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pulmonary fibrosis, myocarditis, ulcerative colitis, psoriasis, asthma, ulcerative colitis,
nephritis {(nephropathy), multiple sclerosis, lupus, systemic lupus erythematosus, hepatitis,
25  pancreatitis, sarcoidosis, organ transplantation, Crohn's disease, endometriosis, congestive
heart failure, viral meningitis, cerebral infarction, neuropathy, Kawasaki disease, and sepsis
in which tissue infiltration of blood leukocytes, such as monocytes and lymphocytes, play a
major role in the initiation, progression or maintenance of the disease.
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30  pharmaceutical compositions thereof that act via antagonism of the CCR3 receptor.

BACKGROUND OF THE INVENTION
The migration and transport of leukocytes from blood vessels into diseased tissues

appears to be a critical component to the initiation of normal disease-fighting inflammatory



The different classes of |eukocyte cells that are involved in cellular
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inhibitory effect or a therapeutic effect in animal models of rheumatoid arthritis (see for
example Schimmer, R. C,, et al., J. Immunol., 1998, 160, 1466; Schrier, D. J., J. Leukoc.
Biol., 1998, 63, 359; Ogata, H., et al., 1. Pathol., 1997, 182, 106), multiple sclerosis (see for
30  example Karpus, W, I, et al,, J. Leukoc. Biol., 1997, 62, 681), nephritis (see for example
Lloyd, C. M., et al,, J. Exp. Med., 1997, 185, 1371; Wada, T., et al., FASEB J., 1996, 10,
1418), Asthma (see for example Gonzalo, J.-A., et al., J. Exp. Med., 1998, 188, 157; Lukacs,
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Circulation, 1993, 88 (suppl.), [-371), delayed type hypersensitivity (see for example Rand,
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Kuri hara, T. | ... J. EXp. 757;. Bar et al.

J. din. | nveTé’te pu sgﬁdimewe I%%tgat chéimo 1%@8‘%‘? ﬁ\ﬂﬁé EH’% ]g)gl/%f‘t{:rﬁ Y nhi bi t
the bi ndh&ghcpes e bh&%fesw@@ea@@sMs?Endlme&ig{eQmelMcPvAtﬁmtaradftm%& th&g@pt or s,

e.g., chenokine recept of antagoni sts, may be useful har maceuti cal agents

whi ¢l i rinibbiintimatedy ivplved ingthe ihiéatioR megeﬁmwnéglawmancfa iggaseVeEEplY a on t he
target cells

but the prior i t i
3-cycl oaPKOlYm mr%IB rroaﬁd(lﬁmnpe gaséﬁliw\?lasl%g]grso ﬁavﬂg’ %ﬁ% is ngr"ﬁ%tglgl ogi cal

effects. art'ﬁhﬁslpd@iiﬁsisf Asthaiid, oneﬁﬁv@wﬁm@uﬁgsntisi(aéplfmﬂmya,tmultlble stlerogis] on of CCR2
and/ or CCR5 represents an excellent drug ,design approach to the devel opmnent
of phar RWBPHEY BBlosiggayfcardityy, hepatis, pareREHS, SHEOIIATS ARt oHsFa¥ondi ti ons and

di seasesenaéﬁ%béxg st HeofRdai /v%l iGC bdr¥@hl lﬁ%cmc&u@&pa{hgeumt oi d

arthritis, lupus anﬁé@ t her I nflanmat or i séases. The present vention
provl 5destscﬂsa|ltudmesex andasepsimiged fot cxan@éaijn,tBné{ fétel. dAwf J.dadmykDise 1P2% ept or

For egai ngs M RRE Pr &L Bir SR B R Hbenrbe o by habkGoum b oihoui de

chenoki nglldrge et AsthRAPARGQYNHSY, 39,217, Rmmﬁﬂﬁ" rReM eaep! DiendgIdetr@icDr (998,01
treati ng rheumat oi d 25arthr| tits her mai.n object of the invention

is to provil ek Mabepreth& Pe@bﬁbé‘?ﬂa&ﬁ’ﬂa&@&ﬂwg%ﬁﬁﬂfe% H&P%, 448Y- as medi ci nal
agents. f chenoki ne
receptor rmduﬁ“g?g%ga{a{%é %nﬁ'etpgpétfggctcaeg S#‘%sfﬁk%cr!en Fb?%%ée?(?]hg'é@ %glkeofféﬁ]wﬁgg obj ect of
the pr esmmteili-crwghd sevenitmnsnoenphrand-dtenddn prpésid tavyaveediim boyuks Gtendd Marm.
derivati ~the i.nvention,rel.ates Lo nove
compoundrahts 1aedE ORI NR SRt L chiBot S Bl a i e br B6REle 5 1)
further ghhesthafokieedepiopifrin@iuce bl Vitdes lule $igaalt throupih th Rt Rtey namekic
i rrrrunorm ul atory bioactive conpounds and pharmaceut] cal conpgsitions thereof
that act @roaelawég@ﬁgwmpng plscaesERnses cRefgpigrincrease in intracellalyr gdeii onal obj ect
of the inyenkhe gésdiﬁ%?ﬁ‘ lﬁaésl E@rké&é’& @@ré&%%f@élfu% Q&e?f&ﬁ&ﬂo‘(&hle&’es and
their use as nodilators o Ine re

25 degranulation, and promotion of cell migration.

Genes encoding receptors of specific chemokines have been cloned, ahd it is now
known that these receptors are G protein-coupled seven-transmembrane receptors present on
various leukocyte populations. So far, at least five CXC chemokine receptors (CXCR1-
CXCR35) and eight CC chemokine receptors (CCR1-CCR8) have been identitied. For

30 example IL-8 is a ligand for CXCR1} and CXCR2, MIP-1a is that for CCR1 and CCRS, and
MCP-1 is that for CCR2A and CCR2B (for reference, see for example, Holmes, W. E., et al.,
Science 1991, 253, 1278-1280; Murphy P. M., et al., Science, 253, 1280-1283; Neote, K. et
al, Cell, 1993, 72, 415-425; Charo, 1. F., et al., Proc. Natl. Acad, Sci. USA, 1994, 91, 2752-



A still additional object of the invention provides

3-cycl oal kyl am nopyrrolidine derivatives and their use in treating and
preventing atherosclerosis and restenosis. A further object of the

i nventi on pVovidesaisd cycl oal kyl am nopyrrol i di ne deri vat ipegrisadadhodBal r use as
modul ators of the CCR5 receptor tiAnot her main object of the invention

Compos! o7 S THERBDE -Chile PRvEe) AIOBREa e TR (A alRs Isatofor

Q her  olgjoafbagieRd eeamdlemm o@isldméqcawmsﬁm | 199870064811 Lilg4b8 pdisecussed
bel ow. However, it is inportant to note that many addi ti onal émbodi nents of

the present ot AkkdnBiod heBndOo8ed0: 19819500 Rrmsanp bt et pldipdiemigny, B¥ber t hel ess

20 SUMAEY S S Robiotr She SORE Bhie Bt PRERER, AE 30228k gt CCrpounds

of for mbbmreborwddhdt lungQniRhmatheh a¥d B2yiudontd fBindfbn \areystippred&® in CCR1- or
enantio di.as oners, enapti ogﬁrl cg lLy. enriched m xtures, racemc
m xt ur e ?‘Hé‘"r‘%‘b e é?“bdrbg%t al. o} FXP MPd-nB¥ oHids 190 Fictardst- At bk eCligr s,

anmor phOl}l]$ve§(0r1|§§7 tlb@ I R0b), aMbHﬁE%xt&&ﬁro?ﬁfacroﬁﬁég@?%d fofRatidagreof . and
phar maceut i cal | y acceptabl e salts thereof, whérein
atherosclerotic lesion decreased in CCR2- deﬁment mice (see Boring, L., et al., Nature, 1998,
394, 894; Kuziel, W. A., et al., Proc. Natl. Acad. Sci., USA, 1997, 94, 12053; Kurihara, T., et
1o al,J Exp Med., 1997, 186, 1757; Boring, L., et al., J. Clin. Invest., 1997, 100, 2552).
Accordingly, drugs which inhibit the binding of chemokines such as MCP-1 and/or
MIP-1g to these receptors, e.g., chemokine receptor antagonists, may be useful as
pharmaceutical agents which inhibit the action of chemokines such as MCP-1 and/or MIP-
la on the target cells, but the prior art is silent regarding 3-cycloalkylaminopyrrolidine
15 denvatives having such pharmacological effects. The identification of compounds that
modulate the function of CCR2 and/or CCRS5 represents an excellent drug design approach to
the development of pharmacological agents for the treatment of inflammatory conditions and
diseases associated with CCR2 and/or CCRS activation, such as rheumatoid arthritis, lupus

and other inflammatory diseases. The present invention provides solutions to a long felt need

20 in the field of chemokine receptor modulators and antagonists.

OBJECTS OF THE INVENTION
With the foregoing in mind, it is an object of the present invention to provide
chemokine receptor antagonists and chemokine receptor modulators for treating theumatoid
25 arthritits.
Another main object of the invention is to provide chemokine receptor antagonists
and their use as medicinal agents.
An additional object of the invention is to provide chemokine receptor modulators and
~ their use as medicinal agents.
30 A further object of the present invention is to provide 3-cycloalkylaminopyrrolidine
derivatives.
Another object of the invention relates to novel compounds and medical methods of

treatment of inflammation.



constituent variables are provided herein. WD 2005/ 060665PCT/ US2004/ 042321
The instant invention also relates to pharmaceutical conpositions which
conprise anti-inflammatory and/ or i munonodul atory conmpounds of fornula I
and Il as shown above, that act via antagoni smof the CCR2 receptor, (also
known as t h&ONBBA&GEceptor), therefore inhibiting the MNMITOES200e/042321
Chempattractant Protein-1 (MCP-1). 5The instant invention is also directed

t o phar maceut it - whi QPRPLI e ory and/ or

i rmunonodul at%rgt?/}l %Igtﬁrr%g(;oﬁéﬁisbﬁﬁ g*n\ggﬂéﬁopggq%ﬁcﬁ’gﬁa,%ﬂ%{éﬂasﬂ%o#n&qﬁa%%ve, that act via
ant agoni igmueibnicialatCERS odcgive pémpoupdd &d phamwredial doenpvEiRods thereefthairaps

therefore inhibiti t he Monocyte Chenoattractant Protein-1 (MCP-1). The
present YHYERFIEH ¢ h%ngB?d"rCF%feE-ed to conpounds of formula land 11 which are
10 nodul at or sy f4dfddRgl SRRIBKHE v EAGRREVidds WG LRIy RRtnd¥ Boli@RE Ul 10 the
prevention or treatnent of Inflammatory conditi ong and "di seases such as

r heurfat aledvativehnnd their usd dsengiubatats sbsmekinpsweptassi s, atopic dermatitis, | upus

and - ast hma. < The. present invention als escribes conpounds of fornula I
2nd 1T whtoh A FTIPAL T ot Bt R Rt R eRRBy BT RIBE FOTE and are
usef ul i deribitfyep LRVBEIF LS InWeathip! dn@ PrveitingQithordbbleARtTERLO teaBEli tions and
di seases such as rheumatoid arthritis, i c di seases, psoriasis, atopic

/ : ! >, allerg . 5, [
dermatitis, lAuputhenehiccssf thadnvention pravides npelerikytrmisonyrebidipe denvatives
phar maceyt,i R ()(TEI@}Q i onpounds sel ected fromthe group of
f or mul a!dlﬁgr%]ﬁlfs,ggg}r?llgalflh{gﬁﬁé&o t%gégég%lgrrpounds and conpositions in the
prevent i on orAdotleatmendbjei ofithe éasstion provilksShcyCldRkytinenagyimBdinebiepttors 20ar e

i nvol ved. The jnvention further provi.des pharnaceutical c sitions
Compr | < CSEReBHG LTS e P 4O PO Beghos T B VR PRSP and R and ¢ he. use
of thesegeg@pgounds and conpositions in the prevention or treatment of

di seases in which CCR5 chenokine receptors are invol ved. The invention
addi ti onal | y Qthenabipsts and mebpditents of the resend anvenien will berdiscasmedbelow; r heunat oi d
arthriti upus., . ] S er . h I [.Sp: LSt €nosi s,
I mune J ?Os%érvg g;iltsl,s mﬁ%{aﬁ {?3%8 lﬁﬁg#tmar%é%/‘%&éﬁ?%a\ Qﬁﬁ&gmr@r%tﬁﬁgﬁé %’F\e%%\ng 2‘3’%{‘%‘% eof

conprs singdaditbed iatlss bpegificatiusdy neremiadesa fdllheiltdp eistspeabhd/scopd efihe ve anount

of a pharmaceuti cal l((,:619r7pgsi tion containing a conpound according to fornula I
and 11 iHeKARYENHPR 20¢/ PHDSCla®har maceuti cal |y accept abl e exci pi ent, dil uent,

or carrier. The present invention further provides conpositions
conprising a conpound of the invention and a pharnaceutically acceptable
carrier. The present SUMMRARYOF FHFWENVENGIONes net hods of nodul ati ng

ot Vit Y Of g RB e SRRl SOTREL S oF I ARL By 2 d chemokine

receptor wt

20 , R Re
{
6 0
R3 \/\ N JJ\ x /Y\ Z
RZ Al \f
R><| N R
R4 ’
1

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

constituent variables are provided herein.



The present invention further provides nethods of treating a disease

associ ated with expression or activity of a chenokine receptor in a patient
conprising adm nistering to the patient a therapeutically effective anount
of a conpowwal2mbioddess | nventi on. The present i pyepkhgilodssit her
provi des a conpound of Formula | and Il for use in 5therapy. The

pr esent inveﬁéion further provides uge of a conmpound of Formula | or Il for

t he manuf act GPeSPUANYROHPR AR TFatesdp P q{@a?eru@%t*ﬁ fempopiong Wudsempeisnci at ed with -

expr ESSEﬁﬂir@lﬁmgﬂﬁﬁdr}/Eﬁ%fpﬂfnn%ngﬁi%ﬂﬁ]Kﬂ'oﬂecornﬁﬁﬁgdsgf-forkgﬂm%lIrgsqlh% CRI PTI ON The

Instant invention is directed to a conpoun the tormu O RBRT

X-) & R2aboveNiRatiagtyiy ditagpnisns oftha fCR3meseptor, dalsskeveoasshs MG hrecemordy i cal |y

enriche XL ULES,. [ ¢ |1.Smi xtures thereof; ugs, crystalline fornmns,
non- cr y&eé@}f@@%ﬁx@] %‘F%@?i@r{ﬁ?}ﬁﬁ?&gm?aﬁ%m{ ﬁ%c’?eé'&“fl,(%(gﬁ/ tes thereof,

net apol i t es TheheasdtindadoPRalsorigesttd ©PhhimRERRAL M PsiSohd Shichb@hgie: X is
sel ected fromthe group consisting of a bond, aryl, nono or poly substituted

aryl, heUEHERBEIAELY ARler iIBmymempddatost somporrAsaE kand 1L, geshomdar y| , mono or
(F:) glr )l;oz;g[ﬁ}é’ F}%ﬁ%@%@g%{p@mﬁ;p%?gk?g&éﬁﬁg?(alég%ﬁfiw@rals s%g\)f %%lrﬁ ?éeg{rop)lt’ gdsel ected
from t hthegpieoamhitnting tht Mupocfte Chyrgeatiractant ProteinliM@yen, ani de bond, thioani de
B?gg; sulf e p(ojrgs’entkl%:[/é%l%%h is_a%g%ebtea %_lcco}maploiflt\l/és-df f(-)r?rlulfzy { zin%lﬂvh&l are e and a
10 modulators of CCR2 chemokine receptor function and are useful in the prevention or
treatment of inflammatory conditions and discases such as rheumnatoid arthritis, allergic
diseases, psoriasis, atopic dermatitis, lupus and asthma.
The present invention also describes compounds of formula [ and II which are
modulators of CCR5 chemokine receptor function and are useful in the prevention or
15 treatment of inflammatory conditions and diseases such as rheumatoid arthritis, allergic
diseases, psoriasis, atopic dermatitis, lupus and asthma.,
The invention is also provides pharmaceutical compositions comprising compounds
selected from the group of formula I and I1, and the use of these compounds and
compositions in the prevention or treatment of diseases in which CCR2 chemokine receptors
20 are involved.
The invention further provides pharmaceutical compositions comprising compounds
selected from the group of formula I and I1, and the vse of these compounds and
compositions in the prevention or treatmeﬁt of diseases in which CCRS chemokine receptors
are involved.
25 The invention additionally provides a method for the treatment of inflammation,
rheumatoid arthritis, lupus, systemic lupus erythematosus, atherosclerosis, restenosis,
immune disorders, and transplant rejection in a mammal in need thereof comprising
administering to such mammal a therapeutically effective amount of a pharmaceutical
composition containing a compound according to formula I and 1l in admixture with a
30 pharmaceutically acceptable excipient, diluent, or carrier.
The present invention further provides compositions comprising a compound of the -
invention and a pharmaceutically acceptable carrier.
The present invention further provides methods of modulating activity of a chemokine

receptor comprising contacting said chemokine receptor with a compound of the invention.



Zis selected fromthe group consisting of carbocycle, aryl, heterocycle and
het eroaryl, each having 0-3 RE substituents, wherein Rl is independently
selected fromthe group consisting of: halogen, alkyl, alkenyl, alkynyl,

al koxy, cyclic al koxy, heterocyclic al koxy, al koxyal kyl, cyclic al koxyal kyl,
het er ocycl WO HPHEAPAl kyl , al kyl thi oal kyl, cyclic al kyl t PETESR44/042321

het erocyclic alkylthloalkyl t hi oal kyl, nono-, di- or tri-haloal kyl, nono-,
di- or tri-hplo i%mawmowfgnh@rprmelesmds%tﬁhu@upafsk&sefaﬁs%maﬂw Ry frono- or
di -substituted 30am noal kyl, carboxyl, esterified carboxyl, carboxam do,
moNno-  ofXpdéssionles REITE 2 Jwmiskiarmeaotor dae patent eompnsiog admingtermgis thet ut ed

car bamat quona no; or di ubstlt sul f onam de, al kyl sul fonyl,
cyclic g‘ﬁig? astlI}FﬁaB%u 'Icg?%etf‘e)r‘(’)ec%?unﬁoaq Wpsoﬁ?# grd({}? mvﬁ?tiﬂ sul f onyl ,

het er oar yl sulicopykent alvisitichafupbey providys h icompbiand crarF dromyd aRELIfopaYCln C

al kyl carbonyl, aryl carbonyl, heteroaryl carbonyl, thiocarboxam do, cyano,

| eb- %arﬁ@@?ﬁle 5Rwa- het erocycl e, Rl a-aryl and Rwa-heteroaryl, wherein R b’
is H hal og s e, Or
tri-hal oal k?p‘ %“?m" Sition TR, p96v6§Hstur§é|:‘ P%cs’ﬁkﬁg’f‘mcar %1)@%931611‘0&1 the

sul fonanlhnhﬁ"actmrﬁamf:dycamemafocrthecyraatm;ent of discal abwciatedepitindemtdsionsed ect ed
fromthe rou cons stin carbocycl e, heterocycle, aryl, heteroaryl,
aryIaIk?FIHHQ R Pu”arylalkenyl, het eroaryl al kenyl , aryl al kynyl,
10heteroary|a|kyny| aryl am nocar bonyl, heteroaryl am nocar bonyl ,

aryl car boxam do, heteroar | car boxam do, arylureido, heteroaryl ureido,

ar yloxy DEAAEERPLSGRIPTEPN| al koxy, heteroarylalkoxy aryl am no and

het er oaryl a i aryl or heteroaryl is
substltutednugiHﬂﬁn%&ébﬁm§aﬁg?%%ﬁg a P§w?n e%%% ﬁy selected fromthe
group consisting of: hal ogen, alkyl, alkéhyl aIkynyI al koxy, cyclic

al koxy, heterocyclic al koxy, 15 Iko ;ﬁycllc alkoxyalkyl het erocyclic

al koxyal kyl, al kyl t hi oal kyl §Itﬁ|o§1kyl heterocycllc
aIkyIthioaIkyI, hydroxyalkyl, n - 7 or tri- hanaIkyI, nono-, di- or
tri-hal oal koxy, nitro, am noR’ g -substituted am no, nono- or

di - substituted am noal kyl anlndwarb nyl, nono- or di-substituted

am nocar bonyl, cyclic anlnocarbonyl anlnosulfonyl nono- or di-substituted
am nosul fonyl, al kyl car bonyl cycllc %Ikylcarbonyl 20het erocyclic

al kyl carpopy qts%ﬁé’r]tﬁﬁlregoﬂi}’i&tercgﬁéﬁré%@ﬁﬂdn%fc@lﬁnéﬂrmhécp&mfﬁres ahdexlisul fonyl,
cyclic al kyl'sul fonyl, héterocyclic al kyl sul fonyl, aryl sul'fonyl,

het ¢f oamyxtans therepf, ,praﬁamgso&wtalbnefnrm, mstcerstallmdomsc mmhom faunisd

alkylca bon m car nlno eroc

21 ko1 caPgenyisBik b meSHE me Bl IR FTEP e BRI 0, cyano,
aryl al kyheretaet er oaryl al kyl aryloxyalkyl heteroaryloxyalkyl

aryl t hi oal kyl , heteroarylthloalkyl 750arbanate mono- or di-substituted

car bamat e, @‘I‘%ﬁe@%ﬁ&oyﬂhé rqup ca%%ans@%b%u , BEYh TRgng|oT RAkY SEPSsinfet avloar yI |
\Ahere' NhdRBeicte, ono Bﬁb&g@%su{aﬁed RES9e dlenﬂé'f@oar I m@ho %Hflﬁ& g&a&ﬁ&a g,gam no, mono-,

- or trr-halodalk koxy, nono-, or tftri-hal oal koxy, roxyalkyl
aI k@@(yahdetgnbaryhmnboalcwmonomnpnly substifuted whbbistcs, eatl @R°Ra) \id;drqm aaﬂ{ﬁox am de,

| f d nd tly selected f
The oroup ot sbrgop sRERm B Rin St nger B, TG s ogRon, G

car boxXyhmjdedbed, ifhib2side BoRD ¥MtonasalcDGE AFOMNE NOAOSAIRAS Lilkyt@dlkgRr boxam de,
and N, N—dlsubstrtuted car boxani de, cyano, aIkyI aIkenyI al kynyl ,

cycl oal R¥iMe, andd weas kenyl , al koxy, thioal kyl, nono-, di- or tri- hanaIkyI
hal ogen, aryjy 1@3@0{33%&0@5 gllo’up%’ﬁs'is‘ﬁﬂébf é’arﬁ%]:y&@%ryﬁzhéféﬂcﬁ?e fanded to each

other to forma spirocycl
25  heteroaryl, each having 0-3 R ¥ substituents, wherein R'® is independently selected from the
| group consisting of: halogen, alkyl, alkenyl, alkynyl, alkoxy, cyclic alkoxy, heterocyclic
alkoxy, alkoxyalkyl, cyclic alkoxyalkyl, heterocyclic atkoxyalkyl, alkylthioalkyl, cyclic
alkylthioalkyl, heterocyclic alkylthioalkyl, thioalkyl, mono-, di- or tri-haloalkyl, mono-, di- or
tri-haloalkoxy, nitro, amino, mono- or di-substituted amino, mono- or di-substituted

30 aminoalkyl, carboxyl, esterified carboxyl, carboxamido, mono- or di-substituted



WO 2005/ 060665PCMLS2004/ 042321 R3 and R4, are independently sel ected
formthe group consisting of: H amno, OH alkyl, haloal kyl, dihaloal kyl,
tri hal oal kyl, al kenyl, al kynyl, aryl, heteroaryl, arylalkyl,

het er oar yl aWwkyhos/mbdsoxy and t hi oal kyl; optionally R3 anctedi4y$aiyeesstpy

mul tiple positions in the cycloalkyl ring; 5 optionally RI and R3 can be

cyclized to for ocycl e or. heterocycl e havi R6 substituents,
wher ei n §Pgram I’%acfﬁ tg? °t ?fec{g? t %él?agfaltem@mgg‘a‘ﬁéﬂs Coffenc-obfikyl , al koxy,
t hi oal kﬂubstﬁ@t@@su}fdﬁhmldéralkflbulfbﬁgp@}dwlalkyﬁgﬂ&’iyl Htero9E1d dlkyihatond, koxy, nitro,
ami no, carboxyl, esterified car car boxam do, thlocarboxan1do cyano,

nono- , cﬁF}’ISUIfﬁﬁYbbﬂfyt@%mnﬂuﬁbﬂcﬁg@ﬂy 1 syeliecbkplcarktiny], hetergspelie- susbst i t ut ed
heterocy | tituted and substituted
et or ooy ar g 2B E ARl eopVLFE Tk il Wik Yt BT Gef b Heom tne
group th@ﬁl-ﬁdlerngzcttt RIlPé,Ia@ge:ﬁd R &1-Kaibroaral, kdspein RHE at, lhylbgeﬂml}D-amndi or
trihal oalga/ go - or trlhal oal kox nitro, am no, _carboxyl,
esterifiB %S ‘oéb‘??Fm“‘@QP'B‘BBPaWH% di¢ gy %saérﬁ“awaﬁan%y%m@r tri-

opt i onalﬂayoa%xﬁmqrﬂaﬁarﬁ@e Aiffofahcile 28dahdie! Qdkyhhd,dged bicyclic system
havi ng a 15nethyl ene group or an ethylene group or a heteroat om sel ect ed

formthe grodp ls:mdsmegdmlg sefecti] fromathaigrsnp cxplswtma'bﬂ varR3:yaleghaRrocyate, be

o oup. ot s R SRR Sidpliyl aoiiefodl, GRRRBHER En R 21 1y e

ni t r ggerhefyar@dplkiyeyi pdrl Mmbechrboriyh, ﬁlebér@fyldﬂlrfoeir%ny? QiR cabskamidar e each
| ndependent ly selected fromthe group consisti ngh of H, Cl-Cl0 al kyl, wherein

sai d C ileEteirdeahpxagiso. sy lyprp Jiekareapylirides aylsxachasiosxipgBmryafoxhi t r ogen
(NH), he?éﬂMrtlElké@ arydAhiA0 X&ﬁe@ero%faﬁ'{]&fﬁkﬁlq @ mcyaé(q%%c@a)éyaryl

het er ocycl oal koxy;” mono-,

tri-hal (mlhktam,aryl ar spbsgityted hah@rbﬁl'”ywmrg/m Ratig maepmdymlmteeredémm tht lgaap

aryl oxyal k oaryloxyal kyl : | kox : teroar koxyalkyl
Syt st gy RSEh A S kBt U ke B SIoRR e ioRryal Kyl
cycl pal m@wa&lkwchc ambgquiemédymh@my@dymk; aﬂtmﬂﬁl@ﬂkjﬂy&ychavnw or

di - substi tuted am noal kyl %I am noal k et eroaryl am noal fl

al kyl t h.aélﬁdluhwalkywéne@&wiw allgyilthioplkyl, hycllf@w@ﬂlﬁéyeqma| d{wrttmb@hlalky mono-,
aryl t hi ogl K a S I : )

cycl oal E“?l ‘?ﬁl at}’gfl‘%f‘ﬁ%ﬁ% %ﬁl‘ bl l&@%’ﬂ"égk E}El st#effig‘%"gl o dispbstiued iyl al kyl -
het er oarayl’l1scndlli§(b,rwﬂ1ad>daydonylamonmoca rdbmrl;stltutea(hmmarbonyldcychu hminot:mbm@l

am nocar banyl nocar bgn substitu

| kyl : - i -
T BRIt Rl: MO br ARty o stioodl pBicRIPRL BahE kycgrbonyl
het e‘!OOCMﬁke‘P@dyKle ﬂﬁfl@ﬁﬂ&iy@'ak)}{éarbcﬂiyk%l:l@ﬁfawcﬁl , By \alkylsulfonyl, cylcl

cycl oal k é car bonyl am no et erocycl| oal ky car bonyl am noal k

aryl car 4uéfﬁnﬂo%ﬂt¢¢9¢ycﬁﬁéﬁlcélﬁw&ryl eatPdiagylabdieraayleyifonyl, carboxyhcyamd
aryl sul f Quykai DOALKY boid AMEINEEES ARG, ST AN ARIAPRINY, heterocyclic

alkylcarbonylamino, arylcarbonylamino, heteroarylcarbonylamino, cyano, arylalkyl,
heteroarylalkyl, aryloxyalkyl, heteroaryloxyalkyl, arylthioalkyl, heteroarylthioalkyl,

25  carbamate, mono- or di-substituted carbamate, R'b~carbocycle, R'b-heterocycle, R“’-aryl and
Rlb—heteroaryl, wherein R" is H, halogen, OH, amino, mono- or di-substituted amino, mono-,
di- or tri-haloalkyl, alkoxy, mono-, di- or tri-haloalkoxy, hydroxyalkyl, alkoxyalkyl,
aminoalkyl, mono- or di-substituted aminoalkyl, carboxamide, sulfonamide, carbamate, urea
or cyano, '

30 R? is independently selected from the group consisting of: H, amino, mono- or di-
substituted amino, OH, carboxyl, esterified carboxy!l, carboxamide, N-monosusbstituted
carboxamide, and N,N-disubstituted carboxamide, cyano, alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, alkoxy, thipalkyl, mono-, di- or tri-haloalkyl, halogen, aryl and heteroaryl;

optionally R' and R? can be bonded to each other to form a spirocycle;

10



WD 2005/ 060665PCT/ US2004/ 042321 optionally, R6 and R7 can be cyclized
to forma carbocycle or heterocycle, or a spirocycle or spiroheterocycle; R8
and R9 are independently selected fromthe group consisting of H OH am no,
al kyl, aryl al k het eroaryl al kyl, aryl, heteroaryl, alkoxy, alkenyl,

al kynyl , %%’%’a’ﬂ@ﬁs 5mono- or di-substituted am no, a PEZFUSAWYRI2821and a
heterocycle optionally R8 and RO can be cyclized to forma 3-7

merber ed car Rogyere =05 h di ment, the
invention r e?algi es 8%“@%@%3? gél%t%ﬁfgg? f)hrerﬁ??% (iogas‘?nrgc Ufc-ill %gmlS“@H

enant i ortkyh haldaksl, éthebaklsfls iritetvatkyl, etkenylcalkynyl,enylj lodterdargd, atylalled, racemic

m xtures ther r stalline fornms, non-crystalline forns,
amrphoﬁ}gtefoﬁfyﬁ‘@h’ls@k ea(S’g%h g?c)lw}at es thereof, netabolites thereof, and

phar maceut i cgptiohaby REphER! @n%@édp?pmlylﬂ%é BbditieRNS thelcy€lbilkyiatligabl es are

provi ded herel nabove, In sone odi nents, X can be selected fromaryl,

monoSor pol yoBligsally RuardiR aeap|be chdized tcipen e catheeystershgterocyelabaving Bl y

Subst Lt Yo S NELAR AR lip KO BREKT kS JPDRRGoRGkNg SERLLIUIIEY fRgpocYel e and

enbodi nﬂnba:lkylxnbm adib o haﬂt&llqnl memL @li- oroti<halonlkpoy, yitsy bsiriot uztrb@kyhet erocycl e,
' Some B ik ERoeTde diest el D Bncpoliy CLBBESIEER G
Lo o Do e 00 i D ikt B S B RGM ) sor
| n 96me amtbdimu@dthgteroyzyq:lg arg spbytiduterd w;thmayﬂt @hanekyR -is selected from the group

consisting of halogen, alkyl, alkoxy, thioalkyl, mono-, di- or trihaloalkyl, mono-, di- or

trihaloalkoxy, nitro, amino, carboxyl, esterified carboxyl, carboxamido, thiocarboxamido and

cyano; )

optionally R* and R* can be cyclized to form a bridged bicyclic system having a

15  methylene group or an ethylene group or a heteroatom selected form the group consisting of

N,OandS;

optionally R® and R* can be cyclized to form a spirocycle;

R’is indep/endently selected from the group consisting of hydrogen, alkyl, and formyl;
and when R’ is alkyl the nitrogen may optionally be in the N-oxide form;

20 R® and R are each independently selected from the group consisting of H; C;-Co
alkyl, wherein said C,-C,g alkyl can be optionally interrupted by oxygen (O), nitrogen (NH),
or sulfur (S); carbocycle; heterocycle; alkoxy; cycloalkoxy; heterocycloalkoxy; mono-, di- or
tri-haloalkyl; mono-, di- or tri-haloalkoxy; aryloxy; heteroaryloxy; arylalkoxy;
heteroarylalkoxy; aryloxyalkyl; heteroaryloxyalkyl; arylalkoxyalkyl; heteroarylalkoxyalkyl;

25 aryl; heteroaryl; arylalkyl; heteroarylalkyl; hydroxyalkyl; alkoxyalkyl; cycloalkyloxyalkyl;
heterocycloalkyloxyalkyl; aminoalkyl; mono- or di-substituted aminoalkyl; arylaminoalkyl;
heteroarylaminoalkyl; alkylthioalkyl; cycloalkylthioalkyl; heterocycloalkylthioalkyl;
arylthioalkyl; heteroarylthioalkyl; alkylsulfonylalkyl; cycloalkylsulfonylalkyl;
heterocycloalkylsulfonylalkyl; arylsulfonylalkyl; heteroarylsulfonylalkyl; aminocarbonyl;

30  mono- or di-substituted aminocarbonyl; aminocarbonylalkyl; mono- or di-substituted
aminocarbonylalkyl; alkylcarbonylalkyl; cycloalkylcarbonylalkyl;
heterocycloalkylcarbonylalkyl; alkylcarbonylaminoalkyl; cycloalkylcarbonylaminoalkyl;
heterocycloalkylcarbonylaminoalkyl; arylcarbonylaminoalkyl; heteroarylcarbonylaminoalkyl,;

arylsulfonylaminoalkyl; and heteroarylsulfonylaminoalkyl,

11



I n sone enbodi nents, -X-Y- is -(CR8R9)"-NH 00-, -alkyl-0Oalkyl-
het erocycl e, or heteroaryl. In sone enbodinents, -X-Y- is
- CH2- NH 00-, azeti di ne, pyrrolidine, 30piperidine, imdazole, or

4, 5-di hydr qvgg%%g&gg I n some enbodi nents, -X-Y- is %FE@S%%‘“@” I n
3 R

sone enbodi nents, Z |s aryI or heteroaryl, each substlt
substitue nts . n some enbodi nents, Z is 6-nenebered aryl or
6- menber ed heptem@léyﬁ an@ﬁcbﬁrsbxbmlmedtcefwrwatclarb@c)&lﬂ)r Ietdstyckey@nt s. 51 n sone

enbodi n yridyl or pyrimdinyl, each substituted with 0-3
RI subgt'f.3 %chc%or?p”%ﬂgt %ﬁyé‘gme enbodi nents, Z is phenyl pyridyl or

pyri mdi nyl , Réaﬁﬂlgsa:b&idbpdmﬂadlwsietebteaﬂ’roln&%groﬂﬁ@oﬁmlﬁﬁg of Hi OHoéminbl hal oal kyl .
I n some ﬁfnbOdl nent s, enbodi nent s, I n some

enbodi né 5af%%'évlclb?|t%%ylélkél §%shetem@ﬂt alqumlkwhua&kyeﬂﬁbélémwlkyhc| ude, for
exanpl emoﬁ%%r‘?ﬁ"s!fﬁéhﬂ@éd atind aCC%HTB gl‘]l@élﬂgisheteqwlcgl cyclic and multicyclic

bri dged systens such as nor bor nan and bicyclo[2.2.2]octyl. The
car bocycl e oﬁpﬂ@lnalﬂua& &ldR dae bt aydlized tosfotns & B{uhedbased durbockelt er ocycl e or
het er oaiigterocycrfg anéJCh as pyridyl, pyrrolidinyl, and all those

r=0-3.

In a further embodiment, the invention relates to a compound of the formula II:

10

R3 \/\. /U\ /Y\

e }N 4

I
including its enantiomers, diastereomers, enantiomerically enriched mixtures, racemic
mixtures thereof, prodrugs, crystalline forms, non-crystalline forms, amorphous forms
15 thereof, solvates thereof, metabolites thereof, and -pharmaceutically acceptable salts, wherein
constituent variables are provided hereinabove.

In some embodiments, X can be selected from aryl, mono or poly substituted aryl,
heterocycle, heteroaryl, mono or poly substituted heteroaryl, carbocycle, mono or poly
substituted carbocycle, and (CR®R®), wherein n=0-5 (e.g.,nis 0, 1,2, 3, 4, ot 5).

20 In some embodiments, X is a bond, heterocycle, mono or poly substituted heterocycle,
heteroaryl, mono or poly substituted heteroaryl, or (CR*R?), wherein n= 0-3.

In some embodiments, X is a heterocycle, mono or poly substituted heterocycle,
heteroaryl, or mono or poly substituted heteroaryl.

In some embodiments, X is (CR*R”), wherein r= 0-3.

25 In some embodiments, X is CHa.

In some embodiments, Y is a bond or —alkyi-O-alkyl-.

In some embodiments, ~X-Y- is ~(CR*R"),-NH-CO-, -alkyl-O-alkyl-, heterocycle, or
heteroaryl. '

In some embodiments, ~X-Y- is -CH,-NH-CQ-, -CH;-0-CHs,-, azetidine, pyrrolidine,

30 piperidine, imidazole, or 4,5-dihydroisoxazole.
In some embodiments, —X-Y~ is -CH,-NH-CO-.

12



20 defined under X above. Specific exanples of Rl substituents include
phenyl, pyridin-2-yl, 4-methyl phenyl, 3- nethyl-phenyl, 2-nethyl phenyl,

4- bronDphenyI 3- bronDphenyI 4- chl orophenyl, 3-chl orophenyl,

4-trifluor oWQtWW%WéﬁyI 3-trifluoronethyl phenyl, 2-tri fRUNSHt0MABPbhenyl ,

2- met hoxyphenyl, 3- pyrldyl 4-pyridyl, 2- nethoxy 5-pyridyl,

2- et hoxy- 5- pyhi dle eﬁbédimzégvazhys gf}@%%&%ﬁ eactt- Jdbk't?cﬁﬁﬁh\%ﬁlé{'oz- R
3-trifluoronethyl-1H pyrazol-1I-yl, "3-fluoro eny 4- met hoxyphenyl ,

3- met hoxeppHidwmyls, pyridin- 4 yI pyr|d|n 3- yI 5- nethylpyrldln 2-yl, 6-

ge t5hé: %{ Ihsa_q‘j_ﬂoévr g"g%?dq Tent§/| é lﬁ ?mefnlnﬁ %r%‘flh?fl SH%EHK} ered lhet}érohryl cach

3- trlflumbgnmﬁmyMpben&Wsm&nﬂmﬂgthyIene di oxyphenyl, 4- cyanophenyl

4- (nethylanlnocarbon (%Egenyl 1- oxi dopyri di n- 4- yI pyridin-2 &¥r|d|n 3-
30yl ,5 pyri di Ao A0y em Pi§d 4 Jfr PheRH, PYrydy] oBpyripidiny ;f;aiéh aihﬁutzteghw‘th

6- nethyhgygﬁghﬂl%&yl 6- WO 20051060665PCNI820041042321

met hoxypyr | %-yl, 6- met hoxypyri di n-3-yl, 6-nethyl pyridin-3-yl,

6- et | tyl pyri dnnreide ginbodimensoprio pydnyl; mydidyl- @-pprimidingly ehahpsubptythipy mithi a1- 3- yI |

1- oxi dopyridin-3-yl . idin-2-yl, 3-cyanophenyl,

3-(meth ¥ h?%%ﬁ@F%ﬂhyftﬂgﬁgﬁ@ﬁf 4- (nor phol i n- 4-yl car bonyl ) - phenyl , 5-
(mor phol i n- 41y k&A¢ SARHihEMS, iZHsN- 2- Y1,

6- (mor phol i n- 4-yl car bonyl ) pyri di n- 3- yI 4- (4-

Smet hyl pi per azi n- 1- yl.- ORy 1 (ﬁ@6 f eﬂg in-3-yl,
5-cyanopyri di n- 2-yl, yanopyr|d| -3-yl, thoxy- I)pyrldln 2-yl,
5-(1ﬂhydrpxy-1-nethy 1) pyri dY yl., SN thxlanl o medfay |,

4- et hyl am nocar bonyl phenyl, 4-jso rogFlanl ocar banyl phenyl ,
4-tert-buty|anino-carbonylphe ymgﬁﬁgégérbonyl phenyl
4- (azetidin-| - yI)carbonyIphenzT;%j/(pyrroll in hyl)carbonylphenyl
4- (mor phol i n-4-yecar bonyl phenyl

(di met hyl - am nocar bony1) - 2- net hyl phenyl ,

2- met hyl - 4- (nethylanlno car bonyl ) phenyl , 3-

net hy1- 4- ( netiRyPBseRBREMEEMA Foheny! |

4- (di met hyl am nocar bony1) - 3- net hyl pheny|_, @ys

met hyl- 4- (pyrrolidin-1-yl ear bonyl ) phe @
4- (di met hyl am nocar bony1l) - 3-f | uor ophe 4-

[(2,2,2-trifl uoroethypam nocar bonyl | phenyl,

3-f | thor o- 4- met hyl am nocar bonyl - phenyl , 4- ethyl - aninocarbonyl 3

-fl uor ophenyl., 3-net am n n

AR O R e T e e

2- met hoxgkamplbtRidatkybst 1ROC aarb@rmbxﬁklean&bmycarc(aﬁemhuﬁ@mmmwgeb@mdmam) phenyl ,

6- (nor phol i n-4-y n- 3- i met hyl am nopyridj n- 3-
6- 1 Sopr GISYPERF rr@apg/acipa@maw pnd @c:(%g[?ﬁa]cpquln'rfpcyr%w of R- may g,lpo be further

1] IR\ oS BARYM Bt o

6- (22, Zkﬁnuimubrﬁabhﬁxy) pyridin-3-yl, 4-iodophenyl, 5-

S RIS P e il 508 b‘i’n’%gﬂ'

- hydr oXYmdth mk W\Ehﬂl Pbmbpherd, GlorByigptaxyl, 416ﬁIoPdﬂh€ﬁ)hyJ ¢hlgle nyl
4- (met hoxy neth hen - fluoro-4- rnethox neth
4- (d| rretFHVPya mm@xlphw’( artﬁﬁ%crwmﬁthi'lﬁbsnyé ’tflﬂB@‘PmS i’gbpnyl 2-

1H-i ndaéﬁ%t%@ﬁhengi?”‘ﬁﬁr@_y{l 4?}’%‘1 ?lg@%rféltho§§5sl—pyr1%ymtem@xy]Sl_bjrfagﬁéql -5-yl, 1,3-

25t hi az Z0
5- ( nEt hythethyiemuloay ploamy [ #-fluo8sphiid eirifidespmetty)-3H-ynazal-btyé -358ydrophenyl,

2 e OB PR ok bl S R oyl PSSRyl Blypg0! -S-v1 &
5- (mor phatihy E%d&ha@nbﬁm&m 41yl33-'flﬁ'ﬂtfg{mt-l =pArdfol- 134, 3,5-dimethyl-1H-pyrazol-1-yl,

am nocar bon hi azol t Ryl am Aocar bon -1, 3-thi azol - 2-yl,
d{ yl- y

5- (pyr r oHir Uﬁmeﬂwll@}&ﬂﬂ@%yqﬂuozorgetbﬂpml #-ethylsoerdioyphend. 4+hi azol - 2- yi

2- propy = LOX:

3. Dhenyi b oE BhadyilhinoBiedBEb R £ TAREBLABME p b 98 it

hy dr &xy g gyyiint4-31, dhhethpbyddigd2 yl,5’5—ﬂeﬂ1h;l}ypbrrmbhyﬂ-yl, 6-methylpyridin-2-yl, 6-

-nmet hyl et hyl ) -1, 3-t hi azol - 2-yl, 5-nethoxynethyl-1, 3-thiazol-2-yl,
5-(2-pyridyl)-1, 3-thiazol-2-yl, 2-(pyrrolidin-1-y1)-1,3-thiazol-4-yl, 2-
(norpholin-4-y1)-1,3-thiazol-4-yl, 2-gethyl-1,3-thiazol-5-yl, 2-0

- hydroxy- 1 net hylethyl)- 1,3-thiazol -5-yl, \

2- (pyrrolldln | -y1)-1, 3-thiazol-5-yl, 2-ethoxy-1, 3-thiazol-5-yl,

N A+ kvl 1 B



t hi azol -5-yl, 2-(pyrrolidin-1-ylnmethyl)-1,3-thiazol-5-yl,
2- (norphol i n-4-y1)-1, 3-thi azol -5-yl, 2-nethoxy-nethyl-1, 3-thiazol -5-yl,
2-isobutyl-1, 3-thiazol-5-yl,” 2-ethyl am nocarbonyl-1, 3- thiazol-5-yl,

2- (pyrroliqy@ahsiégad bonyl) -1, 3-thiazol -5-yl,
2- (nor phol i n- f/l}‘ea%gonyl) 1, 3 t hi azol - 5-yl, PCT/US2004/042321
2-(3-pyridyl)- 1 3-thiazol -5-yl, 2-(2-pyrid 1) 1, 3-thiazol -5-yl,

4- rret hy Imethegypystdin- grszl 6- me;hoxynyr@ubéka6-m¢thglzmdnm~3wl 6- gwlpmx@inﬂ-sﬂ, &l

Fz)y;r:etm hgll({}l’ Ipylllgyla&) ¥r3 ciopé%{w(}g(){; ngyr} i Sfﬂ:}l %1%%9;1‘1&%%{ )?IZ ox12do¥yrid1n 2-yl,

fluor oeshqm)phml B~ @mh;ﬂaminocazbd@t)qmbw,m -(fhétpholhr Myhcax%oﬁﬁlwhwr ism di n-5-yl,
2- isopro yr| cl opropi/llpyrlmdl pyri m din-4-yl,

j g ?yrl i :@inaliph ig1- 43‘@)3?8@}49/9)11@ %—1?/ S-(merphofiod: wwlgﬂwﬁiyndy n3-y1 44
& %raz]m-y ylg;&??ﬁé{lypéqﬁm@ﬁggﬂlwpﬁxry in- 9*}? y- lC}'qnoHymdi? 2-yA,_6(- 46

t 05- (pyra2|n yppy azol-'5-y11 pheny
di et hy Icmnppyncﬂm-ﬁ-)&-%‘(Iﬁ@hﬂ@yﬁﬁhﬁ}ﬂyndm@%yk Bl hy@oyy-] - 1ﬁethylethplpmmdd1 B-2-yt, 41-

t hyl splf i ph |.sul f onyChi ph t hoxy-
fzgf ooy 17> B EhRp AR Geyarigt ot STV AT s S g
d trbylb <d? -
L o i e BRI g g

5 (3 acdb W‘Eﬂwlﬁ}ﬂplﬁﬂy‘} mmhémw ylﬁoart{osylp mmwmpwwlméwwpb drn-2-yl |
214 e iR RRBLANAADIERN A DU Binétf- ¢ pehlamino-carbanyliohesd 30 1o
5- ( 3- nettetwi-4 ginethylapripycarbdnyidphe sy, 4- &ﬁﬁemmnmmbbmyl)net}ghmwll B)yrl di n 2-yl,

02\ o i Rt e L b Riptabanyl: &Ly e amisocaROS . S Rt pheni Y

5-(1- rrm[q@mlz &mu&roemw&rﬁinoéaru&d ) nenql E fﬂIoYd' 4- n%ucylhhmocarbonyi henyl, 4-
20pyrazol -4-yl ) pyrid g? benzof uran-2-yl ) pyrid E ?’

, 3- benz@mvbmmowbcwb%ﬂuamh@yy|3-mghrlgmtr®rcarponyhpmgﬂy3 )dpx;vfrth:dr n- 2- yI

& (5" SRR Mo foindc QST AL S e v o

yOQpyr i diamindearborBAghhil] Mﬂahplhmirwyﬁbwylaimmemhwr] 6- @aqrﬁlﬁﬂml-épym-lpgndhn&-yl :

g wyf%&ﬂﬁfﬂ%%‘@?%%ﬁﬁ% %iSHPYQP!aS&%P?(ri gréf? r@%ﬁ@ . 'rhdY'éﬂgmzs#% 2yt pheny1,

4- (111 m @%@éabﬁﬁ%laﬂn%sp&dm -2 A2eth by AIMORY hyk2-RheRYhbBYpirtHiR3 34, 6Lt |

(h r oxyimet

42- (d(%ﬂﬁylpmh@@y)@ma{nyphﬂr@fm $ i ydpaihaxyy-pyridin-3-yl, 4-iodophenyl, 5-
o, AR PR AP ADBDF I B LS  es 2-31

pyra
met hy Hmmj{hi)llmﬂbﬁrlﬁ)nyl 2- p?nd)ll,bmmﬂﬁtahﬁﬂmcmbbnyhaﬂuﬂe;ﬁlewl 6-(1-hydroxy-1-

O O E - hydrdeist ekt en o e ROk B R PhR e . y 1

02
-Cy
E uor qng bt méﬂ%ﬁ&ﬁﬂe gbheﬁyuh (dﬁﬁetﬂy‘ﬁ-hﬁ%d?ﬁi‘leﬁﬂ‘ m@mﬁ@ﬂ%ﬂm phenyl
- (
- (

met hyl am nocar bon ﬁ? g &x | car onyfl phenyl
i peﬂu@pﬁh@yyﬂﬂanﬁﬁmk ybﬁemglhyl 1 fnﬂ@@ﬁé w7 WﬁwblHdwﬁZDIyi -¥hiBonyl ) phenyl ,

p
Byrr anazgi 5 yi; SYéthﬁ alr,?ﬁlln& ?f—_yyf, 'SCtHé’Eh%T Xxg‘lmotl?arg&‘lyrl’sef,?Xﬂlazol-Z -yl, 1,3-

thiazole-5-yl, 2-(methoxycarbonylamino)-1,3-thiazol-5-yl, 2-1sopropyl-1,3-thiazol-5-y1, 5-

mbbwmwmm-—'mm

(pyridin-3-y1)-1,3-thiazol-2-yl, 5-(motpholin-4-ylcarbonyl)-1,3-thiazol-2-yl, 5-
aminocarbonyl-1,3-thiazol-2-yl, S-dimethylaminocarbonyl-1,3-thiazol-2-yl, 5-(pyrrolidin-1-
ylcarbonyl)-1,3-thiazol-2-yl, 5-allyl-1,3-thiazol-2-yl, 5-propyl-1,3-thiazol-2-yl, 5-

30 ethylaminocarbonyl-1,3-thiazol-2-yl, 5-phenyl-1,3-thiazol-2-yl, 5-methyl-1,3-thiazol-2-y1, 5-
hydroxymethyl-1,3-thiazol-2-yl, 5-(1-hydroxy-1-methylethyl)-1,3-thiazol-2-yl, 5-methoxy-
methyl-1,3-thiazol-2-yl, 5-(2-pyridyl)-1,3-thiazol-2-yl, 2-(pyrrolidin- 1-yl)-1,3-thiazol-4-yl, 2-
(morpholin-4-yl)-1,3-thiazol-4-yl, 2-methyl-1,3-thiazo!-5-yl, 2-(1-hydroxy-1methylethyl)-
1,3-thiazol-5-yl, 2-(pyrrolidin-1-yl)-1,3-thiazol-5-yl, 2-ethoxy-1,3-thiazol-5-yl, 2-ethyl-1,3-
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WO 2005/ 060665PCT/ U52004/ 042321 am nocar bonyl ) pyri di n- 2-yl,
5- (nor phol i n- 4- yI carbonyl) pyridin-2-yl, quinolin-4-yl, 6-
met hoxypyri di n- 3 6- (nor phol i n- 4- 34)pyr|d|n 3-yl,

4- (di et hyIWQr?PWﬁyI )phenyl , 5- (di met hyl ami nomret hy pREIVER2¢042433p1
5- (di net hyl - an1nocarbony|) pyrldin 2-yl,
4-1h
6-

ydr e h 4 .
[ (hy d?ig%%/&l@l %‘hﬁﬁ%@@t% g@%ﬂj%lazol -5- gl % (morplzoém 4 l% 3-thiazol-5-yl,
am nocarZamnghb)cpweﬂdl -ih,33hipkql-54y]( Zrasloyutybkgmhlpmi-ﬁdsﬂrﬂ-bthylﬁmammytmlﬂti*enyI

4- (4-nmet d

5- §4 gt 18?(‘3}? Qe#'@:“fr‘:)h%my;l 3?%8??&1% B@?%&' SatZ-{porpolingd-yicabpayl 13t ver i di n- 1
-yl ear baRukd Byl ZUNpRridii)-1 Mﬂﬁ!&ﬁ%vyl Qe@Zp&Irﬂ?éM -1, 2thidb Ry, 4-ethyTet, hoxy-

met hyl)-1,3-thiazol -2-yl, 5-(norpholin-4-y carbonyl) 1, 3-thiazol - 2-yl,

2-i séprdb}yﬂmlﬂ ylgl, 31bﬁil7a)zt<bla2®-%r¥1 p:@rlrpﬁﬁriraskymhiym?-ﬂ pyridagingdol.- 5.yl |

5- th

2 (pyr | APEARY O it PO R 2o b SRR O IR AR (e

enbodi Wdhlosqetlﬁb{y)psrlmnqméqﬂ ’hm'emlylpgnmﬁdm-ée}diﬁ sthmymrhmlmeﬁ—yWEE-h 0-3 Rh.

| nbodi ment, |, is ph d i dazi nyl ,

{hi apol yFOPTaR MR By 1t S ron e S B D G Ry % eyl or
heteroarﬂjpherﬁsmhusy&satzbltyy@ﬂq it B-(P3mBAzA IkYhphedsR, AlkisvsHolib K DypeakKY!

P
hydr oxyal kyl ,” nono- or di-sub )sq?ltute am noa?dt ,am nocar bonyl, nobno- or

di - slﬁbstﬁ Erveeain-2o) otk Bohy-(1-regthyl - mdmd-érxilvhwl 4ad4kfy| carbonyl, fornmyl,
car boxyldn%efﬁ?fy?runﬁﬁﬂ 9%}&?1 WS%@JM% 33&'%5%)518@%%11 a4rrat e, Rib-aryl or

R11' - heteroa gne e | ren het eroaryl, each
substi t qmmymtfhn)@)biph&}ﬂ-élaylylﬁ' (mretthsblfdmﬂm]xhamwM ylzm(meﬁlomp cartbayl)-nent s, Rl
s aryl qr het ch sybstitute 11 h |, . pyridyl,. m di nyI
oxazol ylblp}feﬁfla ll 3T(¥ 3cﬂ‘hy%ﬁc? é’é;@md‘oxlnh §§Aﬁée"¥ﬁg§@rﬁghﬁsam1¥) I?‘EIP%é{‘ér oaryl
substi t uf edpihibifh- pmﬁ%hyl @xrmy}azolwy%ﬂeﬁﬁnm 3oasﬁzrgihl¥ls-y1 tyizaeol yl, or

i mi dazolyl . "In sone enb nment 5 roup can be selected from 14,

ani nG, ropidinb-ydis- (3’zvsstub§@mtllwe@ma?nylnb[3 @metbnh- posap)phearlimiridin-2ol. dar boxyl

ReG s BBt kR FRPESY R Hh Gl AR BB R P (ot
cyal g o e D o
Dt o g TR TGy s pereny ey o 1o o- (o st pPeBM v BHiSa ént s, Re | s

oA (3,5-dimethylisoxazol-4-yDpyridin-2-yl, 5-(1-methyl-1H-pyrazol-4-yl)pyridin-2-yl, 5-(1H-

20 pyrazol-4-yl)pyridin-2-yl, 5-(1-benzofuran-2-yl)pyridin-2-yl, 5-(1,3-benzodioxol-5-
yDpyridin-2-yl, 5-(2-formyl- phenyl)pyridin-2-yl, 4-(2'-formylbiphenyl-4-yl, 5-(1,3-0xazol-2-
yD)pyridin-2-yl, 6-(1,3-oxazol-2-yl)pyridin-3-yl, 4-(1,3-thizol-2-yl)phenyl, 5-(1,3-thiazol-2-
yDpyridin-2-yl, 6-(1,3-thiazol-2-yl)pyridin-3-yl, 6-(1H-imidazol-1-yl)pyridin-3-yl], 5-(1H-
imidazol-1-yl)pyridin-2-yl, 6-phenylpyridin-3-yl, 5-(pyrimidin-5-yl)pyridin-2-yl, 5-

25 (pyrimidin-2-yDpyridin-2-yl, 5-(3-aminocarbonylphenyl)pyridin-2-yl, 4-(1-methyl-1H-
imidazol-4-yl)phenyl, 4-(1H-imidazol-4-yl)phenyl], 5-[2-(hydroxymethyl)phenyl]pyridin-2-
yl, 2’-(hydroxymethyl)biphenyl-4-yl, 5-{2-[(dimethylamino)methy!]phenyl}pyridin-2-y}, 2'-
[(dimethylamino)methyl]biphenyl-4-yl, 5-fluoromethylpyrazin-2-yl, 5-difluoro-methyi-
pyrazin-2-yl, S-methylpyrazin-2-yl, 2-methyl-pyrimidin-5-yl, 2-fluoromethyl-pyrimidin-5-yl,

30 2-difluoromethylpyrimidin-5-yl, 2-triﬂuor0-niethylpyrimidin-S-yl, 2-cyclopropylpyrimidin-5-
yl, isothiazol-5-yl, 3-methylisothiazol-5-yl, 3-fluoromethyl-isothiazol-5-yl, 4~
(dimethylamino-carbonyl)phenyl, 4-(methylaminocarbonyl)-phenyl, 4-(morpholin-4-
ylcarbonyl)phenyl, 4-(piperidin-1-ylcarbonyl)phenyl, 3-fluoro-4-(pyrrolidin-1-
ylcarbonyl)phenyl, 5-(pyrrolidin-1-yl-carbonyl)pyridin-2-yl, 5-(dimethyl-
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S R S ik .k

In sone enbodi ments, Rl is aryl or heteroaryl, each substituted with 0-1
Ri b-aryl or R 1 -heteroaryl; and R2 is OH |In sone enbodi nents, the R3 and
R4 group susbtituents can be independently selected formthe group

consi sti ng WwHaoddospd N0, OH, (Cl-C8)al kyl, hal o(Cl-05)al
CQal kyl, trihal o(G -COAYI, (C2-C8)alkenyl (C2-C8)al kyn;ﬂ&)fmasgglf}a%‘%eroaryl

aryl al kyI het er oary| al kyI (C1- cQal koxy and thi o(Ci -CGal kyl. In sone
enbodi memiBocappnEey RN~ 2 SHetorphalin-4-yl-carbongh pyriie-2extbpdiatert-, 61 he R5

Forml + ARSI BRI kDR B SRR BB e N oxi de
form - ndsoneyleniodesenpsididRb-yi, $- (Hhmethyl-amnhdmaﬂ)@ﬁjﬂ) pﬂi’ﬁl@d&fsﬂm -fhydidrel-R6 and R7
oup consi sting of

b d d | |
P ol Womide g sraiphem h)gi%wy(piﬁﬁﬁ%t@ﬂm%ﬂm&é Bl 63dftn, i trogen
or sulf Lé'imn&%ﬂ}aﬁﬁyﬁrﬁm-fgt Qr(@ }Of% F\%(WYWI!]C'MQ%%@%F)II @&4 Heihogl?l oal kyl,

mono-, di- or tri-hal oal oxy, “heter oxY, yl oxy,

het er oarW}b@@bdyl- -ambahkhﬁwnylr@(demoﬁnnwmekldwl-yb;ﬂlsbbmydywﬂ@h 2-yl, 6-(4-

het .k h | al
et o oary MRt ay P BRE IR PretR e BRt R, £ e R
cycl oal Kwyétpyqyahktmhzolmeylesmw@h@lm kylcarbwayliy 13-thagdloal, Edopra@np3- or

di - substjtuted 15am noal ky yl am noal kyl , heteroari/l anmi noal kyl ,

al k?/l th hitbiazadyryl, 85{@&6@&/@?%40 éértlawoi g 'é'l(@@‘i}?@ﬁﬁ%qthﬂ) Arthiaralyryl; 3
cyol Sal BB RS DN AR HARKLY hpnfl b H@ﬂ%@%ww onyi al kot

het er oar yl sullf smmyd ah@ﬁmemnﬁﬁmyhmﬂwﬂeroarm,meh mbstxhutedwhétﬂ-
am nocar bonyl , am no bon | k nmono tit,

2 nocar bony EAFRDT SREFRORRS Bofsisridy Prrdt e ir i ke '1"!?&?‘3"
het er oc watipabkitiea @yl Rrlkyl , al kyl carbonyl am noal kyl ,

cycl oal kyl car bonyl am noal kyl , | het erocycl oal kyl car bonyl am noa k&/,a,

aryl car bonyl éﬂhwm@mpp mﬁ@f@e?\o&r%ﬂ rm%ralmew@aaukwuted with 0-3 R™ alkyl,
I I f 1 |
ot e aghaoahiky! i @BEAG) CBRLY Lo W anuladd analdiy, SRBGlbich,exanp! es

) re-"the sane as those de é. 25In
sone enbnxdionem‘t gli-suRGtitared R?mwcaa'bon}d,e pecite ratdn}ocanfbbeydt edkyfleadontd, ©rm@l0 al kyl ,
hydr Oxy%lallfa%l(yhc%ré% gallr am tg ll’Ill( no- or di-substituted carbamate, R'°-ary! or R'""-heteroaryl.
In some embodiments, R' is aryl or heteroaryl, each substituted with 0-1 R'-aryl or
R"’-heteroaryl.
20 In some embodiments, R' is aryl or heteroaryl, each substituted with phenyl, pyridyl,
pyrimidinyl, oxazollyl, thiazolyl, or imidazolyl.
In some embodiments, R' is heteroaryl substituted with phenyl, pyridyl, pyrimidinyl,
oxazolyl, thiazolyl, or imidazolyl. '
In some embodiments, the R? group can be selected from H, amino, mono- or di-
25  substituted amino, OH, carboxyl, esterified carboxyl, carboxamide, N(C;-Cs)-
monosusbstituted carboxamide, and N(C;-Cs), N(C;-Cs)}-disubstituted carboxamide, cyano,
(Ci-Cy)alkyl, (C-Cg)-alkenyl, (Cy-Cy)alkynyl, (Cs-Cy)-cycloalkyl, (Cs-Cy)-cycloalkenyl,
alkoxy, alkoxyalkyl, thioalkyl, mono-, di- or trihaloalkyl, halogen, aryl or heteroaryl.
In some embodiments, R? is H or OH.
30 - In some embodiments, R?is OH.
In some embodiments, R is aryl or heteroaryl, each substituted with 0-1 R“’-aryl or
R "®_heteroaryl; and R? is OH.
In some embodiments, the R? and R* group susbtituents can be independently selected
form the group consisting of: H, amino, OH, (C,-Cg)alkyl, halo(C.-Cs)élkyl, dihalo(C;-
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I n sone enbodi nents, one of R6 and R7 is H and the other is H Cl1-Cl0 al kyl,
hydr oxyal kyl , or al koxyal kyl. In sonme enbodi nents, R6 and R7 are both H

30l n sonme enbodi nents, the R5 and R9 substituents are independently sel ected
fromthe gh®UATWAESsting of H, OH, anino, (Cl-CO al kyl PCEUES2@H WA

het eroaryl al kyl , aryl, heteroaryl, (C -C8)-al koxy, (C2-C8)-aikenyl,

R e e e R

am no, a’carbocycle ‘e ‘cyclized to form
a 3-7 nbattrearetéllwb.r(BOEy)alkexy)andrhtOé(ﬁﬁ@;bdksal, such groups can be, for exanple,

WO 2005/ 060 5PCT/ 1 004 42321,scycl pyl, cyclobutyl, cyclopentyl,
cycl ohexyl , ﬁg?lESBéﬂqzme" é%o %ﬁcb"?lﬁﬁgzol yl , ~di hydrooxazol yl, pyridyl,

pyrimdyl, o sdﬁleﬂ@a@byﬂmen{sn tﬁ@ﬂé atm@ldbrﬁewns be Rﬁd@padddﬁayafe@ectwt fofd. In some
enbodi nents, r is further enbodinents, r is 1. 5In sone

embotli mBysiragen, (C=-Cs>elk3§ iﬂrlﬁﬂnand wé%Rot,Syaéksé thergHepeeR mayloptienabs e tin thed
heterochdxgdefgﬁlgeroaryl nono or poly substituted heteroaryl, or (CR813.9)"
, Whereinn is a bond or -alkyl-0-alkyl-; Zis aryl or heteroaryl,
each substi tlmtsenie\ambhdlﬁreﬁts,ﬂ?t'l}Hsubst ituents; 10RI is aryl or het eroaryl,
each substituted w e are baqth H R5 is

hydrogen, al ®yPmegp E"P%P’ﬁﬂﬁs thﬁg‘ Q'%Rﬁ‘bﬁlweéﬁsﬁre ?ﬂcg(‘ﬂ%p%ﬂ Py selfglfoxyal kyl , or
Q' koxy afrkmlthe group consisting of H, C,-C g alkyl, optionally C;-Cg alkyl can be interrupted by

10 oxygen, nitrogen or sulfur, carbocycle, heterocycle, alkoxy, mono-, di- or tri-haloalkyl,
mono-, di-or tri-haloalkoxy, cycloalkoxy, heterocycloalkoxy, aryloxy, heteroaryloxy,
arylalkoxy, heteroarylalkoxy, aryloxyalkyl, heteroaryloxyalkyl, arylalkoxyalkyl or
heteroarylalkoxyalkyl; aryl, heteroaryl, arylalkyl, heteroarylalkyl, hydroxyalkyl, alkoxyalkyl,
cycloalkyloxyalkyl, heterocycloalkyloxyalkyl, aminoalkyl, mono- or di-substituted

15 aminoalkyl, arylaminoalkyl, heteroarylaminoalkyl, alkylthioalkyl, cycloalkylthioalkyl,
heterocycloalkylthioalkyl, arylthioalkyl, heteroarylthioalkyl, alkylsulfonylalkyl,
cycloalkylsulfonylalkyl, heterocycloalkylsulfonylalkyl, arylsutfonylatkyl,
heteroarylsulfonylalkyl, aminocarbonyl, mono- or di-substituted aminocarbonyl,
aminocarbonylalkyl, mono- or di-substituted aminocarbonylalkyl, alkylcarbonylalkyl,

20 cycloalkylcarbonylalkyl, heterocycloalkylcarbonylalkyl, alkylcarbonylaminoalkyl,
cycloalkylcarbonylaminoalkyl, heterocycloalkylcarbonylaminoalkyl,
arylcarbonylaminoatkyl, heteroarylcarbonylaminoalkyl, arylsulfonylaminoaikyl, and
heteroarylsulfonylaminoalkyl. Specific examples of R® and R” substituents are the same as
those defined for R above.

25 In some embodiments, Réand R are independently selected from H, C;-Cg alkyl,
hydroxyalkyl, and alkoxyalkyl.

In some embodiments, one of R® and R’ is H and the other is H, C-Cyp alkyl,
hydroxyalkyl, or alkoxyalkyl.
In some embodiments, RE and R” are both H.

30 In some embodiments, the R® and R’ substituents are independently selected from the
group consisting of H, OH, amino, (C,-Cs)-alkyl, arylalkyl, heteroarylalkyl, aryl, heteroaryl,
(C-Cg)-alkoxy, (C,-Cs)-alkenyl, (C,-Cg)-alkynyl, (C-Cg)alkoxyalkyl, mono(C;-Cg)- or
di(C,-Cg)-substituted amino, a carbocycle, and a heterocycle. When R®and R? are cyclized to

form a 3-7 membered carbocycle or heterocycle, such groups can be, for example,
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5R8 and RO both H and r is |I. In sone enbodinents: -X-Y- is
-(CR8R9) "-1\T1-1-00-, -alkyl-0-alkyl-, heterocycle, or heteroaryl; 20Z is
aryl or heteroaryl, each substituted with 0-3 R substituents; Rl is aryl or

het er oaryl , warpmbs/guépst i tuted with 0-3 Rla ; R2is Hor %T,%Ongff are
both H, R5 is hydrogen; 25R6 and Ie are both H, R8 and RO both H, and r is

1. In sone, enbo 30- X-Y - CH2- NH- Z is phenyl, pyridyl or
pyri mi di B Op“ﬁ)élgl’?n‘gﬁé)‘gl’lr EXHeRanLy- PYFl%ﬁexV]e&HCOBFFEYWHWOIYHFhlaZQFYLt ri - hal oal kyl :

Rl is ar yihy@boh8bier Qo S d with phenyl, pyridyl,
pyri m di nlyfj %xazg 9?{ )} I?}gl?g@yl ngidﬂ%n?ﬁazo l;, R2is OH R3 and R4 are

both H R5 i sinisgaie gg@ndlments R‘h@d&?arﬁ:ﬂaﬂe bot h H 5R8 and R9 both 1-i; and
In some embodiments, ris 0, I, 2, or 3. In further embodiments, r is 1.
5 In some embodiments:
X is a bond, heterocycle, mono or poly substituted heterocycle, heteroaryl, mone or
poly substituted heteroaryl, or (CR*R®), , wherein r= 0-3;

Y is a bond or ;alkyl-O-alkyl-;
Z is aryl or heteroaryl, each substituted with 0-3 R'® substituents;

10 R' is aryl or heteroaryl, each substituted with 0-3 R'?;
R is H or OH; '
R? and R* are both H;
R’ is hydrogen, alkyl, or formyl;
R®and R is H, C;-Cy alkyl, hydroxyalkyl, or alkoxyalkyl;

15 R® and R’ both H; and |

ris 1.

In some embodiments:

—X-Y- is «(CR*R®),-NH-CO-, -alkyl-O-alkyl-, heterocycle, or heteroaryl;
20 Z is aryl or heteroaryl, each substituted with 0-3 R'® substituents;

R' is aryl or heteroaryl, each substituted with 0-3 R" ;

R*is Hor OH;

R® and R* are both ;

R’ is hydrogen;
25~ R®and R are both H;

R® and R® both H; and

risl.

In some embodiments:
30 —X-Y- 18 -CH,-NH-CO-;
Z is phenyl, pyridyl or pyrimidinyl, each substituted with at least one mono-, di- or
tri-haloalkyl;
R’ is aryl or heteroaryl, each substituted with phenyl, pyridyl, pyrimidinyl, oxazolyl,

thiazolyl, or imidazolyl;
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ris 1. In some enbodinents: -X-Y- is -CH2-NH00-; 10Z is phenyl substituted
with at | east one nono-, di- or tri-hal oal kyl; Ri is heteroaryl
substituted with pyrldyl pyri m di nyl, oxazonI t hiazolyl, or imdazolyl;

R2 is OH WO200306066R3" and R4 are both H 15R5 is hydr og@TfUmeZR? are
both H R8 and RO both H, and r is 1. 20At various places in the present
speci ficatiom?;sgpstituents of conpounds of the invention are disclosed in
groups or in ranges It is specifically intended that the invention include
each and eveﬂyemdﬁlvwd@aﬂﬁsubconblnatlon of the nenbers of such groups and
ranges. For qﬁamgp the term"C1,6 alkyl" is specifically intended to

i ndi vidually 8%@ et hyl, ethyl, C3 alkyl, &4 alkyl, C5 alkyl, and C6

al kyl . 25For}éQﬂ@Qu|ﬁ&maﬂgthe invention in mhich a variable appears nore
than once, eagh vagiable can be a different noiety selected fromthe Markush
gr oup deflnlﬁbEWﬁB-P@ﬁﬁéBp@ For exanple, where a structure is described
having two R grpups that are sinultaneously present on the same conpound;

the two R groups can represent different noieties selected fromthe Markush
group defined for R 30It is further appreciated that certain features of

t he inventio whi ch, a for clarity, described in the context of separate
embodi ment s, éﬂn%PE@x@@ﬁHFOV|ded in combination in a single enbodinent.
Conversely, variousdigatgis.; of the invention which are, for brevity,
described in the context of a single enbodi nent, can al so be provided

sepatlat el y orZ isgphemy subgiituiadvethsag ﬂﬁ%ﬁﬂﬂﬁ menpodi- or Vbha oalkyl;
20051060665P ‘4y§§9%%/p4§§ﬁ&ed“mh£yxgﬁhﬁﬁmﬂﬁ fQ%BHQﬁmhﬁyyﬁgeﬂded to

i ncl ude aronati'c carb rou pheny i ndenyl ,

napht hylinmddazalsd;l as aromatic carbocycles fued to a heterocycle such as
benzot hi enyl zbe ﬁof uranyl, indolyl, quinolinyl, benzothiazol e,

benzooxazol e m dazol e, isoquinolinyl, isoindolyl, benzotriazole,

i ndazol e, anq@aaq;lalelafg,yﬂothﬁThe term heteroaryl is intended to include nono-
and pol y- cyclgc aromatic rlngs containing from3 to 20, preferably from4 to
10 risng at onsR” isbydreggst one of which is a

R® and R7 are both H;
R and R’ both H; and

ris 1.

20 At various places in the present specification, substituents of compounds of the
invention are disclosed in groups or in ranges. It is specifically intended that the invention
include each and every individual subcombination of the members of such groups and ranges.
For example, the term “Ci.¢ alkyl” is specifically intended to individually disclose methyl,
ethyl, C; alkyl, C;4 alkyl, Cs alkyl, and Ce alkyl.

25 For compounds of the invention in which a variable appears more than once, each
variable can be a different moiety selected from the Markush group defining the variable. For
example, where a structure is described having two R groups that are simu]taneousjy present
on the same compound; the two R groups can represent different moieties selected from the
Markush group defined for R.

30 Itis furtﬁer appreciated that certain features of the invention, which are, for clarity,
described in the context of separate embodiments, can also be provided in combination in a
single embodiment. Conversely, various features of the invention which are, for brevity,
described in the context of a single embodiment, can also be provided separately or in any

suitable subcombination.
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het er oat om such as oxygen, sul phur, phosphorus or nitrogen. Exanples of such
groups include fury!, thienyl, pyrrolyl, imdazolyl, triazolyl, thiazolyl,
tetrazolyl, oxazolyl, isoxazolyl, pyrazolyl, pyridyl, pyrimdinyl,

pyrazinyl, vwybddaddstyy! . triazinyl, quinolinyl, JG osqui '
qui noxal i nyl , benzt hi azol yI , benzoxazol yl , benzot hi enyl 9?[}“%%0%/8‘*23%’1 | .
The terns " ¥C|IC al kyl," "cycloal kyl," and "carbocycle" are used

bl

i nt er changabit}e gam ém}l 2wy isfitended thisalude avmatic carbyaylic geuphsughes ar bons (mono

d | h. | K. |
embod: men g e B ol s SR oo fles RS bS5 8HE - 7 O
C3.5. | Bu@l@ﬂbemﬂmmaﬁﬁ)furmy}(kl1ﬁﬁiljdyhu1mlr@1 ibegzot il B obraeste3 15t o 14,

from3 to 10,, or from3.to 7 ring-form ng carbon atons., |In.-sonme enbodi nents,
the cycPHRIRIAZe. dipguinglinyg, isoin yzbe(%(uap@l%,md@;qlﬂagdggm Exanpl es of

cycl gal kyl gmélﬂeanhaellougmsqxﬁh&wmél & FbRb ORI awskx%ﬂﬁm)ﬁ s cyclohexyl ,

cycl oheptyl, cyclopentenyl, etc e present I cation cIoaIkyI i's
al so i neerdsgtion it lﬂdgreﬁm‘tdg&dmcﬂﬁolIDmngytdmrscatrlmnm@uthldss adamant y|

groups d the Het er ocycl es are non-ar clic rings (nono
O ooty BOroh b S B o R SR S or W R bintes SRR R { ¢ g
oxygen @ichielfilry, thighyl, porrbiyl) Gmidaiol SIOTRzEND aidAABM tstrazb Ve dkhAGylcan be three,
four, five, six, seven ar eight-nenbered. In sone enbodlnents t he

het er oc{rexazolybmyszaY]. uﬂyr@yloﬂyr@uﬁ@vbpﬁa@awspyrldémrbwéméb quizalinyd sat urated or
2 doubl

ponds. of *Fa ot SEFEAESR R by habAZHE, F2pCB gt & urotufl S oan al so

bear oxo or §hﬂ e “csdhsa!k)tlué‘nycﬁoaal@lgand ‘@@rbo@ﬁ;ie’é‘@;uﬁﬂﬁntei\dﬁ)mgablg ). Exanpl es

of hetero nclude tetra |, tetrahydrot n nmor phol i no,

t hi ormré 'IYﬁ?lE)e er&?&?ﬁl‘]ﬂfow 1€ Cﬁfgly 8?‘?’ g"”%’i"ﬁ%‘? I?W/)I'Cyglbﬁ %%I nyl , Byr alne,

di oxanecychingll 41ky1 ARyt |om(l|k¥ny4\§ﬂiubk .aR %myemw&ﬂeﬁtb Qhel’l@"cﬁpraﬂt?f MbupPis Cs,

heterocycl iC goups are nitrogen containing 30 heterocycl es, the nitrogen

may be mofli-fi ee, borhisstr G M@mcﬂmhoquﬁecmﬂ‘(mwat@%wh hane fsur A oxi des
|
? Lg % gts ggﬁ@?rogrl% Qq ol Qs ds th% 'ch}nﬁ%caﬁfo%pa‘?orR éb‘?-?g% st snYH%nt ion. In

ur’ cont ai ni ng ur- oxl é are al so
i nt endecdydaliyd groop hed@d osi2tdouble bhmIMImmds oExarﬂIﬂesmfeyﬂmlkylrgwps imhude

Monosubstituted ar refers to an | . gr havi one ubs uent .

Pol ysubCq it Srgput Crai el Sy FraoBral ettt I Bir o (such as
2- 4 subgfebdny @slRaAtionVORAFUES Il dlsatiendia i R ALY bridgliey8lid I dechdbey KRR Yl  group
havi ng one substituent. Polysubstituted heteroaryl refers to heteroaryl

havi ng Qsaﬂammwbgrﬁmﬁﬁlmldms (such as 2-4 substituents). Mnosubstituted

5 | kyl I
sﬁ%gé |O? ue%t ﬁ%(r)ﬁogg‘ﬂ%sat?yﬁ &g{}(g a§bqt %ﬂﬁ frég (@Q}E{é&@y%{ g’fml) %ecl#lggcthg&gycl oal kyl
havi ng 2neosr maae hetsmmmStsmm&ﬁ;trc(gsu,aixygal a-sdlfigub dheiringeht sine Monosubst i t ut ed

het er oc e.refers to a hetero havi ng one, substitu Pol ysubsti t ut ed
ot or ocPEPENE(Ee 132 RetelBEs dh et Aot SN eEBED: FUPBRt & (Such as

2- 4 subghbsd#RBAS Jthe ﬂ&&%c&%ﬁﬁiﬂqe@m Rétero@mar Hletegcrcs)e!@ssaan%xﬁtaia&\ﬂl groups,
het er oaryl groups, heteroaryl al két@ roups, carbocycl )t/)gl oal kyl ) groups
v

and het erws§raied. dn sumpsembodiments, holerocydes coaiind 1@9&9@@@ Rdsror f8e gr oup
Con% st b&%."kn@%ﬂ%@ ’car%l)twt]oms %A@éé/roatoms can also bear oxo or sulfide substituents

{e.g., CO, C§, 80, SO, NO, etc.). Examples of heterocycles include tetrahydrofuranyl,
tetrahydrothiophenyl, morpholino, thiomorpbolino, azetidinyl, pyrrolidinyl, piperazinyl,
piperidinyl, pyrane, dioxane, and thiazolidinyl.
Additionally, when the heteroaryl or heterocyclic groups are nitrogen containing
30 heterocycles, the nitrogen may be modified to exist in the form of the N0 (N oxides) and
such oxides are intended to be included within the scope of the instant invention. In the cases
of sulfur containing heterocycles, the sulfur oxides are also tended to be included within the

scope of the present invention.
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nmonohal oal koxy, di hal oal koxy, tri hal oal koxy, thioal kyl and nonohal oal kyl ,
di hal oal kyl, trihal oal kyl, nitro, am no, carboxyl, esterified carboxyl,
car boxam de, thiocarboxam do and 15cyano. More in particular, the

subst i t uent¥0 gWA0EI66H be sel ected fromthe group consi sPCHESYN4/042321
trifluoromethyl, Cl.4 alkyl, halo, trifluoronmethoxy, fluoronethoxy,

di f | uor onet hst@lbtlﬁteﬂhk)ﬂ)té/fers@ialﬁar@l ganwhdvingehe SubshikRNO Y odyeubstiGted

al kyl am no, %3§WE al kyl)-am no, 5 al kangy| am no, nitro, carboxy,

car banoyy! refgrs bRt Bronge SUITSHFUB?“‘S (ychgs QS‘h%UBPf&H%% Menosubstidebyl c1. .3
al kyl', Nefefohryt rétkis ¥ lﬁé’tért&%‘}}?ﬁ]‘oug%%fé rg&ﬁ;ﬁyshﬁsg%&glf’ciy%\)%{ﬁ%@ h&@bhgoyl - ClL. 5

20al kyI hydroxy Cl.5 al The terns
hal o or ttﬂatSGQGﬂgrowl h&mgskbmasreoub%ﬂ@tw(rsumh‘dsdnfbsidbeﬁitusmﬂsl\/ionwhsti,tutﬁr@an

unl ess ot se state a.fluori i,ne, brom.,ne, or iodine.

Si mi Par 15° O?lﬁlr{ﬁr ?m@@ IREErIRI26yF Oé%}%&r?fﬁ’a}‘?‘t‘”“lgé’“? AsHiE onohal oal kyl and

pol yhal gelsubstitr@l cyea®| @r cérB&:yEl@] mfta k@ ety GGy 28r MateQlbdinfedkal kyl, is

meant to include trifluoromethyl, 2,2, 2-trifluoroethyl, 254-chlorobutyl,
3- br onofiusp b 2-4catibistitipats)- |M@OSUbStltUtedﬂW@rQCéﬁhﬁr@fm&W aViplerocydeiavaig oner  al one or

25, 3, STkl SRS SRl A LOCARGIE R ALY SO HESSuHECRS pri el y

al kyl groups, sec ter oups e groups
may cont(ajchamp-éltsnbslﬁuenmpeferabI y up to 8 and nore preferabl y up to 4 carbon
atons. In so Qdi ment t he al ky is Cl.10, C.s, Cl.6, G.s,

CL. 49 or C - F8§Sllﬁfar3glgk%f’s @éﬂ%&&ll OYRSHUARATH BAVRS: such as net hyl

et hyl, mefefaaxmkyvgsaﬂj@%yﬂocyae EB%MElkylt) gmey&nd He®RWENL eroBpchfsiRC- but yl .

Slmlarly the ternms al kenyl ™ and”al ky fer to unsaturated strai ght or
br anchednentiortanbeseleeted Gbmithggroup Cmam ef Hatagem, 21kyb, alkdxypref erably from 2

to 6 carbaon, at v b enho al.ke on I roup is
C2- 10, &qr@p%&aji}%y, @a@%@ gﬁfagoa %@oalgila & e°§1XLEf10aa]I( ﬁe‘?wgﬂﬁg al kynyl
groups itfikdleaieyi itiy,lamizo, I@ﬁl@bﬁ:}ﬂ)’dsterlﬁé@tatboxyli-carb\ﬁﬁmlde thiocarboxamido and
20051060665PCT/ US20041042321 i sopent en bu& tadl enyl), 2,4- gn (#adl enyl ,
3- ( 1134- seficadloship pprticalapyhs fubsttucnipepnl Ssrbaﬁelﬁw ramyihs gAY consig e hi gher

honol 09%&@@@@?‘?(}% alkyl hal@rtﬂhﬁdf%)m%o@' Yihaokéthokes, dm&d?émétﬂo{}et?g to an
al kyl group substituted by an aryl group. An exanple arylal kyl group is

benzyl . aﬂsowalukseuﬂgahoyle@ esr @kmylany,ﬁuls@wlangm i Csmladtyi kamino, Gy Sar vyl .

Aryl al ky refers . al k u uhst i tuted. by an_aryl group.

vt e oarap R Bonisd. fbofy SneT & CaRARR IO S HisT  Sor it atify

het eroarcmlbambigalt@r,aﬂ{wIm(ﬂp;ankylyc@ﬁb@myucq salkydRe (s A0 RarbiBstll Cuf ed by a
het er oar Het er oar yI al kyn¥I refers to an al kynyl group substituted by
het eX0oar Y bpdroxy bey alkshpid §1-orkedtlarodidl i cal kyl is neant to refer to an

al kyl group %p%ﬁntsg#aﬁgop}{alg éﬁe‘bg Eﬁs@larr%so ag\éghgﬁtoﬁéh?ﬁe%y{) ub@ftu&Y Cnkn, al Kyl

al kyl is meant to refer to y a cycl oal kyl

group. Embmploésmﬁe stytetipalﬂuyhm kelorige.obrpminen of ueting @milmheﬁmrmlthytb
no_and

cycl opr h and t he l.ike. he .te ah(lsl | a
al kyl t hﬁ%%(’@(s ’ %‘? S?ybnda'fj% nghal?%kﬂr@flrpoi’aﬁl% Fﬁ?/% ex@‘@ﬁ@ m%‘ﬁ? refer to
t hose altg)oalxgt, @U@ﬁasﬂiaﬂtﬁ@h@@aﬂ«?l i MedR IRidHRE tofludriigethP 2QW-gifMbe@pl, OXygen
atom an am no grou or a sulfur atom respectively. Therefore, terms such
as 25 d4-chlorobutyl, 3- bromOpropyl and the like.
The term alkyl when used either alone or as a suffix includes straight chain and

branched structures such as primary alkyl groups, secondary alkyl groups and tertiary alkyl

groups. These groups may contain up to 15, preferably up to 8 and more preferably up to 4

carbon atoms, In some embodiments, the alkyl group is Cy.10, C1.8, Ci.g, C]-ff, Cia, or Cia.

30 Examples of alkyl radicals include groups such as methyl, ethyl, n-propyl, isopropyl, n-butyl,

t-butyl, isobutyl, and sec-butyl. Similarly the terms alkenyl and alkynyl refer to unsaturated

straight or branched structures containing for example from 2 to 12, preferably from 2 to 6

carbon atoms. In some embodiments, the alkenyl or alkynyl group is Cy.19, Ca.3, Ca6, Cass, Ca-

4 or Co.. Examples of alkenyl and alkynyl groups include vinyl, 2-propenyl, crotyl, 2-
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15al koxy and thi oal kyl conprise al kyl noieties as defined above, attached to
the appropriate functionality. O her suitable substituents which can be
used in the many carbon rings of the present invention such as

cycl oal i pha“,bgﬁos,@gdgg@tl c, non-aromatic heterocyclic rin gr oup
i nclude, for exanple, -OH halogen (-Br, -d, -I and - F%C%J(sg(ﬁ]%%zs%l

substituted aliphatic, 20 benzyl, substltuted benzyl, phenyl, substltuted
phenyl , isperanilc- thutadiensbi l‘trp@ﬂﬂda?m’hét-(llcﬂ-mlbﬂ;ﬁ)lyl)rmﬂyl Ne2yd 3-popMyl- NH2,

-NH(al i %hﬂ{%{é"ﬁ’f ?g_% hpﬂ’ Pﬁ m&g Seaﬁi’dqslc;n%?satl c, benzyl, substituted benzyl,

phenyl , OITB.tI Cc or substltut ed aromati c group),

-N(al i phatl C AgtlRyipr a@lld)ls)t] iig mé@ﬂt(ﬂlefephﬁdﬂ Qkyl enpysbibstiubby &dﬁr?ﬂgrb@ﬁzw
phenyl , substi }ut ed phenyl, aromatic or substituted aronmatic rou

2 000{ al iSHRRME e@rﬂalﬂsyl &ra%lts beRayb e aligmak seters tonpahepy] eraupsubsit \mgy benzyl ,
phengl ; a?}qb%)?lﬁlﬂgnﬁq RS W in alﬂrﬁrrrglfvhg sifffstiRtHaHy a%lé%]ﬁ% cﬁ‘z‘i)oﬁ'gl%t ?t)%dt’ g}é@% - CONH,

CONH( al i'phati1c, " substituted a I C group, enzyl,
phenyl I@eubsm ire fent tednpﬂ@h&ﬂoup substitated by betesakdt tteroan lalireopiat fecs tgroup) ) , - SH,

-S(ali ph t| sub hatl benz ti tut zyl, phenyl,
subot | L P piraRovoe e e B, Bteerr i Skt M e Bl

- NH C=Nishibstitided #y &tﬂ@@dryn He@dﬂod}@l@aﬂc&%f&kte@oo?@ﬁ&ﬂ@ﬁé%daﬁt to3¥ef lon@.alkgenzyl i c
group or aronati rouPtl)etcan al so have an i phatic or substituted aliphatic

gr oup agrcaw%b%lﬁw @ha hetgroeyghss tGyclprbkyladiiyk o1 cyshic alkylpilaxl iicmepnd inreéate al so have
a noy- ar, Qg&&"s@tﬁﬁéﬁ 'bgﬁggélgﬂlé{}%gw Exaﬁfﬂps%f'c&%ﬁa?ﬁ{'lg@gléé%%psq{laﬂ@et' ¢ or

substi tut e tic grou t uent aronatic
heterocyqlciodnexyl)lgeﬂqdrcyalopmphMyig&ndﬂﬁ:hke NH or =N(aliphatic, aromatic or

substituted opat i rou as a su bstlt allphatlc
substi tuted g[’%ﬁﬁ‘l’? %kg’g’uB@%amoead‘ 8 th‘l‘)g tg’}"@ﬁ\‘ﬂ é"rrfb'éi?al“? “¥ing or
SUbsti t UbRRnHGRE Yensd) BAMRIG ANV kTR Sipt BARLANE tBdRFairddfo the moleculEOT

bi val ent nmoieties such as X and Y, the term "am de bond" refers to - NHCO ;

the ter M@ anfPaBCROBARRMINREISHR. of 6 sulire®um, reypectivebym Thetefarefetmisdech #sef er s t o

- NHSQ2- f rs to
o 2R PR bRl e sl il P P LR S0P T [ Cr

to - 0- (tﬁyﬁ:homihkwl) "Het er ocycl i c aI koxy" refers to -0- (heterocycle).

Al koxyal kyl " refers to alk uhs ut ed, .by al kox cli Ikox al kyl "
refersyto )altl eré‘ﬂ[’i’z’{elsf‘bﬁt I&ﬁ*@* 5%%%{'1% e)ma“yl-‘l)éf@l“c}é‘ﬁ ‘38‘[3 y )altl kyl "
refers m/eadlmucmcs,rclgrauch o m;ﬁaﬁaaa@h&amcycﬁb Lk byt Tefers to
al kyl substituted by thioal kyl. "Cyclic al hi oal u% refersto al kyl

¥

subst i t incllebfpr exgnrdy cPYahatgden (-Briélled é@%/tﬂ) r@(aélplwll% ptsated glivhatiaf ers to
al kyl, s‘ﬂ?ﬁ‘iyh&ﬁﬁs\?\ﬁu@ben@l Fﬁén?f gﬁﬁ's‘ﬁtu‘?e?d d)he%q nﬂoxg‘l%c 51-'su #Q@Ed &Bﬁaﬁ@c am no*

refers 1) hydrogens
are replgf:tm@;j -GNt m(az sub6LH] {NﬂﬁntNHLadlbhm gﬁiusz@lsdnyﬂed aEbhaUQ@eﬁ@l 4 al kyl),

etc. I\/bo- or, di - stituted 1 | refers to al kyl substituted by
mono or SYRSHBRsERE St “ﬂnﬁuﬁ?ﬁf”u‘eé%ﬂ"é‘ﬁf 0@%3“‘88? Bﬁ‘ﬁ?‘i“"’edraé‘fr%artégf where the

hydr 099an%‘hBlHQtic%r&ﬁpixﬁﬁ%tebﬁhﬁaﬁb'tb‘éhiﬁ ‘%%Bénu%h'&ﬁeré?l fHendl, @uﬁ%ﬁiutedcar bocycl e,
het erocycle, aryl het er oaryl Car’boxam do ers to - CONH2. "Mbno or

d| subs phenyl.atbreatictes sehsiigted aramaticgroup)s, (P linkaticeronpesibyénted aliphaticg. | nono)
th a ch as CL.8
ol o, gl el iOR S0 R RS, SR TSR 20 oo
or di - syhsip), tOOBmIgpmmﬁm(ahﬁxanb sfubgtisutedaliph@Pdoidp, Waeryve, sabdtinaed bameyl( e. g.
nono) or bo drogens, are replaced with stituent such as
G5 ol ey enbiisedatiend), SEgts o b e PraE Rty 5B HUHBIE SconD and
" mono Orsutsiht@éabﬁ t&))hétiét S‘éﬁz?luétfb@ﬂ'\ﬁﬁﬁ @snzyr phatys, st Ry i aiifoei t her one
(e.g., nono) gens "are repl aced with a substituent
such as s@stiBues] axmatlc@mupg:@lq ol ﬁ-é@&l)k@‘ﬂ) A gubgtitutednRiramatip gterocy@dicer s t o
) 802’ ( aln‘z% lgenzyl%/g(r:clnulpcor Aoty atl% %LOU%QXH alsé E'c{v% ah a Lghau%%?substltuted aliphatic
group as a substituent. A substituted alkyl or aliphatic group can also have a non-aromatic
heterocyclic ring, benzyl, substituted benzyl, aromatic or substituted aromatic group as a
substituent. A substituted non-aromatic heterocyclic ring can also have =0, =S, =NH or

=N(aliphatic, aromatic or substituted aromatic group) as a substituent. A substituted aliphatic,
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(carbocycle). "Hetercyclic sulfonyl” refers to -S02-(heterocycle). "Aryl
sulfonyl" refers to - S02-(aryl). "Heteroaryl sulfonyl"” refers to

-S02- (heteroaryl). "Al kyl carbonyl" refers to - CO (alkyl). "Cyclic

al kyl car bonyO209546¢66% t o - 00- (cycloal kyl). "Heterocycli ®Caisphosasisony| "
refers to -00-(heterocycle). "Arylcarbonyl” refers to -00-(aryl).

" Heter O%Bétﬁﬁtéc?%ﬂatlc %%s%tﬁécﬁn&noar?lgglc(ﬂé?etr 6’% Hﬂ% or suﬂ%’ﬂnﬂg@ﬁéﬁg}‘l%ﬂp refers

to - CSNH Aryl am nocar bonyl ers to -
" Het er oaﬂ‘aylha‘rn mm@&hanmylsﬂbsm‘ezm:r s to -CO NH (heteroaryl). "Aryl carboxan do"

refers to - V. er xam do' .ref.e

" G0 N het or af bivsBherdicies e H ot i F She el RnniiRie s Sl PSP By 1
" Het er oae u‘hﬁlrﬁlﬂb bolhﬂ’f’ Rfids too-mr[@sd me&uhs*tsutf@ataﬂﬂdéa’yeﬁaﬁtte LNIRTSY),-; theAeh OXY"
refers to -O . "Heteroar ony refers -

2oo5/506066@%#@92*@0%4@32@@0%% é?férért‘yi@(_N“QWt anwswmmr aFes? gefery al koxy
substi t%egI }@1][( Heteroaryl al koxy" refers to al koxy substituted by
het er oaryl . am no” refers to -NH-(aryl). "Heteroarylam no" refers to
-NH- (het er oar‘j@;&lw alkdpgt mfg/rlsad 4@4(éyctuaﬂ@k)s“}meratycyb akubgtefenttodOby hydr oxyl

Nono, " dPEigtoRy S PR alSH 1ol it iy SRRy b B pat oY b
oY (p "o reEs G ikl 80 -OXRACARNP MbrersciRAIRAY 0l “@f"% AT eTS L0

S l0 SUiBbtiteed bi-ByBaTe e AR I T e sionbat Faatidn oyl Ky -
refers @ abiolyiSBEy e Yo RRBURRLEPSY Shioal b VhERIBRL AT noal k1

refers to
0" Cycl oahioylkg%frréfeﬂyd) alicynamastieyted by e$¢lmerb@cab kWomuh&ixishbﬁImﬂecbgmmo

- NH- 00- (c cl oa Het er ocycl oal kyI [ noal kyl to al kyl
subst i t UEEE tsyu%@%lq FHEER PRI @ F)0n0) 94 qﬂm ﬁﬁ}wémgﬁwrmp acedwishs t o

al kyl SUJ)S%BbﬂtHér@guclHBésCNEEIQ% Off ¥0)( Cl4hiﬁ§/l?ré9é‘r‘51&h&1%t BeayduBstined! kyl " refers to
al kyl substituted hét er oar Aryl sul fonyl am noal kyl " refers to

al kyls SLﬁmnﬂbﬁlle’éttfdygltO-ﬂNHd S@i@tl‘(l@dwwmo@wrIéeb‘ldﬂtsbfawdsimﬂﬁfarf‘}ﬂsﬁmﬁnﬁbal kyl" refers

to al kyl _subst.i_t et eroar V.G efers to a
ycl oa KT E K EaA s BOM BhesR DAt A S plarg b o pB B Gt B

cycl oal kamqurarﬁmey@é deieedcydle, i 1w heteSpiv Ot @ilexasydy ecfefseb eCONHD. aMbgs er ocycl e
group sharing gne of its ring-formng atons with another cycloal kyl or

het er ocy&d VP%F‘%‘EFHCﬁrméarﬁ‘HF Eﬂm@ptq wkwrﬂsegw‘dom(ec%nma@)@pétpthzed to form
a bridg bi V. I ene group
o o Do e e s P B e e o Fo
V\hemoRB e d“GadhanragSireliersgo e CANH gand fimont ondi; subsﬁogatm@rbmmtaﬁ rafedﬂ toal ent

bridgin such,as, for exa | et hyl en NH.. 0, S,

ot ot ocRCBNF Syt g aee (G SR B TR WP Sos T R ARt M cared. (e
conpoundgbfit@nt SRl ak T, AIRy120BYE€OL@, MrlkR), 3k “SeEoianddd "Geferab U, NH;
pharmaceutically acceptable salts, prodru t hereof, enantioners,

di ast er edfemeno Pa@éﬁbﬁltW@(ﬁq}fOQWldﬁefe&? to %Q;Wamheﬁ@ ¢IenRne (ﬁénmﬂn%t al line

Lo BT b Rbpel Al pkame R ERIG TS0 Oty e
25 alkyl), etc “Alkylsulfonyl” refers to —SO,-(alkyl). “Cyclic alkylsulfonyl” refers to -SO;-
{carbocycle). “Hetercyclic sulfonyl” refers to -SO;-(heterocycle). ;‘Aryl sulfonyl” refers 1o -
SO;-(aryl). “Heteroaryl sulfonyl” refers to -SO;-(heteroaryl). “Alkylcarbonyl” refers to —
CO-(alkyl). “Cyclic alkylcarbonyl” refers to —CO-(cycloalkyl). “Heterocyclic alkylcarbonyl”
refers to -CO-(heterocycle). “Arylearbonyl” refers to —CO-(aryl). “Heteroaryléarbonyl”
30 refers to —CO-(heteroaryl). “Thiocarboxamido” refers to —~CSNH;. “Arylaminocarbonyl”
refers to -CO-NH-(aryl). “Heteroarylaminocarbonyl” refers to ~CO-NH-(heteroaryl).
“Arylcarboxamido” refers to ~CO-NH-(aryl). “Heteroarylcarboxamido” refers to ~CO-NH-
(heteroaryl), “Arylureido” referst to ureido substituted by aryl. “Heteroarylureido™ refers to

ureido substituted by heteroaryl. “Aryloxy” refers o —O-(aryl). “Heteroaryloxy” refers to —
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conpounds which are prepared with relatively nontoxic acids or bases,
dependi ng on the 30 particular substituents found on the conpounds descri bed
herei n. Wien conpounds of the present invention contain relatively acidic
functi onal iy < addition salts can be obtained by contacting the

neut r al for\;rvnbgﬁoa]sou@ﬁgcorrpounds with a sufficient anount P&F’qsﬁ‘@)“@ég?lr ed base,
either neat or in a suitable inert solvent. Exanples of pharmaceutically
accept ali)-eraseyrdidtylatoxgatafes toadkaxgaulsstiditetyy ok d$Ricuarylelkbai”tafersanmoni um

i ' . i . of a sinil It . 1ds of th
o acent 1§ Ryent B CBRBRREPR L A mE P AN Gl {HOSo R di i on

sal ts cagfeheo QNHa(ihE‘@ﬂJa@l).Gﬂlgrﬂﬂﬁﬁzia[kgl’tlﬁﬁrﬂﬁ!ﬂkr abubk@hRi @ nseelyigompounds with
a sufficient amount of 't'he desired acid, eltf){er neat of in a suitable inert

sol vent “Amisgeptbesylalicylhafersde ality] wibstityted by apinabdrboryti Manddtiordon sal ts i ncl ude

t hose deriy i.nor .6, agids |, ke d hl ori c ydrabromc, nitric,
car bgni g?ﬁ%ﬁ“g%dﬁln?}%(@f ogg;%pﬁyglrff%rsﬁ ﬁb(ygﬂb%ta{egf%w& ?rcc{}?fgl?sg‘g{te sul furic,
parti al laypimesbosyli Z&tkykaltodlyhikyl” ki ety Gsubaituted B¢ plOkabsnydci ds and t he
li ke, a S %}% ail%!l’gs derived froamrel atively nontoxic organic acids

[
li ke _acZ‘pV ?albﬁ% | hphtoalnd subrfuddy -getoallgBnzoi ¢, succinic,
suberi Cf‘HEiéfHéSz,&lGalkﬂ@d}ﬁ&Man)il@}'é’fé}é‘{o' ai%yé@?cﬁé%%i@-ﬁf&g%gfyﬁﬂl yl sul foni c,

citric, tartafic, met anesdul f oni c, ke. |l uded are salts
of ami nGAdgyilwdshospleminns!kyl gifemtte akmbtisubkiguted ke -N&EROOalkyy. of or gani ¢ aci ds

ket . | . . igadie ! s
conp8onde P kia® b BRRROTRTE Sy 4 SBHb R Pt SR BB act ai ¢
f unct i ortHkiefdcesodthdtarbbrdyumibbidk o RRa RSk Quiztte@ibieNIR e O-(HeRr@ytlapr base or

acid addition salts. Lists of suitable salts_are found in Rem ngton's

Phar mac et yleaborgiamipraliy]” rirrntogdky] swhstwted by-NfCRY(Gedhpany, Easton, Pa.,
I $1985, “Hﬁte%%%ﬁca?%g%ﬁﬁﬁ&ﬂ!y]’o{gfe?m;ag&g%Efiﬁ%ld.big—'hﬁ-ﬂ@%-gl?gmag'l)( 1977), each of

whi ch i s incorporat erern by re nce irnits entir The neutral
f or ms of'AtHailivoylpminvdkybfrefetsao pikgbwmibstititad bpt NBRSOmferde r egener at ed by

cont act i, the salt w.th a.base or  aci nd i.so I t he rent conpound in
t he 'gonvgﬂ?fogﬁlé’tﬂ?wmwa“?ﬁem At @r"i’tlkyﬁ 6‘%‘5‘%%%5%#@%’%%&%'&3 frgﬁ1 t he
various sal t “$§@fdaBeléMrefedd fol dYcldARMYEbIGAhafi OHRI Ifiie Sing I@tIn@gomOitRi 1 ity in

pol ar solvents, but otherwi se the salts are equivalent to the parent form of
t he conparihel cyelpalkHeor heierpsxdyl soup: Hepisehetsaerycler yalers tomheterocyclogrovmpt ed above,

some of ) - [ ' [ or asymmetric
carbon &rbfig SREBHER Rl 3 SRR oot BRICA BPRAGSSHTal e

di ast er eorer $he pleasesbpiiaallg BrrendsR bewl be rglilized weform pthridedd biswiresstaar e al |

i ntended t.o be enconpassed within 25t he scope of the present invention.
Soneof TEYIEE EGIFBAEP of 8 FAYISHa E5HP 1 EAROHRD SO HSMEPEY for o as
vel | as gl 6ENT OB 5™ kelerk HrwhG HPYAH R edsifipg ¥R difffe aRBIsadogethdte sol vat ed
forns are equrvalent to unsolvated forns and are intended to be enconpassed

wi t hi n fore sdiypentdridging npriey syeh ap.foeaemele, medylcappthvdisoiHdd. Bf the present
inventiqn, e%iréetﬂgilé}*e- b LR kﬁé‘%ﬁ'{ al 't ne or 30anorphous forms. In
phy I ’ subst

general , a SicC orms  ar antially equivalent for the uses
cont enpl at edUniesd dtberpiisesmditatedn the rbmpouras groaided imthe ntled foondearaimdann t he
scope of the present inyentio itian to.salt forns, the present

. In_ad
et | ShBAGPRRER AR N AP Igsa i proniEs Hiekeob AR AHSRPBE UGS of t he
conpounggerlesaixhiesthbes e tisalite FisHot QRSO hmbfRed frms thereof

and solvates thereof.
The term “pharmaceutically acceptable salts” is meant to include salts of the active
compounds which are prepared with relatively nontoxic acids or bases, depending on the (
30 particular substituents found on the compounds described herein. When compounds of the
present invention contain relatively acidic functionalities, base addition salts can be obtained
by contacting the neutral form of such compounds with a sufficient amount of the desired
base, either neat or in a suitable inert solvent. Exampies of pharmaceutically acceptable base

addition salts include sodium, potassium, calc¢ium, ammonium, organic amino, or magnesium
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WD 2005/ 060665PCT1US2004/ 042321 undergo chem cal changes under physi ol ogi cal
conditions to provide the conpounds of the present invention. Additionally,
prodrugs can be converted to the conmpounds of the present invention by

chem cal omw®imeb@ssscal net hods in an ex-vivo environnmertT/ukmoyexspl e,
prodrugs can be slowy converted to the conpounds of the present invention
when pl t zyne or
chem ca?gl?gééglr?ﬁlaﬁ%{hagﬁggs C Eeg%‘Pég‘%?ée vlént‘m d&flé}lﬁﬁél#ﬁag?ﬁgﬂal gr oups
present funetibigitiegepiduddison selts umhbeeobmyedﬁ)atontabmgmdnéutmafammﬁ sahe cl eaved,
either in routine manipul ation o to, the parent ounds. Prodrugs
et ude CCBRABURBE ARSI Hy e 2bine desiiel Soid Binrtrralgiin s HERI BBk " o1 oups
are bonq&deﬁtoz@ﬂw&r&Bpartnfa@ém:mM%ecewme%ﬁ AlaabnlAnfRMMbicaRiisapd] ect
cleaves to forma free tohydroxyl, amno, sulfhydryl, or carboxyl group

r espéct ifwal orgmyia ApitieEkaitydprchbriagy drobeoraigenitrisuearberac, phesphomd, patioly, acet at e,
formate e 0 n m tjonal groups in
the co nﬂ%ﬁ%gged;;?h%?é]h%rig%Exd%/it%lﬁfﬁYr? a;u{la@ aetuprghzeﬁ glﬁﬂ"lc H%q;r&%ﬁ%dér ugs is discussed

in T. Hipgosphoroanstidd anStled like, as vFEﬂDersdlingiis asivia Yiein 1@&11%/19&1&!11@%8'&)@551;: Vol . 14
of the A 0Si um, Ser | and in Biqreversible Carrjiers,in Drug
Desi gn, a%*g fg‘my PEOPIOPAC, 59 Wé”c Fif-BHOH D ARG SYGCERS spReEG TGN and

Per gan rha'ﬁ&&&%htﬂﬁ@be&%e@ulﬁfmé’"ﬁ 't&l?lsé‘lrf&u@ %[tﬁ@far\ta?i%%%ﬁ%%ﬁﬁmw afher ence in

their entiret Conpounds” of "t he 1 Avention, including salts, hydrates,
and 1ol Vi e*slsm inehudest are s@lts Otﬁempma@ahs euthurs |ar&natmmmh©hlganmtsa$ty of drgwiis

t echni que d can he s esi.zed i.,Ng n numne ossi bl e

synt het |a5la§§ ‘oegcm%cl'ﬂr E p%ﬁcgdsfa&?i%er FF'%’d E%ﬁﬁjﬁlfﬁa@oﬁ'fthOF@ i nvention
can be ¢asént@eheftidn mily sohtdiRbbik bat MRNcRioVineibraRifeshkat hRed itHeyeompb@gtsed by one
of skill in the art of_ organic synthesis. Suitable solvents can be

subst ant kg «royvmﬁﬁlrléta@ithvévaeﬁ QrwcndwédlélpaﬁatltSn §istreplepitablasalip adpundtia) , the

i nterme ' t eactions are
R R P S e

t enpeér atld8%® pt bHished dalrvenyf Phatmaickutivgl Scidnce eﬁ@péﬂé’t’lﬁ) each/bfgﬂwcélns reacti on can
be carri.ed out m xture of nore than one sol vent.

Dependi Hb‘oﬂ:i?reft'?f,eheﬁ%{?ﬁ'éﬁ%’rﬁ?ce Igétéflﬁgﬁtystep, suitabl e solvents for a

particul ar reashdudial P oCAe chitpRRlLettBelpresent invelticaRdydeirednhie@ @ypounds  of
_the invention can involve the protection and deprotection of various

cheni calcowpaingshe sphevithense of acithanddilativg tharprané perapaied inihe carﬁf@ntﬂml 30
sel ect %nﬁ% ﬁpeg;ga?&ﬁ%gﬂ{enofﬂﬁ éo%%hﬁfggl%%% fh%f%ra#?&hs [ GRE Y ui’ m ned by one

skilled 1n chemstry protecting groups can ound for
exargpl e physicalpMperGes eumd andubliG iMpolAb sdyeniy, butachdrwse Greaalisare nqm)faj;aml c
Synt hesi s 999 which is

i ncorpof%ﬂ’gﬂaﬁg?ﬁr'ﬂoggﬁérc%‘}/‘g‘?%ﬁ%r tpﬁp'i]rpgseé’ﬁﬁﬁf’Bfeﬁentglﬁg%%q ons can be

noni tored aca@héicddbdve, ﬁﬁ%&%&@ﬁgﬁuﬁ@tﬁm PFERUNn htibA Bosdésk chikQbr exanpl e,
product formation can be monitore by spectroscopi c nmeans, such as nucl ear

magnet i @sm@ﬁaﬁtréowe@ﬁ (apsicdljsgntets) o double bepds) theyadempicar Bastasmers, os copy,
spectro sBQﬁe{]s%n@ uhdn!'}%/ua\{ b;r?t;cﬂl ﬁ%mer&? Gre TS Sre i %S bR inpassOd witkin

chr omat ggr aphy ‘suc
25 the scope of the present invention.

Some of the compounds of formula I or II can exist in unsolvated forms as well as
solvated forms, including hydrated forms. In general, the solvated forms are equivalent to
unsolvated forms and are intended to be encompassed within the scope of the present
invention. Certain compounds of the present invention may exist in multiple crystalline or

30 amorphous forms. In general, all physical forms are substantially 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 that may beina

prodrug form. Prodrugs of the compounds described herein are those compounds that readily

25



51iquid chromat ography (HPLC) or thin |ayer chromatography. A variety
of 4, 4-disubstituted cycl ohexanone derivatives can be synthesized using the
protocol s described in Schenes 1. Conpounds of formula 1-2 can be prepared

by addi ti onwaf 20a5/960déd3X or Ar X/ BuLi to 1, 4-cycl ohexanedi oper/bssbos/042321

Al ternatively, conpounds of fornmula 1- 2 can be prepared by treatnent of

1, 4- cycl ohgxanedi one .nono- et hyl ene, ketal 1-3 with | yl MgX, Ar uLi or
het er oar %CEV 5 ﬁ"i“lmf‘fhé{]%“éd‘éfi?{ﬁ‘m@e@f’ﬂwﬂ@ lflﬁqsltﬁm“gsﬁecww tthe ket al

in 1-4 t greenkRivOtRuUAHAHoNy Sfrbeusiieh R okfeked B B aobttht pRgenochenme 1
aryl MgX 000 0 or Ar X/ BuLi Hg) g aryl MgX k HOx70-1 HA/H20 or Ar X/ BuLi Ar

0") or AmmMentiompErphamizalof bgokarhicalgngthods in an 4x-WpgtroyrohhgxBorenempler i vat i ves of

or o Bt SR XL RERGART B LR BRSPS eI 2
5  transdermal patch reservoir with a suitable enzyme or chemical reagent. Prodrugs can be
prepared by modifying functional groups present in the compounds in such a way that the
modifications are cleaved, either in routine manipulation or in vive, to the parent compounds.
Prodrugs include compounds wherein hydroxyl, amino, sulfhydryl, or carboxyl groups are
bonded to any group that, when administered to a mammalian subject, cleaves to form a free

10 hydroxyl, amino, sulthydryl, or carboxyl group respectively. Examples of prodrugs include,
but are not limited to, acetate, formate and benzoate derivatives of alcohol and amine
functional groups in the compounds of the invention. Preparation and use of prodrugs is
discussed in T. Higuchi and V. Stella, "Pro-drugs as Novel Delivery Systems," Vol. 14 of the
A.C.S. Symposium Series, and in Bioreversible Carriers in Drug Design, ed. Edward B.

15  Roche, American Pharmaceutical Association and Pergamon Press, 1987, both of which are
hereby incorporated by reference in their entirety.

Compounds of the invention, including salts, hydrates, and solvates thereof, can be
prepared using known organic synthesis techniques and can be synthesized according to any
of numerous possible synthetic routes.

20 The reactions for preparing compounds of the invention can be carried out in suitable
solvents which can be readily selected by one of skill in the art of organic synthesis. Suitable
solvents can be substantially nonreactive with the stafting materials (reactants), the
intermediates, or products at the temperatures at which the reactions are carried out, e.g.,
‘temperatures which can range from the solvent's freezing temperature to the solvent's boiling

25 temiaerature. A given reaction can be carried out in one solvent or a mixture of more than one
solvent. Depending on the particular reaction step, suitable solvents for a particular reaction
step can be selected.

Preparation of compounds of the invention can involve the protection and
deprotection of various chemical groups. The need for protection and deprotection, and the

30 selection of appropriate protecting groups can be readily determined by one skilled in the art.
The chemistry of protecting groups can be found, for example, in T.W. Greene and P.G.M.
Wuts, Protective Groups in Organic Synthesis, 3rd. Ed., Wiley & Sons, Inc.,, New York

(1999), which is incorporated herein by reference in its entirety,
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15dehydrati ng agent such as thionyl chloride/pyridine followed by reduction
of the resulting olefin by hydrogenation using a catal yst such as Pd-C or
Pt 02. Conversion of the ketal in 2-2 by treatnment with an acid provides the
ket ones of WEOr2AH040695 3. WD 2005/ 060665PCT/ US2004/ 04232 PCIAIad/ 02230 vO- - 1
S0012/ Pyridine ? ArPd-0 or Pt02 Ar/ \/ \C)--"JO0 H2/ MeOH 1-4 Ar-QepAr-cr0O

HA /H20 0 2'1%%ét?bn€‘l:5ﬂé}ﬂéﬁi%%dyacc&?ﬁggd{‘o > uﬁfgblg ek &ndes gﬁﬂ@ aRFopynt hesi zed

according to Schenme 3. Reduction o -3 using a reducing agent such
as sodi uribpleoprpdudt femptiodtinds nidugtored byliptctr8schpighmaans.isschcasmueleared to a
mesylate 3-2.by treating wth nethanesul fanyl chloride. 5 D splacenent of
The masyraigigtestraift piioltany sEE . PEOEDEN BBy spEBHLDY: mreitpbeReR T nsole or
t et r azol(e.gRMoXV ER%)! diendsHEREABHEAL Or %, Shrohibte frapisy mmwhitgﬁgeﬁmwounds of
formula 2-3 by treatment with an acid such as HO Schene NaBH4/ THF
HO_0(°0- .luibebaoraatography (HPLC) or thin layer chromatography.

A variety of 4,4-disubstituted cyclohexanone derivatives can be synthesized using the
protocols described in Schemes 1. Compounds of formula 1-2 can be prepared by addition of
aryIMgX or ArX/Buli to 1,4-cyclohexanedione 1-1. Alternatively, compounds of formula 1-
2 can be prepared by treatment of 1,4-cyclohexanedione mono-ethylene ketal 1-3 with

10 arylMgX, ArX/Bul.i or heteroarylH/lithium tetramethylpiperidine followed by converting the

ketal in 1-4 to a ketone using an acid such as HCl in aqueous solution.

Scheme 1
arylMgX HO.
0 O — o]
or ArX/Buli  Ar.
1-1 1-2
. :<:><O arylMgX HOOO HCItH;O
0 J - J—
O or ArX/BuLi Ar 0
or ArH/LITMEP
1-3 1-4

HO
X
Ar
1-2
4-Arylcyclohexanone derivatives of formula 2-3 can be synthesized following the
procedures shown in Scheme 2. The intermediate 1-4 is subjected to a treatment with a
15 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,. Conversion of the ketal in 2-2

by treatment with an acid provides the ketones of formula 2-3.
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O-)NEt 3/ CH2C 2 3-1 MeSO3 heterocycle NaH DVF Ar0-) HO/H20 Ar-nrO
3-22-22-3 Ar=substituted pyrazole, imdazole, triazole or tetrazole

10l ntroduction of .a substituent on the aromatic ring in ketones of fornula
1-2 or 2-3 onplished starting fromthe ketal i ' t 1-4 or
2-2 using {ﬁgaﬂgﬁﬂggi described in Schenes 4-8. Wen théggﬁ%ﬁig ng in
1-4 or 2-2 bears a cyano group, the ketal 4-1 is subjected to a hydronS|s
usi ng a base such as sodi um or po§§§@ﬂﬁﬁ|hydrOX|de to give the carboxylic
acid 4-2. Coupling of 4-2 with an amine using a coupling agent such as BOP

.15provi des the am de 4-3. Treatnent of 4-3 with an acid such as HCl affords

the ketones of f@@gztf>2§ﬁ sé@@@ﬂﬁmé “<C:>K :] Pd-C or PtO,
Hgf’MeOH
HCIH,O
A RJ

2-3
Altematively, compounds of formula 2-3 can be synthesized according to Scheme 3.
Reduction of ketone 1-3 using a reducing agent such as sodium borohydride prodﬁces the
alcohol 3-1 which is converted to a mesylate 3-2 by treating with methanesulfonyl chloride.
s Displacement of the mesylate 3-2 with a heterocycle such as pyrazole, imidazole, triazole or
tetrazole provides the intermediate 2-2 which is converted to compounds of formula 2-3 by

treatment with an acid such as HCL
Scheme 3

0 NaBH4/THF
O 2= e s
0 NEtleHzclz
1-3
MeSOs‘Q(j heterocycle ‘<:><j HCI/H,0 "<:>:°
" NaHIDMF
32

2-3

Ar=substituted pyrazole, imidazole, triazole or tetrazole

10 Introduction of a substituent on the aromatic ring in ketones of formula 1-2 or 2-3 can
be accomplished starting from the ketal intermediate 1-4 or 2-2 using the methods described
in Schemes 4-8. When the aromatic ring in 1-4 or 2-2 bears a cyano group, the ketal 4-1 is
subjected to a hydrolysis using a base such as sodium or potassium hydroxide to give the
carboxylic acid 4-2. Coupling of 4-2 with an amine using a coupling agent such as BOP

15 provides the amide 4-3. Treatment of 4-3 with an acid such as FICl affords the ketones of

formula 4-4.
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HC / H20R2) (--0 RIRZNOC- Ar  0-j RIR2ZNOC- Ar  4-34-4 When the aromatic
ring in the ketal internediate 1-4 or 2-2 bears a halide such as brono or

i odo, the halide can be transformed to a substitutent using the procedures
descri bed iWOSMBEMESS. Treatnment of 5-1 with butyl [ithiPGRUSDIONGRE by
guenching with an el ectrophile 5such as al kyl halide, al dehyde, ketone,
chlorof ormate, or carbonate provi dgshdrie4R-substituted ketal 5-2. Suzuki
coupling of 5-1 with a boronic acid ArB(OH)2 (Ar=aryl or heteroaryl) or
coupling of 5-1 with ArZnCl which can be generated in situ by treating ArX

(X=Br, 1) with kuaty ]l othi umfgll owed bygrguerghd LR 2] chl ori de or
treating 5-1 vm'thCI f_gjhji&(;'\meq,bﬁ couﬂ@(wﬁ?hm ) in the
presence of aNeatraMy<t Osuch as 10 OaC—Ar 8]

Ni ( CH3COCH( OH) CH3) 234, 2- bi s(di phenyl phosphi _9) et hane provi des the
Ar-substituted ketal internediate 5-4. Treatnent of 5-2 and 5-4 with an acid

affords their correspondi ng ketones 5-3 and 5-5. Schene 5 5-1 X=Br, |
BuLl / el et rophi | e, R—RA‘r-O I%gop Hat Ho R-Ar R2 %25-25-3

j HCWH,0 o
—_—
R'RZNOC-AT 0 RIRZNOC—-Ar

4.3 44
When the aromatic ring in the ketal intermediate 1-4 or 2-2 bears a halide such as
bromo or iodo, the halide can be transformed to a substitutent using the procedures described
in Scheme 5. Treatment of 5-1 with butyl lithium followed by quenching with an electrophile
5 such as alkyl halide, aldehyde, ketone, chloroformate, or carbonate provides the R-substituted
ketal 5-2. Suzuki coupling of 5-1 with a boronic acid ArB(OH); (Ar=aryl or heteroaryl) or
coupling of 5-1 with ArZnCl which can be generated in situ by treating ArX (X=Br, 1) with
buty! lithium followed by quehching with zinc chloride or treating 5-1 with iPrMgCl
followed by coupling with ArX (X-Br, I) in the presence of a catalyst such as
10 Ni(CH;COCH(OH)CH;),-1,2-bis(diphenylphosphino)ethane provides the Ar-substituted
ketal intermediate 5-4. Treatment of 5-2 and 5-4 with an acid affords their corresponding
ketones 5-3 and 5-5.

Scheme 5
R2 o . R? O HCIH0 R®
% Ar@( j BuVeletrophile R’”O j 2 R. ArJO:O
0 o)
5-1 5.2 5-3

X=Br, |

Ar-B(OH)o/Pd(Ph3)s

or
ArX/BuLifZnClo/PdCla(PPh3)a
or
ATX/IPrMgCI/Ni{CH3COCH(QOH)
CHj)-1,2-
bis{diphenylphesphino)ethane
Y

2
R? 0 HCI/H,0 R
L T L W T W
0

5-4 5-5
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Ar-B(OH) 2/ Pd(Ph3) 4 or Ar X/ BuLi/ZnCl12/ PdC12( PR13) 2 or

Ar X/ 1 PrMgd / Ni (CH3cOCH(OH) CH3) 2-1, 2- bis(d i phenyl phosphi no) et hane WO
2005/ 060665PCTI US2004/ 042321 Al ternatively, ketones of formula 5-5 can
be obt ai nedwagimsgetske prot ocol depicted in Schene 6. Folpcawisa@seeayer si on of
5-1 to a boronic acid ester, the resulting boronic acid ester 6-1 is coupled

ith ArX (X= 1) ysi | adi | yst h Pd(PPh3)4 to gi h
Ar - subst i ot ettty B K Se66 bhekatsed e 7 arets! dieted Pl ned by

t r eat mergch&wé 6.mo@ewa?qénwﬁbn 865-1 1 DborSRiDaF8 cfeMiRTedulttneNordhiOMRd | N ket ones
of formula 1-2 or 2-3 is a 2-thiazole residue, introduction of a substituent

at the B3s®o&ilts emiplsd wikeAh(ecAbl B vsiag alpelladive aphlysivech asdiRPshdo geguence
out | i nedy i T, . hj I - Lt h butyl 1ithiumfoll owed
by oquensapbfe el SRRkl Rl S5 Bl ekt ves 11 se
to the tvdtidnaucid sablcad@Cl.7-2. Treatnent of 7-2 with butyl lithiumfollowed by
quenching the anion 7-3 with an electrophile such as al kyl halide, al dehyde,
ket one, chl oroformate or carbonat ee%qhga%c%s the ketal 7-4 with an R
substituent at the 5-position on thiazole. Alternatively, the anion 7-3 can
be quenched with zinc chlorid d tde/resulting internmediate i s coupl ed
wth ArX (X=Br, 1) 15using a p I[Eacmtu atal yst,such as PdC12(PPh3)2 to give
the ketal 7-6 w tid As._resi do® at @ 5- positi A, ot niazPle. Ketals 7-4
and 7-6 are tMNr@(t d—+e—thetr—eorrespendi Ret\s 0 ormula 7-5 and
7-7 by treatnent w 0

B-1

aci riCspHnADANOMSO WO 2085/ 060665PET/ US2004/ 042321

Schene 7 - 5-1
X=Br |
HO O HO
HCIIH,0
AAPAPPhs) Ar-ArO] —— Ar-Ar—‘Ozo
C
5-4 5-5

When the Ar group in ketones of formula 1-2 or 2-3 is a 2-thiazole residue,
introduction of a substituent at the 5-position on the tﬁiazole can be accomplished using the
sequence outlined in Scheme 7. Treatment of thiazole 7-1 with butyl lithium followed by

10 quenching with 1,4-cyclohexanedione mono-ethylene ketal 1-3 gives rise to the tertiary
alcohol 7-2. Treatment of 7-2 with butyl lithium followed by quenching the anion 7-3 with an
electrophile such as alkyl halide, aldehyde, ketone, chloroformate or carbonate produces the
ketal 7-4 with an R substituent at the 5-position on thiazole. Alternatively, the anion 7-3 can
be quenched with zinc chloride and the resulting intermediate is coupled with ArX (X=Br, I)

15  using a palladium catalyst such as PdCL,(PPh;); to give the ketal 7-6 with an Ar residue at the
5-position on thiazole. Ketals 7-4 and 7-6 are then converted to their corresponding ketones

of formula 7-5 and 7-7 by treatment with an acid such as HCI.
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eEl ectrophile Rs HOGaHCI R3 HO I)I/O 1"Ni \7\0' N 0 7-37-47-5 1 Znd 2/ ArX
(X=Br, 1) FdC12(PRI13)2 CArs HOOH | Ars.,,-,s O -N ON 7-67-7 When
the Ar group in ketones of fornula 1-2 or 2-3 is a 5-thiazol e residue,

i ntroduct i 8YD PO5/Bp0eaibst it uent at the 2-position on the PHEI/ESWIL04CIM be
acconpl i shed using the sequence outlined in Schenme 7. Lithiation of
2-trimethylsilyl protected thiazagepel7fol | owed 5by quenching with 1-3
gives rise to the internediate 8-2. Followi ng renoval of the trinmethylsilyl
group using TBAF, lithi ation of 8-3 followed by quenchi ng with an

el ectrophi | such as oyl halg Al de hy €e, , ate,
chl or of or 'E%% H Oa @a ? l.ﬂfeTH @j n (R ¥§P ol e derivative
an arfd suc adf or ds _4zhe ket ones of

8-4. Treat t of 8-4
s HO Electrophile R SHO HCI g HO
[>{><1 @3 LY o
N
7-5

formul a 8-5z-110 Schend-38
l ZnClo/ArX (X=Br, 1)

PdCla(PPhs)
Ar.__g5 HO 0~ HCI g HO
0P =0~
N 0

When the Ar group in ketones of formula 1-2 or 2-3 is a 5-thiazole residue,
introduction of a substituent at the 2-position on the thiazole can be accomplished using the
sequence outlined in Scheme 7. Lithiation of 2-trimethylsilyl protected thiazole 8-1 followed

5 by quenching with 1-3 gives rise to the intermediate 8-2. Following removal of the
trimethylsilyl group using TBAF, lithiation of 8-3 followed by quenching with an
electrophile such as alkylhalide, aldehyde, ketone, isocyanate, chloroformate or carbonate
provides the 5-R-substituted thiazole derivative 8-4. Treatment of 8-4 with an acid such as
HC]I affords the ketones of formula 8-5.

Scheme 8

TBAF

8-1

S Buli, THF Me;Si 5 HO 0O
| SiMe; * =C><
[N/>— o :' -78°C Woj
8-2

g HO a. Buli, THF s HO s HO
QOZ\ -1 i *fOO—’*

b. Electrophile
8-5
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,,...-S 1-100a BuLi, THFR ".s. HO ,00-1 Ili---Cy(2 eq) N/O
b. Electrophile 8-38-4 1-1C 8-5 WD 2005/ 060665PCT/ US2004/ 042321

A variety of 3-am nopyrrolidine internedi ates can be prepared as shown in

Schenes 6- 1%o Loaphésag of a carboxylic acid of formula %é@@zﬁ&mﬁzsm
commercially avail abl e pyrrolidine derivative of fornula 9-2 using a

coupling agent such as BOP gives rise to the amde 9-3. Renoval of the
protecting grovffiey pR-pgtmopEslidne igtermyshiates ian be Peenargé peishouarn Sehema or Ha

6-17. Coupling of a carboxylic acid of formula 9-1 with a commercially available pyrrolidine
derivative of formula 9-2 using a coupling agent such as BOP gives rise to the amide 9-3.
Removal of the protecting group P (P=Boc, benzyl or Cbz) using an acid such as TFA or HCI

5 or by hydrogenation using a palladium catalyst provides the pyrrolidine intermediates of

formula 9-4.
Scheme 9
o) : : ' 0
HOJJ\x’Y“z + PHN—CNH coupling agen; PHN\OJJL)(’Y‘Z
91 9-2 9-3
P=Boc, Bn, Cbz

H* or Hp/Pd-C

JOL

. P

> HZN‘CJN X"z
9-4

4-Amino-2-methylpyrrolidine derivatives of formula 10-8 can be prepared using the

sequence described in Scheme 10. Following Boc protection at the amine and TBS protection
10 at the hydroxyl of frans-4-hydroxy-L-proline methyl ester 10-1, the ester in 10-2 is reduced

to an alcohol and the resulting alcohol is converted to a tosylate. Detosylation in 10-3 can be

achieved by reduction using lithium triethylborohydride (LiEt;BH). The resulting

intermediate 10-4 is subjected to a deprotection using an acid such as HCI to remove the Boc

and the TBS groups. Following coupling of the resulting amine 10-5 with a carboxylic acid of
15 formula 9-1 using a coupling agent such as EDC, conversion of the hydroxyl to a mesylate is

followed by displacement with sodium azide. The resulting azido group is then reduced to an

amine by hydrogenation to give the pyrrolidine intermediates of formula 10-8.
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50r by hydrogenation using a palladium catal yst provides the pyrrolidine
internedi ates of fornmula 9-4. Schene 9 0 HO X Z 9-1 9-4
4- Am no- 2-net hyl pyrrol idine derivatives of forrmula 10-8 can be prepared
usi ng the JEQEWHE@6Eescribed in Scheme 10. Fol | owi ng Bo®CpUSwWeef2em at t he
am ne and TBS protection 10at the hydroxyl of trans-4-hydroxy-L-proline
nmet hyl ester 10-1, the ester in 1082hdree H@duced to an al cohol and the
resulting al cohol is converted to a tosylate. Detosylation in 10-3 can be
achi eved by reduction using lithiumtriethyl borohydride (Li Et3BH), The
resul ti nd“cgl r medi al)&%t@C4 s §E§ﬁ’ﬁed to a deprotectisso,usi ng an acid

e

such as HCL[t o\t B@iove EsNé THoc and t he WBS @r SLRBAL FbIF| owi na@w@b\:ng of the
resulting amhe 10-5 W th a cdrboxyl i€ acid of—t5 formula 9-% using a

coupl i ng agept=such AIBEBEPMEonver si op=of théW’(ﬁw to a nesylate is

fol I owed bY'°Hi spl acemeMi%@Ret h sodi Miazi de. THeFlsulting ds9'do group is

t hen reduced tle! an ani ne by-hydrogendfifon to give the pyrrolibq'ghe .
intermedi ates of forrmula 10-8. Schene 10 \ NH HC

TBSO HO
7) EDC / CH,Cl
LiEtBHITHF ‘CN__BOC 4M HCl/gioxane \CN_H noy ) EOC T CHCl
o]

L - Ky Yo, g1
. HO" "X Z
10-4 Me 10-5 Me
0
o j\ DMSCI/ Py ICHCl Ny, Hy / PA-C
\CN x"z > NOX L
: £ 2y NaN, / DMF/60 °C /
Me 10-6 Me 107
LN §
20y,
CN R
Me 108

4-Aminopyrrolidine derivativess of formula 11-6 can be prepared according to
Scheme 11. Alkylation of the intermediate 10-2 with an alkyl halide (RX) using LHMDS
provides the R-substituted intermediate 11-1. Foliowing reduction of the ester to an alcohol
5  using diisobutylaluminun hydride (DIBAL), the alcohol is converted to a tosylate and the
resulting tosylate is reduced using LiEt;BH to give 11-2. Intermediate 11-2 is then converted

to compounds of formula 11-6 in a manner similar to that described in Scheme 10.
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MeO 10-1
10-2 1)

1) 130C20 Et3N/ THF 2) TBSCI / DMF imdazole TBSO N-BOC MO
DIBAL / THF 2) p-TsCl / Et3N CH2A 2 TBSO N-BOC TsO 10-3
WO 2005/060665 PCT/US2004/642321
Scheme 11
TBSO TBSO
\,:\N“BOC LHMDS / RX N-BOC 1) DIBAL/THF
y O}’t-o R \=0 2) p-TsCl / EtsN / CHoCla
e .
102 1141 OMe 3) LIEtsBH / THF
O
TBSO i HO aotx Yoy &1
\QN"BOC —_— N—H HCI -
coupling agent
R Me R Me piing g
11-2 11-3
HO 0 1) MsCl/ pyr/CH-Cly N N
§ pyr 2~z N3,
Q WY, 2 NJ\X’Y\Z H, / Pd-C
T Me 2) NaN3 / DMF/60 °C Me
114 R o1ns
O
H2N,I'
Q\'JJ\X/Y\Z .
R Me
11-6

4-Aminopyrrolidine derivatives of formula 12-5 can be synthesized using the method
shown in Scheme 12. The intermediate 10-2 is reduced to an alcohol using a reducing agent
such as DIBAL and the resulting alcohol is alkylated with an alkyl halide (RX) using sodium
hydride to give intermediate 12-1. Using procedures similar to those described in Scheme 10,

compounds of formula 12-5 are obtained from the intermediate 12-1.
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TBSOHO . ---\ --- \ LiEt3BI-1/ THF4M HCO / di oxane N-BOC N-H HCl |'----/

--; MeMe10-410-5 7) EDC / CH2d 2 0 HOAXYlI 9-1 01) MsCQ [/ pyr /CH2A 2 N31,

NA XY.Z HO 2) Na N3 / DVF/60 C O NA H2 Pd-C

WO 2005/060665 PCT/US2004/042321
Scheme 12
TBSO TBSO |
\CN—BOC 1) DIBAL / THF \CN—BOC 4M HCl /dioxene
MeO;::O 2) NaH/RX RO;
12-1

10-2
O

o

HO, ALY Ho. /u\
HO X"z 9-1 Y~ 1) MsCl/pyr/CH-CI
\I:\/N—H HC! e \CN x7z 1 MsClpyriCRaCl

>

2) NaNg/DMF/60 °C

coupling agent

P

/
RO 122 RC 123

ot

O

NSI,’ ’ )J\ H2Nh,, /loL Y
.CN xY~;  HalPd-C/EOH ’CN X"~z

T
—-

- )
™ )
" e

RO/ 12-4 RO/ 12-5

4-Aminopyrrolidine derivatives of formula 13-7 can be generated according to

Scheme 13. The intermediate 10-2 is reduced to an alcohol using a reducing agent such as
DIBAL and the resulting alcohol is oxidized to an aldehyde using a oxidizing agent such as

5 Swem oxidation. Addition of a Grignard reagenf RMgX to the aldehyde 13-1 is followed by
alkylation of the resulting alcohol with an alkyl halide (RX) using sodium hydride. After
removal of the Boc and TBS protecting groups in 13-2 or 13-3 using an acid such as HC, the
resulting amine 13-4 is condensed with a carboxylic acid of formula 9-1. Mesylation at the 4-
hydroxy on the pyrroldine followed by displacement of the resulting mesylate with sodium

10 azide and reduction of the azido by hydrogenation provides compounds of formula 13-7.
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Me 10-6Me 10-7 O N A Me 10-8 4- Am nopyrrolidine derivativess of formula 11-6
can be prepared according to Schene 11. Al kylation of the internediate 10-2
with an al kyl halide (RX) using LHVDS provides the R-substituted

i nt er nedi at wol2best60d68! | owi ng reducti on of the ester to apcEpb$e&@Al2RYSI Ng

di i sobutyl al um nun hydride (D1BAL), the alcohol is converted to a tosylate
and the resulting tosylate is reduce%cHé}'angLi Et3BH to give 11-2.
Internmediate 11-2 is then converted t0 conpounds of formula 11-6 in a nanner
simlar to that described in Schene 10. WD 2005/ 060665PCT/ US2004/ 042321

Schene 11 TES BOC ] TBSO
N-goc 1) DIBALTHF \CN_BOC RMgBr
P —_—
P 2) CO,Cl,/DMSO
Ve O /=0
10-2 H 13-1

T
-

TBSO . HO R y
EN-BOC 4M HCIld|oxane‘ \CNH HC o x Yz 91

coupling agent

-

/—0OH /—OR'
R R 13-4
13-2, R'=H .
13-3, R'=alky! ) R'X/NaH
HO j\ N3 /?L
\CN x/Y\Z 1) MsCl/pyr/CH,Cly - --E\JN X,Y\Z
2) NaN3/DMF/60 °C K
/—OR' JOR
" s R 138
0
HaN,,
H4/Pd-C/EtOH "CNJLX’Y‘Z
OR'
R 137

4-Aminopyrrolidine derivatives of formula 14-6 can be synthesized using a protocol
depicted in Scheme 14, After double addition of a Grignard reagent RMgX to the
5  intermediate 10-2, the resulting tertiary alcohol 14-1 is subjected to an alkylation with an
alkyl halide (R'X) to give 14-2. Intermediates 14-1 and 14-2 are then converted to

compounds of formula 14-6 in a manner similar to that described in Scheme 13.
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Scheme 14
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The synthesis of 4-aminopyrrolidine derivatives of formula 15-5 is given in Scheme
15, After dehydration of the intermediate 14-1 followed by reduction of the olefin by
hydrogenation, the resulting intermediate 15-1 is converted to compounds of formula 15-5 in
5  a fashion similar to that described in Scheme 10.

Scheme 15

TBSO TBSO

\CN—BOC 1. SOCH/E1sNICHaClp \CN—BOC 4M HOldioxane_

2. Hy/Pd-C/EtOH

AR ) /R
R 14-1 i b
HO b HO
o1 Mo, 1) MsCl/pyr/CH,CI
\CNHHC] Ho Xz \CJL ~z 1) MsClipyriCHzClz
: EDC / CHyCl, 2) NaN3/DMF/80 °C
/R /R
R 15-2 R 16-3
o 0
NSI;,‘ HQN’#,
Cpoe _sroseon "y An
R /R
R 15-4 R 185
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11-6 4- Am nopyrrolidine derivatives of fornmula 12-5 can be

synt hesi zed using the nethod shown in Schene 12. The internediate 10-2 is
reduced to an al cohol using a reducing agent such as DI BAL and the resulting
al cohol i syghighalsed W th an al kyl halide (RX) using sqgi h j,de to give
Internmediate 12-1. Using procedures simlar to those deggm@gx%h&hene 10,
conpounds of fornmula 12-5 are obtained fromthe internediate 12-1. WO

20051060665PCTRYSKs0f fumpid rasbpebizingdbresorEge the aninpoeglidieBAL /
THEN- BQEAMHI of (i 281 34t ﬁxowm?l&'l%@nogi?e]ﬂ&ctive alﬁ%iz!goggéi% FtOH tic RO
ormul a -7/ °ca

12-4R01 12-5 4- Am nopyrrol 1 di né erivatives be generated
accor diraipcing aSot eweh 2k 3odilinariavetosybarchyatide tOthebuigh hydrdgmadon follawedbgohol usi ng

a reducin ent such as, DI BAL the resulting al cohol | xi di zed to an
2 tony dehth e R B Thedhney San I0 iR atimas PR e sk Rydar BY on of Ca
G i gnantkyl288 Vi RN hidt expl dehyde 13-1 is fol l owed by

Scheme 16
R3
0
2 3 H pt O
RE O R | R N R
HaN 2 162 X N
R;J reducing agent R2 \R4 R
16-1 16-3
5
RS l? RG Q
aldehyde/reducing agent ) @/NT\'\NJ\ X’Y\ 7
» R v,
or R5X/Base R? \R“ RIT
16-4

Alternatively, compounds of formula I can be prepared using a sequence outlined in
Scheme 17. Reductive amination of the aminopyrrolidine derivatives of formula 17-1 with a
ketone of formula 16-2 gives rise to the secondary amine 17-2. After removal of the
10  protecting group P (P=Boc, benzy! or Cbz) using an acid or through hydrogenation using a
catalyst such as Pd-C, the resulting amine 17-3 is condensed with a carboxylic acid of

formula 9-1 to provide compounds of formula 17-4.
Scheme 17

R3
N

8 [ F} RG
HzN\(\»\ Ré 162 @/ \\N_P H* or Hy/Pd-C
N--P - 1 — -
It R I~/
R R

reducing agent A

17-1

P=Boc, Bn, Cbz 172

0
Ri ":" R\G\ Ho’le’Y“z . R3\ ";" Rsx JCJJ\ Y.
NH — > aI
R1Q \Ef-_/ coupling agent R1Q \EJN 2
R2 R* R R2 R* R

17-3 17-4
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al kylation of the resulting alcohol with an al kyl halide (RX) using sodium
hydri de. After renoval of the Boc and TBS protecting groups in 13-2 or 13-3
using an acid such as HCl, the resulting anmne 13-4 is condensed with a

car boxyl i c V208580066 or mul a 9-1. Mesyl ati on at the 4- hyBEDHRS200H042318

pyrrol dine foll owed by di splacenent of the resulting nesylate with sodium

formuia 13- 7AREENSA0 endtts Bt BB I Gl AE R AR e QU e R PR
10- 2 1) SEhBAUBHReABH oNbBER!dearidid1-2 RlBredud)s GERGLRH BMBAIuL)  3)

aluminum hydride produces the cis diol 18-1. After converting the secondary alcohol to a

mesylate, the resulting mesylate 18-2 is displaced with an aminopyrrolidine derivative of
5  formula 17-1 to give the trans 4-amino-1-cyclohexanol derivative of formula 18-3. Removal
of the protecting group using an acid or through hydrogenation followed by coupling of the

resulting amine with a carboxylic acid of formula 9-1 affords compounds of formula 18-5.

Scheme 18
O LanmTHF MsCITEA oM
/7 OMs
AF\M —» Ar OH —— . Ar
' OH 18-2
OH ., OH o, |
RS P RS S
HaN \/JN N\ -\
R? 17-1 /[L/N—P H* or Hg/Pd-C IJNH
- HN R? - HN R7
Ar 183 Ar 18-4
OH OH
0 RS

9-1 N\
JJ\ /Y\ /[ N x Z

HO™ X" °Z _ Y, \n/ y*
. > HN" 7
coupling agent R o]
Ar
18-5

OH
Alternatively, compounds of formula I can be synthesized according to Scheme 19.

10 Displacement of the mesylate 18-2 with sodium azide gives rise to the azido intermediate 19-
1 which is reduced to an amine by hydrogenation using a catalyst such as Pd-C. Displacement
of the mesylate of formula 19-3 with the resulting amine 19-2 or reductive amination of 19-2

with a ketone of formula 19-4 affords compounds of formula 19-5.
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HOO 0 NLX NC Z 1) Msd/pyr/CHC12N) 1. XAN Z H2/ Pd- C/ Et OH H2N, " O

N, JCXA?Z 2-OR R 13 7 4- Am nopyrrolidine derivatives of fornmula 14-6
can be synthesi zed using a protocol depicted in Schenme 14. After double

addi tion of wa fes/goesd reagent RVgX to the 5internedi at epdfiudodidissay esul ting
tertiary alcohol 14-1 is subjected to an alkylation with an al kyl halide
(RX) to give 14-2. Internedi ates % -1 and 14-2 are then converted to
conmpounds of fornula 14-6 in a man MG h¥1ar to that described in Scheme
13. Schene 14

N3 NH,
HONOMS NaN/DMSO 4 ﬁ HyPOC o J
- —_— =
AT 182 At 191 Ar 192
6 O
R\/\N)'I\X/Y'\Z RS
MsO \J / Base \’\N
X. .2
O -
or 0
Rs/‘\ /U\ /Y\ H
N 194

The compounds of the present invention are MCP-1 receptor modulators, e.g.,
antagonists, and are capable of inhibiting the binding of MCP-1 to its receptor. Surprisingly,
5  the compounds block T cell migration in vitro, and have dramatic effects on the recruitment
 of inflammatory cells in multiple models of inflammatory diseases. Therefore, the
compounds of formula I are useful as agents for the treatment of inflammatory disease,
especially those associated with lymphocyte and/or monocyte accumulation, such as arthritis,
rheumatoid arthritis, multiple sclerosis, neuropathic pain, atherosclerosis and transplant
10 rejection. In addition, these compounds can be used in the treatment of allergic
hypersensitivity disorders such as asthma and allergic rhinitis characterized by basophil
activation and eosinophil recruitment, as well as for the treatment of restenosis and chronic or
acute immune disorders.
Modulation of chemokine receptor activity, as used in the context of the present
15 invention, is intended to encompass antagonism, agonism, partial antagonism and/or partial
agonism of the activity associated with a particular chemokine receptor, preferably the CCR2
receptor. The term composition as used herein is intended to include a product comprising the
specified ingredients in the specified amounts, as well as any product which results, directly
or indirectly, from combination of the specified ingredients in the specified amounts. By
20 pharmaceutically acceptable it is meant the carrier, diluent or excipient must be compatible
with the other ingredients of the formulation and not deleterious to the recipient thereof.
The compounds of formula I of the present invention, and compositions thereof are
useful in the modulation of chemokine receptor activity, particularly CCR2. Accordingly, the

compounds of the present invention are those which inhibit at least one function or
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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.

EXAMPLES
Réagents and solvents used below can be obtamned from commercial sources such as
Aldrich Chemical Co. (Milwaukee, Wis., USA). Mass spectrometry results are reported as
the ratio of mass over charge, followed by the relative abundance of each ion (in
parentheses). In tables, a single m/e value is reported for the M+H (or, as noted, M-H) ion
containing the most common atomic isotopes. Isotope patterns correspond to the expected

formula in all cases. .
Example 1

Step A

CFs3

(3-Trifluoromethyl-benzoylaminojacetic acid. To a rapid stirring solution 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 HCI 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 filtration, the solid product was
washed with cold toluene until the filtrate was colorless. After dried under high vacuum over

the weekend, a white powder product: 44.60 g (90%) was afforded. MS (M+H") =248.1. 'H
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10-2 HO _ NH HCI /\--R R OR 14-3 IrR R OH 14-1, Ft=H 1RX/ NaH 14-2,
Rr=al kyl 00 HOAX"Z 9-1 HQO,Y,Z 1) Msd/pyr/CH2C12 00 N3",N)-L X Z

H2/ Pd- ¢/ Et OHH2N, NX R R OR' 14-5R OR 14-6 The synthesis of

4- am nopyr r olo dbansoder i vati ves of fornmula 15-5 is gi ven pay/GSeR232p. After
dehydration of the internediate 14-1 foll owed by reduction of the olefin by

Formit s TMrESSR ELrbrd, L) 8 ThE s Aiee b Fatiurd sl sonene 15

TBSQ. . _1H), 3.97 (d, 2H).

Step B

tert-Butyl [(35)-1-({[3-(Trifluoromethyl)benzoyl]amino}acetyl)

pyrrolidin-3-yl]carbamate. To a solution of the carboxylic acid (2.7 g, 11 mmol) from step
A and tert-butyl (3S)-pyrrolidin-3-ylcarbamate (2.0 g, 11 mmol) in DMF (30 mL) cooled in

10 an ice bath was added BOP (5 g, 11 mmol) followed by triethylamine (3 ml., 22 mmol). The
mixture was allowed to warm to temperature and stirred overnight. Ethyl acetate (150 mL})
was added. The resulting solution was washed with NaHCO4 and brine each three times,
dried over MgS0O;, and concentrated. Chromatography on silica gel eluting with EtOAc
provided 4.4 g (96%) of the desired product. MS (M-Boc+H)* 316.

O N
Hszr-O“/lk/Nj CFs
0

N-{2-[(35)-3-Aminopyrrolidin-1-yl|-2-oxoethyl}-3-(trifluoromethyl)
20  benzamide. The above product (4.2 g) was dissolved in 4 N HICl/dioxane (30 mL). After

Step C

being stirred for 1 hour at room temperature, the solution was concentrated to provide 4.0 g

of the title compound. MS (M+H)" 316.
Step D

RO
25 0

8-Phenyl-1,4-diexaspiro [4.5]decan-8-ol. To a solution of 1,4-cyclohexanone mono-
ethylene ketal (8.1 g, 50 mmol) in THF (20 mL) at 10 °C was added a 1 M solution of phenyl

magnesium bromide in THF (70 mL, 70 mmol). The resulting mixture was stirred at room
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temperature for 2 hours before quenching with saturated NH4Cl solution. The solution was
extracted with EtOAc 3 times. The combined organic phase was washed with brine, dried
over MgS0O, and concentrated. Chromatography on silica gel eluting with 40%
EtOAc/hexanes provided 9.5 g (81%) of the desired product. MS (M+H)" 234.

StepE
HO
O~

4-Hydroxy-4-phenylcyclohexanone. The above product was dissolved in THF (50
10 mL). To it was added 10% HCVH,O (50 mL). The solution was stirred at room temperature
overnight and extracted with EtOAc three times. The combined extracts were washed with
brine, dried over MgSO, and concentrated to give the title compound as a white solid. MS
(M+H)" 191,

15 StepF
H o)
N., H
HO, CN/U\/N\H/@\CF:,
o)

N-(2-{(35)-3-[(4-Hydroxy-4-phenylcyclohexyl)amino]pyrrolidin-

20 1-yB}-2-oxoethyl)-3~(trifluoromethyhbenzamide. To a solution of the pyrrolidine
intermediate from step C (0.3 g, 0.85 mmol) and the ketone from step E (0.16 g, 0.85 mmol)
in THF (5 mL) was added Na(OAc):;BH (0.35 g, 2.5 mmol) followed by triethylamine (0.2
mL, 1.5 mmol), The reaction was continued at room temperature overnight and quenched by
addition of a saturated NaHCOj3 solution. The resulting solution was extracted with EtOAc

25  and the EtOAc layer was dried over MgSQ, and concentrated. Separation on silica gel eluting
with 10% to 30% MeOH/EtOAc provided the ¢is (fast moving spot) and trans (slow moving
spot) isomers of the title compound. MS (M+H)" 490.0.

Example 2
30



Conpounds of fornula | can be obtained by assenbling the am nopyrrolidine
derivatives of fornula 16-1 with a ketone of fornula 16-2 by reductive
am nation using a reducing agent such as sodiumtriacet oxyborohydride or
t hr ough hydwegessatsoass fol | owed by treating the resultinge@eendanysam ne
16-3 via reductive amnation with an al dehyde or by 5al kylation wth an
al kyl h idg (RX). Schene 16 R3 RVI R6OR2- | 1 H2N...t..\Ill 16-2 reducing
agent RPB2 RBHR6 0 R\---...... "Niv\ N/--/ \'" RR R4 R7 16-3

RO

8-Pyridin-2-yl-1,4-dioxaspiro[4.5]decan-8-ol. To a solution of 2-bromopyridine (14
5 g, 88.6 mmol) in anhydrous ether (300 mL) cooled at —78 °C was slowly added a solution of
2.5 M n-buty! 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
10 the addition of an aqueous solution (100 mL) of ammonium chioride (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 MgSO, and concentrated. Crystallization from
EtOAc provided 7 g of the desired product. The mother liquid was purified on silica gel
eluting with 10% MeOH/EtOAc to give 3 g of the desired product. MS (M+H)" 236.0.

Step B

I\ .

4-Hydroxy-4-(pyridin-2-yl)cyclohexanone. The above product was dissolved in
20 THF (30 mL) and a 3 N solution of HC in water (30 mL). The mixture was stirred at 50 °C
for 3 hours. After cooling to room temperature, NaHCO; was added to the solution with
stirring until no bubbling occurred. The organic phase was separated and the aqueous layer
was extracted with EtOAc three times. The combined organic phase was dried over MgSOy
and concentrated, The residue was triturated with EtOAc to give 5.5 g of the title compound.
25 MS (M+H)" 192,
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R5 ¢c RBRv v INXx z RR7 16-4 Al ternatively, conpounds of fornula I
can be prepared using a sequence outlined in Schenme 17. Reductive am nation
of the am nopyrrolidine derivatives of formula 17-1 with a ketone of formula
16- 2 gi ves WD2e0stoe06bhe secondary amine 17-2. After renowdr/skotoesio
protecting group P (P=Boc, benzyl or Cbz) using an acid or through
hydrogengge&)@ using a catalyst such as Pd-C, the resulting amne 17-3 is
condensed with a carboxylic acid of formula 9-1 to provi de conpounds of

formula 17-4. Schenme 17 m N-Pkli/-/ RD 17H1 c, Bn, Chz R1
HO "'CNJK/Nj CF3
| S 0
=N

N-(2-{(3S)—3—[(4-Hydroxy-4-pyridin-2-ylcyclohexyl)amino] pyrrolidin-1-yl}-2-
5 oxoethyl)-3-(trifluoromethyl)benzamide. The title compound was prepared by reductive
amination of the ketone obtained above with the pyrrolidine derivative obtained from step C

in Example 1 using a procedure analogous to that described in step F, Example 1. MS

(M+H)" 491.
10 Example 3
b S
HO "CN’”\/N CFs
| = 0
=N

N-(2-{(35)-3-[(4-Hydroxy-4-pyridin-2-ylcyclohexyl}(methy)amino]pyrrolidin-1-
i15  yl}-2-oxoethyl)-3-(trifluoromethyl)benzamide. To a solution of N-(2-{(35)-3-[(4-hydroxy-
4-pyridin-2-ylcyclohexyl)amino]pyrrolidin-1-yl}-2-oxoethyl)-3-(trifluoromethyl)benzamide
(49 mg, 0.1 mmol) and formaldehyde (0.3 mL, 37% water solution) in THF (2 mL) was
added Na(OAc);BH (64 mg, 0.3 mmol). After being stirred at room temperature overnight,
the reaction was quenched by addition of a saturated NaHCO3 solution. The resulting solution
20  was extracted with EtOAc and the EtOAc layer was dried (MgSQ,) and concentrated.
Purification by prep HPLC provided the title compound as a TFA salt, MS (M+H)" 505.

Example 4

25 StepA
Br =

\
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2-Bromo-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 NaHCO;/H,0. The mixture was adsorbed onto silica gel and then
chromatographed. eluting with a gradient of hexane to 10% ethy! 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 (M+H)" m/z = 249.8, 251.8, 253.8.

Step B
MeQ | =

\

2-Bromo-5-(methoxymethyl)pyridine. 2-Bromo-3-bromomethyl-pyridine, 4 (3.58 g,

14.3 mmoles) was dissolved in methanol (20 mL) under nitrogen. Sodium methoxide (0.89 g,

.15.7 mmoles, 95%) was added and the mixture stirred at room temperature. After 3 hours, the

methanol was rotovapped off and the residue dissolved in dichloromethane and washed with

water, The organic extract was adsorbed onto silica gel and chromatographed. The column

‘was eluted with a gradient of hexane to 20% ethy! acetate/hexane. Pure fractions were

combined and concentrated to provide the title compound as a colorless oil, 2.62 g (90%).

LC/MS (M+H)" m/z = 202.0.

Step C

4-Hydroxy-4-|5-(methoxymethyl)pyridin-2-yl] cyclohexénone. A solution of 2-
bromo-5-(methoxymethyl)pyridine (2.61 g, 12.9 mmoles) was dissolved in dry THF (40 mL)
under nitrogen and cooled to ~78 °C. n-Butyllithium (6.20 mL, 15.5 mmoles, 2.5 M in
hexane) was added dropwise over 10 minutes to form a black solution. After 15 minutes, a
solution of 1,4-dioxa-spiro[4.5]decan-8-one (2.21 g, 14.1 mmoles) in THF was added
dropwise over 2 minutes and the mixture was gradually warmed to room temperature over 3

hours. TLC (50% ethyl acetate/hexane) and LC/MS indicated complete conversion. Aqueous
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38 Al ternatively, conpounds of fornmula |I can be prepared using a
sequence outlined in Schene 18. Reduction of the cycl ohexanone 1-2 with a
reduci ng agent such as lithtum al um num hydri de produces the cis diol 18-1.
After conve¥@ireng/0¢la& secondary al cohol to a nesyl ate, tReTUSXN/04250) nesyl at e
18-2 is displaced with an am nopyrrolidine derivative of 5 fornmula 17-1 to

gi ve thegyd@apmide N \QaslidaySARNEX ANQhre $RE 'st\ﬁ?éd 1%£3 Aburk 8 (G¥hActRatureRenoval - of
the protecting group using an acid or through hydrogenatlon fol | oned by

coupl i ngnd)thenméutraélgm wnthnb?aaﬁﬁa/éhw The mixdar box §rtiasted |tmnqsfw1ﬂmﬂmln a 9-1
affords la 1l S HOXZ R6 X .
2 Vi TR Ry Bl s R R dlier e P Hmmaiiongh thEr o
can be s;mhhﬁsaszeadecamm diad@nt & heedirn® 409 ethyl acetate/hexane. Pure fractions

5  were combined and concentrated to provide the title compound as a pale yellow solid, 1.00 g

(33%). LC/MS (M+H) m/z =236.1.

Step D

H JOK/H“/@\
O

N-{2-[(35)-3-({4-Hydroxy-4-[S-(methoxymethyl)pyridin-
2-ylJcyclohexyl}amino)pyrrolidin-1-yl]-2-oxoethyl}-3-(trifluoromethyl)benzamide. The
title compound was prepared from the ketone of step C using a procedure analogous to that

15 described for Example 1. MS (M-+H)" 535.

Example 5
Step A |
H —
4/—Br
20 0 \ N

6-Bromo-pyridine-3-carbaldehyde. 2,5-Dibromopyridine 9.48 g (40 mmoal) was

dissolved in 60 mL of THF and 150 mL of anhydrous ether. After the solution was cooled to
— 78 °C, 16 mL of »-butyllithium (2.5 M, 40 mmol) was slowly dropped through a syringe in

25 30 min. After being stirred at —78 °C for 30 minutes, N,N-dimethylformamide (3.5 g, 48
mmol) was added. The reaction mixture was warmed up to room temperature during two
hours and then quenched by addition of 10 ml water. The mixture was extracted twice using
EtOAc. The combined extracts were dried and concentrated. After flash column using 30-
40% EtOAc in hexane, 2.80g white solid was obtained (28% yield), MS: (M+H)" 186.0,

30 188.0.
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10 Di spl acenent of the nesylate 18-2 with sodium azide gives rise to the
azido internediate 191 which is reduced to an am ne by hydrogenation using a
catal yst such as Pd-C. Displacenment of the nesylate of fornula 19-3 with the
resul ting agbnssbéeeds or reductive am nation of 19-2 with E#ﬂﬁ%@%@ﬁ f formul a
19-4 affords conpounds of fornula 19-5. WD 2005/ 060665P f 42321
Schene 19 NH2 0 The conpounds of the present invention are MCP-1
receptor nodul ators, e.g., antagonists, and are capable of inhibiting the

bi ndi ng qﬁqﬁgP-l to its receptor. Surprisingly, 5 the conpounds block T cell
mgration rn vitro, and have dramatic effects on the recruitnment of
inflammatory cells in nultiple nodels 6T\ n Iannatory di seases. Therefore,

t he conpounds of formula Tare usef# ge ts for the treatnent of

i nfl ammat ory di sease, especially thgse associated with | ynphocyte and/ or
nmonocyte accunul ation, such as arthritis, rheumatoid arthritis, nmultiple

scl erosi s, neuropathic pain, atherosclerosis and transplant rejection. In

addi tison, t hemsmmeymﬁmcm)b.emmﬁémynn&thﬁnélﬁﬁ@tmmol@ﬁonadflt@;nmn@
hypersensitivity disorders such as asthma and allergic rhinitis

char act efqtaggpiepoxids @t 22 mod\andi2dhMad direeshy lpmiskiin methenali(@2eht 44 as wel | as
for the Eﬁﬁﬁi%Q%Bmeyﬁ?ﬁ&%QBﬁhﬁhﬁﬂﬂ(eﬁfOnﬁ?ggnm gﬁﬁnt m@ﬁmglsorders

Modul ation o ne récepto tivi't e Cont ext of the
present 4&dedvafien being stisred ntrendad e sedicnripeastsdadd @g0R) Blnmmgmssdaedpart i al

ant agoni s nd/.or parti.al
g Iq& %e mtxture was stirred overnight. The reaction was quenched by addition of 10 mL of
10 water and extracted twice using EtOAc. The combined extracts were dried and concentrated.
After flash column using 20-40% methanol in EtOAc and 0.5% NH4OH, 1.15¢ oil was

obtained (47% vield), MS: (M+H)" 214.0, 216.0.

StepC
mo
/ ]
—N \ N 0
AN

8-{5-[(Dimethylamino)methyl]pyridin-2-yl}-1,4-dioxaspiro[4,5]decan-8-ol. 1-(6-

15

Bromopyridin-3-y1)-N,N-dimethylmethanamine (1.15 g, 5.4 mmol) was dissolved in 30 mL
of THF and 80 mL of anhydrous ether. After the solution was cooled to — 78 °C, 2.60 mL of

20 p-butyllithium (2.5 M, 6.40 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 (1.01 g, 6.4
mmol) was added. The reaction mixture was allowed to warm 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

25 20-40% methanol in EtOAc and 0.5% NH;OH, 0.85 g oil was obtained (54% yield), MS:
(M+H)" 293.2.0.

Step D
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agonismof the activity associated with a particul ar chenoki ne receptor,
preferably the CCR2 receptor. The term conposition as used herein is
intended to include a product conprising the specified ingredients in the
speci fi ed aWOUNESHS068S wel | as any product which resul t s Padirseakioy23or
indirectly, fromconbination of the specified ingredients in the specified
anounts. By 20pharnmaceutically acceptable it is neant the carrier, diluent
or excipient nust be conpatible with the other ingredients of the

fornmul ation anﬂ{snnnndahylaﬁﬁn@)u&m}o]pyham-ze@l}m Bydroky@ickktxanone. 8-{5The
conpounds_of fornula | ent .invention, and con$05|t|ons t her eof

are usef ul® I‘Wt?ﬂ@“%ﬂ‘éﬂtgﬂpﬁﬁd@fz Elzérfbﬁip?ﬁﬁp’rf%[éé@@e@?n -8t (& pedd®ar | y
CCR2. ACC(‘HEQN%S'HY 10 &ﬂ%fmﬁﬁ@%]?% R @' BREBE Wa??ﬁ%ﬁ'&ﬂer% gtsﬁl‘?éﬁfo\“’m ch

inhibit at |east one function or aracteristic of a nmammal |
prot ein, fwarhoessatingreaction muﬂm u@mtphmdap pH~30ebyadidition pf @fataraed rrpound to

i nhi bit s functi o strated i ndin | i gand
bi nding. oNairBneBr iR RuPR a5 SuERgRGs gt Bl TR Bt BToe ot
mammal i andrdzdih teicentrdtébie Gbtain0.87 g it dolaNGh 104 XBR),aNS: (M age2i n the
concentration of cytosolic free SCaI cium), and/or cellular response function
(e.g., stinulation of chenotaxis, exocytosis or inflammatory nedi at or

rel ease bgtv\#]gukocyt es). The invention is illustrated by the foll ow ng
exanpl es, I'ch are not intended to be limting in any way. 10EXAMPLES
Reagemi s and sol vents used bel ow can be obtained from conmercial sources
such as Aldrich Chem cal Co. (lea%ee Ws., USA)._ Mss spectronetry
results are reported as the rati omeass ergcha foll onwed by the

rel ative abundance of each iqp pargen [?E a single me
value is reported for the MsH Tont ai ni ng the. nost
common atom c i sotopes. | | sqt ope patterns correspond to the expected formul a
in all cases. Exanple N2 p A

(3-Trifluoronethyl - ber{zoyl am no)acctic acid. To a rapid stirring solution of
glycine (15.014 g, 0.20 nol) in MeCN (400 m_) and 2 M NaOH (250 nL) at 0OC

was slowy ad trifluoro nzoyl chloride (41.714
g, 0.20 nol) ﬂﬁ%@‘-”%ﬁgw @S[-‘[(@geﬁihélag-,wgaw ﬁ%'?%ﬂyﬁ ‘éy yel | ow sol uti on was
stirred, aﬁycﬁex,fc@aoﬁ%&ymmnnird]py:rren@ihuoyl}moxbbmyl)mgnﬂﬁbmﬁetm)bmmmaeI\/I HC1 to

pH = 3, followed by renoval of MeCN on rotary evaporator. The resulting
M oxt ufe whte tttmm@mda‘ﬁwewﬂfr@ theabpvedistone fszlloaymg @IS AEE AesdriBidani ¢

| ayers wef.erdidh@d. I(,IISI d ghd concentrated to give a light yellow solid
(48.53 9), ° \Aﬁé Iﬁ was tgvﬁurated with toluene (500 m.). After filtration, the
solid product was 30washed with cold toluene until the filtrate was :

colorless. Af t"ﬁqr fd]'icl’\a%(rjlg )Qgrgf;les 5 (:1’5' w\é%cpl{'gpna?r&ivuel a fashion similar to the previous 5

examples.

20 Example 6
H 0
N, H
HO CN’U\/Nj(QCF
0

N-[2-((35)-3-{[4-Hydroxy-4-(4-methylphenyl)cyclohexyl]amino}
25 pyrrolidin-1-yl)-2-oxoethyl]-3-(trifluoromethyl)benzamide. MS (M+H)" 504.

Example 7
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t he weekend, a white powder product: 44.60 g (90% was afforded. M5 (M+rH4) =
248.1. 11-1 WD 2005/ 060665PCT/ US2004/ 042321 NMR (DVBSO-d6) 8 12.70 (br s, 1
H, 9.17 (in, 1H, 8.20 (dd, 211), 7.94 (dd, 1H), 7.78 (m 1H), 3.97 (d,

2H) . Step B0 2005060665t €1t - Butyl PCT/US2004/042321
R3S)-1-({[3-(Trifluoronethyl)benzoyl]am no}acetyl)

pyrrolidin-3-yl]earbamate. To a soI ution of the.carboxylic acid (2.7 g, 11
mmol) fromstep A and tert- butyIN(38) irr,@“ 3-ylcarbamate (2.0 g, 11
mmol) in DMF (30 nl) cooll_ﬁp 10 . ?ded BOP (5 g, 11 mmol)
foll owed by triethylam emx ute was allowed to warm
to tenperature and stlhdr overm ght Et hyI C}atcet ate (150 nL) was added. The
resul ting solution was U hed with NaHCO3 and brine each three tinmes, dried
over MgSO4 and_concentrated. Chromatography on silica gel eluti ng Wlth Et OAc

provi ded 4. ANY2(6993-lt-Hyhenxgekpyriding Yexrdehexxipmivo yenalidin-348-2-15 Step C
N-{2-1 3-(trifl t hyl
ZOEenzgﬁl%£®1%ﬁg@§&{erﬂ%)¢l uéltmﬁfi WM% ﬁlbissol \(/e(rjI i nuzr&rr}el C)1// 2:I i oxane

(30 mL). After being stirred for 1 hour at roomtenperature, the solution
was goncentrat ed to provide 4.0 gEo}g‘amtppeeStitle compound. MS (M+H)+ 316. Step

D
H o]
N, H
HO CN/U\/NW/@\C&
0

N-(2-{(35)-3-[(4-Hydroxy-4-pyridin-4-yleyclohexyl)amino]pyrrolidin-1-yl}-2-
10 oxoethyl)-3-(trifluoromethyl)benzamide. MS (M+H)" 491.

\_/

Example 9
H 0
N,, H
o CNJJ\/N“J@\CF
O

N-[2-((35)-3-{[4-Hydroxy-4-(5-methylpyridin-2-yl)cyclohexyl]amino}pyrrolidin-
1-yl)-2-oxoethyl|-3-(trifluoromethyl)benzamide. MS (M+H)" 505.

/

Example 10

N o
HO, "CN)J\/N\I CF
o

20

4

50



25 8- Phenyl - 1, 4- di oxaspi ro[ 4. 5] decan-8-o0l. To a solution of

1, 4- cycl ohexanone nono-et hyl ene ketal (8.1 g, 50 mol) in THF (20 nL) at 10
C was added a 1 Msolution of phenyl magnesiumbromde in THF (70 nL, 70
mol ). The WOSMIFUstrgs m xt ure was stirred at room tenperptnarsaodsou232r hour s
bef ore quenching with saturated NH4Cl sol ution. The solution was extracted

wth EtO0Ac 3 i ombi n or I ¢ .phase.was ,washed wth brine, dried
AR A L e R SR A R s DR L R T
Et 0Ac/ hekghasoxpethyl]cd(riflubrogndtBylffenaimide VS gSiHEUS G, oduct . M5 (MrH) + 234. 5
Step E 4-Hydroxy-4-phenyl cycl ohexanone. The above product was dissolved in
THF (50 10 nL) To it was added 10% HC1/H20 (50 nlL). The solution was stirred
at room tenperature overnight and gxtracied with EtOAc three times. The
conbi ned extracts were washed with brine, dried over MgSO4 and concentr at ed
to give the title conpound as a white solid. M5 (MrH)+ 191. 15Step F
N-(2-{(3S)-34(4-Hydroxy-4-phenylcycl ohexyl)am ngkpyrroli di n-

201-y1}-2-oxoet hyl )-3-Hrifl uorgonmenhyCbenganyde. @ a solution of the
pyrrolidine internediate fyg ep’ R- N.O-85mpml ) and the ketone from
step E (0.16 g, 0.85 | )i 5 af0AC)3BH (0.35 g, 2.5
nmol ) followed by triet Vlh ine (0.2 nL, 1.5 ™mol). The reaction was
continued at roomtenper e overni ght and quenched by addition of a
saturated NaHCO3 sol ution. The resulting solution was extracted with Et0Ac
25 and the EtOAc | ayer was dried over MgSO4 and concentrated. Separation on
silica gel elnu2-@su8i[A-RPdbokP-4X %é\(ﬁ%ﬁﬁﬂﬁ@ygéﬁ}’dﬁiﬁﬁ]Jn'f'ﬁo}-]:lﬁn{lfdﬁﬁ-t novi ng
spot) and trans (slow noving sEo ) isomers of "the title conpound. M5 (MtH)
490. 0. 1-yD-2-oxoethyl]-3-(trifluoromethyl)benzamide. MS (M+H)" 505.

10
Example 12
H o)
N, H
o CN)J\,N\'(@C%
O AN Q
l -

15 N-[2-((35)-3-{|4-Hydroxy-4-(6-methoxypyridin-2-
yleyclohexyl]lamino}pyrrolidin-1-yI)-2-oxoethyl]-3-(triftuoromethyl)benzamide. MS
(M+H)" 521. '

Example 13
H 0
N,, Ho
o CN/LK/N CF3
= O
L
20 0" "N

N-[2-((35)-3-{[4-Hydroxy-4-(6-methoxypyridin-3-
yDeyclohexyl|]amino}pyrrolidin-1-yl)-2-oxoethyl]-3-(trifluoromethyl)benzamide. MS
(MHH)" 521, '

25
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Example 2 30 WO 2005/ 060665PCT/ US2004/ 042321 Step A

8-Pyridin-2-yl-1, 4-di oxaspi ro[ 4.5l decan-8-0l. To a solution of

2- bronopyridine (14 5g, 88.6 nmol) in anhydrous ether (300 nmL) cooled at -78
C was sl owlwo a@sesbees sol ution of 2.5 M n-butyl lithium ﬁé@m@l&)m)ﬁ%ﬁer t he
addition, stirring was continued at -78 C for 1 hour. To It was slowly added
a solutlon of 1, 4-cycl ohexanedi one; nono- ethylene ketal (15 g, 96 mmol) in
anhydrous ether (300 nL). Wien t hé>@88@i¢tk%n was conpl ete, the mixture was
allowed to warmto O C and stirring was continued for 1 hour. The reaction
was quenched by 10the addition of an aqueous solution (100 nL) of anmonium
chlori détp#A5 g). The organic phase was separated and the aqueous phase was
extracted with nmethyl ene chloride 4|d| 1es., The conbined organic phases were
dried over MpSO4 and concentr at d\ Q . ;Lzatl on fromEtOAc provided 7 g
of the desired product. The not [ awas purified on silica gel eluting
vmth 10% Me011/ E10Ac to give 3 g of the desired product. M5 (M+H) 236.0. 15
St ep’B HO C)-300 - N 4- Hydr oxy- 4- (pyri di n- 2- yBeycl ohexanone. The above
product was N J in water
(30 nb). The@&fiﬂ*&xﬁiﬂﬁ?l)ﬁf?ﬂdﬁs%ﬁ%mec%gr Og %%dt}lrl d'F;”Iter lglfcl}o Ing to room
t enper at&it @l Nd HOZBsolwion anlbkxdna, 32 9P errsa) wes akdeduiot thiagele (1.0 ggl Wifft iinoho

bubbl i n T ni hase epar at ed an aqueous | ayer was
extract ﬁﬁtdlggbiél?fhge‘gﬂ}t Igg eﬁggﬁ%’fﬁ%ﬁ 5ttréeé1rﬁtd78;ﬂ§@é9§e§ dried over
MySO4 as@lummam-tﬁtcﬁﬁxanmlené 25heleiflylenskdidli(l 84 gf EId73\nbdd 1)t DAE (X0omDj ve 5.5 ¢

of the title conmpound M5 (M+Hr  192.
10 was added to the hthtated compound solution via syringe and stirred for 3 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 (MgSQ,), filtered, concentrated
in vacuo and chromatographed to yield 2.531 g of 8-(1,3-thiazol-2-yl)-1,4~
dioxaspiro[4.5]decan-8-ol in 89% yield. MS (ET) (M+H)" =242.2.

Step B
5 HO 0
X
N O

8-(5-Methyl-1,3-thiazol-2-yl)-1,4-dioxaspiroe[4.5]decan-8-ol. A solution of »-

20 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-o0l (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, methyl iodide (0.71 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 overnight. Water and EtOAc

25 were added. The aqueous layer was extracted with EtOAc (3 x). The combined organic layers
were washed with saturated NaCl, dried (MgS0Q,), concentrated and flash chromatographed
using 20% EtOAc/hexane to give 0.77 g of the title compound in 71% yield. MS (EI)
(M+H)" = 256.1.

30 StepC
s HO
RO
N
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Step C

N-(2-{(3.9-3-[(4-Hydroxy-4-pyridin-2-yl eyel ohexyfl am no] pyrrolidin-I|-yl}-2-
5o0xo0et hyl )-3-(trifluoronethyl)benzam de. The title conpound was prepared by
reducti ve MPAS066Df t he ket one obt ai ned above with t RETHIBRG0HPI2d2Ine
derivative obtained fromstep Cin Exanple 1 using a procedure anal ogous to
that described in step F, Exanple 1. M5 (MI-H)+ 491. 10Exanple 3

N (2-{(3S)-3-[(4-Hydroxy-4-pyridin-2-ylcycl ohexyl) (methyl)am nol pyrrolidin-1
- 15yf | - 2- oxcetpgtoxy-3-(Etmethybb-chietdly2f¥ynbheiadene. Poscdutsml afiBi{6Methyl-

N (2-{(3p)-31(4-hyd - .

4-pyri di ﬁ%'ﬁhl@%02:‘9'é’ls{)ékgékjlﬁéﬁﬁlrﬁg)‘*rﬂ%ﬁa818f(aiq19 £: 4,14 mnchig 20l 9L BEIAI Nt | uor onet hy
|') benzanyde(1 {14 YabBtirrdd for MHRE 30 andafiardaBlistabysten (Bapdratie, 1B HMiMark&fas SOl uti on)
in THF (2 nmL) was added Na(OAc)3BH (64 rT%ZMO. 3 mol). After being stirred at

r oom enfpatedtitheNa(es in B and peraced avithdi O3 e Rleshesen tigedeiinidi layerof  a

t t I I | {4 t] . ith
tOAc - andtt RAER QA AR NAORORESH 1R BRSOL LR R BEENERRZ DA BT o1
by prep HRydtoproyi-tethyl-ha-thiatdle-ymyplobadnas ia STRA g4l MS (D (MAHD « 505.
Bxample £y,

Step D }
H o
N"a
ol o
S o)
A

3-(Trifluoromethyl)-N-[2-((3S)-3-{|4-hydroxy-4-(5-methyl-1,3-thiazol-2-
y[)cyclohe;&yl]amino}pyrrolidin-] -yl)-2-oxoethyl]benzamide. The title compound was
prepared from the ketone of step C using a procedure similar to that described for Example 1.
15 MS (ED: (M+H)" 511.1.

The following Examples 15-16 were prepared in a fashion similar to Example 14,

Example 15
20
L~ I
OH :O)O/ CN CFs
S _
o
bay
3-(Trifluoromethyl)-N-{2-[(35)-3-({4-hydroxy-4-[5-(1-hydroxy-1-methylethyl)-1,3~
thiazol-2-yljcyclohexyl}amino)pyrrolidin-1-yl]-2-oxoethyl}benzamide. MS (E): (M+H)"
25 555.2.

‘Example 16
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25Step A WD 2005/ 060665PCT1US20041042321

2- Br ono- 5- br ononet hyl pyri di ne. 2-Brono-5-net hyl pyridine (5.00 g, 29.1

nmol es) and N-bronposucci nim de (5.22 g, 29.3 mmol es) were dissolved in

car bon t et naobdoensedes (40 nl) under nitrogen. Benzoyl peli,@afhggoog,@ugﬁ g, 1.4
mol es) was added and the mi xture heated at reflux for four hours.

m xture was cooled to roomtenperature, 5filtered, .and washed with

NaHCO3/ 1- 120. The m xture was adsor d ont Sidic | and then

chromat ogr aphed. el uting with dix gres L6, 10% et hyl

acet at e/ hexane. Pure fracti gns S ned anft concenhfrated to provide the
desi red nono- brom nat ed dutt das a pal e yellow solid, 3.60 g (49% . LC/ M5
(MtH + mlz = 249.8, 25%08, .8. 10Step B -%?1"-- Br

2- Brono- 5- ( met hoxynet hyl ) pyri di ne. 2-Brono-5-brononet hyl -pyridine, 4 (3.58
g, 14.3 mmol es) was dissolved in nethanol (20 nL) under nitrogen. Sodium
met hoxi d8-(IGifB8gomithy5-N-{2AGK5E3-({4hdrovas-[BdaethoaydethpB- 1,3-Kiiawob2st i rred at

roomtenp r at Afte no t ovappe f and the
resi due di §¥%&Féﬁl}? @Wﬂr&%@fﬂgﬂéx%ﬁ&%ﬁéﬁw (%l}t@\% ﬂi’hilolr gani ¢
extragt was adsorbed onto silica gel and chromatographed. The col um was
eluted with a gradient of hexane to 20% et hyl acetate/ hexane. Pure fractions
were combi ned and concentrated to pExviplRelt he title conpound as a col orl ess
oil, 2.62 g (90%. 20 L M5 (MEL-1)+ mz = 202.0. Step C

254- Hydr oxy- 4- 15- ( met hoxynet hyBpyri di n- 2- Acycl ohexanone. A solution of 2-

br ono- 5- Smgthoxynet hyl ) pyridine (2.61 g, 12.9 mmol es) was dissolved in dry
THF (40 nli) under nitrogen and cool egj tg -78 C. n-Butyllithium(6.20 ni,
15.5 nmoles, 2.5 Min hexane) was ag IE’! @7 e over 10 minutes to forma
bl ack solution. After 15 m nut g, v 0

1, 4-di oxa-spiro[4.5]clecan-8-one ({12.21 g, 14.1 mmoles) in THF was added 30
dropwi se over 2 minutes and the nPxture was gradually warned to.room
tenpgpature over 3 hours. TLC (50% et hyl acetate/ hexane) and LC/ M5 i ndi cat ed

conpl ete conver si on. Aqueous
2-(8-Hydroxy-1,4-dioxaspiro]4.5]dec-8-y1)-1,3-thiazole-4-carboxylic acid. A

solution of n-butyllithium (17.1 mL of 1.6 M solution in hexane, 27.35 mmol) was added to
8-(1,3-thiazol-2-yl)-1,4-dioxaspiro[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)

15 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 1IN
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 (EtOAc
to 1% AcOH/EtOAc) to give 3.23 g of 2-(8-hydroxy-1,4-dioxaspiro[4.5]dec-8-yl}-1,3-

20 thiazole-4-carboxylic acid. MS (EI) (M+H)" =286.0.

Step B

N HO 0
Peale
_N [ _ 0
0

25 2-(8-Hydroxy-1,4-dioxaspiro[4.5]dec-8-yl)-N-methyl-1,3-thiazole-4-carboxamide.
To a stirred solution of 2-(8-hydroxy-1,4-dioxaspiro[4.5)dec-8-y1)-1,3-thiazole-4-carboxylic
acid (0.30 g, 1.05 mmol) and methylamine (2M in THF, 2 mL, 4 mmol)in CH;Cl; (10 mL)

34



HCl1 (14 m,, 6.0 M was added and the m xture was stirred for 3 hours at room
tenperature and then neutralized with NaHCO3/ H20. The m xture was extracted
3 times with ethyl acetate and the conbined extracts were adsorbed onto
silica gel WAGUEHFWHat ogr aphed. The col um was el ut ed wPCH/US2@adiBENt  of
hexane to 40% et hyl acetate/ hexane. Pure fractions 5Swere conbi ned and

?ggg/gr‘t [ ‘;a/gdet(ﬁ% @’5"?1% Eg%blik&'}g Hﬂ%ﬁp‘oé @%gg PRbE Yl WMasind. 1.00 g
ol i nals ng“z”ii"%’?P‘m’ﬁ"“Em e ’”“mﬁm‘mﬁi“imamigw‘?[‘?yt' pound uas
pr epar ed® @YB&WH@GR@F Be@)f’” {3 'ih‘&”ﬁ%‘é Sﬂt@@&%gq%ﬁgfi E)Joli’fg’t hE’trrﬁat is
Seéfékgzggg{“?&l?new‘jﬁew@ EW’Z‘?"'“?@‘E‘? 5% ?%mnl%?‘“’?‘.a?fgﬁ@h@“@@ ) (40 Mol ) vas

di ssdl védOap/hegnas) t@EIWH%m ﬂlﬂﬂﬁlerﬂ@ﬂmbummﬁ@ oyislde Mie(El) (Mt <t he sol ution

was cooI2 Oto -78 'V, 16 nL of n-butyllithium (2.5 M 40 mvol) was slowy

dr opped “‘through a syringe in 2530 m.n. After being stirred at -78 C for 30

m nutes, N, N-dinethylformam de (3.5 g, 48 nmol) was added. The reaction

m xture was _warnmed up to roomtenperature during two hours and then quenched

by addi 5% Cof 10 M water. The m xture was extracted twice usi ng Et 0OAc. The

conbi ned extracts were dried and congeiut ed. After flash colum using 30-
L

/N S

2-(1-Hydroxy-4-oxocyclohexyl)-N-methyl-1,3-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 C of Example 14. MS (EI) (M+H)" = 255.0.

i5  StepD

H 0

o wo '—.CNJ\/H\G/@%
S ‘ 0

U

2-(1-Hydroxy-4-{[(38)-1-{{[3-(trifluoromethyl)benzoyl]amine}acetyl)pyrrolidin-

20  3-yllamino}cyclohexyl)-N-methyl-1,3-thiazole-S-carboxamide. The title compound was
prepared from the ketone of step C using the method described for Example 1. MS (EI):
(M+H)+ 553.

The folloWing Examples 18-19 were prepared in fashion similar to Example 17.

25
Example 18
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40% Et OAc in hexane, 2.80g white solid was obtained (28%yvyield), Ms: (MtH)+
186. 0, 30188.0. WD 2005/ 060665PCT/ U52004/ 042321 Step B
51- (6-Bromopyri di n-3-y1) - N, N-di met hyl met hanam ne. To a solution of titanium

t et rai sopr apoxedacisés 49, 22 nmmol ) and 2.0 Mof dinmethyla ?’rﬂ@zdoﬂ f¥84hanol (22

m., 44 mol ), 6-brono-pyridine-3-car bal dehyde 2.10 g, In 20 nL of
met hanol was added. After being stirred at r. far 5 hrs, SOdI um

bor ohydride (0.43g, 11 mml) was ad d andOth m e was stirred

overni ght. The reaction was r'm_ of 10 water and
extracted tw ce using EU)AC o extra ts werddried and
concentrated. After flas mm ~usi ng 20 40% Bt hanol in Et0Ac and 0.5%

Na40H, 1.15g oil was beau n N(47% yield), M5 (MtH)+ 214.0, 216.0. Step C
15

8- 15-[ (D et hyl am no) net hyl | pyri di n-2-3/}-1, 4-di oxaspi ro[ 4, 51decan- 8- ol .
146- BI’OTTDEthI’IdIn 3-y1)-N N-di rret3nél rrethanam ne (1.15 g, 5.4 mol) was

di ssol ve®-Ethysa- (h‘lhygfﬂx)’l"l:{ [6¥ha-180( rlﬂﬁﬂl@nw}mgl@i]hmmo}ﬁﬂfﬂbpwm“!ldsm-l ution
was cool %%p]%ﬂldn{}%c%h Qq ﬂm%lezé)c&}gk‘éﬁ}ﬂ I%?t(ﬁm éel n Ng79. 40 ol ) _was

slowly dr oug dyringe 1n stlrred at -78 C for
30 m nutes, 1, 4-cycl ohexanedi one nono-et hyl ene ketal (1.01 g, 6.4 mvpl) was
added. The reaction mxture was all warm up to room tenperature
during two hours and then quenchedB(d)‘?"'B@d tion of 10 nL of water. The

m xture was extracted tw ce using Et0OAc. The conbined extracts were dried
and concentrated. After flash columm using 25 20 40% met hanol i n Et0Ac and
0.5% NH4OH, 0.85 g oil was obtai ned|-(54%y®el e (MHH) + 293.2.0. Step D

o - \!)O/ C CF;

10 N-{2-|(38)-3-({4-Hydroxy-4-|5-(pyrrolidin-1-ylcarbonyl)-1,3-thiazol-2-yl|cyclohexyl}-
amino)pyrrolidin-1-yl]-2-oxoethyl}-3-(trifluoromethyl}benzamide. MS (EI): (M+H)’
594.1.

Example 20 |
15
Step A

HO 0
X K]

8-(1,3-Thiazol-5-y1)-1,4-dioxaspiro[4,5]decan-8-ol. 2-TMS-thiazole (2.5 g, 15.89
20 mmol) was added to a solution of n-butyllithium (11.9 mL of 1.6 M solution in hexane, 19.07
mmol) in THF (20 mL) at -78 ° C with stirring under Ny, After being stirred at -78 © C for 0.5
. h, a solution of 1,4-cyclohexanedione mono-ethylene ketal (2.48 g, 15.89 mmol) in THF (20
mL)} was added to the lithiated compound solution via syringe and stirred for 1 hat-78 © C.
Water (5 mL) and EtOAc were added, and the reaction mixture was warmed to room

25  temperature and extracted using EtOAc (3 %). The combined organic layers were dried
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445- [ (D met hyl am no) net hyl | pyri di n-2-y1}-4- hydr oxycycl ohexanone. 8-{5-

[ (D met hyl am no) et hyl | pyri di n-2-y11-1, 4-di oxaspi ro[ 4, 5] decan-8-0l (0.85 g,
2.9 mol ) WH32M58¥6¢ved in 10 nL of THF and 10 ni of 2 RCHUP208494333lon was
added. After being stirred for two hours, the reaction m xture was

neutr al ikpeol Prntkd Ra Biysarldd HOR BDAR 193k dr SREER.ARUEINB 0l uti on and

extracted tw'ce using Et e conbi ned extracts were and

concent rdaxespitotd, pldtantB-0l.i8 P0% yivid.t MSBNIMHDELIAilel d), MS: (MrH) + 249. 2.
Step E N-(2-{(3S)-3-[(4-(51(D net hyl am no) net hyl i pyri di n-2-y1}-4-
hydr oxycycl ohexyl ) am nol pyrrolidi n-1-y1}-2-oxoethyl)-3-(trifl uoronethyDbenza
mde. |Swpp® title conpound was prepared fromthe above ketone follow ng the
procedure described for Exanple 1. M5 ({ H) 548. The fol |l ow ng

Exanpl es 6-13 were prepared f agtiho Qar to the previous 5 exanpl es.
20Exanpl e 6 N-12-03S) - 3-( Ier-\ar‘tydr y L hyl phenyl ) cycl ohexyl ] am nol
25pyrrolidin-1-yl)-2-oxoet hyILj\/S- (it ritTluoronethyl)benzam de. M5 (MtH) + 504.
Exanple 7 WD 2005/ 060665PCT/ US20@4/ 042321

4-Hydroxy-4-[2-(morpholin-4-ylcarbonyl)-1,3-thiazol-5-yl]cyclohexanone.
A solution of n-butyllithium (2.90 mL of 1.6 M in hexane, 4.64 mmol) was added to
8-(1,3-thiazol-5yl)-1,4-dioxaspiro|4,5] decan-8-ol (1.00 g, 4.10 mmol) in THF (20 ml) at -78
°C under N,. After being stirred at -78 °C for 1h, 4-morpholinecarbonyl chloride (0.93g, 6.15

10 mmol) was added to the lithiated compound solution via syringe and stirred for 2 h at -78 °C.

Water (5 mL) was added, and the reaction mixture was warmed to room temperature. The
reaction mixture was diluted with water and FtOAc. The aqueous layer was extracted with
EtOAc (3 %). The combined organic layers were washed with brine, dried (Na,S0Qy), and
concentrated to give the ketal intermediate. Then this intermediate was treated with 20 mL of
15 THF/INHCI (1:1) overnight at room temperature. The reaction solution was justified to pH
10 with NayCO; and extracted with EtOAc (3 x). The combined organic layers were washed
\-Vith brine, dried (Na;SO4), concentrated and flash chromatographed using 20%
EtOAc/hexanes to yield 309 mg of the title compound. MS (EI) (M+H)" = 311.0.

20
Step C

0 H O
- S}O)U O L,
OHN l | ©

3-(Trifluoromethyl)-N-{2-[(35)-3-({4-hydroxy-4-[2-(methoxymethyl)-1,3-thiazol-5-

25  ylleyclohexyl}amino)pyrrolidin-1-yl]-2-oxoethyl}benzamide, The title compound was
prepared from the ketone of step B using procedures similar to that for Example 14. MS (EI):
(M+H)" 541.1.

The following Examples 21-23 were prepared in fashion similar to Example 20.
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N-(2-{(3S)-3-[(4-Hydroxy-4-pyridin-3-ylcycl ohexyl)am no] pyrrolidin-1-y1}-2-
oxoet hyl )-3-(trifluoronethyphenzam de. M5 (M+tH) 491. 5Exanple 8
N-(2-{(33)-3-[(4-Hydroxy-4-pyridin-4-ylcycl ohexyl)am no] pyrrolidin-1-yl11-2-
100xoet hyl )w@2dokfbokésior onet hyl ) benzam de. M5 (MrH) 491. ExaRE08321
N- 12-035) - 3- 1[ 4- Hydr oxy- 4- ( 5- net hyl pyri di n- 2-yl ) cycl ohexyl'l'am no} pyrrolidinl
-yl)-2-oxoet hyll-3-(trifluoronet hyDoenzam de. M5 (WM 505. Exanple 10
N424(35)-3-1 [4-Hydroxy-4-(4-nmethylpyridin-211)cycl ohexyl] am no}
rlg(/r rolidinl-y0-2-oxoethyll-3-(tri féﬁg{p%t hyl ) henzam de. MS (M+H) 505.

anple 11

N JO H
HO CN N CF,
S 0
— |
N
3-(Trifluoromethyl)-N-[2-((35)-3-{[4-hydroxy-4-(2-methyl-1,3-thiazol-5-y[)cyclohexyl)-
amino)pyrrolidin-1-y1)-2-oxoethyl]benzamide. MS (EI): (M+H)" 511.1.
Example 22
H (o
N.,, H
HO CN JJ\, Nm/@CFa
S o)
Yy
N

3-(Trifluoromethyl)-N-[2-((35)-3-{[4-(2-ethyl-1,3-thiazol-5-y])-4-hydroxycyeclohexyl]-
amino}pyrrolidin-1-yl)-2-oxoethyl]benzamide. MS (EI): (M+H)" 525.2.

Example 23

H 0

N

HO 'J:CNJ\/N CF3
S
[

20 N-[2-((35)-3-{|4-Hydroxy-4-(2-isopropyl-1,3-thiazol-5-yl)cyclohexyl]amino} pyrrolidin-1-
yI)-2-oxoethyl}-3-(trifluoromethyl)benzamide. MS (EI): (M+H)" 539.2.

Example 24
Step A
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N- p- a3S) - 3- { 14- Hydr oxy- 4- ( 6- met hyl pyri di n- 2- yOcycl ohexyl j am no} pyrrolidinl-y
1)-2-oxoethyli-3-(trifluoronethybbenzarnide. M5 (MtH) 505. Exanple 12
15N-[ 2- 03S) - 3-{4- Hyd roxy-4-(6-net hoxypyrid in-2- Acycl ohexyl]
am no} pyrr &0 2o0Hedos63]) - 2- oxoet hy11-3- (trifl uoronet hyl ) becrasaoaind2b (M-1- 1) +
521. Exanple 13 N-P-((3S)-3-1[4- Hydroxy 4- (6- met hoxypyri di n- 3-
yl ) cycl ohexyl | am nol pyrrolidin-1-0 o€ aﬁl -3-(trifluoronethyCbenzam de.
X 0O
aS

M5 (MtH) 521. 25 WD 2005/ 060665P T 2321 Exarrpl e 14 Step Al Ql
5 8- (1, 3-Thi azol -2-y1) - l% | 5] decan-8-o0l. A solution of
n-butyllithium (8.1 nL of 1.6yM golution in hexane, 12.92 mmol) was added to
thiazole (1.0 g, 11.75 nmol) i l-1F (10 nL) at -78 C with stirring under
N2. After being stirred at -78 Cfor 1 h, a solution of 1,4-cycl ohexanedi one
nono- et hyl ene ketal (1.84 g, 11 75 nmol )in THF (10 nl)
8-(5-Pyridin-3-yl-1,3-thiazol-2-yl)-1,4-dioxaspiro[4.5]decan-8-ol. A solution of n-

butyllithium (7.8 mL of 1.6 M solution in hexane, 12.45 mmol) was added to 8-(1,3-thiazol-

5 5-yl)-1,4-dioxaspiro[4,5]decan-8-ol (1.0 g, 4.15 mmol) in THF (20 mL} at -78 °C with
stirring under N,. After being stirred at -78 °C for 0.5 h, 12.5 mL of 0.5 M solution of ZnCl;
(6.23 mmol) in THF was added. The resuting mixture was stirred at room temperature for
0.5 h and a mixture of 3-bromopyridine (0.40 mL, 4.15 mmol) and PACI»(PPh;), (0.11 g, 0.16
mmol) in 5 mL of THF was added via syringe. After refluxing overnight the reaction was

10 quenched with 10 mL of saturated NH,Cl solution. The aqueous layer was extracted using
EtQAc (3 x). The combined organic layers were dried (MgSQy), filtered, concentrated in
vacuo and chromatographed to yield 0.68 g of the title compound in 52% yield. MS (EI)
caled: (M+H)" = 319.1; found: 319.1.

15 StepB

HO CN CF

7\ S\)O/ 0

=T
N-[2-(38)-(3-{[4-Hydroxy-4-(5-pyridin-3-yl-1,3-thiazol-2-yl)cy clohexyl|methyl}-
pyrrolidin-1-yl)-2-oxoethyl]-3-(trifluoromethyl}benzamide. The title compound was

20  prepared from the ketal of step A following the procedures described for Example 14. MS

(ED): (M+H)" 574.2.

Example 25

Y
HO "'CNJJ\/Nj CFs
& e °
an _

25
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| Cwas added to the lithiated conpound solution via syringe and stirred for 3
h at -78 C Water (5 nL) was added, and the reaction m xture was warned to
roomtenperature and extracted using EtOAc (3 x). The conbi ned organic

| ayers wer ewonzbesefab®SO4) , filtered, concentrated in vacq@ighyos232t

chromat ographed to yield 2.531 g of 8-(1,3-thiazol- 2 yl)-1, 4-

di 4. 899 ].d = 242.2. 15 St B --N
8I (())éai/g![ L;I[ ié?df{mzloﬁ“oéyéfn %?@%%B/Fﬂéﬁb §' fcan-8-ol . A sol ut iegn of
n- 20bUt}Mjc!yl:lbﬁ%x@ﬂbﬁﬁ‘oﬁﬁﬁnfﬂ-y@imiﬁﬂfﬁ%m&&hyﬂJ3%1ﬂﬁbllﬂﬁ?&ﬁ%begzal@1dme) was added

to 8-(1, 3-thiazol- 2-y0- di oxaspiro[ 4. 51decan- 8 0g, 4.14 mol) in
THE (10 tmf)coawouwascprwatqﬁl felowing ths mmémrea@escmbesiefm Emm@egﬂt M$ &d):at -78 C
for odlde(O 71 nm, 9.12 mml) was added to the lithiated
corrpoun so |on via syringe at -78 C. The reaction m xture was allowed to
war mst o roomterrperature slowy and stirred overnight. Water and EtOAc
26wer e added. The aqueous | ayer was extracted with Et0Ac (3 x). The conbi ned
organic | ayers were washed with sab¥AmRlett NaCl, dri ed (MgS™), concentrated
and flash chromat ographed using 20% Et 0Ac/ hexane to give 0.77 g of the title
conmpound in 71%yield. M5 (El) (MH)+ = 256.1. 30Step C s HO

4- Hydr ox8tepdA( 5- met hyl - 1, 3-t hi azol - 2- Acycl ohexanone. A sol ution of

8- (5-Methyl - 1,3-thiazol-2-y0-1, 4-dygxas |(§o[4. 5] decan-8-0l (1.0 g, 4.14
mol) in 20 nmL of THF/ 3NHCl /1 nrred for 1 h at 50C. After
cooling to roomtenperature, Streated with Na2CO3 to pH 8

and extracted with Et0Ac (3 x) he conbl ned organic | ayers were washed with
sat utated NaCl solution, dried (MyS®), and concentrated to give 0.82 g of

?[\/Hﬁr Xy ‘2‘ %?P)gtﬁggwb}ﬂrs?,?Ilcm)ﬁ%ﬁi‘rﬁ[ﬁtﬂftfééﬁﬁ-%rtﬁ.x?d’é)ﬁuﬁdﬁ AWV Sledr7 6 (E)
mmeol, 1.28 mL) in THF (60 mL) was added lithium 2,2,6,6-tetramethylpiperidine (71 mmol,
10 g) at -78 °C. The reaction was then stirred for 6 min and [,4-dioxa-spiro[4.5]decan-8-one
(71 mmol, 11 g) was added. The reaction was stirred for 5 h at -78 °C at which point the
15 reaction was quenched using a solution of ethanol, hydrochloric acid and THF (30 mL,
1:1:1). The resulting solution was extracted using EtOAc. The organic layers were combined,
dried over MgS0Qy and concentrated. The residue was purified using flash chromatography to

afford the desired alcoho! (44%, 1.84 g). MS (M+H)" 237.1.
20 StepB

4-Hydroxy-4-pyridazin-3-ylcyclohexanone. To the product from step A (7.79
mmol, 1.84 g) in THF (15 mL) was added HCI (45 mmol, 15 mL). The reaction was stirred
25  overnight and subsequently quenched using Na;COj. The solution 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
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CF3 3-(Trifluoronmethyl)-N 12-a3S)-3-114- hydr oxy-4-(5-nethyl -1, 3-thi azol - 2-
yl )cycl ohexyl | am no} pyrrolidin-1-yl)-2-oxoethyl| benzam de. The title
conmpound was prepared fromthe ketone of step C using a procedure
simlar toWhas50@seri bed for Exanple 1. is M5 (ED: ( MrPEHUSDA404TS08
foll ow ng Exanpl es 15-16 were prepared in a fashion simlar to Exanple 14.
Exanpl e 15
3-(Trifluoronethyl)-N-{24(3S):3- K}{4 hy jﬁﬁ (1 hydr oxy- 1- met hyl et hyl ) -1
3- thiazol-2-ylicycl ohe>qy¢ ho) Py ry ) y1teR; oxoet hyl } benzam de. M5

El (M+H) 25555. 2. 3 P

| fl uoronet hyl)-N-12-[l(35)-3-(14- hydroxy 4-[5- (met hoxynet hyl )-1, 3-thi azo
yl ] cycl ohexyl } am nuo rrolidin-l-yll-2-oxoethyl}benzam de. M5 (El):
+

541.1. 5

(E):
3-(Tr
| - 2-
(MtH)
N-(2-{(35)-3-|(4-Hydroxy-4-pyridazin-3-ylcyclohexyl)amino]pyrrolidin-1-yl}-2-
oxoethyl)-3-(trifluoromethybenzamide. The title compound was prepared from the ketone

5  of step B using a procedure similar to that described for Example 1. MS (M+H)" 492.2.

Example 27

N7
LN

/:O)O/ 'CN Y CF3
o
N-(2-{(35)-3-[(4-hydrexy-4-pyrazin-2-ylcyclohexyl)amino] pyrrolidin-1-yi}-2-
oxoethyl)-3-(trifluoromethyl)benzamide. The title compound was prepared in a manner
similar to that for Example 26. MS (M+H)" 492.2,

15 Example 28

Step A
N HO
GO
. =N 0

20 8-Pyrimidin-2-yl-1,4-dioxa-spiro[4. S}dccan-8-o0l (1a). To a solution of 2-
bromopyrimidine (0.20 g, 1.258 mmol) in dry methylene chioride (3.0 mL) was dropwise
added 1.6 M of n-butyllithium in hexane (0.86 mL) at -78 °C. The reaction mixture was
stirred for 29 min at -78 °C and 1,4-dioxa-spiro[4.5]decan-8-one (0.196 g, 1.26 mmol) in
CH,Cl; (3 mL) was added dropwise. The reaction was stirred at -78 °C for 50 min and

25 quenched with an aqueous solution of NH,Cl. After being warmed to room temperature, the
mixture was extracted with CH,Cl, three times. The combined extracts were dried over

MgSOy, filtered and concentrated in vacuo to provide 0.50 g of crude product. Purification by
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Example 17 Step A 10

2- (8- Hydroxy-1, 4-di oxaspiro[ 4. 5] dec-8-y1l)-1, 3-thiazol e-4-carboxylic acid. A
solution of n-butyllithium(17.1 nL of 1.6 Msolution in hexane, 27.35 mmol)
was added ™D Bof/daodsst hi azol - 2-y1) -1, 4- di oxaspi r o[ 4. 5] depefuSr00d/ 04100 g,
12.43 mmol ) in THF (50 nL) at - 78 Cwth stirring under N2. After being

stirred at, -78."C for h, gry ice (10.q,. 227 l5was adde o the

i t hi at eO VBRSBTS iOBHH’ﬁ%aelseﬁF‘ﬁ’E &d‘%foo?zsé%%&il?gm@s 9@%’%’?5 was added
and the 9ql5aki(uvs)\erdeVieddPRetucPas QR bRWRS/AbWEld. MSMWIkKi'urg was t hen
treated with IN MCl to pH 3 to 4 and extracted with EtOAc (3 x). The

conbi ned organic | ayers were washed with saturated NaCl solution, dried
(MBSO4), ¢angy concentrated and chromat ographed (EtOAc to 1% AcOH EtOAc) to
gi ve 3. 2§ g of 2-(8-hydroxy-1, 4-di oxaspiro[4.5]clec-8-y1)-1,3- 20

t hi azol e-4-carboxylic acid. M ( NR = 286.0. Step B
252- (8- Hydr oxy- 1, 4-di oxaspi ro[ 4. §] dec= nmet hyl -1, 3-t hi azol e- 4- car boxam
=N

ide. To a stirred solution of

2- (8- hydroxy- 1, 4-di oxaspi ro[ 4. 5] dec-8-yl)-1, 3-thi azol e-4-carboxylic acid
(0.30 g, 1.05 nmml) and nethylamne (2Min THF, 2 nL, 4 mol)in CH2A 2 (10
m) was adde#rHndBexyc&psrimidinR-geynteliexanaiel Sowda poydueDD i 6tep42(180 mmdl62 mol )

and HOBt : . . e.Mm..x i r at_room tenperature
over ni gh#é glﬁq?gﬁﬂfg@garné‘gc{ |1 olrllaercrlil;(_@usro[egu\(/)\/}égo‘gi%?légé%mpﬁqﬁ(5%188%]}155%3 hed with
sat ur at estirfNalZveB2 dng alfted wikich HeecRtigawacwhshy® tsinpdicthyl aikr( MpSQdgous
concentrated and flash chromat ographed (50% 5 Et OAc/ hexanes) to give 0.16 g
of tHE t FAYFEVRsd ached usingNaOE QU%pt9 Qhtan a pkhaf)l 1 Theqpguepusdgyepwes  N; i kk- )
extracted using EtOAc (6 x 300 mL). The organic layers were combined and dried over
MgSQ, and concentrated in vacuo. The reaction was purified via flash chromatography to

afford the desired ketone (18 g, 49%). MS (M-+H)" 193.1.

15 StepC
H 0 -
N.,, H
HO CNJk/Nj‘/@\ca
N
7 ol
E&N

N-(2-{(35)-3-|(4-Hydroxy-4-pyrimidin-2-ylcyclohexyl)amino]pyrrolidin-1-yl}-2-
20  oxoethyl)-3-(trifluoromethyl)benzamide. The title compound was prepared from the ketone
of step B using a procedure similar to that for Example 1. MS (M+H)" 492.2.
Example 29

N
NC@Br

25 6-Bromonicotinonitrile. 6-Chloronicotinonitrile (13.8 g, 100 mmol) was heated at

Step A

145 °C in phosphorus tribromide (150 mL) for 32 h. After cooling, the mixture was
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-water mixture (500 mL) was added. Sodium bicarbonate was added to
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0 10

2- (1- Hydr oxy- 4- oxocycl ohexyl ) - N-net hyl - 1, 3-t hi azol e- 4- carboxam de. The title
conmpound was prepared by conversion of the ketal of step B to a ketone using
a procedur V@ RrWPP@FSSt 0 t hat described in step C of ExanpCEUSWH4/MB2AE! )
(MtH) + = 255.0. isStep D

2-(1- "'y%&i‘a)ﬁz‘lﬁfe[nfli‘;ﬁexy%c(%L[aﬁEoﬂihEt' f‘ég{rﬁ{]ﬂéﬁ ﬁ&ﬁ@%@%hﬂbgﬂk'}% ﬂﬁSt pyrrolidin-

203y am nojcyc car boxam d et tle
conpoundgombmeporpair exlrdcrsomrt heshed wothérint asd éqed@vesmagneting suifetecthedescr i bed

for Exa I e | H) + e fo

epar aqBlventigs RTalYS i dCie. 200 Tesiecvat PhicoH %‘?%ﬂ%%ﬁ? s i Ticets®)©

2005 106@@@155’ @_bgségpﬂ)%m&%%mcotmomtnle as a white solid: '"H NMR (400 MHz, CDC13

N Et hy1-2 r ox trifl uor onet hyDbenzoyl | am no acetyl ) py

rrol bdi A3 6§|(1i i hb cléhéﬁ?l(§¢ﬂ!‘§~i Hgé?zlél a3 &af Wox ami lddz, 1S MBI ) . (M+H) +
567. 1. (MH) m/z=183.0, 185.0.

Step B

HO O
LK

6-(8-hydroxy-1,4-dioxaspiroe[4.5]dec-8-yl)nicotinonitrile. A solution of 6-

10 bromonicotinonitrile (2 g, 11 mmol) in 50 mL of dry THF and 15 mL of dry hexane under
argon was cooled to -100 °C in a liquid nitrogen-Et;O bath. »n-Butyllithium (7.5 mL, 11
mmol, 1.6 M solution in hexane) was added dropwise so that the internal temperature did not
exceed —95 °C. The orange solution was stirred for an additional 10 min at ~100 °C to -95 °C
and then treated dropwise over 10 min with a solution of I,4-cyclohexanedione

15 monoethylene ketal (1.8 g, 11 mmol) in 55 mL of dry THF, again carefully maintaining the
temperature below =95 °C. The reaction mixture was stirred for 10 min at ~100 °C to 95 °C,
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 Et;O (200 mL). The combined
organic extracts were dried over MgSOy and evaporated to give 2.8 g of white crystalline

20 solid. Trituration with EtyO afforded 1.9 g (67% yield) of white crystals: MS: (M+H)" 261.

Step C

HO 0
RS

25 6-(8-hydroxy-1,4-dioxaspiro[4.5]dec-8-yDnicotinic acid. A mixture of 6-(8-
hydroxy-1,4-dioxaspiro[4.5]dec-8-yl)nicotinonitrile ( 1.9g, 7. 3 mmol) in 50 mL of 2-
methoxyethanol and 50 mL of 2.5 N NaOH was heated on a steam bath for 15 h. The
solution was cooled in an ice bath, adjusted to pH 7-8 with concentrated HCI, and evaporated
to driness. Water (375mL) was added, and the pH was adjusted to 2 with HCL. The tan solid

30 was filtered off and washed with water to give 1.92 g (6. 9 mmol, 94% yield) of 6-(8-
hydroxy-1,4-dioxaspiro[4.5]dec-8-yl)nicotinic acid: MS: (M+H)" 280.

Step D
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Exanpl e 19
10N-12-(3S)-3-({4- Hydroxy-445-(pyrrolidin-I-ylcarbonyl)-1, 3-thiazol -2-ylleyc
| ohexyl }- am no) pyrrolidin-1-yli-2-oxoethyl}-3-(trifluoronethyl)benzam de.

M5 (Et): (Mwvid)mosaRdesd. Exanple 20 15 Step A PCT/US2004/042321
8-(1, 3-Thi azol -5-y1)-1, 4-di oxaspiro [4,51decan-8-0l. 2-TMs-thiazole (2.5 g,

15.89 20mmol) was added to a solutlon gL n bu yII|th|um(11 9 n of 1.6 M
solution in hexane, 19.07 rrm)l) t -78 Cwth stirring under
N2. After being stirred at %_m ol ution of

1, 4- cycl ohexanedi one nono- et hyel ene kepal 15.89 mmol ) in THF (20 )

was added to the lithiated corrpound sol utlon V|a syringe and stirred for 1 h

at -78 C. e reacti | Xt ure vvas

warnmed to r\d\gﬁtnﬁzgg’l?mg%efa ure gﬁ c'sgﬂ me§€¥1mc %?Bé'%?ﬂyqr}ﬁ’éy'conbi ned

or gani ¢ 1,&yleixaspive[4es] ded-@,gil)mebthd (5f60|rﬁg$QGhdnol§,ﬁﬁktl$)ﬂMﬁﬁla|(1 2 afg2fonam Et OAc to
yield 3.4 f 8- 13th|azol % 4- d|oxasg|ro[4 5].cl ecan-8-ol in 90%

ol o VEE eptyiqmiAipP agers (07 e b ME b ARl 48 Do) Citicty amine wore

dissolved in 15 mL of DMF at room temperature. The reaction mixture was stirred at room
temperature overnight. Direct chromatography on silica gel (flash chromatography grade)
with 50% ethyl acetate-hexane gave 410 mg (70%) of the desired product, 6-(8-hydroxy-1,4-
dioxaspiro[4.5]dec-8-yI)-N-methyinicotinamide: MS: (M+H)" 293.

10 StepE
v HO
MeHN —N

6-(1-Hydroxy-4-oxocyclohexyl)-N-methylnicotinamide. 6-(8-Hydroxy-1,4-

dioxaspiro[4.5]dec-8-yl)-N-methylnicotinamide (410 mg, 1.4 mmol) was dissolved in the

15 mixture solvent of 7 mL of THF and 7 mL of 1 N 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 NaHCO3 aqueous solution. The organic
layer was separated, and the aqueous layer was extracted twice with EA (20 ml x 2). The
combined organic extracts were dried over MgSQ; and evaporated to give an oil residue.

20 Chromatography on silica gel (flash chromatography grade) with 40% ethyl acetate-hexane
gave 410 mg (90%) of the desired product, 6-(1-hydroxy-4-oxocyclohexyl)-N-
methylnicotinamide: MS: (M+H)" 249,

Step F

HO "CNJ\/N CF;
0

04



4- Hydr oxy- 442- (nor phol i n- 4-yl car bony04, 3-t hi azol - 5-yl | cycl ohexanone. A
solution of n-butyllithium (2.90 nL of 1.6 Min hexane, 4.64 mvol) was added
to 8-(1, 3-thiazol-5y1)-1, 4-di oxaspiro[ 4,5] decan-8-ol (1.00g, 4.10 nmol) in
THF (20 m Wo005/08668 under N2. After being stirred at -¥78r/GsRorestizg

4- nmor phol i necar bonyl chloride (0.93g, 6.15 10 mml) was added to the

lithiated co i V] Lol N stirred.for L k8 C. Water
(5 mL) was ag'gg'g{,}qgn@'#ﬁ,@%é&@ﬁ'@ﬁw‘ﬁ?%‘?{‘ﬁ @Mg k%ﬁﬁgfi&?g&?@%r?he(ﬁ%er ature.
The r eaGtylamind ey eioheexyBaN-dielt iyt wido tivi dnfidead- @ rFHadrok yE=4-0Racyc[bhexyd)gheous | ayer was
extracted with Et OAc x). The conQined organic | ayers re washed with

bri ne, meiﬂ@&“.?q{lﬂ@@&)(?&arﬁé’ %w&&i&@ﬂggﬂ%o inyEol ﬁg%k{;fgﬁi%t ernmedi ate. Then
this i n%ﬁﬁﬂ@?ﬂr@lﬁcﬁn—%ﬁ-b?&&}%@}-_ (EMudRritthyPberkarhide vieré Msédiled(d 180 naver ni ght

at roomtenperature.” The reaction solution was justified to pH 10 with
Na2Co8 ahthcdtenactieddanlt themolmion (\@s #dded TRR mgdpBimmed) of saiine | ayers were

o g 20BeBsRglis 28 (R Myt VRE BB BT e ate Rl A TR
(MrH) + eh@ihtddrapBP oibkitipa £21 gave 48 mg (23%) of the final desired product (top spot on TLC
3-(Trifluoronethyl )PH%I-’FBZ R39) - 3-,(0- hydr oxy- 4- P- (net hoxynet hyl ) - 1, 3-t hi azol -5
- 25Acy AnoHBLDIEK QR yWSofNEih 5#73M 2- oxoet hyl } benzani de.  The title
conmpound was prepared fromthe ketone of step B using procedures simlar to
that for Exanple 14. MS (El): (MtH)+ 541.1. The foll ow ng Exanpl es 21-23

wer gopr epar edhé follibwaigiforamplesi3D-ail were Eieparpl ia fxhion sitfilar to Example 29.

2005/ 060665PCT/ US2004/ 042321 Exanpl e 21

Example 30
H 0
N.,, H
Ho CN/U\/Nj(@CFa
| , = O
_N N
O
15 6-(1-Hydroxy-4-{[(35)-1-({[3-(trifluoromethyl)benzoyl]amino}acetyl)pyrrolidin-

3-yljamino}cyclohexyl)-N,N-dimethylnicotinamide. MS (M-+H)" 562.

Example 31

HO "’CNJJ\/Nj CFs
l\ 0
S

0

N-{2-[(35)-3-({4-Hydroxy-4-|5-(pyrrolidin-1-ylcarbonyl)pyridin-2-yl]cyclohexyl}-

amino)pyrrolidin-1-yl]-2-oxoethyl}-3-(trifluoromethyl)benzamide, MS (M+H)" 588.
Example 32

Step A

C HO : 0
25 y /_l\\! 0j
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3-(Trifluoronmethyl)-N1[2-((3S)-3-{[4-hydroxy-4-(2-nethyl-1, 3-thiazol -5-Acycl
ohexyl jam no} pyrrolidin-1-yl)-2-oxoethypenzam de. Ms (El): (MtH) 511. 1.
Exanpl e 22

3-(Trifl uor eoetomydhsol [ 2- ((3S) - 3- 04- (2- et hyl-1, 3-t hi azol p&rryshhosdbngdr oxycycl
ohexyl | am no} pyrrolidin-1-yl1)-2-oxoet hyl | benzam de. M5 (El): (MH)+ 525. 2.
Exanpl e 23 .

N-p- ((35) - 3- {T QIS ?f 'ﬁolg"d"h (yi] ot éé‘p‘%"awr"[i Sédetcﬂﬁ' gzoITq\SE’1 ?ﬂf OWSPOSﬁexyI | am no} p
yrrol i di gibfomopdjidide (xxmeg h)’llnimaﬁ (i dnhydroey elRhORSD b 2em8de. wiVRrdgRhile  (MFH)

539. 2. Exdac\ing) n%ulell(lsé EP 12 mL). After 3)1:1]r}ec(1) at —7% "% forO 2.5 hours, a solution of 1,4-dioxa-
spiro[4.5]decan-8-one (2.73 g, 17 mmol) in methylene chloride (25 mL) was added into the
5  reaction mixture, and the resulting mixture was stirred for additional one hour and allowed to
warm up to room temperature slowly, The reaction mixture was poured into aqueous
NaHCO; (200 mL) and then extracted with EtOAc (2 x 50 mL). The organic extracts were
combined, washed with saline solution (2 x 50 mL), dried over MgSQy, and concentrated in
vacuo. The resulting solid was triturated with ether and the solid was coliected by filtration.
10 The ether solution was concentrated and the solid was chromatographed on silica gel, eluting
with hexane/ethyl acetate (2 to 1) to give a pale yellow solid. Weight of combined solids:
4.26 g. LCMS: 316.10/314.10 (M+H", 100%). '"HNMR: 3 8.6 (s, 1 H), 7.82 (d, 1 H), 7.38 (d,
1 H),4.6 (s,1 H),4.0 (m, 4 H),2.2 (m, 4 H), 1.7 (m, 4 H).

15 Step B

HO
=N

4-(5-Bromopyridin-2-yl)-4-hydroxycyclohexanone. The title compound was
prepared by treating the ketal of step A with HCI in water following the procedure described
in step B of Example 2. MS (M+H)" 271,

20 StepC
H 0
N., H
HO CNJ\/ Nj(©\c Fa
o)

=
=N

N-[2-((35)-3-[4-(5-bromopyridin-2-yl)-4-hydroxyeyclohexylJaminopyrrolidin-1-
yl)-2-o0xoethyl]-3-(trifluoromethyl)benzamide. To a 1-neck round-bottom flask charged
25 with isopropanol (6 mL) was added 4-(5-bromopyridin-2-yl)-4-hydroxycyclohexanone (497.6
mg, 1.85 mmol), N-2-[(35)-3-aminopyrrolidin-1-yl]-2-oxoethyl-3-(triflucromethyl)-
benzamide hydrochloride (651 mg, 1.85 mol), and triethylamine (0.851 mL, 6.11 mol). The
resulting mixture was stirred for 30 minutes at 25 °C. Then to it was added sodium
triacetoxyborohydride (619 mg, 2.78 mmol) and the mixture was stirred at room temperature

30 overnight. The reaction mixture was concentrated, and the residue was chromatographed on

06



8-(5-Pyridin-3-yl-1, 3-thiazol -2-y1)-1, 4-di oxaspi ro[ 4. 5i decan-8-ol . A
solution of nbutyllithium (7.8 nL of 1.6 Msolution in hexane, 12.45 mol)
was added to 8-0 ,3-thiazol- 55-yl1)-1, 4-di oxaspiro[4,5]clecan-8-0l (1.0 g,
4.15 nmol ) WO20Ppp606E0 nl) at -78 C with stirring under RRT/USf0D&#42828i Ng
stirred at -78C for 0.5 h, 12.5 nL of 0.5 Msolution of ZnCl2 (6.23 mmol) in

THF was deg.: r i ] b1\I.ed: re for 0.5

n and o Sennd A st ot 40 9% Tiobd G iRt BRMGE TR iE o 3) 5

(0. 11 ga2n@F1E@asmg))in bmotd of Z73%fyicdltHL GBS : detHy" S7i1d /S360ilfgebotifsbmersr ef | uxi ng

overnight the, cti 0_qu ed w sat ur C1

sol ut i ons.omleﬁi Qﬁ‘@@%ﬁ%é@i?%&égt zﬁg’%aﬂt(éd]t['gsggﬁ?%ﬁg&é(?%&é%ﬁhi%ﬂ%nbl ned

or gani ¢ 1kpyessmiveis, 423 @M. (IMI2P6)s, 1H)4 T @ 218.0N6@M Hahesd7d iy, vapuo and

chr omat og[ra}’gghe(d to'yi el 6c?li(é101£ g gﬁ‘ ?Re title 12orrpodtij']§1d i)n 52@33?21 d. M5 (El)

cal cd: (MPHic: FB1DS52 (m.125Und5S GuolHD, 2.42 Gosh)B2.22 (m, 3H), 1.80 (m, 41).

NA2- (35) - (3-{14- Hydroxy-4-(5-pyridin-3-yl-1, 3-thi azol-2-yl)cycl ohexyll net hyl

I pyrrolidin-1-y1)-2-oxoethyll-3-(trifluoromnethyl)benzam de. The title

conpound was 20 prepared fromthe keatnple 3f step A follow ng the procedures

described for Exanple 14. Ms (EL): (MtH) 574.2. Exanple 25 25 CF3 WO

2005/ 060665PCT/ US2004/ 042321

N[2-({(3.5)-1-14- I—Iyqr_oxy-4-(5-pyri|_cili n-2-yl-1, 3-th~azol - 2- _

yl ) cycl ohexyl | pyrrolidin-3-yl | amnoy- 2-.0xget I'Q/ll trifluoronethyl)benzam d
0

e. The title conpound was pr# g f”c')@mﬁghg' ocerur es described for
2o 5

Exanpl e 24. M5 (El):O{M+

10
N-{2-[(35)-3-({4-|5-(2-formylphenyl)pyridin-2-yl]-4-hydroxycyeclohexyl}-

amino)pyrrolidin-1-yl]-2-oxoethyl}-3-(trifluoromethyl)benzamide. A solution of N-[2-
((35)-3-[4-(5-bromopyridin-2-y1)-4-hydroxycyclohexylJaminopyrrolidin-1-yl)-2-oxoethyl]-3-
(trifluoromethyl)benzamide (30.0 mg, 0.0527 mmol} and (2-formylphenyl)boronic acid (8.6

15 mg, 0.052 mmol) in DMF (0.60 mL) and aqueous sodium carbonate (2M, 0.198 mL) was
degassed with N, for 5 minutes. Then [1,1°-bis(diphenylphosphino)ferrocene]-
dichloropaliadium(Il),complex with dichloromethane (1:1) (2.2 mg, 0.0026 mmol} was added
in under N; flush. The reaction mixture was degassed with N, for another 5 minutes and then
the tube was sealed. The reaction mixture was heated under microwave at 130°C for 3

20 minutes. Afler cooling down, the reaction mixture was filtered through a short pad of silica
gel and washed with CH3CN. The resulting solution was acidified with TFA to pH 1~2, then
was subjected to purification on Prep-HPLC. The appropriate fractions were lypholized to
give the product (23 mg, 53%) as a white powder. MS: (M+H)" 595.

25 Example 34
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Exanple 26 Step A HO N=N 10

8- Pyridazi n-3-y1-1, 4-di oxaspi rof 4. 51decan-8-0l. To a solution of pyridazine
(17.7 mol, 1.28 nL) in THF (60 nmL.) was added lithium

2,2,6, 6-tetwanashgleps peridine (71 mml, 10 g) at-78 C. Paguseagbian was t hen
stirred for 6 mn and 1, 4-di oxa-spiro[4.5]decan-8-one (71 nmmol, 11 g) was
added. The reaction was stirred for 5 h at -78 C a i ch point the

| sreaction was quenched using a sgQl uﬂl on_ of? ethand hydrochl oric acid and
THF (30 ni, 1:1:1). The resulfd %ba»s > gel usi ng Et0Ac. The
organi c | ayers were ¢ioqbi ned ped ov MySO4 & ehtrated. The resi due
was purified using flash c |ro at ogr aphy to afford the desired al cohol (44%
1.84 g). M5 (M+H) + 2371 208tp B HO N=N

4- Hydr oxy- 4- pyri dazi n-I eycl ohexanone. To the product fromstep A (7.79
mml, 1.84 g) in THE ( m.) was added HC1 (45 mmol, 15 nlL). The reaction
was stirred 25 overnight and subsequently quenched usi ng Na2C33. The

sol ution was then usi.ng Et0Ac (3 The_organic | ayers
were combi nedN- (ar(ﬁ‘g)dé’ é@ f‘!di'ﬁéé'ﬁtﬁ%)@r@&idﬁ'%y%wmﬂhww HdimE desired ketone
(780 ny, gﬁ?c’ﬁ)he aﬁ%@?rmn;}lwlg%e@yﬁ)ﬁ (trlﬂuommeﬂ]ylmenz mide

N-(2-{(35) ri‘dazi n-3 cyclohex nol pyrrolidin-1-y1}-2
- oxoét hﬂbibltrdlu@rlrawlatﬁ)r l:l@)rb@fri‘ﬁ:(iI‘ﬂl-"tﬁ-3 (#H&-(2 ey dempinyndiniasl] @ epar ed

];E;g?p} gekﬁ'}m ?R}ﬁﬁsxy%aaﬁgpy@ d}}g} é/l] gé:o% yi- ?(tsnI oio?nretﬁy?)b%r?z%}m eESCI‘I bed for

N-( 2- {(3aasetaﬂﬁ<§réadam@b)@sayt)@rpmgazowramysl)emlemh@mxo)samm@i@9(5 was hdliet- 1-y1} - 2-
oxoet hyl) - rilluoromethyl)benzam de. The title conpound was prepared in a

manner s F‘?ﬁ“llnérbmfob)f‘irﬁiﬁt(o for mEx(éerOem‘?Bl e (erptign migture was allowed to warm

up to room temperature and stirred at room temperature for 60 minutes and then at 60 °C for
10 60 minutes. The mixture was purified by prep-HPLC to afford the product as a TFA salt (1.1
mg, 33%). LCMS: (M+H)" 597.2.
Example 35

Step A
. HO 0
a0a®e
15 O

8-(4-Iodo—phenyl)-1,4—di0xa—sbir0[4.S]decau~8-ol. To a solution of 1,4-
diiodobenzene (16.5 g, 50 mmol) in THF (350 mL) at -78 °C was added »-Buli (2.5 M, 24
mL) over 1 hour. After being stirred additional 30 minutes, a solution of 1,4-dioxa-

20 spiro[4.5]decan-8-one (7.8 g, 50 mmol) in THF (30 mL) was added in and the resulting
mixture was stirred for 3 hours. To the mixture was added TMSCI (5.4 g, 50 mmol) and the
resulting mixture was allowed to warm to room temperature and stirred at room temperature
for 18 hours. The reaction mixture was neutralized to pH 6.0, and extracted with ethyl acetate
(3 x 50 mL). The organic extracts were combined, washed with saline solution (2 x 50 mL),

25 dried over sodium sulfate, and concentrated in vacuo. The residue was chromatographed on
silica gel, eluting with hexane/ethy! acetate (95/5 to 100/0). The appropriate fractions were
combined to give 8-(4-lodo-phenyl)-1,4-dioxa-spiro[4.5]decan-8-ol (12 g, 66.6%) with
LCMS: 361.2 (M+H", 100%) and {[8-(4-iodophenyl)-1,4-dioxaspiro[4.5]dec-8-
ylJoxy}trimethyl)silanc (6 g, 27%) with LCMS: 433.1 (M+H", 100%).
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15Exanpl e 28 Step A 208-Pyrimdin-2-yl1-1, 4-di oxa-spiro[4. 51(l ecan-8-ol
(la). To a solution of 2- bronmopyrimdine (0.20 g, 1.258 mmol) in dry

nmet hyl ene chloride (3.0 nL) was dropwi se added 1.6 Mof n-butyllithiumin
hexane (0. 8 19D3/068665- 78 C. The reaction m xture was stiPCBUSHOE4221mM n at
-78 C and 1, 4-di oxa-spiro[ 4. 5] decan-8-one (0.196 g, 1.26 mol) in CH2A 2 (3
m.) was added dropwi se. The reaction was stirred at -78 C for 50 mn and 25
guenched with an aqueous solution of NHICl. After being warnmed to room
tenper attep® the m xture was extracted with CH2C1l2 three tines. The conbi ned
extracts were dried over NgSCﬂ filtered and concentrated in vacua to
provide 0.50 g of crude prod@\ Par N i ¢ y WO

2005/ 060665PCT/ US2004/ 042321 phy on silica gel eluting
with 0 -> 50% Et OAc i n hexanes prOV|ded 0.159 g (549 of desired product as
a light brown-yellow solid. M5 (MrH) 237. 2. Step B N 1,10_0=0

4- 4- i.d { oI A (190
ol o ax gy PR Yipb LT IRRA el 31 Bt 5h MR 68 ) "The
react i ofpdoghemil)- 1 4-etbxavpiro[d. duesn-85ol 150WhE N . H4benmelqii TIoh (MamD)yashed usi ng

diethyl ether. The aqueous 10 |ayer was then quenched using NaOH (50% to
obt ai n @%Heswerf&lre WW@&%@WHB"SPWBWPW%%W%EWWQ@W1 tgfbl,.F\elé’% x 300 ml).

The or ggfti)Gnd AY SLaR PRk Wk ReekBR ﬁﬁjen‘aﬁﬁ‘é foMBEHn AN fRfkceMidgkat ed in
vacua. The reaction was purified via flash chromatography to afford the

d esi r edchagadreith migked) acmbga@tonm (20mi) 0.008p]) Bt Spbigtdiphenylphosphino)-

20" Shoertipric e e PPRE A LA TR G e VAR B wns. pr epar od
}‘Vrs o En NL hBrdﬁﬁSSiﬂﬁlc@fﬁe SOEMgBl.US AR THeeeRfiNpanisiue Way stin@d kh@bmf or Exanpl e 1.

lem perature until it is clear. This mixture was transferred into the degassed Grignard solution
prepared above. The resulting mixture was stirred at room temperature overnight. The
reaction mixture was diluted with EtOAc, quenched with water, washed with brine, dried

15 over Na;SOy, and concentrated. The residue was columned on silica gel, eluting with
hexane/EtOAc (2/1), to gave the desired compound (270 mg, 69%) as a white solid. LCMS:
313.1, (M+H, 100%). "H NMR (CDCl;): & 8.86 (d, 2H), 8.46 (dd, 2H), 7.71 (dd, 2H), 7.24 (t,
1H), 4.05 (d, 4H), 2.30 (dt, 2H), 2.18 (dt, 2H), 1.90 (m, 2H), 1.78 (m, 2H).

20 StepC
N HO
OO
—N

4-Hydroxy-4-(4-pyrimidin-2-ylphenyl)cyclohexanone. The title compound was
prepared by treating the ketal of step B with HCI in water following the procedure described
25 instep B of Example 2. MS (M+H)" 269.

N T
HO CNJ\/ Nj CF,
0

Step D
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Exanple 29 Step A NC--( N 256-Brononicotinonitrile. 6-Chloronicotinonitrile
(13.8 g, 100 nmol) was heated at 145C in phosphorus tribrom de (150 nmL) for
32 h. After cooling, the m xture was concentrated in vacua. To the residue
was added psogmisosasss tri brom de (150 nli), and the m xtureTwisocheasad at 145
C for another 32 h. After cooling, the m xture was concentrated in vacua,
and an ice-water m xture (500 nL) was added. Sodi um bi carbonate was added to
neutralize the m xture, and the product was extracted with ethyl acetate (3
X 250 ny-[2-{(BS)-3-prhy diody- AL @ rimianl 7-phen IRy BonasMamhivigyerdidime-ydor dri ed
over magnesiumsul fate. The solvent was renpoved in vacuo, and the residue

was chr oatthyl-dritdtuqmmethybbensamide hisdrifluayoacesats) (salt). /Toa §-negymymef

6- br onon] [ it rd - it id: 4 &DG13): 1867, 66 (d,
3 211 orero RArYhighifimEnihd Rkt Wy sle 400 o BPHMiGRO T 10, (s
(MH) $ m2zAplaBy s yckBbxoneSE5e s Mg, 0.186 mmol), N-2-[(3S)-3-aminopyrrolidin-1-y1}-2-

6- (8- hydroxy-,1, 4-di oxaspi t.o[ 4. 5].dec- 8-yDnj Lhonitrile. splution of 6- 10
o oron; et ST ey e i patangte 165 5 My Sk piothaiSs " *or o y
hexane tﬂ@@lﬁylaiﬁrnggss.m@@, €O Bflof) O The RBuifing Midureivild Gl 4t209€M0E020 bat h.
n-Butyllithium (7.5 nL, 11 mmol, 1.6 Msolution in hexane) was added"

dr opwi seénigges. gad torihwag added spslium ipgetpxiberchydiide (§3¢ nes de8anmoB inportiele or ange
solutio ' . |4 0 . - C and then
treat edpr 1‘?’2%\,0\”&(55:16&2@%? M%E) St?ﬁ%rﬁi aa\?\n%%{ %H@i%ﬁau § {;)Qr??ndgﬂ Lf n i?g‘;fg?%ﬁ%%‘& gﬁeedi one
15nomoetréydue vess kiioalatdgiapBedion 3iD2nwehoting with &tonk/nodthasio (1 T6%,to 80fal10%0as ef ul |y
mai ntai ning the tenperature pbelow -95 C. Th ction m xtur stirred
for 10 % bap Lot v ysreé?ﬂ%ﬂr PR Topriert M S%a@yatﬁ&%fléaﬁﬁ @4t o i ce
wat er ( MR (30 n@%@@%ﬁe %@N&E iPR1aP SPMLRM. NS S AQUEIURObAYeEr was
extracted twce wth Et20 (200 nL). The conmbined organic extracts were dried

over My$@bodndometaporated to give 2.8 g of white crystalline solid.
Trituration with Et20 afforded 1.9 g (67% vyield) of white crystals: Ms:
(MrH) + 261

15 The following Examples 36-37 were prepared in a similar manner.
Example 36
H O
N.,, H
HO CNJ\/ N W/O\c Fa
s 8]
| =N
20 N-[2-((35)-3-{[4-Hydroxy-4-(5-phenylpyridin-2-yl)cyclohexylJamino}pyrrolidin-

1-yl)-2-oxoethyl]-3-(trifluoromethyl)benzamide. MS (M+H)" 567.

Example 37
H O
N.,, H
HO CNJ\/N\H/Q\CH,
i AN O
N =N
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Step C 256- ( 8- hydr oxy- 1, 4-di oxaspi rol4. 51dec-8-yOnicotinic acid. A

m xture of 6-(8- hydroxy-1, 4-di oxaspiro[4.5]dec-8-yDnicotinonitrile ( 1.9g,
7. 3 mmol) in 50 nL of 2- methoxyethanol and 50 nL of 2.5 N NaOH was heat ed
on a st eaniniobs/¢6066515 h. The sol uti on was cool ed i n anpdwesloetdazs2zadj ust ed
to pH 7-8 with concentrated HCl, and evaporated to driness. Water (375nL)

was added, adj u HO,. The tan solid 30 was
filtered of f gﬁd@@#&ﬁ‘jf ¥i 'tfaiﬁ"f’gﬁ"@%y P¥RdNess o rmol, 94%yield) of
6- (8- hyNlyelotiedyl Amstn O)ps ivliapi-1t glzd@mﬂlyy}m[teﬂmomrﬁemywhnzmde( Ms1- H7 280.
Step D WO 2+005/ 060665PCT/ US2004/ 042321
6- ( 8- Hydoiy-5744- di oxaspi ro[ 4. 51 dec- 8- y1) - N- et hyl ni cot i nani de.
6- ( 8- Hydr oxy1l, 4- di oxaspiro[ 4. 5] dec-8-yOnicotinic acid (560 ng, 2 mmol),
met hylamne (1.2 m., 2.0 M5 THF solution), BOP reagent (1.07 g, 2.4 mol)
and ® 8 nL (6 nmmol) of triethyl antreanple3® di ssolved in 15 nL of DVMF at room
tenperature. The reaction mxture was stirred at roomtenperature overnight.
Direct cffP t ography on silica gel (flash chrorrat ography grade) with 50%
et hyl acet at e- hexane gave 410 3 desi red product,

i i , E@t hyl ni coti nani de: MS: (MeH) +
293. i OStep E 6-(1- i : exyl ) - N-nmet hyl ni coti nam de.
6(8Hyr e¢ byl ni coti nam de (410 ny, 1.4
orol) | S eRYeitidn £y RS- ?éfinf ﬁftégr gﬁ%ﬁ/}entdﬁ o oot ToF and 7oL g 1K
HC1 aqueous A oblutiomel SfS-promopyreliparyhk Lf-dioxaipirofeldedantd-oli(kd8f g OW$3t hen

stlr eda e sol ution was | ed . do roomt enperature,

adj d teﬂi10 )dn %H%(E@f%}rﬂw%s C[ég?sﬁ?‘le‘ﬁthﬂ%l %ﬁgtgmut?omq @Inso ‘PFHE Dgr gani c | ayer

was SepRbb ngﬂmag;&dmhh@l@mee@qrﬁml(mmy\ms £idkd ah@belontCR think Bt (Bém(20 m X
The co ned organi c extracts were dried over SO4 and evaporated to

g| ve antegiperause fofie aboye eplpbeml Bereapitap matuse(lighibropunish ¢qlerd wagHirsfiderogr aphy

gr ade) acet at e- hexane gave 410 ng (90% of the desired

pr oductY\sd]Q?’%%F{%{;ﬁ%?y 4- oxocycl ohexyl ) - Nmet hyl ni coti nam de: Ms: (M+H) + 249.
Into another flask was charged with THF (500 mL) that was degassed with nitregen for 10

15 min. To it were added Nickel acetylacetonate (6.9 g, 0.027 mol) and 1,2-
bis(diphenylphosphino)-ethane (11 g, 0.027 mol) under nitrogen flush, and 10 minutes later
2-iodopyrimidine (113 g, 0.336 mol). After being stirred for 30 minutes at 25 °C, the resulting
light green suspension was transfered to the above solution. The reaction mixture was stirred
at Toom temperature overnight and the reaction ‘was found to be complete by HPLC. LC-MS:

20 found (M+H) 314.20 for desired product. The reaction mixture was directly used for next

reaction.

StepB

aSates

—N —N

25 4-Hydroxy-4-(5-pyrimidin-2-ylpyridin-2-yl)cyclohexanone.

About half of the THF in the reaction mixture from step A was removed by

evaporation under reduced pressure. To the remaining reaction mixture was added a 4.00 M
solution of HCI in water (900 mL). After being stirred for 1 hour, the mixture was diluted
with 1000 mL water and neutralized with solid Na;COj5 to pH 8~9. Large ammount of yellow

30 solid precipitated out. The solid was filtered off and washed with ethyl aceate containing 1%
aqueous NH4OH (about 2000 mL) untill no desired product was detected byTLC. The filtrate
was partitioned and the aqueous layer was extracted with ethyl acetate (1200mL x 3). The

7 -



Step F

641- Hydr oxy-4-11(3S)-1-({(3-(trifluoronethyl)benzoyl | am no}acetyl)pyrrolidin
3-yl I am nol cycl ohexyl ) - N- net hyl ni coti nam de.

6- (1- Hydr oxWoLeesesss| ohexyl ) - Nmet hyl ni coti nam de (100 ner/€s26049i3k) and 126
ng (0.4 mmol ) of N-{2-[(35)-3- am nopyrrolidin- 1

-yl] - 2- 0x thy11-3-(trifl uoroneth enz wer e dissol 10.0 nL 5of

met hyl en® "benrﬂeé SFepbic 13¥sTs Were n%td%&b%ﬁ? beglé)aerlr‘?ﬁg‘}?&uwuée ‘15]) of sodi um

tri acet cpoybairaly €5 hadeof tHdeoliuaclbe @BildhastibiRind@dst Whd fili@sH AHd JiReNEd Rper at ur e

for 2 h. Direct chrorratwgraphy on silica gel ave 48 ntg §230 of the final
L10) -

desi r ed $i¢lberaeethang (608 Bie rrdtingriglution sies peatad to e flym OWBrute(smd-l) + 547.

%8”‘9 T ok, e FHAMAL & 031a ' ¥EE Batk BRABREpBipATY AP wal Mile@kd by Bxanpl e

156- (51- I-ﬁdd Ridoeyto 4ive [3@:g5c)f pinfb{[ﬁ’ec(iict iTh umtltmiaqthlﬁd; Jromnizowtd aystaitiasont wip pyr r ol i di

n- 3-yl]am no | ohex |rret | ni.coti nam

N-12- >1/( !f§)“b§‘%j ﬁg E?i‘?;?‘ Efl\lﬁf@&gbw&' Ifeéi‘l1ﬂt°Ia°VP@§q59§&|b/%lp)yN&F%YeﬁuEi§"%/I | cycl ohex
yl}- am daqbulawag)héa@écrmemmmat AKFRYS Hisdol (dd, OhbdpsQmREOYE:IeRZamide. M5
(MtH) + 588. Exanple 32 Step A WD 2005/ 060665PCl YUS2004/ 042321

8- ( 5- Br dhoplreievas-adloyed 1, standjapsaespliemperparaindsoid was plecipifyedowgolasobd of 2, 5-

i opw S eV HeR s pe oY (Bt ke B GSHHEL R PRl e B0l B 7 G 0%
a solwt i oiutioh whs filteted)easyirate] &. Ha]flf éeanhing aed {odled3n g ick batr®hg light met hyl ene

chlorid 25 mL).. was . added into the 5reaction m xture, sul ting
mi xt ur e GRAMSh %ql&d@aecelawﬂa@awaaﬁalllecgﬂéw fEptioRie g%%ﬁéﬂﬂ@ﬂ?m ‘ot sold

(58 g). MS (M+1) 270.2.

StepC

NS
HO "\:/\N (N CFs
0
| 0
15 LN

N-{2-((35)-3-{[4-Hydroxy-4-(5-pyrimidin-2-ylpyridin-2-yl)cyclohexyljamino}pyrrolidin-
1-yl)-2-oxeethyl]-3-(trifluoromethyl)benzamide.
To a solution of N-{2-[(35)-3-aminopyrrolidin-1-yl]-2-oxoethyl }-3-

20 (trifluoromethyl)benzamide hydrochloride (22.10 g, 47.1 mmol) and 4-hydroxy-4-(5-
pyrimidin-2-ylpyridin-2-yl)cyclohexanone (12.7 g, 47.1 mmol) in isobutyl alcohol (80.0 mL)
was added triethylamine (19.7 mL, 141 mmol). The reaction mixture was cooled in an ice
bath and stirred for 30 minutes. To it was added sodium triacetoxyborohydride (11.0 g, 51.8
mmol) in portion. After being stirred at room temperature for 4 hours, the solvent was

25  removed by evaporation under reduced pressure. Saturated aqueous NaHCO; solution was
added and the solution was extracted with ethyl acetate (150 x 3). The combined extracts
were washed with brine, dried (Na;SQy), filtered, and concentrated. The residue was

columned on silica gel, eluting with ethyl acetate (1% NH4OH aqueous solution)/ methanol
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warmup to roomtenperature slowy. The reaction m xture was poured into
aqueous NaHCO3 (200 nlL) and then extracted with EtOAc (2 x 50 nmL). The
organi c extracts were conbi ned, washed with saline solution (2 x 50 ),

dri ed over WyBEMI606Ad concentrated in vctcuo. The resul PCRiGSeoli42B2nas
triturated with ether and the solid was collected by filtration. 10 The

et her so j : i on silica
Gel el T PRI A AR R, BB Sk P R BB C s £
Vi ght ofongmnbil nedwhitd paveder 41726 g). MEQMBH)3E8. 10/ 314. 10 (M 41, 100% . | HNWVR
586 (s, 1 H, 7.82(d, I H, 7.38(d, 1 H, 4.6 (s, 1 H, 40 (m 4 H,
2.2 (m 4H, 1.7 (m 4 H. i55tep B HO -N 4-(5-Bronopyridin-2-yl)-4-hyd
roxycycl phesxabang exdiifled WhleprparReyRdniRs ma@par ed by treating the ketal of

step Awith HCL in water followi ng the procedure described in step B of
Exanple 2. M5 (Ml -1)+ 271. 20 Stepxunpe39CF3

exyl i am nopyrrolidin-lyl)
-2-oxoet hyl1-3-(trifl uoronethyl)be arﬁ"de. TQ aHL- nround- bottom f | ask
charged 25wi th isopropanol (6 mHg ( N
N-24( 38) - 3- am nopyrro i n-1)]1] 42- oxoet hy1- 3-(trifluoronethyl)- benzam de
hydr ochl ori de (651RI, ¥ 85 1rsd 5" and triethylamne (0.851 nL, 6.11 nol).
added sodiumtriacet oxybofohydride (619 ng, 2.78 nmmol) and the m xture was
stirred NtQ2+{@HR3: RSB[R (Amnodbonyljpighy 1| pyridin2epl -4 ihgd rosyxy eloleexyb s
(368 ng) in a total of 73%yield. LCVs: (Mt1l) 571.1 / 569.1 for both
isomers. Isonmer 1 IHNMR (CD30D) 8 8.65 (t, 1H), 8.21 (s, 1H), 8.14 (d, 1H),
4.10 (m 2H), 190 (m 2H), 3.70 (m 2H),

N 1 H
HO "'CN’U\/Nj CFs
HoN O Ay 5
l

N-124(35) - 3- 14- ( 5- bronopyri di n- 2- y0- 4- hydr oxycycl oh
h i ¥ addey, . CFs
4- (5- bronopyri di n- 2-yﬁ})-4- hyd ohe one (487.6 ng, 1.85 mmol),
id
The resulting m xture dtirred for 30 minutes at 25 C. Then to it was
concentrated, and.fhe residue chromat oqr aphed q 02, ing with
acet one/ %t%mcrr(ﬂ(dtmg%'i- -oémm(trﬂ@“ﬁpwﬂwﬁ@ewge{f?-ﬁé%ﬁﬁﬁ@@ my) and F2
8.031¢dt, 1H), 7.88 (d, 11-1), 7.6&xgmpledqd-1), 4.23 (dd, 1H), 4.16 (s, 1H),
=N

N-(2-{(35)-3-|(4-{5-[2-(Aminocarbonyl)phenyl] pyridin-2-yl}-4-
hydroxycyclohexyl)amino]pyrrolidin-1-yl}-2-oxoethyl)-3-(trifluoromethyl)benzamide.

MS (M+H)" 610.
15 Example 41
H o)
N., H
- Q,AK,N{@L%
o) | x o}
=N

N-{2-[(35)-3-({4-[5-(3-Acetylphenyl)pyridin-2-yl]-4-hydroxycyclohexyl}amino)-
pyrrolidin-1-yl]-2-oxoethyl}-3-(triftuoromethyl)benzamide. MS (M+H)* 609.

20 Example 42



53.60 (dd, 1H), 3.52 (m 2H), 2.55 (m 1H), 2.42 (m 2H), 2.22 (m 31-1),
1.80 (m 4H). Exanple 33 |0

N-{21(3S)-34{4-15-(2-fornyl phenyl) pyridi n-2-y11-4-hydroxycycl ohexyl } -

am no) pyr r okodeosnbosysl 1- 2- oxoet hyl }-3- (tri fl uoronet hyl ) beggarbfgesde S0l ution
of N42-
((3S)-344-(5-bronopyridin-2-yl)-4-hydroxycycl ohexyl
xoethyl]-3- (trilluoronethyflbenzam df (30. % ngy, O.
(2-fornyl phenyl )boronic acid (86 R0 . (0.60 nmL) and
aqueous sodi um carbonate (2 i I nL s degdssed w'th N2 for 5 mnutes.
Then [1, 1' - bi s(di phe I; | phosghi Hjo) ferrocene] - di chl oropal | adi unDO, conpl ex
wi t h di chl or omet hane (LR AR+ g, 0.0026 mmol) was added in under N2,
flush. The reaction m e was degassed with N2 for another 5 m nutes and
then the tube was seal et¥*” The reaction m xture was heated under m crowave at

130C for 5 Zg%qggﬁqg?@‘s_?ﬁ@gopt' ggrm%mgtnﬁag@%wéi@;&@%%@bg was filtered

t hrough a short ca gel and washed The resul ting

sol ut i orPyweedidis3-ilnménp} ey clahexypyrislinSyllbenzaihaeid S (Mibi)egtled t o
purification on Prep-HPLC. The appropriate fractions were |ypholized to give
the product (23 ng, 53% as a white powder. Ms: (MtH) 595. 75Exanple 34 WD

am nopyrrolidin-l-y0-2-0
27 mol ) and

20055060665PCT/ US2004/ 042321 Example 43
N (2-(3S)-3-[(4-Hydroxy-4-5-[2-(hydroxynet hyDphenyl | pyri di n- 2-
yl cycl ohexyl ) am nol pyrrolidin-|-yl- Z-onet hyd ) -:3- (1 | uor onet hyl ) benzam de

CF3

5bi s(trifluoroacetate). To a sglufis OE N
N- 24( 35) - 3- (445- ( 2- f or nyl phe di n- -7 - 2-

N-(2-{(35)-3-{(4-Hydroxy-4-{5-[3-(hydroxymethyl}phenyl]pyridin-2-
yl}cyclohexyl)amino]pyrrolidin-1-yl}-2-oxoethyl)-3-(trifluoromethyl)benzamide. MS

(M+H)" 597.
10 , Example 44
H 8]
N., H
HO CNJ\/Nj( : “CF3
| = 0
N7 =N
L
N

N-[2-((35)-3-{[4-Hydroxy-4-(5-pyrimidin-5-ylpyridin-2-yl)cyclohexyl|amino}-
pyrrolidin-1-yl)-2-oxecethyl]-3-(trifluoromethyl)benzamide. MS (M+H)" 569.

Example 45
H 8]
N., b
Ho CNJ\/NW(@CH
| = 0

R =N

L.

N
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hydr oxycycl ohexyl am no) pyrrolidin-1-yl]-2-oxoethyl-3-(trifluoromethyDbenzam
de bis(trifluoroacetate) (salt) (3.3 ng, 0.004 mmol) in nethanol (0.50 nl)
at 0 C was added sodi um borohydride (0.455 ng, 0.0120 nmol ). The reaction
m xt ure wa3vilooowehst o warm up to room tenperature and BCT/USMGHER32100M
tenperature for 60 mnutes and then at 60 C for 10 60 m nutes. The m xture
S ) 5
s PU b 20 PASPAITAG 5 Bl B T BL S aeithio S botlaha 3. 0. 339
8- (4- | odg-phaosthyl-B-(#riffu srsaretpilybohzhnfide @48 (M8HY1568To a sol ution of 1, 4-
di i odobenzene (16.5 g, 50 mml) in THF (350 nL) at -78 C was added n- BuLi
(2.5 M 24 nmL) over 1 hour. After being stirred additional 30 mnutes, a
solution of 1,4-dioxa- 20spiro[4.5kd Pag-one (7.8 g, 50 mmol) in THF (30
m.) was added in and the resulting mxture was stirred for 3 hours. To the
m xture was added TMSCL (5.4 g, 50 gmol) and the #egulting m xture was
allowed to warmto room tenper attweNapeh st rrgd 2 Qom t enperature for 18
hours. The reaction m xture We utr liMed™to]pH 6. 0CFand extracted with
ethyl acetate (3 x 50 nlL).{ Theg Organic extract$ were conbi ned, washed with
saline solution (2 x 54 .N5dried over sodium sulfate, and concentrated
in vacuo. The residu chromat ographed on silica gel, eluting with
hexane/ et hyl acetateMN@8/5 to 100/0). The appropriate fractions were

6. 695 wi t BT A B eI R R famub R S (12 O
118- (4- i gslopheay -Si(tﬂﬂﬁﬂlﬂmﬂ?ﬂ)b@ﬁihnﬁhdms +phTsegy) (trinethyDsilane (6 g,
27% with LCVS: 433.1 (M+H+, 100% . Step

58- (4-pyri m di n-2-yl phenyl) -1, 4-di oxaspiro[ 4. 5] decan-8-ol. To a sol ution of
8- (4- iodo-phenyl)-1,4-di oxa-spirof a@%gggan-&ol (450.0 ng, 1.249 mol) in
THF (1.0 nlL) at room tenperature was ded dropw se isopropyl nagnesi um
chloride (2.0 Min THF, 1.37 nL) ang the rgactio ture was stirred at
roomtenperature for 30 mns. T .| f as'ﬁ charged wi th nickel

acetyl acetonate (20 ng, 0.06" angl IN3-Bi s(Jdi pRen§¥Fphosphi no) - 10
propane (26 ng, 0.062 nmol ded in TI-IF4Y3 nL) under N2 was added 2-
br onopyri m di ne (199 23y mmol ). The resulting m xture was stirred at
roomtenperature unti"{l Mt 1S clear. This m xture was transferred into the
degasgsed Gignard soILbLIAN)n :

N-[2-((35)-3-{|4-Hydroxy-4-(S-pyrazin-2-ylpyridin-2-yl)cyclohexyljamino}pyxrolidin-1-
yl)-2-oxoethyl|-3-(trifluoromethyl)benzamide. MS (M+H)" 569.

Example 48

HO "CNk/Nj CFy
o

N-[2-((38)-3-{[4-Hydroxy-4-(4-isoxazol-4-ylphenyl)cyclohexyl]amino}pyrrolidin-
1-yl}-2-oxoethyl]-3-(triflaoromethyl)benzamide. MS (M+H)" 557.

Example 49
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prepared above. The resulting m xture was stirred at roomtenperature
overnight. The reaction m xture was diluted with Et0Ac, quenched with water,
washed with brine, dried 15over Na2SO4, and concentrated. The residue was
col utmed onWéi200xmoas&l , el uti ng with hexane/ Et 0Ac (2/1),pdwuanamiidag desired
conmpound (270 ng, 69% as a white solid. LCVs: 313.1, (MtH, 100% . 1H NWMR
(CDC13): 8 8.86 (d, 2H), 8.46 (dd, 21-1), 7.71 (dd_~2H), 7.24 (t, )H), 4.05

(d, 4H), 2.30 (dt, 2H), 2.18 (dt, 2Hi, 1. 98 (m 2
C 4- Hydr oxy- 4(4- pyr igg d Vp ahe
conpound was prepared by treat ’Rg
follow ng the procedure ded

one.

5f Exanpl e 2.

1.78 (m 2H). 20 Step

The title

diep BWh MO in water

MS (MrH) 4- 269.

Step D ef\N

N- P- U3S) - 3- [ 4- hydr oxy-¥-(/4- pyri m di n- 2-yl phenyf | cycl ohexyl | am nopyrrol i din-|
-yl)-2- oxoethylk3-(trNIIuoronethyl)benzanide bis(trifluoroacetate) (salt).
To a 1- neNK24{@snad-(ppHydry-apk(18hmiigathl uiylfphetilytohexytinihbperiokidiml) was

added 4- hydr qoxy-4-(4-pyrim din- 52-yl phenyl)cycl ghexanone (50.0 ng, 0.186
oty N D spea R s prasms b anmyle s (VD S5

oxoet hyl-3-(trifluoronet hyCbenzam de hydrochl oride (65.5 ng,

0.186 mmol ),

and triethylamne (85.7 uL, 0.615 mmol). The resulting m xture was stirred
at 255 for 30 minutes, and to it wisangdeld® sodi um tri acet oxybor ohydri de

(62.4 ng, 0.28 mmol ) in portion. The reactign m xtu

t enper ature overni ght and concentrateﬂ; The {10 H esi
| JN/d" ;
d

on Si02, eluting with acetone/Jgpt
fractions, which wereNyriche

1[0]
e

was stirred at room
#d was chromat ographed
%rl0 give two

(24.2 mg ) and F2 (25.9 hg) white powder in a‘total of 34% yield. LCVE:

568.2 (M+H, 100% for
prepared in a simlar
20N424( 3S) - 3- 1[ 4- Hydr oxy=

Exanpl e 36

ers. 15The foll owi ng Exanpl es 36-37 were

4-(5-pheny|pyridin-2-yf|cyc|ohexy|Ianino}pyrrolidin

- | - yO- 2- oxoetdnyl-Hydrady-4-{ [ 35) 10 iviaervarohydbendbylfaMir) jacaplpyrexarind e 37

3-yllamino}eyclohexyl)biphenyl-2-carboxamide. MS (M+H)" 609.

10 Example 51

N-]2-((35)-3-{[4-(2'-Formylbiphenyl-4-yl)-4-hydroxycyclohexyl]amino}-

pyrrolidin-1-yl)-2-oxoethyl]-3-(triflueromethyhbenzamide, MS (M+H)" 594,

15 Example 52

N i
o Oy e
L °

N-{2-[(35)-3-({4-Hydroxy-4-|2'-(hydroxymethyl)biphenyl-4-yl]cyclohexyl}amino)-

pyrrolidin-1-y}]-2-oxoethyl}-3-(trifluoromethyl)benzamide. MS (M-+H)" 596.
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75 CF3 N 12-[(35)-3-(14-Hydroxy-445-(1, 3-thi azol -2-y1) pyridi ne- 2-

yl i cycl ohexyl } am no) pyrrolidin-1-y11l-2-oxoethyl)-3-(trifl uoronethyl)benzam d
e. M5 (MtH)+ 574. 5Exanple 38 Step A

8- ( 5- Pyr 1) 302060665y r i di n- 2- 311) - 1, 4- di oxaspi ro0l4. 5. 1deCEHSMWe40H4232AA sol ution
of 8-(5-bronopyridin-2-y1)-1, 4-di oxaspiro[ 4.5]decan-8-o0l (168.5 g, 0.5363 10
nol) in THF (2000 nlL) was degassel% %@I@ 5|§itrogen for 30 mnutes. A2.0 M

sol ution of isopropyl magnesi um chl6 €in THF (563 nL) was added dropw se
over 70 mns at roomtenperature tg the apove sq ion. The reaction

m xture(light brownish col or(% Bt egl!wf/oﬂ 180 mnutes at 25C. Into

anot her flask was charged W F (500N L tﬁt as Ciegassed with nitrogen
for 10 15min. To it were | ckel acetyl acetonate (6.9 g, 0.027 nol) and
1, 2- bi s(di phenyl phosphi \o)/—hpt hane (11 g, 0.027 nol) under nitrogen flush,
and 10 minutes |ater /25r0ddpyrimdine (113 g, 0.536 nmol). After being
stirred for 30 m nut t 25 C, the resulting light green suspension was
transfered to the above 3ol ution. The reaction mxture was stirred at room

t enper aNef2e[(38) - (§i-§5+(3, iddmethylis exacdlidoyl) pyaklii-Qund4-hpd ey cyaiqheeylp by HPLC.
LC-MS: 20, found H) 4. 20 for. desired praoduct. .Th ctJi.on .m xture was
direct| 9mu@3wrr%'§4\lﬂﬁ-éxxlﬁ%-@§aﬁtm 3 'poremﬁﬁry%enzamlleM ¥eH) Sk

254- Hydr oxy-4- (5- pyri m di n- 2-yl pyri di n-2-yl ) cycl ohexanone. About half of the
THF in the reaction mxture fromstep A was renoved by

Example 54
. H O
N, H
Ho CNJK,NYQC;%
= O
N LN

Q/O
N-{2-[(35)-3-({4-Hydroxy-4-[5-(1,3-0xazol-2-yl)pyridin-2-

yl]eyclohexyl}amino)pyrrolidin-1-yl]-2-oxoethyl}-3-(trifluoromethyl)benzamide. MS
1o (M+H)" 574.

Example 55

HO” N\V : “CF

15 3-(Trifluoromethyl)benzaldehyde oxime. To a flask containing 3-

Step A

3

trifluorobenzaldehyde (1.74 g, 10 mmol) and hydroxylamine hydrochloride (0.76 g, 11

mmol) in methano! (25 mL) was added TEA (0.65 g, 11 mmol). The reaction mixture was

heated to reflux for 3 h, neutralized to pH 6.0, and extracted with ethyl acetate (3 x 20 mL).

The organic extracts were combined, washed with saline solution (20 mL), dried over sodium
20  sulfate, concentrated in vacuo to give the oxime (1.9 g) as a colorless oil. LCMS: (M+H)"

190.2.

Step B
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evapor ati on under reduced pressure. To the remaining reaction m xture was
added a 4.00 Msolution of HCL in water (900 nL). After being stirred for 1
hour, the m xture was diluted with 1000 nL water and neutralized with solid
Na2CC3 to pwoRessocbsas ge ammount of yel |l ow 30 solid precigitha@hedo@isb; The
solid was filtered off and washed with ethyl aceate containing 1% aqueous
NHAOH (about 2000 nlL) untill no desired.product was detected byTLC. The
filtrate was partitioned and the aqued | ayer was extracted with ethyl
acetate (1200nL x 3). The WD 2 gﬂﬂgeasaf'g;/U82004/042321 conbi ned organic
| ayers were washed with brine, dried over rafynesi um sul fate and concentrated
to half of the volunme. The soild pr S pitating out was filtered and

di ssol ved in dichl oronethane (600 nL). The resulting solution was heated to
reflux for 3 tes iltered. The filtrat s cooled, in an ice bath.
The sol i d pr e shisFSmERsNbenaiefite oifeq s LB PR R SR o1 ve 20 g o
pure pr qcfunioroﬂdmeymhiamhydem#nd@(ﬁ FON10 e b1V méPled dhildralel (POBm B HvEs conbi ned
and evaporat ed. The residue was taken into acetonitrile (500 nL). The
resul’ti rigdesbNehlaspsugpiainyided] 48 & 40.5 emalkslombiat 0aC| The Feagliouasixgre 865 ved. Once
i nsol ubl d at room

t enper at\ﬁa?g@gaogﬁfscﬁ lfogﬁ\?lvé (%érde%‘{epﬁea({ !uzfrdﬁil'?] ?y\%% é;&ra? tlteﬂlgt P ed and
suspendeitOiir (Iﬂ(bthL})r'ﬂteeirgmzlr:epl(a?d)@asnLa)shedAthbﬂgtbt{E ﬁ@Shﬂa)taad stlmersefutiox, the tO
solutio filtered, ,evaporated to hal.f of the volune, and oled in an
ce bat 122 T diedSiseai S Eneerbraiprdcue kg e e Sne G pEALeq by
filtratijMsongilye 2bhe second batch of solid (58 g). M5 (MrH) 270.2. Step C
15 CF3 .

N42-10( 3S) - 3- {[ 4- Hydr oxy- 4- (5- pyri m di n- 2-yl pyri di n- 2-yl ) cycl ohexyl i am no} pyr
rolidinl -2-oxoet hy11-3-(trifluoronethyl)benzam de. To a sol ution of
N-{2- [(§§§/ -am nopyrrolidin-I|-yl]-2-oxoethy] 1- 3-

20(trifl uoronet hyl)benzam de hydrochl ori (22.10 g, 47.1 mol ) and

4- hydr oxy-4-(5- pyrimdin-2-ylpyridin-2 cycl ohexanone (12.7 g, 47.1 mol)
in isobutyl alcohol (80.0 nli)wees i ethyl atnine (19.7 nL, 141 mol).
The reaction m xture was cooled in Nice bath and stirred for 30 m nutes.
To it was added sodi umtriacet oxyborohydride (11.0 g, 51.8 nmol) in portion.
After being stirred at roomtenperature for 4 hours, the solvent was 25

renoved by e\M&ﬁffl@ﬁ—[P(Trﬂ“ﬂﬁﬁméth‘jﬂ)ﬁl%hyl]Edﬁs-aﬂfyﬂrmﬁﬁiah!él@ls&drBﬁyﬁwSTdNQHC@
sol ution, was added_and the solution was extracted w th ethyl acet ate (150 x

3). ffhe ﬂé‘é‘hﬁqf&%ﬂméJ?i']flbé@é‘?’%}"%Fiﬂl‘%@ﬁ@ml)%@we%fb%m“H’Wl féﬂoredqa@@,@ﬁ filtered,
d e Bl h et hyl
an Conﬁﬁ A')j %&ﬁ%ﬁiﬂ&g@ us'(ésiggut | On)?)ﬂh'r}{éﬂﬁ&%n%hl%hhé BR0UA! ) at BLELLAG 4 th ethy

acetate
inert atmosphere was added TEA (0.90 g, 8.8 mmol). The reaction mixture was slowly

warmed to ambient temperature, stirred for 20 h, quenched with water (30 mL), and extracted
with methylene chloride (2 x 50 mL). The organic extracts were combined, washed with

20 saline solution (50 mL), dried over sodium sulfate, concentrated in vacuo, and
chromatographed on silica gel, eluting with methylene chloride/methanol (100/1 to 95/5).
The appropriate fractions were combined and concentrated in vacuo to give the title
compound (2.3 g, 100%): LCMS: (M+H)" 274.2. '"H NMR: (CDCl3) & 8.03 (s, 1H), 7.92 (d,
1H), 7.71 (d, 1H), 7.59 (dd, 1H), 5.28 (dd, 1H)}, 3.86 (s, 3H), 3.71 (dd, 2H).

HOgCWQ CF4
N

O—-—

235
Step D
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(95/5 to 80/20). The appropriate fractions were conbi ned and concentrated to
give the title conpound as a white powder (17.77 g). M5 (MtH) 569. The
fol |l ow ng exar‘g)l es were prepared in a simlar manner. 5Exanple 39

N- (2- 1( 3S) YRPWIAS6G3- ( Ani nocar bonyl ) phenyl | pyri di n- 2- yRETHSIHYAMHBRYcycl ohexy
| )- am nol pyrrolidi n 1-y1)-2-oxoethyl)-3-(trifluoronethyl)benzam de. M

(MtH) + 610. ii- ﬂl@thyl)phenyl]-él 5- dlhydrmsoxazole-s carboxyhc Acid. Toa
N-(2-{(39S)- (4-{5[2-(Am nocar phenyti pyridin-2-

hydr oxy@q}@ﬂlthéxlwtb}é [B\tﬂl‘@aﬂmeﬂd’ﬂmgﬂlyﬂi%S -dihysroisokazol &%Cé(rgwﬂﬂtm@ﬁogret hyl ) benz
am de.

N 1201 (SR TR fho miy was addad o 2 M calution of sodiym hydraxid in water (100 1 | 2 oy
pyrrol i @i (CQL-Phekeadtion agtiyel was3towily mﬁ}rmlrtombhyit {ehpezaig, demedidr ¢ Mr147 609.
20Exanpl e 42 WO 2005/ 060665PCTVS2004/ 0

316- § 1- PR witly REgfClto pH1% apd ¢traptgd Wéﬁhﬁfﬁi’%‘)eﬁé%@o’wq ) n e8I ) -

Ei;:rgl 'egichcé “Werd SR EIRIEC WaltRA SRRV BlufioR (30 hBL AL Sved S Hum Mar{dskh 611

N- ( 2- { ( 8BkceBratqddn MyaiooXhe sifie & dhinyroatogryphed oy isiijon gelydliing with n- 2-
gl' | (I\:)éCl( %:ghgri(e\égghmﬁ%)elh%gt%gr%l I(%ilg.l o 8_0)605._ %heoaxp%roprl%{ Drediibs wdrt YSHONES Dyl ) benzam d
concentrated in vacuo to give the title compound (2.18 g, 100%) as a white crystalline solid.
10 LCMS: (M-H) 258.2.

Step E
0 CF3

BocHN,,
CN 4
G

~N

15 tert-Butyl [(35)-1-(3-[3-(Trifluoromethyl)phenyl]-4,5-dihydroisoxazol-5-
ylcarbonyl)pyrmlidin-j-yl]carbamate. To a solution of 3-[3-(trifluoromethyl)phenyl]-4,5-
dihydroisoxazole-5-carboxylic acid (259 mg, 1 mmol) and fert-butyl (35)-pyrrolidin-3-
ylcarbamate (186 mg, 1 mmol) in DMF (0.5 mL) and methylene chloride (5 mL) at 0 °C was
added triethylamine (120 mg, 1.2 mmol) and benzotriazol-1-yloxytris(dimethylamino)-

20  phosphonium hexaﬂuorophosphaté (442 mg, 1 mmol). The mixture was allowed to warm to
room temperature over 1 h and stirred at room temperature for I h. The mixture was
concentrated in vacuo, and the residue was chromatographed on silica gel, eluting with 1%

NH4OH in ethyl acetate to give the desired coupling intermediate (410 mg) as a white solid.

LCMS: (M+H)" 428 4,
o) CF3
HzN.,,
O
O-N

25 StepF
(35)-1-(3-[3~(Trifluoromethyl)phenyl]-4,5-dihydroisoxazol-5-ylcarbonyl)-
pyrrolidin-3-amine hydrochloride To a solution of the intermediate of step E in methylene

30 chloride (5 mL) was added 4 M HCl in dioxane (5 mL). After stirred at room temperature for
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N-[ 2- 03. 5) - 34[ 4- Hydr oxy- 4- (5- pyri m di n-5-yl pyri di n- 2- Acycl ohcxyl | am nol pyrro
lidin-1-yl)-2-oxoethyll-3-(trifluoronethyl)benzam de. M5 (M+H) + 569. Exanpl e
45 N-P-((3S)-3-{14-(3,3" -Bi pyridin-6-yl)-4-hydroxycycl ohexyl i am no}
pyrrol i di n-wopesmeasevet hyl ] -3-(trifl uoromet hyl ) benzam depcix26d\otdsr 568.
Exanple 46 5 CF3

N-[24(39)-34[4-(3,4" 43i I di n-6-y0-4-hyd | | | am l'idin-
oLy - 2 e R o paatiadnie TaaC i & meser fanpl e 47 10
CF3 amine as a white solid. LCMS: (M+H)" 364.4.

N-12- 019- 3414- Hydr oxy- 4- (5- pyrazi n- 2-yl pyri di n-2-yl ) cycl ohexyl ] am no} pyrrol i
din-1yl)-2-oxoethyl|-3-(trifluoronethyl)benzam de. M5 (M+tH) + 569. 15

Step G
CFy

H 8]
N"r
odn oS
‘ N\ O~
S

1-Pyridin-2-yl-4-{(35)-1-(3-[3-(trifluoromethyl)phenyl}-4,5-dihydroisoxazol-5-
ylcarbonyl)pyrrolidin-3-yllJaminocyclohexanol. To a solution of (35)-1-(3-[3-
{trifluoromethyl)}phenyl|-4,5-dihydroisoxazol-5-ylcarbonyl)pyrrolidin-3-amine hydrochloride
10 (178 mg, 0.489 mmol) and 4-hydroxy-4-pyridin-2-yl-cyclohexanone (95.1 mg, 0.498 mmol)
in methylene chloride (6 mL) was added triethylamine (50.3 mg, 0.498 mmol) and then
NaBH(OAc); (120 mg, 0.54 mmol). After being stirred at room temperature for 2 h, the
reaction mixture was neutralized with 1 N NaOH to pH 7, and extracted with ethyl acetate (2
x 25 mL). The organic extracts were combined, washed with saline solution (20 mL), dried
15 over sodium sulfate, concentrated in vacuo, and chromatographed on silica gel, eluting with
1% NH,4OH in ethyl acetate/methanol (95/5 to 80/20). The appropriate fractions were
combined and concentrated ir vacuo to give two fractions of the desired compounds: peak 1
(100 mg) and peak 2 (85 mg). Both fractions were further purified by HPLC on a C18
column, eluting with 1% NH;OH in water / acetonitrile, to give peak 1 (68 mg) and p;aak 2
20 (65 mg) as white solids. Both compounds have LCMS: (M+H)" 503.3. Peak 1 shows two
peaks in a | to | ratio in a chiral analytical column. Peak 2 shows two peaks in a 1 to 10 ratio

in a chiral analytical column.
The following Examples 56-58 were prepared in a fashion similar to Example 55.

25
Example 56

H o] CF3
N.,
HO CN )
|N\ O~N
N =
| -~
L& N
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N424(35) - 3-{[ 4- Hydr oxy- 4- (4-i soxazol - 4-yl phenAcycl ohexyl j am no} pyrrolidi n-
1-yl)-2-oxoethyll-3-(trifluoronethyl)benzam de. M5 (MtH) 557. Exanple 49 WD
20051060665PCT/ US2004/ 042321 CF3 (N
N (2- [ (3S) W 10fstochisdr oxy- 444- (1H-i mi dazol - 1- y1) phenyl | epciyodeeoyokizzal no) pyrr ol
i di n1- A-2-oxoethyl | -3-(trifluoronethyl Dbenzam de. M5 (MtH) + 556. Exanpl e 50
"-(1-Hyd roxy-4-{[(3S)-14( p-(trffluoromethyHbenzoyl] am no}
acetyl)pyrrolid in3-yll am no}cycl ohexyl Thi phenyl-2-carboxam de. M5 (M+H) *
609. 1-(5-P rumdm-Z-l ridin-2- 1 -4-{[(3 3-[3- tnﬂuorometh phenyl)-4,5-
N-[ 24(3S) E 1 For y?y heny {[( S% S,{ [ roxycycl oye)fnga]m no} -
pyrrol |@lﬁhmdwspzyz@SdslBerhﬂpwl)mre{timfa ﬂdﬂr@mlcmwyﬁ@nzlamj@ﬂ 58iaH) + 594.
15Exanpl e 52
N-{2-[(3S)-3-({4-Hydroxy-442' - (hydr oxynet hyl ) bi phenyl-4-yl]cycl ohexyHam no) -
pyrrolidin-1-y111-2- oxoet hyl}- 3- (Erahplee67 onet hyl ) benzam de. M5 (M+H) + 596.
N-{2-[(3S)-3-({445-(3, 5-Di net hyl i soxazol - é yOpyri di pr2-y11-4- hydroxycycl ohex

yl}- am no)pyrrolidin-1-yll-2-0 oetﬁnyl} 35(trifluor rﬁ'éthyl)benzam de. M5
( M+H) + 586, CN%
O

N

1-{5-[(Dimethylamino)methyl]pyridin-2-y1}-4-{[(35)-1-({3-[3-
(trifluoromethyl)phenyl]-4,5-dihydroisoxazol-5-yl}carbonyljpyrrolidin-3-
10 yllamine}cyclohexanol. MS (M+H)" 560.

Example 58

H
N, 0
o OO
S O-
| N CcF

15 1-[5-(1,3-Oxazol-2-y)pyridin-2-yl]-4-{[(35)-1-({3-[3-(trifluoromethyl)phenyl]-4,5-
dihydroisoxazol-5-yl}carbonyl)pyrrolidin-3-yl]amino}cyclohexanol. MS (M+H) 570.3.

Example 59

Step A
HO

\CN"BOC

20 MeO/z:h0
Methy! (25,4R)-N-fert-Butoxycarbonyl-4-hydroxy-2-pyrrolidinecarboxylate. L-
trans-4-Hydroxyproline methyl ester hydrochloride (25.00 g, 138.0 mmol) was dissolved in
dichloromethane (300 mL) and triethylamine (58.0 mL, 413 mmol), The solution was cooled
to 0 °C and then di-fers-butyldicarbonate (33.00 g, 151.0 mmol) was added in small portions.

25  After stirring at room temperature overnight, the mixture was concentrated to a thick white
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Exanpl e
N-{2-1(

54 0 Co
35) - 3- ({4- Hydroxy-4-[5- (1, 3-oxazol - 2-yl ) pyri di n- 2-

yl ] cycl ohexyl i am no) pyrrolidin-1-yll-2-oxoethyl}-3-(trifluoronethyl)benzam d

e. M5 |

0 ( Mwid)2065/k0s6Exanpl e 55 Step A CF3  153- (Tri f | uos@nedhyldaens

al dehyde

oxime. To a flask containing 3- tri fluorobenzal dehyde (1.74 g, 10 nmol) and

oA T B s edin s srlte BB GG ROBMEOM SR U f0r 3 .

hydr oxy
TEA (0.
neut r al
organic

| Fieekstioel P i N, cvrdoEXbT@o! fﬂg%‘ﬁ'h& an?et |T}{J: %ﬁﬁ% &k Bacfs3wete aﬁed%Qer The

extracts were conbi ned, d wth saline solution (20 nl),

dried

over sodViefPadiietefzand conwntraed foegie33 g O%'izﬂmftdom@d\peoduh@scamlmleﬁs]mg g) as a

col orl ess

3

SRt (vERB/A Vi) 8 Hiuik (BER o508, 30024 9800 8T 4532985

3.43-3.68 (m, 2H), 2.30 (m, 1H), 1.95-2.15 (m, 2H), 1.42 and 1.45 (s, 9H).

Step B
TBSO

\DN-BOC

1-tert-Butyl 2-Methyl (25,4R)~4-{[tert-butyl(dimethyl)silyljoxy}pyrrolidine-
1,2-dicarboxylate. Methyl (25,4R)-N-tert-butoxycarbonyl-4-hydroxy-2-
pyrrolidinecarboxylate (22.1 g, 82.6 mmol) was dissolved in dry DMF (100 mL) under
nitrogen. Imidazole (16.8 g, 248 mmol) was added and the mixture cooled to 0 °C. rers-
Butyldimethylsilyl chloride (13.1 g, 86.7 mmol) was added in small portions and then the
mixture was allowed 1o warm to room temperature. After stirring overnight, the mixture was
diluted with 300 mL ethyl acetate and washed with water three times (500 mL, 200 mL, 200
mL). The organic extracts were washed one final time with brine and then dried over
MgS80,, filtered and concentrated to give 29.5 g (99%) of desired product as a colorless oil.
LC/MS (M-Boc+H) m/z=260.2. '"H NMR (CDCls) & 4.30-4.47 (mn, 2H), 3.73 and 3.75 (s,
3H), 3.60 (m, 1H), 3.28-3.45 (m, 1H), 2.18 (m, 1H), 2.03 (m, 1H), 1.42 and 1.47 (s, 9H), 0.87
(s, 9H), 0.06 (s, 6H).

Step C
TBSO,

\CN"BOC

J
HO

tert-Butyl (25,4R)-4-{[tert-Butyl(dimethy})silyl|oxy}-2-(hydroxymethyl)-
pyrrolidine-1-carboxylate. 1-tert-Butyl 2-methyl (25,4R)-4-{[tert-butyl{dimethyl)silyl]-
oxy}pyrrolidine-1,2-dicarboxylate (5.00 g, 13.91 mmol} was dissolved in dry THF (50 mL)
under nitrogen and cooled to —78 °C. Diisobutylaluminum hydride solution (31.0 mL, 31.0

mmol, 1.0 M in toluene) was added dropwise over 30 minutes. After stirring for ten minutes,

32
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Cl 3-(Trifluoronethyl)benzal dehyde oxinme. To a dried flask containing
3- (trifluoronethyl)benzal dehyde oxine (1.89 g, 10 mmol) in nethyl ene
chloride (100 nL) was 5added N-chl orosuccinimde (1.40 g, 10.5 mml) slowy
at 0 C. Thwomawwness nmi xture was warmed to 45 C for 2 hpoposmeghssszer ice,
diluted with H20 (20 nlL), and extracted with EtOAc (100 nlL). The organic

phase was washed w th H20 x 25 npl) and salj.ne soljtion. n.), . dried
bver sodPe gt selovdb SR i Fanodls St paf Hid BRichiEd ednbetegtoy
LCVS:  ( MolrersidRATHE. mikRirSivedifuted willétivllacetate (200 mL) and saturated aqueous

343- (Tri fl uoromet hyfl phenyl | -4, 5-di hydroi soxazol e-5-carboxylate. To a

15f | ask PIHTBPHASTHIMNARTEE @9 md ) The w%ﬂmwméwewéc&rﬁémmﬁtwilch| oride
2.0 g, : ). hlorid
(To0 Ly MtbrieR verilalZht {0 ookl Bt lerocy BT RV iy BBERRGRG" T 1
The reactwashed with btine ThasrgahoWyer was dad dver BlighOg iltetedmpé codcanteatedstbi rred f or
20 h, h i.t.h 0 n), d ext i t t hyl hloride (2
< 50" i) EVSRG! 8 dicE e leobes Mible SO BT S Aol TH 20828 7 ool ut i on

(50 m), NRfR RDAYSE 4.508, HIH),%%]‘(B%,QH),QQWﬁ{]Em}ﬁ@b {t,“mf;l?;.@@(m,an@b 3.42 (4,

chromat ogr aphed on silic¢a gel, el’uting w th Aethylene chl ori de/ met hanol
(100/ 1 tBIR5338Ydd, THY lafpmodH),alt ¥ G, A&, lo4is(sy#iie 083 (H PHeM.Cn@, @Oncentrated in
vacuo to give the title conpound (2.3 g, 100%: LCVs: (MHl-if 274.2.

11-1NVR (CDC13) 5 8.03 (s, 1H), 7.92 (d, 11-1), 7.71 (d, 1H), 7.59 (dd, -
1H), |b. 28epd, 1H), 3.86 (s, 31-1), 3.71 (dd, 2H). 25

TBSC&I::N—BOC
;

TsO

tert-Butyl (28,4R)-4-{|tert-Butyl(dimethyl)silyl]oxy}-2-({|(4-methylphenyl)-
sulfonyl]-oxy}methyl)pyrrolidine-1-carboxylate. rert-Butyl (25,4R)-4-{[rert-

15 butyl(dimethyl)silyl]oxy}-2-(hydroxymethyl)pyrrolidine-1-carboxylate (4.91 g, 14.8 mmol)
was dissolved in dichloromethane (70 ml.) under nitrogen. Triethylamine (5.8 mL, 41.7
mmol) was added followed by p-toluenesulfonyl chioride (3.18 g, 16.7 mmol) and the
mixture was stirred at room temperature overnight. TLC revealed about half conversion.
Pyridine (3.4 mL, 4] mmol) was added to the mixture which turned dark orange after 20

20  minutes. After two more days, the mixture was diluted with ethyl acetate and the organic
layer was washed successively with NaHCO;/H,0, NH;CI/H,O, water, and brine. The
organic extract was dried over MgS8Qy, filtered and concentrated to a red oil which was
chromatographed on silica gel (10% to 20% ethyl acetate/hexane). Pure fractions were
combined to give the tosylate as a yellow oil, 6.32 g (93%, 2 steps). 'H NMR (CDC;) & 7.77

25 (d, 2H), 7.34 (1, 2H), 4.30 (m, 2H), 4.10 (m, 2H), 3.30 (m, 2H), 2.45 (s, 3H), 1.97 (m, 2H),
1.41 and 1.37 (s, 9H), 0.85 (s, 9H), 0.06 (s, 6H).

Step E
TBSO,

\CNmBOC

-
-

Me
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Step D

3[3-(Trifluoronethyl)phenyl]-4,5-di hydroi soxazol e-5-carboxylic Acid. To a
sol ution of nethyl

3-[3-(trifl wormosishgsppheny1l- 4, 5- di hydr oi soxazol e- 5- car bepgyb @bz 9, 8. 4
mml) in THF (10 nm.) was added a 2 M sol ution of sodium hydroxide in water
(10 nmL) at 0 C The reaction m xture was slowy warnmed to anbi ent
tenperature, stirred for 2 h, 5neutralized with 2 NHCL to pH 7, and

extracted w thghiiyl (ZR,QR?@I{T&:HZBﬁ{@&ﬂﬁ@g&)sfgﬂﬁxﬁ)E-gﬁﬂ&ﬁyﬁn&hroﬁﬁhé-l‘ﬂer e

conbi ned, washed wth salinée sol I on dried ovér sodium sul fate,

and concewbexplate feri-Brsd (85,4 Bive {iters baukédimethyObibdloay bgr(djthewtipiphenyli-ca gel ,
| uti i hl,ori de/ met h 5/ 80/ 20) .,. Th i at
Fract | o B EBE D SRS AROMARE e 52U chidn e % aistalie BR RHEP G ompound

(2. 18 g, (S0I9Punder ritrydeh aed coojet tal0l° CnEitisehitdethy1borbbMdrpide GOhutibn EuBer2. Step E
| Stert-Butyl [Eﬁ S)-1- %343- Trifluoronethyl)phenyll-4, 5-di hydrol soxazol - 5-
yl car bo n@b%ﬂer 4 Bilm] 3N i THF bwasidded drgpiyiss and, thie gyix e was then slowly

3-(3-(try I Aurdl i cozGAr li.e acid (259
(3l M oy 4 sk gerenl gy pipiggec, 23
in DVF (@etylojohadudersetutiph €120 mh) vas atlled Bndriby seluti@Gtingd atdded tri et hyl ami ne

(120 ny,, 1.2 1) a zotri ~L-yloxytris(dimethyl,am no)- 20
bhosphoreTAFRERE T eTE P GURR b NEREO oA e i W88 a1 1 owed to
war md 0 Washed ogsipRafted veth QUEICI/H,0 agf Brisd. | Diiihradnid Ok omgavigtoy e for 1 h.
The m xture was concentrated in vocuo, and the residue was_ chronmatographed

on sil i clhlteged andgopgeniaiedia givaasNplssoilnChiompossapbedipsitien gl glatingiwithesi r ed

coupl i ngyent.& i 1 Ioh®inQlid Frve VRS 4. 25Step F
(39) - 1- (13()_/{9 %“"’%‘55??*? ﬁﬂ%ﬁ‘%ﬁéﬁﬁ%%ﬁ%ﬁ%@f@@?ﬁ? o sox%‘%%@‘?ﬁ%%r banyl ) -
pyr 1ol i dioherRsseil, Be74hpy@i %o HIGMSI@-Me) Améo+ 638 2NHAMMRHEDGH) SraEdmatie) of step E

in nmethy|l ene 30 chloride (5 was added M HC1 in djoxane. (5 . After
stirr edy%QS o %%@Psa%lﬂl(r b9§b¥;, 1H), 1.65 (m, 1I—f'), 1.47 %.s, 9H), 1.20 (bs, 3H),(O.87nz'52

15 9H), 0.06 (s, 6H).

StepF
HO

\CN—H HCI

-
-

Me

20 " (3R,5R)-5-Methylpyrrolidin-3-ol hydrochloride. fert-Butyl (2R,4R)-4-{[rert-
butyl(dimethyl)silylJoxy}-2-methylpyrrolidine- 1-carboxylate (3.74 g, 11.85 mmol) was
dissolved in dry THF (20 mL) under nitrogen. Hydrogen chloride solution (40 mL, 4.0 M
solution in 1,4-dioxane) was added and the mixture was stirred at room temperature for four
hours. The solution was concentrated on the rotovap to an oil which was azeotroped with

25 toluene and pumped under vacuum to provide the hydrochloride salt as an oft white solid,
1.80 g (100%) which was used for the next step without further purification. 'H NMR
(CD;0D) 8 4.54 (m, 1H), 3.95 (m, 1H), 3.44 (dd, 1H), 3.18 (d, 1H), 2.19 (dd, 1H), 1.76 (m,
1H), 1.44 (d, 3H).

30 StepG
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WO 2005/ 060665PCT/ US2004/ 042321 2 h, the resulting solution was concentrated
in vacuo to give the HC1 salt (350 ng) of the amne as a white solid. LCMS:
(M+1-1) 364.4. Step G5

1- Pyri di n- ®y1008t6606s3S) - 1- (3- (3-(tri fl uoromet hyl) phenyl | pdg/bsdidsenoi soxazol -
5- yl earbonyppyrrolidin-3-yllam noeyel ohexanol. To a sol ution of
(35)-1-(343-

(trifluoronethyl)phenyl]-4 |h dﬁEL;qxaz
hydr ochl ori de 10(178 ng, '
4- hydr oxy- 4- pyri di n-2-yl - cyclo anone (§5.1 ng, °0. 498 mol ) in nethyl ene
chloride (6 nL) was added triethyiamne (50.3 ng, 0.498 mmol) and then
NaBH( OAc) 3 (120 ng, 0.54 mmol). AMEer being stirred at roomtenperature for
2 h, the reaction m xture was neutralized with 1 N NaOH to pH 7, and

extracted wt t c te X 25 L ani c S were

combi ned, vvaslﬂe{g M‘fﬁé‘giﬁ' "&é"?ﬁﬁ@'ﬁpy&?"qﬂ'ﬁ'ﬁ t‘-;‘lf“ilgg%&“ YPum sul fat e,
concent rﬁffeﬁﬁrl)h@ni‘ﬁtﬁﬂ@ (3RBR)- S}JM&W;%;G}EJIQHJ??-GI r&'hldrl%é‘(ﬁ@d g, 18! by th 1%
NE140H i n ethyl acetate/nethanol” {95/5 to 80/20). The appropriate fractions

wer e i:onﬁnswé@damdlCb!@rmmﬁlnarnat(ﬁunLhanﬂahu@prpwlgh)Memawﬁ 4 rndatla&nsmelf) updes desi red

conpounds 100 d frac s ene further
purifi ed” 'brOE Eﬂc%gﬁucgo%[{% 1%’}&3%{1; Pﬁ?cl(eﬁ%a %%19€§%31EI§I5&-P I lh E? fl

acetonit fdlﬂow,ed bPEDICV@. 4p%ak7 B nﬁﬁ@) ) thamektpeadas 261961 e(t@(ﬁ)nﬁrg:}npa&tmrbl tdre solids.
Both co ounds have LCNVG 503. 3. Peak 1 shows two peaks in a lIto 1

ratio i nfoRt Beys-gl he&Héﬁuﬁwft‘%ll“@él‘ﬂwmféﬁkozm@ﬁéﬁ%c‘ftwlc‘ﬁé@ﬁke‘hﬂ agetdies o 10
rati o inrge @dmlaéd e%n@éty%ﬁ%sﬁai Nﬁﬂ‘Naﬁb@;/ﬁ-@blaﬁ%ﬂﬂe, BXET S MR, 08 vere

prepared In a fashion simlar
1- ( 54Pyr fikerdd mdeoptqmmicditmgife g ﬂ)rkme{r{gé 8k Chmqr{a&%p(hw IO'nfSIIig@ gdrebttingWishenyl | - 4

(f/lﬂ-l;j i gé Iiloll acetx fa Zt l:S% meYtLano /etﬁ)r/"lyaczatg%rgra\% {hglccr)]up:%edy proc?umt é: é)r(a)utllgeexs%ﬂcci) . M

1-(5- [(D3rr9tgfwieara ﬂ@ﬁsyremyﬂ/rtsmmmf fy2=yiily 4'H N(vﬂSQCIiCl(g Lﬁﬁ}&mtamer) 8
(trifluoronmeth phenyl1- di hydr oi soxazol - yucarbonyI%Pyrrolldln 3- 1
oyl | ani n&paya;uﬁhe&@ar@; IH»/S?éKALiIi;/J ¥d0 1 Hexapime 158, 45360(m, 1H), 4.34 (m,

1H), 4.23 (m, 1H), 4.11 (m, LH), 3.61 (dd, 1H), 3.51 (d, 1H), 2.71 (d, 1H), 2.17 (m, 1H), 1.81
15 (m, 1H), 1.32(d, 3H).

yI car bonyQpyrrol i di n- 3- am ne

Step H

MsO 0

51

A s
." O
e

20 (3R,5R)-5-Méthyl-1-({[3-(triﬂuor0methyl)benzoyl.]amino}acetyl)pyrrolidin-3-yl
methanesulfonate. To a solution of N-{2-[(2R,4R)-4-hydroxy-2-methylpyrrolidin-1-yi]-2-
oxoethyl}-3-(trifluoromethyl)benzamide (1.50 g, 4.54 mmol) in dichloromethane (30 mL)
and pyridine (1.83 mL, 22.7 mmol) under nitrogen at 0 °C was added methanesulfonyl
chloride (0.42 mL, 5.45 mmol) dropwise. After being stirred at 0 °C for two hours, the

25  reaction was allowed to slowly warm to room temperature and stirred overnight. The mixture
was diluted with NaHCO1/H;0 and extracted with ethyl acetate. The organic layer was
washed with NH,ClI/H>O and brine, dried over MgSQsq, filtered and concentrated to give the
mesylate as a brown oil, 1.87 g (100%). LC/MS (M+H)" m/z = 409.0. "H NMR (CDCls,
major rotamer) § 8.12 (s, 1H), 8.01 (d, 1H), 7.78 (d, 1H), 7.59 (t, 1H), 7.29 (bs, 1H), 5.33 (m,

35



15145- (1, 3- Oxazol - 2-yOpyridi n-2-y11-4-{[(3S)-1-({3-13-(trifluoromnethyl)pheny
11-4,5- di hydroi soxazol - 5- yucar bonyQpyrrolidiu-3-yllam nol eycl ohexanol . M5

(M-H) 570.3 Exanple 59 Step A HO, _., N-BOC /=0 MeO Met hyl

(2S, 4R) - N- t erd 20884860868 €ar bony1- 4- hydr oxy- 2- pyrrol i di necar%&l@%ﬁo&}rﬁml ) was

trans-4- Hydroxyprol i ne nethyl ester hydrochloride (25.00 g,

di ssol ved .in_dich|.or thape (300 nl) and triethylamne (58.0 ni, 413 nmmol).
The sol Ul W4E: Labad (Fo B3 RRd R (Aded D B985 T Gt bt D 58 00
151. 0 m@d ) es3gdded)in snal | portions. 25After stirring at room
tenperature ovejrgra\?ght), the m xture was concentrated to a thick white WO
2005/ 060665PCT/ US2004/ 042321 sl udge. The residue was dissol ved in ethyl

acet atekggéjl the organic | ayer was washed successively with NFLICL/1-120,

NaHCO3/
and concentrated to give 33.0 g (999 of deSired product as a
LOMS (M:Na)b mlz = 267.9. NH, 3) @. (m 1H), 4.40
(s, 3H), 53.43-3.68 (m 2H), 2|30NTnT" 1Hy, ¥ 98F2. 15 (in, 2H),

and brine. The organic extracts were dried over MpSO4, filtered,

colorless oil.

(m -1H), 3.75
1.42 and 1.45

(s, 9H).

(281 4ﬁ)_

Step B TBSO., _ N-BOC ™0 TOL-teert-Butyl 2-Methyl
4-{[tert-butyl (di met hyDsijyl | oxy}pyrrolidine-

N-{2-[{(2R,45)-4-Azido-2-methylpyrrolidin-1-yl]-2-oxoethy]}-3-
(trifluoromethyl)benzamide. To a solution of the crude mesylate (1.87 g) in dry DMF (20

‘mL) was added sodium azide (1.50 g, 22.7 mmol). The mixture was stirred at 60-65 °C for

25

five hours, then 50 °C for twenty hours. Ethyl acetate was added. The organic layer was
separated, washed twice with water and then with brine, dried over MgS80,, filtered and
concentrated to an orange oil. Chromatography on silica gel eluting with 80% ethyl
acetate/hexane gave the azide as a yellow oil, 1.33 g (82%). LC/MS (M+H)" m/z =356.1. 'H
NMR (CDCls, major rotamer) 6 8.12 (s, 1H), 8.00 (t, 1H), 7.77 (d, 1H), 7.58 (t, 1H), 7.37 (bs,
1H), 4.35 (m, 2H), 4.17 (m, 2H), 3.73 (dd, 1H), 3.50 (d, 1H), 2.39 (m, 1H), 1.87 (d, 1H), 1.43
(d, 3H).

Step J

HaN 2
2 f!,l
CN’U\/N CFs
/ 0

Me

N-{2-[(2R,45)-4-Amino-2-methylpyrrolidin-1-yl]-2-oxoethyl}-3-
(trifluoromethyl)benzamide. N-{2-[(2R 4S5)-4-Azido-2-methylpyrrolidin-1-yl]-2-oxoethyl} -
3-(trifluoromethyl)benzamide (1.33 g, 3.74 mmol) was dissolved in ethanol (50 mL) and then
10% Pd-C (130 mg) was added to the solution. The flask was purged with hydrogen and then
stirred under an atmosphere of hydrogen using a balloon for four hours at which point, TLC
indicated complete consumption of starting material. The reaction was then flushed with
nitrogen and filtered through Celite on a glass frit and washed with methanol. The filtrate was
concentrated to give the desired amine as a dark brown oil, 1.21 g (98%). LC/MS (M+H)"
m/z =330.1. '"HNMR (CDCl3) & 8.12 (s, 1H), 8.02 (d, 1H), 7.77 (d, 1H), 7.58 (t, 1H), 7.37
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1, 2-di carboxyl ate. Methyl (2S,4R)-N-tert-butoxycarbonyl-4-hydroxy-2-
pyrrolidinecarboxylate (22.1 g, 82.6 nmol) was dissolved in dry DVF (100 ni)
under nitrogen. imdazole (16.8 g, 248 muvl) was added and the m xture

cool ed t o waoes/enédBut yl di met hyl silyl chloride (13.1 g,p86ustosdabiz was added
in small portions and then the 15m xture was allowed to warmto room

et hyr - attot ADe b4 G adoh a2 (i FERABLRR, 1hokd Ts redttt S U b A 200 ni).

The or gamj, ¢ 48%4 R0t LARUR (varhgds ogerfishal time with brine and then dried
over a@a f:(I t?r;ed and conceﬁtrat ed dtg give 29.5 g (99% of desired

product as a colorless oil. LM (MBoc+H)+ niz --= 260.2. 11-1NVR (CDC13)
34 30- 4 47 m 2H) 3.73 and 3.75 (s, 703H), 3.60 (m 1H), 3.28-3.45 (m
Fm 2.03 (m 1H), 1.42 and 1.47 (s, 911), 0.87 (s, 9H), 0.06
(s 6H) Step CTBSO N- BOO HQO, 25t@rt But

(2S,4R)-4-{[tert-Butyl (di ne 2-
pyrrol i di ne-1- car boxyl at B9

(25, 4R) - 4-{[tert-butyl £Hip

roxyrret hyl ) -

rt Bu
( l)s|¢;\‘}\'y oxy pyrroI|d| ne- 1, 2-di car boxyl ate
(5.00 g, 13.91 nmol) was i ssol ved ifgdry THFE (50 ni) under nitrogen and

cool®d to -78 C. Diisobufylal um num hydri de solution (31.0 nL, 31.0 mol,
1.0 Min toluene) was added dropvvi se over 30 mnutes. After stirring for ten
m nutes, the m xture was_sl roed to room tenperature at which point

TLC i ndi cat S Ed@RHd- i&%ﬁr@rﬁmpyw Tykeydohexybampol-draethyk ¢ h et hyl
200 nL
acet at egd,e0fkiflilyl Q%xﬁ%ﬁaw @ @ﬁlﬁgg@n@@ﬁ‘idﬁﬁh@% ?%ﬂz?tt[ﬁ @%ﬁﬁ%% ( )

The mxlt)ure was s irre 0 m nut es ases were
appar enmeth¥ipgrralidied uys]- I~ay®thy1\h§ ~(tiflnromethyd)beredmidel (200 wigt 6@t mgnlol)aoét ate and

Swashed, wi t h brine. ni ¢ i ed . over iltered and
condbont HivigEh ey gy igpterd! & mico o LBReD NG AXBN A | ow of | - LC v
(M Boc- pmbﬁrfbl (IIOZm]:) Zﬁ?ergtlrlﬂaé chW niflied, %dlﬁlﬁ tﬁ&efoﬁlyb(ﬂrbﬁ dride ?2757 , 1H), 4.14
(m 1H) (t, 1H) 1H), 3.4 2 (d, 1H), 34(dd , 1.96 (in,
Y kel (rmolhw)addqd an tb%mlw wag stgyed(ag rooghfempgrapge peermight) TLCio Step D
indicated complete conversion to desired products in about a 1:1 ratio of two isomers. The
reaction mixture was chromatographed on silica gel eluting with dichloromethane to 10%
15 methanol/dichloromethane/0.5% ammonium hydroxide to give 229 mg (75%) as a mixture of
isomers. "HNMR (CDCls, mixture of isomers) & 8.53 (m, 1H), 8.13 (bs, 1H), 8.02 (d, 1H),
7.75 (m, QH), 7.58 (t, 1H), 7.40 (m, 2H), 7.22 (m, 1H), 4.05-4.38 (m, 3H), 3.80 (m, 1H), 3.56
(m, 1H), 3.42 (m, 1H), 3.19 (m, 1H), 3.04 (m, 1H), 2.65 (in, 1H), 2.47 (m, 1H), 2.16 (m, 2H),
1.40-2,00 (m, 7H), 1.43 (d, 3H). LCMS (M+H)": Higher Rf isomer m/z = 505.2; Lower Rf
20 isomer m/z = 505.2.

Example 60
Step A

TBSO

EN—BOC

-
-

/
MeQ

25 tert-Butyl (25,4R)-4-{[tert-Butyl(dimethyl)silyl]oxy}-2-(methoxymethyl)-
" pyrrolidine-1-carboxylate. [odomethane (0.85 mL, 13.6 mmol) was added to a solution of
tert-butyl (25,4R)-4-{[tert-butyl(dimethyl)silyljoxy}-2-(hydroxymethyl)pyrrolidine-1-
carboxylate (1.50 g, 4.52 mmol) in dry DMF (15 mL) under nitrogen. Sodium hydride (0.22
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TBS\ ON- BOC TsO tert-Butyl

(2S,4R)-4-fitert-Butyl (di methyl)silylioxyl-2-(1[(4-nmethyl phenyl) -

sul f onyl ) - oxyl net hyl ) pyrr ohdi ne- 1- car boxyl ate. ten-Butyl (2S,4/0-4- f [ten-
Sbut yl (di mewhydes4begbdsoxy) - 2- (hydr oxynmet hyl ) pyrrol i di ne-1p PRxNehe (4.91
g, 14.8 mmol) was dissolved in dichloronethane (70 nL) under nitrogen. -
Triethylangne (5.8 nl., 41.7 mmol) was added followed by p-tol uenesul fonyl

chl or i de&(332mmgl, 64% dispersiamin gHeerelnd) wexedsed ipestiansiand dhe BXUFOYAS t enper at ur e
over ni ghf; I I j i) 41 mol )
e added e o e B AR ol e e, ATt er
t wo nor eorgayis laytheasseparaied weakseddivicgtvath witetrendtiiepl brine bzt @varidg$®e or gani ¢

| ayer wag, washed successi vel i t HCOB/ 1420, NHACL/ 1-12Q, ter, and

bri ne. T’ﬁléer%(f ncioeceé‘&?l}gi&glﬁgé‘%gk%%&%ﬂ%ﬁg%ﬁf 2%4 Y9 '8 Em&ﬁbnt r at ed
to a §edpQidHywhichoNeS CHNNIRLCOCRPEE: @ _,SI'I-Q! £95 @) 1}()1%%’@%, APYs o5y

acet at e/ hexane). Pure fractions wefe conbined to give the tosylate as a

yel | ow 03.k3 (18, 3D, 334 063941).2.85t2@6(m, 2H)) 1 NMR, CDCB3 )s, 9H), HT6 @5¢d). 2H), 7.34

(t, 2H, 4.30 (m 2H), 4.10 (m 214), 3.30 (m 2H), 2.45 (s, 314), 1.97 (in,
2H), 1.41 and 1.37 (s, 9H), 0.85 (s, 9H), 0.06 (s, 611). Step E TES, _ N-BCC
tert-But$tkp 2R 4R) -4-{[tert-Butyl (di nethyl)silyiloxy)-2-nmethylpyrrolidine-1-
carboxyl ate. tert-Butyl

(2S, 4R) - 4-{[tert-butyl (di met hypsi{ yl ] ox }-:f_r(lrrethyl pheny1) -

sul f onyl koxyl net hyl )pyrro,L,b 1-”oﬁyl,ate 62,9, 13.01 mmol) was

di ssol ved in THF 5(50 nlLy_ukhd ni teoden andllcool ed®o 0 €. Lithi um
triethyl borohydri de soI tTpn (Super Hydride, 014.3 nL, 1.0 Min TI-| F) was
added dropwi se and the Wixture was thegn slowly warmed to roomtenperature.
After 2 hours, TLC revealed half cdfgrsion. Mre lithium

trietdqyl borohydri de solution (12.0 nL) was added and the solution stirred at
room t enperature overni Diluted with NaHCO3/ H20 and extracted twice with

ethyl acetat é‘.}-{?J[@ﬁéﬁb&ﬂg{"gﬁﬁT%}’14algE€idiwztbﬂCWM'@FY‘HZ@“&]’I%I‘ brine. Dried
o 12" G A RH eI o b B RRARRERLE I B BiGY Yhe B1ED O e
Pure fr amhiponsd wey mepwebfrore thet iotegnadeate hﬁst?jesifmléxwmg the pedcedigesdesoited| ess oi |,
o B R SRR G 0 e
3H) . 1 0. 81y §.12 1291),8.6% @145 7.76h; 119, #P2Km, 1H), 7.58 (t, 1H), 7.47 (m, 1H), 7.34

(m, 1H), 7.21 (m, 1H}), 4.90 (m, 1H), 4.12-4.47 (m, 4H), 3.89 (dd, 1H), 3.79 (dd, tH), 3.54

(m, 2H), 3.38 (s, 3H), 3.03 (m, 1H), 2.40 (m, 1H), 2.18 (m, 3H), 1.90 (m, 1H), 1.75 (m, 1H),

1.60 (m, 2H), 1.50 (m, 2H); F NMR (CDCl;) § -63.11 (s). Lower Rf isomer: LCMS

(M+H)* m/z = 535.2; "H NMR (CDCLs) & 8.53 (d, 1H), 8.12 (s, 1H), 8.02 (d, 1H), 7.78 (m,

20 1H), 7.72 (m, 1H), 7.58 (t, 1H), 7.42 (m, 1H), 7.34 (m, 1H), 7.21 (m, 1H), 4.12-4.48 (m, 4H),
3.83 (m, 2H), 3.68 (m, 1H), 3.56 (m, 1H), 3.38 (s, 3H), 2.72 (m, 1H), 2.38 (m, 1H), 1.60-2.20
(m, 10H); F NMR (CDCl3) & -63.12 (s).

Example 61
25
H G
N,, H
o O L,
Ny . 0

EtO
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HO. _ \' NHHA M 20(3R 5R)-5-Mthyl pyrrolidin-3-0ol hydrochl ori de.
tert-Butyl (2R 4R)-4-{[ten-

but yl (di met hypsi | yl ] oxy}-2-net hyl pyrrolidine-I-carboxylate (3.74 g, 11.85
mol ) was WiosXodased@si n dry THF (20 nl) under nitrogen. Mymvsgero4zsbi ori de
solution (40 nL, 4.0 Msolution in I, 4-di oxane) was added and the m xture

was stirred I bar at ur 0 ur, hours. .Th | utid on, was

concentr at eoﬁ 'Egzrf{@grgsﬁ'gfr@%ﬁy ?'Sﬁgh' 6[(%3‘9@%}'%'{'\5 "%l?ngl?%%%lffx\’;\p’t h tol uene and
punped amih@]pyvaslidin tyd; -Pooodthid)-8 iaiffuodoethlyDbaansdd. Thastatomfduntvhi t e sol i d,
1.80 g (100% whj ﬁh was, used for the next_step w thout further purification.

11- | NVRYgsatseaesd '% owing thy praqafureg desgribad fon Example o0 Hngher Rfgomeny (M3 g 1) |
300810008k 58045 Fondi eoets (st Gl 0R G, (), 79 G, 11, 770
N- { 25 1(@R23R) 7.32-Hgo (rax3H )2 7 118 (ay 1 Kby # 10844140 (ar, BHY, 13122230k e 38| 3.08461 ri f | uor onet

hyl ) benzam de.. (3R, 5R)-5- Met pyr.rolidin-3-ol hydrochloride (1.80 g, 13
nmol ) m&’égp‘szs%l(%aﬁ%ﬂ-ﬁ:\@hgggd t )-( 50 nL) and diisopropyl et hyl am ne

(2.1 my K iem) L endeh s nint npge 3 i tshyl afyl@m fp) - acetic
acid (2].“%%%9, 111_53514””0%\4 S addgéggbﬁm%@egﬁg%fzﬁﬂggxlg B&Prhml) and
Ej hF {n étlﬂl}, &.08(m, 511H/); 7.88 (af 2Hp st (?mé?aﬁ’.aﬁ eém}f @]ﬁ),fb?r.]ﬁ (nln,olH)ts 4:[1THGL_I§_3rrI(’gnxt u;g vvag
iluted, exira a conbi ne
extr actmgé%:ﬁﬁj ?Eﬂﬁﬁ%@é&ﬁﬁggﬂ‘a\%i%rq\%@’ 1%1 é%{-‘@@g#mﬁ/@%,‘%f iltered
andycongentpnated to give a dark orange oil. Chromatography on silica gel

1 ONGRIBH)
eluting with ethyl acetate to 5% net hanol /et hyl acetate gave the coupl ed
product as a pale orange solid, 3.19 g (81% 2 steps). LOMS (MtH4 mz =
331.1. 11-1NWR (CDC13, nmjor rota &(fﬁplg § 12 (s, 1H), 8.01 (d, 1H), 7.76
(d,1H), 7.57 (t, 1H), 7.50 (m IHF,? : 8 (m 11-1), 4.34 (m 11-1), 4.23 (m
11-1), &epA (m 1H), 3.61 (dd, 1H), 3.51 (d, 1H), 2.71 (d, 1H), 2.17 (m
1H), 1.81 15(m 1H), 1.32 (d, S#QSOStep H

N-BOC

M
Me/gH °

tert-Butyl '(ZS,4R)-4-{[tert-Butyl(dimethyl)silyl]oxy}-Z-(l-hydroxy-l—
methylethyl)pyrrolidine-1-carboxylate. To a solution of 1-fert-butyl 2-methyl (25,4R)-4-
{[rert-butyl(dimethyl)sily!]oxy} pyrrolidine-1,2-dicarboxylate (1.00 g, 2.78 mmol) in dry
THF (20 mL) at 0 °C was dropwise added methylmagnesium bromide solution (2.0 mL, 6.0
20 mmol, 3.0 M in ether) over 5 ;ninutes. After stirring for four hours, the mixture was warmed
to room temperature and quenched with NH4CI/H;0 and extacted twice with ethyl acetate.
The organic extracts were dried over MgSOs, filtered and concentrated to give 1.00 g (100%)
of the title compound as a white solid. 'H NMR (CDCls) & 5.85 (s, 1H), 4.25 (s, 1H), 4.08
(t, IH), 3.67 (d, 1H), 3.18 (d, tH), 1.94 (m, 1H), 1.60 (m, 1H), 1.45 (s, 9H), 1.15 (s, 3H), 1.05
25 (s, 3H), 0.87 (s, 9H), 0.06 (s, 6H).

N9 n
HO 'CNJK/N CF3
N
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Step B
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(3R 5R)-5-Met hy1-1- ({13-(trifluoronethyl)benzoyliam no}acetyl)pyrrolidin-3-y
1 net hanesul fonate. To a sol ution of

N-(2-[ (2R, 4/) - 4-hydroxy-2-net hyl pyrrolidin-I-yl1-2-

oxoet hyl ) - 3watnodrisosas onet hyl ) benzam de (1.50 g, 4.54 mmopgTi004/042321

di chl oronet hane (30 nlL) and pyridine (1.83 niL, 22.7 muol) under nitrogen at
0 C was added net hanesul fonyl chloride (0.42 ni, 5.45 mml) dropw se. After
being stirred at 0OC for two hours, the 25 reaction was allowed to slowy
warmto r oomN-EnpesaAsIeg1 riy-1 HEhy a4 ansLMBy D okly L pyri@ia-2di | uted with
NaHCO3/ H20 and extrglgzleg *Hbdl e)}th a)getg qm‘lr'he or yam(s:, Ig{/er was washed

with Nmydﬁwxﬂ)ﬂamﬂp]mmhdm &yl @roeﬁ}g@@r(trfﬂqomn yBhenzasvdeodbe Htled t o

PE vk CCBEPHRERS: ASpde O, Q%”‘li'%"‘?%l’qﬁﬁj“%ﬁ%@’ sty aeben it o8 407
Z g? SEEnEﬂalrﬁp,leﬁﬁ POoHeb RS i1sbiks: LEW(MHH) IM@—ZQ@B/ sm 2@943 @14\2321 I 5 )5,1

(m 1H), 111)'%43 (%1141}11)01 ch 5%) gas (qu.lé—l) 751142% 1|H),759 t, 1H) 7|_4|)8 @753 (m

N-{ 2- W
(tI{I fl uor@?éf?%yﬁz{)@ﬁgg?n de. r3gdc§: @tl o y&é rﬁ ﬂ?? gb)(%’}érs i atog (Tl 87 g) in
dry DVF (F202.10 4668, aH@jddi'ls(ﬁﬁQHmlaZil(d,éH),’Ll BDQ;, 3H}: ‘7F NMRXCD(IIW dnbxtdre was

stirred at _60-65 C for_10five hours, then hours. Ethyl

acetate \ﬁh@f’%(é"cféﬂisom?fe Q%SaﬁM’éﬂ ai/ér S54@3; sIéWBt(GQCIJ\)\&ﬁéa (@itBeS 44 t h wat er
d t t t

g?angogeos’r\f.ﬁ)cﬁ ra h@ %FZI’/‘ ca g)él 3 b(gﬁf’ﬂ (tdcﬂgg?é %r(ﬁ) qu)’ .

acet at e/hw@ne}gas/m (bls;ell—zla)z#de(lasl}a) ¥aB l(mym) i 201;m33Hg 3982 JH),GHIQSm(, M+H) +

M2 o g a0 5 s B Ty o, TR a0 3% S ot ey B s o 3l

3.73 (dd(CD@TQ)S%:;ﬁQ(g)q 1F1), 2.39 (m 1H) 1.87 (d, 1H), 1.43 (d, 3H). Step
; .

15 Example 63
2
| N /‘OH

N-(2-{(28,45)-2-[1-Hydroxyethyl]-4-[(4-hyd roxy-4-pyridin-2-ylcyclohexyl}-
20 amino|pyrrolidin-1-yl}-2-oxoethyl)-3-(trifluoromethyl)benzamide. The title compound
was prepared in a manner similar to that for Example 62. MS (M+H)" 535.

Example 64
Ne C JJVNY@ "
L /ro

25
N-{2-[(25,45)-4-[(4-Hydroxy-4-pyridin-2-ylcyclohexyl)amino]-2-(1-methoxy-1-
methylethyl)pyrrolidin-1-yl]-2-oxoethyl}-3-(trifluoromethyl)benzamide. The title
compound was prepared starting from ferr-buty! (25,4R)-4-{[tert-butyl(dimethyl)silylJoxy}-
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90 N-{2-[ (2R, 4S) - 4- Am no- 2- net hyl pyrrolidin-I-yl]-2-oxoet hyl}- 3-
(trifluoronethyl)benzam de. N 12-[ (2R, 4S)-4-Azi do-2-nmethy ipyrro | idin-1
-yl] -2-ox ethyl - 3-(trifluoromethyl)benzanm de (1.33 g, 3.74 mol) was

di ssol ved wo ®bdmnets (50 nl) and then 10% Pd- C (130 ny)rowssasiazizi o t he
solution. The flask was purged vvith hydr ogen and then 25stirred under an

e oo n e B et o B RBPe R oiRiipd B brorRlureHeBR' N (he,

f | ushedfonmEkimpik 60, qg?ﬂerandsd‘naértmm (NP Gl SaleB e 'ANMRgLaES;) fastssand washed
with nmethanol. The filtrate was concentrated to give the desired am ne as a

dar k br@wi FDi §.14 (m,AH)g8.06 604 L H)L B74v0 W H. 3863 (m 36D 722 (i1 NWVR. 4(2€DCI 3) 5

212 {55t i, R0k Bl s gl o Mo o 58 Lo i T30 88, 10, 430
( in,s 3H) 02 (m A3T) t189-313), (m 6H), NMB—](&I@i,&)—]),Bl 2530, 1621 ( Bower Bfaqpnitr ELC/KZHB o
N-(2-{(2R 49 - 4- in-2- IcycloheNﬁQBamnol 2-met hyl pyrrolidi

- 1hy|1}@i”6)|<6‘é’izﬁy5|(6)3—33 IS R et Py tiet e U EN AN AU M A no-2-
0T60Y P 9135 A S Pas e JI 4722l b dibi956 eﬁﬁgﬁ‘@@ﬂ@?%? 0. 607

nmol ) V\(emel}ﬂ;xﬁb(meld{); hé621 . 9piap2ipll .20 1A, 68).. After stirring for 30 m nutes,
sodi umtri acet oxyborohydride (257 ng, 1.21 mmol) was added and the m xture
was stirred at roomtenperature overnight. TLC indicated conplete conversion
to gesired products in about a 1:gxfaflb@s0f two isomers. The reaction

m xture was chromat ographed on silica gel eluting with dichloronethane to
10% 5 met hanol / di chl or orret hane/ 5%a dyoxi de to give 229 ng (75%
as a mxture of isoners. ng %Nﬁt sorrers) 58.53 (m 1H),
8.13 (bs, 11-1), 8.02 (d, m 2H) ] 7. 58 t3 1H, 7.40 (m 2H),
7.22 (m 1H), 4.05-4.3 , 38’0 m 1P, 3.56 (m 1H), 3.42 (m 1H),
3.19 (m 1H), 3.04 (mUaN, 2.65 (m/1¥), 2.47 (m 111), 216 (m 2H),
1.40-2.00 (m 7H), 1.43 (d, 3H. LCVs (MtH): Hi gher Rf isoner mz = 505, 2;
Lower Rf 20i somer mz = 505.2. Exanple 60 Step A TBSO \ N-BOC

N-(2-{(28,45)-4-[(4-Hydroxy-4-pyridin-2-yleyclohexyl)amino]-2-{(18)-1-
methoxyethyl]pyrrolidin-l-yl}-Z-oxoethyl)-3-(trifluorométhyl)benzamide. The title

15 compound was prepared in a fashion similar to that for Example 64. MS (M-+H)™ 549.

Example 66

Part A
TBSO,

N—-BOC
Me =0
OMe
20  l-tert-Butyl 2-Methy! (4R)—4-{[tert-butyl(dimethyl)silyl]oxy}-Z-methylpyrrolidiﬁe-l,Z-
dicarboxylate. To a solution of 1-tert-butyl 2-methyl (25,4R)-4-{[tert-
butyl(dimethyl)sitylJoxy}pyrrolidine-1,2-dicarboxylate (5.11 g, 14.2 mmol) in dry THF (60
mL) at -78 °C was dropwise added lithium bistrimethylsilylamide (17.0 mL, 17.0 mmol, 1.0
M in THF). After being stirred for 30 minutes, iodomethane (1.77 mL, 28.4 mmol) was then
25 added. The mixture was stirred at -78 °C for one hour, warmed to 0 °C for one hour and
finally quenched with NaHCO3/H;0. The resulting mixture was extracted twice with ethyl
acetate. The combined extracts were dried over MgSQy, filtered and concentrated. The

residue was chromatographed on silica gel eluting with hexane to 5% ethyl acetate/hexane to
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MeO 25tert-Butyl (2S,4R)-4-{[tert-Butyl(d inmethyGsily 1]

oxy}-2-(met hoxynet hy0- pyrro | id ine-I|-earboxylate. |odonethane (0.85 ni,
13.6 mmol) was added to a solution of rert-butyl

(25, 4R) - 4- { poeaoos/dsodey| (di met hypsi 1y1] oxy} - 2- (hydr oxy et hy@pysxelisghpe- 1car bo
xylate (1.50g, 4.52 mol) in dry DMF (15 nl) under nitrogen Sodi um hydri de
(0.22 WO 200 6 / US2004 4321 5.42 60% di s erS|on in

m ner al IHPY‘% aﬁgggg@%}i?‘"ﬂm&&}r?f’ 8 %Eoglﬁﬁ aﬁ???'ﬂ?%“\%ls LEMS (MiBaydbni ght at
roomte I ety TR u T organic

| ayer vvams;}%s?’:rlgt%d \Agshewzﬁhg\%gndm) ﬁ\?/gt(ﬁgnr4@n?§@ ﬁ%)e?%gea 3cfr(lﬂ‘gd over
MySO4, faH} eﬁédnaﬁtﬂ) tdAcan¥p 088 (oK), 087 Im54H)Yy (96% of nmethyl ether as a
yellow oil. LG M5 (M 5Boc+HYl mz = 246.2. 11-1 NWR (CDCl13) 8 4.38 (m 1H),
4.05 (m 1H), 3.50 (m 2H), 3.25- 3.45 (in, 2H), 3.34 (s, 3H), 1.87-2.06 (m
2H), sl. &fedB, 9H), 0.87 (s, 9H), 0.06 (s, 6H). Step B 10

N-12-[(2S, 45) - 4-f (4- Hydroxy-4-pyridin-2-yl eycl ohexyl)am no] - 2-

(et hoxyret hyl ) pyrrolidin-| -y11 %ﬁoxoet ylh- 3-(t™ fl uor onret hyl ) benzami de.
The title conmpound was prg r i Nt e te of step A fO||OWI ng
t he procedures descri bed anplie /59. H| gher R GFsomer: LCMB mz = 535.2
(Mi-H; NWR (CDC13) 8 {, 151 f+{, 19 (s, IH), 8.03 (d, 1H), 7.77

(m 1H), 7.72 (m 1H), & o) t. 1H), '7.47 (m 1H), 7.34 (m 1H), 7.21 (m
1H), 4.90 (m 1H), 4.12-% 47 (m 4H), 389 (dd, IH), 3.79 (dd, IH), 3.54 (m
214), 3.38 (s, 3H), 3.03 (m 1H), 2.40 (m IH, 2.18 (m 3H), 1.90 (m 1H),

1.75 1 I9F NVR 3),. 8 -63.11 )
Lower ( m i Is_?)neﬂzuﬁg%[ 4!\%{%"’?" n -Zpyr{dgrg%%é@)qoﬁ Wl\)ﬂm('w(%% Z@"‘ES (d, 1I(-|)S)
8.12 (s pyi:H)hdnBl@I} Z-dxoe’tlﬂ)l)%{trﬁ&m(rﬁmefhlyﬂ)betﬁaiﬂde( Mhe it confpdBd ftas 1H), 7. 42

3, 83 2H), 3.68
§ m T14)Pfep§r°516é((ﬂilrﬂ “Wég‘w &(43214;{ [tepi- bzuzyl C‘d‘iﬂetﬂl}mlygoe@ -2 (1rrn|) T) 60- 2. 20

10 T X
s T

am no] pyHighdriRdiispmiery{13/M8 @4 odt hnyk)= 539(21; rHﬂ‘lMBr(GBe(ﬁBylbl);Mmmcclete sqlle title
et i ByER ek R et e T AT R R
8.10 (m3.951d, 1HF, B2 @, 2H))2.97 (nf, A H), 2.38 (m, 2H), 1.96-2.20 (m, 3H), 1.50-1.79 (m,
15 7H), 1.42 (s, 3H). Lower Rf isomer: LC/MS (M+H)" m/z = 519.2; 'H NMR (CD;0D, bis-
trifluoroacetate salt) § 8.49 (m, 1H), 8.21 (m, 1H), 8.14 (m, 1H), 7.65-7.90 (m, 4H), 7.25 (m,
1H), 4.10 (m, 3H), 3.72 (m, 1H), 3.28 (m, 2H), 2.73 (m, 1H), 2.10 (m, 3H), 1.82 (m, 2H),
1.73 (m, 410), 1.58 (s, 3H), 1.45 (s, 3H).

20 Example 67

Step A
HO

\CN-Cbz

I\J'IeO/::O
1-Benzyl 2-Methyl (25,4R)-4-hydroxypyrrolidine-1,2-dicarboxylate. L-frans-4-
Hydroxyproline methyl ester hydrochloride (9.70 g, 54.0 mmol) was dissolved in dry THF
25 (180 mL) and triethylamine (7.53 mL, 54.0 mmol). N-(Benzyloxycarbonyloxy)succinimide
(13.5 g, 54.0 mmol) dissolved in THF (70 mL) was slowly added to the solution. After
stirring at room temperature overnight, the mixture was diluted with ethyl acetate and the

organic layer was washed successively with water and brine. The organic extracts were dried
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5(m 214), 7.32-7.60 (m 3H), 7.18 (m 1H), 4.03-4.47 (m 3H), 3.22-3.91 (m
5H), 3.04 (m 1H), 1.70-2.47 (m 714), 1.51 (m 4H), 1.21 (m 4H). Lower Rf
i somer: LCMB (MrH)+ mfz = 549.1; IH NMR (CDC13) 8 8.52 (in, H), 8.11 (m
114), 8. 00wWomoeoskdpses7. 73 (m 2H), 7.55 (m 1H), 7.39 (neci20s2t)40473220 (m
1H), 4. 11448 (m 3H), 3.46-3.88 (m 5H), 3.21 (m 114), 2.63 (m 114),

2 38 (1o Ted of b0 A0 R4 b A2, 88 (B0 A TBSO

(2S,4R to‘ﬁ‘O%éthleUét&'tbﬂheidﬁE} fo)provadd V2.8 ©185P6)Sf (dsifell §fddsyraba colorless oil.
net hyl et hybpyrrol.idine-1-carboxyl ate. To a solution of 1-tert-butyl 2-nethyl
(55 4R LIS TG tlaty B AR Tsb e OHD), 81025, @D 24 BOR at &

%tﬁ??w&%%é%?gmg%%%é égﬁg{t(?g’ﬁﬁ)(ga% %(0 V\ﬁﬁnglrop\ém geMaldﬁegt her) over 5

mnuies. After stirring for four hours, the mxture was warned to room
terrperature and quenched with NRI CI/H20 and extacted twice with ethyl

acet at eSterRe organic extracts were dried over MgSH4, filtered and
concentrated to give 1.00 g (10080 0f the title conpound as a white solid.

| FINVMR (CDC13) 8 5.85 (s, 114), 4.2 H, 4.08 (t, 11-1), 3.67 (d, 114),
3.18 (d, 114), 1.94 (m 1H), 1.60 ( 114’?Z 1.45 (s, 9H), 1.15 (s, 3H), 1.05
25(s, 314), 0.87 (s, 9H), 0.06 (s, 61}): Step B WO

2005/ 060665PCT/ US2004/ 042321 MeQ

N (2-((25 19 p2ch o ALt DU SLG L ans o - dalyr -2

The tdideth mm%mypymamm trd@muokaﬁatal(@eolglzﬁ mtoovA digblved ng the

procedur es descrl bed_ f gher Rf 1somer:

4611 rIRT (L4905 argl agoisd 1 C ande pitogén Sogiom hyeyide B 4E (RO TPyl 7 75 7 (2
11-1 0 7.22
i 19)4 400/3?#»@1'510 h')mméra%?é)é as %})Had 1§%2é§)1§ Gad tﬁ?ﬂnlﬁtz?a%s(smrii{‘@% o8 (|(rrP ,

2. 10- 2. dbufen T@H}n—btﬁylﬁﬂm(omunﬂmﬂ_)d,e (Q424¢, I(Q;nnﬁﬂ-]h) andbeldy] bemidH)3, [5S10E NVR
E glgg 2%0 g’l%g}é)l%gg %c}gﬁilﬁ?lgﬁjrfén%fxtdres Et{l‘rgiﬁ 'forLocr:llg%oSrl\g& |6')°C rgln& th:en%ﬁg hOSIiI‘ a{ N NVR

room temperature. The mixture was diluted with ethyl acetate. The organic layer was washed

15 with water and then brine, dried over MgSQ,, filtered, and concentrated. The residue was
chromatographed on silica gel (20% to 50% ethyl acetate/hexane) to give 4.21 g (48%) of
benzyl ether. LC/MS (M+H)"* m/z = 370.2; "H NMR (CDCl) § 7.34 (m, 10H), 5.13 (m,
2H), 4.51 (m, 3H), 4.20 (m, 1H), 3.68 (m, 2H), 3.54 and 3.78 (s, 3H), 2.45 (m, 1H), 2.11 (m,

TH).
20
Step C
BnO,
\CN-Cbz
e S

Benzyl (25,4R)-4-(Benzyloxy)-2-(1-hydroxy-1-methylethyl)pyrrolidine-1-
carboxylate. 1-Benzyl 2-methyl (2S,4R)-4-(benzyloxy)byrrolidine-1,2—dicarboxy1ate (4.21 g,
s 114 mmol) was dissolved in dry THF (20 mL) under nitrogen and cooled to 0 °C.
Methylmagnesium bromide solution (8.4 mL, 25 mmol, 3.0 M in ether) was added dropwise.
After stirring for twelve hours at 0 °C, the mixture was warmed to room temperature and
quenched with NHsCI/H,0 and extracted twice with ethyl acetate. The organic extracts were

washed with brine, dried over Na,SQy, filtered and concentrated. The residue was
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10(s, 1H), 8.01 (d, 1H), 7.77 (d, 1H), 7.73 (m 1H), 7.59 (t, 1H), 7.40 (d,
1H), 7.37 (m 1H), 7.22 (m 1H), 5.14 (bs, 1H), 4.39 (m 1H), 4.33 (m 1H),
4.20 (m 11-1), 3.97 (m 1H), 3.72 (m 11-1), 3.40 (m 11-1), 2.74 (m 1H),

1.70-2.35 (w0 2@¥60668. 24 (s, 3H), 1.21 (s, 3H); 19F NVR g@iazhsiyodnp3. 12
(s). 15Exanple 63

N-(2-{(25,4S)-2-11-Hyd th -4-1 (4-hyd - 4- idjin-2-vyl I
208 nol pyIPBIP RS O Hich EELALy P S0 TSI OREE PGS BTy a0 Fho 11 ¢ o
gggpound NBShoPELPAERMs bil. BC/MS pAL- 1 dlzl=2570t10 Rl @ DER2IPh8 (§210i5 (MrH) +

N-{24( 2S, 48) (bs; JI{)45 20 ds, GKly.-45Qipr I, 412 () s #.OBéxy2HaA3h ¢l PHY, 2-2Tétmhoxy- 1met
hylet hyl ) pyrrali di n-.1- - 2= QX0 yll-3-(trifluoromethyl)benzanm de. The
title con‘gﬁhﬁg%\ﬂﬂswééﬁ%d}ﬁﬂaﬁ@#)r romtert-butyl

(2S,4R) -4-{ftert-butyl (di nethyl)silylloxy)-

2- (1- hydroxy-1-net hyl et hyl ) pyrrolidi ne-1-carboxylate follow ng the

procedur e8BBscri bed for Exanple 60. Hi gher R isomer: LGMS (MH)+ mz =
563.3; IHNWR (CDC13) M55 (m 1H),gf 14 (m 1H), 8.04 (m 1H), 7.74 (m 2H),
7.38-7.63 (m 311), 7.22 (m11-1), 5%Z\ 5,80 (bs, 11-1), 4.84 (bs, 111),
4.15-4.43 (m 311), 3.96 (m 1H), 3.42 (MCRH), 3.22 (m 41-1), 53.02 (m
1H), 1.89-2.34 (m 6H), 1.46-1.67 (m 411), 1.22 (m 6H). Lower Rf isomer:
L MS (MH)+ mz = 563.3; 1H NWR (CDClB)/fiNg.SB (m 111), 8.15 (m 1H), 8.03
(m 111), 7.74 (m 211), 7.35-7.61 (m“3H), 7.22 (in, 1H), 3.87-4.43 (m
4H), 3.50 (m Rddpyl (3SAR)-4+(Beddyldxy)-2dsoptogemylpyidalidne2l7cgnmoxyllatelBenzil 67- 1. 98

N 2o 1 o5 et Ly hwirgr |- ettty ey e e esmviae B2 g A9L 1

et hoxy et kol Ry ek b1dédin Joludrb-(46 ﬁmeﬁwi_e)hyﬁanﬁhé1lblottﬁL,omhmslT))uh@é}z am de. The
title 15conmpound was prepared in a fashion simlar to that for Exanple 64.

MB ( M+H) ' nisagen. Ehampiiee 5@s mealed ta -JBSond oy obteride (0.44 mL, 6.0 mmol) was
added dropwise. After stirring for three hours at -30 °C, the mixture was quenched by
addition of water. The resulting mixture was extracted twice with ethyl acetate and the
organic extracts were washed with brine, dried over Na;SQy, filtered and concentrated. The

15  residue was chromatographed on silica gel (10% to 20% ethyl acetate/hexane) to give 1.10 g
(52%) of the olefin as a pale yellow oil. LC/MS (M+H)" m/z = 352.2; '"H NMR (CDCl;) &
7.35 (m, 10H), 5.16 (m, 2H), 4.84 (m, 2H), 4.52 (m, 3H), 4.16 (m, 1H), 3.87 (m, 1H), 3.58
(m, 1H), 2.29 (m, 1H), 1.94 (m, 1H), 1.69 (m, 3H).

20 StepE
BnQO

\QNH

MeﬁMe

(25,4R)-4-(Benzyloxy)-2-isopropylpyrrolidine. Benzyl (25,4R)-4-(benzyloxy)-2-
isopropenylpyrrolidine-1-carboxylate (1.00 g, 2.84 mmol) was dissolved in ethanol (40 mL)
25 and then 5% Pd-C (100 mg) was added to the solution. The flask was purged with hydrogen
and then shaken on a Parr under 53 psi atmosphere of hydrogen for 17 hours. The reaction
was then flushed with nitrogen and filtered through Celite on a glass frit and washed with
methanol. The filtrate was concentrated and chromatographed on silica gel (1% triethylamine

/ 10% methanol / 89% ethyl acetate) to furnish the amine as a pale yellow oil, 0.53 g (85%). -
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201-tert-Butyl 2-Methyl

(4R)-4-{[tert-butyl (di methyl)silylloxy)-2-nethyl pyrrolidine-1, 2-

di carboxylate. To a solution of 1-tert-butyl 2-nethyl

(28, 4R) - 4- fa mosidmaseg! (di met hyDsi | yl ] oxyl pyrrolidi ne-1, 2pciygaodrsydat e (5. 11
g, 14.2 mol) in dry THF (60 nL) at -78 C was dropw se added |ithium

bi strinet il ylam de . I, 1.OMiIin T . ter. _being
stirr eﬁ%i@%@nﬁ/_é§ ,2%%6@17&#%@3&1)%3%@}’ 5%@3 414%:15})\7\6@5 {Rel 25 added.
The m xt [ h : heh t r hour and
final 1y guaeed v e OSSR e TR B O e DO 8 O B e

twi ce wiith. et hyl acetate. The conbined extracts were dried over MBSO4,
filtered and concentrated. The residue was chromat ographed on silica gel
eluting with hexane to 5% et hyl acetate/hexane to WO
2005/50606§0IPCT1US20041042321 provide 2.66 g (50% of a m xture of product
isoners as a colorless oil. LM (MBoc+H)+ in/z = 274. 1.1 H NVR ( CDC13)
34.38 (m | H, 3.71 (m 4I—[9 3.36 $m 1H) 1 84-2.35 (m 2H), 1.61 (m 3H),
1.44 (m 9H), 0.88 (m 9%1),“85@& . :

N (2-{(4S)-4-[(4-Hydroxy-4-pyridiyn-2-yl cycl ohef’yP)am’ noj - 2, 2-di met hyl -
pyrrolidin-1-yl}-2-oxoethyl)-3-(trithor t hAbenzam de. The title conpound
was ioprepared from 1l-tert-but e@“ﬁ'ﬁat hyl
(4R)-4-i | tert-butg,ftdi met hyl )silyli oxy‘}l-2- o

net hyl pyr r ol NHZE29,48)-diBeartiony2-aoprdpyinyovelidin-dndl-Hovesthidl-ds descri bed for

Ex | i i : Z = . D,

bi o (1 ?fﬁ%‘?@g‘g@wﬂ)gg“sié‘?‘ﬁ?&g@’%‘ﬁ‘?@&wygé%m?@gﬁ@{dh{?.(@%’ﬁé’ o(m 411),

7. 27 ( mmuhb) wad ditsiteddn dehlorordetRidie (30 mLHmdeBnifbgdm(3-THilpordme@yk m 2H), 2. 92
1H), 2.38 (. 2H), 1,96-2.2 , .50-1.79 5 7H), 42 ,

ém) . 10[%@?@%@”@%9& 90 @%éﬁ@pwf&é mn-ln}o@%édi‘? f@wﬁﬁz&?@ﬁéﬁg 52067 (5

bi st ri flmapasehahfxal was shfedS rodth tél'cf}gerat&'e%%lﬁ@xt. I avBreléalddihe 1H)

7.65-7.90 (m 4H), 7.25 (m 114), 4.10 (m 3H), 3.72 (m 1H), 3.28 (m 2H),

2. 73 ( mreacHpn was 1@ yehqongigte. Morg £3-Tnifluorppnethyl-fepzovipming)-acetic8gd (¢ 12 8.1- 1), 1. 45

(s, 3H) '0.4‘:8)(1%%1‘%?) a%Zl m%rg ED’% ('6"‘30’& gg%nmolcs) were added and stirring continued for 3

hours at room temperature, then at reflux for 1.5 hours. The mixture was chromatographed on

15 silica gel eluting with 30% ethyl acetate/hexane to provide 0.66 g (79%) of the coupled
product as a colorless oil. LC/MS (M+H)" m/z = 449.2; 'H NMR (CDCl;) & 8.03 (m, 1H),
7.76 (m, 1H), 7.58 (m, 2H), 7.34 (m, SH), 4.52 (m, 2H), 4.03-4.34 (m, 4H}, 3.65 (m, 1H),
3.48 (m, 1H), 2.54 (m, 1H), 2.12 (m, 1H), 1.92 (m, 1H), 0.92 (d, 3H), 0.77 (d, 3H).

HO, 1
\CNJJ\/N CFs
% O
/Me

Me
N-{2-[(2S,4R)-4-Hydroxy-2-isopropylpyrrelidin-1-yi]-2-oxoethyl}-3-

20 StepG

(trifluoromethyl)benzamide. N-{2-[(2S,4R)-4-Benzyloxy-2-isopropylpyrrolidin-1-yl]-2-
oxoethyl}-3-(trifluoromethyl)benzamide (0.630 g, 1.40 mmol) was dissolved in methano! (60
25 mL) and then palladium hydroxide (90 mg) was added to the solution. The flask was purged
with hydrogen and then stirred under an atmosphere of hydrogen using a balloon. After three
hours, TLC indicated complete consumption of starting material. The reaction was then

flushed with nitrogen and filtered through Celite on a glass {rit and washed with methanol.
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MeO 1-Benzyl 2-Methyl (25, 4R)-4-hydroxypyrrolidine-1,2-dicarboxyl ate.
L-trans-4- Hydroxyproline nethyl ester hydrochloride (9.70 g, 54.0 mmol) was
di ssolved in dry THF 75 (180 nL) and triethylamne (7.53 nL., 54.0 mmol).

N- (Benzyl ox yaezobsiogbaaxy) succi ni mde (13.5 g, 54.0 mmol) gipgloypradp THE (70
m.) was slowy added to the solution. After stirring at roomtenperature

overni ght, é.lhe m xture was_ diluted wth ethyl acetate and the organic |ayer
was washolf Wil suscomeniraipd 19 ek tBe desied Meohed as anbitesidnd-62 extG0%0t s wer e

dri ed o L] 1@ r Aorrd r£s4

chr omat 8%(?% 0 r]rsl/ile i%:ﬁg'zggil N?@gg/? ?gﬁgg&)lgkﬁy%}ﬂa\?% éfg &Eg’xl Q’né94'?'82pr ovi de
12. 8 g (@h%H)of.63@si .43 educl), 250 an,clehpr B&225@in| 211}, O/898d (M) 6.7814¢ = 280. 0,
11- INMR 13) 3 7.33 (m 5H), 5.00-5.25 (m 211), 4.52 (in, 2H), 3.69 (m
2H), 3.5 nd 3.78 (s, 311), 2.05-2.40 (m 2H). 5 Step B N-Cbz MO

1- Bengzyl 2-Methyl (2S,4R)-4-(benzyl oxy)pyrrolidine-1,2-dicarboxyl ate.

1- Benzyl 2-nethyl (25, 4R)-4-hydroxypyrrolidine-1,2-dicarboxylate (6.60 g,
23. 6 mobtppWas di ssol ved 10in dry TI-IF (100 nL) and cooled to 0O C under

ni trogen. Sodi um hydri de (1.04g, 26. 0 ispersion in mneral oil)
was added in portions and the.m xture for 15 m nutes.

Tet r a- n- but yl anmoni um i odyg 4079, NT O anerdhenzyl brom de (3.15 ni,
26.0 nmol ) were added anfg._t i Xt urg stirred for oné hour at 0 C and then
one hour at roomterrperpth e. The mxiure wasS diluted with ethyl acetate.
The organic | ayer was ed 15w th Water and then brine, dried over MgSH4,

filtered, an n t he resi due S romat ographed on,silica gel
(209 o 503% QTS Gl Ry D oy PSS PERSBERT et o
LC M5B ( Miyrkolidiz-1=y1BZQxa@sthylll-3-(MifRi drGineth3)) benzamidet Thovitld Odpound whd (m 214),
4.51 (m 3H), 4.20 (m 111), 3.68 ](m_ 2H), 3,54 and 3.78 (s, 3H, 2.45 (n,
111) 10 2, ngae'qd({,roq Fh)e,abgy)e igfegmedtate following the procedures described for Example 39.

Higher Rf isomer: LC/MS (M+H)* m/z = 533.3; "H NMR (CD;0D, bis-trifluoroacetate salt)

8 8.66 (m, 1H), 8.20 (m, 3H), 7.94 (m, 2H), 7.74 (m, 1H), 7.59 (mn, 1H), 4.36 (m, 2H), 4.06-

4.277 (m, 2H), 4.00 (m, 1H), 3.63 (m, 1H), 3.46 (m, 1H), 2.63 (m, tH), 2.50 (m, 1H), 2.34 (m,

4H), 1.76-2.05 (m, 5H), 0.96 (d, 3H), 0.93 (d, 3H); Lower Rf isomer: LC/MS (M+H)" m/z =

15 533.2; '"HNMR (CD;0D, bis-trifluoroacetate salt) 8 8.66 (m, 1H), 8.24 (m, 3H), 7.96 (m,
2H), 7.72 (m, 2H), 4.00-4.42 (m, 5H), 3.45 (m, 2H), 2.65 (m, 1H), 2.49 (m, 1H), 2.22 (m,

4H), 1.95 (m, SH), 0.96 (d, 3H), 0.91 (d, 3.

The following Examples 68-71 were prepared in a manner similar to Example 67.

20

Example 68
H o]
N., H
HO ’CN)K’N“/Q\C&
\ AN % 0
/
A & O\

N-{2-[(25,45)-4-({4-Hydroxy-4-[5-(methoxymethyl)pyridin-2-yl]cyclohexyl}-
amino)-2-(methoxymethylpyrrolidin-1-ylj-2-oxoethyl}-3-(trifluoromethyl)benzamide.
25 MS (M+H)" 579,
Example 69
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BnO N-Cbz A--Me Me OH Benzyl

(2S, 4R) - 4- (Benzyl oxy) - 2- (1- hydr oxy- 1- net hyl et hyl ) pyrrol i di ne-1- carboxyl at e.
1- Benzyl 2-nethyl (2S, 4R)-4-(benzyl oxy)pyrrolidine-1,2-dicarboxylate (4.21
g, 2511. 4 weodods/masssdi ssolved in dry TI-1F (20 nL) undercmusoegarszand cool ed
to 0 C. Methyl magnesi um brom de solution (8.4 nL, 25 muvol, 3.0 Min ether)
was added dropw se. After Stll’l’lnngOI’ twelve howes at 0 C, the m xture was
war med to room tenperature and ched t by NR H20 and extracted tw ce

with ethyl acetate. The or gagpf xtr@ s\pgth brine, dried over
. The/resi dug, was

Na2SO4, filtered and conc
2005/ 060665PCT/ US2004y 048327 chr omat ogrzaphed on silica gel (20%to 30% et hyl
acet at e/ hexane) to giw (59% @( the al cohol as a viscous oil. LC MS

(MeH)+ nfz = 370.1; Jifi NI\/R(CDClB) 37V33 (m 10H), 5.55 (bs, 1H), 5.20 (s,

4.50 2. 27 1
2H 00, O AR By find By it iy 2 27 (M 19,
Benzyl (yz*&héfs)l}adm(lﬂehb;ahmmmahyhmprdnhmsll-)ﬂ}ﬂmmbetlﬂylhé 1-ear boxyl at e. Benzyl

2S, 4R b t hyl et hyl li di 1- b | at
EZ 22 )g( "8 pn 9‘@%%“‘%&&3‘%@&% é; ran %/oleue%e) (pﬁ)r?rLl) 323 trlcgi hgrgmang
(10.9 nL, 72 mmol ) under nitrogen. The m xture was cooled to -50 C and

thionyl chloride (0.44 nL, 6.0 mMmmvl) was added dropw se. After stirring for
three hours at -30 C the nixtureEszmplgd@nched by addition of water. The

resulting mxture was extracted wce th et acetate and the organic
extracts were washed vmth br neNd ed)]\/ekr , filtered and
concentrated. The C CF4
3
\ _N O/

N-{2-[(25,45)-4-|(4-Hydroxy-4-pyridin-2-ylcyclohexyl)amino]-2-(isopropoxy-
methyl)pyrrolidin-1-yl]-2-oxoethyl}-3-(trifluoromethyl)benzamide. MS (M+H)" 563.

Example 71
= ’.
L S
\

15 N-{2-[(25,45)-4-{[4-Hydroxy-4-(5-pyrimidin-2-ylpyridin-2-yl)cyclohexyl]amino}-2-
(methoxymethyl)pyrrolidin-1-yl]-2-oxoethyl}-3-(trifluoromethyl)benzamide. MS (M+H)
613.3.

Example 72
20 '
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15r esi due was chromat ographed on silica gel (10%to 20% et hyl

acetate/ hexane) to give 1.10 g (52% of the olefin as a pale yellow oil.
LOMS (MHH) mlz = 352.2; NWMR (CDCI3) 7.35 (m 10H), 5.16 (m 21-1), 4.84 (m
2H), 4.52 (mo Bbbococss16 (in, 1H), 3.87 (m 1H), 3.58 (M pdfRsrodaem 1H),
1.94 (m 1H), 1.69 (m 3H). 20Step E NH Me7-- Me ‘

(2S, 4R) - 4- (Benzyl oxy) - 2-i sopropyl pyrrolidine. Benzy
(25, 4R) - 4- (benzyl oxy) - 2- isopropenylé rrolﬁﬁi\/nﬁ 1 r boxylate (1.00 g, 2.84
nmol ) was di ssol ved in ethangl, (40 M/@ d P 5 g-c (100 ny) was
added to the solution. The flask was p d wt hydro§ i and then shaken on
a Parr under 53 psi atnosplferg of hydrogen for 7 hours. The reaction was

washed wi th net hanol .ﬁrh
silica gel (1%trieth i ne / 10% net hanol /89% et hyl acetate) to furnish
the amne as a pale yellowoil, 0.53 g (85%. WO

2005/ 060665PCT/ US2004/ 042321 LC/MS (MrH)+ miz = 220.2; NMR (CDC13) * 7.33 (m

5H), 4.4 A2 11) .. 9 (.dd,, 1H), 3.00 2H), 2.05
1t|)|), 1 9%‘%‘?&?@%‘,‘4@@5""%’%{ "%'),“‘E.:?’Glj‘}p(‘ég‘“ﬁq) H) 0.91 (d,( s Vs ep M e
L: ?_/gl( - );fl)l:gyclzhgyl](mlethyl)agliqolpyrrolidi?—l-yl}-Ziolxggthyl -3- 11 Chyl)- 3

, 4R).- 4- Benzyl oxy- 2-i sQpr rrolidin-[- - 2- oxoet hyl) - 3-
(trifllor G@Pwm%ﬁﬁﬂgﬁyﬂﬂl’i&?‘z&l‘%{/E%@W??Fhﬁgﬁ%ﬂa?%ﬂ@w@ly%r ol i di ne
0. 410g, i _v.ed. . chl : it .
(3 T P g b o) ety A Pt PR 1 |00
added f ol {.6Wedmiol) aBOE7YGq84s formaldebyder(d] JL.Akh mimel)rwert disslwesn $HF(1 8d at

t . i ght . d the. t
ol ot o Flb10e BuRR stSbaaret iarkhs Srsapid Sasidea lf b T 2R o 48
nol es)  add soBinG tHRXetdx9baiOh@iridd (Bt AET. BShmoB s adakrid ARBebesid diie@@: cont i nued

for 3 hours at roomtenperature, then at reflux for 1.5 hours. The m xture

was cHr on@P@dgrapiadrenyeayghtdhe gayture Was prgfiss Ry Blgodepmyide Heditlst e/ hexane to
rovide 0O | £d product as a colorless oil. LG M5 (M
Nz 449, 2° ﬁ%“‘%%%?%ﬁ Q?Bgy%g%'flr& oo | (M)

Example 73

! ? H
HO "CNJ\/N CFy

=3 O
15 <\:O

N-(2-{(38)-3-|{4-Hydreoxy-4-|5-(1,3-oxazol-2-yl)pyridin-2-
yljeyclohexyl}(methyl)amino)pyrrolidin-1-yl}-2-oxoethyl)-3-
(trifluoromethyl)benzamide. N-{2-[(35)-3-({4-Hydroxy-4-[5-(1,3-oxazol-2-yl)pyridin-2-

20 yl]cyclohexyl}amino)pyrrolidin-1-yl]-2-oxoethyl}-3-(trifluoromethyl)benzamide (45 mg,
0.081 mmol) and 37% aqueous formaldehyde (30 mg, 1.0 mmol) were dissolved in
methylene chloride (5.6 mL). The mixture was evaporated to dryness. Then the residue was
taken up in THF (1 mL) and sodium triacetoxyborohydride (38 mg, 0.18 mmol) was added.
After being stirred at room temperature overnight, the mixture was purified by HPLC to

25 provide the title compound (27 mg). MS (M+H) 572.3.
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7.76 (m 1H), 7.58 (m 211), 7.34 (m 5H), 4.52 (m 2H), 4.03-4.34 (m 414),
3.65 (m 1H), 3.48 (in, 1H), 2.54 (m 1H), 2.12 (m 1H), 1.92 (in, 1H, 0.92
(d, 3H, 0.77 (d, 3H. 20 Step G 7--Me Me

N ( 2- R2S, 4R)0 2edMyedessxy- 2- 1 sopr opyl pyrrol i di n-1- 01- 2- oxogd iy hosdr2321
(trifluoronmethypbenzamde. N (2- [(2S,4R) -4

- Benzyl oxy- 2-i sopropyl pyrrolidin-I- %J‘ 2-

oxoet hy11-3-(trifl uoromet hypbenzamp‘}d/ I(1?).7@5309. 1.40 mml) was dissolved in
met hanol (60 25nL) and then pal | adi um hydroxi de (90 ng) was added to the
solution. The flask was purged with hydrogen and then stirred under an

at nosphe¥tep 8f hydrogen using a balloon. After three hours, TLC indicated
conpl ete consunption of starting material. dhe reaction was then flushed

with nitrogen and filtered thraqugh it n a glass frit and washed with
met hanol . WD 2005/ 060665PCT/ US2004/ 04 he filtrate was concentrated to
give the desired al cohol as a it oli&~0.52 g (100%9. LG/ MS (MtH) mz =
359.2; 11-INWMR (CDC13) 8 8.11 (m 211), 7.53-7.82 (m 3H), 4.04-4.52 (m
4H), 3.63 (m 1H), 3.43 (m 1H), 2.50 (m 1H), 1.86-2.25 (m 2H), 0.89 (d,
3H), 0. 78e(td] 133(Lyifludronietidyljphenyl]piperidine-4-carboxylate. Methyl piperidine-4-
N-(2-{(2S, 45) -41&4- dr oxy-4-pyridi n-2-yl cycl ohexyl ) am no%- 2-1sopropyl -
pyrr ol i diarRaxylater2 9. gokd arng)), fi-tsome3r(ritlisramainiipesasan e ded mmed. and | e
COMPOUNG; WASium tert-butoxide (0.76 g, 6.8 mmol) in a mixed solvent of toluene (20 mL) and DMF

(4 mL) was added [1,1"-bis(diphenylphosphino)ferrocene]dichloropalladium(Il),complex with

10 dichloromethane (1:1) (0.3 g, 0.4 mmol) under nitrogen. The mixture was heated at 130 °C in

an oil bath overnight. After cooling to room temperature, the mixture was filtered through

celite and diluted with EtOAc. The resulting solution was washed with saturated NaHCOs.

The aqueous layer was extracted with EtOAc twice. The combined organic layers were dried

(MgS0Qy), concentrated and flash chromatographed with EtOAc/hexanes (20% to 40%) to

15 give 0.90 g of product. MS (M+H) 288.2.

Step B
CF3

HO
O
0O
20 I-[3-(Trifluoromethyl)phenyl]piperidine-4-carboxylic Acid. Methyl 1-[3-

(trifluoromethyl)phenyl]piperidine-4-carboxylate (0.9 g, 3 mmol) was treated with the
mixture of 2 M of sodium hydroxide in water (10 mL), THF (10 mL) and methanol (10 mL)
at 50 °C for 1h. After being neutralized with concentrated HCI (pH=3), the solution was
concentrated. The resulting residue was azeotropically treated with benzene for 3 times to

25 give the title compound which was used for the next reaction without purification. MS
(M+H) 274.1,

Step C

BocHN
@ CFa
N
-0
0
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10prepared fromthe above internediate foll ow ng the procedures descri bed
for Exanple 59. H gher Rf isoner: LM (MH)+ zn/z = 533.3; 11-1NVR (CD30D,
bis-trifluoroacetate salt) *8.66 (m 111), 8.20 (m 3H), 7.94 (m 211), 7.74

(m 1H), 7.%® fos06dé3), 4.36 (m 2H), 4.06- 4.27 (m 21c1ds8 45821 1H) .
3.63 (m 111), 3.46 (m 111), 2.63 (m H1), 2.50 (m 111), 2.34 (m 4H),
1.76-2.05 (m 511), 0.96 (d, 3H), 0.93 (d, 3H); Lower Rf isoner: LC/ M
(MtH) + nmfz 533.2; 11-1NWR (CD30D, bis-trifluoroacetate salt) 8 8.66 (m 1H),

523 24 (mt ﬁcthutyi{(&gaﬂ@l [g@rlﬂﬁogﬁn&ﬁ%'l);ﬁ%]yl]éipgﬁﬂi? 4‘?1%%1% .g}]%ygr%éﬂl% m S_H)gi

(d, 311)yllﬂih|eamaileltgw13m@fl B&mppirebdi6S-yidarvenate (rpm B Sdnmol)al [ﬁanner simlar to
Exanpl e

N o0 1 A tpporyethyphepyInipgyicine b cerbsp gL (80 § 2 TR Biegw Iyt Oy 1) -

am no) - g h gszlu tHxRtrisedhm a hdy i fl uoronet hyDbenzam
an I\/IS)( n%DﬁES?ngﬁEﬁfgh% ﬁd@l‘i yilixRrlstdfin eth Pmiohdhblphdm fuln y

N { 24( 251164@%0401{}@&12119@ (f 6[& ﬁQtWP%PﬁeFR}WXﬁ@tWV msshyilee ﬁh@rlglq@-omhwrﬂ@kycyc| ohe

?%/'r |) ?lmu e rﬁzas ﬁﬁﬁbﬁ&%ﬁg h%%e)c%ﬁ @%{Eﬁ Wi 85%&% with PIORL I d hvashed with

N 12- st,alﬂ,@tedftNaI(I@OHy"ﬂlecaqyeoﬂs [ayen wisrex@aorddewith Bt/ thyetinmg) TR c(onmdopoxyrret h

él()a%lr reol ! gnllcnlagf'e were drle)é?l\/ltggésl )} concgrgtiraltgdlalrjl A cghrllgr}lgttojgrgp e (9&%) (MrH) 563.

iSI\FZ 1%r [ (2B Mex el k40 BEOXYhdahd) RYSilbeD 97 g S thk BYdided pPrddety MEY@A-apexyl | am no

( met hoxytfetlhyl ) pyrrolidin-1-y1]-2-oxoethyli-3-(trifluoronethyl)benzani de. M5
(MtH) 613.3. Exanple 72 20

Step D

HZN‘C} CF4
N
)—CN
3

(35)-1-({1-[3-(Trifluoromethyl)phenyl] piperidin-4-yl}carbonyl)pyrrolidin-3-amine

bis(trifluoroacetate). tert-Butyl [(35)-1-({1-[3-(trifluoromethyl}phenyl]piperidin-4-

yl}carbonyl)pyrrolidin-3-yl]carbamate (0.975 g, 2.21 mmol) was treated with trifluoroacetic
20 acid (5 mL) and methylene chloride (5 mL) for 1 h at room temperature. The solution was

concentrated to give 1.75 g of product which was used for the next step without purification.

N
o

1-Pyridin-2-yl-4-{[(35)-1-({1-[3-(trifluoromethyl)phenyl]piperidin-4-
yl}carbonyl)pyrrolidin-3-yl]Jamino}cyclohexanol. (3S)-1-({1-[3-

StepE

{Triflucromethyl)phenyl]piperidin-4-yl}carbonyl)pyrrolidin-3-amine bis(trifluoroacetate)
(110 mg, 0.20 mmol), 4-hydroxy-4-pyridin-2-yl-cyclohexanone (45 mg, (.24 mmol),
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WD 2005/ 060665PCT/ Ug2004/ 042321

N-(2-{(3S)-34[ 4- Hydr oxy- 4- (5- pyrazi n- 2-yl pyri di n- 2-

yl ) cycl ohexyl | (nmet hyl )am nol pyrrolidin-|-yl}-2-oxoethyl)-3- 5

(trifl uorohé WAHeReEM de. N424(38) - 3- { 14- Hydr oxy- 4- ( 5- ppeaEus20e443d2pyri di n- 2-
yl ) cycl ohexyl | am no) pyrrol i din-| -yl) 2-oxoet hyl]-3-(trifluoronethyl)benzamd

e (29.0 d 37 us f.o ) were
di ssol V%”H]-y hamﬁn_ﬁ:(Jo(d%Em “Fﬁgl r@ %ceg%gg%&iﬂlegéf%: i yn%s@moqme)n t he
r esi dueww@snikek@rmdiiylém cmdﬁdé@éﬂit,) mbslagbmddweﬁ@gaﬁ aky hastueixtge (24 ng,
0. 11 mol) was added. After being stirred at 10 room tenperature overm ght,

the m x’t"@ﬁ‘@ YipskwishE GAmdpyashed) with stuspted NaC @an dhe @W@Jsc,lw&@wt(asteé VB
I\I-M(HZ_D R (5%51 %\%0% ﬁgﬁ}ﬁn%% ﬂescof@r%i%gag%(cé%%ers_ were fgned SO4) concentrated and

yl ] cycl phvéiedibyeilet gylDahinmo(EpgAc ol IMAEGNIBOAE {Qé%EQEiEt@H)c) ®-provide the

(trlfluororreth WQQ%H 5172
N- { 2- K3E]E PmRoyD {123- oxazol - 2-y1) pyri di n-2- 20yl eye | ohexyl}
amino)pyrrolidin-I-yl] -2-0 x oethyl -3-ftrifluoromethyDbenzam de (45 ny,

0.081 mml ) and 37% aqueous formnal dehyde (30 ng, 1.0 mmol) were dissolved in
nmet hyl ene chloride (5.6 nL). The Frappledd was evaporated to dryness. Then the
resi due was taken up in THF (1 nlL) and sodiumtriacet oxyborohydride (38 ngy,
0.18 mml ) was added. After being stirred at roomtenperature overnight, the
m xture was purified by HPLC to 25HpI‘OVIjE the title conmpound (27 ng). M5

(MrH) 572. 3. o C

= CF3
) O
10
1-(5-pyrimidin-2-ylpyridin-2-y1)-4-{[(35)-1-({1-|3~(trifluoromethyl)phenyl]piperidin-4-

yl}earbonyl)pyrrolidin-3-ylJamino}cyclohexanol. The title compound was prepared in a
manner analogous to that described for Example 74. MS (M+H) 595.2.

Example 76

H
i o)
o O O-Q
=~
CF3

=N

sy

20 1-(5-Pyrimidin-2-ylpyridin-2-yl}-4-{[(35)-1-({1-[3-(trifluoromethyl)phenyl|pyrrolidin-3-
yl}carbonyl)pyrrolidin-3-yllamino}cyclohexanol. The title compound was prepared in a
manner analogous to that described for Example 74. MS (M+H) 581.2.

Example 77
25
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WO 2005/ 060665PCT/ US2004/ 042321 Exanple 74 Step A 5 Met hyl
1-p-(Trifluoronethyl)phenyll pi peridi ne-4-carboxyl ate. Methyl piperidine-4-
carboxylate (2.0 g, 14 nmol), 1-brono-3-(trifluoronmethyDbenzene (1.5 g, 6.8
mmol ), and YO8t ert - but oxi de (0.76 g, 6.8 mmol) i rrca/UR2NE@4301 vent of
toluene (20 nL) and DMF (4 ni) was added
[ 1, 11- bi s(cl i phenyl phosphi no) f errocgne] di %’ul oropal l adiun(11), conplex with
10di chl or onet hane (1:1) (0.3 g, Q. 4N };nde nitrogen. The m xture was
and

heated at 130 Cin an oil batd drni’ r cooling to roomtenperature,
the mxture was filtered t ’ eIit Fsh Et 0Ac. The
resulting solution was wag W th saturated Na The aqueous | ayer was
extracted with Et OAC tWhe e conbi ned organic yers were dried (l\/gSO4)
concentrated and flasE/ rorrat ographed wi th Et 0Adhexanes (20%to 40% to
give 0.90 g of product™® Ms (MrH) 288.2. Step B
201-[3-(Trifluoromethyl)phenyl | piperidine-4-carboxylic Aci d. Methyl 143-
(trifluoronethyfl phenyl Thi peridi ne-4-carboxylate (0.9 g, 3 nmmol) was treated

wi th t hd-rBrimiding mmcaﬂ-nghMHﬁ»ﬂybf{éydﬁdtnﬁlwmméwl)ph@nyrﬂgyetldm@ (10 ni)
d
2gncgﬁ: QQJ‘ 0&@?%&5@' ﬁﬂgl 'ﬁ@PLJP’pBP]ﬂva\/égf ggﬁ%ﬁ%f&ga# hg&w‘?%ggpes UP’[I ng residue

was azeoﬁarmaimalogyustwaaat deberibddfobExumene74. MS QMEHNBS7.2.0 give the title
conmpound whi ch was used for the next reaction without purification. M5 (M+-H)
274.1. Step C WD 2005/ 060665PCT/ US2004/ 042321 tert - Butyl
[(3S)-1-(0.43-(Trifluoronethyfl phegtd g;péfgeri di n- 4- Acar bonyf | pyrrolidin-3-
ylicarbanmate. tert-Butyl (38)-pyrrolidin-3-ylcarbamate (0.65 g, 3.5 mol),
1-[3- (tS¢pffuor omet hyl ) phenyl ] pi peri di ne- 4-carboxylic acid (0.80 g, 2.9
mml ), triethylamne (0.82 5inL, 5.8 | ) and

benzotri azol Thyl oxytri s(cli met hyita@tr{o) phddphoni um

10
1-[(Benzyloxy)carbonyl]piperidine-4-carboxylic acid. Triethylamine (8.1 mL, 58 mmol)
was added to a solution of piperidine-4-carboxylic acid (5 g, 40 mmol) and benzyl
chloroformate (7.9 g, 46 mmol) in dichloromethane (100 mL) in an ice-water bath. After
being stirred overnight, the solution was washed with concentrated H_C] and brine, dried over
15  NaS04 and concentrated. Chromatography on silica gel gave the title compound (10 g) as an
oil. MS (M+H) 264.2.

Step B

O
BocHN:» O"
NChz

Benzyl 4-({(35)-3-|(tert-Butoxycarbonyl)amino]pyrrolidin-1-ylj carbonyl)piperidine-1-
carboxylate. A mixture of 1-[(benzyloxy)carbonyl|piperidine-4-carboxylic acid (5 g, 20
mmol), tert-butyl (35)-pyrrolidin-3-ylcarbamate (3.9 g, 21 mmol), benzotriazol-1-
yloxytris{(dimethylamino)phosphonium hexafluorophosphate (9.2 g, 21 mmol), and

25 triethylamine (3.8 g, 38 mmol) in dichloromethane (100 mL) was stirred at room temperature

overnight. The reaction solution was washed with water, dried over Na,S0,, and
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hexaf | uor ophosphate (1.4 g, 3.2 mmol) were mxed in dry nethylene chloride
(10 nlL). After being stirred overnight, the reaction m xture was dil uted

wi th Et 0OAc and washed with saturated NaHCO3. The aqueous | ayer was extracted
wi t h Et OAc Whw&odosGfes. The conbi ned organi c | ayers wer eCcusmos/qadipsO4) ,
concentrated and flash chromat ographed (20% 10 Et OAc/ hexanes to 40%

Et OAc hexanes). il ¥Ga% SLoufo bS8 i B OHEY s B pf i) 42 1. Ste

(351) - 1- Q443 §3r2.f | uor onet hyDphenyl i pi peri di n-4-yfl carbonyf | pyrrolidin-3-am
ne bis(trifluoroacetate). tert-Butyl
[(38)-1-({113-(trifluoronethyl)phenyllpiperidin-4- yl carbonyepyrrol
idin-3-y§% grbamate (0.975 g, 2.21 mmol) was treated with trifluoroacetic 20
acid (5 ? and nethyl ene chloride (5 nL) for 1 h at roomtenperature. The
solution was concentrated to give 1.75

next step wi thout purification, St e@

of product which was used for the

1- Pyri di n- 2- y1- 4- {[ (3S) - 1- ({ 142K | por gnethyf | phenyl | pi peri di n- 4-

yfl ca¥ bonyl) pyrroli di n-3-yl | am nol cy¢cl ohex . (39)-1-({143-
(Trifluoromethyl)phenylipiperidin-4-yl}carbonyl)pyrrolidin-3-amne

bi s(trifluoroacetate) (110 ng, 0.20 mol),

4- hydr oxteréBptyl {(d8h1-ZPiperidiped-pleastomyhipy rraliding; ylraphamate] A mixtureiadt hyl ani ne

(0.082 0. I nd sodj um.triacet oxybor drid 83, 0.39 mmol)
wer o e s S P b R R S B Pl Bl i gt .t he
react i oncdibostylitee(VEg 1dinkidleshd Wallddlivmh 0AcarBm(l(200 $tpe d mhdlininsadthdnat @90 Na2 CC3.
The aqueous | ayer was, extracted with EtOAc_three tinmes. The conbi ned organic

| ayer® weileWas Fhadern wietmjdroges gk hpsi ayespighin dhemixivieryas diltipd dhrpyaheeli€)] col um

E I\E/|t+|(2|)AC :t %“f‘%t%%ﬁ kL QAL iSO ES 9861 ploBud b OY Wlfe LdIRL MstherrpBound. LCVE

Step D

0
BocHN: -GN
NN _CFs
l Sy
oy

15 tert-Butyl [(35)-1-({1-]6-(Trifluoromethyl)pyridin-2-yl]piperidin-4-
yl}carbonyl)pyrrolidin-3-ylJcarbamate. A solution of 2-chloro-6-(trifluoromethyl)pyridine
(1.8 g, 9.9 mmol), tert-butyl [(35)-1-(piperidin-4-ylcarbonyl)pyrrolidin-3-yl]carbamate (2,97
g, 10.0 mmo!) and triethylamine (4.1 mL, 30 mmol) in DMF (50 mL) was heated at 100 °C
for 4 hrs. After cooling down, ethyl acetate was added. The resulting solution was washed

20 with brine several times, dried over Na;SO,4 and concentrated. The residue was
chromatographed on silica gel to give the title compound (1.3 g) as a yellow solid. MS
(M+H) 443.2.

Step E
0

H2Nl .:C(NkO
N\ENj/CFs
25 ' F
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Example 75 10 CF3

1- (5-pyrimdin-2-yl pyridin-2-yl)-4-W8S)-1-01-13-(trifluoronethyl)phenyll pipe
ridin-4- yllearbonyQpyrrolidin-3-yllanm no}cycl ohexanol. The title conpound
was prepar edoiznosmeosnner anal ogous to that described forpdpaIpiRash M
(MtH) 595.2. 15 Exanple 76

201- (5- Pyt pnj di.n- 2=yl pyri di p-2-y1).- 4- {[ (3S)-1-({143- (trifl ugromet hyl)phenyl
o or 1 Sl s T TR EAmesbi Fastelin- A Mirineriit Vs ErotsDRUFTO RN N [0
d 5 Ty , . e : = |

T BB B SRR e ©
éL.- ((15 Pgr iYﬂﬂF@lﬁﬁn@B&l-bgrlﬁ mad) yas) digsolved B*|6€) 4 Zl_/ll (og]mw&ﬂ(f}i'ﬂlﬁrr:]ué:@wrlenhmphenygl aze

i di n-3- i W BRVLL 0] i - 3- gam cl.ohexanol . e ti conmpound was
annr og il SREARIYPRHR LB Rod ARG PREURISHRAR hay st To BN Tl
567. 2.5 Exiequseed/Soduct as HC! salt (0.6 g). MS (M+H) 343.1.

Step F

H
N, )0
HO CN
— N N\ CF3
o

10 1-(5-Pyrimidin-2-ylpyridin-2-yl)-4-{[(35)-1-({1-[6-(trifluoromethyl)pyridin-2-
yl|piperidin-4-yl}carbonyl)pyrrolidin-3-yljamino}cyclohexanol. A solution of (35)-1-({1-
[6-(triﬂuoromethyl)pyridin-2-yI.]piperidin—4-yl}carbonyl)pyrrolidin—3-amine (40 mg, 0.1
mmol), 4-hydroxy-4-(5-pyrimidin-2-ylpyridin-2-yl)cyclohexanone (47 mg, 0.18 mmol),
sodium triacetoxyborohydride (50 mg, 0.23 mmol), and triethylamine (35 mg, 0.35 mmol) in

15  dichloromethane (10 mL) was stirred at room temperature overnight. The reaction mixture
was passed through a silica gel pad. The filtrate was concentrated and purified by HPLC to
give the cis- and trans-isomers. MS (M+H) 596.2 for both isomers.

The following examples were prepared in a manner analogous to that for Example 78.

20
Example 79

H

N, JO
HO CN
e NNy -CF3
o oy

25 1-Pyridin-2-yl-4-{[(3.5)-1-({1-[6-(trifluoromethyl)pyridin-2-yl]piperidin-4-
yl}carbonyl)pyrrolidin-3-ylJamino}cyclohexanol. MS (M+H) 518.2.
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Step A H2CG-K N-Cbz 10 11(Benzyl oxy) carbonyl i pi peri di ne-4-carboxylic acid.
Triethylamne (8.1 nL, 58 nmmmol) was added to a sol ution of

pi peri di ne-4-carboxylic acid (5 g, 40 nmol) and benzyl chloroformate (7.9 g,
46 mmol ) i WRIRWHDPHGet hane (100 nlL) in an ice-water barti/usfodse4252¢i ng
stirred overnight, the solution was washed with concentrated HClL and bri ne,
dried over 15 Na2SO4 and concentr%ggd. g@romat ography on silica gel gave the
title conpound (10 g) as an oil. R)IE 264.2. Step B 20 Benzyl
4-({(35)-3-1(tert-ButoxycarbonyBam nol pyrrolidin-I-ylicarbonyBpi peridine-1-
carboxylate. A m xture of 1-[(benzyl oxy)carbonyl | pi peridi ne-4-carboxylic

acid (5 g, 20 mol ), tert-butyl ) l'idin-3-ylcarbamate (3.9 g, 21
nmol ), benzotriazol -1- vyl (di é 0) phosphoni um

hexaf | uor ophosphate (9.2 g 1. prol ) nd 25t ry et hyl %rr_n ne (3.8 g, 38 mmol)
i n dichl oronet hane (100 ) was stirred at ehperature overni ght. The

reaction solution wasNwashed wth water, dried N Na2SO>4, and WO
2005/ 060665PCT/ US20 \4/5 2321 concentrated. The residue was chromat ogr aphed
on silica gel to gi »5g of product. MsS (MtH) 432.2. Step C

5  1-(6-Pyrimidin-2-ylpyridin-3-y1)-4-{[(35)-1-({1-[6-(trifluoromethyl)pyrimidin-4-
yl|piperidin-4-yl}carbonyl)pyrrolidin-3-yljamino}cyclohexanol. MS (M+H) 597.3.

Example 81
H
N, Q
<Shvag
2 N CFs
B Y
10 7 N N
1-Pyridin-2-yl-4-{{(35)-1-({1-[6-(trifluoromethyl)pyrimidin-4-yl]piperidin-4-
yhicarbonylpyrrolidin-3-ylJamino}cyclohexanol. MS (M+H) 51.9.2.
15 ' Example 82
H
N, 0
HO CN
% N e CF3
L N 1
N & N~z

1-Pyridin-2-yl-4-{[(35)-1-({1-[4-(trifluoromethyD)pyridin-2-yl}piperidin-4-
20 yljcarbonyl)pyrrolidin-3-yljamino}cyclohexanol. MS (M+H) 518.2.

Example 83
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5 BocHNi , tert-Butyl
[ (3S)-1-(Piperidin-4-ylearbonyBpyrrolidin-3-yllearbamate. A m xture of
benzyl
4- ({(3S) - 3-Wpt2eestostds oxycar bonypam no] pyrrolidin-1-yl} cardramngbupypes | di ne- 1c
arboxylate (7.5 g, 17mmol) and pal |l adium on carbon (800 ng, 8 mml) in
met hanol (100 10 nl) was shaken undef hydrqgen at 50 psi overnight. The
mxture was filtered through cel ite bnd thg filtrate was concentrated to
give 5.1g of product as a WhlI-l(EId 298 2. Step D BocHN, N N CF3
, IStert-Butyl [(3S)-1-(1146+( uor hy YIN '2t¥ friperidin-4-
yl | ear bonyl ) pyrrolidin- 3- yHIc. banate A sol ut on

idine (1.8 g, 9.9 , tert-butyl

2-chloro-6-(trifl uoroneik ;
[(35)-1-(piperidin-4-ﬁfﬁ§5bonyppyrrolldln -yl] carbamate (2.97 g, 10.0 mmol)
and triethylamne (4.1 , 30 mol) in DVF (50 nL) was heated at 100C for 4
hrs. After cooling down, ethyl acetate was added. The resulting solution was
washed 20 with brine several tines, dried over Na2SO4 and concentrated. The
resi due wa$S-Ehrionidincgylaptidon-Byl)si-[(36k 1d &-[4 @ri@hmm«byl)pytritm-éorrpound (1.3 9)

ggog / %EUG B %gfb%y%%@yrmhﬁm~§yﬁgmmo?cyclohexan ol. 1\% %M-[—ﬂ?s% 2.

(35)-1s(11- [6 (Trifluoromethyl)pyridin-2-yllpiperidin-4-yl}carbonyl)pyrrolid
in-3-amne. tert-Butyl

[ (35)-1-((146-(trifluoronet hyppyri dEe®Rls Bt pi peri di n-4-yl | carbonyl ) pyrrol i di

n- 3-
H
N, o]
200
‘ RS N | N CF
N.__=

10 1-[5-(1,3-Oxazol-2-yl)pyridin-2-y1]-4-{[(35)-1-({1-[4-(trifluoromethyl)pyridin-2-
yl]piperidin-4-yl}carbonyl)pyrrolidin-3-yl]Jamino}cyclokexanol, MS (M+H) 584.2.

Example 85

H
N, Q
HO CN
x N._-x-CF3
|
&

[ N

1-(5-Pyrazin-2-ylpyridin-2-yl}-4-{[(35)-1-({1-[4-(trifluoromethyl)pyridin-2-yl]piperidin-
4-yl}carbonyl)pyrrolidin-3-yl]amino}cyclohexanol. MS (M-+H) 596.2.

20 Example 86
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et S

yl]carbamate (1.3 g, 2.9 mmmol) was dissolved in a 4 Msolution of HCl in
1, 4-dioxane (10 nm.). After being stirred at roomtenperature for 1 hr, the
sol ution was concentrated to give 5the desired product as HClL salt (0.6 g).

MS ( MrH)
101((5 Pyrflﬁpé‘)%%ﬁ‘]ﬁg?pyrldl n-2-y1)-4-{R3S)- 1- (11-[ 6- (triREHEIMONER ) pyri din

-2- yl]piperidin-4-yllcarbonyl )pyrrol i di n 3-yl jam no}cycl ohexanol . A
solution of (35)-1-({1-

di -4 |1 carbonyQoyrroI i di n-3-am ne
(40 my, 0.1 mmol), 4-hydroxXyR - py d| - 2 | pyridin-2-yl)cycl ohexanone
(47 ng, 0.18 nmol ), sodi et oxybo roh afg, 0.23 mmol), and
at room tenperature overnight. The reaction m x was passed through a
silica gel pad. The filtrate was concentrated and purifi ed by HPLC to give
exanpl es &M ethydpaidio-2iyl)-d-{ (BSRB({1ddtriffpours miethylJpatidinc2-y Fpiperidim-#48. 20
Exanpl e

[6-(trifluoronethyl)pyridin-2-

triethylamne (35 ng, 0.35 npyol) inis dlchloro th ne (10 InL) was stirred
the cis- and trans-isoners. MsS (MtH) 596.2 for both isonmers. The foll ow ng

1- Pyri di rﬁb“\)‘l"“ﬂl){’lr(@g?mf’ ('{]?L'HB‘OQ‘EYHOPFWPB%% ﬂ\{;ﬂ{bﬁ% #i n-2-yI | pi perl di n- 4-

y1} carsbonyl ) pyrrolidi n-3-yliam no}cycl ohexanol. M5 (M+H) 518. 2.
2005/ 060665PCT/ US2004/ 042321 Exanpl e 80

Example 87

09

HO ,CN
\ x> N N CF;
|
L
N

10 1-(3,3'-Bipyridin-6-yl)-4-{[(35)-1-({1-[4-(trifluoromethyl)pyridin-2-yl|piperidin-4-
yl}carbonyl)pyrrolidin-3-ylJamino}cyclohexanol. MS (M+H) 595.3.

Example 88

H
N, o
HO CN
S N N CF
|
19l

‘/N

‘\

1-(3,4'-Bipyridin-6-yl)-4-{[(3.5)-1-({1-[4-(trifluoromethyl)pyridin-2-yl|piperidin-4-
yl}carbonyl)pyrrolidin-3-ylJamino}cyclohexanol. MS (M+H) 595.3.

20 Example 89
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51-(6-Pyrimdin-2-ylpyridin-3-y1)-4-{(3S)-1-(1146-(trifluoronethyl)pyrimdin
-4- yljpiperidin-4-yl}carbonyl)pyrrolidin-3-yllamno}cycl ohexanol. M (M-H)
597.3. Exanple 81 10

1- Pyri di n- 2¥Q200505M663S) - 1- (11-[ 6- (tri fl uoronet hyl) pyri mditnssdenslobpiperi di n- 4
- yl}carbonyl)pyrrolidin-3-yllamno}cycl ohexanol. M5 (MrH) 51.9.2. 15Exanple
82

1-Pyridin-2-3,1-4-{[(39)-1- ({1 Hifluof)nethyl)pyridin-2-Apiperidin-4- , 0
yli carbonyl) pyrrolidin-3-yl 0 cycl{o ~ M5 (M+H) 518. 2. Exanple 83
WO 2005/ 060665PCT/ US2004/ 042321
1- (5-Pyrimdin-2-yl pyridi D-4-{[(39)-1-(

N CF

1447 (YFi 1 uor omet hyl ) pyri di n- 2
- yl Il piperidin-4-yllcarh yrrolidin-3-yllam NQkeycl ohexanol . M5 (M+H)
596. 2. 5 Exanple 84 |

44<(

1-(5-Methoxypyridin-2-y1)-4-{{(3S)-1-({1-[4-(trifluoromethyl)pyridin-2-yl] piperidin-4-
yl}earbonyl)pyrrolidin-3-yljamino}cyclohexanol. MS (M+H) 548.2,

Example 90

H
N,, a
HO. CN
— N I BN CF3 '
1D

10 1-|5-(Methoxymethyl)pyridin-2-yl]-4-{[(35)-1-({1-[4-(trifluoromethyl)pyridin-2-
yl|piperidin-4-yl}carbonyl)pyrrolidin-3-yljamino}cyclohexanol. MS (M+H) 562.2.

Example 91
H
N, 9
HO CN
N | N._x-CFa
|
19

6-(1-Hydroxy-4-{[(38)-1-({1-[4-(trifluoromethyl) pyridin-2-yl] piperidin-4-
yhicarbonyl)pyrrolidin-3-yljamino}cyclohexyl)nicotinamide. MS (M+H) 561.3.

20 Example 92
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)-1 ({1 [4 (trifluoronethyl)pyri

10145- (1, 3-thazol - 2-yl Qoyridin-2-y11-4-{[ (3
| i di n-3-yliam no}cycl ohexanol. Ms

di n-2- yllpiperidin-4-ylicarbonyl)pyrro
(MtH) 584.2. Exanple 85 1S

1- (5- Pyr aziwo 2o5bqoyesi di n- 2-y1)-4-{[(3S)-1- ({144-(trifl upcpoeioydpyri di n-2-y
| ] pi peridin4d-yl}carbonyl)pyrrolidin-3-Aam no}cycl ohexanol . M5 (MrH) 596. 2.
20Exanpl e 86 WO 2005/ 060665PCTI US2Q04/ 042321

1- (5- Met hyl pyri di n-2-yl)-4-{K3S 1-l@,{1 4-(ftrifluoronethyl)pyridin-2-yllpiper
i di n-4- yl1carbonyppyrrolidiHo. i NOYCYysto exanol MS (M+H) 532.2. 5

Exanpl e 87
1- (3,3 -Bipyridi n-6-y1|)-4\{[ 3S)-1-(11-14-(tr fI jor met?wl)pyrldln 2-y1l pi pe
ridin-4- ylicarbonyl) gy n- 3-yl I am no} cycl oN nol. M5 (M+1ll) 595. 3.

Exanple 88 '5 o

6-(1-Hydroxy-4-{[(35)-1-({1-[4-(triflucromethyl)pyridin-2-yl]piperidin-4-
yl}earbonyl)pyrrolidin-3-ylJamino}cyclohexyl)-N-methyinicotinamide. MS (M-+H) 575.3.

wh

Example 93
H
N, 0
HO. CN
=z NYN
N. =

10 1-(5-Pyrimidin-2-ylpyridin-2-yI)-4-{[(35)-1-({1-[4-(trifluoromethyl)pyrimidin-2-
yl|piperidin-4-yl}carbonyl)pyrrolidin-3-yiJamino}cyclehexanol. MS (M+H) 597 4.

Example 94

- H
NS -
HO O H;\NQ
= N
CF3

1-(5-Pyrimidin-2-ylpyridin-2-yl)-4-{[(38)-1-({1-[6-(trifluoromethyl)pyridin-2-
yl]pyrrolidin-3-yl}carbonyl)pyrrolidin-3-ylJamino}cyclohexanel. MS (M+F) 582.2.

20 Example 95
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I
-(3,4LBi pyridin-6-y1)-4-11(3S)-1-({1-14-(trifluoronet hyppyridin-2-yll piperid
i n-4- yl }carbonyl)pyrrolidin-3-yllam no}cycl ohexanol. M (MtH) 595. 3.
20Exanpl e 860 206/08605/ 060665PCT/ U32004/ 042321 PCT/US2004/042321

1- (5- Met hoxypyri din-2-yl)-4-{f
(3S)-1-({1-[4-(tri|Iuoronethyppyri@in-2-yb]piperidin-4-

yl'i carbonyl)pyrrolidin-3-yllanmnoldlycl ohegxanol . N&.(MrH) 548.2. 5 Exanple 99
101- 5-(1VI et hoxynet hyl) pyriHd E;EN CF;
in-2-y1]-4-11(35)-1-({1-[ uor t hyl i Oy 2-

yl ] pi peridin-4-ylicarbonyl )pkrrolidin-3-yliam no}cycl ohexanol. M (MtH)
562. 2. Exanple 91 0

1-(5-Pyrimidin-2-ylpyridin-2-y})-4-{[(3S)-1-({1-[5-(trifluoromethyl)pyridin-2-
yl|pyrrolidin-3-yl}carbonyl)pyrrolidin-3-ylJamino}cyclohexanol. MS (M+H) 582.3.

Example 96

H
N, i N=
oY O
RS N

CFs

10 1-(5-Pyrimidin-2-ylpyridin-2-yl)-4-{[(35)-1-({1-[4-(trifluoromethyl)pyrimidin-2-
yllpyrrelidin-3-yl}earbonyl)pyrrolidin-3-yljamine}cyclohexanol. MS (M+H) 533.3.

Example 97
H s
NS G |
HO CN N7 cF,
=
N P

15 E;;N

1-(5-Pyrimidin-2-ylpyridin-2-y1)-4-{[(35)-1-({(3R)-1-[4-(trifluoromethyl)pyridin-2-
yl|piperidin-3-yl}carbonyl)pyrrolidin-3-ylJamino}cyclohexanol. MS (M+H) 596.4.

20 Example 98
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6- (1- Hydroxy-4-{[(3S)-1-({144-(trifluoronethyl)pyridin-2-yllpiperidin-4-
Olcarbonyl ) pyrrolidin-3-yliam no}cycl ohexyDni coti nam de. Ms (MtH) 561. 3.
20Exanpl e 92 0

6- 0- Hydr oxywd 24os0&fsys 1- ({ 144- (trifluoromethyl) pyri di n- 2pyiphighddghizehin- 4-
yl} car bonyl ) pyrrolidin-3-yliam no}cycl ohexyl)-N-net hyl ni coti nam de. M5 ( M+H)

575.3. 5 Exanple 93
01-(5-Pyrimdin-2-yl pyridin-2-y1l -4{‘([(38 1- ({1M|fluoronethyl)pyrlmdl
' roth;}\I ﬁ/clohexanctl. VB

n-2- ylipiperidin-4-ylicarbopyl

(MtH) 597.4. Exanple 94 15

1- (5- Pyri midi n- 2-yl pyri di nf 2=§1) ~4-{g3S) - 1- ( 6-(trifluoronethyl)pyridin-2-
beyrroIidin-3-y|icarme¥Q%M;Nolidin-3-y|ianino}cyclohexanol. M5 ( M+H)
582.2. 20Exanple 95 f A

=N

1-(5-Pyrimidin-2-ylpyridin-2-y)-4-{[(35)-1-({(35)-1-[4-(trifluoromethyl)pyridin-2-
yl|piperidin-3-yl}ecarbonyl)pyrrolidin-3-yl]amino}cyclohexanol. MS (M+H) 596.4.

Example 99

Rl 0
.
o J O

= i\CFS
N l/N U

(0 1-(5-Pyrimidin-2-ylpyridin-2-y1)-4-{[(3S)-1-({1-[4-(trifluoromethyl)pyridin-2-
yljazetidin-3-yl}carbonyl)pyrrolidin-3-yljamino}cyclohexanol. MS (M+H) 568.1.

Example 100
Step A

JO
N=
EtO j\(/\
v
CF3

Ethyl 1-[4-(Trifluoromethyl)pyridin-2-yl]-1H-imidazole-4-carboxylate. To a solution of
methyl 1H-imidazole-4-carboxylate (417 mg, 3.3 mmol) in DMF (10 mL) was added sodium
20 hydride (130 mg, 3.3 mmol). After being stir for 1 h at room temperature, 2-chloro-4-
(trifluoromethyl)pyridine (500 mg, 2.8 mmol) was added. The mixture was stirred at 80 °C
overnight. After being cooled fo room temperature, ethyl acetate was added. The solution was

washed with brine several times, dried (MgSO4) and concentrated. Chromatography on silica
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WD 2005/ 060665PCT1U820041042321
1-(5-Pyrimdin-2-yl pyridin-2-y1)-4-{[ (3S)-1-({115-(trifluoronethyl)pyridin-2

- yljpyrrolidin-3-yl}carbonyl)pyrrolidin-3-yllam no}cycl ohexanol .

582. 3. 5 BExwoRbs8ees PCT/US
101- (5- Pyri m di n-2-yl pyri di n-2-y1) - 4-{ R3S) - 1- (11- [ 4- (t ri {1 uor omet hyDpyr i ni di

M) Vi ggyg;&@ggg@@ﬁe%gééz‘z”% IR e e comound (120 ey s v O -
- (5-Pyriggpdi n- 2-yl pyridin-2-y1)-4-{[(3S)-1- ({(3R)-1-[4- (tri |l uoromet hyl ) pyri

din-2- yll pi perid in-3-yl1l) carbonyOQpyrrolidin-3-yllamn ol cycl ohexanol .

(M+H) 596. 4. 20Exanple 98 WD 2005/ 060665PCT/ US2004/ 042321
1-(5-Pyritern']§1i n-2-ylpyridin-2-y1)-4-{[(3S)-1-(g3S)-114-(trifluoronethyl)pyrid
i n-2- ylﬁ p?l peri di n-3-yl | ear bonyl ) pyrrolidin-3-yliam no}cycl ohexanol .

(M+Hy 596. 4. ~

20

25

1-[4-(Trifluoromethyl)pyridin-2-yl]-1H-imidazole-4-carboxylic Acid. To a solution of
methyl 1-[4-(trifluoromethyl)pyridin-2-yl]-1H-imidazole-4-carboxylate (120 mg, 0.44 mmol)
in methanol (2.5 mL) was added a 5 M solution of sodium hydroxide in water (2.5 mL) and
the mixture was stirred at room temperature for 1 h. After removal of methanol under
vacuuim, the resulting solution was acidified with concentrated HCI (pH=5) and concentrated.
The residue was taken up in acetone and insolubles were filtered off. The filtrate was

evaporated to give the title compound (120 mg). MS (M-+H) 258.2.

Step C

O

N=
BocHN: NJ\@N
C‘ TN
CF,

tert-Butyl [(35)-1-({1-[4-(Trifluoromethyl)pyridin-2-yl]-1H-imidazol-4-
yl}carbonyl)pyrrolidin-3-yljcarbamate. To a solution of 1-[4-(trifluoromethyl)pyridin-2-
yl]-1H-imidazole-4-carboxylic acid (120 mg, 0.47 mmol) and tert-butyl (3S)-pyrrolidin-3-
ylcarbamate (87 mg, 0.47 mmol) in DMF (3 mL) was added benzotriazol-1-
yloxytris(dimethylamino)phosphonium hexafluorophosphate (210 mg, 0.47 mmol) followed
by triethylamine (0.20 mL, 1.4 mmol). The reaction was stirred at room temperature
overnight and purified by HPLC to give the title compound. MS (M+H) 426.3.

Step D

112

M5 ( MkH)

\%S3
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5 Exanpl e 99
101-(5-Pyrimdin-2-ylpyridin-2-y1)-4-{R3S)-1-(1114-(trifluoronethylipyridin-
2- yliazetidin-3-ylicarbonyl)pyrrolidin-3-yljam no}cycl ohexanol. M (MH)
568. 1. Exampd 200306t ep A 15 Et hyl PCT/US2004/042321
1-14-(Trifluoromethyl)pyriclin-2-y11-1Hi m dazol e-4-carboxylate. To a
solution of nmethyl 1H-im dazol e-4-carpoxylate (417 nmy, 3.3 mmol) in DVF (10

m.) was added sodi um 20hydri de (130 , 3.3 |). After being stir for 1 h
at room tenperature, 2-chlorqggds ATNI 0 thyl ) pyridine (500 ng, 2.8
mmol ) was added. The m xture was rrecAat C overnight. After being

cooled to roomtenperature, ethyl acetate was ad@#fed. The sol uti on was washed
with brine several times, dried (MgSO4) and concentrated. Chromatography on
silica WD 2005/ 060665PCT/ US2004/ 042321 gel eluting with Et0Ac/ hexanes (1:1)

af f orded 1-g38)-t-[4e(Taomave bindthly O Pridim) 2-y M-tz oT-42¢ fear K66 P pPri@lidin-3-
amine. To a solution of tert-butyl [(35)-1-({1-[4-(trifluoromethyl)pyridin-2-yl]-1H-imidazol-
5 4-yl}carbonyl)pyrrolidin-3-yl]carbamate (120 mg, 0.28 mmol) in methanol (2 mL) was added

a 4.0 M solution of HCl in 1,4-dioxane (3.0 mL). After being stirred for 0.5 h, the solution

was concentrated under vacuum to give the title compound. MS (M+H) 326.2.

StepE

ZT

Q
HO CN’U\/\ N=
=
N
CF3

1-(6-Pyrimidin-2-ylpyridin-3-yI)-4-{[(35)-1-({1-[4-(trifluoromethyl)pyridin-2-yl|-1 H-
imidazol-4-yl}carbonyl)pyrrolidin-3-yl]amino}cyclohexanol. To a solution of (35)-1-({1-

{5  [4-(trifluoromethyl)pyridin-2-yl]-1H-imidazol-4-y1}carbonyl)pyrrolidin-3-amine (50 mg,
0.15 mmol) and 4-hydroxy-4-(6-pyrimidin-2-ylpyridin-3-yl)cyclohexanone (41 mg, (.15
mmol) in methylene chloride (3 mL) was added sodium triacetoxyborohydride (36 mg, 0.17
mmotl) followed by triethylamine (0.086 mL, 0.61 mmol). After being stirred at room
temperature for 2 h, EtOAc (50 mL) was added. The solution was washed with NaHCO; -

20  solution and water, dried (MgSQ,) and concentrated. Purification by HPLC provided two
isomers. MS (M-+H) 579.3 for both isomers.

Example 101

25 Step A
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-14-(Trifluoromet hyl)pyridin-2-y11-111-i m dazol e-4-carboxylic Acid. To a

sol ution of nethyl

144- (trifluoronethyl)pyridin-2-yl1l-1Him dazol e-4-carboxylate (120 ng, O0.44
mol ) 10 i nwoebdsaemss (2. 5 mL) was added a 5 M sol ution qicsedhdsmydydr oxi de
in water (2.5 nL) and the m xture was stirred at roomtenperature for 1 h.
After renoval of nethanol under vaguum the resulting solution was acidified

wi th concentrated HCL(pH=5) and coocgnirated. The residue was taken up in
acetone and insol ubles were flltered\ﬁof The filtrate was evaporated to

give the title conpound (120 ng). 258 2. 15 Step C CF3 20
tert-Butyl [(3S)-1-(0144- (TrlfluororrethyOpyrldl n-2- A- 1Hi m dazol - 4-
yucar bonyQpyrrol i di n-3-yl ] carbamat e. To a solution of

0. 47, ol NPl agrig b gk PP B a4 o7 T 0! a7 ol

in DVF ( 3tr1ﬂh)>rm§1y$)ﬂylﬁd1né)eir&gt24lmolb 1rﬂmet}vi$tl@ﬁé/ﬂﬂ<b1$c(ect6®rﬁﬂbwa§mldm)nphosphon| um

hexafluor phosphate (210 ny, foll owed 25by triethylamne (0.20
nL, 134 ﬁﬁ'art)Pe P0G 28 b Ma%mgla T?f‘é@elas %@ﬂﬁttr%%éwcwe SvERghght and

fiedg D WO
0051 06088ESr P (S oA Y40 1 SRR Fhe Mer M v helcstracili

14{ ( 3S) - mrethplént chloriderdihiaybinpined digani@ phdsgs weteidmied az&JINa4$®ﬂz}nda:anmnyted

Qoyrrolidin-3- amn sol uti-o

(55 1 Eplr e Sl e o S Rts & 1Y s oo -

54-yl }carbonyl ) pyrrolidin-3-yl]carbamte (120 ng, 0.28 mol) in nmethanol (2
m.) was added a 4.0 Msolution of HCl in 1,4-dioxane (3.0 nL). After being
stirrl@d P& B. 5 h, the solution was concentrated under vacuumto give the
title conpound. M5 (M+H) 326. 2.

A
cO P CFy

[4-(Trifluoromethyl)pyridin-2-yljmethyl Acetate. 2-Methyl-4-(trifluoromethyl)pyridine 1-
15  oxide (4.0 g, 22 mmol) was added to acetic anhydride (12 mL) at 120 °C. The mixture was
refluxed for 1 h. To it was carefully added 10 mL of ethanol. Reflux was continued for 10
min, The mixture was poured into ice, neutralized with NaHCQ3, and extracted with Et;0.
The organic layer was dried (MgSOy) and concentrated. Chromatography on silica gel (5:2
hexanes/EtOAc) provided the product (3.4 g) as a brown oil. MS (M+H) 220.1.
20
Step C

N™ ™%

mo M __

CF3

25 [4~(Trifluoromethyl)pyridin-2-yljmethanol. To a solution of [4-(trifluoromethyl)pyridin-2-
yllmethyl acetate (1.0 g, 3.2 mmol) in methanol (10 mL) was added a 1.0 M solution of
sodium hydroxide in water (10 mL). After being stirred at room temperature overnight, the
solution was diluted with 20 mL of water and extracted with EtOAc twice. The combined

organic layers were dried (MgSOq) and concentrated under vacuum. Chromatography on
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Step E 10 1 -(6-Pyrimdin-2-ylpyridin -3-y1)-4-{[(3S)-1-(11-[4-(trillu
oronet hyl )pyrid in-2-yll-1H midazol -4-yl I carbonyQpyrrolidin-3-yn

am no} cycl ohexanol. To a solution of (38)-1-({1-

15[ 4- (trif MRrYHNBBRSSppyri di n-2-yl ] - 1H i mi dazol - 4- yl | car bORgRI0pys4esdii di n- 3- am
ine (50 ng, 0.15 mmol) and

4- hydr oxy:-.4- L din- 2- j1ci -y ) h n Q.15 mol)
' et hotian e SReE Wb Y MUt il U RO RN e e e 56 .
0. 17 moll)MEgM-+6ipaa@s.by tri et hyl am ne (0.086 nL, 0.61 nmol). After being
stirred at roomtenperature for 2 h, EtOAc (50 nL) was added. The sol ution
was washed with NaHCC3 20 solution and water, dried (MgSO4) and

concent kghes. Purification by HPLC provided two isonmers. M5 (MrH) 579.3 for
both isonmers. Exanple 101 25Step A WD 2005/ 060665PCT/ US2004/ 042321
2-Mefhyl -4-(trifluoronethyl)pyridine 1-Oxide. To a solution of 2-nethyl-4-
(trifluoronethyl)pyridine (3.9 24 in methylene chloride (50 nm.) was
added i n- 5chl oroperbenzoic acigiéz 0 1 nmmol). After being stirred at
room tenperature overnight, thg Bed gpywashed with 50 nL of 1 N NaCH
The wat er phase was back-extracted wth nethyl ene chloride. The conbi ned
organi c phases were dried over Na2SO4 and concentrated under vacuumto give

the tithg GMRQMIEetn)ipyfridihd-fiffethoxyt 321G AL Yo a shhS TR 473
{trifluvoromethyl)pyridin-2-ylJmethanol (340 mg, 1.9 mmol) in DMF (10 mL) was added
10 sodtum hydride (150 mg, 3.8 mmol). After being stirred at room temperature for 5 min. 1,1-
dimethylethyl bromoacetate {0.28 mL, 1.9 mmol) was added. Stirring was continued at room
temperature for 1 h. Water (20 mL) was added and the resulting solution was extracted with
EtOAc. The water layer was neutralized to pH=5 with HCI and extracted with EtOAc twice.
The combined organic layers were dried (MgSQ.) and concentrated under vacuum to give the

(5 title compound which was used for the next reaction without purification. MS (M+H) 292.2.

Step E

3

j)J\/ \)N@\
O =
BocHN-uCJN CF

20 tert-Butyl [(35)-1-({[4-(Trifluoromethyl)pyridin-2-ylJmethoxy}acetyl)pyrrolidin-3-
yljcarbamate. To a solution of{ [4-(triftlucromethyl)pyridin-2-ylJmethoxy }acetic acid (450
mg, 1.9 mmol) and tert-butyl (35)-pyrrolidin-3-ylcarbamate (360 mg, 1.9 mmol) in DMF (10
mL) was added benzotriazol-1-yloxytris(dimethylamino)phosphonium hexafluorophosphate
(880 mg, 2.0 mmol) followed by triethylamine {0.80 mL, 5.7 mmotl). After being stirred at

25  room temperature overnight, ethyl acetate was added. The solution was washed with 1 N
NaOH and water. Purification on silica gel column eluting with EtQAc provided the title
compound (300 mg) as a clear oil. MS (M+H) 404.3.

Step F
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[4-(Trifluoronethyl)pyridin-2-yllinethyl Acetate.

2-Methyl -4-(trifluoronmethyl)pyridine 1- 1S oxide (4.0 g, 22 nmol) was added
to acetic anhydride (12 nm.) at 120 C. The mixture was refluxed for 1 h. To
it was careWwalJoys/@wosdsd 10 nl of ethanol. Reflux was contp@pgehoh@zhp M n.
The m xture was poured into ice, neutralized with NaHCO3, and extracted with
Et 20. The organic layer was dried (MySO4) d concentrated. Chronmatography
on silica gel (5:2 hexanes/Et0Ac) p¥ovi d\eﬂN\ﬁE‘F\product (3.4 g) as a brown
oil. M5 (MH) 220.1. 20 Step C Ler O Z

2514- (Trit| uoromet hyl ) pyri did'% y1'1net hanol . T&'& sol ution of
[4-(trifluoronethyl)pyridin-2- nmet hyl acetate (1.0 g, 3.2 nmol) in

rret hanol (10 nmL) was added a 1. 0 M soI uti on of sodium hydroxide in water (10

Af t stirr.e ture ove t he sol ution was
d| I ut ed ﬁ{ll‘ﬁ%(ﬁﬁwoﬂlfeﬂw&p&m 'WBP E{"S‘R%J??W”c?e%o?ﬁ@“‘d‘ahbl ned
organi ¢ drastebsy Wess- dridriflid
Chr omat gghap yyltl)\ﬁ > {{I[an &%&{%}gld&gtﬂ%’ﬂm&%ﬁg&%{? gwrrd{f%ﬁ%lmafforded t he

titlé cotfsabana (53@4mg)0 Ebmﬁloallf@meﬂ@ml (3 W) (s pldetl 2610 M sstlesjpnpf 51 in
HO cOo, ? | | & d. T
sol ﬁtl oﬁF‘gfi g%%le((;g{n?%) #g%%%%@rﬁ I n%ix%}t@ﬁq%ﬁ%l ?%‘B‘FO“ EI’lsl 9 Cn)ma)ll ) in

DVF (10 awhgenwated addbe drachnsto giverthdwyidly ¢otlepo(idd MEgM-+H) 804170l ) . After bei ng
stirred at roomtenperature for 5 mn. 1,1- dinethylethyl bronpacetate (0.28
m., 1.9 mmol) was added. Stirring was continued at roomtenperature for 1 h.
Wat er (ZSQe;FTG) was added and the resulting solution was extracted with EtOAc.
The water | ayer was neutralized to pH=5 with MCl and extracted with Et OAc
twi ce. The conbi ned organic | ayers were died ( ) and concentrated under

vacuumto give the 15t|tIeM% @W\gﬁqréhe next reaction
.2 0 "BocHNi SoF3

w t hout purification

10 @N

1-(5-Pyrimidin-2-ylpyridin-2-y)-4-{[(35)-1-({[4-(trifluoromethyl}pyridin-2-
yljmethoxy}acetyl)pyrrolidin-3-yljJamino}cyclohexanol. To a solution of (35)-1-({[4-

(trifluoromethyl)pyridin-2-yllmethoxy}acetyl)pyrrolidin-3-amine (47 mg, 0.15 mmol) and 4-
(5 hydroxy-4-(5-pyrimidin-2-ylpyridin-2-yl)cyclohexanone (41 mg, 0.15 mmol) in methanol (2
ml.) and isopropanol (2 mL) was added sodium triacetoxyborohydride (36 mg, 0.17 mmol).
After being stirred at room temperature overnight, E{OAc was added. The solution was
washed with NaHCO; solution and water, dried (MgSO,) and concentrated. Purification by
HPLC provided two isomers of the title compound. MS (M+H) 557.2 for both isomers.
20
Example 102

HO, "CNJ\/O CF

3

116



20t ert - Butyl
[(3S)-1-({[4-(Trifluoronethyl)pyridin-2-yl]nethoxy}acetyl)pyrrolidin-3-
ylicarbamate. To a sol ution

of ([ 4- (tri Wazyodeeedsy| ) pyri di n-2-yl ] net hoxyl aceti c aci de¢EBS0mm423219 nmol )
and tert-butyl (38) pyrrolidin 3-yl earbamate (360 ng, 1.9 mmol) in DVF (10

nexal | uof OpteEpRATE Y HaE v Bl ARSI o byl i ne (0. 80 it

5.7 mmol ))hexﬁfl}tnedth@@}mq&ﬁpyffoﬁdam-yﬂm;mepcmm@tmfeeltlevssmﬁdnghtwaset hyl
acetate was added. The sol ution was washed with 1 N NaCH and water.

Puri fi caPcBAed amppnes appdpeouniothst fen Kample 1t MSL@OHED 366vi ded the title
conpound (300 ng) as a clear oil. M5 (M+tH) 404.3. Step F 30 WO

2005/ 060665PCT/ US2004/ 042321 ON N).\,,Or 3
1-({[&-(Trifluoronmethyl)pyridin-2-yl]nethoxylacetyl)pyrrolidin-3-amne. To a
sol ution of tP ) \ _

[(38)-1-({[4 A ; a . . din-3- 5 vyl
Jcarbamate (300 ng, O. 74 mml) mpmtmmN(B rrL) was added a 4.0 Msolution
of MCl in 1,4-dioxane (6 nmL). After being stirred for 0.5 h at room
tenperat ure, Threcapadiiyiafgie noxsl compewnts ohthsdnyention oantagomive SCBRenctipe tit | e

(B pyr Fi g5 S nge s B0 SR £ i frougtoptt oo LS SR oy i -2

yl ] mat hoxgegnacatbel tggpadrinah exkramemﬂgd aba!uﬁnanm} asgay, ollednaniblx asSay, AgadIbutdirgn of

5)-1- r|fluoro met hoxy}.
ool yi) pYFEPT SO G oM estes Befolde seEi gt Biol. Chem,
15hydr ostﬂ(zﬁﬁrsm |1959i|(m99%—)ywﬂ@0/@bzesand'mwbquanone (41 ng, 0.15 nmol)
I n et hanol m.) and isopropanol (2 nL) was added sodium

triacet oxybor bll‘r:},/ldﬂtﬁdel 399, HgCRE pmtelmvmxgh CaAbe @;ﬂclﬂifé‘I qigecombinagdly darived dim
t t OA t h NaHCC3
ey B T S LA I

15 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™Ti, cellular response
function (e.g., stimulation of chemotaxis or inflammatory mediator release by leukocytes),
and the like.

20 In one embodiment, a composition containing a CCR2 protein or variant thereof is
maintained under conditions suitable for binding. The CCR2 receptor is contacted with a
compound to be tested, and binding is detected or measured.

In alternate embodiments, the assay is a cell-based assay and cells are used which are
stably or transiently transfected with a vector or expression cassette having a nucleic acid

25 sequence which encodes the CCR2 receptor. The cells are maintained under conditions
appropriate for expression of the receptor and are contacted with an agent under conditions
appropriate for binding to oceur. Binding can be detected using standard techniques. For
example, the extent of binding can be determined relative to a suitable control. Also, a
cellular fraction, such as a membrane fraction, containing the receptor can be used in lieu of

30 whole cells.

Detection of binding or complex formation can be detected directly or indirectly. For
example, the agent can be labeled with a suitable label (e.g., fluorescent label, label, isotope

label, enzyme label, and the like) and binding can be determined by detection of the label.
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HPLC provided two isonmers of the title compound. M5 (M+H) 557.2 for both

i soners. 20 Exanple 102 WO 2005/ 060665PCT/ 1JS2004/ 042321
1-(5-Pyrimdin-2-ylpyridin-2-A-4-{[(3S)-1-(1[4-(trifl uoronet hyD2-

phenyl | met hwoypeszmbesppyr r ol i di n- 3- Al ami no} cycl ohexanol . ddeudhdd@25pMpound
was prepared in a manner anal ogous to that for Exanple 101. Ms (M+H) 556. 3.
5 PHARMﬁngU'P CA&/ APPLI CATI Q\Iﬁ OF THE COVPOUNDS OF , THE | NVENTI ON _The

capaci t y>SEeRBUQLRTPEEY My BAES cajt be dseesis Ry fompstition onskispipsrment swdies. f unct i on
can be defigrHIRRAYSIMGr AligdHdl8BLemp&i&en (e. 9., high through-put assay).
For exanpl e, an 10agent can be tested in an extracellular acidification
assay, cal ci ubhefQQBZ amgagapist 4dtiyiiy df lestndents(eas.ahy 3-oyclosiotmiinogysrotidivay ( see,

for exanpl e ssel gesser et.al.. J. Biol. Che 273(25).;,.15687- 15692 (1998);
V0 00/ 0oeoul ISR By ipvetisl i tegrociied 2) he SRS SRIesTRRR B oh Lan
be i sol ategelredrfor 3036 MbibiadH ([¥sodeluky)@dsiesifid VasHiNdinGEcepRS bﬁlﬁidg%@ﬁslws %Jcm%
propertyy,sactivity or functional charateristic of a mammalian 15

protein. fﬂ@e?ﬂé‘é&?ﬂca%‘i&?ﬂ@raﬂ? Perphepd Bloodi Menanyc!lpardsdls (RBYICS) prepprecexanpl e, a
| i gand L nhihi [ Ik : Y . | LR a mammal i an
G prot eiofFﬁ{,)Ih ?E‘gﬁép%ﬁno l?é’gji% ngn %lgg%éq{éﬁ%écétﬁ(f:'%gté%@%%c\{ﬁgg@gggsent ration of
cyt osol i mefrably dedined asth¢ ©adlibjindomg (b.gl, &rtalcemponidlerS) miats thangrespgcificst i mul ati on

of chenmpt,axi s.or infla f or, di at or rel ease by ) eukocytes), and the |ike.
201 1 enebiEhng Mnetnbline Bt adTi L Bh epiiian oo eSO brihd Bt | mo
t her gof dfexfami mlagdmom%@@{or@cgj,mpqr)_s suitabl e for binding. The CCR2

receptor is contacted with a conpound to be tested, and binding is detected
or measur ed. The human PBMCs described above can be used in a suitable binding assay. For

example, 200,000 to 500,000 cells can be incubated with 0.1 to 0.2 nM "**I-labeled MCP-1,

with or without unlabeled competitor (10nM MCP-1) or various concentrations of

compounds 1o be tested. '*I-labeled MCP-1, can be prepared by suitable methods or

15 purchased from commercial vendors (Perkin Elmer, Boston MA), The binding reactions can
be performed in 50 to 250 pl of a binding buffer consisting of 1M HEPES pH 7.2, and 0.1%
BSA (bovine serum albumin)}, for 30 min at room temperature. The 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

20 (PBS). The filters can be rinsed with approximately 600 pl of binding buffer containing 0.5
M NaCl or PBS, then dried, and the amount of bound radioactivity can be determined by
counting on a Gamma Counter (Perkin Elmer).

The capacity of compounds to antagonize CCR2 function can also be determined in a

leukocyte chemotaxis assay using suitable cells. Suitable cells include, for example, cell

25 lines, recombinant cells or isolated cells which express CCR2 and undergo CCR2 ligand-
induced (e.g., MCP-1) chemotaxis. The assay in use, utilizes human peripheral blood
mononuclear cells, in a modified Boyden Chamber (Neuro Probe). 500,000 cells in serum
free DMEM media (In Vitrogen) are incubated with or without the inhibitors and warmed to
37°C. The chemotaxis chamber (Neuro Probe) is also prewarmed. 400ul of warmed 10nM

30 MCP-1 is added to the bottom chamber in all wells expect the negative control which has
DMEM added. An 8 micron membrane filter (Neuro Probe) is place on top and the chamber
lid is closed. Cells are then added to the holes in the chamber lid which are associated with

the chamber wells below the filter membrane, The whole chamber is incubated at 37°C, 5%

118



In alternate enbodi nents, the assay is a cell-based assay and cells are used
which are stably or transiently transfected with a vector or expression
cassette having a nucleic acid 25sequence whi ch encodes the CCR2 receptor.
The cel | s a@200%bavs6si ned under conditions appropriate fecresmogssinn of the
receptor and are contacted with an agent under conditions appropriate for

bi ndi ng t cur. .Bi ndi can be detected in tandard techni s. For
exanpl e, (?%g?oer;p Shputst: ’@I%ncgﬁ%%reglgﬂ AR Oépﬁﬁ?enc‘gan%reépgf)}’%d’t%ﬂ%eg@&f abl e
control . Ahf8prentovee! Thd @p of haGHIicOR waShtd!B @fesavifEPBS anetht bagdrh @eft cont ai ni ng
the receptor can he used in |ieu of 30whole. cells. Det ecti on of

bi ndi ng ot"USRss- ebbefthierigiairaliicd apd gaingbvitk thaighyCpisesasipin(Sigmali FERIN4® For
npl e, - i - _
exanpl e ctolflﬁeéigg Hﬁch&BFPeTbelil@x%ghtﬁ% cmlgra RIS e%rggmt lﬁagi(??%g Aoflt o0 %ulbinr%a&f escent

| abel , | abe otope Ta , enzyne | abel, and I ng can be
det er i neldorvyll denexc tAmagonist pdtenclyabebe detdd@iRA0y/OGHEHIPET hiWBSREO4 LANR30 1

Specific and/or conppetitive binding,can be. assessed by conpeti.tion or

di spl acerfﬂ'rgfatﬁod_g? g@t,Oﬂh%‘}aﬂg’%w%‘é%@b&&@W EHRBGIISY, g6 D nB‘?i of6iHSet it or .
The CCR2 aublehedthis to M6 bbitdh ¥hhbek @SHMICRIEMnSrol Relts. . t he _ _
3-cycl oakyl am nopyrrolidine conpounds of forrmula | or Il of the invention)

can be report edhegsthe hiadinglabssy pentosebisaest thetcommpownds gfi thedgesedrinsoten kebi t i on

| C50 val A el . ‘ A )
ot -1 abatad gl ALY bt b EsdortRE, Bf et A3 S Mool o
(PBMCr) phepaegibnfhaoaiGior sialthdwangrofwhalte tb oot 3000a(nd®nsi ty gr adi ent

centrifugation. Specific binding is preferably defined as the total binding
(e.g., total cpmon filters) mnus the non-specific binding. Non-specific

binding i s defd hrehoB%F ‘iﬂlﬁuﬁﬂﬁ’%ﬁ@tivﬁif I{)/g%mie;rﬁd}diﬁe t‘éé‘épfi_rﬁrtec%%p'ﬁ@ing E%ntﬂfti%%%ﬁﬁe 100f

excess unl abel ed conpetitor (e.g. uman MCs descri bed

above carchbmokisededepton withia edshpoubi ofl iclagm aSkamokireoreceptenspd avhichoibe PEaento

500, 000 | | . i b i 0, . 51+ - ith
or ut ¢ nocepaPEBoyG i) Bpae thel Bictink chnfii; Mikfe 1l 835 Sfodieds, o
Tt ot or - 1S el o comiErcLal vandor s (Dar k. e - Bbt o My
t hods or ur.c : ,
?ﬁe bi ndieﬁf@mPEaEQ@%hscgg% %%r@gp‘ﬁeg%ﬁ?’ 5(88%%) §£§g‘7pla“af Egﬁ& ndt R§T6uf f er
consi sti r@n&ﬁirﬂ%#ﬁﬁgghﬂi}%%n%ir%%?ﬁr Qs Eer35An( S @ﬁb&ﬁﬁl‘éﬁﬂs,a't}ﬁuéﬂegu)okinfeor 30

mm at room t enper at ure. 'ng reactions can be term nated d%/l
har vest i ngedphie isn€idRSanknssame ¢nalpridgmérnits, ttheathenrokirer rocaptorhindssantliop erodblakaser s

(Perkin E‘%’ﬁﬁhgﬂh‘?gg@?n be presoaked in 0.3% pol yet hyl enei m ne or Phosphate

Buf f er ed The filters can be rinsed with approxi mately 600 pl

of bindi ng bufAsesedOidréihNthe Gefth ScoMtdand” RferPBSthet hidtipind togekheraafl iddiatednount
of bound radi oacti vi té can be determ ned by counting on a Gamma Count er
F:)

(Per ki n ENe#Hgs In k& WHPALT4Y oD FAMESHTHER. Ter aniRlfoniortacteiahg (B SR can
al so be detidTgth Edinpbund of the invention includes the administration of a compound of the
present invention to an individual or patient, such as a human, having a chemokine receptor,
as well as, for example, introducing a compound of the invention into a sample containing a
25 cellular or purified preparation containing the chemokine receptor.

The compounds of the invention can be selective. By “selective” is meant that a
compound binds to or inhibits a chemokine receptor with greater affinity or potency,
respectively, compared to at least one other chemokine receptor, or preferably compared to
all other chemokine receptors of the same class (e.g., all othe CC-type receptors). In some

30  embodiments, the compounds of the invention have binding or inhibition selectivity for
CCR2 or CCRS over any other chemokine receptor. Selectivity can be at least about 10-fold,
at least about 20-fold, at least about 50-fold, at least about 100-fold, at least about 200-fold, at
least about 500-fold or at least about 1000-fold. Binding affinity and inhibitor potency can be
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| eukocyt e chenotaxi s assay using suitable cells. Suitable cells include, for
exanpl e, cell 25lines, reconbinant cells or isolated cells which express
CCR2 and undergo CCR2 |igand- induced (e.g., MCP-1) chenptaxis. The assay in

use, utilize® Jesmoseperi pheral bl ood nmononucl ear cells, | i.f4,2d Boyden
Chanber (Neuro Probe). 500,000 cells in serumfree DIVEMI%I?SaZH%ﬁ%E\Z}?trogen)
are incubated with or without the inhibitors and warmed to 37C. The

chenpt axPessa aesordipaouPwimrmtikgdsiin thg lagosush eneacatsling ta g8 assays pweridedd 1 OnM 30
MCP- 1 iq]\gﬁn#@qed to the bottomchanber in all wells expect the negative
control Ich has DVEM added. An 8 m cron nenbrane filter (Neuro Probe) is

pl ace on top Thaacpredest oivembvar fukthel providen srthod Cof Insathigea tchaﬂoldﬁld@ﬂ:e?t@r—t he
holes in the chanber ligis&ﬁi ch are, ssdoq%Laet ed with the chamber wells bel ow

the fil tEYHEFLFASC FreiSHEN & CRalMFRICRS (5-festitntl bt admaistasyg tpohe
2005/506QpE0RGE1 1SR P 44?2 drebtflenf Qr g@gigﬁﬂéﬂ?ltrl])g%?fe%m Elﬁbtluﬁl §1‘r BodehE g

aspirated off, the chanber |id opened, Ilter gent renoved. The

top of tdeeEppind efthe praserlinengon prephuimapeurBs camgositien BeraoBmA ehehmkine
unt ouched,. The filter,.i i.r.dried and stai,ned with Wi Geinsa_stain
(Si gma) ‘.srg(if"P fOP %FSS Clg%reg désc?gsr??c & 1%%&11%”1 & chsbegspey fdls?%i 3 ﬂrecéoé'fift\?g%ﬁr}f N s serve

as backdnditeedy Hinkkdao exprafiidnaditaevibf sfale eelnokik weptoAnhagienbRine pREROBEY can be
det er m ned (%é ccgnpari ng.the nunber of cell that mg_r ate to the bottom
chanber #3pcipiad discips ¢ Asoringnde adisass: disordenor spadiigRivat can be graventgghi ch

m gr gt e hRiibh&kdPst LaRy ‘Bparﬂaﬁﬁatihgtchﬁélgim? %&E@B} %%Qﬁétk's ‘A chemokine YERoLNE

bi ndi ng. assay protocol s used, e conpounds e present 1 nvention have
| C50 i n asdveiatedrijeats canFaher ciletany diseast, G8Bddrmvconditorcthenivtcharhgcr@sdays t he

conpounds ,of ..10t he invention have IC50's in the, ran of abput 1to about
3000 ( nty naine b AR RERIRHE ot £ HgeSon il Pt S rraBRRiE Bight o
conpr i silaGogRNEA6diMentS,athe hbB@BEKE tecch@eaibeiateM diftade &OHPOCRS aBbcialedl M
Chenoki ne receptors to which the present conpounds bind and/ or nodul ate

i ncl ude dissgseshendiVeinfestieibt or. I n sone enbodi ments, 15 the chenoki ne
recept or bel : am » Gl | 9 ' i for
cxardl o, Oort e Brbifngfemh AL RS "B SRER AR RS Sl

enbodi manimsa), indledich erminiate preéodpy arice, stCORRr rodents, oahbite dogslicawvane, t he
chenokine receptor is CCR5. In sone enbodi nents, .the chenoki receptor

bi nds. aralbr B EFeSr BUTH RO oAby MIpAS: JEGoRBr BrA o Fhe torm
" cont actihn@tiod 8fnSieadinthiithed &Y 4 AGnRA, sededshafunh, bundicaiesk sdreidngfalkn an in
vitro systemor an in vivo system For exanple, "contacti % t he chenoki ne

r ecept orsugh asienanineniponasd obFetetinary Heasentong i fnestieanimhls (B8nPPESsSEFRANGN of a
Corr%unqhé)fikeg}ﬁmp%rﬁﬁlﬁ{%.t(e.gpym El%@?,tp?%saﬂoﬂs ding tﬂé"ﬁi(el)glﬁd %B#a‘t:d?gf anifldh as a
a NOKih , s, for exanple,

hunmehn, havin che recépto S welf a I ntroducing a
conpounde.gf, rdif)eniten geintd pigs,iand thedikspiht mamand aeatednig the @bthedd ofler or purifi ed

prepar at.i on_.cont ai ni ng the chenoki,ne, recept or.. The conpounds. of the
vent | GhGBHRT Be TRmBt ol of BTG of ber pai lon et teoRe S eRBRBBUIY bi nds ¢ o
or i nhi hi §&ired. cihe MRl eI RRAR RfenWd B cBERMa8 artdpbhidnt (¥ gQ inttSNCY .
respectively, conpared to at |east one_ other chenokine receptor,

pr ef er atsynisanpsatiad antegordsm ansioreartisheapisi &n jaseqmbadinats, pwep@@#teogtilas s
the Tohyatvr et BTk R P b AR RREIE. S 0 or RS over
any other chémtkipnsentapefication, Sed teot i‘thetyeutiasllyhedfeativd @ammnt’abems the0- f ol d, at
esst st 20 P heiel SO 50, 0L, oL eaRt obou 00 faL, ol
Bi ndi ng sgétkh NrfiMalan HumBiibat & BEinp 96 RAEYyY hdResBfcher, veterinarian, medical doctor

or other clinician. -

30 The compounds of the invention are administered in therapeuticly effective amounts

to treat a disease for example such as rheumatoid arthritis. A therapeutically effective amount

of a compound is that amount which results in the inhibition of one or more of the processes

mediated by the binding of a chemokine to a receptor such as CCR2 in a subject with a

disease associated with aberrant leukocyte recruitment and/or activation, Typical examples of
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WD 2005/ 060665PCT/ US2004/ 042321 neasured according to routine nmethods in the
art, such as according to the assays provi ded herein. The present

i nvention further provides nethods of treating a chenoki ne

recept or - ay@iosb@essdi sease or disorder in an individuabct/esmodoq@ahi ent) by
admnistering to the 5 individual in need of such treatnment a

t herapeutjcally eff.ective anmunt. or. dose of conmpound of the present

| nvent i ort6f Pietee e Fr e stpplie REer aslvaBe Retiieabipriees B e

recept or - @acathaseet idiraensier fatalcneh (CE" |2 dhieaskaseifppsidfimaitogondi tion
that is directly or indirectly linked to expression or activity of the
chenoki nempdidesst diernativelie atherdpautica e plifestive ampent 9f 8 gorapausd dethe §weniis o i ncl ude
any dise e . iti . iofat ed, or
U ed by Odag il adesaBbrbicAlle Wl YRR UPERUE R AT Wi

r eceptsor -ragswin it ecventemader g decréage tnhibe symupbmwe essaciyted ivitbasliscasddi sor der or

condition that is..characterized by.binding of .an infectious agent such as a
virus or %?f"?péqte‘fp‘?’%li %eﬁa{?ﬁlf’wo ytﬁ_ﬁﬁ?ﬁﬂ%eﬁ‘_ga Cg%re@ﬁ?‘()aln.on'l n some enbodi nents, the
chenoki ne r eceidMionabdifabadtod dorbits@a SEhirbarforGER? s@e 8 Whathadn 8k GeAsSEwBbCh as
H V infection. 15As used herein, the term"individual" or "patient," used
i nt er chanfebwibjtors ef mpdulaters oA gheapkingl recepios fungtiomolfhernypriionpmelude.a! e ni ce,
rats, ot : ! ' : ' s, or
pri mat es %H&%rrgg §n|§1rae er%’%?@ aﬁegggHg’.gﬁpfi%ndic\ghrrg@%%?CE)#ﬁlghrggb?Iﬁ@%?%ﬁgc an be
adm nist edisdsdsauech aymsthmla, alkugddridqstia hippmsensitivity lvegdisadssg hpperankharvityranmal s
such as an animal in need of veterinary treatnent, e.q,, donestic animals
Cocg. - dogeamants copgpnan o, Walswadomen soserylic eREo eHEen. bl gs,
horses, angMdhe siidiGhe, ARFdnlcARINSHIY prROMOBIR cbfndbhilic Adchiis (B £ Shulidiea pi gs,
and the like). e manmal treated in the nmethods of the invention is a
manmal , nRndroge), fdelart detype hynersnsivg b insarstoial bing disessek{IhP) fees dgtopithisct i vity i s
desired. T r u i i.s, 1.0t : nism(e.dg.,
i nhi bi ti ovnlﬁﬁ,%‘)%%%ﬁ}’%?nﬂ Aﬁ?r‘?%ﬁ?"%ﬁ?%%‘%ﬁ%ﬂh“%ﬁ&%@ﬁﬁ%}é?ﬁ%‘ﬂg?a Bi'sm 10 sone
enbodisrendrgtheimoRn Lanttglosihig sfed Yy egentic sdtaresis,iSuprar'sssyadioagopulah gos(ts. 9. |
i nhi bitors), of chem)ks_ne recept qrg% In the present sp%ﬁi fjcation, the
t erm " t het ASEALPR YIS R )k Femc Apaphyfrisr hy pRISERSTIVINGICSPRAGTH dI8 atleraies (g -ect
conmpound i hakicihd, beHaioShdrins 1o Pdph ML gif by dARFMC Ale b ARARESRoPEr @ L1 SSue,
system aniri@mall(:.1 or eurz}gnﬁtrﬂ?ai} (i)s. 0%ei ngl_ﬁgaogulgh){l by t_hé‘3 resea%bgh%r, _
vet er i nardoataminasetl wyitophon,tingectoting tlgrgies; lavivinsinane digATdsesuch apthgnaeionf t he
invention are adm.nistered in.therapeuticly effecti.ve ampunts to.treat a
di sease rEP G e S R AR Syvvie Ton S iems P Budschdlyq |
ef f ectd vepraviByinenidé omseCAiaiddsng omsrul dh@phr¥PALISimtkling Bhyr€igitisf Behicey stdiw@ase;
inhibition of one or nore of the processes nedi ated by the binding of a
chenoki ne2rdf rejectian £pg- ol tegegiangatio lydingallogrftagiectign g giathygandesassoci at ed
wi th abergante hEUKACHES bhREY dlich B MNucR A Qb fisk A8 hidPhlceriiRi Gftlis;exanpl es of
WD 2005/ 0%%%6655%% USZ(%)r84/ 042d§§21 such pr o@erslses i ncl:1 ude " %uk%cff’e m gration,
i nt egri n spondwearthoypathies pseliradermi; peomasdmcludinghiecationediated ptoriesis)eind
intracel l.ular. free,calci umiCa24§i ar%(%l. ranul e relqeasei. of ﬁroi ng | ammat ory
medi at or sTUAPPAPRAIGRAOSES S 1P JSURARUSACEg % AR GETRAUR A ISTES £OUECE o rmound
i's thg quiphhts, GEdaHd: ghchitisqe ], a¥Rotzi SIS ShithRdut, ABd BPRehs ti GV B¢ulitis),
prophyl actic effect, such as an ampunt which 5results in the prevention of
or a decrsigaphilic myasids, gonivnphilisdassutisn caneernvifh lgukpexrie dxfdtraionyfithe ki o t h
aberrant i j g&ﬂt‘ przLalel RYASY! ¢ Iobd i seases
or condi t‘%rg%pg?&ﬁc&ﬁ%%ﬁrs?f tcot lec?ngé pgg{cggﬁ%?fﬁé g{gﬁmg}g otr?'l ggﬁ%&%\n&t@ﬁé 1:t}ﬁﬂe
i nhi bi t orighibitedwrdibcatcated, infludihg oknot éimited ép reperfhsioc infuop, atieroshkerdsisvent i on,
i nclude, but are not Jimted to. inflanmmt.or r allergic diseases and
condi ti 0n“§§ ea0s1s) %Faﬁawgheplgi}sog?gl%?la{lvagﬁ:ifseFgf)%me-Ynd%cedatoxu:ltyg te.g., septic s%ogk,
30 endotoxic shock), polymyositis, dermatomyositis.
In some embodiments, the chemokine receptor-associated diseases, disorders and
conditions include inflammation and inflammatory diseases, immune disorders, cancer, and
viral infections. Example inflammatory diseases include diseases having an inflammatory

component such as asthma, allergic rhinitis, restenosis, atherosclerosis, multiple sclerosis,
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t odi seases such as asthma, allergic rhinitis, hypersensitivity |ung

di seases, hypersensitivity pneunonitis, eosinophilic cellulitis (e.qg.,

Wl |l's syndronme), eosinophilic pneunonias (e.g., Loeffler's syndrone,
chroni c eosWaeMAIobices pneunoni a), eosi nophilic fasciitis pcgageosSivghiman’ s
syndrone), del ayed- type hypersensitivity, interstitial |ung diseases (ILD)
(e.g i nary. .fibrosis rol aSSOCIated w th rheurnatoid
arthr|t5§$ﬁ§§%$% %%ﬁh?ciﬁg #VPWEHEF%@&nggﬁﬁVFﬁéFwapgBﬁﬁﬁy¥|t|s systenmic
scl eros Il@per@nﬁlﬂffﬁﬁp&uﬁl}bﬂiﬂs Qdeinopraliyy paeQfiiohia$, d@fayétﬁ yPBh?ﬁ&‘&ﬁhhh%) SySt emc
anaphyl axi s or FF\éFersensleLé%res ponses, drug ergi es

peni ci | RFAM2GBl éiéwt&tilﬁf’@;e (I (erﬁaspﬁliopﬂtbmrwh‘lll@aé/ félgmm @ﬁéLla'a@ow@teti he

i ngesti t oi nmune
R A e Rk

scl eb osmslcrosw,sﬁjegmﬁs synpmeepcylyﬂngomthmmlermamagdshﬂmiege dlRoidansi(s.¢., jetivigini | e onset
di abet es; 8| oner hritis LlOl nune th r o] dlt"}Bﬁlla liehﬁcj%tl di sease;
graft r&f¥ a{lqggrher? n ¢ Or‘?lﬂaltnre%% YR ity lieﬁ‘% G 15k % rejection or
graft - venmuse Jﬂ@cﬁﬁerﬁi iRfde ?heuhﬁfd@ﬁﬁlﬁftﬁ@éoﬁ&%ﬂhmé Q9§i8fic 1gplsh as CGrohn’s

di sease and ul cerative colitis; spondyl oarthropathles scl er oder ng,;

psor i asEEtiEmitdsus imygsignie grav lsnéldb?éﬁse{dgpﬂb’ﬁmémm?t Chﬁhﬁtﬂrv‘h frisahmeesistapceder mat oses
such as %%C%B@%lh&g §nto%xﬁ§r§€athll'o?(¥1 D otgeag ransp aé% Febd[ctl%l W&fu%&%taglﬁgr%

25der rralgltls caria, vasc ﬁs, and

hypensemﬁtdtuokllaﬁd/grﬁﬁ%tshs-hos.’-)hseﬁesizmme barmemmudelcamccmdﬁl@s)lheisic fasciitis,;
cancers with | eukocyte infiltration of the skin or organs. Qher di seases or

condi t i 6HE® RVARNCANGR E‘PIQB}YSIOP}WPQ%{]‘&‘@“ F"@s‘}li‘érﬁ%tégzeélrbéf 1pféltr5%oq ¢fhi bi t ed
can be ueRbRehes (1] tURbPSsoditEd MBEroptalibd %Ms@ inth BRSS:E WS i Asddisehes,

atherosclerosis, "réstenosis, certain Hematol ogic malignancies,
cyt oki nEximplacael lnfwﬁlmstll}c]!(@fﬁ\/ ingepwn-c shock, 30endot OXI C shock)
Ki ne

pol ynmyosi ti So er mat Q the ch

Fecopt o - ass08f & BB phargegsyica Je08Re S IOCRS S R o,
and 1 nf eTanmia0dry agdn$s a8 Mtnosupprinentslichan SEspeutiad &arbe u@étﬁm\bbﬂl@inatldﬁf ections.
Exanpl e i nf | ammat Oggsto%l seases | nclude diseases having an inflammtory
conpone Htithdbrgpngou %, Presenidpygrsion [r dfeatment @fééltf@ﬁb@? EcepionssRsddiedr osi s,

mul ti pl ﬁls&%lese'fiﬁﬁfd%rs oa%d?@&é/ %@Q&E @%{ g@%ﬁ@%&%ﬂm gewﬁ?céﬂéguﬁ&%e

ul cerative cdlitis, hypersensitivity I Seases, neuropathic pain,

hyper sensinglewdosage rb‘tpmu oD thietagents msheradmmlmrcd pmedtameously or shghenpiely as/pe

hyper sensitiv sthma, interstitial lung disease (ILD) (e.g., idiopathic
pul mna?‘i?afaiteoﬁll%é s’amésr | LD associated with rheunatoid arthritis, systenic

| upug eryt he@at esssre aa@llﬁyshﬂ@hmwmadwgeﬁts Such 3y, Foiee¥afiples S tBvies la@ents'ﬂ ogren's
syndrone, polymnmyositis or dermat og}/om tis), eye disorders (e retinal
€

neur ode§BiRoAISE AH-INIHEREPTALCHEARISOR IMARIOs BRATEssanteea by uS%ﬁdé§Pg*§?ma&?fd t he
i ke. heecdngﬂw% o‘%‘t&gﬁrgs%ﬁﬁ béﬁ%ﬁ'ﬁo‘%t{th%ﬂ%fCUhgmai&lh@HcE;stépas s&é@t' c

arthritis, syst l'upus eryt ematosus nyastenra gravis, etes (e.qg.,
juveni | d:se&sssgthsdrdatseirest)dltloms’fﬂa agemtesaxsﬁeamn'fbmegIvnﬁﬁhaubmmpmm;nausds aut oi nrune
raft i0Orejection and

CER RN RS T T R

25  separate dosage forms.

Suitable antiviral agents contemplated for use in combination with the compounds of
the present invention can comprise nucleoside and nucleotide reverse transcriptase inhibitors
(NRTIs), non-nucleoside reverse transcriptase inhibitors (NNRTIs), protease inhibitors and
other antiviral drugs.

30 Example suitable NRTIs include zidovudine (AZT); didanosine (ddl); zalcitabine
(ddC); stavudine {d4T); lamivudine (3TC); abacavir (1592U89); adefovir dipivoxil
[bis(POM)-PMEA]; lobucavir (BMS-180194); BCH-10652; emitricitabine [(-)-FTC]; beta-L-
FD4 (also called beta-L-D4C and named beta-L-2', 3'-dicleoxy-5-fluoro-cytidene); DAPD, ((-
)-beta-D-2,6,-diamino-purine dioxolane); and lodenosine (FddA).
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cancer, ovarian cancer, nultiple nmyeloma and the |ike that are characterized
by infiltration of nmacrophages (e.g., tunor associ ated nacrophages, TAMs)
into tunors or diseased tissues. Exanple viral infections include HV

i nfection. One or nore additional pharnmaceutical agents such as, for

exanpl e, amO MOFI@eS anti- 15i nfl anmatory agents, | MUNPSTIURNEEGRAIH S,

chenot herapeutics can be used in combination with the conpounds of the

present invent t. Ki o i dj.seases,
di sorders or cigﬁgcatl Q%tr?ﬁsjre he g’”écn dse ng'g{r;l@ e org(IC de@ﬁra? R e%ﬁﬁggétnjt
conpounds 96 nsz;; eﬁavngﬂlze(DMB-QQE) PDITLm4217[21 tAIE-I&%rMKCOHQ (b@etﬂ@h}h’ﬁbtﬁ&l@—b’é{d-

si mul t aneou uential |y ar at e, dosage_for
addi ti onal“egﬁgﬁ‘ éﬁ{?ﬁﬁ'& We%bﬁggfﬁgﬁ) %‘m‘ﬁb?ed%hﬁp‘éﬁﬁfafw er%m%ent s,
anti bodi egys4aMf dgigf | ammat ory agents, and/or inmunosuppressants can be used

in conmbination wth the conpounds of the present invention for treatnent of
chenokbne rec eﬁymal sy kblsirmtteate dildlEtseincludé s\grideyis (R 3 8% tritoreyir (ABd- agent s

can be co ent ds in a gsage or the
agents ca g&mlr W%%@g W‘EM%W“W‘%&ZQ%&HH %?&%]ar ate
dosage foEﬂEBL?S) DMP- 45®;|BMg1232m| MBTAB78agRIUK G-1c5a0t enpl ated for use in
conbi nation with the conpounds of the present .invention can conprise

nucl eosi de andoﬂ’ﬁbqlfé’b’trﬁldéelﬂté!}’é#@é hyqraxarea, ghadun, Ihtd, i droeniafyse and
non- nucl e nscriptase inhibitors (NNRTls), protease
i nhi bi tor g%aﬁj'g P&&%‘gr&%glr}tk?& ral drugs. 30Exanple suitable NRTIs include
zi dovudi ne ( AZm)spmeictidndisicns, {rdiihjlammalocy ¢rcnaigesiq aigbBls;costeaplattidifer sd4T) ;

| am vudi ne 3TC avir (15921189): efovir di | voxil_.[bis
| obucavi r °§ 0‘1@45 (““I‘g%%fgﬁ é’ﬁ??ﬁ“&’?‘f‘%lcﬁ% ‘[Tgr}SEFf?Efxm?i"t %/P‘LFD4 (al so
cal | ed bebﬁaﬂea%tampd@gaﬁsebiﬁh@nbr&ch aﬁanlﬂhlﬁitm lgm LatonQ; gyti dene) ; DAPD

((- )-beta-D 2,6, -di am no- puri ne di oxol ane) enosi ne (FddA) .
2005/ 0606 65Oy LsmaEGBibugrsRgh as a cyclopyygesase- %luhnba@l, en NrgRtppksinjigubited éUCh

el £ 2Pt o bR T i) AK N AR ey MRBAEPYS oo P VR 200)

nmet hyliget hyi the GyripBoy himd thc),-a(nznxt(eidﬂ;ia’s kiitiipflammbiry apedi, onegytolamd
(+)-calanol i de A % 754 and E’ 5Typi cal. suitabl e protease inhibitors
i ncl ude saltmr%ﬁaes ot ety 5L 107 PHRIRTT IS PECEREPPRGIn PRI OISR R 639) ;
nel fnavi r zbA%y éﬁoferﬁmabﬁl@ﬁqﬁélh l{e&ﬂf&l\d@ﬁorplhﬁé inBFekén, pRMRER A firoxicaklVE- 450;
BM5- 2322623, AB 78; and her antiviral agents include
hydr oxyur aroidai tralgesic rsufantangl, S'llll_m!ﬂ@,, F%éﬁpeﬁﬂdéﬁ@éwaﬁmﬂﬂr@stbm@%] ect

No. 11607, 4010, SR 1 ARATIBAN B5in A0l AL R TIRIAEN 0Pl ROALGRRLCorfigENt S

contenpl at'e For° use itn e ‘conmpoun e present
i nvent onamgbntsqmbﬁeﬂsleonet mlnmmtmmi magnaﬁumw&bglmcshgesanﬂ suploxy genase

i nhi bitor such as an i nhibitor of 5-1 xygenase, enase i nhi bitor
such as aPRswy EB]&YWQBWE’I%aFﬂH‘F‘HFt lbsreuéoé’g ‘?/‘rgﬁ‘Fe‘?"lyglfWﬂ‘ R q’B‘?%’ NGuch as an
interl EUkhéb'hlazdli'ﬂQ')S/l&n%azoﬁﬂe '}JMWH@Q&@%H@rHr%vo-cﬁ&b)dy@ﬁﬂeﬁhh@ran‘aﬁtﬁ'ﬂlsh% Gucqxi de or

an inhibitor 150f the synthésis of nitric oxide, "a non-steroid
ant i i nf | annedeiny, kydeeodoney cazaniphank ¢aybstapentane, or dextramethorphan adluretlc and a

sedating or non-sedating antihistamine.

25 In some embodiments, pharmaceutical agents contemplated for use in combination
with the compounds of the present invention can comprise (a) VLA-4 antagonists such as
those described in US 5,510,332, W095/15973, W096/01644, W096/06108, W(96/20216,
W096/229661, W096/31206, W096/4078, W097/030941, W097/022897 WO 98/426567
W098/53814, W098/53817, W(98/538185, W098/54207, and W098/58902; (b) steroids such

30 as beclornethasone, methylpi-ednisolone, betarnethasone, prednisone, dexamethasone, and
hydrocortisone; (¢) immunosuppressants such as cyclosporin , tacrolimus, raparnycin and
other FK506 type immunosuppressants; (d) antihistamines (HI-histamine antagonists) such as
bromopheniramine, chlorpheniramine, dexchlorpheniramine, triprolidine, clemastine,

diphenhydramine, diphenylpyraline, tripelennamine, hydroxyzine, methdilazine,
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suppressing antiinflammtory agent, for exanple, such as acetam nophen,
asprin, codiene, fentanyl, ibuprofen, indonethacin, ketorolac, norphine,

napr oxen, phenacetin, piroxicam a steroidal anal gesic, sufentanyl,
sunlindac, wersasgoésand the |like. Sinmilarly, the instantpERpiesidsgan be
adm nistered with a pain reliever; a potentiator such as caffeine, an H2- 20
ant agoni st i met hi.cone, alunlnun1or ngPHeS|un1hé3bOX|de a decongestant

such as %ﬂ@ﬁ&fi‘%ﬁ%Fﬂ*ﬂ%if'fa?ﬁ%ﬁwa&i@p%}%?*& we, anszalinsy Rsainmae ryplasitazol i ne,
ephi nephisten@izold ARG, rl@ratadbﬁla %ﬁﬁﬁﬁ@lféMenaﬁﬁlgmégé&%gl hggrata‘?ﬁn ,and

| evo- desoxye hedrlne an antfitussive such as codel ne, rocodone,

car ani pHbalike &)menatseoidal pati-aghmatiostsnenastierbuiphess metapditereedlj fepoteolf a sedat i ng
or non-s i nbodi nent s har maceut i cal agents
cont enpl g%%ci‘l' P %ra%&géer&f E\ﬁc’?{é} %ﬁrgﬁ %0 tﬁeqrﬁ%y@ﬁ%c Sﬁﬁdcfié BraPORECpr esent

i nverst i apracrapmmdﬁmide,ele(ua))méﬁleantfag@nsta@cgu AlifulsddC hoakllkagspraflarat,i bed in US
5,510, 332, vm95/15g73 W96101644, W96/ 06108, W96/ 20216, W961229661,
096/ 31358ukatipenlelass SKkpd9s. B0 daikoge piaspitheis inPyes o656 FuinpoBAK 3814,
W98/ 538; r ch 30as
becl or netJe Egsgﬁg&sﬁe}efgﬁgﬁmlm@%ﬁf@ﬁ%%“ﬁ?&%@é%ﬁ?ﬁ%m ?%lc %&gg%lé&%wgy
dexaret Hagoakineprafeh yhtnomprctﬁ:rs dndpxi¢ edidj camprofbs Uppindss fmbproans Humsfen,

cycl osp roli ci n.and. ot her FK506

Tmunos B Riogin Bl g AR, R SareR iR R taprenen HPRgEH Ry Ruch as
br onph gardoprofeg supkbfed tRPRIT M @RGid)@nd dexprifo)PiRit Addiadatiléd (Rl i di ne,

cl emastine, di phenhydram ne, diphenyl pyraline, tripel ennam ne, hydroxy2| ne,

met hdi | dpdarethaciprcenistics ol et ddauodidatensc feelpimpndonoezic acidsnepr azi ne,
azat adi I erni zol e,
terfena tla%yfg@%g%a%u%g%ﬁb %?éa?h%ﬂﬁ*aekoﬁ é}\agt:g{%rﬁﬁ Cgt}e%%é%&b ?Iﬁ%tgé ‘or at adi ne,
and the alnd Izemep(lm);) ifkomarmst aviddapviatiest(flufasirhivatidcsedofehamis atidr mafeadmice,

t apr ot er en, enot er o i soethaj.ipe, albuterol, bito uterol,
heopny I 4B i Arat i liineiriy scidr baheriicSuoayi iy butisf alor r | one
ant agomm}fémfag &aﬂcarﬁ?%do&icﬂﬂﬁaﬁﬁoméﬁﬁﬂfsﬁ‘ddﬂ%@&tand@ér@i@ich&'ﬂaﬁhcylhtre@ta%@ﬁt
pobi | ukast , | eukot ri ene bi osynthesis i'nhibitors (e.
zi |l eut or$allcafﬂvasu@losz,ljfasaéarZ)neh@wStb@pma:&fpneaﬁnnamnfel begpiReyiop, fegesens. ( NSAI Ds) such

01 0, CuP R BERE AT ARE thEn e A0} IR AR REREISORET  uipr of en.

i ndopr ofiglibitdet(bpinbib&oss ofiphaaphieliaterasn aypedXERDEA¥V(i)azhan anfapenistodiahs

10pranop of en, su rofen, tia cetic acid
Gor] vat poRhe FeE AR D CrT s Ut SUIRE “Danglitete

di cl Bf enakeridiREht9 s RAAE HM G O tfctAE ishibitRONbRE@ER, sfrki%kftd%ﬂﬂ%ﬁd i buf enac,
|soxepac oxpl nac, sulindac, tiopinac, tolrnetin, zidonetacin, and

zonepi ratfavastﬁ@né}waﬁtam @tommtvnm’ld/@tber(ssatmﬁ)emtresctraa@ (cholasteansfennt ¢ aci d,
rnef ena ) h yllc aC|d
Gor 1 vat o ARHE pieBlit 410 Je Rt 08 g PRATLGARGLR otl RINNSEE BREY

sudoxi caghasfibrats i pesburol; ﬂ@hmﬁ-yliahétﬁ&géﬁl@@ﬁdﬁlasﬁ&hhm)sll]f@l)mﬁbai suI fasal azn ne)

and the pyrazol ones (apazone, hezp on, nof ebuyt azone,
oxyphen ’(Zﬁiﬁ%gn ‘%Hﬁ&?ﬁ%t%%ﬂgﬂse 1@69“%@@%@ gé‘ﬁé‘érgta?o g;‘}azPW‘hl bitors;
(h) isnhlatau wgﬁta%nem@m@,%m& 8f ﬁ&%feﬁom%ta &@&P&& be¥a-1o. ( 1n}erfe¥d’hecretaant agoni sts
of the chenoKine receptors, especially CXCR-4, CCRl, and CCR5 ;
(9 chol &5t @nsither opropemids gmhg@wnmosalu@ﬂlwldﬂmiwmbpb@a @uqh@e amﬂnpmmor s

(1 ovast L I S and
ot her s%tnfi S ‘)ﬁl"ap% uﬁgés’t% %g glc(::%o es?ﬁer%aortn&rr\ equ?%Bﬁg %vﬁ%é@,r%{?ﬂ %:%%'l ni c

aci d, femmfpotmd dfﬂ&&to@hr.ﬂ&ﬁd uﬁathe pesen( gﬁafﬁudnrt@melsecomticaém\kmnagr,edﬂ:ﬁnm@Hm:r ate and
benzafi brag [ -d abet i cgggents such as insulin,

te),. and, probucol
sul fonyl\iﬁ‘Flédg%“d willglsasndgwen h?é&éﬁt%"ﬁﬂ?ie ofigachying Hase inhibitors (acar bose)
and @rlitazo g 0 [ t%@g (v r of
i nt ejr%f eron bmu%%tggeél;tﬂgﬁénn@%%g?tm@,tglg!r?'? il et %tth Qﬁ&?& ?{ﬁ)ﬁgyﬁ%er
conpound@e@aﬁheth@reamenmﬁlaml&fwss goldcpeasrillaaring, mehf@b!@tmc,ebpmeneﬂsnaazéq hi opri ne

and 6-nerc t ot OXIC cancer. ¢chenot he peu agent 3
et ghe v PGS} oBan, AR B GeBRIC B GUSHP REAP bR SSRE o ¢ e
second agihisviend. %E&dﬂhﬁftﬁl REPOnDR avasdsedatad ditMilmbrodepeitdn spadurdibal gbfeect i ve

dose of each ingredi ent
of disease activity, specifically the ACR criteria which includes: pain, functlon number of
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30Rheumatoid arthritis (RA) patients, treated aggressively wth di sease

nodi fyi ng agents (nethotrexate, antinalarials, gold, penicillamne,

sul f asal azi ne, dapsone, |eflunam de, or biologicals), can achi eve varying
degrees of Wil 2403¥86asontrol , i ncluding conpl ete reni ssi oPST/UTHeLE@232I i ni cal
responses are associated with inprovenent in standardi zed scores of di sease
activit p i gl i i on,
unber  SpoaPERitly SREb bR Ol OBE t AECHARR, Byl WO
assessmesstssmphiy Bibciatiny gleadneds of ffagsmatioh (CREkod ESR; yn&mmﬂo@s asséssmaﬁﬂ anmat i on

CRP and ESR and. r.adi ol C assessnen: t ural danmmge. Current
fj. seas e ot %viuﬂara& Aagase %%ﬁm%aeqmpﬂ iweeﬂ fues 3@5@%’5? G iFe AT,
mai nt ai fyPRkstkABin Benshtht- og%@PEHn@ﬁﬂ@%l‘d?& Hside T IResB BN Sis laSsobpRAGHM ed Wi th

5 significant toxicity and host defense conprom se. Additionally, patients
of t eh belgifreant dbrigy cing hast alefpase icempromisehehdditjorally patigatsr efiem baganesr nat i ve

‘ot S aledreBe BrE Rk ERRE R 18 Fapisc Al PRI AR, gl
Pat i ent soval teﬂeai\@ nherapganticl ﬁml’tﬁlﬂldﬁ‘zﬁvaﬂiﬂf $tankdifd Dhmm:ps @smelbeﬁlchmbair@b

et aner cept, 10 adal i rumab), anti- IL-1 therapy (kinaret) or other disease
modi fyi H’@P%‘ﬁ’ﬁa V#H¥mati ¢ drugs (DMARDs) including but not limited to

met hot r exat epatexelwﬁmrgmang%sg el %Santﬁm”ﬁlle h@'(%lﬂlﬂ%bc'e{ah@re&ﬂ?e or
| ef | unam de, who have achi eved ?I nical rem ssio di sease can be treated

Wit hoa edjlbgtuanb)a aptiail.-il thérhpst Einaxgs) e sthen damﬁfz mnodafwmgvarmyrhmmmugmcl udi ng,

O O AR 50 e AN S PR G TR a0

conpoungidilgtine serflogdmside varohaet Belfievel @ MBkAINemiseion PF Qisedsd Babbd @éaiedknomn in
the art). I n sone, enbodi nents, the substance that inhibits expre55| on
and/ or &e;tbml{bytaeqe briRphibis £xpirsion #RYYs AGHEbCERECRAnmeudise: ‘E%rexe*ﬂp Sgoni st ).

The 0 to
exceed a out %gg (gr% %%d gﬁéaﬁ% heércl gycgmttgﬁs\%%hgm?t@ ?8&%9§r have a
decngassmilh mdlecutto segistond (¢ beithe compemtdst dieriesey lsemen woudl dthbe chemotie ned on
treatnent wth the antagoni st. Treating patients with a conbination of
R anthgr MO e B G |

ent therapy can be carried out for, for

exanpl e, abomtsoﬁeenib@dm%t thte\éﬁbs@eﬁwe thabRhie eﬁi%mmtdnaw REH VOt dggry educi ng
t he DVARD and contl nui Eg ant agoni st . Advant ages of substituting

tradi t i Srcamatvretes eﬂmtoamravgeﬁv@% The £ GRiwiagoaist cmépmdpﬁedrpaallyDNARDs
have se .'g.ogxf]%?p'wh%&ev&ot%%ﬁce'eh T 380 $h L%pre L Pl pa atfelS JIRSE RARRA, Dei ng

danmage iver, as wel I MmInos i ve Bctions. antagoni sm
i s expefibmdcrthavéaviecraaseiimpcodosaiel afitheit eurmns &feedpy apd ofdulebamdintindd ot have

simlar |m"runosu8prﬁ1 84‘%? | i abi. I|t| s associated with traditio w

Addi t i offEiIP§Tt WY fanfaepistor Trepting; RIBRS CXit & combigation P€ or
veeks, hhgdhist anditheirThHent Cc%ﬂe@al BeNGri¥dt dut F6HY BlreRamBRC AN Sne Hhddobial f-1ife
of an orally bi oavail abl e antagoni st is ex 5 ected to be on the order of

hours stva Heysy ibsferofliseantinpinaed dowpedicingt he gnédfertinuig a\éi¥e event
is very,m n‘ﬁ mal as conpared to biological agents. Al so, the current biologic
agents ? I'Xi mab, etanercept, adalinumab, kinaret) are typically given
either i.v. mdva&ta(ges dfeenhsmungg dielitionals DM@RZIH)&&MGO(B(BBPCH’dt&éSﬂQM/aMZSZl

adm ni stration -|n ection. i S toth sibility of
i nfusi of rP%rﬁ‘ésrl ﬁﬂé@gﬁaﬁ éer‘roé‘é&lind Vc fﬂ%ﬁ émléltnﬁ éqe?ogfge&ffl’ &d%si ng an
orally adoi Qingh&l Béin&@ﬁi%ag%“foaﬁ@miv&t as Wl &‘solrn‘fﬁﬁ’%‘é‘lﬁapﬂafss&@%cﬁdﬁée“bm can be
adm ni stered _in such oral dosage forns as tablets, sul eiaé)each of which

i ncl udeantagesissi ieexneeled e dave ap jimproved lengstern safet amf gnd wilbinof davepowder s,

glr 22”' eﬁmiﬁi gl%lirl{léc)su%rgs%v%rl%%ilith%y%?s%&ﬁeﬁ%ﬁh el it Bt D”WQR%IW ﬁhcﬁﬁ&jauy’hey may

30 the half-life of the biologicals is typically days or weeks, which is an issue when dealing with
adverse reactions. The half-life of an orally bioavailable CCR2 antagonist is expected to be
on the order of hours so the risk of continued exposure to the drug after an adverse event is
very minimal as compared to biological agents. Also, the current biologic agents (infliximab,

etanercept, adalimumab, kinaret) are typically given either iv. or s.c., requiring doctor’s
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be adm nistered in intravenous (bolus or infusion), intraperitoneal,

subcut aneous, or intranmuscular form all using dosage forns well known to
those of ordinary skill in the pharmaceutical arts. They can be adm ni stered
al one, but gemslshgsswi |1 be administered with a phar macgytii&asydddii er

sel ected on the basis of the chosen route of adm nistration and 10standard
phar maceuti.cal practicge. .. The dosage reginmen for the conmpounds of the
present 3MVRREEISR aripeiient self-dneqtion. This ladsdpahripergibdn et kbyien reaeiow e, such
as the p : }.C B el ey @gag its node
and r oultOl gﬁ:&ﬁ&gﬁ%ﬁ%@gﬁsat@gﬁe@fﬁgﬁd@%a g]lgqué Oge{@balaﬁill%},%lrj g{ce 0 &gggirgtgti on,
drug conbi natTherremamehds efige hmehtiacdande addiristatd oomploontiddshg: fopacises, age,

sex, heal t.h, nedical 15condit.iqgn, and.wei ght of .the recipienf;. the nature
and ext gﬁ‘?le%fcapﬂ‘éeszw_togﬁ@clht‘ Q(iuq?? ﬁ‘(‘.fgaé‘?e_ d':g’ﬁﬁﬁﬁrof _Elﬂ’test‘”‘“r[%aé? Eoé'i‘i‘f‘lah? f requency
of treatB)powtds, gaRksf é]ﬁ(irg,QHkﬁlré%f su@ﬁ@'ﬁ'si@h% %y@?&,@gd eﬁﬁﬂﬁiohﬁ Taky AAY afispati c

. p

function of the patient, and the desired effec ysi cian or Vveterinarian
can det eferfdmanigtpigd i agaydnpus (balus ef industany.dntmapetitencalf subgigargpusg or equi red to

prevent,. [ e Clif i hwsargder for which
treat men &iﬁ}s{&%g]gre%g&é‘r?{ ﬁsmﬁgaﬁﬁ%ﬁﬁgmgj&t%h 03§§ T804 gsgﬂgl t}geach active
bng(r) ggi ?mginaaggmhayde?e}Lcatdnhe aﬁr_ntihiis;teaecbajo?‘, betft;glcﬁerta)m{ Wil beaz[tmﬁb 'ntbegedeaoo‘tlh ?bmi'(t) 0

: 0 Q wei e era et ween .abou o]

g/ kg of* BBHY? n&f&ﬁ?@l%@%@&%@ O%H%%ﬁﬂégf 15? ehasPiuF Hetminisiasgpard 0.1 to 20
g/ kg dayandh@rphhiMdacaRAOMSctidse, the nost preferred doses will range from
about 0.1 to about 10 ng/kg/ m nute duri ng@a constant rate infusion. For oral

admi ni st rat i die dosage pRoBRPDS theicompounds opthe pegsenslipveptiov wilk @f ¢awrseheary or m of

L il e e
200. 0, 2Zf6ntGind 3 thode akDdul, of 2Bintstrafiéi] 1KE matBEb1iR st2By, Qate 9OEkceatioaNdtud 000. 0
o e Tt ePbs ALt o B ETRCREIED o o
regi fgen &Bdigioﬁ,%%l& wel JRBSE (RE fecHRdht; Y ShGE 3R é’xtélﬁﬂ%?gf%rsylﬁ {oWsChe REId fay -

The conpounds of the instant invention can a so be ad n_|'stered in
i nt r anas@hcyrsnhtregmentope Gaduenseofdfeatuant;ahd spetific ranasbddmirikiraloasthe or vi a

acm ni sugpband feeee Pl oo D AR RHER R L PRGN Vet age

adm ni stgaptbeimis@indysewaibé thaLugive aimbent dfitendripteguimtd opndvehtamepait t he
dosage regi nen. The conpounds of the inventjon are typically

adni ni stasegdhs progighs sbiths weqifie Hisgidet o MaIchRISAMEABISTRESPAT | uent s, exci pi ent s,
or rriers 1 : f Is p. i ; iers)
Ui T b1y el QR e o Bl g B L e R P
i s, or aleffeats) willgangedpbrder shout DIORD T ©, 1080 mglee alitddy Meight, lpesferalld betwmsit st ent

ith t | tical. i For_i f |
aan i SePaRT | IR Beg ey eiaBsRE G P mpS et bREGieer BB Tge component
can be coThi/RedayVFbNindavedbadd use 1RO mofrSferr@h@isBBwBh gk d Y aBsig 0ntiabl e, inert

about 10 mg/kg/minute during a constant rate infusion. For oral administration, the

25 compositions are preferably provided in the form of tablets containing 1.0 to 1000 milligrams
of the active ingredient, particularly 1.0, 5.0, 10.0, 15.0. 20.0, 25.0, 50.0, 75.0, 100.0, 150.0,
200.0, 250.0, 300.0, 400.0, 500.0, 600.0, 750.0, 800.0, 900.0, and 1000.0 milligrams of the
active ingredient for the symptomatic adjustment of the dosage to the patient to be treated.
The compounds may be administered on a regimen of 1 to 4 times per day, preferably once or

30 twice per day.

The compounds of the instant invention can also be administered in intranasal form
via topical use of suitable intranasal vehicles, or via transdermal routes, €.g., by using

transdermal skin patches. When administered in the form of a transdermal delivery system,
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10carrier such as |actose, starch, sucrose, glucose, nethyl cellul ose,
magnesi um st earate, dical ci um phosphate, calciumsulfate, marmte', sorbitol
and the like. For oral administration in liquid form the oral drug
conponent sWERMHHESIGSNDIi ned wi th any oral, non-toxic, phRCTYHE®OM4CEK] Y
acceptabl e inert carrier such as ethanol, glycerol, water, and the |ike.
Addi ti opal | . i r k | I Lcants,

i si nt e fies WEIhEALY B8 8o NRRERS Atk ua bk R frp kSRS EBBBEET S

t he m xtegirgen. Sui t abl e bi nders include starch, gelatin, natural sugars such
as glucose or, 3-lactose,. caorn sweeteners, natural and synthetic guns such as
acaci a, tragat&hfmHou 0&% 1&Yﬁ“§PﬁErﬁé¥Ié?a?]é'éH‘6‘B}l§}?F§@ H}/'?dé’@%iu{ﬁ ‘Bglés,m‘gglf’_yet hyl ene
gl ycol , pmmesutididilhdies, bidifents WPEA AR SINSRA1Y BickREsShdanage forms incl ude
sodi um ol eate, sodium Stearate, magnesium steéarate, sodi um benzoate, sodium
acet at ephawdieyteat hiroeishsuitablydelgehwith irdspect Bi the mntegled famsofiaduinigieationi t hout

i m .on,, I |1 ul b ' . har dth
ke R oA R o Y B B P R PR oo BENIBRHET 020”10

pat i ent phaimbde@tiédpicades! i posone delivery systens, such as snall unilanellar
vesicles, large unilanellar vesicles, and nultilamnellar_ vesicles, Liposones
can be for mekPrinsance uerpladinipstralion dnhs o ofs kil copsale, HRaraCt D) |

st earyl am BLOSRYALd W i e OATRAN 1.he present

i nventi gélﬂl 3e/ntg:%rslo ge coudp?ellcli&x\?\n&]ta Bglgfoﬁ%cl’ghafoo ‘S‘a/erlrlglrs ase%ga}bggétlrgg | e drug

car nd er sarriSuoth gdhgtoser sarchsuénosd, ghieogsomythyioellplpse, alagoksiney stearatan copol yner

pol yhydr,o ropyl net hacr.yl anj de- pheno ol yhyqr hyl aspart am.dephenol ,
iRk G Ton ot ke ARSH I A L St S T AR

Fur t her iDidid fohg, B0 o£PaTQ UoHBoRhistchR bP RSN Wity @1t dr@iDnéBiexkRe coupled to a
cl ass of biodegradable % | ymers useful in achieving controlled release of a

dr :ng, f prarsaeeypeadly apesiia §d¥¢rtcaéé¢rcﬁycfp@| ayly!rlgbglyp@oh@:a&f, adg Hles Nkger s Sf
Do0% oe0BuER DR BTty RRERGh T RRRE AGhARRPRNAY T OKY

pol y8i hyat @byringrgentaceh atsodsdhdonpeeatedntaip iiipateh B aitdblcoltikdecoipolugersarsh,of
hydr ogel s. Dosage for for e conpounds of the i nvc?nti on suitable

for adnBfrE: PEPTASHERRP UL EIGPST PIdirAR198% COM. STYeReners iRl eBd sthstic 100
milligr i i i i euti cal
| OF BifFs afchggaaaxﬁ,er LR SPLodAGh #W&gﬁé%%fhyidggﬁlggééE%lﬁaﬁﬁl@&c ut i

conposi fions the active 1 ngredient y t 1n an anount
of abouglyColswestpand thedikghbuthvarsetd ugd it Hese disage fopngintludé sadaen cleatposi ti on.

CGel atin _capsul es can also be used,as ,dosage forns and coptain the active
ngr ed ST HGTRBYBr R D P S0 T R AT BL Bl SPOm Rt Bl e

der byat the@ike. INBRARG RIS Rl AUt BihBRATInCst@Ch,dnetByl delldl6se] hdel beStohitd, ar

di luents can be used to nmake conpressed tablets. | oE3oth tablets and

capsul exanéhag gy, aechilie Hke-.ur ed as sustained rel ease products to provide for

conti nuous_ 1 pheasetha BIULALLANIOYRIonTap o1k BY pRIidIAYS 5 pa TR £8RAH, ab! ot 5

can be sugar co coa 0 nmask any unpl easant taste and protect
t he t abbglipdsomendtliverasysesph euch, as amal nindamellac vediees, lage swilaae]lanveesicles,
di sint e%da ﬁliul?irl]aniwrl]lal? Qgsi & Up%iscpr;[leesséain %%lfogn{e%cédm a variety of phospholipids, such
25  as cholesterol, stearylamine, or phosphatidyicholines.
The compounds of the present invention may also be céupled with soluble polymers
as targetable drug carriers. Such polymers can include polyvinylpyrrolidone, pyran
copolymer, polyhydroxypropylmethacrylamide-phenol, polyhydroxyethylaspartamidephenol,
or poly-ethyleneoxide-polylysine substituted with palmitoyl residues, Furthermore, the
30 compounds of the present invention may be coupled to a class of biodegradable polymers
useful in achieving controlled release of a drug, for example, polylactic acid, polyglycolic

acid, copolymers of polylactic and polyglycolic acid, polyepsilon caprolactone, polyhydroxy
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When using liquid dosage forns for oral admnistration they can contain
coloring and 15flavoring to increase patient acceptance. Cenerally,
water, a suitable oil, saline, aqueous dextrose (glucose), and rel ated sugar

sol uti ons aw® Mby/weéss such as propyl ene glycol or polyetpyhgegoasysel S are
suitable carriers for parenteral solutions. Solutions for parenteral

admnistration.preferably contain a vva(iier soluble salt of the active

i ngr edi et?'l"ttY“CsElﬁ‘ﬁ%li}’B” -\ \ik ngar?ﬁtalffg%Y hydsppyrans, gndceesslinkpd opgmplapathic

subst ancisek Apbly%tirdyAggagents such as sodium bisulfite, sodiumsulfite,
or ascorbic aci g eithér alone or conbined, are suitable stabilizing agents.
Al so used ar Owsagy foemator theanthppusls ofithesmentiors oufiablnf&RUAinibtratiad didyi on,

Ch ori acoREE I 8GR o apfRthd: BBk FOE RS st S gl pelese
phar rec el irbthese PhtinicSutRbEcodoSitibiaHe hdlivRaiB ik Wils ofdnAFIBEEMHEdehah

Sci ences, Mack 25Publ | shion Company, .a standard reference text in the field
of phar rAcIBg}ef about 0-5I‘ﬂ§/"g’ﬁé¥e|%é@ﬁeii@&Fheéé%wélgh‘ierﬁ}&e @mpeRiEonvent i on nay

al so be in ”’(?e!zitﬁxrcrégﬁﬁes(&. llé 'a]ig(f)]w@ﬁs%ﬁ.af%’s]agé fb%ﬁaﬁﬁ&f&dﬂ(aiﬁ)nﬁ%sti\@y be a

vegetable oil, for exanp Ive ol [ or~arachrs ol or a mneral oil, for
exanpl e ihgmgdicok and pafvilémad carriessuch eslactbset Htash, cefulbseadekieatbven) Baghysimg agent s

may be natural]y-occurri ung, .for. exanpl um acacia or gum tragacant h,
nat ur al | -araé‘bé_%%{‘ﬁ ?‘i“ﬂé‘ngﬂ%slg‘ﬁg%“&@%‘gﬂuﬁﬂﬁs%%T%f‘ét%@ ad@&?ﬂresgﬂf“?lﬁﬁsn, ~and

est efes MWotR ebldiPdndQapRles caehd MaelifidiRed hadubtiingg kilsas@pahaxid bviadfaydr i des,

for exanpl e sorbitan nonool eate, and condensati on products of the said

partial @stayoys ifleane ef medieation gxgraareripdpl kovshplomppresefdailess ba kerraigaior bi t an
nonool e | Sq [ ' L avor.i agents.
The. comgisadl B B SRR, FoRRERLE A BREE R M e BUEROI R0 o
of suppasichieric esatédfor sebatiat diatiragnition irathe @astointdskigaldacy. These conpositions
can be prepar by.m xi ng. the drug. Wit Sui table non-irrjtating excipient
which is sol iVﬁﬁ%ﬁtIYSmgdIQH&E%PS%%%@S%PWrél;a@ualsir?twitEPYa&anfﬂ@améeiogngﬁ'éqmer ature
and wmi | |ﬂatvbﬁﬁ§{oq1fl&ed’§gbgﬁénpaéc ak@ctumto 5rel ease the drug. Such materials
are cocoa butter and pol yet hyl ene gl ycol s. For topical use, creans,

oi nt nent s, | didngrally, wastrua pwiablesil, salispansiovn dextwse(glucosnit aidnelaigd skgar conpounds

of the present.inventio re enpl oyed, As.used herein, topical_ application
"5 al'so AR ar WDl B o Be B R RS gt SPGB aRBR! ! o0
phar mac eyt pedteralossneidhi. iSonsioandr pRthedsadiinishatioppesfenblyl covahtd waeimay further

toconprise other therapeutically, active conpounds which are usually applied
in the tPERisBRef Be appve ngsdientnitipbls siebilisiaeRarmsy rehit DEeHtAY-ibgHE"

Repr gse %ﬁét%ﬁ(:@s. USRDMIZHEERE Sithias 3dighh BRAANS, %&Tﬁmfsgllrﬁlté}%%mixgﬁd g4d,on of the

conpounds of this invention can be illustrated as f ows: Capsul es
A | ar ge aithedrdoneair combined apsitatde stabilibisg pgangraAdnd usgd dre kltiinarid anditkesalds

A R T R
m |1 gr a¥szameenes thibtidd, aritat-@r propyl-SoitenGaidahlototuednsliSaRable
pharmaceutical carriers are described in Remington's Pharmaceutical Sciences, Mack
25 Publishing Company, a standard reference text in the field of pharmacology.

The pharmaceutical compositions of the invention may also be in the form of oil-in-
water emulsions. The oily phase may be a vegetable oil, for example olive oil or arachis oil,
or a mineral oil, for example liquid paraffin or mixtures of these. Suitable emulsifying agents
may be naturally-occurring gums, for example gum acacia or gum tragacanth, naturally-

30 occurring phosphatides, for example soy bean, lecithin, and esters or partial esters derived
from fatty acids and hexitol anhydrides, for 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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A mxture of active ingredient in a digestible oil such as soybean oil,
cottonseed oil or olive oil may be prepared and injected by neans of a
positive displacenent punp into gelatin to formsoft gelatin capsul es

cont ai ni ngWIB20A340é6gr ans of the active ingredient. The pepssdiegoszizoul d be
washed and dried. 25 Tablets Tabl ets may be prepared by conventi onal

procedures sg .t e 3 | L J Act | i_agr edi ent,
0.15 mlli grghrfzs&g#p Oélgk]%log?%%qgseﬁ%ﬂﬁeghg%%g&?5%!'3!: %[ rrgr]lgfsfe?égdrlg(rfr%e féfm r?ggnesi um
st ear at supp@5€riad fok tegrad Bdmiistraticr dfehe/drigl Thesecopflobitibms@n b9 praphied gy ans  of
starch and 3075 mlligrans of | actose. Appropriate coatings well known to
one ski MPEeE | ﬁdf%émgr%5%916@@n-éryfﬂtﬁnéaXftlalevtﬁ&hl@h@éolﬁﬁatﬂ%twvi ty or delay

absor pt jeBferanld l?u@ﬁiéi? G0RORR #b’t&é%ﬁ%%ﬂi MERFFERER in the Bectu%n Rar ent er al

conposition suitab or admnistration by injection nmay be prepared by

sti r¥i nglebsOde Bgnwichmatefalsare com@a ibnigeredd polyethyle®9glipgol ol une propyl ene

gl ycol and V\fgt\?r.. he solutio st}oulﬂ be .made i sotonic vm'tt h sgldi.um chl ori de
and steri| i zad ORCASHIS, Gyt omtments, jollies, SOIIONS of SUSBEIRIANS FICHO IR e nar ed f or
oral adifeRbmbiaks 6Nths PrebéiRinvefedh de EEhpl@ﬁé’ti. @Als MisotEheRdin,abpitdl Aplicatbvisded active
i ngredi ent, 150 ng of sodi um carboxynet hyl cellulose, 3.75 ng of sodium
benzoat @50 megm tqyinglude dieyise o maygh yashsp and gasgles.  and 0. 015 nL of 10vanillin.

Exanpl e A i : _ L
anp! € The héi{i%a%}g@%‘c%wg&@to%@%tﬁ{ %r@‘??ﬁﬁod@%?%ﬂﬁ’és@nﬁ&eﬁﬁgﬂ fﬁ%%ﬁufh@? erticacy

of CCR2 ant agon‘? eumator d arthritrs. ani mal nodel
of nheucmnmisd othet therapéigiceldnadhee comipraeds which estentalytapplicd iechd regtrhdrem i 5wi t h

type Il collagen in sel ected. adj uyants. Three series of rodent groups
consi stPji*Fge Ly Qﬁéf’?@glplaﬁlpgﬁg’@&ﬁ“gﬁ‘%&m ce or rats per group are injected
SUb- CUt ANEOUR¥esDhtaii V¥l isarull iR hdevitivil ibsabd-Betms Korctimaamon Withsi fi ed in
Compl ete Freund's Adjuvant at days O and 21. One series of rodents

addi t i oprmpapndseefdhiy ényeptimsenae dlusiiatedaslgllewsi ne (PBS) and Tween 0.5%i.p. at
the initial sensitization, and at different dosing schedul es thereafter. A
second series consists of 20groups of rodents receiving different doses of

t he ICCRZupsafeagoni st (s) given either intra-

A large number of unit capsules can be prepared by filling standard two-piece hard
gelatin capsules each with 50 milligrams of powdered active ingredient, 100 milligrams of

lactose, 25 milligrams of cellulose, and 3 milligrams magnesium stearate.

20 Sofi Gelatin Capsules
A mixture of active ingredient in a digestible oil such as soybean oil, cottonseed oil or
olive oil may be prepared and injected by means of a positive displacement pump into gelatin
to form soft gelatin capsules containing 75 milligrams of the active ingredient. The capsules
should be washed and dried.
235
Tablets
Tablets may be prepared by conventional procedures so that the dosage unit is 75
milligrams of active ingredient, 0.15 milligrams of colloidal silicon dioxide, 4 milligrams of
magnesium stearate, 250 milligrams of microcrystalline cellulose, 9 milligrams of starch and
30 75 milligrams of lactose. Appropriate coatings well known to one skilled in the art may be

applied to increase palatability or delay absorption.
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peritoneally, intravenously, sub-cutaneously, intra-nuscularly, orally, or
via any other node of admnistration at the initial sensitization, and at

di fferent dosing schedules thereafter. A third series of rodents, serving as
posi tive cowbrodspeaensi sts of groups treated w th eitherpdiusgodozzip 1. P,

or anti-TNF antibodies i.p.at the initial sensitization, and at different
dosi ng 950]ched$ es thereafter. Animals are nonitored fromweeks 3 dl 8 for

t he devel ®of swollen joints or paws, and graded on a standard disease

severity scal e.A Br&ﬁa‘%ﬁco%ﬂibﬁﬁlbﬁ YuitaBle@OdnlinBdacR HY iR AdhHHe &ﬁé}?@alréfﬁﬁ

joints. Another aspect of the present invention réldtes to radio-|ab
conpounds stifringhle0%3 0y rweéelt Pbectivh ingrediamt th §6 by selugie puagtylamaiglycbhandawtite- | magl ng

auant |+ at | 15 DRECTHGR s hitsbickble A o0 P clrigh il 9@5%bhct U ng human, and

for identifying chenokine receptor |igands by |nh|b|t|on bi ndi ng of a
radi o-| abel ed conpound. Accordingly, the present invention includes
chenoki ne Y/&&peBr assays that contain such radio-|abel ed conpounds.

The bresent | nyGfiqudSls su{pte}?ﬁsn 1 i Bkl 01 B! Rlibilirdi ARS Bfle GRABGNAS of the

i nvention. opi cal'l conpound 1's a conpound of
the i nventqooltalwﬂﬁengobﬁmlpdlvmdactatedn@ecﬁem rﬁ@phg\oﬁmbdunn sanbxstyntedtyéd by an atom

nanber ¢y e Ry SR ARG 020 £ Qbrpty el bl AR p VIS ot o

radi onycl ivdgslid.hat may be incorporated in conpounds of the present invention
include but are not limted to 2H (also witten as D for deuterlurr) 3H
(al so 11C, 13C, 14C, 13N, 15N, 150, Eyomplego 18F, 35s, , -- witten as T

for tritium, CITh%QEQEm leRescribBy d %Zé%hre té%@giuat%al%]efﬁc]agf of 13.1@%2 pIN, on-mgfor

radi onucl i de t hat PRcor por at I'n the 1nstant ared npounds
w | | depencdamrent hferhmp&azmﬁlacthaml i cation of that radio-I abel ed corrpound For

10 exarml . O NSRS SRl L 106111 80 SOrREti L ey assays.
nost  ugef Wiith fyHe¢ 11%804Rn inRWRA adjuvants. Three series of rodent groups consisting 15
genetically-susceptible mice or rats per group are injected sub-cutaneously or intra-dermally
with type IT collagen emulsified in Complete Freund's Adjuvant at days 0 and 21. One series
of rodents additionally receives phosphate buffered saline (PBS) and Tween 0.5% i.p. at the
initial sensitization, and at different dosing schedules thereafter. A second series consists of
20 groups of rodents receiving different doses of the CCR2 antagonist(s) given either intra-
peritoneally, intravenously, sub-cutaneously, intra-muscularly, orally, or via any other mode
of administration at the initial sensitization, and at different dosing schedules thereafter. A
third series of rodents, serving as positive control, consists of groups treated with either
mouse IL-10 i.p., or anti-TNF antibodies i.p.at the initial sensitization, and at different dosing
25 schedules thereafter.

Animals are monitored from weeks 3 til 8 for the development of swollen joints or
paws, and graded on a standard disease severity scale. Disease severity is confirmed by
histological analysis of joints.

Another aspect of the present invention relates to radio-labeled compounds of the

30 invention that would be useful not only in radio-imaging but also in assays, both in vitro and
in vivo, for localizing and quantitating the chemokine receptor in tissue samples, including
human, and for identifying chemokine receptor ligands by inhibition binding of a radio-
labeled compound. Accordingly, the present invention includes chemokine receptor assays

that contain such radio-labeled compounds.
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,,, applications |I IC 18F, 125 1231 124. 1311, 75Br, 76Br or "Br wll
general ly be nost useful. It is understood that a "radi o-1abeled "or
"| abel ed conmpound” is a conpound that has incorporated at | east one

radi onucl i s 20050686952 enbodi ments the radi onuclide is spbegtRdinwrds 125.

i sfromthe group consisting of 31I, 1 35S S and 82Br. Synt heti c

nmet hods for ncor ating ra es N nic co nds are
applicabl e t FT%B{J‘HH@U f‘lrﬂ@”“ﬁ T’Ftl Qfﬂpl {5015?% powﬁ n the art. A
radi o- | ahehRe. OMRHtaal” sM19adi @Bl O ERAnd S M8tholiid & tBEMOEMIAY assay to
i dentify/eval uate conpounds. In general ternms, a newy synthesized or

i dent i f Maere EBAPONAKE AN arereplacedser subytiteerhbly ancalpmieviag ah aleMitMASIOTi t s ability
cenoi HEe LAk PAept A6 s LS PRLSE ETROMI B LB ENGRER L

chenoki ne recepto onpound-to conpete
Wi t hs t heatomlly oeduatrgl) eSuichhyradioshiclides tbitnmﬁyrtg ih@rpdisted resvaiponsdsrof dept or

directly correlates to, its bindjn f 1, .The prese i.nvention al so
i ncl udeBrepRarERIORIREYde B pig gLl fof lé@ﬁyﬁﬁ%aslﬁorﬂﬁeteﬂswg (A"t or

prevent {Vgﬂerpgs phﬁmmn@eugsggcw@teg diyseases Wwhi Bh Bgobtdepprigorgaor e
contai ners cont I'Jf} ng a pharmaceut i cal conpbsition conpiising a
t her ape(iBr.caLI'YL&FT aet | Ve Thamadionudie that isripwapmated inftbe mstaat hdioSthetedki t s can

further include S, gonvent i

bhar e it dep st B sne iR oBR RO p S SRR RIS EBRPET i 1 ome o

nor ey phavaiats Wriig airoychamekip abtRodabdling bed cotlsttitib®fabysC i@ tat et c., as

w Il be 30readi l“gjgpzare,ggt gﬁ fhose Skl Iled in the art. Instructjons, either
ndi‘ca

as i nsefeampgiatey b ongvitl gansrally begnest usehid. Forigdindmrsingo be
adm ni speged; guicdeki “%51”1@'2418‘@"%5%%“9%5 Ofy ant“ge/ng{an%k %gslpsﬁﬁor m xi ng

the co nents, can al so be n the ubl i cati ons,
pat ents, andit psamdmtoaqb (Hat E érradmrisbaledd ardilabgled cbmporungd iseer ¢ommdnd:mhb1i hasgr aphi c

Gt 1 1 ot fopgprigie ot SBE EEIoPURRIeS 1 v e e TS R RLH ner ei n
di sg} osggmqm?-buls gﬁrﬁlgﬁﬁg’;‘@{ém My efer sad?menbodi ments, many others are
possi bl e and_furt her details of the preferred enbodlnents and
Synthetic methods for incorporating radio-isotopes into organic compounds are
applicable to compounds of the invention and are well known in the art.
A radio-labeled compound of the invention can be used in a screening assay to
identify/evaluate compounds. In general terms, a newly synthesized or identified compound
20 (i.e., test compound) can be evaluated for its ability to reduce binding of the radio-labeled
compound of the invention to the chemokine receptor. Accordingly, the ability of a test
compound to compete with the radio-labeled compound for binding to the chemokine
receptor directly correlates to its binding affinity.
The present invention also includes pharmaceutical kits useful, for example, in the
25 ftreatment or prevention of chemokine-associated diseases which include one or more
containers containing a pharmaceutical composition comprising a therapeutically effective
amount of a compound of Formula I. Such kits can further include, if desired, one or more of
various conventional pharmaceutical kit components, such as, for example, containers with
one or more pharmaceutically acceptable carriers, additional containers, etc., as will be
30 readily apparent to those skilled in the art. Instructions, either as inserts or as labels,
indicating quantities of the components to be administered, guidelines for administration,

and/or guidelines for mixing the components, can also be included in the kit.
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ot her possi bl e enbodi nents are not to be construed as limtations. It is
understood that the terns used herein are nerely descriptive rather than
limting and that various changes many equi val ents nay be made w t hout
departing fwomdshewsspi rit or scope of the clainmed i nventdcgiysanodeizsat

2005/ 060665PCT/ US2004/ 042321 What is clainmed is: 1. A conpound of the
formula I: O R3 VNNAXXNZ \./ N R7 41R5 prodrug, or pharmaceutically
accept abl e sat't Pybhgstions. PaiFRis, andpatent applisetiogs eludgall cftedart Mk gr oup
consi st iyng; : r | | | e, nono
or poly Hs?lgﬁ%talp? 1&? E%Qﬁg%e%%%% g%mﬂlgtr e 6%@&?&%&%1@2&%% ths? ﬁ%@ﬁeﬁﬁﬁfé gd

het er oarajllpurpagsbocycl e, nono or poly substituted carbocycle, and (CR8R9)",
wherein n= 0-5,. Y IS a nd, or is selected fromthe grou onsi sting
of “oxygen. sailithe e iR ol B ye it it iR Gared senS it PsftiP sheifee

ket one, enfBofithents; Mtk ahky lare, posa@blk Mhd fRr@kKdetails X iHeBrefael @nbbd@déntsand Z 1S

selected fromthe group consisting of carbocycle, aryl, heterocycle and

het er oardjher pessdte ¢rabadimerds e ppito A werstued st lnitatjoas. di iy urderstgod thaldpendent | y
sel ected qr I SLI: , . I . ynyl,
aIkoxy,q%&@ﬁ?%}Qﬁﬂggﬁﬂﬁﬁ%@gggi@gp?%ﬁgfg%§y89§ﬂ¥g§§a kyw?k?§§ﬁ$%mg+ oxyal kyl ,
het er ocyqhivealents ke \balnkadt withbltydepdriinafriyilthe gyt ar sk loy tHeltlababd invention.

het erocycl i c al kyl thi eal kyl, thioal kyl, nono-, di- or tri-haloal kyl, nono-,
di- or tri-haloal koxy, nitro, am no, nono- or di-substituted am no, nono- or
di -substituted am noal kyl, carboxyl, esterified carboxyl, carboxam do, nono-
or di-substituted carboxam do, carbamate, nono- or di-substituted carbanmate,
sul f onam de, nono-or di-substituted sul fonam de, al kyl sulfonyl, cyclic

al kyl sul fonyl, heterocyclic al kyl sul fonyl, arylsul fonyl, heteroaryl sulfonyl,
al kyl carbonyl, cyclic al kyl carbonyl, heterocyclic al kyl carbonyl,

aryl carbonyl, heteroaryl carbonyl, thiocarboxam do, cyano, Rma-carbocycl e,
RO' - heterocycl e, R198-aryl and RIN-heteroaryl, wherein Rnma is H, hal ogen,
011, am no, nono- or di-substituted am no, nmono-, di- or tri-hal oal kyl,

al koxy, nono-, di- or trihal oal koxy, carboxam de, sul fonam de, car batnate,
urea or cyano; Rl is independently selected fromthe group consisting
of : carbocycle, heterocycle, aryl, heteroaryl, arylal kyl, heteroaryl al kyl,
aryl al kenyl , heteroaryl al kenyl, aryl al kynyl, heteroarylal kynyl,

aryl am nocar bonyl, heteroaryl am nocar bonyl, aryl carboxam do,

het er oaryl car boxam do, aryl urei do, heteroaryl ureido, aryloxy, heteroaryl oxy,
aryl al koxy, heteroaryl al koxy, arylam no and heteroaryl am no, wherein said
car bocycl e, heterocycle, aryl
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WO 2005/ 060665PCT/ US2004/ 042321 or heteroaryl is substituted with 0-3 Rh,
wherein R14 is independently selected fromthe group consisting of: hal ogen,
al kyl', al kenyl, alkynyl, alkoxy, cyclic alkoxy, heterocyclic alkoxy,
al koxyal ky WO zopsibdoessal koxyal kyl , het erocyclic al koxyal kytT/ustokydsespioal kyl ,
cyclic aIkyIthioaIkyI heterocycllc al kyl t hi oal kyl', hydroxyal kyl, mono-, d|-
or tri- beﬁ gx nmono-, di- or tri-hal oal koxy, nitro, am no, nono- or

- subst Qﬁﬁﬁ% nono- or di-substituted am noal kyl, am nocar bonyl
nnno- or di - subsémpdinedf Maifa@as bonyl , cyclic am nocarbonyl, am nosul fonyl,
nmono- or di-substituted am nosul fonyl, alkyl carbonyl, cyclic alkyl carbonyl,
het erocycl i c al kyl carbonyl arylcangnyI()heteroarylcarbonyl, fornyl,
al kyl sul fonyl, cyclic alkylsulfqul TR i ¢ al kyl sul fonyl,
aryl sul fonyl , heteroarylsulfpgig;égiégguyl|c acid, estcrified carboxylic
aci d, al kyl carbonyl am no cyc! Igarbonylanlno het er ocyclic
al kyl car bonyl am no, aryl carbBn het er oaryl car bonyl am no, cyano,
aryl al kyl, heteroaryl al kyl aryIB&ya kyl, heteroaryl oxyal kyl, arylthioal kyl,
het er oaryl t hi oal kyl , carbanate nono-y or di-substituted carbanate,
Ri b- carbocycl e, R b-heterocycle, R b-aryl and Ri b-heteroaryl, wherein Rib is
H, hal ogexdrugOht plamhaveuticatin eccepitbldisalsthb®bf, t wiieeelnam no, m)no- di - or
tri-hal oal ky al koxy, no-, di- ,or tri-haloal koxy, oxyal k
al koxyal kyl | ké ﬁgﬂmﬂ%ﬁ@ﬁw CERSIHNEOFBLORG dRen qwa wﬁytlt@a@( Hkani de,
sul f onapi@ecy &@mﬁ\%@ oly YRANAYd 1RIGRY cle, hetemalr??nioﬁo bf‘H&?‘é‘ﬁlﬁﬁﬂﬁédy sel ect ed
fromthe group consisting of: H, am no, nono-"or bStituted am no, OH,
car boxyhetelé\SlD’érCﬂthleecamb@wPOly substiosedrentbocycie, m&a. ki Whantind=dar; boxani de,

and N, N-di sufs uted car,box d yano Ik al ken | k nyI

cycl oal kyl, g jet 62 %al}dkgn Fe’e g‘?% ?hc a‘fo%fff m%?fr%y ndfd%u&ra‘tr hal oal kyl ,

hal Ogenam&re)bbn@,mlﬁioﬁlﬁiklebﬁl&f yﬁlfommﬁdepmd)dey CFHIOHI]dCHZ) glRyl- balkPopadg)t o each
other to forma spirocycle; R3 and R4, are independently selected form
the groQpmedsiafhg of : H, amino, OH, alkyl, haloalkyl, dihaloalkyl,

tri hal oal kyl Yihe of

het er oar yl aI% %eﬁ@{é&?gﬁ%éf%hl glgsq klbgo g‘%ﬁc i %r{}l %té{ljoe}cf R4 can occupy

mul ti pl betposiyl,icavishavingtOndRE\sobssiabantsi wheraig:R ' is mdeppmdeothﬁkdlgctdalfrcamﬂlel?s can be
cyclized to forn1a rbo e 0 roc havi subst.i tuents,

wher ef neres euRiBngof Bspe it Bleanhl, AR DG R BT R TSR k" ko,
thi oal kyﬂkoxmm@xyalm -cy@ific dlkbxyaik Dﬁétkt\bbycli@”@ﬂ@xyalgyl al@ilt}ﬁddlkyh&Jy@l@d koxy, nitro,
am no, carboxyl, esterified carboxyl, carboxam hi ocar boxam do, cyano,

mono-,  alkylthigglkylohefereqyslis piky thiemtkwdr hioalkyl. mower di- -OF Iﬂ-hﬁpa by poaqrsdis i t ut ed
het er oc 40 I t stituted
heterocégbgogg%!sﬂ@ét%?ﬂt 6 B&%hgm%§g§ﬁhg¥éﬁﬁn Pgag%légﬁed fromthe
group ca)mmoslﬂwlngarbcﬁxyhalskagﬁcd cw}bd«yl parbb}lmngio, mdricoat diysubstitwed- , di - or

trlhaloa 05/0 5P 2004/ 042321 tri hal oal koxy,
nitro, %m‘%‘gl‘:ﬂgw% '8%11 Py\gf BStEgF‘E maCETa?P JPIH §00%7 Bk ar boxan doy
and Cyaﬁlibstltuted su@éﬂahﬂdhalajkylsnl@or?yi apdlicRdkaaifoRd, ki&bi%ad alk9lshigdp,a bridged

bi cyclic system having a net éyene group or an ethyl ene group or a

het er oatwvenddickgmoarypyontk a b@rpboesdn@it:b@ plkyicerbonyl, Igtegeryel®  opt i onal ly R3
d R4 tl

Sl oot ol Aol SRR LR ARy Miclbaramide, S B CERBER 2o vnen

R5 i s aRKhetctveyais, ﬂ?r?fg:eyi and R ' Bibttiemanl| wheosn Rﬁo“ﬂsﬁé H‘dlagxn deH famring, R6 and R7

are each indepe sel ected from:t up, consi st i of . H, al kyl,
mherein“gﬂPH”%"gfg dﬁvpm%gﬁmﬁedbﬁprﬁéPﬁgﬁ'ﬁk%@%ﬁﬁ?@dggﬁ I'ygen, nitrogen
or sul f HiloalkReDEEVSHafidN QliRhAGIe] QibatlakOudea of ¥fneal koxy; het erocycl oal koxy;
nono-, di- or tr|-haloalkyl; nmono-, di- or trl-haloalkoxy aryl oxy;

het er oar yl ox}: isardependreskyselagied dromnihg gedup sysisting pF-sRTPRF YO heterocycle

het er oa ny

het er oa%}’%%%aﬁliyﬁikﬁﬁﬂ&g@ ééﬁl aI%?PﬁEﬁl E)%(fé/ lgﬁ%}{ﬁ #il(%};l(?g)fl

cycI ogl kytbrozoy &l Ky, aiy@mnmayhohp]ah&ydomy}aahkgdarboam m&lhibg)kamﬂonol- . or

IR A R R T TR A R g e T o A

aryl thi agbiedlylaliR eefrg @inilcl il Qdlekoabylarfink Witk ih 9y 'cﬁ*bgéﬂjcle, heterocycle aryl
cycloalkylsulfony heterocycloalkylsulfony al kyl: aryl sul fonyl al kyl ;
het er oaryl sul f onyl al kyI am nocar bonyl ; nono- or di- subst it ut ed

am nocar bonyl ; am nocar bonyl al kyl ; mono- or di-substituted

am nocar bonyl al kyl ; alkylcarbonylalkxl cycl oal kyl car bonyl al kyl ;

het er ocycl oal kyl car bonyl al kyl ; al kyl rbonyl am noal kyl ;
cycl oal kyl car bonyl am noal kyl ; het erocycl oal kyl car bonyl am noal kyl ;

Aarvsl ~rarhhanv/l arma nAaal Iyv7l = hat aransrvryvsl carbharmv/l arma nAaal Lyl -



WO 2005/ 060665 2. A conpound of the fornula I1: 3 1 prodrug, or

phar maceutical ly acceptable salt thereof, wherein: X is selected from
the group consisting of a bond, aryl, nmono or poly substituted aryl,

het er ocycl eworois@s@oes pol y substituted heterocycl e, het ermaniydgoq@ne; or poly
substituted heteroaryl, car bocycl e nono or poI y substi tut ed car bocycl e, and
( CR8R9) S abpn IS, se omt he group
consi st |Oﬁaao?0a{)v$§)sg%lﬁsnt%te$ pith 0-3, %lbeé?‘}n anf ngeﬁ%}qﬁnﬂ%% egtgﬂ] %Bﬁff’up

sul fOﬂarfbdﬁstmlg%lfQﬁlﬁ)gen @'l‘l@l‘l-alkenﬂl‘@kﬁ{yk)dlkoxy, @EKUhle{ﬁﬁlktﬂoc% 1RAIERy, and a

ur ea; | S selected fromthe Qg/lrou consi sting of carbocycle, aryl,

heterocy‘&oéyﬁhﬂ wistie plarypkybdekrasadliondkoyalkpd algbﬂ%@ﬂkﬂe%bc wherein.Rl is

i ndepend; b I

ol oy Pipibaf5l BELEE UMMM HRCRRRLT D, U or BRI Bl ot vy
cyclic aii-lmx@dnhloylkpx)heiter eyl mona ok dicsubkityted aaiuhqglrrtdnbaaidi-yhbsumyeﬂ ic

al kyl t hi oal k het er l'i c_al kyl] t hi oal t hi oal k nono

tri-hal G4 WV I T qhu. ong: rqfdhwbaf&rlieﬁwm%ﬁrtbwl %/Yﬁllﬁfbmmﬁb‘HBoanr

di - substabdikts@oRM ficho- BPMOULAuEd aftBslifohiit SdyRALERA! K¥lic alRAERENKIL,
esterified carboxyl, carboxam do, nono- or di-substituted carboxani do,
car banmatheteraeyelis-aligrlcaghenyly sest¢arbenll hetsropeyiaathonyks firoh ahybel formbreyclir

di bst,

hlet Zgoiy&l{y?ﬁgﬁgwﬁw&& 9&(}4 3}%&[3 ?%Sglyﬁ&ylhlg%eer!r)%grs %:féﬁ” % g}i’%}?ﬂ%ﬁf‘ kyl car bonyl ,
cyclic alstlmyf @;bafaldmxyhc ad‘i@taﬁd’ymmwl@m&io, Mlcaﬂci?ttﬁwony!aﬁh}ﬂochﬁta@whc

heteroar &gr bo , thi R;:gﬁ)roboxam do, R19- car bocycl e, R het erocycl e,

ya
ea-aryl 2 rhogy Regnsy By, nYRB G PFtWP%fg?EbOWIa‘Hg‘I%@@HO agylalkylyi no, nmono- or
di - SUbSth'e{eFHa?ﬂalﬁW ﬂ?lox?ﬂgﬁ heté}baryfa&yéllg}l ﬂﬂklﬁ@dlwlhetébﬁ?%MOal@no di - or
tri hal oal koxy, carboxam fonam car banat ¢, urea or ‘cyano, RI
is i ndepelrbdmnlm momeloedt—sdtstﬁtn@dmrh@ngp,dhpcmbn‘swﬁ RnghQﬁTOCYGEI; Bocamllaed

het er oc hete I Kk het er qar. IaIkenyI

ot or oary 1 TRt ERGFRPRS H hetSieths GH ripp kST o aBytics abink: BT

Eet er oardy-:oamm-rnalealkpmllkbxy, a{oﬁb&}df-b@ﬁ&ﬁ&lﬁwkoﬁ?ehﬁfri@%ramyﬁaﬂ&myﬁmldO ﬂ( yI ur ei do,
eteroaryl ur aryl ox eteroary| q aryl y, heteroaryl al koxy,

aryl ani ﬁﬁlln"&ﬁﬁ?ﬁ’éﬁt”@r Braq'lgﬁPéer‘H?fi aW@?IEYInC%‘%ﬂXB Bﬁé‘%ﬁ’@e %él%aélragfey’@lae, aryl

or heterpgia?ﬁ 0s substituted with 0-3 R a substituents, wherein RI' is

i ndependently’ sel ected fromthe group consisting of: haI ogen, al kyl, al
kenyl , al kynRF s Caidekem)dyntlycgpd:dcted fadnk dhey group ebmmisting cifi H, ankwxyonad &odiyal kyl |

2 kyl CnRUSRY Shstoer Oty SRPR GyPIRLEPROT RPRTHRAR TSl o

tri - hal ealbkydmideoing N, Ndiisub8titulet icafbakBal& @xino, BikiT, @lkeAyT] flRynyIHCoalRyl,
di -substituted am no, nono- or di-substituted am noal kyl, am nocar onyI

nono- orCY‘élPa%Wbtai]‘ioﬁYaéhmalWln@@H?'b@‘n?[ tri-kajealind. hatpesaoaripenprteronslier ocycl i ¢
am nocar bonyl,; 41, RWJu:I gn%/an’be%gﬂ&d t@ acﬂ'o’d&':”ﬁ?{o!r&‘dt ﬁﬁ ﬁ}me‘ nosul fonyl,
alkylcarbonyl cyc Ic a car bonyl eterocyclic afkylcarbonyl,

aryl car bonyl R hed B (aaerlydiccpandmtiybeledt@rﬁwh xhegrmm emnlslfsmgydf I—Icglmlno,d)l-l

car hoxy 1 Saea®S b AN b Rl R S Ll he P o BByl

al kyl Cam@@m&bﬁlﬂkﬂoalk&@t@ﬁ(iﬁyﬂky[p al kyI car bonyl am no, aryl carbonyl am no,
heteroarylcarbonyla yano, aryl al kyl ,, _heteroaryl al kyl, aryl oxyal kyl,

het er oar y| ox¢Blaally RaP B‘ﬁ?a@éﬂck‘ﬂy myiggle P@%‘r‘%sﬂ%ﬂ'@&b’ﬂ?‘?lkﬂé HZhanat e, nono- or
di - substi tut 3 |, and

Qi Substitut gﬁt &@RPW&&@R gﬁntbe%g‘am&yocﬂoﬂn a&%omﬁ&ggﬁ&%ﬁg_e Bh\?ngmg

di - substR*substitheatsi wiereimBd is sslected ifromathe gromp Iqamsm:hgpf halwelnoa&lyyl aongs, di- or

0 - <ubs CPPUREY A R PO lcalbB R s Fein B RRER U, AP ol ca o

Cyano esterifiéearBoxiy ) RBSREANS, iIMosRboRahemb, £yaa8) hh®- i QUPpSIpRebshtuRd of 1 H,
ani no, nono- or di-substituted am no, OH car boxyl, esterified carboxyl,

car boxarrder mmeno fiosu bkt suststiadeddsaneny alsiomtionally Nwhkrein lsaid isehstib@doaylbox ani de,
cyano B \ hi oal kyl ,

gl T N L
and R2 @afisiting O halegknt ﬂkﬂaﬂhoxy‘, ﬂﬁcﬁall«t)&b, I’ﬁ(ﬂfon;l &- &ptthﬂ@k}llﬁnom- di- ﬁ?: and R4, are
i ndependently sel ected formthe group consisting of: H am-no, OH alkyl,
hal oal kyl , di hal oal kyl, trihal oal kyl, al kenyl, al kynyl, aryl, heteroaryl,
aryl al kyl , heteroaryl al kyl, al koxy, and thi oal kyl ;
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optionally R3 and R4 can occupy nultiple positions in the cycloal kyl ring;
optionally Rl and R3 can be cyclized to forma carbocycle or heterocycle,
each having 0-3 Ra substituents, wherein r is selected fromthe group

consi st i ngwi 20esbeean, al kyl, al koxy, thioal kyI ,  nONo- , pOTUSA04/042321

tri-hal oal kyl, mono-, di- or tri-haloal koxy, nitro, am no, carboxyl,
esterifie oxyl, carboxam do, t ar.box ano, npno

o PR My SaR A D ISP ARSI 00, SRIE, BNy S O
optional kyanoWherei n said substituted aryl and substituted heterocycle are
substituted with 0-3 Bb wherein Ro is selected fromthe group consisting of
hal ogen, al ky®ptioalkoRy and IR’ ceanKbgl cychiendoto, forn-a bridgedi tiesichalskyem hawwe-a di - or

i 222?3‘5‘5%%8%@t?né%éﬁﬁﬁ%’?%n%\%@@%E%&%ﬁ%%&%&%%ﬁ%%ﬂo@%?%éﬂp SAERRIZE o |

| e and RW, CamndlSe cyclized to forma bridged bicyclic system having a
met hyl ene group. or an; et %I ene group, or, a heteroatom sel ected formthe group

consi sting Ofomon@llyalf.,cpng &BR Poselipss tofarmya piegYdein be cyclized to forma
spi rocycl e; R5 is 1nd@§eﬂd§nt¥%{}§3[%@§g§x%ﬂltth¥ gﬁ)‘ﬁb%Sﬁsﬁgﬁéﬁpﬁgc{[‘&&ngﬁl@lpﬂgmﬁl' ng of

hydrogen, al kyl,_ and e nitrogen is
opt i onal &nd Whﬁntlhes hlk@bahdeﬁrbgﬁrmay optionalR6beaindheR¥-caide femch | ndependent |y

SeL ot o0 1O R RS Oty S AT AR LT p R o 10

car bocychigyl, b}ﬁét@fﬂ%@bﬂfﬂ‘l%m alklype@m be@pﬁmﬂy keiptdeyengems; nRadgkosysuifapno-,  di -
or tri-haloal kyl; nono-, - or :trl-hal oal koxy; aryl oxy; heteroar ony

aryl al kokayt O%heeli!eéfa@w% klésszw cwk}qﬂeﬁwahqsvpcycmll@ﬁww%Wawwwa oalkyl;

| al k k I al kyl ;
et er oar ST ot or ERALA0I, @Y HRIck B Sl L e iy ™1
het er ocymiytmb/édyjdokqtabklylo;xyﬂhylnmalaldgob;yalhyinhr—tero&rykdlk{)sydﬂsﬂ; tut ed ani noal kyl ;
| am | t IkIth | kyl t hi oal kyl ;
Pt er ocy B SAHIEAH BBV Do RraniT Sebschr et afpsibibarlgeal °
al kyl sul Ba&xbﬁhd@mm@m&paﬂnmh&? ; fdny! @Hd&xhbsum@édednﬂﬁamﬁadrwmm&gnyI al kyl ;

aryl sul fonyl al k het er oar on | al kyl ; am nocar bonyl ; nmono- or

di - subst heteroar IWW&%WW%&&MOM@@Q%)HWW igterogyplaaikylgrioakds ubst i t ut ed

et or ooy o SRl it herp Ba L A Bl X BRI ER DA L

Cycl oal Eyétaiacjaﬂnawwmxmdﬁlk%nt aryl‘s&lf@'(ydml Ig}dj ]mdrka}tyksalfmltﬂykmmmaﬂjphy];

aryl carbonyl am n et er cay bon o .

argl sul f BRYP-At hé‘quRE}/‘Fed a&ﬁ’&ocﬁ o%fPS?P%‘lE !%‘Wi ?‘%aPk?FSUbS“MCd optional |y,

R6 and RZm%E‘arQ&yW@l‘aqﬁgcatrﬁbnfy%m %y@l@ﬁlﬁﬁ‘é%b%ﬁl&ymﬂ erocycle, or a
spirocycl e or spi'roHeterocycl é are independently sel ected

fromt hehqcrocwlqadinéciashqnmlg"@h alrkylc@]honblﬁmnmalkal quloallesrlgdrbqrw;almmoalkyl

het er oar yl.al k Iyl | kyl,
nono- orM 09&%311 a{bo&y %m%ho%ﬁ(yy a‘ircya‘?}'ﬁ aﬁ‘ﬁ’ T%eteﬁo )r”qc%g‘g/ﬂ ¢l e;lhggrf\%ﬁ;
opti onal h@lsmor@ntdnﬂ@alla}anaﬂaexecey@rylmﬂmyl@mﬁmramyg 3-7 menbered carbocycle or

het er ocycl e. g}gnd of claiml or 2 wherein X is a bond,
het er ocycl e, ?RSWBaIHPRpé'P@Rs‘ﬁ’B FYﬂFé‘HtOI”f@E‘%PGQr§’E¢Yéle%@F@F%&??Ioramno or poly

subst i tU%ﬁ%c?&éS(s%%Héterchle(%Rg) wherein n= 0-3. 4. A conpound of
claim1l erein is a heterocycle, nono or poly substituted

het er ocycl e, Re@r@rfbeafglindemdmm@e@teﬁ)ﬁbm thagroup Gngﬂng’leﬁfé,rQHfmmo,
2005/ 060 PCT 04/ 04 nd o 2 wherein X
s (CRORERT THETRE ol GrARRd, el bemsamh ST ertar e 2 P oo BB *xi's e, 7.
A corrpoumdn@for@lli-amtfmﬂ.xteﬂranﬁnwaembfyc}é dnd achele@irgcley - al kyl - 0- al kyl
optionally R® and R® can be cyclized to form a 3-7 membered carbocycle or
heterocycle; and

r=(-3.
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8. A compound of claiml or 2 wherein -X-Y- is -(CR38R9)"-NH 00-, -alkyl-0-

al kyl -, heterocycle, or heteroaryl. 9. A conpound of claim1 or 2
wherein -X-Y- is -CH2-NH00-, -CH2-0-CH2-, azetidine, pyrrolidine,

pi peri di ne, wionookas0ds€, oOr 4, 5-di hydr oi soxazol e. 16 9 pd of
claiml or 2 wherein -X-Y- is -012-NH-00-. I1.A corrpound%?ﬁﬁﬁa@h or 2

wherein Z is aryl or het e[loaryl each substituted with 0-3 Rl substituents.
12. A conpourfd AdoricEhett pformulgdbrein z is 6- meneber ed aryl or 6-nenbered
het eroaryl, each substituted with 0-3 Rl sgubstituents. 13. A compound
of claim1 or 2 wherein Z is phenyl, Rﬁ,)thrdiyl r pyrimdinyl, each

substituted with 0-3 R subst%% nts. X 14 A conpound of claim1 or 2

wherein Z is phenyl, pyridyl y rdinyl, each substituted with at | east
one mono-, di- or tri-haloal kyl\ N,5 15. A conpound of claiml or 2
wherein Z is: CF3 3 N,s1CF3 N-g¢, JFNN 16. The compound of claim1
or 2 wherein Z is: WD 2005/ 060665PCT:hU82004/ 042321

prodrug, or pharmaceutically acceptable salt thereof, wherein:

X is selected from the group consisting of a bond, aryl, mono or poly substituted aryl,
heterocycle, mono or poly substituted heterocycle, heteroaryl, mono or poly substituted
heteroaryl, carbocycle, mono or poly substituted carbocycle, and (CR*R?), , wherein #=0-5;

Y is a bond, or is selected from the group consisting of oxygen, sulfur, nitrogen,
amide bond, thioamide bond, sulfonamide, ketone, -CHOH-, -CHO-alky!-, -alkyl-O-alkyl-,
oxime, and a urea;

Z is selected from the group consisting of carbocycle, aryl, heterocycle and heteroaryl
each having 0-3 R' substituents, wherein R'® is independently selected from the group
consisting of: halogen, alkyl, alkenyl, alkynyl, alkoxy, cyclic alkoxy, heterocyclic alkoxy,
alkoxyalkyl, cyclic alkoxyalkyl, heterocyclic alkoxyalkyl, alkylthioalkyl, cyclic
alkylthioalkyl, heterocyclic alkylthioalkyl, thioalkyl, mono-, di- or tri-haloalkyl, mono-, di- or
tri-haloalkoxy, 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 sulfonamide, alkylsulfonyl, cyclic alkylsulfonyl, heterocyclic alkylsulfonyl,
arylsulfonyl, heteroarylsulfonyl, alkylcarbonyl, cyclic alkylcarbonyl, heterocyclic
alkylcarbonyl, arylcarbonyl, heteroarylcarbonyl, thiocarboxamido, cyano, Rm-carbocycle,
R'% heterocycle, R'%-aryl, and R'®-heteroaryl, wherein R'® 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;

R' is independently selected from the group consisting of: carbocycle, heterocycle,
aryl, heteroaryl, arylalkyl, heteroarylalkyl, arylalkenyl, heteroarylalkenyl, arylalkynyl,
heteroarylalkynyl, arylaminocarbonyl, heteroarylaminocarbonyl, arylcarboxamido,
heteroarylcarboxamido, arylureido, heteroarylureido, aryloxy, heteroaryloxy, arylalkoxy,
heteroarylalkoxy, arylamino, and heteroarylamino, wherein said carbocycle, heterocycle, aryl
or heteroaryl os substituted with 0-3 R' substituents, wherein R'* is independently selected

from the group consisting of: halogen, alkyl, alkenyl, alkynyl, alkoxy, eyclic alkoxy,
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17. The conpound of claim1l or 2 wherein RI is aryl or heteroaryl, each
substituted with 0-3 R '. 18. The conpound of claim1l or 2 wherein R

i s phenyl, pyridyl, pyrimdinyl, pyridazinyl, or thiazolyl, each substituted
with 0-3 RWO2005/0604@. The conpound of claim 1 or 2 wherp¢DURI00d/®2E1Y| OF

het eroaryl, each substituted with 0-3 Rth alkyl, alkoxy, alkoxyalkyl,

hyd | k b ' | k i
7 sopaltibiist Een Akont Sk ke BeBrasytn ARG A SR o oyt
car boxytyctic axkymhloﬂaytpmab@cher@msmm@mﬂ; hyledghlkl ) bRelos al-bamhadoalYlt aryl or

Ri b- heteroaré . The caonpound of claim1 or 2 wherein Rl is aryl or
het er oafyno- aehtrlslaﬁ&aﬂkquwaowmﬁm enopoagr dizgubatitged gming. merePbdry| . 21.
The co f r r each

substi {T%}{%ggq tella ?Ar?% 1e y]dm%fooff%lb ,Iﬁ%ﬂy})r :g}mddﬁ‘ bgtFtM e%)%%l%@%&?&m C?S(gl%ol yl, or

I m dazoduyinocarbonyl h2@roc¥tle annnmmnhwdylo&mmban!fmnjﬂ oond- Wuiesxebstatuﬁd i s heteroar yl

" dazorgositions), ASgE s ik Bbbord e foey o Bhlsatbanwh st o' o
24. The ,gaoRQKAGRYI, féhﬁylrrhﬂeyl@ﬁlfcﬁlym%ﬁ'a'ﬂ(ymllfbﬁyl%terocychc al%?lsul_ﬂ?@l conpound of

claim1 or 2°wherein RI"is aryl teroaryl,” each substituted with 0-1
R - aryl arglsulfgnyb hetsresrdaipnyl, easboriic peid ysterified carbgylic 7bid, conpound of clai m 1

or 2 Whel AiuBRiaifo el \mﬁ%ﬁ'ﬂw&(&ﬁﬁ?%&@h%%ﬁf%nk)ﬁﬁﬁ%/ 042321 27. Tge

conrpoun rern € ‘conpound of' claim1 or
wher ei nafd@asbooly| Minay ]&tarndgknenbdmmhmos@hmgtagdlalkjfIplmtéﬂ;:a@ail@],&r;db:twllgyl

B N o ST L Syt or 1 e
al kOXya&éfﬂdmaté@{lsrgkﬁb&?%})l@m%eﬁfoc%l@,' Kﬁp-llr}@,rana RMgLEbiyROvreReh &P iake bOt h H
halogen, OH, amino, mono- or di-substituted amino, mono-, di- or tri-haloalkyl, alkoxy,
mono-, di- or tri-haloalkoxy, hydroxyalkyl, alkoxyalkyl, aminoalkyl, mono- or di-substituted
aminoalkyl, carboxamide, sulfonamide, carbamate, urea or cyano;

R? is independently selected from the group consisting of: H, amino, mono- or di-
substituted amino, OH, carboxyl, esterified carboxyl, carboxamide, N-monosusbstituted
carboxamide, N,N-disubstituted carboxamide, cyano, alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, alkoxy, thioalkyl, mono-, di- or tri-haloalkyl, halogen, aryl, and heteroaryl;

optionally R' and R? can be bonded to each other to form a spirocycle;

R’ and R*, are independently selected form the group consisting of: H, amino, OH,
alkyl, haloalkyl, dihaloalkyl, trihaloalkyl, alkenyl, alkynyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, alkoxy, and thioalkyl;

optionally R® and R? can occupy multiple positions in the cycloalkyl ring;

optionally R' and R? can be cyclized to form a carbocycle or heterocycle, each having
0-3 R? substituents, wherein R® is selected from the group consisting of halogen, alkyl,
alkoxy, thicalkyl, mono-, di- or tri-haloalkyl, mono-, di- or tri-haloalkoxy, nitro, amino,
carboxyl, esterified carboxyl, carboxamido, thiocarboxamido, cyano, mono-, di-, or poly-
susbstituted aryl or mono-, di-, or poly-susbstituted heterocycle optionally, wherein said
substituted aryl and substituted heterocycle are substituted with 0-3 R®, wherein R”is selected
from the group consisting of halogen, alkyl, alkoxy, thioalkyl, mono-, di- or trihaloalkyl,
mono-, di- or trihaloalkoxy, nitro, amino, carboxyl, esterified carboxyl, carboxamido,

thiocarboxamido and cyano;
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31. The conmpound of claim1l whereinr is 1. 32.The conpound of claim1
wher ei n: X is a bond, heterocycle, nono or poly substituted

het erocycl e, heteroaryl, nmono or poly substituted heteroaryl, or (CR8R9)"
wher ei n n= &0300306b6s5a bond or -al kyl -0-al kyI , Z 1s arypepPiushedasparyl .

each substituted wth 0-3 RI substituents; Is aryl or heteroaryl, each
substituted with 3?} Is H or ?—1 123 and R4 are both H K5 is
hydrogen, al K3ptonagly cﬁna\ﬁ caps GigHzadRo b@g?@&y%ﬂ%ﬁtemﬂ?ﬁ%%yal kyI or

3\}1 (I;;))é?/a| 1|ﬁ¥tl)h(yle@gl%ﬂﬁi of¥%h %@?@he&g_@ arhe{em Lim geﬁ-{ﬁﬁﬁom @}%0%}2&0(8{1}8 1 e,

het er oarly! © aid Bs aryl or heteroaryl each substltut ed with 0-3 Rl
substituents ter each suthltuted with 0-3 Rh' ; R2

r ar_h
is Hor OH F??tgﬁadg’&g%ﬂ@ 5 B $° ﬁg ?Eorwga ®R6 and R7 are both H R8
and RO both H’igafdependently selected from the group consisting of hydrogen, alkyl, and formyl;

and when R” is alkyl, the nitrogen is optionally in the N-oxide form;

R® and R are each independently selected from the group consisting of H; C|-Cq
alkyl, wherein said C;-C g alkyl can be optionally interrupted by oxygen, nitrogen or sulfur;
carbocycle; heterocycle; alkoxy; cycloalkoxy; heterocycloalkoxy; mono-, di- or tri-haloalkyl;
mono-, di- or tri-haloalkoxy; aryloxy; heteroaryloxy; arylalkoxy; heteroarylalkoxy;
aryloxyalkyl; heteroaryloxyalkyl; arylalkoxyalkyl; heteroarylalkoxyalkyl; aryl; heteroaryl;
arylalkyl; heteroarylalkyl; hydroxyalkyl; alkoxyalkyl; cycloalkyloxyalkyl;
heterocycloalkyloxyalkyl; aminoalkyl; mono- or di-substituted aminoalkyl; arylaminoalkyl;
heteroarylaminoalkyl; alkylthioalkyl; cycloalkylthioalkyl; heterocycloalkylthioalkyl;
arylthioalkyl; heteroarylthioalkyl; alkylsulfonylalkyl; cycloalkylsulfonylalkyl;
heterocycloalkylsulfonylalkyl; arylsuifonylalkyl; heteroarylsulfonylalkyl; aminocarbonyl;
mono- or di-substituted aminocarbonyl; aminocarbonylalkyl; mono- or di-substituted
aminocarbonylalkyl; alkylcarbonylalkyl; cycloalkylcarbonylalkyl; _
heterocycloalkylcarbonylalkyl; alkylcarbonylaminoalkyl; cycloalkylcarbonylaminoalkyl;
heterocycloalkylcarbonylaminoalkyl; arylcarbonylaminoalkyl; heteroarylcérbonylaminoalkyl;
arylsulfonylaminoalkyl; and heteroarylsulfonylaminoalkyl;

optionally, Réand R can be cyclized to form a carbocycle or heterocycle, o‘r a
spirocycle or spiroheterocycle;

R? and R® are independently selected from the group consisting of H, OH, amino,
alkyl, arylalkyl, heteroarylalkyl, aryl, heteroaryl, alkoxy, alkenyl, alkynyl, alkoxyalkyl,
mono- or di-substituted amino, a carbocycle, and a heterocycle; and

optionally R® and R’ can be cyclized to form a 3-7 membered carbocycle or

heterocycle.

3. A compound of claim 1 or 2 wherein X is a bond, heterocycle, mono or poly
substituted heterocycle, heteroaryl, mono or poly substituted heteroaryl, or (CR®R?), wherein
n=0-3.

4. A compound of claim 1 or 2 wherein X is a heterocycle, mono or poly

substituted heterocycle, heteroaryl, or mono or poly substituted heteroaryl.
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WO 2005/ 060665PCT1US2004/ 042321 r is |. 34.The conpound of claim1 wherein:
-X-Y- is -CH2-NH 00-; Z is phenyl, pyridyl or pyrimdinyl, each
substituted with at | east one nono-, di- or tri-haloal kyl; Rl is aryl
or het er oaM 200886@66Ssubsti t ut ed wi th phenyl, pyridyl, pypeimbmdiambki2zioxazol yl,
t hi azolyl, or im'dazol yl; RR is OH R3 and R4 are both H R3 is hydrogen; R6

and R7 are bgth 9 pound of claim1
wherein: -X-Y- is @&&mgglap‘%%fgw& ﬁ]yjltls@b%%{i)f'g\@hg% 1"at | east one

nmono-, di- or tri-haloal kyl; Ri is heteroaryl substltuted with pyridyl,

pyri m di nyl, —oxaz zol I, zZ R2 is OH 123 and R4 are
both H R5 i% hyd&ﬁé@ﬂoung@? Il?’?’rgl”’é‘e’?} dﬁ §—¢}¥IR8 and RO both H and r is 1.

36. A conpound according to cI a| m 1 selected fromthe group consisting of:
N—(24( 35) - 3-[ (4- Hydr oxy- 4- phenyl eycl ohexyDam no] pyrrolidin-|-yl}-2-oxoethyl)
3-(trifl uofomethypdmpamdaficiden | or 2 wherein Y is a bond or —alkyl-O-alkyl-.

8. A compound of claim 1 or 2 wherein —X-Y- is ~(CR*R*),-NH-CO-, -alkyl-O-

alkyl-, heterocycle, or heteroaryl.

9, A compound of claim 1 or 2 wherein —X-Y- is ~CH;-NH-CO-, -CH-0-CH;-,

azetidine, pyrrolidine, piperidine, imidazole, or 4,5-dihydroisoxazole.
10. A compound of claim 1 or 2 wherein —X-Y- is —-CH,-NH-CO-.

11. A compound of claim 1 or 2 wherein Z is aryl or heteroaryl, each substituted

with 0-3 R'? substituents.

12. A compound of claim 1 or 2 wherein Z is 6-memebered aryl or 6-membered

heteroaryl, each substituted with 0-3 R'? substituents.

13. A compound of claim 1 or 2 wherein Z is phenyl, pyridyl or pyrimidinyl, each
substituted with 0-3 R'® substituents.

14. A compound of claim 1 or 2 wherein Z is phenyl, pyridy! or pyrimidinyl, each

substituted with at least one mono-, di- or tri-haloalkyl.

15. A compound of claim 1 or 2 wherein Z is:

\@,CF3 \O,cps AN jCF3 Y\j\

N._CF3 &
U \1/\1/
s or \..;N

3

16.  The compound of claim 1 or 2 wherein Z is:
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N-(2- { (35)-3-[(4-Hydroxy-4-pyridin-2-ylcycl ohexyDam no] pyrrolidin- 1-yl1}
-2- oxoethyl)-3-(trifluoronethyChenzam de,
N-(2-{(35)-3-[(4-Hydroxy-4-pyridin-2-yl cycl ohexyl) (nmet hypam no] pyrrolidin-I-
y1l1l- 2- oxoewbyh)s/o8edssri f | uor omet hyl )benzam' de, WO PCT/US2004/042321
20051060665PCTJUS2004/ 042321

2-1(3S)-3-({4-Hydroxy-445- (met hox rret hyI é?y“ di n-2-yl | eycl ohexyl am no) -
pyrrolidin- 1-yl]-2-oxoethyl} -3- et hyl ) benzani de, N ( 2-
{(35)-31(4-{5 -[ (D net hyl am no) et h yridin-2-y11-4-hydroxycycl ohexyO-

am nol pyrrolidin-1-y1l} -2-oxoethyO-3-{trifluoronethypbenzam de,

N42- ((38)-3- {14-Hydroxy-4-(4-nethyl pheny Qcycl ohexyl |l am no pyrrolidin-

1-y1l) -2- oxoethyll-3-(trifluaromethyl)benzamd e, N ( 2-
{(33) 3- [ ( 4- hydr oxyie acoiyponed @f 2gime§ coroRewhmaini Rolis pyylr of ihdierearyl, ach - 2-
oxoet hyl t et hyDbenzam de, N ( 2-

{{35) - 3- S%J?gh é}%@b?%ﬂpyrl di n- 4-yl eyel ohexyDam no] pyrrolidin4-yl} -2-
oxoet hyl)-3-(trifl uoromethypbenzam de N-[24(39) - 3-{

4- Hyd 4 d d
VD) - - oont hy 1. 3108 CPRPRUEOHRTH TG b wamitietn R 1 Shekyh byridel pesycinyl
[ 4- Hydr q%yiddidyd; df&ﬁlaydlwédcﬂlsﬁbsawéaqm ®heyl] amino } pyrrolidin- 1 -
y1l) - 2- oxoet hyl1] - 3- (trifl uoronet hyDbenzam de, N42438) - 34

[ 4- Hydr oxy- 4( 6- met hyl pyri di n- 2- yHeyeI ohexyl i am nol pyrrol i di n-1-

1)-2- th 3
{[Zl Hyg)r(ggy ZIib](G ’lrré% Ldox p)Q/]l;I’cf )g (5} ?Ongylfl %mlf r?{?d %&/&l%tgﬁ&la(l ﬁaChl -
yl) - 2- Ombsttﬂﬁl)t&d +3th(0- BIRIF lamquﬂtdityj &lh&i},ﬁﬁd}’l dedroxyalkyl, hhth bt Ab3ubstitufed
B T LR e R L S R A RN

3-(Trifly é%%‘n?v |f3mmzca('tfo§§ﬂic 301ﬁ[é]elr@d¥rgdrté))ﬁ{01ﬁ)yl6 BNt A:J:l C%rﬁama?cz Qlie_2-

yDeyel ohexy I -am nol pyrrolidin-1-y1) - 2- oXoet benzam
3- (Tri f landoo Rethaperparh. { 2- [(35) 34{ 4- hydr oxy- 4-[ 5

(1 bydr oxy-1-nmethylethyl)-1,3- thiazol-2-yl] cycl ohexyl am no)pyrrolidin- 1
-yl] - 2- oxoet hyl benzam de, 3-(Trifluoronethyl)-

(2-[(38) - 3- { 28- hy dhexapntpoudd of rEpiOX yare R hyhdreid, B! tlhlaaﬂoibr Beteroaryl, each
yl']cycl ohexyl | am no) pygrolidip-1-yl]-2-oxoethyl benzam de, 2-( Hydr oxy-4-{
[(35)-i subseituged with £t r@ﬁé?hﬁdﬁ?ﬁi%ﬂ’] aminol acetyl)pyrrolidin-3- yl]

am no | cycl ohexyl)-N-nethyl -1, 3-thi azol e-5 -car boxam de,

N Et hyl - 2- (1- hydroxy-4- ({3S)-1-{{ [3-

21 The compound of claim 1 or 2 wherein R' is aryl or heteroaryl, each

substituted with phenyl, pyridyl, pyrimidinyl, oxazolyl, thiazolyl, or imidazolyl.

22.  The compound of claim 1 or 2 wherein R' is heteroaryl substituted with

phenyl, pyridyl, pyrimidinyl, oxazolyl, thiazolyl, or imidazolyl.
23.  The compound of claim 1 or 2 wherein R? is H or OH.
24, The compound of claim 1 or 2 wherein R? is OH.

25.  The compound of claim 1 or 2 wherein R' is aryl or heteroaryl, each

substituted with 0-1 R '®-aryl or R'b-heteroaryl; and R? is OH.

26.  The compound of claim 1 or 2 wherein R? and R* are both H.
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(trifluoronmethyDbenzoyl] amno } acetyl)pyrrolidin-3-yl] am no}

cycl ohexyl)-1, 3-thi azol e-5- carboxam de, WO 2005/ 060665PCT/ US2004/ 042321 N
{2-[(3S)-3-({ 4-Hydroxy-445-(pyrrolidin-1 -ylearbonyl)-1, 3-thiazol -

yf 1 cycl oheX¥ 3005/Q68¢65n0) pyrrol i di n- 1-3/ 1] - 2-oxoet hyl }  PCT/US2004/042321
-3-(trifluoromethyebenzam de,

3-(Trifl th 2- th thyl)-1,3-thi I
(Trifluorope ﬁ%c%no pyrroﬁlg&éw%&fﬁymﬁ (et hoxynet hyl ) - i azo

-5- yl]cycl ohexy 2- oxoet hyl } benzami de,
3-(Trifluoronethy!)-N12-((3S)-3-{ [4-hydroxy-4-(2- rrethyl 1, 3-thi azol - 5-

0 | oh I i nQl i 1-y1)-2- ,

O CIE T oy oitor hyiheRoBppynsr Mtk 2550 b Pind RS Feb pnty spippred.
hydr oxygy&lpexy)h Lgmgql Hﬂh@%’aﬂ%& iaglt aﬂ(a;x ) 2- oxoet hyl i benzam de,
N-[2-((3S)-3-{[ 4- Hydr oxy- |sopropy1 1, 3-thi azol - 5-

yfl cycl ohexyl ] am no} pyrroli d| n-1-yl)- ~ oxoet hyl]-3-(trifluoromethyl)benzamd

e, N-[27(39), 6

([ 4- Hydr oxy- 49( (5 %lfrcplgpoul? Offlaimé %l%hfg 1 eyoefc%/c dﬁexyﬁl]anne hﬁ offper is

pyr r ol i Hi @-Cqoyalliey2-hydmai i) erE&H(dmyalkyluor orret hyl ) benzam de,

NA2- ({(38)-114- Hydroxy-4-(5-pyridin-2-y1-1, 3-thiazol - 2-yecycl ohexyl | pyrrolid
in-3- yl }am no)-2-oxoethyll1l-3-(trifluoronethyl)benzam de,

N-(2-{(35)- 33 ( 4m¢b&wmﬁrmrahrﬁ%ra vawvél&x%mwé bawirnol pyrrolidin- 1

-y11-2- oxoethyl)-3-(trifluoronethyDbenzam de,
{(3S)-3-[(4- hydroxy 4- pyrazi n-2-yl cycI ohexyflam no) pyrrolidin-1 yl} - 2-

oxoet hyl ) -3-{trifluaroneth a N-(2
{(38)-3-[(4- drot(hf CﬁmBoundyOf(!fP éw ef:%}% gh]exyf | am no] pyrrolidin-1 -yl} -2-

oxoet hyO-3-(trifluoronet hyDbenzam de, 6-0 -Hydroxy-4-{ [(35)-1-({ [3-(trifl
uor oret hyl ) benzoyl ] am nodlpj cetyl)pyrrolidin-3- yl] amno }
cycl ohexyl ) - N et Higicampendpfisiam 1 wherein: 6. (1. Hydr oxy- 4- {[ (3S) - 1- ({

I[ gy((: |t g'hfe L;F;RN”F& I\pﬁ{d ﬂag%liéé 81{%?% gﬁ?t}ly anRtidiametet Ry I8! Ricdoaryil kb o0
poly substituted heteroaryl or (CR*R ),, , wherein 7= 0- 3;
Y is a bond or —alkyl-O-alkyl-;
Z is aryl or heteroaryl, each substituted with 0-3 R substituents;
R! is aryl or heteroaryl, each substituted with 0-3 R'?;
R?is H or OH;
R’ and R are both H;
Riis hydrogen, alkyl, or formyl;
R®and R” is H, C,-Cyg aikyl, hydroxyalkyl, or alkoxyalky!;
R® and R’ both H; and

rist.

33.  The compound of claim 1 wherein:

—X-Y- is «(CR*R?),-NH-CO-, -alkyl-O-alkyl-, heterocycle, or heteroaryl;
Z is aryl or heteroaryl, each substituted with 0-3 R' substituents;

R! is ary! or heteroaryl, each substituted with 0-3 R"*;

R?is H or OH;

R? and R* are both H;

R’is hydrogen;

R® and R’ are both H;

R® and R® both H; and

141



N-{2-[(38)-3-({ 4-Hydroxy-445-(pyrrolidin-1 -ylcarbonyl)pyridin-2-yl] cycl
ohexyl I am no) pyrrolidin- 1 -yl]-2-oxoethyl} -3-(trifluoronmethyCbenzam de,
N- [ 24(33) - 344- (5- bronopyri di n-2-y1) - 4- hydr oxycycl ohexyl ] am nopyrrolidin-I-yl

- 2-oxoet it | uor onet hyebenzan de,
N—{2 [ (35) hésﬂ)](z? 710&§6r{;52_f0r myl phenyf | pyri di n-2- y11- 4- hydr &5/ RPBHERA
am no)- pyrrolidin-I-yl]-2-oxoethyl} -3-(trifluoronethyl)benzam de,
N-(2-(3S) - 3- [Hi¢tt hydr oxy- 4- 542- (hydr oxymnet hyl ) phenyl ] pyri di n- 2- 34cycl
ohexyl)- am no] pyrrolidin-1 -yl1l-2-oxoethyl)-3-(trifluoromethy Cbenzam i de
bis(trifluoroacetate) N[2-((3 95-3 -
44- hydr oxy- 4- -ofk | ohexygam nopyrrolidin- 1 -
yfl -2-oxoet hyl ] - SW&F%gkﬂlﬁoﬁegﬁ? eﬂﬁg%ﬁr:n de bis(trifluoroacetate), WD
2005/ 060665PCH-YSBHOAZH M I2A0-; N[2-((3.9)-3-

{[ 4- Hydr oxy i din-2- c] ohexyl ) am no}pyrrolidin-1- .

y1) - 2- oxoet hsq &%&ﬁ%ﬂ%&f@%ﬁﬂ}%ﬁ%&%b&% uted with %]-iea-‘“ one mono-, di- or

(2- [(SS)ﬁ-IQTa(({a Hydroxy-415- (1, 3-thi azol - 2-yQpyri di n- 2-yl ] cycl ohexyl am no) -
pyrrolidin-| f] 2-oxoethyl} -3-(trifluoronethyDbenzam de, N[ 24(35) - 3-
{ [4-1-1ydr o@-lmar(yBOWtarwnrm ench sybspintaddiith phepyl) pyrmdymrwmyiu]mglnomolyl

pyrrol |q 1ZJ1 ly11)1 B,it hy11-3-(trifl uoronethyl)benzam de, N-(2-

{(33) -34{13‘ ?%4% F}i\flﬁzﬂ ‘ar bonyl ) phenyl i pyri di n-2-y1) -4-hydroxycycl ohexyl) -
am no) pyrroliidi 0#;1- y1) -2-oxoethyl)-3-(trifluoronmethyCbenzan de,

N- (24(38) - 34( 4- é5[12 ((Ami nocar bonyl ) phenyl byri di n- 2-y1}

- 4- hydr oxycyd} sag Ry pse-boivklhol pyrrol i din-~ 1-y1)

- 2- oxoet hyl )1? sf]ltl d&%%eﬁoromat hyl ) benzam de, -121(33)-34
{415- (3- Acety pyri di n-2-y1] - 4- hydr oxycycl ohexyl } amno). pyrrolidin-1
-y1l1- 2- oxoet H‘yhndBr @terbot Hor onet hyl ) benzani de, 346-0

- Hydr oxy- 4- {| g35é tl[l??%(ay i fl uoronet hypbenzoyl ] am nol acetyppyrrolidin3-yl]a
m no} cycl ohe yﬁ‘B r& (]i Thenzoi c acid, N (2-

{(351- 3-[ (4- Hygdr.oxy-4-{5[ 3- (hydr oxynet hyl ) phenyl ] pyri di n-2- y1l
cycl ohexyDam nol pyrrolidin-1-yl1-2-oxoethyl)-3-(trifluoromethypbenzam de,
N-[24(38) - 3- { [4 Fl ydr oxy- 4- (5 pyrimdin-5 -yl pyridin-2-yecycl ohexyl | am no

- l'i di t hyob d
v [3a(a5) 5 [ s B el L Cyal onexy! |

am no} pyrr ol |—dﬁ-H-ib—Qng)NHZ:@yxoet hylj - 3 (t rifluoromethyGbenzam de, o
L y1)- - oxdet Ry SR G ipdich s A h e oRaakh) 3 (o O
[ 4- Hydr oxy- 4-H{13s RitédddyNsubsiitlded Rahlﬂ'p?nayl, pyrlmldmyl, oxazolyl, thiazolyl, or
imidazolyl,

R?is OH;

R? and R* are both H;

Ris hydrogen;

R® and R7 are both H;

R® and R’ both H; and

ris 1.

36. A compound according to claim 1 selected from the group consisting of:

N-(2-{(35)-3-[(4-Hydroxy-4-phenylcyclohexyl)amino]pyrrolidin-1-yl}-2-oxoethyl)-
3-(trifluoromethyl)benzamide,

N-(2-{(35)-3-[(4-Hydroxy-4-pyridin-2-ylcyclohexyl)amino)pyrrolidin-1-yl}-2-
oxoethyl)-3-(trifluoromethyl)benzamide,

N-(2-{(35)-3-{(4-Hydroxy-4-pyridin-2-ylcyclohexyl)(methyl)amino]pyrrolidin-1-yl} -
2-oxoethyl)-3-(trifluoromethyl)benzamide,
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Acycl ohexyl] am no | pyrrolidin-1

-yl)-2-oxoet hyl]-3-(trifluoronethyl)benzam de, N424(19-31

[ 4- Hydr oxy- 4- (4-i soxazol - 4-yl phenyl ) cycl ohexyli am no}pyrrolidin-1 -
yO0- 2- oxoet W pes34¢isesd f | uor onet hy1l) benzam de, PCT/US2004/042321
N-{2-[(3S)-3-({4-Hydroxy-444-(1H i m dazol - 1- yophenyl ] cycl ohexyl

31 1y tr oy N O AR el Hat bR Sy e ST 368091 by r ol i i

n-3- yl I @miongin- F-Kl]b%&ﬂﬁ&l)}m ahﬁﬁmémzmpgﬁewm@bde N-(2-((35)-3- {
[4121- Form yl - hydr ox c cl ohexyl am no) yrroI idin-1- y1)-2
- oxoet hy1] - 3 l‘éi(fr{ﬁ o1l Eﬂm%{ K W@bﬁﬂ@rﬁ cthyl]pyrldm -yl}-4- hy roxyeyclohexyl)-

by 1ol 1+ T HE TLoa  RER  Ye w T

20051060665PQV-[2-1(S8PB4 ﬂéDHQd}Biy 4-(4-metiH 24y &&):}oﬁékyﬁ amino} pyrrolidin-1-yl) -2-

[5-(3,5-Di xazol - 4- epyr| di n-2-y1] - 4- hydr oxycycl ohexyl | am no) pyrroli
di n- -y19%°st Hﬁe@ﬂ’@‘f(}mm@ hyR P?qnﬁgﬁomet hyl ) benzani de,

(2-[(38)-3- ({Iéc gWXCﬁﬂﬁr&% éﬁf}?ﬂ@ﬁ 8Ly RN i) SerdeﬁalP'yf}hf«XW }amino) -

pyrrol i din- oxoet hy11-3 f | doronmet hypbenzam e,
1- Pyri dmcozthy M(illiﬂl&@qmithf%ma(lmdﬂl uor orret hyI ) pheny11- 4, 5- di hydr oi soxazol -5

-yl b l.oh

5 (505 Oca AV ol A PR IS RIS Daminalpyrlicasl-SHekmy 1 ) phenyl 1 -
, 5- di hy@i{&g@l}b@ﬂl@ﬁlu&oﬁ&h l@c&hﬁ@ﬂﬁé)pyr roli d| n 3 yI ] amino } cycl ohexanol,

{5 [(D|rrethylamno 2-yl1-4

i t1uor omethhy %De ff’}fHM rsxﬁﬁﬂweginggw y c)sp thxbl&*_nuﬁwyﬁwm 3ri di n. 3.
am %S%&WP?;ﬁﬁﬂﬁbmmetwybe#agﬁdﬂr| m di n- 2-yl pyri di n-2-34) - 4-

4>

uor onet eny11- 4, 5-
dr 0| s 0x a 29[ 2-§3§)-3-4 B Hpdrpky-py(4 moelthydipymid 8- 3Hy ] ayril ohek dyenbiomgyernbdin-1-
 48) Y2 pactiylip Suiftugramptviibiazemide. y | ohexyeani no] - 2- met hyl pyrrol i di n- 1-
2- oxoet hW% g(ss}w{[d Hpa@@nf(a@mfzﬂ Rdde2- yf)'cyclohexyl]ammo}é)yrrohdin-1-

(
1
2-1(28, 45% dr ox ¥r| di n-2-yl cycl ohexyl ) am no] nmet hoxynet hyl ) -
yrrol i dith ?X99!]1¥1k3d§€5h*9f?}¢eﬂ}y )bgnzamiqdet | uor onet hyi ) benzami de,

N-(2-{(25, 49 exyeam nol-
pyrrolidin-1 Ni%ﬁ(%?“?;fgﬂﬁké}?ﬂ :) %‘t?{né ?I?DP%@E orre?ﬁf;)%%éﬁ{zéggg%%ﬁ%@ ljﬁﬁ gé 48) - 241
- Hydr oxyyl}Z-oneﬁthyl]ét(hmu)amme[ﬂ(yﬂ)bamnﬂdmydr oxy-4-pyridin-2- vyl
Kﬁlflz()??)z(g £5§}wmi£§(]3§)y 5 {[)«J i—I roxy-4 ((j)' inet o())())(rgfr;[cp x}/ 5 l)cyc(lél{elngll]al#l)lg‘lg yrroygmelnzam de,
- Hydr oxyg ckdertl]-S4ntIudichetaybbe e 2- 1 cycl ohexyeani no] - pyrroli din-1
-yl} -2-'oxoeth (trifluoromet hyObenzani de,
ElTrlﬂuoromethyl) -N-[2-((35)-3-{[4-hydroxy-4- (5 methyl-1,3-thiazol-2-
yleyclohexyl]-amino}pyrrolidin-1-yl)-2-oxoethyl}benzamide,
3-(Trifluoromethyl)-N-{2-{(35)-3-({4-hydroxy-4-[5-(1-hydroxy-1-methylethyl)-1,3-
thiazol-2-yl]cyclohexyl }amino)pyrrolidin-1-yl]-2-oxoethyl } benzamide,
3-(Trifluoromethyl)-N-{2-[(35)-3-({4-hydroxy-4-[5-(methoxymethyl)-1,3-thiazol-2-
yl|cyclohexyl }amino)pyrrolidin-1-yl]-2-oxoethyl} benzamide,

Q<

t
|
[
i

pa
<

;Ul\)

i
]
(38
h
(2-
2
}-

T <

2-(1-Hydroxy-4-{[(38)-1-({[3-(trifluoromethyl)benzoyllamino}acetyDpyrrolidin-3-
yllamino}cyclohexyl)-N-methyl-1,3-thiazole-5-carboxamide,
N-Ethyl-2-(1-hydroxy-4-{[(38)-1-({[3-
(trifluoromethyl)benzoyl]amino }acetyl)pyrrolidin-3-ylJamino} cyclohexyl)-1,3-thiazole-5-

carboxamide,
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N {2-[(2S,4S)-4-[(4-Hydroxy-4-pyrid in-2- yI cyc | ohexyDam no]
-2-(1-methoxy- 1- nethyl-ethyppyrrol idin-1-yl]-2-oxoethyl}
-3-(trifl t hypb d N (2-
{(2(S ZfIS) zo\gzg:dgméf@;;zimpyﬁ di n-2-yl cycl ohexyDami no] - 2 S?%] &321
met hoxyet hyI ] -pyrrolidin-1 -yl1l} -2-oxoethyl)-3-(trifludorone eénzam de,
N-(2- {(4S) (2 dr oxy-4-pyridi n-2-yl cycl ohexyl ) am no]
-2, 2-di et hyI Hy{r rl619)dr({4-Hydrary14-B5-gyoebidipd yvigarbanyl i 1, 3i8rizaeeLhy | ) benzani de,
N ( 2- 2 8 chohex
i sgprin(oy Bi}é X)g émw&%mgﬁlogmltzﬁ&ﬁa ft’f’%ﬁ(f%&b oﬁolglgt@% %‘Béﬁ’zam de,
N 12- g(zs 49) 34rr@f{m¢wthmw-@ﬁa@@(mmwmymlz)whmm&ymu;uﬁdz@hexyI}
am no
2- ( met hoXystoher Mmirypygelidin-1 94l 2-oxesdbydibsyaemide. (¢ ri f | uor onet hypbenzani de,
VIO 2005/ 0506CHRfH \JAAA(AKEAATAS) 514+ lrckral G A b5
hydr o]>c<lycy]d‘h’@}@éwl}zmmwmhdmﬂhylhéwnﬂhmbeﬁpmlﬂal i din-1-y11-2-oxoethyl) -3-
tr oro en
Ez [(2S. 45) i F’{h‘% Z%{’BQ?E” [83%3 A4 Qriykt Srbgs=m e - o-
(i sopr opﬁyqymyrcmbﬁexp%]r afrho YipGrrblitih -IWI)}E-BxMQ@}bBIyZL&n& (trifluoronethyl)benzam
i de. 37.A conpound of claim1 selected from N-{ 2-
[ (2S, 48)-4-1] M@é’bﬁ;ﬂ%@ét%ﬁr%lwpmmw;ibxaz@riq 2-yecycl ohexy1] ani nol - 2-
(

o RSt s OB R ot e

yecycl ohexyl ]NWWﬂ&ﬂ{%ﬂyﬁmxyék(ﬁdxyndin- $1+-1,3-thiazol- 2-yl)cyclohexyl]methy1}

?38?%2{’%‘@& fak’[)l 2‘%’%{ Oﬂg‘t &3}[@%&%%%%3?%@%2 11 cyc | ohexyl

th thyl i : d
e oy eskpt s en s s s e o
} car bony¥ )}wmpb%oaoethylh ﬁryﬂua Dégnzamidexanol :

1-(5- d

Opgenf/)%/]r Iplmpelrrlchgriﬁsgl Ir[ ar %@/[?dra% (§§ cyéoﬂ%x&ﬁg%ﬁl% i_]Jgng glﬂgianol

1- ('5- Pyr oxvethiyt)- Qetyﬂmmomdu}xpl-)l&nya‘nmdd [(38) 1- ({143 o

el v VSRR L R ol i
[(38)-1- &i&é@t)(j-(mﬁw%%%mhmﬁa@nyl iazetidin3-yl }

car bonyl ) pyrrolidin- am no cycl ohexanol ;
N-(2-{(35)-3- [y4 (4-Hydroxy-4- pynmldln 2- ylcyclohexyl)ammo}pyrrohdm—] -yl}-2-

oxoethyl)-3-(rifluoromethyl)benzamide,
6-(1-Hydroxy-4-{[(38)-1-({[3-(trifluoromethyl)benzoyl]amino}acetyl)pyrrolidin-3-
yl]amino }cyclohexyl)-N-methylnicotinamide,
6-(1-Hydroxy-4-{[(3S)-1-({[3-(trifluoromethyl)benzoyl]amino }acetyl)pyrrolidin-3-
yllamino}cyclohexyl)-N,N-dimethylnicotinamide,
N-{2-[(35)-3-({4-Hydroxy-4-[5-(pyrrolidin-1-ylcarbonyl)pyridin-2-yl]cyclohexyl } -
amino)pyrrolidin-1-yl]-2-oxoethyl } -3-(iriflucromethyl)benzamide,
N-[2-((35)-3-[4-(5-bromopyridin-2-yl)-4-hydroxycyclohexylJaminopyrrolidin-1-yl)-
2-oxoethyl]-3-(trifluoromethyl)benzamide,
N-{2-[(35)-3-({4-[5-(2-formylphenyl)pyridin-2-yl]-4-hydroxycyclohexyl} amina)-
pyrrolidin-1-yl}-2-oxoethyl}-3-(trifluoromethy!)benzamide,
N-(2-(35)-3-[(4-hydroxy-4-5-[2-(hydroxymethyl)phenyl]pyridin-2-ylcyclohexyl)-
amino]pyrrolidin-1-yl-2-oxoethyl)-3-(trifluoromethyl)benzamide bis(trifluoroacetate),
N-[2-((3S)-3-[4-hydroxy-4-(4-pyrimidin-2-ylphenyl)cyclohexylJaminopyrrolidin-1-
y)-2-oxoethyl]-3-(trifluoromethyl)benzamide bis(trifluoroacetate),
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Pyrimdin-2-ylpyridin 2 yl)

S)-1-({146-(trifluoronethyl)pyridin-2-
eridi n-4-yl | carbonyl)pyrrolidin-3-yfiam nol cycl ohexanol ;
di n- 24y 26hs/0dokds35) - 1- ( {146-(trifluoronethyl)pyridin-2-yl]piperidin-4-
bony Qpyrrolidin-3-yl] amino }cycl ohexanol ; PCT/US2004/042321
(6-Pyrimdin-2-yl pyridin-3-yl)-4- [(3S)-1-({146-(trif| uor onet hyl ) pyri m di
4- yl] piperidin-4-yl}carbonyppyrrolidin-3-yllam no}cycl ohexanol ;
- Pyr i di n- 2Ny[2-(35) {3 {[88)ydoxy{4dephenylpyiidinertit blphpxy Hamingi pyrebliginthi per i di n- 4-

carb 0 I I clohexanol 1-Pyridin-2-yl1-4-
(38) yﬁr}%’?’%%ﬁ‘yﬁt a?ﬁkﬂm?%ﬁ@?‘??ﬁ“f%(}‘ﬁ ’di n- 2-yl Thl per :Dél n- 4- yly
ar bony ppyNe (- (8i$)rs- @{4%“@@5&@1&5493 mmawl)pyndm 2-yl]cyclohexyl Jamino)-

-(5-Pyrim I n-2- -4- 33)-1-({2144-(trifluoronethyppyridin-2-
yl] piP é’i‘?léﬁ“f*f-lZbdbilpé%ﬂ%hQéBﬁ%P&We&ngsmﬁml% no cycl ohexanol ; WD

2005/ 060665RGH/( -2-y1] - 4-
oSk RPN 4 i AR SR UL -2
yl Thi p(pynroindm~4 W)}gcawdﬂm}yﬁ Xmﬁluomiﬂedﬂybba}zyﬂn]deam no }eye] ohexanol ; 1

St Tt i i S s bGRR a  >

5- Me -
114 (0TI onetay] oy G2 S b ber 3 pegemide

yl | car bonyl Np@r{r(%ﬁ’)rijz(ﬁ'{é [91(@%%@*@@9@@%&?%@%2 -yl }-4-hydroxycyclohexyl)-
3,3
14 (AP AR Gty aitrometybenzamids,

) car bonyl ) pN’—{QQﬂ(BSLZﬂG{E [}$+(Barcbtyq1heny5d]p§7hémemﬂ[l 4- hydroxycyclohexyl}ammo)

—_—rr~

—_—
S o 0D — o
mﬂ_'f\l
=T W

E

PSS PSP RS AR
OI—|H 1 1

1-(3,4' - Bi r|d|n6 114 rifluoromethyl)pyridin-2-yl]pipe
ri din- EY"?} %ﬂﬁ&@P}Wﬁbﬁ‘(&mo@nﬁ b/ ¢l ohexanol :

1- (5- Met hox { -

[(35)-1- ( 3&6’%1{ ?!Iy]@ﬁoﬁ%érﬁléngﬁ%; ({[gy(}rllﬂtioil;czm?th*rlibg}‘n%oeyg]lamm Z‘iacetyl)pyrrohdm

car bon9+))1]@yan:}bYQil¢h¢X819W]dah3-NH eeicaghidxanol ;
EL ( E i 42[\/?:5 ??ﬁy@gﬁ%ﬁé e@ ggrﬁl?c%xg n{%H-(hydéo%methy]}phenyl]pyrldm-Z-
yl'i pi petiicdilohetyydrhiaalppaohdinayyly-aloxdethyl 3yt fastandiep enhagide) ol ;
N-[2-((38)-3-{[4-Hydroxy-4-(5-pyrimidin-5-ylpyridin-2-yl)cyclohexyl]amino} -
pyrrolidin-1-yl)-2-oxoethyl]-3-(trifluoromethyl)benzamide,
N-[2-((35)-3-{{4-(3,3"-Bipyridin-6-y})-4-hydroxycyclohexyl]Jamino } pyrrolidin-1-yl)-
2-oxoethyl]-3-(trifluoromethyl)benzamide,
N-[2-((35)-3-{[4-(3,4"-Bipyridin-6-yl)-4-hydroxycyclohexyl]amino}pyrrolidin-1-yl)-
2-oxoethyl]-3-(trifluoromethyl)benzamide,
N-[2-((35)-3-{[4-Hydroxy-4-(5-pyrazin-2-ylpyridin-2-
yheyclohexyl]amino }pyrrolidin-1-yl)-2-oxoethyl]-3-(trifluoromethyl)benzamide,
N-[2-((35)-3-{[4-Hydroxy-4-(4-isoxazol-4-ylphenyl)cyclohexyl]amino} pyrrolidin-1-
y1)-2-oxoethyl}-3-(trifluoromethyl)benzamide,
N-{2-[(35)-3-({4-Hydroxy-4-{4-(1H-imidazol-1-
yl)phenyllcyclohexyl}amino)pyrrolidin-1-yl]-2-0xoethy! }-3-(trifluoromethyl)benzamide,
4'-(1-Hydroxy-4-{[(35)-1-({[3-(trifluoromethyl)benzoyl}jamino }acetyl)pyrrolidin-3-
yljamino}cyclohexyl)biphenyl-2-carboxamide,
N-[2-((35)-3-{[4-(2'-Formylbiphenyl-4-yl)-4- hydroxycyclohexyl]ammo}pyrrohdm—l-
y1)-2-oxoethyl]-3-(trifluoromethyl)benzamide,
N-{2-[(38)-3-({4-Hydroxy-4-[2'-(hydroxymethyl)biphenyl-4-yl]cyclohexyl} amino)-
pyrrolidin-1-yl1]-2-oxoethyl}-3-(trifluoromethyl)benzamide,
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6- (1- Hydroxy-4-{[(38)-1-({114-(trifluoronethyl)pyridin-2-ylipiperidin-4- yl
carbonyQopyrrolidin-3-yl]am nol cycl ohexyDni coti nam de; 6-(1

- Hydroxy-4-{[(35)-1-(11-[4-(trifluoromethyl)pyridin-2-ylThiperidin-4-

yl } car bony Bypyeosodisss n- 3- y1l am no} cyclohexyl) - N- net hy 1nipg@irshdiheas 1
-(5-Pyrim{[(3S)-1-({ 114-(trifluoronmethyl)pyrimdin-2- yll piperidin-4-yl)
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- Pyrimidin- - 2-

[(35)-1- (1115N(f %ﬁﬁcﬁb%ﬂﬁqﬁ?}%’%ﬁ -(lg3-gzgzol-2-yl)pyridin-2-yl]eyclohexyl }amino)-

| | | oh |
LY by r P XL R Bl o B A L Y T or oret hyl ) pyr f i di
2- yl]pyrrol |1d1yndm-%fﬂcfh[(66hy-l(3 tﬁﬁ(mﬂimrdmathBl—);ﬂx@ﬂlng;ﬁecﬂlhydrbmbbemalnbl 1

5-Pyri n 3 1- 3R)-114-(tri
I(uorPB(;rrety tﬁoﬂé %&ﬁpﬁd’fdj Qﬂﬁm%?‘%é@&ﬂﬁ? g) y1) (Eu(ar bz)nyl )p§/rrol i di n-3-yl]am no
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I clohexanol] [5-(1,3-O 5 i -
([(35)-1. (35 SRy (xta?(flflﬁ%q%@eﬂth prif Mrwuln@gﬁ%ﬂ%i&pﬁ’@f Ry Dphegy 5t
| ear bony meoml}yaﬂqbamlmyr@yém ‘é @qa}cyclohexanoli

A L S N e eatoen

car bony Oyifluadoindthiy})Bhenly]] aips -tibly drojsokaxbb sghehrbonyl)pyrrolidin{36- Pyr i m

di n- 2-yl d 395 -1 -
I{1I42 (t)rlp’ﬁgl{}{ﬂ‘fa})%?ﬁk}éf%“%rl{dl[g 2)y1] (1H| m dazol - 4-y1} car bonyQpyrrol i di n-3-yl |
am no} cycl ohexane mm1d1n-2 ylp 1d§r52$}§[4 P['(ﬁ?)-rl (%3¥§W1ﬁhgﬂoﬁlealy¥)bher@ 4435 -1-( {

[4- (trifluoronet i/ in-2- yr'rol rdin-3-yl]
am no} cyldlydivesesarol-5- yé}m:drbonyl)pyrmh@@-WEamm@i}lCmlehewamlr| d| n-2-y1)-4-{

e oL, LSS T R TR SR H B .

1 and a pl}al-m&M}Eahﬂyoraﬁle&npDBéﬂzanma,rr| er. 39. Use of a conpound of
claiml in the manuf act uﬁr a nedi canent for tg treati n of CCR2- and/or
CCR5- nedi cat et~ 23 atir (‘E)wlifde%éftfrT%)th‘ilsz'é’FctyF#PP%’i ammhér(age ogymethyl)-

Lo P BRSBTS, [tenes s, C
manmal . N-(2-{(25,45)-2- (Ethoxymethyl) -4-[(4-hydroxy-4-pyridin-2-ylcyclohexyl)amino]-
pyrrolidin-1-y1}-2-oxoethyl)-3-(trifluoromethyl)benzamide,
7 N-(2-{(28,45)-2-(1-Hydroxy-1-methylethyl)-4-[(trans-4-hydroxy-4-pyridin-2-
ylcyclohexyl)-amino]pyrrolidin-1-yl}-2-oxoethyl)-3-(trifluoromethyDbenzamide,
N-(2-{(28,45)-2-[ 1-Hydroxyethyl]-4-[(4-hydroxy-4-pyridin-2-ylcyclohexyl)amino]-
pyrrolidin-1-yl}-2-oxoethyl)-3-(trifluoromethyl)benzamide,
N-{2-[(2S,45)-4-[(4-Hydroxy-4-pyridin-2-ylcyclohexyl)amino]-2-(1-methoxy-1-
methyl-ethyl)pyrrolidin-1-yl]-2-oxoethyl}-3-(trifluoromethyl)benzamide,
N-(2-{(25,45)-4-[(4-Hydroxy-4-pyridin-2-ylcyclohexyl)amino]-2-[(15)-1-
methoxyethyl]-pyrrolidin-1-yl}-2-oxoethyl)-3-(trifluoromethyl)benzamide,
N-(2-{(48)-4-[(4-Hydroxy-4-pyridin-2-ylcyclohexyl)amino]-2,2-dimethylpyrrolidin-
1-yl}-2-oxoethyl)-3-(trifluoromethyl)benzamide,
N-(2-{(25,4S)-4-[(4-Hydroxy-4-pyridin-2-ylcyclohexyl)amino]-2-
isopropylpyrrolidin-1-y{}-2-oxoethyl)-3-(trifluoromethyl)benzamide,
N-{2-[(25,45)-4-({4-Hydroxy-4-[ 5-(methoxymethyl)pyridin-2-yllcyclohexyl }amino)-
2-(methoxymethyl)pyrrolidin-1-yl]-2-oxoethyl}-3-(trifluoromethyl)benzamide, '
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40. Use of a conpound of claim11 in the manufacture of a nedi canent for
treating a disease associated with expression or activity of a chenokine

receptor in a patient; wherein said disease is rheumatoid arthritis,
at her oscl erwoi2gis/obaspiis, nul tiple sclerosis, neuropat hi c gaitkodafoddspl ant
rejection, diabetes, or obesity. 41. Use of a conpound of claim1l1 in

t he nmanuf act i,C or t.r atl n associated with
expr essi on ON ?cﬁ?‘gg@y@&f‘ éqﬁﬁ ‘Wén? ?JB?’nﬁgﬂsz alzgfl ent; wherein said
di sease hiygro&AyeRhexyl)-amino B2-(mdIthex yuethyIfp ﬁ'bl@dlml“;ﬂl] M%éthﬂ}—?»al d cancer is
breast cancer, ovarian cancer or multi pre nyel oma. . Use of a

corrpoun(ﬁ“'@luo@mﬁhﬂ)i?efi@mﬂﬁ’e%nuf acture of a nedi canent for treatl ng a

di sease asso t | 3 henoki ne receptor in a
patient; vvhe?qleﬁjnﬁ w’c? lb sdg&s's@g%ﬁ{—ﬁ %%éﬁ}é‘eotg%( @Tam%o(j@e 44. Use of a
Corrpoun(ﬂlsoﬁropldxammhlzl)bpyrmh&nmaﬂﬂ}ﬂaﬁbethﬂ}df-(tzﬁf!m@inﬂhjﬂlmhzérmdet reating HV

I nfection in a patient. 45. The conpound of claim 1l having the
formul a: or pharmaceutically acceptable salt thereof 46. A conposition

conpri sing a3¢.OWleéBgpoﬁna(an,i£ﬂ14§e@@Qd gopharmaceutical ly acceptable carrier.
N-{2-[(25,45)-4-{[4-Hydroxy-4-(5-pyrimidin-2-ylpyridin-2-ycyclohexyljamino } -2-
{methoxymethyl)pyrrolidin-1-yl]-2-oxoethyl}-3-(trifluoromethyl)benzamide;
N-(2- {(35)-3-[[4-Hydroxy—4-(5-pyrazin-z-ylpyridin-Z-
yDeyclohexyl](methyl)amino]pyrrolidin-1-yl}-2-oxoethyl)-3-(trifluoromethyl)benzamide;
N-~(2-{(35)-3-[{4-Hydroxy-4-[5-(1,3-0xazol-2-yl)pyridin-2-
ylleyclohexyl}{(methyl)amino]pyrrolidin-1-yl}-2-oxoethyl)-3-(trifluoromethyl)benzamide;
1-Pyridin-2-y}-4-{[(38)-1-({1-[3-(trifluoromethyl)phenyl]piperidin-4-
yl}carbonyl)pyrrolidin-3-yl]Jamino}cyclohexanol;
1-(5-pyrimidin-2-ylpyridin-2-y1)-4-{{(35)-1-({ 1 -[ 3-(trifluoromethyl)phenyl]piperidin-
4-yl}carbonyl)pyrrolidin-3-yl]amino }cyclohexanol;
1-(5-Pyrimidin-2-ylpyridin-2-yl)-4-{[(35)-1-({1-[3-
(trifluoromethyl)phenyl]pyrrolidin-3-y1} carbonyl)pyrrolidin-3-yllamino} cyclohexanol;
1-(5-Pyrimidin-2-ylpyridin-2-y1)-4-{[(35)-1-({1-[3-(trifluoromethy!)phenyljazetidin-
3-yl}carbonyl)pyrrolidin-3-yl]amino}eyclohexanol;
1-(5-Pyrimidin-2-ylpyridin-2-y1)-4-{{(35)-1-({ 1-[6-(trifluoromethyl)pyridin-2-
yl]piperidin-4-yl}carbonyl)pyrrolidin-3-yl]Jamino}cyclohexanol;
1-Pyridin-2-y!-4-{[(3S)-1-({ 1-[6-(irifluoromethy!)pyridin-2-yl] piperidin-4-
yl}carbonyl)pyrrolidin-3-yl]amine }cyclohexanol;
1-(6-Pyrimidin-2-ylpyridin-3-yl)-4- {[(38)-1-({ 1 -[ 6-(trifluoromethy])pyrimidin-4-
yl]piperidin-4-y!} carbonyl)pyrrolidin-3-yllamino} cyclohexanol;
1-Pyridin-2-yl-4-{{(35)-1-({1-[6-(trifluoromethy)pyrimidin-4-yl]piperidin-4-
yl}carbonyl)pyrrolidin-3-yljamino} cyclohexanol;
1-Pyridin-2-yl-4-{[(38)-1-({ 1-[4-(trifluoromethy]) pyridin-2-yl]piperidin-4-
yl}carbonyl)pyrrolidin-3-yl]amino}eyclohexanol;
1-(5-Pyrimidin-2-ylpyridin-2-y1)-4-{[(38)-1-({1-[4-(trifluoromethyl)pyridin-2-
yl]piperidin-4-yl}carbonyl)pyrrolidin-3-ylJamino }cyclohexanol;
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1-[5-(1,3-Oxazol-2-yl)pyridin-2-y1]-4-{[(3S)-1-({1-[4-(trifluoromethyl)pyridin-2-
yl]piperidin-4-yl}carbonyl)pyrrolidin-3-yl]amino}cyclohexanol;
1-(5-Pyrazin-2-ylpyridin-2-y1)-4-{[(3S)-1-({ 1-[4-(trifluoromethy]pyridin-2-
yl]piperidin-4-yl}carbonyl)pyrrolidin-3-yl]Jamino } cyclohexanol;
1-(5-Methylpyridin-2-y})-4-{[(35)-1-({ I-[4-(trifluoromethyl)pyridin-2-yl]piperidin-4-
yl}carbonyl)pyrrolidin-3-yl]amino } cyclohexanol;
1-(3,3"-Bipyridin-6-yl)-4-{[(3S5)-1-({ 1-[4-(triflucromethyl)pyridin-2-yl|piperidin-4-
yl}carbonyl)pyrrolidin-3-yljamino} cyclohexanol;
1-(3,4'"-Bipyridin-6-y1)-4-{[(35)-1-({ 1-[4-(trifluoromethyl)pyridin-2-yl] piperidin-4-
yl}carbonyl)pyrrolidin-3-ylJamino}cyclohexanol; '
1-(5-Methoxypyridin-2-yI)-4-{[(35)-1-({1-[4-(trifluoromethyl)pyridin-2-ylpiperidin-
4-yl}carbonyl)pyrrolidin-3-yl]Jamino}cyclohexanol; '
1-[5-(Methoxymethyl)pyridin-2-yl]-4-{[(38)-1-({1-[4-(trifluoromethyl)pyridin-2-
yllpiperidin-4-yl}carbonyl)pyrrolidin-3-yl]amino }cyclohexanol;
6-(1-Hydroxy-4-{[(3.5)-1-({1-[4-(trifluoromethyl)pyridin-2-yl| piperidin-4-
yl}carbonyl)pyrrolidin-3-yljamino} cyclohexylnicotinamide;
6-(1-Hydroxy-4-{[(35)-1-({1-[4-(triftucromethyl)pyridin-2-yl|piperidin-4-
yl}carbonyl)pyrrolidin-3-ylJamino}cyclohexyl)-N-methylnicotinamide;
[-(5-Pyrimidin-2-ylpyridin-2-y1)-4-{[(35)-1-({1-[4-(trifluoromethyl)pyrimidin-2-
yllpiperidin-4-yl}carbonyl)pyrrolidin-3-ylJamino}cyclohexanol;
1-(5-Pyrimidin-2-ylpyridin-2-yl)-4-{[(35)-1-({1-[6~(trifluoromethy])pyridin-2-
yllpyrrolidin-3-yl}carbonyl)pyrrolidin-3-ylJamino } cyclohexanol,
1-(5-Pyrimidin-2-ylpyridin-2-yl)-4- {[(35)-1-({ 1 -[ 5-(trifluoromethyl)pyridin-2-
yl]pyrrolidin-3-yl }carbony)pyrrolidin-3-ylJamino} cyclohexanol;
1-(5-Pyrimidin-2-ylpyridin-2-y1)-4- {[(35)-1-({1-[4-(trifluoromethyl)pyrimidin-2-
vl]pyrrolidin-3-yl}carbonyl)pyrrolidin-3-yl]Jamino} cyclohexanol;
1-(5-Pyrimidin-2-ylpyridin-2-y1)-4-{[(38)-1-({(3R)-1-[4-(trifluoromethyl)pyridin-2-
yl]piperidin-3-yl}carbonyl)pyrrolidin-3-yi]amino }cyclohexanol;
1-(5-Pyrimidin-2-ylpyridin-2-y1}-4-{[(35)-1-({(35)-1-[4-(trifluoromethyl)pyridin-2-
yl]piperidin-3-yl}carbonyl)pyrrolidin-3-ylJamino } cyclohexanol;
1-(5-Pyrimidin-2-ylpyridin-2-y1)-4-{[(38)-1-({1-[4-(trifluoromethyl}pyridin-2-
yljazetidin-3-yl} carbonyl)pyrrolidin-3-yl]Jamino}cyclohexanol;
1-(6-Pyrimidin-2-ylpyridin-3-yl)-4-{[(35)-1-({1-[4-(trifluoromethyl)pyridin-2-yl]- 1 H-

imidazol-4-yl}carbonyl)pyrrolidin-3-yl]Jamino }cyclohexanol;
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1-(5-Pyrimidin-2-ylpyridin-2-yl)-4- { [(3S)-1-( { [4- (trifluoromethyl) pyridin-2-
yl] methoxy} acetyl) pyrrolidin-3-yl] amino} cyclohexanol; and

1-(5-Pyrimidin-2-ylpyridin-2-y1)-4-{ [(3S)-1-({ [4-(trifluoromethyl) 2- phenyl]
methoxy} acetyl) pyrrolidin-3-yl] amino} cyclohexanol.

38. A composition comprising a compound of claim 1 and a pharmaceutically

acceptable carrier.

39.  Use of a compound of claim 1 in the manufacture of a medicament for the
treating of CCR2- and/or CCRS5-medicated inflammation, rheumatoid arthritis,
atherosclerosis, neuropathic pain, lupus, systemic lupus erythematosus, restenosis,

CCR2- and/or CCR5-medicated immune disorders, and transplant rejection in a mammal.

40.  Use of a compound of claim 1 in the manufacture of a medicament for
treating a disease associated with expression or activity of a chemokine receptor in a
patient;

wherein said disease is rheumatoid arthritis, atherosclerosis, lupus, multiple

sclerosis, neuropathic pain, transplant rejection, diabetes, or obesity.

41.  Use of a compound of claim 1 in the manufacture of a medicament for
treating a disease associated with expression or activity of a chemokine receptor in a

patient; wherein said disease is cancer.

42. The use of claim 41 wherein said cancer is breast cancer, ovarian cancer or

multiple myeloma.
43.  Use of a compound of claim 1 in the manufacture of a medicament for

treating a disease associated with expression or activity of a chemokine receptor in a

patient; wherein said disease is an HIV infection.
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44,  Use ofa compound of claim 1 in the manufacture of a medicament for

treating HIV infection in a patient.

45.  The compound of claim 1 having the formula:

(A
HO CN CF;

or pharmaceutically acceptable salt thereof.

46. A composition comprising a compound of claim 45 and a

pharmaceutically acceptable carrier.
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