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| NHI Bl TORS, . . PHARMACEUTI CAL COVPCSI TI ONS CONTAI NI NG THEM ~ AND PROCESS FOR
THEI R PREWM%’W@ [1] This applicatjon clainms the bendfGHIB3905002304

Provi sional Application No. 60/618,182, filed Cctober 12, 2004, Indian

Pat ent Application No. 1096/ MUM 2004, 10 filed October 12, 2004, U. S

Provi si onal Application No. 60/635, 266, filed Decenber 10; 2004 and I ndi an
Pat ent Application No. 1332/ MUNV2004, filed Decenber 14, 2004, all of which

are hereby inc ' ' 15 [2] The
o R AR
phar naceut i i It . sthem and
met hods for treati ANND PROCESS ROR THEIRPRERARATION=! i zed vi a
inhibition of DPP-1V (such as Type Il diabetes). 20 Background of the

I nventd on [3] Diabetes generally refers to a di sease process derived from
multiple causative factors and characterized by el evated | evels of plasna
gl ucose or hyperglycema in the fasting state or after adm nistration of

gl ucose during[gn ofals apglicktioneldimb eHetepefit GU.S. Pesvidionat Mpplicationadst r ol | ed
hypergl ycem a 1s associated with 25 increased and premature norbidity and

nortal i t y60/618,602,48adQetabeyl 22094, Indinntatend ipplicaticnsNocl QAOAMMUMZAOH r ect | y

apol i opr Bfed oo o cPvRionh SouliBlibn N, HORE 26 Do Poabr,c.c.
Patients v§;t700By&aR] B baterts ApElidatibn Nd) 2188 2AMUMYS0®A SFel6d Deekmbér 14,
macr ovasucl ar and m crovascul ar conplications, including coronary heart

di sease, 2004 el ofwhigheare persbnincomoraiediby tifereBeee, hypertensi on, nephropat hy,
neuropat hy, and retinopathy. Therefore, therapeutic control of glucose
honeostasis, |ipid nmetabolism and hypertension are inportant in the

clinical %ﬁ! nt rand ﬁr eat nent of diabetes nellitus. WO 2006/ 040625
PCT/ 1 B200 g&'—em%ere are two generally recogni zed forns of

di abetes, Type an I : i es: a :

[ nsulellfl- dep_endgr]t dﬁgge]%rggseﬂkéﬂeﬁ ?JI% r?]]a%?ﬁo) &lsgﬁgr?\t@ﬁme  (DPP-IV)

inhibitors, pharmaceutical compositions containing them, methods of preparing them,

and methods for treating a condition that is regulated or normalized via inhibition of
DPP-IV (such as Type II diabetes).

20 Background of the Invention

[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

25 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,

30 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.



produce little or no insulin, the hornone which regul ates gl ucose
utilizatign. In Type Il diabetes (also known as non-insulin dependent

di abet es W¥Wf/9@ | DDM) ) patients 5 often have pl asma RCEUA2D05/00220¢] s t hat
are the sane or even el evated conpared to nondi abetic subjects; however,
these patients have devel oped a resistance to the insulin stinulating
effect on glucgse &ﬂ&’eréhfyt‘évdg’ehéﬁﬂkg&agh Red PRmTRAiAbRERY] Type ISBAIL ThVE ,
ti ssues, which are nuscle, liver anhd adi pose tissues, and the plasma insulin
| evel s, whyped ditleeiest (@3p kamowni asdnfulinedepenidentdiabetes meitohdDDM))qatiestsl | nsul i n
resistance. .10 .lpsulin,resistance is not primarily due to a dimni shed
nunber of PP S pEag e, B dommate W pisbresen elfepRougEaRoniRdvRg def ect
that 1's ngigidb@fes PISPKRIVAPAS noblinSullrRipSAQERE iabltes hidfithd (NIDEARRfatikGCSS
results ininsufficient insulin activation of glucose uptake;”" oxidation and
st or adge i oftemukaeeplasia iimsuliaclentle thatsare ithe seqpe exséven eévatédoodmpired itm  adi pose
ti ssue and aqf ,gl.ucose production and secretion . in the liver. 15 [ The

tvat | abi etk ooy Beypuery fhelf msBeus Baxh dexelBeE s ieistingh deh

substanti kW A¥o Vi aonh e hZE thetdnalikAt iP | I; ysi cal
exerci se %%1%% rb%&gﬁ%ﬂ?{%négﬁfcﬁ 0él\i glzﬁgcr)‘{? ﬁ\&tggge g}elt gg}%@i esﬁv% F[&%rlgs#angl cally

i nprove t seasitive lsdues, witioldird mnscle,diwep hndadipost tissuedyiand theeplasmatnsuinvery poor
because o Il -entrenched , sedentary lifestyles and excess food

consunpt i %ﬁ%é@%@c@lﬁ‘@ » §F¢ Wé‘bfggle%??t Oy %‘F QFPW%%‘B%@@ 155151888 at ed

fat. qlfcreas ] V?n{n‘:aﬁ | AR uliE: B |
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st i mul at etotdpost-isnlin esvecpior Gimiidg defect thatds adeystmnderstoed! This resistdnee thy
injection of insulin when sulphqnyl ;ijr_eas, or |itini becone ineffective,

can resul BSYlp FESROMSTYPNESHESHES 41 i cifftgRSWio AV AHBM sl BRIFAeQUPtALS,
 nsull -1 SRbHANGR MoRRMCH mid0UE Rl HANRAR Rk QiSR! oF ApolQds R asma

gl ucose can result m ni stration insulin or 1 nsulin secretagogues
(sul f onyl adipess tissuerand lof iglucbskeprodactidnand sewretemsiadhé Bverl of i nsulin resistance

due to the ev hi gher plasma insulin_|evels can occur, Biguani des can

i ncr dase insul '53 s’glﬂfs?‘faﬂbg]gﬁqa%@tﬁ f%gWﬁ?Ei‘ﬁ]éet%WlE h@ﬁwgﬁ%@ gl ycem a.
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[6] Gitazones (i.e., 5-bepzylthiazolidine-2,4-djones) are a nore recently
descr i bedoanios, 6pplizassy ttFPRBRTE 8 VATY PRRT %Pﬁ%?ﬁwﬂﬁnm@eéynpt ons

Sensi 11 vi (e 1edIes RS ARRRISoIRRAR, BOGoNIK BESRAS Sohiitd len
20  amounts of saturated fat. Increasing the plasma level of insulin by administration of
sulfonylureas (e.g. tolbutamide and glipizide) or meglitinide, which stimulate the

pancreatic B-cells to secrete more insulin, and/or by injection of insulin when

sulphonylureas or meglitinide become ineffective, can result in insulin concentrations

high enough to stimulate insulin-resistance tissues. However dangerously low levels

25  of plasma glucose can result from administration of insulin 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

30  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,



|l iver and adi pose tissue in several aninmal nodels of Type Il diabetes
resulting in partial or conplete correction of the elevated plasma | evels
of gl ucosWORMWEBA62S occurrence of hypogl ycem a. The gl i tPepm6osidogdos ar €
currently marketed are agonists of tke peroxi sone proliferator activated
receptor (PPAR), prinmarily the PPAR-gamma 5 subtype. PPAR—ganma agonismis

Phat s UbeE Bk 8 B PREDH dolnd Rolel® op tBe N SHpePS R boing

tested fqfarfidlest oBple®S cdtetioh! oflitiabeleQstcdSlaid Nbvelss offglhtiRe Withhia, ganmma
or delta subtype, or a conbination of these, and in many cases are

cheni cal |qccunr¢nosrcér¥0'p0glmngﬂa4 The ghtagor(es that arg n@yeralyemndaeted are agonists
t hi azol i dinedi ones Ser,i

occurred Wi'tHP ?81‘?83’5?’ 1’5%8%’? §f%‘§at%ﬁr8§¥§§rc(b? f’%@ I?f?‘gﬁ%lﬁf%e F%ﬁ%f qlét?ﬂ have

treat 'Sents%b 8. PRARL %éﬂﬁﬁsﬁgoﬂiﬁﬂ Q8. g ehéiﬁﬂzcbemvéd ety Mdspbhdible for the
al pha- gl ucosi dase i nhibitors (e.g., acrabose) andgﬁrotel n tyrosine

phosphat dewprawd insain s@sitizatipwithalr is. observe@ willo thso glithgonesaiNesres BBAR bi t or s of

t he di t d P- d

i n\e/eslt ngatgl 8% @eﬁ?rﬁ aeS“?%LetSteﬁagpﬁ‘@a%eé‘?L?f 'J]DyEe Ikéhgbtef ﬁ?ﬁsﬁlgﬁsaﬁsﬁﬁgtn egr and
par ti cul afihva, BaRfnd br b0 SikSpe, R c&ﬁﬁmﬁﬂ&f@f ﬁlesé’\Qndgﬁfﬂﬁﬁ %ase8(3r88/ 19998,

U S. Patent RO, 5,939,560, Bloorg. Med. Chem Lett. 6(10):1163-1166 (1996),

and Bi oor@lem!@lly(zhﬁmentétom gH(aZQt)esz(T%W&e(m%ﬁazohthaeﬁonﬁiﬁeﬂmss of
DPP- I nhi'bi fors in nt of di a sed on the fact
Chat 15pP. ¥ fi S5 408 Lk o Bers Qratidwith oo PRAR e ek &P 1) and
gastric i 9Ey peptide (G@P). GP-1 and G P are incretins and are

pr oduced ood is consuned. The incretins stinulate production of
i nsulin. Inhi b[7ﬂ| orOther DRtnhénts Iaeadmderoltd/estrgaaee,dlncﬂmhng \tegtatnoent ofith he

I ncretins h| tn results ncreas 5 effectiveness. of the
increti nsalph? ?Fﬁ‘faé '-H%‘%H?@d i Gff3 Se o Prr? Hﬁaﬂ%‘?sé’gg. S¢-BPP- | v
i nhi bi ti opTPbASEhRbRKsESUl IS in an increased | evel of seruminsulin.

Advant ageousl y,” since the incretins are produced by the body only when food
is @&énsuned, [BPP- |Coripduinds thab are ishibiorsed facdipeptidyl petidasetV (l2PI€Vel of

| t te t h as b t | s, whi | ead t
excossi vty HGRD) GBavSh st A4 B4 JOgreLnay doveninm BRsAe Rty g
t her ef or e, &xRER! @P'dia%eﬂe&‘cﬁﬁf‘gngrrdocﬁgak'ﬂg‘i ge ypeMit *aﬁ’ébfeteb”%@a?drngxﬂ}ﬁe wads of

hypogl ycem a, which is a dan effect associated w'th the use of
insulin 5%4@3296@%98/199% oVed FRixt INo.i 69839560 Biawrg Mede it oketbet t er

treatment , of . HALRkE 1095, 208 Hioore od Cam Lo G 2%573% 748 (1996). The
20  usefulness of DPP-IV inhibitors in the treatment of Type II diabetes is based on the
fact that DPP-IV in vivo readily inactivates glucagon like peptide-1 (GLP-1) and

gastric inhibitory peptide (GIP). GLP-1 and GIP are incretins and are produced 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
25  effectiveness of the incretins in stimulating production of insulin by the pancreas.
DPP-1IV 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
30  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. l



4 [9] Shown bel ow are DPP-1V inhibitors which have reached advanced stages
of human ¢clinical trials: ~CO2H ~I ~ N-N~N~ N .aH NS J' NC U O TTTCN O
HeCc A BYOSBIA0RE 0 cN C [10] Fornulas A, B, and Car PCRIBRPGS092204

NVP- DPP- 728, Probi odrug P32/98, 5 and Novartis NVP-LAF-237, respectively.

O her anti-diabetic agents are described in W 2003/084940, JMC (2003)
46(13): 2774- 2789, 1 AL s 11, 155,
VO 00/ 34241, 183 QoYL Belov? fre 52})1%’2?%%%&%1% %}Sgﬁgjggdﬁ%gth‘g% Qpl i cation
Publ i cat i stageblof huirRa? OlddiedlGRAO:, | nt er nat i onal Pat ent Publication No.

W02002/ 0384541, and U.S. Patent Publication, 10 No. 2004/0072892 di scl ose

cyanopyrrolidine derivatives havi DPP- 1 \{_nhi bi ti on cﬁi vity. According
to US 2004/0072892, t B have tfhgl fogmul a: | Z\ Hy Rz _NR3
X R4 NC wherein: ijig a hal atom M Rydroxylo,gfoup, an al koxy group
having 1 to 5 car b¥# 15 atons or an al kyl oup having 1 to 5 carbon atons;

R2 is a hydrogen atom a hdalogen atom a hydroxylB group, an al koxy group

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

R1 and RZ together f an OX?%F hydr oxyi m no group, an al koxyi m no group
h

having 1 to 5 carbog r al kyl i dene group having 1 to 5 carbon
atons; 20 R3 and R4 dre each @rogen atom a hal ogen atom a hydroxyl
group, an al koxy group having 1°to 5 carbon atons or an al kyl group havi ng
1 to 5 carbon atons, or R3@mnd R4 together form an oxo, a hydroxyim no

group, an al kopyl MR las A, B, and C are Novartis NVP-DPP-728, Probiodrug P32/98,
5 and Novartis NVP-LAF-237, respectively. Other anti-diabetic agents are described in
WO 2003/084940, JMC (2003) 46(13):2774-2789, WO 03/037327, EP 1354882 Al,
U.S. Patent No. 6,011,155, WO 00/34241, and U.S. Patent No. 6,166,063.
[11] Japanese Patent Application Publication No. JP 2004-26820,
]'.ntérnational Patent Publication No. W02002/0384541, and U.S. Patent Publication
10  No. 2004/0072892 disclose cyanopyrrolidine derivatives having DPP-IV inhibition
activity. According to US 2004/0072892, these compounds have the formula:

R
Z\N—-—Y R2
H >’N R3 _
NC

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

wherein:

15 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;

20 , 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;



group having 1 to 5 carbon atons or an al kyl i dene group having 1 to 5 carbon
atons; X_is an oxygen atomor a sulfur atom WD 2006/ 040625

PCT/ | B200B/ 996255 v | s - C5R6- (wherein R5 and R6 ar e ROTAB2eN590204
different, and are each a hydrogen afom a hal ogen atom an optionally
substituted al kyl group having 1 to 10 carbon atons or an optionally

substi tuted al ¥eRylcSHFOuphAEK R ad RS ot RALRAE oRdPfiBrbnt, 4Bl ar&RAER,CRIRLO-
(wherein R7, R‘g?ﬁRQ andeR}IlD are the sane or %{l‘?fferent,nénd eaéch a % hydr ogen
atom a hhaydrogen sompa dialogen afpm, analptipnalybsubstiutedchliaylkgrovghavipg hdeilfg 1 to
10 carbon ons, or R7 and t ther with the carbon omto which they
Are. it aERERH RO OB AN SRR S GRS AP GOUy e s L4 [ REhY HEho 3 1o 8
carbon at R 'RAICIORM- Okt RADRY RP Uhe R'CYe! RALAROYE dBferith, 4AVdaBY a4 1O 8
car bon at ons, aﬁm optig%*y SU’bSt’I!RtUt e?]t bi cycl o%ﬁfy* group aviangaS to 10
car borp at ydrogenr atem, alfalogehiateralol yn splisndllyusubstitotedyatkyl sgrramthving dutp havi ng 5

to 10 carbon atons) and IS dr Qgen .at gm or, an optional.l.,y .substituted
Kyl or ol ChBORrOmS, & RD nd R eslonuh e Seraiain S aUHE WYL HCL he
nitrogen aiRMd ﬁ%@&&%y%ﬁ&ﬁﬂté@%&ﬁ%&%ﬂﬁg 5 a8l chibon Whsthd, t ut ed

cyclic amno grou ng 2°to 10 car’bon at pharmaceutical ly
accept abl an suptibnalhersabdtituted ¢ycRjalkéngl gRatpe havidgp#i watdi oarbPobatomat iann Nos.
2004/ 0121964 d u£004/ 0259843 ﬁfi ﬁ(:l ose, conpounds gf %;ue formula: R2 Rl
R3, ~, H ) ~ontongfly psupstitpted, Bicyclo roup havig 19 0caRo9ms 2ms;| €5 2Bony | |

al kyl-gar bon . - 2,

(1, %%ﬁ d%{dggléfg@éﬁgut%ﬁ%&ﬁﬁéﬁéﬁgg@gﬁéﬁ%%ﬁi% ga Pc?itooxgﬁgél ane, Rl is

al k?)xyialkklyl : a.leiyhihkydltdgleh(a?ﬂmmyh,opﬁgl&tﬁ]mdlu}zstthteﬂrn?dtyl %blipelllwﬁng atylial kyl ,
cycl oa ,. cycl oa a cyano, 0a , . hal oa] kenyl ,
hgterocy)é?f’éé‘l’fiﬁrtp@so?yY )r/% w}thggepqgogxfmatgga e cﬁ&%ﬁyﬁaéﬁﬁq}‘)‘?‘lhydrogen,

2l koxyal ki @ bklona) SEMcBLIRMoino XRROBMY 2 (£Y6 LBBbK MBS} 0 27y

aryl al kyl erocyc etero
pharmaceutically acceptable salt thereof.
15 " [12] U.S. Patent Application Publication Nos. 2004/0121964 and
2004/0259843 disclose compounds of the formula:
R2 R1
R~ >\
N X
N
O
R
where
X is CH,, CHF, or CF,,
20 R is alkylcarbonyl, alkylcarbonyl, cyano, heterocyclecarbonyl, R4RsNC(O)-,

B(ORg)s, (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,

25 R; and Rj3 are independently hydrogen, alkoxyalkyl, alkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkylalkyl, aryl, arylalkyl, heterocycle, heterocyclealkyl, or
hydoxyalkyl; or R; and Rs 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

30  applications, these compounds inhibit DPP-IV and are useful for the prevention or



hydoxyal kyl; or R2 and R3 taken together wth the atonms to which they are
attached HJorma articular nono or bicyclic heterocycle, and R4 and R5 are
i ndependefit qipoﬂw Pgen, alkyl, or arylalkyl. According tRCEHR200502204

appl i cations, these conmpounds inhibit ®OPP- 1V and are useful for the
prevention or WO 2006/ 040625 PCT/ 1 B2005/ 002204 6 treat ment of di abetes

(especi al {ryqthieot hm%t%@%@ﬁehall@)’%é@lYQﬁ’d&&), SyRiRAdd sul i nem a,
obesity, atherosclerosis vari'ous i rumunono af or drseases ’[ 13]
| nt er nat rbymmmemtaapbmywhemlm@y@ﬂmgumume@i waepodisedses. of t he

aryl or neter g3y Tiepnal Bttt B RPRCA P77 ARCces, GaBbeiibunas

i nhi bit DOFRhé Wrakth are useful for the prevention or treatnent of diabetes,
hypergl ycem a, syndrome X, hyperinsulinem a, obesit satiety disorders,

at heroscl erosi s, and various inmuno | peasgs. 10 Summary of the

| nvention [ 14] The present i nvention/rel conpounds useful as
di peptidyl peptidase |7 toPPO \Dbi ormula: O R2
Rt.XNH-J~N 6 Y (9 1re|n Yis Nsconl| -c], cHF, or -CF2;
ms0,1,0r2; Xis a bond,“e&"-C5 al kyl (eHg ~QHZ-),{or -C(=0)-: the dotted
line [----] in the carbocyclrc ring represents an (pti onal double 20 bond;

R is 5subst ituted or unsubstituted cycloal kyl, subgtituted or unsubstituted

wltere A is a particular monocyclic or bicyclic aryl or heteroaryl group. According to
the application, these compounds inhibit DPP-IV and are useful for the prevention or
treatment of diabetes, hyperglycemia, syndrome X, hyperinsulinemia, obesity, satiety
disorders, atherosclerosis, and various immunomodulatory diseases.

10

Summary of the Invention

[14] The present invention relates to novel compounds useful as dipeptidyl
peptidase IV (DPP-IV) inhibitors of the formula:

0 R?
R1/X\@/NHJ,\L/S

Y
)
15  wherein:

Y is -S(O)y, -CHa-, CHF, or -CFy;

mis 0, 1, or2;

X is abond, C;-Cs alkyl (e.g., -CH»-), or -C(=0)-;

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

20  bond;

R! is substituted or unsubstituted cycloalkyl, substituted or unsubstituted
cycloalkylalkyl, substituted or unsubstituted cycloalkenyl, substituted or unsubstituted
aryl, subsﬁtuted or unsubstituted arylalkyl, substituted or unsubstituted heteroaryl,
substituted or unsubstituted heterocyclic ring, substituted or unsubstituted

25  heterocyclylalkyl, substituted or unsubstituted heteroarylalkyl, CN, -COOR?,
CONR’RY, -OR?, -NR’R?, or NR*COR%;



cycl oal kyl al kyl , substituted or unsubstituted cycl oal kenyl, substituted or
unsubstitubed aryl, substituted or unsubstituted aryl al kyl, substituted or
unsubst i tW é&mﬁ@WéPoaryl, substituted or unsubstitut ed PRE(IBRWSAHERILC ri ng,
substituted or unsubstituted 25 heterdcyclylal kyl, substituted or
unsubstituted heteroarylal kyl, CN, -COOR3, CONR3R4, -OR3, -NR3R4, or

NRSCOR4; WO 206k B ¢@E28n, RGddd, BRIOE] §0239¢kterd o carbokWiil @@L Fuck¥ano, COOH, or
an i sostere of a carboxylic acjd such3a4s SO3H, , B % PO3R3R4,
SO2NR3R4, S@&, IGONOH, B( BOsR EQEMR, R, i oues CQERS, ;~and R3 and

R4 may b fa i{fxrent and are independently hydrogen, nitro, 5
hydr oxy, %g@gﬁ%ﬁ’ggF%P@d&{;%% hal ogen, substituted or unsubstituted am no,
substituted orRugmUbsthiy bé B satle)or diffstaftant W defend BRIPBYdrbsng ditd), Koxy,

substituted or unsubstituted al kenyl, substituted or unsubstituted al kynyl,
subst bt uthydrany, eyesebierntylt edicetyt| balbgsr, | substitwtad: @r eensybstifnted baminout ed

| oal kyl al kv bst.j . uhst | |.oal keny| bst | d
Chsubet | raipaitep oF UnSishtthed ol SHESHENEH of Bampeiibtey TeoPA bRt 't bt ed
or unsubsinstitiafed et QueALY | subsHdsbd t B egnRibstitied UBkinklit edbérbraoGYCl i C

ring, substituted or unsubstituted heterocyclylal kyl, " "'substituted or

unsubst i tunsebstinded cyclealkyll kybstibrted os ubsibstituteddcystoallndalkgl isubstideted oar boxyl i ¢
aci d derivative and anal.ogs, prodrugs, tautoperic forns, reqioisoners,

st er eoi sd‘]’t’é?l%s?ﬁ%‘gﬁ(gnﬂ%%ﬁ%,yl’diS&E%&P@ﬁn@?sWﬁﬁéﬁ%h@sﬁ%%@, R oxi des,
and 135 phsivsaaged | £9laliyl2GaBRitaRl € of ahrdsabdtiteee OhetelohBll, ARBSKtHIEAI ok O ONe
enbodi nent, -X-Rl is not -(CH2)4R5-Z-R6, wherein R5 and Z are independently

-CQ(O) -, -uusgbstinged lsterogyaticmringResubstitutddstort unsdstfutadn hetero¢ycliladiylal kyl |
substitute r. ynsubstituted al kenyl ubstitut.e r .unsubstij tuted al kynyl ,
substit utsélgStﬁﬂltegngﬁbgqsﬁ’i ."é'sdcbﬁﬁelg’é'pﬂﬁqc?l %o02sdB t‘ﬁﬁ‘i e o‘imsﬂf?%%'btg‘?i t ut ed
cycl oal kydaghdsylic agiddaérivatite hrdr anklspdd pEddiuse dafonBbifd fs@my | regidisbilets, ut ed or

unsubstituted aryl, substituted or unsubstituted arill al kyl , “substituted or
unsubst i tatereeisomersr enantiomess;bdiasteraosttrsr pelpmatphsi tsalvateshe¥-exisiey.cland ri ng,

subst it uted or nsubst i ed erocyclyl al kyl, or substituted or
unsuﬁylls:‘t i tiﬁfﬁ‘aaﬁgﬁ ﬁﬁ@gﬁﬁfﬁlg%ﬁf’éhydr ogen, hydroxy, acetyl, substituted
or unsubstit ug[frd] ?"Kéﬂordiﬁ%to S il SARSTs 6B SWIBHIRCLL-RY, whétemmy .
m sO, 1, or 2, an 5d| s0, 1, or 2. .
R® and Z are independently -C(O)-, -NR', -O-, or -S(O) -,
R® is substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl,
substituted or unsubstituted alkynyl, substituted or unsubstituted cycloalkyl,
20  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, or substituted or unsubstituted heteroarylalkyl,
R’ is hydrogen, hydroxy, acetyl, substituted or unsubstituted alkyl, or
25  substituted or unsubstituted alkoxy,
mis 0, 1, or 2, and
dis 0, 1, or 2.
According to another embodiment, -X-R! is not

o) F O
i ~ g N
s, N N " N 1,
e O Oy
H 2 2 2 H 2 Or
H O

N (/A
VS
30 H X




According to another enbodinent, -X-Rl is not OFOHO N 3 I \ HHNH
elHor HONN 30 HW 2006/ 040625 PCT/1B2005/ 002204 8 [16] Preferred is
where X i%¥020060M0625[ 17] Further preferred is where X i s PCEAB20050023¢4 Furt her
preferred is where Xis -CH2-CH2-. [18] Further preferred is where X is
-C(=0)-. 5 [20] Further preferred is where Y is CH2. [21] Further preferred

is where Y is (@df. Profdrrddus whefe Xie€4B6ndkd is where RL is chosen from cyano,
substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl,

substituted or[17hsuButther prefarredhistvetase Kas -€Hei-ng, - NR3COR4, or - NR3R4,
wherein R3 and be t salre .or dj nt and are independently

sel ected from H?irgg e P ETY ﬁtvgber%#olﬁngyﬁg‘?]?’(m ed al koxy, substituted or
unsubstituted pg)NOFuShdp préfetiéEl viers XS0t ed cycl oal kyl, substituted
or unsubstituted aryl or substituted or unsubstituted arylal kyl. For

i nstarfice, R3 al¥®] RaFvuher peefetred isavhereY igCGther ent and i ndependent |y sel ect ed
from hydrogen ubst it uted. or.,unsubs{i.t al koxy, or substituted or
unsubsti t ut ed mno?u?t%erfﬁ%’fnﬂﬁst e?ﬁ‘_&&ﬁ?ed is when R- represents - NR3R4,
wherein R3 andLﬁf} FBdthe? Prefefred A5 Byikre R'f fse6iRRbn Fofh ¥yend, NABRAGRAN Y _
sel ected from hydrogen or the group F/ F or 20 [24] Further preferred is

when R1 repsubstinted arfirabsitmteding uasubstiBiiecheteroaryleybiduted or sasubstitutadi f f er ent
o e | BASROIRTShy NBEEHES b R RS RL 105 B Y o
10  different and are independently selected from hydrogen, substituted or unsubstituted
alkoxy, substituted or unsubstituted amino, substituted or unsubstituted cycloalkyl,
substituted or unsubstituted aryl or substituted or unsubstituted arylalkyl. For
instance, R® and R* may be the same or different and independently selected from
hydrogen, substituted or unsubstituted alkoxy, or substituted or unsubstituted amino.

15 ‘ [23] Further preferred is when R! represents -NR®R*, wherein R?® and R*
may be the same or different and are independently selected from hydrogen or the
group
A
B F @\ O ,71, /
X X °
F : :
g 2 3 H ] O ord
20 [24] Further preferred is when R! represents -NR*COR* 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



[25] Further preferred is where R is. chosen from W) 2006/ 040625

PCT/ 1 B2005/ 002204 9 Na~a ~ s CH3 er . cNcontd. ONH2 CN "~~ 0\50
* N SS NWOOOARE0E2S3C- N N /~ ~~------~~ CN 0 NG, - (L- /RCINB008(082204/ N 3
N NN CH3 NCO2NNCCNHOH2CNN & / NVVGI N~V NAN- W CNN
NN/ rNNNp; NN-NN\V N .nss C-NNW Nor 5. [26] Further preferred
Is where Rl is a cyano group. §

siielV ot

td.
on Os_ NH;
N NP
N/z' N/k'l, S N——g (——\/_3 HeC—N N-—%
’ ’ ’ ’ ON ’
Ot O OO O
CHg
/ \ — — =
N —$ _ N—S | \/N——é ¢ ~3
ozu‘j/\ NG CN o HOH,C L/L\q }N\‘/‘—\"
= N
o b—ﬁ, I)\/v LA
PN == /N\ n=N
O D D D
4, =
~O—~r Oy 0
N=N N N
N
O O (o=
N Y
}\/V‘ , , or S\/J

[26] Further preferred is where R! is a cyano group.
[27] Further preferred is where R! is a phenyl group.
[28] Further preferred is where R' is a 2-methoxy-phenyl group.
[29] Further preferred is where R! is a 3-cyano-indol-1yl group.
10 [30] Further preferred is where R! is a 1,2,3,4 tetrahydro-isoquinolin-2-yl
group.



[27] Further preferred is where R is a phenyl group. [28] Further preferred
I S where R?Q)IS a 2- et hoxy- phenyl group. [29] Further preferred is where R
is a 3- cygv 2006849629 yl group. 10 [30] Further preferred PEIIHISOIRD4i s a
1,2,3,4 tetrahydro i soqui nolin-2-yl ~ & oup. WO 2006/ 040625 PCT/ | B2005/ 002204
10 [31] Further preferred is where R is a N-4 substituted piperazin-|-yl

group. [32] Ry hepydieehestensd isﬁnﬁ@?@kblstahw\&uﬂst&uﬁatpﬁﬁe&'% 11 b, - 4

substituted piperazin-l1-yl is nmethyl. [33] Further preferred is where the
N-4 substituenf32]n t‘f"nahetpreﬁarmdtlstwhemmeﬂ\lﬁr pibstatpent-in-the N-4 quhsityled [ 34]
Furt her preferreldlls eie the N-4 substituent in the N-4 substituted

pi perazmlﬁ’er;??51 FIHEMEWY: [35] Further preferred is where R is

i mdazol -1 -yl .[33] 36fyHet @reneaffé %éﬁqhewmbalﬂ?emuﬁ tﬁe%ui shBéti%&th 1-yl.
10 [ 37] Further preferre s where R is norpholin- 1 -yl 38] Further

preferEredplperazmdrﬂlﬁhensr14 nrtro i mdazol -1-yl. [39] Further preferred is
where R is 4- er|d referr s, where R i
4- car boxami do- @ﬂ?olf ﬁlerre‘ll [l%ﬁhe‘llgutg Iiﬂ S&B tB?‘FéB ti"g(i\f/j\'ﬁesrl?gg@tegs

3-thi azol glambin ] lﬁ[%]z .urther preferred is where R is

2- cyano- pgllgjol |]3i r]ill -y .yi[:43] Further preferred is where R is

1, 1- Di oxo-i sot BiS;azoFmﬂienpiefyﬂred{s&djerd:&ﬁslimidapolef-@rlred is where R is

2- Butyl - 4chI005 r hyl - JAH-im [ 45] Further preferred
is where R |s3f B ‘g‘ﬂ‘qp ?%F‘S?%ISB” O1sqfi2 ir'rlii’ézol 1-yl. [46] Further
preferged i's ﬁl{,rgi [ A47] Further preferred is
\/\/nergL S 2 é%‘{é@%ﬁtfﬁﬁ%%%@é@dﬁt " Further preferred is
where R is 2I—E3IS§3an@:ﬂ1e[r13rei“eﬁ¢disnwl&Z@R i34y1h1tro-1{rﬂ<9izoFm-ryﬂher preferred is

where R is 2 I met hyl - | Further preferred is where R
is 2|—|—1,2,3,4-f?33§1ra5‘i‘81312’r Pn'e @ %Rtﬁér % ﬂ‘é’ﬁ)v\,here R is

5- (4- Fl uor ophepity ) - Btdtler prefedted fs%l{e?gﬁl 1s21-é'4rboxa1mdo-pyr011dm-1-yl.
[41] Further preferred is where R' is 3-thiazol-1-yl.
15 ' [42] Further preferred is where R is 2-cyano-pyrolidin-1-yl.
[43] Further preferred is where R! is 1,1-Dioxo-isothiazolidin-2-yl.
[44] Further prefgned is where R! is 2-Butyl-4-chloro-5-hydroxymethyl-

1H-imidazol-1-yl.
[45] Further preferred is where R! is 2-Butyl-4-chloro-5-cyano-1H-
20  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-y1.
[48] * Further preferred is where R! is 2H-benzo[d][1,2,3] triazol-2-y1.
[49] Further preferred is where R is 2,5-dimethyl-1H-azol-1-yl.
| 25 , [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.
30 _ [54] Further preferred is where R! is 1H-pyrazol-1-yl
[55] Further preferred is where R’ is 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-yl



[52] Further preferred is where R is 4,5-dicyano-|IHimdazol-1-yl. [53]
Further preferred is where R is 2-Cyano-1H azol-1-yl. 30 [54] Further
preferred %ZWMO@ZN is 1H pyrazol -1-yl [55] Further pP€f/@20e50022040here R
is 1,2,3 triazol-1-yl. [56] Further Pteferred is where R is 1,2,3
triazol-2-yl. [57] Further preferred is where R is 1Hindazol- 1 -yl.

[ 58] Furt her er J i i - 006/ 040625

PCT/ | B2005/ 00%5811 Qﬁ%gﬁ. Furt ?yrheibef%gﬂegﬁjg%ﬁ?g%\%gﬁdoﬁy?s 2,3

di hydr o- 1 H i nd@0} 1 Mefﬁﬁdfeﬁmiﬁhﬂmrﬂbﬂsé;&«ﬁhydm-lﬂ@o@d@l—%ﬁ 2,3

di hydro- I Hi soj ndol - 2-yl 61]. Furt her, pr yed is where R is -NR3R4. [62]
Furt her preferllf6é1dj i%“rﬂ%épﬁ(fﬁféqléwwzl [(63] Further preferred is where
R3 is hydrogenggn [ : ol ¢ R4 is hydrogen. [65]
Further pref e?[r%lj IS egpg&%eﬁéwﬁ{gﬁes.ﬁ?\g%?kmrther preferred is where R4
is 2,4 difluro6ahi | Further pfeficttedds mitess Rbisdfydrogesl i s where R2 is hydrogen. 10
[68] Further preferred is ere is a cyano (-CN) group. [69] Further
preferred is wiéle E‘H&eﬁﬁ’ﬁ @'ﬁeqlﬁﬁéle{QRﬂS%Y 8fhe carbocyclic ring

represents a [ : ed .15. where the carbocyclic ring of
formula (1) dgggflno Q{hggﬁ{eg%lﬁ&égwggé%lga%%% s. 15 [71] The cycl opent ane or
cycl opent ene rﬂ66P| im;rﬂiﬁptdf@-re{di)smiagkﬁgz,zsaimtd-mﬁﬂé,s at its 1 and 3

positions can fa into a cis or trans, geonetry. Because the carbon atons

at the 1 and 3[66])siEﬂ@@épfﬂf%ﬂ@iﬁw@le?e]@%%md@ﬂﬁn-be up to 2 pairs of

enan;ioorrer S. Tl%g ﬁff%rﬁig.rgfé?eﬁ%%@g@”ifs a}cgﬁjolr){é@%}ﬁr&dngnventi on may be

prepared as a f ngl stereomer or a m . stereonmers (for
exanpl e, a racpd] c Firlter peoferréDisSulidie e @pirRd dine$i-e4] @0 HRY Carbatyclit ¥hpir es of
di astereoners are within the scope of this invention. The conpounds of the
present |ipEsentdnberd, al so include one or nore additional asymretrically

and i n oach cadl! i nEHRE prsfisst FOGE U GhRE Uk A5 b afla @ UESIR UL

st er eoi soggatdin ahPddudlé behdgnant i omers and di astereoners and their mxtures,

including 25 racem c m xtures. o
15 * [711 The cyclopentane or cyclopentene ring in formula (I) bearing

substituents at its 1 and 3 positions can 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).
20  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
25  racemic mixtures.
[72] According to one preferred embodiment, the compound of the present
invention has the formula (I-A):
O O©CN
R! /\O/ H\/U\ N /g
LY
I-4)
30  where
Y is CH; or CHF, and



[ 72] According to one preferred enbodi ment, the conpound of the present

I nvention _has the fornmula (I-A): HOCN Rl'-~-Nv ( 6 Y [/ (I-A 30 where Y
is CH2 orWeRRI/MPMRSWO 2006/ 040625 PCT/ | B2005/ 002204 12 PRI/IB2005/042304 t ut ed or
unsubstituted aryl, substituted or unBubstituted heteroaryl, substituted or
unsubsti tuted heterocyclic ring. Preferably, Rl is a substituted or
unsubsti t ut ed gii L850 | ' ed or
unsubst ¢ ut od ® it (PADEE Bl RhbARuR 0 EEed oo hsbetu ARk

at t ached stilsstitdted roe namisobigituted Hebeeodyclio mimpunPréferablighR a iniat sulgttutad om i n t he
heteroaryl or heterocyclic ring. Non- Limting exanples of suitable nitrogen

cont ai ni Ngsuh@tlmt@slcplénog@n Ppﬁg@m&ﬁqte@amhc %‘lﬂt%? Fubgitnied o Jsybstified

SUP 1t SR e SRS, L L BTt 1
HOH2G; NC cbﬂcngo%d" thebugh ¥ HitroherNatony in /thdNhdterddP-oSh&terocyclit @gN- NohN |\

~llo \~ |/
limiting examples of suitable nitrogen containing heterocyclic rings, nitrogen

containing heteroaryl and substituted or unsubstituted aryl groups include:

é/N/sl EN/ LLL: S\/_—\-/N—g Es(/ _3 HsC—N C/\N——g
Ot O OO Ot

Ot O D D

N/ N
CHs
ON \c CN HOH,C “/"\_. NG/
E/\“_g ﬁ—% /Z' ﬂ\/\/ I )\/\/
~/ Naw/ cl N/ cl
PN = = N\ N=N
N\QN/N_E N§N/N_§ ,;N/N_g h N"‘%
N i# N/'q"L. =
4 \N/ Ci\N N—
F'——< >——<N== ,\{ C[N} , N/ \N/ g
pve

Preferably, R! is



FNci" LLNV I \~~M \' NNNN-~CC |I ~OCH8 CN Preferably, R is WO
2006/ 0406%@ PCT/ 182005/ 002204 '13 CH3 NC N-; ~-\N-~ cx7 N~/ ~ LNCH3 / |
VWN N N Y 2900/pdoe Nz%-/ According to one enbodi ment, BRCT/EB20B§0022¢cor di ng
to another embodiment, Y is CHF. [738According to a nore preferred
enbodi nent, the conpound has the 5 fornmula (1-B): HOCN RL/'I.\.NN6 Y
(I-B) where Y andﬂR are defined as, in the precedi ng paragraph [72] [74]

er

According to ano ¥ nore pr'é@erregl mbodi ment ~#\he cenpound has 10/ e
formula (I-C) 0 CN RNV;ILN(I-C) wher'¢ Y areefi ned”asin

t he precedi ng pa h [72]. J/75] \Repr esent atiiie/conpoundp
i nvention ar cifided 15 heow AThep present | Mention s not/be
construed to beN imted toCt’hem N[ 7
(1SR 3RS)-3-{2-[ ('28)-2-Cyanopyrrolidin-1-yl]-2-oxoethyl am no
cycl opent ane-1 - car boxam de

N _N
(S e 17

/ or l N——

N Nax

L

According to one embodiment, Y is CH;. According to another embodiment, Y is
CHF.
[73] According to a more preferred embodiment, the compound has the
5 formula (I-B):
O CN
R! -~ "".@\\‘H\/U\ N
. LY
(-B)
where Y and R! are defined as in the preceding paragraph [72]
[74] According to another more preferred embodiment, the compound has
10  the formula (I-C):
G CN
R1/\Q’H \/U\N%
LY
-0
where Y and R are defined as in the preceding paragraph [72].
[75] Representative compounds of the present invention are specified
15 below. The present invention should not be construed to be limited to them.
[76] (1SR,3RS)-3-{2-[(2S)-2-Cyanopyrrolidin-1-yl]-2-oxoethylamino
cyclopentane-1-carboxamide
[771  (28)-1-{2-[(3SR,1RS)-3-Cyanocyclopentylamino]acetyl }-2-
pyrrolidinecarbonitrile
20 [78] (28)-1-{2-[(3SR,1RS)-3-Cyanomethylcyclopentylamino]acetyl }-2-
pyrrolidine carbonitrile



[77] (2 S)-1-{2-[(3SR 1RS) - 3-Cyanocycl opentyl am no] acetyl) -2-
pyrrolidinecarbonitrile 20 [78]

(2S) - 1- { 2VPEBLH496S) - 3- Cyanonet hyl cycl opent yl ani no] acet JCGT/IB2005003264 i di ne
carbonitrile WD 2006/ 040625 PCT/ | B2008/ 002204 14' [79]

(2S)-1-{2-[(3S, lR) 3 Q/anorret hyl cycl opentyl am no] acetyl } - 2-
pyrrolidinecar . b

(25)-1-{2-[ (3S. )- AL (BfBs i c3yg Spent fl?'r?}or?gf’ta}'é%?molacewl} 2

pyr rol i di pprelidmevatbonitelenydr ochl ori de 5 [ 81]

(25)-1-{2-[(3 ) &q%l ?ig-g@%q)k)cy(cjyaﬂ) ome yllcynl ellta ?Et oiacet_yl}-Z-

pyrrolidinecar

2S, 45) - 142 (1]&3 I I tyl tyl}-4-
1£I uor o2 2- %/rr??li) I di necgqu{)oﬁi tri i e l 8%{0(82?2831-31[?{ 20][ ?g%{ }
fSI) 3- (B/gnorret hﬁﬂlgyc(Zﬂ)eln@-l[(tam,@}?gﬁmwcﬁﬂ)pentylmnino]acetyl}-2-

uor o- rr | arpbonitrile

3-((1R SRE%I{AZM[CP%Q € 2-Cyano-4-fluoropyrrolidin-1-yl]-2- oxoethylanino }
cycl opentyl) pr

(39 1 ( (1R s SO B G TOS AR Gyanomettyleycjopentylgnino]acetyl)-+-
(())ég;at Pyl(zziﬂ?‘(igg’l? %ilgg)nﬁgéqafzbsomh) heyl ) pyrroli fll ge 2- carboxam de 15 [ 86]

- 2- Cyanopyrrol i

yl car bonyl ]-cycl®pent3s hd?i@%i%»fﬁywq%ﬁw@e@aﬂmoaww-ﬁ 87]

NI -Belrgyl ﬁéfro(i@?h % dth S) 2-cyanopyrrolidin-1-yl]-2- oxoethyl am no}
-cyclopen ane- car boxam

N1- Phenyl - N3- ( [84$, SR)((IR, {sR)-B({za)(zszA,s),@emmu -4-dluotbpyriblidin-1-34]-20
oxoet hyl am no} - cycl opentyl nmet hyl ) urea [ 89]
N - (2, 4- DPWW%W@%%@QH%B@XPI@@W@HZ [ (2S)-2-cyanopyrrolidin-I-

(25 a9 2.1 [Tk SROLHIRPREG RN Cmfoniliia 11>

f 1 uor opyr bﬂdwdﬂ@bﬂd&nﬂto)}éydtoiwnt}denﬁﬁylﬁlﬁ’hbl1dﬁ8rz4@}bcﬁtaﬁh&@r o-1-{2-[ (1R 3R) - 3-(2-
met hox benzyl cycl opentyl am nol acet yl E yrrolidi ne-2- car bonitrile [92]
(29) - ]1 {2-[(3R GjRS 23-1-@-{(3SR,1RS)-3-25)-2-Cyanopyrrolidin-1-

Thi azol i d&,ﬂ% Hﬁﬁ&l&p@ﬁﬁ}léﬁ?ﬁgj Xée"i’yq}MO?lﬁﬁlteﬂ éarﬂéfxﬁ&ﬁjs' di ne-2-carbonitrile
[87] N1-Benzyloxy-(1SR,3RS)-3-{2-[(2S)-2-cyanopyrrolidin-1-yl]-2-
oxoethylamino }-cyclopentane- 1-carboxamide
[88] N1-Phenyl-N3-((1S,3R)-3-{2-[(2S)-2-cyanopyrrolidin-1-yl]-2-
20 oioethylamino}-cyclopentyhnethyl)urea
[89] N1-(2,4-Difluorophenyl)-N3-((1S,3R)-3-{2-[(2S)-2-cyanopyrrolidin-1-
yl]-2-oxoethyl-amino } cyclopentylmethyl)urea
[90] (28,4S)-1-{2-[(1R,3R)-3-Benzylcyclopentylamino]acetyl }-4-
fluoropyrrolidin-2-yl cyanide
25  ° [91] (28,48)-4-Fluoro-1-{2-[(1R,3R)-3-(2-
methoxybenzylcyclopentylamino]acetyl }-pyrrolidine-2-carbonitrile
[92] (28)-1-{2-[(3RS,1RS)-3-(3-
Thiazolidineylmethyl)cyclopentylamino]acetyl}-pyrrolidine-2-carbonitrile
[93] (28)-1-{2-[(3S,1R)-3-(1,1-Dioxo-2-
30  isothiazolidinylmethyl)cyclopentylamino] acetyl}pyrrolidine-2-carbonitrile
[94] (28)-1-{2-[(3S,1R)-3-
Morpholinomethylcyclopentylamino]acetyl } pyrrolidine-2-carbonitrile
[95] (28)-1-{2-[(3SR,1RS)-3-(4-
Methylpiperazinomethyl)cyclopentylamino]acetyl} pyrrolidine-2-carbonitrile



[93] (29)-1-{2-[(3S,1R)-3-(1, 1-Di oxo-2 30

I sot hi azol i di nyhnet hyl ) cycl opentyl am no] acetyl }pyrrolidine-2-carbonitrile
[94] (2S) WQIOPH08E 1R) - 3- PCT/IB2005/002204

Mor phol i nonet hyl cycl opent yl am no] acet ¥} pyrrolidi ne-2-carbonitrile [95]
(2S5)-1-{2-[ (3SR 1RS)-3-(4-

Met hyl pi i t tyl lid 2- bonitrile WO
2006 040625 PATTL BAGHS Gagsoae REL el 0o 1Yol L3R 1re) 3 (e €
Cyanopi peCyabpipbiidiniiyietiop lyoloperityladiihd]adetyl dpytdlidiie-ichbonrtrild- car bonitrile

97 29)-1-{2-[ (3SR I RS) - 3- (4-
[Ben]zyl( pi )pera{2|[ﬁ%fmt(3§) }d)gd@é%ﬂ\]@) -4rfno] acetyl }pyrrolidin-2-carbonitrile 5

L5 (g SRR AR i1 am o

(29) - &- {2 [ (3398R) -(@S)-2- B[ SyBR}Y44! H 1 pyrrol yl nethyl)cycl opentyl ani no}
acetyl }-pyrrolidine-2-carbonjitrile 100
(2S, 4S) - ; henylp (pystzm}ne@m(l)zsysﬂnmw&aﬁym]a#ﬂ}fpwrrohdme-z-carbommle

F)]/_ng)l )1” E"(Etlgy' (?g)e_ %@%ﬁ%&‘ﬁ%ﬂ‘ %ﬂ“ﬁl Slp%/r r20I i di ne-2-carbonitrile

t hy| 5girredy tyTRi dl?ﬂdﬁxe22- abbeinileri |l e [ 102
(28, 48} - [ &égﬁ% ?é?a;c?%agt?&wrm cabbaitiler! | ¢ [ 102]
yl met hyl ) cycl dpeek yR&#Sird) {2al{3%,} R)-3- (Z umtbﬂy]rﬂ-dl-l di ne-2-carbonitrile 15

R e A IS 0 o)

| m dazol yhnet ybjyc{(@88RY)BL ng gx@;aﬁb WaRl iyiiine- 2- carbonitrile [105]
(25)-1-{2- [(3“5% 1]CRS) t(3 19H-§ZIK| tjro I I m dazolthnet hyl ) cycl opent yl am no]

acet yl } - pyKo laenuwe}cycloamﬁblrmcﬂlyl)elI{-pmc}le-Z-carbomm e

|(r2nszj<-aiz)l{§l Ln(afﬁﬁpé Ri?é%%’i'&y’ (gﬁiﬁgﬁgé (fzg?ifaﬁgyﬁ%ﬂ’%&ﬁthz c!alr_t)(l)nl trile ['107]
2- n- But ylyifireiii)ey &oﬁm&ﬁéﬁﬁoﬁ%ﬁéw@ =4 ﬁud&r()ﬁ olidife aamMonitald di n-1 -yl ]

2- oxoet hyI am no cycl open net hyl ) - 5-im dazol ecarbonitrile 25 [108]
1- (( 18R, 3RS) - 31p [(@S)S) Z[@Sﬁﬁhﬁf(ilHl-R}dW-l-yl] 2- oxoet hyl ani no }

cycl opent ) v BV dpehtylhringjacaly F Erelitises R8BS
[104] (28)-1-{2-[(3S,1R)-3-(1H-1-
Imidazolylmethyl)cyclopentylamino]acetyl} pyrrolidine-2-carbonitrile
[105] (2S)-1-{2-[(3SR,1RS)-3~(1H-4-Nitro-1-
20  imidazolylmethyl)cyclopentylamino] acetyl}-pyrrolidine-2-carbonitrile
[106] (2S)-1-{2-[(3SR,1RS)-3-(2-Butyl-4-chloro-5-hydroxymethyl-1H-1-
imidazolylmethyl)-cyclopentylamino]acetyl } pyrrolidine-2-carbonitrile
[107] 2-n-Butyl-4-chloro-1-((1SR,3RS)-3-{2-[(2S)-2-cyanopyrrolidin-1-yl]-
2-oxoethyl-amino} cyclopentylmethyl)-1H-5-imidazolecarbonitrile
25 [108] 1-((1SR,3RS)-3-{2-[(28)-2-Cyanopyrrolidin-1-yl]-2-
oxoethylamino} cyclopentyl-methyl)-1H-4,5-imidazoledicarbonitrile
[109] 1-((1S,3R)-3-{2-[(2S)-2-Cyanopyrrolidin-1-yl]-2-
oxoethylamino } cyclopentyl-methyl)-1H-4,5-imidazoledicarbonitrile
[110] (2S)-1-{2-[(1S,4R)-4-(1H-1,2,4-Triazol-1-ylmethyl)-2-
30 c};clopentylalnino]acetyl} -pyrrolidin-2-carbonitrile
[111} (28)-1-{2-[(3SR,1R8)-3-(1H-1,2,4-Triazol-1-
ylmethyl)cyclopentylaminolacetyl }-pyrrolidine-2-carbonitrile
[112] (28)-1-{2-[(3S,1R)-3~(1H-1,2,4-Triazol-1-
ylmethyl)cyclopentylamino)acetyl}-pyrrolidine-2-carbonitrile



[109] 1-((1S,3R)-3-{2-[(2S)-2-Cyanopyrrolidin-1-yl]-2- oxoethyl anm no}
cycl opentel/, nmet hyl ) - 1H 4, 5-i m dazol edi carbonitrile [110] (295 -1-{2-[(1
S, 4R) - 4- ( 9-29062"4ﬂ62$r| azol - 1-yl nethyl )-2- 30 PCT/IB2005/002204
cycl opentyl am no] acetyl }-pyrrolidin-2lécar bon| trile [111]
(25)-1-{2-[(3SR IRS)-3-(1H 1, 2, 4-Tri azol -

%/Izget r11yl{ )ZC%/((:ISEP%I; %égaﬁgi@ew Kﬁﬂ};ﬂf lIdI ns: 12 carbonitrile [112]

yl met hyl il eihaTaebtyl} fdﬁietzibﬂﬁ &uﬂah hloride WO 2006/ 040625
PCT/ | BZO%)yﬁM g%’mﬂ ]?a@ ﬁg} %m 3S, le) 1c2 4-Tri azol -1 -
3

113&&
yhuet hyl ) cycl dpkt )(2%)7{1{3-][ RF3-( -lellami 12 car bon| trile hydrochl oride

g/llrlrg% hﬁ%@%@kﬁgﬂ%ﬁ%ﬁfﬁa@%ﬁ}éﬂ%@& F?{Bo%m?:lﬁrnb%?ﬁt?ri le mal eate 5

115 2S) - 1- L Lt
£/I me%?éu )Z:ycl gggﬂ'g 3/5%)%1%%%(ﬁ i’S)13 g}plif;frl-rrz(r)"'-F%?%]%l l-2 carbonitrile [116]

(2S, 49) - Yh{l@hﬂommamn@]ﬂbﬁtﬂ}ﬂ?mflldmzbbarbommle

R e
(yzgezs)y yighonsR fesilaihoRetutla fublayoroptine oL dafidiuits carboni trile  [11]

Kl (rjret hK: )cycl ¢pEAL }(23,45)‘2']5{536{63413)'3’?5“{“%2 mafﬂ-ll-dlzni 2- car blonl trile

rochl o i rlazo
yl>/me Byl ?’E:‘?Etﬁlﬁé@f?ﬂﬂ § %Pﬁ]?@?%ﬁ}i gl“f"i"i%%‘%ﬁ%? 3rqa§?9ﬁ‘ém carbonitrile 15
met hanesul fon )Jﬁgghsﬁnglt Sﬁﬁg( 11413152 JfFi)na%o{-iLH' 1,2,4-Triazol -1 -

yhnet hyl )cycl pe t udropyrrol i di ne-2-carbonitrile oxal ate
[121] (2$lishyDeycloreqaBmniplasetyi}Hi- ﬂu&:opyﬁohdme& -darbonitrile hydrochloride

uccinate 20 (85) GESREEIERrsar ety o 077 o

%“B%SYLWat Zﬁf’%‘%ﬁeﬁ%@%@@%}“ T gspRn b gigte 2o

yl net byl noeflednepdfangtean no] acetyl }-4-f1 uoropyrrol I di ne- 2- car bonitrile
benzoat e [12? 26]2%2‘6%3)_%_{%%(3[5(&%3 Ia)H_ 41]fiﬁazo 4 Triazol -
ylmethyl)cyclopentylamino]acetyl } -4-fluoropyrrolidine-2-carbonitrile oxalate
[121] (2S,485)-1-{2-[(3S,1R)-3-(1H-1,2,4-Triazol-1-
ylmethyl)cyclopentylamino]acetyl}-4-fluoropyrrolidine-2-carbonitrile succinate
20 [122] (2S,45)-1-{2-[(3S,1R)-3-(1H-1,2,4-Triazol-1-
ylmethyl)cyclopentylamino]acetyl } -4-fluoropyrrolidine-2-carbonitrile 2-oxoglutarate
[123] (2S,45)-1-{2-[(3S,1R)-3~(1H-1,2,4-Triazol-1-
ylmethyl)cyclopentylamino]acetyl }-4-fluoropyrrolidine-2-carbonitrile benzoate
[124] (25,45)-1-{2-[(3S,1R)-3-(1H-1,2,4-Triazol-1-
25  ylmethyl)cyclopentylamino]acetyl }-4-fluoropyrrolidine-2-carbonitrile salicylate
[125] (2S,45)-1-{2-[(3S,1R)-3-(1H-1,2,4-Triazol-1-
ylmethyl)cyclopentylaminolacetyl } -4-fluoropyrrolidine-2-carbonitrile

benzenesulfonate
[126] (25,45)-1-{2-[(3S,1R)-3-(1H-1,2,4-Triazol-1-
30  ylmethyl)cyclopentylamino]acetyl}-4-fluoropyrrolidine-2-carbonitrile = naphthalene-
1,5-disulfonic acid |
[127] (28,48)-1-{2-[(18,3R)-3-(1H-1,2,4-Triazol-1-
ylmethyl)cyclopentylamino]acetyl}-4-fluoropyrrolidine-2-carbonitrile



25 yl met hyl ) cycl opentyl am no].acetyl }-4-fl uoropyrrolidine-2-carbonitrile
salicyl ate 04012@% ézs 48)-1-{2-[( S 1R)-3-(1H1, 2, 4-Tri azol -1 -

yl net hy! ) 9 | am no] acetyl }-4-fl uoropyrroli di ne- 2-RCIVIBNISOIDE
benzenesulfonate [126] (2S,49)-1-{2-113S,1R)-3-(1H1,2,4-Triazol-1 30
yl met hyl ) cycl opentyl am no] acetyl }-4-fluoropyrrolidine-2-carbonitrile

napht hal ene- 1515g Sﬂ gSJiS)M-Flu@Fd @-i{fz%[@ﬂi 3R)-3- (1H-1 2,4-Triazol-1-
(2S,4S)-1-{2-] 3-(1H ri azo yI’met hyl) cycl opent yl ami no]
acet yl } - 4yl )@pglopentyldmm]ace@d}mlldm-B@mm%/ 040625 PCT/ | B2005/ 002204

;rnu[etlﬁﬂ)fzigl gﬁéﬂl @:?bjn% gﬁ@éé?\% '<RH§5? gﬁg dnZea -lla-(r)ln?tZ?: Ila [129]
(49) - 3- { 2¢1ideBSlyciRIope 'éhﬁﬂcaa&tﬁ?l%zﬁﬁazbtanﬂm%ﬁﬂé{d opent yl ani no] acetyl

}-1, 3- thlazolane 4-carbonitrile

1- [(35) 3-Fl uo[rléf)}/r}-6¢3|So|13PF1m91y)py1=rth[1(1]13/113-8)[(15 33)-B-(1H-142 4+ Trimzol- 1| -

| met hyl t.yl 131

(29 12 ¢ oipraeps ndypnc) fehieasc L

| met hyl I I b tril 132
3(/2@,9453/_)1?{; ﬁ?@ Sjyggﬁﬂlﬂfj ﬁf;stzkbls Hgggtﬁa&%@ carbonitrile [132]

yl met hyl )ﬁmﬂryb)emlypm’rylam]imdueyﬂ}-p&rrbhdme-@marbmhhrﬂiﬂ: ne-2-carbonitrile [133]

2 7, Bl ) o o o
R L
(29)- 1 {2 [ (3F13R) - @SLAIB)—]J:{Z!—[(SS;BRBét—(Qéhi,dLS—ﬂ‘nazol—Z-
%/Izggst t11yl{ ]2§¥C||0}Eentl\é| am %oje%e}/}g _%y roéésg%o 1|d1ne- -car 8rr1]fhtilrel |l e mal eate [ 136]
12517 1 y@?‘é B S Py STk, "t r ol -2 20
yl met hyl | gyetiyplentl paﬂylanﬁmquyl)mmhdlnedz-nabanmdbbom trile [138]
TR R g SR e cpertam o
1-((1s, 3P}ln{%u{ﬁycyaaﬁeﬁﬁ)m&@{&m}ﬁyrfdmaﬁfe%%ehm% endleaxé ]-2-
[136] (28)-1-{2-[(1S,3R)-3-(1H-1,2,3,4-Tetraazol-1-
ylmethyl)cyclopentylamino]acetyl }-pyrrolidine-2-carbonitrile
[137] (2S)-1-(2-{(3S,1R)-3-[5-(4-Fluorophenyl)-2H-1,2,3,4-tetrazol-2-
20  ylmethyl]cyclopentylamino}acetyl)pyrrolidine-2-carbonitrile
[138] (2S)-1-{2-[(3S,1R)-3~(2,3-Dihydro-1H-1-
indolylmethyl)cyclopentylamino] acetyl}-pyrrolidine-2-carbonitrile
[139] 1-((1S,3R)-3-{2-[(28S,4S)-2-Cyano-4-fluoropyrrolidin-1-yi]-2-
oxoethylamino} cyclopentylmethyl)-1H-3-indolecarbonitrile
25 [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-[(1S,3R)-3-(2H-Indazol-2-
30  ylmethyl)cyclopentylaminolacetyl} pyrrolidine-2-carbonitrile
[143] (25)-1-{2-[(1S,3R)-3-(1H-Indazol-1-
ylmethyl)cyclopentylamino]acetyl} pyrrolidine-2-carbonitrile
[144] (28)-1-{2-[(35,1R)-3-(1H-Benzo[d]imidazol-1-
ylmethyl)cyclopenylamino]acetyl } pyrrolidine-2-carbonitrile



oxoet hyl am no} cycl opentyl nethyl ) -1 H 3-indol ecarbonitrile 25 [140]
(29)-1-{2-[(3S, 1R) - 3-(2, 3-Di hydro- 1H 2- i soi ndol yl net hyl ) cycl opentyl am no]
acetyl }-a2086/p4962%e- 2-carbonitrile [141] PCT/IB2005/002204
(2S,4S)-4-Fluoro-1-{2-[(3S,IR) -3-(1, 218, 4-tetrahydro-2

I soqui nol i nyhnet hyl ) cycl opent yl am no] acetyl } pyrrolidin-2-carbonitrile [142]

By ol i ne- 2- AP boR VA Pl Ly (eI BT 1, 11, G Y
yl met hyl )ﬁmﬂ%@)@%lﬁg@ﬁylﬁﬁﬂlﬁcq@é % Wdlidele-ZicaBormitdlar boni trile [144]

(25)-1-{2-[(3 1H Benzo I' m dazol -| | met hyl ) cycl openyl am no]
acetyl }pyrrol Iiléﬁ e28)datb A1 )+3e(2$%bwg@/][d4ﬂ\; ¥ 1 B2005/ 002204 18

yi ot nyl ) SRR Pt R R Bt SRRBRET e (146

(29) - K {2-[ (3514R) - B((13R, Slesozpl{di[gzs)& @}ambpﬁmimﬁ’-l-yl%
yhnet hyl ) cycl OE)entyI am no] acetyl ‘%{rrol I di ne-2-carbonitrile 5 [147]
1- ( (1SR, 3@&kthy. iyjcarhsppmids)adamanting | ] - 2- oxoet hyl anmi no }

T C(I5R ks a?ﬁ??f‘"} 2@@%@-#—&8@%{5 RYoRoRYRIiEiB Y3t byl ani no}
cycl opent yq ha}egéﬁ)peﬁg%c%swﬂﬂepz BZENGorbB&iZkne
1- ((1SR, 3RS) - 3-{ 2- anopyrrol1dine-1-yl]-2- 10

oxoet hyI am no} EM@] op€ASR, 3RA-HDdR4 (@Y CanepFrolidiné-ligd bBenzene [ 150]

1- R, 3RS 2S I 2 t hyl

cy((:I( ent OF (?e&}gllla éﬁﬁy&iﬂp 'ﬁgrﬁg%/f@ﬁ?iagré%[@f’% ﬁazc%'%:r ngcglrjnt szal ly

accept abl e sal tlgoj)f 1t(€)1%ﬁ %@99J{qu259m9%@§yrrolid}t§ﬁlyl¥91 anot her enbodi ment

i s a pharnmaceuti cal dsit1o nmprising ° 15 one of nore conpounds of the
pr esent |mﬂtyﬂmna}nyctnpentyﬂ-cmbnsarmﬂa)2@bm)ﬂbwbmq accept abl e exci pients

(e.g., one or cayriers or | uent The present in ention al so
i ncl udes a net ﬂgifo?na‘{PW?F@mﬁg&mmt%ﬁS&%H’ﬂh? g’r?@é‘ﬁﬂ ARRPUBES nor mal i zed
via i nhi biti onryab DFBr hbthét dhodinGRlis laxophaﬂﬁa&hﬁ&eﬁrdoﬁgmsmentcbﬁgﬁ%gect a
therapeutically effective amount of a conmpound or pharnmaceutic

conpdsi ti ome mfmbtaecqmpmmds orfmhﬁeptesmhm\{emﬁdl} add ooe or mapre phameaceutivatly ment , t he

present inventj.on rovi
acceptable ex 1p1en e g one or more carriers or diluents).

[153] 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
to .the subject a therapeutically effective amount of a compound or pharmaceutical

20  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,

25  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,

| 30 ‘ (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



met hod for: (a) treating a netabolic disorder, Type Il diabetes, inpaired
gl ucose t‘gbezr ance él GI), inmpaired fasting glucose (IFG, food intake

di sor der sV O 29%/040325 ty, dyslipidema, or functional dyspPeFgB2006/60e20d as
irritabl e bowel syndronme), (b) |oweri¥g blood glucose, (c) preventing or
treating hyperglycema, (d) delaying the progression of inpaired glucose
tolerance (IGI) to Typ%ﬁ@%ghﬁl?a@%ﬁtg&iﬁ@cﬁ%aﬁwyng the progression of
non-insulin requiring Type 11 i abetes to insulin’requiring Type ||

di abet es Thefohethod mshzles gdinindstemmsd b thersubject 4 Hherapeptically ¢ffective etrosnt ( g)

el 1, oS CoEBPDESE DRT R BAIERODARIS™ O BRSert SYSRAShng appet Lo or
i nduci ng sati GEIS’Sgf ]}Ieirzot}{é?teﬂfﬂédirﬂé“dt‘ﬁ‘?%{lﬁﬂ% 0¥ $e@tmdhd ah@/of 'ﬁg?glypdx?s%f a

t herapeutical l'y tive anount o e conpound or the maceut i cal
conpoSi t idiabetes (sheh ps es@ninsulity atepemient [didisies Aneilites (REDDI)p mmpaiseda met hod
of treatnent apd/or rophél.a s, of 5 di abed(gfj) (.s e&ﬂ as non-insulin
dependentSHf08H 8PTREOSAS]S, IPr tolerangs; > 15# BEePHIREHE 10Y81Ys

i mpaired e r | iy, laRESES | Ho¥iSil ..syndr one,
growt h disg%#g@r%’s,g{o%i I t i?er“é’r?@ ti's, a"‘lt’l%fggbaéﬁ pér?éej ectsl?loﬁmlﬁﬁ%yamﬁ’

td ranspl arau'@timlmmne c{iwasﬂsmgmi)s, o%begﬁe edisczrﬁéra;s,ixggdtma @?steams,s gxﬁthnxgatofylnt est 11 nal

i seases, i'nflanmatory . bowe i sease (inc ing inflammatory bowel syndrone
and chr _orbiowe{ diseashriin na;eﬂi{mmtow b_@aglesye@tmw gad BHeY and

Ul Ce1 AT \owp idehsd) fsuctP B Crblins WOLEX lald JIGHHARAcolYEYBRLIRS horexia

hyper gl ycem a, syndrone X, diabetic conplications, yperi ndul’i nem a,

at{melr3 ols_clnermséa,s dsteoperosie) ahﬁ;tr%lysbemiaﬁ) Syndrommié t pnbd;diai%egcy cd'gg;ﬁamt s, Of

met abol i ¢ syndrgne in subject by administerjng to the subject a

t her apeutyREISylineip ?r%c?%ﬁﬁa fer drelatrt diseansh WWIW@&MW% i cal
conposi ti . ] i : ]t?eﬁp ijrent is a
met hod f(??q?ér%;ébggligng&lhﬁgﬁl%r? s:u@%e% EFg%dh%gﬁteﬁl ﬁJanhr%e b Iﬁ%gfs?ééa 0 gérjg)g‘ée in
order to effectienimant &f ey cdnysoundsetthe bharamaceutival compabitiranotfthe piésabiet es
mellitus (NIDDM in a subject by adm nistering to the subject a

t her &peutP&AHPY ef f ecti ve anmpunt of the conpound or the pharnaceuti cal
conposition

[156] Yet another 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

20  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

@)
25  (where R! and X are as defined above with respect to formula (I)) with a compound of

the formula

4)
(where L? is a leaving group and R? and Y are as defined above with respect to

30 formula (I)) to form a compound of formula (I):



20 of the present invention. [157] Yet another enbodinment is a nethod of
prepari n%va‘ coﬁg)ound of formula (1) above by coupling a conpound of the
formul a RYOR00684038p (3) 25 (where R and X are as dePCAdB2095082204n t h
respect to fornula (1)) with a conpoudd of the fornula OR2 L2 AN Ly
(4) (where L2 is a leaving group and R2 and Y are as defined above with
respect to 30 fornula (1)) to forma conppund2of formula (1): WO

2006/ 040625 PCT/ 1B20051002204 20 OR2 RY X HU--L > Y (1) Preferably,
the coupling reaction is peaﬁdﬁ | thgsol vent and in the presence
of a base. The coupling reaction\is preferalﬁL;q performed at a tenperature
ranging from about -15C to about 110C. The coupling reaction is preferably
perforned for 5 about 1 hour to abgyt 7 days. [158] The conpound of fornula
(3) can be prepared by deprotecting a conpound of the fornmula R X- G NHPG
(2) 10 (pabreraBly,ehd SovpliRg PéRE6M mg@f&maammmmmwtaddﬁpms&nwn be
prepared by coupling a conpound of the formula Rl-H with a conpound of the
fornul a (©f)a base. XTheGaugphiag raaction vih praferably parformed ah¢i tagperabiup Yangingf er abl v,

b esence By S ST5Ch ApbubElr e, T colpfi rehidsl S ko P Plrtdiita' s { 1
5 about 1 hour to about 7 days.
' [158] The compound of formula (3) can be prepared by deprotecting a

R1,X\Q/NHPG

@
10 (where PG is a protecting group). The protected compound can be prepared by

compound of the formula

coupling a compound of the formula R'-H with a compound of the formula (1)

LVX\@/NHPG

1)
(Wherein L! is a leaving group). Preferably, this coupling reaction is performed in an
15 inert solvent and in the presence of a base. This coupling reaction is preferably
performed at a temperature ranging from about -15°C to about 110°C. The coupling
reaction is preferably performed for about 2 hours to about 7 days. Suitable inert
solvents for the coupling reactions include, but are not limited to, tetrahydrofuran,
dimethylformamide, dichloromethane, and mixtures thereof, Suitable leaving groups
20 L' and L? include, but are not limited to, bromine, chlorine, iodine, O-toluene

sulphonyls and O-methyl sulphonyls.

Detailed Description of the Invention
Definitions
25 ' [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., -CH,CgHs, -C,H5CgHs and the like.



performed at a tenperature ranging from about -15C to about 110C. The
coupling reaction is preferably perfornmed for about 2 hours to about 7
days. Sui WER0M/Q4AE25t sol vents for the coupling reacti oRCT/IB200586220but ar e
not limted to, tetrahydrofuran, din#hylformamni de, dichloromethane, and
m xtures thereof. Suitable Ieavi ng groups 20 L' and Lz I ncl ude, but are not

limted to, brem I t hyl
sul phonyl s. Deﬂaﬁlﬂ ghg)gscrl pt?rgﬂ%ﬁ??@ﬁ)eq)?%etﬁg%anmé ﬁ‘ﬁeﬁnﬂ?@gﬂ#j‘ég] The
term "ar ylkddicakfwhich tonsists af @arbion catorag iand |frdna\onndo i fiwvet hﬁenoatmgs sdlecfed up to 14
car bon at uch as phenyl napht hyixgﬂp et rahydr ona I ndanyl , b| phenyl
and the | %1981 fiFﬂ'ﬂHP cpRaisiRg of mipgan, p {"O’iué’f‘é‘ryzge’t‘ Bmgﬂﬂédr OIQW&%G%% defi ned

re: o Tobl SRRt ntipling s ey be fopo SRR RyenCRERRAR 20 e

ring" s ef eihg systern, whiehntaydnclude fisedybnidgedor spiroging sydiens| anihihe hittoges) st s of
car bon atom; and fromone to five heteroatqgns, selected, fromthe group

consi st i nghepherusy easbon, gxyeeh b FYEIr mg%wt@reww ringradifgl BV of this
inventiong they %&?dlge%yt%'d\%mﬁ%&%d&?dﬂ ﬁ{iks rIR useaﬁ‘ @8%@%&5 ofom B4 yb%' lc or

tricyclic ren may | ncl udé or spi o ring
systens, aptodall§ quateifiged),andrthe singatdisal may be fpartibXMg@'r’!ﬁﬂly satirdted (i8d.0M8 i N

t he heterocycllc ring radical may be optionally oxidized to various

oxi dat i on hetegparmmatiqpragtarearsh, Examwlesi of seefebeteroeyslieaingyedicalsinadude, byt

het er b %ﬂ% Afphfic, iR, SR, paRoRRLbLR Dok iiokin eSS Cai
i ncl ude 1ar @nwnyl, i Hidx@lin%lo maalﬁztm;dl Méabhtheiding, np&hrmwﬂxol yl,

benzodloxanyl enzofurnyl car bazol C|nnoI|nyI dIOXO anyl

'Eggg;glzpvhenaﬁmﬁ tlmenot«hlmy mlgmwuw tzg;ﬂiaammyl m Hiz ipHFid %myh: ﬁz: nyl |
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qui nucl i diggiehyl, isoRhzd1Z Hoxeidhdinyl,| MePhylinyl] SR4A0id! Wiazoliago |ﬂ|uﬁzdhd1nyl

i soi ndol i nyl, octahydr0|ndol |, “oct ah dr0|50|ndolyl qui nol ylI , |squ|nonI
isothiazolyl, qu1nuchd1ny isothiazolidinyl, indolyl, isoindolyl,” indolinyl,

iseindolinyl, octahydromdolyl, octahydroisoindolyl, quinolyl, isoquinolyl,
20  decahydroisoquinolyl, benzimidazolyl, thiadiazolyl, benzopyranyl, benzothiazolyl,
benzooxazolyl, furyl, tetrahydrofurtyl, tetrahydropyranyl, thienyl, benzotlﬁenyl,
thiamorpholinyl,  thiamorpholinyl sulfoxide thiamorpholinyl  sulfone,
dioxaphospholanyl , oxadiazolyl , chromanyl, isochromanyl and the like. The
heterocyclic ring radical may be attached to the main structure at any heteroatom or
25  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
30  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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creation of a stable structure. [166] The term"alkyl" refers to a straight

or br anchsingleband e oethyly athyl, n-propylal -miethylethyb@sopsopyngdutidenpentylrs onl y) ,
cont ai ni ng .n@_upsatur.ation,, having.from 10 one to eight carbon atons, and
which is gtlt"ﬁﬁﬁgﬁ'??t%ylifihuﬁygs?n% e?‘#&- mol ecul e by a single bond, e.g.,

nethyl, ct hyl (167" PRerm alEeh{TY rafbith af iRt eMYitiocaboR ytotp coheatan Y . 1 1

-dinmethylethyl™ (t-butyl), and the like. [167] The term "al kenyl" reéefers to
an al i phaa carbony-darbom doublerondpandowhich maydge @ straighboor branthsd afduancbedond and

whi ch _-may ,be a strajght branched or bragnc 15 chain hayi to about
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The term "alkynyl* refers to a straight or branched chain hydrocar byl

radi cal havi ng1&8] | Basstermn@alkyayBorefarsitha straightporcbrbuehed chain hydvicathyl n t he
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to about 12 carbon atoms (with radicals having in the range of 2 up to about 10 carbon

20  atoms being preferred), e.g., ethynyl, propynyl, butnyl and the like.

[169] The term “alkoxy” denotes an alkyl group attached via an oxygen
linkage to the rest of the molecule. Representative examples of those groups are —
OCHs;, -OC,H; and the like.

[170] The term “cycloalkyl” denotes a non-aromatic mono or multicyclic

25 ﬁﬁg 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.

30 | [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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cycl opr opienll, substitotedt eﬂydnsubstmhte@ezﬂkynw sabutituted d»rl I’aﬁsub[sﬁﬁﬁa’e]d ldryless
otherwi se specified, the term' substrtuted as used herein refers 5 to

subst i t utsEbstityied hom iypsubsiiteed aarylallohnisubgitead oer tunsubsitytedi pyslealieds i t uent s:

hydr 5y Qe ﬁg% y o] stituted
unsugsﬁgut 4, Olglqu E‘ﬂ%cgt?ﬂ??anggngr’ lsjlrlrﬁs%)cljl téd‘%ﬂ[ ggrgﬁt}% lgl%/% Su g’rrtut ed or

u ns ubst i tsubstiﬂutedi bkmnbsutﬁreb atyl} substituRed o nﬁsribsﬁﬂute&tleebradrFM Rybstingedst i t ut ed or

unsubstituted aryl, substituted or unsubstituted arylal kyl, substituted or

unsubst i fugsestibged (bﬁtekfgﬂyd}’l@(ﬁuﬂg&r suhstitntest onnanspbstitited cepterpatyldkyleny | |
bstitut |,
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S tuted
het er ocy QORI kYIC(O)RY, -SRRE] t LG(Q)JNRI"R’QHSGfQ@)CDNRi‘E’Q hN'RéC@NNRé,l kyl',

substi tuted_or unsuz) |tut ed heteroc clicri n?i wbstr@%ut ed or unsubstr ut ed

guani8i nd(R )S@Kh‘N(R R, -(=NeMRR O)RNR* CONRYRZ,
R O 9) RITE GEORY Q%R R’%&W‘ﬂ%ﬁ@g@“ e %‘@@rﬁé&m AR
OR' C( O) ORR*C(OYORY, ROC(C@E( QOROFINR*RY, RARRVRICHOFE?, -RRORRY-R*AROSORY,CRY, -
R*C(O)NR’R? -R*C(O)RY, -R*OC(O)R?, -SR*, -SOR*, -SO;R*, and -ONO,, wherein
R* RY and R? are independently selected from hydrogen, substituted or unsubstituted
20  alkyl, substituted or unsubstituted alkoxy, substituted or unsubstituted alkenyl,
substituted or unsubstituted alkynyl, substituted or unsubstituted aryl, substituted or
unsubstituted arylalkyl, substituted or unsubstituted cycloalkyl, substituted or

|..r
l_

unsubstituted cycloalkenyl, substituted or unsubstituted amino, substituted or
unsubstituted ~ aryl, substituted - or unsubstiftuted heteroaryl, substituted

25  heterocyclylalkyl ring, substituted or unsubstituted heteroarylalkyl, or substituted or
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”.

30 ' [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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"Tr eat i ngondjfon;t r eat ment " of a state, disorder or condition includes: [176]
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[178] (3) relieving the disease, i.e., causing regression of the state, disorder
or condition or at least one of their clinical or subclinical symptoms.

[179] The benefit to a subject to be treated is either statistically significant or
at least perceptible to the subject or to the physician.

25 " [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

30 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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o

20  benzenesulfonate, and naphthalene-1,5-disulfonic acid.

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

25
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

30 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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and Practice of Pharmacy, 20 Ed., 2003 (Lippincott Williams & Wilkins). For

20  example, the active compound can be mixed with a carrier, or diluted by a carrier, or
enclosed within a carrier, which may be in the form of a ampoule, capsule, sachet,
paper, or other container. When the carrier serves as a diluent, it may be a solid, semi-
solid, or liquid material that acts as a vehicle, excipient, or medium for the active
compound. The active compound can be adsorbed on a granular solid container, for

25 exémple, 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

30 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
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present i optthdlintselaiio)eor topiab(sach by withny ®pidab oftmest).nThguseal rodtedis, as
described I n Rem ngton: The Science and Practice of Pharmacy. 20th Ed.,
2003 (Li ppiefesdt Wl lians & WIkins). For 20 exanple, the active compound
can be m xed w a ' | o] r I within a
carrier, whi c\rll\tlkg Egﬁ(;{ éfa?ﬁ%mﬁ{é?ﬁ}%&‘%%gﬁg%‘%%%@@gé{éﬁ g’,’ taggégﬁé:?? Saper, or
ot her con(saftr@rhard\gelatih))adragees i(esntsifingethe astive Higreditit,inigowdey ob@eldetsol i d,
sem - solid, or liquid nmaterial that acts as a vehicle, excjpient, or medium
for tHe atormyetrochsspang,dozenges. Jableln draggseunt c@amiese having legartfoaagr anul ar
solid confgi . D hs I cal
corposi 1 SaLoifeath Shricf o SHABPYShe i e ftElary ithic fOP oI BHRGRM FF ¢
aer osol s, Pefdrabile om@iersStos pablets,drageRs, difcapsiddssinélade laepuseadornstaih, fdldrons.

[190] The route of adm nistration nmay be any route which effectively 30

t r anspor t Rotateestaseh. iA, 8yrup b glixia cen be nediin Gasss Whgrehsveeetonedivehicls eapbeenzymat i ¢
activity erﬁél -1V to the appropriate or desired site of action. Suitable
rout es of afT i stration incl ude, but are not limted to, oral, nasal,

pul marary, bucpi®R] Aswugsded niablet i thitr a@d¢r belpregafedn bstecorblentipval aablettiag, rectal,
depot, subcutaneous, intravenous, intraurethral, intranuscular, intranasal,
opht hal ni technigess meyvsamainn (WOCotm cAcsscsnrund) (35 0fey compoand 7 sghint hal ni c

| uti jal : 3 ' it Rt ) te i
or ef er r outeep0 25 by SHHGIAE SR BobOR' (R leh. T g, Mo, ° °
tablets, edltosee@viée®)! 70r mgamddifiet adellnjose dfung qAZ-DEE6IEY] AhBT7.5 hmFact ive

i ngredi ent in powder or :Bellet 5 fornm, troches and | ozenges, Tablets,

dr agees, BRgREPEY plearates(4)fgoatingcHEME, eprrax chmgdyweeaticd-48 1y ped appro®i nder or

t he ljike | r ' f . | lon. Preferable
carr ileér(s. ?gﬁng gzé{léetgcgl'n%ggél gée%%ea@%&cag%iﬁﬁég&i fﬁgﬁiﬁﬁg%@%&ose, cornstar ch,
and/ or  pot at o[198}r Lipuid\fentiulitions itlids] butGad noelimied td, @yﬁ%@ﬂﬁmﬂﬁ@ﬁ@ a
sweet ened vehicle can be enpl %ﬁ/ed. 10 [192] A typical tablet that may be

prepar ed $9ft eelatin andosigtilet xgctable higuids, such as aqueous or non-aqueous liquid
suspensions or solutions.

[194] For parenteral application, particularly suitable are injectable solutions
20  or suspensions, preferably aqueous solutions with the active compound dissolved in

polyhydroxylated castor oil.

Methods of Treatment
~ [195] The present invention also includes a method of treating a condition
25  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
30 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



techni ques may contain: (1) Core: Active conpound (as free conpound or salt
thereof), 250 ngy colloidal silicon dioxide (Aerosil(r)), 1.5

m cr ocr y 3YQPAHAE62T el | ul ose (Avicel (r)), 70 ng nodifi edP€WWH§%2"dum
(Ac-Di-Sol (O, and 7.5 ng nagnesi um?8tearate; (2) Coating: HPMC, approx. 9
ng Mywacett 9-40 T, and approx. 15 0.9 ng acyl ated nonogl yceri de (used as
pl ast i ci zeffective amdumt odat i cogipoupd 9B] pharmpacentical wotpositions dfntheupkesenbut ar e
not limted to, syrups, enulsions, soft gelatin and sterile injectable

li qui ds, DYEMHO%s aqueous or non-aqueous |iquid suspensions or sol utions.
[194] For par enog] ahc@iihh $&yétQmottiRAblb6dihiRhd, YheSpredcnb rivetich hrlolR1es abl €
solutions .20 or ‘suspensi ons; preferably agueous solutions with the active
conmpound uwethed|ofdebating Type Jhlihbetey limeuibiest by raduiinisteNbg lrothsrapeutivaiyut ment

[ 195] The present inyention al so,includes a nethod of..tregtjng a condition
o5 tha | SNy ERAE G IPRROIGT, PAETRRRTCES SHIBoSIipb- 116 BISSE] ect by
adm ni st egiy8@iond t herapeutically effective amount of a conpound or

pharmaceut i cal conposition of the present invention. [196] According to one
enbodi nent, t hd99} eAecurding v@ méti amother embaoidiment, thegirbeent ofventicrepronigesa net abol i ¢

di sorder in_ a,subject by administering a {herapeutijca 30 .effective
ot - of WA P G AeRE TR HuTE FRIGn S (TR0 AR Pobise bY adpinidares &

i nvent i ong,. ca@? i Q&%pﬁ*ﬁ@ [ 3 - tion

provi desn%leia#e&t?'%]o ?@?ﬁ%ﬁ@ggeﬁ%oo g ug)gge |nacgﬁsu jeglgl?%ﬁaﬁfr/rt\ﬁﬁi stering
a t harapepresenaidventid@. 2006/ 040625 PCT/ | B2005/ 002204 28 effective amount of a
conpound or ph the present., inyention. [198]

rmaceut i cal conposi.tion, of, |
According to y@PHﬁn&% 8 e anether emh%ﬁ%eag G PIESRRE HIVEBBOPIVIdaRs a

nmet hod of t : . i ' jec } R |

ter apeut TELPR, alfP Inbrirtl MRELE RGeS (T B AN Bshitii B

conposi t i therapéutically pffectietamduny efit canpounidR phéawavedticad) compystiormoithaer

enbodi ment, the present invention provides a nethod of treating inpaired

gl ucose t PHCRRIAHVEHANST) in a subject by adni nistering a therapeutically

S‘; nglg’lt V?ni‘gﬁ?%’}f AGERERY Y oteP aBBGRH, BR prePRRehlGpRlidkhse 10
method of preventing or treating hyperglycemia in a subject by administering a

therapeutically effective amount of a compound or pharmaceutical composition of the
present invention.
[202] According to yet another embodiment, the present invention provides a
20 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
25  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
30 adﬁﬁﬁsteﬁng 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




[ 200] According to yet another enbodi nent, the present invention provides a
nmet hod of treating inpaired fasting glucose (IFG in a subject by

adm ni stglg #966/d0edsher apeutical ly effective amount of a REIBOWIH0IH4
pharmaceutical conposition of the pzesent invention. 15 [201] According to
yet anot her enbodi nent, the present invention provides a mnethod of

preventi SN | JHARET; b 2nd Qﬁ&% ; hil ' a
t her apeu?faésgﬁésg@%gggi ve ar?%lﬂ%g%o &gb%h(‘;i%%ﬁn or e%ﬁ%%g%t%?%g{)ﬁglonposi tion
of the prphaniaceuticahdontpositiod@f the/mesentiinvgntiom. yet anot her enbodi nent, the
present inventjion provigdes a 20 pethqQd of delaying the progression of

i npai red gl ucd4 toﬁ@?r&m&m(x@}otﬁ% gimpgnt, fgf: aﬁéwénmhangwl a py

admi ni st erd eutj.gak ef Lye: . comanne. or

phar IT&CESXEI ca“ a%%%(%& Erfghﬁokﬂt?ﬁee %gogééer%t 11?%2%?%%.%26‘1 ACCOT diang to yet
anot her  @ndegubutieaily, effdotivp amewittofiarveapoimmhopplevmdesitiaal cvedgositionfofded ayi ng t he
progression of non-insulin requiring Type Il diabetes to 25 insulin

requi ri n§rep¥anYentigabet es in a subject by adnministering a therapeutically

effective ano of [ QE}HR? i . e present
I nvention. [28%7]'&\&%?@?%8%9?2({&%”0 b@ﬁﬁéﬁtnbtggbﬁén , Af?tgogﬁséés}é%‘%sr% nvention
provi des neethotedbhadatirly obesity &s iangibjeot by wibefisteridg arthefpestically afffebgéea cells in

a subject by 30 administering a therapeutjcally effective anmobunt of a
conpound a@ouptefakeseneund ar phargvapicel comnesitionef gsent InNeRiEAT: on. [ 205]
Acc ing to ano r | , . ' ' kdes a

nmet ﬁj(’)(g of pr eig(?] i nr)\g&glsrﬁn%g @%?%ﬁﬁéét%{@gﬁéﬁtgghﬁrs%ﬁ%&g ﬂg’ %&ég%gapopt osi s
of beta WWRAGD6! edhatingPipbefifs2 0 Tduoiag (htietzOinC e Istbjeci By adibisReihg by

adm nistering a therapeutically effective anount of a compound or

phar mac e therensutieal hjrftactive pmenntioia qempenrd or phasmaseptical cppmosiioa®f theng to yet
anot her E&grgjiﬁs&gi’ont he present invention provides a nethod of treating
food i ntake di'sorders in a subject by admnistering a 5 therapeutically

ef fecti ve anmoypo9ojofAcoridigRuyet atsth@vribodiastt] thapresontinsdntioaprefidéste  present

i nvention. [207] Accordi ngp_to yet anot her enbodi ment, the present invention

pr ovl 2les methofb Off Jreating t dyshpidggpa i & sybjedt by sdpjinistering adirsrepestieslllhg a

t her apeut | ffectrve a { of .a d r i.cal

conposi t iegt%@%\%ey?ﬁlg B ég éntot % Pg rﬁhanﬁé)crégﬁ&ﬁl bobtpdbfith B G 'tébent
invention.,

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

method of treating functional dyspepsia, such as irritable bowel syndrome, in a
20  subject by administering a therapeutically effective amount of a compound or
pharmaceutical composition of the present invention.

[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

25 diséase, 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,

30 alleviation or amelioration of the various diseases as mentioned abov‘e, 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



10 [208] According to yet another enbodi nent, the present invention provides
a nethod of regulating appetite or inducing satiety in a subject by

adm ni st avOagpea402her apeutically effective anount of a E6HEIBUGT 003204
pharmaceuti cal conposition of the pri¥sent invention. . [209] According to
yet anot her enbodi nent, the present invention provides a 15 nethod of
treating bR b 3o ; € Ot Wl i § peally
ef fecti veﬁgﬁﬂogﬁ&%?dg%@ﬁﬁbﬁﬁf?%ﬁg ﬁg?édl}%tisic% céo%p&o%%ifi%;@g?él{i%g pr esent
i nvent i onregjraa0for patientslitrgayt regrentlyhe nbeessaeyrbobiégie mtith & higherdesaget anidnvent i on

id t hod of treati f i | i a, h irritable bowel
Cynir one, wbe dhe.sondling 45 R enniofta Faion s doRaden TG Fast AgPaBF (L | ve
anmount of 4&eh@ fﬁiféﬂnﬂﬁe?fgpdé) RErARERAA oﬁom%&akgmﬁfred,%narESWm

invention. | 211] According to yet another enbodi , the present 1 nvention
provi des admimistéred] thersubjeet to dat treated amditloe bpdy prejgltxofs thef subjatt e dee
sel ected fromdi abetes, non- insulin dependent diabetes nellitus, inpaired
gl ucose t BFPGince, i nfl ammat ory bowel 25 di sease, ulcerative colitis,

Crobn' s di seas beglt i Y ROLRE, | b : :
adm ni stering glﬁﬁe?‘g%e%ﬁp?gﬁ?{/%{;??ﬁﬁeﬁ?g iE’;}tfr%%unt 8?“ g)ec% ou%%l ug?ﬁmt

phar maceutiosagé formosipristng Gbmt hlsouprte@emnéd abowte b00® Mg o ktive hsprediemounds  of
the present invention may be admi ni st?red .to a manmal, especially a human
in need otoggthehwithaphaapdceulically ageqptadle earyien pRALNEHOSag%0 al | evi ati on or

anel igration o e O YSmill &ﬁ%ﬁ t] d El%’c .gEES I
di abetes, |GT, t%lltég D\égieéei 'tfy, a%pe |€ei%?egu’a#?%§ B a\s{,ﬁla (ﬁ.l 00 d-ggﬁggose
| oweri ng admaiistratib tad cmprisofipalabdat 0.05 e td s t1000 nat, prefefabbi frf@ over a
wi de dosage range. For exanple, in the treatnment of adult humans, dosages

f r om aboubt 82 mg to abeu250008 afghe perapeundfy) yadmixed wish amphermacesticaliyut 500

ng, per d b a8 2006/ 040625 PCT/ 1B2005/ 002204 30 nost
pr ef er abl ggcgg@éllgec I se%g)gSHMPS ng to about 250 ng per day. In choosing a

regi men for pafli@Pt The tpréseyt nvemtivanilky ehorMReesSHorigd dfegtdmpdund ¢ hi gher
dosage and when the condition is under control to reduce the dosage. The
exactlos thyeinyention, adjieth an adennistationpwedesgo ghigmishks conversion by metaholicher apy

body ve! oRCCBPeT REREE thedoifl, A3 ehamastoatlt) fiblimhe T AARRECrREL '
present i prodRidsowilicBe fdfetidhsPdrivatvdsiofUs) cbmpound of the invention, which are
readily convertible in vivo into a compound of the invention. Conventional procedures
for the selection and preparation of suitable prodrug derivatives are described, for
20  example, in Design of Prodrugs, ed. H. Bundgaard, Elsevier, 1985.
[217] The invention also encompasses active metabolites of a compound of

the invention.

Methods of Preparing the Compounds of the Invention

25 [218] The compounds of the present invention may be syﬂthesized according

to the general scheme shown below:
General Scheme
1 .
RI—H + |_’X : NHPG 1. coupling R1IX\@/NH2
2.deprotection

30 (1) (2) (3)
Step 2

Step 1




dosage form conprising from about 0.05 to about 1000 ng of active ingredient

together with a pharnaceutically acceptable carrier per_unit dosage.

[ 215] Dowapeod/eméas suitable for oral, nasal, pul nonal FCIBHSH
adm ni stration can conprise from abost 0.05 nmy to about 1000 ng, preferably
from about 0.5 ng to about 250 ny, of the conpound(s) adm xed W|th

phar maceutically acceptabl eocarpz er g}r di luent. [216] The es
al so enconpagses r,qlqrug 2 of rrp@ﬂﬂ' #9of 15 the v (o)
adni ni st reRVorg Eﬁﬂ/n\ nver ston by Riét n c proc s s

|ch

becom ng acti ve—phar macol ogi cal\subst ances. In general , such odr
be functional derivatives of a conpound of the invention, which are
convertible i @Bvivo into a cédfpound of the inventionl Conventional

Ger 1 vat | J0srit & dEET Bt lrevii, E05 sRETA broigS e Srdpbiidhe y 1y
Bundgaar dylphbisRy el 0-1118@151 sdlﬁﬁcﬁiylsj_laﬁd POMS ratpr@tecﬁigsgoaﬁ CRIFRAS SBORGL | Ve

nmet abolites of a conpound the’inventi on. ds of Preparing t
ConpoundsCb#). t he | nventi on 25 [218] The corrpounds of the present invention

Shons Slep PRI At oupofigcoh pBlll oo PRBRG BV HBpTLkEN

(2) (3) ﬂ%ﬁﬁ %H@s&&?%ﬂ%@@l?—% Wﬁ?%é&ﬁ?ﬁ%nﬂr%ﬁc @cﬁé%né)aﬁin% An X NH

coupling X [~ wherein L and L2 are | eavi
groups ( smteﬂmea]satb rofnfallmula: Iﬁl)) |ca.m ehe ccn:qbiede wil ainum‘rproteahebdo F0tfu1y¢tmnaln d

O net hyl

10

15

20

25

30

intemhadsatd of forsrila (2. The Sotpied product bafl teh be depiotected o yield an

intermediate of formula (3). Compounds of formula (I) can be obtained by coupling
intermediates of formulas (3) and (4).

[220] Preferably, each coupling reaction is performed in the presence of a
base. Suitable bases include, but are not limited to, tertiary amines (e.g.,
triethylamine), carbonates (e.g., KoCOs), hydroxides, and mixtures thereof. The
coupling reactions are typically performed in an inert solvent, such as tetrahydrofuran,
dimethylformamide, dichloromethane, and mixtures thereof.

[221] The coupling sequence of the fragments (1)-(4) can be altered and the
compounds of general formula I can be obtained 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

10
|

a

i nvention

on

bef ore

ugs wl |
readily

he

ner al
30 (1)

i ng
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5 [2191 The conpounds of forrmula (1) can be prepared by nethods known in
the art. One such approach is shown in the general synthetic schene above.
An i nt SWORM0606256f fornul a (1) can be coupled with a RETIBHOSNERNd

bi functional internediate of fornul® (2). The coupl ed product can then be
deprotected to yield an internmediate of formula (3). Conpounds of formnula
(1) can kel fafed%ciobPbhdtTis then la08&T. "B SHI@Scaal theREUbBREInedbyand (4) .

[ 220] Preferably, each coupling reaction is perforned in the presénce of a
base. Suifiltating ropseipitatiogprscipfatingawith donon-yolveng dort the additionzsalt carbynes (e. g. ,

triethyl anine), bonat Oy, K2 .. hydr oxi d. mi xt th f
e o ETmttings e SHRSE sty Jotuaied b b ntetet To, BRonte Bai & | ouch as
t et rahydpgdiféaaon orl By daci bt dnO it Nthe efrecd cOMbOIHIIEWARAE in AFh heitHér €S

thereof. [2211 The coupling sequence of the Tragnments (1)-(4) can be altered
and the cowvegediidsothier spdiseral formula | can be obtai ned by ot her nethods

known in the 2221 A c oynd of formula (1), hay.i a particular

st er eocheni st f{;th o;ﬂ‘? @Bgm%gpgﬁ;ﬁgﬁewe ’?@%ﬁéf%?%fiﬁgpwnt%ﬂg 5 epar ed
from an apiidas!dnewaChl e akt, ﬁl@h%@&?&élﬁké%ﬁ“ﬁsﬁ?s&ﬁredts%ﬁbﬁ% fRent ene of
formula (2). The optically active tonpound of Tornula (2) y be ‘obt ai ned

by resol distlyh, etleesy soptopiyk ethen t diderpformp dichbaromethane, hesblylkavstate, i avetone, art .

[ 223] Them unds of t.he &ges nt inventiﬁ}réican e i,sol ated and/ or

puri fi ed MEHER aS KR Oet FRAEPRN mw?tﬁt?fe S el 1RgHONS; 0T ¢ f "W8npounds
can pg %ﬁroh?a%@élﬁg BHY DmPdr IR oBYardi chitidgl the Gol@n WHIE sAQEMERIchi N vacuum
and recrystallizi'ng the residue obtained froma suitable solvent or

subj ect i aghexane,petroleum étherpetmthery ichtodofornodthyl asetatsl acatorehmetlanolgpraphy on a
sui tabl e support material. [2241 Salts can be obtained by dissolving the
free co mbinationy;i ¢ ahl e sol vent, e.g., in a chlorinated hydrocarbon
(e.g., nethyl ChLRA Ol O QhfPolthd Tof21 AiphksR g_ﬂdﬂe i

car bont etrachff%%]dg B)g%gﬁ%she I?ke) S?ha Iovsr?rnlglle(gfl?l ar V\gé t gfiﬂﬁlﬁati c

al cohol (mvegtion ehinarbel prapateslo pyopasallizationhiof htheootmpmmdt medete vani@s aci d or
base, or to, WD 2006/.040625 PCT/ |1 B2005/ 002204 .32 ich the desired acid or
basel?s CARHURSAES: biheAryRe lemperaire myéta@ﬁﬁia%ém%ﬂwfrﬁﬁet R ,5

re-preci ghd 3ith\&ri Lttt akbP e Raalel Hhindtd gidol gn sal t or
by evap(%irlat%iﬁng t ?ggllv\élhet%lt ?bsﬁ#sﬁlg’b@a?ﬁ%ﬁ%gﬁ?bmg cE:onvertﬁ}éggto tcﬁe free
base by nielting itheatcompowd Hyllawedliblyi gmtliainor ast ¢dodingr e@heopesencel sofivhi ch, in

{ be 5 ted i th Lt
arn ean Pofayl‘norplfsor?l21/}(1a be Qeterminad %y Solid %?obesNMR spectroscopy, IR spectroscopy,

differential scanning calorimetry, and powder X-ray diffraction.
20
[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.



[ 225] The conpounds can be prepared in pure or substantially pure form by
nmet hods known in the art, such as crystallization using solvents such as
pent ane, WEi2846840628t her , i sopropyl ether, chloroform diPSTVIBR@S002200e, et hyl
acetate, acetone, nethanol, ethanol,h33 sopropanol, water or their

conbi nati ons, or colum 10 chromat ography using alumna or silica gel and
eluting the columm with sol vents such as hexane, petrol eum et her
(pet.ether), chloroform ethyl acetate, acetone, nethanol or their

conbi nati ons. [226] Pol ynor phs Bitersnedtigtesef formula (1) forming part of
this invention may be prepared by crystallization of the conpound under

various 15 conditions (e.g., by mﬁﬁhgma{eelrrperat ure of crystallization
and/or the rate of cooling) and wth various solvents. For exanple,

pol ynor phgisAy-44¢-BOCA mitbcpilopantl-age-bicarbadylic agid he conpound fol | owed by
gradual or fast cooling. The pr rphs may be determ ned by

ﬁﬁence of | yno
solid probe NWMR spectroscopy, | %fpe@a g&a differential scanning
f ragti/on

cal origretry, and powder X-ray dif 20 [227] The invention is
described in detail in the exanples given bel ow which areé)

) . rovi ded by way
of il ust Stan bnX3rY-BOe-Azabicuelol%2.4 Frspi-Sened-ane: Aospdetianeefl diersittyl t he

ocne ot MBS, Y0 SRRBLCHORED FOTHATORY BRI Cl iy
HO2Q\ 1 NHESKki orPo (& Qt%bikyclépz;i,ijg{'eﬁq:eﬂ@f&nﬁém g%%&? AP trigth@Aging- one: A

solution of di-tert-butyl” dicarbonate (144 mmlf in THE (100 nl)
was added(§%29 gn824.6 munel) sud Ardinnethytdminopyridite (6.7 g, 54.8 mmol) in THF (50

(~L)-2-azahicycl o 2. 1] hepts 5-ene-3-one (60 q,. 549. 8 I triethyl am ne
(55 50 B3NSt RaRb AR, R PGP E Fmapy oS HESE Gom PR B e | n T
(500 10 ”‘te)mﬁ&atﬁ&?%é W&Itaﬁdér&ap&ﬁ&dﬁﬁé&t te@ficedl préddin® MAShé bdsidu@Gwdsor

another 4 h'at room tenperature. The solvent was evaporated under reduced

pressure diluted Math BEOANB00ma]) and washed with water GAx 50800) ad brimel(408swipd wi t h
nd evapor B dtORaaEarLHe o (Nt mel Siproidt ¥ GPoioe ReisRa ae o
white sol bflie 118 g d¥8hd corgdlindlaé ASwhile/So%id; IRaEBr) £939, 1755, 1705, 1455, 1331,
15 1305, 1149, 1117 em™; 'H NMR (CDCls, 300 MHZ) & 1.50 (s, 9H), 2.13-2.16 (m,
1H), 2.33-2.37 (m, 1H), 3.38-3.40 (m, 1H), 4.94-4.96 (m, 1H), 6.64-6.66 (m, 1H),
6.88-6.90 (m, 1H).
Step 2: cis-(E)-4-N-BOC-Aminocyclopent-2-ene-1-carboxylic acid: To a stirred
solution of Step 1 intermediate (30.0 g, 143.3 mmol) in THF (100 ml) was added 1N
20  sodium hydroxide (300 ml) and the mixture was stirred at 40 °C for 20 h. The reaction
mixture was cooled 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 (Na;SO4). The solvent
was evaporated under reduced pressure to give 31.5 g of the product as a white solid;
25 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

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

Hozc\O, NHBOC



15 1305, 1149, 1117 cn'1l;, 'H NWR (CDC13, 300 MHz) S 1.50 (s, 9H) 2.13-2.16

(m 111), 2.33-2.37 (m 1H), 338340(m1|—|),494496m§ '_2
6. 64- 6. 66VQ 206049625 6. 88-6.90 (m 1H) Step 2: PCT/1B2005/002204

ci s-()-4-N BCC- Am nocycl opent - 2- ene- I4carboxyllc acid: To a stirred
solution of Step 1 internediate (30.0 g, 143.3 nmol) in THE (100 M) was
added i N Methodali um hydroxi de (300 mM) and the m xture was stirred at 40 C
for 20 h. The reaction mxture was cooled to O C and acidified to pH 3.5

with | N s seldtien pﬁlﬁwﬁmb(lﬁgxﬁwmb@nﬁﬁb@@%@ 0Qinel) veas @ddest et hane

(3 x 200 ot ned cts: 300 m),
brine (3(?11%#?'? céjgm ‘ﬁgé) NeZ§ % s/ g 2] Se\gﬁ{glgﬁm@égen Ijg%(#%{@opséx)z ér reduced
pressure 3 & g ¥Rns lethp&aitfe. (TR @dtﬂ9StCWa§$heh Biteded offldnd; theSfilkdate( 6BE) 3408,
3222, 2982, 1724, 1681, 1504, 1392 cnf' H NVR (CDC13, 300 Mdz) S 1.45 (s,

9H), 5. groncentrated undey redpced pressa to giverld.9 gL Al profuct asywhite ®Ud{ Rs, 1H),

i o () - UGEREE0 ey AR Ftd Ha0p. (86, T80 1 ¥4 el “HOBM R ey

2006/ 040 / 06030 f diate 1
(155, 66 0o 1 o e hanar 2 Fho T e ndher, TR I 5 2h The

m xt ure vz, hﬁb,m&ﬁ@mjlmﬁder hydrogen pressure (40 psi) for 2 h at room
tenperat;{dg Tng catal yst was then filtered off and the filtrate was 5
concentr ﬂ‘ er reduced pressure to give 14.9 g of the product as a white

(cocty, ' SueP bty B R Byt ) b3 ont " pifiog pHARISE 7))
> 75- 3. OIV4BOC: Agkbicy@lofI2.1 Bapts5-edéBaond. @8, 1y, S86.08) muidt) hthifed ot ep 1.

cis-()-2-N BOC-Azabi cycl 0[.2,2, 1] hept ane- 3-on To a solution of cis-()-2-
N- BOC- Az dpteepediatenl,oStep 1, Hp gitOAceH803ml)owas @dL@edoSgA» RECofd - ediapd 3be ai ned

f I 1.5
and the PGS P25 Suebeepief Bader nyBioibE bt B10l) 3 108 86y Rontperitige, 1 " O

room t enpENeat4tilgst wahehehatimdryd offaal tHeeltfatd ek ednedntrafedCurides réduckd at e was
concentrat ed under, reduced 15)))ressure to give 18. % _ of the

conpddnd Rressure e giwe 4841; & (99 R%)drthe zowpound 753 wmtpcﬁ@hgn&ﬂ(BﬂawZ 1217,
1155, 10905549840 Pado 1316 PO, ﬁﬁ[ﬂﬁ% 9 M) PNMR (CDCL, 300 MEzZ)
142 (d, J=10.2 Hz, 1H), 1.52 (s, 9H), 1.73-1.96 (m, 5H), 2.86 (brs, 1H), 4.53 (brs,
1H).
Step 2: cis-(+)-3-N-BOC-Aminocyclopentane-1-carboxylic acid: To a stirred solution
20  of Step 1 intermediate (9.0 g, 42.60 mmol) in THF (45 ml) was added 1N sodium
hydroxide (90 ml) and 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
25  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
30  cis~(+)-3-N-BOC-Aminocyclopentylmethanol

HOHZC\O/ NHBOG



1.42 (d, J= 10.2 Hz, 1H), 1.52 (s, 9H), 1.73-1.96 (m 5H), 2.86 (brs, 1H),
4.53 (brs, (gl) Step 2: cis-()-3-NBOC Am nocycl opentane-| -carboxylic acid:
To a stirV@AWHHMSon 20 of Step 1 internediate (9.0 gPCAABBOSAREM) in THE
(45 m) was added 1N sodium hydroxi#e (90 n) and the m xture was stirred
at 50 Cfor 24 h. The reaction mxture was cooled to O C and acidified to

pH 3.5 wiMethod M:[Sadivre osehiydride i(bl43 zhé7 &mmglr) avasgdded sa @ sbrredisalhiion

et or (2O COORRROC R bk e D BNz RO e B Vs s

evapor at ggep dgéth6 & BUse thtEoRsasaie 2111 P0 % HfeBuPTHF ($00 #4) A0 “ha Reoelict as a

white soli'd. The product isolated was identical in all respects wth that
obt ai ned ldtrefnsodiuse I’O@mwdndﬁe(i#é(ﬁ,eﬁﬂes smd) wais addyd :gfter 0.5 b at the same

N- BOC: Al th | 0 040625 PCT/ I B20051002204
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obt ai ned from Step 1, Method B of Internediate 2 in 10 % aqueous THE (100
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acetate (3 x 200 nil) and the conbined 6ganlc extracts were washed with
wat el 0 ( 3 saliG0R (KBY) 13)3610629@200688 ) 15240 1369, k27T NAZEA)01 7Tén ' s B \NMIR. was

uhi e ?E‘ié@h‘ﬂg% oiHkE)1 8338 (eadsD, Tabd 24 Godotedl @ om, T71A 1017 om
(s oH), %53?%1%% %3’1](5%9{‘31”3{?-‘5@-’ Bi9lf] (0 ga2): 1 04

J=5.1 H21H),24-t)’3(b3s914—1)(brs 4.73 (brs, 1H). Method B: Ethyl
chl or of or.nat e 73 9. .43,.58 rrm)l was added to a stirred soI ution 15 of

I nt er rredM%beQS?(ﬁshﬂc ofEmatedr aaad3t5r8llamﬁ§)|%4déew aﬁtuae sphutia® ol ) i n

(rjtra;c ggﬁo%@gﬂgg]até‘% @O% 9\?? l?%1;31)ano'trtﬂ y%gﬁﬁé &199?@,[ he' sane e? glrrpd%}r]:t ure. It

was t henTHR {1€0enl) tao Or°€nawee 5 mineurder & infirdgeh @tnbdsphete) Tharéatondxtaeh| or i de.

The filtrate containing the m xed
was stirred for another 30 min at the same temperature. It was then filtered to remove

.-4

the precipitated triethylamine hydrochloride. The filtrate containing the mixed
anhydride was slowly added to a stirred suspension of NaBH, (4.95 g, 130.84 mmol)

20 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 1§ 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

25  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

H3COZSOHZC\O/NHBOC
30

Methanesulfonyl chloride (1523 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



anhydride was slowy added to a stirred suspension of NaBH4 (4.95 g, 130.84
nmml) 20 in 20 % aqueous THE (100 nil) naintained at 10 C. The m xture was
stirred WO 200/M40038r 30 min at the sane tenperature andPCHAR2088D@R04 ed with
IN HCL to pH 4. The mixture was extr¥¢cted with EtOAc (3 x 200 nil) and the
organic layer was washed w th 2 NNaOH solution (2 x 250 n1) water (2 x 250
m ) and by lg@qﬁ]e pressure
to give 7. Oﬂ%@ e(ni’@%d}i &?ﬁgﬂglig‘%ﬁﬁggeﬁﬂ%ﬁ&m@fiﬁfeﬁgt‘gﬂ d and I(\:IIVR
spectra oeind taquqmusd ﬂa,}tersmawael deparatedl Tha adueoneslaget swasi textratteéd withpound

obt ai ned ternedi ate. 4,ci s
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cool ed (u%ﬁw d gﬂq%(?lng%%g%}l nt e?ﬁ%d@% dgﬁ%%lg g, ge&]'\% égfécfhlﬁr@ﬁgt hyl am ne
(15 g,5 0. gi48 36d! g of rthe producki ashal whitersdl i ik (KBB))33ﬂ1) 296&1@876, N6 7A8; 052N
atnosphere, The m xture was stirred, 2006/ 040625 PCT/ 1 B2005/ 002204 36 at
the sane 1¥%pd?% 42821467185 ﬂ73ama 1 WENMR (el 39q Nﬂwamuw@(m, . The

organic xtracted
utn o cibiaEbReRe PG Suh ST B8Ry Fith A ER I BE2 A OE L Cachea
Wi th wat egm, 2H); 8,02 (&13¢)J3.08 I@I\mﬁ@% d,Uhe 650y oH), #33 (eghggnt rat ed under
reduced pﬁess‘f?re t(g g(Hg)l ve gb of the productmgs a V\(%?te )golld | R (KBr)
3361, 2969, 2870, 1678, 1529, 1349 1286, 1252, 1167, 1052, 973 cnf 1, 111
NVR (,CDC13, 300 MHz) 8 1.11-1.20 %l'-% 51 41- 1 56 (m 2H), 1.44 (s, 9H),
1.75-%.88 (m 1H), 1.94-1.98 (m medigf 5, o4 (m 2H), 3.02 (s, 3H), 3.95
(brs, 1H) 4shmS-WBOT:Aif obfilopiil-2-¢heH3meliamol | H) . 10 Intermediate 5

(4S, 1R) - 4- N BOC- Ami nocycl opent - 2- ene-1| - net hanol HOH2C, ,, O, oNHBOC Met hod A
Step 1: (4S, 1R) - (+)-4- N BOC- Anfighk{e WHBRCne- | - carboxylic acid: This 15
I nternmedi ate was prepared by the opt | resolution of Internediate 1 using
(S-(-)- IQ’[e nyI ethylam ne in a m xture of isopropanol and ethanol; [a]D +
48.0 ' (c McOH). Step 2: Ethyl chloroformate (2.86 g, 26.4 mml) was

added to g \ﬂel i ‘LSr,fl?)g(ﬁ-qll-ﬁzé(98-Aminocyclopent—2—ene—1-carboxylic acid: This
15 intermediate was prepared by the optical resolution of Intermediate 1 using (S)-(-)-

phenyl ethylamine in a mixture of isopropanol and ethanol; [a]p + 48.0 ° (c = 1.0,
MeOH). |
Step 2: Ethyl chloroformate (2.86 g, 26.4 mmol) was added to a well stirred solution
of Intermediate 1 (5.0 g, 22.0 mmol) and triethylamine (3.34 g, 33.0 mmol) in dry
20 THF (50 ml) at 0 °C over 5 min under a nitrogen atmosphere. The reaction mixture
was stirred for another 30 min at the same temperature. It was then filtered to remove
the precipitated triethylamine hydrochloride. The filtrate containing the mixed
anhydride was slowly added to a stirred suspension of NaBHy (2.50 g, 66.0 mmol) in
20 % aqueous THF (20 ml) maintained at 10 °C. The mixture was stirred for another
25 30 min at the same temperature and then acidified with 1V HCI to pH 4. The mixture
was extracted with EtOAc and the organic layer was washed with 2 N NaOH, brine
and dried (Na;SO4). 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), 1.4 (s, 9H), 2.44-
30  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



of Internediate 1 (5.0 g, 22.0 mvol) and triethylamne (3.34 g, 33.0 nmol)
indry 20 THE (50 mM) at O C over 5 mn under a nitrogen atnosphere. The

react i on WPRMWMIGREs stirred for another 30 nin at the PaFABOSPExeture. |t
was then filtered to renbve the preci’pitated triethylan ne hydrochl oride.
The filtrate containing the m xed anhydride was slowy added to a stirred
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1, Step 1sams;temperatugy and, theyaixiirg grasabired af 9-19 °Crior doh.nkhst gxogsssreagpibd to a

aqucous 11 PeBpR) wigh P Eor B THETEARRE shkpcd o SRR KBRS0 T 2 1
71. 69 mMobjxtive Swad eaehcedt ﬁith(btﬁylhao%taté Bed SEéTeombitiee agatie eﬁﬁﬁbt§ Reréni Xt ure
was stirred at 0-10 C for 4 he excess reagent was quenched with 1N HCl

and the rwashed ovitliwetes; bl‘m&@ﬂ@lcdl'@f@@d V0. ghessolventriveas qyiaperated 1'mlﬁfext racted

vt or> priediehtbipRG SRE15800 B0 o RO AroRins B AP fia oA s oaucea

pressur e NMROpeetrd 3f & é)ﬁ)({u%t?W%e 1aénﬁohhnm1qésp‘ebtsavﬁttath%bm@oﬁmi otaine®R and 1H

NWMR spectra of the product were identical in all respects with the conpound
obt ai ned fromdviethed Aod A Internediate 6

Intermediate 6
20  (485,1R)-4-N-BOC-Aminocyclopent-2-ene-1-methyl methanesulfonate
HzCO,SOH,Cy, @‘\\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

25  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;SOy). 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,

30 1168, 1060, 979 ecm’; "H NMR (CDCls, 300 MHz) & 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).



20 (4S, 1R) -4- N- BOC- Ami nocycl opent - 2- ene- | - net hyl net hanesul f onat e
H3CO2SOH2C, ,,, 0,,.NHBOC Met hanesul fonyl chloride (6.45 g, 56.27 mopl) was
added t o WO09¢MBe5Sand cooled (10 C) sol ution of | nter MEAVIBL@®SH03200. 0 g,
46.89 mmol ) and triethylamne (7.12 @38 70.33 mmol) in dry dichl oronmet hane
(50 M) under a nitrogen atnosphere. The m xture was 25 stirred at the sane
tenperature for 15 mn and then dj <\ wat er. The organic and aqueous
| ayers were separated. The aqueoﬂgdt%éehrlmmegg extracted with dichl oronethane
and the c@sBReE)FYBOC-Axiinogychpentaneiacirbdxylid &cidat er, brine and dried
(Na2SOH4). The sol vent was rermVﬁ(gg nder &‘Egé%w pressure to give 12.9 g of
the conpound as a white soI i d; (tj N 2984, 1678, 1515, 1343, 1239,
30 1168, 1060 979 cni 1; 'H NWR ( , 300 MHz) 8 1.31-1.42 (m 2H), 1.44
(s, 9H)Nf %61(m1H) 308(s 3H), 4.13 (dd, J= 4.2, 1.5 Hz, 2H),
4.61 (brs;, ‘3 4.72 (brs, 1H), 5.75-5.82 (m 211). WO 2006/ 040625
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i denti cal e racem e pr odu
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[a] D + 12
(4S, 1R) - ( Metifod\B BSlep Anpaveali€ Hexpred protiuenss d white @@M'IRCaIf@lC]lI-HNMmlsﬁectra

i nternedi ate was prepared by the optical resolution of Internediate 1 using
(S)-(-)- pyﬁ@dglentaahwthrﬁa’c@f Tacmlﬁmmediat%{@hr'b%ﬁoI(Ca'rﬂdO,e,MﬁQ%I [a] D +

48. 0 (c—h‘§ .McOH). Step 2:
(1S, 3R - ( BOC- Ani nocycl opent ane-| -carboxylic acid: To a solution

15 Step 1: (45,1R)-(+)-4-N-BOC-Aminocyclopent-2-ene-1-carboxylic acid: This
intermediate was prepared by the optical resolution of Intermediate 1 using (S)-(-)-

phenyl ethylamine in a mixture of isopropanol and ethanol; [a]p + 48.0 ° (¢ = 1.0,
MeOH).
Step 2: (1S5,3R)-(+)-3-N-BOC-Aminocyclopentane-1-carboxylic acid: To a solution
20  of Step 1 intermediate, from Method A, Intermediate 5 (8.0 g, 35.2 mmol) in ethyl
acetate (150 ml) was added 5 % Pd/C (1.0 g) and the mixture was maintained under
hydrogen pressure (40 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.
25
Intermediate 8
(18,3R)-(+)-3-N-BOC-Aminocyclopentylmethanol

HOH,G,, O.\\NHBOC

Method A: This intermediate was prepared by the reductive cleavage of (1R,4S5)-(+)-
30 2-N-BOC-Azabicyclo[2,2,1]heptan-3-one (8.0 g, 37.86 mmuol) (Step 1 intermediate,
Method A, Intermediate 7) with sodium borohydride (2.86 g, 75.6 mmol) in 10 %



20 of Step.l1 internediate, from Method A Internediate 5 (8.0 g, 35.2 nmol)
in ethyl acetate (150 m) was added 5 % Pd/C (1.0 g) and the m xture was
mai nt ai N0 200d@4062H1ydr ogen pressure (40 psi) for 3 h at PEGERANEMMZMat ure to
give 8.0 g of the product as a whit¥ solid, which was identical in all
respects with the product obtained from Method A 25 Internediate 8
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D 8. = 1.0, M .
Dot ateth i mme s oot AIR et oy R dvas temttebaith NaBERy d (6.0

g, 39.3 I ' . , nmol ) and
Pri ot hyl G TU7FEERED HEH Eheyls fipk 8 GLQHHRL B fortatlee Sivibhed BT 45
g, 117. 6ta1givt 7.0 (83 30 Yortheatioholldda whitdlQsid] ivbedth was idehiRialBoilPfespedts Met hod B
to give 7.0 (83.3 % of the alcohol as a white solid, which was identical in
al | r espwithdhe poductiobtainpdofiomtMetbedAned from Method A Internediate 9 10
(1S, 3R) - (+)- 3- N- BOC- Ami nocycl Opef;nttéll— rr%iih%l nmet hanesul fonate H3CO2SOH20, ,

,» » NHBOC Reaction of Internedi at I{’ g 99 30.2 mmol) w th nethanesul f onyl
chl o1 de(1$338)-@,)-3-F3BOE-Axkihd cyclopelityline h#esulfoRaddy! am ne (3.97 g, 39.2
nol ) i ndﬁyﬁ) g-l)chl or%get hane y 138 %1,) g?q}?gs%cri bggbi n Internedi ate 4 gave
8.5 9 (96.5 % of the 15 prdlf zS%Ca@.o@H%Pi d; IR and 1H NMR spectra of
t he product were identical in all re ts with the conpound obtai ned from
Internediate 4; [a]D + 15 Interpediate 10 20

(1S, 3R) - Beagtvoof Antersediaic geﬁ % g%?% gm%wﬁ? methepgagl fon ghtgride (3.8 g,
33.183 mmol) in the presence of triethylamine (3.97 g, 39.2 mmol) in dry
dichloromethane (150 ml) as described in Intermediate 4 gave 8.5 g (96.5 %) of the

15  product as a white solid; IR and "H NMR spectra of the product were identical in all

respects with the compound obtained from Intermediate 4; [a]p + 15.9 ° (c = 1.0,
MeOH).

Intermediate 10
20  (1S,3R)-3-N-BOC-Aminocyclopentylmethylamine

HoNHoC,. O‘\\NHBOC

Step 1: (15,3R)-3-N-BOC-Aminocyclopentylmethyl azide: Sodium azide (3.1 g, 47.6
mmbl) 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.

25  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
watet, brine and dried (NazSOy). 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-

30 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).



Step 1: (1S, 3R)-3- N BOC- Am nocycl opent yhnet hyl azi de: Sodium azide (3.1 g,
47.6 mml) was added to a stirred solution of Internediate 9 (7.0 g, 23.8
nmol) in 006/04835 11 ) and the mixture was stirred at 6@CTIBYO05802204under a
nitrogen atnosphere. 25 The nmixture f#hs cooled to roomtenperature and
diluted with Et OAc (500 nm) and watertyiéoo m). The Ia)l/ers wer e separ at ed
and the &tepidi &IS,é@)aBMVB@ cyalapentylmethylaming: Eo anwhafidref stea2lsO4) . The

sol vent S e or educ o t he azide as

an o1 IRRERARS (603525 BGRkeh5s fRsRyRh £k avds b S %0 Rl 521

1171 M bind 2 iMRore GRE Y ainfided ke lﬁgcﬂ:oé%ﬁép%eshﬁre(dmow fo %1\'33 B0fd2 (m

2H), 1.44 (s, 9H), 1.75-1.86 (m 111 4-2.05 (m 111 2.14-2.29 (m

OH). 3. 28inelas ysengsdidspvhichyas wedas gushdor thejcouplimggegasion, 1H). WO

2006/ 040625 PCT/ 1 B2005/ 002204 40 Step 2:

(1S, 3R) - 3- N- BOC- Ami nocycl opentyl net hyl am ne: To a solution of step |

internediate (6.0 g, 25.0 ml) Jntefiédideal (150 m) was added 5 % Pd/ C (300

ng) and the mxture was maintained under hydrogen pressure at 50 psi to

gi ve 5. 33VleMethexy-Ahimethyk(165,3R)3-06BOC-awimadyclopsntaded -earbogamideor t he

coupling reaction. 5 Internediate
%— am n

)

Nl - Met hoxy- Nl - net hyl - (1S, 3R)E%-ﬁ:§ Iopentanel carboxam de O
H3CO, 0 A NHBOC CH3 Step 1: e(3 08 g, 26.2 mol) was
added to a stirred and cool ed (- solution of Internediate 7 (5.0 g,
21.83 mol) andtrlethylamne(S lg, 54.59 mol) in dry THE (15 m) over

S mn ungiép 2: BihyT IR GMmE (3108 8, 26N amicipahas addednto al stiredwad cobled (ed f or
anot her 30 m n at the same tenperature and a solution of N O

d| meifyl H@chc)ﬁylluanm nElnterahediste 0(3.0¢, 212856unpl) 2gl teisthylastine (75hegfsdre of 20
THE d dd ) Th t [ dt

marm o 2l i dre LT 11 138 GRETS i s By irosql atospitis, B TSRO eov o

under reqyGafle was ﬁ%%é&ﬁr%ﬂ%&#ﬁ) ﬁﬁﬁh@@é@g@ﬁ@eﬁt&%ﬁa h%Blu‘fY@ﬁ oPRsHfied with

INNaOH to pH 10 a extracted eth etate (3 x 150) m. The conbi ned
organic ehmaﬁyﬂlgdmyhmms haydrochioride I(NSﬂ@, 26194 mmoda)nm amiizthrd NE26@) . The

sol vent e or under duce ressure. to aff of the

o otue e Sl oGl ik ey RadeRcver S Theguikgams Jlgvedds WaBh 1170

618 €5N YoomhHehiEraffrPGhd: stRR Mi212 B. IThé Jofvent Wik reheotdd tmé& reduced
pressure and the residual aqueous solution was basified with 1V NaOH to pH 10 and

extracted with ethyl acetate (3 x 150) ml. The combined organic extracts were washed
with 1N HCI, brine and dried (Na;S0O;). The solvent was evaporated under reduced
pressure to afford 4.2 g of the product as a white solid. IR (KBr) 3379, 2969, 1682,

20 1665, 1520, 1170, 618 cm™; 'H NMR (CDCls, 300 MHz) & 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
25  (3S5,1R)-(-)-3-N-BOC-Aminocyclopentane-1-carboxylic acid

HOzcﬁ,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,45)-(-)-2-azabicyclo[2,2,1Thept-5-ene-3-one (10 g, 91.74
30 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)



(in, 211), 1.81-1.98 (m 3H), 2.05-2.11 (m 1H), 3.21 (s, 3H), 3.27 (brs,
1H), 3.70 (s, 311), 4.10 (brs, 1H), 5.51 (brs, 1H). Internediate 12 25
(3S, 1R) - WO 2®@6BHBZTIC- Ami nocycl opent ane- | - car boxyl i ¢ aci dPCHIB2085/002204HBOC
Method A: Step 1: (IR 4S)-(-)-2-N B@®%- Azabicyclo[2,2, 1 ]hept-5-ene-3 -one:
This internediate was prepared from

(1R, 4S) - asdesaﬂbaiahlm&nheﬂlétez Sfep dtt ghreci9el 8 obthe prddicyas & whité soled} [Rnol ) and
di -tent-bu %‘é di carbonate ( nol) jn thegﬁresence of

triethyl Sm?tfsw% eahﬁ%ﬂmﬂltgﬂ@?@kwcwm@m 8- nmol ) in THE (50

gt?apv? t2 g g{ Q%S%ﬁgof i pr oéég{ﬂ ﬁl \%Baﬁégé%%)e%eb I kl e ﬁé@@& MR

spectra y%0 g, 43Jéhinntd) wid h)Pdrtbg@htedfusﬁabé’dV@mmggt as déserib&tlindhterm&digie 2
(4S, 1R) - one; Step | internediate (9.0

&- - 2NBOC- Azabi cyc] o[ 2 hept an-
g, 4% 01 n%ssp) 1" (o B) & eriaicsl .05 the e 4518 ity sobids fBoid |
[t er MedgbR of R b NEAr B P ol Sodbafle Byldiife pr Oduct as a whi te

solid; sSpectra o oduc were rdentical with that of the

racem C Stsper3re @51 B)-(-F8-P-BOC-Aminocyclopentane-1 carboxyhc acid: Hydrolytic
(3S, 1R) - (f%peS- N- BOC- Am nocycl opent anye Ip carboxylic_acid: HydroI%/yttll C

cl eavageclsavagee Step Btl@tenaedlatee(fi(%g,o%S ngpol} agfissgrined indotarmpdigte %

uni Lo sobra2 et BT vt bl PR fduct a%@‘%& LR S N

raceyg C b}fﬁc&ﬁ VR @ddatlceilabitﬁ that 4% tBe rdcémic hté@medBOl]p Mas! BOfd(r 1.ep 1
(1S, 4R) - (- 4 N- BOC- Am nocycl opent - 2- ene- | -carboxylic acid: This

i nt er med Was prepar ed by the optical resolution of Intermediate 1 using
(R-(+)- Mt& ﬁhenyl ethylamne in a m xture of isopropanol and ethanol; [a]D
- 48.0 McOH). Step 2:

(3S, 1R) - Rtepr 3-1N- 3@5’34 FEMCNIB@D@Ghﬁﬁt@%dlopéﬂf-Q%mﬂlL&ﬂﬁﬁdyﬂc @@ 1This

intermediate (8.0 in e acetate (100 m) was reduced with 5

% Pd/ C (mweg;at@waﬂmam@ & thmoptmabreﬁdmlm ef Iptenwdwml msing (B)-(i9-18. 01 g of
D 88 b B4 iR R B e e oSBT O
MeOH).
Step 2: (35,1R)-(-)-3-N-BOC-Aminocyclopentane-1-carboxylic acid:  Step 1
intermediate (8.0 g, 35.2 mmol) in ethyl acetate (100 ml) was reduced with 5 % Pd/C
(1.0 g) as described in Intermediate 2, Method A to give 8.0~1 g of the product as a

20  white solid, which was idenfical in all respects with the product obtained from
Method A.

Intermediate 13
(35,1R)-(-)-3-N-BOC-Aminocyclopentylmethanol

HOHZC\O,NHBOC
25

Method A: Reductive cleavage of (1R,45)-(-)-2-N-BOC-Azabicyclo[2,2,1heptane-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; [o]p - 8.7
30  °(c=1.0, MeOH).
Method B:
Reduction of (3S,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

v



(3S,1R) - (-)-3-N BOC- Am nocycl opent yl net hanol HOH2C4* 1~ NHBOC 25 Met hod A:
Reducti ve cl eavage of (IR 4S)-(-)-2-N BOC-Azabi cycl o[ 2, 2, 1] hept ane-3- one
(10 g, 4WQ2006/4025 usi ng sodi um borohydride (3.58 g, 94PETHBYI05/002204.0 %
aqueous THE (100 ml) as described inddnternmediate 3, Method A gave 8.5 g of
the product as a white solid, which was identical in all respects to its

racemat epof iled dlcohd}.ag a White 66lid; whith wi QidnticAlEinhallireSpedRedhithtthe prafuct
(3S,1R) - (-)-3-N BOC- Ami nocycl opent ane- | -carboxylic acid (8.5 g, 37.07 mmol)

as, descebtsinedifrom pethodPar ati on of Internediate 3, Method B gave 7.0 g WO
2006/ 040625 PCT/ 1B2005/ 002204 42 of the alcohol as a white solid, which was
identical in all respects with the product obtained from Method A
Internmediate 14 5 (3S, 1R) - (-) - 3-Intdskedfdte 1@cycl opent ybnet hyl

met hanesul fonate H3CORSOH2C~-NHBOC Reaction of Internediate 13 (6.5 g, 30.2
ol )5 wi (3SR BOEnyminenyslopertylmethyhmetigmesdfonaie) in the presence of

triethylamne (3.97 g, 39. 2|[rgglé lll'(‘: dr dhgBLor onet hane (100 m ) under a
nitrogen atnosphere as descri ped | Q @ ngatbe 4 10 gave 8.5 g (96.5 % of
t he product asawhlte SO|Id [aD- (c = 1.0, MOH). Internediate 15

3S, 1R 5 St 1:
g3S 1R§ gekf%% m nocyc Op;&@ﬁ@%ﬁﬁ@%gﬂ%@é@%ﬁ%&@ ﬁ?%@cg é1 at eep14
(8.0 g, 33.13 mumbdl) iM tthe Sprdsenoe act dﬁethjﬂaﬁmg: (54974gm692 immdDVin(d60 mM) as
described in Internedi ate 10, St egol gave 6 10Q of the_azide as an

oi l ; d IR fﬁélorqmeﬂqw €\90amD ander 3 lm as ig‘?félﬂ}?‘? in Intgrmediptek of t he
t
Fgg §5ﬁ%wm&%26%§#&tﬂcﬁsﬂ t%%lllﬁéﬁﬁ?hé5§2| e 1(8 I}_Z’le )'25. 0 nmol)

from Step I in nmethanol (150 m) was reduced with 5 % Pd/C (300 ng) as

described in Internmediate 10, Step 2 to glve 5.35 g (100 %9 of the anmine as
a senmisolid, which was used as B¢amediatedlfic coupling reaction.

(35,1R)-(-)-3-N-BOC-Aminocyclopentylmethylannne

H2NHZC\O,NHBOC

15  Step 1: (35,1R)-3-N-BOC-Aminocyclopentylmethyl azide: Reaction of intermediate
14 (8.0 g, 27.3 mmol) with sodium azide (3.5 g, 54.4 mmol) in DMF (150 ml) as
described in Intermediate 10, Step 1 gave 6.5 g (100 %) of the azide as an oil; IR and
'H NMR spectra of the product were identical with that of the product from
Intermediate 10, Stepl.

20  Step 2: (35,1R)-3-N-BOC-Aminocyclopentylmethylamine: The azide (6.0 g, 25.0
mmol) from 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.

25 Intermediate 16
(1R,3R)-3-N-BOC-Aminocyclopentylmethyl methanesulfonate

H3C02$OH20\O‘\\NHBOC

Step 1 (1S5,3R)-Methyl 3-N-BOC-Aminocyclopentane-1-carboxylate:  This
intermediate was prepared by the hydrolytic cleavage of (1S,4R)-(2-
30 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,



25 Internediate 16 (IR 3R)-3-N BOC- Am nocycl opent yhnet hyl met hanesul f onate
H3CO2SOH2C . YNHBOC Step 1: (IS, 3R) - Met hyl

3- N-BOC—RWﬁ%ﬂ%?@%ent ane-| -carboxyl ate: This internedPETABUNAS0@22@par ed by
the hydrolytic cleavage of (IS, 4R)- (482 30 azabicycl o[ 2, 2, 1] hept ane- 3- one
foll owed by esterification and am no group protection as described | n

Tet r ahednorye, bgts . 174997519383663249 5364, 1178 dk<BrH R¥#d CM@I@@@@\@&?
PCT/ | B2005/ 0022G4 43 2976, 2875, 1713, 1519, ‘1366, 1 1201 71 cni -

1H NVR ( CBei(8, 91BR0. 5\8|-rh79 6m, 2H34.8752.00in, 2H),5810-228 (fm 1FD)] 2)78-2198(m2. 01 (m

s (brgfﬁrf&ét"ég}ﬁw%s 8290 Mmit). 369 (s 39, 4.08 (brs, 1H,
(1R 3R)- éhzr (1R, MR P etyNiz0g %ﬁﬁbmﬂenfaﬁéhoe%@éﬁate TP §hisd On 5 of

Step 1 intérnedidte (20°g, 82.20 mol) in dry methandl (200 m) was added
sodi utn mef IStepi dieinfedmediaty, (2028, mazommnm) anddryrmeﬂnamlu@mvml;) whs addadl at 50 C

f 6 h . i rd ' f, - . Th

ol ar ¢ r sp@uBSRehoxida C8L gl ety ind B Brntrupi g ARDEATEN i ca gl
I ARk I 10 St

g? l(Jrlrg g% 3- I\I—%@%ﬁ%% %n%eorﬁ% %ftah%%%sp&w@ %ﬂhﬁ{g@agn coo?{ed (0 © P

sol uti onvak s&iaegied front theréxlisamer §yBcdefg] siida B€l qobmhi) chronthtography usi0 M) was

added | i_thium borohydride (2.6 ,, 69.8 mMmol) in portions over a period of
30 mn. fh/elEﬁ}“ Ry peit @nﬁmqh%éu%lhrred at RT for 12 h. Excess |ithium

b d $ ted th
dlo(r:ﬁ %r (rjﬁegét:phane ?gﬁ%?%(mmlgégénggnﬁcgﬁg? ngg ex rg%'?gcx\vxgg%m( ¢ hgdevm ¥Mh
wat er ( 2@6lutidy of Bteprieintdriiedinke (8801 d, 34. 8%fhmcﬁlw GHUTHF 160 sd) wes taddels

evaporat% un er reduced ressure to give 4.3 g of the product s a white
sol i d 5@ mmaf) & p@@@r}s ovge e perigdwt domin. The1 71, 1047

1511, 6?"% ?W@%@@%ﬁ“%‘?% 6 g g 455 Bt

3.51 (d, wi0OlMHCl.a2 OHGC. ’Hid)nnxﬁlre&a(smkﬁactéd-l)mthﬁl&ﬂo(dm&hanbl(l)x 108t &) 4:
|t ol recioad e amp ”%%%%%2%%}%%&5%2&5@@ e G &) el @ieBa g 20. 4
O o oBRCIL BB 0 Sl el Rl TR e
product @sodacids 4 erhitelsolid; IRRKZ&) GBZR )20334P688]1 9576, 1868,1136653200,1350, 1346,
1248, 1170, 1103, 9?6I 950 cm 1
1171, 1047 cm™; '"H NMR (CDC‘lg, 300 MHz) & 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,
20 J=17.2Hz, 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
25 (KBr) 3342, 1977, 1681, 1532, 1359, 1346, 1248, 1170, 1103, 976, 950 ecm™; 'H
NMR (CDCl3, 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
30  (25)-1-(2-Chloroacetyl)-2-pyrrolidinecarbonitrile

CI\)(J)\N\SN



NVR (CDC13i 300 MHz) 8 1.32-1.51 (m 2H), 1.44 (s, 911), 1.68-1.75 (m 211),
1.91- 1.96 %m 1@}, 2.04-2.08 (m 1H), 2.47 (quint, J= 7.5 Hz, 1H), 3.01 (s,
3H), 4.00V0QppM6/0406251) 4. 10 (d, J= 6.6 Hz, 2H), 4.50 (bPET/IBIPS/H0G2204er NEdi at €
17 30 (23)-1-(2-Chloroacetyl)-2-pyr#4olidinecarbonitrile p CNCl"k N~) WD
2006/ 040625 PCT/ 1 B2005/ 002204 44 This internedi ate was prepared from

A ; ! . ! A
27(7 42 Z%gggsniﬁ%étﬂ%%m% tpilség@géar foRY PAOUoRné dsingNe titerbiiRprodbflRe (4

(2S, 4S) - Med2Cliin.o2 3 ¢6y2)7442718%or opyr r ol di ne-2-carbonitrile p CN ClL NO
".F Step 1. (2S,4S)-N BOC-4-Fl uoropyrrolidine-2-carboxam de: This
I nternmedi ate was prepared in 5 steps fromL-(-)-4-hydroxyproline using a

literature procedure (WO 03/0033a3nRdiatd@8Step 2:
(2S, 4S) - N- BOC- 4- Fl uor opyrrolidine-2-carbonitrile: To a stirred and cooled (0

O sad ut (28A5F1-@-Ehldroncetgd#elnatopyfidlidipe-2Z-8atnidride) in dry THE (50 nl) was
added triethylamne (13.93 g, 138 mol )Ch{and trifluoroacetic anhydride (14.5
g, 69.05 nmol). The resulting cl ear9sol2Uti on was stirred at the sane
temperature for | h. The reacti® nched with water (100 m) and
extracted with chloroform (2 x 100 15 . The conbi ned organic extracts
were washed with water (2 x 100 ml), bring (50 nl) and dried (Na2SO4). The
sol vent was evaporated under reduced pressure to give 9.0 g (97.6 % of the
product Stepait: @S,4SHV-BOCHFldoropRrrokding-220t®xamdde3, THiS Sitermi@idle was168, 1123,

1072, 960 cm .1; . H N 300 VHz). 5 1.49-1.53, (d, rotone 9H) ,
2. 25 2. aprepated iy S %P%/%"E‘?C!Eﬁ'ﬁlhy%ﬁio’i&}’&’fﬁ)‘%s“ﬁ ?é“?f& re procedyre v HZH? 0. 5H,
20 rOtOWBE/X_)O%%_;GAZI_édd’ J=9.3, 3.3 Hz, 0.5H, rotoner), 3.73-3.94 (m 111),

4.64 (d, J 0.6H, rotoner), 4.76 (d, J=8.7 Hz, 0.4 H rotoner),.
5. 3114 br Stepl2; (33,43)-MBOCH)-FluoBtpsprobidine-2-carbonitrile: To a stirred and cooled (0

(25,450 L ygronyitol] e, 2 car oD i o By EUNLBRIRSISS ML oot 4
Z (r)]ljui 'hg”tz?éthy‘ﬁrﬁﬁxez(lB@BE 'oMeidig2rfn 1P -and GrifldBroacet RhRydride 3Q81C Y bigse (170 m)
mmol). The resulting clear solution was stirred at the same temperature for 1 h. The
reaction was quenched with water (100 ml) and extracted with chloroform (2 x 100
15 ml). The combined organic extracts were washed with water (2 x 100 ml), brine (50
ml) and dried (Na;SO4), The solvent was evaporated under reduced pressure 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,
9H), 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,
20  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, /= 8.7 Hz, 0.4 H, rotomer), 5.31 (brd, /= 51.3 Hz, 1H).
Step 3: (28,4S5)-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
25 mixture was stirred at room temperature for 48 h. The solvent was then evaporated
mdﬂ 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 cm™’; 'H
30 NMR (CDCl;, 300 MHz) & 2.31 (s, 3H), 2.37-2.65 (m, 2H), 3.76-3.87 (m, 2H), 5.10



25 mxture was stirred at roomtenperature for 48 h. The solvent was then
evaporated wunder reduced pressure to afford a brown residue which was taken
up in dryWai2e6Hge625et her (200 nil) and stirred for 1 h. PCRABAG5/002204
crystalline product separated out wa$ collected by filtration and dried
under vacuumto give 10.5 g (87 %9 of the product as a pale pink solid. IR
(KBr) 33QHrs 2A75.32048,J £39% Hi,lfﬂ), 71924, J 08 HZ) QH), T.A45'(d, F=301 NWR ( CDC13,
300 MHz) 2.31 (s, 3H, 2.37-2.65 (m 2H), 3.76-3.87 (m 2H), 5.10 WO
2006/ 040@@ PCT/IBZOOS/ 002204 45 (brs, 2H), 5.33 (brd, J= 51.6 Hz, 111),

(72é94(8;j- f‘lﬁlﬂ(ﬁﬁ%? ac CP; 6?%]519@1}%{:5‘@%11%%@&%%%%? #\l ?Olutlo,& sol ution of

step 3 i BieprIndabmiedidid (10 g, 32 SBSnﬂBDImdetndmtyIanﬁhJ&lﬂl aRigyel2(7. tandd) id2. 77
nunol) in_ 5 dichlorgnethane ( was added drop wise to a _sti rred and

cool ed ( dlidyorgmethene Z0§rmb Ayas raééecb@ryp wisg torg ﬂ@re@@néfogledéﬁ “Ohsalutinm

the same O SHRRGacetl? Mlokid® A8 g, BEDS i) 1B Grondolar’ oL 804 15" H ) Sana
wat er (19 riod pf LOgex. mexfﬂmmg wamﬁrrb@uems smeeem peegareafoed h addedibitgiani c | ayer

was washed w th water (2 x brine and, 10 _dried (Na2SO4). The
resi due dﬂﬂhdﬁb@r@netbaneeﬂé)ﬁdnatm@nwaiﬁr (W@ I§l)| W@)ﬁt stiging; dibe Javereweren t h

(kbr ) 23ttt ante iy el e bl 50 8, BB GO A R 1

(CDCité @@d (Nh@O@ ?heZﬁsﬁiué%b(diﬁedléﬂer eRatRatfonBef the)sobbhi waél tQrated 2H)
3.81-4 éth Hi? 4. 95 811, rotoner), 38 (brd, J= 51.3
Hw1

Hz, 0.2 they, tn@ﬂ(edS 89 g (94 06) 0f5hernroduptzs+an ot white ;ohds IR 6KBek , J=

?js? 33(§9g§n %ﬁ&ai‘gz§,°54‘6fg2%.12;§,|@§ F08L,988, % 7 L NVRUODGE 30 50 g ep

1: (4S)- MBzybhawo), @8‘%&141H}”206’612|8'0C(nﬁqm 4.06\($ 2H) 9r8rr&ﬁwizrﬁ xms 4yepar ed
from L-cystel ne hydrochlori’de using & Iiterature procedure ( Am Chem
Soc, 19374, .59 9.6 Ho.206ot@hen), 238 (4&4).F RNSBOIHZ, (BQH'moamnﬂrhﬁééz(d B Bdkyl i c

o LA %vsé&g&fdi g AR bt on %25 of Siep |

intermediate (10.0 g, 0.075 nol) and triethylanmne (18.98 g, 0.188 nol) in

Intermediate 19
(45)-3-(2-Chloroacetyl)-1,3-thiazolane-4-carbonitrile
o ©CN

Cl\/“\N)w
s

20  Step 1: (45)-1,3-Thiazolane-4-carboxylic acid: This 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

25  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

30  water (2 x 100 ml), brine (100 ml) and dried (Na,SO4). The residue obtained after

evaporation of the solvent was triturated with #-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™;



50 % aqueous acetonitrile (100 mM) and the solution was stirred at room
tenperature for 18 h. Acetonitrile was evaporated under reduced pressure

and the r'¥Q2te8H028ueous solution was acidified wth 1RCHIB200§0R043. 4 The
sol ution was extracted with dichlor#hethane (2 x 100 m) and the conbined
organi c extracts were washed with 30 water (2 x 100 m ), brine (100 m) and
dried (NAHSOUR (ADEL; 360 MEZ)OH A g 9H), 324-333a(mmr 2H), dii204.84 ifm, SEl)yent was
triturate%ﬁ%bth ﬂ-épentane to give 17.5 g of the product as a white solid.
| R (KBr) >#p4bts, 1834, 1417, 1367, 1309, 1216, 1119, 1142, 894 cm 1; WD 2006/ 040625

o SO WA I s s s (B 5 53 (1

(4S) - N- B&tlutiip of Biepzbinsermediaten(l D g 421948 mrihol) and tiieth@dmared(7cldog,€79.79- 15 C)

O el bl Bk vl el bR G ™ (729
hi f . 11 | t

o LR Pl ML o VAR HGOBEORAEDTN G (2 °

white precl stirre sanme tenperature for 30
m n and 3firréd at) dieo yandltenpergthO forl 30 nsial atid 80 YaguesideNHIOB (Mi0smlover a
period of 20 mn. The reaction m xture was gradually allowed to warmto

r oom t empeiuben vasadded dron-wing Quss acksstod fed) min. ildeisastion, mpdulg Washe ni xture

th t It I .. | ned
or gani o ETTARF GBS ShaR @ AT Mafferyrd o e 308 GBS HE 0% o
(Na2f94) andther 1&h) Themblitnei wesdthed egifactedainey dichlerométhirtea(2501 0@ Al) ails

triturated wth n-pentane (50 m) to give 7.1 ?éjl %. of the product as a
whi t e solhejcomiringdcprepnicextracts ses washrgswith seter (19GmD), prigg (104ml) andy NVR

(CDCIS, 3004 WIS Ml ob3sidanc? efictaith 6 3bbvendod dtufed M 210).

NBOC- |, 3-wiith s-pehtame(5d-mb b giviet 7.1 k€71 W) of thé¢ prodact arwhitoswid. (R (KBr) sol ution
of Step 3 internediat eﬂ27. 0 g, 30.04 mmpl) _and triethylam ne i9. 2 g, 91.09
mrol) 1 n 3408, 1656 AMGAIrIanss Rk6% 3509 g AMBACDGH) 300 MER & 4raydr i de

9.46_0, d i Xt t] t t t

for 45 SRl PRI ah 280 o L P BB BT Bl BRrollee 50 ) Sana

extract et Yh (EHLBOCB-TRia¥olat-MchrbonitiR; TORistfdd Ahdaddofedefdt F@Ct S wer e

washed with water (2 x 100 m), brine (50 m) and dried (Na2SO4). The

sol vent elgtien o Siten 3 dntemardiate €80 3 Ogdenmoteandotrigihydansing €93 g,03108 % of the
2

duct whi 1d. IR 2988 3q..1693.. 1368, .1271 1166,
142 1 1%%,“8197‘5‘{5}24%%"3’%0@% é‘%‘é iwﬁﬁdﬁi«%ﬂ%‘“ﬁ?@c @Ey@p#e 66, (m 25
2H), 4. 4G5(05 mhbl).and tie/mix@ure hras Jtiftedids thé sime fonderdtiie B PH) Thdreddtidnm 0. SH) .

20  mixture was diluted with water (50 ml) and extracted w1th chloroform (2 x 50 ml).

The combined organic extracts were washed with water (2 x 100 ml), brine (50 ml)
and dried (N2;SO,), The solvent was evaporated under reduced pressure 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 cm™; 'H NMR (CDCls, 300 MHz) & 1.51 (s, 9H), 3.28 (m,
25  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-
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.
30  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),



Step 5: (4S)-1, 3-Thi azol ane-4-carbonitrile p-nethyl benzenesul fonate: 4-

Met hyl benzene- sul foni ¢ acid nonohydrate (7.73 g, 40.68 mmovl) was added to a
stirred S¥P380644063F Step 4 intermediate (5.8 g, 27.10 nRETIB0AS/EN2904
acetonitrile (50 m) and the mxtur#’ was stirred at roomtenperature for 24
h under nitrogen atnosphere. 30 The sol vent was evaporated under reduced

pr essur e3geddihe=di2l3; 3.k HizdUK), a3 1adsn2H), \Fe7-5 80 i(to, 1 B o611 Su(hds, 2k 7ci0et hy|

ether (100 m) .t lve 7 93 % _of the product as a white crystalline
sol i d; 1@,(4%8%-)1 }%@%ﬁ é%ﬁ@ﬂfeé)éﬁq ¥ 1271, 1166, 1142, 1113, 970 cm1;
1H NVR ( , { St § .J s < 1H), WO
2006/ 040%&#@ 2%@5’8‘}%8% £t§7 t@%‘“}%&?%gﬂ@%é ﬁﬁgﬁj‘%’fﬁﬁ 451 (s,
2H), 5. 2Tatbrniddiafen(7.0HY, 2503 Gnmfabl)sand?trethyTarzine B2 §-2890 imol)2ihljiry 7. 76 (d,
J=8.1 Hz, 2H). Step 6: ) ) ) o

(49) -B- ( dickipremsthans (A5 mb) wasiadded dropvase (10min ip astired and 6poled (R°GX step 5

I nt er medi )zaﬂrbdt | : nunol) in
dry 5 d%@hﬁ%é é%?%g%%%gmgﬁ?émgs a diejd@%j%%aanh%g&%h%%% etth(%r? %?%ti rred and
cool ed (@l pvedumimrTief restiting adgwie/ was biiped ate0 (C.fo82d) atBdidednwith) in dry

di chl oronethane (25, m) over 20 mn. The resulting m xjure s, stirred at O
Cfor 2 Waleﬂmﬁfa“aemaﬁw lar aas sepratatl) wa ﬁ%waﬂlgféﬁﬁrcbﬁawépmﬁvmnesepar at ed,

washed w n%ﬁn%r e%xg,ﬁao ; ' ' éﬁg%.&@ﬂ) e sol vent
was evap §rdzjlt un%“(er e lSJC d%?géslgﬁ}te"& %%ﬁ%‘att%%gmgéfsﬁggée tal nee%]:@was
tritlo at de mkidhe dbairtidevisyiritatted rwiflB@ryndipthyybether € 04ml)1toggiv®4.0199 (Adf t he

pr oduct ite,solid; JR (KBr)..2953, 2246 667, 1 , 1284, 1262,

1182, 08B £ -PradRck R & 8‘?'}1‘%65@235%.%22%(3‘,5673:1%%211% 1268, 4.13 (s,
2H), 4. = .8. ; = Hz : = 3.6,
2 & 5758 Sns ol e aobbth 552 06 21

2- Chl or 04l67[(d35-8% LU R AYMI(@) J €00 Hz MH); S22 (dRUens6, 5@z, 1H). \N3 "F
Step 1. (3R) N-BOC- 3- Hydroxypyrrolidine: solution of di-tert-butyl

di carbonate (7.5 g, 34.40 mvol) in THE (50 mM) was added (10 mn) to a
stiryed solution of (R - 20 (+)-3;pvrrolidinol (2.5 g, 28.70 mmol) and

tri ez[ﬁyl amne (6.0 g,( )57.40 gw%l'?“‘iorﬁ‘ef‘ﬁéeg?ao gﬂ) a'? roomterrperZature. The

react i on20@ors-2-[(385)-SFidor6pyrroidmoRyi}ateth@nbnsit room tenperature. The
sol vent was evapor ated under reducedopr essure and the residue

CI\/”\NQ
e

Step 1: (3R)-N-BOC-3-Hydroxypyrrolidine: A solution of di-terz-butyl dicarbonate
(7.5 g, 34.40 mmol) in THF (50 ml) was added (10 min) to a stirred solution of (R)-
20  (+)-3-pyrrolidinol (2.5 g, 28.70 mmol) and triethylamine (6.0 g, 57.40 mmol) in THF
(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,SO,) and evaporated under reduced pressure
25  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
30 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



was diluted with EtOAc (200 ml) and washed with water (2 x 100 m) and brine
(100 m). The EtOAc extract was dried (Na2SO4) and evaporated under reduced
pressure WO 2006/@0628 4.0 g of the product as a white sol irCT/IBROGNERN) 3422,
2977, 1676, 1420, 1167 crn 1; 'H NVR§ CDCl3, 300 MHz) S 1.46 (s, 9H),
1.93-2.08 (m 2H), 3.34-3.49 (m 4H), 4.43-4.48 (m 1H). Step 2:

(3S) - N- BQg= U R k! a}qﬁJeIL i I 0

sol uti oncgfa g & I nt gfn‘%%l ate %B’m te 8at|%4’e %T{%i ) % fji’?gh gtrngueqtﬁhgorql:e (50 m)
was 30 aaidﬁnbrcﬂl%hhﬁiﬂaamemmml phxiore wnas Ipoureddent()la metrg¢ of2ic® andnsolijl under

ni trogen he reacti,on, m xtyre was mai ntain at. |ste e for 1
h. Thg re&%pg’ﬁ aﬂéﬁgﬂ'ﬁ@ ab CORTEIIGE (B sSBReT %2‘36 €i1jgl""2‘;t¥"adual ly
al | oned 1t @ ArLAY t&Gih QM WRARKERbMnFHR n@tkrmmuaﬂffh&%fﬂbwd d;f ic anot her

14 h. The reaction m xture was poured 0 a mxt Ice and-solid
NaHCO® anektmttsr werk twashedn ovié ﬁ:eatmeslnmecmdmhedeéﬁazsmh)a The tsolventvagasdi | ut ed

with water and extracted wth dich| hane x 100 . The cqmbi ned
organi ¢ 5SEReTdmdgRreducRdprassuTg 4ud f@} emt%edaw Bwfg%i) ‘(X\ﬂg The

sol vent o i ned was
ol vent. Vsl KSRGS ST BBl R B cH 15 o Wg‘?ﬁ%ﬁﬁﬁ?n
pet r ol euniesirbé cdmpourgd mySMWn@l (IR (h%) 36@0;|29§'¢8 ¢698}014|®d (ﬁﬁ NMROl l: IR
(neat) 3500, 2978, 1698 H& S 1.44 (s

1. 89(GDCls, 304 MHg) 8 B4 A5y 1($a-2 z&)(m,g AT ﬁmo41(1)n5 3Pl step 3:
(38) -3; F Oﬁ@yrrol i di ne 4-net hyl benzenesul fonate: 4- Methyl benzenesul fonic
acid ﬁ@’ te (752 ng, 3.95 nmmol) was added to a stirred solution of

Step 2 lnSﬁpm?Q' at SSS)zﬁPlul’di&)pyiroﬁanﬁTm|4)-mbt!hy11feﬁze’ﬁ@§ﬁ1ﬂmlatel‘l le (20 nl4g and the
m xture was stirre roomtenperature for 24 h under nitrogen atnosphere.

The 15 soMe8iib ena@esﬂﬁpw agid nanelipdratedddd wg, HO6 samel “ens@ddwetoaa shy'redesu due
bt d dryndi et.h 5 f
he. pr odubtitce' & Siip 2cRteolblithe g JK mBlglF Iy dtCactohicfe 0G0 ARG,
next st epthe midxfupeHas s%&ﬁat Rosdtem aﬁe fd626h u&d%&d&h%ﬁnb%ec%eﬁ ep 4. A
m xt ure of Step 3 internedi ate (563 , 1.48 mol ) and triethylam ne (196

20 mgh5 1. emﬁrwaﬁ ¢vrap@naseddmdﬂr aeduped rmes@uqezmdnﬂye wéssr@suh@dobimgi wase (10

mn) to a_, Ry nd .c f chlaroacet chl ori de (186
ro. 1 63 I it 3R afA b oDl do (VP68 s Bt S R asc WK T g

m xture V\e@stammé rs@Hd aWh{%thﬁs)ﬁsedZaéﬁs@ndfod itha'hegt weg; MRWpiear) 3449, Bbg, The
organi c yer was sefar at ed, vvasped wth

2783, 1626, 1434, 1215, 1034 cm

Step 4: A mixture of Step 3 intermediate (563 mg, 1.48 mmol) and triethylamine (196

20 mg, 1.93 mmol) in dry dichloromethane (20 ml) was added drop wise (10 min) to a
stirred and cooled (0 °C) solution of chloroacetyl chloride (186 mg, 1.63 mmol) in

dry dichloromethane (5 ml) over 20 min. The resulting mixture was stirred at 0 °C for

2 h and diluted with water (50 ml). The organic layer was separated, washed with
water (2x 50 ml), brine and dried (Na;SO4). The solvent was evaporated under

25  reduced pressure to give 124 mg of the desired compound as an off white solid; 'H
NMR (CDCls, 300 MHz) 6 1.35 (brs, 2H), 1.20-2.41 (m, 2H), 3.52-4.11 (m, 4H),
5.19-5.43 (m, 1H).

Example 1
30 (1SR,3RS)-3-{2-[(2S5)-2-Cyanopyrrolidin-1-yl]-2-oxoethylamino}cyclopentane-1-

carboxamide
0 0 CN
H =
N
W (Y J”Q



water (2x 50 ml), brine and dried (Na2SO4). The sol vent was evaporat ed under
25 reduced pressure to give 124 ng of the desired conpound as an off white
solid; 'HFVORM®ER2E13, 300 MHz) S 1.35 (brs, 213), 1.20PZT4AB20080022d41) ,
3.52-4.11 (m 414), 5.19-5.43 (m 1H9Y. Exanple 1 30

(1SR, 3RS)-3-{2-[(2S)-2-Cyanopyrrolidin-1-yl]-2-oxoethyl am no}cycl opent ane- 1-

car boxamsiepo 0 1EN  [ARSIBIRY)-NANBOT G ihdty el peltardd-1 BaddRam 204 Eafy1Step 1:
(1SR, 3RS) - 3- N- BOC— Am nocycl ogent ane-| -carboxam de: Ethyl chloroformate

(1 06 g, @ﬂmﬁmmm()l%ags ob) wassadded éala sbitred sadntion of htemediite?e 2 (1.5

5 ¢ over( b Tt bl ehe e Buo Son inlllin bt P s M abd <1 1 - S

for S anotfggeds i uider! fitroB@MhSPRERATHE efitbn iRl A0 WinRTRET UM

hydroxide (15 m) was added over . The mxture was then stirred at RT
for 18 h.andther ﬁﬂmmraisthe\/medlempmwrmdﬂﬂv% equepBOaminoniwm dydooxidedi®d with

TN Neor (B0 s aRdsd ey sy o kg ”%'av%?ﬂwmﬁneéat R oPTE. feTiRere  not
was dr'e%éé\'aimxn&n@a&ws@m& e 2R vHth ARy YRthIR '}v%o%ng%ﬁeof the

product as.a white solid 376, 3316, "1661, 533 1308 cm1 ; 1H
NVR ( CDCIQimiS08] driganic Sxtracts vx(ese; washed vwitts 8V INAGH (59 ni), Byater 1008a 208 (m  1H),

(Zlg% S Rey et ﬁ%%bc?ﬁﬁ)gﬁg%% bt Bk AR N SOD, gt dbudinrrated under

Trif hyor al L | rmedi at e
(400|19g O%gﬁﬂllq%@éjl ﬁ?) dl’éodl c%?or‘gt#gqt ﬁgirﬁletmgm 3@%?33118 iC’:égnd t he

reaction 1838] U368 was; éﬂumﬁu (@Dcmesosammp Snhd3 a(s LOHE), fms-wsmm SHider a
ni trogen atnosphere. was evapor ated under reduced pressure to

gi ve the mzéﬁl(m’éﬁ),tﬁh@) 3&4@1 \R/H)é‘lfpgv@% Hyoet®rss dED. for the next step.
Step 3 Al U bon o seny a8 . A LIS My 078 MLl R TR 10 1)

was 20 a d to a s |r?e suspens Yon ernedra hg, 1.754

ol ), polrBfsiruabetic amhqaa:hb w86l ded to 4 s@l@ﬁoml Steﬁﬂdnwﬁhedléﬁ]@w mgp. 876
mml) I n THE(15 m) 10 C over a period The m xture was further
stiredd at-7HroEeal) in mlmel@lprqmth@ge(ﬁ 0 ml) at 10 °C and the reaction mixture was

stirred at the same temperature for 30 min under a nitrogen atmosphere. The mixture
was evaporated under reduced pressure to give the TFA salt of the amine which was
used as such for the next step.
Step 3: A solution of Intermediate 17 (157 mg, 0.876 mmol) in THF (10 ml) was
‘ 20  added to a stirred suspension of Step 2 intermediate (424 mg, 1.754 mmol), potassium
carbonate (967 mg, 7.008 mmol) and Nal (131 mg, 0.876 mmol) in THF (15 ml) at 10
°C over a period of 2 h. The mixture was further stirred at RT for 2 h under nitrogen
atmosphere. The mixture was filtered and concentrated under reduced pressure. The
residue obtained was purified by silica gel column chromatography using 2 %
25  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, 5H), 4.74-4.78 (m, 1H), 5.24 (brs, 1H) 7.54 (brs, 1H).

Example 2
30 (28)-1-{2-[(3SR,1RS)-3-Cyanocyclopentylamino]acetyl}-2-pyrrolidinecarbonitrile

=0

Step 1: (1SR,3RS)-3-N-BOC-Aminocyclopentane-1-carbonitrile: Trifluoroacetic



at nosphere. The m xture was filtered and concentrated under reduced
pressure. The residue obtained was purified by silica gel colum

chr omat oy0e30h6/040635ng 2 % 25 net hanol in chlorof ormto JRGRAB3SHE2284 t he
product as a semisolid; IR (neat) 333, 3196, 2240, 1656, 1419 cm1; 'H NMR
(CDC13, 300 MHz) S 1.71- 2.34 (m IIH, 2.77 (brs, 1H), 3.25-3.64 (m 511),

4. 74- 4. 7@nhydride]1)18 é 9613( finfol) Wds addédtd Rrsdlutibhlof $t¥ %@in&r&e@ﬁte of o
(28) 1-]2- [(SSR 1RS) - anocycl opent yl am noJ acetyl§4 rrolidi necarbonitri

le Hp Examgl 1((80&11313;, sn@pl)landtne ylamme 1.7¢g,16 mmo)lndryTHF

1SR, 3RS lo gnt.an rile: or pacet
(20061040@5‘“&6?%8%16%‘%% A aBionehs 1he ’t“%‘“lfﬁ as ‘etia?%g%) C reded
to a sol yiluR4 v@ﬁh @‘e@aldlwaﬁaf @Wrmy ahe ducﬁwwpk@dedﬁﬂﬂdmcr&naﬁznml) and
triethylam ne I n dry THE 20 ml) at 10 C under nitrogen

at mosphe (0 ﬁ@d ewnﬂaswmer &@QI mby brine £5Q mbi land edried t(NanS@:lr)col d water

40 m). .Th d t o _di chl th hed
et Sl b e ol ORI o, o7
sol vent YaeRblid; ugxe@l) BIEE PIRE, BRYE1E5L) 1628, 01 65 g P rHANIR Fopvi sol i d;
IR (neat) 3361, 29 2239, 1680, 1628, 1165 cm 1; 1H NMR J’_ 300- M)

S 1.44 (sMHQ)—ﬁ ;l 44.591), $:b'9(1n$1 ehmH)g 20!0—21&(():11( 23), 21’;!9 -2.49. (ﬁg-lH)42979-m 1H),
2.79- 85 4.03 (hrs, ,,4.60 (brs, 1H). 10 Step 2:
(1SR, 3RS)2 ﬁ(&nl c@g:f %%&S'gnifﬁp}ggi itr i(l e trf :_?JOI‘ oacet afe Depr ot ecti on

O;v§§p6§tén‘ghe 1%1852 as |tsc§g“l9£\gm2% F%\%r?ll)c Was Us %%%gé gﬂ%ﬁm&[ ﬁe ﬁggf ’

step. Stef Skp Dllﬂﬁ’medgltd 20tmg .05 n:ﬁsh@ib) aQ desetibedridErdreplé A6 Step2 gdved46 mmol )
W th Interrredl te 17 254%14%7 %usm K2CB (1.62 g, 11.782 nmol)
and Nal amige as ity FBA sats Which wasssed as such Torthg 8e%tstePed i n Exanpl e 1,

Step 3 r t 957

5236, 1%%;&’ f’ﬁ%@é@% RGN 9F 1Sy 2 iReOAE (560 e 938 durabhy Srive

2 02 2. 34ntermedity 1772981, 8313(7mama>1)ajsmg R.COS1F286, (10782irdmnal) A% RaB 1 (m
4. 76£m 1H) . 20 Exa (25)-1-

O o8 S By Ll BTSSR D erraibed Exammple 1 (e & sate 325 mg

car boni t fiielg ot as a semisolid; IR (neat) 3318, 2957, 2236, 1659, 1415, 911 cm’™; 'H
NMR (CDCls, 300 MHZ) & 1.62-1.99 (m, 3H), 2.02-2.34 (m, 8H), 2.73-2.83 (m, 1H),
3.18-3.26 (m, 1H) 3.37-3.61 (m, 4H), 4.76 (m, 1H).

20 Example 3
(25)-1-{2-[(3SR,1RS)-3-Cyanomethylcyclopentylamino]acetyl}-2-pyrrolidine

carbonitrile

H ¢ N

O
Step 1: (1SR,3RS)-3-N-BOC-Aminocyclopentylmethyl cyanide: To a solution of
25 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,SO,). The residue obtained
after evaporation of the solvent was triturated with petroleum ether to give 1.01 g (80
30 %) of the product as an off-white solid; IR (neat) 3368, 2973, 2247, 1691, 1521, 1365,
1249, 1171 em™; 'H NMR (CDCls, 300 MHz) § 1.11-1.25 (m, 1H), 1.44 (s, 9H),



NCN NO Step 1: (1SR 3RS)-3 N BOC- Am nocycl opentyl net hyl cyanide: To a
solution of 25 Internediate 4 (1.5 g, 6.55 nunol) in DMF (15 nl) was added
NaCN ( 32Wwomoe/64063 mmol) and the mixture was heat ed atP@UIB20GEEH02208 h. The
m xture was cooled and diluted withSwater (100 nil). The m xture was
extracted into ethyl acetate (3 x 30 mM), washed with water (100 m ), brine
(50 m) ang-ds9 ed, 0N92588D.05The 218 hdge2 2D (@l DEY 2.31 (&rJ eveo AN of the
sol vent aas tri'?%?a%iz’d g\??h p@?r%ﬁzumlsgzt heF tngi ve %.01 g (80 3%59’% of the
product 398 hrsodH),¥h$1 @rsdH)d; IR (neat) 3368, 2973, 2247, 1691, 1521, 1365,

VO 20061 SHB525 B FAYOUSIBOSIIPIB S Syage 0”8 eonahr st d [ oty
2.18-2, 4incbRedtdd) 4. g (9142 Tulf e acAlhile3 38 ) sl lhed &p57 (b1,

1H). Step 2: (1SR 3RS)-3-Anm nocycl opentyl methyl cyanide: To a solution of
Step 1 toluenesulfivrie acid 4@mohgdrate (843 mgyeh 285 mmabemndrithe miktyrg was stiyedvas added

- 5 I I [ i, d hyd 815 4. 285 | dth '
s st 1 r AORTIP B Ueilel Biefeh R SIvER it CvamiTated irfEnietiERd i Sfies e under
reduced PHeSRSIHRE oBAthed B diSSdlvEdan Wk (56 Slyerhbrs SPhNETbsidRalRiuRbud 50 M) .

The pH of the residual aqueous solution was adjusted to 9 using excess
sol i d K2euletiom was sdjusted do Iwsingexrcess sobd KaCOp, Theti sohitionovast éxtnaeted 4vith 30 m )

and dri ed. 2S04) . e S0l xent v ed ynder 10 reduced pressure to
a1 ve 266 difglepametape O X hautimi il GEaRIn e alfert WS vapiiEind SlE ueed as
Suchy § Or rddued Bttt & eive6P nk (1904E) o e BAAR ACNbRAvil HRKFTAE WM St ep 2
Internediate 17 (180 n%l 1.04 mi ol ) using potassium carbonate (289 ngy,

2. 094 nmwiay usetdasiabh (drilie next sttp46 nmmol) in THE (10 m) as described in

Ex | S 3.. 40 f th 15 . 1.50l i d; t
S b Bl bl S i g "o
1.17-1. 25..46m 15 i - ) 6H) ,
242 (a. Yoy Shing bofsitu Sabbiatd (265 they 004 ol and By (PR 1 (T 20
4.75 (m nimd]) in JHEWDwp])as described in Example 1, Step 3 gave 140 mg of the product

2S)-1-{2-[(3S, 1R} - 3- i ]

hoet ) - 55 bSaisplic ekt o5 55y B B0 @A, 300, g MR (CDC,
300 MHz) § 1.17-1.25 (m, 1H), 1.49-1.62 (m, 2H), 1.86-2.00 (m, 3H), 2.08-2.34 (m,
6H), 2.42 (d, J = 6.9 Hz, 2H), 3.15-3.23 (m, 1H), 3.37 (s, 2H), 3.37-3.71 (m, 2H),

4,75 (m, 1H).

20 Example 4
(285)-1-{2-[(35,1R)-3-Cyanomethylcyclopentylamino] acetyl}-2-pyrrolidinecarbo-
nitrile

y 9 CN
N C///.O.\\N \/U\N: >

Step 1: (15,3R)-3-N-BOC-Aminocyclopentylmethyl cyanide: This compound was
25  prepared from Intermediate 9 (1.5 g, 6.55 mmol) and NaCN (321 mg, 6.55 mmol) in
DMF (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 cm™; '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, /= 6.3 Hz, 2H), 3.98 (brs, 1H), 4.57 (brs, 1H).
30  Step 2: (15,3R)-3-Aminocyclopentylmethyl cyanide p-toluenesulfonate: Deprotection
of Step 1 intermediate (800 mg, 3.571 mmol) using PTSA.H,0 (1.36 g, 7.143 mmol)




Step 1: (1S, 3R) - 3-N-BOC- Ani nocycl opent yhnet hyl cyani de: Thi s conpound was
25 prepared fromlinternediate 9 (1.5 g, 6.55 mmol) and NaCN (321 ng, 6.55
mrol ) i n WORA06(04%2%i | ) as descri bed in Exanple 3, Step PCTABYOIY@22040 g (80
% of the product as a white solid; 3R (neat) 3379, 2976, 2243, 1681, 1518,
1303; 1170 cni'; 'H NVR (CDC13, 300 MHz) S 1.11-1.22 (m 1H), 1.44 (s, 9H),
1 48 1 59in(acgtofithile (15 9fl) 2sGiescr{bay] iR Exdmple. 3 Gtéd. 21 gaved4 2 of Zheffofukt J= 6. 3

Hz, 3. 98 4.57 (brs 30 Step 2:
(1S, 3R) @MW%W%W%W@H%/Wbe@':ﬁlﬁéﬁXttS@ﬂPuenesul f onate: Deprotection

unol ) "ve>sBo%) SHORBRE seatAParR e 2o i Qo ihay P aipoliofty 1149

\?\ESCL i bec[[nteﬁmEdlatq)l’k(?Sfiﬁg,eb r’]785 aauel) 44 Thenpreseince o€ pptassilllmtcarbxmaaa (z-lém S?' id,
.t next st St n n St
ot & oo 87 mroplgnd Slak (268 e, 1758 Mgl o6 AREHDES 45 EXEDISSTAAer 1. 785
1) i r{b d Nal
(268" my. G5 B0 RS ﬂlﬁ?f&@@%?ﬂ?%'e i, BB B0 SR, 2057 a3d, ROD T e

product am13, st 45 NMR (BDQIL 0D mﬁ 282-1.9928363HY,6502-21341 8H 15, cni
IIINIVR(CDClSnl}%OOM-lz)( % 6%22;L (m 8§|)n %73283

(m 1H), 3738.83.(es 1H) 3.1843, 2@11371}1; SQ%@(&MH)AMM@%@,(IM) 1H). 10 Exanpl e
5 (29)-1-{2-[(3S, 1R) - 3- Cyanonet hyl cycl opent yl am no]

acetyl }-2-pyrrolidinecarbo- nitrile hydrochloride Ho CN NC~~'~" HCl To a
well jgtirred and cooled (0 ©) sol uEk% pfsStep 3 internedi ate, Exanple 4
(200 15 ng, 0.80 mmol) in EtCAc })was added a saturated sol ution of
dry HO g@8)Hlri2- [Eim)-ﬁéﬁyﬂn)ome”fhylsydqpMylamimdsc@yl}rl-pmrmﬁdmulcho—30 mnto
result a whi, itate. The product was collected by filtration and
dried und’é'ltrffgl?'g’ﬁﬁ?ﬁ?lg Hdf\ e 228 ny of the product as a white solid: 1H NMR
(D20, 300 MHz) S 1.12-1.59 (m 2H), 1.75-2¢M (m 3H), 2.11-2.45 (m 71D,
2.58-2.60 (m 211), 3.40-3.49 m Iﬂ\}\ 3.72 (m 2H), 20 3.96-4.09 (m

oH), 4.65-4.95 (m 1H). Examm/® . HCI
|

(25)-1-{2- [(3R 1S) - 3- Cyanonet hy cl opent m no] acetyl }-2-pyrrolidinecarbo
NN
nitrite To a \Qellcé\i!lrred and cooled (0 °C) solution of Step 3 intermediate, Example 4 (200

15 mg, 0.80 mmol) in EtOAc (3 ml) was added a saturated solution of dry HCI gas in
EtOAc (3 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 228 mg of the
product as a white solid; 'H NMR (D:0, 300 MHz) & 1.12-1.59 ( m, 2H), 1.75-2.01
(m, 3H), 2.11-2.45 (m, 7H), 2.58-2.60 (m, 2H), 3.40-3.49 (m, 1H), 3.56-3.72 (m, 2H),
20 3.96-4.09 (m, 2H), 4.65-4.95 (m, 1H).

Example 6
25)-1-{2-[(3R,1.5)-3-Cyanomethylcyclopentylamino]acetyl}-2-pyrrolidinecarbo
nitrile

g 9
N
25 -
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 glof the
product as a white solid; IR (KBr) 3379, 2979, 2243, 1681, 1518, 1366, 1303, 1169
30  cm™; 'H NMR (CDCls, 300 MHz) & 1.12-1.22 (m, 1H), 1.4 (s, 9H), 1.47-1.57 (m,



NC'" Y NN~) 25 Step 1: N -BOC (3R, 1S) - Am nocycl opentyl met hyl cyani de: This
I nternmedi ate was synthesized fromlinternediate 14 (1.5 g, 6.55 mml) and
sodi um cHARMS/EB2Y ny, 6.55 mmol) in DMF (15 nl) as dE@CTABUWOS002204Exanpl e
3, Step 1 to give 1.0 g of the produd8 as a white solid; IR (KBr) 3379,

2979, 2243, 1681, 1518, 1366, 1303, 1169 30 cnil;"H NWR (CDC13, 300 MHz) 5

pCT/ 1 B2005P0bB508° Gy ) 217800 4 G 2 4 6 0 ER D B8R By 1) s (o, -
6.9 Hz, Zt5)6(b& 9H).(brs, 111), 4.56 (brs, 1H). Step 2:
(1S, 3R) - Am nocgcl opent yhnet hyl cyam de tr| fl uoroacet ate: Depr ot ect I on of

Step 1 i Sen b Ro-3Amuneryclopéulmaten cyamdn fitkiotoacgtala:) Deproteeton of

di chl oro ey Zd‘f,;f 7 mg (100
% of théﬁ%hare ascdla? (&p@l\ﬁ‘ﬁ M\ﬁbﬁ%ﬁ%ﬂgﬁﬁg@ %Pgﬁ%ﬁ ext step.
Step 8 Guyps degribebin Eganple 15S6p Lgdavieter7meg (HI0e%) 6Bﬂaermmn8a§ﬁsrmw) with
Internmediate 17 (231 ng, 1.33 nmol) in the presence of potassi um carbonate

(1.47 g, s Loviedlw'ﬁ%m)edaaséuﬂafor@m%epl 33 mol) in THE (25 m) as

R (neat 1175 CoUiRs Soaptor’ GEsr°T ol for e 83 MRS 560
Miz) S 1.Id®mleddte (M(23Hng, 1. 3‘33nmb1)2ﬁ?t1{erprés'bi&e oflpdiBssiun? 2arbbhate (). 47  13-2.38
(m 5H), 2.43 (d, J= 7.5 Hz, 211), 3.16- 3.20 (m 1H), 3.37 (s,

3.40- 3 7110(661m121911))and4\12711(2ﬁ0 T2, (1543 mptol) msrf@(@ﬁpm@ # disgived in Example

1 AR Z L T e S R O OB Sk BB Yoo o P 1
Interﬂedll%@ 1W19mﬁ8am1ecrﬁl(%@im(cécf 300®h7‘1z)\/81|i'821025|(%qm‘3115@16 18 (153

my, 0.89 nmol) in thé presence of potassium carbonate (24 ng, 1.78 mmol)

and Nal (. 71)8(31 ), 0.8601 .82t 2622152, 38y(mp fSEHh2. 4|3r(dpl.|ﬁe=t7 astam);rs 16whi t e

i d 6 2 1317, 1077 cm 1; 1H
SN(I\)/RI(CDC Jew M?’% %%3’7318%4?1((31 %%304'}1?3378( “(m 2H), 1.88-1 95 (m
OH), 2.11-2.31 (m 311), 2.35-2.45 (m 2H), 2.63-2.74 (m 1H), 3.14-3.21

(m 111), 3.38 (s, 25 211), 3.61-3.66 (m 1H), 3.73-4.06 (m 2H), 4.95 (d,
J= 916 Hz, rotomer, 0.76H), 5.05 Example7

(25,49)-1-{2-[(3S,1R)-3-Cyanomethylcyclopentylamino]acetyl}-4-fluoro-2-pyrrol-

idinecarbonitrile

y 9 CN
NC//J,O‘\\N\/U\N: ;
F

Coupling reaction of Step 2 intermediate from Example 4 (260 mg, 1.78 mmol) with

20 Intermediate 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 cem™; 'H
NMR (CDCls, 300 MHz) 8 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,

25  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
30  (25,49)-1-{2-[(3R,1S)-3-Cyanomethylcyclopentylamino]acetyl}-4-fluoxo-2-pyrro-
lidinecarbonitrile



(d, J= 9.3 Hz, rotoner, 0.24H), 5.35 (dt, J= 43.8, 3.3 Hz, rotoner, 0.24H),
5.43 (dt, J=44.1, 6.9 Hz, rotomer, 0.76H). Exanple 8 30

(25, 4S) - IWOR0PGARS25S) - 3- Cyanonet hyl cycl opent yl ani no] acetBATYIBAYGSI00206- 2- pyr I O
- lidinecarbonitrile WO 2006/ 040625 P®TI | B2005/ 002204 54 p CN \ A NCN N F
Coupling reaction of Step 2 internedi ate, Exanple 6 (637 ng, 2.64 mmol) with
Internmediate 18 (255 ny, 1.34 mol) |n t he ptRsence of potassi um carbonate
(1.47 g, 10.71 nmol) and NaT (200 _ng @l) as described in Exanple 1,

3

Step 3 gave 5 300 ng of the py @m lid; IR (neat) 3319, 2924,
2243, 1663, 1663, 1419 cni 1; 1 00 MHz) 8 1.15-1.29 (m 1H),

1.50-1.61 (m 2H), 1.86-1.93 (m 2H), 21424;7(m 6H), 2.64-2.76 (m

00 B v Tt it o B 3 B 5 5
rot omer Ohﬁéi‘)nedéte?f‘s 2% met, ‘3‘14 ﬁmcﬁ?mljth&‘gres&%%‘E‘%Btas&lu&"@a:bo?laf’eﬁ(l(4@}tg, 10 )=

3.6, 44.4 Hz, rotorre
3-((1R, 3R]0.21 {ﬁimﬁl]jzﬁdm@@md)%rﬁﬂnubrasp&sarﬂdeddnrﬂmle] 1 28tep Begdvgl ami no} -

I t tril S :
S B oo 00 B BEE Bradhist6 & semiseliBBRE) P19 @@ﬁaz?&ae.w@sae@%,W»
hl f n ' ' f
20 I'nter .21%%5@9&%%8%%@ S0, 11, R AL b1 B, BRSPS O
in dry e(IHEZHX,IZSIM)WE(in 602 64VRT (1, IBI)UUI@GBEQI dm)i1H) 0988 (dtﬁasﬁbere The
reaction mxture was stirred for another 30 mn at the sane tenperature and

then filt Heagtamery bk 358 97&%&@%@4@:4%1(%% 2Rz rotemse )-8, de. To
the filtr oAt gin I%ad ygri,de I | ution of
df azore S8 G P o oloten D28 53R 5415 ¥ B R sl (G20
m ). 1khe yedsd |4qmm>fbmvwsﬂgradual ly all owed to warmto room tenperature
and | eft overnight at this tenperature. Excess
Example 9
3-((LR,3R)-3-{2-[(2S,4S)-2-Cyano-4-fluoropyrrolidin-1-yl]-2-oxoethylamino}-
cyclopentyl)propanenitrile

y ¢ ™
NC\/II,O,\\N\)J\N: A :

Step 1: 2-Diazo-1-[(1S,3R)-3-N-BOC-aminocyclopentyl]-1-ethanone: Isobutyl
chloroformate (1.21 g, 8.90 mmol) was added to a well-stirred solution of
20 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
25  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
30 saturated NaHCO; solution, brine and dried (Na;SQs4). The solvent was evaporated




di azonet hane was quenched with a few drops of glacial acetic acid and then
with 10 %citric acid solution. The organic | ayer was separated and the
aqueous | WP006/448625ext racted with ether (2 x 100 m). TheTBawiSeezIoor gani c
extracts were washed with 30 saturate® NaHCO3 sol ution, brine and dried
(Na2SO™4). The sol vent was evapor at ed WD 2006/ 040625 PCT/ | B2005/ 002204 55

d d d t bt i.fied b | |
ot TG ERBERE Blegsitd Gy e ERdg SR bAS putthRa B dilitar g gy o 5
1.12 f 121 55, 3079,
7136, U1 iR ERPLEE0 HNTRARMaRn Pl Pty afferd £121 g%f‘t‘é%aisﬂéé Cm oty

2. 04- 2. 14cqmepoundips apabweélbwseoh@r;R )436% 30GPs2136H)68% 1284,(1@69 Cnlel) St ep

cool od (- ME CBRIEH B U JOETRE T RN 20650 @ 2B ol T, 107,

aqueous 4 bEMAH) 3.28qErsaddpd a sol ution of S|Iver benzoate (90 ng, O0.40
nmol ) in trl(KerthI_P‘am ne (1;1%)99 , 11.84 mmol) under nitrogen and with

excl usi onStsp 2:i @ﬁE(IS,TR).ﬁiM-BQ%@mIdepRWﬂéaOﬂh% agid: dwed Wdl wtiared tand r oom

tenperature e .The ynder reduced

pr (rens) sur eu‘éﬂ‘?&é&;/(ggs aoecgl Wﬁ}ona‘&ﬁémé agﬁYﬁgg, %S gﬁ I'(é agqopp a? e was
d

extracte }_@&fn@(\’) lwalCiideliCa sbih‘?ioﬁt N|E_‘4 ger;eﬁ{z@até ¥6'm 40"‘ﬁ§ﬁtﬁg &W A

sat ur at ed ' ution, saturated ut 1 on, br| ne a

(Na2S™4) . tﬁéﬁwlmhe/ehtlm@ﬂlrwrmmm) umige nitrogen ead vpﬂ:es;m]nusaaort of lggtyteTﬁéfo nmg of
15 the conpound as a whi I|d | R (KBr%@?S?S 2974, 168& 30, 1182 cm1
. 1H L OnvRrepehanen e gvas Ipv t W{arm iy room semperaire gwer g npriod 083 by JThegpy

1. 66 1. 78 J=7.5
2, 1H) | 1 2(%\5%2 ﬁ%ﬂ%%gﬁ%@g&ﬁd il)iléslure 3nd Jché;re%ﬁlumqﬁ]e&s sGlufioh (s

2-[ (1S, SWH&eMHWﬁHmtaomscbnmtﬁlyMthJeﬂgﬂmmate théiethyt cicpiatenliyen sas

synt hesi zed .from St ep nt ernedi ate (1. 4. 11 I) usi triethylam ne
(625 ny, yeshs Wﬂhﬁﬁm;atede Qﬁhwﬂ% ﬁﬁ‘ﬁ{agect U@%? rine 4p¢ NaBH4

467 , &%dS | i 845
ﬁrg ofrr?he ﬁﬁ mc%‘hrrggﬁlg as a Oklgde SO 91? éﬁgkﬁbfﬁégfl)}@%%ﬁfbg?@ \2/872
1634 1Fﬁthembmpﬂ>ﬁd%ﬁa \(Jﬂﬂgiﬁld 3R0(I4§Bﬂ)33$3 029791 -158@,2113@1 118‘2 cml 23—{131( 42 (Zg
> 00 2. 26NMH EMEO-3eb0%198 (e D1 20-1539 (.08 ) (51980, 16D TRims, 11

(?E)re}goﬁndz Iﬁé%?&ﬁ? @-}I’_zﬁ?:?r om gﬁéﬁl %?Fﬁtgélr ]%,g%?g{se I}Qr‘%tﬂ gsoggf) mm;r)hI 3SI ng
tri et hyl agtepe 3( 724153 .R)-3- Mmﬁla)nmm@c@bﬁtgﬂdseﬂlMlemhl compbend S4@s ng, 4. 79
synthesized from Step 2 intermediate (1.0 g, 4.11 mmol) using triethylamine (625 mg,

20  6.17 mmol), ethyl chloroformate (670 mg, 6.17 mmol) and NaBH, (467 mg, 12.34
mmol) as described in Intermediate 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
(CDCl;, 300 MHz2) 6 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),

25  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

30 solid; IR (KBr) 3365, 2960, 2317, 1675, 1525, 1165 ecm™; '"H NMR (CDCls, 300
MHz) 6 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).



mol ) as described in Internediate 4 to give 1.1 g of the desired conpound
as a white 30 solid; 1R (KBr) 3365, 2960, 2317, 1675, 1525, 1165 cm1; 'H
NVR ( CDCINO 2008(406861,) S 0.94-1.04 (m 111), 1.26-1.37 ( RCTABR00S/00228L 1. 93 (m
3H), 1.95-2.04 (m 211), 2.25-2.33 (% 111), 3.00 (s, 3H), 3.93 (brs, 1H),
4.23 (t, J=13.2 Hz, 2H), 4.47 (brs, 1n). WO 2006/ 040625 PCT/|B2005/ 002204
56' Step Siepd: bR, §R§ 3N Ncﬁ@&ﬁ{ﬂ@&l@g@drﬁmﬁm&hﬁa@y nﬁwﬁf&ﬂedlatWa%

i ntermedi at e was synthesised from St I nt ef medi ate . g, 3.64 mmol),

and sodi usum'lgmlsedi&om Siep 4 imtermediaie (ﬂrﬁtﬁlg, 364 mngplblaﬁd (s@hum c)yaasiec(e?eﬁ@r i bed in

5371, 2075 33 pmyl} 8 ary PP TS aseREL i e tie 35 Siemb b BpefO0cm 1 11

Gt 7R A Mt Sidy SR TR By 33 YR30t RagIIRs2 180 (5, OH)

4. 48 (3n m&, 1}550;;1163 1a81,(1mnzsaﬁ) émmmq@mwwmﬁm4 wammqu)

trifluoroacetate; rotection ? I.nt er nedi_at e %’IB 2.11 mol)
using a 5& %sﬁ’\@iﬁsl éf44'I(F»A91'|I}a @M?% m:l%ﬁhl)g%%oéé@cﬁ @(@hpl e 1,
Step 2 ga base whi ch was used as such for the next
step. St e%ﬁ)?%g%o%llg%j' ctlo of Step 6 internediate (289 ng, 2.11 mmmol)
and | nt eStapdé:ad ﬁlR&mmﬁnﬁﬁoc tldpén yl cyam tFRicRoaceate: Mppratectibnmmol ) and
Nal (157 , 0.79 m’rDI) in dry THE as described in Exanple 1, Step
3 gave 9008 oeiatp (RLme, %félalmmw%n&@ﬁp&% splntioppf YFA4i3PC "1&3@2 2958,

i%é?’léﬁq‘giﬁfl)l%zfﬁﬁém%ﬁi%sﬁﬁ%& VS 58 209 e e et hase Wi P ged %
1.69-1. 76as(gﬁch$dﬂthenéxt&&p2 05 (m 314) 2 11 2 29 (m 1H), 2.35 (t, J= 14.1

Hz, 211), 2.64-2.75 (m 1H) 3.31-3.44 (m 2H),
3. 50- 4. 02 (em 73+€§ouphng5reeﬁﬁlonlp£) Stes @ﬁnmsdleﬁﬁ (21&9) mg 028 ammel) 1and

(()gg)et ﬁyl( <(31m %@%ﬁ op EQ({ F@el (%[ %f&nfr olfléz&l %xam (l:lnmg)lﬁlt—]lg NI-?IO CN IN

~NNO 25 S{eyy g, 0.79 mmol)dey'IHF (20 ml) asdescnbed ln Examplel Step 3 gave 90
(2S)-1-[ (1SR 3RS) - 3- N BOC- am nocycl opent%l met h pyrrolidine-2- carboxam de:
{

To a Kol utmedf toe pm%l@t Ae i white splidy IR 938 2083, %&i’;‘ 244 was
1652, 1419, 1368, 1330, 1297, 1230, 1190, 1153, 1082, 1057 cm™; "H NMR (CDCls,

300 MHz) & 0.94-1.04 (m, 1H), 1.20-1.55 (m, 2H), 1.69-1.76 (m, 3H), 1.82-2.05 (m,
3H), 2.11-2.29 (m, 1H), 2.35 (t, J = 14.1 Hz, 2H), 2.64-2.75 (m, 1H), 3.11-3.13 (m,
1H), 3.31-3.44 (m, 2H), 3.50-4.02 (m, 3H), 4.95 (m, 1H), 5.27-5.53 (m, 1H).

20

Example 10
25)-1-((1LSR,3RS)-3-{2-[(2S)-2-Cyanopyrrolidin-1-yl}-2-
oxoethylamino}cyclopentyl-methyl)pyrrolidine-2-carboxamide

o CN

Lo S

25  Step 1: (28)-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

30  water, brine and dried (Na;SOy). 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,



added L-prolinamde (2.7 g, 23.6 mol) and the m xture was refluxed for 48 h
under a nitrogen atnosphere. The solvent was distilled off under vacuum and
t he resiwi0@0068806a5 ned was taken up in ethyl acetate. TRETABHYF0QEY: at e

sol ution was washed with 30 water, Bine and dried (Na2SO4). The sol vent was

Sorra 1 Bkl shOT ECRMR TS o) 60 943,01 B 1T RAGTIB @S 2 W (e
(1 L s (W) D o2 (i
2H) | 2.b@n,'al.PB23P%1(brfEaI:1),§%5Cb§,éH),5(-31%(%191&),11)37.-%13@& D.1H), 4.47 (brs, 1H),

5.31 (brg,..1H., 3 ny : de:

(25)-1- [?T%,%RS@S%@%@%MB@% °%?‘?%é?%n§Y]1“§§/}%yrq§’lyf’8ullﬁlé‘9 - de: 5
Depr @& ecDemoteofiofSof pStép i Inintsrmiediats 876 1R 2081 mZndl} usia@PTSMsHMQ (PT1H) H20 (1.1
g, 5.78 mml) in acetonitrile (20 m) as descrjibed in Exanple 3, Step 2
gave 600548 myhol) imaceopitte (hmblasdescribed dn Examplen3, fiep 2 igavere0d mgtafp. Step 3:

Couplin L1 QR.: i [ 00 ng, 2.84 nmol) with

I nter m%&?@iﬁ%%ﬁw%‘?&gaﬁﬁﬁﬁgi@k%(20 m) in the presence of

pot assi uStepl8: Cuubling!eadtdd oftSte? . B4ntermatidte 600 Nalg, (294 o) IwikB ol ) as
described In E_xan'f)I e 1, Step 3 gave 160 of the product as semsolid; IR
(neat) 3itsmediatesl7 (24mme, 1@ mmoliin THE (20 mi) gptherpresenceoNpRtagsiT13, 300

M), 6 1,.02-1.0 1 - 26. 1 ko 70- 149 . 2.04-2. 34
(m) “gg%‘%t"z?%éf}“rﬁ]é%m’%‘@s&%%@ﬁ(@irﬁ %@4)?'3%.%5‘-%9 5%9?%”%%1{1 3.39-3. 70
() e B B B o g, 3400) 204%ampl € 11
oo ope AL TATAGH 1 ) 12 sl B URACT b0 MERS SREZL9 Gry THR VN St ep
1: (25)-1= 3RS« 3- - Ani | | gat bonyl i din=2-yl
oyan b L35tIa (r Pk 1051 S (o R0 $e AR e, D SE AR DS T (29
igi nenPTB8. 53 6. | ] t f t
AR P g N T S e Lt A L A AL AR
m) l&s ded)s7idsabrse3H).n Exanple 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 1;
"H NMR (CDC13, 300 MHz) S 1.44 (s, 9H), 1.64-1.99 (m 5H), 2.04-2.33 (m

5H), 2.9-2.94 (m 11-1), 3.45-3. 5gyfnledt) .
25)-1-(2-{(3SR,1RS)-3-(25)-2-Cyanopyrrolidin-1-ylcarbonyl]cyclopentylamino}-
acetyl}pyrrolidine-2-carbonitrile

SO

Step 1. (25)-1-[(1SR,3RS)-3-N-BOC-Aminocyclopentylcarbonyl]pyrrolidin-2-yl
cyanide: Coupling reaction of Intermediate 2 (1.0 g 4.367 mmol) with (25)-

20

cyanopyrrolidine PTSA salt (1.75 g, 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
25 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 (CDCl;, 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-[(1SR,3RS)-3-Aminocyclopentylcarbonyl]pyrrolidin-2-yl cyanide p-
30  toluenesulfonate: Deprotection of Step 1 intermediate (690 mg, 2.247 mmol) using
PTSA.H,0 ( 640 mg, 3.371 mmol) in acetonitrile (20 ml) as described in Example 3,



364373(m1H) 4.08-4.13 (m 1H), 4.73-4.76 (m IH), 5.41-5.51 (m 1H).
Step 2: 2%2& #4’1SR 3R4) - 3- Am nocycl opent yl car bonyl ] pyrrolidin-2-yl cyanide
p- 30 toIY,Y 090900 at e: Deprotection of Step 1 inter mediBEHIBRONS®0204 2. 247
mmol ) using PTSA H20 ( 640 ng, 3.371 %TDI) in acetonitrile (20 nil) as
descr i bedgiep. 68 i (W10 RYQPLRAARS LA HIOCEH WA Uas WRePheRcR gave 465
mg (100 % he am ne as Its PISA salt, which wds used as such for, the
next st epfor$ieamex8steLoupl i ng reactlon of I nternmedi ate 17 (192 ng, 1.11 nmol)

o S Pk BB TT (il o "6 DRI B 10

gave 100 SHR Rion 79, 1650,
1418, 132%%@%;?{%%@99’?@%2%{%&0? cm1g‘%rb%88é ?/lfﬁg?ﬁ%ﬂfneo 1 3?7?9(% “gw

1. 91-  302.eymrelyhnd NaB(B68e, (Irk1 thido]) i THE (19.185 gave 100ng of thelprdded (m  6H) ,
4.74-4.77

N Bonzy a5h prnishlic IR (Real) Baf 5 523555 2@%&&39,( 496 47117 "o F B i oy -
NI>/- Beﬁzyl gﬁﬁ %3@%%‘!@3@%&@@ bcycl op pl %gr gflﬁ H-el).’ 3T1n7i's 15

conpound 3@s (mymnemzadﬂmoom) AR (8] EHR (1 0 g, 4 37 mmol ) and_O
benzyl hydroxyl am ne (806 ng, 6.55 mml) using ethyl chloroformate (710 nyg,
6.55 mmol) and trlethyl am ne (661 ng, 6.55 nunol) in dry THE (20 m) as
descrijibed in Exanple 1, Step 1 toE |vel 71%0 ng of the product as a white
soliciL | R (KBr) 3305, 2974, 1675, g”é%& 539, 1176 cni 1; "H NMR 1.44 (s,

1. 711\4-1%% IR R,3RSH-3- 13 e dfiopyiDolidin-4 J1R2 4k oéthylduitho}-4. 08 (brs,
IH) 4.92 (s, mxy—g 54 (brs {éql-i)miﬁ pl}'H>5(m2yl mg(brs IH) Step
2: N - Beng)gﬂlwpoptﬁ(@ﬂ?ca_myiaml@n nocycl opent an-1| - car boxam de

trifluoroacetate: Deproteciion of Step 1 internediate (700 ng, 2.10 mol)
using 50 % TFA in DCM (6 as de crlbedHanEx£ﬁ5Ie 1, Step 2 gave 725 ny

of the amne 25 as its | 1Q- as such for the next step.
Step 3: Coupling reaction of Step medi atg (A60 ng, 1.97 nmmol) with
Internediate 17 (169 ng, 0.98 mmmol) in the presence of potassium carbonate
(271 Step 1: N1-Benzyloxy-(3SR,1RS)-N3-BOC-3-aminocyclopentan-1-carboxamide: This

15 compound was synthesized from Intermediate 2 (1.0 g, 4.37 mmol) and O-
benzylhydroxylamine (806 mg, 6.55 mmol) using ethyl chloroformate (710 mg, 6.55
mmol) and triethylamine (661 mg, 6.55 mmol) in dry THF (20 ml) as described in
Example 1,Step 1 to give 700 mg of the product as a white solid; IR (KBr) 3305,
2974, 1675, 1651, 1539, 1176 cm’™’; *H NMR 1.44 (s, 9H), 1.71-1.91 (m, 5H), 2.01-

20 2.11 (m, 1H), 2.42-2.46 (m, 1H), 4.08 (brs, 1H), 4.92 (s, 2H), 5.54 (brs, 1H), 7.35-
7.45 (m, 5H), 8.09 (brs, 1H)

Step 2: N1-Benzyloxy-(3SR,1RS)- 3-am1nocyclopentan—l-carboxarmde
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
25  asits 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,

30 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),
491 (s, 2H), 7.27-7.43 (m, 5H)



ng, 1.97 mmol) and Nal (147 ng, 0.98 mmol) in THE (10 m ) as described in
Exanple 1, Step 3 gave 260 ng of the product as a semsolid; IR (neat) 3217,
2953, 30WAR06/04088B0, 1416, 1043, 751 cm 1; 1H NWVR ( CDCIRCT/BR2005%0g204 6
1.73-2.21 (m 6H), 2.25-2.35 (m 5Hp? 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) WD 2006/ 040625
PCT/ | B2005/ 002204 59 Exanple 13

Nl - Phenyl - N3- ((1S, 3R) - 3-{2-[(2S) - 2- cyanopyrrolidin-1-yl]-2-oxoethylam no}- 5
cyclopentyl nethyl)urea 1011 HOIl CN NANCO Step 1:

N1- Phenyl - N3- [(1S 3R) - 3- N- BOG- anmi Edi@l}lplﬁnﬁentyl methyl Jurea: To a cooled (0 C)

sol ution 0 dr 1 0 mM) was
added pheﬁi]r)il ié‘ﬁ&ﬁéﬁﬁ 3 éz‘sz)Sz‘g Srﬁﬁﬁ'&r lgg #F@F%?react i on

m xtuse WaopdityhhéthyBdreaver ni ght at roomtenperature. The solvent was
renoved under reduced pressure and the grey solid so obtained was triturated
with diethyl ether to affg the pure prlgdua (@N4 g) as a white solid: IR
(KBr) 3380, 2966, 1682, 1,51\8 \5J1N CDC13, 300 MHz) 8
1.02-1.05 (m 1H), 1.37 (s, H 63(n{‘l , 1.74-1.76 (m 1H)
,1.97-2.01 (m 2H), 302306 2H) 371(br 111), 6.14 (brs, 15 1H)

21%3 6. 98145 1: NTPhefyB1(1HbR) 3 B0 2ty cidpdiy o8 e &l fooolid 7. 2

N1- PhenyK0 R@) [SQIBBQB RY Isteamdmtcylcﬂ Opgh gy B3t hyro uinedry TEHElc@Apmlrieiasias

repared f Step. 1 inter t 3. S a 50 %sol tion
b “Per 1 PeAEORRRT isosere ot Latnhich) Hide” sERio DRt RGP Y55 &t op o
to afifor drfdd ovaﬁugu af rcrohf—‘ tHpABuAS The sdivéntSHad Tebvéd uds& HRIBE@S such
for the next step. Step 3: Coupling reaction of Internediate 17 (222 ny,

1. 29 mmolpyessurd agd dle greyrs0hersma attted s aciturgted vithadintingl $therstodkfford itheed i n

|
o ¢ i tuct 03 £ o e st X TR 33 T 1 6K 584, 1s1R ol <ﬁe§?)
1301t (NmWZ%CD&i@%%@% RO 6 b, 1)1 MY ) goLEgs 380 ) O
1H), 3. 13-74-196 (m, 15)),1.97-258- Gn,6H5), rfBr,dZH—Ji)é (th, 24353 (brsy 1H),16414 |(brsprrer)

ST S 53}1}){% sgﬁgfol(t FOLERE) 1uf 755523 %l T o s 567 T 2 W, o)
8.36 (s, 1H).
Step 2: N1-Phenyl-N3-[(1S,3R)-3-aminocyclopentylmethyl]urea This compound was

prepared from Step 1 intermediate (1.2 g, 3.60 mmol) using a 50 % solution of
trifluoroacetic acid in DCM (8 ml) as described in Example 1, Step 2, to afford 729
20 mg of the amine as its TFA salt, which was used as such for the next step.
Step 3: Coupling reaction of Intermediate 17 (222 mg, 1.29 mmol) and Step 2
intermediate (600 mg, 2.58 mmol) as described in Example 1, Step 3 using KoCOs
(355 mg, 2.58 mmol) and Nal (193 mg, 1.29 mmol) afforded 162 mg of the product as
a white sticky solid ; IR (neat) 3316, 2951, 2241, 1649, 1550, 1439 cm™ ; 'H NMR
25 (CDCls, 300 MHz) § 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).

30 Example 14
N1-(2,4-Difluorophenyl)-N3-((1S,3R)-3-{2-[(2S)-2-cyanopyrrolidin-1-yI]-2-
oxoétliyl-amino} cyclopentylmethyl)urea



30 Exanple 14 N -(2,4-Difluorophenyl)
N3-((1S,3R)-3-{2-[(2S)-2-cyanopyrrolidin-1-yl]-2-

oxoet hywoazn061e40635c| opent yhnet hyl ) urea WD 2006/ 040625 RET 2582982204 60
F/ 1l pHp CN NNF HH Step 1: 60

N - (2, 4-Di fluorophenyl )F3~(1S.3R) - 3- N- BOC- yanigjpcycl opent yl net hyl ] ur ea:
This internedi ate was pr¢ ed romlnte dijate 10 (1.3 g, 6.07 nmol) and
2, 4-di fl uorophenyl isocyaikate <4 Nin dry 5 CHC13 (20 nl) as
described in Exanple 13, epHl tid g 2 lg he desired product as a
white solid; IR (KBr) 3357, 2976, 2965, 2869, 1683, 1654, 1537, 1515, 1431,
1366, 13%p 1248, 117K, 1141, 109M; (ZmMmphénH)Nm[((lm&NMCM&) 8

i (7)Zf 118%‘?%0}’&12.1?&1%}’111}9}&35]1“9&4%@&% %tergquhat%wgggvgqurpg%ﬁom Jhtqtﬁleag;q) {8 3 86 3 94
oo h &)é %’Gh% d’#%ﬁ‘rxolé%d 24-8ffuordphbiyl idddyandle 1941 fng, 6109 mnfoly % 8nP6 (M 2H),

7.92-

N - (2, 4031@1[; @m@kmrdph@nﬁ\dﬂaﬁ Ei?nﬁlﬂ)lssswpdrtb@mll by tesetiphducea;
Depr ot ecti on, 0 te 1 _internediate sin %
ool el o arbiesotids RO 3357, 2065 20eh 2508 16516 1937, 618 i gave 364 g

Step 3 0GR 1448 1TTE 1131 0ok ) 18 S HIRRETCBLET 0P RIS T, 2158, o
i nt er medi 1@ @, (13@41@2,1 40%& |])443§s QHZCI 149-Eld56 gnEmyrnlm -1.8 (&t 9pD3 using

K2C03 187 ng : 1) ng@ af f ordéd 90 ng of the
product 1£4-2.3 érenﬂthazaB-Bﬂﬁé(t de-—atHz BD43.8 19§(n341@{),4_684hrs 1826060476, 1416,

121 116 1 6 1.25-1.41 111

220, S IS4 6 T8, 6795 BB ST s WAL (o Ml T 5T (i
%"%2 ?bssgeﬁ a3 (M- (g‘é hi)Dlﬂ%oFc%hénﬂﬁNQI[EXSiﬂﬁ)a Mﬁo@y@@p&fﬂlm%ﬁﬁbl]u?ea% (s, 1H),
(2S, 49) -Ikp{cgec[t(onmf:ﬁt)ep 3- mtqnmydlgge 00 g, )ll 3951111151@1]1) using a 50 % solution of
acetyl } ’I% UBER/PW m(ﬂ élescnzb%l in E%cSam%YeaP, ﬁe g é%vgy@ mg of the amine as

the TFA salt, which was used as such for the next step.
15 Step 3: Coupling reaction of Intermediate 17 (117 mg, 0.68 mmol) with Step 2

intermediate (364 mg, 1.35 mmol) as described in Example 1, Step 3 using K,CO;
(187 mg, 1.36 mmol) and Nal (102 mg, 0.68 mmol) afforded 90 mg of the product as
a semisolid; IR (neat) 3624, 3019, 2400, 1644, 1521, 1476, 1416, 1215, 1164, 1045
em” '; 'TH NMR (CDCls, 300 MHz) § 1.25-1.41 (m, 1H), 1.73-1.96 (m, 4H), 2.11-2.35

20 (m, 5H), 2.53 (brs, 1H), 3.15-3.17 (m, 2H), 3.13-3.68 (m, 5H), 4.76-4.78 (m, 1H),
6.76-6.82 (m, 2H), 7.38 (s, 1H), 7.62 (brs, 1H), 8.00-8.08 (m, 1H).

Example 15
(25,45)-1-{2-[(1R,3R)-3-Benzylcyclopentylamino]acetyl}-4-fluoropyrrolidin-2-yl
25 cyanide

gy 0 CN
Cr O
G

Step 1: (1S,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)



Step 1: (1S, 3R)-3-N BOC-am nocycl opent yl net hanone: To a stared suspensi on of
magnesi um turnings (441 ng, 18.37 mml) in dry diet hyI et her %}éo m) was
added aweosmoaé/d40a2ount of iodine (5 ng) as an initiatorPC Héne (865
my, 5.50 nmmol) WO 2006/ 040625 PCT/ | BR005/ 002204 61 was then added and the

reacti orwamféwdaewaﬁd #Hd Iﬁﬁﬁﬂoﬁ iRtu® thad blightly W drhit ltil’lrimtﬁtléﬂ)w%d)lﬁﬂon of
Intermedi ate 11 (1. 68 mmol) in dry diethyl ether (15 ml) was then

car ef ul |oﬁ1ntam@@atada (gﬁeg,r%@ﬁ:mnﬁﬂ) mdw@mhymh@t(ﬂﬁ ﬁﬂh“@sﬁlﬁim}tﬂfu@ room

t t t th t ed | ut f
armon orAas 89 dhe Zeshcmiiled Y5t RRrRITRORER B iR RRYeBRE TG or gani o
ext r act sniweir€ wie TifReriidAched ®ith a SitirBRd FOHIdAI @a&ﬁi@ﬁﬁ%khloﬁﬂ@m%ﬂ vent was

evapor ated under reduced pressure and the residue obtained was purified by

siliba @@trami with ethil aestateg Thp legmbingd prgai evieactsrivergavashedewithovatay ) t o

T705, 16680 Ml B0 BN Rty b inby S dha i 10 (o,
O 1. idudbefired il quﬁﬁ&?b} 583 1 ol ity (15 T end 1803 30 (m

2H), 7.38-
NI - BOC- (pmolsm)a @herhttz o,gdci?dbmgtqfrﬁha plamcnmpom{) as 8 vhitei solidoR 6K&p) 1

t 5 t 3 10 % Pd/ C

2”58“"349@@@%?&7#%;@%@ LTI R g AR (RO abad@ReRt Sktire for 2
t t ' f At

CondShr G TR, LIRS, CRLSENR, it (G 10/EH (B3 sBABI I AR 0 025, one
in petrmﬁﬂﬁﬁ&(ﬂneBH),tm%V\% (mZQHDrg of t he conpound as a white solid; 1R
(%) 8 Mot bbb o b B3 S
2.63-2. 20 7 5
Step 3: q‘?’]eﬁﬂgﬁ%% S??(r: pgﬁgﬁ- -%%d gjvﬁBeyr%tagéﬂlg%Aofég (egb(m v
i nt er nedh@t and msﬁﬁlxlmﬁ vias3Maintathgd ats40npsiHydeo gehA pressid€Nof @ hkd roem descri bed

Ex | 1 2 37 f h TFA h
R o 5B o i S e et bl S 1S

t 66 |
e e el 4o BB gy O )

0. 66 mmaif)hé cordipdmng ks mwmtasoldic;sxar(memm 2251682, 153651673,949a¥61 60 ny of

—t

the producf ;as a V\/mte SO|I | R (KB 1 3318, 2925, 1650, 1425 cml1l; 1H NWR
(CDC13, 300 KPR (€Dgis, B0 MHg) 310.99-1.92 4m, JIHQBI%(S AW, 16461273 (m,
2H), 1.89-2.18 (m, 3H), 2.63-2.65 (m, 2H), 3.90 (brs, 1H), 4.46 (brs, 1H), 7.13-7.33
20 (m,5H).

Step 3: (1R,3R)-3-Benzylcyclopentan-1-amine: Deprotection of Step 2 intermediate
(360 mg, 1.33 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.

25 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 (CDCl;, 300 MHz) § 1.00-1.01 (m, 1H), 1.37-1.55 (m, 2H), 1.67-

30  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, /= 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, 5SH).



30 1. 80. (m 2H), 2.01-2.53 (m 3H), 2.60-2.79 (m 3H), 3.04-3.14 (m 111),
3.28-3.42 (m 1H), 3.56-4.05 (m 3H), 4.95 (d, J= 9.0 Hz, rotomer, 0.73
Hz), 5. owqap06/9406357 Hz, rotomer, 0.271), 5.25 (dt, J RCHB2603M220qt oner
0.251), 5.33 (dt, J 50. 7 Hz, rotoﬁ%r 0.751), 7.15-7.30 (m 511). WO
2006/ 040625 PCT/ 182005/ 002204 62 Exarrpl e 16

(2S,4S)-4-Fluoro-1-{2-{(1R, 3R) - 3- (2- met hoxybenzyl cycl opentyl am no] acetyl }-
pyrrolidine-2-carbonitrile OCHB HExaniple 36 F Step 1:

2- Met hoxy h4§§/ I%l S, 3R) - 3- N- BOC- ami nocycl opentyl met hanone: Grignard reaction
of Inter -4- !oxozlﬂzd(llwﬂs-’»ﬁ%ﬂns oxxhengylgiclopsuspiasinelasetylisi um  broni de

pr epar ed %ﬂ n| ngs (882 ngy, 36.75 mmol) and 2- bronoani sol e
(688 ny, %9 ol HJSEh d| ethyl ether (20 m), as described in 10

Exanpl e 15, Step 1 afforded lodd, g of roghct as a white solid; IR (KBr)
3377, 2980, 1681, 1523, 1243 1166 cr(h?ﬁ MR (CDC13, 300 MHz) 5 1.43 (s,

9H), 1.71- 1.79 (m 2H), 1. .05-2.11 (m 1H), 3.21 (s,
3H), 3.27 (brs, 1H), 3.70 10(br ,,IH) 5.51 (brs, 1H). Step 2:
NI - BOS- (1R 3R) 3-(2-net hoxybenzyl )cycl opentan-IFam ne: This 15 i nt er nedi at e

Uai ng. 10 b - MoGighevk s 2y ROk onedbimtttinded] GRewR i o 15

Step 2 t t t t 0 %ﬂht o 61, 2917,
258 2 | ction Sl s QTR B L £sagh %%‘@*% 1. 07

(m 1H), tromide :prqxare(dnﬁmnlmagnesnm'L(mnuﬁgQ (8&2 651g;L ?&Hnmnﬂdl-) and. 94- 2. 25 (m

21, 2 S5Eitalh Gihind e held 1 ) eyt Vo, Mlsc f >
(1R 38 - %Aa%aﬂl@ﬁbos&qu%a&yqlwgefaﬁ (}iro&mt 8 alylifd 440 PR KBS

Deprotection of Step 2 internedia mol ) " usi ng 50 O/’TPAln
DCM (6 rﬂ9§0a1;6819§;523 H24B,il16&cmip! HI\M\/I‘R&MI;”, 300MHzPE 1.43ysFH), hglani ne as

v B U R
55T G P M RIS, ot e e S 51
Step 3 gastep 352ng N1-BOG-(1R,8/)+81(2anecthoxsdenzydicyclopdntan-haatine: 3318, TiRH46,
15 intermediate was prepared by the reduction of Step 1 intermediate (1.15 g, 3.60
mmol) using 10 % Pd/C (200 mg) in acetic acid (30 ml) as described in Example 15,
Step 2 to give 850 mg of the compound as a white solid; IR (KBr) 3361, 2917, 1698,
1683, 1493, 1243, 1173 cm™ ; 'H NMR (CDCls, 300 MHz) § 0.98-1.07 (m, 1H), 1.32-
1.41 (m, 1H), 1.44 (s, 9H), 1.65-1.74 (m, 1H), 1.94-2.25 (m, 2H), 2.58-2.70 (m, 2H),
20 3.82 (s, 3H), 3.86-3.90 (m, 1H), 4.61 (brs, 1H), 6.76-6.89 (m, 2H), 7.08-7.22 (m, 2H).
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.

25 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 cm™; "H NMR (CDCl;, 300 MHz) & 1.01-1.12 (m, 1H), 1.25-

30  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,



2243, 1667, 1417, 1242 cm1 ; 'H NMR (CDC13, 300 MHiz) 5 1.01-1.12 (m 111),
1.25 30 1.29 (m 1H), 1.35-1.55 (m 2H), 1.65-1.74 (m IH), 1.97-2.05 (m
|H), 2.Iwooddospees 2H), 2.60-2.73 (m 3H), 3.03-3.10 (RGTIBOS002056- 4. 04
(in, 711), 4.95 (d, J= 9.0 Hz, WD 20686/ 040625 PCT/ | B2005/ 002204 63 r ot oner,

0.75H), 5.13 I _ nmer, 0. ' di, 475 21.9 Hz, rotomer,
0. 25H) | ?t%@e‘% g’t?d{}:g%iéﬁéf %g’toﬁ%yﬁBF‘{m%’.Z@g%Q’%ezsg(é‘&%}. ‘séf(_‘)rﬁzdflbo,md?s. 09- 7. 20
(m  2H) . 0258983 (dk,7) = 50 30z, otbrrel, (B3] 82-6384 @n, BH)RZ Q0L TH® hy|
) cycl opent ﬁqgm ag] acetsyl }pyrrol - 'idine-2-car boﬁ?t ri)?e HO Cﬁl’gzg{)pl Step 1:
N - BOC- (3SR, I RS) - 3- (3- Thi azol i di nyhnet hyl net hyl ) cycl opentyl am ne: This
conmpound was synt hesized from I nt rrred‘e%tge 4 (2.0 g, 6.826 nunol) and 3- 10
t hi azol i di ne (850 ng, 10.240 nmol JXMHP (100 m) as described in Exanple
10, ep (asit [ . e i | NeY ) 3336,
2032 16517 GAERS IR B- 0 ThATG RSN A Feli e Asih Rt v 120201, 10
(m 111) idine-2ecatbauitrilem 2H), 1.44 (s, 9H), 1.75-1.84 (m 1H), 1.94-2.30
(in, 3H, 2.32 (d, J=8.1 Hz, 2H), 2.87 (t, %1 = 6.3 Hz, 2H), 3.05 (t, J =
6.3 Hz, 2H), 3.92 (brs, 1H), 4.05 (s, gH), 4._§ 15 (brs, 1H). Step 2:

(3SR, I RS) - 3- (3-Thi azol i di ny PfBNN&pé"ﬁ m ne trifluoroacetate:
Deprotection of Step 1 inteRpedi atie (600 ng,\ 2/142 mol) using 50 % TFA in
di chl oronet hane (6 m ) as described in Exanple 1, Step 2 gave 1.08 g (100 %
of the 8tapnt: A3-BOC-(I5H1 RS)-3-(3-Thiazblihagimetiedmathyhogdiofentylahimen@his st ep. 20

Step 3: Coupling reaction of Step 2 internediate (1.08 g, 2.125 nmol) with
| nt er medcempound” was osygghesized dipmnplnfermediais, 4710 (206829 TmahandrEsence of

t i . J . |
s 0 o PuERERRNES0 (e L To dliP B 100 1) 3y, dediobefln Bl 100 ) 20|
(neat) S5, to2f¥a1.9278%he pfodct abhlvwhited Sbli; IR QBBr)3R36; 2933, 6&, 168K;13, 300

MHz) 8 1.04 25 1.14 , 1.43-1.50 2H), 1.77-1.86 3H), 2.01-2.38
Ve o5 4y 1998, 847; 1019%ems 5 NME 6P Cla 308 MED) 51.05-B1pdin. 1) 140158 5 15 i

1. % oy ke R e oo 8 o B 0 1 18, 6, 1

2.87 (t, /= 6.3 Hz, 2H), 3.05 (t, J = 6.3 Hz, 2H), 3.92 (brs, 1H), 4.05 (s, 2H), 4.58

15  (brs, 1H).
Step 2: (3S5R,1RS)-3-(3-Thiazolidinylmethyl)cyclopentylamine trifluoroacetate:
Depr(;tection of Step 1 intermediate (600 mg, 2.142 mmol) using 50 % TFA in
dichloromethane (6 ml) as described in Example 1, Step 2 gave 1.08 g (100 %) of the
amine as its TFA salt, which was used as such for the next step.

20 Step 3: Coupling reaction of Step 2 intermediate (1.08 g, 2.125 mmol) with
Intermediate 17 (182 mg, 1.060 mmol) 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-

25 1.14 (m, 1H), 1.43-1.50 (m, 2H), 1.77-1.86 (m, 3H), 2.01-2.38 (m, 8H), 2.84 (t, /=
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
30 (28)-1-{2-[(3S,1R)-3-(1,1-Dioxo0-2-
isothiazolidinylmethyl)cyclopentylamino]acetyl}-pyrrolidine-2-carbonitrile



I sot hi azol i di nyl net hyl )) cycl opentyl am no] acetyl}-pyrrolidine-2-carbonitrile
WD 2006/ 040625 PCT/ 02005/ 002204 64 p CN H S.N~,%\N_ 1 Step 1:

N -B 3{'@2 %Bé 6% 33- (3. -Cnl oropropyl sul fona_ni i donet hpCrapmospeetdy | ani ne:
3-C. hl nésul fonyl chloride (¢4.66 g, 9.37 nmmwl) was added to a cool ed

(0 ©O and stlrred solution of Internediate (2.0 g, 9.34 nunol) and
triethylamne (1.04 g, 51@,99 mmI)Hn O m) under a nitrogen

at nrosphere. The reation m xiSuyea war med to room tenperature
and stirred for 18 h. The Ri xfur quenched with water (50 m) and the
product was extracted into The conbl ned organic extracts were washed

with briteg andyiBOCH(I$aRFGIR-CRerpesHlsubionahidotthiflyvioptntyiattie: r educed
pressure pave 2.2 ¢ (gf product as an %}lf white soli IR (neat) 10 3369,

3306, 2bEBloramvpaneselionyl chivgide (1.86 g, 343 mwal) was addmi/@ ecoaled, (0360 MHz) 8

1 9313 difec ihondffictydityb To 20 g ot il bandisb dBalg 10 4 o
(t, s _1(ﬁ293n‘kﬁol) iﬂ‘bCl\@ AP ml) Ridef a nittdgen AtrfGsphefd Thoreatich miShes wiis
Nl - BOC- ( 3S, 1R) - | 0X0- 2-1 sot hi azol i di nyl met hyl ) cycl opentyl am ne: 15

To a scraduadly W@‘éd&[ﬁo 1ropm: tempeatarecand stirred for A4S mxtdreywaEt hanol (20

m d 0 4.26
et | oot e alf B s e e Wisc e el R PG The Soffbtiell o) ed 1t o
roomt &h@tdath@ets dhmtﬁgshe@nw&h BeEhe fand el &Naasm)em\ra@gfaﬁdnvuft fheet hyl

acetate (2 x 50 m). The conbined organic extract's were washed wth water,
bri ne et tader (reiredpressie gove 22i pof poduttas2n ofbwhitatsolidd® (neatjuced

T3l B hn bl e, 1P {142 Bl oSt 0T g 1 1
2 162 S LA TOp e 132y D, L S L7 i (@ 11 973pel) 5 102

(t, J= 51—1);3 1az(t, 2H)6.6 ,'BIZZBHQ t3.19 &, $=67.5Hz, 2H),,3.69 &4J (6.3 HZ, 2H), 39254 (b s,
11-1)
(3S, I R) ;[%14686&%6 @na%}& hi azol i di nyl net hyl ) cycl opent yl am ne

L L'g”?%‘%ﬁ" D s R B B A R P i ol 1

St efd 2 ”g@aesomﬁﬁnijtqf l iﬂternwdlah@(laSgJ 4.23 fildol3 & try miethaholv@8 mij edsas such for
Lhe et 35 OB g RetneiaS T bi0a 28 S5b B e ol TR £ 55620 ™0,

h under a nitrogen atmosphere. The mixture was cooled to room temperature, diluted

with water (30 ml) and extracted with ethyl acetate (2 x 50 ml). The combined organic

extrécts were washed with water, brine and dried (Na;SO,). Evaporation of the

(72}

20  solvent under reduced pressure gave 1.04 g of the product as a white solid; IR (neat)
3378, 2979, 1688, 1526, 1300, 1178, 1128 cm™; 'H NMR (CDCls, 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, /= 7.2 Hz, 2H), 3.14 (t, /=72
Hz, 2H), 3.25 (t, J = 6.6 Hz, 2H), 3.94 (brs, 1H), 4.54 (b s, 1H).

25  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 mmol) with

30 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,



30 Internediate 17 (156 ng, 0.90 mmol ) in the presence of potassium
carbonate . (499 ng, 3.61 mol) and Nal (135 ng, 0.90 rrggh.%mi ;[d—zlg“(zo m) as
descri basoiene/0B@pl e 1, Step 3 gave 150 ny of the pro as“a sem solid;
IR (neat) 3315, 2951, WO 2006/ 040625°3PCT/ | B2005/ 002204 65 2239, 1656, 1416,
1299, 11@2339(?%56 mMVBzQ@Em@ m@DOHM(@ﬂCHlSdDM@Izﬁ ml 114, 29 (ﬂa flﬁ)l 54 (m
2H), 1.73-1.82 (m 3H) 0-2.39 (m 1 OH), 5 (m 2H), 3714 (t,
15. 3 Hz, 1241-})1 54:1n22H) BQS(InSZ 611;)3H)42W-?43Q3(6n,(1rﬁH)12'lP0 @Hmﬁ{)e&ﬂg (t

f:grsi)o# E 1&333{%%3 %Q'étp I&,nﬁﬂe&t);;lzlc%cd opﬁ_ﬂtyl am no] acetyl } pyrrolidi ne-2-

N - BOC-(33 1R) - 3- Mor phol i nonet hyl cycl opentyl am ne: A m xture of 10
Internmediate 9 (2.0 g, 6.826 mml) and excess of norpholine (15 m) was
mai ntdined at RT for 72 h under BExampled§en at rmsphere The m xture was

di | uted 1 and e ted th acetate (3 x 30 m).
The " conbitsid-Grs RS YeratoiiiomeRiuleriosentt hmipolac BB N oma Za " ( a2 50N
and evap@iifbhfriico 9ive 1.64 g (85 % of the product as a semisolid; IR
(neat) 3338, 2959, 2767, 2688, 2400, 1711, 1523, 1455, 15 1365, 1249 cnmi; 'H
NVR (CDC13, 300 MHz) 8099109(m 1p JQ'&Z 1.51 (m 2H), 1.44 (s,

9H), 1.70-1.97 (m 2H), 2.04- (d, J = 6.6 Hz, 211),
hyI

J=

2.40-2.43 (m 411), 3.68-3. 1 390Nbrs 1H), 4.72 (br s, 1H).
Step 2: (3S,1R)-3- Mr phol i n@ clopenty ne trifluoroacetate:

Deprotection of Step 1 internediate , 4.577 mol ) using a 50 %
sol uti onStSP IFAleBOQJEBé’;ldﬂ)ﬁommohametbmynhoyemlm@r iYpethixtareBednpl e 1,

S 2 TFA s d h f
Che WEx TTmpaag B o 6fas el pB etdelr gpoPafino 13 Al VBrEEed00 g, 5 6
ol ) wi atfRT r&tﬁrMeata%&a éxﬁﬁﬁogﬂml T8O xﬁmadré wa8 dilifed tvifh \{m& 47100t he

presence of potassium car bonate nmol ) and Na 0 ng, 3.80

mol ) asnﬁ{)emdrermadted will ethiyhagstate 13 xﬁﬂapi)sTbawembmdmggamc idyersm'crduct as
semsolid; .IR 37, 33 43, 2240 H NWVR
(Cocis, Satermtih e GARD gacq e-sfy) stio SVaotaeel o e 14 L (S H3okbEs (m 31y
2. 05- 2. 28r(iidt 1) sen%sé‘iid (gt (néat%@3§8 '",'?9592%67 26%8494(% 4314 n152%H)14553 07 3.12
(m 1H, " 3.38 (s, 2Hj , 1 (m 4.78 (m
1H) .15 1365, 1249 cm H NMR (CDCl, 300 MHz) 8 0. 99 1. 09 (m, 1H), 1. 32 1. 51 (m,

2H), 1.44 (s, 9H), 1.70-1.97 (m, 2H), 2.04-2.24 (m, 2H), 2.26 (d, J = 6.6 Hz, 2H),

2.40-2.43 (m, 4H), 3.68-3.71 (m, 4H), 3.90 (br s, 1H), 4.72 (br s, 1H).

Step 2: (35,1R)-3-Morpholinomethylcyclopentylamine trifluoroacetate: Deprotection

of Step 1 intermediate (1.3 g, 4.577 mmol) using a 50 % solution of TFA in

20  dichloromethane (13 ml) as described in Example 1, Step 2 gave 842 mg of the

amine as its TFA salt, which was used as such for the next step.

=t

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
25 Example 1, Step 3 gave 120 mg of the product as semisolid; IR (neat) 3437, 3331,
2943, 2240, 1653, 1425, 1319 cm™; "H NMR (CDCl;, 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, /= 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).
30
Example 20



30 Exanpl e 20 WD 2006/ 040625 PCT/ |1 B2005/ 002204 66

(2S)-1-{2-1 (3SR, 1RS) - 3- (4- Met hyl pi per azi nonet hyl ) cycl opent yl am no} acetyl }-
pyrrol i dWie2006/8486%onitrile HO CN cN HO N~ Step 1: PCt 2008002204

N - BOC- (3SR, 1SR) - 3- (4- Met hyl pi per azi Abnet hyl ) cycl opentyl anmine: 5 Reacti on
of I nt er B8 b{2 [BSRARS)A-(4Mabylpipirpzinonethybeydopentylanyinp] avetydizi ne (15 ni)

as described,] ampl e .19 Step 1 gave 1.64 g (85 % of the product as a
semi solic!‘,yr'fq!e“#‘n‘ﬁ'gg"r“gp%%“éé%ezgsz 2801, 1692, 1525, 1365, 1168, 1013 cm1; 'H
NVMR (CDC13, 300 MHz) 8 1.01-1.08 (m 1H), l934ef. 51 (m 2H), 1.44 (s, 9H),
1.74-2.46 (m 4H), 2.28 (s, 3H), 2.31 (f Jk 720 Hz, 2H), 2.46 (brs, 8H),

3.90 (brs, IH), 4.69 10 (brs g N
(3SR, 1RS) - 3- (4- Met hyl pi per azi ongt hy yclopen@am' ne trifluoroacetate:

Deprotection of Step 1 intChediate (1.4 g, 4.708 nmol) using 50 % TFA in

di chl oronet hane, (14 ) as described in Exanple 1, Step 2 gave 928 ng (100
o9 “of " L MR n as N BOREESI Lni &Moo pgenase By DRy denootsleingit st op

15 St - ' ' ' ' . |

weh P ndsaiRAPot BehRAGk 412U ¢ Y EEs foddl EETTBROAS SriiiBerading fis IO )

B o 1 o e T OOl B the B S duct a6 2an SOl i R (neat) "
3339, 294emisphidoIR (meak ,331&1%559/, 2&%,1622152&71316,5, 1168NR13 ot 3H M) 6

iy, 2. 28C0R s S Mtz g 9o, Bofirserst taoolh 18 €O ARRS AT (o
(2 - 1 L e A A B S o e e Rcety ) -
pyrr &0i di(bes; PHzar bonitrile HO CN ~N~N No NC
Step 2: (3SR,1RS)-3-(4-Methylpiperazinomethyl)cyclopentylamine trifluoroacetate:
Deprotection of Step 1 intermediate (1.4 g, 4.708 mmol) using 50 % TFA in
dichloromethane (14 ml) as described in Example 1, Step 2 gave 928 mg (100 %) of
the amine as its TFA salt which was used as such for the next step.
15 Step 3: Coupling reaction of Step 2 intermediate (500 mg, 2.533 mmol) with
Intermediate 17 (219 mg, 1.269 mmol) in the presence of potassium carbonate (350
mg, 2.533 mmol) and Nal (190 mg, 1.269 mmol) as described in Example 1, Step 3
ga\}e 100 mg of the product as a semisolid; IR (neat) 3339, 2940, 2242, 1656, 1416,
1200, 1117 em™; 'H NMR (CDCls, 300 MHz) & 1.01-1.05 (m, 1H), 1.39-1.45 (m,
20 2H), 1.73-1.83 (m, 2H), 2.05-2.40 (m, 7H), 2.28 (s, 3H), 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
25 (28)-1-{2-[(3SR,1RS)-3-(4-Cyanopiperidinylmethyl)cyclopentylamino]acetyl} -
pyrrolidine-2-carbonitrile

. jeatase

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



Step 1: NI1-BOC- (3SR, 1RS) - 3-(4- Car boxam dopi peri di nyl met hyl ) cycl opentyl am ne:
To a solution of Intermediate 4 (2.0 g, 6.826 mol) in ﬁ_ %@9@ {%)

added WWDRO®/@42625 PCT/ | B2005/ 002204 67 i soni pecot ahdéB § 20 300
nunol ) and the mixture was refluxed $r 48 h under nitrogen atnosphere. The
sol vent %&ﬁéb&ﬁfuﬁd Gflfé mrmﬁﬂ')%ﬁ‘tﬁé‘ﬁukﬁ?e {as réiiRed 761 48 H‘i‘ﬂd&as taken

up in ethyl "acetate m). The et’hyl acetate solution was washed wth
wat er ( 5@itrdgen adinomlle(el.\lé@@cw)vmhdv&vdipidl@it eﬂ undde vagwu@ed the eesduee to gi ve

5 950 d wh | L.d; 3395,. 3191 3, 1651,
1520, 1588t v tien vp. 2 ARt R0 1 T S ekt Sotion ik ppedy
1.32-1.5 7 1.4 Hz,
24 3.0 #&B?vst%}'%m ilnl)‘uilneﬁs(Na%@q ahd ‘g0 4r§fédgd;ﬂsde11i-§éﬂ1cec?gl%§s&9 to Fivel

N1- BCE- ( QSRnﬂg?ﬁ)thSp(oducI)pamordutaesohd; Bwﬁeam@p; (:3)19[1,0]:1?&3'; wssalmlﬁeo 1263,a 10
stirred angd cogql 0] of p 1 |.at 900 2.76 mol )
and tri éﬂﬂ@f"&m ﬁ'gl\é\gkgéD&? §§08&{F}1§)5)92 IHOQje'“}a ﬁhg% & ”gdﬁ .
trifluor [ ( stirred
at 0 -10?%@?% P?% an érlg?% é;é? dgenfﬁﬁr{oiénzﬁi ’r3e%l 4)%%?1) quenched
with icesesl@rsy2HRr and extracted W|th et hyl acet ate (3 x 30 mM). The

conbi ned organi ¢c_extracts were washed with water 15 (100 m ), brine (50 m)

and dri e@tgNZ HBO eﬁﬁ@%b@%*@&@@&%@#@ﬂ@é@ﬁ%ﬂ@%ﬂ%@& pfedsure to

340 G 4 350 O S il B kG 00,
2 06 2. 3iridhylaibe, (121364, {006 mbl), in3dHOTHBI(E rah)wastadtRd (tbiflaorchddic. Step 3:

(3SR, 1RS) anopl eri d| hret hyl ) cycl opent y] am ne tr| fluoroacetate: 20
Depr ot ec@@fé"’é‘ﬁ% ﬁ%m andythe migbie wigs stirradal Gmdf YCJos 28 vadegp o

sol ution r 1, Step 2
gave 1. Og%tr%geﬁ%&ngsprod:}% Qg@hpﬁg&? &%eﬁ@h?efl %&ﬁﬁ%%o%@gt%%h&h for the
next st emithSithyl adetateqB ! 30ngl) Blecéondbined orgheip eXtracts wereswished with viterng, 1. 92
with' Internediate 17 (166 ”&\qu 96 nmmol ) in dry THE (20 m) in the
t ENg2

pr esiﬁce (510 miy brinead) mh aad ubiedt EN3809). e ﬁolgeltrmﬁ Fvanogateth undars4 ny,
e sol | R PRASHS W1l sELARRR i oP GO R 4 W@ RoRh HRIR 17, iR
(CDC13, %@Dmfﬁzsbo mzpsmwﬁov r@n JLH)), 1 22-13&-&}14&1 M442¢d) 9H), 762-1.930 (m 7H),
$ 551 T v 0 v b o .
Step 3: (3SR,1RS)-3-(4-Cyanopiperidinylmethyl)cyclopentylamine trifluoroacetate:
20 Dei:rotection of Step 1 intermediate (600 mg, 2.105 mmol) using a 50 % solution of
TFA in dichloromethane (6 ml) as described in Example 1, Step 2 gave 1.03 g of 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
25  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 ecm™; 'H NMR (CDCl;, 300 MHz) & 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).
30 ' '
Example 22
(25)-1-{2-[(3SR,1RS)-3-(4-Benzylpiperazinomethyl)cyclopentylamino]acetyl}-
pyrrolidin-2-carbonitrile



Exanpl e 22

(29)-1-{2-1(3SR, ] . RS) - 3- (4- Benzyl pi per azi nonet hyl ) cycl opentyl am no] acetyl}-
pyrrol i digey 2degegobmni tril e WO 2006/ 040625 PCT/ | B2005/ 00 ZX0RIB265/002204 CN  r NN3
Step 1: N -BOC (3SR I RS)- 3-(4-Benzyl p$ per azi norret hyl ) cycl opentyl am ne: This
compound was prepared fromlnternediate 4 2 g Cr@ 826 mml ) and 1-benzyl 5

pi perazine (3.2 g, 19.32 mml) |n et hanol as described in Exanple
10, Step 1 followed by ca 627@/ oyr aphy using 3 % net hanol
in chloroformto give eprod as a white solid; IR
(KBr) 3397, 3006, 2949, 2¥10, 1, 1507, 1545, 1365, 1287, 1159, 1011 cnf
1; 1H NWMR (CDC13i 300 MHz) S 0.97- 1.07 (m 1H), 1.25-1.42 (m 2H), 1.44 (s,
9H), 1.46-1.96 (m 2H), 2.08-2.24 (m 2H), 10 2.29 (d, J= 6.3 Hz, 2H), 2.45

1) Sta N BO R e 3 e B et By L) vl apent v a
e - BOC- i perazi nome cl opentyl ami ne
trifluor 8&@8?‘&%%“’%?%‘6@:@% IB'feffS?@ﬁel“ ?/(%Begnééﬂét@mébén i engll erDI )

ol 1952 becghBty oD% i, el QA Ao Th ppfleRRgEd, 1
used as 9guotiowed by kitica g&ltcohhmpchr&ﬁfbgaaph%m@y% héthaiol (imdﬂbro%mpt&

|ntermed|ath§3op rr/g 1.10 mpol ) with Interrredlateléé n? 50 mmol) in
dry THE @M hi g (6A %hef Qwageﬁwéa%ﬂmwégbﬁum (BP9t 28 8192 00 mol )

d Nal 0. d 65 f
the proddftl-ash FPGn Cene8bi a0 Tt (hatr: @‘E@@%@@@@ %230, 1663,
1411, 13 ) . 1H),
130 1. 47 (ot F R A M SR e DO a2 s 2o ™y 2
Hz, 291) 2294(?1, (7b’r&3 184)2H)32.86 (Brs1 8HJ, 9. 501s) 2H. B89 (tws, 1) 4.69. (865, 3D (m
2I3) 21}%.) 4.75-4.80 (m 111), 7.23-7.32 (m 5H). 25 Exanple 23
(2S)-1- { ]2[3(2%1 *(4- Phenyl pi per azi nonet hyl ) cycl opentyl am no] acetyl}-

E’érl'/r ‘ig'zg'ggﬁ)ogzggz bonini LBOE-ASR;1R)-9-(EBentdIpipefazinoleny ¥y BP& YRR
trifluoroacetate: Deprotection of Step 1 intermediate (600 mg, 1.61 mmol) using a 50
% solution of TFA in dichloromethane (6 ml) as described in Example 1, Step 2 gave
15 439 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 (300 mg, 1.10 mmol) with
Intermediate 17 (86 mg, 0.50 mmol) in dry THF (10 ml) in the presence of potassium
carbonate (138 mg, 1.00 mmol) and Nal (76 mg, 0.51 mmol) as described in Example
1, Step 3 gave 65 mg of the product as a brown semisolid; IR (neat) 3318, 2941, 2806,
20 2239, 1663, 1411, 1346, 1160, 1010 cm™; 'H NMR (CDCls, 300 MHz) & 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, /= 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).

25 Example 23
28)-1-{2-[(1S, 3R)-3-(4-Phenylp1perazmomethyl)cyclopentylammo]acetyl}-
pyrrolidine-2-carbonitrile

SAAa e




69 Step 1: N1-BOCC- (1S, 3R) - 3-(4-Phenyl pi perazi nonet hyl ) cycl opent an-1-am ne:
This conpound was synt hesized fromlInternediate 14 (2.0 g, 6.825 mmol) and
1- phenyl %@g’[‘@g ne (2.68 g, 16.645 nmol) in absol ut ePETAB2005/0022@0 ) as
descri bé%loi n anple 10, Step 1 tgegive 1.01 g of the desired conpound as
a pale yellow solid; IR (KBr) 3381, 3007, 2950, 2826, 1685, 1509, 1445,
1365, 1170 cm'; "H NMR (CDOl 3i 300 MHz) S 1.04-1.15 (m 1H), 1.43 (s, 9H),
1.75-1. . 9 g : amftd) - 19 (t, J=
9.9 Hz, g%‘fé?1'3.4\'9%B?bérg@%@%&%ﬁ%‘ﬁ?ﬁﬁoﬁ?&@c 2- p%flgdélt%m 3m?ﬁ§. 23-7.28
(m 2H) .cotpoBind prad syiithesizdd) fram(lntcPnedigtepl 46202, 0B tmyno])cand! bpketyy| ani ne

trifluorqacetate, De tion.of Step.1 inte | at 1.0 . 793 mol

using a W%‘%%ﬁ%’?ﬁo&pig%igﬁﬂnpp o)l ESTﬁoﬁ'PBrFéIEWQLZ‘fé]QGn% és Qgscggglgrlql bed in )
Exanp e : °’fhﬂ>§ ' ' TEAssal t, which
mswseﬁﬂﬁ%ﬁtﬁyﬁﬁé@ %é%%gdéétugg K uﬁ%r}dig(ra?g&?ee%écl?)iwogdﬁgf ﬁtSt ep 2

i nt er redKBr3380 0600, 295032826,685, 1609, H443,513661 bt Hecnay ¥ NMR ZODClgy, 1. 159
nol ) in the presence of potassium car bonatlegé321 ny, 2.325 mMmm and Nal

(174" g, 300 MEZ)R0I94-1 1 576k Do 148) G Daid sor 182 fmy AR S A3 Y . 4lep 3 gave

Tosa, 1600 e Y M 48 DI 15 0P ) BB LT B e, P97 1 %00 1 10
(M 111)6.99 (it 138, 5,323(mg§h92H)1. 76-1.84 (m 2H), 2.08-2.31 (m 6H), 2.38 (d,
20 J= 6.6 Hz, 2Hj, 2.57-2.6 (t, J= 9.6 Hz, 4H), 3.09-3.21 (m 5H), 3.39-3.62

(m U+, Sten. 27 (b%,3R)-3464-PhenylpipsraginopethyBeyclopertglamis  friffucpedeetatexanpl e 24
(29)-1-{R2-1(3S: 1Rz 3: (2, 5-.Di net hyl - | H 1-. 25 . 0 .

pyr r bl yllﬁrg{rétﬁ%%éﬁ S@n{ %%W%%%é%bﬁ’ fz-'%%r ‘{1}1}1?}88?.%%/ [58?’1]1“{1?? |o£ CH3 0 CN
CH3 St eprHA in dichloromethane (10 ml) as described in Example 1, Step 2 gave 720 mg

NI - BOC-(3S, 1R -3-(2,5-Dinethyl -1 H-| -pyrrol yl rrePh | ) cycl opent yl am ne:

Acet ony| @6@ V9 f thelaning as §s FT Anyalf) YWhigh svas ydediast sych forf the oext stsp. | nt er nedi ate 10
2.0 0, &9.345.mmul) and,.PTS Q0 £178 nmg.. 0. mmol,) 4 _t ol yen 25 m

bna r of 1 SRR 360 rnmar SRR, £ bleieielo GIFE 2305 Al TR b e e b
was 15 | Ungtimetikie 1 (200 maCE18) auhSLP i Holoransleies adssh/tafinate 31| ne_and
dried (Na2SO4). Evagoratlon of the WD 20061040625 PCT11B2005/ 002204 70

sol vent mgv2.323 angolfandhNab(dumg, dd 6ammiol) in IHE (20 md axdeyeridbeddn 2965,
1684, 15Ig“x?afmple 1, Step 3 gave 150 mg of the product as a white solid; IR (KBr) 3437, 3315,
2926, 2237, 1653, 1601, 1504, 1412, 1236, 1143 cm™; 'H NMR (CDCl3, 300 MHz) §
1.06-1.10 (m, 1H), 1.41-1.51 (m, 2H), 1.76-1.84 (m, 2H), 2.08-2.31 (m, 6H), 2.38 (d,
20 J= 6.6 Hz, 2H), 2.57-2.6 (t, J = 9.6 Hz, 4H), 3.09-3.21 (m, 5H), 3.39-3.62 (m, 4H),
4.77 (brs, 1H), 6.82-6.94 (m, 3H), 7.23-7.28 (m, 2H).

Example 24
(25)-1-{2-[(3S,1R)-3-(2,5-Dimethyl-1H-1-
25  pyrrolylmethyl)cyclopentylamino}acetyl}-pyrrolidine-2-carbonitrile

0 CN
g{lﬂ" O‘\\H\/U\N\:j
- CHj
Step 1: N1-BOC-(38,1R)-3-(2,5-Dimethyl-1H-1-pyrrolylmethyl)cyclopentylamine:
Aceténylacetone (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
30 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;SO,). Evaporation of the



1295, 1169 cm 1; 1H NVR (CDC13i 300 MHz) 8 1.00-1.10 (m 1H), 1.36-1.52 (m
2H), 1.43°(s, 9H), 1.66-1.73 (m 1H), 1.97-2.01 (m 11- m
25)'), z.a@oém/o&f)zg, 3.70 (d, S: 7.|2_DH2, 2H), 3. 9(1 (brsPC&Fﬁzooﬂo%@“(brg 1H),
5.75 (s, 2H). 5 Step 2. 70

(3S, 1R) - §slteht path FBtQU{fthb'ﬁréd&%é Qwﬂﬁe%ﬁwn{ca@g@@w,\dm 7684, 1517

trifluoroacetate: protection of Step 1 inter I ate mg, 1.92 nmol)
usi ng TFIR29Y, 3169Ic)n1| HPHM|(GD@§,MW & B.0641L20 &=, diH;cI B&4b2i fm,Exanpl e 1,

St 2 3 its TFA d h f
the next 2804 3@?3@,31 SR oo d A G5 %ﬁbpz@széwnﬁ%éﬁéfa (S04 mg,
2.05 =l h f
pot asrs]TTﬁm %ar bo %%g%%%t% @é rﬁrﬁg%)@@d;@ %TZ‘?? EL ESpITT?rIS)F;]C?nOTHE
(20 ™) stepdescr zbed Ir‘(3SER)JBP(2¢S-dnne‘ﬂh}d-ﬂfBlg@mlylﬁxeﬂﬂl)oilclbﬂi@ safhéct as a

white soljd: IR (neat) 3302, 2930, 2237, 1652 1420, 1299, 1133 cm: 1H NMR
( CDC13 trifliopaasstats: Deprptection of Biep 1 jntgrmediptes(0§ nam 1:93 mmol) using THA1. 89 (m

1, 1 95 i g i, Ko e T, 21 )

(2S, 49) - 8f the alnis IR TRA 6t ﬁhﬁhﬁmshmbd hshuth Bt thehykirsesphy| ) cycl opent yl ani no] -
acetyl]-4-fl uoropyrrolidine carbonitrile CH3 HCN t2 20 CH3 "IF Coupling
reacti onS @P%@@HP&%W@@@M%@EZ interpasiate (394my 2. Oqymmplpwithnol ) wit h

di.are b
(30610 tbnedfi 77 Gafing 2 APl md Biebeite BF BRI BhrBEhATE T G0 PTD L
i N Exanmphg, 2.85 nivh61) ardd BV € 1508, M4 Dinniolein AT me&sde&ﬁﬂﬂb‘é@uﬁm id; IR (KBr)
3437, 3307, 2936, 2911, 25 2856, 2808, 2241, 1655, 1518, 1423, 1408, 1361,

1351, 13E@a1n1112338tem1393ave171f3mg of thegaroduat 29a white sokid; IRNRea 302329300 M) 3

2382 2223%“6%14%%“@35 B Rnactics, s0b v 8038 by ). %511

g gg g g? (DDS 2}5 Y%ﬁl 593(1{:.MH)2|14)99 23287@11?6}942%( @7% 28%3151((% 15,

PCT/ 182008), @C%Z(@AZH)Z 3 334 (74333@1),31-’{62(*)f (125} 22 Bzatidpyb toofsj 2ih- 1-yl } - 2-

Example 25
(25,45)-1-{2-[(35,1R)-3-(2,5-Dimethy}-1 H-1-pyrrolylmethyl)cyclopentylamino]-
acetyl}-4-fluoropyrrolidine-2-carbonitrile

CHs

Q”’O‘MQ

Coupling reaction of Step 2 intermediate, Example 24 (394 mg, 2.05 mmol) with

20

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,
25 2856, 2808, 2241, 1655, 1518, 1423, 1408, 1361, 1351, 1300, 1233, 1192, 1132,
1081, 1020 cm™’; 'H NMR (CDCls, 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).
30
Example 26



oxoet hyl am no} cycl opentyl net hyl ) -1 M pyrrol e-2-carbonitrile CN H C CN
Nii,,~,aN~N 7 Step 1: N -BOC (3S, 1R)-3-(22--

| Cyano- | WOOapee/640625- yhnet hyl ) cycl opentyl anine: To a 5 SRGHHR0SO9220¢i on of
1H 2-pyrrol ecarbonitrile (400 nmy, 4.35 nmol) in dry DMA (5 m) was added
sodi um hydi(1813RY-352-[(2$)-22Cyanopyrolidind-yIh@- m xt ure was stirred under
nitrogen a atnosphere for 15 mn tq result _a ite precipitate. A solution
of I nter RE¥ V@W?W@OWW%%YW‘PYFWI?T?Va%I m ) was then added and
the mxture was heated at 7 for 18 h. glheggeaction m xture was cool ed
and quenched 10 with ice-colfd watey. mhe i Xfure was extracted with ethyl
acetate and the conbi ned or ',\p’"@'ﬁc eywashed with water, brine and
dried (Na2SO4). The residue \_olt ai after poration of the solvent was
purified by silica gel colunmm chromat ography using 10 % acetone in

pet r ol eurStep e N1tBOGHSS, 18Y-3-(@¢C ot liEppralelyimethyd) cyclopentylanghe:dfo 4 H NVR

73, a0 Soiich oF o pymOIGeRboniie G0z 43 meAtD G B inat

111), 2. oy H -6.18
1h ) < ;éf?h:s %dg%'ﬁ s{o%ur%lﬁ%rdnd%t(ggl f2h:g93.7(7%m§b'|)and theRixtiRe vas btibred Bnde? (m

(3S, 1R) - itfceempatmospHerpyfor b nlin {d resulhy Whity ptesipitatey Assoluitontofi f | uor oacet at e:

cof ut i on eySlareR (B30 wech B AGHE HEgR 10dALp T4 ke SR de PR BRarpl o 1, St p
2 gave 1l Rhs hied AT 8614 hTHEbR minit s WS BRSaipiueh for Lhe

next step. Step upling reaction o t ep I nt erned! at e ng, 1.68
mrol 10w twith icerceldrmeateraThe fnixt(iohBasexiratted 4vitinathyl acetatetdid tHbcombBinedh t he

f t ' b t 929 ny, 6.72 | Nal (126 , 0.84
ot s RSt BRI ero R i waier brigg aad b (Vs SR She FRSr oduct s a
| ' | G 755 1; 1H NWR

%/(CEZDC?:I%V Sg’m@%é@ﬂ%ﬁghg%ﬁ%ﬁw gso%m%‘geli%yz%@%aﬁel %ﬁ)ﬁéml 23-1 62 (m 2H)
508 (0 3 o & 7o T (m e 6 1A G A7 im Ar. 6. 796,85
4. , ) = 7.8 Hz, 2H), 4, 75-4.
(m 21y 530 Whiletald: ' NMR 46081030636 ) btoissmdsdons T aBs .
(25, 4%) - Y121 b 855,373 s 3 B 630 Y 0y /0918 o) 5! £PEALY! @i no) -

(m, 1H), 2.34-2.45 (m, 1H), 3.94-4.02 (m, 3H), 4.50 (brs, 1H), 6.16-6.18 (m, 1H),

6.77-6.83 (m, 2H).

Step 2: (3S,1R)-3-(2-Cyano-1H-pyrrol-1-ylmethyl)cyclopentylamine trifluoroacetate:

Deprotection of Step 1 intermediate (486 mg, 1.68 mmol) using a 50 % solution of

20  TFA in dichloromethane (6 ml) as described in Example 1, Step 2 gave 510 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 (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

25 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) § 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).

30

Example 27



acetyl }-4-fluoropyrrolidine-2-carbonitrile CNI HC CN VN~N--I F Step

1: N -BOC (3SR, 1R3)-3-(2-Cyano-| H pyrrol - 1-yl net hyl )cycl o é}&%{;
Thi s comporna/0aeissynt hesi zed from Internediate 4 (879 088 1) and

1H 2 pyrrol ecarbonitrile (413 ngy, 4.B0 mmol ) using sodi um hydrlde (156 ny,
3. 90 MRS, 49)0 - - Y3 PN A3 3- (8- Cy #fo-HHSsyrroIe L yirie I la -1 to give
600 o# tﬁgg ﬁgduct as a(nﬁ-oyf Wmte SO|Id I‘gy ﬁ?at 02123:;59, 972, 2217,
1693, 15aestyll-ﬂ anepyrrolidinedcaxhoniirde 300 MHz) 1.06-1.16 (m 1H), 1.44 (s,
9H), 1.46-1.54 (m 2H), 1.99 10 2.20 (m 8H)%§12 34-2.45 (m 1H), 3.84-4.02
(m 3H), 4.55 (brd, J=6.9 N 1H), (m 1H), 6.77-6.84 (m 2H).

Step 2. (3SR, 1RS)-3-(2-Cyan W yl ) cycl opent yl am ne

trifluoroacetate: Deprotecthory of ep lin medi ate (600 ng, 2.10 nmol)
using a 50 % solution of TFA in dichloronethake (6.5 m) as described in
Example 1, Step 2 15 gave 631 ng of the amne as its TFA salt, which was

used astteph lx)rMI:EOGe(BSR;IRé')}l?v -(2-&yapod H-pavgit i ymlet‘md)nyicmpem&hﬁn@@ 2 I
631 I 05
:ﬂfﬁr”? s epmppind Was ﬁm@%m@ﬁ@m%?% g a?lrrgte fﬂinfm&)zen'%lﬂz? ~40 %%
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1414 cmih drylDIVMARQ @E]a@ deS@ibed/ il JExample 06,98kep rh tol Hive 5009ng . @them  2H),
3. 1273, TBOpY s ot e 30l riz%eaiﬁzsé'zé%é 2233 (8. 1534, 1478%@“&?%@?
2, 0. 250 R SCOL p00 MiD) e 116 n i 1,8 &by, Pacd Sk A 47 O3

6. 771®. 85201fm, 3H),.2. 2‘52@56(1)1) |1H),2§384—€12)S)(ﬂﬂ, 3{-]3, 4.63 BordRY =3.9 H; PH),a216-- |

| ret hyl Ycvcl opent yl an _uno cetl rrolldlneZCarbonltrlle HOCNN ~ C
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Step 2: (3SR,1RS)-3-(2-Cyano-1H—pyrrol-1-yhnethyl)cyclopentylamine

trifluoroacetate: Deprotection of Step 1 intermediate (600 mg, 2.10 mmol) using a 50
% solution of TFA in dichloromethane (6.5 ml) as described in Example 1, Step 2

15 gave 631 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 (631 mg, 2.10 mmol) with
Intermediate 18 (200 mg, 1.05 mmol) in THF (15 ml) in the presence of potassium
carbonate (1.20 g, 8.40 mmol) and Nal (158 mg, 1.05 mmol) as described in Example
1, Step 3 gave 160 mg of the product as a yellow semisolid; IR (neat) 3318, 2949,

20 2215,1662, 1414 cm™; '"H NMR (CDCl3, 300 MHz) 0.86-0.90 (m, 1H), 1.09-1.24 (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).

25

Example 28

(28)-1-{2-[(18,3R)-3-(1LH-Pyrazol-1-
ylmethyl)cyclopentylamino]acetyl}pyrrolidine-2-carbonitrile

Sa0ae



WD 2006/ 040625 PCT/ | B2005/ 002204 73 Step 1:

NI - BOC- (1S, 3R) - 3- (1H 1- pyrazol yl met hyl ) cycl opent an-1 -am ne: Coupli ng

react i onwi 2006/04p62%di ate 14 (2.0 g, 6.82 mmmol) and 1H pRECEHERA0eS5/QEWF ng,
10.23 nntol) using 60 % sodi um hydri’de (245 ng, 10.23 nmmol) in DVA (25 m)
as 5 descri bed |n Exanple 26, Step 1 gave 1.2 g of the product as a pale
yel | ow sol i d; (KBr) 3364, 2977, 2961, 2870, 1682, 1536,, 1444, 1393,
1365 128¥tep 1125N1-EQ@ 15,3 Ry36(15nk-pyrazelymathylsyciopentand -aming: §oppbsg 1.28 (m

91 L $3ekfion 30 el e 3 o uda bl e 77 AT, (T 21D
?133 (1, rdmal) ?usﬁl 60 b6 sodins hydiide (2452mi, Hi0.23 teholfin DMAS(stml)] sl 1 He,
) e 3-(1H 1 yrazol yl net hyl ) cycl opent an-1 - an ne
tri 1 Gor aﬁwbaéen Exmpleoaffec&tm gave B2 gptihe produshes apeleo@gowmghdms o))
TF 1
Step 2 o Q5B T0nRTr ERel A e 108 138 it Cabe AP En it Saeb o B ghen 1or
the next 1956Rm™ 1 SHNMR &DERURI0 1019-2[22%6‘1008 <P'28(({n Sﬁ-ﬁfl 3:3'(9'[91{)”‘?‘1?731"?1 (311 ny,

1.88 nmmol ) and "Internmediate 17 in the presence of
pot assi urng 2EHphHBe . 1060, IHQ, 123-889nﬁmnI2H)aﬂd41h&|49((m4ﬂHbg,3 %G @Ms i), ) in THE

50 m d 90 f th t

Vel l ow sahiGe 7 ©F kg dnc] 38%s, 1105808 73S aoul 78540 1700 L Hig04 om 1.

1H N 1. 8-1.17 20 1 1.43-1. 60 2H), 1.70-1.75
m(q?seg“%@g Qﬁéi "1.95-2.04 Em 1t|)|) 2.08-2.33(Enm ZI)H),

iz e, s s e st 2,

4,09-4.12 = , . , , . M, )

111), %eprqtactwawfzstsp ﬁl,ntml,atev@ﬁ@ mg 1.58 mpmal) ming THA Gabinder e 29
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N1- BOC—(&SaﬁﬁFASsaﬂﬁthhmd&n@é@dsm&tﬁlfdr)hmﬁxoae tyl am ne: This conpound 30 was
synthesized fromInternediate 9 ([1 gzm ) and i m dazgle (348 ny,

5. 1195moitep uYi GQuRling dradiipar phd f(plﬁslrrfarmeshaiq_ » i 8% pmeDEagdo i) “as
descr i begndeﬂl&ii&%'ﬁ(l%@ 3, D04 mbdo1%n fle Pr&efi® &f Eot{quﬂﬁ chitonReQosFt as a

sem sol mg, 1.88 mmol) and Nal (141 mg, 0.94 mmol) in THF (50 ml) as described in
Example 1, Step 3 gave 90 mg of the product as a yellow semisolid; IR (neat) 3315,
3105, 2933, 1660, 1412, 1264, 1004 cm™; '"H NMR (CDCls, 300 MHz) § 1.08-1.17
20 (m, 1H), 1.43-1.60 (m, 2H), 1.70-1.75 (m, 1H), 1.80-1.89 (m, 1H), 1.95-2.04 (m, 1H),
2.08-2.33 (m, 4H), 2.45-2.56 (m, 1H), 3.08-3.17 (m, 1H), 3.36 (s, 2H), 3.39-3.61 (m,
2H), 4.09-4.12 (dd, J= 7.5 Hz, 1.2 Hz, 2H), 4.77 (m, 1H), 6.22 (t, /= 3.9 Hz, 1H),

7.37 (d, J=2.4 Hz, 1H), 7.49 (d, /= 1.2 Hz, 1H).

25 Example 29
(25)-1-{2-[(3S,1R)-3-(1H-1-
Imidazolylmethyl)cyclopentylamino]acetyl} pyrrolidine-2-carbonitrile
o CN

”’O e

Step 1: Nl-BOC-(SS,1R)-3-(lH-Ilmdazolyhnethyl)cyclopentylamine: This compound
30 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;



WD 2006/ 040625 PCT/ | B2005/ 002204 74 IR (neat) 3323, 2975, 1690, 1518, 1390,
1080 cm1; 'H NVR (CDCL3, 300 MHz) 8 1.03-1.12 (m 1H), 1.33-1.51 (m 2H),
1. 44 (s,w8hosiodectd-1.80 (m 1H), 1.98-2.05 (m 1H), 2PCTABAYYOQAY4 2H), 3. 90
(dd, J= 5.7, 1. 3.93 (brs,741H), 4.51 (brs, 1H), 6.90 (s, IH),

5 Hz, 2H),
(58 15 IR e 333 98754 100, 357300 1080, ks L NVIR (GG, 200, M) &
Depr ot eCI.bm.l%gﬁ_tlm 1,350 of (iﬁdizﬂj,q.%gégmn?,)l?ﬂﬁﬁ%or(m;!1H)yﬁ.bm.@a@gl %

sol ution of i n’di chl or onet hakle as describéd 1 n Ex e 1, Step
2 gave 4UH),Rq4e2.38 (the2H)yi3n0 G, V=S5 T,HAS Sl 2H),vh9% thravaldIi48d (bis, SHkh for the

ot ) i 00 G S 04 et 43 BT g, 2 06 miol) 1 THE (15 m1) Th the
pr eses‘ces&g pOZ:aSS@E!{PR)SéXaQ!?nng{d%z& 1) glygg%tgmﬂnghé a%ﬁﬂ\'ﬂ%acgﬂa%@ mg, 1.00

mol ) as described I'n tep 3 of the product as a
seni sol i Deprbfecioreaf Btep3D intetBdtiate (@3N G, 2.5 umbH aBingla 50, % sBlidion bf31, 1022,

R St et i s B Uy,
1E)|): 7:4@e@nﬁﬁ1?%%f’ﬁ%hW?i'é%%ﬁ%‘f%%"%& '-((1i£4-K||i)iro-i 20(5’

i m dazol $tepeshyloupling apastionl afiiSteg & éntptmhediate r GBD dinge-20@ andob)i tvithl e H 0 CN
O2N~-J N ~NNo St 1: ) . .
N R (el 46,(178 1 00 mrmllindBEE|GF e i fhe Rigessn ehPYRRe:  Thi s

ST or i oSt PiBCHeE ofl08 SRl NAY FRE\(E5E e §08 fhmof) S5 otEied 870 & )
M) as 2Bxabsslent, Bt 3 rpakis S0k oZhe Sodwot ks acsegiisdid] IR (geat) 33¢1¢298Mpound as
an of f-white solid IR (KBQ 3324, 2955-r 1678, 1526, 1282, 981, 823 cn71;
"HONVR (23801365R0060941417, 8318, 1231 1092, om 5 THIYMR (CCl, 39 MHz) 5H)08-1 44 (s,

I 3 ohih it A 52 s 30 o B Sto. Zob sk & Al Iba0gn® %65 o7

J=1. b5 Hz1H},H)34-8386 e RB; 3.92 (d, J = 8.1 Hz, 2H), 4.75-4.78 (m, 1H), 6.91 (s, 1H),

(3SR, 1RS)-3-(IH-4-Nitro-1|-im dazol yl net hyi)cycl opent yl am ne
trifluoré8eésatd:7.4%(s dHdction of Step 1 intermediate (570 ng, 1.838 nmol)
using a 50 WD 2006/ 040625 PCT/ 11B2005/ 002204

Example 30
(25)-1-{2-{(3SR,1RS)-3-(1H-4-Nitro-1-
20 hniﬂazolylmethyl)cyclopentylamino]acetyl}-pyrrolidine-Z-carbonitrile

H\/ﬁ\ eN

N

ozN\@N/\O/ NQ
Step 1: N1-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

25  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),
7.42 (d,J=1.5Hz, 1H), 7.76 (d, J= 1.5 Hz, 1H).

30 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



75 % solution of TFA in dichloronethane (6 nl) as described in Exanple 1,
Step 2 gave 778 ng of the amine as its TFA salt, which was used as such for
t he next WA 2086/04062h 3: Coupling reaction of Step 2 int PrEE2AN0RWE Ny,
0.825 mml) with Internediate 16 (7¥3ng, 0.411 mmol) in the presence of

pot assi ur%salruho:maf @FAlﬂDdlc]ﬂomynetﬁmﬂi{ﬁnﬁ)mﬂ desmhthnlEx(aﬁﬁalerg, St@p 2%4vemol ) in
dry THE (7 s descri bed |n rrpl e 1, lygtgave 50 of the product
as a senid Inil%lo Ra@h@aﬁs)lts ChWQSZ agg 01@&413"‘&&?911 1287 cm'

(m o) S8 Oyt e?ﬂi‘?%?fé%@? A e 1056, 4" 475 ol vﬂ‘%ﬁozﬁ) N
4.04 (d, IdtermedifteHt6 (2Hmg, 0.414 1(nchol)]m=th6 pkb*sancrechibpﬂiﬁssuﬁn Zhi)boneﬁte 11170 10 4.79

0.8
Earmbe 918 (31 maiolpind N 6EREg. B4 bmal b 4 THE S sihgaidesepioed ) - | - 1.
| dazol ARk} siYsl BRGNS LAk 6 b RUGHRLIA BE(Ra3508Mgss] | © O O
NI - BOC- ( 38R, 11838; B54421 8L, nhsﬂcﬁﬂl tH SAVIR (0D, 306MIHZ)S tlazdl 28 @eting) )

cycl opentyl am ne: Thi s conpound was synt hesi zed from I nternedi ate 4 (4.0 g,

13.65 miwid-1.88dm1 2H), b8O+2. 454(mh9H),c3~20-3 2h r(m/Ith 3437dde/ (=33 831z 2H)6. 33 nmol )

60 5 DVA d bed
5 Bt 00 2 08 F U2 8B . ot L 6 B R0Rre 035Dy At o sl s
(i Se: 40 Sy Rt Qe oA @G 1 SHDITE 3373)5“1’jg‘ R I Iy, 130 57
(m 211), 1.44 (s 9H) - 1. 69- 1. 79 (m 311), 1.97-2.04 (m 4H), 2.11-2.19 (m
1H), 2.33-2.43 (m 111), 2.61 (ddg )= &1 7.8 H, 211), 3.92 (d, J= 7.8
Hz, 3H), 4.60 (s, 3H) 25 Step 2:

N - (3SR, B5-1-32 (@RI RSy 3:(FBueylos-enidvsl5hyarbhyinethy i Hlp-1 M dazol yl met hyl )

cycl opentylam ne: To a cool ed (10 ©C) solution of Stepl internediate (1.0 g,

2.59 nmiiidazelylorethgibyddpentylimine] acetyidpyniaBdine2tearbogitride 89 ol ) and t he
m xture was stirred for 30 mn t the sane tenperature under a nitrogen
i nched wjt hol N—lCl and the product was

at nosphere. The reaction was
extracted into ethyl acetate. rgdni e | axer was washed with water,
brine and dried (Na2SO4). E‘/ﬁéﬁﬂiw 06/ 040625 PCT/ |1 B2005/ 002204
N
15 CHj3
Step 1: N1-BOC~(3SR,1RS)-3-(2-Butyl-4-chloro-5-formyl-1H-1-imidazolylmethyl)
cyclopentylamine: This compound was synthesized from Intermediate 4 (4.0 g, 13.65
mmol) and 1H-2-butyl-4-chloro-5-formaylimidazole (3.03 g, 16.33 mmol) using 60
% sodium hydride (654 mg, 13.33 mmol) in DMA (50 ml) as described in Example
20 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 cm™; "H NMR (CDCls, 300 MHz) § § 0.97 (t,J
— 7.2 Hz, 3H), 1.08-1.18 (m, 1H), 1.34-1.57 (m, 2H), 1.4 (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)
25  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.

30  The organic layer was washed with water, brine and dried (Na,SO4). Evaporation of



76 the solvent under reduced pressure gave 910 ng of the product as a white
solid; IR (KBr) 3379, 29,60, 1686, 1525, 1255, 1175 cm 1 (CDC13,
300 MzWoR006/8625t, J= 7.5 Hz, 311), 1.08-1.18 (m 1HC T’ﬁ“&%’“ﬁ”@‘? (m 2H),
1.43 (s, 911) 1.57-1.79 (m 31i),74.94 (brs, 4H), 2.11-2.19 (m 1H),

i 2(5) (Zbﬁb% dl?_%'nt Jagher @g&kd(ﬂwssﬂfe gavt 916 mg Ik the produas(Pwlite otid ® Mz, 311),
(3SR 1R$)(B8):{27902%0,31586& 1(5|25,0I2555ihX&Icm>iy’rfENMR (DBCllg, 30!01MH2))B§dgmt hyl ) cycl o
pentylanine trifluoroace rotection of nterrredlate(700 ny,

1780 rmst,ymyr%z SP0 1654 i, RD 94&5;7%2&%& B %9 471 B mescr i bed i n
Ex (2
iRl e 3, o8 s, 481D 122100l 166, 35240 @F, A1), BCR TR THR AL 1 0g e

as’ su e’'ne I ng rea
3 i n§er 3o btk I¥23m3}m,$600&@|3H)Mth | nter madl ate 17 (155 ny, 0.89 nmmol)
In the presence of potassium carbonate mol ). and Nal (135 ny,
0.89 MMEP i n THE 350 ) 4&3SRILBE-IE8- Wl-ﬁ‘dﬁfﬂ-é-hydrcstyw%@ E 100 ng of

" PSR o 05 b iy 51 e
1.41-1. fi‘ﬁtelﬁﬁedlzf%HUOOJm@?tgoﬁahdl sxﬁ% %ﬁﬁﬂ)(i&x drs}ﬁm?aldkoiﬂéﬂlaﬁ 7m1 .12-3.16
(m 111), ‘3. 33é rot oner, r ot oner, 3 91-3. 95

(m 2H) as dewoibed in Brample 143'@243&1’9 7(2ﬁ1mgb1t0@ )of the 2Biipe aS41tS7'5F(&($a1tJ = 6.0 Hz,

rot ?gﬁt Wm%w%l_%% ai%%?‘%“%’%ﬁ%% %61{2 [ (2S) - 2-cyanopyrrolidin-1-yll-2-oxoethy

:\1- Carsn nczs]é&pétal oeemwgr@abuéﬂ ofHBepi N WaeRkdiar PR3 hig, | E80NGnolY ifN CI NN N
ep

N - BOC- (mtsm@my -15 ((125 mg -89 mimelh i tle presgnea ofl patassivm d@rbomagw hy | )
| t t f
i er hodtih: 229, Hizof) 45 AL B e oo B5dl) SR (B s BRSBBEL, O 1 o o
1.86 | DVA
(25 i ) B R B 0 oducr s

an 5f - @140@ el 66d) 1483, m&@m\}ﬁ NBIR(GDCh) B00/MNHZ)S 0.994t, U= 6.9H7Z 3B)Hz, 311),
1.10-1. ]1§15€ﬁ3]( §H), IEPIJGI (:rin (Lfﬂ) 1.67-2.47 (m, 11H), 2.61 (t, J = 8.1 Hz, 2H),

3.12-3.16 (m, 1H), 3.33 (s, rotomer, 1.5H), 3.35-3.60 (m, rotomer, 2.5H), 3.91-3.95

(m, 2H), 4.59 (s, 2H), 4.61-4.70 (m, rotomer, 0.25H), 4.75 (d, J = 6.0 Hz, rotomer,

0.75H).

‘D

20
Example 32
2-n-Butyl-4-chloro-1-((LSR,3RS)-3-{2-[(2S)-2-cyanopyrrolidin-1-yl]-2-oxoethyl-

amino}cyclopentylmethyl)-1H-5-imidazolecarbonitrile

0 ©CN
NC H =
Cl~/ N/\O/N\)LNj 7
N_:K‘\_

. —CHs
25 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
Inteximediate 4 (2.0 g, 6.82 mmol) and 1H-2-p-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
30 NMR (CDCls, 300 MHz) 6 0.94 (t, J= 7.2 Hz, 3H), 1.10-1.16 (m, 1H), 1.35-1.53 (m,



WD 2006/ 040625 PCT/ | B2005/ 002204 77 2H), 1.44 (s, 911), 1 68 1.78 (m 411),
1.99-2.34 (m 4H), 2.58-2.69 (m 2H) 2.82-3.89 (m 2H{) 1‘brs 111),
4.50 (br3V0204p/04082%p 2: (1SR 3RS)- (72 n-Butyl -4-chl oro gT

i mi dazol yl met hyl ) cycl opentyl amine tr7fl uoroacetate: Deprotection of Step 1

5 i nt er ne2H)ad &4((8,. Ty 1.63-538 (mpiH), 4S0347En, 415), B158-2.60 (iny2H), A8263.89et hane (5
m) as descr, I Step 2 gave 1.03 g (100 %9 of the am ne as
its TFA k'B gﬂ vﬁ'ﬁjﬁggib%? Is'sq[;ch for the next step. Step 3: Coupling
reaction @ Step 2 mtgrrredl ate (1Q% IRS)A3-@3-BuB/1)4-a16ko-5- 814k |ate 17
(227 ng, 1. %1 mmol ) in'the presencg%g{f pot aésém um-car bonact)te % oﬂﬁgl 0 ny,

égaSOI ?T?h)ugngwmaﬂlygﬁmopmﬂlg?ﬁ? mmf%mr?cﬁ (?pmrtr? c:glﬂ o &mﬁgalt ' 3307,
29221) 5 1¢gtprm ‘iiitf dde 55 8%,::9}:{01) HSWM@%@?I%@@& (%StmlsjlS 7)5 He,
31 - Oagvedin okl 1 42 Jafl 18 4100 90 e il i HN capd. 05- 2. 42
g gH) iglgchsvasumchfor?lé?neﬁstéﬁ 15 3.95 (m 2H) 4.68 (m rotoner,

T CCLoR, e 8 Compfin) tosttisarsdpyich of ; tHOEG 1503 e h§ AAmAD)] and

KA P50 K SERRYA) 1227, het) ST HREH SR U BhcRgite i sty bhufoflle (a8 =™

yl metldyl )mg,cl@ﬁ@nhmbb)mndeNa]]’th;’ e 3d ekmad)s irs THIFh €50 md)d ad ldesmbadlenrredl ate 4

(500 nm, and I H4, 5-imdazgl edicarbonitrjl 02 g, 2. 56 nmol)
usi ng 6057%‘%%1 %%eﬁﬁdgq"&e%@ezgﬁﬁ OZ’IS%-‘%%P)SWO@%\H% 2‘@?331 %30382%cr| bed in

2073, 223500k Wabahs B YMRICHT, 3oNIRAPRRRER, 23 0°HE 3D 77100 (i

311) 1. 4433 gn ), 1 40-]7 61 tm8$H),(1r67 ILQQIm QH))Jl .95-3.22 gﬂn SHh)2. 592377{12} 25 ( m
2. 39- 91-3.99 (m 1H), 2 Hz, 0.9
211) 4. 531 aroa 3. 11&(19, BH]Hz3 32r$1)70 (m, morpgr, 24§D, §t3,~%)(szr0tomer 1.6H), 3. 77-

grllsﬁlfjgc'?rsé%csef a’tzg_:l)[’)lf‘)e?%ra(g}?éwo}noﬁ 0 Ohg% @L %gyﬁ%g lo&?@%@ am, ng 81 mol )

usi ng TFA

Example 33
1-((LSR,3RS)-3-{2-[(2S)-2-Cyanopyrrolidin-1-yl}-2-oxoethylamino} cyclopentyl-
methyl)-1H-4,5-imidazoledicarbonitrile

ch}Nﬁ Q

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
25 26, Step 1 to give 160 mg of the product as an oil; IR (neat) 2973, 2239, 1696, 1494,
1171 em™; '"H NMR (CDCl3, 300 MHz) § 1.14-1.40 (m, 3H), 1.44 (s, 9H), 1.77-1.88
%m{ 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, /= 7.2 Hz, 0.9 Hz, 2H), 4.56 (brd, /= 6.3 Hz, 1H), 7.70 (s, 1H)
Step 2: (1SR,3RS)-3-(4,5-Dicyano-1H-imidazol-1-ylmethyl)cyclopentylamine
30 trifluoroacetate: Deprotection of Step 1 intermediate (850 mg, 2.81 mmol) using TFA
(5 ml) in dry dichloromethane (5 ml) as desctibed in Example 1, Step 2 gave 880 mg
of the amine as its TFA salt, which was used as such for the next step. |

20



(5 mM) in dry dichloronmethane (5 m) as described in Exanple 1, Step 2 gave
880 ng of the amne as its TFA salt, which was used as he next
step. WR020&040628625 PCT/ | B2005/ 002204 78 Step 3: COJ&T?I%&PIQ@@? on of Step
2 intermediate (880 ny, 2.79 mvl) Bnd Intermediate 17 (241 ngy, 1.40 mol)
in the BtepskiGaphig prattiesofBiep dnmemaddiaté (88¥ng, 2.79 fardol) awdl ) and Nal (209
nmg, 1.40 nmol) 1n. THE (50 m ) as described in Exanple 1, Step 3 gave 40 ngy
of the Prenediatal’ 24dang.slofl mmalHnthepreyengs pEpotassiym carbogate (554 g, 5

171 &7 ol o M RGeS0l b i S ), (1 4y

3. 18- 3. 255t6pB gAvd) 40 my FFhSpduétias abkinisoidOIR (dat) 3325, 2950122238 H16554. 63- 4. 78
(m 1H), 7.78 és, 1H)_1. Exanmple 34 10
1- (1S, 3#95,302@.668 za) 5 2H Gloi 308iVHzZ) §11]1551.32 (m, 1H), 1.47-1.68

ORo%t DY LATIRE U ORERT TS P A6 bt e 431410 O HHf A RANAE () firf)C H O N
N1- BOC- 6 38.336) (us-4Hh, 2.0P\(8Y.,2T:3 Hh,izﬂ)gmm.ﬂxml(l,nﬂgbghkgxg*{gpent ylanmine: This

conmpound was synt hesized fromliInternediate 9 (1. mmol ) and 4,5- 15
di cyanoi m dazole (485 ng, 4.11 mmol ) using 60 % sodi um hydride (178 ng,
4.458 mmol) in dry DVA (20 m) a.@ desi:r#bRed i n Exanple 26, Step 1 to give
700 mg of the product as a sem SHPRHE (neat) 3329, 2973, 2239, 1696,

14940 136Dt Ii7 oy Sek1vR80 Miz) S 1.14-1.59 (m 3H), 1.44
(s,f%ri)?q?.‘g?jﬁjfé%ﬂ@21%?’?’@36%- 2.12"1?% 1H), 2.16-2.25 (m 1H), 2.39-2.50
(m 1H) pxéethylaming cyclppdifylmethyh-1¢Rd,5-imida@adedic2&bohitvilelz, 2H), 4.55 (brd, J=
6.3 Hz, 1H), 7.70 (s, 1H). Step 2: C

(1R, 3S)-3-(4, 5-Di cyano-| Hi MQazol - | - yhpet Hyl );?{m opentyl am ne
trifluoroacetate: Deprotﬁ}?%io £, SO diate (600 ng, 1.903 mmol)
using TFA (3 m) in dic ronet ha (3 mM) as described in Exanple 1, Step
2 gave 683 ng (100 % of th&amine as its TEA salt, which was used as such

for the . ; | 1. ' Loyer-npdi ate (683
ng, 1. 98%’@"5’3‘2?%‘%?@%%?@3 i']g@g%#?'iégﬁ%tfﬁg’ @é‘&ﬁkﬁg Il(fpebﬁﬁa_n?{g@ pr esenf:e of
pot assi Thiscaidponad evds Ay8thesiged Sfrohd Inwehediaed (a0 g( 3432 mgmol). 864,50l ) in dry
THE %ﬂlS m) as_ described in Exanple 1, Step 3 gave, 150 r’rg of the product as
a sépi séicyapoimidagole#$5 g a1 Hbougol) using 60 % gedium hydside(178 mg, 48 ( cDCL3,

300 Mﬂ}nﬁol}iﬁxﬁybﬁg &Wmﬁ'&% destrified ﬁr]%gample 26, Step 1 to give 700 mg of the
product as a semisolid; IR (neat) 3329, 2973, 2239, 1696, 1494, 1365, 1171 em™; 'H
NMR (CDCls, 300 MHz) 3 1.14-1.59 (m, 3H), 1.44 (s, 9H), 1.77-1.88 (m, 1H), 2.00-
2.12 (m, 1H), 2.16-2.25 (m, 1H), 2.39-2.50 (m, 1H), 3.91-3.98 (m, 1H), 4.13 (dd, J =

20 6.3, 1.5 Hz, 2H), 4.55 (brd, /= 6.3 Hz, 1H), 7.70 (s, 1H).

Step 2: (1R,3S5)-3-(4,5-Dicyano-1H-imidazol-1-ylmethyl)cyclopentylamine
triﬂqoroacetate: Deprotection of Step 1 intermediate (600 mg, 1.903 mmol) using
TFA (3 ml) in dichloromethane (3 ml) as described in Example 1, Step 2 gave 683
mg (100 %) of the amine as its TFA salt, which was used as such for the next step.

25 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
Exanﬁple 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

30 (m, 7H), 2.10-2.5 (m, 3H), 2.44-2.53 (m, 1H), 3.17-3.25 (rh, 1H), 3.35 (s, rotomer,



30 (m 7H), 2.10-2.5 (m 311), 2.44-2.53 (m 1H), 3.17-3.25 (m 1H), 3.35
(s, rotomer, WD 2006/ 040625 PCT/|B2005/ 002204 79 1.71 3. 40- (m
r ot omer , WO 296/8406254 19 (d, J= 7.5 Hz, 2H), 4.63-4.66 (#C?/&ZBWZWO 16H) ,
4.76 (dd, J= 3.6, 2.1 Hz, rotomer, 0'B4H). 7.68 (s, 1H). Exanple 35 5

(-ZS)pyrlrgl%lﬁ'&}-bI@Z‘tﬁcar‘gg 11,![3‘&?314 é(-ﬁf)t:{]w %’%@%M}hm@y“:ﬁfgﬁ }ddfgép nohacetyl

N|-BOC-(D&&B}446(dd+J1s2642ﬂr}[@zabmlerY)lmI)hX/BS(sZiEIydOpenten - amine: This
i nternmedi ate was synt hesized from1H 1, 2,4-triazole (533 ng, 7.72 mol) and

10 Internmediate 6 (1.5 g, 5.15 rrrml) as descrlbed In Exanple 26, Step 1
usi ng 60 % sodi um hydri de (185 ny, éesgm in dry DVA (10 mM) to give 1.2
g of the product as a yellow semEg‘@P}p R (neat) 3355, 3117, 2959, 2871,
1679, 51537s) 1S HIOU-(1HA004-Tirdazbl-12methyh 1Y By cld ety ainofacety}NVR ( CDC13,
300 M—lz):(81 ZLKL;Lﬁgm( 9& 1.44 (;5'215 & Q’§5264(m tly'1}3 16-3.21
(m 1H), m'rmlld@d-z-mbmllez 2H) 4. 45 15 (brs 111), 4.68 (brs 1H),
5.74-5.80 (m 211), 7.95 (s, 1H), 8.05 (s,41Hpy Step 2

(1S,4R)-4-(1H 1, 2,4-triazol - 1- yI rret hyI 2- yc.openten-l -am ne
trifluoroacetate: Deprotectigd - ' diate (500 ng, 1.89 nmol)
using a 50 %solution of T _1nd Iororret ae(6 m) as described in
Exanple 1, Step 2 gave 310 of the amine as its TFA salt, which was used

as, such Ipthe 9PHBOAS B0-4eoal DR igihRRyBnegnol éﬁ%ﬂeuﬁcﬁll' - gl Step 2

I nt er medi at'e 1 Inte e I7 94 mmol )
in the pﬂénsammtmme‘dmtmtmssynihemmdb‘bomtlé{-l 3 49riaraig (533. Mg, mm@mdaﬁ\m (141

of "t R0 pIBEERE Gl% e ookl dsscriRed IRBrsmRagp, S35 13558 3B, snte,
1156, 11482 F008rdg (Hp w1 iigiein AR EMA QR g 10 or e prfte 1T,

2.16- 2. 34s (amYeHw/ seﬁugbhd( BR Ineat)l 3355, 3187, 2959, 28Y1, 157921535, 1448,H)3693. 56 .59
(M 8 st Bt 4525 Thyo: Thiegm's T iR @bt boo Nigkg) & s 130 m 3f8; > 7 n
1.44 (s, 9H), 2.55-2.64 (m, 1H), 3.16-3.21 (m, 1H), 4.20 (d, J = 6.3 Hz, 2H), 4.45

15  (brs, 1H), 4.68 (brs, 1H), 5.74-5.80 (m, 2H), 7.95 (s, 1H), 8.05 (s, 1H).
Step 2: (1S,4R)-4-(1H-1,2 4-triazol-1-ylmethyl)-2-cyclopenten-1-amine
trifluoroacetate: Deprotection of Step 1 intermediate (500 mg, 1.89 mmol) using a 50
% solution of TFA in dichloromethane (6 ml) as described in Example 1, Step 2 gave
310 mg of the amine as its TFA salt, which was used as such for the coupling
20  reaction.
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,
25 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, SH), 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).
30
Example 36



Exanpl e 36 WO 2006/ 040625 PCT/ | B2005/ 002204 80

(29)-1-{2- §Z3SR 1RS)-3-(1H 1, 2, 4-Tri azol -1-yl met hyl ) cycl opent yl am no]

acetyl }- ‘ﬁb PYI%4f2Re- 2- carbonitrile HO CN N Step 1: PCT/IB2005/002204

N1- BOC- (3SR, 1RS) - 3- (1H 1, 2, 4- Tri azol -%-yl met hyl ) cycl opentyl amine: This 5

i nt er medi é&S@-lm{a‘la[(WRS}BZ(&H-1,2;AﬁTriazdfhﬂachﬂ)cycppent)gamm@a@tylmI ) and
1H1,2,4- tri 5 5.139 mmol ) using sodium hydride (123 ng, 5.125
mol ) in BYEFO ﬁé“hge%'%g?’ %z"fs described in Exanple 26, Step 1 to give 600 ngy
of the product as a white solid; IR (neatb 336, 2969, 1680, 1538, 1173 cm
1; 'H NWR (CDC13, 300 MHz) 8109- 1.36-1.53 (m 211), 1.44
(m 911), 1.64-1.81 (m 1H)), N~ \%E; 2.45-2.55 (m 1H), 3.92
(m 1H), 4.15 (d, J= 7.2 Hz, 2(brs 7.93 (s, 1H), 8.05 (s,
1H). Step 2: (3SR 1RS) 3- (1H—Pi 2, 4 Tri azol - 1- yl met hyl ) cycl opent yl am ne

L;: ngugrg /cEso utlon %*?“@Aﬂ%g r H?fha%?l' Pgﬁﬁ E%@k@(”@g?ﬁ &s éggri be:j)

i N Exapl mtckmeiatpwas Gavtesizéd fiven Inl-ﬁn(eﬂﬁ% 1. Ofg,BM&Zamnnh) aad 1H-$,2A salt,

whi ch was used as_ such for t he_next Ste;lhyi i Ooupl | ng reacti on of Step
r

2 i nt er metiagels (P2 omgyyd-139 mumol)pging Sﬁﬁh!” mfryo. 875

(262 my, ?“%rf}%@%eﬁéﬁbﬁﬁ“@%%ﬂ& 15 %%é%"o%“ﬁ%ﬁ“@ 823 gave

50 ng of thite oBEtUIR (mt)asmngsm ﬁssa, FkSB&,eBI?B aa 4}Hm (CDCROB9) 2239,
1658 1507, 1416, 1140, 1015 cm 300 MHz) 8 1.10- 1.19 (m
1. 44MHZS 1.08-126)(m, 1H7,31§61M3((m, 2?,19;)14%(109912) 4 hd1 bmy 1H) 1436-2 58 (m

1H) 114 - J= 7.5 Hz,
fh, 632 4t 9802 82,55 G i P9 m ) £ 508 0 32 A 2 et
0 7H) 7. Pﬁ)vss(é 3865(&}11-1 1H). 25 Exanple 37
(29)-1-{2-[(3S,1 %;d 4-Tri azol -1 -yhnet hyl )c cl opentyl am no] acetyl } -
pyrrol i di Step2:daSRAIRSY-34(1E-152,4 T rizmol- yl)cyclopentylamine triflaoroacetate:
Deprotection of Step 1 intermediate (560 mg, 2.105 mmol) using a 50 % solution of
TFA in dry dichloromethane (5.6 ml) as described in Example 1, Step 2 gave 349 mg

15 (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 (290 mg, 1.746 mmol) with
Intermediate 17 (151 mg, 0.875 mmol) in the presence of potassium carbonate (241
mg, 1.746 mmol) and Nal (262 mg, 1.746 mmol) in THF (10 ml) as described in
Example 1, Step 3 gave 50 mg of the product as a semisolid; IR (neat) 3314, 3116,

20 2949, 2239, 1658, 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, /= 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).

25
Example 37

(23’)-1-{2-[(3S,1R)-3-(1H-1,2,4-Triazol-1-ylmethyl)cyclopentylamino]acetyl}-

pyrrolidine-2-carbonitrile

() JLQ

N



NJ WO 2006/ 040625 PCT/ | B2005/ 002204 81 Step 1:

N1- BOC-(3S, 1R -3-(I1H 1, 2,4-Triazol - 1-yl net hyl ) cycl opentyl am ne: This

i nt er nedwa wosK®6ZSy nt hesi zed from Intermediate 9 (2.0 RCHBIBNSHRAY and
1H1,2,4- triazole (710 ng, 10.28 m®B1) using 60 % sodi um hydride (328 ny,

520 MOk e be 29 AERe At bR e unihe it 0, 9Lv°
1169 crn 1n"l;ernield1a%/|®aé @Wh@mze’ﬂ)ﬂoml\lkﬂk}m&ﬁte(m (20 B9 6(82nmmbk)) andlllga 2453 (m

211 1.45% 15 2. 24
lH)) 2. 4ma20§5(7(191ma+1>0 283@911 B%g GQHﬁ sodnuqshxdalde;(3£&% &J?zd mmg)) iy 55 ElTrs

5 2t
(38 IR)-g":}(]?MW Tﬁ%dﬁéo % ?n%@%ﬁrbf C oltgrﬁlv? gnOftPepﬁd&gtragaacet ate:
10 De§r otwhitei solidp IR FKEH) B3401t29‘7rnad1769 e15(3550169gcm21 dH mxommg?,o‘iFA (3 m)
in dry dichloronethane ( } as described in Exa 1, Ste ave 578 ny
of the aMi® 6 4% 419 GIFIAIH)aIIt 8-Ib3 (m, Wd)s L, 8H),sk n]é)]t'rlﬁﬁr(m,ﬂ cbﬂ i ng

et o G B T FR B0 B R TG B BB L2 2

car bonat g, 4. 39608 110 83 2oisNadp). (161 ng, 1. 07 mmol ) in THE (30
m) as descgﬁged |(r??%xIﬁ H% 3( ave 200 ng of the product as a

sem sol i 8tep R:( (%15)- 33-211‘9-1,QmolmMeMESplopmlmninﬂ(Inﬂnoroacela’ﬂeNl\/R

i) 105 Bepetaionat Sify 1 inttrmebhied o0 me 406 gimoh) &g TB4 Gl it 4053, 3 61
(M T ot OpRhloréméiie (P By éleﬁﬂ]ﬁtepﬂg%% 69k a@gﬁ%g 211}, 20

4.67-4.70 (m rotorre 75-4 rotoner, 1H),
8.06 (s, as ﬂ*—ﬂ"FAmhnwhEhaﬂas used as such for the couphng reaction.

5 by 1 ol P o ESbE PR wpeoméaaéﬁinsw%@”fé 80 i, &0TF ARl har ' R
To a sti phedhaiMibth O(fixsfm%xpwhﬁnai Qo%fbo@amh)n bﬁb&ia@ms(@ m) was

added a saturate sol uti HC1 |R Et OA . This solution was
stirigd ag, RHAX mmolj;(anmwalt(ol@]emg,t 187whinod) mr'EHFpﬁSOanB asTéescpibasldinct was

Col et i 3 S M S SRS ¥ SRS St 3305, P! e
2241, 1655, 1419, 1140 cm™; 'H NMR (CDCls, 300 MHz) & 1.09-1.18 (m, 1H), 1.47-
1.60 (m, 2H), 1.68-2.02 (m, 4H), 2.09-2.34 (m, 4H), 2.48-2.59 (m, 1H), 3.11-3.18 (m,
1H), 3.33-3.61 (m, rotomer, 2.4H), 3.35 (s, rotomer, 1.6H), 4.17 (d, /= 7.8 Hz, 2H),
20 4.67-4.70 (m, rotomer, 0.2H), 4.75-4.78 (m, rotomer, 0.8H), 7.93 (s, 1H), 8.06 (s,

1H).

Example 38
(25)-1-{2-[(3S,1R)-3-(1 H-1,2,4-Triazol-1-ylmethyl)cyclopentylamino]acetyl}-
25  pyrrolidine-2-carbonitrile hydrochloride

y 9 ™
(EN””'O“‘N\)LNQ .HCI

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
30  under vacuum to give 112 mg of the product as a white solid; 'H NMR (D,0, 300



WD 2006/ 040625 PCT/ 1B2005/ 002204 82 Miz) S 1.44-1.64 (m 2H), 1.81-2.06 (m

2H), 2.11-2.37 (m 7H), 2.60-2.62 (m 1H), 3.45-3.77 ~4.38 (m
2?1) 4W0-2406¢M(()6(2m |2_DH) 8.52 (s, (g% 5923 (s, 1H). é&ﬂﬁw&y%@ml‘g (
| -

(29)-1-{2-[(3S,1R)-3-(I1H1,2,4-Tria 1-yl rrethyl)cyclopentyl am no]acetyl}-

pyrrol i dvigs £ i458), TR1224 Cblubwlr 07H
CO2H A slt\)/{lﬁzt)l on%?cagxgﬁ I? 371(10%(1#21{) B:n n "Et OAC6 Gg m) vvas added

to a stBASSI K@, AWH)A. 16#4 () 2H)a 4 40- 4(‘819(nn;1?,H)08.’53)(S|1M)E9Q&((s,(1H)rﬂ) Thi s
solution was 10 further stirred at RT for 30 min to result a white
precipitate. The solid was collected by filtration and dried under vacuumto
give 120 ng of the product as a Weiik/oR®9 d; | R (KBr) 3429, 2245, 1667,
1584, 1363, 1194, 1008 cm 1; 1H NI\/RI? 0, 300 MHz) S 1.31-1.51 (m 2H),

1.66-3. 8425()*1)-{22KBS,IR)m(IH-I2,‘(-Wriaﬁ¢l)1-yline¢ﬁy1203&hl(eﬂtylhhﬁn0]ﬁcﬁﬁl%- 3.41 (m 1H),
3. 50- 3. 661‘( 2";& 3&0& 3 rotomer, 0.4H), 3.95 (d, J= 3.9 Hz, 15

rot orer , P ﬂﬁ’m -sqrhogitr emﬂl ‘F—Iz, oH), 4.67-4.82 (m 1H), 6.21 (s, 2H),
7.96 (s, 111), 8.37 (s, 1H). Exa o CN

(29)-1-{2-[ (3R, 15)-3-(1H 1, 2, &% | met h&h?gﬁycl opentyl am no] acetyl}-
20 pyrrolidine-2-carboni Nm/é' Eﬁ t/N Nc Step 1:

NI - BOC- (3R, 1S)-3- (I H 1, __JTrl | -1-vyl }; ﬁlopentylam'ne: Thi s
conmpound was synt hesi zed fromlnternediate 14 @/ 0 g, 6.82 nmol ) and

I H 1,2, 45 &dlﬁt?o%PbFEﬁcZ:%glé’fW( &% 08| himié$) MIERDA (S Q) Wishaddel 46 o 328 nT,
820mm|)|n25 escribed i n Exanp Ie2 Step 1 to give 1.2

g of t hestirelisalutiers of ma/lmctwlds A9 thg, OR3) KBrE)tCB’%(ZZ, ndp 6Bhis Belm,onl\&% 1273,

1170, ¢cm N 300 . MHz 2 (m 2H),
1. 4s1fs ﬁgﬁa Fsineth RS o 30 ip0 resi gattkoarepigpiathy e solkdwas dificced” {y
% gg (235 3_[11) tibg)aéxéi?drgﬂ Wrided wacki toivé 120 mglof Be Produbt adihwhité- s@ﬁd(brs 1H),
IR (KBr) 3429, 2245 1667 1584, 1363, 1194, 1008 cm™’; 'H NMR (D0, 300 MHz)
8 1.31-1.51 (m, 2H), 1.66-1.81 (m, 2H), 2.01-2.22 (m, 6H), 2.40-2.51 (m, 1H), 3.33-
3.41 (m, 1H), 3.50-3.66 (m, 2H), 3.89-4.17 (m, rotomer, 0.4H), 3.95 (d, J = 3.9 Hz,
15 rotomer, 1.6H), 4.21 (d, J= 7.2 Hz, 2H), 4.67-4.82 (m, 1H), 6.21 (s, 2H), 7.96 (s, 1H),

8.37 (s, 1H).

Example 40
28)-1-{2-[(3R,15)-3-(1H-1,2,4-Triazol-1-ylmethyl)cyclopentylamino] acetyl}-
20 pyrrolidine-2-carbonitrile

w9 ™
D
N
Step 1: N1-BOC-(3R,18)-3-(1H-1,2,4-Triazol-1-ylmethyl)cyclopentylamine: This
compound was synthesized from Intermediafe 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
25 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 ecm™; 'H NMR (CDCl,
300 MHz) 6 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).



WD 20061040625 PCT/ | B2005I 002204 83 Step 2:

(3R, 1S5)-3-(1H 1, 2,4-Triazol - 1-yl net hyl ) cycl opentyl am ne trifl uor gﬁcet at e:
Depr ot egyé otvs@iosz6 ep 1 i nternediate (800 ngy, 3.01 mmol ¥ E@W&y‘ﬂg (3 mM) in
dry dichloronethane (3 m) as descr8bed in Exanple 1, Step 2 gave 842 ng of
the am pa%: i( T@@m ep 5 Step
3. Couplr?re]g ?ea?:? |1§§&0($Hg %4\‘%&%% e g@gggﬁcgﬁﬂﬁhmﬁ&% It)l?ﬁundr?rﬁ% i

| nt er rrequl:reteQﬁ’or( a@b8Btept, nﬂ;erﬁibdmh@(aommg,t?nél pmaelérmsmgdlfFA)@ aﬂ$|MMIyar bonat e

2 e Sk, TR v ke 2
3379, | 3%3% ARG, Wit 64 55 18P BLARYER, < H R (CDCI3, 900 o) 8

1.08-1.18 (m 1H), 1.42 10 1.58 ~2.02 (m 4H), 2.09-2.31 (m
4H), 52. 4$3teﬁ %6 O@upl;lngL tpacti®n06f Hited 2 mtenndd;iate 3832 thg, Qi mmmo],) withH) ,

ot o 61916%%15%21%6Q %ﬂﬂ gl indhé pissencs of potgsdiply camnateﬁ@gg (m

15 Exa [ gs,gﬁom-,]q{ﬁ
yl met hyl cy op‘é%lﬁﬁ 7 g’alc(:ety -4-f %fagﬁe%ﬁb&_ﬁ% ?lggll’?llt’l‘l le O CN
~N~ ~NLNStep B gavep0s m@oﬁphe popduetaas a(w}umfsoﬁﬂeiRlKiBﬂ 8338022 sanpl e 36

500 I di 18 I h
éresegemﬁl b‘l}t9a§%%&1r¥1lé§t°£lm§t{merm |ate Mﬁ }rédr& hh&(ﬂawi?’:@l Rgt 8 90

mol,), i n S 1 of the
orodder b Tyt D7 Pp %@%23@2%46 25516 B, T "Sse
cm 1; 1HEHVB. btmet00.6 .35-3.60 ¥m 1 rodm 4.15¥dAR= ﬂ@ﬁz,m 2
1.74-2.00 m%% 22- ZMZ%B(m 1%24961[;21‘261%@ x 63 (25)2;29(m
1H), 3.1463408 Qrmmrotmer 9.219), 3.7964.7 % (o mytonr,56.8 ,%9(&;5 lzh@, 8.06 f% (d, J=
72&@495(d J= 9.3 Hz, 1H), 5.27 (dt, J= 51.3 Hz, 0.25H), 5.35
(dt 0 Hz, 0.75H), 7.93 (s, 1H), 8.06 (s, 1H) Exarrple 42 30

(25,45 -1-{2-[(3S,1R)-3- (I H1,2,4-Triazol - 1-yhnet hyl ) cycl opent yl am no] acetyl

}-4- fluoropyrrolidine-2-car bon| trile WD 2006/ 040625 PCT/ 1B2005/ 002204
15 Example 41

(25,45)-1-{2-[(3SR,1RS)-3-(1H-1,2 4-Triazol-1-
ylmethyl)cyclopentylamino]acetyl}-4-fluoropyrrolidine-2-carbonitrile

y §
E
OO0
N’—‘J z
F

Step 3: Coupling reaction of Step 2 intermediate, Example 36 (500 mg, 1.80 mmol)

20  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 (CDCl;, 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-

25 279 (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, /= 51.3 Hz, 0.25H), 5.35 (dt, /= 51.0
Hz, 0.75H), 7.93 (s, 1H), 8.06 (s, 1H)

Example 42
30  (25,45)-1-{2-[(3S,1R)-3-(1H-1,2,4-Triazol-1-ylmethyl)cyclopentylamino]acetyl}-4-
fluoropyrrolidine-2-carbonitrile



84 HO CN <N. NJ F Coupling reaction of Step 2 internedi ate, Exanple 37
(578 ng, 2.06 mmol) with Internediate 18 (200 ng, 1.05 mmol) in the

pr esencewof2006i48651 um carbonate (1.14 g, 8.26 mol) aRCTNBROSHER04y, 1.03
mmol) in THE (30 m) as described in84&xanple 1, 5 Step 3 gave 100 ng of the
product as a white solid; IR (KBr) 3316, 594131\1 2242, 1662, 1416, 1140 cm 1,
"H NWVR (CDC13, 300 MHz) S 1.09-1.2 1)'144160(m 2H), 1.70-2.08
(m 411), 2.21-2.42 (m 1H)/2N46fé27 \(Vrﬁu\ 3.11-3.20 (m 1H), 3.36 (d,
J= 4.8 Hz, rotoner, 1.611) N&BO 6 (m r mer, 2.4H), 4.16 (d, J= 7.5
Hz, 211), 4.95 (d, J= 9.3 Hz, lH) 536(dt J:—513 4.0Hz r ot oner,
0.24H), 5.43 (dt, J= 10 50.7 r ot omer (1 111), 8.06
(s, m.Cesealmﬁeeaqtmneﬁsgtss)Zmiq@ep{a@sEzmp@ﬁ#l Lng42196 ) Withhnet hyl )

| i hlorid
011 crtertiaRie 18 E80otint; £ skl B opesel SRR N P R E e
42 (250 BR6 him8) afd™al (155 1 OA03 [rndl) inT\HE(@@dﬂ)ias daassﬁlﬁdamt ut I On Of
dry HCl1 in' Et CAc Thi's solution was stirred

resuld as m&&avsrléem@%ﬂlépmm@t Prowhite S%I%@(B@ci%lé %%/47f, am,amﬁ&n and

(D20, 308" 90 WAD) 'y B MR (SR Mep5 A6 B6hi0 . S STl (1 oy
2. 272 745 7658 (482223 4, S, 244376 f, 217, 813440 AN 00,515

E 2S, 49) - 33624] [ 39,811y, 18tomdn, 1.6H),B. 30—4@6(@11; mtqmmeﬂtﬂi)) éﬂél(d,péﬁﬂyd Hmi no] acet yl
NSO 2,495 &, A 9518, TR A0IN (dh 2 sTB! BB1ES bR oA s 73! (af, N

10 50.7, 3.9 Hz, rotomer, 0.76H), 7.93 (s, 1H), 8.06 (s, 1H).

Example 43
(25,48)-1-{2-[(3S,1R)-3-(1H-1,2,4-Triazol-1-ylmethyl)cyclopentylamino]acetyl}-4-
ﬂuoropyrrohdme—Z-carbomtrlle hydrochloride

o CN

</th/” O Q .HCI
15 N
To a stirred solution of Example 42 (250 mg, 0.80 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 279 mg of the product as a white solid; IH NMR (D,0, 300
20 MHz) 3 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), 441 (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
25  (25,45)-1-{2-[(3S,1R)-3-(1H-1,2,4-Triazol-1-yImethyl)cyclopentylamino] acetyl}-4-
fluoropyrrolidine-2~carbonitrile methanesulfonate
o CN

<,N~N/"'Ov : 7 . CH3SO5H
N=/



v s F WD 20061040625 PCT/|B2005I 002204 85 To. a stirred solution of
Exanple 42 (1.0 g, 3.12 nmmol) in isopropyl alcohol (30 0830 ped a
sol ut i onWer200MARAesul foni ¢ acid (300 ng, 3.12 mmol) in 1" Sopropy al cohol
(10 m).The solution was stirred at ’fsoomterrperature for 15 mn. D ethyl

ether (4Qolslirré@solateer BXEnSIE b (1.0%, $2Dnhmoly th s6progYl dlbdhol BKe a white
precipitate. 5 The precipitate was collected by filtration and dried under

vacuum t wagkdded p. splufiopfof methanpsudfonix acid (390wrg, Bel 2smiiol) inigptaedil) 3430, 2964,

2248, 1673 28 340, 1277, 1208, 119 0 . NVR (D20, 300
M) 5 1° ‘%hc’iﬂ(gmﬂﬁfheﬁ%l‘?h%“ﬁﬁ%?@iaE?ﬂ"m”z’PbPFra%".’Sé"-’rgl% th'ﬂjd?&‘ , 2.(35-2.67
(m 4H), etBer/30sl) wAkhddodbhdAtidthg(dBntiatdd foft 3@ Mih € give a%vlﬁteé:ré&gita%&'), 5.01 (d,
J=9.9 Hz, rotoner, 0.8 5.117(d, J= 8.4 Hz, rotomer, 10 O. , 5.41-5.58

(dt, 9= The Drecipita® was collegted By Biiration and dyied gnder vaeyum i gilve the 45
(25, 49~ ool S 3SR Pl (B o] Fopt ctiad IR W M aRRE i Mram L

N_~ N C%%,li@l,woﬁcﬁa'ls‘ﬂm%,:%dmﬁ 8@%56_(%1,2%1% 07191.82(1%% mmol ) in

L 1
acetone (10 m) ’was addéd a s on of Oxalic aci 1 ng, 3. mmol ) in
acet one PZHY) 2:06-2.6T!m, 2H), 2t3602.6Was, 4H),i2c73d, ), Bcbd .12 (mefA), ¢S (pf 30 min to

dr e unidrd VacHB b oy Wb gtlnta €0 S Te PR b ol (o TR
Y e e L R L et P VAP

(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, rotoner, 0.8H), 5.09 (d, J= 8.7 Hz, rotoner, 0.2H),
5.40-5.57 (m 1H), 8.08 (s, 1H), Example4s 1. 25 Exanple 46

oy S POt L extibl FoRhec AR G GRERL o )

fluoropyrrolidine-2-carbonitrile oxalate

N

y ¢ ™
O
=/ 4 2
15 F
To a stirred solution of Example 42 (1.0 g, 3.12 mmol) in acetone (10 ml) was added
a solution of oxalic acid (281 mg, 3.12 mmol) in 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 1.3 g of the product as a white
20 soli&; IR (KBr) 3430, 2964, 2979, 2471, 1718, 1672, 1513, 1422, 1278, 1141, 1056
cm™; 'H NMR (D20, 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, /= 6.9 Hz, 2H), 4.98 (d, J =
9.0 Hz, rotomer, 0.8H), 5.09 (d, J= 8.7 Hz, rotomer, 0.2H), 5.40-5.57 (m, 1H), 8.08
(s, 1H), 8.55 (s, 1H).
25 '

Example 46
(28,45)-1-{2-[(35,1R)-3-(1H-1,2,4-Triazol-1-ylmethyl)cyclopentylamino]acetyl}-4-
fluoropyrrolidine-2-carbonitrile succinate

0O CN

H .
(N\N//'.O-\\N\)LNi 7 . HO,CCH,CH,CO,H
=/ 3

N_—-
F



HOCN eNNi'.~ NN~ . HRCCH2CH2CO2H NJ F | WD 2006/ 040625

PCT/ | B2005/ 002204 86 To a stirred solution of Exanple 42@% g

mol ) | weceeemaes2625 m ) was added a sol ution of succiBGTABA0SH 7(294 02 g, \
17.18 mol) in acetone (50 mM). The ol ution was stirred at room

t enper at gt sfh?xred%Qlu'ﬁbﬁ of BxGHR dgmg €560 8finBl) iR hSetodd @5RAB WaRlalidde Was
collected by filtration and drie der vacuumto give 6.3 g of the product
as a whi aeomhembfducchﬁc@ﬁﬂr@ 024342718132901) POFRtor@A08 ml). 708 sol@ith wdss08, 1508,

TR WETETE W T NTL YE DM N LN
3 61 4. 1éo]§é&ed5d'}|) filiftioft abd dnéd:uﬁ%? va&lﬁnn foldive 65 g%f%préﬁgc‘% ag teo 8H),

5.09 (d, J=8 Hz, rotoner ) %lrd J= .98 (s,
1H), 8. 3801((15 IRIK)Br) IMEﬁdﬂ@J 29747240255124@ -1675,2}110(835508 1460 1419 1342

R) - 3-(1H 4-Triaz rret hyl entyl am n acet
f1uor opyﬂ%ﬁal | hémz-acHr éoél\%’i@)gé)@lt:”érlaﬁ‘b(mb %)H (m, 2H),
ol ) i n20dek S ) %??;ﬂ?%%@dﬂé?gé?ﬁ#ﬁm‘% 5@%%@‘5 "o’ (ae0

ng, 3. 12pPH), 4.98 @ 9006 Hz10.87)) 5.0 (i /WM. P HzOfotoy@s 0HY, 534 (Bid, yeom

tenperature for 30 mn to give & white precipitate. The precipitate was
col | ect ed0GHz,i1H); 08 6% 18)8.38 (sedHhnder vacuum to give 1.3 g of the product
as a,.white solid; IR (KBr) 3422, 2978, 1715, 1682, 1449, 1291, 1194, 1085,
859 ¢ 1; 1H 20 NVR (D20, 300 MHz) S 1.31-1.54 (m 2H), 1.70-1.79 (m 2H),
2.01-2.25 (m 3H), 2.34-2.73 (mEﬁﬂﬂﬁ)le@ 89 (brs, 1H), 3.61-4.14 (m 5H),
4.24 (d, J= 7.5 Hz, 2H), 4.98 (d, J="9.3 Hz, rotomer, 0.9H), 5.10 (d, J=
9.1 HZ, (28,45t~ {2'®(3W)-33(H$'1(294-57,1'13201-15@““11&1)Pyd@pentﬂaﬁﬁn(’bﬁetyﬂi}‘?' 8.43 (s,
111)

(28 45) - ﬁ‘é"?"(‘?&%‘“ﬁﬁ?‘z?ﬂ‘kppﬁmf Zroxagluarate 1 yhnet hyl ) cycl opent yl ani no]

acetyl }-4- n 0 CN
(,N»N/"'O-“N\/U\N: ) - HO,CCOCH,CH,COM

N_“:‘J “

F

15 To a stirred solution of Example 42 (1.0 g, 3.12 mmol) in acetone (10 ml) was added
a solution of 2-oxoglutaric acid (460 mg, 3.12 mmol) in 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 1.3 g of the product as a
white solid; IR (KBr) 3422, 2978, 1715, 1682, 1449, 1291, 1194, 1085, 859 cm; TH

20 NMR (D-0, 300 MHz) 6 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, J=9.3 Hz, rotomer, 0.9H), 5.10 (d, /= 9.1 Hz, rotomer, 0.1H), 5.53 (brd, J = 50.7
Hz, 1H), 8.00 (s, 1H), 8.43 (s, 1H).

25 ‘ Example 48
(25,45)-1-{2-[(3S,1R)-3-(1H-1,2,4-Triazol-1-ylmethyl)cyclopentylamino]acetyl}-4-
fluoropyrrolidine-2-carbonitrile benzoate

aN _/-D
(/N\N//,,O.\ \/U\N . CgHsCOH
=/ | z
F

N.——



fl uoropyrrolidine-2-carbonitrile benzoate HO CN ~/ NN''~ Nv N~ C6H5CO2H
NJ F WO 2006/ 040625 PCT/ |1 B2005/ 002204 87 To a stirred solution of Exanple
42 (5.0 gmol ), in acetone (20 m) was added rCy@B2o0$/E2@f benzoic
acid (2"8%260%/0%211 mml) in acetong7(20 m). The solution was stirred at
roomtenperature for 30 mn to 2| ve a White precipitate. The precipitate was

col | ect el pytired soletionoef Bxample A2 0.0 80 E3-6% mupelhin aretangd2@ mi) waveddee product

(520 "SobSIRIGIOY Sep oblebiplosn 5t MR8t A0 mIf Hd sl 5 1
. 31- 2. 6Qirfedat 2obh) tenﬁ)e'ﬁiturellfoiigo frith tcﬁg'l)ve advldte drécipilate. 7T 6&1@@1 Rite wad. 96 (d, J=

99Hz r ot onmer 9 (d,,J = 8.7 Hz, rotoner, , 538555(dt
= 50. 7001120t¢dh¥ ﬁlm}on ainds‘blerl upgley mcusm) to give §3- gowemd@tras awhifg (s, 1H),

J =
? % 4“(5) ?%{12]]% @%@?@@ﬁg% Li7530%30[ %4 °179I n&%@%@ AL noy acet vl
%\l - flupoon 'ﬂ{)nq 6% P‘WQH{“ZIH)' b©2Q3Q2 (ot ot 93%5%)%2 4}? ?]'-5 5 g, 3. 12

NlaOoNl To a stirred sol ution”of
mrol ) i m&&énoiﬁ) (4121 Qﬁ,)’w@.@ e 2EL, 4ﬁ6écleu=t96rI-Iz3frois)aie|r,d3/9H); 509 @, {435 ny,
3.15 mol )

for 30 mr$'} toneﬁ(’éi?)ag?%ég?ﬁﬁ téb?g‘é’@%goimsﬂﬁgf@ e t,fgperature

preci pi t@7§,77'§ ) 0797 @tlﬁ Wass ol gcted by filtration and dr| ed under
vacuum to gl vg gﬁ t ) rod§ct gs a white solid; IR (KBr) 3853, 3418,

306810 2964 2869, 20 1672 1624 1591, 1485, 1460, 1387, 1259, 1139, 1075 cm
|; 1H NMR (D20, 300 M) 8129152§ oH), 1.73-1.77 (in, 2H), 2.02-2.22
(m 2H), 2.32-2.70 (in, 3H), 3.5&ample4y 511) 4.21 (d, J= 7.2 Hz, 2H),

4.96 (d, (Z&',4TS')3'—{%—['(§S,]R5’-§9ﬁFf-1,2gt-fﬁ)azol-S.l-Wnethyl)cyclopentylamino]acetyl}-4-
fluoropyrrolidine-2-carbonitrile salicylate

(li/ A O \\N\)l\ Q

N=

CO,H
OH

15  To a stirred solution of Example 42 (1.0 g, 3.12 mmol) in acetone (10 ml) was added
a solution of salicylic acid (435 mg, 3.15 mmol) in acetone (10 ml). The solution was
stirred at room temperature for 30 min and diethyl ether (20 ml) was added to result in
a white precipitate, The precipitate was collected by filtration and dried under vacuum
to gi've 1.3 g of the product as a white solid; IR (KBr) 3853, 3418, 3068, 2964, 2869,

20 1672, 1624, 1591, 1485, 1460, 1387, 1259, 1139, 1075 cm™; *H NMR (D0, 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, 5H), 4.21 (d, J= 7.2 Hz, 2H), 4.96 (d, J = 9.3 Hz, rotomer, 0.8H), 5.09
(d, /= 8.7 Hz, rotomer, 0.2H), 5.41 (brd, J = 50.7 Hz, 1H), 6.84-6.90 (m, 2H), 7.36 (1,
J=12Hz, 1H), 7.72 (d, J= 7.5 Hz, 1H), 7.97 (s, 1H), 8.36 (s, 1H).

25

Example 50
(25,45)-1-{2-[(3S,1R)-3~(1H-1,2,4-Triazol-1-ylmethyl)cyclopentylamino]acetyl}-4-

fluoropyrrolidine-2-carbonitrile benzenesulfonate

g 9 N
Ho ;
(N‘N/”'O"‘ \)LN 7 . CgHsSO3H
=/ L
%

N—-f



(d, J= 8.7 Hz, rotoner, 0.2H), 5.41 (brd, J= 50.7 Hz, 111), 6.84-6.90 (m

2H), 7.36 (t, J=7.2 Hz, 1H), 7.72 (d, J= 7.5 Hz, 1H) 7 97 H, 8.36
(s, 1H) WQZ00E040623 € 50 PCT/IB200§I(§0’220:!!

(2S,4S)-1-{2-[(3S, 1R -3-(1U-1, 2, 4- T88azol - 1- yl net hyl ) cycl opentyl am nol acet yl

-4- 1l WQ%&ﬂdlﬁidﬁ%f%%ﬂ?é’@gi W%e3t19 HEROHSH E&Bﬁéfﬂ ded
(NNii,. CaN ;N3 . 2006/ 040625 PCI/ I B20 5/ 60858% 88 To a

stirred assilutidroof béanmsnﬁbmcmlc( (548 mg, 3432mmob) jn a(retme(tlérml)( Adteni | ) was

dded | u | t 15
1y st or 3Pt gt RS SRR el en Fa B0 0 aged Kbk e (25 )
was addevﬂuﬁeopr@aﬁfﬂétk Tl'ib Brodwbli Was BiIREled 'Mlﬁau@&@aﬁédlﬁﬁd&%cﬁ% kgcted by

filtration and dried under vacuumto 5 give 1.1 g of the product as a white
sol i 8; Bvd KBrg oBilghrod@s ds LwhBe sdaiidR (KB3t) 3433,5089, 2473 2248456741341, 1277,

izég 11%1%%%42%}4)124% 1@612{1%75/531&351%)873 0 NHZ)‘,GS{ Pﬁ{ﬂ%?iﬁjleSg ‘gg)ﬂ{a)lgu (m 5H),
417 {91351 Soal B 78Rl U o8 o/ fn, 39} 081 68 BHIapn®a 0. (0, 9, =

(d, J= 40 @m 35}ﬂz412+dh,1¥ RS Hzs 2H3,H.95 @, 34=S(5Hz1wtomagarm41)§>5m d,J
(2S,49)-1- {7 (3S, 1R -3-(1H1,2,4-Tri azol - 1-yl net pﬂél )cycl o_gentél ani noj
acetyl } =8 fﬂ%mtém%r(b?ﬂhﬁﬁ’é (brds A5 £z LED.adhi 48| (ERdH), BTH(&GWT oni ¢ aci d

15 ~F SOBH To a stirred solution of Exanple
42 (&l\lo%%ﬁzzﬁ%ayf%%’)lmn%%f’ (10 m) was added a solution of
napht hal ene- 1, 5-di sul fonic acid (860 g, 2.46 mmpl) in acetone (10 m). The

solution was stirred at roomtenperature for 30 min to give a white
precipitate. The precipitate was Exsmpedtd by filtration and dried under

\|\//|6—1|§;J ur8n t 85%5’1?3%&6# flg]gze C&Ht {19 4pi‘lglgzuo(itl-ﬁme?h;%cycﬁp%&%y'laﬂunoﬁ_‘ac % QDZO 300

fluoropyrrolidine-2-carbonitrile naphthalene-l 5-disulfonic acid

——

SO3H
- M@ CC
N=/
15 ’ SO3H

To a stirred solution of Example 42 (700 mg, 2.18 mmol) in acetone (10 ml) was
added a solution of naphthalene-1,5-disulfonic acid (860 g, 2.46 mmol) in acetone (10
ml). The solution was stitred at room temperature for 30 min to give a white
precipitate. The precipitate was collected by filtration and dried under vacuum to give
20 1.2 g of the product as a white solid; 'H NMR (D;0, 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 =15 Hz, 2H), 491 (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, J = 7.2 Hz, 2H), 8.41 (s,
1H), 8.77 (4, J = 9.0 Hz, 2H), 9.12 (s, 1H).
25
Example 52
(25,45)-1-{2-[(15,3R)-3-(1H-1,2 4-Triazol-1-ylmethyl)cyclopentylamino]acetyl}-4-
fluoropyrrolidine-2-carbonitrile

o g o
GO0
N=j P
F



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 = 7.5 Hz, 2H), 4.91 (d, J:93Hz, ot omer 10(d J
9.1 Hz, woroos/d625 0. 1H), 5. 32- 5 49 é 1H), 7.67 (t, T‘“’s’%}’;&’%’r“” 8. 14
(d, J = 7:2 Hz, 2H), 8.41 (s, 77(d J= 9.0 Hz, 2H), 912(s "1H).
25 Exangigupligg reaction of Step 2 Intennedlate Example 40 (561 mg, 3.38 mmolg

(2S, 4S) 1- F (1S,3R)-3-(1H1,2,4-Tri "azol - 1-yl met hyl Y cycl opent yl ami nol acet yl
V-4 {1 Joteop atQIIBdB%H%d@bnmpi)rmlthepIeS)ermNofmtamwﬁl‘d@Ibénm(ﬂﬁﬁ)@j 040625

PCT/ 1 B2QQ 00204 | i t 2.1 nt. l e 40
o o B G B BT 0 L T

| 1.69
e L e A

pr odfict 2352,327\% 22339sw56d151091@mr1)3634m7 B3 1224, 1348 2978, 10542861}3 2794,
N N e
L2 9B, st BBk @ 0 3 490 e, RSB 1R A6 1) @7443@}5 A

(d, J —3948)4&E(mlBIH) 61&(&5522(112 2H);4,947(d9 3 < 8.0 HE)1H)3 5006- 152(11]1!") 10
Exanpl e 53 2S,49)-4-Fluoro-1-{2-[ (1R, 3R)-3-(1H 1, 2,4-Tri azol -1 -

yl rrethyl ﬂ?y?:g’%b%ﬁ :Iaa%(snb]'l)acetyl}pyrrolldln 2-carbonitrile HO CN NJ IF

NI-E@)C (1R 3R)-3-(1H1,2, 4-Triazol -1-yl met hyl ) cycl opentan-1|-am ne: This
compound was synt hesi zed from | nEgafiplé s8e 16 (2.0 g, 6.82 mmol) and

1H1,2,4- triazole (710 &% 10. 28 mmol ) using 60 % sodi um hydri de (328 ng,
8.20 nméPSAShd-EngroehR{AR,38) 3L debTriz@lln Exanpl e 26, Step 1 to give

ilég gngﬁmwﬁlmgﬁwﬁnn%%ﬂwﬁpﬁ%ﬁﬂniBalfbKﬁ{t}ll?’Mz 2968, 1711, 1527,

o CN
¢ WD 0
F

15  Step 1: N1-BOC-(1R,3R)-3-(1H-1,2,4-Triazol-1-ylmethyl)cyclopentan-1-amine: This
compound was synthesized from Intermediate 16 (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
dry DMA (15 ml) as described in Example 26, Step 1 to give 1.10 g of the product ‘as
a white solid; IR (KBr) 3342, 2968, 1711, 1527, 1167 cm’’; 'H NMR (CDCls, 300

20 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, /= 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-Triazol-1-ylmethyl)cyclopentan-1-amine
trifluoroacetate: Deprotection of Step 1 intermediate (500 mg, 1.87 mmol) using TFA

25 (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

30  Example 1, Step 3 gave 157 mg of the product as a semisolid; IR (neat) 3297, 2955,
2239, 1659, 1417, 1143 cm™; "H NMR (CDCl;, 300 MHZ) & 1.09-1.19 (m, 1H), 1.47-



20 MHz) S 1.09-1.20 (m 1H), 1.44 (s, 9H), 1.38-1.52 (m 21-1), 1.71-1.81
(m 1H), 1.96- 2.04 (m 1H), 2.15-2.25 (m 1H), 2.44- 3.92
(brs, W0200801824dd, J= 7.8 Hz, 2.4 Hz, 211), 4.52 (ﬁ?f’%{fﬁé’“‘ﬁg&gl (s, 1H),
8.01 (s, 111). Step 2:

(I R 3R)1.57 (rh2H),3.68-T 01 Qﬁ]@hH}'ﬂ@%BMﬂn) GHY, |1 24820158 T, 1)} NN€1-3.21 (m

trifluoroacetate: Deprotection of Step 1 Iinternediate 500 , 87 mmol)

usi ng THA), 333-3.64 ffm) rqtﬂméhz‘lﬂ)eﬁﬁér(&rﬁétqmelé@M}l &4, des @5 é,dziln Exanpl e

1, Ste v IS/ T F ed as such
for tth%’oﬁ@ %hdgﬁggg%fn 3@0@?@@5@2 4@?617an {A&%?l ’onggﬁfj g?%\g?’zlﬁt er nedi at e
(500 mJSO&gsmHUWDU wth Internediate 18 (164 ng, 0.83 mol) in the
presence of potassium carbonate (738 ng, 5.35 nmml) and Nal ( 124 ng, 0.83
mmold) in.THE (30 m) as described in 30 Exanple 1, Step 3 gave 157 ng of the
product as a semsolid; IR (neatlﬁ 32917,542955 2239, 1659, 1417, 1143 cn 1;
1H NWMR (CDC13, 300 I\/Hz) 8 1.09 1.47 WD 2006/ 040625

PCTI I B 2@38’»11{ -1H5172(4n1‘r12ﬂ~ ﬂnﬁ@h &l txfaﬂhoa%e 2,333 (m 4H),

2. 48- ZZQQ%QQ ? ( 3721 (m 1111) ﬁ)@ Ogml ;otgarr%?ssZ 4H), 3.36
(s, rotthmolanle-‘&sal)bonmdq (dd J= 7.5 Hz, 2.1 Hz, 4.67-4.71 (m
rotomer, 0.211), 4.75-4.79 (m rotoner, 8 8:13}\) 7. 92 (s 111), 8.08 (s,
111). 5Exarrp|e 54 (45S)- 3- {2 [ H

(3S,1R) - 3-(111-1, 2, 4-Tri aza xﬁxy W’y
t hi azol ane-4-carbonitrile . NaN- ANY\_| S 10 Step 1: Coupling
reaction of Step 2 mtermecNate Exarrple 37 (510 ng, 1.82 nmmol) wth

| ntgy me tie R KENE f. B0 car bonat e
(1. 13{) g,ﬂe@ E?joglﬁolfl Q%dggorll\lglfggefw rrégn,ﬂegla%é%%ﬁ@ In I—II(I% 121§’51'§?)§l|"1g21')descr| bed
in Examihe[n&rm&hmp D glﬂ%em§509§ mhol)Hin the pehsenceast potasiven ymfbbnalzesem sol i d;

110 1 G100 B 7 Bhyinol apdsab(13q toin | lensiolin 605 86 tiyas dgeribediB- . 54 (m
411), Eﬁalliriﬁlle ]18 34%6 a}se9 3? njfézgfl tﬂ%]pl'gucil a?g p‘éges;elfd% séﬁi)soh@ Iio(léa§3 (m 111),

7.94 (s
1-[(39) 3435E129ll'.8 Qoys, rlcﬂ3l4gi1|770 &mSH ]le BH\{[RI(CDCb, 300 MHz) 6 1.10-1.31 (m, 2H),
S, 3S -T

5) 1 21-2 18 (m 6H)r 2.49-2.59 (m, 1H), 3/.14-3.54 (m, 4H), 4.15-4.18 (d, J = 9.0 Hz,

2H), 4.50-4.57 (m, 2H), 5.30-5.33 (m, 1H), 7.94 (s, 1H), 8.06-8.09 (s, 1H).

entyl am no] acetyl}-1, 3-

Example 55
1-[(3S)-3-Fluoropyrrolidin-1-yl}-2-[(1S,3S)-3-(1H-1,2,4-Triazol-1-ylmethyl)cyclo-

20  pentylamino]-1-ethanone

H O
MO
N ;’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
25  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 cm™; 'H
NMR (CDCl;, 300 MHz) 6 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 (4,



20 pentylam no]-1-ethanone HO -7-0,* NN3 N_.F Step 1: Coupling reaction

of Step 2 Internedi ate, Exanple 40 (374 ngy, 225 mml%,’r_(sf# &/ ?ﬁrmedlate 20
165 i 2006/0062501 ) i n the presence of potassium car % e , 2.25
( LY p p g

mol ) and Nal (168 ngy, 1.12 mol) h THE (30 nl) as described in 25 Exanpl e

1, Steps=33@ais 250, 387398 (16, IHN4IT{(d,ab= F.Y Hiz] D), Scri-540i(s; 1HR 1.DFBr) 3667,
3413 3018, 2896, 2436, 2400, 1647, 1507, 1434, 1345, 1215, 1140, 1017 cm'

"H  NVAS(dDc8H6 (8ddDMz) 8 1.10-1.20 (m 111), 1.42-1.56 (m 211), 1.57-1.62
(m IN), 1.81-1.92 (m 2H), 1.95-2.43 (m 311), 2.49-2.58 (m 111),

3.11-3. 24 (m IN), 3.33 (d, WD 2006/040625 PCT/|B2005/ 002204 91 J= 3.9 Hz,
2H) 3 47-3.98 (m 511), 4.17 ((ExainplZSS Hz, 2H), 5.17-5.40 (m 111), 7.94

( 23)5 1- (a@ y{zfémkﬁg«mﬂg-mm-aﬂdmmwcmopynqyaamn@mm}-am no] acety!] -
yrroI| 3 -grbo t.rnﬂleHOCN N~N, _A N Step 1:

NI - BOC- g P triazol - 2- yl met hyl ) cycl opent an-1-am ne: Coupling

of 1H1, 2, 3- trlazole (600 ny, 8.68 rmDI)ovaCINInternedl ate 14 (3.05 g, 10

10. 42 mml)usmg 60%sod|Hmhd 8.68 mml) in DVA (10 m) as
descri bed in Exanpl e 26, %‘f ﬁri ¢ mxture of products. The
two isoners were separate SI ca gel umm chr omat ogr aphy using 10 %
acetone in pet rol eumether. The | ess polar isoner, isolated as a white

solid (S_teB4 wal¥l B(Q(é{h%%ﬁ-i%@-la@ma@b@ +ylmethyl)cyclopentan-1-amine:

5222 bl s Wl Rk Op s B lsrpsa® DFB0T 627 )y Ty
149 (510,8Hmc) Bing SO0 bydiidr008 g 68 ) ADMAZIORu R 14

2.11-2.20 (m_ 1 m 1 96 (m 1 440 (d, J= 7.2 Hz,
2H), 4. @cqhydsmkl%&an)ple 7265£Stqm(1 memmﬁomﬁ@ mtarfe o%pﬁg)érxctm The aved as a

Ao © 1 SBlyafhs 57630 ka8 By SHRG AR BOLRRRS Mozl vsing 19 % acetone ip (k3

ﬁ?? 1@?&@% Thé dessl pdtar Gsonder, 14dIABMR o OGHSte 36K MHZ:)% ® Wad2-1.26 (m
: characterized as N1-BOC-(1S,3R)-3-(2H-1,2,3-triazol-2-ylmethyl)cyclopentan-1-
15  amine; IR (KBr) 3367, 2951, 1681, 1536, 1172 cm™'; 'H NMR (CDClJ;, 300 MHz) &

1.12-1.22 (m, 1H), 1.43 (s, 9H), 1.45-1.56 (m, 2H), 1.70-1.79 (m, 1H), 1.94-2.06 (m,
1H), 2.11-2.20 (m, 1H), 2.54-2.65 (m, 1H), 3.93-3.96 (m, 1H), 4.40 (d, /= 7.2 Hz,
2H), 4.53 (brs, 1H), 7.59 (s, 2H)

The more polar isomer, isolated as a white solid (430 mg) was characterised as N1-

20 BOC-(1S8,3R)-3-(1H-1,2,3-triazol-1-ylmethyl)cyclopentan-1-amine; IR (KBr) 3366,
2949, 1680, 1532, 1174 cm™; '"H NMR (CDCls, 300 MHz) & 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)

25  Step 2: (15,3R)-3-(2H-1,2,3-triazol-2-ylmethyl)cyclopentan-1-amine trifluoroacetate:
Deprotection of N1-BOC-(1S,3R)-3-(2H-1,2,3-triazol-2-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

l()

used as such for the coupling reaction.

30  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,



(s, 9H), 1.46-1.55 (m 2H), 1.72-1.83 (m 1H), 1.97-2.05 (m 111), 2.15-2.24
(m 1H), 55 (m 1H), 3.93-3.96 (m 1H), 4.34 (d, J= 7.5 Hz, 2H)

4.50 (brs ngﬁﬂ“’04962§4 (s, 111), 7.71 43, 1H) 25 Step 2: PCT/IB2005/002204
(1S,3R)-3-(2H1, 2, 3-triazol - 2-yl net hyf$ cycl opent an-1 -ami ne trifl uoroacet at e:
Depr ot ectgigy3 5"90 8 p2fRuchad 2o IR @as) 325y 0SS Ipcypicopent an- | -
anm ne (5006151 Oéav %%Df d’zl nug TFA%emO) rybdl chl org%t3§a¥€d6?3 m) as

descri bed 426 cﬁﬁafﬁ)mmﬂ@m 300gviie) 524 6kig2 Dm ] 1E), amsrneszmen; ZH) 18- sal t,
whi ch was used _as_such 478{! t he cougl I ng reaction, . Coupl i

reacti on lof7 @eeliDpl Pat%d e 2(HoB 650, BB 3.090di§ (% iﬁ) 3|3ﬁ%463n§@b at e 17

(162 ny, 9 )7l R At I rbonate (780 g, 5.63
mol ) an(ﬁﬂaiﬂ'mél{ nzz %&%??%ﬁf(ﬁ:ﬁ@ﬁ)g@gw&g@ described in Exanple 1,
WO 2086/ 040625 PCT/ 182005/ 002204 92 Step 3 gave 90 ny of the product as a

white solid; IR (KBr) 3437, 2955, 2236, 1656, 1420 cnf';'H NWVR (CDC13, 300
MHz) 8 1.16-1.25 (m 1H), 1.46-1 &xample57) "1 70- 1.87 (m 3H), 1.95-2.34

(% A3 iy g i Sl (2

[ (1 S 3R) fhrordpyrkoldineD-tabohittily | met hyl ) cycl opentyl ani no] acetyl}-4-
fluoropyrrolidi ne-2-carbonitrile HO CN rN~ NO N=NF 10 Step 1:
(1S,3R)-3-(1H 1, 2, 3-triazol -1- yI met hyI )—I Ntan | -am ne trifluoroacetate:

Deprotection of N -BOC- (1S, 3 zol - 1-yl met hyl ) cycl opent an-1 -
amne (350 ng, 1.32 mmol), t oI ar @r obt ai ned from Exanpl e 56,
Step 1, using TFA (3 nl) |nNElNy d|c Iororret (3 mM) as described in

Exanple 1, Step 2 gave 365 ng of the am ne as Fts TFA salt, which was used

as sypgh f th _t| ulah]mbﬁﬁ% f Step 1
ntordediaR 1 21653?%j Kmlzzl?}ﬁﬂni@ﬂvlmtheﬂ@?t%l oyl ol (125 %a?&(%‘&es 6 nmol )

in the prEqwteetlcmf dt aABrB@Ce(dS,t%ﬂ)ét—(dH -528- tnagol BylsethyhdyrlopaataiNdt (99 ng,
0.66 mm'a&mhé‘ (3T §8Em§,3?.3£” n}mgﬁ, f?lg Sn%rle %%Par isomer O%Pmned from Example 56, Step

1, ﬁsing TFA (3 ml) in dry dichloromethane (3 ml) as described in Example 1, Step 2
gave 365 mg of the amine as its TFA salt, which was used as such for the coupling

15  reaction.

Step 3: Coupling reaction of Step 1 intermediate (365 mg, 1.32 mmol) with
Intermediate 18 (125 mg, 0.66 mmol) in the presence of potassium carbonate (544
mg, 3.93 mmol) and Nal (99 mg, 0.66 mmol) in THF (30 ml) as described in Example
1, Step 3 gave 25 mg of the product as a white solid; IR (KBr) 3317, 2965, 2241,

20 1655, 1411, 1262, 1076 em™; 'H NMR (CDCls, 300 MHz) § 1.16-1.25 (m, 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 (d,
J=9 Hz, 0.25H), 5.27 (dt, J= 51.6 Hz, 0.25H), 5.35 (dt, J= 51.3 Hz, 0.75H), 7.55 (s,
1H), 7.70 (s, 1H)

25
Example 58

(25,45)-1-{2-[(1S,3R)-3-(2H-1,2,3-Triazol-2-ylmethyl)cyclopentylaminojacetyl}-4-

fluoropyrrolidine-2-carbonitrile
0 CN

H :
&0
F



1, Step 3 gave 25 ng of the product as a white solid; IR (KBr) 3317, 2965,
2241, 20 1655, 1411, 1262, 1076 cnf |; '"H NWR ( CDC13, 8_@88 3 41-16-1.25
(m 1HwWO 1006040625 61 (m 2H), 1.76-2.03 (m 4H), 2. 22- B %{E%Oﬁ , 3.18
(brs, 1H), 3.31-3.44 (m 111), 3.98-4.02 (m 3H), 4.38 (d, J= 7.5 Hz, 2H),
493 (dooufing adion O SRE)2 imeidiedidle Exlamslﬂeﬁé (28 38) 1,85 raﬁloi)de— 51.6 Hz,
0.25H), 5357 (dt, J= 51 75H), 1H), 1H) 25 Exarrple
58 ( 2slmasme<_11a(e21q 18, IBB)Q%‘I- ml)tmtbspmspmﬂf mtaskinnt wquaye (180emt yI ami no]
acetyl}

e | o rosBent Neb Oy bt g Alif i HE oty SASHIS R A Elam) o 56

(528 nmogavé. zﬁ?mg\wlﬂie oﬂﬁctds'htﬁhﬂ@%lﬁi qR Y& B 3931129586, £Bomes9, 1421t he
presence of po ssi um carbonate (780 g, 5.63 nmol ) ‘and Nal (141 ny, 0.94

mol5) Wlnm PMIQCDplga%QIM&z)l bed6+12EnaniH)e 1150-Igf nABH) . Tﬂ‘-l B8be product
SR e o B
iR @%W%“@ T30 752 B A (bl Ao S 2008

(d, rotaowz, OJ7§H)9506Ifﬁ,,roﬁm7éij-17 854@& OQSI—IDOSWt,miomeﬁJ&Eiks}DzZSI-i), 5. 27
(dt, rotoner 5H), é rotomer J=51.0 Hz, 0.75H),
7 58 (SOZQHD,53ﬁddE>€g_tﬁB’}e§J5=9510HZ O75H),75 (s, 2H)

(251)0 1-{2-[(3S,IR)-3-[I1H1, 2, 3,4-Tetrazol - 1-yl nethyl]cyclopentyl am no] acet vyl
}- pyrrolidine-2-carbonitri|eHOCN N, " N N N=J 15 Step 1:

Nl -BOC-(3S,1R)-3-[Ifi-1, 2,3, 4- temxmﬂbsg! yl met hyl ] cycl opentyl am ne: To a

solution of Internediate 10(4 g, 69 mmol ) in acetic_acid (20 m) was
added (28)-1-{2-[(3S, 1R)-3-[1H-1,2,3,4-Tetrazol-1-ylmethyl]cyclopentylammo]acetyl}-

pyrrolidine-2-carbonitrile

e AAA

15 Step 1: N1-BOC-(3S,1R)-3-[1H-1,2,3,4-tetrazol-1-ylmethyl]cyclopentylamine: To a
solution of Intermediate 10 (4.0 g, 18.69 mmol) in acetic acid (20 ml) was added
sodium azide (1.34 g, 20.61 mmol) and excess triethylorthoformate (5 ml) and the

mixture was refluxed for 5 h under a nitrogen atmosphere. The mixture was cooled to
RT and diluted with ice-cold water (100 ml). The solution was extracted with ethyl
20 acetate (3 x 50 ml) and the combined organic extracts were washed with water,
saturated NaHCO; solution, brine and dried (Na;SO.). 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 em’™'; 'H NMR (CDCls, 300 MHz) & 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,
25 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: (3S,1R)-1H-1,2,3,4-Tetrazol-1-ylmethyl]cyclopentylamine 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
30 the amine as its TFA salt, which was used as such for the next step.
Step 3:  (25)-1-{2-[(3S,1R)-3-[1H-1,2 3 4-Tetrazol-1-ylmethyl]cyclopentylamino)
acetyl}-pyrrolidine-2-carbonitrile: Coupling reaction of Step 2 intermediate (631 mg,



AR AR R

sodi um azide (1.34 g, 20.61 mmol) and excess triethylorthoformate (5 nml) and
the mxture was refluxed for 5 h under a nitrogen atnosphere. The m xture
was cookyayl2dogeddeds and diluted with ice-cold water (100PGT/IB2003M9220d] uti on was
extracted with ethyl 20 acetate (3 %450 nml) and the conbi ned organic

h i th. d H | ut i bri d dried
(a2 e SRRt 10438 1L BT URE P el B ool 575 o ©
the_pr ocaglorae € 1ef § sEokiza) 4R (KPUIGEE 1L 28R) IS LS 4346, 1179

S, )

cm1; 'HNI\/RE. 137 300 MHz) 8 1.15-1.25 (m IH), ~1.43 ( 1.48-1.57
(m 2H) ,describedjin Fixamipls 1,1tep 312298125 og ¢inthe prgducpasi g sanizoli; AR @8atl H) |

2.47-2 S8 Mhodyy1 2 s (P, 1319 1105 43S AR (B 506 Maafs T34 & 190
(35 7400 o2 Sl ooy Lo a0 B, 146 et o<

in dry H)BI1arh6ek(thaBH),(3361(s) 283, 444-drd8bas AH), Bx68rpT R (th, 155,864 (sgave 631 ny

(100 %eﬁ'{ 30 the amne as its TFA salt, which was used as such for the

next st e st ep 3:

(25)-1-{2-[(3S,1R) -3-[1H1, 2, 3, 4-Tetrazol - 1-yl net hyl ] cycl opent yl am no]

acetyl }-pyrrolidine-2-carbonitrile: Coupling reaction of Step 2 internedi ate

(631 ng, WD 2006/ 040625 PCT/| B20(Exanéjde6@8 94 2.25 mol) with Internediate
of potassium c nate (1.24 g, 8.98

17 (194 112 ool ) i th b

ol a8k G RS- A AT S aapor i e ybey clapen G BERRP BT Exapl & 1
Step 3 . t isolid: IR t) 3307, 2952,
2210, 1%&%‘@8@?%#1 E‘?’J"S‘&Qfé#l;aiHaNﬁ/eRn} pC13. 300( nM?Izzi))S 1.17 5 1.26 (m
1H), 1.42-1.69 (m 2H). 1.75-2.06MH)§N2.17-2.33 (m 411). 2.52-2.62 (m

1H), 3.11-3.61 (m 3H), 36,"(£?‘\ 4§i§4-.<ﬁ'80@ﬁ 2H), 4.68-4.77 (m 1H),

8.64 (s, 1H). Exanple [0 80

(2S)-1-{2-[(3S, 1R) - 3- (Lhy=! 2, Tet r aazot- 1- Pt hyl ) cycl opent yl ani no] acety

| }- pyrrolidine-2-carbonitrile maleate O CN ~ x ~COZH N, N a, aNv "N/ NJ O

CO2H To Bo sistired golytipwiof Exawplers0atdd) g, TH7 namol) dn etiyl #catate|(§5 mi) eyl acetate

(85 ) 4350 RN G EleR b G £03Phhslh St ek B b 7 )
15 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 5.6 g of the

product as a white solid; IR (KBr) 3435, 2963, 1667, 1483, 1350, 1151, 1010, 873,

703 cm™; 'H NMR (D,0, 300 MHz) & 1.36-1.59 (m, 2H), 1.71-1.86 (m, 2H), 1.99-

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 =
20 7.2Hz, 2H), 6.23 (s, 2H), 9.14 (s, 1H)

Example 61
(25)-1-{2-[(18,3R)-3-(1H-1,2,3,4-Tetraazol-1-ylmethyl)cyclopentylamino] acetyl}-
pyrrolidine-2-carbonitrile

0 CN

N"LNA@'HV\LNQ

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 (447 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

25

30 temperature and diluted with ice-cold water (100 ml). The aqueous solution was



15 The solution was stirred at roomtenperature for 30 min to give a white
precipitate. The precipitate was collected by filtration and dried under
vacuum tywo2boemade26 g of the product as a white solid; PCRIBMBSNIZMIS, 2963,
1667, 1483, 1350, 1151, 1010, 873 9503 cm 1 1H NVR (D20, 300 MHz) S
2.49-2.58 (m

1.36-1.5 8 1.99- 7H) ,

111), @@gag}eﬁd"%rﬁéﬁha@ate% §§04n 9T1‘(erﬁ°n§1laledar C(e&trZ%tS wergwashed 1 213)
6.23

(28)-(1-8{ - 1 %1‘!11% (1 1]&%(:?;’35@1 tﬁ Edélaego(ﬁaisoﬂng ?P)?f%tlcoyc fo%%rsl?lvfam noj

acetyl} -umermiucdd @eesﬁmeagabem 1 gldfethﬁpfbdﬁbt asNd witeSiodid; IR (KBr) 3369,
H1 2 4-tetra hnet hy|l Qpentyl am ne: To a

N - BOC- (1S, 3R) - 3-
sl)l ut i 0512%66: Il%lg@ﬂ%@& NI 2@6,(64 9@1‘;,%0@& (el 3&9&3@@@ bl t,lr% @0 m) was

?ﬂceieg? Xt ur l(&é@ﬁ} Il6‘§ Qgg}ﬁogﬁhqﬁdggg | t rﬁij 1%???@5%@2, fﬁé SX{nua ea\r/]vgs

cool ed t @n DN2HY-2.S8HET, AT 8.9243cH 7T0frh, ULEEY] 4W3td§1 Uce7QoHd, yd),ef.54 ¢ n). The
aqueous sol ution was 2006/ 040625 PCT/| B2005/ 002204 95 extracted with

et hyl actidhedZ(®, b0 m ). The conbined organic extracts were vvashed with

t { A t th
Sol vent ~SttHd: ?f%%@*ﬁﬁ’%% ST SR OB s BB bRl oo 1
1 5 DDA il (I8 T} A 0 LB, S
(m ) (s ) m m
(lH) 11@;0 9@Zmzéwnqtbme1(ﬂ)nﬂ)zs descpibedrin Exampqu)Stenhgavﬂga 6(%%2 /oj)rg? E|§ @1;31 3297
: S e
(rlnS 3R) - Tpll-nfaﬁg%Tf]AT%ﬁhi’ &%&c&mis f‘é‘%?Bﬁ’S‘ﬁ amne trifl uoroacgt ate:

Depr ot eCSte%n30ch§Ip¥iﬂg1rda6ﬁ&{ rmﬂs&bez(%t&mgma?e $2.11mB)] 1738 im@ol)FAithS M) in
dry 10 dichloronmethane (5 m) as described in Exarrp’le 1, Step 2 gave 2.11
(100 9% Iptermediate 1% (648cmas3.76 mumpininsthe preseidectf patassiuseerbenata/Grl f@r t he next

step. St r eac St 2 i er Y 52 mmol)
W ih Iniboharal 8 $RaoHS e fR el B ERE QRIS Sbofediesum
car bp51at Bxérdpléll, Step £ 2awl300Blg) of&ﬂ@'}iﬁ)ﬂ bt d @ﬁhgcﬂu%iﬁ‘(nsﬁ) 383469580l ) in THE
(30 M) as escrlbed I'n 15 Exa Step 3 gave of the product as a
seni sol i 217, R645Hd484, 1327341102795660111 HNMR(CDC13, 300 MHz) 8 1.17-1.26 (m,

1H), 1.50-1.65 (m, 2H), 1.74-2.03 (m, 4H), 2.11-2.32 (m, 4H), 2.51-2.61 (m, 1H),

3.15-3.21 (m, 1H), 3.30-3.36 (m, 4H), 4.46 (d, J = 7.5 Hz, 2H), 4.68-4.76 (m, 1H),

8.65 (s, 1H).

20
Example 62
(25)-1-2-{(3S5,1R)-3-[5-(4-Fluorophenyl)-2H-1,2,3,4-tetrazol-2-ylmethyl] cyclo-
pentylamino}acetyl)pyrrolidine-2-carbonitrile

F h @ N
\@(N\N/I/,Q.\\N\)I\Nj ;
N=N

25 Step 1: N1-BOC-(3S,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
30 ml), washed with water, brine and dried (Na;SO,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)



2217, 1645 1434, 1173, 1107, 666 cm1; 1H NMR (CDC13, 300 MHz) 8 1.17-1.26
(m 1H), 1.50-1.65 (m 2H), 1.74-2.03 (m 4H), 2.11-2.32 (m 4H), 2.51-2.61
(m 1H), WQZQWEO@S (m 1H), 3.30-3.36 (m 411), 4.46 (PCTAB0050822p%, 2H),
4.68-4.76 (m 1H), 8.65 (s, IH). 20 Banple 62

25)-1-(2 4 | ]NI%E@ t @fZ—M%F t hyl |
f)- )pent§/l %%ﬁg?aég%sg%%g Iﬁ%?%gpnggcﬁloﬁl tri (‘fb@ﬁ ]'g 5-6)/[\}:1? 2% ]ngg
1I N{ hB|C§21 leﬁnﬂ.ﬂ{)iﬂ{ﬁﬁ aHp) ¥67-(1p636(]ﬁy| !{2}1)2[‘#7]? l|28'{[3(n4 Hg),rlc’ﬂ&)tﬂz (m, 1H), 5. 2

me cycl o-pen amne a_sol ution of Inter i.a
)r/rrml ) Yn § ?nadlcfé)d3§5 ’i%ll@rﬁéﬁég&e? )H"éi-f4 §2gd J’lﬁtzet raazol e

(1.34 g ]7%[1) ( .18 nunol) and the m xture was
stirred aﬁ Ct %’P&ﬁ iﬁupgglrl %i‘%ﬁ}”% en atnosphere. The reaction m xture
was di§ utStépwit h et hy2: acetate ((m1§p34¢$14 -Fruvsdystbnyl )42, 121 3p4-tetdarolgs and
dried (Na2804) The residye obtained after evaporatlon of the sol vent was

purified blyleéhsfl)cygloa@tyle@pw roaeeietsy Paprejection od Step 1 iptermadiate (708 pet

5006/ 040608 B9 hinfh kst 340 Rhull.BY W hEroRbuadth 5T 8 diiddl =) 70
cm 1; 1H BhinfleNCERp BeAvaFR) niz X100% ) 0B thel dthinkb)its TFAJaltswhRtdwasl. 47- 1. 63

(m 2H), 1.78-1.87 (m 1H), 1.98-2.07 (m 111), 2.20-2.29 (m 1H),
263271ur(q41asmhf03ﬂf®5165 $teg. 1H), 4.57 (br s, 1H), 4.62 (d, J= 7.2 Hz',

(35 1 3@254@}%&%%&%‘%) §5§§ep ?Q%ch}qed te g’i‘g‘% %ng, 1.939 mmol) with

yl met hyl ) BitethepRe V1 eqrmrmg} 01968 wahok) 4e thrt ese@e@ bﬂpemslﬁm cafbonhe(1.07
i nt er nedi at e é?OO 39 nmol ) using gf)} in dry dichl oronet hane

(3.5 n) &s7d sTémOBe@P-d Nalmléﬁrpns, Q968;tr@@01) @a%lﬁ i) exosogbedon t he

t 0 Step 3:
Coupl i ng FRaued, S8 s 20l St ERGER eS8 Gk S61d I8 R 354G RRs 0 St P
| nt er medi g240, 1654 1664, rm,57%9’68HnNMR) @mc%hsao B2 3aqha ﬁl?mnss:ar bonat e
(1.07 g, 7.75 nmol) and Nal (145 ny, §|nTHE 2
descr1bedli68 (m, 2H), 1.72-1.90 (m, 3H) 1.95-2.34 (m, 5H),264-2 74 (m, lH) 3 163 2 (m,

1H), 3.31-3.65 (m, 4H), 4.65 (d, J = 7.5 Hz, 2H), 4.71-4.78 (m, 1H), 7.15-7.20 (m,

2H), 8.11-8.16 (m, 2H).

-

Example 63
(25)-1-{2-[(3S,1R)-3-(2,3-Dihydro-1H-1-indolylmethyl)cyclopentylamino] acetyl}-
20  pyrrolidine-2-carbonitrile

e

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 K,CO; (695 mg, 5.03

25 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 em™’; '"H NMR (CD;OD, 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).

30 Step 2: (35,1R)-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)



Exanple 1, Step 3 gave 200 ng of the product as a white solid; IR (KBr)
3340, 2925, 2240, 1658, 1464, 1157 curl; 1H NMR (CDC1l3, 300 MHz) 8

1. 25-1.367(115[,6/(34&35 1.55 15 1.68 (m 2H), 1.72-1.90 (m BEH/1B200598228434 (m
5H), 2.64-2.74 (m 111), 3.16- 3 22 (m 111), 3.31-3.65 (m 411), 4.65 (d,

J= 7.5 Hz, 4.71-4. 7. 20 8.11-8.16 2
dryl_gwhloromethane @3 g ml) as descnbed5 in Examp(lg]l Ste HE gave 524 mg of tlgem -
Exanpl e 6 P g

2S) - 1- | ol
BT BRI A, L
NI - BOC- ( %fﬂ'@' Gotipling- R2abiek flBtep- 2 nigedriviediateh Y524C yiid, opget ﬁiihol) amie: This

I nt er nedi_ate was 1%nthesued fromlnterrredlate 9 (1.48 g, 03 mml ) and

|ndoI|ne Intsopedigie 14. @37 me 9.79 mmel) it presenee)o Lmtwglu@e@bowgzsw@, 5. 03

2s o ba ﬁ%f?%&éé?ﬁ ”NE*?@ e 2”0y in 7858 T 4 =Bl "1 N

CD30D, am 1
(1 e Oiﬁi pM‘lZ)Stép i%aée ?ﬁ)ﬁl@lofﬂr@ rg&u&%sé&vm%hd Mﬁm&t)@él!?z %953"') 3 (brs.

m
2H), 6. 922é1,,169’5|),_147152:m4‘z 1HJLNI)/IR Ocn@ls, %OolMH(ZDnl léh‘l) 30 (mu7lE), Br59:1.664m, 30 St ep

acetate: Mol SBIHY R B0 B8 23 ﬁ? e AT 60 B8 T e ng' Ten

(3.5 m) 4@ (¥0ﬁ§/§4@&2§H?Qﬂ7ﬁ?r9 272%8081’3 1H),dsr92 él9<7f(hprmz§7@9ﬁe (3.5

m) as described in Step’ 2 gave as its TFA
salthV\h|7c?rO(vw§I-I)s’é&5&!rs,slh‘,)1 for the next step. St ep 3: Coupling reaction of
Step 2 internediate (524 ng, 1.58 nmmol) with Internediate 17 (137 ng, 0.79
mml ) in the presence of potassium carbonate (873 5 ng, 6.33 mml) and Nal
(118 ng, 0.79 mml) in THE (30 M) ribed in Exanple 1, Step 3 gave
110 ng of the product as a white so |c§, ?‘f{ (neat) 3319, 2953, 2241, 1697,

1415 cm Jl-((]IS-,BRINB’e-{@M@-B@aﬁbﬂl}ﬂﬂorb@yﬂmﬁﬁm-mmlw 1.50-1.66 (m 2H),
1.80-1.88 35 ( 10-3.17 (m 3H), 3.38-3.62 (m 4H),

4.02 (t, %r%yl?meo}czﬁbo-lw@txlm(t Y'%-H)ziivnd(&emban%le( m 1H), 6.92-6.97 (m
111), 7.15- 10 7.20 (m 2H),_7.85 (brs, 1H), Exanple 64
1-((1S,3R)-3-{2-[(2S5,49) -2 o4f|uo“\){\ro’fld|n 1-yl]-2-

/]

.

2

15 NC F
Step 1: 1-[(1S,3R)-3-N-BOC-aminocyclopentylmethyl]-1H-3-indolecarbonitrile: To a
stirred solution of 1H-3-indolecarbonitrile (2.13 g, 15.0 mmol) in dry DMA (20 ml)
was added sodium hydride (520 mg, 13.0 mmol) and the mixture was stirred under a
nitrogen atmosphere for 15 min to result a white precipitate. A solution of

20 Intermediate 9 (2.93 g, 10.0 mmol) in dry DMA (20 ml) was added and the mixture
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;SOy4). The residue obtained after
evaporation of the solvent was purified by silica gel column chromatography using 15

25 % 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).

30 Step 2: 1-{(15,3R)-3-Aminocyclopentylmethyl]-1H-3-indolecarbonitrile
trifluoroacetate: Deprotection of Step 1 intermediate (1.0 g, 2.95 mmol) using a 50 %



oxoet hyl am no} cycl o- pentyl net hyl ) - 1H 3-i ndol ecarbonitrile r | Hp CN 15 NC
F Step 1:

1-[ (1S, SR)’OQDW(BWam nocycl opent yl net hyl ] - 1H 3-i ndol ec ®&C1aBRa0s002204 TO a
stirred solution of 1H 3-indol ecarborftrile (2.13 g, 15.0 mml) in dry DVA

(20 ) JohRioASTETE & oflidichidtusiethife (A1) 8D destAbed HTEXampled], tshaa Diggher & was

stirred under a nitrogen atnosphere for 15 mn to result a white
preci pi t at.@4 gaf thslamineas its TPA saqut\elnnlmmaau&eds;m(sgclgﬁrghe nextsteprol ) in dry DVA

i xt ur b VP o CORPUE TSeRiten el IrR 1F enneirg (OB S 108 Asd thas "
extract ednrhBdiafed (z%q%g,tpwmnélbl%q@m(ﬂseﬁl)om%elp@eseﬁe@é tissifh € washed

with water,” brine and dried (Na2SO4). The resi'due obtai ned after
evapoisat i carbanbtet {le6% @, \IdrRO mol))mndieId(Zﬁél 9ig, i 1c47 gathol) ddsudescribedimt ogr aphy

ns 200t RS obten’ iY® Kigrng BhESPodnY At piravhittowi BR (ed 2828, P %00
(m 11y, ZSistER]s ot mici R e oo farbd w1 004 0B i, 2, L 2
4.49 (brsl.53155, (. 2&7}17412 05n(m3 i), 7290.765 aﬁmls'ﬁ) 371125197(mzaH)rrB 29H) . 30

Step 2: 1-[(1S, 3R3 - Ami nocycl opentyl neth -1 H 3-indol ecarbonitaile
trifluor chd@{ms 3H), 333624 (m, dH)ot.98(dp/ T Btz retamare0.23H) ”g95 @, 9'5= rrm)l )

usin VWO 2006/ B 2 ol

di chl ro%?#fng’t‘(lgeﬁ’rp ggzss%?gg% §?(b§{l 3'%?‘313@ (?ESPQ’QEMZ(HQ { 4 g of the
am ne as fo’écﬁnéfF@\ﬁH? 17,2303 Em/\RET), UB §2L 7213 (ﬁqugfwmlms (iﬁ,XIH)SU% 7$1ep 3:
Coupl i ng reaction o Step 2 i nt ef’medi at e f) W th

| nt er medi(@,dH)8 (281 ny, 1.47 mmol) in THE (15 rr1) in the presence of
potassium 5 carbonate (1.63 g, 11.80 mmol ) and Nal (221 ng, 1.47 mmol) as
described in Exanple 1, Step 3 gave 162 ng of the product as a off white
solid;, IR (neat) 2926, 2253, 175y 1,51,1565911 740 cm 1; 'H NWMR (CDC13, 300
MHz) 8 1.09-1.25 (m 1H), 1.53-1.65 211), 1.75-2.05 (m 4H), 2.23-2.76
(m ala) @S¥1-{2-[(35,1%) -3-1H¥-Dlhydﬂb-11?-2¥0 (m 2H) 3 53 4 24 (in, 411), 4.90

527 (ar chatgympeblieydommiiaiinclasetd phaiotagps 2parbotiedey, ot o

0.75H), 7.25-7.35 (m 211), 7.42-7.44 (m 1), @N61-7.65 (m 1H), 7.75-7.77

(m 1H). Exanple 65 O“N\/”\Q

Step 1: N1-BOC-(3S,1R)-3~(2,3-dihydro-1H-2-isoindolylmethyl)cyclopentan-1-
amine: A suspension of the Intermediate 10 (1.30 g, 6.06 mmol), o-xylylene
20  dibromide (1.6 g, 6.06 mmol) and K;CO; in dry DMF (25 ml) was stirred at room
temperature for 24 h 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,SO.). The solvent was removed under
reduced pressure and the residue obtained was purified by silica gel column
25  chromatography (2.5 % methanol in chioroform) 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 (CDCl;,
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,

30 1H), 7.19 (s, 4H).



15 (2S)-1-{2-[(3S,1R)-3-(2,3-D hydro-1 H 2 isoi ndol yl met hyl ) cycl opent yl am noj
acetyl }-pyrrolidine-2-carbouitrile HOOCN ~N...~ ~No Step 1:

N1- BOC- ( 3¥) 2p080629. 3- di hydr o- | H 2-i soi ndol yl net hyl ) cycPEp@B08s002204ani ne: A
suspensi on of the Int ernmediate 10 (1980 g, 6.06 mmol ), o-xylylene 20

room t enp¥FR ur & or é@%@%@éﬁaKim%’g%ﬁé%%@;mﬁwﬁfm@ma@%%e‘% dture
or gani ¢ corrapedute DB RAfof bl SER B A0 ol T oo s I "1

sol vent v@ss mbrin\dey dwhﬁﬁbmeﬂﬂdu@eﬂnﬂ) mtasmﬂ)eﬂnﬂ E:damplea;,l St'epzcgakzasmad was
purified by silica gel_ colum 25 chromatography (2.5 % nethanol in
chl or of orthg of thegmyae as its TFAAaltowhigh wesusedras gueh for fhe nexj sePow sol i d;: | R (KBr)

1365, 51730 2@%%@%%8 e of Gfep 2, famedi® (i le, Lot hmdd i) s

1.04-1. 14In(dﬂmed1hl)e 171(14% Ogﬂ)mmbl)élﬁ tlhe iesémde &ﬂ'ﬁotas'lsnﬁﬂ-car%ﬁat(efmlfm
213235( 2] & J= 6.9 3.93 (s, 3.99 (brs, 1H),
4.59 (br ang, 6 1@41)01) andl ails(ll& g Q/@mdbono"ﬁliﬁ @M)B@@dgscobzdz@m 99 Step

ri %?SJ%@@%&"’S&% e of g Sfe R S BORSA AR RS o
usi ng TFA87632783712239 nmmy 1d1mI3@vormhM@ (1@65 o) 'HSNNES (chbgg 300 Exanpl e

1, Step 2 gave 341 ng of the amne as its TFA salt, WhICh was used as such
for tife rMHZ)étldﬂl&SSéme@H) 1.&D0 581 (ny 2Hp,akc 84-0 187, 9&Ep220+2rﬁ&(1n;sﬁﬂ)ate (341

ng, 1.58 te 1 6 n .t esence of
pot assi uré@@acf\%pg Hs #ﬁg’%ﬂ %z ‘2&? lr?ré)%‘% Ngq ZS(’ f%’o{’rﬂ?'%ﬁb&” ol ) in THE
(30 m) I Step 3 gave 100 ng of the product as a
sem sol i 9?@@%{%@3 I@égg?,@%%?& 2783, 2239, 1661, 1412, 1317, 1263,
1149, 1068 cm 1l; 1H NI\/R (CDC13, 300 10 MHz) 8 1.12-1.15 (m 1H), 1.47-1.53
(m2H) 1.84-1.87 (m 4H), 2.10-2.98 (m _6H), 2.72 (d, J= 6.9 Hz, 2H),
3.14 (t, J= 12.9 Hz, 1H), 3.39 (sE=ample864473 61 (m 211), 3.93 (s, 4H),

477 J0 Esundiolar dHlos Frrawl, F35Pgtopbydre Zisoquinglinymetiybiyelec | oy

ycl o- perliﬁﬂtﬂﬁhﬁm)]aeayl}pﬁlrb}iﬂimmcdrbbﬁ&ﬂar bonitrile

u 9 CN
COy OO

Step 1: N1-BOC-(3S,1R)-3-(1,2,3,4-tetrahydro-2-isoquinolinylmethyl)cyclopentan-1-
amine; This intermediate was synthesised from Intermediate 9 (1g, 3.41 mmol) and

20 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 (CDCl;, 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, J= 6.0 Hz, 2H), 2.69-2.73 (m, 2H), 2.88 (t, J = 11.3

25 Hz, 2H), 3.61 (s, 2H), 3.93 (brs, 1H), 4.63 (brs, 1H), 6.99-7.13 (m, 4H).
St;ap 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.

30 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



Hp CN CN Step 1:

N - BOC-(3S, 1R -3- (1, 2, 3, 4-t etrahydro-2-i soqui nol i nyl rnet Bz nt an-1 -
ami ne: TWpszoi’%‘ﬂﬂféedi ate was synthesised fromlnter madipéﬁﬁf%&%ﬁ) %‘g 41 nmol )
and 20 1,2, 3, 4-tetrahydroi soqui nol if§® (908 ngy, 6.82 mmles) in dry ethanol
(20 ) AESIC inAAf! ahd MarA(MEEmE0 0,75t fibhol) 1P THI 321 iy gesired
corrpoundﬁ% a vxhitejj sol i d?mPR (%’eat7) 3435), 2975,%2070,)%6%5?%1@7 , 748 ; 1H

NVR ( CDCE3amfied, IBkep) 3 8avel 9@ thglofithe produtts a yelidv semisoHl; IRl (wkht) B434, (m 1H),
1.73-1

.84 2H), 11.90-2.03 (n 1 2. -2.30 2 2.46 (d, J= 6.0
o o CasTigo8 st s 98 st MM Tl S00MHD 5 Ths-175 G, 8 2 510)

(35,1 1y 305 6 AR S 88 oy 2R0CARRA: () VRS ER S0 2 e

Depr of ecRi68. Tf (rinf 28), 2.8 {tey reti 41, 0H)03.08-3.14 @i, THIRI3) 3816 DH),28.50 %
solution of TEA in dichloronethane é6 mdl) as described in Exanple 1, Step 2
gave 348378 (8% 2Hhe.62:(5i Hd), 46l @b WRs6-82del 3E,45bh for the next step. 30 Step
3: Coupling reaction of Step 2 internediate (348 ng, 1.51 nmol) with
Internmediate 17 (130 nmg, 0.75 nmmol) in the presence of potassium carbonate
(260 WD 2006/ 040625 PCT11B2005/ 00R£pépleld¥0 ny, 1.51. nmol) and Nal (113 ny,
0.75 mol) in THE (30 nil) as described in Exanple 1, Step 3 %ave 90 ng of
t he pr od(@Y-la2-K1§3R)-Sv(1&kdazol-t-ylmathybeyelop minopeetylipymolidis1, 1428,
748 (l:(rin 1, %H)N g6CPCL3, 300 MHz) S 1.05-1.15 (m 1H), 1.45-1.54 (m 2H),
1. 80- .85’ e 2. 07-2.32 (m 6H), 2.49 (d, J = 6.9 Hz, 214), 5 2.68-2.77
(m 2H), 2.89 (t, J= 11.4 2H), 3.08-3. % (oN 1H), 3.38 (s, 2H), 3.41-
3.58 (m 2H), 3.62 (s, 2H 76 (m 1I—F,hmg]\99-‘7.13 (m 413). Exanple 67
(2S5)-1-{2-[(1S,3R) - 3- (1HI oN&\-@ﬁ )Nyc:aopentyl am no]

acetyl }pyrrolidin- 10 2-carbogifril Hp ANNo N Step 1:

NI - BOC- (1S, 3R) - 3- (2H i ndazol - 1-yl net hyl ) cycl opent an-1-am ne and N -

BOC- (1S, SRp 3: (WVHBOCHLSI R332 Hendazbl-tybhethghesetorentant lvaminthend mVer nmedi at e

was syn i f 1H- i ndazpl 67, ny,, 8..18 Mo and I nf.ernedi ate 14
(20 o BES SR e S o e e Ry A e o O e BB SATES) f n Dvi
(20 nil) sAfthesized from 1H-indazole (967 mg, 8.18 mmol) and Intermediate 14 (2.0 g, 6.82

15 mmol) using 60 % sodium hydride (180 mg, 7.52 mmol) in DMA (20 ml) as

described in Example 26, Step 1, gave an isomeric mixture of products. The two

isomers were separated by silica gel column chromatography using 40 % ethyl acetate
in petroleum ether. The less polar isomer, isolated as a white solid (700 mg) was
characterised as N1-BOC-(1S,3R)-3-(1H-indazol-1-ylmethyl)cyclopentan-1-amine; IR

20  (KBr) 3400, 3324, 1660, 1498, 1417, 1306, 1042 cm™; '"H NMR (CDCls, 300 MHz) &
1.14-1.25 (m, 2H),1.42 (s, 9H), 1.45-1.58 (m, 3H), 1.68-1.77 (m, 2H), 1.93-2.01 (m,
1H), 2.07-2.17 (m, 1H), 2.54-2.65 (m, 1H), 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).

25  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,
2043, 2872, 2239, 1660, 1514, 1412, 1306, 1262, 1191, 1157, 1139, 1042 cm’™; 'H
NMR (CDCl3, 300 MHz) 6 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,

30  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



described in Exanple 26, Step 1, gave an isoneric mxture of products. The
two isoners were separated by silica gel colum chronato ra&hépusi ng 40 %
et hyl acWO=R086/040625pet r ol eum et her. The | ess pol ar isor’rEPrC,I‘%FBé SHOPH as a
white solid (700 nmg) was characteri®d as
N - BOC (15903 | 4BE RS o ki AFOP B n R B AR (KBr)
3400, 33%52), 1 ,6%51§ ;115%681)1’ 14%%?@%%%8&%42 ng}P "1 Ph%ﬁ](c%%%&h%%o MHz) S
1. 14- 1. 283 filhas @edpribeddin Exampiel)l, Siepdd gavecdt]l(mg dfihe athir@8aslits7TFAmsalt2H) |,
1.93-2.01 1H) , 2.07-2.17 (m..1H), 2.54-2.65 (m 1H), 3.91 (brs, 1H),
4.35 (d,WJ’.i“rBa%* ,a%ﬂ}C,Y‘f%&t.Jh%?g’t‘BlPég!?e §on. 7 11-7.17 (m 1H), 7.34-7.42 (m
2H), 7.7 3: Il of 7 (5 iate2 23410 1.68 PRLA) | r,
§géspd 3 ?L?péﬁggﬁagt% of St%? 2 ﬁwrtl%lll%ﬁlate 4 ?nog,fgs 8NI Aintdl) it Te

i sol at ed a t 00 ng) was characteri ze
BOC- (5 S, kipmiedi@eH7n(d3Z ahg, .79 mahol lin dhe prepance arf-gotassiune carbbhatkK @19 3117,

3058, 2943, 2872, 2239, 1660, 1514, 1412, 13 02,1191, 1157, 1139,
1042 cni M 11§$B Wﬁg(@%&é ?%‘@o 79 mpaly 11 %ﬁ‘? ml)yas desgrpedsin gpy

1.46-1.5 2% -2 TulTE N, m 111),
3 04 (br Ll Eve 70%s 5P o prbg s dpbifliy TR gt Sad, G0k 1)
111), 7. 2829,2872,(293921§60, T48B-14629141M 1389) 131,4p62:1192, 1161, 1040 cm™;

(1S, 3R) - 3- (1H-i ndazol - 1-yl met h¥| )cchI opent an-|-amne trifluoroacetate:

Depr ot ectH (GPChQ MEIDW 145¢129 (R2HbI 41 ~Y0ddih W) ey O7Fpthman- | - ani ne

WO 2006/ | B 4 | )yt | ess pol ar
somtl . Qe S BR AR T ary G aRDor il i 363 SR 20udes (B T
Exanpl e &7 STep 28) 0472 (2 1H)D7.01-7t lvena e 783-7.45 (A F2Hy, .12 (d, W g1 was used
as such for the coupling reaction. Step 3: Coupling reaction of Step 2
i nt er med s &H),3498 @g/=0.68znHHd).) with 5 Internediate 17 (137 ngy, 0.79 mol)
In the presence of potassium carbonate (219 ng, 1.58 mmol) and Na! (119 ny,
0.79 mmol ) in THE (30 m) as described in Exanple 1, Step 3 gave 70 ng of
t he product as a semsolid; IR (n&Eghim , 3324, 2929, 2872, 2239, 1660,
1498, 1464, 1417, 1362, 1314, 1262, 1192, 1161, 1040 cni 1; 1H NWR (CDC13,
300 Mz) BN-{H{AS3R) G2 dazol2-yimethylcyelopentylaminglagetyd pyrmyolitin-5 H) |
2.58-2.68 (agi) lﬁ)ﬂf 3.07-3.13 (m 111), 3.34 (s, 2H), 3.36-3.58 (m 2H), 4.36
(d, J =<F3MILHY  4.77 (m 1H), 7.11-7.19 (m 1H), 7.33-7.45 (m 2H),
7.72 (d, J= 8.1 Hz, 1H), 7.98 (d, J= 0.6 Hp, IdN). Exanple 68 15
(25)-1-{2-[(1S, 3R) - 3-(2H- I ndazol - 2-yl rret}'\hyl c;(éopentyl am no] acetyl }pyrrolid
N

in- 2-carbonitrile j/ ‘N/\O’

1
—N

Step 1: (1S,3R)-3-(2H-indazol-2-ylmethyl)cyclopentan-1-amine trifluoroacetate:
Deprotection of N1-BOC-(1S,3R)-3-(2H~indazol-2-ylmethyl)cyclopentan-1-amine
20 (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
25 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-
30  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).



Hp CN 60ONANO Step 1: (1S, 3R)-3-(2Hindazol -2-yl nmet hyl)cycl opentan-1|-am ne
trifluoroacetate: Deprotection of

N - BOC- (W8,28()048626 2H- | ndazol - 2- yl net g% ) cycl opent an-1 - A)FITHBZOO%OZ(Z%O ny,
1.27 mmol ), the nore polar isomer fri8m Step 1, Exanple 67, using TFA (3 m)
in dry dichloronmethane (3 m) as described in Exanple 1, Step 2 gave 273 ngy
of the' amne as its TFA salt, which was used as such for the coupling
reaction. Step 2: Coupling reacti Beample®9ep 1 internediate (273 ng, 1.27

mrol ) w { t 0 the resence of potassium

car bonat %::2%()'117{3Jz F@'ge 1%'% ééﬁ é??gi})‘g‘g’ﬁ& kg'ly %ybﬁycq ojacefylr e (30 m)

as descr| pﬂq, Step 3 gave 90 ng of the- product as a yellow

sem sol i B I Huihneatg :?gli ile 3117, 3058, 2943, 2872, 2239, 1660, 1514, 1412,

1306, 1262, 1191, 1157, 042 100 cﬂriQM; "H NWVR (CDC13, 300 MHz) 8

1.14-1.29 (m 2H), 1531 1.0 (m 3H), 1.95-2.32 (m
3N3 5)(s, 2H), 3.37 30 3.59 (m

5H), 2.67-2.73 (m 1H),
2H), 4.38-4.41 (m 2H), 474,(,4:{| 7047 (m 1H), 7.26-7.30 (m 1H),

7.64-7.71 (m 2H), 7.92 (s . W\D 2006/ 040625 PCT/ | B2005/ 002204 102
Exanpl e 8tep I N1-BOC- @3S, 1R)- 3 (lH-Benzo[d]lrmdazol 1-ylmethyl)cyclopentylamine:

2S) - 1- 3S, 1R H- I I h

cetyl}- Thor BTN S VaRRRA BrCueRhRads § () B SIS Rt 0
N - BOC- ( BénchfRidickcldte Po1w alecy imistiaD! inlpieheiit W'@OC%Cdoﬁﬁﬁﬁlw&ﬁde @ss  This
conpound was synt hesi Zed from | nter ned late 9 (1 15 mol ), and I H

benzo[ d] mg éa’lﬂcnmot)gn.’DMé (23 ) asrdescribed in @:aemin@é &ﬁpédocm@oho gmthydri de

G velQ "0y bk BR il s T D 22, 2838 176 149B A8 36 SR’y P 170
1496, 12 1 1. 43
s mgéimg@o@maa W&l(@%k )?%Qtsg@g?ﬂ)glgss_lgs%?% 21‘:15711@2 1 o
(m 111) 1.89. (- DR 71.982.07 Kin, 130)93. 16&24 (m) H), 2146-2.57d¢n, [H), 8.9 (Hs4 Hz, 2H),

7 58 (o 1y 41d 0 208 27 10m8) A0 (e 1, Yaé Tias @l o, 2 0 a0, 111),
1H), 7.79-7.82 (m, 1H), 7.88 (s, 1H).
15 Step 2: (3S,1R)-3-(1H-Benzo[d]imidazo}-l-ylmethyl)cyclopentylamine
trifluoroacetate: Deprotection of Step 1 intermediate (700 mg, 2.23 mmol) using TFA
(3.5 m!) in dry dichloromethane (3.5 ml) as described in Example 1, Step 2 gave 722
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 (722 mg, 2.23 mmol) with

20 Intermediate 17 (193 mg, 1.12 mmol) in the presence of potassium carbonate (924
mg, 6.69 mmol) and Nal (168 mg, 1.12 mmol) in THF (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 (CDCls, 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),

25  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
30  (25)-1-{2-[(3S,1R)-3-(2H-Benzo[d][1,2,3]triazol-1-ylmethyl)cyclopentylamino}-
acetyl}pyrrolidine-2-carbonitrile



15 Step 2: (3S1R)-3-(1H Benzo[d]i m dazol -1-yl net hyl)cycl opentyl am ne
trifluoroacetate: Deprotection of Step 1 intermediate (700
usi ng TPAWO 20®/B0625) in dry dichloronmethane (3.5 m) as EE@%%WZ?% Exanpl e
1, Step 2 gave 722 ng (100 % of tH&8 amne as its TFA salt, which was used
as such for the next step. Step 3: Couplifg @eactlon of Step 2 internediate
(722 ny, 223mm|)vmth20|nterrred|a‘|§§.)ﬁ 193 ng, 1.12 mmol) in the
presence of potassium car bopal 9ymmol ) and Nal (168 ng, 1.12

mmol) in THE (30 m) as des i Exanpl , Step 3 gave 198 ng of the
product as a white solid; 1 at) 3374, 2949, 2240, 1657, 1496, 1417,
1263, 1193 cni 1; 111 NWR ( , 300 MHz) 8 1 12-1.21 (m 1H), 1.52-1.64
(m 211), 1.71-1.99 (m 411), 2.08-2.33 (m , 2.49-2.75 (m 111), 25

3.10- 3. 18tepm 1H), 3.29-3.56 (mNt-BQAEEBES, 122)~43+62H Besa[dK1,23drieralr - 1. 6H),

2 53 Loy oberyamise: e%%@?f@?%@ iR g5 L9705,

1
(m : H), 5&&?510? loﬁ@ﬁt‘{ZH_ BenzoFd] % isélctlon of Intennedlate 9 (3.0 g, 10.30 mm

(2S)-1- {Migl Jtriazol-1-yl net hyI ycycl opentyl am no]
- acefyl rblemqtdazmée(a &‘bgblﬁrﬂ&mtﬂoe) m@mmaoﬁ&ewmmmmmzsm 103 H

SI rcr:glt hyl ?’(’jlgyﬁ\l— )6 @5%@2‘ é%tﬂ gs?’ gescrlﬁ))éd3 N ple 26 [éjt]qgjl gave Ssomenz®! -

NI - BOC- [ {3tureR) B[Qon?%r ted b Y D[%EA?B yl am ne:
Coupl i ng react | o © %lj?nt ernme ; ? al%d S%Qnuno Hrg%\%{ S’
benzot r i asing &5 V&a@ﬂorg m;)!étrdléumtﬂhhﬂr) Thaldstnpolpr ﬁssmensohted&@ a%visiteciolich hydri de

e

chrogg g&&g\%ﬁn&:@ aigio@%ﬁtg 33555, PRk Oh 6441118561 3 d65T'i‘?86 gms; pgl ar i soner

i sol at ed Wwas charadterize

Btl (BEE;E N&% %?)Cﬁ; GBBt-MHB)Z&[lCl]SEllZQ(rB,] IH), az4aL} 59 {.lﬂ 21;—1)‘;&146’@) ng;)g(ixgﬁa ngzloam_lg)e
8 1.18- 1)1 IHDH)I 9‘612 ﬁé (&1, ééﬁ)( %12M5 (ln, hH),(%GOQﬁﬁ (le 17H>), Vdgtbrs, m 111)

454 ?m"%@ ORI 460, - TP RS A, 7335 ) ) i o, T 084085y
Hz, 1H) 1H)5 The nore polar isonmer, isolated as a white solid (750 ng), was
character| zed as N - )
15 The more polar isomer, isolated as a white solid (750 mg), was characterized as N1-
BOC-[(35,1R)-3-(2H-benzo[d][1,2,3]triazol-2-ylmethyl)cyclopentylamine; IR (neat)
3375, 2963, 1684, 1523, 1365, 1170 cm™; 'H NMR (CDCls, 300 MHz) & 1.20-1.30
(m, 1H), 1.42 (s, 9H), 1.47-1.58 (m, 2H), 1.74-1.83 (m, 1H), 1.96-2.04 (m, 1H), 2.16-
2.25 (m, 1H), 2.72-2.82 (m, 1H), 3.98 (brs, 1H), 4.56 (brs, 1H), 4.70 (d, J = 7.5 Hz,
20 2H), 7.26-7.41 (m, 2H), 7.82-7.89 (m, 2H).
Step 2: (3S,1R)-3-(2H-benzo[d][1,2,3]triazol-1-ylmethyl)cyclopentylamine
trifluoroacetate: Deprotection of N1-BOC-[(3S5,1R)-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

25 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
Intetmediate 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,
30 2239, 1659, 1416, 1266 cm'l‘; 'H NMR (CDCls, 300 MHz) 8 1.23-1.33 (m, 1H), 1.57-



BOC-[(3S, 1R) - 3- (2H-benzo[d] [ 1, 2, 3] tri azol - 2-yl met hyl ) cycl opentyl am ne; IR
(neat) 3375, 2963, 1684, 1523, 1365, 1170 cni;'H NVR (CDC13, 300 MHz) 8
1.20-1. 30VO2M6/0#0625 1 42 (s, 9H), 1.47-1.58 (m 2H), 1. PCTUB®SH02204H),

1.96-2.04 (m 111), 2.16- 2.25 (m 1H§4 2.72-2.82 (m 1H), 3.98 (brs, 1H),

?m562(1br1% 661@ 12H§ F(?oiszs @, SH)P2H48.2.3 1280, ), 2632074 (A3, 1819 (mB2- 7. 89

(3S, 1R) - S}D,Zwbérﬁo{mi,] IH), 3.3 (d, iJaz 616 Hzy2Ik t434-4.8Y dimp 3dht 7126H7.3@ (m,

}\IrlI ]ICBLJICJ:O[ ( ?@eﬁ% 9§6R§ﬂ2§§n§@‘%g‘¥ﬂ% §1§'}zt> Hzol - 1- yl met hyl') cycl opentyl am ne

(420 ng, 1.33 mml), the less polar isonmer fromStep 1 using TFA (2 m) in
dry dichloronethane (2 m) as described in Exanple 1, Step 2 25 gave 438 ngy
of thé amine as its TFA salt, whi Exam&e'ﬂbed as such for the next step.

St 3: f St 2 43 1.33 I th
e e 55 Bl RSB G bl ot v
735 : ylgrm 4! 0 , 0.93 I THE (30 ni d bed
|(n ”Ua]cétyﬁﬁ temnfafave %ﬁé of the pr gTdrEc% :';12 a whl(te sol)i SS IeRS(CI“CBrG)

3317, 2928 30 2239 1659 1416, 1266 c HOGWR (CDC13i 300 MHz) 8
1.23-1.33 (m 111), 1.57 WO 20Q6/ 040 rﬁ%)ﬁﬁﬁ/ 002204 104 1.66 (m 2H),

1.70-2.03(m 5H), 2.14-2.3 /mNSi N74)(m IH, 3.16-3.19 (m
1H), 3.30-3.67 (m 2H), 3.86 (e 4.56-4.77 (m 3H),
7.26-7.39 (m 1H), 7.45-7. (rn 2H) 8.06 (d, J= 8.1 Hz, 1H). 5 Exanple 71

7.
(1,2, 3]t A%hol - 31 é%wﬁ?”@%bs&aomw1;11azol-Z-ylmeﬂwD°yclopenfylm

acet Yb} pyifledrodbetite: 2D ﬁ@ﬁbﬁ“ole"B@ E‘Mﬂ]@é@z { 2P tridzol-2-
(3S, IR - (2|—r|- Bgnzo[ d]élﬁrb 2,3]triazol - yI rret yl) cycl open[tsy??gm nzg 10

trifl uor (yémgtha]t)@clquptry £i (420 ang, 1.33 mmol), the motre polar isomer obtained

(420 g, 0n ERUnete(70! SRET §EnE e Groih o6 R b rorb It ol S RRRER 0™ Sl e
using TFAn @&Zxﬁgﬂe 1 rSt% ¥ ng@hB@ 00390 tBe Riningias HeIFA L8 whidh wxanpl e 1,

Step 2 gave of the amine as its TFA salt, which was used as
such for us¢rbastugh cgttbq)ne}qstest ep 2: Coupling reacti on of Step 1 internediate

éf’gg égg e S&ﬁ?’ éo{go lgl?llﬁ]\#] }éegfiaﬂlgﬂg? g%g?) ﬁterx%e&llt% (4[% mg, ?.Sglmmxﬁolj w1Ehhe
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 (neat) 3325, 2951,
2241, 1662, 1414, 1216, 1033 cm™’; 'H NMR (CDCl;, 300 MHz) & 1.22-1.33 (m, 1H),
20 1.54-2.33 (m, 10H), 2.72-2.83 (m, 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 (i, 2H).

Example 72
1-((LSR,3RS)-3-{2-[(25)-2-Cyanopyrrolidin-1-yI]-2-oxoethylamino} cyclopentyl-

25 carboxamido)adamantane

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



ng, 5.32 nunol) and Nal (140 ng, 0.93 mml) in THE (30 nl) as descrlbed I n
Exanpl e Step 3 gave 100 ng of the product as a white solid: eat)
3325, 29?920061&&@5 1662, 1414, 1216, 1033 cni';1H NWVR ( “’é’@%}z"
1.22-1.33 (m 111), 20 1.54-2.33 (m iOH) 2.72-2.83 (m 11- 1) 3.12- 3 21
(m 1H), aB-18PC3Th8white pfddipitate f68médiwas stirred & th¥ sanzd-dempérabifre ok 30)mid. 5 Hz,

| , (.35-7.4 2H), 7.83-7.88 ( Exanple 72
1H% ( 1SR, Yndgr agmérg]gm simjaspberg. aﬁcﬁﬁi}-}twgll qf&mﬁﬂ@m@m&%wfﬁﬁ%@%@}% $cl opent yl -

iSAgg; ?ﬁa%@%@%@?@%@ ]g%é%;?ﬁogpg ?rer?lp]gvr?gfa]céc:led t&tﬂﬁyl chl oro-

formate GBe@ mixtiredmdnotipting was cofthackdt a1 raomttempeﬂnﬁe Ifout 4cbn Tok solveher medi at e
2 (1.5 g, 6.55 mmol) and trjethylam ne ( 795& %ee@n dry THE WO
2006/ D40#2S cpeporated and theoeesigue obtpneds wasid@issplveta qultaéetﬂ Opnba¥ke f or med
was sti 4% r t nosphere.
A sol uti ant(%?ﬁ Y}apgvanan %@W dfzoc ori ’cllg?u{él(sgqﬂﬁ ang (ﬁ%@h%ﬁb@

triethyl ghenesifde dbtaided amer29va‘}ivﬁﬂﬂéﬁ0¢l$ thEHsol Vet whs puﬁﬁedid)@eﬂhbeo géhe above
m xture and stirring was continued at roomtenperature for, 4 h. The sol vent
5 vvas ev &Pl duormaiazrenby pang 400 sBhreriate inpetmlews ctheg t alvetlhlyg (&cetate (50

dr| edT?eogsogﬂfébl%?He Pes] ?ocﬂdm]g{%éegl i\?%é@vggﬁa | o’nlﬂ;2 ?ﬁ%“‘grgf{ﬁe%t a\r/]vgs

puri ¢ ed 'HNSIR (CBCIGEI00 Mmzwm 341(509H901940ipm)49t(§1 nw)306Yorete, 1@ERL ate in
petrol eum ether to give 1 roduct as a senisolid;, IR

(neat) 3320,- 22000, 1%132253—3@@(@3@.3136811&;’225@&s,|mmm (CDC13, 300 MHz) 8

130 (5. g0t o1 089 S FRH L8O IO 80500 (T

1 Adaman rc(téc'ﬂan%?@tﬁt DitbraRelyF (6% %' f‘ESd"ﬁaﬂEH])?uélﬁg Sd) 99 TEFACRAHERL
Deprotection of Step I nternedi ate ny, nmol ) using 50 % TFA in

DCM (6 (6 mipsasdieseritieddd EmakaﬂrpS‘@pjz, g@tee@42ngzﬂx@0 %9 ofithe pode 89 itof t he
am n A salt use as such for the next step. Step 3:

Coup Tb’[é\aﬁ%g’@zgfwaét‘@ﬁdﬁuﬁﬁg?%a%’f SP370 ng, 1.412 nmol) with

I nt d 1 7 |
1”4‘35”‘9”{573‘%"? 3 CkiRe (aion M STEF P MBACL020 HF IFI2CERA e

Exanpl e InternSidégie 379(&% g W@O’bfrmnb]é qsmgdpmassann &arbemtscﬂlf)ﬁ mg, R .4¥%eat) 3338,
2937, 2001, 108N 525 oM B TR0 ) 3F bl RGEDELS: 300
Step 3 gave 70 mg of the product as a semisolid; IR (neat) 3338, 2937, 2801, 1692,
20 1535, 1457, 1365, 1249, 1168 cm™; 'H NMR (CDCls, 300 MHz) & 1.66-1.86 (m, 4H),
1.90-2.10 (m, 14H), 2.19-2.34 (m, 9H), 261-2.55 (m, 1H), 3.25-3.66 (m, SH), 4.77 (s,
1H), 6.70 (s, 1H).

Example 73
25  1-((1LSR,3RS)-3-{2-[(25)-2-Cyanopyrrolidin-1-yl)-2-oxoethylamino}cyclopentyl-

carboxamido)-2,5-difluorobenzene

Fo L, O ON

AL A S
Step 1. 1-[(1SR,3RS)-3-N-BOC-Aminocyclopentylcarboxamido]-2,5-
difluorobenzene: To a stirred and cooled (0 °C) solution of cis-(£)-2-N-BOC-
30  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 stirred at the same temperature for 30 min. The mixture was diluted with



1.90-2.10 (m 14H), 2.19-2.34 (m 9H), 261-2.55 (m 1H), 3.25-3.66 (m SB),
4.77 (s, 1H), 6.70 (s, 1H). Exanple 73 25

1- ( (1 SR, 9008040825 ( 2S) - 2- Cyanopyrrol i di n-1-yl) - 2- oxoet MGA/ENWIOP¢ | opent y -
car boxam do) - 2, 5-di f | uorobenzene i 1100 OHO CNF N) N Step 1:

!st I[ $ rlgg gﬁg)\@%&’l\l_ Am no @ﬁwll%?é 04% m' 80“E ZEE di f{)]%%crl%?genzene To a
azabi cyc bfet&é’otewéﬂé%%me@ %ﬁw@&e bEndarlh dric (3, S0P The’%ﬁ'idﬁe abidideliagepani | i ne

(1.08 g, 8.28 mml dry DMF (25 i) was addéd NaH (425 mg, 17 75 mmol)
and the empomtroe esqlvmﬁetasamn hébsaﬂreagérqmétnamghremmgraﬂlymsmgzme m xt ure

di | d h. WD, 2006 0625 5/ 0 06 dth
xt ract ol At sl die St Bvg 1o T Hlof p B AR bl oot o
ver e gk (KB, @wgnqmqsdonmsgw@ﬁ@apo G PBNHive(dR] ned af tor

evapor ati on ’of sol vent was purif y silica gel colum chromat ogr aphy
usi ng 20300cMHe} driets @, BHD,rbG&GMG(tﬂ;élH)aS 1234228 (m BH)i2/81-2.88 (m, (1H), %9 of the
product as a white 5 solid; IR (KBr) 330 2979, 1679, 1540, 1438, 1307,
1190 cm #1126l &3040, THY006%0 @ 11H)s 6,9-7.8Y(m, 1H3g749(brs; A5 H) |
2.17-2.2 1(4%2]’1[@’ 1%)81 2.88 (m 1H, 4.11 (brs, 1H), 5.30 (s, 111),

6. 69-6.7 99-7.07 (m 1H), 7.49 (brs, 1H), 8.14-8.21 (m 11D

Step 2: Step 2: 1-[(1SR,3RS)-3-N-BOC-Aminocyclopentylcarboxamido)-2,5-difluorobenzene
1-[ (1SR, 3RS) - 3- N- BOC- Ami nocycl opentill car boxam do] - 2, 5-di f | uor obenzene 10
trif LQor ailearascetater Pepratedtion of Stepst iggermadiate gt 577 Gamolyt smgiﬁr mol )

usi ng 50 ve 422 ny
(T00°% o T DEMIS AP e lculniin SSGhIGIET, Slip 2R Bt ma BB ) OV C 15,
step. Stﬂp:afinm@eslﬁhIrmsra&awmchrwf@ﬁls&muzhfatméﬁedlswpe (375 rrg, 1 56 mol )
with Internediate 17 (135 ng, 782 nunol%ll in the presence of pat.assi um

<4

car bonat St¢p 37 Caupling reaction rﬁfoS‘FPa%de%me te7 (3, T8, 7556 nwmol) iwithrHE (15

Coni o ?g‘i fréz&ﬁ al?)&égggé %2@34&‘%@2%1@@%%"@%‘9 e"(g:aﬁ&a Q@’ie&‘? s g@%z 1097

cm 115 LS @95&3 endORa1Y 10252 rimdD) mrrerms Al) 78 dRclBed m 5H)
2.05-2.35 (m 3.01-3.02 (m _1H), 3.26-3.62 411), 4.81 (brs, 1H),
6. 60- 6. e’ﬁxmplq HSteB38SaVP ’é‘hn{grﬁf ﬂlﬂprodecth&esws?m IMfwatié?’@%Z 8 (s, 111).

2241, 1663, 1554, 1437, 1320, 1192, 1097 cm™; "H NMR (CDCls, 300 MHz) § 1.25-
1.29 (m, 1H), 1.76- 2.03 (m, SH), 2.05-2.35 (m, 6H), 3.01-3.02 (m, 1H), 3.26-3.62 (m,
4H), 4.81 (brs, 1H), 6.60-6.67 (m, 1H), 6.88-7.26 (m, 1H), 8.17-8.25 (m, 1H), 10.95

20 (s, 1H).

Example 74
1-((1LSR,3RS)-3-{2-[(25)-2-Cyanopyrrolidine-1-yl}-2-oxoethylamino}cyclopentyl-

carboxamido)-2,4,5-trifluorobenzene

25 F
Step 1 1-[(1SR,3RS)-3-N-BOC-Aminocyclopentylcarboxamido]-2,4,5-
trifluorobenzene: This intermediate was synthesized from 2,4,5-trifluorobenzene
(1.67 g, 5.094 mmol) and cis~(x)-2-N-BOC-Azabicyclo[2,2,1]heptane-3-one (500
mg, 3.39 mmol) using NaH (122 mg, 5.09 mmol) in dry DMF (15 ml) as described in
30 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 cm’™’; 'H NMR (CDCls, 300 MHz)



Exampl e 74

1-((1Sl ?,3RS)-3-{2-[(2S) - 2- Cyanopyrrolidine-1-yl]-2-oxoet hél am no;cycl openty
| - car bWX]mDﬁWGE 4,5-trifluorobenzene F F OH C CN 33 ot ep 1:

1-[ (1SR, 3RS) - 3- N- BOC- Ani nocycl opent3fcar boxani do] -2, 4, 5- tri fI uor obenzene:

This int t inz 2 85 40 07g
IPh5a! PSSR, 3,978 008 PRI 00 06 B 72 K5 OIERSDEEQAS 160,

3.39 rrmSLQS (bes, b)), I‘(fa% G@ZZHH@H)HIIQ(SHW))'ZW&QSSWDLH)MS m) as descrl bed in
30 Ex 7 duct whi t lid;
'R (er Pem Ay IR sh At Gy dfpet o ah obigeoniie: S (cocLS,
300 Mz} 1&%&%@5%@%4@% %@Q@&Qﬂé’ﬁ@ﬁh 132% HJCI‘iﬂE(t%Ac?ﬂlﬂ)ét(ﬁz 2.06 (m

5H), 2.19- (m .2.78-2.8 25 (brs, 1H),
6. 9357. 6¢ amd]thd ml)mue?vs@s stisred vhder, nioged- for dsh. (Tﬂne &dli)/entandrﬁxzess HCI

1-[ (1SR, 3RS) - 3- Al | b d 2,4 trifl St 1
"t or modTeRE EVpRGURG S1%e ABPdRr Fhe Tacor s e i aten{ RN ERd Bivonc (&' )
at 0 5.0 ahttld'® 10 With' DlivadtRdild @ebdna %dlrtge @ﬁgﬁet {28 edtrddted it SOl vent

and exceéss HC1 wer e evaporated to give a res The residue was di ssol ved
i n wat edighi@omkthaneid Thee copiined] wsgandc t extiBtswiwdresdiied M8,86€8) umdcar bonat e

and the product .was extracted. i dj r t hane. The CO I ned organic
ext r act SOPRsIEated Pager RYERAS gaﬁggg%@ﬁ%& %Fﬁﬂjéras\?ée 0 give 359 ngy

10G° t l1i | of Step 2
e ol dp GBS AacfsOF S 7 intptheaial (00 PP 10 fn‘ﬁ?&loo TS5 ool )
in the [nteseedtiaed (100 asgiLsTTcantodnit the pidencenaf, pcﬁassﬁﬁ.h nubbl)atalﬁtﬁ(]\laT (174

79 g ofroaere) i Ue e 1162 TwaSh jh 480 BHFYa0 G ShdEserbebiny 36ea.
1542, 1 1113
2.97-3. %ﬁw&ﬂépﬁt@%mﬁb@%&f E;Sa%taégge%@%d §§](P€§c) rg%('?%r?g?m %5 6H) )4 81
(m rot22413,r1664 8440, 1432883209211{'171 mNMB(em3,m0(MHz;+8)12m358(m,s 111) .

1 ( (1§SR 1:1,H$)2 31-3 06[ (e )23 89 blptmr Bk 4iSA-46Q (m. iemere PHPHIA-Sbly dopent yI -
20 car bQxam A% sANPERIY P FAZ AfS.28-8.39 (m, 1H), 10.98 (s, 1H).

Example 75
1-((LSR,3RS)-3-{2-[(2S5)-2-Cyanopyrrolidin-1-yl)-2-oxoethylamino}cyclopentyl-

20 carboxamido)-2-phenylbenzene
0 y § N
:O O

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)
25  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™; "H NMR (CDCls, 300 MHz) § 1.4 (s, 9H), 1.51-1.94
(m, SH), 2.02-2.12 (m, 1H), 2.51-2.58 (m, 1H), 4.05 (brs, 1H), 5.39 (brs, 1H), 7.16-
30 7.27 (m, 3H), 7.35-7.52 (m, 6H), 8.22 (d, J= 8.1 Hz, 1H).



/1 0 HOCNHvV N"O Step 1:

1-[ (1SR 3RS) - 3- N- BOC- anmi nocycl opent yl car boxam do] - 2- phenyl benzene: =~ M xed
anhydr i WORBU4PRY of 2- ani nobi phenyl (885 ngy, 5.236 nﬁﬂ’\ixm@\ﬁ“?/ﬁ”zm“
Intermediate 2 (1.0 g, 4.366 mol) U8 ng ethyl chloroformate (568 gy, 5.234
nmol ) 25Stepd tr et hyl bd{l68, 323 gmu‘&cydvpemfxibarbazsamhdebﬁmhmdylbmzﬁnarrpl e 1,

acerat o DPRIEEaY StSRRERrvaE T ey 578 Baggel Rk 50 Ot o R ™

I sol i 6 , % 9whiA80, 1303
o1 BRI B i SR cgn R O 88 10 1R, haigido, 1207

(m 1H), wasssbdzws:h(ﬁorﬂmmextstem (brs 1H) 5.39 (brs, 111), 7.16- 30 7.27

prgT/ 1@ §§§p0€Q g{ggglngg)gegﬁgﬁ of %%ep(g 1n€e1'medlate|_|%460I l;Rg, Y\Q4 098 8406&15

1-[ (1SR, Bigh Wﬁl I | otection
of [ (St ep 1 integl;a{r?ej}j’lpat e ggg@g rﬁﬁB@%Wl@ég?ﬁ%ﬂ%ﬁs@%%naté%ﬁ (6 M) as

descri benhgj h6{—2<m1m1§aﬂdl\lﬁlé2ﬂ62mga1/é421ﬁmdpm(dWCTIE (20 mihas dascrileed nhi ch  was
d h h t_step. Ste ti f 2
i R St Yo R T8y

in the p o} ot | NesoR | (246
mg, 1. 64%%??4 f6 r;@Sr%EW%QﬁP? as dggﬁggllt())gg’ |8(?18 67(I;Sx%rarrp e 1 tep 3 gave

80 myp of (GID@I3,D30§IMHZ) 351.58-381i(anl 2H), 217R-1. 921(aa;2H)34103 -3.330, 1HRGE25- 2954,
1640, 1583, 1478, 1435, 1308, 1140, 1010, 868, 754 cml : 1H NWVR 10 (CDCL3,
300 MHz) 389 (msd 1), 341¢h¢9 (ol H)p4.75 (brsg 2H),nf. 14211)25 Gno2Hy A26-7d6 (0H) , 3. 25-

7 26 1 P RORIF LT By, b B 07 1S A e 11 1

Protocol for in-vitro DPP-1V assay [228] DPP- | V activity was determ ned by
the cl eavage rate of 7-am no-4- nethyl coumarin (AMC) fromthe synthetic
substrate A ycyl-Prolyl-AMC. In brief, the assay was conducted by adding 10
ng of human recorrbi nant Di peptidyl peptidase 1V enzyne (DPP-1V, avail able
co ciglly fp R &.D S Inc. of 20 M nneapolis, MN) in 50 | of the
assay’ bur£2lecoido ) A9AY nM NaCl, 10 nMKCl, 1% BSA) to 96

Adding 50 gl @%8?#8%‘%%@\8 )5 bR e ST s Sl 2120,
out in thRing BRIl PARI il the fsﬁ{théiﬂ s‘iﬁbﬁﬁt@@ly@l-‘!’?&?ﬁ-ﬁ%@? Hagiefeasur ed
the assay was conducted by adding 10 ng of human recombinant Dipeptidyl peptidase
IV enzyme (DPP-IV, available commercially from R & D Systems Inc. of
20  Minneapolis, MN) in 50 pl of the assay buffer (25 mM Tris, pH 7.4, 140 mM NaCl,
10 mM KCl, 1% BSA) to 96 well black flat bottom microtiter plates. The reaction
was initiated by adding 50 pl of 100 uM 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.

25  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.

30 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



using Fluorostar with an excitation filter of 380 run and em ssion filter of
460 mu. 25 Test conpounds and sol vent controls were added as 1 |
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i nhi bition using human reconbinant P-1V enzyne (n = Cohmpound | C50 (nM
Conmpound | 450 873 O@am%&m uﬁ@ 6 0041 e 2286
Exanpl e- 37 -mpL-e—ég)—S—QE- |8 Exanpl e- 40
12. 49 Exanpl eE&aﬁﬁleBH Exarrpl1634;1 4. 44Eszﬁple;3I6e-7 4, 296B®4lrrpl e- 42 1.61
Exanpl e- 8 4—36—FExanpte=—45—6—2 pte=—9-3-93—Exanmpte—44—3—73— Exanpl e- 10
64. 41 Exarrpl e- Esampgél arrpl 2861 102 ExmnlmWe ha 4 375 I(Exarrpl ¢-12 145.4
Exanpl e- 49 npl e-[T -14°7%. 34
Exanpl e-53 |5 xa@?%’ bl e-|1 %%08349 Exa i %‘11@@'3 % at 300 Exanpl e- 16 17. 68
Exanpl e- 56 78 %%mﬁ&agfrpl g- 17 22388 EXAMPEgample4088 Exanm_q918 29142
Exanpl e- 58 1054
Example-6 21.84 Example-41 4.44
Example-7 4.29 Example-42 1.61
Example-8 4.36 Example-43 6.25
Example-9 3.93 Example-44 3.73
Example-10 64.41 Example-45 4.63
Example-11 102.6 Example-46 4.37
Example-12 145.4 Example-49 3.22
Example-13 31.90 Example-52 3.54
Example-14 26.34 Example-53 5.12
Example-15 6.059 Example-55 0% at 300 nM
Example-16 17.68 Example-56 78.93
Example-17 288 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 11.45
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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Exanpl e- 8%0 200684062y anpl e- 24 4. 19 Exanpl e-64 5.81 ExanBCEIBI050022)4
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[230] Although the invention herein has been described with reference to
particular embodiments, it is to be understood that these embodiments are merely
5 illustrative of the principles and applications of the present invention. It is therefore to
be understood that numerous modifications may be made to the illustrative
embodiments and that other arrangements may be devised without departing from the

spirit and scope of the present invention as defined by the appended claims.
[231] All patent and non-patent publications cited in this specification are
10  herein incorporated by reference to the same extent as if each individual publication
or ‘patent application was specifically and individually indicated to be incorporated

herein by reference.



Y (I) wherein: Yis -CH2-, CHF, or -CF2; mis 0, 1, or 2; X is a bond,
Cl-C5 al kyl, or -C(=0O)-; the dotted line [----] in the carbocyclic ring
represents an optional double bond; Rl is a substituted or unsubstituted
heteroaryl ring or substituted or unsubstituted heterocyclic ring, wherein
the ring is a five-nmenbered ring havingqat |east one nitrogen atom R2 is
hydrogen, nitrile (CN), or COOH, or a'tautoneric form regioisoner,
sterm ., enantioner, diastereonmer, solvate, N-oxide, or

phar al |y acceptable salt thereof. 2. A conpound according to claim
1, wherein Xis -CH2-. 3. A conmpound according to claim1, wherein X is
-C(=0-. 4. A conpound _ according to claiml1l, wherein Yis CH2. 5 A
conmpound aécordwntmu@daféﬁ@}’alml@@Y is CHF. 6. A compound according to
claiml, wherein RL is a substituted or ,un stituted heterocyclic ring

chosen from 112 O NH, CN QS /0o CN 6N ON Ha V. CH3 02N NC CN HOHpC
NCN jIl~SS, C1L NC1 NN”N\@{( CNNN NN-",0or F __NN7. A
conpound according to claim1, erein R2\i§ a cyano (-CN) group.

)

wherein:

Y is -CHj-, CHF, or -CF;;

mis 0, 1, or 2;

X is a bond, C;-Cs alkyl, or -C(=0)-;

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

R! is a substituted or unsubstituted heteroaryl ring or substituted or unsubstituted
heterocyclic ring, wherein the ring is a five-membered ring having at least one nitrogen atom;

R? is hydrogen, nitrile (-CN), or COOH,
or a tautomeric form, regioisomer, stereoisomer, enantiomer, diastereomer, solvate, N-oxide, or

pharmaceutically acceptable salt thereof.

2. A compound according to claim 1, wherein X is —CH,-.

3. A compound according to claim 1, wherein X is —C(=0)-.

4, A compound according to claim 1, wherein Y is CH;,

5. A compound according to claim 1, wherein Y is CHF.

6. A compound according to claim 1, wherein R' is a substituted or unsubstituted

heterocyclic ring chosen from:



8. A conmpound according to claim1l, wherein R2 is hydrogen. 9. A conpound
according to claiml wherein the dotted line [----] in the carbocyclic ring
represents a bond. 10. A conpound of claim1, having the formula I-A° HO
CN RNk 6Y (I-A 113 wherein Yis CH2 or CHF, and Rl is a substituted
or unsubstituted heteroaryl ring or sypstituted or unsubstituted
heterocyclic ring, wherein the ring is a five-nmenbered ring having at |east
one nitrogen ato 11, A conmpound of claim1, having the fornula I-B: 0 CN
R/%,.@W.NY Vherein Y is CH2 or CHF, and R is a substituted or

unsubst il u het erjoaryl ri ng or substoguj/@d or ungubstituted heterocyclic
ring, ,@P% as | nmbered\r i n haV| g at Ieast one nitrogen
at om corrpun of cl awﬁgtH aI-: "X 0OCN R\ KY
(1-© ere| n ,Y I 2 ot and R a subst Ned unsubsti t ut ed
het er oar yl cHsi ng or substi t ut ed or unsubstituted hef erocycl ic ring, wherein
the rin s a five-nmenhered ring N\ng at |east one nitrogen atom 13. A
conpoupd &CO% ding tojclamgo, er eiNt+ is attached to the conmpound of
for mul a a nitNLgeén atomin ,k(e heterocyclic ring or heteroaryl ring.
114 "
O,N N HOH,C 7« NC 71"

7. A compound according to claim 1, wherein Rlisa cyano (-CN) group.
8. A compound according to claim 1, wherein R? is hydrogen.
9. A compound according o claim 1 wherein the dotted line

[----] in the carbocyclic ring represents a bond.

10. A compound of claim 1, having the formula I-A:

H O CN
O
\\Y



14. A compound according to claim 10, wherein RL is selected from 0 NHp CN
SI\N~ ON-~ O DbNCH3 \' NN N\N ONS O2N CH3 NC CN HOH2C NC C/~ C N~
M ~VIl VW NN %N NGCNN Nor F O-1 NI~N 15. A conpound according
to claim14, wherein RLis CH3 NCy L S 5Z NN\\N5 C N CH3 NN or ~ N
16. A conpound according to claim 10, jyerein Y is CH2. 115 17. A conpound
according to claim 10, wherein Y is CH-. 18. A conpound according to claim
1, V\hvglieeri.n the conpound is selected from (2 S)-1-((1 SR 3 RS)-3 - { 2-

[ (2S)- -ﬁﬁanopyrro lidin-1-yl] -2-oxoethylam no } cyclopentyl -

met hyl ) pyry & CH) becBFcaidoxan de,

(29)-1-( 2-1{1(_3SR, 1RS) - 3-[ 2S) - 2- Cyanopyrrol i di n- 1-yl car bonyl ] cycl opent yl am no]
- acetyl JRpyesobstintedopursabsituied heteroaryl zigg-or spbstifyteghe; unsubstituted

ng B?}iﬁ%ﬁf{)&%&g %1?1|§,I§$qf_1 qgi}‘nléﬂ‘% %lg%is) LHEL ARG XY e %Ll%%eatt Yéast}oné%égg%lll e 2-

I R)-3-(1, 1- D oxo-2-isot hi azolidi nyl met hyl ) cycl opentyl am no] acetyl }pyrrolidin
e-2- carbonitrile, (2S5 -1-{2-[(3

S, JZLR) - 3- f) 2115~ di?eblhpbuﬂdtﬂdﬁmrr,mhyihgmdwﬁohhamqlmpent yl am no] acetyl } pyrrolidin
e-2- carbonitrile,

O CN
H
O
\\Y
(I-B)

wherein
Y is CH; or CHF, and
R! is a substituted or unsubstituted heteroaryl ring or substituted or unsubstituted

heterocyclic ring, wherein the ring is a five-membered ring having at least one nitrogen atom.

12. A compound of claim 1, having the formula I-C:

O CN

wherein
Y is CH; or CHF, and
R! is a substituted or unsubstituted heteroaryl ring or substituted or unsubstituted

heterocyclic ring, wherein the ring is a five-membered ring having at least one nitrogen atom.

13. A compound according to claim 10, wherein R! is attached to the compound of

formula I-A via a nitrogen atom in the heterocyclic ring or heteroaryl ring.



(2S,4S)-1-{2-[(3

S, 1R)-3-(2,5-D nmet hyl - 1H 1- pyrrol yl net hyl ) cycl opentyl am no] - acetyl } - 4-

fl uoropyrrolidine-2-carbonitrile,
1-((1S,3R)-3-{2-[(2S)-2-Cyanopyrrolidin-1-yl]-2-oxoethyl am no}cycl opentyl
nmet hyl) - 1Hpyrrole- 2-carbonitrile, (49445 -1-{2-[(3 SR 1

RS) - 3- ( 2- Cyano- | H-pyrrol 1-vyl rret hyI )cycl opent yl am no) - acetyl} 4-

fl uoropyrrolidine-2-carboni t 1- 1.S 3R

H Pyr azol - iij‘yl rrétcr?iﬂp)o ‘EF‘%"BE i V@"{ﬁ%‘&/?sr%%ci?d%&o -carbonitrile,
25)-1-{2-[(3S,1 Re3-

I(—I-lzl m f:laz F‘yl nmet hg/l ) ycI opentyl am nol acetyl }Opyrrol i d| ne-2-carbonitrile,
(25)-1-{2- (3SR, 1

RS) - 3- (1KF 4- Wit ro-1 ¢ m da/%l yl yH) ycI{opé\nt_y am cetyl }pyrrolidine- 2-
carbonitry (29)-2-{2-[(3 Sm gc g N—

RS) - 3- ( 2- Butyl 4- chl or o- 5- hydr oxynet hyl -1 H 1-i m dazoT¥YI| net hyl ) -
cyclopentyl am nof3cetyl } pyrro | i di ne-2-carbonitrile,

2-n-Butyl - oro 1-((1
SR, 3RS)-3-{ -1 ( S)- 2- cyano yr |(D-|—I- in-1 ]/NZ'-goxoet hyl - am no }
cycl opentyl yl)-1 H 5-iVida ecarbomtrile, 1-((1

SR, 3RS) - 3- {2 [ A\2S) - 2- Q/anopyrrol i di n- 1 yI ] 2 oxoet hyI am no}cycl opent yl - net hy
|)-1H 4, 5- i m damol edi carbonitrile, ”}’b»
S, 3R) - 3- ¥, ) 2-Cy opyr 8’I‘| di n- r' 2 (z(xoet hyI a

}cycl opentyl - _y_E) 1H dazol ed| onltrlle (2) 1-12-[ (I S,3R) -3
-(2 H1,2, ria2ol - Ny )cycd )j\r?\yo pyrrolidi ne-2-
carbonitrile (2s 4S) - 1- f?ir?{(l S, 3R) 3- (1IN

H 1, 2,3-Triazol -1-yl net hyl ) cycl opentyl am no] acetyl }-4-

quoropyrrgl\dln 2-car |tr|Ie (2S, 2-[(1
S, 3R) - 3-( R 2—% Tria oI rret hyl ) yc tyl am np] a(kt_yg -4-
f1 uoropyr rie gdlne 2-calMbBagfitri’l e, or

(2S)-1-(2-{(3S, 1R) - 3-[ 5- (4- FI uorophenyl) 2H1, 2, 3, 4- tetrazol 2- yl met hyl ]
cycl openty anj no }acety'b7_? pyrrolidine-2-car bon| tr| | e, and pharmaceutically
acceptab 19. A compound selected from (2S)-1-

{2-[(1S, “ Z 4-Tri azol - 1-yl met hyl ) - 2- cycl opent yl am no] acetyl }-pyrro

| 'i di n-2- carboni trN‘I’é‘, (25)-1- {2-[(3SR 1RS)-3-(1 H1,2,4-Triazol - |
-yl met hyl) cycl opentyl am no] acetyl }-pyrrolidine-2- carbonitrile,
(25)-1-{2-[(3S,1R -3-(1

L2 AT 2ol A pband Yecording & a1 £ Wnerdis ey} -pyrrol i dine-2-

CHa NC ‘}'\4 \ /\N_é
— N
- L, W
\ ol N/
CH,
N=N
or ,!l g \N_g

16. A compound according to claim 10, wherein Y is CH,.



carbonitrile, (25)-1-{2-[(3R 1

S)-3-(1H 1, 2,4-Triazol -1-yl met hyl ) cycl opent yl am no] acetyl }-pyrrolidine-2-
carbonitrile,

(2S,4S)-1-{2-[ (3SR, 1RS) - 3- (1H1, 2, 4-Tri azol - 1-yl met hyl ) cycl opent yl am no] acet
yl}-4- fluoropyrrolidine-2-carbonitri

(2S,4S)-1-{2-[(3S, 1R -3-(1H1, 2, 4- TriazoI-I yl rrethyl)cyclopentyl am noj acet yl
}-4- quor I|d|ne carbonlt 3-(1

1S 3R
11 2 4 TribyolA SomppIY 0 %ﬁ%@éw [( -

quoropyrroI|d| ne- 2- carbonltrlle (28 4S) - . 4- Fl uor o- I -{2-[(1R,3R)-3-(1
H 1, 2,4-Triazol -1-yl met hyl ) cycl opentyl am no] - acetyl}

pyrr ol i di neg- C aA empbiind &corlﬂﬂ to claim 1, wherein the compound is selected from:
Fl uor opyrr oI|d|n wa%ls 3S)-3-(1H1,2,4-Triazol -1

- yI[ ETE(QSH)(@»&R k)% S’H[é?rﬁ)ﬂd]:yallopéltr inrleyl] amoptﬂwlanun@}wcl@mntyl accept abl e

salts

1-{2- IP%I ?léwrid]ﬁh% % F?Ig%zfm]f ¥yl met hyl ) cycl opent yl am no] acetyl }-4-fl uoropyrrol
i di nG(QS)gil@-lr{@R tIRS} 9—[93) 2 (FaRspTRfotdin- F3ldayboasgeRicRhE 14/inb]-t hereof . 21. A
conpound selected fro

(zgp@)atyi}p{mo 1(11353-21¢Qrb<8u1(r11¢+ 1,2,4-Triazol -1-yl nethyl)cycl opentyl ami no] acet yl

( 23 lé$yi {?QX{%Q g{g}-‘\’? ?é 21-(1’1%& § %Iﬁg’lh{elﬁlfy l)gg/(g{)&?ntylammo?acetyl}-pyrrohdlne-2-

- yI medamdnlteig| opent yl ami no] acetyl }-4- fluoropyrrolidine-2-carbonitrile
net hanesul f onat e, (28,45)-i - 2-[(3 SS1 R-3 -(1 1,2, 4-Triazol - |

-yl ne(ﬂﬁ)fﬂ){@y[é?rS)b%)wByl,éfﬁ)mp h@@ﬁlgalzol}dln)dmefhyiboydpmﬂammq}@ezdha'rﬂt@bdnmfz | e
oxal at
(28 Z@febofltfl? 2{(3S, 1R) - 3- (1H1, 2, 4- Tri azol - 1-yl met hyl ) cycl opent yl ani no] acet yl
Pr{RY3S, OR J- 20 8=Hme ll@H'-I SlyRhéiRy IS eBpentyl tyl lidine-2-

(28 4(2))1 ¢ gY S) Ig 3- I(nlﬁl-f-sll 2, 4f) I‘rl gzol ywngfrkl@; amér;%]a%ep}ér}l{)};/rr%lml%eo ] acet yl
}-4- darbmtubyrrolldl ne-2-carbonitrile 2- oxogl utarate, (2S,4S)-1-{2-[(35,1

1 uor GBSl G B Bere el sty BB ol scanyt -
R) - 3-fildmbpyreblidinbL3-848bnitril¥] Met hyl) cycl opent yl am no] acetyl } - 4-
fl uoropyrrolidine-2-carbonitrile salicylate, (2S,4S)4 -{2-[(3S, IR-3-(1

H- 1, 21-41$3RaBe(2-[(2S y2+@yanhgpyrmfidime bfyh]t-@‘-bmﬂﬂm}délaml} gyclepentyl methyl)-1H-pyrrole-

fl uorf’.%{)&%{rhg' ne-2-carbonitrile benzenesul fonate, and
(28,48)-1-{2-[(3SR,1RS)-3-(2-Cyano-1H-pyrrol-1-ylmethyl)cyclopentylamino)-acetyl } -4-
fluoropyrrolidine-2-carbonitrile,
(2S)-1-{2-[(1S,3R)-3-(1H-Pyrazol-1-ylmethyl)cyclopentylamino]acetyl } pyrrolidine-2-carbonitrile,
(2S)-1-{2-[(3S,1R)-3-(1 H-1-Imidazolylmethyl)cyclopentylamino]acetyl } pyrrolidine-2-carbonitrile,
(2S)-1-{2-[(3SR,1RS)-3-(1H-4-Nitro-1-imidazolylmethyl)cyclopentylamino]acetyl } pyrrolidine-2-
carbonitrile,
(25)-1- {2—[(3 SR,1RS)-3-(2-Butyl-4-chloro-5-hydroxymethyl-1H-1-imidazolylmethyl)-
cyclopentylamino]acetyl } pyrrolidine-2-carbonitrile,
2-n-Butyl-4-chloro-1-((1SR,3RS)-3-{2-[(2S)-2-cyanopyrrolidin-1-yl]-2-oxoethyl-
amino }cyclopentylmethyl)-1H-5-imidazolecarbonitrile,
1-((1SR,3RS)-3-{2-[(2S)-2-Cyanopyrrolidin-1-yl]-2-oxoethylamino } cyclopentyl-methyl)-1H-4,5-

imidazolledicarbonitrile,



(2S,4S)-1-{2-[(3S,1R)-3-(1H 1, 2, 4-Tri azol - |

-yl et hyl ) cycl opent yl am no] acetyl }-4- fluoropyrrolidine-2-carbonitrile

napht hal ene- 1,5 -disulfonic acid. 118 22. The conmpound of claim1l, wherein
the conpound is 1-{2-[3-(1H 1, 2,4-triazol-|I

yl met hyl) cycl opentyl ami no] acetyl }-pyrjpgidi ne-2-carbonitrile or a

phar maceutically acceptable salt thereof. 23. The conpound of claim 22,

15, s RS E e Y ko) ae ) cxsjoneami ety s Boni 111 o

or a jphadArRdediiosdtiley acceptable salt thereof. 24. The conpound of claim 23
selected from

( 2S) -(2S¥-2-{2¢[83,3R)-3-42K1 115, 3; TrjazolF2ybmeshylicyglopentylan)inglerasple yyrodidinecd-acet yl } - p
yrroli dli{ne-.f- carbonitrile hydrochloride, and

(25) -9 1R) - 3- (1H 1, 2, 4- Tri azol - 1- yl met hyl ) cycl opent yl ani no] acetyl } - p

| idigRe-126)- Rt 1. ‘i1 wherein th
Lo RES PRI £20nt BRI e g nelaceh Bl 1. wherein e

2-13-]1
yl rretﬂw}dri_[%ymlidp@n«lt-y*r omitrdpacet yl ) - pyrrol i di ne-2-carbonitrile or a

h i.cal |. t h fn 26 T A f claim25,
hor GO R oSt aR TS er Lasetre P meRy hovefopepp iR £ ©1 %
H1, Zﬂgorgp}trgjl:l{dﬁ;eoj_cgrbyﬁiﬁﬂg,hyl ] cyclopentyl am no] acetyl } -pyrrolidine-
2- bonitril e,
(2glt(Qgg-l-(g({ﬁs,m-%ﬁ((éiﬁ-lllqupl&n&L)t%i-ﬂéaaz@tetngll-h%t hyl ) cycl opent yl ami no] acety

e SRR ATRRRERN SRR RRBIE (5% Yomponn 1o o
(29) 'a}fd{ﬁl’d{fﬁg&u’t@ }_(%?:&e})'ﬂible salts thereof.

1,2, 3,4-tetraazol - 1-yl net hyl ) cycl opent yl am no] acetyl } - pyrrolidi ne-2-carbonit
rile mal eate. 119 28. The conpound of claim1l, wherein the conpound is
(2S,4S)-1-{2-[(1S,3R)-3-(1H 1, 2, 3-Tri azol - 1-yl net hyl )

cycl opent yj@am nglamebydd sefectddupsapyrrol i dine-2-carbonitrile or a
pharmaceutically accCeptable salt thereof. 29. The compound of claim 1,

wher ei28)-1H@-[€ 1 4 ,2,$8riagy)l- Irylnmethyl3ryqlreyntglapinoacetyl }-pyrrolidin-2-
Cyano- ll%‘n%ﬁeml -1-yl met hyl ) cycl opent yl am no] - acetyl }-4-fluoropyrrolidine-2-c
ar bonfA 1] or a pharmaceutically acceptable salt thereof. 30.

(2S, 48K)-1-{0 (3 IR IRE)H-3 ;A 4L Triazol-1-ylmethyl)cyclopentylamino]acetyl }-pyrrolidine-2-
H1,2,4-triazol -1 -yl net hyi )cycl opentyl am no] - acetyl } -
4-f | wesrtmitrites] i di ne- 2-carbonitrile or a pharmaceutically acceptabl e salt

ther e&g’)-l-{'Z-[(&S', 1R)-3-(1H-1,2,4-Triazol-1-ylmethyl)cyclopentylamino]acetyl}-pyrrolidine-2-
carbonitrile,
(29)-1-{2-[(3R,15)-3-(1 H-1,2,4-Triazol-1-ylmethyl)cyclopentylamino]acetyl} -pyrrolidine-2-
carbonitrile,
(285,45)-1-{2-[(3SR,1RS)-3-(1 H-1,2,4-Triazol-1-ylmethyl)cyclopentylamino]acetyl } -4-
fluoropyrrolidine-2-carbonitrile,
(25,48)-1-{2-[(3S,1R)-3-(1 H-1,2,4-Triazol-1-ylmethyl)cyclopentylaminoJacetyl } -4-
fluoropyrrolidine-2-carbonitrile,
(25,49)-1-{2-[(1S,3R)-3-(1 H-1,2,4-Triazol-1-ylmethyl)cyclopentylamino]acetyl } -4-
fluoropyrrolidine-2-carbonitrile,
(28,45)-4-Fluoro-1-{2-[(1R,3R)-3-(1 H-1,2,4-Triazol-1-ylmethyl)cyclopentylamino]-
acetyl} pyrrolidin-2-carbonitrile,



31. (2S,4S9)-1-{2-[(3S,

1R)-3-(1H1, 2,4-triazol -|l -yl net hyl)cycl opentyl am no] -acetyl } - 4-

fl uoropyrrolidine-2-carbonitrile or a pharmaceutically acceptable salt

t hereof . 32.

(28 45)-1-{2-[(3S,1R)-3-(1H1,2,4-tri g ﬂl-l-yl met hyl ) cycl opent yl am no] - acety
| }-4- fluoropyrrolidine-2- carbonltrlle ydrochl ori de. 33.

(2S, 4

T sHAS bR e 2 (S P ideTragol ymethyDeyelo-pentylamino]-1-
g y Toggokd ?1

fl uorgayl{dnel i di ne-2-carbonitrile nethanesul fonat e.

(2S, 49) - {2 [(3S, IR -3-(1H1,2,4-triazol -1-yl nmet hyI )cycl opent yl am no] - acety
| } - 4- arid phormgsertienliydicaeptable salisdhereefi | e oxal ate. 35.

(2S,4S)-1-{2- [(38 1R)-3-(1H 1, 2,4-triazol -1 -yl methyl)cycl opentyl am no] - acety
| }-4- fluoropyrrolidine-2- carbonitrile succinate. 36.

|(+28 43) - 1- {g(? [ (?%2 i? éeé’ -trl 01 1- @H{ny hgr%c}{lcl?penpl%m}rﬁo]afetyl} -4-fluoropyrrolidine-

2,4-tr1dzol

or D-Q}(ﬂbbﬁﬁﬂll@'dﬂﬁpﬁ&ﬁﬁdcbﬁﬁdallylab@ bt thérasfat e. 120 37.
4S) 1-{2-[(3S,1R) -3-(1H 1, 2,4-triazol -1 -yl met hyl ) cycl opentyl am no] - acety
- fluoropyrrolidine-2- carbonltrlle benzoate. 38.

1
flu
(2S,
I
S,45)-1-{2-[(3S,1R) -3-(1H 1, 2,4-triazol - 1-yl nethyl)cyclopentyl am no] - acety
S,
S,
1
u

I( - 1 uotbpyr Asomponed Eel?;cé‘?‘i)@ﬁmt rile salicylate.

R P e RS e g am o)t

( 4ﬁw)lorbp§r2ol{({iﬁ?e 2- carbonltrlle hydrochlorlde
S, 1R) - 3- ( zol -1-y cycl opentyl ani no] - acetyl } - 4-
f1 uor @Mb‘adr{?d[(%&lﬂ) é-o(ulHolnl firTrla@Oh ¢thylasyslopentylangipelaretyhirt aci d. 41.

(2S, 4§%?r$8i%pyrr(%-%?bogltéljecargﬁie ‘tﬂh{ﬁa zoI 1-yl met hyl ) cycl opentyl am no] - acety

1}-4 oni e’or a pharmaceutically acceptable salt

t her e@@s,4994 - {28 (PHARYBG EHL 1,24l Trip 0P 03Ahéthyl ) @elapentylahtinglac@pposnd of claim 1
and a_ pharmaceutjcally acceptable excipient. 43. A pharmaceuti cal

conpoBreropyrrelihipg-2-sasbgnidrileoxgltead of claim 31 and a pharnaceutical ly

acoePEAN S 1Sl B SREa (Hr1 AdPHALARESHL e RIRASIHARLERIRIL 5 o @ corpound

of cl rmaceutica acce
fluoropyrrolidine-2-carbonitrile succinate,

(25,45)-1-{2-[(3S,1 R)-3-(1 H-1,2 4-Triazol-1-ylmethyl)cyclopentylamino]acetyl } -4-
fluoropyrrolidine-2-carbonitrile 2-oxoglutarate,

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

(25,45)-1-{2-[(3S,1R)-3-(1 H-1,2 4-Triazol-1-ylmethyl)cyclopentylamino]acetyl } -4-
fluoropyrrolidine-2-carbonitrile salicylate,

(25,45)-1-{2-[(3S,1R)-3-(1 H-1,2,4-Triazol-1-ylmethyl)cyclopentylamino]acetyl } -4-
fluoropyrrolidine-2-carbonitrile benzenesulfonate, and

(25,45)-1-{2-[(3S,1R)-3-(1 H-1,2 4-Triazol-1-ylmethyl)cyclopentylamino]acetyl } -4-

fluoropyrrolidine-2-carbonitrile naphthalene-1,5-disulfonic acid.

|
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22.  The compound of claim 1, wherein the compound is 1-{2-[3-(1H-1,2,4-triazol-1-
ylmethyl)cyclopentylamino]acetyl } -pyrrolidine-2-carbonitrile or a pharmaceutically acceptable salt
thereof. |

23.  The compound of claim 22, 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.

24.  The compound of claim 23 selected from

(25)-1-{2-[(3S,1R)-3-(1 H-1,2 4-Triazol-1-ylmethyl)cyclopentylamino]acetyl }-pyrrolidine-2-
carbonitrile hydrochloride, and

(28)-1-{2-[(3S,1R)-3-(1H-1,2,4-Triazol-1-ylmethyl)cyclopentylamino]acetyl } -pyrrolidine-2-

carbonitrile maleate.

25. The compound of claim 1, wherein the compound is 1-{2-[3-[1H-1,2,3,4-tetrazol-1-
ylmethyl]cyclopentylamino]acetyl} -pyrrolidine-2-carbonitrile or a pharmaceutically acceptable salt
thereof.

26.  The compound of claim 25, where the compound is selected from

(285)-1-{2-[(3S,1R)-3-[1H-1,2,3 4-tetrazol-1-ylmethyl |cyclopentylamino]acetyl } -pyrrolidine-
2-carbonitrile,

(28)-1-{2-[(1S,3R)-3-(1H-1,2,3 4-tetraazol-1-ylmethyl)cyclopentylamino]acetyl } -
pyrrolidine-2-carbonitrile,

and pharmaceutically acceptable salts thereof.

27.  The compound of claim 26, wherein the compound is (2S5)-1-{2-[(3S,1R)-3-(1H-
1,2,3,4-tetraazol-1-ylmethyl)cyclopentylaminoJacetyl }-pyrrolidine-2-carbonitrile maleate.
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28.  The compound of claim 1, wherein the compound is (2S,4S)-1-{2-[(1S,3R)-3-(1H-
1,2,3-Triazol-1-ylmethyl) cyclopentylamino]acetyl}-4-fluoropyrrolidine-2-carbonitrile or a

pharmaceutically acceptable salt thereof.

29.  The compound of claim 1, wherein the compound is (25,4S)-1-{2-[(3SR,1RS)-3-(2-
Cyano-1H-pyrrol-1-ylmethyl)cyclopentylamino]-acetyl } -4-fluoropyrrolidine-2-carbonitrile or a

pharmaceutically acceptable salt thereof.

30.  (2S,45)-1-{2-[(3SR,1RS)-3-(1H-1,2 4-triazol-1-ylmethyl)cyclopentylamino]-acetyl }

4-fluoropyrrolidine-2-carbonitrile or a pharmaceutically acceptable salt thereof.

31, (28,45)-1-{2-[(38,1R)-3-(1H-1,2,4-triazol-1-ylmethyl)cyclopentylamino]-acetyl } -4-

ﬂuorop}"rrolidine-2-carbonitrile or a pharmaceutically acceptable salt thereof.

32.  (25,45)-1-{2-[(3S,1R)-3-(1H-1,2,4-triazol-1-ylmethyl)cyclopentylamino]-acetyl } -4-

fluoropyrrolidine-2-carbonitrile hydrochloride.

33.  (25,45)-1-{2-[(35,1R)-3-(1H-1,2,4-triazol-1-ylmethyl)cyclopentylamino]-acetyl } -4-

fluoropyrrolidine-2-carbonitrile methanesulfonate.

34.  (25,45)-1-{2-[(35,1R)-3-(1H-1,2 4-triazol-1-ylmethyl)cyclopentylamino]-acetyl } -4-

fluoropyrrolidine-2-carbonitrile oxalate.

35.  (25,45)-1-{2-[(35,1R)-3-(1H-1,2,4-triazol-1-ylmethyl)cyclopentylamino]-acetyl } -4-

fluoropyrrolidine-2-carbonitrile succinate.

36.  (25,45)-1-{2-[(3S,1R)-3-(1H-1,2,4-triazol-1-ylmethyl)cyclopentylamino]-acetyl } -4-

fluoropyrrolidine-2-carbonitrile 2-oxoglutarate.
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37.  (25,45)-1-{2-[(3S,1R)-3-(1H-1,2,4-triazol-1-ylmethyl)cyclopentylamino]-acetyl } -4-

fluoropyrrolidine-2-carbonitrile benzoate.

38.  (25,45)-1-{2-[(3S,1R)-3-(1H-1,2,4-triazol-1-ylmethyl)cyclopentylamino]-acetyl } -4-

fluoropyrrolidine-2-carbonitrile salicylate.

39.  (25,45)-1-{2-[(35,1R)-3-(1H-1,2,4-triazol-1-ylmethyl)cyclopentylamino]-acetyl } -4-

fluoropyrrolidine-2-carbonitrile benzenesulfonate.

40.  (28,4S)-1-{2-[(3S,1R)-3-(1H-1,2,4-triazol-1-ylmethyl)cyclopentylamino]-acetyl } -4-

fluoropyrrolidine-2-carbonitrile naphthalene-1,5-disulfonic acid.

41.  (28,4S)-1-{2-[(15,3R)-3-(1H-1,2,4-triazol-1-ylmethyl)cyclopentylamino]-acetyl } -4-

fluoropyrrolidine-2-carbonitrile or a pharmaceutically acceptable salt thereof.

42. A pharmaceutical composition comprising a compound of claim 1 and a

pharméceutically acceptable excipient.

43. A pharmaceutical composition comprising a compound of claim 31 and a

pharmaceutically acceptable excipient.

44, A pharmaceutical composition comprising a compound of claim 32 and a

pharmaceutically acceptable excipient.




