl oro-5-fornyl -|

-1 -imdazol yl methyl) cycl opentyl am ne; JVI -BOC (

1SR, g8RS) ~Fhe(ppodtsPitioytdidy ©N18609A9T ¥ADY, whdrkin the coupling

1-im dazol yI'net hyl) cyc entyl am ne;

readption BOmrforsrel for3ibogt abguy hﬁgurwp eewol days.
-im dazol -1 -yl nmet hyl)cycl o rentyl am ne; JVI - BOC- (
| R, 38) 3-(4,5-Dicyano- | Himdazol- 1-ylmethyl)cycl ope

at
ygﬁ@) eﬂt %r&é%‘s éc!cgrdm anz%fun&% P7 or |99 W egc)e/l(r:l tl(l)eplgﬁwg% group
L! -1amlaeed Trvin-tB&aine] chlorine, iodine, O- toulene sulphonyls and O-methyl
3i?2)-3-(li/-1,2,3-tri azoI -l-ylmetliyl)cycl opentan-| -
Pheé;, M B(I:—(S"li ?) - 3- (5- (4- Fl uor ophenyl ) - 2
-1,2,3,4-tetrazol - 2-yl net hyl ) cycl opentyl am ne; N
-BOCG-(3,S, |i?)-3-(2,3 -Di hydro-
I H 1l‘dlnd0A)ébl'ﬂi?blmd| ofeyetfepentan- l-amine; | - | - -
- BOC- am nocycl opent yl net hyy-1 -S-indol ecarbonitrile;
M BOC- (35',1i7?)-3-(2, 3-di hydro- |
- 2-isondol yl net hyl ) cycl opentan-1-anine; N
-BOC-(3S,IR-3-(1 ,2,3 A
A-tetrahydro”-i soqw p/olx t QMpeycl opent an- 1-ami ne;
N - BOC- (16
r, 3i ?)-3-(2Hi ndazol - 2-yl methyl ) cycl%pent an- | - ani ne;

N X ( 3i ?)-3-(l Hindazol - 1-ylnmethyl)cyclo
R%nt%éﬁ?ne Nl -BOC- | - -

| H Ben Al m dazol -1 -yl met hy*cycl opent yl ad® ne;

NI -BOC—[(35

r,li ?)-3-(2!—?—?3enzo[\]][| ,2,3]triazol -1-ylnmethyl)cycl ope
whdrginamre;

Nl - BOC- [ (2H-Benzo[<|[| 2,3]triazol -2-yl ne

thy|¥é%f)%ndr Qn‘%ﬂ r -C (=0)-;

t . ﬁ{huorg%%g%rtl Ahee 11? ﬁf%)’c%h;?)%‘?m@i‘?ﬁg epPRERS%ABHEShal double
bohdS- Ani nocycl opent ane-1|-carbonitrile trfluoroacetate;

PG is an amino protecting group;,

R! is a substituted or unsubstituted cycloalkyl, substituted or unsubstituted
cycloalkylaklyl, substituted or unsubstituted cycloalkenyl, substituted or unsubstituted
aryl, substituted or unsubstituted arylalkyl, substituted or unsubstituted heteroaryl,
substituted or unsubstituted heterocyclic ring, substituted or unsubstituted
heterocyclylalkyl, substituted or unsubstituted heteroarylalkyl, CN, -COOR?, -
CONR®RY, -OR?, -NR*R?, or -NR*COR*;

R® and R* may be the same or different and are independently hydrogen, nitro,
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(1 SR, 3RS) - 3- Am nocycl opent yl met hyl cyani de
p-tol uenesul fonate; (I, 3i?)-3-Am nocycl opentyl net hyl
we y@niods2p- t ol uenesul fonate; (| PCT/IB2005/002204
S, 3i ?)-3- Ami nocycl opent yl Mt hyl cyani de
tr| fl uor oacet at e;

hydogy; loyangifarmyd, aertylokalegemperhsiitiest onrnsehstifterbamino,

sul%)srjitfgtl)eg %¥ tql?%l%st‘?b}l%g a,l,l%l sgb%c}\ﬁutﬁg é)r up S&Bgﬁttutefl lﬁ%‘% ﬁubstltute]d or
unﬂm‘tﬁ",ﬁﬁﬁe@ allkaxil sititted 6 Luﬁﬁlﬁstﬁutbd gheiyg; s@tifjed od - [ (

unS@?sumd avclenllnd cypbsiypied oy masbsBAd Ggtoatiylaliil. suksfituted or
ungﬁll?sﬂ'nﬂg&; C)fc%alﬂ?é?lgl %Hl%sft @%81’ urﬁlubstﬁﬁt@& %Xéﬁb%ﬁéﬂted orl RS) S

oxam de tri or oacet at e;
unbihbsﬂh&éky hrylalkyl substituted or unsubstltuted heteroaryl, substituted or

unﬁl;s% 1% @}:qf())ﬁ_ 1&3’?@2% yﬁ‘lfu(t) dec?rt su Stl'tl}{[e(l Heterocyclylalkyl
sui(\%%t[lt(e& or u§éu%¥t1t%teﬁ" %f&&@ﬁléﬁéyp BENEsTRADY s @Rtituted
?) - 3-benzyl cycl opentan- 1-am ne;
ca(l:lom?hé;adi)idﬁm(/a}wet hoxybenzyl )cycl opentan-1 -am ne
trlflluoro cet at ?%'8% diast
or & a8alog, BROLFEF| ;?P%‘PWFS’ SEOH B T a R gpaer diastereomer,
orlshlt tHepgyroacet ate; . . o
(3"S',1i?)-3-(1,1-Di oxo-2-isothiazolidinyl nethyl)cyclo
pentylanmine trifluoroacetate; (3

r,li?)-3-Mrpliolinomethylcyclo rentyl am
trl If] r o%&@fe’ﬁlf’%“ | etqg:qupnquo ¢laim 101, Whgre?n -X—?{ is not (CHz)dRS—

ﬁ sk Met hyl pi per azi nomet hyl ) cycl opentyl am ne
‘;‘V uoroacet ate; (35ri I i S) 3- (4- Cyanopi peri

d| n amitbyﬂe)m@mﬂenquﬂyycemj -nNRT, 1 ®4, 0or(E)et, at e;
(35ri¢

JS} - ‘57165{1‘%‘?9@ 87 wsphstitwetratia syhsiitited anygprbiitptgd alkenyl,

suEﬁtitHeHQﬁ* aadLatutd dilynyl, substituted or unsubstituted c%/cloalkyl
?) - 3- (4- Phenyl pi'pérazi nonet hyl ) cycl opent yl am ne

Sub$tltflt€d®n’ onsbstituted almlﬂylwbgtltgtedlOﬁﬁnWBht{utqd/&yplopl}(enyl
suggtguye:drcr)%;nqélb)(sé%%g aaggln %L}QS {ﬂlltel & utnrsﬁlgs HRLLP é?r%Fah%ﬁ Substituted or
unsqu}hﬁ;E@dli Ihl;)tgﬁd_aﬂ’s?t ﬁhbﬂtg?élalge Plﬁf_»iﬂoﬁﬁﬁfﬁdﬂﬁtdrd)(f}icﬁe rageabsaiteted or
nsulpgﬂttptgql hpteggcp@yhyq%} (gy @pl@,sfglgﬁ@@ prwisHbstituted heteroarylalkyl,

ryr o SRR D BB S p i e et st o e
sub&&uteldlo?)méhb(shmtddmﬂcta@pl yI nmet hyl ) cycl opent yl am ne

trifl uoroacetate (351 ?,117?5)-3-(I
H- 4-1R18 PoLs o Britghz ol yI et hyl ) cycl opent yl ani ne

tl\/[ I( ]CB&S%éqlr i '?gf( 2- But yl - 4- chl or 0- 5- hydr oxynet hyl - |
Hl-im dazol ylmetliyl) cycl opentyl am ne;
103. A compound according to claim 101 or 102, wherein the compound is
selected from
(1SR,3RS)-3-N-BOC-Aminocyclopentane-1-carboxamide;
(1SR,3RS)-3-N-BOC-Aminocyclopentane-1-carbonitrile;
(1SR,3RS)-3-N-BOC-Aminocyclopentylmethyl cyanide;
(1S,3R)-3-N-BOC-Aminocyclopentylmethyl cyanide;
N1-BOC-(3R,15)-Aminocyclopentylmethyl cyanide;
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(3SR, I R$)-3 -(2-n-Butyl -4-chl oro-5-hydroxymnet hyl -
| H 1-i m dazol yl nefliyl)cycl o pentyl am ne
wao piobusedacet ate; (1S'i ,3i ) PCT/IB2005/002204
-3-(2-n-Butyl - 4-chl or o- 5- c¥&no- I H 1-i m dazol yl met hyCcy
cl opentyl amne trifluoroacetate; (I i
2-D3aZ2S) {(359@8-]Dmﬁmﬂmddybhpd&2]@-l 1-¢thanone;

@F%%NEE&%Q agloent m ?ﬁace 1Ezfaél%ioroacet at e;

@01@39@230}« “BOQ afihdb mbgaﬁgﬂ]qp&mlwam ne

| uor oacet at e;

2-pLSZR)-B-N1BQC:- amanCalszelﬂy13}¢thﬁltm9thmullfmt an-| - am ne
Z glgﬂq'ﬁﬁgﬁmlgoc% OPe%t%’QFthP’l ?iaﬁ'hdtehyl ) cycl opent an- 1 -

(28)- mq(m kJ&iTe; 4 N@@Caﬁhﬁnocyclopentylmethyl]pyrrohdlne 2- carboxam1de
&D %183 (Sdééf FI uoropheny
- (zlSé? C=Amipogisl ﬁ@ﬂn}ﬂ%b@pfé]pwphﬁmr?eyl cyanide;
2 I
Nt @eb%*ig%% cyc o%eénct %Ir?n)ui&a‘{é l%ﬁgm uor ongd;é-ét at e;
Nl -P[héﬂ1y18173 [{llSBR)%SdWBmﬁmhlmgcibyémﬁhﬁyﬁy]l]ulrea
N —g%,4 Ipxgl%)reo%ﬁ ?)gll\lg hly}'(eﬁl{g-r I-]f\fl- EIOa%(l:lggcycfopentylmethyl]urea
I | -
O bRy ARG T | - am ne
N1 BC&%}IK 8R)-atpgurydezidpsogurbiming] nmet hyl ) cycl opent an- |
' i fl o .

i b OB RSB anipo Rl RO EPEIT an- 1 - ani ne
NIJB(5¢J€PR QR&?I(QIn%th&iybenzyl)c%/clo entan-1-amine;

3- (I Hi ndazol 3/ ‘é@’iﬂs ycl opentan-| - ami ne
NhB@ ﬁ%?fbé@@t%{%rfhl(@@l ingybine ethidBé’ﬁ]P@FntX]aiTﬁﬂ@azol

1N R S5 AR BRI RER] Hefiytamine:

1-ANyBOeL-3isyl D) 3ydl, pﬂ@ﬁb%Lla@mmeolﬁdmlehgeﬂm)agabp&rﬁylamﬁne-
Benzo tri
N g‘ﬁﬂc‘ﬁ‘wzﬁ% ﬁ&?@b@lg}oﬁﬁgml‘}/ﬁi%eﬂ@lwmﬂ uor oacet at e. 104.

NP HOCRIMRISERL AN b Vot b loptalythndiel, T
NIBOBCESR,3BK)-3- (@Sﬁ&o@iﬂﬂdﬁpl,pﬁmdmé'ylmﬂqﬂ)cyclopentylamlne
IO TR R et iy eI Rlaminty |

Nt -@K@f(ﬁsﬁ 1R$S-G1-Bed4idip er%mﬁof'ﬁé‘éh@?}%dopen‘a/lamme

yl met hy”~cycl opent yl am ne;
N. 1-(BQC A1938)-F 1(4-3h@1134plm‘31y21n9mhﬁhb’))eyd0mm hnmmp, am ne;

N1-BOC-(3S,1R)-3-(2,5-dimethyl-1H-1-pyrrolylmethyl)cyclopentylamine;
N1-BOC-(35,1R)-3-(2-Cyano-1H-pyrrol-1-ylmethyl)cyclopentylamine;
N1-BOC-(3SR,1RS)-3-(2-Cyano-1 H-pyrrol-1-ylmethyl)cyclopentylamine;
N1-BOC-(18,3R)-3-(1H-1-pyrazolylmethyl)cyclopentan-1-amine;
N1-BOC-(3S,1R)-3-(1H-Imidazolylmethyl)cyclopentylamine;
N1-BOC-(3SR,1RS)-3-(1 H-4-Nitro-1-imidazolylmethyl)cyclopentylamine;
N1-BOC-(35R,1RS)-3-(2-Butyl-4-chloro-5-formyl-1H-1-imidazolylmethyl)
cyclopentylamine;
N1-BOC-(1SR,3RS)-3-(2-n-butyl-4-chloro-5-cyano-1H-1-imidazolylmethyl)
cyclopentylamine;
N1-BOC-(1SR,3RS)-3-(4,5-Dicyano-1H-imidazol-1-ylmethyl)cyclopentylamine;
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JVI - BOC- (35,11 7?)-3-[1
-1,2,3,4-tetraazol -1 -yl net hyl ] cycl opent yl am ne;
W@ 1®s08)6231- (1 H- 1, 2, 4-tri azol - PCT/IB2005/002204
1-yl nethyl ) -2-cycl openten-134-am ne trifl uoroacet at e;
(3SR, IRS)S-(IH 1,2,4-Triazo

NILBOIGRLRSS) b (5B eyt dfimidazali I nstigdssclapertylamine;

NG S 2 Y tinee kg iy Bpinnyriany mine:
—B'dd (‘FH%Q@(@IQ;Z 1- ﬁﬁz@)lsi %&étﬂyl?éyo?op‘én‘fﬁhl 1a&fine;
1-yl met hyl”) cycl opentyl am ne trifluoroacetat e;
NT( BOL- G?rS?M)Si-(SLH Elugraphtfwl)BrZHrl 2.3 Artetrerdir yleggnbsesioan-
:ilmne trifluoroacetate; or (3SIR-1H 1,2,3
Pen@' Yfaazol - 1-ylmethyl] cycl opentyl ani ne
N1-BJd-@y, raceta ®ihydro-1H-1-indolylmethyl)cyclopentan-1-amine;

1-[(1S,3R)-3-N-BOC-aminocyclopentylmethyl]-1H-3-indolecarbonitrile;
N1-BOC-(3S5,1R)-3-(2,3-dihydro-1H-2-isoindolylmethyl)cyclopentan-1-amine;
N1-BOC-(3S,1R)-3-(1,2,3 ,4-tetrahydro-2-isoquinolinylmethyl)cyclopentan-1-amine;
N1-BOC-(18,3R)-3-(2H-indazol-2-ylmethyl)cyclopentan-1-amine;

N1 —BOC-( 15,3R)-3-(1 H-indazol-1-ylmethyl)cyclopentan-1-amine;
N1-BOC-(3S,1R)-3-(1H-Benzo[dlimidazol-1-ylmethyl)cyclopentylamine;
N1-BOC-[(3S,1R)-3-(2H-Benzo[d][1,2,3]triazol-1-ylmethyl)cyclopentylamine;
N1-BOC-[(3S,1R)-3-(2H-Benzo[d][1,2,3]triazol-2-ylmethyl)cyclopentylamine;
(1SR,3RS)-3-Aminocyclopentane-1-carboxamide trifluoroacetate;
(1SR,3RS)-3-Aminocyclopentane-1-carbonitrile trfluoroacetate;
(1SR,3RS)-3-Aminocyclopentylmethyl cyanide p-toluenesulfonate;
(1S,3R)-3-Aminocyclopentylmethyl cyanide p-toluenesulfonate;
(18,3R)-3-Aminocyclopentylmethyl cyanide trifluoroacetate;
2-[(1R,3R)-3-aminocyclopentyl]ethyl cyanide trifluoroacetate;
(25)-1-[(1SR,3RS)-3-aminocyclopentylmethyl]pyrrolidine-2-carboxamide-p-toluene
sulfonate;

(25)-1-[(1SR,3RS)-3-Aminocyclopentylcarbonyl|pyrrolidin-2-yl cyanidep-toluene

sulfonate;

- N1-Benzyloxy-(3SR,1RS)-3-aminocyclopentan-1-carboxamide trifluoroacetate;

N1-Phenyl-N3-[(1S,3R)-3-aminocyclopentylmethyljurea;
N1-(2,4-Difluorophenyl)-N3-[(1S,3R)-3-N-aminocyclopentylmethyl Jurea;
(1R,3R)-3-benzylcyclopentan-1-amine;
(1R,3R)-3-(2-methoxybenzyl)cyclopentan-1-amine trifluoroacetate;
(3SR,1RS)-3-(3-Thiazolidenylmethyl)cyclopentylamine trifluoroacetate;
(3S,1R)-3-(1,1-Dioxo-2-isothiazolidinylmethyl)cyclopentylamine trifluoroacetate;
(3S,1R)-3-Morpholinomethylcyclopentylamine trifluoroacetate;
(3SR,1RS)-3-(4-Methylpiperazinomethyl)cyclopentylamine trifluoroacetate;
(3SR, 1RS)-3-(4-Cyanopiperidineylmethyl)cyclopentylamine trifluoroacetate;
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(3SR,1RS)-3-(4-Benzylpiperazinomethyl)cyclopentylamine trifluoroacetate;
(1S,3R)-3-(4-Phenylpiperazinomethyl)cyclopentylamine trifluoroacetate;
(3S,1R)-3-(2,5-dimethyl-1 H-1-pyrrolylmethyl)cyclopentylamine trifluoroacetate;
(3S,1R)-3-(2-Cyano-1H-pyrrol-1-ylmethyl)cyclopentylamine trifluoroacetate;
(3SR,1RS)-3-(2-Cyano-1H-pyrrol-1-ylmethyl)cyclopentylamine trifluoroacetate;
(18,3R)-3-(1H-1-pyrazolylmethyl)cyclopentan-1-amine trifluoroacetate;
(3S,1R)-3-(1 H-Imidazolylmethyl)cyclopentylamine trifluoroacetate;

(3SR,1RS)-3-(1 H-4-Nitro-1-Imidazolylmethyl)cyclopentylamine trifluoroacetate;
N1-(3SR,1RS)-3-(2-Butyl-4-chloro-5-hydroxymethyl-1H-1-imidazolylmethyl)
cyclopentylamine;
(3SR,1RS)-3-(2-n-Butyl-4-chloro-5-hydroxymethyl-1H-1-imidazolylmethyl)cyclo
pentylamine trifluoroacetate;
(1SR,3RS)-3-(2-n-Butyl-4-chloro-5-cyano-1H-1-imidazolylmethyl)cyclopentyl amine
trifluoroacetate;
(LSR,3RS)-3-(4,5-Dicyano-1H-imidazol-1-ylmethyl)cyclopentylamine
trifluoroacetate;

(1R,3S5)-3-(4,5-Dicyano-1H-imidazol-1-ylmethyl)cyclopentylamine trifluoroacetate;
(18,3R)-3-(2H-1,2,3-triazol-2-ylmethyl)cyclopentan-1-amine trifluoroacetate;
(15,3R)-3-(1H-1,2,3-triazol-1-ylmethyl)cyclopentan-1-amine trifluoroacetate;
(3S,1R)-3-(5-(4-Fluorophenyl)-2H,1,2,3 4-tetrazol-2-ylmethyl)cyclopentylamine
trifluoroacetate;

(35,1R)-3-(2,3-Dihydro- 1 H-1-indolylmethyl)cyclopentan-1-amine trifluoro-acetate;
1-[(18,3R)-3-aminocyclopentylmethyl]-1H-3-indolecarbonitrile trifluoroacetate;
(35,1R)-3-(2,3-dihydro-1 H-2-isoindolylmethyl)cyclopentan-1-amine trifluoroacetate;
(3S,1R)-3-(1,2,3 4-tetrahydro-2-isoquinolinylmethyl)cyclopentan-1-amine
trifluoroacetate;

(1S,3R)-3-(2H-indazol-2-ylmethyl)cyclopentan-1-amine trifluoroacetate;
(18,3R)-3-(1H-indazol-1-ylmethyl)cyclopentan-1 _amine trifluoroacetate;
(35,1R)-3-(1H-Benzo[d]imidazol-1-ylmethyl)cyclopentylamine trifluoroacetate;
(3S,1R)-3-(2H-benzo[d][1,2,3]triazol-1-ylmethyl)cyclopentylamine trifluoroacetate;
or

(3S,1R)-3-(2H-Benzo[d][1,2,3 ]triazol-2-ylmethyl)cyclopentylamine trifluoroacetate.
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104. A compound selected from

N1-BOC-(1S,4R)-4-(1H-1,2 4-triazol-1-ylmethyl)-2-cyclopenten-1-amine;
N1-BOC-(3SR,1RS)-3-(1H-1,2,4-Triazol-1-ylmethyl)cyclopentylamine;
N1-BOC-(3S,1R)-3-(1H-1,2,4-Triazol-1-ylmethyl)cyclopentylamine;
N1-BOC-(3R,18)-3-(1H-1,2,4-Triazol-1-ylmethyl)cyclopentylamine;
N1-BOC-(1R,3R)-3-(1H-1,2,4-Triazol-1-ylmethyl)cyclopentan-1-amine;
N1-BOC-(3S,1R)-3-[1H-1,2,3 4-tetraazol-1-ylmethyl]cyclopentylamine;
(1S,4R)-4-(1 H-1,2 4-triazol-1-ylmethyl)-2-cyclopenten-1-amine trifluoroacetate;
(3SR,1RS)-3-(1H-1,2,4-Triazol-1-ylmethyl)cyclopentylamine trifluoroacetate;
(35,1R)-3-(1H-1,2,4-Triazol-1-ylmethyl)cyclopentylamine trifluoroacetate;
(3R,15)-3-(1H-1,2,4-Triazol-1-ylmethyl)cyclopentylamine trifluoroacetate;
(1R,3R)-3-(1H-1,2,4-Triazol-1-ylmethyl)cyclopentan-1-amine trifluoroacetate; or
(3S,1R)-1H-1,2,3 ,4-Tetraazol-1-ylmethyl]cyclopentylamine trifluoroacetate.



