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Glucocorticoids are steroid hormones that regulate fat metabolism, function and distribution.
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 the control of a short-term neuroendocrine 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 resulting from the ability of cortisol to suppress ACTH production in the anterior pituitary and

CRH production in the hypothalamus.

Aldosterone is another hormone produced by the adrenal cortex; aldosterone regulates sodium
and potassium homeostasis. Fifty years ago, a role for aldosterone excess in human disease was
reported in a description of the syndrome of primary aldosteronism (Conn, (1955), J. Lab. Clin. Med.

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 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 vivo, 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
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and human tissues;
oxoreductase in intact cells and tissues, catalyzing the activation of cortisol from inert cortlsone (Low

et al. (1994) J. Mol. Endocrin. 13: 167-174) and has been reported to regulate glucocorticoid access to
the GR. Conversely, 11BHSD2 expression is found mainly in mineralocorticoid target tissues such as
20  kidney, placenta, colon and salivary gland, acts as an NAD-dependent dehydrogenase catalyzing the
inactivation of cortisol to cortisone (Albiston et al. (1994) Mol. Cell. Endocrin. 105: R11-R17), and
has been found to protect the MR from glucocorticoid excess, such as high levels of receptor-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 11BHSD?2 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
glucocorticoid inducible kinase-1 (sgk-1) expression leads to the absorption of Na" 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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ystt to as ‘SAME’) characterized by hypertension, hypokalemia, and sodium retention (Wilson et al.

(1998) Proc. Natl. Acad. Sci. 95: 10200-10205). Likewise, mutations in 11BHSDI1, a primary

regulator of tissue-specific glucocorticoid bioavailability, and in the gene encoding a co-localized

20  NADPH-generating enzyme, hexose 6-phosphate dehydrogenase (H6PD), can result in cortisone

reductase 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 glucocorticoid 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% RBd.: 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

syndrome) 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).
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central obesity and the associated metabolic complications in syndrome X result from increased
activity of 11BHSD1 within adipose tissue, resulting in ‘Cushing’s disease of the omentum’ (Bujalska
20 etal. (1997) Lancet 349: 1210-1213). Indeed, 11BHSDI1 has been shown to be upregulated in adipose
tissue of obese rodents 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. 88: 2738-2744; Wake et al. (2003) J. Clin. Endocrinol. Metab. 88: 3983-3988).
Additional support for this notion has come from studies in mouse transgenic models.
25 Adipose-specific overexpression of 11BHSDI1 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]1 in these
30 mice (2-3 fold) is very similar to that observed in human obesity (Rask et al. (2001) J. Clin.
Endocrinol. Metab. 86: 1418-1421). This suggests that local 11BHSD1-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 11BHSD1-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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hepatic insulin sensitivity and reduce blood glucose levels in hyperglycemic strains of mice (Barf et
al. (2002) J. Med. Chem. 45: 3813-3815; Alberts et al. Endocrinology (2003) 144: 4755-4762).

20 Furthermore, it was recently reported that selective inhibitors of 11BHSDI can ameliorate severe
hyperglycemia in genetically diabetic obese mice. Thus, 11BHSDI1 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 11BHSDI activity
can be effective in combating obesity and/or aspects of the metabolic syndrome cluster, including
glucose intolerance, insulin resistance, hyperglycemia, hypertension, and/or hyperlipidemia.
Glucocorticoids are known antagonists of insulin action, and reductions in local glucocorticoid levels
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, 11pHSD1 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
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I n adi pose tissu es 1 stone et al 2000
Endocr i R8P &5y 014 %pgg€6?%§§mxﬁgﬁﬂﬁ§?%Qﬁmmﬁg@g%yﬁ%#M%g%n_ EndocrinoIF th;b.
233813%841421k Lindsay et al. (2003) J . din. Endocrinol. Mtab. 88:

- ; e.et 03) J . din. Endocrinol. Metab. 88: 3983-3988
Addi ti oral Wg 8FP3P%dm%ﬁ$s noti on has conme from studi es in nouse :
trarssgenic nmmaquﬂAdumpaemmpe@wbmmomﬁmnex@MQmaﬂamnefb¢ummﬁkﬁmﬁh@ﬁﬁe¢ethe

contr
ontrol prggre;[sﬂ)% o?' dem! r{t%m:in %oth agecgrgmisn‘eils and humans, inter-individual differences in general

cognitive function have been linked to variability in the long-term exposure to glucocorticoids
(Lupien et al. (1998) Nat. Neurosci. 1: 69-73). Further, dysregulation of the HPA axis resulting in
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) Curr. Opin. Neurobiol. 5: 205-
216). 11PHSDI1 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 11BHSD1 inhibitor carbenoxolone
protects the cells from glucocorticoid-mediated exacerbation of excitatory amino acid neurotoxicity
25  (Rajan et al. (1996) J. Neurosci. 16: 65-70). Additionally, 11BHSD1-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 11BHSD1 is
30 predicted to reduce exposure to glucocorticoids in the brain and protect against deleterious

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

depression.
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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confi rrr%“ﬁgloflﬁaﬁgn fcalbcl§|§%ll? lé'stL%/T‘Vé‘?‘Sﬁ Vnéﬁﬁl?‘%ﬁ Yigdpa g?“%‘f CageRSlnP ng
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| ncr easiegradfesadlio reds@rsdal fMedoyrtisbit Bonte@elipBead I@P\prétRviag Behekibhl P il thoi d
profile %]decre ’}%IFeg(j triglﬂéj'cogﬁi des 13nddi ncreased cardio-protective HDL).
Addi ti ofi aﬁ?l}e“? TR SHEW (8S“8tance to high fat diet-induced
obesity. Taken together, these transgenic nouse studies confirma role for
| ocal r]éeacti ation. of glucocorticoids in controlling hepatic and peripheral
i nsul i n-sensiAAUFI? and suggest that inhibition of | | bHSDI activity may
prove benef i Adipbcylendetiv@iBhypegedive bihiecaf sugh WS @HEA tahe thiotgﬂrilrﬁ)tg@fi lh&Ue_SlSd%EIQ_EF s,
i ' i ' ' ' r ma, an erlipidem a.
i ncl udi pr}gpo%gde t%lbté Xﬁvoivg %Jnl t'hQ perltﬁgglegésfasrz) gbespt}/-tpe?ategdl l%/%grten?ion (Matsuz%t/vea et al.p(1999)
Ann. N.Y. Acad. Sci. 892: 146-154; Wajchenberg (2000) Endocr. Rev. 21: 697-738). Leptin, which
is secreted in excess in aP2-11BHSDI transgenic mice (Masuzaki et al. (2003) J. Clinical Invest. 112:
20 83-90), can activate various sympathetic nervous system pathways, including those that regulaté
blood pressure (Matsuzawa et al. (1999) Ann. N.Y. Acad. Sci. 892: 146-154). Additionally, the renin-
angiotensin system (RAS) has been shown to be a major determinant of blood pressure (Walker et al.
(1979) Hypertension 1: 287-291). Angiotensinogen, which is produced in liver and adipose tissue, is
the key substrate for renin and drives RAS activation. Plasma angiotensinogen levels are markedly
25  elevated in aP2-11pHSDI transgenic mice, as are angiotensin IT and aldosterone (Masuzaki et al.
(2003) J. Clinical Invest. 112: 83-90). These forces likely drive the elevated blood pressure observed
in aP2-11BHSDI 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 11BHSDI1 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.



Data in support of this hypothesis has been published. Recently, it was

reported that | | bHSD plays a role in the pathogenesis of central obesity
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hypergl cemia, exhibit attenuated induction of key hepatic gl uconeogenic
2003) Curr. Med. Chem. 10: 123-53).

In light of the experimental data indicating a role for 11pHSDI1 in glucocorticoid-related
disorders, metabolic syndrome, hypertension, obesity, insulin resistance, hyperglycemia,
hyperlipidemia, type 2 diabetes, androgen excess (hirsutism, menstrual irregularity,
hyperandrogenism) and polycystic ovary syndrome (PCOS), therapeutic agents aimed at

20  augmentation or suppression of these metabolic pathways, by modulating glucocorticoid signal
transduction at the level of 11BHSD1 are desirable.

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

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

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

35  and other needs.

SUMMARY OF THE INVENTION



enzynmes, show markedly increased insulin sensitivity within adi pose, and
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to hi gh fwb 2decaesosduced obesity (Kotel evstev et al. (120T)usBwsm2s2biat | .
Acad. Sci. 94: 14924-14929; Mrton et al. (2001) J. Biol. Chem 276: 41293-
41300; I\/brtog et al.. 52004 Di. abet Qsl_53: 93 a 9?1:8%. Thus, inhibition of 1l
bHSDl is pred!ER e iBvaRERProvS: 5T 8 Sovmpquetiset Farmeatas in the I ver,

adi pose, and/or skel etal nuscle, partR@qkéng related to alleviation of
conponent (s) of the metabolic syndrr r obesity. B. Pancreatic

function d ucocorticoids are known to/inh qﬁsthe gl ucose-sti mul at ed
secretion of insulin from pand¥eaticNpet a- 4I (Bill audel and Sutter
(1979) Horm Metab. Res. 11: 555-560) &' 9%Cushi ng' s syndrome and

insulin secretion is
n. lnvest. 90: 497-504). 1l

di abetic Zucker fa/fa rats, glucospi®yi
mar kedl y reduced (Ogawa et al. (199R'JR’
bHSDI nRNA and activity has been reported ijgo the pancreatic islet cells of
ob/ob mce and inhibition of this activigdy wgh car benoxol one, an | | bHSD
i nhi bitor, inproves glucose-stimnulated insulin release (Davani et al.
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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 11BHSD1 or MR by contacting
11BHSD1 or MR with a compound of the invention.
15 The present invention further provides methods of inhibiting 1 1BHSD1 or MR by contacting
11BHSD1 or MR with a 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 11HDS1 or MR.
The present inventioﬂ 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.



to the decline of cognitive function (MEwen and Sapol sky (1995) Curr.
Opin. Neurobiol. 5 : 205- 216). | | bHSD is abundant in the brain, and is
expr essedworrosaul2b39el e subregi ons i ncl udi ng t he hi ppocampusjuskeosnbsbl cort ex,
and cerebel |l um (Sandeep et al. (2004) Proc. Natl. Acad. Sci. Early Edition:
1-6). Treatnent of primary hi ppocanpal cells with the | | bHSD i nhibitor
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(Sandeep et al. (2004) Proc. Natl. A Cl .
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S arly Edition: 1-6). Thus,

inhibition of | | bHSD is predictRy o 1 edree exposure to glucocorticoids
in the brain and protect against del t iRl oys gl ucocorticoid effects on
neuronal function, including cognitive i {Jment, denentia, and/or

depression. D. Intra-ocul ar pressure G Reocor@icoids can be used topically
and systemcally for a wi de range of ggnditions in clinical ophthal nology.
One particular conplication with these treatnment regimens is

cor t5i costpbargiackutichlily ecceglabla s proffigsheseafidiesdd®: i s characterized by a
significant Jnc N d yee ( host advanced
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eventual | y bhi indrybscheter@®y1j esctponsicupdle gubisiituied by el gt # ohs ipXbetieen aqueous
hurour  pr odugt { r%"daliij;flai nage. Aqueous hunour production occurs in the
non- pi gment ed &pithefial cells (NPE) and its drainage is through the cells
of the trabeRlisat G@XIRIGISKOR, SR :ﬁé@)zﬁaee%o}zﬂgaﬁlaz%do allyLNpm helbopikel,

((,ﬂSt ﬁgggﬁ;; al?%]n;}llé g(f-z%) Bllyngfﬂ \ﬁ?ﬁ,t cyc@l%lb ﬁétgf%gryl, \{Eérocy%%alkyﬂ ]aryla-lﬁj?l? hét@%grylalﬁ%;'z et
cycloalkylalkyl or heterocycloalkylalkyl, wherein said Ci.1o alkyl, Ci.10 haloalkyl, Cy.o alkenyl, Cs 19
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
15  heterocycloalkylalkyl, each optionally substituted by 1, 2 or 3 R
R? is H, C,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, Ci 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’-Z’;
RY, RS, RS, R, RS, RS, R and R'! are cach, independently, H, OC(O)R”, OC(O)OR”,
C(0)OR?, OC(O)NRRY, NRRY, NR°C(O)RY, NR"C(O)OR", S(O)R*, S(O)NR°RY, S(O),R?,
25 S(0)NR°RY, SRY, Cy.ipalkyl, Cy.1o haloalkyl, Ca.jp alkenyl, Cs.0alkynyl, aryl, cycloalkyl, heteroaryl,
heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalkyl, wherein said C;.
10 alkyl, Cy.10 haloalkyl, Cs.10 alkenyl, Cy.o alkynyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl,
arylalkyl, heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalkyl is optionally substituted by 1, 2 or
3RM:
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
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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 or3 R

20 R is halo, Cy.4 alkyl, C,.4 haloalkyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, CN, NO,,
OR®, SR*, C(O)R”, C(O)NR°RY, C(O)OR¥, OC(O)R”, OC(O)NR°R?, NR*R’, NR*C(O)R”,
NR®C(0)OR?, S(O)R?, S(O)NR®R?, S(O)R”, or S(O),NR°RY;

W, W’ and W’ are each, independently, absent, Ci¢ alkylenyl, C,. alkenylenyl, C,

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

X, X’ and X’ are each, independently, absent, Cis alkylenyl, C, alkenylenyl, Cys
alkynylenyl, aryl, cycloalkyl, heteroaryl or heterocycloalkyl, wherein said Ci alkylenyl, Cs.
alkenylenyl, Cy.¢ alkynylenyl, cycloalkyl, heteroaryl or heterocycloalkyl is optionally substituted by

30 one or more halo, CN, NO,, OH, Ci., alkoxy, C;4 haloalkoxy, amino, Ci4 alkylamino or C,s
dialkylamino;

Y, Y’ and Y’ are each, independently, absent, Ci¢ alkylenyl, C¢ alkenylenyl, Cys
alkynylenyl, O, S, NR®, CO, COO, CONR’, SO, SO,, SONR®, or NR°CONR, wherein said Ci.
alkylenyl, Cy.¢ alkenylenyl, C,.¢ alkynylenyl are each optionally substituted by 1, 2 or 3 halo, OH, Ci4

35  alkoxy, C;.4haloalkoxy, amino, Cy.4 alkylamino or Cy.g dialkylamino;

Z, Z’ and Z* are each, independently, H, halo, CN, NO,, OH, Ci.4alkoxy, C;.4 haloalkoxy,

amino, Cy.4 alkylamino or C,s dialkylamino, Cy. alkyl, Cy alkenyl, Cy alkynyl, aryl, cycloalkyl,



receptor antagoni st abolishes this hypertension (Masuzaki et al. (2003) J

Cinical Invest. 112: 83-90). This data illustrates the inportance of |ocal
gl ucocor twoabes/mneast i vation in adi pose tissue and |iver pcan@sggrst s t hat
hypertensi on nay be caused or exacerbated by | | bHSD activity. Thus,

inhibition of 1l bHSDI and reduction in adi pose and/or hepatif
gl ucocdeteicenil @r hetgroryslqatkyp rvédisrein dd Cos Akyle Cherlkeybi Gis alkppyc pyl gycloalkyl,

hypert gpsi r L QR i ' | d

i e s B O Pt o o ket at e sl
Cont i nadangx ﬁg@hﬁi@ﬂt}’é asxlepyclrabieh Aeterogivh detercysleadnd RisES: G Ig’%s ﬁ%ﬁﬁﬁ n
ost eopQy S §2S L) ofd cri t JOR34 47
and i nﬁ(ezglg:g rcftgg)?%r C@?&r g)sc .(O)g%lgr’ [ ﬁgﬁ?s IFIE@&;O}[% Pgﬂgr??? )ror%3 1 ;Hete%’ )
del 6t erS(ONNRBY. QLR of S@)DRHKor t i coi ds on both bone-resorbing cells (al so

known as OStmgéé@%é)_v@&dYQOQ@acﬁéﬁ W A% Gelel SohosiBalyafkiE)a 314 mbkisdkd has

been shown to present 1n cultures of human primary osteobl asts as, well
as cel lcgclpaligetk auiddl¢ nisovbered hptispyeloaliend gropp eptiopallystbeiitad by Lantt HsPeobi ast s
(Coopery-et»:al . (2000) Bone 27: 375-381), and the | | bHSD inhibitor

car benoxol ohe has been shown to attenuate the negative effects of

gl ucocor ti coilsintwh oWE-Xiob o catiaghedetp it sanmeaten gotieqally  forny 8 gokth memhered 5.

1197 120) 102 iHUs 3140k Rbdrd Oy biobicPHRRp diopfigdisdiamkd vy decsensw tie- | ocal
gl UCOQO?%I %ié'g) concent ratdiolgbn Wt hi 1ﬁﬁost goﬁlgstlg and1 ost%oc’l asts, producing
benefi cY’&alZ’ef fects in various forns of bone di sease, including

ost eopor osi Swl%erc-‘éﬁl—#kﬂ-ﬁ%tﬁeriﬂ{&ﬂifpitors of I I bHSD are currently being
0

devel oped t reat or prevent "bHSDI -rel ated di seases such as those
descri bed abwhesein FY-X&ERliecthesdapdln anmi de- based inhibitors are reported

in WO 2004/ 20, y MO, 2 .
in Q%?é}%l(? %,n% gﬁ%oqg@ggma}mgom/ 056745, and WD 2004/ 065351,

Ant agoni sts 0 , ave been evaluated in human clinjcal trials
( Kusukul asurkyad R'egre ghch, independently, H, Ci. alkyl, Cy.¢ haloalkyl, Cy¢ alkenyl, Cy6 a?kynyl,

aryl, cycloalkyl, heteroaryl or heterocycloalkyl, wherein said Ci.¢ alkyl, Ci.¢ haloalkyl, C,.¢ alkenyl,
Cy.6 alkynyl, aryl, cycloalkyl, heteroaryl or heterocycloalkyl; heterocycloalkyl, heterocycloalkylalkyl
is optionally substituted with H, OH, amino, halo, Cy. alkyl, Cy.¢ haloalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, cycloalkyl or heterocycloalkyl;

20 R® and RY are each, independently, H, Cy alkyl, Cy6 haloalkyl, Cy.¢ alkenyl, C,.s alkynyl,
aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, wherein said Cis alkyl, Cis haloalkyl, C,¢ alkenyl, Cys alkynyl, aryl,
cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substituted with H, OH, amino, halo, Cy. alkyl, C,.¢haloalkyl, Ci.

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

R® and R? are each, independently, H, Cy.io alkyl, Ci.¢ haloalkyl, Cy alkenyl, Cy alkynyl,
aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, wherein said Ci.io alkyl, Ci. haloalkyl, Cys alkenyl, Ci alkynyi, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or

30  heterocycloalkylalkyl is optionally substituted with H, OH, amino, halo, Cy.¢alkyl, C;.¢haloalkyl, Ci.
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, Ci.¢ haloalkyl, Ca. alkenyl, Cy. alkynyl,

35 aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, wherein said Ci.io alkyl, Cis haloalkyl, C, alkenyl, C,¢ alkynyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or



(2003) Curr. Med. Chem 10: 123-53). In light of the experinental data
indicating a role for | | bHSD in glucocorticoid-related disorders,

met abol i cweynalvmoss hypertensi on, obesity, insulin resi 2Caruse005/028201
hypergl ycem a, hyperlipidena, type 2 diabetes, androgen excess (hirsutism

menstrual irreqgularity, hyperandrogenism and poI ycyst vary s r
(PO0S) | toressslgaiy ey iy s b BRI WUGHLRntmion T S biar SO Rase

net abol jop8t, Hvsy@,ya%wylaiam H@éﬂ&h&ﬁtﬁet&@oag}wm}qq%tohmﬁlddh&b@éﬁloan@ansduct i on at the

| evel of 1l Dl ar desirabl e. Furthe rnore, because the I\/Rb| nd

al dost er one ?4iKs a‘i‘fhgu tegethes 65?18)6 I&ﬁ@nd?r‘f’]i“SItheWa’E%at@Eﬂ?Qlfmgf Ri n|5t°| s,Or %
conmpoungsmbdhiad hedrSoyBigslk@nespt 0 interact with the active site of bHSDI
(which binds to cogtlsone/cortlsol) may al so _inter e nd. act
as ant agoni sRsandgRcae swht demprdenty.ifnffincalkddCiab *ﬂ‘é‘iﬁ’ﬁ (fZalaFr]ﬁPﬂ Cas a“%’nyl
hyper t ef$i ORete @1, I 6) 891, p%&t@ﬁk%aﬁ@l | @@hd!l%ll NheREABARA! EyOIShiRylaikyl or

arteriosclerosi S, coronary artery di sease, hr onbasi s angl na, _peri phgr al

vascul abetetpayeleglisylalicls svhersin air | Cieimdiigyl, lant‘P Qlevbezs RIEht SeroAlkand, ay

desi r abj& RBLER, Dk dtbaniyd th 9 GosRkeKIGAT diR¥aReMlgr , drenal ,
and mflaeﬂ%l%Jl maé5]catiti\§c? oglees ?ncallﬁyg'ﬁ n i%gelmfsyrcp)rders 01? b pi d }?tet Iikgolkt9 '
I??I?ﬁ“&/irﬁla

i ncl udi heteregyslop ldu,% ia opjfonpwPstitierby B B HEledigo, hg Oagetqllé’l dys
m Xﬁﬂ A3 AR, %ma?«ylaltaylfﬁ‘ete%b?}le&t&&a?}lﬂﬁ@rlaoycmmr& tqétgﬂoyfcwal gnia, as well as

t hose associ at di abet’es di abet es, esit nmet abol i c

syndrone, anéf Rhand Rntogfé]éﬁfﬂlﬁln@@ A t@é’ﬂ\é“rhatlh%ﬁlac?gﬁ‘éte@)ﬁ@mr %I‘lat/se»d6 or 7-

t ar get of,gak. dPRIScyc Bl Gk ABNER d here| n, there is a continuing need for new
and mproveé dr ugs that target bHSD and/or MR The conmpounds,

conposi ti onsd&ndrdet hods descri bed herein hel p neet this and ot her needs.
In some embodiments, when L is absent and R? is methyl, then R? is other than C, alkyl

15  substituted by S(O).R".
In some embodiments, when L is absent and R® is methyl, then R* is other than ethyl
substituted by NR°R?.
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 S(O), and q 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 substituted by 2 ~-W’-X’-Y’-Z’, or ethyl substituted by 2 -W’-X’-Y’-Z’.
In some embodiments, when L is C(O), C(0)O, or C(0)O-(C,.; alkylene) then R? is other than
25  substituted or unsubstituted piperidin-3-yl.
In some embodiments, when L is C(O), C(0)O, or C(O)O-(C,; alkylene) then R? is other than
substituted or unsubstituted piperidinyl.
In some embodiments, R® is other than piperidin-3-yl which is N-substituted by one
—C(0)~(C14 alkyl) or one —C(0)O(C1.4 alkyl).
30 In some embodiments, R? is other than N-substituted piperidin-3-yl.
In 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, S(0),, C(O)NRY, or C(0)O-(C1.; alkylene).



SUMMARY CF THE | NVENTI ONThe present invention provides, inter alia,
conpounds of Formula la: la or pharnmaceutically acceptable salts or
pr odr ugs wben@ai2os9sher ei n constituent menbers are defi nedrhmse@sn2s2zihe
present invention further provides conmpounds of Formula I : | or

pharmaceutically acceptable salts or prodrugs, thereof, wherein constituent
nmenbers are H’egPFﬁéH‘%ﬂ‘gFlé‘i‘tﬁ.L i Asensr O CEGRRE-i on further provides

conposi t i onsCRARkNbLAIGRO TP URER o@F(d)ne i nvention and a pharnmaceutical ly
acceptable carrier. The present invention further provides nethods of
SH( AS

modul at i ng 1" HMeEMmbEFmERS:dyis e§Neacting 11 bHSDI or MR with a conpound of
the inventi omsokBemps@ment, 1l iwwsdti on further provides methods of inhibiting
11 bHSDI or MR by contacting 1l bHSD or MR with a conpound of the

i nveht i on. Tﬁ’esoﬁﬁeég‘gﬂ‘ilmf?ﬁ%ﬁfpé@?-furt her provi des nethods of inhibiting the

conver si on ofy LAk tnbediReits IGOCIOBRL. in a cell by contacting the cell with a
conpound of the invention. The (S)resent I nvention further provides nethods

of i nhi biti n§ R pPelmettsdnis OB ti sol in a cell by contacting the cell

with a compoundmetmbbBmbmy, et camo-(DisalRfl@sgnt invention further provides
met hods of treating diseases assocated with activity or expression of 1l

bHDSI or MR I‘Tﬁ‘?@eﬁf@%‘gﬁfnt?’rlrv‘éﬁ@)@ncﬁwther provi des a conpound of the
i nvemt i on f orn d45@ einBodiMBNitd e compound has Formula Ia:

Ar—N

In some embodiments, the compound has Formula ITa and Ar is phenyl, pyridyl, pyrimidinyl,
15  thiazolyl, each optionally substituted with 1 or 2 —-W-X-Y-Z.

In some embodiments, the compound has Formula Ila Ar is phenyl, pyridyl, pyrimidinyl,
thiazolyl, each optionally substituted with 1 or 2 halo, nitro, cyano, amino, C;4 alkyl, C;4alkoxy, C;4
haloalkyl, Ciy4 haloalkoxy, dialkylaminocarbonyl, dialkylaminocarbonylalkyloxy,
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, heteroaryl, heterocycloalkyl, and heterocycloalkyloxy, are each optionally
substituted by one or more halo, cyano, C;, alkoxy, acyl, acylamino, alkylsulfonyl,

25  cycloalkylaminocarbonyl, alkoxycarbonyl, or aminocarbonyl.

In some embodiments, the compound has Formula ITa and R® is cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, adamantyl, bicyclo[3.2.1Joctanyl, norbornyl, 1,2,3,4-
tetrahydronaphthyl, azepan-7-on-yl, 8-aza-bicyclo[3.2.1]Joctanyl, indolyl, quinolinyl, indol-3-
ylmethyl, or phenyl, each optionally substituted by 1 or 2 -W’*-X’-Y’-Z’.

30 In some embodiments, the compound has Formula ITa 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, or phenyl, each optionally



The present invention further provides a conpound of the invention for use
in the preparation of a nedicanent for use in therapy. DETAI LED DESCRI PTI ON
The presewd 2000meog980n provi des, inter alia, a conpound eCTRsRemsloas2ba: | a or
phar maceut i caIIy accept able salt or prodrug thereof, wherein: L is absent,
S(O 2, S(O), Caﬁ())o C(OO(C1-3 alkylene), or C(O)NR L; Ar is aryI
or het ef éFW‘Pd béa]clﬁlr Sphale il Grsifsdt CrutlerxypPydroxylalkyd, argl, gylexy. Betseogtyl: R
is Hor w(OORL , S(COR " , S(O)NR’Rd, S(O2R " ,
S(0) 2N%%Rd§yﬁikké]{lm1@j‘°akb%nﬁoaﬂ 10 hal oal kyl, C2-10 a C2-10 al kynyl
aryl, cycl oapkgrin swéta@fldﬁfewarylhlﬁteé?%ﬁdgﬂkﬂdaPktgﬂnaHYant&vtR@/gy e &roalky Oél kyl ,
cycl oal Kkydad %glkﬂroph@gagf,mﬁtlugalbyxﬂk@} M{,QHY\Merel n said Cl1-10 alkyl, C -10
hal oal kyl , 10" al 10 al k , % cycl oal kyl , heteroaryl

het eF ocycl oaltépime e@b%‘@?ﬂ%whe %@P@%I’ééﬁﬂ%nw Ma:cyel oal kyl al kyl or

het er ocycl oal kyl al kyl is optionglly s tuted by 1, 2 or 3 R4 ; R2is H,
Cl-6 al kyl, arylal kyl, heteroaryl\al ké , cycl oal kyl, cycl oal kyl al kyl

het er ocycl oal kyl or heterocycl oal kyl ,/ each optionally substituted by
1, 2 or 3 Rl4; R3is H Cl-S alxyl, cycl oal kyl, heteroaryl,

het er ocycl oal kyl , each optionally substit by I , 2 or 3-W-X-Y-2Z';
or R3 is NR3aR3b; R3a and R3b are each, in endently, H Cl1 al kyl, aryl,

cycl oal kyl, heteroaryl, heterocycl oal kyl ch optionally substituted by 1,
2 or 3-W-X-Y-2Z:; or R3a and R3b togeR¥ler~@ith the N atomto which they
are attached forma 4-14 nenbered e

In some embodiments, the compound has Formula IVa:

J
pam
0
NH
10 R O
IVa.

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:



het er ocycl oal kyl group which is optionally substituted by 1, 2 or 3
-W-X-Y-Z; R4, R5, R6, R7, R8, RO, R10 and Rl11l are each, independently,
H, OC(O) RvD 200602059 0ORb' , C(OORb >, 0C(0)NR 'Rd' , NRRprdT/US20B02620D) R a >,
NR C(0O)OR b'" , SC(OR3" , S(OONRc >Rd" , S(O2R" , S(0) 2NRc'Rd >, SRb >,
C1-10 al kyl, C1-10 hal oal kyl, C2-10 al Igenyl C2-10 al kynyl, aryl,

cycl oal kyl, heteroaryl, heterocycl o% IR : ﬂf"yl al kyl, heteroaryl al kyl,

cycl oal kyl al kyl or heterocycl oal k! eg ein said Cl1. o al kyl, Ci1-10
hal oal kyl, C2-10 al kenyl, C2- ﬁ\p_a kyN I cycl oal kyl, heteroaryl,

het er ocycl oal kyl, aryl al kyI et erloar I aI R4 cl oal kyl aI kyl or

het erocycl oal kyl al kyl is optional ﬁ tuted by 1, 2 or 3 R14; or Rl and
R2 together with the carbon and ni Fge?_gam% to which they are attached
forma 3-14 nmenbered heterocycl oal ky up| which is optionally substituted
by 1, 2 or 3 R14 ;or Rl and R together w4 he carbon atons to which they
are attached and the intervening - NR2CHR m)i@ty forma 4-14 nenbered
het er ocycl oal kyl group whi ch is optionally substituted by 1, 2 or 3 R14 ;

or R2 and,R3 toget i t.rogen atons to which they are
at t ached FPBPHY lgfﬁce\#\% é?l tg%ry%d‘ﬁ F®Y1 group which is optionally
substit ut ed Ayishyyl 2r leter@inRlshch olﬁll’onﬂlﬁ} sabstituRkl tyaget3neor SM—MhXt-M carbon atom

SRR R T8 R o e O Gt L L SR
or R6 a0, &Rienlyh) et AlkynyM diyl, dybiRalkell lihﬁéioﬁylplﬁﬁtérﬁbywhhlkﬁ irhleyRh&erairyRlkhed form
o e SRR B B2 ST ShgSy B oy L OUBAED, 5. SBl ol Y
t o whi Ci]k)tnlyﬁyryarcﬁcl@dlltyﬂmllﬁed)af}ﬂ),ﬂlﬂieﬁ)cﬁelda‘ﬂkyﬁfafmﬂk}& cheteydakydalk i ydyclekikylalkyl or
e ot BB BRI B Lot Dy L 2 r e
f Orlm a 3- 14 R%is H, C4alkyl, arylalkyl, heteroarylalkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl or
heterocycloalkylalkyl, each optionally substituted by 1, 2 or 3 R*;
R’ is H, Cp.salkyl, aryl, cycloalkyl or heteroaryl, each optionally substituted by 1, 2 or 3 —
wW-X’-Y’-2’;
R', R’ R% R7, R®, R%, R'® and R" are each, independently, H, OC(O)R*, OC(O)OR",

15  C(O)OR®, OC(O)NR°RY, NR“RY, NR®C(O)R”, NR°C(O)OR”, S(O)R?, S(O)NR®RY, S(O),R?,
S(0),NR°RY, SRY, Cy.j¢ alkyl, Cy.10 haloalkyl, Cy.1o alkenyl, Ca.10 alkynyl, aryl, cycloalkyl, heteroaryl,
heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalkyl, wherein said C;.
10alkyl, Cy.jp haloalkyl, C,.10 alkenyl, Cy 10 alkynyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl,
arylalkyl, heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalkyl is optionally substituted by 1, 2 or

20 3R'

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 -
NR?CO- 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 R™;
30 or RS 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';



menbered cycl oal kyl or heterocycl oal kyl group which is optionally
substituted by 1, 2 or 3 Rl4 ; or R4 and R6 together with the carbon atom
t o whi ch wbeyocznessatt ached forma 3-7 nenbered fused cyekwaiskgos/ogsoup or
3-7 nenbered fused heterocycl oal kyl group which is optionally substituted

by 1, 2 or oget her wi h t he carbqn ataom ich they
are attached® rﬁ%ﬁ%ﬁfig ?gg?ﬁéﬂg‘éﬁg ﬂ?“%%’@ 599’@11 A e WWBQ‘HFI%‘S #W@}gg“é

fused hetcwatgyslsonl ﬂ(e}thbegerdﬂfdﬁrdt\ljﬁl@dﬂ(yﬂ Erof?;pf»vlhﬁﬂ al dpMo@UQS&Hsﬁt?er@F}{( by2 Jk,3 I, or 3
R14 ; R14 is al oa ar oa

het eroaryl , g? e?‘?flc%cf"@%\tﬁ?ﬁth t’éﬁ\?aﬂ?ﬁ@ﬁto lw"héliﬁ%‘( o a@%ﬁ 3yt4( ONRc' Rd >,
C( O OR3membdd &)RBBIkH, or QUM INRefed hBErocy IRy Retoup Nﬂaﬁ PoRishally subRauted 6 ORa'
S(O rrSé UNR Rd , S(O2Rp' , or S(O2NR Rd" ; W Wand W are each,

i nd en%@ y, absent, C -6 al kylenyl, C2.6 al kenylenyl, C2-6 al kynyl enyl,
Oi kSi NRe, C& R“Qﬁ@Rl k" ﬁ@ledl?ereblmhsg caﬁ@,atoﬁ%'PﬂmchQﬁeyNMNBdfformWV f’ﬂeﬂlbé@d d Cx-6
al kyl en enyl eny ynyl enyl are each optiona

subst i tﬁ'ﬁ alky gEoug;Or é—7ﬁ%ﬂl®ereé%186ﬁ %?Wf[} fktﬁ Eropr &;ﬁ Resiapally, awfgmltedo 4
alkylanmnp2Qﬁ3@218 di al kylam no; X, X and X' are each, independently,

?53?2; e T AL e A I —

C2-m al kﬁwdyelamkyl geatpBr @J7K1Yd%e@ﬂ}ﬁllsed Bateb&RIokNKY 1 gr&@i\ﬂﬁélﬁﬁ Yptioklly substituted
het er oc %gigk&” is optionally substituted by one or nore halo, CN, N2,

G -4 hal oal koxy, anmino, G -4 alkylanmino or C2- 8
dl al ky | am nOR“Ys ha¥o, Canglicy(! C@ﬂl@lO@l&ﬁharyll ORRPBHH BEE Ny, ﬁa&ewdoaﬁayr enahby/ enyl ,

SaRe. BR WECHRRT; ConBket bR cotion, DcomPre MR r S RiE o™ %
NR° C(O)OR?, S(O)Rb , SCONR°RY, S(O),R”, or S(O),NR°RY;

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

X, X’ and X’ are each, independently, absent, C;.¢ alkylenyl, C,¢alkenylenyl, Cs.6

20 alkynylenyl, aryl, cycloalkyl, heteroary! or heterocycloalkyl, wherein said C,salkylenyl, Cy.¢
alkenylenyl, C,.¢ alkynylenyl, cycloalkyl, heteroaryl or heterocycloalkyl is optionally substituted by
one or more halo, CN, NO,, OH, C,, alkoxy, C;.4 haloalkoxy, amino, C;.4 alkylamino or C, ¢
dialkylamino;

Y, Y’ and Y’ are each, independently, absent, C;.¢ alkylenyl, C, ¢ alkenylenyl, C;6

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

Z,7’ and Z*’ are each, independently, H, halo, CN, NO,, OH, C,_4 alkoxy, C;.4 haloalkoxy,
amino, Cy.4 alkylamino or C,_ g dialkylamino, C,¢alkyl, C, ¢ alkenyl, C,.¢ alkynyl, aryl, cycloalkyl,

30  heteroaryl or heterocycloalkyl, wherein said Cl‘.s alkyl, C,.¢ alkenyl, C,.¢ alkynyl, aryl, cycloalkyl,
heteroaryl or heterocycloalkyl is optionally substituted by 1, 2 or 3 halo, Cy.¢ alkyl, C,.s alkenyl, C,.6
alkynyl, C.4 haloalkyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, CN, NO,, OR? SR? C(O)R’,
C(O)NR°R, C(O)OR?, OC(O)R®, OC(O)NRRE, NRR®, NR°C(O)R?, NR°C(O)OR?, S(O)R",
S(O)NRRY, S(0);R", or S(O),NRRY,;

35 wherein two ~W-X-Y-Z attached to the same atom optionally form a 3-14 membered
cycloalkyl or heterocycloalkyl group optionally substituted by 1, 2 or 3 -W?*’-X**-Y**-Z"’;



al kyl enyl, C2-6 al kenyl enyl, C2-6 al kynyl enyl are each optionally
substituted by 1, 2 or 3 halo, OH, C -4 al koxy, G -4 hal oal koxy, am no,

G -4 al kywermesn20598C2- 8 di al kyl am no; Z, Z' and Z" are eathis2ecsdegeendent|y,
H, halo, CN, NO2, OH, Ci -4 al koxy, G -4 hal oal koxy, amno, C-4 aI kyl am no

or C2- dlalk am no, G - | kyl, -6 al ken al ky

cycl oal kyl , ‘(’érfﬂﬁéﬁ"?/]'\ga IXQ r@t%%f&%%b%@é‘vwwe a%?ﬁ’e‘ﬂ’é‘f”??”ﬁé‘?ral 9(%[143“1%? td -6
al kenyl cyc@}k@l @l hsgroglcloaityy gr,oup?y}ﬁioﬁﬂlyks)ibstmff&it@rl(,)ﬁbt’j -wr-Reter.geycl oal kyl is
optionally suBst.i t le%y 1 or 3 halo, G -6 alkyl, C2-6 al kenyl, C2-6
al kynyl, a ¥"#&lo: %y B ‘é?@?”h"d%l oal kyl, heteroaryl, heterocycloal kyl,
CN, " NC2, ORawh&Ba-WCOEOREZ: S6@hNRRdE; C(O) OR , OC(O)Rb, 0C(0) NR cRd, NRcRd,

NRcG(0)R d, cC( O vy (, Rb, . S(O NRcRd, S(O) 2Rb, or S(0) 2NRcRd; wherein
tvvo(;WX-Y zv ?f?é—m C IS Afhert 5%"2&1 optionally forma 3-14 nenbered

cycl oal kyl k Rt and- R:Ezhrmnbeﬁcegedaait@rﬂoaﬁlaﬂ@l Kly!;hzgcﬁaql%@ @OPhikeRId,Y akprBgt i t ut ed
by 1, 2 - attached to the same

at om op?r% Fpéﬂlqaygyﬁ}?tf‘ﬁoéry gor-fﬁteﬁ’éﬁ”g%ﬁql@’ Wfﬂ“’(ﬁiﬁl&ﬁ}é iyl §1.9 haloplionh Kp e glkenyl,
het er ocgg] Mgty hryy byvmu@n ulmeﬂ)aﬂyl s Iﬁtéhﬁirdl&dlﬂtyﬂ}%e’fé}’oc}aloai‘lq@ rhet%rcfcxv 8§1kylehfky1 Z_

V\,hereln - n -wW-X Z' 1s ot

wher ei n*® OWOH?(ITY Sﬁ}‘bStf“te‘ﬁ %’“%thﬁn?‘ﬁ‘&?r hﬂor allory CRahaéan‘yé&% ary *’H@éﬁ@ﬁﬂé"ﬁti y H,
G _1aal kh{dtero@/lalﬁylh@cﬁﬁlk[&ydr,het@%cﬁ:l@ﬂ]&yﬁny| C2-6 al kynyl, aryl, cycl oal kyI

neferoanog. fevsr srrc|alIOL, prre s o sl 0 hal ol

het er ocygi, q&ldam haabawﬁmﬂo@@ndakl_yahﬂymhkyl SetOidhiy RN, |c¥cl§d-ll€r$élk311 gted with H

O am heterocyaloalkylglql Wﬁerel}/ Isald 16 aqky C1 6 Lllég/l{(yl &r6>21|lkeny1 2 6aé|lki§l¥}|/ i ar;] ,et eroaryl,
cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or

15 heterocycloalkylalkyl is optionally substituted with H, OH, amino, halo, Cy.¢ alkyl, Cy.¢ haloalkyl, C;4
haloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl or heterocycloalkyl;

R® and R are each, independently, H, Cy.; alkyl, Cy. haloalkyl, C,.¢ alkenyl, C,. alkynyl,
aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, wherein said Ci.io alkyl, Cy.¢ haloalkyl, C, ¢ alkenyl, C,. alkynyl, aryl,

20 heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substituted with H, OH, amino, halo, Cy.¢ alkyl, C;.s 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;

25 R and R? are each, independently, H, Cy.io alkyl, C,.¢ haloalkyl, C,¢ alkenyl, C,.s alkynyl,
aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, wherein said C.10 alkyl, Cy.¢ haloalkyl, C,.¢ alkenyl, Cy. alkynyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substituted with H, OH, amino, halo, Cy.¢ alkyl, C;haloalkyl, Cy.6

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

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

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

35  heterocycloalkylalkyl, wherein said Cy.1o alkyl, Cy.¢ haloalkyl, Cy.¢ alkenyl, C, ¢ alkynyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or



het er oaryl al kyl , cycl oal kyl or heterocycl oal kyl; Rb and Rb are each,

I ndependently, H C -6 alkyl, C -6 haloal kyl, C2 al kenyl, C2-6 al kynyl,
aryl, cycvoabésy20soBet eroaryl, heterocycl oal kyl, aryl al kycir/usedsneszoy! al kyl ,
cycl oal kyI al kyI or heter ocycl oal kyI al kyl, wherein said C-6 alkyl, G-6

hal oal k enyl cycl oal kyl heteroaryl

het er océ%}?fa%ncwgﬂkyla&ww aptmﬂy wgit@ftefﬁm & fﬁlgh amipy, aplgefiepllafh ys halgallyl, Cus

het er ocyslbal lays adriic llﬁet&&i 1ORrbaty 181 @Io'diklcb%t%% loai¥j1; am no, hal o,
G -6 al kyl, @Oy"}add‘l ): ry ré?}ﬁ,oa f(yc o c#acl)agyl het er oaryl ,

het er oar yl al RYR, anwc‘iog%wwthdl?e%éio@rte Ké‘?ﬂ%&?laﬁéﬁé Sart Obkch,

|ndependﬁm@&yah&&g@kbhmy@$&mlmmCl 6 hal oal kyl, C2-6 alkenyl C2-6 alkynyl,
aryl, heteroar cycloalkyl heterocycloalkyl aryl al kyl , heteroarylalkyl,
cycl%alkylalﬂ§¥ %f'heterocycloalkylalkyl wherein sai d CVD alkyl, C-6
hal oal kyl , C2-6 al kenyl, C2-6 al kynyl, aryI het er oaryl , cycIoaIkyI
heterocycloalkyl ary alk | , .heterqaryl al kyI cycloalkyla

| k
het er ocycl oal&MmarrdP “ingnt%;ﬁr ispng opgonelly, sybsftied BY §i% pr 407 50=Wy)én¥ 60, halo, Cl

alkyl, C-6 Hlado@labms&dlm@ts @rh@drﬂaalp{imlany a{bytlnuteawlaﬂml-z het er oaryl,
heteroaryl al kyl, 2 %I oal kyI et erocycl oal kyl ; Rc and Rd together with

the N at om t B SRA® 9%@%&#’& laPlteazseréaaﬂh&yllneach@ptlo@lly ssbstlsliedﬁv Ly ok
hetﬁ]ocyuﬂxadkyl group RO' and Rd > are each, |ndependently, H, C 0 alkyl
G -6 hal oal k | keny C2-6 alk het er oar cycl oal kyl,
het er ocycl oai/“kgfﬂne CQPSAa“&W? iAr igRbept] g5p K@V‘k%"h OE%P@F‘%SI“PV}“&F‘{Wl gror3 -Z.

het er ocycl oajnkysna kkybdimvhie r&'l@p}&ﬁyld)r Qiphlthgl %bdﬁ)dptmtﬁlly SutidhRabi Y| 3 0fGndh;

al kenyl , C2-6 al kynyl, ary het er pary cycl oal ae/ het er ocycl oal kyl ,

aryl al kS}IFrO heteaoaf i aﬂ“ﬁ’&l Cwé}a@élkkw éjllkylalkﬁ’ﬁhet ﬂo@?’@Flb%ykyld!i‘I“W%mlﬁ“’s

opti Onahlh&f’lﬁﬂﬁ}%&h‘ﬁ ?,Ed Mﬂc}lghlfdnylm:cy@lﬁﬁlﬂﬁmxyhal Rterbdrylbxyal kM’klOX}Cl Brigaalky!

C -6 hal oal kyl, ary g heteroaryf heteroaryla lwq cycloa kyl or
het bt ochsraaclegikyl; Bienpiop. %Pllmdult%@@@mronm 1RO haloneyane i+ Ykt et liorByr ar e

at t achedvH@QOY @, Atkyl)Dor pfRidyPbptibnally substituted by one or more halo, cyano, Ci4 alkyl, Cy.4
alkoxy, or -NHC(O)-(C,4 alkyl).
In some embodiments, Ar is phenyl or naphthyl, each optionally substituted by 1, 2 or 3 halo,
nitro, cyano, Ci4 alkyl, Cy4 alkoxy, Ci.4 haloalkyl, C, 4 haloalkoxy, -O-aryl, -O-heteroaryl, NHC(O)-
20  (Ciqalkyl), or SO,-(Cy.4 alkyl).
In some embodiments, Ar is phenyl or naphthyl, each optionally substituted by 1, 2 or 3 Cy4
alkyl or aryloxy.
In some embodiments, Ar is heteroaryl optionally substituted by 1, 2, 3, 4 of 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,
2,3,40r5 -W-X-Y-Z.
30 In some embodiments, Ar is pyridyl, quinolinyl, 2,1,3-benzoxadiazolyl, isoquinolinyl, thienyl
or isoxazolyl, each optionally substituted by 1,2 or 3 -Z.
In some embodiments, Ar is pyridyl, thienyl or isoxazolyl, each optionally substituted by 1, 2
or3 -Z
In some embodiments, Ar is pyridyl, quinolinyl, 2,1,3-benzoxadiazolyl, isoquinolinyl, thienyl
35  or isoxazolyl, each optionally substituted by 1, 2 or 3 halo, C;. alkyl or aryloxy.

In some embodiments, q is 1.



menber ed heterocycl oal kyl group; Re and Rf are each, independently, H G -
1Cal kyl, C -6 hal oal kyl, C2.6 al kenyl, C2- al kynyl, aryl, heteroaryl,

cycl oal kywo 2b@teosycl oal kyl , aryl al kyl, heteroaryl al kylpcTagedosabdeygi al kyl
or heter ocycl oal kyl al kyl , wher ein said CM O al kyI O’ 6 hal oal kyl 02 6

al kenyl al kynyl het er oar cycl oal k heterocycloalk

aryl al>/kyl g’t %ﬁ?@/@&}w 'W%‘WO%I‘%%){%I‘R% Céi’fmoh rCoefflésylo 1k %ﬂﬂwcms
opt i Onahaﬂb’all&b& SatnhﬁdlT@Qalmiyhcﬂdloa@yﬁcal%ﬂﬁyﬂ@mn@%ll@xyc%oﬁ}lllﬁﬁino ﬂyls@lfblﬁlléﬁﬁh&yl

C -6 halo yl al ky het eroary het er oary ¥ cycl oal kyI or

| k
het er oc%zf1 yl@,yqy?ca%)fmw}\%m frd aFEI’I dlyhamfer aWLP‘ﬁmPhélaNY&fné‘Fﬁa tdéi1 kpneposubeyLar e
at tac hedlafl(?lléﬂlr@ca%onys 6-  QlaliflaniiBatRBoRPalAREET OCYCl Oﬁikﬂélirb&{quﬂl%d zﬁrﬂﬁlo qis

when L is absent and R2 is meth is

s 2 B B | e b S ES man® shas ot i |

i s absepylsalfthyR3ry1S cyBidalkyl, , hetdhsany1 RRetérﬁcy@fo 1 taRadk e&mclan@w% thét&%ﬁ?lo@’
enbodi nents, when and X\r phenyl”, then

NR Rd' In so

R3is o@?ﬁ‘“é?cyfﬁgﬁylﬁﬂber%mapfylfx&»l WYI%‘HH% Zééﬂétfqht’@r??éﬁﬂldﬁ?l angStlﬁ}t%i s e
enbodi NRRE:ScarbbiSN 2|-oxb1§pe$(dQ)yl? oﬁﬂ-@x&byh@hcﬁnylt hen Ar | s other than aryl
optional Iy substituted by 1 In sonme enbodi nents,

when L is C(UNnanttdy o pﬁlé‘ﬂ‘}ﬂufyéu bé%t?rpﬁw ]ed Wr@wpﬁlkx herinfgkylexyet sy
t hay heﬁ&ér@@f:hbblkﬁ@bﬁ tafet ﬁ%{ﬁﬂalgfy substitWed 2y~ 1{ o‘an(»re q{alcﬁtdf]ylall@‘}' b@H' t%ﬁ %Hto%y 3

-W-X-Y -Z . In sone enbodi nents, when L is 2
al kyl en@)cl@%ﬁmmcqrgor@{ ﬁ@(pX)fCﬁlé)ﬁnyl cyano, acyl acylammo alkylsul s

dialkylamino, or aminocarbonyl.

In some embodiments, -W’-X’-Y’-Z’ is halo, OH, cyano, nitro, C,4 alkyl, C.4 alkoxy, Ci4

nyl, amlno alkylamlno

haloalkyl, C;.4 haloalkoxy, amino, alkylamino, dialkylamino, hydroxylalkyl, aryl, arylalkyl, aryloxy,
15  heteroaryl, heteroarylalkyl, heteroaryloxy, cycloalkyl, cycloalkylalkyl, cycloalkyloxy,

heterocycloalkylalkyl, heterocycloalkylalkyl, heterocycloalkyloxy, aminocarbonyl,

alkylaminocarbonyl, dialkylaminocarbonyl, alkylcarbonyloxy, alkylsulfonyl, or arylsulfonyl,

wherein said aryl, arylalkyl, aryloxy, heteroaryl, heteroarylalkyl, heteroaryloxy, cycloalkyl,
cycloalkylalkyl, cycloalkyloxy, heterocycloalkylalkyl, heterocycloalkylalkyl, heterocycloalkyloxy, is

20 optionally substituted by 1 or 2 halo, OH, cyano, nitro, Cy4 alkyl, Ci.4 alkoxy, Cy4 haloalkyl, C;4
haloalkoxy, amino, alkylamino, dialkylamino, hydroxyalkyl, or alkoxycarbonyl.

In some embodiments, -W’’-X"’-Y?’-Z*’ is halo, OH, cyano, nitro, C;.4 alkyl, C;4alkoxy, Ci4
haloalkyl, C;.4 haloalkoxy, amino, alkylamino, dialkylamino, hydroxylalkyl, aryl, arylalkyl, aryloxy,
heteroaryl,  heteroarylalkyl, heteroaryloxy, cycloalkyl, cycloalkylalkyl, cycloalkyloxy,

25  heterocycloalkylalkyl, heterocycloalkylalkyl, heterocycloalkyloxy, aminocarbonyl,
alkylaminocarbonyl, dialkylaminocarbonyl, alkylcarbonyloxy, alkylsulfonyl, or arylsulfonyl;

In some embodiments, q 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
or3-W-X’-Y’-Z’.

35 In some embodiments, R® is Cy4 alkyl, aryl, cycloalkyl, heteroaryl or heterocycloalkyl, each
optionally substituted by 1, 2 or 3 halo, Cy4 alkyl, Ci4 haloalkyl, C,.4 alkoxy, phenyl, phenyl



substituted or unsubstituted piperidin-3-yl. In sone enbodi nents, when L is

A9, OO0 or (OO (G-3 alkylene) then R3 is other than substituted or

unsubst i twoedosizp@si di nyl . 1 n some enbodi ments, R3 is orherustians2ol

plc(perldln 3-yl which is Nsubstituted by one -C(O-(CG -4 alkyl) or one
OQC -4 alkyl). In sonme enbodi nents I s other than N-su tituted

pi per i diufstiuted | byl ﬁalgo ety o d PrEd s 2°YR3 al?‘%xyﬁfrh‘é"ryl’t sifoayly Aryls %855 or

pyrrol Igyl@uﬁmry,i optlbﬁhll§‘§ﬁ%tlﬁfm%§“1$ﬁﬂh§lo OF@Hlaﬂqypt her than substitut ed
pi peridin-3 I n sone enbodi nents I's other than substitute

pyrrol i di n- 3lnysome wa%m@ﬂ@ﬁwoﬁrﬁe%@alkﬁsor. I?te&aﬁéfea?}h%ﬁﬁlogﬂb§tll?sflﬂ’ﬁeéid’y1 2
pi peri dé)rrWhalo |(f] §IQWBC?IHAQQIk9Fm walk C§4 HafoBRbxyt %{hll&di?&lk}lt pHeBfl, phenyloxy,

pyrrolidinyl. I'n sone enbodi nents, I s other than substituted 6-nenbered
het € ocypeidghPKazFPantesYime errbodl nments, L is absent, S(0)2, C(O)NR L, or

(O O (G -3 gl doleRBddilBnts AT8s ﬁ‘r?p&ciz Ufgﬂf(ﬁ: eal b}%loﬁﬁlﬁiedﬁbstmﬂ@)zl 2Qdr SC(V@)- NRL.

In sone enbodi nents, L is abse n sonme enbodi nents, L is S(O
I n someXeXbédi nents, L is absent. In sone embodi ments, L is C(O. In sone

enbodi ments, pl gdnge %@d\ﬁlmts by fs%%loﬁéﬁ@%ﬂdlcy@éﬁe 1, bydigpefty D dloprb ISCDGE': A-
enbodi nents, L is l) G'-3 al Kyl en In sgyrre yenc?)) lq;‘!S,me‘nt sp i
(OO dqgahydronaphthaleny norbornyl, or adamantyl, éach optionally substituted by 1, 2 or 3 —W’ X’ -Y’-

10 7.

In some embodiments, R? is cycloheptyl, cyclohexyl, cyclopentyl, cyclopropyl or adamantyl,
each optionally substituted by 1, 2 or 3 -W’-X’-Y’-Z.

In some embodiments, R? is cycloheptyl, cyclohexyl, cyclopentyl, cyclopropyl or adamantyl,
each optionally substituted by 1,2 or 3 -Z’.

15 In some embodiments, R® is cycloheptyl, cyclohexyl, cyclopentyl, cyclopropy! or adamantyl,
each optionally substituted by 1, 2 or 3 CN, OH, Cy4alkoxy, Cy.¢alkyl, aryl, or aryl substituted by
halo.

In some embodiments, R? is cycloheptyl, cyclohexyl, cyclopentyl, cyclopropyl or adamantyl,
each optionally substituted by 1, 2 or 3 OH, C.4alkoxy, Ci.salkyl, aryl, or aryl substituted by halo.

20 In some embodiments, R® is adamantyl optionally substituted by OH.

In some embodiments, R? is phenyl or naphthyl, each optionally substituted by 1, 2 or 3 —W’-
X-Y*-Z.

In some embodiments, R® is phenyl or naphthyl, each optionally substituted by 1,2 or 3 -Z’.

In some embodiments, R? is phenyl or naphthyl, each optionally substituted by 1, 2 or 3 halo,

25  Cy4 alkyl, Cy4 haloalkyl, C;4 alkoxy, Ci.4 haloalkoxy, C,s alkoxyalkyl, aryl, aryloxy, pyridyl, or
azepan-2-on-yl.

In some embodiments, R® is phenyl or naphthyl, each optionally substituted by 1, 2 or 3 halo,
Cisalkyl, Cy.4alkoxy, C;.4 haloalkyl, aryl or aryloxy.
In some embodiments, R? is heteroaryl or heterocycloalkyl, each optionally substituted by 1, 2

30 or3-W-X'-Y’-Z'.

In some embodiments , R is piperidinyl optionally substituted by 1, 2 or 3 -W’-X’-Y"-Z’.

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-(C,4 alkyl),
C(0)O-(Cy.4 alkyl), SO»-(C1.4 alkyl), SOz-aryl or SO,~(aryl substituted by 1 or 2 halo or Cy.4 alkyl).

35 In some embodiments, R’ is piperidinyl optionally substituted by 1, 2 or 3 SO,-(Cy. alkyl),
SO,-aryl or SO,-(aryl substituted by 1 or 2 halo or Cy.4alkyl).

In some embodiments, R® is pyridyl optionally substituted by 1, 2 or 3 -W’-X’-Y*-Z’.



In some enbodi ments, the conpound has Fornula Ha: In sone enbodi nents, the
conpound has Formula Ila and Ar is phenyl, pyridyl, pyrimdinyl, thiazolyl,
each optiwoabéey2eissstituted with 1 or 2 -WX-Y-Z. |In someTasb@diozs2ol s, t he
conmpound has Fornmula a Ar is phenyl pyridyl, pyrimdinyl, thiazolyl, each
optionally substituted with,1 or hal o nitro, cyano, amno, C -4 aIkyI

G -4 al koxy, InGpma emhodimentsy R 1smvrldylwaq1@aibkw§tﬁutadb>r ki csiKocar bony! |

dlalkylanlno&gg&gg&baﬁ%&hp&ywIﬁﬁg*oalkylcarbonylanlno
cycl oal kyl car bonyl (al kyl')am n koxycar bonyl am no, al koxycarbonyl,

al kyl sul f onyln, sm«ﬂ@eﬂm@m gm i o8- a@ytmxghu 31 artrupilc andelyhy marAhAiHIO, 2Y-¢o-
het er OairhYC)lmor FJ @@&bﬂ?‘{hwﬂmp}@hﬂ{d 3t ﬁlydn%f%hohﬁé/ Ghapd 1}$hﬂl>§/3§ubst1tuted by 1, 2 or
het er ocycl oa oxy, acylam no, acyl )amno, 1,2,3/6
t et r5ahy%ier9<r %r%yl substituted by aI koxycar bonyl , 2-oxopi peridinyl, or
2- oxopyrroli Bd:. a . h o I d
het er ocycl oa F?Q%%i;%ﬂgégkggc%'qst?%%gnagkﬁﬂg 0%%@?e%kgﬁ@oﬁgh%?%ﬁ%r%Oﬂglo
cyano, @iomprehiokinxp,S- @em-thlca@yplwﬁﬁm or theqrmmlwpwﬁgh Optlonaﬂy substituted by 1, 2 or
cycl oal kyj.am nocar bonyl , alkoxycarbonyl or am nocarbonyl. In sone
enbodi ments, the conpound has Formil a Ha and Rﬁ IS cyclopropyl cycl obutyl,
cycl opent y| , Inspmk embsdinents R FohR pR $~Ihdﬁnﬁﬁi§ aretgaehid] o[ 3. 2 1]0ctany|,
nor {pr nyl aphthyl azepan- 7-on-yl ,
8- agg b|cycl5%§§5%:£%§&éﬁ§$p%ﬁﬂ ol yl, qU|noI|nyI i ndol - 3- yl met hyl , or
phenyl eachhnpﬁwo Whmm§%BSHﬁﬁuted by lor 2 -W-X-Y-Z. In sone
enbodi nent s, y| gf%ﬁ’ Qﬁs ggmﬁgﬁ a?F «fnd R3 is cyclopropyl, cyclobutyl,
cyclopentyl, C exy cycl ohept adamantyl, bicyclo[ 3. 2. 1] octanyl,
nor bornyl, 1, 2 3, 4- tetrahydronap hyI azepan-7-on-yl,
8-aza- blcyclo[3 2. 1] oct anyl, quphgnyu optional |l ysubstituted by 1 or
2 halo, OH Cl1-4 alkyl, G - 4 aIko&ﬁ dr oxyl al kyl, aryl, aryl oxy,

I

het er oaryl , heteroarylalkyl, or yl car | oxy;
NH
R3/go
II.
15
In some embodiments the compound has Formula IT and Ar is phenyl, naphthyl, pyridyl,
thienyl, isoxazolyl, quinolinyl, isoquinolinyl, or 2,1,3-benzoxadiazolyl, each optionally substituted
with 1 or 2 halo, cyano, nitro, Cy,4 alkyl, C;.4 haloalkyl, C,4 alkoxy, C,.4 haloalkoxy, aryloxy,
heteroaryloxy, acylamino, alkylsulfonyl, or dialkylamino.
20 In some embodiments the compound has Formula II and R’ is C4 alkyl, cyclopropyl,

cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, adamantyl, phenyl, naphthyl, pyridyl, piperidinyl,
morpholino, ~S-oxo-thiomorpholino, S,S-dioxo-thiomorpholino, thiomorpholino, or 8-aza-
bicyclo[3.2.1]octanyl, each optionally substituted by 1 or 2 OH; Cy.4alkyl; Cy.4alkoxy; C;.4 haloalkyl;
phenyl; phenyloxy; arylsulfonyl optionally subsustituted by 1 or 2 halo or Cy4 alkyl; chlorophenyl;
25  alkylcarbonyl; alkoxycarbonyl; or alkylsulfonyl.
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(ONR°RY, S(O),R¥, S(O),NR°RY, Cy.jpalkyl, C,.;ohaloalkyl,
Cs.10 alkenyl, C,.jg alkynyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl,
30  cycloalkylalkyl or heterocycloalkylalkyl, wherein said Ci.io alkyl, Ci.1o haloalkyl, C,.10 alkenyl, C,.1
alkynyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substituted by 1, 2 or 3 R™



wherein said aryl, heteroaryl, heteroarylalkyl is optionally substituted by
1 or 2 G-4 alkyl or heterocycl oal kyl optionally substituted by

al koxycarwonyée/020598some enbodi ments, the conpound has Fecmusaoosloesoi || a.
In sonme enbodi nents, the conpound has Fornula IVa: IVa. In sone

enbodi nent s, ﬁgg{ CQupo nld has Fornmula Va: Va. In sone enbodi nents, when the
conpound has FOrntllds¥48Y> I n some enbodi nents of conpounds of Formulat 1V,
when Ar is pReiH, GGyikglj dryit @dldﬁ&ymﬂpa@l’t&meﬁ&)c&dodﬂtﬂ%mﬂ(f})ﬁﬂnam?tsﬁﬂsﬁﬁfew
substit tF(}Ol%_%v,:)gv_-)Cé,—.Y' -Z', or ethyl substituted by 2 -W-X'-Y'-Z'". In
some envodinments, RS - onpound has Formula | :1 or pharmaceutically

accept abl e sBRftROR*pREBRUR’S REradfR!! wheshninddyenddtiar M| OO(OJRET @@OIoR®, each

optiona wbstd o VA P Qr \ eV Y- 4 R ﬁ LLOLOR by
ik b@@?@) @E@ﬁ@‘ s%f%%?w NE'T B) R CRYOR”. S(ofRS, T RS-
hal oal kS’dQl)zI‘(BlZ-RIdDS\RkE@lyd amyc{r-ljlﬂlamhkylnyi-lo alaryl, :Cz-%)éﬂi}’ﬁﬁ% dﬁyll cydltﬁlll@r, Batehyl,
het er oc oa aryla eroaryl a , cyclo yl or, .
het er oc%egefr%%'f:{%‘:kgr W?é!kyméﬁfg?lﬁﬁbﬁ[’ & al“iyglﬁé:l Rwe}/er‘&y%"ﬁg’fl%-g&k‘(ﬂ‘e,relwl‘i@-
al kenyl 4, a4, 1@, ahHyatigll,, Cap ylkenymy@.lﬁ)ﬁlk%ﬁyyll,, arltnletcgmﬁwkw,l heté‘i&frﬂ[ iﬂﬁtyll%l:}ifb?a}kﬂ, ,
aryl al kyl , .heteroaryl.al kyl, .cycl oal a r.. heteroc oal | S
opt i ona‘%@%ﬁhgﬁoﬁ%& l Bijld‘ia,lk’%ﬁlgﬁ)o h%fi%y,c Oﬂﬁﬁfﬂg}hlpf Rﬂo.néfyaﬁ“ V’I“%{ed:t%]{%okyl ,
het®r oas RMal kyl, cycl oal kyl, cycl oal kyl al kyl, heterocycl oal kyl or
het er ocycl oal kyl al kyl , each optionally substituted by 1, 2 or 3 Rl4 ;

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;

15 R’ is H;
R’ is Cyp¢alkyl, aryl, cycloalkyl, heteroaryl or heterocycloalkyl, each optionally substituted by
1,2 0r3-W-X’-Y’-Z’; and
R, R, RS, R7, R®, R®, R and R are each H.

20 At various places in the present specification, substituents of compounds of the invention are
disclosed in groups or in ranges. It is specifically intended that the invention include each and every
individual subcombination of the members of such groups and ranges. For example, the term “Cy4
alkyl” is specifically intended to individually disclose methyl, ethyl, C, alkyl, C, alkyl, Cs alkyl, and
Ce alkyl.

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 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), propyl (e.g., n-

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 1 to



R3is H C _6 alkyl, aryl, cycloal kyl or heteroaryl, each optionally
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cC'Rd" , NRce Rd" , NRO CCOR 3 , NRCOOR Db , S(OR3" , S(O)NR Rd'
S(O2R3" , S(O 2NR Rd' SRb , Cl140 al kyl, Ci1-10 hal oal kyl, C2-10 al kenyl
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and R2 together Wi th e carbon and nitrogen atons to whi ch they are

at t athechlfcaylgnd’” @fe1w0#éﬁ@@ﬁ@wkﬁgtaﬂﬁe®dwueal kyl group which is optionally
substituted RYyded Rred, “BiFRA refed toRh A84 ofd3p hGss &ﬁror%&@ tﬁﬂ?@c&@d’nt&fboﬁt oms

to which they are attached andthelntervenln - noiety forma 4-14
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2 or 3 R14 ; Appserdersiiel “®my’ tr ttwpnwﬂw qrpelyEYAlIB 6ne-ahaife % SR dset HBg ) ar e
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group which is optionally Substituted by or R8
t oget heindgiyl.land the likarlp @wnwbl?ﬁdw%wlrgr@mw\&rf@na@ %Oa?éﬂkét&o%rbﬂa %tmes 14

(r)rg ngL:ﬁ ;yg hﬁ?%é.ﬂ%'ﬂj{%é «éycl&m&?nﬂef'&set@ Aaﬁiaﬁornfaﬁw,mlﬂyuﬂocm&ﬁ RnoM¥ir eyk Bzed
15  alkyl, alkenyl, and alkynyl grouﬁs Cycloalkyl gmups ‘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,
cyclohexadienyl, 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 thienyl 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 polycyclic (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, tetrazolyl, 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 heteroaryl 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 to 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,



or R1I0 and R1 1 together with the carbon atomto which they are attached
forma 3-14 nenbered cycl oal kyl or 3-14 nenbered heterocycl oal kyl group
whi ch i s wptznenabdsg substituted by 1, 2 or 3 R14 ; or Re#caru$2088/0bs2get her
with the carbon atomto which they are attached forma 3-7 nenbered fused
cycl oal
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As used herein, “halo” or “halogen” includes fluoro, chloro, bromo, and iodo.
15 As used herein, “alkoxy” refers to an -O-alkyl group. 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 —O-haloalky] 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 NH,.
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, “cycloalkylcarbonyl(alkyl)amino™ refers to an alkylamino 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
carbony! 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 cycloalkylalkyl group.
35 As used herein, “alkoxycarbonyl(alkyl)amino” refers to an alkylamino group substituted by
an alkoxycarbonyl group on the N atom of the alkylamino group. The term “alkoxycarbonylamino”

refers to an amino group substituted by an alkoxycarbonyl group on the N atom of the amino group.



Y, Y and Y" are each, independently, absent, C -6 al kylenyl, C2-6
al kenyl enyl, C2-6 al kynylenyl, O S, NRe, CO COO CONR e, SO SO, SONRe,
or NReCONRof2poonzesogi n said d .6 al kyl enyl, C2-6 al kenyl eaylus262488201
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aryl al k hetero
15  group and an alkyl group.

As used herein, “alkylcarbonyl” refers to a carbonyl group substituted by an alkyl 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., CONH,).
As used herein, “hydroxyalkyl” refers to an alkyl group substituted by a hydroxyl group. An
example is -CH,OH.
As used herein, “alkylcarbonyloxy” refers to an oxy group substituted by a carbonyl 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:

f\ON,R

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

wherein R is any moiety other than H.

=N N-R
_/
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 (e.g., having one or more stereocenters).

All stereoisomers, such as enantiomers and diastereomers, are intended unless otherwise indicated.

Compounds of the present invention that contain asymmetrically substituted carbon atoms can be
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het By oCiydrbdadidi¢| ephedrine, N-methylephedrme cyclohexylethylamlne 1,2-diaminocyclohexane, and
the like.

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

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 tritium 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 response, or other problem or complication, commensurate with a
reasonable benefit/risk ratio.

The present invention also includes pharmaceutically 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 salts 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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amino, sulfhydryl, or carboxyl groups are bonded to any group that, when administered to a
15 mammalian subject, cleaves to form a free hydroxyl, amino, sulfhydryl, or carboxyl group
respectively. Examples of prodrugs include, but are not limited to, acetate, formate and benzoate
derivatives of alcohol and amine functional groups in the compounds of the invention. Preparation
and use of prodrugs is discussed in T. Higuchi and V. Stella, "Pro-drugs as Novel Delivery Systems,"
Vol. 14 of the A.C.S. Symposium Series, and in Bioreversible Carriers in Drug Design, ed. Edward
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 art of
synthetic organic chemistry or variations thereon as appreciated by those skilled in the art.
The compounds of this invention can be prepared from readily available starting materials
using the following general methods and procedures. It will be appreciated that where typical or
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 spectroscopy (e.g., 'H or *C) infrared spectroscopy, spectrophotometry (e.g.,



In sonme enbodi nents, Ar is phenyl or naphthyl, each optionally substituted
by 1, 2 or 3 halo, nitro, cyano, C -4 alkyl, C -4 al koxy, Cl1 4 hal oal kyl,

C 4 hal oabkoosyn205989- aryl, -O heteroaryl, NHC(O- (G 4 aChyspoosoes2802- (Ci -4
al kyl). I'n sone enbodi nents, Ar i s phenyl or naphthyl, each opti onaIIy
substituted by 1, 2 or 3 C -4 alkyl or ar%/I OXﬁ/ I n some enbodi ment IS
het er oaPYHvighieh GHalmpsy SRRt o8 By chromgtographyy spch gs _hjghy performangs 8'1"}@

enbodi MgfgSato fPhes sriaiyer QRdhRdpdphy. substituted by 1, 2 or 3 -Z. In
sonme enbodi rreg%fpgl( Ar ; pyr?%g/l pyri nqhdl nyl, thienyl, thi gzol

qui nol i nyl , Prepargionys r??’@R%HﬂlFi%%‘I igyolve te prRtersPR AYd d?ﬂm‘fF%lB&éz grsaus chemipal
opti Onaér'oﬁ(pss uths Ebéd%leﬁoﬁynolm and ’de};}oteéhoﬁrana theV¥ebsetioh: of|aBpr691rH?e pratertis <Bllp§ Ar

is pyridyl, thienyl, i soxazol each optionally substituted Eeyf d2 3,
01111

4 or> 5 capbrreadgy dqtﬁﬂ%ﬁféy @%M%ﬁﬂ@ artafhe %heﬁ'myd? Pfofe(ﬁHP%w%P?an

2,1, 3- bepzexaill @76l¥he, et'a?oﬂﬁ'Uté}m)é @Ablups %mrQ&W(J SPFhekis QYAER] Wiley &8ols, 1991,
opt| onal | y substitut ed by 1, -Z. I'n sone enbodi nents, Ar is pyridyl,

t hi enyIWb‘ﬁhl%’éf)@&i’fﬂtiﬂlhereéh%e@fﬁ@%]ﬁ#F'V‘r%tﬁbst| tuted by 1, 2 or 3 -Z. In some

enbodi ment s, Thy rehc%oﬁ)éféf‘ 1tRY brocddbbls ABYcH P heretn dandeRME@¥ach 3dib solvents which
i soqui nol i nyI t hi en%/ or i soxazol yl , each optionally su a;tl t ted b 1 2
e ’§

or 3 hatay, beeadilyatelagied g aeyefoskill i1} e el erighicSYRLRRS PR £8

enbggi ”ﬁﬂgémlaﬂy\{l&r%cgvé with @He(%tarﬂi}igtﬁﬁerlﬂsyw%nmhe%mﬂn@laﬁy| or prddudts at the
hal oal kyl, G -4 hal oal koxy, amno, G .4 k’%ld oal k | car bonyl am no

al koxycarrwﬁvrearﬁt n‘éllCha‘lhRy?afrH‘Pf?Soaﬁ?lcﬁfﬁF%Bm ésrcrfe@me refl Ry IF Eimeloin i

acyl (al ol ehtdhing Qérﬂﬁ)éka%m: B the AbRedeY bilthg) RmpehiafikK Y A iR @&detibrOEl be carrled
di al kyl am nocar bonyl , al kyl am nocar bonyl al kyl oxy,
al kyl c a?lﬁ(}]ﬁﬂle( Sé’l"l@?tl ox &rﬁnﬁ@re of more than one solvent. Dépending on the particular reaction step,

suitable solvents for a particular reaction step can be selected.
15 The compounds of the invention can be prepared, for example, using the reaction pathways
and techniques as described below.

A series of N-(piperidin-3-yl)carboxamides of formula 4 can be prepared by the method
outlined in Scheme 1. 1-(tert-Butoxycarbonyl)-3-amino-piperidine 1 can be coupled to acid chloride
R3COCI 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 HCI 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

30

35



cycl oal kyl car bonyl (al kyl ) am no, al koxycar bonyl (al kyl ) am no, al koxycar bonyl ,
al kyl sul fonyl, arylsul fonyl, aryl, cycloal kyl, heteroaryl,

het er ocycwoabdeyi2gs9ar yl oxy, cycl oal kyl oxy, het eroaryl oxyPCT/US2005/028201

het er ocycl oal kyl oxy, aryl al kyl oxy, acylam no, 1,2, 3,6-tetrahydropyridinyl
substituted by al koxycarbonyl, 2-oxopiperidinyl, or 2-oxopyrrolidinyl;
wherein said aryl, cycloal kyl, hetePehemel heterocycl oal kyl, aryl al kyl oxy,
or heterocycl oal kyl oxy are optionally substituted By 1, or nore halo, C -4
alkyl, oH G 4 aIkoxKT;FVEFoa&%%kpmla@carbonﬁfigaw Rycar bgpyl, cyano,
acyl, acylam no, al kyl sul f ony am na, al kyl ang ng, al kyl am ng, or

am nocar bonyl . 1 n sonmeNermbodi gepingtorkWo,X' - Y -2 is hal 0),40dxaneyano, nitro,
C 4 alkyl, G -4 al kox§° G -4 hal oal kyl, G -4 h#Ccoal koxy, am no,

al kyl ani no, di al kyl anm'no, hydroxyl al kyl, aryl, 2aryl al kyl, aryl oxy,

het eroaryl, heteroaryl al kyl, heteroaryl oxy, cycloal kyl, cycl oal kyl al kyl,
cycl oal kyl oxy, heterocycl ¢gal kyl al kyl qeterocycloalk Iamkyﬁa

het er ocycl oal kyl oxy, Eﬁtﬂ’Cﬁﬁ%onyl, QF%yIaninocarbﬁj?Hf hig

di al kyl am nocar bonyl , (al onarbonYTo%yNtalkylsulfo . 010 aryl sul fonyl ;
wherein said aryl, aryﬂqkﬁy , aryl oxy}? %eteroaryl, q?teroarylalkyl,

het er oaryl oxy, cycl dal kyl, cycl oal akmﬁL@=@ycloakkyloxy?

¥

het erocycl oal kyl al kyl , heterocycl oal ky~al ky,,nghet er ocycl oal kyl oxy, is
optional |y subBPit@e®dby 1 or 2 hal o, ~cyano, nitro, CG-4 alkyl, G-4
al koxy, G -4 Hﬁﬁﬂhlkyl, I -4 hal oal koxy, am al kyl am no, di al kyl am no,
hydr oxyal kyl , or al koxycarbonyl. In sone enbodi nents, -W-X"-Y"-Z" is hal o,

OH, cyano, nitro, Cl-4 Iﬁ@l,Rij-4 al kox C -4 hal Ik@I,R(i-4 hal oal koxy,
am no, al kyl ani no, di &l kyl affi no, hyd%e%%ﬁgﬁky%rear aryﬁalkyl, aryl oxy,
het eroaryl, heteroaryl yl O het er oar yl ©%3NEtcycl oal , &cl oal kyl al kyl ,

cycl oal kyl oxy, heterocykl oalkyl al kyl , het erocycl oal kil a| kyl ,
het er ocycl oal kyl oxy, ﬁ%ﬁﬁo&&i&oﬁ§h, O%MER[4
3 r 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

H
NHBoc N._ _R®
NHBoc ArLCI (\j 1) HCI, 1,4-dioxane (j/ g
2) R3COCI, i-PryNEt 0

N (i-Pr)aNEt or K2CO3 l}l
H L

A

ArNRL=C=0,
i-PrNEt

p-NO,-Ph-OC(0)CI,
i-ProEtN

NHBoc NHBoc
[jxj}/ ArRINH, [j“i]/ °

N (i-Pr)NEt

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-



al kyl am nocar bonyl , di al kyl am nocar bonyl, al kyl carbonyl oxy, al kyl sul fonyl,
or arylsulfonyl; In sone enbodinents, qis 1. In sone enbodinents, R3 is

G - al kylwopbesonedsBy substituted by 1, 2 or 3 -W-X -Y P€T/USRIvsH8701

enbodi ments, R3 is G. aIkyI optionally substituted by 1 or 2 aryl. In sone
enbodi nents, R3 is G I n sonme enbodi %J qycloalkyl
het er oapsthyl @Pfﬂhétf@r@éy@l%%ll‘ﬂ?/‘? solyeRt Fugp s QP(QEI ToyprQYI‘S%tﬂ?et ?th’é fgal prodyctyg

-W-X - Xeordine td Sehe@ee enbodi ments, R3 is aryl, cycloal kyl, or heteroaryl,
each optlonaFIy substituted by 1, 2 or 3 “W-X-Y-Z. In sone enbodi nent s,
R3is C-4 alkyl, aryl, cycloal kyl, heteroaryl or heterocycl oal kyl, each
optionally substituted by 1, 2 or 3shahR3 C -4 alkyl, G -4 haloalkyl, C-4
al koxy, phenyl, phenylsu t|tuted by hal o, phenyloxy, pyrldyl acyl ,

al koxycar bonyl , al k hyl ahy<§¥HB pyl or ar wl f iyl optlonally
substituted by 1 or 2 al' C alkyﬁ“_ﬁn_sn odlne ts, R3is aryl,
cycl oal kyl, or heterd¥ryl, each o] épq@ﬂmﬁy substl yted By 1, 2 or 3 halo

C 4 alkyl, Q4 haIQakaI C -4 alkoxy, C -4 haloaj'_koxy,4 C2-8 al koxyal kyl,
pheryl , phenyloxy, pyrldfl or azepan-2-on-yl. A sonme e€nbodi ments, R3 is

aryl or cycl gakkyl of ﬁ%&rﬁ%lmﬁhﬂbﬁxéﬁi@éﬁtdftfﬂm BYead be Drdphred bnye mehod Z'
I n sonme enbodi nents, cycl ohexyl cl.opent

is cycl ohept
cyclopr%ﬁ@wdhlsgw3w4L @%W%&Wiaﬁﬁhgbﬁﬂﬁ%ﬁéWQ&‘”ﬁﬁ?%%F% V“m%¥h %ﬂ%ﬁﬁ??ga each
optio naéc}u}ﬁn%qlé)@éhttsu&ﬁég BOP ik ther&kncd of Yéuitkble ¥ase sdeh-as Mn&ﬁ)ﬁﬁoﬁ)mﬂﬁltm& , R3

is cycloheptyl, cyclohexyl, cyclopentyl, cyclopropyl or ad
Y an arrﬁ)ldg/ compo¥md of fom%lula 8. The BoFc): grou>1/3 of cm%poung 8 cgt%/ be removedab trea%nent with

10 HCl in 1,4-dioxane to afford an amine compound of formula 9. The amine compound of formula 9
can be coupled with a compound RX to afford the desired product of formula 6, wherein X is a

leaving group such as halide and RX can be sulfonyl chlorides, acid chlorides, alkyl chloroformates,

or alkyl bromides.
15 Scheme 4
NHQ
BOP NMMP [iij/
N
L
Ar” Ar”
5 7 8
H
Hel [iij/ (I-Pr)oNE [ii]/
— - o —_— o}
N RX N
Ar” L Ar”
9 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
LiHMDS 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



each optionally substituted by 1, 2 or 3 -WX -Y' -Z'". In sone enbodi nents,
R3 is cycl oheptyl, cyclohexyl, cyclopentyl, cyclopropyl or adamantyl, each
opt i onal lwowdsakoivet ed by 1, 2 or 3 -Z'. In sone enbodi FemUs2008828281
cycloheptyl cycl ohexyl , cyclopentyl cyclopropyl or adamantyl, each

opti onal u aI K ry

or aryl % qbf{]t'%ﬁh}ﬁ‘g ’f)(g%’hpslﬁcg‘ﬂ')lﬂ%lng%ﬁm %??E’%e“eﬁéo ?get@%%‘ éli’ such Y

cy (6 | oh ea@y(DMs gny abaepedn tvith MY ahdep bagiy ::ol?ﬁfhoﬂﬁa’nﬁil?ﬁl;d/ 11 ,coﬁptﬁllhd Qpti5. OI'h%: deyired 5-
substitute 1.2 or. - C 4 al ko - a aryl, r :
Subst | (TPEIVEY ShmrTerTug e Shis e 5 et of pamry Copl By mpine
subst i t folleeediyy faadiln csalpec lgdbgehatient s, R3 i s phenyl or naphthyl, each
optionally substituted by 1, 2 or 3-W- X -Y' -Z'. In sonme enbodi nents, R3
IS pienyl or naphthyl, each optionally substituted by 1, 2 or 3 -Z'. In
sonme enbodi nents, R3 is phenyl or na3pliéniys , each optionally substituted by
1, 2 or 3 hg o, CI -4 alkyl, G -4 haloal kyl, Cl1.4 koxy, Ci -4 hal oal koxy,
C2- 8 al koxyd] kyl yl, ar?b@z@ Etgdyri dyl , - 2- on- yiHMOSh TRPITE
nyI_O'I"_I’Tafp‘I’TI‘I’Tyl e‘ag dy substitutedsby 1, 2
or 3 hal o, CI 4 G -4 al koxy, Ci 4 hal oal kyligoaryl or &xXyloxy. In
sone enbodi rrenti | s heteroaryl or heterocycl an?<y each optionally
substituted by 2 or 3-WX-Y-Z. In sone Hnbodi ments , R3is

pi peridinyl optionally substituted by 1, 2 or 3 -WX -Y -Z'. |In sone
enbodi nents, R3 isopi peridinyl optionally substituted by 1, 2 or 3 -Z'.

0
NaBH,/CaCl,

< O)WJ\ o - Moo MsoLoow

R NHBoc EtOH/THF R NHBoc EtsN

13 14

R +NHBoc
MsO” Y oms _ BnNH2 *(j H, PAIC R\O.\\NHBOC
put ’ —_—
R NHBoc

N N

Bn H
15

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 dibromoalkyl compound in a suitable solvent such as THF, and in the presence of a suitable

base such as LiHMDS to afford a cycloalkyl 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 to those outlined in Scheme 5.

20



In some enbodi ments, R3 is piperidinyl optionally substituted by 1, 2 or 3
CO(C-4 alkyl), C(OO(C -4 alkyl), S@2-(C -4 alkyl), SOQ2-aryl or

S2- (ar ylweubedzosssed by 1 or 2 halo or C -4 al kyl). |nprsuros2eshestonent s,
R3 is piperidinyl optionally substituted by 1, 2 or 3 SO2-(C -4 al kyl),
S2-aryl or SQ2-(aryl substituted b)éﬁ or 2 halo or C-4 al kyI) In sone
enbodi nents, R3 is pyridyl optlonall %%tltuted by 1, 2 or

-WX -Y-Z .In ne e odlnanhﬁm-ﬁﬁ is pyri¥dyl o tlonaklﬁ guﬁstltuted by 1,
2 or 3-Z'. In>g ments, R3 i, pyrd R3 is
8-aza-bi cycl o[ 3. 2. 1] anyl , Br , hor ph m BMS ox otthi/awrr phol i no,

S, S-di oxo-t hi onor phpl i no, or t |onDrphoI|no each optionally substituted by
1, 2 or 3 -W-X-Y -2\ In sonme enbodi nents,
8-aza-bicycl o[ 3. 2. 1] oct anyl, indolyl, nnrphollno,
S, S-di oxo-t hi onor phol i no, or thionDrphoIino,
1, 2 or 3 -Z. In sone enbodi nents, R4, R5

S- oxot hi onor phol i no,
each optionally substituted by
7, R8, R9, R10 and Rp are

each H. In som® | ts, VFE.OCY H |HXSo0 qrboMement 8NHR2 i's H. In some
enbodi ments the COhpWiBad has Rayula 11: p. t N&Bere enbodi nents t he
conpound has Formyga Il and Ar is phenyl, napgpthyl, pyridyl, thienyl,

i soxazol yl, quinolinyl, isoquinolinyl, or 2,1,3-benzoxadi azolyl, each

optionally subsg tuted with 1 or 2 halo( cyano, nitro, G-4 alkyl, Cl-
hal oal kyl, C1- 4 s\HBoC1 - 4 hQJ/@aI koxy, A‘Eyhﬁww@qc het er oar yl oxy, acyl am no,

aIkyIsquonyI, d al kyl am
N
Bn H
2 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, 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
N §
TsNH . >
(T sNH, #"Ts  RMgBr = TS phsH
y y T
Bn Bn
23 24 25
NH, NHBoc
(Boc),0 Ho, Pd/C NHBoc
R e, R R R
N EtsN N N
Bn Bn H
26 27 22

15



I n sone enbodi nents the conpound has Fornmula Il and R3 is Cl 4 al kyl,
cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, adamantyl,
phenyl , maphdsyd2psopyri dyl, piperidinyl, norpholino, S oroTtusec@swoeszool ino,
S, S- di oxo- thionnrpholino thionnrpholino or 8- azabicyclo[ 3. 2. 1]octanyl

each optlonal subst i tuf ed oH C -4 -4 al koxy;
hal oal kyl ; ?W mﬁﬁ?n?%%% d%&F%h ?Qﬁ?We%ﬁ?lgﬁ%¥P?5% §tF¥%f%@“B§ 1 or
2 halo gﬁm@lonélofahekylamucbbipeﬁaméawwith aashkaﬂlecaa&@awm’ il &QXMﬁﬁrMnmbtem@Iryl

al kyl sul f | n sone_enbo nd has Fornmul a

or het efyaﬁaaiiwl h&tar@ﬁwé%%liygb ﬁéﬁ#@ﬁ ié‘{ﬂq &5@ geconglaryzamipes 9, svhww}elffﬁhz Rl
is H CldhréRhmides ﬁ@oRcouphn@&c@dﬁBﬂQ acids ﬁ(r@lﬂﬁ’ reagenS()Qrg'NJﬁQ:r %ﬂ&ble,co@ﬂﬁg

al kyl , O-—IO hal oal kyl , C2-1oal kenyl, C2-io al kynyl, aryl, cycloal kyl,

het oa%?P heterocycloalkyl arylalkyl heteroarylalkyl cycloalkylalkyl
or heterocycl oal kyl al kyl, mherein sai d C 0 alkyl, MO0 hanaIkyI, C2-10

al kenyl, C2-10 al kynyl, aryl, cycloé?k??ﬁsheteroaryl, het er ocycl oal kyl ,
aryl al kyl, heteroaryl al kyl, cycloalkylalkyl or heterocycloalkﬁLaIkyI is
optlonally su tltuted by 1 2 or 3 R4 ; R2 is Hor Cl-6 al kyl; is H,

Cl-6 alk Cy; | kyl, het ycl oal kyl h R3

opt i onal mbstgufgiﬁgy_g_,z 3 JW- oy ﬁz&ﬂﬁm R5 ﬁiﬁs R9,

R10 and Rl}l 1 are ﬁa@thHg nd@penden N C?%)E MP CQO ORb' ,

OC(O NRg' Rd' , NRc Rd' , NRc' C(O)R'a , NRC ORVP S(O)R o, S(ONR ¢ Rd

. S(O2K" | S(O2NR Rd' , SRb ArG-10 al kyl, Gi-10 hal oal RyTO2C2-10

al kenyl, @®-10 al kynyl, aryl, cyclmal kyl, heteroaryl heterocxfloalkyl,

aryl al kyl , heteroarylalkyl, cycloalkylalkyl or heterocycloalky al kyl ,

wherein said - 10 alkyl, G-10 hanaIkyI C2-10 al kenyl, C2-10 al kynyl,

aryl, cycl oalkyl 0 ter I PaLy! IkyI
thrnatlveﬁ/é?l{e ganye erl@ of ﬁﬁi?ﬁrﬁ% i(%lb)dtalrb%%%‘r*ﬁgskx% fo %[ % § %b@

cycl oal kyl al terocyc kyla y subs
or 10  prepared 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 a suitable catalyst such as tributylammonium

bromide.
15 Scheme 9
RZ
H 3 N_ RS
ETNTR R2X, TBAB, NaOH O/ 'S
" 0
r?l O H,O-Toluene l}l
L
Ar/L 4 Ar” 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 outlined in Scheme 10, wherein

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

20  compound 32 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 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.

25



3 R14 . In sone enbodi nents the conpound has Forrmula |I; Ar is aryl or

het eroaryl, each optionally substituted by 1, 2, 3, 4 or 5 -WX-Y-Z, RLis
H R2 is Wp2R®/2659€ -6 al kyl, aryl, cycl oal kyl, het er oargir/useo0s/028201

het er ocycl oal kyl , each optionally substituted by I , 2 or 3 -W-X-Y-Z
and R4, R5, R6, R7, R8, RO, R10 and R11 are each H At various places in
the present specification, substitud#t®ed? conpounds of the invention are

di scl osed in.growps or in ranges. It is speC|f|caIIy i ntended that the

i nvention i each and1enﬂm®8|nd|V|d conbi naioHon of the nenbers
of such gro mﬁ—é €s._For _examnpl e, A rm"G=6atkyt™ is
specifically intended to |%dﬁ¥|dually di sc 5% methyl, ethyl, C3 alkyl, C

al kyl, C5 alkyl, and C6 alkyl. It is further3gppre0|ated that certain
features of t¥e invention, which are, for clarity, described in the context
of separate enbodi nents, can i$0 be provided in conbination in a single
embodi nent. Conversely, wdrigus ¥ eatures of the invention which are, for
brevity, described in the_cgntext of a single enbodinment, can al so be

provi ded separately or in Bny suitable suRco i nation. The term

"n- menber ed" Ereon |s/§nL|ntéger t scribe the &%ngﬁr of
ring-formng |na4mH%ywmmeth é" atons is n.
For exanpl e, |bBrpﬂlnyIB@%PﬁﬁW%xanplé“of a( /nenbere erocycloalkyl

ring and 1, 2, 3, 4-tetrahydro- naphthaleﬂe is_an exanple 0 ’a 10- nenber ed
cycl oal kyl grou@4 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, heteroaryl,

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

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

or sodium hydride in a suitable solvent such as tetrahydrofuran, 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
yield the desired carboxylic acids 38.

Scheme 11
35 N 0
o Y
XH o . Hko/ RBx(I)
Cy K,CO;, MeCN X NaH, DMF
0] R o)
o RRﬁ)J\O/ LIOH _ %OH
THF, MeOH, H,0
X ’ H0 - x
cy” 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(I) 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.



As used herein, the term"alkyl" is meant to refer to a saturated

hydr ocar bon group which is straight-chained or branched. Exanple al kyl
groups i nwbuedes/oretogyl (Me), ethyl (Et), propyl (e.g., npcomskooanas2o1

i sopropyl), butyl (e.g., n-butyl, isobutyl, t-butyl), pentyl (e.g.,
n-pentyl, isopentyl, neopentyl), and the |like. An alkyl group can contain
from1 to about 20, from 2 to aboutSchemei? om 1 toabout 10, from 1 to about
8, from1l to about 6, from1l to about 4, or from1l to about 3 carbon atons.
The term "al kyl erse" reg B~a di val entO al kyl 1inking group. As used
herein, "al kenyl kxurefers tg an al kyl gr /hawnngapNﬂ{DwmnDre doubl e

car bon- car bon boégs.‘qugpﬁg%ﬁrkéhyl gf ou pr openyl ,

cycl ohexenyl, and'the I'tke e ter@% élkenyleny refers to a dival ent

I'i nki ng al kenyl greup,sAs used herei "zl kynyl " refers to an al kyl group
having one or nore triple carbom- carbon bonds. H%jﬁ!e al kynyl groups

i ncl ude et hynyl, propynyl, 3 d he I'i kep;0kpe. t eR nylenyl" refers to a
di val ent I|nk|ng alkyny+—gﬂ kyI" refers to an

al kyl group having one or g&pé haloé@W:¥ﬁ%§Fﬁ% epXs. Exanpl e hal oal kyl
groups include CF3, C2F5, F2, Cd 3, CHdO 2, 15, and the like. As used
herein, "aryl" refers to nonocy Hic or polycyclic C%.g., having 2, 3 or 4

fused rlngs) aronatlc hydr ocar bons suc S,. exanpl.e nyl., . papht hyl ,
ant hr aceny| , ASHRAXFR n5t @ﬁ% Wi n?i‘a'flRﬂmp“ia{%d‘@'ﬁg’/‘i etg v %% Ohefoﬁ‘gml%‘ds%ﬁr%vpmg
enbodi nehtse 1$5|'a}’sbr1@l’d§uﬁﬁo>l'yﬁv Goifly @Pofmil04466a b pZdpacamihereinathoting inA das bel
herein, "cycloal k refers to.non-aromatic cyclic hydrocarbons including
cycllzéﬂméT%?ﬁw %%R@ﬁ?? IR R %ynyl groups. Cycl oal kyl groups can incl ude
nono- or polycyclic (e.g., having 2, 3 or 4 fused rings) ring systens as
wel |l as spiro ring systens. Ring-forning carbon atons of a cycl oal kyl group
can be optionally substituted by oxo. or | fi do. Exanpl e cycl oal kyl groups
i ncl ude cycl opropyl, cyclobutyl, cfgw 83 cycl ohexyl, cycl oheptyl,

cycl opent enyl cyclohexenyl

/\[r ~ whenR'=R'=R
G: (U\o/ RBr(l), NaH, DMF
X

or
K2CO3, MGCN R'BT(I), NaH, DMF
X=0,8 ‘
41

then R'Br(I), NaH, DMSO

O n
R . R
. R'%)J\O/ LiOH R'%)J\OH
X THF, MeOH, H,0

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 suitable 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.



cycl ohexadi enyl, cycl oheptatrienyl, norbornyl, norpinyl, norcarnyl,
adamantyl, and the like. Also included in the definition of cycloal kyl are
noi et i es wbavodnav@sone or nore aronatic rings fused (i.ecy/usassngs2al bond in
common with) to the cycloal kyl ring, for exanple, benzo or thienyl
derivatives of pentane, pentene, hexane, and the like. As used herein,

"heteroaryl" groups refer to an arowﬁ?ﬁ@eﬂéterocycle havi ng at | east one
het eroatom ri ng menber such as sulfur oxygen, og ni trogen. Heteroaryl
groups i nclude monocy fkﬁﬁrQﬂd poly Bblc (exg yhaving 2, 3 or 4 fused
rings) systems. Exanples of heteroaryl grqpbs pncltde without |imitation,
pyridyl, pyrinidinyl py a2|nyl pyridazPhyl, triazinyl, furyl, quinolyl,
i soqui nol yl thienyl, i_m azonI t hi azol yl, indolyl, pyrryl, oxazonI,

benzofuryl, benzot hi enf/(l—,S’Benzt hi azol yl, i soxazol yl, pyr azolyl, triazolyl,
tetrazolyl, indazolyl, 1,2, 4-thiadiazolyl, IRsLx }(B azol Rl .R'benzot hi enyl ,
purinyl, carbazolyl, R@@@)‘i_l m dazolgyl H i ndol i b and th I ike. In sone
X
out 420 jlcar bon atons, and

enbodi nents, t he——he{—efeaﬁy-l—gr ou&)ﬁ(q(d g
in further enbodi meht4 ¥Fom abou o abou car atns. In sone

enbodi nents, the heteroaryl gr dhtains 3 to about 14, 3 to about 7, or
5to 6 ring-formng atons. In sone eﬂﬁbodl pts, the heter"baryl group has 1
to about 4, 1 to about 3, or 1 to 2 heteroxorgy As used herein,

"het er ocycl oal kyl " refers—tolLi¥A-aromati &"héyfer ocycl es incl uding cyclized
al kyl, al kenyl, and al kyrifF, el PsO \/\,he%%en oneoor nore of the ring-formng
carbon atons is replaced by a heteroat such as an O N, or S atom

Het er cycl oal kyl groups can be nmono or polycyclic (e.g., both fused and

oD Y TRy S St ISR 25 p PRI S ndw i o)
t et rahy@ﬁqiehpleptyéd a&oﬁhr@l tmyﬂcrlﬁhemmmeadtmylo;f ah, a)prdpeaizadhob@(bbrethldbeﬁﬂzwith
4- di oxa eri rro i .soxaz I|d|n hi
pyr &zol q’g‘i P\"{;Ftpmgﬂﬁ t{“?jlpﬁ%"?nce t%aa {bl& B Suc%m dazo cf“ltéog de lﬁﬁ%] ﬂ’lltg%il ke.
R ng- f ogontiifignsCauch @B rafifg provides nitriles 51. Alkylatlon(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, heteroaryl, cycloalkyl or heterocylcloalky and the like.

10 Scheme 15
whenR'=R"=R R\ R
XH ¢ CN X" SCN  RBr(l), NaH, DMF XX oN
Ju g 0) or
EtOH, Na u : .
cy 20 5C Cy R'Br(1), Nak, DMF c;y/d )
50 51 then R'Br(I), NaH, DMSO 52
X=0,8
R\ R’
KOH _ X OH
Ethylene glycol
yiere gy A
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 59 in the fashion as shown in Scheme 16.



and heteroatons of a heterocycl oal kyl group can be optionally substituted
by oxo or sulfide Also included in the definition of heterocycloal kyl are
noi et i es wbavodnav@sone or nore aronatic rings fused (i.ecy/usassngs2al bond in
common with) to the nonaronatic heterocyclic ring, for exanple

pht hal i m dyl, naphthalimdyl, and benzo derivatives of heterocycles such as
i ndol ene and i soi ndol ene groups. | PcigMelenbodi ments, the heterocycl oal kyl
group has from1 to about 20 carbon atons, .and in furt her enBodlnents from
about 3 to abo %/gﬁ/edrb @) AtOWS. Ir1s§ hﬁ/ odigrent s, $1ﬂ§ﬂheberocycloalkyl
group contai ns OUT“T@%@%;T uto7 '6_“§§§§’6 LJngofornlng at ons.

I'n some enbodi ment&, the h ycPval kyl grouEgﬂe €to about 4, 1 to
about 3, or 1 to 2 ﬁeteroatons. I n some éhbodi s, the héferocycloalkyl
group contains 0 to 3 double bonds. In sonme enbodi nengs,,'t he

het er ocycl oal kyl grouB ont ai ns % tp 2 trlpRéﬁﬁBnds usgd herein, "halo"
or "hal ogen" incLudé§_ﬂiLnLo, nn;ﬁﬁﬁd+lodos used hereln

"al koxy" refers to B, I8Fal kyl gﬁou Ekanpp@$ﬁlkoxy/broaps i ncl ude

met hoxy, ethoxy, propoxy (e.g /ﬁ pr@poxy and |sopP&poxy) t - but oxy, and
the Iike. As used here, "haloé?koxy"51efers to an - O hal sl kyl group. An
exanpl e hal oal koxy group is OCF3. As used®\er ej n, "arylal kyl" refers to

al kyl substituted by aryl andiORycl oal kyl OHrefers to al kyl substituted
by cycloal kyl. An exanpl egm@nydod, kyd groug isgbenzyl. As used herein,

"het er oaryl al kyl " refers to an al kyl gewup substltuted by a heteroaryl
group. As used herein, "amno" refers to NH29 As used herein, "al kylam no"
refers to an am no group substituted by an al kyl group. As used her ei n,

"di al kyl am nécordafgetosschamenh’. savthinsthgr eumppoynd 6P |C@mfoed>xw§zeém thel $OpesSRgP D .

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
0O 0 whenR'=R'=R
o~  mCPBA 0~ RBr(D), NaH, DMF
S=0 or
Cy/S CH,Cly Cy/g R'Br(T), NaH, DMF
60 61 then R'Br(I), NaH, DMSO

O n
R\ : R
R.%/lko/ LioH R.%)kOH

S=0 THF, MCOH, H20 S=0
cy I

© 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 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.

15



As used herein, "dial kylam nocarbonyl” refers to a carbonyl group
substituted by a dial kyl am no group. As used herein,

"di al kyl avonowanbosayl al kyl oxy" refers to an al kyl oxy (alPkoxspoogrneszp1
substituted by a carbonyl group which in turn is substituted by a

di al kyl am no group. As used herein, "cycloal kyl carbonyl (al kyl )am no" refers
to an al kyl ami no group substituted B5Pe®eddr ponyl group (on the N atom of

t he al kyl am no group) which in turn is substituted by a cycl oal kyl group.
The term "cycl oal kyl ca(gbonyd,h@m{-g@‘zﬁef ers tB @rri no group substituted by

a car bonyl groumr\(/oT\eN £ f_the anipg P which in turnis
substituted by algycpoal k;/_I_dﬁo_l.l.p__l\i’ZEﬂ,R%r o ter m cygl oal-kyl &%yl car bonyl ani no"

refers to an arRnoSroup substi%uted by aQcar®onyl group (on the N at om of
the amino groupPBunhi ch i nREUE NP Mupst it ubed by a cycl oal kyl al kyl group.
As used herein, "al koxycaPfB&RiY¥iky™M38ni no" efers to an al kyl am no group
substituted by an al koxycar bonyl group on thﬁ. Nzuatom of the al kyl am no

group. The term "al koxy®ar®onyl am na” refers an am no group substituted
by an al koxycar bony]| Saé\@ﬁ)\t heCM\I/OEBEﬁ'm of HNAE 'ﬁo_gL@?hb_As used herein
"al koxycarbonyl" refergto car bv@r oup/i;ub i tut 8dF.Me08N al koxy group.
As used herein, "al kyl sul fc91y| " refers to@ sul fonyl grdluf substituted by
an al kyl group. The term "%I kyl sul fonyl.am no" $%fers to an am no group
substituted by an al kyl sul fonyl gr ot R As used herein, " aryl sul fonyl "
refers to a sulfonyl group substi ty 9Han aryl group. As used herein,
"di al kyl am nosul fonyl" refers—to arbul onyl group substituted by

di al kyl am no. As used herein, "afyflal kyl oxy" refers to -Oarylalkly. An
exanpl e of an aryl al kyl oxy group i s bef¥zyl oxy. As used heren,

“cycl oal kyl oxy" refers to -O-cycl oal kyl. An exanple of a cycl oal kyl oxy
Alternatively, 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 a corresponding aldehyde CyCHO and a compound 66 under suitable

conditions.
Scheme 19
henR'=R'=R R\R
O.  WwhenR=R'= >%1/O
T‘L/\[OW/ RBx(l), NaH, DMF "i h TFA
0”0 ' or 0o ©
By R'Br(I), NaH, DMF {Bu
64 then R'Br(T), NaH, DMSO 65
R\ R" P% R\ R 5
] N><”/O\ cy” H N ~ _ LiOH
2 THF, MeOH
O s
I Na0Ac);BH Cy) S
66 . 67
R\ R
H
H)N&o
0]
Cy
68
10 A series of carboxylic acids of formula 72 can be prepared by the method outlined in Scheme

20. Reaction of Cbz-protected amine 69 with 2-bromo methyl acetate provides methyl esters 70.
Alkylation(s) in the fashion as shown below provides di-alkylated methyl esters 71. Then, basic



group is cycl openyl oxyl. As used herein, "heterocycl oal kyl oxy" refers to
-O heterocycl oal kyl . As used herein, "heteroaryloxy" refers to

- O het er omoyhos/0dnsoexanpl e is pyridyl oxy. As used herei npcCramsydoamesof refers
to an am no group substituted by an al kyl carbonyl (acyl) group. The term
"acyl (al kyl )am no" refers to an am no group substituted by an al kyl car bonyl
(acyl ) hydolygis afithe asteralkyieldg the dpsiredsarbesaic #ridséRnThe'Glizigyqupar BERympowds & s t o
?‘ car b%nt{{) x%rrngye% u%H%%&hltogén%g i@Xoanﬂioﬂé ift}ﬁllat%rsga%?' As used he.r ern,

cycloaf yﬁanlnocar onyl ™ r P8rs to a carbon group substituted by an
amno group which in turnis substgﬁﬂ&ggmpy a cycl oal kyl group. As used
here|nk."anlngéﬁhgfnylksrefeGihto a carbonyl group substituted by an am no
group (i.e., : ed dierein, "hydroxyal kyl." refers to an al kyl
group substituted by a HFdrokyl ~group. A% exa%plexwgngéﬁ‘i . As usedy

her ei n, "alkylcaﬁhonyloxy" r@fers i &ban Qrou by a carbonyl
group whi ch i niCt'ur@bis sujustiMeaned by am allkyl group. As used herein,
"N-substituted piperidin-3-yl" refers tEVaF%niet%Bﬁgyﬂﬁ Mbe fornul a:
wherein Ris any mgwiety other than H As used hef&iRBrD: NaishS0i t ut ed

pi perazin-1-yl" refers toa gmiety having the formul & x-N NR wherein Ris
any noi ety other than H_I'm\gengral, the;hgrms "sghstiyut ey or
"substitution" referto rhp agi Ny a NydEQeeR W th a\ﬁbn- ydrogen noi ety.
Cy O H,0 Cy ©
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 R3COOH 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 benzotriazol-1-yloxytris(dimethylamino)phosphonium hexafluorophosphate, to give the final

amido compounds of formula 76.

15 Scheme 21
[iij/NHBOC ArX, +-BuO"Na* [iij/NHB°° Hel
N DMSO ’}l 1,4-Dioxane
Ar
73 74
“ R®
O/NHZ R3COOH, 4-methylmorpholine, N,N-dimethylformamide (j/ \n/
o)
N~ * 2 HCI N
Ar benzotriazol-1-yloxytris(dimethylamino)phosphonium hexafluorophosphate Ar 76
75
Methods

Compounds of the invention can modulate activity of 11BHSDI and/or MR. The term
20  “modulate” is meant to refer to an ability to increase or decrease activity of an enzyme or receptor.

Accordingly, compounds of the invention can be used in methods of modulating 11BHSDI1 and/or



The conpounds descri bed herein can be asymmetric (e.g., having one or nore
stereocenters). All stereoisoners, such as enantionmers and di astereoners,
are int enslecoamize®s ot herwi se indicated. Conpounds of tireTpse®sRR820NVENt i ON
t hat clolnt ain asymmetrically substituted carbon atons can beisolated in
optica active or racemc fornms. Methods on how to prepare opticall

act i ve YBrhyscontegfingdhr presme 9r Eeentar Vit Ay 1anm g mteestithy %‘m&}oénqérf’é\ﬁﬁmpﬁlt’coﬁé art,

such asjcRYibb@RALH! PSR entbBERRMS, aahfgziwd@ 8f E pRYen$ IR ERRE RhIESd: bY BhBitoE RESI S.
Many geonetric isoners of olefins, C=N double bonds, and the |Iike can al so

be presBRHSPA anfler dBRrploufiebercurodingsats, e mpounds Piahs inyetionsienieeused dorer
are Conr%oecflEPalteagcggit};O?f HE%ISBH SR80F MRWMERLhAPidudtis géae'aq)f : ggﬁ%ﬁg%é 5ﬂz9mla %lear S

of the ‘conpoun S _ present 1T nvention are descri may be i1 sol ated
as & mirkteptoe bphdmisisiwensa mpdidging epav bedcaingomed ¢fghd ipyertion. Resol ut i on of

racem c m xtures of .c u can Led: aut.. Dy : t hods
known in t heﬁﬁrrfr?se%nm%%g%lpﬁlgﬁm%%%iIﬁegl:iolr?ég)g “’?@’té“é‘% tg%g%v%gg&gt% g@ﬁgg? on
usi ng aoetsol iala del,swlintiibitngihe grodhétioh of sortispl dpa radlavhere genviersion tg af proflysting ng

organi c_aci d.. .Sui t.abl e resol vi for. f 1,0n [.ec .1 | on
et nodeefapbolis g gl 5 e FFFRTT @iy Mg LR BB 1T
of tart@vrdogisafd &, cotisat eddyVitanéred, ias vatli d, malhdle faopbdsaringalevds at catisomandel i c

acid, malic acid, lactic. acid or the various optically active
ca horcé’ﬁ?fst‘Hicﬁlga@F6‘%‘%1%18%}’%@' b- canphor sul foni ¢ acid. Cther resol ving
agents sui t ableepréserit ihveation funthtr owidds ahdiiodabf Durensighinsidini sesitiviie of a cell by

SO SBISRL ) PP 5B VB PG S s o >
ephedr i iagtinehh RERY| ephedrine, cycl ohexyl ethyl ami ne, 1, 2-di am nocycl ohexane,
cl'ut on on aTteaEH EERIT e R Heo el Tyredth fletR oG GRISHESRY Y
di nist r oh@Rzam, Rl GbYdinaIRktivitint @brexpedsbitn, @i 1 SRHSIENnd®e VRO Bi dniindivideah be
determ ned by one skilled in the art. . . .
(e.g., pafient) 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 113HSD1-associated disease can also include
20  any disease, disorder or condition that can be prevented, ameliorated, or cured by modulating enzyme
activity.

Examples of 11BHSDI1-associated diseases include obesity, diabetes, glucose intolerance,
insulin resistance, hyperglycemia, hypertension, hyperlipidemia, cognitive impairment, dementia,
glaucoma, cardiovascular disorders, osteoporosis, and inflammation. Further examples of 11fHSD1-

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, pharmaceutically acceptable salt, prodrug, or cc;mposition
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,



Compounds of the invention also include tautoneric fornms, such as keto-enol
tautomers. Conpounds of the invention can also include all isotopes of
at ons ocowonrnesy203¥8t he intermedi ates or final conpoundspcirastasessoncl ude
those atoms having the sanme atom c nunmber but different mass numbers. For
'('axarrpl e, isotopes of hydrogen include tritiumand deuterium The phrase
' g RS (r) nhyémﬂmbm?teiryer?mc egiahtsice" dystipidemiaoy atixdder dyshipidemiaef dyparghofepigolemia,

upds,, . erials, C R . y; f204; ' it hi
Fhe o bR B R N S P e e e the
ti ssuesyndfonfeuimmurinbesistyse amdzenamilmblosterpig-tetatad tag@szan damagsxi city, irritation,

allergic r e%.gﬁge?]ﬁaieye?nr, £ %tts%}ar‘}c@-i’ol?hxgéﬂé & ref0 T defidhdt W vEQTEBRRM: 3 fivoM lah @

r easonabl e rr’s resent 1 nvention also includes

phaja rrﬁmﬂ émhimﬁnacﬁeqxtml cell s@l hesparsfof & hiesue sampieiprgised| Eem an [9EEANIHE SBIIES 2As

used herein, - pharnaceutica l:t s°. S | '

'ho. di SEPBEL " BORG SURAL NS L AEE RSP, SR B il QUELS 1 G Shibidies ©f
Cﬁnver th Pgyi@cexs stelliiyingdn eh ogatimssiches emgmmel. | Insomg lembedimpts, I8 of
pharmaceutical | y accept,abl |.ncl , o t limted t '

or or g&ﬁp%cy_%cf Bg%ﬁftfcsé%gﬁqﬁggﬁggtﬁt’ glesdlr dggggﬁgﬁﬂgsslﬁggfﬁne g\%'s; al kalei o?’ o;nggﬁir gl
szﬁl ts of aCIAd:ueedr}&Eiild desersiicimtating?asfre softhé ringingdesethgnef indigatqdjmadetiey fdn

p maceutically acceptable salts of t pe oA | [ ude
coi@ent”? S SYRSI- ¢o%t & BT ts%5§eg%" t% Re U ?eér ﬁgrrﬁ%ﬁg%nglﬁleﬂ Hggll tegﬂg?gj t%#i;elmgar ent
CONPOUREmH UL IBE the fidlentonaingiides tHeradmimsaratiored acanponuybefi the preseot igEamtien tcands .

The pharmaceutically acceptabl esalt.s resent i.nv L,on.
synt hedidddrat PoRitH sHely &t _%%?Fbg‘ﬂﬂﬂg \ﬁ#‘iﬂﬁc (F;a rslt“ée?lnass’ goqbeg(g]%l@g’gl P {}g{:{ﬁcggca
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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 in an
individual who is experiencing or displaying the pathology or symptomatology of the disease,

30  condition or disorder (i.e., arresting further development of the pathology and/or symptomatology)
such as inhibiting the development of metabolic syndrome, hypertension, obesity, insulin resistance,
hyperglycemia, hyperlipidemia, type 2 diabetes, androgen excess (hirsutism, menstrual irregularity,
hyperandrogenism) or polycystic ovary syndrome (PCOS), stabilizing viral load in the case of a viral
infection; and

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,



I n Rem ngton's Pharmaceutical Sciences, 17th ed., Mack Publishing Conpany
Easton, Pa., 1985, p. 1418 and Journal of Pharmaceutical Science, 66, 2 1
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15  delivery can include topical administration (eye drops), subconjunctival, periocular or intravitreal
injection or introduction by balloon catheter or ophthalmic inserts surgically placed in the
conjunctival sac. Parenteral administration includes intravenous, intraarterial, subcutaneous,
intraperitoneal or intramuscular injection or infusion; or intracranial, e.g., intrathecal or
intraventricular, administration. Parenteral administration can be in the form of a 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, a capsule, sachet, paper, or other container. When the excipient
serves as a diluent, it can be a solid, semi-solid, or liquid material, which acts as a vehicle, carrier or
30  medium for the active ingredient. Thus, the compositions can be in the form of tablets, pills, powders,
lozenges, sachets, cachets, elixirs, suspensions, emulsions, solutions, syrups, aerosols (as a solid or in
a liquid medium), ointments containing, for example, up to 10 % by weight of the active compound,
soft and hard gelatin capsules, suppositories, sterile injectable solutions, and sterile packaged
powders.
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
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in a pharmaceutically effective amount. It 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 symptoms, and the like.

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

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 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.
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suspension, or powder compositions can be administered orally or nasally from devices which deliver
the formulation in an appropriate manner.

The amount of compound or composition administered to a patient will vary depending upon

15  what is being administered, the purpose of the administration, such as prophylaxis or therapy, the state
of the patient, the manner of administration, and the like. In therapeutic applications, compositions
can be administered to a 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 judgment of the attending clinician depending

20  upon 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 typical dose ranges are from about 1 pg/kg to about 1 g/kg of body
weight per day. In some embodiments, the dose range is from about 0.01 mg/kg to about 100 mg/kg
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localizing and quantitating the enzyme in tissue samples, including human, and for identifying ligands
by inhibition binding of a radio-labeled compound. Accordingly, the present invention includes

15  enzyme assays that contain such radio-labeled compounds.

The present invention further includes isotopically-labeled compounds of the invention. An
“isotopically” or “radio-labeled” compound is a compound of the invention where one or more atoms
are replaced or substituted by an atom having an atomic mass or mass number different from the
atomic mass or mass number typically found in nature (i.e., naturally occurring).  Suitable

20  radionuclides that may be incorporated in compounds of the present invention include but are not
limited to *H (also written as D for deuterium), *H (also written as T for tritium), e, Be, e, BN,
15N, 150, 70, f0, 8F, %S, *Cl, ®Br, "B, "Br, "'Br, "L ™I, 1257 and ®'I. 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 g, “C, ¥Br, 1, 131y 3G or will generally be most useful. For radio-
imaging applications e, g, 12, 1237 124y B3l gy, 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 g, “C, "1, *S and By,

30 Synfhetic 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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The 1nvent10n will be described in greater detail by way of specific examples. The following
examples are offered for illustrative purposes, and are not intended to limit the invention in any
manner. Those of skill in the art will readily recognize a variety of noncritical parameters which can
be changed or modified to yield essentially the same results. The compound of the Examples were

15  found to inhibitors of 11pHSDI and/or MR according to one or more of the assays provided herein.

EXAMPLES
Example 1

ZT
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N
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of
20  N-(3R)-1-[(3-Chloro-2-methylphenyl)sulfonyl] piperidin-3-ylcyclohexanecarboxamide
Step 1: N-[(3R)-piperidin-3-yl]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 filtrate 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-chloro-2-methylphenyl)sulfonyl]piperidin-3-ylcyclohexanecarboxamid
30 N-[(3R)-piperidin-3-yl]cyclohexanecarboxamide hydrochloride (12.3 mg, 50.0 pmol) in



wi th palladiumas catalyst to afford the desired peridi ne conpound 22.
Schenme 7 23 24 25 26 27 22Tertiary am des of formula 28 can be prepared as
shown i n vBoheww28598 The reducti ve am nation of the 3-am mopiysesos@eszes 5 with
a suitable al dehyde (R is, e.g., alkyl, aryl, heteroaryl, cycloalkyl,

het er ocycl oal kyl yl al kyI and the Ilke) gi ves the secondary am nes 29
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tributyl ammoni um brom de. Schene 9 A series of carboxam des of fornmula 31,
wherein Ais S, O CHor NR (Ris alkyl, cycloal kyl, arylalkyl, etc.), can
be prepExamplaZcordi ng to the nethod outlined in Schene 10, wherein R can be
al kyl, aryl, arylalkyl, or the like and X is~a | eaving group such as hal o.
Treatment of an ester conpound 32 vvitn exd of an al kyl brom de or iodide

in the presence of a suitable ba S di um hydride or LDA and in a
sui tabl e sol vent such as DW orﬁﬁi’gro I i
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N-(3R)-1-[(2-Nitrophenyl)sulfonyl]piperidin-3-ylcyclohexanecarboxamide

10 This compound was prepared using procedures analogous to those for example 1. LCMS:
(M+H)" = 396.0.
Example 3
H
N
(] :
]
0=5=0

15 N-[(3R)-1-(2-Naphthylsulfonyl)piperidin-3-yl]cyclohexanecarboxamide
This compound was prepared using procedures analogous to those for example 1. LCMS:

(M+H)* = 401.1.

Example 4



33, which upon basic hydrolysis yields a carboxylic acid 34. Coupling of
the carboxylic acid 34 to the 3-am nopi peridine 5 affords the desired
product 3%0oSoévarresed0 Li OH 32 33 CH2 A series of carboxylpce/umsesods2s2d1 f or mul a
38 wherein Xis S or Ocan be prepared according to the nethod outlined in
Schene 11, wherein R can be al kyl or arylalkyl and Cy can be aryl,

het eroaryl, cycl oal kyl or heterocyl cl oal eaction of an appropriate
thiol or alcohol 35 with nmethyl b ce in the presence of a suitable
base such as potassium or sodiugigéiﬁo te, triethylam ne or sodi um hydride
in a suitable solvent such as tetyahydrofuran, acetonitrile or

di chl or onet hane provides a thioether or ether conpound 36. Treatnent of
compound 36 with excess of an aPRyT °bromnide or iodide in the presence of a
sui t abl e base such as sodi um hydg#de or LDA and in a suitable solvent such
as DMF or THF provides a substit ester conpound 37, which upon basic
hydrolysis yield the desired carbsxybuic acids 38. Schene 11 _ L V THF, M Li

e00 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.

Example 5

H
N

(7

N
0=5=0

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
H
(I :
0o
N
0=8=0

F

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

(M+H)" = 369.1.

Example 7



HH H20, RV OH Cy- Cy | 37 38 As shown in Schene 12, al kylation of an
ether or thioether 36 with one equival ent of the appropriate alkyl brom de
or i odi dewBBogaioposon t he presence of a suitabl e base suclrcaashissiozdDA or
LiHVDS in a suitable solvent such as DW or THF, foll owed by a second

al kylation with RBr(l) in the presence of a suitable base such as NaH and
a suitable solvent such as DMSO provi Qter conpound 39, which upon
basi ¢ hydrolysis yields the desir ar hos c acid 40. Schene 12 39 40
Alternatively, starting with an apprloprilate cyclic ketone or thioketone 41
and foll ow ng Schene 13, a series caPboxylic acids of formula 44 can be
prepared wherein the ring in 44 6Q§E@e non-aromatic, aromatic or

het eroarontic. Scheme 13 43 44 A series of carboxylic acids of fornula 49,
wherein X = O S can be prepared &y~the nethod outlined in Scheme 14. O or
S-al kyl ati on of conpounds 45 w th ui table al kyl chloride or alkyl
broni de provides nmethyl esters 46. Al Rylation of 46 with an appropriate

al kyl bN-QfﬁRjﬁ-[@3—ni.eﬁﬂkﬁﬁlehﬂ)sﬁlﬁ&l_lﬂrgﬂﬁeiﬂm-ﬂ}cﬁloﬁﬂiﬁn@&ir&ybﬂﬁ@e such as LDA and
in a suitable solvent such as THF

undergo a set¥hEOBPRYS 325 BrePaet HSIB%iB’Ee‘{‘id r%:salt?g/\\éé%‘gg‘gnt r Ee qzei’%%ﬁ’lgg f‘ﬁ@{she

presencgrahya381.1.
H
N
SR |
N
|

5
Q=—=8—=0

Example 8

Cl
F
N-(3R)-1-[(3-chloro-4-fluorophenyl)sulfonyl] piperidin-3-ylcyclohexanecarboxamide

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

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

Example 9

N Cl

1-(4-Chlorophenyl)-N-[(3R)-1-(phenylsulfonyl)piperidin-3-yljcyclohexanecarboxamide
15 Step I: tert-Butyl (3R)-3-([1 -(4-chlorophenyl)cyclohexyl]carbonylamino)piperidine-1-carboxylate
To a mixture of 1-(4-chlorophenyl)cyclohexanecarboxylic acid (24.6 mg, 103 pmol) and tert-
butyl (3R)-3-aminopiperidine-1-carboxylate (20.0 mg, 99.7 umol) in N,N-Dimethylformamide (1.00



sui tabl e base such as NaH and in a suitable solvent such as DVMSO to provide
the corresponding esters 48. Finally, basic hydrolysis of esters 48 yields
the desi rwo 2o@rdaesegl i ¢ acids 49. Schene 14 X = S, O 49 Abtrerusadosioes2y; a
series of carboxylic acids of formula 53 (wherein Xis O S and uis 1 or

2), can be prepared according to Scheme 15. Reaction of an appropriate
g| cohotnLg was #rided be@otvipzoh 1 -winixpirisdinestioiinipg)posphpniuehespiliosiphesphte éfB’sszP$’abl e
ase sygl) as s i um.et hoxi,de -t a neiyt i r gf in
or ovi ade R T Al e Bdelor B AR0R OR N, nRES U s 10
depi 'ij 6ﬁhrlr1]ightSCH&em'ﬁt1ﬁ5WﬁH’ dilvitedesitnitiiyl iabatate GomLnidoreskadonttodaiCON drePydi s
provi de e, desire r boxyl i.¢ | ds. i I
et er oty BRIL ARy e itisd Gp0iin Bied dror U, Prcdd, PRl eduged
53 Al t erehsakd to@lvy theqasdnobwtitlcwaclirdsilys8edinaedistep Gacticanvitheutfpyher préfcetioar yi |
cycl oal kyl or heterocyl cloalky can be prepared by the reaction of an
appropriate al cohol CyCH OH with thioglycolic acid 54 in the presence of a
Lewi s 8epd: susbhiasophényd-N-f(BR)-piperitive 8- i eyebhbboerarberamiddidreshiotide| e

condi tions ch as refl uxi t i i : i b
processed t gjﬁal ve%%%uwdesi Rg@'gg?ﬁ%@;}ﬁggﬁﬁwﬁggg@&ﬁglglt)o%g}a{%@%i@g’%%gég hoﬁln

|b n Sc_hgmo%&téwhsﬁmteﬂi&iﬁc&@hﬁ@fdgdtogelsdﬂmide in 7,4-dipxate @Stey 2t EInisbUAdTIBO can
e.oxidized to the correspondin I R i i t h

32 A or OB G BAAE KEERe ol oy g ey het b 3aS B Bt h SRR Cd, 72

ser i es r@ktigawitexylutiber potifimtiaf. f ormul a 63 can be prepared. The sanme sequence

Step 3: 1-(4-Chlorophenyl)-N-[(3R)-1 -(phenylsulfonyl)piperidin-3-yl]cyclohexanecarboxamide
The 1-(4-chlor0phenyl)-N~[(3R)-piperidin-3-yl]-cyclohexanecarboxamide hydrochloride (50
15  umol) in acetonitrile (1.0 mL) was treated with N,N-diisopropylethylamine (20.0 pL) at RT, then
benzenesulfonyl chloride (9.27 mg, 52.5 pmol) 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 purify by prep.-HPLC to give the corresponding desired product 1-(4-chlorophenyl)-N-
[(3R)-1-(phenylsulfonyl)piperidin-3 -yl]cyclohexanecarboxamid. LCMS: (M+H)" = 461.1/463.1.
20
Example 10

1-Methyl-N-[(3R)-1-(phenylsulfonyl)piperidin-3-yl] cyclohexanecarboxamide

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

25  (M+H)" =365.2.

Example 11



(conversion of the thioether to a sulfone) can be enployed in any of the
Schenes described earlier. A series of carboxylic acids of fornmula 68 can
be preparwd 2bgs/2b@set hod outlined in Schenme 18. An N- Bectgisy@isnes2oet hyl
ester 64 can undergo Ca al kylation in the fashion as shown above to provide
an al kyl ated conpound 65. Renoval of the Bgc grup with TFA fol |l owed by an
N-al kyl ation with an appropriate al kyl by ¢ or iodide CyCHzBr(or 1)

| eads to the formation of an ester 6y, upon basi c hydrol ysis provi des
t he desired carboxylic acid 68g. Scjﬁ're ’ Al ternatively, according to
Schene 19, the sane series of |[carboxyllc acids of formula 68 can be
prepared in a simlar fashion escri bed above, except enploying a
reductive amnation to afford t_He_conpound 67 with a correspondi ng al dehyde
CyCHO and a conpound 66 under °SuUitabl e conditions. Schene 19 A series of
carboxylic acids of fornula 72 gan be prepared by the nethod outlined in
Schene 20. Reaction of Cbz-prd ed am ne 69 with 2-bronpo nethyl acetate
provi des nethyl esters 70. Al ky ion(s) in the fashion as shown bel ow
provi des di-al kyl ated nethyl esters 71. Then, basichydrolysis of the esters
71 yi el ¢3lydhexyehe-fBRed-(pleemplowfdnyt) piperidia-37d]cydlhkex@hecarjrosapidef t he conpounds

Z (2) a an Blrj e Wl':l :g&é%gmﬁ&gﬁ rﬁvagxg)gggg%g ;ﬁ?ﬁl@h&e%dﬁﬁ%@&ﬁ B hRe FH &hmPk 30E crpEhene

(M+H)" = 367.0.
OMe
H\H/O/
N
g O
N
|

Example 12

4-Methoxy-N-[(3R)-1-(phenylsulfonyl)piperidin-3-yl]cyclohexanecarboxamide
This compound was prepared using procedures analogous to those for example 9. LCMS:

10 (MHHE)" =381.0.

Example 13

N-[(3S)-1-(phenylsulfonyl)piperidin-3-yl]cyclohexanecarboxamide
15 This compound was prepared using procedures analogous to those for example 1. LCMS:
(M+H)* =351.1.

Example 14



Cy" ChZ CbZ Na2C33, MeCN or C¢ OR Br(l), NaH, DVMF 69 70 then R'Br(l), NaH
DVBO 71 72 A series of am do conpounds of fornula 76 can be prepared by the
met hod ouwwbi2n@h20398Schenme 21. tert-Butyl piperidin-3-yl earhmsowise2891 can be
coupled to an aryl halide or a heteroaryl halide ArX (wherein Ar can be
optionally substituted with one or nore sufstituents such as hal o or al kyl)
such as brompbenzene in a solvent sucf as et hyl sul foxide, in the
presence of a base such as tert-hbutoxNde o/ af ford a conmpound of formula
74. The Boc protecting group of ¥4 can |lbe renmoved by HO in 1, 4-dioxane to
afford an am ne conpound 75 as a SAl't. The amine compound 75 can be
coupled with a suitable carboxyljc acid R3COOH in a suitable solvent such
as DMF, in the presence of a suid e base such as 4-net hyl nor phol i ne, and
in the presence of a suitable coupking reagent such as

benzotri azol -1 -yl oxytris(di nethy no) phosphoni um hexaf | uor ophosphate, to
give the final am do conpounds of ~ormula 76. Schene 21 R3COCH, '

4- met N 9BKPLpRLMBropHe YR u Sy e fiaTHEB+ 16 clohexanecarboxamide
benzot i aZOLl:his- c):loln%)éXIEJ Iw§as( grlegaF}gJ] Xslil?gnlorgge)delgg%gaqgg%hsu {‘Q Elgg(eagolr lé)?Jﬁ?ﬂ?eh ?SB&@[%G 75

H
O‘\\N\H/O
o)
N

!
0=8=0
Cl

Met hods
(M+H)" = 369.1.
5
Example 15

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

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

Example 16

N-{(3S)-1-[(Z-Bromrophenyl)sulfonyl]piperidin-3-yl}cyclohexanecarboxamide
15 This compound was prepared using procedures analogous to those for example 1. LCMS:

(M+H)" = 429.0/431.0.

Example 17



Conpounds of the invention can nodulate activity of | | bHSD and/or MR

The term "nodul ate" is neant to refer to an ability to increase or decrease

activity woO aew/@08me or receptor. Accordingly, conpoun#sTafs2ais@2s20venti on

can be used in nethods of nodulating | | bHSD and/or VMR by contacting the

enzynme or receptor with any one or nore of the conpounds or conpositions

descri bed herein. In sone enbodi nents,, conds of the present invention
VR

can act as inhibitors of | | bHS ndlo In further enbodi nents, the
conmpounds of the invention can b d tlo nodul ate activity of | | DbHSDI
and/or MR in an individual in nee nBdul ation of the enzyme or receptor

by adm ni stering a nodul ating anBugLoof a conpound of the invention. The
present invention further provides tJods of inhibiting the conversion of
cortisone to Cortisol in a cell, i biting the production of Cortiso
in a cell, where conversion to or pduction of Cortisol is nediated, at

| east in part, by 11 bHSD activity. Methods of neasuring conversion rates
of cor t Nsi@®-1t[2- C@mtdphe)iyl)atdﬂmyl]zﬁpenitﬁnfsayl}caeiolrﬂhheca@omid@ds for neasuring
| evel s of co isone. rtisol I i i rit.

present i nvents SRR TRl goll pifrbi SpRaiR b iR o dafpB 1 Ll
senS|t|@ﬂfH)&B7élcell by contacting the cell with a conmpound of the

i nvention. Methods of nmeasuring insulin sensitivity are routine in the art.
The present invention further provides nethods of treating di sease

associ aEedinplefl® activity or expression, including abnormal activity and

overexpression, of 11 bHSD and/or MR in gndividual (e.g., patient) by
adm nistering to the individual in need o ch treatnment a therapeutically
effective anount or dose of a co W present invention or a
pharmaceutical conposition thereaf. appl e di seases can include any

di sease, disorder or condition thaN“is directly or indirectly linked to
expression or activity of the en@¥@£oor receptor. An | | bHSD -associated
di sease can al so include NO,

N-{(3S)-1-[(2-Nitrophenyl)sulfonyl] piperidin-3-yl}cyclohexanecarboxamide

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

10 (M+H)'=396.1.
H
SRt

0]
\
0=§=0

Example 19

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

(M+H)" =365.1.

Example 20



any di sease, disorder or condition that can be prevented, aneliorated, or

cured by nodul ating enzyne activity. Exanples of | | bHSD -associ ated

di seases wocbheadro®Besi ty, di abetes, gl ucose intol erancepCirnsuhosn2s201

resi stance, hyperglycem a, hypertension, hyperlipidema, cognitive

i npai rnment, denentia, glaucoma, cardiovascul ar disorders, osteoporosis, and

inflammation. Further exanples of 1l bHSH associ ated di seases include

nmet abol i ¢ syndrone, type 2 dlabjiéil;;no'ooen excess (hirsutism nenstrual
X

irregularity, hyperandrogenisn) [and]|pollycystic ovary syndrome (PCOS). The
present invention further provid t fods of nodul ating MR activity by
contacting the MR with a conpou QJQE the i nvention, pharmaceutically
acceptabl e salt, prodrug, or coﬁﬁi§|tion thereof. In some enbodi nents, the
nodul ati on can be inhibition. | nAfwtfer enbodi nents, methods of inhibiting
al dosterone binding to the MR (oﬂignwﬂly in a cell) are provided. Methods
of nmeasuring MR activity and inhibf'ti on of al dosterone binding are routine
i n thenayss)- 1T{[2-(@fflﬁ$ﬁﬂﬁethﬂ){maﬁylpﬂlfényl}@hﬁhdtnr—.byl)ajrebhmhmdboxamlder eat i ng a

di sease assoqclated with act|V|t¥ or exgre35| of é}seMR %%p eL]%

di seases asdBEi WMBAURG VI HERASS TSPEROBYFE 48R ?O he MR NcT ude; “but are
not |i mvtegh < pohypertension, as well as cardi ovascul ar, renal, and

i nfl.ammat ory pat hol ogi es such as heart failure, atherosclerosis,

artérioscl erosis, coronary artery di sease, thronbosis, angina, peripheral
vascul gixafipeease, vascul ar wal | danege, stroke, dyslipidemn a,

hyper | i poprot ei naem a, diabetic dyslipidem m xed dysl i pi deni a,

hyper chol est erol em a, hypertriglycerigdem nd those associated with type
1 di abetes, type 2 di abetes, obe 2 c syndrone, insulin resistance
and general al dost er one- related ig?jet organ damage. As used herein, the
term"cell" is neant to refer to cell“"that is in vitro, ex vivo or in
vivo. In 0=8=0

OCF3

N-((3S)-l-{[2-(Triﬂuor0methoxy)phenyl]sulfonyl}piperidin-3-yl)cyclohexanecarboxamide

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

10 (M+H)" =435.1.

Example 22

N-{(3S)-1-[(2-Phenoxyphenyl)sulfonyl] piperidin-3-yl}cyclohexanecarboxamide

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

(M+H)* = 443.1.

Example 23



sone enbodi ments, an ex vivo cell can be part of a tissue sanple excised

froman organismsuch as a manmal. In sone enbodi nents, an in vitro cel

can be a welzbamodascel | culture. In sonme enbodi nents, amciruszooso2eli| is a
cell living in an organi smsuch as a manmal . I n sone enbodi nents, the cel
is an adi pocyte, a pancreatic cell, a hepatocyte, neuron, or cel

conprising the eye. As used herein, the t "contacting" refers to the
bringing together of indicated noieti®s an in vitro systemor an in vivo
system For exanple, "contactingl the I]| bHSD enzyne with a conmpound of
the invention includes the adm ni ati®n of a conpound of the present
invention to an individual or patilent, such as a human, having | | bHSD ,

as well as, for exanple, i nt r od @&
sanpl e containing a cellular or

a conmpound of the invention into a

yhl fied preparation containing the | |
bHSDI enzyme. As used herein, thg term"individual" or "patient," used

i nt erchangeably, refers to any an ¢l including mammals, preferably mce,

rats, - qt sheep, horses, or
o SRS PR o R 35y IS Eh bt Shoep,

"t her apeut i Clis| gonmbﬁlebmwmemuﬂmg pregedprss ?@ﬂlngvﬁ tonthosst fop examplg (el @ipound
or pha t I nt that elicits the biological or nedicinal response

t hat Nﬁgﬁﬁgkéﬁh&ﬁqpln a tissue, system animal, individual or human by a
reséarcher veterinarian, nedical doctor or ot her clinician, which includes
one orﬁm) cg t he follomjng: (1) preventing the disease; for exanple,
preventﬁﬁ 5 é‘sease, condition or disorder in an individual who may be
predi sposed to the disease, condition or porder but does not yet

experience or display the patholEi:BQH Sy q- omat ol ogy of the disease

(non-limting exanples are prevefiting netabolic syndrone, hypertension,
obesity, insulin resistance, hyp

|
0=8=0

yce®ri a, hyperlipidenia, type 2

CN
N-{(38)-1-[(3-Cyan0phenyl)sulfonyl]piperidin-3-yl}cyclohexanecarboxamide

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

10 (MHH)* =1376.1.

Example 25

N-{(3S)—1-[(3-Methylp11enyl)sulfonyl]piperidin-3-yl}cyclohexanecarboxamide
15 This compound was prepared using procedures analogous to those for example 1. LCMS:

(M+H)" = 365.1.

Example 26



di abet es, androgen excess (hirsutism mnmenstrual irregularity,
hyper andr ogeni sn) and pol ycystic ovary syndrone (PCOS); (2) inhibiting the
di sease; wonoeaopse, inhibiting a di sease, condition orpca@iusesod@es2on an

i ndi vi dual who i s experiencing or displaying the pathol ogy or
synpt omat ol ogy of the disease, condition or disorder (i.e., arresting
further devel opment of the pathol ogy @andj synpt omat ol ogy) such as
inhibiting the devel opnment of netabolNc syndronme, hypertension, obesity,
insulin resistance, hyperglycemfa, hyperlipidema, type 2 diabetes,
androgen excess (hirsutism nmenstyual iGregul arity, hyperandrogenism or
pol ycystic ovary syndronme (PCOS L}sh@bilizing viral load in the case of a

viral infection; and (3) anelio ETan g the disease; for exanple,
aneliorating a disease, conditi oi sorder in an individual who is

experiencing or displaying the p 0l ogy or synptomatol ogy of the disease, _
condition or disorder (i.e., revérsthg the pathol ogy and/ or

synpt omat o0l o ych as degcreasing,. t Sever it f i wpdrone,
nyper  hesa bRy SmeliE PR bl b Bl froELARRbp P D02
type 2 di abah@Sconpbaidoganprepraisssinghproexties analagewstor thede for pxagwleal.i LGMS:
hyperazﬁigggpiég? and pol ycystic ovary syndrone (PCOS), or |owering viral
| oad i TaSe" of a viral infection. Pharmaceutical Formulations and
Dosgge Forns When enpl oyed as pharnaceuticals, the conpounds of Formula |
can be admnistered in the form of pharmaceutical conpositions. These
conposﬁ??ﬁﬁ@“@én be prepared in a manner well known in the pharnaceuti cal

art, and can be admi nistered by a varj ety routes, dependi ng upon whet her
| ocal or systemic treatnent is de 'rgH a pon the area to be treated.
Admi ni stration may be topical [%%j

O
N

|
0=8=0

o)

s

N-{(3S)-1-[(3-Phenoxyphenylsulfonyl] piperidin-3-yl}cyclohexanecarboxamide

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

10 (MHH)" =443.1.

Example 28

15 - N-{(3S)-1—[(4-fluor0phenyl)sulfonyl]piperidin-3-yl}cyclohexanecarboxamide

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

(M+H)" =369.1.



(i ncluding ophthal mc and to nucous nenbranes including intranasal, vagi nal
and rectal delivery), pulnonary (e.g., by inhalation or insufflation of
powder s owoaessradss, i ncludi ng by nebullzer i nt rat r achealr;useovsnasasal ,

epi dermal and transdermal ), ocular, oral or parenteral. Mthods for ocul ar
delivery can include topical adninistration (eye drops), subconjunctival,
peri oclikampler29i ntravitreal injection or introduction by balloon catheter or
ophthalmc inserts surgically placed in the.conjunctival sac. Parenteral
adm ni stration includes intravenous, Hnt erial, subcutaneous,

i ntraperitoneal or intranuscul ar ‘ i nfusion; or intracrani al
e.g., intrathecal or intraventriicul ,(ﬁdninistration. Par ent er al
administration can be in the fornﬁbf a single bolus dose, or may be, for
exanpl e, by a continuous perfusipes=punp. Pharnmaceutical conpositions and
formul ations for topical adm nistration may include transdermal patches,
ointnents, lotions, creans, gels ops, suppositories, sprays, |liquids and
powders. Conventi onal pharmaceut carriers, aqueous, powder or oily
bases, thickeners and the |ike nmay be necessary or desirable. This

i nvention al so includes pharnaceuﬁical conpositions which contain, as the
aCH)VG N-{(QS)eIi[(QJr&]hl,ormﬁnﬂ)“sulmfyqquerlﬂiﬁes-yi@nyplloherdse@frbdxlamlldenvent| on above in
conmbi nation W th one or nore pharnmaceut.i ca c e

maki ng t he CORpPBEPLISHYas PRy “gd PR PTog RS %eoggg ?’5%‘8‘?‘#5? g%Méﬂe {SLCN/@

t ypscalivyHyi xegh. M8d7t1. an exci pi ent, diluted by an exci pient or enclosed
within such a carrier in the formof, for exanple, a capsule, sachet,
paper, or other container. \Wen the excipient serves as a diluent, it can
be a sqiyaghplesdi -solid, or liquid material, which acts as a vehicle,
carrier or rredl um for the active i ngr edi e Thus, the conpositions can be

inthe formof tablets, pills, powderg, | ges, sachets, cachets,
el i xirs, suspensions, enulsions,EfﬁguN' syrups, aerosols (as a solid or
nt

;g, for exanple, up to 10 % by

inaliquid nedium, ointnents c i ni
wei ght of the active conpound, N
0=8=0
OMe
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+H)" = 381.1.
Example 31
H
‘\\Np
()T
|
0=5=0
OCF;

15 N-((3S)-1-{[4—(triﬂu0romethoxy)phenyl]sulfonyl}piperidin-3-yl)-cyclohexane-carboxamide

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

(M+H)" = 435.1.



soft and hard gelatin capsul es, suppositories, sterile injectable
solutions, and sterile packaged powders. In preparing a fornulation, the
active conpauswb2ceas be mlled to provide the appropri at ecparsteosioes2si ze
prior to conbining with the other ingredients. If the active conpound is
substantially insoluble, it can be mlled to a particle size of |ess than
200 nedlample 32he active conpound is_ substantially water soluble, the
particle size can be adjusted by mlling to~provide a substantially uniform
distribution in the formul ation, e.g. abo 0 mesh. Sone exanpl es of

sui tabl e excipients include |actase, (q sucrose, sorbitol, mannitol,
starches, gum acaci a, cal ci um phosphat & alyi nates, tragacanth, gelatin,
calciumsilicate, mcrocrystal|inejcelllul ose, polyvinylpyrrolidone,

cel lul ose, water, syrup, and ne | cellulose. The fornulations can

addi tionally include: lubricating agents such as talc, nagnesium stearate,
and mneral oil; wetting agents; jenul sifying and suspendi ng agents;
preserving agents such as mnethy 3 propyl hydr oxy- benzoat es; sweet eni ng
agents; and flavoring agents. gonpositions of the invention can be
formul ated so as to provide qu sust ai ned or del ayed rel ease of the

active ingredient after adm ni stvati to the patient by enploying

proced ﬂgsr%%'ﬂg“gwb -i-H{%ﬂﬁflﬁhenﬁmlﬁﬁgﬂ?ﬂ%hm@ﬁlcya&&ﬁlécmlﬂmd ina unit

dosage a osage ‘contai nin rom about 5 to_about 100 , ﬁ@ﬁe
usual |y aboUthis@mpounghyyes Praprrefyusing progrdutsy aRalegops iy @aﬁeetﬁf .exaﬂ?ée”?'elr uni t
dosage - f to physically discrete units suitable as unitary
dosggeékegﬁﬁha%g%&gﬁbjects and ot her manmal s, each unit containing a
predeterm ned quantity of active material calculated to produce the desired
therapqg%hﬁwﬁiject, in association wth a suitable pharmaceuti cal

exci pi ent. e active conpound can be effective over a w de dosage range

and is generally adm ni stered H
‘\\N
()
N

0=8=0
NHAc
N-((3S)-1-{[4—(acetylamin0)phenyl]sulfonyl}piperidin-3-yl)cyclohexanecarboxamide
10 This compound was prepared using procedures analogous to those for example 1. LCMS:
(M+H)" = 408.1.
Example 34
H
o
o
\
0=8=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.



in a pharmaceutically effective amount. It will be understood, however,
that the anmount of the conpound actually adm nistered will usually be

det er m nealohyoca2pdvgsi ci an, according to the rel evant ci PCuTSt@s0eR)1
including the condition to be treated, the chosen route of adm nistration,
t he actual conpound adm ni stered, the age, weight, and response of the

i ndi vidual patient, the severity of the patient's synptons, and the |iKke.
For prﬂgﬁppe%ssol id conpositions such as tablets, the principal active
ingredient 'I's mxed with a pharnmaceutical excipient to forma solid
prefornmnul ati on conposition containi ngHeneous m xture of a conpound
of the present invention. Wien referrnng hese preformul ation

conposi tions as honogeneous, the[acfliveglingredient is typically dispersed
evenly throughout the conpositio tHat the conposition can be readily
subdivided into equally effective wnit dosage fornms such as tablets, pills
and capsules. This solid preformulfatdi on i s then subdivided into unit dosage
forns of the type descri bed abovewsgntaining from for exanple, 0.1 to
about 500 ngy of the active ingret of the present invention. The tablets
or pills of the present invention~Nan be coated or otherw se conpounded to
provi de a dosage form affordi ng the advantage of prol onged action. For

exanpl q\é_éﬁggHiﬁ%}%l&%%lgﬁﬁnzi)mlfoﬁ iF QSR BSB ciflolieRNRtabogAtide and an out er

dosage tter being in the formof an envel ope over the

for Aer. The hijocasenepeshwat Brepaipd Bung: Bigeqdatce @naigecyh e ivogs 108 exampls 1wk MR:
serves (W}Pe§§6%'.[1.di sintegration in the stomach and permt the inner
conponent to pass intact into the duodenumor to be delayed in release. A
variety of materials can be used for such enteric |ayers or coatings, such
mat er i al{l}élﬁ'iprl]&ifﬁdi ng a nunber of polymeric acids and m xtures of polyneric
acids wth 'such materials as shellac, cetyl_al cohol, and cell ul ose

acetate. The liquid fornms in which thejconp ds and conpositions of the
present invention can be O‘\\N
N o)

|
0=8=0

SOosMe
10 N-((3S)-1-{[4-(methylsulfonyl)phenyl]sulfonyl} piperidin-3-yl)cyclohexanecarboxamide

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

(M+H)* = 429.1.
H
o

Example 37

0
N
0=8=0
0 ‘ XN
~-N

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

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



incorporated for admnistration orally or by injection include aqueous
solutions, suitably flavored syrups, aqueous or oil suspensions, and

fl avor ed wourba/no®swi t h edi ble oils such as cottonseed ecirjuss@sapeopi |,
coconut oil, or peanut oil, as well as elixirs and sim|ar pharnmaceuti cal
vehi cl es. Cbnp05|t|ons for inhalation or insufflation include solutions and
suspens™i®d’ ré#4phar maceut i cal |y acceptabl e, aqueous or organic sol vents, or
m xtures thereof, and powders. The liquid or solid conpositions nay contain
sui tabl e pharnaceutically accept abl e exci pients as described supra. In sone
enbodi nexample 3he conpositions are administered by the oral or nasa

respiratory route for |ocal or systemc e t. Conpositions in can be
nebul i zed by use of inert gases. Nebuﬁlze | utions may be breat hed
directly fromthe nebulizing devi ebul i zi ng devi ce can be

attached to a face nmasks tent, o erfgittent positive pressure breathing
machi ne. Sol ution, suspension, or %omder conpositions can be adm ni stered
orally or nasally from devices w+ghodel iver the fornmulation in an
appropriate manner. The anount of gonpound or conposition admnistered to a
patient will vary dependi ng upon @ is being adm ni stered, the purpose of
the adm nistration, such as prop axis or therapy, the state of the
patient, the manner of adm nistratjon, and the like. In therapeutic
appl i cations, conpositions can be 3 NStered to a patient already
suffering froma disease in an anoun fficient to cure or at |east
partially arrest the synptons of the disease and its conplications.

Ef f ect | Ng(3$p3g84- Wyhﬂnnstﬂpleﬂyijyt]hﬂfodmpiasﬁlinéndbicydlmtxbeicﬂg»oxmeide ed as wel |
as by the judgnent of .the attendi.ng clinici p t uch
as the sever?@? CYPPYURG Vi PEREEd Up lﬁg procecnlres a%mﬁg&'gﬁgd@ﬁog%g#ae ?(Qrg%lggl fi F§4n§0f

t he pat{zverl) =amd1t he |ike. The conp05|t|ons adnlnlstered to a patient can

be in the form of pharnaceuti cal

O—S—O

Example 39

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

(M+H)* = 407.2.

15  Example 40



conpositions described above. These conpositions can be sterilized by
conventional sterilization techniques, or may be sterile filtered. Aqueous
sol ut i onswoanodnropackaged for use as is, or |yophilizedpctrhmsdogopdzii zed
preparation being conbined with a sterile aqueous carrier prior to

adm ni stration. The pH of the conpound preparations typically will be

bet weerN-338ntH (#4fluone2-encpiydip lenplyulfohyl pipeSidin3-91} eyetp hexanecaybexXasbdbl y from 7 to
8. It will . e . [ ' cj gi@ent s,
arriers, or 4t ST TRE R bifred B ol R o B Loy
salts. (WHéDihdsapeutic dosage of the conpounds of the present invention can
vary according to, for exanple, the particular use for which the treatnent
is made, the manner of adm nistration of the conpound, the health and

condi t iExangle 4lne patient, and the judgnent of the prescribing physician.
The proportion or concentration of a conpourd of the invention in a

phar maceuti cal conposition can vary ddpe w; upon a nunber of factors

i ncl udi ng dosage, chem cal chara N e.g., hydrophobicity), and the
route of adm nistration. For exagplg, the conpounds of the invention can be
provi ded in an aqueous physiol ogi dl buffer solution containing about 0.1
to about 10% w v of the conpouncf®to parenteral adm nstration. Sone typical

dose ranges are from about 1 ng/ ki t ocpbout 1 g/ kg of body wei ght per day.

In sonme enbodi nents, the dose ra is fromabout 0.01 ng/kg to about 100
ng/ kgof body wei ght per day. The .e,:, is likely to depend on such

vari ables as the type and extent of progression of the di sease or disorder,
t he oveX-d(35)-h¢el 3 diclibmipbenyd)sulfdmyl] piperidiotd-}cyglokdxamecarkonamidg| at i ve

bi ol ogi cal f.icacy of th ] ' jspi ent
and its rout hlsofoné%r‘ﬁnniwé ??ﬁ%%%@j%@%ﬁ%%ﬁgg 0215 ghﬁ éeﬁjgf?%%%gﬁétgggdsf rom
dose- r edpi)sSe 4cudMRis0.derived fromin vitro or animal nodel test systens.

Th 0corrpounds of the invention can also be fornulated in conbination with
one "or nore additional active ingredients which can include any

phar macEximpglad#2 agent such as anti-viral agents,

H
O‘\\Np
0
N

|
0=5=0
Cl Cl

N-{(3S)-1-[(2,6—dichlorophenyl)sulfonyl]piperidin-3—yl}cyclohexanecarboxamide
This compound was prepared using procedures analogous to those for example 1. LCMS:

15 (M+H) = 419.0/421.1.

Example 43

N-{(3S)-1-[(2,5-dichlorophenyl)sulfonyl] piperidin-3-yljcyclohexanecarboxamide
20 This compound was prepared using procedures analogous to those for example 1. LCMS:

(M+H)* = 419.1/421.0.



anti bodi es, inmmune suppressants, anti-inflammatory agents and the |ike.
Label ed Conpounds and Assay Met hods Anot her aspect of the present invention
rel at es_twonraab/mesdsabel ed conpounds of the invention thatrcwauskehshes2osef ul

not only in radio-imaging but also in assays, both in vitro and in vivo,
for localizing and quantitating the enzynme in tissue sanples, including
human, and for identifying |igands by inhibition binding of a radio-I|abel ed
conpoy%ghmA%ﬁﬁrdingly, the present invention includes enzyme assays that
contai nsu radi o-1 abel ed conpounds. The_ present invention further

i ncl udes isotopically-Iabel ed conpoypds the invention. An "isotopically"
or "radio-1abel ed" conpound is cqﬁgo nd of the invention where one or
nore atons are replaced or subﬁirgﬁfed by an atom having an atom c mass or
mass nunber different fromthe i cOmass or mass nunber typically found
in nature (i.e., naturally occurrning). Suitable radionuclides that may be

i ncor porated in conpounds of tﬂésﬁ esent invention include but are not
limted to 2H (also witten as or deuterium, 3H (also witten as T for
tritium, 11C, 13C, 14C, 13N, 150, 170, 180 18F, 35S, 36C, 82Br,
75Br, 76Br, 77Br, 1231, 124lc¢i and 131I. The radionuclide that is
incorporated in the instant radig;l abel ed conpounds w Il depend on the

speci fic applicati, of that radiaq-|aheled c ound. .For exanple, for in
vitro r%é@%ﬁb‘nl(:’iaé‘iﬂg‘ﬂ?‘i‘?@h%ﬂ?{ S'Hé’ﬂiﬁdli?’ FrOR-z igfﬁ‘i/@)exﬁ%ercrﬁ%)ﬁﬁa sﬁf hat incorporate
3H, 514C, 82Brhis doipbund #3d prep&Sudiig otdduge pedledohy tdhthoseor exmmfal. LEMS:

radi oi maging a ications 11C, 18F, 1251, 1231, 1241, 1311, 75Br, 76Br or
77Br mﬂpg' _éﬂgpﬁyﬂ%e nost useful. It is understood that a "radi o-| abel ed

en
" or "labeled conpound” is a compound that has incorporated at |east one
radi onuclide. In sonme enbodi nents the radionuclide is selected fromthe
group dBREINe4hg of 3H, 14C, 1251, 35S and 82Br.

H
O‘\\NYO
O
N

|
0=5=0

Cl
F

10 N-{(3S)-1-[(3-chloro-4-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.

Example 46

15 Cl
N-{(3S)-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.



Synthetic nmethods for incorporating radi o-isotopes into organi c conpounds
are applicable to conpounds of the invention and are well known in the art.
A radi o- lwbeb@mb2cspound of the invention can be used i rca/Useosem20y assay
to identify/eval uate conpounds. In general ternms, a newy synthesized or
identified compound (i.e., test conpound) can be evaluated for its ability
t o red¥zemplerddi ng of the radi o-1abel ed conpound of the invention to the
enzyme. Accordingly, the ability of a tesonpound to conpete with the
oA

radi o | abel ed conpound for binding tdit zyme directly correlates to its
binding affinity. Kits The presen Y al so i ncludes pharnmaceutica
kits useful, for exanple, in the(treatmgent or prevention of | | bHSDI - or
MR- associ at ed di seases or disordeﬁb, obesity, diabetes and ot her diseases
referred to herein which include=® or nore containers containing a
pharmaceutical conposition conprigingra therapeutically effective anount of
a conpound of the invention. Suc ts can further include, if desired, one
or nore of various conventional N\receut i cal kit conponents, such as, for
exanpl e, containers with one or nore pharmaceutically acceptable carriers,
addi t i MEBSEbI(B-ahloer-2-flugraphenydsulfgnyllpiperidiazdylloyclabgxanecarboramidéose skil | ed
inthe art. S I i : i | &5 eAfbiL atLagS:
guantities §¢ﬂ&%%ﬂﬁ%%ggﬁzﬁﬁgﬁ?ﬁﬁ%ﬁfggﬁﬁﬁﬁi?ﬁ?%%?§§t?§§|ines or
adndni SMHEDT oA03. MW/ lor gui del ines for mixing the conponents, can al so be
included in the kit. The invention will be described in greater detail by
way of specific exanples. The foll ow ng exanples are offered for

i |1 ust rExample 48ur poses, and are not intended to limt the invention in any

Q

manner. Those of skill in the art will readiNy recognize a variety of
noncritical parameters which can be chg r nodified to yield
essentially the sane results. The-Conpoy t he Exanples were found to
i nhibitors of 11bHSD1 and/or MR to one or nore of the assays

provi ded herein. N

N-{(39)-1-[(2,6-difluorophenyl)sulfonyl] piperidin-3-yl}cyclohexanecarboxamide

10 This compound was prepared using procedures analogous to those for example 1. LCMS:
(M+H)" =387.1.
Example 49
H
o
o
)
0=8=0
OMe
OMe

15 N-{(3S)-1-[(3,4-dimethoxyphenyl)sulfonyl]piperidin-3-yl}cyclohexanecarboxamide
This compound was prepared using procedures analogous to those for example 1. LCMS:

(M+H)* = 411.1.

Example 50



EXAMPLES Exanple 1

N-(3R)-1-[(3-Chl oro-2-net hyl phenyl ) sul fonyl ] pi peri di n-3-yl cycl ohexanecar box
am de St epolnodd2p198R) - pi peri di n- 3-yl ] cycl ohexanecar boxamcaarsbyodnes2bi or i de
Cycl ohexanecar bonyl chloride (70.0 mL, 0.515 mvol) was added to a m xture
of tert-butyl (3R)-3-am nopiperidine-I|-carboxylate (100.0 ng, 0.499 mol)

and potassium carbonate (150 ng, 2.1 eq,) i cetonitrile (3.0 nL) at RT.
The reaction mxture was stirred at RT.N.Or , and was filtered. The
filtrate was concentrated under re@;%d ressure. The residue was treated
with 4.0 Mof hydrogen chloride in

ﬁ, -DQxane (2.0 nL) at RT for 1 h. The
sol vent was evaporated under reduced pressure to give the product which was
directly used in next step reacti O™t hout furt her purification. Step 2:
N-(3R) -1 -[(3-chl oro-2-net hyl phé fonyl ] pi peri di n-3-yl cycl ohexanecar box
amd N[(3R)-piperidin-3-yl]cyclo ecar boxam de hydrochl oride (12.3 ng,
50.0 mmol ) inacetonitrile (0.8 nL) s ameat ed dii sopropyl ethylam ne (20.0

m). Tqvﬁé@E)Sg-f@}étfglr;%&h%@ﬂﬂﬁmfﬁyﬂﬁg%Rﬁﬁ‘-ﬁ?lg&mﬁkﬁ‘ﬁ%%@aﬁﬁﬁef onyl chloride

( 11.3 e Tesu m xture 'was stirred at RT for

over ni ght, dfids tdmgroumhwanpiepasedusingopiPs¢darep agrlogoph toTthase fphexample Lr BCMas

di | utegMM' h_ (1.0 nL), and was purified by prep-HPLC to give the
desired product N (3R) -1 -[ (3-chl oro- 2-

met Byl phenyl ) sul f onyl ] pi peri di n-3-yl - cycl ohexanecar boxam de. LCVS: (MtH) + =
399. 0/ 401. O ﬁxarrpl e 2

N- ( 3R) - x-af"(p}e- i trophenyl ) sul fonyl ] pi peridi n-3-yl cycl ohexanecar boxam de Thi s
conpound was prepared using procedureﬁ anal ogous to those for exanple 1.
LCVS: (M+H) + = 396. 0. Exanple 3 O“\N

o)
N

|
0=8=0
N-[(3S)-1-(1-naphthylsulfonyl)piperidin-3-yl]cyclohexanecarboxamide

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

10 (M+H) =401.1.
H
o
\ o)

|
0=8=0
I

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

(M+H)" =352.1.

Example 52

X
N

Example 53



N-[ (3R) -1 -(2-Napht hyl sul fonyl ) pi peri di n-3-yl] cycl ohexanecar boxam de Thi s
conpound was prepared using procedures anal ogous to those for exanple 1.
LCVS:  ((Mawphoes/020sbsl. Exanpl e PCT/US2005/028201

AN- (3R)-| -[ (3-chl orophenyl ) sul f onyl ] pi peri di n- 3-yl cycl ohexanecar boxam de
Thi s conmpound was prepared using procedures anal ogous to those for exanple
1. LCGvs: (M+H)+ = 385.1/387.1. Exanplg 5

N-(3R)-1-[ (4-propyl phenyl)sul fonyl] piperi 3-yl cycl ohexanecar boxam de

Thi s conmpound was prepared using[ prdcedures anal ogous to those for exanple
1. LCMs: (M+H)+ = 393.1. Exanple 0
N-{(3R)-1-[(4-fluorophenyl)sul fanyl ] pi peridin-3-yl}cycl ohexanecar boxam de
Thi s conpound was prepared usin&‘ ocedur es anal ogous to those for exanple
1. LCM5: (MtH)+ = 369.1. Exanple /~g

TN-{(3R)-I-[(3-nmet hoxyphenyl ) sul N\anyl ] pi peri di n-3-yl } cycl ohexanecar boxam de
Thi s conpound was prepared using .procedures analogpus to those for exanple
1. |_CNQ{-[(@Mﬂhthknggglf@yl)gpaﬁﬂpg&-g]cyclohexanecarboxam e

N-(3R) - I - [ (3nghliBudt fhupreppbiemig srdbddany lahdiddoay todihbse3foy beyplonekamscar box
am de This conpound was prepared using procedures anal ogous to those for
exanpl eMrH)[ThE-1.(M-H) + = 403. 0/ 405. 0.

5
N
Sl
N

|
0=5=0

AN
\
N-O

N-{(3S)-1-[(3,5-dimethylisoxazol-4-yl)sulfonyl] piperidin-3-yl}cyclohexanecarboxamide

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

10  (M+H)"=370.1.
N
(Y
N

|
0=8=0

o
N~
N—{(3S)-1-[(4-Phenoxypyridin-3-yl)sulf0nyl]piperidin—3-yl}cyclohexanecarboxamide

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

Example 54

Example 55

(M+H)" = 444.1.

Example 56



Exampl e 9

| - (4- Chl orophenyl )-N-[(3R)-1I| - (phenyl sul fonyl ) pi peri di n-3-yl]cycl ohexanecarb
oxam de_Svepods/o2v®st - But yl PCT/US2005/028201
(3R)-3-([I-(4-chl orophenyl ) cycl ohexyl ] car bonyl am no) pi peri di ne-1-car boxyl at
e To a m xture of |-(4-chlorophenyl)cycl ohexanecarboxylic acid (24.6 nyg,
103 mmol ) and tertbutyl (3R)-3-am nopyper ne-| - carboxylate (20.0 ng, 99.7

nmol ) in N, ND net hyl f or mam de (EizﬁnN> added

benzotri azol -1 -yl oxytri s(di net hy anino);hoéphoniun1hexafluorophosphate

(44.2 ng, 99.9 mol ), followed by'nnd 4-net hyl nor pholine (50.0 nmL). The
mxture was stirred at rt for owgrquight. The mixture was diluted with ethyl
acetate (5 nmL) and washed with NaHCO3 (7.5% 3 xI nL) and brine ( 1 nm).
The organic | ayer was dried over O, filtered, concentrated under
reduced pressure to give the pro which was directly used in next step
reaction without further purification® Step 2:

| - (4- ON-BSPREBYI Do fadiRy IphRbB®sHleingH Bipytidiayscy yckpantortdrbucanide

hyd hl ori de Th -b Il (3IR-3 -([.1 ... , .
- 3(/4r gﬁlsﬁf%l:bﬁ%ﬁﬁf[?%%gr’” %ﬁﬁ%ﬁ@%@@ﬁ@”&@ Resiins BB B9 ar boxyl at e was

treated with-dhibroM-aéhydizaganfoayil didride (458 g, 208 inonanway Blded twld medur&dt f or 1

h. The sol vent was evaporated t ive t corres i.n r [ was
i v Set 15 beRsHe R Sy bgrorast B T AR FERER R R Tt G S

| - (4- ChirobepRgYlin addtohft3R)Y5.b ndlpBery! Sk benyte) Ritpats @innved-afte] Myminphexanecar b
oxam de The : , : 1 4.0

| - ( 4- chmistuespwsiryd 2RT BrRyveprge Thgisplvent pirg eepurishhis fsiddr BasEedavit 4.
hydroch Qi Qro%épcme)inilm-ﬁg%g 13 b rohilyeat (RF GorniLh. Y@SsolvegBivadreniotdd under

N, N-di i sopr opylet hyl am ne (20.0 nL) at RT, then benzenesul.f on é ?gl? ride
(9. 27 rreduceppEssieoi)siviatde Atpdad . WiHieWasedieeio Hoehi % et SR ECHPY FV?C‘ F f or
ovapni ghtificARH was diluted with DVSO (0.8 nl) and adjusted to pH = 2.0. The
resulting solution was submtted to purify by prep.-HPLC to give the
correspondi ng desired product |-(4-chloropheny I)-N

[ (3R)- |Stén°if' ARSI @Y P3-Pei iy Frulfbry Gy pladiesaiesasoanaaintboxdsTis:  ( MkH) +
461.1/463.1. (3S)-1-[(3-Chloro-2-methylphenyl)sulfonyl]piperidin-3-amine hydrochloride (50 umol) 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-methylphenyl)sulfonyl]piperidin-3-yl}cyclopentanecarboxamide. LCMS: M + H) =
385.1/387.1.
20
Example 57

N—{(3S)—1-[(3-Chloro—Z-methylphenyl)sulfonyl]piperidin—3-yl}adamantane—l-carboxamide
This compound was prepared using procedures analogous to those for example 56. LCMS:

25  (M+H)" =451.1/453.1.



Exanpl e 10

| - Methyl -N-[ (3R) -1 - (phenyl sul fonyl ) pi peri di n-3-yl ] cycl ohexanecar boxam de
Thi s conpworndosassopr epar ed usi ng procedures anal ogous t ecrhuss@shos2oexanpl e
9. LCMS: (MrH)+ = 365.2. Exanple

114- Hydroxy-N-[ (3R) - | - (phenyl sul f onyl ) pi peri di n-3-yl ] cycl ohexanecar boxam de
Thi s cdimpophkdS8vas prepared using procedures anal ogous to those for exanple

Thi s conpound was prepared using anal ogous to those for exanple

9. LCMS: (MrH) + = 381.0. Exanple

N-[(3S)-1-(phenyl sul fonyl) pi peri gj -yl ] cycl ohexanecar boxam de Thi s

conpound was prepared using procedt res anal ogous to those for exanple 1.

LCVs: (MHH) + = 351. 1. Exanple

1IAN-{(3S)-1-[(2-fl uorophenyl)sul f pi peri di n- 3-yl } cycl ohexanecar boxam de

Thi s corrpound was prepared using procedures anal ogous to those for exanple
-3-yI}-2-methylpropanamide

N— { ( 38) -I - Fﬂ*gq%h l?‘%gzhéﬁtyl )St%lﬁg%?l g."%’érr‘?‘“ yé }cygl ghexanecar boxam de

Thi s corrpourﬁllwmld@bwseﬁrem?%‘@l%rRS@‘@G‘HP%%M&S&‘I‘SOT@G]EPA'SG Y <ABRls SpokCMRanyl e

L. OMRM+H)* = 359.1/361.0.

9. LCMS: (MrH) + = 367.0. Exanple 12
4- Met hoxy-N-[ (3R) - | - (phenyl sul foné&ﬁ E{Jw n- 3-yl ] cycl ohexanecar boxam de
roceddr es

Example 59
H
O.\\N\[HY
0
\
0=8=0
Cl
N-{(3S)-1-[(3-Chlor0-2-methylphenyl)sulfonyl]piperidin-S-yl}-2,2-dimethylpr0panamide
10 This compound was prepared using procedures analogous to those for example 56. LCMS:
(M+H)" = 373.1/375.1.
Example 60
H
oy
P
\
0=S=0

Cl
15 N-{(3S)-1-[(3-chloro-2-methylphenyl)sulfonyl| 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



(MtH) + = 385.1/387.1. Exanple 16

N-{(3S)-1-[(2-Bronrophenyl)sul fonyl]piperidin-3-yl}cycl ohexanecar boxam de
Thi s conpworndosassopr epar ed usi ng procedures anal ogous t ecrhuss@shos2oexanpl e
1. LCGVvs: (MtH)+ = 429.0/431.0. Exanple

17N-{(3S)-1-[(2~Cyanophenyl ) sul f onyl | pi peri di n- 3-yl } cycl ohexanecar boxam de
Thi s conpound was prepared using proceduresi%]al ogous to those for exanple
1. LCGvs: (M+H) + = 376.1. Exanple 18 N

N-{(3S)-1-[(2-Nitrophenyl)sul fonyl] “i peri djn-3-yl }cycl ohexanecar boxam de
Thi s conpound was pr epar ed usin-L@Xﬂ‘ durés anal ogous to those for exanple
1. LOVMB: (MrH) + = 396.1. Exanple’19 o

N-{(3S)-I-[(2-net hyI phenyl ) sul f dhyl ] pi peri di n-3-yl } cycl ohexanecar boxani de
Thi s conmpound was prepared usiOESFP ocedures anal ogous to those for exanple
1. LCVMS: (MH+H)+ = 365.1. Exanp

20N- ((3S)-1-{[2-(trifluoroneth henyl ] sul f onyl } pi peri di n-3-yl ) cycl ohexane
car boxam de Thi s conpound was ged using procedures anal ogous to those
for exanple 1. L

N- ( ( 3S)l-AcetylN-{(FP)}- [(é%bb%%w&t@ﬂ%m%ﬂ%m‘k%ﬁﬁ Blpipgriding-4narhaxamidee y anec

ar boxam de  pjs compound was prepared using procedures analogous to those for example 56. LCMS:
(M+H)" = 442.1/444.1.

5
Example 62
H
)
l}l © Cl
0=$S=0
i Cl
N—{(SS)-l-[(3-chloro—2-methylphenyl)sulfonyl]piperidin—3-yl}-1-(4-
chlorophenyl)cyclopentanecarboxamide
10 This compound was prepared using procedures analogous to those for example 56. LCMS:

(M+H)" = 495.1/497.1.

Example 63

15  N-{(3S)-1-[(3-Chloro-2-methylphenyl)sulfonyl] piperidin-3-y1}-1-methylcyclohexanecarboxamide
N-Methyl morpholine (40.0 pL) was added to a mixture of BOP (22.3 mg, 50 pmol), 1-
methylcyclohexanecarboxylic  acid (7.1  mg, 50 pmol) and  (3S)-1-[(3-chloro-2-
methylphenyl)sulfonyl]-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



Thi s conmpound was prepared using procedures anal ogous to those for exanple
1. LCOMS: (MFH)+ = 435.1. Exanple 22

N-{ (3S) - Iwp(2BecRizesyexyphenyl ) sul f onyl ] pi peri di n- 3-yl } cyclromasansoas2boxam de
Thi s conmpound was prepared using procedures anal ogous to those for exanple
1. LCVs: (MrH)+ = 443.1. Exanple

23N- { ( 3500 1L).(Bre Brahiting phativpl vas whifies iy penodiPLei th afford (thecdreirshasdined Ak Fdx am de
Thi d - . ) ; Aol
. fﬁﬁ?}?ﬁﬁwﬁa@a@@ﬁﬁsﬁg@m@@%? UL SiRINFIORMRERIRE | oLcia¥an! e

N- { ( 3SYMHH) (B4 BylaHiodhenyl ) sul f onyl ] pi peri di n-3-yl }cycl ohexanecar boxani de
Thi s conmpound was prepared using procedures anal ogous to those for exanple
1. LCvs: (MrH)+ = 376.1. Exanple 25

N- { § 3S)Exhmpleb4Met hyl phenyl ) sul f onyl ] pi peri di n- 3-yl } cycl ohexanecar boxam de
Thi s conmpound was prepared using proced s anal ogous to those for exanple
1. LCVMs: (MFH) + = 365.1. Exanple H

26N ((3S)-1-{[3-(Trifl uoromethh'é

owvw| } pi peridi n-3-yl)cycl ohexane

car boxam de Thi s conpound was par usi ng procedures anal ogous to those
for exanple 1. LCM5: (MHH) + = 4I=.1. anpl e 27
0=8=0
Cl

N-{(3S)-1-[(3-chloro-2-methylphenyl)sulfonyl] piperidin-3-y1}-3-
methoxycyclohexanecarboxamide

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

10 (M+E)' = 429.1/431.1.

Example 65

trans-N-{(3S)-1-[(3-Chloro-2-methylphenyl)sulfonyl] piperidin-3-yl}-3-
15  methoxycyclohexanecarboxamide

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

(M+H)" = 429.1/431.1.

Example 66

20 Cl



N-{(3S)-1-[(3-Phenoxyphenyl)sulfonyl] piperidin-SylJcyclohexanecarboxam de
Thi s conmpound was prepared using procedures anal ogous to those for exanple
1. LCVE: wWolkb)eio2e59443. 1. Exanpl e 28 N-{(3S)-1-[(4-fl uor epmarsgiosses2bonyl |

pi peridin-3-yl} cycl ohexanecar boxam de This conpound was prepared using
procedures anal ogous to those for exanple 1. LCMS: (MtH) + = 369. 1. Exanpl e
29 N-{(3S)-1-[(3-Chloro-2-methylphenyl)sulfonyl] piperidin-3-yl}-4-
N—{(3S%khh%%ﬁéﬁﬂggﬁggnﬁgxﬁhﬁuIfonyl]piperidin-3~y|}cyclohexanecarboxainide
Thi s cormnpo was prepared using procedures anal ogous to those fqr _exanple
1. LCVB: ( MFHp tomp388 . wes P&partd uing mgkeiusy analogous to those for example 56. LCMS:
N-{(3S§MLHtgﬁmg§hg?§yphenyl)sylfonyL]piperidin-3-y|}cyc|ohexanecarboxanide
Thi s compound “Was prepared usi ng procedures anal ogous to those for exanple
1. 3avs: (MrH)+ = 381.1. Exanple 31

N-((3S -I-é%%—(trifluoronethoxy)phenyl]sulfonyl}piperidin-3-y|)-cyc|ohexane
- car boXahf %his conpound was prepared usigﬁ procedures anal ogous to those
for exanple 1. LCMS: (M+H) + 435. 1. Exanpte~382"¢

N-(3S)-1-[(3-Chl oro-2-nethyl phen I)&uli | ] pi peridi n-3-yl cycl ohexanecar box
ﬁ/iB

am de This conpound was prepar@d usi g procedures anal ogous to those for
exanple 1. LCMS: (M+H) + = 399. 1.1

|
0=5=0

Cl
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:

OH
erl::j/
o

o)
N

|
0=8=0

(M+H)" = 429.1/431.1.

Example 68

Cl
15  N-{(38)-1-[(3-chloro-2-methylphenyl)sulfonyl] piperidin-3-yl}-4-
hydroxycyclohexanecarboxamide
This compound was prepared using procedures analogous to those for example 56. LCMS:

(M+H)" = 415.1/417.1.

20  Example 69



Exampl e 33

N-((3S)-1-{[4-(acetyl am no) phenyl ] sul fonyl } pi peridi n-3-yl)cycl ohexanecar box
am de Thiwocompnosyd was prepared usi ng procedures anal ogouaist@siobsese f or
exanple 1. LCVs: (MrH)+ = 408. 1. Exanple 34

N-{(3S)-I-[(4-isopropyl phenyl)sul fonyl ] pi peri di n-3-yl }cycl ohexanecar boxam d
e This conpound was prepared using proc . anal ogous to those for
exanple 1. LCMS: (M+H) + = 393. 2. Exaﬁ'pl

N-{(3S)-I-[(4-nethyl phenyl)sul fonyl'] piperidi n- 3-yl } cycl ohexanecar boxamni de
Thi s conmpound was prepared usi rocgdures anal ogous to those for exanple
1. LGvs: (MrH) + =365.1. Exanpl €} 36

N-((3S)-1-{[4-(nmethyl sul fonyl )@yl | sul f onyl } pi peri di n-3-yl)cycl ohexanecar
boxam de Thi s conpound was prepaked-usi ng procedures anal ogous to those for
exanple 1. LCVMs: (MH+H+ = 429 Exampl e 37

N-((3S)-1-{[4-(pyridin-4-yl oxy §| ] sul fonyl } pi peri di n-3-yl ) cycl ohexaneca
rboxam de This c]odr(vgound was Ere ared usi ng é)rocgdﬁl}rfs anal ogous to those
for exarmsd-I3SHiaBChigrppmethylphenysytiogyihpperidin-3-yl;-4-

N- ((3S)ky hfo%cf&'ckﬂ&fah@aﬂlb&aﬂiébxw phenyl ] sul fonyl } pi peri di n-3-yl)cycl ohexaneca
r boxam &’e I's conpound was prepared ugl ng procedures §nal orgpqu%t&l\t/[g,ose
for exanpl e This qompeyind was prepared using proce or example 56. :

5 (M+H) =415.1/417.1.

ures-analogous to those

Example 70

N—{(SS)-1-[(3-Chloro-Z—methylphenyl)sulfonyl]piperidin—3-yl}-1-
10  phenylcyclopropanecarboxamide
This compound was prepared using procedures analogous to those for example 56. LCMS:

(M+H)" = 433.1/435.1.

Example 71

15 Cl
N-{(3S)-1-[(3-Chloro-2-methylphenyl)sulfonyl] piperidin-3-yl}biphenyl-2-carboxamide

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

(M+HD)* = 469.0/471.1.

20  Example 72



(MtH) + = 444.1. Exanple 39
N-{(3S)-1-[(4-tert-butyl phenyl)sul fonyl]pi peridin-3-yl}cycl ohexanecar boxam
de Thi s cwopowndossas prepared using procedures anal ogoueCrastésmes2bor

exanple 1. LCVs: (MrH)+ = 407.2. Exanple
A0N-{(3S)-I-[(4-fluoro-2-nmethyl phenyl)su

onyl ] pi peri di n-3-yl }cycl ohexaneca
r boxam de Thi s conpound was prepared, usi

py ocedur es anal ogous to those

for exanple 1. LCMB: (MH) + = 38 1R b 41
N-{(3S)-1-[(2, 3-di chlorophenyl) nyl(] prperi di n- 3-yl } cycl ohexanecar boxami
de This conpound was prepared usd pr@cedur es anal ogous to those for

exanple 1. LCMS: (MtH) + 419. 0/ 21.0. Exanple 42

pr ocedur es analogous to those for
. 1. Exanple 43
I)piperidin 3-yl }cycl ohexanecar boxam

gf(! a:;g: i\l %g%brﬁ%%hﬁva z%'ﬁe.tgglrpgi@’“ lﬁgl{ﬁél%%‘i 3—y§}c§§%e%%§ar%9xam9§e for
N-{(39) - | - [ (1$isdeodtipcitdowopiresaydd) wingfroopdires qmelog«msne Shopt faryestrople 2ane@MPboxani

(M+H)" = 413.1/415.1.

5
Example 73
H
O‘\\N N\(O
o o
N 1
0=8=0
i Cl
tert-Butyl (38)-3—[((3S)-1-[(3-chloro-2-methylphenyl)sulfonyl] piperidin-3-
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.

H
‘\\N N\ //O
SRar
o)

0]

Example 74

15  (3S)-N-(3S)-1-[(3-Chloro-2-methylphenyl)sulfony]] piperidin-3-yl-1-(methylsulfonyl)piperidine-
3-carboxamide
tert-Butyl (35)-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 1t for 1 h. The solvent was evaporated in-vacuo
790  and the residue was dissolved in acetonitrile (0.8 mL) and treated with diisopropylethylamine (20.0



Thi s conmpound was prepared using procedures anal ogous to those for exanple
1. LCVMS: (MrH)+ = 419.0/421.0. Exanple 45

N- { ( 3S) - IwD(2BecazbswB 0- 4- f | uor ophenyl ) sul f onyl ] pi peri di n- ®cyliseyoslogdrexanecar b
oxam de Thi s conpound was prepared using procedures anal ogous to those for
exanple 1. LCMS: (M+H) + = 403.1/405.1. Exanple 46

N- { ( 3S)E) afd( ethyibidfoaylZhidride (O hbhyTl)@nehﬂtmgthxmrqm/a& glirred 3t 5| Bc3emhelgnecar b
oyt gt e RO A B0 PR HaHT! A RESAY LBBaIR) £HPUP2nk ERS o

N- { ( 3Shnd wis(pariéd By @eRHPLO o giphtdadésjrediprbduvy: | LEVIBeM HiD-3438.0/480c). ohexanecar b
oxam de This conpound was prepared using procedures anal ogous to those for
exanple 1. LCMS: (M+H)+ = 403.0/405.1. Exanple 48

N-{$3S)-1-[(2, 6-difl uorophenyl)sul fonyl]pi peridin-3-yl}cycl ohexanecar boxam
de Thi s co nd was pr epar ed using procedures anal ogous to those for
exanpl &xampie %%/5 (M:H) + = 387.1. Exanple 49

N-{(3S)-1-[(3, 4-di net hoxyphenyl )sul fon peri di n- 3-yl }cycl ohexanecar boxam
i de This conmpound was prepar ed@ procegdur gs anal ogous to those for

exanple 1. LCVs: (M+H)+ = 411

Methyl (3S)—3-[((SS)-1-[(3-chloro-2-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.
R N. &
SR
0

Example 76

15 @3 S)-N-(3S)—1-[(3-Chlor0-2-methylphenyl)sulfonyl]piperidin—3-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.

20  Example 77



Exanpl e

50N-{(3S)-I-[(2, 5-di net hoxyphenyl ) sul f onyl ] pi peri di n-3-yl}cycl ohexanecar box
am de Thiwocompnosyd was prepared usi ng procedures anal ogouaist@siobsese f or
exanple 1. LCVs: (MrH)+ = 411.1. Exanple 51

N-[(3S)-1-(Il-naphthyl sul fonyl)pi peridin-3-yl]cycl ohexanecar boxam de This
conpouKas)es3-Ohiepal-acthydphegyprubiond]1Ne@S)ah HB-eblots24 0 t hose for exanple 1.

LCVE: + = 401, 1 £ idine-3-carb i
N[ ( 38&"-'\4?11|_)%%hﬂl¥lgﬁ“n?f9gxlm%ul ¥o§3¥ﬁ§p§f€lenrei3d?arﬁ- %{aﬁl]lecycl ohexanecar boxani de Thi s

conpound wadhisrcepaced wesiprapaied osieg proessiuren ahdegsus to thoseHoisexample x diipf® 1.

LCVE: * = .« Exanpl e
53N [(&%‘;—% ( ?-8?‘ﬁ‘|253§1"§1 sul fonyl ) pi peri di n-3-yl ] cycl ohexanecar boxam de Thi s
conpound was prepared using procedures anal ogous to those for exanple 7.

LCMS: ;8: 357.1. Exanple 54

N{(3S@‘%¥%"(e , 5-di met hyl i soxazol - 4-yl ) sul f onyl ] pi peri di n-3-yl }cycl ohexaneca
rboxam de Thi s conpound was prepared I_lijsi O ocedur es anal ogous to those
for exanple 1. LCM5: (M+H+ = 370 1.NExagple 55

N-{(3S) - 1- [ (4- Phenoxypyri di n- 3- yE)Os\jl f gyl

pi peri di n-3-yl }cycl ohexanecar boxai-de Fhi s conpound was prepared using
procedur es anal ogous to those f%r_ée_éanpl e 1. LQVE:

Cl
N-{(3S)-1-[(3-Chlor0-2-methylphenyl)sulfonyl]piperidin-S-yl}benzamide
This compound was prepared using procedures analogous to those for example 56. LCMS:

10 (M+H)" =393.1/395.0.

Example 79

N—{(3S)-1-[(3-Chloro-Z-methylphenyl)sulfonyl]piperidin—3—yl}-2-methylbenzamide
15 This compound was prepared using procedures analogous to those for example 56. LCMS:

(M+H)" = 407.1/409.1.

Example 80

20  N-{(3S)-1-[(3-Chloro-2-methylphenyl)sulfonyl] piperidin-3-yl}-2-chlorobenzamide

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



(MtH) + = 444.1. Exanple

56N-{(3S)-I-[(3-Chl oro-2-net hyl phenyl ) sul fonyl ] pi peridi n-3-yl }cycl opent anec
ar boxam dwoSv@20598 PCT/US2005/028201
(3S)-1-[(3-chl oro-2-net hyl phenyl ) sul fonyl ] pi peri di n-3-am ne hydrochl ori de
3- Chl or o- 2- et hyl benzenesul fonyl chloride (455 ng, 2.02 mol) was added to
a m xt (Mef=423tW429uk y|  ( 3S) - pi peri di n-3-yl carbamate (400.0 ng, 2.00 mmol)
and N, N-diisopropyl ethylanm ne (355 nL, 204 nmol) in acetonitrile (5.0 )

at 0C. The ice-water bath was renoved after 10 min, and the m xture was
stirredxampRBIlf or overni ght. The sol vent was evaporated. The residue was

treated with 4.0 Mof hydrogen chloride inl, 4-dioxane (3.0 nL) at RT for 1
h. The sol vent was renoved under redltlcessure to give the product which
was directly used in next step tNep Wthaut further purification. Step
2.

N-{(3S)-I-[(3-chl oro-2-nethyl pheqyl )su(? fonyl ] pi peridi n-3-yl }cycl opent anecar
boxam de (3S)-1-[(3-Chloro-2-negdndgphenyl ) sul f onyl ] pi peri di n-3-am ne
hydrochl oride (50 unol) in Acetonjtrjle (1.00 nL) was treated with

N, N- di i sopr opyl et hyl am ne (20.0 115 unol). To the resulting solution
was added cycl opet anecar bonyl c¢ 'ﬁle (7.0 ng, 52.5 unol) at RT. The

m xture was stirred at RT for 1 h, and was diluted with DVSO (0.8 nL) and
adj Gst ext{@B)-h-[(BFAlo0-PimethybhenylFhidonyl pipetidine-dbBtluotrbenzamidebni t ted to
purify by prep.-HPLC ' . ' - ok :

[ (3-chl oro- éﬁ%e(f%mﬁoﬁ%%ﬁ?/ ér\éﬁﬁr%ﬁ%%]epg{)%glgfsg{mﬁ%g%l %@Jg??breer%? %%Igg g'r If)%l;ggm de.
LCVS:  ((M+HH)Hy 4150/88%0.1/ 387. 1. Exanpl e 57

N-{(3S)-I-[(3-Chloro-2-net hyl phenyl ) sul fonyl ] pi peri di n-3-yl } adamant ane-1 - ca
rboxam de This conpound was prepared using procedures anal ogous to those

for exdaiganplo® LCVE:
H
okse
|
N )

|
0=8=0

10 Cl
N-{(3S)-1-[(3-Chloro-2-methylphenyl)sulfonyl] piperidin-3-y1}-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—{(3S)-1-[(3-Chloro-Z-methylphenyl)sulfonyl]piperidin—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
Example 84



(MtH) + = 451. 1/ 453. 1. Exanpl e 58

N-{(3S)-1-[(3-Chl oro-2-nethyl phenyl)sul fonyl] pi peridin-3-yl}-2-nmethyl propan
am de Thiwocompnosyd was prepared usi ng procedures anal ogouaist@siobsese f or
exanpl e 56. LCMS: (MtH)+ = 359.1/361.0. Exanple 59
N-{(3S)-1-[(3-Chloro-2-nethyl phenyl)sul fonyl] pi peridin-3-yl}-2,2-dinmethyl pr
opanam de Thi s conpound was prepared usi rocedur es anal ogous to those
for exanple 56. LCM5: (MrH)+ = 373 1(NM75. JExanpl e 60
N—{(BS)-I-[(3-ch|oro-2-nethy|phqziilsul on¥11] pi peri di n-3-yl }- 2, 2- di phenyl ac
etam de Thi s conpound was prepar si g procedures anal ogous to those for
exanple 56. LCVs: (M#B)+ = 483. 1/485.1. Exanpl e

61l - Acet yl - N-{(3S)-1-[(3-chl or 0925t hyl phenyl ) sul f onyl ] pi peri di n- 3-yl } pi pe

ri di ne-4-carboxam de This conpou prepared using procedures anal ogous
to those for exanple 56. LCMS: ( + = 442.1/444. 1. Exanple 62
N-{(3S)-I-[(3-chloro-2-nethyl phe | fonyl ] pi peridin-3-yl}-1-(4-

or oceadF Be Vs SutE L SRR RLASP AR A 3 Ve Py ARG  13) 97 1

Exanpl e 63 This compound was prepared using procedures analogous to those for example 56. LCMS:

(M+H)" = 394.0/396.0.
=
H |
‘\\NWN/@‘
o

|
0=8=0

Example 85

Cl
N-{(3S)-1-[(3-Chloro-2-methylphenyl)sulfonyl] piperidin-3-yl}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-{(3S)-1-[(3-Chloro-2-methylphenyl)sulfonyl] piperidin-3-yl}pyridine-4-carboxamide

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

(M+H)" = 394.0/396.0.

Example 87



N-{(3S)-1-[(3-Chl oro-2-nethyl phenyl)sul fonyl ] pi peridin-3-yl}-I-nmethylcycloh
exanecar boxam de N Met hyl norpholine (40.0 nL) was added to a m xture of
BOP (22. 3worpodaoswsol ), 1- met hyl cycl ohexanecar boxyl i c a&crasgesh2sryr 50
mol ) and (3S)-1-[(3-chloro-2- nethyl phenyl)sul fonyl]-piperidin-3 -am ne
hydrochl oride (50 mol ) in DVMF (700 nL) at RT. The m xture was stirred at
RT for 3 h, and then was adjusted by TRt B = 2.0, and diluted with
DMSQ( 1100 ni). The resulting sal utﬁon @ purified by prep.-HPLC to afford
t he desired product N-{(3S)- .

| -[ (3-chl oro-2-net hyl phenyl ) sukf oAyl J@i peri di n-3-yl }-1-net hyl cycl ohexanecar
boxam de. LCMS: (MtH) + = 413.1/4&5.1. Exanpl e 64
N-{(3S)-1-[(3-chl oro-2-net hyl gheingd ) sul f onyl ] pi peri di n-3-yl } - 3-

met hoxycycl ohexanecar boxam de This €onpound was prepared using procedures
anal ogous to those for exanpl e LCVS: (MHH) + = 429.1/431.1. Exanple 65
trans-N-{(3S)-|-[(3-Chloro-2-metdybghenyl ) sul f onyl ] pi peridin-3-yl}-3-

met hoxycycl ohexanecar boxam de Thi s conpound repared using procedures
anal g b USPOL (g duerp grme R S0y GRS G Rr i DGy GBI ol o
66N-{ (39) - | “TifsIrotpb@idowas- preatinl using bydckauttst amalpbdipitp etidsel for-eRanyhly 56-LCMS:

met hoxycycl ohexanecar boxam de Thi s conpound was prepared using procedures
anal og&M)é/LHt)osz%O]é‘ézsf]or exanpl e 56. LCVB: (M+H)+ 429.1/431. 1.

X

Cl
N-{(3S)-1-[(3-Chloro-2-methylphenyl)sulfonyl] piperidin-3-y1}-3-phenoxybenzamide

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

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

Example 88

Example 89

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

(M-+E)* = 443.1/445.0.

Example 90



Exanpl e 67
trans-N-{(3S)-I|-[(3-Chl oro-2-net hyl phenyl ) sul fonyl ] pi peridin-3-yl}-4-

met hoxycywbaehexam@sar boxam de This conpound was prepar e@Cudisa@speseoedur es
anal ogous to those for exanple 56. LCMS: (M+H)+ 429.1/431.1. Exanple 68
N-{(3S)-1-[(3-chl oro-2-net hyl phenyl ) sul fonyl ] pi peridin-3-yl}-4-

hydr oxycycl ohexanecar boxam de This c 0 was prepared using procedures
anal ogous to those for exanple 56. L&\G: H) + 415.1/417.1. Exanple

69t rans- N-{(3S)-1-[(3-Chl oro-2-ml plfenyl) sul f onyl ] pi peri di n-3-yl}- 4-
hydr oxycycl ohexanecar boxam de Thi onPourfh was prepared using procedures
anal ogous to those for exanple 56, LCM5: (MtH) + = 415.1/417.1. Exanple 70
N-{(3S)-1-[(3-Chloro-2- et hyl ph€f r?sulfonyl]piperidin-3-y|}-|pheny|cyc|opr

opanecar boxam de Thi s conpound epared using procedures anal ogous to
those for exanple 56. LCMVB: (Mt 433.1/435. 1. Exanple 71
N-{(3S)-I-[(3-Chloro-2-nethyl phe | f onyl ] pi peri di n-3-yl }bi phenyl -2-carb

oxam dg TS COTRONRY. MERyIBhERBLERNYTIPS: ST hRMmRPIhogRME L0 those for

exanpl

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

(M+H)" = 423.1/425.0.

Example 91

N-{(35)-1- [(3-Chloro-2-methylphenyl)sulfonyl] piperidin-3-y1}-2,5-difluorobenzamide

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

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

Example 92

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

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

(M+ED)* = 479.0/481.0.

Example 93



(MtH) + = 469.0/471.1. Exanple

72N-{(3S) -1 -[(3-Chl oro-2-net hyl phenyl ) sul fonyl ] pi peri di n-3-yl }cycl ohept anec
ar boxam dwothecz2ec®apound was prepared using procedures agalusgams®24201t hose
for exanple 56. LCMS: (M+H)+ = 413.1/415.1. Exanple 73 tert-Butyl
(35)-3-[((3S)-1-[(3-chloro-2-nethyl phenyl ) sul fonyl ] pi peri di n- 3-

yl am no) car bonyl ] pi peri di ne-| - car boxyl i's conpound was prepared using
procedur es anal ogous to those for e}ga -@. LCVS: (M +Na) + =
522.1/524.1; (M56)+ = 444, 1/46 aeCF4

(3S)-N-(39)-1-[(3-Chl oro-2-net hertyl )sul fonyl ] pi peridin-3-yl-I-(nmethylsu
| f onyl ) pi peridi ne- 3-carboxam dé,‘l tert-Butyl

(3S)-3-[((3S)-1-[(3-chl oro-2- =t3s@d phenyl ) sul fonyl ] pi peri di n-3-yl am no) -
car bonyl ] - pi peridi ne-1|-carboxyl ate £10.0 ng, 200 nmol, prepared as exanple

73) was treated with 4.0 M of ogen chloride in 1, 4-dioxane (0.5 nL) at
rt for 1 h. The sol vent vvas ev ged in-vacuo and the residue was

di ssolved in acetonitrile } and treat eq} h d;gi sopropyl et hyl am ne
(20. omiN-{@Hdl- Kéﬂwqrgﬂrmefhylﬂ’h?fm)wl ogrxlipigerigips3yy %&ulting nixture was

sti rreqtrﬁ{uopgmgtgﬁ)bggzmlae The crude reaction mxture was diluted with MeCH
1.3 and was” adjusted to pH of 2 usi ngl TFA a V\%S gurlflgg‘@%s

prep- HPLC td"hgfl QP@PP‘H@ ‘ﬁ@sﬁr?%dﬁﬁ‘&d’é‘{ce Yrespaalogqys Lo Eboie *EFEOR)Y 4

Exagp! @iy Melfodss) 0. o

(395)-3-1((39) -1 -[(3-ch| or o- 2- met hyl phenyl ) sul f onyl ] pi peri di n- 3-

yl am no) car bonyl ] pi peri di ne-| -car boxyl ate

Example 94
F
H
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|
0=8=0

Cl
N-{(3S)-1-[(3-Chlor0-2-methylphenyl)sulfonyl]piperidin-3-yl}-2-ﬂu0ro-5—
10  (trifluoromethyl)benzamide
This compound was prepared using procedures analogous to those for example 56. LCMS:

(M+H)" = 479.0/481.0.

Example 95

15 Cl
N-{(3S)-1-[(3-Chloro-2-methylphenyl)sulfonyl] piperidin-3-yl}-3,5-difluorobenzamide

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

(M+H)* = 429.0/431.0.



Thi s conmpound was prepared using procedures anal ogous to those for exanple
74. LCVMB: (M + H)+ = 458.1/460.1. Exanple 76

(3S) - N- (( 38D-20eq/02859€N| or o- 2- met hyl phenyl ) sul fonyl | pi peri gcmABzq0s/0ks20met hyl su
| f onyl ) pi peridi ne- 3-carboxam de This conpound was prepared using
procedures anal ogous to those for exanple 74. LCMs: (M + H+ = 478. 0/ 480. 0.
Exanpl eExampdS)6- | - [ (3- Chl or 0- 2- et hyl phenyl ) sul fonyl [ - N-(3S) -1 -[ (3-chl oro- 2-
net hyl phenyl ) sul fonyl ] pi peri di n-3-yl pi per i di ne- 3-carboxam de This conpound
was prepared using procedures anal ogoys t ose for exanple 74. LCMS: (M +
H)+ = 588.1/590.1. Exanple 78 N

N-{(3S)-1-[(3-Chloro-2- nethylpheﬁ;;]su
conpound was prepared using procewlures
LCVS: (M+H) + = 393. 1/ 395.0. Exaqpl
N-{(3S)-1-[(3-Chloro-2- nethylphenyl)sulfonyl]piperidin-3-y|}-2-nethy|benzam
i de This conpound was prepared ug procedures anal ogous to those for
exanpl e 56. LCMVS: (NHH)+ = 407.1 1. Exanple 80
N-{(3S)-1-[(3-Cnloro-2-nethyl phenyl) sl f onyl ] pi peri di n-3-yl }- 2- chl or obenzam
i de N-{(38)-1-[(3-Chloro-2-methylphenyl)sulfonyl] piperidin-3-yl}-2,6-difluorobenzamide

fnalogous to those for exanple 56.

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

5 (M+H)"=429.0/431.0.

Example 97

4-Hydroxy-N-[(3S)-1-phenylpiperidin-3-yllcyclohexanecarboxamide
10 Step I: tert-Butyl [(3S)-1-phenylpiperidin-3-yl]carbamate
A mixture of tert-butyl (3S)-piperidin-3-ylcarbamate (0.200 g, 0.00100 mol), bromobenzene
(211 pL, 0.00200 mol) and sodium fert-butoxide (192 mg, 0.00200 mol) in dimethy] sulfoxide (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: (3S)-1-Phenylpiperidin-3-amine dihydrochloride

20 tert-Butyl [(3S)-1-phenylpiperidin-3-yl]jcarbamate (48 mg, 0.00017 mol) was dissolved in 2
mL of 4.0 M HCI 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-[(3S)-1-phenylpiperidin-3-yl]cyclohexanecarboxamide
4-Methylmorpholine (23 pL 0.00021 mol) was added to a mixture of (3.5)-1-phenylpiperidin-
3-amine dihydrochloride (0.042 mmol, 0.000042 mol), 4-hydroxycyclohexanecarboxylic acid (6.7



Thi s conmpound was prepared using procedures anal ogous to those for exanple
56. LCVS: (M+H) + = 427.0/429.0. Exanple 81

N-{(3S) - Iwp(8esiiizbzms 0- 2- met hyl phenyl ) sul f onyl ] pi peri di n- cylgs2®@sfokszor obenzam
i de This conpound was prepared usi ng procedures analogous to those for
exanple 56. LCMS: (M+H) + = 4 11.0/413.0. Exanp

N- { ( 3S)mg 0[008046hinel) end bmpmrcpﬂer@qy}rsvmlmohsﬂrl]ipppéﬁpmwe hgxafluarophasPi®iey benza
mde T I u 28| aBeuactidd hiRQsEwhor
o) 0. %&gfbgggm.r@f Hragaﬁlgrgymmaame (s ng@ss 8|

N- { ( 3Sptitred 4t zoo@meamra@rermmyghp hElpyE3csian m@ﬁw g B@rtrddrvﬁh methpnol €.§ pl) #1401 one
thyl)b npeKN RogEM S SLanEt o0
A R A D Rl it
84N> { ( 383.21 - [(3 Chl or o- 2- net hyl phenyl ) sul f onyl ] pi peri di n-3-yl } pyri di ne-2-ca
rboxam de This conpound was prepared using procedures anal ogous to those
for exanple 56. LCMS: (M+H)+ = 394.0/396. 0. Exanple 85

N- { ( 3S)Exhmp{e¥8Ch| or o- 2- et hyl phenyl ) sul f onyl ] pi peri di n-3-yl } pyri di ne-3-carb
oxam de Thi s conpound was prepar edHusi ng procedures anal ogous to those for

exanpl e 56. LCVS: (MrH) + = 39@39%&%@@ 86
6]

N

s

4-Methoxy-N-[(3S)-1-phenylpiperidin-3-yl]cyclohexanecarboxamide

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

Example 100

N\
Rl
O

N

. <

2-Hydroxy-N—[(3S)-1-phenylpiperidin-3-yl]bicyclo[3.2.1]octane~6-carboxamide
This compound was prepared using procedures analogous to those for example 97. LCMS:

(M+H)* =329.3.



N-{(3S)-1-[(3-Chl oro-2-net hyl phenyl ) sul fonyl ] pi peridin-3-yl}pyridine-4-carb
oxam de This conpound was prepared using procedures anal ogous to those for
exanpl e 580 2bpBosogMrH) + = 394. 0/ 396. 0. Exanpl e PCT/US2005/028201
87N-{(3S)-1-[(3-Chl oro-2-net hyl phenyl ) sul fonyl ] pi peridin-3-yl }-4-nmet hoxyben
zam de This conpound was prepared using procedures anal ogous to those for
exanpl &xa@ple[10V/5: (M-H) + = 423. 1/ 425.1. Exanpl e 88

N-{(3S)-I-[(3-Chl oro-2-net hyl phenyl ) sul f.eray ] pi peri di n-3-yl } - 3- phenoxybenza
m de Thi s conpound was prepared ysi edur es anal ogous to those for
exanple 56. LCVs: (MtH) + = 485.(1/ : v
N-{(3S)-I-[(3-Chl oro-2-net hyl phlen )suﬂfonyl ] pi peridin-3-yl }-1-napht ham de
Thi s conpound was prepared using‘ rocedures anal ogous to those for exanple

56. LCVs: (MHH) + = 443. 1/ 445. 0. anpl e

90N-{ (3S) - | -[(3-Ch| or o- 2- met hyl | yl ) sul fonyl ] pi peri di n- 3-yl }-2- net hoxyben
zam de This corrpound was prepared’usi ng procedures anal ogous to those for
exanpl <‘-N-F(§S)- lﬁlb\éﬂd)nfzs- 1]4&’a3mildt£&51 Srbnand e 91

e DL E Sl LB B8 WL P A ot obe
exagpl evRen* L 343 (MHH) + = 429 0/ 431. 0.

H
O N \[&
O OH
<Nj
3-Hydroxy-N-[(3S)-1-phenylpiperidin-3-yl] adamantane-1-carboxamide

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

(M+H)" = 355.3.

Example 102

Example 103

15  N-[(3S)-1-Phenylpiperidin-3-yl]cyclohexanecarboxamide

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

(M+H)" = 287.3.

Example 104

iy

0
N

. 0



Exanpl e 92

N-{(3S)-1-[(3-Chl oro-2-nethyl phenyl)sul fonyl] pi peridin-3-yl}-2-fluoro-4-
(trifl uorwoabésy2ddsenzam de This conpound was prepared ueCmgsprosoestar es
anal ogous to those for exanple 56. LCVS: (MrH)+ = 479.0/481. 0. Exanple
93N-{(3S)-1-[(3-Chl oro-2-net hyl phenyl ) sul fonyl ] pi peridin-3-yl}-4-fl uoro- 3-
(trifl ueMetigi-Ny(IDdrBenyldipeiiflins3- ﬂmohnxdnmsbqaambbr ed using procedures

arel 090US L ouk36 10 EAGHRL S By kAR M T H1S: RUABI S, oExrple, o

(trifl udrabethgly.benzani de This corrpound was prepared using procedures

anal ogous to those for exanple 56. LCVS: (MtH)+ = 479.0/481. 0. Exanple 95
N-{(3S)-I-[(3-Chl oro-2-net hyl phenyl ) sul fonyl ] pi peri di n-3-yl }-3,5-difl uorobe
nzarsi deExhlnipde GNpound was prepared usi ng procedures anal ogous to those for
exanpl e 56. LCMS: (NH—|)+ 429. 0/ 4341. 0. Exarrpl e 96

N-{(3S)-1-[(3-Cnhloro-2-methylp l\\)\l i peridin-3-yl}-2,6-difl uorobe
nzam de Thi s conpound was prepared us ng pr cedures anal ogous to those for
exanpl e 56. LCVS: (MHH) + = 429. 3 170.

4-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.
10
Example 106

H
YR
)
iNJ
4-Ethyl-N-[(3S)-1-phenylpiperidin-3-yl]cyclohexanecarboxamide

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

15 (M+H)"=3153.

Example 107

H
TR
O ) OMe
iN)
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



Exanpl e 97 4-Hydroxy-N- [(3S)-1-phenyl pi peridin-3-yl]

cycl ohexanecar boxam de Step 1: tert-Butyl

[ (3S) -] - pwerzyéguizpmsi di n- 3-yl ] carbamate A m xture of r - lpatryls2¢o3828201

- pi peridin-3-yl carbamate (0.200 g, 0.00100 nol), bronobenzene (211 ni,

0. 00200 nmol ) and sodi um - but oxi de (192 ng, 0.00200 nol) in dinethyl

sul foxide (4.0 mL, 0.056 nol) wasﬁ rradiated with m crowaves to heat the
solution to 200 OC for 5 min( The FgégiﬁghAﬂM&Lwe was diluted with water
(10 nmL) and the solution was \extracbed with nethylene chloride (5 x 5 nL).
The conbi ned organi c phases wete dried over Na2SO, filtered and
concentrated to give the desi product which was used directly in the
next step w thout further pu ation. LCMs: (MrtH) + = 177.2. Step 2:

i di i i hydrochloride teTt-Butyl [(3

S) -1 -pmwh%mgsdj ﬂpﬁemyhdlp&ﬂmmtmmﬁamrb@xaaﬁaﬂ nol ) was dissol ved in
2 mL of di oxane $nd t he resul%gﬁg SOH 3n has EVrﬁ, room
terrperatureT’él\S/é?rlf’ti"tjj‘l“lf1 wasREsPYE] Uing precqdues ap % TAHETPT 41 the
desi regvipirpdunt 3as a residue that was used in the next step wi thout further
purification. Step 3: 4-Hydroxy-N[(3S)-I-phenyl pi pei

di n2 3-yl ] cycl ohexanecar boxamni de 4- Met hyl nor phol i ne (23 niL 0.00021 nol) was
added Egmﬂ @hﬁgure of (35)-1-phenyl pi peridin- 3-am ne di hydrochl ori de

(0.0 ? 0.000042 nol ), 4-hydroxycycl ghexanecarboxylic acid (6. 7ng,
0.000046 nDI) and benzotriazol -1 -yl oxytri sfdi met hyl am no) phosphoni um

hexaf | uor ophosphate (0.020 g, O. 00¢F6 n N, N-di net hyl formam de (0.5
niL, 0.006 nol). The reaction gi%igre Wwas stirred at roomtenperature
overnight. The reaction m xtur dol uted with nmethanol (0.8 niL) and
adjusted with TFAto pH = 2.0. Twe crude product was purified by prep-LCVS.

LCVS: (MHH) + =
N-[(3S)-1-Phenylpiperidin-3-yl]bicyclo[2.2.1]heptane-Z-carboxamide
This compound was prepared using procedures analogous to those for example 97. LCMS:

10 (M+H)*=299.3.

Example 110

N-[(3S)-1-Phenylpiperidin-3-yl] cycloheptanecarboxamide

15 This compound was prepared using procedures analogous to those for example 97. LCMS:
(M+H)" = 301.3.
Example 111
()Y



303. 2. Exanple 98

4- Met hoxy- N-[ (3S) - | - phenyl pi peri di n-3-yl ] cycl ohexanecar boxam de Thi s

conpourmivma&mmmammsed usi ng procedures anal ogous to thoeetfuseoosnaszpl e 97.

LCVs: (MHH)+ = 317.3. Exanple 99

4- (Fwdroxynethyl) N-[(3S)-1I-phenyl pi peridin-3 %chlohexanecarboxanlde

Thi s CM@@HHPMIW%‘MHI édlldsl,h&t?jrmémwb's‘hﬁiﬁ%ﬂ goexamide hose for exanpl e

97. LCMs: r example 97. LCMS:

2- Hydr oxy- N— §Fppngkéﬁ3n6§égrldl &Qghuﬁz?%§%?%ﬁ%m8wf?octage 6- car boxam de

Thi s cdMi®Td336es prepared using procedures anal ogous to those for exanple

97. LCMVS: (MrH) + = 329. 3. Exanpl e 101

N—[(SS)-I-PhenyIpiperidin-3-y|]adanantane-|-carboxanide Thi s conpound was

pr epar dkamplenld2pr ocedur es anal ogous to those for exanple 97. LCMB: (M+H) + =

339. 3. Exanple 102

3- Hydr oxy- N-[(3S) -1 - phenyl pi peri di n- 34yl]

conpound was prepared using pro . :

LCVS: (MHH) + = 355. 3. Exanpl e 103 o
N

O

2-Methyl-N-[(3S)-1-phenylpiperidin-3-yl]benzamide
This compound was prepared using procedures analogous to those for example 97. LCMS:

(M+H)" =295.2.

amant ane-| - car boxam de Thi s
gous to those for exanple 97.

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)*=329.2/331.2.

Example 114

N-[(3S)-1-Phenylpiperidin-3-yl|biphenyl-4-carboxamide
20 This compound was prepared using procedures analogous to those for example 97. LCMS:

(M+H)" =357.2.



N-[ (3S) -1 -Phenyl pi peri di n-3-yl]cycl ohexanecar boxam de Thi s conpound was
prepared using procedures anal ogous to those for exanple 97. LCMS: (MtH) + =
287. 3. BXxRORLE/020598 PCT/US2005/028201

1041 - Met hyl - N-[ (3S) - | - phenyl pi peri di n- 3-yl ] cycl ohexanecar boxam de Thi s
corrpound was Br epared using procedures anal ogous to those for exanple 97.
LCVE: 5301.3. Exanple 105

4- Met hyI N- [(38) -1 - phenyl pi peri di n- 3-yl ¥eycl ohexanecar boxani de This
conpound was prepared using pr ocedLﬁogous to those for exanple 97.
LCMS: (M#H) + 301.3. Exanpl e 1® OMe

4-Ethyl -N-[ (3S) - | - phenyl pi peri 3-y ] cycl ohexanecar boxam de Thi s conpound

was prepared using procedures afal ogous to those for exanple 97. LCME:
(MtH) + = 315. 3. Exanple 107

3- Met hoxy- N-[ (3S) - | - phenyl pi pg n- 3-yl ] cycl ohexanecar boxam de Thi s
conpound was prepared using proeédures anal ogous to those for exanple 97.

LCME: v-N3H3S) - et fidin-3-yl]b id
1084- Met hoxnyI- [% % ll) ﬁgﬁ{‘;l llnpe}r,ll elnﬁan:l%l §I] cycl ohexanecar boxam de Thi s

conpound wasThb?@ﬂH’P éimava&ﬁd@@awr@ﬁd%%ﬂwgm tg thopthios example &k ahpMe: 97.
LCVB:  ((Mul)+=31847. 3.

Example 116

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

(M+H)" =373.2,

Example 118



Exanpl e 109

N-[ (3S)-1-Phenyl pi peridin-3-yl]bicycl o[ 2. 2. 1] hept ane- 2- car boxam de Thi s
conmpound weo@repased usi ng procedures anal ogous to thogeTfuseoosnaspl e 97.
LCVS: (MHH) + = 299. 3. Exanple 110 N-[(3S)-I-Phenyl pi peridi n-3-yl]

cycl ohept anecar boxam de Thi s conmpound was prepared using procedures

anal ogous to those for exanple 97. CMS: + = 301. 3. Exanple

111N-[ (3S) - | - Phenyl pi peri di n- FyN* r ahydr onapht hal ene- 2- car boxam
i de This conpound was prepared_usi ngopr geegur es anal ogous to those for

exanpl e 97. LCMS: (M+H) + = 335.%.
2-Met hyl -N-[(3S) -1 - phenyl pi peri

-3-yl] benzam de Thi s conpound was
prepared using procedures anal s to those for exanple 97. LCMS: (MtH) + =
295. 2. Exanple 113 5-Chloro-2-nmethyl-N- [(3S)-1-phenyl pi peridin-3-yl]
benzamde.Méth -ﬁnma@uw(;hm 3O RS HiptridiO3pIAcatuaes anal ogous to those
for exaﬂ%le 9?. LCMS: &%k§+ﬂg gzsggw&§3l.i? Exanple 114 1 LCMS:

N-[ (3S) - | - PAGycpPpEd; wrsrepated usige prrserpres Analagys K hpifeior example 97. :

(M+H)" =348.2.

Example 119

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)"=3202.

Example 120

I
N-[(3S)-1-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



Thi s conmpound was prepared using procedures anal ogous to those for exanple
97. LCMs: (M+H)+ = 357. 2. Exanpl e 115

3- Met hoxywdR2pgea3ds98 - phenyl pi peri di n- 3-yl ] benzam de Thi s pcomgseeos@2sxas

gr epared using procedures anal ogous to those for exanple 97. LCMS: (M+H) + =
11. 2. Exanple 116 _4-Met hoxy- N -1 - phenyl pi per.i di n-3-yl ] benzam de Thi s
corrpour}d%l'ﬁr[Qﬁé'll‘éﬂ‘eﬁ%lPW@“ﬁ‘l"é{Eégﬁlé'édog‘ﬁg'l%rd’(%’g""l‘% t hose for exanple 97.
LCMS:  ( MrH) Hhis cbinbovnd wxcagiBagedlubihg procedures analogous to those for example 97. LCMS:

4- Phenoy- N~[ é}B@-I - phenyl pi peri di n-3-yl ] benzam de Thi s conpound was

pr eparé in ‘ocedur es anal ogous to those for exanple 97. LCVS: (MtH) +
373.2. Exanple

1182-(2-Methyl -1 Hindol -3-yl)-N-[(3S)-1-phenyl pi peridin-3-yl]acetan de This
corréourﬁi“aWd’ée Wepar ed using procedures anal ogous to those for exanple 97.
LCVS: (MHH) + = 348. 2. Exanple 119

N-[(3S)-1I-Phenyl pi peridin-3-yl]-IHindol ear boxam de Thi s conpound was
prepared using procedures anal ogous 0 tihoSE for exanple 97. LCMS: (M+HH) +
320. 2. Exanple 120 O‘\\N _N

2-Methyl-N-[(3S)-1-phenylpiperidin-3-yl]quinoline-3-carboxamide
This compound was prepared using procedures analogous to those for example 97. LCMS:
(M+H)" = 346.2.
10
Example 123

N-{(3S)-1-[(3-Chloro-2-methylphenyl)sulfonyl] piperidin-3-yl} piperidine-1-carboxamide
Step 1: tert-Butyl {(3S)-1-[(3-chloro-2-methylphenyl)sulfonylpiperidin-3-yl}carbamate
15 A solution of tert-butyl (3S)-piperidin-3-ylcarbamate (499 mg, 0.00249 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-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  0.IN HCI and brine were added. The layers were separated and the organic layer was washed with
saturated sodium bicarbonate, brine, dried (Na;SOy), filtered, and concenirated 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: (35)-1-[(3-Chioro-2-methylphenyl)sulfonyl]piperidin-3-amine



N-[(3S)-I-Phenyl pi peridin-3-yl]-1Hindol e- 2- carboxam de This conpound was
prepared using procedures anal ogous to those for exanple 97. LCMS: (MtH) + =
320. 2. BEx3ORLE/020598 PCT/US2005/028201

1211 - Met hyl - N-[ (3S) - | - phenyl pi peri di n-3-yl] -1 Hindol e-2- car boxani de This

conpound was prepared usin d
LC'\W/]% |\/|+'F])1ﬂuogoa3§@ apid (EQIgﬁgpg)r g;gl)%a(sa zdd%g ?'cl) e? gocflﬂﬁ)nto? terthbutﬁ {(3%5 I%XZ» c!rg- 97.

2- Met hysl mdtifip h%§~)1 shIf &?ﬂﬁﬁ.’)&ﬁﬁlﬂ@fyﬂ}@%arﬁaté"d 081ign 000263 BroDadifeotaddi Remdihylene
conpound was ared "usin ocedur es anal ogous to those for exanple 97.
LCVE: (CMQ]:Lyei.(BA) 60947 B@Qmﬁ‘&r ptirging for 2 h, the volatiles were removed in-vacuo argR the

N { (3S)s & duk (vg‘asqiésQIR/QG 2 m%%hméh@ ReMbe Sad TvauRYd MainpeN ®ia0H3dibd PNRSO))dime- | - ca

boxam

{ (38) - |cmg<>(e@raéw| mr\@cup F?e%fﬁyg SREMA P& the rdsrigad) PGSt PR viteyolid o Ths i WMR

sol uti anfﬁfne&{hel?ééia‘ﬁlm b3he @ésﬁ&fﬁrg&ﬁf 3-ylcarbamate (499 ng, 0.00249 nol; CNH
Technol ogies) and triethylamne (0.52 nL, 0.0037 nol) dissolved in

nmet hyl ene chloride (5.0 nL, 0.078 nol) was cooled to O C and to this was
added %ﬁ%y Qrmfrgph%lz iyzﬁb)bﬁp(é@nﬁ)wan@n% phag}bgnfoﬁ;e]p(p@m@a Tyl die% ol )

(6:56) tirrin ction mxture was zllo dto

gradual |y vva@ﬁrlt[é?’ F:fﬂOWI'@ n@thytnh?rml)ﬁgfwﬂﬂPll?zllﬁm-wn? 404 men SR G IORCHRY wi t h
Watlgr (s 099 1n%elt1‘§rﬁe%g CH“)Itl(n: (EtO@NEnLan6 Qno’l)l\inh'lg th%%sQﬂﬂd@l&nWl@nﬁé desh miThe

ayers wer e separ e organi c ayer h saturate
sodi umodloé&ﬁbbrﬂadé mtmphwl cldﬁrp@anftmé%@g; 0. OPHOtIé?l)adAft%rr?&“B‘aﬁEErf?r ‘g}t‘

I n-vacyg, é{l&hl"ﬁfxm%QJaslw%gi Rith b. IT@J ﬁ@ﬁ@ x€0m By AUk cotibindhd, & eSRhs whshebiheithl HNVR
confirnme desired product was
DCM. The combined organic phases were dried (MgSO,), filtered, and the volatiles were removed
in-vacuo to afford 691 mg of the desired product as a yellow solid. The '"H NMR confirmed the
15  isolation of the desired product. LCMS: M+H = 454.1/456.1. The product was used in the next step

without further purification.

Step 4: N-{(38)-1-[(3-Chloro-2-methylphenyl)sulfonyl[piperidin-3-yl}piperidine-1 -carboxamide
Piperidine (11 pL, 0.00011 mol) was added to a solution of 4-nitropheny! {(3S)-1-[(3-chloro-
20  2-methylphenyl)sulfonyl]piperidin-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.

OH
H
O‘\\NTO/
O
N
0=5=0
i Cl

N-{(38)-1-[(3-Chloro-2-methylphenylsulfonyl] piperidin-3-y1}-4-hydroxypiperidine-1-

25  Example 124

carboxamide

This compound was prepared using procedures analogous to those for example 123. LCMS:

30 (M+H)"=416.2/418.1.



isolated. Step 2:

(3S)-1-[(3-Chl oro-2-net hyl phenyl ) sul fonyl ] pi peri di n-3-am neTri fl uoroacetic
acid (1. Owolzpodn20sb8 nol) was added to a solution of terPehmuisydos/028201
{(3S)-1-[(3-chloro- 2-nethyl phenyl)sul fonyl]piperidin-3-yl}carbamate (1.03
g, 0.00265 nol) disssolved in nethylene chloride (3.0 nL, 0.047 nol). After
stirrifgample125h, the volatiles were renoved in-vacuo and the residue was
di ssolved in nethyl ene chloride and wash jth 1 N NaOH, dried (Na2SC ),
and concentrated in-vacuo to afford §8 Eg]\;‘?ﬂ‘ the desired product as a
white solid. The 1H NMR confir \iHSO ion of the desired product.

Step 3: 4-Nitrophenyl

{(39)-1-[(3-chloro-2-net hyl phenyl Nsul fonyl ] pi peridin-3-yl}carbamte (3
)-1-[(3-Chl oro-2- net hyl phenyl ) sOESsfyl | pi peri di n-3-am ne (404 ng, 0.00140
nmol ) was dissolved in nmethylene chloride (1.0El nL, 0.16 nol) and to this
was added triethylamne (0.39 @ 0028 nol) and p-nitrophenyl

chl oroformate (342 ng, 0.00170 fter stirring at rt for 4 h, the
reaction m xture was washed with 0.1 %2 X 2 mé@ﬂ?@‘éhe conbi ned ag.

| ayer Waf3HlabHaEhroR- IEJEEMIPWI)&‘HF%‘M@H“&P@ ALy phine-4rearRoxgMieyy (myson,
filtered, angitddgp¥@laatds plspard®ifing SEBEMSs bikofa6dIO thade &rfeRdmbl6923. MCMS: t he
desi red product as a yel 'ow sol i The 1H NWR confirned the isolation of
theSdeéwﬁBal DFQeld#d41. LOVS: MFH = 454, 1/456. 1. The product was used in the
next step without further purification. Step 4:
N-{(3S)-I-[(3-Chloro-2-nethyl phenyl)sul fonyl] pi peridin-3-yl}piperidine-I-ca
r boxam¥demplegdpi di ne ( 11 ni, 0.0001 1 nol) was added to a sol ution of
4-nitrophenyl {(3S)-I-[(3-chloro- S
2- met hyl phenyl ) sul f onyl ] pi peri di n-S-W}cé@m&t e (25 ng, 0.000055 nol)

di ssol ved in tetrahydrofuran (O. : nol). After 18 h, the volatiles
were renmoved in the residue was di ssolved in MeCN H20 and purlfled by

prep.-HPLC to afford 19 ng of theNdesired product as a
0= S 0]

Cl
N-{(3S)-1-[(3-Chloro-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

15  N-{(3S)-1-[(3-Chloro-2-fluorophenyl)sulfonyl] piperidin-3-yl}piperidine-1-carboxamide
This compound was prepared using procedures analogous to those for example 123. LCMS:

(M+H)" = 404.1/406.1.

Example 128



white powder. 1H NVMR confirmed the isolation of the desired product. LCMVS:
MtH = 400. 2/ 402. 2. Exanpl e 124

N-{ ( 3S) - Iwp(@BesinbBO- 2- net hyl phenyl ) sul f onyl ] pi peri di n- ®cyiys2ebshystopxypi per
i di ne-1 carboxam de This conmpound was prepared using procedures anal ogous to
t hose for exanple 123. LCMS: (M+H) + = 416 2/4 8. 1. Exanpl e 125
N-{(3S)-I-[(3-Chl oro-2-nethyl phenyl suI i peridin-3-yl }norpholine-4-ca
rboxam de This conpound was prepare procedures anal ogous to those
for exanple 123. LCVS: (M+H) + 0?. 1y 4 1. Exanple 126

N-{(3S)-I-[(3-Chl oro-2-net hyl phenyl )s@l fonyI ] pi peri di n-3-yl }t hi onor phol i ne-
4- car boxam de Thi s conpound was urepar ed using procedures anal ogous to
those for exanple 123. LCVG: (W#

418.1/420.1. Exanple 127
N-{(3S)-1-[(3-Chl oro-2- quoropfsquonyI]pl peri di n-3-yl } pi peridine-1-ca

rboxam de This conmpound was pr¢ ed using procedures anal ogous to those
for exanple 123. LCVMS: (MHH) + = C[L/406 1 Exanpl e

128N 2f|u I | }-4- hydr oxypi
peri dl{ Gﬁi@’@ hé%&'ﬁ}a hen ofu}n eﬂd 92‘5 Aﬂ&?‘?ﬁb%ﬁg@éﬁiﬁ es a%al ogggs
t 0 t hosgrbofdmidéanpl e 123 LCIVB ( M+H) + 420 1/422.1. Exanple 129

N-{(39)-1-] (T%ns compoun-dzwafs lplrje?)grg usu@l f)l%(?&:'ﬂlnreg Ql¥ah(]g8h90t% hell Br xdhhdPIPhaiNge- 4- ca

r boxam de
5 (M+H)" =420.1/422.1.

Example 129

N-{(3S)-1-[(3-Chloro-2-fluorophenyl)sulfonyl] piperidin-3-yl}morpholine-4-carboxamide

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-Chloro-2-fluorophenyl)sulfonyl] piperidin-3-yl}thiomorpholine-4-carboxamide

This compound was prepared using procedures analogous to those for example 123. LCMS:

(M+H)" = 422.1/424.1.

Example 131



Thi s conmpound was prepared using procedures anal ogous to those for exanple
123. LCVs: (M+H) + = 406. 1/408. 1. Exanple 130

N-{(3S) - Iwp(8esiizbds0- 2- f | uor ophenyl ) sul f onyl ] pi peri di n- cyhgsedusopzophol i ne-
4- car boxam de Thi s conpound was prepared using procedures anal ogous to
those for exanple 123. LCMS: (MrH) + = 422.1/424.1. Exanple
13IN-{(3S)-1-[(2,6-Di chIorophenyl)sulfgnyII:;Eeridin-3-y|}piperidine-I-carb
oxam de Thi s conmpound was prepareE;:th dures anal ogous to those for
exanple 123. LCMVMs: (MH) + = 420. 1/ 422. 1.l Exanpl e 132

N-{(3S)-1-[(2, 6-D chl orophenyl)su ylfpiperidin-3-y|}-4-hydroxypiperidine
-| -carboxam de Thi s conpound mas @epared using procedures anal ogous to

t hose for exanple 123. LCMVS: ﬁ?i # 6.1/438.1. Exanple 133
N-{(3S)-1-[(2,6-D chlorophenyl)s \ ?piperidin-3-y|}nprpholine-4-carboxa
m de Thi s conpound was prepared us§ procedures anal ogous to those for
exanpl e 123. LCVMB: (MH)+ = 422.1/424.1. Exanpl e

134N- { (8 EPS)-1{ (@3- BicHpordvhenydswléanyll piperidiordyylinipgridinei]-pardoxamide,j onor phol i ne- 4-

car boxam de i < t hose
for examl 6. TR BRI R RERRhis LAoORRANE 95 ANAHRUSYSL LD

(M+H)" = 420.1/422.1.

5
Example 132

N-{(3S)-1-[(2,6-Dichlorophenyl)sulfonyl] piperidin-3-yl}-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
g [0
~N.__N
SN e
N

|
0=8=0

Cl\©/c:|

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



N-{(3S)-1-[(3-Chl oro-2-fluorophenyl)sul fonyl] pi peridi n-3-yl }thi onorpholine-
4- car boxam de 1- oxide 7H Chl oroperbenzoic acid (61 ng, 0.00027 nol) was
added t o woobaao®s of N-{(3S)-1-[(3- PCT/US2005/028201

chl oro- 2-fl uorophenyl ) sul f onyl ] pi peri di n- 3-yl }t hi onor phol i ne- 4- car boxam de
(75 ng, 0.00018 nol) dissolved in nethylene chloride (5.0 nL, 0.078 nol)
and the solution was stirred at rt for SThe reacti on was quenched by
the addition of saturated sodi um ujﬁ}rt d the reaction m xture was
allowed to stir for an additi onal@ he sol uti on was washed thoroughly
with 1 N NaOH and the resulting organi cA ayer was washed with brine, dried
(Na2SC ), filtered, and the vola i_lg@ were renoved in-vacuo to yield 62 ng
of the desired product as a whité& $o iCq, whi ch was purified by prep- HPLC

LCMS (MkH) += 438. 1/ 440. 1. Exafiphé
@, | ) sul fonyl ] pi peridi n-3-yl}thionorpholi

136N-{(3S)-1-[(3-Chl oro-2-fl uorop
ne- 4- carboxam de 1, 1- di oxi de Thi s¥conpound was prepared using procedures

anal 09%&3@01 [(ﬂﬂfﬂicH’l@ﬂ’oplﬁm@zrmllﬁ)ni%ped;[ﬂi&yl}(tﬁhiﬂ)mphnli%@ca}/bﬁﬁﬂniﬂe Exanpl e 137

N-{(3S)-I- ChL 2- h | f ol i ne-
VLG T e ey L PRSP S b

anal ogems-Hy'o- 43303ei0foor exanpl e 135. LCVS: (MrH) + = 450. 1/ 452. 1. Exarrpl e 138
N-{ 38) -1 -[ (3-Chl oro- 2- net hyl phenyl ) sul f onyl ] pi peri di n-3-yl }t hi onor phol i ne-
4- car boxam de 1-

Example 135

N
0=8=0
F
Cl
N-{(3S)-1-[(3-Chloro-2-fluorophenyl)sulfonyl] piperidin-3-yl}thiomorpholine-4-carboxamide 1-
oxide
10 m-Chloroperbenzoic acid (61 mg, 0.00027 mol) was added to a solution of N-{(3S)-1-[(3-

chloro-2-fluorophenyl)sulfonyl]piperidin-3-y1}thiomorpholine-4-carboxamide (75 meg, 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 (Na,SOy), 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

20



oxi de Thi s conpound was prepared using procedures anal ogous to those for
exanpl e 135. LCMVB: (M+H)+ = 434.1/436.0. Exanple

139N- { ( 3Syel2006(29B8Di chl or ophenyl ) sul f onyl ] pi peri di n- 3- pcrtuse@soeghol i ne- 4-
car boxam de 1-oxide This conpound was prepared using procedures anal ogous
to those for exanple 135. Lcmmsgéf 454. 0/ 456. 1. npl e 140

N { ( 3S)N-KGx-1[(@- Cthl«vm%ﬂwh@wyl} PPQ?WHGF@P}J%‘WI}HFW@WP‘}Q“ AFBPXAS b= 4- car
boxam Qg,Jgel- di oxide This conpound was prepared u5|ng procedures anal ogous
to those for exanple 135. LCMs: (MrH) + = 470.0/472.0 | e

4- Hydr oxy- N-Th{s3Ryippunghyess Preprise iag Aosedprer apekeaqht taribose f%&r%@é&ﬁ%&%ﬂép 1:

tert- B‘{% = 45411456 1.

(39)-3 oxo- | --adamant yl ) car bonyl ] ani no} pi peri di ne-1| - car boxyl ate Oxal yl
chl éride (233 nL 0. 00275 nol) was added to 4-oxoadanant ane-|-carboxylic
acid (9, % 0.0004998 nol) in methylene chloride (10 nmL.) at rt foll owed
by 2 drops o . After stirring the mxture at rt for 2 h, the volatiles
wer e evaporated under reduced pressure.é}hev esi due was azeotroplcally
evaporated twice with toluene and the résul¥T®g resi due was dissolved in
DCM (10 nmL). To the solution wa
(3S) - 3-am nopi peri di ne-1-carboxyl ate 00.1 ny, 0. 0004998 nol ) and

N, N- di i sopropyl et hyl am ne (0. 18 M, 0.0010 nol). After stirring at rt for 1
h, the reaction m xture was dilg#se® with DCM (100 nmL) and washed with
water, IN HC, and brine. The organi c phase was dried over Na2SO ,

filtered, and concentrated in-v to provide the desired
Cl
N-{(3S)-1-[(3-Chloro-2-methylphenyl)sulfonyl] 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

0
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15  N-{(3S)-1-[(3-Chloro-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)* = 434.1/436.0.

20  Example 139



product. LCMS: (M-f-Bu + H+ = 321.2. Step 2: tert-butyl
(3S)-3-{[(4-hydroxy-I|-adamantyl ) car bonyl ] am no} pi peri di ne-| -carboxylate 1.0
M of L-seWecvodutessgr) in tetrahydrofuran (0.50 nmL) was aduad2w08/02828D| uti on
of -butyl

(3S)-3-{[(4-oxo-I|-adamant yl ) car bonyl ] am no} pi geri di ne-1-carboxyl ate (75 ng,

0.00020 nol) in tetrahydrofuran (1.0 nL, 0.Q2 nol) at -78 "C. The m xture
was stirred at -78 C for 30 mn. and was thery quenched with ice-water. The
m xture was extracted with ethyl ate N 2 nL). The combi ned organic

phases were washed with brine (2|nm)} dpied over Na2SO, filtered, and
concentrat ed under reduced pressuri The resi due was purlfled by
Conmbi fl ash, eluting with ethyl agega@e/hexanes to provide the desired

product. LCMS: (M-?-Bu + H+ & .2c1Step 3:
4-FWdroxy-N—[(38)-piperidin-3-y| =ntane-|-carboxanide hydr ochl ori de
-Butyl (39)-3- {[(4-hydroxy 1- ada i | ) carbony 1] anino}piperidine-

1- carboxyl ate g _ga, 20 was treated with 4.0 M of g
chl ori AE{EH-L[@:5Ri amheltyl)sldquslplaﬁr@fl 31‘36}*‘38‘0???‘}?1‘"‘1‘%3%’%‘!‘} Sy r e

evapor ated afg & oﬁrﬁsv\leglf)?epmg uﬁtﬁ%gﬂcéﬂmgﬁndl HERALRE EsSithBplt 03Rf Lovg: t he
deS|redk$yoduct H) + 3 4. Step

4- Hydr & Tﬂ%@@@$5bhenylplperld|n 3-yl ] adamant ane- | - car boxani de A mi xt ur e
of 4-hydroxy-N-[(3<S)-piperidin-3-yl]adamant ane-| -carboxamn de hydrochl oride
(15.7 ng, 0.0000500 nol), bronobenzene (10.5 ni, 0.000100 nol) and sodi um

f ert - bdsemipirel409. 61 ng, 0.000100 nol) in dlnethyl sul f oxi de (0.50 ni,

0.0070 nol ) was irradiated with mcrowaves aD 200 OC for 5 min. The m xture
was diluted with nmethanol (1.3 nlL) an :ﬂm with TFA to pH = 2.0. The
resulting solution was purlfled b E NH to give the equatorial and
axi al hydroxyl products. LCVE:

O=S=O
Cl .~ Cl

N-{(38)-1-[(2,6-Dichlorophenyl)sulfonyl]piperidin-3-yl}thiomorpholine-4-carboxamide 1,1-
dioxide
10 This compound was prepared using procedures analogous to those for example 135. LCMS:

(M+H)* = 470.0/472.0.

Example 141

15  4-Hydroxy-N-[(3S)-1-phenylpiperidin-3-yl]adamantane-1-carboxamide
Step 1: tert-Butyl (3S)-3-{[(4-oxo-1-adamantyl)carbonylJamino}piperidine-1-carboxylate
Oxalyl chloride (233 L, 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 h, the volatiles were evaporated under reduced pressure. The residue
20  was azeotropically evaporated twice with toluene and the resulting residue was dissolved in DCM (10

mL). To the solution was added tert-butyl (3S)-3-aminopiperidine-1-carboxylate (100.1 mg,



Exanmpl e 142

N-[(3S)-I-Phenyl pi peridin-3-yl]-1-pyridin-4-ylcycl obutanecarboxam de This
conpound weogwepased using procedures anal ogous t o t hopeTamss@sioks2dl f or the
synt hesi sof exanple 97, steps 1-3. LCM5: (MtH)+ = 336.0. Exanple 143

N-[ (3S) -1 -Phenyl pi peri d| n-3-yl]-1-pyridin-3-ylc cI obut anecar boxani de, Thi s
compou AN prodlrad UM dsibapeons lede onisrec@- 1§r*i%Hc9y 44 mod)- 1A stigms @f it Por t he

synt hegj, i e il a wi
ﬁl Sr’\é)c? E’%@f@" S il Rl SRE ﬁcﬁ (36631&@) ﬁd\/b'vlabhtd iB36ut®,; 1NOHUTPAR bkhé.

| - Phe henyl pi peri d cl opr opanecar boxani de Thi s

conpou |T te mmp Phpa N@@I e Cn’gr HMS@@ cﬂl‘ieﬁé %&P%B‘Eﬁéedt B-erRde Pryde thatsiedor t he

synt hes| 5,8 ]? a1-3. LCMS: (MHH) + = 321.1. Exanple 145
I\/EthI% }[13 huor - 4- ‘F( [(38)-I-pheny|p|per|d|n 3-
yl ]ém no} car bonyl ) cycl opropyl ] phenyl } pi per azi ne-1| - car boxyl ate Step 1.

| - (4- Bispho- gid Adtﬂ? @Wl}%{ ¥&)- P—QEZ&?}%B@@%WM }é%ﬁérz@m?fl-c@ﬂ &ixj}l&[eed m xture

of the ( “brono- 2 uorophenyl )acetonitril e 05854 1)
benzyl tri et Hy) Mnefdnbalasirids @i iaalydrodurgn (05000 Wﬁ% é}dde&ijFPda solution of zerz-butyl

| - br e ?a% BCQEAP/&B 1e££ﬁ19§£y()9&r%gylﬁgmln@p%aéﬁdlﬁ@i ):ar\ﬂ@g/la@fﬂq%j Hg, 00000 R Lhm

hydr oxi o aqueous 50l ution at 50 C Af(}
stirri erahgirofugnifl.0 nhe 00ER®@PD G 78T &t Theemipiise wis shftediahgy$ 1€ fgp@min. and was

1, 3pet I?l?eﬂe erﬂr{h)eé @s%['loge-%e 1 14,66ni0Mte) was?BGraSO8 WA diydl r0ethiel %3 OD%RgUERUS

solution ( resu ting mxture was heated at 100"C for_ 16 h. The
react i @nmmnad wrganisaghassst Fatist webhod tHthd PR {3 oheliedi ey A Su desd #er was

aci di .66k f 0 rglelafEQucteB ﬁ)régglﬂgu‘ﬁle RISRIGL Rlad Phi@Ebdosit CARBLINGS elﬁﬁ’ﬁé ®ah eghyby
filtratron and used
acetate/hexanes, to prov1de the desired product. LCMS: (M -#-Bu + H)" =323.2.

15 Step 3: 4-Hydroxy-N-[(3S)-piperidin-3-yl]adamantane-1-carboxamide hydrochloride
tert-Butyl  (3S)-3-{[(4-hydroxy-1-adamantyl)carbonylJamino}piperidine-1 -carboxylate (75
mg, 0.00020 mol) was treated with 4.0 M of hydrogen chloride in 1,4-dioxane (0.30 mL) at rt for 30
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)-1-phenylpiperidin-3-yl]adamantane-1-carboxamide
A mixture of 4-hydroxy-N-[(3S)-piperidin-3-ylJadamantane-1-carboxamide hydrochloride
(15.7 mg, 0.0000500 mol), bromobenzene (10.5 uL, 0.000100 mol) and sodium fert-butoxide (9.61
mg, 0.000100 mol) in dimethyl 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 putified by prep.-HPLC to give the equatorial and axial hydroxyl
products. LCMS: (M+H)" = 355.2.

Example 142

. Q)

N-[(3S)-1-Phenylpiperidin-3-yl]-1-pyridin-4-ylcyclobutanecarboxamide

This compound was prepared using procedures analogous to those described for the synthesis



subsequent reaction wi thout further purification. Step 2.

| -{4-[4-(tert-Butoxycarbonyl)pi perazin-|-yl]-2-fluorophenyl}cycl opropane
car boxyl iwoaoeah265981 xt ur e of PCT/US2005/028201

| - (4- bronmo- 2-f | uor ophenyl ) cycl opr opanecar boxylic acid (2.390 g, 0.009225
nol ), tert-butyl piperazine-1-carboxylate (2.126 g, 0.01107 nol), sodium

t ert - bof einple 97 2teb9 4-3g LCYIH EAH) o130 pal | adi um acetate (62 mg, 0.00028
nol ) and 2-(di--butyl phosphi no) bi phenyl (165 ng, 0.000554 nol) in anhydrous
1, 4-di oxane (30.0 nL, 0.384 nol) was refluxed (oil bath tenperature 110 0C)
over ni §hamplEAd3 reacti on m xture was poured into cold saturated NH4ACQ (60
m.), acidified to pH=6 with 1 N HJ, d extracted with ethyl acetate
(2x). The conbi ned organic | ayers shed with brine, dried over MySO ,
filtered and concentrated in-v u ue was purified by Combi Flash
eluting with 0-10% net hanol in yI ne ¢hLoride to give the product
(1.762 g, 52%in yield). LCVS: (N’H Bu+H) +N=309.1. Step 3. tert-Butyl
4-{3-fluoro-4-[1-({[(3S5)-I-phen i i di
cycl opropyl j phenyl j pi perazi ne- |
usi ng a procedure that was anal us to that described for the synthesis of

o . 4. Methyl
o O s Rl RSt S e Syt ﬁ"é“*?‘f"“ﬁ*‘n‘?‘ﬁﬁf cap bonyl)
cycl opr opy! jThiseombeysd peap nrepated usingpreseduysspnglogHs Eﬁ"\f\ﬁg%t %)T‘yé‘ﬂ’i?léd

usi ng re tL‘Q‘fMS Ma,m*gg s%.3. 0 t hat descrl bed for the synthesis of
exanpl gfg{a%g)ﬁgjgé %ogg?d (M+ H+ 481.1 Exanple 146 Benzyl

(3S)-3-{[(4-hydroxy-| -adanantyl ) car bonyl ] am no} pi peri di ne-| -carboxyl at e

Example 144
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1-Phenyl-N-[(3S)-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+H)" =321.1.

L

Methyl 4-{3-fluoro-4-[1-({[(3S)-1-phenylpiperidin-3-
yllamino}carbonyl)cyclopropyl]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 mol),
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 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



This compound was prepared using a procedure that was anal ogous to that
described for the synthesis of exanple 9, steps 1-3 using the appropriate
car bonyl wbl2006/desosLCVS: (M + H)+ = 413. 2. Exanpl e PCT/US2005/028201

1474- Hydroxy-N-{(3S)-|-[6-(trifluoromethyl)pyridin-2-yl]piperidin-3-yl}adam
ant ane- | car boxanmi de This conpound was prepared using a procedure that was
anal oq«mﬁartm It. hadhe deston mixtue ovasrqxéa%gﬂnwﬁgéﬂ%h%feﬂ@& apehitis agpeous (1aygE WEs 3

l\élfﬂ- '1%) %& 't {e@ ;It4t§d out and was collected by filtration and used in the
4 Hyd % ‘ﬁ_ (p§1§)~ﬁ %?trl orret hyl ) pyri di n- 2- yly] pi peri di n- 3-yl } adanmant

ane- Icsalbhqu@medmoﬁlw@omdmﬁ@unmfmgmpr epared using a procedure that was

anal ogous to that described for the synthesis of exanple 97, steps 1-3.

LCVB: (M + H+ = 424.2. Exanple 149

;1 mH)éceirS_ll_rﬁyz NE-F4- ngyerzg(nﬁxymmbmwmefdzrzzn -1, Ry porgrleri BiclareP P s FAHPRIIS RG] - car box
I's un

fhat descr i Ay of na ePhFRETaGoHERI AoROPEEA Ry Al ARSIEREL OB 1y =

401. 2. mEb)aﬁn‘l-tmtyl piperazine-1-carboxylate (2.126 g, 0. 01107 mol), sodium fert-butoxide (2. 1(9§/I

150N [ aghap I Y | | -
boxami é‘gﬂllﬁ (DCB%OISW \97\1;5% %;é adrde ﬁglﬁp\%@z @%g]él ur gﬁgﬁ%ﬂﬁﬁi@ousc?g
g gat deBmISISbetdl)ﬁmanhlyﬁneus%%ﬁi@@me@(w méx%%‘i léolgwas isflpysd (ail bath fepppgatuey ?

- 1R 355 S PR (TR R MU i RO cokdpurated L (60 i, ackdified o o h di et
hyI ni CetmfhalnNdéClTblm’Se)(tKaHtpd)MMtU efterk agstatep@ie dTResomtpingd oF gais dEyess ‘f’%&t‘”a'ﬁ\%

anal Ogo,%ﬁ B2 té}wd 4%%5 g/fgSExdﬁlte?gd %@ conYeAtES S vRlio XaRnESdR fwasShemed by3.
ComblFlash eluting with 0-10% methanol in methylene chloride to give the product (1.762 g, 52% in
yield). LCMS: (M-t-Bu+H)" =309.1.
15
Step 3. tert-Butyl 4-{3-fluoro-4-[1-({[(35)-1 -phenylpiperidin-3-ylJamino}carbony)
cyclopropylJphenyl}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-But2H)" = 467.1
20
Step 4. Methyl 4-{3-fluoro-4-[1-({[(35)-1 -phenylpz'peridin-3-yl]amin0}carbonyl)
cyclopropylJphenyl}piperazine-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
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Benzyl (38)-3-{[(4—hydroxy-l—adamantyl)carbonyl]amino}piperidine-l-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



and Met hyl

6- ((3S)-3-{[(4-hydroxy-I|-adamantyl)carbonyl ] am no}pi peridin-I-yl)nicotinate
Thi s conpwondosesopr epar ed using a procedure that was amrairagoees/otszot hat
described for the synthesis of exanple 97, steps 1-3. LCMS: (M+ H+ =
414.2. Exanple

1534- hydroxy-N-{(3S)-I|-[4- (trlfluqqo ) phenyl ] pi peri di n- 3-yl } adanant ane
-1 - carboxam de A m xture of
4- hydr oxy- N-[ (3S) - pi peri di n- 3@ At aneZPlHcar boxam de (20.9 ny,

IMN“u

0. 0000750 nol ), |-brono-4-(tr or onet hyl ) benzene (25.3 ng, 0.000112 nol)

, sodiumtert-butoxide (10.8 0. 000112 nol ), palladiumacetate (0.50 ng,
0. 0000022 nol) and 2-(di-tbutylp osphino) bi phenyl (1.3 ng, 0.0000045 nol)
was vacuuned and charged w t hxqj g To the m xture was added

1, 4-di oxane (0.75 ni, 0.0096 nol) &nd the resulting mxture was refl uxed

for 164iHydtbiyeN-{GSpili[6grifinopumixtieyllpytidimpeyliytipertlin-Stybladsmantannl-ni xt ure was

filtered and the filtrate was adjusted with TFA to pH = 2.0 and was

puri fi &¥PEPIAE, - HPLC to give the desired product.. LCMS: (M + H)y+ = 423
. 2. Exanpl e This4ompound was prepared using a procedure that was analogous to that described for the

4 dr ox S trifl nyl ] pi peri di n- 3-yl } adamant ane-
- car bo¥ ealé%grﬁi é‘p%(?hp%%? 3\/\/&%?2’&{ %@lﬂ%g a procedure that was

anal ogous to that described for the syntheS|s of exanple 153. LCVs: (M +

H) + = 439. 2. Exanple 155

N-{(3SFXW“PE %enzyloxy)phenyl]piperidin-3-y|}-4-hydroxyadanantane-|-carbox
am deThi s conpound was prepared ushng ocedure that was anal ogous to
t hat described for the synthes;) e 153. LCVMs: (M + H)+ = 461. 3.
Exanpl e 156 [f%j OH

N

Z "N

~

CF3

4-Hydroxy-N-{(3S)-1-[5-(trifluoromethyl) pyridin-2-yl] 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
) y@m
0]
N

~Z "N

L

Example 149

15 NO,
4-Hydr0xy—N—[(3S)-1—(5-nitropyridin-2-yl)piperidin-3-yl]adamantane—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)" = 401.2.

20  Example 150



N-[(3S)-1-(3-Fluoropyridin-4-yl)piperidin-3-yl]-4-hydroxyadamant ane-| - car bo
xam de Thi s conpound was prepared using a procedure that was anal ogous to

t hat desowODheeb/i2e398t he synt hesis of exanple 97, steps 1P8T/Us@idS022M + H) + =
374. 2. Exanple 157

4- Hydroxy-N-[ (3S)-1- (I, 3-thiazqgl - 2-yl) pi peri di n- 3- adamant ane- | - car boxam
de Thi s conpound was prepare ng a procedwe tﬁﬁﬁlwas anal ogous to that
descri bed for the sy siN nohe 9 SR =3\ LOMS: (M + H) + =
362. 2. Exanple 158 i ﬁ;;j

(3S)-3-{[(4-Hydroxy- dané%tyl)carbonyl] 'no}-N—phe@leiperidine-I-carbox
am de Thi s conpound S prepared using a ocedure that was anal ogous to
that described for tfie fynthesis of exa IeﬁQ, steps 1-3 using the

appropri ate carbonyl ori de reagent. L > (M+ H+ = 398. 2. Exanple
159N—[(38)-I-Benzoy|pkﬁerldln 3-yl]-4- yadamant ane- | - car boxam de Thi s
conpound was prepared |ng a proceduf ﬁ was anal ogous to that

descri Regsd)arst Ydaeaiyd %%/gﬂ?ﬁml-ﬂ-h?drﬁ?mﬁta}eusaamgoﬁahﬁdeappr opri ate
car bonyl chlorl e rea ent E

4- Hydr oxy- NIP(S:»;Q}IP<PLL“(12¥V%W%PHP%“%H%/? B’i‘?&%{%tb?ta%aa?l?ﬁc’ﬁs %H‘%t ERReLRE I car bo

xam de eSis CPRAPRD7V\RsHs Pr3epanes! (Mst HY =sspriocedure that was anal ogous to
t hat dg%%%I%ed fo? the synthesis of exanple 97, steps 1-3. LCMS: (M + H)+ =

43252. Exanple 161
H
O‘\\N\H/@v
N~ © OH

Example 151

6-((3S)-3-{[(4-Hydroxy—1-adamantyl)carbonyl]amino}piperidin—1-yl)-N,N—dimethylnicotinamide
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
OY@ OY@
0
N © N

OH

Example 152

Z N Z\
A | AN |
0o "0 ' o "0
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Methyl 6-((3S)-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



N-{(3S)-I-[5-(4-Chl orophenyl)pyridin-2-yl]piperidm3-yl}-4-hydroxyadamant an
e-| carboxam de This conpound was prepared using a procedure that was

anal ogouswoaoddnmabsodescri bed for the synthesis of exanpl ec¥is:asepRol- 3.
LCVMS: (M + H)+ = 466.2/ 468. 2. Exanpl e 162

4- Hydroxy-N-[ (3S) -1 - (4-pyri di n-2-yl phenyl ) pi peri din-3-yl ] adanant ane-1| - car bo
xam de Thi s conpound was |.pre efl using a prcH:ed hat was anal ogous to

t hat described for t Sy ofo@xa S 1-3. LCVs: (M+ H)+ =
432.2. Exanple 163
(1S, 5S) - 3- Hydr oxy- N-T"(39) - IO (I - napht hyl suN onyI% pi perPdi n- 3-yl ] - 8-azabi cycl

o[ 3. 2. 1] oct ane- 8- car
(3S)-3-{[(4-nitrophef eri di ne-1-carboxylate This
conpound was prepared.usi ng a procedure taat was anal ogous to that
described for the syntlhesis of exanple 123 _ step 3 starting from -butyl
(3S) - 3- ami nopi peri di n€FB- car boxyl at e. amdC F3(M + Na)+ = 388.1; (M+ H BoC)+

(:3 8)2624_35(f St e@%%?S)gle-(fllt ﬁﬁ&“}lgﬁh?&%hen l(ljnger1d1n-3-yé}é1dfu§fmtane-1 -carboxamide
yl ] car bony| paminwyei qfeﬂffddwey-lN Eﬁ%ﬁ)hwwlﬁmt%ylwwa"é@ﬁﬁcﬁﬁmﬂx%ge pFd5ar®¥ usi ng

ZX 2%? gﬂ@gsé n afg,plv\ﬁr% a(lttr l%l)ﬁ)%f%neq%ﬁ frfgb@@OOfl ©F mbl) ©sciyi REHufoxfe

(35 - 3¢[Y 4mgi tOr(IQOlhkmomyI) qaﬂaytmyl ]aceteéem 0e30- prpet P22 nod) by TWiE and

| al ar 1. e
(1 SSlgdegbipihtb i Mo ol Biheahad oo tlama o )

| ] oct angetére s dded rfidddiotape (T by §. 96 mol) and the resulting mixturé was refluxed
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) =423.2.
H H
R oyl
0

OCF4 and OCF3

Example 154

4-Hydroxy-N-{(3S)—1-[4-(triﬂuoromethoxy)phenyl] piperidin-3-yl}adamantane-1-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
SR S

OBn and OBn

Example 155

20 N-{(3S)-1-[4-(Benzyloxy)phenyl]piperidin-3-yl}-4-hydroxyadamantane-1—carboxamide



Thi s conmpound was prepared using a procedure that was anal ogous to that
described for the synthesis of exanple 97, step 2. LCM5: (M+ H)+ =

290. 3St epvd.2006/020598 PCT/US2005/028201

(1S, 5S)-3-Hydroxy-N~[(3S)-1-(I|-naphthyl sul fonyl) pi peridi n-3-yl]-8-azabi cycl
o[ 3. 2. 1] oct ane- 8-carboxam de This conpound was prepared usin a fprgcedure
that was anZhipgempound wah atepaied esingyeprofedrretha “@?ﬁ‘ﬂ%‘&%’f‘%to&?atéiﬁsﬁﬁb‘f e 128, step

1. L : = . e 164k,
(1S,5S lf\hlfe%(% éfs%ﬁﬁ?l[ (lg#g%%dgmfg%he%\?ﬁ) sul fonyl ] pi peri di n-3-yl }-3-hydroxy-8

- azabicycl o[ 3. 2. 1] oct ane- 8- car boxam de Thi s conpound was prepared using a
proced &aﬁnfﬂ?‘i% was anal ogous to that described for the synthesis of exanple
163, steps 1-4. LCVMs: (M + H + = 462. 1/ _464.1. Exanple 165

(1S,55)-N{(3S)-I-[(3-Chloro-2-fl uprol ) sul fonyl ] pi peridin-3-yl}-3-hydr
oxy- 8- azabi cycl o[ 3. 2. 1] oct an ol boxarideotihi s compound was prepared
using a procedure that was angl ogousito that described for the synthesis of
exanpl e 163, steps 1-4. LCME: (Nj 33

166(1S,5S)-N-{(3S)-I-[(3-chl org<2-pet hyl phenyl)sul fonyl ] pi peridin-3-yl}-3-h
ydr oxy- 8- azabi cycl o[ 3. 2. 1] oc “ang- 8- car boxani de Thi s conpound was prepared

+ + = 446.1/ 448.1. Exanple

usipg a procedure that was an ous to that described for the synthesis of
exanpl e 163, steps 1-4. LCM5: (M + + = 442.1/ 444.1, Exanpl_g 167
(1 S, 5SN-KBY¢13@)Flhorop@ridinidc in-3-3ldrhydyeypdpasntepenl-earhpamide, g oxy - 8-

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
SRS
0]
N

N)\S
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4-Hydroxy-N-[(3S)-1-(1,3-thiazol-2-yl)piperidin-3-yl] 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.
15
Example 158

(3S)-3-{[(4-Hydroxy-1-adamantyl)carbonyl] amino}-N-phenylpiperidine-1-carboxamide
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



azabicyclo [3.2. 1]octane-8-carboxam de This conpound was prepared using a
procedure that was anal ogous to that described for the synthesis of exanple
163, stepwoleodb/o20085: (M + H + = 428.1/ 430.1. Exanpl e 268/US2005/028201

(1S, 5S)-3-Hydroxy-N-{(3S)-1-[(3-nethyl phenyl)sul fonyl] pi peridin-3-yl}-8-
azabi cycl o[ 3. 2. 1] oct ane- 8- car boxam de Thi s conpound was_prepared using a
procedure that was anal ogous| t hat descri bed fOH t synt hesi s of exanple

163, steps 1-4. L M 4688. 2. Exanpte. dlg
(1S, 59)-N{(39)-1-] 2- Rl uo opfien )sulfonyl]r|n3yl} 3- hydr oxy- 8-
azabicyclo [3 .2.1] ane-8- car boxam deThi s ctNfpound was Sfepared using a

procedure that was anal ogous to that descr be for the synthesis of exanple
163, steps 1- 4. “SoM + H) + = 412. 2. |e017o

(1S,5S)-3-Hydro {(38)-I-[(2 rrethylph squonyI]piperidinByI} 8-
azabi cycl o[ 3. 2. 1] oct ane- 8- car boxam ound. was prepared using a

pr oceddrié3 ﬂaﬁeﬂﬁ@éplaﬁ‘a‘ilﬂ'g"dﬂ}s“'ﬂ‘éﬁd"t”ﬁ aﬂ‘é‘ﬁ@?‘f'ﬁéca o3#M{de synt hesi s of exanpl e
163, steps %hfco %\ﬁd w(aMpf‘éph‘):d‘usmg@ﬁm&eduEﬁBﬂma@ aflaldgous to that described for the

al\_l(-j(al(frg_?@ﬁ:q;?sqs @g %@Rlﬁﬁ’{ ggl)s%t%gs?rf t@%ﬁﬁ@t@éﬂ&ﬁﬁ%ﬁd@ I‘Qa%éllltd LBM% YM)-l- 14')+ hydr OXy
(3§ -33§{44-oxo-I|-adamant yl ) car bonyl Jam no} pi peri di ne-|-carboxyl ate Oxal yl

chl ori de "(1.50 nL, 0.0177 nol) was added to 4-oxoadamant ane-1|-carboxylic
aci d
H H
R~y

2 3
| l
N N

Example 160

4-Hydroxy-N—[(SS)-1-(4-pyridin-3-ylphenyl)piperidin—S-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.

Example 161

15 N-{(3S)-1-[5-(4-Chlorophenyl)pyridin—l-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)" = 466.2/ 468.2.



(583 ng, 0.00300 nol) in nethylene chloride (10 nL) at rt foll owed by 2
drops of DMF. The m xture was stirred at rt for 2 h. The volatiles were
evapor at estoezneanrosveduced pressure and the residue was arewtuse@so2820y
evaported with toluene twi ce. The residue was dissolved in DCM (10 nL) and
to the solution was added benzyl (3 S)-3-am nopi peridine-|-carboxyl ate
hydr ocimample®62( 812. 6 ng, 0.003001 nol) and N N-diisopropyl ethylam ne (1.20

m., 0.00689 nol). The m xtur stirred at rt h. The reaction
m xture was diluted with qﬁ% and ma$bed water, IN HCO and
brine. The organic ase" Wars er 0 4, red and concentrated

to give the desired produch Step 2. Ben o) OH
(3S)-3-{[(4-hydroxy-I|Yadamant yl ) car bonyl ] @m no} pi peri di ne-1| - car boxyl at e
Sodi um bor ohydri de (260 ng, 0.000529 s added to a solution of

benzyl (3S)-3-{[(4- | - adamant yl ) car ] am no} pi peri di ne-1-carboxyl ate
(102.8 ny, 0.00025047%06l) in nmethanol (2.9 niL, 0.049 nol) at it. After
stirring at rt for 30 mn, the reaction nixture was diluted with ethyl
acetate (5 mL), wash@&d Mith I N NaCH, wat [@r gnd brine, dried over Na SO4,
filtered, and conce ed under reduce ssure. The residue was purified
be ?%@?@&ﬂé&é@%rﬁﬁ Ey [Ehee/ngl [?ii)(g'gl in- -%'l]g(lizynelan aﬁ‘é‘-i‘-&&%&a‘?ﬁid& WO 1'somers

4- Hydr oxy- Nrhi§ 3sthpdah® Saé flepardt yidgpeiprioeadinariiat was andiegoaniodhat Beserihéd for the
(3S)-3-{[.(4-hydroxy-I -adaman arhb ] 1 no} pi peridine-I-carboxy |ate
(0. 00$@&E9§ i@phﬁyﬁm?ﬁgﬁeﬁﬁéﬁgﬁwfﬁgyﬁf?ig%s hydr ogeni zed with pal | adi um
on bariumsulfate (25 ng, 0.00023 nol) under an atnosphere of hydrogen
using a ballon for 2 h. The mxture was filtered and the filtrate was
concenExamplg 163rhe resi due was dried under higp vacuumto give the desired

product. LCMs: (M+ H+ H 279.1. Step 4. NN
N((3S)-1-{4-[2-(Di AN oxoet hgxy phéﬂyl Hli n- 3-yl) - 4- hydr oxy
adamant ane- | car boxam de o) OH \ 0O

N

0=8=0 0=8=0

(IS,SS)-3—Hydroxy-N—[(3S)-1-(l-naphthylsulfonyl)piperidin-S-yl]-8-azabicyclo[3.2.1]octane—S-

A

10 carboxamide
Step 1. tert-Butyl (3S)-3-{[(4-nitrophenoxy)carbonyl | Jamino}piperidine-1-carboxylate
This compound was prepared using a procedure that was. analogous to that described for the
synthesis of example 123, step 3 starting from tert-butyl (3S)-3-aminopiperidine-1-carboxylate.
LCMS: (M + Na)* = 388.1; (M + H-Boc)" =. 266.1.
15
Step 2. tert-Butyl (35)-3-({[ (18, 55)-3-hydroxy-8-azabicyclo[3.2.1]oct-8-
yljcarbonyl}amino)piperidine-1-carboxylate
This compound was prepared 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 (1S,5 S)-8-azabicyclo[3.2.1]octan-3-0l hydrochloride. LCMS:
(M + Na)" =376.2.

Step 3. (1S,55)-3-Hydroxy-N-/[ (3S)-piperidin-3-yl]-8-azabicyclo[3.2. 1Joctane-8-carboxamide
hydrochloride
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



A m xture of 4-hydroxy-N[(3S)-piperidin-3-yl]adanmant ane-|-carboxam de
(18.1 ng, 0.0000650 nol), 2-(4-chlorophenoxy)-N, N-di ethylacetam de (23.6
ng, 0.00000260emby9s sodi um tertbutoxide (9.37 ng, 0.0000eTH/SowsH282pal | adi um
acetate (0.44 ng, 0.0000020 nmol) and 2-{i-tertbutyl phosphi no) biphenyl (1.2
ng, 0.0000039 nol) was placed in a 10-nmL round-bottonmed fl ask equi pped wth
a stirring bar and reflux condenser and was evacuated and charged with
nitrog t A deth i Q@dﬁg -Babic [&)@33]{5%77)3 and
t he regﬂftl ﬁs%ﬁ%ﬁ;d&ﬁ ﬁﬁxe%?%’vsg{%%ygﬁ? Afte?Sgcool |%g, the m xture
was f|8{cen'bezhnaml t he f||tra_te was adj usted with TFA to pH = 2.0 and was
E)L(Irl f : ed byTers %me)&ﬁh'%ag Bregérgc?ustiltfgea ﬁ%@édﬁlﬁqhéﬂrv@g'dﬁatlogohgﬁhat(d%cﬁbw for the484. 2.
anpl e .
172N ( 68 8)esik of dkafple)i23.ciep d p HCOHY: dnviD) crfdt-By| ) ami no] phenyl } pi peri di n-3-yl) -
4- hyd roxyadamant ane- 1-carboxam de This conpound was prepared using a
procedure that was anal ogous to that described for the synthesis of exanple
171, s®spsplk-l144 LCVB: (M + H)+ = 452.3. Exanpl e 173

7-Oxo-N-{(3S)-I-[4-(trifl u,lprorret hoxy) phenyl ] p ridi n-3-yl}azepane- 4-car box
am de This conpound sing a t owas anal ogous to

t hat described for trie sﬁnt es% exan‘;{lzgznh ps 1-4. The two pure

di ast ereoi soners were |s par yowr ep- H (M+ H+ = 400. 1.

Exampl e 174

7- Oxo- N-{(3S) - [5 (tl’lf|ldﬂl’0m3,‘thy|)pyé|ldl- ! ] pi peridin-3-yl }azepane-4-c
ar boxam de Thi s corrp was prepared usi A procedure that was anal ogous
to that described for synthesis of exagpie 171, steps 1-4. The two pure

di astereoi soners were Separated by prep- HPLC.
(18,58)-N-{(3S)-1-[(2,6-Dic lorophenyl)sulfonyl]plperldm-3-yl} -3-hydroxy-8-

10 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)" = 462.1/ 464.1.

Example 165

H\H/Nvmo"'
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15
(IS,SS)—N-{(3S)—1-[(3-Chlor0-2-ﬂuorophenyl)sulfonyl]piperidin-S-yl}-3-hydr0xy—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/ 448.1.
20

Example 166

O T, O T

= OSO

&%



LCVs: (M + H)+ = 385.2. Exanple

1757- Oxo-N-[ (3S) - | - phenyl pi peri di n-3-yl ] azepane- 4- car boxam de Thi s conpound

was prepavecdosszizagysa procedure that was anal ogous to thatrdssesioksdl f or the

synt hesi s of exanple 171, steps 1-4. The two pure di astereoi soners were

separated by prep-HPLC. LCMS: (M + H)+ = 316.2. Exanple 176

N- [ ( 3S)S,5S)K8-{BISI+{(B-ehlqry+2iwethylpheryDhafopyhl pippradindiy}-3hydqoxy8hy dr oxyadamant an

e-| -carboxam fhis co und.was prepared using a procedure that was

anal oga(?ﬁl%“”fcg‘]’[?'ﬁ&loch’élgcrcla Od{a&(l)&r@at he synthesis of exanple 171, steps. 1-4.

LCVB: (M + Hhistcompbbfil Ras fExsangdl wsing 27procedure that was analogous to that described for the

4- Hydr oxy-N-[(3S) -1 - £1 -napht hy 1 &Py Phperisgi p- 3-yl ] pi peridine-1-carboxa

m de @g%esis gfﬁeé?l%glﬁbé‘?’y Ftepsq } hLéﬁg (M) ¥]!)

(39)-3-{[(4-hydroxypi peridin-|-yl)carbonyl]am no}pi peridi ne-I|-carboxyl ate

Thi s conpoyn S prepared using a procedure that was anal ogous to that
e

descri the synthesis of exanple 123, steps 3 & 4. LCVs: (M+ H)+ =
328.2; (M+ H - Boc)+ = 228.2. Stefg 2.

4- Hydr oxy- N-[ (3S) -1 - (I - napht hyT sy’ q.ﬂ pePHdi n- 3-yl ] pi peridi ne-1-carboxa
m deThi s conpound was prepare i ngoa |procedure that was anal ogous to that

descri bed for the synthesis of '}Exarrpl e 9, steps 2 &3. LCVB: (M+ H)+ =
418.1. Exanple 178 N-{(3S)-1-9Z7Di f | uor onet hoxy) phenyl ]

pi peri din-3-yl}-4-hydroxyada ne-| - carboxam de This conmpound was

prepared using a procedure th s anal ogous to that described for the

synthesis of exanple 171, step ~¢ LCMB: (M+ H+ = 421.2. Exanple 179
(IS,SS)—N-{(3S)—1-[(3-chlor0phenyl)sulfonyl]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 163, steps 1-4. LCMS: (M + H)" =428.1/ 430.1.

Example 168

15  (1S,5S)-3-Hydroxy-N-{(3 S)-1-[(3-methylphenyl)sulfonyl] 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)" = 408.2.

20  Example 169

H
N o)

0=8=0
F

(18,58)-N-{(3S)-1-[(2-Fluorophenyl)sulfonyl] piperidin-3-yl}-3-hydroxy-8-

azabicyclo[3.2.1]octane-8-carboxamide



N-{(3S)-I-[3-Fluoro-5-(trifluoromnethyl)phenyl]piperidin-3-yl}-4-hydroxyadam
ant ane- | car boxam de Thi s conpound was prepared using a procedure that was
anal ogouswoaotdnmabsodescri bed for the synthesis of exanpl eciisoostoeses: 1-4.
LCVB: (M + H+ = 441.2. Exanple 180

N-{(3S)-1-[3-(Difluoronethoxy)phenyl ] pi peridin-3-yl}-4-hydroxyadamant ane-| -
car boxam deThiftemponpoanprepas] pingpaprectdwrs ithag was W’i;tgé’éﬁ}loéﬁ/%t Hesetibgddoniial ogous
}_{;)_Ft Ea;‘[lﬁ g%ggfg‘gg 11‘8%38%@85 ﬁxnﬁ&aﬁg!&ghﬂgf@ip 171, steps 1-4. LCOMS: (M +
4- Hydroxy-N-{(3S)-1-[5-(trifluoronethyl)pyridin-2-yl]piperidin-3-yl}adamant
ane- | cgr bo aTj((ﬂe Thi s conmpound was prepared using a procedure that was

anal ogotf™R'® t'hat described for the synthesis of exanple 171, steps 1-4.
LCVB: (M + H+ = 424.2. Exanple_18 N

N-{(3S)-1-[3-Chloro-5-(trifl u@é‘tﬁﬂ"l) PhL 2-yI ] pi peri di n-3-yl }-4-hydro
xyadamant ane-| car boxam de Thi $_c@npoond,/was prepared using a procedure that
was anal ogous to that descri bedYfor the synt hesi s of exanple 171, steps
1-4. LCVS: (M + H)+ = 458. 1/ 48953Q Exanple 183

4- Hydr oxy-N-{(3S)-I-[6-net hyl - i fluoronet hyl)pyridin-2-yl]piperidin-3-y
| } adamant ane- | car boxam de Thi npound was prepared using a procedure that
wass anal ogous to that describe or the synthesis of exanple 171, steps

1-4. L&?%’f INT (538 1o-mEhHPREE D sulfonyl] piperidin-3-y1}-8-
1844- Hy ré%(y”mf\{"[*%sﬂﬁﬁ[ ltnhy?[gerl? flﬁ-oély;}?l)pgiqplgr |)<,1I|} n- 3-yl ] adamant ane-1| - ca
r box anazhdicyblo . ngtenedtcavhexamidpar ed usi ng a procedure that was anal ogous

}—l;)+t Eag78e;%ms Qgrqp&ﬂxﬁ wal BrepdiBd Hesd 8 pRtedarcanit!viis hfdlogosit PatldesdribédIdbithe( M +

synthesis of example 163, steps 1-4. LCMS: (M + H)" = 408.1.

H
.\\N&
Oy o

N

10
Example 171

by
P

N-((SS)-I-{4-[2-(Diethylamino)-z-oxoethoxy]phenyl}piperidin-3-yl)-4-hydr0xyadamantane-1-
carboxamide
15  Step 1. Benzyl (35)-3-{[(4-oxo0-1 -adamantyl)carbonylJamino}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 rt 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 mL)
20  and to 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 1t
for 1 h. The reaction mixture was diluted with DCM (100 mL) and washed with water, 1IN HCI and

brine. The organic phase was dried over Na,SO,, filtered and concentrated to give the desired

product.



Exanpl e 185
N-[(3S)-1-(6-Fluoropyridin-2-yl)piperidin-3-yl]-4-hydroxyadamant ane-1 - carbo
xai ni de TWo=oesnrpend was prepared using a procedure thaCTwsgoEnas20gous to
t hat described for the synthesis of example 171, steps 1-4. LCVMS: (M+ H)+
= 374.1. Exanple 186

4-Hygroxy N-[(3S)-1-(4-nethyl pyridin-2-yl)piperidin-3-yl]adamant ane-1-carbo
xam deg,Thi s COW?J%?I r}d{ﬁm@ %)Ep%dgrgar#ﬂﬁ}c%o@l_ﬂ%%%q ﬁizﬁehﬁvgary\@&laﬁnm ogous to

that cr| esl s exa , Steps 1-4. H) +
370. 2 ExSadine borohydride (70 0 mg, 0.000529 mol) was added to a solutlon of benzyl €] S) 3- {([(4-

1874 d
Dot Chlnd Ao ndin TRt KOY! gg%ma% vlob Ri Rerd sionsc- b)) adaematane- | -

usin rocedure t hat was I
t 0 i ha¢2 e boo. 0493(10115 airrt.t Aﬁewmm@s ftgoip¥0 ming Ir@ﬂloplmméltf%ms qiluged VL‘EB??E‘% (()ﬁ/loﬂs

s M WRh & %811\1 aOFL water and brine, dried over Na,SO,, filtered, and trated
4 Hydr%%? e%—f‘ﬁééy 11 ‘% xybvﬁ?rcfn 5 m}aloggrrl%fl ne3 . ere] gga(r:grﬁnaﬁg | -carb
oxami dendehieguced pnsnum:] Ihasesmueplaﬂf putifigd bﬂ@om @ﬂﬁ‘b‘é’@m@vltﬁ%ﬁe/%m&ﬁ%g’deéus to

thgg6d%s%égﬁ%og%%§§h e . SMRtpesi s of exanple 171, steps 1-4. LOME: (M + H)+

N-[(3S)-I-(5 Fl uoropyridin 2-yl) pi peridin-3-yl]-4-hydroxyadamant ane-1| - car bo

de .Thi,s h
GuSe ARSI AR gl BFRAEAME 0 5 B0 00t )
ate

374 1. ExBeplye(3898-{[(4-hydroxy-1- adamantyl)carbonyl]am1no}p1per1dme 1-carboxy
4 Hydr g 1% 1L1<g1’)3 SH meth(a olnf?g %)p\%{s lglld%ggmi'eld) \91'tkpﬁ£llagfuﬁl &1 Yhhvad st @3 Qné car bo

xam de
0.00023 mol) under an atmosphere of hydrogen using a ballon for 2 h. The mixture was filtered and

the filtrate was concentrated. The residue was dried under high vacuum to give the desired product.

15  LCMS: (M +H)'=279.1.

Step 4. N-((3S)-1-{4-[2-(Diethylamino)-2-oxoethoxy]phenyl )piperidin-3-yl)-4-hydroxyadamantane-1-
carboxamide
A mixture of 4-hydroxy-N-[(3 S)-piperidin-3-yl]Jadamantane-1-carboxamide (18.1 mg,
20 0.0000650 mol), 2-(4-chlorophenoxy)-N,N-diethylacetamide (23.6 mg, 0.0000975 mol), sodium tert-
butoxide (9.37 mg, 0.0000975 mol), palladium acetate (0.44 mg, 0.0000020 mol) and 2-(di-tert-
butylphosphino)biphenyl (1.2 mg, 0.0000039 mol) was placed in a 10-mL round-bottomed flask
equipped with a stirring 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  overnight. 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 + H)" =484.2.

H H
) O ”
N © OH N ©

Example 172



Thi s conmpound was prepared using a procedure that was anal ogous to that
described for the synthesis of exanple 171, steps 1-4. LCMs: (M+ H+ =
370. 1. Exanpl2e06l2d598 PCT/US2005/028201
N-[(3S)-1-(5-Chloropyridin-2-yl)piperidin-3-yl]-4-hydroxyadamant ane- | - car bo
xam de Thi s conmpound was prepared using a procedure that was anal ogous to

t hat dNg@S)-bed-[(@rloptupybyrionedimstiol)asuaipheaylimperidipspd)- 4. LOVB: (M + H)+

N[(BSélyqsrofy?%%mei)’(t ngtj%rc%réﬁ’r‘?rﬁldn 3-yl) pi peri di n-3-yl ] - 4- hydr oxyadanmn ane- | - ¢
ar boxami de This mmpmpcbwadpmeqomsg}gaﬂmdcedsﬁerﬂgﬂt ﬁabﬁlﬁé‘@ﬂﬂﬁ@tb%ﬁsoﬁb‘? al‘nté‘Fogous
to that described f n l finex e 171, steps 1-4. LCMsS: (M +
)+ D BeS bR aRo L951 L5 BYNEORS! Gu fexasml P (
N-[X3S)-1-(3,5-Difluoropyridin-2-yl)piperidin-3-yl]-4-hydroxyadamant ane-1-c¢
ar boxam de TEJ{% conpound was prepared using a procedure that was anal ogous
to tha xlE{hed for the synthesis of exanple 171, steps 1-4. LOMB: (M +
H + = 392.1. Exanple

194N—{(38) -1 -[4-(Cycl ohexyl oxy) phenyl
- carboxani de This conmpound was prepgr
anal ogous to that described for the 3
LCVMS: (M + H+ = 453.2. Exanple 195 O

N-{(3S)-1-[4-(Cycl opentyl oxy) phehyl ] pi peri di n-3-yl }-4-hydroxyadamant ane-| - c
ar boxam de Thi s conpound was pregpared using a procedure that was anal ogous
to that described for the synt s of exanple 171, steps 1-4. LCMS: (M +
H) + = 439.3. Exanple 196

i%in-3-y|}-4-hydroxyadanantane-|
iNg a procedure that was
sis of exanple 171, steps 1-4.

OCF3
7-Ox0-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
0
H NH
@l
o
N
Z "N
S~ |
CF3

15  7-Ox0-N-{(3S)-1-[5-(trifluoromethyl)pyridin-2-yl]piperidin-3-yl} azepane-4-carboxamide
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



4- Hydr oxy- N-[ (3S) - | - phenyl pi peri di n-3-yl ] pi peridi ne-|-carboxam de Step 1.
4- Hydr oxy- N-[ (3S) - pi peri di n-3-yl ] pi peridi ne-|-carboxam de hydrochl ori de
Thi s conpwondosesopr epar ed using a procedure that was amrairagoees/otszot hat
described for the synthesis of exanple 163, steps 1-3. LCMS: (M + H+ =
228.2. Step 2.

4- Hydr oxy- N-[ (3S) - | - phenyl pi peri di n- 3-yl
Triethylamne (6.0E nL, 0.00043 nol)
4- hydr oxy- N-[ (3S)- pi peri di n- 3£gjpﬁper

.'%eridine-l-carboxanide
@ :1oed to a mxture of
-| - car boxam de hydrochl ori de

(26.7 ng, 0.000101 nol), phenyfbononig aeid(35.7 ng, 0.000293 nol), cupric
acetate (45.6 ng, 0.000251 nol d 4A nol ecul ar sieves (99.3 ng, 0.000443

nol) in tetrahydrofuran (1.0 nLN0.012 nol). The resulting solution was
stirred at rt for 7 h. The crueaction m xture was purified directly by

prep-HPLC to afford the desirep oduct. LCMs: (M + H+ = 304. 2. Exanple
197

(1S, SS)tﬁ‘owg(ggysypi&,{y(p%&)rrdhn- ﬂﬁ%b@ﬁepﬁ&drdbmnﬁdyl] 8- azabi cycl o[ 3. 2. 1] oct ane
- 8-carboxam de This conpound

anal ogous t$h¥ﬁ%@mﬂ@§@@?@@H“Vﬁa P§§ﬁﬁﬁé§l§“gﬁm% r%%%qﬂf§g£ﬁa%k%@ﬁ? 2.

LCNB }Mth'Emw)f" exam%ﬁol 72; st@é ampl Bhelt@ pure diastereoisomers were separated by prep-HPLC.
é38£6 irldln -yl) pi peridi n-3-yl]-4-hydroxyadanmant ane- | - car box
MsufMC“aﬁDboﬁ ¢& (10.6 ng, 0.000100 mol) in water(0.10 nL) was added
to a mxture of N

[(3S)-1-(5-bromopyridin-2-yl)piperidin-3-yl]-4-hydroxyadamant ane-1| - car boxam
i de (2Exymplg17@®. 0000500 nDI prepared by using a procedure that was

anal ogous to that descrl he syntheS|sHof le 171, steps 1-4) in
NVMP (0.25 nL), 4-pyri bo 0600 nDI) and
tetrakls(trlphenylp osp |n : 00015 nol) in toluene

(100.0 mL, 0.000938

i

N-[(3S)-1-(2-Fluoro-4-pyridin-4 -ylphenyl)piperidin-3-yl]- -4-hydroxyadamantane-1-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
O«“N\[(Nm/OH
o)
)
0=8=0

15  4-Hydroxy-N-[(3S)-1-(1-naphthylsulfonyl)piperidin-3-yl] piperidine-1-carboxamide
Step 1. tert-Butyl (38)-3-{[(4-hydroxypiperidin-1 -yl)carbonyl]amino}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-[(3S)-1-(1 -naphthylsulfonyl)piperidin-3-yl]piperidine-1 -carboxamide



nol ) and et hanol (50.000 nL, 8.5633E-4 nol). The resulting m xture was
heated at 130 C for 20 mn. Ethyl acetate ( 5 nmL) was added and the m xture
was washewowddnemser and brine. The organic | ayer was scrasasees2bin2S0O4,
filtered, and concentrated under reduced pressure. The residue was

di ssolved in DVF and purified by prep.-HPLC to afford the desired product.
LCVS: (M + H)is-comphB8d Has pixpangsl wing a procedure that was analogous to that described for the

199N ((39) =l -{5-[ 4- | oM g n-2-yl } pi peridin-3-yl)-4-hydro
xyada ﬁ?%%%g%%g%ﬁgégﬁﬁgg&$ﬂh29%g' oﬁn mggﬁ%repared usi ng a procedure that
was anal ogous to that described for the synthesis of exanple 198. LCVs: (M
+ H+ = 4%@.% Exanpl e 200 N-{(3S)-1-[5-(4-cyanophenyl)pyridin-2-yl]
piperi](Tﬂ“HI-1 9y7§-4-hydroxyadanantane- 1- car boxam de_Thi s conmpound was
prepared using a procedurng t as anal ogousHt o 3t| descri bed for the

synt hesi s of exanpl e 29Q8N.LENS-|{ Mgy H) + S 2 Exaupl e
2014- Hydr oxy-N-{(3S)|- | - [ 4- (i2- oXO0p rrolidﬁgijlyl)o pi peri di n-3-yl }adaman
t ane- | car boxam de Copger (1) iodide (0.95 0. 0050 noPH, 2-pyrrolidi none
(570 m., 0.0075 nol), |potassium carbonate (1.4 g, 0.010 nol),
N-[(3S)-1-(4-bronop ) pi peridin-3-yl] iydroxyadanantane-lcarboxanide
(0.4 g, 0.001 nol, epared by using a p edure that was anal ogous to that
described for the synthesis of exanple 171, steps 1-4), and toluene (5.0
m.,_0.047 nol) were a@dggﬁjnto a 20-nl vi al~cgpler an at nosphere of

nit?ogen. The reaction mxture was stirred at 110 C for 24 h. The reaction
was puNHi(3®d-KyDiffuspometpoxy)phsngipipsrifin- Gy labbydrawadrpanene-1reaiexapide.. ) + =
439. 2. Exa i rocedure that was analogous to that described for the

4- Hydr oxy- @k‘%ﬁé@-g?u-“fﬁa?Efeﬁaérte%‘é%?gpﬁgnyl 1 Dyr din-2-y1] pi peri di n-3-yl } adamant
ane- | camfexiant ekemple 171, steps 1-4. LCMS: (M +'H)" =421.2.

H H
O.\\N\H/@ O“\N\[(@/OH
o) OH N 0

N

F/J:f::L\CF3 F/J:f::L\CF3

N-{(3S)-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 + H) = 441.2.

H H
Or@ OY@
N 0] OH N @]
i “OCF,H i ~OCF,H

N-{(3S)-1-[3-(Diﬂuoromethoxy)phenyl]piperidin—3-yl}-4-hydroxyadamantane-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 + H)" = 421.2.

Example 180



Thi s conmpound was prepared using a procedure that was anal ogous to that
descri bed for the synthesis of exanple 198. LCMs: (M + H+ = 462. 3. Exanple
203 Et hylwp2o¢q@ayes3- { [ (4- Hydr oxy-| - adamant yl ) car bonyl | oirrusp@spes2odi n- 1yl )
phenyl ] met hyl carbanmat e Thi s conpound was prepared using a procedure that
was anal ogous to that described for the synthesis of exanple 201. LCMs: (M
+ H) + Exatipfle 881Exanpl e 204 N-[ (3S)-1-(5- {4- [(Cycl opropyl am no) car bonyl ]
phenyl } pyridi n-2-yl) pi peridin-3-yl] -4-—hydroxyadamant ane- 1-car boxam de

Thi s conpound was prepared using %pr re t hat was anal ogous to that
described for the synthesis of” exanptre\I8& -QEVS: (M + H)+ = 515.3. Exanpl e
205 0

N-[(3S)-1-(6"-Fluoro-3,3 -bi pyN di n-6-yl)pi peridin-3-yl]-4-hydr oxyadamant an
e-| -carboxam de This conpound prepared using a procedure that was

anal ogous to that described fpr pfhe synthesis of exanple 198. LCVs: (M +
H + = 451. 3. Exanple 206tert- yl

4-14-((3S)-3-{[(4-hydroxy-1-ad ntyl ) carbonyl ] am no} pi peridin-1yl)
phenoxy] pi peri di ne-| -carboxyl ate Thi s confqungl,was prepared using a
pr oc ed iy drdmtNA@S)- b ( toiflaorpmethyDipsridigesy R‘Ef‘éﬂ“‘f'é’ryl}f‘ﬂ’ﬁgwwfeﬁgsi s of exanple
141, Sgﬁ%’f\?}?i?% LCVMS: (M + H)+ = 554. 3. Exanple 207
- S

4- Hydr ox -1-(6"-nmet hoxy-3, 3" -bipyridin-6-yl)piperidin-3- damant a
ne!_g/ -car %ox Ahis der)npoungl was prepared %sing a procedgrye that was ana ogogs E) tLat descrlgecy Ilol %e

synthesis of example 171, steps 1-4. LCMS: (M + H)" = 424.2.
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CF3
10 N—{(3S)-1-[3-Chloro-5-(triﬂuoromethyl)pyridin-z-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 171, steps 1-4. LCMS: (M + H)" = 458.1/460.1.

H
O“\N&OH
N O

Z N
s

15  Example 183

F4C
4-Hydroxy-N-{(3S)—1-[6-methyl—4-(triﬂuoromethyl)pyridin-Z-yl]piperidin—3-yl}adamantane-l-
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 + H)" = 438.1.

Example 184



Thi s conmpound was prepared using a procedure that was anal ogous to that
descri bed for the synthesis of exanple 198. LCMs: (M + H+ = 463.3. Exanple
208 WO 2006/020598 PCT/US2005/028201
6'-((3S)-3-{[(4-Hydroxy-I|-adamantyl)carbonyl]am no}piperidin-1-yl)-3,3 -bip
yridi ne- 6- carboxam de This conpound pr epar ed using a procedure that
was anal ogous to that described fai t synt hesi s of exanple 198. LCVS: (M

+ H)+ = 476.2. Exanple «N OH
2094- Hydr oxy- N-[ (3S) - | - ( qui no@ 8-

4 sul fonyl) pi peri di n-3-yl ] pi peridine-I-c
ar boxam de Thi s conpound was pnNépared using a procedure that was anal ogous
to that described for the synthesis of exanple 163, steps 1-4. LCMS: (M +
H) + = 419.2. Exanple 210 ~ N

N-((3S)-1-{[5-(D nmet hyl am no) = ht hyl ] sul f onyl } pi peri di n- 3-yl ) - 4- hydr oxy

pi peri dine-| car am de This .co nd S 2Rk Sq .acedur e that
was an‘é@dﬁ?}é"l\{'ﬂg@h{;{gﬂééé’hp Bléﬂrf?glbjpl%r\é@% ;?m]ﬁg*g'f‘gﬁj‘% %E%rl%g? zgﬂl?%& st eps
1-4. LCMS: ik totiobnd whS prepareExsingpd pro@dire that was analogous to that described for the
(3-ex0)-N-((3S)-1-{[5-(D h i -h=n hyl ] sul fonyl } pi peridin-3-yl)-3
- hydr o3%pthssis gz%ﬁ?ﬁ‘%&?b%@?%ﬁ%‘] %é&?h@?%-}@ar gg@%m’ de This conpound was
prepared using a procedure that was anal ogous to that described for the

synt hesi s of exanple 163, steps 1-4. LCMs: (M + H)+ = 487.3. Exanple
212( 3- ExBple 83 (3S) - | - {[ 5- (Di net hyl ani no) - | - napht hyl ] sul f onyl } pi peri di n-3-y

') - 3-hydroxy-8- azabicycl o 3. 2. 1] ogt arfé-§-car boxani de
YR
N O

Z "N

I
NF

N-[(3S)-1-(6-Flu0r0pyridin-2-yl)piperidin-3-yl]-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)" =374.1.

H
=
O
N
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U
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4-Hydroxy-N-[(3S)-1-(4-methylpyridin-2—yl)piperidin-3-yl] adamantane-1-carboxamide
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.

H
O "
0
N
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Thi s conmpound was prepared using a procedure that was anal ogous to that

descri bed for the synthesis of exanple 163, steps 1-4. LCMs: (M+ H+ =

487. 3. BXRORL&/20Ds PCT/US2005/028201

3- Hydroxy-N-[(3S)-I-(quinolin-8- yIsquonyI)plperldln 3-yl]-8-azabicyclo[ 3.2
. 1] oct ane- 8- carboxam de Thi s conpound W@ ared us pr cedure t hat

was andifdoua-N-43Shk{+-mederynysidin-gyDpipert 9ﬁf f"ga'b m’é!{'ﬁ%ﬁﬂoé 83, steps

1-4. LOME: oM otho'bnd: waéd egarecE&ﬁh?d ﬁo?e]iﬂre that was analogous to that descrlbed for the

N-[(3S)-1-(2-Fl uorophen eri ydr oxy- 8- azabi cydo[ 3. 2. 1] oct an
e- 8- caP8wsifprxamplie d’ bé%ﬁ%ﬁﬂd Wé’ﬂé ag%gl ng a procedure that was

anal ogous to that described for the synthesis of exanple 196. LCVMS: (M +
H) + = 348. 2. Exanple

215N- [ E3mpple 1881 F| uor ophenyl ) pi peri di n- 3-yl ] - 3- hydr oxy- 8- azabi cycl 0[ 3. 2. 1] o
ct ane- 8- car boxam de Thi s conpound S ared using a procedure that was
anal ogous to that described fo t‘nﬁj%éHOf exanple 196. LCMS: (M +
H) + = 348. 2. Exanple 216

(3-endo)-N-[(3S)-1-(4-Cyanoph ) pi®eri di n- 3-yl ] - 3- hydr oxy- 8- azabi cycl o[ 3.
2. 1] oct ane- 8- carboxam de Thi s jconmpound was prepared using a procedure that
was anal ogous to that describ r the synthesis of exanple 196. LCVs: (M
+ Hy+ = 355.3. Exanple 217 )

(3-endo) - 3- Hydroxy-N-{(3S)-1-[4~( n?t hyl sul f onyl ) phenyl ] pi peri di n-3-yl } - 8-

4-Hydroxy-N—[(3S)-l-(6-meth0xypyridin-2-yl)piperidin-S-yl]adamantane-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)" = 386.1.

H
SRS
0
N

Z N
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F
N-[(3S)-1—(5-Fluor0pyridin-2-yl)piperidin-3-yl]-4—hydroxyadamantane—1-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 + H)" =374.1.
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4-Hydroxy-N-[(SS)-1-(5—methylpyridin-2—yl)piperidin-3—yl] adamantane-1-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.



azabi cycl o[ 3. 2. 1] oct ane- 8- car boxam de Thi s conpound was prepared using a
procedure that was anal ogous to that described for the synthesis of exanple
196. LCVBvO(Me6i02bH9s = 408. 2. Exanpl e PCT/US2005/028201
218( 3-endo) - 3- Hydroxy-N-{(3S)-1-[4-(trifl uoronet hoxy)phenyl] pi peridin-3-yl}
-8- azabicycl o[ 3. 2. 1] oct ane- 8- car boxam de Thi s conpound was prepared using
a prockxhmme 1Hat was anal ogous to that described for the synthesis of
exanple 196. LCMS: (M+ H+ = 414df le 219

fo

N-{(3S)-1-[(4-Chl oro- I-naphthyl |Qﬁ£|d|n 3-yl }-4-hydroxypi peridin
e-| -carboxai nide This conpound

ing a procedure that was
anal ogous to that described f he(ByntheS|s of exanple 123, steps 3 & 4,
foll owed by a procedure that s anal ogous to that described for the
synt hesi s of exanple 9, steps & 3. LCMS: (M+ H+ = 452.2. Exanple 220
N-[(38)-I-(5-Ethy|pyrinidin-zlxl pi peri di n-3-yl]-4-hydroxyadamant ane-1-carb
oxam de This conpound was prepgfed using a procedure that was anal ogous to
that described for the synthesics of exanple 141, steps 1-4. LCMS: (M + H)+

Lo o NI A aibtpeblag § ipletaroyadamangne Learboamide |
carboxanldeTmhb@nmnm@ammwewagipmep@mﬁdﬂwyﬁhg“@SSW@&@HUWéhﬁhﬁﬁnﬁﬁkﬁéﬂﬁlogous

hat descr ed f n L fin@Xx 1, steps 1-4. LCVs: (M +
H)+§ L %lzégssfx { Bf&l B fmex3opl golh

eﬁts 0
H
SRt
)
N

7
N
EN

N-[(3S)- 1-(2,5-Diﬂuoropyridin-3-yl)piperidin—3-yl]-4-hydroxyadamantane-l-carboxamide

Example 192

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.
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F
15  N-[(35)-1-(3,5-Difluoropyridin-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 171, steps 1-4. LCMS: (M + H)" =392.1.

Example 194



N-[(3S)-1-(2-Chloropyrimdin-4-yl)piperidin-3-yl]-4-hydroxyadamant ane-| - car
boxam de This conpound was prepared using a procedure that was anal ogous to
t hat descwDheas/2e398t he synt hesis of exanple 141, steps Pe#/ush@bB2820M + H) +
= 391.2/393. 2. Exanple 223

N-[(3S)-1-(4-Chloropyrimdin-2-yl)piperidin-3-yl]
boxam de This conpound was pfepared using a pHoce

t hat descri bed forn.':fejs\iﬂ 215 obHexa
= |l e

pgs 1-4. LCMS: (M + H+
= 391.2/393.2. Exa

2244- Hydr oxy- N-[ (3S)=N\
r boxam de Thi s conpound was prepar ed usi
to that described f he synt hesi s of eXz

H) + = 432.3. Exanpl
N-{(3S)-1-[4-(3-Fluoropyridin-4-yl)phenyl ]i peri di n-3-yl } - 4- hydr oxyadamant a

ne-| car boxani de Thi s @eppound was prepared uging a procedure that was
anal ogous to that desc for the synthesi j exanple 171, steps 1-4.
LCVB: (M + H)+ = 450. 3. BExXanple 226

4- Il;lydr 3S)E1L[@E’(&};clbhe(xmmphml]pipeﬁdipLasyl} Hdiygtoxpadranantine-13caybdaimids i di ne-| -
arboxam P’;Sts‘}@%&r vgfaﬁ greggﬁ(f azggro]oed%rentgat WaQ gaggé&% ﬁ) tﬁlg%scméd ﬂ)pﬂleogogs

to that desc? exa

H) + = dkbhedis oE%@nipled 71, steps 1-4. LCMS: (M + H)" —4532

227( 3- endo) - 3- Hydr oxy-N-[ (3S) -1 - (i soqui nol i n-5-yl sul fonyl ) pi peridin-3-yl]-8
- azabi cycl o[ 3. 2. 1] oct ane- 8- car boxam de Thi s conpound was prepared using a
pr ocedgk@mplRabswas anal ogous to that described for the

H H
O‘\\N\”/@' O\\NT]/@/OH
N O OH N O

OD O\O

N-{(3S)-1-[4-(Cyclopentyloxy)phenyl] piperidin-3-yl}-4-hydroxyadamantane-1-carboxamide

)pi%eri di 8-yl ] adamant ane- 1| - ca
a procedure that was anal ogous
le 171, steps 1-4. LCMS: (M +

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

O “\H \n/ N m/ OH
iNj 0]
4-Hydroxy-N-[(3S)-1-phenylpiperidin-3-yl] piperidine-1-carboxamide
15  Step 1. 4-Hydroxy-N-[(3S)-piperidin-3-yl]piperidine-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-phenylpiperidin-3-yl[piperidine-1 -carboxamide

Triethylamine (6.0E1 pL, 0.00043 mol) was added to a mixture of 4-hydroxy-N-[(3S)-
20  piperidin-3-yl]piperidine-1-carboxamide hydrochloride (26.7 mg, 0.000101 mol), phenylboronic acid



synthesis of exanple 163, steps 1-4. LCVMs: (M+ H)+ = 445.2. Exanple 228
(3-endo) - 3- Hydroxy-N-[ (3S) - | - (2- napht hyl sul fonyl ) pi peri di n-3-yl]-8-azabi cyc
| o] 3. 2. 1]wotzammr8s9scar boxam de Thi s conpound was prepar edTusReg/0282pr ocedur e
t hat was anal ogous to that described for the synthesis of exanple 163,
steps 1-4. LCMS: (M + H+ = 444.2. Exanple 229 .

( 3- exof353- g dWORAINRQN, 3Yriq acpipte kdphimey |- WORT omgh pid e molicHansisie; C83dhabi cycl
of 3. 2. §hEuIRRN8A hdkyAREATH feo Ahi G01CaRRP UK RRInR EERRNShs YSikditt & fpr Dicedur e
that was anal ogous to that described for the synthes

st eps Thelcrude@ragtion WixtuIp{pas purified dpectlizpy ﬁ;igp-é{PLC to afford tflesde(s)i];edep)éc?cﬂrlgtl. ?,C:k/?é’
230(3-§%Qh3N5%6§ ) - | - [ (4-Chloro-I|-napht hyl)sul fonyl] pi peridin-3-yl}-3-hydro
Xy- 8- azabi'cycl o[ 3. 2. 1] oct ane- 8- car boxam de Thi s conpound was prepared
usihg a procedure that was anal ogous to that described for the synthesis of

exanpl§¥%ﬁETeg§eps 1-4. LCVs: (M + H+ = 478.1/480.2. Exanple 231

(3-endo)- S)-I-[(4-Ch|oro-I-nag&thyl)sulfonyl]piperidin-3-y|}-3-hydroxy
-8- azabicycl o[ 3. 2. 1] oct ane- 8- car bgxanhde {hi s conpound was prepared using
a procedure that was anal ogous to'tﬁaf i bed for the synthesis of
exanpl e 163, steps 1-4. LCMS: HO+ 478. H480. 2. Exanpl e 232

O

(IS,SS)-S-Hydroxy-N-[(3S)-1-phenylpiperidin-3-yl]-8-azabicyclo[3.2.1]0ctane-8-carboxamide
This compound was prepared using a 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
) ) "
N @) OH N O
Z N N\
AN l AN |
= =z
N N
N-[(3S)-1-(3,4'-bipyridin-6—yl)piperidin—3—yl]-4-hydr0xyadamantane-1-carboxamide
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-yl)piperidin-3-yl]-4-hydroxyadamantane-1 -carboxamide 1.7 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)palladium(0) (1.7 mg, 0.0000015 mol) in toluene (100.0 pL, 0.0009388
20  mol) and ethanol (50.000 pL, 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 =
433.2.
25
Example 199



4- hydr oxy- N-[ (3S) -1 -(2-napht hyl sul fonyl ) pi peri di n-3-yl ] pi peridi ne-|-carboxa
m de Thi s conpound was prepared using a procedure that was anal ogous to

t hat descwDheas/2e398t he synt hesis of exanple 163, steps Pe#/ush@sB2820M + H) +
= 418.2. Exanmple 233N-[(3S)-I -(2,1 3-Benzoxadi azol -4-yl sul fonyl ) pi peri

di n- 3-yl ] -4-hydroxypi per idine-]l -carboxam de This conpound was prepared
using a procedure that wag a pgous to that ¢esc for the synthesis of
exanpl e 163, steps NOVBN+ g + = o e 234
(3-endo)-N-[(3S5)-1-(2, | | 3- BenZoxadi azol - 4- ylisul fonyl ) pi peri di n-3-yl ] - 3-hydr
oxy- 8- azabi cycl o [ 3R:1] oCt ane- 8- car boxanide This corfdund was prepar ed

exanpl e 163, steps 1Z4.NLCMS: (M + H)+ = 436?! 2. Exanple 235
6- ((3S)-3-{[(4-Hydroxy-1 -adamantyl ) car bony

hyl ni coti nam de A m xture of
4- hydr oxy- N-[ ( 3S) - pi di n- 3-yl ] adamant g

| - carboxam de (13.9 ng,

0. 0000500 nol, prep by using a procedyre that was anal ogous to that
descri bed for the synthesis of exanple 141] steps 1-3),

6- chl or o- N, N- di met hyHnNicoti nam de (13.8 ngN.0-0000750 nol) and

N3Ndi i sopropyl et hyl am ng (19.4 ng, 0.000150 ) in N, N-di net hyl f or mam de
(0.500 L, 0.00646 nol)Owas irradi ated under®ni crowave at 120 0C for 10

m n. TI[\E((jggkqt{sl:[a-(n@&ylaﬂljmlbl&dymy&idiﬁliw}pipeq:iﬂin-:”'a?ylﬁﬂdudmm@ladiﬂntﬁﬂed'Wi th

met hanol (0.8 nlL). The resulting solution was purified by prep.-HPLC to

gi ve t K&rbg¥amideq’ product. LCVS: (M + H)+ = 427.2. Exanple 236 tert-Butyl

6- [ (39) - 3- ( {Th#-comp&iny v yephrea dsingn pocddneer thanyds jaartogro} i thetrdegtirived fopithje- 3' | 6'

- di hydro-
5 y synthesis of example 198. LCMS: (M + H)" = 489.3.

H H
Yl oy
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N

Z N /IN
S x
CN CN

N-{(3S)-1-[5-(4-cyan0phenyl)pyridin-Z-yl]piperidin—3-yl}-4-hydroxyadamantane-1-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.

P

39

N__o N.__o
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3,4' -bipyridine- '(2'H)-carboxylate This conpound was prepared using a
procedure that was anal ogous to that described for the synthesis of exanple
198. LCVBVO(M6H2bH98 = 579. 3. Exarrpl e 237 Benzyl PCT/US2005/028201
(3S5)-3-{[(5-0x0-4-azatricyclo[4.3.1. 1(3 8) ] undec- 1 -yl ) car bonyl ] am no}

pi peridi ne-1- carboxylate Step 1. Ben

(39) - 34-[f(ytlm—l‘ﬁ}l{(ﬁS)<H:‘b@bmqle)ralllﬂlnd]Yﬂ;\Pb@rYﬂ]Bm‘i@dln-?téll}%’é‘ﬂﬂ“&t“é IThi s conpound
was prepare red Hgl ng a procedure that was anal ogous to that descri bed for the
synt he€i' S8 exanple 123, step 1. LCMs: (M+ H+ = 2. Benzyl
(39) - 3- ani ndppgaﬂ)l 1dd1de((l> 9% gr BRI moB, Prppralighnone (X9 Fﬂhu %Wéﬂwgrmt%%m

Byt negirecte 8 s PRTT OIS ISy IR AR Rt tpie i 196 4‘*‘343““’5‘?%‘&@{@;%25 |
(39) - 3edrbdxdminedo. n-gadmnmoy Ipyeparet bp whiha AiprskGirp et wm@alogwrtm@w%ﬁe

conpound was prepa red 9. 8,sRrAC el ﬁb%tzo 1
descri BJéahefsEslilt CTHY gwpﬂeesﬁsst H a%glﬂgll?e{%?‘?é 18'[11!\1’2'% 0%&)1 %é int -m 4
11d2 ﬁ:{aE@nd@r algeﬂﬂmylbhe(e&ﬁ)m@ege{l{ 4Lh(e hwu@xmrqrno:l)tas |st1rr§§d at 11|0 for 24 h. The

- adaman car bo am no a e Yy = 439.2
(38)-356’{*‘%/(&2?"8’)%8“’%l e&&’é{r%eﬁt%/[? @g? fgorr@ éﬁ@%?p?%er%gyne&lg-car boxyl ate (82.1
ng 0 000200 nol) in nethanol (1.0 nL) was treated wth hydroxylam ne (50.0

0 %008]_&E H})I) and the m xture was stirred at rt overnight. The sol vent
vva% evaptfPl & in-vacuo to afford the desired product, which was used
directly in the next steg w further purigficp n. Step 5. Benzyl
(3S)-3-{[(5-0x0-4-az i Nee .%4(3,?/]\3 0, ¢lI\car bonyl ] am no} pi peri
di ne- | carboxyl ate Bgnzy
(3S)-3-({[4-(hydr oxji;;no) O1- adamant yl ] carjponyl ?arri no)@ peri di ne-
1- car boxyl ate

Z N Z\

AN | A I

O ONQ

4-Hydroxy-N-{(3S)-1-[5-(4-methoxyphenyl) pyridin-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
N © N © OH

N o N0
-0 -0
Ethyl [4-((3S)-3-{[(4-Hydroxy-1-adamantyl)carbonyl] amino}piperidin-1-
20  ylphenyllmethylcarbamate

Example 203

This compound was prepared using a procedure that was analogous to that described for the

synthesis of example 201. LCMS: (M + H)" = 456.3.



(0.083 g, 0.00020 nol) was treated with concentrated HOJ (0.3 nL) at rt for
1 h. The mxture was neutralized with IN NaOH to pH = 3 and diluted with
DMF (3. 0 wb)2oo06lizesosesul ting m xture was purified by prepcThRRE@s0es2gi ve t he
desired product. LCVM5: (M+ H)+ = 426.2. Exanple 238
(3-endo) - 3- Hydroxy-N-[ (3S) -1 - (4-ni trophenyl ) pi peri di n-3-yl]-8-azabi cycl o[ 3.
2. 1] odixangpl@204car boxam de Step 1. (3S)-I1-(4-nitrophenyl)pi peridi n-3-am ne
To a stirred solution of ter tyl (3S)-piperi di -yl carbamate (2.50 g,
0.0125 mol) in N, Ndi net ide (15.00 n 7 nBI) was added
4-f|uoronitrobenzeq§A§Ef 162 nol), potks QFbonate (2.59 g,
0.0187 nol). After stifring the ﬁactio Fxtu@e at 90 0C for 13 h, the

i perature and the m xture was

reaction m xture was\cool ed to anbient té€)
diluted with Et OAc, seghed with water, aith\prine. The organic | ayers were
dried and concentrated)in-vacuo and the {esl;ul tant residue was used in the
next step w thout fo¥ther purification. DEMS (MHH) + 322. 2. The crude

mat eri al prepared abave was treated with 80 nL of TFA at rt for Ih. The
vol atiles were reno due was diluted with nethylene
chl ori de and washed gatti ¢ | ayers were conbi ned, washed
wth water, brine, dii e%and evapor at ed ogﬂ(ness. LCVS (M+H) + 222. 2. Step
2: 0” >N 0~ "N

( 3- endo) - 3- Hydr oxy- N- [ 3S) - | - (4- ni t r opheny!" pi peri di n-3-yl ] - 8- azabi cycl of 3.
2. 1] ocig)3-(5S @B PlopPlattisd)éarbbiByphentipnddinesylppipgratied-ylist-ng a procedure
t hat was anal ogous to that described for the synthesis of exanple 123,

st eps Bydipwyadampuigpe-leprboxgmide— 375 > Exanpl e 239

5 This compound was prepared using a procedure that was analogous to that described for the

synthesis of example 198. LCMS: (M + H)" =515.3.

H H
OY@ OY@
N O N O OH
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10 N- [(3S)-1-(6'-Flu0r0-3,3'-bipyridin-6-yl)piperidin-3—yl]-4-hydroxyadamantane—l-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.

H H
,\\N\”/@ O.\\N\[‘(@/OH
()T i

N OH N
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N-((3S)-1-{4-[(l-Acetyl pi peridin-4-yl)oxy] phenyl}piperidin-3-yl)-4-hydroxya
damant ane- | car boxam de The title conpound was prepared using a procedure

t hat was woabagau®st o t hat described for the synthesis eCrasamploes2di’l,
steps 1-4, starting from 4-hydroxy-N-[(3S)-pi peridin-3-yl]adamant ane-

1- carboxanlde and tert-butyl 4-(4-chlorophenoxy)piperidine-I-carboxylate to
af f or dietteBiitylbti[4y((39)-3f - -Hy(Box®)1-BlapfaptyDagihopytiaminopinerid e irl ) car bonyl ]

am no} eridi 0 pi peridine- 1- carboxylate, which was

subse i!ﬂ‘f?%f‘yh’ ?)errbdtlxe'%'gaor% %thcyl ated using the protocol outlined

exanpl e 1 sTigp cé}npohlﬁzwﬁras plwpafed-i)smg:ﬂ proGdure Rk digp palozaes %@%Wscnbed for the

4-1 4- 4-h | d |yl
ph[eno%?/]nt ﬁ)%f{%(ém%le)(% ox?@ggn%h)}?ﬁ??}%om?uﬂg}%geuelpgr e)(; Lsi ng a

pracedure that was anal ogous to that described for the synthesis of exanple
239. L lﬂé% H) + 512. 3. Exanpl e 241
4wdr§<’9" 3S)-I-(4{[I-(rrethy|su|fo

pyl ) pi peri di n-4-yl ] oxy} g]qlen peridin-3- yi] a t ane-| - car boxam de The
title conpound was ahd a pro R ] soanal ogous to that
descri bed for the s e5| e arrpl e 39 LQVE: ( + H)+ = 532. 3. Exanple
242

N-((3S)-1-{4-[Acetyl rret hyI ) ami no] phenyl i peridin-3-yl)-4-hydroxyadanant an
e-| carboxam de The A7t Ne conpound was pfepd&red using a procedure that was
anal ogous to that degcribed for the syn is of exanple 171, steps 1-4.
LCVMS: (M + H+ = 426.[3. Exanple 243

4-Hydroxy-N-[(3S)- 1-(6'-methoxy-3,3 '-bipyridin-6-yl) plperldin-S-yl] adamantane-1-carboxamide

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.
H H
‘\\N \”/@/OH ‘\N\H/@'
o] O
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6'-((3 S)-3-{[(4-Hydroxy-l-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.
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(3-endo)-N-[(3S)-1-(4- Am nophenyl ) pi peri di n-3-yl ] -3-hydroxy- 8-azabi cycl o[ 3.
2. 1] oct ane- 8- car boxam deA m xture of

( 3- endo) -wohyavmszosN- [ (3S) -1 - (4- ni trophenyl) pi peri di n- 3Pgirjis8605/028201

azabi cycl o[ 3. 2. 1] oct ane- 8- car boxam de (1.86 g, 0.00497 nol, prepared as
exanple 238) in 50 nL of MeOH was Ider ogenat ed in the presence of 10% Pd/ C

under bal | oon pressure of hydrggenyoverni The catal yst was filtered off
and the filtrate was concentrfgj' % \ Q@NB: (M+ H+ = 345. 3. Exanple
244 o)

t
AL\I[(th hyl sul f onyl ) am no] phenyl } pi peri di n-3-y
2Car boxam de To a m xture of

Niwperi di n-3-yl ] - 3-hydr oxy- 8-

( 3- endo) - 3- Hydr oxy- N—((SS)-IA
| )-8- azabicycl o[ 3. 2. 1] octan
(3-endo)-N-[(3S)-1-(4-am noph
azabi cycl o[ 3. 2. 1] oct ane- 8- car (30.0 ng, 0.0000871 nol, prepared as
exanpl e 243) and 4- di net hyl amy A1 di ne (16.0 ng, 0.000131 rml) in

met hyl 3 umhm& Qxlﬂﬁ ip&tidin- ﬁeﬂlenedalﬂmﬁmﬂef onyl chloride
(0. 008%21%’(1{:&}’(N (g%igl e mﬂzl% iagr}e “@*]g?fé ’t&at l}dhfréfter
removal of TMQCW%}P@Wé%PﬁePPr%%atﬂ’fgceF@%é”aW Fsutf’é \ﬂfstcﬁe ter and
gﬁjgl EI[’] nﬁlléglé b &8mPR 168 s Cat pcaisve t-hp' paoguct . LOVS (MrH) + 423. 2. Exanpl e
{4-3 (3S) - 3- ({[ (3-endo) - 3- hydr oxy- 8- azabi cycl o[ 3. 2. 1] oct - 8-yl ] car bonyl } anmi no
) pi perhgﬁlﬁ}_ﬂ% {d phenyl}carbanmate To a mi xture of

(3-endo % 3S)-1-(4-am nophenyl ) pj peridin-3-yl]-3-hydroxy- 8-

azabi cycl o[ 3. 2. 1] oct ane- 8- car boxan q%m . 0.0000871 nol, prepared as
exanpl e 243) in nethylene chl e (0. 70.0047 nmol) was added 1.0 M of
sodi um hydroxi de in water (0.@ m§ followed by ethyl chlorofornmate
(0.0104 ni, 0.000109 nol). Th egctlon was stirred at rt forlh. After

removal of the volatiles in-Vvac 0, the residue was neutralized with dil uted
TFA and purified

N—((3S)-1-{[5—(Dimethylamin0)-l-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 163, steps 1-4. LCMS: (M + H)" = 461.2.

Example 211
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15 (3-ex0)-N-((3 S)-1-{[5-(Dimethylamino)-1-naphthyl]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)" = 487.3.
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on RP-HPLC to give the desired product. LCMS (MtH) 417.3. Exanple 246
(3-endo) - 3- Hydroxy-N-{(3S) -1 -[4- (2-oxopi peridin-I-yl)phenyl]piperidin-3-yl}
- 8- azabiwypcb@|@ods1l] oct ane- 8- car boxam de To a m xture @®@CT/US2005/028201
(3-endo)-N-[(3S)-1-(4-am nophenyl ) pi peri di n-3-yi]-3-hydroxy- 8-

azabi cycl o[ 3. 2. 1] oct ane- 8- car boxam ge (30.0 ng, 0.0000871 nol, prepared as
exanpl e 243) and 4- di net hyl am opy'gl dinne (15.96 ng, 0.0001306 nol) in

tetrahydrofuran (0.80 niL, 0.0009 I\[]/ ded 5-bronoval eryl chloride
(0.0146 ni, 0.000109 nol). The cti®n soptirred at rt for 1 h to afford
t he acyl ated product, which was | et ected by LCMS (MrH) + 507.2. To the

reaction m xture was added 1.
tetrahydrofuran (0.261 niL). Af
removed i n-vacuo and the resi d
purified on RPHPLC to afford the
Exanpl e 247

N-{(3S)-I-[4-(Acetyl am no) phenyl ] p| perl di n- 3- ?/ hydr oxyadamant ane-1 - carb
oxani de-ékide)- N+((3s¢1qcﬁq@hmdnylman)f1emfhﬂwllal§fm }alpﬁlrl@ee”dﬂ)—é feoxy-jas

I t th th f le 171, 1-4.
ana ogou wa?'g}al]%% 5.C -ca%%gxa e t he synthesis of exanple st eps

248 N- { ( 38) hif Aerﬁpxmaa waamepwcbwerm Profadtei thit ieag agalagous bt dssrehtbiette- car bo

de The S p Hsi a procedure that was anal ogous
o' hapites ol EnSR PEREs LT RLEPRI 0L Sl

synt hesi exanple 171, steps 1, 3 and 4. LQME:
M+ |—|)+ 410. 2. Exarrple 249

N- ((3S).- él Eg Cycl opropyl car bonyl ) am no] phenyl } pi peri di n-3-yl ) - 4- hydroxyad
amant ah&PREAbdxan de

a-ot potassiumtert-butoxids in
dring for 2 h the volatiles were

@ eutralized by diluted TFA and

degired product. LCMS (M+H) + 427. 3.

3-Hydroxy-N-[(3 S)-l-(quinolin-S-ylsulfonyl)piperidin-3—yl]-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)" = 445.2.

Example 214

Yy
15

N-[(3S)-1-(2-Fluorophenyl)piperidin—S-yl]-3-hydroxy-8-azabicyclo[3.2.1]0ctane-8-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.
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The title conpound was prepared using a procedure that was anal ogous to
that described for the synthesis of exanple 171, steps 1-4. LCMs: (M + H+
= 438. 3. Evanu/e0250 PCT/US2005/028201

4- Hydr oxy-4-met hyl - N-{(3S)-1-[5-(trifluoronethyl)pyridin-2-yl]piperidin-3-y
| } adamant ane-1| car boxam de Step 1: Benzyl b

S-S tfft-hydroxy-~nethyl-I|-ada n'gﬁl Jgar bonyl Jam noJpi peri di ne-| - car boxyl a
t eBenzyl (3S)-3-{[(4-o0xo0-I -adﬁ‘yl)ﬂéa | ] am no} pi peridi ne-1|-carboxy

| ate (41.0 ng, 0.0000999 nol, Yrepared thg product fromstep 1 in the
synthesis of exanple 171) in THf (2.0 nL) was cooled with a dry-ice bath to

-78 C. To the cool ed sol ution added nethyllithium (0.15 nL, 0.0050
nol). After stirring for 30 m the reaction was quenched with a
sat urated anmoni um chl ori de so ion and was extracted wth ethyl acetate.

The organic |ayer was dried ovefr Na2SOH4, filtered, and concentrated under

reduce sure. Step2:. . ... . ;

+ vy SSFIaro RSB Dadperi il hroropy ambierslo R s Upeiane Sparboamide .
conpound washiptepgsuad was prepared prigrepraceduteibat waasnabesahoigdbal dessribeshfor the

oS Bathlio G SRS S0 NEHS: QE +ByATBL, 171, steps 3. LOVS: (M Hy+ =

4- Hydr oxy-4-nmethyl -N-{(3S)-1-[5-(trifluoromethyl)pyridin-2-yl]piperidin-3-y
| } adamant ane- | car boxam de A m xture of 4-hydroxy-4-nmethyl-N [(3

S) - pi p&*PBPIE240 y| | adanmant ane-1 - car boxami de (20.6 ng, 0.0000704 nol),
2-chloro-5-(trifluoronethyl)pyridi n% (2.2 ng, 0.000106 mol) and N

Ndi i sopr opyl et hyl ami ne (35 uL, (0.90 in N Ndinethyl formam de (0.705
m., 0.00911 nol) was irradiate dero mjer opgve at 150 OC for 20 min. The
m xture was adjusted with TFA tg pH = 2.0 and was diluted w th nethanol
(0.8 nm.). The resulting solutigmywas purified by prep.-HPLC to give the
desired product. LCVMS: (M + H) 438. 3. Exanple 251

CN
(3-endo)-N- [(3S)-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
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|
15  (3-endo)-3-Hydroxy-N-{(3S)-1- [4-(methylsulfonyl)phenyl]piperidin-3-y1}-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 196. LCMS: (M + H)" = 408.2.
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Met hyl

[4-((3S)-3-{[ (4-hydroxy-I|-adamantyl)carbonyl]am no} pi peridin-1-yl)phenyl]ca
rbamat e TWe 20odid2es9sonpound was prepared using a proceduPeTiusatosw2e01

anal ogous to that described for the synthesis of exanple 171, steps 1-4.
LCVB: (M + H)+ = 428. 3. Exanple

252( 3-endo) - 3- Hydroxy-N-{(3S) - | - (Hrllﬁ onet hyl ) phenyl ] pi peri di n-3-yl }-
8- azabicycl o[ 3. 2. 1] oct ane-8-c¢ rbo am de title conpound was prepared
using a procedure that was anal gescribed for the synthesis of

exanple 196, steps 1 and 2. LCIVB
(3-endo)-N-[(3S)-1-Bi phenyl -4-y

(M+ H)+ 398 2. Exanple 253

~Nperi di n-3-yl]-3-hydroxy-8-azabi cycl o[ 3. 2.
1] oct ane- 8- carboxam de The tit onpound was prepared using a procedure

t hat was anal ogous to that descrybed for the synthesis of exanple 196,
steps 1 and 2. LCVMs: (M + H)+ = _406. 3. Exanple 254

(3- endo) N-((3S)-1-{4-[(Cycl o'fﬂcopyl acetyl ) am no] phenyl } pi peri di n-3-yl)-3-hy
dr oxy- -1 I’lﬁ{i@r‘oﬁreﬂﬁbk X efi@insB3-yii -8t ur e of

(3- endd) Iﬁ???%%ﬁpéx?ﬁ%g% %zt)p enyl ) pi per?gl ?ﬁ%}gg’] 3- hglglr oxy- 8-

azabi cwaWQOI@le]]M%@rﬁéc%’b%%%(am de (30.0 ng, 0.0000871 nol, prepared as

exanpl e 243 af &l oCa potddufekat YalBnaldo0ORKRA dmh)aed for MeN
- di met hy| foiﬂrlrlggl &(ﬂwappénﬁﬁ d”c Yo ) was b o

ben¥ ot syindteeis of expinplryPé. |%‘€M§n@4ﬁ3ﬂ)aﬁﬂﬁ§‘) phosphoni um hexaf | uor ophosphat e
(57.8 ng, 0.000131 nol). After stirring at it for 10 mn., N

N-di i sopropyl et hyl am ne (0.0303 nL, 0.000174 nol) was added and the

react i Brampkl? e was stirred at rt for an additional hour. The crude

m xture was diluted with ACN and wa{er and was purified on RP-HPLC to give

the desired product. LCMVS O\\ N N—2\_oH

O—S—O

cl
N-{(3S)-1-[(4-Chloro-1-naphthyl)sulfonyl] piperidin-3-yl}-4-hydroxypiperidine-1-carb0xamide
10 This compound was prepared using a procedure that was analogous to that described for the

synthesis of example 123, steps 3 & 4, followed by a procedure that was analogous to that described
for the synthesis of example 9, steps 2 & 3. LCMS: (M + H)" =452.2.

Example 220

15 bt Y

N-[(3S)—1-(S-Ethylpyrimidin-Z-yl)piperidin—3-yl]-4-hydroxyadamantane-1-carb0xamide
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.
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(MtH) + 427. 3. Exanpl e 255

(3-endo) - 3- Hydroxy-N-{(3S) -1 -[4-(2-oxopyrrolidin-I|-yl)phenyl]piperidin-3-yl
}- 8- azabwoyoden28598. 1] oct ane- 8- car boxam de To a m xt ur e pofr/US2005/028201
(3-endo)-N-[(3S)-1-(4-am nophenyl ) pi peridm 3-yl]-3-hydroxy- 8-

azabi cycl o[ 3. 2. 1] oct ane- 8- car hoxam de (30.0 ng, 0.Q000871 nol, prepared as
exanpl e 243) and Adi net hyl a yridine (15. 96 0001306 nol) in

t et rahydrof uran (0. N nol ) d tanoyl chlori de,
(0.0126 i, 0.00010@1{ AfTer stlrrlrahg he peaction m xture at rt for
lh, 1.0 Mof potassi m?etrah@dirofura N{0.348 nlL) was added and stirring
was continued at rt flor 2 h. The vol atil g/ﬁ\were renoved in-vacuo and the
resi due was neutralNZe® with diluted TFN a purified on RP-HPLC to give
the product. LCMVS ( 27. 3. Exanple

(3-endo)-3-|—|ydroxy-|\|—{(3% S1-[5-(trifl uororret%?l ) pyridin-2-yl ]lpi peridin-3-y
|'}-8- aznfiiroxyeNd(ISE1-[2(thifmotamethB)pyeintidin 2ryllbépetidin-Syliadanymtane-

(:%-endo%ﬁ 3- hri@roxy N-[ (3S) - pi peridin-3-yl]-8-azabicycl o[ 3. 2. 1] oct ane- 8-

car box SHPGEY8r ochl ori de (15.3 mg, 0.0000528 nol ; prepared as exanpl e 163,
st eps 1-3), Mlcbmp@rndmals@tdpmiedimmea pfBedute, thﬂ oo @83logays Jo, thatrrigscribed for the

| oro |qu up , 0.0000826 nol) in
N- ngt hﬁ’f"ﬁ%f’#(?f %res L4h¥E ﬁgﬂi Was irradiated with nicrowaves
at 150 OC for 15 m n LCIVB (MrH) + 399. 2. Exarrpl e 257

(3-end ) -1 - (6-Fl uoropyridin-2-yl)piperidin-3-yl]-3-hydroxy-8-azabic
ycI o[ 3! aT}’{‘J{zgine 8- car boxami de

O"‘HY@OH OHY@
N~ © OH
<ﬂm | ﬁx

N-[(3S)-1-(2-Chloropyrimidin-4-yl)piperidin-3-yl] -4-hydr0xyadamantane-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

15 N-[3 S)-1-(4-Chlor0pyrimidin-2—yl)piperidin—3-yl]-4-hydroxyadamantane-1-carb0xamide
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 224



The title conpound was prepared using a procedure that was anal ogous to
that described for the synthesis of exanple 256. LCMs: (M + H)+ = 349. 3.
Exanpl e Avanaymbsss assay of | | bHSD Al in vitro assaygs/usess/opaof or ned
with clarified |ysates as the source of | | bHSD activity. HEK-293

transi ent transfectants expressing an epitope-tagged version of full-length
human 11 bHSDI were harveste centrifugatitn. Nghly 2 x 107 cells were

resuspended in 40 nL_of_ JNysi fe (25 TN pH 7.5, 0.1MNaCl, 1
nmM Mg 2 and 2507mM sucriose sed i n(%?ﬁ crpf l'ui dijzer. Lysates were
clarified by centrifugdti o and the supermdt ants wereOHl i quoted and frozen.
Inhibition of | | bHSD by test compounds _‘was assessed in vitro by a
Scintillation Proxi Assay (SPA). Dryt conpounds were dissolved at 5
mMin DVBO. These iluted in DVBO t 8 itabl e concentrations for the
SPA assay. 0.8 nL of 2-fold serial dilutigns of conpounds were dotted on
384 well plates in such that 3 | ogs#6hconpound concentrati on were
covered. 20 niL of clgri| ied lysate was added to each well. Reactions were
initiated by additionNdof 20 nL of substratNecofactor mx in assay buffer

25mM i o5 in-4L i i a hndiBkar®oXumeat r at i f
o TR O i A oA bedaigonipaontan 1 ons o

400 nmM _ riton X-100, Pl at.es e

i ncubat ed aThig Po®und wap prspared psingepreesdushaiaras a’éﬁ.lx%%‘?%@&h%fe%‘fﬂg?dt %égﬁieof 40
nL of \1 b - t\datmhadspheen pre-incubated with 10 mv
car ben%’%&ﬂeg%ﬂ%ﬁxgﬁfnggﬁeﬁgﬁ‘ﬁ ggfej%i ii C ITPmnocI onal antibody. Quenched pl ates
wer®e incubated for a mninmnumof 30 mnutes at RT prior to reading on a
Topcou?%alﬁgliee il lation counter. Controls with no lysate, inhibited |ysate,
and w n were run

H H
O'\\NW“/@ O‘\\N\[“/@/OH
N o) OH N o)

= | F E/ i/l F

SN SN
N-{(3S)-1-[4-(3-Fluoropyridin—4-yl)phenyl]piperidin—3-yl}-4-hydroxyadamantane-1-
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)* = 450.3.

Example 226

H
~\\N Nm/OH
o

[
0=8=0

X
A\

15 4-Hydroxy-N-[(3S)-1-(isoquinolin-S-ylsulfonyl)piperidin-3-yl] piperidine-1-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.
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routi nely. Roughly 30% of input cortisone is reduced by 1 bHSD in the

uni nhi bited reacti on under these conditions. Test conpounds having an | C50
val ue | eswotn@m2addeut 20 mM according to this assay werecrarsseodeesed: acti ve.
Exanpl e B Cel | -based assays for HSD activity Peripheral blood nononucl ear
cells (PBMCs) were isolated fromnqgrmal human vol unteers by Ficoll density
centrifugation. Cells were plated a§_ 4x cells/well in 200 nL of AIMYV
(G bco- BRL) nmedia in 96 well Efﬁ[ééﬁf |1's were stinulated overni ght
with 50 ng/m reconbi nant hund -4 R&D Sygtens). The foll owi ng norning,
200 nM cortisone (Sigm) was added in the presence or absence of various
concentrations of conpound. TRESEE |'s were incubated for 48 hours and then
supernatants were harvested. Conwersion of cortisone to Cortisol was
determ ned by a commercially a abll\g ELI SA (Assay Design). Test conpounds
having an 1 C50 val ue | ess than &bo 0O mM according to this assay were

cons d@;:;’eggo)ﬁ/%ﬁgﬁﬁyxy-@gle-le(igqgﬁbiiﬁlb@lsuﬂ'&ﬁﬂ)‘iﬁ[{eﬁdﬁﬂabﬂﬂ e MR ant agoni sm

[
Assays nt agoni sm were perfornmed essentially as described
( Jaus carsbicpflé[B@ddockaney-carboxpmide i n and Chemi lunin, 1994, 9: 217-221).

Briefly, HE?%? SN & G ﬁre@rm&sﬂr{g@gﬁ&e@% Bhat WaBERl@oud toalns Hectied foi thh t hr ee
pl asm ds: 1) one designed to express a Iyg%gg protein of the GAL4 DNA
d- p

bi ridi ngynthesimefexample ¢ 6k stgpsiet -GS M E&P tor |igand binding domain, 2)
one contai ning the GAL4 upstream activati on sequence positioned upstream of
a firefly luciferase reporter gene (pFRLUC

Example 228
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(3-end0)-3-Hydr0xy—N—[(3S)-1-(2-naphthylsulfonyl)piperidin—S-yl]-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
O‘\\N\H/NBQ/OH
O
N

0=5=0

15 e

(3-exo)-3-hydroxy—N—[(38)-1-(2-naphthylsulfonyl)piperidin—S-yl]-8-azabicyclo[3.2.1]0ctane-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



Stratagene, Inc.), and 3) one containing the Renilla luciferase reporter
gene cl oned downstream of a thym di ne ki nase pronoter (Pronega).

Tr ansf ectwonsoso®sper f ormed usi ng the FUGENE reagent (Rochmspooshesnsf ect ed
cells were ready for use in subsequent assays 24 hours posttransfection. In
order to evaluate a conmpound's abiliity to antagonize the MR test conpounds
were diluted in cell culture I U (s éﬁ@bcharcoal-stripped FBS, 2 nmM
L-gl utam ne) supplenmented with 1 hwﬂﬁijggkgr e and applied to the
transfected cells for 16-18 h APt the incubation of the cells with
the test compound and al dosterone, the activity of firefly luciferase

(i ndicative of MR agonisn1byC§To terone) and Renilla |uciferase

(normali zation control) were de fyned using the Dual -d o Luciferae Assay
System (Pronmega). Antagoni sm { i neral ocorticoid receptor was

determ ned by nonitoring the ab of a test conpound to attenuate the

al dosterone-induced firefly luaferase activity. Conpounds having an | C500f

200 mM_or |es r si der tiyve. variaus i £ @ns of the

i nvent (30?%‘?)'Nf{%%§:g§r[f‘1'§ﬁﬂ’f ‘591“% tg%gsélgfg?){“gépcf r@&%&ﬁ%@#@bﬁ apparent to those
ski | | egzabiryélbB.2aNéctifecBiedrbexabidegoi ng description. Such nodifications are
also intended to fall wthin the scope .of i :

reference, Fﬂﬂ?ﬂ@defPﬁB?%%P?m%%Ee%d“%ﬁ%??@ggﬁﬁﬁggggﬁﬁﬂS%%PF%%@?%?s,
cited iyatHehie ofxempot 6BRRb LAt LOMS: M iHIDOFPos. 48t2.herein by reference in its
entirety. Wiat is clainmed is: 1. A conpound of Formula la: la or

phar maceutically acceptable salt or prodrug thereof, wherein: L is absent,
S(O 2, g 28t (O, C(OO C(OO(C 3 alkylene), or C(ONRL; Ar is aryl
or heteroaryl, each optionally subsyjituted by 1, 2, 3, 4 or 5 -WX-Y-Z;, RL

is Hor G-6 alkyl; [ii]»N\n/N%}::ﬁ
o OH

N
0=8=0

Cl
(3-endo)-N-{(3 S)-l-[(4-Chloro-l-naphthyl)sulfonyl]piperidin-3-yl}-3-hydroxy—8-

10  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)" = 478.1/480.2.

Example 232
H
O“‘NTNm/OH
)
\
0=8=0

y S

4-hydroxy-N-[(3S)-1-(Z—naphthylsulfonyl)piperidin-S-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 +H)" = 418.2.

20  Example 233



RlLis H CCOOR , S(ORa" , S(ONRCRd , S(O2R"' , S(O2NR Rd" , CL10
al kyl, Cu o hal oal kyl, C2-1oal kenyl, C2-10 al kynyl, aryl, cycl oal kyl,

het er oar yWwo 2b@tosycl oal kyl , aryl al kyl, heteroaryl al kylpcTamgedosabdeyl al kyl
or heterocycl oal kyl al kyl, wherein said CM O al kyl, C -10 hal oal kyl, C2-10
al kenyl, C2-10 al kynyl, aryl, cycloal kyl, heteroaryl, heterocycloal kyl,
arylal kyl, heteroarylal kyl, cygloa kyl%or het erocycl oal kyl al kyl is
optionally substituted by 1, on’ 3\[|§1 : Ofs 4, C 6 al kyl, aryl al kyl,
het er oaryl al kyl, cycl oal kyl, oalt&yl al kyl , heterocycl oal kyl or

het er ocycl oal kyl al kyl , each optionally substituted by 1, 2 or 3 Rl4 ; R3is
H C-6 al kyl, aryl, cycl oal &S::%eteroaryl , heterocycl oal kyl, each
optionally substituted by | |, LN3 -W-X-Y -Z"; or R3 isNR 3aR3b; R3a
and R3b are each, independent H, &G 6 al kyl, aryl, cycloal kyl,

het eroaryl, heterocycl oal kyl, chNoptionally substituted by 1, 2 or 3

-W-X N(\]f .f»fsgl .85, ﬂ%%éoﬁﬂﬁzﬁ&bylmﬁﬁ&lmpemlm yu]tzehwrametrmm -chrbbheyidar e
attache - menber ed heterocyc Oﬁ\ % 1%%) %f%d %8%{ onaIIy
substi t ut edTbyCOIHPOEH%WaS@I@RNe-d%SIDg/aP‘Z’Ce U4 nat s a o thagdes ™and R11
are ea theélﬁlgleeglglﬂ%@ngj xtepﬁ-4@é1@)sg¥+mﬂ€@@mb > C(0)OR b' , OC(O)NR 'Rd
,  NRcRd' , S(OR3" , S(OONR 'Rd , S(O2R " ,
S(® 2NR Rd , SRb' , G.io aIkyI C -10 hal oal kyl, C2-10 al kenyl, C2-10

al kynykxa[ﬁg?gk cycl oal kyl, heteroaryl, heterocycl oal kyl, aryl al kyl,

het er oary cycl oal kyl al kyl or heterocycloalkylalkyl wherein said Cl.
io alkyl, C1 1O hal oal kyl , C2-1 aIH -10 al kynyl, aryl, cycl oal kyl
heteroaryl, het er ocycl oal kyl , ryIaI eroarylalkyl cycl oal kyl al kyl
or heterocycl oal kyl al kyl is op aII@ s bstgg uted by 1, 2 or 3 R14;
0=8=0

(3-endo)-N- [(38)-1-(2,1,3-Benzoxadiazol-4-ylsulf0nyl)piperidin-S-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 163, steps 1-4. LCMS: (M +H)" = 436.2.

H
SR Sad
o)
N

N

Example 235

15 6-((3S)-3-{[(4-Hydroxy-1-adamantyl)carbonyl] amino}piperidin-1-yl)-N,N-dimethylnicotinamide
A mixture of 4-hydroxy-N-[(3S)-piperidin-3 -ylJadamantane-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-dimethynicotinamide (13.8 mg, 0.0000750 mol) and N,N-
diisopropylethylamine (19.4 mg, 0.000150 mol) in N,N-dimethylformamide (0.500 mL, 0.00646 mol)

20  was irradiated under microwave at 120 °C for 10 min. The mixture was adjusted with TFA to pH =



or R1 and R2 together with the carbon and nitrogen atons to which they are
attached forma 3-14 nenbered heterocycl oal kyl group which is optionally
subst i t utwo 2bgs/akps98 or 3 R14 ;or RL and R3 together w tirctrhms2@anbszol at ons
to which they are attached and the intervening - NRRCO nmoiety forma 4-14

menber ed _het erocycl oal kyl group which is optionally substituted 2 or
3 R14 2.0 and RS ﬁde@tMmqbqnhbfo-f&flPh ThicrendiiBoRIA AR YHT P‘F%%é rl?yéPfec?ﬁE‘p ¥s ]f?mi ch
t hey ar. - Afgﬁgmgmﬁd het er ocycl oal kyl group which is
optioﬁ%ﬁﬂ%éé%%gf@?%%égk%¥§fyi2 or 3 Rl4 ; or R4 and R5 together with the
carbon atomto which they are attached forma 3-14 nmenbered cycl oal kyl or
heter0ﬁ%§I@§£ | group which is optionally substituted by 1, 2 or 3 R14 ;
or a oget her with the carbon omto which they are attached form
a 3-14 menbered cycl oal kyl or hetefoc | kyl group which is optionally
substituted by 1, 2 or 3 R14 ey ther with the carbon atom
ered cycl oal kyl or

to which they are attached fqrma 3414 ne
het er ocycl oal kyl group which rE“optionally substituted by 1, 2 or 3 R14 ;
or R10 and R11 together with the carbon atomto which they are attached
forma 3-14 nmenbered cycl oal yT r het er ocycl oal kyl group which is

optionally substituted by 1, 3 R14 ; or R4 and R6 together with the
carbon atomto which they are attached forma 3-7 nenbered fused cycl oal kyl
group or 3-7 nenbered fused ocycl oal kyl group which is optionally

substituted by 1, 2 or 3 R4 or R6 and R38 together with the carbon atom
to which they are attached fo;zLa 3-7 nmenbered fused cycl oal kyl group or
3-7 nmenbered fused heterocycl yl group which is optionally substituted
by 1, 2 or 3 R4 ; Rl4 is hafb i - alkyl, G- haloalkyl, aryl, cycloal kyl,
hetgroaryl , heterocycloalkyLJ<EN, NC2,

tert-Butyl 6-[(3S)—3-({[4-(acetyloxy)-l-adamantyl]carbonyl}amino)piperidin-l-yl]-3',6'-dihydro-
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.

10
Example 237
©/\vo

Benzyl (3S)—3-{[(5-oxo-4-azatricyclo[4.3.1.1(3,8)]undec-l-yl)carbonyl]amino} piperidine-1-
carboxylate
15 Step 1. Benzyl (35)-3-[ (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 (3S)-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-ox0-1 -adamantyl)carbonyl]amino}piperidine-1-carboxylate



ORa, SRa' , C(O)Rb, C(ONRRId, C(OORa, OC(ORb > OC(ONRR d'

NR Rd" , NRe'C(ORd , NRc >C(0)OR a' , S(ORp' , S(ONR Rd , S(O)2Rb’>, or
S( O) 2NRORvO 2pocw208d8and W are each, independently, absemCi/uSceod/oad2kyl enyl ,
C2-6 al kenyl enyl, C2-6 al kynyl enyl, O S NRe CO, COO CONR e, SO SCQ
SONRe, or NReCONR f, wherein said O yl eny

al kyny! eny| This eompaunl wm‘rwﬁwn&%@%qdmt% WB§/arT1°g?“S6? th§t :iTr eg%tﬁe

al koxysynggeSlS &aekggélg%lyste@m D@MSQM4 gt kyl@m no or C2-8 di al kyl am no; X X
and X' ~-are eac ndependently, absent, Ci -6 al kylenyl, C2-6 al kenyl enyl,
C2-6 al kynyl enyl, aryl, cycl oal kyl, heteroaryl or heterocycloalkyl mhereln
said Odt?pr aj;g%%]zt e|3L [32(? ﬁjkym;-m Lzewézlnan&@ca@b&M}Mﬁmbﬁwhmn@y@bwﬂm

het er oa ro I's optionally bstijt
hal%, CN NEEzy IOHBS)E- -{- mwbﬁ@maeﬁyl)gaﬂpp&vﬁ%wm%ypeg@%f'x' ar &%& é‘?rm? Lg or

c2-8 d
al kyl eg%dﬁ&@"@ 1a|n}< \{ (1 %%)Cxﬁasgt{egteﬁﬁﬂg} hgﬁx?QﬁQﬁﬁh@%fﬁd)ﬁL @bcmm%@ B
S|Ok sc;lzaa GOt \eas smredt\lmmmmfght ViBlesr selvantswdscvaporgech iRipp ) affor thg desire
al kenyl en \
nal o, Rpee i S B e R MOR BRI ReR, | im0 o 28
d| al kyI;m no;, Z, Z and Z" are each i ndependently, H, halo, CN, NO2, OH,
y ha K9 : l

G 16 R0 e R RS o Bl e R o

gcra;:arowb?a@bzlh‘déyl \/\herel n said Cl- 6 aI kyI C2.6 al kenyl, C2-6 al kynyl,
, cyclo

oy o T R ELPE o SASKEMRLS s i o
aryl, oyas3aably020 hel) wamac%yéd wittetaeetyef! (Hﬁl K9-B mIgNt rtl\feazl hothe migigre W80) Rb,

gg %g gg gl%gbﬁe%%gq%&\%%&?p@t 3 Sa?gQ%]H%vﬁth oWz o nliCR: ResditinhBhiGh) W

15  purified by prep.-HPLC to give the desired product. LCMS: (M +H)" = 426.2.

NR e,

Example 238

NO,
(3-endo)-3-Hydroxy-N-[(SS)—1—(4-nitrophenyl)piperidin-3-yl]-8-azabicyclo[3.2.1]0ctane—8—
20  carboxamide
Step 1: (3S)-1-(4-nitrophenyl)piperidin-3-amine
To a stirred solution of zert-butyl (3S)-piperidin-3-ylcarbamate (2.50 g, 0.0125 mol) in N,N-
dimethylformamide (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+H)"
222.2.



wherein two -WX-Y-Z attached to the sane atomoptionally forma 3-14
menber ed cycl oal kyl k or 3-14 nenbered heterocycl oal kyl group optionally
substi t utwo 2bg6/akps98 or 3 -WX'- Y'-Z"; wherein two -W - XcrIs2005/02¢20mched to
the sane atomoptionally forma 3-14 nenbered cycl oal kyI or 3-14 nmenbered
het erocycl oal kyl group optionally substituted by 1, -W X" g Z"'
wher ei Step W pfi—éﬁd@ -3-BydrohyelN-[ Rk (4itablerdipiperigin: 3)0’11 ‘?“’Z‘Z’ZCJ’F@[ bt H@Fm’[’% n
wherein 5 mée -Z" is other than H Ra and Ra are each, |ndependently, H,
C1-6 ai%kyt? 6 hal oal kyl, C2-6 al kenyl, C2-6 al kynyl, ary c) oal kyl ,

het er oar yI Blre thtletcempaind Iwaaprtcyared wekngraairopedusp thaicyasgnalpgaps to thit dBSCHé 44t kyi |

C2-6 al ken $.Qft K= higteroaryl or

4, I
het eroh?l %%?Flﬁcfexaﬁlgit lgr%g%éy %li Cdﬁeggir ocycl oal kyl al kyl is optionally
subistltuted WIthH OH, amno halo C -6 alkyl, G -6 hal oal kyl, aryl,
aryl al Egl E th%ﬁﬁr oaryl, heteroaryl al kyl, cycl oal kyI or heterocycl oal kyl; Rb

and Rb , i ndependently, H C - alkyl, G -6 haloal kyl, C2 al kenyl,
C2-6 al kynyl, aryl, cycl oghKkyl teroaryl, phet =m cl oal kyl, arylal kyl,
het er oaryl al kyl, cycl Ky r et yht al kyl , wherein said G
6 al kyl, C -6 hal oal kil , | C2- 6 enyl , [CZE al ky aryl, cycl oal kyl,

het eroaryl, heterocyc kyI aryl al kyl [>Niet eroaryl apklyl cycl oal kyl al kyl
or heterocycl oal kyl al kyl is opti onal ly substituted with H OH, am no, hal o,
C-6 alkyl, G -6 halo I, C -6 hal oal aryl, arylal kyl, heteroaryl,
het er oaryl al kyl , cycl or heterocy | kyl ; RO and Rd are each,

i ndependently, H G-I aI kyI C -6 halo I kyl , C2 6 al kenyl, C2-6 al kynyl,

Ty O

N-((3S)-1- {4-[(1-Acetylplperldm-4-yl)oxy]phenyl}plperld111-3-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-[(3S)-piperidin-3-ylJadamantane-
1-carboxamide and fert-butyl 4-(4-chlorophenoxy)piperidine-1-carboxylate to afford tert-butyl 4-[4-
((38)-3-{[(4-hydroxy-1-adamantyl)carbonyl] amino } piperidin-1-yl)phenoxy]piperidine-1-
carboxylate, which was subsequently deprotected and acylated using the protocol outlined in example

15  1step2. LCMS: (M +H)" =496.3.

H H
O"\NY@ @"‘NY@OH
0] OH 0

N N

Example 240

0 0 \
U“g\o ngo

Methyl 4-[4-((38)-3-{[(4-hydroxy-l-adamantyl)carbonyl]amino}piperidin—l-
20  yl)phenoxy]piperidine-1-carboxylate
The title compound was prepared using a procedure that was analogous to that described for

the synthesis of example 239. LCMS: (M + H)"=5123.



aryl, heteroaryl, cycloal kyl, heterocycl oal kyl, aryl al kyl, heteroarylal kyl,
cycl oal kyl al kyl or heterocycl oal kyl al kyl, wherein said CG-10 alkyl, G-6
hal oal kylwoGBedh2edokenyl , C2-6 al kynyl, aryl, heteroaryl pcrysk@alokszhbi

het erocycl oal kyl, aryl al kyl, heteroaryl al kyl, cycl oal kyl al kyl or

het er ocycl oal kyl al kyl is optionally substituted with H OH, am no, halo,
C-6 alkyl, G- 6 hal oal kyl , Cl-6 hal oal kyl, aryl, arylal kyl, heteroaryl,
hetero§%¥%$J cycl oal kyl or heterocycloal kyl; or RO and Rd together with
the N a to mhlch they are attached fogrma A, 5-, 6- or 7- nenbered

het er ocycl oal kyl group; Rc and Rd gre
C -6 hal oal kyl, C2-6 al kenyl, 6Nal

het er ocycl oal kyl, aryl al kyl, Egigro. ylal kyl, cycl oal kyl al kyl or

het er ocycl oal kyl al kyl, whereinsaid T -10 alkyl, C -6 haloal kyl, C2-6

al kenyl, C2-6 al kynyl, aryl, heteroaryl, cycloal kyl, heterocycl oal kyl,
aryl al kyl, heteroarylal kyl, c al kyl al kyl orheterocycl oal kyl al kyl is
optionally substituted with H, , ami no, halo, Cl-6 al kyl, GCi -6 hal oal kyl,
Cl hal oal kyl, aryl, arylal kyl, heteroaryl het er oaryl al kyl , cycl oal kyl or
het er ocycl oal kyl; or Rc and Rd ‘ﬁ?;gg rwith the N atomto which they are

, independently, H G -10 alkyl,
eHyl, heteroaryl, cycloal kyl,

attached forma A, 5-, ed heterocycloalkyl group; Re and Rf
are each, |ndependently, H O-—I , Cl hal oal kyl ,. C2-6 al kenyl, C2-
al kynyl, aryl, heteroaryl, cycloal kyl, C’neterocycloalkyl aryIaIkyI

het er Oafﬂﬂ'cﬁb@lN [(mynl(mqllu)ﬂeaiyksyﬂfom)plimﬂm@ynbwnepywnpmqmﬁher ein said Cl
10 al kyl, C1 haloalk al kenyl, C2.6 al kynyl, aryl, heteroaryl,

cycﬁoaD’H?‘Fam%‘l“@rB P’b"&?ci?l aryl al kyl, het eroaryl al kyI cycl oal kyI al kyl
or heter ocyqlh@@hkyéraﬁdﬁydl wh§pn@patrécmsaigl ayprS@Bﬁi’e itltawmdamictgbusl-lp ti@Hdesaribaddor hal o,

Cl1-6 al kyl, G - 6 haI I al aryl, arylal kyl, heteroaryl,
heteroébW&tf’WO eE%}’?:H k%@ﬁ% (ﬂg‘ilg)r %21 vpal kyl ; or Re and Rf together with
the N atomto which they are attached forma 4-, 5-, 6- or 7-

H
O‘\\N\[(@'
N o OH

N_o
10 /\/&

N-((35)-1- {4-[Acetyl(methyl)amino]phenyl}piperidin-3-yl)-4-hydroxyadamantane-l-

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

NN
(Y
O OH

N

(3-endo)-N- [(3S)-1-(4-Aminophenyl)piperidin-3-yl]-3-hydr0xy-8-azabicyclo[3.2.1]octane-8-

carboxamide



menber ed heterocycl oal kyl group; and g is 1 or 2; with the provisos: (a)

when L is absent and R2 is nethyl, then R3 is other than C2-3 al kyl

subst i t utwo 2b96/033982Rb; (b) when L is absent and R3 is metrhyskoosiobs2nl R2 i s

ot her than ethyl substituted by NRORd ; (c) when L is S(C»Z and Ar is

4- et hyl phenyl, then R3 is other than piperazin-1-y

substitut edAby amypiture(d) afhen (B- eF@O)Q(}@@X&ﬁH[Qﬁ)r15(42““%111@?1’1))&}?&’5“%‘“ St} t han

aryl igt V¥ Xas exdinplE @3 8)W 80 ik, bfS

C(O NH%aIb%Q%\!)[I3>2 ﬁ&ﬁ%ﬁf I cld{b%gasn?%{etﬁ 8e6 0§b 0ich ?‘epa is I())t er) t han

het er odfepIH wasdwiogenated ipthe Presyce xt 106 Pg/C uaéer@e#lﬁpm Pﬁ‘iﬁﬁ’é? Pﬁhyfi@aelb‘gﬂeﬂught

-W-X rRed B a3 -DEMYNIVER HY'S= 345 3.

A I?(% %at?ael%st @Qsdﬁlﬁefréd cl?@argdﬁheoﬁlﬁﬁé wTamnlﬂcei%k Bied o Deuaet gbal 5 2 The

conpound of cla|n11 mhereln Lis S(O2. 3. The conmpound of claim1 wherien

Lis a%§%§b 244 The conpound of claim 1 wherein L is C(O. 5. The conpound

of cla Wherein L is C(O)NR L. 6, The conpound of claiml1 wherein L is

C(OO(C 3 alkylene). 7. The c oﬂnd f claiml having Forrmula Ila:8. The

compound of claim7 wherein Ar[is phaﬁy ; ridyl, pyrimdinyl, thiazolyl,
oro2 KW ¥py-Z. 9. The conpound of claim

pyrimdinyl, thiazolyl, each

each optionally substituted w
7 wherein Ar is phenyl, pyridyl,

(3-endo)-3-Hydroxy-N-((3S)-1-{4-[(methylsulfonyl)amino]phenyl}piperidin-3—yl)-8-
azabicyclo[3.2.1]octane-8-carboxamide

10 To a mixture of (3-endo)-N-[(3S)-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-
dimethylaminopyridine (16.0 mg, 0.000131 mol) in methylene chloride (0.30 mL, 0.0047 mol) was
added methanesulfonyl chloride (0.00843 mL, 0.000109 mol). The mixture was stirred at rt for 1 h.

After removal of the volatiles in-vacuo the residue was diluted with water and ACN and purified on

15  RP-HPLC to give the product. LCMS (M+H)" 423.2.

Example 245

OH

\©

O
Ethyl {4-[(3S)-3-({[(3-endo)-3-hydroxy-8-azabicyclo[3.2.1]oct-S-yl]carbonyl}amino)piperidin—1-
20  yllphenyl}carbamate
To a mixture of (3-endo)-N-[(3S)-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) 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



optionally substituted with 1 or 2 halo, nitro, cyano, am no, Cl-

hal oal koxy, di al kyl am nocar bonyl, di al kyl am nocar bonyl al kyl oxy,

cycl oal kywoandmomnyisam no, cycl oal kyl car bonyl (al kyl ) am noPCT/US2005/028201

al koxycar bonyl am no, al koxycarbonyl, al kyl sul fonyl, alkylsulfonylanino
cycl oal kyl al kyl carbonyl ani no, aryl, heteroaryl, heterocycloa X

aryl al Kyl Afiey rensopel o dickuplatiley in-vasu thsayndus ayar Pusljzed yatp difiied SFA and purified

acyl (a @ substituted by
aIkoxy%kﬁh%ﬁgrﬁg§W%¥%6$%%9%§hnypxgg?@¥ ox%gzirolldlnyl wherein said aryl,
het eroaryl, heterocycl oal kyl, and heterocycl oal kyl oxy, are each optlonally
substlkute ?mione or nore halo, cyano, Cm al koxy, acyl, acyl am no,
alkylsuf?o%y cycl oal kyl am nocar bonyl , al koxycarbonyl, or am nocarbonyl .

10. The compound of 7 whererin i cycl opropyl, cyclobutyl, cyclopentyl,
cycl ohexyl, cycl oheptyl, adamy ) br %3F§ﬁ3 2. 1]octanyl nor bor nyl ,
- 7<®@n- aza blcyclo[3 2. 1]0ctany|

1,2,3,4- tetrahydronaphthyl az'epas
|ndonI qui nol i nyl, indol -3-yl fethyl, or eny each optionally

substi t ut ed by 1 or 2 -W-X -Y, 11 The conpound of 7 whererin R3 is
cycl opropyl, cyclobutyl, cycl o yl, cycl ohexyl, cycl oheptyl, adamantyl,
bi cycl o] 3. 2. 1] octanyl, norbornyly, 1,2, 3, 4-tetrahydronapht hyl,

azepan- 7-on-yl, 8-aza-bicycl o[ 3N. lpoctanyl, or phenyl, each optionally
substituted by 1 or 2 hal o, CiAaIkyI, Cl al koxy, hydroxyl al kyl, aryl,
ary%oxy, het eroaryl, heteroary or al kyl carbonyl oxy; wherein said
ary het er o ?4_ g $, %lj?(ﬁﬂ typtgd by 1 or 2 G -
al kyl 'fkagﬁﬁﬁvgﬁﬁgﬁbﬁfﬁﬁﬁ 8%?“P?d§u%§$ﬂﬁh %@ﬁ y aPQﬁiycarbonyl 12. The
conpougghbidyclo|3a. I]b&taiiha&-bmg;oi:a]mﬂul allia:llia. 13. The conmpound of claim1
having For m’ij a I mlxture of  (3-endo)-N-[(3S)-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-bromovaleryl chloride (0.0146 mL, 0.000109 mol). The reaction was stirred at rt for 1 h to
afford the acylated product, which was detected by LCMS (M+H)" 507.2. To the reaction mixture
was added 1.0 M of potassium fert-butoxide in tetrahydrofuran (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 HPLC to afford the desired product. LCMS (M+H)" 427.3.

H H
R oy

N

Example 247

HN HN

7;0 740
N-{(3S)-1-[4-(Acetylamino)phenyl] piperidin-3-yl}-4-hydroxyadamantane-1-carboxamide
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



| Va. 14. The conpound of claim1 having Formula Va: Va. 15. A conpound of
claim1 having Formula | : | or pharmaceutically acceptable salt or prodrug
t her eof , wben@/020598r is aryl or heteroaryl, each optionaclryussasses2out ed by
1, 2, 3, 4 or 5-WX-Y-Z,RLis H CCOORD" , SCOR3 , SCONR Cc'Rd >,
S(O2R" , S(O2NrRc >Rd" , C1-10 al kyl, C1-10 hal oal kyl, C2-10 al kenyl,
C2-10 al kynyl, aryl, cycloal kyl, hgter |, heterocycl oal kyl, aryl al kyl,
het er oaryl al kyl , cycl oal kyl al oN heterlocycl oal kyl al kyl, wherein said
C-10 alkyl, C1-10 haloalkyl,fz:jlo al KENyTyqC - 10 al kynyl, aryl,
cycl oal kyl, heteroaryl, hetero cloa’kyl, aryl al kyl , heteroaryl al kyl,

cycl oal kyl al kyl or heterocycl oal kyl al kyl is optionally substituted by I 5 2
or 3 Rl4; R2is H Cl-6 alkyl ryl al kyl, heteroaryl al kyl, cycl oal kyl,

cycl oal kyl al kyl , heterocycl oal or heterocycl oal kyl al kyl, each optionally
substituted by 1, 2 or 3 R14 ; is H G-6 alkyl, aryl, cycloal kyl or

heteroaryl, each optionally suf¥¢iouted by 1, 2 or 3 - W-X-Y -Z: R4, R5,
R6, R7, R8, R9, R10 and Rl11l are ¢ach, independently, H OC(OR"' , 0C(0)OR

b' , OOR b >, O NR.C' 'V NR.c'.Rd", NR G’ R a' O OR b
S(O RCF(‘I-&3%%df;w$m2®?Ph§E§j@??§ﬁ“?3§ 0‘5“”%&&"%32‘“"71%%"’%5“8& - ? 0 al kyl,
G - 10 hal oafrky/fitle dedpbthdakdiidplared Gaing @ padckduny/that wasyanalogyrs tapthitdeberibed for

het eroaryl , heterocycl oal kyl, aryl a ) terogryhbal kyl , cycl oal kyl al kyl
or het@Péﬁvlaeﬁ@sfwmaleléﬁ,st%&ﬁeﬂ 4sin%§isc@qgﬁ@ a%? G -10 hal oal kyl, C2-10

al kenyl, C2-10 al kynyl, aryl, cycloal kyl, heteroaryl, heterocycloal kyl,
aryl al kyl, heteroaryl al kyl, cycl oal kyl al kyl or heterocycl oal kyl al kyl is
opti onBrappledhdtituted by 1, 2 or

H H
o~y A
N 0 N O OH

HN.__o HN; 0
N-((3S)-1-{4-[(Cyclopropylcarbonyl)amino] 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. LCMS: (M + H)" = 438.3.

H H
SR % OY@
N o N 0 OH
Z N

Example 250
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15  4-Hydroxy-4-methyl-N-{(35)-1- [5-(trifluoromethyl)pyridin-2-yl] piperidin-3-yl}adamantane-1-

carboxamide
Step 1: Benzyl (35)-3-{[(4-hydroxy-4-methyl-1 -adamantyl)carbonyl]amino}piperidine-1-carboxylate



3 Rl4 ; or RL and R2 together with the carbon and nitrogen atons to which
they are attached forma 3-14 nenbered heterocycl oal kyl group which is
opt i onal lwoudsaoiost ed by 1, 2 or 3 R14 ; or Rl and R3 togaisbes/ovs2oh t he
carbon atons to which they are attached and the intervening - |SI RRCO
noi ety forma 4-14 menbered heterocycl oal kyl group which is opéi nal |y
subst i t ut edBéwyll,(39-of[(Bortkadamenty Boarbansllaraine ipipstidias- 1 vabrrotlaie ér%bé‘?% and

nitr 09@@@5%01'[ Sreﬁy’\g?écpﬂv\l}] u@{f?on@EtE@P hﬁﬂe iﬂfh@@of:)&arﬁﬁle WTHE‘ (2.0 mL)

het er oC ptionally substitute 8r 3 _R14 ;
or R4 \aawcbo%dmmgetdlwrce\hﬁthhotﬂﬁe%é[ﬁlﬂ@ﬁfoaleéﬁ?lﬁwwséﬁdqdﬂﬁhyélﬂt@“%( deMd form

a 3- 140 er d g e?lsf?l‘ﬁn%ﬂ) rrl%l 1&1&:“@2[59@1{ 6ds RednBhRACY Bl @abitykedddndbighivhii ch i's
optiondl 'y substituted or or and R7 toget her vx%aéggt he

cardbonchadrgin Sbhlthn a@waSh@ﬁyraetﬁbWéb teﬁh/h wtaff‘e r Fheao’fsanl%lab‘@rfﬁ"’ér% &
3-14 h which is optionally substltuted by 1
TRERSH S D SEAGY BB U,

2 or wth the carbon atomto which they are
attached forma 3-14 nmenbered cycl oal kyl or 3-14 menbered heterocycl oal kyl

{ l ntafe-r-caroo & Rlo d Ru
e e T e e g@if:%@

menber ed cy&“hlsabxkpduntbrwa8pmnarﬁﬁbm%eproﬁﬁétl@rf ytep aealoagps 9rthat gleskH
t onal l%ﬁ‘ff’ St it)llétlefﬁ § <1 L@M@r 4. ,¢y3 R4 and R6 together with the

on™; are att che forma 3-7 nenbered fused cycl oal kyl
group or 3 7 nenbered fused heterocycl oal kyl group which is optionally

substi Ut 3y 1 ih-sthedensher-mt om to
whi ch %édmjfyt acmﬁ 6’37?’2%% 1% (r%ud’;' eetﬁg)gy?‘%ge c?gloza k@% group or 3-7

menber e&#bbmﬂda het erocycl oal kyl group which is optionally substituted
A mixture of 4-hydroxy-4-methyl-N-[(3 S)-piperidin-3-ylJadamantane-1-carboxamide (20.6
15 mg, 0.0000704 mol), 2-chloro-5-(trifluoromethyl)pyridine (19.2 mg, 0.000106 mol) and N,N-
diisopropylethylamine (35 uL, 0.00020 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-((3S)—3-{[(4-hydr0xy-l-adamantyl)carbonyl]amino}piperidin-l-yl)phenyl]carbamate
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)' =428.3.

Example 252



by 1, 2 or 3 R14 ; R14 is halo, Cl- alkyl, Cl-4 hal oal kyl, aryl,

cycl oal kyl, heteroaryl, heterocycloalkyl, CN, NO2, ORa, SRa, C(ORb ,
C(0) NR Rawo,2068(00p0R ' , OC(O Rb' , OC(O)NR 'Rd" , NRR dPCTNRe008(02R d'
NRc' C(0O)OR &' , S(ORb' , S(ONRRI , S(O2Rb ; or S(O2NRc'Rd "; W Wand
W are each, independently, absent, C -6 al kylenyl, C2-6al kenyl enyl, C2-6

al kynylenyl, O S, NRe, CO CQOOQ Re y_SO. SOZ SO\IRe or NReCONR f,
wherein said G 6 al kyl enyl, “a kﬂén , C2- al kynyl enyl are each
optional Iy substituted by 1, 2 or 3 Il Cl-4 al koxy, G -4 hal oal koxy,

amno, C 4 alkylamno or CZ 8 di al kyl am no;” X, X and X' are each,

i ndependently, absent, G -6 al kykenyl, C2-6 al kenyl enyl, C2-6 al kynyl enyl,
aryl, cycl oal kyl heteroaryl et er ocycl oal kyl , wherein said G -6

al kyI enyl, C2-6 aI kenyl enyl , 6_al kynyl enyl , cycl oal kyl, heteroaryl or
het er ocycl oal kyl is optionally dubst i t ut ed by one or nore halo, CN, N2,
OH, Gi-4 al koxy, G .4hal oal koXy, Bmino, G -4 alkylanino or C2-8

di al ky{safmd 3}f§dro\§ E(@sm [@(tﬂﬂ&ﬁ@hxethyl)ﬂﬂ@@l]ﬂtpﬁﬂﬂipSﬁ}}Sent G -6 al kyl enyl,
C2-6 al kenyl enyl al kynylenyl, O S, NRe, CO COO CONR e, SO S,
SONRe, a@blcxﬂemmn%wé?’ﬁ“%ﬁd C -6 al kylenyl, C2-6 al kenyl enyl, C2-6

al kynyl enyl T¢I giE@aipo@itt wanmdpated sing bipkdétdue thyt \ias @alogoud ththiodes@ied @ir- 4

al koxy, G -4 hal oal kox am no, C2-8 dial kylam no; Z, Z
and Z"thausﬁent@a@wfexaﬁm@ ﬁﬁ@ﬁfﬂﬁﬂd%Lﬁ\égﬁtﬁ? 0£OH G -4 alkoxy, G-4
hal oal koxy, am no, C -4 al kylam no or C2-8 dial kylamno, C-6 alkyl, C2-6
al kenyl, C2-6 al kynyl, aryl, cycloal kyl, heteroaryl or heterocycl oal kyl,
wher ei Bxampld283 - al kyl, C2-6 al kenyl, C2-6 al kynyl, aryl, cycloal kyl,

het er oaryl or het erocycl oal kyl is ti (Rlnally substltut ed by 1, 2 or 3 hal o,

G -6 alkyl, C2-6 al kenyl, C2- 60“ g

(3-endo)-N-[(3S)-1-Biphenyl-4-ylpiperidin-3-yl]-3-hyd roxy-8-azabicyclo[3.2.1]octane-8-

OH

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 +H)" = 406.3.

Example 254

H
T,

N

7,
15 J

(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)-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



al kynyl, C -4 hal oal kyl, aryl, cycloal kyl, heteroaryl, heterocycl oal kyl,
CN, N2, 0 Ra, SRa, C(0O)R b, C(O)NR cRd, C(0)OR a, 0C(0)R b, 0C(0)NRR d,
NRRd, NRowOQp#s/0dps9BIROC(O) OR , S(O) Rb, S(0) NRRd, S( O 2RbpCorus3(S)n29dRRd;
wherein two -WX-Y-Z attached to the sane atomoptionally forma 3-14
menber ed cycl oal kyl or heterocycl oal kyl %goup optlonall SUbStlé by 1,
2 or 3cycMprojinedCetiFagid (S w.D-Q0AB02 mpD Jo N¥-digpet hykermemit © 09 ?f?ema
optional| r SN e thexPaMepIa ﬁ% fgrrso

opti onall édcisegbgsntn??tﬁ%%ﬁ %E(ggn rIg\I:ﬁ]/\dl)iﬂ%pﬁ?ﬁllu . Wher e#) b ( @ ot he
than H).08hat eiob). | MReryétimil. it fos 1@tnnes J\tit‘rélmsowop%@y'étnﬁle 303 IRL 0.0 17% s
ot her than H tdnYaddionabhol®. ahk¥iude lixtre
haloalwy aéﬁkgga QﬂwE?wﬁ%ﬁmgﬂﬁ?E@%?gﬁ@gpﬁ@&%%ycIoaIkyI he oar%hg
hetr owycdibiddieyith, AGNeneé wates aiddwas pugh ﬁi‘kfmeP@L Cao igie 8 deyired ”6 at gyl
C2-6 aggjﬁy ryI cycl oal kyl, heteroaryl or heterocycloalkyl

het er otyc oa?&y heterocycloalkylalkylis optionally substituted wth H,
OH, amino, halo, G -6 alkyl, C -6 haloal kyl, aryl, arylalkyl, heteroaryl,
heterOﬁrélql§gg cycl oal kyl or heterocycloalkyl Rb and Rb are each,

i ndepe H C6 alkyl, G_6 hanaIkyI .6 al kenyl, C2.6 al kynyl,
aryl, cycloalkyl heteroaryl he ter cyg kyI aryl al kyl , heteroaryl al kyl,
cycl oal kyl al kyl or heterocyclo | K ]a y erein said G- alkyl, G-6
hal oal kyl , C2-6 al kenyl, nylQ yI weycl oal kyl, heteroaryl,

het er ocycl oal kyl , aryIaIkyI
het erocycl oal kyl al kyl is opt|o-4
C -6 alkyl, Q-6 haloal kyl, G
het er oaryl al kyl , cycloalkyl or
i ndependent |y, H, G -10 al kyl,

roarylalkyl cycIoaIkyIaIkyI or

y substltuted with H OH amno, halo,
anaIkyI aryl, arylal kyl, heteroaryl,
'-terocycloalkyl R and Rd are each,

ML- 6ohal oal kyl , 2-6 al kenyl, C2- al kynyl,

10  (3-endo)-3-Hydroxy-N-{(3S)-1-[4-(2-oxopyrrolidin-1-yl)phenyl] piperidin-3-yl}-8-
azabicyclo[3.2.1]octane-8-carboxamide
To a mixture of (3-endo)-N-[(3 S)-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 (15.96 mg, 0.0001306 mol) in tetrahydrofuran (0.80 mL, 0.0099 mol) was
15  added 4-bromobutanoyl chloride, (0.0126 mL, 0.000109 mol). After stirring the reaction mixture at rt
for 1h, 1.0 M of potassium tert-butoxide in tetrahydrofuran (0.348 mL) was added and stirring was
continued at 1t 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  Example 256

NN
SRYE
N Y OH

=
A

—Z

CF3
(3-endo)-3—Hydroxy—N—{(SS)-1—[5-(triﬂuoromethyl)pyridin-Z-yl]piperidin-3-yl}-8-
azabicyclo[3.2.1]octane-8-carboxamide

A mixture  of (3-endo)—3-hydroxy-N—[(3S)—piperidin—3-yl]-8-azabicyclo[3.2.l]octane-8-
25  carboxamide hydrochloride (15.3 mg, 0.0000528 mol; prepared as example 163, steps 1-3), N,N-
diisopropylethylamine (55 upL, 0.00032 mol), and 2-chloro-5-(trifluoromethyl)pyridine (15.0 mg,



aryl, heteroaryl, cycloal kyl, heterocycl oal kyl, aryl al kyl, heteroarylal kyl,
cycl oal kyl al kyl or heterocycl oal kyl al kyl, wherein said C-io alkyl, G -

hal oal kylwoGBedh2edokenyl , C2-6 al kynyl, aryl, heteroaryl pcrysk@alokszhbi

het erocycl oal kyl, arylal kyl, heteroarylal kyl, cycloalkylalkyl or
heterocycloalkylalkyl I S optlonally substituted wit H, OH,  amno, halo, G
6 al ky,00@1826 nie)| in A ksthylpyaroligingas GalSkyl. O(é)ﬁwnol)awuaﬁwd Wil PsTRRPYS at

het er ogeylal kyd Ipﬁgh@ghh¥hfg§9§eterocycloaIkyI or Rc and Rd together with
the Natomto mﬁ?ch they are attached forma 4-, 5-, 6- or 7- nenbered
heterocycloalkyl group, Rc and Rd are each, |ndependently, H, C1-10 al kyl,
C-6 h @h E -6 al kenyl, C2-6 al kynyl, aryl, heteroaryl, cycloal kyl,
het er ocycl 6al'kyl, aryl al kyl, heteroarylalkyl cycl oal kyl al kyl or
heterocycloalkylalkyl, mhereln sai dy kyl, C -6 hal oal kyl, C2-6

al kenyl, C -6 al kynyl, aryl, he¢te anW?ﬁ§§;§loalkyl, het er ocycl oal kyl ,
aryl al kyl, heteroarylal kyl, cy | kyDallKyl sy heterocycloal kyl al kyl is
optional Iy substituted Wit h H, am no, halo, G -6 alkyl, Cl1 6 hal oal kyl,
C -6 hal oal kyl, aryl, arylal kyk eteroaryl, heteroarylal kyl, cycloal kyl or
heterocycl oal kyl ; or R and Rd togdther with the N atomto whi ch they are
attacheg forg;a 4&@ é 6- or 7 nmefber ed het erocycl oal kyl group; Re and Rf
are eailend OCRLFMoroplyridin-2- ilin-3-G1]-30nyaRb:838-kdbbicy HS[32. Bb AT C2-6
al kyny arol? Rﬁ% Qoa?‘o II_chyc og‘% , ?‘]r oc}i:/lc %zéky:b yar[gl alﬁll)(yl -
heteroaa#ﬁmﬁmyk cycloalkylalkyl or heterocycloalkylalkyl wherein said
Cl-10 alkyl ’Thgtlﬂg cgl o(aﬂél Kv% re%e@usﬂlgkae&wedu@%ia@ wa Kﬂé‘[ﬁgbus t@rth/alt deddgbartoar yl ,
cycl oal kyl , 'heterocycl oal ky F N%h . heteroarylal kyl, cycloal kyl al kyl
or het dnesyyibbsisdfioydred«336. |1§M)5bt( =" I1/34§t§bst|tut ed with H OH amino, halo,
G -f alkyl, G-6 haloalkyl, C6 haloalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, cycloalkyl or heterocycloalkyl;

Example A
Enzymatic assay of 11HSD1
All in vitro assays were performed with clarified lysates as the source of 11BHSD]1 activity.

15 HEK-293 transient transfectants expressing an epitope-tagged version of full-length human 11BHSD1
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 11BHSDI by test compounds was assessed in vitro by a Scintillation Proximity
Assay (SPA). Dry test compounds were dissolved at S 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 pL of substrate-

25  cofactor mix in assay buffer (25mM Tris-HCL, pH 7.5, 0.IM NaCl, 1 mM MgCl) to final
concentrations of 400 uM NADPH, 25 nM SH-cortisone and 0.007% Triton X-100. Plates were
incubated at 37 °C for one hour. Reactions were quenched by addition of 40 pL of anti-mouse coated
SPA beads that had been pre-incubated with 10 pM 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 11HSDI in the uninhibited reaction under

these conditions.



or Re and Rf together with the N atomto which they are attached forma 4-
5-, 6- or 7- menbered heterocycloal kyl group; and q is 1 or 2. 16. The 1
conpound wO 20662208985 wherein Ar is aryl optionally substctuiseeshoys2d1 2, 3
4 or 5 -WXY- Z.17. The conpound of claim15 wherein Ar is phenyl or L
napht hyl , each optionally substituted by 1, 2, 3, 4 or 5 -WX-Y-Z 18. The
conmpound of Tt abrmpolibdsvieeingian [Gg, vasiedkserilydn abputn%)pmMWPordleaé% thagASFBNASTF y
substltutg 1,2 or 3 halo; nitro; cyano; Cm alkyl; Cl-4 hal oal kyl;

G -4 af®d ¥% hal oal koxy: di al kyl ani no: di al kyl ani nocar bony!

al kyl sul fonyl ; cycl oal kyl oxy; heteroaryl oxy; aryloxy; cycloal kyl;
heterocycl oggkyl phenyl optionally substituted by one or nore hal o, cyano,
G -4 afFxmppl al koxy, or -NHC(O)-(Ci -4 alkyl); or pyridyl optionally
Sub§tlCuﬂ-ﬂ@lseb)issayﬂoﬁHSMcﬁvikgal o, cyano, .4 alkyl, G -4 al koxy, or

-NHC(O) - (G - . 19. Th
opt i onai 1y Baisget desd o s S ¢fCH o, B 5l ont S 0ar Y
atfﬂn [)nl ?nmbne aaismy OdntrifGgapiyh.i Qyils weﬁy plated di nvyllos cdlisiwetlyih 206 AL af 81|V (Gibeo-
en
O oLy g 02 St GG AR M

glugls {nl #3;1 ‘g@d&f)@y%erﬁ? e HMId“dﬂg moﬂnhﬂge:mblnM easrmcmemgma)ywas adéﬂﬂhndmprcﬁnmel y

Th
whi} ei ar ghsence o’f)yq,r}oa? poncaﬁqaﬁgﬂsl cﬁfpmp(ﬁmi g h% 8‘#5 &gge L%g FeH r}’or @S}g%ts?dﬁlg}tﬂeﬁlyl

VCCP

;lh'kelny(Lﬁp@{ar‘lafalﬁtg)&@%oﬁaweste@aGBm@ﬁianﬁT abitiyons wd sdrtidoll tvesl dehgmﬂnedbycarcoﬁlmahzdly Cl. 4
Y avallatl;lg ELISYA (Assay Design).
Test compounds having an ICsp value less than about 20 uM according to this assay were
considered active.
15
Example C
Cellular assay to evaluate MR 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 (Promega). Transfections were performed using the FuGENE6
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-stripped 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
Luciferac 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 ICs, of 200 pM or less were considered active.



23. The conmpound of claim 15 wherein q is 1. 24. The conpound of claim15

wherein R3 is aryl, cycloal kyl, heteroaryl or heterocycloal kyl, each

opti onal lwoudsaotosted by 1, 2 or 3 -W-X -Y' -Z'. 25. Therasomswmstonf claim

15 wherein R3 is C 4 alkyl, aryl, cycloal kyl, heteroaryl or

het er ocycl oal kyl , each opti onaIIy substituted by 1, 2 or 3 halo, C-4

al kyl , O - 4 Vesbwalddificatia@ ofithg firkentien, niddition toghash describpgdieiein, WalkbaApPRato

phenyl I I yht%hdea@@mm, or

Byt Suft s BRI e B Ybo L KR o, B e B Y he

corrpouwdhmftha:slcapemf e aphelded ¢laipg. Fash aerfgrpncsr inlyding)all Rajant, petgatrPBliteHeaady

SUbStI tl'ijr;[ cacljt QY cfed if tl%r rébeiit \% 1f8afioh i gxconﬁgra eIB&eﬁ%STP&H@&eQJ itCdfdikdly. 15 wherein
h ? cq ohe li) cyc opent cycl opropyl,

1, 2, 3 4 tetrahydr onapht hal enyl nor bor nyI or adamantyl, each optionally

substituted by 1, 2 or 3 -WK' - Y' -Z'. 28. The conpound of claim 15 wherein

R3 i s phenyl or naphthyl, each optionally substituted by 1, 2 or 3

-W-X-Y-Z". 29. The conpound of claim 15 wherein R3 is phenyl or

napht hyl , each optionally substituted by 1, 2 or 3 halo, C-4 alkyl, Q-4

hal oal kyl , G -4 al koxy, Cl.4 hal oal koxy, C2.8 al koxyal kyl, aryl, aryl oxy,

pyridyl, or azepan-2-on-yl. 30. The conpound of claim 15 wherein R3 is

phenyl or naphthyl, each optionally substituted by 1, 2 or 3 halo, Q-4

al kyl, Ci1- al koxy, G -4 haloal kyl, aryl or aryloxy. 31. The conpound of

claim 15 wherein R3 is heteroaryl or heterocycloal kyl, each optionally

substituted by 1, 2 or 3 -W-X-Y'-2Z". 32. The conpound of claim 15 wherein

R3 is piperidinyl optionally substituted by 1, 2 or 3 -W-



X -Y' -7 . 33. The conpound of claim15 wherein R3 is piperidinyl optionally
substituted by 1, 2 or 3 CO (Cl-4 alkyl), C(OO(C-4 alkyl), S-(C -4

al kyl), S€B-asep2098 SCO2- (aryl substituted by 1 or 2 hal ecorus@osd2&bkyl ).

34. The conpound of claim 15 wherein R3 is pyridyl optionally substituted
by 1, 2 or 3 -W-X- Y -Z'. 35 The conpound of claim15 wherein R3 is

pyr i dyWhag® claithed isonpound of claim 15 wherein R3 is

8-aza-picycégéﬁgémégfp&ﬁﬂﬁhw i ndol yl', norpholino, Soxo- thionorpholino,
p

S, S-di oxo-t . | no, or thionnrphol;no, each optionally substituted by
1, 2 or 3 -W-X-Y-2Z2'". 37. The co RP claim 15 wherein R4, R5, RG,
R7, R8, RO, R10 and Rl 1 are each The conmpound of claim 15 wherein

Nnein R2 is H 40. A conpound of
d of claim40 wherein Ar is
olyl, quinolinyl, isoquinolinyl,

1 stituted with 1 or 2 hal o,

, |G .4 al koxy, C -4 hal oal koxy,

Rl is H- - 39. The conpound o[__Lgh
claim 15 having Forrmula I1: AT ﬁl.
phenyl, naphthyl, pyridyl, thienyl
or 2,1, 3-benzoxadi azol yl, each opRFO al ly
cyano, nitro, G .4 alkyl, G .4 haIngkﬁ
aryl oxy, heteroaryl oxy, acylam no, alkyl onyl, or dial kylami no. 42. The
conpound of claim40 wherein R3is G - Ril kylQ cycl opropyl, cycl obutyl,

cycl opentyl, cycl ohexyl, cycloheptyl, pzadamantyl, phenyl, naphthyl, pyridyl,

pi peri di nyl, norpholino, S-oxothionorpholino,
or pharmaceutically acceptable salt or prodrug thereof, wherein:

L is absent, S(O),, S(0), S, C(0), C(0)O, C(0)O-(C1.; alkylene), or C(O)NRY;

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

Rl is H or Cpalkyl;

R! is H, C(O)OR”, S(O)R¥, S(O)NR°RY, S(0),R*, S(O);NR°R, Cyjp alkyl, Ci.;0 haloalkyl,
Cy.10 alkenyl, Cy.1 alkynyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl or heterocycloalkylalkyl, wherein said Ci.g alkyl, Cy.jo haloalkyl, Cy.jp alkenyl, Ca.1o
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, Cialkyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, each optionally substituted
by 1,2 0r3 -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 RS, R%, R, R%, R®, R'® and R" are each, independently, H, OC(O)R?, OC(O)OR”,
C(O)OR®, OC(O)NRRY, NR°RY, NRC(O)R¥, NRC(0)OR”, S(O)R*, S(O)NR°RY, S(O),R%,
S(O),NR°R?, SRY, Cy.palkyl, Ci.10 haloalkyl, C.ioalkenyl, Co.0alkynyl, aryl, cycloalkyl, heteroaryl,
heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalkyl, wherein said C;.
10 alkyl, Ci.io haloalkyl, Cs.10 alkenyl, Cao alkynyl, aryl, cycloalkyl, heteroaryl, heterocycloalky]l,
arylalkyl, heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalkyl is optionally substituted by 1, 2 or
3R

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 RY



S, S-di oxo-t hi onor phol i no, thi onmorpholino, or 8-aza-bicyclo[3.2.1]octanyl,
each optionally substituted by 1 or 2 OH G -4 alkyl; G -4 alkoxy; G 4
hanaIkthophmmybﬁmphenyloxy; aryl sul f onyl optlonally seogusboosoesdl by 1 or
2 halo or G -4 alkyl; chlorophenyl; alkylcarbonyl; al koxycarbonyl; or

al kyl sul fonyl. 43. The conpound of claim 15 wherein: Ar is ﬁr | or,

het eroaryl , osRicind R teestial wih Basarbent glom toyyhigh they arg attachgd angl tf ?/\%%“S?n?g RLis

%@(F{% rpoé@rﬁﬁa 4- I14 mefbdE @eracy%%%oup,wﬂh@ SpiBaallyhubstinfdd bb AL, al kyI

kenyl, C2-10"al kyny aryl, cycl oal kyl, heteroar
heterogvaoalkyl aryl al kyl, heteroaryl al kyl, cycl oal kyl al kyl or d

het er ocycl 0?11 Méﬁ IRy éetl?&hﬁ]ﬁ?thg ca?ﬁdnqm%i’u%g@il Aféﬂls to thdh%é?%k&ﬁﬂa&iéh form a 3-

C2-1Cal ken cycl oal het er oar

het er owmbmaetrkq/lnetermyyloalkkl;groupWétlcélrlwmn@uywy stmwkhyda? Rgﬁl Ri'%kyl or

het er ocycl o y] al y
or G 6 al k%‘n} ﬁ @I&ﬁ%%_'{h%r ﬂ%ﬂh@ @Q{g&?’a’ciﬂ}ﬂ iﬁ&lhlglg%lgggﬁ)é?é;he@hfeo?ﬁ I?gal?;l/rﬁeng)reﬁa i s
Y

het er ocy;cd:daual tyHeterasadpallop eioon svhich issappienally sutsttuisy PR3 -W-x-Y-7;

R4, R5, R, o ar e 3-1d mdéketdiRa’
oo o L e, B Y G ek W%@F*“"“ﬁ"ﬁéﬁ 50
S(O R3cycloa3(yo)11\]jﬁtpmycloallg(l ©@RRYhich 1ss(p@)>12ﬂygsmtltutedﬂg OT@ io alkyl, CW

hal oal kyl, gﬁ’%y% éﬁﬂf%&ﬁ:ei(wfﬁ?mh QurBod Mo |to wﬁiENJ(hey e GHARLKBkm abeltﬁﬁ&fr’d'e)?@d,

heterocyclo eteroaryl al kyl, cycl oal ky| al kyl or
het er ocyxicbarﬂafll mwemeycloaw &rasp rwhyaul%pp@pnaﬂw gubatiteied by g oF 3h%u oal kyl, C

- 1Gal kenyl , ﬁ (fii{lk]y{%ét?era\{rﬁ'ﬂ thecéé%ogazit&ﬂlto WL BRAraYd aﬁd&ﬁé@f&ﬁ)’eﬁ Boal kyl ,
aryl al kyl, eteroar | oal kyl al kyl or heterocycloalkqukaI i's

opti onaiehrjoelsch b}g:ﬂqatkut @tdletyyocycloagkyd) grogp Rhuph is optionally substituted by 1,2 or3 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 3R,

R is halo, C1.4 alkyl, Cy.4 haloalkyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, CN, NO,,
OR?, SR¥, C(O)R”, C(O)NR®R?, C(O)OR*, OC(O)R”, OC(O)NR°R’, NR°RY, NRCC(O)RY,
NR® C(O)OR?, S(O)RY, S(O)NR®RY, S(O);R”, or S(0),NR*R";

W, W’ and W’ are each, independently, absent, Ci.s alkylenyl, C,s alkenylenyl, Css
alkynylenyl, O, S, NR®, CO, COO, CONR’, SO, SO,, SONR’, or NR°CONR, wherein said Ci.
alkylenyl, C,¢alkenylenyl, C, alkynylenyl are each optionally substituted by 1, 2 or 3 halo, OH, Cy4
alkoxy, C,.4 haloalkoxy, amino, Cy.4 alkylamino or Cp.s dialkylamino;

X, X’ and X’* are each, independently, absent, Ci.c alkylenyl, C,.s alkenylenyl, C,s
alkynylenyl, aryl, cycloalkyl, heteroaryl or heterocycloalkyl, wherein said Cy alkylenyl, C,.
alkenylenyl, C,. alkynylenyl, cycloalkyl, heteroaryl or heterocycloalkyl is optionally substituted by
one or more halo, CN, NO,, OH, C;4 alkoxy, C;4 haloalkoxy, amino, Ci. alkylamino or Cjs
dialkylamino;

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

Z, 7’ and Z*’ are each, independently, H, halo, CN, NO,, OH, Ci.4 alkoxy, Ci.4 haloalkoxy,
amino, C,.4 alkylamino or C,.g dialkylamino, Cy alkyl, Cy alkenyl, C, alkynyl, aryl, cycloalkyl,



44. The conpound of claim 15 wherein: Ar is aryl or heteroaryl, each
optional Iy substituted by 1, 2, 3, 4 or 5 -WX-Y-Z, RLis H Ris H R3is
G -6 al kywo 2a06p20598ycl oal kyl, heteroaryl or heterocycl oaChyuszoemesrol
optionally substituted by I, 2 or 3 -W-X-Y-2Z; and R4, R5, R6, R7, RS,
R9, R10 and R11 are each H. 45. A conpound of claim 15 wherein R? I,S. ot her
than sbéepiyuerktappeloplylnyheremssaidaCeotipbufes e ted Ay a3l eyeloaliy

2* m( 35? hdterbhrdT STHeRIRy dodiBl Y pRbEMy shisthufeamy! 1] PioPe hhid] O 3ibyl, a6 kmeexangcar box

N- ( 3R) allkynfy,2Chg haloolisite ) el elisrly hqtespasedy hefprrexslopliely b NDea RBG R0k MR de:
N-[ ( 3R22F(5)E\§[§RN&F€5)%S W@y ) BERBNRANVRRY] WECE@HRK 2RRCAH)ORFNEABR,

N (3R)-T- - ¢h rophen I]%‘[scuidf onyl'] pi peri di n- 3-yl cycl ohexanecar boxam de;
N- ( 3R) S(QONRERS, @G@ﬂw%ﬁééy Rdul f onyl ] pi peridin-3 -yl cycl ohexanecar boxani de;

N-{(3R) -1 - areinURHCLBRE VSl i T ! .
N L (3R 1] §N§elf fnt %x%ﬁ%# lk) iHuIE}%g#o} %BE E%grgér: fh'éc{?x;] _%gM&r}aqy ahebexaneaadmierdn de;

) -yl }cycl ohexanecar, am de;
N- ( 3R) eyelqallglictr Jotomambirebhaphepiph 1Lﬂf‘?‘5’rﬁﬂthﬂuﬁéP‘¥S&}“ﬁ’-d§°yy]|’@ﬁl oh igﬁéc ar box
am de; (1 £4- Chl orophenyl )-N-[ (3R) -1 -(phenyl sul fonyl ) pi peridin-3
-yl ] cycl ohexanecar boxam de; _
| = Met hyl - N- [+8Rjn- two( PRENHYSE fateappd g frersarie mion gpiauplly SHexaRddaRBeeE de;
j- Hyd[](giéféa%yﬁ %gg)m lrﬁeé-r@@f%ﬁ#e&%c%&%l RIRE lobGbAt3 sstitedea e Rangcavbaran de;
- Met %yz, ) - I'- (phenyl sul t onyl") pi peri di n-3-yl]cycl ohexanecar boxam de;
wherein —W-X-Y-Z is other than H;
wherein —W’-X’-Y’-Z’ is other than H;
wherein —W??-X>*-Y?’-Z’ is other than H;
R® and R? are each, independently, H, C alkyl, Cy.s haloalkyl, Cy. alkenyl, C,.s alkynyl,
aryl, cycloalkyl, heteroaryl or heterocycloalkyl, wherein said Cy.6 alkyl, Ci.6 haloalkyl, C,.¢ alkenyl,
Cy.¢ alkynyl, aryl, cycloalkyl, heteroaryl or heterocycloalkyl; heterocycloalkyl, heterocycloalkylalkyl

is optionally substituted with H, OH, amino, halo, Cy.¢alkyl, Ci.¢haloalkyl, aryl, arylalkyl, heteroaryl,

heteroarylalkyl, cycloalky! or heterocycloalkyl;

R® and RY are each, independently, H, Ci. alkyl, Ci.6 haloalkyl, C,¢ alkenyl, Cy.s alkynyl,
aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, wherein said Cis alkyl, Cis haloalkyl, Cy¢ alkenyl, C,¢ alkynyl, aryl,
cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substituted with H, OH, amino, halo, Cy.¢alkyl, Cy.¢ haloalkyl, Cy.
haloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl or heterocycloalky]l;

R® and R? are each, independently, H, Ci.10 alkyl, Ci6 haloalkyl, C, alkenyl, C,.¢ alkynyl,
aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, wherein said Ci.io alkyl, Cys haloalkyl, C,s alkenyl, Css alkynyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substituted with H, OH, amino, halo, Cy.¢alkyl, Cy¢haloalkyl, Ci.6
haloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl or heterocycloalkyl;

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

R® and RY are each, independently, H, Cy.19 alkyl, Ci.¢ haloalkyl, Cy. alkenyl, Cy. alkynyl,
aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, wherein said Ciio alkyl, Cis haloalkyl, Css alkenyl, Cy¢ alkynyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or



N-[(3 S)-1-(phenyl sul fonyl) pi peridin-3-yl]cycl ohexanecarboxam de ; N-{(3
S)-1-[(2-fluorophenyl)sul fonyl]piperidin-3-yl} cycl ohexanecarboxam de;
N-{(3 S)-we[20&/@mer ophenyl ) sul fonyl ] pi reridin-3 PCT/US2005/028201

-yl }cycl ohexanecar boxamni de; N-{(3 S)-I

-[ (2-Bronrophenyl ) sul f onyl ] pi peri di n- I I
N { ( 3S)eidroc{yelzalmyldhﬂphgﬁwallsyw ?di \pﬁﬂplér Ha} W?%g ﬁ;{}}g § aﬁw@iﬁ%@@%@fm de;
ﬁ E E gﬁgéa %ryy awlﬁgh%ﬁelé%ﬁ}{ll He%%éulﬁ ecrybldauayl%r Mét}rﬁwéldatk@x anecar boxani de;
cycl ohexane@fal?fb@l%bh (methﬁp W{t ﬂS)N fto){/‘{ \(’1?1?1} ’Fhe-‘(la’feo"r?é%/l}‘?glf?rﬁh%ﬁylsf’sﬁlergny 1}

G e B LR S0 i)

pi peri di n- 3Rymydcl§loqr@h@kaﬁé@§p% de=10 alkyl El ¢ haloalkyl, Cy4 alkenyl, C,.¢ alkynyl,

x%gg% - [u% ;@im@f”%&h&ny bk ]p'a@@dllgﬂ“ Neroahialiy) oyensaikglalzyibaxani de;

henyl ) sul f onyl
N 3Shettrods Balkylaii eyt S0 o 1 ot BOIS Dy Ly LPRe G BRSSP de:
N-{ ( 35@?&%{,%1[ Tlrla%{wherné{e}o% dibamy! | rafymwldl net&oyﬂy}awcgl Obsemm?&adybomm de

N-((3 Uor onet hyl ) phenyl

sul fonwtérmyp@aﬂ@aﬂfy@s 9Mémmg%ﬁlﬁ%‘éﬂﬂb  QH: f@ino, halo, Crsalkyl, Cr.shaloalkyl, Cys
N-{(3S)4 a] rﬁ a/Ar)lSwté‘r L]kpu @%fohﬂiylrb'r:ﬁetﬂo}::ﬁb)l’&l@nexanecar boxani de:
N-{(35)2T%

enyl)sulfo d | oh
N-{(3S)- | [echmdoRotpg%hpymlﬁﬂuqhﬁ é‘hyqf’flﬂiloper‘lilu‘;h?ﬂ Sfeyﬁ“}ﬂ%glf%ﬁgg nesc >a5 @m gg
N-{(39) R&%ﬁ&%gg},g??megpw %ml fonyl ] pi peridi n-3-yl }cycl ohexanecar boxam de;

N-((3 - uoromet hoxy) phenyl ] sul fonyl } pi peridin-3
-yty- cycl ohexaner-2car boxani de; vireip

N-(39) w}th ﬁej)mqg o@r o- 2- net hyl phenyl ) sul f onyl ] pi peri di n-3
-yl cycl ohexanecar boxam de;

N ( é 39) |\l { (23 bawbtisydbsamt enshRs Hewgthyls et By Pihes ?2@|3HW§5“§??t)flE§fb‘PYo${89<2§nec ar box
am de; {( @)w'hll:n L(4anka@ %{ML RBGYY ks 1P fomé it aRylisehistiuted by NR“RY;
-y1} cycl ohexanecar boxam
(c) when L is S(O), and 'Ar is 4-methylphenyl, then R’ is other than piperazin-1-yl which is 4-
substituted by aryl;
(d) when L is S(O), and q is 2, then Ar is other than aryl optionally substituted by 1, 2, 3, 4 or
5-W-X-Y-Z;
(e) when L is C(O)NH and 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’; and
(f) R? is other than piperidin-3-yl which is N-substituted by one —C(0)-(C;.4 alkyl) or one —

C(0)O(C1.4 alkyl).

2. The compound of claim 1 wherein L is S(O),.

3. The compound of claim 1 wherien L is absent.
4, The compound of claim 1 wherein L is C(O).
5. The compound of claim 1 wherein L is C(O)NR".

6. The compound of claim 1 wherein L is C(0)O~(C1.3 alkylene).

7. The compound of claim 1 having Formula Ila:



N-{(3S)-I-[(4-nethyl phenyl)sul fonyl]piperidin-3-yl}cycl ohexanecar boxam de;
N-((3 S)-1-{[4-(nmethylsul fonyl)phenyl] sulfonyl}piperidin-3
yl ) cycl oexarsacesssoxani de ; PCT/US2005/028201
((38_) -1-{[4-(pyridin-4-yl oxy) phenyl ] sul fonyl } pi peri di n-3-yl)cycl ohexaneca
rboxam de; N-((3 S)-1-{[4-(pyridin-3- xy) phenyl ] sul f onyl } pi peri din-3
-yl ) cycl ohexanecar boxam de;
31—{(38) -1 -[(4-tert-butyl phenyl )AirttNnyl ] pi peri di n-3-yl } cycl ohexanecar boxanmi
e;
N-{(3S)-1-[(4-fluoro-2-nmethyl phenyl)sulf ] pi peri di n-3-yl }cycl ohexanecarb
oxam de; N-{(3 S)-1-[(2,3 -dichl orophenyl | f onyl ] pi peridin-3
-yl }cycl ohexanecar boxam de;
N-{(3S)-1-[(2, 6-di chl orophenyl ) sul f onylg3pi i di n-3-yl }cycl ohexanecar boxami
de; N-{(3S)-1-[(2,5-dichl orophenyl)s fonyI ] pi peridin-3 -yl1}
cycl ohexanecar boxam de; N-{(3 §)-1- [ (3
I\f di chl f)rophenyl ) sul fonyl ] pi peridin-3 -yl}cycl ohexanecar boxam de;
L3 |~ L o of cBl PPRERRI " ] BRSE Selidtigt] bl RN xgecar®
N-{( 3(?)0phm{a(1§s&>§tht@ﬂé@w&hfl|oUQLWH&”ZI ) sul fonyl ] pi peridin-3-yl }cycl ohexanecarb
oxami de;
N-{(3S)-1-[(3-chloro-2-fluorophenyl)sul fonyl]piperidin-3-yl}cycl ohexanecarb

oxam dej, N-{1h3 Bhpdudd( 35 Bakhi 71 wireiphanisl pienylf pyridyl, pypietidiayln ¢Bazolyl, each
-yl }cycl ghexanecar ngam

4 di mepHeRalp AEse mltilérRHZ]lﬁi%éﬁﬂPd‘?Yﬁms[aéiv}O Crefiyh&eapibes boshalepligl Cre
N- { (3 oa1ﬂ<6>2y 5- ghmphhmsypbaRy | )afdlkf/lammo}a@bcp@rau@lomys v dlealkyl@iexglanmar boxam

Lsa Ohl\l-é;[yé{g@]@éﬁ;a%@é]ﬁz}n@%h oI sul flig)yycgtgorgfﬁrrlugcl) n- alléc/)x;'carbonyl alkylsulfonyl,

N- % E gs)sa;lliy‘lls(lﬁb‘lgﬂlzf[ﬁiﬁﬁb %y?ﬂbﬁﬁlilﬁﬂ?’d)rl)d%ﬁﬁlﬁﬂgﬂ iafyl, reyerdaeyl Chadreos@oalkl; tafymmd@
- i enyl s onyl ) pi peri.din cl oh xam . de
N-{(39)% Ploﬂqﬁo’ﬁ’a dibsetoRyAlqalierioxy.o| acylapinog ula?yé(far%bﬁ%ﬂ%’r i ﬁ?g%g Tﬂi’}"g'y@i”élﬁ‘&aneca
I’N_bOX gg‘ sqlﬁ‘stltutedtfi by ﬁlkoxycarbonyld2—oxop1per1d1nyl or 2- oxopyrrohdmyl
am{ éle ) -1 -1 (whe?eme ?a?é( yp%/ rhleterlogry? hete)o%ylzjcllgaﬁw}/ alufl) hgtgrglcyq; oalkyloXy,} % ga'cl? %Sgi(oaﬁgl‘fcar box
substituted by one or more halo, cyano, Ci, alkoxy, acyl, acylamino, alkylsulfonyl,

cycloalkylaminocarbonyl, alkoxycarbonyl, or aminocarbonyl.

10. The compound of 7 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]octany], indolyl, quinolinyl, indol-3-ylmethyl, or phenyl, each optionally
substituted by 1 or 2 -W’-X’-Y’-Z’.

11. The compound of 7 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, Cy.4alkyl, Ci4
alkoxy, 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 alkoxycarbonyl.

12. The compound of claim 1 having Formula Illa:
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14. The compound of claim 1 having Formula Va:

Ar—NH

15. A compound of claim 1 having Formula I:

8 p7
o RQR R RG

1l 5
Ar—S—N R )
1] q
10
R'git g1 NR2
RS 0

I

or pharmaceutically acceptable salt or prodrug thereof, wherein:

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

or R! and R® 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 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 0r3 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 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 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 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,
2o0r3 R14;

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 1,20r3 R™
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d %ﬁ% p aigk“deo CO0, CONR?, SO, SO SONR‘3 or NR°CONRE, wherein said C
dr ox n? ?s?’ phenyl pi peri di n-3-y v | Tcy ¢l ohexanecar boxamag(b;H c
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Met h@HsylewL[Qz?oeuwmd@mb Ry aékypmkemd iaFe- esclwppeeﬁélw(sw@%%ﬁfééa Ly Raht
( Hyf'%ﬁ% {lég n{é&} Qﬁun%) cl, all@%ﬂbfd &'@%Hiaﬁkymm%oil ] cycl ohexanecar boxani de;

l_iyd oX | eri 3 | 3 2 1
N-[(3 5) D( XPhhy !’ [@Iemgrh mdgpegde}nﬂ]/ 3’@@%’5]&1!&;\ G2 Qpb%kﬁ]élgﬁ%épgpez 66 car boxani de

Hy ?fft?{ }%{%{ §1§l k J}gfiﬁle{%mﬁﬁ b%e&r&yylbllﬁﬂawwm@ﬁd Cr. &ﬂfyﬁ%ﬂa

I n- 3- cl ohéxanecar boxani de; IL
p ny blkepdenyd Cme ng}ylylegycqy@hél%&ln expashoa heteracycloalkyl is optlonally substltuted

one or more halo, CN, NO,, OH, C,4alkoxy, C;., haloalkoxy, amino, Cy.4 alkylamino or C,.3
dialkylamino;

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

4
4-
4-
2-

(3S)- |

alkoxy, C;.4 haloalkoxy, amino, Cy4 alkylamino or Cp.g dialkylamino;

7,7’ and Z*’ are each, independently, H, halo, CN, NO,, OH, Ci4 alkoxy, Cy.4 haloalkoxy,
amino, Cy.4 alkylamino or C,.g dialkylamino, Cy.salkyl, Ca6 alkenyl, Cy.¢ alkynyl, aryl, cycloalkyl,
heteroaryl or heterocycloalkyl, wherein said Cy.¢alkyl, Calkenyl, Cy.¢ alkynyl, aryl, cycloalkyl,
heteroaryl or heterocycloalkyl is optionally substituted by 1, 2 or 3 halo, Cy.¢ alkyl, Cy.6 alkenyl, Ca6
alkynyl, C1.4 haloalkyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, CN, NO,, OR?, SR®, C(O)R®,
C(O)NR'RY, C(O)OR?, OC(O)R’, OC(O)NR'R’, NRR?, NR°C(O)R", NR°C(O)OR", S(O)R,
S(O)NR°RY, S(0),R", or S(O),NRRY;

wherein two —W-X-Y-Z attached to the same atom optionally form a 3-14 membered
cycloalkyl or heterocycloalkyl group optionally substituted by 1,2 or 3 -W>-X-Y-27

wherein two —W’-X’-Y’-Z’ attached to the same atom optionally form a 3-14 membered
cycloalkyl or heterocycloalkyl group optionally substituted by 1,2 or 3 -W?-X-Y-Z7

wherein —W-X-Y-Z is other than H;

wherein —-W’-X’-Y’-Z’ is other than H;

wherein —W?’-X’*-Y*’-Z"’ is other than H;

R® and RY are each, independently, H, Cy.s alkyl, Ci.¢ haloalkyl, C,.s alkenyl, Ca.6 alkynyl,
aryl, cycloalkyl, heteroaryl or heterocycloalkyl, wherein said C,.¢ alkyl, Ci.5 haloalkyl, C,.¢ alkenyl,
Ca.¢ alkynyl, aryl, cycloalkyl, heteroaryl or heterocycloalkyl; heterocycloalkyl, heterocycloalkylalkyl
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heterocycloalkylalkyl is optionally substltuted with H, OH, amino, halo, Cy.¢ alkyl, C;.haloalkyl, Ci.6
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, Ci.10 alkyl, Cy.¢ haloalkyl, Cy.6 alkenyl, C,.¢ alkynyl,
aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, wherein said Cy.10 alkyl, Ci.¢ haloalkyl, Cy.6 alkenyl, C,¢ alkynyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substituted with H, OH, amino, halo, Cy.¢alkyl, C;.¢haloalkyl, Cy.6
haloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl or heterocycloalkyl;

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

R and Rf are each, independently, H, Cy.10 alkyl, Cy.6 haloalkyl, Cy4 alkenyl, Cy¢ alkynyl,
aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, wherein said Cy.1o alkyl, Ci.6 haloalkyl, Cy.6 alkenyl, C,.¢ alkynyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substituted with H, OH, amino, halo, Cy.¢ alkyl, C.¢ haloalkyl, C;.6
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

qis1lor?2.

16. The compound of claim 15 wherein Ar is aryl optionally substituted by 1, 2, 3, 4or5 -W-X-
Y-Z.
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21. The compound of claim 15 wherein Ar is pyridyl, thienyl, or isoxazolyl, each optionally
substituted by 1,2, 3,4 or 5 —W-X-Y-Z.

22. The compound of claim 15 wherein Ar is pyridyl, quinolinyl, 2,1,3-benzoxadiazolyl,
isoquinolinyl, thienyl or isoxazolyl, each optionally substituted by 1, 2 or 3 halo, C;.4 alkyl or aryloxy.

23. The compound of claim 15 wherein q is 1.

24. The compound of claim 15 wherein R® is aryl, cycloalkyl, heteroaryl or heterocycloalkyl,
each optionally substituted by 1, 2 or 3 -W’-X"-Y’-Z’.

25. The compound of claim 15 wherein R® is Cy4 alkyl, aryl, cycloalkyl, heteroaryl or
heterocycloalkyl, each optionally substituted by 1, 2 or 3 halo, Cy.4 alkyl, Cy.4 haloalkyl, Ci.4 alkoxy, |
phenyl, phenyl substituted by halo, phenyloxy, pyridyl, acyl, alkoxycarbonyl, alkylsulfonyl,
arylsulfonyl, or arylsulfonyl optionally substituted by 1 or 2 halo or Cr4alkyl.

26. The compound of claim 15 wherein R? is aryl or cycloalkyl, each optionally substituted by 1,
2 or3-W-X-Y’-Z’.
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32. The compound of claim 15 wherein R? is piperidinyl optionally substituted by 1, 2 or 3 -W’-
X-Y’-2'.

33. The compound of claim 15 wherein R? is piperidinyl optionally substituted by 1, 2 or 3 CO-
(Cisalkyl), C(O)O-(Ci4alkyl), SO»-(Ci4 alkyl), SO,-aryl or SO,-(aryl substituted by 1 or 2 halo or
Ciqalkyl).

34. The compound of claim 15 wherein R? is pyridyl optionally substituted by 1, 2 or 3 —-W’-X"-
Y’-Z’.

35. The compound of claim 15 wherein R? is pyridyl.

36. The compound of claim 15 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,

2o0r3-W-X’-Y’-Z’.
37. The compound of claim 15 wherein R, R’ RS, R, R% R’ R!%and R are each H.

38. The compound of claim 15 wherein R'is H.
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42, The compound of claim 40 wherein R® is Cy.4 alkyl, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl, adamantyl, phenyl, naphthyl, pyridyl, piperidinyl, morpholino, S-oxo-
thiomorpholino, S,S-dioxo-thiomorpholino, thiomorpholino, or 8-aza-bicyclo[3.2.1Joctanyl, each
optionally substituted by 1 or 2 OH; Ci,4 alkyl; Ci4 alkoxy; Ci.4 haloalkyl; phenyl; phenyloxy;
arylsulfonyl optionally subsustituted by 1 or 2 halo or Ci. alkyl; chlorophenyl; alkylcarbonyl;
alkoxycarbonyl; or alkylsulfonyl.

43, The compound of claim 15 wherein:

Ar is aryl or heteroaryl, each optionally substituted by 1, 2, 3,4o0r5 -W-X-Y-Z;

R! is H, C(O)OR”, S(O)R?, S(O)NR®R?, S(O):R, S(O);NR°R", Ci.j0alkyl, Ci.10 haloalkyl,
Ca.10 alkenyl, C, 1o alkynyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl or heterocycloalkylalkyl, wherein said Cy.yp alkyl, Cy.jo haloalkyl, Cy.1o alkenyl, Ca.10
alkynyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substituted by 1, 2 or 3 R™;

R? is H or Cpsalkyl;

R? is H, Cysalkyl, aryl, cycloalkyl, heteroaryl or heterocycloalkyl, each optionally substituted
by 1,2 or 3 -W’-X’-Y’-Z’;

~ RY, RS, RS, R, R%, R% R and R"! are each, independently, H, OC(O)R", OC(O)OR",

C(0)OR?, OC(O)NR®RY, NRRY, NR“C(O)R?, NRYC(O)OR?, S(O)R*, S(O)NR°RY, S(O),R,
S(O),NR°RY, SR, C, joalkyl, Cy.io haloalkyl, Cyyoalkenyl, Ca.oalkynyl, aryl, cycloalkyl, heteroaryl,
heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalkyl, wherein said C;.
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N-[(3R)-1-(2-Naphthylsulfonyl)piperidin-3-yl] cyclohexanecarboxamide;
N-(3R)-1-[(3-chlorophenyl)sulfonyl]piperidin-3 -ylcyclohexanecarboxamide;

N-(3R)-1 -[(4-propylphenyl)sulfonyl]piperidin-3 -ylcyclohexanecarboxamide;
N-{(3R)-1-[(4-fluorophenyl)sulfonyl]piperidin-3-y1} cyclohexanecarboxamide;
N-{(3R)-1-[(3-methoxyphenyl)sulfonyl]piperidin-3-yl} cyclohexanecarboxamide;
N-(3R)-1-[(3 ~chloro-4-fluorophenyl)sulfonyl]piperidin-3 -ylcyclohexanecarboxamide;
1-(4-Chlorophenyl)-N-[(3R)-1 -(phenylsulfonyl)piperidin-3-yl] cyclohexanecarboxamide;
1-Methyl-N-[(3R)-1-(phenylsulfonyl)piperidin-3-yl] cyclohexanecarboxamide;
4-Hydroxy-N-[(3R)-1-(phenylsulfonyl)piperidin-3 -yl]cyclohexanecarboxamide;
4-Methoxy-N-[(3R)-1-(phenylsulfonyl)piperidin-3 -ylJcyclohexanecarboxamide;
N-[(3S)-1-(phenylsulfonyl)piperidin-3-yl] cyclohexanecarboxamide;
N-{(3S)-1-[(2-fluorophenyDsulfonyl]piperidin-3 -yl}cyclohexanecarboxamide;
N-{(3S)-1-[(2-Chlorophenyl)sulfonyl]piperidin-3-yl} cyclohexanecarboxamide;
N-{(3S)-1 -[(2-Bromrophenyl)sulfonyl]piperidin-3-y1} cyclohexanecarboxamide;
N-{(3S)-1-[(2-Cyanophenyl)sulfonyl]piperidin-3 -yl}cyclohexanecarboxamide;
N-{(3S)-1 -[(2-Nitrophenyl)sulfonyl]piperidin-3-y1} cyclohexanecarboxamide;
N-{(38)-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-{(3S)-1-[(2-Phenoxyphenyl)sulfonyl] piperidin-3-yl}cyclohexanecarboxamide;
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azabi cycl o[ BT-{Z(SS)}10&3@h@r<82wﬂbh>)@9lml)é!éf0ny1]Plperldm- ~yl}-4-fluoro-3-

(ST RS 2 b su fory ) per -2y

N-{(3S)-1-[(3-Chloro- 2-methy1phenyl)sulfonyl]plperldln- -yl}-2-fluoro-5-
(trifluoromethyl)benzamide;

N-{(3S)-1-[(3-Chloro-2-methylphenyl)sulfonyl]jpiperidin-3 -yl}-3,5-difluorobenzamide;
N-{(3S)-1-[(3-Chloro-2-methylphenyl)sulfonyl]piperidin-3-y1} -2,6-difluorobenzamide;
4-Hydroxy-N-[(35)-1-phenylpiperidin-3-yl]cyclohexanecarboxamide;
4-Methoxy-N-[(3S)-1-phenylpiperidin-3-yljcyclohexanecarboxamide;
4-(Hydroxymethyl)-N-[(3S)-1-phenylpiperidin-3-yl] cyclohexanecarboxamide;
2-Hydroxy-N-[(3S)-1-phenylpiperidin-3-yl]bicyclo[3.2.1 Joctane-6-carboxamide;
N-[(3S)-1-Phenylpiperidin-3-yl]Jadamantane-1-carboxamide;
3-Hydroxy-N-[(3S)-1-phenylpiperidin-3-yl]adamantane-1 -carboxamide;
N-[(3S)-1-Phenylpiperidin-3-yl]cyclohexanecarboxamide;
1-Methyl-N-[(3S)-1-phenylpiperidin-3-yl] cyclohexanecarboxamide;
4-Methy]-N-[(3S)-1-phenylpiperidin-3-yl]cyclohexanecarboxamide;
4-Ethyl-N-[(3S)-1-phenylpiperidin-3-yl]cyclohexanecarboxamide;
3-Methoxy-N-[(3S)-1-phenylpiperidin-3-yljcyclohexanecarboxamide;
4-Methoxy-N-[(3S)-1-phenylpiperidin-3-y1] 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-y1]-1,2,3 ,A-tetrahydronaphthalene-2-carboxamide;
2-Methyl-N-[(3S)-1-phenylpiperidin-3-yl]benzamide;
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-ylJbenzamide;



(3-ex0)-3-hydroxy-N- [(3S)-1 -(2-naphthy Isulfonyl)piperidin-3
-yl ]-8-azabicyclo [3.2.1] octane- 8-carboxam de; (3-exo0)-N {(3
S) - 1- [ (4-wbl20s6m20sbgnapht hyl ) sul fonyl ] pi peridin-3 -yl} - Bchyceasp2d2o1
?zabl cycl o[ 3. 2. 1] oct ane- 8- car boxam de;
3-endo)-N-{(3S)-1-[(4-Chl oro-I|-napht hyl)sul fonyl ] pi peridin-3-yl}-3-hydrox
- 8- azabi cye¢MdtiBx2-NE[(B%) plenBlppanidin R affbeteamide; vipe a Y Y

4- Hydr oxy- N

mde ; N[(

g

[Pgs%}&le ggs)riaﬁl%ﬂglpé%ﬁ Qg}jwn%mgl di n- 3-yl ] pi peridine-I-carboxa

1, 3- Benzoxam(az/tdthymmxsddlﬁcym)ylﬂ Y @B perhaypigrifin3-Ylapgiinidsy pi peri di ne-1 -

car boxam de;

(3-endo) - N E\I('[?Sq)? llPh(eﬁylPlp?fldlgjengdxlgdﬁngcﬁl(ef -Cﬂrbo aml?f onyl ) pi peri di n-3-yl]-3-hydr
OXy- 8- aZabi[\bly.“tﬂ)dfl?}lenﬂplpbr]m&aﬂdlﬁmddﬁ-ﬁﬁmmmdfﬁ ((3

EIZ?M ﬁe% Lgﬁnr%g{@%ﬁé g?&ﬁ”’@{‘%}ﬁgﬁgﬁcﬁ?@{%% ﬁlgb ?}oﬁ{bg%é{?g% ;I oiy%ll : 1Nadamant y1]

carbonyl} aoiMahdiN>EBS)i phenj]_lp5p§1]1dm-3-y1]&umohne-3 -carboxamide;

di hydr o- 3, 4!

L5 oxor aNaBRHHS R pe A B M e Y pptrle epponamice

pi peri di ne- N{(38)ar- ﬁaﬂhlwm-é-;methylphenyl)sulfonyl]p1per1d1n- -yl%— -hydroxypiperidine-1-

(3-endo

> 1] chéhgag){éiroxy N-[(3S)-1-(4-nitrophenyl)piperidin-3-yl]-8-azabicyclof 3.

| ) oxy] pheny [N-}(aspbr(sd]hltoré}z-rgdu)ﬂmmm@nymamm e
5{3 H )[]gif( 0{9 é){n%@ﬁ?@m@ﬁw&%m{‘y IhaRdhapdEheer i din- 1-

4-[4-((3 9)
yl ) phenoxy]

¢ar boxam de; N((3S)-1-{4-] (I _Acetélphp%elgllgdz{)né;ﬁ ide;
mo1plodRer HEAKFREES: Met hyl

car

carboxamide;
N-{(3S)-1-[(3-Chloro-2-fluorophenyl)sulfonyl]piperidin-3-yl} piperidine-1 -carboxamide;
N-{(3S)-1-[(3-Chloro-2-fluorophenyl)sulfonyl]piperidin-3-y1} -4-hydroxypiperidine-1-

carboxamide;
N-{(3S)-1-[(3-Chloro-2-flucrophenyl)sulfonyl]piperidin-3-y1} morpholine-4-carboxamide;
N-{(3S)-1-[(3-Chloro-2-fluorophenyl)sulfonyl]piperidin-3-y1}thiomorpholine-4-

carboxamide;
N-{(3S)-1-[(2,6-Dichlorophenyl)sulfonyl]piperidin-3-y1} piperidine-1 -carboxamide;
N-{(3S)-1-[(2,6-Dichlorophenyl)sulfonyl]piperidin-3-y1}-4-hydroxypiperidine-1-

carboxamide;

N-{(3S)-1-[(2,6-Dichlorophenyl)sulfonyl]piperidin-3 -yl}morpholine-4-carboxamide;

N-{(3S)-1-[(2,6-Dichlorophenyl)sulfonyljpiperidin-3 -yl}thiomorpholine-4-carboxamide;

N-{(3S)-1-[(3-Chloro-2-fluorophenyl)sulfonyl]piperidin-3 -yl}thiomorpholine-4-carboxamide
1-oxide;

N-{(3S)-1-[(3-Chloro-2-fluorophenyl)sulfony!]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-{(38)-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-Dichlorpphenyl)sulfonyl]piperidin—3 -yl}thiomorpholine-4-carboxamide 1,1-
dioxide; :

4-Hydroxy-N-[(3S)-1-phenylpiperidin-3-ylJadamantane-1-carboxamide;



4- Hydroxy-N- [(3S)-1-(4-{[] -(nmethylsulfonyl)piperidin-4-yl]

oxy} phenyl ) pi peridin-3 - yl] adanmantane- 1-carboxam de;

21— I( ((338%3- IW()_Ath(Auemyl (et hyl ) am no] phenyl } pi peri di n- 3- yl pcfAisygasoxszadanant an
ar boxam de;

(3-endo) - N‘[(3 | - (4- Ami nophenyl ) pi peridin-3-yl]-3-h
2 1] oct ane- 8+[( leﬂwwﬁm@idlggygw p Dyttt e ] - Xal:lﬁylgroxy 8- azabi cycl of 3.

[ (met hyl sul E\P[{(‘%dg)@Hegﬁlan 33 Bl PSRt Ny Byciobulanardzafiigycl of 3 . 2.

| ] oct ane- 8- xam
{4- [ (3S) - 3- ({Bhend- RS- 1313}’1‘??11?16%@183ﬂﬂ%i"@%’?@ﬁ@b‘?‘aﬂ‘&et 8-
{3l endo) - 3 PE B L B ey
- 0OX0pl -
- 8- azamlmelegnzl}mP@fé@@mbW A xamlodgerI nel-ylyphenylTppertdin-3-yi)

N-{(35)-1-] eﬁﬁfetsybqm;m%gtaﬁméhmn%ur%ﬂw&nw;'lﬁlpeatrdhuqrdamoaﬂatmant ane-

1- car boxam

N- { (35)-1-[ 4 I(yAe«ew;N -AFShdI prafyerppetpd iy Hidip2gpietidingd ol damariire- | - car boxam

N-((SS) arFo’iaﬂ“f(Q/cl opr opyl car bonyl ) am no] phenyl } pi.peri di n- 3-yl ) - - 4- hydr oxyad
amant ane- | ¢ drisixeyile3s ; ﬁflﬂwomethﬁéimy}imﬂ.yliggpgrldln- 3-yl}adamantane® y

S) - 1- [ Qbbidd 8{& Ororret hyl )pyrl d| n-2-yl]piperidin-3 -yl} adanant ane-
1- car boxam

4-
1- adamant y! ﬂmﬁ I@Eﬂ héé {thfB Bridigy %Yl)ﬂper@!“y%ﬁ@ari‘?‘lnf‘gaar}ebla‘f?élfoéamlde
(3-endo) - 3- M N?}{agq kidhn-1- ﬂnﬂqsehufnmﬂq.@myaﬂayylahmﬁmﬁbhmaﬂﬂkmua 3-yl}-8-

azabi cycl o t ane-8- car boxam d
(3- endo) - I\I—[G((Qﬁ)ﬂl-{-[@rlﬁwéwrl wawwb@fhoaylﬂﬁngn%}mpe@d%}dﬂ)&i’y 8- azabi cycl o[ 3. 2.
1] oct arzl%néﬁylnlcotmamlde,

Methyl 6-((3S)-3-{[(4-hydroxy-1-adamantyl)carbonyl}amino} piperidin-1-yDnicotinate;

4-Hydroxy-N-{(38)-1-[4-(trifluoromethyl)phenyl]piperidin-3-yl} adamantane- 1-carboxamide;

4-Hydroxy-N-{(38)-1-[4-(trifluoromethoxy)phenyl]piperidin-3-yl} adamantane-1-
carboxamide;

N-{(3S)-1-[4-(Benzyloxy)phenyl]piperidin-3-y1} -4-hydroxyadamantane-1-carboxamide;

N-[(38)-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;

(3S)-3-{[(4-Hydroxy-1-adamantyl)carbonyl]amino} -N-phenylpiperidine-1-carboxamide;

N-[(3S)-1-Benzoylpiperidin-3-yl]-4-hydroxyadamantane-1 -carboxamide;

4-Hydroxy-N-[(3S)-1-(4-pyridin-3-ylphenyl)piperidin-3-yl] adamantane-1-carboxamide;

N-{(3S)-1-[5-(4-Chlorophenyl)pyridin-2-yl]piperidin-3-y1} -4-hydroxyadamantane-1-
carboxamide;

4-Hydroxy-N-[(3S)-1-(4-pyridin-2-ylphenyl)piperidin-3-ylJadamantane- 1-carboxamide;

(18,58)-3-Hydroxy-N-[(3S)-1-(1-naphthylsulfonyl)piperidin-3 -yl]-8-azabicyclo[3.2.1]octane-
8-carboxamide;

(18,58)-N-{(3S)-1-[(2, 6-Dichlorophenyl)sulfonyl]pipéridin—3 -yl}-3-hydroxy-8-
azabicyclo[3.2.1]octane-8-carboxamide;

(18,58)-N-{(3S)-1-[(3-Chloro-2- ﬂuorophenyl)sulfonyl]p1per1d1n— -yl1}-3-hydroxy-8-
azabicyclo[3.2.1]octane-8-carboxamide;

(1S,55)-N-{(35)-1-[(3 —chloro-Z-}nethylphenyl) sulfonyl]piperidin-3-yl}-3-hydroxy-8-
azabicyclo[3.2.1]octane-8-carboxamide;

(18,58)-N-{(3S)-1-[(3-chlorophenyl)sulfonyl]piperidin-3-y1}-3-hydroxy-8-

azabicyclo[3.2.1]octane-8-carboxamide;



carboxami de; _ (3-endo)-N((3 S)-1-{4-[(Cycl opropyl acetyl)am no] phenyl }
€gperhd;Qé3ég&%-3-hKEE?xy;8- azabi cycl o[ 3. 2. 1] oct ane- 8- car boxam de;
- endo) -\8e 28398 3S)-1-[4-(2-oxopyrrolidin-I-yl)premushm ndi n- 3-
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(3- ensz)aF’\%cll(([i??@ 11dctdabsEhipekRRYye: | di n-2-yl) pi perl di n- 3 yl]-3-hydroxy- 8-

azabi cycl o oct ane- 8- car boxani de; r i.cally acceptable salt
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46 angiiquig E%Edﬁ%'ck%o%xﬁ@@t abl e carri er 48. A method of nodul ating |
bHS rising contacting said | bHSDI . or th a compound of

a conpound 611‘5 5@&9 P@ﬁ’éoxéi (&2 Wl%llyllﬁglf"“?ﬁélpﬁ%d(“ﬁéd }O¥VI cl ai m 48 wherein

said %H{Az&g)[@g 1']&tdn9|8'cQ}kaal?ﬂde 50. A nethod of treating a disease in a
pat i erein'sard disease i s associated with e Qn or activity of
gt Y

| bHSDI ON-(4%)- 1e Bnr(Pésitryipmiemi2rig eth ey iRy o) Rizerg FAEPAEt i cal |y
effectj g%qjggg of a compound of claim 1. 51. The nethod of claimb50
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7-Oxo-N- {(3S)-1-[4- (tr1ﬂuoromethoxy)phenyl]plperldln— -yl}azepane-4-carboxamide;

7-0x0-N-{(3S)-1-[5-(trifluoromethyl)pyridin-2-yl]piperidin-3-y1} azepane-4-carboxamide;

7-Ox0-N-[(3S)-1-phenylpiperidin-3-yl]azepane-4-carboxamide;

N-[(3S)-1-(2-Fluoro-4-pyridin-4-ylphenyl)piperidin-3-yl]-4-hydroxyadamantane-1-
carboxamide;

4-Hydroxy-N-[(3S)-1-(1-naphthylsulfonyl)piperidin-3-yl]piperidine-1 -carboxamide;

N-{(3S)-1-[4-(Difluoromethoxy)phenyljpiperidin-3-y1} -4-hydroxyadamantane-1-
carboxamide;

N-{(3S)-1-[3-Fluoro-5-(trifluoromethyl)phenyl]piperidin-3-y1} -4-hydroxyadamantane-1-
carboxamide;

N-{(3S)-1-[3-(Difluoromethoxy)phenyl]piperidin-3-yl}-4-hydroxyadamantane- 1-
carboxamide;

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-yD)piperidin-3-yl] adamantane-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-yl]adamantane- 1-carboxamide;

4-Hydroxy-N-[(3S)-1-(6-methoxypyridin-2-yl)piperidin-3 -ylJadamantane-1-carboxamide;

N-[(3S)-1-(5-Fluoropyridin-2-yl)piperidin-3-yl]-4-hydroxyadamantane-1 -carboxamide;

4-Hydroxy-N-[(3S)-1-(5-methylpyridin-2-yDpiperidin-3-yl]Jadamantane-1 -carboxamide;

N-[(3S)-1-(5-Chloropyridin-2-yl)piperidin-3-yl]-4-hydroxyadamantane-1-carboxamide;

N-[(38)-1-(2,5-Difluoropyridin-3-yl)piperidin-3-yl]-4-hydroxyadamantane-1 -carboxamide;
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coronary artery di sease, thronbosis, angina, peripheral vascul ar di sease,
vascul ar wel2boairomge, stroke, dyslipidenia, hyperlipopreceiusa@siozs2odi abetic
dyslipidem a, m xed dyslipidem a, hyperchol esterol em a,

hypertri gl yceridem a, netabolic }z%ndr one qr %ener al, al dos ne rgl at ed

target orgaN-lGairkgb>- “Difuorqpyedia - PRsHEB R -61Y Sy adHrAn e TCa‘i%ﬂ’éa“E Yo 46 for
treati ng a ﬁ'{%ﬁ?ﬁe[ﬂ @y@o};?@lbﬁr?hera@ﬁﬁfeﬁﬂlﬂ -35@}-4- h§ﬂl§ﬁ3&ﬂ&ndrﬁanaﬂaﬁfhoﬁirﬂde W th
tivity o

expr ession or S The use of cl erein

sai d di seash- {K3§)dt{ééCY%lope@I‘B’QE@P@‘é‘YH@P‘ﬁE’&E%y HEBIdEPXpRamantahfs ﬁF‘ir Oxragl\gléSt ance,

hyper gl ycemg dlla)(}Dﬁr kﬁjﬁ'&l@nylﬁwd?ﬁm 3 ?l]]ﬂﬁéﬂdﬁxe-lc@gjblxﬁmi}de i rrpal r ment ,
depr essi on, &me gl a ma, cardi ovascul ar ‘eoporosi s,

di s
i nfl ammat i odS.58)- &ébdi%vﬁ%ﬁﬁ)érpheméﬂa‘?“d& -3y HeérazAhiee ggéfogé‘ heart
failurg, %&Qﬁ osclerosis, arteriosclerosis, coronary artery
di sease t osi s, angi na, peripheral vascul ar, di sease, vasclldl ar wal |

danmage, st r IES)-dy A Hhipyaidin-Gry DRipssidin-d -p P r frorrndanpianceSOriRidgy s | i pi demi a,

m xed dysligic (Y REHAARLEPhEY AbRitiAL-y N yipevidi-B ghycRidi aeadamantart Bbol i c
syndr one orﬁggj%gha{’5 a"?(d%g}?er oﬁ% rgﬁg}t@ed tgir}gigt organ damage. 54. Use of a
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insulin resj: FB‘%%N-%@FT 1. (rzcc%})ﬁmhhmpleﬂs&a@@fpmmweya}auahﬂmma cognitive
Sl )
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mi xed dysl i phAei as)RYRQUEHRLGSILSfaRh&YY @rbonyl]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-y1] -4-hydroxyadamantane-1-
carboxamide;

tert-Butyl 4-[4-((3S)-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'-((3S)-3-{[(4-Hydroxy-1 -adamantyl)carbonyl]amino} piperidin-1-y1)-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-((3S)-1-{[5-(Dimethylamino)-1 -naphthyl]sulfonyl} piperidin-3-yl)-3-hydroxy-8-
azabicyclo[3.2.1]octane-8-carboxamide;

(3-endo)-N~((38)-1-{[5-(Dimethylamino)-1-naphthyl] sulfonyl}piperidin-3-y1)-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;
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N-[(3S)-1-(2-Fluorophenyl)piperidin-3-y1]-3-hydroxy-8-azabicyclo[3.2.1]octane-8-
carboxamide;
N-[(3S)-1-(4-Fluorophenyl)piperidin-3-y1]-3-hydroxy-8-azabicyclo[3.2.1]octane-8-
carboxamide;
(3-endo)-N-[(3S)-1-(4-Cyanophenyl)piperidin-3-yl]-3-hydroxy-8-azabicyclo[3.2.1]octane-8-
carboxamide;
(3-endo)-3-Hydroxy-N-{(3S)-1-[4-(methylsulfonyl)phenyl]piperidin-3-y1}-8-
azabicyclo[3.2.1]octane-8-carboxamide;
(3-endo)-3-Hydroxy-N-{(3S)-1-[4-(trifluoromethoxy)phenyl]piperidin-3-y1}-8-
azabicyclo[3.2.1]octane-8-carboxamide;
N-{(3S)-1-[(4-Chloro-1-naphthyl)sulfonyl]piperidin-3-yl}-4-hydroxypiperidine-1-
carboxamide;
N-[(3S)-1-(5-Ethylpyrimidin-2-y1)piperidin-3-y1]-4-hydroxyadamantane-1-carboxamide;
4-Hydroxy-N-{(3S)-1-[4-(trifluoromethy)pyrimidin-2-yl]piperidin-3-yl} adamantane-1-
carboxamide;
N-[(38)-1-(2-Chloropyrimidin-4-yl)piperidin-3-yl]-4-hydroxyadamantane-1-carboxamide;
N-[(3S)-1-(4-Chloropyrimidin-2-yl)piperidin-3-yl]-4-hydroxyadamantane-1-carboxamide;
4-Hydroxy-N-[(3S)-1-(4-pyridin-4-ylphenyl)piperidin-3-yl]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-y1]-8-
azabicyclo[3.2.1]octane-8-carboxamide;
(3-endo)-3-Hydroxy-N-[(3S)-1-(2-naphthylsulfonyl)piperidin-3-y1]-8-
azabicyclo[3.2.1]octane-8-carboxamide; |
(3-ex0)-3-hydroxy-N-[(3S)-1-(2-naphthylsulfonyl)piperidin-3-y1}-8-azabicyclo[3.2.1]octane-
8-carboxamide;
(3-ex0)-N-{(3S)-1-[(4-Chloro-1-naphthyl)sulfonyl]piperidin-3-y1}-3-hydroxy-8-
azabicyclo[3.2.1]octane-8-carboxamide;
(3-endo)-N-{(3S)-1-[(4-Chloro-1-naphthyl)sulfonyl]piperidin-3-y1}-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-y1]-4-hydroxypiperidine-1-
carboxamide;
(3-endo)-N-[(3S)-1-(2,1,3-Benzoxadiazol-4-ylsulfonyl)piperidin-3-y1]-3-hydroxy-8-

azabicyclo[3.2.1]octane-8-carboxamide;
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6-((3S)-3-{[(4-Hydroxy-1-adamantyl)carbonyl]amino} piperidin-1-yI)-N,N-
dimethylnicotinamide;

tert-Butyl 6-[(3S)-3-({[4-(acetyloxy)-1-adamantyl]carbonyl}amino)piperidin-1-yIJ-3',6'-
dihydro-3,4'-bipyridine-1'(2'H)-carboxylate;

Benzyl (3S)-3-{[(5-0x0-4-azatricyclo[4.3.1.1(3,8)]undec-1-yl)carbonyl]amino} piperidine-1-
carboxylate;

(3-endo)-3-Hydroxy-N-[(3S)-1-(4-nitrophenyl)piperidin-3-yl]-8-azabicyclo[3.2.1]octane-8-
carboxamide;

N-((3S)-1-{4-[(1-Acetylpiperidin-4-yl)oxy]phenyl}piperidin-3-yl)-4-hydroxyadamantane-1-
carboxamide;

Methyl 4-[4-((3S)-3-{[(4-hydroxy-1-adamantyl)carbonyl]amino} piperidin-1-
yl)phenoxy]piperidine-1-carboxylate;

4-Hydroxy-N-[(3S)-1-(4-{[1-(methylsulfonyl)piperidin-4-yl]oxy } phenyl)piperidin-3-
yl]adamantane-1-carboxamide;

N-((3S)-1-{4-[Acetyl(methyl)amino]phenyl} piperidin-3-yl)-4-hydroxyadamantane-1-
carboxamide;

(3-endo)-N-[(3S)-1-(4-Aminophenyl)piperidin-3-y1]-3-hydroxy-8-azabicyclo[3.2.1]octane-8-
carboxamide;

(3-endo)-3-Hydroxy-N-((3S)-1-{4-[(methylsulfonyl)amino]phenyl} piperidin-3-y1)-8-
azabicyclo[3.2.1]octane-8-carboxamide;

Ethyl {4-[(3S)-3-({[(3-endo)-3-hydroxy-8-azabicyclo[3.2.1]oct-8-
yl]carbonyl}amino)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-y1}-4-hydroxyadamantane-1-carboxamide;

N-{(35)-1-[4-(Acetylamino)phenyl]piperidin-3-y1}-4-oxoadamantane-1-carboxamide;

N-((3S)-1-{4-[(Cyclopropylcarbonyl)amino]phenyl} piperidin-3-yI)-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-
yDphenyl]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;
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(3-endo)-N-((3S)-1-{4-[(Cyclopropylacetyl)amino]phenyl} piperidin-3-yl)-3-hydroxy-8-
azabicyclo[3.2.1]octane-8-carboxamide;

(3-endo)-3-Hydroxy-N-{(3S)-1-[4-(2-oxopyrrolidin-1 -yDphenyl]piperidin-3-yl}-8-
azabicyclo[3.2.1]octane-8-carboxamide;

(3-endo)-3-Hydroxy-N-{(3S)-1-[5 ~(trifluoromethyl)pyridin-2-yl]piperidin-3-y1}-8-
azabicyclo[3.2.1]octane-8-carboxamide;

(3-endo)-N-[(3S)-1 -(6-Fluoropyridin-2-yl)piperidin-3-y1]-3-hydroxy-8-
azabicyclo[3.2.1]octane-8-carboxamide;

or pharmaceutically acceptable salt thereof.

47. A composition comprising a compound of any one of claims 1 to 46 and a pharmaceutically

acceptable carrier.

48. A method of modulating 11BHSD1 or MR comprising contacting said 11BHSDI1 or MR with

a compound of a compound of any one of claims 1 to 46.
49. The method of claim 48 wherein said modulating is inhibiting.

50. A method of treating a disease in a patient, wherein said disease is associated with expression
or activity of 11BHSD1 or MR, comprising administering to said patient a therapeutically effective

amount of a compound of claim 1.

51. The method of claim 50 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.

52. Use of a compound of any one of claims 1 to 46 for treating a disease in a patient, wherein

said disease is associated with expression or activity of 113HSD1 or MR.

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, renal or

inflammatory disease, heart failure, atherosclerosis, arteriosclerosis, coronary artery disease,
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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.

54. Use of a compound of any one of claims 1 to 46 for the preparation of a medicament for use
in treating a disease in a patient, wherein said disease is associated with expression or activity of

11BHSDI or MR.

55. The compound of claim 54 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.



