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INHIBITORS OF 113-HYDROXYSTEROID DEHYDROGENASE 1

RELATED APPLICATION

This application claims the benefit of U.S. Provisional Application No.
61/065,890, filed on February 15, 2008, the entire teachings of which are

incorporated herein by reference.

FIELD OF THE INVENTION

The present invention relates to inhibitors of 11B-hydroxysteroid
dehydrogenase type 1 (11B-HSD1), pharmaceutical compositions thereof and

methods of using the same.

BACKGROUND OF THE INVENTION

Glucocorticoids, such as cortisol (hydrocortisone), are steroid hormones that
requlate fat metabolism, function and distribution, and play a role in carbohydrate,
protein and fat metabolism. Glucocorticoids are also known to have physiological
effects on development, neurobiology, inflammation, blood pressure, metabolism,
and programmed cell death. Cortisol and other corticosteroids bind both the
glucocorticoid receptor (GR) and the mineralocorticoid receptor (MR), which are
members of the nuclear hormone receptor superfamily and have been shown to
mediate cortisol function in vivo. These receptors directly modulate transcription via
DNA-binding zinc finger domains and transcriptional activation domains.

Until recently, the major determinants of glucocorticoid action were attributed
to three primary factors: (1) circulating levels of glucocorticoid (driven primarily by
the hypothalamic-pituitary-adrenal (HPA) axis); (2) protein binding of glucocorticoids
in circulation; and (3) intracellular reéeptof density inside target tissues. Recently, a
fourth determinant of glucocorticoid function has been identified. tissue-specific pre-

receptor metabolism by glucocorticoid-activating and -inactivating enzymes. These

11B-hydroxysteroid dehydrogenase (113-HSD) pre-receptor control enzymes
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modulate activation of GR and MR by regulation of glucocorticoid hormones. To

date, two distinct isozymes of 11-beta-HSD have been cloned and characterized:
113-HSD1 (also known as 11-beta-HSD type 1, 11betaHSD1, HSD11B1, HDL, and
HSD11L) and 113-HSD2. 11B-HSD1 IS a bi-directional oxidoreductase that
regenerates active cortisol from inactive 11-keto forms, whereas 11p3-HSD2 is a
unidirectional dehydrogenase that inactivates biologically' active cortisol by converting

it into cortisone.

The two isoforms are expressed in a distinct tissue-specific fashion,
consistent with the differences in their physiological roles. 11B3-HSD1 is widely
distributed in rat and human tissues; expression of the enzyme and corresponding

MRNA have been detected in human liver, adipose tissue, lung, testis, bone and

~clliary epithelium. In adipose tissue, increased cortisol concentrations stimulate

adipocyte differentiation and may play a role in promoting visceral obesity. In the

eye, 113-HSD1 may regulate intraocular pressure and may contribute to glaucoma:

some data suggest that inhibition of 113-HSD1 may cause a drop in intraocular

pressure in patients with intraocular hypertension (Kotelevstev et al. (1997), Proc.
Natl. Acad. Sci. USA 94(26):14924-9). Although 113-HSD1 catalyzes both 11-beta-

dehydrogenation and the reverse 11-oxoreduction reaction, 113-HSD1 acts
predominantly as a NADPH-dependent oxoreductase in intact cells and tissues.
catalyzing the formation of active cortisol from inert cortisone (Low et al. (1994) J
Mol. Endocrin. 13: 167-174). In contradistinction, 11B-HSD2 expression is found
mainly In mineralocorticoid target tissues such as kidney (cortex and medulia),
placenta, sigmoid and rectal colon, salivary gland and colonic epithelial cell lines.
11B3-HSD2 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 shown to protect the MR from glucocorticoid excess (e.g., high levels of
receptor-active cortisol) (Bium, et al. (2003) Prog. Nucl. Acid Res. Mol. Biol. 75:173-
216). '

Mutations in either the 113-HSD1 or the 11B-HSD2 genes result in human
pathology.. For example, individuals with mutations in 113-HSD2 are deficient in this
cortisol-inactivation activity and, as a result, present with a syndrome of apparent

mineralocorticoid excess (also referred to as "SAME") characterized by hypertension,
hypokalemia, and sodium retention (Edwards et al. (1988) Lancet 2: 986-989: Wilson
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et al. (1998) Proc. Natl. Acad. Sci. 95: 10200-10205). Similarly, mutations in 113-
HSD1 and in the gene encoding a co-localized NADPH-generating enzyme, hexose
6-phosphate dehydrogenase (H6PD), can result in cortisone reductase deficiency
(CRD); 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).

Notably, disruption of homeostasis in the HPA axis by either deficient or
excess secretion or action results in Cushing's syndrome or Addison's disease,
respectively (Miller and Chrousos (2001) Endocrinology and Metabolism, eds. Felig
and Frohman (McGraw-Hill, New York), 4" Ed.: 387-524). Patients with Cushing's
syndrome or receiving glucocorticoid therapy develop reversible visceral fat obesity.
The phenotype of Cushing's syndrome patients closely 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 (Reav'en (1993) Ann. Rev. Med.
44: 121-131). Although the role of glucocorticoids in human obesity is not fully
characterized, there is mounting evidence that 113-HSD1 activity plays an important
role in obesity and metabolic syndrome (Bujalska et al. (1997) Lancet 349: 1210-
1213); (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). |

Data from studies in mouse transgenic models supports the hypothesis that
adipocyte 113-HSD1 activity plays a central role in visceral obesity and metabolic
syndrome (Alberts et al. (2002) Diabetologia. 45(11): 1526-32). Over-expression in
adipose tissue of 113-HSD1 under the control of the aP2 promoter in transgenic mice
produced a phenotype remarkably similar to human metabolic syndrome (Masuzaki
et al. (2001) Science 294: 2166-2170; Masuzaki et al. (2003) J. Clinical Invest. 112
83-90). Moreover, the increased activity of 11B-HSD1 in these mice is very similar to
that observed in human obesity (Rask et al. (2001) J. Clin. Endocrinol. Metab. 86:
1418-1421). In addition, data from studies with 11B-HSD1-deficient mice produced

by homologous recombination demonstrate that the loss of 113-HSD1 leads to an

increase in insulin sensitivity and glucose tolerance due to a tissue-specific
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deficiency in active glucocorticoid levels (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).

" The published data supports the hypothesis that increased expression of 113-

HSD1 contributes to increased local conversion of cortisone to cortisol in adipose

tissue and hence that 113-HSD1 plays a role in the pathogenesis of central obesity
and the appearance of the metabolic syndrome in humans (Engeli, et al., (2004)
Obes. Reﬁvs. 12: 9-17). Therefore, 11[3-HSD1 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). Furthermore, inhibition of 11p-HSD1

activity may prove beneficial in treating numerous glucocorticoid-related disorders.
For example, 11B-HSD1 inhibitors could be effective in combating obesity and/or
aspects of the metabolic syndrome cluster, iIncluding glucose intolerance, insulin
resistance, hyperglycemia, hypertension, and/or hyperlipidemia (Kotelevstev et al.
(1997) Proc. Natl. Acad. Sci. 94: 14924-14929: Mbrton et al. (2001) J. Biol. Chem.
276: 41293-41300: Morton et al. (2004)' Diabetes 53: 931-938). In addition, inhibition
ot 11B-HSD1 activity may have beneficial effects on the pancreas, including the
enhancement of glucose-stimulated insulin release (Billaudel and Sutter (1979)
Horm. Metab. Res. 11: 555-560; Ogawa et al. (1992) J. Clin. Invest. 90': 497-504:
Davani et al. (2000) J. Biol. Chem. 275; 34841-34844).

Furthermore, given that 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) and dysregulation of the HPA axis
resulting in chronic exposure to glucocorticoid excess in certain brain subregions has
been theorized to contribute to the decline of cognitive function (McEwen and
Sapolsky (1995) Curr. Opin. Neurobiol. 5: 205-216), one might predict that inhibition
of 113-HSD1 could reduce exposure to glucocorticoids in the brain and thereby
protect against deleterious glucocorticoid effects on neuronal function, including
cognitive impairment, dementia, and/or depression. Notably, it is known that stress
and glucocorticoids influence cognitive function (de Quervain et al. (1998) Nature
394: 787-790); and it has been shown that 113-HSD1, through its control of
glucocorticoid action in the brain, may have effects on neurotoxicity (Rajan et al.
(1996) Neuroscience 16: 65-70, Seckl (2000) Neuroendocrinol. 18:49-99).



10

15

20

25

30

CA 02715290 2010-08-11

WO 2009/102460 PCT/US2009/000908

There is also evidence that glucocorticoids and 11B-HSD1 play a role in
regulation of in intra-ocular pressure (IOP) (Stokes et al. (2000) Invest. Ophthalmol.
Vis. Sci. 41: 1629-1683; Rauz et al. (2001) Invest. Ophthalmol. Vis. Sci. 42: 2037-
2042); if left untreated, elevated IOP can lead to partial visual field loss and

eventually blindness. Thus, inhibition of 113-HSD1 in the eye could reduce local

glucocorticoid concentrations and 10P, and 113-HSD1 hence could potentially be
used to treat glaucoma and other visual disorders.

Transgenic aP2-11BHSD1 mice exhibit high arterial blood pressure and have
Increased sensitivity to dietary salt. Moreover, plasma'angiotensinogen levels are
elevated in the transgenic mice, as are angiotenéin Il and aldosterone; and treatment
of the mice with an angiotensin Il antagonist alleviates the hypertension (Masuzaki et
al. (2003) J. Clinical Invest. 112: 83-90). This suggests that hypertension may be
caused or exacerbated by 11B-HSD1 activity. Thus, 113-HSD1 inhibitors may be
useful for treatment of hypertension and hypenensibn-related cardiovascular
disorders. Inhibifion of 11B3-HSD1 in mature adipocytes is aléo expected to attenuate
secretion of plasminogen activator inhibitor 1 (PAI-1), which is an independent
cardiovascular risk factor (Halleux et al. (1 999) J. Clin. Endocrinol. Metabl. 84: 4097-
41095).

' Glucocorticoids can have adverse effects on skeletal tissues: and prolonged
exposure to even moderate glucocorticoid doses can result in osteo;ﬁorosis (Cannalis
(1996) J. Clin. Endocrinol. Metab. 81: 3441-3447). In addition, 113-HSD1 has been
shown to be present in Ccultures of human primary osteoblasts as well as celis from
adult bone (Cooper et al. (2000) Bone 27: 375-381), and the 113-HSD1 inhibitor
carbenoxolone has been shown to attenuate the negative effects of glucocorticoids
on bone nodule formation (Bellows et al. (1998) Bone 23: 119-125). Thus, inhibition
of 113-HSD1 is predicted to decrease the local glucocorticoid concentration within
osteoblasts and osteoclasts, thereby producing beneficial effects in various forms of
bone disease, including osteoporosis.

113-HSD1 inhibitors may also be useful for immunomodulation. Although
glucocorticoids are perceived to suppress the immune system, in actuality, there is a
complex, dynamic interaction between the HPA axis and the immune system (Rook
(1999) Balllier's Clin. Endocrinol. Metabl. 13: 576-581). Glucocorticoids play a role
In modulating the balance between cell-mediated and humoral immune response,
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with high glucocorticoid activity normally associated with a humoral response.
Inhibition of 113-HSD1 therefore can be used a means of shifting the immune
response towards a cell-mediated response. Certain disease states, such as

tuberculosis, leprosy (Hansen'’s disease) and psoriasis, trigger immune responses
that are biased towards a humoral response whereas the more effective immune
response may be a cell-mediated response. Hence, 113-HSD1 inhibitors may be
useful for treating such diseases.

It has been reported that glucocorticoids inhibit wound healing, especially in
diabetic patients with ulcers (Bitar et al. (1999) J. Surg. Res. 82: 234-243: Bitar et al.
(1999) Surgery 125: 594-601; Bitar (2000) Surgery 127: 687-695: Bitar (1998) Am.
J. Pathol. 152: 547-554). Patients that exhibit impaired glucose tolerance and/or
type 2 diabetes often also have impaired wound healing. Glucocorticoids have been
shown to increase the risk of infection and delay wound healing (Anstead (1998) Adyv.
Wound Care 11:277-285). Moreover, there is a correlation between elevated levels
of cortisol in wound fluid and non-healing wounds (EP Patent App. No. 0 902 288).

Recent published patent applications have suggested that certain 113-HSD1
inhibitors may be useful for promoting wound healing (PCT/US2006/043,951).
~ As evidenced herein, there is a continuing need for new and improved drugs

that inhibit 113-HSD1. The novel compounds of the instant invention are effective
iInhibitors of 113-HSD1.

SUMMARY OF THE INVENTION

It has now been found that compounds of Formula | or pharmaceutically
acceptable salts thereof, are effective inhibitors of 118-HSD1. Formula | and its
constituent members are defined herein as follows:



10

15

20

25

30

CA 02715290 2010-08-11

WO 2009/102460 PCT/US2009/000908

Ris Cy* or
R'is (a) absent or (b) is selected from (C4-Ce)alkyl, (C,-Cg)alkenyl, (C,-Cg)alkynyl or
(C4-Ca)alkoxy(C4-Cs)alkyl, wherein each is optionally substituted with up to four
groups independently selected from fluorine, cyano, oxo, R, R*0O-, (R*),N-, R*O,C-,
R’S, R*S(=0)-, R*S(=0),-, R‘C(=0O)NR*-, (R*)2NC(=0)-, (R*),NC(=0)0-,
(R"):NC(=O)NR*-, R*OC(=0)NR*-, (R*) ,NC(=NCN)NR*-, (R*0),P(=0)O-,
(R*0),P(=O)NR*-, R*‘OS(=0),NR*-, (R*),NS(=0),0-, (R*),NS(=0),NR"*-
R*S(=0),NR*-, R*S(=0),NHC(=0)-, R*S(=0),NHC(=0)O-, R*S(=0),NHC(=0O)NR*-,
R*OS(=0),NHC(=0)-, R*OS(=0),NHC(=0)0O-, R*OS(=0),NHC(=O)NR"-,
(R")2NS(=0),NHC(=0)-, (R*),NS(=0),NHC(=0)0-, (R*),NS(=0),NHC(=O)NR"*-,
R*C(=0)NHS(=0),-, R*C(=0)NHS(=0),0-, R*C(=O)NHS(=0),NR*-
R‘OC(=0)NHS(=0),-, R‘OC(=0)NHS(=0),0-, R*OC(=0)NHS(=0),NR*-.
(R*)2NC(=O)NHS(=0),-, (R*):NC(=0)NHS(=0),0-, (R*),NC(=O)NHS(=0),NR*-, aryl,
cycloalkyl, heterocyclyl, heteroaryl, arylamino and heteroarylamino';

A'is (a) a bond, or (b) (C4-Cj)alkylene, CH,CH,O, wherein the oxygen is
attached to Cy', or CH,C(=0), wherein the carbonyl carbon is attached to Cy';

Cy' is aryl, heteroaryl, monocyclic cycldalkyl or heterocyclyl, wherein each is
optionally substituted with 1 to 4 groups iIndependently selected from fluorine,
chlorine, bromine, iodine, cyano, nitro, amino, hydroxy, carboxy, (C;-Ce)alkyl,
hydroxy(C,-Ce)alkyl, (C3-Ceg)cycloalkyl, hydroxy(Cs-Cg)cycloalkyl, (Ca-
C;)cycloalkylalkyl, (Cz-Ce)alkenyl,. halo(C,-Ce)alkenyl, hydroxy(C,-Ce)alkenyl, (C,-
Ce)alkynyl, (C;-Ce)cycloalkyl(C2-Cs)alkynyl, halo(C,-Cg)alkyl, halo(C;-Cs)cycloalkyl,

halo(C.-C;)cycloalkylalkyl, (C4,-Cs)alkoxy, (C3-Ce)cycloalkoxy, (Cs-
C,)cycioalkylalkoxy, halo(C,-Cg)alkoxy, halo(C3-Cg)cycloalkoxy, halo(C,-
C,)cycloalkylalkoxy, (C4-Ce)alkylthio, (C5-Ce)cycloalkythio, (Cq-
C,)cycloalkylalkylthio, halo(C1-C6)alkyIthio, halo(C;-Cg)cycloalkythio,  halo(C,-
C,)cycloalkylalkylthio, (C4-Cs)alkanesulfinyl, (C3-Ce)cycloalkanesulfinyl, (Cy-
- Cy)cycloalkylalkanesulfinyl, halo(C,-Ce¢)alkane-sulfinyi, halo(C;-

Ce)Cycloalkanesulfinyl, halo(C,4-C;)cycloalkylalkanesulfinyl, (C+-Cg)alkanesulfonyl,
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(C3-Ceg)cycloalkanesulfonyl, (C4-C7)cycloalkylalkanesulfonyl, halo(C;-

Ce)alkanesulfonyl, halo(C3-Ceg)cycloalkanesulfonyl, halo(C,-C7)cyclo-

alkylalkanesulfonyl,  (C,-Cg)alkylamino,  di(C,-Cg)alkylamino,  (C;-Cg)alkoxy(C;-
Cs)alkoxy,' halo(C-Cg)alkoxy(C,-Cg)alkoxy, (C4-Ceg)alkoxycarbonyl, H.NCO,
H.NSO,, (C+-Cs)alkylaminocarbonyl, di(C,-Cs)alkylaminocarbonyl, (Ci-
Cs)alkoxy(C,-Cs)alkylaminocarbonyl, heterocyclylcarbonyl, (C,-Cg)alkylaminosulfonyl,
di(C,-Ce)alkylaminosulfonyl, heterocyclsulfonyl, (C;-Ce)alkylcarbonylamino, (C;-

Ce)alkylcarbonylamino(C,-Cg)alkyl, (C,-Cg)alkylsulfonylamino, (Cy-
Ce)alkylsulfonylamino(C;-Cg)alkyl, (C1-Cg)alkoxycarbonyl(C;-Cg)alkoxy, (Cs-
Cs)alkoxy(C,-Cg)alkyl, halo(C4-Cg)alkoxy(C4-Ce)alkyl, hydroxy(C,-Cg)alkoxy,

heteroaryi, 0XO0, amino(C,-Ceg)alkyl, (C4-Ceg)alkylamino(C4-Cg)alkyl, di(Cy-
Ce)alkylamino(C4-Cg)alkyl amino(C,-Cg)alkoxy, (C4-Ce)alkylamino(C,-Cs)alkoxy, di(C;-
Ce)alkylamino(C2z-Ce)alkoxyl; (C,-Cg)alkylcarbonyl; (C;-Cg)cycloalkylcarbonyl, (Cs-
Ce)cycloalkylaminocarbonyl, {(C;-Cg)cycloalkyl}{(C,-C¢)alkyl}aminocarbony!, di(C,-
Cs)cycloalkylaminocarbonyl, (C;-Cg)cycloalkylaminosulfonyl, {(C3-Cs)cycloalkylH{(C;-
Cs)alkyl}aminosuifonyl, di(C3-Cg)cycioalkylaminosulfonyl, cyano(C,-Cg)alkyl,
aminocarbonyl(C,-Cg)alkyl, (C1-Ce)alkylaminocarbonyl(C,-Cg)alkyl, di(C;-
Ce)alkylaminocarbonyl(C,-Ce)alkyl, (Cs-Cg)cycloalkylaminocarbonyl(C,-Cg)alkyl, {(Cs-
Ce)cycloalkyl}{(C4-Cg)alkyl}aminocarbonyl(C,-Cg)alkyl and di(Cs;-
Ca)cycloalkylaminocarbonyl(c,-Cs)alkyl; provided that if (a) tis 2 and Q is O or CH,
ortis 1and Qis O, (b) A’ is CH, optionally substituted with R, and (c) A%is a bond,
then Cy* is meta or para to the ring atom of Cy' that is bonded to A' and the aryl,
heteroaryl, monocyclic cycloalkyl or heterocyclyl, represented by Cy' is not
substituted with bromine, iodine, amino, halo(C;-Cs)alkyl at a ring atom ortho to the

carbon atom bounded to A"

A’is (a) a bond, O, S or NR*; or (b) (C4-Cj)alkylene or (C4-Cs)alkyleneoxy.
each of which is optionally substituted with 1 to 4 groups independently selected from
methyl, ethyl, triffluoromethyl or oxo;

Cy* is (a) hydrogen or (b) aryl, heteroaryl, cycloalkyl or heterocyclyl, wherein
each is optionally substituted with 1 to 4 groups independently selected from fluorine,
chlorine, bromine, iodine, cyano, nitro, amino, hydroxy, carboxy, (C4-Cg)alkyl,
hydroxy(C,-Cg)alkyl, (C3-Ceg)cycloalkyl, hydroxy(C;-Cg)cycloalkyl, (Cs-
Cs)cycloalkylalkyl,  (C2-Cg)alkenyl, halo(C,-Cg)alkenyl, hydroxy(C,-Cg)alkeny!, (C.-
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Ce)alkynyl, (C;-Cs)cycloalkyl(C,-C,)alkynyl, halo(C,-Cg)alkyl, halo(C;-Cs)cycloalkyl,
halo(C,4-C;)cycloalkylalkyl, (C1-Ce)alkoxy, (C;3-Ce)cycloalkoxy, (Cs-
C;)cycloalkylalkoxy, halo(C1-Cs)aIkoxy,‘ halo(C,-Ceg)cycloalkoxy, halo(Cj-
Cr)cycloalkylalkoxy,  (Ci-Ce)alkylthio,  (Cs-Cg)cycloalkythio, . (C4-C-)cycloalkyl-
alkylthio, halo(C,-Cg)alkylthio, halo(C;-Cg)cycloalkythio, halo(C;-

C5)cycloalkylalkylthio, (C41-Ce)alkanesulfinyl, (Cs-Cs)cycloalkanesulfinyl, (Cas-

C-)cycloalkylalkanesulfinyl, halo(C;-Cg)alkane-sulfinyl, halo(C;-
Ce)cycloalkanesulfinyl, halo(C,4-C-)cycloalkylalkanesulfinyl, (C4-Ce)alkanesuifonyl,
(C3-Ce)cycloalkanesulfonyl, (C4-Cy)cycloalkylalkanesulfonyl, halo(C;-
Cs)alkanesulfonyl, halo(C;-Cs)cycloalkanesulfonyl, halo(C,-C;)cyclo-
alkylalkanesulfonyl, (C,-Cg)alkylamino, di(C,-Cg)alkylamino, (C1-Ceg)alkoxy(C-
Ce)alkoxy, halo(C,-Cs)alkoxy(C,-Cg)alkoxy, (C4-Csg)alkoxycarbonyl, H,NCO,
HNSO,, (C1-Ce)alkylaminocarbonyl, di(C,-Ceg)alkylaminocarbonyl, (Cs-
Cs)alkoxy(C,-Cs)alkylaminocarbonyl, heterocyclylcarbonyl, (C+-Cs)alkylaminosulfonyl,
di(C4-Ce)alkylaminosulfonyl, heterocyclsulfonyl, (C,-Ce)alkylcarbonylamino, (C;-

C6)alkylcarbonylamino(C1-Ce)a]kyl, (C1-Ce)alkylsulfonylamino, (Cy-
Ce)alkylsulfonylémino(Q-Cs)alkyl, (C1-Ce)alkoxycarbonyl(C,-Cs)alkoxy, (Cy-
Ce)alkoxy(C4-Ce)alkyl,  halo(C,-Cs)alkoxy(C4-Ce)alkyl, hydroxy(C-C¢)alkoxy,

heteroaryl, 0XO0, amino(C,-Ceg)alkyl, (C4-Cs)alkylamino(C,-Cg)alkyl, di(C;-
Ce)alkylamino(C4-Ce)alkyl amino(C,-Cg)alkoxy, (C4-Cg)alkylamino(C,-Cg)alkoxy, di(C;-
Ce)alkylamino(C,-Ce)alkoxyl;  (C4-Cg)alkylcarbonyl; (Cs-Cg)cycloalkylcarbony!, (Cs-
Ce)cycloalkylaminocarbonyl, {(Cs-Cg)cycioalkyl}{(C,-Ce)alkyl}aminocarbonyl, di(C,-
Cs)cycloalkylaminocarbonyl, (C;-Cg)cycloalkylaminosulfonyl, {(C3-Cg)cycloalkyl}{(C;-
Ce)alkyl}aminosulfonyl, di(C;-Cg)cycloalkylaminosulfonyl, cyano(C,-Cg)alkyl,
aminocarbonyl(C,-Cg)alkyl, (C1-Ce)alkylaminocarbonyl(C;-Cg)alkyl, di{C,-
Ce)alkylaminocarbonyl(C,-Ce)alkyl, (Cs;-Ce)cycloalkylaminocarbonyl(C4-Cg)alkyl, {(Ca-
Ce)cycloalkyl}{(C1-Ce)alkyl}aminocarbonyl(C;-Cg)alky! and di(C;-
Ce)cycloalkylaminocarbonyl(C,-Cg)alkyl;

provided that if (a) tis 1; (b) Qis O, (c) A' is CH, optionally substituted with R' and
(d) Cy' is phenyl then A*Cy? is not NHR® or optionally substituted heterocyclyl

provided that if (a) A" is CH,CH,0O; (b) Cy' is phenyl and (c) A? is CH, then Cy? is not

heterocyclyi substituted with oxo:
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R and R are each independently selected from (a) hydrogen or (b) (C;-
Ce)alkyl, (C,-Ce)alkenyl, (C,-Cg)alkynyl or (C-Ca)alkoxy(C4-Cs)alkyl which are
optionally substituted with up to three groups independently selected from fluorine,
hydroxy, (C,-Cj)alkoxy and H,NC(=0);

A Is straight or branched (C4-Cg)alkyl, (C,-Cg)alkenyl or (C,-Cg)alkynyl,
optionally substituted with up to 4 groups independently selected from fluorine,
cyano, oxo, R*, -OH R*O-, (R*),;N-, R*0,C-, RS, R*S(=0)-, R*S(=0),-, R*C(=O)NR*-,
(R*)2NC(=0)-, (RY),NC(=0)0-, (R*),NC(=0)NR*-, R*OC(=0O)NR*-, (R*)
,NC(=NCN)NR?*-, (R*0),P(=0)0O-, (R‘0),P(=0)NR*-, R*OS(=0),NR*-,
(R*)2NS(=0),0-, (R).NS(=0),NR*-, R*S(=0).NR’-, R*SO,NR*-, R*S(=0),NHC(=0)-,
R*S(=0),NHC(=0)0-, R*S(=0),NHC(=0)NR*-, R*0S(=0),NHC(=0)-,
R*OS(=0),NHC(=0)O-, R“OS($O)2NHC(=O)NR4-, (RY),NS(=0),NHC(=0)-,
(R2NS(=0),NHC(=0)0-, (R*),NS(=0),NHC(=0)NR*-, R*C(=0)NHS(=0),-,
R‘C(=O)NHS(=0),0-, R*C(=0)NHS(=0),NR’-, R*OC(=0)NHS(=0),-,
R*OC(=0)NHS(=0),0-, R*OC(=0)NHS(=0),NR*-, (R*),NC(=O)NHS(=0),-
(R*)2NC(=0)NHS(=0),0-, (R*),NC(=0)NHS(=0),NR*-, heterocyclylamino (wherein
the heterocyclyl portidn IS optionally substituted by alkyl, haloalkyl or oxo);
heteroarylamino (wherein the heteroaryl portion is optionally substituted by alkyl,
haloalkyl, alkoxy, alkylthio, alkylsulfonyl, halogen, trifluoromethyl, dialkylamino, nitro,
cyano, CO,H, CONH;, N-monoalkyl-substituted amido, N,N-dialky!-substituted
amido, or oXo); arylamino (wherein the aryl portion is optionally substituted by alky!,
haloalkyl, alkoxy, alkylthio, alkylsulfonyil, halogen, trifluoromethyl, dialkylamino, nitro,
cyano, CO,H, CONH;, N-monoalkyl-substituted amido, N,N-dialkyl-substituted
amido, or oxo); and cycloalkylamino (wherein the cycloalkyl portion is optionally
substituted by alkyl, haloalkyl or oxo):

tis1, 2 or3;

Y is (C4-Cg)alkyl or halo(C,-Cg)alkyl:

N is 0, 1or2 |

E 1s (a) a bond or (b) (C4-Cs)alkylene or (C4-C,)alkylenyloxy, wherein the O is
attached to R% each of which is optionally substituted with 1 to 4 groups
independently selected from methyl, ethyl, trifluoromethy! or oxo: provided that if Q is
NH, then ER? is not (C,-Cg)alkyl or benzyl:

R?is (C4-Ce)alkyl, aryl, heteroaryl, cycloalkyl or heterocyclyl, wherein each is

~ optionally substituted with up to 4 groups independently selected from fluorine,
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chlorine, bromine, iodine, nitro, hydroxy, (C;-Ce)alkyl, (C5-Cg)cycloalkyl,
hydroxy(C;-Ce)cycloalkyl, (C,-C;)cycloalkylalkyl, (C,-Cg)alkenyl, halo(C,-Cgs)alkenyl,
hydroxy(C,-Ce)alkenyl, (C,-Cg)alkynyl, (C3-Ce)cycloalkyl(C,-Cy)alkynyl, halo(C;-
Ce)alkyl, halo(C;-Ce)cycloalkyl, halo(C,-C;)cycloalkyialkyl, (C;-Cg)alkoxy, (Cs-
Cs)cycloalkoxy, (Cs-C;)cycloalkylalkoxy, halo(C,-Cg)alkoxy, halo(C;-Cg)cycloalkoxy,
halo(C,4-C;)cycloalkylalkoxy, (C,-Cg)alkylthio, (Cs-Ce)cycloalkythio, (C.,-
Cz)cycloalkylalkylthio, halo(C-Cg)alkylthio, halo(Cs-Cs)cycloalkythio, halo(C,-
Cy)cycloalkylalkylth'io, (C1-Ce)alkanesulfinyl, (C;-Cg)cycloalkanesulfinyl, (C,-
07)cycloalkylalk.anesulfinyl, halo(C4-Ce)alkane-sulfinyl, halo(C,-
Ce)cycloalkanesulfinyl, halo(C.-C;)cycloalkylalkanesulfinyl, (C4-Cg)alkanesulfonyl,
(Cs-Ce)cycloalkanesulfonyl, (C.-C;)cycloalkylalkanesulfony!, halo(C;-
Ce)alkanesulfonyl, halo(C;-Cs)cycloalkanesulfonyl, halo(C,4-C;)cyclo-
alkylalkanesuifonyl, (C;-Cg)alkylamino, di(C,-Cs)alkylamino, (C1-Ce)alkoxy(C;-
Ce)alkoxy, halo(C4-Cg)alkoxy(C;-Ce)alkoxy, H,NCO, H,NSO,, (C,-
Ce)alkylaminocarbonyl, di(C4-Ce)alkylaminocarbonyl, (C1-Cj)alkoxy(C4-Cs)alkyl-
aminocarbonyl, heterocyclylcarbonyl, (C1-Cs)alkylaminosulfonyl, di(C4-Ceg)alkyl-
aminosulfonyl, heterocyclsuifonyl, (C,-Cg)alkylcarbonylamino, (C1-Cs)alkylcarbonyl-
amino(C4-Cg)alkyl, (C4-Cs)alkylsulfonylamino, (C4-Ce)alkylsulfonylamino(C4-Cg)alkyl,
(C1-Ce)alkoxycarbonyl(C,-Cg)alkoxy, (C4-Cg)alkoxy(C;-Cg)alkyl, halo(C,-Cg)alkoxy(C;-
Ce)alkyl, hydroxy(C,-Ces)alkoxy, heteroaryl, oxo, amino(C,-Cg)alkyl, (C;-
Ce)alkylamino(C,-Ce)alkyl, di(C4-Cg)alkylamino(C,-Cg)alkyl amino(C,-Cg)alkoxy, (C;-
Ce)alkylamino(C,-Cg)alkoxy, di(C4-Cg)alkylamino(C,-Cg)alkoxy!: (C1-Ceg)alkylcarbonyl;
(Cg-Cs)cycioaIkylcarbonyl, (C3-Cs)cycloalkylaminocarbonyl, {(C3-Cg)cycloalkyl}(Cy-
Ce)alkyl}aminocarbonyl, di(Cs-Cg)cycloalkylaminocarbonyl, (Cs-
Ce)cycloalkylaminosulfonyl, {(Ca-Cs)cycloalkyl}{(Q-Ce.)alkyl}aminosulfonyl, di(C,-
Ce)cycloalkylaminosulfonyl, cyano(C,-Cg)alkyl, aminocarbonyl(C,-Ce)alkyl, (C,-
Ce)alkylaminocarbonyl(C;-Cg)alkyl, di(C4-Ce)alkylaminocarbonyl(C,-Cg)alkyl, (C,-
Ce)cycloalkylaminocarbonyl(C4-Ce)alkyl, {(C3-Ce)cycloalkyl}(C,-
Ce)alkyl}yaminocarbonyl(C,-Cg)alkyl and di(C;-Ce)cycloalkylaminocarbonyl(C;-Cg)alky!:

wherein the 1 to 4 substituents for the group represented by R? are additionally
selected from: amino, cyano, carboxy, (C4-Ce)alkoxycarbonyl and hydroxy(C,-
Ce)alkyl, when E is bond or (C4-Cj)alkylene, tis 1 and Qis O or CHo,, provided that
ER?is not CH,Cl, CH,OH, CHO or CH,Opheny!:
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provided that when (a) tis 2; (b) E is bond and (c) R®is phenyl, then R? is not
substituted with (C,-Cg)alkoxy, (C;-Cg)cycloalkoxy, (C4-C7)cycloalkylalkoxy,
halo(C,-Cg)alkoxy, halo(C;-Ce)cycloalkoxy, halo(C4-C;)cycloalkylalkoxy:

provided that when (a) A'is bond; (b) R'is absent; (c) Cy' is phenyl: (d) A?is bond
(e) Cy?is H and (f) E is bond, then R? is not unsubstituted pheny!:

provided that when (a) tis 1; (b) Q is NR% (c) A'is bond; (d) R'is absent: (e) Cy' is
optionally substituted phenyl; (f) A? is bond; (g) Cy? is H then ER? is not unsubstituted
(C1-CB) alkyl;

Q is O, NR® or CHj;

each R* is independently selected from H, (C;-Cg)alkyl, halo(C4-Ce)alkyl,
amino(C4-Ce)alkyl, (C4-Cg)alkylamino(C,-Cg)alkyl, di(C,-Cg)alkylamino(C,-Cs)alkyl,
hydroxy(C4-Cg)alkyl and (C,-Csg)alkoxy(C;-Cs)alkyl: and

each R’ is independently H, (C4-Ce)alkyl, halo(C,-Cs)alkyl, or hydroxy(C,-
Ce)alkyl:

or a pharmaceutically acceptable salt, enantiomer or diastereomer thereof.

Another embodiment is a pharmaceutical composition comprising: i) a
pharmaceutically acceptable carrier or diluent; and ii) compound of Formulas |, 1;-l5
1a1.3, ID1.3, 1C1.3, 1di3, l€43, Ifs3, @43, Ihag, fiv5 Or I3 Or @ pharmaceutically acceptable
salt, enantiomer or diastereomer thereof.

Another embodiment of the invention is a method of inhibiting 11R-HSD1
activity comprising the step of administering to a mammal in need of such treatment
an effective amount of a compound of Formulas |, -l lay.3, 1b4.3, 1C1.5. |d4.3, 1€4.3, If;.
3, 113, INy.3, liss Or 1.3 or @ pharmaceutically acceptable salt, enantiomer or
diastereomer thereof.

Another embodiment of the invention is a method of treating a subject with a
disease associated with the activity or expression of 11B-HSD1, comprising the step
of administering to the subject an effective amount of a compound of Formulas | |-
26 1a4.3, 1D4.3, lc1.§, Id1.3, ley.3, Ifi.3, 1@4.3, 1hq3 liy; Or ljq.3 Or @ pharmaceutically
acceptable salt, enantiomer or diastereomer thereof. '

Another embodiment of the invention is the use of a compound of Formulas |,

l1-126, 124.3, 1D4y.3, IC1.3, 1dy.3, l€4.3, If1.3, 1Q1.3, thy3 liss0r ljy.5 Or @ pharmaceutically
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acceptable salt, enantiomer or diastereomer thereof for the manufacture of a
medicament for inhibiting 113-HSD1 activity in a mammal in need of such treatment.
Another embodiment of the invention is the use of a compound of | |-l lay.3,
1D41.3, 1C1.3, |ds.3, l€4.3, Ifi3, 1Q1.3, Ihya ligz OF 113 OF @ pharmaceutically acceptable salt,
5 enantiomer or diastereomer thereof for the manufacture of a medicament for treating
a subject with a disease associated with the activity or expression of 11B8-HSD1.
Another embodiment of the invention is a compound of Formulas |, 1=l l84.a
ID1.3, 1C1.3, Idy.3, l€4.3, I3, 1@1.3, IN13 i3 OF lj1.3 Or @ pharmaceutically acceptable salt,
enantiomer or diastereomer thereof for use in inhibiting 118-HSD1 activity in a |
10 mammal in need of such treatment.
Another embodiment of the invention is a compound of Formulas |, |,-l,¢ 1a;.5,
D13, 1C1.3, Id13, l€1.3, Ifs.3, 1913, 1hya, livs OF lj1.3 OF @ pharmaceutically acceptable salt,
ehantiomer or diastereomer thereof for use in for treating a subject with a disease
asSociated with the activity or expression of 113-HSD1.
15 The present invention further provides methods of inhibiting 11R-HSD1 by
contacting 118-HSD1 with a compound of Formula |, I4-l36 1ay.3, Iby.3, ICq.3, Ids.3, 1€4.3,
If1.3, 1913, INq.3 liy.3 0r lj5.5 of the invention.
The present invention further provides methods of inhibiting or reducihg the
conversion of cortisone to cortisol in a cell using a compound of Formula |, l1-l6 1a.4.
20 Ibq.3, ICy.3, Id4.3, leq.3, Ifs, 194.3, Ihqs liya OF 1j4.3 Of the invention.
The present invention further provides methods of inhibiting or reducing
production of cortisol in a cell using a compound of Formula |, l4-log 1a4.3, 1Dy.5, IC.3,
Id1.3, 1€1.3, 1f1.3, 134.3, Ihy3 liy.3 Or ljq.3 Of the invention.
The present invention further provides methods of increasing insulin
25  sensitivity In a subject in need thereof using a compound of Formula |, 11-l,¢ 1a,.5. Ib;.

3, IC1.3, |d1.3, '81.3, |f1.3, |g1.3, |h1.31 |i1.3 or |j1.3 of the invention.

DETAILED DESCRIPTION OF THE INVENTION
The present invention provieds novel compounds that are effective inhibitors
30  of 11B3-hydroxysteroid dehydrogenase type 1 (118-HSD1).
Values and alternative values for the variables in the above-described

Structural Formula | are provided herein:
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R' is (a) absent or (b) is selected from (C4-Cp)alkyl, (C,-Ceg)alkenyl, (C,-
Cs)alkynyl or (C4-Cj)alkoxy(C4-Cj)alkyl, wherein each is optionally substituted with up

to four groups independently selected from fluorine, cyano, oxo, R*, R°O-, (R*),N-,
R*0,C-, R*S, R*S(=0)-, R*S(=0),-, R°*C(=0)NR*- (RH,NC(=0)-, (R),NC(=0)0O-,

 (R*:NC(=0)NR*-, R*OC(=0)NR*-, (R*) ,NC(=NCN)NR"-, (R*0),P(=0)0O-,

(R0),P(=0)NR*-, R*OS(=0),NR*-, (R*),NS(=0),0-, (R*),NS(=0),NR*-,
R*S(=0),NR*-, R*S(=0),NHC(=0)-, R*S(=0),NHC(=0)0-, R*S(=0),NHC(=0)NR"-.
R*OS(=0),NHC(=0)-, R*0S(=0),NHC(=0)0-, R*0S(=0),NHC(=O)NR*-
(R*)2NS(=0),NHC(=0)-, (R*),NS(=0),NHC(=0)O-, (R*),NS(=0),NHC(=O)NR*-.
R*C(=0)NHS(=0),-, R*C(=0)NHS(=0),0-, R*C(=O)NHS(=0),NR*-
R*OC(=0)NHS(=0),-, R*OC(=0)NHS(=0),0-, R*OC(=0)NHS(=0),NR*-,
(R*)NC(=O)NHS(=0),-, (R*),NC(=0)NHS(=0),0-, (R*)2NC(=O)NHS(=0),NR*-, aryl,
cycloalkyl, heterocyclyl, heteroaryl, arylamino and heteroarylamino. In another
embodiment, R' is (C;-Cg)alky!l. In another embodiment. R' is absent or is optionally
substituted methyl or ethyl. Alternatively, R' is an optionally substituted methyl or
ethyl. In yet another embodiment R is unsubstituted.

A'is (a) a bond, or (b) (C4-Cs)alkylene, CH,CH,O, wherein the oxygen is
attached to Cy', or CH,C(=0), wherein the carbony! carbon is attached to Cy’. In
another embodiment, A’ is (C,-Cj)alkylene. Alternatively, A' is (C,-Cj)alkylene. In
another embodiment, A’ is a bond. In yet another embodiment A’ is methylene.
Alternatively, A' is a bond. '

Cy' is aryl, heteroaryl, monocyclic cycloalkyl or heterocyclyl, wherein each is
optionally substituted with 1 to 4 groups independently selected from fluorine.
chlorine, bromine, iodine, cyano, nitro, amino, hydroxy, carboxy, (C,-Cg)alkyl,
hydroxy(Ci-Ce)alkyl, (Cs-Cg)cycloalkyl, hydroxy(Cs-Cg)cycloalkyl, (C.-
C;)cycloalkylalkyl, (C2-Ce)alkenyl, halo(C,-Cg)alkenyl, hydroxy(C,-Ce)alkenyl, (C,-
Ce)alkynyl, (C;-Cg)cycloalkyl(C,-C.)alkynyl, halo(C4-Cg)alkyl, halo(C;-Cg)cycloalkyl,
halo(C.-C;)cycloalkylalkyl, (Cy-Cg)alkoxy, (Cs-Ce)cycloalkoxy, (Ca-
Cy)cycloalkylalkoxy, halo(C,-Ces)alkoxy, halo(C;-Ce)cycloalkoxy, halo(C,-
C;)cycloalkylalkoxy, (C4-Cg)alkylthio, (Cs-Cs)cycloalkythio, (C,-
Cy)cycloalkylalkylthio, halo(C4-Cg)alkylthio, haio(Cs-Cg)cycloalkythio, halo(C,-
C,)cycloalkylalkylthio, (C4-Ce)alkanesulfinyl, (C;-Cs)cycloalkanesulfinyl, (C,-
C;)cycloalkylalkanesulfinyl, halo(C,-Cg)alkane-sulfinyl, halo(C,-

)

Ce)Ccycloalkanesulfinyl, halo(C,4-C,)cycloalkylalkanesulfinyl, (C4-Ce)alkanesulfonyl,
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(C3-Ce)cycloalkanesulfonyl, (C.-C;)cycloalkylalkanesulfonyl, halo(C;-
Ce)alkanesulfonyl, halo(C;-Cg)cycloalkanesulfonyl, halo(C,4-C;)cyclo-
alkylalkanesulfonyl, (C,-Cs)alkylamino, di(C,-Cg)alkylamino, (C1-Cs)alkoxy(C;-
Ce)alkoxy, halo(C,-Cg)alkoxy(C;-Cg)alkoxy, (C4-Ceg)alkoxycarbonyl, H.NCO,
HNSO,, (Cy-Cg)alkylaminocarbonyl, di(C,-Cg)alkylaminocarbonyl, (C,-
Cs)alkoxy(C,-Cj)alkylaminocarbonyit, heterocyclylcarbonyl, (C;-Cg)alkylaminosulfonyl,
di(C4-Ce)alkylaminosulfonyl, heterocyclsulfonyl, (C4-Ce)alkylcarbonylamino, (Cs-
Ce)alkylcarbonylamino(C;-Ce)alkyl, (C4-Ce)alkylsulfonylamino, (C;-
Ce)alkylsulfonylamino(C;-Cg)alkyl, (C+-Ce)alkoxycarbonyl(C4-Cg)alkoxy, (C;-
Ce)alkoxy(C4-Ce)alkyl, halo(C,-Cg)alkoxy(C,-Ce)alkyl, hydroxy(C;-Ce)alkoxy,
heteroaryl, oxo, amino(C,-Cg)alkyl, (C1-Cs)alkylamino(C4-Cg)alkyl, di(C-
Cs)alkylamino(C;-Cg)alkyl amino(C,-Cs)alkoxy, (C1-Ce)alkylamino(C,-Cg)alkoxy, di(C-
Ce)alkylamino(C,-Cg)alkoxyl and (C1-Ce)alkylcarbonyl; provided that if (a) tis 2 and Q

isOQorCH,ortis1andQis O (b) A’ is CH, optionally substituted with R, and (c)

A is a bond, then Cy* is meta or para to the ring atom of Cy' that is bonded to A'and -
the aryl, heteroaryl, monocyclic cycloalkyl or heterocyclyl, represented by Cy' is not
substituted with bromine, iodine, amino, halo(C4-C¢)alkyl at a ring atom ortho to the
carbon atom bounded to A; In another embodiment, Cy'is optionally substituted ary!
or optionally substituted heteroaryl. In another embodiment, Cy' is optionally
substituted phenyl, cyclohexyl, pyridyl, N-oxo-pyridy!, thiazolyl or pyrimidinyl
optionally substituted with 1 to 4 groups independently selected from halo, methyl,
trifluoromethyl, hydroxy, methoxy, methoxycarbonyl, carboxy,
ethoxycarbonylmethoxy and 2-hydroxy-2-methylpropoxy. in another embodiment,
Cy' is optionally substituted phenyl or optionally substituted pyridyl. Alternatively, Cy'
s optionally substituted phenyl. In another embodiment, Cy' is phenyl substituted
with fluorine, or bromine.

A‘is (a) a bond, O, S or NR* or (b) (C4-Cs)alkylene or (C4-C;)alkyleneoxy,
each of which is optionally substituted with 1 to 4 groups Independently selected from
methyl, ethyl, trifluoromethyl or oxo. In another embodiment, A% is a bond, O or
OCH,CO. In another embodiment, A% is a bond.

Cy? is (a) hydrogen or (b) aryl, heteroaryl, cycloalky! or heterocyclyl, wherein
each Is optionally substituted with 1 to 4 groups independently selected from fluorine,
chlorine, bromine, iodine, cyano, nitro, amino, hydroxy, carboxy, (C4-Ce)alkyl,
hydroxy(C:-Ce)alkyl, (Cs-Ce)cycloalkyl, hydroxy(C;-Ce)cycloalkyl, (Cq-
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Cy)cycloalkylalkyl, (C,-Ce)alkenyl, halo(C,-Cg)alkenyl, hydroxy(C,-Cg)alkenyl, (C,-
Cs)alkynyl, (C;-Cs)cycloalkyl(C,-Cs)alkynyl, halo(C,-Cg)alkyl, halo(C,-Cg)cycloalkyl,
halo(C,-Cy)cycloalkylalkyl, (C-Cg)alkoxy, (Cs-Cg)cycloalkoxy, (C,-
C;)cycloalkylalkoxy, halo(C,-Cg)alkoxy, halo(C;-Cg)cycloalkoxy, halo(C.-
Cr)cycloalkylalkoxy, (C;-Ce)alkylthio, (C;-Ce)cycloalkythio, (C,.-C,)cycloalkyl-
alkylthio, halo(C,-Ce)alkylthio, halo(C;-Cs)cycloalkythio, halo(C,-
C7)cycloalkylalkylthio, (C,-Ce)alkanesulfinyl, (Ci;-Cg)cycloalkanesulfinyl, (C,-
Cs)cycloalkylalkanesulfinyl, halo(C,-Cg)alkane-sulfinyl, halo(Cs-
Ce)cycloalkanesulfinyl, halo(C4-C;)cycloalkylalkanesulfinyl, (C+-Ceg)alkanesulfonyl,
(Cs-Cs)cycloalkanesulfonyl, (C,-C;)cycloalkylalkanesulfonyl, halo(C;-
Ce)alkanesulfonyl, halo(C;-Ce)cycloalkanesulfonyl, halo(C,-C-)cyclo-
alkytalkanesulfonyl, (C4-Cg)alkylamino, di(C,-Cg)alkylamino, (C1-Ce)alkoxy(C;-
Ce)alkoxy, halo(C,-Cg)alkoxy(C,-Cs)alkoxy, (C;-Cg)alkoxycarbonyl, H,NCO.
HoNSO,, (C4-Ce)alkylaminocarbonyl, di(Ci-Ce)alkylaminocarbonyl, (C;-
Cs)alkoxy(C4-Cs)alkylaminocarbonyl, heterocyclyicarbonyl, (C1-Ce)alkylaminosulfonyl,
di(C4-Ce)alkylaminosulfonyl, heterocycisulfonyl, (C4-Cg)alkylcarbonylamino, (Cy-
Ce)alkylcarbonylamino(C4-Ce)alkyl, (C4-Ce)alkylsulfonylamino, (C;-
Ce)alkylsulfonylamino(C;-Cg)alkyl, (C1-Ce)alkoxycarbonyl(C4-Cg)alkoxy, (C;-
Cs)alkoxy(C-Cg)alkyl, halo(C4-Cs)alkoxy(C4-Cs)alkyl, hydroxy(C,-Cg)alkoxy,
heteroaryl, oxo, amino(C;-Cg)alkyl, (C4-Cs)alkylamino(C;-Ce)alkyl, di(C-

| Ce)alkylamind(C1-Cs)alkyl amino(C,-Ce¢)alkoxy, (C1-Ce)alkylamino(C,-Ce)alkoxy, di(C,-

Cs)alkylamino(C2-Cg)alkoxyl and (C4-Cg)alkyicarbonyl:provided that if (a)tis1; (b) Q
is O, (c) A’ is CH; optionally substituted with R, and (d) Cy' is phenyl then A,Cy? is
not NHR*and Cy? is not optionally substituted heterocyclyl. In another embodiment,
Cy* is optionally substituted aryl or optionally substituted heteroaryl. In another
embodiment, Cy* is hydrogen, phenyl, thienyl, pyridyl, N-oxo-pyridyl, cyclopropyl!,
pipendinyl or piperazinyl optionally substituted by 1 to 4 groups independently
selected from halo, hydroxy, methoxy, hydroxymethyl, methoxycarbonyl, amino,
carbamoyl, methylcarbamoyl, dimethylcarbamoyi, (2-methoxyethyl)aminocarbonyl,
acetylaminomethyl, methylsulfonyl, methylsulfonylamino, methylaminosulfonyl,
Isopropylaminosulfonyl, dimethylaminosulfonyl, pyrrolidine-1-sulfony!, methylsulfony!-
aminomethyl or tetrazolyl. In yet another embodiment and Cy? is optionally
substituted phenyl or optionally substituted pyridyl. Alternatively, Cy‘is optionally
substituted phenyl. In another embodiment, Cy* is phenyl substituted with 1 to 4
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groups independently selected from chlorine or fluorine. Alternatively, Cy? is
difluorophenyl. In.another embodiment, Cy? is hydrogen. In another embodiment, Cy?
IS cyclopropyl.

R'® and R'® are each independently selected from (a) hydrogen or (b) (C;-
Ce)alkyl, (C2-Ce)alkenyl, (C,-Cg)alkynyl or (C4-Cj)alkoxy(C4-Cs)alkyl which are
optionally substituted with up to three groups independently selected from fluorine,
hydroxy, (C-Cs)alkoxy and H,NC(=0). In another embodiment, R' and R are each
independently H or (C4-Cg)alkyl. In yet another embodiment R'? and R'® are each
independently H, methyl, or ethyl. In another embodiment, R'® is methyl or ethy!. In
yet another embodiment R'® is methy!, In another embodiment, R*® is methyl or
hydrogen. Alternatively, R'is hydrogen.

A s straight or branched (C,-Cg)alkyl, (C,-Cg)alkenyl or (C,-Cs)alkynyl,
optionally substituted with up to 4 groups independently selected from fluorine,
cyano, oxo, R*, -OH R*O-, (R*),N-, R‘0,C-, R*S, R*S(=0)-, R*S(=0),-, R*C(=O)NR*-,
(R*)2NC(=0)-, (R*),NC(=0)0-, (R*),NC(=0)NR*, R*‘OC(=O)NR*-, (R*
:NC(=NCN)NR"-, (R*0),P(=0)0-, (R*0),P(=0)NR*-, R*OS(=0),NR*-
(R*)2NS(=0),0-, (R?);NS<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>