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i ndi vi dual |y denot ed. M&edpedrsTHE | NVENTI ON to The
instant invention is directed to chenoki ne receptor

nodul ators, e.g., antagonists, and th eir use as
medi_ci nal

e BB R 60 S 8 oS, groviion
applicBiingedal Nbs. 6OMRB605ENE 60460976, Hle dlovethlws aa@pgz and April 18,

20&% E%E%Fggé% elgﬂtﬁ% ?1‘)3 az Sn?e%{s%% ﬁl%sél\ﬁpltgﬁc JUXMQ ﬁﬁf&r?or@t@d by reference

fon such as rheunmtoid arthritis,
hefek{¥osall pugpoaésito thersaserms bs ifiit wetese dndavidaBy demps pl ant
rejection. Mre particularly, the present invention 15
relates to 3-am nopyrrolidine derivatives and their

use as rmdul at or s RELBIOR/RHEINVENTION 5. More
Spec[lhf LG t 1¥v HEQI?IS (ﬂ%&t@d"&) cheM{&Mel R plof dti@Beos Ce. £ £atitagonists,
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glgi crs&g bhost &S WS thandPRaLHRES G, Riode ;&i’ﬁdﬁhﬂy,rthfoﬂ)m@nhevcmOn
“rae

rivatives. The invention turther relates.to
w0 Gricinoprolide PRVILNES BOMBELIE BIGUIRPS o FIEeReE recepron

for {43Rl EpcRifRRBY, aht Qfstant qmemﬁm eletiem tte snewy sef-inflainpatory  and

their pre aration andtothlr U th
et BreDk CRP BB Bl HEPARRAL Ureot thar act
v adel}Bnisi 2 ik QORD BT, @ﬂs‘oelotomeasahﬁ MCRe epentar), @nd therefore

agent's and/ or . prev i ve agen | s ieph).ash
. Sy oSS S50l RS R e e
dvpeaiadi drd S,-anhih@;@ﬁﬁlidmee demilativass Thp soyenten Jurthsg trﬂﬁtﬁs to novel

ul cerative colitis a Aratidil td inRRbBediates
compennsis ffer use ithe co@*}%sf . t(g b%ﬁ%ﬁ%gg{?}tg h}e)lr:r&ét otéus
hepaini tﬁdn‘c‘prepaﬂﬂﬁ@ arelktb |tlte1r$1$e @M@p@m@w or gan

tran a t at %2{"’% (p:{o G{Eduﬁatgt's/% RasHistsCiT IR Vnkions | inSy be effective as
F

ure, viral nmeningitis, cerebral thma,
thefapeﬁﬁt Iagdmts eloropratentiye aee0is ok F‘ls%ﬁs%sesci‘% as ghgrosdperiy s

whi C r031 T 4 Cﬁ F}fdiulst LRLrh@R Qflm@' Qﬁﬁasll@ Lﬂﬁfhﬁw ﬁiﬁlﬂraﬁ‘tﬁ: kolitis,
B &8 an hocyt es, 30 nmajor ro ¥
néphtitie (nephrbpmty),omulﬂplcdgk@g’él lyprse Fyséﬁ“i'}f“é’ﬁﬁ elg?tof“ﬁ chepatiis,
di sea 10 e fali) @b @y, @Rdometriosis, congestive
P?ﬁ?ﬁ?ﬁ%ﬂs 3ﬁf‘§?%£sy%ggi%ggﬁb\%g conpounds

hbar fifeLrifk aiemo@ﬁ@@stebnabwgarqtlﬁ@rr@srfopfth&%ag’@f%?lswse’ and sepsis

P MR ROt cF PR (TR o monpnes nd oy, iy

major role in the initiation, progression or maintenance of the disease.

The present invention also provides jmmunomodulatory bioactive compounds and

. pharmaceutical compositions thereof that act via antagonism of the CCRS5 receptor.
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*@00002* WO 2004/ 050024 PCT/ US2003/ 037946 BACKGROUND
OF THE I NVENTI ON The m gration and transport of

| eukocytes from bl ood vessels into diseased tissues
appears to be a critical conponent to the initiation

of normal disease-fighting inflammtory responses.

THO 28H4098%s | al so known as | eukocyt e recr ui tREFAIS2003/637946
also related to the onset and 5 progression of

I i fe-threateni EACKEROUND OFTHEREINVENTI@N debilitating
aut i mmune di seases. TEe r n t hol og t hese
di s eHe SRERFHT fRestranspA ¢ “@PF%FC&OIBSJI{@ \ wgtg ‘{‘sﬁ?Fﬁ Gssues

- appé&h mmém&mnm o1t iditi=tioh 66 norﬁﬁm&sikengghmng inflammatory

LS00 RS | GRS L TRl ot

pitteksibnO6t lﬁelﬂh&ﬁényng mflhreaitbye aa@pll aaelh:mﬁuﬂgmmamﬂmhe diseases.

t t t kogcyt :
Srutnaebaloey o b6 Sk BRI R et of SEpRHYE gmmune
syseed L&&ﬁaﬁn@c)ﬁgﬁgal fisgigeh Adeydrdinglyn @udvertgi his blockmg leukocyte
eosl n Ils a asa rmst cases
SRR wliet byes ey AR buRBEE s TRIT B S ey
effedti verappedash tmehﬁkpeoﬁn interventfonanmat ory r es ponses, and
: QUE cﬁff& asses f le&e g}'IeO cc’e?ls that at PQL En%nltve&“ {n%gﬁulﬁ'flmﬁlﬁhé r§sponses

er I n
ho}uqarmm;omes, aymptmytesmnmhm ebsm@plhds tan¢ dasophilst &g most cases,

'1%@%@ e olr%&lzoc gl %a}sWt{{l MQBL“ o&%}cﬁx‘?ﬁtesar maintains chronic

e ‘actual tissue damage that
mmmory mesporises mm yaregeneralie the| mest fimpagtaniolass fof cefls to block

WI de it tle ag?ﬂgﬁrgouépﬂﬁﬁ%{o@ﬁes' atedeD %Wﬂoctyfls td @adsdul sf't%s which,

ni c t ol mmune di seases, and al so
awlepsisely rvaﬂnshmmcyteej we respensibleTios grostipt digswial fgspg damage that

Rl Al n atJ)x?@sE%g Ihf?ltratfdﬂ%lfl ﬁﬁtlﬁhﬁjoaftésmhﬂfof ﬁxon&%@ﬁ kfown to

cont act itis | ammat ory bowel di seas
e g9 SHTGHO GG ER PEHET ORI S rBpETariplant ejection
Pl E4iQa4e8 inchide HuhBE 6B B, fheurdROidi atthiiitss, cliGiC@inthosiesnatitis,

i di opat hi ¢ pul nopnary, fibrosis, dermt ositis
g@lmpt@m Bogﬂddlls%ﬁp%t ]é‘ausd|8§%‘§%“é Slup?s e %té) hlmultéplfe sclerosis,

¥HdrBR ek Ris, Psoribd, isACHiOGLS, 1d&bpaﬁfcy[idmﬁmboﬁb19$1$, dermatomyosms skin

glonerulone hritjdes, vasculjtide
a?nggxé&ogjsan d llaﬁa p.gfetses[, éﬁ &R 1gusa U gaéxfs a(? %olbaglpésu erﬁtggr?atoms),

gloﬁﬁﬂnﬁﬁephﬁhecsp K axcEiERes, gpatitis, clinbbtes) kaliograie sejeatiaw,cantl fpraft-versus-
| oQqdstream and accunul ate at 25 inflanmatory sites,
PUS¥Ft a di sease, has at |east three steps which

have 'Il&e prode&s,C by beticiasleukodykesr tdavd rigs bldjstream and accumulate at

' ol gpa% %%?e slfa(.)src] Aladg gt 1&;&% mS'Jeasg%EU@%E lﬂg\l eltidkn described as
«m%mg (R)amueatme/famchd&smnng@@ t@adehdgiBligogisgign (Spgggey, T. A.

3‘@5 Sls:a2 ﬁsﬁwaoﬁi&ﬁ% a&?§§1r1LQx3@ ﬁ&??é@ 1473 (I6R): SREAQJE. C.,

Feve
hl nﬁbt(BBaOB@ r(19%183c ke osesond Ciemis tragdiatada h‘t theepolseWrslevel by

Eel&&ﬁm%tl}iﬁ t 1B toQJ dhg:&&%&%&ﬁﬁps & 86 s@fhce of leukocytes then bind

enopattractant cytokines which are secreted by cells
a:hcm(n@tragﬁ,antecmlo@awg@ oe s¢ordtedoby egils at the site of damage or mfectwn

Receptor binding activates leukocytes, increases the adhesiveness of the adhesion molecules
that mediate transendothelial migration, and promotes directed migration of the cells toward

the source of the chemoattractant cytokine.
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Receptor binding activates | eukocytes, increases the
adhesi veness of the adhesion nolecules that nediate
transendot helial mgration, and pronotes directed

m gration of the-cells toward the source of the
chenvattractant cytokine. 2 WO 2004/050024

POTY 2082803/ 037946 Chenot acti c cyt oki nes (| eahms3pz037946
chenpattractant/activating factors) al so known as

ggteg%léhlgggﬁc %tdclgneg glg cﬁ%xﬁo%.[t&[:ﬂaﬁ%%?@ggg ﬁkl.%rs) also known as

I nes ar

chemulsimenymtbal lanownyas poky:paqst andeSIS amms agef a rgodup f| inflammatory/

b Hon B bfSepd i hercl, B S BIoERRSHichY 685 1 o YRTREY by o

nmacr O ages, nonocvytes, eosl nophi
widantarietp lof tadls suchidy mbﬂoa@ges, nENaGytes. Fosinopbiel oephiles, fibroblasts,
vg& als ’end%fﬁa'ﬁslhcéﬁgs % (tt? %dsae éﬁéj e{msﬁ]aﬁ et!ehsS 'at q}lﬂammatory sites

revi ewed Luster,

New J
(mWed masstemslewm Y Modh$338 A438- %|(1q9ﬁ)sand81°éiwa Blsmi 90, 909-928
%Pﬁ%&o (:ﬂt%%@n)es 1& %&m @3&{935'19 ﬁ%mﬁef—‘nl Q:?Sapr iARRE Rev.

penhei m ,
Igmginal- @@7@1@@1@91) §@haé1| mdaﬁ?&orséé% Opmj rlmmuegjv ﬁ 65-573 (1994);
I M, efa18 aHavedthe abili
A P e T i es e
stirpalaggtslitested callomiggation, 4 prpfess 18‘°&'Praé6 capptaxis, Fachic g?na(t R fontains

RuityRERS RsHRAYE) AR 17D SIGHh A 4ishlfidEB6HUs AR iekineieal B dinsed into
four cysteine residues (C) and tvvo internal .disu

| fide
oS e A ST 5V AOTSERT By Cgiesidues e imhEdiatly
. SREANCL! RmilyPas %aﬁ&dvﬁeéd&eimm& Qciﬁvmlfdﬂmyb €Theen differences
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dene sRistel, tfeshei6isies tgscalle skdve saguéree kinﬂlaﬁﬁ@a:at\m:an 2Dt @F%. The
Lhe th%(ékil%gfs% le R g'xgu DERa; atue?F‘i*u ne w?ah far%ﬁa?h-z (NAP-2) and
méphénad Igyowalh csﬁmhqm;e racmmsu pmotear iMGS4) bm wbgnot@gctm'lmmly for

?11(’)‘101/;)08‘3’13 e %YH’BH?CI%% erd ﬁﬂ ;8% rcg né(?gﬁ ?ﬁi@%&l\m&s MIP-1o,

NEP A BOINE. ridh St thethbtadtic eptdwys @OCE-Vj MUP2 MCPHh MCBK%A)Jd MCP-5)
are chenotactic primar neutro(ghl I

for
Ppfrseiias 1iRerdage P'PF&X’G?@“% FnBRIeeLher St %pgs macrophages, T
Wﬁéﬂmsl\/lﬁ%ﬂo@mls Widridd cellshendnBaophjis. él‘lehaeatm existithe chemokines

éﬂapb(oﬁgusne{)lt}/cp Eﬁ??cw(bgﬂlaé%olgpe g éfra ac in %@)&X@Qhemokme)

ana _ﬂgncmfahlamoeﬁhér of thp emjor cheeatobink ag:wphés | ynphocyt es,
eosin &E'le }[ ?%JF] % é :T:)alﬁ CM&%’ | fabbr@ﬂguﬁaﬁ)? pllﬂéér@hag-gh Efefhotactic and

al so ines ot act
Iay:tmiﬁﬁ)g faetot)ror IE] ot ﬂcehah@mms;d bn mn«ﬁqme/mmpmé%( gmooth

. I'FB ¢ cglﬂ em{(():bgagtl Sangp%%%uﬁpe h}\@l (Jfllé RdOcafiek AT nﬁ’grado'ﬂeand Cell

(al so known MCAF
(:ﬂlhﬁm\ﬂf alonmyteﬁ Cree ﬂu@n@pﬁh‘@jée@heﬁth, aealis BIO&WS% To8g, 27, 4162;

4a§l£1tsus S/g & ?glt O kix rMe]cfz) 19B§ 1%9 CﬁS@ h?%ﬁ@ ’lp r é?dﬂJ CEAmmunol.,

nonoc rracro ages rrusc
f 1980 i8R 2966 Radlind, B-dls el aProerNﬁ@t h@qd} $4i. Ié%ﬂ |1§88aﬁ$j 3238 Rellins, B.

celd; almﬁ&@t ﬁ](ilﬁeh!mg @d Q@ﬁ' pﬁmﬁfunﬁoﬁm\/l@ 24BE@addi, K., et

for " eXanpl e Val e ., Biochem stry,

1988, Imgmnom 18%4, 153 4721) memory T lymphocytes (see for example Carr, M. W_, et
al., Proc. Natl. Acad. Sci. USA, 1994, 91, 3652), T lymphocytes (see for.example Loetscher,

P., et al., FASEB 1., 1994, 8, 1055) and natural killer cells (see for example Loetscher, P., et
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Mat sushima, K., et al., J. Exp. Med., 1989, 169, 1485;
Yoshinmura, T., et al., J. Immunol., 1989, 142, 1956;
Rollins, B. J., et al., Proc. Natl. Acad. Sci. USA,
1988, 85, 3738; Rollins, B. 30 J., et al., Bl ood,

1991, 78, 1112; Jiang, Y., et al., J. Imunol., 1992,
1249 2004038924 \/addi , K., et al., J. |Inmmunol., PCOBH200¥E3946
4721), nmenory T |ynphocytes (see for exanple Carr, M

al., Iuﬁﬁunolalw% 36903;22 Netdvens P2k a1 S, 1UShund 094994944, 3233) as
365 ocytes (see for. exanple Loet scher ,

weli aSamedla A ne releaggby BasoPh e for PR, Rolof g 1. Clin.

T 8dt | 1399@8@67i33mlseml €. bml;;sqalingecP 1,99@t175312V@Kuna P, etal,
2004/ 050024 PCT/ US2003/.03794 Unmunol ., 19

6
]%‘B MS%Z 924 l7§vé§?a Inpddltl@{ exPrEEﬁlon Qf Mﬁ:]?.nlrﬁﬁ%‘)een repoited in

dib&h3dk, wl?&c a3a§?tﬂatloﬂsof MétobytéladrBishiagd Iaﬁlﬂorh'![‘séeﬂmm ¢hought to be
rel ease basophi |l s gﬁge for exa

gperantJh (Lo PrRFREIOn Ph8Se g g 3 Ahese g s r oxample
Hayes, EtM.akt al. JAnaEchr l\ﬁﬂomb N2Q2,Bidl/ 5,994, 28] 39K TaksyaPM... et al.,

Bl o i 4 o o B E o
5d5% ;@Mﬂ@? B(P:vhclerlé c_aigcmmst,amnrssonm mmmfidgfmngphag@r example
R K i) GIDGPERs g o Ak A4BREH! £0y b} Adfiis Rheum.,
1&93]860962 eRm]ﬂns:an (Eeet flgrClix ixpl Enmumye$Q1, 1398))Inephgitis (see for

Sy A ENLS35L o LT, gy g, 3R B0,

%ﬂaGédexlﬂd lla.leaal Sildneetlntall997 BiL.0IGS), Nephiropathy dste f@cqxamws/imtoh, -

55h. B, Drfoal AT, My dpord 0.1 NS e, 10

or exanpl e
498), KmirhgnaryAfibrbsis, padmeglary, sajcoidopis risee| fay example $ogigamag(y ., et al.,

I}geggl ﬁgegﬁ&; 007 a6, s3b), Abhuma Ak 16 blaipfd vt T

Robi nson

Aherehoflin. 1@9&‘“01398?7 7m8§‘hr3‘?ﬂhg“c( geg f“’&P 5 &Féﬁﬁ)lcé‘t Care Med.,
i\%'?' 56, 1477, Shus2: R., b, Al RSpin c3199rz»1 BYéi 180410, Mamuluple .

T., at al., Kidney Int., 1996, 49, %
sclerosgst (sgtfor examp cl}’[mus C. 1gt9a} J. é\_{eurqlrgg))moln é% g%zﬁ ﬁ)})sonasxs
gn@ ﬁ)rfe%mpgl@)fﬁm&lme Rsaétta@hl Inest. DREmabl.,, 1993, 101] 127),Liaflammatory

bl dlseg_sgg(gee 5 exafgleﬂrggﬁn o FForFéras {allﬁg%q it UG8 59, s04;

RenORBATY SaEICAI, BRsttc@nte®BRy,f D995 eXGlimAD)e nﬁwgarghamee Yor, example
$§e§|¥ It 03 12! GBS nadgritagis Toe (5 Rhmi S0, . et al,
Alnl. 8 @p€tol., ﬂ9s,m52,| mymmapqntdheazdhez;on pBefor Stepyirefroneldglu, H. B.,
gb é’gé’q]“%“ %epmfglftloélr %§%3C?{9% con e‘shveclgelg.ﬁ’fﬁb%\]ﬁs ’(sgltl:gf?l] :example
19dkt, P1 @t all Capylativn| 1998 ¥, 1E36), @hIDBlIC divérgtiseasedsee doranphple Marra,

NP L B A g Pl o

Fur. IJnItmsmnol Degonpl 7o 2484), 11083 saki Gikeasd (59 for |en¢mm%pgrl\§1 et al., J.

di ec
2R 0 QAL ATl 8
Eﬁnmun.Gaﬁ& 663r&5é9)o}5vg'gyrmqtggl§n hmﬁl agfippdy h@sd@m eeperfed to show an

g'hlglg){)? eff&% PB' tﬁerap%ﬁﬁ(p ct i a&&al%odels%tﬁgiﬂh%xd 10 Ris (see for

onetr|03|s see for exanple Jolicoeur, C
atxample Schlmmer"R Gaetid) 1. Immyogl., 1998 16 21§ﬁ6 Schrier, D. 1., J. Leukoc.

Hﬂ&éﬁ@% g Oﬁgabgﬁg Resdean, i Bkolf 2997€XDPOA3, HEMAE kOGS (see for
example Karpus, W. I, et al., J. Leukoc. Biol., 1997, 62, 681), nephntls (see for example
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25 et at., Human Reproduction, 1998, 13, 1194),
congestive heart failure (see for exanple Aurust, P.,
et at., Circulation, 1998, 97, 1136), chronic liver

di sease (see for exanple Marra, F., et at., Am J.

Pat hol ., 1998, 152, 423), viral nmeningitis (see for
eart@siozhrtz, F., et at., Eur. J. | munolpCTusD05/037946
27, 2484), Kawasaki disease (see for exanple Wng, M;

1fydat. M., &t al., Bhexgraneal, 19971395 1374, ﬁl&c?a??f %{‘Q ?F%BEBSJ (1§§@ 10,

for exanp) e Sal kovvskl, C. et I'nf ect
1ffh psthma, Gesdfor ggmplgsgsalo, #oét»ﬁ‘eﬁln{aﬂ?ép Meg. |19W-8§ 157; Lukacs,
NW.| qudmuﬁmw@eerssrﬂ@@)" biBictoscRrésRq¥¥edbr exbiiplb @uhﬁiny L. A, etal,

fect eutic effect in ani nal npdels of
qe“ﬁ Z§9a & £SHP915 T é@axesrwem?m?n@ﬂmism example Rand,
M L., ettarﬁtmﬁ 7. Paihgrmmb 14818853, %ﬂﬁ@marﬂ-ﬁ exﬁf&aras&rfor lexample
y |1 O H.
é{m 3l b Veﬁgg“’PB 7%82781) 756 intrapgsitene raghesion e Gor xample
Z(em%gﬂw Hggekagmlﬁen Kaopy&. GWecc:l 1998 170, f438)JA ﬂepﬁdl@%tagomst of
r 1 S see or, e
Wéo%}o’éﬁa@ﬁﬁcﬁ?ﬂﬂ%dﬁjf)’ b to/ighibi aghitis i ‘f‘(ﬁw?gg’“%tmdd (see

Gung, J.AH., JERfp. Md 199719%7 13I[)85; well&_é ltudiéﬁﬂﬂ\/[CF’llrdeﬁélelalmlce have
EQSE% f] MCS’llg A chen al fclr nf'o%gg Qr'r{}g 1? eﬁgg%re @ggm@'f J. Exp.

Mexk.c©98, 18'N601NGu 11 etl abmMinib| Cell, 1999'0, 2]538 4398) ,

at he&‘g%glllb l-reglt]f? (Se{ntﬁ’ €%ndl e t%éal?éomogq Y&IRY Ias li#,’fjl/_\ari& éﬁg’ %oaattract

mgmeythsyarné ﬂyamhscytes\m thyeaéc‘sm é:ﬂrmeﬂiamtpéleadﬁmn afd fabs zire thought

tﬁ;b Ft% atel 1Onﬁ'o m ?x 1niti ér? 96r%gré"s§'1%‘1 ﬁa{lsjc? g)ainﬁ%gxlcg%? %sgases deeply
inaddving rmcmstytqs mﬁE%ympTquyteﬁ??a)ch asndthemkalaw irestemosis, rheumatoid

%?P}ggg I}% e gsdtn% o gEP;QL %ilétég ¥An§u]1819 l (ﬁ?gfclpa ) n%tltl sclerosis,

aﬂmag:@mtmrosm myfcRxdiis, VEPAiti, 9pa@)eau¢ﬁassau@ehsxal §oohns disease,

@eﬁa&sﬂs cgnge@&uebﬁém%ﬁd}é | Jikab Iﬁenmg.lag E@Péb%aﬁ lmaféﬁhn (&ﬁﬁ)pathy

31),
gS""@?@-‘G@miSE'@e’Iaﬂd MRS @ﬁ“d@f mmethomncE fﬁa‘?ﬁeﬂ 1@%%5%1@61 IP&% 1998,

B/F'?oés 'Lﬁoﬁsée@I élabuﬁobplﬁnﬁéiﬁi/&lq{ AEdd] t19§8”t18278"1 ¥bMPO P., et al,
see Lu ,

ergy and éqthrai} Proc NE,?QS 1Sbép]r Raggyggff l§ M2 yge}] quqgs Ngu]foscx 1998,

DUl AnRBeinickCR . Le: 81 ittt By BB mmlqum sych as
MCP-1 and M P-1a attract nonocyt es and hoc%t es

di seakd casmekines hiad k. tpecifie cetlh%lffeccarew%% ‘?eémglaﬁao HG%““ y of G-
§fo&1&myﬁﬁkeveﬁ-&aﬂﬁxehﬂiahm&ﬁdm/ proteiéQkav@ivet lin HBRIK, Trends Pharm.

S8 150 305 (TR hE Rt T St UL ASR B ot

Hpdnas, Qﬁﬁﬁc&[ﬂ%&ptofs&ﬁhﬁﬂ@%nﬁnuabélﬁwff&‘gﬁm hrowphttifer dsédciated trimeric
ast hma rative

?_'vf]or ﬁ?%%%%tﬂ%g mnmhﬁxgp? eT JETPRPSSS: asrapldgﬂf:rﬁ'%ggﬁ i}x&tl’a%ellular calcium
fcorzemation, chme:ahdd:dlll shapeh p@hdet] iespregsimn aif ealliliri &lhesion molecules,
ar cogg‘om Sy oSk ar gcqhsea%on endonetri osi s,
PR nglf) '% TurE i r al neni ngitis, cerebral
[ nf ar Gerie® nncodmg rrexpplbfswf spééefwashainplunhssteas beenariched,epdiit is now
see X Roy, . Ki
Einown _aLtgtB§ ?e%gptgri a%l% gggtelrl_tfouylad ge%ex? t.rax%sm’/'\ﬁ\)r’aﬂaﬁz:c(érPQ&g ¥resent on
@piions 1evkpépto popubdfipss: tSerfar, at 1@98five7CXC8chemGdmt iecemors (EKCRI-
E&XC‘ERS) and eight CC chemokine receptors (CCR1-CCRS8) have been identified. For
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Al'lergy and Asthma Proc., 1998, 19, 121; Ransohoff, R
M, et al., Trends Neurosci., 1998, 21, 154;
MacDernott, R P., et al., Inflamuatory Bowel

D seases, 1998, 4, 54). The chenokines bind to
specific cell-surface receptors belonging to the

f wioi2bog/080024G-  pr ot ei n- coupl ed. PCT/US2003/037946
seven-transnenbrane-domain proteins (reviewed in

PR g &l nf%iab R1 %Ed SXIcr2, M- 1&%%&%5{ (éél?lgéa)d)ccm and

whi'ch are I ne receptors
MRl is tb@@mﬁ@% gdWBdfvemmm see & pxaveple, HOMdWcE etal,

S@i@nderlbgfl%% '1"2”71?“'128?)l Eﬁﬂlhg ]\‘\,PU&QJ til:‘r’en@é%%'léﬁ(ﬁi’z& Neote, K. et

trineric rot el ns in, anon
ak, @ﬁﬁdﬁgégz 54251 Gharpydr Bogial l?r0¢ MNatladedd §4iaPS4alo0H. i 2752-

2§59) Caithi, &, etql‘alw&ﬁerhnB giqls %Qép@omfrﬁlprﬁ)@ﬁegoz 1156-1162;

expression of celTular adhesion nol ecu

CoagpdicuCatt Bn Thalwmpk o Fielpgenl Ghemisty, 189240 i16401-19994, Power,
CG@I‘ €FalSNGRA ﬁﬂexﬁ ef‘99§’t2% S99d5- Fd%@@'sfaingorpﬂﬁ@ﬁ' BEEhIRNEy, 1996,

been cl’ oned, i's now known that these receptors

3ar %36@?35%@@%% BuM eﬁl@@xﬁ@ﬁwtﬂr(émahé9%é%p’i98ﬁ§3) It has

HREE BottedMat IMAY irPlESmh@3HK AR YS SRR FodnhtRn Sare 5% fefded lﬁttccm-
| east five CXC chenokine receptors (CXCRI -
deficipnt mige (Ga5&iA0K] e of de bFEBrMet- OB lééé 899 rtred: Ee-eeﬁal 3. ctin.

Thebsit i1§si7ed100Fcz1022)5 WO @&04&%&&% o?@&é&d&%@glﬁ/ &W%Ilﬁlatmn of
Dol b e e S I Tl o,
FreeHous briopaRicasid g do G TES5% O eyt FoyNabite,
I9CE0A; rivikl GERRBef 41.0Prot.a¥afir £6uaESci. SEBBAS 1997,84A1005%, Kurihara, T., et
Ho S, enc 1, 253,
Nk 55 e pgp97. 4B 4757: Begipich 86 £ St iof? 160, 0800)
K. etAccc&Bmglgiedirhgs &B&Bmhibﬁ the}Bindid@ bf cihmkines duch ks MGP-1 and/or -
19%[’5%(1 FLo g?ﬁtcleptgs ca e. ét ix%mokxgeSA Cﬁ%t%rg 4agtaggiﬁstsz 7mﬁ' %e useful as
ﬁlhﬂﬂwmucal]&&ﬂs wR{R ,mhiblt&ﬁe ActioR of cepvkimek ﬂ!bh aQVI,CPelt aIEJYO.r MIP-
{(23@%&%%%8'&108{50@@ tLeog Lcal 1s sg{,plt éf:gr rjglg%%&ogyz%%dme derivatives -
AHy, sudy @harﬂ.ﬁék@@éhQEﬁ&Is $ﬁﬂ3®ﬂnﬁd\a’hon ef cahpo,unds that modulate the
i.oche 5, . 3362- 3367, Mirphy
R OB R | atmays paoacalpst B eslpy dbpen 1o te
baslopiee rof rphprarat @ogi¢ah agentsuﬁog thienddatonamtibf Orflammdtory conditions and

glr %‘%ragg?la ﬁ]g(r:wenﬁxt((;@gZ ard?or%g:,%racfi%a%t n, cm v%?(atoxd I%.lanhs lupus
80ather 1M Y disBegsatlek, préSent imtentign proyides@l Ipng felt need in the field
P85 bkine Ao rARbeoR0RE)magBRSt hal recrui trent of

nacr op ages "an or mat at heroscl erotic |esion
decreased in CCR2-deficient mce (see Boring, L., et

al ., Nature, 1998, %BE&F% é%ﬁi‘%’ﬁh‘rléﬂl A, et al.

Proc. Natl. Acad. 2053

Kur i h¥ith, therforegggng la|m1nd Jit 15Ey(rp impgsignt obl@gpf tl‘@ggeseg_tmyentmn to
?ﬂ)rvidagcheﬁmkm@}ecgﬂtop anlago%tk Nind |cAMESine re@t%%%’ mdddfhtors for treating

15 Accordi ngly, drugs which inhibit the binding
é‘feué’lﬂ@rﬁﬂtﬁhﬁﬁfé such as MCP-1 and/or MP-la to these

r eCephRstfer raif) objedt e MRKinAtiHE GLIL REviANERHBKLS teteptdPdhtagonists
be useful as pharnmaceutical agents which inhibit the

&pd theig ugsras BRdicPRE 4884 such as MCP-1 and/ or M P-

An additional object of the invention is to provide chemokine receptor modulators and

their use as medicinal agents.
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la on the target cells, but the prior art is silent
regardi ng 3-am nopyrrolidine derivatives having such

phar macol ogi cal effects. The identification of

conmpounds that nodul ate the 20 function of CCR2 and/ or

CCR5 represents an excell ent drug design approach to

the dev nment . of harnacolo i cal nts for e. . .

£ eat ARHIOPIRAPS B APEEa § COMURES GRS nGPEBULBE dervarives.
assochastea objebhofGERznvarmibhatlaCREn@el tonglol@l3, an8 WeddicalSmethods of
rheunatgig arthrltls | upus and other inflanmmtory

gradment giniTapmationasent i nventi on provides a | ong felt

need An stilhefutthel d)b]CCIf o€ htaémknvaﬁloﬁ epepidey newduh@irdagmmatory and

and ant
PEGBP G BRI SoroP @ A FHAGPESHES GO BRI el that ct vi
tdAISH of the @UR2aeceptor. provi de chenpki ne recept or

t t for . :
ta peg? %I 3& E%ﬁ?% g‘ggir{\]/%}t{og |%fe V1£§6 am(lé){)ﬁ'éﬁldﬁlgid%rrlvatlves and their
aﬁajaembdlﬂﬁtoxtshéchenmem teoeptérs. t o pr ow de chenoki ne

PR o3 kRt s S iRl g

méiws';ede trehipokd prevmmmhmsclnmdwhmtmstmoaad their use

as ne tl?e?lob o?‘ihe my nfo‘ &5&,'&‘%% -a epCt olgémet (‘!PCI‘IVEUV%S gnc{ their use
i nven |on T rlro?y{]r

ﬂhencbdmaﬂtorye‘"she C@Rﬁ)tehanorobj ect of the [ nventl on rel ates

J:)fo |ng d ther rgpn (l)'Bndc ﬂpdwve\% ?ﬁ)vﬁgs ﬂ?rgﬁ?l%nfoh%hﬁg glozm?lvé compounds

ilrml\mmaoefutlparl @vrmpks&onemmaoﬂthat aﬂMaaalmemm ofthelCCBS5 receptor.

| nmun . _
B ik BLARER) Y& SRROUNGS AR o o s

Hr(ﬂdgéﬁ,ﬁ@m 6fcl¢H¢ey1@€RErqxemwh¢m.3 -Wamargdi2taxoethy)-dbj ect

g{lﬂﬁdggmét %@Eiagﬁhepr ovi des 3-am nopyrrolidine

erivatives an heir wuse as nodul ators of chenokine

Nel@dfB849):-4-Busivntl -dere 1l icgelahexplpyredidinod-yijamine ndre¥refhah-3-

RERYdrSaandRid.RaRyr rol i dine derivatives and 10 their
use I n treating and preventing atheroscl erosis and

Nel3t{E#A&45)st- (B&“#Xﬁ‘?"typréﬁ)’@ﬁ}eélﬁlt)ﬂﬁﬁldtnl'?eylﬂaﬁV'@fﬁﬂ oty ovr des

grlﬁmr&ggy};l;bg}dagﬁ&e derivatives and their use as
dul ators of the CCR5 receptor. Another main obje

of t hOthepwaiser grd srmbodimeats 2 fhs REsssnt ﬂ@wepf@nnnyﬂbb%al&ww below.

ABRPRHENAS impeEanPD ALRRES Hiahfﬁid1tfbﬁmé%b&1fn@ﬂ§ of e (il%gé‘m invention not
that act via ant agoni sm of the CCR5 receptor. 15 In

pesetbedun &S SheRGFaIOD gnapfrr@wr@éla%afalé JipeRT srgréq g seeperof g present
Ientdh ARPorcROGisk! Ng of -

SUMMARY OF THE INVENTION

The present invention provides, in its broadest embodiment, compounds having

Rs R H
5 R8
N X z
=
0
R4 ! R,
R, Rs

the formula I:



N-(2-1[(3 S,4S)- | -Cyc | ohexyl -4-hydroxypyrro
idin-3 -yl] amno } -2-oxoethyl)-3-
(trifluoromethyl)benzam de, N-(2-
[(3S,4S)-4-(But-2-yn- | -yloxy)- 1
-cycl ohexyl pyrrolidin-3 -yl] anino } -2-oxoethyl)-3-
(trifluoronethyl)benzam de,
iR §RDYqEERs, dzagfteam(rsewwq&a@wa"y caviehcd HUXS sy RECENE dibgfurgs thereof,
Ml)&lﬁég @@ltal‘h%e @rRE AMMLclys@tlink tbrints| MRSHIGRE Rk RIRAGARMoH tes thereof,
hef obj ects and embodi ments of the present invention
WtPtPOI‘Ef’ét @8@%%‘6’”6@%%3”3’ 6esabdsy salts, twheée“} nportant to
note that many additional enbodi ments of the present
i nvention not described in this specification my
nevertheless fall within the spirit and scope of the
present 25 invention and/or the clains. SUVWARY OF
THE | NVENTI ON The present invention provides, inits
br oadest enbodi nent, conpounds having the fornula I
R30Or5 REHR2Z N X~Y/Z NRO R7 30 R4 6 7 its
enantioners, diastereoners, enantionerically enriched
m xtures, racem c mxtures thereof, prodrugs,
crystalline fornms, non-crystalline forns, anorphous
fornms thereof, solvates thereof, netabolites thereof,
and pharmaceutically acceptable salts, wherein: 7a WO
2004/ 050024 PCTI US2003/ 037946 X is selected fromthe
group consisting of aryl, nmono or poly substituted
aryl, heterocycle heteroaryl, nono or poly substituted
heteroaryl, carbocycle, nono or poly substituted
carbocycle (CRORI 0)" wherein n= 0-5; Y is a bond, or
is selected fromthe group consisting of oxygen,
sul fur, nitrogen, 5 am de bond, thioam de bond,
sul fonam de, ketone, -CHOH, CHO al kyl-, oxine, or a
urea; Z is selected fromthe group consisting of
carbocycle, an aryl, heterocycle or a heteroaryl with
0-3 R | substituents wherein R11 is independently
sel ected fromthe group

7a
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consi sting of: hal ogen, alkyl, alkenyl, alkynyl,

al koxy, al koxyal kyl, al kyl thi oal kyl, thioalkyl,

nono-, di- or trihaloal kyl, nmono-, di- or

tri hal oal koxy, nitro, am no, nono- or di-substituted

10 am no, nono- or di-substituted am noal kyl,
cWOZesePF024est eri fi ed carboxyl, carboxani do, PCHEYAZ903/037946 -
or di- substltuted substituted sufonam de,

al k a I I f

net gdr gsa§e5eeeax Ony igﬁ?@ F%gsrﬁt{% 9'3}91 mon‘FU ¥ by’ QB¥ted aryl,
hetgrdcytle detsepaptl, magoy ot @pboWBumteﬁ éle@roeafi y¢agkpckdeyinono or poly

_suﬁmnsa&%améﬁm (@m Wﬁ)y @n&ema,n% Rlla aryl or

Rli a- het er'oaryl ereinfRiiais H, halogen, OH,
ani Yois arbens. Obis slectad Bom thaERRPAPPTVING 5 95YEen pulfup mitrogen,

arhifid b&}A! RRkKME bond, ﬁﬁfé%ﬂide kg-t%néTDé’l@OH- go- 8kyl-, oxime, or a urea;
tri-hal oal koxy, car boxam de, sul fonam de, carbamat e,

ur e Br selogie dFonRihe] Soym GusisHuke A FaFbacaFlecime AV rhisteracyde or a

heéddrO4 &x@cﬂéis%l. @&s@&en@wﬁa&m@,yqé ﬁdep@&ieﬁt'lyOEél&lte@ fmnamel group
het er oary het er oaryl al ky aryl al ken

) r )
RGeS AP a1, G A koY, R VAR oaton,
mdhdL] @DbNBRASMEN hono!) -t Qﬁl{a)’daﬂcﬁkil QRR( B6MY] mono- or di-substituted

arylcarboxan1 0,. heteroar r boxam rei do,
amginPe MORP-y T fifupituted, ommegl: lh é?I PRy rsﬁeag?ﬁ #§¥Y§| fagpQs amido,

méfo-h &k ede&Eséihﬁddk @Q‘b{sutu&ldy Isﬁﬁmlﬁd@r altaﬁéaemdagr, ytwiit nakysulfonyl,
al C eterocyc e

Ry eterab iR PR BB ] Picaonyly cplggbonyl

h&erosyleatbotylit ﬁﬁ)cmﬂ)tbﬂ'anﬂicﬁ cyané, and Rpghiyl erdfit.shetelaryd I\Mherﬁilnalm is

e o B SR 5P bP B SRS 910 RIS, o,
niins-Qdiy at ﬂnyﬂaloaﬂlb)k}y bd;rbnxamldeydulfoiayxddeomﬂzﬁnia;d, wreaomyano; di -

t i - N |
o &) e kBB TP, o LR LR
agyl, dhetgoiosl, |ar11alb1d dnferconldini,, malﬂhamxdahﬁmgﬂylalhmﬁoaw&ﬁlkynyl

hg{rehr noglﬁ]l(kw Ryl %ﬁﬁﬂuﬂ@c‘éﬁ{o nyl t&%{ lhﬂmnoﬁmoﬂ car H?ﬁ%ﬁjooxam]do

nono- or |-su osul
Mtekwimﬂb@nwdo epiyreido, @ﬁtmﬂrtlme@enwloxw W@raml@w arylalkoxy,

}Qﬁ:to%.f')@ fﬁ{g&% &?ﬁ%ﬁ%ydr’heﬁ:k&y}hé:%g QﬁWLvher&M%Ln'dCcaxbocycle heterocycle,

ng | sul fonéu@ het er oaryl sul fo y
asdy mi@}kyi c etpraarylegt BetPoRtlkyh rE5oHDy 073y D fypstituted ‘with 0-3 Ry

ﬁtéﬁ‘deﬁéf\hﬁf&ﬂ /19 @ndegéﬁﬁédtﬁ sBleki¥d ﬁ@ﬁhﬁ@ﬁoﬂﬁlceﬁkﬂsung of: ha]ogen
| - car bonyl am no het er oar Icarbo gk X a
%19% Bryh skt gAY YRRy oid & oxy yl, tond-, di- br tri

ﬁhﬂaﬁd’yp Mob O ¥y ak kihlalo- alldﬁc}" ittd, @aid6Y nono- or di-substituted amino, mono-
heteroarrlthloalkyl car bamat e

o d-Stltbiet gTiRpalk sl BRAFEDOTIY. BLSHpF dspubsirisd AEinoppyh cyeli
$86RHANYR BnihSsulfbnyll BhdAg L6 dJQIbsuﬁEBdrhﬁnndﬁﬁlft&hyl alkylcarbonyl, cyclic

ﬁ@%@%ﬂ% %lecgrbg{lgl TRRLLIL S i @%mﬁ{gwﬁ‘a' TR Alkylsulfonyl,

allsarrongl, kyﬂxe,teroeﬁyIMOﬂﬁQM ARRAE P&diA US%QBBﬁ@B?QAﬁ)oxyhc acid,
oal k nmono- or..di-sub an1noa|ky

gg}‘ ]5’8'5‘???/ % sul f oWEHT de, %‘F aﬁ%&ndl Pea Learbgnylamino,

yano;

Rﬁerbz&ylk::ﬁd@‘@&ﬂﬂﬁﬂ tyayio Saejrlﬂkylelmbtefrmammlkﬁ@rgbmhcyb detsiostylomgalkyl,
%&}t%gﬂlﬂqrﬂeper?aaﬂ%o%kﬁlo C%lrrg a)Eey llill?o%tg-gct}rg% )g(%rsn eﬁ%arbgﬁlate Riyp-aryl or
Rhyrreteosupd bberein R ed H, halogen, OH, amino, mono- or di- substltuted amino, mono-,

di- or tri-haloalkyl, alkoxy, mono-, di- or tri-haloalkoxy, hydroxyalkyl, alkoxyalkyl,
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5 carboxam de, and N, N-di substituted carboxam de,
cyano, al kyl, al kenyl, al kynyl, cycloal kyl,
cycl oal kenyl, al koxy, thoal kyl, nono-, di- or

tri hal oal kyl , hal ogen, aryl or heteroaryl; optionally
RI and R2 can be bonded to each other to forma
SPiO28eNpetdt  R3, R4, R5, and R6 are i ndepend@GTfU§2003/037946
selected formthe group consisting of: H am no, OH,

aﬁlnk))ﬂkyl haho @k kivdubstititb@hmmbdiv, ,cafbﬁkﬁﬁhco@{lllfdﬂmc@l dbhte, urea
aényl aryl, heteroaryl, arylalkyl, 10

?’oaryl al kyI al koxy and t hi oal kyI optionally Rl
and RBlsOﬂdbphﬁleﬂ%Cielle'é&d ﬁoﬁ1 he lzfoup c6§sh’§ﬁﬁ§)§ﬁ|1§ dino, mono- or di-

n ubtltuents wherein Ra is
USRS Ry 1B B ERL PP bR A-Daogybstituted
caﬂbbxm;ide ard WV Dedlibybstitute® Bﬁboxaﬂid:e @ﬁnd, alkpﬁhmalykmwﬂwy@roalkyl

Sepufion, T FRa Hondy it RIS e e ey

cyan oPtlonﬂl}'(Rl add Ryl hﬂlthelbuﬁdadi to eath dkfer |pofoyts W Spisdcydieit ed

aryl e C ontaining 0-3. Rb_ .

wher ef nrig'F% Ign;%r lgﬁe ?&E&CP o T‘n&ef%%? epgre'é‘ﬁ%qnﬁ%ﬁ@f'ﬁ’ amino,

Gial d@éﬂhal(alkkylﬁhawaﬂwkynhalm&ylahkyﬂyl ailym@l, ,arydli hetedaryl, arylalkyl,
i- or trihal oal koxy, nitro,

ﬁggﬁ!m%gl ka# K/?ﬂm&s?]k}'i fied carboxyl, carboxam do,

t hi ooptidyelkvaii ad Rarvdn by wwzedapfdrmraadatbpc% arteteREyde having 0-3

C e
I@%béa%@feﬁ% %/g%%g{fﬁ ﬁ%elte& g;mtl?e %Bt : &%QF"PA)% %gwio ca1 é%g'l mkoxy,

ene onha
tipglkyly mene-o df- o mibalmw gmnob i cbycn malggas@mm amg\oacarboxyl

SRRV e oRH10 L@Iﬂ&mﬂﬂoetﬂx&ﬁ{&ﬁan&a@uaﬁo &Q%g&me%, or

selected formth roug| consi stin

el o L R St bl coBRD )-SR pherein Ry is seicted
ﬁ&ﬂfﬂhesérbﬁtgcdﬂgl t%}ﬁég&mke QIkypga]ko%§ tﬂiokﬁ@d mfdRb Qp%lrltlyhaloalkyl

Cl- al kyl ca e interrupted by oxygen or sulf
Qp%xgﬁ Srotgeloalkexy, @itro, 1qminp, | GROKYH esterfied- carbpxyl, fsboxamido,
thidchrebamldeQxy cyaab; koxyal kyl, aryl oxy, het er oar yl oxy,

ﬁgle%’lggwﬁg%g%{g; ?J? éﬁg%ﬁa’g}/}l (t)q); z}/ Lndged bicyclic system
hetraathyles deldgy:al Kyl ; optionally R7 and Rg can be
cyclized 0 I rocar.bocycl e or I .

ST ot Ryoind Reg, AR GO PR (3, e iyl system having 2

mth@keﬁegfoﬁpr@mltehmege piapp Grod Iiiesdatongseltctettl forthe @b Gonsisting of
Xy, 1mDno- or di substituted am no, alkyl,

argeny al kynyl, aryl, arylal kyl, heteroaryl,

het e rbamgf Ral drcyin,de;andmtljo salaceld é:omuhe ardop tcensiating biehydrogen, C1-Cs

r
Qﬁ%&lb 8%&9)%%1%/ ﬁ?yelr%érgbg ﬁ%nlagtef X)? (o) _)é o} %Hiu? arl‘ﬂoﬁé nI?Ol’lO— di- or
trma@nlkylo mom-s di- r alvhatlmbcomo nﬁb@qydkyloﬁryfoay nmdteaoawloxy, grylpikoxy,
heteroarylalkoxy, aryloxyalkyl, heteroaryloxyalkyl, arylalkoxyalkyl or heteroarylalkoxyalkyl;

optionally R; and Rg can be cyclized to form a spirocarbocycle or spiroheterocycle;

Ry and Rjq are independently selected from the group consisﬁhg of H, OH, amino,
alkoxy, mono- or disubstituted amino, alkyl, alkenyl, alkynyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, a carbocycle, or a heterocycle;

optionally Ro and R, can be cyclized to form a carbocycle or heterocycle; and

r=0-3.

The present invention also provides compounds of formula IT;-
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. WD 2004/ 050024 PCT/ US2003/037946 R3 R5 RL /'/ 6 N
X,Y.Z R ~1J ORA RE R/ Il 5 wereinX Y, Z and
Rl, R2, R3, R4, R5, R6, R7, and R8 are described in-
full detail below wth regard to the description of
the preferred enbodi ments; for the sake of sunmary
sWPRPME50P4 t 0 say that each of the substiteenusyemapss
is defined as a nore preferred subset of the
correspondi ng substituent group as defined for the
formula | conpounds. The instant invention is al so
directed to a conpou 5 t fiormula I11: 10 R3 Rs o
REHR /'/ e N (Ci I *yZ CF3 R4 R6 R7 | ~
wherein Rl, R2, RB3R; A IR7, " and R3 and m are
described in full degaily ﬁwvthh 15 regard to the
description of the preferred enbodi nents; for the sake
of sunmary suffice it to say that each of the
substituent groups is defingd as a nore preferred

ubs of t corr ondi ng bstltuent group

waEr Red ?«ﬁn Rof Ry ﬁeﬁ‘a Re Ro rﬁﬂg?}hé@ despried; lhgrllarmaﬂ below with

rdgwecmhb Qésciption of tle pleddrell @mPOHBMBRAS ewmec@ke 60 ER@BdrY BWFNEe it to

ripse . ant nfl a t.or
Sryrrl-rah it Gt gPbst &“8' BOHRS PO et A ﬁﬁraanrfe PrefegiRd) sphset gf the
&’(’f@mdmg Subatitoat® grouip ad defifidd fut the foivhelg O tdsgounds. t he CCR2
rec

sa _kno as_t.he or
* hor Dheghsnt fiefiof A0 Rl meted BRI
Protern 1 (MCP-1). The instant invention is also
directed to pharmaceutical conpositigns which conprise

antl-lnflannaﬂhryfﬁnd/or |nnunonndul tory conpounds of
formula I, |FRig IIpﬂ (nmgm e, t__EFact Vi a
antagonlsnroﬁ ‘ O8R5 (re eptor df so %as the

MCP- 1 recept org), R2 her éf.ore |nh|b|t|ng t he Monocyte
Chenpat t r act ant’ Pr8te|n 1 (MCP-1). The present
invention is also directed to conpounds of formula I

Il and Il which are nodul gfors of CCR2 chenoki ne
receptor._ function_and are useful in theagreventlon

wheesit Re e B Ronke HmiBe o Reotidine prsrdescaibad i Rl defad b§{9(\th1th
Bfard B RERIpHorbiithd préfefied ehbo@ingh; for the sake of summary suffice it to

say that each of the substituent groups is defined as a more preferred subset of the

corresponding substituent group as defined for the formula I compounds.

The instant invention also relates to- pharmaceutical 'compositions which comprise
anti-inflammatory and/or immunomodulatory compounds of formula I, II and III as shown
above, that act via antagonism of the CCR2 receptor, (also known as the MCP-1 receptor),
therefore inhibiting the Monocyte Chemoattractant Protein-1 (MCP-1).

The instant invention is also directed to pharmaceutical compositions which comprise
anti-inflammatory and/or immunomodulatory compounds of formula I, II and I as shown
above, that act via antagonism of the CCRS5 receptor (also known as the MCP-1 receptor),
therefore inhibiting the Monocyte Chemoattractant Protein-1 (MCP-1). |

The present invention is also directed to compounds of formula I, Il and Il which are
modulators of CCR2 chemokine receptor function and are useful in, the prevention or
treatment of inflammatory conditions and diseases such as rheumatoid arthritis, allergic

diseases, psoriasis, atopic dermatitis, lupus and asthma.

10
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di seases, psoriasis, atopic dermatitis, |upus and
asthma. 10 WD 20041050024 PCT/ US2003/ 037946 The
present invention also describes conpounds of fornmula
I, Il and Il which are nodul ators of CCR5 chenoki ne

~‘receptor function and are useful in the prevention or

t MEQRWEP0028f | nf | anmat ory conditions and di SRCRER003037b46
as rheunatoid arthritis, allergic diseases,

psowhéﬂe%e idn a@s%rdsatﬂbu éomﬂoums%fa&qmﬁsf BB 18 FHIEh are

|nvent|on urt er relates to a method for nodul ati on
mpdulatore rabKEERS ichanegking r receptar j fpnqtipn j and g usefdl | in cthenProventiog or

trldiRen YR dm%ﬁr&%r& Q:Bncﬁﬂclor@ nanﬁf(flﬁ%'s \éﬁchaﬁgoﬂﬁﬁmﬁ&d%ns allergic
conpoun formula or I1. The invention is

diggases. WPWISd@%Pl‘bWHEﬁEe‘HPWS@aﬂ asé‘Hﬁ"}:-)om tions conprising

CONPRNEentSE bRHEL g::la{tésotm 4 RRHDE AP m@ﬁulﬁtﬁih rﬂf' (ﬂleinoklhd receptor
and I'l'l and the use of these cogFoun s.and

agtiyifh A AT CPRPHTiRG e @%}@ﬂlﬁ%ﬁn any ‘?f@&'fVﬁéH“P“'&f"f 2 compound of
fHnSRASES of M. Whi ch CCR2 chenoki ne receptors are
i nvol ved. The_ invention further provides

phar FhSdBYRTien:s AiS9rRsREdes phAmAg COmpRSIiOBTFASRGLE compounds
s§ighRAct&d the @roup g famp 101 drar Muk@l the dsé ofinkbst chmﬁmﬂ_ds and

“the use of these conpounds d conposi in t.he
CHPBREIRD By PR TR G CEEEa MGy el receptors
' atgveedne receptors 15 -are involved. The |nvent|on

addi tional | |des a thod far the.treatne

i nfl MY?“& reEfﬂ%\‘E‘%ﬁPgF utxc com sbupoag comg/nlli.né compounds
sbloqutts fremyﬂhla @imipo«sfu&rmm he itIosrtd HI casd $t;e vsestfethersi ®mpounds and
oowp?Fg.bo&s {nhtg?r grg{zesnggn o:)rr Ie:a cgsrégseg S\l xﬁﬁ&l @@R$ E}geﬂloﬁgmLptors

Sln mni stering

'ﬁﬁﬂWﬂWam.therapeutlcally effectlve anDunt of a

phar paceut | .cal , 4006 &”p&?sﬂxésoy é&e A &b G RNBE Witmmation,

according to £ or mil In adm xture with a
rhbéemaad ethiita| lupuss cyyeipmigh ﬂ@ue)@gytbcpr@amsus dptpg@s‘q}erosgr restenosis,

R

admygsteringntol suchi paemalda terranshraln EEeHl G| TP Th sflafmace“mal

. %ﬁﬁd&ﬁ@&;@ﬁ@ &@&mpoaa& W&haish to famhild 1, T &R 50 R8mbinfR with a

pharmaceutically acceptable exmpxent diluent, or carrier.
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1RRT RARB5RBRR HRL/yamNXVY.Z R 0 R4 R6

R7 1l its enantioners, diastereoners,

enantionerically enriched m xtures, racenm c m xtures

10 thereof, prodrugs, crystalline forns,

non-crystalline fornms, anorphous fornms thereof,

s O4E5002¢ her eof , net abol ites thereof, and PCT/US2003/037946
pharmaceutically acceptable salts, wherein: X is

sel ect e%@@qﬁ@sN%ﬁwﬁmﬁmM@anno or

poly substitutéd aryl, heterocycle heteroaryl, nono .
or Pol pressobénventioneid diseted daropmpounds havye (e foligiinspphemical

Suggkngéﬁgstituted car bocycl e (CROR10),, wherein n=

is a bond, or is selected fromthe group
consi sting of , fitrogen, am de bond,
8

t hi oam de bond, ~\;CPQHn
- CHO al kyl -, Pexi is sélected from'

the group congi of § cycl@, an aryl,

het erocycl e or eteroaryl Rth 0-3 R11 substituents
wherein R11 is Wmdepenaently sel ected fromthe group
consi sting of: hal ogen, alkyl, alkenyl, alkynyl,

al koxy, al koxyal kyl, al kyl tnhi oal kyl, thioal kyl, 20
nmono-, di- or trihaloal kyl, nono-, di- or

tri hal oal koxy, nitrog amnino, nono- or di-substituted

am no, nono- or di-suk iﬁungdHanknoalkyl, car boxyl ,
esterified carboxyl hqua 'HQ( “Yfono- or

di - substituted carPoxam do\year lmamat e, nono- or

di -substituted carbafat eB; sl f onam de, nono- or

di - substituted sufonam de, Kyl carbonyl, cyclic

al kyl sul fonyl, - aryl sul fonyl~, heteroaryl sul fonyl, _

18l deXilfoRieRO MiYdsterebiiérs,| Enantidsyericaltyb emydhed amiytucas boasginic miktures

het eroaryl car bonyl., thi ocar boxa , ,
oS e SRR RIS AR o e
tiedop Geabolilkl theraofimd pharmeseuticallyl cospibide $altit WePTeIRT no,

nono:

o die or trizhal oal ki 1, méHBNG- polflisubs@ifuted aryl,
tri -ﬁa’lsdsﬁlfeﬁ%é);r,omc}ahre b%§() mg%lél,sm?u#t?o am de, car bamat e,e
HafefoRydlé hemaryl, heho\G POPASDSOOAY heaPiys2eharyyisy gagse 91 PolY

I S I ndependent I fpam t he group consisting
_%$§“¥Fd%ﬁ °‘§%F§¥a§é§§%§g§cpg: aryl , heteroaryl

¢ ¢ . yl, .
aryl &l iyd bondhet irselastgd &pieythe gepup |CARKERY of oxygen, sulfur, nitrogen,

heteroarad al 158 0ya; sufoNdnBlk ¥i¥ie; -CHOH-, -CHO-alkyl-, oxime, or a urea;

7 is selected from the group consisting of carbocycle, an aryl, heterocycle or a
heteroaryl with 0-3 Ry; substituents wherein R,; is independently selected from the group
consisting of: halogen, alkyl, alkenyl, alkynyl, alkoxy, alkoxyalkyl, alkylthioalkyl, thioalkyl,_
mono-, di- or trihaloalkyl, mono-, di- or trihaloalkoxy, nitro, amino, mono- or di-substituted
amino, mono- or di-substituted aminoalkyl, carboxyl, esterified carboxyl, carboxamido,
mono- or di-substituted carboxamido, carbamate, mono- or di-substituted carbamate,
sulfonamide, mono-or di-substituted sufonamide, alkylcarbonyl, cyclic alkylsulfonyl,
arylsulfonyl, heteroarylsulfonyl, alkylcarbonyl, cyclic alkylcarbonyl, arylcarbonyl,
heteroarylcarbonyl, thiocarboxamido, cyano, and Ryja-aryl or Ryjp-heteroaryl wherein Ria is
H, halogen, OH, amino, mono- or di-substituted amino, mono-, di- or tri-haloalkyl, alkoxy,

mono-, di- or tri-haloalkoxy, carboxamide, sulfonamide, carbamate, urea or Cyano;
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.he{e{

het er o- aryl al kynyl, aryl am nocar bonyl ,

het er oar yl am nocar bonyl , aryl carboxam do,

het er oaryl - car boxam do, aryl urei do, heteroaryl ureido,
aryl oxy, heteroaryl oxy, arylal koxy, 5

het er oaryl al koxy, arylam no or heteroaryl am no and

wiveo wp4058m4 d car bocycl e, heterocycle, aryl,PCT/US2003/037946
aryl al kyl, heteroaryl or heteroaryl al kyl, groups nay

be sBRbst 1hddpéxﬁﬁntw defectd Eofltie g@hﬁb&&rﬂsk&&%’ﬁfsa ¥hIBdc9il8) Halefocycle,

a@fﬁ ﬁdﬁﬁ% ﬂent%ﬁ%etct%gﬂgo% he glrou con&e%tyll narylalkynyl,

hetekmarylalklyyl, adridyrhihhd:mhbﬂyl » hdwpdargainalolsatbonyND N@rylcafboxamido,

tri al oal kyl or, tri hal o-al kox
o e o . e Gtrpufiac, PO ROy prylalkony,
leter@irylalkizyt arylatninb @rniierodiHiythino and meaﬁbmbarbd%wa he&focycle

S SR P, RSB S o B BRI 03 .

sabitipleomridereil Ri.Cly ahdependaitlycsyslectad Ry the gadupl catifimp \df:, halogen,

- b | K
B e SOk mnrl oty S b ator ppo- i or -
lpdaabiok yane-, deiod tribelotadiroix i o, wamhmn;dnocorahmhsututed amino, mono-
&Jdﬂél’tﬁ% 9%1%1(21? am%g#l!)o%glallﬂh C(?rr&? glﬁ%’shﬁ@d%nocarbo H{ cyclic
am nho, et

aryl - carbony roaryl carbonyl am no
gmypcaﬂll@wl arhipesaioral . yhaniok ¢ di-sabpsyitugadyaamtikgshlfonyl, alkylcarbonyl ‘cyclic
DRYIGERALY ! ca%b%an heftrd.hay 2 yl
1Nk Oar% t%ﬁrl ) )l et %rgmh?gﬁﬁ Y allysulfonyl, - cyelic  alkylsulfonyl,
%FD’I%IG’ME i thﬁt@ﬂaftléﬂfl@aﬁat ecarbRrydicar ypidor esRfifiehetcarbonylipl  acid,
?’)%I]hlol s H hgjjogen, gi&lcﬂﬁﬂn?ﬁmlﬂmno Olryl-carbonylamino,
subS|tuted am no, nono- di- oOr tri-haloal kyl,

mt%ee(ylcarhwbmqa pyangyaryiglicyl hgtesearlaieyl; anipuyadsr deteiprryloxyalkyl,

. alylsana) lﬁéteroarﬁﬂlcﬁfk?ﬂ Katbamdi) %no—oc.r)r HisusHRgdd] hiphBle, Ryp-aryl or

am noal k carboxam de, sul fonam de, carbamate, urea
So-hgrereap: W’é‘emw'l’ sH ﬁ@@ﬁ@n@gn%‘wms‘é‘i’”@c Pr-SRiSE e jfgino, mono-,

@1 ObtD tERASAIISH,| 8o, - mbho-,a8i- N, trﬂﬁﬂ@a:lkdily @Llydmxya]kyl alkoxyalkyl

bst i tut ed P’
- SR R SR BB, Ay e, e

bké\ivmb substituted carboxam de, cyano al kyl , aI kenyl

| k I k K t hi
ﬁongnﬂ Elméleg?n%ﬂ;tryy sg}egtg&? | tg% g}%g‘é gﬁnsmgpg)f() (}_F an%xooa mo¥10 or di-
lngttsttutzdr anhino, 26Ho pirboxyh| és;eand amihoR?, caboxamidep MNbmdndsgsbstituted

SRSt 1 SR SELLBRUALE oD, oy W,
ofclodkengnalkaery, thiGkylamknd-, mmmmnwm halpgeal amlldxyd:ts:roaryl

trih a{)l%%},hwléﬂe (ljiie&}‘nlbra b?r{gl%%’ o ?}k@lﬁéflto fopxﬁta%x%g?éfé

aryl a

trihaRo _&klbsxgnd Ryraee mﬂnpgraiektibl selegtpd Imelethft gmﬂi ccmnshn@@f d&ramino,
|

S FRALYE A, SRRRIRYT e, IRl BN LREN, Mty

thisterogryialipyl. @besy. sranprg dio pr tnhﬁl@@leﬁy amd Ryoalkyd] koxy,

t hi Oab&%’naﬂy’@ﬁﬁd 'Rj Qb b@éycfliehh@k&ﬁl Mbocy@@& hetegdcyclg having 0-3
tri hal oal koxy, nitro, am no, carboxyl, "esterif

SarsHeslifents svkietsisBunis delectachirese sltchRameaeisting, e mglogm ,qlgy1 alkoxy,

dhisalRA! nbhd-edi- R lrihaRALYE Ysdis!, i dilbe Ehh@lroylh(o@n ditro, ammo carboxyl,
het erocycl e optianal |y contai ni ng Rb wherein IS

Setpriiade Farbpr Y m xR p ﬂaemsh%mﬁg &Valwm BeEn, dlavhéwted or
Hols@ueystititbd @gl kyd hetéfBdyole, opllbnall9lcohthinth@l @AIRS Whherein R, is selected

from the group consisting of halogen, alkyl, alkoxy, thioalkyl, mono-, di- or trihaloalkyl,
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13 WO 2004/ 050024 PCT/ US2003/ 037946 nono-, di- or

tri hal oal koxy, nitro, am no, carboxyl, esterified

car boxyl, carboxam do, thiocarboxam do and cyano;
optionally R3 and R4 or R5 and R6 are cyclized to form
a bridged bicyclic system having an ethyl ene bri dge;
5wipwpansed2s y R3 and R6 are cyclized to for mecTrszebgexiosc
bi cyclic system having a nethylene group or an

LB BT L SR, DTS LR i

ﬂ!;eqaé@ﬁ@dldﬂmm group consi sting of hydrogen, -

- al kyl)ptxogﬂw ﬁ? Q:lci m Q R5C§ndai{¢!(¥1]e &a&e@?o fopfh earlgr}&%cﬁglc%c system

oxygen or koxy, nono-,
h@YIP&@H%?bﬁWIbUd&%no- di- or trihal oaI koxy,

al koy I r il
e ORI 0 ARUSR Mt A v«
F

agtylene |gs3up O RY pthiglenergrouy @5 &rfvteéﬂmwil@gl form %m%%ﬂnﬁlyhng of
N0 afac; R8 can be cycl lzed to forma spirocarbocycle or
spi roheterocycl e; and R10 are independent

|

s 80 861 Ry G Eqkpereml Seiccied Fom W, SO PonSeRTE S hYHESn, Ci-Cy

Q?blionallmftg Ayl dﬁb&%&hﬁp&&d 8kJgBPor ﬂ].fﬁh{'alko@ir kgomsl, .di- or
al’k _aryl al kyl , heteroar I
B o or Hipalokesye  KEVRBHY vlgat dietseppiey: arylalkony,
M%a@ﬁﬂk?w R9loaymklehaeﬁ>la@1da9amyCArylzlg&ymylfoahmraarymkoxya]kyl
car pocyc r erocycl e,
Pty & adit < s pEad Rifom b girscimmydy O icheterocycle;
f or mMAyand Rhg are Ehdeﬁﬁdﬁﬁy fRélsctéd ﬂoﬁx@hﬂ?bcﬁt konﬁEﬁhg ¢2ZH,NDH, finino,

g AN FEJ NN T WS o e

hdmoaayiﬁl,kylpncuibomg@lge,ocn;zatra«t)lclene forms, non- cryst alline

- :rg{ gf)og 101?1‘3r B\It;]ouc?ng ]gan acl? to fOrm a c%a}/b%gf e ortng:gxro e‘blane

ere armaceutically accepta

sal t-sr=0brer ei n: is i ndependent |y selected fromthe
gr 0“&1%9&%%\; oﬁ’fs ‘als %ﬁQG¥ ouhc?&f%ﬁeoﬁﬁ.l%ll&m. 25
aryl eteroar aryla oar ,

aryl al kenyl , hqﬁ erq;gryl aI kenyl aryI kynyl

het er o- aryl aI ey
het er oar yl am

het-eroaryl - car2 adri ar % urel do het e/oaryl urei do,
aryl oxy, het ercFaryIPexy, 7aryl al koxy,
11

its enantiomers, diastereomers, enantiomerically enriched mixtures, racemic mixtures
thereof, prodrugs, crystalline forms, non-crystalline forms, amorphous forms thereof, solvates
thereof, metabolites thereof, and pharmaceutically acceptable salts, wherein:

R; is independently selected from the group consisting of: a carbocycle, heterocycle,
aryl, heteroaryl, arylalkyl, heteroarylalkyl, arylalkenyl, heteroarylalkenyl, arylalkynyl,
hetero-arylalkynyl,  arylaminocarbonyl,  heteroarylaminocarbonyl,  arylcarboxamido,
heteroaryl-carboxamido, arylureido, heteroarylureido, aryloxy, heteroaryloxy, -arylalkoxy,
heteroarylalkoxy, arylamino or heteroarylamino and wherein said carbocycle, heterocycle,
aryl, arylalkyl, heteroaryl or heteroarylalkyl, groups may be substituted with 0-3 Rj,
substituents wherein R™ is independently selected from the group consisting of: halogen,

alkyl, alkenyl, alkynyl, alkoxy, alkoxyalkyl, alkylthioalkyl, hydroxyalkyl, mono-, di- or tri-
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het er oaryl al koxy, arylam no or heteroaryl am no and
wherei n said carbocycle, heterocycle, aryl,

aryl al kyl, heteroaryl or heteroarylal kyl, groups nay

be substituted with 0-3 Rla 30 substituents wherein Rl
Is independently selected fromthe group consisting
ofwopMieges, al kyl, al kenyl, al kynyl, al koxBG1/Us2003/037946
al koxyal kyl , al kyl t hi oal kyl, hydroxyal kyl, nono-, di-

h%fgrlgg‘llr %91404 c\ll\oorztggzﬂé IQI%Q Zﬁu%gﬁréﬁlggszrg 03/ 013 Zlgsﬂésttltuted arrrlhno n’lono-
ondirsnbstgnted ammuzblsstl,l gmite@drbanylnopnoron ¢-subert1tu!hd fsmbsiatliouylect'chc

i a v, .
%&n%@g Onyrfb@ﬁ g‘r #@9@ %%g@a on{l/tf"1 flbsy ﬁ&ﬁﬁ l%)?%aﬁoi%yl cyclie
alitytrarbonyl, darylsa;bcswl t hetend-agyleatomyl, f elivylbylfoaylk y tystie bekrylsylfonyl,

al bo d . .
%M%éi}rog 1ar y car onyi;wl al k%/r}‘!”ﬁilﬂg on {%A cf/sct: nflg carboxylic  acid,
aéltmarb@wlm?,l 5 avsticsul f oreiylcathenydaming.y| sul fokrgdrbonylamino,

car OSHQIF’JHQ cﬁ %cht %15116'?%3&%%1 Iaﬁ’lfgi‘%lﬁyl heteroaryloxyalkyl

cyclic al kyl'car bonyl am
wlwoa@@{i lhetnmhhlﬁfékyl %ézaaa@amymc aF @dﬁ?ﬁ%ﬁ%@ba@}@n&vawl or
R, hk@dokiyl whé?&ﬁ RL&@H}’&QAQ@N loH, ehﬁxﬂﬁoo FﬁSﬁA koY bi-substituted amino, mono-,

het er oar I't hi oal ky

ﬁet%r@ahaiq o"AlF‘R‘V’I moger tfanmrem -Halgatkoxyp rhydroxyalkyl, alkoxyalkyl,
£thinSdti rhdnd! 6:ckii GaysRanE athinolikL, Sdrbdxadide, Sulbnaifdes caBinydte, urea
wherei'n Rib is H, hal ogen, , am no, nono- or
icYePpsti tuted am no, nono-, 1o di- or tri-haloal kyl,

al kox, is 'iﬂllﬁﬂmdenﬂy selédted frém |'ﬁl&] Sohpkedisting Yods HXMﬁinKyinono- or di-

N L R A L

@:{rb&)ﬂﬁﬂ&, anﬁ?Z\IN-“dlshBhﬁﬁiﬂdﬁmdﬂﬂkémida eymo] i1 fallenyll klnygrt @ygloalkyl,
sti

subst
Sy o R B o oF Riea R e Sk bitisBoant,
N- no n@muﬁnstml it Ryctan Bebbandedro eanhiother todiorch a spirocycle;

N, N-
al kyn :1 y"b? an %"f‘JeB n)&gﬁrﬂggs ected' ﬁggﬁ) thle%l‘ écousﬁslhhgf}{kﬁ amino,
@D Gulkyl, aloalisyl, ﬂmmhdksdamydbalkﬁaﬁlb@l&h alkany} argl heteroaryl, arylalkyl

etero Rl and R2 can be bonded to each
hftﬁmary?’ﬁ&orrgnga sﬁﬁér) ycle R3, R4, R5, and R6 are

i ndepewtd’eailylly as«éRe@n@el cyaied to iermgycathecyelsips iheteioagy] beving 0-3 R,
YaroupdidRabedd! dey 1, alk
tr |Sﬁ[qeoalvﬁl§‘ig?l Lkgéiefte&]q{ E—?h}é émuzg éJﬂ:ﬂL het(ge?r}%)azl;lorgf/rl1 alley o
dnipaligrlkypono-, i op él*@%é'éwly InallnRyldl- %l%b@l@ﬂwu RIFP.oRPiRG| Carboxyl,
tl) gaal Lo, %%o&nl&ﬁnﬂ@&:afbﬁ%&ﬁd Fg‘aaﬁof @hdHo? disubstituted, or
car

ocycl e or het eroaryl having substituents

Viiobsesbetitiped pryl and| kegarecycle P@H‘P‘taﬂé cmﬂﬂg OB gvpprﬁ@ %q is selected

h’?cln‘i’%ngro@b' &)YlLlStll’l@ldf Q%N)gen tatkiyD AlK¥y), thibAEKD; moﬂﬂ— diOlor trihaloalkyl,
tri hal oal k mono-, di- or trihal pal k%ﬁ‘?

dRefo, dic b‘é‘h%‘?a]koxé-st“gf’t P CHPR.y S Fﬁﬁ Garboxamido,
tthioeaBdRRahdl&angyano, nmono, disubstit uted, or 25

pol ysusbstltuted aryl _and heterocyc| e tional ly. .

cont aicRiigioRs apRefele pat &ba’i‘"@y‘géF‘LE’t %Em afl?rg%ﬁ/ Rigyclic system
g{@m@aﬁ@m%@tuﬂdg@ of hal ogen al kyl, al koxy, thioalkyl,

fono- optlonallyo rR3tarnld | a?rgl ck iZed to form a bridged bicyclic system having a

methylene group or an ethylene group or a heteroatom selected form the group consisting of
N, O and S;
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nmono-, di- or trihal oal koxy, nitro, am no, carboxyl,
esterified carboxyl, carboxam do, thiocarboxam do and
cyano; optionally R3 and R4 or R5 and R6 are cyclized
to forma bridged bicyclic system 30 having an

: %$ene bridge; optionally R3 and R6 are cyclized to
fd?

W% ged bicyclic system having a net Hyl/E3wse37946
group or an ethylene group or a heteroatom sel ected

for mHﬂa&d B &t pndepundenly selcted froh. thpdp cén'élst\.mg of hydrogen, C;-Cs
g ﬁ@ %E§F§@PEZOOS/OS7946 R7 and R8 are

RN 11y QUYL ERRF IPIeBhRtEhRY B8 T HHYF oy rymo-, di- or

imykalbﬂ@ﬁﬂmoﬁ- di8omtritylloalk ¥yt i ﬂktﬁbhkylcary@y,a{dﬁ‘éarﬁ@@ b@lalkoxy

n trﬁ%{l%ﬁg%ﬁ%gzrry Xmﬁ%p %Qtelg)ltsn:y oglyglllf'l){l ; afpﬁﬂg yélg;kl;pr heteroaryla.lkoxyalkyl

al kooptdrialty R, @R catibe célized Ddoiyd Dspjrocattioty @t k@ifeheterocycle;
hetero Ikoxy, aryl oxyal kyl , heteroaryl oxyal kyl
arylé?éoxy I kyl or heteroarylalkoxyalkyl 5 optlonally

R7 anfs dRBnegizahovre with @és'pmtb ctcxmpbmrdmoa tmﬁbmﬂaar baay,ckeas sdlected

: . Wi th
rﬁgiél;)tg% ?}oﬁ% 9&1%%&% (r)]f d:n by fmc{nﬁ orf fpgﬁfﬁhlg%tlfte ﬁraﬁ B\%t?éreoky% theteroaryl,
eheor gdly $ubam!tb¢1 degroanp, comsydd,i nngnoobr epb;yl submmted @arbocycle

gﬁi&iwﬁ &e%s = ?%t Zﬁ er[? Ig.gjl gltogﬁsy i uﬁe%iec Y gl%dé’ arbmahc carobocyhc
S@PES syclrb@tphmyt émhera'ﬂsboowwenap@mwﬁg Fms@l ,al.‘OmAh‘etOEheteronychc such

Qs BaventBichfl! g‘b@:{z}{!}ueﬂﬁo %@nio gL %%ﬁgﬁ&rgn)))l NG, 3-indolyl, 2-
aromati ¢ carboc roup

BRipelayl Byaninolinyd &-lgﬂnzoﬂnea@m ﬁ;bpnzamzqﬂas?ewnamm(ﬂp cl-is@quinolinyl,
h b3Y, Cll-l's&ncﬁ%ﬁ hs_isamddy lbﬁﬁhz&tnﬁingln%c te’i)‘mt}[%m&ai F}’rtended to

enzof ur any -benzo¥uran i ndol yI, é
zmlu&a .awailqu nOB-25RIPIS | g fo? gcam@hz@pmrwgofr@n 3 1o 20, preferably
%'oﬁlefnwm(ﬁﬁ h8ms,2at RERZ ¥ Sfa\,zlglzl?ls a]-hétérgﬁyrhrkg&ﬂ stmegen sulphur,
nol i ny 1- |30|ndolyl 3-i soi ndo
2 &Pf*ﬁﬁ*ﬁy [oT " PHIRECR o EARRIES: 196 SR | ErovRS rnﬁi(léﬁ dfé‘EIYlt dhiepyl, pyrrolyl,

ippedliads, ammwp 3@%1)28&11&6@?%&&ofyl N@&azolyDlisARIM] Byrazolyl,
con I ni.n om t.0 rer.era
ETR i SR, et ik dheolmap e B Augering,

aﬁnmxaeg@n beAztxpdolyl, ber2blEAYI061 Ser@biufilt DAGe rexa:liixastrmcmae non-
r include furyl, thienyl yrrol .

Sﬁn?agf: F‘l&l?rﬁ ]?c Pﬂgs d\gl}%] 'Sa}'F no{-lmioglf%f Wn%c?‘ﬂr Jipgp y%.lch include one or

trmms aaterbgtd)ms mcmmhlyrbgem sxygaz of snlfur jpythaziog. yihe nnpyan by five, six,

ven r e1 rrlemBX E&az}lin ples p}{clu(geaf )Ex%.‘i){dr fltll a)éog){ettahydroﬁlranyl 2-

I osqul no ,  qul no
bamhylhﬂlwphﬂnyl -tBeahmﬁaczphbryMl 2—bﬁrphol(lﬂ'0|, énytbrplmhno 4-morpholino, 2-

| [ -
Qﬁxgﬁg H&]}ﬁF 3qrng§15rspﬁ&(l fﬁ"uol ljgﬁjoq.l on gﬁcﬁ@,})g%ﬁfﬂf%ﬂyl 3-

heter h are n-aro
rpyrrgkgdlwhl d;mlnemlmld e?--wpeamyl prperifiayle rZempmys ug-pipersdinyl, 4-

BJﬁenﬁl%g?mcsl ?-@ﬁ%ﬂdﬂ&l ﬁll{l\é ngtal?] ] &/E@@ g tglgg thle! sg}ge ﬁl@ﬂﬂlmg, then

, seven or el
i the: fidgatécal defimitiont woply ftorthayy Ideﬁnswmet A@dqwxabf uwlaanythe hgteroaryl or

heterocyclic groups are nitrogen containing heterocycles, the nitrogen may be modified to

exist in the form of the N->0O" (N oxides) and such oxides are intended to be included within
the scope of the instant invention. In the cases of sulfur contzﬁning heterocycles, the sulfur
oxides are also intended to be included within the scope of the present invention.

The substituents in the aryl groups, arylalkyl groups, heteroaryl groups,
heteroarylakyl groups and heterocyclic groups of the invention are selected from the group
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tetrahyrothiop
2- nor phol i no,

t hi onor phol i no,
1-pyrrolidinyl,

1- pi perazi nyl,

henyl ,
3- nor phol i no,

3-t hi onor phol i no,
2-pyrrolidinyl,
2- pi perazi nyl,

3-tetrahyrot hi ophenyl,

2 25

4-t hi o- nor phol i no,
3- pyrrolidinyl,

1- pi peridinyl,

4- nor phol i no,

2 W) WeA9Seihy |, 3- pi peridinyl, 4- piperidi nylPCI§2003/037946
4-thiazolidinyl. In the instances where X and Z have
dohkistifi @ BEh A28

1, aloRR m&lbl%lda‘f&%ﬂ | i oalke Sy, 'tx{Hato'aﬂEEng thioalkyl

a pl¥8§$ hgi& efinitions. Add ‘ional Iy, 'when t
‘}i’ﬁky etk OW@P*IH@IQF‘HGp aminp e CAAbYly gatgrified carboxyl,

cﬁfbﬁimﬂﬁ igodagtioRAMiAY Gh® Syanb. NKIoR ﬁﬂ[ﬁ%ﬂlaﬁﬁﬁé shﬁsuma\% fc!arfE diso be
in the formof the N N oxi des)

S§@?:‘ﬁdo 85‘2%@% EI9R JoRtidinge tP%U%%m?thvéi Gue alkifh bﬂp,ntnﬂpwemeﬂwxy,
faoapetioky,t helubmieﬂmiy,l Qyenlitorf. 4,9 iik@opases afkatilokyl Cus

t ai ni het cles, t oxi des are al so
DB T AHRE v Wity e oo Gaemon. .

z@koas@rlionylnﬂmmtﬂl.@ rsmpirdnemumarbw@mts 5 hlRyll XeC %ral/ﬂyl)carbamoyl Ci.

FBLRE S e i ioR BB EG 1t g B teony Copion.

[ nverThc: mnmahdos:elhelogmd bf Iﬂtemsélm @rafart of Gndtar substltuent, mean,
4 S2003/ 379 consi.s of ..h

‘319?8 Fgé&?%%magéngno S %12 o’xyonnélf hal d&?ﬁ(@% Slmﬁarg'g tertbs such

asrhahallknlahrk avepnt t fmchale kydnohaduatkyimamiogréyheiahlkyil For example, the term

19{1&2@' @?L‘.{é%lls n;e%lll an}n%ﬁldg)fn uopoln.l ehlgllé’f?%&%uomat% ?fnych%)roé)ﬁa'l, 3-

ester i oxam rocar
@?@ﬂ@mn%@m@ﬂwh&partlcular the substituents can al so be -

sel e e %rfnr ﬁﬁ?ltm& HEP yﬁﬂlfp ?ﬂﬁ% %{ lap | sg;f mcludes S{.['ﬁl 5ht cha:g and i

trifluoronet £ 1 1 Uoronme
PrRRFBPhIHEEIERR yuchons fprlmﬂoﬂbtl IgeoRps, s@pndary hlkﬂgoupe:ancstemary alkyl
KRANBveke gx{;bpsﬁn%l &ﬂ pORS Ms &Lfeéblyéllpktb{ lgah H:Bre S GltyRp to 4 -

al Kyl )-am no kanoyl am no, car boxy
eashBatie, Similaty Th&l 1?5%5;/ lkerbayd | aﬂ«tynylowefer@ -ussaturated straight or

BrdhdABD Mmréiooonﬁﬁﬁr@aﬁplékmﬂe foRl X¥d 12 I\;B‘réfg;lbl from 2 to 6 carbon -
al kyl ) car banoyl 5 al ky

BaPh a5y maises S‘éﬂhk‘}i‘l cyc}?g‘&ﬂokw{?%esﬂavad@ﬂkmyl gre similar in

adolo XMt Hate 4 18dsky barbohN@orhe EREnIEY oF s@liraftd hg@6drbol Yadicals include -
t hensel ves or

t of not her substijt
i st 0 PHBF e Ot PR AP iR i SR, seo-buty,
byomnibm (cmohe;qd)nfemyatcgmpr&aymuétwgﬂl hbmdlcfgﬁ Bfd BoiSdts of $or example,

hal qal t hal oal kyl

B3Pty Fe Rechh bl s e TEPARBR OF i i roves

irglude aninyt, oZ-prmpénMHecrbuyl f2-isopeowryl N 2H(butadienyl), 2 4-pentad1f:nyl 3-(1,4-
9 trifl b

et H PSP USROS .

&e mmesentfapplhication; Icwzlwkyd; T dsogintendddanonnémdé adaridntyd rgaouph @od other

S AR 6D BB ML IE o 08B GEERNY

their conventadnal s.qmsen @nd Sferpp ehqsc alkyly gmppst otaghednal theoemainder of the

A I r
BlofeRl PR el el SERRAO TR ELAL i ordedyh P Fheretore
trrmnevick ds dkoxyand thiealled perapiniag Allgylfrovieties angrfised arb@m Zttwbed to the
YpropaRiticaBhif rom 2 to 6 carbon atoms. Cyclic,
noi eties such as cycl oal kyl, cycl oal kenyl and

cycl o(aqhkrﬁqwbleaqugstglpemswgpch, qqn be used in the many carbon rings of the present

invention such as cycloaliphatic, aromatic, non-aromatic heterocyclic ring or benzyl group

include, for example, -OH, halogen (-Br, -Cl, -I and -F) -O(aliphatic, substituted aliphatic,

ar6> used in
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20 nature but have at |east 3 carbon atonms. Exanples

of saturated hydrocarbon radicals include groups such
as nethyl, ethyl, n-propyl, isopropyl, n-butyl,

t-butyl, isobutyl, sec-butyl, cyclohexyl,

(cycl ohexyl ) met hyl, cycl opropyl net hyl, honol ogs and

I sworog/ombze f or exanple, n-pentyl, n-hexyl, pOrbs20d3y0B87946
n-octyl, and the Ilke Exanples of unsaturated al kyl

r n in e crot
GoRD St b 808, Bt SRR e bl o gposivuted aromasic
g8ui)l -@NZH‘IQE I’I-C@@I'én-wm Elﬂghpydtl,c groumrw,bs&-npdsd) pmmahc, benzyl,
r SONELS.

SRS By Ml Sl pORTe s PE LR S provm. -

Nealipheatic uueuzaobahwmtgd alyﬂwalumsbeazbd &ﬂhmnted [henzide phenyl, substituted
al nd aI lthig. . .

PR 8 e of Aol Gl Blall o - CBO OB AR Tut il onacec,

hmiylr shlestituted behaé»epinIy subgtited sphenyla etoadtic ©r tshistituted aromatic

of Il
R, NEoHE CONRLTHE M Gk a6 KOG AR suBfiuted benay,
mwefsgb%tute@opheeﬂn@rom@h og ssubstikutedy argmatict lglogpDk y$H, -S(aliphatic,
I e b t d
R R R A G R L R
sipisttuted gwmetc grvRanE AHHE= nAspRstifeted yoe-aropgtic heterocyclic

kb £ 9enBlic tgAGip o GGitic grdbp&ak laRB KW Rfphatic or substituted aliphatic
cycl oal’i phatic, aromatic, non-aromatic heterocyclic

|g¥°H§ B Sb‘é"ﬁ%‘?‘l‘t ﬁrSB‘BPBt“tqdr?@Wb gealighafic @R'&’fﬁtﬂ“eﬂs" hape a non-aromatic
h&hﬁmc (cmBr lix:nzﬁl:I substitutdd) Berrzfl), ardmlafit 0P Rdslittited aromatic group as a
substituted. al i phatic, 17 WO 2004/ 050024
W?‘WOOS?“@%“?@%“%‘EW%‘I" hetanprytiic it oz h1ve Themsy SNH or
silodiphitie] %ﬁlmﬁhﬁﬂ yilbstitafed® afambﬁlc abupd ﬁﬂ@ 511btmtr1]@d A§ubB@hted aliphatic,
roup),. -CN,. - . .- COOH, - o NHCal i phat i ¢ gr ,
SRR Eotis; OAETCTOHIF Dot HOE R Coae Ba Behest eroup

pbnemvbmomjbatonbmbeukughenyl aromatic or substltut ed

.ar Omatl“bg ca% ucl?g SUlsbtlt IsI cfggr?etd b& %r i HlPﬁndg’dL{E %c'h.fdg c?goalkyl of 3-10

I phati
%utbgn lattoms,auhd quyti@rwlti mt&md@t brigigo syssuis satupln at emibtanmy_htaldmantyl
- lo[2.2; 0 tugt a2 so be further
%8%? 2 ' é; B%Zéi %ﬂ%ﬁ §1Hb§tde% e ﬁ‘l't B aksh %
phbﬂmwted i RheF10c3wle a5 RSt g sueh ORI pyrroligiyyl, and all those
gﬁ}l\gﬁg, gg\!)g aliphatic, substituted aliphatic group,
benzyl, su ituted benzyl phenyl , substituted
pheny Specificorramples of Rssibstithentstineludes ohenyl, eyadiadp)) 4-m9)54pheny1
-3l PfRh1C. Z-méhﬂpﬁ{ehﬂmmoﬁl)ﬁ}ﬂ t 'ﬁbroﬁl@ﬁha@l 4-chlorophenyl, 3-

substltuted ben substituted phe
SRR oS RG- HR BB By IgieaYp-afigrometbylphenyl, 2
leI'@-pyﬁdﬁUbﬁf)}‘rfdyi ed. rﬁB&Fbx?-TSCWBHﬁC ﬂ@ih@i;% YolidyE, 34-

- bt &y
rlntg1 enzylic aromati ¢ group.can al so have
Y

FT}:?H‘QHP&CW %Gbgrwhemlea %ﬂ‘f"&l‘i%ﬁ“?yl &H‘Eﬁffaé&]pl “¥s 3afluorophenyl,
subfé&lbimmyl ﬁnﬁmbﬁﬁﬁhédyl eplyraihkzy &1 ogynaintspﬁatﬂ@etsylpﬁmm 2-y1, 6-
can al so_have a non-a cyc 1C.ring
pRFRypyrdin By |qt‘l!i‘P]é‘H4ﬂh r%zv?thyla}%wg@bl & 3§u@3§lﬁhﬁ/h’c%a¥m01 1-yl,
- ﬁ{fﬁbto(v‘netﬂiy@bléhyﬁs ®B uﬁmb@fnbmy@nényl A famﬁlﬁﬂhwﬁ@aioxyphenyl 4-
non- a eroc can al sQ nave = =
B hSTD Ll bons il ) rgtoP it GBGn-25T, pyridin-
aylp N@ridin-4gy10 UPnedSlpPridiniBSL, i Busditiyl-pAidinDst,i buhellylpyridin-2-yl, 6-
AL ROALY Sdin2-y1, 6-methoxypyridin-3-yl, 6-methylpyridin-3-yl, 6-ethylpyridin-3-y], 6-

isopropylpyridin-3-yl, 6-cyclopropylpyridin-3-yl, 1-oxidopyridin-3-yl, 1-oxidopyridin-2-yl,
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substituted aromatic; substituted non-aromatic
heterocyclic ring or substituted benzyl group can

have nore than one substituent. The carbocycl e
susbtituent as defined by R is intended to include
cycl oal kyl of 3-10 carbon atons, and bicyclic and

mYYQ 2084/e5P02¢ bri dge systens such as nor bor nanBT/US2003/037946
adamantyl 20 and, bicyclo[2.2.2]octyl. The carbocycle

"ﬁé’ﬂﬁ&ﬂh&ﬂwn% (ﬁl%&ﬁﬁfnﬂn%@ﬁb&@?&]@rtgﬁ a(h]%ﬁrhgﬁn-ﬁ )y ctar%%r:)yd) %hﬁajﬂ 5-

substituted Wt het er er oar

* Gromphplin-frylcarbpnspwidint2ngl | éf(mowhohwmubony@bmmundem “

ﬁfetﬁﬁﬁ &azu§ﬁ’ %béﬁ&yﬁ?@@ﬂﬁl %%3%&11 BH‘QIEW s lpent ?aﬁo‘ﬂ%dﬂggﬁ 6-

eny pyrl
pﬁeﬁr;&meﬂl%yrmthxl)pahénﬂyl A« bhyhogshbmethylethy)pyridin-2-

r)(dmetlﬂvl Qﬁ&ﬁﬁ Bé@rbong’lp ?lo Q—rlgc%'icﬁ)s %ﬁlﬂh\é&bonylphenyl

trlfluoroneth

“zteffr‘?urx %%ﬁ?é‘qulpgmhw 42dlwetbﬂmp¢@élwvl-w@niﬂyr i Of(agetidin-1-
ﬂ)cﬂﬁbbﬂlﬂbﬂenyl& Rai- '15y1ﬁ¥rﬁbrg'l/ﬂhenﬁ tﬁ{nﬂﬂfﬁ%hﬁwfch‘ﬂgﬁﬁphmyl 4-

4- et hyl ened| oxy hen | uor
@JIP%‘W?%\OW -mq-tmﬂghea&lm 2-mpethyl-4- gnqﬂp vigeyhesharyDphenyt, 3-
ﬂaetﬁﬁmh@iéﬂﬁl'&ﬂﬁﬂca:b&rylﬂjﬁﬁéﬁ%(y ph@méthylﬁﬁiﬁécdibenﬁ)-wmemylphenyl 3.

d 2- 6-
re Q’?’F?‘éi’%l'ﬁlcg‘% )é)@ %)&i g ! n ylanunocarbonyl)—3-ﬂuoropheny1 4-

B2, H,etd‘mﬂorcbeﬁkypmaﬁkboﬁylyﬂhcnyl 3-ﬂuoro-4—methylammocarbonyl-phenyl 4-

d t -
S AP YPEREY o Hr Y OO by | 3-dimethyl
&nﬁemohylbmel dﬁmmwhocaﬂoonmaﬂam@mhyl 2-methoxy-5-methyl-

pyr| b%%agﬁng)log? tgpl OQ epgnquogé&qn)ﬂp -|(morpﬂc_>h41_-1)|d)-pyridin 3-
1 réediingthpigmindpynidih-3441, @smﬁﬂy}dnnmymdi&m 26-{pyrrolidin-1-yl)pyridin-3-
gl g%%(ﬂ%pr%' Jra)pﬁnchl —yl %e ){yﬁ%)l(cﬂrp Xlryi %(E é'l%o%)ethoxy)pyndm 3-yl, 6-
&b&ﬂyd)rpgthqxa)mm@nﬂyl @(ﬁ%bpﬁbwbtpgwywymhnﬁyl 4-iodophenyl, 5-

YRR ARG St {1 SRR ARG ettt e,

p@?ﬂU@@@M#@@%&@yﬂ@dc yametbilemippcarbonyl-aminophenyl, 6-(1-hydroxy-1-
%1 (r&ﬁh%, fHH&rP@ 91a& QP H% r))x;pf' ﬁﬁ%kf}emyl)-phenyl 4-(methoxymethyl)phenyl, 3-

| car
(ﬂﬁgp eﬂﬁxy;ne}my ahmhw ) ﬁ;@m@m gmyp)phenyl 4-(dimethylamino)-3-

@méxﬁpﬁeaﬁol 1IHJrndzzbﬂL52§11f bpﬁ}!dr@pm inGlhz%l 8: lyV | 2- r&ﬂ&ﬂm-mdazol 591, 1,3
nethggylpera yl - car bon

| RSl y 1 pgpr OB L B-pzoi gy, 13
QM&J&QDWU - Qﬁreﬁm)(}carb%nflﬁiﬁﬁmbﬁi(y ﬂﬁfﬁbﬁ‘%gﬂ pztfsb&bpyla Wthiazol-5-yl, 5-
éﬁ hy ? nethylethgl)pyrldln
ST LT A AT LA AR R H R
%ﬁrﬁ)@@b&@yl Iammmp@yb Oﬁm&r&h@r{ﬁﬁhnocarbonyl -1,3-thiazol-2-yl, 5-(pyrrolidin-1-
a O- Ccar en
ﬁ%‘fl%tjj ﬁ?’r?zﬁni‘)géi]r bori‘lﬁ%ﬁg F‘%l A5baz el PYPH:)3-thiazol-2-yl, 5
)éh])ylhﬁﬁlbﬁﬁlydnﬁ'he BYhiazoft2{ynys- ;mhyldl mmihzalz}ﬁash@wl pB&ydol-2-y1, 5-
nor Ol | r en
?‘éﬁ&( eS;hkryl éﬁ]—tws%oikﬁrg gr(? )‘1% ﬁy}egmﬁlgwp -1,3-thiazol-2-yl, S-methoxy-
znammhwtmézoqm Sy apytidgd)-t, anmmyiz ¥h lquy-ko:hd&- -yl)-1,3-thiazol-4-yl, 2-
R —
rie?t -thigkzol45-{1p Rr(pyotolidinsl-ll)-¥ B ebindpbHiyl, )bhthmwl—],,3—thiazol—5-yl, 2-ethyl-1,3-

R T RN T e

F-methonyomethyld 3eirazotisrd.c -isanpll-1 3Heiazdl-5-y,- 2-ethylaminocarbonyl-1,3-
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et hyl - am nocar bonyl - 3-f | uor ophenyl ,

3- net hyl am nocar bonyl phenyl , 3-di net hyl -

am nocar bonyl phenyl ,

5-di met hyl am nocar bonyl - 2- met hoxyphenyl ,

2- met hoxy- 5- et hyl - am nocar bonyl phenyl ,

SNK¥PMP%hi nocar bonyl anmi no) phenyl , PCT/US2003/037946
6- (nor pholin-4-yl)-pyridin-3 15 yl,

thfhz@it t th@ffbﬁkﬁﬂ-ﬂy’hﬂib@nﬁ)—yﬁ-ﬂuazol -5-yl, 2-(morpholin-4-ylcarbonyl)-1,3-
thgiz?lpﬁﬂlr of{%pwdj{bs}b%-w?léy ){ll,_ 32- (QYQyndyl) -1,3-thiazol-5-yl, 4-methyl-1,3-

mﬁz&yz:ylopn@pwnmm 1l rﬂayﬁmiﬁin 591, et hyei@y iyl Np@rdddin-4-yl,
2- 11 uor oet hoxy) p r|d|n ?
P (ﬁ?“-aﬂh RFBEY )yZ %WWEH%}P' ¥l 2-ethoxypyrimidin-5-yl, 2-(2-

fiBorbethoky WPytitaidid- _wivr olet b@gm)y tpbishidehi- 5Ly13 yI 2 ethyipogaiahenyl ,  2-
r rao ar bo
g 2O OY | ikimigin 91, 4-Gyrimidin-s-

yUph’éﬁjithl&B%m&-ﬁ)pﬁyﬂyl Z&({D&Iﬁmﬂi}ﬂql -1-yI)phenyl, 4—(morphohn-4—y1)phenyl

SMHE# %—tyﬁw%ﬁplgfﬂyg é)tl?yrflelglyilnﬁdagal(-;' yls] eny(l)xy 1 29—-(4 6-
détnefhiyipyyichidiacy-ylplisaiyhy | eﬁ-lbydrr)opyrhﬁny-lyl .5-bromopyridin-2-yl, 4

(xglftﬁ{sie g@ﬁiﬁﬁ%%Jt ﬁmlgte_’aﬂé{xﬁithagsulfm}yl)blphenyl-4-y1 3'(methoxy- carbonyl)-
biphérdil-Art, Fy(2;3adihydnd-pAcagdodiodinGelilipberty)| 4hidimetyl3umino)-biphenyl-4-

o ERNEB el o GEhranion, sy, 404
bmyﬁdlntﬂﬂla&(ﬂ—acztygnheny@pmdmw-yll 533{dqmam1| amny)phenyllpyndm-Z-yl 5-
L?&ﬁﬁsrpasagﬁgﬁh@mﬁmm 1 - 15 B-¢Ring7QhtoRy)phenylipRidin-2-yl,  5-(4-

I azo
rpetiioxycheny) paidio?ry). arf-@oyethoxg-phenyR-pyridig2pyl,  5-[3-(aminocarbonyl)-

eﬁﬁfﬁ%&ﬂpyl 1, 15 &ﬂ@r@ﬁl@nyﬁ)yﬁ&n-ﬁlzg -(3,4-difluorophenyl)pyridin-2-yl, 5-
yridin-3-y i azo

|
g‘g(%ﬂbmmﬁolﬁ xlipdafhaz?wgh p-¢: I@“{Yﬂﬂlgﬁfazgl“s/ynp}gdm’%yl 5-(1H-

%’ﬂﬂzﬁ%‘?ﬂ?ﬁﬁﬁ%'—% yil, 3- 64 %%fman Ylyl)pyridin-2-yl, 5-(1,3-benzodioxol-5-
di ne Ian1nocarbog%

T SRR T
g)@h&xlz -, 8«1, %ﬁ&@i-zgr)?';m&r [ QY R-thiz3-2-Y1)phard, - 52<1y3-ﬂuazol-2-

A A0SR B byt el b gy

ﬁmd&zysldr-ﬂmﬁeintwh 1, 8phdiypgdin-2yY| , 5-(pyrimidin- 5-y1)pyndm oyl 5

gyﬁg%gﬁ@%x%{'e@ li?%g%/l ?)%agﬂgpylggenprﬁpyndm é’ yl;  4-(1-methyl-1H-

PnidZopyyi)hghyl; 4 (BHiinldazodl-yBphehyl], 5- [2 (hydroxymethyl)phenyl}pyridin-2-
-(pyrrolidin-1-yl)-1, 3- thlazol 4-yl, 2-
rpholin-4-yl)-1,3-thiazol -4-yl,

2~ tshyymelhyBbipherayk 6lyl, 5- (24 [(dirfetifylashiyolmoshylipheayl inpridintiyal) -

t hi zoJ . -
% [?% et'hq ( ﬁmefflhy')l/]f)}phinyé-dr tyk g-zﬂélf)rogie%ylpyrazm-Z-yl 5-difluoro-methyl
ymmw SImBﬂwllpwazxo&-ﬁr i}lmethzlpmmrylm-i-yts 2-flugromedhiyl-pyrippidin-5-y1,

% (%fﬁ}é)?c{)rﬁ kl‘ly%ggﬁx}dl%{ %r{/‘i i;%iﬂ%}o az%f&lgm:ﬁ% 55y1}’b -cyclopropylpyrimidin-5-

21, rretllsmhquoifé-whw q_n@ﬂwhqogxza@pl Syly| | -ﬂuoromethyl -isothiazol-5-yl, 4-

wl .
i e

Yicerperyphendl.n- 1- y#-Eripasding ylcqboyylt)rmea&lm 5- ﬁrﬂuoroﬂpyﬂohdm 1-

%l&f@ﬁﬁﬁﬁ%ﬂylp 41y|30 t@’{] @%Mld)n‘s ﬂ-yﬁ:‘arﬂoh&lﬁ%ﬂhm@')ﬂ' 5-(dimethyl-
ri I'azol

m@pﬁ§?qy89yr)d“l'2ﬂl -t R E@egholi: -yl-ca@omélt)-ﬁwdnilgl quinolin-4-yl, 6-

t hi azol -2-yl, 1, 3-benzo-thiazol-2-yl, pyrmdin-5-yl,

pyrinidin-z-yl, pyri dazi n-4-y}, pyridazin-3-y|,

pyrazin-2-yl, 2-nmethoxypyrimdin-5-yl,

2-ethoxypyrimdin-5-yl, 2-(2 5

fl uoroet hoxy) pyrimdin-5-yl, 2-nethyl pyrimdin-5-yl,

2-ethyl pyrimdin-5-yl, 2- isopropyl pyrimdin-5-yl,

2-cycl opropyl pyrimdin-5-yl, pyrimdin-4-yl,

4 (pyr|n1d|n 5- yl) phenyl, 4-(1, 3-oxazol -2-yl)phenyl,
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5-(pyrazin-2-yl)pyridin-2-yl,

4-(1-nmet hyl -1 Him dazol -5-yl ) phenyl, 4-(4, 6-

di met hyl pyri m di n-5-yl ) phenyl, 6-bronopyridin-3-yl,

. 5-bromopyridin-2-yl, 4 10
(nethylsulfonyl)biphenyl-4-y|,

3WO 294058025 Ul f onyl ) bi phenyl - 4-yl , 3'-(nethoﬁ¢ﬂU&mBMﬂ%6
carbonyl) bi phenyl - 4-yl ,

Qinhtygr foﬁho?ghggpl ﬁ@ﬂ;ﬁ&\ﬂq?’ 91 yJ_ cii)me%]% -aminomethyl)phenyl, 5-
(dm(e lﬁmmowsgxyppwmzryll 4- 5( @i-mgyyla!MOcakb?ﬂY))ﬂhamyQ-yl 4-

R e

(@vmeylaptinongrbony)) PYréﬂHn3 XLyI4—(45hydI0xyp1pendm-1 ylcarbonyl)phenyl,  4-(4-

1 | | 1 ylcarbon n- -
S SO e
Wméﬁiyl ylpymrdl)pocr@myi} phenoxy, benzyloxy, 2-thienyl, 5-(methoxy-

émﬁﬁ)ﬂ?hﬁ&%¥29ﬁeny|) pyridin-2-yl,
[3- (am nocar bon henzg pyrldln -yl
=1

S o HoR B apE FytoUE i, BLggpropyl-L-tidsol-5-, 2
@aeﬁr%xfm&'ﬂ)fﬂ HOERDBESYI, 5-@Méthd§dyﬁle@1ywl;3 élazol-z-yl 4-(pyrimidin-2-

é 5- di met hyl j soxazol - X
m&l&ﬂﬂhéﬂﬁwmmn#bmiw apd %ﬁwﬁmyaxewyaemdm Byl 11

pyr azak t4myR,) dr R JbRL2andl Bg are cychzed to form a bridged bicyclic system

0oE, 5 BereBrues ) 4R i el the pievelel2@ ke ypem and al

phadicl fhims! thetedt; Qdaﬁiantyﬂm(iall1§dﬁidﬂi)t|fbdnﬁhﬁﬁwf‘vﬂn&| may be optionally

%{b{t%ﬁt%i &glz gFtechygz% él&#e%%rkld Iégfgfox¥ amino, halogen as well as those

éhbétikuéitstthatm\ﬂ& deb)ephﬂébjales sirh(at ,3-Cshill@z gl haldgen, haloalkyl, and all
I 1 3-thiazol -2-yl)pyridin-3-yl,

é‘%ﬁpﬂ}éﬁ 'c’l%zoeﬁfe pyrldln 3-yll, 5-(1H .

im déﬂml teftn \Rs) r Rd fare- Qclded 6- ﬁgl’[gnylbpgrge'dd'piq:yc&; y¥stem having a
B&xpl?élrrlﬁr g}loﬁb 3):r %’ g«%%;?%(% %Jflgk:t%l]' %km tﬁé group consisting of N, O and S is

Suqndecatd inshule rorpshEnyid) By fhogé stableybridged @ystamst haying| also the

E%‘gaél% éi%f(%%é)‘})rrg{aﬁ§y’ghe 431&1%%'/ :qegllﬁ)?ilghil]% éﬁlbgmalenl) ' heterocycle,

hetereppryly bxdrertlnghing ly|as Auoll| as those subsntuents that provide stable
%o{c%ulgs( clichest I'@ﬁ ALY, rH%IoFéH ]thBﬁﬁyll }nm’ﬁll thoks Gib¥tltuents as defined
-1 (di met hyl an1no)nethy | bi phenyl - 4-yl
Bhﬁﬁuoronethylpyra2|n 22yl, 5-difluoro- et hyl -
pyr az{her?RYdnd REthﬂﬁMérﬁWﬂ@%él&:tgd f¥bm an alkoxy group such as OR, R may
-met hyl pyrim f | uoronet hyl - %r|n1d|n yl,
be P e Hiey E10UR cHpsisrive of y> but-2-yn-1-yl,
%yﬁdmfslyl&ﬁétﬁﬁeﬂr@dxpiﬁd mdsiy n- 5- yl
3- %f lHolrg; ggt%/e:we%é cgtccg |the compgunds Iprso(\)/}dgé tge abovg formula are meant

Jo _ﬁdclflﬂé Qﬁﬁ’fnhc}éumta&l?tabde@rllﬁlb sﬁtsybr,odﬂlgs thereof, enantiomers, diastereomers,

di nret hyl am ar bonyl ) [, .
e_lc(ewéc(rﬁ% tﬂed%og mﬁ{ﬁ e y c{n—ciys(%}epfﬂ%rrsr ﬁn_l%phous forms thereof
yhaaﬂhmﬁﬁkhmhenyl 4- (plperldln 1- ylcarbonyl)phenyl

2 B0 LR o RS RER LR Mo s o e v

anpaods baity| argpprepaediwith ydiatively nontoxic acids or bases, dependmg on the

5- r in-4-y] - - Dyr L diA- 2-

Fat FRRP RS s sl BRI uc3en Forrames of o
ras¢sks igMgytianchionta@-rylatively- geidisr fpagilondlitids, hsepyiditiol salt8cap| be obtained
4- (di met hyl - am nonet hyl ) phenyl , 5-
(dinethylaninonethyl)pyridinb -yl,

5- (di met hyl - am nocar bonyl ) -pyridin-2-yl, 4-

[ hydroxy(pyridin-3-yl)nmethyl]phenyl,

6-[ (hydr oxy- (pyridi n-3-yl)nmethyl]pyridin-3-yl, 6-

enzyl, pyndm-2—ylmethy1
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(di et hyl am nocar bonyl ) pyri di n-3-yl,

4- (4- hydr oxypi peri di n-1-yl car bonyl ) phenyl, 4-(4 5

nmet hoxypi peri di n- 1-yl car bonyl ) phenyl ,

5- (4- met hoxypi peri di n-1-yl carbonyl ) -pyridin-2-yl, 6-

(4- met hoxypi peri di n-1-yl car bonyl ) pyri di n- 3-yl,
pMEPEIKPS00REeNZY| oxy, 2-thienyl, 5-(methoxy- PCT/US2003/037946
nmet hyl ) -1, 3-t hi azol - 2- yI

g coRRARE Qb ﬁ]euﬂ‘alyft)ﬁ@ %mﬁou%%} {25 Uttt amount of the desired

I sopropyl -1, 3-t

b%f‘%&%@ﬂ? |afu1@b1@,.m¢ﬁ sgkvgm. Exa}nples of pharmaceutically acceptable base

a@dlﬁ&%ahﬁiﬁﬁgé Mu)n ﬂ)otgksitum BAQhm Zithonindk, ()?{Julc Mo or%nag‘?lgc,lum
yl ) phenyl , rimdin-4-yl )phenff

85“ (Gt ﬁ@aéyn@lth P $PIRAUAds20f the DFdsent timwentiqRacaatain Riptively basic

fﬁiﬁumu% 280 [d&H& éa;@ Gant B bkl PoPEdSReE Bk %&&ah orm of such

system having an ethylene bridge Is I ntended

CPWE?"{E’S% With @ fg:w; etPng og}l'sd:{eyre Arigh githen nept oF |1n a suitable inert

sbIVEHTER L npleR rdF%hirHﬁcEeﬁﬁlfally acRpRAE Whid a8 Laitk BRIRE 'tlﬁ)se derived
forps thereof whjich be optionally substi.tuted

o WO{%PI@P&G%}(%WW’@F%M% TOTIHG, citF%qarbopi phgsphoric, partially
nadigen [ﬂhSSthﬁd adfdls,! Eﬂﬁﬁlcl a&i&h?t héutiQtes Suliefic, pﬁfvﬁfbxg&c or
ta Sle nDI lﬁg iu g% alko§§) haloq
ENE 8’1°R§/‘I‘°‘ Ay the ke, a5 s é‘s (SEIES defsesh FE0m, ety mpjoxic organic
aatdo Vike acBhe ;tr@imd?&oanﬁchﬁmame maloyie] lbei’;ﬁcdc ts@eclid, ButRric, fumaric,

R Bl Y orben ASt PR, R s o s e

lﬂ(eaMslo Bcluded drebattn dbzﬂmhm)adlmhtldf& a[’gﬁﬁatﬁx{nﬁaﬂb)dlkeﬁdiﬂ séits| of organic

0B TR HhRead) pEERGRY oS el RS cBa shsts seramayt of e

Istsbnttxmteuﬁ@dmw ctohtaineltoer lasxy (ah(EaCIdlhﬁlhﬁfoﬁﬂﬁfe;’ that dilpdrtiexgoimpounds
&1BL B et g’%§ﬂhe§§as¥\§ll leidSialiNosg, substi tuents t hat

provi ecul'es such &s d - C5- al koxy,
hal odée pevial foamnkefl the eompounds of tegeessntisientiaranaysbeasgenerated by

(gﬁtabtﬂ%d(h @5?(%@1 a Mglseif aEiZl add goﬁﬁn%&ﬁ P ?ﬁﬁ&%ﬁ@ M e (étrng%ntional

sel ected froman al koxy group s
Bamet 11dg rrreghiorh of gheoegmronnd ﬂ@ﬁetsﬁgor@fchewanous salc forms in certain

ﬁ%lcg de’f)eﬂaeé/ |smch*%§ E@Wlhty Wﬁdlg'sglvgnty Ibﬁﬁﬁﬁ%lse the salts are equivalent

yl met , propoxy and et'hoxy. Unless

g‘t‘\‘?eﬁ%“&@@ﬁﬁ% aqrwumi for the gHpeRsh BIthoPBRENIBYENHGD. t he
abOVQ&sfxgi’téﬂUiba\l/e?&&néfﬁﬁ%E coﬁ@?dﬁa@bﬂgs pREGE tme&iéhlpa@slsisycmm or
accepta saltls prodrugs ereo enanti oners

SRSt grhon Stoms; (4Bt G T AP PRSRBGhe FierLess iefgfgomes,
fhREiC iSbrLand ShidRtifiial Eptical iEEnera 4D kP fhSed @riFRentdha®ed within
ép and Ivates t hereof . The term pharmaceutically

Eé%ﬁ?g %W§§PV§“W§mheant to include salts of the
act i \Sdme®p ﬂ%QUﬁﬁt&nﬂd’bﬂf&mﬂIaﬁ Hbgﬂﬁéaﬂ @xixd ﬂli}] GndoBlarll fdtﬁlls ¥s well as
Cc aci . Or. as , endal n on e articul ar
S o i e v B ORI e chabEied P it t
Wselvaed rfpxmsnzdﬂ ©f iithieed o6 ®6 @Rtompavsed twitih G@MNdcapeNof the present

| n
élglen%g an?c?]ole %ogrflfi% tel p%]sgrllt mvcnfS on 1?1%? eex1§ 19 n‘iult?ple gr?stallsne or

amorphous forms In general, all physical forms are equivalent for the uses contemplated by

the present invention and are intended to be within the scope of the present invention.
In addition to salt forms, the present invention provides compounds may be in a
prodrug form. Prodrugs of the compounds described herein are those compounds that readily

undergo chemical changes under physiological conditions to provide the compounds of the
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WD 2004/ 050024 PCT/ US2003/ 037946 by contacting the
neutral form of such conpounds with a sufficient

amount of the desired base, either neat or in a
suitable inert solvent. Exanples of pharmaceutically
accept abl e base addition salts include sodium
p&%g’gi’(lﬂ’ﬂz“ cal ci um anmoni um organi ¢ ani no,PGIFUS2003/037946
magnesium salt, or a simlar salt. V\hen compounds of

ﬂr&@ntgﬁ\%ﬁﬁd?lt AH&M@(&I& OEEO&"?O%t ?1!1 Be co%I g ed to c%r%% l%ltd.glolhtéla present

functionalities i on salts can
ipyentiem by chqnriep! ton dioshenicad | metiydmin fn sxeive eavinmoentd SFoﬂVb)tdmple

: Iﬁ‘ocﬁﬁgs chif heiiwl erted% th Q&P@ﬁﬁ{jsj’ o?&( igés?ﬂt m%lexﬁtn) when gltaced ina

in a suita |nert
tﬁﬁﬂ#ﬂﬁ%@é ageh @moyr vithoreitalild enzaot of caddlcﬂlrc:agersal ts

i ncl gy cohiRakds e the, %‘gsentf 15%!)19%%%1‘%&%8 89 k& of ways well

hydrochl oric, hydrobromc, nitric
kDRWE JA e skillsd ik thg Ry of rrsganica Syntheels. pho@phm ofc3-awindpyrrolidine

ifitdiohddiakes .calP B¢ Lbt@inky frﬁﬁ%ﬁﬁlei'&eﬁ ‘%\ﬁws fadTs glﬁhesmglij ﬁghé) q’{q e Gnethods

or | 0 phosphorous acids and the |1Ike,

desrived HoSohgmes | Poﬁﬁr%tqavé‘pmrﬂ*@ﬁr%ngﬁhmclfaab,qxdbtc 1-4

dah KBe agmhdsized Wtﬁ@ﬁgo Mot rbraGRYE W5 &hyd@!lﬁ-'p?mlgﬁlc%bfylate 1-1
ensz) suc% suberic, fumaric mandel i c,
@ c, het -1 gsing | anposigant, jsuchy #%qublor@ewyt@nzow acid

@armolfsuowmmlyaﬂ@wbﬁl@glw&h b3idflaikt or lsbdifm 25¥de Provides tert-butyl

ncl.uded. ar.e m. no, aci d ch as arginate and
R Dl P ek bonalet A e UL ot

hyd:cggﬂ))aﬁ)hdmell {carbeyildis 1-3NHydrBgenktiok @isingarch@lykt sepfsd falidium on
rggor %lsdl h?r ‘:f'llﬁlp resent |nv§l ion may contain both
FIROP O Bafigdidnhydroxigle produces comppyndd=4., ot al | ow t he

conpounds to be convert8cheme d either base or acid

addition salts. The neutral forns of the conpounds of
the prggent invenBéon may be regenepat ed by Boc

cont agy i nd/OPRA s N VIPNH2/BIOHARIE or _BICi cHa#RuitDH)S 0L i Ng
t he @ntcygg |0rN pventg §al Masaner he
par en ormo M | ff omthe y OHﬁz

salt farns in cer{gl n PRySsi cal p_roperti es, sueh as
solubility in polar solvents, but otherw se the salts
are equivalent to the parent forfBehfH.-Nae conpound for
the Rng$ess-Phminba- @a@ﬁ%ohmy@nea:%kyxa&% @eénqﬂ s Bed

sonme. of the c oun resent inventio
PrRestag rotopgl PB. ingffin Sa@ym%eﬁmxeﬁe%wéwza{ %Pasrr%frwerapxylate 21
ﬁﬁﬁg Aroxjdafisudhcly Bl CPBRORTSW e dlHying @Fed R vAth ammonium hydroxide
t er eoner geonetric isoners and individua
RSP ReoTPaTHe

EomPe are all intended to be enconpassed
within 25 the scope of tHchemesent invention. Sone of
the conpounds of forrmula I, Il or Ill can exist in
unsol vated f as wel ICI:bas sol vat ed forngz | ncl udi ng
hydrated for B~ MoPEpene , NHiGH/EOHNetibed filorns are
equi val ent to Wat ed formsand are it ended to be

enconpassed ‘Wt hi n *the ope of the preé 2
invention. Cggtain conp ds of the present Wevent i on
may exist in nultiple crystalline or 30 aﬁﬁ?phous
forms. In general, all phy5|cal forms are equival ent

for Uhg.dises: daRbENR Ahado RV [ S320L L Dus

and are 1nt en ed ? E]g\n‘g? N ﬁgl“g%eocan B of “°t'he lsb?do%sgﬁ fhe
peguense pethned in Scheme 3. Reaction of the intermediate 1 3 with N-
(benzyloxycarbonyloxy)succinimide (CbzOSu) gives rise to 3-1. After alkylation of the
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In addition to salt fornms, the present invention

provi des conpounds may be in a prodrug form Prodrugs
of the conpounds described herein are those conmpounds
that readily wundergo chem cal changes under
physi ol ogi cal conditions to provide the conpounds of

t Y0 200405082¢ 2004/ 050024 PCT/ US2003/ 037946  pr BGRAUH2003/037946
i nvention. Additionally, prodrugs can be converted to

hydeox gl uithsan@fky! R dPiBHERBE umhPNEAR! ihe Bergyl aﬁg' el F%@Lps%e

removela%nhcdz}l nmet hods in ggl ex-Vvi vo environirent
ydrpgeafiqndsing a paljsdivey Gialyst welhdsdiatladipm hydroréde to give

mammmﬂfdlﬂchfnm@é‘s&iﬂfortnmé%.i on when placed in a

transdermal patch reservgl vvitﬁh a suitable enzyne or

chem cal reagent. 5 The coﬁ%rgﬁ ds of the present

i nvention can be prepared in a nunber of ways well

known to & skilled in B%¥e art of organi ¢ $pat hesi s.

A vari et 3-GRPPbpy r #Ohi di ne  RXmNaBr medi can be

obt ai ned )frjom cRERBIFCI @) sour ces qiyrsynt hesi zed usi ng

the netHthds Nrescr i beddi n @sdosaes 1- 6. t i - Baytnz

t r ans- 3- aiidno- 4- hydr oxy@ytr r ol di ne- 1| - car boxyB-ate 1-4

can be synthesized starting fromtert-butyl

2,5-di hydro-1 Hpyrrol e-1-carboxylate 1-1 10 (Schene

1). EpOXI dation of 1Bd using an oxidant such as

m-chl or oper oxybenzoi ¥_aci d (mCPBA) fol | owed by ring

openl_ng_ﬂa/_':t’?é?_%énzyl m ne or sodi um azi de provides

tert - but yMeOH

trans- 3- benzyl am no Hydr oxypyrrolidine-I-carboxyl ate

or tert-butyl trans- % azi do- 4-

hy dr e)tppmtivedy, alitylaton at ¢-hydroxydredyerolidite canbel bg@plshediking the

spuch as. pal | um on
HEh PR AR B iimet 80 BB G Bttt asb P&l lndiapy siotason
BtS‘E argdieyl B@h@ie UB@&:SON@PBA{dnﬂeEm et/ pEb Dk tieef thtepmetliatd2y- P téatdhent
N 45526 A4 0/ r.ef _
N 1- 1r2a]c_:?;f25ul_ 3 1&%@{?}@%%% ‘ggnr?‘z";‘/‘lds of bl 41a10
t rans- 3- am no- 4- hydr oxypyrrolidi ne-|-carboxylate 2-3
can be synthesized usingsdHamey ot ocol outlined in

Schene 2. Epoxi dation of benzyl
3-pyrrolingg - carboxyl at g,2-1 using an oxidgnt such

as MCPBA ffllo ring, opening t h-among um
hydr oxi dej 9ro$@§)§gee ound 2-&&1‘?&@ Zé? Chz

U NEG/THF / THF /
HO NH, HO  NHBoc RO ‘NHBoc
2-3 41 4-2
'C|)bz
N
HCl/dioxane

o TFACH.Cl: g ",
4-3
Spiropyrrolidine derivatives such as compound of formula 5-6 can be synthesized
using the sequence depicted in Scheme 5. Cbz protection of the intermediate 1-4 followed by
oxidation using an oxidant such as sulfur trioxide pyridine complex produces the ketone 5-2.
Addition of allyl magnesium bromide to ketone 5-2 provides the tertiary alcohol 5-3. The
olefin in 5-3 is converted to an alcohol by treatment with 9-BBN/H;0,. After treatment of the
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C bz MCPBA N NFMOH EtOH/ reflux N N CH2CI 2 HO NH2 20
2-1 2-2 2-3 Introduction of an al kyl at 4-hydroxy on
pyrrolidine can be acconplished using the sequence
outlined in Schene 3. Reaction of the internediate 1-3
with N- (benzyl oxycar bonyl oxy) succi ni m de (CbhzOSu)
giW@Y04/45884t 0 3-1. After alkylation of the E3/Ua03/037946
2004/ 050024 PCT/ US2003/ 037946 hydroxyl group with an

duittlg altahdl I8th kAR SRSl rg bR&iRGRZY) n20d, Chz

| tgr ougs_ are removed %ﬂyﬁ%%dé&%ﬁﬁ%ﬂ%ﬁ% ‘%“%ﬁ?qfda‘aiad?ﬂ“
&5 P08 closirn praduch 3| Bemayah of iy Ghzibsl dydrogegation affotie compound

B6al koxypyrrolidine derivatives of formula 3-3. Schene

3 Boc Boc Boc N ChzOSu N RXY NaH N NEt 3l fHF THE P",
HO NHBn HO NBnCbz RO NBnCbz 1-3 3-1 3-2 Boc N

H2/ Pd(OH) 2 MeOH RO PNHXSch3md 55 Alternatively,

al kyl ati on at 4-hydroxy on pyrrolidine can be

acconpl i shgg using the mgghod described in Sé:hems 4.

Boc protecfi on e infernediate 2-3 fol | oyed by
al kyl ati Wi &gﬁlﬂal k al i de %ipﬁg sodi OI&‘Vehydri de

as base ucelEWRE i npernedi at eDMISQ.  Tregiagnt  of
4-2 witHOan ¥4 d suchH@s_HYChn di oxane orOTEANHGtzor ds
conpounds 6f formula 4-3 ' Schene 4 52

?oc : ?oc

N N

allylMgBr 9-BBN/THF
> A Ee—— 2
THF [ On NHCbz Hz02/NaOAc OH NHCbz
53 HO 5-4

IIBOC ?oc
N ' N
1. MeSOZCl/ NEtdCHC;;; Hz/Pd-C
2. reflux O “ > 0 %
NHCbz ~MeOH NH,
5-5 5-6

5-Alkyl substituted 3-aminopyrrolidine derivatives such as compounds of formula 6-5
can be prepared using the sequence shown in Scheme 6. Compound 6-1, which is synthesized
following the procedures described in the literature (T. Rosen, et al. J. Med. Chem. 1988, 31,
1598-1611) is subjected to a Mitsunobu coupling with benzoic acid to give the ester 6-2.
Hydrolysis of ester using K2CO3/MeOH produces the alcohol 6-3. Reaction of the alcohol
with methanesulfonyl chloride followed by treatment of the resulting mesylate with sodium
azide at an elevated temperature provides the azido compound 6-4. Conversion of the azido
in 6-4 to an amino group by hydrogenation using a catalyst such as Pd-C yields compounds

of formula 6-5 .
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Cbz Cbz Cbz N (Boc)20 NRXYNaH N NeEt3/THF p P, THE
HO | NH2 HO NHBoc RO NHBoc 2-3 4-1 4-2 Cbz N

HCl / di oxane or TFA/CH2CI2 RO NH2 10 4-3

Spi ropyrrolidine derivatives such as conpound of
formula 5-6 can be synthesi zed using the sequence

depo etogesoezm Schene 5. Cbz protection of the PCT/US2003/037946
internediate 1-4 followed by oxidation using an

oxi dant such as sul fur gchemb@e pyridine conpl ex
produces the ketone 5-2. Addition of allyl nmagnesium
brom de t ketone 5-2 prow des the tertiary al cohol

5-5Re—17 6/23 FPRFRGOHN 5 @&%" t R an a ow
by tr nt mm{aluaTeBBI\F Aft er nggt'mnl‘?‘eﬁ?b%

24 WD$2004/ 050024 PCT/ US2008/ 037946 resul t i ng al cdhol
wi th mefflanesul fonyl chloride82 he reaction m xture 6%

subjected to a reflux to give a ring closure product
5-5. Renoval of the Cbz by hydrogenation affords

conp@égacm@AG Sch Ni Bng@%”Boc%lﬂ@mu N SG3 Py

BOQEN3)| HO NHCbz O
NHGENDE £ 2 Boc; Boc N allyl MyBf 9- BBN THF
6-4 6-5

A variety of cyclohexanone derivatives can be synthesized using the protocols
described in Schemes 7-19. Compounds of formula 7-2 can be prepared by addition of an aryl
magneéium halide or arylhalide/Buli to 1,4-cyclohexanedione 7-1. Altematively, 7-2 can be
synthesized by addition of an aryl magnesium halide, an arylhalide/BuLi or a
heteroarylt/lithium tetramethylpiperidine to 1,4-cyclohexanedione mono-ethylene ketal 7-3
followed by acid treatment of the resulting ketal 7-4.

Scheme 7
arylMgX HO,
(Do s o
or ArX/BuLi Ar
7-1 72
O:'O<Oj arylMgX HO><_—_><O] HCUH,0
P ———e
O or ArX/BuLi Ar ')
or ArH/LITMEP
7-3 74
HO
X o
Ar
7-2

4-Arylcyclohexanone derivatives of formula 8-3 and 8-5 can be synthesized following
the procedures shown in Scheme 8. The intermediate 7-4 is subjected to a treatment with a
dehydrating agent such as thionyl chloride/pyridine followed by reduction of the resulting
olefin by hydrogenation using a catalyst such as Pd-C or PtO,. Treatment of the intermediate
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THE OH NHCbz H202/ NaQAc OH , NHCbz 5-3 HO 5-4 Boc Boc
1. MSQ2CI/NEt3ICHCI3 NN H2/Pd-C 2. reflux O- M
NHCbz NH2 5 5-5 5-6 5-Alkyl substituted

3-am nopyrrolidine derivatives such as conpounds of
formula 6-5 can be prepared using the sequence shown

i WOSEHR92%. Conpound 6-1, which is synt hesiPEEES2003/037946
foll owi ng the procedures described in the literature

7-4 %ith BASERonvelts @bk hycﬂ‘oxyl\@&lp@ € fuord §f8p. Keinoval B the ketal in 8-2

1598-1611) is subjected t M t sunobu cqupl.i,ng wth
anfd Bk FA R QM GRngEidPravifss e eipneg SRRl B AL of

ester using K2C03/ MeCH produces the al cohol 6-3.

Reaction of the al cohgthemt8h nmet hanesul fonyl chloride

followed by treatnent of the resulting nmesylate with
sodium azide at an elevated tenperature provides the

azislo urgbdgeriditonver siRre-ef rdheoazddo | c ;Lo
an rloup—by—hydr der b Q—WH 1Ty

asPd> el ds conpounds 240f forntila 6-5 . 29,
2004/ 050024 PCT/ US2003/ 037946 Scheme 6 -, , OH

PPh3/ PHCO2H Boc- N~ Boc- No' ** OCOPh K2CO3/ MeCH Biﬁ?wzb~

‘OH DI BAASS uene 6-1 6-2 6-3 1. McSORCVTEA Boc
A" N3 Rd- C/ MeOH Boc- NJ”, % NH2 2. NaN3/DVF 6-4 65 A

vari_et _0h_cychehgxanong degivatives can be @:
Vv usJ_ngi?t-he ;@:- descri bed iM TS

synt
/-2 can be prepared by,

P

7- 187 \Cefmoouinds of f or Al &
additi &# of an aryl 5 magn&%ium halide or

aryl hal i deBuLi to 1, 4-cycl ohexanedi one 7-1. '
Al ternatively, 7-2 cap be nt hesi zed ,by. addi ti f
an' aprmREemERYS b pEa S B R e M petlin

© dBRtissda Slelelol AMBihaiprotestidnaieydhkyinplet-didi Rk with tert-

b%lfyﬁ:l-ix(l:lgt.gjldgﬂl?mﬂé)ogﬁow%%g_n%%ﬁ%{og r[]Jreovkd%E ale m%éﬁate 9-3.

Displacement of the mesylate with a heteroaryl such as pyrazole, imidazole, triazole or

tetrazole gives rise to the intermediate 9-4. Removal of the TBDMS group using TBAF

followed by Swern oxidation affords compounds of formula 8-3.
Scheme 9

BDMSC MeSOCl
HO—<:>—-OH _BOMSH OH—O—OTBDMS——‘?——>
- |mldazole/CHZCI2 NEtg/CHgClg

9-1 9-2

heterocycle
MeS0; OTBDMS » Ar OTBDMS
NaH/DMF

9-3 9-4

Swern
Ty Yo 2 =0

95 8-3

Ar=substituted pyrazole, imidazole, triazole or tetrazole
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'follbvved by acid treatnment. of the resulting ketal

7-4.
Scheme 7 arylMgX HO ~ OO O or ArxX/BuLi Ar 7-1 7-2
0/~ O~arylMgX H O D HCUH2O O or ArXBuLi Ar 0 7-3
or ArH/UTMVEP 7-4 - HO Ar 7-2 10 4- Aryl cycl ohexanone _
derivatives of fornmula 8-3-and 8-5 can be synthesi zed

f oo onai/psgo24t he procedures shown in Schenme S. pdimes2003/037946

internediate 7-4 is subjected to a treatnent with a

dehy ent s chl oride/ pyr.idi ne
fol %{m‘g‘ E‘g"“? g%‘ﬂ%‘l“f“gsn&é‘fmt‘{?g f‘é\é IBF YOty sizesd aseqreingtp Scheme 10.
Rediictonpan attmwrﬂ -Bisdingn mdwhizagans such u@&bdﬁﬁl toHedHd ﬁ&dﬁé’es the

t he internedi 2004/ 05002
BEsEPt B Dbl il SRS 2y behertie matmnsiymaky
eleriglo. Risplacementof megmesymc 1mmwmlhetelfocyd1auk1eisqiyrazae Gm#iazole,
g-)flgo %‘r’f?‘%@c’lg E%@}d@?@,t rmglé € 1(? 5! Wsoc%hge%%ohcgmgan&n%S
fSoanla B3yhyitdatmentyid; anFad}d@mhras HlOllZO Ar O O H2/ MeCH O
7-4 8-1 8-2 DAST HCl/H2O F O- HCVH2ZO F\ Il 0 Ar O Ar
OA 83 8-45-45 Alternatively, conpounds of

formula 8-3 can be prepﬁﬁhéﬂ‘eu@i ng the procedures
descri bed in Scheme 9. Mno-protection of

| oh - O~4- dNaBH ith
cyc oO g@i aBH,/tHFL WIHO% MeSO,CI
0

NEty/CHoCl,
7-3 10-1

Me803—<:>< ] heterocycle 0 ] HCY/Ho0 D o
NaH/DMF
10-2 10-3 8-3

Ar=substituted pyrazole, imidazole, triazole or tetrazole

4—Hydro§cy—4—(pyrimidin-2—yl)cyclohexanone 11-4 can be synthesized using a method
shown in Scheme 11. 2-Chloropyrimidine 11-1 is subjected to a treatment with
LDA/(Bu)sSnH to give the stannylpyrimidine derivative 11-2. Treatment of 11-2 with n-
butyllithium followed by quenching with 1,4-cyclohexanedione mono-ethylene ketal 7-3
provides the ketal intermediate 11-3. Deprotection of the ketal using an acid such as HC]
affords the ketone 11-4.

Scheme 11

Ci Sn(Bu)a
A

\ LDA/(Bu)gan n-BuLl <:N>f3<:>< j
(A K% :<:>< )
11-1 11-

\ 0
=N

11-4
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butyl di net hyl silyl (TBDVS) followed by nmesyl ation

provi des the nesylate 9-3. .Displacenent of the
nesylate with a heteroaryl such as pyrazol e,

i mdazole, triazole or 10 tetrazole gives rise to the
internmedi ate 9-4. Renoval of the TBDMS group using

TBYXP 20@850B¥wed by Swern oxi dati on affords C O RO USRIES/087946
formula 8-3. Schene 9 /~ MSO HO K )-CH TBDVSCI

O+ { )-OrBDMs CI v imdazole/ CH2Cl 2 ~--1 NEt 3/ CHC 2
9-1 9-2 [/~ heterocycle MSO3-( r--OrBDVS Ar OTBDVS

~~- - -Spirpeyciohgxapgne gertvatives of fomnpa 1248 cavks synthesized using 1Bk

ﬁfocﬁu&s ButBiddn SNems 4P Sitrd il gf lp)ﬁﬁtﬁﬁtg eﬁ Q blrJHﬁi)@’Ezgll Sicohol 12-1
oIe or tetrazole 27 WO

blifsinmand addition of éheﬁ%ﬂ'#% chluthzqé%b&am@heemeﬂ:gnm@-

8th$eﬁ‘ea{étab‘!‘—3 gL &ie%&@bc@%ﬁ) MGk aBRent 6F 2OCRPTEA CH,Cl, esults ina
Red ction of lgtetone 7-3 using a reducing agent duéh’a

SRR TR St rﬁﬁﬁ%ﬁ’befé%e bk o giyebproaom 1 ch | <
converted to a nesylate 10- 2 by treating with

nmet hanesul fonyl chlori deSr sq%acement of the
nmesylate 10-2 wi h a hete EEWSI such as pyrazol e,

i m dazol e, 5tr| (zol e or tetrazole provides the

i ntermedi ate 107 fah |s converted to con‘poundsO of
fogr@@}jB by atrent "R #o j TEQOHAS o
O—C@'WBWI dE 9 g3 tcSe2

NEt3/CH2 2 7%{r 1 M eterocycl e O HG, 3

Spiroketones of formulae 13-6 and 13-8 can be obtained using the procedures

described in Scheme 13. Following protection of the ketone in 13-1 using ethylene
glycol/TMSCI, the diester 13-2 is reduced to a diol 13-3 using a reducing agent such as

lithium aluminum hydride. The resulting diol is converted to a dimesylate 13-4 which is
reacted with an iﬁdene derivative using LHMDS to give the spiroindene intermediate 13-5.
Hydrogenation of 13-5 gives rise to the spiroindane derivative 13-7. Deprotection of the ketal
in 13-5 and 13-7 using an acid such as HCI affords the corresponding ketones 13-6 and 13-8.
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Ar=substituted pyrazole, imdazole, triazole or

tetrazol e 10 4-Hydroxy-4-(pyrimdin-2-yl)cycl ohexanone
11-4 can be synthesized using a method shown in

Schene 11. 2-Chloropyrimdine 11-1 is subjected to a
treatment with LDA/ (Bu)3SnH to give the

stwangospsppd4m di ne derivative 11-2. Treat nent pOfu28e3R37946
with n- butyllithiumfollowed by quenching with

1, 4- cycl ohexanedi one nonosglciy £ne ketal 7-3  provides
the ketal internediate 11-3. Deprotection of the ketal
using an acid such as HClL 15 affords the ketone 11-4.

Scheme d1 oQ oSn( ByhdiehtdNcl DA (B H N-N n-BuLl ~N H
0 7-- ( 1 g 1- g O Piol / HAAWTHF

11- MeP3 0235 0 DS C/Ra i USRBO OMe

Spi rocycl olitkanone derivatives of fol¥fula 12-3 can be
synt hesi zed using the procedures outlined in Schene
12. Treatment of R-substituted 2-br benzyl al cohol

12-1 Myl MesdpCum and addog ion of t hengene/THF
I esuHo1 HON - cmboﬁé%a%@di’b@@ m@n'm/t—>
et hyl ene ketkal 7-3iﬁ36%%%'és t he addugly 12-2. Tredthent
of 12-2 with TFA/CH2C12 results in a ring closure and
si mul t aneous renoval of the ketal to give the
spi r oke Oi] e OH O(0R12-1 ODf
1/ Uy Q. B, - R ~/ 12-2
12-3_1{10 \Spi r oket ones qofifofnul ae 13-6 and 13-8 can be

obt al'ne¢” ushzg t he proce es’3®escri bed in Schene 13.
Fol | ow ng protection of the ketone in 13-1 using

et hyl ene IHyeelhBRCl , the diester 13-2 is reduced to
a diol 13-3 using a reducing agent such as

0] HCI/H,0
—_— O
‘ == O g =
'H‘/13-7 R‘/13-e

Scheme 14 describes the synthesis of compounds of formula 14-4. Treatment of R-
substituted 4-cyanophenylbromide with n-butyl lithium followed by quenching with 1,4-
cyélohexanedione mono-ethylene ketal 7-3 produces the intermediate 14-1. Following
hydrolysis of the cyano group with a base, the resulting carboxylic acid is coupled with an
amine using a coupling agent such as BOP to give the amide 14-3. Treatment of the ketal 14-

3 with an acid provides the ketones of formula 14-4.
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['ithium al um num hydride. The resulting diol is
converted to a dinmesylate 13-4 which is reacted with
an i ndene derivative using LEMDS to give the

spiroi ndene internediate 13-5. 15 Hydrogenation of
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acid such as HCl1 affords the correspondi ng ket ones
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i ntermedi at'e ot oWpir@ oMy dr ﬁh_m_q@ﬁ;

group with a bagg, the resulting carbpxylic a%I dis
coupled with an am ne using a coupling agent "such as
BOP to give the am de -3. Treatnment of the ketal 14-

3 with anciagod pro%ﬁ@)nes of fornmula 14-4.
30 0
R-N =

‘Rz

14-4

Compounds of formula 15-4 can be prepared as outlined in Scheme 15. Dehydration
of the hydroxy intermediate 14-1 by treating with thionyl chloride/pyridine provides the
olefin intermediate 15-1. Hydrolysis of the cyano in 15-1 using a base is followed by
coupling of the resulting carboxylic acid with an amine, providing the amide intermediate 15-
3. Compounds of formula 15-4 are then obtained by hydrogenation of 15-3 using a catalyst
such as Pd-C followed by treatment with an acid.

Scheme 15

NG _@O] SOCI/Py O_O ] NaOH/H,0
14-1

1R2 o)
DIEA/DMF R-N = o
2

R2 R isg

1. Ho/Pd-C Q
-— - 7\ O
2.HCIH,0 RM-N ==

2
R 15-4
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WD 2004/ 050024 PCTI US2003/ 037946 Scheme 14 R O"":0 O
NC Br /R\ HO O NaOH H20 0~ n-BULI 10- NC O 7-3 14-1
HOC /RRHO O HNR R2/BOP O/ I\HO O 2 DIEA/DMF R1-N - O
14-2 R2 14-3 HC/H20 0 HOO R -N Fie 14-4 Conpounds
of formula 15-4 can be prepared as outlined in Schene
180 B8H3PR24t i on  of the hydroxy internedi at ePCIAUS205437946
treating with thionyl chloride/pyridine provides the 5
ol ef inrodidtidh BB bibkuch® orf the AP h¥iSibsry Pl 4L 136 i
15-1 using a base is fgl I gv{'%% ogy cgr&'p%t_l r‘#g o?’y?phcg'c Oﬂex_a'none
RO 1 3FFmPHEher Jery fie dketg infermedipte 6-Jawherein 3o fsoa bimogort dneiodo.
Bredtienti o 1611w 84§ HiRum3fon&REPR Y gﬁje?xcl?ﬁﬁtvﬁﬁ mﬂleﬁ:c&tgﬂlﬂe such - as
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1l diith Schweomc h&id NE reaciddtG P Vm‘éll%xg%ﬁéaél\&cg/ d)Q%duces the R-

14-1 R 15-1/ \ / 0~ HN
%S%tgz ig'ylljgg%ﬁﬁ/iﬁ-% Altgmativelyy compoyndgof formuja 26-2 can be generated
tiokebring016-1 to- ddorchic tiky f0BOwER byNsUZdkiRoupling of the resulting boronic
ester with RX (X=Br, I). Treatment of the ketal 16-2 with an acid provides the ketone 16-4,

Scheme 16
R2 O BuLi/eletrophile R2 O
X-Ar j - R-Ar-@( j
' 0 or Ar-B(OH)./Pd(Phg), ]
16-1 or ArX/Bull/ZnCl, 162
o 0 :
IB—B\
0 'e} HGI/H:0
PdCly(dppf)o/KOAC/DMSO
o R R
: O HCVH,0O
0 By om0
' (0] (@)
163 16-4

When the Ar in 16-4 is a thiazole residue, introduction of the R substituent can be
accomplished following the procedures described in Schemes 17-19. 5-R-substituted 1,3-
thiazol-2-yl derivatives of formula 17-5 can be obtained using a sequence depicted in Scheme
17. Treatment of 1,3-thiazole with n-butyl lithium followed by quenching with 1,4-
cyclohexanedione mono-ethylene ketal 7-3 generates the intermediate 17-2. Lithiation at 5-
position on the thiazole followed by quenching with an electrophile such as an alkylhalide, an
isocyanate,. carbon dioxide, an aldehyde or a ketone gives rise to the intermediate 17-4.

Conversion of the ketal to the ketone 17-5 is accomplished by treatment with an acid.
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10 15-4 31 WD 2004/ 050024 PCT/ US2003/ 037946

I ntroduction of a substituent on the aryl or

het eroaryl at 4-position of cycl ohexanone can be
acconplished fromthe ketal internediate 16-1 wherein
Xis a brono or an iodo. Treatnent of 16-1 with butyl

| 1 WRi200#050824 owed by quenching with an el ect r 8gHU§2003/037946
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chl oraf ormate or carbonagdghemauiguki coupling of 5 16-1
with a boronic acid or reaction of 16-1 with aryl ZnX
(X—hal i de) produces the R- substituted aryl derivative

n-BulipeEnds-{Hf o V' 16pd  GAp be
<>at ed b erT] ;6’- 11t 0 pc—ester—
ti ng -t8Coni c

foI I19vyed by Suzki couplinhg of tf'he ?s
ester wwth RX (X=Br, 1). Treatnent of the ketal 16-2

with an acid provides the ketone 16-4. Schene 16 m X

LUel tro hil e A2/~~OX-Ar R-Ar-~( XD Oor
gjﬁﬁ@g h3)egroehleq Ry gs BuWIZnB:
H20 PdCl 2( |Wst52 o .
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16-3 16-4 Wen the Ar in 16-4 %4a thiazol e resﬂa@e

i ntroduction of the R substltuent can be acconplished

foll cedur es d. in Schenmes 17-19.
. B 2B 13 5L P Sade 5 v
Fibatigh of 1871 follaveed b quabhiaj weH IMdeﬂGheﬁan‘é&Gh’eerH&% éi'l%@én@ k&&i and.

Edhvasioe nt,of 1,3-thiazole with n-butyl
|tvh|1um erultm kgé}t&?enc ?ng wth 1,4 15

cyclohexanedlone nmono- et hyl ene ketal 7-3 generates the
internediate 17-2. Lithi addiRphe?fg 5- POsition on the

t hi azol e fol | owed by quenchlng mnth an el ectrophile
such as an aIkthaI|de an isocyanate,. carbon

di oxi de n al deh ket omBuLgi ves ri¥a
i nt er medi,dt & 17- éS ?smn of the_keta 9
ketone 1l1sp 1S accon‘p}gs ed by treat nen \N i t1g_2an aci d.

Altematively, compounds of formula 18-3 can be obtained following a sequence
outlined in Scheme 19. Lithiation of the 2-trimethylsilyl protected thiazole 19-1 followed by
quenching with 7-3 gives rise to the intermediate 19-2. Following removal of the
trimethylsilyl group using TBAF, lithiaﬁon of 19-3 followed by quenching with an
glectrop_hile such as alkylhalide, aldehyde, ketone, isocyanate, chloroformate or carbonate

provides the 5-R-substituted thiazole derivative 19-4. Treatment of 19-4 with an acid affords
the ketone 18-3.
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conversion of the resulting ketal to a ketone. Schene
18 CS >R+ OO~ n BuLi S HO OD O NO R-<\ 18-1 7-3
N 18-2 HO ACI d

B: LN A8 Alternatlvely,
cqmesins, of Tm]z éfcan, .
sguence 10 outI| Scisepe 19 LN%Athe
2-tri®rtet hyl si l yl pr7t-11 ected thiazole 19- ol | owed by
guenching with 7-3 gives rise to the |nterrred| ate

19-2. Follow ng renoval of the trinethylsilyl group

u3| %g_K;I'BAF it hln@mio,m":oﬁ 1§ v fol quvvedH@y gfenc i.ng

edt roppidge Ssuc ;
k e, an‘at‘e‘_C‘hTor car bonats / 0
provi das; t he 5- bR Elegipghilet ut ed th‘g@zol e derivative_ 19-4.
Treatment of 19-4 with an acid affords 15 the k&®ne
18-3. 33 WD 2004/ 050024 PCT/ US2003/ 037946 Schene 19

The final compounds of formula I can be obtained by assembling the 3-
amindpyrrolidine intermediates with the é_yclohexanone intermediates as shown in Scheme
20. Coupling of 3-aminopyrrolidine deriv'atives 20-1 with a carboxylic acid of formula 20-2
using a coupling agent such as BOP, chloroformate or EDC gives rise to the amide 20-3.
After removal of the protecting group (P) on the pyrrolidine nitrogen using an acid or
hydrogenation, reductive amination of the resulting pyrrolidine 20-4 with a ketone of formula
20-5 using a reducing agent such as sodium triacetoxyborohydride or catalytic hydrogenation
provides the target compounds of formula 20-6. Alternatively, compounds of formula 20-6
can be obtained by reductive amination of 20-3 (P=Cbz, Bn) with a ketone of formula 20-5-
via hydrogenation using a catalyst such as Pd-C or Pd(OH)2.
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P=Cbz, Bn

Altematively, a variety of final compounds of formula I can be synthesized using the
procedures  outlined in  scheme 21. Reductive  amination of  3-fert-
bufoxycarbonylaminopyrrolidine 21.2 with the ketone 21-1 (M. Povamy et al. Tetrahedron
Lerr. 1984, 25, 1311-1312) using a reducing agent such as sodium triacetoxyborohydride
provides the intermediate 21-3. Treatment of 21-3 with an acid in aqueous solution converts
the ketal to a ketone and removes the Boc group simultaneously. The resulting amine is
reacted with di-tert-butyl dicarbonate to give the Boc-protected amino ketone intermediate
21-4. Addition of arylMgX or ArX/BuLi to the ketone 21-4 gives rise to the alcohol 21-5.
Removal of Boc using an acid such as 4 N HCI in dioxane followed by coupling of the
resulting aminé 21-6 with a carboxylic acid of formula 20-2 using a cOupling agent such as

BOP affords the target compounds of formula 21-7.
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Alternatively, a variety of ‘final compounds of formula I can be prepared using the
method given in Scheme 22. Addition of arylMgX or ArX/BuLi to the ketone 21-1 (M.
Povarny et al. Tetrahedron Lett. 1984, 25, 1311-1312) produces the alcohol 22-1. The ketal
in 22-1 is converted to a ketone by treatment with an acid such as HCI in aqueous solution.
The resulting ketone 22-2 is subjected to a reductive amination with the pyrrolidine

intermediate 20-4 using a reducing agent such as sodium triacetoxyborohydride to glve the

target compounds of formula 22-3.
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J~ g5wﬁ,-;t3/)p|v|:zor N N X-'Y ~Z EDC/ HOBt/ CH2Cl 2 Ra H

AW ; o) 20-4 ,.«?Hv&/ I?7
R I
> Ar
BOP/NEty/DMF or N\\}B\ /ILX/Y\Z
EDC/HOBYCH,Cl, v.3 R* H

Alternatively, a variety of compounds of formula I can be synthesized according to
Scheme 23. Swemn oxidation of 5-norbornen-2-ol (23-1) (G. T. Wang et al. J. Org. Chem.
2001, 66, 2052-2056) followed by addition of arylMgX or ArX/BulLi to the resulting ketone
23-2 gives rise to the tertiary alcohol 23-3 (C. J. Collins, B. M. Benjamin, J. Am. Chem. Soc.
1967, 89, 1652-1661). The olefin in 23-3 is converted to an alcohol 23-4 by treatment with
borane/hydrogen peroxide (C. J. Collins, B. M. Benjamin, J. Org. Chem. 1972, 37, 4358-
4366). Swern oxidation of the alcohol provides the ketone 23-5 which is subjected to a
reductive amination with a pyrrolidine derivative 20-4 using a reducing agent such as sodium

triacetoxyborohydride to afford the target compounds of formula 23-6.
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22-3 Alternatively, a variety of conpounds of formula
I can be synthesized according to 5 Schene 23. Swem

oxi dation of 5-norbonmen-2-ol (23-1) (G T. Wang et al.
J. Og. Chem 2001, 66, 2052-2056) foll owed by
addition of arylMgX or ArX/ BuLi to the resulting
kevon®w4/08@42 gives rise to the tertiary al cohol/u2®s837946
(C. J. Collins, B. M Benjamn, J. Am Chem Soc.

1967, 89, 1652-1661). Hepek®Bin in 23-3 is converted
to an al cohol 23-4 by treatment with borane/ hydrogen

er oxi d (C J Col | | ns B. M Benj amn
Chen| om G}fBHb/ﬂilec
pr ow des the o eOZ&eﬁa bj ¢ai,6d 10

a red#éfi ve ami nati on % h a pyrroI| @31§er|vat|ve
20-4 using a reduci ng agent such as sodi um
triacet oxyborohydride to afford the tge ggt conmpounds

of fornmula 23-6. 37 WD 2004/ 050024 P 83/-837946
Scherre Sve%(n/ ary| X Ar \23 | 1 HO O or
Ar Br % NYX P2 A
H rn ~J7 0 O

3-4 HO bgHUCI hg
agent R4 H N Ar L %3?()4236A|?ernat|vely,
a variety of conpounds of fornula I can be synthesized
using the 5 [¥e Ot ocol depicted in Schene 24. Reaction

of tra n cycl ohexanol 24-1 wiith di-tert- butyl
dicarb e\%ﬁ Kise
tram -teerutg/yG’ar bonyl am nocycl ohexanol 24-2

which i spphjected to a Swern oxidation to give the
ket one 24-3. Reductive ami nation of the ketone 24-3
with a pyrrolidine derivative 20-4 using a reducing
agent such as sodium triacetoxyborohydride provides
t he - |‘glter e?l ate 24-4. After renoval of the Boc in

24- 4 ‘USTRYYLY 2aAUE PLFOTREIaE’ frmyladganibs suthssizndaising fe
pegeblidepicrediti Stherddl2 b ReatioCof et aiiriddycisheRdndl 24-1 with di-rerr-
butyl dicarbonate gives rise to trans-4»tert-butoxycarbonylanﬁnocyclohcxanol 24-2 which is
subjected to a Swern oxidation to give the ketone 24-3. Reductive amination of the ketone
24-3 with a pyrrolidine derivative 20-4 using a reducing agent such as sodium
triaeetoxyborohydride provides the intermediate 24-4. After removal of the Boc in 24-4 using
an acid such as 4 N HCl in dioxene, the resulting amine 24-5 is acylated with an aryl
carboxylic acid chloride or aryl carboxylic acid using a coupling agent such as BOP affords
the target compounds of formula 24-6.
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carboxylic acid chloride or aryl carboxylic acid using
a coupling agent such as BOP affords the target
conmpounds of fornula 24-6. 38 WO 2004/ 050024
PCT/ US2003/ 037946 Scheme 24 (Boc)20 Swem HO " NH2

... ( }-NHBoc 24-1 24-2 R8 HHN N X Y,Z ~\ H 0=
} -WPBY0R0240 20- 4 BocHN N ReyNUX. Y' Z  ~--/ NeC10&2)p@Bbi946
\-R 10 24-3 R7 24-4 4 N HCUi oxane H2N N~ 8

NuX. Y, Z Ar COCl / NEt 3/ CH2Cl & e[ﬂi %}1
Ar CO2H BOP/ NEt 3/ DMF  24-5 ﬂ‘ Ar HN N11INUX. Y. Z

RJJ7 "' 24-6 Al ternativel y corrpounds of formula I
can Hoe: ed P he s6 PEbd i .n€9eTn _Schene
25. Redwefion of the ketone| rmslate72u5|nga

reduci ng@d4agent such as |ithiumgd al um num hydride or
sodi um bor ohydri de § duces the cis diol 25-1.

Sel ective nesyl ati i%ﬁ;{oe Aachieved by treating 25-1
wi th one equi val BNt f t Kanesul fonyl chloride to

give t nono- rres ate 2%04. Displ age ntH*bet
mesﬁi.w WHiBog mmns{i@ 3 h)grorh as
21-2 proyj,des the t Ne@AAaBHA- dj substl ed\gycl ohexane
derlvatlve 25-3. Renoval of the Boc grogpfising an

acid followed by coupling of the resulting amne with

a carboxylic 10 acid of fornmula 20-2 affords the
final conpounds of fornmul a 25 5. 39 WD 2004/ 050024

PCT/ LASE@@I&(o%ZQ% ‘Q 2 ArCOCINEt3/CH,Cl,
or ArCO,H/BOP/NEt,/DMF
24-5

l?s N x y4

HNO e YUY
N

o R’

24-6

Altematlvely, compounds of formula I can be generated via the sequence outlined in
Schcmc 25. Reduction of the ketone intermediate 7-2 using a reducing agent such as lithium
aluminum hydnde or sodium borohydride produces the cis diol 25-1. Selective mesylation
can be achieved by treating 25-1 with one equivalent of methanesulfonyl chloride to give the
mono-mesylate 25-2. Displacement of the mesylate with a 3-aminopymolidine derivative
such as 21-2 provides the trans-1,4-disubstituted cyclohexane derivative 25-3. Removal of
the Boc group using an acid followed by coupling of the resulting amine with a carboxylic

acid of formula 20-2 affords the final compounds of formula 25-5.
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Scheme 25 LAH THF OH MsCI/ TEA -OMs Ar Ar Ar
OH 25-1 OH 25-2 /~ NHBoc NHBoc NH2 HN 121-2 4
HCl /dioxane d J neat N Ar 25-3 Ar 25-4 OH OH 10
20-2 ,~(NHYX. Y, Z HOXY-Z C\ O coupling agent N Ar

25-5 110OH Alternatively, conmpounds of formula | can
beWeyHtB¥eI4zed as described in Schenes 26- 2BCT/UY3003/037946
i.nternmedi ate 26-2 can be obtai ned through three

pat hways (Schenme 26). Palshndme2si nvol ves a M tsunobu
coupling of the alcohol 25-1 with the succinimde 26-1
which is prepared by treatnent of D-asparagine with

t hi onyl chl gri de/ net hanol (esterification) followed

by gyC on udtii™a has oas_MRRFEA Pagh- OMs
i nvol ves di spl acenent %? he " mesylTate inter I ate
25-2 it hot he succi ni mi de®P6sk in the presence of252
base such as CsF. In path-3, the nesylate 25-2 is

di spl aced wth sodi um azide and the resulting azido 10

i nt er medj akieBo26- 3 isé‘éd to an amine (26-4)Nty
hydr nati g R ng eni ng _aspartic afi
anh i Wth4foﬂMing clogdre with

car bony®#i i m dazol provi des the internedi_at¢ 26-2.
40 WD 2004/ 0508 / 54003/ 037946 Sch
N3

AOH
MsCUNEt 3 Ar ~OVs NaiN3 OH 25-1 OH 25-2 gpvsd 80C Ar

OH 7-2
N

0]

I v, 22 th s
HO™ ~X"z o)
coupling agent " N

Ar\w 255

OH

~ Alternatively, compounds of formula I can be synthesized as described in Schemes

26-27. The intermediate 26-2 can be obtained through three pathways (Scheme 26). Path-1

involves a Mitsunobu coupling of the alcohol 25-1 with the succinimide 26-1 which is

prepared By treatment of D-asparagine with thionyl chloride/methanol (esterification)

followed Hy cyclization using a base such as NaOH. Path-2 involves displacement of the

mesylate intermediate 25-2 with the succinimide 26-1 in the presence of a base such as CsF.

In path-3, the mesylate 25-2 is displaced with sodium azide and the resulting azido

intermediate 26-3 is reduced to an amine (26-4) by hydrogenation. Ring opening of D-
aspartic acid anhydride 26-5 with 26-4 followed by ring closure with carbonyldiimidazole

provides the intermediate 26-2.
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[l OH 26-3 path-1 O path-2 . AHCbz O H2/ MeCH

PPh3/ DEAD HN AHCbz path-3 Pd/C/rt 26-1 HNO O 26-1
~NHCbz O CsF/ DVF NH2 26-5 HO -, NHCbz OP, Ar Ar

CDVCHCI 3/rt OH 26-4 26-2 Transformation of the

internedi ate 26-2 to the final products 27-3 can be
acMaAuPs02t si ng the method gi ven in Scheme PRTUS2003/037946
Fol | owi ng renoval of the Cbz group in 26-2 by

hydr ogenati on, the succini nggfeme/eel i S reduced to a
pyrrolidine by treatnment with borane followed by

deconpl exation via hydrogenation. Coupling of the

resul tin bAe RigcEw t h ? d C aqNaft, of N3
f or rft] ~ 2 ustng—a—coupl 'hgf ageént such—as—BER: ,,

chl oroPdrmgie or EDC provi dé¥l tfig fi nalDMSEME¥Nds OL 06.3
formula 27-3, 10 Scheme 27 0 O HO ,, NHCbz

H2/ Pd/ C/{Me rt HO- f 1.BH3 %Qﬁé/rt ,,,NH2 Ar O Ar |-
2. lro rtwgzgiz 27-1 /1 NH HOAXY, Z 20-2 HO N H HymeoH

A0 AD | H Arc p?]ng‘Nﬂggzm Y path-3 | pa/cyt
HN

26-1

g 2 WNHCbz
26-5
HO\‘m\b. 2WNHCbz B o Ar\w

Al o CDVCHClg/rt OH 264

26-2

Transformation of the intermediate 26-2-to the final products 27-3 can be achieved
using the method given in Scheme 27. Following removal of the Cbz group in 26-2 by
hydrogenation, the succinimide 27-1 is reduced to a pyrmolidine by treatment with borane
followed by decomplexation via hydrogenation. Coupling of the resulting amine 27-2 with a
carboxylic acid of formula 20-2 using a coupling agent such as BOP, chloroformate or EDC

provides the final compounds of formula 27-3,

Scheme 27
D 0
1.BHg/ether/rt
HO%“.NHCM Ha/PUC/MeOH/ %H‘NHZ o/ _
Ar o Ar o 2.Pd/C/MeQOH/1t
26-2 27-1
o]
HO)I\X/Y\Z 20-2 H
HOND.\.NHZ - HO\ND."N X.,.Z
Ar coupling agent Ar \ﬂ/ Y
27-2 o}

27-3
Altematively, final compounds of formula I can be prepared using a protocol shown

in Scheme 28. When the Ar residue on the cyclohexyl in 28-1 bears an iodo group, the iodo

can be converted to a boronic acid ester. Coupling of the resulting boronic acid ester with
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27-2 O 27-3 Alternatively, final conmpounds of
formula | can be prepared using a protocol shown in
Scheme 28. Wien the Ar residue on the cycl ohexyl in
28-1 bears an iodo group, the iodo 15 can be
converted to a boronic acid ester. Coupling of the
r S¥QRA0H02hor oni c acid ester with 41 WO 200B¢TUBD0BA37946
PCT/ US2003/ 037946 ArX (X=Br, 1) in the presence of

h . y .
HER BEDEPD i g G o PECITamtf Bkl 86 S pipaig voltbgungs of
foralays-2o Hltemeatvgl yosonmgurdsiof épmplai2i canpe abtpipedhii uzuld iceupling
oM bitom8add wacheime 28 OO B-BR2ZN,,NX1Zd .0 R/~
N"NUX.Y.Z O 1 101 RAr /}- -Ar
PdCl 2( dppf)/ KOAc/DMSO 0 11 28-1 2. Ar Xl PdCl 2(dppf)
28-2 5 or ArB(OH) 2/ Pd( ReBeie 88t er nati vel y,
i nternmedi ates of fornmula 25-4 can be obtai ned
according to Schenme 29. Reduction of N Cbz protected
D-aspartic acid dimd 29-1 using a reducing

age suchtas JAH f e treati Ay tRe resd tiyng »
B iy, P v o
o] | at-e’ 2902. . Tr artpRsHhKohadigd am ne Tht etredi Gt e

26-4 wiggh the dinmesylate 29-2 in the presegce of Nal
and Proton Sponge pr%ﬁﬁ@gg'-?(?‘ﬁ% pyrrolidine derivative
s 29-3. Renoval of theaGHgawp,in 29-3 by
hydr ogenati on using a catal yst such as Pd-C yields the
intermedi ates of fornmula 25-4. Schene 29 NH2 O NHCbz
Ar ~  |Altethativie]At-inigE@lat 3R f JormhaP-4Qik bé elhikedBlec@ding to Scheme 29.

%Aoﬁ L ER- A %rck@:lte'd ]fﬁs?;gr(ﬁg 2kl QiARthy1 &vir 299 u&%g g re-EtEAgA' ent

such as LAH followed by treating the resulting diol with methanesulfonyl chloride provides

10  the dimesylate 29-2. Treatment of the amine intermediate 26-4 with the dimesylate 29-2 in
the presence of Nal and Proton Sponge produces the pyrrolidine derivative 29-3. Removal of
~ the Cbz group in 29-3 by hydrogenation using a catalyst such as Pd-C yields the

intermediates of formula 25-4.

Scheme 29
NH,

Ar\w
Q@ NHCbz 1. LAH NHCbz 26-4 -

OMe ——— /\)\/OMS OH -

MeO & 2.MsCI/DIEA  MsO Nal, Proton Sponge
29-1 29-2 THF/40 °C/20 h
NHCbz NH>
N Ho/Pd-C :N:
——— -
15 OH OH

Alternatively, compounds of formula I can be prepared using the protocol outlined in
Scheme 30. Reductive amination of a pyrrolidine derivative of formula 30-1 with a ketone

derivative of formula 30-2 using a reducing agent such as sodium triacetoxyborohydride
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30

NHCbz NH2 d H2/Pd-C N Ar-PJ 29-3 Ar-F-j 25-4 15 OH
CH Alternatively, conpounds of formula | can be
prepared using the protocol outlined in Schenme 30.
Reductive am nation of ‘a pyrrolidine derivative of
formula 30-1 with a ketone derivative of fornula 30-2
uY KPP BYuci ng agent such as sodi um PCT/US2003/037946
tri acet oxyborohydri de 42 WO 2004/ 050024
g?@?hhﬁamﬁt@ﬁx?&% 3003, YR ofebﬁtﬁ] df ShelphRecking SHORH| ¢ or Cbz)

-3.. Deprotection of the protecting grotip P (P=
% oyed by SPYRIR 8t thg resting anHee with ¢ prsbaxglia At qfaéoramar?é Aiffords
dmpaEde ¥fiohtulase-g, of formula 20-2 affords conpounds
of forrmula 30-5. 5 The conpounds of the present
i nvention may be MCP-1 receptor nodul ators, e.g.,
ant agbnicempoundnef e present davprtirnemayf bd MAPH tecerpgortdnﬁulators e.g.

%g%%ﬂ%dg‘rdbﬁégg 'ble daBa eqh% f ! 1%&1%%[’93' Rl‘%\&/ﬁn SME‘% 01 F] Vt% receptor
Weertpingl

¥ ﬂ@fcp@m@dwoqlmcellrmauon impitto, exfd hiamé dlamataiaﬁieyts on the
e&hitSert bf rﬂflaﬁ:ﬁ]ﬂk&y enesh Snu%{ flé Pxo!ié’f{r ﬁ]ﬁ&){m&% 23, Therefore
Ther ef ore, he conpounds orrru are se?euﬁ
the EPFRROUAGSY °ftfﬁlé‘1“lqu bare weshul ap agntst ﬂoarkmtenjmyntopfsmatom disease,
ARy Mds 2 HO8E FESIYRpRICHE MEJ&&%@}EQ Q&MEJﬁlatﬁJﬁd bR as as agthritis,
nonocyte accumrul ation, such as art
TRPYTRAO1d j agthrifis, | TRvlEple. sslerasis o 8pusoPathéa, Papathetesclsasis, and transplant

Rieb@n0Sk| edddsdn$ B&d &Jnﬁi%ﬁ&isaein bk €188 1 inOfhe kPatment of allergic
addi tion, these conpounds can _be used in the treatnent

‘&fpﬂaﬂswv disopiersesuets g jasthps rapd @llergic Jinitisseharqotarzed dynbasophil

atidlativh lafd @soptil iedriitibent A e hefot HE ediied? 38 RMBAdsis and chronic or
acti.vation and eosi noph| | recruitnment, as well as for

TS ippung ?{fler%f restenosis and chronic or 15 acute
I MuNdodiilioh @€ lcbemdWid Ueédptod ic@fityC %U@Kilﬂ €hd Esneft Of the present

LA X S MRAAC Y T T

m}])mnmhhepanmyalssoameagmh lapantiauiel/ chemldriel re@ptor, @g@mtﬂmmfccm
%)é&tc{(") Hre\‘cé:rw c %%gggt%naag% d\MEf&EQZ‘S m?eélgeed tC ynlc udel.%] Er% léclg ﬁgmpnsmg the

mmﬁe@ lwntasn th@@pbcwed einpurits; a$ wtlemd pimiuctnmhddesm dlrectly

B Aty CRUR hab Al &0 SRARk il leenp GAL S0 Bed Amblifs. By

speci &d " amount S, as wel P&

Plasmpaentically P@emtwe it gy mpand itheet@trley dﬂﬁfmom wmmnnaiustchn cofpatible

WhE aRRAfkt fizfdiehd of RO fo‘?xﬂﬁl%dnrlmh h& d§f3§ﬁbljs t&fhe El MM RereblY

pharmaceutically acceptable 1t Is neant rr| er,

di | uehte ompeynds pf Eamulad of theepresenfianentinng anqumwsm@ns thereof are

@deRfin (hB ﬂ{oﬁﬂh@cﬁ‘lto? cRimdkhe récg%tgiuz{cﬁ%bp Parﬁaﬁ]ar@'%cRZ Accordingly, the

del eterious to the recip t her €o
compounds of the present 1nvent10n are those which inhibit at least one function or

characteristic of a mammalian CCR2 protein, for example, a human CCR2 protein. The
ability of a compound to inhibit such a function can be demonstrated in a binding assay (e.g.,
ligand binding or promotor binding), a signalling assay (e.g., activation of a mammalian G
protein, induction of rapid and transient increase in the concentration of cytosolic free

calcium), and/or cellular response function (e.g., stimulation of chemotaxis, exocytosis or

inflammatory mediator release by leukocytes).

The invention is illustrated by the following examples, which are not intended to be

limiting in any way.
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The conpounds of formula | of the present invention,

and conpositions thereof are 25 useful in the

nodul ati on of chenoki ne receptor activity,

particularly CCR2. Accordingly, the conmpounds of the

present invention are those which inhibit at |east one

f UM@ 2904850824 characteristic of a mammal i an CBRIUS2003/037946

protein, for exanple, a human CCR2 protein. The

ability of a conmpound to inhibit such a function can

be denonstrated in a. binq%ggwﬁéﬁgy (e.g., ligand

blndlng or pronotor bindi ignal l'ing assay

(e. g.Reagantsi 2:Cvléts<|>1v)ﬁmltsofsechbemmvrtmi becobtained Grof! mnﬁhéﬂm?]l sources such as
|ncrease in the

ARGASE 83810 AR AR Ao L5258 DT e poned

the| atie af mess poyes @h?fl‘ﬂfn cfollowed by ghe rslhﬂlwuhliiintlzﬁlﬁe fo each ion (in

S | |an r
TR ID RS AT . Al s Mo B RE e TR e Pspce e son
FRPtai RS Fhé IW%WQﬂgn@xﬁﬁipicesotomhl Isdtorerpatternd corresgind @6l tHeQexpected
Remulbidditdagg, i N any way. 43 WO 2004/ 050024
PCT/ US2003/ 037946 EXAMPLES Reagents and sol vents used
bel ow can be obtained from comercial sources such as
Al drich Chemcal Co. (M I@ggﬁ@ Ws., USA). Mass
spectronetry results are reported as 5 the ratio of
mass over charge, followed by the rel ative abundance
Bpaach ion (in parentheses). In tables, a single me
value is reported for the MtH (or, as noted, MH) ion
contai ning the nobst comon atonic isotopes. |sotope
patterns correspond to the ekR@ected fornula in al
cases. 10 Exanple 1 Step ABgc N 9 O 15 tert-Butyl
6- Oxa- 3-azabi cycl o[ 3. 1. 0] hexane- 3-carboxyl ate. To a
sol ution of 3- chl oroperoxy zoic acid (13.0 g, 75.3
nmmol) in CH2Cl2 (50 nlL) cooled in an ice bath was
dropwi se added a solution of tert-butyl

2,5-d 5
S AR IG5
pHeraPFrNYbaRoinatd (189 g]aATl3 atmal)dn AHAO, (SQI’ﬂiIQrcablbk[ iﬁh an ice bath was

@r\bﬁﬁlié% ﬂ{&w %- Eel)@uv%ni%ﬁ Wt zgrt"l\ﬁ@l 5 Bldsh?'dr%gyrroo ecarboxy ate {5 g, hé' g e ; in
CHCl, (50 mL). The mlxture was stirred in the ice bath for 30 minutes and at room
temperal_ture overnight. The solid was filtered off. The filtrate was washed twice with a
solution of Na,S,0;, NaHCO; and brine, dried over MgSO,, and concentrated.
Chromatography on silica gel eluting with 20% EtOAc in hexanes provided 4.75 g of the

desired compound as an oil. MS calculated (M+H)* 186, found 186.

Step B

Boc

HO  ‘NHBn

tert-Butyl (3S,4S)-3-(Benzylamino)-4-hydroxypyrrolidine—l-carboxylate. A
solution of the epoxide (4.6 g, 24.9 mmol) of step A and benzylamine (5.2 g, 48.6 mmol) in
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solution of Na2S203, NaHCO3 and brine, dried over
MySO4, and concentrated. Chromatography on silica gel
eluting with 20% Et OAc i n hexanes provided 4.75 g of
the desired conpound as an oil. M calcul ated (M+H) +
186, found 186. 25 Step B Boc i HO PNHBn tert-Butyl

( 3Y) 283/0582¢ Benzyl| am no) - 4- hydr oxypyr r ol i di neRqT/ESa00pb3gs6
late. A solution of the epoxide (4.6 g, 24.9 mmol) of

SthdABl vhs atiebdRe Y 3t S\Edight (Fhe 2o19ent $8s r@mmlb)y cbﬁbenéﬁﬂoy@der
2004/ 050024 PCT/ 1JS2003/ 037946 ethanol was stirred at

rgduced pRosPRifQEYe 2 solid- Thsisokishvasmeshedarithagaixedsolvent of 50%

EOMARE eI th BovidB 6T of HRAMGRA cBhSstRs NS Ll eV 150395 Found
The solid was washed with a m xed sol vent of 50%

#PoAc/ hexanes to provide 6.2 g of the desired
%grreound. M5 cal cul ated (M+H)+ 293, found 293. 5 Step

Boc i N HO NH2 tert-Butyl
(3S, 4S) - 3- Ami no- 4- hydr.oxypyrrol i di ne-I-carboxylate. A
solution of the 10 internmedipte (5.4 g, 18.5 mmol) of
step B, Pd(OH)2/C (0.3 g) ingMeOH (200 nL) was stirred
under hydrogen at 55 psi owerhight. The catal yst was
filtered off and the filtr ~wWas concentrated to
give 3.7 g of the desired™®rodiiét as a solid. M5
cal cul ated (MtH)+ 203, found 203. Step D 15 Boc N O
Ha HONvV NCF3 O

tert-Butyl (35,45)-3-Amino-4-hydroxypyrrolidine-1-carboxylate. A solution of the

intermediate (5.4 g, 18.5 mmol) of step B, PA(OH),/C (0.3 g) in MeOH (200 mL) was stirred
under hydrogen at 55 psi ovcmight. The catalyst was filtered off and the filtrate was
concentrated to give 3.7 g of the desired product as a sblid. MS.calculéted M+H)* 203,
found 203.

StepD

?oc '
N
9
HO "’N/U\/N' CFa
H o

tert-Butyl (35,45)-3-Hydroxy-4-[({[3-(trifluoromethyl)benzoyl]Jamino)}acetyl)-
amino]pyrrolidine-1-carboxylate. To a solution of 3-(trifluoromethyl)benzoyl chloride (21
g, 98.7 mmol) in toluene (400 mL) cooled in an ice bath was added a solution of glycine
methy] ester hydrochloride (11.5 g, 94 mmol) and triethylamine (100 mL) in water (210 mL)
and THF (65 mL). After being stirred at room temperature for 8 hours, the two phases were
separated. The water layer was extracted with EtOAc. The combined organic phase was
washed with NaHCOj3 and brine, dried over MgSO, and concentrated. The residue was taken
up in MeOH (150 mL) and THF (300 mL). To it was added a solution of 2 N NaOH (300
mL). The mixture was stirred at room temperature overnight, acidified with concentrated HCl
(pH=2), and extracted with EtOAc twice. The organic phase was washed with brine, dried
over MgSO, and concentrated. Crystallization from EtOAc/hexanes provided 18 g of the

45



10

15

20

25

tert-Butyl

(3S,4S) - 3-Hydroxy-4-[({[3- (tr|fuoronethyl)benzoyl]an1n
o)acetyl)- am no] pyrrolidine-1-carboxylate. To a
solution of 3-(trifluoromethyl)benzoyl chloride (21

20 g, 98.7 mmol) in toluene (400 nL) cooled in an ice
bal'H 2048508 ded a sol ution of glycine nethyl BET/B$2003/037946
hydrochloride (11.5 g, 94 mmol ) and triethylam ne (100

Aisjred prodt @trifl@okOmethylbendYhmbhdacefOaditds-a s{_%ﬂﬁcii ®is QRLAR
tlé@ré??%‘gt rgggten‘perature for 8 hours, e two

éﬂ Quod par ated. The water |ayer was extracted

R TR R R R -

eboimé(?tﬂ%g @6l mridipohtasriddiom saquﬁraKMF @5 ni1p codledin@hl ideToafh was

Rk B gt 3B oy 468 P PP g i e s

tletope ﬁmp@raelrovmmglgthnea(wﬂij) eds atidedcoabe 6dire. athe doltlidn was

CREEE) Bl g B e, e

@WcMgWata@H coexteateal I(E}zmlatccgnamyocm EliAGEIh ety Sirst with 70%
mg?f%%g%lé%%%g%%gﬂ Vé/ﬁﬁ%)e‘f; %’% e@gﬂgtggg EQ(?JQ&%%% 7 g of the desired product as a
eadid MSteplgeptedrB " B%i@l}lﬂéﬁ MoyERBet).c acid as a solid.
M5 cal cul ated (MtH)+ 248, found 248. To a sol ution of
the_carboxylic acid (3.2 g, 13. mmol) obtai ned above

-he am.no alcohol (2.02 g, 10 nmol) obtained from
step Cin DW (15 nlL) wooled in an ice bath was 5
added NEt3 (4.2 ni, |) fol Lewed by BOP (5.8 g,
13 mmol ). The mi xtur e)was stigre roomtenperature
overnight. Brine (1 gdded Yop,t he m xture.

The sol uti on was extrac"(’ed wi oh EtOAc twi ce. The

organi ¢ phase was washed with NaHCO3 and brine, dried
over MgSO4 and concentrated. Chromat ography on silica

gel eNuz-i{[m,ds)mllydnfbmyYxQﬁ’de-ﬁn%hﬁkﬁ}Xﬁmsthgm t hen _
0

34 t 2({(r)n{atl'1\/ti) enTB] %Sr‘é%t@glgcgp%:g%) tfﬁgg_ dp'e_l%lzfgagdlssolved in

Q00 (BRELY dutt F.HFBC((]:() th) Alfeepbemgtstirréd dt rodnh tekdpd¥atie\for@BIninktss

A e e o Py PSR BT oo R e

tpyddpct3s it gil. MUaicoheet [y HF SA2 foonded6 WieHpTRgtict (3.7 g,

8.6 mvl) fromstep D was dissolved in -

»

StepF

N-(2-{[(35,4S)-1-Cyclohexyl-4-hydroxypyrrolidin-3-ylJamino}-2-oxoethyl)-3-
(trifluoromethyl)benzamide. To a solution of the intermediate (444 mg, 1 mmol) of step E

and cyclohexanone (196 mg, 2 mmol) in THF (5 mL) was added NEt; {0.42 mL, 3 mmol)
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CHzC12 (10 nl) and TFA (10 nL). After being stirred at
roomtenperature for 40 mnutes, the volatiles were
renoved by concentration under reduced pressure to

give the desired product as an oil. M cal cul ated
(MrH) + 332, found 446 (MrH+TFA)+. 20 Step F N O N P,
\ WO O N (2-{ PCT/US2003/037946

[ (3S, 4S) - 1- Cycl ohexyl - 4- hydr oxypyrrolidin-3-yl]am no
l'o‘llgwai(l%ﬁtlﬂﬁA): §H%§24(r£ b‘é’llngc ge? 4{¥J.r): Q/gs s%lrrn;'l %rocgf\ Qegr{pgﬁture

sol uti on of t e interne
permigy apd pquesddnta A el solugen. @e r@ulmmo)umom W'ﬂ-lﬁtt@&edﬂaz)th EtOAc

v, TGS b i B A
ARfifoncentryied. Rsficatien apeilica g4l igavaB24 merof the desireg @rodtctr MS

5  GANAddM+EBNahapRUAES4l Nto a NaCl sol ution. The
resulting solution was extracted with EtOAc tw ce.

The conbi ned Et OAc | ayer s Ewahglepashed wi th NaHCG3 and
brine, dried over MgySO4 and concentr at ed.
Purification on silica gel gave 324 ng of the desired
product. M5 5 cal cul ate H) + 414, found 414.
Exanple 2 NONa H CE;EPE N-(2-
[(3S,4Y9)-4- (But 2-yu-1 onx ) - 1-cycl ohexyl pyrrolidin-3
-yl]am no)-2 10
oxoet hyl ) - 3- (tr|fluoro yl beRza :

el ) in THE (3

of conpound of N0
m.) cool ed in an\T%g/géth ffas added NaH (16 ng, 0.4

mol ) _fol |l owed by 2-but bromide (9.6 liL, 0.11
mol )N'(?q{[{-’e%"saér(ﬁgt-%wﬂr ﬁw} iwrcm%@lemEmdmmﬁfynammo}-%

10 broetiyl)-3-gatiusrdhRthyNbéhShmidR STASLRiof 6f Aoﬁkﬁﬁﬁhd@f EELJ&‘}G 1 (41 mg,

.§He EHCA‘ er was separated, washed wth
TOILP T 4 505 Sl 6 6 icB AR 0 EF‘de‘PNPHﬂﬁcfa&lofﬂrfn@yl) followed
Ib? Y&ﬁ@fﬁyi bﬁhﬂ&@@fﬂmg ﬁﬁﬂnolﬁAftElQacfn‘gtsﬁ@edQﬁ’ R tASr Rhours,
rNH%E cal&y % t ed S F? found 466.
saturated was added followed by E OAc The EtOAc layer was separated, washed
with brine, dried over MgSOy and concentrated. Purification by reversed phase HPLC gave

15 the title compound as a powder. MS calculated (M+H)* 466, found 466.

To a sol ution

Example 3

5%
G

20 N-(2-{[(3S,4S)-4-(Benzyloxy)-l-cyclohexylpyrrolidin-3-yl]amino}-Z-oxoethyl)-3-
(trifluoromethyl)benzamide. The title compound was prepared by alkylation of compound

of Example 1 with benzyl bromide following the procedure described in Example 2. MS
calculated (M+H)" 504, found 504.
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Exanple 3 N OHNIi CF3 O 20

N-(2-{[(3S, 4S)-4-(Benzyl oxy) - 1- eyel ohexyl pyrrolidi n- 3-
yl ] am no}- 2-oxoethyl)-3- (trifluoronethyl)benzam de.
The title conpound was prepared by al kyl ati on of

conBound of Exanple 1 with benzyl brom de foll ow ng
t hWOBP4WI0dr e described in Exanple 2. M5 calPETUBI0RH37946

- (MrH) + 504, found 504. 47 WD 2004/ 050024

PCT/ US2003/ 037946  Exanpl gxdmpefH @ f OH CF3 O 5
N-(2-1[(3S, 4S) - 1- Cycl ohexyl - 4- (pyri di n- 2-yl met hoxy) pyr
rolidin-3-yl)amno}-2

oxoet hyl )-3-(trifluoro | ) benzam de. The title
conmpound was prepared @f ashion simlar to that
for Exanple 3. M cal cul §ted (M+H) + 505, found 505.
Exanple 5 10 N O H CF3N(N -

0]
N-(2-1[ (3S, 4S) - 1- Cycl ohgxyl ﬂ/(;pyr @ - 3- yhnet hoxy) pyr
rolidin=3-yllamno}-2d N N

oxoet hyl ) - 3- (trifNeaf omet h§il ) bengani de." The title
conpound was prepar in a fashion simlar to that
for Exanple 3. Ms cal cul ated (M+H) + 505, found 505. 15
Exanple 6 Step A MHO O 20

ir- Z'y?%ﬂﬁ%“fﬂﬁ?ﬂgﬂeﬁﬁ(v&h%ﬁ'ﬁmﬂgﬁyﬂ;&h&ﬁﬁlﬂ&lim3@hanﬁno}-2~
okoethy%g-8rrﬁuoromethbeenzainide. ‘lgtie title compound was prepared in a fashion
similar to that for Example 3. MS calculated (M+H)" 505, found 505.

Example 5

N _
OS—ZNJOJ\/HY@CFS

N-(2-{[(3S,4S)-1-Cyclohexyl-4-(pyridin-3-ylmethoxy)pyrrolidina3-yl]amino}-2-
oxoethyl)-3-(trifluoromethyl)benzamide. The title compound was prepared in a fashion

similar to that for Example 3. MS calculated (M+H)* 505, found 505.

Example 6
Step A
HO
O~

4-Hydroxy-4-phenylcyclohexanone. To a solution of 1,4-cyclohexanedione (6.72 g,
60 mmol) in THF (100 mL) cooled in an ice bath was added a 1 M solution of phenyl

magnesium bromide in THF (20 mL, 20 mmol). The mixture was stirred at room temperature
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60 nmol) in THE (100 nL) cooled in an ice bath was
added a 1 M solution of phenyl nmagnesiumbromde in
THE (20 ni, 20 nmmol). The mixture was stirred at room
tenperature 48 WO 2004/ 050024 PCT/ US2003/ 037946 for 3
hours and quenched with an NH4Cl sol ution. The

r S¥QPUHIYOMol uti on was extracted with Et OACPCTIHE2003/037946
ti mes. The conbi ned organi ¢ phase was washed wth

for 3 haurs dﬂiqﬁdmcbwemﬂi\@ma &nﬁhdﬁoﬂféqaiﬂtﬁ\% %itmon was extracted with
on..on sili eluting wt

f
‘5 AR R i ol St pipse Yasospstgmigihisin. dpbover MgSO,
wpoentchtedVBurihitanl oatsiida gdVietd)ing 4101:1 Feomehek s ylelded 0.83 g

? “F%% cpBp UM clewhled (U 300 Ropnd 17 QRALEGOT ohex

&k gyrrol i di n-3-
yl'] am no}-2-oxoethyl)-3-(trifl uororret hyl ) benzanm de.. To

a solution of
nmol ) and t he
Exanple 1 (3311, . .
Na( CAc) 3BH (424 ng, 2 nmol ). ORhe nmi xture was stirred
at room tenperature overnight and poured into a Nad
solution. The resulting solution was extracted wth
Et CAN-{2MLES, 4STHdisdmﬂyi-h€d}yﬂtﬁ&e4 pmgkgclmm)pmh&ﬂ -3-
C oJr?E:lg nt r'at e %‘u%rifl Pg{hkﬁg f %ln%l;3 c'iz‘:lg]ag i fuua%vfeﬂ‘e_tlé"(‘)‘mr‘?ﬁf step A
@98 mgel .} mmolyand ﬂwgm@ldn@omemne(ﬁateaxﬁ step B ri@ramph (331 mg, 1
gla]ggv%?}%s?ﬁé [ soﬁg@ggsﬂ%ﬁ?song k}gslcaf’c ’Flm?ngvés t}%ﬁgi)atmom
SEECTAEs e 5ang Py CeaNaCISPJG]@OnAThH@mngLSGlu@d\W:@ extracted
RPRI0 AH tWick: Te clamﬁmgd E@&Héﬁe&[wﬁeré&&ﬁ@%{ﬁvﬁhf 3 a%d%nne dried

sol ution of 2-bronppyri di né
%WﬁWF%%ﬂdecPH@P“ttscbg%ﬁ@wm stliga af gavegl 50 mgaf ﬂmpryvmg

BolE et ransSSnr, M8 cdulatedt (B14MyDST6Y fouhd 3081)4Ra fi%%é%f)the slow
After. the add *‘:I?%lleqo& Stlrrl\?a% was conti nued at

PigYing ispgep(cis 1 Sfalculaied (HlyHy Fedound980-ut i on of

1, 4- cycl ohexanedi one nono thg1 gne ketal (15 g, 96 25
mol ) in anhydrous et her (‘% When the addition
was conplete, the m xture was

‘Step A
. HO o)
7\
QO

8-Pyridin-2-yl-1,4-dioxaspiro[4.5]decan-8-ol. To a solution of 2-bromopyridine (14
g, 88.6 mmol) in anhydrous ether (300 mL) cooled at ~78 °C was slowly added a solution of

2.5 M butyl lithium (36 mL). After the addition, stirring was continued at —78 °C for 1 hour.
To it was slowly added a solution of 1,4-cyclohexanedione mono-ethylene ketal (15 g, 96
mmol) in anhydrous ether (300 mL). When the addition was complete, the mixture was
allowed to warm to 0 °C and stirring was continued for 1 hour. The reaction was quenched by
the addition of an aqueous solution (100 mL) of ammonium chloride (4.5 g). The organic
phase was separated and the aqueous phase was extracted with methylene chloride 4 times.
The combined organic phases were dried over MgSOy4 and concentrated. Crystallization from

EtOAc provided 7 g of the desired product. The mother liquid was purified on silica gel
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allowed to warmto O C and stirring was continued for

1 hour. The reaction was quenched by the addition of
an aqueous solution (100 nL) of ammonium chloride (4.5
g). The organic phase was separated and the aqueous
phase was extracted with nethyl ene chloride 4 tines.
THEO2WABIAMd or gani ¢ phases were dried over R@mmmww
concentrated. Crystallization from 30 Et OAc provided 7

au@.f WilE1092 MeOBPEIORL B i6ve 3 J BandBIHES U
g '9,23%}53& silica ggll% 49érV\D 2004/ Opél())doug4m fédtated (M+ED"
037946 eluting with 10% MeOH Et OAc to give
.sthof the desired product. M calculated (M-H)+ 236,
ound 236.0. Step B CYHO O 5

4- Hydr oxy- 4- pyri di n- 2-yl anone. The above
product was dissolved i T L) and a 3 N
solution of HJ in water (30 . The m xture was

stirred at 50 C for 3 hours. After cooling to room

t th | ut
stV MERIARE oot (o AR o B fpplicd in e
sl and 8 3%@“@0 efHghd Matepe(S@anéo’ﬂs Ifuagaarwawammﬂ&t 50 °C for 3
‘ﬁMrE AL Ebo g(h over EE@&NQQ 05 J;gseadﬁg Hu g{é%glu&[f%?' Bl s‘l‘&mng

hase was concen
ru@tslme@eb%g osqumy The @reanm RhaseEvBAcparatedging the BquBoys layer vae

fekitdeRd Q@W\.ﬂree B@es ¢rd &ﬁﬂbﬂfeﬁ Gr:g(n% Bﬁaﬁe wiAiriel GY4D g/[gk%z and

St
mr%gm{ﬂﬁdsﬁmyd% My a?tmtyd wxﬂe EtQAte @ivp S 4-g0f theditla compdupg. MS
ChieSxy NPy 192, iflind 1

yl ] am no} - 2- oxoet hyI Y-3-(trifluoromethyl)benzanide.
Reductive am nation of the ketone fromstep B wth-
tsep @yrrolidine derivative fromstep E in Exanple 1
using a procedure anal ogous to that gescrl bed for

Exanpl e 6 provi dgd \Hae tle ccp}rpound M5 cal cul at ed
20 (MH) + 507; flund @ GReyT o oW n ounds wer e
prepared foll ow ng Nt he—pf oc o?-iQ descr in

Exanples 6 and 7. CFs

N-(2-{[(3S,45)-4-Hydroxy-1-(4-hydroxy-4-pyridin-2-ylcyclohexyl)pyrrolidin-3-
yl]ammo} 2-oxoethyl)-3- (tnﬂuoromethyl)benzamlde Reductive amination of the ketone
from step B with the pyrrolidine derivative from step E in Example 1 using a procedure
analogous to that described for Example 6 provided the title compound. MS calculated
M+H)* 507; found 507.

The following compounds were prepared following the procedures described in Examples 6
and 7.

o B T or
e 3
O fﬁ*@f
O
OH
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ONN\ CF3 1d OH 25 50 WO 2004/ 050024

PCT/ US2003/ 037946 Exanple # R M5 (MtH) + 8

4- et hyl phenyl 520 9 3-net hyl phenyl 520 10

2- met hyl phenyl 520 11 4-bronophenyl 584 12

3- bronophenyl 584 13 4-chl orophenyl 539 14

3-VER Pt %ﬁényl 539 15 4-trifl uoronet hyl pherBAT/US2093/037836
3-trifluoronethyl phenyl 574 17

2- t r igAathple@et hyl phenyl 57g 18 4-nefhoxymﬁa@muﬂﬁ
536—20 2- et hoxy | 536 21
Pyridin-8-yl 507 | 22 Pyme@wiebawy| sg7 23 520
6- met hoxypyri di n-B-yl fgéih @ﬁa rethoxypyrldlsmﬁ-yl 551
- 25 3 4-nethyl ened nvvnhﬂnvy

NC N NC(IO OH N-(2-{ 2-meﬂ1ylphenyl 520
[(3S, aS)1I- ( 4- Oy afio- 4- PBRmbphdfg] ONexyT ) - 4~ NY§EPXYPyT T O
lLidin-3 10
yl ] ami nd®- 2- oxoet hyl ) - 3bramarhesgt onet hyl ) benza#t de. The
TITT e cqppound was pr epaniehpRehyl T €JUCTT VE amggli on of
4- cyano-4- nhpn\ll cycl nhm(annnp \I\II th the internmediate

15 4-trifluoromethylphenyl 574

16 3-trifluoromethylphenyl 574

17 2-trifluoromethylphenyl 574

18 - 4-methoxyphenyl 536

19 3-methoxyphenyl 536

20 2-methoxyphenyl . 536

21 _ Pyridin-3-yl 507

22 Pyridin-4-yl _ 507

23 6-methoxypyridin-3-yl : 537

24 : 6-ethoxypyridin-3-yl 551

25 3,4-methylenedioxyphenyl 550

‘5 Example 26

NC H ?
< > 3( : «N CF
0]
OH

N-(2-{[(35,4S5)-1-(4-Cyano-4-phenylcyclohexyl)-4-hydroxypyrrolidin-3-
10  yllamino}-2-oxoethyl)-3-(trifluoromethyl)benzamide. The title compound was prepared by

reductive amination of 4-cyano-4-phenylcyclohexanone with the intermediate from step E in
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51 WD 2004/ 050024 PCT/ US2003/ 037946 Exanple 1 using a
procedure anal ogous to that described for Exanple 6.
M5 cal cul ated (MtH)+ 515, found 515. Exanple 27 5
Step AFO

8- (4- Fl uor ophenyl ) - 1, 4- di oxaspi r o[ 4S] dec-7-ene. To a

."soWQt2906/n50m‘4 1, 4- cycl ohexanedi one nono- et hyl eaBuscedzabross

(8.1 g, 50 nmol) in THE (20 nmL) at 10 C was added a 1

ﬁﬁﬂﬁwx sy ol HRSRBASD e ARIRER| L OO, I8 Ll

”flbéﬂr?tf‘e&‘?ﬁéﬁature for 2 hours before quenchi ng with
saturated NH4CL solution. The solution was extracted
with EtOAc 3 times. The cB¥BIed organic phase was
washed with brine, dried over MgSO4 and concentr at ed.
'Sl'ge resi due was taken up in toluene (80 nL). To it

added p-t ol uenesul fonic acid m)nohydrate (80 ng).

The m xture was stlrred r th renoval of
wat er using a Dean- St &R .o hours. The 15
resulting solution was washed V\Atﬁ sat urat ed NaHCO3
and kﬂ-(4nauordgshee9l|)-qwemowﬁ%mmcq-%ﬂé‘ fi%%&ﬁh&%&, g
0 an

Elflc)ﬁlon on i ca elutin
YA oup Piapo PRV ekt et 50 P THE (20 mbatdb AQ gantided
¢ 8 M8saiytiod 584-flaohes) hﬂagnesit@ Biéﬂai@é‘ Inestreel 66 Mtk nfmdd: The

A3 EaRyrd € om st s pefesavenchient sauracd

- N @lrsolatora fTae fohunioh szhe@(tpﬁctécﬁwﬁl BOAc3 finkes MTHRlchmBRS orgamc

s added Pt 02
B Ol babRe Beef e Mash) i Eimenin. Rires guswas aken up
it tedyens (80 k). Po eves ndied pe«smengmfommed fohctyiSie (Wﬁg) The

h f d
el o el Aot el By R R SOh e s 2. e

@ls'ﬂ}tlﬁ’&ﬁ@hw’! wass%smddmﬁmmma%aﬂomend bnrhedt&ﬂmerpu@mdm
t&iRerdulatel @uﬁﬁ&ﬁ@ﬁl&%ﬂ& éiuu g%?@o gg‘? an%hfn ﬁ\ﬁm% in

cal cul ated (MH)+ 237, oun
hexanes provided the title compound (8.8 g, 75%) as a solid. MS calculated (M+H)* 235,

found 235.

Step B
0]
O~

8-(4-Fluorophenyl)-1,4-dioxaspiro[4.5]decane. The intermediate from step A (8.8 g,
37.6 mmol) was dissolved in toluene and to it was added PtO, (0.5 g). The resulting mixture
was stirred under hydrogen at atmospheric pressure overnight. The catalyst was filtered off
and the filtrate was removed under reduced pressure. Flash chromatography on silica gel
eluting with 5% and then 10% EtOAc in hexanes provided the title compound (8.6 g, 98%) as
an oil. MS calculated (M+H)" 237, found 237.

~O-O-

Step C
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4- (4- Fl uorophenyl ) cycl ohexanone. A sol uti on of t he
internmediate fromstep B (8.6 g, 36.5 mml) in toluene
(40 m), THE (20 nL) and 10% H2S04 in water (25 nlL)

was stirred at reflux overnight. After cooling to

r owm2emigerdat ure, the organic-layer was sepacausigs/379ac
washed with brine, dried over MgSO4 and concentr at ed.

Fl asf. @Jﬁ\ﬂ@lﬂﬂf B¥h&AnoneSA kdiGfondf ltheg'llltyl}&lﬂc@ﬁte‘ﬁoﬂkté)'@ (8.6

and then 10% Et'CAC 1 n hexanes provid
B3P aurAY ip tplepne (0 IBTeb/aHBgZOanL)@pﬂ 10%EL8Q4 aWater &F miNwras
S})%I%d it{)r&“ﬂd)vér%x%ht. REeIcoRling tPrdom temperiudd, the Haanic Mierak /

pprated, mashsd with bring, drigdiovey Ma$@ynd agncyrifptadoRlashyehiomatoggaghy on
Qﬁdé@éféhﬁing ditA 5% and then 10% EtOAc in hexanes provided the title compound (6.0
am no) - 2- oxoet hyl (tritluor orrelt) benzam de.

hyl')
5 %t)Fstqné’chlﬁﬁé‘&'h‘a‘e +I@ré%3aif‘é’& BY- reducti ve
S @tlon of the ketone fromstep Cwth the
%P &r nedi at e fromstep Ein Exanple 1 using a
procedure anal ogous to that described for Exanple 6.
M5 cal cul ated (M+H) + 508, 15 found §08. Exanple 28

o CF.
2- (1, 4- Di oxaspi s N\a/y\'l}b py e The
ketal (2 g, 8.5 mml) obt a Prom st A, Exanple 7
was di ssolved in pyridine (40 nL) and the sol ution was
cooled in an ice bath. To it was added SOC12 (3.1 ni,

e VBRI AT oD oS g R e

yBaminop2-oxdshyljet (teiflacrobiéthyhbdizhmile. THe dtleeompalint Wasprepared by

ter. The.resul ti ol ut i . extracted with
e s Sthe nefie B ek SVl e S B ot E g Epte
dweing WySOtiumndalogrus erthat slesedbedForampleréo Vst calyniatet YM-+1BY1 508,
$idiGRg g€l eluting with O to 55% Et OAc/ hexanes ,

provided 1.54 g of the title compound. M5 cal cul ated
(MrH) + 218, found 218. St @Rarile 28

Step A
7\ ©
K

2-(1,4-Dioxaspiro[4.5]dec-7-en-8-yl)pyridine. The ketal (2 g, 8.5 mmol) obtained
from step A, Example 7 was dissolved in pyridine (40 mL.) and the solution was cooled in an
ice bath. To it was added SOCI; (3.1 mL, 42.5 mmol). The solution was allowed to warm to
room temperature and stirring was continued overnight. The reaction was quenched by
addition of ice and then water. The resulting solution was extracted with EtOAc three times.
The combined EtOAc layer was dried over MgSO, and concentrated. Flash chromatography
on silica gel eluting with O to 55% EtOAc/hexanes provided 1.54 g of the titie compound. MS
calculated (M+H)" 218, found 218.

OO
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2-(1,4-D oxaspiro[4.5]dec-8-yl)pyridine. The olefin
(1.54 g, 7.1 mol) obtained above was dissolved in

MeOH (40 nlL) and Pd/ C (160 ng) was added. The system
was hydrogenated at 53 psi for 3 hours. The catal yst
W p465Red of f and the filtrate was 5 concRGHYSARE37946
to give the title conmpound. MS cal cul ated (M+H) + 220,
found 220. Step C N 10 4-Pyridin-3-yl cycl ohexanone.
The above ketal was converted to ketone by treatnent

Wi t h2dbéDioraspika[4.51dked-8wi)peridihe TRE sleﬁ.@lursa 183 ehrhdieshidiida

ShER sk IR St MRS o ol bl ol e it

hyidogenafed 81S3415) fod3 hiyuls. Ty edtal Ysé whyfiltesbdofamit ki YRAOR%Y | ) P
%&‘%8%9‘1 2 el R O P A’ 22 foued 30

ound was prepared by reductive amnation of the
ketone obt ai ned above with the pyrrolidine
internmedi ate obtained fromstep E, Exanple 1 using a
procedur e anal ogous to t ri bed for Exanple 6.
MS cal cul ated (M+H)+ 4£E§*fgii§=@90. 20 Exanple 29
Step A/~ HO( --OTBDVS N
4-{[tert-Butyl (di nethyl)silyl]oxy}cycl ohexanol. To a

solu n .of cl exanedlol (5 g, 43 nmol),

dgzlg'r igm-35y %‘é‘ a%* oo etRlEt’% cprvered tojkgtoms yctieptment
vglmumu; HCbhlllewing thedpfocedie Btiibed@bstépd8l G ample 7. MS calculated
%}b p}ét%ldd{r.}%thylsuyl chloride (6.47 g, 43 mmol).

mXture was stirred at room tenperature overnight.
Br was added and the organic phase was separat ed.

. The aqueous | ayer mas extracted with Et OAc. The

conbi ned organl 2004/059024 PET/ US2003/ 037946

LT

N-(2-{[(3S ,45)-4-Hydroxy-1-(4-pyridin-2-ylcyclohexyl)pyrrolidin-3-yljamino}-2-
oxoethyl)-3-(trifluoromethyl)benzamide. The title compound was prepared by reductive

CFa

amination of the ketone obtained above with the pyrrolidine intermediate obtained from step
E, Example 1 using a procedure analogous to that described for Example 6. MS calculated
(M+H)" 490, found 490.

Example 29

€

HO—<:>—OTBDMS

4-{[tert-Butyl(dimethyl)silylJoxy}cyclohexanol. To a solution of 14-
cyclohexanediol (5 g, 43 mmol), imidazole (2.92 g, 43 mmol) and NEt; (7 mL) in CH,Cl,
(100 mL) cooled in an ice bath was added tert-butyldimethylsilyl chloride (6.47 g, 43 mmol).

Step A

The mixture was stirred at room temperature overnight. Water was added and the organic

phase was separated. The aqueous layer was extracted with EtOAc. The combined organic
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phase was dried over MgSO4 and concentr at ed.

Chr omat ography on silica gel eluting with 3:1

Et QAc/ hexanes provided the title conpound (4.2 g, 42%
as an oil. M calculated (M-H)+ 231, found 231. Step

B 5 McSQO3--( }-OTBDVS

4- WPREU038 4t v| (di met hyl ) si |yl Joxy}cycl ohexyl PCT/US2003/037946
nmet hanesul fonate. To a sol ution of the si |yl

: : .
ST RARARLRr itd), Bffbobdc L E) St 0 ficegs) fishepi
By By efbgranes ployisipd the titlo combouidl (42 gr#t3%) aifah eil. M8 balgplated
avhyed unf 99 10 tenperature for 2 hours, the

solution was diluted with water. The organi c phase was
separated and the water |ayer was extracted with

Et OAc. The conbi ned organi ¢ phase was dried over

MySO4 and concentrated. Purification on silica gel

eluting with 2:1 Et CAc/ hexs ilelded the title
conmpound (4.6 g, 2% easg% TRRMR al cul at ed ( MtH) +
309, found 309. Step C JN~OTBDMS N 15 F3C

1- ( 4-4-{[tetrButP(dipethaDsitylloxy}ysiohykyl meﬁaugmlfmmo)asamﬁdnrof the
ki l: 0 n

Elflyll Hﬁ’crr %%t%ﬁ%&ﬁéqﬁ%tg@g érgg & &4@6&3 chg} cgg al? 1ceP thwas added
Hﬁz (é apéu) fﬁ_lywe%w methingsulfgnyl |Cblen@ﬁdt1l8 miasAfictdeids MaHd (a()roam
Smpefabird f3r Mhéted, Me sBlukidn wak hﬁuﬁgh WltH rvﬁte}‘me gxtg%tgg %g%{ \?A’s %;Qnted

20 mnutes before the nesylate meg
apdihe paterjaygymag extrpted m&E%eEhe coab prggniqplpse was dried over

SISO, Bﬁ’cﬁ&né&txﬁt@& Wh&ﬁdm&[ éﬂ silica gElQ','iutﬂaé RaH b lqiﬂéAElhéane@tylelded

100, C over nlg Af t bei ng cool e
%%F%Pwed G 8%9 ?ﬁqncsw M§§dﬁ'€%“é@’ﬁ'@t éOSr é@nwa%r
éaxtract ed with EtOAc three tines. The conbi ned
e>t<etpract was washed with brine, dried over MpSOH4 and
concentr at ed. Purlflcatggl_@_é Mg eluting with
5:1 Et QAc/ hexanes p'r\}%yz title 25 conpound (0.56
g, 44% as an oil. cal cul ated (M-H)+ 349, found
349. Step D NaCH N F3C 55 WD 2004/ 050024

PCT/ US2003/ 037946
1-(4-{{tert-Butyl(dimethyl)silyljoxy}cyclohexyl)-3-(trifluoromethyl)-1H-pyrazole.

To a solution of 3-trifluoromethyl-1H-pyrazole (1.0 g, 7.35 mmol) in DMF (10 mL) cooled in
an ice bath was added NaH (0.3 g, 60% in mineral oil). The mixture was stirred for 10

minutes before the mesylate (1.13 g, 3.68 mmol) of step B in DMF (5 mL) was added. -
Stirring was continued at room temperature for 1 hour and then at 100 °C overnight. After
being cooled to room temperature, the solution was poured into ice water and extracted with
EtOAc three times. The combined extract was washed with brine, dried over MgSO4 and
concentrated. Purification on silica gel eluting with 5:1 EtOAc/hexanes provided the title
compound (0.56 g, 44%) as an oil. MS calculated (M+H)* 349, found 349.

StepD

=
OO
N

FsC
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4-[3-(Trifluoronethyl)-1H pyrazol -1-yl ] cycl ohexanol .
The internediate (0.56 g, 1.6 mml) fromstep C was

di ssolved in CH2C12 (10 nL) and to it was added a 1 M
solution of TBAF in CH2A 2 (5 nL). After being

stirred at roomtenperature for 2 hours, the solution
Wa¥O OO0 Wit h CH2C12. The resul ting sol ut PEHUSA3/037946
washed with brine, dried over \ySO4 -5 and

conc4{s- (Ia-ifmibroxﬁuh}'vlf-imqiyi-aznl-nyl]qriclohaangeTheeihwﬁﬂedgtev(b 561 g,

1 oy 8 s AR By P g gl SRS gy tion

o IBAF St @HzG:"tz ¢ ohO). AEer(BeNg itfitred at room tempcramre for 2 hours, the solution

TH f th [

il pio] CHROETTRG e VL PRl e ELERE o

and c&ielﬁm(atbﬂ Hulu‘ﬁcmo e slihaa gel &l@ing with: LEOA BB providditlie title
| Xt j nut es and
SutopiiBa 5 1R LR ARaapl pEAF 2528 0L 5
(0.27 g, .15 nmmol ) in THE (2 nL) followed by NEt3 (1
g7-1 mol). After 15 being stirred at room

rrperature for 2 hours, the solution was diluted with
Et QAc. The resulting soI uti on was washed with brine,
dri ed over MgSO4 and con tra Purification on

silica gel eluting with \].N ﬁ’exanes provi ded the
title conpound (0.22 gfacsz/a as an oil. M calcul ated

l(:sl\,/lg:l_bﬁ+[é-2'[p§5£rgqugnyl)31?ﬁ-pyrazo? l-yl]cyc%he%zll\nl-o%é.cl%' al\slolgtli\lon%%%xalyl
S dridie ({230 4538 rémbly 6 TR €10 114 cbaded dt 78 1@ WEsQEIRIAITNISO 108 mL,
azol-l- . . . . .
D oD o s e v ST S 20y e 1 yoded hghaonof
AlEOHADIE TR (0Y] 9, 6 sl Yie THRHZ mL) follbeedin bt (1dnlydsl mmol). After
r.epared by redu nat nof t he t
gff'né%s Wattrﬁonix el meral:u.re fa{rlaol i éhxe lution was dflﬁl?te(f wﬁ) Eto%r@ kE

ne~ pyrro Per e romstep
teealtind elution sagngashedwiticthes deied nedr dpS0s artdnconcttatrat@é Punﬁcatlon

i f f
B oS Rl RIS G Y AP o
Dﬁd\dﬁpduwtm(%’rfﬁh&?rhgmmﬂﬁo t hose described for
2 r%pl es 27-29. 56 WO 2004/ 050024 PCT/ US2003/ 037946
cp

H
F N CFs
IN N N
FoC” N /\:\/ NQ\ \g/\HJ\@/
: OH

N-{2-[((3S,4S)-4-Hydroxy-1-{4-[3-(trifluoromethyl)-1H-pyrazol-1-
yllcyclohexyl}pyrrolidin-3-yl)amino]-2-oxoethyl}-3-(trifluoromethyl)benzamide. The

title compound was prepared by reductive amination of the ketone from step E with the

pyrrolidine intermediate from step E, Example 1 using a procedure analogous to that

described for Example 6. MS calculated (M+H)" 548, found 548.

The following compounds were prepared using the procedures analogous to those described

‘for Examples 27-29.

56



HORNa,. " NCF -HHIl j s OHExanple # R M5 (M+H) +
30 3-fluorophenyl 508 -31 4-chl orophenyl 523 32

3-chl orophenyl 523 33 4-bronophenyl 568 34

3- bronophenyl 568 35 4-net hyl phenyl 504 36

3- net hyl phenyl 504 37 2-nethyl phenyl 504 38
4-%?‘}‘1%/!@?}ﬁenyl 520 - 39 3-net hoxyphenyl 520 PQQuUs2003/037946
Pyridin-4-yl 490 41 Pyridin 3-yl 490 42

5- met hyl pyri di n-2-yl 504 6- medhyl pyri di n-2-yl 504

44 Cpinolln-4-y g; ﬂ“ﬁphﬁg cﬁ;ol-l-yl 494
46 3, 5- dinethyl- ol - y
4- trlfluoronethylphenyl H 8
3-trifluoronethyl phenyl 558 L 49

3, 4-net hyl enedi oxyphenyl 534 5 Exanple 50 Step A 57

WO 2083380824 PCT/ US2003/ 837946 HO | OD MS (M+H)*
30 3-fluorophenyl 508
31 4-chlorophenyl 523
32 3-chlorophenyl 523
33 4-bromophenyl ' 568
34 3-bromophenyl 568
35 4-methylphenyl 504
- 36 3-methylphenyl 504
37 2-methylphenyl 504
38 4-methoxyphenyl 520
39 3-methoxyphenyl 520
40 Pyridin-4-yl 490
41 Pyridin-3-yl 490
42 S-methylpyridin-2-yl 504
43 : 6-methylpyridin—2—yl 504
44 Quinolin-4-yi = 540
45 3-methyl-1H-pyrazol-1-yl 494
46 3,5-dimethyl-1H-pyrazol-1- 508
yl
47 4-trifluoromethylphenyl 558
48 3-trifluoromethylphenyl 558
49 3,4-methylenedioxyphenyl 534
Example 50

Step A
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HO

[ 2- (Hydr oxynet hyl ) phenyl ] -1, 4- di oxaspi r o[ 4. 5] decan- 8
ol. To a solution of 2- bronobenzyl alcohol (3.0 g,

6 mol) in THE (40 nmL) cooled at -78 C was added a
2.5 M solution of n-BuLi in hexanes (14.1 nL). The

m WOZpM/050a%t stirred at -4 C for 1 hour and 5pep@kR6s037946
back to -78 C. To it was added a sol ution of

1, 4- cycl ohexanedi one o ﬁéh, ketal (2.5 g, 16
nnDI) in THE (10 nL) o s. Stirring was
continued at -78 C for gg—and at -4 Cfor 1
hour. The reaction was que ched by addition of a
solution of NHACL in wat@r. The resulting solution

was ' th.ee tl The conbi ned

extr ?é%ﬂ%gﬁ&zwh&gl)@{ ?Aﬁ% 3xasﬂ‘lf &gg]dﬁ?ér 8-y B solytien of 2-

bigmeksreylaicebo! (30 g, 16immadl) mfI'HTn(49 imlLi) esolegiek —7BO’Cde,dtaHdIlQ a2.5M
e title conpaun

Al Ch o el A A5 ol o i O B

cal cul ated (Mt
eqle backdg-75(C etryzagﬁd;}eé nsq_luﬂ.dm- aylghghledaailedidne ﬁB}QJ-ctﬂ-ﬁﬁle

k&ﬂ@i 5 BE% xfi’ih@l?&l’ﬂ-ﬁﬂ(lb ? r-nl;&eA/ rgrl%l'%as c?A%%gd at —78 gC for

i(i)l rred at roomten‘pera ure
Finetes andas st Cofpsd hPlrran@deacmhlewmmwheﬂ lvmdiha:kemi s:;bﬂmbiil of

EH®1dn wie ThesblifidgNeui] wid e‘iﬂ‘a%ﬁg Y\@Bﬁg kel tllnéets e’H‘xe combined

OH and hrine, dried over concent
= VES Hashefwite B Brine, dgigd v eq\MgSO@nd 2once¥tratdd (Pification on silica gel

BIGB, vh ) 594 MaDEW P prob e S tRLBmPGRE M EAN o0 B AR
yP?{%grQﬂﬁWﬂlw 3-yl ] am no}-2-oxoet hyl)-3-(trifluoroneth

8-
1

,y&aﬁenzanlde The title conpound was. obtained by

reductive am nation of the ketone of step B with the

intermediate fromstep EP rt?plelusmga
‘@ rtbed for Exanple 6.

procedur e anal ogous to tha
M5 (M+H) + 25 518, found 58 WD 2004/ 050024

PCT/ US2003/ 037946
3H,4’H-Sp.iro[Z-benzofuran-l,1’-cyclohexan]-4’-one. The ketal was dissolved in

80% TFA/CH,Cl,. After being stirred at room temperature for 3.5 hours, the solution was
concentrated. The residue was taken up in EtOAc. The resultiﬁg solution was washed with 1

N NaOH and brine, dried over: MgSO4 and concentrated.
Step C

Q N i CF
SO
O
OH
N-2-{[(35,4S )-4-Hydroxy-1-(3H-spiro [2-benzofuran-1,1’-cyclohexan]-4’-
yl)pyrrolidin-3-yl]amino}-Z-oxoethyl)-3-(trifluoromethyl)benzamide. The title compound

was obtained by reductive amination of the ketone of step B with the intermediate from step

E in Example 1 using a procedure analogous to that described for Example 6. MS (M+H)*
518, found 518.
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Exanple 51 Step A QOO O MeO OVe 5 Dinet hyl
2,2"'-(1,3-Di oxol ane-2, 2-diyl )di acetate. To a solution
of 4.2 g (24 mmol) of dinethyl 3-oxopentanedi oate and
2.7 mM (48 mol ) of ethylene glycol in 50 nL of

nmet hyl ene chl ori de was added 12 nL (96 mmol ) of TMSC
atWo W8HeSt@mper at ure. The reaction m xture VRGI/E2008/p37646
at 50 C for 3 days.. The reaction was quenched w th
saturated 10 NaHCO3 aqueoﬁgﬂsawéglslfti on. The aqueous

| ayer was extracted wth ~"The conbi ned organic
| ayers were washed with brine, dried over Na2SO4,
fvapqrated under reduced pressure. Chronatography on
silica gel gave the desired product, dinethyl

2,2'-(1, 3- dioxol ane-2, 2-@i ¥l )dpacetate (2.6 g, 12 .
mol , yield:50%: M gvgieﬂ\:)’@l(l\m-l)t 15 Step B O O
HO'"~ OH 2,2 -(1,3-D'%0l ane-2, 2¥fi yI ) di et hanol . To a
solution of 2.6 g (12 mmol) of dineth

yl
2, 2" 1fithethyl? Yifrotme2B-JiyD 4l byi e !
2 B AL A P
of Iﬁ%ﬂ?t@détoix_@lwﬂw%tqa?e@nmg mlKg$mmeD p{ptedent glycdl ih 50 whsof
Heteyietadiontd Qas}raéa/@dl\f_@% (9@%(951& 'ﬁ\%(’ﬂé{ r%gm(tén&kgnugn?he

water (3 nmL). The m xture was” stirred overnight,
TFRqUPR PRRtfure 3 Himgh atc0) Fier. 3 daye Thestadtinn wis suenshésouitlt satugated

MAHGO; e oud htidh-XBhle aqldtis e 29 Bftra0ed Rfth Ethe® ARS CoiBiSed

evapor at ed. Chromat ography on silica gel afforded 1.3
ﬁgf%_“l@yq%?r? wwhgql yith driggover Na;SOy, evaporated under reduced

pesdire( Chdndiogapiyeunailida geltayd théliiranctuct, Mty £21(1363
‘%Mﬂl%r&(zz(? %eg COO MO-~ O\ .

ORe BT UNLEcHES (46 51 1 F BPPlaKEld0%): M fmve): 219 (M1
di met hanesul fonate. To a solution of 2,2" 30
ét%?ﬁ di oxol ane-2, 2-diyl)diethanol (1.3 g, 8.0 mmol) in
ne

yl ene chloride (100 nL.) was added triethylam ne
(3.4 n, 24 mmol) at room tcgéﬁoerature. The sol ution

was cool ed down 59 HOWOH

2,2’-(1,3-Dioxolane-2,2-diyl)diethanol. To a solution of 2.6 g (12 mmol) of dimethyl
2,2-(1,3-dioxolane-2,2-diyl)diacetate in 100 mL of dry THF was added 1.4 g (36 mmol) of
LAH at 0 °C. The reaction mixture was then refluxed for 1 h, was quenched with 15% NaOH
aqueous solution (3 mL) and water (3 mL). The mixture was stirred overnight, filtered
through celite. The residue was washed twice with THF (100 mLX2). The combined organic
phase was evaporated. Chromatography on silica gel afforded 1.3 g (8.0 mmol, yield: 66%)
of 2,2°-(1,3-dioxolane-2,2-diyl)diethanol: MS (m/e): 163 (M+1)*.

Step C
[\
o _ 0
MSOWOMS

1,3-Dioxolane-2,2-diyldiethane-2,1-diyl dimethanesulfonate. To a solution of 2,2
(1,3-dioxolane-2,2-diyl)diethanol (1.3 g, 8.0 mmol) in methylene chloride (100 mL) was

added triethylamine (3.4 mL, 24 mmol) at room temperature. The solution was cooled down
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silica gel eluting wt

WO 2004/ 050024 PCT/ US2003/ 037946 to -40 C and then
mesyl chloride (1.65nL, 20mmvl) was added dropw se.

The reaction mxture was stirred at -40 C for 30m n,
then warnmed up to O C gradually. The reaction was
guenched with saturated aqueous NaHCO3 sol ution. The
adteauyoeder was extracted with nethyl ene eaT/E$206®37946
The conbi ned organi c extracts were washed with brine,

or-4e 8C amdahen ARG - e ffard.the .
crude_pr adu td,wlb S g)i% Ighg‘hg@g@él?{c’f?%dg?de% Vi #‘imﬁ‘in)??
%‘P‘?i‘gf Wgﬁg‘%‘??taﬁ%t%fm Regninnthen wargied up i1 Cigradsialby THe &¥Bon was
?é&%hd Bj{;%‘“‘f‘g‘f‘?#‘i%i‘*&e%“ﬁé??cﬁa Oy T ohes by s e itk
T0 g‘f"%‘“’o Fifi% o FomtRAd dB2apts exfracts weae Washerbwith brineTdied 616
Nt Og, titeh e eaporated o aféd bﬁkﬁxd&@%d&g,q%éxo]m%dzsﬂ&iy]td{eﬁﬁn&{ 1-div
: i TH : 8.6, nol ). After being stirred =7
é@%mﬁ{oﬁﬁgé ?ﬁ)sgk%@flﬂﬁ -of the above crude

di mesylate in THE (5 nL) was added. The m xture was
§tg%bred at room tenperature overnight and quenched by
addition of cold water. The resulting solution was

extracted wth Et CAc 15 txnce\ Jhe conbi ned extract

was dried over MgSO4 and rted. Purification on
5 Et B¢/ hexanes provi ded

250 mg (26% of the titl~esconmpound. M5 cal cul ated

( M s d 243 Step E S&Q. 20 o
AH E%‘M‘f*ﬁ‘y% P’%ﬁ‘gel?( eﬁ’éf’ 1°,Y%°-E$"ﬁﬂ%§fi?zf!%wel To@-sglutier eftindsne (0.5
H#-3eolk st THF @6 ndf eqmléﬂf i6 @n 24 bath wad ad¥BD} ) %\/I mdagﬁofﬁmofak in
utjon of 1IN 3 nl). After being
E‘?ﬂ red th@m?%i&m TRRLF 5?‘{?95"9&\9&1%%:80@% of Bre@bqve rude
ingsyinte in TERF (GumniLh wit £ed. Ahel mix oo widé itipiad gﬂcro&gttéﬁ?]ﬁaﬁge overnight
Na . i se,was separated and the water
e S 1o St B Rl Seh et B B0 A
BiGatiecophinekenag wis deel @eeVzD.S04 canenteacPiicaton®n silica
ElufinGath OHER) el ] ing with 1:5
égu c/ ngtx aqeg%cgg?%{g%jb@98&%0%§ /og?f%%ttéhetclofnp‘é““d' MS
@Eﬁﬁé&a +HHYR43 daynd 24at ed (MFH) + 199, found 199. Step F
&, ¥O 2004/ 050024 PCTI US2003/ 037946 H O QW] 3 /

50~

4H-Spiro[cyclohexane-1,1’-inden]-4-one. To a solution of the ketal of step D (0.24
g, 1 mmol) in THF (3 mL}) was added a solution of 1IN HC1 (3 mL). After being stirred at

room temperature overnight, the solution was diluted with EtOAc and a solution of saturated
NaHCOs;. The organic phase was separated and the water layer was extracted with EtOAc
twice. The combined organic phase was dried over MgSOy and concentrated. Purification on
silica gel eluting with 1:5 EtOAc/hexanes provided 170 mg (86%) of the title compound. MS
calculated (M+H)" 199, found 199.

StepF
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nethy

_ conbi ned organ

OH N-(2-{
[ (3S, 4S) - 4- Hydr oxy-1| - spi ro[ cycl ohexane-1, 1" -i nden] -4-y

| pyrrolidin-3-

.yl ]am no}- 2- oxoet hyl )-3-(trifluoronethyl)benzam de.
Reductive am nation of the pyrrolidine internedi ate

f 'oP2e/e56028 Exanple 1 with the ketone of stpErEs208i08946
a procedure 5 anal ogous to that described for Exanple

6 afforded the t|tIe conpou . NB Oal cul ated (M+H)+

514, found 514. CFs. ~ N~. OH
H 10
N-(2-{[(3S, 4S) 2' 3' osplro cl ohexane-1, 1" -

i nden] -4-yl)-4-

hydr wsgzqy(as Qb»ama&g Jllsiﬂ’bﬁ ox?erﬁ%QPi hﬂ&e)na 3 a&ﬁa{m‘im“noi 0

benzam d tl on of

}@"52“&!‘,91%&%10@'8 ﬂ)lzeapmxygtRemw afuigationef et | e

RORGR idterthddi R S 8 £ Cﬁx(aé%ié) Twithlife keft&\g ijst%l@ um@gaaﬂ}weﬁure

53 15 Step A Boc HCbz tert

alagopsfo téat{dﬁceefﬁlsz Brampley aforded thertitla ¢mppung. dMSsalquiatedo |
@dﬁﬂéSLrﬁﬁadbpmylate To a solution of 1.4 g of the
am ne obtained fromstep Cin Exanmple 1 (6.9 20 mol)
in THE (40 nL) was added Ekampl 5af CbzSu (8.4 mmol)
followed by Et3N (1.1 nL, 7.6 nnnl). The reacti on was
stirred at roomtenperature overnight. Solvent was
renoved under vacuum The r95|due s taken up in

wat er phase wag The

nas drled Wrer Na2SOf  and
concentrated under vacuum Col utm chromat ogr aphy on

sili M(2g[@d03S,GIS')Jl-I(I!Q’ Ditytrpikofefeldiexanal Ehfoe). m—%nm ded
Bidredel i S ttaREng) e B orarathitegan '

Hpdgeo 800 24 cdapbhhdSFIHIBmAI8 Y 46ng Pd/C as a catalyst provided the title
compound. MS calculated (M+H)" 516; found 516.

Example 53
Step A

Boc

HO  ‘NHCbz-

tert-Butyl (35,4S)-3-{[(Benzyloxy)carbonyljamino}-4-hydroxypyrrolidine-1-
carboxylate. To a solution of 1.4 g of the amine obtained from step C in Example 1 (6.9
mmol) in THF (40 mL) was added 2.1 g of CbzSu (8.4 mmol) followed by Et3N (1.1 mL, 7.6
mmol). The reaction was stirred at room temperature overnight. Solvent was removed under
vacuum. The residue was taken up in EtOAc/water. The two phases were separated and the
water phase was extracted twice with BtOAc. The combined organic was dried over Na,SO,
and concentrated under vacuum. Column chromatography on silica gel eluting with 2:1
hexane/EtOAc provided 1.6 g (68%) of the title compound. MS found: 237.2 (M-Boc+1)*,
336.9 (M+1)", 359.2 (M+Na)*.
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- hexane/ Et OAc provided 1.44 ¢

Step BBoc i ~N // O NHCbz tert-Butyl
(3S) - 3-{[ (Benzyl oxy) car bonyl ] am no} - 4- oxopyrrolidi ne-|
-carboxylate. 5 To a solution of 0.7 nL of oxalyl
chloride in THE (10 nL) cooled at -78 C was added 1.5
mL of anhydrous DMSO. After stirring for 5 mnutes a
sOVORMHPSOBH 1.6 g of the al cohol intermnmedi abEr/ 20051039946
A in 20 rnL of anhydrous THE was added, which was
followed by addition of 2.3 nL of triethylamne. The
gol bath was renoved. The reaction was stirred at
therrperature for 0.5 h. The reaction m xture was
guenched with 50/50 nL of mc Et CAc/ wat er. Water phase
was extracted twice with ENQAc. The conbi ned organic
phase was dried over Na2§%4/ and concentrated under
vacuum Col um chr omat ogr, I\%E silica gel wusing 2:1
Y3 he title conpound. NS

( Z/Hotm-sa&l (3S)- e-m[(n‘enzﬁaﬁy)carbhﬂy}]anﬂdmf&h n%gl‘dgl&{q i-cggb%’dlate
X ] am - O- X
STt ord o bl ol WG EY ) deplot s 702 it 1.5
whef mmm mzet &fper Bumng 24 5thin@és anolyel fquss %Ibﬁhe £gsmbed
ed,a ti.on
lertlecard B31cB A 0 Bt athyaRe T o Sivih s oty
#idition obdB mg. of triethrybhiset Thmﬂl‘:] bagrmsrrﬁhmle 5181\5 Qéa%c?:m'as stifd& at
o ched. wit 0
58 Bt TR BRSNS M 31 o Bl
BOAsSvateT Waterphibiervesd cmr@ad mcqohﬂSEtOMST it doRBin@d Ediganic phase

WIS o f1a 300) Gl
c hro ma? ogr SMEW on oé @ﬁ%lﬁgtg&]{é‘%% vac'f"ﬁ’b “Tﬂog?ﬂftogrphy on silica gel

OAs providetht 44g oftheltitk OmMBGundgMS VR 335t | €
£9 nBound M5 (MtH) + 377. Step D Boc i N
?oc .
N

OH “NHCbz

tert-Butyl (4S)-3-Allyl-4-{[(benzyloxy)carbonyl]amino}-3—hydroxypyrrolidine-1-
carboxylate. To a solution of 1.44 g of the ketone of step B in 20 mL of anhydrous THF
cooled at 0 °C was added a solution of 6.2 mL of 1 M allyl magnesium bromide. The color
turned dark right away. After being stirred at room temperature overnight, the reaction
mixture was (iuenched with 50/50 mL of EtOAc/water. Water phase was extracted twice with
EtOAc. The combined org'anic phase was dried over Na;SO, and concentrated under vacuum.
Column chromatography on'silica gel using 3:1 ~ 2:1 hexane/EtOAc as eluent provided 0.85
g of the title compound. MS M-+H)* 377.

Step D

Z-

HO
OH NHCbz

tert-Butyl (4S)-4-{[(Benzyloxy)carbonyl]amino}-3-hydroxy-3-(3-
hydroxypropyl)pyrrolidine-1-carboxylate. To a solution of 0.85 g of allyl alcohol of step C
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“wat er phase was extract

HO ( > OH NHCbz 25 tert-Butyl

(4S) - 4-{[ (Benzyl oxy) car bonyl ] am no} - 3- hydr oxy- 3- (3-

hydr oxypropyl ) pyrrolidi ne-I-carboxylate. To a sol ution

of 0.85 g of allyl alcohol of step C 62 WD

2004/ 050024 PCT/ US2003/ 037946 in 20 nL of anhydrous

THEOSM/0H8ed a sol ution of 15 nL of 0.5 N 9PESBNs2006/w87946

reaction was stirred for 2 days. Water (0.5 niL) was

NaOAc/ %?@?m%f% Qa%a.dﬁéd ag{".‘“%?eﬁ% {tﬂS %558% Lbfieaction

ps Yo 2daysaVateed.d R bvakcadded followled wiithrl niasf 30% H,0, and 1

nfl S NROASRReNAR: bhe B8 R 1 hAGL Gt Il a0 LML Tre warer
e. conbi ned organic 5 ase rve

g(gyt{?gmas Pevdralizet itk £1CY xtmca@imrh EtQdk twice. The combined organic

plilfsowﬁdi@ﬂ a\‘thazS@J Siil\}ehﬁaas ﬁJJO\HéhIF% r PAdfGn B @Amr'\%mmatography

rOV|ded e tit compoun
{"R/ﬁﬁﬁaﬁe k1 P“‘gtfé‘BAEa 'e,ent mpwdpd@ 80-gNHi@ititleepinpBuit NS (M-+E)*
B9S) - 9- {[ (Benzyl oxy) car bonyl ] am no} - 1- oxa- 7- azaspi ro[ 4
. 4] nonane_7- carboxylate. To a solution of 0,80 g of
the diol of step Din 15 nL of dichloronmethane at 0 C
Yepe added 0.2 nL of nethanesul fonyl chloride and 0.8
mL"of triethylamne. After being stirred for 1 hour,

- the mixture was refluxed at B8 C overni ght. Sol vent

was renmoved under 15 vacuu
in EtOAc/water and the t

The residue was taken up
ases were separated. The
| R, 0AC twice. The

conbi ned organic was drie over Na2SO4. Sol vent was

r erm\tad-Butytle?S)-ﬂé{E(Bbﬁﬁylo BRI O&Ia@ﬁ%sﬁﬁ[z? h#»&a@.eﬂ-

hexane to % Et OAC
pr OVI qﬁ aé(ilouﬁ°no$%/ﬂeg o fe diol efstp Wd15 misof dighlgrometBHg at 0
wge eqtdeﬂ:O Bod. OMQ’aHMdROﬁ}efmorﬁataﬂd 0.8 mL of triethylamine. After being

Q 7- nonane- 7- car boxyl at e
g&%g&ggﬁ%ﬁ%{]gm b )f(%lw and %\%&i gf(g'l:@)ghﬁég Ivgptanas rameped ynder

Y@ uwm. The rm@tlhwmlaken'ﬁp in EtOAﬁBva&d 8eTthOtwd hadddbere sdfiited. The

water phase was extracted with BtOAc twice. The combined organic was dried over Na,SO,.

Solvent was removed under vacuum. Column chromatography on silica gel using 15%

. BtOAc/hexane to 100% EtOAc as eluent provided 0.32 g of the title compound. MS (M+H)*

377.

Step F
?oc
N

6)_ZNH2

tert-Butyl (9S)-9-Amino-1-oxa-7-azaspiro[4.4]nonane-7-carboxylate. The sample
obtained above (0.3 g) was dissolved in 10 mL of methanol. To it was added 0.2 g Pd/C. The
mixture was stirred under 1 atm H; balloon overnight and filtered. Solvent was removed
under vacuum to give 0.22 g crude product. Column chromatography on silica gel eluting

with 2:1 EtOAc/MeOH provided 0.13 g (64%) of the title compound. MS found: 143.1 (M-
Boc+1).
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25 m xture was stirred under 1 atm H2 bal |l oon

overnight and filtered. Solvent was renoved under
vacuumto give 0.22 g crude product. Col umm

chromat ography on silica gel eluting with 2:1

Et OAc/ MeOH provided 0.13 g (64% of the title
cowpawwesooNs f ound: 143.1 (M Boc+l). 63 WO PCT/US2003/037946
2004/ 050024 PCT/ US2003/ 037946 Step GNc CF3 O H/
SepiGO tert-Butyl

(99)-9-[({[3- (Trlfluoronethyl)benzoyl]an1no}acetyl)am
no] - 1-oxa- 7- 5 azaspi r o[i4° 4]nonane Grcar boxyl ate. To a

sol ution of the am ne pF(O 3 g, 0.54 mmuol)
and (3-trifluoronethy zo Iam ng etlc acid (0.133
g, 0.54 mmol) in DV ebath was added
BOP reagent (0.238 g, O. 5 mml )ofol | owed by
triethylamne (0.5 ni, 3.5 nmol). The. reaction was
stirred at roomtenperature overnight. Solvent was

re er\tetiBaty:] &gt)-@- Iq [BjﬁTrlfquHmeﬂﬁ@u e)‘ﬁo EngoIl gkﬁs io n?’&%%tgﬁ&%]’?%%

Lﬁg‘giﬁ}’éyﬁé““@%&e %W' PR A aﬁﬁ@lqrmf&re aptinesnd stepE (0.13 g, 0.54

o} and @elriflbdrbméh Phazoslathicace IO R E@NRE e@'s@%& 80 DM (7 mL)
Na d £F at Ader:

R I M ST gk

Rt 15 BmODcThyavastion 18 s@rrédﬁ@ $9onDembéiBtutd (Ivl‘:ﬁllf;lp gm&w as

@m@é&ta%(ﬁ"’golhdgﬁl'{l%c% B eateus | was takén upl_l?l EtOAc/ NaHCO3 aeq%cous

1Qution. [The tyo phagys avere smaq:ﬂ and . v@@@nasew a8 with BrRRt

was mxed° ¢pncentraterd ygder vacuum.
%F*H%ﬂﬁ@gramy@nwlcmgql dntuvm&tlsEMc%dvef (DIS §(7b%§151fdthe title

ERpeRAtaE 2B i B0 KA Hers '\ﬁs QM'S-II_-% 472

.Mée}T& coﬁli){nleéi &g%g’ pRtdwldbenz n}\,ﬂgg i nt er nedi at e

Step H
' CF4

H
N
1 H
5 ’cﬁJl\/N

@]
N -{2-[(9S)-1-Oxa-7-azaspiro[4.4]uon-9-ylamino]-2-oxoethyl}-3-

(trifluoromethyl)benzamide. The intermediate of step G (0.18 g) was mixed with 5 mL of 4

N HCl/dioxane. The solution was stirred for 2 h and concentrated under vacuum. MS (M+H)*
372,

Step I
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Step | 64 WO 2004/ 050024 PCT/ US2003/ 037946 OH N CF3
OOH/ NN~~~ HO
N-(2-1[(9S)-7-(4- Hydroxy- 4- phenyl cycl ohexyl ) - 1-oxa-7-a
zaspi ro[ 4. 4) non- 9-

yl |l am no} - 2 oxoet hyl)-3-(trifluoronethyl)benzam de. To
a WO PR40f the amine of step H5 (90 ngy, BCPAS003/037946
nmol ) and 4- hydr oxy- 4- phenyl - cycl ohexanone (43 ng,
0.226 mmol) in THE (5¢My) was added sodi um
tri acet oxybor ohydri de ng, 0.61 nmol) foll owed by
Et3N (0.29 ml, 2 mmol ) .| dhe m xture was stirred at
roomtenperature overnight. Solvent was renoved under
vacuum The residue wag taken up in Et QAc/ NaHCO3
aqueous solution. The {tJw phases wege separated and
the water |ayer was ex cted with EtQAc twice. The 10
conbi ned organi ¢ phas ried ( SO4) and
concentrated. Purifi | ofy C provided two
i somers. MS: 546.4 (MFl)+H Exanple 54 15 Step A Boc

N HO NBnCbz tert-Butyl

(3S, 49) - 3- {Benzyl[(benzyloxy)carbonyl]anino} 4- hydr oxy

N 8y- t ft
e 65&%{;2?2 SRR el el Rt fha 2 Shir1q Fmoney-
Ylin Ye5EDy- BWWPWI)wmchm sviutien 62th@mige oﬂslep H
(O0mig 0248 ko) Ao LG
Ih g)m )I%‘t;B he stir rﬂé}%ﬁa}t@ggo n%%ﬁp‘élr g@ 08%?’%@%“”
%rﬁ’g”d‘u’ ¥ &#‘i“g so ’i“l"P"xﬁHf”@’PomlTW@dP €28Img, 6§1 swilol) foltiwedag Et;N

@:20mac2 mdaow Tth: Iﬁkmcwgs BB o PR Stem gé}&}u%ggi%lgﬁn Sojvent wps

d with brine thre
%&f} undet{ VS%”I’i’E’e S5t WaptaAkeR R iRtEIQAC/NGHCS; dqueaus gelltion. The
talophiseg were tsépatfidbabrl EBAWataem?&% BXted @/ﬁh EF@ <1I t\n{léee'['he
& T 2 P4 %1 s_.an 25 oil. cu
9‘[&&63 %Ztg/l p st as 4:6 (l? Ewﬁ_(Rﬁ)aq_d cons@trated Purification by prep-HPLC

pr0v1ded two isomers. MS: 546.4 (M+1)".

Example 54

Step A

Boc

HO  “NBnCbz

tert-Butyl (3S,4S)-3-{Benzyl[(benzyloxy)carbonyl]amino}-4-hydroxypyrrolidine-
1-carboxylate. To a solution of the intermediate from step B in Example 1 (3.2 g 11 mmoi)
and N-(benzyloxycarbonyloxy)succinimide (4.23 g, 11 mmol) in DMF (20 mL) was added

NEt; (4.6 mL, 33 mmol). The mixture was stirred at room temperature overnight and diluted

‘with water. The resulting solution was extracted with EtOAc three times. The combined

extract was washed with brine three times, dried over MgS0, and concentrated. Purification
on silica gel eluting with 30% EtOAc/hexanes provided the title compound (2.5 g, 53%) as an
oil. MS calculated (M+H)* 427, found 449 (M+Na)™.
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WD 2004/ 050024 PCT/ US2003/ 037946 Step B Boc i N
/-0 NBnCbz tent-Butyl

(3S, 4S) - 3-[ Benzyl [ (benzyl oxy) car bonyl ] am no} - 4- et hoxyp

yrrolidine-1- 5 carboxylate. To Ia)sol uEI_iHEn(gf mt_;we
ve internediate (1 g, 2.3 mMmo in
22‘%?%?9”??\2 4an ice b(at hgvvas added NaH (184 nyPCHU$R003/037946
mmol ). After the mxture was stirred for 30 mnutes,
i odoet hane (0.96 nL, 12 mmol) was added. The m xture
spStirred at room tenperature overni ght and
qupenched with a solution of NHACL in water. The
resulting solution was extrBacted with EtOAc three
times. The conbi ned extract s washed with brine, 10
dried over MgSO4 and concej@ﬁt ed. Purification on
silica gel eluting with 4 ~oway hexanes provi ded
the title conmpound (O. 90 as an oil. M5 (MtH) +

i -O NH2
ig5i éérpﬁgﬁd é%%S) QWL\II?Z%(I[ oxg':)cal%%nyll]ammo} 4-et|hoxy)[()yr?'ohdme-1-

qshpxyigte. gomlnmmdwhbmpmemmaw (0€;2.3 Rl GKYHB(EmL ) iBled

was di ssol ved in
RS U RN i By I e S0
HRtegiedogfiancdP 6 mbeld muieh WaSadued. Thy eﬁmrg Was stifRe at room
t@&gi}gﬁrﬁéﬁo;%‘ﬁ%h{ dnld ﬁénnged%lﬁx ?31%%1‘ m v}laéedh'l\gﬁzég%mng
@?lglﬁn Pyaggytractpd w@h E.FQAc.t@eq..pme@@ copBing extract was washed with brine,
dried over MgSOy, and concentrated. Purification on silica gel eluting with 10% EtOAc in

hexanes providéd the title compound (0.9 g, 90%) as an oil. MS (M+H)" 455, found 478
(M+Na)*.©

Step C

Boc

/=0 “NH,
tert-Butyl (3S,4S)-3-Amino-4-ethoxypyrrolidine-1-carboxylate. The above
intermediate (2.0 g, 4.5 mmol) was dissolved in MeOH. To it was added Pd(OH), on carbon

(0.2 g). The mixture was stirred under 55 psi overnight. The catalyst was filtered off and the
filtrate was concentrated. MS calculated (M+H)" 231, found 231.

Elioc
N
5—7 JOJ\/H\")i)\
“ N
/*O ” I CF.

tert-Butyl (35,4S)-3-Ethoxy-4-[({[3-
(trifluoromethyl)benzoyl]amino}acetyl)amino]pyrrolidine-1-carb0xylate. To a solution
of the amine (1.0 g, 4.43 mmol) and (3-trifluoromethylbenzoylamino)acetic acid (1.09 g, 4.43
mmol) in DMF (20 mL) cooled in an ice bath was added BOP (1.96 g, 4.43 mmol) followed

Step D

by NEt3 (5 mL). The mixture was stirred at room temperature overnight and concentrated

66



10

15

20

25

tent-Butyl (3S,4S)-3-Ethoxy-4-[({[3
(trifluoromethyl)benzoyl]am no}acetyl)am no]pyrrolidin
e-| -carb6xylate. To a solution of the amne (1.0 g,
4.43 mol ) and (3-trifluoronethyl benzoyl am no) acetic
acid (1.09 g, 4.43 mmol) in DVF (20 nL) cooled in an
|C‘§°B%?("P15°%s added BOP ( 1.96 g, 4.43 nmol) PESVBNEH37946
25 by NEt3 (5 nL). The m xture was stirred at room

ﬁrﬁlﬂmemﬁsbd.lﬁress@ﬁé erﬂélrékhiue RGNS EICHE ‘i‘h dlg 1 e%@ solution was

844 gl?%ic [IL)JSZOOS/ 037946 under ressure.
¥ HR% ArsPVEnMes Qyand qu}?eﬂtfa@s;kﬂ?lu‘iﬁnglon on silica
g ElutihOwith e s Et@lﬁﬂh:ﬁﬂle &ﬁd&&h@ﬁ& @RfotHd (18 5 S?H%)%S‘ ?Aﬁﬁr MS
@(?384 g‘j ﬁn entrated Purification on S|I|ca
ﬁ‘édq "PH¥2 1 Et OAc/ hexanes provided the titl e
ound(ng 88% as a solid. M5 (M+H)+ 460,
found 460. 5 Step E H N| HA/ ~OHN\ CF3 O
N (2- N _
[ (3S, 4S) - 4- Et hoxypyrr ¢l Ndig- 3-yl ] no} - 2- oxoet hyl)
-3-(trifluoromethyl) bgrmza deHT bove i nternedi ate

was dissolved in 4/N°Hd Nn d| xane €0 mL). After
being stirred at roomtenperatd?e for 2 hours, the

I d. M5
ol ooy s sk R RRR L o R flolg oo
ﬁ((lzﬂl{f{ferssthnlﬂaenmﬂmy aove iptérpedian yvaﬂdlpshhrnqdnewm Hﬁnﬁ»(y
dipine (20 it A vdia shrred at room, t?rfx%eratme for ﬁ);lfl)lrg the solvc

m no} - 2- oxoet (tri or onet enzam
éé%ﬂ?et’f%glm o4t C‘éﬂlattweﬂvéﬁﬁvéﬁo fonnch3600i t h t he

?ne fromstep Ain Exanple 6 using a procedure
an% ogous to that described for. Exanpl e 6 afforded

the title con‘p %) cal cuIH':\t ed H) + 534, found
534. Exanpl e CF3

N-(Z-{[(3S,4S)-4-Ethoxy-1-(4-hydroxy-4-phenylcyclohexyl)pyrrolidin-S-
yl]amino}-2-oxoethyl)-3-(trifluoromethyl)benzamide. Reductive amination of the above
amine with the ketone from step A in Example 6 using a procedure analogous to that

described for Example 6 afforded the title compound. MS calculated (M+H)" 534, found 534.

Example 55
Step A
HO 0
O
O
4-(8-Hydroxy-1,4-dioxaspiro[4.5]dec-8-yl)benzonitrile. A solution of 4-
bromobenzonitrile (10 g, 0.055 mol) in 260 mL of dry THF and 70 mL of dry hexane under

argon was cooled to -100 °C in a liquid nitrogen-Et,0 bath. n-Butyllithium (34.3 mL, 0.055

mol, 1.6 M solution in hexane) was added dropwise so that the internal temperature did not
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NC D
4- (8- Hydroxy- 1, 4-di oxaspi ro[ 4. 5] dec- 8-yl )benzonitrile.
A solution of 4 25 bronobenzonitrile (10 g, 0.055 nol)
|n 260 nL of dry THE and 70 nL of dry hexané under

on was cooled to -100 Cin a liquid nitrogen-Et20
ba R2OWOBMY | i thium (34.3 nl, 0.055 nol, 1PET/NE2003/037946
solution in hexane) was added dropwi se so that the

bxebar9glct 2004/.0500 o
9\@g"@'srtlluszoo A excggglg&geg @Z‘d"\%)ea‘glg’a s‘éﬁuﬁ o575 °C
Wy treated drogwise eer 1 minawith fsolrition af 1 4—¢ﬁﬂbh€xztn@dmx&5 C

ﬂﬁdoetﬂ?&:ﬁe kdt@28. 25z, @108 WoBGn ¥ I%Lt%}/fi\gnl?e}ﬁkgé gﬁggﬁja&tggmg the

% f Hﬁ/ Iohe anedi one nobnoet

et f‘” LE 5‘% e Tg3ctign fixfurgwas ag:adfprdanmf at-190 °C to -95 °C,

altivietl & WiriGo bNE cactls 2"
AriiGo aﬂd?ﬁﬁgﬁ ﬁﬁdﬁ%@w?@l @W) ng '@e 0 (Famgga

mxtture sstlrre r 10 mn
SPRRE AT HeRadentsd wegwa@xgﬂ@ewmeerdth.mmumrcoweai

| mlg)mc Huectoweadied évamgs@)@aﬁld%emfa?éd%ﬁ vé‘gﬁ%??wﬁ UeR M ine

cted twice with Et2

t
ﬁbﬁﬂ@‘%‘%mg?’&gﬁ?z@ aouded 2P § (0% weld) pferdurevesmlsg‘m (@DCL;) §

Eﬁamrm aflcychgiang), 197 & rysta 4 d.
Triturati onbt Wi t h %t 20 (af 0:18%13“79638(4ﬁ %%‘%‘dfl e@o(ffg} ;
white crystals: 'BNMR (CDC1l3) S 1622( 8H m
8tgpl ohexane), 3.97 (4H, s, ketal), 7.63 (4H, s, Ar);
MB: 260 (M+l)+. 10 StepB NC, ;- I\/HOO
4- (1- Hydr oxy- 4- oxocycN@-a )1 Qn tTiIe.
4- (8- Hydr oxy- 1, 4- di oxaspi¢ >
8-yl )benzonitrile (520 ny, 2. 0 nmol ) was di ssolved in

t he é%gy&solv nt of 10 mL of THE and 10 nL of 1 N HC
aqueol SPFOSYC qbﬁﬁﬁbﬁwgﬂlﬁ n(&Hydrhey-1 éﬂwaspmom 5)dec-

sﬁymanzceutmsfszoheg; 2.05krhé15 @6k Bsofld & tﬁeofﬁlxkc{]solvﬂ?%fﬁ %F
Jﬁ%?@r’” t 0o rqom t enper at ure, uste -
s at urat SHeRS nAL TROBY [SRSEANE Bhe reatign m’@aﬂ W@S then

$tg5¢é at 6ASE f@d}hal’latsehiuorﬁmﬁ cobled @0 Ysom teAYEEuMBIiusted (tjo pH 7-

Wi th X 2) he conbi ne
gflgtg %dl‘flgrgtgg(lﬁlr ac eous S(E@A ar’ﬁ@d)rmrlay%\g@@emed and the aqueous

leveayier entaged twicsi waél maAo I(20 mEXI ZJUZEhe cOlbiER DA ARMYctOere
d th 40%

s 0 T N S50 s

chrorBRiRaraphy Haml@@g@pgyyl &e&te?he(&éhd ga@b, 410 ﬂfgl(95>/o)-&)the désifbd

frdlber. ﬁrézn%gzﬂcﬁ')'ﬁ&;? 7 Gl J(-Hgtbﬁ%)zy_ﬁgf_#lg Rl Ry 19 8 9),

2,,79 zwz}gm 2.60Vw4D) (2H, 8% 196-4B9QRH, m), 1.67-1.59 (2H, m); MS: 216
(M+1)".

Step C
o
) HO H
NC \\\N CF
OOy
. o '
O

N-[2-({ (BS,4S)-1-[4-(4-Cyanophenyl)—4-hydroxycyclohexy]]-4—ethoxypyrrolidin—3-
y1}amino)-2-oxoethy1]-3-(triﬂuoromethy1)benzamide. Reductive amination of the above
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NC ~HO ~ N\ "N ~ CF3 O H N[2-({

(3S,4S) - 1-[ 4- (4- Cyanophenyl ) - 4- hydr oxycycl ohexyl ] - 4- et
hoxypyrrolidin-3- vyl '

am no) - 2- oxoet hyl ]-3-(trifluoromethyl)benzam de.
Reducti ve am nation of the above 68 WO 2004/ 050024

P 185B03% 037946 ket one with the intermediBETAIS03AF7946
%O%E E in.Exanpl e 54 using sodium _

¥ .du&VétP Hs‘eylﬁazvgﬁvr?ﬁowem@ i Edoplerig sige it @R gl crice
dsir¢dueing egEpioNdeattcal; . : +.,
Exanple 56 5 Step KC%&%&%%W@M'%’ g59(1\2+1)_ |
4- (8- Hydr oxy- 1, 4- di oxaspifiéppleSpdec- 8-yl ) benzoi ¢ acid.
A m xture of 4-(8-

§l¥pd oxy-1, 4-di oxaspi ro[ 4. 5] dec- 8-yl ) benzonitrile (7.5
g, 0.029 nol) in 190 nL of 2 10 net hoxyet hanol and 190

team bath for 15
h. The sol ution wadiO®so % bat h, adjusted
to pH 7-8 with concentrated HCl,a evaporated to
driness. Water (375 nL) was added, and the pH was

di S o lid . filt d

or “aaa nacnedithka b s Pudsicey S ot - o
ldf(:g! muiﬂ‘hﬂ @h@x@bpjzpm[:rge &1 .g gﬁ.m Yooly)if i@ﬁbﬁlﬁt ©f 2-

i . cycl ohexane),
s i LR S,
lec’m ‘Kfé:c_ ojecyin @Mpﬂ)qth agtuetpd B /-8 (Wb condetrakdd FRE), and evaporated
tddt(xﬁssHWWd‘t@’(}’TSJmIg)'v@_s Qdded Pnf 9‘[6%1{5&'%%8]118%6&/ t|0)2_w|\1|-ﬂ1rﬁélh %‘lhg sagzsolid

Lde. 4- (8- Hyd
Bt eohed Wpar i i B cyiad) o B0yt

mL of 2.5 N NaCH was heatlem

- dioeipiro[4TRIch R LBk REC G&d:ZH'Nﬁm%gﬂgl\!ga %Trg'ﬁ(sg%%)% ﬁ’ahe?g:e):);

r nt (1.07 2.4 mol ) an
4t0$i%‘gﬁh§7 F‘%ﬁl? i éoa%ﬁes’ Agh 880 (2BAAD;MIR7oMef)*. DMF at room
tenperature. The reaction m xture was stirred at r.t.
Sp%%r ni ght. Direct chromatography on silica gel (flash
chiomat ogr aphy grade) with 50% et hyl

MeHN Oj
4-(8-Hydroxy-1,4-dioxaspiro[4.5]dec-8-yl)-N-methylbenzamide. 4-(8-Hydroxy-
1,4-dioxaspiro[4.5]dec-8-y1)benzoic acid (560 mg, 2 mmol), methylamine (1.2 mL, 2.0 M

'THEF solution), BOP reagent (1.07 g, 2.4 mmol) and 0.8 mL (6 mmol) of triethylamine were

dissolved in 15 mL of DMF at room temperature. The reaction mixture was stirred at r.t.
ovemight. Direct chromatography on silica gel (flash chromatography grade) with 50% ethyl
acetate~hexan§ gave 410 mg (70%) of the desired product: 'H NMR (CDCl3) § 7.76 (2 H, d,
J=11.2 Hz), 7.56 (2 H, d, }=10.9 Hz), 5.01 H, 5),3.90 (4 H, s),3.37 (3 H, 5), 2.80-2.75 2H,
m), 2.60-2.45 (2 H, m), 1.95-1.90 (2 H, m), 1.63-1.52 (2 H, m); MS: 292 M+1)*.

Step C

(o] HO
>\‘—©—\<:>=o
MeHN
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25 acet at e- hexane gave 410 ng (70% of the desired
product: 1H NMR (CDC13) 8 7.76 (2 H, d, J=11.2 Hz),
7.56 (2 H d, J=10.9 Hz), 5.01 (H s), 3.90 (4 H s),
3.37 (3 H s), 2.80-2.75 (2 H n), 2.60-2.45 (2 H,

m, 1.95-1.90 (2 H n), 1.63-1.52 (2 H, m; M 292

( MEPRRI00U, ' 0 MHO 30 McHN 69 WO 2004/ 0508EHUS2003/037946
PCT/ US2003/ 037946

4-(1- mdlmmm-mwgmyaﬂemﬁpmamwbmmjdebe(&ﬁmrd@-1 4-
Sttt DR B fumetvbmpamion COR e L ZemP e oo e

mmummi%)n ofdsnld oS B arely b of hN chaqﬁeUﬁsesomeN ettborf femperature.

THE Qus, o utio room
Eﬂr r%er ature. B tgé_nr%gg%?to%r?kéﬁc{loﬁ g ewgtél Thek cé’{’]]le&b%“ﬂ‘ tggoom
mexfamre idjisted TpH 38| with saturanaisN 316} @quedosmolution.r The Brganic layer

SRR B PSR T el Failelodd it RN R U

ambltlmrgilqlg GVLasSts Ivayee@ed/aseré&gﬂm @ncéd'apmt@cetovgnteran B rdsRie.

Chrtfpl 208 160 LR Ry 408 R L v
@hivedif med?0TpIef the desitedl produaye H NNMRAERCLHS M&(ﬂgmpﬁy 2 Hz),7.51

FLA) 9 000 s e bl SRV B g

I4I89&2HJm116?-1H2X2H7m5M&G4§QVIH,) .d, J=10.9 Hz), 4.10
(H s), 3.37 (3 H s), 2.79-2.74 (2 H n), 2.63-2.49
SpH m, 1.95- 1.89 (2 H, m, 1.67-1.59 (2 H, n); VB:
248 (Mrl)+. Step DOHOHN-NCF3 H- N~ OH I
N-(2-{[(3S, 4Sp 4- Et hoxy- | - (4- hy roxy @{4 15

[ (et hyl ani no) pheny pyYCr0l i di n-3
-yl 7 am no} - 2=8itoe & lﬂi(ﬁh benzami de.
The title conpound was prepare reduc e am nation
of the above ketone with the Kn terrredl ate from Step E
i n Exanpl e 54 using sodium triacetoxyborohydride as
reducyg%g ?ent fol | owed by chronat ography. M (M+H) +
591. HPSA9A-Ethoxysl-¢hhydryyst--

[(methylamino)carbonyl]phenyl}cyclohexyl)-pyrrolidin-3-yljamino}-2-oxoethyl)-3-

(triflnoromethyl)benzamide. The title compound was prepared by reductive amination of
the above ketone with the intermediate from Step E in Example 54 using sodium

triacetoxyborohydride as reducing agent followed by chromatography. MS (M+H)* 591.

Example 57

Step A
HO O N
=(3NO0
= o)

8-(1-Oxidopyridin-4-yl)-1,4-dioxaspiro[4.5]decan-8-ol. To a solution of 2.35 g (10
mmol) of 8-pyridin-4-yl-1,4-dioxaspirof4.5]decan-8-ol (prepared following the procedure
described in Example 7) in 20 mL of methylene chloride was added 2.6 g (15 mmol) of
mCPBA. The reaction mixture was stirred at room temperature for 1.5 h. Direct

chromatography on silica gel afforded the title compound (2.45 g, 98%).
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O=N~

8- (1- Oxi dopyri di n- 4- yI) 1, 4-di oxaspi ro[ 4. 5] decan- 8- ol .
To a solution of 2.35 g (10 mol) of
8-pyridin-4-yl-1,4-di oxaspiro[ 4. 5] decan-8-ol (prepared

follow ng the procedure 25 described in Exanple 7) in

20WR2091054924 hyl ene chl ori de was added 2.6 g (PO3/USBI/937946

of mCPBA. The reaction mixture was stirred at room

tenperature for 1.5 h. Direct chromatography on

%%1ica gel afforded the title conpound (2.45 g, 989%.
2004/ 050024 PCT/ US2003/ 037946 Step B O=N~ ~HO O

5 4- Hydr oxy-4-(1- OX|dopyr \HCHH- cycl ohexanone. The
title conpound was syoFNes\ o '
8- (1-oxi dopyridi n4-yl)-1, 0X I ro[ 4. 5] decan-8-0

.using the sane typical deprotection procedure. Step C

o) Hq Myl okydd
e Sy S llopy b mshmange e e oy ven
esized from 8- ( Oxldopyndm-4-yl) 1,4-dioxaspiro[4.5]decan-8-o] using the same
yhmﬁMﬁbﬁhﬁ%Mh%&%ﬁ&g|ldln 3-yl]am no) - 2- oxoet hyl ] -3-(tr
i f1uoronethyl)benzam de. The title conpound was
prepared using the typical reductive am nation

Stepcedure. MS (MHH)+ 551. 15 The fol |l owi ng conpounds

were prepared foll ow ng the procedures anal ogous to
t hose for E&g . 7. R1 H O R2N\H CF3 Exanple #

R R M5 (M+H) + m%%vah

4- met hoxyphenyl
: N-[2-({(3S,4S)-4-Et.hoxy-1-[4-hydroxy-4-(1-0x1dopyndm-4-
yl)cyclohexyl]pyrrolidin-3-yl}amino)-Z-oxoethyl]-3-(triﬂuoromethyl)benzamide. The

title compound was prepared using the typical reductive amination procedure. MS (M+H)*
551.

The following compounds were prepared followmg the procedures analogous to those for

Examples 54-57.
R H 0
2 ‘\\N CF.
R JQ*N& T(\”JI\Q/
O

Example # [ R R* MS (M+H)*
58 OH 4-methylphenyl 548
59 OH : 4-methoxyphenyl 564
60 OH 3-methoxyphenyl 564
61 OH 4-fluorophenyl 552
62 OH 3-fluorophenyl 552
63 OH 4-chlorophenyl 568
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61 OH 4-fluorophenyl 552 62 OH 3-fluorophenyl 552 63
CH 4-chl orophenyl 568 71 WO 2004/ 050024

PCT/ US2003/ 037946 64 OH 3, 4- net hyl enedi oxyphenyl 578

- 65 OH pyridin-2-yl 535 66 OH pyridin-3-yl 535 67 CH

pyridin-4-yl 535 68 OH 4-nethyl pyridin-2-yl 549 69

- OHVe200324pyri di n- 2-yl 549 70 OH _ PCT/US2003/037946
6- met hyl pyri di n-2-yl 549 71 OH 6- net hoxypyri di n- 3-yl
5654 72 [CBHL{oxi dopys uﬂieﬂryﬁnadmx%ﬂenyll 3 UH 578
1 oxi-eofy A2~y 551 OH guinolin-4-yl 585 75 |

6§ cycmggﬁenyl 559 76 P@-Fm‘z'yl ) 535 .
3- (miet hyl @m nocar bonyl’) p h-3391 77 H pyridin=sgsVvi
519 78 1H pyAidin-4-yl 5 79 Hopyridin-2-yl 519 80
H 1%%oxi coB ildi n-2-y1 535’5’“@14?-111 oxi dopyri i n- 3391
5358 82 |HO®- ¢x1 dopyr (M_ﬂetﬂymm@nig_y] 83 H " 549
6—met-ho VRV Hdip=-3-= \I| 549' 4
4- (@orpropﬁh% yl car b&ﬁ?Fqlﬂﬂmﬂ‘zﬁél 85 H 549
5- (Toor phobmn{4- yT car D Og A th P YA Doy - YT~ 032 86 fi49
6—{morpholintd-yl carbonyl Y pyridin: ‘2 yl 632 {87 H
4- (741- et hPEbi( per azi n- SIPtoAYRBAR I Pheny| 644 B856H
3- mex hyll- D& pyrazofl - 1- Yloxfaéllfyndﬁ% -1 1 551
3-t+rifluoronet! h\/l - I—Ln\/r::17n 1-vl " 576 72
73 OH " 1-oxidopyridin-2-y1 551
74 OH quinolin-4-yl 585
75 OH 3-cyanophenyl 559
76 OH 3-(methylaminocarbonyl)phenyl 591
77 " H pyridin-3-yl 519
78 - H pyridin-4-yl 519
79 H pyridin-2-yl = 519
80 H 1-oxidopyridin-2-yl 535
81 H 1-oxidopyridin-3-yl 535
82 H 1-oxidopyridin-4-yl 535
83 H 6-methoxypyridin-3-yl 549
84 H 4-(morpholin-4-ylcarbonyl)phenyl 631
85 - H 5-(morpholin-4-ylcarbonyl)pyridin-2-yl 632
86 H 6-(morpholin-4-ylcarbonyl)pyridin-3-yl 632
87 H 4-(4-methylpiperazin-1-ylcarbonyl)phenyl 644
88 H 3-methyl-1H-pyrazol-1-yl 522
89 H 3-trifluoromethyl-1H-pyrazol-1-yl 576
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WD 2004/ 050024 PCT/ US2003/ 037946 5 Exanple 90 O O
NHCF3 | O/ | CO '

N-(2-{[(3S, 4S) - 4- Et hoxy-| - (3H spi ro[ 2- benzofuran-1, 1" -
cycl ohexan] -4'- 10

yl)pyrrolidin-3-yl]am no}-2-oxoethyl)-3-(trifluoroneth
yl Wee0040590de. The title conpound was prepar @ETAS2005032946
sequence anal ogous to that described for Exanple 54.
M5 cal cul ated (MtH)+ 546, found 546. Exanple 91 HOL
N~N: CF3 O H 15

N-(2-{[ (3S, 4S) - 4- Et hoxy-| -spiro[ cycl ohexane-1, 1" -i nden
]-4-yl pyrrolidin-3-

yl ] am no}-2-oxoethyl)-3-(trifluoronethyl)benzam de.
The title conpound was prepared using a sequence

anal ogous to that described for Exanple 52. M5 |

cal cul ated (M+H)+ 542, found 542. 20 Exanple 92 HON
CF3 ~.~-N~H N~ \ O CO 75xayiof4/ 050024

PCT/ US2003/ 037946

N-(2-1[(3S,4S)-1-(2',3 -Di hydrospiQg[cyclohexane-l,l'-

i nden]-4-yl)-4 o) H
«N CF,
seateane
<

' N-(2-{[(3S,4S)-4-Ethoxy-1-(3H-spiro[2-benzofuran-1,1’-cyclohexan]-4’-
yl)pyrrolidin-3-yl]amino}-2-oxoethyl)-3-(triﬂuoromethyl)benzamide. The title compound

was prepared using a sequence analogous to that described for Example 54. MS calculated

(M+H)* 546, found 546.

Example 91

N-(2-{[(35,4S)-4-Ethoxy-1 -spiro[cyclohexane-1,1’-inden]-4-ylpyrrolidin-3-
yl]amino}-Z-oxoethyl)-3-(trifluoromethyl)benzamide. The title compound was prepared

using a sequence analogous to that described for Example 52. MS calculated (M+H)" 542,
found 542.
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et hoxypyrrolidin-3-yl]am no}-2-oxoethyl)-3-(trifluorom
et hyl ) benzam de. The title conpound was prepared

usi ng a sequence anal ogous to that described for
Exanple 54. M5 calculated (MtH)+ 544, found 544. 5
Exanple 93 Step A Cbz i N9 O Benzyl.

6-WR 2008089%24bi cycl o 3. 1. 0] hexane- 3- car boxy!| at BCT/US2008/037946
solution of 30 g (133 10 mmol) of benzyl

3- py N-@HI@S '415')- Qabmyaf'(ﬁpllrgzt O%CQ(RIG%E’}G b]f %FI‘%BE& P%h

?Ctg‘léxg'i’l?'%ﬁ‘ *ﬁ@ryj}agﬁm&w@y% ~(trifluopasnathd)herzaniide. Fhe title

o midghs pre@ﬁkdd qa@gwmq&nw dnBlo g2 t%at%ﬁscﬁge@fblaéﬁg% 54. MS
%%HE%ﬁZM§§ﬁ§¥ The "or gani ¢ phase was separa Ed,

& o % was extracted with methyl ene
chloride twice (100 nLX2). The conbi ned extracts were
washed with saturated NaHB3@pk®deous sol ution tw ce (
éﬁg 15 nLX2), brine, dried over Na2SO4, evaporated

r reduced pressure. Chromatography on silica ge
colum wth 40% Et OAc- Hexanecyar ovi ded the title
compound (24 g, 83%. M5 (MtH + 220. Step B Cbz i NN
20 HO NHzZ Benzyl
(3S, 4S) - 3- Am no- 4- hydr oxypy 60I|d|ne | - carboxyl ate. To
a solution of 20.7 g (94.4 mol) of benzyl
6- oxa- 3-azabi cycl o[ 3. 1. 0] hexane- 3- carboxylate in 80 nL

f Be 6@ aBfé k1! -
O g??l Xam%;&(r)ga%s@%%% at O 25 é%lglxdndo%%(l%

D BE R BTt oo tataate a0 ok mdexiece chioekronss acded 57.2
g CO0DEB))pE ACPBAS Tha YecHR ngkdure vl $HirfidGi fobr teinbranilé otbmight

e NS 508 L0 Lt e

2004t BBNEE adeedus WSROV 2 A Fact4iGvith methylene chloride twice (100 mLX?2).

- The combined extracts were washed with saturated NaHCO; aqueous solution twice (250

mLX?2), brine, dried over Na,SOy, evaporated under reduced pressure. Chromatography on
silica gel column with 40% EtOAc-Hexane provided the title compound (24 g, 83%). MS
M+H)* 220.

Step B

Benzyl (3S,4S)-3-Amino-4-hydroxypyrrolidine-1-carboxylate. To a solution of
20.7 g (94.4 mmol) of benzyl 6—oxa-3-azabicyclo[3.1.0]hexane-3-carboxylatc in 80 mL of
methanol was added 80 mL of ammonium hydroxide. The reaction mixture was stirred at 60
°C overnight. The concentration of the reaction mixture under reduced pressure gave an oil

residue (22.3 g, 94.4 mmol), which was used directly for the next N-Boc-protection reaction.
MS M+H)* 237.
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Step C Cbz UN HO NHBoc Benzyl :

(3S,4S) - 3-[ (tent-Butoxycarbonyl)am no] - 4- hydr oxypyrr ol
idine-1 5 carboxylate. To a solution of 22.3 g (94.4
nmol ) of the above amino al cohol in 200 niL of THE was
added 26.8 g (123 nmmol) of di-tert-butyl di carbonate
anWOR4AS4 (123 Mol ) of triethyl ami ne at BCTUSZTIEITI46
reaction mxture was stirred at roomtenperature
gugni ght. The reaction was quenched with 100 niL of
ethyl acetate and 100 nL of water. The organi c phase
was separated, and the aquefbs |ayer was extracted
with ethyl acetate twice (&9 nLX2). 10 The conbi ned
extracts were washed with sat/urated NaHCO3 aqueous
solution twice (250 nLXRp, bnis&, dried over Na2SO4,
evapor at ed under reduced pressure. Chromatography on
silica gel colum with 70% Et OAc- Hexane provi ded the
titl POEHIBNAY-I-HitrrBuipxygabynyrBing-MHivirox3pytrolidineSt-e p

Earbbiylate. ToQ@ HBEE oB2AZY(b4. ' i
) ?( ) - -(b?‘tlgrﬁo-l)bolﬁtth g)?)?%vgrag%rﬁ)yall Og?'}il?]%(iop'ﬁ“ of

,4S)-3- (Al |yl oxy
n(rg?i‘w pdded -gﬁ-é & Kohtipnel} &f di-pey-tatydditarbanate and 1726mby ({23 Inmol) of
ofety)antide 406 1CY TheXedclibehixnddl QXNKAEY L0l 4- 2
h%%go%g rrolidine-|- carxboxyl ate i%q%aeﬁ’g&%?lcféﬁuﬁg% The
s é“e(“ﬁfief VHPO0) mdof B agetatm gt 108 anlaef viites, THemeganic phase
wesEbaraad, Ahd the bgued@Sayet wis'eRBactld WtnGulyPh i k2

e &bk H1mtl§% of al t%ép rom de vvfas ggdcg?ja.t&wl’ﬁlélaﬁﬁ' )

Feacton i tr g e Bt NS aveapselu onvice R 50
‘!}QML ). rbf%ﬂhrz; ®let NE;SJ,, at«ap?@temm&ah ?%Hl;sfe@su&\! ?F&B&Mﬁaghy on

e. 0 quenc he reaction.
or gaa%e 10 PRLglh & Egcg’gcgg?i‘f"éeo@wﬁ?ﬁﬂl theiflecqrreenrd (37238 B6HRMS
OHEGBBd with ethyl 25 acetate twice (100 miX2). The
conbi ned extracts were washed with brine, dried over
Na2SO4, evaporated under reduced pressure.
8pHrat ography on silica gel colum with 25%
Et OAc- hexane provided the titdg conmpound (21.3 g,

73% . M5 (M+H)+ 377. 75 WD 2094/ 050024
PCTI US2003/ 037946 Step E CiZz

N

=/—O NHBoc

Benzyl (SS,4S)-3-(Allyloxy)-4-[(tert-butoxycarbonyl)amino]pyrrolidine-1-
carboxylate. To a solution of 26 g (77 mmol) of benzyl 3-[(tert-butoxycarbonyl)amino]-4-
hydroxypyrrolidine-1-carboxylate in 120 mL of THF was added 5 g (211 mmol) of sodium
hydride at 0 °C. The reaction mixture was stirred at 0 °C for 1 h, then 10 mL (115 mmol) of
allyl bromide was added. The reaction mixture was warmed up to room temperature and
contim_xous_ly stirred at room temperature overnight. Water (50 mL) was added to quench the
reaction. The organic phase was separated, and the aqueous layer was extracted with ethyl
acetate twice (100 mLX?2). The combined extracts were washed with brine, dried over
Na,SOq, evaporated under reduced pressure. Chromatogréphy on silica gel column with 25%

EtOAc-hexane provided the title compound (21.3 g, 73%). MS (M+H)* 377.
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i N ~O NH2 Benzyl

(3S,4S)-3- (Al yl oxy) - 4-am nopyrrolidine-I|-carboxylate.
To a solution of 5 21.3 g (56.6 mMmol) of benzyl
3-(allyloxy)-4-[(tert-butoxycarbonyl)an no] pyrrolidine
-1- carboxylate in 125 nL of THE was added 250 nL of 4
N WMEI2044/§508240xane sol uti on. The reaction m xPOFESAR3ITI46
stirred at roomtenperature for 2 h, concentrated
seg@r reduced pressure to give an oil residue. This
resi due was redi ssolved in 200 nmL of saturated NaHCC3
aqueous solution. The m xtur ias adjusted to pH 7-8,
then was extracted with ethyl etate twice 10 (100
mL.X2). The conbi ned extracts we{e washed with brine,
dried over Na2SO4, evaporagted NMder reduced pressure
to give an oil residue. romat ogr aphy on silica ge
colum with 5% MOH Et OAc provided the title compound

( 10. Eﬂe &3 éé.%)z ?G?)A-%Z%OP%FETE&E?éR% [Q 3’,1' o@%"u\mn of
% ? Ef@%ﬁn@ﬁﬁpﬁsﬁnw rielbyaxy bl ther}- h@exyyarwryi)mplpmoﬂdmh
Sarboxcj'ﬁfeh@ 1¥4 At @f THE was SRbAS 4R of’a{ 1§| 1% tfonofhe

benzyl 3-(allyloxy)-4-am nopyrroli car ate

FHRCHORaniK{Teyas shpedish fooRdempearivrg for2 bgcc(nm@ammer wﬁuccd pressure

i iR d’ﬂl}ﬂll r&iﬁd@ htlid B due W BeafAdtvalTR oo A BRrdiEAT8NEO £ azl% eous
0

% g of the glycine acid derivative at ro
bl T PR st P Bl i ek aREaoTy gyt i

(mnmﬂrm) LTt comBing egbaots viré e;aihea vitR BEbD B ARRY: 194)S 6, Hra%@rated
xane prOV|ded the title

an!er %e%u dan V\g ! ht g15vO% es18 0, n a 1 th 5%
compound. PTaE ‘g ?@“ R Brapiyson splica gelecgluggn with 5%
MNIOH-B QA chprdvided Gleditle &ﬂ@mwmmm% 271.

PCT/ US2003/ 037946 _

N-(2- Oxo-2-{[ (3S, 4S) - (4- propoxypyrrolidin-3-yl]am no}e

SteplF) - 3-
Cbz
N
= QL
el e e

Benzyl (SS,4S)-3-(Allyloxy)-4-[({[3-
(triﬂuoromethyl)benzoyl]amino}acetyl)amino]pyrrolidine-1-carboxylate. To a solution
of 10 g (36 mmol) of benzyl 3-(allyloxy)-4-aminopyrrolidine-1-carboxylate in 150 mL of
DMF was added 12 g (105 mmol) of N-methyl morpholine, 19 g (44 mmol) of BOP reagent
and 10 g (39 mmol) of the glycine acid derivative at room temperature. The reaction mixture
was stirred at room temperature overnight. Direct chromatography on silica gel column with

50% EtOAc-hexane provided the title compound (14.5 g, 79.8%). MS (M+H)"* 506.

Step G
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(trifluoromethyl)benzam de hydrochl oride. To a

solution of 3.7 g of benzyl 3-(allyloxy)-4- [({
[3-(trifluoronethyl)benzoyl]am no}acetyl)ani no] pyrr ol

di ne-1-carboxylate in 35 nL of nethanol was added 3.6
mL of 6 N HCl aqueous solution and 171 ng of Pd/C (10%
onW® 280582 . The reaction mi xture was stirr @GTAS200337046
t enperat ure under hydrogen (40 psi) overnight. The

B s A T DS

essur
g?i‘%;’; oﬁ?ﬁmymaﬁg fyochipyide. '@taqulumﬂ-bﬁ 7 ©5fNben U MidNy)-4-
oronteRyl) ez lﬁlﬂm@iacetyl) olidine-]-
0 10Xt Q0T TR e A-5 B Ry atp i3yl of

&ét%axfb%lvas aJd d Wmll"_, oé% N HCI aqueous sflll?tlon and 171 Izllgt?)f lydIC (10% on
ﬁaﬁbﬂmx'ljlwpzcobn xdixmréiwyd shigsd ﬂ%on?fe ,.%1 I &r?r ' f(| ¢J°r 0
gﬁ%ﬁﬁh)?ﬁ%ﬁ% [= conpound s syn fled f

2- 0XO0- ﬂe efsd:‘lt&?a Paed| celifp W@Dmepmmmideﬁ thgtlcgd pessure
Pt&l‘iefthth@nmpmtl Ilbmgzmﬂmﬁn@;gﬁ $q0ri de and
4- hydr oxy- 4- (1- oxi dopyri din-4 15 yl)cycl ohexanone
according to typical reductive am nation precedure. M5
¥ H): 565 (M+1)+. The fol | owi ng conpounds were
prepared follomﬁng t he procedures described for

Exanple 93. Rl H 0., N AN | B~ CF3 fR2 N~ 55 O OH 20
Exanple # R %_ eN I

4- nethoxyphenyl 8 Oet yI |oxyphenyl
592 97- OH pyridin-2-yl 549 WD 2004/ 050024

PCT/ US2003/ 037946 98 H pyrl -3-yl 549 99 OH

pyridin-4-yl 549
N-[2-({(3S5,45)-1- [4~Hydroxy-4-(1-oxndopyrldm-4-yl)cyclohexyl]-4-
propoxypyrrolidin-3-yl}amino)- -2-oxoethyl]- -3-(trifluoromethyl)benzamide. This
compound was synthesized from N-(2-oxo- -2-{ [4-propoxypyrr011d1n—3~yl]ammo}ethyl) 3-
(trifluoromethyl)benzamide hydrochloride and 4—hydroxy-4—(1-ox1dopyndm-4—

yDcyclohexanone according to typical reductive amination precedure. MS (m/e): 565 M+1)*
The following compounds were prepared following the procedures described for Example 93
R! ¥ i
. CF
KO- Y
O

Example # R' R* MS M+H)*
94 OH phenyl 548
95 OH - 4-methoxyphenyl 578
96 OH 3,4—methylenedioxypheny1 592
97 OH pyridin-2-yl 549
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100 OH quinolin-4-yl 599 101 OH 6-net hoxypyri di n-3-yl
579 102 OH 4-nethyl pyridin-2-yl 563 103 OH

5-net hyl pyridin-2-yl 563 104 OH 6-net hyl pyri di n-2-yl
563 105 OH 6-net hoxypyridin-2-yl1 579 106 OH

1- oxi dopyridin-3-yl 565 107 H pyridin-3-yl 533 108 H
pywpabwwespessl 533 109 H 3, 5-di et hyl - | H pyr azotrudzoyshsroas

550 110 H 3-nethyl-I H py’r azol - | -yI 536 ill H
1- oxi @8pyri diin-3- 54 H2-6-H-O—NY'H |
eF3 %y £~ 1%HI\I-( -()(0 2(1’{"“‘1‘ 331 349

MSS 3%) - 4- popox8H| -(3H— spi r @y@dibamaof ur an{ I, I~ 5gycClO

hexanjood™ - OH

idih-3-yI L ani no) et hyPJ 2S5 %¥i £ 1 uor prret hy?9 ben
zam d¥! The {itl @}Eon'pcundGMOxﬂfyﬁﬂﬁirﬁﬁ US1 NG 3579
sequefpe€ anal 0go totihat—geset bed—for ple 93
| \MS-calcul at ed (WH)+ 836 ‘F tﬁg YRdin-2-yk 78 Wo 363
2004/ ¥80024 pCT/ 982003/ 03754ﬁethﬁpyam[ gyl13 H O B3

c90INgal™ O OH 6-methylpyridin-2-yl 563
105 OH 6-methoxypyridin-2-yl 579
106 OH 1-oxidopyridin-3-yl 565
107 H pyridin-3-yl 533
108 'H pyridin-4-yl 533
109 H 3,5-dimethyl-1H-pyrazol-1-yl 550
110 H 3-methyl-1H-pyrazol-1-yl 536
111 H 1-oxidopyridin-3-yl 549 .

Example 112

N-(2-0xo-2-{[(3S,4S)-4—-propoxy-1-(3H—spiro[2-benzofuran-l,l’-cycloh’exan]-4’-
yl)pyrrolidin-3-yl]amino}ethyl)-3-(trifluoromethyl)benzamide. The title compound was

prepared using a sequence analogous to that described for Example 93. MS calculated
M+H)* 560, found 560.
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N (2- Ox0- 2-

[ (3S, 4S) - 4- propoxy-1 -spiro[ cycl ohexane-1,1'-i nden] -4-y

| pyrrolidin- 5

3-yl]am no}ethyl)-3-(trifluoronethyl)benzam de. The
title.conpound was prepared using a sequence anal ogous

t oVOHAWOHE:r i bed for Exanple 93. M cal cul aPEHUBINIE™M46
556, found 556. Exanple 114 Step AO Y CF3 HONO

10 (3-Trifl uoronethyl - beBzamplearmi3no) aceti c acid. To a
rapid stirring solution of glycine (15.014 g, 0.20

nmol) in MeCN (400 nL) and 2 M NaOH (250 nL) at 0 C was

slowy added a sol ution of 34 (triffuoronethyl)-benzoyl
chloride (41. 7120 11N W Fof MeCN over
30 min. The cl oty \ye H@iggf@rPEh tirred at 0 C

for 30 mn. The eaction xture was~acidified wth 3
MHCO to pH = 3,7 foll owed renmoval of MeCN on

rotary evaporator. The resufting m xture was then
extracted with EtOQAc (400 nL x 3). The conbi ned

or gaN-@-O2yB{[$3S4S)-a-pat6p i1 -spirb[cgEl6kkxandll, an gyl ye eblidin-

ive ight..vello lid . . 5. whi ch was i
it ley By pre D etmigl  The Rile Srnof Piharared using
fely@nscdnaldgqs ottiattdesveibe I0r Bvasipid3viMSitalcabed (MHH)E 886, found 556.
until the filtrate was colorless. After dried under
hi gh vacuum over the weekend, a white powder product:
44.60 g (90% was afforded,,WBi1{d#H ) = 248.1. 'H NMWR

DMSO-d6) S 12.70 (br s, 1 , 9.17 (m 1H), 8.20 (dd,
é¢94~7.94 (dd, 1H), 7.78 (m 1H), 3.97 (d, 2H). 25 79

- WD 2004/ 050024 PCT/ US2003/039946 Step BHO N 1O

""NH1 \ CF3 HO. CF3
N-(2-{[ (3R) - 1- benzyl pyr lol & @; |1 ani no} - 2- oxoet hyl )
-3 5 (trifluoronethyl)bgnzanid- To a solution of
(3-Trifluoronethyl -benzoyl am no)acetic acid (4.2 g,

;LTZ) %1frﬁ%?%&wg$é%ﬁ%ﬁno%§éeac ml'l)o alrgpigi gt}/rrix-lrgl_é%lugig’rg) of
glycine (15.014 g, 0.20 mol) in MeCN (400 mL) and 2 M NaOH (250 mL) at 0 °C was
slowly added a solution of 3-(trifluoromethyl)-benzoyl chloride (41.714 g, 0.20 mol) in 75
mL of MeCN over 30 min. The cloudy yellow solution was stirred at 0 °C for 30 min. The
reaction mixture was acidified with 3 M HCl to pH = 3, followed by removal of MeCN on
rotary evaporator. The resulting mixture was then extracted with EtOAc (400 mL x 3). The
combined organic layers were dried, filtered and concentrated to give a light yellow solid
(48.53 g), which was triturated with toluene (500 mL). After filtrétion, the solid product was
washed with cold toluene until the filtrate was colorless. After dried under high vacuum over
the weekend, a white powder ptoduct: 44.60 g (90%) was afforded. MS (M+H") = 248.1. 'H
NMR (DMSO-dg) 6 12.70 (br s, 1 H), 9.17 (m, 1H), 8.20 (dd, 2H), 7.94 (dd, 1H), 7.78 (m,
1H), 3.97 (d, 2H).
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N2, was slowy added isobutylchloroformate. (2.4 ni,
17.85 mmol ) via syringe. The reaction m xture
gradual | y. becane pink. 15 mn later, a solution of
(3R) 1- benzyl pyrrolidin-3-amne (3.0 g, 17 mmol) in
15 nl) was dropwi se added to the above m xed
anW)(? PI@%%ver 20 10 min, maintaining react i BET/US2003/037946
tenperature < -10 C. The reaction m xture becane a
diepB red color. 1 h later, the reaction mxture was
allowed to warmto rt, and quenched with water (25
n.), extracted with EtOAcx ; filtered and
concentrated to give anorahigg ser g "Xx\MeCN was added
and concentrat ed EtoAcH T I\/ECN (15-20 nl)
was added to affo a slurry, [ as chilled in
ice bath and stirred for 30 nmin. AftefFsfiltration, the
solid 15 product was rinsed with cold MeCN (10-15 nl)

tiIN | ter dried und
g” Ve oot e ali . erth) f oottt pr oduct -
“@"%“?@Wl’mﬁhmdmow (3{IMflldirpmeth Qﬁm?o lanﬂx ic acid

| (4@3;1%)111:1%1) &ndﬁlvfm 1 slmt') WP, 58m98]é &;jéjry :}'i%é%q Bl & H}é tﬁg‘: under

iﬁ'iv;if_lﬂwly A d4:g 1sc)hqtylg_lp19rofqmn@m (Z4mL21) 85 dm&iPvik dyn H)The reaction
. e grgmgg)%g;a%ﬁlﬁl@ 16 rxﬂm ila@' i ﬁmggrtf&g}R)%nzﬁ yrrohd1n-3 -amine
gfnzi mEop (n n§~)w3é dqurmyddtrétdm 3boSe inbricl bntyaRdERIVEY 20

Win, winingdeactioempdraire < -29°S Sgﬂgl%ﬁcmla %u Slxrggfg%a%gldgﬁ% red

TREY B ey ffhumisbitrmlbvedto vanhyath oxd dendiza i a0

mERExtradtadw d
e MBS o 5L AL

er nl
é@?’éé %adqu %‘88 ?aéﬁdéﬁl rempve EAc. Thea MerCtN Gsaomolmd adiBd to
aéfogghq flarys whiclkd wa.yahﬂled irlide batl) and¥hPed fof B MPQ%@QUOD the solid

4/ 050024
Pgé‘%/@t u%oo%é‘?gﬁé%ﬁ( lé% )“33 Nt the fitratg pps cojorless After dried
‘Tﬂq_r)hlg Aaggmy(qyemnighh, 2 ple wo@mhaﬁ))duca 5% (739%) w2 mr;gr}deg Hks

ME&WE&BS)@&@‘ B SOdeén}H) L (dd, 1H), 7.57 (m,

3 (
BENE §-0pymi 1dD16.3> i, N HJ, 448 din0KH; $04 {0brd), SkSIRE 31 .
(o hH), b 83 in, 4 & 73 85 2 3 25 Koery & 21, 2.86

N CF.
HNQ \n/\”/u\©/
0]

N-((R)-Pyrrolidin-3-ylcarbamoylmethyl)-3-triﬂuoromethyl—benzamide. To a Parr
shaker flask containing compound of step B (14.0 g, 34.5 mmol) dissolved in MeOH (50 mL)
was added Palladium hydroxide (2.8 8, 20 wt%). The suspension was shaken at rt under
hydrogen (55 psi) overni ght. The mixture was filtered through celite and concentrated to give
the title compound as a white solid; yield 10.5 g, 97%; '"H NMR (CDCl3) 6 9.06 (t, 1H), 8.20

316

Step C
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5- br ono- 2- met hoxypyridine (12.6 g, 67.2 mmol) was
dissolved in dry THE (130 nL) and cooled to -78 C
under N2. 2.5M n-BuLi in hexanes (28.2 nL, 70.4 mmol)
was added dropwi se and the mixture stirred at -78 C
for 50 mn. To pyridine mxture was slowy added a
soM@PHASWI4 1, 4- cycl ohexanedi one nono- et hyl e RET/KEAEBI037946
Elo O7g 64.0 nmmol) in dry THE (25 10 nL). The -

Bt %gfd’rﬁfmb?%(tvﬁ@ 423 (o, €H), 3189(c78H§;3fggr B (@, Ber), TRE (o,

an;QIOrs@ﬂ h EE]SIEW and ext ract ed
g ; gﬁgl%%l}nbl:)’n% acts were dried

%ﬂ flltered and concentrated to give a yellow

oil. FI ash chr omat ogr aphyy gel eluting wth

10% McOH/ CH2C12 af f or ded¢’t e npound as a
yel low solid; yield 16.5\g 97% 1H NMR

( CDC183(6-MetBoxdSpyirfilin- QJsli) anQa g}ﬁm[@‘éﬂ%ca’ng (ﬁb "(“%hﬁ‘#_l%?ﬂ‘ flask,

i}l_nlsgomog Jgith%yrﬂq)e (1§6 6@7(2,]1}11112!).”1&'@5 dissolved m:dr)’Z'BHF {30 mL) and
ddlleld)td-—78° Stlmnerlilez SMMEBT i ifPhexanes (2 .4 mmol) was add
% CyC Oﬁmxgnon% edl'o

SR i Bk Kt for . Do pmidis miscosow s e

mmmgo( H.G}Gycﬂdh)ax&h@dio@dﬂﬁﬂ-eaﬂle'ﬁgcet{ﬂﬁ) (%)64 %ﬁ%@?@ dry THF (25

0 s rred qQve n| t at rt.
P ﬁ{e %ngllgn »&s ST %1] beffr On‘@maah? {qa@,q)n (as @MNnched with

Nﬁé}hﬂb@l and pximcteAMtB CHzemaIThe to®8dd eRfradid\Gerd gi'fed SOy
s extracted wi S
%ﬁ?ggﬁ 48 Bye BRI HE Hain { o mapeeimieailcageinnn
¥ith 105 MgO Clafovied the aitle doﬂipbu@d as& yeh@,v Edli‘dl ﬁelﬁQm?%U@ 2
1H

ﬁﬁmﬁwﬁl lk%ﬂgng%) g% %H?H) ;9%@ pa) éfgg 11—% 3;9§ (¢ 45D, 3.91 (s,

Sl 6. D, 2.68 (8 BH),, 1.82. (B 2H))Y .68 ), 218; M8 rl/S= 2801 éh)m
gteg(m 2H, 2.21(m 4H; Msmz = 222.1 "step F H
HONo',Nir'~ H OCF3 81 VD 2004/ 050024

PCT/ US2003/ 037946 \HO
N-({(3R)-1-[4- HdeOXy/Dpyrldm 3-yl)-cyclo

hexyl aﬁ%r ro rﬁg
yl carb T‘ﬁ';'?P’jy Byridin-3iyhyelahexpgoneEne solitive of tokesal of
donyD fﬂl@%%bnﬂmﬂ)ﬁn ﬂTBF&mBQhMtWa@ dee@fsN HCl (75 L) and the solution

rbarmyl nmet -trifluorone
A}t“l%& g“esn}m%%r(ngtgp 1;*"5 PS‘ 3‘% UHOT Kas] a?JUS‘F(h%dTW bythe @dditiqniof GN
I\I\ﬁéut@ddéﬂertrhrao%ébfam@t off thes TP b¥rrotaty Sap&tatiohOth® adidBlls vas
é‘xﬁ'laclt&v@gl éﬁ'zCIZ (3x). The combined extracts were dried (MgSO0y), filtered, and

concentrated to give the title compoun as a yellow solid; yield 8.2 g, 37.1 mmol, 86%; 'H
NMR (CDCl3) 6 8.26 (s, 1H), 7.75 (d, 1H), 6.73 (d, 1H), 3.91 (s, 3H), 2.91 (m, 2H), 2.78 (s,
1H), 2.32 (m, 2H), 2.21(m, 4H); MS m/z = 222.1.
Step F
O
H
N—\ HO
P~ %@“‘”W*@
/ — o H

CFs
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5 sodiumtriacet oxyborohydride (6.72 g, 31.7 mol).

The resulting mxture was stirred overnight at rt.

The reaction was neutralized with IN NaOH (250 nL) and
extracted wwth CH2Cl12 (3x). The conbi ned extracts

were dried (MgSO), filtered, and concentrated to-

gi W® 2804/08002cky solid. Flash chronmatography ower/usiobi/saas
gel eluting with 1% NHAOH 15% MeOH Et OAc af forded t he

desi r}&(t(:u@qrmfﬁoﬁﬁ % m&&h&@-ﬁﬁdﬁ B-gi)ﬁtyélbﬁé{m&}?h%ﬁmn-s-

gﬁ%ng‘%‘”(olgl“ekﬂ’) 3 'B"fb'gf"('s"- Yi'lh)mzavﬂ'be? Tp @ dryrfigpk contapgng xglution
SHN-((3R)- 1535r0ﬁﬂih-32ﬁaarba§xo ¢ l@l)%ﬂu&oxﬁ&h&l%eni’aﬁhde (4. 0%415(9'%11101)

m?ry géﬂCIZ g qsnac’ld&p.ljhe kgtg)ﬂ_elof(s@g E (115& g, %p (grgm{)]ﬁqfollgpﬁ,d by
§ocﬁ14n l(nﬁ&ettﬁ%oroﬂ%ﬂﬁ @&.7Z g, $12/1m#ol) M) resulfeioi ﬂ‘iﬂkt@re]\ﬂa'é stxrle'a

USROS, Tk et U BRI e g wio

4:?5@3 k). a&ile c:msmecddmdctsT Wite aﬂéQMgsm) filkdled, BRIcotEnRMESO give a
eda .. ut.l on
ek S oy R eenty grer et sh s YR BTRHO/IS8,

VeOHYEtOA ¢ Tffbrdéd (O desiryd omadr ad a hite soB@; yld€ (1€s€ polkd iSdiner only)

chppet aha s Nilkyct g b et on r T 775 aa

afy 0.5s layerd), a9d (Q1H) 8. 720(dOTH) 4.80Gn, t1E),Cl. 12 (8li2eh),.3.9PRE 3H), 2.87

(R ERERR 2P0 B ot o W B A Y, A=

tRr2MGHCel i te. The filtrate was concentrated to give
a oil (10.1g), which was chr%rArl?gographed on silica -
gel (350g), eluting wt h % | PA/ hexane (400 nlL)
ategA.'25 t hen 1% TEA/ 15% | PA/ 10% BVE/ hexane (6 L). The

appropriate fracti ons conbi ned and concentrated
in vacuo to give \ OH :
ci s-1-pyri di n-2-yl cycl ofx -1, 4-di ol (6.3 g, 63% as

a white solid. LCVE: 1943 MtH, 1009 . 'H NMR
( CDClG‘) l-g’ygdgnz-ylauclohﬂ:ﬁne-lﬂ diol. (I‘g@ solglp.gn of LATE@O0 Pﬁdl 0Min

| 11"11)1-2 in‘a B94-h&bkfiddRwas gch@Tf-IPﬁSO:HIQ); and-tf:Ad%o %e(aﬁded%"')ﬂuhon of |

Feipieory vt repigprmona (188 g SShmmaD i THF (99 el gl S
Q¥e reat&dnGenpdbitd@ QA4 85200R04C EG&L%HS&O R4 RAARM &as completed as judged
&gﬁfﬁ’é,ﬁweag%lg%%ﬂgtfglﬁd%soghg%%/ %ngs%( %ﬂ’i’é to cis diol. The reaction was
quenched by slowly adding water (8 mL) and 15% NaOH (2 mL), and the mixture was
filtered through Celite. The filtrate was concentrated to give a oil (10.1g), which was
chromatographed on silica gel (350g), eluting with 1% TEA/5% IPA/hexane (400 mL) and
then 1% TEA/15% IPA/ 10%tBME/hexane (6 L). The appropriate fractions were combined
and concentrated in vacuo to give cis-1-pyridin-2-ylcyclohexane-1,4-diol (6.3 g, 63%) as a
white solid. LCMS: 194.3 (M+H, 100%). 'H NMR (CDCls) & 8.54 (dd, 1H)., 7.72 (dd, 1H), -
7.68 (dd, 1H), 7.39 (d, 1H), 5.09 (bs, 1H), 3.82-3.76 (m, 1H), 2.56-2.49 (m, 1H), 2.01-198
(m, 2H), 1.96-1.84 (m, 2H), 1.80-1.75 (m, 2H), 1.64-1.58 (m, 2H).
Step B

7\

=

N

OMs
OH
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al cohol of step A (6.3 g, 32.6 mol) and TEA (13.6 ni,
97.8 mmol) in THE (100 nL) at 0 C was added nesyl
chloride (3.78 mL. 48.9 mmol ). After being stirred for
1.5h, the reaction 5 was conpleted as judged by LCVS.
The reaction was quenched by addi ng 20% KHCG3 (40 nl)
and RYEYPEd with Et OAc (300 ni). The or gani REWUSE37946
was washed with 10% KHCO3, then saline solution,

dri ed over sodium sulfate, and concentrated in vacuo.

The r ss-h?‘ was, crystallized in toluene (100 nL) at
;g lil lef% ?n' yt%ﬁ‘éxyé%ﬂrﬂﬁwa's?’l"éfﬂf’h%yl wgthanesyif@iate. To y s6iatidni o éhe
Phod of (tdp. 253 £,39.64fhol) 4dANBA AZ&rd. OVEH. 1o 199%6 1 o
XTSI N W L Al
(dd, 1H), 7 26 748! - 48.Sgmoel s Aftanliping 4186 fdr [75h, tereaction
Ay Conplags gsgudesHyy LAMSOTE: fbctioh Was Glehoned bgjgdd}ng%za( CO, (40
- 0;. 3

?gbr) taxiléBeE(tQa?"mJ St BloAz'B00 1) AnS o fayer was wadhed with 1% KHCO,

8 ggling sqlytjonndsied opigr dedivey sulfagey mictkionecdtrytb S bR E AL deBiMld was

-otybtalliigeddn tolché A0D &TH kS0 °¢ '%lx?ﬁl the solid was air dried 1o yield crustalline solid

?-' d%"o -4-pyri di n-2-yl cycl ohexy
Q#qu%ﬂ 470)- @ :,;p%s;Ma}rde%x HbNMR (CDCL) § 2.54 (, 1I . 7.76 (dd,
RV 36 Ydd; OH), 3126 @dd: 26 4 86- c{?m 250310
PYdd; 0H), 3126 €ad3 131, §.26 RR MR 4%%@2_79%13%@% 530 230,210

' K}r;ﬁ;%%dﬁgggﬁgﬁd%ﬁt%\@h g}\é}enn crowave oven for 15

m nutes at 71 C. The m xture was chromat ographed on
§iehcca gel, eluting with 1% NHQOH 20 in ethyl acetate
[ met hanol (100/0 to 10/90), providing tert-butyl

[ (3R) - 1- (4- hydroxy- 4- NHBoc

pyr.i di n-2-yl cycl ohexyl ) pyrrol i/drp- 3-yl ] car bamat e.

LG/ MS: 362.2 (MrH, 100%. 'H (CDC13) 8 8.52 (m
1H), 7.70 (m 1H), 7. d, 1H), 7.19 (m 1H), 4.86
(bs, 211), 4.20 (bs, ~282 (m 1H), 2.68 (s, 1H),

2.56 (m 1H), 2.40 (m MHOH2.31 (s, 111), 2.27-2.17
(m M'B 2@&_ 171 ;_1.7- . {4 H)’ 161
O OB A el

EB Jhe mengmqohexyl methanesulfonate (0.245 g, 0.9
Inlmgﬂ Zicitggfba&!rgﬁ?-'gﬁrd?fgﬁ%{%ﬁéérﬂuﬁ&]ﬂ%l g], g.}Q_ %U)%grr]é \ge-i?g/tleg ¥nto a
ﬁcmayi OB TR o T Bspatreasiipn miviure was plyacH drhethy gy iveloveli 1Br 15
moiph 74 POATEE BixkBOw bhrhaldrdPHBY dn silica gel, eluting with 1% NH,OH

in ethyl acetate /methanol (100/0 to 10/90), providing zert-butyl [(3R)-1-(4-hydroxy-4-
pyn‘djn—2-ylcyclohexyl)pyrrolidin-3-yl]carbamafe. LC/MS: 362.2 (M+H, 100%). 'H NMR

(CDCL,) 8 8.52 (m, 1H), 7.70 (m, 1H), 7.43 (d, 1H), 7.19 (m, 1H), 4.86 (bs, 2H), 4.20 (bs,
'1H), 2.82 (m, 1H), 2.68 (s, 1H), 2.56 (m, 1H), 2.40 (m, 1H), 2.31 (s, 1H), 2.27-2.17 (m, 3H)

2.04-1.98 (m, 2H), 1.78-1.74 (m, 3H), 1.61 (m, 2H), 1.46 (s, 9H).

StepD
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was added 4.0 M Hd in 1,4-dfoxane (3 m) at rt. After
being stirred for 5 mnutes, the 5 product was
precipitated out. To the m xture was added met hano

(0.6 nmL) and the solution becane nostly clear with

sone(aunny materi al present. The reaction was
colPpP@e&%4fter 2 '/z hours as judged by HPPEI/U§3eps/037946
LCVS. This resulting m xture was concentrated to give
4- ,

[ (3R).- 3- am yrrplidfn;l- | ].-1- pyridin-2-yl cycl ohexan

ol "%%%ﬁ?‘gz‘“ﬂgf’l’!@%d!ﬂ-wl erfﬂ@?'ylf)"(lmnolm:'t-butyl
[ER) St @ thyBrokly-Dpyidine-ykeyclohxylypyrroait33 1ok Mt 150 me, 0.14 mmol)
eSS e S A R G
osdvet waslpyecipitated bitl To t@rkkiiy WA eMea Metfnol [06 ALF Hldihd Sihtion

- - 3- ani lidin-]-yl
et e ——
Yahprrelasdudged PEHPEC mhg LOBIS. T ecullifPmixte Wk dbhdenditel to give 4-

taher. | f -
0 R it v ssaediPlonk 66 may99%9. 26
39401 M+ENIQQe)di et hy| ami nopr opyl ) - N - et hyl car bodi i ni de
hydrochl oride (50 ng, 0.26 mmol) in THE (5.0 nL) at
it,_and then added DMF (0.07 nL) and additional TEA
%ﬁ?@S M.) to get 20 everything in solution. The
reaction was stirred at it overnigly and was quenched.
with water (25 nL) and extrﬁct d Mith ethyl acetate
(4.X 35 nL). The conbi ned géﬁ?Eﬁla 5 were dried
over sodiumsulfate, filtered,©and stluwent was renoved
under reduced pre resi due vya

chr omat ogr aphed el, eluting hith 1% NHACH
in ethyl acetate ol (100/0 to 10/90), foll owed
by purification on HPL eluting with 0.05% TFA in 25

CH3CN water, to yield the TFA salt of N (2-{
[ ( SRN-Q-{(BR7Y-U-E¥droty-A¥ykidin2-Flcyclohexylpyrrolidin-3-yllamino}-2-

oK) S ot et ot i 3k 43R aminopymoidin- 1y
Lopysifling2-fleyrooheramel (69 &), ¢ SBmAB1) iPd M drods MR (ig& Mﬁfd TEA

Rt coRw o ENE MRS v Ll

mppf), NeGedimebyladirlbhrop )-BEethfi éarbobtthide RydfdehfoMde dlme, 826 thmol)
ig_ lﬁéﬂg% mL% Ebsrg algcg%e% 1%%3 Pﬁﬁ]f@lp& gﬂi%%d 2 1&2 1][.'\&2] O.é_b mL) to

T U S o L eafsgppA 005 o g
everything in solution. The reaction was stirred at rt overnight and was quenched with water
(25 mL) and extracted with ethyl acetate (4 X 35 mL). The combined organic layers were
dried over sodium sulfate, filtered, and solvent was removed under reduced pressure. The
residue was chromatographed on silica gel, eluting with 1% NH,OH in ethy! acetate
/methanol (100/0 to 10/90), followed by purification on HPLC, eluting with 0.05% TFA in
CH,CN/water, to yield the TFA salt of N-(2-{ [(3R)-1-(4-hydroxy-4-pyridin-2-
ylcyclohexyl)pyrrolidin-3-yl]amino}-2-oxoethy1)-3-(trifluoromethy1)bcnzamide
bis(trifluoroacetate) (68 mg, 57%). LRMS: 49] (M;i-H, 100%)_.__-'1—1Nl\)1Ri (CDs0OD) 6 8.20 (s,
1H), 8.12 (d, 1H), 7.85 (d, 1H), 7.67 (t, 1H), 6.96 (s, 2H), 437 (m, 1H), 4.01 (s','ZHH), 2.88
(m, 1H), 2.77 (m, 1H), 2.61 (m, 1H), 2.52 (m, 2H), 2.44 (g, 1H), 2.21 (m, 2H), 1.96'(m, 2H),
1.65 (m, 3H), 1.40 (m, 2H). |
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84 WD 2004/ 050024 PCT/ US2003/ 037946 Exanple 116 Step
ANCN/ Br 5 2-Azetidin-1-yl-5-bronopyridine. A

m xture of azetidine HCl salt (590 ng, 6.3 nmol),

5- brono- 2-fl uoropyridine (1.11 g, 6.3 Mol ), Cs2CC3
(4.1 g, 12.6 mmol) and dry DWMSO (7 nlL) was stirred
anyORWAP¥ER4at 95 C for 20 h. The reaction nmi REVYERHET46
cooled and filtered. The solid was treated with H20
extracted wth CH2Cl12 x3. The conbi ned organic 10

|l ayers were dried, filtered to provide 1.15 grams
(86% of desired product Féémaleﬂfﬁht yellow solid. M
fkpA}) = 213.0/215.0. "H NMR (CDC13) S 8.18 (d, 1 H,
7.50 (dd, 1H), 6.18 (d, 1I—|)N 4.03 (t, 4H), 2.40 (q,

211). Step B CN N HO O \

8-(6-Azetidin-1-yl pyridi f4 di oxaspi ro[ 4. 5] dec
an- 8- ol . 2 azetidin-1-yl - 5 bronnpyrldlne (64 ng, 0.30
nmol )

X2 werJﬁved in dry THE (1.5 nL) and cooled to
-78 &' e% ]g L RNPOPR %ﬁd#ﬂ%ﬁedfuwd&gﬁCI@ﬂtG%mgms
) M-brombexivasyrididd 11l g, 61 Hﬁ{ogscgzébe {(4, 1 %llg? Eﬁn

Bl o P A e (5 °8 nzp e ra@aemmmpmmm

filpgedCThe atOhd vassdased twith H,0) éxﬁgctem% bRy, )l3a'ffﬁ‘eroorﬂb %%d organic

enche aq) and sl ow
Ay fed e BRIEE U b ast Oeed Brositss sl ebhellon
(QIHQ(MS_ (M+H+) :ﬂlszetzli ?JI ‘ﬁmed g;:g??)a igh) mgsgp;j B399 (B 18, 1834,
rorm v;ﬁ_p ﬁdﬂ@l(% 0% Et OAc) to provide 35 nmg (43% of
V\,hlte SO|Id product. M5 25 (MtH ) = 291.1. Step C CN
-gHO O 30
4- %6 Azetidin-1-yl pyridi n 3- yI ) - 4- hydr oxycycl ohexanone
8- (6-Azetidin-I-

S/IpyrldlnSyI) 1, 4- 8 € ' : (ﬂacan8ol (35 ng)
was dissolved in THE (1. 2 ), 85 WD 2004/ 050024
PCT/ US2003/ 037946 -

8-(6-Azetidin-1-ylpyridin-34yl)-1,4~dioxaspiro[4.5]decan-8-ol. 2-azetidin-1-yl-5-
bromopyridine (64 mg, 0.30 mmol) was dissolved in dry THF (1.5 mL) and cooled to —78 °C
followed by the addition of n-BuLi (0.196 mL, 1.6 M in hexanes). Thirty minutes later, a
solution of 1,4-cyclohexanedione mono-ethylene ketal (44.6 mg, 0.286 mmol) in dry THF
(0.2 mL) was added dropwise‘ at—78 °C with constant stirring. One hour léter, the reaction
was quenched with NH,Cl (aq) and slowly warmed to rt. The aqueous layer was extracted
with CH,Cl, x 3, dried, filtered and concentrated to give a crude, which was purified by flash

column chromatography (100% EtOAc) to provide 35 mg (43%) of white solid product. MS
(M+H") =291.1. '

?

Step C

4-(6—'Azetidin-1-ylpyridin-3-yl)-4-hYdroxycyclohexanone. 8-(6-Azetidin-1-
ylpyridin-3-yl)-1,4-dioxaspiro[4.5]decan-8-ol (35 mg) was dissolved in THF (1.2 mL), and
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then 3 MHO (0.8 nL) was added at it. The resulting
solution was stirred at it for 2 h, then basified
with 6 NNaOH in ice bath to PH = 10. The aqueous
Iayer was extracted with CH2Cl2 x 3.. The conbi ned
ani c Iayers were dried, filtered and rotary
vERSPUEY4 0 provide 28 ng (97% of white PETUG003/037946
product w 0 further purification. M5 (M:H+) = 247.0.
Ehes8 v HO! (9. DmL Ghkbstd@idd)ar Hl The |résth1n§\|s@ﬁr?on was stlrrcd at rt for 2 h, then

Nés[lf?ed(vil F\I%th‘lm {c6b®€ ﬁ 1%9 QO ITh)é aE\Y eous Ia)[c]er?v ex acted ngihr ©

cyclo exyl T pyrro
ﬁf@@w RoTheZoukmed brgiric Bydrdt wert kitiat, einaredad)r&ien 2adpothesd td O

Bronfe 2 R gl SRS EI o s uticnion 15,9 ) 5470

mol ) and N-((R)- pyrrolldln 3-

g&gqrbannylnethyl) 3-trifluoronethyl-benzam de (140. 4
0.445 mmol) in dry CHzA Z (19n) was added

hb(Cﬁc)SBH (198 ny, O

N2 at it. The<§§?

overni ght (16

extrated with CH2Cl2 x 3, drred filtered and

concentrated to give a crude; whi ch was puEf{f i ed by 15

col unK- [mmmmpqsa&bﬁdlﬁaga&@uﬂn By a0 1[;%mtoﬂdm-s-

d d duct
B2 a8 b mptomelighbtmampsis Wi stion vt (6 szoidin1-
MvRidif- GEBBhy dSox§ cdbhéxinonthil 15 Bg b7466 mmom}ld NY y%hdma-

%mbg%ﬁﬁmzél% 3 %ﬁaao%eiygg@éa@}# 1gp. J4_)mg g%ﬁgfpw CH,Cl,

$1920.) (s adief] Na@ﬁ@&BHmwg]ﬁlﬂ,)O 934 Zarfdd) i TﬂSh unaeIQ\@ at’zrc 3fhe

T MR MERTN ML P N ok
guteiiteeh m%émerdn@lmretdranﬂ eon(:dr@ca&dgq gitODcriam whickvias ﬂﬂﬂiﬁf&@ﬂy

%§lugr‘gt§ g%éigtgg lli)lﬁ, (E@ﬁﬁ(@?%{e% & \Was gﬁﬁ I?érﬂ‘f‘?en%o)e‘ﬂg &r(?% of
\Hexingd isompey nr%wtr(@msms on TRE) addettesblas pHoM ') £ sm DAHGBVR

L o e

. et (a3l 4.06 (m.\BE0.LAR6 (sn tiH)aﬁ 4B (82581 220 @6, AHY 69 (RO 0),

mleb esrnasl 98 30 BRUEYM L8 RONES § Mas, agded to

Example 117

N .
NC—O—Br
6-Bromonicotinonitrile. 6-Chloronicotinonitrile (13.8 g, 100 mmol) was heated at

145 °C in phosphorus tribromide (150 mL) for 32 h. After cooling, the mixture was

Step A

concentrated in vacuo. To the residue was added phosphorus tribromide (150 mL), and the

mixture was heated at 145 ° C for another 32 h. After cooling, the mixture was concentrated

-in'vacuo, and an ice—wate_r mixture (500 mL) was added. Sodium bicarbonate was added to

neutralize the mixture, and the product was extracted with ethyl acetate (3 x 250 mL). The
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neutralize the m xture, and the product was extracted
wWth ethyl acetate (3 x 250 niL). The 86 WD 2004/ 050024
PCT/ US2003/ 037946 conbi ned organi c extracts were
washed with brine and dried over magnesium sul fate.

The solvent was renoved in vacuo, and the residue was
chvoreoagp@aphed (hexanes-ethyl acetate) to giCraisiehs/@7946
g (81% of 6-brononicotinonitrile as a white solid: 1H

- 13 .66.(d, J = 11.0 Hz, 111),
Pl 8 exe it walhe] ualgte gidged e masnegom s
TPiventys rfmovedsin V8310 04nd 1 Tesidug May clirdthatogBighed Gex MEQ 1 acetate)
l\tg: i Nl ? o -] i i T : s
o B QPSS f  bpmspicotinanils a5 whige sl SEAYNR (4090¥FE GDC)
1566445/t Li:Q B 150, 7630 (#t, s, 4 0.0 iHapIE); 8.67 @, . 23 9. HD 185 M5
@b b, jgg_d:'@lm)(_)f dry THE and 15 nL of dry hexane under
10 argon was cooled to -100 Cin a liquid

rg't%pr]g)gen- Et 20 bath. n-Butyllithium (7.5 L, 0.011
mol®, 1.6 M solution in hexane).was added rapidly

dropwi se so that the internal tenperature did not

exceed -95 C. The orar&%e 3 ﬂ,‘a. stirred for an
additional 10 min at -IOO\NG{ O\ _-8%-C and then treated
dropwi se over 10 min with a solution of

1, 4- cyqs- i - vl (1. 011
¥ it .?3?@%& AP RRSTeE PRRo bR Ashflon sheng
![ﬂ% OPéCoHRgaeA? &»roe()lﬁé‘ll%\m SO 8, of freTHiband 15 o1l afidxy hixene under
sdak tdoted th 100 40in'H nitdddf B0 2BuHithidh
s om0 o0l Oy 5 6
or gant ¢ SIOEX‘?%’?‘ xene) s gddded appidly drgpwisesodbal heisetnaltemperature

wirbna kcea{95(IC! Thebdanhe béluttdndids RAQ £5iah -ad&EE&]aPﬂi‘Bln'Lt?% 0°Cto
05g8RL G, ¢ X”at%éﬁx were dried, over SO4 and evapora ec?
to

gi Ve g™ ORK T 8veE FQ/%’E’h‘WiF‘! hiolutign pf lit-cyrlahexanedipren
VihanRetEY1a® kafaf @r8te20l01L Bolyin Bfh, ¥ @ Q*HF,OafgajWeéﬁECﬁ]dy maintaining the

. NG oRBLf Mi1)+. 20 Step. C MO I
e b e SR TR Db RO 09 PR ~19R"C 10 95,
tflewed te yapoterdd *Gasd popntdhies iceadhter {400 BAL). The organic layer was

QedaBrday Has s BLOXAS RO 5].dec-8-yl)nicotinonitri

I Zﬂaﬁsﬂg t eaqé%oﬁgz% vpl c§1‘“a§%éa%‘%? ‘(‘Siﬂé’gtﬁ(%{ 62?(?0 Bt-dc Cbr Foebiped
foBganig exrachradried 4vey MeS(a lanh exaplojaana gind 1.8 g bEwhitesXr@alie
solid. Trituration with Et,O afforted 1.9 g (67% yield) of white crystals: MS: 261 (M+1)".

Step C
' HO
“\=p

6-(1-Hydroxy-4-oxocyclohexyl)nicotinonitrile. The title compound was synthesized
from 6—(8-hydroxy-1,4—dioxaspiro[4.5]dec-8-y1)nicotinonitrile using the sane typical-

deprotection procedure as for 4-(1-hydroxy-4-oxocyclohexyl)benzonitrile.

Step D
HO kll i C
R F3
RO
— |
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The organic layer was 'sey

Step B

HO MHON ~NCF3 NC N, 0 H-N 87 WO 2004/ 050024
PCT/ US2003/ 037946 o
N-[2-(1(3R)-1-[4-(5-cyanopyridin-2-yl)-4-hydroxycycl oh
I rrolidin-3 ,
exy ] py - 2- oxoet hyl ] -3-(trifluoronethyl)benzam de. Tos
Th Otzl‘"{“f“ ompound was synt hesi zed using a PEBYEIPIS
am nation procedure simlar to that for Exanple 114.
M5 5 (I\/H-l)+ 516. Exanple 118 Step A XNHOO N O
éo( 6- M SR (P wyanopyidin-2,1}i4-bydramicydpliexsipprelidisaol
yl}iﬂrnmb a{oxuﬂlyuﬁs-&nnﬁamﬁmaryl)ﬁhuaﬁmy ﬁh@ﬁﬁ&oﬁo&d whs 011
gﬁjﬂ) el { et.her under nitrogen was cool ed
es% éé i -“@ s %ﬁaﬂ?’tﬁﬁ’ qeurs siilar tg gy for Bysemplg 181, MS
éMt*'Hi i%36 in hexane) and TMEDA (2.5 g, 0.022 nol) were
added dropw se. The orange solution was stirred for an
additional 1 h at -78 C and then 15 treated dropw se
over 10 min with a sol ut iExampk 118 4- cycl ohexanedi one
Egethyl ene ketal (1.8 g, 0.011 rmld)fln |2g ma_ll logwg[jy
xture was stirre or :
The reaction m ‘ Cator (400,
il the aqueous
o The
| ayer was extracted tw ce vvlth Et c (20 nLX2).
COI¥TbI ned organic extracts were dried over MySO4 and

ev apc&-mmﬂbrblﬁyrgim-e-yi) H-aloxhirbA. &%&xg/s 8)?%% Drloél 2.

warmto 20C and paurg

| ﬂﬁ‘oré]%}Jnfhg 9(2,@58 Oggﬂm@ [ de gfsqlr@ ptheg lmd;r\nmga)wad cobled @ —7®°C. n-

Izgylht}uum (7.5mL, 0.011 mol, 1.6 M solutxon in hexane) and f?;/]E .5 g, 0.022 mol)
‘31 4e trnd o3 Oxafu@' ke stined o am i 3;111(1(?{I r%s‘g: Iﬁth

Onl ied, gw ¢S DK OLages 50 ﬂn}y]ass tred for an addition at— and then.
treated dropW1se over 10 min with a solution of 1,4-cyclohexanedione monoethylene ketal
(1.8 g, 0.011 mol) in 20 mL of dry THF. The reaction mixture was stirred for 1h, allowed to

warm to 20°C and poured into ice water (400 mL). The organic layer was separated, and the

~ aqueous layer was extracted twice with EtOAc (20 mLX2). The combined organic extracts

were dried over MgSO, and evaporated to_give 2 g of white solid. Chromatography on silica
gel afforded 1.7 g (67% yield) of white crystals: MS: 254 (M+1)*,

HO . O

' 5-(8-Hydroxy-1,4-dioxaspiro[4.5]dec-8-yl)pyridine-Z—carbonitrile. To a solution of
1.7 g (6.6 mmol) of 8-(6—ﬂuoropyridin-3-y1)—1,4-dioxaspiro[4.5]decan—8—ol in 20 mL of DMF
was added KCN (430 g, 6.6 mmol) and 18-crown-6 ether (1.8 g, 6.6 mmol). The reaction _
mixture was refluxed for 2 days. Direct chromatography on silica gel afforded the 5-(8-

hydroxy—l,4—dioxaspiro[4.S]dec-8—y1)pyridine-2-carbonitri1e (620 mg, 36%): MS (m/e): 261
M+D*,

Step C
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1.7 g (6.6 mol ) of _
8- (6-fluoropyridin-3-yl)-1, 4-di oxaspi ro[ 4. 5] decan- 8- ol
in 20 nL of DMV was added KCN (430 g, 6.6 mmol) and

18-crown-6 ether (1.8 g, 6.6. mMml). The reaction
m xture was refluxed for 2 days. Direct chromatography
onYO P40800%e|  af f or ded t he 5-( 8- PCT/US2003/037946
hydr oxy- 1, 4- di oxaspi ro[ 4. 5] dec- 8-yl ) pyri di ne- 2- car boni
trile (620 nmg, 36%: M5 (H-QHO 30 (M+1)+. Step C
88 WD 2004/ 050024 PCT/NIS2D03)-6¥ 60 O 0~1&0 NC
5- (1- Hydr oxy- 4- oxocycl ohexyyt’) py i ne-2-carbonitrile.

5

The title conpound was synt hesi zed from

5- (8- hyd - 1,4:d] spj.ro[ 4. 5] dec- 8-yl ) pyri di ne-2-ca
r boni ;?-?lld#lga(%’é’flﬁ 9 THe og‘ggbﬁﬁid‘?? o' (g T %‘é’é‘ﬁ cgmpound was
pﬂﬁh@@l@@dfmr@é—(&-bydroxy-1,4-dioxaspiro[4.5]dec-8—_yl)pyﬁdjne-Z-carbonitrile using the

St o R e A D REI R A N AR RE RN L B S SBemmoniio
N-[2-({(3R)-1-[4-(6-cyanopyridin-3-yl)-4-hydroxycycl oh
&yl pyrrolidin-3-

yl }am no) - 2- oxoet hyl ] -3-(trifl uoronethyl)benzam de.
The title conpound was synthesigzed ing a reductive

am nation proced I ar Lo N R e 114.
M5 516 ( MtH) ﬁ?%Nﬁb epHA - 11 Br
2- Br ono- 5- br onon¥ yl pyTi di ne.

2- Brono- 5-net hyl pyridine (5.00 g, 29.1 nmoles) and

N- br ogps NER A1 , | es) . were .

dj ssol v egﬁﬂnﬂc@r(g %#%8 ;ﬁ%i?-r éﬁ: g?g‘?'%gyc(y ﬁ’)@hfﬁ!’;]plfﬁﬁl&m'}

Al amingltroxqgiilod (triffupremiethyh benzamidy, The titleromps) WaBS/mthesized
assesrcandve ' Lux_far faue .
o orcaltive ddifathprtbn SRR B bEGARbIc U e oanmn.
filtered, and washed with NaHCO31H2O. The m xture was
adsorbed onto silica gel madylhgg chromatographed.

gleuti ng with a gradient of hexane to 10% et hyl

acet at e/ hexane. Pure fractions were conbi ned and

concentrated to provide g/ | red nono-brom nated
pr oduct | P
- . S N Br .

2-Brom0-5-bromomethylpyridine. 2-Bromo-5-methylpyridine (5.00 g, 29.1
mmoles) and N-bromosuccinimide (5.22 g, 29.3 mmoles) were dissolved in carbon
tetrachloride (40 mL) under nitrogen. Benzoy! peroxide (0.35 g, 1.4 mmoles) was added and
the mixture heated at reflux for four hours. The mixture was cooled to room temperature,
filtered, and washed with N aHCO3/H;0. The mixture was ad;sorbed onto silica gel and then
chromatographed. eluting with a gradient of héxane to 10% ethyl acetate/hexane. Pure
fractions were combined and concentrated to provide the desired mono-brominated product
as a pale yellow solid, 3.60 g (49%). LC/MS (positive ion) m/z = 249.8, 251.8, 253.8,
(M+H)", Step B
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25 as a pale yellow solid, 3.60 g (49%. LC/ M5
(positive ion) nmz = 249.8, 251.8, 253.8, (MtH)+.

Step B MO I \' N Br 89 WO 2004/ 050024

PCT/ US2003/ 037946  2- Br ono- 5- (et hoxynet hyl ) pyri di ne.

2- Brono- 5- br ononret hyl - pyridine, 4 (3.58 g, 14.3

M R¥P4/4RRR4 dj ssol ved i n methanol (20 nl) und&A7US2003/037946

ni trogen. Sodi um et hoxide (0.89 g, 15.7 nmoles, 95%
was aﬁ-dhdmﬁﬁdnieﬂ&)xﬁhxﬂlwlﬁrrﬁﬁﬁdl B BlorRd-5 bRl AR ?,frﬁinu '£3.58 g,

ft our t s rotovapped Off and

tAjﬁe TSPt l)”e S%%"(S’P?Pelae Eﬁgeﬂﬁi"%f“ﬁﬁﬁé‘ Sadiumearstherids (0.89

Ve, 157 wariodss, 95mmwagﬁﬂhm R inbAGE std 28RS ANREMR éOAfter3homs
d The . colum was el uted

), B b
T e T M SR
Puﬂwewmra&h(t aganic gweme weo adsorbed oo eilicORe a{atdxfbhﬁ%g{aﬁhed The

n rless oil 62 ¢
(s B Wl St B2 i oL S oy i st
(wﬂ)omh@teé pnd:dubdhtratht td@rovide the title compound as a i:olor(ljesshoﬂ 262¢g
XY St 1] cydo exanon
g?%psoi Lt%JS% %E@SH’groﬁr@d&%@r@%ﬁg&fﬁwﬁil Ypyridi ne -
(2.61 g, 12 9 mmol es). ¢Qn dry THE (40
mL) under nitrogen aMeIOcoI\e 8 C
{ , 2.5 Min

hexane) was added dropw se over 10 mnutes to form a
bl ack solution. After 15 m nutes, a 15 solution of

1, 4- dﬂdrl(ydfm’l-‘f-[ﬂ-(‘ﬂneﬁ(ﬂ?ﬁ&lhyﬁpﬁﬂﬁn (z%u@ﬂaalexa%nel Argaﬁh&%f 2-

d t dt
oAb B PR B e Smobwbe el iy B0 mL)
3md¢mm:rc$en aﬂd@oasd)ﬂzb-es PGl n-Beglliatieh (E2080E) 158 HmbIeY, ME M in

[ et.e conver.si.on
(RGBS TBLEE (SO GRSl oS0 e i St
Holytian eft 1 +¢om—mt4e51¢mw Sonea@1 ighBirl mewles)ah mdray\addbd

S XL ted3t|masvm
el\ltﬁ WO ac e}-‘ gtgse méf%éj %ﬁgu co c{?gl X PsE fodoom feéppe‘a““e over 3
Aputsr Helel (S0P ashyd A¢etatedheyaie) matmsommangrcampleﬁ convBBion. Aqueous
C@tl%ﬁmmwaéo &) W28 Dadh bl <Re gﬂ[x?\g'% g?st stika o\ﬁé $§L§r& %tﬁ%t?ng Ogamperature

et h)t/kte acet at e/ hexane. Pure I ons
B

Reswtiredrath NasGeh1,0d dhe mixtire wheextachsti tiresasithathyl
niektete Wed the %@&ﬁéd@m&ts%raads&rﬁ@é’@mo diftdal¥B AnB BEbhbhe¥ Sat2) The

" mz = 236, 1(MtH) +

column was elute with'a gradlent of hexane to 40% ethyl acetate/hexane. Pure fractions
were combined and concentrated to provide the title compound as a pale yellow solid, 1.00 g

(33%). LC/MS (positive ion) m/z = 236.1 (M+H)".

Step D

Pa-aveosavh

N-{2- [((3R)-1-{trans-4—hydroxy-4-[5-(methoxymethyl)pyridin-z-
yl]cyclohexyl}pyrrolidin-3-yl)amino]42-oxoethyl}-3-(triﬂuoromethyl)benzamide. N-{2-
Ox0-2-[(3R)-pyrrolidin-3-ylamino]ethyl }-3-(trifluoromethyl)benzamide hydrochloride (100
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\HONNCF3 -O-NNJ "~ OH

N-{2-[((3R) -1 -{trans 4- hydr oxy- 4-[ 5- (met hoxynet hyl ) pyr

i din-2-

yl ] cycl ohexyl } pyrrolidin-3-yl)am no] -2-oxoethyl}-3-(tr

i fl uoronet hyl ) benzam de. N-12- 30 -
OB 020440334 pyr r ol i di n- 3-yl am no] et hyl . PCT/US2003/037946
}-3-(trifluoronethyl)benzam de hydrochl oride (100 90

\ﬁQ 899&%191%&823141d E_g&ry%_g_%‘} (me Z)?{éxgeﬂlﬁ%&ngm-% Ahcyclohexanone ©67.0 |
411&1 9{3843myw1¢s)[®m( dresolvedinrPetrbyndl(y5 intl). MRt dnGicdz 0 BE 02870

r sol ved in
IS st spliim FacB it B L (R, 053 Bl e e ana e
ARRSMESYas girpdgbrhonnsperage pmmr%ymnmmmw?di@beazm
irred a
o £ nd A Ak M A ERAAHER T 1 e s
Zershspelidirhipsqmastigne/D, IS%@eim@@iunammzmeo ﬁalt:mgls ayoreadmbined forpgye
b IR MR, s (38 He, 59%) and pure AP ARb PR s a white
rﬁP‘&E 7 G18s28%p)r Hizhes RS iprrdactt IEF/MS\,(EOSHp@rI@) m/gh 885 RMiBplverr Rf
PBodactDCAVES ©6difivd i Qalﬂgssﬁﬁé@ @pd pure | ower R isomer
as a white solid % ." Hi gher Rf product:
LC M5 (positive ion) MZ = 535.2 (I\/H-H) | oner Rf
product: LC/ M5 (positive E,gﬁ)plelﬂzg = 535.2 (M+H) +. 10
Exa le 120 Step AHOBr N
’ quBrormpyrldlnSyl)propan20I. _
2, 5-Di bronopyridi ne 3. 05HQ ( 5 mol) was dissolved
in 20 nL of THE and 120 \§ drous ether and
cooled to - 78 C. 5.0 nL 'n- bukyllithium(2.5 M 12.5
nol ) was .sl oWy dropped through a syringe in 30 mn.

(2 m > G Hall S BpenPal s sHherdmoRyiting s £ L o was
Whssotead in B0 mb. of FHFand HaSonlabi anbydotsi Ieﬂngr dndeodledtos- T81%d. 5.0 mL n-

t Xt ur e
e L T T
sing stifFadal-1ng fm@@m@eﬁ@% adetods (2ARl @0 mmo!bsataa hdided althis &factlon

(2 B o T

gYaéfﬁ ewlpﬁE@extracted tw1ce using EtOAc. The combmed extracts were dned and

- concentrated. After crystallization using 20% EtOAc in hexane, 1.30 g of white crystals was

obtained (48% yield), MS: 215.0, 217.0 (M*+1).

StepB
HO — HO oj
\> < ./> 3< ><
\ N O

8-[5-(1-Hydroxy-1-methylethyl)pyridin-2-yl]-1,4-dioxaspiro[4,5]decan-8-ol. 2-(6-
Bromopyridin-3-yl)propan-2-ol (1.08g, 5 mmol) was dissolved in 10 mL of THF and 50 mL
of anhydrous ether. After the solution was cooled to — 78 °C, 4.20 ml n-butyllithium (2.5 M,
11 mmol) was slowly dropped through a syringe in 10 min. After being stirred at —78 °C for
30 minutes, 1,4-cyclohexanedione mono-ethylene ketal (0.80 g, 5 mmol) was added. The

reaction mixture was warmed up to room temperature during two hours and then quenched by

91



10

15

20

25

25 O

8-[5-(1-Hydroxy- I-nethylethyl)pyrldln 2-yl]-1, 4-di oxas
piro[ 4, 5] decan-8-ol. 2-(6

Bromopyri di n- 3-yl ) propan-2-ol (1.08g, 5 mmol) was

di ssolved in 10 nL of THE and 50 nL of anhydrous :
et WéY200406402% t he -sol uti on- was cool ed to - 78 PCI/U20097037946
m n-butyllithium (2.5 M 30 11 nmol) was slowy.

dddiomend 5 todir (Efl!l@*br S Wik @ Evab Bxl:ﬂa@tem»ﬂce Wide@tORE ITRE combined

ed a cd 11 & n 4- cycl ohexanedi one
BhEE e £ opisPiryed dger b odhigh yon > TR A Thexare,
ﬂéétgtOf whxtmmwmma&mwm YR IMIS T mam (NeRRr at ur e
during two hours and then quenched by 91 WO
2004/ 050024 PCT/ US2003/ 037946 addition of 5 nL of
weeb&l . The mixture was extracted twi ce using Et OAc.
The conbi ned * extract gower e q;d ed and concentrat ed.
After flash colum usig O- 0 ENO¢ i n hexane, 0.48
g of white crystals were 8 ‘i nec (42% vyield), M5
294.1 (M++1). 5 Step CHOHO O N
4- Hydr oxy-4-[5-(1 droxy I-nethylethyl)nethyl]pyrldln
- 2-yl ? Hgémﬁdﬁ-&h@ oxy-1-methylethyl)methyl}pyridin-2-yl}-cyclohexanone.

gl [F-gl ﬁﬂdr&?gdlcan llath O}{Jil-gzt-ﬁ)fL%%o&&%ir%]%@c%%oﬁo.% e d
{) sqlpedgp 10 THE@EGHYmE, of 2N HEL splufipriigis added. After

Sethg Etire fAas RSIEE
ef#éie the react! o relolH mix R 04 nRbutditififlo b6 b0 st

ArusPsoluipn R irsied Srise wineitPde. 'H\E?@Olébanfrdamrw were
tdviedCahd d6ncB@trARd@ebtaill DG 5 GRPRLALALE K bY
and concentrated to obt gl n 0.15 g(%fﬁ\%}% ‘g@%% O%E%ﬁglgbo
yield), Ms: 250.2 (M++1). 15 Step DH O OH HO N~ CF3 -
NEpTO H
N-{2-[((3R)-1-{4-Hydroxy-4-][5- (1 hydrgxy- 1 - met hyl et hyl
) pyridin-2

yl]cycl ohexy|H@ Wz- Ry -3-(tr

i t 7uor onet hyl tiole co nd was
prepared fromthe ketone of step C follow ng the

- pr oc eNt24((3R)sk t4-Bedrokwed-[5-Achydxanypl - methiethylfpy Adif-2-

(ymwohexy@ﬁmiigingﬁ)aﬁhﬁ&-(’)A)‘methyl}-S-(trifluoromethyl)benzamide. The

title compound was prepared from the ketone of step C following the procedure described for |
Example 114. MS 549 (M+H)*. '

Example 121
Step A
H —
,)—Br
o) \ N

6-Bromo-pyridine-3-carbaldehyde. 2,5-Dibromopyridine 9.48 g (40 mmol) was
dissolved in 60 mL of THF and 150 mL of anhydrous ether. After the solution was cooled to
~ 78 °C, 16 mL of n-butyllithium (2.5 M, 40 mmol) was slowly dropped through a syringe in
30 min. After being stirred at —78 °C for 30 mjnutes., N,N-dimethylformamide (3.5 g, 48
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“H Br N 25 6-Brono-pyridi ne-3-car bal dehyde.

2,5-Di bronopyridine 9.48 g (40 mmol) was dissolved in

- 60 nL of THE and 150 ni L of anhydrous ether. After the

solution was cooled to - 78 C, 16 nL of

-n-butyllithium (2.5 M 40 mmol) was slowy dropped

t hWOLA§H/050034ri nge in 30 nmin. After being stiPCTEE2083/037946
-78 C for 30 m nutes, NN-dirrethyIforrrarride(SSg, 48
%&&&Q@A&&ﬁ%&u@%&&@@%&%ﬁl@ﬂ? o BUR el A

& r tgthﬂ m xture was war ne oroom
ﬁ‘a’a HoTuepRhied &y additiop pEIP |y eﬁwate:dmgxmam Was@nmfedl\elcc
nkin®EtOMRd., €he coldbihedexthabis SveAicd Xid &géeﬁg%WAglgr flas Scohgnn using

he.conbi ned extracts were
5@% rﬁt-Préf Urfiexae 280 g plydite selidwias obtainad (28%0yial QUM 136D, 188.0 (
iM"+Hhexane, 2.80 g of white solid was obtained (28%
yield), Ms: 186.0, 188.0 5 Mt+l1l). Step BBr -N~ N
10 1-(6-Bronmopyridin-3-yl)-N, N-di net hyl met hanam ne. To
Stepdd ution of titanium tetraisopropoxide (6.4 g, 22
mol ) and 2.0 M of di net hyl anin e i n methanol (22 ni,
44 ol ), 6-brono-pyridin Bal dehyde ( 2.10 g,
11 mmol) in 20 nL of nePHmnoI s added. After being
stirred at r. t. for 5 hr§: sodi um bor ohydri de (0. 43
g, 11 mmol) was added and the m xture was stirred

overn1 ghBroaniﬁnaﬁlaﬁhbWNﬁﬁﬁ ARG b% éla H&bon O i

of 15 water and ext racte W Ce UuSi

: &5%?95%&?"5’?1(? 48122 Weelpand 2.0 of dignethytrodetin adetadnol (zafmle,m

frﬂmhmbﬁinwrﬂsyddﬁlle@gca%(ardé@de tTEtlb‘ ﬁg;&b@é&[ 3”‘1 Q. 3%.¢

1,15 of bt
Q!{%g)(_}kﬁeé !if%‘“%)g“("‘f?ﬁ! #gny t t C\ét%i“ps g‘?dH%l gyrolpdrid¢ (N48g, 11 mmol) was added
8nd the {n(:daxrarwahwr@ﬂrbma tﬁ%'r&a‘eb{d;d | Whstugickdd by hudind P1BSR of

Qe 2l xecaﬁl 8- ol -
: ofm nd'e: tgxc)e] r.ljmq\r; AGI ':HETCHWW@Q PR e d{uq_d ang cepicentrated.

B fidr ﬁiminbglumssmg He40% eethand] #5&EtOKc and 0.5% NH,0H, 115 g of oil was
obtained (47% yield), MS: 214.0, 216.0 (M*+1).

Step C

» 8-{5—[(Dimethylamino)methyl]pyi-idin-Z-yl}-1,4-dioxasbiro[4,5]de.can-8.-ol. 1-(6-
Bromopyridin-3-yl)-N,N-dimethylmethanamine (1.15 g, 5.4 mmol) was dissoived in 30 mL
of THF and 80 mL of anhydrous ether. After the solution was cooled to - 78 °C., 2.60 mL of
n-butyllithium (2.5 M, 6.40 muriol) was slowly dropped through a syringe in 10 min. After
being stirred at ~78 °C for 30 minutes, 1,4-cyclohexanedione mono-ethylene ketal (1.01 g, 6.4
mmol) was added. The reaction mixture was allowed to wram up to room temperature during
two hours and then quenched by addition of 10 mL of water. The mixture was extracted twice -
using EtOAc. The combined extracts were dried and concentrated. After flash column using

20-40% methanol in EtOAc and 0.5% NH4OH, 0.85 g of oil was obtamed (54% yield), MS:

129320 (M*+1).
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of THE and 80 niL of anhydrous ether. After the

solution was cooled to - 78 C. 2.60 nL of 25

n-butyllithium (2.5 M 6.40 mvol) was sl owy dropped

through a syringe in 10 min. After being stirred at

-78 C for 30 mnutes, 1,4-cyclohexanedi one

mol8-22UM0%he ketal (1.01 g, 6.4 mmol) was KEYEE2003(4346

reaction mxture was allowed to wamup to room :

tenperature during two hours and then quenched by

?gdiﬂi on of 10 nL of water. The m xture was extracted
ce using EtQAc. The conbi ned extracts were dried

and concentrated. After fl H m using 30 20-40%
met hanol in Et OAc and Q N =85 g of oil was
- obt ai ned (54% yi el d),”NE: 3.270 (M++1). 93 WO

2004/ 050024 PCT/ US2003/ 037946 Step D-.HO -N\ N OS5

- 4-{5-[ (D et hyl am no) net hyl ] pyri di-n-2-yl}-4-hydroxycyc

| oh eX‘&{K)[IB]me?hy{larﬁmo)methyl]pyrldm-2-§l}-4-hydroxzcyallogs(xgggrller g { 2

hy) hyl d
g(? dee ’tﬁl gr“’ E’dh a ¥2 ]Ql%r“lnﬁé%w%@%]denasﬁ&l :5$ 8, 8. 9mmol) was

dissabfed THPD ahdf TOF add I‘Dfnﬁoﬂ‘i KNEic %&hﬁﬂn‘tv@l@ adiida. ,{E\?&I%Qing stirred for
he reaction -

ng stirred for t hour s
&t& ‘f&‘?se S‘ﬁ,a‘%%"th%‘lﬂ‘f“afe.V%aéaﬂ{“af%drtm@%% by gidition 6f2 epturated
MGMamomm and| evatacsd ﬁﬂbéﬁdﬁ@Et@R@ T EJ@QE&QX&WtW&C

U0 SR SRR S b b S0

yleld) M5: 249.2 (Mr+1l). Step EHO HONOCF3 -N-N
@)

N-fz {[(3R)-1-(4-{5-[ (D net hyl am no) et hyl ] pyri di n-2-y

[}-4 15 H 0

hydr oxycycl ohexyl )y el .-\\9‘ el -R-MFget hyl ) - 3
-(trifluoromnet % @ N _|Th timle'ound was

pr epar ed fronN he Ket one of Step D folloWng the

procedure described for Exanple 114. MS 548 (MtH) +.

The fR{2-GheiRid- (E)(é-lﬁ@lmethy\hnm«pmem&l]pﬂq&ﬂ-lzlyl}vu-ng t he

?%d}%ﬁﬂfﬂ@ﬁex?ﬁ?ylrp&a@S }'ﬁm{unl%s\-?-oxoe%gy‘i)ré Heiﬂu;r%xrnet%;?)benzamlde

The title compound was prepared from the ketone of stepD fo]lowmg the procedure -

described for Example 114. MS 548 M+H)*,

The following Examples were prepared followmg the procedures analogous to those

described for Examples. 114-121.

HO H i
\\N
0 f*@

CFa

Example # R MS (M+H)+

122 pyridin-3-yl 491 -

123 pyridin-4-yl 491
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Rte( }-NC]" ~/ CF3 Exanple # R M5 (MrH)+ 122
pyridin-3-yl 491 LI 123 pyridin- 4-yl 491 94 WO

2004/ 050024 PCT/ US2003/ 037946 124 o

6- met hyl pyridin-2-yl 505 125 5-nethyl pyridin-2-yl 505
126 4-nmethyl pyridin-2-yl 505 127 1-oxidopyridin-3-yl

50 W0 209805¢2%x | dopyri di n-4-yl 507 129 PCT/US2003/037946
1-oxi dopyridin-2-yl 507 130 6- nEthoxypyrldln 2-yl 521

129 :
[I3T @Y1l nolfi n- 4=yl 1 ar pllcnyl 5151133 .
-cyanophdnyl 515 13% ﬁ{i p?;rre;&i{hi ani nocar bony!|) pA®hy|
547 12835 4. (et hyl am nirmﬂlhtmydx)lﬁhényl' 561 136 505
4- (1 2gpr opylam nocar bpiyl IJ 137 505
-(rprr-hnvlan1nncarbonvh¢%ﬁ§nvl 89 138
4- ( di%tet hyl ani nécar boriyJIX)QQDETM 3561 139 507
Z-T(@getigin- 1= yu)ualq% d e 5/+3—146 _ <57
=[(pyrrollidin-1-yl)car uh IXV| o587 141
4-[ (¥8r phdl i n- 4-yi )caribmdpb}}'rpﬁlem-yl 603 142 | 57
( . [hyl allr rmocar U 'L IIC ||C||y| 1O T4 1
-nngsl-é-(nethvlan1noca %Hgnyl 561 144 2
3- met3yl - 4- (nethylan1noqambmmyhbphenyl 56%7:1451A241
4- ( 3&8[ nM| diTT ToCaroony é etk _yl pncn_yn SEE~ —49
-ng%hvl-l-(ovrr0|ldln ﬁ V?%R FBonyl ) phenyl 601 13%
4- (&3ﬁethylan1nocarbony3¢wﬁeﬂkmﬂrophenyl 579I if§515
A-1(Ba2, 2T “U'4Lt‘rilleh5¥rlaﬁx%18ch% onyi)pﬁ’ériifl' Fphenyd T 547
135 4-(ethylaminocarbonyl)phenyl 561
136 4-(isopropylaminocarbonyl)phenyl 575
137 4-(tert-butylaminocarbonyl)phenyl 589
138 _ 4-(dimethylaminocarbonyl)phenyl 561
139 4-[(azetidin-1—yl)carbonyl]phenyl_ 573
140 - 4-[(pyrrolidin-1-yl)carbonyl]phenyl 587
141 4-[(morpholin-4-yl)carbonyl]phenyl 603
142 4-(dimethylaminocarbonyl)-2-methylphenyl 575
143 2-methyl-4-(methylaminocarbonyl)phenyl 561
144 3-methyl-4-(methylaminocarbonyl)phenyl 561
145 4-(dimethylaminocarbonyl)-3-methylphenyl 575
146 3-methyl-4-(pyrrolidin-1-ylcarbonyl)phenyl 601
147 4-(dimethylaminocarbonyl)-3-fluorophenyl 579
148 4-{(2,2,2-trifluoroethyl)aminocarbonyl]phenyl 615
149 3-fluoro-4-(methylaminocarbonyl)phenyl 565
150 4-(ethylaminocarbonyl)-3-fluorophenyl 579
151 3-(methylaminocarbonyl)phenyl 547
152 3-(dimethylaminocarbonyl)phenyl 561
153 _ 5-(dimethy1anﬁnocarbonyl)—Z-methoxyphenyl 591
154 2-methoxy-5-(methylaminocarbonyl)phenyl 577
155 3-(methylaminocarbonylamino)phenyl 562
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U'IOO

149 3-fl uoro-4-(methyl am nocar bonyl ) phenyl
4- (et hyl am nocar bonyl ) - 3-f | uor ophenyl
3- (rret hyl am nocar bonyl ) phenyl

- (di met hyl ami nocar bonyl ) phenyl

- (di met hyl am nocar bonyl ) - 2- net hoxypheny!

2- Wetzp#§008- ( et hyl am nocar bonyl ) phenyl

579
547 152
561 153

57

565 150
151

591 154

7  PCHHS2003/037946

3- (et hyl am nocar bonyl am no) phenyl 562 95 WO

[2003£9500p4 PCTHUS ‘%H ﬂ 4, g : T

6- (rmr phplin-4-y| i Syﬁl}j{'ndg?%-y 157 7
6- dilfkt hy anunopyr6-@!1nlrf&th}tlaslﬂlrlicéiglfldl?205}$ 534
o-1 §OPr opyl am nUpyl | 1

-(pyrrol{din-1-y]) ovr‘*??f)&nam’é‘°;9¥“‘§§é5 160 349
6- cy&2 opr ppy! ani ndpippiralidin- ByYbyriaies-yl161 560
6- ellEBi yp | UI I \3 1 3.

-(2-f1 uof oet hoxv?%r Ipaopﬁ' agugﬂpy%(gg— He3 46
6- (260-di f | uor oet hOX)ﬁ}qﬂ)ﬂXIypi}n'iﬂm%-YIL 571:9%6414 q nhsg%\ll
B- T2 ftoor --u-f‘ —oos P
200756 b ey hyl SHEAUP SOV BT yor ophenyl 568
168163 | upr ophenﬂ(25(lﬁﬂuoicfé&oﬁy)bfrmﬁ9ﬁny' 56{? 1691
2T 9gpptenyt—61 T ]

= ( g%r olydin-| % fzézaerBlgHW?@%wa@aﬁy%Ss 172 58
5- (ﬂr@’ipho in-4-yl car bonylgheﬂylpxr: dZIMGO?Ml/J 490
5-di nyl amnocar-boty yH-e—L—-1/

1 4- methyl api nocar bonyl a?ﬁ“ﬁg’g'ﬁ’ Wl 562 175 504
6- ([167hydr oxy- | - met hyI eﬁﬂ}ﬂbﬂopgdnlyﬂ: nnfgyl 1339 170 508
i Ulﬁglym oXy-t=rethyle l,"‘ €RY 50

- (net hoxlynet hyl ) phenyl"” Hugipbhepyly 8
3- f 1¢for 0-4- (met hoxymet Wpkouphreny] 552 568

170 ‘4-iodopheny] 616
171 S-(pyrrolidin-1-ylcarbonyl)-2-pyridyl 588
pyn
172 5-(morpholin—4-ylcarbonyl)-2—pyridy1 604
173 5-dimethylaminocarbonyl—Z—pyridyl - 562
174 4-methylaminocarbonylaminophenyl 562
- 175 6—(1-hydroxy—1-methy1ethyl)pyn’din—3-y1 549
176 4-(1-hydroxy-1-methylethyl)phenyl 548
177 4-(methoxymethyl)phenyl 534
178 3-fluoro-4-(methoxymethyl)phenyl 552
179 4-(dimethylaminomethyl)phenyl 547
180 4-(dimethy1aminomethyl)—3-ﬂuorophenyl 565
181 1H-indazol-5-yl 530
182 1-methyl-1H-indazol-5-yl 544
183 2-methyl-1H-indazol-5-yl 544

Step A

Example 184
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179 4-(di net hyl am nonet hyl ) phenyl 547 180

‘4- (di met hyl ami nonet hyl ) - 3-f | uor ophenyl 565 181

1H i ndazol -5-yl 530 182 1-nethyl -1 Hindazol-5-yl 544
183 2-nethyl -1 Hindazol -5-yl 544 Exanple 184 5 Step A
96 WD 2004/ 050024 - PCTI US2003/ 037946 NC O

4- Wwb,240al0500242S pi 1 o] 4. 5] dec- 7- en- 8- yI ) benzonl t pCT/es2003M46
sol uti on of 4-(8-hydroxy-

1, 4- di oxaspi ro[ 4. 5] dec- 8-4
met hyl ene chl ori de (180 /@ triethylam ne

(21 nlL) at room tenperature. s@ uti on was- cool ed.
down to -40 C and 5 then nesyl chloride (4.7 nL) was
added-drbBigraspiroliddqcen-§-3hbemenitrile T\M§01§t1¢lr of de(8-daydroxy-
14Qtidzasgief4. ﬁ&cf@-ﬁ)beﬁﬂﬁﬁ&lw ﬁ'?)an HRenyRnd RIRAE Elféﬁ %{m% fdded

gggdually and_continuously s red” overnight

Selamine @Ghwly afapem iarpgiature- The solulign aigsieooled dogsto 40 °C and
fizh eHeky® Bhloﬂ_d'éﬁm G WA adde@HiRpwINESThE ¥daltfth InBkud Wl stirred at —40 °C
ene chlorjde. The conbined o nic extracts were

:ﬁ{éﬁéﬂ RE HFIBE TR0 TQ9M tERPSRRLS g&a&z@%@d ¢qngpuously stirred
evaﬁ/gmat(r)%a;ea&m whSGicHtRd WaE i Luqhédu@ﬂ?h%ogs%ldﬁﬁm "ﬂtQm ueous

Hex/ Et OAc . = uc as a I
S e o pyer P ide, Eedepapinedorpingokpags wpipashed
With brind Aried With N2, en e&p&ﬁteﬁ The fedilthe Was purkidddy (CAidmn

r|Ie(789) in

: @ﬂfﬁ(g?‘s %éﬁ%%g]% R/Pn%)’ig_ctgg agﬁ'ﬁe ggﬁl%erﬁ)d ngz,) LRMRACDCI,)

@-7(62—7455[0211)(1&}5 Fi50.a[45.(FLdeCE. 774511-3 B1H, ) PEOZ@HCs) L6812 62\2H, m),
u

oxé@%?ﬁb‘f‘h@%&é& .o %[Sy%zb(%*'zla)nl trile ( 5.2 g,

%FB gl mol) in 190 nmL of 2-methoxyethanol and 190 ni

2.5 N NaCH was heated on the steambath for 15 h.

q s Pat h, adjusted to
pH 7-8 with concentr atg [ N poratedto
dri ness. Water 20 (375 ni) vvas added, and the PH was
adjusted to 2 with HCl. The tan SO|Id was filtered off

and waghediosatgiroMsidec-1-en-8iyhBerzoid agid( A4%R ek a)1,4f
dquaéplroﬂl ﬁée%sl-éanO 1) eg ogu%r(l:le ZS% g, (?.021 mol) in 190 mL of 2-methoxyethanol

- and 190 mL of 2.5 N NaOH was heated on the steam bath for 15 h. The solution was cooled

in an ice bath, adjusted to pH 7-8 with concentrated HCl, and evaporated to driness. Water
(375 mL) was added, and the PH was adjusted to 2 with HCl. The tan solid was filtered off
and washed with water to give 5.3 g (94% yield) of 4-(1,4-dioxaspiro[4.5]dec-7-en-8-

* yl)benzoic acid: "H NMR (CDCls) & 8.06-8.01 (2H, m), 7.53-7.46 (2H, m), 6.18-6.14 (1H,

m), 4.03 (4H, s), 2.73-2.67 (2H, m), 2.52-2.49 (2H, m), 2.00-1.93 (2H, m); MS: 260 (M+1)*.
Step C
@) /-\_/—\ C O]
HO (@]
4-(1,4-Dioxaspiro[4.5]dec-8-yl)benzoic acid. To a solution of 5.3 g of 4-(1,4-

dioxaspiro[4.5]dec-7-en-8-yl)benzoic acid in 30 mL of methanol was added 2.3 g of Pd/C
(10% wt). The suspension was stirred under H; (balloon) for 1 h, filtered through celite pad
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reaction m xture was

- adjusted to pH 7-8 MATﬁ‘s
- solution. The organic Iayer was separated, and the

yI)ben20|c acid: 1H NWR (CDC13) S 8.06-8.01 (2H, m,
7.53-7.46 (2H, m, 6.18-6.14 (1H, m, 4.03 (4H, s),
2.73-2.67 (2H, m), 2.52-2.49 (2H, m), 2.00-1.93 (2H,

m; MS. 260 (Mrl)+. 25 Step C HO - QJ

4- (1, 4- D oxaspiro[ 4. 5] dec-8-yl )benzoic acid. To a

sowat Joews@bs 5. 3 g of 4-(1, 4- PCT/US2003/037946
dioxaspiro[4 5]dec 7 en 8-yl )benzoic acid in 30 nL of

of Pd/C 30 (10% wt). The
TR RS Rt 2o o G b A e i
FHINMR eCDCHY SRS, CE{2H, &) 7587, 5237(2MQ1?Q@% gﬁ% QD343 67 (2H ),
/%é@ﬁgslogggg and concentrate iness to
% & G {BELmpMS: 262 V)" 97% as a whi te
solid: 1H NMR (CDC13) 8 8.06-8.01 (2H, n), 7.58-7.53

(H,Drr), 402(4H s), 2.73-2.67 (2H, n), 2.70-2.61
m, 1.93- 64(8H m) VS 262(M+1)+ 5 Step D

4 (1 4- Di oxaspi rof 4. 5] Eli rret_hyl benzam de.

564 ng (2 mml) of 4-—
(1, 4-di oxaspiro[ 4. 5]dec-8-y|)benzoic aci d,
N, N-di nethylamne (1.2 nL, 2.0 MTHE 'l o solution),

BOP r éyéDioxaspidpa. @deczs.ﬂ)m;md)manﬂb&z&nme {da dig@':ﬁm&f of 4-

di |
L Rl Sk Proreb? 3N RedPemvlting 3 Phe GM TR
e‘vletaw)ng reDiene(3 07 /2. @nmm@gm pJSynlD(ﬂ nghdl) Gfari@Rylathint dekk
%E(Q%tlﬁ) gg EIEQ% B%lﬁaq ?()Oﬂ]l.cl urcr u1rc % l %%ﬂ%&l?}e %alg Stﬁ%g%t r.t.

gave 466 desire
Averpight. d?x@szta:bmma@gmp&] Qfesilic@-gel (ﬂash chromatography grade) with 50%

B Y Yy WA TN

gj)—N,gI qrpctgylg@zmpp '"FHNMR (GBCR) &D3q @H, d,711.QH4)37.29 {0, d,

0080 38 TR o

(AL 8™ 1, 4-
di oxaspi ro[ 4. 5] dec- 8-yl ) - N, N-di net hyl benzam de was
E{Ssolved in the mxture solvent of 8 nL of THE and 8
pdF 1N HO aqueous sol ution at roomtenperature. The
K ed at 60 C for 1 h.
0t enperature, 25
d—~'NaHCO3 aqueous

aqueous | ayer was extracted twice with EtOAc (20 . nL X

2) .  TNN-Difethylned-oxbGlIohexyDbbdzamide. WR'ms: @”6' xﬁrqols?XPJ (14-
I@ox%ug&%]ge\é %py?)r ﬁ&edqme%yl%e&gnn%g w(a)lls clhssrolevgcll in the mlxture solvent of 8
mL of THF and 8 mL of 1N HCI aqueous solution at room temperature. The reaction mixture
was then stirred at 60 °C for 1 h. The solution was cooled down to room temperature,
adjusted to pH 7-8 with saturated NaHCO; aqueous solution. The organic layer was
separated, and the aqueous layer was extracted twice with EtOAc (20 mL X 2). The
conxbined organic extracts were dried over MgSO, and cvapofated to give an oil residue.
Chromatography on silica gel (flash chromatography grade) with 40% Ethyl acetate-hexane
gave 360 mg (90%) of the desired product, N,N-dimethyl-4-(4-oxocyclohexyl)benzamide. 'H
NMR (CDCl) 6 7.39 (2H, d, J=11.6 Hz), 7.29 (2H, d, J=10.6 Hz), 3.15-2.99 (7H, m), 2.56- |
2.49 (4H, m), 2.15-2.10 (2H, .m), 2.01-1.94 (2H, m); MS: 245 (M+1)*.
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Chr omat ogr aphy on silica gel (flash chromatography
grade) with 40% Et hyl acet ate-hexane gave 360 ngy

(90% of the desired product, -

N, N- di met hyl - 4- (4- oxocycl ohexyl ) benzam de. 1H 30 NWR
(CDC13) 8 7.39 (211, d, J=11.6 Hz), 7.29 (211, d,
J=W0.2804l309024 3. 15-2.99 (711, m, 2.56- 2.49 (4£Erumpesn37946 _
2.15-2.10 (2H, m, 2.01-1.94 (2H,.m; M 245 (Mrl)+- - .-
98 WD 2004/ 050024 PCT/ US2003/037946 Step FH .0 O/ \
NNHI CR3 NNDnethyl-4-(4-{(3R)-3-[({[3 5

- StepiXf | uor onet hyl ) benzoyl ] am no}acetyl )am no] pyrrolidin
-1 -yl }cycl ohexyl ) benzam de. 100 nmg (Q 4 mol ) of

‘N, N-di net hyl -4- (4- oxocyclohexyINbenza de aq9:126 ngy

0.4 | R
&(zm)zi@wmn%]e -3-(triflu

oromet hyl ) benzam de were dissolved in 10 nL of
met hy] ene chloride. To the solution was added 170 ng

(0. 8 MibPimethyl-4dd(3R3tlfi3c et oxybor ohydri de. The
K&Hﬁbtdﬁhtﬂl%é%ﬁ]%oﬁﬁ&ﬁﬁﬂmg%]pgx?@mlhﬁfﬁﬁﬁaw&ﬁtﬁa édarfide.

go %xrecb ¥Bronatograp lica ge ave
fme Qammolof NN;imethyis-( w%@ead&pm@nndm@ 126rvig (0.4 mmol)
fof Ns{t2- qiealﬁ{(.’lRDI-pﬁRilﬁ)n% YIaﬁﬁxﬂ]etlg'i}% (@Yﬁsor&ﬂéhﬁ%ﬂz)aﬁdemfe

follo prepared. in a sim manner
'9[13601%3 in ?O ﬁ oPBetEyane\ nggp ﬂieasog%ﬁpseadgeq:\ﬂgglg (Q{$|.q}mol) of
- 56bum u(mb;&yybramydnaa ahb edaption ﬂlhﬁﬁﬁél wag 3@1red118§)0m temperature for 2 h.

arb 587 18
j) %Er%éfe%ﬂa é)lgﬁlplly % ilgfa gglréy% tsﬁg?%/{ Flesggdsproq_%:g% mg (top spot on TLC
3nd fixstpeak dn IPRC) wikldd22%. MStIsenmsenty| ) phenyl 589 189
5-(pyrrolidin-1-ylcarbonyl)pyridin-2-yl 572 190

Tthé €611 ind FEk aRpIEO0HRE p.epa&dlemnﬂla{lm;’nnx} 546 191
5- (nor phol i n-4-yl car bonyl ) pyri di n-2 y1 588 192

pyridin-2-yl 475

OQVKQ

CF3
Example # R MS (M+H)*
185 4-(methylaminocarbonyl)phenyl 531
186 4-(morpholin-4-ylcarbonyl)phenyl 587
187 4-(piperidin-1-ylcarbonyl)phenyl _ 585
188 3-fluoro-4-(pyrrolidin-1-ylcarbonyl)phenyl 589
189 5-(py;rolidin-1-y1carbonyl)pyridin-2-y1 572
190 5-(dimethylaminocarbonyl)pyridin-2-yl 546
191 5-(morpholin-4-ylcarbonyl)pyridin-2-yl 588
192 pyridin-2-yl 475
193 pyridin-3-yl _ 475
194 pyridin-4-yl 475

‘99



193 pyridin-3-yl 475 194 pyridin-4-yl 475 99 WD

2004/ 050024 PCTI US2003/ 037946 - 195 1- oxi dopyri di n-2-yl
491 196 1-oxidopyridin-3-yl 491 197

1- oxi dopyridin-4-yl 491 198 quinolin-4-yl 525 199

6- met hoxypyri di n-3-yl 505 200

6-WorRtoger8e2tn- 4- yl ) pyridin-3-yl 560 201 PCT/US2003/037946
4 (d|nethylan1nonethy|)pheny| 531 202

ret-hytantnomet '1ydxf3 'dﬂi'i] y14- yt— 532 [203 491
§| met hyll am nocar bony }[rl;vru din-2-yl 546 204

[19gdr oxy|(pyri di n- 3+y¢dpmdhy3 }’lphenyl 581 205491

Ty aroxy{pyrdim 35 Y] YL pyridin-3-yI 58g 206
Lt nmet hyll ami_ nocar bloor%(\i;u?‘“vrllpdpn 3-yl 54 207

4
6-
4- £¥B8hydroxyp| peri di nql;myllllt‘brb’bonyl ) phenyl 601 5298
5-
2
)’

aT

\ﬁggumu Xy pCITZF RiE roxéqﬁﬁfr xlyl)pnenyl 615 5g89

(4-met hoxypi peri car vl)pyridiin-2- 616 vyl
I102(!5} (4- net hoxyp+(merphdmm—ﬁl)whélaf3bjdnyl Ypylri di n580 616

2 ouaopi r of 4 STHERIRRo e, | ol anedPhne |
rmnngt hyl ene B{(ﬂmiethécﬁmﬁloglpthslx)ynmm Yl in 20 ni 582

Thesﬁ xtur g 'ﬁl&f&‘?ﬁl m noc%bbﬁ&ﬁ?ﬁ?? néér g }jé TTERE )~

overzmdr ght Th%wmdxy@mdmeml)mdhﬂilmemm arly 581

A T B R T A A LA

(I\/QSOBL) ahd c@(rhmethylahmbatbong)wedlaﬁ-ﬂl | Whi ch s

=

o B

-
...

ot arod--aun—5a
ST "4-%!1' hydRox! ‘ﬁp‘e‘rfdin (A A mas e gL 601
208 . 4-(4-methoxypiperidin-1-ylcarbonyl)phenyl 615
209 5-(4-methoxypiperidin-1-ylcarbonyl)pyridin-2- 616
yl
210 6-(4-methoxypiperidin-1-ylcarbonyl)pyridin-3- 616
yl '
Example 211
Step A

)
_e's
O
1,4-Dioxaspiro[4.5]decan-8-ol. 1,4-Cyclohexanedione mono-ethylene ketal (5.0 g, 32
mmol) in 20 mL of MeOH/water (1:1) was added NaBH, (1.21 g, 32 mmol). The mixture
was stirred at room temperature overnight. The MeOH was removed via rotary evaporation.

The aqueous layer was extracted with EtOAc (3 x). The combined organic layers were dried

(MgSO,), and concentrated to give an oil which was stored on a high vacuum line overnight
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100 WO 2004/ 050024 PCT/ US2003/037946 to afford 5.12 g
of 1, 4-di oxaspiro[4.5]decan-8-0l1 as as an oil. M5 (El)
calcd: (MtH)+ _ 159.1; found: 159.2. Step B O -Do 5
0 8- Phenoxy- 1, 4-di oxaspi ro[ 4. 5] decane. To a sol ution
of 1, 4-di oxaspiro[4.5]decan-8- ol (1.05 g, 6.63 mmol),
WOREHES002D. 75 g, 7.95 mmol ), tri phenyl phosPerAg2003/039%6
g, 7.29 mmol) in CHCl12 (20 nm) was added di sopropyl
to affezd$l 1 £ 26002 MoRsBirdjd. i, 17, 95 NnT 0 After being
e sprdiksiadealnic s B B Ms @galoon St e

_tirre%ﬁovernlg
159?5%@& '%nxture was concentrated. The residue was

fl ash chromat ographed using 10: 90 hexane-Et OAc to give
Swp%.og'g of 8-phenoxy-1, 4-di oxaspiro[ 4. 5] decane. M5 (El)
calcd: (MrH)+= 235.1; found: 235.0. 15 Step C OO

4- Phenoxycycl ohexanone. A Lon of :
8- phenoxy-1, 4- di oxaspir t%ﬁane (1.05 g, 4.48
mol) in 20 mL of T 3N 1:1) was stirred

overni ght at roomt rature. 20 The aqueous was
extracted with Et OAc (3 x). The conbi ned organic
ers were dried (MgSO™), and concentrated to give

| a

4- ey by dicshepialiciidecate. BB aQblutiol\d 1(4%3xa§;ﬁ'ﬁ]of@3]de'\é" Hg
(L. : : 0, Step,. DHO _&N'3 R
ol g%%:?é%m %%{iﬁf?ﬁ%%ﬁ%i%@@o‘?&h@@ﬁ%@e@@%:gma@
T 2 31y added disqpinpyDicaitab@eas/ spYIL! 9lob difls3-
After\bkiha BirR)o® . tritluoronethyl)benzam de. To a

er% %Ztg re of %ﬁ%élﬁ%aé gbg &yt%ﬁ)}%elmolﬁ% %g%é E\% ‘%“D‘.eﬁ’@‘?“ Bixtge 35,

concentrated. The residue was flash chromatographed using 10:90 hexane-EtOAc to give

1.09 g of 8—phenoxy—1,4—dioxaspiro[4.5]decanc. MS (EI) caled: M+H)" = 235.1: found:
235.0.- ' ’ |

Step C

@04}0

4-Phenoxycyclohexanone. A solution of 8—phenoxy-1,4-dioxaspiro[4.5]decane (1.05
g, 4.48 mmol) in 20 mL of THF/ 3N HCl (1:1) was stirred overnight at room temperature.
The aqueous was extracted with EtOAc (3 x). The combined organic layers were dried

(MgSO0y), and concentrated to give 4-phenoxycyclohexanone as an oil. MS (EI) calcd: M+H
= 191.1; found: 191.0.

O~y
kv,

Step D -

CFs
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) and _ _ _
rl\rl-TrF22 0X0- 2- (12- ox0- 2-[ (3R) - pyrrolidin-3-yl am nol et hyl }
am no)ethyl]-3- (trifluoromethyl)benzanmi de in 2%
AcOH/ CH2C12 (10 nL) was added NaB(OAc)3H (0.134 5 g,
0.634 mml ). After being stirred overnight at room
WRHIEIER24re under N2, the reaction mixtur BCHBS2003/037946
diluted with Et OAc and washed wi th saturated Na2CG3.

i X).. . The
e e S e e L
““‘g“é’ﬁ%‘gﬁ‘??%‘teé‘gm&ﬁéf OF| BRI onan sy eisheundisi (@Rl 8,0.475
mmél) @’&N—I[ZB@:&-E(@NxE—ZQ(ﬁ)Qy&&H&Q&Q&a\ﬁn@e@ﬁ%89@@&1?@-3-
Aitle campound.. El) cal cd; “( MrH) += .2, tound
(il SRR ch ASOMIGIRS T eyt W sdNAORENH (0,134
8, 0.634 BewDy | Afegr)beihg Sirchd O¥ERRLT A E&&&Eii&%ﬂ%-un@ﬁu@l %03?

mixlfe sl AR B R ShARS 0N, oo e aduegustonons

- extragtpderdth B3@AZ Y3 x)b Mhertdebiell.oBGmiHiayeR vide &HEH'(&’I&S&E{ c%&%cntrated

' | igpt under N2, water and
R BT DS oA VED iy = 0 v L e
title cnpopnd. THE (ED ndlecr @d-+Bf=ap@aytosnd Byer s were dried
(MySO4), concentrated and flash chromat ographed using
10% Et OAc/ hexane to give 1.524 g of the title
conpound. MS (El) cal cBxanfddj2+= 249. 1; found: 249. 2.
. "H NMR (300 MHz, CDC13) 6 (ppm 7.35 (5H, m, 4.52
(2H, s), 3.95 (4H m, 3.5 (1H, n), 1.95-1.50 (8H,

Stefh‘f‘. 25 Step B OO 4-(Benzyloxy)cycl ohexanone.. The

title conpound was prepared ogstep A follow ng the
procedure as descri [ ' C ¢of Exanple 211. VN\(S)
(El') calcd: (M+H) +{;§O—g}05. : und: 205.0. 102
2004/ 050024 ' PCTI US2003/ 037946 Step C0 O/-1

NY, . NIrH:

8-(Benzyloxy)-1,4-dioxaspiro[4.5]decane. To a mixture of 1,+dioxaspiro[4.5]decm-
8-o0l (1.18 g, 7.46 mmol) and NaH (0.358 g, 8.96 mmol) in DMF (5 mL) at 0 °C was added
benzy! bromide (1.06 mL, 8.95 mmol). After being stirred overnight under N, water and
EtOAc were added. The aqueous layer was extracted with EtOAc (3 X). The combined
organic'layers were dried (MgSO0,), concentrated and flash chromatographed using 10%
EtOAc/hexane to give 1.524 g of the title compound. MS (EI) calcd: (M+1)*= 249.1; found:
249.2. "HNMR (300 MHz, CDCI3) § (ppm) 7.35 (5H, m), 4.52 (2H, 5), 3.95 (4H, m), 3.5

(1H, m), 1.95-1.50 (8H, m).
Step B

@_/o—O:o

4-(Benzyloxy)cyclohexanone. The title compound was prepared from step A

following the procedure as described in step C of Example 211. MS (EI) calcd: M+)*=
205.1; found: 205.0.
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N-[2-({(3R)-1-[4-(Benzyl oxy) cycl ohéexyl ] pyrrolidin-3-yl
}am no) - 2-oxoethyl]-3 (trifluoronethyl)benzam de. The
title conpound was prepared fromstep B follow ng the
5 procedure described in step D of Exanple 211. M5
PéBS"’“é%?%d (MrH) += 504. 2; found: 504.4. HETAISPoR032%3
Step A O 10 / 4, 4-Di phenyl -cycl ohexanone. To a Parr
Steplydr ogenati on bottl e was added 4, 4-
di phenyl - 2- cycl ohexen-1-one (0.91 g, 3.66), dissolved
i n nmethanol . (20 nl), foIIomedey th addi tion of 10%
Pd/ C (0.2 g),—Thi %_®_ m 1fat ed at 50 psi
over ni ght . «:%uhe at st Hfi ed and washed
with nethano=/the filtrate was concentfrated in vacuo
to give 15 0.90 g of 4, 4-Bi phenyl -cycl &fexanone. M

( EN2-€E43RIek-[4M(Benzyl 35ty ohek plipyaolidmls- HaminbfBokbethyH-3-N

 CritRBRhebyhbegimide, The ke componnd v preearsd o e Pifellovig e |

proceigraisparibedinctep By ofExgmple 21 1. MSIEIOARE U EDSNSAD, Hfina: FE.
title conpound was prepared fromstep A fO||0MAng t he
procedure described in step D of Exanple 211. Ms (El)
cal cd: (MtH) += 550. 3; Exmpt213550. 5. 103 WO
2004/ 050024 PCT/ US2003/ 037946 Exanple 214 Step A

NHBOC ...N5 OH
sl

4,4-Diphenyl-cyclohexanone. To a Parr hydrogenation bottle was added 4,4-
diphenyl-2-cyclohexen-1-one (0.91 g, 3.66), dissolved in methanol (20 mL), followed by the
addition of 10% Pd/C (0.2 g). This mixture was hydrogenated at 50 psi overnight. After the |

Step

catalyst was filtered and washed with methanol, the filtrate was concentrated in vacuo to give:
0.90 8 of 4,4-diphenyl-cyclohexanone. MS (ED caled: M+H = 251.1; found: 251.1.

FOOrdG

N-(2-{[(3R)-1-(4,4-Diphenylcyclohexyl)pyrrolidin-3-yl]amino}-2-oxoethyl)-3-
(trifluoromethyl)benzamide. The title compound was prepared from step A followin g the

procedure described in step D of Example 211. MS (EI) calcd: M+H)*= 550. 3 found:
550.5.

Step B
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~ bromide (0.79 mI, 2.71 mmol). After being stirred overnight under N,

tert-Butyl [(3R)-1-(trans-2-Hydroxycycl ohe
xyl)pyrrlidin-3-yl]carbamate. To a seal tube were
added cycl ohexene oxide (2.34 niL, 23.2),
tent-butyl-(3R)-pyrrolidin-3-yl carbamate (2.16 mmol)
and MeOH (2 nL). This m xture was seal ed, heated at 60

YOZY/03924t i rred overnight. The reaction mpgt,
concentrated to give 3.29 g of tert-butyl ??S{&%@O}é@%“

hydr oxycyclohex 1 [( ) y )pyrrolidin-3-yl]carbamate.
M5 (El) calcd: (MtH) +- 285.2; found: 285.1. Step B
Q,.ND, ,”™HBoc O 15 tExainpBuoiyl {(3R)-1-[trans-2-(Be
to nzy xy)cycl ohexyl]pyrrolidin-3-yl}carbamate. To a

steflaxture of tert-butyl
F(A'SR) -1-(trans-2- hydroxycycl ohexyl ) pyrrolidin-3-yl]car

bamate (0.70 g, 2.46 mmol) agd 60% NaH (0.108 g, 2.71
mol) in DM? (5 M)m‘&g‘g&é‘hded benzyl 20

brom de (0.79 nL, 2.7¥ . . After being stirred
overni ght under N2, wates and Et OAc were added. The

aqueous | ayer was extracted with EtOAc (3 x). The

cCoph. ni c ayers were dried (MgSOH4),

co%eﬁr}tﬂ?% é%ﬁé%ﬂ"‘r *‘%’H“Wmhhtv@pmhmﬁnegtn@mm}n te. Taa
sealmﬁta@ﬂ@cytlohegéneaxﬂie@3@mgf23t$et ’tf‘.ét | ]e %Or’rpoqn. _ F)é
carbd@d#e (Ho)mf; g%ﬁ %Z—D +- 375, 3" Totuhd v -SRspyrolign-3ylep
i, 104 VO 5300 BET/ WST00B108Rddled, Katddladdd @ Q4

TSRy RiEn; (P mescibaBenzss @i shans sk 5By 19l 1 di -3 ani
N T T £ 2k R Y 7 8 of feri-butyl [(3R)-1-
s { (R [7 rans- bR ¢ (VgD 0iis g s V|

‘Jcarbamate (0.60 g, 1.602 5 nmol) in 4 N HCO/di oxane

(10 m.) was stirred at roomtenperature for 1 hour.

Step'léhe sol uti on
Q O‘\\NHBoc
0

s

tert-Butyl {(3R)-1-[trans-2-(Benzyloxy)cyclohexyl] pyrrolidin

- 3y
2 mixture of tert-butyl [(3R)-1-(trans-2 Yl}carbamate. To

£, 246 mmoD and -hydroxYCyclohexyl)pynolidin-s-yl]carbamate (0.70
=0 o’ 2l 60% NaH (0.108 g, 2:71 mamol) in DME (5 L at 0 °C veas added benzyl

water and EtQAc

were added. The aqueous layer was extracted with EtOAc (3 x). The combined o i
. Iganic

MeOH/EtOAc) to give 0.60 g of the title compound. MS (EI) calcd:

3754. (M+H)"= 375.3; found:

Step C
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was concentrated to give 0.55 g of the title conmpound
as 2 HO salt. M5 (El') calcd: (Ml)+= 275.2; found:,
275.3. Step DHO ,,N~rN OH OCF3 10
N-[2-({(3R)-1-[trans-2-(Benzyl oxy)cycl ohexyl ] pyrrolidi
n- 3-yl } am no) - 2- oxoet hyl | - _

VB0 2904/030p240r onret hyl ) benzani de. To a stirr edpSOLYhds R
(3R -1-[trans- 2-

(benzyl oxy) cycl ohexyl Jqyrrolidiyp; 3-am ne 2 HO salt
(0.14 g, 0.45 mol) -&é}]‘
trifluoronethyl-benzoyHgm ney-acetic acid (0.111 g,
0.45 nmmol) in CH2C12 (5 @L) was added Et3N (0.188 ni,
1.35 mmol) followed by KDC (0.0863 g, 0.45 mmol) and
HOBt (0.069 g, 0.45 The m xture was stirred at
roomtenperature overni 0 Then the reaction mxture

was diluted with Et OAc and washed wi th saturated
Na2CO8 and brine. The organic layers was dried

g e Simelacocl e pge a0 USRI, (5L
tyll §(3 0 give 0, g o etitlhe
" q)(rrp 0 unr[1 d @r _I\/ISS!:(_IYZ B%%H??J’?”&H“%ﬂ’f%ﬂ }eaghamate (0.608,. 14602
mméiw élogggg;n; g;OSpb)p)v& SLOG1 mmﬁ&@g% 1 I?l;O?r. IThe solution
was PGELAIRRA 03 4H0ST - oo ert-Buty
s %._(;,R 1 C|éls- 2-@?@3%%?%?@%%%%@6%5 @0 calcd a@beliyE:
O nixture of tert-butyi

[ (3R) - 1- (2- hydroxycycl ohexyl ) pyrrolidin-3-yl]carbamate
Step(' .29 g, 11.60 5 mmol), and Et3N (3.23 nL, 23.17) in

Cl2 (20 n.) was added MsCl (1.08 niL, 12.86 nmmol) at
O C. After being stirred gverni ght under N2, water and

Et OAc were added—Vhe ~agueaus Mlayer was extracted
with EtOAc (3 X h@@n‘oineq‘_for | c -layers were
dried (MySO4) andhcorcent Cated. 3

¢ resi due was m xed

with NaN3 in 20 nL DVF and stirredcat 80 C overnight
under N2. Then the\reaction m xture was diluted with
Et OAc and washed

N—[2-({(3R)-1-[trans-2-(Benzyloxy)cyclohexyl]pyrrolidin
3-(trifluoromethyl)benzamide. To a stirred solution of BR)-1-[
(benzyloxy)cyclohexyl]pyxro]jdjn-3-amine 2 HCl salt (0.14 g,
triﬂuoromethyl-benzoylamino)-acetic acid (0.111 g,

-3-yl}amino)-2-oxoethyl]-
trans-2- '
0.45 mmol) and (3-

. | 0.45 mmol) in CH;,Cl; (5 mL) was added
t3N (0.188 mL, 1.35 mmol) followed by EDC (0.0863 g, 0.45 mmol) and HOBt (0.069 g

0.45 mmol). The mixture was stirred-at room temperature overnight. Then the reaction
mixture was diluted with EtOAc and washed with saturated Na,COj3 and brine. The organic
layers was dried (MgSQy), concentrated and flash chromatographed (EtOAc to 10%

MeOH/EtOAc) to give 0.186 g of the title compound. MS (ED caled: M+1 = 504.2; found:
504 4. h |

Example 215

Step A
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10 with water (3 x). The organic |ayers was dried
(MgyS™) and concentrated to give 2.87 g of the title
compound. Ms (ElI) cal cd: (MtH) += 310.2; found: 310. 1.
Step B O NH2 N3 15
(3R) - 1-(cis-2-Azidocycl ohexyl ) pyrrolidin-3-amne. The

- WP ROEPROAdf ten-butyl [(3R)- o PCT/US2003/037946
1- (ci s-2-azidocycl ohexyl ) pyrrolidin-3-yl]carbamate
(0.57 g, 1.842 mmol) in 4 N fdi oxane (10 nl) was
stirred at roomte , &~f'or f hour. The sol ution
was concentrated to /e ~48 g of the title conpound
as HCO salt. Ms (El) cangd: (MrH)+ - 210.2; found:
210.2. 20 Step CHO O NIrH O N3 CF3
N- %ﬁ[ (g[Bjél_(Ci S- 2- Azi docycl ohexyl ) pyrrolidin-3-yl]a
mi Yy, tll‘(yllsﬁ-&mdﬂﬁclbﬁdxybﬁﬁﬁﬂﬂ{mj-glﬁ%%g ghnile" 35? ) To

iXEurdSfizEr. oAl i f (3R).-1- - 2-
Immlrr rfl tf’f g‘?ﬁigﬁ g?rk%@“%@“&@“ﬁﬁ”&’%&@ﬁé%ﬂ%ts (3.29 g, 11.60
mm%-aﬁ? FeN (b2 ombt28)17) ineTH:0% (20aDpY asaa @ddiNGsa gi % %01( 78

) atlh. @3 o 5 dded Et 57
) o, QAT ol R TS e we
i et PO SOALLS I ol el

4) n [ ! room
%0 fg%gge.r ture f%#%gb%ggerﬁgﬁyfﬁdgw‘%ééﬂ%%ﬁo FRLRMF endusisred at

G HTEf} o AV e ctionctaiveec: wasidlire BN ERS 6 NAAODR
witharatkr I %)n @he Jraghi Ol G ried SO4) ,
the xt<r t gﬂg d Qﬁ]ggsh&% ?%ﬁ%@i&“%ébﬁ%a&%% teﬁ)tveﬂcwm

l\/@%&ﬁﬁfu c}?l @%%MTI‘MS 3¢0.uffounde310i1t | e conpound. MBS
(El') calcd: (MrH)+ = 439.3; found: 439.4. 5 Step DHO

Step% N :
‘\\NHZ
ole

Ny

. (3R)-1-(cis-2-Azido'cyclohexyl)pyrrolidiﬂ-3-amine. The mixture of tert-butyl [(3R)-
1-(czs-2-azldocyclohexyl)pylro_lidin—3—yl]ca:bamate (0.57 g, 1.842 mmol) in 4 N HCl/dioxane
(10 mL) was stirred at room temperature for 1 hour. The solution was concentrated to give

0.48 g of the title compound as HC] salt. MS (ED) caled: (M+H)* = 210.2: found: 210.2

H O
\\‘N )
O~ v 0
/ o]
Ny

CF3

Step C

N-(2-{ [(3R)-1-(cis-2-Azidocyclohexyl)pyrrolidin-3-y]]amino}-2-oxoethyl)-3-

(trifluoromethyl)benzamide. To a stirred solution of (3R)-1-(cis-2—azidocyclohexyl)—

pyrrolidin-3-amine (0.453 g, 1.842 mmol) and (3-tn'ﬂuoromethy]-bcnzoylamino)-acetic acid

- (0478 g, 1.934 mmol) in CH,Cl, (15 mL) was added Et;N (0.57 mL, 4.06 mmol) followed

by EDC (0.389 g, 2.03 mmol) and HOBt (0.287 g, 2.13 mmol). The mixture was stirred at
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H NH2 CF3 _
N-(2-{[ (3R)-1-(cis-2-Am nocycl ohexyl)pyrrolidin-3-yl]a
m no} - 2- oxoet hyl )-3- 10 (trifluoronethyl)benzam de. To
a Parr hydrogenation bottle was added N-(2-{

\%3@4-1-(ci S
D3PI cl ohexyl ) pyrrol i di n-3-yl ] ani no} - 2 poxesiobyts)osd
-(trifluoronethyl)benzam de (0.745 g, 1.70 mol),

roofli i .20 f ol | d by th
~ 100 t&ﬁp&d;lgggdfr 8 f@l&%@%@e?cémi?%%i yvas?cil}plgevc\iﬁwiﬁtépéc :m;washed

caddi ti
W“ﬁ?ﬁ‘l’%‘@d&ﬂ%@aa@tb@g Ths iorghanic 1agerwas Afit@ M) CatBhNS WS
. : ), ¥ed and.
flash chromatoglaaied (e:0AE R oM BSOSl |G s frate as
. O d.
Y S
(ci s-2-am nocycl ohexyl ) pyrrolidi n-3-y1] am no} - 2- oxoet h
St )-3-(trifluoronethyl)benzam de. M (E1) calcd:
(MrH) += 413.2; found: 413.3. Step EHOH ONH O CF3
20

o]

N-[2-({(3R) -1-[cis=<2-( epng%\am' o)cycl ohexyl] pyrrolid

i n-3-yl }am no)-Z{j_}--- N

oxoet hyl ] - 3- (tritHdoromet W) benz e. To a stirred

~ solution of N (2-{ M3R)-1-(cis-2- '
‘ami nocycl ohexyl ) pyrrolidin-3-yl ]'ani nd) - 2- oxoet hyl ) - 3- (
trifluoronethyl)benzam de (0.48 g, 0.6 mmol) and
beHz(a'i{K31Qcli'@iS(ZBA@ﬂEbcgclolﬂxﬂﬁ)ymmhin-j_gl]%ﬁl_g_og 5 )5 Was

) fol'lowed by A

(trifR@delakk ; ni . 8 nmol)

) Sﬁg' 13%;%)%%%2'?%%%?)" arh PREBRUOP Hottg Wag added WA rtiBR)-1-(cis-
~azifiggyclo ’S‘({)Whﬂﬂs3~ﬂiainﬁnceeﬂ-memgpm(ﬁﬂmmgh%%nzmgde Pg4s
g, 1.0vmmbl) diksolved} I ' m xture was di'lute

90 20047 65500t PEUFBRRL) BB e b edfimanaturac 0.5
& S SHErewRE Rydsegensted 4560 Ne 2@G8:. akfebr breich@iyst W8 ARELSRRLC

- washied yish masnolltheilratt Men&%@%é@%%@%tgyf 3&96{ [(3R)-1-

tographed (Et OAc to
(cis %%@H@Cg’?" P ne3-Ymirsu Reox ohBy B Griftuados@iny ki,
MS @GDraled: (MeH)G: 4137 fodna:315%anPl € 216 HO N

H O
\\\N |
QoM
- 0 '
NH

o= . CFa

Step E

_ N-[2-({(3R)-1-[cis-2-(Benzoylainino)cyclohexyl]pyrrolidin-3-yl}amino)-2-
0xoethyl]-3-(trifluoromethyl)benzamide. To a stirred solution of N-Q2-{[(3R)-1-(cis-2-
aminocyclohexyl)pyrrolidin—B-yl]amino}-2-oxoethy1)-3-(triﬂuoromethyl)benzamide (048 ¢g
0.6 mmol) and benzoic acid (0.088 g, 0.72 mmol) in CH,Cl, (5 mL) was added Et;N (0.25 |
mL, 1.8 mmol) followed by EDC (0.138 g, 0.72 mmol) and HOBt (0.097 g,0.72 mmol).. The

mixture i i
was stirred at room temperature overnight. Then the reaction mixture was diluted
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oY"~,HIl j NH O CF3
N-{2-Ox0-2-1((3R)-1-{cis-2-1(phenyl acetyl )amo] -
cycl ohexyl }pyrrolidin-3- 10
yl)am nol et hyl }-3-(trifluoronethyl)benzam de. The
title conpound was prepared foll owi ng the procedure .
WRULBRY for Exanpl e 215: MS (El) cal cd: pddrbr603m37946
W,ﬂ1531. 3; found: 531.3. Exanple 217 15 HO 0 o"%WN ~'H
ith ByPAcand wash@FBith saturated N2,CO5 and brin ) )
Mg&b%?c‘oﬁieﬂlﬁ.ﬁ)ca Lddiso2- ( Benz Fam ne) 5 Creamie Jayen g dried i di
013 g0f é{%lﬁlﬁg]rg]oxg oz::;] i § Ogtrap fd (BtOAc to 1(;’% M_T_OH/EtOAC)tto ive
' pouhd.i 2N 153 12] n.de.. a mxture
of benzal dehyde (0%%1 rrLd,MOI-:bg g%’mﬁ%f’)“%-
andN- (2-{[(3R)-1-(cis-2-am noc clohex 1Y
y)pyrrolidin-3-yl]am nefangioxget hyl ) - 3-
(trifluoromethyl)benzam de (0.278 g, 0.60 nmol) in
CH2C12 (10 nlL) was added NaB(OAc)3H (0.128 g, 0.60
mol ). After being stirrggd overoi ght at room
t enperature und N2 ~1. [on_mxture was
diluted with Et@ah' “:\ggj?Wt tur ated Na2CGOB.
The aqueous | ayerzwas extracted Et OAc (3 x). The
conbi ned organi g, ers were dri edcg08 WO 2004/ 050024
PCT/ 1JS2003/ 037946\ (MgSO4), concentrated and fl ash
chr omat ogr aphed OQAc to Et OAc: MeOH Et 3N = 9: 1: 0. 5)

to give 0.219 e title compound. M5 (El) cal cd:
(MrH) + = 503. 3; und: 503.4. Exanple 218 5 Step AC
HCOSO '
. BNL{E.Grol| -2 -1, 4-di oxaspi ro[ 4. 5] decan-8-ol . A
yDamid Il]{%t iloo n g(?iiﬁ-lbéfs%'li)(?qeﬁyla?ﬁtﬂn?ﬂ(la?]icytlphefyl}byﬁ-omip-3-
mGIeERY - (iriflugeometyl)bkAzaS3deTaL Y pggn%_e‘%tp o eetu%.!i azol e

followfirlg the Grocelitre dasc IR f; g1, THE (10 énLEE§h th
53135t rriﬁﬁa under NZ.ﬁ)A]f:”fmeqp1 PYS $ED Faledy Qb Hy' 253C3f Plind:
a

h,

Example 217

H o)
N
SZens

-
s

NH

N-[2-({(3R)-1-[cis-2-

(Benzylamino)cyclohex idi
yllpyrrolidin-3- ino)-
oxoethyl]-3- pyr n-3-yl}amino)-2-

(trifluoromethyl)benzamide. To a mixture of benzaldehyde (0.061 mL. 0 6
mJ.nOI) and N-(2-{ [(3R)-1-(cis-2-aminocyclohexyl)pyrrolidin-3-yl]amjno}-2—oxoeth ,l) 3
(trifluoromethyl)benzamide (0.278 g, 0.60 mmol) in CH,Cl, (10 mL) was added o
NaB(OAc):H (0.128 8,'0.60 mmol). After being stirred overnight at room terperature und
Ny, the reaction mixture was diluted with EtOAc and washed with saturated Na,CO; Thz N

agueous layer was extracted with EtOAc (3 x). The combined organic layers were dried
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solution of 1,4 cycl ohexanedi one nono-et hyl ene ket al
(1.84 g, 11.75 mmol) in THE (10 nL) was added to the
l'ithiated conmpound solution via syringe and stirred
for 3 hat -78 C. Water (5 nL) was added, and the

reaction mxture was warmed to room tenperature and
VB PUEPRY 15 using EtCAc (3 X). The conbi rREI/ESRYAAITEL6
| ayers were dried (MgSO4), filtered, concentrated in

(Mg8agy, condeifkateh &ﬁ&@dspa{r@rﬁil Pid Y8l 1P éﬁé]l%ec LEGN =9:1:0.9)

3- 3-t.hiazol - 2-yl di oxaspiro
togy ﬁg}a igé)& g‘.e “ﬁ)ﬁ“(’ﬂ?")m% S @D QWF-MHE) 2403.3; fofiral HEB.4.
242.2. Step B N HO 20 S~O
4- Hydr oxy-4- (1, 3-thi azol - 2- yI cyclohexanone A
sol ution of 8-(1,3-thi §3%rpl®2
1, 4-di oxaspi ro[ 4. 5] decan- 8- ol (1.0 g, 4.14 mol) in 20
of THF/ 3 N HC1(1l:1) was stirred for |I h at 50 C
ter cooling to roonltenperature, the m xture was
treated with Na2CO3 tonN d extracted wth Et CAc
(3 x). The conbi ned args yars were washed with 25

saturated NaCl solution, drire®(MySH), and
concentrated to give 0.82 g of 4-hydroxy-4-(1,3-

L hsaz Sttt d Y TuOhEAAIANE sl L DY A Safhiay Bty hicnio
(8.1 gatzof 1 @Msv@gmm:@seozm aﬁbﬂw@ﬂk&ﬁ@&tﬂaﬂﬁe (1.0 g, 11.75 mmol)
in THFIRD oL (95 quﬁnt&ﬁ%gg@;aer&(&ér Heflls 340k 2 bS] ohexy

lidin-3
SOIUEAFE Jedcr re¥glop | gxm c%/qnp fropeetbytenetiseta) (el 0. Themmd) uﬂm OUATS)
was Qcﬁdeé 'tcht}ig ﬁﬁi%l/ezi‘!:()ﬂapghna EBI%Q'Vla%ynXée)a%X G Ia?or%r}l OC c%Water

G rn%) [st %gﬁd’ ant Qreég(t@n Mixtprg Ryas Wmnedltw thom-t&nperature and extracted
usiny EeOA tThelc nBOIr & &4 b
sl aahan Bl o ST

in va%gcg anéil C%g%taa&apé te gel §453@ g 0458613,1 -thigrel-3-yDAfde er bei ng

dioxgspirpeiidecav@olin b yld. MO @I @meﬁa,t Fiy & 2@@ 294 1€
reaction mxture was diluted with EtOAC an é%éd
wi th saturated Na2CO3. The aqueous was extracted with

Ste

Step® OAc (3 x). The conbined organic |layers were dried

(MgS™), concentrated m%'flash chr omat ogr aphed [ Et QAc
to MOHEtOAC (1:9) | McOH Et OAc/ Et 3N
(1:9:0.5)] to give O o 0 e title to compound in

90 |eId M (El) cal cd M-H) + = 497. 2; found:
droxB( a(i]rﬁrtgxaﬂg-yl)cyclohexanone A solution of 8 (1,3-thiazol-2-yl)-

1,4- d10xasp1r0[4 5]decan-8-o0l (1.0 g, 4.14 mmol) in 20 mL of THF/3 N HCl (1:1) was stirred
for 1 h at 50 °C. After cooling to room temperature, the mixture was treated with NayCOs to
PH 8 and extracted with EtOAc (3 x). The combined organic layers were washed with
saturated NaCl solution, dried (MgSO,), and concentrated to give 0.82 g of 4-hydroxy-4-(1,3-
thiazol-2-yl)cyclohexanone in 99% yield. MS (EI) caled: (M+H)* = 198.1; found: 198.2.

Step C

O
N HO "‘H
el Gl e

CF;

109



10

15

20

25

O 15 _
gﬁ?g-étLyP-TTSFihiazoI-2-yI)-;,47dioxasp|ro[4.?]?egaR{
8-ol. A solution of n- butylllthluny(S.gOtnL 0
sol ution in hexane, 9.12 nmol) was adde5 dgcan-8-o
8- (1, 3-thiazol - 2-y|)-1,4-d|oxasp|ro[4.7% e
‘("_’2.(2%’0539244. 14 mol) in THE (10 ni) atd-at ?78,144,2(: w1946,
stirring under N2. After being SL%;[? o ors Slor

i adi 7 12 > .
Lo o ok i P S i
20Xl txiflugromethy Dbanzamisle. P 4 lgmge Ir)fgll—l’{}ﬁfdﬂ w1 39hloro-
a0 AN S8 YR L b
yla:%nﬁ%&ﬁ}%S)Ggywr(mermmnmdma@@nb%,O%gsP%Sﬁ;ﬁl) Wb %
AcQUSHBCI, (H0thL)Sak Bidab ﬁ%{&&hiﬂ &ri;llgg g,rog%/%éranq}g i AYftepgng stirred
concentrated and fl as chrol : b b Ay
ORI i st e o, Dreton et BRAGEVRPHOA
waslcdyittsatyitatddNa, O\, EIEA }_%u?ﬂéwii%m%@ ‘Z’(ﬁ%ﬁ%@ ») The combined
org L %%@{ %04), concentrated and flash chromatographed [EtOAc to
P08 5 : xycycl ohexanone.
MeQE/EED At (1) thin B soh MDA Yl N BN Y A o2 s 0

comﬁgﬁrh%d?«gy%@%@g@fﬂa@%& o Zﬂ.zfamundtemm bed in step

' d: (M+H) + = 226. 1;
B-of - Exanple 218. Ms (El) calc ) : |
found:. '2'22?2. 5 Step le }%H0 H} 31 s\ eNo
~ : 3 - i .
Sm@N?FZ-?&?ER)-l-[4-(5-Ethyl-1,3-th|azoI-2-yI)-4-hydroxyc

ycl ohexyl ] pyrrolidin-3-yl}

i - 3- (#+NiH t hyl ) benzani de. The
?rlrg)éghgégﬁgh&;L\S%g§§};gi:>gﬁﬁlo the ketone of step
B using a‘procedure i nPl ar T0 @hat described for

Exanpl e 218. MS (El)
8-(5-Ethyl-1,3-thiazol-2—-yl)-1,4-dioxaspiro[4.5]decan-S-ol. A solution of n-

butyllithium (5.70 mL of 1.6 M solution in hexane, 9.12 mmol) was added to 8-(1,3-thiazol-
2-yl)-1,4-dioxaspiro[4.5]decan-8-o] (1.00 g, 4.14 mmol) in THF (10 mL) at -78 ° C with
stirring under N,. After being stirred at -78 ° C for 1 h, ethyl iodide (0.736 mL., 9.12 mmol)
was added to the lithiated compound solution via syringe at -78 ° C. The reaction mixture
was allowed to warm to room temperature slowly and stirred overnj ght. Water and EtOAc
were added.. The aqueous layer was extracted with EtOAc (3 x). The combined organic
layers were washed with saturated NaCl, dried (MgSO0y), concentrated and flash
chromatographed using 20% EtOAc/hexane to give 0.79 g of the title compound in 71%
yield. MS (EI) caled: (M+H)* = 270.1; found: 270.1.

Step B

N HO
\/[\>J<:>:O
S
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cal cd: (MtH)+ = 525.2; found: 525.2. Exanple 220 15
Step ANHOO-. HOS O O

2- (8- Hydroxy-1, 4-di oxaspiro[ 4. 5] dec-8-yl)-1, 3-thi azol e
-4-carboxylic acid. A solution of n-butyllithium
(17.1 nL of 1.6 Msolution in hexane, 27.35 mmol) was
WOLIRPSe0 20 PCT/US2003/037946 .
8- (13thiazo| 2-yl)-1, 4-di oxaspi ro[ 4. 5] decan- 8- ol

g? ?-r ring l-ig&girﬁz ({@g}lﬂ? %‘&'I’?%Yé“g“%?‘f"}? a]&’eé‘fle Cof’g"’w@ ‘pﬁr 1

prepgred fpm) thed@ta( qf(ptep A Bz arm@ler)ure sisiarctd datlddsaribed MGtep B of
Exmhpltg bl@mﬂ)@mﬁgﬂﬂ-}ﬁ gﬁd lﬁ@ou%‘dz ,ghirred for 2 h at -78

Water was ad esoIU|on was warnmed to
roomtenperature. The m xture was then treated with IN
StepldCl to pH 3 to 4 and extracted with EtOAc (3 x). The
combi ned organic Iayers were washed 25 with saturated
NaCl sol ution, dri I\/gSO4) Hand cncentrat ed and
chromtographel% \OAs) to give 3.23
g of 2-(8-h bec 8-y1)-1, -
t hi azol e- 4- carboxylic acid. _I\/IS (EI) calfcd: (MH) + =

286.1; found: 286.0. Step B 111 WD 2004F050024
PCT/ US2003/ 037946 NHOO O NI S~ O

45] dec- 8-yl ) - N-met hyl -1,
O S e i BB R T b oin 5.0
amm(lslxwwlbﬁy&mwm@mmzraﬁ{l& ﬁrhdﬁreo%mxsbanulvﬁp&pdr@@ﬁ’&ﬁ

the keﬂ)né:é}f sté%)ﬁllllsir% m?oc@gdﬁ_ﬁ&q§%wgf %scﬁ.\%ﬁq #Tn'ﬁ %jﬂ&ﬁlf MSEER )

cal cw%ad@%%&mwzsm 3.6 mml) foll owed by EDC

(0.242 g, 1.262 mmol) and HOBt (0.193 g, 1.26 mmmol).
The m xture was stirred at room tenperature overnight.
Then the reaction m xExamele?d8 dil uted with Et OAc and
vvashed with saturated Na2CO3 and brine. The organic
l.ayer was dried (MgSO4), concentrated and fl ash
cAhromat ographed (50% EtOAc 10 ' EtOAc) to give 0.16 g

of the title conpound i EO%xi ¢ d. M5 (El) calcd:
(MtH) + = 299. 1; fgg%d/lf: Ot]zpC
o)

2-.(8-Hydroxy-1,4-dioxaspiro[4.5]dec-8-yl)-1,3-thiazole—4-carboxylic acid. A
solution of n-butylithium (17.1 mL of 1.6 M solution in hexane, 27.35 mmol) was added to
8-(1,3—thiazol—2—yl)—1,4—dioxaspir0[4.5]decan-8-ol (3.00 g, 12.43 mmol) in THF (50 mL) at -
78 © C with stirring under N,. After being stirred at -78 ° C for 1 h, dry ice (10 g, 227 mmol)
was added to the lithiated compound solution and stirred for 2 h at -78 ° C. Water was added

-and the solution was warmed to room temperature. The mixture was then treated with 1N

HCl to pH 3 to 4 and extracted with EtOAc (3 x). The combined organic layers were washed
with saturated NaCl solution, dried (MgSOy), and concentrated and chromatographed (BtOAc
to 1% AcOH/EAOAC) to give 3.23 g of 2-(8-hydroxy-1,4-djoxaspiro[4.5]dec-8-yl)-1,3-
thiazole-4-carboxylic acid. MS (EI) calcd: (M+H)" = 286.1; found: 286.0.

Step B
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HO N( ~O SO 15 _
2- (1- Hydr oxy- 4- oxocycl ohexyl) N-met hyl -1, 3-thi azol e- 4-
carboxam de.. The title conmpound was prepared by
conver si on of the ketal of step B to a ketone using a
rocedure . simlar to that described in step B of
'&Q&Pﬁﬂ"@“é‘lS MS (El) calcd: (MH) + = 255. 1pct/osaootosross
255.0. 20 Step Db HO HO.O0O HI / OCF3
2- (1-Hydroxy-4-{(3R)-3-[

cﬂyl)am no] pyrrolidin

t hi azol e- 5-car boxam d. The t| tl e conpound was

prepared fromthe ketone of step Cusing a 112 WO
. 2004/ 050024 PCT/ US2003/ 037946 procedure simlar to

t h@t(Sngdcoﬁybb@dﬁmspEﬂaﬁﬂﬂee szgaﬁN-lhahﬁﬂil itm&bréd;.c&ﬁ@sda'}nme

- ) oD
Tog S“?'}é o BY ")Y o1 gL de%%f‘ dgé}%@@aﬂeé -cgtboxylic
acidX0:B/B. 1.6 mmol) enc(lﬁetEylgmnd.al\Bﬁl THE, il ¢ Mas))adeed,i(® Ar)

e B A ISl £ b i

(0.183 ey 2@191119]&-(3@!3 miure ifbs wirrel et nogmsém;reraade afermight. Theh &ie

.rea&m?muﬂmre @va§&ﬂ 'vﬁfﬂ EQ(?%&Z@ \%/sﬁefgvt} a d)%zpﬁosrﬁé b(lga The

nono- et hyl en et al
organic layer was dned (MgSO0y), concentrated and flash chromatographed (50% EtOAc

"EtOAc) to give 0.16 g of the title compound in 50% yield. MS (EI) calcd: (M-+H)* = 299.1;

found: 299.0.

Step C

N HO
H\“)I \>J<:>:O
AN S
0]

2-(1-Hydroxy-4-oxocyclohexyl)-N-methyl-l,3-thiazole-4-carboxamide. The title
compound was prepared by conversion of the ketal of step B to a ketone using a procedure

similar to that described in step B of Example 218. MS (EI) caled: (M+H)* = 255.1; found:
255.0.

Step D
N HO H i
O
/N _ S _ -0
O CF3

2-(1-Hydroxy-4-{(3R)-3-[({[3-
(trlﬂuoromethyl)benzoyl]ammo}acetyl)ammo]pyrrolldm-l-yl}cyclohexyl) -N-methyl-1,3-

“thiazole-5-carboxamide. The title compound was prepared from the ketone of step C using a
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m.) was added to the lithiated conpound sol ution via
syringe and stirred for 1 h at -78 C  Water (5 nlL)
and Et OAc were added, and the reaction mxture was
warnmed to room 15 tenperature and extracted using

Et OAc (3 X). The. conbined organic |ayers were dried
WOMYH(@a9924 £ i'| t ered, and crystallized from Ei(Ml?2‘t0@!037946
yield 3.4 g of 8- (1,3 thiazol -5-yl)-1,4- -

procétutxsiidir ks, d2dcH 65907 eI d LEl caI cd;
ssa &OI\/H—D = 242.1; founﬁﬁxag‘gi’ﬁé%lsgﬁgt fr?) “%g“io;“?- found:
NrHI \ 20 CF3 .

3-(Trifluoronethyl)-N[2-({(3R)-1-[4-hydroxy-4-(1,3-th
i azol - 5-

yl ) cycl ohexyl ] pyrroli dﬁmleﬂz}lam no) - 2- oxoet hyl ] benzam
ide. The. title conpound was prepared from

%(1 3-thiazol -5-yl)-1, 4-di oxaspiro[ 4, 5] decan- 8- 01

P i ng procedures simlar to 25 those described for
Exanpl e 218. M (EI) H) + 497.1, found:
497.1 Exanple 222 : X WD 2004/ 050024

PCT/ USZOOS/ 037946 0] 00 Met hyl

[5 (8- Hydr oxy-1I, 4-di oxasplro[4 5] dee-8-yl)-1, 3-thiazol

Ml ] i b t hi um (10.0 M. of
A riuisin e lsleBub LRI CL, 0 M of
mmoné'(qq yided (B2 sohitir of n-Butyilithiumb GTStEL bfl1 @51 Blutiba %emal 1)9 07

b TR Tt Bt 10

h. a splugion-of . 4sewsloberantidinme mmnomykehchlgeltee msa,seg hyBefmoneh @hﬁ 20
mL) @3.9 ddedto tti’ehrﬂﬁ&e%dp‘m*ﬁsowgn (19 synrgg? ?xqg\és\agﬁrg(? gog-} & ab%S -ﬁ:,e

W hj ated co utron via
a“‘F 7o) B4 E‘P&% Yiere adggd, aatl theweagtiorominarawisowZr6do room

tempé aeMaeteghgw [ rni ght,. wat er
temperetiiftin MO%@(& % The E&nXE orga%(s (llr&gt ed

layers
re adde The agueous | ayer has ek
gS% ﬂ%?tﬁrf d erystgliiz ’%‘&%ltmﬁddéﬂwfﬁdma&lﬁnﬂ—swpm-
moxmsiﬁﬁd]dmanls osaltgm%\jilad NeaCeer) caiich-q éng%%o found: 242.1

concentrated and flash chromat ogra
Et OAc/ hexane t O 75% Et QAc/ hexane) to give 0.744 g of
StePBhe title compound in 51%yield. M5 (ElI) calcd: (MH+
= 315.1; -found: 315.0. 15 Step B QO

DX Oy r*Q

CF3

3-(Triﬂuoromethyl)-N-[2-({(3R)-1-[4-hydroxy-4-(1,3-thiazol-5-
yl)cyclohexyl]pyrrolidin-3-yl}amino)-2-oxoethyl]benzamide. The title compound was
prepared from 8-(1,3-thiazol-5-yl)—1,4-dioxaspiro[4,5]decan-8-ol using procedures similar to
those described for Example 218. MS (ED: Caled. (M+H)" 497.1, found: 497.1

Example 222

Step A
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O H Met hyl - ' :
[ 5- (I - Hydr oxy- 4- oxocycl ohexyl ) -1, 3-thi azol - 2-yl ] car bam
ate. The title conpound was prepared fromthe ketal

of step A using a procedure simlar to that described
20 in step B of Exanple 218. M5 (El) calcd: (MH' =
wogoospsomund: 270.0. Step C\ HOHO 'O ~
“QJ1'N)'S &NOH H GF3 . 25 Met hyl '}JCTstzol(}!s/oswm
[ 5-(1-Hydroxy-4-{(3R)-3-[({][.3
(trifiuoromethyl)benzpyl C | )am no] pyrrolidin
-1 -yl }cycl ohexyl) -1 3kt 8706 %él carbamate. The
title conpound was Qreﬂared fromTthe ketone of step B
using a procedure simlar to that described for

Ex Lel %%8 M5 (El) calcd: (MtH)+ = 569.2; found:
} uggl?};y f M??&Aﬂ%r({?ﬁi’mg&gg%ﬁﬁggﬁ%_yﬁxg%l e,
s ofGt- ~lysanr -1, 3-thiazole.  TO €.
o (20'8 o6 601%\818%‘?1‘ 15 heXa89116198 mphol) was added to

ottl e was

meth) §5AGENAG1 0N . i
T, 3" ?&I azgﬁg“{bﬂnsteél,-oﬂg.@@)nmcd) xﬁsmip/(%d E%?fg?% g,%i t!( rﬁfg

undggiN2. Afterbeihg aited 2hyg b dition of :
b8 00 for ? Ehrtep o5 b4 susloleamedidndwaorio.-

hryiEhi . r s hydrogena

: lylA ]E]é{ gertﬂ‘t(ﬁéééj% z{.ggylgp){)\mg%lif(m by edt adid WARMaM dfhponna

Oluten Vidgyoihge at kA8 °f Tﬁa:@k%ﬂ‘ﬂﬁr&?@%eagfoiva Eogq%;‘@v?qiﬁs 2581
wgs . ( (o] 0

temp@fa¥fe ok f 10 .i sopropy _
was d eégéﬁgﬁ‘)‘jéﬂ%ght( Wil and-EIQBc derelaBebadThel g ol 1ayer
(1%)."The combi i
Nacﬁéﬁﬁ'dfl%ﬁﬁi)‘?‘%ﬂeh& 3-th az%ﬁd-°§’g-a§‘|°)‘a-yif,slt‘iem_%%@a%dpwiﬂos[aume]cue
mi0,S30- 8-01 . “The T W%W?ﬂbﬂﬁmathmhpd Gpes B AL, {6675%
.“rc_ ERHigishe 6.744 gsfﬁsﬁ$¢b§ipggnd2§g[&ceq¥re simlar to~

=313 habundenslpi bed in step A of anﬁlyée S %"%‘Eﬁ §M+H)*
) calcd: (MtH) + = 284.1; found: 284.2. Step C

HO
0 N\
| '
I S> < >=°
H

~o

Step B

Step C

~
© H

o N y 7
!
5O~ V*@

Methyl [5-(1-Hydroxy-4-{(3R)-3-[({[3-
_(trlﬂuoromethyl)benzoyl]amino}acetyl)amino]pyrrolidin-

) 1-yl}cyclohexyl)-1,3-thiazol-
Yllcarbamate. The tifle compound was prepared from the ke VL3 thiazal 2

T1 f T EX p . (E ) N (IVI Ii) - iy . «d.
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NHOO 20 1S
. 4- Hydr oxy-4-(2-isopropyl -1, 3-thiazol -5-yl)cycl ohexanon
e. A solution of 8-(2-
I sopropyl -1, 3-thiazol -5-yl)-1, 4-di oxaspi ro[ 4. 5] decan- 8
-01(0.714 g, 2.52 mmol) in 15 nL, of "THE/ 1IN HA (1:1)
WR28044960024 ed over ni ght at room t enper at ur e PCT/y820p4/03794¢ e
was treated with 25 Na2CO3 to PH 8 and extracted with
Et OAc (3 x). The conbined organic |ayers were washed
with saturated NaCl solution, dried (MgSO4), and
‘concentrated to give .’@51?5’%? 4- hydr oxy-
4- (2-isopropyl -1, 3-thiazol -5-yl)cycl ohexanone in 98%
Stepw eld. M5 (El) calcd: (MtH)+ 240.1; found: 240.0. 115
WD 2004/ 050024 PCTI US2003/ 037946 Step DO N' N H ~

N~"~~ S p . CF3 N/\>
N-[2-({(3R)-1-[4-Hydroxy- L (B- | sopropyl -1, 3-t hi azol - 5-
yl)cycl ohexyl ] pyrrolidini 5 :
3-ykdam : 2=0xpef h -3-(trit]uoronethyl)benzam de.
Tpil %&é’?ﬁ‘;’i é}"b’@g“hi? g%%l“ Btqsenatigg Sotdle sasiadded 2-isopropenyl-
1,3-thiatojec(l Brgy 1438) Xiisselopd iapydihahol 323 Ak 20lowda by e ¥akQIAG¥anon

-Pd(c%f)f @iﬁgﬁgi@? f“%ﬁ‘?‘% fgaygyl‘%‘(gﬁ%]‘%& P? B fofi48 haury Aferithectelybtyas

filterpd andi washed wtitljetiBnglt the ﬁymagv?izrgebﬁa:yﬁddgﬁriﬁ amugg,l ﬁg@. 1463,%0& 0.
isopr - ein'92% : = , 2101 | OVe
» tJD %%ﬁgﬁ}ia%%lon%g? S}%ld%’{/oelg[g I((%Zﬁcaéc%%l%ﬁﬁg)‘ M—gl" fuad: 4288.ur ey

was -hydrogenated at 50 psi for 24 hour. 10 After the
Stepgat al yst was filtered and washed with nethanol, the _
~filtrate was concentrated in vacuo and chromat ographed
to give 0.345 g of titr® ComPuUkRgd in 62%Yyield. M
~(El') caled: (Mr1)+ =M .ud: 539.1. Exanple 224
15 Step As H / ~QJ o

8-(2-Isopropyl-1,3-thiazol-5-yl)-1,4-dioxaspiro[4.5]decan-8-ol. The title compound
was prepared from the intermediate of step A using a procedure similar to that described in

step A of Example 221. MS (EI) calcd: (M+H)" = 284.1; found: 284.2.

Step C

HO
-
e,

. 4-Hydroxy-4-(2-isopropyl-1,3-thiazol-5-yl)cyélohexanone. A solution of 8-(2-
isopropyl-1,3—thiazol-5-y1)—1,4—dioxaspiro[4.5]decan-8-ol (0.714 g, 2.52 mmol) in 15 mL of
THF/IN HCI (1:1) was stirred overnight at room temperature. The mixturé was treated with
NayCOs to PH 8 and extracted with EtOA¢ (3 ). The combined organic layers were washed
with saturated NaCl solution, dried (MgSO0,), and concentrated to give 0.65 g of 4-hydroxy-
_4—(2-isopropyl-1,3-thiazol-5-yl)cyclohexanone in 98% yield. MS (EI) calcd: M+H)* =
240.1; found: 240.0. '
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NO |
8-(5-Pyridin-3-yl-1, 3-thiazol-2-yl)-1, 4-di oxaspiro[ 4.5
] decan-8-0l. A solution of n- 20 -butyllithium (7.8 nL
of 1.6 Msolution in hexane, 12.45 mmol) was added to
'8-(1, 3-thiazol - ) : _ _ o _
W2 30P4/0500241 - di oxaspi r o] 4, 5].decan- 8- 01( 1. 0 g,pc4/ubBoosiseds)
~in THE (20 nL) at -78 Cwith stirring under N2. After
Stepi®i ng stirred at -78 Cfor 0.5 h, 12.5 nL of 0.5 M
solution of ZnCl2 (6.23 mmol) in THE was added. The
resuting mxture was stirred gt roomtenperature for

0.5 h and a m ¥ e

S 3- dlpe.(0.40 nL, 4.15
nmmol ) and Pdg ZNijllil . 1. P5 mol) in 5

mL of THE was| added via syringe. Aftenyfefl uxing
overni ght the reaction was quenched wggh 10 nL of
saturated NH4CLl sol ution. The aqueous | ayer was

' Et OAc (3 . The conbi ned organic
Ieg@?‘gﬁﬁﬁﬂgﬁﬁﬂ%&w%&mﬁﬂL&&iadrs-ﬁ;waamxg%ﬁboﬂd _
3-yl}95§19b2amiethﬁ]-&nmmgfm b%l%lagﬂl fel xl‘l? gﬁ‘?"ﬁt of oo eg&ge ﬁ e
j 2% vyi d. C . 3%593? on : 1,
:: ﬁ%&gﬁ%é“ﬂgﬂ?@’mpb&w&g@mmm@ 32946ho))
(uiﬂﬁﬁj{g-?z- - _[NR_}-pyrg&lidﬁij}g_ ( 5-%@?4 }ﬁﬁpg}‘;’pf’? 3-thiazol
Ny yhbetZdmitie k3% 9 Fssolrod CH,Cl, (20 ml), followed by
the 008 PE L BAOp(ra ) Tk Hﬁ)&udlu}aélﬂ}#%ﬁa%gd%{ %ﬁt pgglé& g,(-) u(I tr
Afteritiie wmﬁ%@&&@%[hz%@%%%%ﬁ& title compount '
vacy rﬁ]rgar ed fromthe Ketal" 28!, e didtiategv s comettieaSn _
A iramatograplied segivalessry drate E&ﬁfﬁﬁq;g%%‘ﬁ, 6@18 i M%/%ISI g;l) i
1 o cd:

M+1Tad 539.2; foMid)st9 p74. 2, Found: 57
- Exanpl es were prepared using procedures anal ogous to

t hose described for Exanples 218-224. HO HO N)rH |
\ - Example 224

Step A

N HO

LX)
N S o)
‘/

8-(5-Pvridin.3.v1. . .
— (5-Pyridin-3-y} 1,3-thlazol-Z-yl)-l,4-d10xaspiro[4.5]decan-8-ol. A solution of n-
utyllithium (7.8 mL of 1.6 M solution in hexane, 12.45 mmol) was added to 8-(1,3-thiazol

5-yl)—1,4-d10xa$puo[4,5]decanf8-ol (1.0g,4.15 mmdl) in THF (20 mL) at -78 °C with

stirg . .
stirning under N,. After being stirred at -78 °C for 0.5 h, 125 mL of 0.5 M solution of ZnCl
2

6.23 mmol) i i i
( ol) in THF was added. The resuting mixture was stirred at room temperature for

= 0.5 h - X -« . p
and a mixture of 3-bromopyridine (0.40 mL, 4.15 mmol) and PdCl,(PPhs), (0.11 g,0.16

mmol) in 5 i i
:im mL of THF was added via synnge. After refluxing overnight the reaction was
I(;ugnc ed with 10 mL of saturated NH,CI solution. The aqueous layer was extracted using
. . .
Ac (3 X). The combined organic layers were dried MgSO0,), filtered, concentrated in

vacuo and-chromatographed to yield 0.68 g of the title compound in 52% yield. MS (ED)
caled: (M+H)* = 319.1; found: 319.1. ' '

116



10

O CF3 Exanple # R M5 (MrH) + 225
5- (nmor phol i n-4-yl carbonyl ) -1, 3-thiazol -2-yl 610 226
5- arni nocar bonyl -1, 3-thi azol -2-yl 540 227
5- di met hyl am nocar bonyl -1, 3-t hi azol -2-yl 568 228
5-(pyrrolidin-1-ylcarbonyl)-1, 3-thiazol-2-yl 594 229
50 2094/050028- t hi azol -2-y1 536 230 PCT/US2003/037946
5-propyl -1, 3-thiazol-2-y] 538 231
5- et hyl am nocar bonyl -1, 3-thi azol -2-yl 568 232

henyl -1, 3-t hi azol - 2-yl 573 233
S&%"*Pﬁget hyl -1, 3-thi azol - 2-yl 511 234

5- hydr oxynet hyl - 1, 3-t hi azol - 2 yI 527 35

5-.(1- hydr oxy- | - et Het- I) hlaz -2-yl 555 236
5- met hoxynet hyl - | |3 41N (pyri di n-2
-yl)-1,3-thi 2| \mo206'4/

PCT/ US2003/ 03Y9 238 &
2-(pyrrolidin-T-yl)-1,3-thiazol -4-yl 566 239
2- (nor phol i n- 4- yI) 1, 3-thi azol - 4-yl (N¢FQC»FD+ 564

.

'yé y%%lypf\;' pyrd'p wl}}anqpog-ltop(pgthyjl-3-5t-r§ﬂuoﬁﬁ‘ﬁeth33}b'§nzamlde The

tifle etnipo Kr)&\ﬂas%rﬁysl‘e@ﬁ% (gfégep f@\,losmg procedures similar to those

I azol
91?"69% r G prgplR 248, Mméﬁlyd MIE) 1742 0Foubd: 874580 246
2- (nor phol i n- 4 yI) 1, 3-thiazol -5-yl 582 247

:TE Ldxox 3-thiazol -5-yl 541 248
S o éfaﬂfp “{efﬁ Pé%ﬂﬂ-redglmyg PRgRlurep agilogous to those described for

Egﬂ@ﬁ@ﬂﬂ&aﬁhocarbonyl 1, 3-thi azol -5-yl 568 250
2-(pyrrolidin-1-ylcarbonyl)-1,3-thiazol-5-yl 594

HO ' H 0
N
E@Te V*@

CF,

Example # : . R _ MS M+H)*
225 5-(morpholin-4-ylcarbonyl)—l,3-thiazOI-2-y1 610
226 S-aminocarbohyl-l,3—thiazol-2—y1 540
227 5-dimethylaminocarbonyl-1,3-thiazol-2—yl 568
228 5—(pyrrolidin-l-ylcarbonyl)~l,3—thiazol-2—yl 594
229 5-allyl-1,3-thiazol-2-yl 536
230 5-propyl-1,3-thiazol-2-yl 538
231 5-ethy1annnocarbonyl 1,3-thiazol-2-yl 568
232 5-phenyl-1,3-thiazol-2-yl 573
233 5-methyl-1,3-thiazol-2-yl 511
234 5-hydroxymethyl-1,3-thjazol—2—y1 527
235 5 -(1-hydroxy-l-methylethyl)-1,3-thiazol—2-y1 555
236 5-methoxymethyl—1,3-thiazol—2—yl 541
237 5—(pyridin—2—yl)—1,3—thiazol-2-y1 574
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251 2-(norpholin-4-yl carbonyl)-1,3-thiazol-5-yl 610
252 2-(pyridin-3-yl)-1,3-thiazol -5-yl 574 253
2-(pyridin-2-yl)-1,3-thiazol -5-yl 574 254

4-met hyl -1, 3-thi azol -2-yl 511 255

1, 3- benzot hi azol - 2- yl 547 Exanple 256 Step

W 200409024y aspi r o[ 4. 5] dec- 7- en 8-y1)-1, 3- thPQEHP§&m¥B“

a mxture of 8-(1,3-thiazol-

yihagt, 4 O OXASHI );uﬁdﬁlloﬁﬁﬂﬁﬂﬁaﬂﬂw 8 3. 3256801 )

in pyridine (10 C was added fh anvl chl ori

b

(2289 i, 34.3 ﬁﬁmpxph@wddevl) A3-thiggaldryl pei nj QdHROHEY Pt |

2 tygt O ¢ under B, nkf1 Bah@ol B0 Et OAC Ywere asided.
Thé aqueoys | ayer “was exiracted with EtOfc (3 x). The

cortéined ¢r @a(ﬁfmdﬂowémgthV@F@)MMIWﬂ h|sat ur 2Ped

NarGm—dried—(iv fiash
4 (M3Sdoli -5 566
- chronatoqraohec I ng 1OA1Fmer/h932np to give Q.27 g

of 2MBe tit|le conpamﬁthWﬂB%%ol;ﬁr:éld VB (E) cafled:

VAR W TN

PCT U§260'/L 83;9416U‘lz%thgl'ldé'ﬁ"fml'i"'i’ij i

2- (Z54- Di cxas’-pﬁpm‘@llﬂus}-db@ﬂeﬂ)y]lé ﬂilaz‘.?l-i-ﬂl ajole. ¥ a

rcu %-46|1y‘d! gcndli g‘;“ Z@{@ 15_4_?1)%&@2@99_ d 582

4-di gxaspir Z-en- 8-yl 1 3-lthiazole

(o 20 g, 0. 99 nﬂ@e}hoxm@wwetalamwﬂet haol (1%4hi),

f-ot '&évvcd by —tire d%&dﬂu&l‘lgrthl&gf%"}"g/ T (0.0d8 g). 5¢%i s

m xTure was hydrogenated at 50 psi _overnight After
t he24sat al ybt mmﬂanmm@mahuwmwbayw th net hafidl

LIIC%5 Hra eV OLIMHI[F%E 5 lgH- _lih%m_ O 1[0 grve 5@4Z1 g

1, 4-0di 0Xasplro thiazole in

95%2%i el d. I\/B-((I!Etp)loloa‘ﬂ-dléarb@vﬂ)il) 3|-tmaz212%y11 f ound10

2900 O

zZO St C[Jb N I K yl )CyCl ohe one.
A s% %tlon of 2- ? pi?#? ééégfggﬁﬁsé dpr 8t vl\-&?g

1, 326%i azol e (0. 2ipygdin2-93 arivipa0l vl 10 ni| of  THAA

[V Y VA ]

to roomtenperature emxturp\/\nq treated with

SNHEH T wes bl'wn% 9B RabiaLi 50 T [ ter figol1ng
Na2 CoB to%ﬂ 8 and 1 3—benzoth1azol -2-yl 547

Example 256

Step A
N O
e

2-(1,4-Dioxaspire[4.5]dec-7-en-8-yl)-1,3-thiazole. To a mixture of 8-(1,3-thiazol-2-
yl)-1,4-dioxaspiro[4.5]decan-8-ol (0.8 g, 3.32 mmol) in pyridine (10 mL) at 0 °C was added
thionyl chloride (2.5 mL, 34.3 mmol) under Ny. After being stirred for 2 h at 0 °C under N,
water and EtOAc were added. The aqueous layer was extracted with EtOAc (3 x). The
combined organic layers were washed with saturated NaCl, dried (MgSOs4), concentrated and
flash chromatographed using 10% EtOAc/hexane to give 0.27 g of the title compound in 36%
yield. MS (EI) caled: (M+1)* = 224.1; found: 224.2.
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extracted with EtQAc (3 x). The conbi ned organic

| ayers were washed with saturated NaCl sol ution,

dried (MgSO4), and concentrated to give 0.16 g

of . 4- (1, 3-thi azol -2- yl)cycl ohexanone in 95%yvyield. M

(RQ 20680s6@3s (MFH) += 182.1; found: 181.9. 20 BEBPSLHTY46

NN)/T~ NS OHCGCF3 N [2-Oxo-2-({

%@Fﬁ 1-[4-(1, 3-thiazol -2-yl)cycl ohexyl ] pyrrolidin-3-yl
mno)ethyl]- 25 3-(trifluoromethyl)benzam de. To a

m xture of 4-(1,3-thiazph; 2- sl ohexanone (0.069 g,

0.38 mmol ) and j

N[ 2- ox0- 2- ({2- ox0- 2- | (3&) - pyrro?i di n- 3-yl am no] et hyl }

am no)ethyl]-3- (trifluoronethyl)benzam de (0.10 g, -

02 ASRASELS o, o\ SRy il v

0. 134 0. 63 .
%@@%ﬁgﬁ °’éﬁSP1F°<S‘gﬁl%?rﬁ'€§z¥Dulp thizele (0.22\g 0.99 menael distdhed in

metheintl @5 WAL, fellldwedeg thel A5 E@@%drﬂ% '
s%ﬁura&agﬂg 2CC8. _Slj'he a115l V\%ﬁ?ggﬁk?% 0024 anttur'ewas
BErETESES ovEEnishy f\fiep the cptalystywag filtered andawasiead withthethanol,

tht fDMate (WBis #gncentated GOVEROREHRIQAIN & 2L @UEE Skalfiro@ Hid-8d ). 1 3-

t&%oﬁl) cygﬁe r eg (g:ﬁ;_f L@shrE chrcgbrgdt’lo rapﬁe &é[c%?y (1:’3
RS A -P‘%@c fi D" 5o lionpde3ed/ Et 3N
(1:9:0.5)] to give 0.129 g of the title conpound in

% %yield. M5 (El) calcd: (MH)+ = 480.2; found:

0.3. 5 Exanple 257 Step AN10 CNSO Y, C O 10
2-(8-Chl oro-1, 4-di oxaspi™R[ 43T dec- 8-yl ) -5-(pyrrolidin-
1-yl carbonyl)-1, 3-thi azbl €. % a”m xture of
8-[5-(pyrrolidin-1-ylcarbonyl)-1, 3-thiazol-2-yl]-I,4-d
i oxaspi ro[ 4. 5] decan- 8- : :

4-(1,3-Thiazol-2-yl)cyclohexanone. A solution of 2-(1,4-dioxaspiro[4.5]dec-8-yl)-

1,3-thiazole (0.21 g, 0.93 mmol) in 10 mL of THEF/ 3NHCI] (1:1) was stirred for 2 h at 50 °C.
After cooling to room temperature, the mixture was treated with NayCOs3 to pH 8 and
extracted with EtOAc (3 x). The combined organic layers were washed with saturated NaCl
solution, dried (MgSQOy), and concentrated to give 0.16 g of 4-(1,3-thiazol-2-
ylcyclohexanone in 95% yield. MS (EI) calcd: (M+H)" = 182.1; found: 181.9.

StepD

WA P O
[ - >—N®“\ \ﬂ/\HJ\Q
S 0]

CFj

N-[2-Ox0-2-({ (3R)-1-[4-(1,3-thiazol-Z-yl)cyclohexyl]pyrrolidin-3-yl}amino)ethyl]-
3-(trifluoromethyl)benzamide. To a mixture of 4-(1,3-thiazol-2-yl)cyclohexanone (0.069 g,
0.38 mmol) and N-[2-0x0-2-( {2-0xo—2—[(3R)—pyrrolidin-3-ylamino]ethyl}amino)ethyl]—3—
(trifluoromethyl)benzamide .(O.-IO g, 0.32 mmol) in 2% AcOH/CH,Cl, (10 mL) was added -
NaB(OAc);H (0.134 g, 0.634 mmol). After being stirred overnight at room temperature under
N3, the reaction mixture was diluted with EtOAc and washed with saturated Nay;COs. The
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ol (0.2 g, 3.32 mol) in pyridine (3 nL) at 0 C was
added thionyl chloride (0.5 nL, 6.86 mol) under N2.
The m xture was warned to roomtenperature and stirred
overni ght. After 15 the reaction solution was
concentrated, water and Et CAc-were added. The aqueous

| AY@p004Rp8024ext racted with EtOAc (2 x). The cRBEKVTII037946
organic layers were washed with saturated NaCl, dried

e(qh@ﬁm)r¢r ves Rtesatet svitl EGuxo(3f) B cohbiasmdrpficRietvdrd 8364

itl
g0l R S a ot onlondS o PypiiiSac gy en o
ff% M@@H/E@%?lHkN @0:EnEP girel N2 g obthetitle compound in 85%I yield. bMS
-Ak.oxas Sl.dec-8-yl)-5-(pyrrolidin-1-ylcarbo
@I(c)%{cé',@&ﬁl aggg{?[fo 4 &Slgarr 25 hydrogenation bottle
was added 1y-5-( g
2-(8-chloro-1, 4-di oxaspi R c-8-y pyrrolidin
-1 "yl carbonyl)-1, 3-t hi azg%‘%’fﬁ]zgg g, 0.266 mol),
di ssolved in methanol (10 mi), followed by the
ption of 10% Pd/C (0.02 g). This m xt ure was
hydr ogenat ed at 50 psi overnl After the catalyst
was filtered and was , the filtrate
was concentrated in 3 g of
2-(1, 4-di oxaspiro[ 4. de - yI) 5-(pyrrolidin-1-ylcarb
onyl)-1,3-thiazole in 30997%yield. M5 (El) cal cd:
(MrH) + = 322.1; found: 322.0. 120 WO 2004/ 050024

PCTI 7

T R 8 el Bty e e

‘Bx apintere offhES-(pytrolisline byloarbomyl)- Wi shigpkep gl -8 d-dicxaspitoMe5]decan-8-
I a

502, 93k ol B PUERRCUL SR ol k. .

r(nmpH)umdef N2 mepnxtflmmel waghied tQ rooSt tesppetatirte @nd dtirrelovernight. After

the reaction solution was concentrated, water and EtOAc were added. The aqueous layer was

extracted with EtOAc (2 x). The combined organic layers were washed with saturated NaCl,

dried (MgSO,), concentrated and flash chromatographed (50% BtOAc/hexane to EtOAc) to

give 0.10 g of the title compound in 53% yield. MS (EI) calcd: (M+1)* = 356.1; found:
357.0.

Step B

O~

2~(1,4-Dioxaspiro[4.5]dec-8-yl)-5-(pyrrolidin-1-ylcarbonyl)-1,3-thiazole. To a Parr
hydrogenation bottle was added 2—(8-chlor0-1,4~dioxaspiro[4.5]dec-8-yl)-5-(pyrrolidin-1—
ylcarbonyl)-1,3-thiazole (0.095 g, 0.266 mmol), dissolved in methanol (10 mL), followed by
the addition of 10% Pd/C (0.02 g). This mixture was hydrogenated at 50 psi overnight. After
the catalyst was filtered and washed with methanol, the filtrate was concentrated in vacuo to
give 0.083 g of 2-(1,4-dioxaspiro[4.5])dec-8-yl)-5~(pyrrolidin-1-ylcarbonyl)-1,3-thiazole in
97% yield. MS (EI) calcd: (M+H)* = 322.1; found: 322.0.

120



CN S 0 10 O CF3
N-{2-Ox0-2-[((3R)-1-{4-[5-(pyrrolidin-1-ylcarbonyl)-1,
3-thiazol - 2- . ,

yl]cycl ohexyl }pyrrolidin-3-yl)am no]ethyl}-3-(trifluor
onet hyl ) benzam de. The title conpound was prepared

f MooreaodiesoRet one of step C using a procedur e sgTms2e6/037046
that described 15 for Exanple 256. Ms (El) cal cd:

(MrH) + = 578.2; found: 578.1. The follow ng Exanpl es
were prepared in a simlar way. Exanple 258 20 HO
SERE CF3 N[ 2- Oxo- 2- ({

(3R) -1-[4-(2-thienyl)cycl ohgxyl
ethyl]-3- (trifluoro hy|]) b¥na

pyrrolidin-3-yl}am no)

ley MBS (El): Cal cd.
(M-H) + 479. 2, Found: 85 BExafple 259 121 WO
2004/ 050024 PCT/ US2003/ 087946 HO N ~& No , N'IrH
S CF3

3-(Trifluoromethyl)-N{2-[((3R)-1-{4-[5-(nmethoxymnet hyl
3 ) -1, 3‘-[5'mY&’Z‘%‘Fi“QI'ylcarbOIlyl)-1,3-thiazol-2-yl]cyclohexanone. The title com:

DN, 2. ) o é)ound'
%bﬁﬁ&é@ﬂ&ﬁﬂeh@w&g@@(ﬁ%ﬁ&ggﬁ.. 2- oxoet hyl }benz

. . m
de. MS (El): Calc 1t tg- et dgscribedsin step C of
ﬂéﬁ‘aﬂlﬁ e5- c@cdOM+HY SRFY-L; fdRd: 290F3 10

Step D

. | ) o
N N
A\ - N
C\Nw)isj C N/\:, \g/\H
O

10  CFs

N-{2-Oxo-2-[((3R)-1-{4-[5-(pyrrolidin-1-ylcarbonyl)-1,3-.thiazol-2-
yl]cyclghexyl}pyrrolidin-3-yl)amino]ethyl}-3-(triﬂuoromethyl)benzamide. The title

compound was prepared from the ketone of step C using a procedure similar to that described
15 for Example 256. MS (EI) calcd: M+H)" = 578.2; found: 578.1.

The following Examples were prepared in a similar way.

~ Example 258

H O
N oN N
-0~

20

CF3

N-[2-Ox0-2-({ (3R)-1-[4-(2-thienyl)cyclohexyl]pyrrolidin-3-yl}amino)ethyl]-3-

(trifluoromethyl)benzamide. MS (ED: Calcd. (M+H)* 479.2, Found: 479.3
25

Example 259
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3-(Trifluoromethyl)-N{2-[((3R)-1-{4-[5-(norpholin-4-y

| carbonyl ) -1, 3-thi azol - 2-

yl ] cycl ohexyl } pyrrol i di n- 3-yl ) am no] - 2- oxoet hyl } benzam
ide. M5 (El): Calcd.: (MH)+ 594.2, Found:. 594.2 15
Exampl e 261 Step A HO 1 NHBoc N~ N1 S 20

t ¥ 2084059024 : PCT/U52003/03794_6
{(3R)-1-[ 4- Hydr oxy-4-(2-isopropyl -1, 3-thiazol -

yl ) cycl ohexyl ] pyrrolidin-3-yl }car bamatg To a Parr

hydr ogenati on bot add
hydr oxy-4-(2-i sop o?r\fﬁgz}% ﬁgzoﬁf\ﬂy ohexanone
(0.50 g, 2.09" [ )° an en

(3R) - pyrrolidin-3-yl carbamat e (O 373 g, nmol ),
di ssolved in CH2C12 (20 niL), foll owed by %he addition
of 10% Pd/C (0.12 g). This m xture was hydrogenated at

35 p3{Triftror@dethg)N-{22H3 1-94.[5. filtered
vk \I‘@;ﬁ’i}g? rﬁ'luim- rﬁt hanal Rj t he ?ﬁe 't rgt e%&&g 3 hiazol -4 .
concentrare EhyBbaneamida V8 (EDilaig.: (M+H)

fofpmdoay. 2t 3N (1: 9: 0. 1) to give 0.62 g of title
corrpound in 76%vyield. M5 (El) calcd: (Mt1l)+ = 409. 2;
found: 410.2. 122 WO 2004/ 050024 PCT/ US2003/ 037946
Step B HO NH2 N\ NJ S Example 260
4-1 (3R) - 3- Ami nopyrrolidin-1-yl]-21-(2-isopropyl-I,3-thi
azol -5-yl)cycl ohexanol. 5 The m xture of tert-butyl
{(3R)-1-[ 4- hydroxy-4-(2-isopropyhs 1, 3-thi azol -5

yl ) cycl ohex yrr gt di -yl pean [EN0:50 g, 1.22
mol ) in 4 N_HM ne s Hti
tenperature for hour. The sol ution was

@ at room
to give 0.397 g & the title conpound as &

centrat ed
,HC salt.
M5 (El') calcd: (Mr1l)+ = 309.2; found: 310.2. 10 Step C

H O
3- H‘ riﬂ@oromethyl)%-{z-[(ﬁk)-l {4-[5- (morpholm-4-ylcarbonyl) 1,3-thiazol-2-

yl]cyclohexyl}pyrrolldln-3-yl)ammo]-2-oxoethyl}benzam1de MS (ED): Caled.: (M+H)*
594.2, Found: 594.2

. Example 261

Step A

HO JNHBoc
N W
\r‘&_@—— N(j '
, S

tert-Butyl {(3R)-1-[4-Hydroxy-4-(2-isopropyl-1,3-thiazol-5-
yl)cyclohexyl]pyrrolidin-3-yl}carbamate. To a Parr hydrogenation bottle was added 4-
hydroxy-4-(2-isopropy1—1,3-thiazol-5-yl)cyclohexanone (0.50 g, 2.09 mmol) and tert-butyl
(3R)-pyrrolidin-3-ylcarbamate (0.373 g, 2.0 mmol), dissolved in CH,Cl; (20 mL), foliowed
by the addition of 10% Pd/C (0.12 g). This mixture was hydrogenated at 35 psi for 24 hour.
After the catalyst was filtered and washed with methanol the filtrate was concentrated in
vacuo and chromatographed using MeOH/EtOAc/Et;N ( 1:9:0.1) to give 0.62 g of title

compound in 76% yield. - MS (ED) calcd: M+1)"=409.2; found: 410.2.
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N-{(3R)-1-[4-Hydroxy-4-(2-isopropyl-I,3-thiazol-5-yl)c
ycl ohexyl ] pyrrolidin-3
yl }-4-0x0-4-[3-(trifl uor onet hyl ) phenyl ] but anam de. To
a stirred solution of 4-[(3R)-3 15 -
~am nopyrrolidin-1-yl]-1-(2-isopropyl-I,3-thiazol-5-yl)
cyWo aleeesaoral 3HCI salt (0.233 g, 0.557 mol ) pcmas2003/037946
4- ox0-4-[3-(trifluoronethyl)phenyl]butanoic acid (0.15
g, 0.61 mml) in DWW (5 nlL) was added Et 3N (0.34 ni,
%ﬁ" 4 mol) followed by BOP (0.296 g, 0.67 mml). The
ure was stirred overnight at roomtenperature.
Then the reaction mxtur¢| dllutemh wi th Et QAc and
washed with saturate %@m ‘'né. The organic
| ayer was dried 20. on trated and fl ash
chr omat ogr aphed (Et to 10% McOH Et OAc) to give

OEIO75 gisg-@ Alﬂﬁo Hlﬁuf’:g-gﬂ-gg&qmgr%’)y Eé glggoll %h)g:g'celghexal\ﬁlsol
1?*'8 ”;"6‘% HS8) b4~ bngmqpﬁhf?eldonwpyhl SithiadoR5- manner .
ﬂﬁyﬂa@jp@uaﬁﬁ’n 3%%%%8@@%%5992%%? | RIS A8 Ly

‘%S E%‘“ﬁﬂ.‘ WPUBI;EIEE% Y0 phraeta i solutiqn3R) cdncénteate do gixy'0.497 g of
the itheRb Mm sait: &’[S

t hi azollal?Z- yl ] cycl ohexyl rIJ)yclflrcg (MH?] 309I2) fozfmgx%lk?l}t anam
de. M5 (El): Calcd. (M:H)+ 540.2, 5 found: 540. 2.
Sopapl e 263 O NfJHO-~ N, S" OCF3 10 :

4-[ 3= (Trlfluororrethyl)phenyl] N-((SR) 1 {4- hydr oxy-4-[

5- (et hoxynet hyl ) - :

th | -2-yl ccl M:k?w
del.azo(Elgl] 4 s(

Exanpl e 264 OH

N-{(3R)-1-[4-Hydroxy-4-(2-isopropyl-1,3-thjazol-5-yl)cyclohexyl]pyrrolidin-3-
yl}-4-oxo-4-[3-(triﬂuoromethyl)phenyl]butanamide. To a stirred solution of 4-[(3R)-3-
aminopyrrolidin-l-yl]—1-(2—isopropy1-1,3-thjazol-5-yl)cyclohexanol 3HC1 salt (0.233 g, 0.557
mmol) and 4—oxo-4—[3-(tn'ﬂuoromcthyl)phenyl]butanoic acid (0.15 g, 0.61 mmol) in DMF (5

- mL) was added Et;N (0.34 mL, 2.44 mmol) followed by BOP (0.296 g, 0.67 mmol). The

mixture was stirred overnight at room temperature. Then the reaction mixture was diluted

- with EtOAc and washed with saturated Na,CO; and brine. The organic layer was dned

(MgS0y), concentrated and flash chromatographed (EtOAc to 10% MeOH/EtOAC) to give

0.075 g of the title compound. MS (ED calculated: MS (EI) calecd: M+H)* = 538.2; found:
538.1.

The following Examples were prepared in a similar manner.

Example 262
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HO "N\ S O CF3 _
N-((3R)-1-{4-Hydroxy-4-[5-(nmethoxynethyl)-1, 3-thi azol -
2-yl]-4-hydroxy- 20

cycl ohexyl }pyrrolidin-3-yl)-4-[3-(trifluoronethyl)phen

yl ] butanam de. To a solution of N

( (WER004050024 hydr oxy- 4- [ 5- (met hoxynet hyl ) - 1, 3-RATVE2¢B/032946
yl'] cycl ohexyl } pyrrolidin-3-yl)-4-

0X0- 4-[ 3- (trlfl uoromst hyI)phenyIH] but aram de (19.2 ny,

0.036 nmol) in (o] \\\N ps_atdded. sodi um
tetrahydroborate 12, 0 e mxture
was stirred f.of mx ure“was p i ed by

prep. HPLC, el uti ng Wi th H2Q CH3CN 0. 05% kA to
provide 25 the desired conpound as a mixture of two
di astereoners (10 ng, 99.7% pure). LCVS: 542.2 (M+Fr,

10094+ [3-(Thfhmm(tﬁ3ﬂ’ﬁm)leN7((3m 1¢{d;hydtdxky-44 5 Gihethob@néthyl)-1,3-

o ebinopils o R o i 02

f3urd65®.03 (m . 1H), 384372(m 1H), 3.57-3.49 (m

1H), 3.38 (s, 311), 3.24-3.12 (m 0.51), 3 10- 3. 06
(m 0.51), 2.53-2.51 (m 0.51), 2.36-2.31 (m 4.51),
2.19 (s, 2H), 2.09-1.99 Emmm@d3631.92-1.86 (m 2H). 5
Exanple 265 Step Aj HOO00 ~HSI \ O/ CF3 10
(3-Trifluorophenyl)sul fonyl]am noaceti § acid. To a

sol ution of glyci ne 75 g, 10 Hmml) in water (30

m.) and TBF (30 $g§3
(trifluoronethy Iorld .44 g, 10

nmol ) port|onW| se over a perlod of 5 mnJ] After
addi ti on was conplete, the reaction mxturct53wa5
stirred for an additional 0.5 h at roomtenperature

aci diragnttromey heserg ok sk e Bl b methyn 13
thiazo 1yl clehexiyifpyriralidiii 3dy))-4-bovbatanakaider ME (ED: Cuhsl. (M-+H)" 540.2,

&ét%%g%?rg with ethyl acetate. The organic extracts
P iftbi ned, washed with saline solution (50 nli),

dried over sodiumsulfate, concentrated in vacuo,
formed as thick precipi taéx%m%ﬁizb? solid. The

OH
AR Ry
OO0
/O [ (@]
| CFa

N-((3R)-1-{4-Hydroxy-4-[5-(methoxymethyl)-1,3-thiazol-2-yl]-4-hydroxy-
cyclohexyl}pyrrolidin-3-yl)-4-[3-(trifluoromethyl)phenyl]butanamide. To a solution of N-
((3R)-1-{4-hydroxy-4-[5-(methoxymethyl)-1,3-thiazol-2-yl] cyclohexyl}pyrrolidin-3-yl)-4-
0x0-4-[3-(trifluoromethyl)phenylJbutanamide (19.2 mg, 0.036 mol) in methanol (1.0 mL)
was added sodium tetrahydroborate (2.7 mg, 0.071 mol) and the mixture was stirred for 1 h.
The mixture was purified by prep. HPLC, eluting with H O/CH,CN/0.05% TFA to provide
the desired compound as a mixture of two diastereomers (10 mg, 99.7% pure). LCMS: 542.2
(M+H", 100%); 'H NMR: (CDsOD) & 7.70 (s, 1H), 7.63-7.53 (m, 4H), 4.80-4.77 (m, 1H),
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product was recrystallized from aqueous ethanol to

gi ve the desired conpound ([ (3-
trifluorophenyl)sul fonyl]am noacetic acids, 58% as a

white crystalline solid with the 20 foll ow ng
characteristics: LCMC: 282.2 (MH)'. Step B NHOH
OB 2084/069025 NO, , % ~H I P CF3 25 PCT/US2003/037946

7\% %Ei},. 1-{4- [5 (Met hoxymet hyl ) -1, 3-t hi azol -2-yl ] - 4-

4321)62 o gﬁxg%mm M), Bs&alwb Ig)yﬁ% 349 )3 38,
iy 3oy n ani nojace 8

? @F@éﬁy RIS ], 54k, 94! & (m, 03SH), 2.36-2.31 (un, 4.5H),
krggro&’}eqt H&q ﬂ:lhéﬁgﬂ 186 @nf ZHYY | } ami no) acetic acid (64

ng, 0.22 nmol) and 4-[(3R)- 3-

am nopyrrolidin-1-yl]-1-[5-(nmethoxynethyl)-1, 3-

t hi azol - 2-yl ] cycl ohexanoExadipkeyadsochl ori de 125 WO

2004/ 050024 PCT/ US2003/ 037946 (72 ng, 0.19 nmmol) in
S%(S nm) at 0 C was added TEA (38 ng, 0.38 mml) and
B

(benzotriazol -1-yl oxy)tri s(cbrrpt hyl am no) phosphoni um
hexaf | uor ophosphate (9@ Nﬁa 2 nmol ). The reaction
m xture was stirred for g hi auenched with water

(5 nm) and extracted with ethyNacetate (2 x 25 nl).
The organic extracts were conbi , washed with 5

saline solution (10 nmL), dried over sodium sulfate,
con iig,trat ed in vacuo. The residue was

chr orfal @ﬁ?rgﬂh@ﬂ)aﬂfowl]ammomhc adid. ol a%GIuYi’br'i ﬂ‘ a%l?/
maolya el Paiadiers 3o t at 5toe (&g 4o
uen sy ?&Hd Fatt % e%?gfl‘i?"élr% wer e corrbl((ned

0/ ' e appropr
(ﬁtﬂxorome\g;pbtéen%sqlfg@ﬂ@mgndedﬂ 44 B e1008Gb1) BskicRERS, cwgfjmnoc}of 5

oAItexraaltlqun whd dordpge, tHalrL Q40 r%x&har ac%%%cg%g Ig(? :qgmmzq;pg h at

o 10 Ex
- iﬁ;;m‘bfx%%efﬂzgzweé}g&%ej Ef@ﬁzgaiqn@g lrp}:d)etho Xpoe acﬂiﬁca'&oﬁ bfagk
APXRIryittBcontenitdied BICD gz uaﬁl%%o |
9 chI orl de (O‘i‘)r%g1¢t lw)thp 4

canel hydr
zve (5}'23:33:} %25%%% é/ W \Uth@ghg: soMonr(ﬁDIxﬁL) dHee
res odipm sulfats, cqngensrated sn vdamafc&ﬁhed & tﬁl@f( f’é&pfnﬂg wfl.\%e ﬁohd. The

prggt“%aa}dc??dlhﬁ&l fFH%_ ?qugous%ﬂl o(;f)t(c)t grl\?ectthee ges#ecg compound (G-
tri op cnyl) u fonyl]armnoacetlc acids, 58%) as a white crystalline solid with the

following characteristics: LCMC: 2822 M-H).
Step B
00
HO H N/
O~y
O S 0] H
CF3

N-((3R)-1-{4-[5- (Methoxymethyl) 1,3-thiazol-2-y1}-4-
hydroxycyclohexyl}pyrrohdm-3-yl) 2-({[3-
(trlﬂuoromethyl)phenyl]sulfonyl}ammo)acetarmde To a solution of ({[3-
(tnﬂuorornethyl)phenyl]sulfonyl}ammo)acetlc acid (64 mg, 0.22 mmol) and 4- ~[(3R)-3-
aminopyrrolidin- -1-yl}-1-[5- (methoxymethyl) 1,3- thiazol-2- -yl]cyclohexanol dihydrochloride
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20 The organic extracts were conbi ned, washed with
saline solution (20 nL), dried over sodium sulfate,
concentrated in vacuo to give
3-(trifluoronethyl)benzal dehyde oxinme (1.9 g) as a
colorless oil. LCVMS: 190.2 (M+H+, 100% . Step B C
HMON0Q4{080024> PCT/US2003/037946
N- Hydr oxy- 3- (trifl uoronet hyl)benzenecar boxi m doyl
(6310210 1@enmatdingDMF (2oL} #4SK was edrded THIANEGS mg, 0.38 mmol) and BOP
(bl T QR AL BRI B b oftluc 4B bz
meelh | The dragiion mixpirewas(stirrectfog2 h,apd guepskad)with| vt (5 mb) 4idC.,

eXtidted A ety Nac3 e R X 128 nf.) Wise dﬁ@efnﬂ?&ujéas fete E;Jr}cﬂﬁﬁedzwghed with

u dov Iutedvvlth H20 (20 nL),
SBE S0 TR, e e forbi e, comesugpighi vaciph Theresids was
ohmiaagmpmddrbnrslﬁ& fél Xelting With 160 Ghmdndéin WRr€044 RNA24ate /

46. saline (25 oL dr| d over

s e F?Pso"gewwbawé foypgovide two isomers
dﬂﬂhyldgmd yomébutxd ini If tou gut@vethitid ol ewing rkaatdnistds VE.H717.4 (M+IT,
-I@Bgrlde (2 g, 90%. LCMs: 224.4 (MHH)+ Step C O N

C1CF3 s I/ Methyl
3-[3-(Trifluoronethyl)phenyl]-4,5-di hydroi soxazol e-5-c¢
arboxylate. To a flask g
N- hydr oxy-3- (trifl uoronet E&%@%g‘%&;enecar boxi m doyl
chloride (2.0 g, 8.9 mmol) and nethyl acrylate (0.7

" Sep 8 Mol ) in methylene chloride (100 mL) at OC under

an 10 inert atnosphere {1)\@5/ added 'EEA (0.90 g, 8.8
nmol ). The reaction mi ¥ e dwWwy warned to

anbi ent tenperature, stirred 20 h, quenched with
water (30 nmL), and extracted wth nethylene chloride
(2X 50 nL). The organic extracts were conbi ned, washed
wi t h 3-@efluoenetiylibewaldehfde okime. To hﬂdskaeéﬁrﬁmﬁxg dium

LSRRI i) P PSR

wivbD i lm_ rdehmt (2amdl) v(a_ﬂ. lied TEA (@65 §)11 nirﬁole'ITBe 2RO MEinRE Sas

ﬂgaég H rg{l]v%( t}é’? %E 1%9{{[3 O tg) pﬁ%q) G | e():{%]ét&? \;vﬁhdetﬂyl ace %%eu@ 7& ﬁ) mL).

Iherqrgdnwmmmw Soyitkewed| YashedSwith dalinky solision 2D @ble); dried avds sodium
4

e B O gl M 0 e

qaigyrlesspils BCKMS 19013-51\/“ 5108)( dd, 111), 3.86 (s, 3H),

3.71 (dd, 2H).

Step B
Cl

HO. N/)\©/CF3

N-Hydroxy-3-(trifluoromethyl)benzenecarboximidoyl chloride. To a dried flask
containing 3-(trifluoromethyl)benzaldehyde oxime (1.89 g, 10 mol) in methylene chloride
(100 mL) was added N-chlorosuccinimide (1.40 g, 10.5 mmol) slowly at 0 °C. The reaction
mixture was warmed to 45 °C for 2 h, poured over iée, diluted with H,O (20 mL), and
extracted with EtOAc (100 mL). The organic phase was washed with H,0 (2X 25 mL) and
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30

20 Step D ON H®X®2C | CF3 _
3-[3-(Trifluoronethyl)phenyl]-4,5-di hydroi soxazol e-5-c¢
arboxylic acid. To a solution of nethyl
3-[3-(trifluoronethyl)phenyl]-4,5-di hydroi soxazol e-5-c
arboxylate (2.3 g, 25 8.4 mol) in THE (10 nL) was -
a IR Hf sodi um hydroxi de in water (10 rACI/USR00037946
The reaction mxture was slowy warnmed to anbi ent T

Szlhélﬁﬁ(é'lltﬁ’ln (2emL) diied avelr so@itm2ulfate, Qgﬁgeﬁt?%téd%r? g oo ! £?2§-§%0xy
; .

3 ﬂu&@mgthly xtract wth eth aceta
}cn%. The o‘rg"é’g%?‘%@i’wivﬁ&wﬁéz BORB)-16BS:Rashad+3't h
saline solution (50 nmL), dried over sodium sulfate,
Sepacentrated in vacuo. The residue was
chr omat ogr aphed on silica gel, eluting wth nethyl ene
30 chl ori de/ nmet hanol (95/9~no0 80/20). The appropriate
fractions were combMiefandl 127 W, 2004/ 050024
PCT/ US2003/ 037946 concentr at n vacuo to give
3-[3-(trifluoronethyl)phenyl ] ~445-di hydr oi soxazol e- 5-
carboxylic acid (2.18 g,100% as a white crystalline

sol i X 2 ', 100%9. Step EHON \HON
ﬂq‘l\{L \I\defl?l%ﬁl‘&_ﬁ%oe%y%henyﬂ# -dihydroisfxazole-s-carboxylate. To a
Ry Eblhydiprty-xifidorbett TR AR Mt doy fernial A7 Ol
mmol) and meth i i - oy
g:;/ Crln%t hyel )a(lg:/rPl ag: (r)'r7 & 8I la.F)ﬂl_) in 1§1th1ylg1e[cglo(1f1¢ Q' 100 wd) atroec byde; pn

)
in P Bt AT 620z s T BRUR IR 1 Slowly

B0k diola@Bicd temperaturo. < _
:tAhéL L3R, 5- am Pomy e Sredfor 20 b apenched with water@dapki bty dxiraded
Hhh 1.“Fﬁ¥‘1812€f: @ 59Irqla.yﬂaﬂeommaamacgiagﬁ%plle&@&%@g. 0

saling soldtich340 ied . (5 was adde
a]n_gso_ ?f(i fﬁ%rd})]rerﬁbﬁ%ﬁ%‘esﬁ%} ~qneenmRted g vesuecmed z ol e- 5- ¢
chr%nr.[m3 . . .
ol BEOZ7phed ongiliga gb@ldfingryith BeB3kne cHIGHAN meMakcd TX00/1 to 95/5),
¢l Rppedpiile &t 6P WeReYebhbi rbadiimde | |
(nigii%%&ﬁggqﬁ,i d%ﬁ(ﬁég, 431%%‘{%‘? gﬁf%??%l“i VAT toBRYE mpetiey] 2-[3ry,
N o1y sdihgdipisoxarplerbcarboxylame@. 39 100980 @S $74 2
#Hr, 100%); "ANBR-quees)gsonst fix bf[i‘%éﬁ)o Lm?nd extract ed
| acetate (2 x 25 m)~ ' dH}3.59 (ad, 1H), -
52\@&@5@%%5&3 b ¢ED. vvash:Z W th s?lai ne sol ution

(10 mL), dried over sodiumsulfate, concentrated in
Steg@:uo-. The residue was chronmat ographed on silica gel,
eluting with 1% anmmoni um hydroxide in ethyl acetate

/ met hanol (100/0 to 90/ 10yy The appropriate fractions
HO,C \ cFy

3-[3-(Triﬂuoromethyl)phenyl]-4,5-dihydroisoxazole-S-carboxylic acid. To a
solution of methyl 3-[3—(tn'ﬂuoromethyl)phenyl]-4,5-dihydroisoxazole-S-carboxylate 23g
8.4 mmol) in THF (10 mL) was added 2 M of sodium hydroxide in water (10 mL) at 0 °.C |
Tl'le reaction mixture was slowly warmed to ambient temperature, stirred for 2 h neutrah'z.ed
with 2 N HCI to pH 7, and extracted with ethyl acetate (2 x 50 mL). The organi:: extracts
'w§re combined, washed with saline solution (50 mL), dried over sodium sulfate, concentrated
1n vacuo. The residue was chromatographed on sjlica gel, eluting with methylen;
chloride/methanol (95/5 to 80/20). The appropriate fractions were combined and
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were conbined to provide the cis and trans isoners in
1to 1 ratio. Each isoner was further purified by
HPLC el uted with H ZOQ' CH CN TFA (10/90/0.05 to

100/ 0/0.05) to provide the 20 TFA salt of
N-((3R)-1-{4-hydroxy-4-[2-(nmethoxynethyl)-1,3-thiazol -
5-WQr00#ese2hhexyl PCT/US2003/037946
}pyrrolidin-3-yl)-3-]3- (trlfluoronethyl)phenyl] 4, 5-di
dqry@mmtsim azoiogo Sive 3-§-(niftaundrkehyl pRdngi]-440diRiroisbk oleds:

Sl iy 63 o M O e T 5

than 95%pur|ty 25 Exanmple 267 HO N N\HO N 3,,NO
$eke 128 WO 2004/ 050024 PCT/ US2003/ 037946 (4Z) and
(4E)-4-(Hydro |
m no) - N- ((3R) - 1- {4 h droxy 4- [ 55 ( meriyoxymet hyl )
1, 3-thiazol -2-yl] KN. P~ ;

f 1 uor onet hyl )/E,h
N-((SR) 1-{ 4+ roxy -T5- (rrethoxyrrethyl) $F8-t hi azol -

1 bR o

ﬂMl yrr@dm_}-yl)@sﬁddﬂhdr&mdlliﬂ)pﬁbﬂsﬂ] %mhygzomoxazole-s-
s ot A0 5 L

BigpRdrtlcxelehsxapabdibysdeochiogds (900 mwm 8.2pAimirbl)éwlDIIE (5 ékf) was added

o) BB L
opropyprmmylcmwmg) hy@rozhlgsde( @9 4 mﬁ) 0258

- AmBB a.tid’fI'EA], @2@4, mg, 0281 D). TlﬁE re&'ﬁ')m mﬁ&t@éw@shn%ﬁ%kwf%ég’ﬁ 4and

{u@mchg%vltﬁ gatfb(]S (n?.}s aeg Sx%;gjzted with g_thxlrﬁ:etQWZ X éS organic
€xtBet were orblinddywasBad Yith &lidSscfution @ﬂ)mL)Zdﬂe@l ovér so&bﬂl,sulfate
Jongeé:gtga 1?1’_\02 uoll‘lgedi'{egﬁue w'_all‘, chromgltngraﬁleg on sxPca gel, eluting “I\rllth IS %O

ArEynivm pﬂrmdsym aihylcicethte (0@ RNol19010 tvy0f 10X YEe-apfrofrings freMons

Wé® thbiredko growde the cis and trans isomers in 1 to 1 ratio. Each isomer was further
purified by HPLC eluted with H,O/CH,CN/TFA (10/90/0.05 to 100/0/0.05) to provide the
TFA salt of N-((3R)-1-{4-hydroxy-4-[2~(methoxymethyl)-1,3-thiazol-5-

yllcyclohexyl }pyrrolidin-3-yl)-3-[3 -(trifluoromethyl)phenyl]-4,5-dihydroisoxazole-5-
carboxamide (total 40 mg, 31%) as white solids. LCMS: 553 (M+H, 100%). Each fraction
shows two peaks (1 to 1) on anal. HPLC and greater than 95% purity.

Example 267
y HO..N
N \HO «N I
| > >—N®
CF3
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t hi azol - 2-yl ] cycl ohexyl }pyrrolidin-3-yl)-4-[3-(trifluo
romet hyl ) phenyl ] but anam de. The title conpound was
prepared in a manner simlar to that for Exanple 267.
M5 (MrH)} 583.2. 20 Exanple 269 HO NF S H CF3
N-[2-({(3R) -1-[4-Fluoro-4-(1, 3-thiazol -2-yl)cycl ohexyl

] WAOWOiSQ’P‘h_ 3- y| }am no) -2- 25 PCT/US2003/037946
oxoethyl ]-3-(trifl uor onet hyl ) benzam de. DAST (0.2 niL,

L5, DI Emaalsedeliil St 5
hy drox 4 (1 IR ’Sﬂ'?’ﬁy EPometieymsthy b
1 -tgfaﬁg]é-é]cyflolaqw wrrgld@p(-é-gi)WB}(Ermuoromethyl)phen l]butanamlde.
'Ibtarsdéfiﬂldiﬁffmﬁﬂyf @@&F&ghs\[ﬁ-t( e@?;fy,n% q;{g 1 31@91 -yl]
°%ﬁ’/"§§’&5£h W})M%Baaﬁm&memydﬂsenmutaﬁm&ﬁ ;}1'9%11;9'6 036
5  muad) mhieoMﬂﬂl (1.0 mVe {53 zfdﬁcn%x gré)%'l%#x% ga%8 “ rredgng,v%]gt mmol)

lﬂ t OAC were a
extr a& FoloAdter milyed fareh, dentikmnedvas 0b@aitiatd and the

f;’ggw n:;rﬁed ws;enpm e wﬁ a;cf,gvgfp@ﬁr sl ’\%3%(2%&1

rever sé- phase n%ﬁ ur| é B‘EB) HCMS: 535@2@\1[%11)13 H NMR:
(@R BAASI(n LD, I 5% Hl[)d7 6M7‘>sé FLES AL 64 AN . 3.6

f 9 -foll
* b e S 2,

[(3R) 1- (4- Fl uoro- 4-pyri di n- 3- yl cycl ohexyl)pyrrol i di n-
:3-yl ] am no}-2 oxoethyl)-3-(trifluoronethyl)benzam de.
MS (MrH) + 493.2. 15 Ex &xphple 2681 0

9y 0..IN
O~
/o\)\S O
CFsy

@z and (4E)-4-(Ethoxyimino)—N-((3R)-1-{4 ~-hydroxy-4-[5- -(methoxymethyl)-1,3-
_ thlazol-2-yl]cyclohexyl}pyrrolidin-S-yl) -4-3- (trlﬂuoromethyl)phenyl]butanamxde The
title compound was prepared in a manner similar to that for Example 267. MS (M+H)* 583.2

15

20 Example 269

OO O

CFj

N-[2-{(3R)-1-[4- -Fluoro-4-(1,3-thiazol- 2-yl)cyclohexyl]pyrrohdm-3-yl}ammo)-2-
oxoethyl]-3- -(trifluoromethyl)benzamide, DAST (0.2 mL, 1.5 mmol) was added to N-[2-
({(BR)-1- -[4-hydroxy-4-(1,3-thiazo}-2- -yDcyclohexyl]pyrrolidin-3- -yl}amino)-2-oxoethyl}-3-
(trifluoromethyl)benzamide (0.06 g, 0.12 mmol) in CH;CI; (5 mL) at

25

=78 © C with stirring
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NFNNI1119 CF3 20

N-[2-({(3R)-1-[4-Fl uoro-4-(6-nmet hoxypyridin-3-yl)cyclo
hexyl ] pyrrolidin-3 : _

yl } am no) - 2- oxoet hyl ] -3-(trifl uoronet hyl ) benzam de. M5
(MrH) + 523.2 Exanmple 272 HO CNF NCH ~\ OO/ 25
Crg0 200800020 2004/ 050024 PCTI US2003/ 037946  PCT/US2003/037946
N-[2 ({(3R) -[(1-.{4-Fluoro=4-[6-(1, 3-oxazol -2-yl)pyrid

I?i The oluu n was allowed t dp argxto ? C slowl o)j gstm'ed for 1 t|1 W%;cr(and

cycl oh exy }pyrroli oxoet
Eth W@ pddegyihy b@wz@dﬁwewasv\@trawwm%@ B xR. Bmwplbmems

aic vJ\ﬁh tun'te)iNHl" oncentrated and
1% wee“i 4-F J%rg 4- E é)mcﬁlo ncar %y?
)gﬂg,qh}c aggg@gw and repgrse-phase HPLC to give 020 g of the title compound in

8 | 3-(trifluoromethyl
> 3P§g§e§dmﬁ§@ﬁ M%:dé\ uﬁg%ggg(gx’l\ﬁlg—bﬁdn@%a9 (found 549. o

Exanpl e 274 15 Step A CcxD

T8e. f&YlBMHgd!xﬁmp:leé’Jver& fepdédiy @8hilaPindnnel. decan-8-ol . A
sol ution of butyFllthlum(4 32 nL of 1.6 Msolution

i n“hexane, 6 92 nmol) was. added to 5-bronmopynm di ne
(1.0 g, 6.29 .20 nmol ) Etampt#27010. 1) at -78 C with
stirring under N2. After being stirred at -78 Cfor 1
19 L -a solution of 1,4- cycl ohexanedi one nono- et hyl ene
ketal (0.982 g, 6.29 mml) in I_THE( n.) was added

to the |ithiatefi—=orMpou JRTOﬁs ri nge and
stirred for 4 h\at & te s added, and
the reaction mxture was wared to r oomyt enper at ur e

and extracted using EtOAc (3 X). The cORbi ned organic
| ayers were dried (MgSO4), filtered,

.N-(2-{[(3R)-1-(4-Fluoro-4-pyridin-3-ylcyclohexyl)pyrrolidin-3-yljamino}-2-
oxoethyl)-3-(trifluoromethyl)benzamide. MS (M+H)" 493.2.
15
Example 271

. O
: H
N R N
OO0 O

CF3

20 N-[2-({(3R)-1-[4-Fluoro-4-(6-methoxypyridin-3-yl)cyclohexyl]pyrrolidin-3-
yl}amino)-2-oxoethyl]-3-(trifluoromethyl)benzamide. MS (M+H)* 523.2

Example 272

OO

25 . CFa

130



10

15

20

25 concentrated in vacuo and chromat ographed to yield

0.18 g of 8-pyrimdin-5-yl-1,4-

di oxaspiro[ 4, 5]decan-8-0l in 12%yield. M5 (El) calcd:

(MrH) + = 237.1; found: 237.2. Step B~NO / Y~ 131

WO 2004/ 050024 PCT/ US2003/ 037946

4-w{y dooespe24 - pyri m di n- 5-yl cycl ohexanone. A SBCTIU$2003/00M046

8- pyrimdin-5-yl--1,4 di oxaspiro[4,5]decan-8-o0l (0.14

g, - ON6R-(0GRI-I(1 4 HFkreTh- 1) was

’ﬁcl rred for 24 h at ré%gtg%gl?za%ﬁygd"%e nm xture was
LIV Ry PPl rbamino b Ho Boetinil)- BitkiiaciontbthyDbizabhide, hs

(®+Et5603 x). The conbined organic |ayers were washed

with saturated NaCl solution, dried (MgSO4), and

concentrated to give 0.11.g of

4- hydr oxy-4-pyrim di n-5- gl @ég?@xanone in 79%vyi el d.

M5 (El) calcd: (MHH) + = 192 ound: 192.1. Step CH

O NHON-If-H N 10 CF3

N-(2- {[(SR) 1-(4- Hydr oxy- 4- pyr|n1d|n 5oyl cycl ohexyl ) py

@ oy

title
gzt ep B using

compound was [ keﬁbne
a procedure simlar to that descri bed forjgxanple 218
M5 (El) calcd: 15 (MrH)+ = 492.2; found: 2. 2.
Examgle 275 Step ACLNH> OO 20 N

P L oo oweaphstiokabig el

' ab . d
e LA Ui o et oo

sPhEpas
®dron, 1994, 50, 275- 284), in THE (1 L) was
added n butyllithium (240 mol, 150 niL) at -78 C. 25
The reaction was stirred for 30 min at -78 .C and
1, 4-di oxa- spi ro[ 4. 5] dec dxagwler?d4 ( 200

- Step A

(O

8- Pyrnmdm-S-yl 1,4-dioxaspirof4,5]decan-8-ol. A solution of n-butyllithium (4.32
mL of 1.6 M solution in hexane 6.92 mmol) was added to 5- bromopymmdme (1.0g,6.29
mmol) in THF (10.mL) at -78 °C with stirring under N,. After being stirred at -78 °C for 1 h
a solution of 1,4-cyclohexanedione mono-ethylene ketal (0.982 g, 6.29 mmol) in THF (10 |
mL) was added to the lithiated compound solution via syringe and stirred for 4 h at -78 °C.
Water (5 mL) was added, and the reaction mixture was warmed to room temperature and
extracted using EtOAc (3 X). The combined organic layers were dried (MgSOy), filtered,
concentrated in vacuo and chromatographed to yield 0.18 g of 8-pyrimidin-5-yl-1,4-

dioxaspiro[4,5]decan-8-ol in 12% yield. MS (EI) calcd: (M+H)" = 237.1; found: 237.2

Step B
N—y HO
Yo
N==
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mol, 30 g) was added. The reaction was allowed to
stir overnight while warm ng to anbient tenperature.
The reaction was then quenched usi ng NHAC1 and
extracted using EtOAc (3 x 400 nlL). The organic
| ayers were conbi ned and dried over MpSO4 and

eN¢S828d in  vacuo. The crude was taken PEI/U$2003/037946
next step. 30 132 WD 2004/050024 PCT/ US2003/ 031946

'StepBI\ﬁHO ~' NO

o7 oot By one A SO o R oremoLe

10

15

20

25

30

- dibjaspim4, A det a8, 19¢), 059 ﬁmo()SQ@o ARE THEOONHAI (1 I)’Was stirred

{OF%{CZ:]% !atgg]Oﬂ\lN %%pt\%tgtlg#gﬁ o H ett%&?fl WétEl %?Co;-ﬁ?]g}l éd‘ﬂ%maed L
WEIYBOA(S XL MCW h@nid Sdyerg whiaGrshdaGigh sh@ra@éﬂtl‘@ddﬂ sclution,

T e tracted.ysi Et OAc
BideRlngido ol S SR To 6 Lo P ptony S Pt o ragnone
ipveo B MAS (Fhchlab MdeH) =atoed; foﬂndl&lmJD The residue was
purified via flash chromatography to afford the to
desired ketone (18 g, 49%. MS [M+H + 193.1 Step C O
$PICCF3 15 N-{[(R)-1- (4- Hydroxy-4-pyrim di n- 2-
yl - cycl ohexyl ) - pyrrol i din-3-yl car ba @yl ]-

met hyl }-3-trifl | - benz m e. he product
fromstep C (62¢ @ 12 0 nL) was
- added N-((3R)-p 0ol i - 3-yt carbanoy! yl)-3-

trifluoronethyl benzam de (60 mol 20 9)cd oI | owed by
sodi umtri acet oxybor ohydri de (100 nmol , O g). The
reaction was stirred for 2 h and then quenched usi ng

NaOHN- @-{MBR)-Q—(O-Hyai-d’kympﬁ'uﬂm-yﬂzﬂcloh-&ﬁ pgﬁ%ﬁaincmyl]rammo}-z-
oxoélﬁ g_(%i ext‘rata%lﬁed usj.ng CH2Cl12 (3 x 300 ni) _
g Epnetiixhhenzamide. “H%%PHEPPP%HWW@?P%Q@ theriegtone
sﬁm;@qumgtalpyocemamlmab @clt describad £60 Exaije 218€MSHED c¥I&E
gw 't@ufl chr omat ography to separate the two
astereon’ers and“then HPLC to afford the desired
am ne di astereoner. M5 [ MtH] + 492. 1.

Example 275

Step A
N HO :
CREOS
-=N O )

8-Pyrimidin-2-yl-1,4-dioxaspiro[4.5]decan-8-ol. To a solution of 2-stannyl
pyrimidine (200 mmol, 80 g), prepared as previously described in the literature (Tetrahedron,
1994, 50, 275-284), in THF (1 L) was added n-butyllithium (240 mmol, 150 mL) at —78 °C.
The reaction was stirred for 30 min at ~78 °C and 1,4-dioxa-spiro[4.5]decan-8-one (200
mmol, 30 g) was added. The reaction was allowed to stir overnight while warming to ambient
temperature. The reaction was then quenched using NH,Cl and extracted using EtOAc (3 x
400 mL). The organic layers were combined and dried over MgSO4 and concentrated in

vacuo. The crude was taken to the next step.
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25 Example 276 Step AMHO O N=N O 133 VO
2004/ 050024 PCTI US2003/ 037946
8- Pyridazin-3-yl-1, 4-di oxaspiro[ 4. 5] decan-8-o0l. To a
solution of pyridazine (17.7 mml, 1.28 nL) in THE (60
m.) was added 2,2,6,6, lithiumtetranethyl piperidine
( MORYHPS002410 g) at -78 C. The reacti on was PER¥S2003/037946
sti rred for 6 mn and 1, 4-di oxa-spiro[ 4. 5] decan- 8-one
?Zé 11 g) was added. The reaction was stirred

5 hat -78 'C at which point the 5 reaction was

-quenched using a soluti NSTQ anol, hydrochloric

acid and THE (30 mi, - 1X1; G eaction was al | owed

to warmto - anbi ent tenperyture and the reaction:

m xture vvas extract ed using Et OAc. The organic |ayers

t/\ﬁ(re(ret £Bio i f| ed usi n %%g%%ﬁ%%ogo thzgﬁ)du{t?omfs%&‘bﬁmﬁ%g’md
E’HFé?Qétcsﬂe)lwaezt HC] S<8mog)(300|\@n{>ll\/ItOQ]mL)2'Bl% rdactidiDwas

ﬂrﬁﬂo&rUQa SRR wh1ch the reactio d di
Hydr oxy-4- pyr | dazi n- 3?%) {78 P aThes dsing diethyl sther, The aqueous

W?fdﬁé theh Aysarhed @ping\NaQH 13 %)probtain 2 pBof 41. The aqUielBus(ldysr was

-Blgacte@asimpdten c (3 3dodary TR oréaﬁuéiiager w@&tﬂbﬁﬁﬁ cptg'te%%r MgSO4

st rred 15 overnj ght and subsequently quenc
Wé%let%ﬁesw‘ag wahpifisd t’tazi@#?e&fqmqgg!p&! m&o(dshe

aesﬂr&Dkdtdn);(lsTgmg%y gMHjaY®y. s wer e .conbi ned, dried and

concentrated in vacuo to afford the desi red ket one

(780 ng, 52% . M5 [M+H] + 193.1. Step CHH O / MHO N

SteplCIrNi N=NV [O 20 CF3

N[2-({(3R)-1-]4- Hydroxy 4- pyndazmé’, yl

cycl ohexyl ] pyrrol idi®- -yl}am |No) 2-
oxoet hyl ] - 3- (tr|/f tu. en a ;\EEE t he product

fromstep B (1.1 ) Oin (10 nL) was

- added

N-((3R) - pyrrolidin-3-yl car banoyl net hyl ) - “Fstrifluoromet
hyl 25 benzam de (1.19 mml, 375 ng). Subsequently

sodi uQik)-AeREFMRRMY (i)l})(lq{ldlq 5. g'lzcy%l%hm-pyrrohdm-&ylcarba moyl}-
methyl}-3-trifluoromethyl-benzamide . To the product from step C (62 mmol, 12 g)in
CH,Cl; (500 mL) was added N-((3R)-pyrrolidin—3—ylcarbamoylmethyl)-3-
trifluoromethylbenzamide (60 mmol, 20 g) followed by sodium triacetoxyborohydride (100

“mmol, 30 g). The reaction was stirred.for 2 h and then quenched using NaOH (2 M) to obtain

a pH of 11. The reaction mixture was extracted using CH,Cl, (3 x 300 mL). The organic
layers were combined and dried over MgSO, and subsequently concentrated in vacuo. The
residue was purified via flash chromatography to separate the two diastereomers and then
HPLC to afford the desired amine diastereomer. MS M+H]" 492.1.

- Example 276

Step A
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.30

504 ng) was added and the reaction was stirred for 4 h
and then guenched using NaOH (1M . The aqueous | ayer
was extracted using CH2CI 2 and the organic | ayer was

t hen washed using brine and then dried over MySO4.

The organic |ayers were concentrated in vacuo to
afworw@4/06re¢ desired am ne di astereoner afterpdieaws3z946
chr omat ogr aphy and HPLC (17% 10 ng) [M:tH + .30

492. Js Pﬁﬁﬂn‘ﬂ@ ﬁg%élgéﬁf}%@ Biabean® 3030 934G of Eﬁﬁﬁne (17.7

277

_Nmehl 26 e@e}n TiHJi (60FBlasR gddad Bicez i@ tyayettyigiipeciding Wtmol,

IU 3 en O 10X a-Sp1iro -one .
et s SR NSt S e dqgrppidlgecm o
el nares

8 ided é‘h@eaw@n aas jtiped for 5 bfaysTR "6rat which point the

fa%ioh lvda@ eﬁéHed @i@ﬂoﬁu@% B¢ etﬂ\ﬁol Wcﬁoﬂﬁ @égﬁﬁﬁﬁa %Te

EZ%—ITES‘ AN O</Br Br onp- 2- et

9 Fachion was alloyed &M@dp awblnl}td?mmau(rqmdrmeact@@ Qiixture
Waex@hctdd @nﬁ FAOAS 'Iﬁé’\blﬁamér Rert GaE Eblﬁﬂnéﬁ%ﬁd &ﬁéervgﬂdME%(%oThe
30..mn gﬂgrorm | or opyri m di ne .

5‘%05% edpsme flasdhchrogptageehyiol ﬂﬂ’wédhet dsigadratroha) (44%,
hBbpeNS [vpEzaiur e over ni ght and then quenched using
water and extracted with EtOAc. The organic | ayers
Skep B conbi ned and concentrated in vacuo to afford the

desired brom de 20 (47 o (2% . M5 [ Mt2] + 203. 4.
Step BO</NN\ H~~ V{ o
8- (2- Et hoxypyri midi n- 5- y}=N- 1, I oxaspi ro[ 4. 5] decan- 8-

ol. To the product from step A (2.3 mol, 471 ng) in
THE (20 m.) was cooled to -78 C and n- butylllth| um

- (2. 8 -Hrdnoxy-4-pyridazio-jrleyelehixanae Shaihspodust for sep A (7.79

seloutiisa ) inTIER (1888} 'w%ad&@&Héf 645 Bﬁ‘ﬁ’ol f énlé OI‘HI'[%LC&‘%l s sésred
and di oxa-s |ro[4 5] decan 4

a%cbsubsm%en )égltepel@ﬂ umNaZCO3 The reaction was then extracted using
EtOAc (3 x 100 mL). The organic layers were combined, dried and concentrated in vacuo to
afford the desired ketone (780 mg, 52%). MS [M+H]* 193.1.

Step C

RO~ w*@

CFj

N-[2-({(3R)-1-[4-Hydroxy-4-pyridazin-3-yl cyclohexyl]pyrrolidin-3-yl}amino)-2-
0xoethyl]-3-(triﬂuoromethyl)benzamide. To the product from step B (1.19 mmol, 215 mg)
in CH,Cl, (10 mL) was added N-((3R)-pyrrolidin—3-ylcaibamoylmethyl)-3-triﬂuoromethyl—
benzamide (1.19 mmol, 375 mg). Subsequently sodium triacetoxyborohydride (2.38 mmol,
504 mg) was added and the reaction was stirred for 4 h and then quenched using NaOH (1M).
The -aqueous layer was extracted using CH,Clp and the organic layer was then washed usmg
brine and then dried over MgSO,. The organic layers were concentrated in vacuo to afford

the desired amine diastereomer after flash chromatography and HPLC (17%, 10 mg) [M+H]*
492 1.
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allonwed to warmto roomtenperature over 12 hrs after
whi ch the reaction was quenched 135 WO 2004/ 050024
PCT/ US2003/ 037946 using NHAC1 and was then extracted

~with EtOCAc (3 x 30 nL). The organic |ayers were dried

over SO4 and then concentrated in vacuo to afford

t 'O 20041858024l esi red ketal (22% 184 ng) whi chPGRAE2003/037946
carried to the next step. 5 Step CO-N. \ HOO N

4- (2- Et hoxypyri m di n-5-yl ) 4-hydroxycycl ohexanone. To

t he product fromstep B _(O. |, 184 ngy) was added
a solution of HCO in wat g%“@é‘b%l 10 mL). The
reaction 10 was stirred overnight. Subsequently the
reacti on was quenched usi ng NaCH (1  to pH 11. The
reacti on was thepaxg ra ted us[[]ng

The organi c | ay€r sH-wk et rated in
vacuo. The resi ' ur i edQ/l a HPRCA o afford the .
" desired ket one (70% 100 ng). MS [MH—|] 237.1. ‘15

Step DN MHONO-N- 0, ~H | CF3 CFs
N-(2- {[(3R) 1- (4 Hydroxy-4- pyrazi n-2-yl cycl ohexyl) pyrr

oli len _ . - .
oxo 3 (tr| Iuoro % SFdehexypyrrajidin-3-yllaming)-2c
PO ommhymasmanz% Pyl OIENBCP@ Pt inntmilar
mnagdednﬁud(f&rmm &wh\tsitg)\m%*xéﬁar banoyl net hyl ) - 3-
trifluoromethyl benzam de 100 ng) foll owed
by sodium'tracet oxyborohydr| de (0.8 mmol, 200 np).

The reaction was sti rredEQM@[nmmht and then quenched
using NaCH (1N). The reaction was extracted using

Et OAc (3 x 10 nmL). The organic |ayers were conbined

$teglAdri ed over MpSO4 and then concentrated in vacuo.

The residue was purlfl la HPLC to afford the

desi red am ne di ast er eone 4@40 ng). M5 [ MtH| +
536.1. Exanple 279 136 WD / 050024

PCT/ US2003/ 037946 H O N HO -

S-Bromo-2-ethoxypyridine. To EtOH (15 mL) was added sodium hydride (14 mmol,
330 mg) at 0 °C very slowly. The reaction was stirred for 30 min and 5-bromo-2-
chloropyrimidine (3.2 mmol, 620 mg) was added. The reaction was allowed to warm to
ambient temperature overnight and then quenched usin g water and extracted with EtOAc.

The organic layers were combined and concentrated in vacuo to afford the desired bromide
(470 mg, 72%). MS [M+2]" 203 .4.
StepB

— N\HQ o
YO0

8-(2-Ethoxypyrimidin-5-yl)-1,4-dioxaspiro[4.5]decan-S-ol. To the product from
step A (2.3 mmol, 471 mg) in THF (20 mL) was cooled to —78 °C and n-butyllithium (2.8

. mmol, 1.7 mL) was added dropwise into the solution. The reaction was stirred for 10 min at — -

78 °C and 1,4-diexa-spiro[4.5]decan-S-one (3.5 mmol, 540 mg) was added. The reaction was

allowed to warm to room temperature over 12 hrs after which the reaction was quenched
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EI—?QFF?(SR)-L{AL[Z-(Z-FI uor oet hoxy) Pyri m di n-5-yl ] -
4

' h&/dr oxycycl ohexyl }pyrrolidi n-3-yl)am no] - 2- oxoet hyl }

: . 4
- 3- i f1 uoronet hyl ) benzam de. 5 The title conpoun
V\EW(()::):OIQI];m:Ed in aysi) m | ar fashion as' descri beru§2003/037946
Exanple 278. M5 [MH + 554.2. Exanple 280 O o-/N HO

N2 (3R 1 (R P08 (o T oy g
Qye oﬁlgééf z]xxsﬁqn(gpp(@ptﬁatgl in vacuo to afford the crude desired ketal (22%, 184 mg)

' yhl}:mwiasmabﬁeat@ﬂg@gg,@gtgll_- 3-(tritluoromethyl)benzam de.

[ [ fashion siml ar
The title conpound was prepared in a |
to that described for Exanple 27_8.\!\/5 (MHH) + 522, 15
$epple 281-HO0 HO N-“N -N.H ON OCF3 20 ol .
'N-'(2-{[(3R) -1- (4-'I—Iydroxy-£'l\l- pyHrol m di n-4-yl cycl ohexy. ), py
rrolidin-3-yl]am no}-2\ 7 Qe The title
oxoethyl)-S-(triquoror%t ) by e. The e
conpound was prepared in a fashion simlar to a

" described for Exanple 276. M5 [ M+tH] + 492. 2. Exanpl e

282 4ﬂ5Eﬂtmpﬁiﬂﬂﬁn-W)aQ%f(Q§9§Qﬁ)ﬁefagghy§%Qk(i-)esp/r(g)d%Zt%ﬁo% step B
(MijfR)l, 184 mg) was added a solution of HCl in water (30 mmol, 10 mL). The reaction
was stirred overnight. Subsequently the reaction was quenched using NaOH (1N) to pPH11.
The reaction was then extracted using EtOAc (2 x 30 mL). The organic layers were dried and

concentrated in vacuo. The residue was purified via HPLC to afford the desired ketone (70%,
100 mg). MS [M+H]* 237.1.

Step D

O
RO

CF4

N-(2-{[(3R)-1-(4-Hydroxy-4-pyrazin-2-y1cyclohexyl)pyrrolidin-3-yl]amino}-2-
oxoethyl)-3-(triﬂuoromethyl)benzamide . To the ketone from step C (0.4 mmol, 100 mg) in
CHCl, (10 mL) was added N—((3R)-pyrrolidih-3'-'ylcarbam_oylmethyl)-3- ' _
trifluoromethylbenzamide (0.4 mmol, 100 mg) followed by sodium tracetoxyborohydride
(0.8 mmol, 200 mg). The reaction was stirred overnight and then quenched using NaOH
(IN). The reaction was extracted using EtOAc (3 x 10 mL). The organic layers were

- combined and dried over MgSO; and then concentrated in vacuo. The residue was purified

via HPLC to afford the desired amine diastereomer (18%, 40 mg). MS [M+H]* 536.1.

Example 279
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O 8-(4-1o0do-phenyl)-1, 4-di oxa-spiro[ 4. 5] decan- 8-ol .
. To a solution of 1,4- diiodobenzene (16.5 g, 50 mmol)
in THE (350 nmL.) at -78 C was added n-BuLi (2.5 M 24’
5 M.) over 1 hour. After being stirred for an
addi tional 30 m nutes, a solution of 1,4-dioxa- Spiro
[ 4AVO20/400E8248- one (7.8 g, 50 Mol ) in THE ( 30PAL/PS20082037946
added in and the resulting mxture was stirred for 3
hours. To the& m xture was added TMSCl (%4 g, 50 mmol)

and the resuMi\ng MiyiQ-e\was, al fowed tlo warm tort
and stirred at r@—{or & 1S, h§¥§5ﬁct m xture
was neutralized to "pH 6.0 xt r@ct ed LA et hyl

acetate (3X 50 nL). The o}ganlc 10 extract wer e
conbi ned, washed with saline solution (2X 50%nl),
dried over sodiumsulfate, concentrated in vacuo. The

resi %@M@B)ﬂﬁmﬂgbﬂﬁiheﬁly) ﬁiduy_g? C}O?O) el‘rﬁti ng
e

. Wdrbxye ate (95/5 to :

X l;lypptr;kgprl at e ﬁ% ' onse%é?lg" Fornethal} --dtrifluprongtigbenzamide.
TR5dtle Gorapapng was premircobime Sipilsohshidh] 4 @ERAbE A Erabfic 978, M
B6%s54d th LCVS: 361.2 (MrH  100% an
[ 8- (4-1 odophenyl ) - 1; 4- di oxaspi r o[ 4. 5]dec 8- yI]oxy }
(trinmethyl)silane (6 g, 279% 15 with LCMS: 433.

(MrH+, 100% . Step B
4-FNdroxy-4-(4-iodophenyi$%§é%gﬁhxanone. To a solution
of 8-(4-iodo-phenyl)-1,4- dioxa-spiro[4.5]decan-8-0

(2 g) in acetone (10 nL) was added S%M Cl (20 nL) and
‘the mxture was g HO gd at ours. The

m Xt ure was nth-(’aI} @N 7
nd ‘tHen @xtractieg/w th et hyl

concentrated on rNT
10 acetate (2X 50 niL). The organic extract siwere
: conbi ned, washed with saline solution (2*:50 m) ,.
driegdgxér sodi um sul fate, 25 concentrated in vacuo to
pr oV 3Ry tH4oH ydrbxy-4-(1-0 R AIPHrkiA HCS-
mx%% ‘%Jb"é‘ﬂff?if%g? ﬁ%ﬁ% St ez@é Efg‘%ﬁp’&@"d“#
3 138 ys PRI&oBdR Thattipempound was prepared in
‘2"‘@‘{’(‘13%0 tHat fecrihed fanBraiplé 478 ago ey k)cycl ohexyl | py

15 rroI|d|n 3-yl }am no) - 2-

Example 281

HO N i
7\ N : _
ROy
CFa
20 (2~
N-2-{[{3R)-1-(4-Hydr: 0xy-4-pyri lmldln-4-ylcyclohexyl)pyrrolldln-3-yl]ammo}-z.

oxoethyl)-3- (trlﬂuoromethyl)benzamnde The title compound was prepared in a fashion
similar to that described for Example 276. MS [M+H]J* 492.2.

Example 282
25 .

Step A
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oxoet hyl]-3-(trifluoronethyl)benzam de. To a sol ution
of 4-hydroxy-4-(4- iodophenyl)cycl ohexanone (624 ng, 2
nmmol) in CH2C12 (10 nL) was added N-((3R) 5
pyrrolidin-3-yl carbanmoyl met hyl )-3-trifl uoronet hyl benza
mde (730 ng, 2 mol) and then NaBH(QAc)3 (666 ng, 3
mwpRosspsozr stirred for | h, the reacti on wagcyusnonatic
with 10% NaHCO3, and extracted with Et OAc. The
organi c extracts were co-u'p@p mQ§hed wth saline
solution, dried over se@ ui 5 concentrated in
vacuo. The residue was ; : eo..ohed on silica ge
eluting with 1% NHAOH i n et hyl acetate /nethanol

" (1100/g0, 4t to yield the major isoner (544 ny,
44, 20 (4 18%” O'h h‘u%r‘?)d?‘“’fae*@#eﬂ Jdexen8epl. TG s3hdtionybral ) .

fHigfobehzenertliodr g, 56 BRI in TENVES 0G4 f iew?% a&%d@,—pul.{ @5 M 24

8 1 7. 98,
1 1?15 L‘?”yhi‘? &b""éﬁrb‘ ffedif@mﬂ aqctltlonﬂm)xmnmeszssoh(tmn oEH)-,d_loxa_
Spirgl2; S1qepan-g-bhe (NB)g; 50 rﬁm«'f'li‘iL in 'flﬂiF %’ﬂgjﬁ’\‘ﬁ% wddba & % eg‘gsuluegn

87
rﬂlxt?a?e wis%}zlggcl’%r 3 ¢ ; To eg@xnwaszl[iged ™S (14 zazo nﬁ.lﬁ&l) and the
ting FHXiGeayss Elch/ed (td\bvhm{ to ¥t di@stiy8\at rtgf) l%é ik Hﬁxg Wfsoey c

| xﬁixﬁl?e&:{s%ﬁ}ﬂ%?citépﬁ'%gf% o ey w%rethyl acetate (3% sb ml). The organie

Iohexyl]pyrr
eg; §c Fo Fenghired owashad) ithSalider slofduldﬁ) (Mﬂml&% Q)%&To&jlum sul?ate

;a;;/;?%d%d i Qaéz%g | %%%ﬁé%‘gﬁ‘%%’i‘ REs3BRed oy silics eploilnting-with)
SHAAE 2’0%}%6&%§/qo]10(30)( Tid dppropri e Badtivhy b&@é&ﬂ %g ég %e 8-(4-

Ioviy; phenyl)- m&a-f?ﬂ]g[%ﬁéc | gli opglé %%ﬁg r)zovgxkhc o 128 MeHY,
180‘@ %"HEP‘%».Z“%P‘EHPB"J\XBé 4drém§;ns1wa4 Sddedi8-ylky (&Iméhsﬁisf(;ﬁ% ©4%7%)

with LUagS: adsle dviPdt Qddo3Ph3) 4 (5.7 ng, 5%
resulting mxture was 25 heated to reflux under N2 for

4 hours. The mi xture was diluted with ethyl acetate
SEB® nL) and the organic |ayer was washed with saline
solution (2X 10 nL), dried gver sodiumsulfate, and
concentrated in vacuo,_ ¥ ST ue was chr omat ogr aphed
on silica gel, eluting W NIOH i n et hyl acetate
/nethanol (100/0 to 90/10), foltowed by purlflcation
bgh eluﬁlng with 0.05% TFA. in AcCN wat er,
y| el AV Xyt -wppheaﬂ)qxc{oae:(apm@esﬁea,aaol{uﬂmw @?@do—égenlyl}) 14-

dma(s@,rpwsmcai Sob2 ) ARERYe) hex r ol Ldin
el ey O BRI Ye s oo et
%ﬂ}gt OF o,gpIS( Wﬁ;@-ﬂm)g[m@%as nduatliZed Gith QNtN'a@h topH7,
conccntrated on rotvap, and then extracted with ethyl acetate (2X 50 mL). The organic
extracts were combined, washed with saline solution (2X 50 mL), dried over sodium sulfate,

concentrated in vacuo to provide 4-hydroxy—4-(4-10dophenyl)cyclohexanone (1.7 g, 98%).
LCMS: 317.3 M+H", 100%).

Step C

H 0]
HO N
OO~
o -

CF4
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139 WD 2004/ 050024 PCT/ US2003/ 037946 ol ecgl e (1?
NVR (CD3CD) S 9.15 (s, 1H), 9.08 (s, 1H),7. (s,
1H), 8.14 (d, 1H), 7.86 (d, 1H), 7.76-7.6 (2m ,
4.45-4.40 (m 1H), 4.05 (s, 21-1), 2.86 (t,2 2H)653 o
2.60-2.53 (m 2H), 2.42:2.38 (m 2H), 2 322 8 (m
2PHO 20045929 01, (m 2H), 1.75-1.72 (in, 2H), c1r183 .
(m 3H); 19F NWMR (CDC16) S -64-58 5 Exanple 2

Step AC' HOO O 10

, - - - 2-yl) phenyl ] cycl ohexanone.
To. 4 R T ooy el rorootine oy ki
W‘)thﬂi'}‘(m“@'mmdﬁﬂnﬂdea@bh sdickiofl oMi-h %‘%:?4. Al ter

' ' f 1 hour, a so on of
i‘szdia)g}cl:en{‘gi I%‘Ig%tréuﬁ%é)@ ?1 (G?t‘lllll‘:"‘ggz ggﬁn‘ﬁiiﬂ §.H281:(_1)0 i gvag déted N-a(:m)zélp d
PYFiRJidined ylcesbrrgoynothyly-& itk @r@&tgl(ﬁﬂzMewO%g, 9 il R Hen
I\igshg@{g%)a@%ﬁg%%,gqu&g :Aéaa‘?{ad @b#}» SPacasioicvaquaichid Wit 198
b{jlﬁgﬁ_’.s@nﬁﬂwyte@wuh BiOAC a3 bighilgertRot il Wom

asse
-.smhkbolﬁ%nf%%d%réﬁis%s%%mgﬁ SléIS ensi on of P(“ﬂ%éldz %%néwg

122 9ncetirated diagron Fhe residte Gas\|
¢ P%mgrg?heﬂ Rbsitigpegehrieluting it NaT/OHGn Etﬂmcétn@/ﬁérﬁ%ﬁ {100/0 10

: . ' j e s heated to
L e T R T U
yla{ésu%cgahe\ﬂlaﬂcﬁ izoney LCMS 605.2 (M-S0, m00%%); TETRME: 7C 000 ) 3 4,

It i he filtrate was
e RT3 b e s .

i i
AT e cindios o, cmsebmeumin oo 79,0,
2.\?\4,'53’?1??“5[%ml—%l(ﬂl’(%??%gﬁg)w’gp’rat%"fo'r 24 h. The nixture was

[ i 7 concentrated on
utralized with 1 N NaCH to pH 7,
SggDvap, and then extracted with EtOAc (2X 50 nL?: lhe
organic extracts were conbined, washed with salin

sol ution (2XN5O m.), ,_fy i ed overﬁ_odi u s_ul f :t \%s

concentrate@ ! W @ el tiﬁg 25 hexane

chr omat ogr ap 0 11 g de t he

/ ethyl acetate (100/0 to 100/0), to prov _

: 6 62% for the twoFsteps).
desired conpound (0.56 g, : 13) S 8.06 (d
LOVS: 258.2 (MHr, 100%. 1H NVR (CDCL3) S 8. 21
2H) . S 1H‘)h: 7.63 (d,. 2H), 2.99-2.91 (m )

5 451_-%-(@112-?1{‘&!#, 0xy-444-PyBudines-yhitlenyl oy éphdRylhyprobfabh.3-
yl}d@iﬁb):l—d\foét'hyf]-&(triﬂuoromethyl)benzamide. To a solution of N-[2-({(3R)-1-[4-
hyd.roxy—4-(4—iodophenyl)cyc_lohexyl]pyrrolidin-3-yl }amino)-2-oxoethyl}-3-
'(niﬂuoromeﬂlyl)benzamide (61 mg, 0.1 mmol) and pyrimidin-5-ylboronic acid (26 mg,02
mmol) in THF (5 mL) was added 2 MN aHCO3 (5'mL) and the mixture was degassed with
N; for 3 times. To it was added Pd(0)(PPhs), (5.7 mg, 5%) and the resulting mixture was
heated to reflux under N:for 4 hours. The mixture was diluted with ethy] acetate (50 mL)

-and the organic layer was washed with saline solution (2X 10 mL), dried over sodium sulfate,

and concentrated in vacuo. The residue was chromatographed on silica gel, eluting with 1%
NH4OH in ethyl .acetate /methanol (100/0 to 90/ 10), followed by purification on HPIC,
eluting with 0._05 % TFA in AcCN/water, tc; yield the TFA salt of N-[2-( {(3R)-1-[4-hydroxy- _
4—(4—pyrimidin-5-ylphenyl)cyclohexy]]pyrrolidin-3-y1 }an1ino)—2-oxoethyl]—3-
(trifluoromethyl)benzamide (28.5 m, 41%). LCMS: 568.4 (M+H?*, 100%). For the neutral
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H 30 CF3 140 WD 2004/ 050024 PCT/ US2003/0

ﬁ-FZ-({(SR)-1-[4-Fydroxy-4-(4-oxazol-2-y|phenyl)cycloh
I rrolidin-3- _

§r¥aL$¥o)-2-oxoethyl]-3-(trifIuoronethyl)benzanlde.
The title conpound was prepared fromthe ketone of
Stwp 2004039024g a procedure simlar to that forpEwesypdsns7e
282. M5 (MtH)+ 5 557.3. Exanple 284 Step AHO N O
mokReHe, 1 NMR:

d?oﬁ ((}OD TR 3984 )Hﬂ@%}?ﬂcV@b%hﬁﬁhH@hé86(d
i‘@ 7§8r6§t(mo:[rm 454@@@@!)@((51(@2}1@ 86l(t, 2HYY r@i%m

84“9;8 @‘go‘z}f e et o 2R %’éb?%gﬁ%??@s?«él L7163 m,

he m xture
| F NMARy (EBShB-64488 ny, 1.5 nmol) and t

was stirred at 190 C under nicrowave for 10 m n. Thed
m xture was 15 diluted with ethyl acetate (50 nlL) an

[ | tered through
water (10 ni).The organi g,layeheas fi

gllte(and the filtrate maéﬂ%as%ed wi th saline ;
§%Rut|on (2X 10 nL), -dried over sodiumsul fate, an

DS - - E
trated i n vacug.n The—rag was dissolve in THE
?gnﬁﬁy ;nd was treat @\MMC{ 9 n) at rt f Olr—l
14 h. The m xture was Qeut i zZed/with 1IN NaOH to p
concentrated on rotvap, and thentextractggng1agd
7, tracts were
5 0 O@Eﬁ’?‘%"%o‘%'Pﬂ'@ér&%%l@a%a%%ﬁf%wm)To adoluah afoszole
2PEr. SmmpR ireTHE okt £ 78 €lhvis RARAGHLL ) (116, 5.8 D83 at WRG: the
zhﬁﬁiréiwgsxsgﬁzd ff‘,P ta%g@gﬁ%? gm(c): gglgégle'oﬁ? 53:@ 506)8.2 mb) was added
theeesulting ra@gxrerw af oot mdmf &RO W er %%R@f% CtEx)LC E}%t\'ir -
7 82 é%nyl%gﬁ } 0?8 gﬂ% 5]dél'f:912_- 3?13._55 5 mp(uQBanélghe resulting
&d witlly, fop3 gmeTo 2 st(sp@nsﬂ)hl))f PECIABPIR), 2B2(e8, 5%) in
'IZI-H) (2 1ﬂ,)37315 chﬂea nBii (26M., 0238 nﬁf) &R e mixture was added into the above

mixture. The resulting mixture was heated to reflux under N; for 4 hours. The resulting
mixture was diluted with ethyl acetate (50 mL). The organic layer was filtered through Celite
and the filtrate was washed with saline solution (2X 10 mL), dried over sodium sulfate, and
concentrated in vacuo. The residue was dissolved in THF (2.5 mL) and was treated with 5%

- HCI (22 5 mL) at 1t for 24 h. The mixture was neutralized with 1 N NaOH to pH 7,

concentrated on rotvap, and then extracted with EtOAc (2X 50 mL). The orgamc extracts
were combined, washed with saline solution 2X 50 mL), dried over sodium sulfate,
concentrated in vacuo. The resulting residue was chromatographed on silica gel, eluting with
hexane / ethyl acetate (100/0 to 100/0), to provide the desired compound (0.56 g, 62% for the
two steps). LCMS: 258.2 (M+H", 100%). 'H NMR: (CDCls) 8 8.06 (d, 2H), 7.73 (s, 1H),
1.63 (d, 2H), 2.99-2.91 (m, 2H), 2.42—2..30 (m 4H), 2.22-2.05 (m, 2H).

Step B
N HO H T
OO0~
O O
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N-[2-({(3R)-1-[4-Hydroxy-4-(4-1H i m dazol - 1-yl phenyl)c
ycl ohexyl ] pyrrolidin-3- 30

yl }am no) - 2- oxoet hyl ] -3-(trifl uoronet hyl)benzam de.
The title conpound was prepared 141 WO 2004/ 050024
POVG kB82@0®4037946 fromthe ketone of step AaIsisngsmasrosc
procedure anal ogous to that for Exanple 282. M5 (MH)+
556 3. Exanple 285 5 Step AHO / O

Hydr oxy- 4- (4- nor phol i n-4 ylphenyl)cyclohexanone To
an 0\N9E2- €3|Ré-d| [%dkoxmds@eixazog-éd'lmenﬂ)cmﬂiedﬂh)ﬁr

| mm,qo)o,gmngo%ﬁl LA P 0 g B e

- frore thekgtoke ofcstep A\ esingatpoeredurel sialeddp ithat @dEmmpltp 283 MB e )"

then capped with a rubber septum Toluene (0.5
m.), the aryl iodide (360 ng, 1.0 mmol), norpholine
(102 ng, 1.2 mol ), and additional toluene (0.5 niL)
were added. The m xture pyagpRbigired at room
tenperature until the startlng aryl iodide had been-

'§t6Prﬁ‘| etely consunmed as judged by TLC anal ysis. The.

m xture was dil uted h egheHO(2Q 15 nl), filtered |
t hrough Celite, and %\ @ ﬁ @acuo. The crude
resi due was di ssol ve Fﬁ E (1 ) and was treated
with 5% HCO (9 nlL) at rt for 14 h. The m xture was

t
?i? b Ry M b S Reil o SARGRN TR SO,
Edl%@g dStmmolp and %@m@mﬂwnﬂm&mawmﬁ‘l gldegap8-ol (316
| HinkefX) i BXIFR ndth) hvas Qc{db@@upéiﬁ Eng & 9Hiuiéma§a4b§zéb§ o (488 mg, 1.5

concentrated I N vacuo. e resul tlng resid

f GG rRpME a8 ftirgdjaf 1:%9 §01ng@|mcrewa‘tc|f?Fg10\MuﬂhTh@e§ﬂ§e was
ﬂJh&éch\)ch arfbadife (56805 @nd @atQJ A0QL). TBéJorgaﬁ&Vlhyi%wwﬁtered through
desi r% ng)ound 100 36% for the two step

ERAR S NE i asba g ing KRS OIS o Besofiym sulft,
2ird) conCenBted 1k, vacdid) TheFedfire val ﬂxsédﬁe i FHHE (BmBPand. vid tedied with 5%
ﬂ_cbl 9 I%L}S }taforllszl h(. %e #u 1 \%gsegeugatheg) with 1IN NaOH to pH 7, concentrated
on rotvap, and then extracted with EtOAc (2X 50 mL). The organic extracts were combined,

washed with saline solution (2X 50 mL), dried over sodium sulfate, concentrated in vacuo.

. The resulting residue was chromatographed on silica gei, eluting with hexane / ethyl acetate

(100/0 to 0/100), to provide the desired compound (180 mg, 70% for the two steps). LCMS:
257.2 (M+H', 100%); "H'NMR: (CDCl;) & 7.82 (s, 1H), 7.64 (d, 2H), 7.40 (s, 1H), 7.28 (s,
1H), 7.21 (s, 1H), 2.99-2.91 (m, 2H), 2.43-2.28 (m 4H), 2.23-2.18 (m, 2H)
Step B
Ho P
|4\ W N
-0 O
: CFy

N-[2-({(3R)-1-[4-Hydroxy-4-(4-1H-imidazol-1-ylphenyl)cyclohexyl]pyrrolidin-3-

yl}amino)-2-oxoethyl]-3-(trifluoromethyl)benzamide. The title compound was prepared
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ON.~HOMNM/H . "If" ~"N "Ilq U- o 25 CF3
N-[2-(1(3R)-1-[4- Hydr oxy-4-(4-norphol i n-4-yl phenyl)cyc

| ohexyl ] pyrrolidin-3-

yl }am no) - 2- oxoet hyl ] -3-(tri fl uoromet hyl ) benzam de.

The title conpound was prepared fromthe ketone of
StVEP2004/95802g a procedure simlar to that desraTiseesNHiose
Exanpl e 282. M5 30 (M+H)+ 575.3. 142 WD 2004/ 050024

e £ 286, Ste Br

8- (35h[=’ 3?‘3%3‘53‘? ?%l “‘EX ?%6%64“8\069?%‘2‘?‘%{%%@%% S 6YI+H)
“a solution of 2,5- dibronopyridine (4.10 g, 17

nol ) i n anhydrous toluene (250 nmL) at -78C was

dropwi se added n-BuLi (1.6 M 12 nlL). After stirred

at -78 C for 2.5 hours, E&xagile2dson of 1, 4-di oxa-

st¢y Ao[ 4. 5] decan-8-one (2.73 g, 17 nmol ) in nethyl ene

chloride (25 nmL) was added int o the 10 reaction '

m xture, and the resdl M\ ng ;'-. was stirred for

addi ti onal one hour U Q\Iarm up to rt

slowy. The reaction m xture was poured i nto agueous

NaHCO3 (200 ml) and then extracted with EtOAc (2X 50

m). 4mrmghﬁfmowk°m¢ﬂbhmﬂﬁyammaaToVﬁ%bgrfjdHMdtdask was

SREDRAL P 2L 05 o BRI o 02 mme
¢l %)atnddNay-Bh (asm 1 4menalh @hé flask mak evanatedeal basEB with

(E t ograp Ica gel
I {lgqrﬁi}ghn%(:lgﬁ Bgel.2 mmod), dnd addivorgl tekesi®- (05-mL) were added.

“’égamﬁ*g’f oo e o o R bl S o3 gt
@5 Ofpfumiqas judggd By TEC analygjs. The, xaﬁm@@lwasmu)ed with 3&e1( (do
IﬂL)l‘ﬁ].teréh tﬁroﬁ@m Ce:late Hd, coﬂfcegtritm m %ackn‘; T ggldc(, lrandue H)as' dxssolve in

. .rg&(r%gﬁﬁﬂlﬁﬁen ell W\é% Qljl'gptgmel‘cﬁuelne ﬂ) %@L}%ﬁpﬁwl iodide (360 mg,

| T%p 4z r? ayd in’sﬁw @Wﬁhé "ﬁ()‘l (%m@ a rbﬁ@a b.r BlemiSluctoeameBealized

with I NaOHGb pH 17 pdon&@htrited &rrotvap, and then extracted with EtOAc (2X 50 mL).
The organic extracts were combined, washed with saline solution (2X 50 mL), dried over
sodium sulfate, concentrated in vacuo. The resulting residue was chromatographed on silica
gel, eluting with hexane / ethyl acetate (100/0 to 0/100), to provide the desired compound
(100 mg, 36% for the two steps). LCMS: 276.2 (M+H*, 100%). 'H NMR: (CDCl13) 8742 (d
2H), 6.88 (d, 2H), 3.99-3.94 (m, 4H), 3.86-3.84 (m, 4H), 3.16-3.13 (m, 4H).

Step B
HO N T |
/\ oN
OO0
\_/ N I)I/\H
' CF3
N-[2-({(3R)-1-[4-Hydroxy-4-(4-morpholin-4-ylphenyl)cyclohexyl]pyrrolidin-3—

yl}amino)-Z-oxoethyl]-3-(triﬂuoromethyl)benzamide. The title compoﬁnd was prepared

from the ketone of step A using a procedure similar to that described for Example 282. MS

M-+H)* 575.3.
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br omopyri di n-2-yl)-1, 4-di oxaspi ro[ 4. 5] decan-8-al (0.50
g, 1.59 mol) in THE (7.5 nL) was 25 dropw se added

i sopropyl magnesiumchloride (2 Min THF, 1.8 nlL) at
rt. After stirred for 1 hour, the solution was
degassed with N2 three tines. To another degassed
soVQRWOEBF THE (2.5 nL) at rt was added ni BREUS2003/037946
acetyl acetonate (20 ng, 0.080 mml) and 1, 2-

bi s(di phenyl phosphi no) - et hane (32 ng, 0.080 nmol)
under N2 flush. After stirred for 10 mns,

2-chl oropyrazi ne (0. 155 Fample BRp mmol ) was added in,
3ewlAt he resulting m xture was 30 stirred for 30

m nutes. The mixture was th% transferred to a freshly
prepared sol ution.of ghe/ Wi @a" eagent prepared
previously. The m xture wag St elat rt for 18
hours, and was quenched wth s_aturat ed NH4C1

sol ution. The aqueous sol ution was extracted with

et hy B-(GBeomuDy2idin2-§BA00dio R sIB2RR34MNE P46 o se’ﬁﬁ&&n 3’5-

E b L R s e

added Bl (1.6 Ne 12 ol d\fer mdamnr?etf&g!ﬂﬂﬁ%d a Simidd2f I 4-dioxa-
T (o1 I e t d t

sBirofh Sfhedh Isthne YR tg% %rpéf m%nce Y egeé ff&@c{edZ%m%gpeadged(lgto the

Broprlate frac ons were C
B‘{} AL PIFLUL, Yrdpe feanlfingmixiire Wasktictedioasdaliticabond hsl.ﬁ-@ﬂmalﬁ,wed to

warfh %p td@slo&@%‘hc‘?éacﬁ@n ﬁ%étu.r lvgé\{)%ureg i aqueo&sl\ﬁ}-aHCO_a, (200 mL) and

' tlie »Siglﬂ?%?;‘ﬂi FS%‘g/FZXrﬁ%mhl Theydrpanid ekitract?wyie konyibihe) @¥ABOREN
: sahn'E@olatl(ﬁlc(iZX!tSO 1211 Y Urie8 ole? NggSi),;, fo%centrated in rvSTug ”glie J%S(?E’ﬁg golig

"Fa\é 8 Zh%h pyri di n- 2- I 0Xxasp
gtecﬂﬁl ey gud he fﬂqaﬁa wasieoliezted. Thie ethemmas ramiohed addife 5G4
v(aR chifbx)latoﬁhtﬁxeﬂ e&itita051, muﬁﬁ%{vﬁh H@&#?b%%l g?eta?e (240 Ctofg(l)\fe 86(9

nute gdw s cool ed
bmapvgis-2 xaspirl > Mataede! (X1 pas pald yvuomcnammms -
st ez omomyl SIeRISEE S, 189 N BET s 48T % 661

S n ol ution, dried over
bné:]g?f?‘l}gt?:%l?m’n‘*%&ﬂdm 4He resi due was chromat ogr aphed

on silica gel, eluting with hexane/ethyl acetate

_ 2%281 provi di ng the desired product as a white solid

ng, 40%. LOMVS: 2702 (RBI+H+ 100% 1H NMR. S

9.22 (s, 1H), 9.10 \B7 S §%

1H), 8.40 (d, 1H) s, 3. 04

(m 2H), 244(dd2 o 210 (mZH)

20 Step DH

8-(5-'Pyrazin-2-ylpyridin-2-yl)-1,4-dioxéspiro[4.5]de¢an-8-ol To a solution of .8 (5-

bromopyridin-2-yl)-1,4- djoxaspiro[4 5]decan-8-ol (0.50 g, 1.59 mmol) in THF (7.5 mL) was
dropwise added isopropyl magnesium chloride (2Min THF, 1.8 mL) at rt. After stirred for 1
hour, the solution was degassed with N three times. To another degassed solution of THF
(2.5 mL) at rt was added nickel acetylacetonate (20 mg, 0.080 mmol) and 1,2-
bis(diphenylphosphino)-ethane (32 mg, 0.080 mmol) under N flush. After stirred for 10
mins, 2-chloropyrazine (0.155 mL, 1.59 mmol) was added in, and the resulting mixture was
stirred for 30 minutes. The mixture was then transferred to a freshly prepaied solution of the
Grignard reagent prepared previously. The mixture was stirred at rt for 18 hours, and was

quenched with saturated NH,Cl solution. The aqueous solution was extracted with ethyl
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QTQKI OTT9 0 CF3

" N-[2-(1(3R) -1-[ 4- Hydr oxy-4- (5- (pyrazin-2- yI)pyrldln 2-

yl ) cycl ohexyl ] pyrrolidin- 25

3-yl }am no) - 2- oxoet hyl ] -3-(tri fl uoronet hyl ) benzam de.
The title conpound was prepared fromthe ketone of

St 2@4/639p23g a procedure simlar to that deseci/bsoosfdross
Exanpl e 282. M5 (M+H)+ 569. 3. Exanple 287 30 144 WO

2&&&:’ Q%%%zﬁ%nﬁggégggz OOBAaCS)g: \Z/gsé"\gashesé w1|?h sél\hne solution (ZX@((? ml\i.) dried
g Mgﬁ@( Sjcentrafetl ity auoxBhe desidbie (vds dhr@mdtodrdphbEHESi0Y, kehufed Ivith

S Bhan Pl dn B S e s yameolpsioamutons
pyrein-y Pw@mf?oﬂbimdioymm[&rm@ean 8-8l (03 mgk190® 3s &hAr QEUAS:

w4 e, mo‘%)pl nacol at o) di boron (538 ng, 2.1 nmol),
KOAc (589 nmg.” 6 nmol), and the PdC12(dppf) (49 ny,

0.06 mmol ) under N2. A solution of the N[2-({ (3R)-1-
Bep bydr oxy- 4- (4-i odophenyl ) cycl ohexyl ] pyrrolidin-3-yl

} am no)-2-oxoethyl]-3 (trifluoromethyl)benzam de
(1.23 g, 2 nmol) in @24\ an addition
funnel , 10 degassed ubbLjfg Rrough it; was
then added to the flask and fhe mxture was heated to
70 C. After 1 h, the reaction was quenched with water,

t r alel Hlts- . n ' of 8-(5-
extr rgdfmom %iuf] ﬁ&lgiéﬁa 3 yfﬁ?ﬁﬁﬂ%ﬁ%%%h&%lgﬁeo’ﬂz %gﬁ&% £8-(5
iRoloi, gﬁ B %ﬂs\r’%ﬁqucqn ol (R mg,§.30 me) igfTHF (2.0 mL)
as{ £Addd( KOHGF&)lCR(lz{nﬁ.)PW@éﬁoﬂllnbﬂuré Jvamltm;aa ht th]b'f&l 6@%12% sofnd

Cl O. 1 Al am no O0XO0
?('LS) J%E@j' ?Of'% uor o %ﬁ'iy/ %sﬁéﬁ?gﬁ‘?dd%‘ h s"}!% NaHey sxtpegd with cthyl

aootatet Therorgdnict dx@racts wérel c@niiified, washed with saline solutlon dried over MgSO,,

&kn{:%ﬂ[lt(a& %R)acéo {I‘Ee resxﬁu alg¥: rogn)a(l%graplL ﬁogl sﬂlca ge'l elutmg with

hexane/ethyl acetate (1:1), providing the desired product as a white solid (32 mg, 40%).
LCMS: 270.2 (M+H", 100%); "H NMR: § 9.22 (s, 1H), 9.10 (s, 1H), 8.72 (d, 1H), 8.60 (d,
1H), 8.40 (d, 1H), 7.56 (d, 1H), 5.36 (s, 1H), 3.04 (m, 2H), 2.44 (dd, 2H), 2.36 (m, 2H), 2.10

(m, 2H).
StepD
N HO ~ N i
¢ N_¢ ol
aTa-a% r*@
N =N . -0 ~Z.
N-[2-({(3R)-1-[4-Hydroxy-4-(5-(pyrazin-2-yl)pyridin-Z-yl)cyclohexyl]pyrrolidin-

3-yl}amino)-2-oxoethyl]-3-(trifluoromethyl)benzamide. The title compound was prepared

from the ketone of step C using a procedure similar to that described for Example 282. MS
(M+H)* 569.3.

Example 287
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tetranet hyl -1, 3, 2-di oxabor ol an- 2-yl ) phenyl ] cycl ohexyl }
pyrrolidin-3-yl)am no] -2-oxoet hyl } -
3-(trifluoronethyl)benzam de (60 ng, 0.1 nmol),
5-brono-1-nethylimidazole (63 ng, 0.39 mol), and
ad¥RIWEOSWICC3 (0.5 nL) in DVF (0.5 L) was BERAER3003/037946
PdC12(dppf) (4 ng, 0.005 nmol)). After stirred at 80
SefQr 18 h, the reaction was conpleted 66% as judged

by LCMES. The crude was purified by pre% LCVS and the
appropriate f actlonslg§re conbi nad andjdried 25 in a

freeze drier %i 4 I : @FNN%‘\@(SR}L{

4- hydr oxy- 4- et hy o)

I m dazol - 5-yl phenyl]cyclohexyl -
}pyrrolidin-3-yl)am no] - 2- oxoet hyl }-3- CFy
(trifluoromethyl)benzam de (8 ng, 4@@ as white

Do B GHEE fracor iy 4 Rtehimptiygr 3 Selsnsioreian 2o

jll{)heﬂyllby(:lol&xﬂl&)yrﬂ(ﬂlﬁmVDyl?ﬂﬁﬁbpﬁﬂﬂﬁ&xyf}@(tm&é@&ﬁﬁéﬁamde.

é 1“:/"% %chara%wﬂn}ﬁ%\%s(p%%dola%}é%drg‘ gES mg)dz 1 % Kég& 65189 mg. 6

$arpl) Jahd Yhe PACK(ippf) $49 125,06 Sant) unamN21 1) soBltl&Bof theN- [3{-[)(3R)-1-

(9Bt e bintat ol atDspydoly o iy .

GrifTioeonfettiyl)benizargide (r3qa. A dsnollsin @mﬁamﬂd inigi augition funnel

@Jg%@%/’ ﬁ&@gm&%\;g&x% Evg{fﬁ%tgﬁg&ﬂb ﬂ%%sl%ﬁzg the IBI%@ \%ﬁc'ﬁ heated

® R @,@f{qw, IH) the reag®n was quenched with water, cxtracted with CH2C12,

AR i g o,

569.3 291 4' (nmethyl sul fonyl) bi phenyl - 644.4 292
Step et hyl sul f onyl ) bi phenyl - 4-yl 644, 4 293 3
(nethoxycarbonyl)blphenyl 4-yl 624 3

4 (2, 3-di hydro- 1, 4- benzodi oxi n- 6- he yI 624.3 295
- (di met hyl a \o)pi D e 4-
4(pyr|d|n3 p N@
4

-(1FprrazoI-4lyI)phenyI 556. 3

N-{2-[((3R)-1-{4-Hydroxy-4-[4-(1-methyl-1H-imidazol-5-
yl)phenyl]cyclohexyl}pyrrolidin- -yl)amino]-2-oxoethyl}-3-(trifluoromethyl)benzamide.
Toa degassed solution of the mixture of N-{2—[((3R)—1 {trans-4 hydroxy-4-[4 4.4,5,5-

' tetramethyl 1,3 2-d10xaborolan- -yl)phenyl]cyclohexyl}pyrrohdm-S-yl)a.rmno]-Z -oxoethyl}-

‘3~(trifluoromethyl)benzamide (60 mg, 0.1 mmol), 5-bromo-1-methy111mdazole (63 mg, 0.39
mmol), and aqueous Na;COs (0.5 mL) in DMF (0.5 mL) was added PdCly(dppf) (4 mg, 0.005
mmol)). After stirred at 80 °C for 18 h, the reaction was completed 66% as judged by LCMS.
The crude was purified by prep LCMS and the appropriate fractions were combined and dried
in a freeze drier to yield di-TFA salt of N-{2-[((3R)-1-{4-hydroxy-4-[4-(1-methyl-1H-
imidazol-5-yl)phenyljcyclohexyl } pyrrolidin-3-yl)amino}-2-oxoethyl }-3-
(trifluoromethyl)benzamide (8 mg, 14%) as white powder. LCMS: 570.2 (M+H", 100%); °F
NMR (CD30D) § —64.6 (aryl-CFs); -77.50 (TFA); "H NMR (CDs0D) & 9.02, (s, 1H); 8.18,

145



298 3,3' -bipyridin-6-yl 568.2 299 3,4" bipyridin-6-yl
568.2 300 5-(3-acetyl phenyl)pyridin-2-yl 609.3 301
5-[ 3- (di et hyl am no) phenyl ] pyridin-2-yl 610.4 302
5-[3-(trifluoronethyl)phenyl]pyridin-2-yl 634.3 146
WD 2004/ 050024 PCT/ US2003/ 037946 303

5-ya2qowetobeg| sul fonyl ) phenyl ] pyridi n-2-y1l 645p@rius3tnesress
5- (4- met hoxyphenyl ) pyridi n-2-y1 597.3 305

{5 IR BT A B am i

44 (i4mf uum.bblﬁseam;)swlr (nd iLFD %83{, I(s, SHR 348, @Q8H); 3.20, (m, 1H); 2.70,
s (180 [ . e Wy d-dj n-2= y. 1 603. 309
g’-l’( g)g“gu {%'%F ﬁ?/%%o%zzo ’}%d-ly ’&%P’i%’?zng’?}%} 585.4 310

5-(1-nethyl -1 Hpyrazol -4-yl)pyridin-2-yl 571.4 311
Eﬁ(gﬁ%ﬁyrazol-4-y|)pyriding2-y1 557.3 312

1P RS PR MetePrepgred y5ipg progaduggsimilar t8 U®se described for
Bxdmbjles 28Epg0di oxol - 5-yl ) pyridi n-2-yl 611.3 314
5-(2-fornyl phenyl)pyridin-2-y1 595.3 315
4-(2' -fornyl bi phenyl -4-yl 594.3 316

: 5-(1,3-oxazol-2-yl)pyridin-21yl 5584 317
6-'(1, 3- oxazol - 2- yHRpyr di p 3N E 4 318
- 4-(1, 3-thi zol - Z-WN@B. 19
5-(1, 3-thiazol -2-yl)pyridin-2-yl 5742 20
6- (1, 3-thiazol-2-yl)pyridin-3-yl 5742 cg21
6- (I Himdazol -1-yl)pyridin-3-yl] 557.4 322
5=(1H i m dazol -1-yl) pyridin-2-y1 557.4 323
6- phenyl pyridi n-3-yl 567.3 324
5-(pyrimdin-5-yl)pyridin-2-yl 569.3 325
5-(pyrimdin-2-yl)pyridin-2-yl 569.3 326
5- (3-am nocar bonyl phenyl ) pyridin-2-yl 620.3 327.
4-(1-met hyl -1 H i m dazol - 4-y1) phenyl 570.3
Example # R MS (M+H)*
288 ' 4~(4,6-dimethylpyrimidin-5-yl)phenyl 596.4
289 6-bromopyridin-3-yl 569.3
290 S-bromopyridin-2-yl 569.3
291 4*-(methylsulfonyl)biphenyl-4-yl 644.4
292 3*-(methylsulfonyl)biphenyl-4-yl _ 644 4
203 3" (methoxycarbonyl)biphenyld-yl 6243
294 4~(2,3-dihydro-1,4-benzodioxin-6-yl)phenyl - 6243
295 : 4’-(dimethylamino)biphenyl-4—yl 609.4
296 4-(pyridin-3-yl)phenyl 567.3
297 4~(1H-pyrazol-4-yl)phenyl : ' 556.3
298 . 3,3-bipyridin-6-yl _ 568.2
299 3,4bipyridin-6-yl 568.2
300 5-(3-acetylphenyl)pyridin-2-yl 609.3
301 5-[3-(dimethylamino)phenyl]pyridin-2-yl 6104
302 5-[3-(triﬂuoromethy1)pheny1]pyridin-Z-yl 634.3
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-4-yl)phenyl] 556.4 329

PCT/ US2003/ 037946 O=( }-NHBoc tert- Butyl

328 4-(1H i m dazol _

5 [2-(gydroxynethyl)phenylIpyridln-2-yl 597.4. 330

2" - (hydroxymet hyl ) bi phenyl -4-yl 596.2 331 5- {

2-[ (di net hyl am no) net hyl ] phenyl }pyridin-2-yl 624.3
332 2'-@ di met hyl am no) met hyl ] bi phenyl - 4-yl 62?5%&MM%M6
EXSAgt4L ‘gg“%% Step A 147 WD 2004/ 050024 PCT/US

4303x ocy cl ohexsyja)@ehpaak O rTun gf
S F nné 4 yann -r-n-\)r%f!ﬂI)(r\hTe_)Lanr‘?nﬁ5 enyl@}ﬁf?ﬁ‘? a, mmpis%\nd
1- 1€t hy| mor phol i fré*-potheyphegalpymidin 2y acet onl t r| bg7.4 35
05 anfl wat er sith muo adeet
el S o v LT T A e M
mi ur e| was st ?r(@ama%arhoeﬂmhpwmmmmye over Ai 9h§1(ﬁ31T d
Et304c was added. 5L ASE s—sepatat-e e
uﬂxlor?‘cus '_a_u_gr \I\nQS Est}lfrag(%t egb ty c tw ce. Th§854
coiti ned organ|GSGﬂHW@@ﬂwhghmmgmnmzmﬁth brlnS,ngggfy
m an | UTT UT UI\. T ™
Sjpflmgr .Ng (2 ‘2% (?ﬁ@ﬂﬁﬁ&ﬁfh%&z’?1_4_)}f)ﬁ%& I%)y'l I'ene chl or %i"de4
é@an) coolédL&FﬂWBDHQWMHé4ﬂdedmaQQmIutLgrw?zsﬁNBO
(4B1oL, 6 ML) 5T Ay Ay Ay R LS FoF
—fof-lowed-by a solution o
trdfs- 4l tent - but%%y‘@amﬂylﬂhpmu'bhexanol $\5M9(37,23
Otalned __U[IuU \L\J T O -
,T;?E.)f skirring f@ﬁenk&h *BH'%I ’ﬂm%g tri gt hyPHm ne
841 nl, 116 mot@femyipherBeyriding-yin xt r e s abaped
t r tO room 1 lIIIIIIU WS
o d for 30 n?Eﬁ?@g&“&ﬁﬁghﬂwgs added. The o?%%%lc
phdfe  has separé%@é(HW@L@ﬁﬁpﬁEMEbus Iayeihmafn 558.4
exdipacted wth | Fre—+35—
Ufﬁg;'m organi g%tgéqog%l %'yi ﬂgdﬁ‘dg’ th brine, dr P&t
ovidf MySO4 and con&éhﬂﬂm‘é@ yl)@hfa?s!h chr orat ?f’ﬁ?%&zm R
| N V\ﬂtha ¢ 7}/ U 1T OU7071vg L A= —
e 3bi N 5 g 9(53(?)1%% 27 ﬁ/gﬁgﬁ#’f € 1::ormound H) +
2740 ¢ ound 236 ( ,qh(m)tmazosegbpﬁlc@ -3BbcHN ~ N N N 51421 %
03220 F3 Tert MPMhuda%o'lilkyi’)‘E&mﬁnJBiy‘l]l > 557.4
322 5+-(1H-imidazol-1-yl)pyridin-2-yl 5574
323 6-phenylpyridin-3-yl 567.3
324 >-(pyrimidin-5-ylpyridin-2-yl 569.3
325 5-(pyrimidin-2-yl)pyridin-2-yl 569.3
326 5—(3-arninocarbonylphenyl)pyﬁdin-z_-yl 620.3
327 4-(1-methyl-1H-imidazol-4-yl)phenyl 570.3
328 - 4-(1H-imidazo!l-4-yl)phenyl] ' 5564
- 329 5-[2-(h_ydroxy1nethyl)phcnyl]pyridin-2—y1 5974 -
330 '2’-(hydroxymethyl)biphenyl-4-yl 596.2
331 5-{2-[(dimethylamino)methyl]phenyl}pyridin-2-y1 624.3
332 ' 2'-[(dimethylamino)methyl]biphenyl-4—yl 623.3

Step A

Example 333.
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(trifluoromethyl)benzoyllam no}acetyl)am nol pyrrolidin
-1-yl }cycl ohexyl ) carbamate. To a solution of the

ket one of step A (0.4 g, 1.9 mmol) and the pyrrolidine
internediate obtained in-step C, Exanple 114 (0.4 g,
1.3 mol) in THE (15 nL) was added sodium 25 _

t rvVaéeeexyor ohydride (0.4 g, 1.9 nmol ). ThePCEBLRDI30B946
was stirred at roomtenperature overnight and _
guenched by addition of a ous NaHCCB. The resulting
sol ution was extracted NdBwe three ti rres The
conbi ned organi ¢ phase was shed with with

and [gert-Betyl dl‘-d)ﬁdycmh&fyl)WSQﬁaﬁn'ﬁo £ UGRALF ?Lrggl %Ignocycl?lohexano]

th radi ent
RELATEL B2 3iby e e Bt ome, Diemd) bormsenms v
wdIwater 20goL) iB8n i) waselided cﬁgangutﬁ]&carblaﬂﬁe (7}_@%\'3éﬁmol) The
1%&91% %%Bs%éd E (r:cﬂmut%r%o Org’t{xr%%\?/gfn%ht a%td %pOAc was added The organic phase

S r olae K& Qide! & c
s et S
et o ; G’B"?ﬁ"i‘g}dé Wa:(10 ),

di ss %%Q&uh&scﬁlo??ggmg?&r(gg?n% ZW P}JIROE}‘E n}eéﬁyﬂa&e chioride (50 mL)
rtoRl§S§ 'I6§t ¢ Bias geeled zeotnsion o RMSO (1" omlg B&/mml)sminbtdylexﬂ&hlonﬁe ¢
mh] fﬁllldvg.!‘dﬁtﬁ a(sMiih'an of47%33-4- P x@&a@bo:hylannnocﬁ:logexanol (5 g, 23 mmol)
(ﬁ_ I‘fd v ig mim{'lgrne(cg@ﬁdq)@p gﬂq)n({gf;quIUhgg]g)eﬁO 1pfor 2@ miirlike’; 3
tm;lrly}lar(;n?n ()1)6-]2mD)<1QS§ﬂi‘ﬂbh)]Wa§ addeg' fﬂ;@&ﬂﬁ%éjlgwe Q?Z)vavim%n £ room
t%%%e?*}‘s 2t %Pg‘ﬁlﬁﬁlo‘{’aéf‘i%“%eﬁff@cfgﬁe@énwte atms aiidé Thb erganiy phase

Ismaractd ap@ hepqieousQ aﬁiwﬁ&ﬁct@&bl%l%e P o gdesttwlxcrer Thp

cgﬁ,b?%%gg{p é‘?éa(3 P P i, Pged P15EMEBO 59K gpricontrapgals Flash
chipmetagtaphy dmngﬁvlmrﬂmmwmm 0% Médml\}/iétﬁ Bridk%Ss o

(%%ﬁﬁﬁ%ﬁ]@%% éﬁaﬁ] tf%‘fe[’?lcig oun)f ol | ow ng

Exanpl es were prepared using procedures anal ogous to
giyase described for

H 0]
“\N
BOCHNO‘NQ \g/\”J\Q

CF3_

tert-Butyl (4-{(3R)-3-[({[3-
(trifluoromethyl)benzoyl]amino}acetyl)amino]pyrrolidin—l-yl}cyclohexyl)carbamate To
a solution of the ketone of step A (0.4 g, 1.9 mmot) and the pyrrolidine intermediate obtained
in-step C, Example 114 (0.4 g, 1.3 mmol) in THF (15 mL) was added sodium
triacetoxyborohydride (0.4 g, 1.9 mmol). The reaction was stirred at room temperature
overnight and quenched by addition of aqueous NaHCOs. The resulting solution was
extracted with EtOAc three times. The combined organic phase was washed with with
NaHCOj3 and brine, dried over MgSO, and concentrated. Flash chromatography eluting with

a gradient of 0-20% MeOH/CH,Cl, provided 300 mg of the title compound. MS calculated
(M+H)* 513, found 513.
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Exanple 333. HO HN- N~ .N~N~ R 0. H/ 20 CF3
Exanple # R M5 (MtH)+ 334 pyridin-2-yl 518 335
pyridin-3-yl 518 336 pyridin-4-yl 518 149 WO

2004/ 050024 PCT/ US2003/ 037946 337

6- met hyl pyridin-2-yl 532 338 5-nethyl pyridin-2-yl 532
3390 Z0ogrefoey | pyri di n-2-yl 532 340 PCT/US2003/037946
6- met hoxypyri di n-2-yl 548 341 quinolin-4-yl 568
Exanple 342 Step AOO 5 O .

3H Spiro[ bicycl o[ 3.2.1] octane-8,2"-[]L, 3]dioxolan]-3-0
$tepCThe titl e conpound was prepared foll ow ng the
procedures described in the literatye (M Povarny et
al. Tetrahedron Let 1984, R5, 13%1-1312 and

ref erences ci tedHaNN ol et 2 @ (Ml + 183,
found 183.0. 10 StepB’'N of O -
3-Pyridin-2-ylspiro[bicyclo[3.2.1]octa %-8, 2'-[1,3]dio
xol an]-3-0l. To a solution of 2-bronmopy®idine (0.04

”égegq'gz{%'gyﬂ‘a'é}%‘??ﬂﬁ“ea‘@%ut a3 )2 bocenfEs
(? yoromethypbensamigp. g }"t‘?!IF’leé‘Pte&i[ $tP1 B (456 g, 0.7 G 1Y was dissolved

i3 sblatién ofd MHCLideRakf(16 H&).Kﬁ&@ﬂ&nm 2€8brh RmphGRireYor 1

70 ,.0.384 mol) in ether (2. nL
l{our, thnc%olutlon was concentrated to give a solgd. MS calculated (M+H)* 413, found 413.1.

StepD

'\\N
OO0
. 0]
(0]
i ’ CFa
N-[2-({(3R)-1-[4—(Benzoylamino)cyclohexyl]pyrrolidin-3-yl}amino)-2-oxoethyl]-3-
(trifluoromethyl)benzamide. To a solution of the amine of step C (80 mg, 0.18 mmol) in
methylene chloride (2 mL) was added benzoy! chloride (25 pL, 0.21 mmol) followed by
triethylamine (62 pL, 0.45 mmol). After being stirred at room temperature for 2 hours, the

solution was concentrated. Flash chromatography eluting with 0-20% MeOH/CH,Cl,
provided the title compound. MS calculated (M+H)* 517, found 517.1.

The following Examples were prepared using procedures analogous to those described for
Example 333.

y 0
- N
HN
R—~( ONQ \“/\”
S _
CFa
Example # "R _ MS (M+H)*
334 pyridin-2-yl 518
335 pyfdin3-yl 518
336 pyridind—yl 518
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added. Stirring was continued at -78 C for 2 hours and
the reaction was allowed to warmto O C before it was
quenched with a, solution of ammoni um chl oride. The
resulting solution was extracted with ether 3 tines.
The conbi ned ether | ayers were dried over MpSO4 and
coMeNaed. Chromat ography on.silica gel ePEwUsIgP3037946
wi t h- 50% Et OAc/ hexanes prow ded 58 20 ng (60% of the

titTe3gonpoupd. V5 Ty MHH+—262—Found—262.-1
Step_C ON 150 WD 2 7'3 %‘E% E CT/ US2003/ 03794%

3- Hycﬁ:"éxy 3-pyri di n- zﬁgﬂblbylpymﬂm@&m 1] octan 8-omsgz The
PR N Lo T

u! SSsol\ve in m .

bei ng®tirreg at roémeﬂmnamdintﬂﬁ over ni ght, theg

sol utggpn was|Tefiuxed—{qr: WU arft—reut+al+zed_by
ddition of (H sol uti nnog#t e¥ cooling tag r oom>98

tenperature. The resulting solution was 5 condensed on
a rotovap under reduced to give the crude
product which was used f%%gﬁégés%ext reacti on w t hout
purification. Ms cal culated (M-H)+ 218, found 218.0.
St DONOHOH N\, N-\N/ HCF3 O

N-(2-1[ (3R) - 1- ( 3- Hydroxy- 3-pyridin-2-yl bicyclo[3.2.1]0
ct-8-yl)pyrrolidin-3- 1

yl ] am no} - 2- oxoet hyl ) - 3-(t onet hyl ) benzam de.
Reductive am nation of the ketlpong - obtai ned above with
the pyrrolidine derivative obtarned in Step B, Exanple

1 us |3Hgsmm[mmmeajm]actaﬂak 2vpsdibRlddBlond ek délb €8ndddnd was

AR RS Gpda B R LS ST St
171984 Afnt8151712land beferaipdes c&diﬁlere];’é 1S GhicdPackh MNNGES, Bkl
1g3lp. CF3 HO
StepB
OH
/Y 0
— ) \)
3-Pyridin-2—ylspiro[bicyclo[3.2.1]octane-S-,Z’-[1,3]dioxolan]-3-ol. Toa sdlution of
2-bromopyridine (0.04 mL, 0.422 mmol) in ether (2mL) cooled at -78 °C was ;cldded. a25M
solution of butyl lithium in hexanes (0.17 mL, 0.425 mmol). After stirring at =78 °C for 1
hour, a solution of the ketone obtained in Step A (70 mg, 0.384 mmol) in ether (2 mL) was
added. Stirring was continued at —78 °C for 2 hours and the reaction was allowed to warm to
0 °C before it was quenched with a solution of ammonium chlofide. The resulting solution
was extracted w1th ether 3 times. The combined ether layers- were dried over MgSO,4 and
concentrated. Chromatography on silica gel elutmg w1th S50% EtOAc/hexanes provxded 58
mg (60%) of the title compound. MS calculated (M+H)" 262, found 262.1.
StepC
OH

/ N
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N-[2-(1(3R) - 1-1 3- Hydr oxy- 3- (5- net hyl pyri di n-2-yl ) bi cyc
lo[3.2.1] oct-8 : .
yl%pyrro%idin-3-y|}anino)-2-oxoethy|]-37(tr|fluorpneth
yl)benzani de. The title conpound was prepared using
procedur es anal ogous to those described for Exanple
3IWH 2000854024 cul ated 20 (MrH) + 531, found 53PCR/US2003/037946
Exanple 344 OH N O NNNCF3 H O 25

N- ( 23-11|y5§ﬂ)Ry-34;1y§?x#bLglbﬁwoé:z@M6&QL§-‘o§é.ﬁ’h@ k&Xl%é’xng’,'o.?zzlxi:gol)
oftainB Y H i disspiied n MeOB @irplivad 80 6 K) oo Adii tebing stirred
agrizlitrglinﬂziﬂn@mw NEEBIREERA] Ruxed Pk l}é@rng Q%{el(l)l?aglg%ﬁ)als e

' dur es anal ogous
adﬁ@%ﬁﬁgﬁ{‘sg rut?l‘%f(r %Joéhgggltf %%%F@%F bejregulging)seluBdiryas

5 consiamped el rofovafrixmieireducedtressd thitd {he cM@medtN’t whictt waé usled for

ﬂﬁ“ﬁg& af%é’dyif*fl“[pé‘f"ﬁﬁﬂa%wﬁ' SIRHRTHMHRY AR fundi28.9/1 ) bi cy
Sy ?L§}563?35L222y| am no) - 2- oxoet hyl | - 3- (t r Muor onet hyl

- i s epared usin
pscesires atydetlo i focgr Bl el
Eigﬁprg gigcuSteSdA gy“\\o NHBOCE);er;fgﬁiyl
! g?’;f'l}-'(Zli[?32{){13%-%y%i‘gxlyg—gynzdi&-]zg'%igyrlleo-[g2.%]0-ct[-£:5|-,yl:;>[])y?-:'o(l)i)t(ii(:1|-3?-n]

10 yl]ammoﬁ!—oxoethyl)-&(triﬂuoromethyl)benzamide. Reductive amination of the ketone

obtained above with the pyrrolidine derivative obtained in Step B, Example 1 usinga

procedure analogous to that described in Step D, Examp]_e 1 provided the title compound as a

mixture (2:3) of two isomers. MS calculated (M+H)* 517, found 517.1.

Example 343

N OH o -
(=R A
O S QL
H o

N-[2-({(3R)-1-[3-Hydroxy-3-(5-methylpyridin-2-yl)bicyclo[3.2.1]oct-8-
' yl]pyrrolidin-3-yl}amino)—2-oxoethyl]-3-(trifluoromethyl)benzamide. The title compound

15

Wwas prepared using procedures analogous to those described for Example 342. MS calculated
20 (M+H)* 531, found 531.2.

Example 344 '

. OoH S PR |

N s H .

A o

AL Ao
H ol

N -(2-{[(3R)-1-(3-Hydroxy-3-pyridin—3-ylbicyclo[3.2.1]oct-8-yl)pyrrolidin-3-

yl]amino}-Z-oxoethyl)—S-(triﬂuoromethyl)benzamide. The title compound was prepared

25
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15 yl]carbamate. To a solution of the ketone (0.1 g,
0.55 mmol ) obtained in step A, Exanple 342 and

(3R) - (+)-3-(ten-butoxycarbonyl am no) pyrroldine (0.1 g,
0.55 mmol) in methylene chloride (4 nL) was added

sodi um tri acet oxyborohydride (0.13 g, 0.60 nmol). The

r P URO2%%as stirred at room tenperature oRETAISHIGS/037946
lgigd qu@eﬂr&gers}ed wi t h aqueous sodi um bi car bonat e

E BioCesiyres hpdogoasto thidsé\@es&ed Fdr @ & 38X A +

feiddAg73 tinmes. The conbi ned Et OAc 20 %%S?cgvc\glgtegwg@ S17,
over MgSO4 and concentrated. Flash chromat ography on
silica gel eluting wthg30% c/ hexane, EtOAc and
then 10% McOH CH2C12 pr 05?%“&3"%% i sonmers of the

title conpound. MS cal cul ated (MtH) + 353, found 353. 1.
Step B O N NHBoc 295oH eyt - Butyl

[ (3R) - 1- (8- oxobNT 2. ct-G-yL')p lidin-3-yl]c
arbamate. Il — oJJLQ/@ 0] 0. 085 mmol)
was di ssolved in MeOH (1 nL) amd 2 N sofft i on

(0.5 nL). The solution was stirred at”roomtenperature
over Nil iR B druxy-346-thithoky fyeidin3-y3Eigy B 2.1]0ct-5-

. ) [0379¢ h . Aft
Ygg%ﬁglgﬁl? g%f}g@%%-g%g&%lﬁfs-&r léongegqushbp%ngéps Tl?el t?tlge compound

e BePatd wing pidceduraNatbeosotolthdse Bescrllibd ifé: PARSpIATEE g/ISaCﬁEulated
in T

oMM Fosfs sdy ot ert - butyl di carbonate (50 ng) |
(2 m) followed by triethylam ne (0.05 niL). After

being stirred at room t egpgLRtd4e overnight, the
solution was diluted with EtPOAc. The organi ¢ phase was
separated and the water |layer was 5 extracted with
SEp@Ac twi ce. The conbi ned organi ¢ phase. was dried
over MgSO4 and conc rated. Flash chromat ography on.
silica eluting with{a jgradi e of CH2Cl 2, 5% 10% and
20% McOH CH2C12 pr oW f the title conpound.
MS cal cul ated (MtH) + 3 fotndNse&. 0. Step C OH N
10 NHBoc tert-Butyl
l[)éaiFﬁ’-"?;f’gf:]ﬁ%F'GR'W[E“WWI1ﬂn°@é{$§ﬂ’ﬂ,ﬂ}iﬁ%@&{]Lﬁ;{lﬁ&m’diﬁ-s-
yDdairblirfate Tl al seREOPGHRY Q Lne Ketone
3 ‘%t ai %}Sd in Step B (egcseto-r% (03‘]03915é rrr’?fB‘iH} gﬁ“ﬂ“"gllEt?PzA’ Enagople
B &R iffer-brorseondaninalghldind (OM g5 0551 fninfol) i9fnethylene

- chtbriiayd migpGREAIST Soliu A HiftEtok boldHidride (0.13 g, 0.60 mmol). The reaction

was stirred at room temperature overnight and quenched with aqueous sodium bicarbonate
solution. The resulting splution was extracted with EtOAc 3 times. The combined EtOAc
layer was dried over MgSO; and concentrated. Flash chromatography on silica gel eluting
with 30% EtOAc/hexane, EtOAc and then 10% MeOH/CH,Cl, provided two isomers of the
title compound. MS calculated (M+EH)* 353, found 353.1.

Oy . .
WQ/ NHBoc

tert-Butyl [(3R)-1-(8-oxobicyclo[3.2.1]oct-3-yl)pyrrolildin-3-yl]carbamate. Isomer
1 obtained above (30 mg, 0.085 mmol) was dissolved in MeOH (1 mL) and 2 N HCI solution

Step B

0.5 mL). The solution was stirred at room temperature overnight and reflux at 110 °C for2
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(0.25 nmL). After being stirred at -78 C for 3 hours,
the reaction was quenched with aqueous 15 anmoni um
chloride. The resulting solution was extracted with

Et OAc 3 tines. The conbined EtOAc |ayers were dried
over MgSO4 and concentrated. Flash chromatography on
siYP ¥a¥peI24 el uting with 5% 10% and 50% MeOMXCH2@R37946
provided 27 ng of the title conpound as a mxture of

lgdgi?, %ﬁ&gt%gé cc%?ed?{% ro&% 1%?4 &Er % o'l_‘fﬁMﬁlgpﬁn: ?e%ﬁsrfﬁlz\ed }”“EESOH

solution. To it was added a solution of di-ferz-butyl dlcarbonate (50 mg) in THF 2 mL)
Ml&&dﬂy(tﬁ’é@ﬂ&mﬁ@ﬁﬂm %I%X)}(fté% b@ﬂg %eg a6 [% pera g\gnu ght, the

3
L@%%rg{%ﬁ;eﬁ S’Jf(l)éﬁ‘%"f Ude meltlhyha)seb'easzsapnrmim anErhe vahe? Ry was
&I&h@bmdl Et@A@h&@e @hé ombTRed 9%8% phdY 014 4483, A

: N HCLl i n di oxane. pel ng St |v?r
?DBW?t%‘?TE@F*b?“EH@t%aPﬂIM en siligpoalipting with 2 goadieni of CHAER, 5% 10%

d120% MEGH/EH,C1J ﬁ%wﬂ@cﬁidjﬂ%of’\ﬂéutte%ﬁmp d}ﬁﬁ W CE(':\{IF au(,cil' 309
was added the carboxylic ac obt al ne
93““‘%9 IQpIe 1 (25 nmy, 0.1 nmml) followed by 803 (45

%F 1 mmol) and triethylamne (0.05 nL, 0.36
) -

-The m xture was stirred at roomtenperature

. for 5 hours and dilu edQMth Et QAc. The resulting

sol uti on was washe m\bi car bonat e and
brine, dried over _ inedced. Reversed
HPLC 153 WO 2004/ 050024 PCT/ US2003/ 037946

pur| &ersnﬁﬂym(smnocsu@aém&% nﬁ%ﬁhﬁﬂ'l‘jdcﬁ%ﬁﬁ?kﬁ@%zs a

SRR o s ol e R e o o Ot swmelbit i @

mbypaoeled irsaigrbath vhds @ddeBtaaM Aolu@sh &gﬁb\ﬁwgf Ihf%?le%&é Enlgﬁnde in THF
C

d l.e i soner
i R B BR B 00 S pliihrearmon e @pnoeyvith pucous
gmggrgllm) fioriie 1Tﬂeepm}nﬁg evlutionove extrbbed with E&%&?@ﬁé&?’ﬁhé’@ﬁbmed
oced re cribed in e
| O er %rvs)‘eepel %%W%Oegeéﬁ%& al‘?({ colnccn cbg'gsh %Pﬁt"gﬁ?(l}l en gbca gel
cyig vsg(b@@ 10% So@ﬁﬂ?BMeOPIICH;C]z provided 27 mg of the title compound asa
mixture of two isomers (7:3). MS calculated (M+H)* 387, found 387.1.

Step D

@%QN@”LHY@CF

N-(2-{[(3R)-1-(8-Hydroxy-8-phenylbicyclo[3.2.1]oct-3-yl)pyrrolidin-3-yl]amino}-
2-oxoethyl)-3-(trifluoromethyl)benzamide. The alcohol obtained in Step C (27 mg, 0.07
mmol) was dissolved in 2 mL.4 N HCI in dioxane, After being stirred at room temperature

for 1 hour, the solution was concentrated. The residue was taken up in DMF (I mL). To it

- was added the carboxylic acid obtained in Step A, Example 1 (25 mg, 0.1 mmol) followed by

BOP (45 mg, 0.1 mmol) and tnethylarmne (0.05mL, 0.36 mmol) “The mixture was stirred at
room temperature for 5 hours and diluted with EtOAc. The resulting solution was washed

with sodium bicarbonate and brine, dried over MgSO, and concentrated. Reversed HPLC

153



10

15

20

OH 15 2-Phenyl bicycl o[ 2. 2. 1] hept-5-en-2-0ol. The title
conpound was prepared follow ng the procedure
described in the literature (C. J. Collins, B. M
Benjamn, J. Am Cheni. Soc. 1967, 89, 1652-1661). Step
C OH OH 20 2-Phenyl bi cycl o[ 2. 2. 1] hept ane- 2, 5-di ol .

- Theo p4/45e02¢ onpound was prepared foll owi ng  tR&US2003/037946

procedure described in the literature (C. J. Collins,

io § Chem 1972, - 37, 4358-4366 .
inblioP Rl A 2 nd of . B so3Btgnt o3P o) s
‘@lcl-qﬁ@?@%ymo*%%éﬂyﬂdbﬂ@ycl o[ 2. 2. 1] hept an- 2-one. The

t|t|§ f g%?tgnd was prepared by Swern oxidation of the
al cohBfOvdE 185 Pracrdatss descries aboyk Gsdmer édro@l\ﬂtéﬂ)&wﬂ@&mvened to the

title wordpadB asta si sdrhdE]

N-(2-1[ (3R) - 112‘%% wdpg?i;t/ﬂc‘ﬂtéaeﬂyhg‘gizﬁcfw[“g ’%1] hept - 2-
yl)pyrrolidin-3-

yl ] am no} - 2- oxoet hyl ) - 3- ﬁiﬁmﬁgygmonethyl)benzanlde To
a solution of the ketone obtained in Step D, Exanple
45 (0.28 g, 1.38 mmol) and the pyrrolidine

Steptder medi ate obtained in Step B, Exanple 1 (0.43 ¢
1.38 mol) in THE (15 nL) was added acetic acid (0.1
m.). After 10 being stirred 50 C for 30 m nutes,
the solution was concentra The residue was taken
up in THE (5 nm). To it s added sodi um

t ri aBEydo{yhaﬂhhbydIehQQm@ﬂ{é tife {\T,Q;gd ft o
slinr room { enper a?%n;lpéﬂgc\l/ r%mfeéf E’mn the

r ea kel (f%elﬁﬁrﬁ%‘li? @ TrVangre a4 OmeFle@3200Thes, 2052-2056).

solution was extracted with EtOAc 3 tines. The

)gbi ned organi c phase was washed with brine, dried
over MgSO4 and concentrated. Purification by reversed

phase 15 HPLC provided the tithe conpound as a TFA
salt. M cal cul ated (M 5 ound 502.
OH

2-Phenylblcyclo[2 2.1]hept-5-en-2-ol. The title compound was prepared following
the procedure described in the literature (C. J. Collins, B. M. Benjamin, J. Am. Chem. Soc.

1967, 89, 1652-1661).
O£

OH

Step C

2-Phenylbicyclo[2.2.1]heptane42,5-diol. The title compound was prepared following
the procedure described in the literature (C. J. Collins, B. M. Benjamin, J. Org. Chem. 1972

37, 4358-4366).
O

OH

Step D
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Exanple 348 HO N M ~ H NO OH CF3 20

N-(gPl[(SR) -1- (5- Hydroxy-5-pyridin-2-ylbicyclo[2.2.1]h
ept-2-yl)pyrrolidin-3- _ _

yIO] am %o) -2-oxoethyl)-3-(trifl uorpmlalt hyl) bepﬁam de.

The title conpound was prepared ol | ow ng e

p ME2EB 5034 dggcri bed for Exanple 347. MS calRIIIUsRa#s(037946 -
(M+rH) + 503, found 503. 25 Exanple 349 155 V\D

20045BtyQfoxs- %HS?C?Q&Q Q:ﬁlﬁaﬁﬁm Db thdieol compound waL prepared

bﬁgk”‘z‘m{"["t"éﬁsn 9t “(eeﬁquyehoesayw@aw@ iM$ palGiladMVEDT 23 26odndl303 &
28pemMeNa)L) pyrrol i di n- 3- _ o

ylﬁ)] am a)reogl - 2- oxoet hyl ) -3-(trifluoronethyl)benzam de.

SEpE titl e conpound was prepared 5 foll ow ng the
procedures described for Exanple 347, M cgal cuI at ed
(MtH) + 503, found 503. Ex rrpl',;}s 352 0O N - NH N

\ M0/ OHCF3 10 N~ _ _ _
N-[2- ({(3R)-1-] df p%y- 3=¢'6- net hbxypyciddi n- 3- yl ) bi cy
clo[ 2. 2. 1] hept - ' .

yll |[oyr rol ? di n- 3- arﬂHno) 2- oxoet hyl ] - SCF(St rifluorometh

|') bszas 51 h
yol) ] oq s rmm% gs @Hﬂ)gzed o‘?tpiegl%ﬁwgdg‘ﬁ VB
%‘t"g‘b‘*‘%ﬁ# tyifl “5575'“1?3'899@351\3@ Te s solpion oBtht ketdite obtained
in Step D, Example 45 (0.28 g, 1.38 mmol) and the pyrrolidine intermediate obtained in Step

B, Example 1 (0.43 g, 1.38 mmol) in THF (15 mL) was added acetic acid (0.1 mL). After
Being stirred at 50 °C for 30 minutes, the solution was concentrated. The residue was taken up
in THF (5 mL). To it was added sodium triacetoxyborohydride (300 mg, 1.42 mmol). After
being stirred at foom temperature overnight, the reaction was quenched with aqueous
NaHCO;. The solution was extracted with EtOAc 3 times. The combined organic phase was
washed with brine, dried over MgSO; and concentrated. Purification by reversed phase

HPLC provided the title compound as a TFA salt. MS calculated (M+H)* 502, found 502.
Example 348
H O
NN
(0
CF3

N-(2-{[(3R)-1-(5-Hydroxy-s-pyridjn-Z-ylbicyclo[2.2.1]hept-Z-yl)pyrrolidin-3-
'yl]amino}-2-oxoethyl)-3-(trifluoromethyl)benzamide. The title compound was prepared

following the procedures described for Example 347. MS calculated (M+H)* 503, found 503,

. Example 349
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- (2S,4S) - 4- Hydr oxy- 2- ne PW I Ii\gﬁg-l-

No% ,N~rH -" . 1-P N rOH CF3 N (2-{

HO

[ (3R) - 1- (5- Hydr oxy-5-pyri di n-4-yl bi cycl o] 2. 2. 1] hept - 2-
yl)pyrrolidin-3-

yl | am no}- 2- oxoet hyl)-3-(trifuoronethyl)benzam de. The
title conpound was prepared 20 foll ow ng the
pMEcasemnseszs descri bed for Exanple 347. MS calRSUIUSea3l037946
(MtH) + 503, found 503. Exanple 352 25 Step A 156 WO
2004/ 050024 PCT/ US2003/ 037946 ",.OgBoc-N, |
tert-Butyl

WYY ro\n/a neJl -Yar boxyl at e.
S pr are@foll g the

I b d'tgthe literature (1. Rosen, et
al. 5 J. Med. em 88, 31, 1598-1611). Step B

OCOPh Boc-Nc( tert-Butyl

(25, Atk PREZRYASNpErBRLIVbRYGE e g‘fz-gl)ﬁﬁ%@qﬁ ha

(2S, 4R) - 4- Hydr oxy- 2-
The title conmp
procedures desckib

sol ution
ygmﬂ“’@rzr?ﬁfﬁ?‘?y‘) B'éﬁ&fb‘ﬂtowh)d)bemamdfg Thegtitly comppyndarad prepared
FEIWRRERY bRBRIERY 1R 6rited Hp"D (
m) was gdded DI AD (1f(;6'?l:x %Plgg% IiU@&’ic"i)a‘l%d e 31%‘8“‘1503'
stirred at roomtenperature for 4 hours, the solution
was concentrated. The rgginghpesspas purified by flash
chromat ography eluting with 0% 5% and 20%
Et OAc/ hexanes provided 1.0 g of the title conpound. M
cal cul ated (M+rH) + 308, found 1%, 308.10 Step C OH
Boc- N~ tert-Butyl N

boxyl at e.
To a solution of ester of "step B(1.0 g, 3.48
mml) i'n MeOHMeQ added K2C03 (1.@rg, 8.7
After being stirred at roomtenperature for 4
hour [Zt({(éR)sbi[ijﬂwmxwdmﬂwmpyr&ﬁwdzyl)ﬁh&lo[2.2.1]hept-2-

yllpyrrolidin-3-yl}amino)-2-oxoethyl]-3-(trifluoromethyl)benzamide. The title compound
was prepared following the procedures described for Example 347. MS calculated M+H)"
533, found 533.

Example 351
“ 0]
O
NN o

N-(2-{[(3R)-1-(5-Hydroxy-5-pyridin-4-ylbicyclo[2.2.1]hept-2-yl)pyrrolidin-3-
yllamino}-2-oxoethyl)-3-(trifluoromethyl)benzamide. The title compound was prepared

following the procedures described for Example 347. MS calculated (M-+H)* 503, found 503.

Example 352

Step A
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resi due was taken up in ether. The resulting solution
was washed with brine, dried over MSO and
concentrated. Flash chromatography eluting with a
gradient of 0%to 20%to 40% Et OAc/ hexanes provi ded
0.56 g of the title conpound. MS cal cul ated (MtH) +
299 2004p50034ound 202. 1. Step D 157 WO 2004/ 05BO0PAS2003/037946
PCT/ US2003/ 037946 . N Boc-NO tert-Butyl
(2S, 4R) - 4- Azi do- 2- net hyl pyrrol i di ne-1-carboxyl ate. To
a solution of the al cohol of step C (0.55 g, 2.73
mmol ) in nethyl ene chIoP ?{((j L) cooled in an ice
bath was added triethylam (0.51 nmL, 3.69 mmol)
follomed by net hanesul fonylfchloride (0.29 5 nm, 3.69
2‘ After bei nﬁystlrred in the ice bath for 30
mi nuteEButyl2S4R)4-Hydroxydumethylpymrelidine- hoarboxylate. Te title

cbﬁ@éﬁnﬂ Wﬁéﬁ-édlr fBlidvRhg O pfidtes descr il iS@E HiekARe YR Rosen, et al.
wat er ried over MgSO4 and concentr at ed’

Fg‘g'f‘oigés Fht BP8rd® bove was di ssol ved in DVF (15

. Sr{g‘p)l%and NaN3 (1.06 g, 16.3 mol) was added. The

xture was stirred at 50 C overnight and diluted with
tert-butyl 10 nethyl ether. The resulting solution
was washed with brine, 5% citrdgeaci d and sat urated
NaHCO3 sol utions, dri eBooswer SO4 and concentrated to
give 0.58 g of the title c ound. Ms cal cul at ed
( M+H) + 227 found 227.2. Step E 15 ,, NH2

Boc- Nesp bs AL . -1-
2 (2S, 4 Am no- ZtBenzoyg)xy) %-rm(;aﬂllycpymmldmgar ox;ﬁat e. Oﬁ'o
sglugien ﬂilecﬂ%wéwl of stap AL9-8H8 Drhenasist agld{8d4 sl mmeD 288

tﬂpheﬁyl?lﬁ:sﬁﬂml .11 8, M of)3PtoMehe 198 Su1 §HAE LRI DIATS!( %7(1&19% 0

he m xture was stirred under hydrogen (ba oon
?D Algpbring stimpdatcoqm jeynperatuge fapdhaury, the selitiopfvyas amem@d

Tielrésicat &rasl\@ﬁlﬁewﬂﬁﬂﬁh b&b&dtogla I@le‘i‘tﬁm w&hwoOB%tah@zd%t | e

11‘5382’3%@%8%3 pﬁﬁv’lc’le(c:iﬁhocu' ggulnd s %Jgulalfe%dm%%% 308, fonP
1083, 4R) - 2- Net hy| - 4- [({[3-

Step C

OH
BOC*NQ’

tert-Butyl (25,45)-4-Hydroxy-2-methylpyrrolidine-1-carboxylate. To a solution of

I,I'l

- the ester of step B.(1.0 g, 3.48 mmol) in MeOH (30 mL) was added K,CO; (1.2 g, 8.7 mmol).

After being stirred at room temperature for 4 hours, the solution was concentrated. The
residue was taken up in ether. The resulting solution was washed with brine, dried over
MgSO, and concentrated. Flash chromatography eluting with a gradient of 0% to 20% to

40% EtOAc/hexanes pfovided 0.56 g of the title compound. MS calculated (M+H)™ 202,
found 202.1.

Step D

157



10

15

20

25

(trifluoronethyl)benzoyl]am no}acetyl)am no] pyrrolidin

| e-|-carboxylate. To a solution 158 WO 2004/ 050024

PCTI US2003/ 037946 of the amine of.step D (0.5 g, 2.5
mol ), the carboxylic acid obtained in step A Exanple
114 and triethylamne (0.7 nL, 5.0 nmol) in nethyl ene
Cc RDI0P4PE00295 ) cooled in an ice bath was PEAASZOEDBD46
(0.53 g, 2.75 mmol ). After being stirred at room
tenperature overnight, the solMfion was concentrated.
The residue was purlfled”@ﬂVS|I|ca gel eluting with a
gradient 5 of 0-4% McOH CH2GI2 provided 0.6 g of the
title conpound. MS cal cul atéd (MtH) + 430, found

430. ﬂert-Eit?HZS%Rb-@Azmo%rhEthM ﬂroﬂ&ne-@-cﬂb@fﬁate 3£} a solution of the

ol s A RS e LS5 S5

wedsapdel tfethybangne (0.54 nillyBIGY mbas) fdﬂ@mlbymmaﬁbsmm%h(&ldm 29

543 R0 AS e it et B 8 gk Mo ppgoninued

tyGlitting atrom:’.emmm&ﬂ lfor £m ﬁdmf\oﬁ mugg%bnafls gvagfeg gvl(i)tﬁ ;tateli,gdﬁed
+ . L.

PO bR 5109 ¢ 3R“°55) o

(4- qué Ql‘lxue“’ Hﬁ?&'&%ﬁ%‘?@? %t 1rPDlU@‘ (r%:llnfl%/ {Sld%ai\l?n lg)égg, 16.3

yI]an1no - oxoet ritlhuoronet enza
npal) piag 3 e% ahﬁ;@ywae wa%suprpégiaﬁpe@ oymigly an dilnted with ferz-butyl

ﬁ&hﬁ @ﬂlbxo‘ﬁh@lfesﬁlﬂﬂf‘g BRitibtEw Rfw R @RviH iink 3% citric acid and saturated
droxy- 4- phenyl ket one using a procedure anal ogous

’%‘%H%‘Pﬁasplu jense fradyerieS Qaanthismesniratgd tongiye0ai8ca Af dheetitle compound.

ibekibutaibOM+ O unT fRd2d7.2. The fol | owi ng Exanpl es were
prepared usi ng procedures anal ogous to those descri bed
for Exanple 352.

Step E-

K\ N H2
Boc—NG

tert-Butyl (25,4R)-4-Amino-2-methylpyrrolidine-1-carboxylate. To a solution of
the azido compound obtained above (0.58 g, 2.56 mmol) in MeOH (30 mL) was added 5%
Pd/C (100 mg). The mixture was stirred under hydrogen (balloon) for 3 hours. The catalyst

I"I,

was filtered off and the filtrate was concentrated to give 0.5 g of the title compound. MS
calculated (M+H)* 201, found 201.1.

Step F

H 0]
Boc—NG‘“ Y\HJ‘\Q
\ o

CFs
tert-Butyl (2S,4R)-2-Methyl-4-[({[3-

(trifluoromethyl)benzoyljamino}acetyl)amino]pyrrolidine-1-carboxylate. To a solution
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HOH W&NCy" H 25 CF3 159 VO 2004/ 050024

CT/ US2003/ 037946 Exanple # R M5 (M+H) + 353

net hyl phenyl 518 354 pyridin-2-yl 505 355

met hyl pyridin-2-yl 519 356 pyridin-3-yl 505 357

6- met hoxypyri di n-3-yl 535 358 pyridin-4-yl 505 _

EVSNOS®E0 HO H , N~H-N 5 N O " PCT/US2003/037946

2-(1,3-BenzothiazoI-2-y|anino)-N—[(gR)-l-(4£hydgoxy}ﬁ-
b} Lol n- 3- acet am e

e e e e P GRS RAGE R 55 A Bl

13%‘/ Addrethaming (01 mheS@ mmol) in weihgiens Gloyids @Setlarbaled in an ice

balBl w8 Bdd@d EBC20 555D 75 mmﬁg) %%Q%g’ésﬁmgd ﬁ]%%% gél(r)nﬁgrgpulre) ovztjalrrr]lfj ght

- chl.oro-benzot hrazol e ) N
t‘?Z%SB 19 HATACNGREEated: The isgidupmeaspoafied ongilicd @el elftinglwith a gradient

of 0ag MEOH/TESCY Hiovied 0.6 3¢ BRlH2 Rl RAR
to ideI%SHEgvof t he ??%Peaggﬁ%ouagﬁ{n gggggg?e.q
ﬂwgd?é?¥ cal cul ated: (MrH)+ = 452.2; found: 452.2.

le 360 15 NCF3 CG,HO~,,NN N)rH NO _

Sﬁgﬁ[q?gR)-1-(4-hydroxy-4-pyridin-2-y|cyc|ohexy|)pyrro||d
in-3-yl]-2-{ [5 _ _
(trifluoromethyl)pyrimdin-2-yl han no}acetani de: The
title conpound was pre a(@d in 8§ 20 manner simlar to
that for Exanple 359N ‘(m))\”:a @ (MrH) + = 465. 2;
found: 465. 1. O

CF3 '

P
4
5

td

I/III

N-(2-{[(3R,SS)-S-Methylpyrrolidin-3-yl]amino}-2-oxoethyl)-3-
(trifluoromethyl)benzamide. The intermediate of step F (0.6 g, 1.4 mmol) was dissolved in
MeOH (3 mL) and a solution of 4 N HCl in dioxane (3 mL). After being stirred at room
temperatufe for 4 hours, the solution was concentrated to give 0.56 gof thé title compound.
MS calculated (M+H)* 330, found 330.2.

Step H

0]
HO H
NC] TN

: N-(2-{[(3R,SS)-1-(4-Hydroxy-4-phenylcyclohexyl)-S-methylpyrrolidin-3-
yllamino}-2-oxoethyl)-3-(trifluoromethyl)benzamide. The title compound was prepared by

"’I/

CF3

reductive amination of the amine of step G with 4-hydroxy-4-phenylketone 'using a procedure

analogous to that described for Example 114. MS calculated (M+H)" 504, found 504.1.

The following Examples were prepared using procedures analogous to those described for
Example 352.
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160 WO 2004/ 050024 PCTI US2003/ 037946 Exanple 361 H O
,..NNCF3 5

N-[1-({[(3R)-1-(4-Phenyl cycl ohexyl)pyrrolidin-3

yl | am no} car bonyl ) cycl opropyl]-3-(trill uoronethyl)benz
ndde. The title conpound was prepared usin

pPEAMIPYE* anal ogous to those for Exanpl e 1%&“%@03’“37946
(EI) Cal cd. (MtH) + 500.2, found: 500.4. '"H NWR

(CBGHPe® = 8. 61 (1IN 0), B 2T (IH ST, aTW
78 {1H. ) —7. 75 (1H d)y 7 58 (1H, dd . T A

thyl)acryla (Bg, 38mml) in|50 nL
met h§?7ene chi ori de vixSeheneuidnSTl (6.0 ni| 46. 153ﬁm|)

Z (1 l~

m, 81 (14 m. 3.8 ‘(—merhylp)lenyla 62 (1H, §d), 3587 10
i35, 292 (2H : H—mp—2—48
ST AN T B A AL
1.183¢2H, ). Exanplér%lzylpmi@p?)dlr 15 pQEt ESHyl
2-(

FBswr ometjhyT )y acryrat ?yndjrp3§ sotutiomof Utllysos

at -78 C. The reactiongy dﬁw F Was bllllﬁﬂu at—=f8—C
for—1 h then warned up to m t enperatuine dd

conti nuously stirred overni ght. 20 mL of saturat ed
NaHCO8 aqueous sol ution and 20 nL 20 of ethyl acetate
were added to quench the reaction. The organic | ayer
was separated, and the BHIPRA ayer was extracted
twice with EtOAc (20 ml X 2). The conbi ned organic

extracts were dried over MgSO4 and ev rated to give
an oil residue (2.8g, yield: 56%. ). 131
Py

(M+1) +. Step Bé% 0 NH 25 |
. 7\ N NN
- RaeNehn

2-(1,3-Benzothiazol-2-ylamino)-N-[(3R)-1-(4-hydroxy-4-pyridin—2- '
ylcyclohexyl)pyrrolidi1_1-3-yl]acetamide. The mixture of 2-amino-N-[(3R)-1-(4-hydroxy-4- -
pyridin-2-ylcyclohexyl)pyrrolidin-3-yljacetamide (0.080 g, 0.25 mmol) , Et3N (0.35 mL, 2.5
mmol) and 2-chloro-benzothiazole (0.424 g, 2.5 mmol) in isopropanol was stirred overnight
at 90 ° C. The reaction mixture was concentrated and chromatographed to provide 55 mg of

the title compound in 49% yield. MS (EI) calculated: (M+H)" = 452.2; found: 452.2.

Example 360

RO

N-[(3R)-1-(4-hydroxy-4-pyridin-2—ylcyclohexyl)pyrrolidin-3-yl]-2-{[5-
(trifluoromethyl)pyrimidin-2-ylJamino}acetamide. The title compound was prepared in a

manner similar to that for Example 359. MS (EI) calcd: (M+H)" = 465.2; found: 465.1.
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161 WD 2004/ 050024 PCT/ US2003/ 037946 Et hyl

1- benzyl - 3- (fl uoronet hyl ) pyrrol i di ne-3-carboxyl ate. To

a solution of N

benzyl - | - methoxy- N-[ (tri met hyl silyl) et hyl ] et hanam ne

(2.5 g9, 21 mol ) and ethyl 2- (fluoronethyl)acrylate

(W0a0/0500% ol ) in nmethylene chloride (30 rPCY/URREE3/037946

added TFA (0.15 m, 2.1 nmol) at 0 C. The reaction

m xture was stirred at 931%3% ight. 20 nL of 5

sat urated NaHCC3 aqueous soputl n and 20 nL of ethyl

acetate were added to quench the reaction. The

organi c |ayer was separated and hegaqueous | ayer was
Al ﬁéﬁz .. The combi ned

organi c extrac l evapor at ed

to give an oil I ' t@graphy g#t silica ge

with 10% Et OAc- Hexane afforded 1.27 ¢ é 8 mmol ,

yield: 23% of ethyl

1- benzyl - 3- (fl uoronet hyl ) pyrrol i di ne- 3-car boxyl ate: ' H

10 NWARL-({#GR)- mrh%&h%fﬁpﬁ%hmg (5H m, 4.62-4.44

2H 2H, 2.81-2.72
hhmofShtbosidcisnémyh3rtrifijoromethghengpunigy. Tre chigoqraud was
PiEpEed usi) prockir¢sinalb gous tost Mt Bxamplet 4. MBS [E1): (aRB MmN

| 3 y yrrolldlne 3- car boxyl ate.
2 z]{mic}‘ 1%’331 oﬂ'{%@{ﬁé%@g ‘ﬁ (1551 §-2 bl He 15 (1H, d), 7.78 (1H,
s)L.7 6 (1Y ldy, 3:56 (1M @y ek RSHL nDy4.8 Dl Hdinh e B gl W‘(?ﬁ%db R.17

0 d 500 of Pd/C (10% o

(B8 il 81 ol 38°0m 953 AL e P, 2 el 0 s
Iibo ¥4l m), Wk Qe fd)uxed for 1 h, filtered through celite
pad and evaporated to give a residue. The residue was
then dissolved in ethyl acetate, the resulting
sol uti on was washed 20 wEtampiasepr at ed NaHCO3 aqueous

ljution, brine, dried over Na2SO4, evaporated to give
the final crude product (426 ng, 2,4 mol, vyield:

509: M5 (me): 176 (I\/H—l)%j(ep DF /fCO2Et N Boc
n

1-tent-Butyl 3-Ethyl
3- (quororrethyI)pyrroI|d|
sol ution

Q8- di car boxylate. To a

Ethyl 2-(Fluoromethyl)acrylate. To a solution of ethyll 2-(hydroxymethyl)acrylate
(5g, 38mmol) in 50 mL of methylene chloride was added DAST (6.0 mL, 46.1 mmol) at —78
°C. The reaction mixture was stirred at —78 °C for 1 h, then warmed up to room temperature
and continuously stirred overnight. 20 mL of saturated NaHCO; aqueous solution and 20 mL
of ethyl acetate were added to quench the reaction. The organic layer was separated, and the
aqueous layer was extracted twice with EtOAc (20 ml X 2). The combined organic extracts

were dried over MgSO, and evaporated to give an oil residue (2.8 g, yield: 56%). MS (m/z):
131 (M+1)", |

StepB

F
L—fgozzzt

N

N

Ph
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25 of ethyl 3-(fluoronethyl)pyrrolidine-3-carboxyl ate
(2.4 mol) in 20 nL of nethylene chloride was added
786 nmg of (Boc)20 (3.6 nmmol) and 0.67 m (4.8 mmuol) of
triethylamne at roomtenperature. The reaction

m xture was stirred overnight. Direct chromatography .
oW O HEHSRY 2004/ 050024 PCT/ US2003/ 037946  siBGTES2093/P37946
gave 562 ng (2.0 mmol, yield: 85% of the desired

pr odggiyl l-i)eﬁﬁﬂﬂéﬂﬁdfhmgﬂn mmldme-&carbo?ﬂate To a fﬂuwf N-

fl uoroneth yrrolidine 3-di car box
b 1-fagghox i@}m‘@mﬂﬂbmhymefmpmnw 2 22 guubl)eed ¢yl 2-
e Ya?e b 21
(fhoro etﬁﬁ)asry (G l@ 2 iéh}lnﬁl)iin é\@m%leﬁés)ch%%ﬁe A0 \%i%%c%g Tﬁg £0.15
ff“s 1 “W}d‘) % ((:mT'é‘) reaoz%mmnr&w stisredaiely” q@mmm of
sBmﬁated NaHCOj3 aqueous solution and 20 mL of ethyl acetate were added to Cﬂuench

E‘ But oxycar bonyl ) - 3- (f | uor orret hyl ) pyrrol |
reachen, i‘b? prganic. jayer was sega.ra%* and ﬂgﬁqbefousbzerﬂﬁs pyftracted twice with

Btone (2ol X12)3TRd dvylbined organic extracts were dried over MgSO Endoevaporated

3-(fl th rrolidine- -di car boxyl ate
t (VF ?’yﬁ(’l‘gfein‘g yé%%“f%a% gn SIhﬁaLg%r“%iJ‘@Et &Hexpaeeffargeag 1.27
1§.80fmal] EridHPG)(of SthANMbenayl- 3J(ﬁud5r6ﬁeﬁl Wﬁ&ﬁ&i—@mbc;ﬁ@ﬁte 'H

m red f react
SR, BT RE A R h b e s RS B e
@HJ V2 B2 T2(2iHm3,-2460- 250 @Heing &.20i(2H), sptilpsl(3RaSE8Ya1z); MS (m/e):

(lg[g ¢20 mLX2). The conbined extracts were washed

rine, dried with Na2SO4, evaporated to give the
él n¢ product (530 ng, 2. 0Omol),
ert - but oxycar bonyl ) - 3-
(fI uor onet hyl ) pyrrol i di ne-3-carboxylic acid: 1H NWR
(400 MHz, CDC13) 8 4.70-4.22 (2H 15 nm), 3.81-3.75
(1H, in), 3.60-3.41 (311, B41-2. 30 (1H, m,
2.10-1.99 (1H, m, 1.47 (
(Mrl)+. Step F F C~HCbz '
tert-Butyl 3-{[ (benzyl oxy) car bonyl ] am no}-3-(fl uoroneth
yl ) pyithey Bf(ﬂhmmethymynahmwy-lcamexylﬂie Fo solutibn 6f1.27g .30
bon

0% é? %}ﬁ@me}ﬁﬁgr@% lﬁ‘%}g%gkc arp bé&y%%el%zo RLebpeae!

(/@@dﬁq_d)SOWa;g A PIEH(10% 69 carbor) 3n@1. 5 g (24 mmol) of HCOONH;. The

reaction mixture was refluxed for 1 h, filtered through celite pad and evaporated to give a

residue. The residue was then dissolved in ethyl acetate, the resulting solution was washed
with saturated NaHCO; aqueous solution, brine, dried over Na;SOy, evaporated to give the
final crude product (426 mg, 2,4 mmol, yield: 50%): MS (m/e): 176 (M+H)*.

F
L—fgozst

N
Boc

Step D

1-tert-Butyl 3-Ethyl 3-(fluoromethyl)pyrrolidine-1,3-dicarboxylate. To a solution
of ethyl 3-(fluoromethyl)pyrrolidine-3-carboxylate (2.4 mmol) in 20 mL of methylene
chloride was added 786 mg of (Boc);O (3.6 mmol) and 0.67 ml (4.8 mmol) of triethylamine

at room temperature. The reaction mixture was stirred overnight. Direct chromatography on

162



10

15

20

25

mol ) of DPPA and 0.3 6 nL (2.6 mmol ) of
triethylam ne. The reaction m xture was stirred at
110 C for 4 h. Then 0.33 nL (3.2 nmol) of benzyl
al cohol was added and the reaction was stirred
overni ght at 110 C. The m xture was cool ed down and
eWORP4058034 t 0 gi ve a 25 residue. The resi dud@CRAS2003/037946
di ssol ved in methyl ene chloride, washed with 5%citric
siliGd £k g ARS8 Ui (2.0 q

%t P on bfhl%rge hgl%dll ggbl%\sig%%l\ggg%#gdﬁu%r g?eggéuwlfbeg’yl 3-
@‘B‘ PlinepSrilieibargiaten ‘ﬁm (mmha@nghmgsm (2H,

9] 4. zg;mgele af)f goteth Af0mITE 65, &3(31??} 2.4928b ¢, 1374 081 o3

uct, tert- but

{}Fwnﬁé @E’Sp@iasa Qﬁ](%hm)oMS (tle): 276 M+1)*.

3-(fluoronethyl)pyrrolidine-1- carboxylate: 1H NWR
{‘W@O MHz, CDCl13) 6 7.40-7.35 (5H, m, 5.10 (2H, s),
4.94 (1H, s), 4.70-4.50 (2H, m, 3.60-3.40 (4H m,
2.40-2.00 (2H, m, 1.45 (9H,%); M5 (mle): 353 5
(M1)+. Step G~ | H GOHt ert - Butyl
3- Ami no- 3- (fl uoromet hyl) ol i di ne-1-carboxyl ate. To
a solution of 540 ng (1.g3,mol) of tert-butyl 3-
{[ (benzyl oxy) carbonyl]am no }-3 10

(fl Uﬂ(tﬂmumﬂymﬂ&gﬂﬁ- uﬂﬁn&et@p@%ﬁmg h{bogﬁmaa,dé‘o a

car

: th | was_adde
‘%ﬁ%"%‘gg P8 iob et Siethy b3t (fnorqmesthypwrnlidingl Grdicatina glate (2.0

niizol( 230 G 06T) THRNA B ndLL of wh!
f| I¥ered thji,o%gh cel |<%feW %gawagéel@g%gbal{}éﬁtﬁq%ﬁg\egloﬂ?dﬂ

fign mipdugs wa stiemd for 5 iEreppastioncmixture was

_ tht&ltliedbﬂithyiN BEbaubs Soldtfon URd % teld)d B»ﬂ yar 8&&&1&&\9@ e(Bh)H acetate

car MS (e 219
&ﬁl@@g})% Corbingd dirpmers @/,agheg;mtg, brans, criod with NagSO,
e&p@ﬁﬁd(w gmethhﬁh?l-pg)d[u(t{(iﬁ mg, 2.0mmol), 1 (tert-butoxycarbon 1) -?|>- di
[ n no aC am no rrolrdadln
(ﬁJ érré%tkpg)rg "‘3153'[?% 3)@%? ?}é a}:%m A0 CDC1]3) 8 4.70.4.22 (211,
m) 3.81-3.75 (lH m), 3.60-3.41 (3H, m), 2.41-2.30 (1H m), 2.10-1.99 (1H, m), 1.47 (9H,
s); MS (m/e): 248 (M+1)".

Step F

F
dﬁHCbz
N .
Boc
tert-Butyl 3-{[(benzyloxy)carbonyl]amino}-3-(ﬂuoromethyl)pyrrolidine-1-
carboxylate. To a solution of 530 mg (2.0 mmol) of 1-(tert-butoxycarbonyl)-3-
(fluoromethyl)pyrrolidine-3-carboxylic acid in toluene (30 mL) was added 0.69 mL (3.2

mmol) of DPPA and 0.3 6 mL (2.6 mmol) of triethylamine. The reaction mixture was stirred

- at 110 °C for 4 h. Then 0.33 mL (3.2 mmol) of benzyl alcohol was added and the reaction

was stirred overnight at 110 °C. The mixture was cooled down and evaporated to give a
residue. The residue was dissolved in methylene chloride, washed with 5% citric acid

aqueous solution, saturated K,CO3 aqueous solution, brine, dried over NayS0y4, evaporated.
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mrol ) of tert-butyl _
3-am no- 3- (fl uoronet hyl ) pyrrolidine-I-carboxyl ate, 457
ng (1.85 mmol) 20 of

{[3-(trifluoromethyl)benzoyl]am no }acetic acid, BOP
reagent (817 ng, 1.85 mmol) and 0.64 nL (4.6 mmol) of

t W@0p4415e034 ne were di ssolved in 15 nL of DVPCIUSROOBIBIILG6:
tenperature. The reaction mxture was stirred at r.t.

CWY&hdibephy opk,xﬁ&‘a%l M&%E@&ggﬁ}@/ﬁl@ $ictdl f)%‘?ﬁhe(df' gﬁh

chr omat og rag éb ace
PEdlyek srrdup 3+ arbogyj d4mingf}-3- Qﬂsmpmbllhyly[byrrohdme-l-

c&b()i}lmt@r‘ﬁmmlaydomﬁ{i bbdh?‘s?ﬁoq 35 (5H, )ﬂ) .10 %H] By4r 94 (IH &),

( ropet hyl ) benzoyl [ am no} acet ro
7t°r‘{ %’a@g‘o‘%izl éPé )Oiﬂima)R? #2300 (Aim), H)S)BMS (1045):853.2
8.05-7.98 (1H, n) 7.81-7.77 (1H, m,

7 63- 7 58 (1H, m, 164 WO 2004/050024

g?gl;Td;USZOOBI 037946 6.64-6.62 (1H, m), 4.20-4.16 (2H,
3.61-3.57 (2H, m), 3.55-3.42 (1H m,

298294(2H m, 2.90-2.86 £2H m, 1.62-1.60 (2H,

m, 1.45 (9H, s); M5 (nfe)- (M:l)+. Step | JANOH

CF3Ha NOS5 2

N- (2-{[ 3- (Fl uor onet hyl ) pyr ol i di n- 3-yl ] ami no} - 2- oxoet h

yl)- 3 (trifluoronethyl)beBean de. To a sol ution of

578 1.29 mml of tert-butyl 3-
(fl UB: (f{uoromethyl)pyrrohdme 1-carboxylate. To a solution of

48 n(gt(u is8 hmm@htnﬁkﬁ bqw(%&hé&lla%wwnyl]mmno}s-

C yrrolidine-I- carboxylate m. of THE
(ﬁ}é éﬁ%@g ﬁm" ~cagboyylpielin I} ml-ofme a}ohwawdedm@ mg (10% on
cabdf) of @A/C. TheubieRsiiibasStitriel 8Ckosth teneRtutEi

h and ev or ;i{e sél toasgl vg thg yél I"'ow gol [ g{ml\(lwll%o?zg&{zt'
mmol,

f‘zaﬁ‘?}bff“& Y35 teRe e pueh celitapad) svaparsied to Zive 332 pimyl
Yietld:i90 Vo) of maahhq@rodmem abute 3 %no—'ﬁ@"ubronﬁﬁyf){?‘r@)ldme 347

%@‘?ﬁé‘%ﬁﬁ’%??@ﬂﬁ ;?LNl (zkhydsgiy% phenyl cycl ohexy

%& rrolidin-3- 15
m no} - 2- oxoet hyl )-3-(trifluoronethyl)benzam de.
100 ng (0.53 mmol ) of 4 hydr oxy 4-phenyl cycl ohexanone

and 184 ng (0.53 ob N-( 2-
[ 3- (fluoromethyl)pyrgL%
N

yl ] am no} - 2- oxoet hy{) fﬂ (tri f uor omgf‘hyl ) benzam de
wer e dissolved in mL of ne?hylene

tert-Butyl 3-(Fluoromethyl)-3-[({[3-
(trifluoromethyl)benzoyl]amino}acetyl)amino]pyrrolidine-l-carboxylate. 337 mg (1.52
mmol) of zers-butyl 3-amino-3-(fluoromethyl)pyrrolidine-1-carboxylate, 457 mg (1.85 mmol)
of {[3-(trifluoromethyl)benzoyl}amino }acetic acid, BOP reagent (817 mg, 1.85 mmol) and
0.64 mL (4.6 mmol) of triethylamine were dissolved in 15 mL of DMF at room temperature.
"The reaction mixture was stirred at r.t. overnight. Direct chromatography on silica gel (flash
chromatography grade) with 50% ethyl acetate-hexane gave 578 mg (1.29 mmol, 84%) of
tert-butyl 3-(fluoromethyl)-3-[({[3-
(triﬂuoromethyl)benzoyl]amino}acetyl)amino]pynolidine-l-ca:boxylate: 'H NMR (400
MHz, CDCl5) 6 8.15-8.12 (1H, m), 8..05—7.98 (1H, m), 7.81-7.77 (14, m), 7.63-7.58 (1H, m),
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chloride. To the solution was added 221 ng (1.06 nmol)
of sodiumtriacet oxyborohydride. The reaction m xture
was stirred at roomtenperature for 2 h. D rect

chromat ography on 20 silica gel gave the final desired
product 41 ng ( top spot on TLC and first peak on
H®Q2004/059024 d: 16. 7% MS: 522 (Mrl)+) and t h@CHtUsWp3/037946
i somer 51 ng (second peak on HPLC, yield: 20% MS:

6%%55/% %)r’g; 3%%31?&% %?%61—2%‘? B 025U 2 A%, 9%%%22 94 21,

113292 86 (28), ) ek-62ah g8 ), HH4S IR o) IMS (e o nad @e)'2, 2' -
ntal en]-5' (3" H)-one. cis-

Stegilr ahydr opent al ene- 2, 5(1H, 3H) -di one (5 g, 36 nmol)
and ethylene glycol (2.3 g, 36 nmol) 5 were dissol ved

in toluene. To the re ul bl ng soleti on was added PTSA
(684 ny, 3.6 mmol). N/ng; | xture was refl uxed
for 12 h nmeanwhile y was renoved

away. Direct chronm phy ob silica gel gave 2.0 g
(11 nmmol, yield: 319 of the desired product,
(3a'R 6a' S)-tetrahydro- IB-splro[l 3- di oxol ane- 2, 2' - pen

tal eﬁ&ﬁ[igi"ﬁfrﬁ]ﬁﬁhyﬁﬁrﬂmciﬁ) |3 yidRimol- Yhddetuy - Step B H

M HO

Q‘I!@lqllgleelhﬂ)besw(ﬂée NiotatsobetiqryofiSas me31.99 inmeR ahiedrtotyl 3-H- sp
(53 Z (o) am1 t

(e Bss Rtpk mo?on%myng@ngﬁ{m Bk b AL 0"

Y
fé¥b°a¥1ye ik 9H ERF mafy?cég%mw 4 dbdEdionepe sopgio; The reaction
Iﬂrxat@ Wis' stifrét &4 Wte&pépa{uregforq ml cvaﬁlara@ed% gl% e lygﬂ)w éoﬁd N-

hex ane was ad dropvvl Se. he orange sol uti on was
Zelil3- Ff@arf’rvavhyamemﬁ ¥lggino}- 2|~pxasmyl)r - (triftuerpmeth banzamide HCI

daltedab @d/efly AP \@S€)*over 10 min with a sol ution of
1, 4- cycl ohexanedi one

Step J
F H O
HO N CF3
N

N-(2-{[3-(Fluoromethyl)-1-(4-hydroxy-4-phenylcyclohexyl)pyrrolidin-3-
yllamino}-2-oxoethyl)-3-(trifluoromethyl)benzamide. 100 mg (0.53 mmol) of 4-hydroxy-
4-phenylcyclohexanone and 184 mg (0.53 mmol) of N-(2-{[3-(fluoromethyl)pyrrolidin-3-
yllamino}-2-oxoethyl)-3-(trifluoromethyl)benzamide were dissolved in 10 mL of methylene
chloride. To the solution was added 221 mg (1.06 mmol) of sodium triacetoxyborohydride.
The reaction mixture was stirred at room temperature for 2 h. Direct chromatography on
silica gel gave the final desired product 41 mg ( top spot on TLC and first peak on HPLC,
yield: 16.7%, MS: 522 (M+1)") and the other isomer 51 mg (second peak on HPLC, yield:
20%, MS: 522 (M+1)").

Example 363

Step A
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10

nonoet hyl ene ketal (960 ng, 5.3 mmol) in 20 niL of dry
THF. The reaction m xture was 20 stirred for 1 h, .
allonwed to wvarmto 20 C and poured into ice water (400
m.). The organic |ayer was separated, and the aqueous
| ayer was extracted twice with EtQAc (20 nLX2). The

C DIAF0O30024+ gani ¢ extracts were dried over MPSDUSHFH037946
evapor at ed. Chromat ography on silica gel afforded
1.08 g (3.7 nmmol, yield: 7089 of white crystals,

(3a'R 6a'S)-5"-(6

met hoxypyri di n-3-yl) hetd Bspl ro[ 1, 3- di oxol ane-
2,2' -pentalen]-5"-0ol: M 282 95 (Mt1)+. Step CH HO
MO O H 166 WD 2004/ 050024 PCT/ US2003/ 037946

(3aR, 6aS) - 5- hydr oxy- 5- ( 6- met hoxypyri di n- 3-yl ) hexahydr o
pent (i!a%R;éa%()ﬂ‘#mwo—Hﬁspwb[ﬂbsiimcﬂmmm}pmes}yﬁtmbbmed's—

TR Lo G D L A MRS o
we]@dissalvecﬁmmlw@c"fq tbﬂreprlm@esdumen whs BdefPTSAH684 Bg, I gunol).

e 5o e s oA A bl ool watgr was removed

aw@y. Digect chromatography on silica gel gave 2.0 g (11 mmol, yield: 31%) of the desued
ﬁe{'{)%lgf Lﬁﬁ@@?&&%ﬁoeﬁ:{ 1Y(J[i 9—5&{05(91|ahedi Vi p%ntXlEx}]% m-)ong‘l\@s(enle):

trifluoromethyl)benzam de. "The tit
Nd was synt hesi zed according to the sarre
reductive am nation procedure as described for Exanple
114. M5 (MtH) + 547. Exanple 364 15 '

H
HO O
7 N\
MeO
e 4}<j3<1

(3a’R,6a’S)-5’-(6-Methoxypyridin-3-yl)hexahydro-1’H-spiro[1,3-dioxolane-2,2’-
pentalen]-5’-ol. A solution of 5-bromo-2-methoxypyridine (1 g, 5.3 mmol) in 50 mL of dry
THF under nitrogen was cooled to —78 °C. n-Butyllithium (3.5 mL, 5.6 mmol, 1.6 M solution

~ StepB

in hexane) was added dropwise. The orange solution was stirred for an additional 1 h at —78
"°C and then treated dropwise over 10 min with a solution of 1,4-cyclohexanedione
monoethylene ketal (960 mg, 5.3 mmol) in 20 mL of dry THF. The reaction mixture was
stirred for 1 h, allowed to warm to 20 °C and poured into ice water (400 mL). The organic
layer was separated, and the aqueous layer was extracted twice with EtOAc (20 mLX?2). The
combined organic extracts were dried over MgSO, and evaporated. Chromatography on silica
gel afforded 1.08 g (3.7 mmol, yield: 70%) of white crystals, (3a'R,6a'S)-5'-(6-
methoxypyridin-3-yl)hexahydro-1"H-spiro[1,3-dioxolane-2,2'-pentalen]-5"-ol: MS: 292
M+1)".

Step C
H

HQ
MEOWO
-

H
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ure st | or t WO
_Y‘%@vﬁ'@ne bvreh@érm}mm@rkmewnb- et hyl

HO MO NH O CF3

N[ 2- ({(3R) 1-[(3aR, 6aS) - S- Hydr oxy- 5- phenyl oct ahydr ope
nt al en-2-yl ] pyrrolidin-

3-yl }am no) - 2- oxoet hyl ] -3-(trifluoronet hyl )benzam de.
The ‘titl e conmpound was prepared in a manner simlar

t WO 20H(0SWscri bed for Exanple 363. M5 ( M+H) POIAS2009037946
Exanple 365 HH O MHO N"H "19 N O H CF3
N-[2-({(3R)-1-[(3aR, 6aS)-S- Hydr oxy-5-pyri di n-3-yl oct ah
ydr

yl] p@#g%%%@m?ﬁ‘@rﬁl%jﬁmmm -yijliekal§d¢dprentalancZ(DHR oL,

Tipd ytireuommrﬂevas Iiehebibdd fPont GARYARS 5 (44 a

ﬁﬁi’%ﬁ%ﬁ | _%21,'0 t hat _descri begl P@%ﬂﬁxgﬁiﬁ' d%%lg’ex%dm'
=517 OB v@“%bshﬁc%eazgtthpcypicmg@@wmeﬂ@duw

Exanple 366 Step AO- ~ N\ ~O-HOO OHI NS5

SRr @/ri di n-3-yl spiro[ bi cycl o[ 2. 2. 2] octane-2,2"'-[1,3]dio

X0 an]-5-ol. A solution of 3- bronopyridine (1.13 g,

7.13 mmol ) was dissolved in dry etherounder n|trogen

cooled to -78 en n- w 4
7.13 mmol , Mao-6{ M @@ @ %/\ "t ter

5H spi rof bi cycl o[ 2. 2. oct ane-2,2'-[1, 3]di oxol an] - 5-on

e (0.65 g, 3.56 mol, J.Og. Chem 1991, 56,

105N-10g8R)41 ﬁk ad se. the 10
GBR) r[( IB85)- ysmdﬁ&g?gsg%&ﬂ%p idipd.

e m xture

(taﬂmmmethylﬁhazzﬂhma NTHe t@1% Eérﬁ%um)ﬂv@ﬁs %Qs?gd%cordmg to the same
ri ne and
Bﬁ:’t_&gﬁmna on proc ure as described for Example 114. MS M+H)* 547.

Example 364

. H H Q
HO . N :
OO
(@)
H .

CFj

N-[2-({(3R)-1-[(3aR,6aS)-5 -Hydroxy-S-phenyloctahydropentalen-Z-yl]pyrrohdm-
3-yl}amino)-2-oxoethyl]-3- (tnfluoromethyl)benzanude The title compound was prepared
in a manner similar to that described for Example 363. MS (M+H)* 516.

Example 365

H H 0o
HO N
Slestons
N= 0]
H
CF4

N-[2-({(3R)-1-[(3aR,6aS)-5-Hydroxy-5-pyridin-3-yloctahydropentalen-2-

- yllpyrr Olidin'3'yl}3min0)-Z-OXOCthYU-3-(tl'iﬂuoromethyl)benzamide. The title compound

was prepared in a fashion similar to that described for Example 363. MS (M+H)* 517.
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dried over MgSO4, filtered and concentrated. The

resi due was chromat ographed on silica gel using ethyl
acetate as eluent to provide two isoneric products as
white solids: higher Rf product, 0.294 g (32%; | ower
Rf product, 0.220 g (24% . Hi gher Rf product: 1H NWMR
1VQBREEBR4 *S 8.87 (s, 1H), 8.49 (d, 1H), 7.HI/Se03/037946
1H, 7.27 (m 1H), 3.92 (m 4H), 2.69 (dt, 1H), 2.20
(m 111), 1.85-2.15 (m ﬁx"!a)m 3]_"36%0 1.83 (m 4H), 1.50
(m 1H). Lower Rf produc MR (CDC13) ~80 ™ 8.80
S¢p,A 1H), 8.50 (d, 1H), 7.86 (dt, 1H), 7.29 (m 111),
3.90-4.10 (m 4H), 2.44 (dt, 1H, 2.33 (dd, 1H),
2.15-2.27 (m 2.00 4 1H, 1.7 .B8\(m 2H),
1.70 (m 1H), g1 H ) 1. 324H¢ ~020 Step B
NO~ O OH
5- Hydr oxy- 5- pyri digy 3- yl bi cycl o[ 2 ] oct an- 2- one.

Al cohol of step A (higher Rf 25 i r, 0.290 g, 1.11
mol ) was di ssolved in THE (10 nL) under nitrogen.
Hydrochloric acid (2.0 nL, 4.0 M aqueous sol ution,

ﬁ 0 BIPRtidinBagspaoBrRscland. z]b&aTﬂalh 2@- I, Fdi6%dl4n] Scbl f/Qthfhon of 3-

ours t oom erature e m xture was .th

PO ERT 1o BN LI LItSe Sisee Uit Sy i i o Bgpooled o 78

‘et dny them 6 &L 1ichium In‘esemu"an?a BmoE 1.6 Nﬂﬁﬂi&ﬁ:}.ﬁe)lwﬁd'hdbé’d ddépwise.
over red_.16 004 0 .

B Pl d oo of SR A e g o L ddoxois) Grpe

(jbesls Igo%(smimol:u OQg. 2hdin. 19915589105 has STinwther Wwisaddat dréhviki@and the

rectl or st.ep Wit hout fur.th
purl ?qjcl:Tg ?orﬁ% h%?ﬂ(%)xmw w’@s n/ﬁ'am(edtoql-ﬁmdémgnzd

Vith etliyHpcetdfe. The ¢rgtnic ditfact Was 3@shed ehith Nm-llﬁQalﬂz@ @nd tine add-hen

815l g e bbbl 1y Rt e g s o

¥Sing e} acstaterps Eluerp) td-proESWY ipgBaeric Prode-tsCys white solids: higher Rf
H‘o&&tﬁ)b@@ @(3217’)(15th RENcO0BYS & Biadh) InpeP RE Yol 2 PNKIRO

yrr ol'l di n- 3-
S@l?(éiﬂl Q%E-S? (s J(Ié)ef‘ A9 (4, 18D, (eH (gt LDy babtmy .G mmitdl 269 (dt,
'Fh)’, 230 6? §53ﬂs {?ﬁ{ |4 6hl f‘833% , 1.5 (m, LFD). Lower Rf product

am no ‘uor onet Jenzam d
%mﬁh)@m&@o f$g1HD3 284, Mﬁ;ﬂ)%éhoﬂfB 7129 (m, 1H), 3.90-4.10

3R I
R fante doands RaXelAl AP RCtG1SS, e
TP éerifD and e, 2BD 1@& (mOHQ? mol ) and sodi um
triacet oxyborohydride (120 ngy, 0.57 mmol) were added

and the m xture was stirred at_room tenperature
overni ght. TLC Step B

N | 0

OH

5-Hydroxy-5-pyridin-3-ylbicyclo[2.2.2]octan-2-one. Alcohol of step A (higher Rf
isomer, 0.290 g, 1.11 mmol) was dissolved in THF (10 mL) under nitrogen. Hydrochloric
acid (2.0 mL, 4.0 M aqueous solution, 8.0 mmol) was added and the mixture stirred for 4
hours at room temperature. ‘The mixture was then diluted with NaHCO1/H;0 and extracted
twice with ethyl acetate. The extracts were washed with brine, dried over MgSQOy, filtered
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indicated conversion to desired products in about a

1:1 ratio of isoners. Adsorbed reaction mxture onto
silica gel and chromatographed eluting with

di chl oronet hane to 10% 15

met hanol / di chl or onet hane/ 0. 5% anmmoni um hydr oxi de.
Fvezopanenzeer e conbi ned to gi ve pure hi gherPORfUSR®36BRT46
and pure |ower Rf isoner: Hi gher Rf product: LC/ MBS

R L N R

Bed (Steeqby far the Bext Sepivithyd: fistherdpuafiction. THAMR (dDRCIHQIHIIU B4

r ' r dyre 25 _1Ln the
¢ RE0), DAL oded 1 AR TR 25 . A2l o,
R (er180,)2c13d6,, 1H) I8 (m, 2H), 199 )m, K1), 089 (m, 3 H, Ut 62(m? 218y Step C
(2.5 nm., 0.032 nol) and hydroxyl am ne- O.sul fonic acid
(3.67 g, 0.0324 nol) , were m xef i H W (15 nmL, O0.83
mol ). After WET rred fomn ‘ dr.sodi um
bi carbonate M 3§ o) was show y added (30
m nutes) by portidn. A so ion of sodium hydrogen
sul fide dlhydrateo?s 3 g, 0.036 nol) in water (25 i,
1.4 nol) was 30 dropw seadded to the above reaction

o A B O SIS

ﬂﬂ?@!‘h@rz'qxothBﬁ -(trifluorpmethiybbenpzamide.N-¢X%-Orad tLER)-pymrdiidin-3-
%‘mﬂﬁb}eth}h% &r‘fﬁdo?&ﬁeﬂ%%e&&hﬁg hycﬁ&ﬁillo‘ﬁ‘ag &%6 h{gaé gﬁit mol) and 5-

hr omat ogr aphy on si'lica gel eluting exane

pygray- Hwno%ﬂwaclcﬁa %%@nﬁ%ne GRURE 035 meneiHsedislvesin
qgﬂ‘se@/ﬁl@r @neth?llumn'ér ., 057 mmol) and sodium triacetoxyborohydride (120

-isot hiazol -5-yl)-1, 4-di oxa-spiro[ 4. 5] decan
mgx‘W mmP wers added pnd themixtugs wap ﬁﬁrmdm YORTFFRRCFRHR QUeArEt. TLC

(r@Jthemx)nv%Sn & vl p?&*ld&gmtagmﬁ 239l hid &rﬂsoﬁfers Adsorbed reaction
- met h othgazole

|
fné’it?ISH ?P%%%ﬁgf@g%#el%ngé'wl&wh@fomz@aﬂm 10%s t er
bﬂmﬁ@l/ﬂichlbfoﬁdtlfaﬁwo % abothiughytioRide. Fractions were combined to give

1, 4-dioxa-S dec 8-one._ (1. 0. nmol ) .
pie pleb 3Pt e ver i joomat Tt R wpieer LB e e ion)
Tiie= 6 Ear M-e) *;TiowietR Eprodst: JtG/MSepositive iahaies172 (). at
-78 C and allowed to warm up overni ght to raoom
tenperature. After quenching with with brine, the

m xture was extracted w tExaipled®7 The organic | ayer
was dried and concentrat ed.

Step A

_Q

N~

3-Methylisothiazole. The title compound was prepared according to the procedures
in the literature (Lucchesini, F.; Picci, N.; Pocci, M.‘, Heterocycles, 1989 , 29,97). At 0 °C, 3-
butyn-2-one (2.5 mL, 0.032 mol) and hydroxylamine-O-sulfonic acid (3.67 g, 0.0324 mol)
were mixed in Water (15 mL, 0.83 mol). After being stirred for 30 min, solid sodium
bicarbonate (3.0 g, 0.036 mol) was slowly added (30 minutes) by portion. A solution of
sodium hydrogen sulfide dihydrate (3.3 g, 0.036 mol) in water (25 mL, 1.4 mol) was

dropwise added to the above reaction mixture. Ice bath was then removed. Stirring was
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15 Chromat ography on silica gel eluting wth
hexane/ EtQAc (1:5 -- 1:1) provided 1.8g (70.6% of
the title compound. M5 (MtH)+ 256. Step CHO N\ S
20

Hydr oxy- 4- (3- net hyl - i sot hi azol - 5-yl ) - cycl ohexanone.
8WP§°%@§‘¥1§/‘I -i sot hi azol - 5- PCT/US2003/037946

yl')-1, 4-di oxa-spiro[ 4. 5] decan-8-ol (0.76 g, 0.0030
odfl nﬁed‘f@xsan&héiq{r‘éﬁq Th@ mt.uﬁErE %yg{uﬁf@c{ it &t Tl{gte)(trac?ggs dtied

ution of 3. drogen chloride 1 n water
arrﬁ_faon%agat%fﬂ @b@matpﬁ@pm 941 surce gelwhémg with pber/heyase (1/Fprovided

1 492 Bﬁ@éhﬂgg&ﬁﬁﬁmpate was added to neutralize the
g@’%( a% Et OAc 25 'was added to extract the product.

The extract was dried and concentrated to give a crude

-skpeduct which was used directly for next step. Step D

O \HO NCF3 NHS O H SqK}7O MD 2004/ 050024

PCT/ US2003/ 037946 I\ :J

N-[2-({(3R)-1-[4- Hydr o8- yl i sot hi azol -5-yl)cy
cl ohexyl ] pyrrolidin- 3-

yl }am no) - 2- oxoet hyl ] -3-(trifl uoronethyl)benzam de.

The $-(3:Methybisphinzol-vpl3-1@rdiparspito[4{Sduani-Bol. het7ne, 0f M of n-

g tighteTo 73 S By TR R bon o Gl &

- 010 mbl)@ Gahydrofuran (15 mL) over a period of 20 min. After bemg stirred for

) 4- r g a %
o ahoed edoprlss kel RIRUELIN: Y R8T b gptto o
mlftwas addgd mthgtlﬁy@) b’élmzrmq:tszmxune was stirred for another 2 hour at-78 °C
and allowed to warm up overnight to room temperature. After quenching with with brine, the
mixture was extracted with EtOAc. The organic layer was dried and concentrated.

Chromatography on silica gel eluting with hexane/EtOAc (1:5 ~ 1:1) provided 1.8g (70 6%)
of the title compound. MS (M+H)"* 256.

Step C

4-Hydroxy-4-(3-methyl-isothiazol-5-yl)-cyclohexanone. 8-(3-Methyl-isothiazol-5-
y1)-1,4-dioxa-spiro[4.5]decan-8-o0l (0.76 g, 0.0030 mol) was dissolved in tetrahydrofuran (10
mL), and a solution of 3.0 M of hydrogen chloride in water (5.0 mL) was added. The mixture
was stirred overnight. Solid potassium carbonate was added to neutralize the acid and EtOAc
was added to extract the product. The extract was dried and concentrated to give a crude

product which was used directly for next step.

Step D

O
HO H
I\ N CF.
WN \n/\N
S o "
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The title conpound was prepared using procedures

anal ogous to those descri bed for Exanple 367. M5
(MrH) + 529. Exanple 369 151 \ HO,N-NCF3 N N H
ol /

N-(2-{[(3R)-1-(4-Hydroxy-4-isothiazol -5-yl cycl ohexyl)p
y Y O10044858028 - y| | ani no} - 2- PCT/US2003/037946
oxoet hyl)-3-(trifluoronethyl)benzam de. The title

b Gt
M)-&o\?qﬁhw-?,-’(q@qom @bppzanmle TheQitld chinp@mnf{was prepared
tfodfRhe Retbr-of el DXinga prbediffelaThiBEds o e RRRRYLAIEY B4, QREEY Iy

%)Fyrrol i di n-3-

}am no) - 2- oxoet hyl ] -3-(trifl uoronet hyl)benzam de.
The - title conpound was prepared 25 in a nmanner
simlar to that for Exanple 282. M5 568 (MtH)+. 171 WO
2004/ 050024 PCT/ US2003/ 08%pl 38xanpl e 371 N O ~HO
,.NeN~ CF3 N No OH

N-[2-({(3R)-1-]4-(2-Cycl opropyl pyri rgdi n-5-yl)-4-hydro
HOdin- H
“|Nf*|||/ubno §%enzani de.

xycycl ohexyl fp
%d 5 par@d f'n nner

3-yl }am no) - 2-
The title conpou

anal ogous to that for Exanple 276. MsS 532 (M+H) +.
Exanple 372 O %HO ..IV- " NCF3 N No [O-H

N ( f-Ng{bﬁégmr-lll}zLﬂ;%;gﬁ&nﬁymisgﬁayﬂ:é- yl cycl ohexyl) py
rrolidin-3- am no} - 2- -
hydroxycycloheny}pyrrolidin-3-yl)amino]-2-oxoethyl}-3-(triﬂuoromethyl)benzamide.

The title compound was prepared using procedures analogous to those described for Example
367. MS (M+H)* 529.

Example 369

¢
HO H
TN\ N CF.
AN N 3
=O-a vy

N-(2-{[(3R)-1-(4-Hydroxy-4-isothiazol-S-ylcyclohexyl)pyrrolidin-3-yl]amino}-2-
oxoethyl)-3-(trifluoromethyl)benzamide. The title compound was prepared using '

procedures analogous to those described for Example 367. MS (M-+H)* 497.

Example 370

( \ HQ N i CF
OO
0

N-[2-({(3R)-1-[4-Hydroxy-4-(4-pyrimidin-2-ylphenyl)cyclohexyl]pyrrolidin-3-
yl}amino)-Z-oxoethyl]-3-(triﬂuoromethyl)benzamide - The title compound was prepared

in @ manner similar to that for Example 282. MS 568 (M-+H)".
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oxoet hyl)-3-(trifuoronethyl)benzam de. The title
conmpound was prepared in a fashion 10 simlar to that
for Exanple 276. ‘M5 492 (M+H) +. PHARMACEUTI CAL

APPLI CATI ONS OF THE COVPOUNDS OF THE | NVENTI ON 15 The
capacity of the novel conmpounds of the invention to
aMt&YeHuIsR4 CCR2 function can be deterni ned WSYYHI08037946
suitabl e screen (e.g., high through-put assay). For
exanpl e, an agent can bexigided in an extracel lular

acidification assay, calciumflux assay, |igand

bi ndi ng assay or chenot axi s assay (gee, for exanple,
Fbsselgesser HO ) vI0|

273(25) : 156 7- 1 é‘é‘/
98/02151). 20 In a pra i a G2 protein

whi ch can be isolated or recorrbl nant ly derived is
used NM(C(BR g4 éﬂ-Cj’cﬂq&bp)Onﬁ'xmﬂnpﬁb’l)%rhyﬂedﬂyvydtﬂleﬁﬂ]pyrrohdm-

;!I'#Z%ﬂl :E,'ec, ng’; opgntll%rogxet%glégenz%r"ﬁgr nﬁ'e &118 ﬁ%??({))m ?t el n.

[frcnaredxranphxmer analogganal thar for Exaliriphd 276 YIS 532 @igrgl | i ng
activity (e.g., activation of a mammalian G protein,
induction of rapid and gEkapgsitent increase in the
concentration of cytosolic free calcium][Cali

cel lular response 25 functlon (e.g.9 stlnulatlon of
chenot axi s or ‘ or i atorllreleage, b

| eukocytes), - . 7170 WY 20 0506

PCT/ US2003/ 037946 | one>enbofi ment , ~a#tonposi t i on
containing a CCR2 protein or variant thereof is

mai nﬂ\h(ll‘{é(dRhMéHydmxglMtpymidazmumthoheiw)pyh‘bmihmgzl]ai'iihﬁ)}-z-

ound
g gﬁ %‘i onh%h%lgﬂun%ﬁgﬁ? compr?grg}sj vas aepaﬁeﬂ oa fashion
Qimtlﬁﬁ%@)@teforeﬁa’@mwﬁéfﬁtMS 49W—d®§ay is a cell-based assay

and cells are used which are 5 stably or transiently
transfected with a vector or expression cassette
havi ng a nucleic acid sequence which encodes the CCR2
receptor. The cells are naintained under condi tions
PARRIACROPICAL. RWIIRATRONS! GFC fifee ©OF
contacted wth an agent un er con tlons appropriate
¥ ng to occur. Binding can be detected using

St an cﬁlé Qaﬂa&?}h&* tﬂU Gvel E¥poufds M MeBnvdnlin &% %?ef CCR2 function

|n |n can be determned relative to a SUI
dsfermingds psing; a pejtable| scxgemh fe-§-+ high thsprehyt pssey. Bor example, an

H@H@faﬂ Betebtb Gl Mtra&ﬁﬁlﬁxadcﬂﬁmﬂu&hﬁsiye &ﬁc@ﬁrﬁ? FﬂuQ %aP %g&}ﬁ%dm g
inlieu of whole cells. Detection of binding

BOHpIPBXIPBPHEE | BYC &tfeh ot eramlse g Hessleeseary ol >3 Biol. Chem

a2 3: emsby569§p(r1998&,chmb/©5265fmd YT HE/0L3). be | abel ed
fl uorescent, | abel, | abel

:Ms:):] (}g 8?"%%’ ﬁlrssayleﬁggh% gqo \thICf‘liﬁa be fsolatedios }'ecalﬁéfnantly derived is
hied cihing teant bastdek irsfens hetiVitylet R6éicARN Ghratehigtid &L ammalian

CCR2 protein. The specific property can be a binding property (to, for example, a ligand or

inhibitor), a signalling activity (e.g., activation of a mammalian G protein, induction of rapid
and transient increase in the concentration of cytosolic free calcium [Ca™*]i, cellular Tesponse

function (e.g., stimulation of chemotaxis or inflammatory mediator release by leukocytes),
and the like.

172



10

.15_.

20

25°

30

- e

.15 Specific and/ or conpetitive binding can be assessed
- by conpetition or displacenment studies, using
~unl abel ed agent or a ligand as a conpetitor. The CCR2

ant agoni st activity of test agents (e.g., the 3, 4

di substi tut ed pyrrolidi ne conpounds of forrrul al, Il
_0W0I2P04/0§1f02‘t he invention) can be reported as HOITAIS2003/037946
| nh| bitor concentration required for 50% i nhibition

of s eci fi.c bindi.ng i eceptor 2Q
b ndn e 5@@%%@%}3? SIOEHGn SRS Qe el grgaHER Gereg is
mHmtameh emdér dshdidiohs\dniubie ok eaidinge The CORREbMEpor B &m&r:te@l with a

rom n nsity gradient

o QTR bl o @R LB g NS Ly Of 3l
defi Ineuelaae binbochmmd thoiassdy i3qr del-bgsed atsay add aapmre nsed which are
(%l!)lk Eg? @sllésml stf&? d w181?zh 2&30%{)% Ine%:(prtél?spogll c‘njm—ﬁe ﬁvmgeat nuc[elc acid
sgquence fyehigir e@ed&seﬂl@ fCaR2cessptarnThé ebllsdare owgdesingdoundge capdijtions

oS o P TRD Bl 555 iy RS G o
apigoprRBOfor dindingctarrcpie. Bindind saw e \detetted U$ng sta@iagl ted¥niques. For
elem @Qﬁ‘é gﬂeﬁﬁndﬁ/g@a&x%eo&té%rﬁﬁ %mﬁ%' t%bae Llﬁgblﬁ control. fAlso a

etitor or various concentrations
celb\hqg daetipn, sush g2 memprage fracpion,-contamingdhavereptor carale ysed in lieu of
wibRRaliL£d by suitable methods or purchased from
commerci al vendors (Perkin Elnmer, Boston M),
bi ndPrfEctios o€ Pinging or sampiy fEnasen £t hrelstertsd Secily oelaétrqcﬂy For
eﬁém@e tmhdw eﬂgcaiwéia@aemnﬁh.r:&ltaem 19&1 hﬁ% eBt Tabel 3abeﬁnéi|>tope-

1% (bovi.ne serum al bum n) mn at r

00
lfllshﬁé?yaﬂted?@l apf] dheglikey pridpinding: F*}no‘r?sdeaﬂgﬁmﬁ% by fletpeliphat g label.
Sp¥cifiesinarss coiPetitive bifBIHD EAR hsdt¥sell B icOmpdtitibil &t dighlacement studies,
thro%gge%lk%ss f| er fllters Perkin El nmer) which can
plaeAlasEt ioh? g?/%%‘f"?’é’? Fenei mi ne or Phosphate

Buf f Fhe CCBal dnfugonist /A3t M), of 2640 A (224, tE’él'f[4Uﬁéh®&ﬁuit€lBﬁ’ﬁﬁﬁ1dme
PBS

The. filt can_ b insed.with appro te
BEs Brioppitiing BT O BOATE TR 1 Fepr s Y inhibito
d8BcSntrdtive nrequited cfor H0% inhﬁltlamﬂmdb \Caiuekjoofnsbcmﬁdlbualﬂtgl ini tegeptor
l%u%g riﬁsa@%ﬁ%@ﬁ%% gﬁ cl;/ggfg g,l 51g:g'p,oc danl?ﬁ%:'&'}agB ogﬁ rﬂ}ioen{muclear Cells
@BMVEGD mrepered:@m’m fommeat hmnancwholalté@db‘ea detsey reradigdt pemtrifugation. -
%)L«Ial:l?lg E%ﬁbﬁ% S : ngl%éﬁ d%@?%et#(gin&gné§y% ﬁ@{% &thérs) minus the
raacsperifinbinding dfdnsspesific bieding redle&@ddl ag thetAmsyntesf Gp@ﬁll detreted in
Qﬁﬁa g MCP- 1)

{ﬂ@ ﬁo%gei(?%qce %dg?gs%r? utj)ggué:gtqlcf)ﬁ%es human

per i pherhamap PBYCs drseribad abavarcap &k |used inna uiteblglbiniding assay. For
&Q&Sﬁnzdéfm@ Bod,é%%@s Eh 8P Senb 20w 081 ¢8bh M WIQ&EHH‘MCP 1,

free bNEMmlaéﬁd Vitrogen) are incubated with or
Witk Hsutvithops priphelsdt enmapetintl (Ve NIGEol)10r Fptpus TeRacentrations  of

Edhgimﬁcﬁxﬂosb& fEe%{EHeF”I(lﬁﬁléHONIEqu%lb% é&le&a@edpﬁ WGk BRAmethods or
400ul of warnmed |OnM MCP-1 is added to the bottom

- PYehpeRd, frqmy comergia) Yegdory reekin ElmerniéosioniN ). dm bindipe jiartiqes can

B@ﬁerformed in 50 to 250 pul of a binding buffer consisting of 1M HEPES pH 7.2, and 0.1%
BSA (bovine serum albumin), for 30 min.at room temperature. Thé Binding reactions can be
terminated by harvesting the membranes by rapid filtration through glass fiber filters (Perkin
Elmer) which can be presoaked in 0.3% polyethyleneimine or Phosphate Buffered Saline
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. nedi ated by the bind
agimafs

DMEM added. ‘An 8 micron nenbrane filter (Neuro Probe)
is place on top and the chanber |id is closed. Cells
are then added to the holes in the chanmber |id which
are associated with the chanber wells bel ow the

* filter menbrane: The whol e chanber .is. incubated at

3‘7@20045%"% C02 for 30 minutes. The cells aPET/URRINEI037946
aspirated off, the chanber |id opened, and the filter

noyve Th p of the filter_js washed 3 . .
ORI EUE: SR RS | LRNEREd 8 s o
M Nh€leor PBS, ahen diied,exld @edansduait BEBbud gﬁﬁédéﬁﬁ\&btca@é H&&'Iqll_rrx]ed by

qnE counted by m croscopy e
cos&glé% on(aS(‘}m o 4 F?)‘fmc\ﬂ@%lgn E(%’?e\'})e as background and are
su btmmdxty ofr compainkds toantagsSnize ADCRD At cmom@r&ydecbﬁﬂmb&m a

RS0 SRR D9 S b i35 e,
hmt mgombisant c¢ls drliwlamdndolls whicheeples CORI afdl wHdgrza TR Dligand-

; bat MR- & trol | | When th
BSOS ol O 0 18, A By
mepenyickear defis; dna mdlﬁhdaBeyden Chémber Werro Peobgle 600, Qib(vdlls in serum
ﬁge Qﬂv[ﬂl\@ uﬁﬁﬁl{fn \ﬁgggeﬁﬁm xnch%t&hll%ﬁpér%é%gutﬁesﬁﬁ tors and W

oun s of the 1'nvention have | e ran aérmedto
3?)10 alishemotpogs ammr Yoo Peabe) is alzs plawarmedn o0 os mfmadhwnM
MOV ER ARBd & Be BOHH e EBESH zﬁlowéls 1Bl nﬁ%%be @o%ﬁ[%l which has

human, but can al so be other ma S suc

D¥iMgfdedy Ancimicrn megtbenp Alten(Nevie rabehis place e top dwhibs tliapber
- -haliH d6e8. CBlsOre thg@ﬂﬁed fahShodnd tﬂeh:%ax!nbéf%h wt&&raﬁée%%ci%d%m

cows, sheep, pigs, horses,
Ol S A e gtanca s vivlo hrghur sdersbhgn Sl 3%
Cohefot BO(ﬁﬁnu_teIh Q‘héTBdI[ET&Je thenORpiefled dff‘ tﬂeh’.‘?mm%; ﬂ@gﬁengf ahd'he filter
i nventio nal e or. fenal e,
SRR TN TP 0oL Mo Ao FURchTB Bl FIS RS fis bottom is et
ugtesiheé d Theltiler isctimtrien ehd mhmlmgﬁte}&ﬁﬁ stdth SNERAYP 8i€rs are

AR By L L R A L

ﬁptmllapbm | Amthgopisegotency canéaealmtiﬂhedlmlabﬁlpﬁh@ the&ﬁiﬂﬂbelt of@Ell that

0 t hat icit the bi i cal
HL testgl ca@t?0%3%§% ofwez1S tw:ﬁécskf uceon nlafif*%tﬁ?o g’é‘g‘i‘ff cells
Wmms%@mchamygtlmmcmhcmbl wellshuman t hat | s
bei nmﬁ){hgmndﬁé Kfﬁn{)t@aﬁ%lﬁg l’the CXI% oeurnldsn 0 a0

doctor or ot nicl an QpAunCe. the&)rrés%énvcnnonhave-

- IEHarthe sRsmefabew 9i0dite pleaub 800 Wl\ff)hbrdipemuls:awﬁfyﬁ ¢iet dompounds of

R TRHARESh hRe IEI08h 1@ rilps @Pzﬁgutfl%) aﬁfﬁgﬁqbp 3111\51# ch as

rheumatoid arthritis. er apeut | fective
ampu ke emposnds of terisyentign ars admimtisteserbioatmammat fsuehess 2l Human, but

chifalbd1Be bt pimtoh A susf as%eam?ﬁal ff‘pﬂe@d vetel?ﬁ%rg hRGERRCS 6 d domestic

eg, I ne a rec ep
(58 defpcytsy and the bk cfﬁmv\ﬁﬂtuﬁala(e FH cowmsheenspies hamcesdand the

1ike) Ahd AV sk ) bnin@IH (DL Vb8, thiBE MinbATRRY, 2L ﬂfce)afﬁ Qgﬂ&haﬁ reated -
T¥ i cal %xafnﬁl es of such processes I ncl eu

i *Sa meihg £ dRYERtPn g 13 Pagmal, majer arfemales in whem anedylation of
chdifiokine receptor activity is desired. The term modulation is intended to encompass

antagonism, agonism, partial antagonism and/or partial agonism.

In the present specification, the term therapeutically effective amount means the

amount of the subject compouhd that will elicit the biological or medical response of a tissue,
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concentration of intracellular free calcium[Ca2+]i

and granul e rel ease of proinflanmmtory 10 nedi ators.
Alternatively, a therapeutically effective anount of a
conmpound is the quantity required to.achieve a
desired therapeutic and/or prophylactic effect, such
a¥oi0s92ht which results in the preventi FETAIB2007032046
decrease in the synptons associated with a disease

s Qihidia 6 0 e 2
W@Q 2B 6r Miriah tAPRHERAR Jgﬂyllf}pﬁg FeSedtdhEr W tgnngn O]mealﬁﬁ,élﬂctor

2 cﬁtl on. Additional di seases or condl I ons
6? 8tt Bf'%pecies which can be treated with' 15. the

i nhi Dhd 6rids 6DEe inveRion apf diidi‘ra
fe;%{nC({li odr?hg)? %‘[ﬂ? i nvention, Ell nc ,ﬁ%{r&%ﬁgg &fec?ve atoounts to
et sae £ cxapRls sHThaY HFymaspid arrthréusg&‘ thertbantioally sffectite amount of
acmmpotlrldon ghat amhudmﬁ@ rds@1%0in R RAhivitdh PO & mdlk SE ant%sﬁocesscs
aed L)l ggg g |c rhinitis, hypersensitivi
ung n R ?}glixet o3 {eyept%@WQJR% In a subject with a
d&g@fb a@pdlz_atéq \mth:z&)bﬂraﬂt I&Jk&y(e&etﬁulméﬂeﬁdd/o? aﬁi)(rﬁ‘tgfnoﬁﬁ)cal examples of
s (%s%pgcgshcls lir'xcfu gn‘?#rmnel as (e.qg, Loeffl er's syndrone,
gocgses, dnc) ﬁl 6 PGYLe Bllt% n}néegnn @%qa%ﬂapqlqpt increases in the
:Eggmaupn of nragpllplaShred eading [@@*}il)éﬁkﬂ'gﬁg@é reléhed @ﬁ’ 1nh)(tﬂ§1atory
I nte un I Seases
Q?o&sc' %fé%n%ﬁ\)a/e X therarg)uﬁxt}?s.ﬁ%ﬁ;ecpy%% ng; of 6|corp1[qgnd 1s the quantity
r%%lsrgt‘ioattsledre\m db:hred Hretapedttioiadd/ar frbybylat s, cfﬁbtsitﬁﬁfh§an| AR which
I&M E}P%t ﬁé%ﬁuonaQJ(XJ' %S(Iie%%r Scpon l I t ! S ?(t§late6rwlth a disease -

sclerosi s S syn

agpapipted Wity d@mt@kocs@estcemnnenammwtamm@l or

hy pef\@(ﬁ@ﬁiaf dlye'ageﬁ 1{ SonBROR%E uxggnuoq ﬁ%{ﬁ%{:(g?s W qa.g b%treated with’

penicillin, osporlns €osl '
e ipkipighre oﬂﬂ}@d‘ﬂ@fﬁ plechemefuing necﬁptoofun%)nmrﬁ the divieitidneficlude, but are . -

nbf [kcARs) %Hardrr%ﬁff&r ﬁﬁ:llg{kg:hs%.la%g c%ﬁdm nléltnqcl%resg%ratery allergic -

di seases, such as rheunato

- dP3RY PYch 25 gt Yleesics éP@ﬂ?)ShY@GfSWQtﬂémlmg Idwpasss hypersensitivity

pﬂét&ﬁdﬂﬂi@’ﬁécﬁﬁﬂﬁuhc@éﬂﬁﬁﬂﬁgﬁ lg3 WEAFEYhdromb) \é@s’iﬁo%:ﬁhg gr?eg:&rtomas (e.g.

bet e dr | oper ul.onephritis, autol nmune
ﬁl T sym 8[8%, é:gggu: eosgﬁxogmhc lpg?wqab ,q,os(x@pglhc faswtls (e.g., Shulman’s
swdamqgj adidyad-typd nypdriradite iy ehrébd a0 LAk t gﬁbﬁ r
glrmo igsust}ﬁosﬁ%l steasyg tl nf | amétdésr%%hi e idiopathic
PRiORATY o EIbROSI pr ?fﬁ?f"aéeddl‘@g‘asféewl%l ¥Hyigs,| gystemic lupus
eyGentaiosys, &(kyl‘bﬁlﬁglﬁbph@ﬁih& hsyapaic Rtie®sis, 35detn@AGHdiBine, pol myositis
cel |l .medi ated psori asis) nd

ncl udi n
P IR ?S“QSQ/ s A RUST e Re b RRorer grozlorgion c.c.
tcatp@ppléhmi erepildstdrins), @biissphilie-niyarpiAgindrd@) B8 itd ithe ingestion of

'cant%dnﬁngt%ﬁe rﬁz%t}é@%ﬁ Uinsl.ettI s%:mg ag%gief Pagfgu(ﬁ}néé;&gﬁgﬁgf ;ﬁg eag lrjhseumatoxd

apyriisi phasiatie eslmls,pimlhlplb fcies@sis] syskemi€ APRS leByth¥indatdsus, myasthema
g{‘a%fékﬁGéﬁSlg oﬁéalf &L g{e?t I c?ngeru onet etgﬁzli(l{lﬁﬂnﬂggpq (gkﬂ%ghhs Behc?t s disease;

I Seases Oor con ns n

gra\fitf mﬁﬁm (77 n;etwmiwxoa)r endhmntgeauogﬁéﬁ Mfec@dnOd! Bal@edus-host
dB ggé %%ﬁfagﬁ' gé“\@el e@ gl?c Eé%gff%?ﬁsgnar}dn Jullcj?rﬁtlve colitis;

including, b not
S%ﬁ“ﬁﬂf’@'g’éqpéﬂ‘(?ﬁl g:lerodegg:t ewosass (mcémdl@ -dal nmédddtal i Ipﬁ‘onasm) and

ifTRnGERY 8érRitosds Xh&kés% ée?xq fs‘dectz%i % OEX: ({erma%tlh zﬁlexpglc contact

shock endot oxi ¢
defaaH SFiFErs %UIIWN@E cmmesﬁuta@gﬂu&%d thepkrdensitRony Mascalitis);

ebsinophili® fnybditis, 8sinbi8lid AYEGRL: cgﬁbe&%thq&kocyte infiltration of the skin or

- organs. Other diseases or conditions in which undesirable inflammatory responses are to be
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5 adm nistered in such oral dosage forns as tablets,
capsul es (each of which includes sustained release or
timed rel ease fornulations), pills, powders, granul es,
elixirs, tinctures, suspensions, syrups, and

enmul sions. They nmay al so be admnistered in

i MO2AWORYes (bol us or infusion), intraperi tPEHA1003/037946
subcut aneous, or intranuscul ar for m all using dosage -
lrrh i3 NPbd R ching! ﬁgsn%t B4 W, NAKSE rburd Nyeddcterosi,
armaceutical "arts. T can n I ster al on

rébmlosm ceytainehematojogd tnhhmn%mmmeem@wewomlta (e.g. septlc shock,

eRIVSTBREU, IpEBn sﬁﬁsra&ﬁm%ﬁk,&%ed on the basis of the
chosen route my adm ni stration and standard

phar Fifc eempogpds preemiadein Fomupodadle of dHi ofether Byventigp can be
aGRIRAINS siRh ofd] BosRESRRA as by Edpefles\eich of qucﬁ Mﬁ& sustained

vary dependi ng upon known factors, such

Telens? PRtiTerdyelenst ormpations) pitls. oy dess, granylpss elyalisttm@mregr suspensions,
sfApd] tand @ﬁul‘slbﬁsb TARORa P Bdo b dlBinfferedCH lﬁﬁ'ﬁ&foﬂ& |(l§Uihs drfiffusion),

netabolic stability, rate of excretion
intEAREFitAReel Stpoutanequs, @h@Fﬁmwularcior%ﬁ"otrS%rﬁafageg?fﬁém knpign to

: tﬁd@@%f%‘idma@ﬂ &kill i %he bﬁ@inadauudnsdwarhey G Gk tab@histédéialone, but

f the reci |ent the nature and extent of the
W‘%{ #iministergd gyith 4 ghrEmacetinal Fﬂlf’é%ftSﬁ’éﬁ’?‘§e basts of the

. choseq uﬁxmy amﬁmts&aahrmmtandh:h@h&pﬁeduﬁm pragti¢ke of

adm nj ratlon r enal nd. hepatic. functi t he

S0 B asBietroPimet BE oyl BB B Reind b i W oP bouks vary
de@érﬂfnlg racn lmown ¢aerory] eick asmha phamnstofyramia chiarctetisdics of the particular
a%fgf && {tsy nexo %nt Of nn{sﬁa’uo ,rtée gtlgécﬁxd f%ﬂ?xﬁ@r S ee?r:}lte?ufr%tion, drug -
ccdmbmanlm aﬂcb fengthiof Iactton e tthme ncbmposmah deepeagsy ageGeaxe hedlthymedical

S5 R 195 R0, ARG Mk DU b 5 o
gutenou@mt,ttbe frepeneygsikipatient dbiy speeifig hwute pf edmeinigisitipn, the
%ﬁ&l%@ Hcg:a@pﬁHEUOg O(P 911: gagenl- Qagd tﬂgg:{eklgadQ:fffcaog%h%IQNr vefefinarian
nost prefer bet ween about
@?g/%@mawandmsmhﬁthw&ﬁwws@ of thealrygyequissd & prpyeal counter, or
gasese Woér'essro?ﬂ\g Sl MisBRBMUbr Whidh &Qtrdehe RROAEsad0

nmg/ kg/ m nute during a constant rate infusion. For oral

admi rieaprly, thelaily ?Fél dogageBbeach PG ingrediep @hemyuspd {pr the indicated
eﬂf&w Af0kah g ehiRed Mol @6061&@@0%@1@@5@0@ Reight, ?ret@amﬁmw

rans__ of the active ingredi rtic

-ibqgt 0 ldo lg(bm@lkg PEbesly thper &Y, @ng g)estd)re lbget‘fm a@out 0.1to

1) Qngﬂq day de qhtrazéﬁusouse3@9 nfdst 151’9[@11&1 d&@sﬂwm raﬁQer&n about 0.1 to
750 and 1000. 0 mi| | i g

bt J0 P‘ﬁ%ﬁ’éﬂ‘?‘%ﬁw fopsg. & ?Pé’“@%ﬁ‘f IR d’f Lﬂgﬁ n@cwmafrauon the
E&ﬁpdémsm ﬁrefeiabg pi@ide@ it thé forid ©f tabRRlcestainidd 1.0he 1000 rmlhg:rams

B RRaHBE Fefont B Snfo0is® pEPBTafb dagt Py 1500

Q00 @R50.d 530010, 4600, ISD&D,GB(D 0l, VlSOEﬂ‘JIBO@G 90010, aldsWO0.6 milligrams of the

n|nt orm

K| t Qp use. of
g%-}vfélgﬁr ed?elnﬁgolrg}? sgrgllp ma c a JUS en(t) r(;)f th ado% Fans% Ipatuint % be treated.

belt@spounrs inmy be a@msd&reﬁ&h a r@knem gb dttehemes pah day, preferably once or

I‘%E‘l’ Sfred in the. formof a transdermal delivery
m the dosage 176 WO 2004/ 050024 \
PCT | USHO OBN8ird3 45 the instant invention -can also be adnnmstered in intranasal form

via topical use of suitable intranasal vehicles, or via transdermal routes using transdermal

skin patches. When administered in the form of a transdermal delivery system, the dosage
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c adninistration-will, of course, be continuous rather
than intermttent throughout the dosage reginen. The
compounds of the invention are typically adm nistered
in adm xture with suitable pharmaceutical diluents,
ex0|?|ents or carriers (collectively referred to
heY@r494880245 phar maceuti cal carriers) suit abPGI/US2003/037946
selected with respect to the i ntended f or m of
m%ﬁw at or al ets, capsul es
elixirs, S)}ir gggo%%% ‘l?nhlmok‘%mﬂ’é?ﬁ %dﬂ@?&#ﬂh?ﬁ%ﬁl‘wt the dosage
fé@ﬁ’@@ntl onal pharmaceutical practices. For inst ance
for aphaloRRdhdii i.n the formof a tablet
capsul e, ontg,f%e aé’?%y runare tgﬁpalﬁ'earq{m sé?l“o‘@ ﬁ&&h suitable
Rhiafaceysicer dlluenhomxmmcnt@ oph earriers e (tolledildly Regeet &b rein as
iraidoouidll SREK] Gl g Larch,, sucr
tg | ucose, methy ‘ﬁj&ﬁkggg whéh “L' egmﬁn s“tteél a'f’ of adinistration,

Pty g3l Lﬁ"hkﬁh GSR?PI’&% @lixigsa Ismmsmnsluhé bke ,andmmsusthﬂﬂ with conventional

cb¥caldRMudebe | i ke. For oral adm nistration in
iquid form the oral drug conponents can . be
BRI faf PRl adipinisiration indhe fawi of a tableaonmemsule] dﬂ| dcyive drug

@BHORna kAL bé REhbin&PWith Gh HAC tﬂoﬁﬁxﬁt rﬂﬁj}ﬁlac 9&%? aacegtable inert

water, and_the like. Additiona when
CaHYE e%%lhlai/ lactoss, t siasehe SpeTPRGe iglcogey meiﬁo/hmlbﬂose magnesmm stearate,

dﬂtaﬁdnﬂh @BsPlatd) Galei @8 Rhfate, InanFH s%ﬁ:lltgfdnﬁ%e %?Qdﬂlﬂ%gaUOn
l&qu&ggr orated into the m xture. Suitab I nders

dgig| campRnenty €A combiaed V@@clm}'asral non-toxic,
Iglamzaamcﬂry Rcbpaﬂileoﬁﬁrt Gaftfel sEME RS BMEH0D, gIPRFdIS FhtePNMd the like.
gg{(ﬂ 31{1 h%fd as acacia, .trag acant h, or sodi um
X W Bsb‘ﬁé FelesETsEd THirkle @mdﬁél lplricAyts diintegrating agents,
rgldycolohug a@mesan a0 Ghe ind6rpbriatea intd: tHe ki £BR! SuitdSI6 Bintidts dREEstarch,
ude, sodi u oI eate, sodium stearate,

de?a%ﬁ e%zluhram sél & ?uﬁk‘ & BWEHP o éﬁ%af‘g" SWRRANER BatElAng synthetic

gmd;l such a:hicadfla,dﬂga(ﬁﬁtﬁ atGoliibm d1pikate, dﬁ-b%kﬁﬁéﬁ@llééll&lﬁé Folyethylene
ose

tation, starch,-nmethyl cel
%gcco Wa%gsn taréé] Bl Leltke l;glﬂfwgnusaﬁm thgﬁaddqsﬁgg fpxlfnksemcquloesodmm oleate
Ldvpuiracte, olagiesiempteametodiuny ikoats) seiafin @detf, Bdium chloride, and

@E ?Xé qﬁﬁnt&%at?xs ri‘rl’b’ udg,:] E]I;]hout rgﬁ%{orolr ?T?{Ffr’ giFS}YF 3eﬁlugyg% iangregontomte,

xaathge sumiabndithe likar vesi cl es, and- mJI tilanellar

vesi forne om a riet

phosg:lllglg?médg (ﬂ‘sog %ﬁme%@rg gR'gntmnhcaP als : %rfmd% t8 ézrpﬂi\{%%tge form
Sfrlipetraepielivarriystems) supless Snﬁlﬂemdamdtau nebElesf latgh onqlmme:ntesxclcs

éﬂﬂ"rﬁxﬂﬁl‘aﬂ@lﬂé’su@éssﬂlp&%m‘ég URl R, }% tdlrl"ro%? L %?ne? gfo hY)sp oﬁa%se such

as targetable drug carriers. ale

BEROESTG ﬁmlwo@h@oswh@mchobwol yIer,

p0| y I’Dhg CoRYIRhAVF |tl'f@5‘§r£k@§tr1weﬂfforpﬁxaf Ql@(pf))é coupled with soluble polymers
r oxyet hyl aspart am depheno

%o It%g‘%‘lb [9Bi8e 63Fiere- Suthy Polymees §%rbanhtdqt palyvinylpyrrolidone, pyran

bIffinkR Ybiyh 1mEtHid:

N s et T POk

‘Pfu Bl ghylgnipride palysiae subsiiusd, withnpalmiteyd viesigues o umtheitherd, the

doplpoamsie o@ftheapresdﬁtlwvenﬁ&f m8Y 88RbStedA8! YIRS b Bloﬂggﬂgiable polymers

I
gu}/% Xc%xcvmo controlled release of a drug, for example, polylactic acid, polyglycolic

acid, copolymers of polylactic and polyglycolic acid, polyepsilon caprolactone, polyhydroxy
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acid, copolyners of polylactic and polyglycolic acid,
pol yepsi-l on caprol actone, pol yhydroxy 177 WD

2004/ 050024 PCT/ US2003/ 037946 butyric acid,

pol yort hoesters, polyacetals, polydi hydropyrans, and
crosslinked or anphipathic block copol yners of
hyYer289&50924 Dosage forms for the conpounds ofPCtl‘lrU§2003/037946
i nvention suitable for adn1n|strat|on may contain

bﬁtgg%cch ?&8 %séenq]% lplofg?cr %g; s g@é(% 1 0 0 (Lr{):lﬁi élgrcﬁ)r gxl;phipathic

bbhlammb'emsméhydmgghpo& tions the act | ve ingredient wll

BN S AR S S S e
censdp deomt dbowt. 0. CaliBipiam maqcbsuﬂ H® mﬂlrgraaﬂlssﬁ dﬂ&vwﬁ)@ﬂdﬁﬁt per dosage
uﬁi@siﬁl% mﬁa}%c%galmggs a1 TN ac{l] & RGhd; Cél% Wélk 8'%5‘“%‘“ y be prescnt in

carriers, suc actr'es
a% élFllet fsabowt &5-955t bwsghtrbag:des |th¢m>talstemt aft the cHApREItibIe

e cdoified S| be used
ke e P robE e s IS B ARy R Pgnenve

- Ingradienbandanoyidared G?r@@FSa%lCE @s laglosme dtarch] @lslese (mtivatisves, Indghesium

stﬂir@fé' AQrit adid, 50 el HKE O$ISilhLHRRASE 2 be R f&%ﬁk% coﬁxgressed Sblets.

ri od of hours. Conpressed tablets can
8 %‘B‘S &7d $appylss cam e anapvfagrarst ag piptainagd rmmdmmm@ram for

coitib@GireltRe of ﬁi@lh@z{tlofl foRER & B&uﬂt Jf%@xlg eé(ﬁnqrﬁsgéd &BLE" Iaff’ be sugar

co% %ﬂfﬂor sel ective disintegration in
| PN SR e aesk Ay Lrpleappnd st ndprotertahe teblet e hgromghere,

of @fterizicaitedidfieictie @inteRatdngy the 2o AR @ &l Or i ng and
15 f vor| na to#oncr ase _patient accept ance.

Gene s2§° kg5 0el ggiminisigation they camersgninscoloring and
fﬁmgmﬁcré@bpﬁﬁﬁtfa):cep&ﬂ& rel ated sugar solutions and

gl yc ne gl ycol or polyethyl ene '
gl ycg' 5T a?'ewegeurl t 3 g @X g’r §q“°PBSrd°[‘5§ 258 ﬁ&lé‘f"é‘l‘) and related sugar
. Sgleillcmsmom gly0<$0$lmh laf)p&pf'laie gl?dfoe of ﬁcﬂ;’zﬁthy@dﬂmgl'yc&ﬁ farel dufldible carriers

t bl | t h t

&I | 4 r? : Iu&%ﬂl St»a ons I?r a;&relnlt ﬁ? m,glgsérat?cgl pro Fbl yfe co%t%ml 2\1/ (\aﬂater
sﬂg@lg §gla|of/ thepastifee mgﬁﬂleau treitebte embiliZng bgexisdadd TOneR€LARY,Sbuffer
ShEhaS m of.. ascor bl c
SaCI ced! Aﬁ%huer gbzl nlgjs fgl?ﬁlgag rrgclggrlég)lsuar% ({“ﬂ’? gB]Ifée or ascor ic acid,
eitheg B‘OP? FicApbiagd aresvitahlesstabilizang ageres. Alsonkal aa¢tidicanid ahd 8s salts
afidlsb&ium 5T 4 0Kl WA GRT enteral
solsut l|ugns can conttrgll;)n'&MtF'Iietélrg\l;el \g/(gl%tllo\k}gga" g‘%{ i pLeservatives, such as
DE ARG N HHoridn| dratsd et prppyl-paraben, ppwhy thlpabwbeh, Suitable

a@d’llh&l QatHeAN Qe déb’ﬁﬁe@blne Rel MMCMrﬂl&@{m%ﬁrSrcfegges Mack

i\’/@e fe cribed in Rem ngton's Phar maceut

PR ¢ EHIdATY referepesriont nathgﬁdﬁa%aharmaem@g:ence t ext

in tiee fhafhadetital REAPSBEAL GPMe 1603&109 r%s%%t form of oil-in-
CO”pOSlth%a%Of the i nvention may eint e%rm

W3 BPPISIORs. Ll il Bhas S srrsveETeble gil f9r ramsle oling oiber aachis oil,

ov e gﬁteﬁib big, fod dxa.mfﬂ@ ﬂxgﬁ& phBtR (9 |nh¥t§re§bfl th&E S%Et@lﬁg' l;:rﬁulgﬁ')lmg agents
i or exanp i qui d par af f

mmy xtfe ?aggﬁ@f‘”f‘ﬂ’é% g“féhuff’hs’fa@méﬁva%uamang a@eﬁpsacamwabeauy-
opa@uttiireaphoypheides! roi. agngw@,y be&, IRURAPIA SR FGRARIaPeRrs derived

[ ca
fr%HlnﬁaIty 298 anH%e)hto hydnAes yfor example sorbitan monooleate, and condensation

products of the said partial esters with ethylene oxide, for example polyoxyethylene sorbitan

monooleate. The emulsions may also contain sweetening and flavoring agents.
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30 occurr i ng phosphati des, for-exanple soy bean,

l ecithin, and esters or partial esters derived from
fatty acids and hexitol anhydrides, for exanple

sorbitan nonool eate, and condensation products of the
said partial esters with ethyl ene oxide, for exanple
pNAHIYERY | ene sorbitan nonool eate. The erROTHiSRNM%/037946
may al so contain sweetening and flavoring agents. 178

VO 29R44Dnfd0ndt &7 3/ 037946 = The coppounds of the
present inventi ogé_‘rgggeglpénge?ﬁém%%Os]?ee?‘lé‘amﬁ‘ﬁfetih’é theofiorm of

fgpoélﬁpajp_bgar sl eémm_mgjaﬁmfahe érdgi Thiesd codiposifiotfcat BE prepared by
kiag- thd RSL vERANROSY; Gap.he prepared . by. mxin _

t he dr ug Wit h a sﬁillt!z)alglnlzonnow- I%r‘lg)c1 ﬁnngqB‘%v:l‘Spls%'fﬁ at ordinary

ItRpeEauressbu diapid aittheorediah emperatienper witluthesfob ek il the Geddim to

rtlbRe fhe afud! Suck PReHATk Wt i ] .therefore nmelt in the
rectumto 5 re ease_et ﬁ@aggélﬁ%&%m el el"%?%"%ﬁ% are .
coc OEZ?E;%% Psegfcgé%l Ygﬂ%@fﬁsgﬁwmgf QE ﬁlgjﬁlegﬁigfﬂ, 6@, containing

thiSedmp the it fiVemti . C
uzrgensi ons, etc., containi ngp?gyte?ie&scgnpiéﬂ?fa’sm@faltall@ca“‘m Is -

alsie Bleani fo inplydaths s of meuth washey andl garsiesused her ei n, -

t opi Tid phafiplobiibll Rhpbsitiond a5 @ rIRAIM ofltfe HRGLIME, Lhe us

ol IQTS%L(I#h @;ashes, and gar gl es. The %arerrgceeﬂtjllng%ﬂuon may Turther
CBRFS ST BRerstfigallyechvsgomppunds #hish asovsuallynapeli¢d ionhenesgtment

of the iabmye mediibned pAhdiSEcaOEdaditiohdIer apeutical |y active

conmppunds .which are usually applied in the treatnent

of tﬁg "RBEE B o AR AR B8] d@’?%&“lformﬁnéﬁrt admigistration of the

cReprupssenftiag invantios efne idkaib@aesidweal dosage-forms for
adm ni stration of the conpounds of this invention can
be illustrated as follows: 15 Capsules A |arge nunber

of unit capsules can be pCepateed by. filling standard

A Wese Ry gelatin . capsules each with 50 S
G, 01 HREE S oe o i R Ao i pice har el
CARSPIe} epelawith § nhilitsrepsef poRBered adtivg maregient, 10EMILRARE of Iactose,

28 Riidrafik bt d PONESL U0 st eatate.  Soft Gelatin
Capsgrl es 266,9"5&8%,5“ ure i yﬂzﬁf’c’?"fg\l}%&q% F&H4Fent in a

di gestible oil such aSoftGylatimBapsules cottonseed oil or

ol i V& nftkthre BBYcRIE . i nlect.ed by nmeans of a |
ositive di spi acg%{.ee%?ﬂ%g%p@gﬁib% déleﬁﬁ%}{ 7sr§°¥b(eﬁn ?‘E Coffoagsed oil or

°8é‘f o4t gy qfé’@’ﬂ'feé andigjeeiad hy mgang 6f apdsitivg daplecenfent Pughp into gelatin

t@fvin \§6ft EGMQbRNE corkiBink 2P Sk l.d. he wash and

slgr' d. Taﬁl etg_ 2§0Tagﬁngts%€éﬁ%§€@g6§f edn%ey‘ﬁc"‘édfhe capsules
%‘:’f&?ﬁ‘faﬁlf M Fideedur es so that the dosage unit is 75
mlligranms of active ingredipppt, 0.15 mlligrans of

col lfi [jgl Si %el con dioxide, 4 mlligranms of magnesium
stea ag 8 May B"ICPTTF% P&ﬁ%ﬂvﬁmnoﬁﬂdﬁm yret ¢ thante dosage unit is 75

ngkigtanth 0B &1iveingtelileh) 025 eniMrafis 8F EdhoRiAsiticon dioxide, 4 milligrams of

magnesium Stearate, 250 milligrams of microcrystalline cellulose, 9 milligrams of starch and

75 milligrams of lactose. Appropriate coatings well known to one skilled in the art may be
applied to increase palatability or delay absorption.
Injectable
A parentgral composition suitable for administration by injection may be prepared by
stirring 1.0% by weight of active ingredient in 8% by volume propylene glycol and water.

The solution should be made isotonic with sodium chloride and sterilized.
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‘procedure to evaluate th

75 mlligranms of |actose. Appropriate coatings well
known to one skilled in the art may be applied to

-increase palatability or delay absorption. 30

Injectable A parenteral conposition suitable for
adm ni stration by injection may be prepared by
stWQ 1P4450024 096 by wei ght of active ingredi entPGTPSEIF 46

vol une propyl ene glycol and water. The sol ution

shoul d be made isotoni c Wukhensfgdi UM chl ori de and
st erighi g8ty 1B 0 2004/ 050024 PCT/ US2003/ 037946

_Suspensiion - Anraguadsi be pepared fospraladminstyationsy et dack 5 ml

@riam A men ok finellyi dinidad atdvati ént 5 150- 0 75, .
RfiulbdeNehy mg io? wlgd ?Ct i ve i-,glg?ﬁgﬁi ent, FB%Q%%% SBEPHiethyl
‘car boxymet Ryl o -cer Pue¥a 0-73 £f spibite) soliign, [i$.Be amb@0O 1S, mL. of
guiflin. g of sorbitol solution, U S P., and 0.015 nL of

5 vanillin. Exanple 373 This exanple describes a
éxaé‘ml‘?@cy of CCR2 antagoni sts

for Thif expmplaeseribes b ponaiueitd eadidas int lefficacfbf @@Rﬁ%tagonists for

treeiRht @ theb GBI MG @rthritis can be induced In
rodents by igépictl ng them 10 with type Il collagen in

gr . linnj oot e%%s U%Esbu e SEURS| cgf I9fent groups consisting 15

er. grou | ! -
gle?ﬁnf;ﬂly&g ﬁmqleym]cwq PRt Bep grotip are Gijbagiesub 2 tldhedhdly %ﬂrzﬂdermally

: Vﬁ:ﬂlrmieql ﬁ)ll&é&%lﬁieﬁqh @gﬂ?lgte%{' uﬁ? yrig]glég{; g%c%%%% ggiﬁ?ét @ne series.

eries. of rodents additiona

‘%{ﬂd?'i? wlgitontlly feceiyspehosant bRflewd s@lisPBS)and tveth®S5% ip. at the
initial tserAitiz& A Snldi a¢ AiffeRl) ' t dosing . .
e gyl %S t her eaf t é r. t(}Acg{c,&gg%%gﬂg%él?%%&&o‘g§‘T’°gllcgse’6‘fs cpgsists of
or bups OF™ ByENng different \dpses offitlef GERA tantpanisy(s)ofivdnhéther intra-
POTRRAHY) iratgoetionsl], Shb-Ghtd@Busk, tfamdsBilkA oﬂﬁgi toneal Ly,

b g LA _.sub-cutaneously, |ntra-nuscul ariyy omer mode
% ?%@‘5?%3? i S5 GO0 et Rrenricoiog et i, A
thifdescriesi ofi mtlense marvinig za tposifive . @ddtol koskistsd & LAg ..
mSRfefyhe Bpa%ql_e@fu; ertibz§ .tehi r d(_)se?i ess, g Erp%pég%? ég(’ﬁ‘%th either

serving gs posi t1ve XYL PE the igtipd sapsigizasion g islfferent dosing
sghediflgsalpresfierh ei ther nouse IL-10 i.p., or anti-TNF
nsitjzation, and at

ant i ' [ . the initial s
di f fg'?g‘ﬁtg %fons[‘?’h‘%;edz%m% EREG 31 U S top heesley ¢lepmentrofi syellen joimes or

- PRBn RGBS pomsiwedind dietst IserityoscaleN BidRY Qb RBIER coffirmed by
d

Wl NnkifiNUSoigfs, Paws, and graded on a standar
di sease severity scale. Disease severity is confirned

by M Sublicgtiensalpatental yed pavht japplichttons Antind@hd | aliC &dORS + and
bm?%gig%xig,ret@lﬁgcéﬁ) ah@tereaPRL ﬁe?&sligc%%olrart]% b%drletgl%ncaelirll thgilr Ear?ti?ety for
aﬁ1 purposes. ;

While the many forms of the invention herein disclosed constitute presently preferred
embodiments, many others are possible and further details of the preferred embodiments and
other possible_, embodiments are not to be construed as limitations. It is understood that the
terms used herein are merely descriptive rather than limiting and that various changes many

equivalents may be made without departing from the spirit or scope of the claimed invention.
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25 bi bliographic references cited herein are hereby
i ncorporated by reference in their entirety for al
purposes. While the nmany fornms of the invention herein
di scl osed constitute presently preferred enbodi nments, |OYDWISE
many ot hers are possible and further details of the
preferred enbodi nents and other possible enbodi nents
Q%e not to be construed as limtations. It is
¥&rstood that the 30 terns used herein are nerely
descriptive rather than Iiniting and that vari ous

changes, man S na e. W t hout

depar LAnETPE FReET LR R e SERESE "t he ol ai med

NAY-E(8S,45)- 1-CykBihetyll @HPAMK Givrroldiai islamino } A-oxo¢tind)ahrd
éﬂftth )onwthe group consisting of: N-(2- {

?r 4@5 i E@cwcﬁexyl 4- hydr oxypyrrolidi n-3-yl ]am no}-

R-(DX [, hH)B3¢-2 (] tyloxfy)-loydorekyipyridiidinZayliateno } -2-oxoethyl)-3-

45 (But 2-yn-1-yl oxy) - 1- cycl ohexyl pyrro
¢ﬁﬁumé$é%ﬁﬁmnﬁmn > 2- oxoet hyl ) - 3-

W(24{f(B2149) @yl oxlp e hrz priohehey pyR-o{idin-3f yl J]amino} -2-oxoethyl)-3-

Ben | oxy) - 1- cycl ohexyl pyrrolidi n-3-yl]am
éﬁé%%Pm&%ﬂw’m??m% (trifluoronethyl)benzam de. 181
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