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LACTAM COVPOUNDS AND METHODS OF USI NG THE SAME FI ELD

OF THE I NVENTI ON The present invention relates to
wore@alertses s of 11-b hydroxyl steroid dehydr ogePEBES109§@16309

1 ( 1 bHSD ), conmpositions thereof, and nethods of

usi ng the sanme. BACKGROUND OF THE | NVENTI ON

G ucocorticoids are steroid hornones that have the

ability to nodul ate a pl ethora of biological processes

i ncl udi ng devel opnMCTMMEGMP@Iﬁ@DS i nfl ammati on,

bl ood pressur ]gfé the pri rrary
endogenousl y g‘rN(%%e ﬁﬁ?gc@% cOo gw&rt i sol .
nmenbers of the nucl ear hornone receptor superfamly,
gl ucocorticoid receptor (GR) and mneral corticoid

receptor (MR), are the key nediators of Corti sol
FIELD; QR FHFBNVENTAGN. These receptors possess the ability

tﬁe%ké%sgrﬁtlh%n dl% a?ets % tmr gt%rrsl(gt | g{]hydro Pl}lg‘rf)kc)\/%?lycgggenase type 1

zin Fnger domal ns ‘ang ranscrl

(IIBHSﬂjr)rmomgosniEms thefedf) atid ethddstoy ysidpanessdte, | S dependent on
the receptor having first bound to |igand (Cortisol);
as such, these receptors are often referred to as

BACKGRQ}M(]FEH@GEVENWGNSCH ption fact ors Cortisol is
zona adr

nt he
3 olrl 0cS] 1& n HIC %1?{811213181';{1{1(}118? tthatfshage tgﬁ al? Ety pﬁglﬁate a pﬁ‘:&ora of biological
processmeinpluéng (de\reldpmeﬁ‘ue eclbattdogy, irflainmadion, Ibeddtpa&sure, and metabohsm In

h N ta nal. (HPA) axi Adr ena
humans B A AT G R gt SRR Rt b 30 TR et mucas
hormong dqroepto:calperlfmtyr led:ﬁcortlhmﬂ meagtor (BB Fhd ménckAkioidreapts @dR), are
the key %%%;fo?sc 1%sol le 1on mawvo %,)srglr Ie;%tgrs fp?sisésgh%;ﬁ%gﬁf {9' d?rgctglfmodulate

e anterror
transcnptgglu‘{rlatm binding gzimtr fm@n dhlylalﬂ@ biid @aisti@fionalr Rtieaph ﬁ@mains. This
r paraventr| cul ar
oo T PURAESE, Ul OB SRR LML ML s

these repapitans @e nftan reietrkditoian glg@mcf depsmﬂenummmpﬁdraﬂattoﬁss within

rC%I?’t 351' ﬁt gﬁthe& zg}l 1n the ezPPao sc1c fg? Sa\c[lﬁgf?lt cgg't?gﬁg u;pne control of a
short-tem tnewgatdemrbyfeaibncécgatquu e:aﬂ&iedlb agothdapicrpataitdr-atgndl (@A) axis.

t sol, t r ACT on i
crnsREEREL 140y SR S0k BB ACTRISHSL B0 D
a factor pyqsiead and mggetedﬁyehq anpnmot pingteryo fPradoetionfeh AAKIBinithe anterior pituitary
‘o coi.d excur s ions. is ev t fro
is 1tselft%gégﬁ %‘Jtllattréga ; %I (@‘1&8& ﬂr S%rtlg trolpH1 re ﬁ%%%"g’f“g%? L,&g@) %‘Piﬁt}?g% by the
paravenéicelesmlcms oliche hypethlalasles r Bitel A ais funttions ta atthinsikwlating cortisol

concentx?ﬂ V@i&m?r gt}ﬁ%gﬁ s, Qi }é%%ﬁn? Env é:ti K rnal &3 l?n(r:l toir gl?rlmyg periods

F OUSGS oCrinot
of stress being rapldly attenuated by a negative feedback loop resultlng from the ability of cortisol to

suppress ACTH production in the anterior pituitary and CRH production in the hypothalamus.

The importance of the HPA axis in controlling glucocorticoid excursions is evident from the
fact that disruption of this homeostasis by either excess or deficient secretion or action results in
Cushing’s syndrome or Addison’s disease, respectively (Miller and Chrousos (2001) Endocrinology
and Metabolism, eds. Felig and Frohman (McGraw-Hill, New York), 4™ Ed.. 387-524). Interestingly,
the phenotype of Cushing’s syndrome patients closely resembles that of Reaven’s metabolic
syndrome (also known as Syndrome X or insulin resistance syndrome) including visceral obesity,

glucose intolerance, insulin resistance, hypertension, and hyperlipidemia (Reaven (1993) Ann. Rev.
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and Metabolism eds. Felig and Frohman (McGawHi |1,
New York), 4th Ed.: 387-524). Interestingly, the
w@b@noeppe of Cushing' s syndronme patients cl oSBCTUS2006/046309

resenbl es that of Reaven's netabolic syndronme (al so
Med. 4kniRiFi3ar Iyaidkiodtly, Roverver cistulatiflg lasicoitiRiddeval nel Wpieglly normal in
metaboi‘ligg%#r e% %u §ceral obesity, glucose intolerance,

PR TN TESTSY ance, hypertensi on, and hyperli pi dem a

(IRe alvedes ﬂlﬁgﬁ]orlﬂemmﬁems &Egiucoéélmcdl& detlodhyere believed to be limited to
e o RGBS Nl Pl BB BB b lhe o2

protelnﬂahdlmbﬁ glﬁmrmmadmwrcﬁlh@nn@pwarddﬁt %%Dl, Rad % igfacellular receptor

densﬁygxﬁ Seo £.2 e‘i Itl(s:s%les(,j f Ct | ﬁ%, W%u?’d& de ‘qug% 5 ghéc\c;céqu!écob# %nctlon has been
identifigd: uctlsscue{spectﬁm cbre- r;l:nep«mn nfptaboismi. | y The telnﬁynirdE’Ala-)bbtﬁ) hydpxysteroid

rotein b cort|00| S .i.n cul ati on
cebyarpisiig oot oIRTTL AR 7 SFR BRI Pkt e (11psD)
catalyzé fieiiftercomegiin dfi aStﬁJd&ﬁ)rtlsBG(@@ﬁtdsgegona ift Eriddl‘eﬁt@ e?&héﬂcﬁ%&&iﬂﬁsone (11-
of glucocorticoid f i on has been entifie
aenyariiontiedtardcosh A BHEDL BRoreR B s b kb Eelspey reductase
catalyzihg tmﬁrvdﬁmd bOOYIEbER &h thefl @B RYENASEAL LY PR . M1l Exhidlaﬁl 13: 167-

and 1 1-beta hydroxysteroi d dehydrogenase type (11
174); omspsly, dApaPYZ & th&Ahiepertsab Eriyrvacngse. safelviee dbt tlagyation of

cortisol(t6 @6tilme SABIsRAR! AN 1094 & Vel2BhioARA b5 MEl IQQW ?ﬁérb%tlwty of these
1- dehydrocorticostérone in rodents). 1l

enzym@f% SahPrefRyih conseyencshoNaIBRI s pid PRk 3 Guidert é?g éhe bect o mutations
in eithef @Erﬁl c)il;éerhgmgllﬂ Eatﬁ(ﬁ&éyv %ﬁr Qﬂm‘%ie @HﬁfﬁSﬁZD S efqgrgﬂéd 1ﬂea|i&osterone sensitive

cortisone (Low et S Endocri n.
tissues 1599h ap 7, let@h\pewlg@l, ysaliyary gijzandscﬁ@chaeepefﬁ@mnts cortisol

dehydrSRh¥ELQERN S 6es 6 gxfo@t@’tié ﬁ)gaﬂsﬁglbj( Mcs%ieytﬁte' ngﬂerglg?rg&ﬁ& tedQor from

to cortisone ston et al.
illicit ogyERStoOR bp corfisyd - EWar@_eRgl7§1988irﬁ@nc§t2 |%619§9)0fm41ﬁ@59és with mutations in

1 IBHSB@ %ﬁé@ﬁc@lﬂ%n ﬂﬁsoéo%ggmgaﬂlﬁ Lﬁ%{qﬁﬁlsanﬁ nasgkl xléguqltc ﬁlregéngg ’cﬁi a syndrome

bi ol ogy as evid ct that’ nutatid
of appag¢rt hreiperglepréicaidesessh Lﬂimnre&apﬁm eyySAMEF) ehasaaistiesd by hypertension,

hypokaﬂ:i'r@a{ﬁﬂ’@ s&ﬁun? ’1‘&&1‘%1%1? %ﬁ’éﬂéﬂ} Gl Q?%%? PR RG tI”SA%h V§c1t 455 §B8-10205),

as t di sta vary g
Likewisgoinotafiens nu tifgR Ditved e cwicsalﬁcd NADPH- g@hzydmgx@eym@ daexose 6-phosphate

dehydr%%ﬁésg glgi e&aYlergsu[th %19 go ?treducr:}e Id%hél%l?ci (aci:lao i(rx)w asicg.lj%; Draper et

tive mneralcorti COl rece rom.i
al. (2003¢ Dap @En@rﬁ‘bﬂ&c&fﬁ%l S®D ﬁﬁdm»extsetemmhuy {1 98&)cottiavidets cortisone

metabo%t.g? ?%ﬁ?«%ﬁc?ggomso S'v&y 'l.lh%@lofc' Vénentt Igoﬁ cgl%tlelta%nlstes ra}1i ci}ls D%1s81rs)e When

IS COTtlSO -1 nNac |Vat|0n a
challenged veithr @slidottisops;, €RSpativits bxhibitsabnomeiie lof pkapmawceniol concentrations.

These 1%0%{13% EI%Eetn{ %%EdA(ﬁfﬂ: ?at%@laﬁcgoéeﬁfe cs?(sg ?hl}sutlsm me §%rual rrer%ﬂanty,

aracterize ensi on ma, ~an
hyperandquemm)o A p](ldnbﬂysowsmbhag poly‘:lyﬁlﬂsgvaﬁfr swndromﬂa(HCOS% ad. Sci .

and
e RO Al S 0 8, e s
considetibghaispiiat Basdehy giveyeads eoleHERDY amphficariers df glukcdcorticoid function.
IIBHS]%f gstp Ig)f,sp(r)engedr 1%dnla'lgntyak Cglg -ic Itgsrl]lg ngc?ucF r(l)g Es‘?s%gg’] ofa consqcFlee[r)able metabolic

importance such as liver, adipose, and skeletal muscle, and, as such, has been postulated to aid in the

tissue-specific potentiation of glucocorticoid-mediated antagonism of insulin function. Considering a)
the phenotypic similarity between glucocorticoid excess (Cushing’s syndrome) and the metabolic
syndrome with normal circulating glucocorticoids in the latter, as well as b) the ability of 11BHSDI1 to

generate active cortisol from inactive cortisone in a tissue-specific manner, it has been suggested that
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al . (2003) Nat. Genet. 34: 434-439). CRD patients
excrete virtually all glucocorticoids as cortisone
woreioabelsis es (tetrahydrocortisone) with | ow orP@bES2U6/046309
Cortisol metabolites (tetrahydrocortisols). Wen
central ofpedilyeang ettie w’ssphaied aetabolid b(ﬁﬁp‘l&a’clcﬁRﬁh paddrend X el Boda increased
cent ratio These

actlwty%t%g?éﬁ%a ét 16 racé g%qusru S Ol 3% é81sg‘aﬁ8 Pg iéﬂmg&%’s@ujalska
et al. (10B7) ISt 349: mmamns).l ghdded rlegHSpr hisybeeSHBRE W@ﬁ@gma&mn adipose

nbl t S
e Bl ERRl | R POL P gL SXSIOTE. . Rask o
al. (20€0r2t iczial Eféc[daﬁﬂldlﬂMefabCM ﬁluﬂl atémg T6Rlshy aogle (2t003) {) Clin, I}]Endocrmol
at t n.nas been given to Its r [
wetah S P25 P Dt il Lo 30 Gosrbm gl yietin Bt POR- 54551
bAddidonhlS syt €5:S &k hétioNBRY JdeBY fdtn Mdhflist ih SSMBS , transgenic models.

i ncl l%_dl ng tissues of considerabl e netabolic inportance
Adipose-spagifig SOVETRFRIpSsIoRgpn HERISD nendek dieetmtront dieeaP2a pigmotgs in mouse

produc&lécﬂhcnd%ﬂ)% r&ﬁﬁﬁaﬂl’@fbﬁﬂ&éﬁé&d}f B@méﬂ Hethbblic R¥ndrome (Masuzaki et al. (2001)

sSue-s potentiation of

Smnceg?%c G 117903‘485‘}?@6@&@%(920@%} Ldfoicghinyesti h83+]0). Importantly, this

phenotyfpd B6urOWithoePSih&l84sk HoR) cﬁcﬂlﬁtlﬂé@ﬁ%&%@ﬂoﬁe Pl tadndl it dfven by a local
between gl ucocorticoid excess (Cushing's syndrone) and

productiqpeot tartigorone vaihinithe paipeietdapain r el ineregsed etivitngf 118HSDI in these
mice (23@ UE1s & %r?%rﬁlffar' tB thit€ots@lddeln nffan V‘@&eklt)éng ettl'y? (rZOOm) J. Clin.

abilit to generate active
EndocﬁnﬁlaMeFa)geSQ:dﬂ& h@h)a This alggtrS@éh@l@plethHS@lmdmd contersiasof inert

glucoco?t?c%m 9 ld&ﬂ/@ %h% oh% dGERhdR ro?(pu% nﬁﬂle whglg yslgs% i E;e%(sjltlwty
f

tabol i1 c conplications | Syn ronme reSU
|E@@qdem§éld datesti WDTﬂS} bepredicteth IBDIhe st b i BEIEID s id ]ieaiBtU @n increase

in msul{u%%ﬁgl %ml.l gluc?(;lél ?o(l%brg;x?) il dtlé)%c gfuefgglﬁﬁgeflgwicﬁffg)actlve glucocorticoid
levels. I'ﬁntead in facﬂ tleHSEE ah aisyvineia sthusliee Witht 01 IS plegigidhtahRe ptdduced by

e 0SB S RS o BRS04 oy, w12,
MortonRaslk(mnaI Bid].20%) 226 41@3L4130(Emfbmlaaal (2008 Blaber053: 931-938).

e e Sl b BT Sy BT RS] e
the onlfaddatyicapible dMegadbratiBS actid&3tidSEBdne M6 ihdrd ﬂ‘ﬁ-helﬁf‘dﬁ@&fléosterone

his notion has come from studies in nous
1 IBHS]&r ‘iﬁ%&@h%e sristant A dissad §B@%§rllﬁdﬂéedo@>@ﬁ@bf§fs@§s Pbitggttenuated

induction of h&fa D kusbneentt REzyaROLIEPLCKO f}d’ﬁ ShoABcRisBIRERn s%lpsmwty within
roduces a phenot yc;ioe remar’kabl y rem ni scent

adlposeh@ﬁéﬁ %@l mpgpved gl piaddecivrsed suglycegilesand inepqser) card1o-pr otective

HDL). &ﬂdlﬁ&&ﬁyﬁ%e ardhOR sEok RiistMRs %bzlﬁFlh faBlicBihduced Ql%é])ty JFurther, adipose-

Clinical 'Inve 112: 83-90) ortant]|
tissue  ONGESHBISHRS §E CE}FS ibeth o@ﬁhy‘érﬁgqnﬁ%'r EBGEE} nl %&SQP which inactivates

intracell@laf €ottiédsieRBie €O 1-4 &%Sérﬁ&ﬁteroﬁé'tsuﬁ@efrﬁea"tteﬁlﬁteg r\a}e}’@{‘ ge{%y ofthigh fat
| ocal _production of_ corticosterone within the adi pose

diet, lmHBbeét%‘%osﬁﬁelefaﬁ% 8 Reshicns iRpplin, scapitivify. SFESER (qERthpt s transgenic

mouse sﬂﬁld‘i@ ¢odfign faOlod) foir SoME EehciBiatidnl 8f ﬁl&beH@BldQ%%Bﬁﬁ%‘ﬁmgrhepatm and
uman, obesity (Rask et al gﬁ % J ai
Peﬂpheférfﬂ%%‘i“|5‘?P61“V“W@t1%ﬂlgg®6that1m@ iqu of §1 SHBRIL slcts\atgg@gtpgovp lreneficial in

treating |  Ctlmber | of 0 R cort/FBALALRE &%H&g,shfaﬂldﬁlé bEl%ft}, insulin resistance,
hyperglycemia, and hyperlipidemia.

Data in support of this hypothesis has been published. Recently, it was reported that
11BHSD1 plays a role in the pathogenesis of central obesity and the appearance of the metabolic

syndrome in humans. Increased expression of the 11BHSDI gene is associated with metabolic
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gl ucocorticoid to active glucocorticoid can have
prof ound i nfl uences whol e body insulin sensitivity.
w@amede™m t his data, it would be predicted tharPCT/h82006/046309
| oss of 1l bHSDI would lead to an increase in insulin
abnornéiti&s it bbdst Womeatlagl the dscecatdal crp@snid dtids geeds suspected to contribute to

the inojep G B eerontor SFyg & Sryglin b T et AR oSl Gpsett,
¢m,@mMi@&$}ksuﬂﬁm7)def|C|ent nice produced by honol ogous

conbi nat i ofe vste a 7) Proc
T e or RS SR oo S ptolbeolcson oy to improve
hepaticBh&ilin s@ﬁﬂﬁlty &Ycﬁredﬁ%%d%lﬁeﬁ ey 1h%9pc§§lyéﬂm1c §:2004¥ mice (Barf et

al. O e Clgi. 1 3 SRS LBt 4l Fedperigali, ERTR 4 4755-4762).

Additidnally, iHSRb r@RRBIRBortdIEhAMhYse 3éétebtWet Mhi6BRA l?)'f Q 1 BﬁSDl can ameliorate
enerat i nag. active corticosterone rom in

sovere Ty HTB OB GPASEHL GRRSHG OooFe TSy 518 URiRGrA ETBpelidiseinet seies of

compoﬁfd@ th@&daﬁkﬁmm&&leq (84rmaRRk SV 6 RES <} MOEOES J. Exp Med 202 517-527)
cem a, exhibit attenuated induction of

also méllcateg) ﬁ@é@cé(rﬁ“cm@‘?% Wéesls @ﬁgp@p@ re@tpyce gﬂd%at?eﬁé,r @)élsfélaher 111ustrates

efﬁcacy QS bike RR¥ASH df 'aﬁhbltoycl%bish b&thaHdisPRSRing ddl TRY¥E oﬂEbrtlcosterone in the
roved |IpIdE£10fl|e decreased triglycerides and

I np
rodent jveispletalle d Thdsr HiFSISHH oif @ cirpisingimbyrmapeyiral jtyget| foy thetrgatasnt of the
Metabcﬁl%'sﬁﬁélrémé QQX‘éuEa%f' 'e?&la 0035 Oy 19 g 1Bt el ik VS8 Metabol. Disord.
obesity. rther, adiposetissue ovérexpression of the
3:255-61). het a dehydr ogenase enzyne, || bHSD2, which
i nactivates intracellular corticosterone to
11-dehydrocorticosterone, simlarly attenuates weight
A JAbssitorndinggaboiatyndiocee, i nproves gl ucose tol erance, and
he! ahtena ab&%ulnhﬁllpﬁq{}éé bt Wﬂe)ﬁce ;[@E%p thtapﬁﬁfbhﬁ)ﬁ’of b Iﬂml activity
transgeni ¢ nouse studies confirma role | ocal
can bereigeitvievimicpobating ofpsiit gadipt dspedtyel tha n@e@ﬁ’wh% Fmdwgieh@gﬁém ipcluding
glucos@qgtof%%bé) hgdh }égﬁfzﬂu’:en %E}ﬁlytzérﬁﬁht Ylypeﬁ’t@gsuﬁpggﬁy%teﬂﬁ)m@ﬁna and/or
bition of 1l actrvity may prove benefi Ci al
atherosplﬁropqs/églppq:m haarq'ﬂ;ﬁggg: (Bﬂcc@p@p@@é@ﬂ@ kaeyyrantagonists @f insulin action, and
reducngﬂs%ﬁ ﬁ&@f gﬁucob&ﬁéoydiieoas 95bﬁ1§iib§t)6n of ARMbdiR1aF &5HiSh@RE &ortisol conversion
hyperglycem a, and hyperlipidema. Data in support of
should fneragsepaicradios paripberblaiasnlip serisitis e Aud IREERLY fpdudervisperal adiposity.
A 365%, Lgksb1 lknb R Qistefil & hipeldt xhibi ted
s oA ER B Jnfol) mBE S risll & pbelsbibenta, cuubit atemuate
lnductlolhef krethammgblcslwnghnmmlzym%hmnsarkﬁ@cmmwd insplpr sonsifiviy within

ool oy B G RRFRELS, B LD sy sscs o ih
diet-induaed @usibdKeigrvess eiah (b397) Rics. Yehdcpd Seiu8t 492l 4989; Morton et al.

(2001)90%{1' eyL$ 3. th@s'zx'ﬂfffoe%}f 'e‘?Ca"z" Vﬁl&ﬁ sb f931-938). In vivo

cortisone to Corti In a OSE er
pharmacolggy staidies with lmﬂgplmcheng@al aq:affo dg@)@up)co@ﬁt@rgd tlm@;ltlcdzde for 11bHSD1

in reguﬁl’uilrg )ns 1e6¥a a%lﬁcogé olcl:rarp,kﬁgs 1&@&1?%}? r&nm&h% d atherosclerosis.

aryfs onan1 i azol Wwa's s npr ove epatlc
Thus, mlmlalmlon mwf S EPIETRT i ﬁrydlmddtor lzdte ceitiplo behefidielcd®ets e viwl 16ver, rrdipose,

skeletapmgglg,l %ﬁeﬁgaﬁ, ggr[lgdlg}ﬁf %Eatéﬁi &)ealiegg[if)n %E' component(s) of the metabolic

syndrome, obesity, and/or coronary heart disease.

B. Pancreatic function
Glucocorticoids are known to inhibit the glucose-stimulated secretion of insulin from

pancreatic beta-cells (Billaudel and Sutter (1979) Horm. Metab. Res. 11: 555-560). In both Cushing’s
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al. (2002) J. Med. Chem 45: 3813-3815; Al berts et al.
Endocri nol ogy (2003) 144: 4755-4762). Additionally, it
wor®nesent |y reported that these sel ective i nPCDUSING 046309
of | | bHSDI can aneliorate severe hyperglycema in
syndrom@enetdibalid Yudteah@t irgs,odesse-finmetediatdinustmigonais markedly reduced

structural ly distinct
(Ogava ity @i ey B rnrioparpF SR RS S lfes s n
the panckeatfeXiBlet VB o20@ob Hide @ri/ InhiliiciOof BN eaivers veill cabapxolone, an
rodent nodels of insulin resistance and di abe E %?%
11PHSTl ipkibieqr, jmipreyss lieose stimylpted; ingulinelgasggHawntg 2|( By 7. Bor. Chem.
275: 349& ?{SQ@N PRAS LibitREr M%H%E@ g?ﬂédﬂ:@kdl 80ake ?Eﬂe@i@fﬁlseﬂﬁcts on the

sterohe I n the rodent vessel wall.
pancreasb Hh}iuldmg thg gﬁ]@mglpmgofpﬁm@t@g}{lqt@bpnsplg} éeéqasq @pd ttkﬁ:epoten’ual for

aﬁmmngggﬁgggubgg éﬂ%&ﬂc Syndrone (Masuzaki, et al.

argets | mmune Endocr. Metabol .
Di sord 3 : 255- 62) A. (oesity and netabolic syndrone

C. sChingdeaove, nultiple lines of evidence suggest
éﬁ zﬁ b|t?on of | | bHSD activity can be effective

Mﬂdccggtb’m'q imgaighens istacommgn deatyye ngglg that map e plimady qe@ted to the

progress%é{rpgfr IR, YR n aéeﬁ%hﬂglsnﬂld%%ﬁ&s Gatdr0hALi8HA Wfarences in general
sul1n resistance, hyperglycem a, hypertension,

cogntivh yfpacmlon diadle bien, lieksd/to g Y g8 dhe e T GFROHF IO HRbygoporticoids

(Lup1en%lt sélf’ %133@8 {hUREEBLL 1 1C8b 65 3B hki @YRegaitiad) ONihS P A0kxis resultmg in
N actlon and reductions in |local glucocorticoid

chronic bveirs tcbglumqmtlml@ FRSSGR CqTHiR BB PYFEFIS BT beeR GFREORER [0 contribute
to the delk!oPQ %19%%5&159 VB Shdl SHGEISI8SEA 90 RA. ©pat) Blelfobiol. 5: 205-

peri phe insulin’sensitivity and potentlally reduce
216). L/lu’jéiS@rlalls aamdpmsmttye bysin, dod éy prEsedpis \raultiple |subjrgipys including the

hlppoca C)sC l%l%%{al %r&g ﬁxrdecexreggﬂu?nt @Qﬁdete epMP@()@ﬁi)Wi&mI@tl R it 101(17):

arténua I'nduction o pati ¢ gl uconeogenic
6734- 67ea)zyfrwmwh oﬂwnmarkdmkbppcanm@k ecll exit ths AR PHSEE mr&ﬂmov perjenoxolone
L
(Rajan &tadl. dbed)-di Ném@@:d hési70y A&htlaiaéy,SH@HS@tl-daﬁmer(t]ggge@re protected

N T ]
(2001) érzegme)ﬂ mcab@begs%ns-gw)%e)wo tandoniived, pmiqqumdl plepgbo-controlled
udi.es t e, che f
CTOSSOVETOW?IFW%W&”E% P f) &EPeROEy %nef orp§c§%é Q%%lqis ﬂlll@n‘ég galljlfi avefbﬁl femory
(Sandedﬁrb‘f? W, (J00HEErb& INUAC Rcadg el CTIE @ 7):r6764-6T30MC é:husjyslhblpmdefrhl&HSDl is
predlctqd e%%q%%&e?(gosbrtaegg 2{“2%%3%81@{}83%@%5 ludc’nd P %2{1 3 cﬁietenous
glucocoRidoT leffedtd) ohheutdnvle funcaeh, indeding ket al lmmisnieat damehntia, and/or
heart, particularly related to alleviation of

depress%f’@mponent(s) of the nmetabolic syndrone, obesity,
and/ or coronary heart disease.

D. Intra-ocular pressure

Glucocorticoids can be used topically and systemically for a wide range of conditions in
clinical ophthalmology. One particular complication with these treatment regimens is corticosteroid-
induced glancoma. This pathology is characterized by a significant increase in intra-ocular pressure
(IOP). In its most advanced and untreated form, IOP can lead to partial visual field loss and

eventually blindness. IOP is produced by the relationship between aqueous humour production and
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B. Pancreatic function d ucocorticoids are known to
inhibit the glucose-stinulated secretion of insulin

WO ec@mogEncr eati ¢ beta-cells (Billaudel and SutPE&r/US2006/046309
(1979) Horm Metab. Res. 11: 555-560). In both

drainadeU SRiRBusSBMIMF PRRucBH oddudd Rl the n&uﬁﬂgﬁ-‘éntﬁ@éﬁlﬁleﬁﬁto‘él.ls (NPE) and its
gl ucose-stinulated insulin secretion is

drainagedip| theeugh timygiimokihe Bpbecylargosiwark. ALRESD] Wé@@n logzélzed to NPE cells
(Stokeéf%? ap 0(%00) lInvesp RSB HRNAVANGACH Mibiy/1 4835 RABLR: al. (2001) Tnvest.

eported in éﬁancreatlc islet cells of ob/ob mce

Ophthagmel. it S5t t% ROBH2Q48) enchése ifmotign i Hkehe appaRoseois r@plifipption of

glucocJ)rtll:m@ Efeihty WithinRhdsQells] MRS QMRS nad l%%ﬁ’ §(§ﬁ§1tnb({rw Bk SElserva’uon that free
Insulin release (Davani et al. (2000) . Biol

cortisob pepcerymgan saiy gxceedr il of jcaRisener ghe aquepuy h‘B‘P‘EDI(l‘f § ratio). The
functioBh1& ?éﬁxgic@gce 0 lbﬁﬁ PEned é}%‘lﬁL b@eﬁfeeﬁﬁa?edoﬁhﬂgnﬁe RBG6:E@%henoxolone

i nc ancerrent of QL ucose-sti nul at ed

in healthyg\{gplqntﬁersg(R@ag@ ah 901 nlavesh tQpatbalimol £ \5p. S t@ng(ggrz,qém After seven
days OP &%en?:?otlén'\/]tx]%%}n%ntc I%lJ WQS%‘%&HEQ(?W f’é‘% o@huscinhl%gﬂ 'otf 'lgﬁ{@‘ldin the eye

tive impalrnent Is a conmon ture
is prediztedagradgeet lhed glrtraqpob@mdlconqama@bl}s and [IQP,exdoduging freneficial effects in the

managﬁrﬁ&%ﬁgc’l?dcg?xe {4 (Q%iqs,#g Jgfsmlél:grfs_bot h aged ani mals and

nmans r-1n ferences in general
cognitive function have been linked to variability in
E. tfﬁpe&,‘% -term exposure to glucocorticoids (Lupien et
Nat. Neurosci. 1. 69-73). Further,
dypdipeqytd-dirivesh hyfertesive HPstangesssuck <@ [1eptin (poid rngihfesyagen have been

proposga(%oosel‘iﬁ\%l\;eﬁ i) Shgg) (géekés?sodf %b%ﬁ? CeiSed Qrg s h '@Mg{sﬁia@a et al. (1999)

I ons ha propose cont ute to
Ann. I\H‘e’cApadeS@f 8o yHi-154y ¥ af chenbeigd A0QOMERash %ﬁd-’-lséﬁ"bﬁ%&ay Leptin, which

ig secre(te,(? 2 @xceg‘lm aP2 91)[%}{-:1:‘5le ynsgepl Or{u € ﬁ&gasﬁ%il et %il' S%OOI lChP}ElﬁEi}'lvest 112:

e Abunaant expr ess
83-90)s bdor exgivain svanousl &ympatgettchﬁr‘#’uup pym‘amwa@wafsc @mllaﬂhngcthmeebbat regulate

o SRR 99758, Syl ) ) bty b i

angiotduisippptemPRAS)des benwhavn tothe almajorfglei@Dhindnt f hindJ]Pressure (Walk@r et al.
rb I 0 t e
( 1979)3—?l gengl)c()? NG g@ng d&%l&(efm@)%%e%élrvh%{l Esgpn ed in 11ver and adipose tissue, is

cocorti col excitatory
the keyasibstpata &ir demne mcbd;lrm;as BiAS\acliRéipm nPbsm?ailngIC(t@@@%enJlevels are markedly
.Addj ti aonal

elevate dlgfagaqe%]t{ trans emg mr1c:gt as.p1g C?ngloieXSm IH zind ﬁo@lerone (Masuzaki et al.
(2003)d1 Qligic: ftviestol ld &59&)0 rraese dorbesmkelgalmpathe d;cseﬁtcmbibmcbwrestshuatobserved
RN TR R R TN —
receptdiauﬁg@nd@hbd]@hes m?l@@bﬂe@ﬂﬂmaﬂuhme@l C(S(K)Gyﬁrcmacurﬂ’me&t 112: 83-90).
ni stration of c nel [ ove
This dartit ﬂtlﬁta;es éﬁedxmy@;twiz otﬂgwggly é%gté\{atugr in a?iyai? Zf ssys rag% liver, and
suggesNathlit hyﬁ&ﬁ:ﬁ5101§ﬁhy bd Balikekd7or: exﬁ%ﬁﬁte@ 539) gHSIDU Sctlvit?th ﬂ"hlhs); inibition of
bHSDI is predicted to reduce exposure

11 BHS@?%@@ é‘?&’#fti%lil #Hpash agcha hgpasip ﬁl“ﬁ?F&ftﬁP’étl"é’élcs l%lga(ihﬁg‘é to bave beneficial
effectsQRINGh&ch@8tSand hypertension-related cardiovascular disorders.

F. Bone disease

Glucocorticoids can have adverse effects on skeletal tissues. Continued exposure to even
moderate glucocorticoid doses can result in osteoporosis (Cannalis (1996) J. Clin. Endocrinol. Metab.
81: 3441-3447) and increased risk for fractures. Experiments in vitro confirm the deleterious effects

of glucocorticoids on both bone-resorbing cells (also known as osteoclasts) and bone forming cells
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gl ucocorticoid effects on neuronal function, including
cognitive inpairnent, denentia, and/or depression. D.
WO paor@emeul ar pressure d ucocorticoi ds can be PSEUS2006/046309
topically and systemcally for a w de range of
(osteotgmptsdli € 1BHRDT hasdlebmihoah tophipresdntril odfyres Gfbupar pringay @steoblasts as
sl ca
well a$ ((?Jfl? |H€gis%dé1?23|0 l} l&/ha d!%?;rug% gg%&g&@%g% g‘%pg%%% a'stg §Cc|>o§)er et al. (2000)
Bone Zha@7&88E)y iamkdlebl/l{ﬁf[S@lgmhﬁitmmtbenmt(maéﬁs ibeen shown to attenuate the

ar_pressur | OP In its t adva
negaisg o5 BF i BispieSRERH Sate bl ‘ot (7P FEHENOFD o 20: 110
125). Mass 1rﬂ:ﬁlﬁt1cﬁ1Vﬁh11l[$BﬂSDy ibbictidize 36 deckdakt 1hs IguaDgiueRertibyid tcbgeentration
bet ween que us _hu product i

reI i ons n .
witin s Sstenglito reo B PSP BHELTIOR BEBlT L of gne discase
includif@ Bstgdipgiveint ed epi t hel i aI cells (NPE) and its drai nage

i S t rr 0 lfﬁségﬂblcel I gefé{:?ﬂ] garaggggggllgg%gf%glgggdetp tzgat or prevent

11 BHSbaQQth):dldiéé@s%E subPht hc@ésg[liescn\l{b@ ab§%' : F@)l exaRAS- %’ amide-based
Rauz et al. (2001) Invest. Imol . Vis. Sci,

inhibitoryre Xepppted HRAWQ LOPHARETQ n‘%OQs 2994(%39&96 ey &71994/9i§7ﬂ$1eand WO

2004/095'33'1' f'(ﬁﬁér' Qlﬁldefbaﬁhuﬁﬁi%{%&&' &Q'I‘é;fa&%&' Wi US Vwoh'rﬁbst h88§£0282858,
his noti on has been confirned

2005/08%853é?:v%)@§/@%8&3ﬁ%1t 20@5@%”@%% tand GO0 Iwde4: r énﬁamm&}’r efat1BHSD] have
| S
o BRGSO GO ALV (s o 10

123- 53? he eye has been eval uated using the inhibitor

BP0 Ao A B e RS Tyt
disordeAf t exctabelien syidysneof hmﬁbmiwx oblesity, t ieatime rsistah@P  hgperglycemia,
hyperligggﬂfég%g é Cﬂlx%l)tél’.ees %?080 E}og%}x 9){0er dllrgl't_lﬁg mlgﬂtnﬂ] qrregularlty,

t 0 re ucocorti co
hyperagdrogeaistny atido rpplapdicl ORry pssmdumen qP©@&)ef theiagéutief bgmtss aimed at

augmerg:gté%l?%e E@B@%‘?&f@% t}%fse %eﬁﬂgﬁjﬁgatﬂ\p%r Elf' Od\{l aﬁgg glucocorticoid signal

ertension A erive
transdulafipreat thersicl ef IQBH§Daa1(ceissusu16h as | eptl n and

talﬂ grtnfeofgng Q(%gs?enrh %11\’{{ s%o ?lﬁos%g f(gs nar% perg(an an gcgrtlsol with equal

—t

enesl s -re
afﬁnltlt{sl\/hdirﬁpmﬁﬁ\ﬁhﬁtarfaﬂem@ecﬂ.&gﬁt):ra&nmuh Ne\éctm%(:oﬁtel of SIBHSIBQ@vhlch binds to
hen

e
cortsofElSyA) GRY 2o BPGECER o M GG il o (igBais-| DG e MR i
1mphca1tdchﬁ1$glﬁeﬁrt0fai]tutke Hybersangiok i ai relbted (ﬁdﬂﬂﬁ@gl@l nﬁludﬁigc aﬂherosclerosm
@ Q 112: (g% bac:t ivate vario ﬁ% 1 1
arterios eW%?u%“‘%?@’t"‘é‘in AR 3?7%‘”“ PHE PHEh §eTEE "31s id S&jﬁrl"&fc@ arwa
damagd)| 2m@ htrpke MR nt{ghhitts uzadairelle ahd n(alz%&) bAmkefulNinYireating complex
.Aca?. SCi - (gé 146- 15 Addi ti.on tg . o :

cardiovpgialef sl SrLREPRTE B R Pﬁa&g}mﬁrs@g seifesiod id s apeligs ineluding
dyslipideapior oket etypertipsiroteibadiligod dpbaks urdgslipiehker efixedl . dyslipidemia,
hypercholesterolemia, hypertriglyceridemia, as well as those associated with type 1 diabetes, type 2
diabetes, obesity, metabolic syndrome, and insulin resistance, and general aldosterone-related target-
organ damage.

As evidenced herein, there is a continuing need for new and improved drugs that target
11BHSD1. The compounds, compositions and methods described herein help meet this and other

needs.

SUMMARY OF THE INVENTION
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(1979) Hypertension 1: 287-291). Angi otensinogen,

which is produced in liver and adi pose tissue, is the
wlxego7metsss rate for renin and drives RAS acti vap@DOS2006/046309

Pl asma angi ot ensi nogen | evels are markedly el evated in

aPRepréseht i idn froAs ORI GlidTc6Bpouds o Fernaigl: ot ensin | |

and al dost erone (NthégKL et_,al. (2003) J . dinica

I nvest. 112: 83-90). These forRles likely drive the

el evated bl ood pressure obser eﬁs%: aP2-1 | bHSD

transgenic mce. Trea t of p{hese mce with | ow
doses of an angi ot ensifh ept ant agoni st
abol i shes this hyperteR¥on Buzaki et al. (2003) J
Clinical Invest. 112: B%-90)./ This data illustrates
the i nportance of |ocal gKUcocNKéicoid reactivation in

adi pose tissue and |iver, and suggests that
hypertensi on may be caused br exacerbated by | | bHSD
tivity, Th L.hhi biti f 1 X . ' '
or sbalfE L, et LR P bl el el PAGUPE MR dfdotca

hereinpr edi cted to have beneficial effects on hypertension
r. | Op-1 el at ¢ i ) . (] S o -
B S
or phammrcgikiedlytagteptabl salzgher€odranil n phatmeocpidelly eccematdey eamrier.

erate. glucocorticoid doses,can resuylt.in .
LT S ERECKIE L HECERuGANe] RRU A by containg
11BHSkA tvéith, a Bkipoddidt th34dhénticl) ok phatiaeasiedlyrac&dptabldrsalt thereof.
fractures. Experi nts in vitro confirmthe )
d Ehee PEssgnh juvenpiens dyrthep proyidss Jrighads i laélbaﬁg bUPHISDL by contacting

11HSPARGH LI AIHAD, BRIk Rk %hﬁ%%hti@ﬁly%&?&ﬁie@% fhbrend
bone form ng cells(osteoblasts). 11bHSDI has been

sHeswpieseat renpipe Suther pravides metheds obfnhihifinenthp eprygssipn of cortisone to
cortisoP 3 QB a3t SndstiNelt 28 Wil b SodpiiXt afuhd Refcon, bi Lﬁﬁelrbﬁa@utically

m xture of osteoclasts and osteobl asts (Cooper et al.
acceptabiplifhegghe 27: 375-381), and the | | bHSD inhibitor

CREDRBRN O ARG oA AR hBLHBVIEROMEh IR O@Mhmwg]t Be bRBudRARE cHBisol in a
ef fects of %Iucocort|00|ds on bone nodul e formati on
<

cell by( Eafaching thetc bwithm_ggg)ougb Aethsdaventien, og g)ge)rgnaqqqgga,lly acceptable salt
thereoft Nhi bition of | | bHSD is predicted to decrease the
| ocal glucocorticoid concentration wthin osteoblasts . .
ahf e deveniiesturther genyidenpetBedieof freatige dispaescasyociapd with activity or
expresM@ 4fQYBHI s of bone di sease, including osteoporosis.
Smal | nol ecule inhibitors of | | bHSD are currently
bEhamgesgehiicatiradfurther progiges eampprnds ehFormulpp Hoppse.ip Bickpid
dTl?e%ﬁ‘és%ﬁt Mﬁtlib@ﬁrtﬁé? 9&%@3?@&@0@@ oAPAWSI1a IEQIrus.@m &paration of a
~certain am de-based inhibitors are reported in
medicappifopggayiherag® 2004/ 089896, WO 2004/ 056745, and WO
2004/ 065351. Ot her am de-based inhibitors are reported
in US. Pub. Nos. 2005/0282858, 2005/0288317,
DETAPgB DFEIIPEION 005/ 0288338, and 2006/ 0004049.

At 8988413 n®in frodidd ) aMA¥&npounds of Formula I:

CY__'L\ R7 RG
R® g R®
R® R* > T
R10 E
R11 /
@) N_
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al so been evaluated in human clinical trials
(Kurukul asuriya , et al., (2003) Curr. Med. Chem 10:
wa22es68p04 | n |ight of the experinental data i nPCT/HS1006046309
arole for I I bHSD in glucocorticoid-related
or phaldiasmidz&]y&pceﬁﬁbﬁbﬂ{ orprayipth&6aT, wﬁéf@@rt ensi on, obesity,
i asul i Si S ypergl ycem a perll i dem. a, , .
L B R B il GRS, stphmn e gbaugied wita 12,3,
4or5{Wt%§UZ|sn1 menst r ual irregularity, hyperandrogenism
i 6, O¥aLyisyndrens (P utic
ﬁ@ ng%%gdkéh(égzﬁeifggkoggb’(éﬁé%nkég$% 2t hese
<CR”Rﬁ’eehml;}‘6R’ﬁm trvrgw)qlbg(ctngﬁva (qw@ﬁ%ﬁsmum‘b@ &
12 a ction a e level o are
RGP i

©her nore, because the MR binds to
aDﬁG{CRhﬁn@A(its natural |igand) and Cortisol with

e B R SRR B B PR EPRR B 125, 4
—VVtXthds to cortlsone/cortlsol) may al so interact with
act. -as a 3B use 3
|an|c gmlh(ggart (ééﬁﬁgﬁgﬁgbns(%gﬁigpgb el at ed
(CR3"33§M$@2@,91(©R3“R31’3);2II\1]81—0 gL(@RHR%b);bmrm%s HEGR¥R®),,NR*CO-, or a group of
grteriosclerosis, coronary artery disease, thronbosis,

angi na, peripheral vascul ar di sease, vascul ar wal |l
damage, and strok?L_&gh gonlstﬁ are desirable and
reat

may al so be usefu Zonppex cardi ovascul ar,
renal , and inflammatory pathologlesnlncludlng
di sorders of lipid netabolgla cl ud? ng dysl i pi deni a

or hyperli poprotei naem a, bet D¢ dy:sl i pi dem a, m xed

IS iz a er
hyper?%%Sybc%F”ygﬁ?ﬁaﬁggémgﬁﬁkgghaﬁ%gg associ ated with
tR/ PR, dndok éhreureis;)enﬂgtmg seﬂeoubdathmt Hspd 6bediiyl;y, metabolic
n e
g e NS e ot
and G hedymily, there is a continui ng need for nem1and

[ ak . I~ Db nds,

e By A B 22l oI bR G RO er

tRm R’ BAR'RWBY, Riead R SUMMMRMIOR SFidetel mﬁmm@w OC(O)ORb

e '@ N | a

COO; %}SPZ\NW R N Gl P SR TR Slppee
S(O)ZNBrBerlgS SRherebn €;.10 wlisgh €i.mhaleatigi, Ithb@menﬁE@mEaflkynaY eryl, cycloalkyl,
heteroa%fhe@ﬁ)(QyJ]@arll@Lrﬁrylalkyl, heteroarylalkyl, cycloalkylalkyl, and heterocycloalkylalkyl,
wherein said Cy.jp alkyl, Cy.jo haloalkyl, C,.1p alkenyl, C, 19 alkynyl, aryl, cycloalkyl, heteroaryl,
heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl, or heterocycloalkylalkyl is optionally
substituted by 1, 2, or 3 R,

formul

or R* and R® together with the carbon atom to which they are attached form a 3-14 membered
cycloalkyl or heterocycloalky! group which is optionally substituted by R*;

or R® and R’ together with the carbon atom to which they are attached form a 3-14 membered

cycloalkyl or heterocycloalkyl group which is optionally substituted by R';

or R® and R’ together with the carbon atom to which they are attached form a 3-14 membered
cycloalkyl or heterocycloalkyl group which is optionally substituted by R";

or R' and R" together with the carbon atom to which they are attached form a 3-14
membered cycloalkyl or heterocycloalkyl group which is optionally substituted by R'*;
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The present invention further provides conpositions
conpri sing conpounds of the invention, or
w@baroerseut i cal |y acceptabl e salts thereof, anPCEHUS2006/046309
phar maceutically acceptable carrier. The present
| onReand Bhtopeihdr ath tigrqtiod eomite tvhishl ﬂl@@farermﬁiﬂ)leéifdrmg 317 nembered

o PUEBR BSPLIGEERRE BB ML FAREAES Bl s

by Rt her eof . The present invent| on further provides

t cont
e o b e on o B Y Sl B Rnoere
fused caeloadiptl atobp osh¥ metrherce ffsed Héltteoqycleaikﬁtgrdup wéiitthiiooptionktyB@bstituted
by RM; provi des nethods of inhibiting the conversion of

cortlsone to Cortisol in a cell by contacting the cell
vitrRi agd R onpethen fbrofa @ helkylanvedimidgowhichis optiamitn enﬁisﬁtueabjr R

b h ent. 1
A B o T ot e s BB 3L
GoR’ prbR'° Fqgetherdolnt 2 By @wﬂﬁulabncﬁgegvhndhes argiohaliyi stibstianted by R';
nt | 14,
R ANDET Hachttoin) CT B ne B AR bR by
gr'C mdd%sarn@tdhmiéerdﬁ' stleatat framgHdhade &5 edkd sGiadialablégl, vyicioblkyl,
t | a al P
bt G B O A RS G QIER BRI opogy
OC(O)INgeRlaIS(Q)ﬁer%(@NRW]e SPeR'arnd BEVARTIRSN further provi des

qefqa ?51&3@1 40Jky1:@ﬂ QHAI@&IﬂyI 0, cgagalb@ﬂ{&%%@@l%%%@&g%ﬂgﬂcﬁ NO,,

OR" Sﬁh@(@ﬂés Qﬁ@)NR]\RenC((Bﬁ’Rpr@Q((BQ%,,O(B(ﬁX)ﬁR“ R, NR“RE ONROTOVRY,
NR® C(@f lfaorstmka & O)ﬁﬁcphgg(g)qge%g&ﬁlw racceptabl e salt or

t her eof I's ‘aryl, heteroaryl,
d%/clls éﬂagaéw Griekyl Cet nlaadyb Iavélckglbalkyé,da@hrqapfd |1mt¢a1ctygloau<y1 CN,

NO%,OF‘”EEIE t‘”b%% 9 SRR € c@%?cz@&“‘ééc@éww&

NR* C(OR1 qus(Q)ER RO R SR SCRNZRE) 2,
Wi—%ﬁi&’g) %e?ge%\ldlgtgﬂé egt%d ﬁ% 3@%5%@1 %kcaﬁl&%g?%%ﬁéeﬁ%@%d Cos

alkynylepst, & SR, 635! 99 @p%tsé} &8 ﬁONléxsmlld NRSEOYRA Mhyrein said C;.q

alkylenUBStaikeMi &R W EN. aikynj;lenﬁ’ are%a&ropﬁona}"l\fl Livsthuted by 1, 2 or 3 substituents

.independently selected from halo, OH, C,_4alkoxy, C,.; haloalkoxy, amino, C;.4 alkylamino, and C,.5

dialkylamino;

X, X” and X’ are independently selected from absent, C;.alkylenyl, Cy.6 alkenylenyl, Cy 4
alkynylenyl, aryl, cycloalkyl, heteroaryl, and heterocycloalkyl, wherein said Cy.4 alkylenyl, C,.4
alkenylenyl, C, ¢ alkynylenyl, aryl, cycloalkyl, heteroaryl or heterocycloalkyl is optionally substituted
by one or more substituents independently selected from halo, oxo, CN, NO,, OH, Ciqalkoxy, Ci4
haloalkoxy, amino, C,.4 alkylamino, and C, g dialkylamino;

Y, Y’ and Y’ are independently selected from absent, Cy.¢ alkylenyl, Cy6 alkenylenyl, C,.4
alkynylenyl, O, S, NR®, CO, COO, CONR®, SO, SO,, SONR’, and NR*CONR, wherein said Cy.¢
alkylenyl, C, s alkenylenyl, C, s alkynylenyl are each optionally substituted by 1, 2 or 3 substituents
independently selected from halo, OH, C;_4alkoxy, C,., haloalkoxy, amino, C,.4 alkylamino, and C..g
dialkylamino;

7,7’ and Z” are independently selected from H, halo, CN, NO,, OH, C,.4 alkoxy, C,4
haloalkoxy, amino, Cy.; alkylamino, C,_¢ dialkylamino, Cy¢alkyl, Cy alkenyl, C,.¢ alkynyl, aryl,
cycloalkyl, heteroaryl, and heterocycloalkyl, wherein said Cygalkyl, Cy. alkenyl, C,.s alkynyl, aryl,

10
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Eis -(CR 3aR3b)nl- , -(CR3 R3 1) 112CO, -(CR
33R3VOCO, -(CR 3aR3b)n2SO, -(CR 3 R3 n2s®@- , -(CR
W@aR30§132NR3c- , - (CR 33R3VCONR 30- , - (CR 33RBCT/US2006/046309
112NR30CO-, or a group of formula: D1, D2, D3 and D4
cycloakyk hiterdaple ﬂﬂl&f&dcyfclsﬂk}& s @elodallg sadtimted biER1Dbor RlbfBuenand

indepefi S el SORTRIG i beriiibiny AAEPDEed o e, v
cycloalkyl; Hetarbdyl, het€&oeydloakkl10hdldsyilfanyCZNG Neth, k@RYY SR ?, @(‘@)R%(@)NR"Rd

cooofh ETE RN P i g G e

NR°C(=FNR)WR ORI OANRRRIS(0),RF, @nd @pperirgnt |y sel ect ed

lﬁ&WO ﬁg%ﬁ%%?k%b @%?t% o%tlonag )”@)1&% ogol\rlr%rgber%%

cycloa]S{le))r NRefedyclqalk$( &b @iR34ch opﬁiﬁrﬁ])ly ANRitREd by 1,Q drb —W SRr-¥-7;
hal o a :
i‘;ﬁrﬂn gTIM(f( (W }Xk IZyra tac% );1 P g}gls&g}? Xtoxﬁ é)%é?ngg){ %rm a@yio ' membered
cycloa]ﬂ{gltc&hetely)cﬂ'oﬁtalldyygrpulaegdhabkgdally hestiitedby 1, alde pl-W>-X>° Y’ -2"7;
C IoaI d t erocycl oal kyl al kyl , wherein
%ﬁeéelb_ %a&? ?ther@’ OE| oal kyl, C2-10 al kenyl C2-10
aWkeymyI—W aFW’; Z csyoxhcﬁalhahqy{,, het er oaryl ,

h‘% L;QCHA] galyk,yk,, er?hak het eroaryl al kyl ,

oalk Ial Kyl et el Cycloalkylalkyl IS
Olﬁ)at Rbfmdlﬂayars uidsﬁentkmtlg seldpyedfron?H, ©f; alkyRT4; hale@ilkyR4, 2 Altenyl, C,.¢
he rbon
atyny L SRESE, el o FRLBAMAAA AT R €t ABE, A atontion, .
alkenylh €1 eallgmyk byl lckojdallg, (hﬂtpromtyﬂ @hhet&o@plobldmlak dpticnallysibdtititteicvith H,

OH, anﬁ%?, ?%1%{% alkgf 6;1}% ?cﬁf 8’9' ?angr‘f"gle{f] ﬁaﬁz@ r.l{%tgrrogg/ LB, AN Qi or
heteroayylodling] kyI or heterocycl oal kyI group which is
j [Jo 8 r

SRR SRR 1 £ ) 00 95, D .

alkyny3aryy cycdorient, detemymyl, (haﬂeﬂoyj'cl@ikyh @ty@lmgtematylkqﬂkyl,gnydquléylalkyl and
. : ! .

o RSO PR ¥ SO MBI Sl X A,
cycloallgylt hptdneraylf starocycl8allyl, avpnlbel bqﬂergayy;lh&a]l, mloa}k]ylalkyl or
hetemcgaaaqmm'-sg@kl%e{;gyggb%t og‘QIQ‘L% iciy ARl ONAY. Y SKASELAMESE,

ato
haloalkyh prvh atYI*Pélwl élp@roam,é@h@dryﬂacbkymcacl&lﬁyl,rm ﬂlﬁ@neytlﬁausféd

e i e A R e N e
alkynyl, aryl, heteroaryl cycloalkyl, heterocycloalkyl arylalkyl heteroarylalkyl cycloalkylalkyl, and
heterocycloalkylalkyl, wherein said C;.15 alkyl Ci.¢ haloalkyl, Cy ¢ alkenyl, C,.5 alkynyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl, or
heterocycloalkylalkyl is optionally substituted with H, OH, amino, halo, C_¢ alkyl, C;.shaloalkyl, Cy.¢
haloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl, or heterocycloalkyl;

or R® and R® together with the N atom to which they are attached form a 4-, 5-, 6- or 7-
membered heterocycloalkyl group;

R® and RY are independently selected from H, C.y4 alkyl, C;.s haloalkyl, Cy.¢ alkenyl, Co¢
alkynyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl and
heterocycloalkylalkyl, wherein said C.o alkyl, C;.¢ haloalkyl, Cy.4 alkenyl, C,.¢ alkynyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl, or
heterocycloalkylalkyl is optionally substituted with H, OH, amino, halo, Cy.s alkyl, C,¢shaloalkyl, C;.4
haloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl, or heterocycloalkyl;
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by R14 ; or R6 and R8 together with the carbon atomto
whi ch they are attached forma 3-7 nenbered fused

W@ yooedskd/ | group or 3-7 nenbered fused PCT/US2006/046309
het erocycl oal kyl group which is optionally substituted
byr IR1zhd R abgeRér ahllthieN iteg & Wkith fhey ire att4chedomh ki, 896- or 7-

brj.dge i is optionally substituted by R14 ; or R4
membeé?fi}lhe%ﬂfwf?%é&%ﬁ?” Pforma G -3 alkyl ene bridge which is

om”iaomng aye ﬁdef)ﬁﬁdehﬂ]& mt::scﬂa& fisihdH, Coj, aREy1,ahd hﬂdﬂlﬂﬂ Agehlkenyl, Cy 6
sty AR By o Hnd et Sy B Ry teigoly g, and
heteroggtloylkgnigylbwheteje sailliCef alksl, Gpg ]ila(hﬂﬂc:yl, ¥».salkadyl, Ot aildyﬂyy aryl,

4 R13 H,
ot B G R B, R BE b MG FET0

heterodyeloglkylalkyll is oftehatysalystitunal vikiyd H, GEN,antid? hal O 4 al,kylSR& haloalkyl, C,.4
haloall&(aé;zbﬁ%al% QC%r%)Fiﬁtegoagl %%H%l@%r@eép&yﬂ%kﬂ . and

S6rR° 2R ‘RebgetherRiith the Nagioto wlhideh4heyl akeydttackeid fekm a 4-, 5-, 6- or 7-

cycloalkyl het er oaryl ,
memb‘“‘ﬁ“{lée?occédf)alg)(%‘i "ON, N2, ORa', SRa' , C(OR' ,
QRUONNR’ Rel 1nd,epdﬁ(i®tl@§elect¢d fen) B) &b alkﬁOCQ)h‘dRzatkdelz 6 alkenyl Cas

sk el R > G stieoss gy g peergfRbE Fofiiyiion, nd

heteroogclodikdhlkyll wheTkin 4aifh €10 alkily C; ¢ lmioplkyl, €y chlbanlyk ¥l alkynyl, aryl,

heteroa@%%&%%]kyll’, hﬁt}%yﬁ]g@‘)@f L&ﬁ@%}%{a%%s%&@%lalk%a 0) Ni?

heterocyBldilkylalig 1&15‘&0;13111‘5][3‘&@1&1}@ vth H, ReiGoChOR Q% alkylSCQhRlotlkyl, Cyg
SO, dw
baloaliyl, 3 §1(y9 gR Ghep;c]etrcf §7?)h% oapydlly 24 g{fg Petel&cy\é\go\éY@f‘

mﬂdVIaemBﬂpgdﬂEr ¢ ithtHeehstbw mg/Whlcmeﬁ aglakgohgd @y k 4-,0;, 6Spr 7-
:}f%eh SI@, , SO SO2, SONRe, andNR eCONR f,
membel erel nycsla é%alg\lRal kyl enyl, C2-6 al kenyl enyl, or C2-6
aRliyHyCWnyriINGir e each opt i onaIIy substi t ut ed by 1, 2 or

t nts independently selected fromhal o, OH,
:érf%y(p% %(&u;, C _4 hal oal koxy, am no, Cl-4 al kyl am no,
alﬂdlsw,aoajﬂ,al kyl amino; X, X and X' are independently
£6t om absent, C1-6 al kylenyl, C2-6
6’]? 15 4nC2 6 al kynyl enyl, aryl, cycloal kyl,
matSé)rbaIrZyI and het er ocycl oal kyI, wherein said G 6

a%igyll fpj_kj C -6 al kenylenyl, C2-6 al kynylenyl, aryl,
cldal'kyl, heteroaryl or heterocycloal kyl is
optis@nladrl2y substituted by one or nore substituents

éﬂg@qr%%nﬁﬁdy sel ected from hal o, oxo, CN, NO2, OCH,
oxy,
rislor2.

In some embodiments, when Q is other than cycloalkyl substituted by 1, 2, 3,4 or 5 OH, then
L is other than CH,, CH,CH,, CH,CH,CH,, CH,CHOH or CH,CO.

In some embodiments, when E is CONR* and m is 1, then A is other than optionally
substituted heteroaryl.

In some embodiments, Cy is ary! or heteroaryl, each optionally substituted with 1, 2, 3,4 or 5
~W-X-Y-Z.

In some embodiments, Cy is aryl or heteroaryl, each optionally substituted with 1, 2, 3,4 or 5
—~W-X-Y-Z wherein W is O or absent, X is absent, and Y is absent.

12



10

15

20

25

30

35

hal oal koxy, am no, G 4 al kylam no, and C2-8
di al kylamno; Y, Y and Y" are independently selected
wo cwmostssent, C - al kyl enyl, C2-6 al kenyl enyl , PCRUS2006/046309
al kynylenyl, O S, NRe, CO COO CONRe, SO SC2,
SoNRes crahalinRECONER menwlheplﬁhyi myaidgl, §infidiaykytlaeiny] furdayk;

A A A

1,3-bengethiagql g edch gpndma]ﬂ}ogub{ﬂﬂ;tecti!VHMI al kaboy ,5 ~WX-Yid. oal koxy,

kyl.am.no, .Z, Z
o sy L A 00 i b B s
thlazolﬂcm/raz@yl pGiinyd, quivazotipyl, qmned,lnhkaismaiukxhxyl pyaroldid,3-dpyrididinyl, or

1 3-berf'2{>ttx 9«1%5 éﬁ) ?Iﬁu@%tﬂec?b n903 occr:ljzl hal okbﬁ NRét ar %5?’3}’[

heter Oaﬁﬂ@i’(}’h@z‘r@iﬂ@mﬂc@ oaénlaloyllkoxyV\NEfCKODR SER@S(O)OI@“&IC@NR“EZNE"R“
NReS(@l lkbealy 4|h’a10&]], E alﬁéﬁlg)ﬁlste{o%\% ]Ty¥ iyl zé‘rl keYetrdatr}ge%v ;/I‘(C)]?:erX(%l og Fald Cis

etero
alkyl, agvl §u1@sqrmrﬂemmlonaibrep@ndmdtbb/y el e d,f albyh GalhaloalkyloCN, NO,,

OR?, SIS, @@Nﬁyﬁq @@ﬁ% ge C2-6 al kynyl, Cl.4 hal oal kyl,

ary cycl oal eteroaryl heterocycloalkyl

Hap@gqﬁm@dyments(ﬁy is@enyl, mdylmﬁgﬁq@paﬁsng (gglggﬁdzothlazolyl
0 C C
cach opfoll O)bchté%(1 g?? o 2%‘0 d ?ﬁ %gd% NRcRd, NRcC(=NRi ) NRRd,
Wmlg@@empﬁy 18 %@y@, mbmd}é,r;drl@(dir)yl ZJMRRdlyl (Wﬁe':c’ leeinyothivlyl,
orm
sach op’tl}%aﬁyg't%tlﬁteh@(}qeg 3t 94&)5%8 qﬁ)e?é}o %ﬁg# F EOa.PXoxlyb uyﬁaﬁ(ynyl Cia

¢l oal

haloalk@a/@mpi)%nHR 6;203 sﬂ(@)lﬂl?ela‘* DRRE, NES@@)ZB W memmyl i alkyl,
heterocWT@JllS"l rflr}tl\ﬁphe'te\%ar% §V\ﬁ'§r8g1 eaﬂ%&f@gig%d &1 aP;‘é ?ﬁlggroarqus optionally

i ona ere
Substlturf‘étbérlo%ylciv kpda, l@yls albyloglpt,ha@a]kw 6HIN@n am )SFﬁLMQ)NRUIA,eMR"@(O)R“
orCOOkR* 2 or 3 -W'-X '"-Y '-Z"; wherein -WX-Y-Z is

other than H, wherein -W-X -Y'-Z" is other than H
Vo &S pbogiments XEy iy'phenylz pyriidyl, pytieidittyh amrakinyIR8 1, 3R8nattdazolyl,

each opﬁ@naﬁ& @ub‘sﬂqﬁ%ggﬁ g %‘5 lo}/4 ﬁﬁl} %@ 4 ﬂe{lﬁa’ﬁhﬁl’cl 9&1 IO§ 11§'¥| whevdin &ch of

hal oa
said C:.gapigyl éraarr%é];}[s Opt’f"?é‘lﬂé’rsé}bﬁi{%ted tyriel2 leed ]eerl@é?y@ hlhall, Kyd halostkgt @iGN.

%@kdﬁne@m‘bo@ﬁéﬂtls C}Q@ c;@cléb@ly@é’lj Xekoc g’ga laelagl%ylonalg%ub%ututed by 1,
foa

aryl,” cycloal kyl, hete
2, 34‘% r&%% oaIkyI is optionally substltuted wth H OH,

@{@&Q,erﬂ%@hlﬁwntg C}ﬁis @Hféﬁll 16 he@%&cﬁ@e{ll@fl each '(’)%t} ]Ilyksqutltuted by 1,

yl al kyl, heteroar , heteroar

23,4 RL BB é verey VY, is ﬁb)f alRigniaXds FRenaragd Yn@ldpemdent ly

#edoRfelepBodifemt iy 19cyc@op?<!ﬂ§l/ l:ycldbu@@lﬁﬁbﬂ@}ﬂyl, c%lolg’sxyl cycloheptyl,
adaman’gfll igizel?lgmyl gzzetldlnyl pyrrolidine, piperidinyl, piperizinyl or morpholinyl, each optionally
substituted by 1, 2, 3, 4 or 5 ~W-X-Y-Z.

In some embodiments, Cy is cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl,
adamantyl, aziridinyl, azetidinyl, pyrrolidine, piperidinyl, piperizinyl or morpholinyl, each optionally
substituted by 1, 2, 3 or 4 halo, CN, NO,, Cy_4alkoxy, heteroaryloxy, Cp.6 alkynyl, C;4haloalkoxy,
NR°C(O)R?, NR°C(O)OR?, C(O)NRRY, NR°R?, NR°S(0),R", C,.; haloalkyl, C,s alkyl,
heterogzycloalkyl aryl or heteroaryl, wherein each of said Cy_¢ alkyl, aryl or heteroaryl is optionally
substituted by 1, 2 or 3 halo, Cy alkyl, C,_4 haloalkyl, CN, NO,, OR?, SR?, C(O)NR°R“ NR°C(O)R®
or COOR®.

In some embodiments, Cy is cyclohexyl or piperidinyl each optionally substituted by 1,2,3,

4 0r5-W-X-Y-Z.
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al kynyl, aryl, cycloal kyl, heteroaryl,

het erocycl oal kyl, aryl al kyl, heteroaryl al kyl,
weyooedsky| al kyl , and het erocycl oal kyl al kyl , WhEF/E52006/046309

said G 6 alkyl, G 6 haloal kyl, C2-6 al kenyl, C2-6

ahhymybmb@ﬁm&uaEycﬂmaﬁkyl het er oaryl ,

GePbRriIaR L RS Dl Reb e R g

(CRVRé ( dﬂmnth H, OH, amino, halo, G - 6 aIkyI G-6

| oal Y marylalkyl
@tsg?%g%tqdl “ést Ierl%w%ﬂy(l)ﬁécycl &al kyl, or
NememoewMﬂmnﬁmkyLJs$kSQmm$Gaj are |ndependently sel ected

om H | O a C -6 hal oal kyl, C2-6 al kenyl,
Céﬁgme $§%¢¢mm ?éo%eteroaryl, cycl oal kyl ,

waamommmmnwmwlAs@®ylalkyI het er oaryl al kyl

eter cycloalkylalkyl wherein
saléggf%g%ﬁ I%’P %ﬁlglﬂéﬁ aIkyI C2-6 alkenyl C2-6
allnlss’my bmb@ﬂnrymts Reis e(IGBéR% -A a0y ol i) K3,

Cy C Flé&id%ﬁ%?lésly A'ig %rc oa i;)é%i:/rg aﬂ%@fg .{oléwl ‘each optionally

substitwiert b}oh al 3 ¥ o506 bW’fX u‘f’ebf wherbin B’ 18, or absﬁmtoX labsent, £id-¥6 is absent.

aIL’lléglkle e&oqdnﬁ%e Ogl 15 a}l olal(EPr{( q hht%}ogﬂl%é%yk )??({iiyolgfior%ly L\ﬁ)lstmﬁed with 1,

het er oar Xt ero
L3,4h@iéwbﬁydkaélkyl or RO and Rd together with the N

%%%%gm % f gﬁ% Cﬂ[olglkg{ i %FQI%?%% 5 ﬁl&k%acﬁ dgtl%ldﬂly gubst%{lted with 1

<x2—WVHEeEeZdently selected froan C-JO alkyl, C-6

hﬁlsgﬁé Qﬂ) dn%ts ]AQL F}%ﬂ% ky &%et@ro%éf ﬂé}f ’ea@ro\f) 10nalll}é Flt(bs ituted by 1,

heteroaryl, cy¢ e eroc
2,3,4 breft@Ho@uwlkak}kﬁN, Cﬁwlmhapbdwemabﬁl ((éndlkyl) OH, (01 4a1ky1) CN, COOR,

Y kyl al kyl , wherein said C-10 alkyl, C-6
C«»NEE%%%@E;%@?%%:G alkenyl, C2-6 al kynyl, aryl,
hatseme emlyqdim@;seAdam;dalkymiemaélw@bsmteﬂw 1, 28y4 ol XYH, Cr4
alkoxy*‘tﬁller ocyc F%é%r?{ qbo; : él&%f))'p?ﬂl{ols el -GN, COOR", C(O)NRR® or

_h ubst tuted wth
NRC(@)ORM, anlno halo Q - alkyl, G- hanaIkyI Ci-6

|
%tsgl‘rﬁ% gl%{ﬁodnﬁirﬁg {A 1%5%&02*0?% fycib%hﬁL Qfdiézﬂggtglc C}écé(ihexyl cgcloheptyl or
adamarpyl; eagh aptmalmgeﬂnﬁé?d Wi 1t B 3 Her NOKL 6m Al XNt hllsyl &-e
heteroa?;llt ?@1 ey H P k(%l 4a1ky1§CN ggoﬁ" cgogg?ﬁb&f r@@c OR’.

rocycloa are | ependent |y
slelsem eaqurlmntSHA lmeloaﬁntyll or cx@iohexmﬂa@aﬂuhsﬂtute@w 62,3,40r50H,

C14alk§J(}k%-¥113ter0g1%’I§r Xﬂ%ﬂl) I—?ryl heteroaryl, cycloal kyl,

het er ocycl oal kyl | Ialk I, heteroarélalkl

clp@meemlgndanm Al 1&%@ ohestyd ﬁ@@%ﬂe@by ky? 314015, Olher ei n
Sﬁ's&n@emﬁ&nﬁén'fs}’kqs g;l:Ioﬁem Lt@@tﬁt{f%& at tﬁ?lt gosﬁio!ﬁ%mé{ least@riel W-X-

al kynyl, aryl, heteroaryl, cycl oal kyl
Y’-Z’. het er ocycl oal kyl, arylal kyl, heteroaryl al kyl ,

%%&@@Eri&yddﬁhé% A 195ycn)ﬁ£)®'i %Xtﬁllt@@!ﬁ%ﬂé @b&ﬂon'b? at leas& one60H CN,

ftlonally substituted Wt OH, am no,
or-O-%+¥y¥’:- G 6 hal oal kyl, C - hanaIkyI aryl , aryIaIkyI

hﬁﬁ%@rﬁ@é&ﬁ}ycjdlm&@st ﬁﬁ@@}’bi@h@}!y‘f Wlbstithiéd hQRd Lkizf&smoﬁrby 1 or 2 OH.
eterocycl oa
In some er%/lbodlments A'is cyclohexyl substituted at the 4-position by 1 OH.

In some embodiments, A is cycloalkyl or heterocycloalkyl, each substituted with at least two
~W’-X’-Y’-Z’, wherein two of said at least two —W’-X’-Y’-Z’ are attached to the same atom and
together with the atom to which they are attached form a 3-20 membered cycloalkyl or
heterocycloalkyl group, each optionally substituted by 1, 2 or 3 -W?*’-X>’-Y**-Z"",
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or R" and Rd" together with the N atomto which they
are attached forma 4-, 5-, 6- or 7- nenbered
whedoenersyc| oal kyl group; Re and Rf are i ndepenplernuk006/046309
selected fromH G -10 alkyl, G -6 hal oal kyl, C2.
alnksemy lembédimentd | Ay Bytbroargtl optiondNg setisamter lwithdy 2| Nabkylw’-x°-y’-
het erocycl oal kyl, aryl al kyl, heteroaryl al kyl,
cycl oal kyl al kyl , and het erocycl oal kyl al kyl , wherein
shi mEemb@iimbiky; |4, is Giridyl, padimailidey |triaz(ﬁ§%1|-, Guradyk ity blyl, BAafinyl,
Al kyny]. et erpa ,..CYyC kyl,. .. .
puriny o AP Aot Py SR TSy gy 1 >-bensothizoly,

each otiomhlbedukytinabdityl 1, 208 orle®ORY SRY GdlqaNK W@ ®y/lalkosy, heteroaryloxy, Cag

alkynyg ?{klﬂ/ I?a?o%gox% ﬁﬁg?é&gﬁ%ﬂﬁgc@)b@a, ﬁépﬁfg :N’I{lgdr, g/\ﬁl’aé (%)ZRQ C 1.? haloalkyl,

Cr.salkgt, yibtaﬂokydlqalldymae_/ﬂ octteyeroarfietviaereiaeydhalf kayid C, pyel, ea kyhet@baryl is

optlonal tsu s?’t:u¥e 5 %41}13 ha? egﬁlgg*?&&fo?%ﬁﬁg Ii&,t(g{atﬂ% &Q)NWR‘I
NR%XGNThmﬂﬁEHéd heterocycloalkyl group, Rs HCN ONOX2; m
I]%s meemboch ent Elsm th len thzlbne Or pro .ennz s q 1,2, 3
A i) ﬁ Sthylgne; gyl 6¥I§1 § is 0, 1 or 2
spmcemb&hmmngxhaﬂmﬂmmls 1 or 2. I n sone enbodi nents,

| kyl sub d by 1, 2,
?ﬁ%ﬁmgem%}%ﬁ% Bane RS PR nan "o, oo,

z.

CH2CH2CH2, CH2 I n sgme enbodi ments, when
E is CONR3c and &¥£k%ﬁé% ' \f 2r than
optionally substltuted het er oanyl . I sone

enbodi ments, Cy is aryl or hetagoaryns3 each optionally
substituted with 1, 2, 3, Rgr SpW X-Y-Z. In sone
enbodi nents, Cy is aryl or heteroaryl, each optionally
substituted wth 1, 2, 3, 4 or 5

In some embodiments, D', D, D* and D* are each CRY.

In some embodiments, one or two or Dl, D?, D? and D*is N.

In some embodiments, R*, R’, R, R7, R®, R®, R" and R" are independently selected from H,
OC(O)R”, OC(O)OR”, C(O)OR”, OC(O)NR“RY, NR*RY, NR®C(O)R*, NR“C(O)OR”, S(O)R?,
S(O)NR®RY, S(0),R*, S(0),NR° R, OR?, SR?, halo, C;.1 alkyl, Cy.1 haloalkyl, Cy g alkenyl, Cy10
alkynyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl, and
heterocycloalkylalkyl, wherein said Cy.jg alkyl, Cy.1o haloalkyl, C,.ipalkenyl, C, 1o alkynyl, aryl,
cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substituted by R™.

In some embodiments, R*, R®>, R R’ RS, R®, R" and R" are each, independently, H,
OC(O)R*, OC(O)OR”, C(O)OR”, OC(O)NR*RY, NR°RY, NR® 'C(O)R”, NR“C(O)OR”, S(O)R?,
S(O)NR“RY, S(O),R¥, S(O),NR®R¥, ORY, SR, C;_joalkyl, Cy.;o haloalkyl, C,.1o alkenyl, Cp.10
alkynyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl.

In some embodiments, R*, R®>, R, R”, R®, R%, R' and R"! are each, independently, H, C,.1o
alkyl or Cy_1o haloalkyl.

In some embodiments, R*, R®, R®, R”, R®, R, R'® and R! are each H.

In some embodiments, R* and R are each H.

In some embodiments, R* is H.

In some embodiments, ris 1.
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-WX-Y-Z wherein Wis O or absent, X is absent, and Y

is absent.In sone enbodi nents, Cy is phenyl, naphthyl,
W@ dy1sp4 pyri m di nyl, triazinyl, furanyl, thiBeDU§1006/046309

pyrazinyl, purinyl, quinazolinyl, quinolinyl,

| Beque mnbddurwnts pisi2 ol o[ 2, 3-d] pyri m di nyl, or

1 th I. 1y substituted with
hl%%'gg 4111{19%% I%W&eﬁq%n%pq% 6]315” mbodi ments, Cy is
plnemylt: ¢mbra1ph¢dwtheswy|ofqﬂydindqzysr® m di nyl, triazinyl,

i nyl [ i nyl
PR e P REE, BB G053 el 0%, 5- e 1 i i iyl

o&lSQm@erbmulmﬂm a?(ah@R aee&{abh Hpt i onal |y substituted by
1 Xy,
hlg Sérp%gr}lgqrdlmemsa%fgeaét OI]IGI? n efndﬁd@lﬁi g‘%l koxy,
NR@@(I@IHwbdNR:n@@ 0 BR3, C( O) NROR', NRRd, NReS(O) 2Rb,
het e r r
el il el DELBREISL B KXo 200l
-NRC(681Z rQ@rZy+SOi -2, -8P1-ZoBEINR-Zs tNIRCONR-E chaiy, CN, NB,00HC, 4 alkoxy, Cr.4

e gl iy R84 S B

cycloalkg payyl or %y:;tqcrp@yloalkply th:rplmsglﬁ ICy-6 0kptl, & Bﬂybnydg ICyg alkynyl aryl,
cycloalﬁylghc%%}qtopg&é'WOngqg Pﬁg]t%%lh’gsﬂﬂ n%lXe&SoSrre t 13 %Sq/o oxg C]i Js alkyl,
Cus alkplp-bé,r@zl(, alkplwlﬂ @y |halogi§zy1; aryldeyeidal kypyq:ta‘mmly heta‘pcycloalkyl CN, NO,, OR?,

SR?, C(%))ﬁ‘* Eg@%@é}g“ @@b& o@ﬁb %&Ed})ﬁlﬁf Mﬁﬁbﬁktéékﬂﬁ I,OXVC(&))ORa
S(O)Rb(ﬂ%NBTR(ﬁ(Q}zR ,0r S(HAYRSBI.koxy, NRC( 0) Rd, NR C( 0) OR3,
%Q&:{ﬁ?% iR eqel) Rﬁsk Q?-Z%Rﬁdep%ﬁa i —&\ﬁ?é(b{d) e C%lky(i

eteroc ‘er oar
—NHC(@MI oflksal, dC )Oeclalakyl ~MK§(D) O athlai eM{ﬁ(@D -Ch. scycloalkyl halo,

CN, N(%PbHoéa agcg ﬁdl&%ﬁ%za%a}zgl ‘;Zaé%{ala&&(?g Rﬁﬂgyra%@( gg/éﬁlkal Cosg

alkenylgfgs. s@bﬁ@wlaaryu qycbelﬂml eeitsortyime hetsrocyjoalks], phetinl spidi§i e alkiyl) Co.6

alkenylpc\z Iamygu rb)ﬂrl’ cyBlER i ﬂéﬁlgo%gl o%hé”t%%%%f@i @%gc:x&ﬁkuycﬁ%&%‘ted by 1,2
tionally sub h

or3 halﬁsnxea%wkyl (&% ékgwkﬂz s Wkyrarh, ¢ hatprdieybiaryl ecxelialbyl, lesteirairyl,

heteroc@loaﬁq@ldf\y IN(%rORlar Xi{ b%OfNBté(@')hﬁi{d yaf( ?ﬁk %@% @C@gNﬁ?‘i
NRR, éwa@)ﬁe W(%QR*‘@( & &s@m‘ya SRR ew%(@)zéll?d& kyl ,
Q@&ﬂnéh%ﬂo@ﬁ@hﬂs)/eaéﬁj bWtX tYut ?sdlnﬁé/pe&denay h§1’0 ?N O(F k kyl CI ¢ haloalkyl,

X-Y-Z. I n sone

G 6alk?¥éft RERIPAar kO %aﬁﬁ Cd@b Z@ﬁ alm )Wth’@bsS?ldtautl @d)pbynaily substituted

by 1, 2 &3 Khiddr hé{g Y-Z wherein Wis O or absent, X |s
d absent, dgnd é"Pﬁl-(ys absent. I n some. enbodi rrents

&R SR Imentey ey DU X AY -Z isyiotepsedent)y, hal@y@Ndheﬁljﬂlyl 01 +haloalkyl,
Crq alk Y CIAC@)BL(C.4 alkyl), ~NHC(0)O-(C.4 alkynyl), ~C(O)O-(Cr.4 alleyl), ~NHC(O)-(Crq
alkyl), -NHC(O)~(Cs.5 cycloalkyl) or phenyl, wherein said phenyl is optionally substituted by 1, 2 or 3
halo or Cy_4 haloalkyl.

In some embodiments, each ~-W-X-Y-Z is, independently, halo, CN, NO,, C,.4alkoxy,
heteroaryloxy, Cy. alkynyl, C;.4 haloalkoxy, NR°C(O)R?, NR°C(O)OR?, C(O)NR°RY, NR°R’,
NR°S(0),R®, C,.4haloalkyl, Cy.¢ alkyl, heterocycloalkyl, aryl or heteroaryl, wherein each of said C,.
alkyl, aryl or heteroaryl is optionally substituted by 1, 2 or 3 halo, C,.¢ alkyl, C,_, haloalkyl, CN, NO,,
OR?, SR?, C(O)NR°R?, NR°C(O)R® or COOR?,

In some embodiments, each —~-W-X-Y-Z is, independently, halo, CN, NO,, C4 alkoxy,
pyridin-2-yloxy, pyridin-3-yloxy, pyridin-4-yloxy, C¢ alkynyl, C,_4haloalkoxy, NR°C(O)R¢,
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adamantyl, aziridinyl, azetidinyl, pyrrolidine,

pi peridinyl, piperizinyl or norpholinyl, each
wopioroemh4 y substituted by 1, 2, 3, 4 or 5 - WPENVUR2006/646309

some enbodlnents Cy is cyclopropyl, cyclobutyl,

NR°C(OY@R oﬁefh)’tm R, NRERONRSSY0)RY v f&ktaﬂcw C, ¢ AL %Bﬁw, X, pyridyl,

d ze
pyrlmlaiiglr so7'<za|r73%l , P52 ,pb,?lp% ~‘t%§¥yc{r &2, lﬁmﬁﬁ pynidinyl, 2-oxo-
[1,3]oxzaddilnyt, atoad-plm;tolidmyl pyﬁolchimﬂ Mopxpeﬁﬁ)hyl ND2,0x6][ ¢, 4]oxaz1nany1

wherelﬁlﬁ%?z%( F_?upét %&%@F&%w cg? Qﬁﬁé)gl(’%!? glglhg 3 6-tetrahydro~

pyridingil -243xh-éﬂ©aﬂ’}k13ﬂnyl @-bx&[m]bydzohchl@ﬂ @r mypyh@ﬁdhkylj pyn@ﬁ&ihylol-

h C
oxopip E&L@{loar o7 [ng Og{?ezll%n%\?ﬁc‘gptlgﬁ% ts}’lfsﬂf%dﬁ’ﬁj 5 thail‘f’ %’36 alkyl, Cy.4
haloallyh ICOY, NOz, @R“aSR‘y C(O)@Rcﬂd Naf@@hkdydr coog?. N2, OR3, SRa

0O)R CEQE% 0 om
% o1 Cy&%ﬁrﬁen‘c c)n \K&X&é Z, 18| Peng%rg% qr g?tgqopty w. ereln each of
said arg wbhdtérvaryidel Oﬂztgonally sBstiByteddbyals, 2 br 3 W1X- an‘J gle ﬂlkﬁloﬁfﬁltyl pyridyl, Cp.4
L is absent. In sone enbodi nents S
alkoxy, %%JQWS( CRI2R13) g2, (CRL2R13)ql SO2( CRI2R13) g2, or
(I@mrzmrsbqqlh@@@mca RUBX 627 i, mdspaserslydehyiesitidyl ok ghifolinyl,

o L SRR By TR RS .

alkyl, pbertyb dimrelivoxy, ot Ciiudalo@kyll n some enbodi nents, Qis A

(ngne il -§P8 LI EN G D 08 o B, ¢ ot

haloalky]s argly ¢teraniyy bycldndtyg rhgtcmcjrqb@llldyy -Oar, —If&{OQ}ZOaf -Z(0)0eag hrhereln said
Cis alk\%\’lg&rbp ﬂéé Xr?'fs U}%§ ahgygtgglgeﬁ chg:(toah%%l ar%eaglh?ptlogﬂgf s§g<st1 uZed by 1,2 0r3

halo, 0%§3rﬂ1ky1 |Gr-s s oy LG o iyupta(E: s haldalkgd, arylc ty&ﬁdalkyl h@éroaryl,
heterocg&ga%gy@w lhﬂ?' 56\, S&l, %@)@%(‘Oﬁﬁﬁ‘ggﬁ% Q%ﬁ{ﬂ’s&@@
NRRY, N%@@&R&WR @eomaf S(OR). SO, S(@BRh oDﬁO)@MR‘i y

SH Bsitd éﬁgogﬁine‘ﬁ‘lst Bl RF ?%\‘Q/ 2{13 Xxde %n enk | 3 éiﬂk)ﬁy’ C]éla(gw alkyl,

enbodi nent s, IS cyc al ky

-O-hetemgfyil,oﬁ‘ah plyylg-@@g €O0R ,e(aOQNR‘fR or NR°C(O)ORa

In some embodiments, each —~W’-X’-Y’-Z is, independently, halo, C; 4alkyl, CN,
NRC(O)R? or NR°S(O),R".

In some embodiments, each —W’-X’-Y’-Z’ is, independently, OH, CN, halo, C,¢alkyl, -O-
heteroaryl, or C(O)O-Z’. ,

In some embodiments, each -W’*-X’-Y’-Z’ is, independently, OH, CN, halo, C,salkyl, -O-
heteroaryl, or ~C(0)O-C,_4 alkyl.

In some embodiments, each ~W”’-X’’-Y*’-Z"’ is halo, CN, NO,, OH, C; 4alkoxy, C;.4
haloalkoxy, amino, C;.4 alkylamino, C, 4 dialkylamino, NReS(O)sz, Ci.salkyl, Cygalkenyl, Cy
alkynyl, aryl, cycloalkyl, heteroaryl or heterocycloalkyl, wherein said C; . alkyl, C,.salkenyl, C,.4
alkynyl, aryl, cycloalkyl, heteroaryl or heterocycloalkyl is optionally substituted by 1, 2 or 3 halo,
0x0, Cy. alkyl, Cy¢ alkenyl, C,¢ alkynyl, C;.4 haloalkyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl,
CN, NO,, OR?, SR?, C(O)R®, C(O)NR'R?, C(O)OR?, OC(O)R®, OC(O)NR'R®, NR°R®, NR°C(O)R",
NR°C(O)OR’, NR°S(0),R’, S(O)R’, S(O)NR°R, S(O),R®, or S(O),NRR".

In some embodiments, each ~W*>-X">-Y’*-Z’’ is halo, CN, NO,, OH, C;.;alkoxy, C4
haloalkoxy, amino, C,.4 alkylamino, C, 5 dialkylamino, Cy.s alkyl, C,.¢alkenyl, C, alkynyl, aryl,
cycloalkyl, heteroaryl or heterocycloalkyl, wherein said Cy.4 alkyl, Cy.¢ alkenyl, C, salkynyl, aryl,
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2, 3, 4 or 504 Cl-4 al koxy, CN, Cl-4 alkyl,
-0-heteroaryl, -(G 4 alkyl)-OH -(Cl-4 alkyl)-CN,
WERORAs75& O) NRcRd or NRcC(O) ORa. I n sone enbodPCEISz06/#46309
is cycloal kyl optionally substituted by 1, 2, 3, 4 or
cycloalk9l, Gtero&sdt- dlrhaﬂefoqul/qall@l\ls offlendllmsulbytityted By heras ﬁé)a}py(pxo Cy. alkyl,

Cas alkem%!@é( 4 1&@‘?’ Ef wo? 8}@ Hc&}oalﬁry?{l )hetg%aryg:%é?% oﬁa@y’l\'@ﬂ N5, OR,
S, (TR SNV, CIDRIPOEOIRY, Q(ENRELNE TN BHOBNREOIOR:

Y, |y substituted by 1, 2, 3, 4
S(O)Rb 2% k@e@ %ISE@%NRFI%N Cl-4 al kyl, -Onheter oaryl
I ©ine 4mabdiykits, Gkth w’cx’nYawyis}mal@r@N,@@R@H eoVrRE ar

halonlkeiy Ayt S GAERO S OB AL by g3y EReTiofol, &
cycloall@ﬂ,hételahx&nxmetef@dimm oaryl or -(C -4 alkyl)-OH In
sozle gg;%%cg 6@{1 mZS 7z’ andI Z?’ %ﬁi&lgﬁééﬁlﬂy §%@c§éd' ﬁ'dﬁt ﬁdhah)(y CN NZ)Z OH,

" sone e [ ohexyl
Ci4 alko&vhsu halodlieskypdmitd) €14 alpigintuioof- s@;auqtaml@cagiu 6‘451@@ Capplikenyl, Cas

alkynyl, %S(‘tycltoillel Ao erlba%g HIRRLS clodky %vh%éé ahexy b, gelkenyl, Cao

pOSI 1 on east one
alkynyl,ciryl @yXloal¥yl; h?éteroalryi @‘dn’@rcen@@ﬁcﬂwﬂmm@onal\y pubsiityiefl Bhdsdqr 3 halo,

ed Joalkyl
oxo, Cy. éﬁg@d grfenl%enylaées ébﬁ %Jgf@ R %;I(o?%xtl%(lj‘l?é{emh&l $00R cycloalkyl,

he
CN, NO4; @Rfssm GO)RY, CIORARCRE 1 (O, ORI RGONRE b NRRY, NRC(O)R,
NReC(JORE XRSONRR5( eé@ﬁgﬁéﬂaé(&‘/ Ry, o3 Rel | tuted wi th

Wo of said at |east
vepmee\dhikodiileats! compeunas pﬁbﬁ@dﬂﬁl@n bfh’é Fogma Bt om and
together with the at to which they are attached form
a 3-20 nmenbered cycl oaIlR 5heter ocycl oal kyl group,
each opti onaIIy Substr 1, 2 or 3
-W-X"-Y"-Z".1 sone 5R3aA|s het er oar yl
optionally substltutewo' R 3 4 or 5-W-X-Y -
Z'. In some enbodi ment &' ®dyl, pyriniidinyl,
triazinyl, furanyl thi a?d N~ PRPazi nyI purinyl,
quinazolinyl, gui nol i nyl, iq?qU|noI|nyI
pyrrol o[ 2, 3-d] pyri m dinyl, of 1,3-benzothiazolyl, each
optionally substituted by ¥, 2, 3 or 4 ORa, SRa, hal o,

%\llﬁ I?I\%tm?g}ﬁeﬁts %52\( I-sigghg Eﬁ%tiblrl%é\éffo%ﬁl@ ml kynyl, d
6

C( O) NRRd, NRcRd, NR
S(O2R', C-4 haI oal

R

Rg R4R33

R1 0 R3b
R3a
R3b

111
In some embodiments, compounds of the invention have Formula III wherein L is absent, SO,
or CO;.
In some embodiments, compounds of the invention have Formula I wherein L is absent; and
R* RS, RS, R7, RS, R%, R, R', R* and R™ are each, independently, H, Ci.4 alkyl or Cy4 haloalkyl. In
some further embodiments, R*, R%, RS, R, RS, R®, R!, R, R* and R* are each, independently H. In

yet further embodiments, A is cyclohexyl substituted by 1 or 2 OH.

In some embodiments, compounds of the invention have Formula IV:
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C -6 al kyl, heterocycloal kyl, aryl or heteroaryl,

wherein each of said Cl- alkyl, aryl or heteroaryl is
wopiroemhd y substituted by 1, 2 or 3 hal o, Cl BCHUK2006/046309

Cl 4 haloal kyl, CN, NO2, OR3, SRa, C(O NRRd, NRcC(O) Rd

or COOR3. In sone enbodi nents, E is nethyl ene,

et hyl ene, or propyl eneCyt+h sone enbodi nents, E is

et hyl ene. I n sonme enbodi neN E is a group of

formula: In sone enbodi neats, D1, D2, D3 and D4 are

each CR15 . In sone enbodi one or two or D1, D2,

D3 and D4 is N. In sonme enbodi mgnts, R4, R5, R6, R7,

R8, R9, R10 and Rl11 are i ntly selected fromH,

OC(OR"'" , CC(OORL , C(OORN | OC(O NRcRd'" , NRc'Rd

,NRe'C(ORa'", NRCOORp , S(DR3 , S(ONRc'Rd >,

S(O2R " , S(0) 2NRc'Rd" , 0 ', SRb' , halo, Cl-10

al kyl, C1-10 hal oal kyl , c2Mo al kenyl, C2-10 al kynyl,

a]hyibme &Mﬁ‘ddﬂﬂén&y&omﬂb@ﬁ@r& ﬁfe)iﬁ\ﬁentli&t}ﬁflé)@dfﬁ{ﬂ@qv Kdtlesein L is absent, SO,

| al kyl , heteroar I kyl, cycloalkylalk and
or COq, e‘%/*e“'PHEM%FfR d&w% A iR rlehetylsaibgfitgted hso)f aqu%pH Clin. ¥ forther
embodi@h@Al K¥bsenGad £§ 1@&&&93‘1&&0&?& l&hzﬂlpﬁé/tﬁ}ﬂ/ sub@t’it}ided w1th1 2,3,40r5—
£ cl oal kyl, heteroaryl, hetérocycloal kyl, arylalkyl
W-X- h%t eroaryl al kyl, cycl oal kyl al kyl or

hﬂ&h&ﬁ&&)ﬁﬁdc@ﬁink&é predexd spbcﬁﬁ&tﬂbﬂ @ﬁlﬁhfuh‘n@ bb&hipbbitdg dr ¥ ilRdtion are
R7, . R8,. R9, R10 and

dlsclosiglm %rqzlggg@gg%%gs: gstpszmrgqq ly ipten[ipd t&g(tbj p?ventlon m{ué)y ess and every
individal s@c@&fféﬁm SDHCnMRRGs of, subiRgrobRek N@@Cﬁ(@) &&nple the term “Ci.4
alkyl” 1§€Eﬁc1ﬁgﬁg mﬁadeg to %&ﬁlléﬁ%ﬁ ose I@?‘l}’i Oat}g]l k(iﬂa kyi:f;; f@cyl Cs alkyl, and

Csalkyhal oal kyl, C2 0 al kenyl C2-10 al kynyl aryl,
het er cl oal kyI aryl al kyl

g\?‘%ﬁf %}[péff }gyaltd%rlag gg{aglafeﬁtweépﬁt%g Inypntion; which are, for cl%/nty, described
in the cbﬁé)& roﬁ @qpﬁﬂafbéﬂnifbydhﬁiektﬂ can Biso B@ﬁﬁvﬁm(ﬂ:bﬁ&ﬁ&t&m 4 ,smaé ,embodiment.

Conver%? \ Canq.U(ﬁ Qg:ft%rﬁ b%?xe C‘ﬂ_vefﬁorh\é{ lgll:d{egy qqrwltg,o%égr%n mn the context of a
single eﬁﬁiodldiememn&lso B4 proiled RPparafdif, or RBanyBQltabB]szc@ﬂﬁu&l& ar e
Al RS TEE TR G200 T Sl s 1
speciﬁclaBy ihtehdedsbareachriinbish REWstiRent inchle Both the forward and backward forms of the
linking substituent. For example, -NR(CR'R"),- includes both NR(CRR), and -(CR’R’’*),NR-. Where
the structure clearly requires a linking group, the Markush variables listed for that group are

understood to be linking groups. For example, if the structure requires a linking group (e.g., X of
Formula I) and the Markush group definition for that variable lists “alkyl,” then it is understood that
the “alkyl” represents a linking alkylene group.

The term “n-membered” where n is an integer typically describes the number of ring-forming
atoms in a moiety where the number of ring-forming atoms is n. For example, piperidinyl is an
example of a 6-membered heterocycloalkyl ring and 1,2,3,4-tetrahydro-naphthalene is an example of
a 10-membered cycloalkyl group.

As used herein, the term “alkyl” refers to a saturated hydrocarbon group which is straight-
chained or branched. Example alkyl groups include methyl (Me), ethyl (Et), propyl (e.g., n-propyl
and isopropyl), butyl (e.g., n-butyl, isobutyl, t-butyl), pentyl (e.g., n-pentyl, isopentyl, neopentyl), and
the like. An alkyl group can contain from 1 to about 20, from 2 to about 20, from 1 to about 10, from
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In some enbodi ments, the sumof g | and g2 is 0, 1 or
2. In sone enbodi nents, the sumof gl and g2 is 0. In
W@ 2002/06150di rrents the sumof g | and g2 is 1.PCHUSHNE046309

i.men R13 are each H. In sone
Lto aZ’ % iio abopt ?2@%& 1 5n@bt 4rerdran R0 plougp catgpy gipms, plhe term
“alkyke: @éfbwdmﬁn51 linkiin In sone enbodi nents, each {
kywnf(r 1Z e agyelldeniglglj%jl 0.0 Z, C(O)OZ -NR
V}gusid erpip ¢ ken O;%ers tocgapalley gr pyigg gne or%mqpnfca@on double
bondsh aE@a,m;ﬁ\lalkH@ g@dps Gikhedle &fﬂéﬁ%)’ profenlyl, t@bl@@éxkﬁ%)’and@ﬁé ﬁQe The term
| am no, Cl-6 alkyl, C2-6

al k
alke%?fl‘f?é’h)fft]%&a %‘@F‘Eﬁwg glg O%IS/CI oal kyl, heteroaryl or
heAsgiused yerkpaldyh yl”\MStErrs &b Bn 3my1dgr@p &vﬁigkcmle or %r&carbon-carbon triple

| I het er oaryl .,
b"ndsﬁeﬁgﬁrﬁﬁ“{/ it %WP%/ e bﬂ? ?@%%XH et %‘iﬁe{ﬂkw q ferin ‘gfloymyleny!
refers%haivﬂentmmnng@kylﬁdgﬂokyl IC2I 6 aI kenyl C2. I6 al kynyl, C
-4 al.kyl by oS oa eroary )
seuisg ]gﬁ&(fl%gllwwaﬁcg fe ’ rou@% ng@ne)opmer’e he](ogjwhstltuents.
Examﬂl,e helo D Digraups iaa(uﬂsz) %Jagc%mé@zNﬁNbR%m{cm@;& Ghnd NBqﬂEé O) R ‘
d NR ®) » .

EFROT s SOF b0 R O 00 SO
aromaltln dlgqlrewdlﬁmt kych asJ\ldeéﬁB)x@llel{(:b{m&l, &l\ilhﬂhyﬁoy,l, a:gﬂi%‘_i@ﬁx@)l,?h@llanﬂﬁlenyl, indanyl,
. I k l,, ~C(QOC| - , - - -4 a ,
nden 005 ke 51 gyt A o oK i et £ sfpon stoms

aIAssmsyd hétein; “ytiadlbdl kadety to ﬂdiﬁ-zﬁﬁm?tfi cyéllcahﬂﬁyéoafbbﬁmincl@ingg cyclized
6 al ken

alkyl, % kell'lylf ya(l:l?/ g}kgn)(l lgy?upghg%cg%/aglg} ﬁou%ﬁ, cagy értl ‘%IJG&P@P o% léycq}(lzl (¢.g., having
2,3 omdh ﬁlsai nings)adrobpShs ﬁelahd@pirocyﬁms GRiag-kemitlg, cafbn Biok kFasicloalkyl group
e e RS LR 0 BB S SRl mcronn
cyclotallt)ﬂ,y Icyclc(ﬁznt(jl adyk]el‘ng&dyl 2loberaylK yyalbpentchyld chabieadny | Gyclohexachenyl
cYcloh%E% rfe?ﬁga/%(l)r% klyl ngéf gJo? %iné; het %rl&xg Eﬁaﬁkk)(/xl:%]@ oéuded in the
definitf3@( @ciumRpalky] aﬂﬁlﬁRﬂi&;ﬂeNFH@tﬂ(a@ &tie, or NMI@)&R ringS(SYdRi.b, having a bond in
17 NETNC O T i S
cyclobekgneCGind Ghedlkkyl , Ci -6 hal oal kyl, C -6 al koxy, -NR

C(A?)up'd%erel @te(%')?ryl” re rs% Q} roraa?cg:yh %Yoc?cl\l\?ae%r%l,]aéll%gt&%e heteroatom

ar y IS I Ona St .
ring n@jmber h;ad:loak lsylfur, IOIXy@mTBr alttngeh I’Iﬁﬂbﬁaryh@ﬁi‘mps \McKrd¥-donc®yclic and

polyc;jcﬂg%pg%%g%ﬂé b,)@ orqarJusetl 1ings) sys]t rXplés ocf"]het%rogfayll groupks¥1lldlude without
limitation, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, triazinyl, furyl, quinolyl, isoquinolyl, thienyl,
imidazolyl, thiazolyl, indolyl, pyrryl, oxazolyl, benzofuryl, benzothienyl, benzthiazolyl, isoxazolyl,
pyrazolyl, triazolyl, tetrazolyl, indazolyl, 1,2,4-thiadiazolyl, isothiazolyl, benzothienyl, purinyl,
carbazolyl, benzimidazolyl, indolinyl, and the like. In some embodiments, the heteroaryl group has
from 1 to about 20 carbon atoms, and in further embodiments from about 3 to about 20 carbon atoms.
In some embodiments, the heteroaryl group contains 3 to about 14, 4 to about 14, 3 to about 7, or 5 to
6 ring-forming atoms. In some embodiments, the heteroaryl group has 1 to about 4, 1 to about 3, or 1
to 2 heteroatoms.

As used herein, “heterocycloalkyl” refers to non-aromatic heterocycles including cyclized
alkyl, alkenyl, and alkynyl groups where one or more of the ring-forming carbon atoms is replaced by
a heteroatom such as an O, N, or S atom. Heterocycloalkyl groups include monocyclic and polycyclic

(e.g., having 2, 3 or 4 fused rings) systems as well as spirocycles. Example “heterocycloalkyl” groups
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G 4 alkoxy, -NHC(OO(C -4 alkyl), -NHC(OO(C 1-4
al kynyl), -C(OO (G -4 alkyl), -NHC(O-(G -4 al kyl),

WO NHTPOBRe4 C 3 cycl oal kyl) or phenyl, wherein sBCTUS2006/046309
phenyl is optionally substituted by 1, 2 or 3 halo or
include C}noﬂpkhﬁxha)altlﬁmhorpllmlnsonmpcemhqdii naershgdrofaemil, - Withydrothiby], 2,3-
dlhydro en% xa/ L 5? % )ﬁ)%bmré%ﬂ% aqn&«%/h“@%dx&%p#gpdm%é%noh% &»ﬁzohdmyl

isothiazoljdidyRGGf@) 1 hhy], c@éz@))lﬂﬁyb R zoINREd,, imiiReB{dy1, 2R theTike Ring-forming
carbon %ortns and( lget?roact:%s o & hel:&gro%)ﬁzpo%#lq'f gy ! oa%ek%tll’?naﬁlry subs%]Euted by oxo or

In ea
sulfido. Welt@ nrmkudyd in ﬂleoqlﬂmemaldfyhe&udwtloatlkbﬂade ln:;plehps thap fna\& one or more
aromatu?:%%%osl\fﬁﬁh é )aF?oad f'n 9%18% th)It?] ggb%%%%%ﬁé&%gggﬁc ring, for

examplephtlmlinkittyX- n¥plﬁhalm1,1dy1 reahe ﬂ»emzdei&tlmyl,vesl'mf Ih@terc@N;les[\l@Zson@]en%odiments
the heter c 8 1 10 Iap fr% v 6 t%r agr;o g’o rther embodiments from
ﬁ’ uPo Tﬂ' P& £ ha oaI oxy,

about 3 NR&](C@L) 2y dquRCﬁIQI@ magonﬁ(e@bb\lﬁiums, tthh@@kocNR@@@@@a;on@ms 3 to
about lgajf? Icﬂ%?(\ 4, q\ %l ML 7 p(gegw% EB% rf%rgl%/r{gaﬁg%g : ﬂl QAI&V émb%dlments the

razo ro-pyridin
heterocﬂ:-lqa}kwl- gr@k-ﬂ) hqg)lrtp dbcmy|4 thr)abgut 3.lor B}co&hqt@ioatgmmyln some embodlments

the heteg@%lggl[%?’lr%%}x gééx{@e}#és’ngﬁx rs\r/\glédrb‘ie’é ﬁ%’ ki 1%5&1&99' bl E{%' %Xdodin%ts, the
heterocysldaiklyl grplipequlams Bye ? dguble qryuinlepatidny| , i soxazol yl,
%%5[1196%1%' % Y “lilai(g”o?’“lgal(fggﬁ rlﬁggcge':s ([?l]m;(r% &“o%’ Ib[’comdo and[ iodo.

oxazo
2s oyeod ybynemor almmylrefepynor@l tQteliyll grogp. mxpplpeqlkm rggpups include

r.2- - ].0xazi j Nols tit.ut ed by
metor§ a0 by FRORGRUAR N o GRL U Bl AR 20

ORaseddRe, “halodlkNRY e eldss tNRC{@hRoadkyd igro@pORa exdnpple pdenlkoxy group is
ocr, €nmbodi nents, each -WX-Y-Z is, independently, aryl or

> heteroaryl, wherein each of sai d aryl or heteroaryl is
dptuseh é@bﬂeyl, Shiseroarylorddrafsrs 10 ~D-hster@rilal 4n @Npple hefproaryloxy is

o Ph ipYr |, C alkoxy, or G 4 haloalkyl.
pyridi —?—aﬁ@f{g #eeo @%gmd Ry y'l)‘jiy Xy oal Ky

ment’s, each -WX-Y-Z is, |ndependent

Pl apsfl herairy “amylplkyByrefets ta @lkyhgubstityipd byl @Jalciquiﬁaﬂgféaﬂad” refers to

I [ |1y substituted

alkyl sugﬁaﬂéfd by 02&’15&1}?%1' An%&é%fya@mlql g%ou?@stﬁeﬁfeiﬁ s sy
&s @8?41 e klgqteroqrﬁalgﬂ r@ﬁt’goéq naﬁ]mls substltuted by heteroaryl and

“hetero(%@l% k%éllé%” refers fo all&yc{; sub'sﬂqt%@ g?ﬂ&&t)é}%loalgﬁ CN, halo, C1 6

6 hal oal’kyl, aryl, heteroaryl, cycloal kyl,

ﬁét@ﬁ@ dyesing afhripsulfanydy’ zefers. o @) suffur goup dlagpe- gne, or more halogen
substitud}fie rh‘%ﬂaﬁ{ ﬁ%ﬂgsuq}an% 3l dBt incRRBY, entaﬂﬁ&%ﬁ@r@'i WoupLHeh %@P@yl

or heteroc are each optional'ly substituted by
As useddieredy, Fragripo” 1 @w@@e al kyl, C2-6 al kenyL C2-6

als Y HereirCiaid 1 R0 OAEIW to aRhMino g SdRlididel by BeLiRVIQauy! .

As used herein, “dialkylamino” refers to an amino group substituted by two alkyl groups.

The compounds described herein can be asymmetric (e.g., having one or more stereocenters).
All stereoisomers, such as enantiomers and diastereomers, are intended unless otherwise indicated.
Compounds of the present invention that contain asymmetrically substituted carbon atoms can be
isolated in optically active or racemic forms. Methods on how to prepare optically active forms from
optically active starting materials are known in the art, such as by resolution of racemic mixtures or
by stereoselective synthesis. Many geometric isomers of olefins, C=N double bonds, and the like can

also be present in the compounds described herein, and all such stable isomers are contemplated in the
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het er ocycl oal kyl , CN, NO2, ORa, SRa, C(O)R b,
C(0)NRRd, C(0)OR a, OC(O Rb, 0C(0)NRR d, NRcRd,

WORDGPOPRI, NRcC(0) OR a, S(O Rb, S(O NRcRd, S(QrCRIDS2006/046309
S(O2NR R . In sonme enbodi nents, each -W-X -Y -Z" is,
presenti md@pemotamtahd/ trarShgeofoatrialidomeys, ofGhk cﬁipdﬂm& ktythe present 1nvention are

t er.oar

desertg B O O ol & T SR PR O SRERepoBerteyom. ) s

[ Meknamdﬁnhdeyuc thiatudes oEcahgoyhds caiNbe &dﬁﬁ)ﬁ(ﬂ IB} an@rof numerous methods
known. i ggéarz] dEKE { i{%?g] l%%%eﬁllncﬁ.\gﬁngacéiﬁaé reaclnks hzaﬁoa,]\éangr O%W}ﬂ resolving

acid thl:h () @JZally detives ®aiiBfoﬁfrin9 d)lrg'mmtetel,d Sﬂldble-l‘éklol%g ¥entd'for fractional
inde en dent.l y

recrystalﬁi1 ati 1, fngar 5 afe, gorr eka&q&? 6pt6ally ﬁctlé/fi ﬁg}% » SYC a%%lﬁ,g and L forms of tartaric
acid, dxandnydtzirtamrﬁcsi d$amzhy1\;%ta1>(é acYc'I ahdels ool mahﬁ\d;d, NCi¢ adidHor t@dvarious

opticallg! gci%)éélcgﬁa}i;‘oasu?fﬁﬁkoxéi)s sy gg ’é-cgmgkwétrl? n@za%d %ﬂ%hmsolving agents

suitablé"Zob fedckotay | arystillydatiort Mﬁ‘éth’tﬁk kbludd %téi‘édi’s%ﬁ&hcaﬂﬁf pure forms of a-
ghterocy(éﬁalkyl wherein said G 6 al ky

methyl nK%lﬂmne q'j( )ﬁ,] yfprms aPy| d1as@93@{n5ré¢a|]<ly | puron é‘qerg}sb a?ﬂ}l}enbl,glycmol

norephéRin8! OHYEHHRA h\kméthylspm@ﬁﬂeo B?dl&lﬁéxiié’tﬁﬁhhin@t egd- dbaymﬁocyaoﬁe&ane and

3 halo, oxo, G -6 alkyl, enyl -6 al kynyl,
thelikecy 4 hal oal kyl , aryl, cycloalkyl het er oaryl ,

Ws&b@&y&'ré&}n&yrhmtugg,cam bafRRd o elfo®PbRR colgﬂl@})%ﬁgd with an

optlcallNReév ) OR %Ngzoé(e@) <13 %@B%y%m?%&e) N%%w?ut@p solvent
composHfidh)car blE?@a%:hmﬂeﬂ b$ eﬁ@skﬂmb Qﬂtilmt S, 1e ZC E~?N I><k Y'-Z" is
al gal KOX
h‘ﬁﬁ%ﬂ%‘ of ﬁ%}w lﬁm?f»f)omcl& A QPRI Tain ] Aepert gy ppsult from
the swdpping ofth klﬁﬁﬂy %onmltlﬁarﬁédjaéenﬂdou‘tﬂé ¥dnd 1636tttk e, concomitant migration

of a prgtg{the” o\iat er heI St 860 é‘flto%%l%llé Vgr]se ! ﬁvg a%xall:?’q(:ri)begc@qtonatmn states

having Hetsene amjikica rforhﬂta&lhﬂ €yt chabd YiExainpleQbtb®dpad faytomers include ketone —
or 3. hal o,. oxo,

subst | tute by. 1, 6. al kyl, C2-6 .
enol pair, gy %/{1 Wﬁ?i‘dan&f Jpo¥in Py R‘S‘)}de éﬂ:@}c ac{é)pél}r% SPgEype — tmine
pairs, ah@taﬁflﬂhalfgﬂns v&hleie&r @6t kanddsyly, twoNr e posidas ofSRaeterocyclic system,

for exaﬁ%&ﬁd%ﬁg&g)lﬁ zﬁﬁ%%?é@gl 419;{ %l%az %ﬁﬁﬁ%,ﬁ' isoindole, and 1H-

and ZPQQ}&))ZBRb Tantbm&fdJorRNRERd be fih egoliBRiv@NTDO lierid@IY Socked into one form by
~X"-Y"-Z" is halo, CN, NO2, OH, Cl-4 al koxy,
apmp“ﬁ? ﬁmﬂgwggikoxy, amino, G 4 alkylamno, C2-8
dieapoyhda ol ke, invefti@l fuyther itude WylideeByhd sdbAtes, 3 lvwkefingg lanhydrous and
Imnﬂd%&&&mngycloalkyl, heteroaryl or heterocycl oal kyl .

Compounds of the invention can also include all isotopes of atoms occurring in the
intermediates or final compounds. Isotopes include those atoms having the same atomic number but
different mass numbers. For example, isotopes of hydrogen include tritium and deuterium.

The phrase "pharmaceutically acceptable" is employed herein to refer to those compounds,
materials, compositions, and/or dosage forms which are, within the scope of sound medical judgment,
suitable for use in contact with the tissues of human beings and animals without excessive toxicity,
irritation, allergic response, or other problem or complication, commensurate with a reasonable
benefit/risk ratio.

The present invention also includes pharmaceutically acceptable salts of the compounds

described herein. As used herein, "pharmaceutically acceptable salis" refers to derivatives of the
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In sonme enbodi nents, Z, Z' and Z" are independently
selected fromH, halo, CN, NO2, OH, G _4 al koxy, C -4
whadoombisoxy, am no, Cl-4 al kyl am no, C2-8 di al RgT/E8100€046309
G- alkyl, C2. alkenyl, C2-6 al kynyl, aryl,
disclos@@/cﬂnqahlkgﬂ Iwhetzet the pacny ompned Beicdifizd b lcotkkink an whehe aéid or base

kyl 6al ken: - | kynyl., .aryl, .
T A IR TR (e
mmerabqntqrgmalablﬁ S&ltsbffﬂ)hilculteﬁduebyuch as 2mines; kAl blOQI‘giﬁlXLQS&th)f abidic residues
al kyn

O T O X B
includefiﬁ@gon&ﬁ{ﬁx,onﬁﬁan-to@(o@)&]f&pf tﬁ@)dﬁ%@%u%ﬂo&ﬁ?g}r §£Xoﬁ@l?2 ggm non-toxic
. . NR n:

inorga; c( O Nﬁﬁg%gf%ﬁ%g&h?%\%&gﬂ %;Fep% %ﬁﬁ%’&%elewgsgﬁmvemmn can be
synthesgzet) dehinniet garent copparnd sviadh tdngaiisny @aid o adidiv endi@y Ml @nventional
chemicn! e RO BT RP S0P Brp Rt B RS e oo forms of
these comppwds dsth of Stblhbomﬂme ratnomn dfate aﬁm«spmteabalsé br whié heiwatel or in an

] Fof N.S9 enbod S

Orgamco%ht%ﬁfz %??Fvae §[qﬁi%on fav ewfgo %371 ?qnag&?é)?se?lﬁ T’ih%% rr%% Sﬁ‘?'l acetate,
ethanolg fpdpriRdanoRSr aRonitil, arR&refﬁ@Bd REB, of RiiitabldRSdts aredfoBR]' inaRe@nington's

Pharma‘%@&rﬂul SE}Q; 06 rhd/ﬁggké yMadE P‘&M@l %18%9 rlg?‘}to'i‘xg oa:%é’s' dﬁw and

sonme fur t odi men
JournalRy Phar: ﬂmall‘lamlcﬂcmﬁe a,&8 (E4ah cadthrd ephéhdeintdryorbded haveiy Y reference in
its entirb4¥ t her enbodl ments, A is cyclohexyl substituted by 1
ty OH. sone enbodi ment s, conpounds of the
ﬂﬂwemsmﬁnnmﬁ@l Hov imgluded odrugd of the rempovindd ieveriles, herein As used
. ¢ erein
herein, : @%mgsg g‘?feptfg (%9 %o&a%@&?n%@d QM&; [ E]félgas%gxe getlve rPtarent (Kug when
adminigteged {oc m)@qhag higedt.t RrodrdgshyanlbeoprefarédHby mwdifeing flunctibvet groups
[ t r r ryl
present ngﬁgopt P%lﬁnlgf llrr)1/ sgchbgtsvl? h@ﬁ ﬁxe%ﬂ&@ca@igxg gr% %Qav%c? 551tger i’ routine
manipulpfisn gt 7, viy, to/Hhe ipetgst cp)mg‘eglm Rradhegs prodsle kompounds wherein hydroxyl,

amino, %Qﬁﬁﬂdﬁ}}lc&t cBBox g&rrcdeﬁ)fto %ng dﬁxap fwﬁetﬂ al mlstered to a
i & oo s

i nventlion are |n gr oups I'n T ang
mamm@p@o%bJﬁ@alClﬁ}iVﬁSntOeﬁﬂ!@d at et hydrexyil.neminoj csnlﬂmdwll,u de cabcm'l group

respecn%lg Ek’aﬁ{pYes'd'f rc}(firlgééthlé&b %QthE N3t i {ﬂﬂecp fohtage?aty%}}%% aﬁ%f benzoate

such ?TOU ps anges. " For exa
denvatlgqskfgf | alcohe] @ﬂ aife @gq:qoyah SYUPA die @et@mpmdv pfithglifhyention. Preparation

and use@'f%@dfﬁ%? isTBCtNd et I?l\fé‘u’chlgﬁd & iha, B4 cﬁ'llégyals Noba ¥ 1@{4’ Systems,"

Vol. 14 of the A.C.S. Symposium Series, and in Bioreversible Carriers in Drug Design, ed. Edward
B. Roche, American Pharmaceutical Association and Pergamon Press, 1987, both of which are hereby

incorporated by reference in their entirety.

Synthesis

The novel compounds of the present invention can be prepared in a variety of ways known to
one skilled in the art of organic synthesis. The compounds of the present invention can be synthesized
using the methods as hereinafter described below, together with synthetic methods known in the art of
synthetic organic chemistry or variations thereon as appreciated by those skilled in the art.

The compounds of this invention can be prepared from readily available starting materials
using the following general methods and procedures. It will be appreciated that where typical or
preferred process conditions (i.e., reaction temperatures, times, mole ratios of reactants, solvents,

pressures, etc.) are given; other process conditions can also be used unless otherwise stated. Optimum
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C6 alkyl. It is further appreciated that certain
features of the invention, which are, for clarity,
weaelemcissed in the context of separate enbodineh@ﬂpsnmﬂmmym
rovi ded Ln conbi phation in a sing

react G SR RRRES 5% ich A CUlE 1B G4 LIPSO btach conditons ca be

determine@ by dr@rRkNUd ﬁlhh@efrﬁby to@ineRbMizhtion pRS&irkded in the

c ext of ngge enbodi ment, can al so be provided
s efisitearioe siiohd hffgincen PR IEHEERORA R 15 i isRle method known in

the aNaFDIOd:XSmp]leﬁlﬁﬁ&act PorinA®ondag $€ Eﬁonﬁcﬁ@@ by kedtrdsebbic lﬂeﬁﬁ%' §46h as nuclear
ituents are d scr s specifical

i ‘
magmthct eﬁ‘%ﬂ‘&‘&“et REGHOSNRN ?Enkﬁr?@ &)k}g Fred EREELOSRAYY aléeCB@%hﬁtometry (e-g-
UV-visitde)f @F waissl @Bcdrobﬁﬁ‘k,waf d)yf &hﬂiﬁat@éraﬁﬂ?e shdhNkd Meh performance liquid
subst tﬁﬁﬁﬁf exanpl R(CR R')n- includes both
"ﬁf?(gaﬂhej d o ﬁrf Piogra ere the structure
CIR—Iep‘afajnoni eﬂ Ckbrﬁpiﬁn@ dah RkoRG tBE Profectidnnghd\Bh#oMsHon of various chemical
t hat .group _are understood to be

ad
groupF Iri]“ %eeg 3?1 é’ﬂ%&"%‘)% %Pé‘}‘ﬁffl , ap thF ﬁ‘éle@{OP lﬁ’é ﬁmrg)qa@dhqt?%g groups
can barebdﬂyldet@gngéd)bbpodeak@led 1n>(h@f1rt Fiteranbisthy oﬁ;ﬁ@te&tl’i}% gﬂﬁlﬁak éb‘h"be found,

o o R JELLDI Lot UL VoL VaRLE 4 s sy e o)

WMkmabMyMQmewghaﬁmbyEHGEMEmmhs@mﬂﬂﬂbered mhere nis an
ring-faqrmn

piL.ca des the nu
at orrseaftﬁ"“\é o eé’f‘%e%ﬁs eécr?’ﬁ‘z herERSEY b% ?a”i‘? o f‘b?‘ﬁ#?‘ﬂ@ Solvelts which
can batreatily isgletted FponexAskillan tm pleroif@'kgmc dyathadis. eSuaimé 8olodnts can be

NOEN Y N T AL N —
tempefafuree atbehield tleyehaoiahk yﬂe cgfri'bkip)ut Aﬁ‘e ,uspkrit@ice ivhicht &8 rhieMrom the
alkkyl" refers to. .a SALUL dro ar ban group which .
sotvere8 8¥ing R80Tl s8 4R G hoflng WA T RGH oG 58 be camied
out injone kalubmt ot lhydturé bﬁmpre&hd'm)dne (sEtfén.t Pegepyling (Of {1@. particular reaction step,

su1tabfé B’%{Qxﬁy *or QP r'Bc S‘Iarrr)ejacp %le%f{pfﬁn %%sebe(:ted g be ﬂt SIUt y! sopentyl,

n dbp emtlgdu)lds @litble tnh&tion lcen beAprepdrédy lfor@xandple, OBthgahd teattidn pathways

andw&ﬁﬁﬁk;ﬁBSﬂgégﬁi 20 afromZ to about 20, from1l to

bout 8, from1 to about 6, from1l

t &omipounds 4f the invemtmm cin bo g@d@mﬂly pﬁ:pm‘ed b}Dﬂleaﬂieﬂmﬂ ouflfaed in Scheme 1.
A reaf,leﬁtr m (ﬁ |[15kay lez?\’}%g! %0 X rugh %s ha?og IiCaC 6?11:6\?’1@} egy atngneaﬁ lé é?r%walt thereof)
ina sug‘ang polh@t/ (orgy, A1) endroptiondbrib dn:—ma;em rof d budal sectbasndiiSopropyl ethyl

- | l.kenyl qr ncl ude et he enyl .

amine £ BBRHE 1R AT e R AL S o R Tk e reacted wit
amine d & te provide agulfinyblirdad cdopokndiySal kenyl group. As used

herein, "alkynyl" refers to an al kyl group havi ng one

or nore carbon-carbon triple bonds. Exanple al kynyl

groups include ethynyl, propynyl, and the Iike. The

term "al kynyl enyl "
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refers to a divalent l|inking al kynyl group. As used
herein, "hal oal kyl" refers to an al kyl group havi ng
W@r®706750br e hal ogen substituents. Exanpl e hal Bei/K§1006/046309
groups include CF3, C2F5, CHF2, Cd 3, CHO 2, C2d 5,
and the like. As used hegxgime1 "aryl” refers to
monocyclic or polycyclic (e.g., having 2, 3 or 4 fused
rings) aromatic hydgo Rbons such as, for exanpl e,
phenyl, napht hyl ,régnt h Snyl, phenant hrenyl, i ndanyl,
i ndenyl, and the Rio . A R/some enbodi ments, aryl
groups have fronm@ng aq%ut 20 car bbby atons. As used
herei n, "cycl oal kyl "o ers to non-ar R cyclic
hydr ocar bons incl udd ng cQclized allgl/ a yl, and
al kynyl groups. Cygl.oal kyL.s9r oups Rin\i ngIRlde nono- or
pol ycycl i gyH{.exg.——hav-hg—=2—8- 0r 4 f‘@p r}i ngs) groups
as wel | as spirocyéefra¥t CRGy- f or mi ng An atons of a
cycl oal kyl drloup can be optional | y"5ubstit@ted by oxo
or sulfido. Exanple cycloal kyl groups include
cycl opropyl, cyclobutwyr, . cyclopentyl, cyclohexyl,
cycl oheptyl, cycl ope R J., cycl ohexenyl,
cycl ohexadi enyl , tlatrienyl, norbornyl,
nor pi nyl, norcarny, ntyl, and the like. Also
included in the defg'hijti on of cycloé&@%b are noieties
that have one or nor® arbmatic rings \-wed (i.e.,
having a bond in cdfmon With) to tAe(cy @élkyl ring,
for exanpl eq denzo pgsdiliertryl deri i %sf
cycl opent apes~~cyctotrexame—amd t he 1qkg. As used
her ei n, "hgszcgaryVP@V%H%ﬁgbto an apofatihc heterocycle
havi ng at |east one heteroatom ring menbef such as
sul fur, oxygen, or nitrogen. Heteroaryl groups include

' | l.i .
FEDSEYEL L1 BRI Sy Bt DERRaE ol e ot

outlined MCKerdget.t DOprotekicdriamatel DA, (Pryris diy laminpy piotecidigngriopp such as tert-

pyrazi nyl , ridazi nyl riazi,nyls, r ' I
byt o) B B v A L ek R Kl bt suh
as tetraﬂ)/c[rbﬁi{]a_n (Q*zq?i; l@d)l}b!w,ed m@mzifnftilun wf ,1-unen<|z-ammtw+bmelne 2-2. The resulting
. enz | az yl, 1.Saxazo raz AT : h
intermegiate, %3 Cﬂa9 |%’e tfeﬁt&gz ff)yﬁ)z’onél/ ’a% %{1 ﬁle%a%(dagvg yr*xef?l%/? lelﬁde to provide the
aldehyd'gﬂm, hRaﬁlOﬂi\)é: aniihmiaﬂ of lﬂi—@wljth an [am(:jlmle MA sandercbaduote in a solvent such as

enzi m dazo . indolinyl, and.t ' 1, SO ot
methang i A GG P47 PGP iyl T b amination
produc26 carenclzbdiihe padniepifabatevech sritvpaipyergsssiumdpalge tq provide

3 t.o about 20 carbon atopgs. 4dn . [ . L.Re
oo o2 S48 SBReR) AL SRS AR ko«
salt. 14, 3 to about 7, or 5to 6 ring-formng atons. In

sonme enbodi nents, the heteroaryl group has 1 to about
4, 1 to about 3, or 1 to 2 heteroatons.

<Y
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As used herein, "heterocycloal kyl" refers to

non-aromati c heterocycles including cyclized al kyl,
wabdogiyisp4 and al kynyl groups where one or nor eP@f/US1066/046309

ring-formng carbon atons is replaced by a heteroatom

such as an O N, or S atonScha®ee} ocycl oal kyl groups

i ncl ude monocyclic and polycyclic (e. having 2, 3

1. O3, CHCI
|n| 3 22>

|soxazo ; |soth| zol i di'ny 2. Me,S
pyRizoki di nyl , oxazol | di2n?y| N thi azdti dRRy!
i mdazelidinyl, and the |ike. Rlngiﬁnrﬁ%g car bon
atons and heteroatons of a heterocycl oal kyl group can
be optionally substituted by oxo or sulfide Al so
| NRbwded in the definition of h RE Btycl oal kyl are

Rimi &4 ¢s bb@ngt;W one or mor&afoNat]c €008, THys ed
RO £ bmgHgmcgonnﬁn ] a HPridgBr
et & H _——

f. naph mi dyl erivatives afiF
Pmrﬁet ocy®'es. In sgﬁgtgnbodﬂjtnts he R

het ergacycl oal kyl group has fromR® t @@about 20 carbon
atons, 4and in further enbodi nents frggn about 3 to

about %O carbon atons. In some enbodi nents, the

het erocycl oal kyl group contains 3 to about 14,
about 14, 3 t/gsabowy 7, or 5 to 6 ring- forn1%g
In sone erdfodi kents th? het er ocycl oal kyl
to about R4; , or 1 to 2 hetero
sone enbodi , het er otY¥éiCbal kyl group ﬁ
0 to 3 doubl®. or R e bonds. In some enbodine
t he hetéTchcl | kyh1 group contains O to 2 doub
triple bondsgéAs used herein, "halo" or "hal ogdii" Re

i ncl udes fluoroR chloro, brono, and iodo. As use g
herein, "al koxy$? refers to an -Oal kyl group. Exanple
al koxy groups include nethoxy, ethoxy, propoxy (e.g.,

nApsreﬁpsoe)(fyanﬁﬁgs 6%91‘319@ gwaa’n e };}Egape)&yacc&@ﬁ tt %he }irgfedulAsbuthned in

used here, hal oal oxy refers to an -

‘Schenggr b (Tpseatpgnt ef Bapbretepiad ethylastey 3drithn base @@ﬂi@s hﬂsurm disgppropyl amide

(LDAB‘I & f%lvr}em%é?zgﬁx%rﬂ? %rswv@lﬁ%uclf &f et Ehgfura%' ﬁﬁ&v@fdlol%r yddltlo‘ﬁrbf 1-bromo-3- |

exa eteroaryloxy is pyr| }
methyl-@)b@ﬁ:yq ¢agiregult _uym)e}me e rdedhithcpr bq:]treatqglrvylﬂmzhw fbllp@fdéqygeductlon

with ﬂl&hﬁl Hidlde 34! ?ﬁ)tvldta Yhe Qldgxrdé Blé"l Mcm@ya‘ﬁ} gﬁﬁoh Yrag |§yx1/1th Tn amine 3-4

r ef ers to a substi fute
(where, Q)| ial 4 S@ﬁ@ufsd jog upEstithted pclopdii m@r@qmloalkyl or heteroaryl) can be

conduﬁllaie L&rqa rs%/llvalt K¥lch BETRLRbO Al Kk S&'b%ﬂhcﬁﬁg e&exgy such as sodium
eteroar
tnacetoxyborohydr}/de The resulting intermediate 3-5 can be cyclized in the presence of a base such

as isopropylmagnesium bromide to provide the lactam 3-6 which upon acidic cleavage of the Boc

group yields the desired piperidine 3-7 as a HCI salt.
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"heterocycl oal kyl al kyl" refers to al kyl substituted by
het erocycl oal kyl . As used herein, "hal osul fanyl™
WO efoene7svo a sul fur group having one or nore hedDYs2006/046309
substituents. Exanpl e hal osul fanyl gr oups i ncl ude
pent ahal osul fanyl groups sseclkentss SF5. used her ei n,
"am no" dofcerSq.to NH2- As used her(ggag aI Kyl am no"
By

reffersyto an aﬁfh&DéFHﬁp subs Cdh al Kk, CH,CI
ge As used hen M&Wf ers I g 2 -

anino group substitu e y two al kyl groups. The
conpouan descri bed herein can be asymetric (e.g.
havi ng one or nore stereocenters). A4 stere0|soners,
such as _enantioners and di astereoners, are intended

unl 8?98\?’3&% e iNaBHQAckd. ﬁ@@Cbz‘Cl-t; he ipragsent
mamen i on at cont ri NS St
carbon atons can bl'?i\'sglatg%E optlcélly act i"VE or

racem c fornms. Methodst on how to prepare optically
active ¥drns fromoptically active stsarti ng material s
are known in the art, such as resol ution of racemc
m xt uresyoft by st er eosel ectiy Hd'hesi s. Many
gegnetric | soner ¢ NfiCiol ef ins, N-doubl e bonds, and
Bood. L keocan al so be pre I n@he conpounds
descri bed, herein, and all such staste isoners are
contenpléi%d in thepresent'TﬁWentlon C s and trans
geonetrlc i soners of the compounds of the present
nventjon are described and may be isolated as
mA‘%E elys 2 seishef amiges afsfogmfiaMtled 3Asbemrtieqrépar cording to the
5  procedine 90flidéd iaBcRdmeracem ¢ m xtures of conpounds can be
carried out by any of numerous nethods known in the
art. An exanple method iS¢h¢melds fractiona

recrystal Li CDQOHﬂﬁgng %Aﬁﬁkral resol ving acid which

is an og icdlly active forg APeClLIHg .
Sui t abPeN ol vi ng ageatsnigL\frag%éégggév/\CI
recrystallization nethods are Cl orex le, optically

active acids,ggych as the D and L formga9f tartaric
aci d, diacetyltartaric aci d, dibenzoyltartaric acid,
mandel i cxacd dyysrel i ¢ acid, lactic acid or the various
opti cal | actlve Canphﬁi;#%/“‘Hd}&CIdgpﬂuﬁh as

b- canphor I C er ~N-agol

sui tabl e ?6r actﬁ%ﬁ crystdtlizatio Hﬁethods

i ncl ude ste@%élsonerlcally pure fornms of a-

nmet hyl benzyl am ne (e.g., S3d R fopns, or

di astereonerically pure forns), 2-phen
nor ephedr iQeg, wﬂhedrineN N- net hyl ep ri NeQ'
cyclohex‘la gl am ne_ 351 gpi nocycl ane, and the
| i ke. Bod ti®n of racemc m xt ufés-canCal so be
carried out by elution on a colhmfh packed with an
optically acBAse resol ving agent (e.Q.3a-7

di ni trobenzoyl phenyl gl yci ne). Suitable elution sol vent

A series of piperidine derivatives 4-4 can be prepared by the methods outlined in Scheme 4.
Compound 4-1 can be readily converted to the spirohydantoin 4-2 under Bucherer-Bergs conditions,
using, e.g., ammonium carbonate and either sodium cyanide or potassium cyanide in aqueous ethanol.
Alkylation of compound 4-2 with one equivalent of alkyl halide QX (X is a leaving group such as
halo) in the presence of potassium carbonate in N,N-dimethylformamide (DMF), followed by a

. . 3c . .
second alkylation with R**X (X is a leaving group such as halo) in the presence of sodium hydride in

27



conposition can be determ ned by one skilled in the
art. Conpounds of the invention also include al
wo auwvoemsnd ¢ fornms. Tautomeric fornms result froP@T/082006/046309
D swappi ng of a single bond with an adjacent double bond
MF ipgRyaden @rsulbitifuted; iydantoin dcwivhiohtupmi guidit iclsavagé ofithe Bat @roup yields the
desirell pienBRE H&ivh@¥dMB4.1 NCl ude prototropic tautoners which
are isoneric protonation states having the sane
enpirical formula and t ot aScheeerdge. Exanpl e
prototropic tautonmers include ketope - enol pairs,
amde - jadpc acid pairs, lactam - impairs, amde
- imdi¢ adid pleeN (Nenedi ne -i m pé&&§, and annul ar
f or msBkM a Pr OE@miGaN OCCUBYent fr nore positions
of a heterocyclic system for exanple, IH and
3Himdazole, IH, 24 and 44 1,2,4-triazole, IH and
2H isoimdol e, and | Hand 2H pyrazol e2 Tautoneric forns
can be in equilibriumor sterically |ocked into one
form by appropriate subst® utjgon. Conpounds
I nvent i omxf kycoemri ncl ud r at esnaiagl sol

wel | as-ﬁaﬁydrcus—aﬂd on-Jsqf vatredt—orms. [Conpolinds of
the i nvEfRt roleRA al SeNioc] gde al | i soto f Reet OnB

occurring in the intermediates or final coppgunds.

| sot opes include those atons having the sane atomc

nunber but different massthunbers. For exanpl é4

i sot opes of hydrogen include tritiumand deuterium

The, phrase "pharmaceutically acceptable” is enpl oyed
r’%éﬁ%?‘ﬂl e CP%I?%% alignativelz dreaigiepofisdempermddr ¥ witlsan alkyl amine R*NH,

and sEIPAFhtidOBE pARMEOn HRFIAGE Hy@kiin Véﬁh&‘el?ivé”ﬁ. %t‘eﬁ%hﬁl substituted
e or se

the_sco of .sound nedical judgnent, suita
hydantlow.s éiﬁ‘rfﬁgg? obtaing(d b(ymgugl}n.gg%]goug?is 51%1 With .a@ elion)g‘g'(.: boyohic acid or aromatic
halide &3 Mf@heeidM Hdd Q8! tan @XERRS \beoub O%l'liglt) :isy optlohhllyt QIb:stﬂﬂteg ib [one or more

.allergicr onse, or other problemor conplica
S“bsm‘ée&Fﬁwsé‘ﬁ%&Sr %}E@D Wi '?*ﬁ Prsquga elotiiabise Heidisfdaaragesit theaBdoogroufhgelds the
desiredyrigsitie derve@iiid 5-@n al so i ncl udes pharnmaceutical ly

acceptabl e salts of the conpounds described herein. As
used herein, "pharnaceutiégﬁﬂye%cceptable salts"
refers to derivatives of thedisclosed gonpounds
wherei n the parent Qpnpognd%is nodi fie converting
an existing acifd o o if's g of orm
Exanpl es of pidiweceut i EQHIHO accepe sal ts include,
but are not Iimted to, mneral or organic acid salts
of basic residues such as am nes; alkali or organic
salts of acidic rPdsi dues such as carboxyti ¢ acids; and
the |ike. The pharmaceutically acceptable salts of the
present in J4on include the conventional non-toxic
salts of th@g%arent conpoyng-Heor med, for ex hewﬁfrom

non-toxic 53 X S0 _4NHo =0
“BocN ) TN iy
Pd catalyst 0C R3¢ R3¢
X' = B(OH), or halide
H-Cl
5-4 5-5

In a further alternative route, piperidine derivatives 6-6 can be prepared by the method
outlined in Scheme 6. A carbobenzyloxy (Cbz) protected amino acid 6-1 can be coupled to an amine
Q-NH, using a coupling agent such as benzotriazol-l-yloxy)tris(dimethylamino)—phosphonium

hexafluorophosphate (BOP) to provide an amide 6-2 which, in turn, can be hydrogenated under Pd
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i norgani c or organic acids. The pharmaceutically
acceptabl e salts of the present invention can be
wawhesized fromthe parent conmpound whi ch coPCHUSE0E046309
basic or acidic noiety by conventional cheni ca
catalysmbtyhﬂ&i Sompon®6-3| ICpmpEuHaNe-3 adnl % tRald Feh i@y EId6koRYmate and a base

such as gx%%}gyb N Itle\l;]dent ﬁﬁeﬁé ?(g :cd olstﬁé;ﬁef ?182 3 n%ﬁ ? Jnggijg{en?s] Zhe hydantoin 6-4. N-
alkylatip Df R hiy@in@iD6a evitAIR*aC CdisiaNeavaly @Foup kudhns ABloPE@3MIE compounds of

formul s A i B e B 6 e Ay FomAPARd o hanol

i sopropanol, or acetonitrile are preferred. Lists of
suitable salts are found in Re ngton's Pharmaceutica
Sci ences, 17th ed., Mack ﬁﬁ%‘?“i‘n%n ng Company, Easton,
Pa. o 1985, p. 1418 and JourQaI of Pharnacgutlcal

B ﬁeeﬁ 66@[! (1227? |t§ﬁe0deM” ch |s | }porc?é(ggljm

ntion aPeB i mginudes Bi%Bar ugs ofaa hﬁéudﬂ@afﬂhcb
descri bed herein. As used herein, "prodrugs" refer to
any coval ently bonded carriers whi ch rel ease the
actiese parent drug whem-2adm nistered to aésanmal i an
subj ect. Prodrugs can be prepared by nodifying

fukgtiomal groups presen |nx1he conpounds i eh a
t the,nodificat] %> cl gavgd. el N4
F outNTe ' jon N~ ©
Bochsqapdinds. N4, @arugsBIc dﬁ%conpounds mhgw in g

hydr oxyl, am no, sul fhydryl, or carboxyl groups are

bonded to any group that, when adninisterel~€o a

manmed | an subj ect, cl eavessto forma free hydresyl ,

am no, sulfhydryl, or carboxyl group respectively.

Exanpl es of prodrugs include, but are not limted to,
Methosscet ate, formate and benzoate derivatives of alcohm

and am ne functlonal groups in the conpounds of th .

| CRAERRERSRL the EyERtaR cah meddalg A E Y ?frldg%égé T ten modulate” i
meant @IrEBLS 9L dblht@ td incida s QbcréidackvitySb i leRzymePr Qe siditgE, &$npounds of

Novel Delivery Systens," Vol. 14 of the A C S.
the inveigp 63 hgrsegep m@@od%@fdnqqﬂlas%} WS by cantegiing ftheregzynpe with any one
or morQBf‘@le PeSipouds &dconggée%rg d%cnﬁ@?ﬁb?em Aiﬁ%ohféaeﬂlbodlme%ts 807ompounds of

har maceuti cal AsSoci ati on and Per ganon Press

the preﬁf@t mveftioptepc et ap ébipdtowny 1il %@Dbdnémréﬁr blyqu@fl@ﬁ% tleecompounds of

the mvérl?lgh e@ds&cﬁt%%od%%ﬂ:t é@ﬁg{gﬁof-ng%y El an 119&]9181&'&1 ne% ]p} diulatlon of
Fesent i nvention can ina va

the enzmobmadnmmstnen%mbdeg Ambie o ¢oanoumtcg”a]m mve&gmzt hesi s

T’ﬂl% q%%%o%géonoﬁﬂhgﬁégﬁg%ﬁg%édg % ﬁ'&x ok Ct 0(91\/ sion of cortjsone to

synthesi z 0dS as herel gescry 68
cortisolgielagell, drdujetitves thwptoldu(gipn toh edrtispl et d:uiidwhkm (gwn/ersmntth er production
of cortlgorltis 191(f3d1ated at least in part, by 11BHSD1 activity. Methods of measuring conversion rates
of cortisone to cortisol and vice versa, as well as methods for measuring levels of cortisone and
cortisol in cells, are routine in the art.

The present invention further provides methods of increasing insulin sensitivity of a cell by
contacting the cell with a compound of the invention. Methods of measuring insulin sensitivity are
routine in the art.

The present invention further provides methods of treating disease associated with activity or
expression, including abnormal activity and overexpression, of 11BHSDI1 in an individual (e.g.,

patient) by administering to the individual in need of such treatment a therapeutically effective
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synthetic organic chem stry or variations thereon as

appreci ated by those skilled in the art. The conpounds
wW@Roork604 nvent i on can be prepared from readi | BCT/US2006/046309

avai |l abl e starting materials using the foll ow ng

amounf) 8Nédsalof fefﬁioh@ﬂb‘&ld&ﬁdh@ pesad urvel&gml dr avgiﬂaim&eutﬁap&oﬂ@o@tl@d thereof.
rre SS, condal

Exampi (? %aé’e\:@ ?%’;8% élhsﬁaéF é{lﬁﬁ){ §0r Gop gn t p dirge yt : ogg?ctly linked to

expres§iGAGL RAVIS; ofSBE VEHIS or RICERSUT S 11FHID 1) asfctitcdi HRRse @h BRS include
process_conditions can_al so be used unl ess ot herw se

any disggsgy fgprdepgt soRikiPL Bt 528 Be BEMentad HRZioRISH ouguedfyipedulsiing enzyme
actmt)partl cul ar reactants or solvent used, but such
condi tions can be determ ned by one skllled in the art

bxapples i el lEFBPhiassasinteth diseeseeinglude obesify, fipbsisss glagose intolerance,

insulind eréé%s&dn@@ d ﬂ}?érﬁlg@enﬁﬁm Jﬁ?erc‘fggl@fots@r el pBEGAOA nlg,'rptex‘ﬁpﬁ%la cognitive
sui tab known in the art. For exanple, product

impaiep ity <G GG, B pgeragsiion)s e coriiaysoular disorders
osteop&b‘s(fsh a@cﬁnﬁ%’r&l@?{ Y teia?n 5 3P f‘l lsa‘g?o%fa{eg%%gg){s 1§lau&' metabolic

or 13C spectrosco spectrophot onet r
syndro(ng, @ronaty\/h@rtsdltﬂa@) type 2 d:a@gsssb@gtcpmﬁ@@m% a@roggy excess (hirsutism,

r
menstr&éq %dggr ﬁsg: %P_%ﬁé?§ ?ij ﬁﬁ{c C rOCI)41 FTéB?g: g?’a phy.
Pi\%‘t‘ﬁﬁ d Berbiayt @feﬁéomﬂfi mg@@nt@ﬁefpmw @l og]é thahie ipyit.ctvive9r in vivo. In

some eﬁfﬂgdlﬁg@lpcg %B%Q 'izz'v9 @elpéa e ?)ér@ Hfa EJQ@J@aﬁl eQ 19&1%0m Jrh&rg such as a
pr ot ect ion and ep otectl1 on, e sel ectl

mammglp gﬁ e eabedigents eantin wio gelbeasde @gﬁll e qeg &dlfuyrgs In some embodnnents,
an in vEEE&I i§h Qﬁghﬁﬂg A &é‘ab stnQAcH R aliln A1t -1n IRe &mn%fsy th@ell is an

protecting groups can be found, for exanple, in
adipocytp,@arcreasie cgll, a hemasyiect neveon@ren peulirgeltr gani c

SNNsBE R rSin, tggterrxllz-dcontaé%lg eﬁéfeigé SR BringPtbget Ml f Hldic§ted mﬁletles in an

[ ncorporated her el n y reference Ihits entiret Y.
in vitrg g¢Rtspt OnGN df vinesyprc el essaniplscdobleetingetled AP lbenzyme with a

compo&ﬂircff tl’?e %1&101’1 chﬁlﬁ S tﬁ%gﬁlﬁg réfﬁﬁ%% . ;%?Jn& %Pth@ ?)rers«%@%vle%lon to an

select ed y one o organ
individgal ritr lpeiéns,. suSuias atiiumas,dlavmlgtléBHSDl b@ welbsg, a”nrt cmnlpys introducing a
compo%lﬁir})rf %%t 1&61}[6&13 83” n{to a $ab rles ct:o% alt rr1] 3.0¢ {u a% ﬁra 1'31%8 ef{r%rj e?%%rﬁ{r] oensgo‘n aining the
113HShheedyrdehe react | ons ar e car ri ed out i.e.

RS RS SR 1SS T D5 BER: St o oy i

includihe mpanatsy preferdbl g mie) rdt€ atlicr @cdea@Nrabbitss dogs, edls,oawting, Rattle, sheep,
ture of nore than one sol vent.

horses, Iﬂéﬁlgﬁagl hi dtrﬁosltﬁrgfeﬁ%’f Y¥GP%r reaction step, suitable

séd wsed herefnpthe phiaae ‘fthﬂhﬁeﬂiﬂcaﬂg afftdtionamdieyy’ eéms toethe amount of active
compouned oerCth%%nac%:rolrecalge? n‘ﬁ,p{}lxat amc{s ﬁ}beh?lﬁlgglggnt nolgdhmlba %\%%ri/sg tléaﬁ ds being
sought tle (ahmuq;wsteﬂe&mnalbmdwblaklmhuﬁmﬁmomradearcrhér tvéterinanee miedzal doctor
or othersaﬁlman %EIQE mCiudé(s DL S %gr%%f Q% fglg\e?vinré?t hod outlined in

(1) preventing the disease; for example, preventing a disease, condition or disorder in an
individual who may be predisposed to the disease, condition or disorder but does not yet experience or
display the pathology or symptomatology of the disease;

(2) inhibiting the disease; for example, inhibiting a disease, condition or disorder in an
individual who is experiencing or displaying the pathology or symptomatology of the disease,
condition or disorder (i.e., arresting further development of the pathology and/or symptomatology);

and

30



10

15

20

25

30

35

A reagent 1-1 (X is a |leaving group such as hal o) can

be reacted with an amne 1-2 (or a salt thereof) in a
wa@iovalised sol vent (e.g., CH2C 2) and opti onal | BCT/NS100€046309

presence of a base such as diisopropyl ethyl amne to

pr(é)/atd«ﬂiot'dtiﬂg desiiseadd; for extingle, Am3liorAmg armsemnninemoﬂ or dlsorder in an

SO SOARELH o iR BBl & SR ok B2 e
condlsm orelisogkr @ pi, reveyiag yHe pathblogsandfor ipiath&oldgyd. can be
prepared according to the procedure outlined in Schene

2. N-protected amne 2-1 (Prot is an am no protecting
Pharfgzra@waéﬂarmlaaomsemdl&als*qgleWx}ym:sar bonyl (Boc)) can be

;r\gg%n\e/e rﬁ%}éﬁ ce:llg]p %ceﬁtlijc%ﬂ y%‘? S %ﬁas(oltﬁ'% 1%%%3£%§;jngnistered in
the forndeft phannagéuticalbafommmﬁensn Ehdyy lcoRpdnitioan ear? b@ pre'ﬂ)'hled in a manner well
knowﬁ %?‘ Hr{ t hglgnac ttl%glgarﬁd 5}?416 Zleei:j"a alIrl]ls be g)ré eata\téan&y\ém ralétei ngpendmg upon

en re uce
Whethat Idedl pdeys@mit. trdkmebmcisidedred amchtq:ton am anfa t@béltmmtddh Aqlmigistiakien may be

toplcag Ilﬁ%l&(ﬁﬂ% gpglth%ﬁﬁg lﬂﬁé g(ﬂ?m{] trz%ﬁ)% c|> %1619(%13 Aebraads {Teluﬁlmg 1ntranasgl vaginal

and recfall ddelﬁryx;pbbn@iaw[mgd dy idHabtion bxemaxfﬂammocﬁ poWeﬁ)s:imCatercﬁel@, including
by neﬁﬁi@el? ﬁltrg %héa% qﬁ{rangsat Q@ldg‘énglse%ng(frans%f %gb?(i‘?]l ar, of orgl % R?rgnte}ral Methods

i Sopf opy rmgn’e5| um I ovi
for oquiir celivmo wana dictiide t@l@é\aélgmlsuﬁtlcmheyedmpg): tsumomumdtxdsl phﬁ)cular or
1ntravgl%§1'1 ggbo 'Z% Hl%rogwfc%ogﬁ%galf_gl Bastﬁaetérr é)§§}?$hn%§18 dBsefts £ gglfalgt%aéed in the
COHJmpHﬁMde dap ePayerttériln edmimsira@oh eméu(Es intreanoesnt mtrﬁarﬂanai subcutaneous,
ted base .such as it hi
1ntrap§‘§t8 Seggrcgpyrﬁltamﬁ cgﬁa? %&ﬁor} &A tnﬁ'uiae r‘rper tracranila e.g., it ithecal or
intraventigpuéant adgupidiragion. ﬁ’eltentahydhrumsltreemn ol Heonaie flayn dch:hutg]a)lwlus dose, or
may bgffol' exg{ng %cﬁgltl %ﬁfulg“&) $@§p {1 %{ageglﬁc;}l cﬁﬂ%osmons and formulations

i nterne can
for tOPleallaéWtf@ymr @dﬂ@l@lﬂdm tihsdprmak patgHes, st Ibidongr @wdntse gels, drops,

suppo&ﬁ?ie@'s%%%}’%cﬁ and 5@&9& tdo\ﬁ@enﬁgﬁé‘rgﬁa!ng ?Irlc&?’ca?né% ta&he%us powder or

oily baggs db@@ﬂftfmnédh%@l@ln@%(lbkwcem@tté desipble.oal kyl or
hqthﬁr ﬁ’i@&ﬁﬁloﬂ a@@nmpﬁd&sog%u éc%ﬁhc'af] C Ebgitl\éﬁpkvh%cﬂcg)n%‘f’n as the active

met hanol and wit cl ng agen sucn as Sso
ingredjquf, @é@?bwy@cﬁfdh%/mmendsﬂféh@r igwention phyve it eqrathtiat evit-de or more
phamﬁ&ﬂtl&ﬁy Cé(:@é bARd cérHex% h h B{gﬁﬁg ntﬁg me%:ltp CorSHE hin@e%go% the active
om ov

I sopr opyl magnesn um br | act am
ingredig} éshiyRipally raicsed with shesoinigat, dflutt:ch by B@@xgplemmryqnelbsbg withén such a

carrlerdlﬁsthJ %ﬁn Q? 85 4 é)ghle% § CZ s@l% Qc gé’?l (%: o%ﬁéi]% %}‘ A“’%ACI% tI% excipient

Al'ternatively, a series of am’ e formu
servesa a filpeph iy@an e asalic deraicobd.oir tiguid enatenal, Wthh acts as a vehicle, carrier or

medium for the active ingredient. Thus, the compositions can be in the form of tablets, pills, powders,

lozenges, sachets, cachets, elixirs, suspensions, emulsions, solutions, syrups, aerosols (as a solid or in
a liquid medium), ointments containing, for example, up to 10 % by weight of the active compound,
soft and hard gelatin capsules, suppositories, sterile injectable solutions, and sterile packaged
powders.

In preparing a formulation, the active compound can be milled to provide the appropriate
particle size prior to combining with the other ingredients. If the active compound is substantially
insoluble, it can be milled to a particle size of less than 200 mesh. If the active compound is
substantially water soluble, the particle size can be adjusted by milling to provide a substantially

uniform distribution in the formulation, e.g. about 40 mesh.
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procedure outlined in Scheme 3A. Schenme 3A 3A-1 3A-2

3A-4 3A-5 3A-6 3A-7 A series of piperidine derivatives
wa200706050be prepared by the methods outlined | PCBUN®I®046309

4. Conmpound 4-1 can be readily converted to the

S$Hlﬁe0é3c&iﬁ£§m oF Buitdble eiddfiﬁﬁ@ﬂits Blerle naefosaeiegﬁose cse@k'bﬁei @d1Bitol, mannitol,

usi ng ., anmmoni ar boggate and eit E’ﬁ‘g n] i
Stamheé’y &mﬂd eacﬁﬁ‘a’pﬁflﬂg@l & S(P Ui FBIRPSa dTReHRE etﬂ’? y calcium silicate,
mlcrocAJsdauinatcbmosefp&wmmyﬁdhdonz M 1118se) Rate By hipa iNinetBfl cellulose The

¥ hal.i.d eaV|n royp su h as hal o)

fonnul:lttﬁ)g ﬁiuésa@m%%na y i 1{ Sél} a@%rﬁ {SHCh ps ta ¢, magnesium stearate and
mmeral\bledttﬂigth}ﬁksf &Eﬂﬁf?n%n?(@hdﬁ&ndnfg@lg&@m&s&ymgag‘eﬁ&ﬁﬁkdl as methyl- and
lon Wt is eavi n suc
Pfopyﬂry&f%y PHORRS SB?%@EW@ i VB AT O CHERE BP0 e igvention

can be &oﬁih&lh&tdl sblhtse&pﬁyﬂalqﬁﬁk Nuéaided MiebRedRAseaTItEH Sctive ingredient after
eavagﬁ of. the Boc roup cw el ds the desired

admlmﬁfaag? tigeoy POy e progeduggs kpowr WL et 4.2 1. QX
W@Nﬁtléﬂd daelbe Fornkiios, inNathiDW¥bsage farm4cé?¢h4104ag63:ontammg from

st S oSS Sy SRR LB o3 T8 e o

"unit A6 fodk@s"Craflrsab @Hysitﬁlly?lﬂlsc&btkjdhlai safladny skaniitedyrilochged foahudh subjects
and Oﬂgi)t%.gﬂ’?@ ol O L i rﬂ%}l{tg@%%ggﬁrl 1%%5‘ tﬂg%n?}hofa%n\é«? Bﬁ%{liﬂ calculated to
produc®the dadired &iétdﬂelﬁfc effecd A his6cidtvhivdid aSuidablebemeicsutidaltex¢igiedn

hﬁg%%ﬁ%ﬁ%pg&gﬁﬁg? %g\hﬁgeﬁ?%esog%g%\!vigg g('éﬁéié@,ﬁ%#g%%g'(l Esuhéemgraﬁ)y administered
in a pM]ﬁS@ﬂ@c&lI@feﬂéﬁivalamhnt. Acwil Be ahdéastage hokevel) ahfBothe gmouge of the
compoXnd acglally Q mlggtse}efi%qll B'sd%% i)g idgil;eenncljn%[ilby %tplhysemlasn gccorsdﬁlrtlgetrg'%hesr’elevant
circumstances, including the condition to be treated, the chosen route of administration, the actual
compound administered, the age, weight, and response of the individual patient, the severity of the
patient's symptoms, and the like.

For preparing solid compositions such as tablets, the principal active ingredient is mixed with
a pharmaceutical excipient to form a solid preformulation composition containing a homogeneous
mixture of a compound of the present invention. When referring to these preformulation compositions
as homogeneous, the active ingredient is typically dispersed evenly throughout the composition so
that the composition can be readily subdivided into equally effective unit dosage forms such as
tablets, pills and capsules. This solid preformulation is then subdivided into unit dosage forms of the
type described above containing from, for example, 0.1 to about 500 mg of the active ingredient of the
present invention.

The tablets or pills of the present invention can be coated or otherwise compounded to

~ provide a dosage form affording the advantage of prolonged action. For example, the tablet or pill can

comprise an inner dosage and an outer dosage component, the latter being in the form of an envelope
over the former. The two components can be separated by an enteric layer which serves to resist
disintegration in the stomach and permit the inner component to pass intact into the duodenum or to
be delayed in release. A variety of materials can be used for such enteric layers or coatings, such
materials including a number of polymeric acids and mixtures of polymeric acids with such materials
as shellac, cetyl alcohol, and cellulose acetate.

The liquid forms in which the compounds and compositions of the present invention can be

incorporated for administration orally or by injection include aqueous solutions, suitably flavored

32



10

15

20

25

30

35

B5-152Hd 5-45-51na further alternative route,

pi peri dine derivatives 6-6 can be prepared by the
woredohoerseut | i ned in Scheme 6. A car bobenzyl oxyP(TZD&)006/046309
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liquid @frﬁbmﬁcdn[po@m ni’aytc@nt@ﬁrmit@l@hbﬁﬁcédtiﬂﬂlyfdc@@wbl% oxbigicht adescribed

N e T A T
for locMiog Eﬁteﬁﬁﬂmﬁdﬂ d‘fém@f)snﬁdhl’s mﬂ e Rbilized By GHcOf Gleft @y@gexr abfilidel @olutions
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masks itéﬁ( ecﬁt in@AnGan FoRiive ptessude bicwthing dchine] SEHA, suspbidng bpowder
nt to refﬁr to an abil.i,t

compogfio e BS P EEFIGITY oY "HG A r?ngeﬁc%‘a?la‘?eﬂfé?ﬁ}he forblafon in on

appropGiggRRbkeES of the |nvent| on can be used in nethods of
dul ati ng. 1| D b e enz
bl bt sSppobar ot ST St PRI et fFEps veon
what dti%EIQIa&mhhstarém&le@Hﬁﬁﬁﬁ deKHaﬂmnﬁs’mmu sk appropindaxiy @ siempy, the state
nvent.i on can fact as _i.nhi bi.tor

of the Rl St TBABOLT RS- B ABIIL: WP b PR pprpomposivons
can be Q&:ﬁmﬁ&addﬁted ph@enﬂ@lgdaﬂ?hﬁfeﬁﬁg frvmta)dls(&ﬁse]ﬁ. biHShbunt sufficient to cure or at
i ndi vi ee nodul
east byl AR e P BRI b DR A B T g By gpend on
the disk4d¥ eorditivm. beiﬂg&reﬁfe& S Micllian b Mitel jodgnint dhibe apenditigddisician depending
won SEEHBE o8 LBl 1525.05, SRS o 0 S001LARHSH P i
and thQiket i sol in a cell, where conver sion to or production
rtisaol is St ar I .
%CO%%?SF{?P? ﬁd‘%?t%‘g o?‘ I?’?Eﬁ Igu?a]nn g°co g 0 néh’gr Eo?ﬁgn o%r Sparmaceutical

compositions described above. These compositions can be sterilized by conventional sterilization

techniques, or may be sterile filtered. Aqueous solutions can be packaged for use as is, or lyophilized,
the Iyophilized preparation being combined with a sterile aqueous carrier prior to administration. The
pH of the compound preparations typically will be between 3 and 11, more preferably from 5 to 9 and
most preferably from 7 to 8. It will be understood that use of certain of the foregoing excipients,
carriers, or stabilizers will result in the formation of pharmaceutical salts.

The therapeutic dosage of the compounds of tlie present invention can vary according to, for
example, the particular use for which the treatment is made, the manner of administration of the
compound, the health and condition of the patient, and the judgment of the prescribing physician. The
proportion or concentration of a compound of the invention in a pharmaceutical composition can vary
depending upon a number of factors including dosage, chemical characteristics (e.g., hydrophobicity),
and the route of administration. For example, the compounds of the invention can be provided in an
aqueous physiological buffer solution conta%ining about 0.1 to about 10% w/v of the compound for
parenteral administration. Some typical dose ranges are from about 1 ng/kg to about 1 g/kg of body
weight per day. In some embodiments, the dose range is from about 0.01 mg/kg to about 100 mg/kg
of body weight per day. The dosage is likely to depend on such variables as the type and extent of

progression of the disease or disorder, the overall health status of the particular patient, the relative
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of cortisone to Cortisol and vice versa, as well as
nmet hods for neasuring |levels of cortisone and Corti sol

WO p00ceb1584 are routine in the art. The presentPCT/US2006/046309
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15N lsbP@@S)SO Aﬁ 3553 9‘%1“‘% 75ﬁr 7¢1§}e77]§16 ﬁsz 4-ie]IZSII d 811”%%6 rad10nucl1de that is
réefef to a céll haf IfinNvitro ek VIVO or
incorppiated dmghegimerd |rmrtabe,=lecamlm)ouvdsmllabbdmdmrthb epqm:ﬁctapmlicaaon of that
radlo-ltabééd" @onﬁﬂﬂ% e I%)fccxamhlef "fé}”);zan;Qr@@e'ﬁ'co? rﬂib?éﬂﬁg aﬁ& comp%rltlon assays,

I n Some enbo ment s, tro ¢
Compo@éqlﬁ thiitnn@meﬂtﬁt BufG ¢ uvBe. 251 n13§o3?&oembe¢nmﬁvé>p ngost useful.  For radio-
[ s 189 1@y bVvisRgsgd N7e
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fj?é*’”g?ée Blbme AbdBRthuNGE Byt 1 Sl RO AU onsigting of
G *8and nBrw tro systemor an in vivo syst em For
Mmleeembogl% tlt@%é Tb@éle& Q&nﬂouh smél‘ﬁg }%r 1Y) en%ﬁ Fo tin a fluorescent
conpound of the 1 nvention i nc es e admnistration
label. of a conpound of the present invention to an

Synthetic methods for incorporating radio-isotopes and fluorescent labels into organic

compounds are well known in the art.

A labeled compound of the invention (radio-labeled, fluorescent-labeled, etc.) can be used in
a screening assay to identify/evaluate compounds. For example, a newly synthesized or identified
compound (i.e., test compound) which is labeled can be evaluated for its ability to bind a 118HSD1
by monitoring its concentration variation when contacting with the 118HSD1, through tracking the
labeling. For another example, a test compound (labeled) can be evaluated for its ability to reduce

binding of another compound which is known to bind to 118HSDI1 (i.e., standard compound).
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i ndi vi dual or patient, such as a human, having | |
bHSDI , as well as, for exanple, introducing a conpound
w@boorke7shsaiventi on into a sanple contai ning a ceCT/UBZNG6/046309

or purified preparation containing the | | bHSD
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ascertal}B@r Maceuti cal agent that elicits the biological or

medi ci nal response that is being sought in a tissue,

system animal, individual or human by a researcher,
Kits Veterinarian, medi cal doctor or other clinioci an, whi ch

i ncludes one or nore of the followng: (1) preventing

tHe pdf?ss@ém@ntimlsoeindm eharmac@ue‘m kitﬂgusafuﬁifmample in the treatment

dj
or o084 NS BT ol U Y B8 e
referredj tekerein twhidt ingluge preesrci@o® rcoﬁhamfiﬂs aynthingg paapﬁmhamgyno@r composition
: J f.th d : (2 hi
compHETRTBLRLER By 3o iph 2l 4 MLBLD00 i s

includepif de§isd, wheror irrm)reaof vanohswodueationahphamaoempmr kiecompogeras, such as, for

examplglc%ﬁjaﬁgljs Qvgtht gg ?Pr%reg a%%Xcegﬂc&g%/ n%e;%glﬁ ! Ol oe?é g?%ltﬁcanaflecontamers etc.,
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. raring a di sease - or
guidelijey f<amnikingith¢icdma¢neuﬂa,ccam als@b(qlea;luckadammgkmr di spl ay| ng the

Eﬁ} V91|il b%%%‘ﬁgg@ﬁl %lge%%y dé%%l},] by % a}f ?]ts %ggiF ¢ e gelg ’fhel}ollowmg
examplgsyarptoéﬁqwﬂcﬂoo ggu)tratlﬁ’h @nmvasm,uemdmd: n&ommnﬂalt nodnmt iﬂwdmventlon in any
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v RRSBEHIANS S PLERGREH, 1 £BROR T ALl nEINIS.

variety of routes, depending upon mhether | ocal or
EXAN[iiEe”‘C treatment is desired and upon the area to be
reated. Admi nistration may be topical (including
ophthal mi ¢ and adm nistration to mucous nenbranes
E cluding intranasal, vaginal and rectal delivery),
Xalnpiﬁ[}lm)nary (e.g., by inhalation or insufflation of
8-(3-Chperegpriidingrylp2cydaliesyl-2 fadiapdpimgf4.5]decan-1-one

1) 1-Benzyl 4-methyl piperidine-1,4-dicarboxylate

Benzyl chloroformate (11.0 mL, 0.0768 mol) was added into a solution of methyl piperidine-
4-carboxylate (10.0 g, 0.0698 mol) and 4-methylmorpholine (15.4 mL, 0.140 mol) in acetonitrile
(20.0 mL). After 30min, the mixture was diluted with NaHCOs (7.5%), extracted with ethyl acetate
(AcOEt) (3x30 mL). The combined organic layers were dried over Na,SO, filtered, concentrated to

35



10

15

20

25

by nebulizer; intratracheal, intranasal, epidermal and
transdermal ), ocular, oral or parenteral. Mthods for
woewras7soel i very can include topical adm ni st reT/o82006/046309
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atlorq 47p¢, wal PPRdRe Giigrbomripe bthenbivhisl wanfliresBrused in next step
wmhomahhmigﬁnﬁﬁmmﬁphthaln1c inserts surgically placed in
the conjunctival sac. Parenteral adm nistration
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2) 1-Benil apeihit cﬁ(Eec&Vor@d’thyll)@Ip@ﬁM@@ Ula@crarﬂoﬁj)l@[ét I on or
i nfusi on; or |ntracran|al e.Jg. |ntrathecal or
|ntraventricular adn1 % at o . Parentera
adm ni stration can be |n grLof a single bolus
dose, or may be, for exanple y a conti nuous
perfusion punp. Pharnaceutical\sconpositions & and
opi.cal_adm nrstration nmay

faor.nul at.i ons
t Rt beR e CE R & THBU BAb. 7 Libaha T genthyes added
to a Gobiisy &Uﬂﬂﬁﬁdyl Of-mBhyl Sefilie-1 l4ldtiakibty@Rd (IRVMALT 600360 mol) in
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was allayqd, 18 Y 18 dPUR demRsHsuE Andrgiredofpr £ es. ddepeAsHers Wat ayargbed with
saturateﬂ\}HﬂCl @ﬂra&tbﬂ\tﬁthl dﬂly(ll acdRitd) aht 0ndMddbrQRE: 18YerdWER dned over Na,SOQ,,
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affordi1sbehyyd Iﬁl@rait}iyy 4m—&ﬁdro%§llbb1@ﬂldﬁ%ﬂ|4Ri1@i‘l§oxyﬁte| uted by an
exci pient or enclosed within such a carrier in the
formof, for exanple, a capsule, sachet, paper, or
3) Be;@ym@ayczamyzaz-mrz,S-Mwanpﬁ&ye.wdee&;@im%osﬁwes as a

diluent, it can be a solid, sem-sglid, or liquid
material, which acts as a veahi carri er or nmedium
for the active ingredien Thus € conpositions can
be in the form of tap,eNs, {1 Ns, powders, | ozenges,
sachets, cachets, elixir S ensi ons, enul si ons,

S% ﬁﬁx‘hﬁ@ of 1-b¥iAPA-meBSA 959! lcﬁlo{o%%(lﬁnﬁéﬂding 19 dll:e{}b&[yla'tqu)l Sd/g 0.001

, olntnents containi exanpl’ e
mol), WI%@%H{HH@KO HheLaOPlemebneumiodide (§ 22ad. HBcmol) and potassium

carbor@®! (@61 B 0CEtRE WoBSn M@%ﬂmés%gnecﬁ%l\ngrh&tgd e%t Nbeet 2l Io?e:rmght Then

solutlons and ‘steril e package ers n preparing
the reaglipmitivra v nthluteﬁ é”lﬂilclfl‘ﬂ\?ea@omr@@mdwéhwt}bé agpidi¢ €t Bhe combined

orgam@ N)éksORert %C@WEIO%JS@ ERRALd Iafd %or&%ﬁt?&té&r 'Tﬂ r&s?due was purified by

onbi ning with the other ingredients. e act
°°mb1%%§ brdsf&mldaqeéates Hbg?xéﬁﬁsr 079y tp sl U89 mg ¢ft be,nayi beycmhlexséd -0X0-2,8-

diazaspifo[R5jAadhé-@b&lylfe Of | ess than 200 nesh. If the
active conpound is substantially water soluble, the
particle size can be adjusted by mlling to provide a

4L}Cﬁﬂb§k@gkhﬁhh%nﬁﬁijﬁﬁ&%dﬂ@krIbutlon in the formul ati on,
e.g. about 40 nesh. Sone exanpl es_of suitable
exci pi ents include IactoseO de se, sucrose,

sorbitol, mannito
N
HN

Pd/C (100 mg) was added into a solution of benzyl 2-cyclohexyl-1-0xo0-2,8-
diazaspiro[4.5]decane-8-carboxylate (1.0 g, 0.0027 mol) in methanol (10 mL) under N,. The reaction

mixture was stirred under an atmosphere of hydrogen for 2 hrs. The mixture was filtered. The filtrate
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starches, gum acaci a, cal ci um phosphate, al gi nates,
tragacanth, gelatin, calciumsilicate,
wOor@roeisyst al | i ne cel | ul ose, pol yvi nyl pyrrol i dBeiEpS2006/046309

cellul ose, water, syrup, and nethyl cellul ose. The

was dooceamirited i@ pive Canyclalkckiyl-2,8+dalzdsyiro[AS]decka: 1 -driebwhickatwian directly used in

next SPGBLSo YAy AR b Al GragRgnesi um stearate, and i neral
orl'; wetting agents; erul'si fying and suspendi ng
agents; preserving agents such as nethyl- and

_RI-ony. r oxys benzoat es;, sweetenj agents; and
”8($Ié@%&?ﬁ%mggﬁ%?§W%%ﬁg§2gﬁ%%%ﬂWPg%§%%?g?ﬁ@einvention
can be formulated so as to provide”qui ck, sustained or
enp

del ayed rel ease of theCactiveRing ent after
adm nistration to t at yen | oyi ng procedures
known in the art. e osi/ti ons can be fornul ated

in a unit dosage formN each dosage containing from

aboutixfurd of @edlohdY02 8TliazBRIE4155AbBAd- Vo@D @2t mdd) 6.60008 mol), 2,3-

d.hlabouéi 3? qg@_of t he acblve |n%éed|ent. The term "unit .

elogpaHgee {brhive ¢-21040% meg 33A PsiNciipapyorgiediagtine @fikls 0.00025 mol) in

N-methyiipt @281 den-28nd! (1.0 MY WASRAASSEh AhdFUIRBWIYOLESEE @8 15 min. The
ch unit caontaining a predetermn ned

., ot her mmal s, ea 0Nt ¢ a p. : :
IIX U WS ?CQ?F% acigliq f%tonat?eq)iwh aHjueiersetie geid JThAb é evasiiluted with
methabl@IS0BEGL ) TRy APty B1bh @GS purifitd d5IRG-BPILO®H YW B-(Rchloropyridin-2-

la_suk&abhg p.arnac%u cal excipient. The active compound
YD-2-Rgieh B - idiseppial A pldsean GRed - AES ANt an s 20AF0i28-

generally adm nistered in a pharmaceutically effective
Examd unt. It wll be understood, however, that the

XamMPunt of the conpound actual |y administered will

8-(5-Ql8etat3 Fudvepyd Rl 1y1) PRl clhed 1 RBYEA Ak Ao [4. 8 @ndi-p8: t O the
rel evant circunstances, ;ncluding the condition to be
treated, the chosen rouye of adm nistration, the
actual conpound agm er.&d, €] age, wei ght, and
response of the indi al [ he severity of
the patient's synptoms, and th Iior preparing
solid conpositions such as tablets,\thke principal ,
active ingredient is mxed with a pharmaceuti.c
oot B st ot st e B SoaPegls 1. LOMS:
(M+HY oni6&i20/3682@ honobgeneous m xture of a conpound of the
present invention. Wen referring to these
preformul ati on conpositions as honbgeneous, the active
Exampkegr edi ent is typically dispersed evenly throughout

-y OREOPREN bR dital ook FabERDB R socnge torms

such as tablets, pillsClnd capsules. This solid
preformulation is theR s Nviyded into unit dosage
fornms of the type desc .ﬁggjﬁ%gze containing from for
example, 0.1 to about N500 Ty Of ct i ve ingredi ent

of the present invention.

This compound was prepared using procedures analogous to those for Example 1. LCMS:
(M+H)" = 339.20.

Example 4
2-Cyclohexyl-8-[3-(triflnoromethyl)pyridin-2-yl]-2,8-diazaspiro[4.5]decan-1-one
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The tablets or pills of the present invention can be
coated or otherw se conpounded to provide a dosage
w0 oromoetfsdor di ng t he advant age of prol onged act PONUST006/046309

exanple, the tablet or pill can conprise an inner

dosage and an outer d ge conponent, the latter being

in the formof an the former. The two

conmponents can be n enteric layer which

serves to resist diSi [ i e stomach and

permt the inner conponent t@ per;tﬁtact into the

duodenumor to be delayed in release. A variety of

étie conglosnd avas peparsd dsifigprosadotes entlegous td thyer for Gkample 1. LCMS:

€0 s, such materials including a nunber of
(M+H) ?§%§?|c acids and m xtures of polyneric acids with

such materials as shellac, cetyl alcohol, and
élulose acetate. The quuid forms in which the
conmpounds and conpositions of the present invention
8-[5-(4eZrlotpphenyDpynidint @H2-kyaobesyti 8- dihzzapiro[n Spdeain-y-one by

i njection include sol pt sui tably

40Ut Nl s sp nsi ons, and

flavored enul si ons=i di bl i psN as cottonseed
oil, sesane oil, coconut oil, or(peaﬁﬁj:%ll, as wel |
as elixirs and sim |l ar pharmaceuti cal i cles.
Gnmcxmhﬂohmn &ad prepirechadidd procedores bitsSatolid &t 1hew fonBkatege 1. LCMS:

%@g@f and suspensions in pharmaceutically

% aqueous or organic solvents, or mxtures

thereof and powders. The liquid or solid conposi tions
Emmﬂgq{_cpntain sui tabl e pharmaceutically acceptable

P&ti pi ents as described supra. In some enbodinents,
8-Benzbyl2-&empegi-2jsalisasgifo[Adidedinst-efecd by the oral or nasal

respiratory route forylocal or systenmic effect.
8d by use of inert gases.

Conposi ti ons can be n

Nebul i zed sol uti ons ‘ AN hed directly fromthe
nebul i zi ng device he neby z\l‘devi ce can be
attached to a face ks tent, ternittent

&?SI t §S]8E‘r esféj M@ggm S{}YV?F:: g détgﬁz? lbsglté\!ugrp of 2-cyclohexyl-2,8-

Examp?e

(M+H)

dlazaspﬁ S]Ue‘éirﬁf-&‘ije @200 |nvg, 05.000884 o) ELRIMNIRM SR M&ﬂﬁfﬁmme (44 pL,

iver the formulation in an approprlate manner .

0. 0002%%19 At NoY-dimstylomamide @ Sriplos iThe Birturel wiam ptirredrag ep%texaperature for

30 minABdd fhflsteWitd be ¥AdiY (ﬁ?%eﬂg b PPR, WaRkiinied WRSinR@hano! (0.8 mL). The
admi ni stered, the purpose of the adm nistration, such

resulting 5~ SORARy Vi sPwHied hdWaphrepHRECst it e 25 t frbengaliZeyelohexyl-2,8-
diazasplrb|@. STRBAEr-0f .8MSE (NrSinyatsupng. and the like. In

t herapeutic applications, conpositions can be

adm nistered to a patient already suffering froma
Exmmpﬁmsease in an anount sufficient to cure or at | east

tially arrest the synptoms of the disease and its

2- Cycl@swﬂtsr(e qbﬁﬁsélcaréméb%,ﬁwzmsr@& SiAscpndemend on t he

di sease condition bei ated as well as by the

judgnent of the attench nkFian dependi ng

This compound was prepared using procedures analogous to those for Example 6. LCMS:

(M+H)" =347.3.
Example 8
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upon factors such as the severity of the disease, the
age, wei ght and general condition of the patient, and
w0 b@7lo615e+ The conpositions adm nistered to a PEX/U82006/046309
can be in the formof pharmaceutical conpositions
2-Cydewayl-Ss@ipezidov b ylcaiitoag)-2 Sriiambpitajh S| dean-enst eri | i zed
by conventional sterilg zatiaon techniques, or may be
sterile filtered. Aque
for use as is, or e ophi li zed
preparation being rgl;:§rile aqueous
carrier prior to adm stration. pH of the
COfRO rati [.cal ib 1 Dbe bet n.3 and _
o P bl btlnls Wi G B . Loms:
(M+H) o8B0 o0 8. It will be understood that use of certain
of the foregoing excipients, carriers, or stabilizers
will result in the formati on of pharmaceutical salts.
Exampled t her apeuti ¢ dosage of the conpounds of the present
8-1(3-C j cor.di 0, o fOr ex . the
Rt B2 M2 s AT o P
manner of adm ni strA \oﬁ?of npound, the health
and condition of tﬁ—é‘ht , /and\ the judgnent of the
prescri bi ng physi ci/an e propbrthon~Npr concentration
of a conpound of $he invention% n a pharnaceutica
conposition can vary dependi ng upon a nunber of
f 381 FPBPOYR| Wrd iPrepatsd Jsige prashéuriscaklogtarta thase ifet Exasple 6. LCMS:
(M+Hfe £5,1/42y4r ophobi city), and the route of
adm ni stration. For exanple, the conpounds of the
i nvention can be provided in an aqueous physiol ogi ca
Exampéfiper sol ution containing about 0.1 to about 10% w'v
of the conpound for i parenteral adm nistration. Sone
4-2-(tr3msr4-Hy drggyyclpbaxybd-axp .8 diamsnivold 5l decs$gi ognzovitabout 1
g/ kg of body weight per day. In sone esdpodi nents, the
dose range is from about 0.01,ng/{ '0 about 100 ny/ kg
of body wei ght per day. The sage i 8 |likely to depend
on such vari abl g& eNgigggzyd extent of
progressi on of the eas ¥sorder, the overal
- | 4 t t-he, particul.ar patient, the
I)JB§§?§¥?3 ?8#%6?%2%2%%??%ggvx%?ethe compound sel ect ed

formul ati on of the excipi its route of

adnmi ni stration. Effectizv® dogex\ can be extrapol at ed
from dose-response curves deryvedifromin vitro or
ani mal nodel test systens. Th® conpounds of the

bﬁventLon_can al so be fornul ated in conbination with
dip isgrmetidy i esids (LERPen THE (S8 S snivh ehadgedto a solution

of 1-beh Y hinktehy@pipertil TRaREbb S e A9 O.@W]n(ﬁ}c‘ata%‘)bf Wil 1Blction mixture
agents, antibodies, immne suppressants,
was SO Mo Rt 6P KR hiS EMETaRRor (i, and then re-cooled 1o 75 °C. 3-

Iodo-1-propene (4.95 mL, 0.0541 mol) was added slowly. After the addition, the mixture was allowed
to warm slowly to room temperature and kept at room temperature for 3 hours. The mixture was
carefully quenched (the pH was adjusted to ~ 4) with 1N HCI solution, and ethyl acetate (200 mL)
was added. The organic layer was separated and washed with water, NaHCO; (7.5%), brine, dried
over MgSO,, and filtered. The filtrate was concentrated. The residue was purified by flash
chromatography with 20% ethyl acetate in hexane to give 1-benzyl 4-methyl 4-allylpiperidine-1,4-
dicarboxylate (10.4 g, 90.9%).

39



10

15

20

25

Label ed Conmpounds and Assay Met hods Anot her aspect of
the present invention relates to | abel ed conpounds of
wo b@7ioensent i on (radi ol abel ed, fl uorescent - | abeP@PsS2006/046309

etc.) that would be useful not only in radio-inmaging

2) 1-Benpy! dretyl #r(2ageeys)pitzotineil¥-dicdrbaxylared i n vivo, for
| ocal i zi ng and quantitaging e epzyne in tissue
sanpl es, including hunaq>_ identifying |igands
by inhibition binding of a e} eg_conpound.
Accordi ngly, the present i nvent] on includes enzyne
assays that contain suclf | abel edhy conpounds. The
present invention fur i ncl udes
i sotopi cal | y-1 abel ed ®o#pounds of the invention. An

! i@z‘%ﬁ@ p\klgsalﬂay ed o{hrouﬁl"i‘dé oscllt\?a?ﬁl gﬁul 9691 lﬁqgeth}ﬁ 28 allylg{pendme 1,4-

onpound of the i nvention ere one o nmor e ‘at ons

dlcarhoéﬁl'“ﬁé%o 8>r0 %@gqql)pgm@y@e giforaded AP hAmln gt 4B “Gtuoti the color of the
squtlgiﬁﬁﬁle@ ko ff@e‘}%lu@ LmerEaCQ&I ﬁlﬁ&lﬁ@ tvad ARMA B Qt]i &H}ogphgf@sb% n {o en. Then

ss nunbe pically found in nature nat ur a
to thecseliien Wﬁiﬁddeédtnt%’ll ailfatedi6dre Q- ¢8smelh & lowa«;/ by @ethylarmne (8.8 mL,

0.063 IR MR LAtRd W sﬁﬁéﬂ%%t% téﬁ{pe;ah{?e R %%&*Hfghf BYEREL g&wentrated The

i nclude but are not limted H (also'witten as
residue gyas gssrleqd; iyl sqqta(eap%dothmrtsvltlea selgtion Wasr washgd Wtﬂmaturated NH,CI
solutidd>Nalie© éié%% Blt';)?l@ drgeﬁl%verlﬁngO} 7f€1)teréh8a9d c@)&:entrgtéisbo é)l@edl %enzyl 4-
82Br, 6Br, , 1251 and 131
methy} b2 P’éﬂ?ﬂ’dﬁ%ﬁ?% ]t‘fté’tcafngyﬂ%or por at ed in the i nst ant
radlo | abel ed conmpounds wi |l depend on the specific
[ication of that radio-|abel ed conpound. For
3 Berg aﬁﬁf?taéf- TtropRralhenl-irevebt-Graseindti B}J@cw&carboxylate
conpetition assays, conpounds th i | {oor porate 3H,

14C, 82Br, 1251 , 1311, 35Sr ‘general |y be nost
useful . For r adi oi magi ng phi C s 11C, 18F, 125,
1231, 1241, 1311, 75 N76 77Br will generally be
nost useful. It is hat a "radi o-1 abel ed
compound” is a conpo d that has i ncorporated at | east
one radi onucl i de. sone enbodi nents the radi onuclide
is selected from:t group consi sting of 3H, 14C -
1251, 35S and 82BrN—4'n sone enbodi nents, the |abel ed

C ATROWRE S ofbehAye 4%@1@@ mt(zlo@a&tﬁll)p@en&gm aldlﬂ::aﬁ)oxylate (4 80 g, 0.0150
fluorescent Eabe nt hetic i ncorporating

mol), franfidnianylgheang) &Y@Pﬂ]&l&eé%ﬁt& ?Qtﬁetngl) and gicgylpminec(3.3 mL, 0.024
mol) ifi @ZRIMhIESetighe (308 h kRaWhrredattrbten &Hperaﬁré @Ped Bth. To the mixture was

d of th t d bel ed
addedfs?(ﬁgtg gtgaeggﬁfybp I nv n I on9 %éagq]l)l ‘%]éh %grgtége il he mixture was stirred at room

temperature for 1 h, then was heated at 80 °C for 2h. After cooling, the mixture was diluted with

dichloromethane, and washed with 1N HCI solution, NaHCOj; (7.5%), water, and brine successively,
dried over Na,SO,, filtered, and concentrated. The residue was purified by flash chromatography to
give benzyl 2-(trans-4-hydroxycyclohexyl)-1-oxo0-2,8-diazaspiro[4.5]decane-8-carboxylate (4.20g,
72.0%).

4) 2-(trans-4-Hydroxycyclohexyl)-2,8-diazaspiro[4.5]decan-1-one
3., L
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a screening assay to identify/eval uate conpounds. For
exanple, a newy synthesized or identified conpound

W@ p0og/0¢750£st conmpound) which is | abel ed can bePCT/US2006/046309
eval uated for its ability to bind a 11/3HSD1 by
M0 tneg pHBA/Ct wascaulded atsolationOsr bearyl at (rais-MhaRo:5eydldetNBoxo-2,8-

- i 11/ 3HSDL, | t Ki t | abel'i ng. ﬁ}
TR I T
reactigvialxtiai¢ wds ftiored intder abathmotphert of KyellopeR fdi3Ned. Mee Bixt @8 Yad Bliered, and

nd which.i.s kno to bind to 11/ (. e.

the A ool 16 R B A oot U T il dlfcan-1-one
(1.29g:8pbund to conpete with the standard conpound for

binding to the 11/3HSD1 directly correlates to its

bi nding affinity. Conversely, in sone other screening
3) 4-[ agimmny<; Hidney sichhelad) d -aoropfadindspito/ §. alies-8.617 bardortiesd

conpounds are unl abel ed. Accordingly, ghe

concentration of the |abeled stan ~conpound is

nmonitored in order to evaluatg th npetition between

t he standard conpoupd \and/t t Tonpound, and the
relative bindingﬁhf tﬁd test compound is thus
ascertain Ki t he present invention also includes
R B s e LOBsBGH -8 aeamisnl, eman e (20 g, 0.00003
mol), 4flRabbERéni@ille Q2860000102 md1) dndi8Riiss Wﬂﬁ&ﬁ- 4
i ers obergi)ty, di akl)léct)ﬁe}s and ot 'E%$4“L’ 0.00025

di seases or_ di sor esi
mol) ig il‘i"é‘ﬁgé@m%ﬂéw%@-% BLh#reimdied ehdar mitrasevecn 80QFC faprlé min. The
mixtui@ORsadi REdSw I Eﬁeﬁiaﬂcblr@.ﬁmﬂf] FTREEHL] SRIPrGUIPOS 8 18R 4-[2-(trans-4-
hvdro2 r|5|pg a therapeutically effective anmount of a
y O’i;ya?.@%lﬁm- PXq-Ré-digtgwnpidondec-Sudivendonitrile A M MED” = 354.2.
include, if desired, one or nore of various
£ coHYentionaI pharmaceutical kit conponents, such as,
xamplg 11 o\ anpl e, containers with one or nore
3-Flug@ba [2a-an-4-Bdroyy 36 RAYB AL 6 o 2L dih Afs Siro [A8flick IsQMBknzonitrile
containers, etc., as wll be readily arent” to those
skilled in the art. Instructions, €~h as inserts or
as |l abels, indicating fluantit eiﬁg::jhe conponents to
be admini stered, guyd&|ines ni stration, and/or
gui del i nes for X1 'h¥, coffpodents, can al so be
included in the kit. The invention will be descri bed
i g FRIAPpd giap BTeparpy, usipg Piotedsige endlezousioahyredsr Efple 10. LCMS:

M+Haf elsyophpng exanples are offered for illustrative
pur poses, and are not intended to limt the invention
in any manner. Those of skill in the art will readily

Exampl€¢pgni ze a variety of noncritical paraneters which
.can be changed or nodified to yield essentially the
3,5-Diflugra-47 12« tppscd-hysrpxyay elobexihd carer2. Sodiazaspir 64 Sidsic 8=yl lhenmonitrile
found to be inhibitors of 1l bHSD acgMding to one or
nore of the assays pro¥ided her ei MPLES

N
F
This compound was prepared using procedures analogous to those for Example 10. LCMS:

(M-+H)" = 390.20.

Example 13
8-(3-Fluoropyridin—Z-yl)-Z-(trans-4—hydroxycyclohexyl)-2,8-diazaspiro [4.5]decan-1-one:
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Exanmple 1
8- (3-Chl oropyridin-2-yl)-2-cycl ohexyl -2, 8-di azaspiro[ 4

WO 2jodeeam | - one 1) 1-Benzyl PCT/US2006/046309
4- et hyl pi peri di ne- 1, 4- dicarboxylate Benzyl
chloroformate ( 11.0 nL, 0.0768 ) .ovas added into a

sol ution of nethyl plperldlqe / boxylate (10.0 g,

0.0698 nol) and 4- yl phol 15 4 m, 0.140

nml) in acetomtr|<|iih‘</(_2g‘fl_z;I}gﬁ;a.J After 30nin, the

m xture was dilute 3 (7.5%, extracted

Wi et h cetate (LAcOEt) X The conbi

or%lésn(foc p?éurifla\y%s WE% ng@rqf%gges,@ws i Fltoﬁ%foé@"ample 10. LCMS:
M+Hyong4sor at ed toafford 1-benzyl 4-methyl piperidine-1

, 4-di carboxylate (12 gran) which was directly used in

next step without further purification. 2) 1-Benzyl

Examplerigt hyl 4- ( 2- chloroethyl)piperidine |, 4-di car boxyl ate

) bIS {ri net Li HNDS) in_THF (1 0
8-S bY RS A e e -pa il iecom -ome
1- benzyl 4 nethyl plperldlne 1, LC .
g, 0.00360 nol) in te@rahyd[pfur 10.0 nL) at -78
0C. The reaction m={ure-h v tirred at -78 0C
for 1 hr, then 1- er 2 c Io oet hane (0.45 ni,
0. 0054 nol) was sl o the m xture. The

r Q‘ﬁf&tcbﬁ’l oHaXhdd e paARY ugigé ?tg‘?gdj&eﬁ a%géﬁlﬁlg B h3QMor t Example 10. LCMS:

erature and stirre reacti
(MJ“Hhu: REPBORI2Ph saturated NHAC, extracted with ethyl
acetate. The conbined organic |ayers were dried over
Na2SO4, filtered, concentrated. The residue was fl ash
Example 8 nt ogr aphed (ethyl acetate in hexane: 20% to

2-[2- (ﬁiﬂsaf-ﬁﬁérg?gégftélﬁgﬁx pfig%xp?dGS ﬁlgzz}splro[4 5|]dec-8byo]>{n<iot1{wmtr§$

Benzyl 2-cycl ohexyl -1-o0x0-2, 8-di 95||~o[4 5]
decane-8-carboxy|ateCAJwixtOreégj:}benzyl 4-me y

4- (2-chl oroet hyl) piperi gine- ~di"car boxyl ate (0.5 g,
0. 001 nol), cycl ofiex i neX (0. 18 nL, 0.0016 nol),
sodi um i odi de (0. N, 015 nol) and potassium

cahibosap@nd ab ﬁreﬁare@u@;%ﬂr B8lides bkl e B .
and heated at 12000C for e%%%%lghte hé%@?ﬁ%“lLCNm-

stir
GW+H)e§% ?gn m xture was diluted with brine, and extracted
with ethyl acetate (3X). The conbi ned organic | ayers
Exmn$ﬁ£? dried over Na2SO™4 filtered, and concentrated. The
due was purified by conbiflash (ethyl acetate in
2- (traﬂseuﬂpmxyc@a%exm-sgpyﬁlmﬁgoﬁahﬁjpybﬁnzﬂyu-z 8-diazaspiro[4.5]decan-1-
2-cycl ohexyl -1 - oxo- 2, 8-
di azaspi r o[ 4. 5]decane 8- car boxyl ate. 4)
2- Cycl ohexyl - 2, 8- dlazasplro[4 5] decgH| - one

GO

This compound was prepared using procedures analogous to those for Example 10. LCMS:
(M+H)" = 398.20.

one

Example 17
2-(trans-4-Hydroxycyclohexyl)-8- [4-(trifluoromethyl)pyridin-2-yl]-2,8-diazaspiro[4.5]decan-1-

one
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Pd/ C (100 ng) was added into a solution of benzyl
2-cycl ohexyl -1 - oxo- 2, 8-

waelr@zaep4 o] 4. 5] decane- 8- carboxyl ate (1.0 g, OPODES2006/046309
nol) in methanol (10 nL) under N2. The reaction

m xture was stirred under an atnosphe@ of hydrogen
for 2 hrs. The mryture was fidterThe filtratewas
concentrated to giv

2-cycl ohexyl - 2, 8- daz | ro[ 4. 5] decan-| - one whi ch was
directly used in neXtNste e ion w thout further

P Uthisf dof@burANwasSHre i
oma ( %59 % or opyr ?%jiprﬁfeg-uys/llnf pRe ?:cyl/u(r: S SRALSAYS 4 Bogh iy Fxammnle 0 LCMS:
! 5] 8c8n-1-one A nixture of
2-cycl ohexyl - 2, 8-di azaspi ro[ 4. 5] decan-1-one (20 ny,
E 0. 00008 nol ), 2,3- dichloropyridine (15.0 ng, 0.000102
Xamplg|ls and N, N-di i sopropyl et hyl ani ne (44 mi, 0.00025
2-[2-(teas)4-HpdrYx ot g eIND e 'l Qi) was . .
i rradi gt edﬁﬁnigg%xgpri lcggm%vgka%fsg g@é%‘&cﬁg‘}ﬁ‘?gwﬂ?ﬁ?““ﬂf‘e
m xture was adjusted acidic (pH te~="2H0) with

trifluoroacetic H& d (TFA), @nd diluted with
met hanol (0.8 nL)./ er i
by Prep-HPLC to gil\ve B8=U3-c

R ution was purified
ofopyridi n-2-
yl)-2-cycl ohexyl - 2,8Ndi a piTo[ 4. 5] decan-| -one. LCMVS:
(Nibpompoud §a2 RO dfhg fFéRAReEard :
8-5: £hl or 0- 3- | uor opyri di n- 2-yl ) 25080158 fon Bxgmple 0, LOMS:
(M+H)®=835 20, .
zaspiro[ 4. 5] decan-1-one This conmpound was prepared
usi ng procedures anal ogous to those for Exanple 1.
Exmm@? : (MrH) + = 366. 20/ 368. 20. Exanple 3 _
8.2 -(2- Cycl ohexyl -1 -oxo0- 2, 8-di azaspiro[ 4. 5] dec- 8-yl ) ni co
-(2-Chlprroppiiding4-g)-ZHirsn e RPN REy Yo BexPh O BAG S s 1S4 .
procedures anal ogous to t oseX oraéggngwéh?ghfﬁﬂ%%ﬂne
(MrH) + = 339.20. _Exanple 4 ~OH
2- Cycl ohexyl - 8- [ (trifl uor
I azaspi ro[ 4. 5] dec4 - offe T
usi ng procedures’s 0
: M-H) + = 382. 20. a e b
g -gfgsﬁc’{“i??‘tﬂ??%%s dBHar using .proa%rez -ppIpgaps ¢y thosshfox Fkardhld 10l LCMS:
(M+H) az3@201366.40.5] decan- | -one Thi s conpound was prepared ,
usi ng procedures anal ogous to those for Exanple 1.

LCVE: (MHH) + = 424. 2/ 426. 2.
Example 20

met pyridin-2-yl]-2,8-d
onmpound was prepared
o it hose for Exanple 1.

8—(S-Fluoropyridin-Z-yl)—Z-(trans-4-hydroxycyclohexyl)-2,8-diazaspiro [4.5]decan-1-one

: : \\:I '

This compound was prepared using procedures analogous to those for Example 10. LCMS:
(M+H)" = 348.20.

Example 21
8—(5—Chloropyridin—Z-yl)-2-(trans-4-hydroxycyclohexyl)—2,8—diazaspiro [4.5]decan-1-one
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Exanpl e 6 8-Benzoy -2-cycl ohexyl -2, 8-di azaspiro

[4.5] decan- 1- one Benzoyl chloride (15 ni, 0.00013 nol)
wor®7added to a solution of 2-cycl ohexyl -2, 8- PCT/US2006/046309

di azaspi ro[ 4. 5] decan-1-one (20.0 ng, 0.0000846 nol)

and N, N-di i sopropyl et hyl am ne (44 W, @H00025 mol) in
N, N- di et hyl f ormam de (1.0 niy. T' Xt ure was
9’

stirred at roomterrp ature § n, then adjusted
to be acidic (pHg W th'FA and diluted with
nmet hanol (O 8 nm). re [ sol ution was purified

byrh% b C to %I) ﬁ - benzo cl ohe I-é,i& .
di aZaspl r%rf 4" 5 e yoing pEoce Uff\?é‘na%ﬁﬁpﬁl)tgr se3ipf Bxgmple 10. LCMS:
(M+HE5a . 29/366.20.

2- Cycl ohexyl - 8- (cycl ohexyl car bonyl ) -2, 8-di azaspiro[ 4.5

] decan-1-one This conpound was prepared using
Exampled2edur es anal ogous to those for Exanple 6. LCVE:

MtH) +.= 347, Ex I ) )

- B i R Fonsustohr s Sigpseimlesidecandse
o[ 4. 5] decan-1| -one Thi s conpound was-preidared usi ng
procedur es anal ogous to thoseqfor nple 6. LCVE:
(MrH) + = 348. 30. anpl e 9
8- [ (3- Chl or 0- 2- g heny! ) 3 | flonyl ] - 2- cycl ohexyl - 2, 8
-di azaspiro[ 4. 5] dec conpound was prepar ed

?ﬁg%om%% iﬁ%}%ﬁ ?%g %i?bfg tsrll%gle%ciugg) Fh)éseni%r %xample 10. LCMS:

(M+H)]_ 408(1¥418ds - 4- Hydr oxycycl ohexyl )-I - 0Xx0- 2, 8- di azaspi r o]
4.5] dec- 8-yl ] benzonitrile 1) 1-Benzyl 4- met hyl
4-al |yl pi peridine-I1, 4-dicarboxylate Lithium
Example@Bt ri net hyl silyl )ami de (Li HVDS) in THF (1.0 M 45

6-[2- (H%rﬂpsé - Fﬁogyﬁgwh%y?alf%}o% 8 zz?s g%[4%?@ec)ﬁjoyl§gsg}81 Xllfr e
-78OC The reaction mxture was fﬁ yOlar med to -50

0C and kept at this tenperat u@e O mn, and then
re-cooled to -78 0C,—3: e (4. 95m_

0. 0541 nol) vvas éd y Afiter the addition, the
m xture was al |l owed —N

This compound was prepared using procedures analogous to those for Example 10. LCMS:
(M+H)* = 355.20.

Example 24
2~(trans-4-Hydroxycyclohexyl)-8-[5-(trifluoromethyl)pyridin-2-yl]-2,8-diazaspiro[4.5] decan-1-
one

“OH

e

This compound was prepared using procedures analogous to those for Example 10. LCMS:
(M+H)" = 398.20.

Example 25
8-(3,5-Difluoropyridin-2-yl)-2-(trans-4-hydroxycyclohexyl)-2,8-diazaspiro[4.5] decan-1-one
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to warmslowy to roomtenperature and kept at room
tenperature for 3 hours. The m xture was carefully
w@ ol (t he pH was adjusted to ~ 4) with | Ne@&XUS2006/046309
solution, and ethyl acetate (200 nL) was added. The
organi c | ayer was separated and washed®i t h water,
NaHCO 3 (7.5%, brine, Fdri ed @ver C>4, and
filtered. The filtr wa 0 atxat ed. The residue
was purified by ftash NomaKogriaphy with 20% et hyl
acetate in hexane tg—8i ve-ibenzyl 4-nethyl
4461&“0 6611@02) @I? %%k}?%akezi"d%n? ?%E@ﬂ%%yelngﬁgo& 10 v sOtor Example 10. LCMS:
(MJ“HS-:( 2{6007)90& hyl ) pi peri di ne-1|, 4-di car boxyl ate Ozone was
passed t hrough a solution of |-ben2yl 4-nethyl
E 4-3]l 1yl pi peridine-1,4- dicarboxylate (10.0 g, 0.0315
xamplg 36 7 " net hyl ene chloride (200.0 ml) at -78 OC until
8'(5-amo®ﬂwr0ﬁrldlm§-ygd-(‘fgzlhﬁ-ﬂ-lfyﬁf'(ﬂ&%cidﬁeﬂlﬁﬁk-d%é‘sﬁ%rol{ﬁ decan-1-one

reacti on m xture was ushed w t'h an "at nos

nitrogen. Then to the solution wa ageRd di net hyl
sulfate (6.0 nL, 0.063Fnmol) @l oby triethyl am ne
(8.8 n., 0.063 m)I)/ e i Was” stirred at room
tenperature for @ve(ni appd tlhen concentrated. The
resi due was dissolve N n yl"acetate, and the
r @hislcbmpeunaodad tpkpBrelasinkpHb&MreMahllogat W ﬁbﬁdfo%agple 10. LCMS:
(M+Hf‘°=|:§ztz' 9%,4 NaHCO3 (7.5%, brine, dried over Na2SO4,
il e'rze 4nhd concentrated to gi ve 1l-benzyl 4- nethyl
4- (2- oxoet hyl ) pi peridi ne- 1, 4-dicarboxylate. 3) Benzyl
- (trans-4- hydr oxycycl ohexyl ) -1 -oxo- 2,
Examé-egisazaspi ro[4.5] decane-8-carboxylate A m xture of
8-(3,5-Diﬁﬂ«mp&ridinﬂ%tlﬁ}l—hraqs-ét_-hydroxycyclqhexyl%—Z,8—diazaspirojl4.%]decan—l-one
4- (2- oxoet hyl ) pi peridi ne-1, 4-di car oxyél_ﬂt e (4.80 g,
0. 0150 nol), trans-4- agi nocycl ohe1” ydrochl ori de

(2.5 g, 0.016 nol) ang~trietlyla (3.3 nL, 0.024

mol ) in 1,2-di cgllor/oet\ an O-R was stirred at
roomtenperature foyr_ K Jolthe m xture was added
sodium triacet oxyborohydride (7.9 g, 0.038 nol) with

sTiip porARpund es picrared esingasrossdimes euhlabuy ©Chvst dorpRxaipler K. LCMS:

+H)f ersod.1 yoobhep jwas heated at 80 OC for 2h. After
cooling, the mxture was diluted w th dichl oronet hane,

and washed with IN HC solution, NaHCO3 (7.5%, water,
Exampégg bri ne successively, dried over Na2SO4, filtered,
and concentrated. The residue was purified by flash
8-(S-quﬁfﬂpwpmw-ztﬂ)-é{ﬁy@n%mpxycyclohexyl)-z,8—diazaspiro[4.5]decan—l-one
2- (trans-4-hydroxycycl ohexyl ) - -0x0- 208+ di azaspiro[ 4.5
] decane- 8- car boxyl ate (4.20g, 72.0% " 4)
2-(trans-4- Hydroxyc ohexyl )} 2, 8 azaspi ro[ 4. 5] decan
-1-0ne200 ny of gPd)/C @%ﬁ? sol uti on of benzyl
2- (trans-4- hydroxy oh N+ oxo- 2, 8-
l,azaspi rof[ 4. 5] decane- 8- car boxylate (2.13 g, 0.00551
3 CqPONEE WA PParessig) ProsRehers aralogensem thoph éor Example 10. LCMS:
(M+H)" = 426.10/428.1.

Example 29
8—(5—Br0mo-3—chloropyridin—Z-yl)-2-(tra11s-4-hydroxycyclohexyl)-2,8—diazaspiro [4.5]decan-1-one
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reaction m xture was stirred under an atnosphere of
hydrogen for 3 hrs. The m xture was filtered, and the

w0 pdoviense4s was concentrated to give PCT/US2006/046309
2- (trans-4- hydroxycycl ohexyl ) -2, 8-di azaspi ro[ 4. 5] decan
-1 -one (1.29g, 93%. 5) \OH
4-[ 2-(trans- 4- Fwdroxycyglohexml)-l
8- di azaspiro[ 4. 5]dec- yI] e A m xt ure of
2-(trans-4- hydr o -dlazasplro[4 5] decan
-I-one (20 ng, 0.00 #1 uor obenzoni tril e

15%0%8““810“8%5*’*%3@“% rﬂf%%‘#l‘ﬁ‘ifl BYPEOR 1o Rker e fosmpingy. LOMS:

(M+H)ers442:4dilat46@. under nicrowave at 200 OC for 15 min.
The m xture was diluted with nethanol (1.3 niL), and
purified by Prep-HPLC to give 4-[2-(trans-4-

Exampledpoxycycl ohexyl ) -1 - oxo- 2, 8- dlazasp|r0[4 5] dec-8-yl]b

8-[3- (ﬁﬂ?r@ @-&ﬁﬂll q’t)l?lﬂ% S(Mi E?Yy] er %WS ?éygﬁ(gsw exxlgk%,&z 8- di

dlaza&nzra@pildwpmrlam]ndec 8-yl]benzonitrile This conpound was
prepared using procedures anal ogous toohhose for

Exanpl e 10. LCVS: (MtH)+ = 372 Z?iiiganple 12

3,5-Difluoro-4-[2- (tracg 4- hywy ox | ohexyl) -1 -oxo- 2,

8-diazaspiro[4.§#g | e This conpound
was prepared usihg anal ogous to those for

E¥ nple 10. LCMS: (M+H)+ = 390.20. Exanple 13

@% CPTRRYPG, PP PEFPRICS 1§ing plzce(dturea Asalagohy tr thosg dycEclnpieyl0) LCMS:

(M+HY 2, &odi/mzaspi r o[ 4. 5] decan- | - one: Thi s conpound was
prepared using procedures anal ogous to those for
Exanpl e 10. LCMS: (M+H)+ = 348.20. Exanple 14

Ekamﬁkéﬁ Chl oropyri di n-2-yl)-2-(trans-4-hydroxycycl ohexyl)

2t éé &lazasplro 4. 5] decan-1-one This conpound was

-( ralﬁ By yelphegxy Tsoléétfm@smaﬁbﬂbig'@ldm-lﬂl]tﬂ;ﬁaénaza‘spnro [4.5]decan-1-

one Exanple 10. LCVS: (M+H) + = 364. 20, 366.20. Exanple 15
2-[2-(trans-4- Fydroxycyclohexyl)-l-oxo 2, 8-di azaspiro]
4. 5] dec- 8- yI]nlcotlnonltrlle

QQ%:

This compound was prepared using procedures analogous to those for Example 10. LCMS:
(M+H)" = 398.20.

Example 32
8—(6-Fluoropyridin-Z-yl)-2-(trans-4-hydroxycyclohexyl)-2,8-diazaspiro [4.5]decan-1-one

OH
e
OO
—N

F
This compound was prepared using procedures analogous to those for Example 10. LCMS:

(M+H)" = 348.20.

Example 33
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Thi s conmpound was prepared using procedures anal ogous
to those for Exanple 10. LCVs: (M+H) + = 355. 20.
WEX@T06 75046 PCT/US2006/046309
2- (trans-4- Hydroxycyclohexyl)-8-[3-(trifluoromnethyl)py
2-(trams ¢ Hydroxpicy cloheByDH 43, A8tk iNQb - S d@G B TIAROL yiT iss

diaza 25 as_brepared using procedures anal ogous to
il o?a\ﬂ@%%ple 10. LCVB: (M+H)+ = 398.20. Exanpl e

t'hose
17 WOH
2- (trans-4- Hydroxy ychhexyIX38-LE;;Brifluoronethyl)py
ridin-2-yl]-2,8-dia ' . ﬂ <| oneThi s conpound

was prepared usih aflal ogous to those for
Exanpl e 10. LCWVE: i) 9820. Exanple 18
2-[2-(trans-4-HydrBxycycl ohexyl ) -1 -o0xo- 2, 8-di azaspi r o[
4 Thisdeem &l ¥ ds j k: ptrile This ¢ ound was pr
o +H¥S—i 2p})oceplur Z)géy g%gﬁlglggggotc% ot r?gag%goflﬁ)?on%?ﬁn%f kxapple 10. LCMS:
cw@:%- OM-H) + = 355.20. Exanpl e 19
8-(2-Chl oropyridin-4-yl)-2-(trans-4-hydroxycycl ohexyl)
Exmmgé -di azaspiro[ 4. 5] decan-| -one This conpound was
dbar ed usi ng procedures anal ogous to those for

6-[2-(tExBPH bRy cy IGhR v 1)1 ¥ 1<366..20. . Exanpl.e 20
05 P or oy o o e b SR 2 ore R ategpre
-2, 8-di azaspi r o[ 4. 5] decan- | - one. Thi~s_.&¥hpound was
prepared using procedures anda ogo o those for
Exanpl e 10. LOVS: ( + w ~Exanpl e 21
8- (5- Chl or opyr i NEM=X2- yiHrN2- ( Kr aps- 4- hydr oxycycl ohexyl )
-2, 8-di azaspi ro[ 4. 5fde¥can~~oneéThi s conpound was
prepared using procedures anal ogous to those for
EXdnprerored whBpar¢dvishigproceBfids 216366 130m0sEXFMBpRA0. LOMS:
(M+H)8=66o &5 onopyri di n-2-yl ) -2- (trans-4- hydroxycycl ohexyl) -
2, 8-di azaspi ro[ 4. 5] decan- 1| - one

Example 35
2—(trans—4-Hydroxycyclohexyl)-8- [6—methyl-4-(triﬂuoromethyl)pyridin-z-yl]-2,8—

diazaspiro[4.5]decan-1-one

This compound was prepared using procedures analogous to those for Example 10. LCMS:
M+H)" = 412.10.

Example 36

8- [3—F1u0r0-4—(triﬂuoromethyl)pyridin-z-yl] -2-(trans-4-hydroxycyclohexyl)-2,8-

diazaspiro[4.5]decan-1-one
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Thi s conmpound was prepared using procedures anal ogous
to those for Exanple 10. LCVs: (M+H) + 408. 1/ 410. 1.
WEX@MOE L3 6- PCT/US2006/046309
[2 (trans-4-Hydroxycycl ohexyl)-1-oxo-2, 8-di azaspiro
[ 41137 epsepoBnd wis prersond webgi froceilgesTiniabeoBrp thunel fardBxample 10. LCMS:
(M+IDYepfd R using procedures anal ogous to those for
anple 10. LCMS: (M+H)+ = 355.20. Exanple 24
2-(trans-4- Fydroxycyclohexyl)-8-[5-(trif|uoronethyl)py
ExmﬂMéhle yl']1-2,8-di azaspiro[ 4. 5] decan-|one This
und mas repared using procedures anal ogous to
8-3- lilwgeym@n-4as!)a ansyshydroyyeyclgheeyl)- ;s:h@@anmt 5]idbecanpil-ane
25
8-(3,5-Di fluoropyridip-2-yl)s2- ( s 4 hydr oxycycl ohe

xyl)-2,8-diazaspir 5] decan- 2Thi s conpound was
prepared using prgz;éggﬁi:égégygous to those for
Exawple 10. LQME: 20 Exanple 26
f I trans dro
c| I ohex %ﬂ éas(# %b%gfg g%é{ng %A{)'E éelsca)gﬁlo e H‘?ﬁ ?5?‘&5%% E%L LCMs:
(M+Hjgs3 5%pared usi ng procedures anal ogous to those for
Exawple 10. LCMs: (MHH)+ = 382.2/384. 2. Exanple 27

83 5-Di chl oropyridin-2-yl)-2-(trans-4-hydroxycycl ohe
EX““RVI? 2, 8-di azaspiro[ 4. 5] decan-| -one This conpound was

8-(5-Filo® ﬁﬂkd}hsi 368 t hose, f

TRR IR BRI PR AGEA R %R%W?o%%mwolf Msgaioue
28
8- (5-Brono-3-fl uoropyridin-2
| ohexyl) -2, 8-di azaspiMo[ 4
was prepared usi pr al ogous to those for
Exanpl e 10. LCMS: ( + =426710/ 428.1. Exanple 29
This compound was prepared using procedures analogous to those for Example 10. LCMS:

(M+H)" = 349.20.

) - rans 4- hydr oxycyc

d one This conpound

Example 39
8-(S-Ethylpyrimidin—Z-yl)—Z-(trans-4-hydroxycyclohexyl)-z,8—diazaspiro [4.5]decan-1-one

_NHD%N o,

This compound was prepared using procedures analogous to those for Example 10. LCMS:
(M+H)" = 359.30.

Example 40
8—(S-Bromopyrimidin-2-yl)-2-(trans-4-hydroxycyclohexyl)—z,8-diazaspiro [4.5]decan-1-one

Ol

This compound was prepared using procedures analogous to those for Example 10. LCMS:
(M+H)" = 409.10/411.10.
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8- (5- Brono- 3-chl oropyridi n-2-yl)-2-(trans-4-hydroxycyc

| ohexyl ) -2, 8-di azaspi ro[ 4. 5] decan-1-oneThi s conpound
woR®7p6Bpar ed usi ng procedures anal ogous to t hPGEUSNG/046309

Exanpl e 10. LCMS: (M+H)+ = 442.0/ 444. 1/ 446. 0. Exanple

30
- Chl oro-5-(trifluoronethyl)pyridin-2-yl]-2-(trans-
Exangilﬁgldroxycyclohexyl)-2,8- di azaspi ro[ 4. 5] decan- 1- one
3-[2-(Vhins-4 dhripayagclote syl p1-2REL. 8iiva ifheh [RE[Ac 8V B adifdh itri
to those for Exanple 10. LCNS}ﬂ(&HA)+ :§l§§?2ﬁ432g§ﬁﬁunk
Exanpl e 31 WOH

2- (trans-4- Hydroxycycl ohexylY - 8t rifluoromethyl)py
ridin-2-y|]-2,8-dgﬁ7 spi £ oN4s5decan-1 one This
conmpound was prepared usin rocedures anal ogous to
t hose for Exanple N 'Ch . (M+H) + = 398. 20. Exanpl e
32

8-Iih6- Prpowndpyasi miépared-uging pRoctdur@nmaldgdiy 45 MYEHE ERRENY 1), Lowms:
(M+H)2= $sepazaspi ro [ 4. 5] decan-1-one This conpound was

prepared using procedures anal ogous to those for

Exanpl e 10. LCMS: (M+H) + 348. 20. Exanpl e
Exampi42(trans-4- Hydroxycycl ohexyl)-8-(3,5,6-trifluoro-4-m

ethylgyridin-Z-yI)-Z,S- di azaspi ro[ 4. 5] decan- 1- one
8-(1,3-Repzothisrat3uit2-faanspleploxdy dtiery)-P8 A LALTAT4. SJadt MO0

to those for Exanple 10. LCVE: (N%FD+&ﬁ{398.20. (

Exanpl e 34 :
6-[ 2- (trans-4- Hydr oxycycl ohexyl) - 0- 2, 8-di azaspi rof
NTrile Tliis conpound

4. 5] dec- 8-yl ]-2- ni cot 1 N

was prepared usi cedur al ogous to those for

Exanpl e 10. LCMVB: "(MFH) + = 369. 20. Exanpl e 35

21 cotpround mypg prsReted bsinthproyddyires afidfogoed toythesd-foi Exdnlplt0100 LCMS:
(M+Hyret3gby pyri din-2-yl]-2,8- diazaspiro [4.5] decan-1-one

Example 43
8-(3-Fluor0pyridin-2-yl)—2-(cis-4-hydroxycyclohexyl)—2,8-diazaspiro [4.5]decan-1-one

OH
eel
. —N ‘

1) Benzyl 2-(cis-4-hydroxycyclohexyl)-1-oxo-2, 8-diazaspiro[4.5]decane-8-carboxylate
OH
3.,
o)
- X
0

A mixture of 1-benzyl 4-methyl 4-(2-oxoethyl)pipelidine-1,4-dicarboxy1ate (4.80 g, 0.0150
mol), cis-4-aminocyclohexanol hydrochloride (2.5 g, 0.016 mol) and triethylamine (3.3 mL, 0.024
mol) in 1,2-dichloroethane (30.0 ml) was stirred at room temperature for 30 min. To the mixture was

added sodium triacetoxyborohydride (7.9 g, 0.038 mol) with stirring. The mixture was stirred at room
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Thi s conmpound was prepared using procedures anal ogous
to those for Exanple 10. LCVs: (M+H)+ = 412. 10.
WE2@T06 75086 PCT/US2006/046309
8-[3-Fluoro-4-(trifluoronethyl)pyridin-2-yl]-2-(trans-
tempelétdny ﬁn‘dxly dial wincheyle)l -aR 38 °C for 2h. After cooling, the mixture was diluted with
aspirol4.5 ongIhi
ciolofpa AR e a8 Bt S T o OEADL SRR 80 R P ARERE hcccssivery,
dried d:_\@\/ﬂazmﬂﬂ)efed: aﬁﬂ@n@@nra@kéﬂplraldﬁe was punﬁed by flash chromatography to
. - 3-F ar ridin r
sive S5t A O IMR o ieN i S PEAIR Y RN ELAIRIHIS) (4208
72.0%jpr epar ed usi ng procedures anal ogous to those for
Exanpl e 10. LCVS: (MtH) + = 348.20. Exanple 38
8- (5- Fl uoropyrimdin-2-yl)-2-(trans-4-hydroxycycl ohexy
2) 2-(dis-4-Bly&-odicad algepyli- D P-4iBhste el fecané-ofhi s conpound was
prepared using procedures anal ogousyto those for
Exanpl e 10. LCMS: (MHH) + = 3497 20. Exanpl e 39
8- (5-Ethyl pyrimdin-2-yl) 1s- 4- hydr oxycycl ohexyl
) -2, 8-di azaspi r o[ 4. qiggf-hlone Thi s conpound was
prepared using procediyres -alogous to those for

| e
gﬁ?@? 8ﬁgf/§r VA ac}d{ﬁ(l}/;l}_%ﬂ-ﬁ}tlog ?gqp :Ll, ZEe(ﬁyrEghryo oxg )70 oh%xg)? ]]-oxo -2,8-
diazaspire]4 1ddtme Bsaibooyle §. theg arp0bS lomel) Trhmstharﬁﬂrﬁi@lmﬁ) wwalsr nitrogen. The
o B S B LSS S R B! PR e v, s
the fillrafe? whi rcamentatddy dr @ity C3-isohbxiydxlyeyolaenyl 2?,8-dtizaspagpiStdsfan-1-one
ec- 8-yl ] pyrazine-2-carbonitrile This conmpound was

]
(L29%f§63red usi ng procedures anal ogous to those for
Exanpl e 10. LCVS: (MtH)+ = 356. 20. Exanple 42

3) 8-(3-fluoropyridin-2-yl)-2-(cis-4-hydroxycyclohexyl)-2,8-diazaspiro[4.5] decan-1-one

A mixture of 2-(cis-4-hydroxycyclohexyl)-2,8-diazaspiro[4.5]decan-1-one (20 mg, 0.08

mmol), 4-fluorobenzonitrile (12.3 mg, 0.102 mmol) and N,N-diisopropylethylamine (44 pL, 0.25
mmol) in N-methylpyrrolidinone (0.5 mL) was irradiated under microwave at 200 °C for 15 min. The
mixture was diluted with methanol (1.3 mL), and purified by Prep-HPLC to give 8-(3-fluoropyridin-
2-yb)-2-(cis-4-hydroxycyclohexyl)-2,8-diazaspiro[4.5]decan-1-one. LCMS: (M+H)" =348.2.

Example 44
8-(3-Chloropyridin-2-yl)-2-(cis-4-hydroxycyclohexyl)-2,8-diazaspiro[4.5] decan-1-one

OH
Cl 0O Q
—N

This compound was prepared using procedures analogous to those for Example 43. LCMS:
(M+H)" = 364.2/266.2.

Example 45
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8- (1, 3-Benzot hi azol - 2-yl)-2-(trans-4-hydroxycycl ohexyl
)-2,8-di azaspiro[ 4. 5] decan-1-one This conpound was
“KpWEQMWBd4using procedur es analogous to t hose POT/US2006/046309
Exanpl e 10. LCMS: (MH) + = 386. 20. Exanpl e 43
2'[2'(Sfl%-hﬂlv@waplyhexdl)n-ﬁm&dnﬂza(sﬁirsm ﬁd@y@rﬁw&ﬁﬁ&mﬁ@yl )-2
, 8-di azaspiro [4.5] decan-1-one 1)
2- (cis-4- hydroxycyclohexyl)-l-
ecane- 8- car boxyl ate :
4- (2- oxoet hyl ) pi pefi oxyl ate (4.80 g,
0. 0150 nol), cis-4.a exanol hydrochl oride
(2.5 g, 0.016 nol) and triethylamne (3.3 niL, 0.024
rothys PRpqung vegs efspopbesiiganec{8e Aaltus Wethositbr B:a8pRYU3, LOMS:
M+Hy'comstenperature for 30 mn. To the m xture was added
sodiumtriacet oxyborohydride (7.9 g, 0.038 nol) with
stirring. The m xture was stirred at roontenperature
ExampRl46l h, then was heated at 80 OC for 2h. After
8-(3,5. oollng, the m xture was diluted with dichl oronet hane,
( {uqrapyridin g n2-(cis- WdrsmcutlﬂhHXyl)MFMSﬁl?o[5%decd/l@1-6ﬁe

-di azaspiro[4.5]d
enzyl 4-nethyl

and brine successively, dried over Na , filtered,
and concentrated. The gesidug wa ified by flash
chr omat ography to gj benz

2-(cis-4-hydrox 0 | ) \V-0Xo- 2, 8-di azaspiro[4.5]d
ecane- 8- car boxyl at %. 2)

2 I.S-4- Hydr ox Iohexyl - 2, 8-di azaspi ro[ 4. 5] decan- |

Tﬁlg %uﬁé’ VTSI U PRGNS sakesoi koo r Besanani¢ 43. LCMS:
@&Hﬂi @663 4- hydroxycyclohexyl)-l-oxo 2, 8-

di azaspi ro[ 4. 5] decane- 8- carboxyl ate (2.13 g, 0.00551

nmol ) in methanol (50 nL) under nitrogen. The reaction

Exampl¢ 47 ur e was stirred under an atnosphere of hydrogen

was filtered, and the filtrate

Xt
8-(2,5 f)ﬁfuo?o E’gin :]f— é%a%wycyclohexyl)-z 8- dlazasp1r0[4 S]decan-1-one

2 (CIS 4- hydroxycyclohexyl) 2, 8-di_ag@dgpiro[ 4. 5] decan- |

-one (1.29 g, .S
8- (3- fluoropyrldl -yI) ydr oxycycl ohexyl ) -2
, 8-di azaspiro[ 4. I- NA m xt ure of

2. (cis-4- hydroxycw ohe 7 8- di azaspi ro[ 4. 5Jdecan-
-one (20 mg, 0.08 mmwl ), 4- fluorobenzonltrlle (12 3
n‘muscg Od ) sopr op Iethlamne m.,
25 lrl#ml b ep?rrg‘?Hﬂng"r?CF%‘Fe e sserf@)E%@le 43. LCMS:
QTHD|r?%H%ated under m crowave at 200 OC for 15 min. The

m xture was diluted wth nethanol ( 1.3 nL), and
Eurlfled by Prep-HPLC to give 8-(3-fluoropyridin-
Exampls 49y _ 2_ (¢i s- 4- hydr oxycycl ohexyl ) - 2, 8- di azaspi r o[ 4. 5] d

8-(5-Chefr813- 11]uo%}%frldl%l)-z(-%u)-hydroxycyclo%lexyl)-2,8—d1azasp1ro[4.5]decan—l-one

O e

This compound was prepared using procedures analogous to those for Example 43. LCMS:
(M+H)" = 382.2/384.2.

Example 49
8-(5-Chloro-2-ﬂuoropyridin-3—yl)—2-(cis-4-hydroxycyclohexyl)-2,8-diazaspiro [4.5]decan-1-one
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Exanpl e 44
8- (3-Chl oropyridin-2-yl)-2-(cis-4-hydroxycycl ohexyl)-2
wQ Beodioerses pi r o[ 4. 5] decan-1 -one This conpound We&T/US2006/046309
prepared using procedures anal ogous to those for
Exanpl e 43. LCMs: (MHH) + = 364. 2/ 266,2H Exanpl e
452-[2-(Cis-4-hydcpxycyc|ohe@ylliizgio-Z,S-diazaspiro[
4. 5] dec- 8-yl ]nicoti i trile \Thi npound was prep
usi ng anal ogous toft h fo npl e 43. LCVS: (MHH) +
= 355.2. Exanple 4
8-(3,5-Di fl uoropyridi s 2- yI) 2-(cis- 4-hydroxycyc|ohexy
I ecan- -on Thi onpo
g R bl R R B0 b BRag Thmote . Loms:
(M+ 2342 LCMB: (M+H) + = 366.2. Exanpl e 47
8 (2,5-Difluoropyridin-3-yl)-2-(cis-4-hydroxycycl ohexy
L 2, 8-di azaspiro[ 4. 5] decaii-l-one This compound was
Examp éﬁared usi ng procedures anal ogous to those for

B e e L S

Hhi s conpound
us to those for

was prepared usi ng progeduresaana‘

Exanpl e 43. LCMB: ( 8 3847 2. Exanpl e 49
8- (5-Chl oro-2-fl pyy-+6i n- -y ) - 2- (ds-4- hydr oxycycl o
hexyl ) -2, 8-di azaspi FeN4. 5 ~l -oneThi s conpound was

ptrﬁjﬁa&rﬁﬁkuﬁékv%a%d%g@&i%c 5%%?“5 ttﬂt}tl g%&x%m@@% LCMS:

(M+H): (ggg‘@ﬁéhloropyrldln 2-yl)-2-(cis-4-hydroxycycl ohexy
|') -2, 8-di azaspiro[ 4. 5] decan-|-one This conpound was
prepared using procedures anal ogous to those for
Examlﬂﬁé le 43. LCMB: (M+H)+ = 398.2/400. 2.

8- (5-Brom0-3-ﬂuoropyridin-z-yl)-z-(cis-4-hydroxycyclohexyl)—2,8-diazaspiro[4.5]decan—l—one

R we!
—N

This compound was prepared using procedures analogous to those for Example 43. LCMS:
(M+H)" = 426.1/428.1.

Example 52
8-(5-Bromo-3-chloropyridin-2-yl)-2-(cis-4-hydroxycyclohexyl)-2,8-diazaspiro [4.5]decan-1-one

OH
cl Q Q’
—N

This compound was prepared using procedures analogous to those for Example 43. LCMS:
(M+H)" = 442.1/444.1.

Example 53
2-(Cis-4—hydroxycyclohexyl)-8—[4-(triﬂuoromethyl)pyridin—Z-yl]-2,8-diazaspiro [4.5]decan-1-one
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Exanpl e 51
8- (5-Brono-3-fluoropyridin-2-yl)-2-(cis-4-hydroxycyclo
wheooylo§7524 8- di azaspi ro[ 4. 5] decan-1-one Thi s coP@DUSH06/046309
was prepared using procedures analogous to those for
Exanpl e 43. LCMS: (MHH) + 426. 1/ 428, 1. dixanpl e 52
8- (5- Br ono- 3- chqu@pyrldln 2(yl) i s-4-hydroxycycl o
hexyl ) -2, 8- dlazaspl 4.5 can- Thi s conpound
was prepared u3|ng qiﬁj;i%ialogous to those for
Exanpl e 43. LCME: /444.1. Exanple 53
cloh trifl oronethyl pyr i
dllg]gz(‘%m?f%%% yegz as ?Hllgo%ﬂgeg‘]‘raéaé‘ﬁ g‘Pusé‘h qu%E@E’d?%‘dé nECMS:
(Nﬁfﬂas3%¥kpared usi ng procedures anal ogous to those for
Exanpl e 43. LCMS: (M+H)+ = 398. 2. Exanple 54

2-[2-(C s-4-hydroxycycl ohexyl) -1 -oxo- 2, 8-di azaspi r o[ 4.
Examp]efdc- 8- yI]|son|cot|non|tr|Ie Thi s conmpound was

2-[2- (@fs%ﬁgfﬁ&ﬁ?él@%ﬁ% 1 9Gedyry g%gfﬁ'? Q%ﬁ%w lsg%%ﬁnfog{trﬂe
8- [3 Fl uor o- 4- (trlfluoronethyl)pyr dpoH2-yl]-2-(cis-4-
hydr oxycycl ohexyING 2, 8- di azaspi @ 5] decan- 1- one
Thi s conmpound was ar ed procedur es anal ogous

to t hose for Exa N LCNGS: j(MrH) + 416. 2. Exanpl e

2 Tﬁ@c& }]40‘&%& da® 19;%&1 ﬁh}%)ﬁ}'clc)edlﬁes%gl WD EARYk 7 E§(am%1g 512 SL%MS:

_M}Hur ecan-1-0 pe This conpoun mas preparé
( é&ures anal ogous to those for Exanple 43 LCVE:
(MHM--SM.Z Exanpl e 57
Chl oropyrazi n-2-yl)-2-(cis-4-hydroxycycl ohexyl )-2
Exmngggglazasplro [ 4. 5] decan- 1- oneThi s conpound was

8- [3-anoe(p&l(&ﬂluk$§dllﬂl¢§ @gﬁ?ﬁﬂm—?ﬁ? 280G AKGy E RS2 807

e 43.
OH
FsC F o) Q/
ates
=N

. a
dlazasgﬁ‘o .S]decan-1-one

This compound was prepared using procedures analogous to those for Example 43. LCMS:
(M+H)" = 416.2.

Example 56
2-(Cis-4-hydroxycyclohexyl)—8—pyrazin-2-yl-2,8—diazaspiro [4.5]decan-1-one

This compound was prepared using procedures analogous to those for Example 43. LCMS:
M+H)" = 331.2.

Example 57
8-(6-Chloropyrazin-z-yl)—2—(cis-4-hydroxycyclohexyl)-z,s- diazaspiro[4.5]decan-1-one
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(MrH) + = 365. 2/ 367. 2. Exanpl e 58
8- (3, 6-D net hyl pyrazi n-2-yl)-2-(cis-4-hydroxycycl ohexy

WO 2002/087504 azaspi ro[ 4. 5] decan-| -one Thi s conpouPdT/Wa®06/046309
prepared using procedures anal ogous to those for

Exanpl e 43. LCVS: (M+H) + = 359. 3_~Exspl e 59 Met hyl

{6-[2~(ci s-4-hydroxycycl ohexyl) - {0- 2, 8-di azaspiro[ 4

. 5] dec-8-yl]-5-net yr ek yJCar bamate 1)

2-(ci s- 4- Hydi 77 NN

gxycycl ohexyl ) - 8- ( Fnet h Itropyridin-2-yl)-2,8-d

azaspiro[ 4. 5] decai-1 -one: A m xture of

Zgﬁfé'c%@u@x gfapgrx%sd m%}@;ﬁyd&a&s%gbgﬁé&%&e[f&émﬁ@ an-1lcMs:
(M+HY = HI58/367 8- met hyl - 5- ni tropyri di ne (0.0718 g, 0.416

mmol ) and pot assi um carbonate (0.11 g, 0.79 mmol) in

N, N-di net hyl formam de (2.0 nL) was heated at 90 0C
Exampled8ni ght. After cooled to roomtenperature, the
- - i - _l D - ... I 73 d d\@éahtl-one
8 Gﬁ\?%%%ﬁﬁ% [ r){ ie)L2t @%e%%%%ﬁ?%y%hﬁgggk’g & dgiiﬁe g]ver

Na2SO4, filtered, and concentrat e residue was

used directly in next/ step Wth urt her

purification. 2) N N

8- ( 5- Ami no- 3- net hyl > N di

ohexyl ) -2, 8-di azasprNo[ 4.

was added to a solution of

2 Thisicemgounyl chrae mgpared wingpydcpdBes(aBalogdui yd these for Example 43. LCMS:

it ridin-2-yl)-2,8-diazaspiro[4.5]decan-1-one in

GM+H2;t%%%%I (5.0 nL) under an atnosphere of nitrogen. The

m xture was stirred under an atnosphere of hydrogen
Exmmggggfvgrs, and filtered. The filtrate was concentrated
Meth@-{6-52-Gois-4rby Brompy thyhgsyD1elixa-28-¢inJaspir ¢ [diStded-SHilliP-mefiyipyrigin-3-
yﬂﬂuﬁg%%%)'z’s' di azaspi ro[ 4. 5] decan-1 -one. 3) Methyl

-12-(cis-4-hydroxycycl ohexyl ) -1-oxo0-2, 8-di azaspiro[ 4
.5] dec- 8-yl ]-5-met hyl pyridin-3- yljearplhate Methyl
chl oroformate (6.0 L) was added ¢g i Xxture of

8- (5- am no- 3- net hyl pyriNdi n-2=y| )<
2-(ci s-4-hydroxy hexytN A?azaspiro[4.5]decan-
-one (18.0 ng)(Bnﬁ N i SO et hylam ne (20.0 nl)

in acetonitrile (100 nL). The m xture was stirred for
2 h, and was diluted with nmethanol. The resulting
solution was purified by prep-HPLC under basic

1) 2-( c%.?—gg}ytcl}'o%]cyglghexyl)—&( 3-methyl-5-nitropyridin-2-yl)-2,8-diazaspiro[4.5]decan-1-one:

OH
»el
N

ZI

)-2-(cis-4-hydroxycycl
décan-1-one: Pd/C (15 ng)

A mixture of 2-(cis-4-hydroxycyclohexyl)-2,8-diazaspiro[4.5]decan-1-one (0.10 g, 0.40
mmol), 2-chloro-3-methyl-5-nitropyridine (0.0718 g, 0.416 mmol) and potassium carbonate (0.11 g,
0.79 mmol) in N,N-dimethylformamide (2.0 mL) was heated at 90 °C overnight. After cooled to room
temperature, the mixture was diluted with ethyl acetate, washed with water and brine. The organic

phase was dried over Na,SO,, filtered, and concentrated. The residue was used directly in next step

without further purification.
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af ford net hyl _ _
{6-[2-(cis-4-hydroxycycl ohexyl)-I-oxo-2, 8-di azaspiro[ 4
WO 2jodeerse4+ yl | - 5- net hyl pyridi n- 3-yl} carbanat ePCT/O8B06/046309
(MrH) + = 416. 2. Exanpl e 60 Ethyl _ _
{6 [2-(cis-4- hydroxycyclohexyl)-l-oxo 2,8-diazaspiro[4
I }car barmt e This

2) 8—(5— nz%ounazeéf\é%yibc{}}g—ga%}e%f) qu ll(zj,y ;om;cg @emalé-g SWW%.SM@M -1-one:
those for Exanple 59. LCMS: (I\/H—I)i@,ﬁr«:% Exanpl e 61
Eth I _ _
{6- {gy(m s-4-hydr oxycygl o 3 -1, 2,8-di azaspiro[ 4

h I
8-yl]-5- I n-¥- ¥l jcarbamate This
o e i 'mdur es anal ogous to

conpound was prepare
t hose for Exanple 59. (MrH) += 441. 2. Exanple 62

Prdfty (14 bng) was added to a solution of 2- (c1s-4 gycgo?cgclohex%l) -8-(3-methyl-5-

1) -1-
nltropEnzfl é]%-yﬁe?cS gég;sq?l?ycgﬁpq%pﬁ%\e, i Ingtggnoy I($.6anbn rmadee afihatsnosphere of
nitrog&n MPe hhﬁdul‘é@&s RIrRAFNET a4 %ﬁ%h@fe%‘? ﬁQ(H'B éaei g@r?‘ﬁ:g %3’ ﬁlt?red e filtrate

t hose fo nple 59. L
was - engniyase c? &V‘hy §r(67€?’€5?03"@h‘§3)@9}’1}d1¢~2ﬂi669— QIS%hbrdaZfassploﬁmyl)-z 8-
diazaspio[BFtllecan8-ytle] - 5- met hyl pyri di n- 3-
yl }cycl opr opanecar boxam de Thi s conpound was pr.epared
usi ng procedures anal ogous to those for Exanple 59.
3) Meﬂhﬂl\l@[Z—(MfWYdr&@Zyme aﬁR\lo@ B88iazas pzro[45 dec 8-yI]-5-methylpyridin-3-
g $ s 4- hydroxycycl?t?exyl) 8- [ 3-'net hy (Vg 0X0 {/f) ‘{
yl}caral -yl)pyridin-2-yl]-2, 8- _
di azaspi ro[ 4. 5] decan-1-one 4-Bronobut apoy! chlori de
(13.0 nL) was added to a mxtyse o

8- (5-am no- 3- et hyl pyridin

2-yl)-2-(cis-4-h @@LZ,S-diazaspiroM.S]d
AR ¥ ) hyl am nopyri di ne

ecan-| -one (18¢g .
romethane (1.0 nL). The m xture was

pag

(14.5 nmg) in dich
stirred for 3 h. /Then

Methyl chloroformate (6.0 pL) was added to a mixture of 8-(5-amino-3-methylpyridin-2-y1)- |
2-(cis-4-hydroxycyclohexyl)-2,8-diazaspiro[4.5]decan— 1-one (18.0 mg) and N,N-
diisopropylethylamine (20.0 plL) in acetonitrile (1.0 mL). The mixture was stirred for 2 h, and was
diluted with methanol. The resulting solution was purified by prep-HPLC under basic condition to
afford methyl {6-[2-(cis-4-hydroxycyclohexy1)—l-oxo-2,8-diazaspiro[4.5]dec-8-y1]-5-methy1pyridin-
3-yl}carbamate. LCMS: (M+H)" = 416.2.

Example 60

Ethyl {6- [2-(cis-4-hydroxycyclohexyl)-1-ox0-2,8-diazaspiro [4.5]dec-8-yl]-5-methylpyridin-3-

yl}carbamate

This compound was prepared using procedures analogous to those for Example 59. LCMS:
(M+H)" =431.3,
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potassiumtert-butoxide in tetrahydrofuran (1.0 M
0.20 nL) was added. The m xture was stirred for an
wa@ea7vesmel hour. The sol vent was evapor at ed. HA¢EUS2006/046309

resi due was dissolved in nethanol (1.8 niL), and

purified by prep.-HPLC under basic condition to afford

2~ s-4- hydr oxycycl ohexyl ) - 8-[ 3- net hyl -
Exm%%é%&opyrrolldln | -yl)pyridin-2-yl]-2, 8- dlazasp|r0[4 5
Ethyrydl ¢6-i¢cis-domgirotychéohekMy-thoxo-2, 84#dzasiiro [ 45 052 -3-
l}car%a&glts 4- hydr oxycycl o%me-xyl )-8-[3- grrlgt [ ﬁl@ph?uﬁﬁme hylé’-)'{)ldm?’
y % di n- 3- yl ) pyridin-2-yl]-2, 8-

di azaspi ro[ 4. 5] decan- 1-one Thi s conpaundHivas prepar ed

usi ng procedures anal ogous to bhos. Exanpl e 64.

LCVS: (M+H) + = 429. 25 ;Exa
2-(Cis-4- hydroxy - 8- 3- thyI 5- (2- oxopi peri
di n- I-yI)pyrldl -yI spiro[ 4. 5] decan- 1- one

Tliis conpound masaprep red u5|ng procedur es anal ogous

to those for le 64. LCVS: (MHH) + = 441. 30.
Exanpl e
5 672-(Ci s-4- hydroxy cl ohexyl) - 8-[ 3- met hyl - 5- (2- oxo- I,

- ﬁ)h&&biﬁﬁ(lﬂma wak ))ﬁyzfré(ﬂlhsﬂrg%rdélec]lurgs a%alogous to those for Example 59. dLCMS:
M+H %g%glro[4 5] decan-1-one This conpound was prepare
rocedures anal ogous to those for Exanple 64.
LCNB (MtH) + = 443. 20. Exanpl e 68 Met hyl
hl or o- 6-[ 2- (ci s- 4- hydroxycycl ohexyl ) - - oxo-2, 8-di a
Ekamép§% i rof 4. 5] dec- 8-yl ] pyridin-3- yl}carbamate Thi s

10 Propyt gapte(cisd-hyaSoxye piticRe)-L-5kd) smi&siﬁﬁw& aanakagoy .
l}car%(hose for Exanple Sgﬂ) LCI\/BQ’ ( M+ [ 2]37 b’ﬁsg_%}‘my“d‘“-”
YUeArps A e 69 Met hyl

{6-[2-(cis-4-hydroxycycl ohexyl)-1-o0x0- 208-di azaspiro[ 4
. 5] dec- 8-yl ] pyridin-3- yl}carhgmt
N
o= =
éf

This compound was prepared using procedures analogous to those for Example 59. LCMS:

(M+H)" = 445.30.
15

Example 63
N-{6- [2-(cis-4rhydroxycyclohexyl)-1-oxo—2,8-diazaspiro [4.5]dec-8-yl]-5-methylpyridin-3-

yl}cyclopropanecarboxamide

20 This compound was prepared using procedures analogous to those for Example 59. LCMS:
(M+H)" = 427.20.

56



Thi s conmpound was prepared using procedures anal ogous
to those for Exanple 59. LCMS: (MtH)+ = 403. 3. Exanple
W@ Q0EN6RED4 PCT/US2006/046309
{5-chl oro-6-[2-(cis-4-hydroxycycl ohexyl)-1I-oxo-2,8-dia
Exanfaé@i r o[ 4. 5] dec- 8-yl ] pyridin-3- yl}carbamateThis
.C und was prepared using procedures anal ogous to
2(Cit :

roRy ey clohexybr-§s 350 ethykdofS-oxomppplidin- 148 pypidins3 y1p-2,8-
diazabpipdTibbRledah-Ebkyy |
{6-[2-(cis-4- hydroxycyclohexyl)-l-oxo 2 diazaspiro[4
. 5] dec- 8-yl ] pyridin-3-yl}carbanmate onpound was
prepared usi ng procedures anal ou those for
Exanpl e 59. L -N'EX®E Ie 72
Prop-2-yn-1 -y

{5-chl or o- 6- [2 (Al s-4-h drox cycCl ohexyl ) -1 -oxo0-2, 8~di a
zaspi ro[ 4. 5] dec- 89 yl ] pyridin-3-yl}carbamate This
5 Colnmombdutuml @R r(ezzlo HUE) Wk 4A6QL8 AURiRSrldral. g%ﬁ& -3 Shethylpyridin-

2-yl)~ ﬁﬁé&g@%ﬁ%@@& 8 d1azasp1ro[4(5%{elc:2nfl —grr?el 1/(?2? mg) and
dimetfyBarhideryEidHe 4}4&&@)@2&3&&%&&&%&1& 1:d mEZIEQh@n&Ethla da8aRil %r‘l."a h. Then

B TR I D TR

an additi@rphcar. 3% sdl@bivad Mb‘ﬁré‘re& The fosRiue FELARoBed th RERAY] (l 8 mL) and

d | oh | -
10 purind RS el G SR A 1 CAPHATRCU RS- metiyl-

(2-oxapenplidin -y B idpi-2HBEIdiksbi [ 25 106RAUIRS TRAL: 391@% 1 @7.20.
those for Exanple 59. LCMS: (MtH) + 465. 2/ 467. 2.

Exanpl e 75 Propyl
Exampk-652- (ci s- 4- hydr oxycycl ohexyl ) -1 -o0xo0-2, 8-di azaspiro[ 4

2-(Cis'—éil)g(ﬁﬂgiysc&éi(I)llep(yls-lssj[lj-rllﬁe%]iyl-s-(z-oxo-1,3-oxazolidin—3-yl)pyridin—2—yl] -2,8-

15  diazaspiro[4.5]decan-1-one

This compound was prepared using procedures analogous to those for Example 64. LCMS:
(M+H)" = 429.25,

20  Example 66

2-(Cis-4-hydroxycyclohexyl)-8- [3-methyl-5-(2-oxopiperidin-1-yl)pyridin-2-yl]-2,8-

diazaspiro[4.5]decan-1-one

OH
5. L
N
QGO0
O .
This compound was prepared using procedures analogous to those for Example 64. LCMS:
25  (M+H)' = 441.30.

Example 67
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ylj carbamate This conpound was prepared using
procedures anal ogous to those for Exanple 59. LCMs:
w@ hoHpe7564 431. 3. Exanple 76 PCT/US2006/046309
3- Fl uoro-4-[ 2-(ci s-4-hydroxycycl ohexyl)-1I-oxo-2, 8-di az
2- (Clﬁﬁ-myﬂﬂl&ﬁfey%ioﬂ@ﬁfl)as bBLﬂlplﬁSI‘lZSQ(ZL(;){oLﬂ ﬁa_ﬁzﬁlaﬁ-gfm%ﬁdm\l@ﬂ]—z 8-
prep are u3|ng procedur es anal ogous to those f
dlaza@e&% Kegpp-l-p¥0\s:  (MkH) + = 372.2. Exanple 77
4- Fl uor o- 3-[ 2- (ci s- 4- hydroxycyclohex ;0H
| - oxo-2, 8-di azaspiro [4.5] dec- &yl nitri le This
conpound was pr red ﬁlng oged anal ogous to
those for Exa = 372.2. Exanpl e 78
3,5-Difluoro-4- 2<§C| cIohexyI)-I-oxo 2, 8-
di azaspi ro[ 4. 5] decp8-yl | benzonitrile This conpound was
prepared usi ng procedures anal ogous to those for
Exanpl e 43. LCMS: (M+H)+ = 390. 2. Exanple 79
3, Bridobdpuidow f3-plepared usingprbyedtiexyaivgbherpbe) fol Eaxpitee48ECMS:
(Nﬁ£gi§é§§§iro[4.5]dec-8-y|]benzonitriIe Thi s conpound was
re d using procedures anal ogous to those for
aamﬂe43 LCVS: (MHH) + = 390. 2. Exanpl e
{S Chl or 0-6-[ 2- (ci s-4- hydroxycycl ohexyl)-I-o0xo-2,8
zasp|r0[4 5] dec-8-yl ] pyridin-3-yl}- Nnethylbenzan1d
Methgl {B@hmssmqm(@hoapmecy(cmh&w -190x02, D dBz4¥pirb 4. 5] decvsail Pyridin-3-
lhm%g, ? n.) was added to a m xture of 8-
y "™t%no- 3- chl or opyri di n- 2-yl ) - 2- (ci s- 4- hydr oxycycl ohe

Examp

xyl ) -2, 8-di azaspi ro[ 4. 5] decan-1| - one DHB ng, 0.0262
mol ), 3- [(nethylannn)carbonyl he oronlc acid (7.0
ng, 0.039 mmol) and

tetrakls(trlphenym Ia |un(0) (0.9 ny,

0. 0008 nmol ) |n3 ane . The resulting

m xture was heate and dlirred at 120 OC for 2 h . The
m xture was diluted with ethyl acetate and washed with
\Nélfhéircoallpduridni/as erepdihé udmgyaniedurboanglognaso thoseefdr Bragiple 59. LCMS:
(NHH&aZ tered concentrated under reduced pressure.
re3|3ue was purlfled by Prep-HPLC to afford the

desi red product.
Example 69
Methyl {6-[2-(cis-4-hydroxycyclohexyl)-1-0x0-2,8-diazaspiro[4.5]dec-8-yl]pyridin-3-
yl}carbamate
OH

Sl

This compound was prepared using procedures analogous to those for Example 59. LCMS:
(M+H)" = 403.3.

Example 70

Ethyl {5-chloro-6-[2-(cis-4-hydroxycyclohexyl)-1-0x0-2,8-diazaspiro[4.5]dec-8-yl] pyridin-3-

yl}carbamate
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LCVB: (MtH) + = 497.1/499.1. Exanple 81
8- (5-Brono-2-fl uorophenyl ) -2-(ci s-4-hydroxycycl ohexyl)
WO 200806isez aspi ro[ 4. 5] decan-1| -one A m xture of PCT/US2006/046309
2- (ci s-4-hydroxycycl ohexyl ) -2, 8-di azaspi ro[ 4. 5] decan- |
-one (0.50 g, 2.0 nmol ), OH
4-brono-| -fl uoro-2-i odobenzene { 0. g, 2.97 mmol ),
copper (1) iodide (0.0 g, 308 pwo pot assi um
phosphat e (1.26 gyNO¢59 | an¥ 1, 2- et hanedi ol
(0.23 nm., 4.1 ) i - Db n (2.5 nL) was heated
at 100 OC overni ghy. Thegreaction m xture was treated
with water, extra¢ted with ether. The conbi ned organic
| ayers were washed*with brine, dried over \gSO4 and

f I'lr}ﬁs&foﬁlgoun-ﬁhﬁas &)fépﬁ&@ﬁﬁng’ﬁ§ce@19@§ﬁl@fo§%sQgthuaeq@f E)[aﬁ‘%féCS@QLCMS:
M %hif The residue was purifiedon a silica
( dTu Woth et hyl acetate in hexane (gradient: O to

509 to give the desired product (0.59 g, 709 . LQVE:

= 425.0/427.0. Exanple 82
Ekam%Phé Fl uoro-5-[6-(pyrrolidin-1-ylcarbonyl)pyridi Q 3-yl

Ethyl]{ﬁ-ﬂTB(b)’d—‘} hydrogy clﬂhé'kyﬂ-ﬁm%@{s:&ﬁ%fﬁl‘l) [)1 SPdeb: -8-yl]pyridin-3-yl}carbamate
di azaspi ro[ 4. 5] decan-1 - one
5- Br onopyr i di ne- 2- car bony| chlorld- To 2
5- br onopyri di ne- 2-carboxylic agj d g, 12 mol) in
net hyl ene chlorlde ( gdded oxal yl chloride
( 1.6 nL, 18 mol I owed , N-di net hyl f or mam de
(0.020 m_., O. 26 I) After stlrred at RT for 2 h,
t he nixture was eyaporat ed under reduced pressure. The
residue was the axid chloride whi ch was used directly
next st reacti on,
o T SRS §gh P ine SRS ngioaqyy i v doriramals §9 CMS:
ad+HﬁGhd7thor|de was di ssolved in nethylene chloride
(20.0 nmL). To the solution was added a m xture of
pyrrolidine (1.2 nm, 15 mmol) and triethylamne (5.2
Example,7237 mol ) in nethylene chloride (5 nL). The
eagt i was stirred at roomtenperature for
Prop- %éﬁ“‘ﬁn‘yﬁ %1&1318 (':#de(cw Py dneryepiiehe i ome- qugg?ﬁmm[$51®h&

yllpyridid-Bylleanhamaext racted with nmethyl ene chloride (3 x 20

m xt ure of

D

m.). The conbi ned organic | ayers were hed with
brine, dried over MgSCU, d filtere filtrate was
evapor at ed under reduced press rikf;:;hresidue was
purified on a S|I|ca 0 f ethyl acetate in

hexane (gradlent::< yilel d the desired

pr oduct
O Ci

\

This compound was prepared using procedures analogous to those for Example 59. LCMS:
(M+H)" = 461.1/463.1.

Example 73

Ethynyl {6—[2-(cis-4-hydroxycyclohexyl)-1-0xo-2,8-diazaspiro[4.5]dec~8-yl]pyridin-3-

yl}carbamate
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3)
2-(Pyrrolidin-1~ylcarbonyl)-5-(4,4,5,5-tetranethyl-1,3
wWQ 2e0dioersedbor ol an-2-yl ) pyridine To a m xture ofPCT/US2006/046309

5- brono- 2- (pyrrolidin-1-ylcarbonyl)pyridine (1.0 g,
4.1 mmol) and 4,4,5,5, 4 OH
54',5',5l-octanmethyl-[2,2"]bi[[d, 3xabor ol anyl ]
(1.2 g, 4.6 mol) in1l di o e\ (10 ) was added
[I,I'-bis(diphenyﬁghﬁiéﬁquiigkigiene]dichloropalIadiu
m(I1), conplex @Lgh =Wl or t e (1:1) (0.2 g, 0.2
mol ), potassiumacgtate (1.2 g, 12 nmmol), and 1,1 -

bi s(di phenyl phospli no) ferrocene (0.1 g, 0.2 nmol)
under an atnospheggt?f nitrogen. The reaction m xture
was stirred at 80 overnight. After cooled to room

t , ] . filtered thro a 0
ol TR et B PR A Bl i BT pabBcro Lones:
(M+HyHe437esi due was purified on a silica gel colum with
ethyl acetate in hexane gradient: (0 to 40% to afford
the desired product. 4)
5 Examgle/d_F| yoro-5-[6-(pyrrolidin-I-ylcarbonyl)pyridin-3-yl
Pro efiviote- B (cflsn >l obexyl -2 8- dj .
S L TR

azaspiro ] decan- assiump

yliearham2® ol ) in water (0.10 nl) was added to a mixture
of 8- OH
(5- brono- 2-fl uorophenyl)-2-(cig-4- xycycl ohexyl ) -2
, 8-di azaspi ro[ 4. 5] decap | - one ?15. , 0.0353 mml ),
2-(pyrrolidin-I-yf b -5 N 575-tetranethyl-1,3
, 2- di oxabor ol agy: i d\n ng, 0.053 mmol), and

tetrakis(tripheny y ne) pal | adi un(0) (1.0 ny,
0.001 mml) in 1,4- dioxane (0.30 nL). The resulting
m xture was heatey and stirred at 120 0OC for 2 0 mn.
The m xture was fAltered. The filtrate was dil uted
Wb c SRS dAAD Rhs praftbdiRRe BHELdu sduided rev .
10 )Ellas e&%}ﬁr omat %pé raphy t %BafC %Jg#egq?ﬁ%goggéﬁl}ogg kopr)f%%%mu@? Sgi%MS'
(M+H) o085 2(R%-%) + = 521.2. Exanpl e 83
8-{5-[6-(Azetidin-I-ylcarbonyl)pyridin-3-yl]-2-fluorop
henyl } - 2- (ci s- 4- hydr oxycycl ohexyl) - 2, 8-
ExamHfl?Z\gaspiro[4,5]decan-1-one Thi s conmpound was prepared
Propyl®.[B4cifi SoBBENOLHS, §-8i f Qe AR 81,32
o LOVE: N I62IeREaY Exarrp? g ARG Plccls A 22
Yijearbpmate o o-3' - [ 2- (ci s- 4- hydr oxycycl ohexyl ) - 1 - oxo- 2, 8- di
azaspiro[ 4. 5] dec- 8-yl ] bi phenyl -4- carbgypm de This
conpound was prepared using prpced 5 anal ogous to
those for Exanple 82, [LCVB
HN S—N
o= =
0

s )

This compound was prepared using procedures analogous to those for Exaniple 59. LCMS:
(M+H)* = 431.3.

Example 76
20 3-Fluor0-4-[2-(cis-4-hydroxycyclohexyl)—1-0x0-2,8—diazaspir0[4.5]dec-8-yl]benzonitrile
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(MrH) + = 466. 0. Exanple 85

4' - Fl uoro-3'-[2-(ci s-4-hydroxycycl ohexyl)-1-oxo-2, 8-d
W@2@3067150f 4. 5] dec- 8-yl ] - N- et hyl bi phenyl - PCT/US2006/046309

4- car boxam deThi s conpound was prepared using

procedur es anal ogous to those for amae 82. LCMVE:
(MtH) + = 480. 1. Exanpl e 86 o)

4' -Fluoro-3'-[2-(cis~4¢hyd yRyc yl)-1I-oxo-2,8-d

azaspiro[4.5]decN@-4!!> oifeny- 3N car boxani de Thi s

conmpound was prepar edg=dsi n r dures anal ogous to

t hoseco Bu@@aeﬁgk ared usi . . 8 )
M +P§;;gjﬁug?o- 3 -] -e?ci s-4- ydregé%{%ﬁgﬁg% I -Ig%- ,1684-%d{“CMS'

ZaspiT o[ 4. 5] dec- 8-yl ] - N, Ndi met hyl bi phenyl -

3- car boxam de This conpound was prepared using

edures anal ogous to those for Exanple 82. LCVE:

EX&“%’K?&ZQ’H) + = 494.1. Exanple 88
4—Flu&0=§[2}(@fsﬂ-—@dr51&c§&dh%x?)— 8- XM VG LR X K abe-by AB Qizonif e

azaspiro[ 4. 5] dec- 8-yl |- N sopropyl bi phenyl -

3- car boxam deThi s conmpound was pr usi ng ‘

procedures anal o fo npl e 82. LCME:

(MrH) + = 508. 2. EX

N- Et hyl -5-{4-f 1| uor

X0- 2, 8-di azaspi ro[ 4.5y dec-8- :

yl]phenyl}pyridine-Z-Ehrboxanide Thi s conmpound was

péparmpouns wagpppockainggsocafiadsegalugout & thbR$e Hx@ple 43, LCMS:
M+HPS l,e 82. LCMVMs: (M+H)+ = 495.1. Exanple 90

- (2-'Fl uor o- 5- pyri di n- 4-yl phenyl ) - 2- (ci s- 4- hydr oxycycl
ohexyl ) -2, 8-di azaspi ro[ 4. 5] decan- | - one

Example 78

- hydr oxycycl ohexyl)-1-o0

3,5-Difluoro-4- [2—(cis-4-hydroxycyclohexyl)-1-0x0-2,8-diazaspiro [4.5]dec-8-yl]benzonitrile

OH
F 0 Q
F

This compound was prepared using procedures analogous to those for Example 43. LCMS:
(M~+H)" =390.2. |

Example 79
3,4-Diﬂuoro-5—[2-(cis-4-hydroxycyclohexyl)-1-oxo-2,8-diazaspiro[4.5]dec-8-yl]benzonitrile
OH
NC Q Q
X
FF |

This compound was prepared using procedures analogous to those for Example 43. LCMS:

M+H)" =390.2.

Example 80
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Thi s conmpound was prepared using procedures anal ogous
to those for Exanple 82. LCMS: (MtH)+ = 424.1. Exanple
W@®@1007/067504 PCT/US2006/046309

8-[2-Fluoro-5-(l-nmethyl-1H pyrazol -4-yl)phenyl]-2-(cis
3-{5-CHilohy/6H{ DEcysca By droky¥Mbhextt) 3=oxo0-2,8-diazaspi -8- idin-3-yI*-N-
methdlg)aza ‘#ro[ 4. %] de)gzn Ie-xgr)]eThl S corrpoﬂﬁo 4%dsecgry(le]8§1g133yl} N

UsF '“S “cedures anal ogous to those for Exanple 82.

LOVS: (MtH) + = 4274. 1. Exanple A Enzymaticgpsay of | |

bHSDI Al in fordreayWi t h

clarified |ysate Zour ce I SDl activity.

HEK- 293 transi en AN G pRessi ng an

epi t ope-tagged v NfuI h human | | bHSD

ngre har vest ed (g)y centrlfugatl on. Roughly 2 x 107

Ofassigia prosphats Ot A 8107 8mmal) in watr (018 insll)yvel fadded (@ & mritvire of 8-

(S-bro]i’fol-ScHT@opyrﬂhl LyB-2- (le-’h mgycloﬂe)&ylj\é]gagaﬁé{%? %]590 A one (11.6

@%ﬁ ‘F‘F%? and lysed in m cr of | izer
4 byl (%@hiflﬁlp‘F‘Glj;aRbP@NPbﬁwleWéle aper@ @&t ant 9. Qﬁér mmol) and
tetrakaqtm@a@nms;ﬁﬁ&)ﬂam&mﬁ(O) lBbi Qgtomgo&n}ogu ok ﬂox?ﬂ/ gloefst mL). The

1 g% ounds assessed in vitro
resu tlﬁg ture tvsggs %{53 n gpspfi at b}()y Gfagd h. s wesediluted with ethyl acetate

and wdﬂﬁ& olithechicttan® bidé. i The IMERC 15[}&?%% \ﬁﬁécﬁox‘r& INétSQﬂ, Bfl]e DVRQ centrated
under dsgdrtabl e ?r?xncentratl ons for the SPA assa 8

JFeUSeF BICEFUEe g I resifueuv sopisifis by ofreirBIRHS ﬁweér@rdj Bt é@lr@hproduct
LCMS3@M+mEl 49pl1d9eg. i n DMSO such that 3 | ogs of conpound

concentration were covered. 20 nL of clarified |ysate

was added to each well. Reactions were initiated by
Exampd@ilti on of 20 rrL of substrat ecofactor m x in assay

buf fer. (25 mV 7.5, 0.1 MNadl, 1 nmM
8-5-B 'g)ﬂ“S’B"Pr"FWQ? 2t é'ﬁ'i‘rroawelﬁgexa}) 24 diazaspIpESHlec 5 1o

3H-cortisone and 0.007% Triton 00, O|-E| ates were

i ncubated at 37 Q for one ur ctl ons were
guenched by add|t| of '-m)use coated SPA
beads t hat had be a ed W|th 10 nM

car benoxol one and ort eci fi ¢ nonocl onal

anti body. QJenched pl at es were incubated for a m ni mum

of 30tm nu ozﬁ &r(?rl or to reading on a Topcount

sCi APYeaP (Ctso‘b depxycxelhe R 8 diagaspipai4 Pidseand -one  (0.50 g, 2.0
mmol)j m-Ibrdmot-BﬂucbryQab(ﬁ)be@Bﬁ’e .40 no. %%f Soppbitn) 19Mf1é E@é%? g, 0.308

0%, of t t dbp
mmol) S O R (Rl L P netiol (093 L, &1 immol) in 1-

butanol (2.5 mL) was heated at 100 °C overnight. The reaction mixture was treated with water,
extracted with ether. The combined organic layers were washed with brine, dried over MgSO, and
filtered. The filtrate was concentrated under reduced pressure. The residue was purified on a silica gel
column with ethyl acetate in hexane (gradient: 0 to 50%) to give the desired product (0.59 g, 70%).
LCMS: (M+H)" = 425.0/427.0.

Example 82

8—{2—Fluor0-5-[6-(pyrrolidin-l-ylcarbonyl)pyridin—S-yl]phenyl}-2-(cis-4-hydroxycyclohexyl)-2,8—

diazaspiro[4.5]decan-1-one
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these conditions. Test conpounds having an 1C50 val ue
| ess than about 20 nM according to this assay were
w@ov3iesned active. Exanpl e B Cel | - based assaysPEDUS18£046309
activity Peripheral blood nononuclear cells (PBMCs)
were isolated fro rmal human vol unteers by Fi col
density centrifugatign. Cells were plated at 4x105.
cells/well in 200 NT of AIMV (G bco-BRL) nedia in 96
wel | plates. Th 0ells were stinulated overnight with
50 ng/m reconbi naht \hunan I L-4 (R&D Sygfens). The
foll ow ng nnrnindN\ZOO nM cortison gna) was added
in the presence or absence of ri oncentrations
of conpound. The cel /5 We I neUibat ed” for 48 hours and
then supernatants we ares Conversion of
cortisone to Corti sol determ ned by a conmercially
avai | abl e ELI SA (Assay sign). Test conpounds having
1) 5-Bsginappriding dicadomd sklotian about 20 wNIaccord;ng to thlsf
a NS 2NN Var.j ifications. o .
e S O B PPk iy R0 15 6 o i e tioride
(10.0 ) yassddednzalybeiilorids (1.hod e 1% ko) sdllpwed HyeN, Nedimbthlforihgide (0.020

hen j Pkt Q. . ifications, are also
e e et Y A2 U T T s BRI B R presure, The
residug was the aciqtghlprideahisheras ased; dircttlydi next stip repattoent ,  pat ent
applications, and publications, cited in the present
application is incorporated herein by reference inits
2) 3-Beggio-+ @iy olifia Hesrbamelinvedines: 1. A conpound of Formul a

| The 4boO¢ adddd BIHREWHs| 5210 iﬂ%ﬂﬁfaﬁ? LRos ! (50.8 rmIrB.r ’Pc?j % Jolution was
thereof, wherein: Cy is aryl, heteroaryl, ‘cycl'oa I,
added g mifure of BYYAidEg((ley mL, s mimodpni sieshylamisuls 2t ik, R7enmol) tohnethylene

. LB Y75 ] ai 2R13).q, .
B 0 B U8 s
aqueoys CRABRPiTeHost( R miamIS oo ORLERI 3)ctiyBGE GRbAR G)a2) ml). The
combiﬁe@%l@aﬁfb%&ﬁr%l@%ﬂdsafﬂgbﬂ&[ d&%ﬁ%{?gso% and filtered. The filirate was

R2a( CR12R13) g2; A i's cycloalkyls o
evapor%tg%i B E’S?E‘P‘i‘ié PRE§TIID rgl'h@] @glépq)‘g@sﬁu,nﬁg;h@ha olital gehedlign with ethyl acetate
in hexdh RgFididnt 088 6M46) 1 yleld fhe dvired pOfiuce

3) 2-(Pyrrolidin-1-ylcarbonyl)-5-(4,4, 5, 5-tetramethyl-1,3, 2-dioxaborolan-2-yl)pyridine

To a mixture of 5-bromo-2~(pyrrolidin-1-ylcarbonyl)pyridine (1.0 g, 4.1 mmol) and
4,4,5,5,4',4',5',5'-octamethyl—[2,2']bi[[l,3,2]dioxaborolany1] (1.2 g, 4.6 mol) in 1,4-dioxane (10.0 mL)
was added [1,1-bis(diphenylphosphino)ferrocene] dichloropalladium(II), complex = with
dichloromethane (1:1) (02 g, 0.2 mol), potassium acetate (1.2 g, 12 mmol), and 1,1'-
bis(diphenylphosphino)ferrocene (0.1 g, 0.2 mmol) under an atmosphere of nitrogen. The reaction
mixture was stirred at 80 °C overnight. After cooled to room temperature, the mixture was filtered
through a pad of celite, washed with ethyl acetate, and concentrated. The residue was purified on a

silica gel column with ethyl acetate in hexane gradient: (0 to 40%) to afford the desired product.

4) 8-{2-Fluoro-5-[6-(pyrrolidin-1 -ylcarbonyl)pyridin-3-yl] phenyl /}-2-(cis-4-hydroxycyclohexyl)-2,8-di
azaspirof4.5]decan-1-one

Potassium phosphate (0.017 g, 0.078 mmol) in water (0.10 mL) was added to a mixture of 8-
(5-bromo-2-ﬂuorophenyl)-Z—(cis—4-hydroxycyclohexyl)-Z,8-diazaspiro[4.5]decan—1-one (15.0 mg,
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-W-X-Y-Z; Eis -(CR 3aR3b)nl- , -(CR 3 R3 112 CO,
-(CR 33R3 112 OCO, -(CR 33R3VSO, -(CR 33R3VSO 2- ,
WO LEORIGBRBVNR 30- , -(CR 33R3VCONR 30- , - (CR B3RBYNR/046309
30CO- or a group of fornmula: D1, D2, D3 and D4 are
0. ossenekﬁﬂﬁﬁdg Jldﬁhaﬁlleﬁ&e@ﬁonfyr) 3 M,s%%&?}?&ﬁyl 1 dﬁldl&abo@ﬁ%-z-yl)pyndme

R2a are in endent | sélected fromH

(16 13 Q.03 grupal) aafiéetr%es{s@h?aﬂﬁhqsyh@@p@e@@m@ (bfhmg, leanmol) in 1,4-
dloxagé (O‘BO@HS)V lThe qulf}n xank K/Xé heafed afld ﬁlnléﬁ @V 120 ‘@lgr £8ufln. The mixture
R30 , Cl-4 al kyl, Cl1-4 haloal kyl, C2-4
was f&iﬁ{@énﬁe ﬁl@ztwa&dwtﬁ% pith érreﬂwl( @1l was puiified by imass-gmisled Ryerse phase
chronﬁ?ogre@ﬁy td3dford¥he dé&.ﬁgd ﬁ%d\ﬂe’t aE@MS ndenf hy sel ected
from OC(OR" , 0C(0)O0 C(OORb > O0C(0O)NR
"Rd' "NRc >Rd >, NRC(O)RS NRO C(O)OR Db , S(OR"
Examplé$¥) NR ' Rd' ] S( O 2R3 , < O)2NR’ Rd" , ORb' , SRb >,
hal o, . Cl1-10 al Cl- 10 hal oal kl¥ , C2-10 al kenyl,
8- {5-léz(AiﬁldéNgylfyrbona})wﬂdwcnllo?aﬂkgnop B Gisrdphydroxycyclohexyl)-2,8-
diazabisit14,Seednorbiy/| . aryl al kyl, heteroaryl al kyl,
cycl oal kyl al kyl , and heterocycloalkylalkyl, mherein
said Cl1-10 al kyl, @ 10 hal oal kyl, C2-10 al kenyl,
C2-10 al kynyl, aryN7 cycloal kyl, heteroaryl,
het er ocycl oal kyP\aryl al kyl, heteroaryl al kyl,
cycl oal kyl al kyl or .terocycloalkylalky S optionally
substituted by 1,N2, /or 3 Rl4 ;or R4 '_1?5 t oget her
with the carbon atom\to which eyattachedforma
or. terpcyclt oal kyl group
which is optionally s i Mut R14 ; or R6 and R7
together with the car atomto which they are
attached forma 3-14 nenbered cycl oal kyl or
h &théy @owpotsial dsyrergred wsingdpiockdurss aafibgcnn & thysesfubBkdnipld € LCMS:
M+ ; or R8 and RO together with the carbon atomto
whi ¢ “they are attached forma 3-14 nenbered
cycl oal kyl or heterocycl oal kyl group which is
Exam%‘ lﬁonally substituted by R14; or R10 and Rp together
the carbon atomto which they are attached form a
4'-Flu@rd-3'-[2-(cis-4-hydroxycyclohexyl)-1-oxo0-2,8-diazaspiro[4.5] dec-8-yl] biphenyl-4-

carboxamide

This compound was prepared using procedures analogous to those for Example 82. LCMS:
(M+H)" = 466.0.

Example 85

4'-Fluoro-3'-[2-(cis-4-hydroxycyclohexyl)-1-ox0-2,8-diazaspiro[4.5] dec-8-yl]-N-methylbiphenyl-

4-carboxamide
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menbered cycl oal kyl or heterocycl oal kyl group which is
optionally substituted by R14; or R4 and R6 together
wowRah/o61ses car bon atomto which they are attachedr/iisrone/e6309

3-7 menbered fused cycl oal kyl group or 3-7 nenbered

fused heterocycl oalkkyl group which is optionally

substituted by &4 ; or R6 and R8 together with the

carbon atomto whigh~they are attached forma 3-7

menbered fused cy @thber ed fused

het er ocycl oal kyl op which i ® opt al |y substituted

by R14 ; or R4 and G m&Cl- 3 al kyl ene

bri dge which is opti subgtituted by R14 ; or R4

and R10 together for | Kyl ene bridge which is

optionally substituted by R14; or R6 and R10 together

f Qi Brmibbund Wsk¥daRE uoih) lsGPayd {honal :
M+H%u_bst [ tglt)ed bwafﬁ ;@uglglé g%@%&r%s%%bfoggg%%%sre P%]\ré)fﬁmé’le 82. LCMS:
( “i@mérkylene bri dge which is optionally substituted

by R14; R12 and R13 are independently selected fromH,

hal g, C1 4 alkyl, G 4 hal oal kyl, cycloal kyl,
EX““W@@@roaryl, het erocycl oal kyl, CN, N2, OR3' , SRa >,

4'-Flu6¥oQ}’Ffb-(cis-ﬂh%lN%y@ym'hexyg(lq}x%,%}-dié)(%ﬁ%%%]&écésﬁﬁl?b%lge)nm-

poSoRd . S(ORD™ [ S(O'NR Rd'
car °’§("€5§?NRRd' © Rl4 is halo, G- alkyl, C haloalkyl,

aryl, cycloal kyl, heteroaryl, heterocycloal kyl, CN,

N2, ORa', SRa , C(Rh'?, C(OONR '"Rd" , CCOOR " ,

OC(ORb" , 0C(0)M Rd® , NRc >Rd'" , NRc' C(O Rd'

NRO C(OOR ' , % Rb', S(O NR Rd' ) 2Rb , or S(0)

2NRc >Rd' ; RL5 Fs4H, hal o, @-46@()3 CL-4

hal oal kyl , aryl, > - h |,

het er ocycl oal kyl , NER, "7, SRa" , C(O)R b" ,

C(O)NR "Rd" , C(O O , ORb" , OC(O NRc"Rd"

,NRc"Rd" , NR'C(O)R d"F, NRc"C(O)OR a" , S(ORb" ,

St R N 0).,2NRc" Rd" Wand W

O S e o e o Sio BB Bosefor fhamile §2 " Lowes:
(M+H)aF1866-nyl , C2-6 al kenyl enyl, C2-6 al kynyl enyl, O

S,NRe, CO, COO CONRe, SO S, SONR e, and NRbCONR f,

wherein said C1 6 al kylenyl, C2-6 al kenylenyl, C2 6
Example 81 ny| enyl are each optionally substituted by 1, 2 or

Flucdo it | ler . hal 0. OH,
e oY e BREP N Al SRS BN
dimethdpighenyl:}-rarbeysintide X, X' “and X" are i ndependently

sel ected from absent, Cl-6 al kylenyl, C2-6
al kenyl enyl, C2-6 N

\

v, o

o [T
@%5“

F

This compound was prepared using procedures analogous to those for Example 82. LCMS:
(M+H)" =494.1,

Example 88

4'-Fluoro-3'—[2-(cis—4-hydroxycyclohexyl)-1-oxo-2,8—diazaspiro [4.5]dec-8-y1]-N-
isopropylbiphenyl-3-carboxamide
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al kynyl enyl, aryl, cycloal kyl, heteroaryl, and
het erocycl oal kyl , wherein said C -6 al kylenyl, C2-6
wa@bkdenyisenyl , C2-6 al kynyl enyl, aryl, cycl oal kKpET/US2006/046309
heteroaryl, or heterocycloal kyl is optionally
substituted by one or re substituents independently
sel ected from hal 0,0Cl1-/6—al kyl, oxo, CN, NO2, OH Ci -4
al koxy, Gi -4 hal oal kosxy§ am no, C -4 al kyl am no, and
C2-8 dial kylam ng=¥\ Y and Y" are ind ndent |y
sel ected from ab /, G _6 al kyl eny -6
al kenyl enyl , C2-6 ahkynyl enyl Q Re, CO, COOQ
CONRe, SO, SO2, SONRe,\and SNRf S~ wherein said G -6
al kyl enyl , C2 al keny Z>_al kynyl enyl are each
optionally substituted\by 1, 2 or 3 substituents
i ndependently sel ected Fromhalo, OH, anino, G 4
al Kyd @mippond euschr&Rrd wingIpkockdumdsranslogous 6 thasedfo Exantipe 82. LCMS:
@&Hﬁnggafadently selected fromH, halo, CN, N2, OH G -
al oal'Koxy, am no, Cl-4 al kyl am no, C2-8 dial kyl am no,
Cl-6 al kyl, C2-6 al kenyl, C2-6 al kynyl, aryl, ’
cloal kyl, heteroaryl, and heterocycl oal kyl, wherein
ExampiAP S Y kyl, C2-6 alkenyl, C2.6 alkynyl, aryl,
N-Ethy}-6Hddluknd-3-[1réiset-bahrgkycy dohdvgl)-droaa28-diatalpiko[#.5] dec-8-
[ I bstituted by 1, 2 or 3 substituents
y”phgﬁ@gggﬁ gn?ﬁémgg g%ted from hal o, oxo, Cl-6 al kyl,
C2-6 al kenyl, C2.H
cycl oal kyl, het@
hal osul fanyl, CN, /N
C(Q OR, 0C(0)R b

kynyl, Ci1-4 hal oal kyl, aryl,
ryl, heterocycl oal kyl,

‘ 0 Ra, SR (O Rb,
SO)R d,

!1.’ Rc C( =NRi ) NRcRd,
{RRd; wherein two

-WX-Y-Z attached to optionally forma

3-20 nenbered cycl oal Ky et erocycl oal kyl group,

each optionally substituted by 1, 2 or 3 -W-X"-Y"-2Z"

Wi sedomipbudl wad/prefared usidg pRicéded @Balbgout REths@NBr Biadple 82. LCMS:

giggplly forma 3-20 nenbered cycl oal kyl or

ot & cycl oal kyl group, each optionally substituted by

1, 2 or 3 -W-X"-Y"-Z"; wherein -WX-Y-Z is other than

Examll;ﬁ%zwnerei n WX -Y'-Z" is other than H wherein -W
-X7-Y '-Z ' is other than H Ra, R3 and R3 are

8-(2-HhwreSepydlicini-i-ylpheh @ s 2-¢els-§-hodrokly cy Cldh éxyB 2@/ Hiaz4spirb[4.5] decan-1-one
hal oal kyl, C2-6 a]_kenyl, C2-6 al kynyl, aryl,
cycl oal kyl, hetefoaxyl, and heterocicl@ﬁlkyl, wherein

O) NRRd,

M+

said Cl-6 al kyl,\C¥/6 hal oal ky! al kenyl, C2 6
al kynyl, aryl, cycl or
het er ocycl oal kyl is bstituted with H

This cémpound was prepared using procedures analogous to those for Example 82. LCMS:

(M+H)" = 424.1.
Example 91

8-[2-Fluoro-5-(1-methyl-1H-pyrazol-4-yl)phenyl]-2-(cis-4-hydroxycyclohexyl)-2,8-

diazaspiro[4.5]decan-1-one
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OH, amino, halo, Cl-6 alkyl, C 6 haloal kyl, aryl,
aryl al kyl, heteroaryl, heteroarylal kyl, cycl oal kyl, or
whedenersyc| oal kyl ; Rb, Rb and Rb are i ndependePtT/yS2006/046309
selected fromH C 6 alkyl, Cl haloal kyl, C2-6
al kenyl, C2.6 al kynyl, aryl, cycloal kyl, heteroaryl,
heterocycloalkyINzﬁ yl al kyl , heteroarybalkyl,
cycl oal kyl al kyl , \angd het er ocycl oal yl, wherein
said Cl-6 al kyl, G \6 hal oal k ,Négzgfalkenyl, C2-6
al kynyl, aryl, cycl ‘ aryl,
het erocycl oal kyl, a 4 etler oaryl al kyl ,
cycl oal kyl al kyl , or heterocycl oal kyl al kyl is
optionally substituted™ith H, OH  anino, halo, Cl-6
al iRy comeogdryeels papkiet usifk probeiuealakaibgoudtoythoseaby bahioW 82, 1.oMs:
(M+abet grroaryl, heteroaryl al kyl, cycl oal kyl or
eterocycl oal kyl; RO and Rd are independently sel ected
fromH C1-10 al kyl, G -6 hal oal kyl, C2.6 al kenyl,
Exampié-46 al kynyl, aryl, heteroaryl, cycloal kyl,
et erocycl oal kyl, aryl al kyl, heteroaryl al kyl,

Enzymaficiasayiof LEBHSD | andhet er ocycl oal kyl al kyl , wherein
C2-6 al kenyl, C2-6

sali - kyl , -6 hal oal kyl
- 2%?‘?3%%!7: o]agsra?% ?’VX{G pedormed gfl% c?ané%é ﬂ}ﬁgpska}ﬂ the source of 11BHSDI activity.
-Reétenday choflolyts ex@éping bk Yioph i
wmeh%%-&%ﬁgk I?I; L,Bﬁ? he?er&%?ﬁl§%§%§?§¥%3#%¥LbnghhmnMIHBHSDI
Opfgl onal %/eg} rg‘f%g?nr't Bewghivg ¥ A0 teellomere apsusnondddaih @) nfi efblysis buffer

2 it
(25 mbl Kyit-HCC pl6Had, apd by INacGl1 M%gz%ﬁ@%f%y s EAY bysed in a

- .eroaryl, heteroaryl al kyl
mlcmfﬂg%%?ocy galt%?a‘f'ff{? IC,[aB‘?le‘é@y &ritirifgation pad He swpetohtatteevele aliquioied and
frozent o whi ch they are attached forma 4-, 5-, 6- or 7-

ber ed_heterocycl oal kyl group; R and Rd are
%g‘@ﬁ 8£ Ef[&-&ll)slel%lyeteﬁt EUPIUGRS Vs agressed lirk yilrp bEia Wintillation Proximity
Assay (SBAQaDkMkst céBpfindd W&BMissolded anyl j i
D In i S50 aPs QJM?‘{%I}/IE)(I)I %%g%eyweéﬁ g&}llte,d in DMSO

tOsuitaﬂgteroaf |, cycloa , heterocyc ,
t BPTR ,r%tfogls I’z(iflt},le el iagray k PI8atlk i 2-fad gerial dilutions of compounds were

' id CM alkyl, C-6

dotted'ﬁ%gﬁgwt&% !9)6015?' %iﬁe(jrl] ;c/l1af,/\5]%r§s_e I cgf%%éwlc?ncggﬁt%én were covered. 20 pL

of Clanﬁ%]t Isyatpawapladdashte bashlveli Rleima'bﬁ:r oy phiteeddkyladdiaby J)iaiolﬁﬂ of substrate-
f g{ I: a y or

cofietol B LAy it (2 ¥ TP avipsec et MOk o ina

Qt erocyc
concentpglioHpf 4061 pid, NABPH, 2CinM6 *Rikdeyibone Ghnd ©.0089,08iKy be-108. - Blates were

- L gabkyl , aryl, _aryl al kyl, heteroaryl,

1ncubat%12att g?oé%‘%/rlog? {g%)/:'r’ Rgas%?rg AYks quepthed by @‘%W@f 8@k pf antimouRe coated

SPA beaths thaRbhad legeprdSkcubbtbdwhih £ LG Lhey are

antibod at{)ac ed f 0% m 8? uA‘ , 5-, Gw%%ﬁ%O&%%%ngé OHISXI_SP ecific monoclonal
he ]éern (ﬂl%ﬁlv@? ln@?h?@ﬂ;formcm@mrmdf 3@méuien deRE PHeth lrdading on a

Topcours @tiatilltidn towaber HC oftkold Qidhk }Qsatﬁ,qmﬁbitt]e%l lgﬁ%l’ek %I%gc\f/%{]cg%b were Tun

routi lagggﬁ%%, C2-6 al kynyl, aryl”, heteroar
T )P@r/‘b% 1Rt corfipape 3 kguced et FHESAY1Yih éledtlinhibited reaction under
these cotdigdm@al kyl al kyl , and het erocycl oal kyl al kyl , wherein
iaid C-10 alkyl, G -6 haloal kyl, C2-6 al kenyl, C2-6
?Sky‘?ﬁmo,unfésr lg,q‘vgng an ICs, value less than about 20 MM according to this assay were

considered active.
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heteroaryl, cycloal kyl, heterocycl oal kyl, arylal kyl,

het eroaryl al kyl , cycl oal kyl al kyl , or
whedoenersyc| oal kyl al kyl is optionally substitutBdI/vb1006/046309

H, OH, amno, halo, G -6 alkyl, C-6 haloalkyl, C -6
Exanipd¢ Bal kyl , aryl, arylalkyl, heteroaryl,
I | ...cycloalkyl, or heterocycloal kyl; or
Cell-
¢ l%%k&gs(g%[ﬁoora%lgléé'mé% with the N atomto which they are
atReaplved biood moaorkelearells (@BNEUS) Were IR REL normal human volunteers by
Rf are independ enn1y

| kyl,
Flcollhi%{ls?t& RS LgRCRY Col arh blag eﬁﬁqa&l@ Q51s{eEld il 300 1L oEATH V (Gibeo-BRL)
mediagih K6 mell plaiR, 6 héll:éﬂy l%éfe stitindated ob&hféﬁp@ﬁﬁ/]% a?iﬁ‘lﬂeg%ﬁﬂnt human IL-4

(R&Dh%’ Fe fy‘f‘+ afo{gg%ng lpg? P p%?c%;qeorag Eéﬁgma)m@r@dﬁd ®athel presence or

absendg of] @rmhd(gdnperﬁan&s Mb@ﬁbéﬁ‘ﬁh The c@ll@lﬁgﬁq}féubatg@ 8§ 48 hours and then
etergaryl, cycloal kyl

n
superr% éeérv%/eé%/ %a[r%ég/ieg Eonvgrsg,(rnaqf @{tlsoqqég é@l@gﬁlwaa |thy11m1ned by a commercially

availably ELIEA {Aslse@l]kgsign) or heterocycl oal kyl al kyl is
oet&onalhy ﬁbstltuted wth H O4 anmno, halo, C-6
ﬁ |COmpP ngs %‘\11%1111&;}50 vatue. ]Gsshtgprbghop@ypo uM— 9qcord1ng to this assay were

cmmemyhahkyl het eroaryl, heteroaryl al kyl, cycl oal kyl or
heterocycloalkyl; or Re and Rf together with the N
atomto which they are attached forma 4-, 5-, 6- or
7- nmenbered heterocycl oal kyl group; Ris H CN O N,
nMViagoud mOﬂlﬁcﬂtlcﬁlﬁ OBﬁhe lﬂvelhtﬁ)n din additich t@rthcé% _Cl&gnﬂea hglgml Yll?be apparent

to thosg sﬁ[l&cfl in tlg)%aﬁ? ?‘018 I,th oreﬁﬁlag gespgpul)n(ﬁucg mqﬂ,;ftcp,thnh @re also intended to fall
within ptireo;vcp;&oﬁ‘ tHeaappatkledicl4Bnk SEaok R@drerdch Eiﬁbhﬁﬂﬁé Qﬂial&)ﬂ pate%t apphcatlons and

publweﬁ*dpSS biged! ﬁ’d&ﬁé%ﬁ% Péﬁﬂs e @M@E g? e@;@@@m ithregitinely)

mhen E |s CONR3c and mis 1 then A is other than
optionally substituted heteroaryl. 2. The conpound of
claim1, or pharnaceutically acceptable salt thereof,

wherein Cy is aryl or
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het eroaryl, each optionally substituted with 1, 2, 3,
4 or 5 -WX-Y-Z 3. The conpound of claim1, or
w@baroerseut i cal |y acceptable salt thereof, whePE@l/nS1096/046309
is aryl or heteroaryl, each optionally substituted
What igiclafmdd is2, 3, 4 or 5 -WX-Y-Z wherein Wis O or
1 a%zsﬁgrpg un%ffflsor&lﬂﬁﬁm and Y is absent. 4. The conpound
of ¢ or pharmaceutically acceptable salt
thereof, wherein Oy ¥ p 7 caapht hyl , pyridyl,
pyrirridi nyl, triazinyl, f I, 1hi azol yl, pyrazinyl,
purinyl, quinazolinyl REqui '§I I soqui noI i nyl,
pyrrol o[ 2, 3-d] pyri m dir{yI R‘l% benzot hi azol yl, each
optionally substitutedgrw g, 3, 4or 5 “W X Y-Z.
5. The conpound of cl ai ngt, or pharmaceutical l'y
acceptabl e salt thereof, reNg Cy is phenyl,
napht hyl , pyridyl, pyrimdinyl, “eri azi nyl, fur anyl
thiazol yl, pyra2|nyl purinyl , qU|nazoI|nyI
qui naol i nyI I SOqui noI I nyl pyrrol of 2, 3-d] pyri m dinyl,
or phargaceptieally@acentahle salbpryprodrggtbereqfov heassidi | y substit uted by
B 1ferdh Soalf orNeRroc el k@ Optionally substituted with 1, 2, 3,
he}tlefa{)}gryl ox?{j% 19‘}'1 kynyl ,@Qa hal o)é)l\bkoxy? NRCt(uogllg
4or5oV-2R( O) OR , C(O) NRRd, NRcRd, NReS(O) 2Rb, Cl1-4
hﬁhs%éelﬁy |(CR‘@31B)6 (@RP@RP)ql(bk@R@R@%y gbRaRk)QIS(CﬁpK13) or

12 m, WNETEL, 1 saryl or
RS S Gk R )qzs%tl% DS R K Bt (R R 60 R s
(CRlﬁazzl @@Nﬁi! ER'&Ky, Cl-4 hal oal kyl, CN, NO2, 0 Ra, SRa,

)NR g: d N cC(O)R d or COORa. 6. The conpound of
phar maceuti cally acceptable salt thereof,

vmsr@uaa@q heterfdyBRYIk: ?/1 R YEtkrd¥ihl, W lobiidndilyibstitPkd §4h m,v.zl 3,40r5
3- benzothlazoly each optlonally substituted by

‘W"XlY%’ 3, 4 or 5- WX-Y-Z. 7. The conpound of claim1,
OF 1spl(ramm%ﬁlut L(@RPaW)nme pt@b’héb)é@lcbi h@@l@’@@"),ﬂﬂber ein

(R Db R cxeR B B DeNR G Oyorp group of

formul2, 3 or 4 halo, CN, NO2, CM al koxy, heteroaryl oxy,
C2-6 al kynyl, C hal oal koxy, NRC( O) R d, NROC(OCR ,
C(0) NR cRd, NRRd, SNReSR®#R®BL, CD4 hal oal kyl, C -6
al kyl , heterocycl oal kyl, aryl pr he %roaryl mherein
each of said C 6 alkyl, aryl of hetggoaryl is
optionally substituted by 43 halo, C -6 alkyl,
Cl-4 haloal kyl, CN, N2, 0 Ka, SRi, G(0)NRRd, NRC(O)Rd
ap’, OYOR aad B! art hlcpapalyRele@dd dnaNmnd CR@F

AT SRR gl " ©
1R3’3 afdERT2 oie i dapaliyltly selagéd gk HORad, |0, st i, hulbadylbg, Jhikenyl,
and Cz.félky%yfr 4 hal o,

R*isH, Ci4 alkyl, C,.shaloalkyl, C,4alkenyl, C, 4 alkynyl, or CO-(C,_, alkyl);

RY, R’, R, R’,R®, R%, R"” and R"' are independently selected from H, OC(O)R*, OC(O)OR”,
C(0)OR”, OC(O)NR RY, NR°RY, NR“C(O)R¥, NR*C(O)OR”, S(O)R*, S(O)NR*RY, S(O),R?,
S(O),NR“RY, OR", SR, halo, Cy.1 alkyl, Cy.1o haloalkyl, C,.1o alkenyl, C,.1o alkynyl, aryl, cycloalkyl,
heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl, and heterocycloalkylalkyl,
wherein said C,.jp alkyl, C;.iohaloalkyl, C,.19 alkenyl, C,.;o alkynyl, aryl, cycloalkyl, heteroaryl,
heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalkyl is optionally
substituted by 1, 2, or 3 R™;
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CN G -4 hal oal kyl, C -6 alkyl or aryl, wherein each of
said G _6 alkyl or aryl is optionally substituted by
w@ 2002061508 hal o, Cl1 6 al kyl, C 4 hal oal kyl or ENX/US2006/046309
The conpound of claim1, or pharnaceutically
aed¥phé Bl wgsthdrtwithhies @dfon atohetb mhibh(ﬂ)eylaﬁe atyeHeq@briayd 3-DF membered

t erogc each opt ub yted by 1, 2,
Cydoaﬁ}el lhete%gyc(fwlyygfb‘f’ wifigh S‘Pﬁéon@%%ﬁ%ﬂt ‘g% %I aim1l, or
pdm’R6 rmad BU togﬁhérlwthahe:cfaﬂioa bioe te alhichitieg raeoditachat dsrei arB - Gymembered
I
cycloafkgl %gtero aggy?&roglg\tﬁ/ 1%%/)% 1(?11% 3l/< y\\lwtwtv‘f g %’; glnﬁl V\)l is O
oot Rilas&R{ togéﬂmrsvﬂab]&ecmtbon atoth tVWhB:ha}lmserd attachtd forhe 3-14 membered

aim 1 ph ce ica acceptabl e
CyCloaﬁtg%? %?tﬁl%c}%fl(faﬁ( 8‘?pemr11015ys P *a"ng%“ p} %t%tﬁ WR cycl obut yl,
CQICR bpeR Wogeth@r@vhthhm@ﬁtbon atpoil to wbjzhyliey agechiiaehiet] Ydrm a 3-14

membe@&ll c&kl@éﬂﬁ%llofr haér%%%aﬁ%1 groﬁwhl I di tPO%%lll}p tutgé Q}y IQM

eacn’
sq»,rﬂ?s tand RE @getbey with tlﬁa caton 4toqurto @hmﬂ\ﬂaey‘drezutadhﬁd fokhe 3-7 membered

fused cgﬁ{%fx%}f %g)u f % 5 b&kgx‘rbére% ?\&cphhe? rovcllozliﬂq(l%ggu:p)(vhécglgl? g;%uaoflalfy substituted

by R™ scycl opentyl, cycl ohexyl, cycloheptyl, adamantyl,
a&lw 'agéi ﬁyt!ogetﬁe%%ﬂl%eﬂ {'bbn Qli%lrnrtg leh%h ﬂ%%l ape aﬁ?cihe&i fo%la ’3-7 membered
or norpho

I perizin reach
fused cgﬂgj@kﬂ guppg dr by membered 315@11’ heﬂerd)ra{blgalkﬂlgrouhm;ch@ielﬁlonally substituted
by R, .al koxy, heteroaryl oxy, C2.6alkynyl, Cl1 4 hal oal koxy,

NRC(O)R d, NRcC(O) ORa, C(0)NR cRd, NRRd, NReS(O 2Rb,

QWiRA ahdR] tgdther Girm@ Gils Ridlendetdge whigh isomhéuyzlly s@syﬂuted by R';

E:Rg r%fgcgfriz lto Ie‘ésﬂglgfroﬁﬁ D Céaﬁ(ﬁgrle%g Bﬁ?% ht%h &9 B@lo Xl yzsuggt%ge(f)lg Ri:
HalRS andR- @ga\]hklyﬂonn 4 Chedlkyddnk yndge@mchl\;@ptloma suBfayted by R
qrg)’ %l]ﬁ‘; e togulﬁ ar rrac e ui%l%%%q%gg gzﬁé] Eﬁh—qg ?%Cfég gﬁ/osldpﬁlggedolfy R,
e R’ @y ln®p@§1@1tlahel%y¢d ﬁnm Bi kedo, iCdlir aligyl, @adialoalkyl, cycloalkyl,
heteroag@tﬁe{%%%w!an%ﬁ mh\gb‘t Bf: K 10 c%;Rb %@Nﬁi %‘ﬁt ¢ (?SI?YO%)(O)RE’
OC(O)HE-C% tsé(B] ng@)NRqurSéQ}zR mhéﬁ@)rNR_ R’ absent . 15 The
a 019 %?ﬁd? an&h %ﬁ:ﬁf‘ioalﬁfl aP;haJ UBQI%I% ?&J:J?’lé%%%%@%ﬁ CN, NO,,
OR SBbF@_(@pa 3)qu@@°( gmp;g qQC( R”, OC(O)NR°RY, NR°RY, NRc C(O)R?,
NR°C(©S%ﬁiﬁ§g@n%{gL§i@)0al |y accCe gog-@gll{?ogﬁggggf OfvvlcwzleflernnlL

R S ERIDRIG ) lkgoB( M@Mgm’z cydloallhchetsormpbihettrastclodliailyGN,
NO,, oﬂ{ , 9 P@@ 151"49f<3@é<5)Nﬁa k{'d y c@@ﬁd@t MR(E)B2IdcbherReRY, NR'RY
NR® C(O)Rcr NR” C(O)OR“ S(O)R S(O)NR° RY, S(0),R™”, or S(O),NR*"RY";

W, W’ and W*’ are independently selected from absent, C; ¢ alkylenyl, C, ¢ alkenylenyl, C,.
alkynylenyl, O, S, NR®, CO, COO, CONR®, SO, SO,, SONR®, and NR*CONR’, wherein said C;.¢
alkylenyl, C,.¢ alkenylenyl, C,.¢alkynylenyl are each optionally substituted by 1, 2 or 3 substituents
independently selected from halo, OH, C;4alkoxy, C,.4 haloalkoxy, amino, C;_4 alkylamino, and C,_¢
dialkylamino; ‘

X, X’ and X’ are independently selected from absent, Cy¢ alkylenyl, C,.¢ alkenylenyl, C,.6
alkynylenyl, aryl, cycloalkyl, heteroaryl, and heterocycloalkyl, wherein said C;.¢ alkylenyl, Cy.6
alkenylenyl, C,.¢ alkynylenyl, aryl, cycloalkyl, heteroaryl, or heterocycloalkyl is optionally substituted
by one or more substituents independently selected from halo, Cy.alkyl, oxo, CN, NO,, OH, C;.4

alkoxy, C,.4 haloalkoxy, amino, C;., alkylamino, and C,_g dialkylamino; |
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18. The compound of claim 1, or pharnmaceutically
acceptable salt thereof, wherein L is SQ2. 19. The

weeovpoersos of claim 1, or pharnaceutically acceptHDF®06/046309
salt thereof, wherein L is CO 20. The conpound of

clvavmnll, Y’ 0fire pliRpdiasasél€tdd HonagBan) ca,lg bysaylf ClakeRMnyl, C,.

ansnst it BuSafhd Garbd ol Sor SRR Bl S Bvinept 1

alkylemy),((CRAIkEYteAyla0g alRyhfledyl Zre Qﬁch?optl&%lly ?th)@tltﬁtambsb W WorGf substituents
A LTI SR S

dialkylagtner oaryl , each opti onaIIy substituted by 1, 2, 3, 4
- Z, wherein Wis O qr S X is
08 2l g e e SRS S Sl B -ttt G
haloalkbx@anfiiR CRAIRYAhBA8| d,Y dakeRpindDC £ aﬂ@l iC, } ilRereD) tﬂ ¢ ANBRIVE bifyl,
evtoafigh B b b opcepe 3T iy ALl 25 B, S, a,
cycloalk®I patiostyl) br ikeabdyeiballeyl 15{3])&1615@1@ eulistitiaddIby 182 61633duahitlﬁ:nts

ndepefiiply TS OB e Wbt il g s aDPh G gy

cycloalkyl, Beterdri, hifero&cloa®$l, halbsalfay iy iND,00RG SR, EXO)RESC(O)NR'R?,

coR AR, PLEINRR S FEE RETRIF BRI, NEh" ke
NR°C(SFRS)ITJR@§_{O)R?)/S(I);NR‘,‘RC‘SS_(O;ZR&ranf(S S@%ENICR%:4 al koxy, CN, C
b 5 PSP Tl AL b 0 s
cycloalkghgritatbe pfloatityd piougd, cadhropfibiatlyraubstittied &y 1 y2 @ccept-AO1-¥*-27;
2 gtg?%ltt e? eﬁg{y‘%ﬁi tac§Ad tﬂ%lbe sXx%le oal k(é x}t&'ﬂt I onalg élodﬁembered
cycloalBiyt ot hatetogycloalkp! Brete radiroptionally @bstltétedbkjl Qer(}t ” XY
-(Clnal I O NRcRd NRcC(0)OR a. 27.
T%gerglgﬁg%n%'zé? bthf’ al'm-z, Cg)r) phgr magzeut [ ggl(l g/ i
avbaphall’eX’sAl-T’ it hiherabdn H;wherein A i s cycl opropyl,

cygl abutyl «..cyclopen cl ohexyl, cycl oheptyl or
éﬁerm W,Xeg%hzgp tEla%ra{fui;:/I)fsubst|tuted by 1, 2, 3, 4

OR*, B¥ ﬁd,R"Cﬂreéinchbéﬂdmy]y s@hbtedCrond HaC kydlkyl, Qs halbakydabaylajkenyl, Cyg

alkmyh&g&@%lﬁgﬁ%( gé h4ieroc d:YoaP(yF\NNgler%@% yo rl.%l@l',\a_s%%lo%ﬁcyl, Coe
alkeny]y g atiaoely Iaryd‘,a:lyd:lyalkbd,dsm(aml,@r beibtocychretigbis optimelesubstautedwith H,
OH, angl¥18 L{l%fc))ee 50)/ &? Maj aﬂfy X)Yér arﬁ%ﬂ e]%e%?% 1 #&e@&rﬁ{l@ ﬁloalkyl or
hetero@ficloglkyl; OH. 29. The conpound of claim1l, or

gi;g TREQLY b %%Aegse%%%@ggs%%&égﬁ&gﬁ gLighs Oélg nARRIA! & Ankein, ¢
alkynyl, aryl, cycloalkyl heteroaryl, heterocycloalkyl arylalkyl, heteroarylalkyl, cycloalkylalkyl, and
heterocycloalkylalkyl, wherein said Cy.¢ alkyl, Cy.¢ haloalkyl, C,¢ alkenyl, C, ¢ alkynyl, aryl,
cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl, or
heterocycloalkylalkyl is optionally substituted with H, OH, amino, halo, C;.¢ alkyl, Ci.¢ haloalkyl, C;.
haloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl or heterocycloalkyl;

R® and RY are independently selected from H, C;.;g alkyl, C;.¢ haloalkyl, C,.¢ alkenyl, C,.6
alkynyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl ,
andheterocycloalkylalkyl, wherein said Cy.1o alkyl, C¢ haloalkyl, C, ¢ alkenyl, C, ¢ alkynyl, aryl,

. heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl, or
heterocycloalkylalkyl is optionally substituted with H, OH, amino, halo, C;.¢alkyl, C;.shaloalkyl, C;.
haloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl or heterocycloalkyl;
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30. The conpound of claim1, or pharmaceutically

acceptable salt thereof, wherein A is cycl ohexyl
w@amsnetsm ed at the 4-position by at | east onePCT/US2006/046309

-W-X -Y -Z. 31. The conmpound of claim1l, or

p haRacERt fogealier yithdeapitah tewsiah they he atahed heral 3- A- bis7-

l,.ohex stituted at the 4-position by at I'east
membeye%hd% %ﬁ%f)sl‘lg'l? Bx -y -z . 32. The compound of claim

1 R°ozrnd;RHaaresmd@mhdenﬁjr i;ej/ec&dtﬁemtmhﬂl & aﬁl@ll tCyl; REIb&RY], C,. alkenyl, Cy

alkyn%Yn gr{f" her%ergaras_lcy%c?ikyp ?\ﬁ%l oLy ﬁoﬁgﬁiﬂ t tieﬁﬂlg%la %‘;’Ié:loallgﬁalkyl, and
heterqahdoﬁ”mkﬂh weerdity saat Capaliyll €. 5312]ohlkj11|;1 é{ Stifenynogy :&k}my]AaﬂyS
heter#%{ﬁ grnggi%x} hé: e??cgfélf)éifqhd alalgylhlg%eg?%;ae%ﬂlt ?yggﬁg?fcyl%ﬂkq_'or
hetermy@mﬂtmbk}é 1ss|@hblllaﬂlheuﬂ:etri:nhtedmllﬁom Amins, liayc!; b@adlkyl CiQhaloalkyl, C;.¢
C Su east. two

haloaﬁlg{y S&P gr%fall%? t)é o etelio V\B’ cyac %aqlar;imq }ée:tsl g?cy{:kxgl 1

-\t RX'andyRY Zigeiamewﬁt thaNhem toovhidheheyaneatatiathfanth 4-, 5-, 6- or 7-

atomto which they are attached form

membtef%g%%tgr%g C a'ilgrl %JB%

cl oal kyl or heterocycl oal kyl group,
eeR: hangR"| emaideyendetiytselberediondit, €.,y alRylo€; haloalkyl, Cy alkenyl, C,

T
N T A
heteraged enlloykatigpil, Vdpteurosaai ¢1y0 gk stishetb@klylWC 4 sralkenyl 2C, «3lkydylosrys
retromll el e o UE FARA Wik Bl bt i 1
heteropyqlqmé!gylalky’b}srqpm@llm yubstithied vith HyDH, ﬁmma,ri;alo Chi dlzyd| Gtls haloalkyl, C

haloangeroﬁ'ﬁlr 5}%1alkxp PE‘LEI%X\JI}'I', gﬂ%@&éﬁ% %qa}n gl nge[tergéélcloalkyl

1 OBRB @nd Bf ﬁpmlmr yfllth tl@é\éttomm whinlathey azslabazmed fotred 45, b; or 7-

b@pedﬁ o] e’y hal o, CN, NO2, CM al koxy,
mem e?toa?}g/ 0%1, g@gﬁlG al kynyl , CM hal oal koxy, NRcC(0)R

d Re N%a@ ioRpendef ) JRRd FNRRRE) C:. NRESL Oy 2 Ridoalkyl, (llz s alkenyl, Cy5
1 - a
oy 350G a8 L AL A5y gt
heteromc@}l@h}lvll WhQTGUWId(Qlad 4lkyl. 1o Salpallgtl eCh s likery]l, Qz 6@iky3yl aryl
h e
eterog ﬁl&lk&% h@i!e}gécl(cl aﬁyl %B}hﬁ%gwﬁla C%?’}'p yialkyl, o f
hetem@rcéﬂaﬂﬁylrﬂwbw opw%@@entute@wu@/Ha@Hegma@|helos€u dalkyh &} eloflqalkyl, Cr.s
haloal [ | | r 38.
wloa ?@oﬁwﬁ%ﬁih{)‘?‘”%ﬁ%@w oo AR S0
afeRpng @g§h¢rthtthfr Nefom ttvduchitheyfarg attagited ﬁbreweél BK- or 7-
bdBELEQ laim1, or pharmaceutically
e acce tggéfag)gfsﬂy% 1ﬁ)ﬁer eof, wherein E is a group
R'is H, CN, or NOy;
mis0,1,2 or3;
nlis1,2, 3 or4;
n2is0,1,2, 3 or4;
pis0,10r2;
qis1,2or3;
qlis0,1or2;
g2is 0,1 or 2; and
rislor2;

with the provisos:
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of formula: 40. The conmpound of claim1l1, or _

phar maceutically acceptable salt thereof, wherein DI,
w®20070875end D4 are each CR15 . 4 1. The conpouPdI/v$2006/046309

claim1, or pharnaceutically acceptable salt thereof,

whe) selien Qi ethelrthary\@cmalkﬁlsubs%ted% g %r k @}ﬂ\'theé% Zis & F1E than CH,,

crE R, Ll a8 R "R, R~ R, RS, Ri0 and

Rib)awlendiis BONRFRRRIId ety A 1%the%fa@kggbnally @ YTInNO N ——
QO ORb' , OO NRe' Rd , NRe' Rd |
> NRe' C(O)ORb , S(OR' , S(O)NR ¢ Rd' | S(O)2R ,

2 S(I@)a BCMEiﬁlﬁnd of clzﬁlﬁh or; ph&lﬁ&hceuuc alagcpﬂlbiéléjﬂt thggoi} Qherein Cy is aryl or

’ aryl
heteroar)y L IeachI c% ?na é‘iltBtgF Wlt}; lh%t?’eq' g@tWQéYK%” ar y| al kyl ,
heteroarylalkyl cycloalkyI$kaI or 4 of cl 1 of
43 e compound of claim
o, DSSELARMELPRH Y Wbyt Tl SOMBRUG ef clalm L oor
heteroasl eiRb opﬁ&;allmbstﬂgtcd Rikp 1206, Rkl ay $(~@’323Qherem W i llS ¢} oy absent, X is

ently, H CM aIkyI or C . 10 hal oal ky
dmmnf%%%Pma Sthd of claim1, or pharnaceutically

acceptable salt thereof, wherein R4, R5, R6, R7, R8h
are each H. 45. he conmpound of clai m

4. R%he OHQp"i%"%ﬁ%ﬂéH?u cHPhyrmaccuticAly grospiable paltt nﬁ@?@owherein Cy is phenyl,

naphtmm gyrmym pRSmlcﬂIyﬂ iRy B a8 ehiaddlyl; %lrazﬂ_lPﬁpﬁxQﬁfp Quie oBhy1,
e sal't thereo

Clumolglkla SO umohn 1 }gr%li ﬁg %Sﬁjﬂ}%,lé‘ %Wﬁ,d%ﬁ&el%%gcgm%oml,1eac}bqpt10nally

Substltpthtéwnh@emﬁl ztaiSlwaw@t abl e salt thereof, whereinr is
2.48. The conpound of claim1, or pharnaceutlcally
acceptabl e salt thereof, wherein the sumof gl and g2

5. i Shecompoard of plaxﬂﬂl o'fblmrm@ctﬂi’@dallﬁ agbptei@éaifleredd) wherein Cﬁ, is phenyl,

I SR i BE5ERL 801 8,2 Lt WeleT e

qumohpyiaxsmmmhnylcmlby) [aﬁ-dﬂ)phﬁhhiuﬁyl sal B-Hei%ﬂﬁ&glyl }@H&l{c%hanaﬁlp €
und of claiml

substeRUIREE, o3 QBRI BRSO3 ekt BEriOth br B bher B dplkony
NR°C(RRS, I&h@(@m a@(@)ua%m‘ Hﬂ{°18,2ﬂRe§(®2Rf’oﬂp4Qlurddlk9If CElapiym 1,

heteroc Elo@fgﬁr%%? Hété Sg'yi XVh%ICCI efpacl‘;a btl Sgl Ce:lf, glk;lhaerglle cgfhetel\rlc\)ll;ryg 1es|opt10nally
substituted by 1, 2 or 3 halo, C,. alkyl, Cy.4 haloalkyl, CN, NO,, OR?, SR®, C(O)NRR", NR°C(O)R*
or COOR®,

6. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein Cy is phenyl,
pyridyl, pyrimidinyl, pyrazinyl or 1,3-benzothiazolyl, each optionally substituted byl,2,3,40r5~
W-X-Y-Z.

7. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein Cy is phenyl,
pyridyl, pyrimidinyl, pyrazinyl or 1,3-benzothiazolyl, each optionally substituted by 1, 2, 3 or 4 halo,
CN, NO,, C1.4alkoxy, heteroaryloxy, Cp. alkynyl, C,.4 haloalkoxy, NR°C(O)R?, NR°C(O)OR?,
C(O)NRRY, NR°R¢, NR°S(O),R®, C,4 haloalkyl, Cysalkyl, heterocycloalkyl, aryl or heteroaryl,
wherein each of said C,.¢alkyl, aryl or heteroaryl is optionally substituted by 1, 2 or 3 halo, Cy alkyl,
Cy.4 haloalkyl, CN, NO,, OR?, SR?, C(O)NR°R¢, NR°C(O)R* or COOR?,
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of R alkyl. 53. The conmpound of claim1l, or
phar maceutically acceptable salt thereof, wherein nl

WO 2002/06544 The conmpound of claim 1, or phar maceCt/US206/§46309
acceptable salt thereof, having Formula Il: 11. 55.

8. Tk SepBating cRim ¢ o@'pmréaceﬁﬁcaﬂiﬂ AdcBRERYIEAltGRdrddf, wherein Cy is phenyl,
accept abl e salt ther eof , havj ng Fornuh¥ EL ?%
pyridyly Reireiginyb arfaziay! ot |aibfrzsHiazelyl 5%?3 PRETE ?"E’QHIW y 12,3 or 4 halo,
CN, CE Ql%glkglbt & 2881 &r 1€ wa&fam NI 8didD Cles liSy1 BRERINE optSRRALyGubstituted
ound_ of claim55, or pharmaceutically

by 1, Zééééﬁpd%h@m%%ﬂ%Tﬁﬂ%ﬁ%%Pr Clherein L is absent and R4,
R5, R6, R7, R8, R9, R10, Rl1, R3a and R3b are each

|nde endent | H, Cl-4 alk C1-
9. DowgE coim &4051’%?061%%1 gﬁ%ﬁﬁa@aﬁ?ﬁtﬁ Whefem Cyis

cycloa p&@&t@@cﬁzl&ﬂﬂ ch pﬁ&{allﬁ‘éﬁlﬁﬁtﬁie& bvir4, 2, B4 or%TWW Y-R8,
R3a and R3b are each, independently H.

59 The conpound of claim 58, or pharnmaceutically
10. ACEERPBLR Falaimt r&@ﬁﬁﬁlacéﬁh@tﬂﬁ hcﬂ:eﬁalbls saltytﬁéré)dfe Wérem Cyis

cycloai%?%%%g}c?q?%yl eacﬁ optw%_lly substltutedcb nipglg]g —ﬁ) R Y[DZ wherein W is

0 or aBeht3X @URE@RMAE vdl fbsénty| ) - 2- cycl ohexyl - 2, 8- di azaspi r o[ 4
. 5] decan- | - one;
8- (5- Chl oro- 3-fluoropyridin-2-yl)-2-cycl ohexyl -2, 8-di a
1. Z @ﬁ@éd&r@{oﬂa&@df@&@lﬂm drpBfiiaceutically acceptable salt thereof, wherein Cy is

cyclop[rqppfb ﬁy%(% %féec);/ lol_élg} 6H@éﬁ(y180yal%ﬁgp?yl aod[amanﬂrldgz&:n(?m)x,l a)z&%d‘i:n%l,

yrro1ré1[n3, ;(@dﬁd%iyu efpeBEh Y hpyholdiy -cAetydptionally Suishiiauradyily B[344 or 5 —W-
ecan- 1- one;
X-Y- ’

-[5- (4-Chl orophenyl ) pyri di n-2-yl ] -2-cycl ohexyl - 2, 8-d
azaspi ro[ 4. 5] decan-1 - one;

o R USSR SR8 S RR

cyclopk 185G aijhiébu@lne:yclap@ﬁ@b@&‘lﬁhe)d/l- clobgyitpeadasthmty], aziridinyl, azetldmyl

pyrrolé %’l C a%%?ng,ﬁ B -pﬁnﬂ@fq m/‘nﬁw&‘:ls\y; Sea% %ﬁ?@iﬁbsu%ﬁte%%g 1 WZ 3 or é halo,
CN, NOJi 37 alspist, Bitdroajyldeyahs; zlilkmis C1.4 haloalkoxy, NR°C(O)R“ NR°C(O)OR*‘

C(O)lxﬁz é“z y&cﬁ“aﬁa ﬁ%&%z fots }E{q‘i%’aﬁcg? REXH I i & Qe 1baiRy1 0L PR BREL 1,

whereidr eEd:H.tﬁrséid &, [ A1} arins heterbargir ioxytopalyoinbstipltyd by bR or 2 hdodiis alkyl,

Ch4h%@@ggkﬁﬁE@?gég§§3§5¥¢%ﬂgﬁi Ic(:::f:(%xycyc Jﬁéxyl)-l-oxo-z,

8- di azaspi ro[ 4. 5] dec- 8-
13, The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein Cy is
cyclohexyl or piperidinyl each optionally substituted by 1, 2, 3, 4 or 5 ~-W-X-Y-Z.

14. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein L is a:bsent.

15. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein L is
(CRZR");;S(CRR ™), (CRZR™)18O,(CR™R ™), or (CRR™)1SO(CR*R ).

16. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein L is

(CRR");i1SO,(CR*R ).
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yljbenzonitrile;
8- (3-Fl uoropyridin-2-yl)-2-(trans-4-hydroxycycl ohexyl)
WO 200806ise aspi ro[ 4. 5] decan-1 - one: ; PCT/US2006/046309
8- (3-Chloropyridin-2-yl)-2-(trans-4-hydroxycycl ohexyl)
17. - Phe@odipansisyclam] 4,08 phlemareuticatin eqceptable salt thereof, wherein L is S, SO or
SO, 2-[2-(trans-4-Hydroxycycl ohexyl)-1-o0xo0-2, 8-di azaspi r o]
" 4.5]dec-8-yl]nicotinonitrile;
2 (trans 4- Fydroxycyclohexyl) 8-[ 3- (trifluoronethyl)py

R S s R

r|d|n 2 yl]-2, 8- dlazasp|r0[4 5]decan- 1 one

19, g’!‘ I{Cf:lzc é%ll%fog é]lialzﬁ/ g] Hag%g c%ﬁ%ac)cecpo I % %an I%e’reoif ewherem Lis CO.

8-(2-Chl oropyridin-4-yl)- 2 (trans-4- hydroxycycl ohexyl)

0. gheoRpRERRR o b Srerapls il st bR Qe
-2, 8-di azaspi ro[ 4. 5] decan-1 - one;

21. %&%o@&&d‘%@%ﬁfi %éﬁ%;%‘n gﬁxc(aﬁ%@c@épté‘b’l@%ﬂ ﬂ?&é/o‘i\’y&rhé%gﬁ )@/1

azas

(CRHf19$J@SHBFén%@y%|d|n 2-yl)-2-(trans-4-hydroxycycl ohexyl
) -2, 8-di azaspi ro[ 4. 5] decan-1| - one;

6-[2-(trans-4-FNdroxycycIohexyl)-l-oxo-2,8-diazaspiro[

22. 4Tt5]cg@go®dyo|f ]:lmncbtor ploamngqeirtiaglly acceptable salt thereof, wherein A is

cycloal%{l( ﬂe?cq WI% Ré%r%%([? p%ﬁﬁﬁg 1c}n5§{ﬁu]bst1t%tecébyal aZZ% S4por 5-W-X’-Y’-

Z’, whergin §{ d@@@m absmnto?ﬁ gis absent, and Y’ is absent.

8- (3 5-Di fl uoropyridin-2-yl)-2-(trans-4-hydroxycycl ohe
X¥ )-2, 8-di azaspi ro[ 4. 5] decan- | - one;
23. l(esommlmd@f gaift} | o ppymicditivally 9c1<:§pi®lq sakt dreseod, - Whadein Ayisy

cycloalﬁill%li] ﬁéyxjoeycﬁyaﬁtyfj L3R t@dnra 41b§ t&@&@ﬂﬁ Il 9s, lt']or dSr—W’—X’ -Y-Z.

5-Di"c oropyrl 2-(trans-4- oxycycl ohe
xyI) 2, 8- dlazasplro[4 5] decan- I-one

24. %&%oﬁ?&ﬁ@ op clfnkﬂ*'p PWa%QJeﬁ‘tw% 'b(lé daft ﬂ%re%f hy AL aX UGyc

| ohex di azaspi ro| 4 eca [ one;
cycloalgylos h%?féfﬁﬁl@k&h pash opiena Wbﬂlt%i‘) with Lo 282215l oxycy
cl ohexyl) -2, 8-di azaspi ro[ 4. 5] decan- | one;
S-fS-Chl oro-S-*rifluoronmethy*pyridin”- Y j ~-"rans”- hydr
25. M@y@pmg@plylml oap}e@zra@pqltrcg{maosqp@p@é@qq t therqghewherein A is
cycloal 1Q>¥ h@BScydrdabdl %M%%{t%ngﬁ‘ﬁg%gt)tutgd by 1,2,3,4 or.5 OH, Crgalkoxy, CN, i
- -(trlfluoronet1¥ &P din-2 g L |9za I'ro
alkyl, Pzpegirqg%afpl 41]-1%1%@ 1.4 alkyl)-CN, COO C(O)NR°R or NR°C(O)OR®.
8- (6-Fl uoropyridin-2-yl)-2-(trans-4-hydroxycycl ohexyl)

-2, 8- dlazas?|r0[4 5] decan- 1| - one;
26. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein A is

cycloalkyl optionally substituted by 1, 2, 3, 4 or 5 OH, C;.4alkoxy, CN, Cy_4 alkyl, -O-heteroaryl, -(C,.
4alkyl)-OH, -(C.4alkyl)-CN, COOR?, C(O)NRR? or NR°C(O)OR®.

27. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein A is
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl or adamantyl, each optionally
substituted by 1, 2, 3, 4 or 5 OH, C,_4 alkoxy, CN, Cy.4 alkyl, -O-heteroaryl, -(C;4 alkyl)-OH, -(C.4
alkyl)-CN, COOR?, C(O)NRRY or NR°C(O)OR®.
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2-(trans-4-Hydroxycycl ohexyl )-8-(3,5,6-trifl uoro-4-net
hyl pyridin-2-yl)-2,8- diazaspiro[4.5]decan-1 -one;
\N@2@ﬁﬂ€ﬁﬂans 4- Hydr oxycycl ohexyl ) - PCT/US2006/046309
1- gxo- 2, 8-di azaspj ro[ 4. 5] dec- 8-yl ] - 2-
n&lﬁ)?f”ﬁ?%fll ﬁﬁi’flmt Loy };_harmaceutwally acceptable salt thereof, wherein A is
cyclogen(yu bedGtoftextyly, dEMsMBYftRNSANY2,)3; B ot SORBE Wlkody, (OtHelddaBN Or -(Cyy
net hyl ) pyridin-2-yl]-2, 8- dlazasplrof4 5] decan-1 -one;
alkyDORL.S F yor or- Ciri F1 uor omet hyQpyri di n-yl JA-Ar ans”- hydr
oxycyclohexyI)AA di azaspi ro[ 4. 5] decan-| -one;
hg cg%g(g{ﬁg B%{ CF !61?1'41n 8{1 }a@gg%glftl(c%lipga%gepﬁab?eysglrt ?h)é%’e%¥ Cvxlfl%lpe?r)x(xl' )
cyc1o&x§1&u5§nunécv@y1r pm,dions &1y ) - 2- (t rans- 4- hydr oxycycl ohexy
[)-2, 8- dlazasplro [ 4. 5] decan- 1- one;
8- (5-Et hyl pyri mdin-2-yl)-2-(trans-4-hydroxycycl ohexyl
30. ) -1he 801@113@71’1@89&5113{ o oﬁﬂlﬁﬁﬁﬁ:euticacheptable salt thereof, wherein A is

evcioba s BLRTBRY ML 2oy 2 (LT gse 4 yr oxycyel ohexyl
3-[ 2- (trans-4-Hydroxycycl ohexyl ) -

Ill- X%E)I%}')o%-n ofa Zle?nsnpll E)ro ];h 5elcguetl((::al§y %lcgp?%[e sallt ’Hlereof w. re?ecl)rpxlktisr
cyclolx{ll substiBbdiiz tHai4a00ikio? by ht) cadt-ont 1081 EN4 o NEIKOXY.ZY.Cl Ohexy

)-2, 8-di azaspi ro[ 4. 5] decan- 1| - one;

8- (3- Fl uor opyri di n-2-yl)-2-(ci s-4-hydroxycycl ohexyl) -2
32, , Ghdicampsmipt bﬁcﬂﬁmﬁ] deghatindcedidslly acceptable salt thereof, wherein A is

Cydd§%®§g§%§§° Pﬁg’Tﬁé@yL g%ﬁ0|s 4- hydr oxycycl ohexyl) -

2-[2-(GCi s-4-hydroxycycl ohexyl) -1 -oxo-2, 8-di azaspi ro[ 4.

5ldec-8-yl ]l ni.catinonitrile;
53. - o Sartisho IS PEARRERSiealy. ecsrisble sy sty ST
cyclollekyl2nstiditaizan g idrmokidobhyde Ofn- | - one;

8-(2,5-Di fluoropyridin-3

-yl)-2-(cis-4-hydroxycycl ohexyl)-2, 8-diazaspiro
34. | éll“hs]:@ie;mnd &f daim; 1, or pharmaceutically acceptable salt thereof, wherein A i 1s

cycloaélz'lﬁxl lile)ter%cyg] %?‘%%zeaa@%f‘%trtlﬂt%%]"&é 8%@?128 tBVﬁ)( %{7 SX4 h%ﬁr %Xl%l two of said

at leasB twcb-WhK G O-Z2 arfelattavhedoip theame 3toy ahd ﬁ)g(:tdibISWlﬂ'r thy atoxy tich they are

aspi rof 4. 5] decan-] gne; . .
attachg BEX b 30 e S STRUIRA 5 e 5Pkl Mo sap soppdivsiped by
1,2 013-W;’-8>-d"aZaspi ro [4.5] decan- 1-one

8- (5-Brono- 3-fl uoropyridin-2-yl)-2-(cis-4-hydroxycyclo
hexyl ) -2, 8-di azaspi r o[ 4. 5] decan- | one;
35.  8-Théednmnd 3 ddindy aphrunghceantiZaliyl arecptapleisslt dhetoyi mdieyeiy & iso
N 1)-2, Zas. |r [ ecan- | one;
hetemﬁﬁ@@%ﬁ“" ?lﬁa“% REURY e%ﬁ"} o [4-(trifluoromet hyl)pyri
-W-Xw-2-yl ] -2, 8- dlazasplro[4 5] decan- | one;
2-[2-(C s-4-hydroxycycl ohexyl ) -1 - oxo- 2, 8-di azaspi r o[ 4.
5] dec-8-yl]isonicotinonitrile;
36. 8-Th8edrhpoondeelditrli 61 phamoweticallyl ap@prabidisalt engbf] wihefeli & ispyridyl,

pyrimfdkniy}f gljia%%ﬁ ¥&L18}P ﬁffa)%l%rl_, %yr%iinyl, purinyl, quinazolinyl, quinolinyl, isoquinolinyl,
pyrrolo[2,3-d]pyrimidinyl, or 1,3-benzothiazolyl, each optionally substituted by 1, 2, 3 or 4 OR?, SR?,
halo, CN, NO,, C,4 alkoxy, heteroaryloxy, C,alkynyl, C,.4 haloalkoxy, NR°C(O)RY, NR°C(O)OR?,
C(O)NR'RY, NR°RY, NRS(O),R", C,_s haloalkyl, C,.¢alkyl, heterocycloalkyl, aryl or heteroaryl,
wherein each of said C;¢alkyl, aryl or heteroaryl is optionally substituted by 1, 2 or 3 halo, C,_¢ alkyl,
C1.4 haloalkyl, CN, NO,, OR?, SR?, C(O)NRR?, NR°C(O)R? or COOR®.
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di azaspi ro[ 4. 5] decan-1| - one; _ _
2- (G s-4-hydroxycycl ohexyl ) - 8- pyrazi n-2-yl -2, 8-di azasp
W0 c@jd6BPdecan- | - one; _ PCT/US2006/046309
8- (6-Chl oropyrazin-2-yl)-2-(cis-4-hydroxycycl ohexyl)-2
37. , Skhdicampaimtl bOE14inD], deplafndce@Rfly acceptable salt thereof, wherein E is
§ g ﬁam hé %a2|n 2-yl) - il(cﬁg 4-11 ydroxycycl ohex
nwmy?% %hﬂ%wﬂF3§§§%%?o [4.5] decan- 1-one; Methyl _
{6-]2- (CIS 4- hydroxycyclohexyl)-l-oxo 2,8-diazaspiro[4
ridin- yl%%carbanate Et hyl
{gahf §°‘F%°“ dhf“ﬁ%r 0 124{%1‘36%5‘6%5 acpepippls-solt %@péﬂé@pﬁm‘%gs@thylene
. 5] dec-8-yl]-5- nethylpyrldln- 3-yl }carbamat e; Et hynyl
39 { -%g&gcis-4f§¥drox cl ohexy J -I-obo % 8-di azaspiro[ 4
. gih somppupt of oldim, fo p W?%*Fﬂysﬁcsﬂp}a leaplbBgispl ;Wipresp Is a group
of forfa@la] 2- (ci s- 4- hydr oxycycl ohexyl ) -1 - oxo- 2, 8-di azaspi ro[ 4
.5]dec-8-yl]-5-ne{ hyl pyridin- 3-yl} carbanate;
N—{6 [ 2- (ci s- 4- hygrexgRpeR¥hexyl ) D Loxo- 2, 8-di azaspiro
[ 4. 5] dec- 8-yl ]-5-nethyl pyri di nn& D
yl Ycycl opr opanecar boxam de; |
2-(Cis-4- hydroxycyclohexylﬁ1L 4pﬁfl 5- (2- oxopyrro
idin-l-yl)pyridin-2-yl]-2 di az&5pi r o[ 4. 5] decan-
-one; 2-(Ci s-4- hydroxycyclohexyl) 8-[3-nmethyl-5-(2
-0x0-1, 3-oxazolidin-3-yl)pyridin-2-yl]-2, 8-
40. dThqgglgpopm{dfc&]Id épa@rphhrmacduesally acceptable salt thereof, wherein D', D?, D*
and D ré&%ﬁ ﬁhydroxycyclohexyl) 8- 3- met hyl - 5- (2- oxopi per |
y[)pyridin-2-yl]-2,8- diazaspirol4. 5]decan|

-one, 2 . 3-
41. )%Fgéelqr?a %%Jhyqqrc%Q&: %%;%(e]u 1c§1ﬁ§ Lccaﬁgga& t?ed'[gé %%@igé)ﬁg 1())r two or
J@ﬁ@dfwmﬂﬁyl

{5-chl oro-6-[2-(cis-4-hydroxycycl ohexyl)-I-oxo0-2, 8-di a
zaspiro[ 4. 5] dec-8-yl ] pyridin- 3-yl}carbanat e; Met hyl
42. {thc@n@emr@-dchymt,mxymh@hmayy heckptabi®sal, tBerebifa#a&Pin RO[RE, RE,

[ I 1 ]
R R gl s p Pl BBty MEOCIOIT  eigolts cingns, acmewe,
NR*R'2 3 [(QRA . BRASEVORYI IO, SlOINBERY, S(0),R, S(0);NR*RY, OR”, SR, Cp.10
alkyl, Cy.jo haloalkyl, C,.;o alkenyl, C,.1q alkynyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl,
arylalkyl, heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalkyl.

43, The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein R* R, RS,
R’, R%, R®, R" and R"" are each, independently, H, C,.1o alkyl or C,_;o haloalkyl.

44, The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein R, R’, R6,
R, R%, R®, R' and R" are each H.

45, The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein R* and R®
are each H.

46. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein ris 1.

47. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein r is 2.
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yl'} carbamate; Ethyl {6-[2-(cis-4-hydroxycycl ohexyl)-
1- oxo- 2, 8-di azaspiro [4.5]dec-8-yl]pyridin-3-
wQ kjocaesedrat e; Prop-2-yn-| -yl PCT/US2006/046309
{5-chl oro-6-[2-(cis-4-hydroxycycl ohexyl)-1I-oxo-2,8-dia
48. Z aﬁﬁ'cBﬁ{w&mé]}f’&%nﬁl ob’ﬁﬂaﬁﬂic'exgdcgﬂysac&p}a%ﬁrﬁf'{‘%f G, x@epe)ﬁ[ﬂ%% sum of gl
6-[ 2-(ci s-4-hydroxycycl ohexyl) -1 “oxo- 2, 8- & dzaspiro
and g2 &5046€tB- y| | pyri di n-3- yl} carbamate; Propyl
{5-chl oro-6-[ 2- (CIS 4- hydr oxycycl ohexyl ) - | - oxo- 2, 8- dia
zaspiro[ 4. 5] dec-8-yl]pyridin-_ 3-yl} carbamate, Pro
49. gt h[e sopquad gt ﬁ@a@rl@sew%n@ﬁ@s@ylm acpepipkls-splt thergphy zxﬂsemm @F gum of q1
and q2 Rlodec- 8-yl ] pyridin-3- yl} carbanate;
3- Fl uoro-4-[ 2-(ci s-4-hydroxycycl ohexyl)-1I-oxo-2, 8-di az
aspi ro[ 4. 5] dec- 8-yl ] benzonitrile;
50.  4-TreW¥empudd Bﬁcl&ﬁﬂ 1S 014% Mgefc%ﬁé%c@é'ﬂ)%hél shit HeR¥L ~wheRsifih8%um of q1
asp|r0[4 5] dec- enzonitri’l )
and g&is5. 0y f | yor o- 4- [2 (CIS 4- hydroxycyclohexyl)-l-oxo 2, 8-
di azaspi r o[ 4. 5]dec 8- yI]benzonitriIe
3,4-Difluoro-5-[2-(cis- hydroxycyclohexy ) -1 -oxo0-2, 8- "
51. ¢ I"ngf ﬁ%@i’%f gf @Tlglele Q@Waﬁ@ﬁ@@ﬂy gepgpfable salt thereof, wherein RZand R
are eadh I5- Chl or 0- 6-[ 2- (ci s- 4- hydr oxycycl ohexyl ) -1 -oxo- 2, 8-d
i azaspiro[ 4. 5] dec- 8-yl ] pyridi n- 3-
yl } - N-net hyl benzam de; 8- (5
52. - Bhe8®ingouhd 10HARNEBYIhhmdacbdic Aty bpBbRHIE Miele0f) kel 4 least one
R d%azasplro [4.5] decan- 1-one; o
° 215%148%Y: 5- [ 6- (pyrrolidin-I-ylcarbonyl)pyridin-3-yl
]pllenyl} 2-(cis-4- liydroxycycl ohexyl)-2,
%lazasplro [4.5] decan- 1- one; Azetid

8 39W 9%‘3}?1@(2}? P @a&;}pqcelélcal}n ﬁﬁ?ﬁpgb‘ﬁéﬁlg,} reof, wherem nl is 2.
‘-2 (cis-4- hydroxycyclohexyl)

Zq%-diazas :Eq%4 5] decan-1 -anpe

4 TAE LRy SeL f8m g prep &“IFWE}F‘&%V&?@PE?W@WIF $hereofy Pgving Borgyula IL:
azaspi ro[ 4. 5] dec- 8-yl Jdy-phemyl x4- car boxam de;

4' - Fl uoro-3' - [ 2- (ci s- 4- hydvekytycl ohexyl ) - | - oxo- 2, 8-d
azaspi ro[ 4. 5] dec- 8-yl | '

R

R3a
l?] R3b
Q

55.
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-Fl uoro-3'-[2-(cis-4-hydroxycycl ohexyl)-1I-oxo-2, 8-d
azaspi ro[ 4. 5] dec- 8-yl ] bi phenyl - 3- car boxam de;
W@ 200F06m00- 3' - [ 2- (ci s-4- hydr oxycycl ohexyl) - | - ORCFRSRBO6046309
azaspiro[ 4. 5] dec- 8-yl ]-N, Ndi net hyl bi phenyl -
56. 3 ’Dﬁfcbﬁis&fﬁﬂ@ﬁclalm 55, or pharmaceutically acceptable salt thereof, wherein L is absent,
Fl uoro-3'-[ 2- (CIS 4- hydr oxycycl ohexyl) -1 - oxo- 2, 8-di
8029599§p|ro[4 5] dec- 8-yl ] - Ni sopropyl bi phenyl -
3- car boxam de; oh e
O"l%fhémmu& g ! »!;»Ifung‘{rSZorgz]h[@éta(c%llugally algglegtragl)é)ggl tcl:ler%ofe )iv)iwzem L is absent
and RV IR’ feR IRF BT R 6 1ig R2* acﬁa RBOXSEHCH 8ade endently, H, C,4alkyl or C;.4haloalkyl.
8- (2- Fl uor o- 5- pyrldln ylphenyl) - (ci $-4~ hydr oxycycl

ohexyl ) -2, 8-di azaspi ro[ 4. 5] decan-1 one; and
58. 8- ”I[hchﬁhpUilh@t)Eclﬁﬂn ITebiphhmiabbuBY 418 20¢epv ¥ lsdIPMERYE whérelCRSRS, R,

exyl )-2,8- diazaspiro[4.5]decan-|
R7R{gng¥ﬂggxéﬁéﬂtﬁﬁ éﬂ#&@ﬁﬂw9553%gp?ablé sa?t t her eof .
61. A conposition conpr|3|ng a conmpound of gry onﬁtof
cI ims 1t . O rmaceutically acceptabl e sa
i Egprouihaf iny 5o S PR cHe e P A orsel speiy s
cyclolmylrsulmtltuteﬁ%y 1ArmepRod of nodul ating activity of
11bHSDI conprising contacting said 11bHSDI with a
conpound of Formula | : or pharnaceutically acceptable
60. saﬁléon@bumdfdtaugltshedtQQO\Aher ein: Cy is aryl,

oSO g 03 ey DL YRR o,

L 8i(§- C&hﬁ&-ltﬂuo(oﬁﬁﬂxﬂm&))%-c cloRd:3iR3 Q)di’d U3 2 one;

( CRE SRR Bt rera s ol e SRDaF GO GR 2R13) ¢

%V'&f HE SRUBCHIRBEY 2R13) g2, or

( Gmyzﬁh&bquw{Rﬂﬁcﬂmm&lqﬁa A)-2,8-deaeedpRajlaksydecan-1-one;

DS EYBhett 351L Sl RSP e

- 8IRn3aR3byclbhexyl-1, ECRadafiad)). HRAELM,1-oneCR 33R3 n20CO-

) @-%?lcl?(’)hggfl-S -(cyclohexylcarbonyl)-2,8-diazaspiro[4.5]decan-1-one;
2-Cyclohexyl-8~(piperidin-1-ylcarbonyl)-2,8-diazaspiro[4.5]decan-1-one;
8-[(3-Chloro-2-methylphenyl)sulfonyl]-2-cyclohexyl-2,8-diazaspiro[4.5]decan-1-one;
4-[2-(trans-4-Hydroxycyclohexyl)-1-ox0-2,8-diazaspiro[4.5]dec-8-yl]benzonitrile;
3-Fluoro-4-[2~(trans-4-hydroxycyclohexyl)-1-oxo-2,8-diazaspiro[4.5]dec-8-yl]benzonitrile;
3,5-Difluoro-4-[2-(trans-4-hydroxycyclohexyl)-1-oxo-2,8-diazaspiro[4.5]dec-8-

yl]benzonitrile;
8-(3-Fluoropyridin-2-yl)-2-(trans-4-hydroxycyclohexyl)-2,8-diazaspiro[4.5]decan-1-one:;
8-(3-Chloropyridin-2-yl)-2-(trans-4-hydroxycyclohexyl)-2,8-diazaspiro[4.5]decan-1-one;
2-[2-(trans-4-Hydroxycyclohexyl)-1-ox0-2,8-diazaspiro[4.5]dec-8-ylnicotinonitrile;
2-(trans-4-Hydroxycyclohexyl)-8-[3-(trifluoromethyl)pyridin-2-yl]-2,8-diazaspiro[4.5]decan-
1-one;
2-(trans-4-Hydroxycyclohexyl)-8-[4-(trifluoromethyl)pyridin-2-y1]-2,8-diazaspiro[4.5]decan-
1-one;
2-[2-(trans-4-Hydroxycyclohexyl)-1-ox0-2,8-diazaspiro[4.5]dec-8-yl]isonicotinonitrile;
8~(2-Chloropyridin-4-yl)-2-(trans-4-hydroxycyclohexyl)-2,8-diazaspiro[4.5]decan-1-one;
8-(5-Fluoropyridin-2-yl)-2-(trans-4-hydroxycyclohexyl)-2,8-diazaspiro[4.5 ]decan-1-one;
8-(5-Chloropyridin-2-yl)-2-(trans-4-hydroxycyclohexyl)-2,8-diazaspiro[4.5]decan-1-one;
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112 SO, -(CR 3 R3 n2s™@- , -(CR3 R3 1) 112 NR30- ,

-(CR 33R3 112 CONR30- , -(CR 33R3 n2NR30CO-, or a
w@emapemsd4 f ormul a: D1, D2, D3 and D4 are each PCDDIS2006/046309

CR15; R1,R2, and R2a are independently selected fromH

ar&d(SCEro@o@lriﬁy&-il Hya- (&M-%ﬁ&?cldﬂ%@ej}gj 185 s C%lng I‘Sﬁi%aﬁq -one;
al k hal

q‘%@}mns ﬁﬁﬁdf@%’&c cherylng foxo-Adatiazaspino[4cdeat iyl Inicotnanitrile;

| | 25t r@ks-4 - By dirox focldherl 81 ¥ trlﬂ@roﬂlet%{ilg}&ﬁﬁ n-2- Rglﬁ—Z @qiiz%pilroﬂl 5]decan-
1 aIkyI) R4, R5, R6, R7, (
~one ndependent ly selected fromH, CI:(O) R" , CI:(O) CR b >,

C(8Dp @R)Muorop@(r@ MR- Rdns-ét h}NR') cloh ohe N ﬁzﬁ:@}ﬁ%‘rom 5]decan-1-one;
N OR. by ]g) Rd S(O 2
?é%rﬁa uoro —2-y§|:85(t1§ns ﬁgycgoxymlqjleaylk 8- d1@Mpgo[4 5]decan-1-
one; hal oal kyl , C2 |0 al kenyl, C2-10 al kynyl, aryI

h | oal k | | kyl
het(égg%%?rg}?y{wn- é’@ é?g{}ap%@eflgﬁ%gﬁloggwl 2,8- d1azasp1?o[4 %]decan 1-one;

hét(éBoayeB-ambioyiradikylyl) Zﬂtﬁ@ﬁ@l—ﬁy&&y@yc@'ﬂesgylﬁb Klﬂkaﬁzasgro[hg]decan-l -
hal oal kyl, C2-10 al kenyl, C2-10 al kynyl,” ar

one cycloalkyl het er oaryl , heterocycloalkyl aryIaIkyI
hét(é-quﬁB-ahlbgbbyridhy-QlyQai Kmhak g drof%yclohexyl) 2,8- dlazasplro[f .5]decan-1-
one: nNeterocycloal kyl al kyl is optionally substi tuted

2 or 3 R4 ; or R4 and R5 together with the carbon
aBfﬁmmroAh(mlﬂu¢rh1aythm;grnaﬁ1tmpgxétrafn@mrﬁyaro;’eyo%loﬂa%@t}Qrsed

or heterocycl oal kyl group which is
dwmmgxﬁhg@éﬁ Y Ufostituted by RL4: or R6 and R7 toget her

V\B{mm#d{}dm@mloﬂiéﬂm-8-m-m&%ﬁéﬂ%pﬁﬁ(ﬁnétyﬁ]@glggzgsﬁfm Fdecan-
3-14 nenbered cycl oal kyl or heterocycl oal Kyl gro
'which is optionally substituted by R14 ; or R8 and R9

t d¢etheropyidin iyt e-@anbofyds:geydehey)-2B-dbaYird! S decan-1-one;
a& t(t?a%lé]gq{yfd%rx%y%loﬁexyll}-ﬂ&rg)(? trﬁﬁloro -4-methylpyridin-2-y1)-2,8-
diazaspiro[4.5]decan-1-one;
6-[2-(traﬁs—4-Hydroxycyclohexyl)- 1-0x0-2,8-diazaspiro[4.5]dec-8-y1]-2-

methylnicotinonitrile;

1-one;

2~(trans-4-Hydroxycyclohexyl)-8-[6 -methyl-4-(trifluvoromethyl)pyridin-2-y1]-2,8-
diazaspiro[4.5]decan-1-one;

8-[3-Fluoro-4-(trifluoromethyl)pyridin-2-y] -2-(trans-4-hydroxycyclohexyl)-2,8-
diazaspiro[4.5]decan-1-one;

8-(3-F 1uoropyridin—4-y1)-2-(trans-4-hydr0xycyclohexyl)-2, 8-diazaspiro[4.5]decan-1-one;

8-(5-Fluoropyrimidin-2 -y1)-2-(trans-4-hydroxycyclohexyl)-2, 8-diazaspiro[4.5]decan-1-one;

8-(5 -Ethylpyrimidin-Z-yl)—2-(trans-4-hydroxycyclohexyl)-2, 8-diazaspiro[4.5]decan-1-one;

8-(5-Bromopyrimidin-2-yl) -2-(trans-4-hydroxycyclohexyl)-2,8-diazaspiro[4.5]decan-1 -one;

3-[2~(trans-4-Hydroxycyclohexyl)-1-0x0-2, 8-diazaspiro[4.5]dec-8-yl|pyrazine-2-carbonitrile;
8-(1 ,3-Benzothiazol-Z-yl)~2-(trans-4-hydroxycyclohexy1)—2,8-diazaspir0[4.5]decan-1 -one;
8-(3 -Fluoropyridin-Z-yl)-2-(cis-4-hydroxycyclohexyl)-2, 8-diazaspiro[4.5]decan-1-one;
8-(3 -Chloropyridin-Z-yl)-2-(cis-4-hydroxycyclohexy1)-2, 8-diazaspiro[4.5]decan-1-one;
2-[2-(Cis-4-hydroxycyclohexyl)-1 -0x0-2,8-diazaspiro[4.5]dec-8-yl]nicotinonitrile;
8-(3,5-Diﬂuoropyridin—Z-yl)-2-(cis-4-hydroxycyclohexyl)-Z,8-diazaspiro[4.5]decan-1 -one;
8-(2,5-Difluoropyridin-3 -y1)-2-(cis-4-hydroxycyclohexyl)-2,8-diazaspiro [4.5]decan-1-one;
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cycl oal kyl or heterocycl oal kyl group which is
optionally substituted by R14 ; or R10 and R11

W0 ogebmsn4 wi t h the carbon atomto which they aP@r/usS2006/046309
attached forma 3-14 nmenbered cycl oal kyl or

h et- €5 @iy |30 daplyri @i PUR) - ISk G0 -8R dIGHR V.Y s SRSl Lut 1-
by R14 ; or R4 and R6 t%\[giet heir, S\A)@?%] th?%:a’r bon trgﬁisﬁ%canl
whi ch they are attached forma 3-7 nenbered fused

C ye(Se@H b2 -Ryropupri@in-3371)72 -0 NBY RekyE S G-k y1)-2,8-diazaspiro[4.51decan-1-
het er ocycl oal kyl group whi chﬁiys %ﬁon’é ?y’ sbatz)gstp%nt)[u't éc?canl
by R14 ; or R6 and R8 together with the carbon atomto

v\/(&-(étﬁ—]Dihhiyro@yﬁﬂilat-ty@C,‘zh@fi-i—WdEBx@c;%toﬁe%@@ﬂﬁgasf)ﬁ‘b?[@.g] decan-1-one;

c;gc_:s%l kgl3 rou% r 3-7. menbered fused _ .

het 8rodyeroaliy 1‘8?‘86/&)'%? hhydsoxypraledeaill-38 disgespire[d S idgcan-1-
one; by R14; or R4 and RO together forma C -3 al kyl ene

bri whi,ch i s optionally substituted by R14 ; or R4

ar%gé(gl%ﬁm?'g@CE{OEO(?P'H‘?’B‘QFP{M‘613-'43}13&1“%9’!335'11@3&1%%1é@la\ﬁkﬁptrﬂ‘*i%decan-l-
one; optionally substituted by R14 ; or R6 and R10 together

forma Q-3 al kyl ene prijdge which is optionally

o i Els R B e s B ot Do iy G H szl Sldecan--
one; G _3 al kyl ene bridge which is optionally substituted

BB T 5 R e e

héf[é‘ﬂ)@mj‘l—(triﬁgﬁaﬂh%?yﬁ%gﬂ3~&mé4-h@w}gﬁ%egﬂ)-§B3' :

. > ( ! ", " >,

d‘azasfg%’%ﬁﬂ B " S(ORDbD, S(ONR c'Rd' , S(O2Rb >,

ﬁaflﬂC@(@}@NRYRdlohexyﬁi%p}ir?tiﬂllalyDZ, 8 -t@ibzéspﬂ&[:ﬁl.‘ﬂ decdal1-bne;

|0 ar C , eroaryl, .

oGRSyt 4G R bt lhers S SR daspispy egans-onc

CB-@3s Npimﬂuylpﬁaig(-gwtiﬂf@-(cisﬁ-w&%f& thgﬁyl)o%@%%pi%} [[Rg)d8can-1-one;
3-yl}caybdmante; C] - 4 al kyl, Gi -4 hal oal kyl, aryl, cycloal kyl,

CPBTHOR G G RSP Qi ey meciyyrcin
3"}’1}CW@)ENR "Rd" , NR'Rd" , NR" C(O)R d" , NRe"C(OOR a" ,

2 e QANR Ry (O 2Rb: ., or, 2NRc" Rd"

;Sévtv%é?% 2R R BB s sebbionth sl AB et

methylpyridin-3iyRydrbamgdts; C - al kenyl enyl, C2-6 al kynyl enyl, O
S?, SONRe,. and NReCONRf,

aneP L e R o o e2 s SRR ey (oG yridin

3-yl}caghagpiey| enyl are each optionally substituted by 1, 2 or
Substltu ' e ntly.sel ecte 0 alo, OH .C

Y PR RS AR IRRNERe L ReRbes eyl R igtin s
yl}eyclgprogangiagiokgthidei no;

2~(Cis-4-hydroxycyclohexyl)-8-[3-methyl-5 ~(2-oxopyrrolidin-1-yl)pyridin-2-y1]-2,8-
diazaspiro[4.5]decan-1-one;

one;

one;

2-(Cis-4-hydroxycyclohexyl)-8-[3 -methyl-5-(2-0xo0-1 ,3-0xazolidin-3-yl)pyridin-2-yl]-2,8-
diazaspiro[4.5]decan-1-one;

2-(Cis-4-hydroxycyclohexyl)-8-[3 -methyl-5-(2-oxopiperidin-1-yl)pyridin-2-y1]-2,8-
diazaspiro[4.5]decan-1-one;

2~(Cis-4-hydroxycyclohexyl)-8-[3-methyl-5 ~(2-0x0-1,3-o0xazinan-3-yl)pyridin-2-y1]-2,8-
diazaspiro[4.5]decan-1-one;

Methyl { 5-chloro-6-[2-(cis-4-hydroxycyclohexyl)-1 -0x0-2,8-diazaspiro[4.5]dec-8-yl]pyridin-
3-yl}carbamate;
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X, X and X" are independently selected from absent,
C -6 alkylenyl, C2 6 al kenylenyl, C2_6 al kynyl enyl,
wa@eopl/06759£| oal kyl , heteroaryl, and heterocycl ot RYE2006/046309
wherein said G -6 al kylenyl, C2.6 al kenyl enyl, C2-
alMythyl | {6 M3 cis-ahydroxyeydtdteRy K Yloxo-DELaedzpir¥4,51R%-8-y1]pyridin-3-
l}cartggrtnetg_ocycl oal kyl is optionally substituted by one or
YU BPE%subst i tuent s | ndependently sel ected from hal o,

0XAthyl ({Nphlbi%-[2Qci,s-4C3yd14)x?dyklé_liééﬁyl)Q]—o%_—if@ﬂi@?dsﬂﬁﬁ?{&5]d@dlg.Y-S]prridinS-
l}car%:lmg'te-al kyl am no, and C2-8 dial kylam no; Y, Y and
yiscaig I’ndependently sel ected from absent, C

G-6
alBysl ¢62-(cisCRhyairadykeigheamyl -oxcﬁZSﬁia@islSﬁ‘W.E&ﬁb’%&l\il%ﬁdﬁb}
l}car%an% te_CO, COO, CONRe, SO SO, SONRe, and e ,
4 eréin said d -6 alkylenyl, C2.6 al kenylenyl, or C2-6

alPkor3ienyl {Beitore&cD-(GipYihoMakycyclohdsh i ldtb 2% -M¥zadpirof. biec-3-
1 ins_y_bﬁteiugé{grt}t_s i ndependently sel ected from hal o, ,
Py AFREXY M 4 hal oal koxy, anmino, G 4 al kyl ami no,

alfithyGy {8-[2H(cib-kpldrokyepclolbxyly1-or6d, 8 iaspero[ 45] @REARNEHM-3-
yl}carﬁa%l]a%é:t ed fromH, halo, CN, N2, OH C -4 alkoxy, (-4

al odl koxy, am no, .4 al kylam no, C2-8 dial kyl am no,

CPrdpyl{Skahloro-62 Goiahl-kpdrytycyd@eRylRi ¥ 698 didkadpiro[4.5]dec-8-yl]pyridin-
3-y1}c9r¥§1188%| kyl, heteroaryl, and heterocycl oal kyl, wherein

sal i -6 al kyl, C2-6 al kenyl, C2.6al kynyl, aryl,

c Yoipplalo P (cis-Hetydroppyylbhexol)- 1 heb arsediyakmal & 5ied Syl]pyridin-3-
yl}carﬁ’a?ﬁ jonal Iy substituted by 1, 2 or 3 substituents

I ndependent |y sel ected fromhal o, oxo, C 6 alkyl, C2-6

aB'lF’é‘IWd'él-[mﬁf-hi'd(lecilolﬁﬁyl)tﬂ -bﬁi-@,&lldkayfsigirla[ﬂwﬂdec-8-y1]benzonitrile;

C . ey oar rocC oal K) ..

TSSO Kt PSR L PSR Bl ey

C@,@)IURK&Q-4Q@((@)-Rhgdroﬁz)ggﬂbﬂ\dm)-%oxm@@?ﬁaz&mq@]_@M:déyl]bgnzonitrile;
. , e = . = cra, ..

%@&@o@fg-%%%%?/clrg)(}@g%%%ylg!ﬁg&g—?%—dzzﬁﬁgﬁ%E4’.\%E)é;'-r§é¥1j$enzomtrﬂe;

t $vd 5-OWoXe-t-{ Z(cast-4-hpdied cydotckyd)- 5-axe 2,8 tdHm pb 4 @k !8yy Lo i di-3-

1 -N-RetRyd ered cycl oal kyl or heterocycl oal kyl group,
vl ecea%ﬁ %ﬁ?@gghlly substituted by 1, 2 or 3 -W'-X"-Y'

' 8-Z&—BrW—ﬁhqxophmyl}-WGi9(4—h§(dreﬁ>cycﬂd}lteayib}8,6 -digzadphre[4559d¥an-1-one;
Lm0,
llydrox]ggyc@hg?fyl)sz,8-szirdf4.5ﬁéqanymleei n -WX-Y-Zis ot her t han
r&wg\%{%@ﬁ-ﬂ%@ég{oﬁgﬁéﬂﬁgﬁ-)ﬁé—?—%?rtoggegglgg-Qé\ghgTeAr-}gf:dg)xycyclohexyl)—
2,8-diapaspisgiéAlfernnt lyorse| ected fromH, C -6 alkyl, G-
h@-lF%H@y'l[Z—(%4-@y&h%ﬁ9éﬁhhex§f?—i %x0-2,8-diazaspiro[4.5] dec-8-yl]biphenyl-4-
carboxamide;
4'-Fluoro-3'-[2-(cis-4-hydroxycyclohexyl)-1 -0x0-2,8-diazaspiro[4.5]dec-8-yl1]-N-
methylbiphenyl-4-carboxamide;
4'-Fluoro-3'-[2~(cis-4-hydroxycyclohexyl)-1-0x0-2,8-diazaspiro [4.5]dec-8-yl]biphenyl-3-
carboxamide;
4'-Fluoro-3'-[2-(cis-4-hydroxycyclohexyl)-1-0x0-2,8-diazaspiro [4.5]dec-8-yl]-N,N-
dimethylbiphenyl-3-carboxamide;
4'-Fluoro-3'-[2-(cis-4-hydroxycyclohexyl)-1-0x0-2, 8-diazaspiro[4.5]dec-8-yl]-N-
isopropylbiphenyl-3-carboxamide; ,
N-Ethyl-5-{4-fluoro-3-[2-(cis-4-hydroxycyclohexyl)-1-0x0-2,8 -diazaspiro[4.5]dec-8-
yl]phenyl} pyridine-2-carboxamide;
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al kynyl, aryl, cycloal kyl, heteroaryl, and
het erocycl oal kyl , wherein said C -6 al kyl, C -
whadooabisyd , C2.6 al kenyl, C2-6 al kynyl, aryl, PCT/US2006/046309
cycl oal kyl, heteroaryl, or heterocycloal kyl is
Op& (2aiftadrb ¥y -suibimtd- ﬂpﬁdﬁﬁl)%(h@-ﬂﬂydl%c @%&9L)—2W191asﬁo[@5]decan-l-
IkyI C -6 hal oal kyl, aryl, aryl arkyl het eroary
eteroarylalkyl cycloalkyl or heterocycloalkyl Rb

RES-E2ritludRb-5 &1 enciytieHanehesitd- M)Iﬁle&;e}cz @sk-4- ﬁié‘éﬂi‘cicgheﬁyl) -2,8-
al

hal oal kyl, C2-6 al kenyl, C2
dlaza%r%?ﬁs*]dec Pﬁ?ﬁ(yl heter oaryl, heter ocycl oal kyI

aroy Iaah&ylhqeuheﬂlg amptylbla kdtythereary cl oal kyl al kyl ,
andhet er ocycl oal kyl al kyl , wherein said Cl-6 al kyl,
Cl1-6 hal oal kyl, C2 al kenyl, C2-6 al kynyl, aryl,
61. cyrctaaglokiibn cd’n@ﬁmmgﬁfc%;;wlﬁ&bﬁ&n@‘bﬁ@ baddiky l o G, ¥ ﬂiaﬁﬁ@ceuﬁcaﬂy

sccen B SURRLKI N et ¥t AR ies uierPrsinserior ut ed vi th

H OH, am no, halo Cl1-6 al kyl, C1-6 hal oal kyl, C1-6

k heteroary

62. Iélg%‘%ar/ § |né?a‘19§a}1ﬁg ac%/%ﬂ%g lﬁ bHSB} COTBRIISIIE CYPcEAE R3jd 1 1ABESD1 with a
compamdoﬂﬁxambljndependently selected fromH, Cl1-JO al kyl,

Cl1-6 hal oal kyl, C2-6 Ik nyl ., C2-6 al kynyl, aryl,

het er oaryl , cycloalky ﬁ&te orYcl oal kyl , aryIaIkyI

heteroarylalkyl cyclo%lk a yE@)and

one

het er ocycl oal kyl al kyl R Sgijd C1-10 al kyl, Cl-6
hal oal kyl, C2-6 al keny®’ Riynyl , aryl,
heteroaryl cycloalkylfﬁh t ef ocycl oal kyl , aryl al kyl
heteroarylalkyl, cycl oal R} , or

het er ocycl oal kyl al kyl is |1y substituted with
H, OH amino, halo, Cl1-6 alkyl, &-6 haloal kyl, Cl-6
hal oal kyl , aryl, aryIaIkyI Ihet eroaryl,

hafdel V. 0 0 et.erocycl oal kyl ; or Rc
P g&ﬁ%ﬁbac ﬁéesd? I?f. %?OWF?Q‘mhlch they are

affy mdletemmlacyﬂoalkﬂ or iSterayclaalkyli@adiedpitnally substituted with 1, 2, 3,
40r5kmﬂ§@ogycloalkyl group; RO" and Rd are independently
selected fromH, Cl-10 al kyl, Cl1-6 hal oal kyl, C2-6

ol eeabgant, (CRB Rl (CRFRI ) AUCRI2R! %)qe,t(eRBRP)gls(cnymS)ggl kyl ,

R o o (T R R BT e RS PR R e
«311%%m@0NR—GH(d1 Cl-6 hal oal kyl, C2-6 al kenyl, C2-6

%y @kﬂ#ffxl heteroaryl cycloalkyl .
heterocyc oal kyl , arylalkyl heteroarylalkyl
cArés anllofdlﬂlahwmycloalkﬂ@t heftexogrgzl eth léyth@b]l(}ysiubktﬁuted with 1,2, 3,4 0r5
~-w-xeRtizenal |y substituted with H OH amino, halo, Cl- 6
al kyl’, Cl-6 hal oal kyl, C1-6 hal oal kyl, aryl,
& W“é@lf(yﬁ )nlhet(éR%aB?meO—h et@rRINDEDKy H(CRRehpabky | | o r

Ccrkssepesgipathihsoor B Bl AT MR O, sy

formulaz.  ypppered heterocycl oal kyl group; Rc" -and Rd" are
I ndependent |y sel cted fron1H C1-.10 al kyl, C1-6

a D
hal oal kyl, C2-6 alkefyR¥RéD) AN p2
i
"Z’L, \D4/

D', D?, D® and D* are each N or CR";
R}, R?, and R* are independently selected from H and Cis alkyl;
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al kynyl, aryl, heteroaryl, cycloal kyl,

het erocycl oal kyl, aryl al kyl, heteroaryl al kyl,
weyooedsky| al kyl , and het erocycl oal kyl al kyl , WhEF/E52006/046309

said Cl1-10 al kyl, Cl1-6 hal oal kyl, C2 6 al kenyl, C2-6

al gy md R“’%YAdepéﬂﬁénﬁ&%Ea(éd’ff&ﬁ’ﬁet %, O | al L 1.S}inaloalkyl, Cy.q alkenyl,

het er ocycl oal kyl ryl al Ky
and Coxadkymsl ky| al kyl, or heterocycloalkylalkyl is

Jeredelcle Yol Qi%h&l&&ﬂ%ﬁ# oM, LR L '89@0*1@' OnliyBL- 6
al Cl-6 ﬁﬁ[ﬂ

al kyl
arli'l%/%i B;%R ReRe Bgo élngiIR W@P@@d@}ﬂlmd@@ted fr@yld'l QTRYR", OC(O)OR,

C(O)dm@‘f Qj@(@)ﬁ@k‘%" kiR QURRY o @n @lngg 0)df eSé@ﬁRﬁ "Méé)im%'i@ Noyr*,

am.to mhlgh they are a tac
SO)RR R @R 8B° Histo o FhrloGl lkyaloa@fywpman@nﬁn@b Ryt an, cycloaikyl,

heterdaﬂ@l %@E&f&l&d C%,l %?}1&!&%1 ﬁl@tefréag}dgvl &fo&l@}r@l‘l&lylu d Heter Rycloalkylalkyl,

hal oal ky

whergifesaist Gar 31 Gydialsalkil Pz 10 plsens, Gyt kaaylkfwl quloylkal ksteroaryl,
heterd&%l&ﬂl@ﬂ1 raY}llﬁic)hﬁﬂeter&Y}q&lQﬁl JSIWOQlHﬂthcyl o"flﬁgterocycloalk&rlalkyl is optéonally

et erocycl oa wherein said
“m“W%ﬁ¢ﬁﬁﬂk§Pr332 6 alkenyl C2-6 al kynyl, aryl,

E%ttr R IR/ t@ﬁe‘éﬁé@%ﬁl@{h@éﬁrboﬂ"ﬁ&ﬁ Q@\%ﬁ@lll @ﬁil 5% labtacﬁéd/ fofth K¥114 membered
et eroary

| oal
°Y°1°‘H1@t1 &F lafé%reqyslgﬁl}klxhgéﬂ%ne&fh?q%ss %PP@%@NW“%@M& tuted with
H,or @Handaxti t@é&:theh@ltl@ﬁhe @arb@h Abk Yd whitH 1By heberhddorm £3:19 membered

hal oal kyl , . kyl, heteroaryl,
cyclogligf! gf W?HYSJIOR Y grc&‘? é’T hécélllk%"wn@(y SH'@P&FQS’&W &'val kyl ; or
R%r Rhﬁld?f9ft&géﬂ1%¥ W%\H th\éﬁcﬁrboﬂ zﬁ@m ’t\c!) \@ﬁl@lmh n%ar@@ﬂtefcﬂecf 38Y a 8118 membered
ached forma A

eyclogg lgfegygqyelgplkghgrcglpdd‘&h 1WP§10PP”@NU@1N@21 k50 1, 2 or

3jor R’ ah$RE ,tog%thelgwfﬁ{ thé carﬂc% dt&n g)owﬂich ey é}? %acﬂed f@laﬂl §Zi Qgr

memb?’:eg éi}‘Fioallky? & lfte&icyﬁoal@é gr O‘FPI & hﬁ% Hﬂi’&o’éﬂﬂy é‘l’ﬂ%ﬂlﬁ‘ﬁeé PyRher ei n

S at H* sHadV ltedetheBwittSthi BYb&Y didih & wiidh théy HBLRREEINbm 2 3-7 membered
re g a dlsease in a patient, wherein said disease
fused F}gz og@g

Cpih Lo EsfpEed Spisrocysioatio exorr Yyhish ispptioatippubstituted

byR¥conprising administering to said patient a
t gre ﬁ@&%lﬁtg Itcg:g%’lthle w%]: t];lg g;r‘{)g/neatgnq?ou\{)ﬁlchotgley are attached form a 3-7 membered

fused cycloalkyl group or 3-7 membered fused heterocycloalkyl group which is optionally substituted
by RY:

or R* and R’ together form a Cy4 alkylene bridge which is optionally substituted by R"*;

or R* and R'? together form a C,; alkylene bridge which is optionally substituted by R'*;

or R® and R" together form a Cy5 alkylene bridge which is optionally substituted by R*;

or R? and R' together form a Cy ., alkylene bridge which is optionally substituted by R

R and R® are independently selected from H, halo, Cy.4 alkyl, Cy.4 haloalkyl, cycloalkyl,
heteroaryl, heterocycloalkyl, CN, NO,, OR", SR*, C(O)R”, C(O)NR*R?, C(O)OR*, OC(O)R”,
OC(O)NR°R?, S(O)R”, S(O)NR°RY, S(O),R", and S(0),NR°RY;

R" is halo, C4 alkyl, Cy.4 haloalkyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, CN, NO,,
OR", SR¥, C(O)R”, C(O)NR“RY, C(O)OR*, OC(O)R”, OC(O)NR'RY, NR*RY, NR®C(O)R?,
NR®C(O)OR?, S(O)R”, S(O)NR°RY, S(0),R", or S(0),NR°RY;

RY is H, halo, C;.4 alkyl, Cy.4 haloalkyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, CN,
NO,, OR*", SR*", C(O)R®”, C(O)NR® 'R, C(0)OR*", OC(O)R®”, OC(O)NR®'RY’, NR°"RY”,
NR*'C(O)R™", NR“'C(0)OR™’, S(O)R®”, S(O)NR®"'R?", S(0),R"", or S(O),NR® RY";
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: ically
a conpound of Forrmula | : | or pharnaceut!cg _
acceptable salt or prodrug thereof, wherein: Cy is
waea/oetset er oaryl , cycl oal kyl, or heterocycl oaP&yUS$2006/046309
each optionally substituted with 1, 2, 3, 4 or 5

- WYXWYait W aresinddpesdehily deted ﬁE’ﬁa%bsent 6%1%@;&) @, gllg?tylenyl Cas

. e e ——

alkyle@ﬂmmy‘ﬂd:@q@&lmﬂﬁaﬁ% calll optionally substituted by 1, 2 or 3 substituents
depdraBhio RL3) (£§%§Ré§é§' ; Ais cycloal kyfl, 1 e
indep et e?ocyé?d ach?(yT hét 91 -4 halé?é]&‘ﬁxyo E’P%n@f%ktlaiky amino, and C, ¢

dialkytagbiet i t uted wWith 1, 2, 3, 4 or 5 -W- X' v Z: Els

?%g %@ eé%pendg%ﬁsg §§;r Zg@fm Cl G-ap@hngl ngi a}kenylgiyl Cag
alkynylen_y( @Rl 3mlmryl,, and hétbRoS3RBIIKH2 Nﬁ@@l@@&ld CRf ally1&yP D

ndependentl

alken : élP/ % r%ll)@}/l@lgxlﬁr% h%f[)%ﬁl%\gldhe% & eoréﬁ@rqqz%{oaélfyé 1S optionally substituted
by ongj N dhopenilisitudnts isdebecitwly skieasd ﬁ'l:jrﬁl?ﬂo (Bx|c1| &JPﬁQ‘F@J OHR@?‘4 a%Sﬂy, Ciy
dent | ted from :

hmoaﬁﬁgzﬁhﬁ%gpgﬁgﬁﬁgﬁniyﬁC§ﬁégglﬂngnyl or C2-4 aIkynyI

Rge i andlY”’ @¢ inflepdnkigritly s@dotedl fhaah aﬁbrky%,s afRﬁgl'eﬂyla(tzi%%I;{)éﬁy&élyl Ca
T Mt R O8RSt WERAIR v s .
alkylel@f;((@ ﬂkenylenml@zmbmlenﬁe@) (& Sal opt;on@@(s@bﬁﬁﬁeﬁ% 2 oNB@ubstltuents

Sg(O

1ndepeﬁ£qtly sell\!ggﬁ:g‘r@n@(a& Olz“mgb" a%xgr hﬁ)al no, qqaqtlgylargg}o,_'@gd Cosg

1@@@94 Cl- 10 hal oal kyl, C2- 10 aI?enyI C%aﬂg ?Ikynyl
er :
Lt oL ot o8t Ko TSGR o .

IaI

haloalkﬁéx emms)yei ctykapting, @jb dlamfiemﬁb rclsealksﬂ C;ls aliensll @!J alkyfel; ),
cycloalﬁﬁl ﬁ%@ér L ang’%et%l%cgl! Whereln sald (,al 6 513@1 Crs aﬁcenyl C,.salkynyl, aryl,

het er
cycloalkyl heteroaryl or heterocycloalkyl is optionally substituted by 1, 2 or 3 substituents

independently selected from halo, oxo, Cy¢ alkyl, C, alkenyl, C,4 alkynyl, C,.4 haloalkyl, aryl,
cycloalkyl, heteroaryl, heterocycloalkyl, halosulfanyl, CN, NO,, OR?, SR?, C(O)R®, C(O)NR°RY,
C(O)OR?, OC(O)R®, OC(O)NR'R’, NR°R, NR°C(O)RY, NR°C(0)OR?, NR°S(0),R®, C(=NR)NR°R,
NR°C(=NR)NRRY, S(O)R®, S(O)NRRY, S(0),R®, and S(O),NR°R%;

wherein two —W-X-Y-Z attached to the same atom optionally form a 3-20 membered
cycloalkyl or heterocycloalkyl group, each optionally substituted by 1, 2 or 3 -W?>’-X’’-Y? -2

wherein two ~W’-X’-Y’-Z’ attached to the same atom optionally form a 3-20 membered
cycloalkyl or heterocycloalkyl group, each optionally substituted by 1, 2 or 3 -W*’-X’*-Y? -7’;

wherein —W-X-Y-Z is other than H;

wherein —~W’-X’-Y"-Z’ is other than H;

wherein —W’’-X*’-Y?*-7’ is other than H;

R? R¥and R* are independently selected from H, C,4 alkyl, Cy.¢ haloalkyl, C, 4 alkenyl, Cy.
alkynyl, aryl, cycloalkyl, heteroaryl, and heterocycloalkyl, wherein said C;.¢ alkyl, Cy¢ haloalkyl, C,.
alkenyl, C, ¢ alkynyl, aryl, cycloalkyl, heteroaryl, or heterocycloalkyl is optionally substituted with H,
OH, amino, halo, Cy.salkyl, C,.¢haloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl or
heterocycloalkyl;

R®, R”and R are independently selected from H, C, ¢ alkyl, Cy¢ haloalkyl, C, alkenyl, C,4
alkynyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl, and
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het erocycl oal kyl , aryl al kyl, heteroaryl al kyl,
cycl oal kyl al kyl , or heterocycl oal kyl al kyl is
wopiroemhd y substituted by 1, 2, or 3 Rl14; or PFAT/ERH0ED16309
together with the carbon atomto which they are
heterogyclcathiylatkyt, hemein s3id £4.¢ atisnb€rddloslky), 6ad Rkdnylot2.¢ alkynyl, aryl,

ool SO b ST U o
heteropyrviantkytatiel/is aptéonalist wbﬁé@tect witinta08; amln@rélﬁbe@ galkyl Ci.shaloalkyl, Cy.6

C 0] r
haloalﬁ% elrﬁa’clrF]%g kyl ﬁ%%tg&?ﬂ %fg%rgﬂll_kg]yLycwa&ggor\gﬁﬁﬁ%&lgalkyl
w:Rf pnd Ry ear@addpgnﬂeafﬂsosﬂep@d Wilhindh GiinarfkyhiCa-s halealoh sfakkﬁmﬁl,apz 6

alkynyl. a}y”1 RIhen &9 1 %chﬁﬁlk{le%ﬁ%ﬂs?b’ﬁét&@érwﬂkﬁg ERiRIylalky), and

I's optiona
heteromcloatka@éwh @hewmsmdtCh@ e, on h@l@@mht(b sabceh G alkyaleryl

hetero%gf F %&EAL @¥c:§oa 1 'gﬁﬁllgyl ﬁlg‘?egﬁ 1t : ogklogkylabllé%lt c|>rt ut ed
heteromgclqaquall@l is mtmnléiy R@sttt@tgdawﬁleH GHt %nln%élaba okyhComalaslkyl, Cis

haloaﬂé@ :19{'1 %Iglg?{(ylaﬁﬁe%laﬁa%gargﬂfgﬁg] @yc% Lyﬂﬁ"ﬂ@%fo%gckgéﬂ%@d

group ofr

het Br@é)&: Itqgaﬂhklywﬂhgthwpﬂqmoo’rhlqhsﬁhww¢ %ﬁalnqd;fom%i I ertoad-

HalYs S oeveRhi R8 together with the car bon atomto
fmem dﬁ% oﬁgy a g??ached forma 3-7 nenbered fu

ed
cyclae@Rﬁwe ngiegmdelﬁly sglegtedyiern & Edho pliEle o haloalkyl [ alkenyl, Cz.6
alkyn}h l%fe)‘&a!r}q al Dé!ﬂkﬂr Moé%ﬂoglﬁyl' lgﬁ&l' ﬁ’é'i@}{):ll lafRYP dddatidyBkyl, and
=y ark

t oget her orm a ene

heteropgeiaaleloli, SHORE SHG orrh 16 BHSH o a8y £6ea ST R,
hetero%@’fj cm&y? Q&E&%%clga%maﬂda@ﬂy‘l %eéHﬁWlaﬁng@ &Elbggﬁalm| &ghis

onal I'y substi t ut et her

heteromﬂqﬂlqla@sy i oam%ylhewéstﬁwp%géh HhPHharpigo, énalof nsatllw%l s haloalkyl, Ci.6
haloalg}H ba?&l' taﬁ?l Q&er@é&l het%arﬁ%lk?p gycmﬁcyf Qgﬁété'}@chﬁ)Qlﬂ(W a

ene dge ptional |y substituted

byr and ﬁﬂmge&h@ wmmheé[ﬂ etomrta eva@h éF@ﬁtaIVtté%ﬂe% trwd ¥roof-rr 7

nwnmgéhﬁﬂmgémﬂmﬁk bup; C1- 4 hal oal kyl , cycloalkyl
eteroaryl

erocycloalk [, CN,
C@b) IR RY are:(n@j:pq:gdenﬁﬁ sel ect@(fér(ﬂgcl 19 alb@( @Mﬂga@alkyl @a%}jw Cos
alkynyl F&le hete%aﬁ%)l F@cloalkﬁ @&R aﬁeyl a%&l%ﬁpetemﬁ?ﬁlk% @cl&h@&lkyl and

- al oal k aryl 1

heterogy Bl Whﬁl@tnéﬁ’é‘é?lyq STt (T e A

heteroo c oloaﬁ@:l3 het(e:r(o%c@a Wlﬁ%&ﬁroa@al%l@l@kﬂ; or

hetero l@a@éxs opthye](lj} :pq@stltutg% W)ﬂNH @H}:@mgo toé;mgqyl Clﬁlixaloalkyl Cis
haloal@loa)rylzmaﬁgl hetgi%é’yﬂ ﬁetJﬁloarEﬁik?L cfeloatkyBdriitterochdodikyl;

al kyl ,, cl oal het er oaryl ,
h @f gr B 8 d%g F w1t C N atom to which they are attached form a 4-, 5-, 6- or 7-

membered heterocycloalkyl group;

R® and Rf are independently selected from H, C; .14 alkyl, C;.¢ haloalkyl, Cy¢ alkenyl, Co¢
alkynyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl, and
heterocycloalkylalkyl, wherein said Cy_yg alkyl, Cy.¢ haloalkyl, C,¢ alkenyl, C,.¢ alkynyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
hetérocycloalkylalkyl is optionally substituted with H, OH, amino, halo, C,¢alkyl, C)shaloalkyl, Cy.c
haloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl, or heterocycloalkyl;

or R°® and R together with the N atom to which they are attached form a 4-, 5-, 6- or 7-
membered heterocycloalkyl group;

R'is H, CN, or NOy;

86



NO2, ORa" , SRa" , C(ORb" , C(ONRC"Rd" , C(OORa" ,
OC(ORDb" , OC(ONRO "Rd" , NR'Rd" , NRc"C(O)R d" ,
WORD7/0&50) OR a" , S(ORb" , S(ONRc"Rd" , S(O PRIUS20060046309
S(O2NR'Rd" ; WWand W are independently sel ected
f rom Gbszot3; Ci -6 al kyl enyl, C2-6 al kenylenyl, C2-6
al ky:pyl O S NRe, CO COO, (CONR e, SO SO, SONR
fhég%zfgxfﬁNR f, wherein said Cl-6 al kylenyl, C2-6
ahﬁem@ﬂehyhn4ﬁ2 al kynyl enyl are each optionally
gg %Ied by 1, 2 or 3 substituents independently
ect'e fron1ha|o CH G .4 al koxy, G -4 hal oal koxy,
arfiipd,2 €B; 4 al kyl ami no, and C2-8 di al kyl am no; X, X
Qk %)1% 6. i ndependent|ly sel ected from absent, Cl-6
I e C2-6 al kenyl enyl, C2-6 al kynyl enyl, aryl,
cy@hﬁéﬂkwﬂ andet eroaryl, and heterocycl oal kyl, wherein
k &L 6 al kyl enyl, C2-6 al kenyl enyl, C2-6
al ynylenyl aryl , cycloalkyl, het er oaryl or
heterocycloalkyl is optionally substituted by one or
inde nde se ted from hal o,
. ”QQQm%%QékEﬂhﬁgéﬁw%Fn ﬁl &‘X S Inypdinga| koxy, ami no,
G -4 al kyl am no, and C2- 8 dlalkylanlno Y Y and Y"
64. arAemétgtﬂﬁcgﬁrQ%ﬁlﬁt ldYse ngg }tée} dg};{x;ﬁrénﬁg? ?2181 6seage 18 Rﬂggéll;t&gg expressmn
or actigyf lmﬂrﬁDe coﬁﬁi,lsn&@ﬁnnm to sidlpdNBe QANRaeutida ¢ EBichve amount of

ylenyl, C2 6 al kenyl enyl , . 6al kynyl enyl
acmm&ghggéglgl?:¢onally substituted by 1, 2 or 3

substituents i ndependantly sl ected fromhalo, OH C
.4 al koxy, C -4 hal oal koxy 1no, G -4 al kyl am no,
and C2-8 di al kyl ani nogsZ,/ Z' %¥p®° Y ' are
i ndependent |y sel ect eesf’Nom Hy~Réal o 0, CN, N2, OH, C -4
al koxy, G -4 hal oal koxyso -4 al kyl am no, C2-8
di al kyl am no, Cl1-6 aIkyI | kenyl, C2-6 al kynyl,
aryl, cycl oal kyl, heteroa ~and heterocycloalkyl,
wherein said G -6 al kyl , -6 ahgenyl, C2-6 al kynyl,
aryl, cycl oal kyl, heteroaryi or heterocycl oal kyl is
optlonally substi t ut ed by 1, 2 or 3 substituents
or pharmerupeatig eprepipbls edlewr pewlinfartberediabigreiaxo, G -6 al kyI
Qz}éé 812’:1 l&l@{&}’daryl ?g?lg%@IWﬂ%tefo%y?%ogé%r 8%1(1% {( Xnaﬂy substltuted with 1, 2, 3,
4or5 P%é’rﬂfanyl CN, NO2, 0 Ra, SRa, C(O)Rb C( 0) NRRd,

Gl L 6Ra éf%@) R
B L NGE Ol Gl St

(CRPRfyggoﬂm9¥q$§§y§ttached to the same atomoptionally form
nenber etf

Qis (CR1 RH)n-A;

A is cycloalkyl, heterocycloalkyl or heteroaryl, each optionally substituted with 1, 2,3,40r5
~-W-X>-Y*-7’;

E is ~(CR*R*)y—, (CR*R*),,CO~, —(CR*R*),,0CO~, —(CR*R*),,SO—,
—(CR*R*®),,S0,-, -(CR3‘*R3"),,2NR3“—, ~(CR*R*),,CONR™-, ~(CR*R™),,NR*CO-, or a group of
formula:

é___(CRSaR3b) D1

I
N D?
2 o

2
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cycl oal kyl or heterocycl oal kyl group, each optionally
substituted by 1, 2 or 3 -W-X"-Y"-Z"; wherein
WO M7 - Y' - Z' attached to the sane at om opt PONEE1096/046309

forma_3-20 penbered c¥cloalkyl or het erocycl oal kyl
gr%ula De gehDope ingmrenfisatly sbectadifiomely apCR % 2 or 3 -W

-RE R 0d Rzzare i Génﬂy sdl¥boted frofn Han@ENRMKyE;D an H
mq$§e|$_ i s other_than H where

" arp géseqaéffnﬂtf AAPPied; fronlaH 1RIp, Gneslih Gar éaloalkyl Gaalkeny, or
Cialkppdgpendent |y sel ected fromH, Cl-6 alkyl, G 6

hal, l, -6 alkenyl ., C2-6_al kynyl |
PB4 a15F o RSO CatTheono Lot 0N GG+ MR i n
sa14dRSCR"= R’ atslku? R”’and @l“f‘a@el @&éﬁkﬁ/denﬂ}%le@tea%ﬁﬁy|OC(6§’R 80C(O)ORY,
(0] et.er o
oG bPaRR M EE SRVl N CLHRRE, S0k SRS GOIR®,

S(O)ZHRY RY,ORTakRY, @@bk% alkylCCr Shdleungalos yy alkeﬂﬁy@uo AkphlyBhiKY leycloalkyl,

L A R R

Whereﬁﬁéaﬁmle&hllf}ll Ql‘ﬂd‘ﬂalo@]kyl@ cay, Klléényl G, loﬁlk@ﬂ}l Oﬁillk(yy'cloaﬁ%?l' ﬁeteroaryl

heter%%g%ﬂérb:wg%@ﬁwrégggﬁﬁ}ms q&%l}salkﬁ%l{%@?%&?éro&y&%lfyﬁﬁkyl }/sl optionally
substityedibgal Xy alRkyl , and heterocycloalkylalkyl mhereln
6 al k

al%gn C]d R é?%?mér \gg}l& ]hs 531 S),q atorﬂ 8{ ‘@]iﬂ‘éfg%'ﬂ are attac ec{ form 2 3-14 membered
cyclodiieyt ef w@dyelahlkw grou@ rV&)chall iKytiondIE tsesaiauadl b@r| Ryl
Cy & ET@ dﬁ%6 é%ge\%)é{ WtIche agi onga::tr%/ cl Oa]ﬂgl%/ {51?;' %F a%acg?q(tg L9 -6}|4 ln‘}émbered
cycloaﬁltyl Ghisdepadykiphlkyl Group whadhaaddeishallyautykituteaarsylrad; kyl
et

£ oar. \l et eroaryl al kyl , cycl oal kyl or
et &1 SRR et v B Yo e e B alishe o kg gmbered
cycloaﬂllt}ﬁ) ot ﬁdlier@&elbﬂkﬁlgk)ah) Whﬁh-lﬁoﬂmahaﬂ@skb’sltltuteﬁ%y rat:kenyl, C2-6

a (0]

nst K 5ng R detigt o2 R oS! ol Bt s g forma 3-14
membergd Ic}miidaklgll al Heyequcyéiﬁzﬂkjh gto@p Whyzﬁ liscoapkiksydlig |sﬁﬂ§éht,ute\dﬁb9 R& n

;Oﬁy na)ﬂd ﬂGg?%?thely ‘ﬁfélil téqF 8%?% a?on& fy ngg}%w are attacﬂé/(f form a3 g membered

fused tyelcalkglgrabpoal3Kinemisared mkddWet,erobﬁilcalk@'agmhIabvklyh is optionally substituted
b ucycl oal kyl al kyl, or heterocycloal kyl al kyl is
Y bptionally substltuted wth H OH amno, halo, CG-6
alokRf gnd®® t(@ﬁﬂlbl()ﬂiﬂkmb carbin-aforh &l \ﬁﬁd:lkt&léy ar@bfydchedabyn @88 -Kyhembered

rse gyl B b R PR e el s e ety st
byR"at om t o whi ch t hey are attached forma 4-, 5-, 6- or
eteroc %¥ 1,
S RSB ) B
hat BadnkR' tog2hef f(ﬁh}l@&hy blkyl&s Widgé Wiiiel ks opabrgallly substituted by R'%;
h d yd oal C r 14
h g{ lgraglg rrRyl tg ci%lyﬁr fonélyac elileelm% %/ Whlgﬁ o\f) 1bnaﬁy gubslltu’c%d byR
or R’ and R™ together form a C;;3 alkylene brldge which is optionally substituted by R';

2 and R" are independently selected from H, halo, Cy4 alkyl, C,_4 haloalkyl, cycloalkyl,
heteroaryl, heterocycloalkyl, CN, NO,, OR*, SR*, C(O)R”, C(O)NR®RY, C(O)OR*, OC(O)R",
OC(O)NRRY, S(O)R”, S(O)NR®RY, S(O),R", and S(O),NR*RY;

R™" is halo, Cj4 alkyl, C;.4 haloalkyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, CN, NO,,
OR", SR¥, C(O)R”, C(O)NR*RY, C(O)OR*, OC(O)R”, OC(O)NR®R?, NR*R¥, NR*C(O)R?,
NR°C(O)OR?, S(O)R”, S(O)NR®RY, S(O),RY, or S(O),NR°RY;
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het er ocycl oal kyl al kyl , wherein ISEi d ICl -10 Ial kyl, G -6
hal oal kyl, C2.6 al kenyl, C2-6 al kynyl, aryl,
Wmmoemmgyl , cycl oal kyl, heterocycl oal kyl, ar ypP&i/ky1006/046309
het eroaryl al kyl, cycl oal kyl al kyl, or _ _
heké fséb?lelloo@.idajldyhI(kyhalbaﬂ;kyd),mtyl,@?abélkylma!r%}ﬂe%ﬂ%%%ﬁkﬂ, CN,

Okt BR1 119" Cie o G -6 hal oal kyl., .G -6 .
NO2 95 %k{?@d}g} y?@)ﬁ?‘f, dr@ﬁl))%epg(%ﬁbwqc@m% R, NR“RY,
NR* GEDRT oMRY CEPIOR ., SORRE 0 .S{Ogmc,w,ﬁb@tsﬂbo’% gmy%{ﬁ’éor are
gﬁv h@’ﬂ %ﬁé’ é’ragrﬁoggé’? r%gt-\i\g' Stege-ctteg %Ol?ﬁgﬁggnﬁef%]aﬂenyl, Cas alzenylenyl, Crs

alkynyenybrQ Sy VRS £10k YOy CONR?, ﬁ slmcsg_wi %ﬁ%ﬁgg@a@ w&%ﬁgd 4id Cy

j - 0 1 - a 3 ! - 3
.alkylegﬁlkg%?ﬁgn}%%&gdgﬁ ?(l)%n)y,e’nylgaﬁ/%/a?h %]Pgiﬁ]gé}l t1:cut§§}}/1y| lpdlky p‘u’bstltuents
1ndepq1)§t:1§]y(§@ly@¢d)@¢rk dlo, GILYCT, ahlkyly, ChgbRERSBtY bidink Y, alkylamino, and C, g

ialky®Yif | kyl al kyl , and het erocycl oal kyl al kyl , wherein
il b Kyl "G -6 hal oal Kyl . -6 alkenyl, 6
an(%?md, X3 esglindehetdenttyaselgtied fyra bigsahtk@] allkyllelr(lylr C,. alkenylenyl, C,¢
I | al. kyl , heteroaryl al kyl
e S S terer A Bl e BARKY P RPsat & alktenyl, Ca
alkenytlﬁglﬂ, Enedliypylsubstylt eyckdkyl hdnerbiryl%flita’li’ib}ﬁﬂ)‘alkpﬁils OptidahllyPsubstituted
i i - 6. hal pal v maryl,
by oneXr s s e bp By oo 15 By 1N Y BB Ryaliory, Cu
haloallpuy caming; €. oalkkgrhino gmd Re 5 éiaikiylﬁdinb;f t oget h 2 r V\/I5t h t6 heO:\|
Lok tache r -, 5-, 6-
o ol bRt BB M hserl! il cafienvions, ..
alkynyieneReh dBht FQ), GO CONR', BOOFOHSORRE, kd BRIGONR GvhSein said Cig

C2-6 al kynyl, . aryl, .
al@leﬂgglg.?%g%b}e?%zglaww 2:1r|‘e| ee?célroggg}lg%i% gﬁbﬁtg}}lt’ex g}z §/>I Qaqriéy;pl?stltuents
indepepgenily Q;gp%}:pi aomyhialo, OYlc Cogallioyy,dl, kiydloallaml amino, C,.4 alkylamino, and C, 4
dialkylR@tner ocycl oal kyl al kyl, wherein said G-10 alkyl, G -6

hal oal kyl , C2-6 al kenyl, C2-6 al kynyl, aryl,
v P%z’y’/ pre ipdepengaitlyslectidtren ﬁ;lyatb,m, kNO,, OB @) alkyy, C,.,

. | |

haloalkB3g}, 8R! (Yll_‘;aalll(ngamlér}l/cﬁ g?&@?l%g&%&@é%lﬁ]r 92‘@Hﬁ§¥li Crseallamyli ari,

t cl oa :
cycloal}%tlp %q?(gag;hy@é hetgricycloatliyl, Grhatelnyshid (g albylha] idetyl] €, (GlkyRyl, aryl,

| ’ . ter r .
T
independignti;salophd Fom bl Lalioh CLA0IBgICL gl 0, BV ),

f - reng- il b oppd
cyeloslohliaelag }%gelfﬁlg%%%%&os%faflgﬁ, ?% NGE %Es‘ig,’ CRRS SN’
c08 BHEGR C PR KR, MR 6(0)B, NRCe0)0R", NOB(BR A NRONRR
NRC(EARINRZR’, S(O)R?, S(O)NR'RY, S(0),R?, and S(0O),NR°RY,

wherein two —~W-X-Y-Z attached to the same atom optionally form a 3-20 membered

cycloalkyl or heterocycloalkyl group, each optionally substituted by 1, 2 or 3 -W»*-X>’-Y?*.7° ’;

wherein two —~W’-X’-Y’-Z’ attached to the same atom optionally form a 3-20 membered
cycloalkyl or heterocycloalkyl group, each optionally substituted by 1, 2 or 3 -~W**-X’’.Y*’.7>* ;

wherein -W-X-Y-Z is other than H;

wherein -W’-X’-Y’-Z’ is other than H;

wherein ~-W?*’-X*’-Y?’-Z"" is other than H;

R’, R*and R*" are independently selected from H, Cy. alkyl, C1¢ haloalkyl, C,¢ alkenyl, C,.
alkynyl, aryl, cycloalkyl, heteroaryl, and heterocycloalkyl, wherein said Ci.6 alkyl, C, haloalkyl, Cy.g
alkenyl, C, ¢ alkynyl, aryl, cycloalkyl, heteroaryl, or heterocycloalkyl is optionally subéti’futed with H,
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gl is 0, 1or 2, g2is 0, 1 or 2; and r is 1 or 2. 65.
The nethod of claim64 wherein said disease is
wob@sitsp4 di abet es, gl ucose intol erance, i nsulPET/US2006/046309
resi st ance, 1yEergI ycem a, atherosclerosis,
OH, ayjpfe hrlerfaisalyl Ryqhaioeikyh arshpeylallrh deieronyd brtegoatyialierhcycloalkyl or
heter&?él&e{] ha, depression, glaucoma, cardiovascul ar
di ers , 0St eopor03| s, inflanmmation, netabolic

sﬁib Road K cae axapepdands selectodas, Cropfial, &1 chaesdeyd £ s alkenyl, Crg
alkyn{ly BOT, 6§Qﬂl6alk§fp hl@ceﬂoan%aéfo@;&mlﬁk Q@ﬁaﬁgl Qﬁtefbglly}é% tehQoalkylalkyl, and

syndr

t
hetef%?égéﬁwa Ly ‘&lt?éetlégald Graptah £15 lotlel dne élkeI{Y§ a&ajs Qﬁfynyl aryl,
cycloz[lEﬁ' ItAReR, he&Y&?élG&lMﬁ &Jﬂlﬁkylaﬁé?@%é&ﬁglhcﬁr @y%loﬁlkylalkyl or

coghi t1ve inpair

ertenS| on, P dem a,
heter BN A ALY BFhsLgIea B4 Fh OV AU s P, Cos haloally, C.
haloalli'yls @ﬂyﬂ efyfalkyD SLRRRYY, qasﬂeﬁ)arylamyh @9@1@411&3@ By hé’t@&@r@l@hlkﬁ

coronar%/1 heart di sease, di abet es
Yy

hﬁ) é‘P@Br P ingeRefley sfiefiddem ]éx%esajkylo?l 6@5@91@13 Ciqalkenyl, Cyg
alkynsavawhabfaﬁfﬂoBﬁl&ﬁ%teﬂoayc&)a&m S BlkyE %B@foh@lan@_l/l cycloalkylalkyl, and

tering to said patient a therapeutic

hetemé?ﬂg] ORI AR S2it o tlovifouhaloakylFeralieary Cz ; %{kyayl aryl,
heterdaRar A6 AKH] }&&ercycladmﬁ,[&rﬁklkﬁ Ee?ér&arﬁﬁlkﬁr @Qfohﬂﬁyﬁaﬂk?f gof ,

het er gar cycl oal kyl ,

heterof TS IAor gAY e s aﬁé%a@wegfaaoe vtk Gugbaloalkyl, Co
haloalzyl é’ryl AryRilkyD hetdbodryl héieloatyBllgN S Gl alky GRERE3IEalkyl

?Rﬁ%&%ﬁ%él%f )Clr\baztm? %éﬁ%?m%%&% ; QRIIPQ'IS 23 qé% g or 7-
memb(ef%@fh pt2R! 3) g2, or

G gt

ndte s&ereda%%%fy w&é&gam & éﬁwﬁ?%z&w&wwamenw Cas
alkyn@drslt hdterbadl, Wcloalk, heteroSicloAIkOl, aDlatkW, hferodrytaikyl, clrléa$kylalkyl, and
hetero}:%c%ﬂ%?aﬁ%@%%& s’ai-d(CClan gikny?’cli %glggk&l, ézgscaﬁ(erel’yl,%z-ajéﬁczyn%r'yl,
heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl, or
heterocycloalkylalkyl is optionally substituted with H, OH, amino, halo, C,.¢ alkyl, Cy.c haloalkyl, C¢
haloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl or heterocycloalkyl;

or R® and R together with the N atom to which they are attached form a 4-, 5-, 6- or 7-

membered heterocycloalkyl group;

R° and RY are independently selected‘ from H, Cy.y alkyl, C;.¢ haloalkyl, C,¢ alkenyl, C,.4
alkynyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl, and
heterocycloalkylalkyl, wherein said C,_jo alkyl, C;.¢ haloalkyl, C,¢ alkenyl, C,.¢ alkynyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl, or
heterocycloalkylalkyl is optionally substituted with H, OH, amino, halo, C,¢ alkyl, C;.shaloalkyl, C;
haloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl or heterocycloalkyl;

or R” and R together with the N atom to which they are attached form a 4-, 5-, 6- or 7-
membered heterocycloalkyl group;

R® and R are independently selected from H, C;_jg alkyl, Cy.¢ haloalkyl, C,¢ alkenyl, C,.¢
alkynyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl, and
heterocycloalkylalkyl, wherein said C.yo alkyl, Cy.¢ haloalkyl, C,.¢ alkenyl, Ca. alkynyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl, or
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-(CR 3 R3 112SX2- , -(CR 33R )112NR3 - , -(CR
33R3VCONR 30- , -(CR 33R3VNR 30CO-, or a group of

wo eoomab04 D1, D2, D3 and D4 are independent|y B&I/€810061046309
fromN and CR15 ; Rl1, R2, and R2a are independently

heter@@uem;eaikﬂﬁ@dsptlbhaaﬂduﬁsnmg:d%m OHR3RiR) ﬁJakR%t? akfl Crahalgalkyl, i

tl ted f H, hal C1-
haloah<gfj SIS'F aI}ky(l%er?r é%ﬂoalr'ygqrﬂazl,@zclgallgxlw rl?yqerocmﬂqyg H,
Clor&® aﬂxdqy‘l togefHer #ith etle 0Bt ko wikieh thehrk @i¥thed fodn 4 LllQ— 5-, Igg or 7-

n 1 4 alkyl); R4,"R5, R6, R/, RS,
memkﬁi%%gﬁgm Oaik%'gré‘%’uP’ndependently selected fromH, OC(OR

3'Rijis IQUN)oORA , C(OOR b, OC(O)NR ¢' Rd > NRo Rd'
N ., NRC(O)OR b'" , S(OR3" |, S(O)NR c'Rd"
S(RI%CS%R%%O”S(O) ONR Rd' , ORb' , SRb' , halo, Cl-10
alrkly&l 23 od4 hal oal kyl, C2-10 al kenyl, C2-10 al kynyl,
ar ay?I3 al kyl , heteroaryl, heterocycl oal kyl,
ar yI a? %ét er oar yl al kyl , cycl oal kyl al kyl, and
hqileﬁdogtc‘zj oal kyl al kyl , vvher ein said C1-10 al kyl, C1-10
hal. o?I%k C2-10 al kenyl , C2-10 al kynyl, aryl,
cy F od I’ het eroaryl, heterocycloal kyl, aryl al kyl,
he;leer)aroyIZal kyl, cycl oal kyl al kyl or

erd)gy%oal kyI al kyl is optionally substituted by 1,

;, or R4 and R5 together with the carbon
atrcmMrdl which they are attached forma 3-14 nenbered
cycl oal kyl or heterocycl oal kyl group which is
optionally substituted by R14 ; or R6 and R7 together

65. wThhmethed oﬁcrlhmrmailmmnt Qiddideads id &lﬁﬁt}@ﬂl@bé@ést glﬁ(ﬂﬁ@mfcﬂHréﬁc@ insulin
or het /cl oal roup

resmta\:t;\iﬁel ﬂﬂ)ergsyce gcﬁéf)?c%r(gﬁb@g)ﬁt@lslgl& 1gem1a d:p vedﬂlgalﬁgent
dement]@géplhssuom/g]bﬁbohiagcaﬁtﬁvbmlaﬁﬂl@dfdérg oFﬁBd)pbkbsIsrhﬁﬂarﬁﬁl@:lon metabolic
Cl.O
syndrquicy 20??, a%{’%‘& AR e &? % e&ﬂ%@?@%ﬁa&m gt RAycystic
ovary gypdiRRing (PCOB). Rlo and R1L 1 toget her with the carbon atom
to which they are attached forma 3- 14 menber ed

| | |
66. gktqjln%ﬁda )}re%&ug?}?% %tgg agh;fﬁse i éorl?cll 6 I Lﬁlnﬁgslstt%%thﬁ%e[rglycemm,
atheromlqr%w; h}gaeamsi@grhyamd)mdtrmamlgmhvd inpyiraen, i) Etﬁj)ré‘sﬁiblm ghucoma,
cardlogasZul F]Eteaﬁfeﬁdosfte% flﬁ ¥I§ia%%1at( Xn W%{agﬁlpc 53’5‘881{‘1% &rﬁ@rrg)'niuy Iileal’t disease,

fuse ter ocyc Oa group
type 2 digbeies, hme@gﬁiggle@almdmgelR@(caﬂsgbr RBlytwtebvuey syntliohet(P@OS) in a

patwntﬁ@#@fé?g%&%&t@nﬂﬁyo %Qd })Q%Xt aatilerapeuglca?lg H”ectlve amounif:sof7 a c?mpound of

Formula I:

S— 7
Cy L\N R R6
RS R®
RO R* /.
R10 E
R1 1 /
o) N

or pharmaceutically acceptable salt or prodrug thereof, wherein:
Cy is aryl, heteroaryl, cycloalkyl, or heterocycloalkyl, each optionally substituted with 1,2,3,
4or5-W-X-Y-Z;
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fused cycl oal kyl group or 3-7 nmenbered fused

het erocycl oal kyl group which is optionally substituted
wh00R047504 or R4 and RO together forma G -3 al RgI/E806/046309

bridge which. is optlzopally % kgstltuteg by R14 ; or R4

anTellsF@@nt ROk (EBI R QL Ra)qkwlén]é }alrSK@I%eRthnb chis

i b 1 th
(CR m | SIB]Z?&IU?RIS)U ?R tly:t)qlg(r)l ge V\Z’]l C )qﬁﬁ% 1){;,% o

| ené
(CRI%M@W 63{%%/)@14 or R9 and R10 toget her forma G -3

al(gyslﬁlﬁlﬁaj Lgge which is optionally substituted by
‘R13 are i ndependent Ig sel ected fromH,
9

hah &, cyeipalhylahemcycl@lkyl pahserpacyl eack geticallskepbstituted with 1, 2, 3, 4 or 5
W ﬁe’y&zoaryl het er ocycl oal kyl , CN NO2, ORa' , SRa >)
NR d' QC(Q) Rb >, 0C(0) NR
S(E?d $CR”‘ §( Y R*(CR™R B %ﬁ%"l* @,C@Feb'—( RS 0:2850°0) 2NRe
CRRRY) ;S 4@1@}@ @IRSO - 4oRi=K 4 h 1@@&3 e @bl or
( cyc) ongiyl( heta)ler oar yl ﬂCﬁet?r ggﬁéf oal @ [, @éINRNOZ ’(b%agmup()f
formula: gry' C(O)Rb , C(O NROR ', C(O)OR' , 0C(O)R b’
, OC(ONR Rd" , Rd B%C(O)RB NRc' C(O) ORa
S(ORb >, S(O)NRC (CRE ~of2 S(0) 2NR Rd >:
R15 is H halo, G -4 aI kyl, G -4 haIH)aI kyl, aryl,
cycl oal kyl heteroaryl, hetero ¢l oapkyl, CN I\IOZ 0
Ra" , SRa" , C(O)Rb , C(OYsRc" Rg*” C(O)CR , 0C(0)R
b pC(3 , NRc"Rd" , NR'( 3 ", NR'C(0)OR
a D éb)awbD are S)é@emﬂ?nﬁwselecteé(f@}@%n CRor S(0) 2NR'Rd"
MIW AR Wire ﬁfd@pdnﬁ@lﬁ? @éisteéatﬂo)h ﬁ%h@@ ged@kyi rom absent,
G_-,6 aIKernyI -6 al kenyl e - alkynylenyl
SR\ R CﬁBe”@@Bnd@@NF? @ted I%zﬂo §@Nﬂ@ %ﬁbalm@é;dmalkenyl
andC£4a1Wﬂ91rel n said C .6 alkyl enyl C2_6 al kenyl enyl, C2-6
algyn enyl are each optlonally substituted by 1, 2 or
l}E)gIt Frapdat i prieaiioh Gentlkspyk Eb-edloml, py 691(9&1 allcyDoH,

OR44R53RR ®XYRE, ﬁ? R‘m AaRo %L&ﬁ&ébend@ﬁ@l{‘&lect@d ﬁ%m@ I()d(@man @»C(O)ORb

C2-8 |
cord sl E AT i el o Sk EBRAEN L e
S(O)zukkleq’l)dléhskb HeR; 6, Ahleiny). @Mdalkyﬁrc}{lm all&ﬂyql@ﬂ!) A‘ingln 1, aryl, cycloalkyl,
roary and het er ocycl oal wher el n sai g) lg

hetero tgwycloa@gl @ryéqlbgﬂyiewlallqézcyelo 9,1}@1} :gﬂ,}heterogy%}@alkylalkyl,
whereﬁys'éidC(’s‘ﬂ Mll:y,l d\siRIRRylY tg 10 AkeIEICS L AKYSEY1 %IEWclda%l heteroaryl,

heteroicﬁcg%aﬁgﬁ l@%ﬁa&lﬁy b@gr(tgg}b l&/l,fq,yslﬁﬁ?l}%g%%yl o@etgo%c%lktyll;@ybls omnally
substif¥6ad by D, o3 R koxy, O 4 haI oal koxy, am no C 4
aI k | am no

al kyl am
i 08 ép@'ﬁlolg ﬁ?geaiegwcé b e the@re ettagh%yfp%y F’> 14 membered
cyclodlidA br liﬁtéf&fi'ylloﬁﬁwgrou@zvhﬁ:h is optionally substituted by R';

or R® and R’ together with the carbon atom to which they are attached form a 3-14 membered

cycloalkyl or heterocycloalkyl group which is optionally substituted by R*;

or R® and R’ together with the carbon atom to which they are attached form a 3-14 membered
cycloalkyl or heterocycloalkyl group which is optionally substituted by R';

or R' and R together with the carbon atom to which they are attached form a 3-14
membered cycloalkyl or heterocycloalkyl group which is optionally substituted by R';

or R* and R° together with the carbon atom to which they are attached form a 3-7 membered
fused cycloalkyl group or 3-7 membered fused heterocycloalkyl group which is optionally substituted
by RY:
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al kynylenyl, O S, NRe, CO COO CONR e, SO SO2, SONR

e, andNR eCONRf, wherein said G -6 al kylenyl, C2-6
wa@bdenyisenyl , C2-6 al kynyl enyl are each opti onBtT/¥S2006/046309

substituted by 1, 2 or 3 substituents independently

S G‘AIQ@ taﬁdeEf tb %éﬁ}(cli] @»Jrcﬂ the %bo& o@@%ﬁ%ﬁ YIF:K %e aﬁa(ﬁﬁg& R)%In l§%)-(7yrnembered

am no, I'am no, am no;
ﬁlsedéimoazkyl alroep imhﬂ% pembiaed ﬁl;eds@teeqwel@lalkyl :gmupi whighlisooptionlly substituted
byR'NO2, OH, Ci-4 alkoxy, G -4 hal oal koxy, amino, C -4
al k ani no, 8 dial kylamno, G -6 alkyl, C2 alken
é andcy ntygeth@a form a Gy elkyenedyidge Whick isoatigrally subgtituted by R™;

hegre Qﬁ:&/ﬁ‘o %Hﬁ&] fom’M‘@f ﬁl‘ll&fl&@bgdggw'h@ch% Fﬁﬁ oHalgf?suéstltut?d by R14

al kenyl , €2-6 al kynyl , cl oal ky et'er oar

0 rOIIBeﬁ@P Rc {eeriben kit 4 s aélw elne idgeyvhichis mttomlb@ubﬂyltuled by R
Ofor R° %&H’ﬁ’p 'thgHtﬁElI fSrnd & eﬁa%ﬂeﬁ@ Bﬁ&ge%ﬁh&% Eﬂwﬁ{l%ﬁ)@&l@ed by RY;

0xQ, F al C2- Kenyl qg
hdt O%ﬂdk%’ are g,c%]pend@my@ p@ggtepd;from Hehaé:r &ar §ikyl, C1.4 haloalkyl, cycloalkyl,
ul Jpany 0 b’
hetez%g%% 5 Q%M RR %iﬁka 0)15%((5}1% o} i %1§R€Nb§ .
OC( c% @)SF@)R e 3

& =NRi ) NRcRd,

N 0 er oa N
) @qzsa%i? 05 N%ﬁ@l @10%@1@1 %\(?&?)CW_ ﬁi?%it I%egéhe[idwt% (‘t?cﬁrgl Tkyl, 01;1 NO,,
OR, SR T e 2 e R e G B QR B GO

bﬂv(R@kﬁﬁogmgﬁpag@%#ngbg@;hﬁmqps@ghﬂgmﬁlIy substltuted by

wherein two -W-X -Y' -

ath i@%&ﬂf’&v Bk Sehaltadier opdicavlealky). Hetsrasd @temycloalkyl CN,
NO,, ORfberedCc@yr! 0@ldydke R?” b@)@k@cb@@ﬁibk\%q%m ERRYIRY,

tignall bsiitute
é)\(g)élﬁgna m%le (QROy E@N%&n Ol erasiSO):NR 13(" Yy -2
i 37\7 OWh Eﬁd Wh’aﬁ’e ﬁi'dq WRRAGS et frém- aglsentz Ci. i alky?ferﬁ’/f hﬁ A alf&éﬁ?fényl Cas

are_i ndependent |y sel ect ed

alkyn g, SRS COh R ST KT SO BVES) K COR, vheren id Ci.
alkyleﬁiflk@pﬁ\éhkenﬁéﬁ&h aCZQM@I@&hglya_lre cal® gﬁfoﬁﬁ%r)@ubstﬁﬁéh b(%l 1, 2 or 3 substituents

het er ocycl oal k mhereln sa
1ndepﬁ1g[:18]é(|s %Fted @n ala,| Q«%rﬁﬂi‘* alkexy, €1 g}al&q}kyyy, alélfrsg)} Cisg alkylammo and Cyg
dialkytangh®al kyl , heteroaryl, or heterocycloalkyl |s
' substituted with

oRpt i.gnal
5{«9‘10 anyk g BEKRGHY, sesrige frmarawea? Qw alk&ﬁeé% Fea%lwylenyl Cas
alkynﬁaiy@ rae}arc,yblaiakyil hetdBo4E/1 oal ¥tkrocloalk§t, Wh@&}ﬁcshfaai lgzﬂ!kyleﬁd 1Cas
e |ndepen ently sel ected fr -6
alken%lwg e %"@ Y b Ry7loalkeh hgergpnde ﬁs/hleter@zclealgylkslmﬂonally substituted

by onéldSryihore EMﬁﬂth@hS}ﬁMhepelm@ﬁtW RREMA fromtar@r OLXHyQ3KkK YN, NOz, OH, Cy4
Ioalk yl al kyl, and

alkoxpy Gy ep e &g‘fenf{%eﬂr g?@fﬁi%é o oSBT ERng 4 kyl, Cx- 6

hat, dalkyV;’ afeAndepalds@Bydelecte@ fibmabdedinyl all@'léﬁkl], C,.salkenylenyl, Cy¢
alkynylenyl, O, S, NR®, CO, COO, CONRS, SO, SO,, SONR®, and NR°CONR’, wherein said C,.¢
alkylenyl, C,¢ alkenylenyl, C,.¢ alkynylenyl are each optionally substituted by 1, 2 or 3 substituents
independently selected from halo, OH, Cy.4alkoxy, C;_4haloalkoxy, amino, C,.4 alkylamino, and C,.5
dialkylamino;

Z,7’ and 7"’ are independently selected from H, halo, CN, NO,, OH, C;_4 alkoxy, Cy4
haloalkoxy, amino, C;_4 alkylamino, C, g dialkylamino, C;.¢ alkyl, C,.¢ alkenyl, C, ¢ alkynyl, aryl,
cycloalkyl, heteroaryl, and heterocycloalkyl, wherein said C,.¢ alkyl, C,¢alkenyl, Cy.¢ alkynyl, aryl,
cycloalkyl, heteroaryl, or heterocycloalkyl is optionally substituted by 1, 2 or 3 substituents
independently selected from halo, oxo, Cy alkyl, C, ¢ alkenyl, Cy¢ alkynyl, C,_, haloalkyl, aryl,
cycloalkyl, heteroaryl, heterocycloalkyl, halosulfanyl, CN, NO,, OR?, SR?, C(O)R®, C(O)NRR',
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cycl oal kyl, heteroaryl, heterocycl oal kyl, arylal kyl,
het eroaryl al kyl, cycl oal kyl al kyl, or
W(he(loemmsyécl oal kyI aI kyI i's optl onal I y subst i t ut BCT/WE1006/046309

g -6 _al - 6 _hal oal kyl, 5] 6 .
C(O)% 99(@311 SN R R CURBE QYRS ELGIOR NRSIORRY C-NRINR'RY,
I I 0a) b gfegy cl oal kyl ; Rc
and %d g?éﬁ?%%é%ggggﬁtﬁ§égglg%%ﬂg&?ronlH C-10 al kyl,
Gi wig i vesat WyT-Y -Zoptaghed i tha yame atgm gptigngYniprm a 3rapimembered

cyclofR§18F H&ér%ycloﬁbk?ﬂ R&HpK¥dch o{i\ﬁﬁm}o&m heed v, 2 o8 Yiwal Kyly» 7>,

heteroary al cl oal

T M1 ki SR 5 (698 3018 aptipnelly o aBKPImermbered
cyclogkyl@r H@%er@@}lci@ﬂkyl gg%l ea@h Kﬁﬂ)\hhli sggst@ut@d Wﬁﬁlor 3 an X2

het er oar C oa et erocycl oal Kyl', aryl al kyl,
hethstesar ‘X’I%IYI(%PS oﬂtey%haéﬁ kyl al kyl, or

haﬁ&;&gw skt @Sldglyejrtﬁaﬁ}ppt i onal | y substituted with
OH, am no, hal o, al kyl, G -6 haloalkyl, G-6

hai’I’h?&“kyW” Ry ‘Z’éﬁﬂﬂaqu}WH het eroaryl |

heteaan vF 3&r¥ﬂ1hepeﬁ‘déﬁﬂ§9ﬁlléébéh fidfn ML € 5!119&/ @l ﬁﬁhdﬁlﬂyi CQE alenyl, Cy
and Rd together with the N atom'to

alkynyly 3t3le reclpakkyh ﬁ?tgroggyl algi het%ocy@pa]lyyl \ﬁl@ﬁ%@ paégacl 6 a){kyl Ci haloalkyl, Co4
alkenﬁe@z%raﬂ@fviﬁ' a9, IS%'loaHkSrp H&eroﬂﬁﬁ Gldheagoc?’:l%alkﬂ‘EI@cFiﬁBﬂﬁ%tzsh%tltuted with H,

sel ected romH hal oal
OH, agyinea plp, C1eolkys G- qbfflﬁ%kyl avlyﬁryiaH@I spiemRy . hetganisligycioaliyl or

hgmnhﬁﬂ@mg@ycloalkyl aryl al kyl , heteroarylalkyl
c§$lqglk lL.al kyl , and heterocycloalkyla

R End are Rm)dppencant Bsql%Fegé{oR‘yﬁ{ Cigalkgl, gy kl@}@ﬂlkyl @5 gikenyl, Cy¢
alkynyll deyN¥cloaBdy hetetﬁﬁ&ﬁh&é’bb’}lcloaﬂcyp bgaliy, |heteroarylalky1 cycloalkylalkyl, and
het er o cI | kyl yl al k het er oary
heterod YRR ATIAR 10 B b yeUI Pt S sl
cycloaﬂmsietetda}ﬁdlemdcbclbélk}@drylamlmsaer&haﬁgk{l@yc@alﬁwshkm ol - 6
heterOﬁ%ql%qﬁggW’l is qagwgﬂ;sgﬁ% LK letar}%ya gtrg}){lRyl}alcbpl ¢ alkyl, Cj_¢haloalkyl, Cy
haloalkRe appalwn@aﬁkmlﬁmyp heta@at?{&ﬂcyﬁd}é&?aﬂl@gﬁﬁﬂé%oc%lbﬂkﬁhe N
a they are acne
R R BLE e e SRS Hh ou e« rIRe Carabens, o
alkynylruiﬁpm&emﬂ Uycgﬁlklﬁlgh&&oéyﬂbmm arla@yB Ilktyﬂoaryﬁlkyﬁ cycloalkylalkyl ,
a
andef g oA T oy oy M g 53 Ry beal o gy o
heteroBBA, e;«ﬂ&ﬂlﬂl &Jefé)ﬁcycl&‘ayl@‘l @%IIMWIQIeléﬁarylﬂHﬁ cycloalkylalkyl or
heterngltlc&ihy%lfy 105%[?’5 %ﬁt&}}lt\é\@%%ﬁg Q?Is%vp ha (]“Ia (,l alf]¥yl Clsqle;lgalkyl, Cis
haloallﬁﬁt &ylox’trmallky} , yredofl, KMbmaﬂyEIk@lI ogdtcllgabiisterocaslpalRyIKY | |
et eroar a . , Ofr
it Br DRV s id s Nt et ° st o e 3 Brr

membb}ed&ﬂeroayﬂdatkyl fabpp, Cl-6 al kyl, C1 6 hal oal kyl, Cl-6

S SR e leprioc A B o TS SY st sl o
alkynﬁ@rylamkrmyl tyopellkyichetarbdyblotiRe, Myan@nh&temmmandm thayallalkyl, and

hetero?%:ﬁo%ﬁ%% gvré]%n{g% salgr%uopalky? Cis lilaloalkyr{e 26 a[kenyl C,.¢ alkynyl, aryl,

heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substituted with H, OH, amino, halo, C,¢ alkyl, Ci.shaloalkyl, C.¢
haloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl or heterocycloalkyl;

or R” and R* together with the N atom to which they are attached form a 4-, 5-, 6- or 7-
membered heterocycloalkyl group;
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Re and Rf are independently selected fromH, C]-lo

al kyl, Cl-6 hal oal kyl, C2-6 al kenyl, C2-6 al kynyl,
wa@eoo/o615et er oaryl , cycl oal kyl, het erocycl oal kyPCT/US2006/046309

aryl al kyl, heteroarylal kyl, cycloal kyl al kyl,

hekeraﬁ@fic’l a?@inlﬂéékﬁdekﬂy selobhg ?rginrH %?}mdanﬁ% C]fghf?ﬂ)&wl Czcs::lalk@nyl Cos

hal oal

alkyryh e, élﬁ@égﬂaryl cydeadial; Wterdcm@aékyd)@ysdqﬂbsdl h@yqroar:elalwacmgpalkylalkyl and
heter%%f%ﬁlﬁﬁﬁﬂé}rlalvﬁéﬂem séad @:] Qalkiy kal Mdalkyp I, %)lkenyl . %lkz\rnxyl aryl,

het er oc IS 0p |ona

heter Wryl@;[cloalllﬁrlﬂ beterﬁcmc@aﬁ/(@g_ ar@lagqyk i;q:terogy%;gcyh gycdymllwgqlkyl,@l 6

heter&@ll:l@ﬁkiﬂ)ﬂ'k 11§5ﬂﬂonal@rs¥i>sﬁhiféﬁl w1thh@t(ﬁli %ﬁ{uyd halo o Gﬁlk?/l C.. 6haloalkyl Ci6
het er oar y?/ , cycl oal kyl het er ocycl’oal

haloaljerly apy %@j@ﬂﬂ@?@rmlwefer@rwaﬂmlpeikwwrdﬁterqw«;loae\k}é

at §rach g ROtdR@erdvith the N afin tgrwhzc'h tHe?y@@J t@bhed form a 4-, 5- 6-or7-
het er ocycl oal kyI group; Ris H, ONX2; mis 0, 1,

memberegheterocygloglgylgroup; 3" or 4; n2 is q, 1, 2, 3 or 4, p

i SR‘Oand kf% 1r%epéﬁdér§ly%elec@e&fon3H @l blﬁylocl 63haR>51k§} cgzalke%yl Cass

2; and s 1
alkynyI aryl heteroaryl cycloalkyl heterocycloalkyl arylalkyl, heteroarylalkyl, cycloalkylalkyl,

heterocycloalkylalkyl, wherein said Cy.ig alkyl, Cy.¢ haloalkyl, C, ¢ alkenyl, C,. alkynyl, aryl,

heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl, or
heterocycloalkylalkyl is optionally substituted with H, OH, amino, halo, C,.s alkyl, C ¢ haloalkyl, C,.
haloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl or heterocycloalkyl;

or R® and R together with the N atom to which they are attached form a 4-, 5-, 6- or 7-
membered heterocycloalkyl group;

R'is H, CN, or NOy;

misO0,1,2or3;

nlis1,2,3 or4;

n2is0,1, 2,3 or 4;

pis 0,1 or2;

qis 1,2 or3;

qlis0,1 or2;

gq2is 0,1 or2; and

ris1 or2.
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