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endogenousl y- produced gl ucocorticoid is Cortisol.
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adrenal cortex under the control of a short-term

eedback circuit called the
FIEL%@E&%E@M%@@w tary-adrenal (HPA) axis. Adrenal
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same. ACTH in the anterior pituitary is itself hlghly
regul ated, driven by corticotropin rel easi ng hornone

(CRH) produced by the paraventricular nucleus of the
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rGlugePgioak g S e TR RSP [t dlibuon.
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called hﬁ"l@@&hﬁ&hﬁ-pl‘cﬁl&d‘ﬁ-&drm&(ISPﬁ)gﬁ,ls Adfenhlq;rcﬁductuml d esttieolgmeseeds under
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pituitafyl 9F@dduction ot ATTHlin Mhe Meekior pltultary is itself highly regulated, driven by

corticotropin releasing hormone (CRH) produced by the paraventricular nucleus of the hypothalamus.

The HPA axis maintains circulating cortisol concentrations within restricted limits, with forward drive
at the diurnal maximum or during periods of stress, and is rapidly attenuated by a negative feedback
loop resulting from the ability of cortisol to suppress ACTH production in the anterior pituitary and
CRH production in the hypothalamus.

Aldosterone is another hormone produced by the adrenal cortex; aldosterone regulates sodium
and potassium homeostasis. Fifty years ago, a role for aldosterone excess in human disease was
reported in a description of the syndrome of primary aldosteronism (Conn, (1955), J. Lab. Clin. Med.
45: 6-17). It is now clear that elevated levels of aldosterone are associated with deleterious effects on
the heart and kidneys, and are a major contributing factor to morbidity and mértality in both heart
failure and hypertension.

Two members of the nuclear hormone receptor superfamily, glucocorticoid receptor (GR) and
mineralocorticoid receptor (MR), mediate cortisol function in vivo, while the primary intracellular
receptor for aldosterone is the MR. These receptors are also referred to as ‘ligand-dependent

transcription factors,” because their functionality is dependent on the receptor being bound to its



10

15

20

25

30

35

45: 6-17). It is now clear that elevated |evels of
al dosterone are associated with del eterious effects on
wo b@chered and ki dneys, and are a major contribUL/USZH05/022307
factor to norbidity and norzality in both heart
failure and hypertension. Two nenbers of the nucl ear
ligand dmfdmmple; c&ctispl)mpos lipandfbémdi gythesg ragemions dirgatlyinepdplatedysngsription via
] ral oc MB]] medi at e
DNA b&ﬁ?rtgl Zg 1n1ge c{%fnams a]ilc{ tlrdngc?%nqoﬁ%?%t@h dg) s ary
i Hiktogicatly) the amjor deteyptimantsfod lgluabqwspeira@h@l W@e aftbutgd to three primary
factors: Be%guléi?nc elgve?s 54 r%?uc?ciog&ncz)@r(?ﬁ{e% dﬁfrgn%pbafatﬁe HPA axis), 2) protein binding

epen ecause
of glucbdueticoids ummrqutanai jatd/3); laraddpm aksaptordensitydnsidsctargetgissuse Regently a

fourth ?&8 ngn tn ucomg‘? 4 {’Jngt{one\%a%%)énﬁgecpﬁgstuk §194c}ﬁc Jh‘@ﬁi@eptor metabolism

ese receptors I rect
by gludoc«anemd-aqzﬁvamg and ammoatmgwamgs Zihgee ¥1|-bﬁgeebydwﬁﬁ?rﬁ§i dehylrogenase

(11-B- 2@?1%2}"8‘? ﬁgs ae%éplt \f%érlltﬁ)g O&gfﬁ@é 5 rauuﬁtteoa{c'hgﬁoh ¥%f thk BR and MR

0 rticoid action were
by reglahﬁdhldflguedcdrtﬁrotditoemoms |1?mctaje tvacdiginst isddymes pf Ll-batd-HFD have been

clonedaag §gasra%nzg<$'g]ﬁ gﬁgﬁﬁ) .(zﬁ l%g 31[ I \glll? &8% ﬁﬁ? |’tyé)loyl ad qybettfﬁ-%ﬂ_lpﬁSDl 1B1i,

HDL, Ghd GEMALLPAnd aNGHSD2. NLPHESDE| lmd ammm mataryze:ielnsumgrconversmn of
i nside target tissues. Recent a fourth determ nant

hormowgtlly | 256 orcPTtise)i d(PTesSeT s FodBpy T obefe™ Bone - 11

dehydt%bo?%é@teﬁﬁ@ Clhfﬂogen@s‘t)e { ERPI0L WRIeBD @istri®ifedin rat and human tissues;
gl ucocorticoi d-activating and -inactivatin

expresSipie §B the lenpyme 21, eprrssapadiag MENY dAYIPSE éﬁ@%’ég (”1e ?“I‘gbteﬁ%oj‘“d most

C I
abundaglggxﬁ?eexagltgt @3)&9{ gshs'ﬁg HPHQEI Q:thf%%é%wbRo@fg )Z/ er;gg Slﬁkg?fog;nag?n and the

reversg[l loxgetictigniedctivor atthoegh 1 TRFISHMt acts prgdonginaily st NADPH-dependent
oxoredg?]tg% 'mn§a£ I:elll :!a'.n(? fids %;@%lﬁ?‘é%héoﬁ Oatl%h g @&tlﬁ)’ﬂ Erom inert cortlsone (Low

nown as 11-beta-HS
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has be€iX fiu@é s poteof thé lvER ﬁnm;gimoamtmboabmes,munld amlgghrﬁms hfueeeptor-active
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SciendeM4@C4830585}. ST Heladtiv e &F cortigd] 3 ycmlme bhe1pESDY at thositeaff the MR

Cortisol framinert cortisone_(Low
enables aldosterone to bind to this receptor in vivo. Tﬁe I:C))mdmg of aldosterone to the MR results in

dissociation of the ligand-activated MR from a multiprotein complex containing chaperone proteins,
translocation of the MR into the nucleus, and its binding to hormone response elements in regulatory
regions of target gene promoters. Within the distal nephron of the kidney, induction of serum and
glucocorticoid inducible kinase-1 (sgk-1) expression leads to the absorption of Na* jons and water
through the epithelial sodium channel, as well as potassium excretion with subsequent volume
expansion and hypertension (Bhargava et al., (2001), Endo 142: 1587-1594).

In humans, elevated aldosterone concentrations are associated with endothelial dysfunction,
myocardial infarction, left ventricular atrophy, and death. In attempts to modulate these ill effects,

multiple intervention strategies have been adopted to control aldosterone overactivity and attenuate
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The importance of the HPA axis in controlling glucocorticoid excursions is evident from the

ur, resulting in

fact that disruption of homeostasis in the HPA axis 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). Patients with Cushing’s syndrome (a rare disease characterized by systemic glucocorticoid
excess originating from the adrenal or pituitary tumors) or receiving glucocorticoid therapy develop
reversible visceral fat obesity. Interestingly, the phenotype of Cushing’s syndrome patients closely

resembles that of Reaven’s metabolic syndrome (also known as Syndrome X or insulin resistance
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- |1 Z€ n
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the phEftpic> ARBarit® BecHRS %llﬁﬁcfdrt‘ido&néigéee(sqgiﬁlﬁng Nsyidiontt) and the metabolic
act’ivation of cortisone to Cort

syndrome giithirioprgpl piscuating slyeesortice s F’oté‘?t‘"f et o DL Bt 11pHSDI o

genera%ﬁ%coﬂ%cﬁﬁ‘ﬁda@ﬁ%scoﬁfé&{eqﬁ @ tiddublspiRiflcymamhér, it has been suggested that
g ucocorticoids as cortisone netabolite

central( pheitya A the csyociated nrg9talwhg WomBWaB?nsalBSSé(W?ro%r)% rgsB}t from increased
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oral cortisone, CRD patients exhibit abnormally
et al. (L99W) phestrfe9:03A 61 316). b@r@ehkmldmsbeerrﬁ@s@ 1P RetPRERlgIRsin adipose

tissue ﬁé Seen}od?ntst ghd’%% J@%%SEO%: apgr o8 Ef'lﬁ&&ﬁélog)h'lfls 860-869; Rask et
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Additional support for this notion has come from studies in mouse transgenic models.
Adipose-specific overexpression of 11BHSD1 under the control of the aP2 promoter in mouse
produces a phenotype remarkably reminiscent of human metabolic syndrome (Masuzaki et al. (2001)
Science 294: 2166-2170; Masuzaki et al. (2003) J. Clinical Invest. 112: 83-90). Importantly, this
phenotype occurs without an increase in total circulating corticosterone, but rather is driven by a local
production of corticosterone within the adipose depots. The increased activity of 11pHSD1 in these
mice (2-3 fold) is very similar to that observed in human obesity (Rask et al. (2001) J. Clin.
Endocrinol. Metab. 86: 1418-1421). This suggests that local 11HSD1-mediated conversion of inert
glucocorticoid to active glucocorticoid can have profound influences whole body insulin sensitivity.

Based on this data, it would be predicted that the loss of 11HSD1 would lead to an increase

in insulin sensitivity and glucose tolerance due to a tissue-specific deficiency in active glucocorticoid
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Furthe}nf@%@{ %‘)clo\fe%q; qgcqtn’gg !r_%gle(i fgjaéa | gges %lb?[hr%%gﬁa btggé?é%} Iarlnglﬁorate severe
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Immug{'ﬁnéo'cts.‘ SHELSPBELIA §: BOkent i ation of

ucocorticol d-medi ated antagoni sm of insulin
function. Considering a)

A. Obesity and metabolic syndrome

As described above, multiple lines of evidence suggest that inhibition of 11BHSDI activity
can be effective in combating obesity and/or aspects of the metabolic syndrome cluster, including
glucose intolerance, insulin resistance, hyperglycemia, hypertension, and/or hyperlipidemia.
Glucocorticoids are known antagonists of insulin action, and reductions in local glucocorticoid levels
by inhibition of intracellular cortisone to cortisol conversion should increase hepatic and/or peripheral
insulin sensitivity and potentially reduce visceral adiposity. As described above, 11pHSD]1 knockout
mice are resistant to hyperglycemia, exhibit attenuated induction of key hepatic gluconeogenic

enzymes, show markedly increased insulin sensitivity within adipose, and have an improved lipid
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syndro%(a) :Tagg éiéa% %ch(‘ero? é‘le g?tgoxggl}cg%t sirti%ln nflngqllnbﬁ_gﬁ%n is dnarkedﬁl reduced
(Ogaw$ Ol r(@92§’f GHACInESR, 97 M0 EY. 1il BIHSHDUBlRNN zmdmﬁmtyénas been reported in

the Pagﬁl}%ﬁgt tee%ygg%;g bl é{ltrieggrlldq P%gbt gt nggz\;/ ar{)enoxolone an
116HS¥5‘1§§H1€14(%01mpm§§1 giakdse-Sfimahted nd8A3leske (ﬂwaﬁi &al. (2000eE Biol. Chem.

ortantl t hi h
275: SABAIHSEan Thuse mbsbston of TBFSPL o PRI, Rghave benclicil effects on the

pancregso En% uﬁ{ﬁ%tﬂ%"eﬂ ﬂﬁmergéﬂt of AL stinfulAd iHSMin Bfeaie,| OCa

corticosterone within the adipose
depots The increased activity of I' I bHSD in these

C. ﬁbgél &b%dfdglﬂ al S very sinmilar to that observed in
esity Rask et al. (2001; J

ENHidsoinitye, imppirment isgerommengdtaiuo aglﬂgﬁh@ ng,ag@@ altimatgly related to the

progreLs'Qcﬁan)f dendent¥ S bo Btk %Bﬁﬁls%ﬁ\fﬁﬁﬁhso Mht@finditi@h4l differences in general
ucocorticoid to acti ve qbucocoru coid can have

cognitiye chstianl Hams bessn Belsd ih GfaEabsBiin e, P1EOiSt, £70p G p yelucocorticoids
(Lupleﬁ%% & 6@681 ﬂ%tSNglﬂB&u 1 %69 W@}Jl Ehrfisr, By Lsbutatien of thetHHAN&xis resultmg in

DI would lead to an increase in insuli
chronig expopure td glycoaw@ccgd gecessdn £estaiy bipip subypgions hagbeen proposed t° °°nmb“te

he ldbGifY ST 20 | fondiBh | G arld"SB6lk 5) Curr. Opin. Neurobiol. 5: 205-
o the dlbgl}co?grt?&g%‘{edfﬁ%vel S(’MEEPK)I Sal ,ael nkyvgg? ) tuﬁre cpzlalnse e

216). s]'i(BHSDl ris sbundiaeisinythe frajn, |ang, pqsgpresgféf méplél’ﬂ?le I,i;pl?‘régloriissmcludlng the

hlppoéﬂfnggéj %g%tf? %Bm%ggh{la&%ﬁll m?igc’é}lﬁgt' %Z(Qfﬂg?t ﬂo@vﬁit?VAcﬁH Sci. Early

Edltloh/br-ﬁ):) nTedtmght, of(RDEGLY hlppqcalgpaj [cellsOriglpthe 21‘,1@HSE 1 glggb@l ggbenoxolone
protec%b t& gegﬁg’rf él’tl %ucécagl%grl)d dned%'?e t&i e?o%’uor? g‘f&ex%ﬁﬁz amﬁbsgcld.'h&ﬁotoxmty

eVvol S10 reductase activit
(RajarC &ndli (1696)J. Nealtosdl 16: 853D, Additbaedy,t HEHSHIlydeficient mlce are protected

from glucocorticoid-associated hippocampal dysfunction that is associated with aging (Yau et al.
(2001) Proc. Natl. Acad. Sci. 98: 4716-4721). In two randomized, double-blind, placebo-controlled
crossover studies, administration of carbenoxolone improved verbal fluency and verbal memory

(Sandeep et al. (2004) Proc. Natl. Acad. Sci. Early Edition: 1-6). Thus, inhibition of 11BHSD1 is

predicted to reduce exposure to glucocorticoids in the brain and protect against deleterious
glucocorticoid effects on neuronal function, including cognitive impairment, dementia, and/or

depression.
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activity capabl e of generating active corticosterone
frominert 11-dehydrocorticosterone. | |
whbkiBlooxbé ci ent mice are resistant to diet- aneCT/US2005/022307
stress-induced hyperglycend, exhibit attenuated
i nducti on of hepatic gl uconeogeni c enzynmes (PEPCK,
D.  Gaf)-ocul@wsdurcr eased insulin sensitivity within

i !
? q&]:ugq%§1§1§913 g@'lh q\,/laseaﬁ%}?xg@r OV g%slgel 1|8%§1ng0 felc\%:llﬁ% gg‘lga? %§1€t§tlons in

clinicalASpHlihblnRal| Yne bhﬁsﬂarammpﬁéaﬂom withvthessstirestnaamt eegingenk isgiorticosteroid-

1nduce(§ a]ghcglalg; I"ljct’ln d uﬁ@@)gg E)secgﬁaggte%zgﬁﬁ)e } s‘i g{}qﬁ%reésg F;-Isﬁtrf-ocular pressure

(IOP). I &Rt inwat hdvandell i umﬂemct formj HQP ican wdttp attiah yisha pligld doss and

eventuslﬁgﬂiliggqeisg hl%& 18 |prqr;li%1u | n ?a}tlon!l lye’twgﬂq 1§el$g ene?utr gf"c}dflc’aon and

¥ may pr
dramagoelan Ac[uealsl tmgnoar mﬁiﬁelbn @f:cugsl inctbe nmt-plgmlenied eplﬁlelezd cells (NPE) and its
i s

aivy S B ) il oLy ey P L R RUERE R o e
(Stoke§ Rt 1. Yoy fIﬁs‘cHsiS (b}ihﬁlabﬁﬂnVihutSlci shedﬁzsRia@éntRayz et tal. v@eou Invest.

repor.t.ed, {hat aro
opmaboensti S gLy an Bpdbteth Bl SRt g apegposion of
glucocbﬂfﬁ@o%@&tfkb@ kviitBinSlyd36l 6 Qe This nbtivhthasbeeh nanfemsdkby Bx pbsessiigrthat free
of the
e A SRS TR 081 i
functlo%ﬁl%ﬁﬁ'ﬁﬂaﬁﬁé o?fi 1||§I|Il$I§1| Beh&eyeshas H&ﬂ&@ﬂﬁﬁed winpahé inhibitbecattenoxolone
e I ncreased | ocal convers
in healy o Rt FoGUN] BEtTE (LG eV P rtiy Aty 204 Aftorseven

days of Eé‘%l))kolon%ttreﬁhﬁnt {ADRI refR8S by RE5. Tﬁu% infibtibh.of ALFHESD1 in the eye
cl'ass of HSDl inhibitors, the

s precitgh s idbeniasn BERPEEON SN OB RRHOP PP EnEfsheTegs i te

managlﬂﬂ@dflof %la&%ﬁhﬁ bid dhdr¥isadisorece bl ood gl ucose |evels in
hyperglycem c strains of mce (Barf et al. (2002) J.
Med. Chem 45: 3813-3815; Al berts et al. Endocrinol ogy

E.  (2Q0P3knsidtdt: 4755-4762). Furthernore, it vvas recently
reported that selective inhibi tgrs of

aﬁé}pp@ft%flqgwg@\hgyeétew\ﬁewaftwwlg i35 l@%ﬂeqqdcaéllg o)fznsmogen have been

propos@ﬁ a6 ihborAgR %e'ﬁaﬁn@gen@i‘él& obEs1t!y—rQH&Dhype&etﬁ10W(Mﬁtsﬁlaﬁ@ et al. (1999)
har maceuti cal target for the tg;

Ann. Iﬂ/pjt Ayl Sei. %M%h%l M%&@Rg (20%}) %gpocr rk%ezfoéé) %}?%) Leptin, which

is secr%% ?16e§§é's§1t§P211'TEH§§1 ERslestic mivB ARRLaki B 8.Q2003) B:Clinical Invest. 112:

Qoesity and netabolic syndrome
83-90), can activate various sympathetic nervous system pathways, 1nclud1ng those that regulate

blood pressure (Matsuzawa et al. (1999) Ann. N.Y. Acad. Sci. 892: 146-154). Additionally, the renin-
angiotensin system (RAS) has been shown to be a major determinant of blood pressure (Walker et al.
(1979) Hypertension 1: 287-291). Angiotensinogen, which is produced in liver and adipose tissue, is
the key substrate for renin and drives RAS activation. Plasma angiotensinogen levels are markedly
elevated in aP2-11BHSDI transgenic mice, as are angiotensin II and aldosterone (Masuzaki et al.
(2003) J. Clinical Invest. 112: 83-90). These forces likely drive the elevated blood pressure observed
in aP2-11BHSD] transgenic mice. Treatment of these mice with low doses of an angiotensin II
receptor antagonist abolishes this hypertension (Masuzaki et al. (2003) J. Clinical Invest. 112: 83-90).
This data illustrates the importance of local glucocorticoid reactivation in adipose tissue and liver, and
suggests that hypertension may be caused or exacerbated by 11pHSD1 activity. Thus, inhibition of
11BHSDI and reduction in adipose and/or hepatic glucocorticoid levels is predicted to have beneficial

effects on hypertension and hypertension-related cardiovascular disorders.
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As described above, multiple lines of evidence suggest
that inhibition of I | bHSD activity can be effective
WO noosont2aé i ng obesity and/ or aspects of the nmepabub1005/022307
syndrone cl uster, including glucose intol erance,
insulin resistance, hyperglycem a, hypertension,
and/ or hyperlipidema. G ucocorticoids are known
on| sts of insulin action, and reductions in |ocal
3‘3 @S?Sﬂ coid levels by inhibition of intracellular
CGhitbcateidt 0arChavki agtodrseceffeerai dalemh Gsshich. | Gontiongieexposure to even

moderaé%glgﬁo(c gllc?la dpsga u%meresxﬂgg gsltec{pro]x%lc’?ls I& %elﬂ%%ﬂ t(}{inaﬁlgdoarinol. Metab.
81: 3441b3448) ald ihcridsisDtiskkinoftdotures. rﬁ@mraqmées meygrasfeoaﬁtm ths deleterious effects

of gluc':%gngcﬁcisy fagélb H% %)-(rhsor tlls Eggoaﬁn%%n a3 %%éél%ﬁg/ %d Jﬁ&l\é fornang cells

ni C nzy I NCrease
(osteobladEshll il IBHEIllShdslbéeﬂ ghownttdﬂ ib& peeskind & enltuges &f hwuan poimary osteoblasts as

et o TG G A BB 08 g hBEI gl BERBB0 CBbebr ot o o0
Bone :é7f<0$7sl3emstaﬁa/ tiet 1 BHSD(1198ibjtorPsadttenoddddnk . habdbach slsm toOditenuate the

negatig 15/ oA SB9tFoNBKR G RRS Bidule PR BB 8L T ELDY Bk 23: 115-

125). %%&s Y@ition! S‘NISLBHSWHE’ pledRRAQb dddredEiHol Io¢a$ gmb@ﬂi’tﬁ:bﬁd:oh@ntratlon
averrutraﬁ beneficial effects in the |

withinggieglleds anhenteoelagioaeluaing heueiell <fat ML HATaPs §°rFlé|°£tb8Eie disease,

including oétbdpRMdsRt | on of conponent (s) of the netabol | c
syndrone and/ or obesit B. Pancreatl ¢ functi
GSmg]d)@mlqcp]@dp]ygmm ef |t k arej qﬁlmelgiyt etnpgedeveloped to treat or prevent

llﬁHﬁlg&3§eﬁ §ihda é’ﬁcﬁa’qﬂ Stﬁ(% e& beu ol Ul o JXEBH‘E: cer‘bam amide-based

F.

reatic and Sutter
1nh1b1tbisr ae toporeed. mRé‘éo 21)94/05&3150,5@@ 2q0ﬁ/059_ﬁ9§, R hI094/086745, and WO
%roms and di abetic Zuckbr fa/fa rats,
2004/0%%§
ucose-stinulated insulin secretion is markedly
r &A(ﬂtﬁgﬁdst( japHSB hale bednl®9@)ted in hu@lai plini¢ahriatst(Kugbulasuriya , et al,

(2003) urg. ﬁ’g% %%e&églﬁ%s NA and activity has been reported

ticislet cells of ob/ob mce and
I !llhll@httdfane eipetﬂmm_s:aladﬁtd inidtcytin/g 4 role dorb EUREI8DI oin ezlucaporti¢oid-related

d1sordFré,| el’agtlé]?({l]llﬁgi;t rorg(lt "glpr;?é’r%%%bu g’s?w,SBt 1'101f 1natrgsgstelmg§fgl hyperglycemla
hyperlﬁﬁ&ﬂﬁa 34i§ﬂe4) 2 Thisteetes] nhidoégden orexodss 1|(h1h§'dﬁiﬂ1 i menstrual  irregularity,

have beneficial, effe anc
hyerBEHTIRG TePONNANCAIEN: TR Gt DEDSn (TS y deert” simed a
augmenBi$idh iof sipiresne. othes@Qgé’taHdhO rpathindys d]YEl‘mbdlﬂatMgl glucocorucmd signal

transdﬁc&%ﬂlg‘étl % W?lgg?@%qéréd shio egrrznﬁg feature of aging that
Furthermore, because the MR binds to aldosterone (its natural ligand) and cortisol with equal
affinities, compounds that are designed to interact with the active site of 11BHSD1 (which binds to
cortisone/cortisol) may also interact with the MR and act as antagonists. Because the MR is
implicated in heart failure, hypertension, and related pathologies including atherosclerosis,
arteriosclerosis, coronary artery disease, thrombosis, angina, peripheral vascular disease, vascular wall
damage, and stroke, MR antagonists are desirable and may also be useful in treating complex
cardiovascular, renal, and inflammatory pathologies including disorders of lipid metabolism including
dyslipidemia or  hyperlipoproteinaemia,  diabetic ~ dyslipidemia, mixed 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.
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progressi on of denmentia. In both aged animals and
humans, inter-individual differences in general
wa@ognkioii2ge function have been |inked to vari abPCT/U§2005022307
the |l ong-term exposure to gtucocorticoids (Lupien et
al. (1998) Nat. Neurosci. 1: 69-73). Further,
dys reededcad ihemRinQ fhetehB HEWAtiading nels for tnewgandnimpinvediidoigs that target

exposure to_glucocorticoid excess in certai. rai. n .
11pusHiGRagr SR CHRR bt SPUOSEOTGRE UKD drEneg e help meet his
and otit@aédane of cognitive function (McEwen and Sapol sky

(1995) Curr. Opin. Neurobiol. 5: 205- 216). 1l bHSD

is abundant in the brain, and is expressed in nultiple

SUMMARNYEQF T8 INVENTEON) t he hi ppocanpus, frontal cortex,
and cerebel | um ( Sa dee% e}. al . (%80%# Pr qcy. Nat | .
AL bpressgs invasgp Moyl v1is 2/id SeFPOUpILFRERYa bt pri mary
hi ppocanpal cells with ther8 Rb i nhi bitor
car benoxol one protects tR& from
gl ucocorticoi d-nedi at ed exadcerbatgdn of excitatory
ani no aci d neur of¥xTETY NRaj
Neurosci. 16: 65-70). AdqjP j
cient mice are protectef r?) /
gl ucocorti coi d- associ at edR B% &l\dysf unction that
is associated wth aging (Yau al. (Q001) Proc.
Natl. Acad. Sci. 98: 4716-4721). In two random zed,
doubl e- bl i nd, placebo-contrélled crossover studi es,
or phadibeRiicaily abdepiablefsalsalr RRORXRI (Rét€of] WREOM @dnstidfchBembers are defined
_fluency and verbal nenory (Sandeep et al. (2004) Proc.
hereinNgt | . Acad. Sci. Early Edition: 1-6). Thus, inhibition

ofrhd brebdaBtverton Rt ﬁ&)ﬁdest RpBHHIGS cBXPESMY @nipOunds of the invention
| ucocortjcoids in the brain and protect agai nst

and a pheppacenticalhsacgPRit Gt -coi d effects on neuronal
f 4E hieQAt ink &K Airfher frRGdYs hicwRdd HRAdJulERS 11pIBIR Y MR by contacting
and/ or depression.D.” Intra-ocular pressure
said 1 (HAcoMNR eithdsowpewnp ef the iyentiopi cal | y and systenical ly
f a wde r f 1L Q. ehin :
o FrsPirb oA Gl 8Pl RSt oF il BRHEDI or MR by contecing
said 11FHESIIN@ MR fmétf iartempouns ofthe invela®her oi di nduced gl aucona.

;rﬁlé‘? @g%tgnhfﬂ:‘qe%}} i‘frg%ﬁ{r)%)%} % griegﬁypsg%f ?@;lgr?%l Tg]cimﬁl rg}orr;m osf tcortisone to

cortisd@dvaegied and untreated form |10OP can |lead to parti al
[ field. ]oss,and event ual.l

visual .ol .indn ol | S: 1

ot g Bynf P v a e e do R PSR R Rt oot nacet.

PIThe prebdnd mveannion dirthernagedes Agptiedust ihereasing ifsnliseosiiigty in a cell.

?f@g E)rseselzntc] intvgrﬁiopl%lrfhgrl &(q\%gés%jet}?d%ls 'é) t?elalcir?é dige%Lels %ssgygc@ wiif] gctivity or
expression of 118HSDI1 or MR.

The present invention further provides the compounds and compositions of the invention for

use in therapy.
The present invention further provides the compounds and compositions of the invention for

the preparation of a medicament for use in therapy.

DETAILED DESCRIPTION

The present invention is directed to, inter alia, compounds of Formula I:
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drai nage is through the cells of the trabecul ar
meshwork. | | bHSD has been |ocalized to NPE cells
w@ Siekex2et al. (2000) | nvest. Ophthal nol. Vi sPCBUS2005/022307
41: 1629-1683; Rauz et al. 102001) Invest. Ophthal nol.
Vis. Sci. 42: 2037-2042) and its function is |ikely
rel evant to the anplificatR®R’afs gl ucocorticoid
activity within these cegd i's notion has been
confirmed by the_observati/on tRaRsfree Cortiso
concentration gr@artlyexd¥eds E% of cortisone in the
aqueous hunour (14:1 ratb ungii ona
significance of I | b y eye'has been
eval uated using the inhi BRt'oR c e¥qxol one in heal t hy
vol unteers (Rauz et al. (2001)Qf nvest.QQpht hal nol .
Vis. Sci. 42: 2037-2042). ter seven days of
car benoxol one treatnent, | was reduced by 18% Thus,

or pharhﬁgéugéaﬁl Q&e?ﬂ‘abk salt &'ﬂﬁﬂrugl therédTewlgyedn:i s pr edi Ct ed to
reduce [oca

Iucocort| oid c ns

e vsasihsterendieyelpalkyler QPO RIS ‘%ﬁ’ﬁﬁ G Ribstifea witn 1,23,
4or 5-8kaugonem and other visual disorders. E. prerten5|on

di pocyte-derive ve substances such as

I%ﬁﬁ¢ﬁné§9%§K8P6gQH¥BH@@) %ave been proposed to be

i Q\{pdy‘éﬁﬂlkylrbr hbteropRIdalgE B iopti@hilphestitttyd with 41 %4, 4 or 5

ertension (Matsuzawa et al. (1999) Ann. N Y. Acad.

-W’ -X"s&p 2':892: 146-154; \Wj chenberg (2000) Endocr. Rev. 21:

680 F3ZIRREQLA;N, which is secreted in excess in

aP2II bHSDI tra ic, mce
SN ooy b i, g bR GR Py R B 1.2,
4 or 5 SWrOxAlher§ ¢ nervous system pat hways, including those

B £ Ry RQRBE 3 1 ONEL SRS, Pyl Aot

C1.4 alloRP (1@ RYb kSR Bt T, Shek@¥la(k3h5) has been shown to be a
maj or detern1nant of bl ood pressure (Wal ker et al.
(1975)% P¥9p&r t ensi on 1: 287-291). Angi ot ensi nogen, -
wWRi QJH i cs, ¢ Bkidar9 e Hetérbaryl, Cof cyarmdlk@l;i hgeaseyclylalgliarylalsylt he

trate and RAS activati on.

ke
heterogsy l4liyh ﬂ@W@P@kﬁ‘ﬂ%ﬁ@ﬁﬂfgggF alylgity rkedly elevated in
aRZ-R', 1’ RHED R RaREgAARE ard aaeh, ualspcmdmtlanlj; QEEHR] ,/T(O)OR”,

L R

S(O)zlekﬁv’awd’ bR @ pres mfoealohkﬁm‘/za@hlkanykaQZm hllkyrtyllﬂbrl cycloalkyl,
hetero% g%t g?;/cg)ﬁn%{ﬁ ngllgﬁgﬁeﬁe Oﬁyla?kyl celg'ﬁkyrﬂlﬁﬁ o%été}oéygw'cﬂkylalkyl

wherein said Cy.10 alkyl, Ci.10 haloalkyl, C,.1o alkenyl, Ca.10 alkynyl, aryl, cycloalkyl, heteroaryl,
heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalkyl 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 heterocyloalkyl 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 heterocyloalkyl group which is optionally substituted by RY;

or R® and R’ together with the carbon atom to which they are attached form a 3-14 membered
cycloalkyl or heterocyloalkyl 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 heterocyloalky! group which is optionally substituted by R™;
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receptor antagoni st abolishes this hypertension

(Masuzaki et al. (2003) J. dinical Invest. 112:
wW@30080)222dhi s data illustrates the inportance pET/USDA$/022307

gl ucocorticoid reactivationlin adi pose tissue and

l'iver, and suggests that hypertension may be caused or

e andRt wghtiny whth ithelxiBbh atamttd which theY lhtesaitaghaéh fdpntaj 3ohmembered

1l DI educt |
T P AR AR BER Aty st
byR'“effects on hyperten3|on and hypertension-rel at ed

C ar | o<¥ ﬁﬁ’ﬁc g ltgea w1t.h%l(1)r ar%rog aggl Vtg ?ngghgl# ?%pesa@tached f?(rm a3-7 1nembered

SCott AN have 'a ects on
fused dyclsﬂk:fl groufon?-7 meederes fissdinaeroaycloslsy anpuperhighds optlonally substituted
b RMglucocorticoid doses can result in osteoporosis
(Cannalis (1996) J. din. Endocrinol. Mtab. 81:
3&4{‘-@4&%@0@1@ formor Gastigllens bidge which isaptignatly substituted by R';

rh TROLS %ejther t\cl)gﬁ ¢ C%glé{{e@n‘d% el 85 anH‘f‘su%gtftﬁt&iﬁyR”

o? glucocor I 'Col bon resorb ng cel (al so,
mdmnag gtthaddrast @1)3 alaynbonidge M;qlnls(@tlg@qlb@ubstltuted by R™;

360511@?%&?1 thrnt 2 éHéﬁzylen@ﬁn @%@ffsoegﬁoﬁﬁly@ﬁbsmu@eﬁ%tlz”

St eo ts
ceﬂ R nﬁ ROrvgthet forrb @rﬁ-‘ea alkylbml byxdae whish igoptioppllpsbeiuedy B

f\@’t%é%g} o(frgg %}F@%ﬂe%ldﬁéﬁﬁ%))s Eg gllgzubstltuted by R

- I tor r benoxol one
hBé ubm«n Cs ey, &31@ hatoalémluavle cxc&pellwbgetpnowl detereexcdoaliyl, CN, NO,,

or SRR AL ST OB el LM (R e
NR C(QHSIBF $(@)lbr,§(ﬁ))¢*ﬂ?é§ 't HOUREy @) NRERs0c al
O d t L q?nﬁwﬁ Qljegac%oﬂﬁﬁghﬁegﬁ%% seYl\f bh'éﬂ?@%ﬁrﬁ@? AhPleAN L, ¢

roduci'n cf's I p various
alkynylanyy®, 8fNBo6@, @@@E@@mzlsﬁcsgd S@@Rosw 88;1%@188 yhergyggpifd Cis

alkyle%ﬁ,v X th(gna}lerﬁgl C2 eg{yﬁ%lglflyl lorel ea na@iggulﬁ’dﬁﬁe@ }rll}/Z b8l B, OH, Cy4

prevent -rel ated
amD&ﬂE%éak@&Dsmemnnscmm@@émdﬁyﬁﬂbbé@m&EQV@z For exanpl e,

200 855 78" o D00 SALBER R P Bal TR RC e Ielfh
alkyny}a@k AQ6 Sddalkybhetaen et etesgoyalpalliliopierdimtpid Gesafiylenyl, Cos
alkeny?e\f@ s gaﬁglgglg?? %@Balﬁ&l' ﬂHté;@Ja{]ltOE h@ér%c}[ct&ifkyhkj bﬂ%ﬂﬁll}b’s%bstltuted by

one orcnﬁorc h‘féo E0p Nt Gl atkaxa G n@il‘@ﬂ‘to?% @méPOF 61 4ea11fYé€}m1p0 pr Cz 8
dialkyR5;, 1 n gl ucocorticoid-rel ated

Y, Y’ and Y’ are each, independently, absent, Cy.¢ alkylenyl, C,.¢ alkenylenyl, C;.6
alkynylenyl, O, S, NR®, CO, COO, CONR’, SO, SO,, SONR’, or NR°CONR’, wherein said Cy.
alkylenyl, Cy.¢ alkenylenyl, C, ¢ alkynylenyl are each optionally substituted by 1, 2 or 3 halo, OH, C;.4
alkoxy, C1.4 haloalkoxy, amino, C;.4 alkylamino or C, ¢ dialkylamino;

7,7’ and Z”’ are each, independently, H, halo, CN, NO,, OH, C,.; alkoxy, C,.4 haloalkoxy,
amino, C,.4 alkylamino, C,.s dialkylamino, Cy.¢ alkyl, Cas alkenyl, C,.¢ alkynyl, aryl, cycloalkyl,
heteroaryl or heterocycloalkyl, wherein said Cy.¢ alkyl, Cz.6 alkenyl, Cy6 alkynyl, aryl, cycloalkyl,
heteroary] or heterocycloalkyl is optionally substituted by 1, 2 or 3 halo, Cy.6 alkyl, Cy¢ alkenyl, Cy¢
alkynyl, Cy4 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°RY, NR°C(O)R’, NR°C(O)OR’, S(O)R®,
S(O)NR°R, S(0),R®, or S(O),NRR’;

wherein two —W-X-Y-Z attached to the same atom optionally form a 3-14 membered
cycloalkyl or heterocyloalkyl group, each optionally substituted by 1, 2 or 3 -W**-X"*-Y”*-Z°";
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di sorders, netabolic syndrone, hypertension, obesity,
insulin resistance, hyperglycem a, hyperlipidem a,

WO ywe/02206 abet es, androgen excess (hirsutism PENEsT008022307
irregularity, hyperandrogentsm) and polycystic ovary
syndrone (PCOS), therapeutic agents ained at
awbereintrao HORXoN S pitackekiodi safe eloesptipnal 3 ey a3-14 membered

olos L33 TR GBS, S0k
Fuherbie WOXeY-Zoeotherdbantthe MR bi nds to al dosterone (its
n%héjr al g&y,l)?,a.gfli 1§‘B‘t‘ﬂ Jtﬁsol with equal affinities,

npoun are gned to interact with the
awhewm-éﬂ’f&” Y4277 is b‘lhsmlar(ﬂhl ch binds to

R 1daSeNGL &R tihRBlnke yHaJ: 5% ﬁéi&alWltdl %ﬁ@n%z%ﬁtynyl
o e R A

as ant agon S
aryl, cwé(mllwl fhafefoarykor hqv;eg@wleailgflovhermwi 61 sa*ﬂl@a Cpahﬁmﬂafé. Q;s alkenyl,
I
L B R L e N
is optioafy sutamtuud giéth £ OH, amingd hato, G dlkydlrra heloallathcrrd argRiyL hateroaryl,

heteroﬂpfaﬂt?p@&ﬁ ﬁ%p{;ﬁleféﬁﬁ?ﬂ@ﬁkﬁ and may al so be usef ul in
i R

ex cardiovascul ar, renal
axahﬁmre rachpiadapendsgieEL Croiliodi Gig hellpélisxlo%ar@ﬂﬁsﬂyu Gagiagkynyl,
I I
T
heteroqs;malm aﬂ@ vdiereimspid o @kﬂs@e«@l"@lﬁ’é Cas alkenyl Ca. alkynyl, aryl
cycloawp%(ettefoag}l %%{ohmlél ?ﬁlﬂﬁlﬂeteﬁﬁrﬂﬁﬁﬁ ecy@l%ﬁl?ﬁblﬁil%g W' th
I"abet es, di"abet es,” obesit abol |

heterossgpmlwhﬂcyl amuqnnlrbqu sitviedsih HnOH; araifgl h@l@n@r ae'ﬂlkyl Crshaloalkyl, Cig
haloal BT, 5 AT BB BT, IR el e

i P sl A chrejpaclydndependentlyy e 1-pllsHisE s haloalkpl CoralkerpleCas alkynyl,

t

R T T e L

heteropwl@myla@ul Trherejrsaidéno allarldnis helpalisrl dvas dlisnyl; Gps@ikyayl; ayl,
heterogl‘gfm%fm%d ql%teﬁ)gﬂ;méhl@l Iary‘lalf(yl QfetePJ!l%rlﬂﬁ}q ed%l'o@lﬂiflh]l(yl or

tabl'e salts or prodru her'eof, whe
hetero kylallevhis opgnay glba:rt@te@ ?th HeQHh@‘plép r}mlo C1 Galkyl Ci¢haloalkyl, Ci¢

haloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl or heterocycloalkyl;

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

R® and RY are each, independently, H, C;.1o alkyl, Cy.¢ haloalkyl, C,. alkenyl, Cy.¢ alkynyl,
aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, wherein said Cy.;o alkyl, Cy. haloalkyl, Cy.¢ alkenyl, Cy.6 alkynyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substituted with H, OH, amino, halo, Cy.salkyl, Cy.¢ haloalkyl, 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 R are each, independently, H, C.;o alkyl, Ci.¢ haloalkyl, C,.¢ alkenyl, C,.¢ alkynyl,
aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, wherein said Cy.19 alkyl, Cy. haloalkyl, Cy.¢ alkenyl, Ca. alkynyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
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The present invention further provides conpositions
conpri sing conpounds of the invention and a
w@b@soexeat i cal |y acceptable carrier. The preseeit/UsS2005/022307
i nvention further providesidethods of nodul ati ng 1l
bHSDI or MR by contacting said 11 bHSD or MR with a
hetero@ompkkwlaﬂtykié opﬁmaalilywbstittdtmwithm,eo}ﬁ; apsen halo/Ventkyo 1.6 haloalkyl, Cis

NI EYEE T T Y
t beeRiandt ®topether wahehqiﬁ ewartd whivh ¢l iapratthched ﬁem afe. v @5 7-

S 0 hi biting conversion of cortisone to
memb%o&%]?esr%“lyc{oal@ ePr 1H’The present invention further

PRbisiH) €5 ¢ atietlhoylshatdrodrylhC i yklnglkyls tretyrlonlkylf arglakyh sol
neerop e i FREALEIR D PRIl VT Pr oV 008

|ncre Fhsul t|V|ty|na%eII.
Thesopie esﬁndlments',e’vh'en Qns FORBED - -Bs Y\sademe oERB aufkR G s other than H;

feati.n h 1
Rl SR BERS W AREP Gl B o) oAb eyt 1234
tetrahsfdm—t-harhﬂpn?vl ;bescib3e. deppduh dsn%ihbdcy@lﬁm@éuor L sy Inglcyqlphexyl; at
nvent ,oRs far,use 1t herap esent invention
leaStoPegtﬁﬂéir{ %r o@i%ég tlﬁurek c%ﬁlplgu% gh-ggﬁérpﬁ 0sjtiong of the
i hventicomodiorents.whep eagpaf Rt iRRoR", R .RedR & Rimand Rt dy Hythen Q is

other tlnﬁl té@ﬁl&%ﬁléen?ﬁg’%&g Ee@a%lef 1) S%\Id;m@-tﬂaﬁﬁﬁ&fneﬁﬂ@iﬁ b 0 n

oun S

tetramgthylpﬁhlalpﬁublalll,ﬂ‘ﬂ elddstltyteépyjrgmdab}@l glgs[ubst]@}tedmlmmdw-yl or 3, 4 5,6-tetra-
is aryl, heteroaryl, cycloal kyl
substltuég %r?é%dr%?{n aflkyl y y y

each optionally subst ituted wt h
11n pme3Imbadigrents, Cy/is x;yi{oereter_oar}é e@dg@ﬁlpnalls@bstl‘@e@)wﬁh 1,2,3,4o0r5

_WXC%?)O or C(O)NR E; Qis cycloal kyl or

het'erocycl oal kyl , each optionally substituted wth
2 In @mesnodifents, Cy is aryl or heteroaryl, each optionally substituted with 1, 2 3,40r5

—W-X-Y-Z wherein W is O or absent, X is absent, and Y is absent.

In some embodiments, Cy is phenyl, naphthyl, pyridyl, pyrimidinyl, quinolinyl, benzoxazolyl,
pyridazinyl, pyrazinyl, triazinyl, furanyl or thienyl, each optionally substituted with 1, 2, 3, 4 or 5 —W-
X-Y-Z.

In some embodiments, each —-W-X-Y-Z is, independently, halo, nitro, CN, Cy.4alkoxy, Ci.4
haloalkoxy, COOH, C(0)O-C;.4 alkyl, CONH-C,4alkyl, NHC(O)C.4 alkyl, C,alkyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, aryloxy, heteroaryloxy, cycloalkyloxy, or
heterocycloalkyloxy, wherein said Cy.¢ alkyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, aryloxy,
heteroaryloxy, cycloalkyloxy, or heterocycloalkyloxy is optionally substituted by one or more halo,
nitro, CN, Cy.4 alkoxy, Cy.4 haloalkoxy, Cy.¢alkyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl,
aryloxy, heteroaryloxy, cycloalkyloxy, or heterocycloalkyloxy.

In some embodiments, each ~-W-X-Y-Z is, independently, aryl substituted by aryl, aryl
substutited by heteroaryl, heteroaryl substutited by aryl, or heteroaryl substutited by heteroaryl, each
optionally substituted by one or more halo, nitro, CN, Cy.4 alkoxy, C;.4 haloalkoxy, C;.4 alkyl, Cy.4
haloalkyl, C,.4 hydroxyalkyl, COOH, C(O)O-C1.4alkyl, CONH-Cy.4 alkyl or NHC(O)C,.4 alkyl.

In some embodiments, Cy is phenyl, naphthyl, pyridyl, pyrimidinyl, quinolinyl, benzoxazolyl,
pyridazinyl, pyrazinyl, triazinyl, furanyl or thienyl, each optionally substituted with 1, 2, or 3 halo,
CN, C,.4alkoxy, C,.4 haloalkoxy, Cy.¢ alkyl or aryl, wherein said Cy.salkyl or aryl is optionally
substituted by 1, 2 or 3 halo, Cy.¢ alkyl, C;.4 haloalkyl, CN, NO,, OR?, or SR".
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-W-X-Y-Z"; or Qis-(CRIlaRFb)mA;, Ais aryl,
heteroaryl, cycloalkyl, or heterocycloal kyl, each

W@picom2ké y substituted with 1, 2, 3, 4 or 5 PCT/US2005/022307
-W-X-Y-Z"; Raand Rb at#te each, independently, H,
halo, OH Q-4 alkyl, C 4 haloalkyl, C-4

hﬂl@ﬁﬁ&hﬁﬁ@édﬁﬂéms éc '\fﬁh&éﬂéyyor h@fer@cléhllfy}’ dachaybainkakyith m2, 3, 4 or
: 4, H G -6 alkyl, aryl,
5-W’ ﬁ‘et‘%rzoaryl C3 7 cycloal kyl, heterocycl yl al kyl,
aﬁ»@bﬁle ksmbodnh@ﬁ@ ERAILW akkyl-z i, Glieper@yntlyohdlk yitoa Ciy C,.4 atkioxy, Ci.4

s G S o P, Wi O g s e, .
alkyl, %{@t%l gy c% ﬁ’et&oc clm@r&ﬂxﬁﬁeteroaﬂﬂ%x&dcycloalkyloxy, or

0 ORa > @&(5 Qﬁ hs(g,o Rc

eterogebyl@doxy, whgegl)saﬁl,@%al garyl oary ﬁB}a \ % EkaI’ aryloxy,
heteronl‘oJ(}O f@&éﬂ@h&&)ﬂ or heidrdc l@dlﬁyﬁﬁy ks, opﬁﬂnalll@ sﬂis’ﬂtﬁﬂ:}d lby oa¢ gtimore halo,
nitro, C(ér?g]gi”w Q’ ﬂy elrkggjéhyazf E’ﬁ’lt agl Cl Oe}l I§'¥foétlk}elllr eltear!)cywoalkyl

aryloxﬁ %ﬁfcféfé&’&dyo@kl@iﬂkﬂbkﬂ or héMi@dye]loﬁlkﬁax}d G -10 al kyI G-10
al oa

syt bargroherEisyaroka Sy eped it 1
2,3, 4?@% e ay_ ydliaki yNR® wﬁntpmwm MRIGO(Coralkyl), NResoz(c1 4alkyl) aryl,

e eroc a y onal Iy substituted by R14
heteroaryl, ;0 hgl ﬁgyafyig"éfeﬁéfﬁw the carbon atomto \/\%l ch

t hﬁé()m’é reﬁllbadlfnaﬁilﬁf@ isfep¢1paliay] 3r Hoteranyoibalkyd ceacly substithtied it pt least two
, er.ocyl aa ro i ch.ls, L ona t

W ek el oty e Bl RSP SR A be PR S ond
togethh!‘!mnﬂhhé hem tcaﬁvﬁlchltﬁey?l@ﬂ'e&dac‘h@d fora a 3-144nameeird cpdoalkyl or

heterog ql@’ilﬁﬁlg?ﬁ% egﬂ’o%’?‘f”?alryg g%b g@‘ Eﬁ ! gj Iéghand t ‘oget her

WLt $dntelbghbEdifans, @ismlbﬂky/vm hzalnemdyelpamyleeaah substitetdd fvath et least two

)gﬁ%(;% yvae rglé?‘?% Eﬁ% g{/q t\Ht t <" %C%_{& E%ac'ﬁ%!i ﬁ%%eoslaéﬁlg aﬁ? and

togethlr W0 hem thivhith tﬂw azaitthaiad foto m3t1@ ndmitetedthkiesocplogkyl group
option%h}E sau%Qtletlgce(I gyr {PZaor ?—%’-X’ Y2,

In some embodiments, each —W?’-X*-Y?*-Z’’is, independently, halo, nitro, CN, C,.4 alkoxy,
C 1.4 haloalkoxy, COOH, C(0)O-C;4alkyl, CONH-Cy4 alkyl, NHC(O)C1.4 alkyl, NR°SO5(Cy.4 alkyl),
C1salkyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, aryloxy, heteroaryloxy, cycloalkyloxy, or
heterocycloalkyloxy, wherein said Cy.¢ alkyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, aryloxy,
heteroaryloxy, cycloalkyloxy, or heterocycloalkyloxy is optionally substituted by one or more halo,
nitro, CN, C;.4 alkoxy, Cy.4 haloalkoxy, Ci.¢alkyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl,
aryloxy, heteroaryloxy, cycloalkyloxy, or heterocycloalkyloxy.

In some embodiments, Q is cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl,
indanyl, or 1,2,3,4-tetrahydronaphthalen-2-yl, each optionally substituted with 1, 2, 3, 4 or 5 -W’-X’-
Y’-Z’.

In some embodiments, Q is a 3-14 membered heterocycloalkyl group comprising at least one
ring-forming O atom, wherein said 3-14 membered heterocycloalkyl group is optionally substituted
with 1,2, 3,4 or 5 -W’-X’-Y’-Z°.

In some embodiments, Q is cyclohexyl substituted at the 4-position with at least one
-W-X’-Y*-Z’.

In some embodiments, Q is cyclohexyl substituted at the 4-position with at least one OH.

In some embodiments, L is SO;.
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menbered cycl oal kyl or heterocyl oal kyl group which is

optionally substituted by Rl4;or R4 and R6 together
wowaok/0i32e6 car bon atomto which they are attachedr/isrons/ee2307

3-7 menbered fused cycl oal K§l group or 3-7 nenbered

fused heterocycl oal kyl group which is optionally

Rk bbb ®fledty LRIdbsentor R6 and R8-together with the

carbon atgmto wh ached forma 3-7
E‘S ‘%ﬂ?&%%‘?t@a{:@p Sr 3-7 nmenbered fused
hﬁdoﬁfe@ﬁﬁssdlmaﬂtkwls g(@)mmgmﬁdﬁhs Hsor@btatlbsdal |y substituted
gether forma G -3 alk Iene
%Oa’ﬁén\kﬁ‘iqlﬁlﬁfﬁ?i%@é}% |y substituted by R14y or
an@uRBbtbbaigeith® if Hy Crsallgl, C3- aydopliyher st &@@OWIEWYI s

tionall b ed by R14 ; or R3 and R7 together
8@%%“609(‘%1% ﬁ{/ e_bridge which is optionally

&Uhﬁltelembbﬁdlehly R?;m“ RORAT, BH&, A’ md@ieimpaohowﬁpan@@ H,
ocionfl B GPARSELTERAAC SR TMY eLetoe sn

S(O)NRSRF (igf @) $(®t)zhil\31° REJI (Dth SRy Csiotlkyli €t kadpaliyl, Félb alkgpylep-10
get her . :
a5t i RSl bty Bty § RSy RASH B Gt o
heterocﬁil{fawylalléjll 4 :ﬁal oal kyl, aryl, cycl oal kyl, heteroaryl,
et er ocycl.oal Kyjls, M7 ]gi@ﬁ
%a r%b 1%( %Cg:\, 82?%) % e%hﬁ)&géb&rédenfly, H, Ci.10
alkyl orY., BdloalkyNR’ C( ORd'" |, NR C(0)OR a' , S( ORb >,

R, (S T B O RO g W are

ahk@wémwimen@zms Eikyiyl enyl, O S, NRe, CO COO,

% 2. SONR e, or NReCONR f, wherein said
ydi 5! !
?‘gﬂ R lme . C2.6 al kenylenyl, C2-6 al kynylenyl are

erfcind E.f)tolgethal\m@l tlea daghton tatpimetid vﬁ}}chjheyzquﬁttagleﬁ g a mernbered
cycloalggl O&Ee%gocaf a}lwpé*roiﬁp le@lll g?ph(%ﬁﬂy sm)l(tﬁ@g Pgﬂ{:g 2 al kyl am no
I d’tdé pthl@ngdtlya;r with Q@n:arbon:ato@ teyWikigh &9y pre atgched form a 3-14 membered

cycloal e RYL S0 (Lalklypﬁ'ro%l@lvhl\éﬂ}/s og’ﬂ%ﬁ{(ail?' Anéitute@ ¥ ROAI Kyl

teroar rocycl wherein said C|-6
abrlﬁflaechy togd@iRer @vith [theeraspior plpi, to @Nh él}eﬁ;amttéwﬁqi form a 3-14 membered

cycloal%%]t or ?1 10a1]§f? gl%[l]? %igh 150{?’:12%21? (E)l?ﬁbrirtgteg @%r] is
Gh, thﬁndzR fokesixey witltithe datbion atoRdR yhich ey gre a@ich&d form a3-14

membere(i( é@c%%‘l%r Réter%"lc?alkyl 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 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 R™;

or R* and R’ together form a Cy.; 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 Cy.; alkylene bridge which is optionally substituted by R';

or R® and R’ together form a Cy.; alkylene bridge which is optionally substituted by RY;

or R® and RY together form a Cy.; alkylene bridge which is optionally substituted by R';

or R’ and R'° together form a Cy.; alkylene bridge which is optionally substituted by R™.
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di al kylam no; Y, Y and Y" are each, independently,
absent, G -6 al kylenyl, C2.6 al kenylenyl, C2-6

wa@bdogoyizeayl , O, S, NRe, CO COO CONR e, SO BCRUS2005/022307
SONRe, or NReCONR f, whereili said G -6 al kylenyl, C2-6
al kenyl enyl, C2-6 al kynyl enyl are each optionally
Sﬂbﬁlriohyﬁle&s Ythd pregen©spedifibaion, subdtituchil .of cathpoands, of @ idvention are

d1sclosz<§l L‘lggrlolg}%é}r/ ‘21 r%rgngegog é%wem?ﬁﬁ]é ﬂlétﬁl&%ﬁ{}}agth%véﬁtg%l 15&116%@21&1oand every
individ¥Psub&drhbirfakion af #he¥embéss of sivhl g@(ﬁipk @Kcyran@‘sn [For exathple, the term “Ci6

alkyl” %lzs_lé%clgcgbg Hy?n%e% p&v{ééz&f%ﬁc&ﬁ me%%lt %t&% EZ ?lg%lab :?lf(%l Cs alkyl, and

6a1kyh|eterocycl oal kyl, wherein said G -6 al kyI -
i< .0al

al kepy , :
IR %"bi‘”&&%t i f"r i osribed
in the conkeat 6f sefirat® exﬂbdﬂﬁhent@ﬂmﬁal@l Héqm(yvhded(iﬁccﬁnlﬁildﬁymyi 3 si@le gmbodiment.

Conveﬁgllyg?%@& |f€61§1r %ycff tﬁ ¢l O%J kyI het %&é%re@)b)dﬁscﬁi})eddno?ﬁﬁomext of a
single 6tfﬂodngélﬁ}) dalRalso BO@rG\hﬂéchﬁpz’ﬁ\'Igl@)ég\IﬁcaRﬂ sulﬂhERlEduchﬂﬁ(lﬂ)OR d,
EX LA SELIRE W (e -

atoms O;Dhlrﬁb’létbllwhefd)thmmmBerldf rirgrtbamiegl aoys lioal Kok egample, piperidinyl is an

examplie ofga gp%glg (5 ¥<=.|‘.te_:r %g le}ng 8Ht2| 24 %&'M% ro-%%hﬂ?&lgﬁe 1g aﬁ) ¥xample of

I'n twwo
alO-n&hibaeheybldaﬂcylgueulsane atomoptionally forma 3-14

ngg’%g‘%l of gltfgtgrﬂk ts&?sggltegletoﬁ r‘s%géﬁtlﬂal ’k}é{we%gxg;ocg %fer%ﬁ% replacing of a
hydrogeheftogi with \{‘uéﬁbs{’ﬂﬂ&xt IoﬁheotlhhleH i3 bmaiﬂpley\hle‘ﬁ‘ésubsn‘chd Pperidin-Zyl” refers

to rep engﬁg et%ge aér‘% frgfggﬁ ﬁFno é \y:/)vepn%(ﬁ thl—? Eoe%&gr%gfiﬂ?&ué_ﬁt such as,

forexﬁﬂplﬁah@l oal kyl, C2-6 aI kenyl CZ 6 al kynyl , aryl,

Céi% o k(%eéll’l Q@efe{eer 04 is meapﬁto%fg Ca'g%ﬁ]}eﬁé’dl h dm%%g%group which is

haI oa
straightlchaimad or beanghed. Eymmhlky;dlgrodpeuramda methyb(Me), ethyl (Et), propyl (e.g., n-

ter I h :
sors S ESSBUEHBEPEI 5 A SGELSHRE o o, iy, v
neopehtyl) Grd tlwﬁka.oAn lakiygroWp dan abﬂtgah from 1 t6 abrait 3@ Ifioy 2 toabepit 20, from 1 to
about ﬁ@yfjg%% cyc? hei&% alr %labmn %t ﬁ{,lﬁ&}rt}{ @clulé X,l or ﬁ%}ﬁcf 9)%5&‘['3 &fbon atoms.

The term “alkylenyl” or “alkylene bridge” refers to a divalent alkyl linking or bridging group.

As used herein, “alkenyl” refers to an alkyl group having one or more double carbon-carbon
bonds. Example alkenyl groups include ethenyl, propenyl, and the like. The term “alkenylenyl” refers
to a divalent linking alkenyl group.

As used herein, “alkynyl” refers to an alkyl group having one or more triple carbon-carbon
bonds. Example alkynyl groups include ethynyl, propynyl, and the like. The term “alkynylenyl”
refers to a divalent linking alkynyl group.

As used herein, “haloalky]” refers to an alkyl group having one or more halogen substituents.
Example haloalkyl groups include CF;, C,Fs, CHF,, CCls, CHCl, C;Cls, and the like.

As used herein, “aryl” refers to monocyclic or polycyclic (e.g., having 2, 3 or 4 fused rings)
aromatic hydrocarbons such as, for example, phenyl, naphthyl, anthracenyl, phenanthrenyl, indanyl,
indenyl, and the like. In some embodiments, aryl groups have from 6 to about 20 carbon atoms.

As used herein, “cycloalky]” refers to non-aromatic cyclic hydrocarbons including cyclized
alkyl, alkenyl, and alkynyl groups. Cycloalkyl groups can include mono- or polycyclic (e.g., having 2,

3 or 4 fused rings) ring systems as well as spiro ring systems. Ring-forming carbon atoms of a
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Ro and Rb are each, independently, H G -6 alkyl, C-6

hal oal kyl , C2 al kenyl, C2 al kynyl, aryl, cycl oal kyl,
whedosnoree/| , het erocycl oal kyl, aryl al kyl, PCT/US2005/022307

het eroaryl al kyl, cycl oal kylial kyl or

het erocycl oal kyl al kyl, wherein said C -6 alkyl, G -6

cycloalk@! 83hKydn, beCoptibnadly Kﬂ%ﬁiuted@?-oﬁo of Kol Exanipld cycloalkyl groups include
cyc| oal kyl , heteroar terocyc alkyl a %
cyclopspyhy 6&:{1%“5] ,kwyclogcip{:yl 0 aﬁyawleéylkyf:ycbﬁ%epty tyc op%nteny cyclohexenyl,
cyclohB@debhﬂ?)é?dl&ﬁbiﬁﬁieﬂ}lk)ibrbblﬁylp mbﬂpﬁ@alﬂoycaﬁybsadammﬁﬁd aid tHe like. Also
hal o

1ncludffla1n(§ q Qe%n‘lltloaﬁpycl%ﬁﬂvﬁgre mletle%{?fitel}aagpglﬂ or more a%matlcormg(ss fused (i.e.,
havind @ b&idaa leyialbok With) Gyhb opdidaiidyl fifig, et aamplyptbeﬁad kiythjenfaderivatives of

and Rd are eac i .ndependently, H C -10 alkyl, C-6
Pentalﬁaﬂ"’B*ﬁP%@F’fan@?pgihﬁlhg% nyl, C2-6 al kynyl, aryl,
E@S Gfsélﬁhéflbml ﬁh&dr@ﬁjllkllgl“oulph edf@r o cancaromhticy heteradyylealiakink , at least one
eteroar a : oal kyl al kyl or . .
heteropiGigh Gy UT G YA SR S 21 DRI Hefrspey! grapgs inclpe onocyslic
and pcfl;’t’dy@l&i Gé}g , haidg @, alokermyded riags) Gysadksy niptamples Wi heteroaryl groups include
withotﬁgllmétirag(gr{, %yréqyi,yﬁyrlmécb@?f d%'r neter oc%’a(z:%l?lalrrkaﬁnyl %}’1 (?l,lllllf(}iyl’ isoquinolyl,
thienyl) eltd2061yL; | thiakdiyll addojyl, pﬁryQpMamlﬁlL Ibymsﬁbﬁlt |bbm2toénbnw tHenzthiazolyl,

isoxazﬁ'&rll,ﬂirwaﬁ, qg?vﬁ]yil %Fr%(g&'[l,%r}?a %’!E‘t ep% 5h1ac{] azol?/ c%fnazogrl l()senzothlenyl

purm}mectaﬁfa@cﬂj‘lly baizklyiliazolw Clhdlﬂllnkly bndthe Hik e rIm tsymé embbdiinents rtheRheteroaryl

group i’f‘i g‘elﬂ eldtof ag)g)lﬁt]e%) c;,&rbon ‘iomsG :anda 1fncﬁ;1rther e o&imantlg $¥mHbSut 3 to about 20
carborhﬂtnﬁf dﬂymheahkqdhmgn@tlﬁ heiﬂ@a@hgkoﬁidcmtamséac hbout 14, 3 to about 7, or 5 to

6 rlng lﬁgyzr om ent néblg? Wﬁgﬂlmenésr we)f‘letﬁrot':ua/ %ré“r’lg/ Fasalctg )c‘/:l})dut E,ZI ﬁ% about 3, or 1
tthaebﬁmﬁcycloalkyl aryl al kyl heteroarylalkyl . .
Cl oa% Eéﬁﬁl K%ter%cyﬁge%gllr’ Ee r%ltg:%llog ak:(lg thte%Mggcrle‘él iﬁclﬁtﬁhg cyclized
alkyl, alkkwh,)ahd alipipll gronpd whaaonel or noycd okl ﬂngg—forminf’; carbon atoms is replaced by
oc¢ cl oa I ryl a [ 9ar | a I
o il GTLARk 8 Ry - 7S M ePSRreR ] # b B ogner o peppustic e
havm§ Pj,bistllot mbmfuwdtrimgdrbr l@vl,ng am—rmg, -hag d ~ring spBo aysheyrl (e gGhagng 8 to 20

rlng-f(hr&ng, %[%l%i) I%ie&)cgf o4l ?(f:ll %%{11? mcﬁt}ae nrono%/ycﬁ+ aﬁld polycyclic groups. Example
“heterh&}tc&:lalkyyc gﬂbabd(thluder nﬁcphahmb Rthotrmgélblmm’ methlmyh,e tgéfahydrofuranyl,

tetrah; mtﬁ%ﬁbﬁemglcﬁ@‘g c?l%ég{/ac{t}fer% g|t Ll;‘fge%?%c%&o@ a b%nZg %-dlogane piperidinyl,
pyrrolédgyh, |1Mm(hdﬂglnt | igpthiekzoli@iny], 0 pyrkaoliding, - Goxaadlslidyky| thiazolidinyl,
1m1da§%>%1d1nyfql anc{3 Y lhke %ng—foiamm n&’r{)cbn atoms and heteroatoms of a heterocycloalkyl group
can be optionally substituted by oxo or sulfido. Also included in the definition of heterocycloalkyl are
moieties that have one or more aromatic rings fused (i.e., having a bond in common with) to the
nonaromatic heterocyclic ring, for example phthalimidyl, naphthalimidyl, and benzo derivatives of
heterocycles such as indolene and isoindolene groups. In some embodiments, the heterocycloalkyl
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 heterocycloalkyl group contains 3 to about 14, 3 to about 7,
or 5 to 6 ring-forming atoms. In some embodiments, the heterocycloalkyl group has 1 to about 4, 1 to
about 3, or 1 to 2 heteroatoms. In some embodiments, the heterocycloalkyl group contains 0 to 3
double bonds. In some embodiments, the heterocycloalkyl group contains 0 to 2 triple bonds.

As used herein, “halo” or “halogen” includes fluoro, chloro, bromo, and iodo.
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aryl, heteroaryl, cycloal kyl, heterocycl oal kyl,
aryl al kyl, heteroaryl al kyl, cycl oal kyl al kyl or
whedenoye! oal kyl al kyl , wherein said C -10 al kp¢T/US20085022307
hal oal kyl, C2-6 al kenyl, Ca86 al kynyl, aryl,
heteroaryl, cycloal kyl, heterocycl oal kyl, arylal kyl,
hat axan htkial kadkoxyc)té:feﬁaﬂokaﬁl - klyjrl group Example alkoxy groups include

ot BB AL AT B S

hak agddkyie, “Iﬁro)ﬂkoxya’rryﬂexa ledc 3t ~,O—hzﬂbe&k}€b aropp., An example haloalkoxy group is
het eroaryl al kyl , cycl oal kyl or heterocycl oal kyl; or Re

and R together with the N atomto which they are

atak aﬁﬂd&ldreﬁpf‘diylaxy@(refer&o —(Earybr 7- nenbered

het er clo G -6 al kyl I,

h2f§$%§¥VP1%E§%%‘ rougg? (ﬁﬁa?oygcycloalﬁyly i

amyhladdmyiem hcf;rt;bﬁl@plbw’abfeysltq -QCclaallgy.cl oal kyl &zl kyl, or
ter cl

"o S A S geh? 8T RIELIR Gy e O 1

t Aamsdd; hekemn S‘@nyml@zm@férmml@l subbtgwted by srylUmsiftoptloaligaidy]” refers to

alkyl §i s(t%?f{;&cgaf!{lﬁ%{pﬁ? %%@ﬂeyﬂ\fy‘alﬁ‘&d“ﬁoﬁn? "1] hept - 2-y1 ;

ZMmtdalyieteyr;fa)imae(’yﬂeferﬂDMIget hyl nyl cycl ohexyl ; at | east

L L S R

Ré\s uR, heiaeh “Rillky [ BBinoRE:ferRbAn amdlolgldlplsgbsmmtetdImeQaﬂcggl groups.

t’ljée raor}(l)glz %Q(%s escr%lga/dﬁg?l%:geny sylﬁésitp é?eGé eﬁa('ﬁg%qé ot Bbr% rgéé}eocen’ters)
All stéredisonrees hl;dh-aﬁ -gparpiemedi am;ild,laswesmbs,t are dnterdled unless otherwise indicated.
comBUGE 8 G55 el YRR SETRIRLAS bl o s cn
isolatelrib oplicaiyit@ive @y racemia rfgrmsd%eth@tsemdlawyb prepare pr@q@tly ek [fgrms from
optlcaﬁ%g‘[a/e s1a; t {en% m rﬂ.llsg'dre %1(1»\;'}1 1n[h}~I z{rté ?uc'hv\'é %y}(esglu 1!)1{] oistgggfmf r‘mxtures or

’ “each optiona
by stegoipddctivadyatiesid. tMary, geQmeislp isgmens oBoleﬁust*YN Zovble besrida, apd iﬂ@ like can

also bg Hggsea? B%l?et compéllﬂdg d@s@ﬁ@éﬁtl‘iereﬁp gndhatlll']sﬁflfasl?e?o?é’%(aml[rparé QbRemplated in the

preserpym{emlcd)l QY andofrring @q)mgtth isbmers @i alpocroﬁpoutpy rqfdmpqunt invention are
descrlgé/c{ anﬁI %/lbe 1s%fat)e§%§ ?}ﬁtlxtud'fe YF§ (ﬂ%@fs 91r2as E%Jalea%}ﬁ iso ﬁg lﬁ)rms. S 5

'y "subst
Resolutlon of racemic mixtures of compounds can be carried out by any of numerous methods

OCFs.

known in the art. An example method includes fractional recrystallizaion using a “chiral resolving
acid” which is an optically active, salt-forming organic acid. Suitable resolving agents for fractional
recrystallization methods are, for example, optically active acids, such as the D and L forms of tartaric
acid, diacetyltartaric acid, dibenzoyltartaric acid, mandelic acid, malic acid, lactic acid or the various
optically active camphorsulfonic acids such as B-camphorsulfonic acid. Other resolving agents
suitable for fractional crystallization methods include stereoisomerically pure forms of a-
methylbenzylamine (e.g., S and R forms, or diastereomerically pure forms), 2-phenylglycinol,
norephedrine, ephedrine, N-methylephedrine, cyclohexylethylamine, 1,2-diaminocyclohexane, and
the like.

Resolution of racemic mixtures can also be carried out by elution on a column packed with an
optically active resolving agent (e.g., dinitrobenzoylphenylglycine). Suitable elution solvent
composition can be determined by one skilled in the art.

Compounds of the invention also include tautomeric forms, such as keto-enol tautomers.
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In sone enbodi nents, each -WX-Y-Z is, independently,

hal o, nitro, CN, G - al koxy, Cl.4 hal oal koxy, COOH,
W@e@p 26 4 al kyl, CONH Cl-4 al kyl, NHC( O Cl- 4rei/kg10p5/022307

Cl1-6 al kyl, aryl, heteroaryb, cycloa:kyl

het er ocycl oal kyl aryl oxy, heteroaryl oxy,

% | i eyIBYenH@t S @lse| Belndey |a1éx190tonm exfeitpms aicchrring in the

intermedias aﬂ ﬁl)éll coxﬂ;ﬁo)ﬁhds ﬁ%ﬁo?ésolﬂélﬂc!le th&s)é%ltdi’rﬂl Hﬁying the same atomic number but
?teroc oxy, et eroar

| k
s A S p A R A P - drtbrion.

S Tis phriaset Q)ﬂarblﬁcéﬁﬁ@algracwﬂfaglfhzél &n IWeH rh@remqg'ertegf goatrh)c;?e compounds,

materlag,C ?ﬂﬁ?cﬁwm é)? gigme o@rna, |wh1ogr ?q’e,o W}Amh theeraone yoif oseynd  medical

Judgerﬁgm,ls@ﬁdble)d’oﬂa@y in EntAdEWRK M6 Yish QA iU AXeings And Qﬁﬁals w1thout excessive
.ment each -WX-Y-Z is, independently, aryl
’“’X‘c‘@’u BBFefip¢ "é@fgbi/ regpgise. gk pihes peblem of sqmplicatien. cparEmapbyrate with a

reasonhlelt benefyysk raisbst ut i t ed by aryl, ] or het e:r Ioalr.\/l bstitut ed

' opti ona substitu
| S;LB% fggets%{i ?%P%oqqh gltﬁcg rn?cﬁ*a%lq Bh a?%;:@eu@gllyl aggepta }}/l)e salty off the compounds
descrﬂh:dllm&lnk OWuseG]heI‘bnﬁﬂ"bHdrmac@]mcﬁllﬁ ARk |salt lff%rs to derlvatfves of the

oo G i e el o bR o e

mmetyphets\yzilt fonadidatnples opM{alrxﬂéGeutlcﬁw Addb Y dalts &Hluﬁ@lb'upéﬂa not limited to,
pyrazi nyl tr|a2|ny

minr PGSR B B SR TS L St

such aSI_g:arlﬁ),xyhxr ac&ishaidCthe (e, ThE prhrBAdk@iesily Qc%;ﬂatf@éaﬁ@ bE@¥ ¥resent invention
q: wherein said G | Kyl aryl 1s

include hfe .CO vgm\{%}la]g%atf)%{; aTlgoork%e quateznagy, ammepprg salfy Qfgheapq@nt compound

forme@fer%mmbbaﬁkmlnon@duc Nﬂﬁgan@ cRa)rgéﬁ[c aoids: The ?H’a{ﬂlﬁaceutlcally aﬁceptable
oa

salts optﬂb rese N S’t Cs\{r tlhe e or ha(:f‘t eLOCﬁ/ . hlcﬁ ppptzygsm;basw or
It utEd W Hhosy. rihapargrt compoynd wrhi

acidic mm@tydbymt/&tloﬁfcheml\m -mi¢thods. G7eneﬂaﬁy sbRRE BAERY ér}égared by reacting
haloalkox

the ﬁe%?bdcf 6 og‘fw%heswpﬁnc@/ Wi R§tplc Wl@)agognt@f g;eka}aproprlate base
or amdl‘ijwS@Qc(r(ﬁi aﬁlo@hﬂ{g/ kolven€ior fa aﬁhiﬁtﬁlre of&llié/tlw,o E%Elt%ﬂ? 3loMa, ueous media like
oxy, eteroar

et B R Lokt S L bl v
in Rem@igtod saﬁhkzyiaqcez&fcy/] Scidnedse 1 niaey.) Ma&(ymibﬁﬁiuj@/dlompany, Easton, Pa., 1985, p.
1418 ch?S’ %l;*r? gé{j‘qu)armlc(zyegpccﬁ é‘?)g}?c)ég% Ed;ﬁzg‘;?ﬂra%of \ghl@b{sp@ﬁqg}ora}ted herein by

le&wngum$$BMmugd by one or nore halo, nitro, CN G-4
hal oalk het er oary

o el aRE Bk pegmes S OF sipfoudit aroareision As wsed
herein, ¢yrotirogd”kyfentoyany oovalatle bagiye baadk Whik Yelease the active parent drug when

administered to a mammalian subject. Prodrugs can be prepared by modifying functional groups

present in the compounds in such a way that the modifications are cleaved, either in routine
manipulation or in vivo, to the parent compounds. Prodrugs include compounds wherein hydroxyl,
amino, sulthydryl, or carboxyl groups are bonded to any group that, when administered to a
mammalian subject, cleaves to form a free hydroxyl, amino, sulfhydryl, or carboxyl group
respectively. Examples of prodrugs include, but are not limited to, acetate, formate and benzoate
derivatives of alcohol and amine functional groups in the compounds of the invention. Preparation
and use of prodrugs is discussed in T. Higuchi and V. Stella, "Pro-drugs as Novel Delivery Systems,"
Vol. 14 of the A.C.S. Symposium Series, and in Bioreversible Carriers in Drug Design, ed. Edward
B. Roche, American Pharmaceutical Association and Pergamon Press, 1987, both of which are hereby

incorporated by reference in their entirety.
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In sone enbodi nents, Q is cycloal kyl or
het erocycl oal kyl , each optionally substituted with 1,
wWQ@2008/012220r 5 OH, G -4 al koxy, NR COQ(Cl-4 al kp€¥/1S2005/022307

NR6CO(Ci -4 al kyl), NReSO2(@v-4 al kyl), aryl,

heteroaryl, -Oaryl, -Oheteroaryl, or -(C -4

al kyl)-OH. I n sone enbodinents, Qis cycloal kyl or
SnﬂwQeterocycloalkyl each substituted with at |east two
ythesiiy X Y -7, wherein two of said at |east two

- Whe %Ve%onﬁoulﬂls of tht pmedne thversion s lsiar:r@awtidm agripty of ways known to
T R
using nhamhthoqlxt asmarainh@ersladyslbadth@toe\d tdggthdr, with E'(ynth@l& IWthf)dS kl?ﬂWIZm the art of
synthehc ?rg?%% Ch§ ngsa lg{/”?i} a’gi%rbs%ér nca¥ gép?%l ;Jééﬁl byq ose sk1 leedalg ti:he:ta\1/~tvO

- Whe b’bmpﬁundé of thisementiont ean tefpremied fzm k@élé)t atajlgble starting materials

. r h

using %he fotl< wmg \ﬁé}eﬁa‘ff etlﬁ)td% %ﬁ@?%c\%@fe}ghﬁ vﬁ By g&g?tat@ggt%aet where tr%plcal or
preferrad 3>r<x4ssn®mhaoresd(l B et@pf@mylemabmwes,ghmﬁp n@ylﬂ rasipaof }}eac‘fants solvents,
pressuiselg %dj éré"%n?gn %%ﬁeg%roé;soggpgvoxyzqaﬁ(also %seep gﬁases rﬁ){d{eﬁvﬁ@gﬁed Optimum
reactioni condjtionGithay GrryAwigh the Rwlcmr-rdactaaﬂ’s @&Bd&‘tmyused}w—ﬁuc}l conditions can be

dererntpttins gty ¥ o R brop R vy &Y
cfb¢ patdsyds deweb@rlwm ca@é:lekgdmtomd 9¢0@s<1yng th étlleiﬂb’fagl? in@ﬁyd known in
the artC yl%lé gl r@% %cyduct%r BbE LAY oK l?%ecuw@&&)ﬁ' Head@isfeh as nuclear

ary et er oar}/ cyc
magnelie tresooape Ispaitisgbpy @rg/,l Byt PR indtarsdr %pre@swmpy, spectrophotometry (e.g.,

—v1§1¥%go&] lﬁyasso )§ yctrglrhe @rr 9? y&h&@tﬁ%{)ﬂ? ysu'cl? a@”n&ﬁ nll?elri*o}inance liquid

trtuted one “or koxy,
chrom@ogrph@TRI4)) kothin layer clgomptgephyar yl | het er oar yl,

Clsﬁ%pga %jy Ff co%t)ﬁ{d@ GYE LR8IV ¥llre' pr@t‘é&}o@%d d@ﬁ%@&ﬁ}ﬁr(}fl VatiYus chemical

cyc oxXY, het erocycl oal sone
groupse @Wen@fqr @rote@mrgamiybp@?yp@py pnd t@? @eplq:@g]@ 9f appropriate protecting groups

can becrw%iﬂg Q@ﬂaf&ﬁhed ycglle Qﬂﬂ&ﬁ ln’thecéff: |- @ReRLiktry b HHEENIng g%ps can be found,

tetra ronapht hal en-2-yl, edch optional ly
for exgmﬂg,tm ﬁmeg@{ emilt, qutectzze G@oup.azno@rggnzc onthesis, d. Egh:, Wiley & Sons, 1991,

whlch%)ﬁ{@or ?jhé‘fﬁ by refdice 1rf5‘its?én'&1%ty”e nber ed
het er group conpri sing at | east one
r iThy reraetpcms n@thepmcms ﬁfvpfélfbgdp hereinjcgn be cpariadeqyh By wifable solvents which
can bOSLANP SYEL QK ¥he OF OUR 1h ShO Rk i0PRdah¥ SHIRSLS. tsultfle solvents can be

substantially nonreactive with the starting materials (reactants), the intermediates, or products at the

temperatures at which the reactions are carried out, i.e., temperatures which can range from the
solvent's freezing temperature to the solvent's boiling temperature. A given reaction can be carried
out in one solvent or a mixture of more than one solvent. Depending on the particular reaction step,
suitable solvents for a particular reaction step can be selected.

The compounds of the invention can be prepared, for example, using the reaction pathways
and techniques as described below.

A series of piperidine-3-carboxamides of formula 4 are prepared by the method outlined in
Scheme 1. 1-(tert-Butoxycarbonyl)piperidine-3-carboxylic acid 1 is coupled to an amine RYQNH
(wherein Q can be cycloalky, heterocycloalky, arylalky, heteroarylalky or the like, and RY can be a
variety of substituents, such as H, (Cs; cycloalkyl)alkyl or the like), using coupling reagents such as
BOP to provide the desired product 2. The Boc protecting group of 2 is removed by TFA in

methylene chloride to afford the amino salt 3, which is directly coupled with a variety of acyl halides
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with 1, 2, 3, 4or 5-W-X-Y-Z. In sone
enbodi nents, Qis cycl ohexyl substituted at the
wd2pedizeeon with at |east one -W-X -Y' -Z'. | nPGDIB2005/022307

enbodi nents, Q is cyclohexygl substituted at the

4-position with at |east one OH |In sonme enbodi nents,
CyC(d)Cl, %hlS@orhﬁtes @?BC&D)’GQ @t sRfohg, chlorils @IS0 whelreﬁn €§D isen cyclic moiety

enbodi ment S éﬁ% %%%A £ OB al formula 4°
such 33 b B Fngl cpRPees Wi fprkita Yl T oot BNEr {pymula 47 can
be prebdﬁe&l@nﬁeaﬁﬁ@mé pi’pEﬁdlﬁe dekivatsre GwdhMHtorrksposdingisenybel CWC—O ora

N P LU R TR M Sre——

series Sﬂﬂiﬁasecb’fcgédérﬁlﬁbhﬁula RSqanFBé,prdﬁSr,ed RS trefitihg tRRBpipEBlineRibdivative 3 with p-

mtrophen&](%; rma ¢ @\d e%%rr]lg%&g pads N&og&% Qcﬁﬁgeddaa%(ag g%le% 3’ that is

subsedﬂEl&lyGé@)eGRwﬁlasuitﬁ(lQnﬁﬁe RgNHZE}O) NR Rd" , S(O2R "' ,
S(O2NR Rd" , ORb >, SRb' , G -10 al kyl, C1-10
hal oal kyl, C2.10 al kenyl, C2-10 al kynyl, aryl,
cycl oal kyl, heteroaryl, Mshemnetycl oal kyl, aryl al kyl,
heteroaryl @ kyl, cycl oal kyl al kyl or
,QR4,

het erocycl gal kyl al kyl . In sone enbodi nents,

R5, ; , 88, R9, are e >
indeMy H, o%@?ﬁﬁ’f ré'g’E‘c 0 hdl oal kyI TFA
some enodi nents, R3, R4, R5, R6, R/, RBN 'ﬁ‘\?‘l Cl
R11 areBesach H. In some @hBbdi ment s, RBBgcCMO vz
al kyl .11 n some enbodi ments: R4 and RS tggether with

the carbon atomto which they are attached forma 3-14

menbered cyddoal kyl or heterocyl oal kyl group gwhich is
opt i onal bstituted by Rl4 © _or R6 and R7 flogef her
vvlththecrb&h at om Eolwhk thNHey are arfayhedform a

3-14 ne R edR (L' = CO, C(0)O, or SOp) N i
|
R 1
Cy/L 4
HN=C=
p-NO,-Ph-OC(O)CI, QR )I'\I >
,-_PrzEtN I-PerEt
0 H Q
\ |
N RN
N R N
o) Py
Cy 4

A series of piperidine-3-carboxamides of formula 5 are prepared by the method outlined in
Scheme 2. Ethyl piperidine-3-carboxylate 6 is treated with (Boc),O to give Boc-protected compound
7. Compound 7 is then treated with LIHMDS, followed by alkylation with organo halides R’X (X is
halo, R® can be Ci.i alkyl, C, 19 alkenyl, C,.10 alkynyl, cycloalkyl, heterocycloalkyl, arylalkyl or the
like) to afford the coupling product 8. The ethyl ester of 8 is directly converted to the corresponding
amides 9. (wherein Q can be cycloalky, héterocycloalky, arylalky, heteroarylalky or the like, and RY
can be a variety of substituents, such as H, (C,.; cycloalkylalkyl or the like) The Boc group of
compound 9 is removed by TFA to afford the TFA salt 10, which can be coupled with a variety of
acyl halides CyC(O)Cl, chloroformates CyOC(O)C], or sulfonyl chlorides CySO,Cl wherein Cy is a
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cycl oal kyl or heterocyl oal kyl group which is
optionally substituted by R14 ; or R8 and R9 together
wowaok/0i32e6 car bon atomto which they are attachedr/isrons/ee2307
3-14 nmenbered cycl oal kyl or2heterocyl oal kyl group
which is optionally substituted by R14; or R10 and R11
cyclic OBt duel avvhdyhtd dfeord atebdesiredtconpling pdriucts S héysedaseof ureas of general

atfached form,a 3-14 nber.ed .. Or ..
comifSt SEUEESHD b TREHETe SUBRAEL Y by sppnpyg v
Cy(R®ByCROAr addorieépoadidg Raineagbbind chlatitd CyRENFC(ODG! mmt therptesence of a

base. %@%ﬁ%‘é{%&% segi%sg F}Jtr%\? %ggee(;;e{%fé{?gr}él?% g’_ %‘ﬁgg §R$£r%&i b; Hgagﬁ{g the piperidine
derivativet B edijich-andoldyinyy cidonofonhate hin i the ppiserwa adf] ase b sfoin (thee dctivated

by R14 ; R6 and R3 togeth L atomto
cartant i s 105 atp e L EY Wik Sl e HERE, 2

cycl oal kyl group or 3-7 Sewdher2ed fused

het erocycl gal kyl group which is optio

by R14; or ||R4 and RO together forma

br i dgmi)(}hoi/s\opti oBa)joy substi )

and 0 tloget her ferma—€&—3—at kyl eng bri dge whieh—+s—

optionalily substituted by R14 ; orNR3 and R7 togesher

forma G -3 al kyl ene bridge which Bscopfionally”

substitBted by R14; or R3 and RO together forma C 3

al kyl ene bridge which is optionally substituted by

R14; or R6 agnd R10 together formag G -3 al kyl ene

bri dge whifeHl i s optionally substgrijited by R14 or RO

and RLG"toget0ér™>f or nR¥QIH 3 Bri dge wWHiFéh i s

optionally substituted—by—TRi4 . Al vani ous pfaces in

the pres#nt specificatiMm, subdfituents of compounds

of the iBeentBon are disclosedBbd groups or in ranges.

It is specifically intended that the invention include

each and every individual subconbination of the

1y substituted
-3 al kyl ene

menber s of groups and ranges. For exanp&gp t he
term"GC - " Qs specifically intended Q
i ndi vi dudf I y[ di 8 ose et hﬁyaL Q{hyy ca alfkyl] o
al kyl , yl R"and Ca.'aldglc(o)a, oi SOfurt h R

appreci ated that certain features of the inlention,
which are, fortoclarity, described in theCgontext of
separ at e enbodi nents, n al so be provided in

conbi nation in a single exhBURMRNFC=0,

p-NO,-Ph-OC(0)Cl,

i-PryEtN !
R} H re$
(\ ITI/Q RQ’N\Cy e I\/j/U\'}rQ
L N RY
CFA\O—4<::>F—N02 cfA\NRg
10" Cy &

Primary amines of formula 11 can be prepared from an appropriate cyclic ketone 12 under a
variety of protocols one of which is shown in Scheme 3 (wherein R* is, e.g., H, halo, alkyl, haloalkyl,
cycloalkyl, aryl, heteroaryl, etc.; X is CHy, O, S, SO,, NH, N-alkyl, N-Boc, etc.; pis 1 or 2; and n is 1
or2).



Conversely, various features of the invention which

are, for brevity, described in the context of a single
weniwedizzeeit, can al so be provided separately oOPCT/ISBENY022307

sui tabl e subconbi nati on. Th& term "n-nmenbered" where n

Is an integer typically describes the nunber of

ring-formng atons i n a nichémye dhere t he nunber of

ring-formng atons is n. For exanple, piperidinyl is

an exanpl e menbe + r-ocycl oal k i ng,,and
1,2, 3, 4- té&ra _naphgﬁglgﬁgiis_an>e &52

10- menbeREd Ioalkyu) MUOH, 150 used h%r ) the term

"substituted” Br substltutlon is meant to réfer to

t he repl aci ng2of a hydrogen atomwith a subdlituent

ot her than H. For exanple, an "N-substituted

piAftembtiliely; 4rigaty aefnes 41 toan heirepprrdeinm dhe ppreopiatet elarhols 13 via
mesylatlgg{]’f}otlﬁv%eﬁll%vscg)% etrsqgn gff RE %géf%és 1V¥ ¢ QlTeacoﬂggboH&‘lgé Q%@e@ 15, which upon

5  reducthery@ldithe tiésired pmml’yahinyeb 11jias shm)anm &cbermeeéf &' , X ngnd p are as defined

nSdﬁatg)ated hydr ocar bon group which is straight-chained
! ranched. Exanpl e al kyl groups i ncl ude et hyl (M),

ethyl (Et), propyl (e.g., & and i sopropyl),

butyl (e.g., n-butyl, isobuty t-butyl), pentyl

(e.g., n-pentyl, isopentyl, neopentyl), and the |ike.

An al ky oup,can tain fra to about 2@&N,from 2
to ali §H0ﬁ+£@§2—aboukx , réﬁ&ﬁ toabout—%;
from 1 toSbout 6, Bts™m 1 to ab 4, or from1 to

about 3 g%rbon atons. The term/ @Ikylenyl or
"al kyl ene~bri dge" refers to a dival ent al kyl |inking

or bridging group. used herein, "alkenyl/ refers to
an al kyl group ha one or HQ&@V@ogble;gﬁg?ggNﬁarbon
2

bonds. Exampreratke Ngr olips 1 ncT ude e

propenyl, and the Tke. The term "al kenyl enyI" refers
to a divalent I i nkitgg al kenyl group. As usead herein,
"al kynyl" refers to an al kyl group having one or nore
triple carbon-carbon bonds. Exanple al kynyl groups

10 ' rSEJ:dﬁQQ?r %fn'iﬁémﬁf forﬁﬁl@ﬁ]ir&:)ﬁll be erégarEJ]ﬁoﬂlltifeereaEﬂbﬁ of e# prroprlate cyclic
"al kyn refers . to a dlvalept I nkin

n
amineqlo B oAkl alCRBIE TCLIONGTSEK i oory 7 B St Ith Sglhensh arv
heterd@fy® WR/ 118N bflle AR a@ShobRESIBMe 9 R, XURSikd 1§ Ate B defined in Scheme 3).

Scheme 5
O _/R1
NH, R1_{ NH
n H n
X / )p s Xo / )P
o NaCNBH; AcOH -
15 14 16

Carboxamides of formula 18 can be prepared as shown in Scheme 6 (X, R*, n and p are as
defined in Scheme 3; and R® is H or an amino protecting group) using BOP or any other suitable

coupling agent.

20
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Exanpl e hal oal kyl groups include CF3, C2F5, CHF2,
Cd 3, CHA2, A5, and the like. As used herein

wO anogloi22eef ers t o nonocyclic or polycyclic (e.PCT/US2005/022307
having 2, 3 or 4 fused rings) aromatic hydrocarbons
such as, for exanple, phenyl, naphthyl, anthracenyl,
phenant hrenyl, indanyl, irsdrewyd¢ and the like. In sone
enbodi nments, aryl groups have fron16 to about 20

atons. As used herein, "cycloalkyl" fers to

non- arjomati c cycI| dr ocar bo ncl udi ng cyqliz X
Rpa'N nd a i) -g-r—en%%g—sf | o éiﬂ ’ A RX
can inclfude non§ ol ycycl ifBr,N\Etg. , RRavi 3 or &

4 fused@ings) ring sgstens as well as spiro ri

syst emsl? Ri ng-form nkf carbon atons of acycl oal kyl 18

group can be optionally substituted by oxo or sulfido.

Exanpl e cycl oal kyl groups include cycl opropyl,

Cyﬁlhm’p atytes of:ﬁmhlﬁqomwarydlsgecooswy animgs/ of, formyudd Zih@ptby prepared according
to the 6%%@} gpoglg{ng{l] g%§¥1°'ﬂ('gfxlgﬁﬁlelbrgﬂﬁé QQC%X%%GQAY kan be falkyl cycloalkyl,
heteroeyd atkpl, iy, l&twbanh earylalkel, hﬁb@@t’ylaﬂwl urdehd like, Rznean be alkyl, haloalkyl,
cycloaﬁg{,l {f]cgga{ kﬁ[ga%lﬁ etc (ré]angb%:c Soé\ée il?o {ﬁglcglﬁrésgg‘ndﬁ&a%}zb 3%&'}&1 Wen to the
desiredprimap awirtet2)B Vuailytii'tgemayclh (faialldy,l requictivg anlilmtlomoénlpmwropﬂate aldehyde
RiengBRERaR R Gl B ¢ Rt BBy, sRE AR PEPRDC e ko) yieds
secondgrycangisesrof f@mukad0an aronatlc heterocycle haV|ng at

| east one heteroatomring nmenber such as sul fur

oxygen, or nitrogen. Heteroaryl groups include

nonocyclic and polycyclic (e.g., having 2, 3 or 4

fused rings) systens. Exanythemedf heteroaryl groups

i nclude without limtation, pyr|dyl pyrim di nyl,

pyrazi nyl ,Rpyridazinyl, triazinyl furyl qU|nonI

i soqui nol yj_, thienymhbhnidazolyl//LblazolylZHQndonI

pyrryl, sxazed yl ,—benzofuPyl, beéNizotNi enyl

benzt hi azol yl, isox@NFyl pyrazolyl trlaz%?§i

tetrazol yR21 indazolyl, 1,2,4 thla@ﬂazolyl

i sot hi azol yl, benzot hi enyl, purinyl, carbazolyl,

benzi m dazol yl, indolinyl, and the Iike. In sone

enbodi nents, thgrZheteroar has from,2 tg,about

20 carbon atonsf and in fﬁ%f%ﬂﬁﬁgnbodlnﬁnt gfr m about

3 to about 20pCarRen ate#s: . ouﬁe—enbod , the

heteroaryl group contains 3 toQabout 14,A3 t about 7,

or 5to 6 HngJormngau). I n sonme enbodi nents, the

het eroaryl group has 1 to abouyy 4, 1 to about 3, or 1

to 2 heteroato 20

Primary amines 24 and secondary amines 25 can be prepared according to the method
outlined in Scheme 8 (Riii and R" are, e.g., halo, alkyl, haloalkyl, OH, alkoxy, aryl, heteroaryl, etc.).
Reaction of a substituted indole 26 with an Fmoc protected amino acid chloride 27 (wherein R" is,
e.g., H, halo, alkyl, haloalkyl, OH, alkoxy, aryl, heteroaryl, etc.) provides 28, following cleavage of
the Fmoc group with piperidine in DMF. Reduction of the carbonyl group of 28 with NaBH, gives 24
which upon treatment with the appropriate aldehyde R!CHO (wherein R' can be H, Cy.j0 alkyl, Ca.10
alkenyl, aryl, heteroaryl, arylalkyl or the like) under reductive amination conditions provides 25.
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15

As used herein, "heterocycloal kyl" refers to

non-aromati c heterocycles including cyclized al kyl,
wa@bdoenyizze and al kynyl groups where one or nor ePOl/Us1005/022307

ring-formng carbon atons 28 repl aced by a heteroatom

such as an O, N, or S atom Heterocycloal kyl groups

can be nono- or polycyclicschemg8, having 2, 3, 4 or

nore fused rings or having a 2-ring, 3-ring, 4-ring

spiro system (e.g., having 8 to 20 ring- forwnngRW NH>

atons)). Fbterocycloalkyl groups i ncl ude nDnocycI

andR'l ol ycyclic groupsrYExanpl e ' "het erocycl oal kyl "

gro ;;;;E?§$ phoFlno t hi dnBHRADBI i no, R\\\\
pi parazipyl / tet quaeyl t hi
2, 3- drdbenzof u 3- benZoBIPGUAIE  pen .

1, i‘dloxan plperl |ny pyrrol Eyl R
|soxazolialnyl |soth#fzolld|nyl, pyrazolidinyl,

oxazol i d t hi azol47i nyl, inidazolidinyl, and £fe
i ke. Ring-form ng carbon atons and heteroatons of a
het erocycl oal kyl group can be optionally substit ed
by oxo or sulfido. Akﬁo NHéIuded in the defiRY,
het er ocycl oal kyl are " re
ar omefihgpy,i ngs fuged (|. i

W t—ha—t—e—t—h&nonﬁr ORE
exanpl e phthaI|n1E
derivatives of he . es Sh@khatisni ndo
I soi ndol ene grougs. | n sbne enbodi nents, e H
het erocycl oal kyl group_has from1 to about 20 carbon
atonms, and in further &kbodinents from about 32fo
about 20 carbon atoms. In some enbodi nents, the

Alserice bpiperidingt ksarbayrmides ofdprmaiaRd 2z prepasasditthe metbesl qufined in
Schen?etzpo 1P Ié%rlcﬁﬁe R zﬁrlgo mide8 1sfc(3{11m:cﬂg aa:tofﬁﬂgund IhQVlﬁQfﬁ@ formula of ArX

et erocycloal kyl group has to about
(wherejn X qap b plravinggrowp such puhalo, fed whesein digan berp C%lrﬁéﬂmety such as aryl or

a 0 sHchte a
hetero dou%ﬁpg%jgﬁ ggp(ﬁl hfglﬁigtﬁﬁ%@i)}péﬁelﬁyh £ s‘aﬁﬂbl&%hﬁﬁeﬁlﬁs QehtaQ alkyl,

sonme enbodi nent s,
alkoxhertthe Wee)sheheds R)wm@p@epﬁ Borreliepsueh %Scshnzethsfl splfaxids dnhg presence of 2
base s@ﬁ éﬁg‘pbﬁ&@;ﬁ@é t'a’affoﬁaal Bmp&fnd hﬁa’rxﬁﬁ’lﬁ RY, Aﬁ&h&%@ tfhla B&pBng reaction is

oro, brono, and iodo.As used herein, "al
condugted gpdsr palladiym cgialyred qongjrienspsuciEssinivas &FW}Pnﬁr oups
i ncl ude met hoxy, et hoxy, §:opoxy (e.g., n-propoxy and
i sopropoxy), t-butoxy, andhemedike. As used here,
"hal oal koxy" refers to an -0-hal oal kyl group. A,

exaaneRh | oal koxy group is OCF3. As used her & aQ
raryl . I(Ie@ s 10 g @uptnat (\Jl/’H\N/

RN or Pd(OAC),, 2-(Ph-Ph)(t-Bu)oP, N

tBuONa* |
10 Ar 29

R1

Wt haRiedunddiyvk,

Ir=z

Methods

Compounds of the invention can modulate activity of 11BHSD1 and/or MR. The term
“modulate” is meant to refer to an ability to increase or decrease activity of an enzyme or receptor.
Accordingly, compounds of the invention can be used in methods of modulating 11BHSD1 and/or
MR by contacting the enzyme or receptor with any one or more of the compounds or compositions
described herein. In some embodiments, compounds of the present invention can act as inhibitors of

11BHSD1 and/or MR. In further embodiments, the compounds of the invention can be used to
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As used herein, "heteroaryloxy" refers to
-O heteroaryl. As used herein, "cycloal kyl oxy" refers
wo 0006 29€ | oal kyl . As used herein, PCT/US2005/022307
"het er ocycl oal kyI oxy" refers to -0-heterocycl oal kyl.
As used herein, "arylalkyl" refers to al kyl
modul§tél Raivity Wt ‘BI?B}IBDlader}or aed in' ﬁ]}lﬁﬂlﬁ)iﬂhd&l)&h abddydf madafacioms of the enzyme or

al kyl substitut ed by cyclo aryl al kyl
rceptq o e P gL o s R el L (o
Nfl‘ﬁ’e préﬁanﬂﬁne&tlbﬁ h@thes pro %Uks)/ﬂnétﬂéda Q)f inhafigdgSthe @oerséoil df@ortisone to
substituted by an

. gr. . d h ' .
P e A R —
of cortis¥Pis felitled O RUNSn pa{Fh 8y ¢ IHEMNGEvitle MéthaR @f hesisatifly €oRersion rates
be asymetric (e %aw n

. one
of cortijopp &b e@Htokaad VicRVEIS 18y W & %J €0 EesyEng feypl o Fertigone and
cortlso@ﬂlgzeﬁg t@,%ﬁ&[t%gmwméar efl nLended unl ess ot herwi se
i ndi cat e ounds of the pres i nventi on that,
A AT e ke S P
contac'tlﬁéﬂ[h@tceﬁl with aOfdkrdpedld of tAE inv¥RioRr MEBE@NIfandadurlig. indWih BadBivity are
how to prepare optically active forns from
rou““?)ﬁtﬂ?e@é‘l |y active starting materials are known in the

alThe prodéalin Aty fukt8&Prottided ﬂleﬂhf)dsf c&theaﬁng diexdesfiseseiadéd wish activity or
stereosel ective synt hesjs. geone

eXPreS@P@flil%lsdm@bRPIH@hEﬂt@l%mefeéﬁﬁﬁstoﬁe"fl RSB uR gpen individua

(e.g., Ml@[ﬁm adnﬂnlt:»tgﬁngc@rmé)iﬂﬁgﬁluﬁi% asddrg dudhafeainibnt @ﬂféra@bdtlcally effective
such” stabl e isonmers are contenplated jn the presen

amourit oy dpsei & campounchal the PrRECYBIFREM € ¢ BRRrEUY | Egapositon thercof.
Examﬂ@ ARAYAASN Rlrbd SnyHiRaRNHisdrildf @R bdrARioA iRt BeGEtyaR dndidétly linked to
be isolated as a m xture of isoners or as
eXPressr@p ar activity oF brspnme GripgsPoRe 48| LEBHYR1-a10¢iaed fisgase can also include
any dm:aéé Wi B8P br E&fgﬁf&gr{gﬁ caiiBe ?ev&ﬁécf L Rdlihbd, Ry ARY lﬁlfmodulatlng the
ungérous net nown in the arf. An exanple netho
enZYmeragtm‘d’est MRcaspasinidd 41@99@3)0% alse inchide A dipgase, disordpy ‘?raﬂondmon that
d b $h tihCRbdpYor a6t vity @ binding to th t
can b s%?\%!ﬂ%ég %Gggﬂa{gr gag‘r%l %H ggl 8 alElmg]l%ttab l e p\lgoersol \}t}(/na lgglgﬁttos ° TeeepIer
of endpgsmodiyligandsonal recrystal lizati on methods are, for
e)ﬁglm)lg% ?ﬁ’ [31—?5%1' AR édvglséagés ARelu®UGHRsBS diddBred Afsd-intolerance,
of tartaric aci lacetyltartari’¢ acid,
insuling |rd:$estancyIItyaerglacqrma,am{pdrtemramdmmedlpabmm cAglifive Heptaggment, dementia,
i 5 ey M8 0SB i P s o
113HSD hawsodigsb |diseasgs dgmurtes metabolic syndrome type 2 diabetes, androgen excess

(hirsutism, menstrual irregularity, hyperandrogenism) and polycystic ovary syndrome (PCOS).

The present invention further provides methods of modulating MR activity by contacting the
MR with a compound of the invention, pharmaceutically acceptable salt, prodrug, or composition
thereof. In some embodiments, the modulation can be inhibition. In further embodiments, methods of
inhibiting aldosterone binding to the MR (optionally in a cell) are provided. Methods of measuring
MR activity and measuring inhibition of aldosterone binding are routine in the art.

The present invention further provides methods of treating a disease associated with activity
or expression of the MR. Examples of diseases associated with activity or expression of the MR
include, but are not limited to hypertension, as well as cardiovascular, renal, and inflammatory
pathologies such as heart failure, atherosclerosis, arteriosclerosis, coronary artery disease, thrombosis,
angina, peripheral vascular disease, vascular wall damage, stroke, dyslipidemia,

hyperlipoproteinaemia, ~diabetic ~ dyslipidemia, mixed dyslipidemia, hypercholesterolemia,
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suitable for fractional crystallization nmethods
i ncl ude stereoisonerically pure fornms of a-
woreakhpi2ecnzyl amine (e.g., S and R forns, or PCT/US2005/022307
di astereonerically pure forms), 2-phenylglycinol,
nor ephedri ne, ephedrine, N nethyl ephedrine,
hypertriglycarivenia endihosenassrejatet], Withd tyaeril nbabgteh, dlirexa diabetesn dbgshiy metabolic

. e : . ) o
oL 0 B ARSI B B CaB 0
optsiused heyeim dhei toren Foelbis wican taipdartto ¢ ee_lbt_hgt is in vitro, ex vivo or in vivo. In
Py ' . > : . ¢
e SRR B GI I A6 v
mamgglt In sOmepoberinents, an ievifaicadlean bea edlisio ajcelb¢uliges. In some embodiments,

an in %i%{e‘ﬁr{?{l Ee(flcljgvﬂn%gg ﬁ%g&gﬁk@ﬁgﬁ% OnfahRlal. In some embodiment , &Iée cell is an

S
_ Oners. i'nvention can also inclu
adipogyttd, a parnstesiieesllof heprioese, dewrom, of pril domptisieg thaexer nedi at es

0 rASdeMCﬁ&IE %Q%d%ontécﬁg%ﬁ%ré ;cd t@ﬁ itarlﬁ%ﬁg;tgé%%r 8¢ iRfBated moieties in an

havi ng the 'same atom c ferent mass '
in vifrpuspsems or Eofn eixanpitan. iFoptagede, dfokigatingythe 11EISDdeenzyme with a

Lt . .de i ; " i .
compdinlt b HIE LS ACHY Bdch 80 TR RBEn cHIBLARSIH, bER! Hvention to an
individwilrpo patitsf, snelt & 2 &lusgn, hovipg Si BHSIDS ,as avedl @1 f@oxagple, introducing a

for which.are, within tpe.scog) f sound, nedi cal . .
compquip OF HERen G iteA Bl op@ibini s CEllNAL o PULLfEd, Piepation containing the
11pHSDE6igmeof human bei ngs and ani mals wi thout excessive

bt ein b ETiGR 6 Hnb S RaT B engeaty. efes toany animal
includir%aﬁa@lﬁﬁlbls,eplb&%fﬁli inice) ks, R)ﬂfeiir lﬁ)deﬂiblerablﬁ@,glﬁdgfs, i:dl”ﬁé{ &Wﬁr{cepﬂaﬁtle, sheep,

al so. i ncl udes ceutically acceptable salts of the
horseq B IR P REHO NGRS, AY coq hor i n

" pharsedhaeih, @ bhrysedtieepeaithly sffdctice’ ani@ihersfetsdto the amount of active

deri vatives of .the djsclose onpaunds erejn the . .
compyi R et it S P OBFIGAL o G o BPaEt gt is being
sough@Gh @ tissue, B3§gem, Mninedl yindividudl Or Bd@hdn Byod le3eafckapdt@mariin, medical doctor

thFh%nace t.ihcalll% accept abl g Sgolllt s.include, but are not
or othgr Glinielag, Which inelpdes gpe grmasy gt PUS¥INE salts of basic

r €5) pleesitingi e disasimforesxampleKpkventifig @rdipase Ceadltios odfdisorder in an
. ..acidic residues such _as,carboxyl.i c i ds; dth .
indivifia $hS B TR MBSO Ao U ot v s BFyet experience or
displap rtes @athology en tsyaptommology exftthe dseanw gndd-lniging reeimples ae preventing

salts or the guaterpary a nium salts aof the parent .
metabgfit s Bimer BPREIobPou A TS T e SEe oy e, e 2
diabetes, andrggeniekceac (hitsutisthh@enpirasl imemiskitys Aypeyandoga@iiinglahe polycystic ovary
syndrome (PCOS);

(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)
such as inhibiting the development of metabolic syndrome, hypertension, obesity, insulin resistance,
hyperglycemia, hyperlipidemia, type 2 diabetes, androgen excess (hirsutism, menstrual irregularity,
hyperandrogenism) or polycystic ovary syndrome (PCOS), stabilizing viral load in the case of a viral
infection; and

(3) ameliorating the disease; for example, ameliorating 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., reversing the pathology and/or symptomatology) such as decreasing the
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salts of the present invention can be synthesized from
t he parent conpound which contains a basic or acidic
woreioeny22bey conventi onal chem cal net hods. Genepel/U§2005/022307
such salts can be prepared2®y reacting the free acid
or base fornms of these conpounds with a stoichionetric
severiynmiin tnetabolidﬂ esyadpme p hygerendiers e oasity c iimbulim  igsistenceorhyperglycemia,
sgl v or m e . . .
hyperlgande%{l A | 8&3 ngn a% gl;ésgeﬁs aﬁcgogan %tgé‘é'é R{rsuttlg'? hy ?astt:rél%lat 1él:egular1ty,
hyperaelﬁhngcm*m) ar@qmi}mm olvary syndaome¢ RGQY)) dreloweningpviesd toad anithe case of a
Vﬂﬂié% - of suitable salts are found in Rem ngton's
armaceut i cal Sci ences, 17th ed., Mack Publishing
Conpany, Easton, Pa., 1985, p. 1418 and Journal of
TBGE) 2 (1977), each of which is
thwg%%gr ord%mg&£e§@&§9 g ?@rence inits entirety. The
p Nésaemnpil(m@m pf@nnaablgmals,rthé erapoungds of F grglsﬂa)l‘ Catlrbe administered in the
K I%a% ErYEkH kn
g N L
the phatmmcaticaleet, arakaanbe edmigisigred by adhaiiety of routed, depenémg upon whether local
Sar&Pd RGP AR GflinR¥at be topical
or sy Rk ont Nt o B0 M P R0 P PR Rbaion iy be topia
(includling oplghalmiowenyl to myeousteenthyaties inshudingrintranesal, odaéla%leand rectal delivery),
h QL [ v t
pulmo%hrﬁi ﬁt "o nﬁﬂﬂa't 5]1{9 off %r o%\%'tl@ﬁ of owgeﬂs Tor éeY(%ols ﬁlcfuhﬁ'lg by nebulizer;

ound e conpounds wher &i n
mtratrnc;lmlomnasanpm@ermslmnﬂmwrmalb ocwary Bk 1 pagenseipls Metheds for ocular
dehveﬁggﬁe clufle cal ﬁéafﬁﬁlsfrﬁﬁh (e)y@&% Qdmb@&?&n%ﬁ%‘ij ﬂeﬁo@hlar or intravitreal

Ian subj e eaves to forma fre r ox
injectigpri ero introdhating chyy bballaop eathelssxgr| opfrtealipicr isgrisc ﬁlrrgléqlé' placed in the
conjuiXid4IP &S ?zgrerﬁérgld B Sid G ARetu ¥t 1 BaFenB bRl tRbcutaneous,
acetate, formate and benzoate derivatives of al cohol
intrapegieneahi ore ifttamusqubsn ainieghioupy iinfusions  eonipiFRRiLofe.&; hdntrathecal or
intrave &M L 1m§:>t‘r'a%91‘§l r]?@ltehtgﬁl Qtﬁqmgt?ﬁloﬁfcarpﬁqu KikGSrnd SF a single bolus dose, or
I scusse T. guchi and V. l'a, "Pro-drugs as
may bRlofpré¢xamelc; b}eﬁt any@pg p@fusmxy@pmp f@a@facqlwéal Aompasitions and formulations
for to@ﬁpagﬁﬁﬂiﬁia§§l{ hl%? mcﬁf&g tﬂaﬁkd@nﬁi ﬁé/t@l{e§| (mlt%eﬁ@rl()ﬁ(ﬁ{s Scrbaﬂns gels, drops,
I gn, B. Roche, Anerican
suppoprpanemerem h@ads aAé@@waea& iComventigngbEhaymAsHtiE eastors, pggppus, powder or
oily bmé BhiQfen B bt 1SS mrb%%cesgag%memb@d by reference in
heir entirety. Synthesis The novel conmpounds of the
prTélsse Hventigpe#sd neludesn phasmprentical cagmpesitiony gyhichy gongin,yggythe active
lngreci‘fé?l@vﬂ?le P nRRE oSk l:(lm%i)uh(ﬁ: IR AWéntiBh aPEWEaR cEmBiHAol SAihSone or more

he conpounds of resent invention can_ be
har i table carrlers n making the compositions of the invention, the active
P m§ i gasep g

ingredient is typically mixed with an excipient, diluted by an excipient or enclosed within such a
carrier in the form of, for example, a capsule, sachet, paper, or other container. When the excipient
serves as a diluent, it can be a solid, semi-solid, or liquid material, which 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
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usi ng the nmethods as hereinafter described bel ow,
together with synthetic nethods known in the art of
W@ wbloe2e€ organi ¢ chemi stry or variati ons theP€DUSAESS/022307
appreci ated by those skille®l in the art. The conpounds
of this invention can be prepared fromreadily
substaatialyl \&hél&soﬁiib&r; tthenghrtiodd eivd adrsbmaxijusg:dt tyemiltidd wapmgide a substantially

nd ro 06 Siest wi |l be appreciated
“mfor?h@?%%l@ t??/g’"g'é L rag?‘grzlrséng process conditions
(iSome exatrqﬁeﬁ ofcnmtilﬂma:e:ﬂ}ﬂénw melpdet factes, demdose, suxtrosessodﬁtol mannitol,
react ants, ent h
starch% g acaglﬁldl (tayc&ﬁgsglgﬁ{ahea? Suglgl‘?lateséegr %ac it S’S o{a e?’ C%Elu%r silicate,

Eess ¢ %0 u rw
mlcros’yﬁalhmh cdl]utosmmiywmalpyrroirdon@ relitlosenwatam pympr z;ndvmetthyltch&ﬂose The
rticula agt ant s _or,solvent us
rormufl P RUide R0, 3B OB ANE Bber B8 8 it Wi gt and

mineridyoily wmihm@empi amulszﬁtngcand mspménig pgemts; herpnpagests esh as methyl- and
propyﬁnaérogbp nzoat esr sevg%t(eﬁl%gﬁge%tsn?rﬁl f{a%rfn% a%gncté) rﬂjlé n&TgogltlgﬁyOé the invention
can bd Cormaliedno asm) revido miitlo sesthilpg os pelayqdagb@pmé thmh@ mgredlent after
admlnisﬁ%p onat§ g%)l'f)% eh?[)}ég%@ng Iﬁ%@roge%&%pﬂ{o% it Hl%ca}tr oscopy (e.g.,

0SCOpYy, spectrophotonetry
( &hg.comphsiticing ickr &3 r‘for(nrulatr:lglsxs asydtcdasageeforny, eagh dpsage containing from

about CSI'V qgé g%y%eﬁg%@jlgsabl&%tgl% i %f)cfu?r_% Gf J[he qgljl\% 1ﬁ%}edlent The term

chr o orra 0g
"unit Gbsegmdbaw' oa;fensﬁo plmmolluwsratamﬂs mw@dbiﬁeasmhéarp rioiag‘tﬁtfmohuman subjects

and O&glsmglr% Bt a%fl uﬁf@ c dr(taﬁé%% g%éde&ngl%(f: ﬁl!ldmtgﬁ/o 1ve Jﬂ&eﬂﬁ% culated to

Ion an t'ection ect Ion O
produeﬁpt}hﬂ dqzsrra@@erapnuot effect, iyasgrcitips wiha sm@bh@hmﬂayeutical excipient.

o8ISR 05, RN 0 18 B T8 SORBERREN sbinsre

I'ng groups can
in a Ehageaveyticelly affectw@ramowt Itvxeﬂl@eoulplgrstqoddlgmvpz; that the amount of the

comp@ﬁgtagtﬁé?ﬂ d tergﬁI W111 uh egﬂeﬁ%lﬁled i'r?g hys‘M‘e{nS: Qccbﬁhng the relevant
o 1hd

I ncor pora B erEhe o] By 7 PaysEh
circumstanets, delidol thd eoqsirtmoés besrededs d¢lel Pweenhronteiof admmlmtlon the actual

comp&ﬁ]ldraﬂdﬁlﬂlésqﬁgd ik §glé| @‘Eiﬁr fuﬁf)l]rf]:éi)% LeSof UM ?w@gla I%(e:ﬁt,eﬁg 'sé\%rlty of the

y ‘one e art o
Patlerﬁymﬂmmssand‘im h@bl e solvents can be substantially

nq;r&; ?1%? ég d]mac% é)'ogﬁor%ts@crh S %le‘@a{h% tphiﬂl‘l?al QEt%%%%e%} is mixed with

or products at enmper atur es
a phamcgﬁlcalh@(crpgeattq fmtg sagodid praferimatition composgion containing a homogeneous

mixtu e&ﬁﬁ% B(ang%f i’M‘é g?égerﬁ ﬁ{\]/el{tgﬂ g@hér{ Igfg}rﬁt%eto ﬁfgge\/ﬁ%mﬁlatlon compositions

TEEZIn tenperature to the so vent s bol | %
as homeganequat the activi iggredientrie fpicelhdispersed @V@éy tljr@{g out 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.
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out in one solvent or a mxture of nore than one
sol vent. Depending on the particular reaction step,

W@ mobakd2es sol vents for a particul ar reacti on SPEPUSENS/022307
be sel ected. The conpounds36f the invention can be
prepared, for exanple, using the reaction pathways and
t eRORfuitlRSnaE Wigs the kesipdimiond oémes”iiiicms oﬁfhe present invention can be

es, of .for are

ncorpgxﬁégrl di em%{?:t:l?}]ig 20 ?mﬁ C%%on mcr:Yu ée aque Hs SoliS S, su1gab8ryﬂavored

syrups) ac{ufa@fstor Bﬂtsﬁsp)éﬁs&ﬁbpmﬂl flavbiee kindlstoas Brith @diblexailsisoclags ebttdnseed oil,
1S, COU

sesam%?/l& CoFR W ﬂé)ﬁgplbg@" & gg]lli?l\g\lxgé \Ma sml(liar p% flgégggcr%l Yeh ckes

OCoinpésitlonk efor aftlalidnC a ﬁ)ﬁuﬁlamar i 1e¢lydeofs0131umst |and|ersussqnsions in
255 g SUE R B gL, o . o
liquid pF @it cémpbsitibiemBoenpirnduiiahilé pigrmgacoutipallyf acentably @qqueau ab;iescrlbed
supra. :’raf FAo&r}?nqng%é]?%élgtgp tﬁ?/ g(g%q?):gljltlglgs :}rg) %%mg@t\e/ngedtb ?head}%lrw ngﬁg }espgfratory route
for lo&halo't dyﬁe@ylé:(eﬁ}((ﬂ Combdsﬂfoﬁi ar basn@(i@(dO)},Chse o mstltllgﬁ@ﬂyNebullzed
solutloélg r%z}yyl'l)e f)rgc%?eélr?cﬁ% oni;] élile lé%{b)ﬁ%zoln 8&){& {)r thgoﬂegﬁl?/zn%u&@Ace can be
attach&End @Sfaoé musksasengf ogémemitient Epsitivea prtssutabrephingr mpehinsd Solution,
suspergéln,r cgg)g%h%%ﬁ&g?esgg)gg Z:I]‘lltb%l a@.ﬁn ngiﬁe{{éd\é%gll n%s Eﬁjr'(lrélgdpegﬁgs which deliver
the foraiuldtien maanbpptybrlamd‘umarmede Cy(R*NHC( O Cl | n t he pr esence

f gpﬁﬁqqgusn of dom :?%{gp or cm%lggs’lt CP% aﬁﬁgﬂlset‘e?fecp{o Ma ﬁé}ﬁ v@lfl %g%ﬁhmg upon

at1 ng the piper
what isl Bcfmg/a]immaerad whet Iiur]pnse ofﬂw acbxpmemiton,csmﬂmswmhmle of thergppye the state

of the spﬁg%l}?nt egl,%lfu%e? gf gdr%l%str%norlp Lrple P?ﬁfté PIic g%fcbﬁﬂmaﬁms compositions

'S subseyuently reacte
can besadintigiftbred sond p’aﬂelﬂ&ﬂﬂbl@y sulgigrfena diseaes ingg agount sufficient to cure or at

least @ﬁ%ﬁ%r?eﬁp tge %ln%q d s e e %%ﬁoaﬁ'ld t%&ﬁ@éh%atﬁméa ‘EfreBiveRBics q'ﬂpXepend on
the dlsnaslﬁromdﬁtlme b@ng tredvamixas| vaglieasobyi the ]lldemmetd)f et $itepding ylg@mbdependmg

e
andtherhgano haI ides R3X (X is halo, R3 can be C -10 al kyl,

he hgr %Oén g %’ sky&m as%%/ ! lfci\:)%ylpgt}eﬁy %Igﬁ’ l‘e\%etglg ’tltleo fgrfrr% oorf dpltlalg]lgaceutlcal
compasitinph idegriprdothore. FheseThansitiphs east leer sterflized by cgpyeatienal, sterilization
techniglge%v%e)rrntla?dogls%gfekytepeﬂ (ilfeglg{/g?r sﬁcg}l gg?ac? a%e& \M}%Eéeésrls o lyophilized,
the lybitilized arepdratidnybeimg cpllnbmbd Wah a atnrdle Iaqpeous carrier pl'lOI‘ 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 the 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 containing about 0.1 to about 10% w/v of the compound for
parenteral adminstration. Some typical dose ranges are from about 1 pg/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
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can be a variety of substituents, such as H (C3-7
cycl oal kyl )al kyl or the Iike) The Boc group of
wa@oeowpo2ds 9 i s renoved by TFA to afford the THRECHEE1005/022307
10, which can be coupled width a variety of acyl
hal i des CyC(O d, chloroformates CyOC(O O, or
of bod$ Wefcdnydr dahl Thei ddege By HeBClo deba@rdainnsuly vargibles yethe dype and extent of

noi ety. such as ar tp afford the desi . .
oo RRuc S By L) Sy OB . e e
biologie@Nefficacyr & eieecbnipputd seltitedy foinmlgiopeoti thenexcipésnt,vandi ite route of

.10 with._a.correspondi ng | nt = . S
scmini e TR B EATBSRGT eR] S HePOg A Ry girom n vire
or anind) niodé t¢x §semee of a base. Alternatively, a series of

ureas of neral . formul a 5 e : :
CFRE Rl R P ST on it on r o
additiopalndctive pigedights othlichr aah dnciete eany pharivecqutiesd egané seh 43 api-virgl agents,

., formthe activat b [ ! '
B, T S5 Y RO BRGS0 T B s oo

reacted wt
co-adnSaiers (2g.THAuRmomlyy sepatatelys onfeqientiatly) iciude ingwlinpad insulin analogs;
. ..prepared from.an a riate cyeli oneih2:
s 5 PR AP R RR i)
regulafovih@Iggi rapaglinils pr sateplipide), ghmhgops-bikk peptidh é|a‘gg¢i$¢y(p‘r’LPl agonist) (e.g.,

cycl oal kvl o arwl . - i & CHR QS

exenatg%f,r ﬂﬁgﬁ%ﬁ) aﬁn& é}p?ﬂﬁ?@%%t?(ﬁgee%’lg 1@%)&?% (D?PC—)I?/ 1{2';%1_%15%?, 1r1]1§.llhsn s:elz_nsn:lzmg
agentsOihcl2)inSPRARE agonls® (b, Alitgitazand areloyiglitpronedargentsnthafesyppiress hepatic

oSS LRI S G SALIETLALE 8 IR, 20 o
intestihe(elg) @cabuse ) sgean designed i ks the Somplvhtides ubpmlongadypérglpicemia (e.g.,
o ! TR0 B R g s
glucosSagtivephitads inhibitdss, dlica§esoreckptor aatvigorass, efluchlginasa|agtive@rs, glycogen
phosp@cga;g]'agi irﬁlriben%ras,r %*irjucIorseo r?,é-&(sephro(sep%gttageo ri‘nh%ito%[] gﬁ'&’[%lf?l@:‘hiu%ge-@phosphate
amidotransferase inhibitors; anti-obesity agents (e.g., sibutramine or orlistat); anti-dyslipidemia agents
including HMG-CoA reductase inhibitors (e.g., statins like pravastatin), PPARa agonists (e.g.,
fibrates like gemfibrozil), bile acid sequestrants (e.g., chloestyramine), cholesterol absorption
inhibitors (e.g., plant stanols or synthetic inhibitors), ileal bile acid absorption inhibitors (IBATI),
cholesterol ester transfer protein inhibitors, nicotinic acid and analogues thereof (e.g., niacin);
antihypertensive agents including B blockers (e.g., atenolol or inderal), ACE inhibitors (e.g.,
lisinopril), calcium antagonists (e.g., nifedipine), angiotensin receptor antagonists (e.g., candesartan),
o antagonists, diuretic agents (e.g., furosemide or benzthiazide); hemostasis modulators including
antithrombotics, activators of fibrinolysis, thrombin antagonists, faxtor Xa inhibitors, factor Vlla
inhibitors, antiplatelet agents (e.g., aspirin or clopidogrel), anticoagulants (e.g., heparin, hirudin,
analogs thereof), and warfarin; and anti-inflammatory agents including non-steroidal anti-

inflammatory drugs (e.g., aspirin) and steroidal anti-inflammatory drugs (e.g., cortisone).

Labeled Compounds and Assay Methods
Another aspect of the present invention relates to radio-labeled compounds of the invention
that would be useful not only in radio-imaging but also in assays, both in vitro and in vivo, for

localizing and quantitating the enzyme in tissue samples, including human, and for identifying ligands
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amne 11 with a suitable al dehyde RICHO (wherein Rl
can be H5 G -10 alkyl, C2-1o0 al kenyl, aryl,
whedosnoree| , aryl al kyl or the like) as shown | PCBURBN®022307
5 (R, X, nand p are as deétined in Schene 3). Schene
5 14 16 Carboxani des of fornula 18 can be prepared as
by inhitiisanbindingSohanmdic-ldbXled Rrmpoundn qu;poailrth)astth efesaue dnviewfion includes

enymg GG o i) S P TR PRBPE ol ng agent. Sehere
6ThY pranmymafmtmﬁe ﬁlrthér iholndas listddBabyrthbsled ormjzouydsanfitheeigvention. An
“1sotopdﬁlllilw A cP 10 Elg% %elﬁﬁrlse 9 cc?&&%oﬁcg%ﬂge fngel{tllaﬁ vxﬁ@nlglg:ﬁgor rilore atoms

romde suc
are relﬂa‘ﬁd e sﬁﬂsktja’[ed btyyanl ayarh thgving he bomic y@$soal 1hash numbsy| different from the

atomic g{%sesggara akss nurr%) gfgr}/cl%ll qgl‘(i:ngi{: A 1{2 r&lpﬁyi:duh%g) R2gyitable
radlonmﬂtdes) thatamab be mmperateddn tcompmdszof' ﬂlesmisﬁdllm@n@ @éluéezbu'f are not

11m1te<{1%o % o wr1 Qr? Ds ’ﬁ_q’oxt %ﬁteﬂﬁrﬁj gﬁQaIQJ WRRLY. asam& ‘%rlt%t?’n)\”l@ Bc, ¢, BN,

tive am nati (:3)]n
N, ”@pBOQ O] ‘érés&lﬁ"’@é,r%‘ime méﬂH@ (R &tlel’H, Rl aedih Ibérhﬂrad@nua_é@e that is

1ncorp?1igljc(ex in th 1n§tz9nt q’%;hc? %}é%%dn ﬂounc&l%ﬁr&ﬁrﬁ:‘oonr 18€ X}Le@ifiﬁye}ppIWatlon of that
radio- lsmdimheoﬂpomd 22F01r eﬁnamphr foram vit'e 122epion da@éléb Wﬁércympetltlon assays,
compoun s{‘tﬁ% éc%r&o Ch é rle ali“g§ gl%ll %&ehhl? b@‘?ﬁdgpﬁieful For radio-

I'ne g., hal o,
1mag1r® alpplhqanmal%ﬁm ley]IZSI gy IaFudfdg/r, "Br g1 "Brtvell genszally be mestausgful

R%: %tﬂ ALk 1%r)d %ha‘? %@5&6 b gd "’n(gO‘LIQDe a é%‘fplaurﬁln 1E rI"-’ébmpound that has
of e YRSk

ide 27 (whereéein Rvi
1ncorperag:d at Nasthmle (yg.dlgi,uklgde Ihapmgpmpq)dlm@tp thg|rktbg<1ylchc&r1§ |se1ected from the

18 fp ugtiesy)ss wigles 28, following cl eavage of
groupc??s [‘—Lgr%{;:#gfogp Wi tf&% peridine in DW. Reduction of

t ISgntbetichuethdds dergugernerating ragia-isotheeBLiso grapais compeyRfic e applicable to

compo;fl mgsnotttﬁe ﬁ%ﬁgﬁ a.ﬁ’(!‘é%lh%@@ﬁ E}Lﬁlp hirate al dehyde R1CHO

A radio-labeled compound of the mventlon can be used in a screening assay to

identify/evaluate compounds. In general terms, a newly synthesized or identified compound (i.e., test

"compound) can be evaluated for its ability to reduce binding of the radio-labeled compound of the

invention to the enzyme. Accordingly, the ability of a test compound to compete with the radio-

labeled compound for binding to the enzyme directly correlates to its binding affinity.

Kits

The present invention also includes pharmaceutical kits useful, for example, in the treatment
or prevention of 11BHSDI1-associated diseases or disorders, obesity, diabetes and other diseases
referred to herein which include one or more containers containing a pharmaceutical composition
comprising a therapeutically effective amount of a compound of the invention. Such kits can further
include, if desired, one or more of various conventional pharmaceutical kit components, such as, for
example, containers with one or more pharmaceutically acceptable carriers, additional containers, etc.,
as will be readily apparent to those skilled in the art. Instructions, either as inserts or as labels,
indicating quantities of the components to be administered, guidelines for administration, and/or
guidelines for mixing the components, can also be included in the kit.

The invention will be described in greater detail by way of specific examples. The following
examples are offered for illustrative purposes, and are not intended to limit the invention in any

manner. Those of skill in the art will readily recognize a variety of noncritical parameters which can



10

15

20

25

al kenyl, aryl, heteroaryl, arylalkyl or the |ike)
under reductive am nation conditions provides
wQzogoeae 8 26 27 28 24 25 A series of PCT/US2005/022307
pi peri di ne- 3-carboxam des @88 fornula 29 are prepared
by the nethod outlined in Schene 9. A
be chaiideP@F mdilified & yiald Reveativllg éheldmb sesoltsl fThe cormuadscafiroexadiple section

were PR fp GBS TGO SA L WA A M R4TTaE TRO By e oFthe asays
pmvmapkgﬁy such as aryl or heteroaryl, and Ar can be
optionally substituted by one or nore suitable
substituents such as al kyl, al koxy or the like), such
EXAMISLEN onbbenzene, in a solvent such as dinethyl
sul foxide in the presence_of Sase such as
tert-butoxide to afford aEﬁﬂﬁg% nd of fornula 29.
Al ternatively, the coupling (5e i s conducted
under pall adi um catal yzed condi t S, such as
Hartw g's conditions. Pt'hods Conpounds of
the invention can nodul ate acﬁ1vity of I | bHSD
and/or MR The term "NBdd\ ate" is neant to refer to an

ability to increase g ease activity of an enzyne
or receptor. Accor di
can be used in nethod

y, conpounds of the invention
N-Cycg@e%-rlgl?%#ﬁ@lﬁ)hiel&grl E&lﬁonggéi}émdiﬁé-s!c&ﬁﬁ%ﬁfdeWi th any one

of nodulating | | bHSD and/or
npou or conpositions described
Step Lherein. In sone enbodi ments, conpounds of the present

'NEX %I”%Jl@l%nc 1-&%—b@tgx}ic%&?l)&)fﬁﬁﬁdi%@-'carbo%??fcidtaﬁg/&é, 0.3 mmol),

urther “enbodi'nment s,” t he conpoun
cyclohexneming 1) warD. Dend SEW ( Shmelinals Gmborsthyleng cbforifle wanpdged 68.5 kL
y o il o od . ‘ .

or bl a0 0 M AR, R SRAM Bt e
and digaviy poriftefd wittc Combidiiasho luted evithnkt@riciReraneTioeafford @mg of the desired
prOducitnvention further provides nethods of inhibiting the

conversion of cortisone to Cortisol in a cell, or

i nhibiting the production of Cortisol in a cell, where
Swpzconversion to or production of Cortisol is nediated,

at least in part, by | | bHSD activity. Methods of _

nfasusolutign of iwebwyloh(ayelkexylodrbaagyipiperiding-&recabpxylaip (70mg) in 4.5

mL m@é@e \éicﬁﬁ) YELmFo.5 AT, V\Qﬁérl a@%d&ﬁ%nﬂg F FBQ thg%éllijcfni Miture was stirred at
elf S OF JV

corti'sone an _ _
room temperature for 50 min, and then concentrated under reduced pressure to give a residue.

Step 3.

To a solution of 2-nitrobenzene-1-sulfonyl chloride (12.3 mg) and N-cyclohexylpiperidine-3-
carboxamide (TFA salt , 18 mg) from Step 2 in 0.2 mL acetonitrile was added triethylamine (19.3
ul). The reaction mixture was stirred at RT for 2 hours and directly purified by HPLC to give 13.2
mg of desired product. LCMS: m/z 396.1 (M+H)+; 813.3 (2M+Na)+.

Example 2
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Cortisol in cells, are routine in the art. The present
i nvention further provides nethods of increasing

wo p®aloin2eensitivity of a cell by contacting tPer/vstons022307
with a conpound of the inveéhtion. Methods of neasuring
insulin sensitivity are routine in the art. The
present invention further provides\nethods of treating
di seases associated with actj vif{ r expression,
i ncl udi ng abnormal actiyi ty” amd overexpression, of | |
bHSDI and/or MR in an ilgdiVidlkl (e.g., patient) by
adm nistering to the indfvidual in need of such

treatnment a therape @ Oy effective anobunt or dose

of a conpound of t h¢ esent invention or a
phar maceuti cal conpo ion thereof. Exanple di seases
: N AC ' SALsPhdREaeor condition that is
N Cycgl?lre@}(l:?ﬁb“egl?lslﬁﬁ%}yﬁg@)t%@%i3n led 1o eexpr ession or
athis vorhgound wah prepared paing proesigeep LpFlogopn tq thpsepgjqsgnibed in example 1.
: BSRE di K@ 559004 le any di sease,
LCN$d|sorgé?bﬁnggzgﬁﬁgbn ?ﬁat c%n bgygrevented
anel i orated, or cured by nodul ating the enzyne
activity. An MR associ at pg,giisgase can al so include
any di sease, disorder or condition that can be

prevent ed, aneliorated, or cared nmodul ating the
receptor activity or bindinglto e) recept or of
endogenous |igands. Exafipl & df 11 bHSD -associ ated
di seases include obesityy iagéyes, gl ucose

denmentia, depressio aucoma, cardi ovascul ar

di sorders, osteoporosi’s, and inflanmation. Further
N-Cy@HRRHINe sy ciprbpyl-14piilylsufonyt)pipetidthe S-aemsemidenc| ude

net abol i ¢ syndrone, type 2 di abetes, androgen excess
Step I hi rsutism menstrual irregul arity, hyperandrogeni sm

amd apoluyicy st behzy apeyiding3charthiory{tPCOB) salifHe grapd entassium carbonate

i nventjon further oyi t hods .at i . .
02 by T SO oA Fi PR R el B TR 8 Mfion i
was stirfdenkt fon2 hphar mae esatiiaahixyuraoeediludl itls ethy!, acptate dind gyashed with

r. conposition thereaqf. . SO [ . .
e S SR P SR R R T g i
nmet hods of inhibiting al dosterone binding to the MR
(optionally in a cell) are provided. Methods of
measuri ng

The residue from Step 1 was hydrogenated using Pd/C as the catalyst.

i ntol erance, insulin resilstance, hyperglycem a,
hypert ensi on, hyper|l4Pi 2a, cognitive inpairnment,

Step 2

Step 3.

To a solution of 1-(phenylsulfonyl)piperidine-3-carboxylic acid (20 mg), N-
cyclopropylcyclohexanamine (10 mg) and benzotriazol-1-yloxytris(dimethylamino)-phosphonium
hexafluorophosphate (36 mg) in DMF (200 pL) was added N,N-diisopropylethylamine (26 pL). The
resulting solution was stirred at r.t. for 2 hours and directly purified with prep HPLC. LCMS m/z
391.1 (M+H)+; 803.2 (2M+Na)+.

Example 4



MR activity and neasuring inhibition of al dosterone
binding are routine in the art. The present invention
wo mobloe22¢r ovi des net hods of treating a di seaseCT/US2005/022307

associated with activity oBSexpression of the MR
Exanpl es of di seases associated wth activity or
expression of the MR includ bu re not limted to
hypertensi on, as well as <cardl yg:Eular renal, and
i nfl anmat ory pat hol ogi e s ch s heart failure,
at heroscl erosis, arteri erosis, coronary artery
di sease, thronbosis, angnﬂa, perlpheral vascul ar
di sease, vascul ar l cramegge, stroke, dyslipidem a,
hyper | i popr ot ei naem di abetic dyslipidema, m xed
dysl i pi dem a,

N-CydipeetythgpleaylsuléinghpipetidipeStcarhpkgymilei deni a, and t hose
a [
B8 pAbA st ProiphBS o€ pRRERES bRl o HoR RS in cxample 1

LCMngnzeBall (Mﬂﬁﬁ%ﬂ@rﬁM%Ha@Sﬂ 2Mg¥&t.or gan damage. As
used herein, the term"cell" is nmeant to refer to a

5 cell that is in vitro, ex vivo or in vivo. In sone

enbodi nents, an ex vivo cell can be part of a tissue
sanpl e exci sed from an ofFAAPER such as a manmal . In
sonme enbodi nents, an in vitpo mmil can be a cell in a

cell culture. In sone enhodjine an in vivo cell is
acell living in an or@anijsm uc a manmal . I n sone
“enbodi mrents, the cell i n a |po. a pancreatic

cell, a hepatocyte, neur n, or cell conpr|5|ng t he
eye. As used herein nheSPer m contacting” refers to
the bringing togeth of indicated noieties in an in
vitro systemor an i vivo system For exanple,

N-[(IRCRPhasAdthg]-1- (ﬂlﬁn*lsdlfdﬂyﬁﬁbeﬁcﬂﬂymamokimﬂeCorT'pound of
the. invention inc gﬁes tFe aﬁ£1n|st ath ‘f Libed in example 1
cIRISGEMBOBH YRRBreR et e PHRBHFEHAIREEAR 0 el fafigpd g eramle 1

10 LCMPal/k 8781 (\GHDH; 385 Q(NUNDR; 7dTVRMgNa)H. bHSDI , as wel |
as, for exanple, introducing a conpound of the
invention into a sanple containing a cellular or
purified preparation contExamiplk® the | | bHSD enzyne.

As used herein, the term "indjvidual" or "patient,"
used interchangeably, ref any ani mal , including
manmal s, preferably odent s,
rabbits, dogs, cats, {sw ne, Ftattle eep, horses, or
pri mates, and nost preNerany humans> As used hereln

the phrase "therapet tlsagly effective anmount" refers
to the anount of e

N-(1-Methyl-3-phenylpropyl)-1-(phenylsulfonyl)piperidine-3-carboxamide
15 This compound was prepared using procedures analogous to those described in example 1.

LCMS: m/z 401.0 (M+H)+; 423.1 (M+Na)-+.
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conmpound or pharnmaceutical agent that elicits the

bi ol ogi cal or nedicinal response that is being sought
WO ooa/013286ue, system ani mal, individual or huPernUB3008022307

researcher, veterinarian, @edical doctor or other

clinician, which includes one or nore of the

follow ng: (1) preventing fhe disexse; for exanple,

preventing a di sease, condijti o di sorder in an

i ndi vi dual who may be posed t o t he di sease,

condi tion or disorder {but] do#s not yet experience or

di spl ay the pathol ogy of synpt omat ol ogy of the di sease

(non-limting exa s s preventing netabolic

syndrone, hyperten , Obesity, insulin resistance,

hyper gl ycem a, hype pi dem a, type 2 di abetes,

andr ogen excess (hi tism nstrugl irreqularity,
TR ST R R el

( PEODmpdud)l wab pidphred Nging b ceiussansdogduorto thegengEs@ibed in example 1.
inhibitin ' ) ndition or disorder in an
LCMS; wéﬁw&d%ﬂ%}ﬁﬁ?ﬁ@%@%?enci ng or displaying the

5 pat hol ogy or synptomatol ogy of the disease, condition
or disorder (i.e., arresting further devel opnent of
t he pat hol ogy and/ or syn%?%ﬁﬂ?glogy) such as
inhibiting the devel opnent of netabOHi c syndrone,
hypertensi on, obesity, insuli st ance,
hyper gl ycem a, hyperl i pi MR type 2 di abetes,
androgen excess (hirsuytism Henstrual irregularity,
hyper andr ogeni sm) or polNycystic ovary syndrone (PCOS)
stabilizing viral | oad s0,the case of a vira
infection; and (3) I iorating the disease; for
exanpl e, aneliorati™g a di sease, condition or disorder

in an_indivjdual who i i.encj.ng, or . di spl.ayi ng the
R0 R egyerslo bt Gherar i G- SRR ) o
OIThidicoMpelaId Wds. Repared aiiRp prdeedirdseanplagdus lto thosadebtmyed in example 1.
sy met ol gy u decreasi ng theseverity of
10 LCM%@?E@@%@?@MS&%@H@%H ension, obesity, insulin
resi stance, hyperglycenm a, hyperlipidema, type 2

di abet es, androgen exces %hi uti sm nenstrua
irregularity, hyperandro%@‘?gﬁ) and pol ycystic ovary

syndrone (PCOS), or lowering wral-Tsad in the case of
a viral infection. Pharnmaceuti aIl!!’nulations and
Dosage Forns N

N
1

Cl

1-[(4-Chlorophenyl)sulfonyl]-N-cyclohexylpiperidine-3-carboxamide
15 This compound was prepared procedures analogous to those described in example 1. LCMS:

385.1 (M+H)+; 387.1 (M+Na)+; 791.2 (2M-+Na)+

Example 10



When enpl oyed as pharmaceuticals, the conpounds of

Formula | can be adm nistered in the form of
w@b@esoexeat i cal conpositions. These conpositi oPGT/USI0HE22307

prepared in a manner well BRown in the pharnmaceutica

art, and can be adm ni stered by a variety of routes,

dependi ng upon whet her |ocalg emc treatnent is
desi red and upon the area to be At ed.

Adm ni stration may be tf??j%#\ udi ng ophthal mc
and to mucous nenbranesiin Iu I ng |ntranasal vagi na

and rectal delivery), Fpul™o
or insufflation of powg
nebul i zer; intratrag

nary (e.g., by |nhalation
Spmar aerosols i ncl udi ng by
i ntranasal, epidernal and
transdermal ), ocul ar>0oral or parenteral. Methods for
ocul ar delivery can igglude topical adm nistration
ée ye drops), subconjunctival, perigcular or
1-[(5- HprOazrﬂtl?r@aheqYHP'é&nwﬂwN eclohpyiRiperidinessrearpopamidg on

CQ‘B@ &bRpordid v%hﬁé}ﬁfeﬁ"lﬁmg @%E&@essdﬂﬁlggcﬁ@'té yhold 84s€iGbeldin example 1.
t he conj unct | val sac. Parenteral adm nistration

LCMS: g% %é&MﬂWﬂ‘Vé AdYS Na)H825a(2MWNa T subcut aneous,

5 i ntraperitoneal or intramuscular |njection or
i nfusion; or intracranial, e.g i ntrathecal or
intraventricul ar, adni ni 5¥amRle 5h Par ent er al

adm ni stration can be in the form a single bolus
dose, or may be, for exanple, ydézzantinuous
6l Sitions and
ni Stration may include

per fusion punp. Pharmace

formul ati ons for topical

transdermal patches, ointnbnts, |otions, creans, gels,
drops, suppositories $9; |iquids and powders.
Convent i onal pharnacegziéil carriers, agueous, powder
or oin bases, thicke and the |ike nmay be

1'[(3-8 Ol’Orjr)a %){sx?lrfoqyﬁ :Tgc%heeqlgﬁeﬁ%!lgg Q}ﬂoggrgﬂieso i ncl udes

Ica con as the
dblswempmgldemsemetparednsmg rprovedugescenalp pas do thpew Acksrilgsd in lsgample 1.
| Jnation with one or nore
10 LCNﬁiﬁ%?%%céﬁfég cegﬁgble carriers. In making the

conposi tions of the i nvention, the active ingredient

is typically mxed wth ipient, diluted by an
exci pi ent or encl osed mﬁ?ﬂ"ﬁmgggh a carrier in the

formof, for exanple, a capsgle achet, paper, or

ot her contai ner. When the_exdip serves as a
diluent, it can be a solf d, q%1 olid, or liquid
material, which acts as ehicle, carrier or medium

for the active i ngredijentt Thus, the conpositions can
be in the form of taﬁffjss pills, powders,
N-Cyclohexyl-1-[(2-fluorophenyl)sulfonyl]piperidine-3-carboxamide
15 This compound was prepared using procedures analogous to those described in example 1.

LCMS: m/z 369.1 (M+H)+; 391.1 (M+Na)+; 759.2 (2M+Na)+.
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| ozenges, sachets, cachets, elixirs, suspensions,
emul si ons, solutions, syrups, aerosols (as a solid or

WO pooa/oka2qmi d nedi um), oi ntnents contai ni ng, foPCT/US2005/022307
exanple, up to 10 % by wei ght of the active conmpound,
soft and hard gel atin capsul es, suppositories, sterile
i njectabl e solutions, and sterIe o.‘kaged powders. In
preparing a formul ation, the onpound can be
mlled to provide the ap rop |a e particle size prior
to conbining with the ng edlents If the active
conmpound is substantially |nsoluble it can be mlled

to a particle size'o sSPhan 200 mesh. If the
active conpound i ssubg tially water soluble, the

1-[3- émﬁLmIek@h;Lnénmmfeﬁ,g]oﬁlowanawpmmma-stmb(fxamau ation,

about me exanpl es of suit
eﬁgwmoglﬁ?‘gl .W?é|weﬂaewg§é0w%%&an6‘§%ous fbe fosoribed in cxample 1.

LCMS @/P3d90l (v-+1BRg 100l emshapches, gum acacia, cal cium
phosphate, al gi nates, tragacanth, gelatin, calcium
5 silicate, mcrocrystalline cellul ose,
pol yvi nyl pyrrolidone, cektimhgmses water, syrup, and
met hyl cellul ose. The fornulationg can additionally
i nclude: lubricating agents Quch tal c, nmagnesi um
$ tiag agents; emul sifying

stearate, and mneral oi )

and suspendi ng agents; pregervyyng agents such as

met hyl - and propylhydbp ngenzoat es; sweet ening

agents; and flavoring agqyss. The conpositions of the

i nvention can be for edt so as to provide quick,

sust ai ned or del ayed ease of the active ingredient

after admnistration to the patient by enpl oyi ng
N-Cygolwc&ﬂdlﬂf[MtriﬂmvmnéthyllHhenﬂhnlfomimd#m&@irmmi@m be

con [EL{J. 819(1d' \pas?R ﬂ%l‘etd &@%%e ﬁgsnanafgg&ﬂ 18 ARR9 Bescribed in example 1.

fro out to a nore usual |y
10 LCM%brduﬂlﬂb(MﬁDa‘b‘bﬂtl(M@Nﬁ)gb 853 QNENAYL | ve | ngredi ent. The
term"unit dosage forns" refers to physically discrete
units suitable as unitary dosages for hunman subjects
and ot her mammal s, each unit i ntai ning a
predet ermi ned quantity of*3eRled3 naterlal cal cul at ed

to produce the desired therapeuti ect, in
association with a suitable g ar np i cal exci pi ent .
The active conpound ca-e‘ FNve-over a w de

tl

dosage range and is ge |y ddm nistered in a

phar maceutical ly effec g amount. It will be
under st ood, however, that,&ﬁe amount of the
AN
o

(3S)-N-Cyclohexyl-1-[(2-fluorophenyl)sulfonyl] piperidine-3-carboxamide
15 This compound was prepared according to the procedures described in example 1 starting
from (3S)-1-(tert-butoxycarbonyl)piperidine-3-carboxylic acid . LCMS: m/z 369.1 (M+H)+
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15

compound actual ly adm ni stered will usually be
determ ned by a physician, according to the rel evant

wa@Roosonee@nces, including the condition to be pecrES®AS/022307

t he chosen route of admi ni$fration, the actua
conpound adm ni stered, the age, weight, and response
of the individual patient, the severyty of the
patient's synptons, and the [ & preparing solid
conposi tions such as t -“ I nci pal active
ingredient is mxed w h a pha maceuti cal excipient to
forma solid preformula Ton conposition containing a
honmogeneous mi xture of aieonpound of the present
i nvention. \Wen re 'n@%to these preformul ation
conpositions as ho eous, the active ingredient is
typically dispersed ¥évenly throughout t he conposition
(3S)-NStDydld‘l&kyltlhmmmyqsiehyl;snlfmqm]ph]&riﬂhmﬁ-éaybmbddwi ded into

| | ff i ,
Sﬂ’ﬁ? go%%ogmg gv%t% Il;ﬁ/egargcp Lﬁ%n%procei%gras M alBond! t((‘Srtlhc%IS.t dgﬁgl)e%t E example 15.

refrornmulatron s

LCMSsmdi6edildes-H)ht o unit dosage forrrs of the type

descri bed above contalmﬂ%%fr(qg for exanple, 0.1 to

about 500 ng of the active |ngred|ent of t he present

i nvention. The tablets or p||| s, pr esent

i nvention can be coated o i% pnpounded to

provi de a dosage form afff or |ng e~advant age of

prol onged action. For exanplle, the tablet or pill can

conprise an inner dosage ahd an outer dosage

conponent, the latter igcd n the form of an envel ope

over the forner. Thq wponent s can be separat ed

by an enteric Iayer ¢h serves to resist

di sintegration in"the’stomach and pernit the inner
(3S)-l\b6mfloilmmt-l-t(é-fpass2 -metlyhithenylsglforydlpievidinedneagboxamidse

?g‘b@ég% bihalels %f'e?)?red ﬁsﬁ@gﬂo‘éé&ér& nd1BH0GY jo &e%@&n@@d #MSR8ple 15.

ente r coatings, such materials
LCNﬁknﬁiMﬂHﬂ@&ﬁﬂmunber of pol ymeri ¢ aci ds and m xtures of
polyneric acids with sucﬁmﬁﬁ?gigals as shellac, cetyl
al cohol, and cel | ul ose acet he liquid fornms in
whi ch the conpounds and conpdsiti @ of the present
i nvention can be incorporateg for ni stration
orally or by injectiongincC tide~aqueaus sol uti ons,
suitably flavored syrups, quedhs or oil suspensions,

and flavored enul si @ns edi bl e oils such as
cottonseed oil, sesdgne od;ﬂ,coconut oi |, or peanut
oil, as well as el &Qd simlar pharnaceutlca
vehi cl es.

(3S)-1-[(2-Chlorophenyl)sulfonyl]-N-cyclohexylpiperidine-3-carboxamide

This compound was prepared using procedures analogous to those described in example 15.

LCMS: m/z 385.1 (M+H)+
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Conpositions for inhalation or insufflation include
sol uti ons and suspensions in pharmaceutically
wa@aecwepirké e, aqueous or organic solvents, or MPI/USESS/022307
t hereof, and powders. The M4Dquid or solid conpositions
may contain suitable pharmaceutically acceptable
exci pients as described supr I n sonme\enbodi nent s,
the conpositions are adninistéied e oral or nasa
respiratory route for cahOr ef fect.
Conpositions in can bel nebylized by use of inert
gases. Nebulized sol ut Ns” may be breathed directly
fromthe nebulizing |devi ¢e or the nebulizing device
can be attached to_aJ ace=ffhsks tent, or intermttent
positive pressure [ hiwg machi ne. Sol uti on,
suspensi on, or powd onpositions can be adm ni stered
orally or nasally devi ces which deliver the
i 190 i ' 3 t of
B o R B TR -3 TR0 RRE i1
v aliis e Wep praredisie Prasediatsrigalagnys e Gioeg degeribehén example 15.
LCMPUhRAgE @fr+irpe admi ni stration, such as prophylaxis or
therapy, the state of the patient, the manner of
S adm ni stration, and the like. In therapeutic
applications, conpositiOofgahp2fe admnistered to a
patient already suffering froma disease in an anpunt
sufficient to cure or at |eastj par y arrest the
synptons of the di sease IS conp ations.
Ef fecti ve doses wil | depEES:Fn thhe dr'sease condition
being treated as well as he judgnent of the
attending clinician depend ng upon factors such as the
severity of the di seasw age, weight and genera
condi tion of the pat , and the like. The
conposi tions adm niz ¢d to a patient can be in the
form of pharmaceuti cal| conpositions described above.
These conpositions carf' be sterilized by conventiona
(39)-6{(31Ohlarpd-flwropleohPiutford]-Nayclokexylpépesidarei3-earbodangded.
AgyeOo | O ed f Sl £
ViSO i e PRREAAR B 5B s itbef i exammpte 15,
10 LCMEombédBt(Mi-HN a sterile aqueous carrier prior to
adm ni stration. The pH of the conpound preparations
typically will be between 3 and 11, nore preferably
from5 to 9 and nost prefEsampleglfrom7 to 8. It wll
be understood that use of certain of e foregoing

exci pi ents, T
O o J\
R N
H

N

cl l%o

\\o
(3S)-1-[(3-Chloro-2-methylphenyl)sulfonyl]-N-cyclohexylpiperidine-3-carboxamide
15 This compound was prepared using procedures analogous to those described in example 15.

LCMS: m/z 399.1 (M+H)+

Example 22



carriers, or stabilizers will result in the formation
of pharnmaceutical salts. The therapeutic dosage of the
wa@oeowpode of the present invention can vary aepCDUS100§022307
to, for exanple, the partiaeular use for which the
treatnment is made, the manner of adm nistration of the
conpound, the health and conditi op the patient, and
t he judgnent of the prescribqng p ¢i an. The
proportion or concentrat™apwof atcqgpound of the
invention in a pharnmadeuti fal cdlonposition can vary
dependi ng upon a nunb factors includi ng dosage,
chem cal characterl-t|03|(e g., hydrophobicity), and
the route of adn1n|-\£a “on. For exanpl e, the
conpounds of the ti can be provided in an
aqueous physi ol og buf fer solution containing about
0.1 to about 10% w Y of the conpound for parentera
adm nstration. Sone(typi cal dose ranges are from about

k abouyt [k ghy. r _day. |
5GBS B eGP P S nam
N@his Gofapovdb auab piphredrydikg piocddody anabiggir tophose dlageribachia example 15.
er to depend on such variables as the
LCNH??%%ggﬁéiggbent of progression of the di sease or
di sorder, the overall hegtdnipls2at us of the particular
patient, the relative blologlcal ef acy of the
conpound sel ect ed, fornulatlo .XC|p|ent and
its route of admi nistratieq. fecw doses can be
extrapol ated from dose-(fesp Nse Eurves derived fromin
vitro or aninmal nodel test systens. The conpounds of
the invention can al so be N ornmul ated in conbi nation
with one or norecaddition kﬂhctlve i ngredi ents which
can include any pha i tocal agent such as
anti-viral agents, g /)odles i mrune suppressants,
anti-inflamatory ageAts and the |ike. Exanple agents
(3S)- 1t[k@thréa&phbﬁylyserf&£ymwc§mi rlﬂme-3$daﬂb5xbﬂﬁkm)usl Y,
Sﬁgaratel ,, Or seq u ntially |nc de |ns %(1 e 15
Bi<PHPoih v SIePAIRd P PigE oo G Aged in example 15,
LCMS W/phgsnyiviwipas (e. g., gllbenclan1de or glipizide),

prandi al gl ucose regulat rs (e repagl i ni de or
nat egl i ni de), glucagons b tlde 1 agonist (G.P

agoni st) (e.g., exenatide or Iéragl Nde) and

di pepti dyl pepti dase |V inhi bi tJ S (V i nhi bitors);
insulin sensitizing agen Lnetudimg PPARg agoni sts
(e.g., pioglitazone or osi I|tazone) agent s that
suppress hepatic gl ucos put (e.g., netformn);

agents designed to rézuce|the absor ption of gl ucose
fromthe ol
\\

(3S)-1-[(3-Chloro-2-fluorophenyl)sulfonyl]-N-cyclohexylpiperidine-3-carboxamide
This compound was prepared using procedures analogous to those described in example 15.

LCMS: m/z 403.1 (M+H)+.
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intestine (e.g., acarbose); agents designed to treat
the conplications of prolonged hyperglycema (e.g.,
wab@ese2eeducat ase i nhibitors); anti-di abeti c BOEIE®05/022307

i ncl udi ng phosphot yr osi ne phosphat ase i nhi bitors,
gl ucose 6-phosphatase inhibitors, glucagons receptor
ant agoni sts, gl ucoki se activators, glycogen
phosphoryl ase i nhi rsp fructose 1, 6-bi sphosphat ase
i nhibitors, glutam tPUﬁ sse- 6- phosphat e
an1dotransferase |nh|tho s; |lanti-obesity agents

S ; anti-dyslipidema

statins |like pravastatin)® goni sts (e.g.
fibrates |like genfibrozil), d sequestrants
(e.g., chloestyram ne), chol esterol absorption
N-[(1S)-iHFbeiglehg]- @ép@nylswlfmyi)pwaﬁrdsﬁcﬂaﬂwm@t ic
| R5drBES in example 1.
(AT wet bEGPinif Bk AR IPIALDR, MRR R P
LCMSi mt7i37B 06MsH)1i30 iMi-Na)dei d and anal ogues t her eof
(e.g., niacin); antihypertensive agents including b
bl ockers (e.g., atenolol or inderal), ACE inhibitors
(e.g., lisinopril), cal dsample¥7agonists (e.g.,
ni fedi pine), angiotensin re 5P ntagonlsts (e.q.
candesartan), a antagoni st S, % c agents (e.g.,
furosem de or benzthlaz asi s nodul ators
i ncludi ng antithronboti acﬂivators of fibrinolysis,
t hronbi n ant agoni st s, fa r Xa inhibitors, factor
Vila inhibitors, antipi:ﬁ%’et agents (e.g., aspirin or
cl opi dogrel ), anticgagul afts (e.g., heparin, hirudin,
anal ogs thereof), antnWwarfarin; and anti-inflammuatory
t.S | udi ng flgmat ory drugs
(38)- Nagy"g"“e"%l'[]‘ﬁ{ “d a‘“f gﬁ%?)g'q@h%%?’ Hﬂlogﬁjammt ory drugs
( @hig.compamt i m&s; pe))arecLaSbﬁ prdceConep enatatousaioditess dgschibydhis ggample 15.
t M t esent invention relates to
10 LCMS%%% ré@ﬁeﬁgxgg oun s"of the invention that woul d be
useful not only in radio-inmaging but also in assays,
both in vitro and in vivg 1{ [,4 ocal i zi ng and

quantitating the enzyne 1n FsSue sa pl es, i ncl uding
human, and for identifying |igar@sb h|b|t|on

binding of a radio-I abel ed dhno ordi ngly, the
present invention includes |enzynmepgassays that contain
such radi o-1 abel ed conpoun he present invention
further |ncludes |sot§p|callg,babeled conpounds of the
i nvention. An "i \ radi o- | abel ed”
compound is a coluo,nd he”i nventi on where one or

nmore at ons L .
(3S)-N-Cyclohexyl-1-[(3-phenoxyphenyl)sulfonyl] piperidine-3-carboxamide

15 This compound was prepared using procedures analogous to those described in example 15.

LCMS: m/z 443.2 (M+H)+.
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10

15

are replaced or substituted by an atom havi ng an
atom ¢ nmass or mass nunber different fromthe atomc
wora®s/0m226mass nunber typically found in naturePCT/U82005/022307
natural ly occurring). Suitable radionuclides that may
be incorporated in conpounds of the present invention
(3S)-1-{ 2y fiepHetifl)salfenyDloN-cydlohexpigipeiditiel 3 albaxawide t en as D

f.Qr deuterju 3H (also witten as T.fqr tgif}k

itk ot ! mrosige g Brofbde TheEnd ) By i cxample 15
LCMS:3h&1376.828rH)#Z 582 (2MBfa)+.77Br, 1231, 1241, 1251 and

1311. The radionuclide that is incorporated in the

i nstant radio-1abel ed conpounds will depend on the
speci fic application of Exh@apler3ddi o- | abel ed conpound.

For exanple, for in vitro receptox | abeling and
conpetition assays, conpoun t ncor porate 3H,
14C, 82Br, 1251 , 1311, 3Ol W general |y be nost
useful . For radioinagidéggﬁpIWbations 1 1C, 18F, 1251,
1231, 1241, 1311, 75Br, W6Br or 77Br will generally be
nost useful. It is s.\f@od that a "radio-1abeled "
or "l abel ed corrpouns a compound t hat has
i ncorporated at | east~ong radionuclide. In sone
enbodi nents the radi onucllide is selected fromthe
group consisting O 3H, , 1251, 35S and 82Br
Synt hetic nethods for i porating radi o-i sotopes
i nto organic conpounds are applicable to conpounds of
(39)-Nt Geclaheydrit [(bnhenoy heay haglfonylptmgriding-3repsbogamidey
I 264t Qoh ARGl s GRPROMNEh Ofrodeifred BARIEbHOI BB dBRribiEas ekdinple 15.
a screening assay to identify/evaluate conpounds. In
LCMSyarvet4al2 ( ., a newy synthesized or identified
conmpound (i.e., test conpound) can be eval uated for
its ability to reduce binding of the radio-I|abel ed
conpound of the inventi dxamlede enzyne. Accordingly,
the ability of a test conpound t9® compste with the
radi o | abel ed conpound for bi ndi\m\g e enzyme
directly correlates to its @in Tn%%a nity. Kits The

present invention also inclyd pharmaceutical kits
useful, for exanple, in the Nrgatnent or prevention of

| I bHSD -associ Odi.s®as88 or di sorders, obesity,
di abetes and ot hgr ai sr@f erred to herein which
i ncl ude one or cont afFners containing a

(3S)-NAO 61 IR&PIE-E [BApyr§dTAGSdxy) phenyl]sulfonyl} piperidine-3-carboxamide

trifluoroacetate

This compound was prepared using procedures analogous to those described in example 15.

LCMS: m/z 444.1 (M+H)+; 466.1 (M+Na)+.

Example 32
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conprising a therapeutically effective anount of a
conpound of the invention. Such kits can further

wo pekot226 i f desired, one or nore of various PCT/US2005/022307

conventi onal pharmaceuticaK4kit conponents, such as,
for exanple, containers with one or nore
(35)-N{U RIoHBG UL [ (4t nyxyd§ Fidipt BiT)salf ey piperidinesdirboxandde
containers, etc., as will be readily apparent to those
trifluotOdrqtdtey i n the art. Instructions, either as inserts or

aphid edadlosind wmﬁplelairedlgmglpmctedmésambgous he tlosnbaseritet Sn example 15.

b red, guidelines for adm nistration, and/or

LCde%/ggghﬂgghfor m xi ng the conponents, can al so be
included in the kit. The invention will be described
in greater detail by maﬁkgf ngcific exanpl es. The

foll ow ng exanpl es are for illustrative
purposes, and are not intended to |} the invention
in any manner. Those of skild_if_the agt will readily
recogni ze a variety of non rltlca par anet ers whi ch
canbe changed or nodified ield essentially the
same results. The co ounds fo t he exanpl e section
were found to b b ant agoni sts of 1I bHSD
or MR according mn w-re of the assays provided

herei n. EXAMPLES .
(3S)-Npc3@;mﬂemne1xﬂm -me(igipkenoxy)phenyfisukenylipineriijsieforarbysgmids. ¢

%? eg}[ﬁqglﬁ%l oxy g! ecir pﬁgéeﬁﬁxjep Qna'fHc ous to those descrlbed in example 15.

ony peri di ne- 3-carboxylic acid

LCNS(@@Hﬁgl(Nﬁ$DhnDI) cycl ohexananmine (30 ngy, 0.3) and

BOP (140 ng) in 1.0 nL nmethyl ene chlori de was added

68.5 nL of NN-diisopropyl ethylam ne. The reaction

m xture was stirred at rlempledferature for overnight

and directly purified with Conbis Fl as eluted with

Et OAc/ Hexane to afford 70nmg of f ered product .

Step 2. To a solution of t t bU%ﬁl

3- (cycl ohexyl car banoyl ) pi p el - carboxyl ate (70nD)

in 4.5 nL net hyl eie chlorldeN d 0.5 nL water was

added 5 nL TFA. 3 o»S xture was stirred at
@ @nd t hen concentr at ed
Ure to |ve a residue.

roomtenperature
(35)-1-{[3- (2-Chlorophenoxy)phenyl]sulfonyl}-N-cyclohexylplper1dme-3-carboxamide

under reduced pre

This compound was prepared using procedures analogous to those described in example 15.

LCMS: m/z 477.1 (M+H)+.

Example 35

(3S)-1-{[3-(4-Chlor0phenoxy)phenyl]sulfonyl}-N-cyclohexylpiperidine-3-carboxamide

This compound was prepared using procedures analogous to those described in example 15.

LCMS: m/z 477.1 (M-+H)+.

Example 36



Step 3. To a solution of 2-nitrobenzene-I-sulfonyl
chloride (12.3 ng) and N cycl ohexyl pi peri di ne- 3-
waea00boxaes de (TFA salt , 18 ng) from Step 2 i nPOT/BS2005/022307
acetonitrile was added trigbhylam ne (19.3 nL). The
reaction m xture was stirred at RT for 2 hours and

directly purified by HPLC to @ ve of desired
product. LCMS: mz 396.1 I—QU\ 3 (2|\/H\Ia)+
Exanpl e

2N- Cycl ohexyl -1 - (phenyl s '& nyl )le peri di ne- 3- car boxam
de This conpound was prepa ,e@i usi ng procedures
anal ogous to those-9 in exanple 1. LCVE: niz
351.1 (M+H)+; 373.0 ( + 723.2 (2M¥Na) +. Exanple 3
N- Cycl ohexyl - N-cycl opr - - (phenyl sul f onyl ) pi peridin
(3S)-N%)&ﬂ(ﬂﬁi}kld)q@mdﬂmﬁ[ﬂmnﬁl)sull‘mm pieridinedrcasboxaaride |

p car box | at e E :

DS fieiRa o Bieaad pSteprocklited Glozods 3 bhe Blribed in xample 15,
LCMSaﬂMlﬂ(NB’BI)ﬂﬁm BérdeNasul fonyl chloride. The reaction

m xture was stirred at rt for 2 hours. The reaction

m xture was diluted with ethyl acetate and washed with

water, brine and dried (i/xamplda’ﬂsoél After filtration,

the filtrate was concentrated 1o @ive a residue. Step
2. The residue from Step drogenat ed using Pd/C

as the catalyst. Step-3.. ution of
| - (phenyl sul fonyl ) pi p di ne- 3-carboxylic acid (20
nmg), Ncycl opropyl cyc exanam ne (10 ng) and

benzotriazol -1 -yl ox;d:r s( di mgg hyl am no) - phosphoni um
hexaf | uor ophosphat e 036 in DI\/F (200 nL) was added
N, N- di i sopropyl et hyl am % The resulting
solution was stirred at r.t. 'f

or 2 hours and di rectlg
(3S)-1H@-Chloes4-flubtvpperyh s ERingl]-N- @B s i lry dBexy cyiclghigiy) piperBiie:-

carbo&azml\ﬁ(l&\la )+

10 This compound was prepared using procedures analogous to those described in example 15.

LCMS: m/z 419.0 (M+H)+; 441.1 (M+Na)+.

Example 38

SO
O
H
N

\ F
O=
10
F

15 (3S)-1-[(2,6-Difluorophenyl)sulfonyl]-N-(trans-4-hydroxycyclohexyl)piperidine-3-carboxamide
This compound was prepared using procedures analogous to those described in example 15.

LCMS: m/z 403.1 (M+H)+; 425.1 (M+Na)+; 827.2 (2M+Na)+.

Example 39
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Exanpl e
AN- Cycl opentyl -1 - ( phenyl sul f onyl ) pi peri di ne- 3- car boxam
WO d@e/0im2%6 compound was prepared usi ng procedurBGT/US2005/022307
anal ogous to those describdgd in exanple 1. LCMS: nifz
337.1 (M+H)+; 359.0 (M+Na)+; 695.2 (2M+Na)+. Exanple 5
N-KI R - Phenyl et hyl | -1 -t henyl stk f.@yt ypi peri di ne- S-car
boxam de This conpound was p ed using the
procedur es anal ogous hoge>déscri bed in exanple 1.
LCMB: mz 373.1 (MrH +; J39%1 0 (M+Na) +; 767.5 (2M+Na) +.
Exanpl e 6 N
N- (1 - Met hyl - 3- pheny

ci (phenyl sul fonyl ) pi peri di
ne- 3- car boxam de Thi und was prepared using
procedur es anal ogous to se described in exanple 1.

RO Sl U o T e

carboguwide boxam de Thi s conpound was prepared using
P i ' thdde @¥RABIdEN Bxample 15.
DRSO ER A RRARLENE EriRREeEHGER0S thde RESTR gin bramy
LCMS( giR) A1R-0(M+Hiyd 8obd, AMENexy | ) - | - (phenyl sul fonyl ) pi peri d
i ne- 3-car boxam de This conpound was prepared using
procedures anal ogous to those described in exanple 1.
LCVS: miz 367.1 (MtH) +; Esmple 4Q0iNa) +.
| -[ (4- Chl or ophenyl ) sul fongl ] - Nqy@ivhexyl pi peri di ne- 3-
car boxam de Thi s conpoundiwa epar ed procedures
anal ogous to those d I8¢ xample 1. LCMS: 385.1
(MtH) +; 387.1 (M+Na) 91.R (2M+Na) + Exanpl e
10l -[ (5-Chl or o- 2- f | uomgphenyl ) sul fonyl ] - N-cycl ohexyl pi
peri di ne- 3- car boxam’ngl Thils conmpound was prepared
usi ng procedures ana‘Dog o those described in
exanpl e 1.

(3S)-1-[(2-Fluorophenyl)sulfonyl]-N-(trans-4-hydroxycyclohexyl) piperidine-3-carboxamide

This compound was prepared using procedures analogous to those described in example 15.

LCMS: m/z 385.1 (M+H)+; 791.3 (2M+Na)+.

Example 41
WOH
L
R
H
F
O=4
O/
Cl

(3S)-1-[(5-Chloro-2-fluorophenyl)sulfonyl]-N-(trans-4-hydroxycyclohexyl)piperidine-3-

carboxamide

This compound was prepared using procedures analogous to those described in example 15.

LCMS: m/z 419.1 (M+H)+; 859.2 (2M-+Na)+.

Example 42



LCVB: mz 403.1 (MrH)+; 425.1 (M+Na) +; 827.2 (2M+Na) +.
| -[(3-Chl orophenyl ) sul fonyl]-N-cycl ohexyl pi peri di ne- 3-

W@ 200b0x2226 de Thi s conpound was prepared usi ng PCT/US2005/022307
procedures anal ogous to the%e described in exanple 1.
LCMS: mz 385.1 (MrH)+; 791.2 (2MtNa) +.

N- Cycl ohexyl -1 -[ (2-fl uor 39he st onyl ] pi peri di ne- 3-
car boxam de Thi s conpoundj was epar ed usi ng
procedur es anal ogousfoyt'hoge>~d€scri bed in exanple 1.
LCVS: miz 369.1 (MrH+; J39H 1 (M+Na)+; 759.2 (2M+Na) +.
Exanpl e N

13l -[(3-Ch|oro-2-rre(%§8| nhre
peri di ne- 3- car boxam de @ conmpound was prepared
usi ng procedures anal ogowg”to those described in

exanple 1. LCMS: mlz 399.4, (MrH) +; 819.2 (2MtNa) +.

N- Cycl ohexyl -1 -1 ~-~rifl uoronet hyl Jphenyl Jsul.f opyl Jpi pe

(35)- 111 Waroghe s pirRH (T BBO PO P i S Pfae
PITRiS %Qﬁ?(ﬁﬁnd 8 pRYAESE udify proedtresl eslddohed thave @xseripddein bxample 15.
LCVS: z 41 E:g

LM '1@%@2582 Moty 241 1(MNR) +; 859.3 (2MrNa) +

(3S)-N-Cycl ohexyl -1 -[(2-fluorophenyl ) sul fonyl ] pi peri di
ne- 3- car boxam de Thi s conpound was prepared accordi ng
to the procedures descri%@é“ﬂqﬁ‘“’exanpl e 1 starting from
(3S)-I-(tert-butoxycarbonyl) pi 1@l ne- 3-carboxylic
acid . LCMS: nfz 369.1 (mﬁme

16(3S) - N- Cycl ohexyl - p<T2" phenyl ) sul fonyl ] pi peri
di ne- 3- car boxani de Thi sJconfpound was prepared using
procedures anal ogous o those described in exanple 15.

LCVS: mz 365. 1 (MTyst Ekamtle 17
(3S) - N-Cycl ohexyl -1 - P(4-r 0- 2- met hyl phenyl ) sul f onyl
] pi peri di ne- 3- car boxam de<Thi s conpound was prepared

(3S)-13@5@%1og&%gﬁ.gMp‘ﬂ%nﬁ)@ﬁi‘f&é}ﬁ-LNi(t?&siﬁﬂﬁﬁoﬂfé%isﬁebz%’pib&idine-s-

carboxamide

yl)sul fonyl]-Ncycl ohexyl pi

This compound was prepared using analogous procedures to those described in example 15.

LCMS: m/z 419.1 (M+H)+.

Example 44
\OH
L
(J
H

0=
=S

p=4

(3S)-N-(trans-4-Hydroxycyclohexyl)-1-[(2-methylphenyl)sulfonyl] piperidine-3-carboxamide
This compound was prepared using analogous procedures to those described in example 15.

LCMS: m/z 381.1 (M+H)+; 783.3 (2M+Na)-+.

Example 45
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LCVB: mfz 383.1 (M+H) + Exanple 18

(3S)-1-[(2-Chl orophenyl ) sul fonyl]-Ncycl ohexyl pi peri di
wmesodocreooxani de Thi s conmpound was prepared UBCTIYS2005/022307

procedures anal ogous to the8e described in exanple 15.

LCVS: nfz 385.1 (M+H) + Exan'pl e

19(3S) - N- Cycl ohexyl -1 - [(20 ustbphenyl ) sul f onyl ] pi
peri di ne- 3- car boxam de Th|| S und was prepared
usi ng procedures anatogouUs ND ose described in
exanpl e 15. LCMS: nflz 387. 1H(MH—I)+ Exanpl e 20
(3S)-1-[(3-Chl oro- 46 Nuor pphenyl ) sul f onyl ] - N-cycl ohexy
| pi peri di ne-3-car boxm dexlhi s conpound was prepared
usi ng procedures anapog to those described in
exanpl e 15. LCMS: nifz 408: H) + Exanple 21

Y
a1 Hapret me%‘pﬁlg%ﬁsxar#»@wﬁ?@‘*c%i%“zw fEeIARES
carboxmmidg procedures anal ogous to those described in

2 S Fpc sluiiEpardh i alofole MM R desgribed p spample 15
LCMsxyi/xﬁS}Selr(i\’ﬁhfﬁé,-fQ%a(ﬁMdNa)h de This conpound was prepared

usi ng procedures anal ogous to those described in

exanpl e 15. LCMS: niz 403.1 (MtH) + Exanpl e 23

(3S)-1-[(3-Chl orophenyl )Exanfpdedd | - N- cycl ohexyl pi peridi

ne- 3- car boxam de This conpound-yasoyrepared using

procedur es anal ogous to rﬁ\s scribed in exanple 15.

0
LCMS: mz 385.1 (M NN
H
I‘}l Cl
O=
ae

(3S)-1-[(2-Chlorophenyl)sulfonyl]-N-(trans-4-hydroxycyclohexyl) piperidine-3-carboxamide
This compound was prepared using analogous procedures to those described in example 15.

LCMS: m/z 401.0 (M-+H)+; 823.2 (2M+Na)+.

Example 47

~OH
CIJ)\ ,[ ]
SN

(3S)-1-[(2-Cyanophenyl)sulfonyl]-N-(trans-4-hydroxycyclohexyl) piperidine-3-carboxamide
This compound was prepared using analogous procedures to those described in example 15.

LCMS: m/z 392.1 (M+H)+; 414.0 (M-+Na)+.

Example 48
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Exanpl e 24
(3S)-1-[(3-Chloro-2-fluorophenyl)sul fonyl]-Ncycl ohexy
WO piop®13206 ne- 3- car boxam de This conmpound was pPEPHSB®AS/022307
usi ng procedures anal ogous4?0 those described in
exanpl e 15. LCMS: mlz 403.1 (MtH) +. Exanpl e

25N-[ (I'S) - | - Phenyl et hyl ] (p Oslul f onyl ) pi peridi ne-
3- car boxam de This corrpo Qﬁr epared usi ng
procedur es anal ogou scribed in exanple 1.
LCOVS: mfz 373.0 (Mt 39$*0(M+Na)+ Exanmpl e 27
(3S) - N- Cycl ohexyl - | -(Riyrl di n-3-yl sul fonyl ) pi peri di ne-3
- carboxam de This ¢ prepar ed using
procedur es anal ogousotg\@ﬁg () r| bed in exanpl e 15.
LCMS: mz 352.1 (M+H) +; Exanpl e 28

l 0. 1 1a¢e
"
pFloe emmlad HARPTORARSUNNS AIAEWS FEasedntsda e ?éa#c?aén gxpmple 15.

Lé';}(ﬁ .2 (M+H) +. Exanpl e
LCMSZ %? I- [( C,yanophenyl )sul fonyl ]-N-cycl ohexyl pi perid
i ne- 3- carboxami de This conpound was prepared using

procedures anal ogous to g 49escribed in exanple 15.
LCMS: mz 376.1 (M+H)+; 773. 2 2MtNa) +. Exanpl e 30

phenyl ) sul fonyl ] pi peri d
i ne- 3 car boxam de Thi chIpo as prepared using
procedur es anal ogous[ t o]t hdse descri bed in exanpl e 15.
LCMS: mz 443.2 (MW R Exanpl e 31

(3S)-N-(trans-4-Hydroxycyclohexyl)—1-{[4-(pyridin-3-yloxy)phenyl]sulfonyl} piperidine-3-
carboxamide

This compound was prepared using analogous procedures to those described in example 15.

LCMS: m/z 460.1 (M+H)+.

Example S0
«OH
O .
‘\\JLN,O
H
OQ \
S o
o)

(3S)-N-(trans-4-Hydroxycyclohexyl)-1-{[3-(2-methylphenoxy) phenyl]sulfonyl}-piperidine-3-
carboxamide

This compound was prepared using analogous procedures to those described in example 15.

LCMS: m/z 473.2 (M+H)+.

Example 51
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(3S) - N-Cycl ohexyl -1 -{[3-(pyridin-4-yl oxy) phenyl ] sul f on
yl } pi peri di ne-3-carboxam de trifluoroacetate This

W@ 0vpo12de Wwas prepared usi ng procedures anal ogpUEUS®05/022307
t hose described in exanpl esa5. LCVMS: mz 444.1 (M+H) +;
466.1 (M+Na) +. Exanple

32(39)- N—Cyclohexyl-l-[(4oph p§¥i di n- 3-yl ) sul fonyl
] pi peri di ne- 3- car boxa deltrl roacetate This
conmpound was prepare IngN edures anal ogous to

t hose described in e LSWB mz 444.1 (MHH) +.
Exanpl e 33

(38)-N—Cyc|ohexy|-|- ~-~ enoxy) phenyl ] sul f on
yl } pi peridi ne- 3- carb Thi nmpound was prepared
usi ng procedures analogou to thdSe described in

(3S)-1ef{ 34 ChilotSphehdySphe A 1B ulonyl LN (it 4-hy dpoRyay LI h&41) - piperidine-3-
l:% EHI-{[s (2- Chl or ophenoxy) phenyl ] sul fonyl } - N-cycl ohe

carboM S per i di ne- 3- car boxani de This conpound was prepar ed

u@hﬁ@opmomﬂMs%epaﬂealuagQ dfaldgoud prosedude scthbdeetdsdribed in example 15,
CVMs: mz 477.1 (MrH) +. Exanple 35

LCNﬁ??%?E ké%“?& Chl or ophenoxy) phenyl ] sul fonyl }-N-cycl ohe
xyl pi peridi ne- 3- car boxani de This conmpound was prepared
usi-ng procedures analogo#s tq&égsse described in

exanple 15. LCVS: m z 47 Exanpl e

36(3S) - N- Cycl ohexyl -1 - [ (3yet pAEnyl ) sul f onyl ] pi per
i di ne- 3-car boxam de Thi s gonp was prepared using
procedur es anal ogous o t"hON Scribed in exanple 15.
LCMB: miz 381.1 (M+ 783H3 ( 2M+Na) +.

O

(3S)-N-(trans-4-Hydroxycyclohexyl)-1-[(2-methoxyphenyl)sulfonyl] piperidine-3-carboxamide
This compound was prepared using analogous procedures to those described in example 15.
LCMS: m/z 397.2 (M+H)+; 815.3 (2M+Na)+.

Example 53

(l) ,O‘\\OH
"\\J\N

(3S)-N-(trans-4-Hydroxycyclohexyl)-1-[(2-phenoxyphenyl)sulfonyl] piperidine-3-carboxamide
This compound was prepared using analogous procedures to those described in example 15.
LCMS: m/z 459.1 (M+H)+.

Example 54
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Exanpl e 37

(3S)-1-[(3-Chl oro-4-fluorophenyl)sul fonyl]-N(trans-4-
why@eoxyeescl ohexyl ) pi peri di ne-3- car boxam de TG EUS2005/022307

conmpound was prepared usi nglprocedures anal ogous to

t hose described in exanple 15. LCMS: mz 419.0 (M+H) +,

441.1 (M+Na) +. Exanpl e 3§ ~OH
(3S)-1-[(2,6-Difluoro hemxl) onyl]-N-(trans-4-hydro
xycyclohexyl)plperlifgs- -0l xam de Thi s conpound
was prepared using odeduf es anal ogous to those
descri bed i n exanpl . LCNB mz 403.1 (MrH) +; 425.1

(MNa) +; 827.2 (2MHNg
39(3S)-1-[(3-Chl oro% th Ysul fonyl ]-N-(trans-
4- hydr oxycycl ohexyl ) pi pe e- car boxam de Thi s

oo TR R ﬁﬂg@w&fgﬁﬂﬁﬁg AR

carbox8mide?2 ( 2M+Na) +. npl e 40
Rl S s s v o

LCMSpne@ad.¢dMdaBl)ng procedures anal ogous to those descri bed
in exanple 15. LCMS: mlz 385.1 (MtH)+; 791.3 (2M+Na) +.
Exanpl e 41
(38)-I-[(5-Ch|oro-2-f|u@h@phbﬁ%l)squonyI]-N—(trans-4-

@oxam de This

hydr oxycycl ohexyl ) pi peri di ne- 3~_c,

conpound was prepar ed usﬁlﬁgres anal ogous to

t hose described in e CMS: mlz 419.1 (MHH) +;
859. 2 (2MtNa) +. amﬁii H

42(3S)-1-[(3-Chl orop yl)sulfonyl]-N(trans-4-hydroxy
cycl ohexyl) pi erldlﬁb33 car baxam de

(3S)-N-(trans-4—Hydroxycyclohexyl)-1-[(3-isopropylphenyl)sulfonyl]piperidine-3-carboxamide
This compound was prepared using analogous procedures to those described in example 15.

LCMS: m/z 409.2 (M+H)+; 839.4 (2M+Na)+.

Example 56

\\OH
ﬁi g
‘\‘\ N
H

(35)-1-[(3,4-Dimethoxyphenyl)sulfonyl]-N-(trans-4-hydroxycyclohexyl)piperidine-3-
carboxamide

This compound was prepared using analogous procedures to those described in example 15.

LCMS: m/z 427.1 (M+H)+.

Example 57
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Thi s conmpound was prepared using procedures anal ogous
to those described in exanple 15. LCVS: mz 401.0

W@ kobip#222823. 2 (2M+Na) +. Exanpl e 43 PCT/US2005/022307

(3S)-1-[(3-Chloro-2-fluorophkenyl)sul fonyl]-N-(trans-4-
hydr oxycycl ohexyl ) pi peri di ne-3- carboxam de This
compound was prepared usiqg o@Hus procedures to

t hose described in exanpuL 1 CVB: nlz 419.1 (MHH) +.
Exanpl e 44

(3S)-N-(trans-4-Hyd ox ycﬁohexyl)-l-[(Z met hyl phenyl )
sulfonyl]plperldlne STcar xam de Thi s conpound was
prepared using analq?ﬁ ocedures to those descri bed
in exanpl e 15. ugjfﬁl 1 (MtH) +; 783.3 (2M+Na) +.
Exanpl e

(3S)-N3§Q€>sﬁi ﬂya£&§cfldﬁ ﬁ[(ﬁit%h@ﬂﬁﬁﬁifb@l]bfﬂﬁmn]e eapbéxafitide

hydr oxycycl ohexyl) pi peri

I ne- ar no
CHRDRATE ey 2T NG HOEoH BOGTBU (A BEL e fporample 15,

LCMSIM&@@I%% 845 b pvewddypl € 15. LCMS: nfz 399.1 (M+H) +;

819 Exanple 46

(SS)-I-[(Z Chlorophenyl)sulfonyl]-N—(trans-4-hydroxycy
cl ohexyl ) pi peri di ne- 3- caixh@prEsde Thi s conpound was
prepared using anal ogous p oced es to those described
|n exanple 15. LCVS: m z 4 H) +; 823.2 (2MtNa) +

Exanpl e 47

(3S)-1-[(2-Cyanophenyl) s IfoHyI] N- (trans-4-hydroxycyc
| ohexyl) pi peri di ne- 3- 8a¥boxan1de Thi s conmpound was

prepared using analogoqg prQcedures to those descri bed
in exanpl e 15. LCMs: n@zl(I\/HrH)+ 414.0 ( MtNa) +.

(3S)-N-Cyclopentyl-1-(phenylsulfonyl)piperidine-3-carboxamide

This compound was prepared using analogous procedures to those described in example 15.

LCMS: m/z 337.1 (M+HH)+.

Example 59

N F
Oz
0
F

(3S)-N-Cyclopentyl-1-[(2,6-difluorophenyl)sulfonyl] piperidine-3-carboxamide

This compound was prepared using analogous procedures to those descrjbed in example 15.

LCMS: m/z373.1 (M+H)+.

Example 60
LA
n‘\ N
o

Ox

4

0]

wn-2Z

Cl
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Exanpl e
48(3S) - N-(trans-4- Hydroxycycl ohexyl ) -1 -[ (3-phenoxyphen
wq kgosoi 206yl | pi peri di ne- 3- car boxam de Thi s conpoLms200&622307

prepared usi ng anal ogous prdcedures to those descri bed

in exanple 15. LCMS: miz 459.1 (M+H) +. Exanple 49
(3S)-1{(33)m#oanmlpnemmmu;Mmyty)piw{qlmit-wbmmids- yl

c AR B4 POl BAASEBAIR e RREOHRR, Blerh 2l cxample 15
LCMSthas85.d€¥eH)bed i n exanple 15. LCMS: nfz 460.1 (M+H) +.

Exanpl e 50

(3S)-N-(trans-4-Hydroxycycl ohexyl)-I-{[ 3-(2-net hyl phen

oxy) phenyl ] sul f onyl } - pi g&amglefd- 3- car boxani de This

conmpound was prepared using an ous procedures to
those described in exa IeAQS. : mz 473.2 (MHH) +.
Exanpl e © N

51(3S) -1 -{[3-(2-Chl or(i ;meyH)phenyI]sulfonyl}-N—(tran

conpound was prepared i nal ogous procedures to

t hose described in exanpl . LCM5 : mz 493 .1
(MrH) +. Exanpl e 52
(3S)-N-(trans-4-Hydroxycycloohexyl)-I-[(2-met hoxyphenyl

o ns- 4- Tyar ¢ yl) -l y
o P AR BRI RS BBRAR Th e FAEE o0 /2%
i Whiexempiued ¥8s PleENS] sy BB Krogedyres toghase descrvgdng pxample 15.

LCMS%%;@-#I{F%((W%?L@&&Z r$§§‘)§yc| ohexyl)-1-[(2-phenoxyphenyl

)sul fonyl ] pi peri di ne- 3-car boxamn de
Example 62

H
JoR
O
H
)

O g/S :

(3S)-N-[trans-4-(A cetylamino)cyclohexyl]-1-(phenylsulfonyl)piperidine-3-carboxamide

s-4-hydroxycyc|ohexylbégiperidine-S- car boxam de This

=z

Step 1.

At room temperature, to a solution of trans-cyclohexane-1,4-diamine (0.0261 g, 0.23 mmol)
in acetonitrile (0.2 mL), was slowly added a solution of acetyl chloride (16.4 pL, 0.23 mmol) in

acetonitrile (0.3 mL), followed by diisopropylethylamine. The mixture was stirred at r.t. for 30 min.

Step 2.

To the above mixture was slowly added a mixture of (3S)-1-(tert-butoxycarbonyl) piperidine-
3-carboxylic acid (50 mg, 0.22 mmol), and benzotriazol-1-yloxytris (dimethylamino) phosphonium
hexafluorophosphate (101 mg, 0.23 mmol) in acetonitrile (0.5 mL) with stirring at r.t,, followed by
diisopropylethylamine (55 uL). After stirring for 2 hours at r.t, the reaction mixture was concentrated.

The residue was usedin the next step.

Step 3.



Thi s conmpound was prepared using anal ogous procedures
to those described in exanple 15. LCVS: mz 459.1
W@ kobip1222€&Exanpl e PCT/US2005/022307
54(3S)- N-(trans-4- Hydr oxycy¢l ohexyl ) -1 -[ (6- phenoxypyri
di n- 3-yl ) sul fonyl ] pi peri di ne-3- carboxam de This
CIORPAkIE RSt ERANE HOUSIhtghnain dlorge (55 piLy sesistired at . for 1 hour.
t hose described .in exaqﬁLe 1?. LCVS, mz 460. 1
After rwp_bqf solpgat, rgs@tg was used in the Tollowing step.
(3S)-N-(trans-4-Hydroxycycl ohexyl)-I1-[(3-isopropyl phen
yl ) sul fonyl ] pi peri di ne- 3-car boxam de Thi s conpound was
Smp4'prepared usi ng anal ogous procedures to those descri bed

5 | A nfead1RF the hBove késMBe frothzSteb) K2COMSBmE;, 0.83 Bunbl)( @dipgencsulfonyl

Exanpl e 56 . e . . 0
chloridy 67 L 03, e REHBNHHEY P AT S FLIG CEPIRL S REG T 70 of
final prodE WG] SHRRNN aktbr S FiblioR @it prep AMPIOX ADCMS: hi2i468.¢ GMpdliid

was prepared using anal ogous procedures to those

described in exanple 15. LCM5: mz 427.1 (M+H) +.

Exanpl e 57(3S) - N-(transgkahipirg3xycycl ohexyl)- 1-

[ (2-ni trophenyl)sul fonyl] piperidine-3-carboxan de

Thi s conmpound was prepar;d ustngNanad ogous procedures

to those described in exp 5. /ﬁgvs: mz 412.1

(MrH) +; 845.2 (2Mr “Examele 58

(3S)-N-Cycl opentyl -jl - (phemnyl sul fonyl) pi peri di ne-3-carb

oxam de Thi s conmpoun®i“was prepared usi ng anal ogous

procedures to thos®sgescribed in exanple 15. LCVS: nfz
337. 1 (M+H) +. Exarcp’l

10

(3S)-N-{trans-4-[(Methylsulfonyl)amino]cyclohexyl}-1-(phenylsulfonyl)piperidine-3-

carboxamide

This compound was prepared according to procedures analogous to example 63. LCMS: m/z

444.1 (M+H)+; 466.0 (M+Na)+.

15
Example 64
H
~N__ O

Methyl [trans-4-({[(SS)-1-(phenylsulfonyl)piperidin-3-yl]carbonyl}amino)cyclohexyl] carbamate
This compound was prepared according to procedures analogous to example 63. LCMS: m/z

20 424.1 (M+H)+; 446.1 (M+Na)+.

Example 65
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(3S)-M %lﬂy)lni

(SS)-lé@rlﬂwen qyDpl

(3S)-N-Cyclopentyl -1-[(2, 6-di fl uorophenyl)sul fonyl]pip
eri di ne- 3- carboxam de Thi s conpound was prepared using

war@boges procedures to those described in exe@pUs2005022307

LCVB: nmfz 373.1 (M+H) +. Exafpl e
60(3S)-I1-[(3-Cnhl oro-2- nethylphenyl)sulfonyl] N-cycl ope

ntyl pi peridi ne- 3- carboxa s conpound was
prepared using anal ogous us res to those descri bed

i n exanple 15. H) +. Exanple 61
(35)-1-[(3- Chloroph nyl)suﬁfonyl] N-cycl opentyl pi perid

i ne-3-carboxamde T conpound was prepared using
anal ogous procedure ose descri bed in exanple 15.
LCMS: nmfz 371.1 (MW 3. 1 (2M+Na) +. Exanpl e 62

(3S)-N-[trans-4- (Acety no)cyclohexyl]-l-(phenylsulf

x?%'fcldi;'eﬂfry ﬁ(@ﬁﬁﬁgﬂﬁ;ﬂylﬁﬁp&cﬂ@e-i-canﬁbxmﬂm
errpera ure to a ol utlon of

{ This rompgidotaspaparef asporfing o Rrocqdyres suploggys 19 SsamRle ity i n

LCMSaRRBeN (Vi (95 ngdma)was slowy added a sol ution of

acetyl chl ori de (16.4 nm, 0.23 mmol) in acetonitrile
(0.3 n.), followed by diisopropyl ethylam ne. The

m xture was stirred at mmhmpkmm 30 min. Step 2. To the
above m xture was slowy added m xt ure of

(3S)-1-(tert-butoxycar borjﬁl ) er| di ne- 3-carboxylic
acid (50 ng, 0.22 her i azol -1-yl oxytris
(di met hyl am no) phgggtéhlumahexafluorophosphate (101
ng, 0.23 mmol) in acenonigrile (0.5 nL) with stirring
at r.t., followed bfs gllsopropylethylanrne (55 n).
After stlrrlng for 2gho at r.t, the reaction

m xture was concentrate he residue was usedin the
next ste Step 3. The residue fromStepn.2 jn 4 N k

g&ﬂ&'&r@‘ -@Bhygroxysyclphexydipiper @H‘eagt'cﬂrp?’fa"f@ 1

hoigg compound was prepared according to procedures analogous to example 15.

LCMS: m/z 385.1 (M+H)+; 791.2 (2M+Na)+.

Example 67

~F Q

o
\(D—Z

Cl

(3S)-1-[(5-Chloro-2-fluorophenylsulfonyl] -N-(3-hydroxycyclohexyl)piperidine-3-carboxamide

This compound was prepared according to procedures analogous to example 15.

LCMS: m/z 419.0 (M+E)+; 859.0 (2M+Na)+.

Example 68



After renoval of solvent, the residue was used in the
followng step. Step 4. A mxture of the above residue
wo e@aoBep 3, K2CO3 (90 ny, 0.65 nmol), and  PCT/US2005/022307
benzenesul fonyl chloride (46.7 nm., 0.33 nol) in
acetonitrile (0.3 nL) was stirred at r.t. overnight.
5.1 nmg (5.7 % of final prod was obt ai ned after
purification with prep. HPL . mz 408.1 (MHH) +.
Exanpl e 63 "N OH
(3S)-N-{trans-4-[( Isuﬁfonyl)anino]cyclohexyl}-l-(
phenylsulfonyl)plpe@L%lne-3- car boxam de This conpound
was prepared accordi Gpr ocedur es anal ogous to
exanpl e 63. LCVS: m% L (M+H) +; 466.0 (MrNa) +.
Exanpl e 64 Met hyl
[trans-4- ({[(38)-I-(phenmlsulfonyl)piperidin 3-yl]carb

am,no X
a5 BRI hPR D im 3 DAL S L e ATRR RS arbgramide
Blhis do@yBundnias phPdred adchvidifig o prpddiutes anglagaysio exempl e
6 Iohexyl)-l-(phenylsulfonyl)plper
LCMS; rﬂ‘f%? éhggﬁ%g%g{mg |s conmpound was prepared
5 according to procedures anal ogous to exanple 15. LCME:
mz 367.1 (MFEQ+ 755. 3 %%pq®+ Exanpl e 66
(3S)-1-[(2-Fluorophenyl)sultonyl]-N(3-hydroxycycl ohex
yl ) pi peri di ne- 3- car boxamale conmpound was prepared
according to procedures dhal. to exanple 15. LCME:
mz 385.1 (MH) +; 7{} (MNg) +OFexanpl e 67
(3S)-1-[(5-Chloro-2- rophenyl ) sul f onyl ] - N- ( 3- hydr ox
ycyclohexyl)piperidb@g-s-carboxanide

O//

SN

(3S)-N-(3-Hydroxycyclohexyl)-1-[(3-methoxyphenyl)sulfonyl] piperidine-3-carboxamide
This compound was prepared according to procedures analogous to example 15.

10  LCMS: m/z397.1 (M+H)+; 815.3 (2M+Na)+.

Example 70

? (L
“‘\J\N OH
H

o '.“
v

Cl
(3S)-1-[(3-Chlorophenyl)sulfonyl] -N-(3-hydroxycyclohexyl)piperidine-3-carboxamide

15 This compound was prepared according to procedures analogous to example 15.

LCMS: m/z 401.0 (M+H)+; 823.0 (2M+Na)+.

Example 71



Thi s conmpound was prepared according to procedures

anal ogous to exanple 15. LCMS: niz 419.0 (MtH)+; 859.0
W@ 20d6Mied226 Exanpl e PCT/US2005/022307

68(3S)-1-[(3-Chloro-2-net hglphenyl ) sul fonyl ]-N-(3-hydr

oxycycl ohexyl ) pi peri di ne- 3- car boxam de Thi s conpound

was prepared according tg pr ures anal ogous to
exanple 15. LCVS: niz 415}}\1 +; 437.0 (MtNa) +.

Exanpl e 69 OH

(3S)- N (3- Hydroxycy f")-l -[ (3- met hoxyphenyl )sul fo
nyl ] pi peri di ne- 3- cabb xam de This conpound was
prepared accordi ng toS dures anal ogous to exanple
15. LCVB: mfz 397.1 @ 815.3 (2M+Na) +. Exanple 70

(3S)-1-[(3-Chl oropheByT) fonyl]-N-(3-hydroxycycl ohex
(3S)- 1Xéz)mloﬁn%bhéiiynﬁﬂt%nml\bgmd@cﬁuhsxﬁmmmnﬂ-aAmbmaanaas ed

according to procedures_anal &s to exa 5l 1%
T is arpoBnd WAS Iy Pareg SeccpipipRsires R a D Sartphe

LeMST 335 olviri8+. Br omophenyl ) sul fonyl ] - N- (13- hydr oxycycl ohe
xyl ) pi peri di ne- 3-carboxam de This conpound was
prepared according to procedures anal ogous to exanpl e
15. LCVS: 'z 4450(|\/H-ﬂth le 72
(3S) - N (3- Hydr oxycycl ohexyl ) - | - nmet hyl phenyl ) sul f on
yl ] pi peri di ne- 3-car boxam e ‘comound was prepared
according to procedu .- exanpl e 15. LCME:
mz 381.1 (MtH) +; 783 Na) +. Exanple 73
(3S)-1-[(3-Fluor ophe sulfonyl] N- ( 3- hydr oxycycl ohex
y ) pi peridi ne-3-car Bgani de This conmpound was prepared
accordi ng to proceduggs al ogous to exanpl e 15.

(3S)-N-(3-Hydroxycyclohexyl)-l-[(3-methylphenyl)sulfonyl]piperidine-3-carboxamide
This compound was prepared according to procedures analogous to example 15.

LCMS: m/z 381.1 (M+H)+; 783.2 (2M+Na)+.

Example 73

\JL Q

(3S)-1-[(3-Fluorophenyl)sulfonyl]-N—(3-hydroxycyclohexyl)piperidine-3-carboxamide
This compound was prepared according to procedures analogous to example 15.

LCMS: m/z 385.1 (M+H)+; 791.2 (2M+Na)+.

Example 74
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LCVB: mfz 385.1 (MrH)+; 791.2 (2MtNa) +. Exanpl e
74(3S)-1-[(2, 6-D chl orophenyl ) sul fonyl ] -N-(3-hydroxycy

W@ b@h®xazkg pi peri di ne- 3- car boxam de Thi s conpouPdI/ie®05/022307

prepared according to procé8lures anal ogous to exanpl e
15. LCMS: mz 435.0 (MtH) +. Exan'ple 75
(3S)-1-[(2,5-D nethyl phenyl) ponyl ] - N- (3- hydr oxycycl

ohexyl ) pi peri di ne- 3-c rbolj{am hi s conmpound was
prepared according t p ocur S &HAal ogous to exanple
15. LCMS: mz 395.1 ;7 811.2 (2M+Na) +. Exanple 76

(3S)-1-[(3-Bromophery I)Slﬁfonyl] N- ( 3- hydr oxycycl ohexy
| ) pi peri di ne-3-car bo 3 a: Thi s conmpound was prepared
accor di ng to procedu es I ogous to exanple 15. LCME:
m z 445, (MH—I)+ Exanpl e
3S)- 1@{2@13)&'0;% e Bg@%k}&%ﬁgﬁmbﬂpeﬁh&&smmcﬁwm
exy car oxam'de I'S conpound
pifélpacprenpuaé zv,vefr mpwgedtascoa@e&@mﬂceéurw@g%éo gmelednpl e
LCMSlgxl . Q\,p;t@ +435.0 (MrH) +; 893.0 (2MtNa) +. Exanpl e78
--1 Di f1 uor ophenyl ) sul f onyl ] - N- (3- hydr oxycycl
ohexyl ) pi peri di ne- 3- car boxanm de Thi s conpound was
prepared accordi ng to pr ¢§ anal ogous to exanpl e
15. LCMS: mz 403.1 (M+H) +; 827.2 (2M+Na) +. Exanple 79

(35)-1-[(3,5-Dichl orophenﬂ\é}3 nyl] N- ( 3- hydr oxycycl

ohexyl ) pi peri di ne- 3-ca @ compound was
prepared according t ures anhal ogous to exanpl e
15. LCMS: niz 435.0 893. 0 (2M+Na) +.

o
I

3 S)-l-[(2,5-Dimethylphenyl)sﬁlfonyl] -N-(3-hydroxycyclohexyl)piperidine-3-carboxamide

This compound was prepared according to procedures analogous to example 15.

LCMS: m/z 395.1 (M+H)+; 811.2 (2M+Na)+.

Example 76

R L

*“‘LN OH
H

o '.“

=9 Br

ST

(3S)-1-[(3-Bromophenyl)sulfonyl]-N-(3-hydroxycyclohexyl)piperidine-3-carboxamide
This compound was prepared according to procedures analogous to example 15.

LCMS: m/z 445.0 (M+H)+.

Example 77



Exanpl e 80
(3S)-1-[(2,5-Di fluorophenyl)sul fonyl]-N-(3-hydroxycycl
W@ b@spidpé peri di ne- 3- carboxam de Thi s conpoundP@EES2005/022307
prepared according to procéflures anal ogous to exanpl e
15. LCMS: mz 403.1 (M+H) +; 827.2 (2M+Na) +. Exanpl e 81

(35) I-F@ S)Bnkhl[;ﬁ;bhemmm@qm Iasuwromiydloﬁuxymmamme-memiﬂe

eri di ne- S
e RN R Dy o R TR S
LCMS:La/z 4B CYRV--HD-2 89%4.6 (IMOWHH) +. Exanpl e 82
(3S)-N-(trans-4-Hydroxycycl ohexyl)-1-[(3-nmethyl phenyl)
sul f onyl ] pi peri di ne- 3-car boxam de Thi s conpound was
5 prepared accordi ng to prExxegle78s anal ogous to exanpl e
15. LCMS: mz 381.1 (MHH) +; 3 (2M+Na) +. Exanpl e 83
(3S)-1-[(3-Fl uorophenyl ) sl f -N-(trans-4-hydroxycy
cl ohexyl) pi peri di ne- 3*sax'b RLeeoii s conmpound was
prepared according tlo p;ocedures anal ogous to exanpl e
15. LCMs: mz 385.1 +; 791.2 (2M+Na) +. Exanpl e
84(3S)-1-[(2, 6-Di cth%sop nyI )sul fonyl]-N-(trans-4-hyd
roxycycl ohexyl ) pi per oélcar boxam de This conpound
was prepared accordlng cedures anal ogous to
exanple 15. LCVE: niz 435 1 M+H) +. Exanpl e 85 i
(39)- 1{[(23)-Diﬂuﬁ)('(ﬁ),h5nﬂ)snﬁoltyy]I-mhydr)lmb’¢ldw}b’lj)Pil‘!P1(idiFaﬁS’allbﬂﬁwlde
X d
XYY Sérg&%éé{ %P@@@&%ﬂ&&?@g% RRXAM fioddls %o GAMBRUS!

are res aaogous to
LCMSemamﬂBé (M&}Dtﬁ%Z(WtN@% 1 (MrH) +; 811.3 (2M+Na) +.

10 Exanpl e 86
Example 79
2 L
-“‘J\N OH
H
OQI
s cl
0
Cl

(3S)-1-[(3,5-Dichlorophenyl)sulfonyl]-N-(3-hydroxycyclohexyl)piperidine-3-carboxamide
This compound was prepared according to procedures analogous to example 15.
15  LCMS: m/z 435.0 (M+H)+; 893.0 (2M+Na)+.

Example 80

\JL JCL
ow
s F
ST
F

(3S)-1-[(2,5-Diﬂuorophenyl)sulfonyl]-N-(3-hydroxycyclohexyl)piperidine-3-carboxamide

20 This compound was prepared according to procedures analogous to example 15.

LCMS: m/z 403.1 (M+H)+; 827.2 (2M+Na)+.
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(3S)-1-[(3-Bronophenyl )sul fonyl]-N-(trans-4-hydroxycyc

| ohexyl ) pi peri di ne- 3- car boxam de Thi s conpound was
w@e@palRde accor di ng to procedures anal ogous t oOPERHERIN®022307

15. LCMS: niz 445.0 (M+H) +60Exanpl e

87(3S)-1-[(2,5-Dichl orophenyl)sul fonyl]-N-(trans-4-hyd

roxycycl ohexyl ) pi peri di rBampk®1boxam de This conpound

was prepared according to procedubqals anal ogous to

exanple 15. LCMS: miz 4300 ‘Y. Exanpl e 88
(3S)-1-[(2,4-Difluorgphenld nyl]-N-(trans-4-hydro
xycycl ohexyl ) pi peri oﬂ% rboxani i de This conpound
was prepared accordi

33 Pr ocedur es anal ogous to

exanpl e 15. LCMVE: n10p40 1 (MrH) +; 827.2 (2MtNa) +.
Exanpl e 89
(3S)-1-[(3,5-Dichl oroph )sul fonyl]-N-(trans-4-hydro
xycycl ohexyl ) pi peri di ne- 3= car boxam de Thi s conpound

(3S)-1:[2sB onephemyt)s el tomyl N-(topis d-iydooe cxstebe xylpipesigines3-eayboxamide

QE?W%I%I)O%F? E'Ia%ar% %CF %ﬁﬁényé ul f onﬁc%gﬁgl- ( 7 gmngle 4{5 th%MS m/z

445.0 MYy cl ohexyl ) pi peri di ne- 3- car boxarri de This conpound
was prepared using the simlar procedures described in
exanpl e 15. LCMS: mlz 435.0 (MtH) +. Exanple 91
(39)-1-[(2,5-Di fl uor ophelémampia#% onyl ] - N- (trans- 4- hydro

xycycl ohexyl) pi peri di ne- 3- car hexawHle This conpound
was prepared according to prres anal ogous to
\‘ L

exanple 15. LCVs: nf 827.2 (2MtNa) +.
Exanpl e 92
(3S)-N-(trans-4-Hydro

ycIohexyI)-I-(2 t hi enyl sul f ony
I') pi peri di ne- 3- carb&eq;m

(3S)-N-(trans-4-Hydroxycyclohexyl)-1-[(3-methylphenyl)sulfonyl] piperidine-3-carboxamide
This compound was prepared according to procedures analogous to example 15. LCMS: m/z

381.1 (M+H)+; 783.3 (2M-+Na)+.

Example 83

«OH
0 .
‘\\\”\N/O
H

/
-Z

(3S)-1-[(3-Fluorophenyl)sulfonyl]-N-(trans-4-hydroxycyclohexyl) piperidine-3-carboxamide
This compound was prepared according to procedures analogous to example 15. LCMS: m/z

385.1 (M-+H)+; 791.2 (2M+Na)+.

Example 84
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Thi s conmpound was prepared according to procedures
anal ogous to exanple 15. LCMS: nfz 373.1 (MtH)+; 767.2

W@ 20d6Mied226 Exanpl e PCT/US2005/022307

93(3S)- N-Cycl oheptyl -1 -(phehyl sul fonyl ) pi peri di ne-3-ca
rboxam de Thi s conmpound was prepared according to

procedures anal ogous to exanp 1®H LCVs: mz 365.1
(MtH) +; 751. 3 (2M+Na) +. X a 94
(3S)-1-[(3-Chloro-2- y RITEN sul fonyl ] - N-cycl ohept

yl pi peri di ne- 3- car baxa de HThI s conpound was prepared

accordi ng to proced s al ogous to exanple 15. LCWVE:
mz 413.1 (MHH) +; M-Na) +. Exanpl e 95

(3S)-N-Cycl oheptyl -I O[ uor ophenyl ) sul f onyl ] pi perid
|ne 3- car boxam de Thi ound was prepared accordi ng

@9)-1q

% rgﬁﬁ%ﬁ% agl%a_lmg?&?tr -%adggxycyc]léhexlﬂg\l/senﬂe- -cal%oxamlde

961i3 Dmpoubd ZaSpropaRainryttihg td froceddes Matogotsooeptnyplpil PAGMS: m/z
di ne- 3- car boxam de Thi s conpound was prepared

435.1 Q& di ng to procedures anal ogous to exanple 15. LCMs:
mz 443.1 (M+H) +. Exanple 97

(35)-1-[(3- Chlorophenyl)gulf n%é]-l\l-cycl oheptyl pi peri d

i ne-3-car boxan de Thi s

was prepared according

1 (MrH)+ 819.3 (2MkNa) +. |

to procedures anal ogous tg #@*‘ES LCVS: m z 399.

(3S)- N-Cycl ohept yl -|

enyl ) sul fonyl ] pi perid

I ne- 3- car boxam de Thi omﬁbund was prepared according
to procedures anal oqf)lh‘s to exanple 15. LCMS: nlz

sy

(35)-1-[(2,5-Dimethylphenyl)sulfonyl] -N-(trans-4-hydroxycyclohexyl)piperidine-3-carboxamide

This compound was prepared according to procedures analogous to example 15. LCMS: m/z

395.1 (M+H)+; 811.3 (2M+Na)+.

Example 86

~OH
\JL Q
'?'
OQ//S Br
ST

(SS)-I-[(3-Br0mophenyl)sulfonyl]-N-(trans-4-hydroxycyclohexyl)piperidine-3-carboxamide

This compound was prepared according to procedures analogous to example 15. LCMS: m/z

445.0 (M+H)+.

Example 87
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379.1 (MtH) +; 779.3 (2MtNa) +. Exanpl e
99(3S)-1I| - (Phenyl sul fonyl)-N(tetrahydro-2H pyran-4-yl)

w@Renitece- 3- car boxam de This conpound was prEREEUSIN0S/022307

according to procedures anakogous to exanple 15. LCMS:

mz 353.1 (MtH)+; 727.2 (2M+Na) +. Exanpl e 100

(3S)-1-[(3-Chloro-2-nethyl phe . H fonyl ] -N-(tetrahyd

ro-2H pyran-4-yl ) pi peri di fe- rboxam de This

conmpound was prepare -c‘grr ( to procedures

anal ogous to exanple 15 LEMS: miz 401.1 (M+H) +; 423.0

(M+Na) +. Exanpl e 10

(3S)-1-[(3-Methoxyp -~. II tonyl ] - N-(tetrahydro-2H py
H O

ran-4-yl ) pi peri di ne- B-Cr xam de Thi s conmpound was
prepared accordi ng t gpreeedures anal ogous to exanpl e

SN TR L N T RN T

hekiy kppqad wds pepdecaridingnd pecddoce rnaogous rooeganple 15. LCMS: m/z

435'0@%%%§phere, to a m xture of

N- (trans-4-hydroxycycl ohexyl) -1 -
(phenyl sul f onyl ) pi peri di ne- 3- car boxam de (25 ng, 0.068
mol ), 4-pyridinol (9.7 . nmol ), and
tri phenyl phosphi ne (26. BIE%E"Q éltgo nol ) in
tetrahydrofuran (0.5 nl) P sol ution of
di et hyl azodi car boxyl ate ﬁ‘é@eo 10 mmol ) in
tetrahydrofuran (0.1 xture was stirred at
r.t. overnight. The ro uctHwas purified with prep.
HPLC. 1.9 ng product \Mas obt ained, yield: 6.3 % LCVE:
mz 444.2 (MtH) +; 8 Na)+ Exanpl e 103

N- Cycl ohexyl - 3- met hyIOI enyl sul f onyl ) pi peri di ne-3-c
ar boxam de Step 1. F F

(35)-1-[(2,4-Difluorophenyl)sulfonyl]-N-(trans-4-hydroxycyclohexyl)piperidine-3-carboxamide

This compound was prepared according to procedures analogous to example 15. LCMS: m/z

403.1 (M+H)+; 827.2 (2M+Na)+.

Example 89
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(3S)-1-[(3,5-Dichlorophenyl)sulfonyl]-N-(trans-4-hydroxycyclohexyl)piperidine-3-carboxamide

This compound was prepared according to procedures analogous to example 15. LCMS: m/z

435.0 (M+H)+,

Example 90



10

15

A m xture of ethyl piperidine-3-carboxylate (1.00 g,
6. 36 mmol ), benzenesul fonyl chloride (0.812 nlL, 6.36

wonwbk)pi22a60d triethylamne (2.66 nL, 19.1 mmol ) PCTIUS2005/022307

nmet hyl ene chloride (10.0 mé} was stirred at r.t. for 2
hours. The m xture was quenched with water, then

extracted with ethyl acetate. FfheQktract was washed
with N HO sol ution, vvat(lgr , d sodi um bi car bonat e
solution, water, and .rieynsuecessi vely. Then, the
extract was dried ovgri:}odiwm sul fate (anhydrous).
After filtration, theNiltrate was concentrated to
yield 1.79 g (94% JFs
| - (phenyl sul fonyl ) pi @eri
r.t., to the sol utionpef\e
| - (phenyl sul fonyl) pi perid jne- 3-carboxylate (0.50 g,
2.0 mol) in tetrahydrofufan (5.0 rrLl;)
(3S)-1deR=BichlopophenylsulforylliNr (HransdrbydrpKyfy el

e- 3-carboxyl ate. Step 2. At

mn, to the mxture was added net hyl iodide (157

m/z 43310, (MXHB+mol ). The nixture was stirred at r.t.
over ni ght and was quenched with 10%citric acid,
thenextracted with ethyl acetate. The extract was
washed with water, sat' dExpgHleM bi carbonate sol uti on,
wat er, and brine, successivel TleHextract was then
dried over sodium sul fat eo(aous). After
filtration, the filt Uvs,g sQatentrated to yield 200
nmg (40% of ethyl 3-@yl-m-
(phenyl sul f onyl ) pi perinfi ne- 3- car boxyl ate. Step 3. At
r.t., to a solution %#éc | ogexanam ne (19.1 ng, O0.19
mol ) in nethyl ene ct’(ﬂ’or (0.1 nL) was added 2.0 M
of trinmethylal um num i oFbuene (96 ul, 0.19 mmol).
After stirring for 30 nmin, to the solutign was, a

(3S)-1A. rDifporepheny fogglh@t(pr?ps_-4-hydroxycyclohexyl)piperidine-%-chr o?(amide
| ThRREMYSHAI iR PYdphiel REIdEgNS prcsdkd Midogdut & &AMpEYLS. LCMS: m/z

0.1 1 mml) in nmethylene chloride (0.1 nL). The

403.1 (ke 29 SMtPTed at r.t for 10 nin, then, at 40 0OC
overnight. After cooling tor.t., the mxture was
purified with conbi-flash. The product was further
purified with prep. HPLCEXampe final product was
obtai ned. Yield: 3.2% LC%B: 368B.1 (MtH) +; 751.3
(2M+Na) +. Exanple 104

|
o8
H
N

Ox
U
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(3S)-N-(trans-4-Hydroxycyclohexyl)-1-(2-thienylsulfonyl)piperidine-3-carboxamide

This compound was prepared according to procedures analogous to example 15. LCMS: m/z

373.1 (M+H)+; 767.2 @M+Na)+.

Example 93

was_ sl ow _
: arTE b‘H‘ZDH’f@eﬂﬁmﬁés@aﬂwxamlde
g%hé Bhpound %ﬁgmphe%ﬁ& fhb %Milapgmceﬁmeg desztibdd'ih Qg?ﬁ ¢ 15. LCMS:



(3S)-1-[(3-Chl oro-2-net hyl phenyl ) sul fonyl ]-N-(3-o0xo0-3H
-spiro[ 2- benzofuran-1,1"-cycl ohexan] -

wd200¢l0)n2e@er i di ne- 3- car boxam de Step 1. Under POCT/USZIE022307
at nosphere, a solution of %0 M of di butyl magnesiumin
heptane (2.6 nL, 2.6 nmol) was slowy added to a
sol ution of 2-bronobenzoic_aciAd .0 g, 4.97 mol) in
tetrahydrofuran (10 ni) V\:h?Ch cool ed bel ow -15 0C
with stirring. Then, hesyr x+af e was added a
solution of 1.60 M of utwilithiumin hexane (3.40
m., 5.44 mmol) bel ow - OC over 20 m n under
effective stirring. A?*;r stirring below -15 0C for 1
hour, a solution of 1,01- hexanedi one nono- et hl ene
ketal (0.932 g, 5.97 mmol n tetrahydrofuran (3 ni)

s ,add the r tion m.xtune gt - 0C. After
(33)'N\£¢Y‘il‘?1e %9}'6'? el'yﬁ‘ci)algornygf’ P? Té‘ﬂ&?"? abé) X?I(Jelglgt ion m xture was
(ki coragbund ths Pipar@ acsalling itopro¢eliOresrinalogPhretoreaample il g .CMS: m/z
] r iyred at r.t. overnight, then extracted
365.1 (ﬁlf@%eﬁ%ﬁéﬁﬁa +t'e. The extract was washed with 10%

5 citric acid, water, sat'd sodi um bi carbonate sol ution,
wat er, and brine, succesﬂav Vo4 After drying over
anhydr ous sodi um sul f at e, e solid was filtered off.
The filtrate was concentraped. e, resul ting residue
was heated at refluxing injace g (5 nL) and 3 N HC
solution (6 m.) for 4hoyr's>NAftTer cooling, it was
concentrated. The product! wal taken into ethyl
acetate. The organi cs(gl\'}hti n was washed with water, IN

HC sol ution, water, Sgi lum bi car bonate, water,
brine; dried over anhy@r odium sul fate. After
filtration, the filtrate concentrated. The
1LeRehiokd! shies _Nidy&ehepiipipbrlidn b 3calpoxhmide
@915 Lk %;I{egfyégﬁ%ngmggﬁr dy@iEndey fipkei

3 hig'cpmpgying $Yap prspse pqgpuing|to progedures analogous to example 15. LCMS: m/z
10 413.1 @M$j{ph@4<7ajl?]\44$qa§+ di one was obtained. Step 2 . To a

solution o
3H, 4H spiro[ 2- benzof uran-1, 1" -cycl ohexane] - 3, 4' - di one
(100 ng, 0.46 nmmol) in nef obs ( 1 nm) was added

sodi um borohydride (35 ng, 0.92 nuol) with stirring.
The m xture was stirred at ¢g.t 2 hours, then
quenched with water. Then, |t he ure was
concentrated and extr@d thethyl acetate. The

extract was washed wt N 00'4) itric acid, water, and

bri ne, |
@

/

0)

(3S)-N-Cycloheptyl-1-[(2-fluorophenyl)sulfonyl] piperidine-3-carboxamide
15 This compound was prepared according to procedures analogous to example 15. LCMS: m/z

383.1 (M+H)+; 787.3 @M+Na)+.

Example 96



successively; then dried over anhydrous sodi um
sulfate. After filtration the filtrate was

waeoeweemea@t ed to yield 101 ng of PCT/US2005/022307
4' - hydr oxy- 3H-spi ro[ 2- benzefuran-1, 1" -cycl ohexan] - 3-on
e (yield: 99%. Step 3. At r.t to the m xture of
4' - hydr oxy- 3H spi ro[ 2- benzof ur 2 , I-cycl ohexan] - 3- one
(100 ng, 0.46 mmol), triethyl @ (192 nm., 1.37 mmol)
in methylene chloride w) yas—added met hanesul f onyl
chloride (42.6 nL, 0.p5 IB with stirring. The
m xture was stirred at N. tBr overni ght, then quenched

with water and extrad®es] with et hyl acetate. The
extract was washed wi tdf @ , then brine once; and
dri ed over anhydrous sodiwgFsul fate. After renoval of
[id, the soluti was ,concent r at t [ 120 ny
o913 iopaheneufers i3-S ERERIR Ty Brindtd 2. )
nEhis anesadtini caapepdrsd &kakding88procduesp adaloghusiioexample 3. LCMS: m/z

431 '-%9; 3H- spi ro[ 2- benzofuran-1,1"'-cycl ohexan] -4' -yl
: ahesul fonate (120 ng, 0.40 mmol ), sodium azi de
5 (263 ng, 4.05 nmol) in DVMF (2.0 L) was naintai ned at

80 OC overnight. After Cé)ol in 07 it was quenched with

sat'd NHACI sol ution, théh extracted with et hyl

acetate. The extract was vv%shh wat er twice,
brine once, and dried over janh s sodi um sul fate.
After filtration the MyratR“was” concentrated to
yield 90 ng of 4'-azido-3H sPiro[2-benzofuran-1,1"-
cycl ohexan] - 3- one (yigl\'l‘j: 91% . Step 5. A mxture of
4' - azi do- 3H spi r o[ 2- berzefararcll , | ' - cycl ohexan] - 3- one
(90 ng, 0.36 nmol) in Qret ol (5 nL) with 10%

pal | adi um on charcoal (30™~f) was stirred under

(3S)-llfilﬁj&ﬂﬁ?&bh%hﬂgﬁg@%%?ﬂﬂe&&@ﬂigénﬂfiné&%%xarﬁﬁgeir d 8

tration, on oncentrated to vy 8
i hisfcompouadivrae pRpepd pegprding to procedures analogous to example 15. LCMS: m/z

10 399.1 é\qpﬁpﬁi@{yg ?Iﬂ;lil\%aw_.- cycl ohexan] - 3-one (yield: 90%. Step

xture o
4' - am no- 3H spi ro[ 2- benzofuran-1,1"'-cycl ohexan] - 3- one
(11 nmg, 0.03 mmol), 3- Example 98
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(3S)-N-Cycloheptyl-1-[(3-methylphenyl)sulfonyl] piperidine-3-carboxamide
15 This compound was prepared according to procedures analogous to example 15. LCMS: m/z

379.1 (M+H)+; 779.3 (2M+Na)+.

Example 99



chl or o- 2- met hyl benzenesul fonyl chloride (6.8 ng, 0.03

mol ), and triethylamne (10.5 nL, 0.075 mol) in
wae@bom26ile (0.2 n) was stirred at r.t. forPCr/sums022307

The m xture was purified bgeflash colum to yield 10.2

ng of final product was obtained. Yield: 65% LCMS:

517.0 (M+H) +; 539.1 (MtNa) g. anpl e 105
(3S)-1-[(2, 6-Dichl orophenyll) s fo yI]-N(S-oxo-m+spir
o[ 2- benzofuran-1,1"-c hexa
yl') pi peri di ne- 3-carbo hi s conpound was prepared
usi ng procedures anau9| us to t hose of exanple 105.
LCMS: mz 537.0 (N%FD 0 (MtNa) +. Exanpl e 106
(3S)-1-[(3-Chloro-2- nyl)sulfonw]-r¢(cyclopro
pyl met hyl ) -N- (trans- 4-
(3S)- 1f(PHJ@l@ﬁﬂyﬁéﬂmf(&%hﬁirbﬁﬂ-ﬂyraﬂ%ﬁl)pi}febﬂmm d&b&aﬁﬁdel
Aﬁ‘er Stlrrlng f"fﬁ %Lﬁ{ eﬂ 0 to xameSLCMSm/z
¢ KR combosil NGR PEPBHOSEAHEMES RSl ArRep o R &
353.1 (RFEED)-; 7ZnmieMHiNab-by | ami ne (1.84 nl, 13.2 mmol) in
1, 2-di chl oroet hane (10 nl) was sIomAy added
cycl opr opanecar boxal dehyde (0.49 nL, 6.6 mMmmol) with
vigorous stirring. AfteiExaipleriodg for another 30 mn,
to the m xture was added sodi u ri acet oxybor ohydri de
(2.8 g, 13.2 mol ). The m xt ur stirred at r.t
overni ght, then was ¢ hedy wat er, and extracted
with ethyl acetate. Tme extréct was washed with
water.Step 2 . To the ract was added sodi um
hydr oxi de (0.79 g, 20%sD followed by 1 eq. of
d|-tertbutyld|carbonat@’ g, 6.6 nmol). The
m xture was stirred at r ‘or a weekend, then
acidified to pH of about 7 th 1 N HCO solution. The
product was extracted mﬁthciihyl acetate. The organic
(3S)-18[(8-Chiope+2umehylplidnghisubfonyl]-Np(tetihy d ol-2H-pyran-4vp e periding3-
[ successively. Then, the extract was dried

carboxz{nlliqg’
10 This compound was prepared according to procedures analogous to example 15. LCMS: m/z

401.1 (M+H)+; 423.0 (M-+Na)+.

Example 101

~1 A

15  (3S)-1-[(3-Methoxyphenyl)sulfonyl]-N-(tetrahydro-2H-pyran-4-yl)piperidine-3-carboxamide
This compound was prepared according to procedures analogous to example 15. LCMS: m/z

383.1 (M-+H)+; 787.3 (M+Na)+.

Example 102



10

15

20

25

over anhydrous sodiumsulfate. After filtration, the
filtrate was concentrated to yield 0.857 g of

WO edobloui2gé PCT/US2005/022307
(cyclopropylnethyl)(trans-47hydroxycyclohexyl)carbanat
e (yield: 48% 2-step). Step 3. A m xt ure of

tert-butyl
(cyclopropylnethyl)(trﬁ!s;i;l;ﬁrox cyclohexyl)carbanat
e (0.857g, 3.2 i on ~af-Net hyl ene

chloride (6 nL) and 4. of hydrogen chloride in 1, 4-
di oxane (3 nL) wa |rred at r.t. 2 hours.
Concentration yiekded 0.658 g of trans-4-
[(cyclopropylnetqg ] cycl ohexanol hydrochl ori de
(100% . Step 4. A'm of
trans-4-[(cycl opropyl yl ) am no] cycl ohexano

(35)- llﬁ?‘ﬁ&ﬁ'fslﬂ fglw fjﬁ-[ﬁ %rm 4-9'1049% e}cyl] p1per1dme-3 carboxamlde

3S) -1 - t
gyinger( gogtrig@nb;ttng?pycar |t90 ng/ L}gf?;lg]gqe :ql al geNS(trgl?srfhydy oxycyclohexyl) 1-
(phen)MJ,umSﬁ[}Ilfpﬁp%ﬁlﬁllhé@Icmﬂbﬁlﬂh&ogﬂhﬂ@ml 1HbI), 4-pyr1d1n01 (9.7 mg, 0.10 mmol),

and trmmmhgor oF osgtf;%;& éWIX 1fggqudro&Jrgg£0r§n%p) wgq,]added a solution of
dlethyﬂf‘ztoﬁﬁérG&SflaQéw 18 ru'Ld§ 16 fd )k ketMBydrStutah (@ nll). Thelmixture was stirred at

overni ght. e m xture was uenched With 10%citric
r.t. overpight; Thfxprp@upt wes pwrifipd with prep AR Gitled mgn@d@%t“faae‘?‘fa% yield: 6.3 %.
LeMSMasNed M- 108,6 biiRapci d sol ution, water, and brine
succe33|vely, then dried over anhydrous sodi um
sulfate. After filtration, the filtrate was
concentrated. Step 5. Aﬁggm&uyﬁnof above concentrate
in nmethylene chloride (3.0 m.) and 4.0 M of hydrogen
chloride in 1,4-di oxa n) was stirred at r.t. for
3 hours. Then, the m s concentrated to yield
0.34 g of /,S N
(3S) - N—(cyclopropylnethyl) NH(trans- 4- hydr oxycycl ohexy
| ) pi peridi ne-3-carboxam de h ochloride (98% 2 step,
crude). Step 6. A m xture of
(3S)-N-(cycl opropyl met hyl ) - O(tr s-4- hydr oxycycl ohexy
| ) pi peridi ne-3- carboxam de hy hl oride (10 ng, 0.03

mmol ), 3-chl oro-2- net hyl benzen fonyl chloride (7.1
ng,

N-Cyclohexyl-3-methyl-1-(phenylsulfonyl) piperidine-3-carboxamide

Step 1.

A mixture of ethyl piperidine-3-carboxylate (1.00 g, 6.36 mmol), benzenesulfonyl chloride
(0.812 mL, 6.36 mmol), and triethylamine (2.66 mL, 19.1 mmol) in methylene chloride (10.0 mL)
was stirred at r.t. for 2 hours. The mixture was quenched with water, then extracted with ethyl acetate.
The extract was washed with 1N HCI solution, water, sat’d sodium bicarbonate solution, water, and
brine, successively. Then, the extract was dried over sodium sulfate (anhydrous). After filtration, the

filtrate was concentrated to yield 1.79 g (94%) of ethyl 1-(phenylsulfonyl)piperidine-3-carboxylate.

Step 2.

At r.t., to the solution of ethyl 1-(phenylsulfonyl)piperidine-3-carboxylate (0.50 g, 2.0 mmol)
in tetrahydrofuran (5.0 mL), was slowly added 1.0 M of lithium hexamethyldisilazide in hexane (2.5
mL, 2.5 mmo]) with stirring. After stirring for 30 min, to the mixture was added methyl iodide (157

ul, 2.5 mmol). The mixture was stirred at r.t. overnight and was quenched with 10% citric acid, then
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0.03 nmmol), triethylamne ( 11 nL, 0.08 nmol) in
acetonitrile (0.2 nL) was stirred at r.t. for 1 hour,

wo bea/opzeé fied with flash colum. 5.1 ng (yi el BCT/B&25/022307
final product was obtained68LCVS: nfz 468.9
(M+rHH- . Exanmpl e 107

extractdd3&i}h Nhjl@ethteprnpgtmmy IWasHed [With, vgateti satfld sodipiherigprbogafp solution,

tra
water, P,R;ly li)rlﬂgy% gffsf‘)lﬁ‘g;éypjep?xﬁ%?t ws ﬁdéensdr(l:eélr 81;( %orcrl]lugl sullﬁa.te (anhydrous). After
filtratiohp Nhe Ufilirawa swisr epareathtedsitng yiial 20§ouss peovedaf eghyl o 3-methyl-1-
(phenyffggmyl)plperldX ne[gzca?bojxgﬁlte LCVE: iz 468.9 (MrH) +. Exanple

(3S)-N-Cycl oheptyl -1-[(2, 6-dichl orophenyl)sul fonyl]pip
Srep 3,871 di ne- 3- car boxani de This conpound was prepared using
the simlar procedures described in exanple 1. LCMs:
nhtzr.14 38 alsolulbipt cycBBexaparhiapiidal mg, Gt mphad) mogethylene chloride (0.1

mlL) w{sna%éeci 2, & g\f’ ?tﬁp Fb%{hgfaﬁmﬂg&yhtmgl{y(ba f" bf@ %ﬁllc]l)' I)l'f{el; §t§ﬂ1§ £t 30 min,

FoXyie pi peri dine- 3-carboxam
to the sStutipn ﬂyas #lded xsqjutg)ncif ethiglr 3-methylyll-(phenylsulfonyl)piperidine-3 -carboxylate (35

mg, 0 trrglglgljn%linéﬂ%gﬁe é%’cﬁﬁ%: g e)ni% Gllélrg ?rg'ﬁ'}ﬁle]v@a@r M&aét ?t fo@ 18 Il‘ﬂg then, at 40

°C oveljgltt. o@fmn cmﬂing ta cie tlnqmlxtunf‘— wasorrified ‘(~’1ﬂlcqim_t§l ﬂaﬁls Tbﬁt lePih@EijiS further
pur1ﬁe€1l Lith pk ptep. Q%ﬁagp-l;gcﬁlc{%ﬁgo'ﬂ{a cWegieldhem,concent rat ed
oYy e U an (Y}

roduct trans-4-

LCMSaqnﬂzn%é-}h{Nﬁhﬁ%yWS)ﬁéiMaN@H hydrochl oride. Step 2. A

m xture of (trans-4-am nocycl ohexyl) net hanol

hydr ochl oride (0.144 g, 0.87 mml), (3S)-

| - (tert-butoxycarbonyl ) FxpapledDhe- 3- car boxyl i ¢ acid

(0.219 g, 0.96 mmol), benzotriazg - 1-

yl oxytri s(di met hyl am no) phosphoni um

hexaf | uor ophosphate (0.423 g, Q agol ), and

N5Ndi i sopr opyl et hyl am né (0. 17 mol) in DM

(3 nm) was stirred EAjJL The

N
%;s Ci

=

(3S)-1-[(3-Chloro-Z-methylphenyl)sulfonyl]-N-(3-oxo-3H-spir0[2—benz0furan—1,1'-cyclohexan]-
4'-yl)piperidine-3-carboxamide
Step 1.

Under nitrogen atmosphere, a solution of 1.0 M of dibutylmagnesium in heptane (2.6 mL, 2.6
mmol) was slowly added to a solution of 2-bromobenzoic acid (1.0 g, 4.97 mmol) in tetrahydrofuran
(10 mL) which was cooled below -15 °C with stirring. Then, to the mixture was added a solution of
1.60 M of n-butyllithium in hexane (3.40 mL, 5.44 mmol) below -15 °C over 20 min under effective
stirring. After stirring below -15 °C for 1 hour, a solution of 1,4-cyclohexanedione mono-ethlene ketal
(0.932 g, 5.97 mmol) in tetrahydrofuran (3 mL) was added the reaction mixture at -15 °C. After
stirring for 1 hour at -15°C, the reaction mixture was quenched with 2N HCI solution (10 mL). The
resulting mixture was stirred at r.t. overnight, then extracted with ethyl acetate. The extract was
washed with 10% citric acid, water, sat’d sodium bicarbonate solution, water, and brine, successively.
After drying over anhydrous sodium sulfate, the solid was filtered off. The filtrate was concentrated.
The resulting residue was heated at refluxing in acetone (5 mL) and 3 N HCI solution (6 mL) for 4

hours. After cooling, it was concentrated. The product was taken into ethyl acetate. The organic
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m xture was quenched with 10%citric acid, then
extracted with ethyl acetate. The extract was washed
wowdak/0iN¥% citric acid twice, water and bri ne oPCEUS2005/022307
Then, the extract was dried9over anhydrous sodi um
sulfate. After filtration the filtrated was
solutiof #AC @mdheditvirhl water) 1 NIHCIrselmitibit, vagr, s@ 31 sddismiacarhpnate fagat, tyipe; dried

flash colum. .Sten. 3...The apoyxg | r ' f :
over s SRS VB PR PRl Bl §ePpahgusy. TEThhR residuc
was poeifill neich vilakin ebhindM 0#8hyglr(@gkin 43¥h)oroff d&H AHkl-spiro[2-benzofuran-1,1'-
1,4-dj pxane (6 ., The m xture was stirred at r.t.
CYCIOW’@PG]%J’%';&WP%Wg%?l{%é%edconcent ration, 0.42 g (yield: 55%
of (3S)-N-[trans-4-(hydroxynethyl)cycl ohexyl]
,piperi di ne- 3- car boxam de hydrochl ori de was obt ai ned.
Step 4. A m xture of

(38)a Ikbl[ntiq*m;nﬁ hﬂ%{'ﬂjﬁﬂhdzj]omﬁlydn)lc;y@i/dﬂ@xwe]-éﬂb@ipliedi(H)@- g, 0.46
-.car box ro [ 1 oy e
oy BGHRHEQ Rl Wi R S po DR OB T gl it sing. The
mixtur® wad stivredllaf 7.t fon @ Homis cthény quensheé with water.rhen, 1the mixiwrs [Was jcppcentrated

cetoni.tril tgr.r t t o f Qs 0 :
s oJGERTH At Ry O NG, e
succeshilvelg;rtheodriedroven anhydretsspHismesutfith.ohftad diltzation dheyfiliate wiap goncentrated

. | agcgpt - Nexe : fi i Gt . 9004
oyief g BERS PSS bPeln 1S BERR gt v,
(2MtNa) +. Exanple 110
Step3(3R) - N (trans-4- Hydroxycycl ohexyl)-1-(quinolin-8-ylsul
fonyl ) pi peri di ne- 3-car boxam de Thi s conpound was
prae patethe usiking pf ShpduxesHapisd[byeovseiura-1; freysdohskan]-3-one (100 mg,

046 FERHP 'n?eé%ﬁq\r%iﬁ_ 9, %Z, eﬂﬁ f%n&i\’*iﬁ%éthﬁé{%- OnibMEND 1) was added
methafiéSfonlit dHlldriie $4246 fry,dx Sxiyayly vith etieyihg. The (ixtwraphas ktjrtegul f.topvernight,
bon R S SR ST S8 e SO PR S e
brine lofddBandndded! dver lanhddirblistsodBmb sllfafe2 Mifidarsmoval of solid, the solution was
concentrated to yield 120 mg of 3-oxo-3H-spiro[2-benzofuran-1,1'-cyclohexan]-4'-yl
methanesulfonate (yield: 88%).

Step

Step 4.

A mixture of 3-oxo-3H-spiro[2-benzofuran-1,1'-cyclohexan]-4'-yl methanesulfonate (120
mg, 0.40 mmol), sodium azide (263 mg, 4.05 mmol) in DMF (2.0 mL) was maintained at 80 °C
overnight. After cooling, it was quenched with sat’d NH,Cl solution, then extracted with ethyl acetate.
The extract was washed with water twice, brine once, and dried over anhydrous sodium sulfate. After
filtration the filtrate was concentrated to yield 90 mg of 4'-azido-3H-spiro[2-benzofuran-1,1'-
cyclohexan]-3-one (yield: 91%).

Step 5.

A mixture of 4'-azido-3H-spiro[2-benzofuran-1,1'-cyclohexan]-3-one (90 mg, 0.36 mmol) in
methanol (5 mL) with 10% palladium on charcoal (30 mg) was stirred under hydrogen atmosphere
(balloon) for 1 hour. After filtration, the solution was concentrated to yield 88 mg of 4'-amino-3H-
spiro[2-benzofuran-1,1'-cyclohexan]-3-one (yield: 90%).
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Exanpl e 112
(3S)- N (trans-4-Hydroxycycl ohexyl) -1 -(2-napht hyl sul fon
W@ kjosiopeeé di ne- 3- car boxani de This conmpound WasPEI/ERZNER2307
usi ng procedures anal ogous 700 t hose of exanple 15.
LCVS: nmlz 417.1 (MrH) +; 439.1 (MtNa) +: 855.3 (2MtNa) +.
6. Exanpl e 113

( 3%)4’;‘{“-&0&2???]81!‘%&%5%{” ﬁgﬁ)gﬁl ﬁ!{,qnnly —cyclfohe n)f |3]onc’=>|-({1 mg,)O d3 n%nol) 3-

chloro- E'n&%{ﬂ%hﬁﬁeﬁﬁ&@ﬂ Rawnasd e higs 009 rmﬁunohnulaﬁetbylapae &t0.5 pL, 0.075
usi ng procedures anal ogous to those

mmol) Lwtormrlie @L7mi) mmq:ed dgd. & olfhe mlxtrtrlpe was gurlﬁed by flash
column t§§}elci I@Pﬂ%@iﬂinaﬁ‘b&&uéﬂ%§ &%MﬁéﬂCYQREISS%) pi peridi ne-3-car

boxam de I S compound was prepared usin rocedures
LCMSaHAI0dbiuh i B9 K &ay exarrp}oe ? LCMVE: mgzp331 1
(MtH) +; 353.0 (M+Na)+. Exanple 116
(3S)-1-[(3-Chl oro-2-net hyl phenyl )sulfonyl]-N-(cis-4-hy
dr oxycycl ohexy! ) pi per i dffgmple 1 é%rboxan1de Thi s
conmpound was prepared using proc@dures anal ogous to
t hose of exanple 15. LCMS: niz Jl15. 2 (MtH) +; 851. 2
(2M+Na) +. Exanple 117
(3S)-1-[(2-Chl orophenyl JSul

Step 6.

ci s-4- hydroxycycl

ohexyl ) pi peri di ne- [ ) ThTsS conpound was
prepared using pro edureSHanangous to those of
exanpl e 15. LCMVE: M7 4@L. 1 (MrH) +; 823.3 (2M+Na) +
Exanpl e O\S

118(38)-I-(Biphenyp-4- | fonyl)-N-(trans-4-hydroxycy
cIohexyI)plperldlneC oxam de Thi s compound was

ared u5|n procedur es an
(35)- IE[{( ichloyophep lfmml]zNzﬁ-g_x% ﬁ g_i’)tésbetngofalha%-lel'-cyclohexan] -4'-
yl)piperidine-3-carboxamide

This compound was prepared using procedures analogous to those of example 105. LCMS:

m/z 537.0 (M+H)+; 559.0 (M+Na)+.

Example 106

|o (O,\\OH
X,

)

\m_

(SS)-l-[(3-Chloro-2—methylphenyl)sulfonyl]-N-(cyclopropylmethyl)-N-(trans-4-
hydroxycyclohexyl)piperidine-3-carboxamide
Step 1.

After stirring for 20 min, to a suspension of trans-4-aminocyclohexanol hydrochloride (1.0 g,
6.6 mmol), and triethylamine (1.84 mL, 13.2 mmol) in 1,2-dichloroethane (10 mL) was slowly added
cyclopropanecarboxaldehyde (0.49 mL, 6.6 mmol) with vigorous stirring. After stirring for another 30
min, to the mixture was added sodium triacetoxyborohydride (2.8 g, 13.2 mmol). The mixture was

stirred at r.t overnight, then was quenched with water, and extracted with ethyl acetate. The extract

was washed with water.
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Exanpl e 119

(3S)-N-(trans-4-Hydroxycycl ohexyl)-1-{[4-(trifl uoronet
whgioppieee | ] sul f onyl } pi peri di ne-3- car boxam dePdtis2005/022307

conmpound was prepared usinglprocedures anal ogous to

t hose of exanple 15. LCMS: mz 435.1 (M+H)+; 891.3

(2MtNa) +. Exanpl e 120

(3S)-1-{[3-(Difluoronet hoxy)phenyl]sul fonyl}-N(trans-
Step 2. 4- hydr oxycydohexyl ) pi peridi ne-3- carboxani de This
CINRO UithcRSs didepdieh Matdxie(0.08 eo2l mmodnllogelisy t eq. of di-tert-

butyldi%agt(,\)ﬂ?}%ﬁ)%if’rf )é;a(%enéo 5The|:' r%\{(%re nvgag st%?e%’ a(t) r.g. '\idgrkg %éek%l?cz ‘tl?en acidified to
pH of %b?&ﬁ 3 ﬁ)it‘éﬂ ro N Be( mulflbmo :rr;hp ngmow?qu imt‘i%dte]dswitlg ethyll Jcetibe( Theyorganic
: - 4- i perij.di ne-3- ca j .
oo Sembel LB PGPS SRSt AT L8l s i
over ariilg&Sﬁ% Dbiuexabik eA A& . filte A therfiltratt Avas kofidehtrhtad toRseldrpi8e7 g of tert-
s SRy e BRSSPSR L 05 HTr ome
hoxy) phenyl ] sul f onyl } - pi peri di ne-3- carboxam de This
compound was prepared using procedures anal ogous to

Step 3.t hose of exanple 15. LCMB: m z 451.0 (M+H)+. Exanple
18 Zaixture of tert-butyl (cyclopropylmethyl)(trans-4-hydroxycyclohexyl)carbamate

W SO R
dioxan@r @PA{Ig dwas stigfep ravced L2 émumnal Gupoerdration tyfidded 8658 g of trans-4-

[(cyclog%%%eﬁlyﬁgmin%]gﬁéhe%n%l éy%?dc%logi% e_llbd-%).

Step 4.

A mixture of trans-4-[(cyclopropylmethyl)amino]jcyclohexanol hydrochloride (90 mg, 0.44
mmol), (3S)-1-(tert-butoxycarbonyl)piperidine-3-carboxylic acid (100 mg, 0.44 mmol), benzotriazol-
1-yloxytris(dimethylamino)phosphonium hexafluorophosphate (193 mg, 0.44 mmol), and N,N-
diisopropylethylamine (190 pL, 1.09 mmol) in methylene chloride (1.5 mL) was stirred at r.t.
overnight. The mixture was quenched with 10% citric acid, extracted with ethyl acetate. The extract
was washed with 10% citric acid solution, water, and brine successively; then dried over anhydrous

sodium sulfate. After filtration, the filtrate was concentrated.

Step 5.

A mixture of above concentrate in methylene chloride (3.0 mL) and 4.0 M of hydrogen
chloride in 1,4-dioxane (6 mL) was stirred at r.t. for 3 hours. Then, the mixture was concentrated to
yield 0.34 g of (3 S)—N-(cyclopropylmethyl)-N-(trans—4-hydroxycyclohexyl)piperidine-3-carboxamide
hydrochloride (98%, 2 step, crude).

Step 6.

A mixture of (3S)-N-(cyclopropylmethyl)-N-(trans-4-hydroxycyclohexyl)piperidine-3-
carboxamide hydrochloride (10 mg, 0.03 mmol), 3-chloro-2-methylbenzenesulfonyl chloride (7.1 mg,
0.03 mmol), triethylamine (11 pL, 0.08 mmol) in acetonitrile (0.2 mL) was stirred at r.t. for 1 hour,

then purified with flash column. 5.1 mg (yield: 34%) final product was obtained. LCMS: m/z 468.9
(M+H)+.
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Exanpl e
124(3S)-1-[(3-Chl oro-2- et hyl phenyl )sul fonyl ]-N- (I, 2,3
WO deob@in22h1ydr onapht hal en- 2-yl ) pi peri di ne- 3- carODYsIHE22307
Thi s conmpound was prepared7@si ng procedures anal ogous
to those of exanple 15. LCV5: niz 447.0 (M+H)+; 469.0
(M+Na) +. Exanpl e 125
(3S)-1-[(2,6-D chl orophgnyl )s onyl]-N-(I,2,3,4-tetra
hydr onapht hal en- 2- yl ') pi E&y‘?& mj - carboxam de This
conmpound was prepared u3|cng e@lr es anal ogous to
t hose of exanple 15. @67. 0 (MtH) +. Exanpl e

126

(3S)-1-(Phenylsulfo [ rans-4- (pyridin-4-yl oxy)cy
cl ohexyl ] pi peri di neo%car de Step 1. At 0 0C, to
a mxture of tert- but

(ci s-4-hydroxycycl oh&x rbamate (100 ng, 0.5 mmol),

4-pyridinol (106 ng, 94~ 12" mmol), and
(3S)-NI(Ciyélbﬁﬂ%}$&]ﬂfw@mPf 1-[e, 6((ﬁaﬂorﬁnhen(g§%shéfogymN’l,§](tTams-4-
tetr Q s adde i et hy
hydm’ﬁ'f%‘a‘ﬁl%ﬁ&ﬂ%ﬂﬁ?"eg Ay 82‘*}?{' ©1.11 mmol) with stirring.
Thigs Bdnifouné waaﬁre@irbd nenk aialogous. provedures ghthosetofierample 107. LCMS:
w 468?2 d wth sat'd NHACl solution, and extracted with
z ’9& (Cetate. The extract was vvashed W th water
twi ce, brine once. Then, the extracdt was dried over
Na2SO4. Afterfiltration hel b&trate was concentrat ed
to yield tert-butyl [trapamBedd® i gin-4-

yl oxy) cycl ohexyl ] car bamat ep Step 2. A m xture of
tert-butyl e

[trans-4-(pyridin-4-y ‘)c;{%l okekyl ] carbamate in a
sol ution of nethylene ogjde (1 nL) and 4.0 M of
hydrogen chloride in d,4-djoxane (2 nL) was stirred at
r.t for 2 hours. The rg; was concentrated to yield
45% of trans-4-(pyridi xy) cycl ohexanami ne

di hydrochl ori de (2-stepy.

(3S)-N-Cycloheptyl-1-[(2,6-dichlorophenyl)sulfonyl] piperidine-3-carboxamide
This compound was prepared using the similar procedures described in example 1. LCMS:
m/z 433.1 (M+H)+; 889.2 (2M+Na)+.

Example 109
\JL ,O
N
|

Os cl

0]

(35)-1-[(3-Chloro-2-methylphenyl)sulfonyl]-N-[trans-4-(hydroxymethyl)cyclohexyl] piperidine-
3-carboxamide
Step 1.

A mixture of tert-butyl [trans-4-(hydroxymethyl)cyclohexyl]carbamate (0.2 mg, 0.87 mmol)
in methylene chloride (1 mL) and 4.0 M of hydrogen chloride in 1,4-dioxane (1 mL) was stirred at r.t.
for 2 hours. The mixture was then concentrated to yield quantitative product: (trans-4-

aminocyclohexyl)methanol hydrochloride.
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Step 3. A mxture of
trans-4- (pyridin-4-yl oxy)cycl ohexanam ne
waldwgadinesl ori de (70 ng, 0.3 mmol), PCT/US2005/022307
trans-4- (pyridin-4-yl oxy)cysl ohexanam ne
di hydrochl oride (180 ng, 45% 0.3 mol),
benzotriazol -1- yloxytris(di nmethyl am no) phosphoni um
hexaf | uor ophosphate (142 ng, 0.32 mmol), and
Step 2.\5Ndi | sopr opyl et hyl ani ne (186 ni, 1.07 mol) in

nntrﬁlxdum (ﬁ_hrﬂﬁor arﬁilﬁoc(yuoﬁemmem1 B{drodhixdidat0.t44 g, 0.87 mmol), (3S)-
e ﬂ]Xtu

over ni ter then
Lt B iRER BB IRFEHCBE Agiogeleargd AT oBo¥ iy fEfpotacol 1
yloxytﬁM(&hleﬁi?IamdloﬁShdéph_flijﬁbﬂnC aéﬂﬂﬁ@blﬁhosp}hut (m3t W, C@96 vmmel),, and N,N-
rine e C ver
disop SPypmRe (GG lor. 1 R 1 PFECVED) QG CBHES A by rerment. The

m1xtur§ﬁ>v@@q1&nchéd Wltlﬁtl U%Q:ltﬁé a01d then extracted with ethyl acetate. The extract was washed

B I ST T S

sulfate4A%er ﬁltr&lﬁ)nmﬁ])fr,atebw oeshttdtcarmt tlwl'rbnﬂﬁlige”ez{lﬁleavasg),unﬁed by flash
0.036 mmol ), triethylamne (16 nL, 0.12 mmol) in

columyc ot onitril e ( 1 nL) was stirred at r.t. overnight,

the m xture was purified wwth prep. HPLC. 5.9 ng (45%

of final product was obtained. LCMS. niz 444.1 ( MtH) +;

Step3.466. 1 (MeNa) +. Exanpl e 127

( 3 abovk (1ﬁteﬂ‘eﬂﬁf60framtméﬂ‘l§ll dsediysolvsdilif oreytylendl-chioridn¢3.6-mL) and

s UL AL PR b B SRR s o2

hours. t Aftérhameenthtiex a0y @ G2H0d: $CHBof IFY-NHB2ngA4- (hydroxymethyl)cyclohexyl]

Puw“%%&§Q%P%9@$§ﬁ%%ﬁ%ﬁ?“ﬁﬁ%ﬁyﬁﬁm%er.d.ne 3- car boxani de
Step 1. (3S)- -Cycl ohexyl pi peri di ne- 3-car boxam de

Step 4tr|fluoroacetate Thi s conmpound was prepared by using a
procedure that was anal ogous to that used for the
synt heigiuge of ofex ABPHE-[ttans-dt(BploxymBthyl)cyclohexyl]piperidine-3-carboxamide

hydrochloride (170 mg, 0.61 mmol), 3-chloro-2-methylbenzenesulfonyl chloride (138 mg, 0.61
mmol), and triethylamine (0.21 mL, 1.54 mmol) in acetonitrile (3 mL) was stirred at r.t. for 2 hours.
After removal of solvent, the residue was loaded on flash column with methylene chloride and eluted
with ethyl acetate-hexane. 110 mg final product was obtained. (Yield: 41%). LCMS: m/z 429.0
(M+H)+; 879.2 2M+Na)+.

Example 110

~OH
\\‘J\ /O

(3R)-N-(trans-4-Hydroxycyclohexyl)-1-(quinolin-8-ylsulfonyl)piperidine-3-carboxamide
This compound was prepared using procedures analogous to those of example 15. LCMS:
m/z 418.1 (M+H)+; 440.0 (M+Na)+; 857.2 2M+Na)+.



Step 2 .

(3S) - N-Cycl ohexyl - | - phenyl pi peri di ne- 3- car boxam de A
wootbi220f br onobenzene (13 ni, 0.00012 nol ), PCT/US2005/022307

(3S) - N-cycl ohexyl pi peri di ng43- car boxam de

trifluoroacetate (40 ng, 0.0001 nol), sodium

tert-butoxi (28 ng, 0.00030 nol), palladiumacetate

(0.8 ng, 0.000004 nol) and

2-(di-fert-butyl phosphiﬁ’éﬂ‘ﬂ?‘ﬁh’e‘nyl ( 1 ng, 0.000004
mol ) was vacuunmed and char ged it ROHi t rogen. To the

m xture was added 1,4-di§kfn nm., 0.01 nol) and
the resulting m xt d overnight. After
cooling, the mxturle tq anti ent tenperature the

I norganics were fil d and the filtrate was adj usted
with TFA to pH = 70Q. The crude product was

chr omat ogr aphed by c¢omifrash (ethyl acetate in
hexanes: 60% to afford| thd desired product. LCMS: niz

287.3 (M+EQ+. Exanpl e )
(3S)-N-|-Adamant yl -1 -|p /)ylplperldlne 3- car boxam de
3-carboxylic acid

Step 1. (3S)-Piperidine
(3S)-NQY1QEQQ Iﬁ()@i’bx‘;’@% H&ﬂf-l‘—(ﬁn&ﬁhthylsulfonyl) 1per1dme-3 -carboxamide

ut oxycar bonyl ) pi peri di ne- 3-car [
5 ' a“éliua cqrapocsm@ wag) p@mare%%n}g Prﬁcetﬁléltehwéﬁ’%@%m BPse R e(‘%fbplﬁf LCMS:
nﬂz41Q1§Npp?)g§gg APNik-of hydrogen chloride in 1,4-dioxane
(30 m.) was stirred at rt for 2 hours. The volatiles
were renoved in vacuo to afford the desired product in
guantitative yield. TheggimMpr 1p2 oduct was used in the

foll owing step without further ourkﬁ4cat|on LCVS: iz
166.2 (MrH)+. Step 2. 0

(3S) - | - Phenyl pi peri di_ne- 3I ic aci dA mi xture of
br onbbenzene (0. 82 0" .08 ),

(3S) - pi peridine-3-c rb xylﬂé aC|d hydrochl ori de (6.5
nmol , 0. 0065 nol), iumtert-bvLoxide (1.2 g, 0.013
mol ), palladlun1acé% e (40 ngy, 0.0002 nol) and
2-(di-tert- butylphogph| pi phenyl (60 ng, 0.0002 nol)
was degassed under vacuymand charged with nitrogen.
To the m xture was added T di oxane (20 nL, 0.2 nol)
and the resulting m xture > refluxed overnight.

After cooling the reaction m xture to anbient
10 (39)-N-éraverdeliydrexycyHehexy Rl v2-maphthylsylfonghpigeridine-p1sarhorpmidgs o

‘I’E\?%&%ginﬂocﬁng%aw ptre!i‘)ar-gg Asihg pRJ'Edﬁre% adalBgfls @ iHoRCoBkattpleN 5. LCMS:
m/z 417.1 (M+H)+; 439.1 (M+Nay+: 855.3 (2M+Na)+.

Example 113

i
SN
H

N
O= Cl
’Sféf
15

(3S)-1-[(3-Chloro-2-methylphenyl)sulfonyl]-N- [(1R)-1,2,3,4-tetrahydronaphthalen-1-

yl]piperidine-3-carboxamide
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The crude product was used in the follow ng step
W t hout further purification. Step 3.

w@ 3®pHN206e Adanmant yl - | - phenyl pi peri di ne- 3- car boReUE®05/022307

4- Met hyl nor pholine (43 ni, 78. 00039 nol) was added to a
m xture of (3S)-Iphenyl piperidine- 3-carboxylic acid

( Z@lsrpgmpgur@l()@@ preayed using procedures analogous to those of example 15. LCMS:

1m@4$ﬁ J]decane | -am ne (18 ng, 0.00012
benzotrlaz |'-1-yloxy)tripyrrolidi nophosphoni um

hexafluorophosphate (53.2 ng, 0.000102 nol) or
benzotrlazol-I-onxytrlqﬁghgﬁ; A¥! am no) phosphoni um

hexaf | uor ophosphat e (45. 0.000102 nol) in
N, N- di net hyl f or mani de (O| nL 0.006 nol). The
reaction m xture wa JTNGWQt:b t &9r 2 hrs and the
crude reaction m xt S purlfl d by prep-LCMS to

afford the desired peruct LCVS: nmfz 339.3 (MH)+.
Exanpl e 130
(3S) - N ( 3- Hydr oxy- | Pada 1y|)-|-pheny|piperidine-S-ca

rboxam de Thi s conpound prepared by using a

d f h
(3S)- lpﬁerizwfe ;ﬁ §4 Il¥(? X%?l%x%gen me-? -cqr] g}ialﬁ 3 g; Zt 32 5 3

( Mhid)c@mpﬁmdwpis @rep@ed using procedures analogous to those of example 1. LCMS: m/z

- Hydr oxycycl ohexyl ) -1 - phenyl pi peri di ne-
3311g%§h}boxan?g§¥%ﬁs conmpound was prepared by using a
procedure that was anal ogous to that used for the
synthesi s of exanple 12 1-3. LCVs: nfz 303.3
(MrH) +. Exanpl e 132 iy 1o
(3S) - N-Cycl ohexyl - | - (3- mephy! pttegyPipi peri di ne- 3- car bo
xam de Thi s conmpound was m{eby usi ng a procedure
t hat was anal ogous t t at "NSetrfor the synthesis of
exanmpl e 128, steps 1 2.HLoVB: miz 3013 (M+H) +.
Exanpl e 133 'ﬂ
(3S)- N—Cyclohexyl-l-%zS carephenyl ) pi peri di ne- 3-car bo
xam de Thi s conpound vvaspared by using a procedure
that was anal ogous to that”“used for the
(35)-1-](3-Chloro-2-methylphenyl)sulfonyl]-N-(cis-4-hydroxycyclohexyl) piperidine-3-

carboxamide

This compound was prepared using procedures analogous to those of example 15. LCMS:

m/z 415.2 (M+H)+; 851.2 (2M+Na)+.

Example 117

L
()
H

o l}l Cl
>8

0]

(3S)-1-[(2-ChlorophenyDsulfonyl]-N-(cis-4-hydroxycyclohexyl) piperidine-3-carboxamide

This compound was prepared using procedures analogous to those of example 15. LCMS:

m/z 401.1 (M+H)+; 823.3 2M+Na)+.

Example 118



synthesis of exanple 128, steps 1 and 2. LCV5: niz
305.3 (M+H) +. Exanpl e 134
w@ 3®poN20y cl ohexyl -1 - (4- met hoxyphenyl ) pi peri di PEF/BSDa5/22307
oxam de Thi s conpound was féepared by using a
procedure that was anal ogous to that used for the
synthesis of exanple 128( st 108nd 2. LCMVB: mz
317.3 (MrH) +. Exanple |l (@
135( SSJ- N- Cycl ohexyl= | P/t Hpr or oet hyt yphenyl | pi peri
di ne- S- car boxam de I cohpound was prepared by using
a procedure that vvaé\'ﬁnal ogous to that used for the
synthesi s of exanpl e 228 Xsteps 1 and 2. LCMB: iz
355.3 (MrH) +. Exanpl®@ 1{
(3S) - N-Cycl ohexyl -1 -(2- nyl ) pi peri di ne-3-car bo
xam de Thi s conpound was prepared by using a procedure
t hat was anal ogous to that use or. the synthesis of
(39)-1-GRinhb Ly oo ranssfrhsdroxy Tl BIPSIb g amide
n@poliﬁg was prepared using procedures analogous to those of example 15. LCMS:
éSS - N- Cycl ohexylp-l - ( 3- net hoxyphenyl ) pi peri di ne-3-carb
m/z 4432 EMFHE™Thi s conpound was prepared by using a
5 procedure that was anal ogous to that used for the
synt hesi s of exanple 128, stegh% 1 and 2. LCV5: niz
317.2 (M+H)+. Exanpl e Exampleld

138(3S) - N- Cycl ohexyl -1 -[ 35 (t ru@H)rret hyl ) phenyl ] pi pe
D

ri di ne- 3-car boxam de Thiquo d was prepared by
usi ng a procedure that s’Nnhatogous to that used for

the synthesis of ex Le 138, steps 1 and 2. LCVS: m z
355.2 (MtH) +. Exanple't139

(3S) - N-Cycl ohexyl -1 - NG| uor onet hyl ) phenyl | pi perid
i ne- 3-car boxam de Th¥s ound was prepared by using

a procedure that was anaMdgogssto that used for the

(3S)- 2 giglg-%-m;&cygé&@;&l-gl{?ﬁ(triﬁltloergr?let]ﬂyﬁl{)llgen%l]sull%.}pilr}z&dine-&

carboxamide
10 This compound was prepared using procedures analogous to those of example 15. LCMS:

m/z 435.1 (M+H)+; 891.3 (2M+Na)+.

Example 120

PN
‘\‘\ N
()
\l
O\S

O.
o” C( CHF

15  (3S)-1-{[3-(Difluoromethoxy)phenyl]sulfonyl}-N-(trans-4-hydroxycyclohexyl) piperidine-3-
carboxamide
This compound was prepared using procedures analogous to those of example 15. LCMS:

m/z 433.0 (M+H)+; 887.2 (2M+Na)+.

20 Example 121
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Exanpl e 140

(3S) - N-Cycl ohexyl -1 - (4- phenoxyphenyl ) pi peri di ne-3-carb
wox@aiogr2dhi s conpound was prepared by using aPCT/US2005/022307

procedure that was anal ogou% to that used for the

synt hesis of exanple 128, steps 1 and 2. LCV5: niz

379.3 (MtH) +. Exanple 14} ~OH
(3S)-1-(4-Cyano- 2- net hyl \mben(\@l\l- cycl ohexyl pi peri di ne
- 3-car boxam deThi s ¢0 dunﬁ prepared by using a

procedure that was al’ogoUs to that used for the
synt hesi s of exanpl \'128, steps 1 and 2. LCVs: niz

326.3 (M+H) +. Exanpl &° o
(3S) - N- Oycl ohexyl -1 -Q 4- ro-t hyl phenyl ) pi peri di n

e- 3-carboxam de This co und was pfepared by using a
-10f30GE Fs40Aar Iduekylf he piperidine-3-
8 o A e S e 2 ™™
carbox@ndd® (MrH) +. Exanpl e 143
(B} oDfoush M6 Blephred uhe piobdauRE ahdlbddas & MadesDermple 15. LCMS:
Thi's conpound was prepared by using a procedure that
m/z ATfdSMatBit-ogous to that used for the synthesis of
exanpl e 129, steps 1-3. LCMS: nfz 301.2 (MH) +.
Exanpl e 144
(3S) - N- Oycl ohexyl - | - pyr F3pmPB 192 i peri di ne- 3- car boxami
de This conpound was prepared by .3 ng a procedure
t hat was anal ogous to thg@ -@ or the synthesis of
exanpl e 128, steps 1-amg“"2INTCME: nf z 388.3 (MtH) +.
Exanpl e H
145(3S) - N-Cycl ohexyldJ'}’- [5-(trifluoromethyl)pyridin-2-y
| ] pi peri di ne-3-carbo ~epconpound was prepared
by using a procedure©th s anal ogous to that used
for the synthesis of exa e 128, steps 1 and 2. LCMs:
(3S)-Nl'(tlzang-aﬁ{;dr()%wmhexﬁ%@m-ﬁriﬁﬂﬁomethoxy)phenyl]sulfonyl}-piperidine-3-

carboxamide

This compound was prepared using procedures analogous to those of example 15. LCMS:

m/z 451.0 (M-+H)+.

Example 123

N
(3S)-1-(Biphenyl-3-ylsulfonyl)-N-(trans-4-hydroxycyclohexyl) piperidine-3-carboxamide

This compound was prepared using procedures analogous to those of example 15. LCMS:

m/z 443.2 (M+H)~+.

Example 124
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(3S) - N-Cycl ohexyl -1 - pyrazi n- 2-yl pi peri di ne- 3- car boxam
de This conpound was prepared by using a procedure

WO b@b/ 0236 anal ogous to that used for the synt heGT/ESmDS/022307
exanpl e 128, steps 1 and 278LCVS: m z 289.2 (MtH) +.

Exanpl e 147

(3S)- N Cycl ohexyl -1 -pyri g dip yRuj peri di ne- 3-car boxa
m de Thi s conpound vvas qu\psi ng a procedure

t hat was anal ogous hatN sed tof the synthesis of
exanpl e 128, steps a d 2H Lovs: mz 289.2 (MHH) +.
Exanpl e N

148(3S)-1- (I, 3- Benzgi\;y &l ) - N- cycl ohexyl pi peri di ne
- 3-car boxani de This @o d was prepared by using a
procedure that was anal ogous to that used for the
35)-1- mﬂlgﬁﬂ-ﬁm@fh SiY)slfond - N-¢1, BB 3-tdtratiyd rahaphhiion-2aylppiperidine-3-
()262‘ I—I)yméxarrpe149l\/éty
carbo"@m("é%S) 3-{[ (4-hydroxycycl ohexyl ) am no] car bonyl } pi peri

diis l:oﬁv[ﬁchﬂﬂ Ak prepdred Asillg protydere® bnalogous to those of example 15. LCMS:
dr oxycycl ohexyl ) pi peri di ne- 3- car boxam de

m/z44%9(g%aa é‘ﬁ?ééM(F&@ﬁ ng, 0.0000750 nol, prepared by

usi ng a procedure that was anal ogous to that described

for the synthesis of ex | e steps 1 and 2), nethyl
6- chl oroni cotinate (15. ﬁ%pleéZ%OOOQOO mol) and N

Ndi i sopropyl et hyl am ne (3y 00216 nol) in N

N- di net hyl f or mam de ( 75J\rrL a nol ) was

i rradi ated under m Cfor 15 mn. The
m xture was adj uste Ato pH—20and was
diluted with methangl_i(O0. The resulting solution
was purified by prep/,s to givethe desired
product. LCVS: niz 382. H) +. Exanpl e 150

(3S) - N- (4- Hydr oxycyclGhe ) -1 -quinolin-4-yl pi peridine

1516 ' e 1dkn iiffe-3-
(35)-1 g%@%%@ﬂﬁg@sﬁmfynpﬁmwm Waky dRb RPNy IS a1 @ide-3

) was ‘anal ogous to that described for the
carboxamilpiesi s of exanple 149. LCVMB: mfz 354.2

( M)t bRl plepdred using procedures analogous to those of example 15. LCMS:
m/z 467.0 (M+H)+.

Example 126
0 0 | N
.\\\”\N ~ N

Sh
Oxd
g
(3S)-l-(Phenylsulfonyl)-N-[trans-4-(pyridin—4-yloxy)cyclohexyl]piperidine—S-carboxamide
Step 1.

At 0 °C, to a mixture of tert-butyl (cis-4-hydroxycyclohexyl)carbamate (100 mg, 0.5 mmol),
4-pyridinol (106 mg, 1.11 mmol), and triphenylphosphine (292 mg, 1.11 mmol) in tetrahydrofuran (2
mL) was added diethyl azodicarboxylate (176 pL, 1.11 mmol) with stirring. The mixture was stirred

at r.t. overnight, then quenched with sat’d NH,CI solution, and extracted with ethyl acetate. The

extract was washed with water twice, brine once. Then, the extracdt was dried over Na,SO,. After
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(3S) - N- (4- Hydr oxycycl ohexyl ) -1-(2-nmet hyl qui nolin-4-yl)

pi peri di ne- 3-car boxam de Thi s conpound was prepared by
waigioa®ir2er ocedure that was anal ogous to that PEeFUs100®022307

for the synthesis of exanpl7® 149. LCVS: m z 368. 2

(M+rH) +. Exanpl e 152

ﬁltratloﬁ ((t§§) Attfale( 4-4A¢dr @¥tettfatdanexy| ) gigidnoteebiony | Jrpsplfpyridin-4-
I n- [)nicotinic acid This conpound was prepared by
YlOXY)QXSIthQ‘YﬁC% Paésdur e t hat was anal ogous to that described
for the synthesis of exanple 149. LCVS: mz 348.2
(M+H) +. Exanpl e 153
Step 2. (3S) - N- (4- Hydr oxycycl ohexyl ) -1 - (6-phenyl pyri dazi n- 3-yl
) R Bfkiréli STeeR-ba@I Q@M(QﬁldTﬁﬂ%l@@)WﬂbﬂbdylMamaE par ecolution of

methyl@gsc@}oirlg% Qa ra?nﬁ %iulg[;ﬁ h@%geﬁfwncg&lg ﬁ%rcg S);fhg (2t rE]é\%as ered atr.t for

2 hour§8ﬂhe2mi&Mi’é'|)vts BoRBRt26d 46 4ield 45% of trans-4-(pyridin-4-yloxy)cyclohexanamine
(5 Br onopyri di n-2-yl ) - N (4-hydroxycycl ohexyl ) pi
dlhydr‘i?é}oi“(f}?f?és%’ car boxam de This conpound was prepared by
usi ng a procedure that was anal ogous to that descri bed
for the synthesis of exanple 149. LCMS: m z
Step 3.382.1/384. 2 (M+H) +. Exanpl e 155

( BMhixtudé Gfhran-daepeiayayiokpuyciohetanbibing éhyydophioiidti (A6 gy 0§ mmol),
trans- 4%| 5 %g{y?q%}wglglﬁab oxam d yﬁ%%h o{%l C@g@ Si(fg/ 00 %1mmof)‘r9jenzotrlazol-l-

yloxytﬁﬂ(%ihidﬂ@laﬁlfmoélﬁﬁ}phlomﬁﬁ- hé)&ﬂﬂcﬂyphodpha’er{MZ) -mg, 0. 32 mmol), and N,N-

dusoprg%yléltbyl;]lgg{ggx Ohg))ﬁélﬁéglé gg gflgeqj@a l‘& ﬁ? vgas shrred at r.t.
overnig eTHE! (BRI vas @fehéhed Hth @vaﬁ'@,, théh Qmatg@wﬁtﬁbﬁhyamﬁtate The extract was

etraki s(tri phenyl phosphi ne) pal | adi uny 0

washed) with Gef(rBepdimn bicargonat 9 (‘Zzg t?ftandob%ﬁ

dried &EMS’@ A HPt Rt atidn, the iR ertad cﬁﬂiehtrat%e resul t i ng
m xture was irradiated with mcrowaves at 150 C for 20
mn. Ethyl acetate (5 nL) was added and the m xture

Step 40as washed with water and brine. The organic |ayer was

dr ) Eg@gvg{ e ls\cgﬁ rsg%)—#]tgrlans-ﬁ ?pyrldlnn qylggyr)]gy%[&‘xexytl]plperlcﬂne i _carboxamide
dihydrochlorlde (28 mg, purity: 40%, 0.03 mmol), benzenesulfonyl chloride (6.3 mg, 0.036 mmol),

t S
thea act wa

triethylamine (16 pL, 0.12 mmol) in acetonitrile (1 mL) was stirred at r.t. overnight. the mixture was
purified with prep. HPLC. 5.9 mg (45%) of final product was obtained. LCMS: m/z 444.1 (M+H)+;
466.1 (M+Na)+. '

Example 127

0 W0 I N
,\\‘”\ N

(3S)—1-[(3—Chloro-2—methylphenyl)sulfonyl]-N-[trans-4-(pyridin-4-yloxy)cyclohexyl] piperidine-
3-carboxamide

This compound was prepared using procedures analogous to those of example 126. LCMS:
m/z 492.1 M+H)+.
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resi due was dissolved in DMF and purified by

prep.-HPLC to give the desired product. LCVMS: nmlz
wWQ@30sA122086-H) +. Exanpl e PCT/US2005/022307

156(3S)-1-[5-(4-Chl orophengd) pyridi n-2-yl]-N-(4-hydrox

ycycl ohexyl ) pi peri di ne- 3-car boxani de This conmpound was

prepared by using a proggmpeisghat was anal ogous to
that described for the synthesis of exanpl e 155. LCMVE:

mMz 414.2/416.2 (MrH) +. n‘p
i d|n2yl] N- (4- hydro

(3S)-1-[5-(3,4-Di fluor
xycycl ohexyl ) pi peri di @- CH boxam de This conpound
was prepared by using procedure that was anal ogous

to that described for tlhe synthesis of exanple 155.
LCVS: nfz 416.2 (I\/H—|) anpl e 158

(38)-I-{2 Br ono- 5-[ ( | am no) car bonyl ] phenyl } - N- (4-
dr oxyC){cI ohexyl ). pi gerl di ne- 3- carboxam deThi s
(3S)-N nylpigptitiserisgrhesrmifea procedure that was

Step 1. %‘@JJ\DQ}?M%; é@)zﬁéﬂﬁﬁne@@%dxbﬁﬂ'e Wuoid’&éet&ty nt hesi s of
e

eﬁlﬁ% co{Blnowd wasli)reparedrlgl 121s1rAfg,3 a? pr%ce&iurekplat was anam%ous t0 5rila’c used for the

syntheﬁg({f(eﬁm 131{sie@§1nydr oxycycl ohexyl ) anmi no] car bonyl } pi peri
di n- | ﬁ’ , 6' -di hydro-3, 4" -

bi pyri di ne I (2' H) -carboxyl ate This conpound was

Step 2. D(BSPNIC%IO N@pﬁb@ylgzp@rrdzﬁ@ﬂu&reoﬁah@de was anal ogous to
hat descrlﬁ for the synthesj % of e ara)é %v {3
m\z m)ggreg 0 Wp.\)lq_ben@pgnﬂpe phg-00 12 )-N-cyc ohexy p1per1d1ne -3-

carboxhmrak th'f’lﬁ(ﬂ(’)dﬁ%@t%o()ﬁﬂ Gy g | @d)‘(@f)ﬁhél) | solifam( Ar#BRitdxiuey @B any,! 0.00080 mol),

AR 78 A Qe R SR CRITENRT T e

mol) wab @50211?—1%5& éﬂdbcﬁgrgfed) twith Iiiﬁro%,é‘rﬂt ek snighreoxRmalieal 1128ioxdneBmL, 0.01
m z

mol) apgd ﬂl% gasuhtlng 5n1}_{)2rq:]wa§) lr%@lx?de HW’)IWT i Aty %)OSI}P§ th (HEXWVdY’O ambient
tempersbifY @b Glvesamlcd We&eﬁltéiléd"ﬁrd&h@ Bt digusted with TFA to pH = 7.0. The

crude product was chromatographed by combiflash (ethyl acetate in hexanes: 60%) to afford the
desired product. LCMS: m/z 287.3 (M+H)+.

Example 129

Oﬁ\ﬁ@
N

(3S)-N-1-Adamantyl-1-phenylpiperidine-3-carboxamide
Step 1. (3S)-Piperidine-3-carboxylic acid hydrochloride

A mixture of (3S)-1-(tert-butoxycarbonyl)piperidine-3-carboxylic acid (4.0 g, 0.017 mol) in
methylene chloride (10 mL, 0.2 mol) and 4.0 M of hydrogen chloride in 1,4-dioxane (30 mL) was
stirred at rt for 2 hours. The volatiles were removed in vacuo to afford the desired product in

quantitative yield. The crude product was used in the following step without further purification.

LCMS: m/z 166.2 (M+H)+.

Step 2. (3S)-1-Phenylpiperidine-3-carboxylic acid
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Thi s conmpound was prepared by using a procedure that

was anal ogous to that described for the synthesis of
wex@apir2d28. LCVE: mz 398.2 (M-H) +. Exanpl e RGRUS2005/022307

(35)-1-{5-[4-(Acetyl arai nogphenyl | pyridin-2-yl}-iV-(4-

hydr oxycycl ohexyl ) pi peri di ne-3- carboxam de This

COMRRHAY o¥aRoRsRRAREA0.8Y HE] 09078 RIoDS €88 tpdidaik-3watboxylic acid
anal ogous to that described for

hydrochlgei & mma, 0.0Q8mrolypodiym t;ertzbu(%c{q;}i2?g§éﬁ§fsn(gi pglfladium acetate (40
mg, 0.0603 (op) add i-@rilze’ir-mgasﬁaéblﬁmW@hmeml th@y0-0002 iy whe ddgegsdd under
- hydr oxycycl ohexyl _lgélotﬁer I di ne- 3- gr tiocgam d?ﬁ}rﬁﬂ S0 ol) and the
vacuune it Rbaread Wil nfsoaiar e {Iee NgS ad‘% SE RS Weis™
resulth@lﬁi&ﬁl?@ﬂis ggﬂu)i‘ﬁ%%%ezrﬁ%ﬁc m;rfgsgooﬂiﬁg the h&cﬁ(}tﬂhh&lﬁé 8)1an’£1bient temperature,
_exanpl e : ; z : ) +. appl e :
the mixtgreyangiftored-grd thadligte Mam @%ta%_éliﬂ;@,g Wéﬁ—b@_agc’l %;gr_agtle%wﬂll EtOAc.
The créliePrdiiudt Wl Qi Sk Atodirpakdpanabitdartikh paifeatipound was
prepared by using a procedure that was anal ogous to

that described for the synthesis of exanple 128. LCMS:
3.M13B) - L4 aniaMyE)-ph dife-3-carboxamide
Step %g{ 3S)- N- (ﬁ@wgreggp%%llo%e;?ﬁ ijfalm- 51 mEthoxy-3.3 o
| 4 Wﬂmﬁpl?ﬂl’@‘}y(‘})zpi%er?-eﬁ)%g- BarBx aifete Orr gnixtre of (35)-
phenylgfﬁgﬂ?cﬁﬁ@ﬂc%@é{yﬁé ER@ (D 0.0081 RBI)AtrRY D68 LIS, T dedineviasnine (18 mg,
nal ogous to"that described for the synthesis of
0.00013x mePi barzgriagolhmloxyitpyarolidinophoghpsiym %egﬁmrgplfeg@ate (53.2 mg,
0.000103 %o‘li\lbi( BenMERRXY S Wx| Ph@XNdthyldmih&phdspiitaiuny hedafuqrypimziate (45.2
-4-yl’) pyridin-2- |€fpl peri di ne- 3- $r ngﬁiﬂ de This tirred
mg, 0. A 1%%\1—?}@@%\& o, a@yielgg.ﬁ H&, gog ek [pereagiign mixture was s
at rt BN2IHPI S tht Qridd dtacte afikthRdwdsOpurifib@ b§ YWMpeSMS tofafford the desired

exanpl e 128. LCVB: mz 384.2 (M+H) +.
product. LCMS: m/z 339.3 (M+H)+.

Example 130

OH
S

(38)-N-(3-Hydroxy-l-adamantyl)-1-phenylpiperidine-3-carboxamide
This compound was prepared by using a procedure that was analogous to that used for the
synthesis of example 129, steps 1-3. LCMS: m/z 355.3 (M+H)+.

Example 131

(I) (O‘\\OH
on
H

N

O

(SS)-N-(trans-4-Hydroxycyclohexyl)—1-phenylpiperidine-3-carboxamide
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Exanpl e 167
(3S)-1-Bi phenyl -4-yl - N- (4- hydroxycycl ohexyl ) pi peri di ne

wo 3oearzoxan de This conmpound was prepared by PGI/§085/022307

procedure that was anal ogo82 to that described for the
synthesis of exanple 128. LCMS: nfz 379.2 (MH) +.
oliiBhtpyphred by using a procedure that was analogous to that used for the

Emﬂstmi
Syl’ltheSéSr f&ﬁéﬁqﬁsi%% S%M (g\{[gﬁw%)g%grﬁJrﬁp_am no] car bonyl } pi p

di hydr opyri di ne- | (2H) - carboxyl ate This conpound was
prepared by using a progedurlelgi]at was anal ogous to
that described for the yn'??}esm of exanple 128. LCMs:

mz 442.2 (MrH) +. Exanpl e ¢69
(3S) - N-cycl ohexyl -1 -(2-{1 g\HLr 0-l4- pyri di n-4-yl phenyl ) pi p
eri di ne- 3- car boxam de[ Stap 1N

4- (4- Brono- 3-f | uor opheny )pyiri di ne Sodi um car bonat e
(0.86 g, 0.0081 nol) in water (3.0 nL, 0.17 nol) was
added to a m xture of yri di nyl boronic acid (0.5 g,

0.004 nol), |-brono-2 or o- 4-i odobenzene (1.5 g,
0. 0049 nol), and

(35)-Nt @f datiekg{1t GipéthylphquyDpipbiidiey-pahHatamide0) (0. 02 g,

0,.00002 in tol 6.
THART LR Beereass 1S f prochs P plfisutha wed for e

synthesis octmple d2&ytepd CandRa FE€MS: n1200C ©+HBO min. The

reaction mxture was extracted with Et OAc and the
conmbi ned organic |layers were dried over Na2SO ,
filtered, and concent edEixamphedGa. The residue was
purified by Conbi Fl ash (Et iabhexanes: 40% to
afford the desired product ng,St Et hyl

(3S)-1-(2-fluoro-4-py penyl ) pi peri di ne- 3-car
boxyl ate A m xture of
e

4- (4- brono- 3-fl uor oph )pyrldlne (190 ny, 0.00075
nmol) , ethyl (3S)- pipekidiFne-3-carboxyl ate

hydr ochl ori de (180 ny| 00090 nol ), sodi um -but oxi de
(140 ng, 0.0015nv0l), adi um acetate (5 ng, 0.00002

e\ b RERBALLY , Toce,

aftis lzolﬂpcdnnd mmprelédiedhym,sm@ a@ocpdird thatTwes analegelus forfhpat used for the

|
smndfy b} ol Rpera LR SR Bor e T 0er 08 o

Example 134

O
‘\‘\IJ\N
H

OMe

(3S)-N-Cyclohexyl-1-(4-methoxyphenyl) piperidine-3-carboxamide

This compound was prepared by using a procedure that was analogous to that used for the

synthesis of example 128, steps 1 and 2. LCMS: m/z 317.3 (M+H)+.

Example 135



the filtrate was adjusted with TFA to pH = 7.0 and
purified by Conbi Fl ash (ethyl acetate in hexanes: 60%
wo eooafined t he desired product. LCMS: mz 329. PCT/WB1dp3/022307
Step 3. 83
(3S)-I1-(2-Fluoro-4-pyridin-4-yl phenyl ) pi peri di ne-3-car
boxylic acid Lithium hydrogi de nohydrate (0.013 g,
0. 00030 nol) was added _to dth S)-1-(2-fl uoro-4-
pyri di n-4-yl phenyl) pi er|d|n - 3-carboxylate (0.050 g,
0. 00015 nol) in netha (0.5 nm, 0.01 nol),
tetrahydrofuran (0.5 niL 00906 rml) and water (0.5 niL,
0.03 nol). The mi xturg”Wag -1 fradi ated under m crowave
at 100 C for 30 mn. reactlon m xture was dil uted
with water and adjusted”to pH =5 by adding IN HCO .
(38)-Nragcloteixplt I-[2e@riflammeme thyh plearyl] piperddine 3 tcarkwikfmidg t he

d %‘ﬁ{s Cglg%(RlI;l? q}dg éreg'e[t]%} léJ ugj;lg a%cg&rma \V&t?:%ﬂal@g%u?torfhﬁf Li¥a%or the

synthesrssy e}d&h@}dﬂ&h@pyllamdlzﬂﬂi’l&on@ﬁﬁ pMirHin- 4- yl phenyl ) pi p

5 eri di ne- 3-carboxam de The title conpound was prepared
by using a procedure that was anal ogous to that
described for the synt hé?gihslpbfﬁéxanpl e 129, step 3.
LCMS: mz 382.2 (MHH) +. Exaympl e 0
(39)-1-(2- Fluoro4pyr|d|n| nyI)-N—(
ral/i5-4-hydroxycycl oh - car boxam de
Thi s conmpound was pre%(rygﬁ by' u5| ng a procedure t hat
was anal ogous to that scribed for the synthesis of

exanpl e 169, steps 1-4 : mz 398.2 (MH) +.
Exanpl e
171(3S)- N (4- Oxocycl oh ) -1 - phenyl pi peri di ne- 3-car bo

(35)-1’{@%19&"9 H'u 9@“‘9@ ﬁ’oé?é 1dg%eé3 %arg(r)xg TS de (0.1 g,

0 Tme&smmﬂn)i wab pmm;bdsbbz@mg a(nmcmlrgthaowwaiogmlﬁ )0 thataased for the
t r 1.3 mol) in
Syntheg?r?g%%h msltuqlg‘f%e ?3%&}% dﬁa({g %&6% ng‘lv‘)Q E[;"\/\/ééls heated at 200
OC for 10 min. under m cr ovvave irradi ati on. The crude
(38)-I-pheny|p|per|d|ne%‘ﬁ@ﬂ ylic acid was
subj ected to BOP-nedi ate p ing by using a

procedure that was anal ogous t at described for the
synthesis of exanple 1 “éi\e LCMS: nmfz 301.2
(M+H) + N

N

i OMe

(3S)-N-Cyclohexyl-1-(3-methoxyphenyl) piperidine-3-carboxamide
15 This compound was prepared by using a procedure that was analogous to that used for the

synthesis of example 128, steps 1 and 2. LCMS: m/z 317.2 (M+H)+.

Example 138

0
Q‘“&HQ
oW
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Exanpl e 172
(3S)-1-[3-(Benzyl oxy) phenyl ] - N- (f nf 5-4- hydr oxycycl ohex

W@ kgopiopxeé di ne- 3- car boxani de Thi s conmpound wasP@ET/EsBEN®022307

by using a procedure that W&s anal ogous to that
descri bed for the synthesis of exanple 128, steps 1

(3S)-Nany@loBexyl- OB triflugrohifhyl) phddiytpiperidierdpdaeb dxagide

TR o PR e gt B AT el P

synthediedftexdduily/ 128, steps 1 and 2. LCMS: m/z 355.2 (MFTH)+.

{(3S)-1-[(3-chl oro-2-net hyl phenyl ) sul fonyl ] pi peri di n-3
-yl }carbamate A solution of
3-chl oro- 2- met hyl benzenEsamhploh3d chl oride (0.75 g,

0.0033 mol) in 5 niL of acetonityile was added to a
sol ution of -butyl (38)-pieri 3-yl carbamate (0. 67
g, 0.0033 nol) in 5 ~aggetonrtrile at 0 C. After
stirring at rt for 17@thé—lreaction m xture was
filtered andconcentr at to afford the desired
product, which was usedlin the next step w thout
further purification. p 2. tert-butyl
(3S)-3-[({(39)-1-[(3- ro- 2- met hyl phenyl ) sul f onyl ] pi

peri di n-3-yl } am no) car&%nyl ] pi peri di ne- 1- car boxyl ate
- But yl

(39)-MNEC pyhekyl {1¢ [3-(aifluol am &hyiyiteny Ipjiparidinesdtcdrbnydnpide per i di n- 3

SAERRETLE dod o o SO,y 90 s o

synthesik pf exbmple 128 stefdOl andr2. LTIMS:swk §%2 (Mueld)evapor at ed under

reduced pressure and the residue was di ssolved in DV
(1.0 nm.) and to this was added

benzotri azol -1 -yl oxytri ¥xempletld§| am no) phosphoni um
hexaf | uor ophosphate (69.6 , 0,8Q0157 nol),

4- et hyl mor phol i ne (1100. 0 UY, 9096 mol ), and
(3S)-1-(tertbutoxycarb P YpeLtsdi ne- 3- car boxylic
acid (34.4 ng, 0.00015 ) Fat rt. After stirring for
1 h, the reaction m xtu was diluted with ethyl
acetate (5 nL) and washgd with NaHCOs (7.5% 3 x 2 nl)
and brine (3x20 ni). Trgani c layer was dried over
Na2SC , filtered, and cancentrated under reduced
pressure to give the desg{red product which was used
directly in the next pw#€p w thout further

(3S)-N-Cyclohexyl-1-(4-phenoxyphenyl)piperidine-3-carboxamide

This compound was prepared by using a procedure that was analogous to that used for the

synthesis of example 128, steps 1 and 2. LCMS: m/z 379.3 (M+H)+.

Example 141

o)
Q.\\\”\”Q

CN

(35)-1-(4-Cyano-2-methylphenyl)-N-cyclohexylpiperidine-3-carboxamide
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purification. Step 3. b SJ-1-Acetyl-N1 SJ-1-f b
- chl oro”- et hyl phenyl Jsul f onyl Jpi peri di n-S-yl j pi peri di

W essoanboxam de - But yl PCT/US2005/022307

(3S)-3-[((39)-I-[(3-chl oro82-net hyl phenyl ) sul fonyl ] pi p
eridin-3-ylam no)- carbonyl] -piperidine-1-carboxy
| Bhie cdrlfbuld W prdfatedimbihg wascddueatha dvanatatpgdusdo Kabhised for the

oo 850 R, 30 (BT o L21

was di ssolved in acetonitrile (O 8 nL) and was treated
W th diisopropyl ethyl am_nhe nm.) and acetyl
chloride (5.0 ni). The%wélzgég\ctl on m xture was

diluted with MeOH (1.3 nlL)gand-Was adj usted to a pH of
2 using TFA and was pur flég ep HPLC to give the

desired product. LCMS H)H ="442. 1/ 444. 1. Exanpl e
174 Met hyl

(3S)-3-[((39)-I-[(3-chl'pro-2-net hyl phenyl ) sul fonyl ] pi p
eridi n-3- yl am no)car pi peri di ne-| -carboxyl ate
Thi s conmpound was pre d by using a procedure that

was anal ogous to that scri bed for the synthesis of
exanpl e 173. LCMS: (M +H)

(3S)-N4ﬁgﬂ<}1{e§ C -€4-ﬂufb§3-2-mét@i§h&l@§§n§kﬁ§&?QQXh)oxNh(d% hydr oxycy

exy peridin hi's conpound was
piTbis aorepbuw waspragpresl Byrusine d prasedunathatkns apalefosyiodhat P%?d for the

B i T o Ry

(3S) - N-(4-hydroxycycl ohexyl)-1-(piperidin-I|-ylcarbonyl
) pi peridi ne- 3- car boxam gg &glesmgorrpound was prepared
by using a procedure that s anal ogous to that

descri bed for the synthesig of anple 1. LCVS: (M +
H+ =338.1;, (M+ Na)+ = 36@

(3S)-N(Il)-cycl ohexyl - N(3 (4N hytdfroxycycl ohexyl ) pi perid
i ne-1, 3-di carboxamni de ¥s conpound was prepared by
usi ng a procedure that s anal ogous to that described
for the synthesis of gxagple 1 starting from

cycl ohexyl i socyant at e (3S)-N-(4-

(3S)-N-Cycloheptyl-1-phenylpiperidine-3-carboxamide

This compound was prepared by using a procedure that was analogous to that used for the

synthesis of example 129, steps 1-3. LCMS: m/z 301.2 (M+H)+.

Example 144

R )
‘\‘\J\N
H

(3S)-N-Cyclohexyl-1-pyridin-2-ylpiperidine-3-carboxamide

This compound was prepared by using a procedure that was analogous to that used for the

synthesis of example 128, steps 1 and 2. LCMS: m/z 388.3 (M+H)+.

Example 145



hydr oxycycl ohexyl ) pi peri di ne- 3-car boxam de. LCMS: (M +
H + = 352.2; (M+ Na)+ = 374.2. Exanple
waZ@e8B220( 3) - (4- Hydr oxycycl ohexyl ) - N( 1) - phenypP@i/psrooso22307
ne-1, 3-di car boxam de This &enmpound was prepared by
using a procedure that was anal ogous to that described
for the synthesis of exange ~ LCME: (M + H)+ =
346.1; (M+ Na)+ = 368, 1. \\lgxa 179
(3S)-N-(7-oxoazepan-4<yhy*-| Jl\_f)he yl pi peri di ne- 3- car boxa
m de To a solution of
(3S) - N-(4-oxocycl ohexyl") -| - phenyl pi peri di ne- 3- car boxam
ide (10 ng, 0.00003 >nPrepared as exanple 171) in
concentrat ed aqueous ] (0.5nm), was added sodi um
azide (2.27 ng, 0.0000350 nol) in small portions over
3 mnutes with slow agickation. The tenperature was
slowy increased to 50 0C. The reaction t erature
(38) Nogelonvin 43 Hetugromss ey Tigin- BYSPIRCTIRC S RREPOBBUPEd 1 nt o
SthideofpofldiSdigrbphic® bR inghehBEedurtliieat $/ad atialogousuathat used for the
basified with cold 50% a&%tﬁ&t}é&sulting sol ution
synthesjgef exaomnle t43 8orgi ltand Bt BAMSk BYZ 35Prd Cc extracts were
5 conmbi ned, dried over MgSq 4, filtered and evaporated
to yield the crude product, which was purified by
prep-HPLC. LOVS: (M + Hsamplelgo s myanmie 180
(3S)-1-[4-(Benzyl oxy) phenyp] - N-(&5 hydr oxycycl ohexyl ) pi
peri di ne- 3- car boxam deThi s||co @ d was prepared by
using a procedure tha § aNalogous to that described
for the synthesis of | €°128, steps 1 and 2. LCME:
mz 409.2 (MtH)+. Exanp}e 181
(3S)-N-(I-Methylcycl of |')-1-phenyl pi peri di ne-3-carbo
xam de Thi s conpound s,\{)repared by using a procedure
t hat was anal ogous to at described for the synthesis

(3S)-No(f,‘yc@dﬁﬂ?l]-lepzﬁ'zﬁn-z%llﬁp&icﬁn@ﬂ@a&oxdxﬂﬂsi mz 301.1 (MH) +.
Exanpl e 18

( By compaundetreRared e aPIGAE e ﬁ?aﬁ?gﬁgsrtu"élu‘aﬁ sed for the
10 synthedi§ BOXARNPEA28, steps 1 and 2. LCMS: m/z 289.2 (M+H)+.

Example 147

(3S)-N-Cyclohexyl-1-pyrimidin-2-ylpiperidine-3-carboxamide
15 This compound was prepared by using a procedure that was analogous to that used for the

synthesis of example 128, steps 1 and 2. LCMS: m/z 289.2 (M+H)*+.

Example 148



Thi s conmpound was prepared by using a procedure that
was anal ogous to that described for the synthesis of
wex@apir2d 28, steps 1 and 2. LCVS: niz 323.2 (MFHP$2005/022307
Exanpl e 183 87
(3S)-N-[2-(4-Chl orophenyl)-1-nethylethyl]-I-phenyl pi pe
ri di ne-3-carboxam de Thi s gonpound was prepared by
using a procedure that _waglanal ogous to that described
for the synthesis of gxanpl & 128, steps 1 and 2. LCMES:
mz 357.2/ 359.2 (MtHLt+.” Exanpl e A Enzymatic assay of
[ I bHSDI Al in vitro ﬁzsays were perforned with
clarified | ysates as ysource of | | bHSD activity.
HEK- 293 transi ent trafsfiectants expressing an
epi t ope-tagged versi o full-l1ength human | | bHSD
wer e harvested by cen fugation. Roughly 2 x 107
wer e ed .i.n i.s buffer (25
o8)-1-{i e enapt -5 B RS e Al = Mol ) D5

S[lﬁsr cﬁbﬁ@)}ulﬁh@hslpy@eﬂd by usingd woestlingitiic way analogeustte thaigspdfor the
Y tri,tu pernatants were
Synthesésl ‘%&ﬁ%‘ﬂpi%l% ﬁelfslrrloa? élfr% %?%S? E’(‘ﬁ%h (gl?}?y'l bHSDI by test

5 conmpounds was assessed in vitro by a Scintillation

Proxi mty Assay (SPA) conpounds were
di ssolved at 5 nMin D@"@E?ge were diluted i n DVBO

to suitable concentrationg f heO'BpA assay. 0.8 i
of 2-fold serial diluti onﬁ\of pounds were dotted on

384 well plates in Such 3 logs of conmpound
concentration were c ve ed. 20 nL of clarified |ysate
was added to each wel IN Reactions were initiated by
addi tion of 20 nL of tratecofactor mx in assay
buffer (25 mM Tri s- , JpH 7.5, 0.1M NaCd, 1 nmM Myd 2)

to final concentratio of 400 mM NADPH, 25 nM
3H-cortisone and 0.Q07% Triton X-100. Plates were
i ncubated at 37 0C f& dhe hour. Reactions were

Methyﬂmsjistcﬂ (hﬁK&%ﬂ%&ybmne;@f)alﬁﬂmmarmnynpipbnmusﬁ)mmmm SPA

beads” t hat

t
cAr BERES Aifode)- Ao{r%l'ﬁ&dr FW@@FQ%EFPF%'C %ﬁ}éac uci)eh androchlorlde (19.7

10  mg, 0. @Mol?b@ ehot, Qei%ﬂi‘dh@d ufth@h @Focelire thah G ahamgohm to thatrilescuitedh for the

synthegls 0’13 eggalrnnplre]ult s(:)tg:’psalt and 2), methyli 6- cPloromco{mage 8? 4%ng, 0.0000900 mol) and N,N-

diisopropylethylamine (37.5 pL, 0.000216 mol) in N, N-dimethylformamide (0.75 mL, 0.0097 mol)

was irradiated under microwave at 200 °C for 15 min. The mixture was adjusted with TFA to pH =

2.0 and was diluted with methanol (0.8 mL). The resulting solution was purified by prep.-HPLC to
15  give the desired product. LCMS: m/z 362.2 (M+H)'".

Example 150

PO
O““k“
H

N
=

J

N
(3S)-N-(4-Hydroxycyclohexyl)-1-quinolin-4-ylpiperidine-3-carboxamide
20 This compound was prepared by using a procedure that was analogous to that described for

the synthesis of example 149. LCMS: m/z 354.2 (M+H)™.



Topcount scintillation counter. Controls with no
| ysate, inhibited |ysate, and with no mAb were run

WO ombione2ke/. Roughly 30% of input cortisone i s Peiusm®ds/022307
by I I bHSD in the uninhiBB8ted reaction under these
condi tions. Test conpounds having an | C50 val ue | ess
t han about 20 nM according to this assay were
consi dered active. Exanpl e Il -based assays for HSD
activity Peripheral blgﬁﬁnﬁgﬁgﬁuclear cel | s ( PBMCs)
were isolated from normal jhunet fMint eers by Fi col
density centrifugation. I ~¢ e plated at 4x105
cells/well in 200 nL¢6PNAl G bco- BRL) nmedia in 96
wel |l plates. The cells rélstinmul ated overnight with
50 ng/ nL reconbi nant man | L-4 (R&D Systens). The
foll ow ng norni ng, 208 G [ [
in the presence or al
of conpound. The cet1y i ncubated for 48 hours and

th super nat ant r akvest . [$] :
oo BRSO RS B
5 aVtds dcatpoendkds plephrad dpysimes prgeerure Teat wasnaiogousde thabdaseriped for

n .1 C50 val I th 0 mM according to this
1he“m§§§5 %ﬁﬂﬁ?e@%%és e?éa%gggggg%Hﬁkanple C Cel I ul ar assay
t o eval uat eMR ant agoni smAssays for MR antagoni sm were
performed essentially a xgg hkped (Jausons-Loffreda
et al. J Biolumn and emtumn, 1994, 9: 217-221).
Briefly, HEK293/MSR cell sl ny n Corp.) were
co-transfected with three|pl g s: 1) one designed to
express a fusion proiftg”o Nt he" GAL4 DNA bi ndi ng
domai n and the nineral odort¥coid receptor |igand
bi ndi ng domai n, 2) oneNcontaining the GAL4 upstream
activation sequence i oned upstreamof a firefly
| uci ferase reporter gene] (pFRLUC, Stratagene, Inc.),
and 3) one contai ning e Renilla luciferase reporter
gene cl oned downstrea
HO™ ~O
10 6-((3S)-3-{[(4-Hydroxycyclohexyl)amino]carbonyl} piperidin-1-yl)nicotinic acid
This compound was prepared by using a procedure that was analogous to that described for

the synthesis of example 149. LCMS: m/z 348.2 (M+H)".

Example 153

OH
Oaﬁiﬁﬁj

p=a

N
1

=
N

15
(3S)-N-(4-Hydroxycyclohexyl)-1-(6-phenylpyridazin-3-yl)piperidine-3-carboxamide
This compound was prepared by using a procedure that was analogous to that described for

the synthesis of example 149. LCMS: m/z 381.2 (M+H)".



5

10

15

20

of a thym di ne kinase pronoter (Pronega).
Transfections were perforned using the FUGENE reagent
W@ Roeloe226 Tr ansfected cells were ready for usePCTIUS2005/022307
subsequent assays 24 hourss8posttransfection. In order
to evaluate a conpound's ability to antagoni ze the MR
test conpounds were di |Exaapld ¥54cel | cul ture nmedi um
(E-MEM 10% charcoal -stri pped FB&H 2 ni M L- gl ut ami ne)
suppl enented with 1 nM aPdosft erpne and applied to the
transfected cells fa 1_6&1’2 S s. After the
i ncubation of the cellg wigh the test conpound and
al dosterone, the acthyity of firefly luciferase
(i ndicative of MR agani sm by al dosterone) and Renilla
| uci ferase (normalizZatiNon control) were determ ned
using the Dual -3 o uc'lferae Assay System (Pronega).
Ant agoni sm of the mneral ocorticoid receptor was
determ ned by nonitorB'ng the ability of a test

(3S)-1_Fg}ﬂpﬁwwrmﬁ,-ﬁyn,s.w_omtyaraﬂyeyeadm@atpqremmemchrbmmm«r efly
uci ferase acti vi t% Oorgoun‘gcje? hgﬁ”tn Sglglol &%%%Etd‘e@c()ibed for

ritipompawnd Was PEFPaiSH By BRpEPraeedpty dhat Yas 113108

the syntHRSl bf &ahbions. afcMBankB8EB8ONMHA) addi tion to those
descri bed herein, will be apparent to those skilled in
the art fromthe foregoi ng description. Such
modi fications are al so Erimple@sSto fall within the
scope of the appended cl ai ms. Eachyref erence,
including all patent, patent 1 cations, and
publications, cited i tﬁ]e D dnt application is
i ncorporated herein[by fefgrence in its entirety. \Wat
is clained is: 1. AEQ;Lound of Formula | : or
pharmaceutical ly acceptable salt or prodrug thereof,
wherein: Cy is aryl,~heleroaryl, cycloal kyl, or
het er ocycl oal kyl , eagh lbptional 'y substituted with 1,
2, 3, 4 or 5-WX-Y-ZI L is absent, S, C(O, COO
or CCONR8; Qis cyc kyl or heterocycl oal kyl, each

optionally substitut ith 1, 2, 3, 4 or 5
-W-X-Y-Z"; or Qi CR | aRl b) m A
(3S)-N-(4-Hydroxycyclohexyl)—1-(5-phenylpyridin—2-yl)piperidine—3-carboxamide
Sodium carbonate (21.2 mg, 0.000200 mol) in water(0.10 mL) was added to a mixture of

(3S)-1—(5-bromopyridin—2-y1)-N-(4-hydroxycyclohexyl)piperidine-3-carboxamide (38.2 mg, 0.000100
mol, prepared as example 154), phenylboronic acid (146 mg, 0.000120 mol) and
tetrakis(triphenylphosphine)palladium(0) (3.5 mg, 0.0000030 mol) in toluene (200.0 pL, 0.001878
mol) and ethanol (100.0 pL, 0.001713 mol). The resulting mixture was irradiated with microwaves at
150 °C for 20 min. Ethyl acetate (5 mL) was added and the mixture was washed with water and brine.
The organic layer was dried over Na;SOs, filtered, and concentrated under reduced pressure. The
residue was dissolved in DMF and purified by prep.-HPLC to give the desired product. LCMS: m/z
380.2 (M+H)".

Example 156



10

15

Ais aryl, heteroaryl, cycloal kyl, or
het erocycl oal kyl , each optionally substituted with 1,

wQ@2008/012220r 5 -W-X -Y' -Z': R a and R b are earti/usS2005/022307

i ndependently, H, halo, OH%0-4 al kyl, C -4 hal oal kyl,
Cl- 4 hydroxyl al kyl, C -4 al koxy, C 4 hal oal koxy or

C - hydroxyl al koxy; mhersin t one of R a and
Rib is other than H mig 1, 3or 4, RNis H G 6
al kyl, aryl, hetero (e ycl oal kyl ,

het erocycl oal kyl, atyl al kyfl, heteroarylal kyl, (C3-7

cycl oal kyl)al kyl , or Meterocycl oal kyl al kyl ; R3, R4,

R5, R6, R7, R8, R9, R1Q and Rl1l are each,

i ndependent |y, H, ", 0CO)OR b, C(O ORb

OC(O NRc'Rd" , NRO SR, NR 0'C(O)R a',NR 0' C(O ORb >,
S(ORa > S(O)NRc Rd. , S(O2R"' , S(O2NRO'Rd" , O
Ro' , SRb' , CMD al CM ohal oal kyl, C2-10 al kenyl,
C2-10 al kynyl, aryl, ’cl oal kyl , heteroaryl,

het erocycl oal kyl , aryl al kyl, heteroaryl al kyl,

cycl oal kyl al kyl or he¥lerocycl oal kyl al kyl, wherein said

(35)-1-3-@at KytophEyljperibial DAl -Ky-hy@roxiy el dhexplipipe@dinees-carboxamide

| o % 1 98 hle 4 pro&S l at described for
%1%?0%@8%\%?8@?%1%8?? P%%{g(%/])r’ogeﬁlg{eg%%gvﬁ/ ?ngPolggllfs’to that d bed fi

the syn@iit6ib oBdxkiplall By LaviShetzal aemes.2avikK) al kyl is optional |y

substituted by R14 ; or R4 and R5 together with the
carbon atomto which they are attached forma 3-14
menbered cycl oal kyl or Reimpled§T oal kyl group which is
optionally substituted by R14 ; opyR6 and R7 together
with the carbon atomto ﬁﬂic ey are attached form a

3- 14 nmenbered cycl oalkyl. rocyl oal kyl group
which is optionallyléﬁéﬁtiﬁuted by R14 ; or R8 and RO
together with the carQon atomto which they are
attached forma 3-14 nbered cycl oal kyl or

het erocyl oal kyl grouf” whi ch is optionally substituted
by R14 ;or R10 and R ogether with the carbon atom

cycl oal kyl or heterogsghpal kyl group which is
optionally substitut by R14 ; or R4 and R6 together
with the carbon atom Whi ch they are attached forma
3-7 menber ed F

(3S)-1-[5-(3,4-Difluorophenyl) pyridin-2-yl] -N-(4-hydroxycyclohexyl)piperidine-3-carboxamide

This compound was prepared by using a procedure that was analogous to that described for

the synthesis of example 155. LCMS: m/z 416.2 (M+H)".

Example 158

OH
2 Y
on
H

N
Br

o
HN._

(3S)-1-{2-Bromo-5-[(methylamino)carbonyl]phenyl}-N-(4-hydroxycyclohexyl) piperidine-3-

carboxamide



10

15

fused cycl oal kyl group or 3-7 nmenbered fused
het erocycl oal kyl group which is optionally substituted

whoorba2226 or R6 and R8 together wi th the carboPCHUSINNG/G22307

whi ch they are attached fo¥m a 3-7 nenbered fused
cycl oal kyl group or 3-7 nmenbered fused
m&ﬁs%ﬁ@yuﬁldaads loydpai@d aju@suvgm pbcetisre dpat wasmblogous it despribed for

e B SN, S ORE BAAE S LBt 1t o by Ri4:or R

and R10 together forma G -3 al kylene bridge which is

optional ly substituted or R3 and R7 together
forma G 3 al kyl ene brg%"d’éR&?/\}n ch is optionally

substituted by R14 ; or R3 ang"RO-QMgether forma G -3
al kyl ene bridge which is ptlly substituted by
R14: or R6 and R10 tegénhe a C -3 al kyl ene

bri dge which is optianally 'éubstltuted by R14 ; or R9
and R10 together formfa G -3 al kyl ene bridge which is

optionally substitute R14 ; R14 is halo, Cl.4

al kyl, C -4 hal oal kyll, aryl, cycloal kyl, heteroaryl,
heterocycl oal kyl, CN, , OR3" , SRa > C(ORb' |,
C(ONR c'Rd" C(O)(R ", OC(ORDb > OC(ONR Rd" ,
NRRd, NRCORdd, ARy C(OORa, S(ORb ,

SC(ONR Rd" , S(O) 2Rb' or S(O2NRc'Rd" ; W Wand W
are each, independently, absent, C -6 al kylenyl,

C2- 6al kenyl enyl, C2-g-atkynylenyl, O S, NRe, CO COQ,
CONR e, SO SQO2, SO% or NReCONR f, wherein said G
6 al kylenyl, C2-6 a ylenyl, C2-6 al kynyl enyl are

ert-Blﬂﬁl szsm-ﬂaahyldro@ugassnekyumnd;yarhpnga}pnperalmmyo 3'6Hjihiro-3,4'-

hal oal koxy, am no, G -4 al kyl am no or

bmy“@?"'ld?g‘)'[f?fbé’l’ﬁ"ﬁff X, X and X' are each,

| THie panshand s prafseltly, usioh a Proa¢dayd thatyas a@2egus to that described for

O e T ST

al kyl enyl, C2-6 al kenylenyl, C2-6 al kynyl enyl,
cycl oal kyl, heteroaryl h telrgcycl oal kyl is
optionally substituted nore hal o, CN, NQO2,

OH, O4alkoxy,04hal Ohhi no, G -4
al kyl am no or -8 dfﬁ @

N
|

N
=
2
=
X

N

_0O

(35)-N-(4-Hydroxycyclohexyl)-1-[5-(4-methoxyphenyl) pyridin-2-yl] piperidine-3-carboxamide

This compound was prepared by using a procedure that was analogous to that described for

the synthesis of example 128. LCMS: m/z 410.2 (M+H)",

Example 161



Y, Y and Y' are each, independently, absent, C -6
al kyl enyl, C2-6 al kenyl enyl, C2-6 al kynylenyl, O S,
WORB6/0026 COO, CONR e, SO SO2, SONR e, or NReBONBS1005/022307
wherein said C -6 al kyl enyl92 C2-6 al kenyl enyl, C2-6
al kynyl enyl are each optionally substituted by 1, 2 or
3 halo, OH Gi-4 alkoxy, 0 -4hat@dl koxy, anmino, G -4
al kylam no or C2 g dial kyjl a @ Z, Z and Z" are
each, independently,HyhaNo, N, N2, OH, C -4
al koxy, Gi -4 hal oal koxy, altino, G-4 al kyl am no, C2-
di al kylam no, G -6 alkyl, C2-6 al kenyl, C2-6 al kynyl,
aryl, cycl oal kyl, he l\paryl or heterocycl oal kyl,
wherein said C -6 alkyl), C2-6 al kenyl, C2-6 al kynyl,
aryl, cycloal kyl, he oaryl or heterocycl oal kyl is
optionally substituted by 1, 2 or 3 halo, G -6 al kyl,
C2-6 al kenyl, C2-6 yl, C -4 hal oal kyl, aryl,
cycl oal kyl, heteroa het er ocycl oal kyl , CN, NO2, O

oo o ke e
St MRRotnd WhsPraRRd b9 usifg § pro2diRiRdharhas @iafogbwsto HAf desdfitigd for
attached to the sane Eﬁg1gﬁ%’ ally forma 3-14

the synfhesip at amply d £3 ab4VP: ‘Bfaz £ bﬁ/nr‘loal kyl group, each

5 optionally substituted by 1, 2 or 3 -W-X"-Y"-2Z"
wherein two -W-X -Y' -Z  atta d to the sane atom
optionally forma 3-14 ﬁéﬂﬁﬁki cycl oal kyl or

heterocyl oal kyl group, eagh option@tly substituted by
1, 2 or 3 -W-X"-Y"-2Z"; wmsre WX-Y-Z is other than
g

H, wherein -W-X -Y' - than H, wherein
-W-X"-Y" -Z" is othar thanHH, Ra and Ra are each

i ndependently, H, G -6Nalkyl, C -6 hal oal kyl, C2-6

al kenyl, C2-6 al kynyl ,_~aryl, cycloal kyl, heteroaryl or
het er ocycl oal kyl, wh said 6 alkyl, C .6
hal oal kyl , C2- al keny C2-6 al kynyl, aryl,
cycl oal kyl , heteroaryl jor heterocycl oal kyl ;

het erocycl oal kyl, het@r gecycl oal kyl al kyl is optionally
substituted with H @4, _‘anino, halo, C 6 alkyl, C-6
hal oal kyl, aryl, arylallkyl, heteroaryl,

het eroaryl al kyl, cy BHkyl or heterocycl oal kyl; Rb
and Ro are each, independently, H C -6 alkyl, C-6

hal oal kyl , C2-6 al kenyl, C2-6 alﬁynyl, L
(35)-1-{5-[4-(Acetylamino)phenyl] pyridin-2-yl}-N-(4-hydroxycyclohexyl)piperidine-3-

carboxamide

10 This compound was prepared by using a procedure that was analogous to that described for

the synthesis of example 128. LCMS: m/z 437.2 (M+H)".

Example 163



aryl, cycloal kyl, heteroaryl, heterocycloal kyl,
aryl al kyl, heteroaryl al kyl, cycl oal kyl al kyl or
whedenoye! oal kyl al kyl , wherein said C 6 al kyl PCZUSB05/022307
hal oal kyl, C2-6 al kenyl, C236 al kynyl, aryl,
cycl oal kyl, heteroaryl, heterocycl oal kyl, arylal kyl,
het er oaryl al kyl , cycloal%ylal W_-enr
het er ocycl oal kyl al kyl is |opl y substituted with
H, OH anino, hal o, 6" aN < Ci-6 haloalkyl, C-6
hal oal kyl , aryl, arylalkylH heteroaryl,
het eroaryl al kyl , cycl®al kyl or heterocycl oal kyl; Rc
and Rd are each, ind dently, H CM O alkyl, C-6
hal oal kyl , C2-6 al kenyl), C2-6 al kynyl, aryl,
heteroaryl, cycloal Kk het erocycl oal kyl , aryl al kyl,
het eroaryl al kyl , cycl kyl al kyl or
het er ocycl oal kyl al k erein said C-10 alkyl, G 6
hal oal kyl, C2-6 al k -6 al kynyl, aryl,
het eroaryl, cycl oal kyl, erocycl oal kyl , aryl al kyl,
het eroaryl al kyl , cycl oa | kyl or

het erocycl oal kyl al kyl_ is optionally substituted. wt
(S 14 Lt Ace a0 e Rsing U Ry Al Sy e
carboa@li@al kyl , aryl, arylalkyl, heteroaryl,

het eroaryl al kyl , ¢

) ycl oal kyl or, heterocycl oal kyl..  or FE

S RO b ALY SRS KPP B S ey o e Ssered fo
5  the syrﬁﬁe%ﬁ%h&ém?nl%ﬂm}.aLéMS: B/7,4362 MFHY- nmenber ed

het er ocycl oal kyl group; Rc and Rd are each,

i ndependently, H, C-10 alkyl, C -6 hal oal kyl, C2-6

al kenyl, C2-6 al kynyl, @xymplel6teroaryl, cycloal kyl,

heterocycl oal kyl, arylal kyl, hetegparylal kyl,

cycl oal kyl al kyl or heterazycl yl al kyl, wherein said

G-10 alkyl, G-6 ha@mw 6 al kenyl, C2-6

a

al kynyl , aryl, heteroar'l,tkyc oal kyl ,

het er ocycl oal kyl, ar kyl, heteroaryl al kyl,

cycl oal kyl al kyl or heterocycl oal kyl al kyl is optionally

substituted with H, "Nam no, halo, C -6 alkyl, G -6

hal oal kyl, Ci -6 hal I, aryl, arylalkyl,

het eroaryl, heteroaryljal kyl, cycl oal kyl or

het er ocycl oal kyl ; or and Rd together with the N atom

to which they are atftached forma A, 5-, 6- or 7-

nmenber ed het erocycl o | group; . Re and Rf are each,

i ndependently, H G- alkyl, G -6 haloal kyl, C2-6

al kenyl, C2-6 al kynyl, aryl, heteroaryl, cycloal kyl,
(3S)-Nagt- Hydroypdyclahdsyl)-1-@H-wlethioky:B,3'-bipy eidin - yl) pipdridine-3-carboxamide

10 C%}S%grln%c\(ulng lwgy%)reggred by using a procedure that was analogous to that described for
the synthesis of example 128. LCMS: m/z 411.2 (M+H)".

Example 165
OH
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het er ocycl oal kyl al kyl , wherein said G-10 alkyl, C-6
hal oal kyl , C2-6 al kenyl, C2-6 al kynyl,
waeykb/oeeer oaryl , cycl oal kyl, het erocycl oal kyl PCT/US2005/022307

aryl al kyl , heteroaryl al kyl 94cycl oal kyl al kyl or

het er ocycl oal kyl al kyl is optionally substituted with
(3s)-NJr(;k lﬂ%klroé@fycmexyll)ai G- nlﬁilllo&yalﬂhjbipyrﬂin-ﬁhab@ah&iyé-s -c@ilbogamide

al oal ky : a

SRRy R rer ) b BpaaAroBRR AP P inelogaeis fat dssoried for
the synfhBds Hfexipglel pRrLoNshnk el NMtlyh t o whi ch t hey ar e -

attached forma 4-, 5-, 6- or 7- nmenbered

het er ocycl oal kyl group; and Rs is H, C -6 al kyl, aryl,

5 heteroaryl, C3-7 cycl oakxanhple &t er ocycl oal kyl ,
aryl al kyl , heteroarylalkyl (C3- 7Ogycloalkyl)alkyl or
het er ocycl oal kyl al kyl ; prOV|sos a) when Q IS

unsubstituted C3 8 c damant yl ;
1,2,3,4-tetrahydro-gﬁgbhthgnenyl

bi cyclo[ 2. 2. 1] hept - 2>yt 2 nethylcyclohexyl; or

1- et hyl nyl cycl ohexyl ; | east one of R3, R4, R5, RG,
R7, R8, R9, R10 and is other than H, and b) when
each of R3, R4, R5, | R7, R8, R9, R10 and R11 is H,
then Qis other than etrahydrothlenyl
S-oxo-tetrahydrothie , S, S-di oxo- tetrahydrothienyl,
2,2,6,6-tetranet hyl - plper|d|nyl N- substituted
pyrrolldln 3-yl, N-sUb {ltuted plperldln 4-yl, or

RN IR ST e e

carbo@afide opt i onal | y substituted with 1, 2. 3, 4 or 5
oun
Y7 spod pLtrred RARRe b proc G 1 bRl QY Joprioa or
10 thesyn1hes130f&am@le(lr285L€MSXmM3Z4MMH-HDn Ws O or absent, Xis

absent, and Y is absent. 4. The conpound of claim1
mherein Cy is phenyl, naphthyl, pyridyl, pyrimdinyl,
qui nol i nyl, benzoxazol yExamppkildazi nyl , pyrazinyl,
triazinyl, furanyl or thienyl, eagly optlonally
subst i t ut ed with 1, 2, 3,04 -WX-Y-Z. 5. The

conpound of claim1l ﬁéﬁPéLn s phenyl, naphthyl,

at

pyridyl, pyrimidinyl[, qlindinyl,
N

J
J

(3S)-1-Biphenyl-4-yl-N-(4-hydroxycyclohexyl)piperidine-3-carboxamide
15 This compound was prepared by using a procedure that was analogous to that described for

the synthesis of example 128. LCMS: m/z 379.2 (M+H)".

Example 168
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benzoxazol yl , pyridazinyl, pyrazinyl, triazinyl,
furanyl or thienyl, each optionally substituted with

wa 200801226 3 hal o, CN, Cl1-4 al koxy, C*hal oal koxp¢T/082005/022307
al kyl or aryl, wherein said5C -6 alkyl or aryl is
optionally substituted by 1, 2 or 3 halo, d .6 alkyl,

G -4 hal oal kyl, CN, N2, JORa ot @ka. 6. The conpound
of claim1l wherein Qis ycI or

het er ocycl oal kyl, e subnfitdted with 1, 2, 3, 4 or
5-W-X-Y-2. 7. The onfound of claim1 wherein Q
is cycloal kyl or heteWocycl oal kyl, each optionally

substituted with 1, gs, 4 or 5 OH, G -4 al koxy, NR

COO(Ci -4 al kyl), NRg 1-4 al kyl), NR SQ2(C1-4

al kyl), aryl, hetero |, -Oaryl, -Oheteroaryl, or
e conpound of claim1 wherein Q
i s cycloal kyl or hetférorycl oal kyl, each substituted
with at [east two - ‘» -Y'-Z, wherein two of said at
| east two -W-X -Y' -Z| are attached to the sanme atom
and together with t omto which they are attached
forma 3-14 nmenbered cycl oal kyl or heterocyl oal kyl

tionall ' oy 3.6-
ety PG G ORI BT ARG b SRy i DpFem ¢
dihydropyidiad-k@2H)-@arbesyleteocycl oal kyl , each substituted with

.l east t s WX - ' ' cribed for

kT M B s AORLR D BBt Pl
the synttesis bhoetpler] 28 LEMShe/zaddmMdaHNhi ch t hey are attached

forma 3-14 nenbered heterocyl oal kyl group optionally

substituted by 1, 2 or 3 -W-X"-Y"-Z". 10. The

conpound of claim1 wheEsampl©1p% cycl opropyl ,

cycl obutyl, cyclopentyl, cyclobexyl, cycloheptyl,

i ndanyl, or |,2,3,4-tet rahi\drt hal en-2-yl, each

optionally substitute NS R 3, 4 or 5

-W-X-Y-Z. 11. Thelconpourd of claim1 wherein Qis

a 3-14 nmenbered heterocdycl oal kyl group conprising at
agFom wherein said 3-14

4 or 5-W-X-Y-2Z2. 12. The

-W-X-Y -2Z".

(3S)-N—cyclohexyl—1-(2-ﬂu0ro-4-pyridin-4-ylphenyl)piperidine-3-carboxamide
Step 1. 4-(4-Bromo-3-fluorophenyl)pyridine

Sodium carbonate (0.86 g, 0.0081 mol) in water (3.0 mL, 0.17 mol) was added to a mixture of
4-pyridinylboronic acid (0.5 g, 0.004 mol), 1-bromo-2-fluoro-4-iodobenzene (1.5 g, 0.0049 mol), and
tetrakis(triphenylphosphine)palladium(0) (0.02 g, 0.00002 mol) in toluene (6.0 mL, 0.056 mol) and
ethanol (3.0 mL, 0.051 mol). The resulting mixture was irradiated by microwave at 120°C for 30
min. The reaction mixture was extracted with EtOAc and the combined organic layers were dried

over Na,SO,, filtered, and concented in-vacuo. The residue was purified by CombiFlash (EtOAc in

hexanes: 40%) to afford the desired product.

Step 2. Ethyl (3S)-1-(2-fluoro-4-pyridin-4-ylphenyl)piperidine-3-carboxylate
A mixture of 4-(4-bromo-3-fluorophenyl)pyridine (190 mg, 0.00075 mol) , ethyl (35)-
piperidine-3-carboxylate hydrochloride (180 mg, 0.00090 mol), sodium tert-butoxide (140 mg, 0.0015



13. The compound of claim 1l wherein Qis cycl ohexyl
substituted at the 4-position with at | east one -CH.
wdad006/0i2€ onpound of claim1 wherein L is SO .pPAdBUSH®022307
conmpound of claim1l wherei6L is absent. 16. The
conpound of claim11l wherein L is C(O, C(OOor C(ONR
mol), pAladilih acdtBR (5 @@oon@bzoﬁom hrali 2¥(d1- z‘ewhlmtﬂphOSIRNlQ)blpMnyKW gg, 0.00002

mol) wgs{qgv l!{flthsoaalﬁd:%%rﬁ cg rﬂl ogw~| &S Li ,n ¥u(1:| @n&}ybb$ Tﬂ'égresultmg

m1xtureC\0£§n@ﬂkB@d ofergigml M fler Wheing ito arignt I&‘mpeRBureHBe mli}liture Reps filtered and

the ﬁltr ndd @ 'é;%% ﬁaM p%ﬁp (Rﬁé@ﬁil&%‘ (e;ﬁ&jf £:8ke in hexanes:

5 60%) td\JFEfcﬁitBkH&ued pridRect. QLCYISRI/z 329 S((WH) , S(ONR Rd"
S(O2R3" , S(O2NR Rd" , ORb SRb' , C-10 alkyl, G -10
hal oal kyl , C2-1CQal kenyl, C2-io al kynyl, aryl,

Step 3. qy@Lp@L}Wy&ro Wﬁrneaylybwylﬁmpeeﬂmﬁedadaﬂxﬂ iflacidar y| al kyl ,

heter I al -4-

thﬂ g}yg £, org?%é}ycgia%g h_g@q&% vsga rjallc(.ljdeg fto e?hyl (BS) -1-(2-fluoro-4
pyrldan’d'Jﬂpl&Inyl)lﬁ&ndiﬂé 53- daﬂ‘zox}%te (RVSO £3.0005 mph (n wathaRl 10 érn@ 0.01 mol),
10 tetrahyﬁrg?%ééll (I;Q§|me]£) ;I’b%g “’P:!?é a’n(c:l gate%on%lgﬂd?é !g/ Jnolﬁnr Tl \Aﬂg@uer? F]vas 1rr’ad1ated under
microwRde atRB) *QRéor 3RMin. RBhe rE%Q:tlolRm&tlan vafdilutedrwithowater gad agipsted to pH =5

by adngC]a\ﬁn:%]?L?I l(']lﬂ lfél% £, (\)jve?err%m\@%%rlﬁ-lvgcmo a?forq thé Qe@eh)ﬁh‘odug@md LiCl,

which WadQysed sshwanixturd infti{eheri stapophenyl ) sul f onyl ] pi peri di ne- 3-c¢
ar boxam de;

N- Cycl ohexyl - N-cycl opropyl -1 - (phenyl sul f onyl ) pi peri din
15  Step 4. e(SS}NaTyblokam-b'Q —fluoro-4-pyridin-4-ylphenyl)piperidine-3-carboxamide

I\i#ebtg@ cr%magun ,\ﬁ‘z!(s p{ep\é{gbl]]a e @Eﬁ eéﬁ)éﬁdgé gﬂ%%asodngﬁﬁbtg't@ BraBdescribed

for the Syi(thdsiz g bxsuripfed2§) stapi 3p drGNES: rmdz 3870236\5‘&0«3 1m de;
N- (4- Hydr oxycycl ohexyl ) -
1- (phenyl sul f onyl ) pi peri di ne- 3- car boxam de;
(3R) - N- (4- Hydr oxycycl oh&xsinple|17¢ phenyl sul f onyl ) pi peri d

i ne-3-car boxam de; o OH
T
H

=

|
20 N
(3S)-1-(2-Fluoro-4-pyridin-4-ylphenyl)-N-(trans-4-hydroxycyclohexyl)piperidine-3-carboxamide
This compound was prepared by using a procedure that was analogous to that described for
the synthesis of example 169, steps 1-4. LCMS: m/z 398.2 (M+H)".

25 Example 171
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-[ (4- Chl or ophenyl ) sul fonyl ] - N-cycl ohexyl pi peri di ne- 3-
car boxam de;
wo 2006512206 or o- 2- f | uor ophenyl ) sul fonyl ] - N- cycl oPerRySmopa22307

ridi ne- 3-car boxam de; 97

| -[ (3-Chl orophenyl ) sul fonyl ] -N-cycl ohexyl pi peri di ne- 3-
car boxani de; o

N- Cycl ohexyl -1 -[ (2-fl uor op\he@ul fonyl ] pi peri di ne- 3-
car boxam de;

| - [ (3-Chl oro-2-net hy|_ ph nyI") sul fonyl ] - N-cycl ohexyl pi pe
ri di ne-3-car boxam de; N

N- Cycl ohexyl - 1- {[ 2- (t&f | uor onet hyl ) phenyl ]

sul fonyl } pi peri di ne- ar boxam de;

(3S) - N-Cycl ohexyl -1 - ~fl uor ophenyl ) sul fonyl ] pi peri di

@S- NEGRAGRATL pmpoiprinet sbopmide oy 011 i per

na- Selationp ok vy E(BS)-plperldlne 3-carboxylate hydrochloride (0.1 g, 0.0005 mol),
bromo?éf'é’c%ceI\el)g’X%I gggcar Bi()) m%otfaésﬂﬁ{ %rtzbd?@&cl%YdOFlb%"ﬂObml kfo®M¥ | dimethyl

sulfoxifg @ ml. |.9@malh by bsied 8y200s'G) oot nin. madeymicstvey irFdjstipy- (fhe crude

OP-mediated coupling by using a
(38)- 1?@@1@19&%2@3%%@{ ac%dZ ‘g? Sd S]%bljeljgeﬁ otBhBényI sul fony?] 3[% ]Py &
procedmedhﬁguagamggw@ﬁhqg éescnbed for the synthesis of example 129, step CMS: m/z
301.2 ﬁ,\D -[ (3- Chl oro- 4-f | uor ophenyl ) sul fonyl ] - N-cycl ohexy
pi peri di ne- 3- car boxami de;
(3S)-1-[(3-Chl oro-2-net hyl phenyl ) sul fonyl ] - N-cycl ohexy
| pi peridi ne-3-carboxam §&ample 172
(3S)-1-[(5-Chloro-2-fluorophenyl) %ng_l fonyl ]-N-cycl ohexy
| pi reridine-3-carboxam dg;
(3S)-1-[(3-Chl or ophenyl SJQ f - N-cycl ohexyl pi peri di
ne- 3- car boxani de; m
(3S)-1-[(3-Chl oro-2- roﬁ'henyl )sul fonyl ] -N-cycl ohexy
| pi peridi ne-3-carboxarfi de;
N-[(1S)-I-phenyl ethy (phenyl sul fonyl ) pi peri di ne- 3-
car boxam de; (3S)- N he (pyridin-3
-yl sul fonyl) pi peri di ne<3 Ocal @ m de;
(3S) - N-cycl ohexyl -1 - [ (3- phenoxyphenyl ) sul fonyl | pi perid
I ne- 3- car boxam de
39)- 1([é@enzy{oe&z)pbwﬂd&ﬁtéwr%;(ﬂrwml?hewl&w‘frm&% cHbBEARdE
eTﬁlch%an mléél §repared by using a procedure that was analogous to that described for
(3S)-N-cycl ohexyl -1 - é enox pheny(NP %ll fonyl ] pi perid
the synthesisaf exps kA% Heps 18 5’—
1-{[3-(pyridin-4- onxy)phenyI] sulfonyl}plperldlne 3
- carboxam de trifluor oacet at e;
(3S) - N-cycl ohexyl -1 - [ (4R8BS Byri di n-3-yl ) sul fonyl ] p

i peridi ne- 3-car boxam deg
\JL e

N
o)\ Cl

(3S)-1-Acetyl-N-(3S)-1-[(3-chloro-2-methylphenyl)sulfonyl] piperidin-3-ylpiperidine-3-

carboxamide
Step 1. tert-Butyl {(35)-1-[ (3-chloro-2-methylphenyl)sulfonyl]piperidin-3-yl}carbamate

A solution of 3-chloro-2-methylbenzenesulfonyl chloride (0.75 g, 0.0033 mol) in 5 mL of
acetonitrile was added to a solution of tert-butyl (3S)-piperidin-3-ylcarbamate (0.67 g, 0.0033 mol) in
5 mL of acetonitrile at 0 °C. After stirring at rt for 1.5 h the reaction mixture was filtered and



trifluoroacetate; (3S)-N-cyclohexyl -
1-{[3- (2- net hyl phenoxy) phenyl] sul fonyl}pi peridi ne-3
wo e@oloeasm de; (3S)-1-{[3-(2-chl orophenoxy) pherPgt/7S2005/022307
sul fonyl} -N-cycl ohexyl pi p@8i di ne-3 -car boxam de;
(3S)-1-{[3-(4-chl orophenoxy) pheny 1] sul fonyl}
concentf(agégfﬁ()%ﬁ&ﬁrﬂii Rieﬂlﬁfd: ptoiet, Swhiclarvaexaseil de;the next step without further
) -N-cycl ohexyl -1 -[ (3- met hoxyphenyl ) sul f [ [
PuﬂﬁwPﬂé-B-carboxanige; (gé)-l-[(B-Zﬁlorg-z-flungl]plperld

rhenyl ) sul fonyl]-N-(trans-4-hydroxycycl ohexyl ) pi perid
car

ne- 3- boxam, de; L .
Step 2. egisuy! £y Z-BIGVH P YRy e ey R RE A A ) o
5 cm%om? ')ﬁ?@b&éﬁﬂkﬁﬂ@@r;dine-s- car boxani de;
-l -C ro-2- met hyl I : -
e G R R ST i ghkbientstse me
0.0001 s(ola %?]oﬂ welis(tl%_aifeii with ajphe g_f/h})dmgeﬂ chiyfide-ii Gediawase @ -0l ab tyfex,30 min.
cl ohex | peri - 3- b i de: -1 4 .
The solyTr(t Bvag %Y%Blageg _upg% gc?dgﬁ?ﬁlﬁésrsljoré %1{174 %g’ﬁsfd%@wag dissolved in DMF (1.0 mL)
and to this (WasaaledH bbyAdtraxgldyyledyoisadiyethylpmine)phoipheni®n -hexafluorophosphate
car

xani de; .

10 696 s SPE0aFehy drosmgiLie s GA0P) . POIRIRS ol ind Sy -Cor
butoxy kRS iRk dagbiorglicheliaB héxeenD.0@0150 mol) at rt. After stirring for 1 h, the
oS5 ISR SR ATEEd HLLTH 985 2.0
and brigd @x%bl-nﬁlt)r ants- ¢k gdmjediagoryweas alrioth @xsr] a; SOy, filtered, and concentrated under

- - met hyl phenyl ) sul f ony.l.] pi I di nas 3- gar '
reduceci‘ syTe_tf) e fﬂFeu els%e_%r%élﬁquv%ﬁl%] g’hﬁ%‘*g g{r{bgﬁ% ?1_@ l{ll-p}?ig%gh)‘g@?ﬁt further
15 purificdtiedr oxycycl ohexyl ) pi peri di ne- 3- carboxam de;
(3S)-1-[(2-chl orophenyl)sul fonyl]-N-(trans-4-hydroxycy
cl ohexyl ) pi peri di ne- 3- car boxam de;
Step 3. l(@@)f-J4cefzﬂ,w-W@mﬁﬁewo}%mﬂvmzpyenyz)mufpmd]m::idinwaaeyé%&
awhm€%2§xyl)plperldlne-s-carboxan1de;

-N-(trans-4-hydroxycycl ohexyl) -1 -[(3-phenoxyphen
) geBuyly| ] pi péiﬂ)di-[((éS)gl—-[(B-chloro-2-methylphenyl)sulfonyl]piperidin—3¥ylamino)-

20  carbonyl]-piperidine-1-carboxylate (10.0 mg, 200 pmol) was treated with 4.0 M of hydrogen chloride
in 1,4-dioxane (0.5 mL) at rt for 1 h. The volatiles were removed in-vacuo and the residue was
dissolved in acetonitrile (0.8 mL) and was treated with diisopropylethylamine (20.0 uL) and acetyl
chloride (5.0 pL). The crude reaction mixture was diluted with MeOH (1.3 mL) and was adjusted to a
pH of 2 using TFA and was purified by prep-HPLC to give the desired product. LCMS: (M+H)" =

25 442.1/444.1.

Example 174

N
J o)
W N N\/ /S//
H S ;@
N

oéLYr/ Cl

Methyl (3S)-3-[((3S)-1-[(3-chloro-Z-methylphenyl)sulfonyl] piperidin-3-
30 ylamino)carbonyl]piperidine-1-carboxylate

This compound was prepared by using a procedure that was analogous to that described for
the synthesis of example 173. LCMS: (M + H)" = 458.1/460.1.



car boxam de; (3S)-N-(trans-4-hydroxycycl ohexyl)-|1
-{[4-(pyridin-3 -yl oxy)-phenyl]-sul fonyl}

WO piop®I1320é ne- 3 - car boxani de; (3S)-N (trans-4- gTUS2098§22307

cl ohexy 1)-1-{[3-(2-nethyl ghenoxy)- rhenyl]

sul fonyl } - pi per idine- 3-carboxam de;

(3S)-1-{[3-(2-chl or ophemamiple t¥8eny 1] sul fonyl}
-N-(trans-4- hydroxycycIQpexyI) pi peri di ne-3 -

car boxam de;

(3S)- N-(trans-4-hy cy M ORE JoH - [ ( 2- et hoxypheny!
)sul fonyl ] pi peridi car boxam de;
(38)-N—(trans-4-hydr»xycyc|ohexyl)-l-[(2 phenoxyphenyl
)sulfonyl]piperidig- ;
(38)-N—(trans-4-hy r ox Iohexyl)-l-[(6 phenoxypyri di
[ e- 3- car boxam de;

(3S)-1- (f%@o'h&%;ﬁéa‘i‘l%}ﬁfl 4NJ@4V ﬂ{'(ﬁ%chyélb Em)ibandmé -§-3aieRanidey| phen

onyl eridine-3- car

(B campppizl waqurquobyylﬁﬁgmr?@&lrp |vx]as Nga(lctg‘og%@ that ﬁlf:/sa:nbed for

the syn??ééi§b! cxahgxy! Leheepird me=337.ganbexayti=s9.2.

N- (trans-4-hydroxycycl ohexyl)-1-[(2-nitrophenyl)s
ul fonyl ] pi peri di ne- 3- car boxam de;
(3S)-N-cycl opentyl -1 -[ (Exfinple 1710r ophenyl ) sul f onyl ] pi p
eri di ne- 3- car boxam de;
(3S)-1-[(3-chl oro-2- neth | phenyl ) sul fonyl ] - N-cycl opent
yl pi peri di ne-3-carb ‘%%F OH
(3S5)-1-[(3-chloroph ny )sul fonyl - N-cycl opentyl pi perid
I ne- 3- car boxam de;
(3S)-N-[trans-4- (acqﬂ¥ no) cycl ohexyl ]-1-(phenyl sul f
onyl ) pi peri di ne- 3- é%rbgggalde;
(3S)-N-{trans-4-[(neth | f onyl ) am no] cycl ohexyl }-1-(

(SS)-NPaﬁlyXLosxljlflc)fc orMJ(})l)Di ﬂﬁf)érﬁilﬁ]? yﬁarbo‘ﬁ?f)pigéﬁtmlg-g‘carboxamlde

10

This compound was prepared by using a procedure that was analogous to that described for

the synthesis of example 1. LCMS: (M +H)" =338.1; M + Na)* =360.1.

Example 177

0
g
SEAt.
N
0O~ 'NH

e

15 (3S)-N(1)-cyclohexyl-N(3)-(4'—hydroxycyclohexyl)piperidine-1,3-dicarboxamide

the

This compound was prepared by using a procedure that was analogous to that described for

synthesis of example 1 starting from cyclohexylisocyantate and  (3S)-N-(4-

hydroxycyclohexyl)piperidine-3-carboxamide. LCMS: (M + H)'=3522; M+ Na)" =374.2.

Example 178
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Met hyl [trans-4-({[(3 S)-I
- (phenyl sul fonyl ) pi peri di n-3-y1]
W@ 200b0m2k¢ am no) cycl ohexyl] carbamat e; PCT/US2005/022307
(3S) - N-(3- hydroxycycl ohexyld- 1| - (phenyl sul fonyl ) pi perid
I ne- 3- car boxam de;

(39)-1-[(2- fluorophenyl) quonyI] N- ( 3- hydr oxycycl ohex
yl ) pi peri di ne- 3-car

(3S)-1-[(5-chl oro- -fI oroph @'t onyl ] - N- (3- hydr ox
ycycl ohexyl ) pi peri -3- carboxam de; (3S)-1

-[ (3-chl or o- 2- net hyl henyl)sulfonyl]
- N (3- hydr oxycycl ologxyNbpi peri di ne- 3- car boxam de;

(3S)-N-(3 -hydroxycyclahexyl)-1 -[(3
-nethoxyphenyl)sulfc)Eilmoiperidine-3 - car boxam de;
(3S)-1-[(3-chl orophe sul fonyl ] -N-(3-hydroxycycl ohex

) ridin :
6N AR LSRRI RO iperigine L psaphogomide. ) opexy
| Thois plmtpodmmas@repareﬂ bx asingleprocedure that was analogous to that described for
chphexyl th enyl ) sul fon
the syngl}e]sl)s 0 GXg | ne_ gLi%ll\glI?b Xa%ﬁ %4& T; kI(/IaI-NB gbphenyl)
(38)-I [(3 quorophenyI)squonyI] N- ( 3- hydr oxycycl ohex
yl) pi peri di ne- 3- car boxagi, Qﬁ
(3S)-1-[(2, 6-di chl oropheny ?sulfoqyl] N- ( 3- hydr oxycycl
ohexyl ) pi peri di ne- 3- car bgyami
(35)-1-[(2,5-di methyl phenyl)s Ifo 4! 1-N-(3-hydroxycycl
. ohexyl ) pi peri di ne- 3- carydx
(3S)-1-[(3-bronmophenyl ulﬂbnyl] N- ( 3- hydr oxycycl ohexy
| ) pi peri di ne- 3- car boxdm de;
(3S)-1-[(2,5-dichlor nyl ) sul f onyl ] - N- (3- hydr oxycycl
ohexyl ) pi peri di ne- 3- oxam de;
(3S)-1-[(2,4-difluoroprenyl)sul fonyl]-N-(3-hydroxycycl
3S)- (-gfgl;%ﬂe élp@é/l)qLﬂfen?’l'pﬁﬁF fafne agma‘ilﬁoxamlde

) sul f ony

h ]
ofexyl % tlﬁ%r?fd K}ﬁg_}%r O@@?ﬁi@bﬁﬂlhé pheny p1per1<g1ne 3- carrb a\{nC e (10 mg,
0. 000(‘331§%l Frel;)z(rgd a Q;'afnlpléofﬂp 'i}ﬁéﬁﬁkérﬁﬂdieﬁ QRydobs NC( 0. iymly, avay aydeld sodium

eri di ne- 3- car boxani d h
azide (%@}) mg, [0(&09)}58@% el yImadlyPIrHeRs| f]VeN3( pingies with slgvo gifan.  The
tempe}agl?@%%@ ARWIP Glctedica o So @rm%@déilﬁiﬂemperature was maintained at 50 °C for 8.5
h and thgp p@ﬁ’\gﬂ(lin{glab'g zrolf 81',"1]1?;%51 cheZa§¥ %lag%gerﬂ" éolutmrlxg' bgghgc}/ thh cold EC)% NaOH

and thé 3<§)ﬂhhg Ec(l&tloﬁ'llwh@ %M%Wﬁhsﬂtbﬁ&@@w ] Tﬁ\d'EtD[Aa Rstrabtshyde cotiyldiyed, dried
cl oh ex (g peri di ne- 3- car hoxa

over Mg, ’fl ang_eypRopatest @ﬁﬂ@ﬁ St}}e) efpéq%ylzt] wmctl a8 Rgrltjredhtiycﬁrga-HPLC
LCNﬁ%X&N@ﬁPhﬁmyb)plperldlne 3-

Example 180

e O
‘\\\J\ N\\‘
H

A

(3S)-1-[4-(Benzyloxy) phenyl]-N-(4-hydroxycyclohexyl)piperidine-3-carboxamide



car boxam de;

(3S)-1-[(2,5-di net hyl phenyl )sul fonyl]-N-(trans-4-hydro
woy@goinkexyl ) pi peri di ne- 3- car boxam de; PCT/US2005/022307

(3S)-1-[(3-bronophenyl)sul f@nyl]-N(trans-4-hydroxycyc

| ohexyl ) pi peri di ne- 3- car boxam de;

(B9 cdnmplolid RaschiregatdarniReg) prodetiiire niydt vadNaagamstoshdt ddscgibed for

tho syntes SHeSpinBE AP AGEAn EPES BUF PR TRt rans- 4- hydlr o

xycycl ohexyl ) pi peri di ne-3- carboxam de;

(3S)-1-[(3, 5-dichl orophﬁ?v l%lgr%loonyl ]-N-(trans-4-hydro

xycycl ohexyl ) pi peri di ne= xam de;

(3S)-1-[(2, 3-dichl orophenyd) s yl]-N-(trans-4-hydro
xycycl ohexyl ) pi peri di ne- 3-| carrri de;
(39)-1-[(2,5-difl uoro@yl onyl]-N-(trans-4-hydro
xycycl ohexyl ) pi peri di r boxarri de;

(3S)-N-(trans-4-hydroxy, ycI ohexyl)-1-(2-thienyl sul fony

| ) pi peri di ne- 3-car box

(3S)-1-[(3-chl oro-2- &' phenyl )sul fonyl ]-N-cycl ohept
a

yl pi peri di ne- 3- car box de;

(3S)-N((S@Ieth!yley&dlﬁk\ﬁpl-xshedyiﬂnﬁéhdnhem&mbmmﬂ}suI f onyl ] pi peri d

I("-g]%f cq,mcl?({uﬁg %%%n%%%qu )lsérll,ﬁ 3 Bwyﬁdjire@ y“(/: S aP]alcF)ﬁouf ’FcJo trlleét descrlbed for
the syrfi®si of laB@rans,deps { a&)2. ILCMS: m/z 301.1 (M+H)".

[ (3-chl oropheny”sul fonylj-N-cycl ohepty | pi peridine-3

- car boxam de;

(3S)-N-cycl oheptyl -1-[( :Exph)llsphenyl ) sul fonyl ] pi perid

i ne- 3- car boxami de;

(3S)-1-(phenyl sul fony I\Hj\t ahydr o- 2H pyran- 4-yl ) pi
peri di ne- 3- car boxam
(3S)-1-[(3-chl oro-2- IpHeny | fonyl]-N-(tetrahyd

ro-2H pyran-4-yl) pi per d| ne- 3- car boxam de;

(3S)-N-(1-Methyl-1-phenylethyl)-1-phenylpiperidine-3-carboxamide
This compound was prepared by using a procedure that was analogous to that described for

the synthesis of example 128, steps 1 and 2. LCMS: m/z 323.2 (M+H)".

Example 183

Cl
O
Q“\JJ\NJ\/Q/

(3S)-N- [2-(4-Chlorophenyl)-1-methylethyl]-1-phenylpiperidine-3-carboxamide

This compound was prepared by using a procedure that was analogous to that described for

the synthesis of example 128, steps 1 and 2. LCMS: m/z 357.2/ 359.2 (M+H)'".

Example A
Enzymatic assay of 113HSD1
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(3S)-1-[(3-nethoxyphenyl)sul fonyl]-N-(tetrahydro-2H py
ran-4-yl) pi peri di ne- 3-car boxam de;
w@ 3@pai22¢phenyl sul fonyl ) - N-[ 4- (pyri di n- 4-yl oxyPCyTbmaem2307
%[]plferldlne-3-carboxanidan
cycl ohexyl - 3- net hyl - | - (phenyl sul f onyl ) pi peri di ne-3-c
ﬁflt?ﬁ)%‘?r%‘ 498ys (&S)pedformed with clarified lysates as the source of 11BHSDI activity.

-[ (3-chl oro- 2- et hyl ph
HEK-29p Zrapyiqng @ar@fegwmge;&pressgg %‘Xlllzoﬁﬂaiggen velsmn o(f§ulloféngt§ h'ﬁmgn fl%HSDl
were ha&%%%&)ﬁefé?ﬂ ﬁégAatloly | k@lhg‘ﬁﬁlri Q'lﬁ'ec‘eﬁs Gafclestgptnds; in 40 mL of lysis buffer

hi h
(25 ml\/b[lZLSﬂ{,{Hz@Huﬁénl_OﬁM Nag eny SU| flyggnc{ %ﬁé\rallp%t}cfoaf)n%ncg?ysed in a

mlcroﬂu(ug%{ qﬁ?%fbsd%ere clarified by centrlfugatlon and the supernatants were aliquoted and

I'or o- 2- net hyl phenyl ) sul fonyl | - N- |
frozen. py| et hyl ) - N- (t r ans- 4- P yl) yl']-N(cyclopro

E%%;l&ﬁy c%fyl(i ﬁgﬁi( Bl YR &)%fpbﬁ‘ﬂ(@ %va's:" 268dsQD# M-8y a Scintillation Prox1m1ty
- cycl opropyl met hyl ) - (2, 6- dlchloroghen¥}L
Assay (S ]DrN-te(st ¢<mms>u were dlssolved at mM in DMSO. These were’dil teH in DMSO

dr ox d
to sultagé 1 lﬁ* B b@ foﬁfoli)cpléi‘m @itions of compounds were
§f cyc é¥ ? %%E Iorophenyl)sulfonylfpup
dotted oar3igd weR pBites a’i buisansuctethat 3 logs of compound concentration were covered. 20 pL

3-
of clarlf{lea&(%gfi%ﬂ t§) rE%O;B %vgﬂe ;\/%/cjtlg n \ n %Palted%g%g&al‘ﬁl Oéﬁgr%%sof%ubstrate-

cofactof AR 1f1\|‘:{s§a51315lgfe4-(ﬁ‘fy N XTrisyiEClo th(VlS) 0L 1M qNCholl | Mg MeChy|to final
rlalne-

concem{'aglg;l/s[ ?sfffé) eHMS Aqg’yd %gi&g@]agﬁl&&; and 0.007% Triton X-100. Plates were

1ncubat%%§:!37 CE-rRaRBLbY RehdiiBmykord jirathedibh ad(ﬁtmn:amb (plx.aiﬂanilemouse coated
trans 4- hydr oxycycl ohexyl ) -1 -(2- ?
SPA beydls)thathed bati mes-Beubate B .J,-g M carbenoxolone and a c rtiso Xpecﬁlic onoclonal

an‘ubodgr3 adxelgch%c( éﬁép ngxre(?nﬁbﬁgtf fyh E’rﬁﬁﬁﬁﬁh]) stubfeinytd at [ drioR}o feading on a

ronap en- |
Topcovat m‘[tllldhmnf@arwahvﬂ@l no 1ysate inhibited lysate, and with no mAb were run

routmeéro iﬂl}gl&é 0% %f 1npNE éo%‘uga}{éj{s %(&ﬁgé’(f:l;}pﬂ%ﬁ!gb)l Rh B uh&hBRedregcdion under

tmmecgﬂﬁkmb [ (3-chl oro-2-net hyl phenyl ) sul fonyl ]-N-(cis-4-hy

I OX 0 pi - 3-

(b3 B b Gh e MBI TR A L iy

consid@&Eacyikg. pi peri di ne- 3- car boxami de;
(3S)-1-(biphenyl -4-yl sul fonyl)-N(trans-4-hydroxycycl o

hexyl ) pi peri di ne- 3- car boxam de;
Example B

Cell-based assays for HSD activity

Peripheral blood mononuclear cells (PBMCs) were isolated from normal human volunteers
by Ficoll density centrifugation. Cells were plated at 4x10° cells/well in 200 pL of AIM V (Gibco-
BRL) media in 96 well plates. The cells were stimulated overnight with 50 ng/mL recombinant
human IL-4 (R&D Systems). The following morning, 200 nM cortisone (Sigma) was added in the
presence or absence of various concentrations of compound. The cells were incubated for 48 hours
and then supernatants were harvested. Conversion of cortisone to cortisol was determined by a
commercially available ELISA (Assay Design).

Test compounds having an ICs, value less than about 20 pM according to this assay were

considered active.

Example C

Cellular assay to evaluate MR antagonism
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(3S)-N-(trans-4-hydroxycycl ohexyl) -
1-{[4-(trifluoronethyl)pheny 1] sul fonyl}piperidine-3

wo 2@animzam de; (3S)-1-{[3-(difl uoromet hoxy) pheem/u$2005/022307
sul fonyl }-N-(trans-4-hy drycycl ohexyl) piperidine-3
- carboxam de; (3S)-1-{[3-(4-fluorophenoxy)pheny 1]
s Wisfays fdrMmalqtagommmrh y@fmmadntiaiéwld)ascgb?;b(ﬂ dudonyd.offreda et al. J

S
Bwlmﬁ a?@@ udr onb%gi)??ﬁp;%ﬁ ?l] ony %g?ggﬁvo‘r “fe- %orp') were
co-transfqymdbmﬂaﬂurqgaﬂas(r@ﬁ) 1) one(dgslpwértwexgessw isiof (prpyem of the GAL4 DNA

bmdlr{g) dohlfé{ o LR e %]Eé/rgfo%%&)\f(f: Le%gﬁ&ylllgaﬂa binding domain, 2) one containing the

I ne- 3- car boxam
GALA(@8jream M@a‘fmw sofuFnce mttlhyﬂdph%wm) @fLﬂ fixgfly Ilycifispagd repor®r gene (pFR-

LUC, Eg%@s{w q%@f gﬁ’ )Eﬁxl g?‘g%ﬁl}{% 2119, Il&ﬁ]ﬁl%. o] ase%egc?{ep f4d rEfloqu c}ogvnstream

of a thywdinealghash airemoter- gﬂrgrpqu)er ﬂ‘cﬁnsfgct@ns c\@rdoge;(ggaﬁn@;b using the FuGENE6

reagel{t @gglil(ey( pg?‘gf?%iu rc]ééll:éy{v%:rg NE)%% %?Slés% o P Ay ©OM) Rdrs post-

tranSf%CSS) | -[ (3-chl oro-2-nethyl phenyl)sul fonyl]-N-[trans-4-
(geé biadi eéf?lﬁzﬁé)éx%rﬁyoc&h@ﬁ% t:y]to mtpg%ng u{e%ﬁ tgﬁlémﬁ‘cﬁmisd@ere diluted

peri di ne- -car boxam de;

in cell(cgityre Nlephmra@:‘a]}e{[@ QO%_cBarccpﬁh-@ﬁyqu% 2@11\4@ gjutamine) supplemented with

1 nM algésrté?% lle& ?b%le N&rfs@ct@&' gé'll@)ﬁ}f “16-18 hours. After the incubation of the cells
1- adamant eny peri di ne-3 -carboxam de;

with thggyt qqm@pv @seyl@)/@rlmegafﬁryﬂx lugtipsp| (pidisativef MR agonism

by al&s@ﬁﬁ@%@rﬁe‘aﬁla lﬁa@asé\l(&)’ﬁ:lﬂﬁgﬁfﬁycoﬁfrol) were, determined using the Dual-Glo
1- (3- et hyl phenyl) pi peri di ne- 3- car boxam de;

Lucifgrashssay Sywem (Rieipred)- (Apiapprish 6p Heryingiploputisa Fecptorcwgsiststermined

by mcﬁﬁtmlﬁﬁl’{he ability of a test comi)ound to attenuate the aldosterone-induced firefly luciferase
(3S) cycl ohexyl -1 met hoxyphenyl ) pi peri di ne-3-carb
aCthIUX am de

g’éhn‘?dé%ﬁﬁ%&ﬁéﬂcso otl160 M dr idsHRER Bt RBGRY | | pi perid
| ne-

car boxa

Various modifications of the invention, in addition to those described herein, will be apparent
to those skilled in the art from the foregoing description. Such modifications are also intended to fall
within the scope of the appended claims. Each reference, including all patent, patent applications, and

publications, cited in the present application is incorporated herein by reference in its entirety.



(3S) - N-cycl ohexyl -1 -(2- et hyl phenyl ) pi peri di ne- 3-car bo

xam de;
w@ 3@poieg cl ohexyl - | - (3- met hoxyphenyl) pi peri di PeF/Bsmas/p2307
oxami de; 104

(3S)-N-cycl ohexyl -1-[3-(trifluoronethyl)phenyl]piperid
What i a?n@?qaraoxam de; (3S)-N-cycl ohexyl -
tri uoronethyl)phenyl]plperldlne 3
L. -I%W‘é‘h’i’fcfé ula I

(3S)-N-cycl ohexyl -1 -(4- phq:qﬂ)Wplggnyl ) pi peridine-3-carb
oxam de; R®
(3S)-1-(4-cyano-2-net hylp
- 3- car boxani de; Cy—L—N
(3S)-N-cycl ohexyl -1-(4- f]l
e- 3- car boxami de; R0
(3S)-N-cycl oheptyl -1 - pherﬁ?l |1
(3S) - N-cycl ohexyl - 1-pyridin-2
- car boxam de;

(3S)- N-cycl ohexyl -1 -[5- (tr|¥l uoronet hyl ) pyridin-2-yl]p

or phaﬁrfﬁ@é'u'tlgdlls} %cc%pﬁ@l% l@ﬂi(&g?r&ﬁug thISf - Mhetaif:l ohexyl - |

8 yrazin- eri e; ﬁ %1 .(5
3 béﬁ%ﬁﬁ%ﬁﬂﬂﬁ»wlyaw c%fé’?@ﬁ&f&%ﬁygé?‘i priody B R 123,
4or5 ew)gqtillyl} 6-((3 g) 3 -{[(4-hydroxycycl ohexyl ) am no]
car bonyl } pi per i di oti nate;
(B&)absgnt, &%ﬁd@»&i@%%ﬁ@%g | - qui nol i n- 4-yl pi peri di ne
gsfc%klf_%( kS hrﬂr g@terocycloallky%] eachlo)ptlclmal(ly substituted with 1,2, 3,4 or 5
, ydr oxycycl ohexyl ) -1 - ( 2- methquumolln4 I
-W Xp'lYpéZH di ne- 3- car boxani de; ¥
OI((Q l%sx?l)%laﬁlﬁ))(n% :hydroxycycl ohexyl ) am no] car bonyl } pi peri
ni cotinic aci drox hex
1A(1§arp¥|gq{e§;pwlp eysloaliyL, or pqt§%q)88%' eagh %ptlogglf}ys&L@( gmﬁe wx)rhl 2,3,
40r5(—\3’5‘1)("-1i€;1(2ﬁ" gr omopyr: dlhn 2-y
ydr oxy c Q p in I bax d
( S)an l(b,grtrqﬁa ?rgﬁrell;{,ﬂp L §£Il g “ﬁﬁ%’ﬁ)ﬂ l?arloagcy‘rf"?z gymroxylalkyl
CraalkdR§rd,q hﬂ@all%fi%ﬁ @Xﬂfﬁr&@lalkoxy,
chl.qr ophen; n-2-yl]-N-(4-hydroxyc
e o s it SRAEE AR yETORYEy
l(%ﬁ);ilz[;%r(ﬁ 4-difl uoropheny _
RR e o b Nty 20l LRGN L RIRST a3 -
heteroﬁ@ﬁ)kyl €25 dlgrslemﬁyl‘,ﬁﬁl{yq rwh&y;b@m()amymybonyl ] phenyl } - N (4-
YIRXEENE RN Rl B S 085 Fdependently, H, OC(O)RY, 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°RY, ORY, SR”, C.jpalkyl, Cy.10 haloalkyl, Co.10 alkenyl, Cs.10 alkynyl, aryl, cycloalkyl,
heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalkyl,
wherein said Cy.1o alkyl, Cy.10 haloalkyl, Cy.10alkenyl, Ca.10 alkynyl, aryl, cycloalkyl, heteroaryl,
heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalkyl is optionally
substituted by R';

No6cycl ohexyl pi peri di ne
4
- et hykpheny! ) pi per i din

eprdiMe- 3- car boxani de;

| pi per@di ne-3

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



carboxam de; tert-butyl6-((3 S)-3
-{[ (4- hydr oxycycl ohexyl ) am no] car bonyl } pi peri di n-
wda 200601226 6' - di hydr o- PCT/US2005/022307
3,4" -bi pyridine-r(2'H)-carboxyl at e;
(3S)- N (4-hydroxycycl ohexy

| ok ‘Ré‘l dn@ RG“‘tog'HﬁIeh QY Eeeapb) pyinitelivhicR they hpiapashidifone-23-14
car boxa

membe(eggyclpa %n}g or( lzeterrpqy&agcahgﬂw Ylaﬁl} js 8P%onﬁllywulbst@tfglb¥1y df oxycy
CArqﬁ @ffd/k") tﬁgdﬁﬁi ivith fiR-c3rbo A kIdMXa Whidk thef 38)attdche & ffrd-a(3atmbmbered

fuscd oy oHD 9037 pbpead e e EPUIR G st aptgpaly subsited
by R¥;car boxam de; (3S)-1-{5-[3
- ( acget amn h I ridi
AP AR Bk o Ny ace aaghsd oy ] membered
fused c@ra@lkﬁ"g(o‘ﬂlp by 3ir eepdyel dlsekyeterocycloalkyl group which is optionally substituted

_—— [)-1-(6' - et hoxy-3, 3' - bi pyridin-6-yl)pi peridi ne-3
Y& 5 carboxani de; (3S)- N (4-hydroxycycl ohexyl) -

1or(15 kz)mcﬁlRf fagotier Jorm3A Clhlaﬂiyfendbmﬂg6 swhich JigpippienallfisntstiBited by R™
} o [6},[(9 g%%%f’ fg%ﬂ; ’g\l-f,gp algﬁ %)r(lxgey vgmaf‘g %ét{lcinall}sdb?t d:uted b)éR14
- oﬂ@ fahd) Rélfdsgeiber forma Cy;3 alkylene brldge which is optionally substituted by R
h .,
S% a’lpg gxg’ﬁ?tg% forﬁb%/ {:IV'I alk&flerﬁgrc{ “éi:dlgi %%%Mfy)s%ﬁﬁﬁéd%ri@
{n{ I{G;hnl‘ﬂ R&’rtﬁ:geyleyfolrm tg@g y hikyledertoidgewhibivispbligiae substitnted by R*
opxy%wﬁpﬁa it By GUROPRL e FbaaRpy Q@ FLy 1
( B B)is s %EL slk@x@1L-alop Ry by cyploklyl heteionryl hyteyohesigalky iGN, NO,
ﬁ%g{oﬁ%ﬁ@z&@?%ﬂ O PP BN RS SR
NR® ct@»hmx yS(O)KA, rsefo)w BE; SO)RAy roX(@NBER;

p%éﬁ!/,o?éﬁ%% ?’Péa}{%enﬂ%ragsen% Cy %alkylenyl Cy¢alkenylenyl, Cy6
alkyn}aea@ q, s{rme( ﬁen@gbooagmah@@ BDs, ISONW,am NRICHYBY, wdgreincridia-s
s B R AL SR BRI s e e 7
alkoxyn Z} Jtpulqaﬁqud |amm’6- ¢. 4|callpféarm1d¢ ore=>3 dlaﬂmammoam de;

X, X’ and X’ are each, independently, absent, Cy.s alkylenyl, Cz.6 alkenylenyl, Cy.¢
alkynylenyl, aryl, cycloalkyl, heteroaryl or heterocycloalkyl, wherein said Ci.6 alkylenyl, Cy.6
alkenylenyl, C, alkynylenyl, cycloalkyl, heteroaryl or heterocycloalkyl is optionally substituted by
one or more halo, CN, NO,, OH, C;.4 alkoxy, C;.4 haloalkoxy, amino, C;.4 alkylamino or C,.g
dialkylamino;

Y, Y’ and Y’ are each, independently, absent, Cy.s alkylenyl, Cz.6 alkenylenyl, Cy.6
alkynylenyl, O, S, NR®, CO, COO, CONR®, SO, SO,, SONR®, or NR°CONRY, wherein said Cy.6
alkylenyl, C.alkenylenyl, C,.¢ alkynylenyl are each optionally substituted by 1, 2 or 3 halo, OH, C;4
alkoxy, Cy.4 haloalkoxy, amino, Ci.4 alkylamino or C,.s dialkylamino;

7,2’ and Z*’ are each, independently, H, halo, CN, NO,, OH, C,.4 alkoxy, Ci.4 haloalkoxy,
amino, Cy.4 alkylamino, Cy.g dialkylamino, Cy.salkyl, Ca.6 alkenyl, Cy. alkynyl, aryl, cycloalkyl,
heteroaryl or heterocycloalkyl, wherein said Cy.¢alkyl, Co.6 alkenyl, Cy.¢ alkynyl, aryl, cycloalkyl,
heteroaryl or heterocycloalkyl is optionally substituted by 1, 2 or 3 halo, Cy.¢ alkyl, C,. alkenyl, C,.6
alkynyl, 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)NRR?, NR°R, NR°C(O)R?, NR°C(O)OR’, S(O)R”,
S(O)NR°RY, S(O),R®, or S(O),NR°RY;



met hyl
(39)-3-[((3S)-1-[(3-chl oro-2-net hyl phenyl ) sul f onyl ] pi
S) ° ! - et ny! P
weeoodion236 yl am no) car bonyl | pi peri di ne- 1- car bpXyU81005/022307
(3S)-1 -(cycl ohexy I carbon¥i6) - N- (4- hydr oxycycl ohexy
| ) pi peridine-3 -carboxam de;

(vBs2bmMwé ﬁv&hxdtr zw&jaed «ome@@yshl): atof dptibyedly ifetinre 3+14/inembdyerthy
peridln carhb

evlonl S8 Ry R B N B PRy 2PNy b e

bv'ﬂ@rein,t&o dinca boxgtnitalded to the same atom optionally form a 3-14 membered
cycloalk;yl ol I&P fr:o?y]:?éél Y OX X}g:t{o?lgl?yx%l)gtltu’}léci l;y IQE%py l—W pRPLgh pe e

%ﬁﬁ?gmﬁk\(lﬁ-@@ﬁbmﬁﬂhmﬂHyl ) -1 5p2eny| pi peri di ne- 3- car boxa

e oxy) phenyl ]
“N?'r(eﬂl (\ﬁ % gx%o&?é’{ ’ﬁ@‘@hl ) pi peri di ne-3 -carboxani de;
%&elﬂ\j\m’ X’ﬁE’ngl’ tydieothex 3t ) - |
eri di ne- h

lﬁﬁ’é‘% g’f’ §i‘1rh inflepe %E%H;?X%m(% n‘éq%féca boxaa#lgg&l M%el aloynyl

aryl, cyél3§kylj\heie¥oe(ry406hétﬁb@phelﬂtyl Whérein smd Byt dkyi,ﬂ?l]shploalkyl Cus alkenyl

Cas allcgfyd éﬂ%i,ac&rzgel@dlleetelr%agl 53 ngr)éca mo%ﬁ(zl BételB&%[dZﬁ&P Wb S8 olicylalkyl

I on” ¢onpri'si ng
is optioBalyGARGitURE vﬁfh 18, G, raminog halQ,3'Jlaml&ylanﬁ]a}0nH;E]e@wl arylalkyl, heteroaryl,

heteroaﬁi@@ﬁ céﬁtglof%ﬁ' &b ?rocglC%Slk%rgntngE:P ?ggOfs almédg: atb Il—lg%l 1|or

V"tafid R” @eegacty nflemhdd%dy,rmlca s blkylo £ gtndnabe Sut ¢lkenyl (o6 alkynyl
aryl, cyg\oﬁ ﬁg?rg?,r%a*; rgcrycl%a 5 lafléi}f“ gfﬁm?fghcg{: S%&g}a@a)l/m or
heteroc?ﬂﬁ&lkﬂﬂkﬂpﬂﬁrély seﬁd,lﬁﬁstalltylutCe@I hwlpztlkyl,]_cz s 2lkeryyl, Gp.s glkynyl, aryl,
cycloal}(%l %%5%?36%1}’ ﬁeﬁrocgf osl%(l %ﬁ% % Egrrla@g ﬁl&[ﬁy%lﬁgﬁlﬁye Q
heteroc?blbﬂkylhlkylédopnnohdﬂy:Isubsﬂtute@ w1th H),rOH; amjiyo, h@lo 1. 2Kyl G hejoalkyl, Cig
o R s T e L

1R° aad R8 are each, 1ndependently, H, Cy.10 alkyl, C1.6 haloalkyl, Cy.¢ alkenyl, C,. alkynyl,
aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, wherein said Cy.10 alkyl, Cy.¢ haloalkyl, C». alkenyl, C.6 alkynyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substituted with H, OH, amino, halo, Cy.alkyl, Ci.¢haloalkyl, 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 each, independently, H, Cy.j0 alkyl, Ci.6 haloalkyl, Cy. alkenyl, C,.¢ alkynyl,
aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, wherein said Cy.10 alkyl, Cy6 haloalkyl, C,.¢ alkenyl, C,.¢ alkynyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substituted with H, OH, amino, halo, Cy.salkyl, Cy.6 haloalkyl, Cy
haloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl or heterocycloalkyl;

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

R°® and Rf are each, independently, H, Cy.i0 alkyl, Ci.6 haloalkyl, Cy.6 alkenyl, C,.¢ alkynyl,
aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, wherein said Cy.1o alkyl, Cy. haloalkyl, Cy6 alkenyl, C,.¢ alkynyl, aryl,



4 or 5-W-X-Y-Z; Raand Rb are each

i ndependently, H, halo, OH - alkyl, G- haloalkyl,
w@lodloyteoxyl al kyl, Ci .4 al koxy, or G -4 PCT/US2005/022307

hydr oxyl al koxy; wherein at1d7east one of R a and Rl b

is other than H mis 1, 2, 3 or 4; RNis H,

-6
hetero | &peloalkst, ylbterobﬁﬂ@tmhmyzla,lkyc@eteroggyung@cyg,lpalkylalkyl or

heterocygﬁeﬁ%lgﬁ%gl{s %la‘i?‘{??} Subs%rn# Cfler ocy Cfi e{nﬁﬁl@ @151?6[(@1: % 1, Ch. Q?a'lclﬂkyl Ci6
haloalkyRauryl RfrylalRyl, hR&parRQheteRQ@ylahkyjl &tloplky} @ h@@tqqycloalkyl

ﬁ%%gem&urmﬁl’ th‘%g(“%&%‘h g)e%@ %Rclgd?onnq OR%;{HI o 7-

membergﬂgbﬁtaacycloﬁ(k@ dRfReitd | S(h O2R"' , S o) 2NR' Rd  ORb'
g Mﬁl?ﬂgyolﬁry{(ﬁetérf)%]r %/?A}B%Mftg ! léeat%gcfcg)a@('yf‘ S aliey1, C2- | 0

heteroary RAIGH, chéymblkyl)alksaroy habﬂowcloa}kelaéwbar yl al kyl ,

cycloal&v al k or heterocycl oal kyl al kyl, mherein sai d
}‘ Eiy %0 hal oal kyl, C2-10 al ken
a) Ky nydhen & iy LipsubspiaiiakTk pycloaiet:adernsnl; 1.2, y) 4-tetrahydf° -1-

naphth net ?&gﬁ%’é ZO?L%%,{pt 2 ﬁ", ch;flg}tci @)g){l,id'rqaertlﬁfll@'lé&b’lbhexyl at least one of

eroc cl ylal Kyl" i's opti onal
R, RS, Rﬁtpétlfm 1§omprtmféde5 together with the d

&gr bon‘%%t om 0‘% V\ﬁi“cﬁb f{h% RN, Rtotaﬁ&:bﬁ% f—I%Eﬁ @ isotHed than
nber cyc oal ’ky1 €t ef oCyl oal which is
tetrahyd}pmleﬂyﬂas-loyo tblydrdthied Sb%rdlmmtetraltyldrqﬁeefyg tegguethyrt-

gt t
plpendgnyflgl WE% %h@ﬁ]ggl ¥ sﬂ(ﬁg{rﬁ{%d;plebr%%i%ls{ztgyé |6Hl§ Sia%kfgégg@ﬁmmed
mnﬂwmhpﬁhynsloptlonally substltuted by R14 ; or R8 and RO

together with the carbon atomto which they are
attached forma 3-14 nenbered cycl oal kyl or
2. hmeebmmyﬁrrdaif kigim rberpinhiie#y} o hefgropeh &ngef@é‘tf pbstitatyd with 1.

R10 and R1 1 together th th

23,4 g Wi e carbon atom

? 5&|ch hey are attached forma 3-14 nenbered
cycl oal kyl or heterocyl oal kyl group which is

3. \Aﬁelhc%n al ha STUREh | Wbet (J,‘Wls B%flor h@fero%l aash dpBiofalig ehi3euted with 1,

carbon atomto whicC hey are attached
2,3,48¢ 57—WeXrﬁ[eZedwrem W is O or absent, X 1s absen and Y is absent. forma

4. The compound of claim 1 wherein Cy is phenyl, naphthyl, pyridyl, pyrimidinyl, quinolinyl,
benzoxazolyl, pyridazinyl, pyrazinyl, triazinyl, furany] or thienyl, each optionally substituted with 1,
2,3,40r5-W-X-Y-Z.

5. The compound of claim 1 wherein Cy is phenyl, naphthyl, pyridyl, pyrimidinyl, quinolinyl,
benzoxazolyl, pyridazinyl, pyrazinyl, triazinyl, furany] or thienyl, each optionally substituted with 1,
2, or 3 halo, CN, C;4alkoxy, Ci.4 haloalkoxy, C1.alkyl or aryl, wherein said C;¢alkyl or aryl is
optionally substituted by 1, 2 or 3 halo, Cy.6 alkyl, C1.4 haloalkyl, CN, NO,, OR?, or SR

6. The compound of claim 1 wherein Q is cycloalkyl or heterocycloalkyl, each substituted with
1,2,3,40r5-W-X-Y’-Z’.

7. The compound of claim 1 wherein Q is cycloalkyl or heterocycloalkyl, each optionally
substituted with 1, 2, 3, 4 or 5 OH, Cy4 alkoxy, NR°COO(C1.4 alkyl), NRCO(Cy.4 alkyl), NR*SO»(C1.4
alkyl), aryl, heteroaryl, -O-aryl, -O-heteroaryl, or +(C1.4alkyl)-OH.



fused cycl oal kyl group or 3-7 nmenbered fused

het erocycl oal kyl group which is optionally substituted
whoorba2226 or R6 and R8 together wi th the carboPCHUSINNG/G22307

whi ch they are attached fotté a 3-7 nenbered fused

cycl oal kyl group or 3-7 nmenbered fused

heterocycloalkyl gr oup mhich is optionally substituted

8. glryh]e a%rgpq}m f]cl:illgaloxgllleir%?] Qlog %glto?;hu oIC a)g%()aﬂ%i Zlﬁﬁl sﬁﬂ‘s%tuted with

at least &vrd—\m& iyogetmelﬁ @fomfaal&t laisGtIWon-I“é’FPé’ -Yi- Z dage atmhe@ﬁo ﬂ@ same
aIl t
atom aqd(ﬁ) %ﬁ ghe g % vﬁ% %&Pﬁy dire h68 Eorlﬁga Sg{]z?rlng%téefr?@@tcﬁg&yl or

heterocﬁlldﬂﬁjillgtd@eéhcbyptﬁinﬂlly; subﬂtltlml luridZ RO3 +¥( eXHeY”-onr ma Ci-3
al kyl ene bridge which is optionally substituted by
R14; or R6 and R10 together forma C -3 al kyl ene
9. bThedglﬁpWi’ld ohclhisn therem & ib yychalkst érthgterngy doalliyl pach sypstinged with

I 5 el
at least 6\& | @l% -ﬁ@ gzguﬁlgetrm? ﬁ%@aﬂgﬁwm\ﬁnlﬁs?hg g€ aiM?:hé‘thto kiR same
atom afd tsydther Gith 4hehapdnotl Whyith thazra]d: qttaglyadlf@rai, &34 nﬁ@b@p@hqtgrpcyloalkyl

group c@? ahﬁc%b d'ﬁljf &@%&% O%Rg SRSOC,( O)C(Ng: Sg' >

NRRd' , NRc' C(ORd' , NR C(0)OR a' , S(ORp

SE cggg?]un% of léu engﬁﬁ??]y, 8 %c%éagp%i\l§ ug}ilchl\%éhm ¥¥210hexyl

°y°1°f,§oga9@“"‘ﬁ“““§‘é"* L2 S kgt et el ooy .
e or e erein sa
or 5 Ie% C2 6 al kenylenyl, C2 6 al kynyl enyl are each
optlonally substituted by 1, 2 or 3 halo, OH G -4
%iz.kox QP‘%‘ d] ‘%h%l&?%@?%@ Q grpgnj% meqlbefled%e&}’clcm:ﬂgll @foup comprising

am no, are each
at least and ﬂpglfm‘mmg Q atombwhertin saii 361 mq(ghedeter@cl@Ikyl group is optionally

-wakkynyt enyl , aryl, cycloal kyl,
“m““ﬁgﬁwq%gﬁg 40&%@?e¥ocycloalkyl wherein said G -6
aIkernyI C2-6 al kenyl enyl , C2 6 al kynyl enyl,
Y£l oalk ; Cs‘ﬁf:}étﬂﬁé&a\f'th' ition with at least
o CH ke BRSO SRR s

i on nore hal o,
cmeJN}K-ELZA alkoxy, CG-4 haloalkoxy, amno, C -4
al kyl am no or C2-8 dialkylamno; Y, Y and Y' are
each, independently, absent, G- al kylenyl, C2-6
13. a[[‘keq:[yﬁmngd of ofgm@ wherein Q is cyclohexyl substituted at the 4-position with at least

one —OH.

14. The compound of claim 1 wherein L is SO,.
15. The compound of claim 1 wherein L is absent.
16. The compound of claim 1 wherein L is C(O), C(O)O or C(O)NRSE,

17. The compound of claim 1 wherein RY is H, Cy.salkyl, Cs- cycloalkyl, or (Cs~
cycloalkyl)alkyl.

18. The compound of claim 1 wherein RV is H.



al kynylenyl, O S, NRe, CO COO CONR e, SO SO2, SONR
e, or NReCONRf, wherein said C -6 al kylenyl, C2-6
wa@bdoenyizeayl , C2-6 al kynyl enyl are each opti oned1/¥S2005/022307
substituted by 1, 2 or 3 h#aloo, OH, G -4 al koxy, G-4
hal oal koxy, am no, -4 al kyl am no_ of %2
19. ’ﬂﬂe&ioiﬁ)ébt&ﬂloﬂelamﬂ WKereﬂrR‘] ' RLRE Fédésh C@ﬂ@nd@ﬁ?qcy H,

k 1 X a
1ndepenc}fml)h$1 Sé(oﬁgﬁpgwg% ng?o)@g ogéfcg)ﬁiﬁ °Ci€i mﬁswg?)R |
NR’ C(diéRB abbwns{O)NwRG SHOKRAYS(O)ARYR; QlymSBas @Iylb alkyl, Cy. mhaloalkyl

het l.o
Car10 alkecﬂngz 104 nyg %Ylk%ﬁ&&y%getgo%lﬁleter %rgly 3 gclyggetgr;ar,ylalkyl

cycloalPRIGT @dkittocpilodiisfiaiydcycl oal kyl is opt i onal | y
substituted by 1, 2 or 3 halo, G - 6a|ky| C2.6
al kenyl, C2.6 al kynyl, Cl 4 hal oal k

20, THEoadblad of chirh ¢ varein K, RERERSR; eReél @?andéﬁl argiepeh,

_ RRd, C(OOR, OC(O)R b,
mdepen%ﬂb)}ﬁg%ﬁgé?ﬁkgﬁd?h%ﬂwq Rd, C(NR)OC( 0 ORC,( 2s,( O Rb,
S(0) NRRd, S( O) 2Rb or S(0) 2NRcRd; wherein two

W X- Y- 8 RIBRARORE ROLR'OBH RY afe@bdRIA
21. g\é\éﬁor‘?@%@ cyc gﬁlrwdl?Rdr het ef ocyl oal kyl g?gup,
each optlonally substltuted by 1, 2 or 3 -W-X"-Y"-2Z"

22. \g@?r%uﬁago%clalmlw%yeiﬁ% 1S 1109&9 d to the same atom

orm-a nenbered cycl oal kyl or
heterocyloalkyl group, each optionally substituted by

-Z"; wherein -WX-Y-Z is other than
23. CW@P%%QC%%W Y'-Z is other than H wherein

NAcya(oheyyl-z[(zmrophdmet)swﬂqmd]pmenme -ARArbREMIdS each,
s gl Ehdyony o %&Pﬁb"@”ﬁﬁ‘“&‘r“fﬁr W or
he{@RpLPotnyieityyiH - (Nwleﬂsslfm@amd“@l@'%“&gw ideg; -6
N0 oAy g b S

e sHpdypeyoyeiblexy))- 1|=(eheewbv¢1§<myampm¢|mar R‘W qxgmls‘&t i onal |y
hé?igf(& Li—fy%roxv%jcn)hgilyl gtkp&éfﬂsﬂﬂonyﬁ)@lp@mdlg?; LarBbileplide; Cl-

het' er oar
ha((mwrgﬁhammzulfowgd‘{ wlqhyxylmperﬁéﬁér%é%%’éF kyl; Rb

ag &6 Iaﬂ}( [S. f%gt%gh n:yE %ﬁ@ﬁﬁﬂﬁr&tyém}aexglylpgldlﬁe @Jckﬂbbxanﬂe' 6

RPN AI R WAL T ST

hﬁt(?yc%ﬁe% —‘rfl-l &&ﬁuor&p‘ﬁ%@%lﬁh?ﬂﬁeﬁdn@@ carboxamide;
1-[(3-Chloro-2-methylphenyl)sulfonyl] N-cyclohexylpiperidine-3 -carboxamide;
N-Cyclohexyl-1-{ [2-(trifluoromethyl)phenyl]sulfonyl} piperidine-3-carboxamide;
(3S)-N-Cyclohexyl-1 -[(2-fluorophenyl)sulfonyljpiperidine-3 -carboxamide;
(3S)-N-Cyclohexyl-1 -[(2-methylphenyl)sulfonyl]piperidine-3 -carboxamide;
(3S)-N-Cyclohexyl-1 -[(4-fluoro-2-methylphenyDsulfonyl] piperidine-3-carboxamide;
(38)-1-[(2-Chlorophenyl)sulfonyl] N-cyclohexylpiperidine-3-carboxamide’
(3S)-N-cyclohexyl-1- [(2,6-diﬂuorophenyl)sulfonyl]piperidine—3 -carboxamide;
3S)-1-[(3 -Chloro-4-fluorophenyl)sulfonyl]-N-cyclohexylpiperidine-3 -carboxamide;
(39)-1-[(3 -Chloro-2-methylphenyl)sulfonyl]-N-cyclohexylpiperidine-3 -carboxamide;
(3S)-1-[(5 -Chloro-2-fluorophenyl)sulfonyl] -N-cyclohexylpiperidine-3 -carboxamide;
(38)-1-[(3-Chlorophenyl)sulfonyl] N-cyclohexylpiperidine-3-carboxamide;
(38)-1-[(3-Chloro-2-fluorophenyl)sulfonyl] N-cyclohexylpiperidine-3-carboxamide;
N-[(1S)-1-phenylethyl]-1-(phenylsulfonyl)piperidine-3 -carboxamide;



het erocycl oal kyl al kyl, wherein said G -6 alkyl, G 6
hal oal kyl, C2-6 al kenyl, C2-6 al kynyl, aryl,

waeyoboad2ke| , heteroaryl, heterocycl oal kyl, arypel/kg1005/022307
het eroaryl al kyl, cycl oal kyl®@l kyl or

heterocycloalkylalkyl is optionally substituted with
S _Q:l;yc@Hé)@m (i’y@ B-3-@sulfongl)kydridingi3-@rioataide:ky| , Ci -6
3-p

RS- 3?%%@%{% g e Rp AL s eprboyaide "
@hﬁpﬁ&@kbsulfdﬁﬁlWEhtﬂy}glpeHdeB -cRPORIINIGE; -

ron: sva?«%xy%@rﬁﬁﬁe”?fhehﬁﬁlﬁfa@y@“fﬁ%i*f @5"“*”“‘““%: iyl

) N-ORIonbBHH W 3- (@mhmaylmw)@ew]su]@nyl}plpendme- -carboxamide
het er ocycl oal kyl al kyl , wherein said C1-10 aIkyI G-6
wrifluorqisgitieyl kyl , C2-6 al kenyl, C2-6 al kynyl, aryl

lsg) e eﬁﬂlcmhxymy{od gtehdaybyridies ofadipoylirperifine-3aghosamide |
het er oaryl al kyl, cycl oal kyl al kyl or
trifluorag§t@frocy cl oal kyl al kyl is optional |y substituted with

h33)Qrdeycddtiexyds1 - wa{bmeﬁylpﬁermkﬁylhenyk]aulfanmmlmﬂww-ca@oxaémdea
haloalk .
Ha¥eh ga?f%/—f:lél é]ile’no ))%l} F f?n)@eﬁ%ggglge)okglpg)e%%ne 3-carboxamide;

or
apsh- 1R§{3I(&gﬁbhﬁhen\nxy)bhehﬂ@ulﬁna}ﬂbﬂywdobﬁy]}éwe{lqliggfg-gprgoxaml e;

h(é%)- S %l{egg{?k@—methowhe%})plﬁfon%l]pRg@faaPEBg(géboxamlde

| @S PRAAEDI-4¢fludphehy DUk IN-(1aDs4-biidioweey Hg fexyRpipggidine-3-

al kenyl -6 al kynyl, aryl, heteroaryl, cycl oal kyl,
‘mroxﬂghﬁrocycloalkyl aryIaIkyI heteroarylalkl

CBS)- n@camwlmokgﬁhem)smﬁnxeﬂ@b@x@nwhwpwmhexw?éﬁe@rlweéa. d
C-10 alkyl, G -6 hal oal kyl, C2-6 al kenyl, C2-6
‘mﬂmxﬁpﬂ?nyl aryl, heteroaryl, cycl oal kyl Cene
hesBI G yhlonn knethylhenyDatliopy1]- %/\I-.@ta@rﬁgy%rvwmh,exyl)mpeﬂdme'3‘
cl oal kyl al kyl or heterocycl oal kyl al kyl is optionally
Carbc’x%% Wetituted with H OH, amno, halo, G -6

G -6
h@lspal[&yﬂuordﬁherﬁl)hafooyiﬂ Ny(ltransaél«-yydrmgpqucglp)k)s})mperlgme 3-carboxamide;
- Yxy&clohexyl dine-3-
B N e S s e e
carboxaintdd) t o whi ch they are attached forn1a A, S, 6- or
It d Q@ dieS-carboxamid
eggﬂﬁffﬁ zor%p%gltéﬁ{ ﬁ?%?h%é@ﬁ 4$§&Hﬂncya@he§ﬂ§blﬁn carboxamide;

hal oal k
C@S@-la[(ﬁ%kcﬂﬂwb -2- fm@mhfawwfpnyl] Hr(}:rpns- l@tdécr %}P}H%GXY%PW%“&‘“G -3-
C oal kyl , heterocycl oal kyl, arylalkyl
carbo é‘f%roaryl al kyl, cycl oal kyl al k

O r . . . . N
ey ho -8 sy Agiers b S2aneialeheny syl Naipgajine paroramide;
h 'a 5‘33'- &lhuorg%—éetﬁlﬁ%HMkulf&%ﬂ - @b,lﬁy-ﬁ]-}l‘lkfdroﬂ}rcﬁlohexyl)piperidine-3 -
carboxamide;
(3S)-1-[(2-chlorophenyl)sulfony!]-N-(trans- 4-hydroxycyclohexy1)p1per1d1ne -3-carboxamide;
(3S)-1-[(2-cyanophenyl)sulfonyl]-N- ~(trans-4-hydroxycyclohexyl)piperidine-3- carboxamide;
(3S)-N-(trans-4-hydroxycyclohexyl)-1-[(3 -phenoxyphenyl)sulfonyl]piperidine-3-
carboxamide;
@3 S)-N-(trans-4-hydroxycyclohexyl)—1-{[4-(pyridin-3 -yloxy)-phenyl]-sulfonyl}—p1per1d1ne-3-
carboxamide;
(3S)-N-(trans-4-hydroxycyclohexyl)-1- {[3-(2-methylphenoxy)-phenyl] sulfonyl}-piperidine-
3-carboxamide;
(3S)-1-{[3-(2-chlorophenoxy)-pheny]] sulfonyl} N-(trans-4-hydroxycyclohexyl)-piperidine-3-

carboxamide;



heteroaryl, cycloal kyl, heterocycl oal kyl, arylal kyl,
het eroaryl al kyl , cycl oal kyl al kyl or

woetenexgel oal kyl al kyl is optionally substitutedrns1005/022307
H, OH, amno, halo, G -6 alKyl, C -6 haloalkyl, C -6
hal oal kyl, aryl, arylal kyl, heteroaryl, -
@S§-ﬂt(&axﬁsy4-mdkgédycyc{lxyne}kyb)al-[(94med10X}'ld16®r1}§éWHB‘PRf}4“}e'%r Re
arboxaa d Rf together with the N atomto which they are
¢ M%€ached forma A-, S, 6- or 7- nmenbered

[334-BY- @aycd-hydrdsy by o) 1-HAeheexyshepyDsaifong UpipRidine-3y, y | |
carboxahe eroaryl, C3-7 cycloal kyl, heterocycloal kyl,

A5 al kyl, heteroarylal kyl, (C3-7 cycloal kyl)al kyl, or

@@W-@W@M?drwbﬁdlwkyl)-26(6-phh1@xmrmu3-b)lf)sug%%}ilmpfsdme' -

rein said nodulating is inhibiting.27. A nethod of
carboxafnf'ﬂ%'r biti ng conversion of cortisone to Cortisol. in. a

wh

@S)IN-aRnpi-hgdrog cgdettear- iG-iserepytrbeny Dagliony dpsidpsvnd
carboanf'deFornUl al : | or pharmaceutically acceptable salt

BY%prodrug thereof, wherein: Oy i ,. heteroaryl,

is aryl
a;ysgllo[@,k-ylimetl@xyﬂhen)é)soliWWl]é‘é(ﬁ@y&f‘-M@F@&éﬁ?ﬂ?@%ﬁ%‘l’?‘dmw'
carboxasy estltuted wth 1l 2, 3, 4or 5-WXY-Z Lis
Ment, s», (O, (OO or C(ONRg; Qis cycloal kyl .
st)hé{tmnswéymﬂmwckylbhexﬁﬁdI’[(?olﬁitrpldﬁwl}sylf%lﬂE‘P?rf%eé%cﬂ%’txﬁmlde;

ese gyl tipfoopa bRl FRAGEL &
les)er-{{s-yiboel-ngthylpkearh l@%mﬂbﬂzﬁyvlypeéltytlﬁwiéij'@éd’awo%‘ﬂmf??
?(%%Pglp e }fn%—fﬁfﬂ%yrﬁg'%@?@&%ﬁ%i!dﬁqe%i@f@f(%gilae vl. Cl
S Ktydraididgietyl@rinacysldtonsi]-1 @hewlmﬁo@g)pmgggingp -cé-lbbxamlde;
E% g)élg-x{ié'lﬁrglr;#(- ﬁ_fﬁ&ﬁq]%‘@ﬁ)%?l’)d%’uﬂ(g c}gzﬁﬁi%ylpmplﬁﬁylﬂlﬁnﬁ)’ﬁﬂpeﬁﬂhe%S
carboxamide;
Methyl [trans-4-({[(35)-1 ~(phenylsulfonyl)piperidin-3-yl] carbonyl}amino)cyclohexyl]
carbamate;
(3S)-N-(3-hydroxycyclohexyl)-1 -(phenylsulfonyl)piperidine-3-carboxamide;
(3S)-1-[(2-fluorophenyl)sulfonyl]-N-(3 -hydroxycyclohexyl)piperidine-3 -carboxamide;
(3S)-1-[(5-chloro-2-fluorophenyl)sulfonyl] -N-(3-hydroxycyclohexyl)piperidine-3-
carboxamide;
(3S)-1-[(3-chloro-2-methylphenyl)sulfonyl}-N-(3 -hydroxycyclohexyl)piperidine-3-
carboxamide;
(3S)-N-(3-hydroxycyclohexyl)-1-[(3 -methoxyphenyl)sulfonyl]piperidine-3 -carboxamide;
(38)-1-[(3-chlorophenyDsulfonyl]-N-(3 -hydroxycyclohexyl)piperidine-3 -carboxamide;
(38)-1-[(2-bromophenyl)sulfonyl]-N-(3 -hydroxycyclohexyl)piperidine-3 -carboxamide;
(38)-N-(3-hydroxycyclohexyl)-1-[(3 -methylphenyl)sulfonyl]piperidine-3 -carboxamide;
(3S)-1-[(3-fluorophenyDsulfonyl]-N-(3 -hydroxycyclohexyl)piperidine-3 -carboxamide;
(3S)-1-[(2,6-dichlorophenyl)sulfonyl]-N-(3 -hydroxycyclohexyl)piperidine-3 -carboxamide;
(3S)-1-[(2,5-dimethylphenyl)sulfonyl]-N-(3 ~hydroxycyclohexyl)piperidine-3 -carboxamide;
(3S)-1-[(3-bromophenyl)sulfonyl]-N-(3 -hydroxycyclohexyl)piperidine-3 -carboxamide;
(3S)-1-[(2,5-dichlorophenyl)sulfonyl] -N-(3-hydroxycyclohexyl)piperidine-3 -carboxamide;
(38)-1-[(2,4-difluorophenyl)sulfonyl]-N-(3 -hydroxycyclohexyl)piperidine-3 -carboxamide;
(39)-1-[(3,5-dichlorophenyl)sulfonyl]-N-(3 -hydroxycyclohexyl)piperidine-3-carboxamide;
(38)-1-[(2,5-difluorophenyl)sulfonyl]-N-(3 ~hydroxycyclohexyl)piperidine-3-carboxamide;



RNis H G 6 alkyl, aryl, heteroaryl, C3-7
cycl oal kyl, heterocyclyl al kyl, aryl al kyl,

wedaosnoree/| al kyl , (C3- cycl oal kyl ) al kyl, or PCT/US2005/022307
het er ocycl oal kyl al kyl ; R3,1®R4, R5, R6, R7, Rs, R9, R10
and R11 are each, |ndependently, H, CIXC»R

@;SOQ)[(Bbromoplﬁ(n@l)sﬁlﬂo@l]-N—(mé@)lmmxmclohﬁybpm&dme -3-carboxamide;

%I\E&ra)nsR%-h r@y)?mgéeﬁgl%—tt(3&%t§§lﬂeaﬁgsuifm§@pm&e-&;!arboxamlde

@3\8) lhm-ﬁaérkpﬂenylﬁﬁl-fdrﬂl]dﬂ ktemy—lﬁl—hydmxj'c@c]ahqu})gapendmeyq-carboxamlde

o@%%ﬁ"g Of&ﬂﬁ"en}’ SUI?()O% -E?(}T Of. ?{}Qdé(?%@kw&hexﬁfp}ﬂeﬂhﬁéf k.,

cmbomhﬁ&ﬁrocycloalkyIaIkyI mhereln said C-10 alkyl, G-10

e S e ke

cmbomﬂmﬂaroarylalkyl cycloalkylalkyl or

Q?%)ef %%Cl o9 bg‘l@mi‘ﬁﬂ,\ﬁﬁ‘i ftﬂﬂj%)!g @ﬂl}pﬁd&hﬁge-b%a&famlde,

n atomto which
t(BEY1-HRS- cmhmqﬂ]enyl)rsuifmw&l\ectmns ﬁ-@mexs@mclelgﬁéylmﬂmneér
b heﬁerocyloalkyl group which is optionally substituted
carboxyif)dgn4 * or R6 and R7 together with the carbon aton1to
v@sph[(nhayﬂm@hanyﬂ)axdﬁwl]%ﬁtmsa4 Bydraxyeiehsxdipiperidine-3-
b | oal kyl or heterocyl oal kyl group which is
°af°X%% fonally substituted by R14 ;or R8 and RO toget her
WES 1 {@-dictrdropheay inifanylJwhiteis-tHiagronyeaclghexsmpdtidnsm a
4 menbered cycl oal kyl or heterocyl oal kyl group
his optionally substituted by RL ; or R10O and R11
t G§RhEB-dicttidroptiveylisakitny Pé{tmwdlydmr&wclphﬁé‘yl)ﬁpﬁ idine-3-
attached forma 3-14 nenbered cycl oal kyl or
AB%r ocyl oal kyl group which is optional |y substjtuted
b(\B SRL4(2;5-difludRaptamd)siigony B traas-4-hy draxycnelobey BRIPPTRITSHY ¢ o
b ich they are attached forma 3-7 nenbered fused
carox@§’dfbalkyl group or 3-7 nenbered fused
hesispNe(yins-4hy degty cyplahaxy i thisnglse iy bpiagridjresuegtorampidey
DR c%'iorBé A ERREFDAIN WdidhebRiALIROR. B ORI

are attac nmber ed fused

c;Z’xSD-d)hctyicgdheIgylduﬁﬁZ ﬁporgpl‘qenyﬁm{ﬁ@yygglppqyg@g& -carboxamide;
b S ﬁ&yl%]of?lw;rl?]sgff%ﬂ-w-@ﬂ/&&ebt? %hﬂlﬁ@-@lcbﬂﬁm&bm& I tuted

et her orn1a -3 aIkXIene
b(3so|ge[(mhlwnphesylasptfwﬁéﬂ-pxplc&@mh)meu@%?'W Reppde

(3S)-N-cycloheptyl-1-[(3 -methylphenyl)sulfonyl}piperidine-3-carboxamide;

carboxemll:fll

carbox

(35)-1 -(phenylsulfonyl)-N-(tetrahydro-2H—pyran-4-yl)piperidine-3 -carboxamide;

(38)-1-[(3-chloro-2-methylpheny1)sulfonyl] N-(tetrahydro-2H-pyran-4-yl)piperidine-3-
carboxamide;

(39)-1-[(3-methoxyphenyl)sulfonyl] N-(tetrahydro-2H-pyran-4-yl)piperidine-3 -carboxamide;

(3S)-1-(phenylsulfonyl)-N- [4-(pyridin-4-yloxy)cyclohexyl]piperidine-3 -carboxamide;

N-cyclohexyl-3-methyl-1-(phenylsulfonyl)piperidine-3 -carboxamide;

(3S)-1-[(3-chloro-2-methylphenyl)sulfonyl]-N-(3 -ox0-3H-spiro[2-benzofuran-1,1'-
cyclohexan]-4'-yl)piperidine-3-carboxamide;

(3S)-1-[(2,6-dichlorophenyl)sulfonyl]-N-(3-oxo-3H-spiro [2-benzofuran-1,1"-cyclohexan]-4'-
yl)piperidine-3-carboxamide;

(35)-1-[(3-chloro-2-methylphenyl)sulfonyl] -N-(cyclopropylmethyl)-N-(trans-4-
hydroxycyclohexyl)piperidine-3-carboxamide;



or R4 and R10 together forma C al kyl ene bridge which
is optionally substituted by R14; or R3 and R7

wo ogeimes f orm a C -3 al kyl ene bridge whi ch i SPCT/US2005/022307
optionally substituted by RB4 ; or R3 and RO together
forma G -3 al kylene bridge which is optionally

mg‘t ( Pdpﬁﬁleﬂﬂﬂllé-lr[(ﬁ dlElﬂoraplmbnﬂjflMﬁ)mg]gNﬁ*gmsf%r m a
h ﬁ}’ r V“;]' ch is optionally substituted
ydrochlﬂf&yl gl KA

Pogether forma C 3 al kyl ene
o3 Q‘D-eyc\MHepﬂSll-l~§(2,(6F.H1¢11Ddiq$l]|etyyl)sullﬁmb/1]p11;¢rghheb3;caﬁr11agamﬂg4 is

o pyre ity b P lPul T R Ao

piperidiaé-8)cRbbxamidé( O)NR ¢’ Rd' , (O ORa' , OC(OQRb'

%%gtr@s 3%()’6 yﬁEﬂeXy’l\Jg(@uﬁé@ B?llsul’for@% @&g@-c?xboxamlde
@m(wynsa:@dmmmohmeae@ d@;ﬂtthmulfabﬁmmeﬂdméfcmbp@w{ie

%aﬁN e o Sy el T i b cafelamide

st)61 BB ehlorriHmethigphalyRerifphehiH(1R , 53, fyaisahdagraphthalen-1-

|onaIIy substituted by 1, 2 or 3 halo, OH,
yl]plpe 1“%351[9&’ %5 4 hal oal koxy, anino, Gi-4 al kyl ami no

QGBS balZdyliN -K%‘h)aigmxyoycldﬁpxﬂ(mlpandine@ caﬂgexm
a@g)éﬁ'&? é’ﬁ(}f" ngalyalﬁﬁvr? n&] ;ﬁl g%ﬁ;@lﬁ@ﬁko g]%clohexyl)plperldme -3-

carboxitgider oaryl or heterocycl oal kyl, wherein said C .6
{;g ?/ L i@[gil)}orc%%lglfye)rsggor%gﬁ INEG}@h%hygr?OggﬁlUgg%ﬁ)@M&me -3-carboxamide;

opB)- D-l(llﬁblheyly]yubksmlfdwl)éﬁ(tﬂgys bh}gir@{fycml@xﬂmlpynd@m3 cRibpxamide;
%Sbﬁ (g'l koi( dr?xg nqrc{l}%%lq@? iﬂ&éhﬂdﬁmﬂé@?’g&eny Uk by PiPidine-3-

each,
carboxarnidlependent ly, absent, C - alkylenyl, C2-6

C&;%&Ty f@ghiog&eth &Egﬂmlﬁﬁm %ﬁ\la{% -4 Nﬁﬁ'oxﬁglolm piperidine-3-

Wwherein said
carbox@intde; al kyl enyl, C2-6 al kenylenyl, C2-6 al kynyl enyl are

CES SRR R Pyl g st
carbox@mld@;Z di aI kylam no; Z, Z and Z" are each,

h g-ﬁf—{z qigs Bf Ih droﬁcya@egﬁl)-g% @%e&%&t@%ﬁg?}l’%&%&g%ﬂﬁﬂdlm -3-
carbox@inide; al kyI C2-6 al kenyl, C2-6 al kynyl, aryl,
c Yﬁ)—q -a(kn}f)Xel:ﬂyl-B -ylsulfonyl)-N-(trans-4-hydroxycyclohexyl)piperidine-3 -carboxamide;
(3S)-1-[(3-chloro-2-methylphenyl)sulfonyl]-N-(1,2,3 ,A-tetrahydronaphthalen-2-yl)piperidine-
3-carboxamide;
(38)-1-[(2,6-dichlorophenyl)sulfonyl}-N-(1,2,3 ,A-tetrahydronaphthalen-2-yl)piperidine-3-
carboxamide;
(3S)-1-(phenylsulfonyl)-N- [trans-4-(pyridin-4-yloxy)cyclohexyl]piperidine-3 -carboxamide;
(3S)-1-[(3-chloro-2-methylphenyl)sulfonyl]-N- [trans-4-(pyridin-4-yloxy)cyclohexyl]
piperidine-3-carboxamide;
(3S)-N-cyclohexyl-1-phenylpiperidine-3 ~carboxamide;
(3S)-N-1-adamantyl-1-phenylpiperidine-3 -carboxamide;
(3S)-N-(3-hydroxy-1 -adamantyl)-1-phenylpiperidine-3-carboxamide;
(3S)-N-(trans-4-hydroxycyclohexyl)-1-phenylpiperidine-3 -carboxamide;
(3S)-N-cyclohexyl-1-(3-methylphenyl)piperidine-3-carboxamide;
(3S)-N-cyclohexyl-1-(2-fluorophenyl)piperidine-3-carboxamide;



het eroaryl or heterocycloal kyl, wherein said G -6

al kyl, C2-6 al kenyl, C2-6 al kynyl, aryl, cycloal kyl,
whedosnorzee/l or heterocycl oal kyl is optionally PCT/US2005/022307

substituted by 1, 2 or 3 hal4o, C -6 al kyl, C2-6

al kenyl, C2 al kynyl, G -4 hal oal kyl, aryl, cycloal kyl,

heiSpNogtiphexyhe{ @ hrthpryphalyRpiperidid-3-biERoxathidRa, SRa,

%W&&@Xwﬁ%&%%%@%ﬁ?@% i %@%@2 NcR,

0(3SpiNayc DR (Mrr&tlglpherty\mplpeﬁﬂﬁﬂe-weazbca@mabhed to t he

P OB BBy B FERERACUD 0P Y oo
b{3S)-N- @chbhe)i’yl—lW—(ﬁﬁﬂudf‘bmﬂhyl)phhtﬁlﬂ]@lp:andlm3-caAbthudﬂZl-
R e
o(BtSD-N—\alcloyewlu—ﬂ){#-lphmeybhblwl)mpe@dlm- -sarbwmdb, Y'-7": v 7
RGBS el hortg e Raborliad | T -
E&‘fS&mﬁcyﬁbhwyélé&ﬂuprommetpﬂnmy\lﬁmpendmz f@ﬁ%za?:dzgl kcll 6
gisg é;%lofh pC% lh@{e%?g%)eﬂ?%% %Werelx salg C-6 7
ELE S NG cs@oh@cyﬂrémoraﬂhﬂ-ylpmld&leai %ebwihlnldez 6 al kynyl,
ag’%ﬁg C ﬂhg)g{l ﬁﬁ% (trﬁlﬁ S&gﬁg%%yrlﬁ n—f] e?‘a}ﬁgl3oﬁh}6¥£mlde

eroc I's optionally
smﬁtN-cyspioédxmlmyraam Zalepamdlw-cat xaml -6 alkyl, C-6

N e e e R DL S R
ametliRb6-4B 8)- bék(#rhydrnmwdaeﬁialnym]ﬂrbomfl-}Blpgnld(lyl‘l-yl)(yfotelate
SR S A o At b,
h&é3DMNear- ly}ldac}xlyyyclohg)y}d) bé’z] mychnglklyq)hnd}-yl)plperldme -3-carboxamide;
Eglt(ngﬁéy{ﬁ 4@5}%&&? {é}{éxy )M@gﬁhﬂorﬁ@}'pﬂ)e{%mq ﬁ*nlﬁ%ltmlc Q:ld 6
cyﬂ)@é[%wdromexc@mwl}rl (6- ﬂ@nﬁém@;\@némli?gnerlgla?ﬂ}watlbkwlde
DS S YNNG Bt s
H(3$)I-N (‘hhwwycmlmxyl)si (%pf@mklpyrldlre?--YBplanb%ﬂ'%WbOX@de
DS SRR D 9B b g i
ari3S)Rdl54B 4-difhusophemdppediodnily-(4- hydrwwwlﬁekx}}plpeeﬂms}
carbol@li@al kyl, C2-6 al kenyl, C2-6 al kynyl,
(3S)-1-{2-bromo-5-[(methylamino)carbonyl]phenyl}-N-(4-hydroxycyclohexyl) piperidine-3-
carboxamide;
tert-butyl 6-((3S)-3-{[(4-hydroxycyclohexyl)amino]carbonyl}piperidin-1-y1)-3',6'-dihydro-
3,4"-bipyridine-1'(2'H)-carboxylate;
(3S)-N-(4-hydroxycyclohexyl)-1-[5-(4-methoxyphenyl)pyridin-2-yl]piperidine-3-
carboxamide;
(38)-1-[5-(2-fluorophenyl)pyridin-2-y1]-N-(4-hydroxycyclohexyl)piperidine-3-carboxamide;
(3S)-1-{5-[4-(acetylamino)phenyl]pyridin-2-y1}-N-(4-hydroxycyclohexyl)piperidine-3-
carboxamide;
(38)-1-{5-[3-(acetylamino)phenyl]pyridin-2-y1}-N-(4-hydroxycyclohexyl)piperidine-3-
carboxamide;
(3S)-N-(4-hydroxycyclohexyl)-1-(6'-methoxy-3,3'-bipyridin-6-yl)piperidine-3-carboxamide;
(38)-N-(4-hydroxycyclohexyl)-1-(5'-methoxy-3,3'-bipyridin-6-yl)piperidine-3-carboxamide;



aryl, heteroaryl, cycloal kyl, heterocycl oal kyl,
aryl al kyl, heteroaryl al kyl, cycl oal kyl al kyl or
whedenoye! oal kyl al kyl , wherein said C -io al kpeT/US0085022307

hal oal kyl, C2-6 al kenyl, CR6 al kynyl, aryl,

heteroaryl, cycloal kyl, heterocycl oal kyl, arylal kyl,

h &SpNo@rhyidedxkssiclohexwb) ek etyk-y H-pyrazol-4-yl)pyridin-2-yl]piperidine-3-

het er ocycl oal kyl al kyl is optionally substituted with
°arb°’ﬁ?|‘m‘%4, anino, halo, G-6 alkyl, G-6 haloalkyl, G 6
hﬁﬁsf)éminﬂenyleﬂmlm -(‘ehydrady byglohexydpipeadings B-carboxamide;

h?nt LBLPRE g?%) [4 ﬁ%ﬁéﬁﬁ’ \%‘Lx omﬁlt% cﬁ{b‘al‘r}%igéi?eﬁigéhl%p eny 3, 6-

dihydrapstralghddZHbrarboaylA,te orfpharm@eeuti¢ally acqeptable sdithereof.

OBy R i S D B R arpoamiger
AP 1008 ey hy ohoraDyN- et dramyaelobsysDiaeridite: -

.erocycl oal kyl, aryl al kyl, heteroaryl al kyl
cmbm%%%%balkylalkyl or heterocycl oal kyl al kyl, wherein said

C(TBiNe(A-oxoycldhekad)- bahduylpipeding3gakeaplide; C2- 6 al kynyl ,

arydy. Yy -
% l—[E-sfaeq{zﬂg%%éhen li—?\ql-(;&gxllsl-%dl dr&{?ltzﬁ:[rlch@%lﬁ* *151)’1!& 3-carboxamide;
héi Séfleayytc{l N e(B Ryl-HBkiploro- 3methylp l)wfossdbmerldmﬁeﬂpwrﬂme -3-
arbmﬁ ; amno, halo, C-6 alkyl, C -6 haloalkyl, C-6
© al Ol kyl, aryl, arylalkyl, het er oaryl,

hmedwb@SyBﬂ((&S/)H [(Zyklproz)- whylnhenwéﬁtu&mdlme@émf&yl or R
ylamng{j ﬁyllﬁ%g}dﬁl%rl é}kﬁoﬁgﬁt@e N atomto which they are

rm a or 7- nenbered
h €3 Séflo(@yd‘bf@ay1R’cybOlﬁg})@bﬁﬂ“hYdmmcbhﬁkYﬂiplpaﬁi@n%&éﬁ boxamide;

a| g%ﬁ\? Wﬁ@%&%cyc ﬁlﬂ a)qﬁ:lrlmﬁll lgarﬁorgﬁbi?alldﬁ{é 3-ca(;’gox§m1de

aryl et er oar Cl 0a

héd %flﬁéy@mlpépw ( @pwycloh%y@@ﬁ}dwedﬁ{ parboxam¥de

Cxﬁfg\?(bﬁg' @dl%&cﬁro tsf;a (gf%ﬂfeh%ﬁipgﬂ&lﬁé kx:ydwam(a:g{rgu@ sai d

aI(&SDrNrU Owa;qpan ﬁeft)érwmglplperedy@r%aqrw:ﬁml e;
r10 %; ikk%%henﬂjlﬁ al ﬁ&)ﬁox?légl@foﬁ&&ﬁli%&?dnlﬁyé-carboxamlde

or” heterocyc i's optional 1y
s&%%)tN{hme@waIWewl) @Hhenammdmﬁatcerbogmlée alkyl, G-6

hatgal lflyinet 9 Fmgzﬁﬁll[yb-)i phelﬁflﬁﬂ)erldﬁfe}él &ltexhmidBehgr oaryl ,

heteroar oal 'k or heterocycl oal kyl ; or Re
ardS)Rf-[2- qfewhewl hmeﬂ@lerhyatlonhemdpw ine-3-prshoxammide, or

phamﬁt:éuﬁ@ﬁE}QCée faPle Ralfitherey, » 6- OF 7- nenbe_r ed
het er oCycl oaI kyl group; and Re is H C 6 alkyl, aryl,

heteroaryl, C3-7 cycloal kyl, heterocycl oal kyl ,
24, ary l:(ﬂh}h)\ﬁtion comprising a compound of claim 1 or 23 and a pharmaceutically acceptable

carrier.

25. A method of modulating 11BHSDI1 or MR comprising contacting said 11fHSDI1 or MR with

a compound of Formula I:

8 7
RQR R R6
5
Cy—L—N R
R4 "
10 R
r11 R® N
~



het eroaryl al kyl, (C3-7 cycl oal kyl)al kyl, or
het erocycl oal kyl al kyl . 28. A nethod of treating a
walk@measr2é n a patient, wherein said di sease i SPCT/US2005/022307
associ ated with expressioni®r activity of 11 bHSD or
MR, conprising adm nistering to said patient a
or pharhﬁedh&mlytab@gﬂably saf cfrepactdmgehamfmltereiﬂ a conpound of

For mul t Sl -
o R0] teiserndrey ERRETER RACEERidatia SRSy el win 1.2,3,
4or54yo¢-araz kyl, or het erocycl oal kyl, each opti onal 'y
stit d w 2 gor5 -WX-Y-Z; Lis
feflgéé?,dj@’a@)%?fé}@%ﬁ "C(ONRg; Qis cycloal kyl
o@ ihgtealkglye hetedokyllgalkgh edvh optidnslipbubytitatad with L L&, 84 e X h
W %{3 4 or 5-W-X-Y-2Z; or Qis-(CRlaRbmA A
XI g ¥, heteroaryl, cycloal kyl, or heterocycl oaI kyl ,
ea@mep@]k’ﬂh%\]mw substituted with 1, 2, 3, 4 or

h 1s aryldlftereﬁlryl cyc?(kﬁ(lyfj c%dleperﬁcg?lozﬁ?ﬁﬁacﬁ %ﬁﬁﬁ%ﬁﬁgtﬁ%ed »Htm 2,3,
4or5thD(0WjZa;: tyl a - 4 al koxy, G -4 hal oal koxy or C -4
»al KQ t {
Oi(h R R Windﬁge%ﬁ&hg, 5 élafoeég cﬁaﬁq% Filla% fﬁ{éfﬁ ﬁ&d'réxylalkyl
C1.4 allary,|G;.. hdbakaxgoy IC, GBrokydkokpal kyl , het erocycl yl aI kyI :

aryl al k het er &l cycl oal kyl ) al kyl, or
h%’i{eé?‘&?y% B 0%19%[?&‘{ F&gwhﬁiﬂ%% R6, R7, R23 R, R10
a’nnds Rm3aré; each [ ndependent ly, H OC(OR' , OC(OOR

1, hStbANRY, 1 Iylal QiR
iy €0 G ELED i, Ny
heterOfQ@@NRca-Rdclpalmlﬂky I, oSRiterscycioalkylalicl; kyI C1 | 0
b | [ SI |10 ll, ﬂ H d O Ra OC O ORb

PR LA e g
C(O)ORSt OCERANR"RI KYR RGWR 6&@)&/1 HR O)QR S(O)Ra S( )NR° . S(O):R?,
S(O)ZIQ[%‘}?{, BRY ?glgﬁ}ldﬂ/o aﬁJyE Y'Jll_io haloalkyl, C,.10 alkenyl, C,.10 alkynyl, aryl, cycloalkyl,
heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalkyl,
wherein said Cy.19 alkyl, C1.;o haloalkyl, C,.19 alkenyl, C,.10 alkynyl, aryl, cycloalkyl, heteroaryl,
heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalkyl 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 heterocyloalkyl 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 heterocyloalkyl 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 heterocyloalkyl group which is optionally substituted by RY;

or RY and R together with the carbon atom to which they are attached form a 3-14
membered cycloalkyl or heterocyloalkyl 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 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 R*;

or R* and R’ together form a C,; alkylene bridge which is optionally substituted by R™;



wherein said C1 1QCal kyl, C1-10 hal oal kyl, C2-10

al kenyl, C2-10 al kynyl, aryl., cycloal kyl, heteroaryl,
whedenoye! oal kyl , aryl al kyl, heteroaryl al kyl , PCT/US2005/022307

cycl oal kyl al kyl or heterocywl oal kyl al kyl is optionally

substituted by R14; or R4 and RS together wth the

caf Rbihd&ﬂbﬂs?g&tﬂer%}hﬁfﬂlts akylefd ridat taich écbphionaity auttitibd by R';

Bt Rt SRt ot ereboee fenss oot br

WIoI‘ R® ztddﬂ{%@g’ebﬁﬂfoalh g 0§ aikydie GFidgehelyictais epﬁlhm_schlbshtﬁted by R

oA R IRt SOt bl e Rt b RSy B ooy R

t ogRt heerlﬁ’/\totgkthetrﬁernm(r:lbtarkyahobndge wmhadbmlbmmyanlmltuted by R*;

b

a ag E%y’l B%}IF %%%ng, cyglg%ﬁl qlalk]er lc}leteﬁoc?lcl?alltcyl dCN NO,,
ORY, b& RI@)R" mégmm rkind(ommca@(ﬂ)hhromnff nbgéwgm%@@m
NRS CZ@%%S{@F SRR, SEPREE of P b e ©

oW, Whnaid W sutbsth tlmbmﬂldhylyfhbéen;t, G amemcczmkm@ayh 6.

alkyn)\flivé&?'li]’rééﬁg wusedwﬂ q; group or e%b%\ﬁgﬁehﬁ]%reup%mé”

alkylehyls€k alieh@endyGls alhjydy%y@meaph oftionklly S$1bsfoptt¢dalvyall_ Ryr 3 halo, OH, Cy.4
alkoxffalil.'g%fcl)Ilc%aéil%og(ﬁﬁ an}inoRli4 %lkij'ﬁmmo oraazg ?t%glc i her with the

to whit ar é"a forma 3-7
MeahE ned X’ L&%@ach,ymiepaldkryly o0 rlkGenylrblenydbny L Sed

oS 0 R LTy PSR
alkenjdenytlig}a ¢ WiRymyftenyls cyzrﬂ:dall@h hétbmammérbietqqyéoﬁlm (ijsmpﬂ,onaﬂy sybgtituted by
T R TS N )

d1a1kyﬂamunma Cl-3 al kyl ene bridge which is optl onal |y

a%i{ ahd E{e’dar?éfac deg%n%c[:ntﬁab%}lq (g?ﬁﬂ(%gﬁfbgﬁ Gafkgl{é)(ijgngl gl 3

éhe “bri t1on
alkynﬂml @rS, Rg* aﬁ’(ﬂi 0121023 Q(Bﬁ?ét mrsﬁzo?ﬁ@iﬂ]& QllNB C&)N&,I \elmeem said Ci.6

o B9 SRLLAOR! kY oSHBAAN S, 0 Bl o 1.
alkoxpitiis haiadlkcy(yszmbad),ﬂlm alkzialbylo R1%, < dlalkylammo

7,7’ and Z’’ are each, independently, H, halo, CN, NO,, OH, C,. alkoxy, C;4haloalkoxy,
amino, Cy.4 alkylamino, C, ¢ dialkylamino, Ci.¢ alkyl, C,.¢ alkenyl, C, ¢ alkynyl, aryl, cycloalkyl,
heteroaryl or heterocycloalkyl, wherein said Cy.¢ alkyl, C,.¢ alkenyl, C,.¢ alkynyl, aryl, cycloalkyl,

heteroaryl or heterocycloalkyl is optionally substituted by 1, 2 or 3 halo, Cy.6 alkyl, Ca.¢ alkenyl, C.6
alkynyl, Cy.4 haloalkyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, CN, NO,, OR’, SR, C(O)R,
C(O)NRRY, C(0)OR?, OC(O)R®, OC(O)NR°RY, NR°R’, NR°C(O)R?, NR"C(O)OR?, S(O)R”,
S(O)NR°RY, S(O)R®, or S(O);NRR%;

wherein two —~W-X-Y-Z attached to the same atom optionally form a 3-14 membered
cycloalkyl or heterocyloalkyl group, each optionally substituted by 1, 2 or 3 -W**-X’-Y?"-Z°’;

wherein two —W’-X’-Y’-Z’ attached to the same atom optionally form a 3-14 membered
cycloalkyl or heterocyloalkyl group, each optionally substituted by 1, 2 or 3 -W**-X"’-Y*’-Z°’;

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® and R are each, independently, H, Cy.¢ alkyl, Cy.¢ haloalkyl, Cy.6 alkenyl, C,.¢ alkynyl,
aryl, cycloalkyl, heteroaryl or heterocycloalkyl, wherein said Cy.¢ alkyl, Cy.¢ haloalkyl, C,.¢ alkenyl,



R14 is halo, Q-4 alkyl, Cl- haloal kyl, aryl,
cycl oal kyl, heteroaryl, heterocycl oal kyl, CN, NO2,
WOR®6/012285Ra >, C(ORb' , C(O)NR 'Rd" , C(O OR PCT/US2005/022307
OC(0)R b > OC(O)NRR d'" , NB Rd' , NRc'C(OR d" , NRO
COOR 3 , S(ORp , S(ONRc'Rd > S(OZ2Rb >, or
C,.¢ all(r9), ANRRyeloalkyl\Meteanyl dr Miteradyeloalikglhhetérocie palhglie idtérycycloalkylalkyl

is optigl%ix? ﬁ@qs it d%i@%gﬁ’, kﬁg%?r@&?a}' e '1%}3@108@6aw1a§5metmmyl,
hetero@rylatityl, NiRE6ARYR of hetenbn@blealknyls ai d C .6 al kyl enyl C2.6
al kenyl.€n I
o T S RE R gty Fereadoh Y 5 R e SO Epeio i Crgptiomy,
aryl, cbelbajh)}ljdmt’eyqarﬁmwcyﬂballdyl,airﬂylkﬂMdmO@yla@ cycloalkylalkyl or

hetero%cioeamél i@%em %3%/([:1 %%lxgl g]raE gﬁc}yf %ﬁ??lﬂe elﬂynyy aryl,

cycloadityit \hetelcaryl) hetem’cyctloallq& akydaki, yﬂeterdiwjtldkyiacr}yloaﬂiylalkyl or

cl oal
eterogqfc&%ahgy?ai lrs op alljéflk gtrltlel eﬁ’?ﬁhd mgl 3 alrl}y bh%at%' h?loalkyl, Cis
haloalkyl, &gl myl}lﬁq’t hetatokuyl, hetsroalptalkxyh aydlgalleym blslteltdrtmyeldalbyone or
- k

O R R e soch pbipaisenty. BCeS RULE it cHPMGAV LY atgmyn
aryl, htercaryd, ogalodikylj lltuﬂﬁqm@cidﬂhjtll qtylal&jzisbﬂtdzrparﬂalkybbyc}daﬁcm:ilkyl or

C2-6.al kenyl.e ny|l |, ~O ,
heteropan ISR MR et e b BRI st RS U
hetero@iyl, @ydbéﬂy}ll,dw;equcyﬂﬂalﬁfl,aﬁ'ﬁdhxll @tqrd)a,rylajzylﬁc}&ldﬂyﬁmljllkel’lgrl are

each ., optd onal |. i.
hetero cﬁ%llgfi)a%lég }1/5’ opEXr}aﬁy E\J;qtsﬂ(l) a{éé g&g@,’g}—! al%mgé\a:l)’ Lf eﬁlyl%'shaloalkyl Cis
haloalbyl, £21, 8gfladityk yiktarvary ‘hetZroarglalkyh dydYalignl er mbp,ycloalkyl

i ndegpen

hal gg?’kdglg%g%hrﬁr %Vith E%&\Pﬁo%wwmn% &é% de i%Hiyl ém no(,)r47
memb@fed&etaid@ydlqal@g@ulal kenyl , C - al kynyl, aryl,

t. | |

Sal %%Iéﬁy rc? ?(acll? 1&%@&%?4’21&21[11 (E‘leléhg 0%(11? l?gl%g@l C% %ﬁﬁ 62 ¢ alkynyl,

aryl, hetecdagdl dyyloalkﬂehmrcraplyalkﬁr arplelikgl; b@gredtrmlalkky bydl@lkylalkyl or

hetero%gél%'ffl%ig)‘ \?ﬁ“ép%géa Tl?(al%& él 6 (l}r?!logl F%)t;azill%n?/l%z 66allfvn§ly Lryl

heteropiyd,| cpelbizyt1, hemoe'clo@lk}glj qrylaibylehmml@lgylky)[cloaMalm 0
heterog\%‘(l%%Ms%g&&llﬁ&@%gaﬁﬁ%%@o%% Sﬁhﬁl’(yl, Ci.¢haloalkyl, Cy¢
haloalB{ICyMRRY JaliSE. OpRRisryL deteSQE)iyRoRioalinti ot kiterowvaloalkyly X- Y- 7

?mtp&r%g Egg Rﬁ’ Qogte&gr wit He ﬁta%% B%ﬂ&ﬂﬁéﬁ e gt&rcﬁgdefoéf eilﬁl-, 5-, 6-or 7-
membered heterocycloalkyl group;

R°® and Rf are each, independently, H, Cy.10 alkyl, C;.¢ haloalkyl, Cy.¢ alkenyl, Cy.¢ alkynyl,
aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, wherein said Cy.19 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;.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; and
R®is H, Cysalkyl, aryl, heteroaryl, Cs-; cycloalkyl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, (Cs-; cycloalkyl)alkyl, or heterocycloalkylalkyl;

26. The method of claim 25 wherein said modulating is inhibiting.



cycl oal kyl or heterocyl oal kyl group, each optionally
substituted by 1, 2 or 3 -W-X"-Y"-Z"; wherein two

WO WoeMi122X6 - Z' attached to the same at om opti onedt/yS$00s/002307
a 3-14 nmenbered cycl oal kyl 19r het erocyl oal kyl group,
each optionally substituted by 1, 2 or 3 -W-X"'-Y"-2Z"
wherein -WX-Y-Z is other than H, wherein -W-X -Y -Z

217. IR%‘ rﬁ%{goec&gl 1@%&}11?@ cg\é@q%srioeri # 6'8%".8@% éf}l {Y(IPri}'sZol f—li{ Py ﬁﬂfcgl%érlis‘tir?ﬁac%ntg&ing said
cell with a GonlyluadibiBokmul&R- 6 al kenyl, C2-6 al kynyl, aryl,
cycl oal kyl, heteroaryl or ocycl oal kyl, wherein
said Ci-6 alkyl, G -6 hal R€2-6 al kenyl, C2-6
al kynyl, aryl, cycl oal kyl") oa%yl or
het er ocycl oal kyl ;c\ret erocy¢! oal ,
het er ocycl oal kyl al’kyl is optional’ Rf substituted with
H OH, amino, halo, C-@g&FKyTr\C -6 Rl oal kyl, aryl,
aryl al kyl , heteroaryl, hqunoRPy |, cycloal kyl or
het erocycl oal kyl ; Rb and Rb are achﬁ\kpdependently,
H C -6 alkyl, C -6 haloal kyl, ©2-6 al kenyl, C2-6
al kynyl, aryl, cycloal kyl, heteroaryl,
het er ocycl oal kyl , aryl al kyl, heteroaryl al kyl,
or Phax‘.‘%‘lebtéﬂaﬁw“&m ° Bt ohérpir,ug mogawﬁmnm kyl, wherein said
Cicy@s a4|y15 Méterolﬁézl-, 6yc|l’tlﬁlk9f;‘l Eklij{dtercr)]@Z}oﬁlkﬂl &iﬁﬂ Yhtion&lB dbstituted with 1, 2, 3,
a aryl, cycloal kyl, heteroaryl,
4°r5ﬁg5%p%@§cloalkyl, aryl al kyl, heteroaryl al kyl ,
cycik aseity$@l, kKyd), 0f0)bekr exONRE| oal kyl al kyl is optionally
sybstitute ith H, ., am na, lo, Ci-6 alkyl, Cl1_6
it By RIS i testors gl heh itpalD spbseigiacri 1143, 45t

-w>-Xreyeroaryl, heteroarylal kyl, cycloal kyl or

het er.ocyclioal kyl ; R and Rd are each, independently, H,
QOFﬁdSa@X/ , Yt 5 hal oal kyl, C2-6 alkenyl, C2-6

alAigawll,, hegroakyl, chebakydah Wtterocytdatigl, kydh, optionally substituted with 1, 2, 3,

het.erogygl oal kyl , aryl al kyl, heteroaryl al kyl ,
dorsSe cﬁ%nggPalkyl or heterocycl oal kyl al kyl, wherein said

CiR't ehd@® katb eack) in@phralkssl, Kyhalo, CH, € aalkdn@ 4 halc@lkcd, C,.4 hydroxylalkyl,

| kypyl,, |, heteroaryl.  cycloal kyl,
ch4ﬂﬁ?9¥€b€?@%%§ﬁ%§l$“§V§P§¥Q§V?’heteroarylakaI,
C yletpid Atydasd day bf RF alteR 'Bis@theethambkyl al kyl is optionally
substié te%ﬂmﬁth H, OH amno, halo, G-6 alkyl, Cl-6
hat 5 ;1?'61-6 hal oal kyl , aryl, arylal kyl,
het“as HaCyJalkyhetytmeroglys sy kycleiol, daiekogyclgalkyl, arylalkyl,

B ERTES) REY 0T AR gEARE 2 (e N atom

R, R RS, RS, R, RE, R®, R and R are each, independently, H, OC(O)R¥, OC(O)OR”,
C(O)ORY, 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”, C,.1palkyl, Cy.1o haloalkyl, C,.i0 alkenyl, Cy.1o alkynyl, aryl, cycloalkyl,
heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalkyl,
wherein said Cy.jp alkyl, Cy.jp haloalkyl, C,.1o alkenyl, Cy.10 alkynyl, aryl, cycloalkyl, heteroaryl,
heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalkyl 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 heterocyloalky] 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 heterocyloalkyl group which is optionally substituted by R';



menber ed heterocycl oal kyl group; RO and Rd are each,

i ndependently, H C oalkyl, C -6 hal oal kyl, C2-6
wa@bdoenyizze C2- 6 al kynyl, aryl, heteroaryl, cyclpel/kgi0p5/022307

het erocycl oal kyl, aryl al kyk20 het er oaryl al kyl ,

cycl oal kyl al kyl or heterocycl oal kyl al kyl, wherein said

Coor RDand IR ydgethi with thatzednlaydm toGhich théykaeyttached form a 3-14 membered

excloaffg] %ﬁ%ﬁe&vﬂc&kﬁ%ﬁ%ﬂvﬁ%ﬁ% Rgiohely TR by

C ysﬁRH ahkR' adgethbr with thetabancyah mai;}hgﬂ thé}kgré attashagifoinom 1y

I i.- 6
membﬁrg qg%y?oré%egmﬁlg?l@?é'&w Whéﬁ?\}f op%é)nal}y srlks% ru@a by I@
het Rt a)ﬂrIV ltogethet eittothe ydrodnkagdm tcﬁWlﬂleﬁb)kgth aﬂmhed form a 3-7 membered
gether

fused %cgoﬁilvg%%o%ﬁw%gi}beﬁ saefi?lgtgwg%f;l?a‘ikpl ngrgu%whl sh)pégn%lll{\lsubstltuted

by R*7- nmenber ed heterocycl oal kyI group; Re and Rf are

eac?k% ﬁﬁ{igg grgvlal l‘|l %e ca};k)(?n atom ) V‘\’j}lﬂiél%/ éll;:yoa‘,% Say?acﬂ%dyfgﬁlll la(?f rPe%lbered
fused bb&l(fatkgbgtohmBlenemmgd fai;eldylbterohml@ﬂlqagtphlawmyh is optlonally substituted
b R14cycl oal kyl al kyl or heterocycl oal kyl al kyl, wherein said
YR'G -10 alkyl, G-6 haloalkyl, C2-6 al kenyl, C2-6
alok Bﬁgﬂd Rgaogeth,er foeh e C@aerllyybnedyyldgw\alhmlyis optlonally substituted by R';
het b I I I , 14,
Cyc %k}i? %'g&tﬁ% aahé(lﬁ kg%he 'I')IhC%%; %Jh?cﬁ i\éA ?iohg‘flly gu]%stlt(l)lted bPI R
S m»bR? altle7etogevhet fmrlh-la omummemggmm is @)t@)na]hkgubstlt@pd by R

h al d)ﬁQ’togghhe? fom a%a H(leqe%hﬁé Y@glﬂ( 3 tkéﬁ Hy substituted by R*;

he{ er o eroary
h @t 8f andyR:‘f’ wabtheriformor CB@lkah:de Widge @\gmhhmptmtﬂb{ stlpséitunéd by R™;
I
Kb %I%l #Vgt?%%h%rgg%lcaa% Q(&Leﬁ? (% fx&%ﬁcﬁp 1@(&)4’1’&%1@ sulrjﬁw&e% bé/ R™
am&is halay §1l4 alkiyk Cex mmaym a@@, c?clggl]@yldatekgalryl heterocycloalkyl CN, NO,,

a’ 1 i li t & d
o SLSERE SR SOLR e A B g G
NR® G@)(Hb*‘d SEPHRE| ﬁDhNR“&K \MSG,@)@R n osﬁﬁQ)zIﬁi é?ease is obesity,

dl ng ay 1ﬁcfg e(?ld&[t zgog%nt 'Cﬂ e F]k( lgnarl %Sp_ 6 §ﬁ(é§/1:e$?l C. 6

er g ycem a ensi eni‘a
alkynylmpéuQ rﬁem,%mm, %MIS@RQPTMW Whereln said Cxe

51 U B S, 05 RBEASAR T e o .

alkoxy, s berleglkaary fraxrings €h-ezllgmino ar Cerdiafioddmingsi s, coronary
ar)E,%f%n&j ks’ea@éeeach, independently, absent, Cy.¢ alkylenyl, C,.¢ alkenylenyl, Cy.6
alkynylenyl, aryl, cycloalkyl, heteroaryl or heterocycloalkyl, wherein said Cy. alkylenyl, Co.

alkenylenyl, C,.¢ alkynylenyl, cycloalkyl, heteroaryl or heterocycloalkyl is optionally substituted by
one or more halo, CN, NO,, OH, C,.4 alkoxy, C;.4 haloalkoxy, amino, C.4 alkylamino or Cyg
dialkylamino;

Y, Y’ and Y’ are each, independently, absent, C,¢ alkylenyl, C,¢ alkenylenyl, Cy.6
alkynylenyl, O, S, NR®, CO, COO, CONR®, SO, SO,, SONR®, or NR°CONR’, wherein said Ci.
alkylenyl, C,.¢alkenylenyl, C,.¢ alkynylenyl are each optionally substituted by 1, 2 or 3 halo, OH, C, 4
alkoxy, C;.4 haloalkoxy, amino, C;.4 alkylamino or Cy g dialkylamino;

Z,Z’ and Z*’ are each, independently, H, halo, CN, NO,, OH, C;.4alkoxy, C,.4 haloalkoxy,
amino, Cy.4 alkylamino, C, ¢ dialkylamino, Cy.s alkyl, C,.¢ alkenyl, C,.¢ alkynyl, aryl, cycloalkyl,
heteroaryl or heterocycloalkyl, wherein said Cy.¢alkyl, C,. alkenyl, Co.¢ alkynyl, aryl, cycloalkyl,
heteroaryl or heterocycloalkyl is optionally substituted by 1, 2 or 3 halo, Cy. alkyl, C,.¢ alkenyl, Cy¢
alkynyl, Cy_4 haloalkyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, CN, NO,, OR?, SR*, C(O)R’,



t hronbosi s, angi na, peripheral vascul ar disease,
vascul ar wall damage, stroke, dyslipidem a,
whyweniizpopr ot ei naem a, di abetic dysli pi dem a, POT/X805/022307
dysl i pi dem a, hyperchol est &1ol em a,
hypertrigl yceridem a, nmetabolic syndrome or general

conat-dgiessrcoc@hrt, et (ONFRE, NICRE NRIe@)BE NR°C(O)OR?, S(O)R”,
S(O)NR'RY, S(O),R”, or S(0),NR'R%;

wherein two —W-X-Y-Z attached to the same atom optionally form a 3-14 membered
cycloalkyl or heterocyloalkyl group, each optionally substituted by 1, 2 or 3 -W**-X"*-Y**-Z**;

wherein two —W’-X’-Y’-Z’ attached to the same atom optionally form a 3-14 membered
cycloalkyl or heterocyloalkyl group, each optionally substituted by 1, 2 or 3 —-W”’-X"’-Y**-Z°’;

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* and R* are each, independently, H, Cy.s alkyl, C;.s haloalkyl, C,.6 alkenyl, C,.¢ alkynyl,
aryl, cycloalkyl, heteroaryl or heterocycloalkyl, wherein said Cy.s alkyl, Cy. haloalkyl, C,.¢ alkenyl,
C,.6 alkynyl, aryl, cycloalkyl, heteroaryl or heterocycloalkyl; heterocycloalkyl, heterocycloalkylalkyl
is optionally substituted with H, OH, amino, halo, C;.salkyl, C,.c haloalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, cycloalkyl or heterocycloalkyl;

R® and R are each, independently, H, Cy¢ alkyl, Cy.¢ haloalkyl, C»¢ alkenyl, C,.¢ alkynyl,
aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, wherein said Cy.¢ alkyl, Cy.¢ haloalkyl, C,.¢ alkenyl, Cy. alkynyl, aryl,
cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substituted with H, OH, amino, halo, C;¢alkyl, Cy.s haloalkyl, C,.
haloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl or heterocycloalkyl;

R° and R are each, independently, H, Cy.jo alkyl, Cy.¢ haloalkyl, C,.¢ alkenyl, Cy.¢ alkynyl,
aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, wherein said Ci.jo 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;.c alkyl, Ci.¢ 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 R are each, independently, H, C;.; alkyl, Cy.¢ haloalkyl, Cy.¢ alkenyl, C,.¢ alkynyl,
aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, wherein said C.j 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,.salkyl, C;.c haloalkyl, C,.
haloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl or heterocycloalkyl,

or R® and RY together with the N atom to which they are attached form a 4-, 5-, 6- or 7-
membered heterocycloalkyl group; and
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R® and R are each, independently, H, Ci.10 alkyl, Ci.6 haloalkyl, Cy.¢ alkenyl, C,.¢ alkynyl,
aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, wherein said Cy.1o alkyl, Cy.¢ haloalkyl, Co alkenyl, Cy.¢ alkynyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substituted with H, OH, amino, halo, C1. alkyl, C;.¢haloalkyl, Ci¢
haloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl or heterocycloalkyl;

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

R® is H, Cu¢ alkyl, aryl, heteroaryl, Cs~; cycloalkyl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, (Cs- cycloalkyl)alkyl, or heterocycloalkylalkyl.

28. A method of treating a disease in a patient, wherein said disease is associated with expression
or activity of 11BHSDI1 or MR, comprising administering to said patient a therapeutically effective

amount of a compound of Formula I:

8 p7
RQR R R6
5
Cy—L——N R
R4
R10 A RN
1 R 4
R N\
o Q

I

or pharmaceutically acceptable salt or prodrug thereof, wherein:

Cy is aryl, heteroaryl, cycloalkyl, or heterocycloalkyl, each optionally substituted with 1, 2, 3,
4 or 5 -W-X-Y-Z;

L is absent, SO,, C(O), C(O)O or C(O)NR?;

Q is cycloalkyl or heterocycloalkyl, each optionally substituted with 1, 2,3, 4 or 5
-W-X-Y’-Z’;

or Q is (CR¥R™),-A;

A is aryl, heteroaryl, cycloalkyl, or heterocycloalkyl, each optionally substituted with 1, 2, 3,
4or5-W-X-Y’-2;

R'* and R™ are each, independently, H, halo, OH, C,4alkyl, C,.; haloalkyl, C;.4 hydroxylalkyl,
Cisalkoxy, Ci.4 haloalkoxy or C;.;hydroxylalkoxy;

wherein at least one of R'® and R™ is other than H;

mis1,2,3or4;

RN is H, Cy¢alkyl, aryl, heteroaryl, Cs- cycloalkyl, heterocyclylalkyl, arylalkyl,
heteroarylalkyl, (Cs-7 cycloalkyl)alkyl, or heterocycloalkylalkyl;
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R’ R, R, R%, R’, R%, R?, R" and R"! are each, independently, H, OC(O)R*, OC(O)ORY,
C(O)OR", OC(O)NR*RY, NR“RY, NR® C(O)R¥, NR°® 'C(O)OR", S(O)RY, S(O)NR°RY, S(O),R”,
S(0X:NRR", OR", SR”, C\ g alkyl, C,.;; haloalkyl, C,.1 alkenyl, C,.1o alkynyl, aryl, cycloalkyl,
heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalkyl,
wherein said C;_j9 alkyl, C;.10 haloalkyl, C, .o alkenyl, C,.1 alkynyl, aryl, cycloalkyl, heteroaryl,
heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalkyl 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 heterocyloalkyl 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 heterocyloalkyl group which is optionally substituted by R'*;

or R® and R® together with fhe carbon atom to which they are attached form a 3-14 membered
cycloalkyl or heterocyloalkyl group which is optionally substituted by R™;

or R" and RV together with the carbon atom to which they are attached form a 3-14
membered cycloalkyl or heterocyloalkyl 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 R

or R®and R® to gether 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 R

orR* and R’ together form a C,.; alkylene bridge which is optionally substituted by R'*;

or R* and R together form a C, .3 alkylene bridge which is optionally substituted by R

or R* and R’ together form a Cy.; alkylene bridge which is optionally substituted by R™;

or R* and R’ together form a Cy.; alkylene bridge which is optionally substituted by R'*;

or R® and R together form a Cy.; alkylene bridge which is optionally substituted by R**;

or R® and RY together form a C,.; alkylene bridge which is optionally substituted by R';

R is halo, C,. 4 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, NRYRY, NR®C(O)R,
NR°C(O)OR?, S(O)R?, S(O)NR*RY, S(O),R?’, or S(O),NR°RY;

W, W’ and W*’ are each, independently, absent, C;.¢ alkylenyl, C,.¢ alkenylenyl, C,.4
alkynylenyl, O, S, NR°®, CO, COO, CONR?, SO, SO,, SONR®, or NR°CONR’, wherein said Crs
alkylenyl, Cy.¢ alkenylenyl, C,. alkynylenyl are each optionally substituted by 1, 2 or 3 halo, OH, C,,
alkoxy, C;.4 haloalkoxy, amino, C,., alkylamino or C, g dialkylamino;

X, X’ and X’ are each, independently, absent, C;.¢ alkylenyl, C, ¢ alkenylenyl, C,.¢
alkynylenyl, aryl, cycloalkyl, heteroaryl or heterocycloalkyl, wherein said Cj.¢ alkylenyl, C,.6
alkenylenyl, C,.¢alkynylenyl, cycloalkyl, heteroaryl or heterocycloalkyl is optionally substituted by
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one or more halo, CN, NO,, OH, C,.4 alkoxy, Ci.4 haloalkoxy, amino, Ci.4 alkylamino or Cy.g
dialkylamino;

Y, Y’ and Y*’ are each, independently, absent, Ci. alkylenyl, Cy.¢ alkenylenyl, C,.¢
alkynylenyl, O, S, NR®, CO, COO, CONR®, SO, SO, SONR®, or NR°CONR’, wherein said Cy.¢
alkylenyl, C,.alkenylenyl, C,.¢ alkynyleny] are each optionally substituted by 1, 2 or 3 halo, OH, C14
alkoxy, C;.4 haloalkoxy, amino, C;.4 alkylamino or C,.s dialkylamino;

7,7’ and Z”* are each, independently, H, halo, CN, NO,, OH, C,4alkoxy, C;.4 haloalkoxy,
amino, Cy.4 alkylamino, Cy.g dialkylamino, Cy.¢alkyl, C. alkenyl, C,.¢ alkynyl, aryl, cycloalkyl,
heteroaryl or heterocycloalkyl, wherein said Cy.salkyl, Ca.6 alkenyl, C,.¢ alkynyl, aryl, cycloalkyl,
heteroaryl or heterocycloalkyl is optionally substituted by 1, 2 or 3 halo, Cy.6 alkyl, Ca6 alkenyl, Co¢
alkynyl, C,.4 haloalkyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, CN, NO,, OR?, SR?, C(O)Rb,
C(O)NR'R?, C(O)OR?, OC(O)R®, OC(O)NR'R’, NR'R’, NR°C(O)RY, NR°C(O)OR?, S(O)R’,
S(O)NRRY, S(O),R®, or S(O),NR'R%;

wherein two —W-X-Y-Z attached to the same atom optionally form a 3-14 membered
cycloalkyl or heterocyloalkyl 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 3-14 membered
cycloalkyl or heterocyloalkyl group, each optionally substituted by 1, 2 or 3 -W”*-X"’-Y"’-Z’’;

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® and R? are each, independently, H, Cy. alkyl, Ci.6 haloalkyl, C,.¢ alkenyl, C,.¢ alkynyl,
aryl, cycloalkyl, heteroaryl or heterocycloalkyl, wherein said Cy.¢ alkyl, Ci.6 haloalkyl, C,.¢ alkenyl,
C,.¢ alkynyl, aryl, cycloalkyl, heteroaryl or heterocycloalkyl; heterocycloalkyl, heterocycloalkylalkyl
is optionally substituted with H, OH, amino, halo, Cy.s alkyl, C1.¢haloalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, cycloalkyl or heterocycloalkyl;

R® and R® are each, independently, H, Cy.¢ alkyl, Ci haloalkyl, C,.¢ alkenyl, C;.¢ alkynyl,
aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, wherein said Cy.6 alkyl, Ci.s haloalkyl, C,. alkenyl, Cs.¢ alkynyl, aryl,
cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substituted with H, OH, amino, halo, C;.s alkyl, Cy6 haloalkyl, Ci¢
haloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl or heterocycloalkyl;

R° and R¢ are each, independently, H, Cy.10 alkyl, C1. haloalkyl, Cy.¢ alkenyl, Cy.¢ alkynyl,
aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, wherein said Ci.10 alkyl, Ci.6 haloalkyl, C,.s alkenyl, Cy.¢ alkynyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substituted with H, OH, amino, halo, Cy.¢ alkyl, Cy.¢ haloalkyl, Cy.¢
haloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl or heterocycloalkyl;
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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 each, independently, H, Cy.y0 alkyl, Ci. haloalkyl, C,.¢ alkenyl, Cy. alkynyl,
aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, wherein said Cy.0 alkyl, Ci. haloalkyl, Ca. alkenyl, Cy.¢ alkynyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substituted with H, OH, amino, halo, C;.¢alkyl, Cy.6 haloalkyl, Ci
haloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl or heterocycloalkyl;

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

R® and Rf are each, independently, H, Cy.1o alkyl, C1.6 haloalkyl, Cy.¢ alkenyl, Cy.¢ alkynyl,
aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, wherein said Cy.10 alkyl, Cy.¢ haloalkyl, Ca6 alkenyl, C,.¢ alkynyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substituted with H, OH, amino, halo, Cy.s alkyl, C16 haloalkyl, Ci6
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; and

R® is H, Cy. alkyl, aryl, heteroaryl, Cs-; cycloalkyl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, (Cs-7 cycloalkyl)alkyl, or heterocycloalkylalkyl.

29, The method of claim 28 wherein said disease is obesity, diabetes, glucose intolerance, insulin
resistance, hyperglycemia, hypertension, hyperlipidemia, cognitive impairment, depression, dementia,
glancoma, cardiovascular disorders, osteoporosis, inflammation, a cardiovascular, renal or
inflammatory disease, heart failure, atherosclerosis, arteriosclerosis, coronary artery disease,
thrombosis, angina, peripheral vascular disease, vascular wall damage, stroke, dyslipidemia,
hyperlipoproteinaemia, diabetic dyslipidemia, mixed dyslipidemia, hypercholesterolemia, .

hypertriglyceridemia, metabolic syndrome or general aldosterone-related target organ damage.



