WO 2006/020598 PCT/US2005/028201 AMIDO COMPOUNDS AND THEIR USE AS
PHARMACEUTICALS 5 FIELD OF THE INVENTION The present invention relates to modulators of
11-(3 hydroxyl steroid dehydrogenase type | 10 (11(3HSD1) and/or mineralocorticoid receptor (MR),
compositions thereof and methods of using the same. BACKGROUND OF THE INVENTION
Glucocorticoid® 2 ¥eitf hormones that regulate fat metabolism, functiotFASWEATEbN. 15 In
vertebrates, glucocorticoids also have profound and diverse physiological effects on development,
neurobiology, inflammation, blood pressure, metabolism and programmed cell death. In humans, the
primary endogenously-produced glucocorticoid is cortisol. Cortisol is synthesized in the zona
fasciculate of the adrenal cortex under t%ﬁﬁ@t%%%&@@ neuroendocrine feedback circuit

called the hypothalamic-pituitary-adrenal (HPA) axis. Adrenal production of cortisol proceeds under 20
the control of adrenocorticotrophic HEHHBES %ﬁ%ﬁ}%ﬁ@d and secreted by the anterior

pituitary? Production of ACTH in the anterior pituitary 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 25 loop
resulting froft i &M FLEAESHRAI NS uppress ACTH production in the anterior pituitary and CRH
production in the hypophataninsniddosieco nensdnaiier nofriode pydderceidely theadienak qortex;

aldostefgne (gHIRs SORIHhANGBRRSP I MAGSIESIS. iR YRAS MR nE OlE [PLallqpierone

excess in human disease was reported in a description of the syndrome of primary aldoSteronism
(Conn, (195§3I,93. Lab. Clin. Med. 30 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 angAusrtalioumpbothraanyaNrecand hypertension. Two members of the nuclear hormone

receptor superfamiiy, RGO SRIdJBRPRIBLIEN. 20, IIBI0RBIIGRBREPIRS (M), e diare

cortisol function in vivo, while the primary intracellular 35 receptor for sterone Is the M. These

receptdrs ard Ar&saks ters HEoIl - brvp eriumd pah Pt ahridasierl sk R ElRPStionality is
dependent orutebirkepptdlabetpbdined toestere] WS ARDGIAPLAHEBRET /LB AGDL /M 28RBS, the

primary endogenously-produced glucocorticoid is cortisol. Cortisol is synthesized in the zona
fasciculate of the adrenal cortex under the control of a shori-term neurcendocrine feedback circuit
called the hypothalamic-pituitary-adrenal (HPA) axis. Adrenal production of cortisol proceeds under

20  the control of adrenocorticotrophic hormone (ACTH), a factor produced and secreted by the anterior
pituitary.  Production of ACTH in the anterior pituitary 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

25 loop resuiting 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 potassiom homeostagis, Fifty years ago, a role for aldosterone excess in human disease was
reported in a description of the syndrome of primary aldosteronism (Conn, (1955), 1. Lab. Clin. Med.

30 45:6-17). It is now clear that elevated levels of aldosterone are associated with defeterious effects on
the heart and kidneys, and are a major contributing factor to morbidity and mortality 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 vive, while the primary intracellular

35  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



ligand (for example, cortisol); upon ligand-binding these receptors directly modulate transcription via
DNA-binding zinc finger domains and transcriptional activation domains. Historically, the major
determinants of glucocorticoid action were attributed to three primary factors: I) circulating levels of
glucocorticoid (driven Erimarily by the HPA axis), 2) protein binding 5 of glucocorticoids in circulation,
and 3) intracelliRAFMEEBPIGT density inside target tissues. Recently, a fourtRdEtErAERT 1
glucocorticoid function was identified: tissue-specific pre-receptor metabolism by
glucocorticoldzadtifatimgraiv cirimotlyaping engyirind g Thres te¢drtoest dulaydir oxogistairciansiesimidrogenase (I
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dysfunction has been found to protect the MR from glucocorticord excess, such as high leve eceptor-active

cortisol (Blum, et al., (2003) Prog. Nucl. Acid Res. Mol. Biol. 75:173‘2i6).

In vitro, the MR binds cortisol and aldosterone with equal affinity. The tissue specificity of
25  aldosterone activity, however, is conferred by the expression of 11BHSD2 (Funder et al. (1988),
Science 242: 583-585). The inactivation of cortisol to cortisone by 11HSD2 at the site of the MR
enables aldosterone to bind to this receptor in vivo. The binding 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
30  regions of target gene promoters. Within the distal nephron of the kidney, induction of serum and
glicocorticoid inducible kinase-1 (sgk-1) expression leads to the absorption of Nz" ions 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,
35  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

the resultant hypertension and its associated cardiovascular consequences. Inhibition of angiotensin-
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35 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
the resultant hypertension and its associated cardiovascular consequences. Inhibition of angiotensin-
2 WO 2006/020598 PCTIUS2005/028201 converting enzyme (ACE) and blockade of the angiotensin
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concentratioff&VEiHRaIsRiEe cohELpdtieriadsiofis Resriens fabrrterpaseitleve &y witiatetitbnic
therapy (know gisscétjdngienche brescapejedsinpodtantlyy: cgsatmiRistsationokibe MR amtagonist

Sp'ronolactq%@ﬁdip'%snm@zg'rgﬁggfon@fack&m,seJ@J&@O%@JI&Q&% Oééneénﬁmge mﬁﬁﬂmy;m and
dramatically reduces pati ew England J. Med. (1999), 341: 709-719; Pitt or

ent mortality &Itt e%
al., New EngfaRe > \ec" (60 meas 1308 F52T5 B ETre e AR RIS iy B @R mportant
treatmedit stﬁaw@y)fdmmwfpmtmﬂtwmpéﬁeﬁﬁ?{mtamﬂne‘a‘inimveis@gmm Kaseynpditictifarly those

hypertensive patientsiatrikiostdds 3 gat-oigan Saumags: Mmﬂ@a&mye}meée@fpﬂaeng%ee@ncoding

the 11-beta MR LT A AR LR, HBan AN GOK G QAT PGB0

expressed in aldostérone-sénsitive 11 Such as'the ron

v
mucosa wherdTtdiebHisOerEMedEt aHasmisR Rty ?e%é@%“ﬁﬁfdf@&nﬁ‘i‘esl?ﬂﬁﬁ%%’éIW% RrdElsctive MR
from illicit oceiipatipatgicortisiot{ddwardsredisdase] 938pllariy aheet B pa8m:d8atindivid uils farth
mutatiqps |nt§r%ﬁ(§g—llég)3.d§,5§edeﬂ0|ent in this cortisol-inactivation activity and, as a result, present with a

syndrome of appasﬁnt mineralocorti d excess also re}fe red t SAME) characteri 8zed by

hypertension, hypokafeiit hREEod um igeflg?\t%n Ison 9%’)2)5’? FORBEA Y68 95

10200- 10209)mwwmeean%tmnh 138D, Anseradiy #@gtwat@rsemm@sype@%agm@ocomcoid
bioavailabiligisianephrhsgrRae gBeHAHIG R Ieakz ede2O0iN AR @rrsadiag: eRAInNa e xose

6- PhOSPhat?;Q?JEM@%H@E%z%@E 430 SRR SRAISONEISEHPRAR HOBAIRNR(GR Oyl which

activation of cortisone to cortiSol does ngt occur, resultin g in ad renocortlcotropln -mediated androgen

excess. CROPEHENTS B et irtriR i gitiebenihitShe ool iR dtssitel inactivation
(tetrahydrocantiigorreifvith towtio patssbnittortisdrome tefootitest (ranrsdtymiricudtisobs) (Wheateohdllenged
wiéh czjral f:ormﬁsms/@ﬁﬂ Bﬁiﬁﬂéﬁmmpiﬁ@bﬂaﬁmlIw;s&va?a'él%a@maoaﬁmse{eeaacemml?&saﬁhese
individuals it T iat xcess  (hirsut men regularit
hyperandro Ee%r?l?%mghr}\ﬁ&c%;gee%lsegrﬁb E}%J%% StICE ?)(\%{grsye s]% oi}%em %%;{(Da?a{)per t al. (2003)

Nat. Genet. fgﬂ‘“atgﬂ‘ﬁs‘@i‘l"ﬁ?écfﬁ?p@l‘f’&ﬁ%“&f"cr?é“fﬂfﬁi}& $i8%s mitEnhthe 8RS ﬁﬂf@ﬁ’é@rﬁéﬁﬂ”@%‘iﬁ‘rsmns is
evidengfronNhBPFagtitiratingi stuptienhokdre nebsiplsis idebiidrddihasaxissb pithe rexitasscatisteficient

secretion or @gHi@Re deficiency (CRD), in which activation of cortisone to cortisol does not occur, resulting in

adrenocorticotropin-mediated androgen excess. CRD patients excrete virtually all glucocorticoids as

cortisone metabolites  (tetrahydrocortisone) with low or absent cortisol metabolites

(tetrahydrocortisols). When challenged with oral cortisone, CRD patients exhibit abnormally low

25  plasma cortisol concentrations. These individuals present with ACTH-mediated androgen excess

(hirsutism, menstrual irregularity, hyperandrogenism), a phenotype resembling polycystic ovary
syndrome (PCOS) (Draper et al. (2003) Nat. Genet. 34: 434-439).

The importance of the HPA axis in controlling ghicocorticoid excursions is evident from the

fact that disruption of homeostasis in the HPA axis by either excess or deficient secretion or action

30 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

35  resembles that of Reaven’s metabolic syndrome (also known as Syndrome X or insulin resistance

syadrome) the symptoms of which include visceral obesity, glucose intolerance, insulin resistance,

hypertension, type 2 diabetes and hyperlipidemia (Reaven (1993) Ann. Rev. Med. 44: 121-131).

3



30 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), 4a' 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 theragggpdevelop reversible

visceral fat obeg] )%.0 ?ﬁ"t‘}é"%%%ingly, the phenotype of Cushing's syndrome pé)t?érﬁ't] 3%031‘3?%5 resembles

that of Reavgn's metabolic syndrome (also known as Syndrome X or insulin resistance syndrome) the
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excess (Cushingspaxndpemenandtirdnstalplic. Ayt ams mith narmal dreulating alusagogicoids in

the lattgy, aih\éve las bgiéhse la]irgi[ig/bc)ek}e]é@-fusal fo generate %c ive, cortisol from inactive cortisone in a
tissue-specific manner, it has béen suggested that CERESI GHEUR SR sBKt B dteistisnolic
complicatiofEPHEmEG R sy frerrrsstacids iadnayenf TS theirbilibae PSS B see,
resulting in ‘Eushing'swlisedse bitheactineninizvnBu jplska- 2k afian{AR9 1) hancef 34 1Q:1213).

Indeed, 11(35&RLhasbearshawiRPsuRaauiaiedinadingss lissie,0f QBese fodents and humans
(Livingstone et a#).{%?p@(asgndo rlnol.o?é/ 131: 560-563; Rask et al. (2001) J. Clin. En’a‘ocrlnol. Metab.
aye

86: 1418-145 T BiNa<ay etal U0 3 P T EHadEpHmE:. KRS erasr eidhs smantipa (Buialske (2003) J.

al.
Clin. Eftiocfiri (d&thknneg 349d3189883). AntisiibaHiEtPhbat bermthiswiondn fszeermb frdinostudies in
mouse transgeiriofroggdelsdents and humans (Livingstone et al. (2000) Endocrinology 131: 560-563; Rask et
al. (2001) J. Clin. Endocrinol. Metab. 86: 1418-1421; Lindsay et al. (2003) J. Clin. Endocrinol.
Metab. 83: 2738-2744; Wake et al. (2003) I. Clin. Endocrinol. Metab. 88: 3983-3988),
Additional support for this notion has come from studies in mouse transgenic models.
25  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 11BHSD] in these
30 mice (2-3 fold) is very similar to that observed in human obesity (Rask et al. (2001) 1. Chn.
Endocrinol. Metab. 86: 1418-1421). This suggests that local 1 1BHSD1-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 11BHSD1 would lead to an increase
in insulin sensitivity and glucose tolerance due to a tissue-specific deficiency in active glucocorticoid
35  levels. This is, in fact, the case as shown in studies with 11PHSDI-deficient mice produced by
homologous recombination (Kotelevstev et al. (1997) Proc. Natl. Acad. Sci. 94: 14924-14929; Morton
et al. (2001) J. Biol. Chem. 276: 41293-41300; Morton et al. (2004) Diabetes 53: 931-938). These
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25 Adipose-specific overexpression of 11(3HSDI 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 CONEOLEBAE within the adipose depots. The increased actﬁ'/ﬂf/gﬁzﬂs(’gﬁ%%l in these 30
mice (2-3 fold) is very similar to that observedin human obesity (Rask et al. (2001) J. Clin. Endocrinol.
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hyperglycemia in genetically diabetic obese mice. Thus, 11BHSD] is a promising pharmaceutical
target for the treatment of the Metabolic Syndrome (Masuzaki, et al., (2003) Curr. Drug Targets

Immune Endocr. Metabol. Disord. 3; 255-62).

25 A Obesity and metabolic syndrome
As described above, multiple lines of evidence suggest that inhibition of 118HSDI1 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
30 by inhibition of intracellular cortisone to cortisol conversion should increase hepatic and/or peripheral
insulin sensitivity and potentially reduce visceral adiposity. As described above, 11BHSD1 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
profile. Additionally, these animals show resistance to high fat diet-induced obesity (Kotelevstev et
35 al (1997) Proc. Natl. Acad. Sci. 94: 14924-14929; Morton et al. (2001) J. Biol. Chem. 276: 41293-
41300; Morton et al. (2004) Diabetes 53: 931-938). Thus, inhibition of 11BHSDI is predicted to have



20 Furthermore, it was recently reported that selective inhibitors of 11fHSD1 can ameliorate severe
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2006/02059@5&@1%%%@26210lnmulﬁmlwben@ﬁqiﬁ*}eﬂectsﬁmtkmdiwmiadi@a&a; spdiet skeletal
muscle, parficularly r%%t%p LAlleyiation ok OMRAnanis) Urthe mahelsRyatiamgaRd/gr obesity.

B. Pancreatlc fL?nctlon ucocortlcmds are known to inhibit theglucose -stimulated secretion of insulin

from pehcrdAPEIRinkbiter Bimaas Ekrscstimularrohain iissq B Fl 4198552y b i voth
Cushing's syiidrdgde-s¢td 4ialidtic, Zndkeefafd ﬁﬁlglums@sﬁmma’téﬁ irevefieia ediRstiopnishenarkedly

reduced (Ogawa.etRhubhRd chhbrbombaveshoRe 484 ohd) idshfil-#silase MRNA and activity has been
reported in the pancreatic islet cells of ob/ob mice and inhibition of this activity with carbenoxolone, an

10 11(3HSD1 inhibitor, improves glucose-stimulated insulin release (Davani et al. (2000) J. Biol.
Chem. 2753484 £gniien o Hergenfnibition of 11(IHSDI is predicted to have beneficial effects on the
pancregs, includingiiiie ephaaceprntafigiucosestimuatddging i reldasdtiG:tQoghitidm drd dementia

15 Mild cognitiyed '&R%%%%Bkﬁaﬁ%&'ﬂ‘%&ﬁﬂﬁm qn@mmqu@a%%wpm%wlatgéagmthe

progression fotdementia, In both aged animals and h umaps, fnter individual dj fferenc {51 eneral

cognitive fuCREHR VB°HL AT e a8 T AR MR [Brg et EXpostire 1o gc1 S A

icoids (Lupien
et al. (1998)(NaisiNa o669 8) M60-FeyoRirth - @sr@@mﬂtléﬁ?@gﬂ%‘% PATIEP e stifireiHne in

chronic exposure to glucocorticoid excess in certain brain subregions has been proposed to coniribute
20 to the decline of cognitive function (McEwen and Sapolsky (1995) Curr. Opin. Neurobiol. 5: 205-
216). 11PHSD1 is abundant in the brain, and is expressed in multiple subregions including the
hippocampus, frontal cortex, and cerebellum (Sandeep et al. (2004) Proc. Natl, Acad. Sci. Early
Edition: 1-6). Treatment of primary hippocampal cells with the 118HSDI inhibitor carbenoxolone
protects the cells from glucocorticoid-mediated exacerbation of excitatory amino acid neurctoxicity
25  (Rajan et al. (1996) J. Neurosci. 16: 65-70). Additionally, 11BHSD]-deficient mice 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 11pHSD1 is
30  predicted to reduce exposure to ghicocorticoids in the brain and protect against deleterious

glucocorticoid effects on neuromal function, including cognitive impairment, dementia, and/or

depression.
D. Intra-ocular pressure
35 Glucocorticoids can be used topically and systemically for a wide range of conditions in

clinical ophthalmology. One particular complication with these treatment regimens is corticosteroid-

induced glaucoma. This pathology is characterized by a significant increase in intra-ocular pressure
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chronic exposure to glucocorticoid excess in certain brain subregions has been proposed to contribute
20 to the decline of cognitive function (McEwen and Sapolsky (1995) Carr. Opin. Neurobiol. 5: 205-
216). 11(3HSDL1 is abundant in the brain, and is expressed in multiple subregions including the
hippocampus, frontal cortex, and cerebellum (Sandeep et al. (2004) Proc. Natl. Acad. Sci. Early
Edition: 1-6). T"&AEPR&Bprimary hippocampal cells with the 11$3HSD1 iRATBRYIEAHEhoxolone
protects the cells from glucocorticoid-mediated exacerbation of excitatory amino acid neurotoxicity 25
(Rajan et al. {28961y it awsdseivanedosy ontiateitforral BOR LBHSD todeficibmtsmiciebrdopratacted from
gIucocorticowemmmm&mmmmhmfuﬁMlmmﬁf&ﬁ%ﬂ%ﬁgﬂﬁg Frf @l aha (2001)

Proc. Natl AgafSCla8i 477 dn Suo.andamizes, double:liaduplacehg roptiold, erossover

studies, admlnlstratlon of carbenoxolone improved ver % al me f‘éandeep et al.
(2004) ProcfgtEAt feouskithe s effhioiebiesl PR oRnibiibI ot has B bralizabiprEdRerdl to reduce
exposure to§losocertatoiddm fheciraipaindrplofést Against teletstiou Ragiuaogorntioois effegts on

neuronal funssignuingludinggoanitia /mRairmants damentia, mﬁ/%fgﬁlﬁr?&%&%@hﬁ@&{% ogpllar
pressure 35 glucor?ortdcogl:i& Canth%tﬂ?s%%e %pl%glly and s A)é]temlca %l%éf a wide ran e of conditions in
clinical ophtfiafmalo Rhesea el ﬁﬁgséﬁg iendbstitesteroid-

s 1ot10
ogy articularcom llcaﬁon Wit

induced gIaﬁ%ﬁ?bCGFﬁ%tﬁﬁfWo%ij’?ﬁseéW&#a&éhz%éPmesigﬁﬁcﬁh@mr@mnr(liﬁﬂraab@,hlafhpressure 6
WO 2006/026696:2 GEHIGAOG10PBEDL ifl BPYyd hdidenostadvancad aRddiieiadfeumOP can

lead lojgartig) W) imithlersnd upmualRindogsRuiRl piaduGeddby b elpfionsiip between

agueous huanour oductl n and dralnagq%e Aqueous humour production occurs in the non-pigmented

epithelial ceff® INPEP AR dresgs | H’F’i‘)stfé?tf“fﬁ%bé‘ell’fs/ of?h‘é‘*tf%tﬁ%ﬁ‘?a‘?fﬁ@w&m HPRSHSDI has
been localizé@wdipEEocedks Sl¢Siokewertidoih o8 ntiest adJith ahnioking be:B 6ria 1ff&628-4683; Rauz

et al. (2001 )navgshefOphtaalonl addsibachishd:d%@ai14r2042) and its function is likely relevant to the
amplification of glucocorticoid activity within these cells. This notion has been confirmed by the

observation that free cortisol concentration greatly exceeds that of cortisone in the aqueous humour
(14:1 ritio). Frhe fERRMEASPRignificance of 11G3HSDI in the eye has been evaluated using the inhibitor
carbenoxolone 10Adipmaithienrald itgers({Rausionades 20 sl et a@phtkialmoholéis hSei. i

2037-2042) o ABRESBVR ARV of @@rpﬁr@mm@m@@tmw ﬁ-g%mm&s@u&s&%%%@sp inhibition
of ISHSDI #th%%y%l Pé%d@fdlie @? eﬁcllgl)m]%!3 (}3@(#% ong |oniand |OP, producing
e e

beneficial effects in managemen aucoma-an rovcfsual 5@%3/?5@ nsion
is secreted in excess i aP2~11BHSD1 transgenic mice (Masuzaki et al. (2003) J. Clinical Imvest, 112:

20 83-90), can activate various sympathetic nervous system pathways, including 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 fo 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

25  elevated in aP2-11BHSDI1 transgenic mice, as are angiotensin I 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

30 suggests that hypertension may be caused or exacerbated by 11BHSD1 activity. Thus, inhibition of
11BHSD1 and reduction in adipose and/or hepatic glucocorticoid levels is predicted to have beneficial

effects on hypertension and hypertension-related cardiovascular disorders.

35 F Bone disease
Glucocorticoids can have adverse effects on skeletal tissues. Continued exposure to even

moderate glucocorticoid doses can result in osteoporosis (Cannalis (1996) J. Clin. Endocrinol. Metab.
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Adipocyte-derived hypertensive substances such as leptin and angiotensinogen have been proposed
to be involved in the pathogenesis of obesity-related hypertension (Matsuzawa or al. (1999) Ann. N.Y.
Acad. Sci. 892: 146-154; Wajchenberg (2000) Eudocr. Rev. 21: 697-738). Leptin, which is secreted in
excess in aP2- H nsgenic mice (Masuzaki et al. (2003) J. Clinic I 0 83-90), can
activate varlouvgé?mﬁgl%éwg?ac nervous system pathways, including those tr?atlﬂég% %&Eb?god pressure
(Matsuzawa et al. (1999) Ann. N.Y. Acad. Sci. 892: 146-154). Additionally, the renin- angiotensin
system (RAS) HA810E4R erbiRfiers e sk foafircteteripRamsoloyd ‘b?%%@m@f\ﬂfé‘lﬁé‘f"éte%wﬂQ?Q)
Hypertensiopf Bhe&p:2811ds Anbittdnsogeringvivithisproduced intthvbrsanehadipedertissue]iis the key
substrate foygeniblaRg diiMesTRAS ety alian. £ iRspaangielenRinessl eV sisatematedly25
elevated in aP2-IIP eI—hS 1tr§{1§%en|c [n e, as)?t[leea?% ?Ften5|tn Il Smd aHost rone (Ma uz kd et al.
(2003) J. Clinical Ifves S SRR LT e e SR 5oBd BiaLdttbbserved
in aP2-PHBDF tPandgeitdniied ﬂﬁééﬁﬁ@ﬁ’t mlmeeecwﬁeWWmWebe@ssMentawgmrml| receptor

antagonist ahglishesttois dypertention{Masezakidalabr@03)BeGhrieakinvess) Bl H3-90). This
data ilustratpsinaRPRIARGR Of 13RI GORRAIGRIy BaG vet{fwaa? RORSHESY e And ey, and 30

suggests that hypertensmn may be caused or exacerbated by 11(3HSD1 activity. Thus, inhibition of
11(3HSDI aXdPBATERBRAT a&’&l68?8“%‘8’/6’?‘1%‘6%3@&?&8&?#&9&0“1e‘(?é‘%‘?sf‘ﬁ%‘ﬂ 18Pt 5P beneficial

effects on hypardenskserrmesihypertension-related cardiovascular disorders. 35 F. Bone disease
Glucoggyticoids caﬁﬁﬁ\&eoedaerﬁeleﬁﬁetsfqnﬁmﬁteletimy@@mg%e@lo%@%%ﬁ@r%%nmOderate

glucocortico ult in osteo sis (Cann 1996).J. Clin. ndo rinol. Metab., 7 WO
2006/02059?@@2@5&5 %%iﬂ% ‘E‘ ﬂBBéfZCf% 9 St|’§1crea58]rd Ak Eﬁ fractures.. x]ti)erlments in
vitro confirntHBiEe|cterisaerekers Vot &W@@Bf"ﬂ% Qo?PBﬁ(ﬂﬁ“ﬁ‘Bﬁe Y& ottfifg6ets (grdo'kAown as
osteoclasts)2aewithgasé. forming cells (osteoblasts). 11PHSDI has been shown to be present in cultures
of human primary %{@@9 aﬁs&% n&gli ACElS BamRdwlHhnns Jikely A0 piaLasie 0slasts and
osteob sts {%%8; 3‘} 27: 375-381), and the 11I3HSD1 inhibitor carbenoxolone has
been s own tenuate the negatlve effects of glucocorticoids on bone nodule formation (Bellows et
al. (1998) Bone 23n1light eDdy piredmasabilibmieticptirgrasple ferprHidiRl o Hlserediseidedisdal
glucocorticoitksoeaeeniratiafnc Wihitasteobjasatsnsiog, ostespfastasyiodusingnbenefisialigfiests in various
forms of bong diseASE: m@é&igmg oeeeeqerosz;ﬁdéga?m@é@solwéﬁdg}p'bltﬂéﬁs%aﬂrl(ﬁhg&%&@re

currently be|ng developed treat or prevent 11(3HSD1-related diseases such as those déescribed

above. For SXEFPHECECRITRIn Ui R b asHY ?ﬁ%.ﬁﬁﬁ%ﬂ repGIEY inbGABT S0 A58 4 PN
2004/0%089812W@ 00 MO BB PASsiemdf/fi@se metabolic pathways, by modulating glucocorticoid signal

transduction at the level of 11BHSD1 are desirable.

Furthermore, because the MR binds to aldosterone (its natoral ligand) and cortisol with equal
affinities, compounds that are designed to interact with the active site of 11BHSD1 (which binds to
cortisong/cortisol) may also interact with the MR and act as antagonists. Because the MR is

25  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,

30 hypercholesterolenia, hypertriglyceridemia, as well as those associated with type 1 diabetes, type 2
diabetes, obesity, metabolic syndrome, and insulin resistance, and general aldosterone-related target-
organ damage.

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

35  and other needs.

SUMMARY OF THE INVENTION



2004/065351. Antagonists of 11(3HSD1 have been evaluated in human clinical trials (Kurukulasuriya,
et al., 15 (2003) Carr. Med. Chem. 10: 123-53). In light of the experimental data indicating a role for
11DHSDL1 in glucocorticoid-related disorders, metabolic syndrome, hypertension, obesity, insulin
resistance, hy%eé%%((:%%is%s hyperlipidemia, type 2 diabetes, androgen eXcess %&:%ism menstrual
irregularity, hyperandrogehism) and polycystic ovary syndrome (PCOS), e euﬁczg‘égénts aimed at
20 augmentation or suppression of these metabolic pathways, by modulating glucoeorticoid signal
transduction at theﬂ%FWﬁ‘i(W%@%ggﬁ'aﬂﬁ%.C?‘Hﬁ’ﬂﬁ‘é%‘rf&%irﬁé@éﬁse the MR binds to
aldosterone (its natural ligand) and cortisol with eq?J%IRéfﬁﬁities, compounds that are designed to
interact with the active site of 11(S3HSD1 (Whicthgl cortisone/cortisol) may also interact with the
MR and act as antagonists. Because thegyRi: i 88\in heart failure, hypertension, and related
pathologies including atherosclerosis, arteriosclergsis, domhasy artery disease, thrombosis, angina,
peripheral vascular disease, vascular wall dampage, and.strgke, MR antagonists are. desirable and
may also be useful in treating complex cardiovaBltil&’ réiEl, and inflammatory pathologies including
disorders of lipid metabolism including dyslipidemia or erlipoproteinaemia, diabetic dyslipidemia,
mixed dyslipidemia, 30 hypercholesterolemia, hypertﬁﬁlycer@emia, as well as those associated with
type | diabetes, type 2 diabetes, obesity, metabolidsyndrome, and insulin resistance, and general

aldosteronecelaiamhtaraginCiaRpAanantorAsamsencedehaicion thargdsa GRRIONING Regdfor new
and improv d drugs that target 11(3HSD1 and/or MR. The compounds, compositions and methods

describéd herein help meet this 35 and other needs. SUMMARY OF THE INVENTION 8 WO
2006/020598 PCTIbsreesinzspariuthes ppaientimparnddnifiovides, inter alia, compounds of Formula

Is: RO R8 R7 R6 R Ar-L-N R4 fl R10 2 R11 Rl NR:{SRQY-EQ
9

o R

il 5
Ar—S—N R )

o R*/ 4

10
RIg11 g1 NR2

R¥ 7O
I
or pharmaceutically acceptable salts or prodrugs thereof, wherein constituent members are defined
10 herein,
The present invention further provides compositions comprising compounds of the invention
and a pharmaceutically acceptable carrier.
The present invention further provides methods of modulating 11pHSD1 or MR by contacting
11BHSDI or MR with a compound of the invention.
15 The present invention further provides methods of inhibiting 11pHSD1 or MR by contacting
11BHSD! or MR with a2 compound of the invention.
The present invention further provides methods of inhibiting the conversion of cortisone to
cortisol in a cell by contacting the cell with a compound of the invention.
The present invention further provides methods of inhibiting the production of cortisol in a
20 cell by contacting the cell with a compound of the invention.
The present invention further provides methods of treating diseases assocated with activity or
expression of 11HDS]1 or MRE.
The present inventioﬁ further provides a compound of the invention for use in therapy.
The present invention further provides a compound of the invention for use in the preparation

25  of a medicament for use in therapy.



la or pharmaceutically acceptable salts or prodrugs thereof, wherein constituent members are defined
5 herein. The present invention further provides compounds of Formulal: R9 R6 R7 R6 O n R5
Ar-S-N 4 O R 9 R10Rtt Rt 2 R3 O or pharmaceutically acceptable salts or prodrugs thereof, wherein

constituent me‘mp%‘? e efined 10 herein. The present invention further rovgdes compositions
. 6/6205 : : . Ts2005/5282

comprising compounds of the invention and a pharmaceutically acceptable carrier. E)resent

invention further provides methods of modulating 11(3HSD1 or MR by contacting 1 | (3HSDI or MR

with a compRERAIbEIh8IMRIRGHONS The present invention further provides methods of inhibiting

11QHSD1 or MR by Loniaetingntbh(@5\RI, andMBiwvitboaysamparehaiihe invention. The present

invention further provides methods of inhibiting thﬁg: ersion of cortisone to cortisol in a cell by

contacting the cell with a compound of the inveption. E%resent invention further provides methods
of inhibiting the production of cortisol in a 20 cell

agting the cell with a compound of the
invention. The present invention further ﬁ’fo"\"/'lHe— J

[QJ rdeating diseases assocated with activity
or expression of II(3HDSI or MR. The present iq] further provides a compound of the invention

for use in therapy. The present invention furth& Oﬁnov' enRéompound of the invention for use in the
preparation 25 of a medicament for use in therapy. 9 W@ 2006/020598 PCT/US2005/028201
DETAILED DESCRIPTION The present invention prgsadeStdpter alia, a compound of Formula la: 9R8
R7 s RR6

Ia
5  or pharmaceutically acceptable salt or prodrug thereof, wherein:
L is absent, S{(0)3, $(0), S, C(0), C(0)0, C(0)O-(Cy.3 alkylene), or C(O)NR™;
Ar is aryl or heteroaryl, each optionally substituted by 1, 2, 3, 4 or 5 -W-X-Y-Z;
Rlis Hor Crs alkyl;
R is H, C(O)ORY, S(O)R®, S(OINRRY, S{O)R¥, S(ORNR*RY, Cy.102lkyl, C;.o haloalkyl,
10 Cuyp alkenyl, Cy.o alkynyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkcyl or heterocycloalkylalkyl, wherein said Cy.iq alkyl, Cy.i haloalkyl, Gy alkenyl, Coo
alkynyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, hetercarylalkyl, cycloalkylalkyl or
heterocycloalkylalky! is optionally substituted by 1,2 or 3 R,
R? is H, C,alkyl, arylalkyl, heteroarylalkyl, cycloalkyl, cycloalkylalkyl, heterocycloalky! or
15  heterocycloalkylaikyl, each optionally substituted by 1,2 or 3 R
R} is H, Cpsalkyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, each optionally substituted
by 1,2 or 3 -W-X°-Y'-Z7;
or R? is NR*R™;
R*® and R® are each, independently, H, Cis alkyl, aryl, cycloalkyl, heteroaryl,
20  heterocycloalkyl, each optionally substituted by 1, 2 or 3 ~W’-X'-Y"-Z%;
or R* and R*® together with the N atom to which they are attached form a 4-14 membered
heterocycloalkyl group which is optionally substituted by 1, 2 or 3 -W’-X’-Y’-Z7;
RY, R°, RS, R, R®, R’, R and R! are ecach, independently, H, OC(O)R®, OC(OYOR”,
C(O)OR”, OC(OINRTRY, NR*RY, NRC(O)RY, NR°C(O)OR”, S(O)R”, S(ONR'R”, S(O)RY,
25 S(O)ZNR"’RW, SRY, C . ipalkyl, Cy.qohaloalkyl, Cy.ipalkenyl, Ca.ipalkynyl, aryl, cycloalkyl, heteroaryl,
heterocycloalkyi, arylalkyl, heteroarylalkyl, eycloalkylalkyl or heterocycloalkylalkyl, wherein said C;.
10 alkyl, Cuio haloalkyl, Caio alkenyl, Cyio alkynyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl,
arylalkyl, heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalkyl is optionally substituted by 1, 2 or
3 RM:
30 or R! and R* together with the carbon and nitrogen atoms to which they are attached form a

3.14 membered heterocycloalkyl group which is optionally substituted by 1,2 or 3 R

10



Ar-L-N iRR4 9 RtRtt Rt R3 O la 5 or pharmaceutically acceptable salt or prodrug thereof, wherein: L
is absent, S(0)2, S(O), S, C(0O), C(0)0, C(0)0-(C7-3 alkylene), or C(O)NRL; Ar is aryl or heteroaryl,
each optionally substituted by 1, 2, 3, 4 or 5 -W-X-Y-Z; RL is H or C1.6 alkyl; R7 is H, C(O)OR™,
S(O)Ra’, S(O)@R;{I}?g; 2Ség() 2Ra’, S(0)2NR'Rd', Cl.loalkyl, C7_iohaloalkyl, 10 C2.1§o alkenyl, C2.10
alkynyl, aryl, cyéfoaﬂqﬂ,“ne eroaryl, heterocycloalkyl, arylalkyl, heteroaryla}:’lg/'ﬂf Uéf/%%%m]alkyl or
heterocycloalkylalkyl, wherein said C1.10 alkyl, C1.10 haloalkyl, C2-10 alkenyl, C2-10 alkynyl, aryl,
cycloalkyl, heteroanyR'heddtoogefoalicth hrydedyl, Hemsioaridiidey eyiatiyiing/srintervening -

heterocyclogiiddalkioisrp plignallyssulistirserkybdyc B ok drobf wR R tisspiodatiyaliotiaedlagkay 2
heteroarylalkry§, ycloalkyl, cycloalkylalkyl, heterocycloalkyl or 15 heterocycloalkylalkyl, each optionally
substituted By , 2or 3 R14: R3 is H, C1.6 alkyl, aryl, cycloalkyl, heteroaryl, heteroc cIoaIk}yI, each

optionally substitufs&® BYR sogiker jibyhepahor g miroscpaorpe 3p sh i Altagnsddgrm 2
indeperidentlymeniEdd Bteydemiyhlicy ctoatkybidhetemianglly 204tiaterdoytidalid/R bach optionally
Substri]tUéEfd by 1, 2094518@\4\/;';%&;%&%;‘@&@%%% Eﬁ%taq%nﬁmgﬁ&m&g%@%@mﬁ% mi@ﬁbcrl&%@ﬁéiﬁrze X
el e R Ll ey 1 2o
C(O)ORb, OC(O)MFR“M,RI"\M@M,wiﬂzthewlymammm(@ﬁbtm?Scféaﬁ’?‘éfwmﬁqiﬁaefnée(@azRa , 25
S(0)2NR "'Rekc oREyIGr lertayt Gkl ghalpatkyl, iGRtoslke mbstBRd balkpryl3 &I, cycloalkyl, heteroaryl,
heterogycloalkyl, apviallyl dagiernarvialiorl suslalkvaliofior ﬂ@f%@%&@m@mxwﬁ%@egaid C7. 10
alkyl, C,.,0 haloalkyl, C2.10 alkenyl, C2.10 a&iynyl ar th cloi%thh he%{rﬂg QAL‘ hete_rocycloalkyl,
arylalkyl, het&tSalyiLtryrapRa R H &8@%% I%‘?&tllkyﬂs Dt na‘?ly substituted by 1, 2 or 3
R14; 30 or Rl and RZR{bgeth rightitre wislr3bm carkbmitronein attiphsthevvmcritanksy dpemattached form a
3-14 membegiashheterpumionikib oy iMricispptinhalypsobsituiatdbpds2 or & R4 10 WO
2006/020598 PCT(/}}_J%Z&QQ&)%%%%} with the carbon atom to which they are atfached form a 3-7 membered
15  fused cycloalky! group or 3-7 membered fused heterocycloalkyl group which is optionally substituted
by 1,2 0r3RY,

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 1,2 0r 3 R¥,;

20 R is halo, €, alkyl, C;.. 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, NRRY, NR°C(O)RY,
NR®C(O)OR®, S(O)RY, S(OYNR*RY, S(O),R”, or S(O):,NR°R?;

W, W’ and W’ are each, independently, absent, C,¢ alkylenyl, Cy¢ alkenylenyl, Cys
alkynylenyl, O, S, NR®, CO, COO, CONR’, SO, 80,, SONR’, or NR°CONR', wherein said Ci

25  alkylenyl, Cpsalkenylenyl, C.s alkynylenyl are each optionally substituted by 1, 2 or 3 halo, OH, Gy
alkoxy, Cy.4 haloalkoxy, amino, Cy.4 alkylamino or Cyg dialkylamino;

X, X’ and X'’ are each, independently, absent, Cis alkylenyl, C,s alkenylenyl, Cy¢
alkynylenyl, aryl, cycloalkyl, heteroaryl or heterocycloalkyl, wherein said Cis alkylenyl, Cye
alkenylenyl, Cy¢ alkynylenyl, cycloalkyl, beteroaryl or heterocycloalkyl is optionally substituted by

30  one or more halo, CN, NO,;, OH, Ci4 alkoxy, Ci4 haloalkoxy, amino, Ci4 alkylamino or Cyg
dialkylaming; :

Y, Y’ and Y are each, independently, absent, Cs alkylenyl, Cys alkenylenyl, Ci,
alkynylenyl, O, S, NR®, CO, COO, CONR’, 8O, 80,, SONR®, or NR’CONRY, wherein said Cp¢
alkylenyl, Ca.alkenylenyl, C,. alkynylenyl are each optionally substituted by 1, 2 or 3 halo, OH, Cy4

35  alkoxy, Ci.4haloalkoxy, amino, C\.4 alkylamino or Cyg dialkylamina,

Z, 2’ and Z** are each, independently, H, halo, CN, NO,, OH, C;.4alkoxy, C;.4 haloalkoxy,
amino, Cy4 alkylamino or Cpg dialkylamino, C¢ alkyl, Cu alkenyl, Co alkynyl, aryl, cycloalkyl,

11



or R" and R3 together with the carbon atoms to which they are attached and the intervening - NR2CO-
moiety form a 4-14 membered heterocycloalkyl group which is optionally substituted by 1, 2 or 3 R74;
or R2 and R3 together with the carbon and nitrogen atoms to which they are attached form a 3- 5 14
membered heterocycloalkyl group which is optionally substituted by 1, 2 or 3 R14; or R and R5
together with tRECEABEA &tdmM to which they are attached form a 3-14 merhb&FEFE/8Hky! or
heterocycloalkyl group which is optionally substituted by 1, 2 or 3 R14; or R6 and R' together with the
carbon atorhetervwhiclrtheyrenelattadhetisfeormmsad3Cl4 atipimbereeroycloalkidyarhatdrorsietdiatky| group
WE?CE if] 09&&%@4%@%@%&%@@1@%@1‘1 2 nyﬁén@%uma%ﬁl&alnd lﬁ% wtbfmllﬁhm the sesercaiom to
which they are attached form a 3- embered ¢ or.hetero is
optionally sﬁ[l)(gﬁ}’étgd“b%ff?@%rag RI%? %arrﬂ;ii e%ﬁ%@%%@fﬁg?aﬁv%{% t %§3fo’?n%%$ﬁ’ %R\?v i¢h they are

attached folfOINRTY, nkémBRTe PE(RIBAIKYCEP ARG oy BIdak IR B vhitE KBt naM P Ribstituted by
1, 2 or 3 R1&oonR4andRE tegetherMh the carbon atom to which they are attached form a 3-7

membered 15 fusgg cycloalkylearoyn, op 3-¢.memperesiused heieroaycioalkyl graupwhictis
optionally substitute 20r3R14; or R6 and R8 together wijth the car 0 whigh.they are

d byl t n atom 1
attached foﬁW?%@“ﬁ?é%i B‘éf&‘?ﬁ“‘fﬁ%‘éﬂeﬁ%ﬂﬁ%{ﬁ%}f"ﬁ%ﬂ 8?@331#?45%%%@(? %ﬁ’sgc? ﬁ’é%e?\g(gjc oalkyl group
which is optiGhdlly substituted by 1,20r3R14; 20 R14 is halo, C1.4 alkyl, C14 haloalkyl, aryl,
cycloalkyl, heteroagykfigtarecyeioalkylz e QWiaSiNios (QRRICLHNIG-RAmG(RIOR',

OC(O)R", ocﬁi%%k}w'?q NR R, NR Céco R é g ' INRRdi-S(Q)2R", or
S(0)2NR: R S0 W e et gé?ﬁﬁ%%ﬁ?ﬁg bcg %}%ﬁgl%%%g%@c%% j;%gnyglgnyl, C26
alkynylenyl,¥0,8.’NR", CO, COO, CONR’, SO, SO2, SONRC, or NR'CONR, wherein said C1.6 25
alkylenyl, C2.6 alkehstenyly G2Y6Zalkythyd énmyltgre each optionally substituted by 1, 2 or 3 halo, OH, C,4
alkoxy, C14 haloalkgxy; aming: &lz4;alkylamingor C2.8 dialkylamino; X, X' and X" are each,

independently, absent, C14 alkylenyl,,C2.6 alkenylenyl, C2.6 alkynylenyl, aryl, cycloalkyl, heteroaryl
or heterocycloalkyﬁ%v?/ﬁ‘enré% s"lgd"eg,'fg a]io?léeﬁ&a& ‘6 alker(glenyl, C2.6 alkynylenyl, cycloalkyl,
heterodfyl or heter®cgedodliee irdptrsisatiiatbstiuted B30 onkBriabrea AN NS BN, C14

alkoxy, C1.4hplelseiy), aetinaryCdhatityasmiyHr@adn sl ilamtipio CYs Ml@ﬁleC@rémadh,
nndependenﬁéo%@qudtﬁgg -@a&%mgpyétem SRRV Mbaficd G RIYRMIBRY, RtSodioallsi2ufiOO,

CONRr, SO, S0Z , or NR CQNR; Whergzl 0said g}f .6 glk le f C%.G ai!a rf)ilmetg%l CE'2.6&
alkynylenyl &r@@&‘?ﬁﬁ%ﬁ%‘?ﬂw g’ﬂ%&t%&%‘ﬁol, ?FOF@”HJ Oy @}g » Ay’ arylaliylh ary
heteroarylalkyl, cycloalkyl or heterocycloalkyl;

20 R® and R are each, independently, H, Cy¢ alkyl, Cy¢ haloalkyl, Cy.s alkenyl, Cy¢ alkynyl,
aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylatkyl or
heterocycloalkylalkyl, wherein said C, alkyl, Cys haloalkyl, Cis alkenyl, Cy¢ atkynyl, aryl,
cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylaikyl or
heterocycloatkylalkyl is optionally substituted with H, OH, amino, halo, Cy alkyl, C;.¢ haloalkyl, Cy

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

R® and R? are each, independently, H, Cyo alkyl, Cy.s haloalkyl, Cos alkenyl, Cy alkynyl,
aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, wherein said Ciyo alkyl, Cis haloalkyl, Cy alkenyl, Cis alkynyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or

30 heterocycloalkylalky! is optionally substituted with H, OH, amino, halo, Crsalkyl, Cy.¢haloalicyl, 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;

RY and RY are each, independently, H, Cys alkyl, C1. haloalkyl, Cys alkenyl, Ca. alkynyl,

35  aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, wherein said Ciyo alkyl, Cie haloalkyl, Cy4 alkenyl, Cy4 alkynyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
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35 alkoxy, C14 haloalkoxy, amino, C,.4 alkylamino or C2.g dialkylamino; Z, Z' and Z" are each,
independently, H, halo, CN, NO2, OR C1.4 alkoxy, CIA haloalkoxy, amino, Cl4 alkylamino or C2.8
dialkylamino, C,.6 alkyl, C2.6 alkenyl, C2-6 alkynyl, aryl, cycloalkyl, 11 WO 2006/020598

PCT/US2005/ 1 hetgroaryl or heterocycloalkyl, wherein said C-6 al va' l,C2_6
/e : _
alkynyl, aryl, c?iﬁ%%&yi, heteroaryl or heterocycloalkyl is optionally substilt%/ e%%gﬂl%} %g'r}lls halo, C1.6

alkyl, C2.6 alkenyl, C2.6 alkynyl, C1.4 haloalkyl, ar%/:l cycloalkyl, heteroar}/l, heterocycloalkyl, CN,
NO2, OR, SRS R R O Tt SRR RASRHE Oy,
NRC(O)ORaz8{®y)Rizy! 5uSkB)N Retero SO @R byrplr B(D yaN &Ry hwhbeinchnloalhd X - Y-Z attached to the

same atom optiong|y:forna a BrdAmEMBEIRON GYSHPRIkvik-rRyldmerharedheterocyslealiyl group
optionally sunlggng‘ilgutg thrg'd 21 (9&513]-W';—>_<"- Y"-Z", wherein two -W'-X'-Y'-Z' attached to the same atom
optionally form 85 4 membered gﬂ’) Bycloalkyl or 3-14 membered heterocycloalkyl group optionally
substitued by 1, 2read Wraskcey.imicqiriain Ah/Ocyabesb iR - otbresh Cor BHwL is other
than H; wherein erobryl "-AicicbiherdhancitichicRa antika diaweacixlindepseidahilyikid, 61.6 alkyl,

C1.6 haloalkyl. ¢2.6 2} 1 Canbealkynyl,caryl clgallrxglgggﬁrqg(}/lagg tegocysioalkylWherein said
C1.6 alkyl, Cl-grh%ﬁzlfﬁ%z’ﬁ alkenyl, széya?llf})% E@/I, cycloalky], heet%:'}ﬁrloar2 ] %ﬁ{a{%%rorgg’/cloalkyl;

ynyl

heterocycIongﬁ%ter&é?@?d@lkylaﬁﬁﬂﬂ?%ﬂ@ﬁalI)ﬁ?& ute RSB, &40 c1’6 alkyl,
C1.6 haloallgtemeytieatidddhol ineptiroally kuliviteed adidik @ He pelised kyloo Chedlyb éyelsdthldy120-Rb and Rb'
ﬂre eaqb,linfﬁpﬁm,%ﬂyﬁdsfm@hi&auﬁmie@mlﬂan@n,c%@@#@my{em@kymyl, aryl, cycloalkyl,

eteroaryl, heterocycleallyl,.arylalkyl, heteroarylalkyl, cycl I yeloalkylalkyl, wherein
said CI-6 alkyl, Cl%cézf‘é’élﬁylfx%%% é’ﬂ?%%ﬁ,ﬁé%%"iiﬁﬁ?ﬁ% %%%hﬁg?ﬁgﬁ%ﬁggr‘géﬁ%%e%tlgocycloalkyI,
arylalkyl, het’é"r’@é"r&ﬂ‘éﬂ?ﬁ{%ﬁ@%&%@@g heterocycloalkylalkyl is optionally substituted with H, OH,
amino, halo, C14 ajkyl, &£2.6haloalkyl, C1.6 25 haloalkyl, aryl, arylallcyl, heteroaryl, heteroarylalkyl,

cycloalkyl or hetergeyglnalio:, BraRd REALE AR RAERERIRRIY, Hheirk1Q ol afed &, halgalkyl, C2-6
alkenyl 2.6u éé%n J,b a[ 6 gteroaryl, cycloalkyl, h_eterocycloalkyl, arylalkyl, heteroarylalkyl,
cycloalk |a||€y?or Fﬁ{até’ro}c/y‘a oalkylalkyl, wherein said C1-lo_alkyl, C1.6 haloalkyl, C2.6 alkenyl, C2.6
alkynyl, aryl,” hetefaagrecyahsdingninearbendydtosinant & Rk, retatoladicys etherokeypiyl or
substituted by NR“RY.
In some embodiments, when L is S(O); and Ar is 4-methylphenyl, then R? is other than
piperazin-1-yl which is 4-substituted by aryl.
20 In some embodiments, when L is 8(0), and g is 2, then Ar is other than aryl optionally
substituted by 1, 2, 3,4 or 5 -W-X-Y-Z.
In some embodiments, when L is C(O)NH and Ar is phenyl substituted by COOH, then R’ is
other than heteroaryl substitted by 2 -W’-X°-Y*-Z’, or ethyl substituted by 2 -W*-X"-Y’-Z".
In some embodiments, when L is C(O), C{O)O, or C{O)Y0-(C,.; alkylene) then R’ is other than
25 substituted or unsubstituted piperidin-3-yl.
In some embodiments, when L is C(0), C(O)O, or C(0)0-(C,.; alkylene) then R® is other than
substituted or unsubstituted piperidinyl.
In some embodiments, R® is other than piperidin-3-yl which iz N-substituted by one
~C{0)~(Cy4 alkyl) or one ~C{O)YO(Cy.; alkyl).
30 In some embodiments, R? is other than N-substituted piperidin-3-yl,
Int some embodiments, R® is other than N-substituted pyrrolidin-3-yl.
In some embodiments, R? is other than substituted piperidin-3-yl.
In some embodiments, R is other than substituted pyrrolidin-3-yl.
In some embodiments, R’ is other than substituted piperidinyl.
35 In some embodiments, R is other than substituted pyrrolidinyl.
In some embodiments, R is other than substituted 6-membered heterocycloalkyl.
In some embodiments, L is absent, $(O),, C(O)NRF, or C(OYO-(Cy.3 alkylene).
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30 heterocycloalkylalkyl is optionally substituted with H, OH, amino, halo, C1.6alkyl, C1.6haloalkyl,
C1.6 haloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl or heterocycloalkyl; or R and Rd
together with the N atom to which they are attached form a 4-, 5-, 6- or 7- membered heterocycloalkyl
group; R and R ch, independently, H, C1-lo alkyl, C1.6 haloalkyl, %%( é .6 alkynyl,
35 aryl, hetero%%@%%%ﬁiyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, ng%ﬁ%a %ﬁﬁ’%
heterocycloalkylalkyl, wherein said C1.1o alkyl, C1.6 haloalkyl, C2.6 alkenyl, C2.6 alkynyl, aryl,
heteroaryl, cycloal I‘,"%t"é?B%WB‘ﬁfk{rlfSﬂ?ﬁg( {Prete FSEXTBIkyI, cycloalkylalkyl or 12 WO
2006/020598 PCTIU®2605/028261s, hatebouyoiddRylalky! is optionally substituted with H, OH, amino,
halo, C1.6 alkyl, Ca-&halealkyintls, 6 ialoplkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl
or heterocycloalkylﬁ]osg nl?éear{% f%tggeﬁr}gg witp the N atom to which they are attached form a 4-, 5-, 6-
or 7- membered heterocycloalk y? group; %573 “and Rf are each, independently, H, Cylo alkyl, C1_6
haloalkyl, C2-6 alkBriymeebedifeal - a{Beteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cytcatytatkptinrehetetocyeinalkylallcyl, wherein said C1.10 alkyl, C14 haloalkyl, C2.6
alkenyl, C2.6 alkynyl atybmb&igiaatyl, s¥soriisyl, heterocycloalkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl or heterocycloalkylallcyl i tionally substituted with H, OH, amino, halo, C1.6alkyl,
C1.6haloalkyl, C1.8 Sfﬁ’%%?&ﬁﬁ‘%?%/ngsr’y?ﬁ *%\‘fﬁjwﬁaﬁg)(lgﬂsg% /1, heteroarylalkyl, cycloalkyl or -
heterocycloalkyl; o¥RougrihRfdimgeEa &risttRPEN. atom to which they are attached form a 4-, 5-, 6- or
7- membered hetenpsysloalkylgioup aregdsal B 2ol 89me embodiments, when L is absent and R2
is methyl, then R3 is other than. C2.3 alkyl 15 substituted by S(O)2R6. In some embodiments, when L
is absent and R3 is methyl, then R2 is othejf ethyl substituted by NReRd'. In some embodiments,
when L is S(0)2 and Ar is 4-methylphenyl, then RY is ofher than piperazin-1-yl which is 4-substituted
by aryl. 20 In some embodiments, when L is S(0)2 and\q is 2, then At is other than aryl optionally
substituted by 1, 2, 3, 4 or 5 -W-X-Y-Z. In some embodi ts, when L is C(O)NH and Ar is phenyl
substituted by COOH, then R3 is other than heteroaryl stituted by 2 -W'-X'-Y'-Z', or ethyl
substituted by 2 -W'-X'-Y'-Z'". In some embodiments, When Qs C(0), C(O)O, or C(0O)O-(C1.3 alkylene)
then R3 is other than Ha.

In some embodiments, the compound has Formmla ITa and Ar is phenyl, pyridyl, pyrimidinyl,
15 thiazolyl, each optionally substituted with I or 2 -W-X-Y-Z. '

In some embodiments, the compound has Formula [a Ar is phenyl, pyridyl, pyrimidinyl,
thiazolyl, each optionally substituted with 1 or 2 halo, nitro, cyano, amino, Cy4alkyl, C,4alkoxy, Cpy
haloalkyl, Ciag haloalkoxy, dialkylaminocarbonyl, dialkylaminocarbonylalkyloxy,
cycloalkylcarbonylamino, cycloalkylcarbonyl(alkyDamino, alkoxycarbonylamino, alkoxycarbonyl,

20 alkylsulfonyl, alkylsulfonylaming, eycloalkylalkylearbonylamino, aryl, heteroaryl, heterocycloalkyl,
arylalkyloxy, cycloalkyloxy, heterocycloalkyloxy, acylamino, acyl(alkyDamino, 1,2,3,6-
tetrahydropyridinyl substituted by alkoxycarbonyl, 2-oxopiperidinyl, or 2-oxopyrrolidinyl;

wherein said aryl, heteroaryi, heterocycloalkyl, and heterocycloalkyloxy, are each optionally
substituted by one or more halo, cyano, Cy. alkoxy, acyl, acylamino, alkylsulfonyl,

25  cycloalkylaminocarbonyl, alkoxycarbonyl, or aminocarbonyl.

In some embodiments, the compound has Formula Ta and R’ is cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, adamantyl, bicyclo[3.2.1]octanyl, norbornyl, 1,2,3.4-
tetrehydronaphthyl, azepan-7-on-yl, 8-aza-bicyclo[3.2.1]octany]l, indolyl, gquinolinyl, indol-3-
vhmethyl, or phenyl, each optionally substituted by 1 or 2 -W*-X’-Y*-2°,

30 In some embodiments, the compound has Formuia Ia and R® is cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, adamantyl, bicyclo{3.2.1]octanyl, norbornyl, 1,2,3,4-
tetrahydronaphthyl, azepan-7-on-yl, 8-aza-bicycle[3.2.1]octanyl, or phenyl, each optionally
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25 substituted or unsubstituted piperidin-3-yl. In some embodiments, when L is C(O), C(O)O, or
C(0O)O-(C1.3 alkylene) then R3 is other than substituted or unsubstituted piperidinyl. In some
embodiments, R3 is other than piperidin-3-yl which is N-substituted by one -C(O)-(C1.4 all(yl) or one
-C(O)O(C1.4 q,p?/ ome embodiments, R3 is other than N-substitu iperidin-3-yl. In some
embodiments, 3%’3‘%@%%?%% N-substituted pyrrolidin-3-yl. In some emb%é &%r?ﬁsqu éoig other than
substituted piperidin-3-yl. In some embodiments, R3 is other than substituted pyrrolidin-3-yl. In some
embodiment$PH8RA dihdr thanhalonStilteer Sipdridimaliosy ittt iainbotith ARt R IREHEEY than
substituted pyrolidiaidylnsdivieaemiydaiments, R3 is other than substituted 6-membered
heterocycloalkyl. g,sRme.GMAHBAGHS lnisRRSRMy Qi) NRln®aG(Q)QR-4€ 1, diglkylene). 13
WO 2006/020598 P[C'!'/ SZ{OOH@{OZ%Z%% Icﬁisome emgoﬁe%ﬁ Lis absentg,%(O)z,%r gO)NRL. In
some embodfieRIE ¥ SBEBRL SIS Th ASHE 2B odiments, L is S(0)2 In some embodiments, L
is absert. 5 In sofie@rapBaMienss isamyethadineemBbdiments, L is C(O)NRL. In some
embodiments, L is C(O)NH. In some embddiments ~A=-is C(O)O-(C7.3 alkylene). In some
embodiments, L is C(O)O-CH2. 10 In some [ , the compound has Formula Ha: Ar-N NH
R30 Ha. In some embodiments, the compaynd h ula lla and Ar is phenyl, pyridyl, pyrimidinyl,
15 thiazolyl, each optionally substituted with' 1 or 2 -W-XY-Z. In some embodiments, the compound
has Formula Ha Ar is phenyl, pyridyl, pyrimidinyl, thiazol Feach optionally substituted with 1 or 2
halo, nitro, cyano, amino, C14 alkyl, Ci_q alkoxy, C14 halgalkyl, C14 haloalkoxy,
dialkylaminocarbonyl, dialkylaminocarbonylalkyloxy, R3 0

HAED

In some embodiments, the compound has Formula IVa:

Ar\_o
ol
NH

10 R3 0
Wa,

In some embodiments, the compound has Formula Va:
Ar—NH

15 Va,
In some embodiments, when the compound has Formula Va. In some embodiments of
compounds of Formulat IV, when Ar is phenyl substituted by COOH, then R? is other than heteroaryl
substituted by 2 ~W’-X-Y’-Z’, or ethyl substituted by 2 -W>-X*-¥Y"-Z°,

20 In some embodiments, the compound has Formula I
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cycloalkylcarbonylamino, cycloalkylcarbonyl(alkyl)amino, alkoxycarbonylamino, alkoxycarbonyl, 20
alkylsulfonyl, alkylsulfonylamino, cycloalkylalkylcarbonylamino, aryl, heteroaryl, heterocycloalkyl,
arylalkyloxy, cycloalkyloxy, heterocycloalkyloxy, acylamino, acyl(alkyl)amino, 1,2,3,6-
tetrahydropyridinyl substituted by alkoxycarbonyl, 2-oxopiperidinyl, or 2-oxopyrrolidinyl; wherein said
aryl, heteroary?,/ é?%?fc?%?fé’ﬁoamyn and heterocycloalkyloxy, are each optioﬁﬁé’%ﬂ%ﬁ?ﬁfé‘d by one or
more halo, cyano, C1.4 alkoxy, acyl, acylamino, aIk;gIsuITfonyI, 25
cycloalkylaminocarbonyl,alkoxycarbonyl, or amingearbyngié In some embodiments, the compound has
Formula lla and R3 is cyclopropyl, cyclobutyl,ﬁ?c&c cg}ohexyl, cycloheptyl, adamantyl,

&

bicyclo[3.2.1]octanyl, norbornyl, 1,2,3,4- AetraBydtdnaph agepan-7-on-yl,
8-aza-bicyclo[3.2.1]octanyl, indolyl, quinolinylg'ﬁindo c3- A M or phenyl, each optionally substituted
by 1 or 2 -W'-X'-Y'-Z'. 30 In some embodiment®'th d has Formula lla and R3 is cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, Slarfant , bicyclo[3.2.1]octanyl, norbornyl, 1,2,3,4-
tetrahydronaphthyl, azepan-7-on-yl, 8-aza-bicyclo[3.2 L] [, or phenyl, each optionally 14 WO
2006/020598 PCTIUS2005/028201 substituted by 1 5 2 hal , OH, CIA alkyl, C1.4 alkoxy,
hydroxylalkyl, aryl, aryloxy, heteroaryl, heteroarylalkyl, or alkylcarbonyloxy; wherein said aryl,
heteroaryl, hettroastalicyllys:appiatialiyisithsittietidst, aha -4 alkyl or heterocycloalkyl optionally

substituted by alkoxygariQn¥ke By P ARG SENHMBMI RS LOMROMNAhag Ropmula llla: N O NH
R3--~O_Hla. In so e %m¢38$lém§nt§? the corrf\%guqd has Formula Wa, Ar \-O O>--N NH 10 R3'-~O
IVa. In Some embduifientsoAns ¢d Q%Ur%aﬁa ForHutaiyaS(ORNRRY, Cualkyl, Cruo haloalkyl,
Caoalkenyl, Cy.pp alkynyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl,
cycloatkylalkyl or heterocycloalkylaikyl, wherein said Cy.;p alkyl, Cy.iphaloalkyl, Cyppalkenyl, Co o
alkynyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substituted by 1, 2 or 3 R™;

10 R?is H, C,5 2lkyl, arylalkyl, heteroarylalkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl or
heterocycloalkylalkyl, each optionally substituted by 1, 2 or 3 R*,

R?is H, Crsalkyl, aryl, cycloalkyl or heteroaryl, each optionally substituted by 1, 2 or 3 ~
WXY-Z
R, R, R% R7, RY, R, R" and R" are each, independently, FI, OC(O)RY, OC(O)YOR”,

15 C(O)OR”, OC(O)NR®RY, NR*RY, NR¥C(O)R®, NR“C(OYORY, S(O)R*, S(O)NRRY, S(O),R?,
S(O).NR°R?, SR, Cy.10alkyl, Cy.1o haloalkyl, oo alkenyl, Cy 5o alkynyl, aryl, cycloalkyl, heteroaryl,
heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalkyl, wherein said C;.

1 alkyl, Cy.yo haloalkyl, Coipalkenyl, Cyqpallkynyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl,
arylallkyl, heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalky! is optionally substituted by 1, 2 or

20 3RY

or R and R* together with the carbon and nitrogen atoms to which they are attached form a
3-14 membered heterocycloalkyl group which is optionally substituted by 1, 2 or 3 R,
or R' and R’ together with the carbon atoms to which they are attached and the intervening -
NRZCO- moiety form a 4-14 membered heterocycloalkyl group which is optionally substituted by 1, 2
25  or3R™
or R? and R? together with the carbon and nitrogen atoms to which they are attached form a 3-
14 membered heterocycloalkyl group which is optionally substituted by 1, 2 or 3 R';
or R* and R’ together with the carbon atom to which they are attached form a 3-14 membered
cycloalkyl or 3-14 membered heterocycloalkyl group which is optionally substituted by 1, 2 or 3 RY;
30 or R® and R” together with the carbon atom to which they are attached form a 3-14 membered

cycloalkyl or 3-14 membered heterocycloalkyl group which is optionally substituted by 1, 2 or 3 R':
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Ar-NH N OO- NH R3~0O 15v a. In some embodiments, when the compound has Formula Va. In
some embodiments of compounds of Formulat 1V, when Ar is phenyl substituted by COOH, then R3 is
other than heteroaryl substituted by 2 -W'-X'-Y'-Z', or ethyl substituted by 2 -W'-X'-Y'-Z'. 20 In some
embodiments, the compound has Formula I: 15 WO 2006/020598 PCTIUS2005/028201 O R9 R8 R7
R6 u Re Ar-SYRCLPERIR11 RN R 2 R3--~0O or pharmaceutically accePtafie? €5t gi2prodrug
thereof, wherein: Ar is aryl or heteroaryl, each optionally substituted by 1, 2, 3, 4 or 5 -W-X-Y-Z; 5 R'"is
H, C(O)ORD', S(OYRR (@ N ireref: SfoypRabos (o2 RMRE ey 2 atmwtfm halbhikgrhbeBE-lo
allcenyl, C2-tgcalktypivy anvi reydiaaliychetereakyl ghajeraayaoaioaaryisboidieteroasy R,

cycloalkylalkyl or hgierogyrloaliadaliyl whetsiiinalt s Laaltl, G isnaloaliyl Gatp alkeny!, Cato
alkynyl, aryl cIoaIk l, he}%eroaryl heteroc %cybhloalkyl arylalkyl, heteroarylalkyl cycloallrgllalkyl or

heterocyclo [f%?\ %C!s’a S IR S B RRbSE LY S ey Iorp 165 ey s RtionaHy. s BRed By
D

1&dky!,
heteroadylalRydr &¥cloalkyl, cycloalkylalkyl, heterocycloalkyl or heterocycloalkylalkyl, each optionally

sugstltuteg by 1, Z@rR?s &Mf Qg%t&m{ﬁlh@@%yﬁ @M'tﬁ&ﬁlg@ﬂféﬂ 1@5 Lkgatg@@%yxh eaeh-optigaally |
Scion AR oA B AR R R T SR ISR S oy
S(O)NR' Rd' 35‘((%)’2 5 ' S(O)2NR'Rd', SRb', Cl.ioalkyl, Ci.lohaloalkyl, cz 1oalkenyl C2.loalkynyl,
aryl, cycloalkyl, heterlbﬁmi}d R“rtegemynlba{kyhrm;/baikyi@ etaraepndad nydceyicleal ki dlkdntiered
heterogycloalledaleVa N er&ip 3319 frdinbered fused heterocycloalkyl group which is optionally substituted
by 1,20r3R",
R" is halo, Cy4 alkyl, C;4 haloalkyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, CN, NO,,
OR®, SR¥, C(O)RY, C{O)NRRY, C(O)OR*, OC(O)RY, OC(O)NRRY, NR“RY, NRYC(O)R?,
NRC(O)OR?, S(O)R”, S(OINRRY, S(O)RY, or S(O),NR°RY;
13 W, W’ and W’ are each, independently, absent, Cy.¢ alkylenyl, Cy.q alkenylenyl, C,4
allynylenyl, O, S, NR¢, CO, COO, CONRS, SO, S0O,, SONR®, or NR*CONR', wherein said C;4
alkylenyl, Cy.¢alkenylenyl, C,. s alkynylenyl are each optionally substituted by 1, 2 or 3 halo, OH, C;..
alkoxy, Cy.q haloalkoxy, amino, Cp.4 alkylamino or Cy.g dialtkylamino;
X, X and X*° are each, independently, absent, Cy_s alkylenyl, Cy alkenylenyl, Cag
20 alkynylenyl, aryl, cycloalkyl, heteroaryl or heterocycloalkyl, wherein said Cy.¢ alkylenyl, Cy ¢
alkenylenyl, C,.¢ alkynylenyl, cycloalkyl, heteroaryl or heterocycloalkyl is optionally substituted by
one or more halo, CN, NO,, OH, C,.4alkoxy, Cy.4 haloalkoxy, amino, C,.; alkylamino or Cyp g
dialkylamino;
Y, Y’ and Y’ are sach, independently, absent, Cy.salkylenyl, Cy s alkenylenyl, Cay
25  alkynylenyl, O, S, NR®, CO, COO, CONR®, 8O, SO,, SONR®, or NR*CONR', wherein said C,.¢
alkylenyl, C.¢alkenylenyl, C,.¢ alkynylenyl are each optionally substituted by 1, 2 or 3 halo, OH, Cy,4
atkoxy, C,.4 haloalkoxy, amino, C;4 alkylamino or Cyp diatkylamino;
Z, 2" and 277 are each, independently, H, halo, CN, NO,, OH, C,., alkoxy, Cishaloalkoxy,
amino, Cy4 alliylamino or Cyg dialkylamino, Cysalkyl, Cs.salkenyl, Co g alkynyl, aryl, cycloalkyl,
30 heteroaryl or heterocycloalkyl, wherein said C;.a alkyl, Co.s alkenyl, C, alkynyl, aryl, cycloalkyl,
heteroaryl or heterocycloalkyl is optionally substituted by 1, 2 or 3 halo, C,4 alkyl, Cs4 alkenyl, Cy.¢
alkynyl, Cy.4 haloalkyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, CN, NO,, OR?, SR?, C(O)R’,
COINRRE, C(O)OR?, OC(O)R?, OC(O)NR'RY, NR°RY, NR°C(O)R?, NR°C(O)OR®, S(O)R”,
S(OINRRY, S(O),R", or 8(0),NR°RY
35 wherein two ~W-X-Y-Z attached {0 the same atom optionally form a 3-14 membered
eycloalkyl or heterocycloalkyl group optionally substituted by 1,2 or 3 -W*-X*-¥Y.2";
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io alkyl, C1.lohaloalkyl, Calo alkenyl, C2-10 alkynyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl,
arylalkyl, heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalkyl is optionally substituted by 1, 2 or 20
3 R14; or R1 and R2 together with the carbon and nitrogen atoms to which they are attached form a

3-14 memberﬁqyg gﬁggoalkyl group which is optionally substituted by }, 2063, BdQr Rl and R3
together with the ca on atoms to which they are attached and the mtervenmg NR2CO- moiety form

a 4-14 membered heterocycloalkyl group which is optionally substituted by 1, 2 25 or 3 R14; or R2
and R3 together witA°TRE %ngn% % &%ﬁé&“&f&%ﬁ@ﬁﬁ%%@%&@%é‘hf?&?}#ﬁda 14

membered Ketedeycidetkyicyeaissherial pepainsibptidubd titutetidy 1W2 87 3YR44 ;0r R4 and R'
together with the carbem atem-toavhigh-tey atre attached form a 3-14 membered cycloalkyl or 3-14
membered heterogycloalkyl-group. thf‘h& {ﬁgglplnally substituted by 1, 2 or 3 R14; 30 or R'and R’
together with the carbon atom to whic are attached form a 3-14 membered cycloalkyl or 3-14
membered heteroWBQiRW group wick fgﬁl@bﬁéﬁgﬁy substituted by 1, 2 or 3 R14; 16 WO
2006/020598 PCTRYSZF0562820hdspdRSathd IR togleth €l withv shgIcarbalkeatd s, i lihigh they are

attached form;ﬁécicﬁ@ﬁm&%scjz &W@%&k&iﬁr%&%@?ﬁ@ﬁ helerecyGIRatk 8rouR.Wich is
optionally s Stl%]} 14 or and R' toget rbon’ atom t wh ch they are

1 E?y ; and R per with tqﬁg
attached foria. m cloalds esnaR & iﬁ%eor% erea1 oY g rEals
optionally stb3tienaly W%{W@‘?“Gﬁl@c@ﬂ @PWaﬁ?&P%@tﬁﬁﬁtﬁ‘eﬁ Wlﬁﬁlll‘blb %alrwaﬁaﬁfbdrhet@fwyﬂeh they are
attached fomaoamﬂmmbﬁbemms&deﬁy@mm&yl group or 3-7 membered fused heterocycloalkyl group

which is optlonallylgtépéﬁwgggea@g &1(%}%5%&?1? X a@(gp &%&gﬁ@p@mgﬁ&% q@rbaqg!, m to which

they are attached form a 3-7 membered 10 fused %C‘gﬁ?ﬁ? group or 5-7 mémbéred tused
=t ]'2

heterocycloKy PGPSR TR RGNS A AD: a&f‘%&’?‘tf’%‘fﬂ@ﬂ@(bﬂ“c 14 alkyl, C,4
haloalkyl, ahgtetyedeiylalptortrarin stiéferodiydldalkiplc@ky IND2kaRaC, S @)R™, C(O)NRR",

C(O)ow, QST{@)IEM,, t@&é@}ﬁ\l F(’e%daeﬁhlﬁat%ﬂ; Mﬁéﬂ@@&%@m«y&iﬁ&ﬁ&@ﬂ@i@l@(@ R, S(0) NR R|6' :
alkenyin. 2 B AR dred Rk SRR R A
wherein saifeay Ky} Iéﬁ%}? bl'ﬁt%fﬂ?éﬁy\’éﬁiﬂa@iné”aﬂﬁmiﬁ)ﬂr%’@%@%%naIIy substituted by 1, 2
or 3 halo, OR C1.&"atdd¥\arCehod, lrakepatidenty, #riho, AR Gilkianilyh OrCRBydliahedlming;

aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or

heterocycloalkylalkyl, wherein said Cy.y alkyl, Cy. haloalkyl, C, ¢ alkenyl, C,4 alkynyl, aryl,

20 heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylaikyl or
heterocycloalkylalkyl is optionally substituted with H, OH, amino, halo, C,.¢alkyl, C,.shaloalkyl, Cy4
haloalkyl, aryl, arylatkyl, heteroaryl, heteroarylaikyl, 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;

25 R® and R” are each, independently, H, Cy.1q alkyl, C, .4 haloalkyl, Cy¢ alkenyl, Cy.s alkynyl,
aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylaiky! or
heterocycloalkylalkyl, wherein said C,.y alkyl, Cis haloalkyl, Cy 4 alkenyl, Cys alkynyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, arylalky], heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substituted with ¥, OH, amino, halo, Cy¢alkyl, C.¢haloalkyl, Ci4

30  haloalkyl, aryl, arylalkyl, heteroaryl, hetercarylalkyl, cycloalkyl or heterocycloaikyl;

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

R® and Rf are each, independently, H, Cyyp alkyl, Cy.¢ haloalkyl, Cy.¢ alkenyl, C,4 alkynyl,
aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or

35  heterocycloalkylalkyl, wherein said C,.,g alkyl, Cy.4 haloalkyl, Cy.s alkenyl, Cy.¢ alkynyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, arvialkyl, heteroarylalkyl, cycloalkylalkyl or
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X, X" and X" are each, independently, absent, CI-6 alkylenyl, C2.6 alkenylenyl, C2.6 20 alkynylenyl,
aryl, cycloalkyl, heteroaryl or heterocycloalkyl, wherein said C1.6 alkylenyl, C2.6 alkenylenyl, C2.6
alkynylenyl, cycloalkyl, heteroaryl or heterocycloalkyl is optionally substituted by one or more halo,
CN, NO2, OR C,4 alkoxy, C14 haloalkoxy, amino, C1.4 alkylamino or C2.8 dialkylamino; Y, Y'and Y"
are each, indeﬁé%%lﬁgﬁ’ﬂf/,%%sent, Cl-6 alkylenyl, C2-6 alkenylenyl, C2.6 ZSPQWﬁ ?3?@3??(9,15, NR, CO,
COO, CONR’, SO, SO2, SONR", orNRWCONR; wherein said C,.6 alkylenyl, C2.6 alkenylenyl, C2.6
alkynyleny| didceszricsptisiays sobuwiited st dovik B. Riloaron, @loL1aldslyCa elhallohlikexy, amino,
C,4 alkylamingoalik 2:8 diaflafiantiaeiody ¥ hanaafy1dke eachaindepergeniisatiyihalo, CN, NO2, OH,
<14 aloxy, CL.4 BaloalkOsto i ufnd QUAMINR A feg Reialitdaraing. L1 Oaiy. C2.6 akenyl

C2,6 alkynyl, aryl, cg loalkyl, heteroary| or heterocycloalkyl, wherein said C,.6 alkyl, C2.6 alkenyl,

C2-6 alkynyl?lg\rn%/}i?rﬁy%%eéﬁéﬁk?? L 891 BFheterocycloalky! is optionally substituted by 1, 2 or 3 halo,

C.,.6 alkyl, C2.6 alkeind.o€2.6 alkynyl, C14 haloalkyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, CN,
NO2, ORa, SRa, C(O)RY, C(O)NR412d, C(O)ORa, OC(O)R', OC(O)NR'Rd, NR'Rd, NR'C(O)Rd,

NR C(0)ORa, SO)RY, SIQNRRE. SORRY oL ORNEBY, 35 uheroin tha Y-X-¥-2 altached to
the same atom optionally form a 3-14 me epea C csloaﬂ yf or%e‘[e?o’cycfoalkyl" grolp optionally
substituted by 1, 2 IGFSIQWHZWW-“ZB’ﬁﬁ%%%@)é?ﬁ@@@@@?ﬂb@m%?@%ml wherein two
-W'-X'-Y'-Z' attachdudl tortherdadirecaitovir dthonglly fapmhal 34l speeniibredcyataadkyl orihetarocycloalkyl -
group aptionalysgybstituted 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; herein -W"-X"-Y"-Z" |s,other than H; R' and Ra are each,
independently, H, C15 %ﬁﬁ?@vﬁglh%%élf({}fe@’é%%ﬁ&‘é% ,effﬁ.‘@’%?E?}Wyf,‘%gfw%?&if&@ﬁ Feteroaryl or
heterocycloalkyl, wiépginsgiefmessaidis theeyhansathily1Cach aitermly sastigiaidmil 2and helpcloalky!,
heteroaryl onfneterogyeioatikyl, Beierocyclordodidieteocyaleaticylatkyl imemtienallyisulstited with H,
OH, amino. lialgy bR allyly - Gpaa: il MBI Meifiaaivl 0 Palatear R, gyeloalkyl or

heteroe};geloallry; Rb and Rb' are each, independently, H, CI-6 alkyl, 6 haloalkyl, enyl, C2.6
alkynyl aryPSTers Ay hatspshoptionalls sos e by o grameays %&tér}@ﬁ?yﬁqkﬁlﬁéyéoalmw or
heterocycloalWEHaMRYA Cavrdinelin wais @ GrtitgdlLChidhiaind ky I01E 2:6umitecimit, G206, dlkymiyl).atyl,
cycloalkyl, hgtesgasynrrigspayclagikyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
In some embodiments, Ar is phenyl or naphihyl, each optionally substituted by 1, 2 or 3 halo,
nitro, cyano, Cq4 alkyl, Cy.q alkoxy, Cr.4 haloalkyl, C,.4 haloalkoxy, -O-aryl, -O-heteroaryl, NHC(O)-
20 (C;.4 alkyl), or SOQ“‘(C]..Q alkyl)
In some embodiments, Ar is phenyl or naphthyl, each optionally substitited by 1, 2 or 3 C,4
alkyl or aryloxy. ‘
In some embodiments, Ar is heteroaryl optionally substituted by 1,2, 3, 4 or 5§ -W-X-Y-Z.

In some embodiments, Ar is heteroaryl optionally substituted by 1,2 or 3 -Z.
25 In some embodiments, Ar is pyridyl, pyrimidinyl, thienyl, thiazolyl, quinolinyl, 2,1,3-
benzoxadiazolyl, isoquinolinyl or isoxazolyl, each optionally substituted by 1, 2, 3, 4 or 5 —-W-X-Y-
Z.
In some embodiments, Ar is pyridyl, thienyl, or isoxazolyl, each optionally substituted by 1,
2,3, 40r 5 -WX-Y-Z,
30 In some embodiments, Ar is pyridyl, quinolinyl, 2,1,3-benzoxadiazolyl, isoquinolinyl, thienyl
or isoxazolyl, each optionally substitited by 1, 2 0r 3 -Z.
In some embodiments, Ar is pyridyl, thieny! or isoxazolyl, each optionally substituted by 1, 2
or3 -Z
In some embodiments, Ar is pyridyl, quinolinyl, 2,1,3-benzoxadiazolyl, isoquinolinyl, thieny!
35  orjsoxazolyl, each optionally substituted by 1, 2 or 3 halo, Cy alkyl or aryloxy.

In some embodiments, q is 1.
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15 heterocycloalkylalkyl is optionally substituted with H, OH, amino, halo, C1.6 alkyl, CI-6 haloalkyl,
CIl.6 haloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl or heterocycloalkyl; R* and Rd are
each, independently, H, Cl-io alkyl, CI-6 haloalkyl, C2.6 alkenyl, C2.6 alkynyl, aryl, heteroaryl,
cycloalkyl, hetVt; ?{ aIk I arylalkyl, heteroarylalkyl, cycloalkylalkyl or heteroc cloalk IaIkyI wherein
said CI-10 alkyl, C IkyI C2.6 alkenyl, C2.6 alkynyl, aryl, 20 hetero&R’% 81’03?12‘?
heterocycloalkyl, arylalkyl heteroaryla l, cycloalkylalkyl or heterocycloalkylalkyl is optionally

substituted with H, [0S ApRs sV & kG 1isCp B HulsalkAn e 28 Katcdiiy| Carphleatindlicsl,
heteroaryl, Hetesrbaxyatido, O"S/lczleiaﬂtyl orchelenoayctyalntyt, alkbyamsbiythioge thiepwithniinaNoatom to

which they @5 Jouna b -mgmp r I 2.R.ahd Rd" are
each, mdepa%lS’n%l oo %IlyFCIQCg 1 ﬁgqgtllfé%ﬁ? C%%ﬁlﬁléy%{f fﬂ%arr? e%ggzry,
6

-1 haloalk
cycloalkyl, hefﬂ%cyc’?oa{"ﬁ%yfly rylalkyl, 81@{ g “EWT?SQWyIaIkyI ora}‘fél[@fé AR, wherein
said C1710 &hejpaEyieuhamilpDagng, alkéhyqyc@zc@séqk}ymwamyl hditerparybazyclosladylfonyl,

heterocycloatieylnlkyl, heteraany lallebasyCloatkdalionar, E&?I&EP%@@I&M@U‘Y&&%@%%@”V
substituted W&QMW%E‘ [mno M?gk?,q: X% all% ONNS hal]%kééetg ny 51309 h% a}lkbe%‘1 1}5% aaryl%lykyl

heteroaryl, hetero Egr/?alkyl cycloalky or hieter cyclfealk e N atom to
which they &F&E¥ATHe8 %W&%"@Jlstf&*’?"Rﬁ%?Hﬂfé}‘ d heterocycloalkyl group; R and Rr are each,

independently, H, @hdoialkyai€l.&HaloalkphlGR.6 bdteerayy), C%&aﬂcyayﬂkﬂryl hgittiegaty), cycloalkyl,
heterogycloakgnualorhele apnallavalaaballons helsrecyapaliald wiegsi said
Cl.1o alkyl, CI 6 alloall%érg: kenyl C2 6 alk heteroar cloal kyi heterocycloalkyl
arylalkyl, hefaro, Egaﬁ%ﬂ cye o?éllky A AR 6}/{%&3 g‘?’é@ﬁ%" Ff"é%‘}flT gy lfmino,
heterocycloéik%ﬁ?ﬁwl%‘Eﬁﬂb‘ﬁ’&m}’@u’bstltuted with H, OH, amino, halo, C1- 6a||ry1 C1.6haloalkyl, C1.6
haloalkyl, aryl, arylalkythehatenommgishetermanAakid, lﬁyglomkwgaﬁ heteranyeaaikyl, anyand Rf together
with the N afginAg G ?'ﬁéf&@ﬂé&peﬂ@&%ﬂ@ﬂa‘&[ﬁbad‘hkﬁm% &Qﬁﬁﬁ@?r 1*‘;3{7?4 il%)%y | group;
and 5 %slorgE In so mbo iments, Ar is ary] optional bstltuted b 4or5-W-X-Y-Z. In
some émbo %%‘FW SnalkF EissHtted kf?“’i/ oafdr 3 okt lgl‘i’r?ﬁ’@' S PAEHREY A is
phenyl or népﬁthgbl?ledléﬂ@pﬂbonallyhstﬂbemﬂ@wml 2, 3, hetyroByd@lylowy -z, Inmdmeashigbdiments,
Ar is phenylgypaptihyhofACH AN S URALEIKAch Y} 0y hiRyidifonyl, or arylsulfonyl;
wherein said aryl, arylalkyl, aryloxy, heteroaryl, heteroarylalkyl, heteroaryloxy, cycloaikyl,
cycloalkylalkyl, cycloalkyloxy, heterocycloalkylalkyl, heterocycloalkylalkyl, heterocycloalkyloxy, is
20 optionally substituted by 1 or 2 halo, OH, cyano, nitro, Cy4 alkyl, Cy. alkoxy, C,.4 haloalkyl, Cy.
haloalkoxy, amino, alkylamino, dialkylamino, hydroxyalkyl, or alkoxycarbonyl,
In some embodiments, -W?*’-X**-Y*’-Z"’ is halo, OH, cyano, nitro, Cy.4 alkyl, Cy.4 alkoxy, Cy4
haloalkyl, C,.4 haloalkoxy, amino, alkylamino, dialkylamino, hydroxylalkyl, aryl, arylalkyl, aryloxy,
heteroaryl,  hetercarylalkyl, heteroaryloxy, cycloatkyl, cycloalkylalkyl, cycloalkyloxy,
25  Theterocycloalkylalkyl, heterocycloalkylalkyl, heterocycloalkyloxy, aminocarbonyl,
alkylaminocarbonyl, dialkylaminocarbonyl, alkylcarbonyloxy, alkylsulfonyl, or arylsulfonyl;
In some embodiments, g is 1.
In some embodiments, R* is Cy. alkyl optionally substituted by 1, 2 or 3 —~W-X*-Y".Z".
In some embodiments, R? is Cy.¢ alkyl optionally substituted by 1 or 2 aryl.
30 In some embodiments, R is Cy.¢ alkyl.
In some embodiments, R® is aryl, cycloalkyl, heteroaryl or heterocycloalkyl, each optionally
substituted by 1, 2 or 3 -W-X°-Y*-Z".
In some embodiments, R? is aryl, cycloalkyl, or heteroaryl, each optionally substituted by 1, 2
or 3 -W»X".Y*.7Z
35 In some embodiments, R’ is Cy4 alkyl, aryl, cycloalkyl, heteroaryl or heterocycloalkyl, each
optionally substituted by 1, 2 or 3 halo, Ci4 alkyl, C,. haloalkyl, C,, alkoxy, phenyl, phenyl
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In some embodiments, Ar is phenyl or naphthyl, each optionally substituted by 1, 2 or 3 halo; nitro;
cyano; C1.4 alkyl; C14 haloalkyl; C14 alkoxy; C14 haloalkoxy; dialkylamino; dialkylaminocarbonyl;
alkylsulfonyl; cycloalkyloxy; heteroaryloxy; aryloxy; cycloalkyl; 15 heterocycloalkyl phenyl optionally
substituted by one or more halo, cyano, C14 alkyl, C14 alkoxy, or -N, HC Cl 4 alkyl); or pyridyl
optionally sub&?ﬁ%’ﬁ%ﬁ?ﬁe or more halo, cyano, C1.4 alkyl, C14 alkox [ﬁﬁ?& ?3{2(3614 alkyl). In

some embodiments, Ar is phenyl or naphthyl, each optionally substituted by 1, 2 or 3 halo, nitro,
cyano, C14 afkyitu@d . dyalkeiry, lspyicdal optkgy .Ca . hﬁl@éﬂ%@@yﬁle-al*@r}SMﬁ’étemWimHC?O)- 20
(C1.4 aIkyI),agnﬁﬁ&d%{}oaﬂwl)sumlm@mb@ﬂﬂ&eﬂts,,déﬂk&ﬁ phenyl or naphthyl, each optionally

substituted by 1, 2,01 3 C1..: 450 fgf@r.xloxyc AR Fe@magawﬁ% épam}@ts.r& Jeeeg;?n?"y

substituted byl 2,3,40r5 Y— .'In Sorhe embod iments, Ar is heteroary optionally substituted

by 1, 2 or 3 93 %?n%dﬁ#’@/bﬁﬂb&aﬁ?ﬁ‘&%scﬁ?i}?’ﬁy&yﬁa&ﬂm&w feRoth RIZBKA PETISThY1, 2,1,3-
benzoxadiapetidyisogespolitighar.isoxazolyl, each optionally substituted by 1, 2, 3, 4 or 5 -W-X-Y- Z. In

some embodiments, Ahis-RybigivleRian b 41 isoxarR a0k pRbeNa subalityled Dy l3 A3, 4 or 5
-W-X-Y-Z. 30.In.some embodiments, At is pyridyl, quinolinyl, 2,1,3-benzoxadiazolyl, isoquinolinyl,
thienyl or |soxazolyl each optionally substltuted by 1, 2 or 3 -Z. In some embodiments, Ar is pyridyl,

thienyl or isoxazolj#, &eh optrsimsssdbshtsusteisytl 2velpl, RYeRTROBNRIIRRFARIS At pyridyl,

quinolinyl, 2idraxheozopxadiarlvbrisaglinoitayadiiictyh 3hiataisoxdziiykdagah DptbARKSEbstituted by
1, 2 or g,halg, C14 alkyl or aryloxy. In some embodiments, g is 1. 19 WO 2006/020598

PCT/US200S/028201 In some embodgnent -W-X-Y- Fltro ano OH C14 alkyl, C14
haloalkyl, CM ha|&%ﬁ?&&f%?ﬁ%e“&1%a1%8&?‘8ﬁ%é¥r% E‘é{%%‘ﬁ’y i £°3ﬁ<%‘3€98%r%"oan§%

alkylsulfonykalinptjoesitl stiiteidyir drB ong eiid, Yadyl(alkyl)amino, alkylamino, dlalkylamlno,
dialkylaminosulfony ssialafiaainaeardanydirlitylasyinaeanberydpiaiosysisdiopgrsbanpiaieyl)amino, 5

cycloalkylcarb bon 1galk{j{) rgélp %I[§§;¥y§§i§)oi1yl(alkyl)amlno alkoxycarbonyl, alkylsulfonyl, arylsulfonyl,
aryl, cycloalﬁy‘i hetero ry11 terocyc’lqa yl aryloxy cloalkyloxy, heteroarylox

heteroé;?cloalkylox?il %’FW&IWVG%MH& logeptel, & ?F‘gﬁﬁg)d%ﬂ%?&mwgﬂggrﬁ ¥é3& éﬁiﬁmantyl

each optionally substituted by 1, 2 or 3 CN, OH, Cy. alkoxy, Cyalkyl, aryl, or aryl substituted by
halo.
Tn some embodiments, R? is cycloheptyl, cyclohexyl, cyclopentyl, cyclopropyl or adamantyl,
each optionally substituted by 1, 2 or 3 OH, C;alkoxy, Cr.salkyl, aryl, or aryl substituted by halo.
20 In some embodiments, R is adamanty! optionally substituted by OH.
In some embodiments, R® is phenyl or naphthyl, each optionally substituted by 1, 2 or 3 ~W’-
b GEN VAR
In some embodiments, R is phenyl or naphthyl, each optionally substituted by 1,2 or 3 -2,
In some embodimments, R* is phenyl or naphthyl, each optionally substituted by 1, 2 or 3 halo,
25  Cya alkyl, C.4 haloalkyl, C,.4 alkoxy, C;. haloalkoxy, C,; alkoxyalkyl, aryl, aryloxy, pyridyl, or
azepan-2-oi-yL
In some embodiments, R® is pheny! or naphthyl, each optionally substituted by 1, 2 or 3 halo,
Caalkyl, Cy4alkoxy, Cy.q haloalkyl, aryl or aryloxy.
In some embodiments, R? is heteroaryl or heterocycloalkyl, each optionally substituted by 1,2
30 or3-wW-XYLZ0
In some embodiments , R’ is piperidiny] optionally substituted by 1, 2 or 3 ~W*-X*-Y*-2Z’.
In some embodiments, R® is piperidinyl optionally substituted by 1, 2 or 3 ~Z".
In some embodiments, R? is piperidinyl optionally substituted by 1, 2 or 3 CO-(Cy.4 alkyD),
C{OYO(C.q alkyl), SO-(Cr.q alkyl), SOs-aryl or SO,-(aryl substituted by 1 or 2 halo or Cr4alkyl).
35 In some embodiments, R® is piperidinyl optionally substituted by 1, 2 or 3 SO,~(C,.; alkyl),
SO;,-aryl or SO;-(aryl substituted by 1 or 2 halo or C;4alkyD.
In some embodiments, R® is pyridyl optionally substituted by 1, 2 or 3 ~W’*-X’-Y’-Z".

21



alkoxycarbonyl, 2-oxopiperidinyl, or 2-oxopyrrolidinyl; wherein said aryl, cycloalkyl, heteroaryl,
heterocycloalkyl, arylalkyloxy, or 10 heterocycloalkyloxy are optionally substituted by 1 or more halo,
C14 alkyl, OH, C14 alkoxy, cycloalkylaminocarbonyl, alkoxycarbonyl, cyano, acyl, acylamino,
alkylsulfonyl, amino, alkylamino, dialkylamino, or aminocarbonyl. In some embodiments, -W'-X'-Y'-Z'
is halo, OH, c%ﬂ&f’%{%}%ﬁfm alkyl, C1.4 alkoxy, C14 haloalkyl, C1.4 halS&iKERF G alkylamino,
dialkylamino, hydroxylalkyl, aryl, arylalkyl, aryloxy, 15 heteroaryl, heteroarylalkyl, heteroaryloxy,
cycloallryl, cycloalltykalkyknsyslnadicyl BXys hetbiopyiclebiioplaiapkethbrdiGoydedikylalkyl,
heterocycloalkyloxy, saprRefaiaemyd, rRikyaminocarbonyl, dialkylaminocarbonyl, alkylcarbonyloxy,
alkylsulfonyl, or arylsulfonyl: wherein said ary}, arylalkyl, xy, heteroaryl, heteroarylglkyl
heteroaryloxy, cyc)(gafﬁi/’]? 8?3%@ Ylalkyl, clilc!fbaa 'Eyﬂ%,iﬁgﬁ)(%%ﬁoe’i?lgﬂ%kﬁoﬂ)e?glpgg:ﬁ%@fkylalkyI,
heterocyclo&Ngmesaroiénce 8. ergirraahipaompheintedr Homsrrh i cesty cexpmby srbssitited Wdigric1.4
alkoxy, £14haloatkyl; Z14 haloalkoxy, amino, alkylamino, dialkylamino, hydroxyalkyl, or
alkoxycarbonyl. In;gome embaments 1% 3, 1oy is 1240 Qfh 1Y 3R e b @l Kyl 51 4 alkoxy,
C14 haloalkyl, C1.4 haloalkoxy, amino, alkylamino, dialkylamino, hydroxylalkyl, agyl arIyIaIkyI, aryloxy,
heteroaryl, ﬁ%féwamm;%8%@%3%*9159{9?%%&5&9?%851@Fﬁﬁ%\ﬂ?&%%&ﬂk@yféw,dzEY )2 or
heterocyclodlilalkyl, heterocycloalkylalkyl, heterocycloalkyloxy, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbopyisakiaramtoxy, el sulfehwl, atandsulfasyk-irsome embodiments, g is 1. In
some elrzpbodimenta,sR' ésencffﬁlg% n%‘éﬁ%é' ﬂptg%ally substituted by 1, 2 or 3 -W'-X'-Y'-Z". In some
embodiments, R3 1s Clea y_optlo’n@ﬂy substituted by 1 or 2 aryl. 30 In some embodiments, R3 is
C1.6 alkyl. In som&é&ftssheinerREi& &yl cycloalkyl, heteroaryl or heterocycloalkyl, each optionally
substituted by 1, 2losche\AihbedMiedts the somenehhlrotlinmeiats; R3 is aryl, cycloalkyl, or heteroaryl, each
optionally substituted by 1, 2 or 3 -W'-X'-Y'-Z'¢35 In e embodiments, R3 is C1.4alkyl, aryl,
cycloalkyl, heteroaryl or heterocycloalkyl,'ﬁ.a.dg onallysubstituted by 1, 2 or 3 halo, C14 alkyl, C1.4
haloalkyl, C14 alkoxy, phenyl, phenyl 20 WO 2006¥020598 PCT/US2005/028201 substituted by halo,
phenyloxy, pyridyl, acyl, alkoxycarbonyl, alkylsulfonyl, arsulfonyl, or arylsulfonyl optionally
substituted by 1 or 2 halo or C14 alkyl. In some embodim f&, R3 is aryl, cycloalkyl, or heteroaryl,
each optionally substituted by 1, 2

R®” O

15
In some embodiments the compound has Formula II and Ar is phenyl, naphthyl, pyridyi,
thienyl, isoxazolyl, quinolinyl, isoquinolinyl, or 2,1,3-benzoxadiazolyl, each optionally substituted
with 1 or 2 halo, cyano, nifro, Cy4 alkyl, Cy4 haloalkyl, Cy4 alkoxy, Cy4 haloalkoxy, aryloxy,
heteroaryloxy, acylamino, alkylsulfonyl, or dialkylamino.

20 In some embodimenis the compound has Formnla I and R’ is Cy4 alkyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, adamantyl, phenyl, naphthyl, pyridyl, piperidinyl,
morpholino, S-oxo-thiomorphelino, S,S-dioxo-thiomorpholine, {hiomorpholino, or §-aza-
bicyclo[3.2.1]octanyl, each optionally substituted by 1 or 2 OH; Cy.salkyl; Cy.4 alkoxy; C,.4haloalkyl;
phenyl; phenyloxy; arylsulfonyl optionally subsustituted by 1 or 2 halo or Cy.4 alkyl; chlorophenyl;

25 alkylcarbonyl; alkoxycarbonyl; or alkylsulfouyl.

In some embodiments the compound has Formula I;

Ar is aryl or heteroaryl, each optionally substituted by 1, 2,3, 4 or 5 -W-X-Y-Z;

R! is H, C(O)ORY, S(O)R?, S(O)NRSRY, S(O)R?, S(O),NR*RY, C,.jpalkyl, Cy.; haloalkyl,
Ca.10 alkenyl, Csyp alkynyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl,

30 cycloalkylalkyl or heterocycloalkylalkyl, wherein said Cy.io alkyl, Ciqhaloalkyl, Cogpalkenyl, Coyp
alkynyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substitnted by 1, 2 o1 3 R¥,
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or 3 halo, C14 alkyl, C1.4 haloalkyl, CI-4 alkoxy, C1.4 haloalkoxy, C2.3 alkoxyalkyl, phenyl, phenyloxy,
5 pyridyl, or azepan-2-on-yl. In some embodiments, R3 is aryl or cycloalkyl, each optionally substituted
by 1, 2 or 3-W'- X'-Y'-Z'. In some embodiments, R' is cycloheptyl, cyclohexyl, cyclopentyl, cyclopropyl,
1,2,3,4- tetrahydronaplrthalenyl, norbornyl, or adamantyl, each optionally substituted by 1, 2 or 3
AW'-X-Y'- 1¥Vf?1 38?2% 08 bodiments, R3 is cycloheptyl, cyclohexyl, cyclgﬁgﬂ{%’%%ﬁ?opyl or
adamantyl, each o tlonally substltuted by 1, 2 or 3 -W'-X-Y'-Z'. In some embodiments, R' is
cycloheptyl, cyclo I cyclopropyl or adamantyl, each optionally substituted by 1, 2 or 3

-Z'. 15 In some emlbodﬁ*héms JHRB ay Cywiohipiyiiceyelohexdydieaysiopainty kcy cloprapy kakadamantyl,
each option@@ylsy&sjimppeg(by 1;_;;2 or 3CN, OH, C14 alkoxy, C1.6 alkyl, aryl, or aryl substituted by

halo. In some emb dl $ GYC he gyclohe clopentyl, cycl pyl or adamantyl,
each optionall s’u%bfee l{Z or B%HPE\{ 4 aﬁkox % elrkg o?%@%ub%ﬁ?ﬂ Qg‘rpby halo. 20
In soméemﬁgé?%nté)qﬁ@ﬁ”g{aﬁan%t@‘/ obﬁoﬁﬁﬁy\sub‘&n@@w Cﬁl@)ﬁ so‘iﬁ@%%dﬁf@d@é R3is

phenyl or nagibtyR @dchriptinnally s ahsikkeyn)Cl. LRe W, Al <1, somaRmbadiments, R3 is
phenyl or naphifyy,. @&Pi%t '}{e%é}!? {@(ﬂ%&éan?yﬁ{ o%he “Sgc%g E’Q( '”&%“%ﬁfdf phenyl or

naphthyl, each optlon ysubst ituted b ’1 halo, 2 1 alkoxy, C14
haloalkoxy, £2'9 alkan/ el ﬁarﬁfw p‘i}rmﬁqa?"sa%baﬁ!\’“@fdmlh?ﬁ@@ﬁﬂe*@ﬁfﬁ%ﬂﬁ?&ﬁ{s R3 is

phenyl or nagsHstil, é%t@ha@xiﬂ&mhﬂycmmmqr trytdodoBiplaliy! €dgtiatidly, Dibtitualioxy, Tdr.4
haloalkyd, arylrdt. aryloxy. In some embodiments, R3 is heteroaryl or heterocycloalkyl, each optionally
substituted by 1, 2 30 or 3 -W'-X'-Y'-Z'. In some embodiments, R3 is piperidinyl optionally substituted
by 1, 2 or 3 -W'-X'-Y'-Z'. In some embodiments, R3 is piperidinyl optionally substituted by 1, 2 or 3 -Z'.
In some embodim&HAmRSTROSTHeRIPR FRwErRIY EaBtiadied by 1, 2 or 3 CO-(CL.4 alkyl),
C(0)0O-(C1.4 alkylIn:SQgA(@ béiatiyy), S€Ddptinyhly Sr(@ahsulstituted byw-mr2halo or C14 alkyl). 35
In some embodimentsR3 is piperidinyl optionally substituted by 1, 2 or 3 SO2-(C14 alkyl), S02-aryl
or SO%#aryI subst&y SSQ by 1 or 2 halo or C14 alkyl). In some embodiments, R3 is pyridyl optionally
substituted by 1, 2 "W-X'-Y'-Z'.

R is Crsalkyl, aryl, cycloalkyl, hetercaryl or heterocycloalkyl, each optionally substituted by

1,2 o0r3-W.X-Y"-Z°; and
R4, RS, R% R’, R®, R’ R™ and R! are each HL

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

25 It is further appreciated that certain features of the invention, which are, for clarity, described
in the context of separate embodiments, can also be provided in combination in a single embodiment.
Conversely, various features of the invention which are, for brevity, described in the context of a
single embodiment, can also be provided separately or in any suitable subcombination.

The term “n-membered” where n is an integer typically describes the number of ring-forming

30 atoms in a moiety where the number of ring-forming atoms is n. For example, piperidinyl is an
example of a 6-membered heterocycloaliyl ring and 1,2,3,4-tetrahydro-naphthalene is an example of
a 10-membered cycloallcy] group.

As used herein, the term “alkyl” is meant to refer to a saturated hydrocarbon group which is
straight-chained or branched. Example alkyl groups include methyl (Me), ethy! (E¥), propy! (e. g, -

35  propyl and isopropyl), butyl (e.g., n-butyl, isobutyl, t-butyl), pentyl (e.g, n-pentyl, isopentyl,
neopentyl), and the like. An alkyl group can contain from 1 to about 20, from 2 to about 20, from | to
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21 WO 2006/020598 PCTIUS2005/028201 In some embodiments, R3 is pyridyl optionally substituted

by 1, 2 or 3-Z'. In some embodiments, R3 is pyridyl. In some embodiments, R' is
8-aza-bicyclo[3.2.1]octanyl, indolyl, morpholino, S-oxo- thiomorpholino, S,S-dioxo-thiomorpholino, or
thiomorpholino, each optionally substituted by 1, 2 or 5 3 -W'-X'-Y'-Z'. In some embodiments, R3 is
8-aza-bicyclo[§Y?.ﬁ?ﬁﬁ’gﬁ?ﬁ indolyl, morpholino, S-oxo- thiomorpholino, S, 5<dBX8HiHAYrpholino, or
thiomorpholino, each optionally substituted by 1, 2 or 3 -Z'. In some embodiments, R4, R6, R6, R', RS,
R9, R10 andRiitadie gach .atb0t f Some teptbodiniemd, RabsdH4. | prdomd embodinennts, ®Riis IL In

some embodipents-4ng eeRGbasERIMWA lhikih #odfS-N ONH R3 0 II. 15 In some
embodiments the com nd.has ,Formula Il and Ar is phenyl, naphthyl, pyri thienyl, isoxazolyl,
iyl isaquimd T R e B B o
nitro, C,-4 alf§idc1=xampisalkgnytenuanaitrde sharslormasiy: aupeks eréterd dbyibks, Heytemino,
alkylsul®nyl; airediddkyttaretinoc 2@ikn i sarhsd@embosinents. the compound has Formula Il and R3is C1.4

alkyl, cyclopropyl, £yGlebULViCYSIQREPYlecy Kohexy): grx%pﬁnsmélle@dmwmm@ﬁgmhyh
pyridyl, pipe idinyl, _morpholjno, S-oxo-thi QS??OHPO}S’ n-?hc:)ix %qmqr&f&?po,;‘thlom%r 1olino, or
b-aza- bioyolSF2. FRSRtAR, LB E R AR & ORI B oS e BT AR . 4
haloalkyl; phéeyteplismpiinkinsadotishgieaiptionally subsustituted by | or 2 halo or C,4 alkyl;
chlorophenyl; 25 alkyicankesny);“atioxyaarbeRyl araalddsuiicaylndnaomnaeabdinantttibacompound
has Fofulasl, syt BSILARMh RSN QPIPRRINBHDBHUICE BY, T uidiffe0r 5 -W-X-Y-Z,
As used herein, “aryl” refers to monocyclic or polyeyclic (e.g., having 2, 3 or 4 fused rings)
aromatic hydrocarbons such as, for example, phenyl, naphthyl, anthracenyl, phenanthrenyl, indanyi,
indenyl, and the like. In some embodiments, aryl groups have from 6 to about 20 carbon atoms.
As vsed herein, “cycloalkyl” refers to non-aromatic cyclic hydrocarbons including cychized
15  alkyl, alkenyl, and alkynyl groups. Cycloalky! 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
cycloalkyl group can be optionally substituted by oxo or sulfido. Example cycloalkyl groups include
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclopentenyl, cyclohexenyl,
cyciohexadienyl, cycloheptatrienyl, norbornyl, norpinyl, norcarnyl, adamantyl, and the like. Also
20  included in the definition of cycloalkyl are moieties that have one or more aromatic rings fused {i.e.,
having a bond in common with) to the cycloalkyl ring, for example, benzo or thienyi derivatives of
pentane, pentene, hexane, and the like.
As used herein, “heteroaryl” groups refer to an aromatic heterocycle having at least one
heteroatom ring member such as sulfur, oxygen, or nitrogen. Heteroaryl groups include monocyclic
25  and polyeyelic (e.g., having 2, 3 or 4 fused rings) systems. Examples of heteroaryl groups include
without limitation, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, triazinyl, furyl, quinolyl, isoquinolyl,
thienyl, imidazolyl, thiazolyl, indolyl, pyrryl, oxazolyl, benzofuryl, benzothienyl, benzthiazolyl,
isoxazolyl, pyrazolyl, triazolyl, fetrazolyl, indazolyl, 1,2,4-thiadiazolyl, isothiazolyl, benzothienyl,
purinyl, carbazolyl, benzimidazolyl, indolinyl, and the like. In some embodiments, the heteroaryl
30 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 heteroary] group contains 3 to about 14, 3 to about 7, or 5 to
6 ring-forming atoms. In some embodiments, the heteroaryl group has 1 to about 4, 1 fo about 3, or 1
to 2 heteroatoms.
As used herein, “heterocycloalkyl” refers to non-aromatic heterocycles including cyclized
35  alkyl, alkenyl, and alkynyl groups where one or more of the ring-forming carbon atoms is replaced by
a heteroatom such as an O, N, or S atom. Hetercycloalkyl groups can be mono or polycyclic (e.g,,

both fused and spiro systems). Example “heterocycloalkyl” groups include morpholino,
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R'is H, C(O)OR6', S(O)R', S(O)NR'Rd', S(O)2Ra’, S(O)2NR" Rd', C,., alkyl, C,., haloalkyl, C2-1p
alkenyl, C2.,0 alkynyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, heteroarylallryl, 30
cycloalkylalkyl or heterocycloalkylalkyl, wherein said CI-10 alkyl, C1.1 haloalkyl, C2.10 alkenyl, C2-,0
alkynyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalk&ﬁl?ﬂﬂgflgzgﬁﬁonally substituted by 1, 2 or 3 Rio; 22 WO 2008%"26%@@“}2 201
PCTfUS2005/028201 R2is H or C1-0 alkyl; R3 is H, q.5alkyl, aryl, cycloalkyl, heteroaryl or
heterocyclodWyPERhaisptiohemy st satigaayayb deizhwrosienylz': FadiRgroRazefRs, IR9, R10 and
R11 are eachsnindependebilyo 4 QW pREHERYO R b Bida®) ORRaEMGHO)N R deNRRR',

NR COOIRANERUDNORD BN AN, DA, SONRNR, Rehu 38R LCubAllOR, C1.10
haloalkyl, C2.10 alkenyl, C2.10 alkynyl, aryl, cycloalkyl, héteroaryi, heterocycloalkyl, arylalkyl,
heteroarylalit, & rl%%%?;?lﬁﬁ(?/ﬁ’%ﬁ“ﬁ@f& GUTLIBSHR FaT P, ey S by QiR 40 Alidalkyl,
C2.10 abkeniicl@izdio hidafpitieny kejotoabigd kbt oarstiechiént hoey olealiylorampatiiylrinetéredrylalkyl,
cyckl)oegkylalkyb.pﬁm@mmalﬂﬁww iﬁfﬁ?ﬂ%ﬁ?&h&r@ﬁiﬁﬁ@ﬂ}ﬁé@@c@ﬁ%q@@ﬁor@gﬁnﬁ%ﬂhtﬂ%ﬁﬂﬁ% byl 2
embodimen s Formula I: Ar is aryl.or heteroaryl, each optio substituted by 1, 2,
o 5w R B R B R S BT e o
heterocyclodRf, ERCABHH AR feLrpstiterld spup, basdfom e xbopt 20. carfgratommsangén fertirg, R9, R10
and R11 aresbahinkdn2Gréit wbrio A phhcaslinthbopresent gpseioationjstibstitdentsweidoampbunds of

the invention: 868 ceisaiRsad i oUPSOLIREANGES Widsispreiliga/vintendedhatihaeygniion include
each and every. indi'vzi1 uial %ubgorq gna%tio&og tthe m Tberis of such r%roup%nand ra%%e;_. For example,
the term "C & AT S LpEehcEfy intended to Tnaikibtrally’ s RESE MRy iR TR R4 alkyl, C5
alkyl, and Cheamgioasieeliyrarhe Fafnnelind datie bavaidreungresboditratn deritmantivetndre, for
clarity, descgibeslcintiie Corntexiaiaaparate embodiments, can also be provided in combination in a

single embodiments s GOANGLSE N MATPUR ISR G AL G IRY ENURN IS, AT s JOr Drevity, described in

the context of a single embodiment, can also be provided separately or in any suitable
subcogxggination. The W e AlRe detiiiele B i «8tpap y SRy alsern 2R Heliber of
ring-formingmethoxy, ethoxy, propoxy {e.g., n-propoxy and isopropoxy), t-butoxy, and the like.
As used here, “haloalkoxy” refers to an -O-haloalkyl group. An example haloalkoxy group is
OCF;.
As used herein, “arylalkyl” refers to alkyl substituted by aryl and “cycloalkylalkyl” refers to
20 alkyl substituted by cycloalkyl. An example arylalkyl group is benzyl.
As used herein, “heteroarylalkyl” refers to an alkyl group substituted by a heteroaryl group.
As used herein, “amino” refers to NHa.
As used herein, “alkylamino” refers to an amino group substituted by an alkyl group.
As used herein, “dialkylamino” refers to an amino group substituted by two alkyl groups.
25 As used herein, “dialkylaminocarbonyl” refers to a carbonyl group substituted by a
dialkylamino group.
As used herein, “dialkylaminocarbonylalkyloxy” refers to an alkyloxy (alkoxy) group
substituted by a carbonyl group which in turn is substituted by a dialkylamino group.
As used herein, “cycloalkyloarbonyl(alkyl)amino” refers to an alkylamine group substituted
30 by a carbonyl group (on the N atom of the alkylamino group) which in turn is substituted by a
cycloalkyl group. The term “cycloalkylcarbonylamino” refers to an amino group substituted by a
carbonyl group (on the N atom of the amino group) which in turn is substituted by a cycloalkyl group.
The term “cycloalkylalkylcarbonylamino® refers to an amino group substituted by a carbonyl group
(on the N atom of the amino group) which in turn is substituted by a cycloalkylalky! group.
35 As used herein, “alkoxycarbonyl(alkyl)amine” refers to an alkylamino group substituted by
an alkoxycatbonyl group on the N atom of the alkylamino group. The term “alkoxycarbonylamino™

refers to an amino group substituted by an alkoxycarbony! group on the N atom of the amino group.
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30 atoms in a moiety where the number of ring-forming atoms is n. For example, piperidinyl is an
example of a 6-membered heterocycloalkyl ring and 1,2,3,4-tetrahydro-naphthalene is an example of
a 10-membered cycloalkyl group. As used herein, the term "alkyl" is meant to refer to a saturated
hydrocarbon group which is straight-chained or branched, Example alkyl groups include methyl (Me),
ethyl (Et), propy{&°86/93258% propyl and isopropyl), butyl (e.g., n-butyl, isoRUEAsEHM8MENty! (e.9.,
n-pentyl, isopentyl, neopentyl), and the like. An alkyl group can contain from Ito about 20, from 2 to
about 20, from 1 t0A 2320 8610QEISPCEAISRAQR/ORS LA Iuphekined froim dktayabeu 8, from | to

about 6, from | to aout ¢ Qrfromd, 9 ARAMLA.LAIPR AR Sro b GHRIRAUKYIERE TSIGES 192 divalent
alkyl linking group. As used herein, "alkenyl" refers to an alk?@%%ﬂ@gfq% one or more double

carbon-carbH" bEIE EeRUATING alkERYP GPATIEAEIER Ji8i8Renyl, and the like.
The term 5 "alkenylemgl! retars o Butival® rtftns kingsdiker drorp sypsiltsieddedin e grptplkynyl” refers to

an alkylgroup havigg Qg ofagre4inle rAkANmAPONLaNds. Exampia alky! gsupsdnelude
ethynyl, pro%}%ﬂgl and the like. The term "alkynylenyl" refers to a divalent linking alkynyl group. As
used herein, cﬁtgﬂ%ﬂ“ refers to an alkyl group having one or more halogen substituents. 10 Example

haloalkyl groups in¢iigedbmeinCarbikgiy? rees 8 -Cre gkl z &1 s ofenry A ase g tidrein, "aryl”

refers to monoeyslic:er polycyclic (e.g., having 2, 3 or 4 fused rings) aromatic hydrocarbons such as,

for example, phenyl, napfilh, anihrageRvh PRRGRRNIEYLIRRINY snsiERYl 8P thadikgid some

embodiments, aryl grqups have from 6 to about 20 carbon atoms. As used herein, "cycloalkyl" refers to
non-arothati& WRFCHIRTEPdns including cyclized 15 alkyl, alkenyl, and alkynyl groups. Cycloalky!
groups can includedmondharindhptsreticelaaligy ot me to S@hdpaedptlisgs) ring systems as well as
Spiro ring systems ARiRgtiRrennsaadagrjomBReta-OYeioalyl. otavmear kewpyRanlly substituted by
oxo or sulfido. ExarpleayeloaliuaeuRs IBENIS LXERPIRRYL SucloY, Sy HoRaRI, fucighel

cycloheptyl, cyelopentenyl, cyclo xenyl, c{yc ohexadienyl, cycloheptatrienyl, norbornyl, norpinyl,
norcornyl, ad&tantye SR arelale DATEP 2 6P {a e B oRereRig et By arb Al leahonridhsils that

have oh® orgwopeuatemdityt gimgs fused (i.e., having a bond in common with) to the cycloalkyl ring, for
example, benzo orAbigayhdexivaiiyeseinpeana RRMEIG! Hexsnssandithealikanfadped herein,
e OO el 0 RIS e EIs ovia dl Castng els alam ng, merber such
as sulfur, oxygen, or mfrqgen.’ﬁefgroar I'groups include monocycahrc Pl nappcﬂycyc IC g.g., having 2,

3 or 4 fused #THEB proYB e, ERamDIEs Bt arPEisLESIRclude

As used herein, “aminocarbonyl” refers to a carbonyl group substitufed by an amino group
20 (ie., CONH,).
As used herein, “hydroxyalkyl” refers to an alkyl group substituted by a hydroxy! group. An
example is ~CH,OH.
As used herein, “alkylcarbonyloxy” refers to an oxy group substituted by a carbony! group
which in turn is substituted by an alkyl group.
25 As used herein, “N-substituted piperidin-3-y1” refers to a moiety having the formula:

fU,R

As used herein, “4-substituted piperazin-1-y1” refers to a moiety having the formula:

wherein R is any moiety other than H.

30  wherein R is any moiety other than H. In general, the terms “substitute” or “substitution” refer to
replacing a hydrogen with a non-hydrogen moiety.

The compounds described herein can be asymmetric {¢.g., having one or more siereocenters).

ARl stereoisomers, such as enantiomers and diastercomers, are intended unless otherwise indicated.

Compounds of the present invention that contain asymmetrically substituted carbon atoms can be
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without limitation, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, triazinyl, furyl, quinolyl, isoquinolyl,
thienyl, imidazolyl, thiazolyl, indolyl, pyrryl, oxazolyl, benzofuryl, benzothienyl, benzthiazolyl,
isoxazolyl, pyrazolyl, thazolyl, tetrazolyl, indazolyl, 1,2,4-thiadiazolyl, isothiazolyl, benzothienyl,
purinyl, carbazolyl, benzimidazolyl, indolinyl, and the like. In some embodiments, the heteroaryl 30
group has from"A@ aH%86%0 carbon atoms, and in further embodiments fr8RTFABAEA8%EUbout 20
carbon atoms. In some embodiments, the heteroaryl group contains 3 to about 14, 3 to about 7, or 5 to
6 ring-forminglatamsojticaymerembodismentsth ehdtekcaryibgroupeas dpticatipatitvd fdrte fbout 3, or 1
to 2 heteroafgms: As diseghgreinhetaroysinalkyle efeiangnaramatis helereaisiesingluding
cyclized 35 all%ll, alkenyl, an al_kyr%}/l "grou sﬁwhere one.or por&?{ (tihebLj:rL%;lf(%rrmg gﬁ{?gg\n atoms is
replaced by Ph rERRTEETEM: SALREs XA ERITSHE SO8IHS RS cToalidT grot s tan be mona or
polycyclic (eaigo, bbpsciidetharnhapirgssiyardbed herEia mp kel 1elte i vs RsaIS AT GRITY Weddudie
mMorpholno, pde W RveQRR/ 020 288 REs THdd 2RO WaZG2 01 tibianapsphk sfohpipesazifytation are
te”ahydfofuas‘s%xhgpe%ﬁwggmﬁ% 2 :lydrahenzofiril .2 henzodigxple, benzo-1,4-dioxane,

piperidinyl, pyrrolidinyl, isoxazolidinyl, isothiazolidinyl, pyrazolidinyl, oxazolidinyl, thiazolidinyl,
imidazolidinyl, andRefelien FeEres MRy et bUrP BRI Y FEtsfea ey P LR SR stky! group
can be opticmatiy suihstitttad byople rostbulfichdudadSodisna irtedtilithierdefirtit ohief hediersaifoalkyl are
moieties thay fiaye,0ne QhitaBy AN alicerints; lusadic(8id. MR aORhIN LOMMTAN ML the
nonaroppaic hetetgeyclc fing, Jor exmple phiraliycyl, vapbihalimidyl pdepeg.dervalives of
heterocycled SR SEIRASIER ARG iShidotend groups. In" some embo |ments,ﬁ1e eterocycloalkyl
group has fresids [diecetisartapio asidistirenrominstasin acif formdalic arithButin arits ABinasHsuths 18miasdut 20
carbon atomspsilaISOREve rehesisnataidheifetachcycipalinirbafatip aintainsr3riemabguigkdts 3 to about
7, or 5 to 6 ring-forming atoms, In some embodiments, the heterocyc| | gru s lc.tg about 4, 1
to about 3, or %%Pﬁnﬁoéte%cg %‘r%s.c ngélrzﬁemgm %{m%erlﬂcsﬁugt g’%ﬁ%ﬁé‘:ﬁ:%gk I%ro%%%o%{aﬁ]s Oto3
double bondsethysenmdaginpdaineht@dh? Fstsroty SRS d@iﬁ‘fafﬁ%“ﬁy’t(??'ﬁl’é’fé}ms. As used
herein,*halawephbniagemphédthsd ssmdbioiepetitorn  dpctiroy Rigliode, IR Asusedybereimd,adkdxy" refers
to an -0-alkyl grpup. Example alkoxy groups include methoxy, ethoxy, propoxy (e.g., n-propoxy and
isopropoxy), t-butoxy, and the like. As ,used here, "haloalkoxy". refers to an -0-haloalkyl group. An
example hanaIko&eé?%’ﬁf)“igﬁw.r%xsmﬁ%sec azsreﬁ ,cagFf/%%y Fe?{é?g 6 aé?l?? "Su as%'!(l%gtvg aLff)aryl and
"cycloalkylaligtitaisfersttes 2eseliitys seasstit(red W@V&%ﬂé&@%ié&&iﬁ%les&??é

composition can be determined by one skilled in the art.

ISP Benzyl.

20 Compounds of the invention also include tautomeric forms, such as keto-enol tautomers.
Compounds of the invention can also include all isotopes of atoms occurring in the
intermediates or final compounds. Isotopes include those atoms having the same atomic number but
different mass numbers. For example, isotopes of hydrogen include tritivm and deuterium.
The phrase "pharmaceutically acceptable” is employed herein to refer to those compounds,
25  materials, compositions, and/or dosage forms which are, within the scope of sound medical
judgement, suitable for use in contact with the tissues of human beings and animals without excessive
toxicity, irritation, allergic respomse, or other problem or complication, commensurate with a
reasonable benefit/risk ratio.
The present invention also includes pharmaceuticaily acceptable salts of the compounds
30  described herein. As used herein, "pharmaceutically acceptable salts” refers to derivatives of the
disclosed compounds wherein the parent compound is modified by converting an existing acid or base
moiety to its salt form. Examples of pharmaceutically acceptable salts include, but are not limited to,
mineral or organic acid salts of basic residues such as amines; alkali or organic salis of acidic residues
such as carboxylic acids; and the like. The pharmaceutically acceptable salts of the present invention
35 include the conventional non-toxic salts or the quaternary ammonium salts of the parent compound

formed, for example, from non-toxic inorganic or organic acids. The pharmaceutically acceptable
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As used herein, "heteroarylalkyl" refers to an alkyl group substituted by a heteroaryl group. As used
herein, "amino” refers to NH2. As used herein, "alkylamino" refers to an amino group substituted by an
alkyl group. As used herein, "dialkylamino" refers to an amino group substituted by two alkyl groups.
25 As used herein, "dialkylaminocarbonyl” refers to a carbonyl group substituted by a dialkylamino
group. As used Ffe’r‘@ﬁﬁ"”"é?ﬁlkylammocarbonylatkyloxy" refers to an alkylox3 (B YBlb substituted
by a carbonyl group which in turn is substituted by a dialkylamino group. As used herein,
"cycloalkylcanbaylaiebaminatise tarsotoamatieydaimin dig paupt substitadechi80cbyadncatizeingt group (on
the N atom 9&&&&%@%&9%@%&9&9&&) WRiRAN RS é&t&?&lﬂyt%@x&ﬁs exelRaliodagioppralhiggerm
"cycloalkylcarbonylamino” refers to at? amino grgu‘gﬁu StlILﬁted by a carbolp%l %rou(};))rgon the N atom of

the amino gRSUFTFWHILH, i drrrS LUper AR EY S A ARSI TS S S Hiat e e appropriate base
"cycloalkylatkylgdiboniaminet pedats tolentaning Broup %‘ﬂb%ﬁmt@anwl& d&fﬁ&vfwg fsdis {6 the N
atom ofghe ansinangracuprantichadn ddproiamubstitaemtly achelfonidylalisyfpduble 38tAsebed herein,

-alkoxycarbomylialiyamien SlsIs QA Ao giaLp Slistl ded i analionycaspepy! aroup on
the N atom Of the ¢ ylamino group. The term "alkoxycarbonylamino”. (gefers to an %ng%%?o roup

substituted By 838 IKELTELrHORIIMGIGHSF Britieck 187 eSSBS D PSEPONS 0598
PCT/US2005fa2820litsstirsgd herein "alkoxycarbonyl” refers to a carbonyl group substituted by an

alkoxy group. As gged:AgreiveRicy| sl %W&dé@f%&&gsa:mk&)wﬁﬂmﬁp Sebsiuteetiy anusdyl group.

The ter Iié Isulfon Iam;no refers o a oup. substitited by an alkyl glf&r@% [Qup. As used
hereln ary uﬁ%’n)ﬂm sTER'S Ry gerou sﬁibstl Iggb ::1Hnjreaﬁfla gtrcgHil sus %ere%n

“dialkylaminesseifisigd ﬁefe@%@bﬂ}fé@f@r@tﬂ%@bgmm%d’%wma‘mm B*g@“ﬁfﬁﬁlr%ﬂé?ﬁ
"arylalkyloxyreefera the Qoapdaddy ihmaxample hitathamtalifyloxysgreupeisedepitidoxy . rdginsed heren,

CYC'Oa'ky'Oébéﬁl&,% SN 8r 9 G%B'Qé'hbé' AL eXAPRIEOT @rsmmmxeoﬁagogﬁeypfﬂaamlpcﬁwloxyl As
used herein, "heteroc Bgc loalkyloxy" refers to -O- hete%odq{cloalk l. As sed erei ew[io'%lryloxy refers

to -0- heteroé’ﬂ}f“’Aﬁ‘ %ﬂ?{ﬂé’ﬁs‘?ﬁg‘]ﬁ@g}@}@}lﬁ\gﬁs@ that,” when agrhinis

erelnau%\ ? INO" reters 10 an amino group
substitlifed iyramailioy|ohibon ey togferp. aTﬁeetélmqlrovaéylemlwt)éﬁﬁW%fevsoeébawbm group
substituted by apuedky|eathonyl (aeindke GnuR, A6l 26 IKUhGRAUP, 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
20  B.Roche, American Pharmaceutical Association and Pergamon Press, 1987, both of which are hereby

incorporated by reference in their entirety.

Synthesis
The novel compounds of the present invention can be prepared in a variety of ways known to
25  one skilled in the art of organic synthesis. The compounds of the present invention can be synthesized
using the methods as hereinafter described below, together with synthetic methods known in the ast of
synthetic organic chemistry or variations thereon as appreciated by those skilled in the art.
The compounds of this invention can be prepared from readily available starting materials
using the following general methods and procedures. It will be appreciated that where typical or
30 preferred process conditions (i.e., reaction temperatures, times, mole ratios of reactants, solvents,
pressures, etc.) are given; other process conditions can also be used unless otherwise stated. Optimum
reaction conditions may vary with the particular reactants or solvent used, but such conditions can be
determined by one skilled in the art by routine optimization procedures,
The processes described herein can be monitored according to any suitable method known in
35  the art. For example, product formation can be monitored by spectroscopic means, such as nuclear

magnetic resonance speciroscopy (e.g., 'H or BC) infrared speciroscopy, spectrophotometry (e.g.,
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As used herein, "alkylcarbonyl" refers to a carbonyl group substltuted by an aIkyI group. As used
herein, "cycloalkylaminocarbonyl" refers to a carbonyl group substituted by an amino group which in
turn is substituted by a cycloalkyl group. As used herein, "aminocarbonyl" refers to a carbonyl group
substituted by an amino group 20 (i.e., CONH2). As used herein, "hydroxyalkyl" refers to an alkyl
group substitutéd ¥4y Hoxyl group. An example is-CH20H. As used HEr&ERSZHKABHbonyloxy”
refers to an oxy group substituted by a carbonyl group which in turn is substituted by an alkyl group.
25 As used hereisibiN-substitutggqipesidin-3-\HY rdfersatogeaphpistythaviriigtheddrmatas FghdR wherein

R is any mojgfyofgen thaiprc s H@pg}}gpg@&n %M,ﬁtltuted piperazin-I-yl" refers to a moiety havmg
the formula: @-NN-R 30 Wh{ergrlx??R |§S mollety other than H. Ir(l %eneral the terms subsltltute

"substitution” refer TSRS M SRIGIEHET WHRTS SSPINT O5ehhisTagy neocgﬂﬁiﬁgﬁﬁiﬁs éescrlbed
herein can becapynifreteid far grotsaionguorisrorieaiite %"té?b‘bé‘é?ﬂ*é?%)of FMSEEVEDPSRIFRERS SEUER as
enantipmers:aanﬁ giasteteenmers) Brednteimeen urlass tiharwiseindigatetn:Gampoeunbisfefdt)e present
invention thaf.contain %%?3&9?‘&%‘1"'%;%94%%9!‘&%&%@9@&99%5&% bsy. 26 We?@oﬁl&z%%

PCT/U82005/0282 isolated in optically active or racémic forms. Methods on how to prepare
optically act\V@%ﬁﬂ??%?ﬁfegﬂ’ﬁf?éﬂﬁya@m%“ﬁéﬂﬁﬁ&W‘%R’enals are known in the art, such as by
resolution of raceniie mixtire>Oihehy sraseoketabtil benjnthe Siscauid pgdo suiitble obméryiotiblefins,

C= El doublehpngs.ang mﬁcltlé@g;a&mamm me&emiaft&%&mspﬂgmks dessiibedvbeseim and allhsuch
stable isomer ntemplated in t resent invention nd trans.geometri rs of the
compolljrfds o?%%r%aclp sné)ﬁrtelgr“i\}‘é% cl)tnhh %re ?g)mé%mg “a P acm%e |so1]ated3 %@ %s’r%ﬁf uglei%fgg%mers or as
separated |§6ﬁ?éﬁ8’f@ﬁrﬁ¥sw%8lﬁﬁ6w@ﬁa?6%ﬁﬁ@?ﬂ|?ﬁ;ré&o‘i"%ﬁ%ﬁrﬁﬁd@’%%r‘f"ﬁ‘e‘%ﬁ@&“bﬂ?by any of
numerous meRracisfriaringmeinptieuas ttoAle axlaenpl éalietreapaelude sAfrgietioradtiecrys el zaied using a
chiral resolvig;acid JMENIS AR QRHECHNACHYE oRelFREITg QARG ARy AP I8 aSRY éEQ agents
for fractional 10 rec rystallization m?thods are, for eﬁam]ple optically active acids, such as the D and L
forms of tartiHEP'8 el HIRo8 & REHARA Ktk O%%@ﬁ%y?tarfarlc acid, mandelic acid, malic acid, lactic acid
or the Vrious opt'saqwmwtam%mmmmwweﬁ &s @i@ahlﬁpﬁé‘@}ﬁwﬁ@%d’a@‘bﬁé? resolving
agents suitabladpniastionakapsatmlization methods include stereoisomerically pure forms of a-

A series of N-(piperidin-3-yl)earboxamides of formula 4 can be prepared by the method

outlined in Scheme 1. 1-(fert-Butoxycarbonyl)-3-aminc-piperidine 1 can be coupled to acid chloride
R*COC! in the presence of a base such as Hunig’s base or potassium carbonate to provide the desired

20  product 2. The Boc protecting group of 2 can be removed by treatment with HC1 in 1,4-dioxane to
afford the amino salt 3, which can be directly coupled with the appropriate chloride ArLCl to give the
final compounds with formula 4. Alternatively, ureas having the general structure of 4’ can be
prepared via the activated p-nitro-carbamate 3’ or by reaction of piperidine 3 with the appropriate
isocyanate.

25
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methylbenzylamine (e.g., S and R forms, or diastereomerically pure forms), 2-phenylglycinol, 15
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 cAPF8¥ER#Mined by one skilled in the art. 20 Compounds oP$H&mR{E¥tiS# hiso include
tautomeric forms, such as keto-enol tautomers. Compounds of the invention can also include all
isotopes of atoms occurring in the intermediateS&efsdal compounds. Isotopes include those atoms
having the same atomic number but different mass numbers. For axample, isotopes of hydrogen
include tritium and deuterium. Fasespharpageutically acc P%rglg" is empjoyed herein to refer to
those compounds, 25 materi ompesitiehsandfor-aesag ms @vhich-are;-within the scope of
sound medical judgement, suitahle for Us&VEEHEERwith the tissues of hur&iPBings and animals
without excessive toxicity, irritation, allergic response, or othee problem or complication,
commensurate with a reasonable benefit/risk ratio. The present invention also includes
pharmaceutically acceptable salts oﬁtheRg:ompoqugg 30 described hereirti As.uised herein,
"pharmaceutically acceptable ﬁly rgfers to derivatives of the discjos&d ciimpounds wherein the
parent compound is modified onvBrting an exisfirg acid or base . oiety’to its salt form. Examples
of pharmaceutically acceptaple 84l include, but are not limited to,A mineral or organic acid salts of
basic residues such as amines; alkali or organic s W“‘%ﬁﬁd residues such as carboxylic acids; and
the like. The pharmat@ufiodiBi@eceptable salts of the p : é’nfgltnvention 35 include the conventional
non-toxic salts or th& Eﬁﬁ%{ternary ajnmonium salts of the parenf compound formed, for example, from

non-toxic inorganic or organic acids.,The pharmaceutically acceptable 27, WO 2006/020598

PCT/US2005/028201 salts omﬁe\yﬁ? invention gagdpe synthesj N}ﬂﬁ?‘ne parent compound
which contains a basic or aci 'cN oiety by conventiqnal,geemical methodsoGenerally, such salts can

be prepared by reacting the freg acid-sbase forms of these compo%ds with a stoichiometric amount
of the appropriate base or aci@l in@vager gritPan organic solvent, ordn dﬁ?f‘iixgure of the two; generally,
nonaqueous media like 5 ether, &thyl acetate, ethanol, isopropanol, or atetbnitrile are preferred. Lists
of suitable salts are found in Remington's Pharmaceutical Sciences, 17th ed., Mack Publishing
Company, Easton, Pa., 1985, p. 1418 and Journal of Pharmaceutical Science, 66, 2 (1977), each of
which isincorporated hereln by, reference.n s grtiety TH RIBSALHINE B 90:4l5P 1paless prodrugs
of the cOmpounds SCribed herein. As used )

prepared in a similar fashion as described above but with a change the coupling sequences as shown

in Scheme 2.
Scheme 2

H

NHBoc 3

(\/]/NHBW ArLCH (j’ 1) HCl, 1,4-dioxane (j/ NYR

£ -

. (-PraNEtor KeCOy N 2) RSCOCI, i-PraNEt N 0
H

1 Ar 2 At 4

p-NO,-Ph-0C{0)Cl,
ProktN

N (i-Pri,NEL

NHBoc
(j/ ARNH, UNHB““
N

10
Alternatively, the same series of N-(piperidin-3-yl)carboxamides of formula 4 can be

prepared by the method outlined in Scheme 3. The 3-amino-piperidine derivative 5 can be coupled to

a carboxylic acid using a coupling reagent such as BOP in the presence of a suitable base such as N-
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10 herein, "prodrugs" refer to any covalently bonded carriers which release 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, sulthyd# ¥e8H8%yl groups are bonded to any group that, when BERRRSIEE2 a 15
mammalian subject, cleaves to form a free hydroxyl, amino, sulthydryl, or carboxyl group respectively.
Examples ofprioditgshinietuee] hui aigahibt damitedstch acERe, boprmdtle dndibenzdate dehivatives of
alcohol and aming fupetional 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 20 B. Roche,
American Pharmaceutical Association and Perg&mbemedess, 1987, both of which are hereby
incorporated by reference in their 8rtirety. Sylgthesis The novel compoﬁnd%g)f the present invention
can be prepared in a varietyﬁobf@/awlknown o8 oR¥MsKilled in tié art ofyprganic synthesis. The
compounds of the present invéintion can be sypthesized using th hod% as hereinafter described
below, together with synthqi,ielmetEods known In the art of synthetit organjc chemistry or variations
thereon’as appreciated by those skKilled in the art. The compoun85 of this invention can be prepared
from readily availableesksrafhd-frieidine SudlprbmretélifowinG getetaizmbthaersan dp scadtings. It will be
appreciated dhd@hshe R iypical ondupkEiarie dduagesseonBikigns(idayreaeighicdtesrtippaiyes, times,
mole ratios 9&&@%%%&%1,?&'&3%0%9rﬁﬁygﬁe@e&%} AeAeN:Olhar RIPSeRs AeRpiians san.also be

used unless otherwise stated. Optimum_reaction conditions r%% varﬁ/?with the particular reactants or
solvent used B caeedinbieedn Hhd o ERs RIHR A G OB KNG 1Y TRROXFE Y FSTHRTR! 8ftimization
procedUres. Htigwptdedisses tedtibed dneneirprabé anioritoked ddecmdingcronaripd oftéipietinithod

known in 3% thefsbufed exampianaduek forrasiensarshedprailared bissResxaseapiE Means, such

as nuclear magnetic resonan ectroscopy (e g, 1H o 1 ) Infrared: spe rmates
spectrophot%%‘%})@ﬂ%‘%.fucgﬁiﬁ%%%gé%%%é%%éﬁcﬁ 18%506%%24 ZC{O%{I33 %V(?é\%fsib e)sc’gg;p %lgaasst ’

spectrometr§® BB ERI8Thatography such as high performance liquid chromatograpy (HPLC) or thin

layer chromatography. Preparation of compounds can involve the protection and deprotection of

variousg ghemical groups. The need for protectiog.gngh deprotection, and the selection of appropriate

protecting groups 5 can be readily determined by one skilled in the art. The chemistry of protecting

groups can be found, forEeﬁa/mp;e, in Greeng, et al., Protective Groggs%@%anic Synthesis, 2d. Ed.,
aC

Wiley & Sons, 1991, . OH  BOP, NMMP
N N N o
i b 1
Ar’L Boc art
5 7 8
“
N NH N N.
Hel U (PP, NEL O/ R
N RX El
Ar’L Ar”
8 6

A series of 5-substituted 3-aminopiperidines of formula 10 can be prepared according to a

method outlined in Scheme 5. Boc-protecting of L-Glutamic acid dimethyl ester 11 with di-tert-butyl

20  dicarbonate gives N-Boc compound 12. Treatment of compound 12 with a compound RX such as
alkyl bromide or alkyl iodide in the presence of suitable base such as sodium hydride, LDA or
LifIMDS and in a suitable solvent such as DMF or THF, provides 4-alkyl dimethyl ester 13.
Reduction of the ester group with suitable reducing reagents such as NaBH,/CaCl, affords a di-OH
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herein can be carried out in suitable solvents which can be readily selected by one of skill in the art of
organic synthesis. Suitable solvents can be 10 substantially nonreactive with the starting materials
(reactants), the intermediates, or products at the temperatures at which the reactions are carried out,
i.e., temperatub¥8 WPiER%E range from the solvent's freezing temperaturBGH ¥R EEREAL's boiling
temperature. A given reaction can be carried out in one solvent or a mixture of more than one solvent.
Depending samRerphitciilzrnadseiibasteio! suitabied ddlvenbs forard ticubatiadacticnzstapseen be
selected. 15a3 mvsampadngsaiithe dnvenioascat R pre Raed:dar Sxammle. tUsNgitheseaction
pathways a 2chniques eseri elow. A series of N-(piperidin-3-y|)carbgxamides.of formula 4
can be prepg‘%%g%matr?ﬁlg?ﬁﬁn%%%ﬁggd%ﬁ Qsé’(‘;rg%rgﬁl%.ylé_? taeﬁrj%%uot%%/}rclg%%ln%y&gér% n dl—%?ﬁnéa'ridine 1
can be couplBPARIPERGIBS RIEDEIREIE Bresence of a base such as Hunig's base or potassium
carbonate to provide the desired 20 product 2. The Boo protecting group of 2 can be removed by
treatment with HCI in 1,4-dioxane to afford the agpipgSglt 3, which can be directly coupled with the
appropriate chlorigge ArLCl to give the final compounds Wig1 formulg 4. Alternatively, ureas having the
general structure gf\df'/g%rkme prepdRedisiaihll activated ginitro-cafbamate 3ieviby, fegction of
piperidine 3 witiPthe appipprifite isocyanate. 25 30 35029"WO 2008/020598-PETFHIS2605/028201
Scheme 1 NH2 HUR R38001, MeCN ~ 'l HCI 0 Boc (i-Pr)2NEtort#863 Boc 1,4 Bioxane 12 /NyR3
ArLCI NUR3 N 0 iPr2MEt N JI 10" H HCI 3 ArNRL=C=0, Ar L 42 p-NO2-Ph-OC(O)CI, | i-Pr2NEt

0 Q

NaBH4/CaCl,
\Owo/ - Mo Non_Msloow
R  NHBoc EtOH/THF R NHBoc¢ EtaN
R “NHBoc
MSO/\./\‘/\OMS BrnNH2 : Ho, Pd/iC R\O“\NHBOC
z B —— —_—
R  NHBoc N
| N
15 Bn H
16 10

A series of spiro-3-aminopiperidines of formula 17 can be prepared in similar manners as

10  shown in Scheme 6 wherein r can be 1-5. A diester compound 12 can react with a dihalide compound
such as a dibromoalky! compound in a suitable solvent such as THF, and in the presence of a suitable

base such as LiHMDS to afford a cycloallkyl compound 18. The ester groups of compound 18 can be
reduced by suitable reducing reagents such as a combination of NaBH,/CaCl, in a suitable solvent

such as EtOH/THF to afford a di-OH compound of 19. A spiro compound 17 can be obtained from

15 the compound 19 by using similar procedures 1o those outlined in Scheme 5.

20
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i-Pr2EtN y NyR3 ArNRLH, NYR3 N O (i-Pr)2NEt N O O1~10 NO2 O)'NRL 3' Ar 4' 5 Alternatively, the
same series of N-(piperidin-3-yl)carboxamides of formula 4 can be prepared in a similar fashion as
described above but with a change the coupling sequences as 'shown in Scheme 2. Scheme 2
NHBoc ArLCI NHBoc NYR3 C JI 1) HCI, 1,4-dioxane N (i-Pr)2NEt or K2CO3 N 2) R COCA |, i-Pr2NEt
N O H Ar L 2 AfQ 2806428 =C=0, p-N02-Ph-OC(O)ClI, i-Pr2NEt i-Pr2EtN6NHROT®ERLNH. NHBoc
A (CJT N (i-Pr)2NEt N 0 O NO2 O- )-NRL Ar 10 Alternatively, the same series of
N-(piperidin-3-yl)carboxamides of formula 4 can Behgmrepared by the method outlined in Scheme 3.

The 3-amino-piperidineﬁerivat?ée 5 caphe cqupled to a parboxydic acid using a coupling reagent such
as BOP in the prese abtlle base-such as N- GZOSWEEQ&EI&JSZOOS/O%ZM
methylmorpholine and in a suitalde solvént-gugh as DMF tzgkmﬂg' de the désiréttifinal product 4
according to Scheme 3. Sdieme 3 NH H HCI R3CO2H, DM N R3

HO/Z{Y\OH MsClL DCM MsO OMs BrNH,
e R ———— e M
r NHBoc EtzN ¥ NHBoc
19 20
NN (A
+NHBoc r .
%- H,, PA/C A(j NHBoc
e
N N
Bn H
21 i7

A series of 3-substituted-3-aminopiperidines of formula 22 can be prepared according to the

5 method outlined in Scheme 7 wherein R can be alkyl, aryl, arylalkyl, cycloalkyl or cycloalkylalky, A
ketone compound 23 can be treated with TsNH; to give an imino compound 24. The compound 24 is

then reacted with a Grignard reagent such as RMgBr to afford a Ts-protected-amine compound 25,

The Ts group of compound 25 can be removed by PhSH to afford compound 26. The amino group is

then protected by Boc group using (Boc);O in the presence a suitable base such as triethylamine to

10 give a Boc-protected compound 27. The Bn group of compound 27 is removed by hydrogenation

with palladium as catalyst to afford the desired peridine compound 22.

Scheme 7
0 N N
TsNH, = “Tsg RMgBr “Ts PhSH
R s W _— R
N N N
Bn Bn . Bn
23 24 25
NH5 NHBoc
(Boc),0 Hy, PAIC NHBoc
N EtsN N N
Bn Bn H
28 27 22

15
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L BOP, NMMP 0 5 Arm 5 Ar L 4 A series of N-(piperidine-3-yl)carboxamides of formula 6 can be
prepared by the method outlined in Scheme 4. Compound 5 can be coupled to N-Boc-piperidinyl
carboxylic acid ™astags@zeotipling reagent such as BOP in the presence of a sgitabledsasesuch as
N-methylmorpholine to afford an amido compound of formula 8. The Boc group of compound 8 can be

removed by treatmentmith kG| dp &Andioxane.to @ffg@g@da@i%&,gnw%ggngf gp%yléﬂ%bg‘ge
amine compo%glao&@gp%{aa&g%g lgeeggi%g%d#y'th a&%ﬁl@‘g&%ﬂ RX to afford the desired Product of
formula 6, wherein X is a_leaving group such as natide and 5 e SulfgrytERiottle S HERT
chlorides, alkyVelrekskobfiraters ogicuhaminbminssthe 5SS ebrrietizy ClondaOEIBOR, NNHIR NBoC
~NHZ N ™ N Nedir€d AnikicBog ék. cGublit hibhiNableRutG RO okt O MoRSnA kil A4 Series
of 5-subs§jtutea%e§faminopiperidines of formula 10 can be prepared according to a method outlined in
Scheme 5. Boc-protecting of L-Glutamic acid dimethyl ester 11 with di-text-butyl 20 dicarbonate gives
N-Boc compound 12. Treatment of compound 12 watlk@we@npound RX such as alkyl bromide or alkyl
iodide in the presence of suitable base such as sodium hydride, LDA or LiFIMDS and in a suitable
solvent such as DMF or THE, provides 4-alkyl dimethy ester 13. Reduction of the es‘i'eﬁgroup with
suitable reduci §&hts suchag,NaBH4/Ca ds-8 di-QH.31 WO 2006/020598y =
PCTiUS2005/0 1 compeunrd-4—Fhe-hydraxyl groups of compoand 14 can b{gﬁveﬁ'éd to a
better leaving grqup such H3®Rt&EbYeRFActing with MsCI undesdasigaganditions to-gfford & compound
of 15. The desiréd 5- substituted 3-aminopipegightres 10 can be prepared by trea%pebt of compound 15

with benzylamines 29

28

Alternatively, the same series of N-(piperidin-3-yI)carboxamides of formuia 30 can be

10 prepered by the method outlined in Scheme 9 wherein X is a leaving group such as halo. An Alkyl
group R? can be directly introduced to the N-atom of the amides 4 to form the desired amides 30
under the conditions of phase transfer catalysis by using 2 suitable catalyst such as tributylammonium

bromide.
13 | Scheme 9
2
ﬁ RS 2 E R?
(j/ Y R“X, TBAR, NaOH (j/ \[r
I}i © HzO-Tolusns N ©
At 4 At 30

A series of carboxamides of formula 31, wherein A is S, O, CH, or NR (R is alkyl,

cycloalkyl, arylalkyl, etc.), can be prepared according to the method outiined m Scheme 10, wherein

R can be alkyl, aryl, aryialkyl, or the like and X is a leaving group such as hale. Treatment of an, ester

20 compound 32 with excess of an alkyl bromide or iodide Kin the presence of a suitable base such as
sodium fiydride or LDA and in a suitable solvent such as DMF or THF provides an R-substituted ester

33, which upon basic hydrolysis yields a carboxylic acid 34. Coupling of the carboxylic acid 34 to the

3-aminopiperidine 5 affords the desired product 31.



followed by palladium catalytic hydrogenation. 5 Scheme 5 0 0 Boc 0, Et N )z 3 O 0 LIHMDS, THE 0~
0 O NH2 NHBoc RX 1112 O O NaBH41CaCl2 0 0 HO~~OH MsCl, DCM R NHBoc EtOH/THF R
NHBoc Et~ 13 14 MsO ~OMs BnNH2 R n NHBoc H2, Pd/C R NHBoc R NHBoc NN BnH 1516 10
A series of spirg-3-aminopiperidines of formula 17 can be prepared in similar manners as 10 shown in
Scheme 6 whetQRPY! ;H){%g) 1-5. A diester compound 12 can react with a d:iﬁyﬂféoﬁg?ﬁ%bnd such as a
dibromoalkyl compound in a suitable solvent such as THF, and in the presence of a suitable base
such as LIHMDS to afford a cycloalkyl compourfiiegi€fife ester groups of compound 18 can be
reduced by suitablg yedyting reagents such as a combin tiorbof NaBH4/CaCl2 in a suitable solvent
such as EtOH}Tﬂ@%‘&ggrd a di-OH'cEiifféRind of 19, irgg compounéPti7 can be obtained from 15
the compound 19 ytusiﬂﬁmilar progedures to those oltlresHn Scheme 5. 20 32 WO 2006/020598
PCTIUS2005/028201 Scheme 6t0 0 0 0 LIHMDS, THE \0 ?1'3 NaBH4/CaC O~10 0 NHBoc BrMBr

NHBoc EtOHRHF #2 18
T

N H /P
o) - R
Afi}sr/{ L U ), A=0,8NRCH,
i8R OH 3 s=1,2,3
BOP, NMMP rE; ¢ Oh =l
34 Ar” 31

A series of carboxylic acids of formula 38 wherein X is S or O can be prepared according to

the method outlined in Scheme 11, wherein R can be alkyl or arylalky! and Cy can be aryl, heteroaryl,

5  cycloalkyl or heterocylcloalky. Reaction of an appropriate thiol or aleohol 35 with methyl

bromoacetate in the presence of a suitable base such as potassinm or sodium carbonate, triethylamine

or sodium hydride in a suitable solvent such as tefrahydrofuran, acetonitrile or dichloromethane

provides a thioether or ether compound 36. Treatment of compound 36 with excess of an alkyl

bromide or iodide in the presence of a suitable base such as sodium hydride or LDA and in a suitable

10 solvent such as DMF or THF provides a substituted ester compound 37, which upon basic hydrolysis
vield the desired carboxylic acids 38.

Scheme 11
35 N
o Y i
XH 3 . HLO/ RBr(T)
Cy K,CO;, MeCN X NaH, DMF
Cy~
36
0 o]
o RMO/ LiOH Ri(“\OH
THF, MeOH, H,0 X
Cy’x cy”
37 38
15 As shown in Scheme 12, alkylation of an ether or thioether 36 with one equivalent of the

appropriate alkyl bromide or iodide R'Br(D) in the presence of a suitable base such as NaH, LDA or
LiHMDS in a suitable solvent such as DMF or THF, followed by a second alkylation with R Br(I) in
the presence of a suitable base such as NaH and a suitable solvent such as DMSO provides a ester

compound 39, which upon basic hydrolysis yields the desired carboxylic acid 40.
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HOOH MsCI, DCM MsOOMs BnNH2 )r NHBoc Et N L~)r'NHBoc 3 19 20 1 r NHBoc ( )r NHBoc H2,
Pd/C en H JI 21 17 A series of 3-substituted-3-aminopiperidines of formula 22 can be prepared
according to the 5 method outlined in Scheme 7 wherein R can be alkyl, aryl, arylalkyl, cycloalky! or
cycloalkylalky, A ketone compound 23 can be treated with TsSNH2 to give an imino compound 24. The
compound 24 YO HEH 5% ed with a Grignard reagent such as RMgBr to B4 e cted-amine
compound 25, The Ts group of compound 25 can be removed by PhSH to afford compound 26. The
amino group is then protected by Boc group uswelede)20 in the presence a suitable base such as
triethylamine to 10 give a Boc-protecteg compound 27. The Bn group of compound 27 is removed by
hydrogenation with palldglium aiisfgquys‘t‘to afford the desired peridine compound 22. Scheme 7H C
TsNH2 CTN Ts RMgBr #tTs PhSH R N Bn Bn Bn si%if&ﬂﬁ:‘t%mmsoc H2, Pd/C
NHBoc R N Et3N N N B¥ Bn HKZ6:2¥2¥ 15 33 W 2006/020598)PETAM2005/028201 Tertiary
amides of formula 28 can pe prepared as showrFih Sggeme S. The reductive amination of the
3-aminopiperidines 5 with a suitable aldehgde (R'is, e.g., alkyl, arylpheteroaryl, cycloalkyl,
heterocycloalkyl, arylalkyl and the likeRgivés the secppsiary amfgs which yield the desired
amides 28 upon coupling to suitablé acids u&ng@@%g@@g@l@t ny Her suitable coupling

Cy” cy”

39 40

Alternatively, starting with an appropriate cyclic ketone or thioketone 41 and following
Scheme 13, a series of carboxylic acids of formula 44 can be prepared wherein the ring in 44 can be

5  non-aromatic, aromatic or heteroaromitic.

Scheme 13

0 henR' =R =R
Br ~ whe
O._:X /\([)r (LLO/ RBr(I), NaH, DMF
X or
KoCO5 MeCN Cj R'Br(1), NaH, DMF
then R"Br(I), NaH, DMSO

X=0,8
41 42

. O R O

R )

o R%)LO/ LIOH R‘—\,/U\on
O/X THF, MeOH, Hz()cj/x

43 44
A series of carboxylic acids of formula 49, wherein X = O, S can be prepared by the method

10  outlined in Scheme 14. O- or S-alkylation of compounds 45 with a suitable alkyl chloride or alkyl
bromide provides methyl esters 46. Alkylation of 46 with an appropriate alkyl bromide or iodide in
the presence of a suitable base such as LDA and in a snitable solvent such as THF yields methyl esters
47, which can undergo a second alkylation with another alkyl bromide or iodide in the presence of a
suitable base such as NaH and in a suitable solvent such as DMSO to provide the corresponding esters

15 48, Finally, basic hydrolysis of esters 48 yields the desired carboxylic acids 49.
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5 agent. Scheme 8 R'" NHZ H JT RCHO ~NvR R3CO2y N' NaCNBH3, AcOH N SOPOP, NMMP 0 N
Arm Ar~L Ar 529 28 Alternatively, the same series of N-(piperidin-3-yl)carboxamides of formula 30
can be 10 prepared by the method outlined in Scheme 9 wherein X is a leaving group such as halo.
An Alkyl group Re can be directly introduced to the N-atom of the amides 4 to form the desired amides
30 under the CORAHERE 5P phase transfer catalysis by using a suitable catahyP0eH0z%01
tributylammonium bromide. 15 Scheme 9 R2 N'1~ R3 RzZX, TBAB, NaOH NUR3 N 0 H20-Toluene N
JI IOC Ar'L 4 Ar'L 30 A series of carboxamides ofSdwmulb¢31, wherein Ais S, 0, CH2 or NR (R is alkyl,
cycloalkyl, arylalkyl, etc.), can be prepared according to the method outlined in Scheme 10, wherein R
can be alkyl, aryl, arylalkyl, o ' and@s(@@l[éaving g?'b/uhﬁuéﬁ as halo. Treatment of an ester 20
compound 32 with excess of an alkyl bromide or iodidgjpthe fresence of a suitable base such as
sodium hydride or LDA and in a su#sable solvent such as DMF @ THE provides an R-substituted ester
33, which upon basic hydrolysis¥iglds a carboxylic acid 34. Coupling of the carboxylic acid 34 to the
3-aminopiperidine 5 affords the desired product 31. 25 34 \ﬁ@ra?%/OZﬂiQf;CT/U82005/028201
NaH

Scheme 10 ~s 0 LiOH A 1. HENMIPS A~tRR RO t+O X O
LDA, THF X ~  DMSO J o0
Joo oy
Cy

47 . » 48

R\ R
LiOH X&OH

THF, MeOH, 0 J 5
y

49

Alternatively, a series of carboxylic acids of formula 53 (wherein X is O, S and v is 1 or 2),

can be prepared according to Scheme 15. Reaction of an appropriate alcohol or thiol 50 with

5  chloroacetonitrile in the presence of a suitable base such as sodium ethoxide under suitable

conditions such as refluxing provides nitriles 51. Alkylation(s) of 51 in the standard fashion as

depicted in Scheme 15 provides nifriles 52, which upon basic hydrolysis provide the desired
carboxylic acids 53, wherein Cy can be aryl, heteroaryl, cycloalky! or heterocylcloalky and the like.

10 Scheme 15
whenR =R'=R r. R
j(H ¢ eN X" SCN RBr(l), NaH, DMF XX oN
)ll - ) or
E4OH, Na 1t
cy $0 5C Cy RB(T), NaH, DMF Cy/d W
50 51  then R'Br(l), NaH,DMSO 33
X=0,8
R! R"
KOH X >(\rrOH
Ethyl tycol
gl b o

53

Alternatively, carboxylic acids 59 wherein Cy can be aryl, heteroaryl, cycloalkyl or
heterocylcloalky can be prepared by the reaction of an appropriate alcohol CyCH,OH with
thioglycolic acid 54 in the presence of a Lewis acid such as zinc trifluoromethanesulfonate, under

15  suitable conditions such as refluxing to give an acid compound 55. Then 55 can be processed to give

the desired carboxylic acids 5% in the fashion as shown in Scheme 16,
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2.R-X3233 /INH2 NHO~VIOArL5NJINRA=0,S,NR,CHp tR OH BOP, NMMP N{A)Ss=1,
2,3t=1,2 34 Ar~L 31 A series of carboxylic acids of formula 38 wherein X is S or O can be prepared
according to the method outlined in Scheme 11, wherein R can be alkyl or arylalkyl and Cy can be
aryl, heteroary‘l}v 52((}:%9{&(2)(?I9k§yl or heterocylcloalky. Reaction of an appropriat% tp{}gloogialcohol 35 with
methyl bromoacetats In the presence of a suitable base such as potassiurlﬁ 3f séoqu%séglrbonate,
triethylamine or sodium hydride in a suitable solvent such as tetrahydrofuran, acetonitrile or
dichloromethane provides a thioether or ether éekamodfd 36. Treatment of compound 36 with excess
of an alkyl bromide or iodide in the presence of a suitablg,pase such as sodiumghydride or LDA and in
a suitable 10 solvent@rﬁthOBMFC@r/ﬂQﬁ provides a fubstitutdglester cdimp nd 37, which upon
basic hydrolysis yield the desired canioiiyic agigs 38.%Bcherfé2£9335:Bri~y 31, 0 XH 0 r'0 RBr(l) Cy
K2CO3, MeCN X NaH, DM# Cy' 36 00 R 0~ LiOH R®H X TPEFMcOH, H2@& X Cy' Cy' 37 38 15 As

shown in Scheme 12, alkylation of an ether or tbioether 36 with one eq V%Ient of the appropriate alkyl
L
%

bromide or iodide RBr(1) in é?ﬁ Egesence of a'syjtable basB Bydh as Na DA or LIHMDS in a
suitable solvent such a ~fellowe aQeCGHMyIﬁtionj' "B?(l) in the presence of
a suitable base such as NaFPanda suitable}olv nt such aDsNﬁR/ISO@ vidéd a ester compound 39,
which upon basic hydrolysis yields the desifed casr,]boxyli‘c acid 40.

R\ R
LiOH erro“

THP, MeOH, B0 J o0
y

58

59

According to scheme 17. a thioether compound 60 can be oxidized to the corresponding
sulfone 61 with a suitable oxidant such as 3-chloroperoxybenzoic acid. Following Scheme 17, as
5  previously described, a series of carboxylic acids of formula 63 can be prepared. The same sequence

(conversion of the thioether to a sulfone) can be employed in any of the Schemes described earlier.

Scheme 17
0 Q when R =R"=R
o~  mCPBA HLO/ RBr(f), NaH, DMF
8=0 of
Cy’S CH,Cl, CV/E') R'Bi(I), NaH, DMF
60 61 then R'Br(I), NaH, DMSO
R\ i R’
. R'—\HJ\O/ LiOH R'—X’)J\OH
- THF, MeOH, H,0 _
Cy’g 0 Cy,éSB 0
62 63
10 A series of carboxylic acids of formula 68 can be prepared by the method outlined in Scheme

18. An N-Boc glycine methy! ester 64 can undergo C, alkylation in the fashion as shown above to
provide an alkylated compound 65. Removal of the Boc group with TFA followed by an N-alkylation
with an appropriate alkyl bromide or iodide CyCH,Br(or I} leads to the formation of an ester 67,

which upon basic hydrolysis provides the desired carboxylic acid 68,

13
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35 WO 2006/020598 PCT/US2005/028201 Scheme 12 35 Br-~Y 01~ 0/ LRBr(l), NaH,DMF XH O O
CY K2C03, McCN X 2. RBr(l), NaH, DMSO ' X=0,SCy 36 00 ROB LIiOH RLOH Cy.X THF, MeOH,
H20 Cy'X 39 40 Alternatively, starting with an appropriate cyclic ketone or thioketone 41 and following
Scheme 13, a series of carboxylic acids of formula 44 can be prepared wherein the ring in 44 can be

5 non-aromatic’ rPARESE heteroaromtic. Scheme 13 Br 011 0 when R'=FSTRSINSRBU0 RBr(1),
Nall, DMF ~I K2CO3, MeCN /X H X=0,S | Il ten R"Na,DMF ~J then R~Br(l), NaH, DMSO 414200
RN 11 R\11 R O~ LIOH R OH X THF, MeOH, #aanx 83 44 A series of carboxylic acids of formula
49, wherein X = 0, S can be prepared by the method 10 outlined in Scheme 14. 0- or S alkylation of
compounds 45 with a suit@blﬁfajkyl chinside-ar akkyl bromide royides methyl esters 46. Alkylation of
46 with an appropriate iyl omide pEpctide, imnvthe presBhcepf asuitablg. base such as LDA and in

a suitable solvent suchp Elﬂz yieldS methyl esters 47, 4wtiigh @an undergo asecond alkylation with
another alkyl bromide @giodide in tR@pieseneibf a {Bu
64 then R'Br(), NaH, DMSO 65
v om ROR
R\ R
y N>Qn/o\ cy” " Br() HNXW(O\ LiOH
R g 2 e e Y
ol THF, MeOH
o NaH,DMF y/l 1,0
66 ) 67
R\ R
TXH/OH
Cy °
68

Alernatively, according to Scheme 19, the same series of carboxylic acids of formula 68 can
be prepared in a similar fashion as described above, except employing a reductive amination to afford

5  the compound 67 with & corresponding aldehyde CyCHO and a compound &6 under suitable

conditions.
Scheme 19
henR'=R'=R R\F
O whenR =R = 0
i RBr(T), NaH, DMF HN&W( ™ TFA
o "0 or o "0 ©
8y R'Br(I), NaH, DMF By
64 then R'Br(1), NaH, DMSO 65
O r "
1 R" /u\ R R O
’ NX],O\ Cy” H HN ~ __LiOH
2 | THF, MeOH
B O :
0 Na{QAc); HCy H,0
66 . 67
R\ R
OH
. H)N&Y
O
Cy
68
10 A series of carboxylic acids of formula 72 can be prepared by the method outlined in Scheme

20. Reaction of Chz-protected amine 69 with 2-bromo methy! acetate provides methyl esters 76
Alkylation(s) in the fashion as shown below providss di-alkylated methyl esters 71. Then, basic
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suitable base such as NaH and in a suitable solvent such as DMSO to provide the corresponding
esters 15 48. Finally, basic hydrolysis of esters 48 yields the desired carboxylic acids 49. 36 WO
2006/020598 PCT/US20051028201 Scheme 14 HX~O1 Cy*CI(Br) X'-rO" 0Cy 0 4546 X=S,0R
Br() RR' RB&Q R H NaH XX |0~ LDA, THE XODMSO J(00Cy~Cy 47 R'R'48 LIiOH - X~/OH
THF, MeOH; HEDZBH¥Y 49 Alternatively, a series of carboxylic acids SFSHIIE E8 herein X is
0, Sanduis 1or2), can be prepared according to Scheme 15. Reaction of an appropriate alcohol or
thiol 50 withhydr6hiay oagetiarilite yftiiehpksprteoby kuitad e2h dseGughoas Goiivompihekitie under
suitable condjifions seh asdeflieding. proyidesnikies, 2leAllydation(s) of 51 in the standard fashion as
depicted in Scheme 15 provides nitriles 52, which upon basic hydrolysis provide the desired
carboxylic acids 53, wherein Cy can be aryl, heteteamrytocycloalkyl or heterocylcloalky and the like. 10
Scheme 15 when R=R=R R~ R" XH CI"CN XCN RBr(1),NaH,DMF XxCN_Cy" ) EtOH, Na Cy ")a or
~)u 80 oC Rbr(l), NaH, DMF Cy %b‘l\gieﬁRBT(l), Nall, DMSO 52*%=R)7 &8 RRR KOH XOH heat Cy
)e (0~ ﬁ 0 Chz. O RBEr(l), Naki, DMF

Cy” "Cbz  Na,COs, MeCN N or

|
Cy O RBr{l), NaH, DMF
69 1 then R'Br{1}, NaH, DMSO
R\ R’ _ R\ R’
: Cbz\N%rO\ LiOH CbZ‘NXWOH
! THF, MeOH ]
Cy O H,0 Cy O
71 72
5 A series of amido compounds of formula 76 can be prepared by the method outlined in

Scheme 21. tert-Butyl piperidin-3-ylcarbamate 69 can be coupled to an aryl halide or a heteroaryl
halide ArX (wherein Ar can be optionally substituted with one or more substituents such as halo or
alkyl) such as bromobenzene in a solvent such as dimethyl sulfoxide, in the presence of a base such as
tert-butoxide, to afford a compound of formula 74. The Boc protecting group of 74 can be removed by
10 HCl in 1,4-dioxane to afford an amine compound 75 as an HCI salt. The amine compound 75 can be
coupled with a suitable carboxylic acid R’COOH in a suitable solvent such as DMF, in the presence
of 2 suitable base such as 4-methylmorpholine, and in the presence of a suitable coupling reagent such
as benzotriazol-1-yloxytris(dimethylamino)phosphonium hexafluorophosphate, to give the final

amido compounds of formula 76.

15 Scheme 21
UNHB"C ArX, +BUONa* GNHBDC HC
ﬂ DMSO AN 1.4-Dioxane
i
73 74
N._re
NH» R3COOH, 4-methylmorphaline, N,N-dimethylformamide (j/ \{r
(J T
N~ * 2HCI h
/‘\r benzotriazok1-yloxytris(dimethylamino)phosphonium hexafluorophosphate  Ar 76
75
Methods

Compounds of the invention can modulate activity of 118HSDI1 and/or MR. The term
20  “modulate” is meant to refer o an ability to increase or decrease activity of an enzyme or receptor.

Accordingly, compounds of the invention can be used in methods of modulating 11BHSDI and/or
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Ethylene glycol 53 Alternatively, carboxylic acids 59 wherein Cy can be aryl, heteroaryl, cycloalky! or
heterocylcloalky can be prepared by the reaction of an appropriate alcohol CyCH20H with thioglycolic
acid 54 in the presence of a Lewis acid such as zinc trifluoromethanesulfonate, under 15 suitable
conditions such as refluxing to give an acid compound 55. Then 55 can be processed to give the
desired carbo@ﬁ’é&?ﬁ@%ﬁgg in the fashion as shown in Scheme 16. 37 WG’ EE@&?@%@@@‘
PCT/U'82005/028201 Scheme 16 Hs---roH Cy11-1 OH S OH Mel 5"Ir 0 0 Zn(OTf)2 Cy 0 Cs2C0O3 Cy
0 54 55 DMERYbSGdREBI(Y ReRuRBr (1) Redstdd attiS@SeneDANTIE BTy BSOS S OYsIin57 R R. 58

LiQdH S(I;r Qiehckigda M@sznlgt%gl @&uﬁ&tﬁmwm@t@fw&m@mmm EORMMIAGE0 can be
oxidized to the corres ' ne 61 with. a suitable oxidant such as 3-chloroperoxybenzoic acid.
Following Sgﬁeﬁwge ]1‘75){&(:1/{};,r g%‘ré%ioi%l?s% éen\lls%f:)rl gﬂfsa?geer?grgiﬁo %érﬁ%iﬁy idBcIds 0 o?brﬁu'%cg can be
prepared. TheddanedbiuehteSHEBhvessioN Bfithe tihihdtuel tonged wfordniatpnsé Bersoyedin any of

the Schemes dpsctbasaaiian, SehamelkAR W RaRiFRoQEIGRRASD' RBI(1), NaH, DMF $=0 or

Cy S CH2C12 Cy REI(), Nall RF, 60,5480 B NP RYSR. QR biHBhf © OH TH.

cortisol in a cell, or inhibiting the production of cortisol in a cell, where conversion to or production

of cortisol is mediated, at least in part, by 118HSD1 activity. Methods of measuring conversion rates

of cortisone to cortisol and vice versa, as well as methods for measuring levels of cortisone and
10  cortisol in celfs, are routine in the art.

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

The present invention further provides methods of treating disease associated with activity or

15 expression, including abnormal activity and overexpression, of 11BHSD1 and/or MR in an individual
(e.g., patient) by administering to the individual in need of such treatment a therapeutically effective
amount or dose of a compound of the present invention or a pharmaceutical composition thereof.
Example diseases can include any disease, disorder or condition that is directly or indirectly linked to
expression or activity of the enzyme or receptor. An 11BHSD!-associated disease can also include

20  any disease, disorder or condition that can be prevented, ameliorated, or cured by modulating enzyme
activity.

Examples of 11pHSD1-associated diseases include obesity, diabetes, glucose intolerance,
insulin resistance, hyperglycemia, hypertension, hyperlipidemia, cognitive impairment, dementia,
glaucoma, cardiovascular disorders, osteoporosis, and inflammation. Further examples of 11PHSD1-

25  associated diseases include 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, pbarmacentically acceptable salt, prodrug, or cémposition
thereof. In some embodiments, the modulation can be inhibition. In further embodiments, methods of

30  inhibiting aldosterone binding to the MR (optionally in a cell) are provided. Methods of measuring
MR activity and 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

35  pathologies such as heart failure, atherosclerosis, arteriosclerosis, coronary artery disease, thrombosis,

angina, peripheral vascular disease, vascular wall damage, stroke, dyslipidemia,
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Cysy 11 0 62 63 10 A series of carboxylic acids of formula 68 can be prepared by the method
outlined in Scheme 18. An N-Boc glycine methyl ester 64 can undergo C. alkylation in the fashion as
shown above to provide an alkylated compound 65. Removal of the Boc group with TFA followed by
an N-alkylation with an aéi)g)ropriate alkyl bromide or iodide CyCH2Br(or I) leads to the formation of an
ester 67, which UPBHBASIR hydrolysis provides the desired carboxylic acif68U$4 %433
2006/020598 PCT/US2005/028201 Scheme 18 R Rp whenR=R"=R HNO~ RBr(l), Nall, DMF HN O

TFA O/;'*-Ot@;ﬁﬂ@opro_&i@aéﬁl&,RBIiéI:)etid\laHLgsEﬂMEiﬁB,u 6ditbén RSpitsiNaH, DMEBISEFER" R R H2N
O~ Cy"Br(i HIN,Qr Lk Nakl BME QTilaMER HpOr QYO 156 6 hiB@, bi¥S(Qi6yi0 68

Alternatively, accordlnqé,to Scheme 19, the same series of carbox%lig({elcig% of formula. 68 can be

prepared it A SRR PALR G R A8 BHSH A0V e B e BT S rBoViRY & Tadctive amination to afford 5

the compound 67Asithed Isoriespondingedidemper €y o aFfl SEOMPHUACBE T RIET Etittable
conditigns. ;gahemadRmaam B aih VedntbdbdiNof RIBEUY salbiffe leb¥idd fidnfan organism such as a

mammal. In some embodiments, an i vitro cell can be a cell in a cell culture. In some embodiments,
an in vivo cell is a cell living in an organism such as a mammal. In some embodiments, the cell is an
adipocyte, a pancreatic cell, a hepatocyte, neuron, or cell comprising the eye.

As used herein, the term “contacting” refers to the bringing together of indicated moieties in an

10 in vitro system or an in vivo system. For example, “contacting” the 11BHSD1 enzyme with a
compound of the invention includes the administration of a compound of the present invention fo an
individual or patient, such as a human, having 11pHSDI, as well as, for example, introducing a
compound of the invention into a sample containing a cellular or purified preparation containing the
11BHSD]1 enzyme.

15 As used herein, the term “individual” or “patient,” used interchangeably, refers to any animal,
including mammals, preferably mice, rats, other rodents, rabbits, dogs, cats, swine, cattle, sheep,
horses, or primates, and most preferably humans.

As used herein, the phrase “therapeutically effective amount” refers to the amount of active
compound or pharmaceutical agent that elicits the biological or medicinal response that is being

20  sought in a tissue, system, animal, individual or human by a researcher, veterinarian, medical doctor
or other clinician, which includes one or more of the following:

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

25  metabolic syndrome, hypertension, obesity, insulin resistance, hyperglycemia, hyperlipidemia, type 2
diabetes, androgen excess (hirsutism, menstrual irregularity, hyperandrogenism) and polycystic ovary
syndrome (PCOS); .

(2) inhibiting the disease; for example, inhibiting a disease, condition or disorder i an
individual who is experiencing or displaying the pathology or symptomatology of the disease,

30  condition or disorder (i.e., atresting further development of the pathology and/or symptomatology)
such as inhibiting the development of metabolic syndrome, hypertension, obesity, insulin resistance,
hyperglycemia, hypetlipidemia, 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

35 (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,
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p/\O O or O~O O tBu RBr(l), NaN, DMF tBu 64 then RBr(l), NaH, DMSO 65 R 'O R R H2N O1 Cy Hy
IN O1 LiOH p Na(OAc)3BH C 0 THHMeeOH Y 266 67 RR"INOH Cy 0 68 10 A series of
(c:%rboxylic acijds of formula 72 can be prepared by the method outlined in Scheme 20. Reaction of

z-protected amine 69 with 2-bromo methyl acetate provides methyl esters 70. Alkylation(s) in t
fashion as shoR B&ER Brbvides di-alkylated methy epsters 71. Ther)ll, basi¢ e HRPY" 6/0(2())598he
PCT/t1S2005/028201 hydrolysis of the esters 71 yields the desired carboxylic acids 72. The Chz
group of theceompountis®#2r (an bewemotegaindeay Rydiogenplysigduylitichsaldatateestage.

Scheme 20,8011 When Rix RiRokb0 SRR BillbabnRMF :GykGhz ARG
severi Iic "syntyornk, rtensiof aHLIMF rfsiibtebz iMeCN N or
Cy 0 RBr(l), NaH, DMF 69 70 then R ertgg’ NaH, DMSO RR R.R Chz,NO f‘lﬁio Cbz N~ /OH THF,
a

MCOH i j~ CYORISTRBY YRR 72 SR Uerie & do eompotingts o formu can %]tlaarpi)?épared by

the methodhopttiméw drnSuhemndedicia-Bamy FpigendiR8 R blawatesodr ddreh ddbuptetdoran aryl
ha|lde. ar a hetekgasdnhalide ArX (wherein At can be optionally substituted with one or more
substituents such as halo or alkyl) such as bromobenzene in a solvent such as dimethyl sulfoxide, in

the presence of a base such as
Pharmaceutical Formulations and Dosage Forms

When employed as pharmaceuticals, the compounds of Formula I can be administered in the
form of pharmaceutical compositions. These compositions can be prepared in a manner well known i
10 the pharmaceutical art, and can be administered by a variety of routes, depending upon whether local
or systemic treatment is desired and upon the area to be treated. Administration may be topical
(including ophthalmic and to mucous membranes including intranasal, vaginal and rectal delivery),
pulmonary (e.g., by inhalation or insufflation of powders or aerosols, including by nebulizer;
intratracheal, intranasal, epidermal and transdermal), ocular, oral or parenteral. Methods for ocular
15  delivery can include topical administration (eye drops), subconjunctival, periocular or infravitreal
injection or introduction by balloon catheter or ophthalmic inserts surgically placed in the
conjunctival sac. Parenteral administration includes intravenous, intraarterial, subcutanecus,
intraperitoneal or intramuscular injection or infusion; or intracranial, e.g, intrathecal or
intraventricular, administration. Parenteral administration can be in the form of 2 single bolus dose, or
20 may be, for example, by a continuous perfusion pump. Pharmaceutical compositions and formulations
for topical administration may include transdermal patches, ointments, lotions, creams, gels, drops,
suppositories, sprays, liquids and powders. Conventional pharmaceutical carriers, aqueous, powder or
oily bases, thickeners and the like may be necessary or desirable.
This invention also includes pharmaceutical compositions which contain, as the active
25  ingredient, one or more of the compounds of the invention above in combination with one or more
pharmaceutically acceptable carriers, In making the compositions of the invention, the active
ingredient is typically mixed with an excipient, diluted by an excipient or enclosed within such a
carrier in the form of, for example, z 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
30  medjum 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 pelatin capsules, suppositories, sterile injectable solutions, and sterile packaged
powders.
35 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

43



tert-butoxide, to afford a compound of formula 74. The Boc protecting group of 74 can be removed by

10 HClI in 1,4-dioxane to afford an amine compound 75 as an HCI salt. The amine compound 75 can
be coupled with a suitable carboxylic acid R3000H in a suitable solvent such as DMF, in the presence
of a suitable base such as 4-methylmorpholine, and in the presence of a suitable coupling reagent
such as benzd¥a281 18k tris(dimethylamino)phosphonium hexafluoroﬁ)ﬁgéwg?@f’%zﬁ ve the final
amido compounds of formula 76. 15 Scheme 21 ~ /NHBoc ArX, t-BuO-Na* A\,~NHBoc NCI N DMSO N
1,4-Dioxaneuistadtialf3wadeN\td RHR3 GO @iHic - sivethyr rho rohotieNiN ldime thyidemanigentalMIR JTO N
2HC1 N bepzatriagal-lauloxytis@imathylaainmphespbanium hexafluorophosphate Ar 76 Ar 75
Methods Compounds of the inv?ntion can modulat gc i\éi%e(?fd:é}]ﬁ{SHSDl and/ors&/cl)ﬁi The tErm 20

" " S examples of sutable excipients mclude osa, sucroge, 50T Manmito
modulate” is meaft o TEfaTd A abiif TS Maredsa or decrease actvity of An enzyme of réceptor.

Accordinglytasirpoiis shtie isAldrmomkoaphEe uselHfmStRBUE B ntsHtimatAY Lt 388 Fand/or 40
WO 2096/02Qa28 #AiHHUISa005/382031pMidl dyneprdihdting there spymerdr metgptelvith &hy one or

more of the¢ampeUNcs,C% EAmRAS IRRaCosGHARANEIAIR. JnsmeRMARMImAN SucamPUnds of the
present invention can act as inhibitors of 11(31-1ISDI and/or MR. In further embodiments, the

compound?ﬁ‘f‘“’fﬁb"ih\?@ﬁ"c’i’@rﬁ?ﬁﬁ;65"8?&6“&)%%%1@%@?\9@%?SfTﬁg-@ﬁ‘f.%uﬁ forMi %hf’é% individual
in need of mogyilatiomoebdreatnzymetainGaaeerot fyatimiarste ity @irrottiratptisivemioss a
compound gfthe iRuRRtiNThenreseR davetiamiurher-pievideswmetiads okinfibiiag she conversion

of corti'?one 0, cortisol in ceIJén%inhi iting the Q{h% glgrig?ol in a cell, where conversion to or
cti

§ o
production SFESIEEs nléomg_ ?gted,%%tfl@a{)gtl pﬁ%cr%&%% I_I(%HSDI activity, Methods of measuring
conversion rates Brecertietiions eavdeolamyanddn el desige or Rith tess FBREE Y levels of
cortisone aasbil B goibisnl1iv eallsparcusoaltinednt tHetarhoih@dprgsefthinntivti nghiditne Mhedwites

methods Of'jﬁlﬁ{ %9&@%&%&“@@1@ Q§%M§%£fy%§@t@¥nﬁs suitable as unitary dosages for human subjects

and other mammals, each unit containing a predetermined quantity of active material calculated to

15  produce the desired therapeutic effect, in association with a snitable pharmaceutical excipient.

The active compound can be effective over a wide dosage range and is generally administered
in a pharmaceutically effective amount. Tt will be understood, however, that the amount of the
compound actually administered will usually be determined by a physician, according to the relevant
circumstances, including the condition to be treated, the chosen route of administration, the actual

20  compound administered, the age, weight, and response of the individual patient, the severity of the
patient's symptorns, and the like.

For preparing solid compositions such as tablets, the principal active ingredient is mixed with
a pharmaceutical excipient to form a solid preformulation composition containing a homogeneous
mixture of a compound of the present invention. When referring to these preformulation compositions

25  as homogeneous, the active ingredient is typically dispersed evenly throughout the composition so
that the composition can be readily subdivided into equally effective unit dosage forms such as
tablets, pills and capsules. This solid preformulation is then subdivided into unit dosage forms of the
type described above containing from, for example, 0.1 to about 500 mg of the active ingredient of the
present invention.

30 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 o pass intact into the duodenum or 1o

35  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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contacting the cell with a compound of the invention. Methods of measuring insulin sensitivity are
routine in the art. The present invention further provides methods of treating disease associated with
activity or 15 expression, including abnormal activity and overexpression, of 11(3HSDI and/or MR in
an individual atient) by administering to the individual in need of such treatment a
therapeuticall;gvé?f@%’\)é"”a ount or dose of a compound of the present inV&EATGRGY ¥ hrmaceutical
composition thereof. Example diseases can include any disease, disorder or condition that is directly
or indirectly linkedke i@xjdression ehrbtivityoafpthedsraymenprsiosptbheAmedcht IS Do-eassesciated

disease Ca%@dﬁﬁ#ﬂ&duﬂ? 203n%Hiseasy Useydsramandilienthatearibe.mexemgdiameliorated, or
cured by modulating enzy %i acthlt Exaénfples 8;: 11EHHSSDWlIt§s§%gat d dlgeaset% cIqu obesity,

diabetes, gititESe HitSEahe vored el € oIl s

SusIli’su M rediStance, hyperglycemia, hypertension, hyperlipidemia,
cognitive impairarehtodoetier PW&@&{%‘”@&F&Wﬁ%éﬂﬂéf‘ﬁ@b?ﬁfé@cﬁ%ﬂé%ﬁ%?% and inflammation.

Furthersexamples@fnbd{ike Dro25 iasaneiated diseateisindhsteemetbbiolic syndsespestype 2 diabetes,

androgen € R Sh%[ S RARSIMALIL SO, SKRAEANEATABRRLE TH-ABE RRIVMIE OYRY
syndrome ( The'| present invention further E]>orOV|des mei ods of odu atlr]L%)aIXIg{ acbl\(/ilty by

contacting #@*Wﬁ%ﬂﬁ“g‘eﬁﬁﬁﬁdﬂﬁ SRR VTRRE SREBRSHHERLE ‘f%ﬁa S B SEE prodrug, or
compositioruihefeefminesdndinentih ddiramtsititie srecdoiairsmeddly the ﬂﬁﬁlb" feTe! TP RlRPREIERSbodiments,

methods Offépiﬁaﬁ'llQJP@;&@AQ@%@J@”@&AB@@Q@@@M& (eptinrallyinsa 6eieargaprovidadiAdethods of
measyping | ﬁz&%t%'% gnd In a&t'é) ? L0 aiﬁd terong, hinding. are rQutipe int J}slgyﬁevmecme&ent

invention further provides me Ing a dlsease associated with activity or expression of the

MR. Examsiéaststdigendess af%%?lfélé?éfd Wltwfﬁ’&ﬁ\ﬁi}td?oé%?egﬁﬁﬁrﬁfbﬁ‘féﬂl\’ﬁﬁ TRERRS. 2Pe not limited
to hypertengiginase hasieardipesisond amp mmmwmaWato@a%fpmﬁemgﬁe@mmlﬂsrheart

failure, athefQsclerosis, AGHOSE {é@éiﬁmglg{onary artery disease, thrombosis, angina, peripheral
vascular disease, vascular w

e stroke, O 2006
PCT|U82005/0285661&‘?1W&H%8‘6P ‘ére“r?w"f‘g"?ih"g #&L ‘S{nffna‘%r% A ?%%% da?; ?sp T A
hyperdlﬁolestmnkebnmahweﬁr@tyh@nma’fﬁﬁédﬁﬁmwﬁtéﬂﬁﬁﬂfﬁ e I diepted efyﬁ% 2
diabetes, ola@g{&/ﬁ@ﬁﬁ@b@é@@ﬁ%ﬂﬁﬂmmerﬁe dndigeneral apfbstenenesrgiaitdotarget organ

damage. AS ysed hercin, 06 oA S5 MORRLIMAIS dRACS] ML SITMAR Yo 81n Vivo. I S
some embo Iments, an ex vivo cef

| can bé art of a tissue sg TP eé%ﬁ ed from an or gr%aglsm such as
a mammal TR A5 dhe YR %ﬂ\]ﬁt?‘i?eé’éﬁlaﬁgl‘{sﬁ@r&p a'cell caltare, I so
embodiments, daeein vivdtcelbikrg tedtdiviagrill an tordardisemsocel d atisndinerrAnifirsdrendghodiments,
the Ceﬂds Alpon factors such as the severity of the disease, the age, weight and general condition of the patient,

and the like.

The compositions administered to a patient can be in the form of pharmaceutical
compositions described above. These compositions can be sterilized by conventional sterilization
techniques, or may be sterile filtered. Aqueous solutions can be packaged for use as is, or lyophilized,

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

The therapeutic dosage of the compounds of the present invention can vary according to, for

30  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

35  aqueous physiological buffer solution containing about 0.1 to about 10% w/v of the compound for
parenteral adminstration. Some typica! dose ranges are from about 1 pg/kg to about I 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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adipocyte, a pancreatic cell, a hepatocyte, neuron, or cell comprising the eye. As used herein, the term
"contacting" refers to the bringing together of indicated moieties in an 10 in vitro system or an in vivo
system. For example, "contacting” the 11(3HSD1 enzyme with a compound of the invention includes
the administration of a compound of the present invention to an individual or patient, such as a
human, havingMa #48H%s well as, for example, introducing a compoun8 #&Hi¥étidn into a
sample containing a cellular or purified preparation containing the 11(3HSD1 enzyme. 15 As used
herein, the tgmwdyindigidgal'day. "Petieniss us@Rkinterdiyand ealsiyh refiriddnaarty spmatll cialtiding

mammals, preferably iieestals, GiRERASRSVRRPISIAQBRCath- iR S lliRncRSRIRerSES, O
primates, and most preferably humans. As used I;lerfeln ‘he E)hr;:\% "theraé@utlcc?llys effectlvp amount”
30 e QI Q g% )

refers to th&' SR SFERVE B8nTBBERT Gt g h&tdlicits the biological or

pRarmacattital aden i giC:
medicinal redporsetitratigdosingos wohgttimee s frons geranss e e e TtERfEPHANER by a
researcher,yetarnaiian, waagiealsdoctor or other clinician, which includes one or more of the following:

(1) preventing the disease; for. example, figventing. 3 disaase.andiian-osdisamisrdnanodadividual

who may be redlsp%gloe%gto the disease, condition or disorder hut does nof yet ex erience or display
the patholod3Bioey stz Hgsoriite %é%@?ﬁ&ﬁ-ﬂ’ﬁ?fﬁ?ﬁﬁ‘&éh?ﬁf&sg?é BraVEnTHg %8 hetabolic
syndrome, hyjiedessiommebesityssimsuliniredistamtey hgpérghicbnbice: hyperlipidemia, type 2 diabetes,
androgen excess (hirsutism, menstrual irregularity, hyperandrogenism) and polycystic ovary

syndrogme (PCQS); (2) inhipiting the djsease; for example, inhibiting a disease, condition or disorder in
an in&i@idué‘f‘%ﬁﬁ)@” Gﬁ‘@#%%”%%@%’r%%ﬁéying.the athology or symptomatology of the disease, 30
condition or disorderothes asapresfifly RustR BB IR B F RS- SE RO PSR BESHSRo0logy) such
as inhibitingihiesdemeloprrant-of mstdbelidisimdiogiat hisoeitension botesityrmsudirnragistince,
hvperg'ycew&u%g%&H%ﬁmgangxgeee@z%@q{%m@mw?ﬁ%ﬁgﬁuﬂaéa? WA R REAS Y ALegularity,
hyperandrogeniom). or polycystc ovary syndrome (PCOR). stabllzing wialload I dfie gasg.of a via
infection: arfdl FEEHUNMBIGIRANG TRE GIABA IBP B Mt Amen6ratng a disease, condition or
disordé§ in anzyimelnsidyretherkenisiesys ridirclehylof dispiaiig the pathology or symptomatology of the
disease, 42 WO 2§0Q6/028bR8-Rfer At$2PRNERS A0t pamditian-oraigonder ¢f.tw nevetisingithe
pathology andier SyPtomalolofn). s460 5,48 4 S aSIRA Hhea RY GHR Al MRLRb I S o,

hypertensionlf'%%pe%l y, insulin resistance, ygerg ycemia,, hyperlipidemia, %)e ’%diabgtes,(handrogen
excess (hirs‘iﬁ?iﬁﬁ%@ﬁ%ﬁ&ﬁ‘ﬂ’é?ﬁ??@g?ﬁaaﬁ?tﬁm aving an atomic fnass o mass numoer different from the

atomic mass or mass number typically found in nature (ie., naturally occurring). Suitable
20  radionuclides that may be incorporated in compounds of the present invention include but are not
limited to 2H (also written as D for deuterium), *H (also written as T for tritium), N, Be, Mo, BN,
15N, B0, 170, %0, 1, ¥, *Cl, @Br, "Br, “Br, "Br, 'L "1, T and 'L The radionuclide that is
incorporated in the instant radio-labeled compounds will depend on the specific application of that
radio-labeled compound. For example, for in vitro receptor labeling and competition assays,
25  compounds that incorporate °H, *C, ¥Br, ¥, By 335G or will generally be most useful. For radio-
imaging applications "'C, '*F, %1, %1, %1, ™1, "B, "Br or "'Br will generally be most useful.

It is understood that a “radio-labeled * or “labeled compound” is a compound that has
incorporated at least one radionuclide. In some embodiments the radionuclide is selected from the
group consisting of *H, *C, 1, **S and **Br.

30 Synihetic methods for incorporating radio-isotopes into organic compounds are applicable to
compounds of the invention and are well known in the art.

A radio-labeled compound of the invention can be used in a screening assay to
identify/evaluate compounds. In general terms, a newly synthesized or identified compound (i.e., test
compound) can be evaluated for its ability to reduce binding of the radio-labeled compound of the

35  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.
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hyperandrogenism) and polycystic ovary syndrome (PCOS), or lowering viral load in the case of a 5
viral infection. Pharmaceutical Formulations and Dosage Forms When employed as pharmaceuticals,
the compounds of Formula | can be administered in the form of pharmaceutical compositions. These
compositions can be regared in a manner well known in 10 the pharmaceutical art, and can be
administered b‘y%"\%\ﬁ%’ﬂ/?ﬁ routes, depending upon whether local or syst&fmi@§aiEAds desired
and upon the area to be treated. Administration may be topical (including ophthalmic and to mucous
membranestincluding intranasal, vaginal and rectal delivery), pulmonary (e.g., by inhalation or

insufflation of powglers.QeAgKosls: NG uding.PyHailizes iR altasheab:intmanasal epidermal and

transdermal), ocular, oral Oﬁ%renteral. Methods for. ocular 15 de iverybca,n indclgdte tgx%{ca%
administratiSn &R iHL85)! SibEn oh MNVAT PRNEt PSP ittr ATHEE Sto Britr8dudtiEh by
balloon cathisteswer efshtidalmiciviserssuinitdiyoptace drimetivenignitinetirilinne. Parepteitial
adminisiratigpminglidiesHirangnaksajotrranerab sy hsuianeosSmkAper dRneahasdrtamuscular

injection or infusian; oL ilragranial, &g niatheral ol DiusaViFWar adminiplielgf, Rargntera
administration can be I the form of a single bolus dose, or 20 me\l‘g e, for example, by a continuous
perfusion pﬁ‘l‘ﬁ?)?’i?Iﬁ%rﬁ’%léé‘ﬁti@él‘%?ﬁpﬁéﬁi%ﬁs%ﬁ&?%ﬂ%%&ﬁ? raspRERiERRifRAMiEPthay include
transdermatpaiches swinthvahts; leiiinappreamsihgel skitiedps the apJosioties, sitheys, ifiguids and
powders. CQ@M@QE[Q%%BH(?E{I%&RM@G@k}&@é&%@p&%ﬁ%sad&mﬂ&&&ﬁrgu@&l%ﬁ&@%ﬁa&l%ﬁ%ﬁ%& and the

like may be necessary or desSirable. This invention alls%incllrl%e(?igrhar tac:eutical compositions which
contain? as PRSI SHTJPEARE e SHRPSIHIHEY '?ﬂeeé(%?nup?)un&seq the invention above in
combination with Gie iovemiisrewPHuardesreibedi b ancisth blevesefanscibe mariplgs (Aaedsiispéstions of the
invention, the-agtideadngredieririsiupicalyoonpsed, with a8 sxcipianid dduted by avexoipienipr enclosed
within such a_carrigf In %@%ﬁﬁ@ﬁé AL XA A GRAPS K G BACHSL RAREE AFQIRGE GARiRIRET. When

the excipient serves as a diluent, it can be a solid, semi-solid, or liquid m rkal which acts as a
vehicle, carberresd mamdifieddp e brsoniany damme FRs: t'ﬁge(?SWﬂ%gfﬁgfsec%ﬁ THYRE form of
tablets] Jillsfopadvd eishitoz ehiE$SEx cinéls; [MBcirets]imdii miesuspensidrsisamuivioas! isodtions, 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 packgé(&wg Wders. 35 In preparing a formulation, the active compound can be milled to
provide the Bppplsriate particle size prior to combining with the other ingredients. If the active

compound is substantially insoluble, it can be milled to apasticle size of less than 200 mesh. If the
active compound is 43

20 N-(3R)-1-[(3-Chloro-2-methylphenyl)sulfonyl]piperidin-3-ylcyclohexanecarboxamide
Step 1: N-[(3R)-piperidin-3-pl]cyclohexanecarboxamide hydrochloride
Cyclohexanecarbonyl chloride (70.0 pL, 0.515 mmol) was added to a mixture of tert-butyl
(3R)-3-aminopiperidine-1-carboxylate (100.0 mg, 0.499 mmol) and potassium carbonate (150 mg, 2.1
eq.) in acetonitrile (3.0 mL) at RT. The reaction mixture was stirred at RT for 1 h, and was filtered.
25 The filirate was concentrated under reduced pressure. The residue was treated with 4.0 M of hydrogen
chloride in 1,4-Dioxane (2.0 mL) at RT for 1 h. The solvent was evaporated under reduced pressure to

give the product which was directly used in next step reaction without further purification.

Step 2: N-(3R)-1-{(3-chioro-2-methylphenylsulfonyl]piperidin-3-ylcyclohexanecarboxamid
30 N-[(3R)-piperidin-3-yl]cyclohexanecarboxamide hydrochloride (12.3 mg, 50.¢ pmeol) in
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._ WO 2006/020598 PCT/US2005/028201 substantially water soluble, the particle size can be
adjusted by milling to provide a substantially uniform distribution in the formulation, e.g. about 40
mesh. Some examples of suitable excipients include lactose, dextrose, sucrose, sorbitol, mannitol,
starches, gum acacia, calcium phosphate, alginates, tragacanth, gelatin, calcium silicate, 5
microcrystallin& 2eiité&*Bolyvinylpyrrolidone, cellulose, water, syrup, an8Thétiletitise. The
formulations can additionally include: lubricating agents such as talc, magnesium stearate, and
mineral oil; wettmgikg@ritspenvisifying dnspuspehdingizgEits;ybiedertingdgentysughiasimethyl-
and propylhygiQxy/Renaales. SHeREHRERIENISnaM HavpiiNaRdenitnd hekRmResitiRasof the
invention can ge formulated so as to provi%e Jick }s?#s,t I?r%g %%delaf\'/%ed relgqse ofﬁﬁé%a%gtive
ingredient aRar L SHAIMAHATN 18 HPELE Ry By NG ol CoBAIE A A b e
compositions 8amipe fodmuatedifisda tnirefodBHE forsivedeh doised eredistalhidgfidiA-chlsou5 to about
100 mgsmoressatly Bhoubidieabont B macahtiaretiveingadentrHye-tesan/Zunit dosage forms”
refers to physically discrete units suitable as unitary dosages for human subjects and other mammals,
each unit containing a predetermined quantity of active material calculated to 15 produce the desired
therapeutic Emueelet association with a suitable pharmaceutical excipient. The active compound can
be effective over a wide dosage range and is generally agministered in a pharmaceutically effective
amount. It will be understood, however, that the andount of thg compound actually administered will
usually be determined by a physician, accardingyfo thgrelévant circumstances, including the condition
to be treated, the chosen route of administration! the actual 20 compound administered, the age,
weight, and response of the individual patient’f the severity of the patients symptoms, and the like. For
preparing solid compositions such as tabléts:s#® principal active ingredient is mixed with a
pharmaceutical excipient to form a solid prefgkmulaiégn composition containing a homogeneous
mixture of a compound of the present inve @ hen referring to these preformulation compositions
25 as homogeneous, the active ingredient pically dispersed evenly throughout the composition so

that the co ifian, cag.he readil jvi into ' ihdosage forms such as
tablets, i||:@g%%‘a“Iﬁ@“?h?é‘%@fﬁ%@%?ﬁ%ﬁﬁ%Hi%%%%’%%%%%%‘g‘g ki;;lgt}lo unit dosage forms of the
type dé€cribed abdWis COMBRHIA IV AOMPPREH SRR BT FetocAHBREE (0 IS JPHEARIR & ifGPMRient of the
present inveiMid).” 339 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 pillﬁan cloTprise an inner dosage and an outer dosage component, the latter being in the
33 € . .
form of an enverfg’pe over the former. The two components can be separated by an enteric layer which

serves to resist "
N
(T
N

0=85=0
a
T

15 - N-(3R)-1-(2-Naphthylsulfonyl)piperidin-3-ytjcyclohexanecarboxamide
This compound was prepared using procedures analogous to those for example 1. LCMS:
(M+H)" = 401.1.

Example 4
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disintegration in the stomach and permit the inner component to pass intact into the duodenum or to
35 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. 44 WO 2006/020598 PCT/US2005/028201 The liquid
forms in whichtie?@8fip6tthds and compositions of the present invention A/ B&E8Htated for
administration orally or by injection include aqueous solutions, suitably flavored syrups, aqueous or oil
suspensions, and flavored emulsions with edible oils s cottonseed oil, sesame oil, coconut oil,
or peanut oil, as well as elixirs and similar ph uti hicles. 5 Compositions for inhalation or
insufflation include solutions and suspensions in; phdrmaceutically acceptable, aqueous or organic
solvents, or mixtures thereof, and powders. quu?d or solid compositions may contain suitable
pharmaceutically acceptable excipients as aeseribed supra. In some embodiments, the compositions
are administered by the oral or nasal respira route for local or systemic effect. Compositions in

can be nebulized by use of inert gases. Nehulizéd 10 solutions may be breathed directly from the
nebulizing device or the nebulizing device camtie™attached to a face masks tent, or intermittent
positive preggiig RIRahIRG MR NRGHAHRRdIRUSPRIGIAPAMHaREQMPOSitions can be
administered orally,or nasally from devices whicn deliver the faunilialion i) ap.apRropfigigymanner.
The amount of compoundor comp(?slﬁon administered to a pgtlent Wllfvary depending upon 15 what
is being adiiVHigeredfth8 8 drpose of the administration, such as prophylaxis or therapy, the state of
the patignt, the manner of administration, and the like. In therapeutic applications, compositions can
be administﬁggg,lggg patient already suffering from a disease in an amount sufficient to cure or at least
partially arrest the symptoms of the disease and its complications. Effective doses will depend on the
disease condition being treated as well as by the jydg of the attending clinician depending 20
upon factors such as the severity of the disease; ageswweight and general condition of the patient,
and the like. The compositions administeredo & patient can be in the form of pharmaceutical
compositions described above. These compos i\Elt_ions can be sterilized by conventional sterilization
techniques, or may be sterile filtered. Aquegu_ Solutions can be packaged for use as is, or Lyophilized,
25 the lyophilized preparation being combin jth a sterile aqueous carrier prior to administration.
The pH of the compound preparations typic ill be between 3 and 11, more preferably from 5 to 9
and most preferably from 7 to 8. It will be undérstood that use of certain of the foregoing excipients,
carriers, or stabilizers will result in the formation ot pharmaceutical salts.
N-(3R)-1-[(4-propylphenyl)sulfonyl}piperidin-3-ylcyclohexanecarboxamide

This compound was prepared using procedures analogous to those for example 1. LCMS:

10 (M+H) =393.1

Example 6

N-{(3R)-1-{{4-fluorophenyljsulfonyl] piperidin-3-yl}eyclohexanecarboxamide
15 This compound was prepared using procedures analogous to those for example 1. LCMS:

(M+H)" = 369.1,

Example 7
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The therapeutic dosage of the compounds of the present invention can vary according to, for 30
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 upoh®2MEASE!%f factors including dosage, chemical characteRSTESERYY 2B rophobicity),
and the route of administration. For example, the compounds of the invention can be provided in an 35
aqueous physiological buffer solution containing al:g_put 071 te about 10% wi/v of the compound for
parenteral adminstration. Some typical dose . 8.are~frgm about | g/kg to about 1 g/kg of body
weight per day. In some embodiments, the dEse tan is from about 0.01 mg/kg to about 100 mg/kg
45 WO 2006/020598 PCT/US2005/028201 oftbody weight per day. The dosage is likely to depend on
such variables as the type and extent of prégrés8ion of the disease or disorder, the overall health
status of the particular patient, the relative bjgtegical efficacy of the compound selected, formulation of
the excipient, and its route of administration g

Wi

gctive doses can be extrapolated from dose-response
curves derived from in vitro 5 or animal modelfest®ystems. The compounds of the invention can also
be formulated iizRpHnatiboxypptieyiieutimipépesid oyl pdvabtveea g reltientddeshich can include any
pharmaceutical aget shishoasdeRl iphRIGR!S; RAadies . 1B3MWNE SURPIESSants: antidpflammatory
agents and &aﬂﬁeﬁ. }% lra eled Compounds and Assay Methods Another aspect of the present
invention relatesto 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 sampissprlBding human, and for identifying ligands by inhibition binding of a radio-labeled
compound. Accordingly, the present invention includes 1 al zyme assays that contain such

4

radio-labeled compounds. The present invention f ther es isotopically-labeled compounds of

) § a compound of the invention where one
atorn having an atomic mass or mass number
different from the atomic mass or mass numieér typically found in nature (i.e., naturally occurring).
Suitable 20 radionuclides that may be incogpqrated in compounds of the present invention include but
are not limited to 2H (also written as D for deuterium), 3H (also written as T for tritium), 1"C 13C 14C
13N 15x1 'sO 170180, '8F 355, 36C1 82B r, 76Br, 77Br, 1231, 1241 1ul and 1311. The
radionuclide that is incorporated in the instapt radio-labeled compounds will depend on the specific
application of that radio-labeled compound. For example, for in vitro receptor labeling and competition
assays, F

Y N-(3R)-1-[(3-chloro-4-flusrophenyl)sulfonylpiperidin-3-yleyclohexanecarhoxamide

This compound was prepared using procedures analogous to those for example 1. LCMS:

10 (M+H)" = 403.0/405.0.

the invention. An "isotopically" or "radio-labe
or more atoms are replaced or substituted

Example 9

T

1-(4-Chiorophenyl)-N-[(3R)-1-(phenylsulfonyl)piperidin-3-yljcyclohexanecarboxamide
15 Step 1. tert-Butyl (3R)-3-([1-(4-chlorophenylcyclohexyl]carbonylamino)piperidine-I-carboxylate
To a mixture of 1-(4-chlorophenyljcyciohexanecarboxylic acid (24.6 mg, 103 pmol) and tert-
butyl (3R)-3-aminopiperidine-1-carboxylate (20.0 mg, 99.7 pmol) in N,N-Dimethylformamide (1.00
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25 compounds that incorporate 3H, 14C, 82Br, 1251 1311, 3sS or will generally be most useful. For
radio- imaging applications 11C,18F, 1251, 1231, 1241, 1311, 75Br, 76 Br or "Br will generally be most
useful. It is understood that a "radio-labeled " or "labeled compound" is a compound that has
incorporated at least one radionuclide. In some embodiments the radionuclide is selected from the
group consistifP¥¥24¥81251 35S and 82Br. 30 Synthetic methods for ffcoH5at4tH§PAdio-isotopes
into organic compounds are applicable to compounds of the invention and are well known in the art. A
radio-labeled. ¢ ampatsddabshinvepiemtaditehysedinphosphes nin e assay pbosdentifyfcvakiate
compoundseh ASRSIAISINELE N AXIRSIERMA (dpDion PAMBRHRL (P miRst £amppund) can

be evaluated for its ability to reduce binding of the radio-labeleg Com@:ur}]l g{&ﬁ}? %Fsigv?npon to the
enzyme. ACKEEgG T HRXEBRITFO PP ER SO AR T R SIS TtActha Pdict1aberRd compound for
binding to théendyne diretilyTborrelatete itssbiridingealfmi(: 48y RocaIGg3Yder reduced

PCTIU$2000/Q28204v&ils rhndipsentinveatignalse instudpsabaimagoutnahddisnitatis. for
example, in the treatment or prevention of 11[3HSDI- or MR-associated diseases or disorders,

obesity, diabetes and other diseases referred to herein which include one or more containers

containing &tghairfAcdintenhsEbMiEEBIntr edmbHeme daFrersp e Bre{E %mount of a
compound of the iréentiom:tButeh kits(3ean-{{irtidehlnokideyikrddired]ereniamor- o Eiss

CO”"e”tion%!m%?@iﬁ‘ﬂea&ﬁyﬁi%é&%?wm%ﬁim HEDLRSOR XAMBIE. COBtAINAISIth ane THeMore

pharmaceutically acceptable carriers, additiona Qma'er&a géc. as W(l!llrgc% r,e%‘éjcll apparent to those

skilledh the? At Rk GEARSHEch th 81V a Jh SRTETS P | 2SSt B e <

ICating quanﬁuues of the corr?ponents to
be administeredhngritbelidethfopeiftedtiisiration, 10 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

D e B IO, SAISe 48 SUBISHNSIA N PIBRES. NGRS Aalalended Lo i

Ih
the invention tn-any manner. THosé of ski  the ar re%%ily recognize, & ‘{;"‘Qret?{ff' é]eo%%ritical
parameters which dar - Rreonbar S NHO MR TS §rt e S ORTEIT ME SERTE rastifs. *The ¥ompound of
the Exgimplesoneieat&douine to0imlipitesstohid [SHSTI-dindforiylfhaleurd 3§ fo-bhet &t Imbre of the
assays prO\anezgan%{ H}‘l cﬁféﬁd\é'@'ﬁﬁagﬁ‘@“ﬁ&%ﬂ WY QB FEGhe reaction mixture was stirred at RT for
overnight, and was diluted with DMSO (0.8 mL) and adjusted to pH = 2.0. The resulting sclution was
submitted to purify by prep.-HPLC to give the corresponding destred product 1-(4-chiorophenyl)-N-

[(3R)-1-(phenylsulfonyl)piperidin-3 -ylleyclohexanecarboxamid. LCMS: OMAH)' = 461.1/463.1.

e

a

2
1~Methyl—N-[(3R)—1~(phenyisulfonyl}piperidiu-ii-yi}cyclohexanecarhoxamide

This compound was prepared using procedures analogous to those for example 9. LCMS:

25 (M+H) =365.2.

20
Example 19

Example 11
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~ Cl 20 N-(3R)-1-[(3-Chloro-2-methylphenyl)sulfonyl]piperidin-3-ylcyclohexanecarboxamide Step 1:
N-[(3R)piperidin-3 yllcyclohexaneearboxamide hydrochloride Cyclohexanecarbonyl chloride (70.0 L,
0.515 mmol) was added to a mixture of tert-butyl (3R)-3-aminopiperidine-I-carboxylate (100.0 mg,
0,499 mmol) and potassium carbonate (150 mg, 2.1 eq.) in acetonitrile (3.0 mL?) at RT. The reaction
mixture was stitred st BY¥or | It, and was filtered. 25 The filtrate was concEntfated Utiiat reduced
pressure. The residue was treated with 4.0 M of hydrogen chlcc))gide in 1,4-Dioxane (2.0 mL) at RT for 1
h. The solvent was evaporated under reduced pressurg give the product which was directly used in

next step reaction without further purification. Step 2:
N-(SR)-1-[(3-chloro-2-methylphenyl)suIfog&m{eri -3 yttyclohexanecarboxamid 30
N-[(3R)-piperidin-3-yljcyclohexanecarboxamide hydsochloride (12.3 mg, 50.0 smol).in 47 WO
2006/020598 PCT/US2005/028201 acetoni*trile (0.8 mL) was treated diisopropylethylamine (20.0 L).

To the solution was added 3- chloro-2-nmetiyibenzenelsulfonyl chloride (11.3 mg, 50.0 mol). The
resulting mixture was stirred at RT for ovegaight, and then was adjusted to PH = 2.0 with TFA. The

mixture was diluted with DMSO (1.0 mL was purified by prep-HPLC to give the desired product
N-(3R)-1-[(3-chloro-2 5 methylphenyl)sultsayHipiperidin-3-yl-cyclohexanecarboxarnide. LCMS:

(M+H)+= sgg-lgérﬁ%lxﬁﬂ-ﬁgﬁ - Qlﬁhgn_;]lsqugyl%)iggié&—gﬁwohexanecarboxamide

N-(3R)-1-[(2-Nitrophenyl)sulfonyl]piperidin- gyclohexanecarboxamide 10 This compound was
prepared using prociHtFBEERG KGR TSRS th BERe B ESCaRH Ao RoEIS e oy 2 arels 8 - E¥Bmple 3
Nyo O 0=S€8#5NJER)-1-(2-Naphthylsulfonyl)piperidin-3-yljcyclohexanecarboxamide This
compousnd was prepared using procedures analogous to those for example 1. LCMS:

|

[ Pt S el

Example 12

4-Methoxy-N-[(3R}-1-(phenylsuifonyl)piperidin-3-yljcyelohexaneearboxamide
This compound was prepared using procedures analogous to those for example 9. LCMS:
10 (MHHY =381.0.

Example 13

N-[{(38)-1-(phenylsulfonyl)piperidin-3-yl]cyclohexanecarhoxamide
15 This compound was prepared using procedures analogous to those for example 1. LCMS:

(M+1D" =351.1.

Example 14
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(M+I-1)+ = 401.1. Example 4 48 WO 2006/020598 PCT/US2005/028201 O 0=s=o Ol
N-(3R)-1-[(3-chlorophenyl)sulfonyl]piperidin-3-ylcyclohexanecarboxamide This compound was
prepared using procedures analogous to those for example 1. LCMS: (M+H)' = 385.1/387.1. 5

Example 5 N %,A\E(Qﬁ%ggdy-(3R)-l-[(4-propylphenyl)suIfonylIpiperidin-3-y|9¥ql%g%§}a%§{boxamide
This compound was prepared using procedures analogous to those for example 1. LCMS: 10 (M+H)+
=393.1. Example 6/~ HI1 NOO0=S=0 0 F

N-{(3R)-1-[(4-fluorophenyl)sulfonyl]piperidin-3-yl}cygclo @ ecarboxamide 15 This compound was
prepared using procedures analogous to th rexample’ 1. LCMS: (M+H)+ = 369.1. Example 7 49
WO 20061020598 PCT1US20051028201 l?\lI s
|

0=§=0

o F

=
N-{(38)-1-[(2-fluorophenyl)sulfonylipiperidin-3-yl}cyciohexanecarboxamide
This compound was prepared using procedures analogous to those for example 1. LCMS:
(M+H)" = 369.1.

Example 15

N—{(BS}-1—[(2-(3hlorophenyl)sulfonyl]piperidin-3~yl}cyclohexauecarboxamide
This compound was prepared using procedures analogous to those for example 1. LCMS:

10 (M+H)" = 385.1/387.1.

Example 16

N-{(SS)«L-{(Z-Bromrophenyl}suifonyl}piperidin-—3—yl}cyclohexanecarboxamide
15 This compound was prepared using procedures analogous to those for example 1. LUMS:

(M+H)" = 429.0/431.0.

Example 17
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N o O=S=0 N-{(3R)-1-[(3-methoxyphenyl)sulfonyll piperidin-3-yl}cyclohexanecarboxamide This
compound was prepared using procedures analogous to those for example 1. LCMS: (M+H)' = 381.1.
5 Example 8 N 0- =0 \ CI N-(3R)-1-1(3-chloro-4-fluorophenyl)sulfonyl]
piperidin-3-ylc¥$lohexanecarboxamide This compound was prepared using procedures analogous to
those for examp%zﬁqﬁl’_%%%: 10 (M+13)' = 403.01405.0. Example 9D | ~ }gGQI”U 219828201
1-(4-Chlorophenyl)-N-[(3R)-1-(phenylsulfonyl)piperidin-3-yllcyclohexanecarboxamide 15 Step 1:
tert-Butyl (3R)-3-([1-(4-chlorophenyl)cyclohexylJcagbonylamino)piperidine-l-carboxylate To a mixture of
1-(4-chlorophenyl)cyciohexanecarboxylic aci B'me,~03 mol) and tert- butyl
(3R)-3-aminopiperidine-I-carboxylate (20.0 rrgﬁi oI) in NN-Dimethylformamide (1.00 50 WO
2006/020598 PCT/US2005/028201 mL) was afided

benzotriazol-1-yloxytris(dimethylamino)pho rtum hexafluorophosphate (44.2 mg, 99.9 Irmol),
followed by and 4-methylmorpholine (50.0 L) tkture was stirred at it for overnight. The mixture
was diluted with ethyl acetate (5 mL) and wa with NaHCO3 (7.5%, 3 xI mL) and brine (1 mL). The
organic layer was dried over Na2S04, filtered, concentrated under reduced 5 pressure to give the
product whidh S i@ re g tine o U St TR SRS tion. Step 2:
1-(4-Chloropheny!)INs[(@R)epiderithimeryiidyeiohexersdoss boxamigehidro dbioridarkhe f€idSutyl
(3R)-3-([ 1-(dwechigrephgnyl)cyclohexyljcarbonylamino)-piperidine-I- carboxylate was treated with 4.0 M
of hydrogen chloride in 1,4-dioxane (0.5 mL) at RT for 1 h. The 10 solvent was evaporated to give the
corresponding product which was directly used in next step reaction without further purification. Step
3: 1-(4-ChlofErEs/BEN-[(3R)-1-(phenylsulfonyl)piperidin-3yl]cyclohexanecarboxamide

H
O‘\\N\I(O
{?] 0
0=8§=0
NO2

N-{(38)-1-{{2-Nitrophenyi)sulfonyl] piperidin-3-yl}cyclohexanecarboxamide
This compound was prepared using procedures analogous to those for example 1. LCMS:

10 (M+H)" =396.1.

Example 19

N-{(38)-1-[(2-methylphenylsulfonyl]piperidin-3-yl}cyclobexanecarboxamide
15 This compound was prepared using procedures analogous to those for example 1. LCMS:

(MAH)" = 365.1.

Example 20
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The 1-(4-chlorophenyl)-N-[(3R)-piperidin-3-y1]-cyclohexanecarboxamide hydrochloride (50 15 mol) in
acetonitrile (1.0 mL) was treated with N,N-diisopropylethylamine (20.0 ItL) at RT, then
benzenesulfonyl chloride (9.27 mg, 52.5 mol) was added. The reaction mixture was stirred at RT for
overnight, and was diluted with DMSO (0.8 mL) and adjusted to pH = 2.0. The resulting solution was
submitted to pUYIYIHES? HPLC to give the corresponding desired prodJ&Tﬁ@%ﬁl’&?&?}henyl)w-
[(BR)-1-(phenylsulfonyl)piperidin-3-yl]cyclohexanecarboxamid. LCMS: (M+Hf = 461.1/463.1. 20
Example 10 p\I~ o=s=0 1-Methyl-N-[(3R)-1-(phenMIsuI piperidin-3-yl] cyclohexanecarboxamide
This compound was prepared using procedﬁ I o those for example 9. LCMS: 25 (M+H)~

= 365.2. Example 11 51 WO 2006/020598 RCTIUS20H05/028201 OH O N 0=S=0 4-Hyd
roxy-N-[(3R)-1-(phenylsulfonyl) piperidin-3-yl]Kyclohexanecarboxamide This compound was prepared
using procedures analogous to those for exam$gie 9. LCMS: (M+H)+= 367.0. 5 Example 12 OMe N
CJV 0 0=5=0 6 4-Metboxy-N-[(3R)-1-(phenylsulfofit)piperidin-3-yl]cyclohexanecarboxamide This
compound was prepared using procedures gous to those for example 9. LCMS: 10 (M+Hf =

381.0. Example 13 )
N-{(3S)-1-{[2-(triftuoromethyl) phenyl]sulfonyi} piperidin-3-ylcyclohexanecarboxamide

“This compound was prepared using procedures analogous to those for example 1. LCMS:

(M+H) = 419.1,

Example 21

OCF,

N—((SS)-l-{[2—(’I’rif.luoromethoxy)phenyl}sulfanyi}pipez-idin—3—y£)cyciohexanecarboxamide
This compound was prepared using procedures analogous to those for example 1. LCMS:

10 (M+H) =435.1,

Exampie 22

N-{(3S)-l—[(2-Phenoxypheny!)sulfonyi]piperidin-B—yl}cyclohexanecarbaxamide
15 This compound was prepared using procedures analogous to those for example 1. LCMS:

(MHH) = 443.1.

Example 23
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NIl HINJ O |0=5=0 N-[(3S)-1-(phenylsulfonyl)piperidin-3-yllcyclohexanecarboxamide 15 This
compound was prepared using procedures analogous to those for example 1. LCMS: (M+H)' = 351.1.
Example 14 52 WO 2006/020598 PCT/US2005/028201 ,NH Il N)O 0=S=0F

N-{(3S)-1-[(2-flyqr. ulfonyllpiperidin-3-yl}cyclohexanecarbOxamid i d was
Lo iR

prepared using procedures analogous to those for example 1. LCMS: ( xample 15 H

N"0 N), 0 0=5=0 CI ~N-{(3S)-1-[(2-C hlorophenyl)sulfonyll piperidin-3-yl)cyclohexanecarboxam ide

This compound was prepared using procedures apjalog to those for example 1. LCMS: 10 (M+li)®

= 385.1/387.1. Example 16 H N"0 o NJI ON
N

0
|
0=8=0

Cl
N-{(3S)-1-[(3-Chlorophenyl)sulfonyl| piperidin-3-yljcyclohexanecarboxamide
This compound was prepared using procedures analogous to those for example 1. LCMS:

(M+H)" = 385.1/387.0.

Example 24

CN
Nn{{?sS}—1-[(S-Cyanophenyl)sulfonyl]piperidin-.'i-yl}cyclohemnecarboxamide
This compound was prepared using procedures analogous to those for example 1. LCMS:

10 (M+H) =1376.1.

Example 25

N—{(SS)wl-[(B-Methylphenyl)suifouyl}piperidin—S-yl}cyclohexanecarboxamide
15 This compound was prepared using procedures analogous to those for example 1. LCMS:

(M) = 365.1.

Example 26
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0=S=0 Br U~ N-{(3S)-1-[(2-Bromrophenyl)sulfonyll piperidin-3-yl}cyclohexanecarboxamide 15 This
compound was prepared using procedures analogous to those for example 1. LCMS: (M+A)+ =
429.0/431.0. Example 17 53 WO 2006/020598 PCT/US2005/028201 H N 'ra 0=5=0 CN
N-{(38)-1-[(2-%}/89[%;1%%quIfonyl] piperidin-3-yl}cyclohexanecarboxamide This compound was
prepared using procec?ures analogous to those for example 1. LCMS: (Mfﬁﬂ}sﬁ%‘?’f.%"éxample 18
0.110 O=S=0 NOZ N-{(3S)-1-1(2-Nitrophenyl)sulfonyl]piperidin-3-yl}cyclohexanecarboxamide This
compound was prepared using procedures analogous se for example 1. LCMS: 10 (M+W =
396.1. Example 19 H N"0 N O 0=5=0 N
N-{(3S)-1-[(2-methylphenyl)sulfonyl]piperidin}3-yl}cycfohexanecarboxamide 15 This compound was
prepared using procedures analogous to thos# for example 1, LCMS: (M+H)* = 365.1. Example 20 54
0=8=0

CF3
N-((38)-1-{[3-(Trifilnoromethyl) phenyl}sutfonyl}piperidin-3-yi)cyclohexanecarboxamide

This compound was prepared using procedures analogous to those for example 1. LCMS:

(M+E)* = 410.1.

Example 27

N—{(3S)—1~{{S—Phenoxyphenyl}snlfonyﬂpiperidin-3—y!}cyclohexanecarboxamide
This compound was prepared using procedures analogous to those for example 1. LCMS:

10 (M+H)' =443.1,

Example 28

15 N-{(38)-1-[{(4-fluorophenyl)sulfonyl] piperidin-3-yl}cyclohexanecarboxamide

This compound was prepared using procedures analogous to those for example 1. LCMS:

(MHED)" = 369.1.
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WO 2006/020598 PCT/US2005/028201 O NJt O=S=0 ~CF3 N-((3S)-1-{ [2-(trifluorom ethyl)phenylI
sulfonyl}piperidin-3-yl)cyclohexanecarboxamide This compound was prepared using procedures
analogous to those for example 1. LCMS: (M+W =419.1. 5 Example 21/~ H N'N, O 10=S=0

OCF3 1145 N: -1-{[2-(Trifluoromethoxy)phenyll sulfonyl}piperidin-3- arboxamide
N SNl nheranse

This compound was prepared using procedures analogous to those for exam 10 (M+H)*
=435.1. Example 22 N) IO" 1 0=5=0 0 N-{(3

S)-1-[(2-PhErongieB&nyl)sulfonyllipiperidin-3-yl}cyclohexanecarboxamide 15 This compound was

prepared using procedures analogous to those for exa 1. LCMS: (M+H =443.1. Example 23 55
WO 2006/020598 PCTIUS2005/028201 Nﬁljﬁ
N o]

]
0=5=0

Cl
N-{(38)-1-[(4-chlorophenyl)sulfonyllpiperidin-3-yl}cyclohexanecarboxamide
This compound was prepared using procedures analogous to those for example 1. LCMS:
5 (MHH) =385.1/387.1.

Example 30

I}! 0
0=5=0
OMe
N~{(SS)—I-{{4—methoxypbenyl)sulfonyl]piperidin—S—y!}cyc!ohexanecarbﬂxamide
10 This compound was prepared using procedures analogous to those for example 1. LCMS:
(M+H)" = 381.1.
Example 31
H
O‘\\Np
!}I 0
0=8=0
OCF,

15 N—((3S)-l—{[4-(triﬂuoromethoxy)phenyl}squonyl}piperidin—3-yl)~cyclohexaue-earhoxamide

This compound was prepared using procedures analogous to those for example 1. LCMS:

(M+H)* = 435.1.
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N (O 0=S=0 Cl N-{(3S)-1-[(3-Chlorophenyl)sulfonyl]piperidin-3-yl}cyclobexanecarboxamide This
compound was prepared using procedures analogous to those for example 1. LCMS: (M+H)' =
385.1/387.0. 5 Example 24 Qi0 0=S=0 CN
N-{(3S)-1-[(3-Cyanophenyl)sulfonyl]piperidin-3-yl}cyclohexanecarboxamide This compound was
prepared us-inﬁagré%@ﬁé)a{r’é% analogous to those for example 1. LCMS: 10 fﬁywzgoél%giqlaample 25
H,,O ,N No O=S=0 N-{(3 S)-1-[(3-Methylphenyl)sulfonyl] piperidin-3-yl} cyclohexanecarboxamide 15
This composghpladprepared using procedures analogous to those for example I. LCMS: (M+H)+ =
365.1. Example 26 56 WO 2006/020598 PCT/US2005/028201 H, QNi0 0=5=0 ICF3 N-((3S)-1- {
[3-(Trifluoromethyl) phenyl}sulfonyl}piperidin-3-yl)gycloh
prepared using procedures analogous to ﬁ%jﬁ@?“ XN

N

[ bsamnciad s fameard 3

N-(3S)-1-[(3-Chloro-2-methylphenyl)sulfonyl] piperidin-3-ylcyclohexanecarboxamide
This compound was prepared using procedures analogous to those for example 1. LCMS:

5 (M+H) =399.1/401.1.

Example 33
H
Ok o
O
)
0=8=0
NHAc
N—((3S}-l-{{4—(acetylamino)pheny!]suifonyi}piperidin-S-yE)cyclohexanecarboxamide
10 This compound was prepared using procedures analogous to those for example 1. LCMS:
(M+H)" = 408.1.
Example 34
H
SR :
'F O
0=5=0

15  N-§(35)-1-[(4-isopropyiphenyhsulfonyl}piperidin-3-yl}cyclohexanecarboxamide
This compound was prepared using procedures analogous to those for example 1. LCMS:

(MH+H)* = 393.2,
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Example 27 0110 O=S=Q 0 ~I 6N-{(3S)-1-[(3-Phenoxyphenyl)sulfonyl[
piperidin-3-yl}cyclohexanecarboxamide This compound was prepared using procedures analogous to
those for example 1. LCMS: 10 (M+H)+ =443.1. Example 28N N"0 O0=S=0 I\ F 15
N-{(3S)-1-[(4-fluqr ulfonyl}piperidin-3-yl}cyclohexaneearboxamid ' nd was
prepared usinéwgrg@gﬁgepsssanalogous to those for example 1. LCMS: (M?-{q{;sg%%@gl%‘ﬂ \We
2006/020598 PCTIUS2005/028201 Example 29 N0 1 0=S=0 ClI N-{(3
S)-1-[(4-chlorophenyl)sulfonyll piperidin-3-yl}cyclohexanecarboxamide This compound was prepared
using proceghiggiasglogous to those for example 1. LCMS: 5 (M+H)+ = 385.1/387.1. Example 30 H

~/O NIINO OMe
H
_\\Np
O O

N-{(38)-1-[(4-methylphenyl)sulfonyl]piperidin-3-yl}cyclohexanecarboxamide

5 This compound was prepared using procedures analogous to those for example 1. LCMS:
(M+H)" =365.1.
Example 36
H
Sh :
I}J C
0=8=0
SO,Me

10 N~((3S)-1-{[4-(methyisulfonyl)phenyl]sulfonyl} piperidin-3-yi)cyclohexanecarboxamide
This compound was prepared using procedures analogous to those for example 1. LCMS:

(MHH) = 429.1,

Example 37

hll 0
0=5=0
O ‘ o
=N

15
N-((38)-1-{[4-(pyridin-4-yloxy) phenyl]sulfonyl} piperidin-3-ylcyclohexanecarboxamide
This compound was prepared using procedures analogous to those for example 1. LCMS:
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N-{(3S)-1-[(4-methoxyphenyl)sulfonyl] piperidin-3-yl} cyclohexanecarboxamide 10 This compound was
prepared using procedures analogous to those for example 1. LCMS: (M+13)*=381.1. Example 31 H
fIN'O ,No 10=5=0 OCF3 15
N-((3S)-1-{[4-(trifluoromethoxy)phenyl]sulfonyl}piperidin-3-yl)-cyclohexane-carboxamide This
compound waévﬁ)ré%ﬂgf(gasa%ing procedures analogous to those for examplgcf"ﬂ%wzsﬁW+H)' =435.1.
58 WO 2006/020598 PCT/US2005/028201 Example 32 H ~oN )rO 0 0=5=0\CI
N-(3S)-1-[(36ehtdio=24rbthylphenyl)s ulfonyl}piperidin-3-ylcyclohexanecarboxamide This compound
was prepared using procedures analogous to those for example 1. LCMS: 5 (M+H)' = 399.1/401.1.
Example 33 1 N;' . O 1 0=S=0 0 NHAc N-((3 S)-1-{ [4-(acetylamino)
phenyl]suIfony?f’ppperldin-3-y|)cyciohexanecarboxamide 1Q This compound was prepared using
procedures analogous to those for example 1. LCMS:

oN
()Y

’?‘
0=8=0
o) Sy
/

5 N-((38)-1-{[4-(pyridin-3-yloxy)phenyl]sulfonyl} piperidin-3-yl)cyclohexanecarboxamide

This compound was prepared using procedures analogous to those for example 1. LCMS:

(M) = 444.1,

Example 39

10
N-{(35)-1-[(4-tert-butylphenyl)sulfonyl} piperidin-3-yl}cyclohexanecarboxamide
This compound was prepared using procedures analogous o those for example 1. LCMS:

(MHE)* = 4072,

15 Example 40
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(M+H)' = 408.1. Example 34 N O LNJ | 0=5=0 15
N-{(3S)-1-[(4-isopropylphenyl)sulfonyl)piperidin-3-yl}cyclohexanecarboxamide This compound was
prepared using procedures analogous to those for example 1. LCMS: (M+H)' = 393.2. 59 WO
2006/020598 PCT[US2005/028201 Example 35H N"0 JNO 10=S=0 Nf3§3

S)-1-](4-methy b ReMA A Enylipiperidin-3-yljcyclohexanecarboxamide 5 This C5HpSLHH Wvas prepared
using procedures analogous to those for example 1. LCMS: (M+H)" =365.1. Example 36 N'O O 1
0=S=0 0 SEZM8)-L{4-finoro-2-methylphenyl)sulfonyl]piperidin-3-yl}cyclohexanecarboxamide
N-((3S)-1-{[4-(methuiwﬁapaﬂ)ﬂh%yﬂéyﬂwu&%qggs@mn%gym;@m@mm@q@%mgq.Tmmompound
was prepar d%si;ng &ré)?edures analogous to those for example 1. LCMS: (M+H)' = 429.1. Example

37 Q10 0=
H
O“\NW/O
N 0
!

0=5=0
Ci

5 Example 41

Ct
N-{(38)-1-[(2,3-dichlorophenyl)sulfonyl] piperidin-3-yl}cyclohexanecarboxamide
This compound was prepared using procedures analogous to those for example 1. LCMS:
(M+H)" = 419,0/421.0.
10
Example 42

N-{(35)-1-|(2,6-dichlorophenyl)sulfonyl} piperidin-3-yl}cyclohexanecarboxamide
This compound was prepared using procedures analogous to those for example 1. LCMS:
15 (M+E)" =419.0/421.1.

Example 43

Cl
N-{(38)-1-{(2,5-dichiorophenyDsulfonyl]piperidin-3-yl}cyclohexanecarboxamide
20 This compound was prepared using procedures analogous to those for example 1. LCMS:
(M+H) = 419.1/421.0.
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O 151N N-((3S)-1-{[4-(pyridin-4-yloxy)phenyl]sulfonyl} piperidin-3-yl)cyclohexanecarboxamide This
compound was prepared using procedures analogous to those for example 1. LCMS: 60 WO
2006/020598 PCTIUS2005/028201 (M+H)' =444.1. Example 38 H NIl NO 0O=S=00 O~ 5

N-((BS)-1-{[4-(%%&-%5%95@)phenyllsulfonyl}piperidin-3-y|)cyclohexanecaﬁgﬁl%ﬁ%aﬂ@l}%f compound

was prepared using procedures analogous to those for example 1. LCMS: 1. Example
39 H"~-D ,NJ)O N O 0O=S=0 10 N-{(38)-1-[(4-tert-butylphenyl)sulfonyll
piperidin-3-yl}cyclohexanecarboxamide This compound was prepared using procedures analogous to
those for examplgelsL CMS: (M+H)' = 407.2. 15 Example 40 N "0 N !l00 O=S=0 F 61

H
OJ\NW“/O
O
N

|
0=8=0

Cl
Cl

N-{(38)-1-[(3,4-dichlorophenyl)sulfonyl]piperidin-3-yl}cyclohexanecarboxamide
5 This compound was prepared using procedures analogous to those for example 1. LCMS:
(MAH)" = 419.0/421.0.

Example 45

Cl

10 N~{(BS)-1-{(3-—chloro-4-ﬂu0rophenyl)sulfonyl}piperidiu-3-yl}cyc!ohexauecarboxamide
This compound was prepared using procedures analogous to those for example 1. LCMS:

(M+H)" = 403.1/405.1.

Example 46

15 Cl
N-{(38)-1-[(5-chloro-2-fluorophenyl)sulfonyl] piperidin-3-yl}cyclohexanecarboxamide

This compound was prepared using procedures analogous to those for example 1. LCMS:
(M+H)" = 403,1/405.1.
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_ WO 2006/020598 PCT/US2005/028201 N-{(3S)-1-[(4-fluoro-2-methylphenyl)sulfonyll
piperidin-3-yl}cyclohexanecarboxamide This compound was prepared using procedures analogous to
those for example 1. LCMS: (M+W = 383.1. 5 Example 41 H N"'C ,No 10=5=0 cCl ~CI
N-{(3S)-1-[(2,3:dich nyl)sulfonyllpiperidin-3-yl}cyclohexanecarboxari [ ound was
prepared usin%gv%i%oég@%ﬁgg analogous to those for example 1. LCMS: (Mgﬁﬁjg 40?["6} 1.0. 10
Example 42 N N O 0=8=0 CIVCI
N-{(3S)-1-[Ex&=diebdrophenyl)sulfonyllpiperidin-3-yl}cyclohexanecarboxamide This compound was

prepared using procedures analogous to those for exa 1. LCMS: 15 (M+H =419.0/421.1.
Example 43 H ,N NJlo 0=S=0 CI Cl N-{(3 -1_—\[@,5- rophenyl)sulfonyll
piperidin-3-yl}cyclohexanecarboxamide 4
N
0=§=0
F
Ci

N*{(SS)~1-[(3—chlor0—2-ﬂuorophenyi)sulfonyl]piperidin-3~»yl}cyc!ohexauecarboxamide
This compound was prepared using procedures analogous to those for example 1. LCMS:
5 (M+H)" =403.0/405.1.

Example 48

N—{(SS)~1-{(2,6—{1iﬂuomphenyl)sulfonyl]piperidin-3-yl}cyc]ohexanecarbsxamide
10 This compound was prepared using procedures analogous to those for example 1. LCMS:

(M+H)" = 387.1.

Example 49

OMe
OMe

15 N—{(38}-1-{(3,4«dimethoxyphenyl)sulfonyl]pipe!‘idin-S-yl}cyciohexanecarhoxamide

This compound was prepared using procedures analogous to those for example 1. LCMS:

(M+H)" = 411.1.

Example 50
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20 This compound was prepared using procedures analogous to those for example 1. LCMS: (M+H)-
= 419.1/421.0. 62 WO 2006/020598 PCTIUS2005/028201 Example 44 N,~,O .,HN O i0=S=0 CICl
N-{(3S)-1-[(3,4-dichlorophenyl)sulfonyl] piperidin-3-yl}cyclohexanecarboxamide 5 This compound was

prepared using pr E/a analogous to those for example 1. LCMS: (MtH)+ = 1.0. Example
45nNmrw§@@§%ﬁ§Flo HET2ia R R40P
N-{(3S)-1-[(3-chloro-4-fluorophenyl)sulfonyllpiperidin-3-yl}cyclohexanecarboxamide This compound
was prepared using procedures analogous to those for example 1. LCMS: (M+ID+ = 403.1/405.1.

Example 46 H N 'NJO i0=S=0 F 15 CI N- mwﬂ 0-2-fluorophenyl) sulfonyll
N

piperidin-3-yl}cyclo hexattecarboxamide

!
O=S_=O
MeO

OMe
N-{(38)-1-[(2,5-dimethoxyphenyl)sulfonyl] piperidin-3-yl}cyclohexanecarboxamide

This compound was prepared using procedures analogous to those for example 1. LCMS:

(M+H)' = 411.1.

Example 51

N-{(38)-1-(1-naphthylsulfonyl)piperidin-3-yllcyclohexanecarboxamide

This compound was prepared using procedures analogous to those for example 1. LCMS:

10 (MHH) =401.1,
.\\N
()

Example 52

N
0=5=0
; =2

=N

N-[(3S)-1-(pyridin-3-ylsulfonyl)piperidin-3-yljcyclohexanecarboxamide
15 This compound was prepared using procedures analogous to those for example 1. LCMS:

(M+E)* = 352.1.
Example 53
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This compound was prepared using procedures analogous to those for example 1. LCMS: (M+H)+ =
403.1/405.1. 63 WO 2006/020598 PCT[US2005/028201 Example 47 N"0 HN o 0=5=0 F CI

N-{(3S)-1-[(3-chloro-2-fluorophenyl)sulfonyl]piperidin-3-yl}cyclohexanecarboxamide This compound

was prepared usin procedures analogous to those for example 1. LCMS: 5 §M+H2 403.0/405.1.
Example 48" NYOE ﬂ‘} PCT/US2005/028201

N-{(3S)-1-[(2,6- d|f|uorophenyl)suIfonyl]piperidin -3-yl}cyclohexanecarboxamide 10 This compound was
prepared using procedures analogous to those for}gxa 1. LCMS: (M+H)+= 387.1. Example 49 nn
N0 N O ~~I~~I 0=S=0 OMe OMe 15 N

N-{(3S)-1-[(3,4-dimethoxyphenyl)suifonyl]piperid n-3 [}cyclohexanecarboxamide This compound was
prepared using procedures analogous to thos#&for example 1. LCMS: (M+H)" = 411.1. Example 50 64
0=5=0

5

N-[(3 S)-l—(z-thienylsquonyl)piperidin—S-'ylleyclohexanecarbexamide

This compound was prepared using procedures analogous to those for example 7. LCMS:

(M+H)" = 357.1.
H
SN

Example 54

N-—{(38)—1—{(3,S—dimethylissxam!—ci-yi}sulfanyl}piperidin-S-yl}cyclohexanecarboxamiﬂe
This compound was prepared using procedures analogous to those for example 1. LCMS:

10 (M+H)" =370.1.

Example 55

N—{(BS)-1-[{4»-Phenoxypyridin-S-yl)sulfenyi]piperidin-s-yl}cyclohexanecarboxamide
15 This compound was prepared using procedures analogous to those for example 1. LCMS:

(MHH)" = 4441,

Example 56
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WO 2006/020598 PCTIUS2005/028201 H NJlo i 0=5=0 MeO OMe

N-{(3S)-1-[(2,5-dimethoxyphenyl)sulfonyl]piperidin-3-yl}cyclohexanecarboxamide This compound was
prepared using procedures analogous to those for example 1. LCMS: (M+W =411.1. 5 Example 51 /~

,NL~1'V Ng,ojz(%(éz{)Q%CIO N-[(3S)-I-(1-naphthylsulfonyl)piperidin-3-y; y8¥g{g§g%§@%%§rboxamlde
Xxam

ThIS compound-was prepared using procedures analogous to those for e 10 (M+H)'
=401.1. Example 52 Nyo LN)O 1 0=5=0 6N1C~~ N-[(3 S)-1-(pyridin-3-ylsulfonyl) piperidin-3-yl]
cyclohexanecarboxamide 15 This compound was prepared, using procedures analogous to those for
example 1. LCMS: (M+11)+ = 352.1. Examﬂé\ig’s‘ 65 W0"2006/020598 PCT/US2005/028201 H

0

|
0=5=0

¢l
N-{(38)-1-[(3-Chloro-2-methylphenyl)sulfonyljpiperidin-3-yljcyclopentanecarboxamide
Step 1: (35)-1-[(3-chloro-2-methylphenyl)sulfonyl]piperidin-3-amine hydrochloride
3-Chloro-2-methylbenzenesulfonyl chloride (455 mg, 2.02 mmol) was added to a mixture of
5 tert-butyl (3S)-piperidin-3-ylcarbamate (400.0 mg, 2.00 mmol) and N,N-diisopropylethylamine (355
uL, 204 mmol) in acetonitrile (5.0 mL) at 0°C. The ice-water bath was removed after 10 min, and the
mixture was stirred at RT for overnight. The solvent was evaporated. The residue was treated with 4.0
M of hydrogen chloride in I,4-dioxane (3.0 mL) at RT for 1 h. The solvent was removed under
reduced pressure to give the product which was directly used in next step reaction without further

10 purification.

Step 2: N-{(38)-1-[(3-chloro-2-methylphenyl)sulfonyl]piperidin-3-yl eyelopentanecarboxamide
(38)-1-[(3-Chloro-2-methylphenylsulfonyl]piperidin-3-amine hydrochloride (50 wmol) in
Acetonitrile (1.00 mL) was treated with N,N-diisopropylethylamine (20.0 pL, 115 umol). To the
15  resulting solution was added cyclopetanecarbonyl chloride (7.0 mg, 52.5 umol) at RT. The mixture
was stirred at RT for 1 h, and was diluted with DMSO (0.8 mL) and adjusted with TFA to pH = 2.0.
The resulting solution was submitted to purify by prep.-HPLC to give the desired product N-{(38)-1-
[(3—chloro—2—~methy1pheny1)sulfonyl]piperidin—3~y1}cyclcpentanecarboxamide. LCMS: (M + H)' =
385.1/387.1.
20
Example 57

i Cl
N-{(3S)~1-[(3~Chlor0~2-methyiphenyl)snlfonyl]piperidin-?:-yl}adamantane—l-carboxamide

This compound was prepared using procedures analogous to those for example 56. LCMS:
25 (M+H) =451.1/453.1.
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,N NJO 1= 0=5a 0 N- [(3 S)-1-(2-thienylsulfonyl)piperidin-3-yll cyclohexaneca rboxamide This
compound was prepared using procedures analogous to those for example 7. LCMS: (M+H) = 357.1.
5 Example 54 H CN"0 NJlo 0=S=0 N-O N-

((39)-1-[(3,5-dj mé/(! t?:% ol-4-yl)sulfonyl]piperidin-3- yl}cyclohexanecarbp&g?%%é{@k% ompound

was prepared using procedures analogous to those for example 1. LCMS: 1 70.1.
Example 55 nn N~/ LNJ ~Olli 0=S=0 O

N-{(3S)-1-[(B=PwelsdRypyridin-3-yl)sulfonyl]piperidin-3-yl}cyclohexanecarboxamide 15 This compound

was prepared using procedures analogous to thoseHor xample 1. LCMS: (M+] = 444.1. Example 56
66 WO 2006/020598 PCTIUS2005/028201 }—[ﬁjN 1

O-S--O

Ci
N-{(3S)-1-[(3-Chloro-2-methylphenylsulfonyl] piperidin-3-yl}-2-methylpropanamide
This compound was prepared using procedures analogous to those for example 56. LCMS:
5  (M+H) =359.1/361.0.

Example 59
H
O,\\N\[‘(k
!F 0
0=5=0
Ci
N—{(38)-—I~[(3-Ch!0ro—2-methylphenyl)sulfonyl]piperidin-3—yl}-2,2—dimethyiprﬂpanamide
10 This compound was prepared using procedures amalogous to those for example 56. LCMS:
(M+H)" = 373.1/375.1.
Example 60
H
Sk
rC
)
0=5=0
Ci

15 N-{(3S)-1-[(3-chlore-2-methylphenyl)sulfonyll piperidin-3-yl}-2,2-diphenylacetamide
This compound was prepared using procedures analogous to those for example 56. LCMS:

(M+H)* = 483.1/485.1.

Example 61
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0=5=0 CI N-{(3S)-1-[(3-Chloro-2-methylphenyl)sulfonyl]piperidin-3-yl}cyclopentanecarboxamide Step
1: (3S)-1-[(3-chloro-2-methylphenyl)su6ronyl]piperidin-3-amine hydrochloride
3-Chloro-2-methylbenzenesulfonyl chloride (455 mg, 2.02 mmol) was added to a mixture of 5
tert-butyl (38)-9‘}%e2r(iadip-%- |carbamate (400.0 mg, 2.00 mmol) and N,N-diisc%fproglethﬁlamine (355 L,
204 mmol) in acSoninte 15.0 mL) at OC. The ice-water bath was removed &P O] $28hd the
mixture was stirred at RT for overnight. The solvent was evaporated. The residue was treated with 4.0
M of hydrogen chloride in 1,4-dioxane (3.0 mL) at RT for 1 fy. The solvent was removed under
reduced pressure to give the product which Waslslire Y usedNin next step reaction without further 10

purification. Step 2: WN

N-((38)-1-[(3-chIoro-2anethylphenyl)suIfo@eri in-3-yl}cyclopentanecarboxamide
(3S)-1-[(3-Chloro-2-methylphenyl)sulfonyl]pipéridin-3-amine hydrochloride (50 umol) in Acetonitrile
(1.00 mL) was treated with N,N-diisopropw amine (20.0 L, 115 umol). To the 15 resulting solution
was added cyclopetanecarbonyl chloride (7 , 52.5 umol) at RT. The mixture was stirred at RT for

was submitted to purify by prep.-HPLC to i 2 desired product N-{(3S)-1-

[(3-chloro-2mgtaipbgsssiEQalipipatidR Bhyi)cioRe [ AR RRBB e dine- MG iddatokdit _

385.1/387.1. 20 Eﬁ{y 9'%50?1111'}! wlg%llloar%gg :Qng(gocléldl{.rg’ &I&g‘é@'& %%59'@?%@@5@W§Jlfonyn
-ca rbox

piperid in-3-yl} adamantane- mide This compound was prepared using procedures analogous
to those for @kEMpTets6 /NS 25 (M+H)' = 451.1/453.1. 67 WO 2006/020598 PCT/US2005/028201

Examplg 58 H N
M
OMN%\
N © Cl

Example 62
1
0=8=0

Ci
N-{(38)-1-{(3-chloro-2-methyiphenyl)sulfonyl}piperidin-3-yi}-1-(4-
chlerophenyl)cyclopentanecarboxamide

10 This compound was prepared using procedures analogous to those for example 56. LCMS:
(MFH) = 495.1/497.1.

Example 63

i Cl
15 N-{(38)-1-[(3-Chloro-2-methylphenyl)sulfonyl]piperidin-3-yl}-1-methylcyclohexanecarboxamide
N-Methyl morpholine (40.0 L) was added to a mixture of BOP (22.3 mg, 50 pmol), 1-
methylcyclohexanecarboxylic  acid (7.1 mg, 50  umol) and  (38)-i-[(3-chloro-2-

methylphenyl)sutfonyl]-piperidin-3-amine hydrochloride (50 pmol) in DMF (700 pl) at RT. The
mixture was stirred at RT for 3 h, and then was adjusted by TFA to PH = 2.0, and diluted with DMSO
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0 10=S=0 Cl N-{(3S)-1-[(3-Chloro-2-methylphenyl)sulfonyl] piperidin-3-yl}-2-methylpropanamide This
compound was prepared using procedures analogous to those for example 56. LCMS: 5 (M+H)' =
359.1/361.0. Example 59 H C ,NNO 10=S=0 ClI

N-{(3S)-1-[(3-%\I0{(%-62;65n%t8hylphenyl)suIfouyl]piperidin-3-y|}-2,2-dimethylpro(%anamide 10 This
compound was fi)repareéL using procedures analogous to those for exampl}é gfﬁf&?ﬁﬁ'g?z?M+H)+:
373.1/375.1. Example 60 H NO N'| 0=5=0CI 15

N-{(3S)-1-1(B:-&h|drp LmettiyiphenydysuHonyilpip bvidire 3HALO 10 diptddhy thtietdmidecTRidE0mpound
was prepareq ysing Rosadi RS NAIRIIHS te-RRSe fof exampleISiRxhedMBoxial) + =L488:1/485.1.
Example 61 68 \WO 20(}%{%210598- PCTIUS2005/028201 0 H OJIN

(MEH) = 413
o
O OMe
. 0

|
0=5=0

5  Example 64

Ci
N-{(38)-1-[(3-chloro-2-methylphenyl}saifonyl] piperidin-3-y1}-3-
methoxycyclohexanecarboxamide
This compound was prepared using procedures analogous to those for example 56. LCMS:
10 (M+H)" =429.1/431.1.

Exampie 65

=4

trans-N-{(3S)-1-[(3-Chloro-2-methylphenyl)sulfonyl] piperidin-3-y1}-3-
15  methoxycyclohexanecarboxamide
This compound was prepared using procedures analogous to those for example 56. LCMS:
(MAH)" = 429.1/431.1,

Example 66

;
0=8=0
20 i Cl
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Noi 0=S=0 CI 1-Acetyl-N-{(3S)-1-[(3-chloro-2-methylphenyl)sulfonyl]
piperidin-3-yl}piperidin-4-carboxamide This compound was prepared using procedures analogous to
those for example 56. LCMS: (M+H)' = 442.1/444.1. 5 Example 62 H N N" O Cl i 0=S=0 CI
N-{(3S)-1-[(3-chloro-2-methylphenyl)s ulfonyl] piperidin-3-yl}-1-(4-

chloropheny!)cYSpERE arboxamide 10 This compound was prepared st BiGE8#Ies analogous
to those for example 56. LCMS: (M+H)' = 495.1/497.1. Example 63 HN o i 0=S=0 6~cl 15

N-{(35)-1-[ (8Cishorq¢2-onatty/phemnylidalidpylifoipdinthindinlp-yidethylcyclohexanecarboxamide

N-Methyl morpRolinei{tQ Sk WRz-Adgled to a mixture of BOP (22.3 mg, 50 mol), I-
methylcyclohexanecarboxylic acid @%I mg. i50 m

ol) and (3S)-i-[(3-chloroz2- ' .
methylphenyl)sulfBHs fBtRRREIR - BRAE hyaﬁo%ﬁfgﬁl gs(%??% oIy iy Eﬁﬁ%ffl/ﬁéml_rsplgtslgT]TCrMh% mixture
was stirred®HRY fot28. W4aht then was adjusted by TFA to PH = 2.0, and diluted with DMSO 69 WO
2006/020598 PCTIUS2005/028201 (1100 .tL). The resulting solution was purified by prep.-HPLC to
afford the dB?Si{]?q %r,pduct N-{(3S)-
1-[(3-chIoro-?n%f'hylphenyl)suIfonyl]piperidin-3-y|}-1-met%lﬁgclohexanecarboxamide. LCMS:

Ci
trans-N-{(3S)~1—[(3~Chiormz—methylphenyl)sulfonyl]piperidin’?:—yl}uc(-
methoxycyclohexanecarboxamide

10 This compound was prepared using procedures analogous to those for example 56. LCMS:

(M+H)" = 429.1/431.1.

Example 68

15 N—{(SS)-1-{(3-chlora-2~methylphenyl)sulfonyl]piperidin-:’:-yl}-4-
hydroxycyclohexanecarboxamide
This compound was prepared using procedures analogous to those for example 56. LCMS:

(MHH)® = 415.1/417.1.

20  Example 69

71



(M+H)+ = 413.1/415. 1. 5 Example 64 H 'N OMe N Oi 0=S=0 CI
N-{(3S)-1-[(3-chloro-2-methylphenyl)sulfonyll piperidin-3-yl1-3- methoxycyclohexanecarboxamide This
compound was prepared using procedures analogous to those for example 56. LCMS: 10 (M+H)+ =

429.1/431.1. Ex%m le 655')_' O,N"OMe NO1 0=S=0 CI trans-N- 200
{(3S)-1-[(3- _ehioro222néth ’fphenyl)sulfonyll piperidin-3-yl)-3- 15 methoxycyagwg Hr&Boxamide This

compound was prepared using procedures analogous to those for example 56. LCMS: (M+H =
429.1/431.1. Example 66 p ~NJ O 0=S=0 20 Cl 70 WO-26886/020598 PCT/US20 0 5/0 28 20 1
N-{(3S)-1-[(3-Chloro-2-methylphenyl)sulfon p|ﬁer| yl}-4- methoxycyclohexanecarboxamide This
compound was prepared using procedureggurjplog ous fo those for example 56. LCMS: (M+l-1)+ =
429.1/43 1. 1, N o

1
0=5=0

Ci
trans-N-{(38)-1-{(3-Chloro-2-methylphenyl)sulfonyl] piperidin-3-yI}-4-
hydroxycyclohexanecarboxamide

This compound was prepared using procedures analogous to those for example 56. LCMS:

5 (M+H)' =415.1/417.1.

Example 70

N-{(38)-1-[(3-Chlero-2-methylphenyl)sulfonyl] piperidin-3-yi}-1-
10 phenyleyclopropanecarboxamide
This compound was prepared using procedures analogous to those for example 56. LCMS:

(M+HD)" = 433,1/435.1.

Exampie 71

15 Ci
N—{(3S)-1-{(3-Chloro-l—methylpheny[)sulfonyl}piperidin-s-y!}biphenyl-z-carboxamide
This compound was prepared using procedures analogous to those for example 56. LCMS:

(MHED) = 469.0/471.1.

20  Example 72
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5 Example 67 ,OMe HN 0=S=0 Ca trans-N- {(3S)-1-((3-Chloro-2-methylphenyl)sulfonyl]
piperidin-3-yl}-4- methoxycyclohexanecarboxamide 10 This compound was prepared using procedures
analogous to those for example 56. LCMS: (M+M+ =429.1/43 1. 1. Example 68 p O i 0=S=0 6~cl

15 N-{(3S)-1-{ 36%%%r€ghgégnethylphenyl)suIfonyl]plperld|n-3-yl}-4- hydroxygﬁlb?{gzeg)[(@%eé&rggﬁmsve:

This compound was prepared using procedures analogous to those for exa
415.1/417.1. 20 Example 69 71 WO 2006/020598 PCT/US2005/028201 OH Hn ,N 'NJ O i0=S=0

Cl trans-N-{(3S)-1—[(3-ChIoro-2-methylphenyl)sul[?nyl e(idin-3-yl}-4-
hydroxycyclohexanecarboxamide This compoundnvasiprepared using procedures analogous to those
for example 56. LCMS: [Qﬁ

N 0

x
0=85=0

ct
N-{(38)-1-[(3-Chlero-2-methyiphenyl)sulfonyl]piperidin-3-yi} cyclcheptanecarboxamide

This compound was prepared using procedures analogous to those for example 56. LCMS:

(MHH)' = 413.1/415.1.
H
N N.__O
8 :T/O

Example 73

N
|

0=5=0

L

tert-Butyl (3S)-3—[((3S)-1—[(3—(:hioro~2—methy!phenyi)sulfony[]piperidin-S-
ylamino)carbonyl] piperidine-1-carboxylate
10 ‘This compound was prepared using procedures analogous to those for example 56. LCMS:

(M + Na)* = 522.1/524.1; (M-56)" = 444.1/446.1.

Example 74

15 (SS)-N-(SS)-1~[(3-Chioro—2-methyiphenyl)suifanyi}piperidin-S—yl—I-(methyisulfenyl)piperidine~
3-carboxamide
tert-Butyl (38)-3-[((38)-1-[(3-chloro-2-methylphenyl)sulfonyl]piperidin-3-ylamino)-
carbonyl]-piperidine-1-carboxylate (10.0 mg, 200 pmol, prepared as example 73} was treated with 4.0
M of hydrogen chloride in 1,4-dioxane (0.5 mL) at rt for 1 h. The solvent was evaporated in-vacuo
90  and the residue was dissolved in acetonitrile (0.8 mL) and treated with diisopropylethylamine (20.0
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5 (M+H)"'=415.1/417.1. Example 70N N O i O=S=0 (Cl N+{(3
S)-1-[(3-Chloro-2-methylphenyl)sulfonyll piperidin-3-yl}-1 10 phenylcyclopropanecarboxamide This
compound was prepared using procedures analogous to those for example 56. LCMS: (M+W =
433.1/435.1. 53583 'ff \ "'NJ O 0=3=0\15 CI N-{(3 S)-1-[(3-Chloro- §%esga}{l I;ngﬂ I)s
ulfonyllpiperidir- r?ﬂ}ﬁglp enyl-2-carboxamide This compound was prepared using proce ures
analogous to those for example 56. LCMS: (M+H)+ =469.0/471.1. 20 Example 72 72 WO
2006/020598) REETHHSAO0HH)2 8201 deH N, oL). NTBe fe@itife-Quigiure was stirred at rt for 30 min. The
N-{(3S)-1-[(Fisehlaras2-mathyinhenwhsuifienvliparidin-$yi cyelalieptaneeaiboxaniag This compound

was prepatcd U ORISR AR N0SF, 0L HATRRIR 7 LRMSinfMafds = 43 11415.1.

5
Example 75
H
4 Ol
SRARS
|
0=5=0
Cl
Methyl (3S)-3«[((3S)‘l-[(3-chloro-z~methylphenyl)sulfonyl]piperidin-3~
ylamino)carbonyl}piperidine-1-carboxylate
10 This compound was prepared using procedures analogous to those for example 74. LCMS:

(M + H)" = 458.1/460.1.

Example 76

‘\\ﬁ N\ ’p
SRasd
0

0O
N
0=5=0

ci
i5 3 S)—N—(SS}-L[(3—Chloro-2—methyiphenyl)sulfonyi}piperidin-S—yl—1-(methylsulfonyl}piperidine-
3-carboxamide

This compound was prepared using procedures analogous to those for example 74. LCMS:

(M + H)* = 478.0/480.0.
,\ﬁ N\, "/O
) fi;
(8]
:
0=5=0

20 Example 77

Cl
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N O /]0" i1/10=S=0 cl tert-Butyl (3S)-3-[((3S)-1-[(3-chloro-2-methylphenyl)sulfonyl]piperidin-3-
ylamino)carbonyl] piperidine-I-carboxylate 10 This compound was prepared using procedures
analogous to those for example 56. LCMS: (M +Na)+ = 522.1/524.1; (M-56f = 444.1/446.1. Example
74H NN,O OS~ NOi 0=5=0cl 15 _

(39)-N-(3S)-1 Y B HKIBE-methylphenyl)sulfonyl]piperidin-3-yl-1-(methyl EGFERH pEERE ne-
3-carboxamide tert-Butyl (3 S)-3-[((3S)-I-[(3-chloro-2-methylphenyl)sulfonyl]piperidin-3-ylamino)-
carbonyl]-pipsxidigeditarboxeyaid f i ntp RPN BSBI -[(Fegdsest?as example 73) was treated with 4.0
M of hydrogenchlRtids s ripsRne- Oyl dldbiohddahhr solvent was evaporated in-vacuo 20

and the residue was dissolved in acetongrlle g).S mJ_ anda]f]reéa"ge \%ﬂth lisopro I%h)ﬂ@ﬂ%{]e (20.0 73
. "

WO 2006/020598 B 1S IB0EFBIBT I akd TrethyfSGIfdny! chioride (5.0 L. The resulting mixture

was stirred & #t¥Or-3B#iti®Fhe crude reaction mixture was diluted with MeOH (1.3 mL) and was
adjustegd to a pH of 2 using TFA and was purified by prep-HPLC to give the desired product. LCMS:
(M +H) = 448.0/480.0. 5 Example 75 ,,NN YO O O~1 N10=S=0 /CI Methyl

o
(3S)-3-[((3 EE?LI-TF&CEIoro-2-methylphenyl)sulfonyllpiperi in-3-

H
o
N 9]

1
0=5=0

Cl
N-{(38)-1-[(3-Chloro-2-methylphenyl)sulfonyl] piperidin-3-yl}benzamide

This compound was prepared using procedures analogous to those for example 56. LCMS:

10 (M) = 393.1/395.0.
H
<N
() T

N

!
0=5=0
od

N—{(33)-1-[(3~Chl0ro»z-methy!phenyl)su[fonyi]piperidin—S—y!}—2~methyibenzamide
i5 This compound was prepared using procedures analogous to those for example 56. LCMS:

(M) = 407.1/409.1.

Example 79

Example 80

20 N-iG3 S)ni—{(S—Chloro-z-methylphenyl)sulfonyi]piperidi:z-,?’-yi}-lnchiorobeuzamide

This compound was prepared using procedures analogous to those for example 36. LCMS:
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ylamino)carbonyllpiperidine-1-carboxylate 10 This compound was prepared using procedures
analogous to those for example 74. LCMS: (M + H)' = 458.1/460.1. Example 76 .N-roN O OO N I
0=S=0CI 15
(3S)-N-(3S)-1-[(3-Chloro-2-methylphenyl)sulfonyllpiperidin-3-yl-1-(methylsulfon 2 iperidine-
3-carboxamide 1 %%"%’B%ﬁ%SWd was prepared using procedures analogoué) ?CW# é)(b’f)&?z&ample 74.
LCMS: (M + HJ =478.0/480.0. 20 Example 77 NN SO NO O i O~ CI Cl 74 WO 2006/020598
PCT/US20Q516282017 (B&p-2-[(3-Chloro-2-methyl phenyl)sulfonyll-N-(3 S)-1-[(3-Chloro-2
methylphenyl)s ulfonyl]piperidin-3-ylpiperidine-3-carboxamide This compound was prepared using

procedures anaI%rqus to those for example 74. LCMS: (M + FI)' =588.1/590.1. 5 Example 78 H N O
0=5=0 CI N>*#3&5-31[(3-Chloro-2-methylphenyl)sulfonyl]piperidin-3-yl} benzamide This compound was
prepared using procedures analogous to those fqg @l‘ 56. LCMS:
SR e
N 0
0=8=0

Cl
5  N-{(3S)-1-[(3-Chloro-2-methylphenyl)sulfonyl] piperidin-3-yi}-3-fluorobenzamide
This compound was prepared using procedures analogous to those for example 56. LCMS:
(M) = 411.0/413.0,

Example 82

0=85=0

10 Ci
N-{(35)-1-{(3-Chloro-2-methylphenyl)suifonyl] piperidin-3-yl}-3-methoxybenzamide
This compound was prepared using procedures analogous to those for example 56. LCMS:
(M+H)" = 423.1/425.1.

15 Example 83

N-{(38)-1-[(3-Chloro-2-methylphenyl)sulfonyljpiperidin-3-yl}-3-(trifluoromethyl)benzamide
This compound was prepared using procedures analogous to those for example 56. LCMS:
(M-+H)" = 461.0/463.1.
20
Txample 84
76



10 (M+1W = 393.1/395.0. Example 79 N N)'91 0=S=0/CI
N-{(3S)-1-[(3-Chloro-2-methylphenyl)sulfonyl] piperidin-3-yl}-2-methylbenzamide 15 This compound
was prepared using procedures analogous to those for example 56. LCMS: (M+1i)' = 407.1/409.1.
Example 80 n,N| N O Cl 0=S=0 CI 20

N-{(3S)-1-[(3-Chibte 2 HiethyIphenyl)sulfonylpiperidin-3-yl}-2-chlorobenz FhtESH#E %28 bound was
prepared using procedures analogous to those for example 56. LCMS: 75 _ WO 2006/020598
PCT/US2005/028201 (M+H)"' = 427.0/429.0. Exam le »w\VF 01 0=5=0 I (Cl 5

N-{(3S)-1-[(3-Chloro-2-methylphenyl)sulfonyl |n- < I 3-fluorobenzamide This compound was
prepared using procedures analogous to th sef T e am e 56. LCMS: (M+H)' =411,0/413.0.
Example 82/ N\10 O

O—S—O

Ci
N-{(38)-1-{(3-Chloro-2-methylphenylsulfonyl] piperidin-3-yl} pyridine-2-carboxamide
This compound was prepared using procedures analogous to those for example 56. LCMS:

(M+H)" = 394.0/396.0.

Example 85

o

i
h—
1
o

Ci
N—{(SS)~1-{(S-Chlero—2~methylphenyl}sulfunyi]piperidin—.SnyE}pyridine-S-carboxamide
This compound was prepared using procedures analogous to those for example 56, LCMS:

10 (M+H)" =394.0/396.0,

Example 86

N—{(3S)-i-[(3~Chiormz-methylphenyi)sulfonyl]piperidin-3-y!}pyridine-tt-carboxamide
15 This compound was prepared using procedures analogous to those for example 56. LCMS:

(M+H)" = 394.0/396.0.

Example 87
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| O=S=0 10 I CI N-{(3 S)-1-[(3-Chloro-2-methylphenyl)sulfonyl] piperidin-3-yl}-3-methoxybenzamide
This compound was prepared using procedures analogous to those for example 56. LCMS: (M+H)' =
423.1/425.1. 15Examp|e83\ICF3 O,N113 NOI 0=S=0 ICI N-{(3

S)-1-[(3- Chloro 2- meth henyl) sulfonyl] piperidin-3-yl}-3-(trifluoromethyl)benzami de This compound
was prepared US55 ¢etures analogous to those for example 56. LCMSCRI$1Y°¥%48210/463.1. 20
Example 84 76 WO 2006/020598 PCTIUS2005/028201 /~H ,N~NNO i0=S=0 6~cl

N-{(3S)-1-[(3-Chloro-2-methylphenyl)sulfonyllpiperidi Q)yridine 2-carboxamide This compound
was prepared using procedures analogous to th se fQ ample 56. LCMS: (M+IW = 394.0/396.0. 5

Example 850N L O

O——S~O

Ci
N-{(35)-1-|(3-Chloro-2-methylphenyl)sulfonyl] piperidin-3-yl}-4-methoxybenzamide
This compound was prepared using procedures analogous to those for example 56. LCMS:

(MHID" = 423.1/425.1.

Example 88

N-{(BS)—I—{(3-C‘hlom-2—methylphenyi)sulfonyl}piperidin—~3-yl}-3-phenoxybenzamide
This compound was prepared using procedures analogous to those for example 56. LCMS:

10 (M+H)' = 485.1/487.1.

Example 89

N-{{3S)-1-[(3-Chloro-2-methylphenylsulfonyljpiperidin-3-yl}-1-naphthamide
15 This compound was prepared using procedures analogous to those for example 56. LCMS:

M+H)" = 443.1/445.0.

Exampie 90
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N J 0=5=0 CI N-{(3 S)-1-[(3-Chloro-2-methylphenyl)sulfonylipiperidia-3-yll pyridine-3-carboxamide
This compound was prepared using procedures analogous to those for example 56. LCMS: 10 (M+H)'
= 394.0/396.0. Example 86 /N Nfl NOi 0=S=0 / Cl N- {(3S)-1-[(3-Chloro-2-methylphenyl)s
ulfonyl]piperidin-3- # rldlne 4-carboxamid e 15 This compound was prepared using procedures
analogous to tWo%g g fP&R8fple 56. LCMS: (M+FW = 394.0/396.0. Examd’f@%‘?s?gf}i%@zﬁb06/020598

PCT/U82005/028201 01, N"N O | 0=S=0Cl N- {(SS) -1-[(3- ChIoro 2-methylphenyl)s ulfonyl] piperid

Cl
N-{(38)-1-{(3-Chloro-2-methylphenyDsulfonyl] piperidin-3-yl}-2-methoxybenzamide
This compound was prepared using procedures analogous to those for example 56. LCMS:

(MHH)" = 423,1/425.0.

Example 91

N—{(SS)a1-[(3-Chloro~2-methylphenyl)sulfonyl}piperidin—S—yl}-Z,S—diﬂuorobenzamide
This compound was prepared using procedures analogous to those for example 56. LCMS:

10 (M+H)* =429.0/431.0.

Example 92

N-{(38)-1-{(3-Chloro-2-methylphenyl)sulfonyl] piperidin-3-yl}-2-fluero-4-

15  (trifluoromethyl)benzamide
This compound was prepared using procedures analogous to those for example 56. LCMS:

M+ = 479.0/481.0.

Example 93
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N 0 0=8=0 ClI N-{(3S)-1-1(3-Chloro-2-methylphenyl)sulfonyl]piperid in-3-yl}-3-phenoxybenzamide This
compound was prepared using procedures analogous to those for example 56. LCMS: 10 (M+H)' =
485.1/487.1. Example 89 N 1 0=5=0 Ccl N-{(3S)-1-1(3-Chloro-2-methylphenyl)sulfonyl] piperid

in-3-yl}-1-napQ(;gg_gﬂgg/({?{ﬁi]F This compound was prepared using procedureEg@%%%%@z%}hose for
example 56. L . (M+H)' = 443.1/445.0. Example 90 78 WO 2006/020 05/028201 H
~N\ 0 010i 0=S=0 (Cl N-{(3S} 1-[(3-Chloro-2-methylphenyl)sulfonyl]

piperidin-3-yl}-2-methoxybenzamide This compound i?epared using procedures analogous to

those for example 56. LCMS: (M+I-)* =4 .1@235%@2mple 91F/.oN\IF NO1 0=S=0Cl
2

N

N-{(3S)-1-[(3-Chloro-2-methylphenyl)sulf pip Oridin-:%-yi:}f‘i‘,5-difluoro benzamide

|
0=5=0

Cl
N-{(38)-1-[(3-Chloro-2-methylphenyl)sulfonyl}piperidin-3-yi}-4-fluoro-3-
(triffluoromethyl)benzamide

This compound was prepared using procedures analogous to those for example 56. LCMS:

5  (M+H)" =479.0/481.0.

Example 94

N—{(3S)~1-[(3-Ch_lero~2—methylpheny!)sulfonyi]piperidin—B-Yi}-z-ﬂuam—S—
10 (triflnoromethyl}benzamide
This compound was prepared using procedures analogous to those for example 56. LCMS:

(M+H)" = 479.0/481.0.

Example 95

15 Ci
N-{(3 S)—l~[{3-Chlﬁro~2»methylphenyl)sulfonyl]piperidin~3~yl}~3,5—difiuurobenzamiée

This compound was prepared using procedures analogous to those for example 56. LCMS:

(M) = 429.0/431.0.

80



This compound was prepared using procedures analogous to those for example 56. LCMS: 10 (M+H)'
=429.0/431.0. Example 92/ CF H\ LNJ O F 0=S=0 Ccl

N-{(3S)-1-[(3-Chloro-2-methylphenyl)sulfonyl] piperidin-3-yl}-2-fluoro-4- 15 (trifluoromethyl)benzamide

This compou ‘}‘%%fj%ﬁggged using procedures analogous to those for eﬁﬁ(;]i] z?uQm'z&héS: (M+1-1)'=
479.0/481.0. Example 93 79 WO 2006/020598 PCTIUS2005/028201 F 3 NJ00=S=0 Ca

N-{(3S)-1-[(3-Chloro-2-methylphenyl)sulfonyl] piperidin-3-yl}-4-fluoro-3 (trifluoromethyl)benzawide
This compoxar@a8frepared using procedures analogous to those for example 56. LCMS: 5
(M+14)+=479.0/481.0. Example 94 F N I CF3 N 0 0=8=z6~Ccl N- {(3S)-1-

[(3-Chloro-2-methylphenyl)sulfonyll piperidin?-ﬁl}d—g-ﬂu § 10 (trifluoromethyl)benzamide

o F
N

i
0=8=0

Cl
N-{(3S)-1-]{(3-Chloro-2-methylphenyl)sulfonyl] piperidin-3-y1}-2,6-difluorobenzamide
This compound was prepared using procedures analogous to those for example 56. LCMS:
5  (M+H)" =429.0/431.0.

Example 97

H
Oy R
O
N

O

4-Hydroxy-N-[{35)-1-phenylpiperidin-3-ylleyclohexanecarboxamide
10 Step i: tert-Butyl [(3S)-1-phenylpiperidin-3-yl]carbamate
A mixture of fert-butyl (35)-piperidin-3-ylcarbamate (0.200 g, 0.00100 mol), bromobenzene
(211 plL, 0.00200 mol) and sodium zert-butoxide (192 mg, 0.00200 mol} in dimethy! suifoxide (4.0
mL, 0.056 mol) was irradiated with microwaves to heat the solution to 200 °C for 5 min. The reaction
mixture was diluted with water (10 mL) and the solution was extracted with methylene chloride (5 x 5
15 mL). The combined organic phases were dried over Na,SOy, filtered and concentrated to give the
desired product which was used directly in the next step without further purification. LCMS: (M+H)*
=177.2.

Step 2: (38)-1-Phenylpiperidin-3-amine dihydrochloride

20 tert-Butyl [(38)-1-phenylpiperidin-3-yljcarbamate (48 mg, 0.00017 mol) was dissolved in 2
mL of 4.0 M HCl in dioxane and the resulting solution was stirred at room temperature overnight.
The volatiles were removed in-vacuo to afford the desired product as a residue that was used in the

next step without further purification.

25 Step 3: 4-Hydroxy-N-[(35)-1-phenylpiperidin-3-yljcyclohexanecarboxamide
4-Methylmorpholine (23 pL 0.00021 mol) was added to a mixture of (35)-1-phenylpiperidin-
3-amine dihydrochloride (0.042 mmol, 0.000042 mol), 4-hydroxycyclohexanecarboxylic acid (6.7
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This compound was prepared using procedures analogous to those for example 56. LCMS: (M+FW =
479.0/481.0. Example 95 F Hb™ F 'NJ 0 0=S=0 15 CI N-{(3 S)-1-[(3-Chloro-2-methylphenyl)sulfonyll
piperidin-3-yl}-3,5-difluo robenzamide This compound was prepared using procedures analogous to
those for exanlﬁh:z% 0I_CIE\,/IS (M+R+ = 429.0/431.0. 80 WO 2006/020598 PCT/US%%05/028201
Example 96 / NEL8%7H=5=0 / CI N-{(3S)-1-[(3-Chloro-2-methylphery <ty 2!
piperidin-3-yl}-2,6-difluorobenzamide This compound was prepared using procedures analogous to
those for exagn@I@O%%GLmM Sndshemeteliro =1 A0S isGlinG T earinsie oo RerDR IXeflucrophosphate
4-Hydroxy-r[E3S)- 8. mebemyiinesisin-dndeyctiohexanracarboxamidencl) SiepdtiternButyl {@3S)-1
PhenylPIPeliL D ﬁp@{%éé DA eI ARRIPIRE T s Mﬁ%@ﬁ@nﬁmﬁt&) (0:29Q,9 0.00100

mol), bromobenzéne mol) and sodium tert- butomdeé O 00200 mol) in
dimethy! subgisitré (4t Fﬁ}_t"(}’ﬁ%ﬂﬂoIW&%‘?ﬁﬁfﬂ%d”Wlﬂ?ﬂgﬂ(?%ﬁ% P{Ig fitB8nto 200

for 5 mth. Th@meaction mixture was diluted with water (10 mL) and the solutlon was extracted with

methylene chloride (5 x 5 15 mL). The combined organic phases were dried over Na2S04, filtered and

concentrated to give the
Example

Q»%(m/o\
s

4-Methoxy-N-[(3S)-1-phenylpiperidin-3-yljcyclohexanecarboxamide

10 This compound was prepared using procedures analogous to those for example 97. LCMS:
(M+H)" = 317.3,
Example 99
H
N ‘
e
N

<

15 4-(Hydroxymethyl)-N-[(3S)-1-phenylpiperidin-3-yl|cyclohexanecarboxamide
This compound was prepared using procedures analogous to those for example 97. LCMS:
(M+HY =317.3.

Example 100

. s

2-Hydroxy-N-[(38)-1-phenylpiperidin-3-yl]bicyclo{3.2.1Joctane-6-carboxamide
This compound was prepared using procedures analogous to those for example 97. LCMS:
(M+H)" =329.3.
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desired product which was used directly in the next step without further purification. LCMS: (M+11)+ =
177.2. Step 2: (3S)-1-phenylpiperidin-3-amine dihydrochloride 20 tert-Butyl
[(3S)-1-phenylpiperidin-3-ylJcarbamate (48 mg, 0.00017 mol) was dissolved in 2 mL of 4.0 M HCl in

dioxane and tk\%&%ﬁ&’é}@% 5 olution was stirred at room temperature overnig}k&t./'l’she %//olatiles were
removed in-vacuo to afford the desired product as a residue that was use irrwrt%éo%e%s%%p without
further purification. 25 Step 3: 4-Hydroxy-N-[(3S)-1 phenylpiperidin-3-yl]cyclohexanecarboxamide
4-Methylmaoep#refikké {23 L 0.00021 mol) was added to a mixture of (3S)-1-phenylpiperidin- 3-amine
dihydrochloride (0.042 mmol, 0.000042 mol), 4-hydro lohexanecarboxylic acid (6.7 81 WO
2006/020598 PCT/US2005!028201 mg, 0.06Q0:
benzotriazol-1-y|oxytris(dimethylamino)ph%@)niu héxafluorophosphate (0.020 g, 0.000046 mol) in
N,N-dimethylformamide (0.5 mL, 0.006 mol)NThe reaction mixture was stirred at room temperature
overnight. The reaction mixture was diluted##th methanol (0.8 mL) and adjusted with TFA to pH =
2.0. The crude product was purified by pre MS. LCMS: (M+Ffl _ 5 303.2. Example 98 H "N\ O
NJ [O~/ b, b, 4-Methoxy-N-[(3S)-1-phenylpiperidin-3-yl1lcyclohexanecarboxamide 10 This
compound W46 PréFaraaipipieriprdvdladravainntdotiibvswidee for example 97. LCMS: (M+H)' =
317.3. Example 991 dSmpdutd vidslihredded using procedures analogous to those for example 97. LCMS:

4-(Hydrgnxymﬂgﬁyl)ﬂ_;lglﬂ;_S)-lmhenylpiperidin-3-y|Icyclohexanecarboxamide

Example 102

3-Hydroxy-N-{(35)-1-phenylpiperidin-3-yi|adamantane-1-carboxamide
10 This compound was prepared using procedures analogous to those for example 97. LCMS:

(M) = 355.3.

Example 163

H
N
SRe

O

15 N-[(38)-1-Phenylpiperidin-3-yl]cyclohexanecarboxamide
This compound was prepared using procedures analogous to those for example 57. LCMS:

(M+H)* = 287.3.

Example 104

. s
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This compound was prepared using procedures analogous to those for example 97. LCMS: (M+H)' =
317.3. Example 100 ON OH " NJ O 20 2-Hydroxy-N-[(3 S)-1-phenylpiperidin-3-yl1 bicyclo[3.2.11
octane-6-carboxamide This compound was prepared using procedures analogous to those for
example 97. LCMS: 6(M+IV = 329.3. 82 WO 2006/020598 PCT/US2005/028201 Examgle 101H ,NO

\ N-[(38)-1-Ph§‘r]1?/lzp(l|(f)é%8éii?1§3-ylIadamantane-I-carboxamide This compouﬁ)&m%z‘ﬁ)rsé‘% E using

procedures analogous to those for example 97. LCMS: 5 (M+I1)' = 339.3. Example 102 H ,N N O OH
3-Hydroxy-N-{a8)yirphEsyigipetitip3iytighepntanadecarboxarmiicde 10 This compound was

prepared using prageAuies ARAINLOHS IR NSRS Rl eXAIRIRIS b tMRse @ dkhmpRo®: 3 Example 103 N
N NO \15 Nl[ 352-3 -lF;henyIpiperidin-B-yIIcyclohexanecarboxamide This compound was prepared

using procedures analogous to those for example 97. LCMS:

5  Example 105

H
ONM
N O

QO

4-Methyl-N-[(38)-1-phenylpiperidin-3-yl]eyclohexanecarboxamide
This compound was prepared using procedures analogous to those for example 97. LCMS:
(M+H)" =301.3.
10
Example 106

H
YR
N o

Q

4-Ethyl-N-[(3S)-1-phenylpiperidin-3-yl]cyclobexanecarboxamide
This compound was prepared using procedures analogous to those for example 97. LCMS:
15 (MH) =3153.

Example 107

H
wNo /m
Q O OMe

O

3-Methoxy-N-[(3S)-1-phenylpiperidin-3-yl]cyclohexanecarboxamide
20 This compound was prepared using procedures analogous to those for example 97. LCMS:
(M+H)" =317.3.

Example 108
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(M+F] = 287.3. Example 104 H N N O 20\ 83 WO 2006/020598 PCT/US2005/028201
1-Methyl-N-[(3S)-1-phenylpiperidin-3-yl]cyclohexanecarboxamide This compound was prepared using
procedures analogous to those for example 97. LCMS: (M+H)' = 301.3. 5 Example 105H N/ NO"y

4-Methyl-N-[(3p} 1sphenvdRiperidin-3-yl]cyclohexanecarboxamide This coppRauigh vias,pjepared using
procedures analogous to those for example 97. LCMS: (M+IV = 301.3. 10 Example 106 H NO 6/1

4-Ethyl-N-[(3S)-1-phenylpiperidin-3-yl]cyclohexanecarboxamide This compound was prepared using
procedures analogous to those for example 9K. L -~ 15 (M+H)+ = 315.3. Example 107 H N O OMe
61, 3-Methoxy-N-](3S)-1-phenylpiperidifi-3-yljcydlo carboxamide 20 This compound was
prepared using procedures analogous to fftose fdr example 97. LCMS: (M+H)+= 317.3.

4-Methoxy-N-[(38)-1-phenylpiperidin-3-yljcyclohexanecarboxamide

This compound was prepared using procedures analogous to those for example 97. LCMS:

(M+H)" =317.3.
H
O‘\\NT/&
é O

N-[(3S)-1-Phenylpiperidin-3-yl] bicyclo[2.2.1]heptane-2-carboxamide
This compound was prepared using procedures analogous to those for example 97. LCMS:
10 (MHHY =299.3.

Example 169

Example 110

N-[(38)-1-Phenylpiperidin-3-yljcycloheptanecarboxamide

15 This compound was prepared using procedures analogous to those for example 97. LCMS:

(M+H) = 301.3.

Example 111
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Example 108 84 WO 2006/020598 PCT/DS2005/028201 HN 1/OMe 01 b ~1-11
4-Methoxy-N-[(3S)-1-phenylpiperidin-3-yl]cyclohexanecarboxamide This compound was prepared
using procedures analogous to those for example 97. LCMS: (M+ID+ = 317.3. 5 Example 109 N A .,H
N o Z b, N-[(3S)-1-Phenylpiperidin-3-yl]bicyclo[2.2.1] heptane-2-carboxamide This compound was
prepared using*{etEAAEY analogous to those for example 97. LCMS: 1GFHHHI2888. Example
110 gYD N-[(3S)-1-Phenylpiperidin-3-yl]cycloheptanecarboxamide 15 This compound was prepared
using procesyss.-analagmipeiaithosa)iop examiplry@rodapivBleddbditpoxariiad. 3. Example 111 N (/

INI00 b 85 WO 2006/020308, PCTIbIRA00R0RE0 A RARYRperipresy hich 3 4-etrahyd

ronaphthalene-2-carboxamide This compound was prepared using procedures analogous to those for

example 97MEMS:3352-
H
O’\‘N\"Q
<Nj O

2-Methyl-N-[(3S)-1-phenylpiperidin-3-yllbenzamide
This compound was prepated using procedures analogous to those for example 97. LCMS:
(M+H)" =295.2,

5  Example 112

10
Example 113

5-Chloro-2-methyl-N-[(3S)-1-phenylpiperidin-3-yl]benzamide
This compound was prepared using procedures analogous to those for example 97. LCMS:
15 (M+H)" =3292/331.2.

Example 114

N-[(38)-1-Phenylpiperidin-3-yI]biphenyl-4-carboxamide
20 This compound was prepared using procedures analogous to those for example 97. LCMS:
(M+H) =357.2.
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(M+H)' = 335.2. 5 Example 112 N O 2-Methyl-N-[(3 S)-1-phenylpiperidin-3-yl] benzamide This
compound was prepared using procedures analogous to those for example 97. LCMS: (M+H)' =
295.2. 10 Example 113 CI N O b 5r, | 5-Chloro-2-methyl-N-[(3 S)-1-phenylpiperidin-3-yl] benzamide
This compound was prepared using procedures analogous to those for example 97. LCMS: 15 (M+H)"
= 329,2/ 331.2MEANPRE*¥E4 / Ph n "N H ~NJ O \ N-[(3S)-1-Phenylpiperftfit 83 Higszot
henyl-4-carboxamide 20 This compound was prepared using procedures analogous to those for
example 97Ex@naB:113/+|-1)+ = 357.2. 86 WO 2006/020598 PCTIUS2005/028201 Example 115 H

ON\OMe " NJO b 3-Methoxy-N-[(3S)-I-phenylpiperigin3-yl]benzamide This compound was
prepared using procedures analogous to %wie_ﬁ)r eIe 97. LCMS:
N 0

Ohlie

3-Methoxy-N-{(38)-1-phenylpiperidin-3-yl] benzamide
This compound was prepared using procedures analogous to those for example 97. LCMS:
5 (MY =311.2.

Example 116

OhMle
1
N
SN

N

O

4-Methoxy-N-[(3S)-1-phenylpiperidin-3-yl}benzamide
10 This compound was prepared using procedures analogous to those for example 97. LCMS:

(M+H) = 311.2.

Example 117

15 4-Phenoxy-N-[(38)-1-phenylpiperidin-3-yl[benzamide
This compound was prepared using procedures analogous to those for example 97. LCMS:
(M+H)* = 373.2.

Example 118
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5 (M+Hr = 311.2. Example 116 OMe N ~NJ O b ~11 | 4-Methoxy-N-[(3 S)-1-phenylpiperidin-3-yl]
benzamide 10 This compound was prepared using procedures analogous to those for example 97.
LCMS: (M+H)' =311.2. Example 117Ph /O ,NONO /1Ib, b, 15

4-Phenoxy-N- g henylpiperidin-3-yllbenzamide This compound was prepared using procedures
analogous to t "'I’BP%B?& ple 97. LCMS: (M+H)" = 373.2. Example 118"§F0§&9%68%820598
PCT/US2005/1128201 N N O I NH 2-(2-Methyl-IH-indol-3-yl)-N-[(3 S)-1-phenylpiperidin-3-yl]
acetamide This compound was prepared usingm)rocedur yalogous to those for example 97. LCMS:

(M+H)' = 348.2. 5 Example 119 H n ,N/ *
N-[(3S)-1-Phenylpiperidin-3-yl]-1H-indolet3-carboXa

2-(2-Methyl-1H-indol-3-yI)-N-[(35)-1-phenylpiperidin-3-yl]acetamide

This compound was prepared using procedures analogous to those for example 97. LCMS:

(M+H)" = 348.2,
NH
S8
O
CS
N-[(3S)-1-Phenylpiperidin-3-yl}-1H-indole-3-carboxamide
This compound was prepared using procedures analogous to those for example 97. LCMS:

10 (M+H) =320.2.
H o
iy
<Nj O

i
N-[(38)-1-Phenylpiperidin-3-yl]-1H-indole-Z-carboxamide

Example 119

Example 120

15 This compound was prepared using procedures analogous to those for example 97. LCMS:
(VAR =320.2.
Example 121
Ho
SRE
N O
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This compound was prepared using procedures analogous to those for example 97. LCMS: 10
(M+H)* = 320.2. Example 120 Hj ,N N O H N-[(3S)-I-Phenylpiperidin-3-yl]-1H indole-2-carboxamide
15 This compound was prepared using procedures analogous to those for example 97. LCMS:

(M+H)* = 320.2. Example 121 H ,NYfNQ O 88 WO 2006/020598 PCT/US2005/028201 1-Methyl-N- [
(3S)-1-phenylpiPe A E3M- 1H-indol a-2-ca rboxamide This compound wd¥ prépaTEetdhg
procedures analogous to those for example 97. LCMS: (M+H)' = 334.2. 5 Example 122 1-N , N 'NJ O
O 2-MethylINde(BSNBShdrahpmyieirsiricdivyciHdnielesicanesamide This compound was prepared
using procedures @nial@g@usHo Wao sefaeexanpieddurtsCGiSig i tHhoze Jdc2umibl: Brampes123 "NJ 10!
0=5=0 &CI(M;%?'S_);}@[ﬁs-ChIoro-2-methylphenyl)suIfonyllpiperidin-s-yl} piperidin-lI-carboxamide Step
1: tent-Butyl ((3S)-1-[(3-chloro-2-methylphenyl)sulfonyl]piperidin-3 yl)carbamate 15 A solution of
tert-butyl (3S)-piperidin-3-ylcarbamate (499 mg, 0.00249 mol; CNH

5  Example 122
Ho
Shas
(Nj O

2-Methyl-N-{(38)-1-phenylpiperidin-3-yl]quinoline-3-carboxamide
This compound was prepared using procedures apalogous to those for example 7. LCMS:
(MAH)" = 346.2.
10
Example 123

N-{(38)-1-[(3-Chloro-2-methylphenyl)sulfonyl] piperidin-3-yl} piperidine-1-carboxamide
Step 1. iert-Butyl {(35)-1-{(3-chloro-2-methylphenyl)sulfonyl]piperidin-3-yl}carbamate
15 A solution of ifert-butyl (3S)»piperidin-3-ylcarbamate (499 mg, 0.0024%9 mol; CNH
Technologies) and triethylamine (0.52 mL, 0.0037 mol) dissolved in methylene chloride (5.0 mL,
0.078 mol} was cooled to 0 °C and to this was added 3-chloro-2-methylbenzenesulfory! chloride (0.62
g, 0.0027 mol) (6:56). After stirring for 10 min. the reaction mixture was allowed to gradually warm
to rt while stirring for 24h. The reaction was quenched with water (1:09), dituted with EtQAc and
20 0.IN HCI and brine were added. The layers were separated and the organic layer was washed with
saturafed sodivm bicarbonate, brine, dried (Na,SQ,), filtered, and concentrated in-vacuo to afford
1.03g of the desired product as awhite solid. The "HNMR confirmed that the desired product was

isolated.

25  Step 2: (38)-1-[(3-Chloro-2-methylphenyl)sulfonyl]piperidin-3-amine
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Technologies) and triethylamine (0.52 mL, 0.0037 mol) dissolved in methylene chloride (5.0 mL, 0.078
mol) was cooled to 0 C and to this was added 3-chloro-2-methylbenzenesulfonyl chloride (0.62 g,
0.0027 mol) (6:56). After stirring for 10 min. the reaction mixture was allowed to gradually warm to rt
while stirring for 24h. The reaction was quenched with water (1:09), diluted with EtOAc and 20 O.1N
HCI and brine W8AE4YHEE® The layers were separated and the organic layérWa2iA2R with
saturated sodium bicarbonate, brine, dried (Na2S04), filtered, and concentrated in-vacuo to afford
1,03g of the dekifedrprodiuetids isivhilc0d8 Ranabheasidivd o contiripeel feeitourd desired prblduct was

isolated. 25%@@@ha§)gmﬁ@w%wsmgmwam@yl)em@r@ddpdpaﬂ@a&mﬂm i3 @:2006/020598

PCT/USZOO Trif 0 o
{(3S)-1(3- Cﬁﬁf{%@ﬁﬁiﬁj‘ Sﬂf;ony 1rrm%y‘_§h {5 matkas addasiga soluliongigert-buty

-yl}car amate\;\é @% 265 mot) disssolved in
methylene EHBAdEIDsRCI0D P RIGY @?‘E’tlflﬁﬁd‘lf&eﬁ ithd VORE \K’I‘é‘?% RptRedi-vacuo and
the residuewasghissoivestia meiﬁ}yﬂér%eachﬂ@rod&arddsmm@duwm kNvIN@&OG#HiddriBie: (Na¥®4), and 5

concentrated jA-vasuQ Qafford-828ma o érgagcgeswed product as a white solid. The 'H NMR confirmed
the isolation of the desired product. Step 3: 4-Nitrophenyl

{(3S)-1-[(3-chloro-2-metlrylphenyl)sulfonylJpiperidin-3yl)carbamate

(3S)-1-[(3-Chip ro LMiretishphihy s (ForimpipeaaneBramine tadand §ro-06ap el was 10 dissolved
in methylene chlorige (1¢OEloral2, el 1pneky iy hisevtis nadrd tothyigntinel (0. 3®1Nk20.0028 mot)
andp- %fophﬁ%e *}L%%ER n?t&fé%% maEPmW& mas)aﬁ%f{@ &E&'%@Qcﬂédtéfé{h%}nﬂé% r@qﬁton m'xture

was washe 2'x 2 mL) and the combined a ?7 \;\/ﬁséwashed Wltg PC

combined o‘?ﬁﬁ?ﬁd"ﬁﬁ%@g WEP@”B?P@&W@@@ﬁT Hitarag, %04 t%@’ SIS Wane AT Ed ifvacuo to
afford 691 mgetéihextiesivesypbeliviths. alyéiﬁﬁgdlmLTwwm@dﬁﬂrMWEWPﬁb@ﬁon of the
desired proghel. LEMSnMidd or AR p1ds6 verd BRDINHICE, VAR EE nl (6, SQKb SRR Witbeidt further

DO R ikt b o G a2 el B ey O BIPS TR v cnsimeg e

yl}plperldlne 1- carboxamlde was added to a solution of 4-nitrophenyl
{(3S)-15(3-ésvlarien oYz faeiter Rserdy| e @1 ettt S hedhs Bmaiet (25 1Y B .BostEs hot)
dissolved invisisahiethefpraifid@idmL, 0.006 mot). After 18 h, the volatiles were removed in the residue
was dissolved in McCN/H20 and purified by prep: HPLC to afford 19 mg of the desired product as a

gzgr?]glzwldz%reéa NN{'\(/J?,% ?9 ?ﬂr Iggo-t »g:e!to Ie%]b(.s?igl onyl pqr?e!;-ze fie szperzlazcr:iw]s cal\go Hamzdfzfoo 2/402.2. 25

Piperidine (11 pL, 0.00011 mol) was added to a solution of 4-nitrophenyl {(35)-1-{(3-chloro-
20  2-methylphenylsulfonyllpiperidin-3-yl}carbamate (25 mg, 0.000055 mol) dissolved in
tetrahydrofuran (0.5 mL, 0.006 mol). After 18 h, the volatiles were removed in the residue was
dissolved in MeCN/H,O and purified by prep.-HPLC to afford 19 mg of the desired product as a

white powder. "H NMR confirmed the isolation of the desired product. LCMS: M+H = 400.2/402.2.

25  Example 124

N-{(35)-1-[(3-Chloro-2-methylphenyl)sulfonyl] piperidin-3-yi}-4-hydroxypiperidine-1-
carboxamide
This compound was prepared using procedures analogous to those for example 123. LCMS:

30 (M+H) =416.2/418.1.
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"NUNCr 0 O=S=0 ct(cl N-{(3S)-1-[(3-Chloro-2-methylphenyl)sulfonyl] piperid
in-3-yl}-4-hydroxypiperidine-I- carboxamide This compound was prepared using procedures analogous
to those for example 123. LCMS: 30 (M+H) =416.2/418.1. 90 WO 2006/020598
PCTIUS200S/028201 Example 125 Co Ny N J 0 0=S=0 ti CI N-{(3

S)-1-[(3-Chlord*2 A&tistsHenyl)sulfonyll piperidin-3-yl} morpholine-4-carb&%AMRI& YHE2bmpound was
prepared using procedures analogous to those for example 123. LCMS: 5 (M+H)' = 402.1/404. 1.
Example 12GMpiey/N3 N O 0=5=0 ct(cl N-{(3S)-1-[(3-Chloro-2-methylphenyl)sulfonyl]
piperidin-3-yl)thiomorpholine-4-carboxamide 10 This cympgund was prepared using procedures

analogous to those for example 123. LCMS: MJT\IHLE/N@'UA'ZO'L Example 127 ,,,NUNID ON ON
0=5=0 F '
" o]

0=8=0

Ci
N-{(38)-1-[(3-Chlore-2-methylphenyl)sulfonyl]piperidin-3-yl}morpholine-4-carboxamide
This compound was prepared using procedures analogous to those for example 123. LCMS:
5 (M) =402.1/404.1.

Example 126

N-{(3S)-1-[(3-Chlore-2-methylphenyl)sulfonyl] piperidin-3-yl}thiomorpholine-4-carboxamide
10 This compound was prepared using procedures analogous to those for example 123, LCMS:
(M+H)" = 418.1/420.1.

Example 127
H
e
N o]
0=5=0
F
Ci

15  N-{(38)-1-](3-Chloro-2-fluorophenylsulfonyi]piperidin-3-yl} piperidine-1-carboxamide
This compound was prepared using procedures analogous to those for exampie 123. LCMS:
(M+H)" = 404.1/406.1.

Example 128
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~ CI 15 N-{(3S)-1-[(3-Chloro-2-fluorophenyl)sulfonylJpiperidin-3-yl}piperidin-lI-carboxamide This
compound was prepared using procedures analogous to those for example 123. LCMS: (M+H)~ =
404.1/406.1. Example 128 91 WO 2006/020598 PCT/0S2005/028201 OH NUNCr N IO'O=S=0 F
(Cl N-{(38)-1-§73-ChIoro-2-f|uorophenyl)sulfonyl] piperidin-3-yl}-4-hydroxypiperidine-I- carboxamide
This compoun %ﬁ@?ﬁ?éﬁﬁg?ed using procedures analogous to those for e ‘%ﬁéﬂ‘%’?i’é’l\ﬂ& 5
(M+M+ = 420.1/422.1. Example 129 O H ,NUN 'NJ IOl | O=S=0 F CI

N-{(3S)-1-[(3-Chloro-2-fluorophenyl)sulfonyl] piperidip<3= %rpholine-4-carboxamide 10 This
compound was prepared using procedures nqlg ous_tothose for example 123. LCMS: (M+1-1)+ =
406.1/408.1. Example 130 S H ,NUN i f@aj i

N

|
0=5=0
F

Ci
N-{(3S)-1—[(3-Chlaro-2-ﬂuorophenyl)sulfonyl}piperidin-S-yl}-#hydrexypiperidine—1-
carboxamide

This compound was prepared using procedures analogous to those for example 123. LCMS:
5 (M+H) =420.1/422.1.

Example 129
y [0
WN N
()T
N
0=8=0
F

Ci
N—{{3S)—1—[(3—Chloro-z-ﬂuorophenyl)sulfonyl]piperidin-3~yl}morph&line-tl-carbﬁxamide
10 This compound was prepared using procedures analogous to those for example 123. LCMS:
(M+H)" = 406.1/408.1.

Example 130

15 N»{(3S)~1—[(3-Chloer—ﬂuorophenyl)sulfonyl}piperidin—B-yl}thiomarpholine—4—carboxamide
This compound was prepared using procedures analogous to those for example 123. LCMS:
(M+H)" = 422.1/424.1.

Example 131
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O=5=00 /F CI 15
N-{(3S)-1-[(3-Chloro-2-fluorophenyl)sulfonyl]piperidin-3-yl}thiomorpholine-4-carboxamide This
compound was prepared using procedures analogous to those for example 123. LCMS: (M+13)+ =
4211/424.1. Example 131 92 WO 2006/020598 PCT/US2005/028201 ,,, NJO O=S=0 CICI 61
N-{(3S)-1- [(2,6%&?8@&Bﬁényl)sulfonyl] piperidin-3-yl}piperidine-I- carboxag%iﬁgsﬁ"?g“&%%‘??'pound was
prepared using procedures analogous to those for example 123. LCMS: (M+H) " =420.1/422. 1. 5
Example 132 OH NYN O 0=5=0 CI" CI N-{(3S)-1-[(2,6-Pichtp rophenyl)sulfonylJ piperidin-3-yl}-4-hyd

roxypiperidine-l-carboxamide This compound BF sing procedures analogous to those for
example 123. LCMS: 10 (M+FD =436.1!438]1. Example 133 O NyN ‘N 0 0=5=0
N
0=8=0
ol Ci

N-{(38)-1-[(2,6-Dichlorophenyl)sulfonyl] piperidin-3-yl} piperidine-1-carboxamide
This compound was prepared using procedures analogous to those for example 123. LCMS:
(M+EH)" = 420.1/422.1.

Example 132

N-{{35)-1-[(2,6-Dichlorophenyf)sulfonyi] piperidin-3-yI}-4-hydroxypiperidine-1-carboxamide
This compound was prepared using procedures analogous to those for example 123. LCMS:
10 (M+H)' = 436.1/438.1.

Example 133

'
N 0
0=8=0
CEUCE

N-{(38)-1-1(2,6-DichlorophenyDsulfonyljpiperidin-3-ylmorpholine-4-carboxamide
15 This compound was prepared using procedures analogous to those for example 123. LCMS:

(MAHD* = 422.1/424.1.

Example 134
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CI"C' CI N- {(3S)-1-[(2,6-Dichlorophenyl)sulfonyl] piperidin-3-yl} morpholine-4-carboxamide 15 This
compound was prepared using procedures analogous to those for example 123. LCMS: (M+H =
422.1/424. 1. Example 134 93 WO 2006/020598 PCT1US2005/028201 S NUNJ 0 O=S=0 CI'I N-{(3
S)-1-[(2,6- chhloro hen g9 ulfonyl]piperidin-3-yl} thiomorpholine-4-carboxamid e This compound was
prepared using’| 8&)&536 € analogous to those for example 123. LCMS: (Y 2%488%/440.0. 5
Example 135 NUN JS 00==5=0F | Cl

N-{(3S)-1-[(3-Chloro-2- quorophenyI)squonyI]p|perchp-3-ylﬁ‘$omorpholine-4-carboxamIde 1- oxide 10
m-Chloroperbenzoic acid (61 mg, 0.00027 m as Neg/tjo a solution of N-{(3S)-1-[(3-
chloro-2-fluorophenyl)sulfonyl]piperidin-3 yl}t%):rgorp oline-4-carboxamide (75 mg, 0.00018 mol)
dissolved in methylene chloride (5.0 mL, 0.073

reaction was quenched by the addition of s
allowed to stir for an additional 2 h. The s6l
resulting organic layer was washed with bring,dried (Na2S04), filtered, and the volatiles were
removed in-vacuo to yield 62 mg of the desired product as a white solid, which was purified by prep-
HPLC. LC mm&%@ggqﬂm@ymm@lm@n-}yl} th:omurphalme»dr -carboxamide

This compound was prepared using procedures analogous fo those for example 123. LUMS:
(M+H)" = 438.1/440.0.

ol) and the solution was stirred at rt for 16 h. The
r2€d sodium bisulfate and the reaction mixture was
8 washed thoroughly with 1 N NaOH and the 15

5
Example 135
L
w o [%
O
O
N
0=5=0
X
Cl
N—{(SS)—I—[(3-Chloro-2-fluorophenyl}sulfonyl]piperidin~3-y!}thiamorpholine—&carbommide 1~
oxide
10 m-Chloroperbenzoic acid (61 mg, 0.00027 mol) was added to a solution of N-{(38)-1-{(3-

chloro-2-fluorophenyl)suifonyl]piperidin-3-yl}thiomorpholine-4-carboxamide (75 mg, 0.00018 mol)
dissolved in methylene chloride (5.0 mL, 0.078 mol) and the solution was stirred at rt for 16 h. The
reaction was quenched by the addition of saturated sodium bisulfite and the reaction mixture was
allowed to stir for an additional 2 h. The solution was washed thoroughly with 1 N NaOH and the

15  resulting organic layer was washed with brine, dried (N2,80y), filtered, and the volatiles were
removed in-vacuo to yield 62 mg of the desired product as a white solid, which was purified by prep-
HPLC. LCMS (M+H) = 438.1/440.1.

Example 136

X
20 Cl
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H~SOO ,NUN 0 NO==5=0F \ICl 20 94 WO 2006/020598 PCTIUS2005/028201
N-{(3S)-1-[(3-Chloro-2-fluorophenyl)sulfonyl]piperidin-3-yl}thiomorpholine-4-carboxamide 1,1- dioxide
This compound was prepared using procedures analogous to those for example 135. LCMS: (M+H)' =
454.1/45 6.1. 5 Example 1370 H~S O ,NUN N 0 0=5=0 b~cj N-{(3S)-1-[(3-Chloro-2-methylphenyl)s
ulfonyl] piperidfh23P8 orpholine-4-carboxamide 1,1-dioxide 10 This ¢SrhPSHHTREE prepared
using procedures analogous to those for example 135, LCMS: (M+I1)* = 450.1/452.1. Example 1,38 0
,NUN NOI O=83s0 \-f{B¥Shloro-2-fluorophenyl)sulfonyl] piperidin-3-yl}thiomorpholine-4-carboxamide 1,1-
N-{(3S)-1-[(Ffshaloro-2-methylphenyl)sulfonyl]piperidin-3-yl}thiomorpholine-4-carboxamide 1- oxide

This compound was prepared using procedures analogous to those for example 135. LCMS:

(M+H)" = 454,1/456.1.

5
Example 137
&
H %0
O
0O
N
0=8=0

i Cl
N-{(38)-1-[(3-Chlorc-2-methylphenylsulfonyl]piperidin-3-yl}thiomorpholine-4-carboxamide
1,1-dioxide

10 This compound was prepared using procedures analogous to those for example 135. LCMS:

(MHH)* = 450.1/452.1,

Example 138
o

@f

4
()Y
N

0=$=0

Cl
15  N-{(38)-1-[(3-Chloro-2-methylphenylsuifonyl]piperidin-3-yl}thiomorpholine-4-carboxamide 1-

oxide
This compound was prepared using procedures analogous to those for example 135. LCMS:

(MAH)" = 434.1/436.0.

20 Example 139
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This compound was prepared using procedures analogous to those for example 135. LCMS: (M+M' =
434.1/436.0. 20 Example 139 95 WO 2006/020598 PCT/US2005/028201 OH ,NuN 0 0=5=0CI 1
N-{(3S)-1-[(2,6-Dichlorophenyl)sulfonyl}piperidin-3-yl}thiomorpholine-4-carboxamide 1-oxide This
compound was prepared using procedures analogous to those for example 135. LCMS: (M+H)' =
454.0/456.1. 5 EXAMH1eA%0 0 11 =O HSNUNJ NO O=S=0 CICj  PCT/US2005/628201
N-{(3S)-1-[(2,6-Diehlorophenyl)sulfonyl}piperidin-3-yl}thiomorpholine-4-carboxamide 1,1 dioxide 10
This compound was prepared using procedures analogo tg’those for example 135.. LCMS: (M+H)*
= 470.0/472.0. Example 141 H NOH JJJON H 1}5\
WN N\)
(Y
N O
0=S=0

chou

N-{(38)-1-[(2,6-Dichlorephenyl)suifonyl] piperidin-3-yl} thiomorpholine-4-carboxamide 1-oxide
This compound was prepared using procedures analogous to those for example 135, LCMS:
(M+H)" = 454.0/456.1.

3
Example 140
0
y [ $=0
S8 e
N
0=5=0
CI\QCI
N-{{38}-1-[(2,6-Dicklorophenyl)sulfonyl]piperidin-3-yl}thiomorpholine-4-carboxamide 1,1-
dioxide
10 This compound was prepared using procedures analogous to these for example 135. LCMS:

(M+HY" = 470.0/472.0.

Example 141

15  4-Hydroxy-N-{(38)-1-phenylpiperidin-3-ylJadamantane-1-carboxamide
Step 1: tert-Butyl (35)-3-{[ (4-oxo-1-adamantyl)carbonylJamino}piperidine- I-carboxylate
Oxalyl chloride (233 pL, 0.00275 mol) was added to 4-oxoadamantane-1-carboxylic acid
(97.08 mg, 0.0004998 mol) in methylene chloride (10 mL) at rt followed by 2 drops of DMF. After
stirring the mixture at rt for 2 b, the volatiles were evaporated under reduced pressure. The residue
20  was azeotropically evaporated twice with tolnene and the resulting residue was dissolved in DCM (10
mL). To the solution was added fert-butyl (3S)-3-aminopiperidine-1-carboxylate (100.1 mg,
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15 4-Hydroxy-N-[(3S)-1-phenylpiperidin-3-yl}adamantane-I-carboxamide Step 1: tert-Butyl
(3S)-3-(j(4-oxo-l-adamnantyl)carbonyllamino}piperidine-I-carboxylate Oxalyl chloride (233 L, 0.00275
mol) was added to 4-oxoadamantane-I-carboxylic acid (97.08 mg, 0.0004998 mol) in methylene
chloride (10 mL) at rt followed by 2 drops of DMF. After stirring the mixture at rt for 2 h, the volatiles
were evaporated dH88FR8uced pressure. The residue 20 was aaeotropicaiy EVAPSTAED twice with
toluene and the resulting residue was dissolved in DCM (10 mL). To the solution was added tert-butyl
(3S)-3-aminapipesitline)| warkoxgiiater¢p 0ol angne 96 \WEL2 0061020898 HOTHIS2O0 5/ (282 1
0.0004998 mol).ansh NN-diisorrapvethvlaming (63 8.)lend. AA3RaAE. After Stirdog akirbdae.| h, the

reaction mixture was diluted with DCM (1 and washed Wittglwgter IN H&qg0d Bringy The
organic phasé %éasmﬁr%%f%‘\yésr 62804, ?‘é%g)fgg??gﬁgd %néﬁacggﬁ%?g?ee In-VACUO tgl provide the desired
product. LOMSEMENEY MifBu 33D 7 B8%ep 2: tert-butyl
(3S)-3-§[(4-hydroxy-l-adamantyl)carbonylJamino)piperidine-l-carboxylate 1.0 M of L-selectride (r) in

tetrahyd YOf%gJWg,(QQQQ,LHJr{ ap QrLQﬁz %M%fja;%%ﬁ%w;no }piperidine-I-carboxylate
ell

(3S)-3-{[(4-0x0-I-adamantyl)carbonyllJamino}pi ine-l-carpoxylate (75 m 00020 mpl) i
tetrahydrofuran (110 MLof .ﬁi?mgﬁ)@]af‘fﬁr%g%%%i t‘lsj(?emvg%ls S i?rggédg? -a%’ge%%? %Blur%?gnd was 10
then quenctisitixittice-iatemartyBombemiswming) eiveridited witpere déetate (89092hmelH2 combined
organic phases.yuereivashest wittn bring R-mLy. driechiwee Na2Sed, ey ad fand ndonaéntated under
reduced pressure. The resjdue was pugified by C ' eluti it I h es, to
provid?egthe%g%lsﬂlé%’ Cg?%d‘ﬂ%f llc_%ﬁ%r (Jrhégun%l 1&%%%%%%(11&5%8{12%@% Qf‘%éll jagyﬁgggﬁ){]pe”dln3
ylJadainantapbined riseserinisktsy dFsEh Brtetidtitp e (¢ ml), dried over o filteted, arid
(3S)-3-{[(4- byeasyrddaaenantyl}danoonyd]afin clipe fdiputifet huyStatal@s. sing BoD2O¥hol) was
treated with, 4.0 MaERNAOGEN £RHRIEE A JAndioxenes(@B0-mL) Bt f830 min. The volatiles were

evaporated and the residue was dried under reduced pressure to afford the desired product. LCMS:
(M+H)+= 315.4. 20 Step 4: 4-Hydroxy-N-[(3S)-I phenylpiperidin-3ylJadamantane-l-carboxmnide A
mixtur&Sof 4S4qyéréﬁmﬂm@&&ﬁ%mamﬂd@n;t]'é?déwaﬁﬁﬁe’ﬂf-@éﬁamf%ﬁm’éoﬁgf@?ff‘éh|oride (15.7 mg,
0.0000500 mol), heprmalenzEe{1@-byky 008D rdndyilodinmiriectifingdxied (B ¥, 0.000100

mol) in dimethyl sylfaxids (0.50.mlk R0 MNERYNRSHaaiRd Wi BicHeWRUPSB! 25 29 for 5 min.
The mixture was diluted with methanol (1.3 mL) an ad'us(}reld VXE&I];‘F& tgdersgurg.tg.a;%% {gesulting
solution wa?mrﬂﬁwﬂﬁtﬁ%ﬁ?‘ﬁﬁ‘ﬁﬁ%%‘li%dt & 805 Rydroxyr

+ € equaﬁorlal aﬁ% axial hy
desired product. LCMS: (M+H)™ = 315.4.

20
Step 4: 4-Hydroxy-N-[(3S)-1-phenylpiperidin-3-yl]adamantane-1 ~carboxamide
A mixture of 4-hydroxy-N-[(35)-pipetidin-3-yljadamantane-1-carboxamide hydrochloride
(15.7 mg, 0.0000500 mol), bromobenzene (10.5 pL, 0.000100 mol) and sodium tert-butoxide (9.61
mg, 0.000100 mol) in dimethy] sulfoxide (0.50 mL, 0.0070 mol) was irradiated with microwaves at
25 200 °C for 5 min. The mixture was diluted with methanol (1.3 mL) and adjusted with TFA to pH =
2.0. The resulting solution was purified by prep.-HPLC to give the equatorial and axial hydroxyl

products, LCMS: (M+H)" = 355.2.
H
Y C
N O =N

N-[(38)-1-Phenylpiperidin-3-yl}-1-pyridin-4-ylcyclobutanecarboxamide

Example 142

30

This compound was prepared using procedures analogous to those described for the synthesis
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products. LCMS: (M+H)" = 355.2. Example 142 H ,N Q&N 30 b
N-[(3S)-1-Pbenylpiperidin-3-yl]-1-pyridin-4-yicyclobutanecarboxamide This compound was prepared
using procedures analogous to those described for the synthesis 97 WO 2006/020598
PCT/U520051028201 of example 97, steps 1-3. LCMS: (M+11) = 336.0. Example 143N O NIN 6
5~' 1 5 N-[(3S)MRMERYBeridin-3-yll-1-pyridin-3-ylcyclobutanecarboxamffe PR ¥EERIEYUNd was
prepared using procedures analogous to those described for the synthesis of example 97, steps 1-3.
LCMS: (M+kk)-mm3670stbpxample 14 @Pae1) 10 336.0.
1-Phenyl-N-[(38)-1-phenylpiperidin-3-yl}cyclopropanecarboxamide This compound was prepared
using procedures analogous to those described for the synthesis of example 97, steps 1-3. LCMS:
(M+HF = 328*¢mpls Bmple 145 HF ~ NJ I/ ON / Methyl 4- {3-fluoro-4-[1-({ [(3S)-1-phenylpiperidin-3
yllamino}carbonyl)cyclopropyliphenyl}piperazine\-c xylate Step 1.
1-(4-Bromo-2-fluorophenyl)cyclopropanec yil ' 0 a stirred mixture of the
(4-bromo-2-fluorophenyl)acetonitrile (12.53 g, §.05854 mol),) benzyltriethylammonium chloride (0.9 g,
0.004 mol), and 1-bromo-2-chloro-ethane %) mL, 0.11°N

5 N-[(38)-1-Phenyipiperidin-3-yl}-1-pyridin-3-yleyclobutanecarboxamide
This compound was prepared using procedures analogous to those described for the synthesis
of example 97, steps 1-3. LCMS: (M+H)" = 336.0.

10 @

1-Pheny}-N-{(38)-1-phenylpiperidin-3-yi]cyclopropanecarboxamide

Example 144

This compound was prepared using procedures analogous to those described for the synthesis
of example 97, steps 1-3. LCMS: (M+H)" =321.1.

L

Methyl 4-{3-fluero-4-[1-({[(38)-1-phenylpiperidin-3-
yljamino}carbonyljcyclopropyi]phenyl}piperazine-1-carboxylate

15  Example 145

Step 1. 1-(4-Bromo-2-fluorophenyl)cyclopropanecarboxylic acid

20 To a stirred mixture of the (4-bromo-2-fluorophenyl)acetonitrile (12.53 g, 0.05854 moi),
benzyltriethylammonium chloride (0.9 g, 0.004 mol), and 1-bromo-2-chloro-ethane (9.70 ml,, 0.117
mol) was added dropwise sodium hydroxide, 50% aqueous solution (21.00 mL, 0.5484 mol) at 5¢ °C.
After stirring for 16 h, the reaction mixture was diluted with water, 1,2-ethanediol {65.00 mL, 1.166
mol), and sodium hydroxide, 50% aqueous solution (5 mL), The resulting mixture was heated at 100
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mol) was added dropwise sodium hydroxide, 50% aqueous solution (21.00 mL, 0.5484 mol) at 50 C.
After stirring for 16 h, the reaction mixture was diluted with water, 1,2-ethanediol (65.00 mL, 1.166
mol), and sodium hydroxide, 50% aqueous solution (5 mL). The resulting mixture was heated at 100
98 WO 20061020598 PCTIUS2005/028201 C for 16 h. The reaction mixture was extracted with
diethyl ether aftPtA¥ 4G ESus layer was acidified to pH-2 and the productfprEEBRETEH Bt and was
collected by filtration and used in the subsequent reaction without further purification. 5 Step 2.
1-{4-[4-(terteBrioxy carbnryiipiper asituls s 2 fustop héhyd el ophopamietea Adoxyl cayeiovas mixture of
1-(4-bromo, aﬁ%af%bgwmqg%gmpmww% (a3 9018143 Q) 9RRiomMek); test-biind
piperazine-ai-car oxylate (2.126 g, 0.01107 mop, sodium iert-butoxide (2.194 g, 0.02214 mol),
palladium SERERETES MG U}H’c‘iﬁgz%“f‘}\%lsué’ﬁaaﬂ-(‘di-t-butylphosphino)biphenyl (165 mg, 0.000554 mol)
in anhydrous 1,4-dioxane (30.0 mL, 0.384 mot) was refluxed (oil bath temperature 110 10 C)
overnight. the seaqtion. mixisrexasspaiieskinio-colth saturaieehNidACHigRmaL) tagitified!to pH = 6
with I N HCI, and extracted with ethyl ate ' iGdaye efysashed with
e e ouer (ot e S SHRIR frsl TR pamRlad aaniadayas u

ered and concenfratéd in-vacuo. The re;_idue was putified by CombiFlash
eluting withreLEOv et areTaFin RS Enidride %o“g‘?&é%@ﬁ?o&%é?ﬁ??’é%“é, o%in yild). LCMS:
(M-t-Bu+HY} 5809 fhol) pBkeipd. derstB(53/ - {BOI0RF o) find GRS -t mbespiinseivhiend (Ifarho)carbony)
cyclopropy )R8y BRI S AfinEdsc AP ey iRl d hisicompayng wia s prepRrsIbasiRgRpreceriure that was

analogous to that described for the synthesis of example 9 (Mt 1) = 467.1
20 StaB 4. TR YA L B RS TSR ma %1%%%%%@@%&%%%&@%%

. )
cyclopropykptiérly Npisar adrrtrasiseh ity ey T8 G ot s araa BERo™s prdtldtre that was
analogous tadhatseserbedfortise syrithesisndf exampledisteps.2 dhvd Bsili€ WS pMifiedpy= 481.1 25

Example 1 ﬁ ?gut%gov)fi 0-10% methanol in methylene chloride to give the product (1.762 g, 52% in
Benzyl(3S)-3- -Fis%droxy-l-a arr;an%lgcarbonyl]am|no}plperldlne-l-carboxylate
yield). LCMS: (M-t-ButH) =305.1.

15
Step 3. tert-Butyl 4-{3-fluoro-4-[1-({{(35)-1 -phenylpiperidin-3-yljamino}carbony)
eyclopropylfphenyl}piperazine-1-carboxylate
This compound was prepared using a procedure that was analogous to that described for the
synthesis of example 97, steps 1-3. LCMS: (M-t-Bu+2H)" = 467.1
20
Step 4. Methyl 4-{3-fluoro-4-[1-({{(35)-1 -phenylpiperidin-3-yljaminojcarbonyi)
cyclopropy!phenyljpiperazine-1-carboxylate
This compound was prepared using a procedure that was analogous to that described for the
synthesis of example 9, steps 2 and 3. LCMS: (M + H)" = 481.1
25
Example 146

Q"\EE{@»OH
o)\o’\©

Benzyl (38)-3-{[(4-hydroxy-1-adamantyl)carbonyljamino} piperidine-1-carboxylate
This compound was prepared using a procedure that was analogous to that described for the

30  synthesis of example 9, steps 1-3 using the appropriate carbonyl chloride. LCMS: (M + H)'=413.2.

Example 147
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This compound was prepared using a procedure that was analogous to that described for the 30
synthesis of example 9, steps 1-3 using the appropriate carbonyl chloride. LCMS: (M + H)' = 413.2.
Example 147 99 WO 2006/020598 PCT/US2005/028201 H ,N OH JJJO N N CF3
4-Hydroxy-N-{(3S)-1-[6-(trifluoromethyl)pyridin-2-yl] piperidin-3-yl}adamantane-I- carboxamide This
compound was¥Stépired8ing a procedure that was analogous to that deBEABERMSOMHY15 synthesis
of example 97, steps 1-3. LCMS: (M + H)* = 424.2. Example 148 N OH O YIN ~ CF3 4-Hyd
roxy-N-{(3S)-1-[5-(trifluoromethyl) pyridia-2-yl] giper -yl} adamantane-I- 10 carboxamide This
compound was prepared using a proced hat logous to that described for the synthesis of
example 97, steps 1-3. LCMS: (M + H)' £ 424.2. #9"raOH NO NYN ~1

N

@i
i
XScF

3
4-Hydroxy-N-{(38)-1-]6-(trifluoromethyl)pyridin-2-yl]piperidin-3-yl}adamantane-1-

carboxamide
This compound was prepared using a procedure that was analogous to that described for the
5 synthesis of example 97, steps 1-3. LCMS: (M + H) = 424.2.

Example 148

CFs
4-Hydroxy-N-{(3S)-1-[5-(trifluoromethyl)pyridin-2-yi] piperidin-3-yl}adamantane-1-
10 carboxamide
This compound was prepared using a procedure that was analogous to that described for the
synthesis of example 97, steps 1-3. LCMS: (M + H)" = 424.2.

H
N
O m/@w
N 0

“ "N
)

Example 149

15 NO;
4-Hydroxy-N-[(38)-1~(5-nitropyridin-2-yl)piperidin-3-yl]adamantane-1-carboxamide
This compound was prepared using a procedure that was analogous to that described for the
synthesis of example 97, steps 1-3. LCMS: (M + H)" =401.2.

20  Example 150
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15 NO2 4-Hydroxy-N-[(3S)-1-(5-nitropyridin-2-yl)piperidin-3-yl] adamantane-I-carboxamide This
compound was prepared using a procedure that was analogous to that described for the synthesis of
example 97, steps 1-3. LCMS: (M + F1)+=401.2. 20 Example 150 100 WO 2006/020598
P_CTl_u82005<§i§%%mBs aOHQSH ~NIN \I \_CN ar_1d CN N'[(38)'1‘@6?%%%%9)65@5}'2'“)
piperidin-3-yll-4-hydroxyad amantane-I-carboxamide This compound was prepared using a procedure
that was analogous to that described for the synthesis of example 97, steps 1-3. LCMS: (M+W =

381.1. 5 Example 151 H NN O N©®H N O 16-((3S)-3H{[(4 pxy-l-adamautyl)carbonyll
; hrepared using a procedure that

amino}piperidin-l-yl)-N,N-dim ' aHhis cgﬁ.‘gf‘ e
was analogous to that described.for the 10 synthesis ‘of example 97, sggps 1-3. LCMS: (M + IT)+ =
427.3. Example 152 , N OH n ,N9 'NJ O\N/O O IOH NOOOO
=N
~ |
CN

g
2
and CON
N-[(38)-1-(5-Cyanopyridin-2-yl)piperidin-3-yl]-4-hydroxyadamantane-1-carboxamide
This compound was prepared using a procedure that was analogous to that described for the

synthesis of example 97, steps 1-3. LCMS: (M + H)" = 381.1.

H
O - \
N 0 OH
<" N
. l

Example 151

SN0

| _
6-((38)—3-{[(4-Hydroxy-iwadamautyi)carbonyl]amino}piperidin—1-yl)-N,N—dimethylnicutinamide
This compound was prepared using a procedure that was analogous to that described for the

10 synthesis of example 97, steps 1-3. LCMS: M + H)" = 427.3,

H H
N © OH

Example 152

N
~
T

—Z.

o]

o
-

and

—Q

Methyl 6-((38)-3-{[(4-hydroxy-1-adamantyl)carbonyl| amino}piperidin-1-yl)nicotinate
15 This compound was prepared using a procedure that was analogous to that described for the

synthesis of example 97, steps 1-3, LCMS: (M + H)" = 414.2.

Example 153
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1 and 1 Methyl 6-((3S)-3-{ [(4-hydroxy-l-adamantyl)carbonyll amino}piperidin-1-yl)nicotinate 15 This
compound was prepared using a procedure that was analogous to that described for the synthesis of
example 97, steps 1-3. LCMS: (M+I~+=414.2. Example 153 101 _WO 2006/020598
PCT/US2005/ 0 /[OHH~NJOOH NO CF3andCF3 4-hydroxy-N-# -1-
_(trifluoromethy pjzﬁ}gﬁ%%?geridin-3-y|}adamantane-I-carboxamide A Mixture %i %?3937{)&8201
4-hydroxy-N-[(3S)-piperidin-3-ylJadamantane-I-carboxamide (20.9 mg, 0.0000750 mol),
) I tert-butoxide 5 (10.8 mg,
0.000112 mol), palladium ac (0:-56Ng, .008002 D) ard 2=(d1x, butylphosphino)biphenyl (1.3
mg, 0.0000045 mol) was vamed and charged withlpitreageno To the Ypixture was added
1,4-dioxane (0.75 mL, 0.0096 thol) and the resulting mixture was refluxed for 16 h. After cooling to
ambient temperature, the re mixture was filtered | the filtrate was adjusted with TFA to pH =
2.0 and was purified by prep\ LC to give the desiretproduct.. LCMS: 10 (M+1-1)'=423.2. Example
154 NaOH N cnS 0 OCF3 and OCF3 4-Hyd roxy-N-{(3¢ }:-1-[4-(trifluoromethoxy) phenyl] piperidin-3-yl}
adamantane-I-carboxamide 15%his compound w&¥ prepe?red using a procedure that was analogous
to that deserihaeigrNhEHyniesitwioneinbphtEa] i@ Nitn-Avladapantanol xapbexpiiRe 155 0 N\ OH H
OA?{ (OB)I‘I a[nd OB'AZIQnixtsxre of IIﬁi»hydroa(y—N{(BIS)—piﬁerédimS-ygadamantane-1—cax‘uoxamide (20.% mg,
N-{(3S)-1-[4-(Benzylox enyllpiperidin-3-yl}-4-hydr amaniane-l-carbox } WO
2006/0205 %%g?ﬁ.%}ggoggw%gg&léuorometh}l)ben%neQﬁyg mg, . e xlngﬁ ,993&9&‘!9@ b!]'tggl&é/

5  (16.8 mg, 0.000112 mol), palladium acetate (0.50 mg, 0.0000022 mol) and 2-(di-t-

butylphosphino)biphenyl (1.3 mg, 0.0000045 mol) was vacuumed and charged with nitrogen. To the

G

mixture was added 1,4-dioxane (0.75 mL, 6.0096 mol) and the resulting mixture was refluxed for 16
h. After cooling to ambient temperature, the reaction mixture was filtered and the filtrate was
adjusted with TFA to pH = 2.0 and was purified by prep.-HPLC to give the desired product.. LCMS:

10 (M+H) =4232.
H H
O.\\NY@/OH O"\NT(@
N ° N~ © OH

OGF3 and OCF3

Example 154

4-Hydroxy-N-{(3S}»1—[4~(triﬂuoromethoxy)phenyl}piperidin-3-yl}adamantane—l—carboxamide
15 This compound was prepared using a procedure that was analogous to that described for the
synthesis of example 153. LCMS: (M + H)" = 439.2.

H H
P R
N O N © OH

OBn and OBn

Example 155

20 N—{(3S)—1~[4—(Benzyloxy)phenyl}piperidin—S-yl}-4-hydroxyadamantane-l—carboxamide
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This compound was prepared using a procedure that was analogous to that described for the
synthesis of example 153. LCMS: (M + H)' = 461.3. Example 156 H 'NOH NOF 5N N-
[(3S)-1-(3-Fluoropyridin-4-yl) piperidin-3-yl]-4-hyd roxyadamantane-Il-carboxamide This compound was
prepared usin that was analogous to that described for the i xample 97,
steps 1-3. LoD Wﬁ@ﬁ‘{i 374.2. 10 Example 157 N OH N O Wks PSR Bl
4-Hydroxy-N-[(3S)-1-(1,3-thiazol-2-yl)piperidin-3-yl] adamantane-I-carboxamide This compound was
prepared using a"ﬁﬁ'ééé@ﬂ?é%é[ﬁ%@%f?fé}@@&@f&c?ﬂ%dg%’?ﬂﬁé“a%?%?em§%tﬁe(3%ri’§egff8§<§?nple 97,
steps 1-3. ktissis (Weratdle 362.2MES (Eixapte4858 a OH OH ,N "1 Ol O N O OH O1), NH OI)INH
and (3S)-3-{[(4-Hydroxy-I-adamantyl)carbonyl]annino}-N-phenylpiperidine-I-carboxamide This
compound was prepared using a procedure that was analogous to that described for the 20 synthesis

of exampIeEQ‘,'“‘E’t%lﬁ 3.3 using the appropriate carbonyl chloride reagent. LCMS: (M 4 H)+ _ 398.2.

Example 159 103 WO 2006/020598 PCTIUSZE}OS/ 1H
o) ”

N 0

F

\

>

5 N
N—[(38)-1—(3-Fluompyridin—4-yl)piperidian-yl}—4~hydmxyadamantane—l-carboxamide
This compound was prepared using a procedure that was analogous to that described for the

synthesis of example 97, steps 1-3. LCMS: (M + H)" = 374.2.

H
o ”
N O

s
\—/

4-Hydroxy-N-[(38)-1-(1,3-thiazol-2-yl)piperidin-3-y1] adamantane-1-carboxamide

10 Example 157

This compound was prepared using a procedure that was analogous to that described for the
synthesis of example 97, steps 1-3. LCMS: (M + H)" =362.2.

H H
MNT‘@/OH O'\\NT(@
O O

N N OH

15
Example 158

07 "NH 0”7 'NH

J .

(3S)~3-{[(4-Hydroxy~l-adamantyl)carbonyl}amino}—N—phenylpiperidine—lncarboxamide
This compound was prepared using a procedure that was analogous to that described for the
20  synthesis of example 9, steps 1-3 using the appropriate carbonyl chloride reagent. LCMS: (M +H) =
398.2,

Example 159
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NOH N "N/ O 0"0 OH N-[(3S)-1-Benzoylpiperidin-3-yll-4-hydroxyadamantane-l-earboxamide This
compound was prepared using a procedure that was analogous to that described for the synthesis of
example 9, steps 1-3 using the appropriate carbonyl chloride reagent. LCMS: (M + H)+ _ 5 383.2.
E_xamp_le 160 % %'0_% /512!)\%9\80 Y09 N N_OH \ I\ N N 4-Hydroxy-N-[(3S)-1]§i%§£g&g;ﬂ§é\gﬁbenyl)
piperidin-3-yl] adamantane-I-carboxamide 10 This compound was prepared using a procedure that
was analogous to that described for the synthesis of example 97, steps 1-3. LCMS: (M+H}+= 432.2.

Example 161 HH NIl n' OH N yl~vO OH NCICI 15 H
N-{(3S)-1-[5-(4-Chlorophen rich ermin-3-yl}-4-hydr )‘/5 e-l- carboxamide This
compound was prepared using.a precedure that was analogous'to that descfiged for the synthesis of

example 97, steps 1-3. LCMS! (M + H)+= 466.2/ 468.2. 104 WO 2006/020598 PCT/US2005/028201
Example 162 n~ NYa © OH NIN 0

N- [(3S)-i-Benzoylpiperidin—-ZS-yl}-4-hydrexyadamantaneul-carbnxamide

This compound was prepared using a procedure that was analogous to that described for the

synthesis of example 9, steps 1-3 using the appropriate carbonyl chloride reagent. LCMS: (M + H)" =

O OH

5 3832

Example 160

H
Sk "
O

N N

H
S
4 E/?
! !
. N N

4-Hydroxy-N-{(3S)-1-(4-pyridin-3-ylphenyDpiperidin-3-yl] adamantane-1-carboxamide
10 This compound was prepared using a procedure that was analogous to that described for the

synthesis of example 97, steps 1-3. LCMS: (M + H)" = 432.2.

H H
O\\N&OH O‘\\NY@
N © N 0 OH

= N = N
N ! . !
Cl Ci

15 N- {(3S)—1-{5~(4—Chlorophenyl)pyridin-.’z-yl]piperidin~3-yl}-4—hydroxyadamantaue-l-

Example 161

carboxamide
This compound was prepared using a procedure that was analogous to that described for the

synthesis of example 97, steps 1-3. LCMS: (M + H)" = 466.2/ 468.2.
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\ I'\ 4-Hydroxy-N-[(3S)-1-(4-pyridin-2-ylphenyl)piperidin-3-ylladamantane-|-carboxamide This

compound was prepared using a procedure that was analogous to that described for the 5 synthesis
of example 97, steps 1- 3 LCMS: (M + H)" =432.2. Example 163 N NNNOH ~.. O ~OH fl.™

0=S=0 0=5=0 (1 S,SS)-3-Hydroxy-N-[(3S)-1-(1- naphthylsuIfonyl)plperldln 3 Il- 8 -azabicyclo [3 2.11
octane-8- 10 cAiBoYs ?fé’gStep 1. tert-Butyl fUS2005/028201
(3S)-3-{[(4-nitrophenoxy)carbonylJamino}piperidin-I-carboxylate This compound was prepared using a
procedure thaiwRsanalogous to that described for the synthesis of example 123, step 3 starting from
tert-butyl (3S)-3-aminopiperidine-I-carb e. LCMS: (M +Na) 8.1; (M + H-Bocf _. 266.1. 15
Step 2. tent-Butyl (3S)-3-({[(l S)Rb-h \2. ylJcarbonyl} am ino)piperidine-I
-earboxylate This compounqjv% pr ing a prpcedure thatwasjanalogous to that described for
the synthesis of example 123ysStep & starting from tert- )-3-{[(&hitrophenoxy)-carbonyl]- 20
amino) -piperidine-I-carboxylate and (1S,5S)-8-azabic 3.2.1]octan-3-ol hydrochloride. LCMS: (M +
Na)' = 376.2. Step 3.
(1S,5S)-3-Hydroxy-N-[(3S)pip
This compound was preparegx

Idin-3-yl]-8-azabicyclo[3}2.]Joetane-8-carboxamide hydrochloride 25
[ng a procedure that ighalogous to that described for the
synthesis of example 97, step 2JLCMS: (M + H)' = 2903 105 WO 2006/020598 PCTIUS2005/028201
Step 4. (IS,SS)-3-Hydroxy-N-[{3S)-]-(1-naphthylsulfonyl)piperidin-3 yl)-8-azabicyclo(3.2.1)octane-

8- carboxammﬁms-b‘d(ﬁﬁbhtﬁim@w?eﬂaliéw&Blhﬁ‘ﬁ‘%&gﬁlﬂ’é%?%?é‘?ﬁ%@ﬁs to that described
for the 5 synthesigel.expsmpievi2peping lsikCMbodddre-thl)' wad ddiBgduxanipledddhai forNupN "~ N

5  synthesis of example 97, steps 1-3. LCMS: (M + H)" = 432.2,

Example 163
H H
YV, e
W O o N o)
0=8=0 0=8=0

(IS,SS)-S-Hydroxy-N-{(SS)-1~(1«-naphthylsu!fonyi)piperidin-ii-yl]-S»azabicycio{3.2.1]0ctane»8—
10 carboxamide
Step 1. tert-Butyl (35)-3-{[] (4-nitrophenoxy)carbonylJamino }piperidine-1-carboxylate
This compound was prepared using a procedure that was analogous fo that described for the
synthesis of example 123, step 3 starting from tert-butyl (38)-3-aminopiperidine-1-carboxylate.
LCMS: (M + Na)* = 388.1; (M + H-Boo)” = 266.1.
i5
Step 2. tert-Butyl (35)-3-({{(15,55) -3-hydroxy-8-azabicyclof3.2.1]oct-8-
ylJearbonyl}amino)piperidine-1-carboxylate
This compound was prepated using a procedure that was analogous to that described for the
synthesis of example 123, step 4 starting from tert-butyl (3S)-3-{[(4-nitrophenoxy)-carbonyl}-
20  amino}-piperidine-1-carboxylate and (18,58)-8-azabicyclo[3.2.1]Joctan-3-0l hydrochloride. LCMS:
(M +Na)" =376.2.

Step 3. (18,58)-3-Hydroxy-N-{(3S)-piperidin-3 -yl]-8-azabicyclo[3.2.1]octane-8-carboxamide
hydrochioride
25 This compound was prepared using a procedure that was analogous to that described for the
synthesis of example 97, step 2. LCMS: (M + H)" = 290.3
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'"NOH OOH IV N 0=S=00=S=0 CICIC1,C, Cl(1S,SS)-N-{(3 S)-1-[(2,6-Dichlorophenyl)sulfonyl]
piperidin-3-yl}-3-hydroxy-8- 10 azabicyelo[3.2.1]octane-8-carboxamide This compound was prepared
using a procedure that was analogous to that described for the synthesis of example 163, steps 1-4.
LCMS: (M + I1}y5 ABderi<464.1. Example 165 N N N OH N OOH N' O 0=550,Q5358:6Hd ~ Cl 15\
-'Cl (1S,5S)-N-{(3S)-1-[(3-Chloro-2-fluorophenyl)sulfonyl] piperidin-3-yl}-3-hydroxy-8-
azabicyclo[3.2.1]octane-8-carboxamide This compound was prepared using a procedure that was
analogous to that described for the synthesis of example 163, steps 1-4. LCMS: (M + H) =
446.1/448. 5@ XS0 FG60i-M- {35 -OH-INpOINO QN etz S2(HDesbioyc(éci{e 486 WO
2006/020598 R, 1I1152005/028201 (1 S,SS)-N-{(3S)-1-[(3-chloro-2-methylphenyl)sulfonyl]
piperidin-3-yl}-3-hydroxy-8- azabicyclo[3,2. 1]loctane-8-carhoxami j epared
using a procedure}( SaqtowE\%méff\VaV Sg‘%ﬁs £ tha élepsfgcg [%3 ?c])ar the %}%ﬁ%ﬁ?gﬁ%g‘gﬁ%ﬁgfgﬁeps 1-4.
LCMSS(M #ypihesis of gpamplejg3) sigp 1. LCMS: (M +H)" = 444.2.

Example 164

N
)

0=6=0 0=8=0

cgﬁj/m CI\@CI

(IS,SS)-N—{(3S)-1-{(2,6—Dichlorophenyl)su!fonyl}piperidin—S-yl}—3-hydroxy—8—

H H
Q'\\NINﬁ H O,.\NENF/OH

10 azabicyclo[3.2.1Joctane-8-carboxamide

This compound was prepared using a procedure that was analogous to that described for the

synthesis of example 163, steps 1-4. LCMS: (M + H)" = 462.1/ 464.1.

Example 165
H H
O\\N\H/N% O“\NTNF/OH
o
0 o
0=5=0 0=5=0

X X,

N (IS,SS)-N-{(3S)-1-=[(3*Chlom-z-ﬁuorophenyi)snlfonyi]piperidin—S—yl}-3-hydroxy—8~
azabicyclo{3.2.1}0¢tane~8—carboxamide
This compound was prepared using a procedure that was analogous to that described for the
synthesis of example 163, steps 1-4, LCMS: (M + H)* = 446.1/ 448.1.
20

Example 166

H H
SataNentas
0=8=0 0=8=0
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Example 167 H O,NO OH "N~ O=s=0 ICI (1S,5S)-N-((3S)-1-[(3-chlorophenyl)sulfonyl]
piperidin-3-yl}-3-hydroxy-8- azabicyclo[3.2.lloctane-8-carboxamide 10 This compound was prepared
using a procedure that was analogous to that described for the synthesis of example 163, steps 1-4.
LCMS: (M+H) =, 428. .1. Example 168 H ON N OH LNJ O 0=S=0 1
(1s,55)-3-Hyd?v&é-'wé%%-l-[(s-methylphenyl)su|fony|]piperidin-3-yl}-8- ag‘éﬁfi‘é‘ifc?l"os’“m‘
[3.2.lloctane-8-carboxamide This compound was prepared using a procedure that was analogous to
that descrid8@SptiGESsyritheblsroRenetnipbersBsufendiniperidinglifmviryxe-$08.2. 20 Example 169
H O,N OH,z N QoY OF5rtnsRaltbex&SiN-{(3S)-1-[(2-Fluorophenyl)sulfonyl]
p'pe”d'”‘3'V'}'3'g§df%%‘%%%%‘& rg'(%%%%Jg%t%%aﬁa&aﬁa@m% % WR:2006/020598

PCT/QS2005/02 01 This comp was gre ared&str{:? a é)roce ure that was analogous to that
described foitiRgs efprarl6}.akatple 46Y: 'sﬁglp?ilm‘t MEHM + H) = 412.2. Example 170 H
5
Example 167
H
SR
Il\l O
0=5=0
i
(18,58}»N—{(38)~1—{(3-chlomphenyl)suffonyl]piperidin—3~yi}—3—hydroxy,-S-»
azabicyclo[3.2.1joctane-8-carboxamide
10 This compound was prepared using a procedure that was analogous to that described for the

synthesis of example 163, steps 1-4. LCMS: (M -+ H)" = 428.1/ 430.1.

Example 168

H
O“NYNF/OH
N O

0=8=0

15  (1S,58)-3-Hydroxy-N-{(3S)-1-[(3-methylphenyl)sulfonyl] piperidin-3-yi}-8-
azabicyclo[3.2.1Joctane-8-carboxamide

This compound was prepared using a procedure that was analogous to that described for the

synthesis of example 163, steps 1-4. LCMS: (M + H)" = 408.2.

20  Example 169

H
O"\NYNF/OH
N O

1
0=5=0
F

(18,58)-N-{(35)-1-[(2-Fluorophenyl)sulfonyl] piperidin-3-yI}-3-hydroxy-8-

azabicyclo}3.2.1]octane-8-carboxamide
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,NNOH O 0=S=0 5 (1 S,5S)-3-Hydroxy-N-{(3S)-1-[(2-methylphenyl)s ulfonyli piperidin-3-yl}-8-
azabicyclo[3.2.1[octane-8-carboxamide This compound was prepared using a procedure that was
analogous to that described for the synthesis of example 163, steps 1-4. LCMS: (M + H)' = 408.1. 10
Example 171 'NJ J N-((3S)-1-{4-[2-(Diethylamino)-2-oxoeth 3
phenyl}piperid%%%?f?ﬁ%ﬁgroxyadamantane-l- carboxamide 15 Step 1. Bgﬁ%fluszowozszm
(3S)-3-([(4-oxo-I-adamantyl)carbonyllamino)piperidine-I-carboxylate Oxalyl chloride (1.50 mL, 0.0177
mol) was added tBhit-oxoemiadeastaneated ey eoerdie e (BE3MgREBOB00 HdIfsrHhetigndife chloride
(10 mL) at it fellewsd-byngidiens:aiPMA.dhe: (ixtuye-was stirred at rt for 2 h. The volatiles were
evaporated under reduced pressure and the residue was azeotropically evaported with toluene twice.
The residue was dissolved in DCM (10 mL) 20 and to the solution was added benzyl
(3S)-3-amikspipétitife-I-carboxylate hydrochloride (812.6 mg, 0.003001 mol) and

NN-diisopropylethylamine (1.20 mL, 0.00689 q‘,(fal). fhe mixture was stirred at rt for 1 h. The reaction
mixture was diluted with DCM (100 mL) gnd "asfmédwﬂw%r, IN HCl and brine. The organic phase

was dried over Na2S04, filtered and co rate® to'give the desired product. 108 WO 2006/020598
PCTIUS2005/028201 Step 2. Benzyl o=g-0

(3S)-3-{((4-hydroxy-l-adamantyl)carbonyl]amino}piperidine-I-carboxylate Sodium borohydride (20.0
mg, 0.000529 mol) was added to a solutenzyl (35)-3-{[(4-
oxo-l-aglamantyl)carbonylJamino}piperidire-carboxylate (102.8 mg, 0.0002504 mol) in methanol 5
(2.0 mL, 0.g4Ssnaligtrb e sicing atethioyn3ayti i) phsetitn Fyttre was diluted with ethyl
azabicyclo[3.2.1]octane-8-carboxamide
This compound was prepared using a procedure that was analogous to that described for the

synthesis of example 163, steps 1-4, LCMS: (M + H)" = 408.1.

H
N /@%
O 0 oH
N

10
Example 171

A
J

N-((SS)—1-{4—[2-(1)iethylaminﬁ)-z-oxoethoxy]phenyl}piperidin—3-y1)~4~hydroxyadamantane~1-
carboxamide
15 Step 1. Benzyl (35)-3-{f (4-ox0-1-adamantylycarbonylJamino}piperidine-1-carboxylate
Oxalyl chloride (1.50 mL, 0.0177 mol) was added to 4-oxoadamantane-1-carboxylic acid
(583 mg, 0.00300 mol) in methylene chloride (10 mL) at 1t followed by 2 drops of DMF. The
mixture was stirred at rt for 2 h. The volatiles were evaporated under reduced pressure and the
residue was azeotropically evaported with toluene twice. The residue was dissolved in DCM {10 mi.)
20  and 1o the solution was added benzyl (35)-3-aminopiperidine-1-carboxylate hydrochloride (812.6 mg,
0.003001 mol) and N,N-diisopropylethylamine (1.20 mL, 0.00689 mol). The mixture was stirred at rt
for 1 h. The reaction mixture was diluted with DCM (100 mL) and washed with water, IN HCI and
brine. The organic phase was dried over Na,SOs, filtered and concentrated to give the desired

product.
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acetate (5 mL), washed with IN NaOH, water and brine, dried over Na2S0O4, filtered, and concentrated
under reduced pressure. The residue was purified by Combiflash with ethyl acetate/heaxane to give a
mixture of two isomers in a ratio of 1:1. 10 Step 3. 4-Hydroxy-N-[(3S)piperidin-3

ylJadamanta G ide Benzyl

(3S)-3-{[(4- hyc?v ég(y%-§?/%§§r%§antyl)carbonyl]am|no}p|per|d|ne I-carboxylate (5 588892?080662?18 mol) in
methanol (15 mL) was hydrogenized with palladium on barium sulfate (25 mg, 0.00023 mol) under an
atmosphere of hydrogen using a ballon for 2 h. The mixture was filtered and the filtrate was
concentratggl, thesasidus. wagdiad:yndenhioh yaswiiongivpthedesivedpeotiuct. 15 LCMS: (M +
H)" =279.1. Step Bl f}’é é&-‘?z’é@'eth}!'@é@é@?)n%})%é’se@é%’é%q‘&ﬂ}ﬂ}ﬁ'9@%&%@1%38) 3. {j(4-

yl)-4- hydroxyadaman‘fmne oxamide A mixture of

4-Irydroxy-Ne(BshpaimtenyiarampiResfiae srBeRafi ALt enf U0 Y. b=t ias'
2-(4-cHiorophennxypehheliethylasdtasiidez(23tGomif, BiQ0DOSFSimotxeooivandibied itoxield (9.37 mg,
0.0000975 mal), g%!lfz‘ W&h@&@iﬁ!?x\(%ﬁm&é} 0000020780 bvanda %@Jlﬁﬁéiecbblﬁwaﬂ@&ﬁﬁtm)blphen)"

(1.2 mg, 0.0000039 mol) was p ced a 10-m t lagk . equipped with a stlrrlng bar and
reflux condBHEEFIFIPE B ac ﬁd\' aégtpaut%éeé) {\Sfl%%om rtigasen % e %)ﬁ@%}( Was atlded

1,4- dloxanea(mﬁsomwp(m@@@smﬁaw@ e resulting mixture was refluxed 25 overnight. After cooling,
the mixture was filtered and the filtrate was adjusted with TFA to pH = 2.0 and was purified by

prep.-HPLGC, to giv AMAEDE 7 Example 172 N~~"~ NJI N" OR
ANY |H’ % b 5\;766"2‘506}%95 géé%%é%%%% g%ébélto At ilice 0000
N-((3S)-1-{4-[(CyBeBdmRArHEhpTERe I 4PmaIs éﬁﬂi}%?ﬁ?ﬁﬁ‘%effmﬁ jearboxylate (0.900 g,
hydroxyadareritne) tarhokemlids Fifis eenipdwechival itk ralediwmsivry tpro caldeeMdivas

analogous f4hes fescribedfoktheneihagis ehexampriioh fostapsThednixid Sad Ritdrdd jing 452.3. 5

Example 11}% ?Itrate was concentrated. The residue was dried under high vacuum to give the desired product.

15 LCMS: (M +H)" =279.1.

Step 4. N-((35)-1-{4-[ 2-(Diethylamino)-2-oxoethoxy]phenyl}piperidin-3-yl)-4-hydroxyadamantane-1-
carboxamide
A mixture of 4-hydroxy-N-[(3S)-piperidin-3-ylladamantane-1-carboxamide (18.1 mg,
20 0.0000650 mol), 2-(4-chlorophenoxy)-N,N-diethylacetamide (23.6 mg, 0.0000975 mol), sodium fert-
butoxide (9.37 mg, 0.0000975 mol), palladium acetate (0.44 mg, 0.0000020 mol) and 2-(divert-
butylphosphino)biphenyl (1.2 mg, 0.0000039 mol) was placed in a 10-mL round-bottomed flask
equipped with a stirving bar and reflux condenser and was evacuated and charged with nitrogen. To
the mixture was added 1,4-dioxane (0.65 mL, 0.0083 mol) and the resulting mixture was refluxed
25  ovemight. After cooling, the mixture was filtered and the filtrate was adjusted with TFA to pH = 2.0
and was purified by prep.-HPLC to give the desired product. LCMS: (M + Hy = 484.2.

H H
O_\\N)(@ O\\NY@/OH
O
N © OH N
/N}‘/X /N\rKA

o o

Example 172
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N'JNH N O OCF3 7-Oxo-N-{(3S)-1-[4-(trifluoromethoxy)phenyl] piperidin-3-yl}
azepane-4-carboxamide This compound was prepared using a procedure that was analogous to that
described for the 10 synthesis of example 171, steps 1-4. The two pure diastereoisomers were
separated by prep-HPLC. LCMS: (M+H)+=400.1. Example 174 O NNH INJON CF3 15
7-Oxo-N-{(BS)ﬂﬁ)éQ%r/ﬁfH%gr%methyl)pyridin-2-y11piperidin-3-y1}azepane-4?(§%8§<0£?ﬁ%séefhis
compound was prepared using a procedure that was analogous to that described for the synthesis of
example 1RL(sspps4idythervpelpubenyixstatedissind phaneligisendiradedidy prep-BPLC. LCMS: (M +
H)4 = 385.gg&ggmgﬁﬁzg_g@g%g@gowo20598 PCT/US2005/028201 O N\~ NH ON b ~111 |
7-Ox0-N-1(3S)-1-phenylpiperidin-3-yljazepane-4-carboxamide  This co ed using a
procedure that wad g5 Bﬁfsv%aost?{g‘fjm é%%rllrﬁe%pfg?et %es%%tﬁgégzg gé’igqﬁ%%p?%gggiggpiﬁ% The two
pure diastenatiseneéesameleldbranrited By prPMPHE = 8%2EMS: (M + H)* = 316.2. Example 176~~ .N

OHHIKN1L "O~ONJNOH
O
H NH
O.‘\N\HC
N O

Example 173
OCF3

7-0Oxo-N-{(35)- 1—[Mtﬁﬂnoromethoxy)phenyl]piperidin—S-yl}azepane-4-carboxamide
This compound was prepared using a procedure that was analogous 10 thati described for the

10 synthesis of example 171, steps 1-4. The two pure diastereoisomers were separated by prep-HPLC.
LCMS: (M + H)" = 400.1.

Example 174
O
H NH
o
N 0
“ "N
S |
CF3

15 7—0xo-N-{(3S)-1-[5—(triﬂuoromethy!)pyridin-Z—yl}piperidin-3~yl}azepane-étmcatjboxamide
This compound was prepared using a procedure that was analogous to that described for the

synthesis of example 171, steps 1-4. The two pure diastereoisomers were separated by prep-HPLC.
LCMS: (M +H)" =385.2.

20 Example 175
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F F NI N N-[(3S)-1-(2-Fluoro-4-pyridin-4-ylphenyl)piperidin-3-yll-4-hydroxyadamantane-Il-carboxamide

10 This compound was prepared using a procedure that was analogous to that described for the
synthesis of example 171, steps 1-4. LCMS: (M + H)' = 450.2. Example 177 H NYNOH LNJ 0 O=S=0
[ 1\ 15 4-HydrqQxy- 0%%); -(1-naphthylsulfonyl)piperidin-3-yl]piperidine-I- @ tep 1.
tert-Butyl (BS)(-%-}% 4-hy fg}iypiperidin-l yl)carbonyl]amino}piperidine-l-ca(ri)gcg{))é%/?e%{é1;I %é"%ompound
was prepared using a procedure that was analogous to that described for the synthesis of example
123, steps 3 & 4. LCMS: (M + H)' = 328.2; (M + H - Bog)'s= 228.2. 20 Step 2.
4-Hydroxy-N-[(3S)-1-(1-naphthylsulfonyl)piperidjp-3 yl]pipggidine-l-carboxamide 111 WO 2006/020598
PCT/US2005/028201 This compound wa, sing a procedure that was analogous to that
described for the synthesis of example 9| steps 2.& 3. LCMS: (M + H)' = 418.1. Example 178 N
N1aOH oS N O O 5 O'CF2H O-CF2H N
N-{(3S)-1-[4-(Difluoromethoxy)phenyl]pipegthn-3-yl)-4-hydroxyadamantane-l-carboxamide This
compound was prepared using a procedu jat was analogous to that described for the synthesis of
example 171, steps 1-4. LCMS: (M+H) =42T.2. 10 Example 179 O \N NYaOH N OO F &ICF3 F, 6L,
CF3 N-{(3%ra@EDrbrsemmirsrdtinstry)insrramsfrrpeidtiisn-a-nydroxyadamantane-I-
carboxamide ThisTeibruypgunciwas peeped edngsingosegrocbaiurestimatogas trhid desadbed thathdescribed
for the synthesis of example 171, steps 1-4. The two pure diastereoisomers were separated by prep-HPLC.

5 LCMS:(M+H)y =316.2.

D

Example 176
H H
AR oyt
o © N~ ° OH
F F
] ]
>N SN
N»[(SS)—1-(2~Fluoro—4-pyridin—4~ylphenyl)piperidin~3‘yil—4—hydroxyadamantane-l»carboxamide
10 This compound was prepared using a procedure that was analogous to that described for the

synthesis of example 171, steps 1-4. LCMS: (M + H)™ = 450.2.

Example 177
H
Oy
N 0
0=5=0

15 4—Hydroxy—N-[(SS)-I~(l-naphthylsulfouyl)piperidin—3-y!]pipeﬁdine-l—carboxamide
Step 1. tert-Butyl (35)-3-{[i (4-hydroxypiperidin-1-yl)carbonylJamino} piperidine-1-carboxylate
This compound was prepared using a procedure that was analogous to that described for the
synthesis of example 123, steps 3 & 4. LCMS: (M + H)" =328.2; (M + H - Boc) = 228.2.

20  Step 2. 4-Hydroxy-N-[(35)-1-(1 ~naphthylsulfonyl)piperidin-3-ylpiperidine-1-carboxamide
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15 synthesis of example 171, steps 1-4. LCMS: (M+H) =441.2. Example 180 NN OH N OH N
IOCFZH OCFZH
N-{(3S)-1-[3-(Difluoromethoxy)phenyl]piperidin-3-yl}-4-hydroxyadamantane-I-carboxamide 20 This
compound wag Brepareskaising a procedure that was analogous to that deﬁé’fi gg)(f:% synthesis of
example 171, steps 1-4. LCMS: (M + H) = 421.2. 112 WO 2006/020598 PCT/US200 058201
Example 181N "OH N O N ~ I CF3 4-Hydroxy-N-{(3S)-1-[5-(trifluoromethyl)pyridin-2-yl]
piperidin-3-yl}adafartamennd sapiusrits 52 PHESIND BiFha AR lsrepale &rlgeﬂr%églﬁure that was
analogous @ hak desciihadferibe ssyntt@ss Of exdimpieslzl, steps 1-4. LCMS: (M + H) = 424.2.
Example 182 N 0" yaOH NOCIN | CF3 10
N-{(3S)-1-[3-Chloro-5-(trifluoromethyl)pyridin-2-ylipiperidin-3-yl}-4-hydroxyadamantane-l carboxamide
This compdtitft %repared using a procedure that was analogous to that described for the

synthesis of example 171, steps 1¢4l. L (M + H)+ = 458/46 5 Example 183 fIN
e O
v O N~ © OH
(0N
5 O-ceH CFaH

N-{(SS)—I-{#{Diﬂucromethexy)phenyl}piperidin—3-yl}-4-bydroxyadamantaae-l-carboxamide
This compound was prepared using a procedure that was analogous to that described for the

synthesis of example 171, steps 1-4. LCMS: (M + H)" = 421.2.

H H
P oS
O OH N G

N

F” t “CF3 F~ t “CFs3

N-{(38)-1-[3-Fluoro-5-(trifluoromethyl)phenyl] piperidin-3-yl}-4-hydroxyadamantane-1-

10  Example 179

carboxamide

This compound was prepared using a procedure that was analogous to that described for the

15  synthesis of example 171, steps 1-4. LCMS: (M + HY' = 441.2.

w(@' &OH
N © OH N
CF,H

H
.\‘ﬁ ,oN
) (T
t 0 i ~OCF,H

N—{(SS)»1—13-(Diﬂuoromethoxy}phenyl]piperidin~3—yl}—4—-hydroxyadamantane-l»carbaxamide

Example 180

20 This compound was prepared using a procedure that was analogous to that described for the

synthesis of example 171, steps 1-4. LCMS: (M + H)" = 421.2.
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"OH N ON I F3C 4-Hydroxy-N-{(3S)-1-[6-methyl-4-(trifluoromethyl)pyridin-2-yl}
piperidin-3-yl}adamantane-1- carboxamide This compound was prepared using a procedure that was
analogous to that described for the 20 synthesis of example 171, steps 1-4. LCMS: (M + 1)* = 438.1.
Example 184 113 WO 2006/020598 PCT/US2005/028201 H .,.N OH 0 4-Hydrox -N%}%é’s
S)-1-(6-methylgﬁiai?\(’fﬂg%’giperidin-3-yl| adam antane-l-carboxamide This %@%‘E&?ﬁ%ﬂ’ 4 prepared
using a procedure that was analogous to that described for the synthesis of example 171, steps 1-4.
LCMS: (M Ekbaipre 380.2. 5 Example 185 NOH NOF
N-[(3S)-1-(6-Fluoropyridin-2-yl)piperidin-3-yl]-4-hyd damantane-Il-carboxamide This compound

: H . .
was prepared using a procedure that was an%%’%?}o scribed for the 10 synthesis of example
171, steps 1-4. LCMS: (M + H)* = 374.1} Exampie 1 H NOAN ~|

4-Hydroxy-N-[(3S)-1-(4-methylpyridin-2-y |peri<§)|n-3-yl) adamantane-Il-carboxamide
2
2
CF3
4 Hydroxy-N-{(38)-1-[5-(trifluoromethyl)pyridin-2-yl] piperidin-3-yljadamantane-1-
carboxamide
5 This compound was prepared using a procedure that was analogous to that described for the

synthesis of example 171, steps 1-4. LCMS: (M+H)" = 424.2,

H
G Sass
N ¢}
= "N
~ |
CF3
16 N—{{3S)-l-{3-Chloro—S—(trifiueromethyl)pyridin-z-yl]piperidin~3~y!}-4—hydroxyadamantane-1-—

Example 182

Cl

carboxamide

This compound was propared using a procedure that was analogous to that described for the
synthesis of example 171, steps 1-4. LCMS: (M + Hy" = 458.1/460.1.

H
O‘“Nr@{/w
v O
,@L
l
FaC

4-Hydroxy-N-{(38)-1-[6-methyl-4-(trifluoromethyl) pyridin-2-yl] piperidin-3-yijadamantane-1-

15 Example 183

carboxamide
This compound was prepared using a procedure that was analogous fo that described for the

20 synthesis of example 171, steps 1-4. LCMS: (M + HY' = 438.1.

Example 184
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15 This compound was prepared using a procedure that was analogous to that described for the
synthesis of example 171, steps 1-4. LCMS:(M+H)'=370.2. Example 187 NOH NON ZZ" O 114 WO
2006/020598 PCTIUS2005/028201 4-Hydroxy-N-[(3S)-1-(4-metboxypyridin-2-y1)piperidin-3-yl]
adamantane-l-garbaxamide This compound was prepared using a procedyge thal,Wassanalogous to
that described for the synthesis of example 171, steps 1-4. LCMS: (M + FI = 386.1. 5 Example 188 H
OH NONO 1
4-Hydroxy-N-[(38)-1-(6-methoxypyridin-2-y1)p eri ylladamantane-I-carboxamide This compound
was prepared using a procedure that was analo s te-thaPtescribed for the synthesis of example
171, steps 1-4. LCMS: (M+11)" = 386.1.10 Examiple 189 H NOH NO YN F
N-[(38)-1-(5-FIuoropyridin-z-yl)piperidin&llﬁ-hydroxyadamantane-l-carboxamide This compound

I

was prepared using a procedure that wa$ arthlogous to that described for the 15 synthesis of example
171, steps 1-4. LCMS: (M + F1)* = 374. B~

4-Hydroxy-N-[(385)-1-(6-methylpyridin-2-yl)piperidin-3-yij adamantane-1-carboxamide
This compound was prepared using a procedure that was analogous to that described for the

synthesis of example 171, steps 1-4. LCMS: (M + H)" =370.2.

H
O”‘Nr@w
N o]
9
I
N
N—[(SS)-1-(6-Fluoropyridin-Z—yl)piperidin—3—yi]-4-hydroxyadamantane—l-carbexamide

This compound was prepared using a procedure that was analogous to that described for the

10 synthesis of example 171, steps 1-4. LCMS: (M +H)" =374.1.

H
S St
N O
Z "N
s

4-Hydroxy—N—{(3S)—1—(4-methylpyridin—%yi)piperidin-3—y]}adamantaue—l-carhoxamide
15 This compound was prepared using a procedure that was analogous to that described for the

synthesis of example 171, steps I-4. LCMS: (M +H)" =370.2.

H
o o
9]
N
@‘
|
o o,

I

Example 185

Example 186

Example 187
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Example 190 N OH N O N 4-Hydroxy-N-[(3S)-1-(5-methylpyridin-2-yl)piperidin-3-yli
adamantane-l-carboxamide 20 This compound was prepared using a procedure that was analogous to
that described for the synthesis of example 171, steps 1-4. LCMS: (M+F-1)+=370.1. 115 WO
2006/020598 P OT{&;ggszQg /028201 Example 191 H Nyg~OH NJON ~ é:l 2005/
N-[(3S)-1-(5-Chloropyridin-2-yl)piperidin-3-yl]-4-hyd roxyadamantane-l-car%o‘x/gm| éuf%?iglcompound
was prepared using a procedure that was analogous to that described for the 5 synthesis of example
171, steps HHydremS-{A9H)@-seorrpysidiz2ullpiprsidia S ) adeyppntpes E R RORD S
S)-1-(2,5-Difluoropyidimpeyhiivipe rickipuBdyiidg yohroxymel dntarinme b goasio detrdesrbgdTthisheompound
was prepar, tﬁg@&gg@ﬂ%@@ﬁﬂ[%@@iﬂmlmmﬁ)m thatdescribed for the synthesis of example
171, steps 1-4. LCMS: (M + H)+ = 392.1. Example 193 NOH N O

H
SN >
o
N
@
%
"0

|
4-Hydroxy-N-{(38)-1-(6-methoxypyridin-2-yl)piperidin-3-yl} adamantane-1-carboxamide

5  Example 188

This compound was prepared using a procedure that was analogous to that described for the
synthesis of example 171, steps 1-4. LCMS: (M +H)" = 386.1.

H
"\N{@/OH
SR

N
“ "N
\i

F
N-{(SS)-1—{5—Fluoropyridin~2-yi)piperidin-3-y!]-4-hydroxyadamantane—-l-carboxamide

10
Example 189

This compound was prepared using a procedure that was analogous to that described for the
15  synthesis of example 171, steps 1-4. LCMS: (M + Hy' =374.1.

H
Oy ”
N O

Z N

i

Example 190

4-Hydroxy-N-[(3S)-1-(5-methylpyridin-2-yl)piperidin-3-yl] adamantane-I-carboxamide
20 This compound was prepared using a procedure that was analogous to that described for the
synthesis of example 171, steps 1-4. LCMS: (M + H)" = 370.1.
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This compound was prepared using a procedure that was analogous to that described for the
synthesis of example 171, steps 1-4. LCMS: (M + HW = 392.1. Example 194 116 WO 2006/020598
PCT/US2005/028201 YaH N OH 'NJ O Q1Ht 00

N-{(3S)-1-[4-(CY RIBRERHAEE ) phenyi]piperidin-3-yl}-4-hydroxyadamantane-F-CAPHBX AR T his
compound was prepared using a procedure that was analogous to that described for the synthesis of
example 1Eiastdpssl-4. LCMS: (M + H)' =453.2. 5 Example 195 N NyaOH 'NJOHNOO
N-{(3S)-1-[4-(Cyclopenty[lo-_xy)))phenyl] pipefidin- -hydi-oxyadamantane-|-carboxamide This
compound was prepared using a procedure. thl logpus to that described for the 10 synthesis
of example 171, steps 1-4. LCMS: (M + H) ={4393. Example 196 H nNuNOH "NI [IO" b 5r" | 4-Hyd
roxy-N- [(35)-1-phenylpiperidin-3-yll piperifline-l-carboxamide 15 Step ]. 4-Hydroxy-N-[(3S) piperidin-3
yl]piperidine-I-carboxamide hydrochloridesHhis compound was prepared using a procedure that was
analogous to that described for the syntesls of example 163, steps 1-3. LCMS: (M + H)+ = 228.2.

Ct
N-{(BS)-1—(5—Chloropyridin-2-yl)piperidinus-y!]-4-hydroxyadamantane—l-carboxamide
This compound was prepared using a procedure that was analogous to that described for the

5 synthesis of example 171, steps 1-4. LCMS: (M + H)" = 390.1/392.1.

H
O"‘N&OH
O
N
o
F . N

N—[(3S)—1-(2,Sui)iftuorepyridin—3-yi)piperidin-3-y!]-—4-hydroxyadamantane-l-carboxamide
10 This compound was prepared using a procedure that was analogous to that described for the
synthesis of example 171, steps 1-4. LCMS: (M + H)" =392.1.

H
SRS
18]
N
“ N
.

Example 192

Example 193

F

=
15 N-—[(3S)-1—(3,S—Diﬂuoropyridin-i!—yl)piperidin-3»yi]‘4—hydroxyadamantane-1—carboxamide
This compound was prepared using a procedure that was analogous to that described for the
synthesis of example 171, steps 1-4. LCMS: (M +H)" =392.1.

Example 194
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Step 2. 4-Hydroxy-N-[(3S)-1phenylpiperidin-3yl]piperidine-l-carboxamide Triethylamine (6.0OE1 L,
0.00043 mol) was added to a mixture of 4-hydroxy-N-[(3S)- 20 piperidin-3-yl]piperidine-l-carboxamide
hydrochloride (26.7 mg, 0.000101 mol), phenylboronic acid 117 WO 2006/020598

PCTIUSZOOS/% 0% gﬁ%s? mg, 0.000293 mol), cupric acetate (45.6 mg, 0.0902501 n;o% and 4A
molecular sieves (%8)@ mg, 0.000443 mol) in tetrahydrofuran (1.0 mL, O.O?L(‘ZTrH%?f. T8 ésulting
solution was stirred at rt for 7 h. The crude reaction mixture was purified directly by prep-HPLC to

afford the desired product. LCMS:{(M 04.2. 5 Example{l97 ,-N O NOH
(1S,5S)-3-Hydroxy-N-[(3S)- i - QHl-S-my% ) ctane-8-carboxamide This
compound was prepared usmpr edure that was analpgousito that gigscribed for the 10 synthesis
of example 196, steps 1-2. LCMS: (M+H)+= 330.2. Example 198 CN .NOH N OHNNN NI N
N-[(3S)-1-(3,4"-bipyridin-6-yl ridin-3-yl]-4-hydroxya ntane-l-carboxamide 15 Sodium carbonate
(10.6 mg, 0.000100 mol) in (0.10 mL) was added mixture of N-
[(38)-1-(5-bromopyridin-2-yl)p&)eridin-3-y|]-4-hydroxyad antane-l-carboxamide (21.7 mg, 0.0000500
mol, prepared by using a procetyrethat was analogous escribed for the synthesis of example
171, steps 1-4) in NMP (0.25 mL), 4-pyridinylboronic acid (A38mg, 0.0000600 mol) and

tetrakis i h_i%qﬁﬁ%;gg%@@pg%@;@%%s,zmg,-az,qug.q,%ggggmmﬁg.qecgmaonmeo,0009388 20

mol) and e . The resultlng mlxturelwas Qe%}ed at Jb:)::? ,[C fgg 20 min.
Ethyl acetate ( 5 rHEY EEURASHSREPHRS HIIRE A8 RELTE 0K SURAIRERIR R BAR AT Syanic layer
was dried eyshiva2GQdnfikaiédstand-¢ohChfiratethdeseduced pressure. The residue was
dissolved in DMF and purified by prep: HPLC to afford the desired product. LCMS: (M + H)+ _ 433.2.

25 Exampl% 199
H
O,\\ﬁ\r& O‘“NT(@/OH
N © OH N °

xample 195
O O

N-{(38)-1- [4-(Cyclopentyloxy)pheny!]piperidin-3-y1}-4-hydroxyadamantane-1-carboxamide
This compound was prepared using a procedure that was analogous to that described for the

10 synthesis of example 171, steps 1-4. LCMS: (M + H)" = 439.3.

Example 196

H
“\N Nm/OH
!

O

4-Hyd roxy-N-[(38)-1-phenylpiperidin-3-yl] piperidine-1-carboxamide
15 Step 1. 4-Hydroxy-N-{(35)-piperidin-3-ylpiperidine-1-carboxamide hydrochloride
This compound was prepared using a procedure that was analogous to that described for the
synthesis of example 163, steps 1-3. LCMS: (M + H)' =228.2.
Step 2. 4-Hydroxy-N-[(3S)-1-phenyipiperidin-3-yl]piperidine-1-carboxamide
Triethylamine (6.0E1 pL, 0.00043 mol) was added to a mixture of 4-hydroxy-N-{(38)-
20  piperidin-3-yl]piperidine-1-carboxamide hydrochloride (26.7 mg, 0.000101 mol), phenylboronic acid
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118 WO 2006/020598 PCT/US2005/028201 NYaOH O N\N/O OH NNHN'TrHNy OO
N-((3S)-1-{5-[4-(Acetylamino)phenyl] pyridin-2-yl] piperidin-3-yl)-4-hydroxyadamantane-I- carboxamide
This compound was prepared using a procedure that was analogous to that described for the 5
synthesis of example 198. LCMS: (M + H) = 489.3. Example 200HH OHNNNN CN CN
N-{(3S)-1-[5-(4*SANEBRERY ) pyridin-2-yl] piperidin-3-yl]-4-hydroayadamantane 24384 mide 10 This
compound was prepared using a procedure that was analogous to that described for the synthesis of
example 19%5.1 GMSO¢NE98 Y5 aBTioacBxadplens 0. 092/ oH ai3onglegroieves €Pronwo
2006/02059%RGH/HHRAHAR 8Bkt HYRI0Xy NinfB ST e [stRiaxamytsatidindrydjporefyl] pi

peridin-3-yl adamantane;l. carhoxamid 001984035 HrR OB Ry riligigone (570 L,
00075 mol] DO RN R DR e Rl

N-[(3S)-I-(4MroRopHeM ) piperidin-3-yl]-4-hydroxyadamantane-I- 5 carboxamide (0.4 g, 0.001 mol,
preparéd by using a procedure that was analogous to that described for the synthesis of example 171,
steps 1-4), E%Egg@ee (5.0 mL, 0.047 mol) were added into a 20-m1 vial under an atmosphere of
nitrogen. The reaction mixture was stirred at 11Q C for 24 It. The

NN
()Y
N~ OH

(18,58)-3-Hydroxy-N-[(38S)-1-phenylpiperidin-3-yi[-8-azabicyclo[3.2.1]octane-8-carboxamide
This compound was prepared using 2 procedure that was analogous to that described for the

10 synthesis of example 196, steps 1-2. LCMS: (M + H)" = 330.2.

Example 198
H H
0““\(@ O‘“N\(@.{OH
N = N
2 ; 2 !
] ]
SN >N
N-{(3S)~1—(3,4'-bipyridin-6~yl}piperidin—3»yl]~4~hydroxyadamantane—I-carbaxamide
15 Sodium carbonate (10.6 mg, 0.000100 mol} in water(0.10 mL) was added to a mixture of N-

[(3S)-1-(5-bromopyridin-2-y)piperidin-3-y1]-4-hy droxyadamantane-1 -carboxamide (21.7  mg,
0.0000500 mol, prepared by using a procedure that was analogous to that described for the synthesis
of example 171, steps 1-4) in NMP (0.25 mL), 4-pyridinylboronic acid (7.38 mg, 0.0000600 mol) and
tetrakis(triphenylphosphine)paliadium(0} (1.7 mg, 0.0000015 mol) in toluene (100.0 pL, 0.0009388
20  mol) and ethanol (50.000 yL, 8.5633E-4 mol). The resulting mixture was heated at 130 *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;SO, filtered, and concentrated under reduced pressure. The residue was
dissolved in DMF and purified by prep.-HPLC to afford the desired product, LCMS: (M + B =
4332,
25
Example 159

118



reaction was purified by prep.-HPLC to afford the desired product. LCMS: (M + H) =439.2. 10
Example 202rn NYaOHN~\1\NONOIOH NN 0-~O'~
4-Hydroxy-N-{(3S)-1-[5-(4-methoxyphenyl)pyridin-2-yl] piperidin-3-yl}adamantane-l carboxamide This
compound w. q_ red using a procedure that was analogous to that described for the 15 synthesis
of example 19% ’8%? (M + H)4 = 462.3. Example 203 H HN~OH .N ~NF &G0 Ethyl
[4-((3S)-3-{[(4-Hydroxy-l-adamantyl)carbonyllamino}piperidin-I- 20 yl)phenyllmethylcarbamate This
compound was prepared using a poce that was analogaus t described for the synthesis of
example 201. LCMS: (M + 1ly=458 @006/0 05/028201 Example 204 OH
NO~~"OHNONN OHO [(3%-1-(5-{4-[(Cyclop oﬁ amigo)carbqhyl] phenyl]
pyridin-2-yl)piperidin-3-yl1-4 hydroxyadamantane-Il-carboxamide 5 This compound was prepared
using a procedure that was affalggous to that describegFfomthe synthesis of example 198. LCMS: (M +
[-1)+=515.3. Example 205 n HN 'NQIH N NN N !

HN HN
Y 11
N-((SS)~1-{5—[4-(Acetylamino)phenyl}pyridin~2~yl}piperidin-3~y[}-4—hydroxyatiamantane—-b
carboxamide

This compound was prepared using a procedure that was analogous to that described for the

5  synthesis of example 198. LCMS: (M + H)" = 489.3.
Example 200

H H
ONW/@ O"‘N&OH
N OH v 9

Z "N
o

=

=
2

CN CN
Nu{(SS)—1-{5~(4—cyanophenyl)pyridin-z-yl]pigeridin-3-yl}~4~!1ydroxyadamantane-l—carboxamide
10 This compound was prepared using a procedure that was analogous to that described for the

synthesis of example 198. LCMS: (M + H)" = 457.2.

H H
“\N& O_\\N\(@/OH
(1 i

N OH N

2
r’ r
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F F 10 N-[(3S)-1-(6'-Fluoro-3,3'-bipyridin-6-yl)piperidin-3-yl]-4-hydroxyadamantane-I-carboxamide
This compound was prepared using a procedure that was analogous to that described for the
synthesis of example 198. LCMS: (M + 13) = 451.3. Example 206 NNaOH NOHNOO 15 ON"Boc
ON-Boc 121 WO 200096/0520598 PCTIUS2005/028201 tert-Butyl 4-[4-((38}-3-;
[(4-hydroxy-l-adamaRtA) Carbo nyll amino} piperidin-I- yl)phenoxylpiperidine- 1 -CaBuiate This
compound was prepared using a procedure that was analogous to that described for the synthesis of
example 141Hstens-N4GEEMS (A vkapit) otidin-8) B @ExBmpladie?- KM@ N ONN I~ NN
OMe OMe 4:4ivdrasy-N-[(3S)-1-(6'-methoxy-3,3'-bipyridin-6-yl) piperidin-3-yl]
adamantine-I-carboxamide '_I'(Fi cQ was.prepargd, usin pr eéj %th%; was analogous to
that described for {40 % EZ‘%%%S@%% e@gg%ﬁe\i@uiﬁﬁgﬁélﬁz 4'2%.3.%x)éh€bple 208 NyaOH
N yl~ Ni O tdr@e! (NANE, N.RLD 2 B-N352 1 6 raspaaprAmppeirdky -1l s raniiresnisiy
amino}pipegidiBzdmydl- 203 -Ripyoid ino§ -pldpsadlbeXamydeprocedure that was analogous to that described

for the synthesis of example 171, steps 1-4), and toluene (5.0 mL, 0.047 mol}) were added into a 20-ml

vial under an atmosphere of nitrogen. The reaction mixture was stirred at 110 °C for 24 h. The

reaction was purified by prep.-HPLC to afford the desired product. LCMS: (M + H)" =439.2.

10  Example 202

N o OH
Z N =N
R | .

O O-

4-Hydroxy-N-{(38)-1-[5-(4-methoxyphenylpyridin-2-yl] piperidin-3-yl}adamantane-1-

carboxamide
This compound was prepared using a procedure that was analogous to that described for the

15  synthesis of example 198. LCMS: (M + H)" = 462.3,

H H
o S
N o N 0 OH

LN /N/\¢O
-0 NI
Ethy! [4-((38)-3-{[(4-Hydroxy-1-adamantyl)carbonyl] amino} piperidin-1-

20 yhphenyllmethylcarbamate

Example 203

This compound was prepared using a procedure that was analogous to that described for the

synthesis of example 201. 1.CMS: (M + H)* = 456.3.
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This compound was prepared using a procedure that was analogous to that described for the
synthesis of example 198. LCMS: (M + = 476.2. Example 209 122 WO 2006/020598
PCTIUS2005/028201 H N,~,NOH LNJ O O=S=0 /I N\

4-Hydroxy-N-[(3S)- 1f§qumolm -8-ylsulfonyl)piperidin-3-yl] piperidin-l-carboxamide This compound was
prepared usind*® pIEEESETR that was analogous to that described for the &§tHENSEFB hmple 163,
steps 1-4. LCMS: (M + H)' = 419.2. 5 Example 210H M N OH N YO 0==5=0/ CtIIIN~ N-((3
S)-1-{[5-(Dimaatipydasaino)-1-naphthyl]sulfonyl) piperidin-3-yl)-4-hydroxypiperidine-I- carboxamide 1.0
This compound was prepared usmg a dure that was apalo to that described for the
synthesis of example 163, ste s (M + FW =46, éilH ONOH 'NJO
0=S=0 15 (3-ex0)-N- ((38) (D e ino)-1-rifaph hy|] qu y |per|d|n -3-yl)-3-hydroxy-8-
azabicyclo[3.2.1]octane-8-ca oxanc?de OH N

“ N

s

=

=
S

A

o N
H

N-[(38)-1-(5- {4-{(Cyclopmpylammo)carbonyl} phenyl}pyridin-2-yl)piperidin-3-yli}-4-
hydroxyadamantane-i-carboxamide

3 This compound was prepared using a procedure that was analogous to that described for the

synthesis of example 198, LCMS: (M + H)" =515.3.

Example 205

7 N_¢ N
=z

—

F
10 N-[(38)-1-«(6‘~F]u0r0-3,3'~bipyﬁdin—&yl}piperiéin—&yi}-4—hydr0xyadamantane—I-carboxamide
This compound was prepared using a procedure that was analogous to that described for the
synthesis of example 198. LCMS: (M + H)" =451.3.

Tt

Example 206
O ! % O ! o
N OH N
15 N“Boc N‘“Boc
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This compound was prepared using a procedure that was analogous to that described for the
synthesis of example 163, steps 1-4. LCMS: (M+H)+=487.3. 20 Example 212 123 WO 2006/020598
PCT/US2005/028201 HN N N OOH 0O=S=0 6? (3-endo)-N-((3 S)-i-{ [5-(D im ethylamino)-1-naphthyll
sulfonyl}piperidin-3-yl)-3-hydroxy-8- azabicyclo [3.2.11 octane-8-carboxamide This compound was
prepared using'2 pf %%ﬁ% that was analogous to that described for the BSYHRESE8 % xample 163,
steps 1-4. LCMS: (M + H)+ = 487.3. Example 213 H NN 0 OOH O=S=0 N\ 3-Hydroxy-N-[(3
S)-1-(quinqlif-8udsulianEipipeiidinGoll-8-akabioydica [Badyi ko steipipdidig-tarboxamide This
compound \ggﬁe%gﬂﬁgggigﬁmg&g%@gyre that was analogous to that described for the synthesis of
example 18 , steps1-4. LCMS: (M + H)+ =445.2. E arqgl 214 H ONONOH E 451 0 the
N-[(3S)-1-(2-FluorSiSHERYHBIA & R BAA 15 A TS5y - Brazabicydlo] -9 lloctane-8-carboxamide This
compoundswek:gsefaretplesinl deprockddrdh A&l anHibdous to that described for the synthesis of
exampie 196. LCMS: (M + H)+ = 348.2. 20 Example 215 124

H i
R R
O OH O

Example 207

N N

ZN Z N
\'i \l
7] 7
N 2N
OMe OMe

4-Hydroxy-N—{(3S)-I-(6'-methoxy-3,3'—bipyridin-é—yl)piperidin—3~yt}adamantane-l-carbexamide
This compound was prepared using a procedure that was analogous to that described for the

10 synthesis of example 198. LCMS: (M + H)" = 463.3.

Example 208

e
g

0 OH
ZN “ "N
\I \i
“ 7
N = N
07 "NHp 07 "NHp

6'-((38)-3-{[(4-Hydroxy-1-adamantyl)carbonyl] amino}piperidin-1-yl)-3,3'-bipyridine-6-

15 carboxamide
This compound was prepared using a procedure that was analogous to that described for the

synthesis of example 198. LCMS: (M +H)" =476.2.

Example 209
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WO 2006/020598 PCT/US2005/028201 H ,NN 'NJOOH O F N-[(3S)-1-(4-Fluorophenyl)
piperidin-3-yl]-3-hdroxy-8-azabicyclo [3.2.] | octane-8-carboxamide This compound was prepared
using a procedure that was analogous to that described for the synthesis of example 196. LCMS: (M +
Hf = 348.2. 5 Example 216 Ho NOH 0 CN
(3-endo)-N-[(3B)PRIHopheny!)piperidin-3-yll-3-hydroxy-8-azabicyclo[B3 Y P48 H-
carboxamide 10 This compound was prepared using a procedure that was analogous to that described
for the synthesis of example 196. LCMS: (M +§\1}-I)' 73553. Example 217 H ~.,No NOH O=S=01
15 (3-endo)-3-Hydroxy-N-{(35)-1-[4-(meﬁ@lfow)ph\§%mﬁﬁeridin-3-y|}-8-
azabicyclo[3.2.lloctane-8-carboxamide Thig€ompodund was prepared using a procedure that was
analogous to that described for the synthesis,of example 196. LCMS: (M + H)" = 408.2. 20 Example

218 125 H .,%N O NOH F3C.O N
(3-endo)-3-Hydroxy-N-{(38)-1-[4-(trifluor oxy)phenyl]piperidin-3-yl}-8-
L

4-Hydroxy-N-[(38)-1-(quinolin-8-ylsulfonyl) piperidin-3-yi] piperidine-1-carboxamide
This compound was prepared using a procedure that was analogous fo that described for the

synthesis of example 163, steps 1-4. LCMS: (M + H)" = 419.2.

3
Example 210
H
O-“”\f(“m/cm
N 0
0=8=0
-~ N ~
N—({BS}nl-{[S-{Dimethylamine)-I-naphthyi]sulfonyl}piperidin—3—y1)~4-hydroxy;:iperidine—l—
carboxamide
16 This compound was prepared using a procedure that was analogous to that described for the

synthesis of example 163, steps 1-4. LCMS: (M + H)" = 461.2.

Example 211

H
SRt
N 0O

H
0=5=0

AN
15 (3-exo)~N-((3S)-1~{{S—(Dimethylamino)-l-naphthyi]sulfonyi}piperidin~3-y})~3~hydraxy-8—
azabicyclof3.2.1]octane-8-carboxamide
This compound was prepared using a procedure that was analogous to that described for the

synthesis of example 163, steps 1-4. LCMS: (M -+ H)" = 487.3.
20 Example 212
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azabicyclo[3.2.1]octane-8-carboxamide This compound was prepared using a procedure that was
analogous to that described for the 5 synthesis of example 196. LCMS: (M + 1I)' = 414.2. Example
219 H ONyNOH 10l O=S=0\ \/ CI
N-{(3S)-1-[(4-Chloro-I-naphthyl)sulfonyl]piperidin-3-yl}-4-hydroxypiperidine-l-carboxamide 10 This
compound wasi1épfe{8ing a procedure that was analogous to that deE&THERMBE$ lsynthesis of
example 123, steps 3 & 4. LCMS: (M + 1I)' = 452.2. Example 220 Nya OH ;"7 J NN NN Y Y 15
N-[(3S)-1-(5-Ethylpyrimidin-2-yl)piperidin-3- I]-4§hydrbg)xyadamantane-l-carboxamide This compound
was prepared using a procedure that Was:[ana}t‘)\gtﬁq’s described for the synthesis of example
141, steps 1-4. LCMS: (M + 1l)' = 385.3. ple 2211126 MO 2006/020598 rn PCTIUS2005/028201
NU\ f N1~rnOH O'ON INi Ol CF3 CF3 4ddydrgxy-N-{(3S)-1-[4-(trifluoromethyl)pyrimidin-2-yl1
piperidin-3-yl} adamantane-I- carboxamide This compound was prepared using a procedure that was
analogous to that described for the 5 syn example 141, steps 1-4. LCMS: (M +H)' = 425.2.
Example 222 NOH N "N~ O ~N/ O OH NN

AN
(3-end0)-N-((SS)-1—{{S—(Dimethyiamino)-l-naphthyl]suifnnyl}piperidin-Suy[)-S-hydroxy-&
azabicyclo [3.2.1]octane-8-carboxamide

This compound was prepared using a procedure that was apalogous to that described for the
5  synthesis of example 163, steps 1-4. LCMS: (M + H)" = 487.3

Example 213

N
0=8=

NN
K \ﬂ/ %
o OH
o

N

X
=
3—Hydroxy-N—[(3S)-l-(quinolin-s-ylsulfonyl)piperidin~3—yl]~8«~azabicyclo[3.2.l}octane-S-«
10  carboxamide
This compound was prepared using a procedure that was analogous to that described for the
synthesis of example 163, steps 1-4, LCMS: (M + H)" = 445.2,

Example 214
H
O‘\N\H/N% ’
N OH
<4
15

N-[(3S)—1~(2~Fluorophenyl)piperidin—S-yl]~3~hydroxy-&azabicyclo[3.2.1}octane—S{arboxamide
This compound was prepared using a procedure that was analogous to that described for the

synthesis of example 196. LCMS: (M + H)* =348.2.

20  Example 215
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NCI NCI N-[(3S)-1-(2-Chloropyrimidin-4-yl)piperidin-3-yl]-4-hyd roxyadamantane-I-carboxamide 10
This compound was prepared using a procedure that was analogous to that described for the
synthesis of example 141, steps 1-4. LCMS: (M + H)' = 391.2/393.2. Example 223 N~ ,,,,fra N OH
NY,\~ "'NJIOH NJO NNNNCICI 15

N-[(3S)-1-(4-CHiBABYHEH-2-yI) piperidin-3-yl]-4-hydroxyadamantane-I-cBFIE%ARIE* 4 His compound
was prepared using a procedure that was analogous to that described for the synthesis of example
141, steps 1-4. LCMS: (M + H)' = 391.2/393.2. ﬁxam le 224 127 WO 2006/020598
PCTIUS2005/028201 N OH n N\N/ IOl NOOH ¥
4-Hydroxy-N-[(3S)-1-(4-pyridin-4-ylphenybgiperidid-3-yl] a autane-l-carboxamide This compound
was prepared using a procedure that was ahalogous to that described for the synthesis of example
171, steps 1-4. LCMS: (M + H)' = 432.3. Exgample 225 N\~ NYa OH (I0OI~~OHO FF NN
N-{(35)-1-[4-(3-Fluoropyridin-4-yl)phenyl] p¥peridin-3-yl]-4-hydroxyadamantane-I- carboxamide 10 This
compound was prepared using a procedureg-that was analogous to that described for the synthesis of

example 1?@:[(§§H§(J:.ﬁu$rg&ﬂ§§ri%kﬂéxlﬂﬁn%%93§xymm@J%@clo{:’:z.1}octane—s-carboxamide

This compound was prepared using a procedure that was analogous to that described for the

synthesis of example 196. LCMS: (M +H)™ = 348.2.

5
Example 216
| H
O“\N\H/N ﬂ%

N © OH

CN
(3-endo)-N-[(38)-1-(4-Cyanophenyl)piperidin-3-yl]-3-hydroxy-8-azabicyclo [3.2.1]octane-8-
carboxamide

10 This compound was prepared using a procedure that was analogous to that described for the

synthesis of example 196. LCMS: (M + H)" = 355.3.

Example 217

O=S|:O

15 (3-endo)-3-Hydroxy-N-{(38)-1-[4-(methylsulfonyl)phenyl]piperidin-3-y}}-8-
azabicyclo{3.2.1]cctane-8-carboxamide

This compound was prepared using a procedure that was analogous to that described for the
synthesis of example 196. LCMS: (M + H)" = 408.2.

20  Example 218
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H NUNOH FJOIl O=S=0O N 15
4-Hydroxy-N-[(3S)-1-(isoquinolin-5-ylsulfonyl)piperidin-3-yi]piperidine-l-carboxamide This compound
was prepared using a procedure that was analogous to that described for the synthesis of example
163, steps 1-4. LCMS: (M + H)' = 419.2. Example 227 128 WO 2006/020598 PCTIUS2005/028201 H
N N NJ OOH O=S=0iN (3-endo)-3-Hydroxy-N-[(8S)-1-(isoquinolin-5-ylsulfonyl)piperidin-3-yl]-8-
azabicyclo[3.2.1]octane-8-carboxamide ThiS com repared using a procedure that was
analogous to that described for the 5 synthesis of example JO§_§ steps 1-4. LCMS: (M + H)' = 445.2.
Example 228 H NN N OOH 0O=S=0 N

(3-endo)-3-Hydroxy-N-[(35)-1-(2-naphthyl yl)piperidin-3-yl]-8-azabicyclo[3.2.1] octane-8- 10

carboxamide This compound was prepare g a procedure that was analogous to that described

for the synthesis of example 163, steps 1-4.OLCMS: (M + H)' = 444.2. Example 229 H O,NOH 'NJO
F5C~

(3-endo)-3-Hydroxy-N-{(3S)-1-[4-(trifluoromethoxy)phenyl]piperidin-3-yl}-8-
azabicyclo[3.2.1]octane-8-carboxamide
This compound was prepared using a procedure that was analogous to that described for the

5  synthesis of example 196. LCMS: M + H)" = 414.2.

Example 219
H

O\\\NTNm/OH

'}l O
0=8=0

Cl
N-{(3S)-1-[(4-Chloro-1-naphthyl)sulfonyl]piperidin-3-yl}-4-hydroxypiperidine-1-carboxamide
10 This compound was prepared using a procedure that was analogous to that described for the

synthesis of example 123, steps 3 & 4. LCMS: (M + H)" = 452.2.

Example 220

i
D

N OH

A

Y Y

15  N-[(3S)-1-(5-Ethylpyrimidin-2-yl)piperidin-3-yl]-4-hydroxyadamantane-1-carboxamide

z
=z
=z

This compound was prepared using a procedure that was analogous to that described for the

synthesis of example 141, steps 1-4. LCMS: (M + H)" = 385.3.

Example 221
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0O=S=0 15 (3-ex0)-3-hyd
roxy-N-[(3S)-1-(2-naphthylsulfonyl)piperidin-3-yl]-8-azabicyclo[3.2.1]octane-8- carboxamide This
compound was prepared using a procedure that was analogous to that described for the synthesis of
example 163, steps 1-4. LCMS: (M + H)' = 444.2. 20 Example 230 129 WO 2006/020598
PCTIUS2005/823381 18N N~"~~0OH LNJ O f 0=S=0 CI PCTIUS2005/028201

(3-ex0)-N-{(3S)-1-[(4-Chloro-I-naphthyl)sulfonyl] piperidin-3-yll-3-hydroxy-8- azabicyclo [3.2.1]

octane-8-carboxamide This compgund prepared using g procedure that was analogous to that
described for the 5 synthesis of.ei 3, steps 14a~L.CMS M F\1)G+H478.1/480.2. Example 231

H OIN 1IN O OH 0O=S=0 CI (3-endo)-N-{(3.S)-1-[(4+Chloro-lghaphthyl)sulfonyl]
piperidin-3-yl)-3-hydroxy-8- 12 azabicyclo[s.gﬁ]octane- -carboxamide This compound was prepared
using a procedure that wa gous to that descri the synthesis of example 163, steps 1-4.

LCMS: (M + 1)* =478.1/48Q.2) xample 232 H ~.,,|\Lgbﬂ<8;| N 0 O=S=0
3 3

4-Hydroxy-N-{(38)-1-[4-(triflucromethyl)pyrimidin-2-yl| piperidin-3-yf}adamantane-1-
carboxamide
This compound was prepared using a procedure that was analogous to that described for the

5 synthesis of example 141, steps 1-4. LCMS: (M +H)" =425.2.

Example 222
H H
AR
N~ © N~ © OH
=N = IN
;

o o

N-[(3S)—-1—(Z-ChIoropyrimidin~4—yl)piperidina—3~yl}-4-hydroxyadamantane—l-carboxamide
10 This compound was prepared using a procedure that was analogous to that described for the

synthesis of example 141, steps 1-4. LCMS: (M +H)"=391.2/393.2,

Example 223

2T
OE
Zx
O ;
O
X

i5 N—{(3S)~1-(4~Chiorapyrimidin-z-yl)piperidin—S-yl]-tt-hydroxyadamantane~1~carboxamida
This compound was prepared using a procedure that was analogous to that described for the

synthesis of example 141, steps -4, LCMS: (M + H) = 391.2/393.2.

Example 224
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15 4-hydroxy-N-[(3S)-1-(2-naphthylsulfonyl)piperidin-3-yl]piperidine-l-carboxamide This compound
was prepared using a procedure that was analogous to that described for the synthesis of example
163, steps 1-4. LCMS: (M+ = 418.2. 20 Example 233 130 _WO 2006/020598 PCT/US2005/028201 H
NyN, OH O=S=0N tN O

N-[(39)-1-(2,1, ¥ B8¥8%8 8¢ azol-4-yIsulfonyl)piperidin-3-yI]-4-hydroxypiper®fiTéiFErid%hide This

compound was prepared using a procedure that was analogous to that described for the synthesis of

N O NOH O==S=0ONO ~N
w Y

example 163, steps 1-4. LCMS: (M;+ H 10.2. 5 Example.234
(3-endo)-N-[(3S)-1-(2,1,3-Benzaxadi sulignyl) pioerid W droxy-8

azabicyclo[3.2.1]octane-8carboxami 0 This compaundiwa preparﬁusing a procedure that was
analogous to that described fdf the synthesis of exampl¢ 163, steps 1-2 cms: (M+H)' = 436.2.
Example 235 YaOH H fIN N~NO 1

= =

| |

- Sy

N N
4-Hydraxy-N-[(3S)-1~(4~pyridin-4«y1phenyl)piperidin-S-yl] adamantane-1-carboxamide
This compound was prepared using a procedure that was analogous to that deseribed for the

synthesis of example 171, steps 1-4. LCMS: (M +H)" = 432.3.

5
Example 225
H H
SR oS
>~ F E/i/l F
SN | SN
N-{(38)-1-{4-(3-Fluoropyridin—4-yl)pheny1]piperidin~3~yl}—4-hydmxyadamantane-1-
carboxamide
10 This compound was prepared using a procedure that was analogous to that described for the

gynthesis of example 171, steps 1-4. LCMS: (M + H)" = 450.3.

Kxample 226

e

=N

15 4~Hydroxy—N-[(38)-I-(isoquineliu-S-ylsulfonyl)piperidin—S-yi]piperidine»l-carboxamide
This compound was prepared using a procedure that was analogous to that described for the

synthesis of example 163, steps 1-4. LCMS: (M +H) = 419.2,

Example 227
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15 6-((3S)-3-{[(4-Hydroxy-l-adamantyl)carbonyllamino}piperidin-1-yl)-N,N-dimethylnicotinamide A
mixture of 4-hydroxy-N-[(3S)-piperidin-3-ylladamantane-|-carboxamide (13.9 mg, 0.0000500 mol,
prepared by using a procedure that was analogous to that described for the synthesis of example 141,
steps 1-3), 6-chloro-N,N-dimethylnicotinamide (13.8 mg, 0.0000750 mol) and N,N-
diisopropyleth;Wa(l)n%ﬁ%/b(zf@?ﬁ mg, 0.000150 mol) in NN-dimethylformamide '(’6.%"862?%@@?66646 mol) 20
was irradiated under microwave at 120 'C for 10 min. The mixture was adjusted with TPA to pH = 131
WO 2006/020598 PCTIOS2005/028201 2. aqﬁ wag_diluted with methanol (0.8 mL). The resulting
solution was purified by prep.-1-IWLC to y@%‘fheﬁﬁe i roduct. LCMS: (M + H)+ = 4272. Example
236 NOro NON ~IN O~O 5 tert-ButytQ-(3 S§’-3- [4-(@eetyloxy)-1-adamantyllearbonyl}
amino)piperidin-I-yll-3',6'-dihyd ro- 3,4"-bigyfidine-1'(2'H)-carboxylate This compound was prepared
using a procedure that was analogous toibed for the synthesis of example 198. LCMS: (M +
H)+ = 579.3. 10 Example 237 N~~~ NH O QILO Benzyl
(3S)-3-{[(5-0x0-4-azatricyelo[4.3.1.1(3,8)]unde Eg/l)carbonyllamino} piperidine-I- carboxylate 15 Step
1. Benzyl (3Sndoj(teriybriaxycrabpnyhamindipipetiadifoeyhearytidiydatd-8-his compound was prepared
using a proged: rgﬁiﬂg&;&g@@gg@a‘mﬁ@m described for the synthesis of example 123, step 1.
LCMS: (M + )4y: 335.2. Step 2. Benzg/l 3S -3-amicrl\ogi eridine-l-lcarbso Oyégate h%dl Q¢ J)QEL%e 20 This
compound was prePERPRIEIAGE BrEeEdU AL RES Ehalogous 10 that (§< i edrtLor the

5 synthesis of example 163, steps 1-4. LCMS: (M + H)" = 445.2.

eSCItIEl)e

Example 228

NN
SAYE
N 0 OH

I
0=5=0

Y

(3~end0}-3—Hydroxy—N-[(38)-1—-(Zunaphthylsulfouyl)piperidin—?:—yi}-8-azabicyclo{3.2.1] octane-8-

10 carboxamide
This compound was prepared using a procedure that was analogous to that described for the

synthesis of example 163, steps 1-4. LCMS: (M + H)" = 444.2.

Example 229

H
SRt
N 0

£
0=8=0

(3-exo0)-3-hydroxy-N-[(38)-1 -(2-naphthylsulfonyl)piperidin-3-yl]-8-azabicyclo[3.2.1]octane-8-

15 =

carboxamide
This compound was prepared using a procedure that was analogous to that described for the

synthesis of example 163, steps 1-4. LCMS: (M + H)' = 444.2.
20
Example 230
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synthesis of example 141, step 3. LCMS: (M + H)4 = 271.3. Step 3. Benzyl
(3S)-3-([(4-oxo-I-adamantyl)carbonyllamino}piperidine-I-carboxylate 132 WO 2006/020598
PCT/US2005/028201 This compound was prepared using a procedure that was analogous to that
described for synthesis of example 141, step 1. LCMS: (M + H)+ =411.2. Step 4. Benzyl
(3S)-3-('{[4-(h§%§o§0¥?ﬁ§%§%§1-adamanryI]CarbonyI)amino)piperidine-l-carbgg a éwé%gésr%%/l
(3S)-3-{[(4-0x0-I- adamantyl)carbonyl]amino}piperidine-l-carboxylate (82.1 mg, 0.000200 mol) in
methanol (1.0 mL) was treated with hydroxylariine L’c9F10008l7 mol) and the mixture was stirred
at rt overnight. The solvent was evaporaé’gj-vafur%gc%(ord the desired product, which was used
directly in the next step without further pu ﬁ'catioﬁ. 10 Step 5. Benzyl
(3S)-3-{[(5-oxo-4-azatricyclo[43.1.1(3,8)jt$rdac-1 yl)carbonylJamino}piperidine-I- carboxylate Benzyl
(38)-3-({[4-(|rydroxyimino)-l-adamantyl] W}amino)piperidine-I-carboxylate (0.083 g, 0.00020
5

mol) was treated with concentrated HCI at rt for 1 h. The mixture was neutralized with IN
NaOH to pH = 3 and diluted with DMF (3.0rimL)7 The resulting mixture was 15 purified by prep.-HPLC
to give the desired product. LCMS: (M + H}4 = 426.2. Example 238 nH ~ \NO N OH 0 NO2

(3-endo)-3¢klyehoxydkl(B Ri-tidonitiaphamydpipengdipigydinS-atabiegbiay®2. lloctane-8- 20

carboxamide Step, 1; -J-(4-pitrophenyhpiperidin-3-amine To a stirred solution of tert-butyl
(3S)-piperiafﬁ%‘:-ﬁ‘gk’ré?é@caléﬁz.50 g, 0.0125 mol) in N,N- dimet%%]ﬁformami e 15.%9‘1[80'8?%1937 mol)

was added 4-fluorSHifOIRMIE HEs PPy B8 AP RTEH e BRL A A CEPBL s (Y 7 mol).
After sirringthestesfctionmiidtreeas 00. .S I HHE 247 %H480A mixture was cooled to ambient
temperature and the mixture was diluted with EtOAc, washed with water, and brine. The organic
layers were dried and concentrated in-vacuo and the resultant residue was used in the next step
without furt‘f‘l’@”ﬁﬂ?ﬁﬁ:’aﬁon. LCMS (M+W 322.2. The crude material prepared above was treated with

50 mL of TFA at rt for Ih. The volatiles Werf,rimﬁyl%m%
N o OH

H
0=8=0

4

Cl
(3-endo)-N-{(38)-1-[(4-Chioro-1-naphthyl)sulfonyl] piperidin-3-yi}-3-hydroxy-8-
10  azabicyelo]3.2.1)octane-8-carboxamide

This compound was prepared using a procedure that was analogous fo that described for the
synthesis of example 163, steps 1-4. LCMS: (M + H)" = 478.1/480.2.

Example 232

15 !

4—hydraxy—N—{(3S)-I-(Z-naphthylsmfanyl)piperidin-S-yl}pipericiine—l-carboxamide
This compound was prepared using a procedure that was analogous to that described for the

synthesis of example 163, steps 1-4. LCMS: (M + H)" = 418.2.

20 Example 233
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vacuo and the residue was diluted with methylene chloride and washed with 1 N NaOH. The organic
30 layers were combined, washed with water, brine, dried, and evaporated to dryness. LCMS (M+W
222.2. 133 - -WO 2006/020598 PCT/US2005/028201 Step 2:
(3-endo)-3-Hydraxy-N-[(3S)-1-(4-nitrophenyl)piperidin-3 yI]-8-azabicycIo[3.2.;Hoctane-8- carboxanride
The title cmﬂp%]ugn {\’/35}50 B?E’gpared using a procedure that was analogous b tHAL HEEAHEY for the
synthesis of example 123, steps 3 and 4. LCMS: (M + H)+ = 375.2. 5 Example 239 OHn.,,N~.,. O " J

O OH 0 O\O,N-/ O'ON--~" N-((3S)-1-{4-[ -Agﬁtyl?gerggin-4-P¥I)oxy]
phenyl}piperidin-3-yl)-4-11ydroxyadamaiitang-I- dar ide"10 The title compound was prepared

using a procedure that was analogous toth destribed for the synthesis of example 171, steps 1-4,
starting from 4-hydroxy-N-[(3S)-piperidia-3syfladamantane- 1-carboxamide and tert-butyl

4-(4-chIorophenoxy)piperidine-l-carboxylii to pfford tert-butyl 4-[4-
((3S)-3-{[(4-hydroxy-l-adamantyl)carbon jnio:}piperidin-l-yl)phenoxy]piperidine-l- carboxylate,
which was subsequently deprotected andacyldted using the protocol outlined in example 15 1 step 2.
LCMS: (M %-t35F14@6.3-Hexaunydiaza1 6 i ibhy) pD@ Sh SN N @ yDibk i diBe - ¢etebidwpiuidl - ((3S)-3-

{[(4-hyd roxy-l-adagmantybsameryiaminainipgridinhbrhenaxypinstidingsdisarkopdate The title
compound was prepared using a procedﬁjéﬁg)%w%ﬁxnﬂggous to that described for the synthesis of
example 235" HERASXRTRIGH 8 3: ‘ - :

5

Example 234

(3-endo)-N-[(38)-1-(2,1 .3-Benzoxadiazol-4-ylsulfonyl)piperidin-3-yi]-3-hydroxy-8-
azabicycio[3.2.1]octane-8-carboxamide
10 This compound was prepared using a procedure that was analogous to that described for the

synthesis of example 163, steps 1-4. LCMS: (M + H)" = 436.2.

H
Shtad
)
N
“ N
s

Example 235

N0

]
15 6~({38)~3-{{(4—Hydroxy~lwadamantyl)carbonyl]amino}piperidin—l—yl)—N,N—dimethylnicetinamide
A mixture of 4-hydroxy-N-[(3S)-piperidin-3-yl]adamantane-1-carboxamide (13.9 mg,
0.0000500 mol, prepared by using a procedure that was analogous to that described for the synthesis
of example 141, steps 1-3), 6-chloro-N,N-dimethylnicotinamide {13.8 mg, 0.0000750 mol) and N,N-
diisopropylethylamine (19.4 mg, 0.000150 mol) in N, N-dimethyformamide (0.500 mL, 0.00646 mol)
20  was irradiated under microwave at 120 °C for 10 min. The mixture was adjusted with TFA o pH =

131



134 WO 20061020598 PCTIUS20051028201 Example 241 H NOH NJO O N'O O 4-Hyd
roxy-N-[(3S)-1-(4-([ 1-(methyls ulfonyl)piperid in-4-yl] oxy}phenyl)piperidin-3- 5
ylladamantane-I-carboxamide The title compound was prepared using a procedure that was
analogous to that described for the synthesis of example 239. LCMS: (M + H/)U: 532.3. Example 242
~., 0 OH ~ iNY9 1NPNEE)-1-[4-[Acetyl(methyl)amino] phenyl} PCT/US2005/628201
piperidin-3-yl)-4-hydroxyadamantane-I- carboxamide The title compound was prepared using a
procedure Htatwassaiinlogeits tetvab déscribed Tor reptisgrehaiss whexEis & rer HEHS 4. LCMS:

(M+IW = i%i@&hééﬁéélmmgc{%@:ﬁsl\tww OHER
(3-endo)-N-[(3S)-1-(4-Aminophenyl)piperidin-3-yl]-3-hydroxy-8-azabicyclo[3.2.1] octane-8-
carboxamide 135 WO 2006/020598 PCTIUS2005/028201 A mixture of
(3-endo)-3E¥pereIg#3q-[(3S)-I-(4-nitrophenyl)piperidin-3-yl]-8

ﬁ{@oo
SR Saas
= N

g

=
N
OAO
5 )<
tert-Butyl 6-[(3S)~3-({[4-(acetytoxy)—1-adamantyllcarbony!}amino)piperidin—l»yi]-—.’s',6'-di!1ydro»
3,4'-bipyridine-1'(2"H)-carboxylate
This compound was prepared using a procedure that was analogous to that described for the

synthesis of example 198. LCMS: (M + H)" = 579.3.

@/\0/&0

Benzyl (38)-3-{[(5-0x0-4-azatricyclo[4.3.1.1 (3,8)]undec-1-yDearbonyl]amino} piperidine-1-

10
Example 237

carboxylate
15 Step 1. Benzyl (35)-3-f (tert-butoxycarbonyl)amino]piperidine-1-carboxylate
This compound was prepared using a procedure that was analogous to that described for the

synthesis of example 123, step 1. LCMS: (M + H)" =335.2.
Step 2. Benzyl (35)-3-aminopiperidine-1 -carboxylate hydrochloride
20 This compound was prepared using a procedure that was analogous to that described for the

synthesis of example 141, step 3. LCMS: (M + H)'=271.3.

Step 3. Benzyl (35)-3-{[(4-0x0-1 -adamantyljcarbonylJamino}piperidine-1-carboxylate

132



azabicyclo[3.2.1]octane-8-carboxamide (1.86 g, 0.00497 mol, prepared as example 238) in 50 nil, of
MeOH was hydrogenated in the presence of 10% Pd/C under balloon pressure of hydrogen overnight.
The catalyst was filtered off and the filtrate was concentrated in-vacua. LCMS: (M + H)' = 345.3. 5
Example 244 H NflO N OH HN, *0 S' C~ (3-endo)-3-Hydroxy-N-((3S)-1- 4-%4{meth Isulfonyl)aminol
phenylpiperidii 32825 bi cyclo [3.2.1 1 octane-8-c a rb oxamide 10 To'S ')?ﬁﬂ?éx 20
(3-endo)-N-[(3S)-1-(4-aminophenyl)piperidin-3-yl]-3-hydroxy-8- azabicyclo[3.2.]Joctane-8-carboxamide
(30.0 mg, 0.00008F4 coretopréparetrasE s plpEed)ya that 2eg papgiain e s (6% mg,

0.000131 qﬁgggsmpg%m@nlggpg (Q:R6n0l1, 1000471 mmt) was added methanesulfonyl chloride
(0.00843 mL, 0.000109 mol). The mixture was stirred at rt for | h. After removal of the volatiles

in-vacua the residue was diluted with water and ACN and purified on 15 RP-HPL tozgive the product.
LCMS (M+§ie)+ 422322, @tar{phé Gursony maair KeGH ey Hagr ¢ ifyfno)p persdine- [-carborylte
{4-1(33)-3-({1(3-andp)- 3ch)draxy-Beaz adicyaiofR2vbiatiediylicirbsind brmiboyiveridiht]- 28

yllphenylic bg B8 B A2 DR Pb (s Rdo) N E R idraminerhenypiperidis:3-wliBahydroxy-8-
azabicyclo%. %?octane-&carboxamide_ 30.0 mg, 0.0000871 mol, prevpareg aisfeéa)fmrgez 3)in
methylene GRIBHIEY G0 GIoDAFHEN- WHE U % ERTEsdinm Varoxide inwater (0.1306 mL)

followed bypeihwt, stilishofesmratel @0l 0thmbex0sBOOEOIuhforiieT peifsalition was stirred at rt for 1.36 WO
2006/020598 PCT/US2005/028201 | h. After removal of the volatiles in-vacuo, the residue was

neualgedith e TEA oy puiied B PHSIAANE ARBDISSARHEKEMS (41

417.3.

carboxylate
Benzyl (3 S)*3~({[4-(hydroxyimino)»l—adaman‘cyi]carbonyl}amino)piperidine-l-carboxylate
(0.083 g, 0.00020 mol) was treated with concentrated HCI (0.3 mL) at 1t for 1 h. The mixture was
neutralized with 1IN NaOH to pH = 3 and diluted with DMF (3.0 mL). The resulting mixture was
15  purified by prep.-HPLC to give the desired product. LCMS: (M + HY" =426.2.

Example 238

NO;
(3~endo)~3-Hydroxy—N-{(33)-—1—(4—nitrophenyi)piperidin-S-yl}-S-azabicycio[3.2.1]0ctane—8—
20 carboxamide
Step 1. (38)-1-(4-nitrophenyl)piperidin-3-amine
To a stirred solution of fer-butyl (3S)-piperidin-3-ylcarbamate (2.50 g, 0.0125 mol) in N,N-
dimethyiformamide (15.00 mL, 0.1937 mol) was added 4-fluoronitrobenzene (2.29 g, 0.0162 mol),
potassium carbonate (2.59 g, 0.0187 mol). After stirring the reaction mixture at 90 °C for 13 h, the
95  reaction mixture was cooled to ambient temperature and the mixture was diluted with EtOAc, washed
with water, and brine. The organic layers were dried and concentrated in-vacuo and the resultant
residue was used in the next step without further purification. LCMS (M+H)" 322.2. The crude
material prepared above was treated with 50 mL of TFA at rt for 1h. The volatiles were removed in-
vacuo and the residue was diluted with methylene chloride and washed with 1 N NaOH. The organic
30 layers were combined, washed with water, brine, dried, and evaporated to dryness, LCMS (M+HY
222.2.
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H NNNOP OH 5 (3-endo)-3-Hydroxy-N-{(3S)-1-[4-(2-oxopiperidin-1-yl)phenyl] piperidin-3-yl}-8-
azabicyclo[3.2.lloctane-8-carboxamide To a mixture of
(3-endo)-N-[(3S)-1-(4-aminophenyl)piperidnl-3-yl]-3-hydroxy-8- azabicyclo[3.2.1]octane-8-carboxamide
(30.0 mg, 0.0000871 molg repared as example 243) and 4- 10 dimethylaminopyridine (15.96 mg,
0.OOO1306‘m6¥¥(i)n2?3ﬂ%2f1}y9§rofuran (0.80 mL, 0.0099 mol) was added 5-br6’ﬁw¥!§$§8?§/ﬁ’é Yride (0.0146
mL, 0.000109 mol). The reaction was stirred at it for 1 h to afford the acylated product, which was
detected byitCM B-(Ms-507r20 76 (38 redetionpiemilrzevidic- adidddpitckleBpotissitmy tert-butoxide
in tetrahydrofyran,£0,261 mL). After stirring for 2 h the volatiles were removed in-vacuo and the
residue was neutralized by diluted TFA and purified on,RP- 15 HP t ired product.
LOMS (Ve 22005 SRS 116 OH DI G KL R B i e 7
N-{(38)-1-[ﬂaf‘(w@élsﬁiaﬁﬂW@Wﬁéﬁﬁl]sﬁﬁﬁéﬁﬂmésW—‘Wﬁﬁyﬁaaﬁamane-I-carboxamide 20 The title
composind was prepared using a procedure that was analogous to that described for the synthesis of
example 1781&5teé@%3§-4. LCMS: (M+H)+=412.2. Example 248 137 WO 2006/020598

2

PCTIUS20 1 NDINOO HNrp N-4(3S)-1-[4-(Acetylami enyli
piperidin-3-yi}-4-oxoadamantane-l-cgrbo ide The title co}@po as prepared using a procedure
that was analogous to that desCribed Ty e.synthiksis onexamp , steps 1, 3and 4. LCMS: (M +
H)4 = 410.2. 5 Example 249 N p#l QiH N o OH

Ty Oy

N-((3S)-1-{4-[(1-Acetylpiperidin-4-y))oxy] phenyl}piperidin-3-yl)-4-hydroxyadamantane-1-
carboxamide

10 The title compound was prepared using a procedure that was analogous to that described for
the synthesis of example 171, steps 1-4, starting from 4-hydroxy-N-{(38)-piperidin-3-ylladamantane-
1-carboxamide and fer-butyl 4-(4-chlorophenoxy)piperidine-1-carboxylate to afford ert-butyl 4-[4-
((35)-3-{[(4-hydroxy-1-adamantyl)carbonyi] amino } piperidin-1-yl)phenoxylpiperidine-1-
carboxylate, which was subsequently deprotected and acylated using the protocol outlined in example

15 1step2. LCMS: (M +H)" =496.3.

H H
AR, oS
O OH N o

N

Example 240

) 9] \
U\\g\o U\\go

Methyl 4-[4-((38)-3-{[(4-hydroxy-1-adamantyl)carbonyl]amino}piperidin-1-
20  ylphenoxy]piperidine-1-carboxylate
The title compound was prepared using a procedure that was analogous to that deseribed for

the synthesis of example 239. LCMS: (M + By =5123.
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"JHNC ,p HIN O N-((3S)-1-{4-[(Cyclopropylcarbonyl)aminoi phenyl}
piperidin-3-yl)-4-hydroxyadamantane-I- carboxamide 10 The title compound was prepared using a
procedure that was analogous to that described for the synthesis of example 171, steps 1-4. LCMS:
(M + LW =438.3. Example 250n NOHNY"1NOH NNN IFF FFFF

4-Hydroxy-4- m‘gﬂwz ORI/ §§) 1-[5-(trifluoromethyl)pyridin-2-ylipiperidin-3- ylféjgé’rﬁ%\(}r?té%ngi carhoxamide
Step 1: Benzyl (3S)-3-{((4-hydroxy-4-methyl-l-adamantyl)carbonyl]amino}piperidine-l-carboxylate 138
WO 2006/020598 PCT/t7S2005/028201 Benzyl

(3S)-3-{[(4- @mﬂ[—,@gﬂmantyl)carbonyl]amino}piperidin-l-carboxylate (41.0 mg, 0.0000999 mol, prepared

as the product from step | in the synthesis of exam 1) in THE (2.0 mL) was cooled with a dry-ice
bath to -78 C. To the cooled solution was add hium (0.15 mL, 0.0050 mol). After stirring for
30 min., the reaction was quenched wﬂhéﬁtur Hidm 5 chloride solution and was extracted
with ethyl acetate. The organic layer was d o%er Na2S04, filtered, and concentrated under

reduced pressure. Step2: 4-Hydroxy-4-methyl-N-[(3S) piperidin-3 yllJadamantane-I-carboxamide This

compound was prepared using a proced that was analogous to that described for the 10 synthesis
of example 171, steps 3. LCMS: (M + W = 3.3. Step 3: 4-Hydroxy-4-methyl-N-((3S)-I-[S-(trii
luorornetlryl)pyridin-2-yljpiperidin-3 yl)ada e-l- carboxamide A mixture of

4-hydroxy-4-methyl-N-[(3S)-piperidin-3- yIJad mantafe-l-carboxamide (20.6 15 mg, 0.0000704 mol),
2-chioro-5-(trifluoromethyl)pyridine (19.2 mg, §0§06 mol) and N,N- diisopropylethylamine (35 uL,
0.00020 mol) in MN-dimethylformamide (0. 705 mL, 8§.00911 mol) was irradiated under microwave at
150 C for 2@Hnmwmmtdm&(mmt@@muhwAdem&ml}sxm}lw@nm‘*eim%ed with methanol (0.8

mL). The regjliing-selutionweasauriied by prep.-FIPLC to
The title compound was prepared using a procedure that was analogous to that described for

the synthesis of example 239. LCMS: (M + H)* = 532.3.

H
rj"‘“\n/@
N 0 OH

N0
10 /74

N-((3S)-1-{4-[ Acetyl(methy)amino] phenyl}piperidin-3-yl)-4-hydroxyadamantane-1-

Example 242

carboxamide
The title compound was prepared using a procedure that was analogous to that described for

the synthesis of example 171, steps 1-4. LCMS: (M + H)* = 426.3.

15
Example 243

H
SRYEY

N

NH
(3-endo)-N-[(38)-1-(4-Aminophenyl)piperidin-3-yi]-3-hydrexy-8-azabicyclo[3.2.1]octane-8-
carboxamide
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give the desired product. LCMS: (M + HW = 438.3. 20 Example 251 Q1H N JNYaOH N' O HN-~O
HN-r~O O 0 Methyl
[4-((3S)-3-{[(4-hydroxy-t-adamantyl)carbonyllamino}piperidin-1-yl)phenyt]jcarbamate The title
compound was grepared using a procedure that was analogous to that described for 25 the synthesis
of example 171 StEBEEXA3 Lcms: (M+IwW = 428.3. Example 252 139 WO 00616251558
PCTIUS2005/028201 H N N NJ OOH F F F (3-endo)-3-Hydroxy-N- {(3S)-1-[4-(trifluoromethyl)phenyl]
piperidin-3-yl}-8- azabioyolof8.2.1]ottanetB<odrbdtardide NrliEShitd Lotrpbemdnipasdrépaléd using a

procedure thatwagy %aiggmtgam&ﬁﬁm%dgf@ro@m%ym@mcaﬁ exarprle: 198, stepsot and 2.

LCMS: (M

(Gondo) N TR enffzﬁngp%e R s el g SRR s
carboxamid@cTrelifle ediipeta Q‘bféﬁaé?éﬂﬁfé’ﬁf@“‘a’ Wb dserisHe: th 294 Hogoddto that
descrilzed for the synthesis of example 196, steps 1 and 2. LCMS: (M + H)' = 406.3. Example 254 H

-NONOH HQu5 344

HN/:S\‘:’O
(3-endo)-3-Hydroxy-N-((38)-1-{4-[(methylsulfonyl)amino] phenyl} piperidin-3-y1)-8-
azabicyels[3.2.1]octane-8-carboxamide

10 To a mixture of (3-endo)-N-[(38)-1-(4-aminophenyl)piperidin-3-y1}-3-hydroxy-8-
azabicyclo]3.2.1]octane-8-carboxamide (30.0 mg, 0.0000871 mol, prepared as example 243} and 4-
dimethylaminopyridine (16.0 mg, 0.000131 mol) in methylene chloride (0.30 mL, 0.0047 mol} was
added methanesulfony! chloride (0.00843 mL, 0.000109 mol). The mixture was stirred at ri for | h.
After removal of the volatiles in-vacuo the residue was dilited with water and ACN and purified on

15  RP-HPLC to give the product. LCMS (M+H)" 423.2.

Example 245
SRt
N OH

13

o
Ethyl {4-[(35)-3-({[(3-endo)-3-hydroxy-8-azabicyelo{3.2.1]oct-8-yl]carbonyl}amino)piperidin-1-
20 yljphenyl}carbamate
To a mixtwre of (3-endo)-N-[(38)-1-(4-aminophenyl)piperidin-3-ylJ-3-hydroxy-8-
azabicyclo[3.2.1]octane-8-carboxamide (30.0 mg, 0.0000871 mol, prepared as example 243) in
methylene chloride (0.30 mL, 0.0047 mol) was added 1.0 M of sodium hydroxide in water (0.1306
mL) followed by ethyl chloroformate (0.0104 mL, 0.000109 mol). The reaction was stirred at rt for



(3-endo)-N-((3S)-1-{4-[(Cyclopropylacetyl)amino]phenyl] piperidin-3-yl)-3-hydroxy-8-
azabicyclo[3.2.1]octane-8-carboxamide To a mixture of
(3-endo)-N-[(3S)-I-(4-aminophenyl)piperidin-3-yl]-3-hydroxy-8- azabicyclo[3.2.1]octane-8-carboxamide
(30.0 mg, 0.0000871 mol, prepared as example 243) and 140 WO 2006/020598 PCT/US2005/028201
cyclopropan-eag&i@%{;é?aeﬁ%.9 mg, 0.000109 mol) in NN-dimethylformamicfecfélﬁa}%’ﬂz;sﬁ?bosg mol)
was added benzotriazol-I-yloxytris(dimethylamino)phosphonium hexafluorophosphate (57.8 mg,
0.000131 mbt)AAdtesstiingtat ool minue NbNdisoprapyddtiiediite {ded084wd 001066174 mol)
was added angtherreariondmixiure wag.stiresiaiiifay arvadditional hour. The crude mixture 5 was
diluted with ACN and water and was purified on RP-HPLC to give the desired product. LCMS (M+H)"
427.3. Example 255 H NON OH 0 NO 10
(3-endo)-3-Fxpadroix244-1(3S)-1-[4-(2-oxopyrrolidin-I-yl)phenyllpiperidin-3-yl)-8- azabicyclo
[3.2.lloctan-8-carboxamide To a mixture of
(3-endo)-N-[(3S)-1-(4-aminophenyl)piperidin- '-‘S/l]ﬁ3- y-8-
azabieyclo[3.2.1]oetane-8-carboxamide ( mg,®.0800871 mol, prepared as example 243) and 4-
dimethylaminopyridine (15.96 mg, 0.0001306 mol) in tetrahydrofuran (0.80 mL, 0.0099 mol) was 15
added 4-bromobutanoyl chloride, (0.0126 0.000109 mol). After stirring the reaction mixture at rt
for Ih, 1.0 M of potassium tert-butoxide in hydrofuran (0.348 mL) was added and stirring was
continued at rt for 2 h. The volatiles were rggoygd in-vacua and the residue was neutralized with
diluted TFA and purified on RP-HPLC to @e product. LCMS (M+W 427.3. 20 Example 256 H ,N
O N~ QGH N CF3 (3-endo)-3-Hydroxy-N- -1-[5-(trifluoromethyl)pyridin-2-yl] piperidin-3-yl}-8-
azabicyclo[g2Hcianandsarb@xsynpi fie(R oxvxipeaddd-1-y) phenyllpiperidin-3-y1}-8-
(3-endo)-3-Dydtoxy NGRS Igs3alt-azabicyclo[3.2.lloctane-8-
To a mixture of (3-endo)-N-[(38)-1-(4-aminophenyl)piperidin-3-yl}-3-hydroxy-8-
azabicyclo[3.2.1]octane-8-carboxamide (30.0 mg, 0.0000871 mol, prepared as example 243) and 4-
10  dimethylaminopyridine (15.96 mg, 0.0001306 mol) in tetrahydrofuran (0.80 mL, 0.0099 mol) was
added 5-bromovalery! chloride (0.0146 mL, 0.000109 mol). The reaction was stirred at rt for 1 hto
afford the acylated product, which was detected by LCMS (M+H)" 507.2. To the reaction mixture
was added 1.0 M of potassium ferf-butoxide in tetrahydrofuran (0.261 mL). Adfter stirring for 2 I the

volatiles were removed jn-vacuo and the residue was neutralized by diluted TFA and purified on RP-
15  HPLC to afford the desired product. LCMS (M+H)" 427.3.

H H
OJ\N{@’ O“\Nw(@/ol‘{

N

Example 247

HN HN

7
N~{(3S)~1-[4—(Acetylamino)phenyl}piperidin—?:—y}}-tl—-hydroxyadamantane-l-carhoxamide

20 The title compound was prepared using a procedure that was analogous to that described for
the synthesis of example 171, steps 1-4. LCMS: (M + H)" = 412.2.

Example 248
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25 carboxamide hydrochloride (15.3 mg, 0.0000528 mot; prepared as example 163, steps 1-3), N,N-
diisopropylethylamine (55 L, 0.00032 mol), and 2-chloro-5-(trifluoromethyl)pyridine (15.0 mg, 141 WO
2006/020598 PCTIUS2005/028201 0.0000826 mol) in N-methylpyrrolidinone (0.75 mL, 0.0078 mol)
was irradiated with microwaves at 150 C for 15 min. LCMS (M+H)+399.2. %xam le 257 H NO N OH
NS5F (3-endo§v- gf'(%@)l-{’f?f%-ﬂuoropyridin-2-yl)piperidin-3-yl|-3-hydroxy-8-PazTa iscy(}%fig@.zﬁ?ll octane-8-
carboxamide The title compound was prepared using a procedure that was analogous to that
described for the synthesis of example 256. LGMS H)' = 349.3. 10 Example A Enzymatic assay
of 11[3HSD1 All in vitro assays were per et wi ified lysates as the source of 11(3HSD1
activity. 15 HEK-293 transient transfect@xp ssing an‘epitope-tagged version of full-length
human 1 I(SHSD1 were harvested by centtifugation. Roughly 2 x 107 cells were resuspended in 40
mL of lysis buffer (25 mM Tris-HCI, pH 1AM NaCl, 1 mM MgCI2 and 250mM sucrose) and lysed
in a microfluidizer. Lysates were clarifie entrifugation and the supernatants were aliquoted and
frozen. 20 Inhibition of 11[S3HSD1 by test compounds was assessed in vitro by a Scintillation Proximity
Assay (SPA). Dry test compounds were diy d at 5 mM in DMSO. These were diluted in DMSO to
suitable concentrations for the SPA assay. 0.8 pL of 2-fold serial dilutions of compounds were dotted
on 384 weliplatssip-RSRBUhpiayBpipgddii-Gant) Heunddsonotmedtiombreidovered. 20 L of
clarified lysate wag added to eagh well. Beacings wersiniinted b undgiionchaQptrvtaubstrate 25
cofactor mix in assay buffergi25mM ris-HCI EI_’LEI\%SEB}WQ’! glzmM MgCiI2) to final
concentratiBhe BRePhRER P S58 inm 914 Lortiane and 0.00 79 Triton X-100. Plates were
incubaied at 37 C for one hour. Reactions were quenched by addition of 40 gL of anti-mouse coated
SPA beadszthaiiashbeen pre-incubated with 10 M carbenoxolone and a cortisol-specific monoclonal

antibody. Quenched plates were inc#bat a minimum ?I 30 tes at RT prior to reading on a
O‘\\N OH O,‘\Nw&
N © N

© OH

HN; o HN; 0
N—((3S}-1-{4—-[{Cyclopropyicarbnnyl)amino}phenyi}piperidin—S—yl)—@hydroxyadamantanew1~a

carboxamide
10 The title compound was prepared using a procedure that was analogous to that described for

the synthesis of example 171, steps 1-4. LCMS: (M + H)" =4383.

H H
oM oy
= "N

Example 250

N

ZN

9 9
F F

F7OF F7OF

15  4-Hydroxy-4-methy}-N-{(35)-1- [5-(trifluoromethyl)pyridin-2-yljpiperidin-3-yljadamantane-i-

carboxamide
Step 1: Benzyl (38)-3-{[ (4-hydroxy-4-methyl-1 adamantyl)carbonyl]amino}piperidine-1-carboxylate
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30 Topcount scintillation counter. Controls with no lysate, inhibited lysate, and with no mAb were run
routinely. Roughly 30% of input cortisone is reduced by 11(3HSDL1 in the uninhibited reaction under
these conditions. 142 WO 2006/020598 PCTIUS2005/028201 Test compounds having an IC50 value
less than about 20 M according to this assay were considered active. Example B 5 Cell-based assays
for HSD activit) &M1& lood mononuclear cells (PBMCs) were isolatdd 8t WS human
volunteers by Ficoll density centrifugation. Cells were plated at 4x105 cells/well in 200 pL of AIM V
(Gibco- BRL) mediadgi 96 syel {lates: | Themcetd weregiiminal pieoiviamlehrtwitta80 (gl récombinant
human  IL-¢(R&R:Systsmsked Radolowing:mosaingin0spihasy isonaigma was @ddsd in the

presence 10 or absence of variqus congentrations of.c mp und, Trgﬁ (éellgh ﬁi‘iﬁ'ﬁ@xc H@tﬁﬁ for 48 hours
and then StSERAEAIERERS! ‘%%%sf?é%g On?/Oe?r%gﬂotl)e csgrltll%g]n‘ga%g coertfgeol\%,vaszdetgrminea by a

commercidﬂ?oﬁk/ai%)ble“@tﬂ%%%ﬁ@@&gﬁ??T@@@&%ﬂﬁ%&%&hﬁ%\ﬁﬁﬁ & A g AT than about
20 1sM acegislingstathis assayswearseonriidast active. T banple € Celldiad avsadyd®yaluate MR

antagonis Assays for M%qg%g&m%ga e pgdformed essentially as described (Jausons-Loffreda et
al. J Biolur%ﬂltﬁr%lﬁgn&ﬁoenrcﬁl u?nin, 1994, 90: 217-221). Briefly, HEK293/MSR cells (Invitrogen Corp.) were

20 co-transfected with three plasmids: 1) one designed to express a fusion protein of the GAL4 DNA
binding dosigpn: andrexmiferdid 6l Rshirinettptarligamdbinding deraaife 2) one containing the GAL4
upstream activatigp;Seghenee PRSIHPReE ipsteamR-aie fithalucirmsetsaparieicgbriefifpik- LUC,

Stratagene, Inc.é, and 3) one,contai ingﬁm,%ﬁnjl J"um%g@se reporter gene cloned downstream of a
thym%%he RifAR! ??)?ﬁo g%e( rdfs?]egag). ransfections were performed using the FUGENEG 25 reagent

(Roche). Transfected cells were ready for use in subsequent assays 24 hours post- transfection. In
order to evglsate arsanmpounes Blilitssto ahtagbnive:dhe IMRdie svtpippbimdsivéradiaed in cell
culture megyggg(j%MEM, 10% charcoal-stripped FBS, 2 mM L-glutamine) supplemented with | nM

aldosterone and applied to the trapsfected cel f 6-18 hoyrs. After he_ip_g%mdgfébeﬁcells 30
with the test compbdHFahehMl é’?%“h“é?’fﬁhﬁ éﬁ’[ \&lrﬁél offiretly Ijél earrggé indicative of MR agonism
15 mg, 0.0000704 mol), 2-chloro-5-(trifluoromethyl)pyridine (192 mg, 0.000106 mol) and NN-

diisopropylethylamine (35 uL, 0.060020 mol} in N, N-dimethylformamide (0.705 mL, 0.00911 mol}
was irradiated under microwave at 150 °C for 20 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
give the desired product. LCMS: (M + H)" = 438.3.

20
Example 251

Methyl {4-((38)—3—{[(4-hydroxy—i-adamantyl)carbanyi]amino}piperidin—LyI)phenyl}carhamate
The title compound was prepared using a procedure that was analogous to that described for

25  the synthesis of example 171, steps 1-4. LCMS: (M + H)" =4283.

Example 252



by aldosterone) and Renilla luciferase (normalization control) were determined using the Dual-Glo
Luciferae Assay System (Promega). Antagonism of the mineralocorticoid receptor was determined by
monitoring the ability of a test compound to attenuate the aldosterone-induced firefly luciferase
activity. 35 Compounds having an IC50 of 200 aM or less were considered active. 143 WO
2006/020595 BEPAYEPH8/028201 Various modifications of the inventior!, G S&ddH*8 those
described herein, will be apparent to those skilled in the art from the foregoing description. Such
modifications are also intended to fall within théiscqpe of the appended claims. Each reference,
including all patent, patent applications, mt licat ited in the present application is
incorporated herein by reference in its entirety. 144 MCSLER Claims 1. A compound of Formula la: R9
R8 R7RR Ar-L-N R4 4 R102 R71 R1 NR R3---~O la or pharmaceutically acceptable salt thereof,
wherein: L is absent, S(0)2, or C(O)NRL i aryl or heteroaryl, each optionally substituted by 1, 2, 3,
4 or 5 -W-X-Y-Z; Riis H or C1-6 alkyl; Rg-H, C(O)ORb, S(O)Ra, S(O)NRRd, S(O)2Ra, S(0)2NRRd,
C1_10 alkyl, C1_10 haloalkyl, C2-10 alken#FCa_lo alkynyl, aryl, cycloalkyl, heteroaryl,
heterocycloalkyl, arylalkyl, heteroarylalkyi, cycloalkylalkyl or heterocycloalkylalkyl, wherein said Ci_io
alkyl, Ci_io¢hakdayi/eyGiionalkd () CiE-tohigmydtaipheyclivirsitindiebotryl, heterocycloalkyl,
arylalkyl, QQL%;%QW{?%}(]O&%M{@MQ@ heterocycloalkylalkyl is optionally substituted by 1, 2 or 3

a

R14; R2is H, Q-6 alkyl, arylalkyl, heteroarylalkyl, cycloalkyl lio galkyl or
heterocycloalkyla elf}gea?:?'u %%n‘ﬁfy%%%tﬁ%gg % _9L %%%%%%I%%@Mt L

5 the synthesis of example 196, steps 1 and 2. LCMS: (M + H)" = 398.3.

Example 253

(3-endo)-N-{(38)-1-Bipheny!-4-ylpiperidin-S—yl}-3-hydroxy~8—azai)icycla[3.2.1]octane-&

10 carboxamide
The title compound was prepared using a procedure that was analogous to that described for

the synthesis of example 196, steps 1 and 2, LCMS: (M + HY* = 406.3,

Example 254

SRS

N

<k_<x
=
O

13
(3-endo)-N—((3S)nl—{4-{(Cyclcpropy]acetyl)amino]pheuyi}piperidin—3-yl)—3-i1ydroxy~8-
azabicyclo[3.2.1]octane-8-carboxamide

To a mixture of (3-endo)-N-[(3S)-1-(4-aminophenyl)piperidin-3-yI]-3-hydroxy-8-
azabicyclof3.2.1]octane-8-carboxamide (30.0 mg, 0.0000871 mol, prepared as example 243) and
140



R3is H, C1_6 alkyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, each optionally substituted by 1, 2 or
3 W'-X'-Y'-Z; or R2 is NR2aR2b; R 3a and R 3b are each, independently, H, CI6 alkyl, aryl, cycloalkyl,
heteroaryl, heterocycloalkyl, each optionally substituted by 1, 2 or 3 -W'-X'-Y'-Z; or Rea and R 3b
together with the N atom to which they are attached form a 4-14 membered heterocycloalkyl group
which is optionaffy &ifftitted by 1, 2 or 3 -W-X-Y'-Z; R4, R5, R6, R7, RSPCF?@SI%(TG’%/%HH’RH are each,
independently, H, OC(O)Ra’, OC(O)ORb, C(O)ORb, OC(O)NRRd, NRRd, NR'C(O)Ra’,

N Rc"C(O)QRbprS&Qﬁ)E%amSe(@;) NRR ehgS{O)RIR mS) 6) ANRIRs th Bikimardiel P kgl G O hardalkyl, C2_1o

alkenyl, C a@HéXnﬁ(in%é‘iaz%qu?ﬁ;‘:@ém{@ﬁﬁ&@ﬁWﬂnJ}ﬁ&@iﬂ%@ﬁﬂféﬂafﬂ{M{ﬁJmpﬁa&te@wyﬁéky|
cycloalkyla | or heterocl%giloa yla ?¥ g ein sajd, ( & 10 alk iﬁéﬂc meaéé)gé?ylhugz o@lkenyl, C2lo
alkynyl, anft; E%bgfﬁﬂ)l rSERAE Heterbeycfbamy! arialkyl, heteroary ycfoalkylalkyl or
heterocycloalkytadiedis! epditheatiyctiontrsiituenapytirres %Srfefﬂf& ﬂéﬁhv@fﬂéhﬂiﬁ BiffePitF the carbon
and nltgog%@&gm toiwhick theywate atiacked:fasaomRrI- P emger de: Idm«bpydmlldy@m%up which is
optionally %}P by 1, 2 or 3R14; 145 MCSLLP or R1 and R 3 together with the carbon atoms to
which they are ttached and the intervening -NR2CO- moiety form a 4-14 membered heterocycloalkyl
group which is optionally substituted by 1, 2 or 3 R14; or R2 and R 3 together with the carbon and
nitrogen at@mas:itediich they are attached form a 3-14 membered heterocycloalkyl group which is
optionally substituted by 1, 2 or 3 R14; or R4 andl R5 together with the carbon atom to which they are
attached form a 3-14 membered cycloal -T‘f\é‘tﬁrgaﬁ?lkyl group which is optionally substituted by
carlabn

1, 2 or 3 R14; or R6 and R7 together with h omgq which they are attached form a 3-14
membered cycloalkyl or heterocycloalkyl group which is optionally substituted by 1, 2 or 3 R14; or R8
and R9 together with the carbon atom to they are attached form a 3-14 membered cycloalky! or

heterocycloalkyl group which is optionally tituted by 1, 2 or 3 R14; or R10 and R11 together with
the carbon atom to which they are attachediforrg a 3-14 membered cycloalkyl or heterocycloalkyl
group which is optionally substituted by 152 of"'3 R14; or R4 and R6 together with the carbon atom to
which they are attached form a 3-7 membered fused cycloalkyl group or 3-7 membered fused

heterqgyclqalkyl §rouR SYIGINS (RPHARANN S RUILERCILN neh A pRp B ti-3-y1)-8-

azabicyelo[3.2.1]octane-8-carboxamide

To a mixture of (3-endo)-N-[(38)-1-(4-aminophenylpiperidin-3-y1}-3-hydroxy-8-

azabicyclo]3.2.1]octane-8-carboxamide (30.0 mg, 0.0000871 mol, prepared as example 243) and 4~

dimethylaminopyridine (15.96 mg, 0.0001306 mol) in tetrahydrofuran (0.80 mL, 0.009% mol) was

15 added 4-bromobutanoyl chloride, (5.0126 mL, 0.000109 mol). After stirring the reaction mixture af 1t

for 1h, 1.0 M of potassium tert-butoxide in tetrahydrofuran (0.348 mL) was added and stirring was

continued at rt for 2 h. The volatiles were removed in-vacuo and the residue was neutralized with

diluted TFA and purified on RP-HPLC to give the product. LCMS (M+H)" 427.3.

20 Exampie 256

(3—ende)—3-ﬂydmxy-N»{(3S)-1-{5—(triﬂuoromethyl)pyridin-Z-yl}piperidin-3~yl}—8-
azabicyclo[3.2.1]octane-8-carboxamide
A mixture  of (3-endo)-3—hydmxy~N—{(3S)—piperidh1~3«yi]—S—azabicyolo{3.2.E]octane-%-
25  carboxamide hydrochloride (15.3 mg, 0.0000528 mol; prepared as example 163, steps 1-3), N.&-
diisopropylethylamine (35 uL, 0.00032 mol), and 2-chloro-5-{trifluoromethyDpyridine (15.0 mg,

141



or R6 and R9 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 1, 2
or 3 R14; R14 is halo, C1-4 alkyl, ClI-4 haloalkyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, CN,
NO2, ORa', SR a', C(O)Rb, C(O)NRCRd, C(O)ORa’', OC(O)Rb, OC(O)NRRd, NRRd, NRC(O)Rd,
NRc"C(O)ORé“{%%%§& S¥(O)NRCRd, S(0)2Rb, or S(0)2NRRd; W, W' ahfi WEAF&BAEH,
independently, absent, C1-6 alkylenyl, C{ alkenylenyl, C{ alkynylenyl, 0, S, NRe, CO, COO, CONRe,
SO, SO2, SOMNRwMNEQCONRS whelidinsaitl T 16, Gilkyikmyl) @26 mdkatrd ey mERealkymylenyl are

each optionallssypstitiiiadinds dQus bede, OH, C14 alkoxy, C14 haloalkoxy, amino, C14 alkylamino
or C28 dialkylamino; X, X' and X" are each, independently, absent, C1_6 alkylenyl, C26 alkenylenyl,

C{ alkynylenyl, aryl, cycloalkyl, heteroaryl or heterocycloalkyl, wherein said C16 alkylenyl, C2-6
alkenylenylEgfraileA%flenyl, cycloalkyl, heteroaryl or heterocycloalkyl is optionally substituted by one
or more halo, CN, NO2, OH, C1-4 alkoxy, C1-4 Haloglkox , amino, C1-4 alkylamino or C2-$
dialkylamino; Y, Y'and Y" are each, indepén “ntl?ﬂfa C1_6 alkylenyl, C26 alkenylenyl, C{
alkynylenyl, O, S, NRe, CO, COO, CONR , SO2 /SONR, or NROCONRT, wherein said C16
alkylenyl, C26 alkenylenyl, C26 alkynylenyl are each optionally substituted by 1, 2 or 3 halo, OH, C14
alkoxy, C14 haloalkoxy, amino, C14 alkyléigéor C28 dialkylamino; Z, Z' and Z" are each,
indepergdently, H, halo, CN, NO2, OH, CI- ¥y, Ci 4 haloalkoxy, amino, CI-4 alkylamino or C2 -g

dialkylaming, C1-6 al { alkenyl, C2:6 alkynyl, arvl,cyclo | R, hetgroag/l or
heterocyclo 3@?%0\?/&3%%%{5@%‘1%&%&% %g]ygléwa‘e{%y : %Egﬁi%%/#a%)?%&géga k?/l, ﬁ;‘rtiéaéteroaryl or
heterocyclogi@a¥artiftionally substituted by 1, 2 or 3 halo, C-6 alkyl, C2-6 alkenyl, C2-6 alkynyl, Ci-4
haloalkyl, aryl, cyahatiid chepetodnyks heterot ysiaadkybeGNe NE2y0 Rasio SR to, e ByRIPG(INR R,

C(O)ORa, QCNRRE NRZ§ ARGy AIRC(O)ORa S(O)Rb, S(O)NRCRd, S(0)2Rb,
or S(O]) Nl%\?é;gv%%grsein two -W-X-Y-Z attached to the same atom optionally form a 3-14 membered
cycloalkyl or 3-14 membered heterocycloalkyl group 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
3-14 membegaaheterocycloalkyl group optionally substituted by 1, 2 or 3 - W"-X"-Y"-Z';

Enzymatic assay of 118HSD1
All in vitro assays were performed with clarified lysates as the source of 11BHSD1 activity.

15  HEK-293 transient transfectants expressing an epitope-tagged version of full-length human 11pHSD1
were harvested by centrifugation. Roughly 2 x 107 cells were resuspended in 40 mL of lysis buffer
(25 mM Tris-HCI, pH 7.5, 0.IM NaCl, 1 mM MgCl, and 250mM sucrose) and lysed in a
microfluidizer. Lysates were clarified by centrifugation and the supernatants were aliquoted and
frozen.

20 Inhibition of 11BHSD1 by test compounds was assessed in vifro by a Scintillation Proximity
Assay (SPA). Dry test compounds were dissolved at 5 mM in DMSO. These were diluted in DMSO
to suitable concentrations for the SPA assay. 0.8 ul of 2-fold serial dilutions of compounds were
dotted on 384 well plates in DMSO such that 3 logs of compound concentration were covered. 20 uL
of clarified lysate was added to each well. Reactions were initiated by addition of 20 L of subsirate-

25  cofactor mix in assay buffer (25mM Tris-HCl, pH 7.5, 0.IM NaCl, 1 mM MgCh) to final
concentrations of 400 pM NADPH, 25 nM *H-cortisone and 0.007% Triton X-100. Plates were
incubated at 37 °C for one hour. Reactions were quenched by addition of 40 uL of anti-mouse coated
SPA beads that had been pre-incubated with 10 uM carbenoxolone and a cortisol-specific monoclonal
antibody. Quenched plates were incubated for a minimum of 30 minutes at RT prior to reading on a

30  Topcount scintillation counter. Controls with no lysate, inhibited lysate, and with no mAb were run
routinely. Roughly 30% of input cortisone is reduced by 11BHSD1 in the unizhibited reaction under

these conditions.
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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; Ra and Ra'are each, independently, H, C1_6 alkyl, C-6 haloalkyl, C2-6 alkenyl, C2-6 alkynyl,
aryl, cycloalkyl, heteroaryl or heterocycloalkyl, wherein said C1-6 alkyl, C1-6 haloalkyl, C{ alkenyl,
C2-6 alkynyl, cloalkﬁl heteroaryl or heterocycloalkyl; heterocycloalkyl, heterocg/cloalkylalkyl is
optionally subé’ﬁ%%%%’%‘f?? OH, amino, halo, C16 alkyl, C-6 haloalkyl, aFiTHM# Heteroary!,
heteroarylalkyl, cycloalkyl or heterocycloalkyl; Rb and Re are each, independently, H, Ci_6 alkyl, Ci_6
haloalkyl, C{ alkeny LrzRuadkwayisanpl ICycleatkiehs hmemanylzmﬂmmcwmaltwﬂfar@dsaw@re
heteroarylal ﬁi %gloz{d eyIaIkyI or heterocycloalkylalkyl, wherein said C1-6 alkyl, C1-6 haloalkyl, C2-6
alkenyl, C{ alkyny ary cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl or heterocycloalkylalkyl is optionally substituted with H, OH, amino, halo, C1-6 alkyl,
C1-6 haloaligglngieiShaloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl cycloalkyl or heterocycloalkyl;
R and Rd %‘5@1&%9@1 Agk%pgrggg@jlyﬂwltpl 10 alkyl, Ci_6 haloalkyl, C{ alkenyl, C2-6 alkynyl, aryl,

heteroaryl, cycloalkyl heterf)ﬁxclo ,li %ya%f%é@@#oar Iallixé acgg}g%&y@”%hg{ volunteers

heterocycloalkyla? }Wﬁlerel sal aoa 6 alkenyl, C2 6a|k%/n l, aryl,
heteroaryl, hayﬁmﬂIdthhnetemdys@tJahkyC@éiﬁyrﬁmyﬂlaﬁét’éf&iﬁﬂ/la‘fléf/iw?ﬂ/(’f}ozé.’@(%w Giboo-
heterocycloglkylaliyl is mammssmwmew@ma%mm wihle) iwbredioyiirGunatoalkyl,
Cil6haloal k ryl, heteroar elar I LR.and Rd
%ﬁ%ﬁ% n%} ISR s &mgaégx DEIErQRNEIQAkY b QLR

together w ymgre attached form a 4 7- ere hde erocycloalkyl
groupt®R' aproriRercsrel aareys iFRISHRIFERRS, W@Pﬁo@ﬁ@ﬁ“ﬁ‘?{e‘% ﬂ&‘fgﬁfﬁ%/fnr(f%] L e

alkynyl, arydufeatstoarybreyatoatkyl, (txetarsmydba:lkybrlamaﬂmomteFbma!@bwy@q’mﬁ&ﬂaﬂ&yl or
heterocycl%@mmgﬂiﬂwsw g@g%rgl i0 aIkyI C1 6 haloalkyl, C2-6 alkenyl, C{ alkynyl, aryl,

heteroaryl, cycloalkyl, heterocycloalkyl, roar Ia cloal lalkyl.or 147 MGSLLP
heterocycloalkyla%?f %’@B‘ﬂﬂ‘ﬂ%\ Vé‘fﬁ)%’h%‘gé %ﬁ gmll;‘yé Io 8@/ § Sassa% haloalkyl,

C1_6haloakopkidgmyl mtigkalkyl, heteroaryl, heteroarylalkyl, cycloalkyl or heterocycloalkyl or Re and Rd
togethgr with the N atom to which they are attached form a 4-, 5-, 6- or 7-membered heterocycloalkyl
group; Re and Rfa each, mdependently, H, C1_10 alkyl, Cl 6 haloalkyl, C2-6 alkenyl, C2-6
alkynyl, ary xnmt%roaryl cycloalkyl, heterocycloalkyl arylalkyl, heteroarylalkyl, cycloalkylalkyl

Cellular assay to evaluate antagonism
Assays for MR antagonism were performed essentially as described (Jausons-Loffreda et al. J
Biolumin and Chemilumin, 1994, 9: 217-221). Briefly, HEK293/MSR cells (Invitrogen Corp.) were
20  co-transfected with three plasmids: 1) one designed to express a fusion protein of the GAL4 DNA
binding domain and the mineralocorticoid receptor ligand binding domain, 2) one containing the
GAL4 upstream activation sequence positioned upstream of a firefly luciferase reporter gene (pFR-
LUC, Stratagene, Inc.), and 3) one containing the Renilla luciferase reporter gene cloned downstream
of a thymidine kinase promoter (Promegaj. Transfections were performed using the FuGENEG
25  reagent (Roche). Transfected cells were ready for use in subsequent assays 24 hours post-
transfection,
In order to evaluate a compound’s ability to antagonize the MR, test compounds were diluted
in cell culture medium (E-MEM, 10% charcoal-siripped FBS, 2 mM L-glutamine) supplemented with
1 nM aldosterone and applied to the transfected cells for 16-18 hours. After the incubation of the cells
30 with the test compound and aldosterone, the activity of firefly luciferase (indicative of MR agonism
by aldosterone) and Renilla luciferase (normalization control) were determined using the Dual-Glo
Luciferae Assay System (Promega). Antagonism of the mineralocorticoid receptor was determined
by monitoring the ability of a test compound to attenuate the aldosterone-induced firefly tuciferase
activity.

35 Compounds having an ICsp of 200 uM or less were considered active.
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or heterocycloalkylalkyl, wherein said Ci_iO alkyl, C1-6 haloalkyl, C2-6 alkenyl, C2-6 alkynyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substituted with H, OH, amino, halo, C1-6 alkyl, C1-6 haloalkyl,
Ci_6haloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl or heterocycloalkyl; or Re and Rf
together with tWé)I‘%I”%)/H’\% which they are attached form a 4-, 5-, 6- or 7 RA&HBRPSHHHErocycloalkyl
group; and q is 1 or 2; with the provisos: (a) when L is S(O)2 and Ar is 4-methylphenyl, then R3 is
other than piperazigidayhadiichtisdosib stietechhy arditiofblonttendesisisOy2:andil is @ptkwdh Ar is other

than ary| opignally URSITHiGH Rk iR bRk Blde: SidE bRl GLOMN @RS impheny
substituted %y OH, then R3 is other than_heteroaryl Su‘i%‘ stitute

- _Y -
substltutedvﬂﬁﬁ’? %E%p"\("fiheef’ﬁae{ﬂ?%’i‘g ot fRER B SRS \‘z’\ﬂ}\len R 2P ttmf’edmtr)}é/ one
-C(O)-(C1-gublicyt)oos, ot in@(QS @ brplaikipl,; lamdomfmﬁfér?@ﬁisbabg@ﬁfc‘th’élﬁﬁﬁﬁﬁ?‘i(lnd is according to
formula lla: Ar-N NH R3 ---~O lla Ar is phenyl, pyridyl, pyrimidinyl, thiazolyl, each optionally
substituted with 1 or 2 - W-X-Y-Z; and R3 is cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, adamantyl, bicyclo [3.2. 1 ] octanyl, norbomyl, 1,2,3,4-tetrahydronaphthyl,
azepan-7-on-yl, 8-aza-bicyclo[3.2.1]octanyl, indolyl, quinolinyl, indol-3-ylmethyl, or phenyl, each
optionally substituted by 1 or 2 W'-X'-Y'-Z' 2. The compound of claim 1, or a pharmaceutically
acceptable salt thereof, wherein L is S(O)2. 148 MCSLLP 3. The compound of claim 1, or a
pharmaceutically acceptable salt thereof, wherein L is absent. 4. The compound of claim 1, or a
pharmaceutically acceptable salt thereof, wherein L is C(O)NRL. 5. The compound of claim 1, or a
pharmaceutically acceptable salt thereof, wherein the compound is a compound having Formula lla:
Ar-N
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NH R3 ---~O lla. 6. The compound of claim 5, or a pharmaceutically acceptable salt thereof, wherein
Ar is phenyl, pyridyl, pyrimidinyl, thiazolyl, each optionally substituted with 1 or 2 halo, nitro, cyano,
amino, C14 alkyl, C14 alkoxy, C14 haloalkyl, C1 haloalkoxy, dialkylaminocarbonyl,  picsiip
dialkylaminocarbonylalkyloxy, cycloalkylcarbonylamino, cycloalkylcarbonyl(alkyl)amino,
alkoxycarbonylamino, alkoxycarbonyl, alkylsulfonyl, alkylsulfonylamino, cycloalkylalkylcarbonylamino,
aryl, hetefrd#4, heterocycloalkyl, arylalkyloxy, cycloalkyloxy, heterocycloalkyloxy, acylamino,
acyl(alkyl)amino, 1,2,3,6-tetrahydropyridinyl substituted by alkoxycarbonyl, 2-oxopiperidinyl, or
2-oxopyriolidiny eivereiml sbldranyh keteroaryl, heterocycloalkyl, and heterocycloalkyloxy, are each
optionally substituted by one or more halo, cyano, Cigsajkoxy, acyl, acylamino, alkylsulfonyl,
cycloalkylaminocarbonyl, alkoxycarbonyl, or amin ."Y. The compound of claim 5, or a
pharmaceutically acceptable salt thereof, whererin R pyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl, adamantyl, bicyclofy.Zi-]F W;} l, 1,2,3,4-tetrahydronaphthyl,
azepan-7-on-yl, 8-aza-bicyclo[3.2.1]octanyl, or phen gbt'oar/‘ually substituted by 1 or 2 halo, OH,
Ci-4 alkyl, Ci-4 alkoxy, hydroxylalkyl, aryl, arylox{}’g1 terdary|,geeteroarylalkyl, or alkylcarbonyloxy;
wherein said aryl, heteroaryl, heteroarylalkyl is optionally 'suljstituted by 1 or 2 C1 alkyl or
heterocycloalkyl optionally substituted by alkoxycarbonyl. §.ﬂ§b{e compound of claim 1, or a
pharmaceutically acceptable salt thereof, wherein the co'ﬁmoun&ais a compound having Formula Va:
149 MCSLLP Ar-NH -N O NH R3 --~O V a. 9. A corffpound of claim 1 having Formula I: s R8 R7 R6

OR or pharmaceutically acceptable salt thereof, wherein:

L is absent, S(O),, or C(O)NRI‘;

Ar is aryl or heteroaryl, each optionally substituted by 1, 2, 3, 4 or 5 -W-X-Y-Z;

R“is Hor Cealkyl;

R' is H, C(O)OR", S(O)R*, S(O)NRR?, S(O),R*, S(0),NRR?, C,.io alkyl, Ci.io
haloalkyl, C, ;¢ alkenyl, C, ;¢ alkynyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalkyl, wherein said C;_j alkyl, C;.;o haloalkyl,
C,10 alkenyl, C,,0 alkynyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalkyl is optionally substituted by 1, 2 or 3 R';

R* is H, Cig alkyl, arylalkyl, heteroarylalkyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl or heterocycloalkylalkyl, each optionally substituted by 1, 2 or 3 R';

R’ is H, Ci alkyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, each optionally
substituted by 1, 2 or 3 -W'-X"-Y'-Z';

or R? is NR¥R?;

R*™ and R are each, independently, H, C,¢ alkyl, aryl, cycloalkyl, heteroaryl,
heterocycloalkyl, each optionally substituted by 1, 2 or 3 -W'-X"-Y'-Z';

or R*and R together with the N atom to which they are attached form a 4-14 membered
heterocycloalkyl group which is optionally substituted by 1, 2 or 3 -W'-X'-Y'-Z;

R*, R’, R% R’, R®, R’, R" and R are each, independently, H, OC(O)R*, OC(O)OR",
C(O)OR", OC(O)NRRY, NR°R", NR°C(O)R", NR°C(O)OR", S(O)R", S(O)NRR?, S(O),R",
S(0),NR°RY, SR", C,.j alkyl, C.jo haloalkyl, Cyo alkenyl, C,. alkynyl, aryl, cycloalkyl,
heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalkyl,
wherein said C; o alkyl, C;.jo haloalkyl, C,.1g alkenyl, C, i alkynyl, aryl, cycloalkyl, heteroaryl,
heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalkyl is optionally
substituted by 1, 2 or 3 R";

or R' and R together with the carbon and nitrogen atoms to which they are attached form

a 3-14 membered heterocycloalkyl group which is optionally substituted by 1, 2 or 3 R";
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RS Ar-S11\-NaOR4 R10 2 Rtt Ri NR R3--~O | or pharmaceutically acceptable salt thereof,
wherein: Ar is aryl or heteroaryl, each optionally substituted by 1, 2, 3, 4 or 5 W-X-Y-Z; R1is H,
C(O)ORb, S(O)Ra, S(O)NRRd, S(0)2Ra, S(0)2NRCRd, Ci-io alkyl, C1_10 haloalkyl, iaalkenyl,
C2_1o alkynyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, wherein said C1_10 alkyl, C1_10 haloalkyl, Clio alkenyl, Clio alkynyl, aryl,
cycloalkyl, heteroaryl, RetRrat{fcibalyt sty Mitky thenetraARElkyP cyfifbalk§iatky| dipched and the
heterocycloalkylaikytisngptieiatly silkestituiecby11, i2e0b3dR hdieRisokdk (T groayibhakydatiophily
heteroarylalkyl, gycloalkyl qyglglailiyxlqlkyl, heterocycloalkyl or heterocycloalkylalkyl, each optionally
substituted by 1, 2 or 3 RI4; R 3is H, C1_6 alkyl, aryl, cycloalkyl, heteroaryl or heterocgcloalkyl, each

optionally substituted BYRL 2894} doggihr WillAhecarhes apdeitEpgenasorpsdo wiich iR adpehed fm
independently, ki3 QO ©)RaIOGHONORBKy HOYORIENBOIG)NRRUNREUHNRXACIRE!,

NRc"C(O)ORD, S(O)Rg, RIQINRCEE=fWZR @ SADLNRRG R& Ghiylaalcfel o haloalkyl, C2_1o
alkenyl, C2-10 alkynyl, aryll1 E%cloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, hetergarylalky!,

OCY! y

cycloalkylalkyl SPHRTEFSSElQA RIRS sl Sxparc g e o hatiase Pyd o8 aiRenyl, C2-1o
alkynyl, aryl, cycloalkykrhétersaRyl fohateroviicibalkyibarylalikyl hickaheylatkyliapeibéikylalRyl Or
hegerqcycloalky@ém&@@ur@m}yoﬁh&&ﬁwzﬁﬁé@ gmapagﬁlclﬁ:&%pgsl;&ly@ﬁ;]%tﬁizemﬁth@ﬁw?imhe c?lrbﬁr]
an nltrogen atoms to wnign t pare attac orm.a o- me re eteraoc r wnicn Is
optionally substituted 5)35 ) ngre% ﬁ%ﬁ?}lﬁg 'I&é@ﬂ_aﬁ)ogral&??a{% n]ﬂ% ttg%ye her' %vﬁ%e agé’%%%b%%aatoms to

which they are ateatised axsépaielintbeirserrgoiRacen Wiy doimalusastinahbeted BétBrocycloalkyl
group which is optionally RéUbstiRited dayhdr, Ri@r BeR1booLBA and RS tegelleafmdibdhetarbor and
nitrogen atoms J%r?evmv eil(r:e EgcelXaﬂ!}% g‘rt B%‘Ee@&%%ﬁﬂyl group which is optionally substituted by 1, 2 or 3 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 1, 2 or 3 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 1, 2 or 3 R

R" is halo, C,4 alkyl, C;4 haloalkyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, CN,
NO,, OR", SR*, C(O)R", C(O)NRR?, C(0)OR", OC(O)R", OC(O)NRR", NR°R?, NR°C(O)R,
NR°C(O)OR?, S(O)R", S(O)NR°R?, S(O),R", or S(O),NR°R";

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

X, X' and X" are each, independently, absent, C,¢ alkylenyl, C,4 alkenylenyl, C,¢
alkynylenyl, aryl, cycloalkyl, heteroaryl or heterocycloalkyl, wherein said C,¢ alkylenyl, Cy¢
alkenylenyl, C,¢ alkynylenyl, cycloalkyl, heteroaryl or heterocycloalkyl is optionally substituted
by one or more halo, CN, NO,, OH, C, 4 alkoxy, C;4haloalkoxy, amino, C;4 alkylamino or C,
dialkylamino;

Y, Y' and Y" are each, independently, absent, C,¢ alkylenyl, C,4 alkenylenyl, C,¢
alkynylenyl, O, S, NR®, CO, COO, CONR®, SO, SO,, SONR®, or NR°CONR', wherein said C,.4
alkylenyl, C,¢alkenylenyl, C,¢alkynylenyl are each optionally substituted by 1, 2 or 3 halo, OH,
C,.4 alkoxy, C;4haloalkoxy, amino, C,_4 alkylamino or C,g dialkylamino;

Z,7' and Z" are each, independently, H, halo, CN, NO,, OH, C,_4alkoxy, C,4haloalkoxy,
amino, C;4 alkylamino or C,gdialkylamino, C; ¢ alkyl, C,¢alkenyl, C, ¢ alkynyl, aryl, cycloalkyl,
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a 3-14 membered heterocycloalkyl group which is optionally substituted by 1, 2 or 3 R14; or R4 and
R5 together with the carbon atom to which they are attached form a 3-14 membered cycloalkyl or
3-14 membered heterocycloalkyl group which is optionally substituted by 1,2 or3R14; gfRf and R7
together with the carbon atom to which they are attached form a 3-14 membered cycloalkyl or 3-14
membered heterocycloalkyl group which is optionally substituted by 1,2 or3R14; or R8 and R9
together with thB<tAPBIh AR IS YAIRTER shdiFshe saittde etk Tdr-attiendl. fretberd deexfcrodnalkdr 3-14
membered heteleeyglgabeHagriou mhikghiisoppiianaliytstifsiituted byr 3,Ranr3R 1 41ker, R10amacyR11

N IRpv AR ARChad T A& MAmbeetheyclopluer 3-14

together with th%zc_:ﬁa}gﬁ(%grﬁtem B?nlé%ﬂig
membered heter@%o s optionally substituted by ‘1,2 or3R14: or R4 and R6

alkyl groyp whic oA X L {
together with ths QAo SOV b wHCH R ey KO Mia ORI a 305 RV IR LRy
group or 3-7 mesthR e SRIIS DR otoalkyIGRARp which is optionally substituted by 1, 2 or 3 R14;

or R6 and R9 togetherwjth thg.carfor stom Q. hieghHhey.ar %@Eﬁ%ﬁﬂaﬂﬂf@%ﬁl%‘%-m%ﬂﬁ&q fused
cycloalkyl group or 3-7 membered fused heterocycloalkyl group which is (éﬁ)tlonally substituted by 1, 2

or 3 R14; R14 i§¥AI8E 120 Hik M Hals i KR bR et SRR iestero Y closikylCN,
NO2, ORa', SR ¥'-E[@)Rl, C(O)NRCRd, C(O)ORa', OC(O)Rb, OC(O)NRRd, NRRd, NRC(O)Rd,
independently, 2bserr 16 Alolort. C2-b Skemmlopyl. b Slylengl. S, 6. 0. 00
independently, abse - ylen -6 alke nyl, C2-6 a enyl,. . NRe, : :
Conire. S0, 505 BBNR o N AR e S 51 B T R et oo
alkynylenyl are ®4ch opttbnally substituted by 1, 2 or 3 halo, OH, C1-4 alkoxy, Ci 4 haloalkoxy, amino,
C1-4 alkylamino or C2@udialkymino7Xs stha@nmshxiiare each, independently, absent, C1-6 alkylenyl,
C2-6 alkenylenyl, C2-6 alk Ipy{?gp)\(l_,ﬁa_rinl cycloalkyl, heteroaryl or heterocycloalkyl, wherein said C1-6
%enyi cycloalkyl, heteroaryl or heterocycloalkyl is optionally

alkylenyl, C2-6 aIkenyYVeny, C2-6 alkynyle
substituted by one or HiFERalY,-ENY NOZ B, 2t B alkoxy, CI-4 haloalkoxy, amino, C1-4 alkylamino

or C2-, dialkylamino; W YaiRl Yt aseheadkpcindepe hdentlyikabsenhaGinGlatkyl elyhy CC,6 ﬂlk&eyiyl_enyl,
C2-6 alkynylenyly 0, S NRR: FRGA%M GAMRSSRSARSONR: @ NGREONRfWigjeip said C1-6

151
alkenyl, C,¢ alkynyl, aryl, cycloalkyl, heteroaryl or heterocycloalkyl; heterocycloalkyl,

heterocycloalkylalkyl is optionally substituted with H, OH, amino, halo, C,_¢alkyl, C;_¢haloalkyl,
aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl or heterocycloalkyl;

R® and R" are each, independently, H, Ci¢ alkyl, Ci¢ haloalkyl, C»¢ alkenyl, C,
alkynyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl
or heterocycloalkylalkyl, wherein said C,4 alkyl, C;¢ haloalkyl, C,¢ alkenyl, C,¢ alkynyl, aryl,
cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substituted with H, OH, amino, halo, C;alkyl, C,_¢haloalkyl,
C,.¢haloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl or heterocycloalkyl;

R® and RY are each, independently, H, C, ¢ alkyl, C,¢ haloalkyl, C,¢ alkenyl, C,¢
alkynyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl
or heterocycloalkylalkyl, wherein said C;.;o 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,_¢haloalkyl,
C,.¢haloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl or heterocycloalkyl;

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

R® and RY are each, independently, H, C; o alkyl, C ¢ haloalkyl, C,¢ alkenyl, C,¢
alkynyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl
or heterocycloalkylalkyl, wherein said C;.;o alkyl, C,¢ haloalkyl, C,. alkenyl, C, alkynyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or

147



MCSLLP alkylenyl, C2-6 alkenylenyl, C2-6 alkynylenyl are each optionally substituted by 1, 2 or 3
halo, OH, C14 alkoxy, C14 haloalkoxy, amino, C14 alkylamino or C28 dialkylamino; Z, Z' and Z" are
each, independently, H, halo, CN, NO2, OH, Ci-4 alkoxy, Ci4 haloalkoxy, amino, Ci-4 gjkggrgino or
C2 -g dialkylamino, C1-6 alkyl, C2-6 alkenyl, C2-6 alkynyl, aryl, cycloalkyl, heteroaryl or
heterocycloalkyl, wherein said C16 alkyl, C2-6 alkenyl, C2-6 alkynyl, aryl, cycloalkyl, heteroaryl or

heterocycloalkyh?ée@ﬁtfﬁﬁaéw?ébﬂgﬂﬁww%v fubptigre! b He Qb aimye. bgostandii, Cadabaidnyl, Ci-4
haloalkyl, aryl, ayclaatkykyheigraanylkfctekocyel OadicydaCk NI QRyaoSReoc e (€)R1; C(O)NRRA,
C(O)ORa, OC(O)RD, QLAONRRRY,NR RYNRNURANRANIRR 2ENBE T QUNRCR,,

S(0)2Rb, or S(0)2NRRd; wherein two -W-X-Y-Z attached to the same atom optionally form a 3-14
membered cyc%&?&}?’ﬁ%@@%‘é&?&iﬁlﬁ?ﬂﬂ%up optionally substituted by 1, 2 or 3 -W"-X"-Y"-Z';
wherein two -W'-X'-Y'-R* atidcReddcethie safrersitony optichallyatlioima, 3- naflomlembaredlkeyﬁloﬁtl@yl or

heterOCyCIOalkyLﬂ% plth%ﬁ@“% QZEI&LI&% %tl:r(\)/\%}@foglgv a%lamylzhetwmfﬁm ]V\l,y%(lo\(gﬂglllﬁk%her than
is other than

H:; wherein -W'-X' where Z" is other than H; Ra and Ra'are each

independently, &, lﬁf%cé‘fkg?ﬂkéil%lhgfﬁgima’éf eetlehyr-c 58 iy aﬁﬁﬂylcgéiﬁgwylh%roaryl or
heterocycloalkyhetgtverdin saib@kglaliyde@dyc®iibibalkyy| Q16 bdeoy @6 athgraylkdulylcyeloalkyl,
heteroaryl or hefierQeyel eausm&m@Wﬁmlmt@e@@mmmﬂmﬁlkyl ruentionally sybstikied with H,

OH, amino, halg, C1-6 L, hetero eroar lal cycloalkyl or
heterocycloalky IF?BMO%@/ are g@ﬁ? In er(f)aé den #X& ﬁinQﬁr eegﬂoya F&(‘IZ -6 alkenyl,
C2-6 alkynyl, aryl, cyc‘l’ééﬁ@tldh%té?%ﬁéwl "r‘lﬁtéﬁ*@é‘&@!@@l@lwhﬁhéh@w am@@ﬁ@ramw tyclodikgralkyl or
heterocycloalkylalthbatbe reinrsaidotlybeatkyl afei_6 haloalkyl, C2-6 alkenyl, C2-6 alkynyl, aryl,
cycloalkyl, heteroaryl, hetqrocycloalkyl arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is’optionally substituted with H, OH, amino, halo, C1-6 alkyl, C1-6 haloalkyl,
Ci_6haloalkyl, aryl, ar)if‘éﬂﬁﬂelﬁfé’(‘éﬁé)%tryl heteroarylalkyl, cycloalkyl or heterocycloalkyl; R and Rd are

each, independently, Ha)Ghed Q allsyh)Catiii il satkyb Gk enry|R GR healiiynyipanyin hetenoaiy |,
cycloalkyl, hetegggyg{gﬁl@ém% [kyl, heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalkyl, wherein
said Ci_io alkyl, C1-6 haloalkyl, C2-6 alkenyl, C2-6 alky n;% a;lirga[% heteroaryl, cycloalkyl

?I‘

heterocycloalkyl, arylaﬁ@lwheé’t&r‘éér‘ﬁ%ﬂ ROA. %V&o@ﬂ&‘iﬁlk‘ﬁ %W%%WQWP Et%fipf%ﬁeal);’
substituted with4br OHY afVré, halo, C1-6 alkyl, C1-6 haloalkyl, Ci_6haloalkyl, aryl, arylalkyl,

heteroaryl, heteroaryladg)ylvaip%li@(l@[\lheﬁﬁﬁogy QJ%M substituted by COOH, then R’ is other than
heteroaryl substituted by 2 —-W'-X'-Y'-Z' or ethyl substituted by 2 -W'-X"-Y'-Z'; and
(d) R’ is other than piperidin-3-yl which is N-substituted by one —C(O)-(C,4 alkyl) or one
—C(0)O(C,.4 alkyl); and

(e) when L is absent, the compound is according to formula Ila:
Ar—N
NH

R” 0
Ila
Ar is phenyl, pyridyl, pyrimidinyl, thiazolyl, each optionally substituted with 1 or 2 —
W-X-Y-Z; and R® is cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, adamantyl,
bicyclo[3.2.1]octanyl, norbornyl, 1,2,3,4-tetrahydronaphthyl, azepan-7-on-yl,
8-aza-bicyclo[3.2.1]octanyl, indolyl, quinolinyl, indol-3-ylmethyl, or phenyl, each optionally
substituted by 1 or 2 -W'-X'-Y'-Z'.

2. The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein L is S(O),.
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or R and Rd together with the N atom to which they are attached form a 4-, 5-, 6- or 7-membered
heterocycloalkyl group; R' and Rd' are each, independently, H, C1_10 alkyl, Ci_6 haloalkyl, C2-6
alkenyl, C2-6 alkynyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylgiky|,, p
cycloalkylalkyl 152 MCSLLP or heterocycloalkylalkyl, wherein said Ci_io alkyl, Ci6 haloalkyl, C2-6
alkenyl, C2-6 alkynyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl oFisersrpRyipcl ohfkimlkyiria Ristitranycatibatsamabic it theroHYbaiiRd: ihabsentie alkyl, Ci6
haloalkyl, Ci_6 haloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl or heterocycloalkyl; or
Re and Rid togethecavitivthedkichion. to whiohntkeyiaily attaphbld foftheaedt, vBiréin drisCASRbered
heterocycloalkyl group; Re and Rf are each, independently, H, C1_10 alkyl, Ci6é haloalkyl, C2-6
alkenyl, G2-6 afkripimpsyhdhetemarybraygliaalkduheteracyaton kyl; @edatkyhchateroasylpbyli is
cycloalkylalkyl or he égrggxgvg%ﬁl%kwﬂwherem said Ci_io alkyl, Ci6 haloalkyl, C2-6 alkenyl, C2-6
alkynyl, aryl, hetero ryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substituted with H/OH, amino, halo, Ci6 alkyl, Ci6 haloalkyl, C1_6
haloalkyl, aryl, arylalkyl, heteroaryl, heteroarde1k_yr, ycloalRyl or heterocycloalkyl; or Re and Rf
together with the N atom to which they are attached 4-, 5-, 6- or 7-membered heterocycloalkyl
group; and g is 1 or 2. 10. The compound of claim 9, ora p aceutically acceptable salt thereof,
wherein Ar is aryl optionally substituted by 1, 2, 3,4 or 5 Z. if. The compound of claim 9, or a
pharmaceutically acceptable salt thereof, wherein Ar |s ajwd\\or naphthyl, each optionally substituted
by 1,2, 3,4 o0r5-W-X-Y-Z. 12. The compound of claim , Ora armaceutlcally acceptable salt
thereof, wherein Ar is phenyl or naphthyl, each optiod&lly substituted by 1, 2 or 3 halo; nitro; cyano;
C-4 alkyl; C-4 haloalkyl; C-4 alkoxy; Ci-4haloalkoxy; dialkylamino; dialkylaminocarbonyl; alkylsulfonyl;
cycloalkyoxy; heteraapylodyif akilosyocystaatkytuhietdyracyplobitkydlt pheny| apticnaltysghbstituted by one
or more halo, ¢ YAR1 Gkl 1%94 %erwdéﬁ@ab@%éd@lhw},o% mxrade{hgpa%@%ﬁu,bstltuted by

one or more hao c%ano Cl- 4 alkoxy, or -NHC(Q)- kyl). 13. The compound of claim

9,0ra pharmac‘éb"t %éégﬁﬁbfyé 4512:\‘1 “ﬂ@%gf \kﬂ%‘é%ﬂ)fwi W@f&l@é?{}? @Btlonally substituted by 1,
2, 3, 4 or 5 W-Xd¥ligldinddadgomispleny ofctialiml Sy iomalpharniadedtidalipavteliidblaisalt thereof,

wherein Ar is pyeﬁilgy(lycarbonylamino, alkoxycarbonyl, alkylsulfonyl, alkylsulfonylamino,

cycloalkylalkylcarbonylamino, aryl, heteroaryl, heterocycloalkyl, arylalkyloxy, cycloalkyloxy,
heterocycloalkyloxy, acylamino, acyl(alkyl)amino, 1,2,3,6-tetrahydropyridinyl substituted by
alkoxycarbonyl, 2-oxopiperidinyl, or 2-oxopyrrolidinyl;

wherein said aryl, heteroaryl, heterocycloalkyl, and heterocycloalkyloxy, are each
optionally substituted by one or more halo, cyano, C,4 alkoxy, acyl, acylamino, alkylsulfonyl,

cycloalkylaminocarbonyl, alkoxycarbonyl, or aminocarbonyl.

1. The compound of claim 5, or a pharmaceutically acceptable salt thereof, whererin R’is
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, adamantyl, bicyclo[3.2.1]octanyl,
norbornyl, 1,2,3,4-tetrahydronaphthyl, azepan-7-on-yl, 8-aza-bicyclo[3.2.1]octanyl, or phenyl,
each optionally substituted by 1 or 2 halo, OH, C,_4alkyl, C,4alkoxy, hydroxylalkyl, aryl,
aryloxy, heteroaryl, heteroarylalkyl, or alkylcarbonyloxy;

wherein said aryl, heteroaryl, heteroarylalkyl is optionally substituted by 1 or 2 C;_4alkyl
or heterocycloalkyl optionally substituted by alkoxycarbony]l.

8. The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein the compound is

a compound having Formula Va:
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pyrimidinyl, thienyl, thiazolyl, quinolinyl, 2,1,3-benzoxadiazolyl, isoquinolinyl or isoxazolyl, each
optionally substituted by 1, 2, 3, 4 or 5 W-X-Y-Z. 15. The compound of claim 9, or a pharmaceutically
acceptable salt thereof, wherein Ar is pyridyl, thienyl, or isoxazolyl, each optionally sugtitytgs by 1, 2,
3,4 or5-W-X-Y-Z. 153 MCSLLP 16. The compound of claim 9, or a pharmaceutically acceptable salt
thereof, wherein Ar is pyridyl, quinolinyl, 2,1,3-benzoxadiazolyl,isoquinolinyl,thienylorisoxazolyl, each
optionally substituted by 1, 2 or 3 halo, C14 aﬁfyﬂT)N ~I7\T'he compound of any one of claims 9
to 16, or a pharmaceutically acceptable salt thereof, ' is)L. 18. The compound of any one of
claims 9 to 17, or a pharmaceutically acceptable s rein R3is H, C1_6 alkyl, aryl,
cycloalkyl, or heteroaryl, each optionally substituted by 1, 2 or 3 \W'-X'-Y'-Z'. 19. The compound of
any one of claims 9 to 17, or a pharmaceutically acceptable salt t f'éof, wherein R3 is aryl, cycloalkyl,
heteroaryl or heterocycloalkyl, each optionally substituted by 1, 2 g¢ 3 - W'-X'-Y'-Z". 20. The compound
of any one of claims 9 to 17, or a pharmaceutically acceptableR&lt th&Peof, wherein R3 is Ci-4 alkyl,
aryl, cycloalkyl, heteroaryl or heterocycloalkyl, each optiogglly substituted by 1, 2 or 3 halo, C1-4 alkyl,
C14 haloalkyl, C-4 alkoxy, phenyl, phenyl substituted by halo, phenyloxy, pyridyl, acyl,
alkoxycagbonyl, EL%%HHOJ?’H ﬁ{;ﬁ'ﬂ'&%ﬂghﬂ ars gfz}/Fulfor?yl optionally substituted by 1 or 2 h_alo or_Ci-4
alkyl. 21. The compounolllo clialm 19, or-a pharmaceutically acceptable salt thereof, wherein R3 is aryl
or cycloalkyl, each optionally substituted by 1, 2 or 3RW'*X'-M8Z' 22. The compound of claim 19, or a
pharmaceutically acceptable salt thereof, where( R35 Ioh%;j:yl, cyclohexyl, cyclopentyl,

cyclopropyl, 1,2,3,4-tetrahydronaphthalenyArnorgaLrNI, or fhantyl, each optionally substituted by 1,
2 or 3 -W'-X'-Y'-Z' 23. The compound of claim 14 or & phaphagéytically acceptable salt thereof,
wherein R3 is phenyl or naphthyl, each optionallysufystityted by 1, 2 or 3 -W'-X"-Y'-Z' 24. The
compound of claim 19, or a pharmaceutically acceptaHIerhINﬁ%reof, wherein R3 is phenyl or
naphthyl, each optionally substituted by 1, 2 or 3 halo, Ci-4 alkyl, Ci-4 haloalkyl, Ci-4 alkoxy, Ci-4
haloalkoxy, C8 alkoxyalkyl, aryl, aryloxy, pyridyl, or azep&3-2-or¢yl. 25. The compound of claim 19, or
a pharmaceutically acceptable salt thereof, wherein R3 is phenyl or naphthyl, each optionally
substituted by 1, 2 or 3 halo, C1-4 alkyl, C-4 alko>1<%/thC14 haloalkyl, aryl

or pharmaceutically acceptable salf thereof, wherein:

Ar is aryl or heteroaryl, each optionally substituted by 1, 2, 3,4 or 5 -W-X-Y-Z;

R'is H, C(O)OR”, S(O)R, S(O)NRR?, S(0),R*, S(0),NRR?, C,_jpalkyl, Cy.;o
haloalkyl, C,.o alkenyl, Cy.19 alkynyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalkyl, wherein said C_jyalkyl, C,.;o haloalkyl,
Cs.j0 alkenyl, C,.j9 alkynyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalkyl is optionally substituted by 1, 2 or 3 R';

R*is H, Cy alkyl, arylalkyl, heteroarylalkyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl or heterocycloalkylalkyl, each optionally substituted by 1, 2 or 3 R

R’is H, Cy alkyl, aryl, cycloalkyl, heteroaryl or heterocycloalkyl, each optionally
substituted by 1, 2 or 3 -W'-X"-Y'-Z';

R*, R’,R® R, R®, R’, R" and R"" are each, independently, H, OC(O)R*, OC(O)OR”,
C(O)OR", OC(O)NRRY, NR°R?, NR°C(O)R", NR°C(0)OR", S(O)R", S(O)NR°R?, S(O),R",
S(0),NRRY, SR, C|_jpalkyl, C;.1ohaloalkyl, C,.ioalkenyl, C,.1o alkynyl, aryl, cycloalkyl,
heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalkyl,
wherein said Cy_jp alkyl, C; ;o haloalkyl, C, 19 alkenyl, C,_1o alkynyl, aryl, cycloalkyl, heteroaryl,
heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalkyl is optionally
substituted by 1, 2 or 3 R";

orR' and R? together with the carbon and nitrogen atoms to which they are attached form

a 3-14 membered heterocycloalkyl group which is optionally substituted by 1, 2 or 3 R";
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or aryloxy. 154 MCSLLP 26. The compound of claim 19, or a pharmaceutically acceptable salt
thereof, wherein R3 is heteroaryl or heterocycloalkyl, each optionally substituted by 1, 2 or 3
-W'-X'-Y'-Z' 27. The compound of claim 19, or a pharmaceutically acceptable salt theregf yhgrein R3
is piperidinyl optionally substituted by 1, 2 or 3 W'-X'-Y'-Z' 28. The compound of claim 19, or a
pharmaceutically acceptable salt thereof, wherein R3 is piperidinyl optionally substituted by 1, 2 or 3
CO-(C1-4 alkyl), C(O)O- é’cmddikgﬂ;e@wl chesuheyppogp- g bihgore @Rt pdittted by 1 or 2 halo
or Ci4 alkyl). 29inkhegampecnd-efctaimhds onaphasmacewicallyoacgeptablesalttheteafiiyvherein R3
is pyridyl OptIOQﬁuytlﬁH&%glit%q)PyﬂMZ or 3 -W'-X'-Y'-Z' 30. The compound of claim 19, or a
pharmaceutically acceptable salf thereof, wherein R3 is pyridyl. 31. The compound of claim 19, or a
pharmaceutically acceﬁ"tgbfélgglttﬂ%é'i}%f" WDriRT PRI I Ao Ech BotarmAt RS
morpholino, S-oxd-thioembrphidiingocH:;Satitioxosthiomdr phpiinog brsthicmediholitaréach optionally

substituted by 1, 2 or 3,; Wz R 'tdpe - wi EQ&QQ}PMMWCQ%&%G'Q{E@&Q i@ 13902
pharmaceutically acceptable salt thereof, wherei R9, R10 and R11 are each H.

33. The compodﬁe&"g‘frg‘?ﬁ/y ooy Qi nesppess B?tfgoﬁﬁ%\?ﬂl}%é{&?@g@%@&85?8‘518@5&5{]%?83%’ wherein
R1lis H. 34. Thed c?bq’np)@und of any one of claims 9 to 33, or a pharmaceutically acceptable salt thereof,

wherein R2is H. 35. %mp@nhggat&mgh&éa@&h@sm@&@%ﬁ@%a%ata@&q&almmﬁeof wherein

the compound is a R orm | Ar- R3--~0 it. 36. The compound
of claim 35, or a pﬁlg?rrﬁr%c u |c y a%%gp %rgaﬂettﬁmc ?f 4 k??egrmJu I}r!n%hp%%puolnal Y Sumumted%
1,20r3 R"

or R® and R together with the carbon atom to which they are attached form a 3-14
membered cycloalkyl or 3-14 membered heterocycloalkyl group which is optionally substituted by
1,20r3R";

or R and R" together with the carbon atom to which they are attached form a 3-14
membered cycloalkyl or 3-14 membered heterocycloalkyl group which is optionally substituted by
1,20r3 RM;

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 1, 2 or 3 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 1, 2 or 3 R
R' is halo, C,4 alkyl, C,4 haloalkyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, CN,
NO,, ORY, SR*, C(O)R", C(O)NR°R’, C(O)OR", OC(O)R", OC(O)NR‘R’, NR°R, NR°C(O)R,
NR°C(O)OR?, S(O)R", S(O)NR°R’, S(O),R", or S(O),NR°R";

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

X, X' and X" are each, independently, absent, C,_¢ alkylenyl, C, ¢ alkenylenyl, C,_
alkynylenyl, aryl, cycloalkyl, heteroaryl or heterocycloalkyl, wherein said Cy.¢ alkylenyl, Cy¢
alkenylenyl, C,¢ alkynylenyl, cycloalkyl, heteroaryl or heterocycloalkyl is optionally substituted
by one or more halo, CN, NO,, OH, C, 4 alkoxy, C,_4haloalkoxy, amino, C, 4 alkylamino or C,_g
dialkylamino;

Y, Y'and Y" are each, independently, absent, C, ¢ alkylenyl, C, ¢ alkenylenyl, C,¢
alkynylenyl, O, S, NR®, CO, COO, CONR, SO, SO,, SONR®, or NR°CONR', wherein said C, ¢
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naphthyl, pyridyl, thienyl, isoxazolyl, quinolinyl, isoquinolinyl, or 2,1,3-benzoxadiazolyl, each 155
MCSLLP optionally substituted with 1 or 2 halo, cyano, nitro, Ci4 alkyl, Ci-4 haloalkyl, Ci-4 alkoxy,
Ci-4 haloalkoxy, aryloxy, heteroaryloxy, acylamino, alkylsulfonyl, or dialkylamino. 37. Thegempound
of any one of claims 35 or 36, or a pharmaceutically acceptable salt thereof, wherein R 3 is H, C16

alkyl, aryl, cycloalkyl, or heteroaryl, each optionally substituted by 1, 2 or 3 W'-X'-Y,-Z". 38. The
compound of clalkyg9ylof 36 Y 5aMafmet e itiany aeeeprapiensdysiieistid Whereh Rd9s@ha alkyl,

cyclopropyl, cyanhutyxgyclopestyh:cyeinhexyl., apsleheptyt adamantybijhenyl, naphthyl, pyridyl,

piperidinyl, morpholino %%9’2“L?.!T%%f?WQ&H}%nénﬁydi%%ﬂ;h&W%hBL}f"E‘J QK%'I}P hﬂkf&%kﬁ?{y
8-aza-bicyclo[3.2.1]octanyl, each optionally substituted @f/%l or2 4 alkoxy

Cishaloalkyl; phER§P: Sive AR R ST R GBRty & %E@ﬁﬁﬁ‘f&%% %Jl‘ywhéféslo%ye‘ial&%lkyl
chlorophenyl; alkgrteamiybonytp@tkopcyedikbioniibron sdiddsuklityyIC3IKehe compioust of Claktvdkdr a

pharmaceutically.g ahlesalthaiggts rel sﬁﬁslﬁlﬁ'ébﬂb y h?B?"a%arX' Ceag ongily, substituted
by1,2,63 40r5 WR%%%Z R1 é]H & ?Wﬁ% EP tgﬁl 2Ra F@)ZI\jRRgI Ci-io alkyl,

S(O)
C1 10 haloalkyf? (rfiki‘bvla&@dgﬂl"é'iﬂl&fé k%{ﬂa%?@/l %‘yf&%fél teﬁ%?t‘/é 1] R ey oAty arylalkyl,
heteroarylalkyl, C{RIBAIRYNGIRSr GEIBLYRASAIRI DD IWRERGINRRIG M Gy NEC(@)ARioalkyl, Clio

alkenyl, C2-10 ajkyjyl,satyNieye!eatisyk heteroanms ﬁmterocycloalkyl arylalkyl, heteroarylalkyl,

cycloalkylalkyl or heterocycloalkyl I tio adn ubstituted b or.3 R14 R2 IS H ar C1-6 alkyl;
Rd is H, C16 alkyl, aryl %{/c%ﬂﬁyl%f%tg(%%y Gl 8%?038?&%8 lé)g% forf%naly surBsﬁﬂfgted by 1, 2

or 3 W'-X-Y'-Z; Rdofis] RaieRPc R fivpantorally stesEnieh bmhépéﬁd%try' M-OC(O)Ra,
OC(O)ORD, C(O)ORW@@{[QWRdeNRma&ﬂRi@@aB@aeuaﬁ'@ﬁ@)mﬁmrﬁé@)aan@(@)&md

S(0)2Ra, S(O)2NR C| o l, Ci | l.C I la,alkynyl, aryl, cycloalkyl,
C cloﬁ( I?<y e?el’o E‘Klf%rbu 0 aﬂ?y llfys ltuﬁglt (% %Ckﬂ% I}

heteroaryl, heterocy TX’ cycloal or heterocycloalkylalkyl, wherein
said Q-10 alkyl, Cl_lo Hﬁ!?f%‘l‘ky %IR@H’?T@EIH :alkynyl, aryl, cycloalkyl, heteroaryl,
heterocycloalkyl, aryIaH«y&r&mtewoarWaRyi otyeloatkytalkyl or heterocycloalkylalkyl is optionally

substituted by 1, 2 or 3 R14,,4QTheeompaund of ﬁ;um 9, or a pharmaceutically acceptable salt

thereof, wherein: Ar is aryl or heteroaryl, each o tlonally substituted by 1, 2, 3, 4 or 5 -W-X-Y-Z; Rlis
H: and R" are each, 1ndependen , H, C¢ alkyl, C; ¢ haloa yl C26 alkenyl C,6 alkynyl,

aryl, cycloalkyl, heteroaryl or heterocycloalkyl, wherein said C,_¢ alkyl, C,¢ haloalkyl, C,_
alkenyl, C,¢ alkynyl, aryl, cycloalkyl, heteroaryl or heterocycloalkyl; heterocycloalkyl,
heterocycloalkylalkyl is optionally substituted with H, OH, amino, halo, Cy_¢ alkyl, C,_ haloalkyl,
aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl or heterocycloalkyl;

R” and R" are each, independently, H, C, alkyl, Cy.¢ haloalkyl, C».¢ alkenyl, Cy.¢
alkynyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl
or heterocycloalkylalkyl, wherein said C,.¢ alkyl, C.¢ haloalkyl, C,¢ alkenyl, C, ¢ alkynyl, aryl,
cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substituted with H, OH, amino, halo, C, alkyl, C,.¢ haloalkyl,
C,.¢haloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl or heterocycloalkyl;

R and R are each, independently, H, C, ;¢ alkyl, C, ¢ haloalkyl, C, ¢ alkenyl, C,¢
alkynyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl
or heterocycloalkylalkyl, wherein said C,.y 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,.¢ 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,_jo alkyl, C,¢ haloalkyl, C, ¢ alkenyl, C,¢
alkynyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl
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R2 is H; Rd is C16 alkyl, aryl, cycloalkyl, heteroaryl or heterocycloalkyl, each optionally substituted by
1,2 or 3W'-X'-Y'-Z; and 156 MCSLLP R, R5, R6, R7, R9, R9, R10 and R11 are each H. 41. A
compound of claim 9, or a pharmaceutically acceptable salt thereof, wherein R3 is othgpagpp
substituted piperidinyl. 42. A compound selected from:
N-(3R)-1-[(3-Chloro-2-methylphenyl)sulfonyl]piperidin-3-ylcyclohexanecarboxamide;
N-(3R)-1-[(2-NitPbpriengyetorns/ipipeirrin 3wy ciahekine talsdRamidalkenyl. Co alkynyl, aryl,
N-[(3R)-1-(2-Napduthwilsuliosiyhpinexidioe3e\inycl ahexayigetsioaxamid s ycloalkylalkyl or

N-(3R)-1-[(3- Ch'}?&%@?ﬁé&lmmwgﬁ%b‘?‘%ﬂﬁiﬂﬁ sﬁdlﬁXt%H)@ﬁﬁ‘ﬁn%?ﬁQ?%@rﬂﬁ%ecl salkyl, C 1 ghaloalkyl,

N-(3R)-1-[(4-propylphenyl)sulfonyl]piperidin-3-ylcyclohexanecarboxamide
N-{(3R)-1-[(4- o M@ﬂ%ﬁ\‘/ kAt isermdne caisaka e rocycloalkyl

N-{(3R)-1-[(3-methoxyphrhyhsRiforyibpiperidie-B-yiayolehekangcas buxarmidem a 4-, 5-, 6- or

N-(3R)-1-[(3-chlarg:4dlHarRrie. [),gﬁgﬁpﬁ%;[@lpendm -3-ylcyclohexanecarboxamide;
1-(4-Chlorophenyl)-N- 3@@%%%n SE?F@%%‘&EE}%FE 3&gc§oré%>§%r}ll'&eﬁ%aér:bo>ﬁgmlyﬁjec
1-Methyl-N-[(3R)-1- | He &f 26 alkenyl, Cy.6
4- H;drgxy I\[I( [(Ezﬂwag(pnédwgmﬁ@fiwglpékwlm@z;ﬁa(;ekﬂhé»@ﬂeﬁakb@mmﬂe},kyl cycloalkylalkyl
ﬁl 'E/l(gtsh)oi(% I}!} [(%'?ﬂéﬁr@?@%@ﬁf%y%é&%@dﬁ ér){(uﬁl@ip@]%ﬂﬁﬁ@[b@m@@l, C,¢ alkynyl, aryl,
pe suoy [ xanecarboxamide;

uQs , X 6 , Ci¢haloa R

N-{(3S)-1-[(2-Br@m fﬁmﬁw B@mlﬁaﬂyﬂc@ipﬁrﬁﬂarﬁ Yeyslshexaneearoxanieeiocycloalkyl;

N-{(3S)-1-[(2-Cyanophe I%QengjnhB 1} exanecarbhoxamide: 4
N-{(38)-1-[(2-Nitropher?§/ ony(i/%perl din-3- y ct%Lexaneca b%%(%m ee orm a4, -, 6-or

N-{(3S)-1-[(2-métﬁ9¥b‘?‘f‘é‘fﬂ}l’f§‘ﬂ PeHERA: 3“9I}cyc|ohexanecarboxam|de N-((3S)-1-{
[2-(trif|uoromethyl)phelqyl;]$t¢lf0nyl}p|per|d|n -3-yl)cyclohexanecarboxamide; N-((3S)-1-{
[2-(Trifluoromethoxy)phenyl]sulfonyl}piperidin-3- yl)cyclohexanecarboxamide;

N-{(3S)-1rd(2-PheResypbapyisufany Upinsrdin. Sl ey claRpX8RERIRIXANNEGEin Ar is aryl

N-{(3S)-1-[(3-Chloro sulfonyl]pi in- exanecarboxamide;
N-{(3S)-1-[(3- Cygnolgaﬂén'}{f%suﬁ%%]glgg’ gln- )q{cyc )exanecarboxamide;

11. The compound of claim 9, or a pharmaceutically acceptable salt thereof, wherein Ar is phenyl or

naphthyl, each optionally substituted by 1, 2, 3,4 or 5 —-W-X-Y-Z.

12. The compound of claim 9, or a pharmaceutically acceptable salt thereof, wherein Ar is phenyl or
naphthyl, each optionally substituted by 1, 2 or 3 halo; nitro; cyano; C; 4 alkyl; C, 4 haloalkyl; C; 4
alkoxy; C,4haloalkoxy; dialkylamino; dialkylaminocarbonyl; alkylsulfonyl; cycloalkyloxys;
heteroaryloxy; aryloxy; cycloalkyl; heterocycloalkyl; phenyl optionally substituted by one or more
halo, cyano, C;_4 alkyl, C_4 alkoxy, or -NHC(O)-(C,;4 alkyl); or pyridyl optionally substituted by
one or more halo, cyano, C; 4 alkyl, C; 4 alkoxy, or -NHC(O)-(C,_4 alkyl).

13. The compound of claim 9, or a pharmaceutically acceptable salt thereof, wherein Ar is heteroaryl

optionally substituted by 1, 2, 3, 4 or 5 —-W-X-Y-Z.

14. The compound of claim 9, or a pharmaceutically acceptable salt thereof, wherein Ar is pyridyl,
pyrimidinyl, thienyl, thiazolyl, quinolinyl, 2,1,3-benzoxadiazolyl, isoquinolinyl or isoxazolyl, each

optionally substituted by 1, 2, 3,4 or 5 —-W-X-Y-Z.

15. The compound of claim 9, or a pharmaceutically acceptable salt thereof, wherein Ar is pyridyl,

thienyl, or isoxazolyl, each optionally substituted by 1, 2, 3,4 or 5 -W-X-Y-Z.
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N-{(3S)-1-[(3-Methylphenyl)sulfonyl]piperidin-3-yl}cyclohexanecarboxamide; N-((3S)-1-{
[3-(Trifluoromethyl)phenyl]sulfonyl}piperidin-3 yl)cyclohexanecarboxamide;
N-{(3S)-1-[(3-Phenoxyphenyl)sulfonyl]piperidin-3-yl}cyclohexanecarboxamide; MCSLLP
N-{(3S)-1-[(4-fluorophenyl)sulfonyl]piperidin-3-yl}cyclohexanecarboxamide;
N-{(3S)-1-[(4-chlorophenyl)sulfonyl]piperidin-3-yl}cyclohexanecarboxamide; o
N-{(3S)-19(4-métssRyimenl <o ppipeismnicswnthcistahliech ibasamibec sy mogiyp
N-((3S)-1-{ [4-(thfluaieynethexepbenyllsulfamdipipariditis:ylor cyclohpkane cafibaxBmiteituted
N-(SS)-1-[(3-Ch{)t}rp-gaggeﬂg%l@ggwwllf&g%u iperidin-3-ylcyclohexanecarboxamide; N-((3S)-1-{
[4-(acety|amino)phényl]sulfohyl}piperidin- -ylgcyclohexanecarboxamide;
N-{(3S)-1-[(4-isapropylphenyl)sulfonyl]piperidin-3-yl}cyclohexanecarboxamide; .
N-((35) 1 (a-ma AR LT A oo A GO N e thrcot. wheei
N-((3S)-1-{[4-(ntethylsulfonyl)phenyl]sulfonyl}piperidin-3-yl)cyclohexanecarboxamide; N-((3S)-1-{
[4-(pyridin-4-yloxy)phenyl]sulfonyl}piperidin-3-yl)cyclohexanecarboxamide; N-((3S)-1-{
[4-(pyriding3-yloxyyphapyllsudicny ppepeitino yb) cyctohekanecaibahamaidpible salt thereof, wherein
N-(3S)-1-(4-teft iy phem oA AN RCADPIARSSR RBATIRDy 1.2 o3 -
N-{(3S)-1-[(4-fluoro-2-methylphenyl)sulfonyl]piperidin-3-yl}cyclohexanecarboxamide;
N-{(38)-1-[(2,3-8YCFﬁO¥66henyl)suIfonyl]piperidin-3-yI}cycIohexanecarboxamide;
N-{(3S)-1-[(2,6-dichlorophenyl)sulfonyl]piperidin-3-yl}cyclohexanecarboxamide;
N-{(3S)-11(2,5-dsrempphesfiysy itongfphveridin-BLyNepiamegesahy Bescaiigsalt thereof, wherein
N-{(3S)-1-[(3,4-dichlasophasyisyfanypipenidiadyiaysin bexapesanpoxamided by 1, 2 or 3 —
N-{(3S)-1-[(3-chiprg-4-flilorophenyl)sulfonyl]piperidin-3-yl}cyclohexanecarboxamide;
N-{(3S)-1-[(5-chloro-2-fluorophenyl)sulfonyl]piperidin-3-yl}cyclohexanecarboxamide;
N-{(SS)-l-({(B-chl ro-2-f|uorog) en%ﬁsulfoni)é%piperigin-& l}c clohexanecarboxarrllidﬁa; ¢ wherei
N-{(3S)-12](2,6-A SRR HBRYH LTSy SIBERAIR 3y AL EIBRBKSHE AN B e 2l thereof. wherein
N-{(38)-1-[(3,4-&3ﬁﬁéﬂn©adyﬂh@myl9$dﬁdhw]pﬁfe@i’dm@Mﬁzmdhékﬂnwamaﬁtﬁmbsﬁmted by 1,2
N-»[(((gg))-l-E(Z,S-G}hmﬁ&t@ﬁ){miﬁﬂy&wggs%fﬂﬁmadmh y;i}fém,gmxﬁm@m&b@a@gmd@; phenyloxy,
N- -1-(1-na sulfonyhpiperidin-3- ohexanecarbpxamide: . .
391y S R ey e e e ony opionaly subsiuted by
N-[(3S)-1-(2-thidryIstiferySpiseiitin-3-yl]cyclohexanecarboxamide;
N-{(3S)-1-[(3,5-dimethylisoxazol-4-yl)sulfonyl]piperidin-3-yl}cyclohexanecarboxamide;

21. The compound of claim 19, or a pharmaceutically acceptable salt thereof, wherein R’ is aryl or

cycloalkyl, each optionally substituted by 1, 2 or 3 -W'-X'-Y'-Z".

22. The compound of claim 19, or a pharmaceutically acceptable salt thereof, wherein R’ is
cycloheptyl, cyclohexyl, cyclopentyl, cyclopropyl, 1,2,3,4-tetrahydronaphthalenyl, norbornyl, or
adamantyl, each optionally substituted by 1, 2 or 3 -W'-X"-Y'-Z'.

23. The compound of claim 19, or a pharmaceutically acceptable salt thereof, wherein R” is phenyl or

naphthyl, each optionally substituted by 1, 2 or 3 -W'-X"-Y'-Z".

24. The compound of claim 19, or a pharmaceutically acceptable salt thereof, wherein R’ is phenyl or
naphthyl, each optionally substituted by 1, 2 or 3 halo, C,4alkyl, C,4haloalkyl, C,4alkoxy, C;4
haloalkoxy, C, g alkoxyalkyl, aryl, aryloxy, pyridyl, or azepan-2-on-yl.

25. The compound of claim 19, or a pharmaceutically acceptable salt thereof, wherein R” is phenyl or
naphthyl, each optionally substituted by 1, 2 or 3 halo, C,_4alkyl, C,4alkoxy, C;_4haloalkyl, aryl

or aryloxy.
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N-{(3S)-1-[(4-phenoxypyridin-3-yl)sulfonyl]piperidin-3-yl}cyclohexanecarboxamide;
N-{(3S)-1-[(3-chloro-2-methylphenyl)sulfonyl]piperidin-3-yl}cyclopentanecarboxamide;
N-{(38)-1-[(3-Ch|oro-2-methylphenyl)sulfonyl]p@per@d@n-3-y|}adamantane-1- carpoxamingSLLp
N-{(3S)-1-[(3-Chloro-2-methylphenyl)sulfonyl]piperidin-3-yl}-2-methylpropanamide;
N-{(3S)-1-[(3-Chloro-2-methylphenyl)sulfonyl]piperidin-3-yl}-2,2- dimethylpropanamide;
N-{(3S)-2(3-chlbfc2ursthapHerRy s wre my Apipettmls %ﬂ}%@@lﬁﬁé’f*ﬁ#ﬁéé’(ﬁﬁﬁﬂ‘é‘ is heteroaryl
1-Acetyl-N-{(3SprId(Sechtorok metyiphanylysukiansd]pypendis 3wiipipendine-4- carboxamide;
N-{(3S)-1-[(3-chloro-2-methylphenyl)sulfonyl]piperidin-3-yl}-1-(4-

Chl{?;%ghg?é:)gﬁ@p&ﬂﬁ%@ﬁah @Oéiﬁmiq@ﬁ 135%1 Mglﬁﬁeleguélcallly accepIE]ablle salllththereof whte)rem R’ dls
N 1 oro-2-methylp Su piperi ethylcyclohexanecarboxamide
N-{(3S)-1-[(3-cHit 651-5 S U%"ahén%gsul%n ]]|%)||c£))er|§j %-%}%{Jztrgethoxycyclohexanecarboxam|de
trans-N-{(3S)-1-[(3- Chloro 2-methylphenyl)sulfonyl]piperidin-3-yl}-3-
methoxy&icloheXSnearpda ffidddim- {3 12 [@Wfﬁﬁl?ﬂ?ﬁe%%%ﬁﬁﬁguﬁmﬂpm% yi-4-
methoxycyclohquﬂﬁaftlbtpxaml@eubsntuted by 1, 2 or 3 CO-(C4alkyl), C(O)O-(C,_4alkyl), SO,-(C,_4alkyl),

trans-N-{(35)-143-Gierar3-maiyinneny SNy pgridingoyf)-4-

methoxycyclohexanecarboxam|de N-{(3S)-1- [(3 -chloro-2-met yIphenyl)suIfonyl]plperldln -3-yl}-4-

hydroxycg&lohewngggrbox(grwgﬂal "Wﬁg?-ﬁ f( aé‘f-.[I 3 hla%rc(g Pﬁatri{%estgyl he %Q,%ulfonxﬂgllr%%lg -3-yl}-4-

hydroxycyclohexaneca oxami 0ro-2 pheny su plperl
phenylcyclopropaietedibuReiigeby 1, 2 or 3 -W-X-Y'-Z.
N-{(3S)-1-[(3-Chloro-2-methylphenyl)sulfonyl]piperidin-3-y1}biphenyl-2-carboxamide;
N-{(3S)-B(3-CHlorosBymetiyiphénysotforyiipiperidiikaydioypdle ks planetarbeoxariide pyatyiButy|
(3S)-3-[((3S)-1-[(3-chloro-2-methylphenyl)sulfonyl]piperidin-3

ylaminO)@a.r bOﬂSﬂl}@@SﬁiﬁJﬂﬁd"@ﬁmxﬁ/'ﬁi?br a pharmaceutically acceptable salt thereof, wherein R? is

8-aza-bicyclo[3.2.1]octanyl, indolyl, morpholino, S-oxo-thiomorpholino,

S,S-dioxo-thiomorpholino, or thiomorpholino, each optionally substituted by 1, 2 or 3 —
W-X-Y'-Z'.

32. The compound of any one of claims 9 to 31, or a pharmaceutically acceptable salt thereof, wherein

RY, R’,R®, R’, R®, R’, R"" and R"" are each H.

33. The compound of any one of claims 9 to 32, or a pharmaceutically acceptable salt thereof, wherein
R'is H.

34. The compound of any one of claims 9 to 33, or a pharmaceutically acceptable salt thereof, wherein
R*is H.

35. A compound of claim 9, or a pharmaceutically acceptable salt thereof, wherein the compound is a

compound having Formula II:

?
Ar—§—N
O
/I\Q
R3 O
II.
36. The compound of claim 35, or a pharmaceutically acceptable salt thereof, wherein Ar is phenyl,

naphthyl, pyridyl, thienyl, isoxazolyl, quinolinyl, isoquinolinyl, or 2,1,3-benzoxadiazolyl, each
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(3S)-N-(3S)-1-[(3-Chloro-2-methylphenyl)sulfonyl]piperidin-3-y1-1-
(methylsulfonyl)piperidine-3-carboxamide;
(3S)-N-(3S)-1-[(3-Chloro-2-methylphenyl)sulfonyl]piperidin-3-y1-1- MCSLLP
(methylsulfonyl)piperidine-3-carboxamide;
(3S)-1-[(3-Chloro-2-methylphenyl)sulfonyl]-N-(3S)-1-[(3-chloro-2
methylphenyl)s@RBARATIpErHired-Pidiok At Bl CAexaiffide;: alkyl. €14 haloalkyl, Cy4 alkoxy, C.4

N-{(3S)-1-[(3-Chioser-neifyiphaayhsulfeny HpipaticinG-yiHre ngasn dakylamino.
N-{(3S)-1-[(3-Chloro-2-methylphenyl)sulfonyl]piperidin-3-yl}-2-methylbenzamide;

N-{(3S)-L1(3- CH%Q@ﬁmﬁﬁhmﬂaﬁw@ﬂélﬁf%ﬂﬁiI§f8i“@63 W HeHIQRENTIMIESs table salt thereof,
N-{(3S)-1-[(3- Chl ro- 2 E_]y isulfon piper |d| ge}%S cuog obenz mide;
thylp

N-{(3S)-1-[(3- Cr‘ﬁo?f)el PfOn plpé/rié)rn Og(tl%la Ly subsatuted by 1,2 o0r3

N-{(3S)-1-[(3- ChW@CEYn%thylphenyl)sulfonyl]plperldln 3-yl}-3- (trlfluoromethyl)benzam|de
N-{(3S)-1-[(3-Chloro-2-methylphenyl)sulfonyl]piperidin-3-y1}pyridine-2-carboxamide;
N-{(3S)-1¢(3-Chinroezyvettyipheinydysulfonytjpipenidicediglipyricing i3saartoxanitasin R is C,.,

N-{(3S)-1-[(3-C If r -
N(59) 13- Chiaro 2 N e e Mexﬁff%‘tﬁ%fyﬁﬁ%@w&f o

N-{(3S)-1-[(3-CRSIO2-matRSiBHEhy ) SURBASN TSI pe ridifis- %l}"é"b‘??@l%&ybe%?é‘rﬁi@e lom"rph"h“"
N-{(3S)-1-[(3-ChitornooRrmbthy ke mahis ey Tl peridin- 8ayl-chuvapltabsidesd by 1 or 2 OH; Ci4
mggﬂg gm Rper mﬂ&wmemnﬁuﬁmraﬂ&mn)q;ﬂgﬁgr%ylhlgr%maﬁtﬁ%ﬁa@mgmugﬁmuted by 1 or
ulfon eridi ifluor
N-{(3S)-1-[(3- C%g?g ﬁrnfé‘tqy?gﬁg% zjuﬂ%hé:% |paél?%‘|ﬂ §1§?} OO 9 a(ﬁ(ﬁﬁﬁ115151(%:::;;1?41ethyl)benzamlde;
N-{(3S)- 1%(3 -Chloro-2- methy{phenyl)suIfonyl]plperldln -3-yl}-4-fluoro-3- (trifluoromethyl)benzamide;
P

N-{(3S)-£1(3-CHibi 620 mauthofsHERy sLABrMprEifaIR-acsaptaR gl s pfriftigdethyl) benzamide;
N-{(3S)-1-[(3-Chloro-2 An&thylphenyhsufonayh piperidin sbylixd:bwiflunrbbensamidey -Z;

N- {(38) -1- [(3 -Chloro-2 h p If |p |} flu mi a o
4-Hydroxy-N-[(3S)-1- pﬁgﬁglg Qﬁgﬁﬁguyl]g%hfxﬁi%ﬁo%ﬁn%e STBRRRER @S iy, C

- Niethory-N- (ST B ISSRA a1y B R BB i lfgers . hetcroeycloalkyl, arlalky,
4-(HydroxymethyieNaf{BEWL qybleniizipapertidimgesigyioldhexdbyievaeoxsanide; o alkyl, C.jo haloalkyl,

Cyi0 alkenyl, C,,o alkynyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalkyl is optionally substituted by 1, 2 or 3 R'%;

R%is Hor Cealkyl;

R’ is H, Ci alkyl, aryl, cycloalkyl, heteroaryl or heterocycloalkyl, each optionally
substituted by 1, 2 or 3 -W'-X"-Y'-Z';

R*, R’, R% R’, R®, R’, R" and R are each, independently, H, OC(O)R*, OC(O)OR",
C(O)OR", OC(O)NRR?, NR°R!, NR°C(O)R", NR°C(O)OR", S(O)R*, S(O)NR°R’, S(O).R",
S(0),NR°R?, SR, Cy.j alkyl, Cy.jo haloalkyl, C,.io alkenyl, C,.;o alkynyl, aryl, cycloalkyl,
heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalkyl,
wherein said C; o alkyl, C; 1o haloalkyl, C,_ o alkenyl, C, iy alkynyl, aryl, cycloalkyl, heteroaryl,
heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalkyl is optionally
substituted by 1, 2 or 3 R™.

40. The compound of claim 9, or a pharmaceutically acceptable salt thereof, wherein:
Ar is aryl or heteroaryl, each optionally substituted by 1, 2, 3,4 or 5 -W-X-Y-Z;
R'is H;
R%is H;
R’ is Cie alkyl, aryl, cycloalkyl, heteroaryl or heterocycloalkyl, each optionally
substituted by 1, 2 or 3 -W'-X"-Y'-Z'; and
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2-Hydroxy-N-[(3S)-1-phenylpiperidin-3-yl]bicyclo[3.2.1]octane-6-carboxamide;
N-[(3S)-1-Phenylpiperidin-3-yllJadamantane-1-carboxamide; 3-Hydroxy-N- [(3S)- 1
-phenylpiperidin-3-yl] adamantane- 1 -carboxamide; MCSLLP
N-[(3S)-1-Phenylpiperidin-3-yl]cyclohexanecarboxamide;

1-Methyl-N-[(3S)-1- phenylglperldln 3-Yllcyclohexanecarboxamide;
4-Methyl-N-[(3S)-1-ph&nykoiFerRink3-§i& criddanrecarbbkamide;

4-Ethyl-N-[(3S)-1-phenylpiperidin-3-yl]cyclohexanecarboxamide;
3-Methoxy-N-[(3Syeinphenyibiperdines 4iloyciviveiatizcarboxamidethereof, wherein R’ is other than

4-Methoxy-N-[(3Rsdarhesylpipgfidin-3-yllcyclohexanecarboxamide;
N-[(3S)-1- Phenylpiperidin -3-y1]bicyclo[2.2.1]heptane-2-carboxamide;

N-[(3S)-1Phenylpiperic d§el)é(%t%)§cflgheptanecarboxam|de
N-[(3S)-1-Phenylpipe idin 3-yl]-1,2,3,4-tetrahydronaphthalene-2-carboxamide;

2-Methyl-N-[(3S)-1- ph%ﬁBpp]e alﬁbggsﬂ]%gﬁgélllﬁmgy )sulfonyl]piperidin-3- ylcyclohexanecarboxamlde
5-Chloro-2-methyl-N-[(S$)R)- pheryipipasigimndtyibpipeanieylcyclohexanecarboxamide;

N-[(3S)-1-Phenylpiperidin-}yBioRe v 4:6as e 2 evelon ) y
3-Methoxy-N-[(3S)-1- phz%%lp%nd%% yﬁber%%?ﬁlfw -yllcyclohexanecarboxamide;

4-Methoxy-N-[(3S)-1- p]H pllﬂg’lfihlﬁrgp ﬁlyéﬁ%(m}l&]@lpendm -3-ylcyclohexanecarboxamide;

2-(2-Methyl-1H-indol-3N/ABIN-[(BSpbyhdnyypiodnaiip@srifacétalnicehexanecarboxamide;
N-[(3S)-1- Phenylpiperigl@(ﬁﬂﬂ ﬂ(ﬂﬂﬂ%lﬁl&ﬁﬁﬁh@?@fﬁ%ﬂm -3-yl}cyclohexanecarboxamide;

N-[(3S)-1-Phenylpiperi | -indole-2-
1-Methyl-N-[(3S)-1- phgnyg‘ﬁ eridin-5- %W%S“r‘ﬁ%fo 1]:%1‘?66‘}%3% Rifdeyclohexanecarboxamide;

2-Methyl-N-[(3S)-1-phéh@BipeHdithBrotigiinusimenghed o mniddin-3 60 MiggKkrpcarboxamide;
N-{(3S)-1-[(3-Chloro- 2-lﬂ(lmlﬁdtﬂ&ﬁ{é)ﬂfﬁwf{lwbl@iﬁﬂigfﬂmt@fd{l}Dmﬂﬂiﬂ%—}tﬁ%bﬁ%ﬂﬁﬂ@@boxamde

N-{(3S)-1-[(3-Chloro-2-met ulfonyllpiperidin-3- eridine-1- carboxamide;
N-{(3S)-1-[(3-Chloro-2- m%;tﬁ‘% i{%ﬁ ge‘}/ g.pe ﬁmpﬁmﬁf}’réoy |ne “eCag‘E’éiré‘r%ﬁde

N-{(3S)-1-[(3-Chloro-2 %ﬂfymﬁgﬁ%dw@hwﬁ%wﬂap@eﬁ?th%ﬁbﬁﬁ%ﬁh@w@am@é&m ide;

N-{(3S)-1-[(3-Chloro-24Inempheny s fopytpiparidinspdiaiperidiagidhcanhoxanrideie;

N-{(3S)-1-[(3-Chloro-2l el H%Hédlﬁé& ftg[;w[g&ggql@ ﬁ]é%‘lﬁﬁh&’aql gm;&g{l@ne -1- carboxamide;

N-{(35)-1-[(2-fluorophenyl)sulfonyl]piperidin-3-yl } cyclohexanecarboxamide;
N-{(3S)-1-[(2-Chlorophenyl)sulfonyl]piperidin-3-yl }cyclohexanecarboxamide;
N-{(35)-1-[(2-Bromrophenyl)sulfonyl]piperidin-3-yl }cyclohexanecarboxamide;
N-{(3S)-1-[(2-Cyanophenyl)sulfonyl]piperidin-3-yl }cyclohexanecarboxamide;
N-{(35)-1-[(2-Nitrophenyl)sulfonyl]piperidin-3-yl }cyclohexanecarboxamide;
N-{(3S)-1-[(2-methylphenyl)sulfonyl]piperidin-3-yl }cyclohexanecarboxamide;
N-((3S)-1-{[2-(trifluoromethyl)phenyl]sulfonyl } piperidin-3-yl)cyclohexanecarboxamide;
N-((3S)-1-{[2-(Trifluoromethoxy)phenyl]sulfonyl } piperidin-3-
yl)cyclohexanecarboxamide;
N-{(35)-1-[(2-Phenoxyphenyl)sulfonyl]piperidin-3-yl }cyclohexanecarboxamide;
N-{(3S)-1-[(3-Chlorophenyl)sulfonyl]piperidin-3-yl }cyclohexanecarboxamide;
N-{(35)-1-[(3-Cyanophenyl)sulfonyl]piperidin-3-yl }cyclohexanecarboxamide;
N-{(3S)-1-[(3-Methylphenyl)sulfonyl]piperidin-3-yl }cyclohexanecarboxamide;
N-((3S)-1-{[3-(Trifluoromethyl)phenyl]sulfonyl } piperidin-3-
yl)cyclohexanecarboxamide;
N-{(35)-1-[(3-Phenoxyphenyl)sulfonyl]piperidin-3-yl }cyclohexanecarboxamide;
N-{(3S)-1-[(4-fluorophenyl)sulfonyl]piperidin-3-yl}cyclohexanecarboxamide;
N-{(35)-1-[(4-chlorophenyl)sulfonyl]piperidin-3-yl }cyclohexanecarboxamide;
N-{(3S)-1-[(4-methoxyphenyl)sulfonyl]piperidin-3-yl }cyclohexanecarboxamide;
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N-{(3S)-1-[(3-Chloro-2-fluorophenyl)sulfonyl]piperidin-3-yl}morpholine-4- carboxamide;
N-{(3S)-1-[(3-Chloro-2-fluorophenyl)sulfonyl]piperidin-3-yl}thiomorpholine-4- carboxamide;
N-{(3S)-1-[(2,6-Dichlorophenyl)sulfonyl]piperidin-3-yl}piperidine-1-carboxamide; MCSLLP
N-{(3S)-1-[(2,6-Dichlorophenyl)sulfonyl]piperidin-3-yl}-4-hydroxypiperidine-1- carboxamide;
N-{(3S)-1-[(2,6-Dichlorophenyl)sulfonyl]piperidin-3-yl}morpholine-4-carboxamide;
N-{(3S)-1-[(2,6-DichlordghtnyHdaitsHinpps A sy mrHs Hesybirétrtidiart dpokehsiac-
N-{(3S)-1-[(3-Chlovsox2-flarorophenyl)sulfonyl]piperidin-3-yl}thiomorpholine-4- carboxamide 1-oxide;
NAS)-1-{(3-Chioro-2 fusypphernsiiondiniperidinsinrimerpholinerd:. calexaridg. 1 dioxide:
N-{(3S)-1-[(3-Chloro-2-methylphenyl)sulfonyl]piperidin-3-yl}thiomorpholine-4- carboxamide 1,1-dioxide;
N-{(35)-L-{(3-Chloro-2 NHGtAy e 1 U B HEHEH 5 I Br SO S EERAAAE L oxice:
N-{(3S)-1-[(2,6-Dichlordplighyl)gaifemybipilpeciginsBiythpirraiipBojineydebaxbexaiitienideoxide;
N-{(3S)-1-[(2,6-Dichlorg YRYliony IpREy NS QRArpholinaAcarbanamide. 1, 1-dioxide;
4-Hydroxy-N-[(3S)-1-phep:[r???i eRridin-B%%?a%mant%l]}g%arbg?gm?de' ’
N-((35)-1-PhenyIpiperiSit-S.yiF - By AR Iy BB LA B e
N-[(3S)-1-PhenylpiperitiitByl}<14pysidim3-yleycidisardndtasbmeamide -y cyclohexanecarboxamide;
[1(-3F;)h)elnyl;‘N-[(il’)S_)-1-_z_h&no(h@ipﬁr{iﬁimp?»rmgpyc}llm@@ﬁ\ﬁﬁ@ff@ﬁg@p@%@@@@d@b&}dﬁﬁ&%ﬂ&595&(&11%;1
-1-phenylpiperidin-3- -carbon clopr n erazine-|-carboxylate;
VICALLP. Bonoyl(39)-3 00 R A e A T S G e
4-Hydroxy-N-{(3S)-1-[{(tfiRidrirhEteynpyrrimlohsbipdtayhrgitadnid aelnerarespnexarrilie;
4-Hydroxy-N-{(3S)-1-[3({iifBarpmethyh) pisininy Bswiipipapigindnydiadamantanecircathtxamide;

N-{(3S)-1-[(2,6-dichlorophenyl)sulfonyl]piperidin-3-yl } cyclohexanecarboxamide;

e‘i—yl)cyclohexanecarboxamide;

N-{(35)-1-[(2,5-dichlorophenyl)sulfonyl]piperidin-3-yl } cyclohexanecarboxamide;
(35)-1-[(3.,4-dichlorophenyl)sulfonyl]piperidin-3-yl}cyclohexanecarboxamide;
(35)-1-[(3-chloro-4-fluorophenyl)sulfonyl]piperidin-3-yl }cyclohexanecarboxamide;

(35)-1-[(3-chloro-2-fluorophenyl)sulfonyl]piperidin-3-yl }cyclohexanecarboxamide;

{
{
{
{(3S)-1-[(5-chloro-2-fluorophenyl)sulfonyl]piperidin-3-yl } cyclohexanecarboxamide;
{
{(35)-1-[(2,6-difluorophenyl)sulfonyl]piperidin-3-yl}cyclohexanecarboxamide;

{

N-
N-
N-
N-
N-
N-{(35)-1-[(3,4-dimethoxyphenyl)sulfonyl]piperidin-3-yl }cyclohexanecarboxamide;
N-{(3S)-1-[(2,5-dimethoxyphenyl)sulfonyl]piperidin-3-yl}cyclohexanecarboxamide;
N-[(3S)-1-(1-naphthylsulfonyl)piperidin-3-yl]Jcyclohexanecarboxamide;
N-[(3S)-1-(pyridin-3-ylsulfonyl)piperidin-3-yl]cyclohexanecarboxamide;
N-[(3S)-1-(2-thienylsulfonyl)piperidin-3-yl]cyclohexanecarboxamide;
N-{(35)-1-[(3,5-dimethylisoxazol-4-yl)sulfonyl]piperidin-3-yl }cyclohexanecarboxamide;
N-{(3S)-1-[(4-phenoxypyridin-3-yl)sulfonyl]piperidin-3-yl } cyclohexanecarboxamide;
N-{(35)-1-[(3-chloro-2-methylphenyl)sulfonyl]piperidin-3-yl }cyclopentanecarboxamide;
N-{(3S)-1-[(3-Chloro-2-methylphenyl)sulfonyl]piperidin-3-yl }adamantane-1-
carboxamide;
N-{(3S)-1-[(3-Chloro-2-methylphenyl)sulfonyl]piperidin-3-yl}-2-methylpropanamide;
N-{(35)-1-[(3-Chloro-2-methylphenyl)sulfonyl]piperidin-3-yl1}-2,2-
dimethylpropanamide;
N-{(35)-1-[(3-chloro-2-methylphenyl)sulfonyl]piperidin-3-yl}-2,2-diphenylacetamide;
1-Acetyl-N-{(3S)-1-[(3-chloro-2-methylphenyl)sulfonyl]piperidin-3-yl } piperidine-4-
carboxamide;
N-{(3S)-1-[(3-chloro-2-methylphenyl)sulfonyl]piperidin-3-yl }-1-(4-
chlorophenyl)cyclopentanecarboxamide;
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4-Hydroxy-N-[(3S)-1-(5-nitropyridin-2-y1)piperidin-3-yllJadamantane-I-carboxamide;
N-[(3S)-1-(5-Cyanopyridin-2-yl)piperidin-3-y1]-4-hydroxyadamantane-I-carboxamide; 6-((3S)-3-{
[(4-Hydroxy-I-adamantyl)carbonyllamino}piperidin-1-y1)-N,N dimethylnicotinamide; Megynd, | p
6-((3S)-3-([(4-hydroxy-l-adamantyl)carbonyl]lamino)pipefidin-1-yl)nicotinate;
4-Hydroxy-N-{(3S)-1-[4-(trifluoromethyl)phenyl]piperidin-3-yl}adamantane-I- carboxamide;
4-Hydroxy-N-{(3S)-1-[H(tfifudrdmethegrprenilspelidims ineeditantarie-1- carboxamide;
N-{(3S)-1-[4-(Bemzpoxy)hemedlpipataine 3-yl}-4-hydroxyadamantane-I-carboxamide;
N-[(3S)-1-(3-Fluoropyrigli iperiding3- tane-lrcarboxamide;
4-Hydroxy-N-[(38)-1-(ﬁ3%g£?2-ﬁ%%%§}%1§%% ggg%}%%}%ge&@ggggfamide;
4-Hydroxy-N-[(3&) PP XIS hpremspiperidin-3-ylladamantane-I-carboxamide;
N-{(3S)-1-[5-(4-Chlorophenyt)i8dinc2-gijpiperiditd3phdadbhyitinorjraetadiaitaneH- carboxamide;
4-Hydroxy-N-[(3Rbx{dRysidinRayiphapydpiperidin-3-ylladamantane-I-carboxamide;
(1S,5S)-3-Hydroxy-N-[(3S)-1-(1-naphthylsulfonyl)piperidin-3-y1]-8- azabicyclo[3.2.
1]octane-8-carboxamid&é';{ %@5%53 l{k%’%)zfﬂf&yg’zﬁ i

azabicyclo[3.2. tjdletarre<8oarvosealnidaide;
(15,55)-N-{(35)-i-[(3-GhirrerZBsiorgphenybsolfmwipipgidineiibidzaroxyy & azabicyclo[3.2.
1]octane-8-carbox rr;{ide,10h necarboxamide:

(1S,58)-N-{(3S)13}9EE9 ¢hioro- -mefﬁy(fp enyl)sulfonyl]piperidin-3-yl}-3-hydroxy-8- azabicyclo[3.2.
1]octane-8-carboxamid&; (18)3 Sy essI-nditnlehtaybphienyliotshiyijpipetidin-3-yl}-3-hydroxy-8-
azabicyclo[3.2. Ajectane-Bicabaxasmigaide;
(1S,5S)-3-Hydroxy-N-{(33)1-[G-me renyhsulfanyvilpiperidin:3-yl}-8- azabigyclo[3.2.
1]octane-8-carboxami3§e; (%;E»@)mﬁ(%@pﬁé)%%‘ﬁr%% %irﬁl)ylgsu?]flo]sénéﬁﬁpgi&E%yl}-&hydroxy-&
azabicyclo[3.2. y8erarechlearpeseainigaide:
(1S,5S)-3-Hydroxy-N-{{8&}sb-|(Arwihyipheayl)putionylitipenidi:BHyt}-8tazabicyclo[3.2.
Ljoctane-8-carbgaigss 462 MGSbkRide:

N-{(3S)-1-[(3-Chloro-2-methylphenyl)sulfonyl]piperidin-3-yl }biphenyl-2-carboxamide;

N-{(35)-1-[(3-Chloro-2-methylphenyl)sulfonyl]piperidin-3-yl } cycloheptanecarboxamide;
tert-Butyl (3S)-3-[((3S)-1-[(3-chloro-2-methylphenyl)sulfonyl]piperidin-3-
ylamino)carbonyl]piperidine-1-carboxylate;
(35)-N-(35)-1-[(3-Chloro-2-methylphenyl)sulfonyl]piperidin-3-yl-1-
(methylsulfonyl)piperidine-3-carboxamide;
(35)-N-(35)-1-[(3-Chloro-2-methylphenyl)sulfonyl]piperidin-3-yl-1-
(methylsulfonyl)piperidine-3-carboxamide;
(35)-1-[(3-Chloro-2-methylphenyl)sulfonyl]-N-(3S)-1-[(3-chloro-2-
methylphenyl)sulfonyl]piperidin-3-ylpiperidine-3-carboxamide;
N-{(35)-1-[(3-Chloro-2-methylphenyl)sulfonyl]piperidin-3-yl } benzamide;
N-{(3S)-1-[(3-Chloro-2-methylphenyl)sulfonyl]piperidin-3-yl }-2-methylbenzamide;
N-{(35)-1-[(3-Chloro-2-methylphenyl)sulfonyl]piperidin-3-yl }-2-chlorobenzamide;
N-{(3S)-1-[(3-Chloro-2-methylphenyl)sulfonyl]piperidin-3-yl }-3-fluorobenzamide;
N-{(35)-1-[(3-Chloro-2-methylphenyl)sulfonyl]piperidin-3-yl } -3-methoxybenzamide;
N-{(3S)-1-[(3-Chloro-2-methylphenyl)sulfonyl]piperidin-3-yl1}-3-
(trifluoromethyl)benzamide;
N-{(3S)-1-[(3-Chloro-2-methylphenyl)sulfonyl]piperidin-3-yl } pyridine-2-carboxamide;
N-{(35)-1-[(3-Chloro-2-methylphenyl)sulfonyl]piperidin-3-yl } pyridine-3-carboxamide;
N-{(3S)-1-[(3-Chloro-2-methylphenyl)sulfonyl]piperidin-3-yl } pyridine-4-carboxamide;
N-{(3S)-1-[(3-Chloro-2-methylphenyl)sulfonyl]piperidin-3-yl}-4-methoxybenzamide;
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N-((3S)-1-{4-[2-(Diethylamino)-2-oxoethoxy]phenyl}piperidin-3-y1)-4
hydroxyadamantane-1-carboxamide; N-((3S)-1-{4-
[(Cyclopropylcarbonyl)(methyl)amino]phenyl}piperidin-3-y1)-4- hydroxyadamantane-1-garexgmide;
7-Ox0-N-[(3S)-1-phenylpiperidin-3-ylJazepane-4-carboxamide;
N-[(3S)-1-(2-Fluoro-4-pyridin-4-ylphenyl)piperidin-3-y1]-4-hydroxyadamantane-1- carboxamide;
4-Hydroxy-N-[(3S)-1-(Nri&phthyiStioeiypmridmiesy)pisarltnivediesriodaphfgerybenzamide;
N-{(3S)-1-[4-(Difluoromethessy)pireylipipericinighyhydstgdroyypaamantg nenipitatinoéamide;
N-{(3S)-1-[3-Fluoro-5-(ifiugrgn tEXIZP@?QXJ]H}%%E@%%ﬁ%@ﬂﬁﬁ%&@ﬁ%?&qﬂ@%@ﬁ%&?@&z%@&xam'de;

N-{(3S)-1-[3-(Difluoromethoxy)phenyl]piperidin- roxyadamantane-1- carboxamide;
4-Hydroxy-N-{(3S)-1-[\(tfHfudrér gﬂwyﬁlaiwlﬁ’%?ms‘ibé‘}{rmﬂlBl%ﬂl}l&ﬂla%ﬁéh?a%@ﬁ@&%ﬁ%%ﬁﬁde;
N-{(3S)-1-[3-Chloro-5-{¥rifla®ror@ttylypyridineRdyhpipeutiim3lyijeddin-3-yl} -2-fluoro-4-

hydroxyadamaniafgstcahosamidtie:
4-Hydroxy-N-{(BS)-l-[6-methyl-4§(tCrLflluor20me%h I pyrildin];fz-yll p,ipe,r(i,dir%-31- atl 3
ylladamantane-1-carbOk&rg:(3-Chloro-2-methylphenylsulfonylipiperidin-3-yl}-4-fluoro-3-

4-Hydroxy-N-[(38ite(enrtbrhyhpyaidide:2-y1)piperidin-3-ylladamantane-1-carboxamide;
N-[(3S)-1-(6-Fluoropyridin3:yiL) pirefichn3nkllsthvomagapanians-ircaexamide;
4-Hydroxy-N-[(3S, f'llé 4r-mrg1t tﬂgg%glrgll 51-;2-y1)pip¢ridi_nTB-yI]adamantane-l-carboxamidg;
4-Hydroxy- N-[(égg-f-ga-me oxypyrl(fl n-2-y1)piperidin-3-ylJadamantane-1-carboxamide;
4-Hydroxy-N-[(3S)-1-(@Irh@foxpyritire2-y)pitrbeei Hsatynsdripradicadrl i xaibearhrdeamide;
N-[(3S)-1-(5-Fluoropyridinayil) mieiskinz3nidyhycnoxyagapiamans-1HcaAtarasieeizamide;
NHL(39) 1 (5-Chloropyr D et B e e e e e
N-[(3S)-1-(2,5-Difluorofidis- r)%?ﬁéﬂid’ﬂ??@@i?ﬁﬁdmﬂy&%ﬂ%ﬁﬁéﬁféfﬁé’iin&%‘?boxamide;
N-[(3S)-1-(3,5-DifluoropyHgin2yykhioeNdias3- 1 phehyideadtyat anaantaerite chskoxamide;
N-{(3S)-1-[4-(Cyclohexyjoxy RhanyHRiPERdit gk grBy RN BaAN ARG - GARARTRIde;
N-[(3S)-1-Phenylpiperidin-3-ylJadamantane-1-carboxamide;
3-Hydroxy-N-[(3S)-1-phenylpiperidin-3-ylJadamantane-1-carboxamide;
N-[(3S)-1-Phenylpiperidin-3-yl]cyclohexanecarboxamide;
1-Methyl-N-[(3S)-1-phenylpiperidin-3-yl]cyclohexanecarboxamide;
4-Methyl-N-[(3S)-1-phenylpiperidin-3-yl]cyclohexanecarboxamide;
4-Ethyl-N-[(3S)-1-phenylpiperidin-3-yl]cyclohexanecarboxamide;
3-Methoxy-N-[(3S)-1-phenylpiperidin-3-yl]cyclohexanecarboxamide;
4-Methoxy-N-[(3S)-1-phenylpiperidin-3-yl]cyclohexanecarboxamide;
N-[(3S)-1-Phenylpiperidin-3-yl]bicyclo[2.2.1]heptane-2-carboxamide;
N-[(3S)-1-Phenylpiperidin-3-yl]cycloheptanecarboxamide;
N-[(3S)-1-Phenylpiperidin-3-yl]-1,2,3,4-tetrahydronaphthalene-2-carboxamide;
2-Methyl-N-[(3S)-1-phenylpiperidin-3-yl]Jbenzamide;
5-Chloro-2-methyl-N-[(3S)-1-phenylpiperidin-3-yl]benzamide;
N-[(3S)-1-Phenylpiperidin-3-yl]biphenyl-4-carboxamide;
3-Methoxy-N-[(3S)-1-phenylpiperidin-3-yl]benzamide;
4-Methoxy-N-[(3S)-1-phenylpiperidin-3-yl]benzamide;
2-(2-Methyl-1H-indol-3-yl)-N-[(3S)-1-phenylpiperidin-3-yl]acetamide;
N-[(3S)-1-Phenylpiperidin-3-yl]-1H-indole-3-carboxamide;
N-[(3S)-1-Phenylpiperidin-3-yl]-1H-indole-2-carboxamide;
1-Methyl-N-[(3S)-1-phenylpiperidin-3-yl]-1H-indole-2-carboxamide;
2-Methyl-N-[(3S)-1-phenylpiperidin-3-yl]quinoline-3-carboxamide;
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N-{(3S)-1-[4-(Cyclopentyloxy)phenyl]piperidin-3-yl}-4-hydroxyadamantane-1- carboxamide;
4-Hydroxy-N-[(3S)-1-phenylpiperidin-3-yl]piperidine-1-carboxamide; 163 MCSLLP
(1S,5S)-3-Hydroxy-N-[(3S)-1-phenylpiperidin-3-yl]-8-azabicyclo[3.2.1]octane-8 carboxajpide; p
N-[(3S)-1-(3,4"-bipyridin-6-y1)piperidin-3-y1]-4-hydroxyadamantane-|-carboxamide;
N-((3S)-1-{5-[4-(Acetylamino)phenyl]pyridin-2-yl}piperidin-3-y1)-4- hydroxyadamantane-1
-carboxamide; N-{(3S)N-H[BN4ld{RbIsFsAymsielin o sl H pe FRRRUSY - ML mRE SN a trarrRerTeates -
carboxamide; 4-Hydroxy {3 $)3icHMof20xepyrsadicinsidychyp anyidpipeyigint3wlagamaniane-|-
carboxamide; 4-HydroxyrN-{(3S)-1-[5-(4-methoxyphenyl)pyridin-2-yl]piperidin-3-yl}adamantane-I-
carboxamide; Ethyl [4-&3{%}-3-{ £g4-Hlydroxy-I-adamantyl%carbqnyl_]amino?piperidjn-l-
yl)phenyllmethylcarba é ’S)—l-[ -Chloro-2-methylphenyl)sulfonyl]pipéridin-3-yl fmorpholine-4-

N-[(3S)-1-(5-{4-p@¥yctoprdopylamino)carbonyl]phenyl}pyridin-2-yl)piperidin-3-y1]-4-

hydroxyadamantane-l-ga g@ﬁl‘m@@hloro—z-me_thylphenyl sulfonyl]piperidin-3-yl }thiomorpholine-4-
N-[(3S)-1-(6'-Fluoro-3,3'- |pyr|d|n-6-y1)p|perld|n-3-y1i-4-hydroxyadamantane-l- carboxamide; tert-Butyl

4-[4-((3S)-3-{ [(AHRER8YSI-adamantyl)carbonyl]amina}piperidin-I- yl)phenoxy]piperidine-I-carboxylate:
4-Hydroxy-N-[(3S)- 1-(BLidihdx B Bobigyfdim@eybiobridiiphelhamapiardie darbramide;

6'-((3S)-3-{ [(4-Hydroxylradamantycasbomydlsminoppinshidipeyidind 3 rhipyyidingsHrcaHoxamide;
4-Hydroxy-N-[(3C§ % %Lll'n_olin-8-ylsuIfonyl)piperidin-3-yl]piperidine-I-carboxamide; N-((3S)-1-{
[5-(Dimethylamino -i-naﬁhthyl]suIfonyl}piperidin-3-y1)-4- hydroxypiperidine-I-carboxamide;

(3-ex0)-N-((3S)-1-{ [5-MOitdeihylahihleyoi2ritisrrrhrnslisbieplonssridinr-By)mosekglthoky- 8-azabicyclo[3.2.
1]octane-8-carbexesxid@ief3-endo)-N-((3S)-1-{

[5-(Dimethylamino)-1-nap 15l any BPIRR AN 3 YR Y QK din-3-y1} thiomorpholine-4-

carboxamide;

N-{(3S)-1-[(2,6-Dichlorophenyl)sulfonyl]piperidin-3-yl} piperidine-1-carboxamide;

N-{(35)-1-[(2,6-Dichlorophenyl)sulfonyl]piperidin-3-yl}-4-hydroxypiperidine-1-
carboxamide;

N-{(35)-1-[(2,6-Dichlorophenyl)sulfonyl]piperidin-3-yl } morpholine-4-carboxamide;

N-{(3S)-1-[(2,6-Dichlorophenyl)sulfonyl]piperidin-3-yl }thiomorpholine-4-carboxamide;

N-{(35)-1-[(3-Chloro-2-fluorophenyl)sulfonyl]piperidin-3-yl } thiomorpholine-4-
carboxamide 1-oxide;

N-{(35)-1-[(3-Chloro-2-fluorophenyl)sulfonyl]piperidin-3-yl } thiomorpholine-4-
carboxamide 1,1-dioxide;

N-{(3S)-1-[(3-Chloro-2-methylphenyl)sulfonyl]piperidin-3-yl }thiomorpholine-4-
carboxamide 1,1-dioxide;

N-{(3S)-1-[(3-Chloro-2-methylphenyl)sulfonyl]piperidin-3-yl } thiomorpholine-4-
carboxamide 1-oxide;

N-{(3S)-1-[(2,6-Dichlorophenyl)sulfonyl]piperidin-3-yl }thiomorpholine-4-carboxamide
1-oxide;

N-{(3S)-1-[(2,6-Dichlorophenyl)sulfonyl]piperidin-3-yl }thiomorpholine-4-carboxamide
1,1-dioxide;

4-Hydroxy-N-[(3S)-1-phenylpiperidin-3-ylJadamantane- 1-carboxamide;

N-[(3S)-1-Phenylpiperidin-3-yl]-1-pyridin-4-ylcyclobutanecarboxamide;

N-[(3S)-1-Phenylpiperidin-3-yl]-1-pyridin-3-ylcyclobutanecarboxamide;

1-Phenyl-N-[(3S)-1-phenylpiperidin-3-yl]cyclopropanecarboxamide;

Methyl 4-{3-fluoro-4-[1-({[(3S)-1-phenylpiperidin-3-ylJamino } -carbonyl)-
cyclopropyl]phenyl}piperazine-1-carboxylate;
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8-azabicyclo[3.2.1]octane-8-carboxamide;
3-Hydroxy-N-[(3S)-1-(quinolin-8-ylsulfonyl)piperidin-3-yl]-8-azabicyclo[3.2.1]octane-8- carboxamide;
N-[(3S)-1-(2-Fluorophenyl)piperidin-3-y1]-3-hydroxy-8-azabicyclo[3.2.1]octane- 8- carb ;
N-[(3S)-1-(4-Fluorophenyl)piperidin-3-y1]-3-hydroxy-8-azabicyclo[3.2.1]octane- 8- carboxamide; 164
MCSLLP (3-endo)-N-[(3S)-1-(4-Cyanophenyl)piperidin-3-yl]-3-hydroxy-8 azabicyclo[3.2.
1]octane-8-carboxamid&nA3éhdt ) Sy RsXy-RIIIBS e proRYSRIRURES BB R riprfistpdtiefin-3-y1}-8-
azabicyclo[3.2. 1]octaner3dathoxa3Bae; 6-(trifluoromethyl)pyridin-2-yl]piperidin-3-yl }adamantane-1-
(3-endo)-3-Hydroxy: Mn{l@eS) -1-[4-(trifluoromethoxy)phenyl]piperidin-3-yl}-8- azabicyclo[3.2.
1]octane-8-carboxamide;

N-{(3S)-1-[(4-Chloro-1apHtryiSu sy eimiens uensidsay pResitine 11 adpaanitie:
N-[(3S)-1-(5-Ethyipyximiden-2-yl)piperidin-3-yl]-4-hydroxyadamantane-1-carboxamide;

4-Hydroxy-N-{(3S)-1-[ I - - z amide;
N-[(3S)-1-(2- Chloropyﬁn%?#i p Igﬁlgeyr?%ﬁ "\“}JGHQ &yﬂﬂggggﬁa%%ﬁ%gﬁ%%ggxi%ﬁm

N-[(3S)-1-(4-Chloropyiiidin-2§ ﬁé‘%ﬂ‘? I)APIH%‘PB ATk shgmide:
4-Hydroxy-N-[(3S)-1-(4-gyfdntdd/heryhbipendit-3-yfHacid knantd pectidiaiboxaiNde;
N-{(3S)-1-[4-(3- Ellgg[gpyagliﬁhrﬂl—dg)phenyl]piperidin -3-yl}-4- hydroxyadamantane 1- carboxamide;

4-Hydroxy-N-[(3S)-1-(i -ylsulfon Iperidin 3- ine-1- carbo
(3-endo)-3-Hydroxy- N?ﬁ)’, fﬁ%?q%l Jﬁyég &ulfo(%w l%{erl Yﬁ IﬁI%O}gfablc clg%iﬁounate
1]octane-8-carboxam|d‘eH(Sl@ﬁdﬁji@aﬁ)&dfb&?ﬂﬂof(@s}hlbwﬂmmyfgwdﬂiﬁ%m@%m13 -yl]-8-
azabicyclo[3.2. d]ectantd8-carboxamide;

3-ex0)-3-hydroxy-N- 2. lsulfonyl q
(1]0?;’,’18 o ﬁaiﬁﬁigmﬁgfefﬂy&réx PSRRI U5 8% ARICYS1PI3 Rantanc-1 -

N-{(3S)-1-[4-(Benzyloxy)phenyl]piperidin-3-yl}-4-hydroxyadamantane-1-carboxamide;
N-[(3S)-1-(3-Fluoropyridin-4-yl)piperidin-3-yl]-4-hydroxyadamantane- 1 -carboxamide;
4-Hydroxy-N-[(3S)-1-(1,3-thiazol-2-yl)piperidin-3-ylJadamantane-1-carboxamide;
4-Hydroxy-N-[(3S)-1-(4-pyridin-3-ylphenyl)piperidin-3-ylJadamantane-1-carboxamide;
N-{(3S)-1-[5-(4-Chlorophenyl)pyridin-2-yl]piperidin-3-yl }-4-hydroxyadamantane-1-

carboxamide;
4-Hydroxy-N-[(3S)-1-(4-pyridin-2-ylphenyl)piperidin-3-ylJadamantane- 1-carboxamide;
(18,5S)-3-Hydroxy-N-[(3S)-1-(1-naphthylsulfonyl)piperidin-3-yl]-8-
azabicyclo[3.2.1]octane-8-carboxamide;
(15,55)-N-{(3S)-1-[(2,6-Dichlorophenyl)sulfonyl]piperidin-3-yl }-3-hydroxy-8-
azabicyclo[3.2.1]octane-8-carboxamide;
(1S,55)-N-{(3S)-1-[(3-Chloro-2-fluorophenyl)sulfonyl]piperidin-3-yl }-3-hydroxy-8-
azabicyclo[3.2.1]octane-8-carboxamide;
(1S,55)-N-{(3S)-1-[(3-chloro-2-methylphenyl)sulfonyl]piperidin-3-yl } -3-hydroxy-8-
azabicyclo[3.2.1]octane-8-carboxamide;
(1S,5S5)-N-{(3S)-1-[(3-chlorophenyl)sulfonyl]piperidin-3-yl}-3-hydroxy-8-
azabicyclo[3.2.1]octane-8-carboxamide;
(15,55)-3-Hydroxy-N-{(3S)-1-[(3-methylphenyl)sulfonyl]piperidin-3-y1}-8-
azabicyclo[3.2.1]octane-8-carboxamide;
(15,55)-N-{(3S)-1-[(2-Fluorophenyl)sulfonyl]piperidin-3-yl }-3-hydroxy-8-
azabicyclo[3.2.1]octane-8-carboxamide;
(15,55)-3-Hydroxy-N-{(3S)-1-[(2-methylphenyl)sulfonyl]piperidin-3-y1 }-8-

azabicyclo[3.2.1]octane-8-carboxamide;
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(3-ex0)-N-{(3S)-1-[(4-Chloro-1-naphthyl)sulfonyl]piperidin-3-yl}-3-hydroxy-8- azabicyclo[3.2.
1]octane-8-carboxamide; (3-endo)-N-{(3S)-1-[(4-Chloro-1-naphthyl)sulfonyl]piperidin-3-yl}-3-hydroxy-8-
azabicyclo[3.2. 1]Joctane-8-carboxamide; MCSLLP
4-Hydroxy-N-[(3S)-1-(2-naphthylsulfonyl)piperidin-3-yl]piperidine-I-carboxamide ;
N-[(3S)-1-(2,1,3-Benzoxadiazol-4-ylsulfonyl)piperidin-3-yl]-4-hydroxypiperidine-I- carboxamide;
(3-endo)-N-[(3S)-1-(2, N4z okEdiRFshapaadmynpliseriahsmsymesritmiolyB- azabicyclo[3.2.
1]octane-8-carbioyasnidestm{(3S)t aff{dablyd@droxy-l-adamantyl)carbonyl]lamino}piperidin-1-yl)-N,N-
dimethylnicotinamide; ?ﬂ%MQ§klﬁ% E%’[t)rg ¥!1r% d%?)ngth(%l)ammo]phenyl}plperldm -3-yD)-4-

[4-(acetyloxy)-1- adamantyl]carbony amino)piperidin-1-yT
dihydro-3,4'"-bipYtlme2d4aninessaamaBidenzyl (3S)-3-
[(5-0x0-4-azabicyclo[4 Bxd-{$8)urdeesiiyi)cadpehryl|aarrime}4 piperidinde; 1 -carboxylate;

(3-endo)-3-Hydroxy-N-{(3331r(4-pitkphs Y'&B‘R &0 SaRZAIEYGRIR & AdQRiangs 8-carboxamide;
N-((3S)-1-{4-[(1- Acetylpﬁ%ﬁdlr{éél -yl)oxy]p enyl}gé%rl ) -y1)-4- E'%rogyagémantane 1-carboxamide;

Meth yl4-[4-((3SF3L A5 droxy-1- adamantyl)carbonyl]am|no)p|per|d|n 1-
yl)phenoxy]piperidine- #-BadboxyMate;Sd-Hy erakyh Ns{ 88 L Ib: (deid [d-miditigtsinfo g ybipenidie-4-yl]oxy)

phenyl)piperidin-3- ylladameptgnekredriaxamidsieh 32} dit4=y1} -4-hydroxyadamantane-1-
[Acetyl(methyl)am no %gnyl}plpendm -3-y1)-4-hydroxyadamantane-1- carboxamide;

(3-endo)-N- [(3S fL mlhophenyl)plperldln -3-y1]-3-hydroxy-8- azabicyclo[3.2. 1]
octane-8- carboxamldeN {(35)-1-[3-Fluoro-5-(trifluoromethyl)phenyl]piperidin-3-yl }-4-hydroxyadamantane-1-

(3-endo)-3-Hyd@amysNni(&S)-1-{4-[(methylsulfonyl)amino]phenyl}piperidin-3-y1)-8- azabicyclo[3.2. 1]

octane-8-carboxamidey E[ltt;% i(@ﬂuorg{[[{e?fhoxqogenyw%g% %aﬁ@ph (r:(I)QLSdZ Joct-8; yljcarbonyl)
ca

amino)piperidin-1-yl]phenyl ama
(3-endo)-3-HydBPNIIES)-1- [4 (2- oxoplperldln -1-yl)phenyl]piperidin-3-yl}-8-
4-Hydroxy-N-{(3S)-1-[5-(trifluoromethyl)pyridin-2-yl]piperidin-3-yl }adamantane-1-

carboxamide;
N-{(3S)-1-[3-Chloro-5-(trifluoromethyl)pyridin-2-yl]piperidin-3-yl}-4-
hydroxyadamantane-1-carboxamide;
4-Hydroxy-N-{(35)-1-[6-methyl-4-(trifluoromethyl)pyridin-2-yl]piperidin-3-
yl}adamantane-1-carboxamide;
4-Hydroxy-N-[(3S)-1-(6-methylpyridin-2-yl)piperidin-3-ylJadamantane-1-carboxamide;
N-[(3S)-1-(6-Fluoropyridin-2-yl)piperidin-3-yl]-4-hydroxyadamantane- 1-carboxamide;
4-Hydroxy-N-[(3S)-1-(4-methylpyridin-2-yl)piperidin-3-ylJadamantane-1-carboxamide;
4-Hydroxy-N-[(3S)-1-(4-methoxypyridin-2-yl)piperidin-3-ylJadamantane- 1-carboxamide;
4-Hydroxy-N-[(3S)-1-(6-methoxypyridin-2-yl)piperidin-3-yl]Jadamantane-1-carboxamide;
N-[(3S)-1-(5-Fluoropyridin-2-yl)piperidin-3-yl]-4-hydroxyadamantane-1-carboxamide;
4-Hydroxy-N-[(3S)-1-(5-methylpyridin-2-yl)piperidin-3-ylJadamantane- 1-carboxamide;
N-[(35)-1-(5-Chloropyridin-2-yl)piperidin-3-yl]-4-hydroxyadamantane-1-carboxamide;
N-[(3S)-1-(2,5-Difluoropyridin-3-yl)piperidin-3-yl]-4-hydroxyadamantane-1-
carboxamide;
N-[(3S)-1-(3,5-Difluoropyridin-2-yl)piperidin-3-yl]-4-hydroxyadamantane-1-
carboxamide;
N-{(35)-1-[4-(Cyclohexyloxy)phenyl]piperidin-3-yl }-4-hydroxyadamantane-1-
carboxamide;
N-{(35)-1-[4-(Cyclopentyloxy)phenyl]piperidin-3-yl}-4-hydroxyadamantane-1-
carboxamide;

4-Hydroxy-N-[(3S)-1-phenylpiperidin-3-yl]piperidine-1-carboxamide;
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azabicyclo[3.2. 1] octane-8-carboxamide;
N-{(3S)-1-[4-(Acetylamino)phenyl]piperidin-3-yl}-4-hydroxyadamantane-1- carboxamide;
N-{(3S)-1-[4-(Acetylamino)phenyl]piperidin-3-yl}-4-oxoadamantane-1-carboxamide; N-({8§);}-{4-
[(Cyclopropylcarbonyl)amino]phenyl}piperidin-3-y1)-4- hydroxyadamantane-1-carboxamide;
4-Hydroxy-4-methyl-N-{(3S)-1-[5-(trifluoromethyl)pyridin-2-yl]piperidin-3-
yl}adamantane-1-carb&kamide ety N4 33 riepylaingdibxyli-daarhisntinléardetifatnino} piperidin-I-
yl)phenyl]carbamaie; {3ndo)-3-Hydroxy-N-{(3S)-1-[4-(trifluoromethyl)phenyl]piperidin-3-yl}-8-

azabicyclo[3.2. 1]octangB:ea1R%aUdE in-6-vI)miperidin-3-vil-4-hvd d tane-1-carb de-
(3-endo)-N-[(38)-1-Biphe%)é%-t%bip%%%?n%-yyli?flz.’p-ehri/é?oxg/-]S-azyarkg)i)éyacI%T%I.lza.riZocctagn(é)%lzncg’rboxamide;

/ ; ICYCI(
(3-endo)-N-((3S)-1-{4-f{c pyracety i InBISRE R BEiperdiR R4 Y-3-droxy-8- azabicyclo[3.2.
1]octane-8-carbioydaonidéyri:a6:MTCSirbéXamide;

(3-endo)-3-Hydroxy-N-{(38);r[f (2-gxamprealiginyhRhsmdilaireridin 8 azabicyalol3 2.

1]octane-8-carboxamide;
(3-endo)-3-Hde8Q§?—N9{K§5S)-1-[5-(trifluoromethyl)pyridin-2-y|]piperidin-3-y|}-8- azabicyclo[3.2.
1]octane-8-carboxamidetl{8-exyeld) NS 3 $3-E-(Bapluotopyidippyy) pipenidind 34y 4daBunao ky- 8-
azabicyclo[3.2. Japtangi8-carboxamide; or pharmaceutically acceptable salt thereof. 43. A compound

of Formula la: R9 R8 Bl?}@(?roylsy- ﬁ EélSS-I}I —Eiﬁme%ﬁgxl):g eﬁzlgfll)\ll)@zr?dilﬁ —S/_I_]-I;i%erlgin—}yl }adamantane-1-

carboxamide;

Ethyl [4-((35)-3-{[(4-Hydroxy-1-adamantyl)carbonyl]amino }piperidin-1-
yl)phenyl]methylcarbamate;

N-[(3S)-1-(5-{4-[(Cyclopropylamino)carbonyl]phenyl } pyridin-2-yl)piperidin-3-yl]-4-
hydroxyadamantane-1-carboxamide;

N-[(3S)-1-(6'-Fluoro-3,3'"-bipyridin-6-yl)piperidin-3-yl]-4-hydroxyadamantane-1-
carboxamide;

tert-Butyl 4-[4-((35)-3-{[(4-hydroxy-1-adamantyl)carbonyl]amino } piperidin-1-
yl)phenoxy]piperidine-1-carboxylate;

4-Hydroxy-N-[(3S)-1-(6'-methoxy-3,3'-bipyridin-6-yl)piperidin-3-ylJadamantane-1-
carboxamide;

6'-((35)-3-{[(4-Hydroxy-1-adamantyl)carbonyl]amino } piperidin-1-yl)-3,3'"-bipyridine-6-
carboxamide;

4-Hydroxy-N-[(3S)-1-(quinolin-8-ylsulfonyl)piperidin-3-yl]piperidine-1-carboxamide;

N-((3S)-1-{[5-(Dimethylamino)-1-naphthyl]sulfonyl } piperidin-3-yl)-4-
hydroxypiperidine-1-carboxamide;

(3-ex0)-N-((35)-1-{[5-(Dimethylamino)-1-naphthyl]sulfonyl } piperidin-3-yl)-3-hydroxy-
8-azabicyclo[3.2.1]octane-8-carboxamide;

(3-endo)-N-((3S)-1-{[5-(Dimethylamino)-1-naphthyl]sulfonyl } piperidin-3-yl)-3-hydroxy-
8-azabicyclo[3.2.1]octane-8-carboxamide;

3-Hydroxy-N-[(3S)-1-(quinolin-8-ylsulfonyl)piperidin-3-yl]-8-azabicyclo[3.2.1]octane-8-
carboxamide;

N-[(3S)-1-(2-Fluorophenyl)piperidin-3-yl]-3-hydroxy-8-azabicyclo[3.2.1]octane-8-
carboxamide;

N-[(3S)-1-(4-Fluorophenyl)piperidin-3-yl]-3-hydroxy-8-azabicyclo[3.2.1]octane-8-

carboxamide;
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or pharmaceutically acceptable salt thereof, wherein: L is absent; Ar is aryl or heteroaryl, each
optionally substituted by 1, 2, 3, 4 or 5 -W-X-Y-Z; Riis H or C1-6 alkyl; R1 is H, C(O)ORDb, S(O)Ra,
S(O)NRRd, S(0)2Ra, S(0)2NRcRd, Ci-io alkyl, C1_10 haloalkyl, C2-10 alkenyl, Cz_lqglkypyl, aryl,
cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, wherein said Ci_io alkyl, Ci_io haloalkyl, Clio alkenyl, C2-10 alkynyl, aryl,

cycloalkyl, heteroaryl, hetefat)cloRkit(aryrRIRghen KRBy 3y Bydieaidilalkyl or
heterocycloalkylatyd s @puanadiynshsitotediby 1, 2 or 3 R14; R2 is H, C1-6 alkyl, arylalkyl,

heteroarylalkyl, cycIoa@éng%%:?qigs}&ﬁ%%é@aﬁtg{ﬂggg@gﬁwﬁg{yﬂﬁﬁgﬁwﬁﬁgﬁ%ﬂg}l b_each optionally

substituted by 1, 2 or 3 R14; , loalkyl, héterocycloalkyl, each optionally
substituted by 122808y gelif-ospng 8saRef iR 3aR36 R3a and R 3b are each, independently, H,
C1-6 alkyl, aryl, cycloalkyhdeeteHycyctpdikyl Bdch-oplienatiytisuiygtittgthipyrillji23ey B&W'-X'-Y'-Z; or

R3a and R 3b tqggethanth thedNaiamdowhieh they are attached form a 4-14 membered
heterocycloalkyl group which is oﬁgtionall substituted by 1, 2 or 3 -W'-X'-Y'-Z; R4, R5, R6, R7, R8, R9,

Rlo and R11 are each, Adepenly Wrﬁ?{ﬁ@%ﬂ%ﬁ“{f@(ﬂ@ﬁﬁﬁﬁ FIHBRE BEISIRRRD, NRcRd,
NR'C(O)Ra’, NRett@t@)@Rb, S(O)Ra, S(O)NRRd, S(O)2Ra, S(O)2NR Rd, SRb, Ci_lo alkyl, Ci_lo
syl heteroanylalky cydlon o o ooy el Ao s G 10 Al Gt 10
arylalkyl, heteroaryla cloalky eterocyc alkyl, wherein sa alkyl, C1_
naoaliyl, 02,10 ke CH Moy T TR R P B s e BT
heteroarylalkyl, €yefsamkdtalkyl or heterocycloalkylalkyl is optionally substituted by 1, 2 or 3 R14; or R1
and R2 together with thejcarbor andritieged2iomsiteriabish theyarexaitashediorm a 3-14
membered heterogycloalkyl group which is optionally substituted by 1, 2 or 3 R14; or R1 and R 3
together with the carbon atoms to which they are attached and the intervening -NR2CO- moiety form

a 4-14 membered hetefd&ydakidroap ity aprmsidinshbsttitewrdynenongl 3 R14; or R2 and R
3 together with thereaiibids, and nitrogen atoms to which they are attached form a 3-14 membered

heterocycloalkyl grou p4%8&i§-9&‘(‘§§3ﬁ'%%&ﬁﬁﬂﬁ‘z{t%ﬂ}l@){y’rypﬁ)&fdﬁﬁ%ﬁ adamantane-1 -carboxamide;
N-{(3S)-1-[4-(3-Fluoropyridin-4-yl)phenyl]piperidin-3-yl }-4-hydroxyadamantane-1-
carboxamide;
4-Hydroxy-N-[(3S)-1-(isoquinolin-5-ylsulfonyl)piperidin-3-yl]piperidine-1-carboxamide;
(3-endo)-3-Hydroxy-N-[(3S)-1-(isoquinolin-5-ylsulfonyl)piperidin-3-yl]-8-
azabicyclo[3.2.1]octane-8-carboxamide;
(3-endo)-3-Hydroxy-N-[(3S)-1-(2-naphthylsulfonyl)piperidin-3-yl1]-8-
azabicyclo[3.2.1]octane-8-carboxamide;
(3-ex0)-3-hydroxy-N-[(3S)-1-(2-naphthylsulfonyl)piperidin-3-yl]-8-
azabicyclo[3.2.1]octane-8-carboxamide;
(3-ex0)-N-{(3S)-1-[(4-Chloro-1-naphthyl)sulfonyl]piperidin-3-yl }-3-hydroxy-8-
azabicyclo[3.2.1]octane-8-carboxamide;
(3-endo)-N-{(3S)-1-[(4-Chloro-1-naphthyl)sulfonyl]piperidin-3-yl }-3-hydroxy-8-
azabicyclo[3.2.1]octane-8-carboxamide;
4-Hydroxy-N-[(3S)-1-(2-naphthylsulfonyl)piperidin-3-yl]piperidine-1-carboxamide ;
N-[(3S)-1-(2,1,3-Benzoxadiazol-4-ylsulfonyl)piperidin-3-yl]-4-hydroxypiperidine-1-
carboxamide;
(3-endo)-N-[(3S)-1-(2,1,3-Benzoxadiazol-4-ylsulfonyl)piperidin-3-yl]-3-hydroxy-8-
azabicyclo[3.2.1]octane-8-carboxamide;
6-((35)-3-{[(4-Hydroxy-1-adamantyl)carbonyl]amino } piperidin-1-yl)-N,N-

dimethylnicotinamide;
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or R4 and R5 together with the carbon atom to which they are attached form a 3-14 membered
cycloalkyl or heterocycloalkyl group which is optionally substituted by 1, 2 or 3 R14; or R6 and R7
together with the carbon atom to which they are attached form a 3-14 membered cyclqgdl ¢
heterocycloalkyl group which is optionally substituted by 1, 2 or 3 R14; or R8 and R9 together with the
carbon atom to which they are attached form a 3-14 membered cycloalkyl or heterocycloalkyl group

which is optionally sub$titded By (3523 -Readyler il odmamlisabeptharnmripradEatbdh3atom to
which they are aitaahetlfaripyadael#(2RemBengtheycloalkyl or heterocycloalkyl group which is

optionally substitited hy., 7,96 31,00 R4, Anch B dagethen WilLhe,saibon fiamip which they are

attached form a 3-7 membered fused cycloalkyl group or membered fused heterocycloalkyl group
which is option8IRFSUBstEARIBIE, 2 or 3 R14; or R6 and R9 together with the carbon atom to which
they are attached form(a<3«dp)-Mbmibbened f(3Dd cyaloatityhghpipproind3F iRt mitergdofdsedoctane-
heterocycloalkykgroun which is optionally substituted by 1, 2 or 3 R14; R14 is halo, C1-4 alkyl, Cl-4
haloalkyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, CN, NO2, ORa', SR a', C(O)Rb, C(O)NRCRd,
C(O)ORa’, OC(O)Rb, é@}ﬁﬁﬁh&ﬁﬁ?ﬁ&lﬁﬁ?&% &y RsRvBpisseE’ E[G)Rb. S(O)NRCRd,
S(O)2Rb, or S(Oy2RRG@RdawhV @ridAWtidre each, independently, absent, C1-6 alkylenyl, C{

alkenylenyl, C{ alkynylgayli Q.[5 (B8, GRn LD CEONRay RQbsHP 2B NReMiNROCONRF, wherein
said C1-6 alkylenyl, C26 alkenylenyl, C26 alkynylenyl are each optionally substituted by 1, 2 or 3 halo,
OH, C14 alkoxy,{}éﬂoﬁg}%gﬂgﬁ%ﬁ %%éﬁlr)loox,yéf’df alkylamino or C28 dialkylamino; X, X' and X" are each,
independently, absent*Ed@aiRyIEAYL; |26 aikesihrsninraraididenlpxaipheayornaidin-feteroaryl or
heterocycloalkykaherginsaictLdmalkydenyl, C2-6 alkenylenyl, C{ alkynylenyl, cycloalkyl, heteroaryl
or heterocycloalkyl is qptioally, suhstityted, by one or mare.hala. GN, NQ2, OH, .C1-4 alkpxy, C1-4
ok amine, C1 e e A B A SR b ettty -
independently, SHS8FHNEF: 6 alkylenyl, C2-6 alkenylenyl, C{ alkynylenyl, 0, S, NRe, CO, COO, CONRe,
SO, S02, SONRe, or NROGONRBIVherelmBaith&ayd ppladanly I CRrgadkersylenyl, C{ alkynylenyl are

each optionally M@%@E‘rﬁ?@zm’o}m&%cﬁr@é}!&n@éﬂ’ C14 alkoxy, C14 haloalkoxy, amino, C14 alkylamino
or C28 dialkylamino;Z, Z' and Z" are each indeﬁendentals}/, H, halo, CN, NO2, OH, C1 alkoxy, C14

haloalkoxy, amino, C-# &G erc «asd’léﬂ St S‘&f%ygﬁ{%‘}(@f{hﬁmgﬂﬂ?@ﬁﬁ'5n<'§hyl, aryl,

cycloal kyI , azabicyclo[3.2.1]octane-8-carboxamide;
Ethyl {4-[(3S)-3-({[(3-endo)-3-hydroxy-8-azabicyclo[3.2.1]oct-8-
yl]Jcarbonyl Jamino)piperidin-1-yl]phenyl }carbamate;
(3-endo)-3-Hydroxy-N-{(3S)-1-[4-(2-oxopiperidin-1-yl)phenyl]piperidin-3-y1}-8-
azabicyclo[3.2.1]octane-8-carboxamide;
N-{(3S)-1-[4-(Acetylamino)phenyl]piperidin-3-yl}-4-hydroxyadamantane-1-
carboxamide;
N-{(35)-1-[4-(Acetylamino)phenyl]piperidin-3-yl } -4-oxoadamantane- 1-carboxamide;
N-((35)-1-{4-[(Cyclopropylcarbonyl)amino]phenyl } piperidin-3-yl)-4-
hydroxyadamantane-1-carboxamide;
4-Hydroxy-4-methyl-N-{(3S)-1-[5-(trifluoromethyl)pyridin-2-yl]piperidin-3-
yl}adamantane-1-carboxamide;
Methyl [4-((3S)-3-{[(4-hydroxy-1-adamantyl)carbonyl]amino } piperidin-1-
yl)phenyl]carbamate;
(3-endo)-3-Hydroxy-N-{(3S)-1-[4-(trifluoromethyl)phenyl]piperidin-3-y1}-8-
azabicyclo[3.2.1]octane-8-carboxamide;
(3-endo)-N-[(3S)-1-Biphenyl-4-ylpiperidin-3-yl]-3-hydroxy-8-azabicyclo[3.2.1]octane-8-
carboxamide;
(3-endo)-N-((3S5)-1-{4-[(Cyclopropylacetyl)amino]phenyl } piperidin-3-yl)-3-hydroxy-8-

azabicyclo[3.2.1]octane-8-carboxamide;
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heteroaryl or heterocycloalkyl, wherein said C-6 alkyl, C2-6 alkenyl, C{ alkynyl, aryl, cycloalkyl,
heteroaryl or heterocycloalkyl is optionally substituted by 1, 2 or 3 halo, C-6 alkyl, C2-6 alkenyl, C2-6
alkynyl, C1 haloalkyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, CN, NO2, OR a, SRg:§(@R',
C(O)NR'Rd, C(O)ORa, OC(O)Rb, OC(O)NRRd NRRd NRC(O)Rd, NRC(O)ORa, S(O)R', S(O)NRcRd,
S(0)2Rb, or S(O)2NRRd; wherein two -W-X-Y-Z attached to the same atom optionally form a 3-14
membered cycloalkyl 6¥3upA-3ridrdisaratt Héterokycanrigistinp optidsarashdtnited By 1, 2 or 3 -
W"-X"-Y"-Z' ; whereitydwo. W‘}@é‘m\iéﬂ'cattﬂmﬁﬂdo the same atom optionally form a 3-14 membered
cycloalky) or 354 memagkas heeieNcloal araug ARYIORAN SUARHILISA i Au R OL AW XY
wherein -W-X-Y-Z is other than herein -W'- is othér than H; erein - ' G -Y"-Z"is other
than H; Ra and ﬁ%xbéfﬂélaﬁ&%]ﬁf&é‘ﬁérfd&?ﬁwﬁ? C1 6 aIkyI, C-6 haloalkyl, C2-6 alkenyl, C2-6 alkynyl,
aryl, cycloalkyl, hetero&ryhnde) €3 B y¢loBlkydopatidnelry BpiickiCH6- 24Ky3-@ytisoheidalkyl, C{ alkenyl, C2-6

alkynyl, aryl, cyglog iariganyk 8T irteramyeloalkyl; heterocycloalkyl, heterocycloalkylalkyl is
optionally substitute WI 'H, OH, amino, halo, C16 alkyl, C-6 haloalkyl, aryl, arylalkyl, heteroaryl,

heteroarylalkyl, cycloalﬁ&?%%@‘i‘é‘fé&él%%ﬁ&f U AR are each, independently, H, C1_6 alkyl,

C1_6 haloalkyl, C{ alkenyl, C2-6 alkynyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl,
heteroaryfalkyl, Sy CrpamtekyPerladterocycloalkylalkyl, wherein said C-6 alkyl, C16 haloalkyl, C2-6
alkenyl, C2-6 alkynyl, aryl, cycloalkyl, heteroaryl, hetﬁﬁoq:yl: glkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl or heterocycloalkylalkyl is optionallR%t d with H, OH, amino, halo, C16 alkyl, C-6
haloalkyl, C16haloalkyl, aryl, arylalkyl, het roarP_/I I , cycloalkyl or heterocycloalkyl; R and
Rd are each, independently, H, C1_10 alk \C1 —6 {4 I enyl C2-6 alkynyl, aryl, heteroaryl
cycloalkyl, heterocycloalkyl, arylalkyl heteroarylalkw
said C1_10 alkyl, C-6 haloalkyl, C2-6 alkenyl, c2f ky I, aiR2 heteroaryl, cycloalkyl,
heterocycloalkyl arylalkyl, heteroarylalkyl, cycloalkylalkyl or |heterocyc|oa|ky|a|ky| is optionally

substituted with H, OH, amino, halo, C16 alkyl, C-6 halo 5 6haloalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, cycloalkyl or heterocycloalkyl; 169 MCSL and Rd together with the N atom to

which they are attached form a 4-, 5-, 6- or
or pha.rmaceuncally acceptable salt thereof, wherein:

L is absent;

Ar is aryl or heteroaryl, each optionally substituted by 1, 2, 3,4 or 5 -W-X-Y-Z;

R"is H or Cy¢alkyl;

R' is H, C(O)OR”, S(O)R*, S(O)NR‘R?, S(O),R*, S(O),NR‘R’, C,.y alkyl, Cyo
haloalkyl, C, ¢ alkenyl, C, ;¢ alkynyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalkyl, wherein said C;_j alkyl, C;.;o haloalkyl,
C,10 alkenyl, C,,0 alkynyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalkyl is optionally substituted by 1, 2 or 3 R';

R* is H, Cig alkyl, arylalkyl, heteroarylalkyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl or heterocycloalkylalkyl, each optionally substituted by 1, 2 or 3 R';

R’ is H, C 6 alkyl, cycloalkyl, heterocycloalkyl, each optionally substituted by 1, 2 or 3 —
W-X'-Y'-Z';

or R? is NR¥R?;

R* and R are each, independently, H, C,¢alkyl, aryl, cycloalkyl, heterocycloalkyl, each
optionally substituted by 1, 2 or 3 -W'-X"-Y'-Z';

or R* and R™ together with the N atom to which they are attached form a 4-14 membered
heterocycloalkyl group which is optionally substituted by 1, 2 or 3 -W'-X'-Y'-Z;

R*, R’, R% R’, R®, R’, R" and R'"" are each, independently, H, OC(O)R*, OC(O)OR",
C(O)OR", OC(O)NRRY, NR°R", NR°C(O)R", NR°C(O)OR", S(O)R", S(O)NR'R?, S(O),R",
S(0),NR°RY, SR", C,.j alkyl, Cy.jo haloalkyl, Cyo alkenyl, C,. alkynyl, aryl, cycloalkyl,
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7-membered heterocycloalkyl group; R' and Rd' are each, independently, H, Ci_io alkyl, Ci_6
haloalkyl, C{ alkenyl, C{ alkynyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl or heterocycloalkylalkyl, wherein said C1_10 alkyl, C-6 haloalkyl, C2-6 gjkapyh C2-6
alkynyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or

heterocycloalkylalkyl is optionally substituted with H, OH, amino, halo, C1-6 alkyl, C1-6 haloalkyl,
C1l6haloalkyl, aRicRAAlkgIcReYersbI, %@?@?ﬂaﬂfitﬁlkwlé%loawkkﬂaaw}?&@r%ymawwaélﬁmﬂ%d Rd

together with the/Nratomidaowhigkythey, ghelaitached fanengl 4c, H-albyrdl, dymenbensd hetesagycloalkyl

groue: R and RLGIREAGN INRRSTASOIN, Hil 10l Raloalll G llery Gaify alomy

aryl, heteroaryl, c oalk@ eterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalky IRV FhRYdirt 85 r_|0 alkyl, C1-6 haloalkyl, C2-6 alkenyl, C{ alkynyl, aryl,
heteroaryl, cycloalkyl, herérocyR]oadkyikr avigahiodaibetencaritatiylatoysioalikydalityl ere attached form

heterocycloalkyladky] i5.ppUQR @U%&%&MMWMCQU@M% HNlQnfed 8,21kyl, GRhaloalkyl,
Ci_6haloalkyl, aryl, arylal [%{I hetegoaryl, heteroarylalk % cycloalkyl or heterocycloalkgl or Re and Rf

together with the N atoth \ﬂf’ﬂcﬁ tﬁ%%?tg?é Aifa e FHOh 4gms 50 BhiSP sy dspbsdHetatolcloalkyl
group; and q is hioreningtiNihE Provises fa) wher nislabhtteme falie hethylvtidnRBtsnether than
C2-3 alkyl substitytaaybyp(Q)2R r(B) when L is absent and R3 is methyl, then R2 is other than ethyl

substituted by NR Ra 3 is other t eridi 1 WhICh IS stituted b
“E(O)-(C14 Aty or o8 K ASOLET A RN b A GO S S B0 & SRS caly
acceptable salt %Pé@ﬁ%@%t?mb@&ﬁbﬂwp@lﬂ%ﬁﬁ%%wm@méh§hblé 3 REN NH R3 —-~0

lla. 170 MCSLLP 45. The‘campoung:obchaim dé,ambanphatmaceniticaly aceaptahie sath thereof,
wherein Ar is phe n¥bbred cycloalkyl or heterocycloalkyl group which is optionally substituted by 1, 2 or 3 R"
or R® and R’ together with the carbon atom to which they are attached form a 3-14
membered cycloalkyl or heterocycloalkyl group which is optionally substituted by 1, 2 or 3 R';
or R® and R’ together with the carbon atom to which they are attached form a 3-14
membered cycloalkyl or heterocycloalkyl group which is optionally substituted by 1, 2 or 3 R';
or R" and R'"' together with the carbon atom to which they are attached form a 3-14
membered cycloalkyl or heterocycloalkyl group which is optionally substituted by 1, 2 or 3 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 1, 2 or 3 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 1, 2 or 3 R';
R' is halo, C alkyl, C,4 haloalkyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, CN,
NO,, OR*, SR*, C(O)R", C(O)NR°RY, C(0)OR", OC(O)R", OC(O)NRR", NR°RY, NR°C(O)R,
NR‘C(O)OR", S(O)R”, S(O)NR°R’, S(O),R", or S(O),NR*R";

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

X, X' and X" are each, independently, absent, C,¢ alkylenyl, C,4 alkenylenyl, C,¢
alkynylenyl, aryl, cycloalkyl, heteroaryl or heterocycloalkyl, wherein said C,¢ alkylenyl, Cy¢
alkenylenyl, C,¢ alkynylenyl, cycloalkyl, heteroaryl or heterocycloalkyl is optionally substituted
by one or more halo, CN, NO,, OH, C, 4 alkoxy, C;_4haloalkoxy, amino, C;4 alkylamino or C,
dialkylamino;
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pyridyl, pyrimidinyl, thiazolyl, each optionally substituted with 1 or 2 W-X-Y-Z. 46. The compound of
claim 44, or a pharmaceutically acceptable salt thereof, wherein Ar is phenyl, pyridyl, pyrimidinyl,
thiazolyl, each optionally substituted with 1 or 2 halo, nitro, cyano, amino, C14 alkyl, Ci#alkgxy, C14
haloalkyl, C1 haloalkoxy, dialkylaminocarbonyl, dialkylaminocarbonylalkyloxy,
cycloalkylcarbonylamino, cycloalkylcarbonyl(alkyl)amino, alkoxycarbonylamino, alkoxycarbonyl,
alkylsulfonyl, alkylsulfohyEniifb,Y cyfosikyldndyreansehy  abiib, Gryllkdtarbaryt HEtarseytidalkyl,
arylalkyloxy, cycleatkidopyo hetsrRicycoathglaxyNasytamaom, songalky NRTGONR', wherein said Cy.q
1.2.3,6-tetrahycigpaiding] Sistiuied &, AKREATROM 8 léﬁ)@@gﬁgmd%?gma%fgm;

wherein said aryl, heteroaryl, heterocycloalkyl, and heterocycloalKyloxy, are each optionall

substituted by one 8K brE AR R0 EI4 Gy 2D, Adyvadinlslaaisulfonyl,
cycloalkylaminocarbon® Zaikadxd/cat b ary indrpamien e aibizriy] CA7 NDhe0db i potind yo CeldinvAkoxgr a

pharmace UtiC&"MQRFPQISzéﬂBU@@QJ dMRALGTHL RS IsnGYopraryl /CIaRYIN, XEIeRgnXL
cyclohexyl, cycloheptyl, adamantyl, %@gclo[&z.1]octany?:];lgﬁorbornyl, 1,2,3,4-tetrahydronaphthyl,
t

azepan-?-on-yl,lﬁzea?%{yﬂ)l%%ffgfﬁ.cfﬁ AYICTHASIA, “Goiioinyts eSS Sl sPhHas R edeh
optionally substitefteeiutyl ot brt@odf¢logiky!-Z'opBoiRHe whstiptadrid of Zleim B, Cor allphafmadeutically
agceptablle zalt tirlggrﬁ@nyv,h@rgrﬁakﬁﬁqiﬁ d%}’f}:%&'i@ﬁh&lpy&%}{'hQﬁéFA@RﬁTE&W&IPM@JQN@%}Ibl@Y@Rk‘!epty|1
adamantyl, bicy 2. : y - tgnaphthy ﬁ%‘%ﬁ s QN a
8-aza—bicyclo[3.gﬁ;%gig&%%?ﬁheny@?ﬁt@é@%’%@g@%%t%t’:g 3? T or g%, éﬁ& %(f-)ﬁ)la{llkyl, Cl-4
alkoxy, hydroxyfRR, -2 ) NERoxXfOhBterbaty) Netroarylalkyl, or alkylcarbonyloxy; wherein said aryl,
heteroaryl, heteroarylaldréshapiionally-subsiitiited by e ahdCaloalkyfieaheierecydaalkydepiianally
substituted by alk arbonyl, 49. A .composition comprising a compun ny on claims 1 to 48,
or & pharmaces e St e BTN CA R S SRR LAY BT a0 se ofa
compound in th&rmantifacture of a medicament for modulating 11(3HSD1 or MR wherein the
compound is a compouwnereif any owexofclinmmdhéo d8hosanphatimageuticalyracceptablentattdthereof.

51. The use of claifg, 50 vhersin saishmadilatingds abivitings dia-MGCSkkR.LRA: iS¢, of 3,compound in

the manufacture of a medicament for treating a disease, wherein said disease is associated with
expression or a&’i\ﬁfy'gf'fl’BHSDl or MR, wherein the compound is compound of any one of claims
1 to 48, or a pharmaceutigaihy-Aceptalesaltither:of.

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, C, ¢ alkyl, C, ¢ haloalkyl, C, ¢ alkenyl, C,_¢ alkynyl,
aryl, cycloalkyl, heteroaryl or heterocycloalkyl, wherein said C,¢ alkyl, C;¢ haloalkyl, C,¢
alkenyl, C,¢ alkynyl, aryl, cycloalkyl, heteroaryl or heterocycloalkyl; heterocycloalkyl,
heterocycloalkylalkyl is optionally substituted with H, OH, amino, halo, C;¢alkyl, C,_¢haloalkyl,
aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl or heterocycloalkyl;

R® and RY are each, independently, H, C,¢ alkyl, C,¢ haloalkyl, C,¢ alkenyl, C,¢
alkynyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl
or heterocycloalkylalkyl, wherein said C;¢ alkyl, C,¢ haloalkyl, C,¢ alkenyl, C,4 alkynyl, aryl,
cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substituted with H, OH, amino, halo, C;alkyl, C,_¢haloalkyl,
C,.¢haloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl or heterocycloalkyl;

R® and RY are each, independently, H, C, o alkyl, C,¢ haloalkyl, C,¢ alkenyl, C,¢
alkynyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl
or heterocycloalkylalkyl, wherein said C;.;o 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,_¢haloalkyl,
C,.shaloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl or heterocycloalkyl;
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53. The use of claim 52 wherein said disease is obesity, diabetes, glucose intolerance, insulin

resistance, hyperglycemia, hypertension, hyperlipidemia, cognitive impairment, depression, dementia,

glaucoma, cardiovascular disorders, osteoporosis, inflammation, a cardiovascular, rengh@j | p
inflammatory disease, heart failure, atherosclerosis, arteriosclerosis, coronary artery disease,
thrombosis, angina, peripheral vascular disease, vascular wall damage, stroke, dyslipidemia,

hyperl|poprotelnaem|a°bIl%\b?lé‘ﬁ‘cl%l)}@ﬁfﬁ%ﬁér’f'ﬁﬁ1 tﬁﬂ)@‘éﬂtﬂyéﬁp%@%ﬂﬁ%%sﬁ‘é%léhas 6- or

hypertriglyceridemiantaetataliccsyloadignieoop;general aldosterone-related target organ damage. 172

44,

R® and RY are each, independently, H, C,.;o alkyl, Ci¢ haloalkyl, C,.¢ alkenyl, C,.¢
alkynyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl
or heterocycloalkylalkyl, wherein said C,.o alkyl, C;¢ haloalkyl, C,4 alkenyl, C,¢ alkynyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substituted with H, OH, amino, halo, C,_¢alkyl, 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;

R® and R are each, independently, H, C, o alkyl, C,¢ haloalkyl, C,¢ alkenyl, C,¢
alkynyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl
or heterocycloalkylalkyl, wherein said C;.;o 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,_¢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

qis 1or2;

with the provisos:

(a) when L is absent and R” is methyl, then R’ is other than C,3 alkyl substituted by
S(O)R";

(b) when L is absent and R is methyl, then R? is other than ethyl substituted by NR°RY;
and

(©) R? is other than piperidin-3-yl which is N-substituted by one —C(O)-(C,_4 alkyl) or one
—C(0)O(C,4alkyl)

The compound of claim 43, or a pharmaceutically acceptable salt thereof, wherein the compound

is a compound having Formula Ila:

Ar—N
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45.

46.

47.

48.

49.

50.

51.

MCSLLP

The compound of claim 44, or a pharmaceutically acceptable salt thereof, wherein Ar is phenyl,

pyridyl, pyrimidinyl, thiazolyl, each optionally substituted with 1 or 2 -W-X-Y-Z.

The compound of claim 44, or a pharmaceutically acceptable salt thereof, wherein Ar is phenyl,
pyridyl, pyrimidinyl, thiazolyl, each optionally substituted with 1 or 2 halo, nitro, cyano, amino,
C4alkyl, C,4alkoxy, C;4haloalkyl, C;_4haloalkoxy, dialkylaminocarbonyl,
dialkylaminocarbonylalkyloxy, cycloalkylcarbonylamino, cycloalkylcarbonyl(alkyl)amino,
alkoxycarbonylamino, alkoxycarbonyl, alkylsulfonyl, alkylsulfonylamino,
cycloalkylalkylcarbonylamino, aryl, heteroaryl, heterocycloalkyl, arylalkyloxy, cycloalkyloxy,
heterocycloalkyloxy, acylamino, acyl(alkyl)amino, 1,2,3,6-tetrahydropyridinyl substituted by
alkoxycarbonyl, 2-oxopiperidinyl, or 2-oxopyrrolidinyl;

wherein said aryl, heteroaryl, heterocycloalkyl, and heterocycloalkyloxy, are each
optionally substituted by one or more halo, cyano, C,4 alkoxy, acyl, acylamino, alkylsulfonyl,

cycloalkylaminocarbonyl, alkoxycarbonyl, or aminocarbonyl.

The compound of claim 44, or a pharmaceutically acceptable salt thereof, whererin R is
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, adamantyl, bicyclo[3.2.1]octanyl,
norbornyl, 1,2,3,4-tetrahydronaphthyl, azepan-7-on-yl, 8-aza-bicyclo[3.2.1]octanyl, indolyl,
quinolinyl, indol-3-ylmethyl, or phenyl, each optionally substituted by 1 or 2 -W'-X'-Y'-Z".

The compound of claim 43, , or a pharmaceutically acceptable salt thereof, whererin R” is
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, adamantyl, bicyclo[3.2.1]octanyl,
norbornyl, 1,2,3,4-tetrahydronaphthyl, azepan-7-on-yl, 8-aza-bicyclo[3.2.1]octanyl, or phenyl,
each optionally substituted by 1 or 2 halo, OH, C,4alkyl, C,4alkoxy, hydroxylalkyl, aryl,
aryloxy, heteroaryl, heteroarylalkyl, or alkylcarbonyloxy;

wherein said aryl, heteroaryl, heteroarylalkyl is optionally substituted by 1 or 2 C,4alkyl
or heterocycloalkyl optionally substituted by alkoxycarbony]l.

A composition comprising a compound of any one of claims 1 to 48, or a pharmaceutically

acceptable salt thereof, and a pharmaceutically acceptable carrier.

Use of a compound in the manufacture of a medicament for modulating 11HSD1 or MR wherein
the compound is a compound of any one of claims 1 to 48, or a pharmaceutically acceptable salt

thereof.

The use of claim 50 wherein said modulating is inhibiting.
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52.

53.

MCSLLP

Use of a compound in the manufacture of a medicament for treating a disease, wherein said
disease is associated with expression or activity of 11BHSD1 or MR, wherein the compound is

compound of any one of claims 1 to 48, or a pharmaceutically acceptable salt thereof.

The use of claim 52 wherein said disease is obesity, diabetes, glucose intolerance, insulin
resistance, hyperglycemia, hypertension, hyperlipidemia, cognitive impairment, depression,
dementia, glaucoma, 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.
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