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AZEPINOINDOLE AND PYRIDOINDOLE DERIVATIVES AS
PHARMACEUTICAL AGENTS

FIELD OF THE INVENTION
Compounds, compositions and methods are provided for modulating the
activity of receptors and for the treatment, prevention, or amelioration of one or more

symptoms of disease or disorder related to the activity of the receptors.

BACKGROUND OF THE INVENTION

Nuclear Receptors

_ Nuclear receptors are a superfamily of regulatory proteins that are
structurally and functionally related and are receptors for, e.g., steroids, retinoids,
vitamin D and thyroid hormones (see, e.g., Evans (1988) Science 240.889-895).
These proteins bind to cis-acting elements in the promoters of their target genes and
modulate gene expression in response to ligands for the receptors.

Nuclear receptors can be classified based on their DNA binding
properties (see, e.g., Evans, supra and Glass (1994) Endocr. Rev. 15:391-407). For
example, one class of nuclear receptors includes the glucocorticoid, estrogen,
androgen, progestin and mineralocorticoid receptors which bind as homodimers to
hormone response elements (HREs) organized as inverted repeats (see, e.g., Glass,
supra). A second class of receptors, including those activated by retinoic acid, thyroid
hormone, vitamin Ds, fatty acids/peroxisome proliferators (i.e., peroxisome proliferator
activated receptor (PPARY)) and ecdysone, bind to HREs as heterodimers with a
common partner, the retinoid X receptors (i.e., RXRs, also known as the 9-cis retinoic
acid receptors; see, e.g., Levin et al. (1992) Nature 355:359-361 and Heyman et al.
(1992) Cell 68:397-406).

RXRs are unique among the nuclear receptors in that they bind DNA as
a homodimer and are required as a heterodimeric partner for a number of additional
nuclear receptors to bind DNA (see, e.g., Mangelsdorf et al. (1995) Cell 83:841-850).
The latter receptors, termed the class Il nuclear receptor subfamily, include many
which are established or implicated as important regulators of gene expression. There
are three RXR genes (see, e.g., Mangelj’sdorf et al. (1992) Genes Deyv. 6:329-344),

coding for RXRa, -&, and -y, all of which are able to heterodimerize with any of the
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class Il receptors, although there appear to be preferences for distinct RXR subtypes
by partner receptors in vivo (see, e.g., Chiba et al. (1997) Mol. Cell. Biol. 17:3013-
3020). In the adult liver, RXRa is the most abundant of the three RXRs (see, e.g.,
Mangelsdorf et al. (1992) Genes Dev. 6:329-344), suggesting that it might have a
prominent role in hepatic functions that involve regulation by class It nuclear receptors.
See also, Wan et al. (2000) Mol. Cell. Biol 20:4436-4444.

Orphan Nuclear Receptors

Inciuded in the nuclear receptor superfamily of regulatory proteins are
nuclear receptors for whom the ligand is known and those which lack known ligands.
Nuclear receptors falling in the latter category are referred to as orphan nuclear
receptors. The search for activators for orphan receptors has led to the dlscovery of
previously unknown signaling pathways (see, e.g., Levin et al., (1992), supra and
Heyman et al., (1992), supra). For example, it has been reported that bile acids, which
are involved in physiological processes such as cholesterol catabolism, are ligands for
the farnesmd X receptor (infra). o

Since it is known that products of intermediary metabolism act as |
transcriptional regulators in bacteria and yeast, such molecules may serve similar
functions in higher organisms (see, e.g., Tomkins (1975) Science 189:760-763 and
O'Malley (:l 989) Endocrinology 125:11 19-1'120). For example, one biosynthetic
pathway in higher eukaryotes is the mevalonate pathway, which leads to the synthesis
of cholesterol, bile acids, porphyrin, dolichol, ubiquinone, carotenoids, retinoids,
vitamin D, steroid hormones and farnesylated proteins.

FARNESOID X RECEPTOR
The farnesoid X receptor (originally isolated as RIP14 (retinoid X

receptor-interacting protein-14), see, e.g., Seol et al. (1995) Mol. Endocrinol. 9:72-85)
is a member of the nuclear hormone receptor superfamily and is primarily expressed in
the liver, kidney and intestine (see, e.g., Seol et al., supra and Forman et al. (1995)
Cell 81:687-693). It functions as a heterodimer with the retinoid X receptor (RXR) and
binds to response elements in the promoter§ of target genes to regulate gene
transcription. The farnesoid X receptor-RXR heterodimer binds with highest affinity to
an inverted repeat-1 (IR-1) response element, in which consensus receptor-binding
hexamers are separated by one nucleotide. The farnesoid X receptor is part of an-

2 }ﬁ"’] \;-R
} EF(}W‘ 0 ppes ey
L, .wzg @" oy

‘L:ar



g PEA094030C o o gy | Tadapli

10

15

20

25

30

interrelated process, in that the receptor is activéted by bile acids (the end product of
cholesterol metabolism) (see, e.g., Makishima et al. (1999) Sciencé 284:1362-1365,
Parks et al. (1999) Science 284:1365-1368, Wané et al. (1999) Mol. Cell. 3:543-553),
which serve to inhibit cholestero! catabolism. See also, Urizar et al. (2000) J. Biol.
Chem. 275:39313-39317.

Nuclear Receptors and Disease

Nuclear receptor activity, including the farnesoid X receptor and/or
orphan nuclear receptor activity, has been implicated in a variety of diseases and
disorders,.including, but not limited to, hyperlipidemia and hypercholesterolemia, and
complications thereof, including without limitation coronary artery diseaée, angina ‘
pectoris, carotid artery disease, strokes, cerebral arteriosclerosis and xanthoma, (see,
e.g., International Patent Application Publication No. WO 00/57915), osteoporosis and
vitamin deficiency (see, e.g., U.S. Patent No. 6,316,5103), hyperlipoproteinemia (see,
e.g., International Patent Application Publication No. WO 01/60818),
hypertriglyceridemia, lipodystrophy, peripheral occlusive disease, ischemic stroke,
hyperglycemia and diabetes mellitus (see, e.g., 'International Patent Application
Publication No. WO 01/82917), disorders related to insulin resistance including the
cluster of disease states, conditions or disorders that make up “Syndrome X such as
glucose intolerance, an increase in plasma triglyceride and a decrease in high-density
lipoprotein cholesterol concentrations, hypertension, hyperuricemia, smaller denser
low-density lipoprotein particles, and higher circulating levels of plasminogen activator
inhibitor-1, atherosclerosis and gallstones (see, e.g., International Patent Application
Publication No. WO 00/37077), disorders of the skin and mucous membranes (see,
e.g., U.S. Patent Nos. 6,184,215 and 6,187‘,814, and International Patent Application
Publication No. WO 98/32444), obesity, acne (see, e.g., International Patent
Application Publication No. WO 00/49992), and cancer, cholestasis, Parkinson's
disease and Alzheimer's disease (see, e.g., International Patent Application Publication
No. WO 00/17334). ' )

The activity of nuclear receptors, including the farmesoid X receptor
and/or orphan nuclear receptors, has been implicated in physiological processés
including, but not limited to, triglyceride metabolism, catabolism, transport or
absorption, bile acid metabolism, catabolism, transport, absorption, re-absorption or
bile pool composition, cholesterol metabolism, catabolism, transport, absorption, or re-
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absorption. The modulation of cholesterol 7a-hydroxylase gene (CYP7A1)
transcription (see, e.g., Chiang et al. (2000) J. Biol. Chern. 275:10918-10924), HDL
metabolism (see, e.g., Urizar et al. (2000) J. Biol. Chem. 275:3931 3-393:1 7,
hyperlipidemia, cholestasis, and increased cholesterol efflux and increased expression
of ATP binding cassette transporter protein (ABC1) (see, e.g., Intemational Patent
Application Pu'l.alication No. WO 00/78972) are also modulated or oiherwise affected by
the farnesoid X receptor.

Thus, there js a need for compounds, compositions and methods ‘of
modulating the activity of nuclear receptors, including tbe farnesoid X .receptor and/or
orphan nuclear receptors. Such compounds are useful in the treatment, prevention, or
amelioration of one or more symptoms of diseases or d‘is,orders in which nuclear
receptor activity is.implicated. ‘

SUMMARY OF THE INVENTI_ON

Compounds for use in pharmaceutical com;ﬁositions and methods for
modulating the activity of nuclear receptors are provided. In particular, compounds for
use in compositions and methods for modulating the farnesoid X receptor, and/or
orphan nuclear receptors, are provided. In certain embodiments, the compounds are

; aiepinoindole or pyridoindole derivatives. In one embodifnent, the compounds

provided herein are agonists of the farnesoid X receptor. In another embodiment, the
compounds provided herein are antagonists of the farnesoid X' receptor. In another
embodiment, the compounds provided herein are in\}erse agonists, partial agonists or
partial antagonists of the farnesoid X receptor. Agonists that exhibit low efficacy are,
in certain embodiments, antagonists.

In one embodiment, the compounds for use in the compositions and
methods provided herein have formula (1) or formula (it):

4 AMENDED SHEET
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or a pharmaceutically acceptable derivative thereof, wherein:

nis 0 to 4;

A is -N(R®)-, -O- or -S(O)- (where tis 0 to 2);

R! and R? are each independently selected from a group consisting of
hydrogen, optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted aryl, optionally substituted heteroaryl, optionally
substituted cycloalkyl, optionally substituted heterocyclyl, optionally substituted aralkyl,
optionally substituted heteroaralkyl, -OR", -SR", -NR")R'¢, -N(R*)S(O),R*,
NRTNRPR', -NRNR®S(0)R®, -C(O)R'3, -C(0)OR", -C(S)ORY, -C(0)SR",
-C(O)NR™)R'E, -C(OINR®)S(0),R®, -C(ONR*)N=R ¢, -C(O)NR')NR)R, and
-C(ONR')N(R'*)S(0),R®, provided that when A is O, R? is not -C(O)OR ', wherein R'*
is optionally substituted alkyl; or

R! and R?, together with the atom to which they are attached, form an
optionally substituted cycloalkyl or optionally substituted cycloalkenyl, optionally
substituted heterocyclyl, optionally substituted aryl, or optionally substituted heteroaryl
ring;

R? is hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted cycloalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted heteroaryl, optionally substituted
heterocyclyl, optionally substituted heteroaralkyl, -C(O)R'?, -C(O)OR', -S(O),R ",
-C(O)NR')R", -C(OINR')S(0)2R®, -C(ONR)NR 'R,
-C(ONR)NR')S(01:R®, NR")C(O)R", -NRP)C(ONR')R ",
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-SA -

NR®)C(O)NR")S(O%R?, -NR')CO)NRNR')R'?,
NR'Y)CONRPNR")S(0);R®?, -NR")C(0)OR", -P(O)OR'"?, or -P(O)(OR°)OR *;
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R* R®, R® and R’ are each independently selected from a group
consisting of hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted aryl, optionally substituted
heteroaryl, optionally substituted cycloalkyl, optionally substituted heterocyciyl,
optionally substituted aralkyl, optionally substituted heteroaralkyl, -OR"™, -SR",
-S(0)R™, -N(R®)R®, -N(R'®)S(0),R", -C(O)R™, -C(O)OR?, -C(O)N(R*")R?,
-C(O)N(R?)S(0),R*®, -C(OIN(RZ)N(R*)R?, and -C(O)N(R**)N(R*)S(0),R*; or

R* and R%, orR* and R%, orR* and R’, or R® and R%, or R® and R',.or R°
and R’, together with the carbon atom to whfch they are attached, form an optionally
substituted cycloalkyl, optionally substituted heterocyclyl, an optionally substituted
cycloalkenyl ring, or together form a'double bond and the others of R*, R®, R® and R’
are as described above; or R® and R’ to.'gether form an oxo, thioxo, optionally
substituted imine, optionally substituted oxime or an optionally substituted hydrazone,
orR® and R’, together with the carbon atom to which they are attached, form an
optionally substituted exocyclic double bond, and R* and R® are as described above;

R® is each independently selected from the group consisting of
optionally substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyi,
optionally substituted aryl, optionally substituted heteroaryl, optionally substituted '
cycloalkyl, optionally substituted heterocyclyl, halo, pseudohalo, cyano, nitro,
-C(O)ORZ, -C(O)N(R¥)RZ, -C(O)N(R?*)S(0),R®, -C(O)R®, -OR”, -SR¥, -C(S)OR?,
-C(O)SR?, -N(R®)R?, and -N(R*)S(0).R*; or

two adjacent R® groups, together with the carbons to which they are
attached, form an optionally substituted aryl, optionally substituted cycloalkyl, optionally
substituted heterocycly! or optionally substituted heteroaryl,

R? is hydrogen, optionally substituted alkyl, -C(O)R™ or =S(0).R*;

R™ R" R™ R®™ and R' are selected as in (a) or (b) as follows: (a)
R R R™, R™ and R" each independently hydrogen, optionally substituted alkyl,
optionally substituted alkenyl, optionally substituted alkynyl, optionally substituted
cycloalkyl, optionally substituted aryl, optionally substituted aralkyl, optionally
substituted heterocyclyl, optionally substituted heteroaryl, or optionally substituted
heteroaralkyl; or (b) R and R'? or R'? and R™, together with the atoms to which they
are attached, form an optionally substituted heterocyclyl ring or an optionally
substituted heteroaryl ring; and the others of R", R", R, R™ and R are selected as
in (a), above;

AMENDED SHEET
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R™, R", R'®, R and R*® are selected as in (a) or (b) as follows: (a) R™,
R, R", R" and R are each independently hydrogen, optionally substituted alkyl,
optionally substituted alkenyl, opiionally substituted alkynyl, optionally substituted
cycloalkyl, optionally substituted aryl, optionally substituted aralkyl, optionally
substituted heterocyclyl, optionally substituted heteroaryl, or optionally substituted
heteroaralkyl; or (b) R™ and R', together with the nitrogen atom to which they are
attached, form an optionally substituted heterocyclyl ring, or an optionally substituted
heteroaryl ring, and the others of R", R", R'®, R' and R are selected as in (a)
above, .

R% R?*', R* and R* are selected as in (a) or (b) as follows: (a) R%,
R*; R? and R* are each independently hydrogen, optionally substituted alkyl,
optionally substituted alkenyl, optionally substituted alkynyl, optionally substituted .
cycloalkyl, optionally substituted aryl, optionally substituted aralkyi, optidnally
substituted heterocyclyl, optionally substituted heteroaryl, or optionally substituted
heteroaralkyl; or (b) R?' and R%, together with the nitrogen atom to which they are
attached, form an optionally substituted heterocyclyl ring, or an 6ptionally substituted .
heteroaryl ring, and the others of R®, R*, R* and R* are selected as in (a), above; ;
) R%, R* R?% and R? are selected as in (a) or (b) as follows: (a) R%,
R*, R® and R* are each independently hydrogen, optionally substituted alkyl,
optionally substituted alkenyl, optionally spbstituted alkynyl, optionally substituted
cycloalkyl, optionally substituted aryl, optionally substituted aralkyl, optionally
substituted heterocyclyl, optionally substituted heteroaryl,.or optionally substituted
heteroaralkyl; or (b) R?* and R%, together with the nitrogen atom to which they are
attached, form an optionally substituted heterocyclyl or an optionally substituted '
heteroaryl ring, and the others of R%, R%, R® and R* are selected as in (a) above;

R¥ R? and R* are selected as in (a) or (b) as follows: (a) R¥, R?® and
R® are each independently hydrogen, optionally substituted alkyl, optionally
substituted alkenyl, optionally substituted alkynyl, optionally substituted aryl, optionally
substituted aralkyl, optionally substituted heteroaryl, optionally substituted
heteroaralkyl, -C(O)R®, -C(O)OR¥, -C(O)N(R*)R¥, -C(O)N(R*)S(0),R®, -C(O)SR*",
-C(S)OR¥, or -C(S)N(R®)R®; or (b) R% and R* together with the nitrogen atom to
which they are attached, form an optionally substituted heterocyclyl or an optionally
substituted heteroaryl ring, and the others of R¥, R?® and R® are selected as in (a)
above;

, AMENDED SHEgT
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R* is hydrogen, optionally substituted alkyl, optionally substituted
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, optionally
substituted aryl, optionally substituted aralkyl, optionally substituted heterocyclyl,
optionally substituted heteroaryl, or optionally substituted heteroaralkyl;

R®! is optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted cycloalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substitutéd heterocyclyl, optionally
substituted heteroaryl, or optionally substituted heteroaralkyl;

R%.and R*® are selected as in (a) or (b) as follows: (a) R* and R® are
each independently hydrogen, optionally substituted alkyl, optionally substituted
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, optionally
substituted aryl, optionally substituted aralkyl, optionally substituted heterocyclyl,
optionally substituted heteroaryl, or optionally substituted heteroaralkyl; or (b) R® and
R®, together with the nitrogen atom to which they are attached, form an optionally
substituted heterocyclyl or an optionally substituted heterbaryl ring; '

R* is optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl optionally substituted cycloalkyl, optionally substituted .
aryl, optionally substituted aralkyl, optionally substituted heterocyclyl, optlonally
substituted heteroaryl, or optionally substituted heteroaralky!; -

each of R™-R*®, R*2 and R*, when substituted, are substituted with one
or more substituents, each independently selected from Q'";

Q' is halo, pseudohalo, hydroxy, oxo, thia, nitrile, nitro, formyl,
mercapto, hydroxycarbonyl, hydroxycarbonylalkyl, alkyl, haloalkyl, polyhaloalkyl,
diaminoalkyl, alkenyl containing 1 to 2 double bonds, alkynyl, containing 1 to 2 triple
bonds, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, aryl, heteroaryi,
aralkyl, aralkenyl, aralkynyl, heteroarylalkyl, triatkylsilyl, dialkylarylsilyl, alkyldlarylsﬂyl
triarylsilyl, alkylidene, arylalkylidene, alkylcarbonyl cycloalkylcarbonyl,
heterocyclylcarbonyl, arylcarbonyl, heteroarylcarbonyl, alkoxycarbonyl,
alkoxycarbonyialkyl, aryloxycarbonyl, aryloxycarbonylalkyl, aralkoxycarbonyl,
aralkoxycarbonylalkyl, arylcarbonylalkyl, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, arylaminocarbonyl, diarylaminocarbonyl, arylalkylaminocarbonyl,
alkoxy, aryloxy, heteroaryloxy, heteroaralkoxy, heterocyclyloxy, cycloalkoxy,
perfluoroalkoxy, alkenyloxy, alkynyloxy, aralkoxy, alkylcarbonyloxy, arylcarbonyloxy,
aralkylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy, aralkoxycarbonyloxy,
aminocarbonyloxy, alkylaminocarbonyloxy, dialkylaminocarbonyloxy,
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alkylarylaminocarbonyloxy, diarylaminocarbonyloxy, cycloalkylcarbonyloxy,
heterocyclylcarbonyloxy, heteroarylcarbonyloxy, heteroaralkylcarbonyloxy, guanidino,

‘isothioureido, amidino, alkylamid.ino, cycloalkylamidino, heterocyclylamidino,

heterocyclylalkylamidino, arylamidino, aralkylamidino, heteroarylamidino,
heteroaralkylamidino, aminothiocarbonyl, alkylaminothiocarbonyil,
arylaminothiocarbonyl, amino, aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl,
arylaminoaikyl, diarylaminoalkyl, alkylarylaminoalkyl, alkylamino, d'ialkylamino;
haloalkylamino, cycloalkylamino, heterocyclylamino, heterocyclytalkylamino, arylamino,
heteroarylamino aralkylamino, heteroaralkylamino, diarylamino, alkylarylamino,
alkylcarbonylamlno alkoxycarbonylamlno aralkoxycarbonylamino, arylcarbonylammo
arylcarbonylaminoalkyl, aryloxycarbonylammoalkyl aryloxyarylcarbonylamino,
arquxycarbonylamlno, alkylsulfonylamino, arylsulfonylamino, heteroarylsulfonylamino,
heterocyclylsulfonylamino, heteroaryithio, azido, -N*(R*)(R*)R?, -P(R%),, -P(O)}(R¥),,
_OP(O)(R%),, -N(R®)C(O)R®, dialkylphosphony, alkylarylphosphonyl,
diarylphosphonyl, hydroxyphosphonyl, alkylthio, cycloalkylthio, heterocyclylalkylthio,
arylthio, aralkylthio, heteroaralkylthio, perfluoroalkyithio, hydroxycarbonyialkyithio,
thiocyano, isothiocyano, alkylsulfinyloxy, alkylsulfonyloxy, arylsuifinyloxy, -
arylsulfonyloxy, hydroxysulfonyloxy, alkoxysuifonyloxy, aminosulfonyloxy,
alkylaminosulfonyloxy, dialkylaminosulfonylo;(y, arylaminosulfonyloxy,
diarylaminosuifonyloxy, alkylarylaminosulfonyloxy, halosuifonyl, alkylsulﬁ'nyl,
alkyisulfonyl, arylsulfinyl, arylsulfonyl, hydroxysulfonyl, alkoxysulfonyl, aminosulfonyl,
alkylaminosulfonyl, dialkylaminosulfonyl, arylaminosulfonyl, diarylaminosulfonyl, or
alkylarylaminosulfonyl; or

two Q' groups, which substituted atoms in a 1,2 or 1,3 arrangement,
together form alkylene, oxaalkylene, alkylenedioxy, thioalkylenoxy or alkylenedithioxy;
or '

two Q' groups, which substitute the same atom, together form alkylene;

each Q' is independently unsubstituted or substituted with one or more
substituents each independently selected from Q% '

each Q? is independently halo, pseudohalo, hydroxy, oxo, thia, nltrlle
nitro, formyl, mercapto, hydroxycarbonyl, hydroxycarbonylalkyl, alkyl, haloalkyl,
polyhaloalkyl, diaminoalkyl, alkenyl containing 1 to 2 double bonds, alkynyl, containing
1 to 2 triple bonds, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, aryl,
heteroaryl, aralkyl, aralkenyl, aralkynyl, heteroarylalkyl, trialkylisilyl, dialkylarylsilyl,
alkyldiarylsilyl, triarylsilyl, alkylidene, arylalkylidene, alkylcarbonyl, cycloalkylcarbonyl,
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heterocyclylcarbonyl, aryléarbonyl, heteroarylcarbonyl, alkoxycarbonyil,
alkoxycarbonylalkyl, aryloxycarbonyl, aryloxycarbonylalkyl, aralkoxycarbonyl,
aralkoxycarbonylalkyl, arylcarbonylalkyl, aminocarbonyl, alkylaminocarbonyil,
dialkylaminocarbonyl, arylaminocarbonyl, diarylaminocarbonyl, arylalkylaminocarbonyl,
alkoxy aryloxy, heteroaryloxy, heteréaralkoxy, heterocyclyloxy, cyclgalkoxy,
perfiuoroalkoxy, alkenyloky, alkynyloxy, aralkoxy, alkyicarbonyloxy, arylcarbonyloxy,
aralkylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy, aralkoxycarbonyloxy,
aminocarbonyloxy, alkylaminocarbonyloxy, dialkylaminocarbonylioxy,
alkylarylaminocarbonyloxy, diarylaminocarbonyloxy, guanidino, isothioureido, amidino,
alkylamidino, arylamidino, aminothiocarbonyl, alkylaminothiocarbonyl,
arylaminothiocarbonyl, amino, aminoalkyl, .alkylaminoalkyl, dialkylaminoalkyl,
arylaminoalkyl, diarylaminoalkyl, alkylarylaminoalkyl, alkylamino, dialkylamino,
t{aloalkylamino, arylamino, diarylamino, ‘alkylarylamino, alkylcarbonylamino,
alkoxycarbonylamino, aralkoxycarbonylamino, arylcarbonylamino,
arylcarbonylamihpalkyl, aryloxycarbohylaminoaIkyI, aryloxyarylcarbonylamino;
aryloxycarbonylémino, alkylsulfonylamin_é', arylsulfonylamino, Heteroaryfsulfonylaminq,
heterocyclylsulfonylamino, heteroaryithio, azido, -N*(R*)(R®)R*, -P(R¥)p, -P(O)YR™),, |
~OP(0)(R®),, -N(R®)C(O)R?, dialkylphosphonyl, alkylarylphosphonyl,
diarylphosphonyl, hyd'roxyphosphonyl, alkylthio, aryithio, perfluoroalkylthio,
hydroxycarbonylalkylthio, thiocyano, isothiocyano, alkylsulfinyloxy, alkyisulfonyloxy,
arylsulfinyloxy, arylsulfonyloxy, hydroxysulfonyloxy, alkoxysulfonyloxy,
aminosulfonyloxy, alkylaminosuifonyloxy, dialkylahinosulfonyloxy,
arylaminosulfonyloxy, diarylaminosulfonyloxy, alkylarylaminosulfonyloxy, alkylsulfinyl,
alkylsulfonyl, arylsulfinyl, arylsulfonyl, hydroxysulfonyl, alkoxysulfonyl, aminosulfonyl,
alkylaminosulfonyl, dialkylaminosulfonyl, arylaminosulfonyl, diarylaminosulfonyl, or
alkylarylaminosulfonyl; or

two Q? groups, which substitute atoms in a 1,2 6r 1,3 arrangement,
together form alkylene, oxaalkylene, alkylenedioxy, thioalkylenoxy or alkylenedithioxy;
or

two Q? groups, which substitute the same atom, together form alkylene,

R*, R® and R* are each independently hydrogen alkyl, aryl, aralkyl,
heteroaryl, heteroaralkyl, heterocyclyl or heterocyclylalkyl;

R*is hydroxy, alkoxy, aralkoxy, alkyl, heteroaryl, heterocyclyl, aryl or
-NR4°R41;

10 AMENDED SHEET



28 Apr 2010

2003243328

28-B4-°18 1@:13 FROM-

10

15

20

241761

-11 -

R¥ is hydrogen, alkyl, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocyclyel or
heterocyclylalkyl; and

R* is alkoxy, aralkoxy, alkyl, heteroaryl, heterocyclyl, aryl or —N(Rm)R“; and

R* and R* are cach independently hydrogen, alkyl, aralkyl, aryl, heteraryl,
heteroaralkyl or heterocyclyl, or

R* and RM together form alkylene, azaalkylene, oxaalkylene or thiaalkylene;

with the proviso that when R! is —C(0)YOR!* where R is an unsubstitued alkyl and
R’ is hydrogen, methyl, acetyl, benzyl, l-phenylethyl, 1-(I1-naphthyl)ethyl,
-C(OYOQCH,;CgH;s or —C(OYOCH;CHs, then at least one of R® and R’ is not hydrogen, and

with the proviso that when R? is hydrogen or when R' and R? together form an aryl,
then at least one of R® and R’ is not hydrogen.

The groups R'-R’ are selected such that the resulting compound has nuclear
receptor modulation activity, such as in at least one assay described herein, such as
farnesoid X receptor antagonist or agonist activity, and, in certain embodiments , at an ICs
or ECsp of less than about 100 uM. The [Csp or ECsp values with respect to the farnesoid
X receptor for the compounds provided herein are, in certain embodiments, less than about
50 uM, 25 pM, 10 uM, 1 pM, 100 nM, 10 nM, or 1 nM.

In one aspect the invention provides a compound having a formula:

or a pharmaceutically acceptable derivative selected from the group consisting of salts,
esters, enol ethers, enol esters, acetals, ketals, orthoesters, hemiacetals, hemiketals, acids,
bases, solvates, and hydrates thereof, wherein:

nis 0to 4;

Alis -N(Rg)-, «0- or -5(0)- (where tis 0 to 2);

R' and R? are each independently selected from a group consisting of hydrogen,

optionally substituted alkyl, optionally substituted alkenyl, optionally substituted

alkynyl, optionally substituted aryl, optionally substituted heteroaryl, optionally
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substituted cycloalkyl, optionally substituted heterocyclyl, optionally substituted

aralkyl, optionally substituted heteroaralkyl, -OR'*, -SR", -N(R"*)R'®,

NR'™S(0),R?, -NRMNR)R', -NR!"NR')S(0),R®, -C(O)R'®, -C(O)OR",

-C(S)OR™, -C(O)SR™, -C(O)N(R"*)R', -C(O)N(R'*)S(0),R*,

-C(O)N(R")N=R'®, -C(O)N(R')N(R'*)R'S, and -C(O)N(R')N(R"*)S(0),R®,

provided that when A is O, R? is not -C(O)OR "%, wherein R'*is optionally

substituted alkyl; or

R' and R?, together with the atoms to which they are attached, form an optionally
substituted cycloalkenyl, optionally substituted aryl, or optionally substituted heteroaryl
ring;

R? is hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted cycloalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted heteroaryl, optionally substituted
heterocyclyl, optionally substituted heteroaralkyl, -C(O)R'®, -C(O)OR'?, -S(O),R"°,
-C(ONR'MR™, -C(O)N(R'")S(0)%R®, -C(ONR*NR'HR?,
-C(ONRPNR'"S(0),R®, -NR"*)C(O)R'?, -NR*)C(O)NR'HR",
NRCO)NR')S(0):R®, -N(R'"HCONRINRMHR'?,
NR'YCONRPINR'MS(0);:R®, -N(R)C(0)OR'?, -P(OYOR', or -P(O)(OR'*)OR'%;

R*, R®, R® and R’ are each independently selected from a group consisting of
hydrogen, optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted aryl, optionally substituted heteroaryl, optionally
substituted cycloalkyl, optionally substituted heterocyclyl, optionally substituted aralkyl,
optiénally substituted heteroaralkyl, -OR", -SR", -S(0),R"*, -N(R")R'®, -N(R'*)S(0),R®,
-C(O)R'8, -C(0)OR?, -C(O)N(R*R?, -C(O)N(R*")S(0),R*, -C(ON(R**)N(R*"R?, and
-C(O)N(R*N(R*")S(0),R*; or

R*and R, orR* and R, orR* and R”, or R® and R®, or R® and R”, or R® and R’,
together with the carbon atom to which they are attached, form an optionally substituted
cycloalkyl, optionally substituted heterocyclyl, an optionally substituted cycloalkenyl ring,
or together form a double bond and the others of R“, RS, R and R are as described above;
or R® and R together form an oxo, thioxo, optionally substituted imine, optionally

substituted oxime or an optionally substituted hydrazone, or R® and R’, together with the
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carbon atom to which they are attached, form an optionally substituted exocyclic double
bond, and R? and R? are as described above;

R* is each independently selected from the group consisting of optionally
substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl, optionally
substituted aryl, optionally substituted heteroaryl, optionally substituted cycloalkyl,
optionally substituted heterocyclyl, halo, pseudohalo, nitro, C(OYOR™, —C(O)N(R24)R25,
-COINR™S(0)RY, -C(OIR%, -ORY, -8RY, -C($)ORT, -C(O)SRY, -N(R**)R*, and
NR™)8(0),RY; or

two adjacent R groups, together with the carbons to which they are attached, form
an optionally substituted aryl, optionally substituted cycloalkenyl, optionally substituted
heterocyelyl or optionally substituted heteroaryl;

R’ is hydrogen, optionally substituted alkyl, —C(D)Rm or —S(0RR¥;

RY, R'", R, R" and R' are selected as in (a) or (b) as follows: (a) R' R, R
R" and R" each independently hydrogen, optionally substituted alkyl, optionally
substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalky!,
optionally substituted aryl, optionally substituted aralkyl, optionally substituted
heterocycelyl, optionally substituted heteroaryl, or optionally substituted heteroaralkyl; or
() R and R'? or R' and R", together with the atoms to which they are attached, form an
optionally substituted heterocyelyl ring or an optionally substituted heteroaryl ring; and the
others of R'%, RM R'2 R!? and R'® are selected as in (a), above;

R™ R, R'S, R and R'® are selected as in (a) or (b) as follows: (a) R', R, R,
R'" and R" are each independently hydrogen, optionally substituted alkyl, optionally
substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl,
optionally substituted aryl, optionally substituted aralkyl, optionally substituted
heterocyclyl, optionally substituted heteroaryl, or optionally substituted heteroaralkyl; or
(b) R'® and R'S, together with the nitrogen atom to which they are attached, form an
optionally substituted heterocyclyl ring, or an optionally substituted heteroaryl ring, and
the others of R", RS, R'® R and R'® are selected as in (a) above;

R? RY, R* and R* are selected as in (a) or (b) as follows: (a) R*®, R*, R*” and
R* are each independently hydrogen, optionally substituted alkyl, optionally substituted
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, optionally
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substituted aryl, optionally substituted aralkyl, optionally substituted heterocyclyl,
optionally substituted heteroaryl, or optionally substituted heteroaralkyl; or (b) R* and RZ,
togethér with the nitrogen atom to which they are attached, form an optionally substituted
heterocyelyl ring, or an optionally substituted heteroaryl ring, and the others of R, R,
R* and R* are selected as in (a), above;

R, R*, R™ and R™ are selected as in (a) or (b) as follows: (a) R, R*, R* and
R* are each independently hydrogen, optionally substituted alkyl, optionally substituted
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, optionally
substituted aryl, optionally substituted aralkyl, optionally substituted heterocyclyl,
optionally substituted hetercaryl, or optionally substituted heteroaralkyl; or (b) R* and R,
together with the nitrogen atom to which they are attached, form an optionally substituted
heterocycelyl or an optionally substituted heteroaryl ring, and the others of R* R* R% and
R* are selected as in (a) above;

k7, R* and R are selected as in (a) or (b) as follows: (a) RY, R?® and R* are each
independently hydrogen, optionally substituted alkyl, optionatly substituted alkenyl,
optionally substituted alkynyl, optionally substituted aryl, optionally substituted aralkyl,
optionally substituted heteroaryl, optionally substituted heteroaralkyl, -C(OR™,
-C(OOR, -CLON(RPIRT, -CION(RS(0),RY, -C(0)SR™, -C(SIOR™, or
CSINERPHR™; or (b) R?® and R together with the nitrogen atom to which they are
attached, form an optionally substituted heterocyclyl or an optionally substituted heteroaryl
ring, and the others of R¥ R* and R* are selected as in (a) above;

R* is hydrogen, optionally sybstituted alkyl, optionalty substituted alkenyl,
optionally substituted alkynyl, optionally substituted cycloalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted heterocyclyl, optionally
substituted heteroaryl, or optionally substituted heteroaralkyl;

R s optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted cycloalkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted heterocyclyl, optionally substituted
heteroaryl, or optionally substituted heteroaralkyl;

R* and R™ are selected as in (a) or (b) as follows: (a) R*? and R™ are each

independently hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
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optionally substituted alkynyl, optionally substituted cycloalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted heterocyelyl, optionally
substituted heteroaryl, or optionally substituted heteroaralkyl; or (b) R* and R, together
with the nitrogen atom to which they are attached, form an optionally substituted
heterocyelyl or an optionally substituted heteroaryl ring;

R* is optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted cycloalkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted heterocyclyl, optionally substituted
heteroaryl, or optionally substituted heteroaralkyl;

each of RI-R* R¥ and R®, when substituted, are substituted with one or more
substituents, each independently selected from Q';

Q' is halo, pseudohalo, hydroxy, oxo, thia, nitro, formyl, mercapto,
hydroxycarbonyl, hydroxycarbonylalkyl, alkyl, haloalkyl, polyhaloalkyl, diaminoalkyl,
alkeny! containing 1 to 2 double bonds, alkynyl contatning 1 to 2 triple bonds, cycloalkyl,
cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, aryl, hetercaryl, aralkyl, aralkenyl,
aralkynyl, heteroarylalkyl, trialkylsilyl, dialkylarylsilyl, alkyldiarylsilyl, triarylsilyl,
alkylidene, arylalkylidene, alkylcarbonyl, cycloalkylearbonyl, heterocyclylearbonyl,
arylcarbonyl, heteroarylcarbonyl, alkoxycarbonyl, alkoxycarbonylalkyl, aryloxycarbonyl,
aryloxycarbonylalkyl, aralkoxycarbonyl, aralkoxycarbonylalkyl, arylearbonylalkyl,
aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl, arylaminocarbonyl,
diarylaminocarbonyl, arylalkylaminocarbonyl, alkoxy, aryloxy, heteroaryloxy,
heteroaralkoxy, heterocyclyloxy, eycloalkoxy, perfluorcalkoxy, alkenyloxy, alkynyloxy,
aralkoxy, alkylcarbonyloxy, arylcarbonyloxy, aralkylearbonyloxy, alkoxycarbonyloxy,
aryloxycarbonyloxy, aralkoxycarbonyloxy, aminocarbonyloxy, alkylaminocarbonyloxy,
dialkylaminocarbonyloxy, alkylarylaminocar_bonyloxy, diarylaminocarbonyloxy,
cycloalkylearbonyloxy, heterocyelylcarbonyloxy, heteroarylcarbonyloxy,
heteroaralkylearbonyloxy, guanidine, isothioureido, amidino, alkylamidino,
cycloalkylamidino, heterocyclylamidino, heterocyclylalkylamidino, arylamidino,
aralkylamidino, heteroarylamidino, heteroaralkylamidine, aminothiocarbonyl,
alkylaminothiocarbonyl, arylaminothiocarbonyl, amino, aminoalkyl, alkylaminecalkyl,

dialkylaminoalkyl, arylaminoalkyl, diarylaminoalkyl, alkylarylaminoalkyl, alkylamino,
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dialkylamino, haloalkylamino, cycloalkylamino, heterocyelylamina,
heterocyclylalkylamino, arylamino, heteroarylamino, aralkylamino, heteroaralkylamino,
diarylamino, alkylarylamino, alkylcarbonylamino, alkoxycarbohy]amin(),
aralkoxycarbonylamino, arylcarbonylamino, arylcarbonylaminoalky!,
aryloxycarbonylaminoalkyl, aryloxyarylcarbonylamine, aryloxyearbonylamine,
alkylsulfonylamino, arylsulfonylamino, heteroarylsulfonylamino,
heterocyelylsulfonylamino, heteroarylthio, azido, -P(R%7),, -P(O)R"),, -OP(ONR™ )z,
-N(R*)C(O)R™, dialkylphosphonyl, alkylarylphosphonyl, diarylphosphonyl,

hydroxyphosphonyl, alkylthio, cycloalkylthio, heterocyclylalkylthio, arylthio, aralkylthio,

heteroaralkylthio, perfluoroalkylthio, hydroxycarbonylalkylthio, thioeyano, isothiccyano,
alkylsulfinyloxy, alkylsulfonyloxy, arylsulfinyloxy, arylsulfonyloxy, hydroxysulfonyloxy,
alkoxysulfonyloxy, aminosulfonyloxy, alkylaminosulfonyloxy, dialkylaminosulfonyloxy,
arylaminosulfonyloxy, diarylaminosulfonyloxy, alkylarylaminosulfonyloxy, -SO.F when
Q' is on R' or when Q' is on the aryl group of R® when R? is —C(O)(aryl), alkylsulfinyl,
alkylsulfonyl, arylsulfinyl, arylsulfonyl, hydroxysulfonyl, alkoxysulfonyl, aminosulfonyl,
alkylaminosulfonyl, dialkylaminosulfonyl, arylaminosulfonyl, diarylaminosulfonyl, or
alkylarylaminosulfonyl; or

two Q' groups, which substituted atoms ina 1,2 or 1,3 arrangement, together form
alkylene, oxaalkylene, alkylenedioxy, thioalkylenoxy or alkylenedithioxy; or

two Ql groups, which substitute the same atom, together form alkylene;

each Q' is independently unsubstituted or substituted with one or more substituents
each independently selected from (%;

each Q is independently halo, pseudohalo, hydroxy, oxo, thia, nitro, formyl,
mercapto, hydroxycarbonyl, hydroxycarbonylalkyl, alkyl, haloalkyl, polyhaloalkyl,
diaminoalkyl, alkenyl containing 1 to 2 double bonds, alkynyl containing 1 to 2 triple
bonds, cycloatkyl, cyeloalkylalkyl, heterocyelyl, heterocyclylalkyl, aryl, heteroaryl,
aralkyl, aralkenyl, aralkynyl, heteroarylalkyl, trialkylsilyl, dialkylarylsilyl, alkyldiarylsilyl,
triarylsilyl, alkylidene, arylalkylidene, alkylcarbonyl, cycloalkylcarbonyl,
heterocyclylcarbonyl, arylcarbonyl, heteroarylearbonyl, alkoxycarbonyl,
alkoxycarbonylalkyl, aryloxycarbonyl, aryloxycarbonylalkyl, aralkoxycarbonyl,

aralkoxycarbonylalkyl, arylcarbonylatkyl, aminocarbonyl, alkylaminocarbonyl,
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dialkylaminocarbonyl, arylaminocarbonyl, diarylaminocarbonyl, arylalkylaminocarbonyl,
heteroaryloxy, heteroaralkoxy, heterocyclyloxy, cycloalkoxy, perfluorcalkoxy, alkenyloxy,
alkynyloxy, aralkoxy, alkylcarbonyloxy, arylcarbonyloxy, aralkylcarbonyloxy,
alkoxycarbonyloxy, aryloxycarbonyloxy, aralkoxycarbonyloxy, aminocarbonyloxy,
alkylaminocarbonyloxy, dialkylaminocarbonyloxy, alkylarylaminocarbonyloxy,
diarylaminocarbonyloxy, guanidino, isothioureido, amidino, alkylamidino, arylamidino,
aminothiocarbonyl, alkylaminothiocarbonyl, arylaminothiocarbonyl, amino, aminoalkyl,
alkylaminoalkyl, dialkylaminoalkyl, arylaminoalkyl, diarylaminoalkyl,
alkylarylaminoalkyl, alkylamino, dialkylamino, halealkylamino, arylamino, diarylamino,
alkylarylamino, alkylcarbonylamino, alkoxycarbonylamine, aralkoxycarbonylamino,
arylcarbonylamino, arylecarbonylaminoalkyl, aryloxyqarbonylaminoalkyl,
aryloxyarylcarbonylamino, aryloxycarbonylamino, alkylsulfonylamino, arylsulfonylamino,
heteroarylsulfonylamino, heterocyclylsulfonylamino, heteroarylthio, azido, -P(R*");,
-POXRY),, -OP(ONR),, -NER¥®IC(O)R™, dialkylphosphonyl, alkylarylphosphonyl,
diarylphosphonyl, hydroxyvphosphonyl, alkylthio, arylthio, perflucroalkylthio,
hydroxycarbonylalkylthio, thiocyano, isothiocyano, alkylsulfinyloxy, alkylsulfonyloxy,
arylsulfinyloxy, arylsulfonyloxy, hydroxysulfonyloxy, alkoxysulfonyloxy,
aminosulfonyloxy, alkylaminosulfonyloxy, dialkylaminosulfonyloxy,
arylaminosulfonyloxy, diarylaminosulfonyloxy, alkylarylaminosuifonyloxy, alkylsulfinyl,
alkylsulfonyl, arylsulfinyl, arylsulfonyl, hydroxysulfonyl, alkoxysulfonyl, aminosulfonyl,
alkylaminosulfonyl, diatkylaminosulfonyl, arylaminosulfonyl, diarylaminosulfonyl, or
alkylarylaminosulfonyl; or |

two F groups, which substitute atoms in a 1,2 or 1,3 arrangement, together form
alkylene, oxaalkylene, alkylenedioxy, thioalkylenoxy or alkylenedithioxy; or

two Q? groups, which substitute the same atom, together form alkylene,

R¥ is hydroxy, alkoxy, aralkoxy, alkyl, heteroaryl, heterocyelyl, aryl or -NR*R*';

R*¥ is hydrogen, alkyl, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocyclyl or
heterocyelylalkyl; and

R¥is alkoxy, aralkoxy, alkyl, heteroaryl, heterocyclyl, aryl or -N(R"O)RM; and

R* and R*" are each independently hydrogen, alkyl, aralkyl, aryl, heteroaryl,
heteroaralkyl or heterocyclyl, or
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R* and R together form alkylene, azaalkylene, oxaalkylene or thiaalkylene,

with the proviso that when R is -C(OYOR' where R'* is an unsubstituted alkyl and
R? is hydrogen, methyl, acetyl, benzyl, 1-phenylethyl, 1-(1-naphthyl)ethyl,
-C(O)OCH:CsHj; or —C(0)OCH,CHs, then at least one of R® and R is not hydrogen,
and

with the proviso that when R? is hydrogen or when R' and R? together form an aryt,

then at least one of R® and R’ is not hydrogen.

In one aspect the invention provides a compound having a formula:

R? RG RS

or a pharmaceutically acceptable derivative selected from the group consisting of
salts, esters, enol ethers, enol esters, acetals, ketals, orthoesters, hemiacetals, hemiketals,

acids, bases, solvates, and hydrates thereof, wherein:
nis 0to4;
Als -N(RQ)-, =0 or -5(0)- (where tis 0 to 2);

R' and R? are each independently selected from a group consisting of hydrogen,
optionally substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl,
optionally substituted aryl, optionally substituted heteroaryl, optionally substituted
¢ycloalkyl, optionally substituted heterocyelyl, optionally substituted aralkyl, optionally
substituted heteroaralkyl, -OR™, -SRM N(R'R', N(R'$)S(0):R?, -NR'INR RS,
NR'HINRIS(ORR S, -C(OIR, -C(OYORM, -C(SYOR™, -C(0)SRY, -C(ONR RS,
C(OINR™IS(0RR?, -CIOINRIN=R"®, -C(ONR'INRIRS, and
COWRYNRIS(0)RY, provided that when A is O, R? is not -C(O)OR", wherein R'
is optionally substituted alkyl;

R is -C(OR';

COMS ID No: ARCS-275071 Received by IP Australia: Time (H:m) 10:33 Date (Y-M-d) 2010-04-28

T-86@ PB@16G/BZ29 F-838



28 Apr 2010

2003243328

28-B4-°18 1@:21 FROM-

10

15

20

23

2R

-11h -

RY, R®, R® and R are each independently selected from a group consisting of
hydrogen, optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted aryl, optionally substituted heteroaryl, optionally
substituted cycloalkyl, optionally substituted heterocyclyl, optionally substituted aralkyl,
optionally substituted heteroaralkyl, -OR™, -SR!, -§(0)R ', -NR'R'S, -NR'H)S(O)R®,
-C(OR'S, -.C(O)OR%, -C(OWNERZHRE, -C(ON(RZHS(0):R™, -C(OIN(R*™IN(R*HR™, and
CONRANRHS(0),R?: or

R*and R®, or R* and Rﬁ, orR* and R7, or R? and RG, ot RPand R’, or R® and R,
together with the carbon atom to which they are attached, form an optionally substituted
cycloalkyl, optionally substituted heterocyelyl, an optionally substituted cycloalkenyl ring,
or together form a double bond and the others of R* R® R®and R are as described above;
or R® and R’ together form an oxo, thioxo, optionally substituted imine, optionally
substituted oxime or an optionally substituted hydrazone, or R® and R 1o gether with the
carbon atom to which they are attached, form an optionally substituted exocyclic double

bond, and R* and R are as described above;

R® is cach independently selected from the group consisting of optionally
substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl, optionally
substituted aryl, optionally substituted heteroaryl, optionally substituted cycloalkyl,
optionally substituted heterocyelyl, halo, pseudohale, nitro, -C(O)OR®, —C(O)N(R24)R25,
C(ONRM™)S(0):R¥, -C(O)R%, .ORY, -8R¥, -C(S)OR%, -C(0)SR¥, -NR¥)R?, and
“NR*™)S(0),RY: or

two adjacent R® groups, together with the carbons to which they are attached, form
an optionally substituted aryl, optionally substituted cycloalkenyl, optionally substituted

heterocyelyl or optionally substituted heteroaryl;
R’ is hydrogen, optionally substituted alkyl, -C(D)Rm or —S(O)zR43;
R'® is aptionally substituted aryl or optionally substituted heteroaryl;

R™, R”, R' R' and R'® are each independently hydrogen, optionally substituted
alkyl, optionally substituted alkenyl, optionally substituted cycloalkyl, optionally
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substituted aryl, optionally substituted aralkyl, optionally substituted heteroaryl, or

optionally substituted heteroaralkyl; or

R'® and R'®, together with the nitrogen atom to which they are attached, form an
optionally substituted heterocyclyl ring or an optionally substituted heteroaryl ring, and R

and R'” are as described above;
R™, R* and R? are each independently hydrogen or optionally substituted alkyl; or

R and R*, together with the nitrogen to which they are attached, form an

optionally substituted heterocyclyl ring or an optionally substituted heteroary! ring;

R% R R and R are selected as in (a) or (b) as follows: (a) R2 R¥, R* and
R? are each independently hydrogen, optionally substituted alkyl, optionally substituted
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, optionally
substituted aryl, optionally substituted aralkyl, optionally substituted heterocyclyl,
optionally substituted heteroaryl, or optionally substituted heteroaralkyl; or (b R** and R,
together with the nitrogen atom to which they are attached, form an optionally substituted
heterocyclyl or an optionally substituted heteroaryl ring, and the others of RB, R*, R* and

R are selected as in (a) above:;

R, R? and R? are each independently hydrogen, optionally substituted alkyl,
optionally substituted aralkyl, -C(OYR, -C(OYOR™ or -C(ON(RR™,

R is hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted cycloalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted heterocyclyl, optionally

substituted heteroaryl, or optionally substituted heteroaralkyl;

R is optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted cycloalkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted heterocyclyl, optionally substituted

hetercaryl, or optionally substituted heteroaralkyl;

R* and R are each independently hydrogen, optionally substituted alkyl,
optionally substituted cycloalkyl, optionally substituted aryl, optionally substituted aralkyl,
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optionally substituted heterocyclyl, opticnally substituted heteroaryl or optionally

substituted heteroaralkyl; or

R* and R* together with the nitrogen to which they are attached, form an

optionally substituted heterocyclyl ring or an optionally substituted heteroaryl ring;

R*is hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted cycloalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted heterocyclyl, optionally

substituted heteroaryl, or optionally substituted heteroaralkyl;

R¥ is optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted cycloalkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted heterocyelyl, optionally substituted

heteroaryl, or optionally substituted heteroaralkyl;

each of RL-RY R R R R R¥and R*, when substituted, are substituted with

one or more substituents, each independently selected from QI;

Q' is halo, pseudohalo, hydroxy, oxo, thia, nitro, formyl, mercapto,
hydroxycarbony], hydroxycarbonylalkyl, alkyl, haloalkyl, polyhaloalkyl, diaminoalkyl,
alkenyl containing 1 to 2 double bonds, alkynyl containing 1 to 2 triple bonds, cycloalkyl,
cycloalkylalkyl, heterocyelyl, heterocyelylalkyl, aryl, heteroaryl, aralkyl, aralkenyl,
aralkynyl, heteroarylalkyl, tfialkylsilyl, dialkylarylsilyl, alkyldiarylsilyl, triarylsilyl,
alkylidene, arylalkylidene, alkylcarbonyl, cycloalkylcarbonyl, heterocyclylcarbonyl,
arylcarbonyl, heteroarylcarbonyl, alkoxycarbonyl, alkoxycarbonylalkyl, aryloxycarbonyl,
aryloxycarbonylalkyl, aralkoxycarbonyl, aralkoxycarbonylalkyl, arylcarbonylalkyl,
aminocarbonyl, alkylaminocarbonyl, dialkylaminccarbonyl, arylaminocarbonyl,
diarylaminocarbonyl, arylalkylaminocarbonyl, alkoxy, aryloxy, heteroaryloxy,
heteroaralkoxy, heterocyclyloxy, cycloalkoxy, perfluorcalkoxy, alkenyloxy, alkynyloxy,
aralkoxy, alkylearbonyloxy, arylearbonyloxy, aralkylearbonyloxy, alkoxycarbonyloxy,
aryloxycarbonyloxy, aralkoxycarbonyloxy, aminocarbonyloxy, alkylaminocarbonyloxy,
dialkylaminocarbonyloxy, alkylarylaminocarbonyloxy, diarylaminocarbonyloxy,
cycloalkylcarbonyloxy, heterocyclylcarbonyloxy, heteroarylearbonyloxy,
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heteroaralkylcarbonyloxy, guanidino, isothioureido, amidine, alkylamidino,
eyeloalkylamidino, heterocyclylamidino, heterocyclylalkylamidino, arylamidino,
aralkylamidino, heteroarylamidino, heteroaralkylamidino, aminothiocarbonyl,
alkylaminothiocarbonyl, arylaminothiocarbonyl, amino, aminoalkyl, alkylaminoalkyl,
dialkylaminoalkyl, arylaminoalkyl, diarylaminoalkyl, alkylarylaminoalkyl, alkylamino,
dialkylamino, haloalkylamino, cycloalkylamino, heterocyelylamino,
heterocyclylatkylamino, arylamino, heteroarylamino, aralkylamino, heteroaralkylamino,
diarylamino, alkylarylamino, alkylearbonylamino, alkoxycarbonylamino,
aralkoxycarbonylamino, arylcarbonylamino, arylearbonylaminealkyl,
aryloxycarbonylaminoalkyl, aryloxyarylcarbonylamino, aryloxycarbonylamino,
alkylsulfonylamino, arylsulfonylamino, heteroarylsutfonylamino,
heterocyelylsulfonylaming, heteroarylthio, azido, -P(R”)g, —P(O)(R37)2, —OP(O)(R”);,
-N(R38)C(O)R39, dialkylphosphonyl, alkylarylphosphonyl, diarylphosphonyl,
hydroxyphosphonyl, alkylthio, cycloalkylthio, heterocyclylalkylthio, arylthio, aralkylthio,
heteroaralkylthio, perflucroalkylthio, hydroxycarbonylalkylthio, thiocyano, isothiocyano,
alkylsulfinyloxy, alkylsulfonyloxy, arylsulfinyloxy, arylsulfonyloxy, hydroxysulfonyloxy,
alkoxysulfonyloxy, aminosulfonyloxy, alkylaminosulfonyloxy, dialkylaminosulfonylexy,
arylaminosulfonyloxy, diarylaminosulfonyloxy, alkylarylaminosulfonyloxy, alkylsulfinyl,
alkylsulfonyl, -SO2F when Q" is on R' or when Q' is on the ary] group of R? when Ris
-C(O)(aryl), arylsulfinyl, arylsulfonyl, hydroxysulfonyl, alkoxysulfonyl, aminosulfonyl,
alkylaminosulfonyl, dialkylaminosulfonyl, arylaminosulfonyl, diarylaminosulfonyl, or

alkylarylaminosulfonyl; or

two Q! groups, which substituted atoms in a 1,2 or 1,3 arrangement, together form

alkylene, oxaalkylene, alkylenedioxy, thioalkylenoxy or alkylenedithioxy; or
two Q' groups, which substitute the same atom, together form alkylene;

each Q' is independently unsubstituted or substituted with one or more substituents

each independently selected from Qz;

gach Q2 is independently halo, pseudohalo, hydroxy, oxo, thia, nitro, formyl,
mercapto, hydroxycarbonyl, hydroxycarbonylalkyl, alkyl, haloalkyl, polyhaloalkyl,
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diaminoalkyl, alkeny! containing 1 to 2 double bonds, alkynyl containing 1 to 2 triple
bonds, cycloalkyl, eycloalkylalkyl, heterocyelyl, heterocyelylalkyl, aryl, heteroaryl,
aralkyl, aralkenyl, aralkynyl, heteroarylalkyl, trialkylsilyl, dialkylarylsilyl, alkyldiatylsilyl,
triarylsilyl, alkylidene, arylalkylidene, alkylcarbonyl, cycloalkylcarbonyl,
heterocyclylcarbonyl, arylcarbonyl, heteroarylcarbonyl, alkoxycarbonyl,
alkoxycarbonylalkyl, aryloxycarbonyl, aryloxycarbonylalkyl, aralkoxycarbonyl,
aralkoxycarbonylalkyl, arylcarbonylatkyl, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, arylaminocarbonyl, diarylaminocarbonyl, arylalkylaminocarbonyl,
heteroaryloxy, heteroaralkoxy, heterocyelyloxy, eycloalkoxy, perfluoroalkoxy, alkenyloxy,
alkynyloxy, aralkoxy, alkylcarbonyloxy, arylcarbonyloxy, aralkylcarbonyloxy,
alkoxycarbonyloxy, aryloxycarbonyloxy, aralkoxycarbonyloxy, aminocarbonyloxy,
alkylaminocarbonyloxy, dialkylaminocarbonyloxy, alkylarylaminocarbonyloxy,
diarylaminocarbonyloxy, guanidino, isothioureido, amidino, alkylamidino, arylamidino,
aminothiocarbonyl, alkylaminothiocarbonyl, arylaminothiocarbonyl, amino, aminoalkyl,
alkylaminoalkyl, dialkylaminoalkyl, arylaminoalkyl, diarylaminoalkyl,
allcylarylaminoalkyl, alkylamino, dialkylamino, haloalkylamine, arylamino, diarylamino,
alkylarylamino, alkylcarbonylamino, alkoxycarbonylamino, aralkoxycarbonylamino,
arylcarbonylamino, arylecarbonylaminoalkyl, aryloxycarbonylaminoalkyl,
aryloxyarylcarbonylamino, aryloxycarbonylamino, alkylsulfonylamine, arylsulfonylamino,
heteroarylsulfonylamino, heterocyclylsulfonylamino, heteroarylthio, azido, -P(R*"),,
P(OYR?N,, -OP(ONRTY,, -NR*C(O)RY, dialkylphosphonyl, alkylarylphosphonyl,
diarylphosphonyl, hydroxyphosphonyl, alkylthio, arylthio, perflucroalkylthio,
hydroxycarbonylalkylthio, thiocyano, isothiocyano, alkylsulfinyloxy, alkylsulfonyloxy,
arylsulfinyloxy, arylsulfonyloxy, hydroxysulfonyloxy, alkoxysulfonyloxy,
aminosulfonyloxy, alkylaminosulfonyloxy, dialkylaminosulfonyloxy,
arylaminosulfonyloxy, diarylaminosulfonyloxy, alkylarylaminosulfonyloxy, alkylsulfinyl,
alkylsulfonyl, arylsulfinyl, arylsulfonyl, hydroxysulfonyl, alkoxysulfonyl, aminosulfonyl,
alkylaminosulfonyl, dialkylaminosulfonyl, arylaminosulfonyl, diarylaminosulfonyl, or

alkylarylaminosulfonyl; or
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two Q2 groups, which substitute atoms in a 1,2 or 1,3 arrangement, together form

alkylene, oxaalkylene, alkylenedioxy, thioalkylenoxy or alkylenedithioxy; or
two ? groups, which substitute the same atom, together form alkylene,
R* is hydroxy, alkoxy, aralkoxy, alkyl, heteroaryl, heterocyelyl, aryl or NRYRY,

R** is hydrogen, alkyl, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocyclyl or
heterocyclylalkyl; and

R¥ s alkoxy, aralkoxy, alkyl, heteroaryl, heterocyelyl, aryl or —N(R4°)R4'; and

R and R are each independently hydrogen, alkyl, aralkyl, aryl, heteroaryl,
heteroaralkyl or heterocyelyl, or
R* and R*' together form alkylene, azaalkylene, oxaalkylene or thiaalkylene.

Also of interest are any pharmaceutically-acceptable derivatives, including salts,
esters, enol ethers, enol esters, solvates, hydrates and prodrugs of the compounds described
herein. Pharmaceutically-acceptable salts, include, but are not limited to, amine salts, such
as but not limited to N N'-dibenzylethylenediamine, chloroprocaine, choline, ammonia,
diethanolamine and other hydroxyalkylamines, ethlenediamine, N-methylglucamine,
procaine, N-benzylphenethylamine, 1-para-chloro- benzyl-2-pyrrolidin-1'-
ylmethylbenzimidazole, diethylamine and other alkylamines, piperazine and
tris(hydroxymethl=yl)aminomethane; alkali metal salis, such as but not limited to lithium,
potassium and sodium; alkali earth metal salts, such as but not limited to barium, calcium
and magnesium; transition metal salts, such as but not limited to zin¢ aluminum, and other
metal salts, such as but not limited to sodium hydrogen phosphate and disodium
phosphate; and also including, but not limited to, salts of mineral acids, such as but not

limited to hydrochloride and sulfates; and salts.
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of organic aéids, such as but not limited to acetates, lactates, malates, tartrates,
citrates, ascorbates, succinates, butyrates, valerates and fumarates.

Pharmaceutical compositions formulated for administration by an
appropriate route and means containing effective concentrations of one or more of the
compounds provided herein, or pharmaceutically acceptable derivatives thereof, that
deliver amounts effective for the treatment, prevention, or amelioration of one or more
symptoms of diseases or disorders that are modulated or otherwise affected by nuclear
receptor‘activity, including the farnesoid .X receptor and/or orphan nuclear receptor
activity, or in which nuclear receptor activity, including the farnesoid X receptor and/or
orphan nuclear receptor activity, is implicated, are also provided. The effective
amounts and concentrations are effective for ameliorating any of the symptoms of any
of the diseases or disorders.

. Methods for treatment, prevention, or amelloratlon of one or more
symptoms of diseases or dlsorders mediated by or |n which nuclear receptor activity,
including the farnesoid X receptor and/or orphan nuclear receptor activity, is

implicated, are provided. Such methods include methods of treatment, prevention and '

amelioration of one or more symptoms of hypercholesterolemié, hyperlipoproteinemia,'
hypertriglyceridemia, lipodystrophy, hyperglycemia, diabetes mellitus, dyslipidemia,
atherosclerosis, gallstone disease, acne vulgaris, acneiform skin conditions, diabétes,
Parkinson's disease, cancer, Alzheimer's disease, inflammation, immunological
disorders, lipid disorders, obesity, conditions characterized by a perturbed epidermal
barrier function, hyperlipidemia, cholestasis, peripheral occlusive disease, ischemic
stroke, conditions of disturbed differentiation or excess proliferation of the epidermis or
mucous membrane, or cardiovascular disorders, using one or more of the compounds
provided herein, or pharmaceutically acceptable derivatives thereof.

Methods of modulating the activity of nuclear receptors, iﬁcluding the,
farnesoid X receptor and/or orphan nuclear receptors, using the compounds and
compositions provided herein are also provided. The compounds and compositions
provided herein are active in assays that measure the activity of nuclear receptors,
including the farnesoid X receptor and/or orphan nuclear receptors, including the
assays provided herein. These methods include inhibiting and up-regulating the
aclivity of nuclear receptors, including the farnesoid X receptor and/or orphan nuclear
receptors.Methods of reducing cholesterol levels in a subject in need thereof by
administration of one or more compounds or compositions provided herein are also
provided.
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Methods of modulating cholesterol metabolism using the compounds
and compositions provided herein are provided.

Methods of treating, preventing, or ameliorating one or more symptoms
of diseases or disorders which are affected by cholesterol, triglyceride, or bile acid
levels by administration of one or more of the compounds and compositions provided
herein are also provided. '

Methods of reducing plasma cholestero! levels and of directly or
indirectly modulating cholesterol metabolism, cataboli'sm; synthesis, absorption, re-
absorption, secretion or excretion are provided through administering the claimed

compounds and compositions provided herein.

Methods of reducing plasma triglyceride levels an'd of directly or
indirectly moduiating triglyceride metabol'ism, catabolism, synthesis, absorption, re-
absorption, secretion or excretion are provided through administering the claimed
compounds and compositions provided herein.

Methods of reducing bile acid Ievelé and of directly or indirectly
modulating bile acid metabolism, catabolism, synthesis, absorption, re-absorption,
secretion, excretion, or bile acid pool composition are provided through administering
the claimed compounds and compositions provided herein. '

Methods of treatment, prevention, or amelioration of one ‘or more
symptoms of a disease or disorder affecting cholesterol, triglyceride, or bile acid levels,
or any combination thereof, are provided using the compounds and compositions
provided herein. |

Methods are provided for the treatment, prevention, or amelioration of
one or more symptoms of, as well as treating the complications of, hyperlipidemia,
hypercholesterolemia, hypertriglyceridemia, dyslipidemia and lipodystrophy. '

Methods are also provided for the treatment, prevention, or amelioration
of one or more symptoms of atherosclerosis, atherosclerotic disease, atherosclerotic
disease events and atherosclerotic cardiovascular diseases.

Additionally, the instant invention also provides a method for preventing
or reducing the risk of a first or subsequent occurrence of an atherosclerotic disease
event comprising the administration of a prophylactically effective amount of a
compound or composition of the present invention to a patient at risk for such an event.
The patient may already have atherosclerotic disease at the time of administration, or
may be at risk for developing it.
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In another aspect, the method of this invention also serves to remove
cholesterol from tissue deposits such as atherosclerotic plaques or xanthomas in a
patient with atherosclerotic disease manifest by clinical signs such as angina,
claudication, bruits, one that has suffered a myocardial infarction or transient ischemic
attack, or one diagnosed by angiography, sonography or MRI.

Methods of treatment, prevention, or amelioration of one or more of the
symptoms of diabetes mellitus, as well as treating the complications .of diabetes
mellitus, are also provided using the compounds and compositions provicied herein.

Methods of treatment, prevention, or amelioration of one or more of the
symptoms of insulin insensitivity or resistance as well as treating the complications of
insulin insensitivity or resistance are also provided using the compounds and
compositions provided herem

Methods of treatment, prevention, or amelioration of one or more of the
symptoms of hyperglycemia as well as treating the complications of hyperglycernia are
also provided using the compounds and compositions provided herein.

Methods of treatmeht; prevention, or ameliorationi of any disorders
related to diabetes, hyperglycemia or insulin resistance including the cluster of disease
states, conditions or disorders that make up “Syndrome X" are provided.

Additionaily the instant invention also provides a method for preventing
or reducing the risk of developing hyperglycemia, insulin resistance or diabetes in a
patient, comprising the administration of a prophylactically effective amount of a
compound or composition of the present invention to a patient at risk for snch an event.

Further provided herein are methods for the treatment prevention, or
amelioration of one or more symptoms of cholestasis, as well as for the treatment of
the complications of cholestasis by administering a compound or composition provided
herein. '

Accordingly, compounds or compositions provided herein may be used
for the treatment, prevention, or amelioration of one or more symptoms of intrahepatic
or extrahepatic cholestasis, including without limitation, biliary artesia, obstetric
cholestasis, neonatal cholestasis, drug induced cholestasis, cholestasis arising from
Hepatitis C infection, chronic cholestatic liver disease such as primary biliary cirrhosis
(PBC) and primary sclerosing cholangitis (PSC).Further provided by this invention are
methods for treating obesity, as well as treating the complications of obesity, by
administering a compound or composition of the present invention.
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Also contemplated herein is combination therapy using more or more
compounds or compositions provided herein, or a pharmaceutically acceptable
derivative thereof, in combination with one or more of the following: antihyperlipidemic
agents, plasma HDL-raising agents, antihypercholesterolemic agents, cholesterol
biosynthesis inhibitors (such as HMG CoA reductase inhibitors, such as lovastatin,
simvastatin, pravastatin, fluvastatin, atorvastatin and rivastatin), acyl-coenzyme A:
cholesterol acytransferase (ACAT) inhibitors, probucol, raloxifene, nicotinic acid,.
niacinamide, cholesterol absorption inhibitors, bile acid sequestrants (such as anion
exchange resins, or'quaternary amines (e.g., cholestyramine or colestipol)), low
density lipoprotein receptor inducers, clofibrate, fenofibrate, benzofibrate, cipofibrate, .
gemfibrizol, vitamin B, vitamin Bs., anti-oxidant vitamins, B-blockers, anti-diabetes
agents, angiotensin Il antagonists, éngiotensin converting enzyme inhibitors, platelet
aggregation inhibitors, fibrinogen receptor antagonisis, LXR « or B agonists, _
antagonists or partial agoniéts, aspirin or fibric acid derivatives. The compou'nd or
composition provided herein, or pharmaceuticaliy acceptable derivative thereof, is .
administered simultaneously with, prior to, or after administration of one or more of the
above agents. Pharmaceutical compositions containing a comppund provided herein
and one or more of the above agents are also provided. . '

In practicing the methods, effective amounts of the compounds or
compositions containing therapeutically effective concentrations of the compounds,
which are formulated for systemic delivery, including parenteral, oral, or intravenous
delivery, or for local or topical application for the treatment of nuclear receptor,
including the farnesoid X receptor and/or orphan nuclear receptor, mediated diseases
or disorders, or diseases or disorders in which nuclear receptor activity, including the
faresoid X receptor and/or orphan nuclear receptor activity, is implicated, including,
but not limited to, hypercholesterolemia, hyperlipoproteinemia, hypertriglyceridemia,
lipodystrophy, hyperglycemia, diabetes mellitus, dyslipideniia, atherosclerosis,
gallstone disease, acne vulgaris, acneiform skin conditions, diabetes, Parkinson's
disease, cancer, Alzheimer's disease, inflammation, immunological disorders, lipid
disorders, obesity, conditions characterized by a perturbed epidermal barrier function,
hyperlipidemia, cholestasis, peripheral occlusive disease, ischemic stroke, conditions
of disturbed differentiation or excess proliferation of the epidermis or mucous
membrane, or cardiovascular disorders, are administered to an individual exhibiting the
symptoms of these diseases or disorders. The amounts are effective to ameliorate or
eliminate one or more symptoms of the diseases or disorders.

~
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‘Articles of manufacture containing packaging material, a compound or
composition, or pharmaceutically acceptable derivative thereof, provided herein, which
is effective for modulating the activity of nuclear receptors, including the farnesoid X
receptor and/or orphan nuclear receptors, or for freatment, prevention or amelioration
of one or more symptoms of nuclear receptor, including the farnesoid X receptor
and/or orphan nuclear receptor mediated diseases or disorders, or diseases or
disordérs in which nuclear receptor activity, including the farnesoid X receptor and/or
orphan nuclear receptor activity, is implicated, within the packaging material, and a
label that indicates that the compound or composition, or pharmaceutically acceptable
derivative thereof, is used for modulating the actjvity of nuclear receptors, including the’
farqesoid X receptor and/or orphan nuclear recebtors, or for treatment, prevention or

* amelioration of one or more symptoms of nuclear receptor, including the farnesoid X

receptor and/or orphan nuclear receptor, mediated diseases or disorders, or diseases’
or disorders in which nuclear receptor activity, including the farnesoid X receptor
and/or orbhar_\ nuclear receptor activity, is implicated, are provided..

DETAILED DESCRIPTION OF THE INVENTION

A. Definitions

Unless defined otherwise, all technical and scientific terms used herein
have the same meaning as is commonly understood by one of ordinary skill in the art
to which this invention belongs. All patents, applications, published applications and
other publications are incorporated by reference in their entirety. In the event that
there are a plurality of definitions for a term herein, those in this section prevail uniess
stated otherwise. '

As used herein, a nuclear receptor is a member of a superfamily of
regulatory proteins that are receptors for, e.g., steroids, retinoids, vitamin D and thyroid
hormones. These proteins bind fo cis-acting elements in the promoters of their target
genes and modulate gene expression in response to a ligand therefor. Nuclear
receptors may be classified based on their DNA binding properties. For example, the
glucocorticoid, estrogen, androgen, progestin and mineralocorticoid receptors bind as
homodimers to hormone response elements (HREs) organized as inverted repeats.
Another example are receptors, including those activated by retinoic acid, thyroid
hormone, vitamin Ds, fatty acids/peroxisome proliferators and ecdysone, that bind to
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HREs as heterodimers with a common partner, the retinoid X receptor (RXR). Among
the latter receptors is the farnesoid X receptor. ‘

As used herein, an orphan nuclear receptor is a gene product that
embodies the structural features of a nuclear receptor that was identified without any
prior knowledge of their association with a putative ligand and/or for which the natural
ligand is unknown. Under this definition, orphan nuclear receptors include, without
limitation, farnesoid X receptors, liver X receptors (LXR o & B), retinoid X receptosr
(RXRe, B & 1), and peroxisonie proliferator activator réceptors (PPAR ¢, B, & y) (see,
Giguere, Endocrine Reviews (1999), Vol. 20, No. 5: pp. 689-725).

As used herein, farnesoid X receptor refers to all mammalian forms of
such receptor including, for example, alternative splice isoforms and naturally occurring
isoforms (see, e.g. Huber et al, Gene (2002), Vol. 290, pp.:35-43). Representative
farnesoid X receptor s'pecies include, without limitation thé rat (GenBank Accession
No. NM_021745), mouse (Genbank Accession No. NM_009108), and human
(GenBank Accession No. NM 005123) forms of the receptor.

As used herein, pharmaceutically acceptable derivatives of a compound
include salts, esters, enol ethers, enol esters, acetals, ketals, orthoesters, hemiacetals,
hemiketals, acids, bases, solvates, hydrates or pro'drugs thereof. Such derivatives
may be readily prepared by those of skill in this art using known methods for such
derivatization. The compounds produced may be administered to animals or humans
without substantial toxic effects and either are pharmaceutically active or are prodrugs.
Pharmaceutically acceptable salts include, but are not limited to, amine salls, such as
but not limited to N, N-dibenzylethylenediamine, chloroprocaine, choline, ammonia,
diethanolamine and other hydroxyalkylamines, ethylenediamine, N—methylglucahine,
procaine, N-benzylphenethylamine, 1-para-chlorobenzyl-2-pyrrolidin-1’-yimethyi-
benzimidazole, diethylamine and other alkylamines, piperazine and
tris(hydroxymethyl)aminomethane;\alkali metal salts, such as but not limited to lithium,
potassium and sodium; alkali earth metal salts, such as but not limited to barium,
calcium and magnesium; transition metal salts, such as but not limited to zinc; and
other metal salts, such as but not limited to sodium hydrogen phosphate and disodium
phosphate; and also includingj, but not limited to, salts of mineral acids, such as but not
limited to hydrochlorides and sulfates; and salts of organic acids, such as but not
limited to acetates, lactates, malates, tartrates, citrates, ascorbates, succinates,
butyrates, valerates and fumarates. Pharmaceutically acceptable esters include, but
are not limited to, alkyl, alkenyl, alkynyl, aryl, heteroaryl, aralkyl, heteroaralkyl,
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carboxylic acids, phosphoric acids, phosphinic acids, sulfonic acids, sulfinic acids and
boronic acids. Pharmaceutically acceptable enoi ethers include, but are not limited to,
derivatives of formula C=C(OR) where R is hydrogen, alkyl, alkenyl, alkynyl, aryl,
heteroaryl, aralkyl, heteroaralkyl, cycloalkyl or heterocyclyl. Phaﬁnaceutically
acceptable enol esters include, but are not limited to, derivatives of formula
C=C(OC(O)R) where R is hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroaryl, aralkyl,
heteroaralkyl, cycloalkyl or heterocyclyl. Pharmaceutically acceptable solvates and
hydrates are complexes of a compound with one or more solvent or water molecules,
or 1 to about 100, or 1 to about 10, or'one to about 2, 3 or 4, solvent or water
molecules. .

As used herein, treatment means any manner in which one or more of
the symptoms of a disease or disorder are ameliorated or otherwise beneficially
altered. Treatment also gncompasses any pharmaceutical use of the compositions
herein, such as use for treating a nuclear receptor mediated diseases or disorders, or
diseasés or disorders in which nuclear receptor activity, including the farnesoid X
receptor or orphan nuclear receptor activity, is implicated.

As used herein, amelioration of the symptoms of a particular disorder by
administration of a particular compound or pharmaceutical composition refers to any
lessening, whether permanent or tempora;'y, lasting or transient that can be attributed
to or associated with administration of the composition.

As used herein, 1Cs, refers to an amount, concentration or dosage of a
particular test compound that achieves a 50% inhibition of a maximal response, such
as modulation of nuclear receptor, including the farnesoid X receptor, activity, in an
assay that measures such response.

As used herein, ECs, refers to a dosage, concentration or amount of a
particular test compound that elicits ‘a dose-dependent response at 50% of maximal
expression of a particular response that is induced, provoked or potentiated by the
particular test compound.

As used herein, a prodrug is a compound that, upon in vivo
administration, is metabolized by one or more steps or processes or otherwise
converted to the biologically, pharmaceutically or therapeutically active form of the
compound. To produce a prodrug, the pharmaceutically active compound is modified
such that the active compound will be regenerated by metabolic processes. The
prodrug may be designed to alter the metabolic stability or the transport characteristics
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of a drug, to mask side effects or toxicity, to improve the flavor of a drug or to alter
other characteristics or properties of a drug. By virtue of knowledge of
phérmacodyna}rlic processes and drug metabolism in vivo, those of skill in this art,
once a pharmaceutically active compound is known, can design prodrugs of the
compound (see, e.g,, Nogrady (1985) Medicinal ChemistryA Biochemical Approach,
Oxford University Press, New York, pages 388-392).

When the compounds described herein contain olefinic double bonds or
other centers of geometric asymmetry, and unless specified otherwise, it is intended .
that the compounds include both E aﬁd Z geometric isomers. Likewise, all tautomeric
forms are also intended to be included.

It is to be understood that the compounds provided herein may contain
chiral centers. Such chiral centers may be of either the (R) or (S) configuration, or may
be a mixture thereof. Thus, the compounds provided herein may be enantiomerically
pure, or be stereoisomeric or diastereomeric mixtures. In the case of amino acid |
residues, such residues may be of either the L- or D-form. The configuration for
naturally occurring amino acid residues is generally L. When not specified the residue
is the L form. As used herein, the term "amino acid" refers to a-amino acids which are
racemic, or of either the D- or L-configuration. The designation "d" preceding an amino
acid designation (e.g., dAla, dSer, dVal, etc.) refers to the D-isomer of the amino aC|d
The designation "dI" preceding an amino acid desngnatlon (e.g., dIPlp) refers to a
mixture of the L- and D-isomers of the amino acid. It is to be understood that the chiral
centers of the compounds provided herein may undergo epimerization in vivo. As
such, one of skill in the art will recognize that administration of a compound in its (R)
form is equivalent, for compounds that undergo epimerization in vivo, to administration
of the compound in its (S) form.

Optically active (+) and (-), (R)- and (S)-, or (D)- and (L)-isomers may be
prepared ﬁsing chiral synthons or chiral reagents, or resolved using conventional
techniques, such as reverse phase HPLC.

As used herein, substantially pure means sufficiently homogeneous to
appéar free of readily detectable impurities as determined by standard methods of
analysis, such as thin layer chromatography (TLC), gel electrophoresis, high
performance liquid chromatography (HPLC) and mass spectrometry (MS), used by
those of skill in the art to assess such purity, or sufficiently pure such that further
purification would not detectably alter the physical and chémical properties, such as

enzymatic and biological activities, of the substance. Methods for purification of the
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compounds to produce substantially chemically pure compounds are known to those of
skill in the art. A substantially chemically pure compound may, however, be a mixture
of stereoisomers. In such instances, further purification might increase the specific
activity of the compound.

5 ' As used herein, alkyl, alkenyl and alkynyl carbon chains, if not specified,
contain from 1 to 20 carbons, or 1 or 2 to 16 carbons, and are straight or branched.
Alkényl carbon chains of from 2 to 20 carbons, in certain embodiments, contain 1 to 8
double bonds and alkenyl carbon chains of 2 to 16 carbons, in certain embodiments,
contain 1 to 5 double bonds. Alkynyl carbon chains of from 2 to 20 carbons, in certain

10 embodiments, contain 1 to 8 triple bonds, and the alkynyl carbon chains of 2 to 16

carbons, in certain embodiments, contain 1 to 5 triple bonds. Exemplary alkyl, alkenyl
and alkynyl groups herein include, but are not limited to, methyl, ethyl, propyl,
isopropyl, isobutyl,-n-butyl, sec-butyl, tert-butyl, isopentyl, neopentyl, tert-pentyl, '
isohexyl, allyl (propenyl) and propargy! (propynyl). As used herein, lower alkyi, lower
15 alkenyl, and lower alkynyl refer to carbon chains having from about 1 or about 2 o
carbons up-to about 6 carbons. As used herein, "alk(en)(yn)yl" refers to an alkyl group
- containing at least one double bond and at least one friple bond. ‘
As used herein, "cycloalkyl" refers to a saturatéd mono- or multi- cyclic
ring system, in certain embodiments of 3 to 10 carbon atoms, in other embodiments of
20 3 to 6 carbon atoms; cycloalkenyl and cycloalkynyl refer to mono- or multicyclic ring
f”’?g . systems that respectively include at least one double bond and at least one triple bond.

-
£
%

Cycloalkenyl and cycloalkynyl groups may, in certain embodiments, contain 3to 10
carbon atoms, with cycloalkenyl groups, in further embodiments, containing 4 to 7
carbon atoms and cycloalkynyl groups, in further embodiments, containing 8 to 10
* 25 carbon atoms. The ring systems of the cycloalkyl, cycloali(en'yl and cycloaikynyl
groups may be composed of one ring or two or more rings which may be joined .
together in a fused, bridged or spiro-connected fashion. "Cycloalk(en)(yn)yl" refers to
a cycloalkyl group containing at Iéast one double bond and at least one triple bond.
As used herein, "aryl" refers to aromatic monocyclic or multicyclic
30 groups containing from 6 to 19 carbon atoms. Aryl groups include, but are not limited
to groups such as unsubstituted or substituted fluorenyl, unsubstituted or substituted
_ ‘ phenyl, and unsubstituted or substituted naphthyl.As used herein, "heteroaryl” refers to
a monocyclic or multicyclic aromatic ring system, in certain embodiments, of about 5 to
about 15 members where one or more, in one embodiment 1 to 3, of the atoms in the
35 ring system is a heteroatom, that is, an element other than carbon, including but not
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limited to, nitrogen, oxygen or sulfur. The heteroaryl groub méy be optionally fused to
a benzene ring. Heteroaryl groups include, but are not limited to, furyl, imidazolyl,
pyrimidinyi, tetnézblyl, thienyl, pyridyl, pyrrolyl, thiazolyl, isothiazolyl, oxazolyl,
isoxazolyl, triazolyl, quinolinyl and isoquinolinyl.

As used herein, a “heteroarylium" group is a heteroaryl group that is
positively charged on one or more of the heteroatoms. ,

As used herein, "heterocyciyl" refers to a monocyclic or multicyclic non-
aromatic ring system, in one embodiment of 3 to 10 members, in another embodiment
of 4 to 7 members, in a further embodiment of 5to 6 membei’s, where one or more, in
certain embodiments, 1 to 3, of the atoms in the ring system is a heteroatom, that is,
an element other than carbon, including but not limited to, nitrogen, oxygeri or sulfur.
In embodiments where the heteroatom(s) is(are) nitrogen, the nitrogen is optionally

substituted with alkyl, alkenyl, alkynyl, aryl, heteroaryi, aralkyl, heteroaralkyl, cycloalkyl,

heterocyclyl, cycloalkylalkyl, heterocyclylalkyl, acyl, guanidino, or the nitrogen may be
quaternized to form an ammonium group where tbe substituents are selected as
above. . ,

As used herein, "a,ralkyi“ refers to-an alkyl group in which one of the '
hydrogen atoms of the alky! is replaced by an aryl group.

As used herein, "heteroaralkyl" refers to an alkyl group in which one of
the hydrogen atoms of the alkyl is replaced by a heteroaryl group.

As used herein,' "halo", "halogen" or "halide" refers to F, Cl, Br_'or . _

As used herein, pseudohalides or pseudohalo groups are groups that
behave substantially similar to halides. Such compounds can be used in the same
manner and treated in the same manner as halides. Pseudohalides include, but are
not limited to, cyanide, cyanate, thiocyanate, selenocyanate, trifluoromethoxy, and
azide. _

As used herein, "haloalkyl" refers to an alkyl group in which one or more
of the hydrogen atoms are replaced by halogen. Such groups include, but are not
limited to, chloromethyl, trifluoromethyl and1-chloro-2-fluoroethyl.

As used herein, "haloalkoxy" refers to RO- in which R is a haloalkyl
group.

As used herein, "sulfinyl" or "thionyl" refers to -S(O)-. As used herein,
"sulfonyl" or "sulfuryl” refers to -S(O)-. As used herein, "sulfo" refers to -S(0),0-. As
used herein, "halosulfonyl” refers to -S(0O),-R in which R is a halo group, preferably
fluoro.
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As used herein, "carboxy" refers to a divalent radical, -C(O)O-. ‘
As used herein, "carbamoyl” or "aminocarbonyl” refers to -C(O)NH,.
As used herein, "alkylaminocarbonyl” refers to -C(O)NHR in which R is
alkyl, including lower alkyl. As used herein, "dialkylaminocarbonyl!” refers to
5 -C(O)NR'R in which R’ and R are independently alkyl, including lower alkyl;
"carboxamide” refers to groups of formula -NR'COR in which R’ and R are
independently alkyl, including lower alkyl.
As used herein, "diarylaminocarbonyl” refers to -C(O)NRR' in which R
and R’ are independently selected from aryl, including lower aryl, such as phenyl.
10 As used herein, "arylélkylaminocarbonyl" refers to -C(O)NRR’ in which

one of R and R’ is aryl, including lower aryl, such as phenyl, and the other of R and R’
is alkyl, including lower alkyl.
As used herein, "arylaminocarbonyl” refers to -C(O)NHR in which R is
aryl, including lower aryl, such as phenyl.
15 ' As used herein, "hydroxycarbonyl” refers to -COOH.
As used herein, "alkoxycarbonyl" refers to -C(O)OR in which R is alkyl,
including lower alkyl. .
As used herein, "aryloxycarbonyl" refers to -C(O)OR in which R is aryl,
including lower aryl, such as phenyl.
20 As used herein, "alkoxy" and "alkylthio” refer to RO- and RS-, in which R
is alkyl, including lower alkyl.

As used herein, "aryloxy” and "arylthio” refer to RO- and RS-, in which R
is aryl, including lower aryl, such as phenyl. ' '
As used herein, "alkylene" refers to a straight, branched or cyclic, in
25 certain embodiments straight or branched, divalent aliphatic hydrocarbon group, in one
embodiment having from 1 to about 20 carbon atoms, in another embodiment having
from 1 to 12 carbons. In a further embodiment alkylene includes lower alkylene.
There may be optionally inserted along the alkylene group one or more oxygen, sulfur,
including S(O) and S(0), groups, or optionally substituted nitrogen aioms, including -
30 NR-and-N'RR- groups, where the nitrogen substituent(s) is(are) alkyl, aryl, aralkyl,
heteroaryl, heteroaralkyl or COR', where R' is alkyl, aryl, aralkyl, heteroaryl,
heteroaralkyl, -OY or -NYY, where Y is hydrogen, alkyl, aryl, heteroaryl, cycloalkyl or
heterocyclyl. Alkylene groups include, but are not limited to, methylene (-CH-),
ethylene (-CH.CH;-), propylene (-(CH,)s-), methylenedioxy (-O-CH,-O-) and ‘
35 ethylenedioxy (-O-(CH,),-0O-). The term "lower alkylene" refers to alkylene groups
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having 1 to 6 carbons. In certain embodiments, alkylene groups are lower alkylene,
including alkylene of 1 to 3 carbén atom's.

As used herein, "azaalkylene" refers to -(CRR)-NR~(CRR)-, where n
and m are each independently an integer from O to 4. As used herein,”oxaalkylene”
refers to -(CRR),-0-(CRR)-, where n and m are each independently an integer from 0
to 4. As used herein, "thiaalkylene" refers to -(CRR),-S-(CRR)x-, -(CRR):-S(0)-
(CRR)m-, and —(CRR).{-.S(O)Z-(CRR),.,-, where n and m are each independently an
integer from 0 to 4. ‘ -

As used herein, "alkenylene” refers to a straight, branched or cyclic, in
one embodiment straight or branched, divalent aliphatic hydrocarbon group, in c'ertain'
embodiments having from 2 to about 20 carbon atoms and at least one double bond, in
other embodiments 1 to 12 carbons. In further embodiments, alkenylene groups
include lower alkenylene. There may be ‘optionally inserted along the alkenylene group
one or more oxygen, sulfur or optionally substituted nitrogen atoms, where the nitrogen
substituent is alkyl. Alkehylene groups include, but are not limited to,.
—CH=CH—CH=CH— and -CH=CH-CH,-. The term "lower alkenylene" refers to
alkenylene groups having 2 to 6 carbons. In certain embodiments, alkenylene groups
are lower alkenylene, including alkenylene of 3 to 4 carbon atoms. _

As used herein, "alkynylene” refers to a straight, branched or cyclic, in
certain embodiments straight or branched, divalent aliphatic hydrocarbon group, in one
embodiment having from 2 to about 20 carbon atoms and at least one triple bond, in
another embodiment 1 to 12 carbons. In a further embodiment, alkynylene includes
lower alkynylene. There may be optionally inserted aloﬁg the alkynylene group.one or
more oxygen, sulfur or optionally substituted nitrogen atoms, where the nitrogen
substituent is alkyl. Alkynylene groups include, but are not limited to, -~C=C—C=C—, -
C=C- and -C=C-CH,-. The term "lower alkynylene” refers to alkynylene groups having
2 to 6 carbons. In certain embodiments, alkynylene groups are lower alkynylene,
including alkynylene of 3 to 4 carbon atoms.

As used herein, "alk(en)(yn)ylene” refers to a straight, branched or
cyclic, in certain embodiments straight or branched, divalent al_iphatic hydrocarbon
group, in one embodiment having from 2 to about 20 carbon atoms and at least one
triple bond, and at least one double bond; in another embodiment 1 to 12 carbons. In
further embodiments, alk(en)(yn)ylene includes lower alk(en)(yn)ylene. There may be
optionally inserted along the alkynylene group one or more oxygen, sulfur oroptionally
substituted nitrogen atoms, where the nitrogen substituent is alkyl. Alk(en)(yn)ylene
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groups include, but are not limited to, —C=C—(CH,),-C=C—, where nis 1 or 2. The
term "lower alk(en)(yn)ylene" refers to alk(en)(yn)ylene groups having up to 6 carbons.
In certain embodiments, alk(en)(yn)ylene grdups have about 4 carbon atoms.

As used herein, "cycloalkylene" refers to a divalent saturated mono- or
multicyclic ring system, in certain embodiments of 3 to 10 carbon atoms, in other
embodiments 3 to 6 carbon atoms; cycloalkenylene and cycloalkynylene refer to
divalent mono- or multicyclic ring systems that respectively include at least one double
bond and at least one triple bond. Cycloalkenylene and cycloalkynylene groups may,

" in certain embodiments, contain 3 to 10 carbon atoms, with cycloalkenylene groups in

certain embodiments containing 4 to 7 carbon atoms and cycloalkynylene groups in
certain embodiments containing 8 to 10 carbon atoms. The ring systems of the
cycloalkylene, cycloalkenylene and cycloalkynylene groups may be composed of one
ring or two or more rings which may be joined together in a fused, bridged or spiro-
connected fashion. "Cycloalk(en)(yn)ylene” refers to a cycloalkylene group containing
at least one double bond and at least one trlple bond.

As used herein, "arylene” refers toa monocyclic or polycychc in certain
embodiments monocyclic, divalent aromatic group, in one embodiment having from 5
to about 20 carbon atoms and at least one aromatic ring, in another embodiment 5 to
12 carbons. In further emlbodiments, arylene includes lower arylene. Arylene grdups
include, but are not limited to, 1,2-, 1,3- and 1,4-phenylene. The term "lower arylene”
refers to arylene groups having 6 carbons.

As used herein, "heteroarylene” referé to a divalent monocyclic or
multicyclic aromatic ring system, in one embodiment of about 5 to about 15 atoms in
the ring(s), where one or more, in certain embodiments 1 to 3, of the atoms in the ring
system is a heteroatom, that is, an element other than carbon, including but not fimited
to, nitrogen, oxygen or sulfur. The term “lower heteroarylene” refers to heteroarylene
groups having 5 or 6 atoms in the ring.

As used herein, "heterocyclylene” refers to a divalent monocyclic or
multicyclic non-aromatic ring system, in certain embodiments of 3 to 10 members, in
one embodiment 4 to 7 members, in another embodiment 5 to 6 members, where one
or more, including 1 to 3, of the atoms in the ring system is a heteroatom, that is, an
element other than carbon, including but not limited to, nitrogen, oxygen or sulfur.

As used herein, "substituted alkyl,” "substituted alkenyl," "substituted
alkynyl,” "substituted cycloalkyl,” "substituted cycloalkenyl,” "substituted cycloalkynyl,”
"substituted aryl,"” "substituted heteroaryl,” "substituted heterocyclyl,” "substituted
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alkylene," "substituted alkenylene,” "substituted alkynylene," "substituted
cycloalkylene," "substituted cycloalkenylene,” "substituted cycloalkynylene,"
"substituted arylene,” "substituted heteroarylene” and "substituted heterocyclylene”
refer to alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, cycloalkynyl, aryl, heteroaryl,
heterocyclyl, alkylene, alkenylene, alkynylene, cycloalkylene, cycloalkenylene,
cycloalkynylene, arylene, heteroarylene and heterocyclylene groups, respectively, that
are substituted with one or more substituents, in certain embodiments one, two, three
or four substituents, where, the substiiuents are as defined herein, in one embodiment
selected from Q'.

As used herein, "alkylidene” refers to a divalent group, such as =CR'R",
which is attached to one atom of another group, forming a double bond. Alkylidene
groups include, but are not limited to, methylidene (=CH,) and ethylidene (=CHCH3).
As used herein, "arylalkylidene” refers to an alkylidene group in which either R' or R" is
an aryl group. "Cycloalkylidene" groupé are those where R' and R" are linked to form a
carbocyclic ring. "Heterocyclylid-ene” groups are those where at least one of R and R"
contain a heteroatom in the chain, and R' and R" are linked to form a heterocyclic ring.

' As used herein, "amido” refers to the divalent group -C(O)NH-.
"Thioamido" refers to the divalent group -C(S)NH-. "Oxyamido” refers to the divalent
group -OC(O)NH-. "Thiaamido" refers to the divalent group -SC(O)NH-. "Dithiaamido"
refers to the divalent group -SC(S)NH-. "Ureido" refers to the divalent group -
HNC(O)NH-. "Thioureido” refers to the divalent group -HNC(S)NH-.

As used herein, "semicarbazide” refers to -NHC(O)NHNH-. "Carbazate"
refers to the divalent group -OC(O)NHNH-. "Isothiocarbazate” refers to the divalent
group -SC(O)NHNH-. "Thiocarbazate” refers to the divalent group ~-OC(S)NHNH-.
"Sulfonylhydrazide" refers to the divalent group -SO2NHNH-. "Hydrazide" refers to the
divalent group -C(O)NHNH-. "Azo" refers to the divalent group -N=N-. "Hydrazinyl"
refers to the divalent group -NH-NH-.

Where the number of any given substituent is not specified (e.g.,
haloalkyl), there may be one or more substituents present. For example, "haloalky!”
may include one or more of the same or different halogens. As another example,
"Ciaalkoxyphenyl" may include one or inore of the same or different atkoxy groups
containing one, two or three carbons.

As used herein, the abbreviations for any protective groups, amino
acnds and other compounds, are, unless indicated otherwise, in accord with their
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common usage, recognized abbreviations, or the IUPAC-IUB Commission on
Biochemical Nomenclature (see, (1972) Biochem. 11:942-944).

As employed herein, the following terms have their accepted meaning in
the chemical literature.

5
AcOH acetic acid
‘CDI carbodiimide
CHCls, chloroform
conc concentrated
DBU 1,8-diazabicyclo[5.4.0Jundec-7-ene
DCM dichloromethane .
DDQ - 2,3-dichloro-5,6-dicyano-1,4-benzoquninone
DIEA diisopropyl ethylamine '
DMAP 4-(dimethylamino) pyridine
DME 1,2-dimethoxyethane
DMF N,N-dimethylformamide
DMSO dimethylsulfoxide
ELSD Evaporative light scattering‘detector
EtOAc ethyl acetate
EtOH ethanol (100%)
Et,O diethyl ether _
HBTU 1-H-Benzotriazolium, 1-[bis(dimethylamino)methylene}-

hexafluorophosphate(1-),3-oxide
O-(Benzotriazol-1-y1)-N,N,N',N' tetramethyluronium

hexafluorophosphate
Hex hexanes
H,S04 sulfuric acid
LDA Lithium di(iso-propyl)amide
MeCN acetonitrile
MeOH methanol

NaBH;CN sodium cyanoborohydride
y PdiC palladium on activated carbon
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TEA triethylamine
THF tetrahydrofuran
TFA trifluoroacetic acid
B. Preferred Embodiments of the Compounds of the Invention

Compounds for use in compositions and methods for modulating the
activity of nucléar receptors are provided. In particular, compounds for use in
compositions and methods for modulating the farnesoid X receptor) and/or orphan

5 nuclear receptors are provided. '

In certain embﬁdifnents, the compounds of the invention, as described

above in the Summary of the Invention, are compounds of formula (1) or formula (l1):

‘‘‘‘‘

‘where R' is optionally substituted alkyl, optionally substituted aryl, optionally

10  substituted heteroaryl, -C(O)R'®, -C(O)OR™, -C(O)N(R™)R™, or -C(ON(R')N(R™)R'E;
where R, R™® R, R" and R are each as defined above in the Summan'/ of the
Invention; and R%R® are each as defined above in the Summary of the Invention.

In another embodiment, R* and R? are each independently selected

from hydrogen, optionally substituted alkyl, optionally substituted alkenyl, optionally

15  substituted alkynyl, optionally substituted aryl, optionally substituted heteroaryl,
optionally substituted cycloalkyl, optionally substituted heterocyclyl, optionally
substituted aralkyl, optionally substituted heteroaralkyl, -OR", -SR™, -N(R")R’S,
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-N(RIN(R¥)R'S, -C(O)R"®, -C(O)OR™, -C(S)ORY, -C(O)SR™, -C(O)N(R™)R™,
-C(O)N(R™)=R'® or -C(O)N(R")N(R"®)R"®; where R is as described above in the
Summary of the Invention, and where R™, R, R', and R" are selected as in (a) or (b)
as follows: (a) R™, R', R and R" are each independently hydrogen, optionally
substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl, optionally
substituted cycloalkyl, optionally substituted heterocyclyl, optionally substituted aryl,
optionally substituted heteroaryl, optionally substituted aralkyl, or optionally substituted
heteroaralkyl; or (b) R* and R, togethér with the nitrogen atom to which they are
attached, form an optionally substituted heterocyclyl ring, or an optionally substituted '
heteroaryl ring, and R™ and R" are selected as in (a), above; and R? is hydrogen, or
optionally substituted alkyl; or R' and R?, together with the atoms to which they are
attached, form an optionally substituted cycloalkyl, optionally substituted heterocyclyl,
or optionally substituted heteroaryl ring.

In another embodiment, R? is optionally substituted alkynyl, optionally
substituted aryl, optionally substituted heteroaryl, optionally substituted cycloalkyl,
optionally substituted heterocyclyl, optionally substituted aralkyl, optionally substituted
heteroaralkyl, -OR", -N(R®)R'®, -N(R'")N(R")R’S, -C(O)R'®, -C(O)OR",
-C(O)N(R™)R™, or -C(ON(RIN(R'™®)R"®; where R is as described above in the
Summary of the Invention and where R™, R'®, R', and R are selected as in (a) or (b)
as follows: (a) R™, R', R'® and R are each independently hydrogen, optionally
substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl, optionally
substituted cycloalkyl, optionally substituted heterocyclyl, optionally substituted aryl,
optionally substituted heteroaryl, optionally substituted aralkyl, or optionally substituted
heteroaralkyl; or (b) R'" and R, together with the nitrogen atom to which they are
attached, form an optionally substituted heteroaryl ring, and R™ and R" are selected
as in (a), above, and R? is hydrogen, or optionally substituted alkyl; or R' and R?,
together with the atoms to which they are attached, form an optionally substituted
heterocyclyl ring.

In another embodiment, R is selected from optionally substituted alkyl,
optionally substituted aryl, optionally substituted heteroaryl, -(CO)O-(optionally
substituted alkyl), -(CO)O-(optionally substituted cycloalkyl), -(CO)O-(optionally
substituted heterocyclyl), -(CO)O-(optionally substituted aralkyl), -C(O)OH, or
-C(O)N(R™)R'®, where R'® and R'® are as described above in the Summary of the
Invention. In another embodiment, R' is optionally substituted alkyl. In another
embodiment, R" is alkyl. In another embodiment, R is hydrogen.
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In another embodiment, R is -(CO)O-(optionally substituted alkyl),
-C(O)OH, or —~C(O)N(H)R", where R" is optionally substituted alkyl.

In another embodiment, R' is ~C(O)OCH,CHs, —C(O)OCH,,
-C(0)OC(CHj3),H, ~C(O)OH, —C(O)OCH,CH,CHs, methylaminocarbonyl,
ethylaminocarbonyl, isopropylaminocarbonyl, cyclopropylaminocarbdnyl,
cyclopentylaminocarbonyl, 2-butylaminocarbonyl, or cyclopropyl methylaminocarbonyl.

In another embodiment R? is selected from optionally substituted alkyl,
optionally substituted aryl, optionally substituted héteroaryl, -(CO)O-(optionally
substituted alkyl), -C(O)OH, or —C(O)N(R™)R'6, where R"® and R are as described
above in the Summary of the Invention. In another embodiment, R™ is optionally
substituted alkyl. In another embodiment, R" is alkyl. In another embodiment, R®is "
hydrogen. , ' .

In another embodiment, R? is ~C(O)OCH,CHs, ~C(O)OCHs,
-C(0)OC(CHs).H, ~C(O)OH, —C(0)OCH,CH,CH3, methylaminocarbonyl,
ethylaminocarbonyl, isopropylaminocarbonyl, cyclopropylaminocarbonyl,
cyclopentylaminocarbonyl, 2-butylaminocarbonyl, or cyclopropyl methylaminocarbonyl.

In another embodiment, R? is hydrogen, or optionally substituted alkyl.
In another embodiment, R? is hydrogen or alkyl. In another embodiment, R? is
hydrogen. ’

'In another embodiment, R® is hydrogen, bptioﬁally substituted alkyl,
optionally substituted alkenyl, optionally substituted alkyny!, optionally substituted aryl,
optionally substituted heteroaryl, optionally substituted cycloalkyl, optionally substituted
heterocyclyl, optionally substituted aralkyl, optionally substituted heteroaralkyl,
-C(O)R"™, -C(O)OR™, -SO,R™, -C(O)N(R™MR™, -C(O)N(R®)N(R")R™, -N(R™)C(O)R",
-N(R™)C(O)N(R)R™, -N(R")C(OIN(R™®)IN(R™)R™?, -N(R™)C(O)OR'™, -P(O)OR™, or
-P(O)(OR')OR"; Wwhere R™®, R™, R'2, R™ and R" are selected as in (2) or (b) as
follows: (a) R, R", R, R"™ and R™ are each independently hydrogen, optionally
substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl, optionally
substituted cycloalkyl, optionally substituted heterocyclyl, optionally substituted aryl,
optionally substituted heteroaryl, optionally substituted aralkyl, or optionally substituted
heteroaralkyl; or (b) R and R'?, or R and R", together with the atoms to which they
are attached, form an optionally substituted heterocyclic ring, or an optionally
substituted heteroaryl ring; and the others of R'®, R", R, R" and R" are selected as
in (a), above.
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In another embodiment, R? is optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted aryl, optionally substituted heteroaryl,
optionélly substituted cycloalky!, optionally substituted heterocyclyl, optionally
substituted aralkyl, optionally substituted heteroaralkyl, -C(O)R*, -C(O)OR™, -SO,R",
-C(O)N(R™R™, -C(ON(R®)N(R'R"™, -N(R™)C(O)R™, -N(R*)C(O)N(R")R™,
-N(R™)C(OINR®)N(R™R™, -N(R™)C(0)OR"Y, -P(0)OR", or -P(O)(OR™)OR; where
R R'", R'?, R® and R' are selected as in (a) or (b) as follows: (a) R'%, R'"", R"?, R™
and R™ each independently hydrogen, optionally substituted alkyl, optionally
substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl,
optionally substituted heterocyciyl, optionally substituted aryl, optionally substituted
heteroaryl, optionally substituted aralkyl, or optionally substituted heteroaralkyl; or (b)
R" and R™, and/or R" and R, together with the atoms to which they are attached, "
form an optionally substituted heterocyclic ring, or an optionally substituted heteroaryl
ring; and the others of R'’, R"", R'?, R"® and R" are selected as in (a), above; and R* '
is optionally substituted alkenyl, optionally substituted alkynyl, optionally substituted
cycloalkyl, optionally substituted heterocyclyl, optionally substituted aryl, optionally
substituted heteroaryl, optionally substituted aralkyl, or optionally substituted
heteroaralkyl.

In another embodiment, R? is optionally substituted alkynyl, optionally
substituted aryl, optionally substituted heteroaryl, optionally substituted cycloalkyl,
optionally substituted heterocyclyl, optionally substituted heteroaralkyl, -C(O)R%,
-C(O)OR?, -SO,R™, -C(OIN(R™)RY, -C(OIN(R")N(R™MR™, -N(R®)C(O)R™,
-N(R®)C(O)N(R™R™, -N(R")C(OIN(RZIN(R'R™, -N(R™)C(O)OR™, -P(O)OR"™, or
-P(O)(OR™)OR'%; where RY, R, R", R"2, R™ and R" are selected as in (a) or (b) as
follows: (a) R™, R", R™, R" and R" are each independently hydrogen, optionally
substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl, optionally
substituted cycloalkyl, optionally substituted heterocyclyl, optionally substituted aryl,
optionally substituted heteroaryl, optionally substituted aralkyl, or optionally substituted
heteroaralkyl; and R¥ is optionally substituted alkenyl, optionally substituted alkynyl,
optionally substituted heterocyclyl, optionally substituted heteroaryl, or optionally
substituted heteroaralkyl; or (b) R' and R™, or R'? and R', or R and R", together
with the atoms to which they are attached, form an optionally substituted heterocyclic
ring, or an optionally substituted heteroaryl ring; and the others of R¥, R™®, R"", R"?, R™
and R"™ are selected as in (a), above; R* is optionally substituted alkynyl, optionally
substituted cycloalkyl, optionally substituted heterocyclyl, optionally substituted
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heteroaryl, optionally substituted aralkyl, or optionally substituted heteroaralkyi; and R*
is optionally substituted alkenyl, optionally substituted alkynyl, optionally substituted
cycloalkyl, optionally substituted heterocyclyl, optionally substituted aryl, optionally
substituted heteroaryl, or optionally substituted heteroaralkyl.

In another embodiment, R? is hydrogen or -X-R', where X is -C(O)-,
-C(0)0-, -S0z-, or -C(O)N(R")-; where R and R" are'as described above. In
another embodiment, R is optionally substituted aryl, optionally substituted
heteroaryl, optionally substituted alkyl, or optionally substituted aralkyl. In another
embodiment, R'®, when substituted, is substituted with halo, pseudohalo, alkyl, alkoxy,
alkylenedioxy, haloalkyl, nitro,: cyano, -C(O)O-alkyl, éry!, -SO,F, or haloalkoxy. In
another embodiment, R"" is hydrogen, or optionally substituted alkyl. .In another
embodiment, R is hydrogen or alkyl. In another embodiment, R is hydrogen.

In another embodiment, R? is —C(O)-(optionally substituted aryl),
-C(O)-(optionally substituted heteroaryl), -C(O)-(optionally substituted alkyl), hydrogen,
-SO.-(optionally substituted aryt), -C(O)(CH.),~(optionally substituted aryl) where r is an
integer from 1-4, -C(O)O-(optionally substituted aryl), or ~C(O)N(H)-(optionally
substituted aryl). In another embodiment, R? is ~C(O)-(optionally substituted aryf)
where the substituents, when present, are halo, pseudohalo, alkyl, alkoxy,
alkylenedioxy, haloalkyl, nitro, cyano, -C(O)O-alkyl, aryl or -SO.F. In another
embodiment, R® is -C(O)-heteroaryl. In another embodiment, R?is -C(O)-alkyl. In
another embodiment, R® is hydrogen. In another embodiment, R® is -SO,-(optionally
substituted aryl), where the substituents, when present, are alkyl, halo, alkoxy or
haloalkoxy. In another embodiment, R? is -C(0)-(CH,)-aryl where r is1or2. In
another embodiment, R is -C(0)-O-(optionally substituted arvl}, where the
substituents, when present, are halo, alkoxy or alkyl. In another embodiment, R? is,
-C(O)N(H)-(optionally substituted aryl), where the substituents, when present, are halo,
alkoxy or alkyl. ~

in another embodiment, R® is selected from hydrogen,
-C(O)-(4-chlorophenyl), -C(0)-(4-fluorophenyl), -C(0)-(2-furyl),
-C(0)~(2,4-dichlorophenyl), -C(O)-(3-nitrophenyl), -C(O)-(phenyl), -C(O)—(me{hyl),
-C(0)-(4-tert-butylphenyl), ~-SO,-(4-methylphenyl), -SO,~(4-teri-butylphenyl),
-C(O)~(2-methoxyphenyl), -C(0)-(3-methoxyphenyl), -C(O)-(4-methoxyphenyl),
-C(O)-(benzyl), -C(0)O-phenyl, -C(0)O-(4-chlorophenyl), -C(O)O-(4-methoxyphenyl),
-C(O)0-(4-methyiphenyl), -C(O)N(H)-phenyl, -C(O)N(H)-(4-chlorophenyl),
-C(O)N(H)-(2,4-dichiorophenyl), -C(O)N(H)-(4-methoxyphenyl),
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-C(O)N(H)-(4-methylphenyl), ~-C(O)-(3,4-methylenedioxyphenyl), -C(O)-n-octyl,
-C(O)-CH,CH,phenyl, -SO,~(4-chlorophenyl), -SO,-(4-methoxyphenyl),
-S02-(3,4-dimethoxyphenyt), ~-SO-(4-trifluoromethoxyphenyl),
-C(0)-(2,3-diflucrophenyl), -C(O)—(2,4—diﬂuorophenyl), -C(0)-(2,5-difluorophenyl),
-C(0)-(2,6-difluorophenyl), -C(O)-(3,4-difluorophenyl), -C(O)~(3,5-difluorophenyt),
-C(0)~(2,3,4-trifluorophenyl), -C(0)-(2,3,6-trifluorophenyl), -C(0)-(2,4,5-trifluorophenyt),
-C(O)-(2,3,4,5—tetraﬂuorophenyl), -C(0O)(2,3,4,5,6-pentafluorophenyl),
-C(0)-(2,5-bis(trifluoromethyt)phenyl), -C(O)-(3,5-bis(trifluoromethyl)-phenyl),
-C(O)-(2-trifluoromethylphenyl), -C(O)-(3-trifluoromethylphenyl),
-C(O)-(4-trifluoromethylphenyt), -C(O)—(Z-ﬂuorophenyl), -C(O)~(3-fluorophenyl),
-C(O)~(4-nitrophenyl), -C(O)-(3-nitro-4-methylphenyl),
-C(0)-(4-methoxycarbonylphenyl), -C(O)~(3-pyridyl), -C(O)-(4-pyridyl),
-C(0)-(3-cyanophenyl), -C(O)-(3,4-dimethoxyphenyl), -C(O)-(2-methylphenyl),
-C(O)-(4-methylphenyl), -C(O)-(2-chlorophenyl), -C(O)-(2-naphthyl),
-C(O)-(4-biphenyl), -C(O)-(4-fluorosulfonylphenyl), -C(O)-(3-methylptienyl), and
-C(O)-(3-chlorophenyt). _ " '

In another embodiment, R?, R, R® and R” are independently selected
from hydrogen, optionally substituted alkyl, optionally substituted alkenyl optionally
substituted alkynyl, -ORY, -SR, -S(0),R", -N(R™)R"®, -C(O)R"®, -C(O)OR?, or
-C(O)N(R?"R?; where R™ R', R' R R%, R?' and R? are each independently
hydrogen, optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted cycloalkyl, optionally substituted heterocyclyl,
optionally substituted aryl, optionally substituted heteroaryl, optionally substituted
aralkyl, or optionally substituted heteroaralkyl.

In another embodiment, R*, R%, R® and R are independently selected
from hydrogen, optionally substituted alkyl, -C(O)OH, -C(0)O-alkyl, or -C(O)N(R*")R%;
where R* and R? are each independently hydrogen, optionally substituted alkyl, or
together with the nitrogen atom to which they are attached, form an optionally
substituted heterocyclic or heteroaryl ring.

In another embodiment, R*, R%, R® and R are lndependently selected
from hydrogen, optionally substituted alkyl, -C(O)OH, -C(O)-O-alkyl, or -C(O)N(R*")R?,
where R?' and R% are each independently hydrogen or alkyl, or together with the
nitrogen atom to which they are attached, form a heterocyclic ring.
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In another embodiment, R?, R®, R® and R’ are independently selected
from hydrogen, methyl, ethyl, -C(O)OH, -C(O)OCH,CHjs, -C(0)-N(H)CH,CH,,
-C(O)-piperidin-1-yl, or -CH,OC(O)-(4-fluorophenyl).

In another embodiment, R? and R, orR* and R?, orR* and R, or RS and .
R®, or R® and R?, or R® and R’, together with the carbon atom to which they are
attached, form an optionally substituted cycloalkyl, optionally substituted heterocyclyl,
an optionally substituted cycloalkenyl ring, or together form a double bond and the
others of R*, RS, R® and R’ are as described above; or R® and R’, togéther form an
oxo, thioxo, optionally substituted imine, optionally substituted oxime or an optionally
substituted hydrazone, or R® ar!d R’, together with the carbon atom to which théy are
attached, form an optionally substituted exocyclic double bond, and R*and R® are as
described above; '

In another embodiment, R?, R%, R® and R’ are each independently
hydrogen, or optionally substituted alkyl. In another embodimeht R%, R®and R’ are
each independently hydrogen or alkyl. In another embodiment R®, R® and R’ are each
hydrogen. In another embodiment R* or R® is hydrogen and R® and R” are each
optionally subsitituted alkyl, or R® and R’ together with the carbon atom to which they
are attached, independently form an optionally substituted cycloalkyl, optionally
substituted heterocyclyl, optionally substituted cycoalkenyl ring, or R€ and R, together
form an optionally substituted imino, optionally substituted thioxo, optionally substituted
oxo, optionally substituted oxime or an optionally substituted hydrazone; or R®and R,
together with the carbon atom to which they are attached, form an endocyclic or an
optionally substituted exocyclic double bond. In another embodiment R'orR%is
hydrogen and R® and R are each optionally subsitituted lower alkyl.

In another embodiment, R® is optionally substituted alkyl, halo,
pseudohalo, -C(O)ORZ, -C(O)N(R*)R%, -C(O)R%, -OR¥, -SR¥, -C(S)OR?,
-C(O)SR® or-N(R®)R®, or two adjacent R® groups together with the carbons to which
they are attached, form an optionally substituted aryl, optionally substituted cycloalkyl,
optionally substituted heterocyclyl or optionally substituted heteroaryl; where R%, R%,
R® R% R?, R% and R® are independently optionally substituted alkyl. In another
embodiment, R is alkyl, halo, -C(O)OR%, -C(O)N(R¥)R%, -C(O)R?, -SR?, -C(S)OR”,
-C(0)SR? or -N(R®)R®or -OR?’; where R®, R%, R, R®, R¥, R® and R* are defined
as above. In another embodiment, R®is methoxy, chloro, iodo, fluoro, methyl, or
-C(0)O-ethyl.

In another embodiment, nis 0, 1or2.
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In another embodiment, R® is hydrogen, optionally substituted alkyl, or
S(0),R®. In another embodiment, R® is hydrogen.

In another embodiment, the compounds for use in the compositions and
methods provided herein are azepinoindoles of formula (1) where R'-R® are selected as
above.

In another embodiment, the compounds for use in the compositiops and
methods provided herein are pyridoindole;s of formula (1) where R'-R® are selected as
above. ’ : '

"Preferred compounds of this embodiment are those 6ompounds
wherein nis 0 or 1; Ais -N(R%)-; R' is optionally substituted aryl or _C(O)OR™; R?%is
hydrogen or optionally substituted alkyl; R® is hydrogen, -C(O)R" or -S(0):R"%; R* is
hydrogen, optionally substituted alkyl or -C(O)OR*; R®, R®, R” and R? are each
independently hydrogen or optionally substituted alkyl; R® is -OR* or halo; each R"is
independently optionally substituted alkyl, optionally substituted aryl or optionally
substituted aralkyl: R" is optionally substituted alkyl; and R*’ is optionally substituted
alkyl. '

In another embodiment, the compounds for use in the compositions and
methods provided herein are azepinoindoles of formula (1) wherein the compounds are
compounds of formua (1) having the following formula (la):

;

where R'-R? are selected as described_ébove for compounds of formula
(1) or formula ().

Another preferred embodiment of Formula (la) are those compounds
wherein nis 0 or 1; Ais -N(R®)- R'is -C(0)OR™; R?is hydrogen; R® is optionally
substituted alkyl, optionally substituted aryl, optionall'y substituted aralkyl, or optionally
substituted heteroaralkyl; R* is hydrogen, -C(O)R™, -C(O)OR®, or -C(OIN(R*')(R?);
R®. R® and R’ are each independently hydrogen or optionally substituted alkyl; R® is
optionally substituted alkyl, optionally substituted aryl, halo or-OR?; R® is hydrogen or
optionally substituted alkyl; R is hydrogen or optionally substituted alkyl; R"%is
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optionally substituted heterocyclyl; R* is hydrogen or optionally substituted alkyl; R*
and R%are each independently optionally substituted alkyl or R*! and R?, together
with the nitrogen atom to which they are attached, form an optionally substitufed
heterocyclyl ring; and R” is optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, or optionally substituted aralkyl.

Of this preferred embodiment, preferred compounds are selected from
the group consisting of the following:

ethyl 1,1-dimethyi-1 ,2,3,6-tetrahydroazepino[4,5-b]indole—5-ca rboxylate;
and

1,1,3,6-tetramethyl-1,2,3,6-tetrahydroazepina[4,5-blindole-5-carboxylic
acid ethyl ester.

Another preferred embodiment of formula (1a) are those compounds
wherein n is 0 or 1; Ais N(R%-; R is -C(O)OR™; R?is hydrogen; R®is -C(O)R'% R is
hydrogen or -C(O)OR®; R®, R®, and R’ are each independently hydrogen or optionally
substituted alkyl; R® is optionally substituted alkyl, optionally substituted aryl, halo or
-ORZ; R? is hydrogen; R™ is optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted cycloalkyl, optionally substituted aralkyl, optionally substituted
heterocyclyl, optionally substituted heteroaryl or optionally substituted heteroaralkyl;
R is optionally substituted alkyl, optionally substituted alkenyl, optionally substituted

-alkyny! or optionally substituted aralkyl; R% is optionally substituted alkyl, optionally

substituted alkenyl, optionally substituted alkynyl or optionally substituted aralkyl; and
R? is optionally substituted alkyl, optionally substituted alkenyl, optionally substituted
alkynyl or optionally substituted aralkyl.

Another preferred embodiment of formula (la) are those compounds
wherein n is 0 or 1; A is -N(R%)-; R' is -C(O)OR™; R? is hydrogen; R® is -C(O)R™; R*is
hydrogen, optionally substituted alkyl, optionally substituted ary! or -C(0)OR™; R5, R®
and R are each independently hydrogen or optionally substituted alkyl; R® is optionally
substituted alkyl, halo or -OR?; R® is hydrogen; R" is optionally substituted aryl; R%is
optionally substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl
or optionally substituted aralkyl; R% is optionally substituted alkyl, optionally substituted
alkenyl, optionally substituted alkynyl or optionally substituted aralkyl; and R¥is
optionally substituted alkyl.

Of this preferred embodiment, preferred compounds are those
compounds selected from the group consisting of the following:
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ethyl 3-(4-anisoyl)-1-methyl-1,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylate;

ethyl 3-piperonyloyl-1-methyi-1 ,2,3,6-tetrahydroazepinof4,5-bJindole-5-
carboxylate;
ethyl 3-(4-anisoyl)-1,1-dimethyl-1,2,3,6-tetrahydroazepino(4,5-blindole-
5-carboxylate; and T
ethyl 1,1 -dimethyl-'3-piperonyloyl-1 ,2,3,6-tetrahydroazepino[4,5-bjindole-
5-carboxylate. '

Another preferred embodiment of formula (la) are those compounds
wherein n is 0 or 1; A is -N(R%)-; R! is optionally substituted heterocyclyl, -C(O)OR™,
-C(S)OR™, -C(O)SR™, -C(ON(R™)R™® -C(O)N=NR' or -C(O)N(RIN(R™)R'™; R? is
hydrogen; R is -C(O)R™; R* is.hydrogen, optionally substituted alkyl, -C(O)R™,
-C(O)OR or -C(O)N(R*)R?; R®, R® and R’ are each independently hydrogen,
optionally substituted alkyl, optionally substituted aralkyl, optionally substituted
heteroaralkyl, -OR™, -SR", -S(0),R", -N(R™)R®, -C(O)R", -C(0)OR™, or
-C(O)N(R*")R?; or R® and R’, together with the carbons to which they are attached,
form an optionally substituted heterocyclyl, or together form an oxo, and R®is as
described above; R® is optionally substituted alkyl, optionally substituted aryl, optionally
substituted heteroaryl, halo, -C(O)OR?, -OR? or -N(R®)R?; R® is hydrogen or
optionally substituted alkyl; R™ is phenyl substituted with one or more Q' groups
selected from the following: halo, pseudohalo, haloalky! or polyhaloalkyl; R™, R', R™
and R" are each independently hydrogen, 'optionally substituted alkyl, optionally
substituted alkenyl, optionally substituted cycloalkyl, optionally subsiituted aryl,
optionally substituted aralkyl, optionally substituted heteroaryl, or optionally substituted
heteroaralkyl; or R™ and R'®, together with the nitrogen atom to which they are
attached, form an optionally substituted heterocyclyl ring, and R™ and R are as
described above; or R'™ is optionally substituted alkyl; R%, R?" and R* are each
independently hydrogen or optionally substituted alkyl; R* is optionally substituted
alkyl; R, R?® and R? are each independently hydrogen, optionally substituted alkyl,
optionally substituted aralkyl, -C(O)R®, -C(O)OR™ or -C(O)N(R*)R*; R¥ is optionally
substituted aryl or optionally substituted heterocyclyl; R*' is optionally substituted alkyl,
optionally substituted aryl or optionally substituted aralkyl; and R* and R* are each
independently hydrogen, optionally substituted alkyl, optionally substituted cycloalkyl,
optionally substituted aryl, optionally substituted aralkyl, optionally substituted
heterocyclyl. optionally substituted heteroaryl or optionally substituted heteroaralkyi; or
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R3 and R*, together with the nitrogen to which they are attached, form an optionally
substituted heterocyclic ring or an‘optionally substituted heteroaryl ring.
Of this preferred embodiment, preferred compouncjs are those
compounds selected from the group consistihg of the following:
5 ethyl 3~(3,4-difluorobenzoyl)-1-methyl-1,2,3,6-tetrahydroazepino([4,5-
blindole-5-carboxylate;
ethyl 3~(3,4-difluorobenzoyl)-1,1-dimethyl-1,2,3,6-tetrahydroazepino[4,5-
blindole-5-carboxylate;
isopropy! 3-(3,4-difluorobenzoyl)-1,1-dimethyi-1,2,3,6-
10 tetrahydroazepino[4,5-blindole-5-carboxylate;
isopropyl 3-(3,4-difluorobenzoyl)-1-methyl-1,2,3,6-
tetrahydroazepinof4,5-bjindole-5-carboxylate;
3-(3,4-diﬂuoroﬁenzoyl)-z—methyl-1 ,2,3,6-tetrahydroazepino[4,5-blindole-
5-carboxylic acid cyclobutylamide;
15 3-(3,4-difluorobenzoyl)-1-methyl-1 ,2,3,6-tetrahydlroazepino[4,5-b]indole-
5-carboxylic acid cyclobutylamide;
cyclobutyl 3-(3,4-difluorobenzoyl)-1,1-dimethyl-1,2,3,6-
tetrahydroazepino{4,5-blindole-5-carboxamide; '
ethyl 3-(4-chlorobenzoyl)-1-methyl-1,2,3,6-tetrahydroazepino[4,5-
20 blindole-5-carboxylate; ‘
/} ethyl 3-(4~chlorobenz'oyl)-1 ,1-dimethyl-1,2,3,6-tetrahydroazepino[4,5-
blindole-5-carboxylate;
8-(benzylmethylamino)-3-(3,4-difluorobenzoyl)-1,1-dimethyi-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester;
25 ethyl 3-(4-fluorobenzoyl)-1-methyl-1,2,3,6-tetrahydroazepinof4,5-
blindole-5-carboxylate;
n-propy! 3(4-fluorobenzoyl)-2-methyl-1,2,3,6-tetrahydroazepinof4,5-
blindole-5-carboxylate; and
3-(4-fluorobenzoyl)-2-methyl-1,2,3,6-tetrahydroazepino[4,5-blindole-5-
30 carboxylic acid cyclobutylamide.
Of this preferred embodiment, another group of preferred compounds
are those compounds selected from the group consisting of the following:
8-dibenzylamino-3-(4-fluorobenzoyl)-1,1-dimethyl-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester;
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8-[(2-chloroethyl)methylamino]-3-(4-fluorobenzoyi)-1,1-dimethyl-
1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester;
8-(3,3-dimethylureido)-3-(4-fluorobenzoyl)-1,1-dimethyl-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester;
3-(4-fluorobenzoyl)-1,1-dimethyl-8-[methyl(pyrrolidine-4-
carbonyl)amino}-1 2,3 6-tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester;
3-(4-fluorobenzoyl)-1 ,1-dimethyl-8-(trimethylureido)-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; '
3-(4-ﬂubrobenzoyl)~1 ,1-dimethyl-8-[methyl(morpholine-4-
carbonyl)amino]-1 ,2,3,6-tetrahydroazepino[4,5—b]indole—5-carboxylic acid ethyl ester;
3-(4-fluorobenzoyl)-1, 1-dimethyl-8-(piperidine-1-carbonyloxy)-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester;
3-(4-fluorobenzoyl)-1,1-dimethyl-8-(4-methylpiperazin-1-
ylcarbamoyloxy)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester;
3-(4-fluorobenzoyl)-1,1-dimethyl-8-phenethylcarbamoyloxy-1,2,3,6- '
tetrahydroazepino[4,5-b]i‘ndole-5—carboxylic acid ethyl ester;
3-(4-fluorobenzoyl)-1, 1-dimethyl-8-(thiophen-2-ylmethylcarbamoyloxy)-
1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; :
3-(4-fluorobenzoyl)-1,1-dimethyl-8-(furan-2-ylmethylcarbamoyloxy)-
1,2,3,6-tetrahydroazepino[4,5-b]indole-5-barboxylic acid ethyl ester;
8-(4—ﬂuorobenzoylmethylamino)—3-(4—ﬂdorobenzoyl)—1 ,1-dimethyl-
1,2,3,6-tetrahydroazepinof4,5-blindole-5-carboxylic acid ethyl ester;
8-(3-cyclopropyl-1-methylureido)-3-{4-fluorobenzoyl)-1,1-dimethyl-
1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester;
3-(4-fluorobenzoyi)-1,1-dimethyl-8-( 1-methyl-3-pyridin-2-
yimethylureido)-1,2,3,6-tetrahydroazepino(4,5-bjindole-5-carboxylic acid ethyl ester;
8-cyclobutylcarbamoyloxy-3-(4-fluorobenzoyl)-1,1-dimethyl-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester;
8-cyclopentylcarbamoyloxy-3-(4-fluorobenzoyl)-1,1-dimethyl-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; '
8-cyclohexylcarbamoyloxy-3-(4-fluorobenzoyl)-1,1-dimethyl-1,2,3,6-
tetrahydroazepino(4,5-blindole-5-carboxylic acid ethyl ester;
3-(4-fluorobenzoyl)-1,1-dimethyl-8-(5-methyipyrazin-2- '
yimethylcarbamoyloxy)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl
ester,
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3-(4-fluorobenzoyl)-1,1-dimethyl-8-methylcarbamoyloxy-1,2,3,6-
tetrahydroazepino[4,5-bjindole-5-carboxylic acid ethyl ester;
3-(4-fluorobenzoyl)-1, 1-dimethyl-8-isopropylcarbamoyloxy-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester;
8-(azetidine-1-carbonyloxy)-3-(4-fluorobenzoyl)-1,1-dimethyl-1,2,3,6-
tetrahydroazepino[4,5-bjindole-5-carboxylic acid ethyl ester;
3-(4-fluorobenzoyl)-1,1-dimethyl-8-(4-pyridin-2-yl-piperazine-1-
carbonyloxy)-1 ,2,3,6-tetrahydroazepino[4,5-b]indolé-5-carboxylic acid ethyl ester
8-cyclopropylcarbamoyloxy-3-(4-fluorobenzoyl)-1,1-dimethyl-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; '
8-(ethyl(isopropyl)carbamoy'loxy)-3-(4ﬂﬂuorqbenzoyl)«1 ,1-dimethyl-
1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester;
3-(4-fluorobenzoyl)-1 ,1—dimethyl-s-(py.ridin-z-ylmethylpa rbamoyloxy)-
1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic acid eth);l ester;
3-(3,4-difluorobenzoyl)-1,1,6-trimethyl-1,2,3,6-
tetrahydroazepino[4,5-bjindole-5-carboxylic acid ethyl ester;
3-(4-fluorobenzoyl)-1,1-dimethyl-8-( pyridin-3-ylmethylcarbamoyloxy)-
1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; ’
8-ethoxycarbonyloxy-3-(4-fluorobenzoyl)-1,1-dimethyl-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester;
3-(4-fluorobenzoyl)-1,1-dimethyl-8-(pyrrofidine-1 -carbonyloxy)-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester;
8-diethylcarbamoyloxy-3-(4-fluorobenzoyi)-1,1-dimethyl-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester
8-dimethylcarbamoyloxy-3-(4-fluorobenzoyl)-1,1-dimethyl-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester;
3-(4-fluorobenzoyl)-1,1-dimethy!-8-(morpholine-4-carbonyloxy)-1 ,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester;
8-diisopropylcarbamoyloxy-3-(4-fluorobenzoyl)-1,1-dimethyl-1,2,3,6-
tetrahydroazepinof4,5-blindole-5-carboxylic acid ethyl ester;
3-(4-ﬂljorobenzoyl)-1 ,1-dimethyl-8-(4-methyl-piperazine-1-carbonyloxy)-
1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester;
3-(4-fluorobenzoyl)-1,1-dimethyl-8-(2-oxoimidazolidine-1-carbonyloxy)-
1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester;
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3-(4:-ﬂuorobenzoyl)-1 ,1-dimethyl-8-(methyl-phenyl-carbamoyloxy)-
1,2,3,6-tetrahydroazepino{4,5-bjindole-5-carboxylic acid ethyl ester;
8-(2-dimethylaminoethylcarbamoyloxy)-3-(4-fluorobenzoyl)-1,1-
dimethyl-1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester;
3-(4-fluorobenzoyl)-1,1-dimethyl-8-(2-pyridin-2-yl-ethyicarbamoyl oxy)-
1,2,3,6-tetrahydroazepino[4, 5-bjindole-5-carboxylic acid ethyl ester
3-(4-fluorobenzoyl)-1,1-dimethyl-8-(pyridin-4-yl- methylcarbamoyloxy)-

. 1,2,3,6-tetr_ahydroazeplno[4,5-b]|ndole-5-carboxyllc acid ethyl ester;

3-(4-fluorobenzoyl)-1,1-dimethyl-8-phenoxycarbonyloxy-1,2,3,6-
tetrahydroazepinof4,5—b]indole-5-carboxylic acid ethyl ester;

8-benzyloxycarbonyloxy-3-(4—ﬂuorobenz'oyl)-'1 ,1-dimethyl-1,2,3,6-
tetrahydroazepino[4,5-bjindole-5-carboxylic acid ethyl ester; and

8-(2-dimethylaminoethoxycarbonyloxy)—3—(4—ﬂuorobenzoyl)-1 -
dimetr{yl-1 .2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester.

Another preferred embodiment of formula (la) are those compounds -
wherein n is 0 or 1; A is -N(R®)-; R! is -C(O)OR™; R? is hydrogen; R is -C(O)R"%; R*is
hydrogen, optionally substituted alkyl or -C(O)R"®; R®, R® and R” are each
independently hydrogen or optionally substituted alkyl; Reis optlonally substituted alkyl,
halo or -OR?; R? is hydrogen; R is optionally substituted heterocyclyl or optionally
substituted heteroaryl; R®is optionally substituted alkyl; and R¥ is optionally
substituted alkyl.

Another preferred embodiment of formula (la) are those compounds
whersin n is 0 or 1; A is -N(R®)-; R is -C(O)OR™; R? is hydrogen; R® is -C(O)N(R')R";
R* R, R®, R and R® are each hydrogen; R® is optionally substituted alkyl, halo or
-OR?: R" is hydrogeh; R"2 is optionally substituted aryl; R' is optionally substituted
alkyl; and R¥ is optionally substituted alkyl.

Another preferred embodiment ‘of formula (la) are those compounds
wherein n is 0 or 1: A is -N(R%)-; R" is -C(O)OR™; R? is hydrogen; R® is -C(O)N(R'")R'%;
R* R®, R®, R” and R® are each independently hydrogen or optionally substituted alkyl;
R is halo; R"! is hydrogen or optionally substituted alkyl; and R is optionally
substituted alkyl, optionally substituted aryl, optionally substituted aralkyl, optionally
substituted heterocyclyl or optionally substituted heteroaryl; and R* is optionally
substituted alkyl.

Another preferred embodiment of compounds of formula (la) are those
compounds wherein n is 0 or 1; A is -N(R®)-; R' is -C(O)OR™; R? is hydrogen; R® is
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-C(O)OR™; R*, R%, R%, R and R are each hydrogen; R® is optionally substituted alkyl,
halo or -OR?; R™ is optionally substituted alkyl, optionally substituted aryl or optionally
substituted aralkyl; R"" is hydrogen or optionally substituted alkyl; R'* is optionally
substituted alkyl; and R is optionally substituted alkyl. .

Another preferred embodiment of compounds of formula (la) are those
compounds wherein n is 0 or 1; A is -N(R°)-; R’ is -G(O)OR™; R? is hydrogen; R®is
-S(0),R™; R*, R%, R%, R” and R® are each hydrogen; R® is -OR? or halo; R" is
optionally substituted aryl or optionally substituted heteroaryl; R" is hydrogen or

‘optionally substituted alkyl; R' is optionally substituted alkyl; and R? is optionally

substituted alkyl.

Another.preferred embodiment of compounds of formuia (1a) are those
compounds wherein n is 0 or 1; Ais -N(R°)-; R"is -C(O)OR™, -C(O)N(R™)R™, or
-C(O)N(R)N(R™)R'®; R? is hydrogen or optionally substituted alkyl; R is hydrogen,
optionally substituted alkyl, -C(O)R™, -C(O)OR"™, -C(ON(R"R™; R*, R%, R%, R" and R®
are each independently hydrogen or optionally substituted alkyl; R%is optionélly
substituted alkyl, optionally substituted aryl, optionally substituted heteroaryl, halo,
-C(O)OR?, -C(O)R? -OR?, -N(R®)R¥,or -C(O)N(R*)R?; R is optionally substituted
aryl or optionally substituted heteroaryl; R"" js hydrogen or optionally substituted alkyl;
R" R™ R, R'" and R" are each independently hydrogen, optionally substituted
alkyl, obtjonally substituted alkenyl, optionally substituted cycloalkyl, optionally -
substituted aryl, optionally substituted aralkyl, optionally substituted heteroaryl, or
optionally substituted heteroaralkyl; R? is optionally substituted alkyl; R? R% and R*
are independently hydrogen, optionally substituted' alkyl, optionally substituted aralkyl,
or optionally substituted aryl; R%, R® and R® are each independently hydrogen,
optionally substituted alkyl, optionally substituted aralkyl, -C(O)R¥, -C(0)OR®' or
-C(O)N(R®)R®; R is optionally substituted aryl or optionally substituted heterocyclyl;
R? is optionally substituted alkyl, optionally substituted aryl or optionally substituted
aralkyl; and R® and R® are each independently hydrogen, optionally substituted alkyl,
optionally substituted cycloalkyl, optionally substituted aryl, optionally substituted
aralkyl, optionally substituted heterocyclyl optionally substituted heteroaryl or optionally
substituted heteroaralkyl; or R® and R*, together with the nitrogen to which they are
attached, form an optionally substituted heterocyclic ring or an optionally substituted
heteroaryl ring.

Another preferred embodiment of compounds of formula (la) are those
compounds wherein n is 0,1 or 2; A is -N(R%)-; R' is -C(O)OR™, -C(O)N(R®)R'®,
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-C(O)N(R™®)N=R", -C(O)N(R")N(R™®)R"®, -C(S)OR™ or -C(0)SR'; R?is hydrogen or
optionally substituted alkyl; R® is C(O)R"™, C(O)OR™, C(O)N(R'")R™%; R* \R® and R® are
each hydrogen or optionally substituted alkyl; R® and R’ are each independently
hydrogen or optionally substituted alkyl, -OR™ or R® and R’, together with the carbon
to which they are attached, form an optionally substituted cycloalkyl, optionally
substituted heterocyclyl or optionally substituted cycloalkenyl ring,' orR®and R’
together form an oxo; R%is independently selected from optionaily substituted alkyl,
optionally substituted aryl, optionally substituted heteroaryl, halo, -C(O)OR23 -C(O)R®
"ORZ, -N(RZ)R? or -C(O)N(R*)R?; R is optionally substituted aryl or optionally
substituted heteroaryl; R" is hydrogen or optionally substituted alkyl; R'?, R™, R', RS
and R" are each independently hydrogen, optionally substituted alkyl, optionally
substituted alkenyl, optionally substituted cycloalkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted heteroaryl, or optionally substituted
heteroaralkyl; R? is optionally substituted alkyl; R?, R® and R% are independently |
hydrogen, optionally substituted alkyl, optionally substituted aralkyl, or optionally
substituted aryl; R¥, R? and R* are each independently hydrogen, optionéﬁy
substituted alkyl, optionally substituted aralkyl, -C(O)R®, -C(0)OR® or -C(O)N(R*)R%,;
R is optionally substituted aryl or optionally substituted heterocyclyl; R** is optionally
substituted alkyl, optionally substituted aryl or optionally substituted aralkyl; and R*
and R® are each independently hydrogen, optionally substituted alkyl, optionally
substituted cycloalkyl, optionally substituted aryl, optionally substituted aralkyl,
optionally substituted heterocyclyl optionally substituted heteroaryl or optionally
substituted heteroaralkyl; or R* and R%, together with the nitrogen to which they are,
attached, form an optionally substituted heterocyclic ring or an optionally substituted
heteroaryl ring.'

In another embodiment, the compounds for use in the compositions and
methods provided herein are azepinoindoles of formula (1) wherein the compounds are
compounds of formula (Ib):
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where R'-R® are as defined above in the Summary of the Invention for compound of
formula (1). '

Of this embodiment, a preferred embodiment are those combounds
wherein nis 0 or 1: A is -N(R%)-; R is -C(O)OR™ or -C(O)N(R™)R"®; R? is hydrogen; R®
is hydrogen, optionally substituted aryl, -C(O)R"; -C(O)OR"; or -C(ON(R")R'*; R, R®
and R® are each independently hydrogen or optionally substituted alkyt; R® and R’ are
each independently hydrogen, optionally substituted alkyl, or -OR™, or Réand R,
together with the carbon to which they are attached, form an optionally substituted
cycloalkyl, optionally substituted héterocyclyl or optionally substituted cycloalkenyl ring; -
R?® is optionally substituted alkyl, optionally substituted aryl, optionally substituted
heteroaryl, halo, -C(O)OR%, -C(O)R%, -OR”, -N(R*)R?, or -C(ON(R*)R%; R" is
optionally substituted aryl or optionally substituted aralkyl; R' is hydrogen; R is -
optionally substituted alkyl; R is optionally substituted alkyl; R" is hydrogen; R" is
optionally substituted alkyl or optionally substituted aralkyl; R® is optionally substituted
alkyl; R, R% and R? are independently hydrogen, optionally substituted alkyl, '
optionally substituted aralkyl, or optionally substituted aryl; R, R% and R* are each
independently hydrogen, optionally substituted alkyl, optionally substituted aralkyl,
-C(O)R®, -C(0)OR* or -C(O)N(R*)R®; R* is optionally substituted aryl or optionally
substituted heterocyclyl; R*! is optionally substituted alkyl, optionally substituted aryl or
optionally substituted aralkyl; and R* and R* are each independently hydrogen,
optionally substituted alkyl, optionally substituted cycloalkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted heterocyclyl optionaily substituted
heteroaryl or optionally substituted heteroaralkyl; or R* and R, together with the
nitrogen to which they are attached, form an optionally substituted heterocyclic ring or
an optionally substituted heteroaryl ring.

C. Preparation of the Compounds of the Invention

Starting materials in the synthesis examples provided herein are either
available from commercial sources or via literature procedures (e.g., March Advanced
Organic Chemistry: Reactions, Mechanisms, and Structure, (1992) 4th Ed.; Wiley
Interscience, New York). All commercially available compounds were used without
further purification unless otherwise indicated. CDCls (99.8% D, Cambridge Isotope
Laboratories) was used in all experiments as indicated. Proton (*H) nuclear magnetic
resonance (NMR) spectra were recorded on a Bruker Avance 400 MHz NMR
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spectrometer. Significant peaks are tabulated and typically include: number of protons,
and multiplicity (s, singlet; d, double; t, triplet; q, quartet; m, multiplet; br s, broad
singlet). Chemical shifts are reported as parts per million (8) relative to
tetramethylsilane. Low resolution mass spectra (MS) were obtained as electrospray
jonization (ESI) mass spectra, which were recorded on a Pefkin-Ejmér SCIEX
HPLC/MS instrument using reverse-phase conditions (acetonitrile/water, 0.05%
trifluoroacetic acid). Flash chromatography was performed using Merck Silica Gel 60
(230-400 mesh) following standard protocol (Still et al. (1978) J. Org. Chem. 43:2923).

It is understood that in the following deécﬁption, combinations of
substituents and/or variables of the de'picted formulae are permissible only if such
contributions result in stable compounds. ) ' '

It will also be appreciated by those skilled in the art that in the process
described below the functional groups of intermediate compounds may need to be
protected by suitable protecting groups. Such functional groups include hydroxy,
amino, mercapto and carboxylic acid. Suitablé protecting groups for hydroxy include
trialkylsilyl or diarylalkylsilyl (e.g., t-butyldimethylsilyl, t-butyldiphenylsilyl or
triméthylsilyl), tetrahydropyranyl, benzyl, and the fike. Suitable protecting groups for
amino, amidino and guanidino include t-butoxycarbonyl, benzyloxycarbonyl, and the
like. Suitable protecting groups for mercapto include -C(O)-R (where R is alkyl, aryl or
aralkyl), p-methoxybenzyl, trityl and the like. Suitable protecting groups for carboxylic
acid include alkyl, aryl or aralkyl esters.

Protecting groups may be added or removed in accordance with
standard techniques, which are well-known to those skilled in the art and as described
herein. The use of protecting groups is described in detail in Green, T.W. and P.G.M.
Wutz_, Protective Groups in Organic Synthesis (1981), 2nd Ed., Wiley-Interscience.

In the following Schemes, unless otherwise noted, the various
substituents A and R"® are as defined above in the Summary of the Invention, X is
halo and Y is O, N or S. One of ordinary skill in the art could easily ascertain which
choices for each substituent are possible for the reaction conditions of each Scheme.
Moreover, the substituents are selected from components as indicated in the
specification heretofore, and may be attached to starting materials, intermediates,
and/or final products according to schemes known to those of ordinary skill in the art.

Also it will be apparent that many of the products could exist as one or
more isomers, that is E/Z isomers, enantiomers and/or diastereomers.
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Scheme 1 depicts the synthesis of compounds of formula I. In general,
heteroar-3-yl-2-ethylamines (1) are condensed with haloketones (2) (or haloaldehydes)
and undergo subsequent rearrangement to give azepines (3), which then can react
with electrophiles to afford products (4) of formula 1. In particular, heteroar—3-y|—2—
ethylamines 1 (R*-R® as above) consist of optionally substituted tryptamines (A = NR®),
benzofuran-3-yl (A = O) and benzo{b]thiophene-3-yl-2-ethylamines (A=S). By
example, a haloketone 2 can be chloro- or bromopyruvate (R* = CO,R and R? = H) and
the electrophiles can be acyl or sulfonyl chlorides, chloroformates, isocyanates or
isothiocyanates (R® = COR, SO;R, CO;R, CONRR' and CSNRR’, respectively).

SCHEME 1

R® RY

Many haloketones 2 (e.g. R' and R? = alkyl or aryl) are commercially
available and can be prepared readily via common literature procedures. In addition,
as depicted in Scheme 2, various 3-halopyruvates (6, R? = H) can be prepared by
esterification of the corresponding alcohols (R'OH) with 3-halopyruvic chloride (5)
(Teague, et al, Bioorg. & Med. Chem. Lett. 1995, 5, 2341-2346).

SCHEME 2
x\/l?\ MeOCHC, 0 _RYoH x\/lol\
CO,H - cocl co,R"
X=ClorBr 5 6

As depicted in Scheme 3, higher 3-halopyruvates 6b (e.g. R® = alkyl)
can be synthesized via oxidative bromination of a-hydroxyesters (7) (Heterocycles
1991, 32, 693). While the non-hydrogen R? substituent can be incorporated into the
final azepine products of formula | (e.g. 4), the following Schemes will feature
examples that have been simplified by omission of R%
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SCHEME 3
OH - : o
2
R \)\COZRM Bra/ HOAC _ Br\Ku\COZRM
R2

7 : . 6b

Some substituted tryptamines (11, A = NR®) are commercially available,
5- though many can be prepared from indoles (8, A = NRY) as dépicted in Scheme 4. For
example, indoles 8 can be formylated to give aldehydes (9, A = NR?®) (Mor et al. J.
Med. Chem. 1998, 41, 3831-3844). These ?—formylindoles 9 can undergo a Henry
reaction (Rosini Comp. Org. Syn. 1991, 2, 3."21-340) with 1-nitroalkanes to afford
nitroalkenes (10, A = NR®), which can be reduced (i.e., catalytic hydrogenation or

10 lithium aluminum hydride) and then treated with HCl to yield tryptamine hydrochlorides
11. Likewise, other substituted heteroar-3-yl-2-ethylamines 11 (A = O or S) can be
synthesized from their corresponding heterocycle 8, i.e. benzofurans and
benzothiophenes. A variety of indoles also can be prepared_'via Fischer indole
synthesis (Smith & March, March’s Advanced Organic Chemist‘ry,'5“1 Ed., John Wiley

15 and Sons:NY, 2001, pp1453-24).

SCHEME 4
(, 9 4 R*
il : R NO
R8+\ l POCI, RB-—: X I ~ 2 R8+ ] X
Z NN DMF 7 A 2
8 9 10
1) Ho-Pd/C a
or LiAlH, 8 @j/\rR
-_——» R°qr
NH,. HCI
2)HCI Z ’
1

As depicted in Scheme 5, other substituted tryptamines (16) also can be
20 prepared. Protection of 3-indolylacetonitriles (14), for example, with Boc (fert-
butoxycarbonyl) followed by mono- or dialkylation, and then deprotection can yield
substituted 3-indolylacetonitriles (15). Reduction of 15, e.g. with lithium aluminum
hydride, followed by treatment with HCI affords tryptamine hydrochlorides 16. Thus,
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for example, monoalkyl species 15 (e.g. Ra= H, R®) can be prepared by addition of 1
equiv of alkyl halide. Gem-dialkyl species 15 (R = R® = R’) can be prepared from 2
equiv of alkyl halide and hetero-dialkyl species 15 (Rz = R%,R") can be prepared upon
sequential addition of 1 equiv each of two alkyi halides. Intermediates 14 can be
5 prepared readily from grémines (13), which are either commercially available or

synthesized from indoles (12) (Brown and Carrison, J. Chem. Chem. Soc. 1955, 77,
3839-3842). In general, gramines (13) can be treated with methyl jodide to form a
quaternary ammonium salt, which can be displaced with cyanide to give 3-
indolylacetonitriles 14. Benzofuran-3-yl and benzol[b]thiophene-3-yl ethylamines 7 (A =

10 O and S) can be prepared using similar methods, in which protection and deprotection

steps are not required.

SCHEME 5
: x CN
R T omo, NHMe, (:Ej/\ NMez il R W
A N — > Z N
AGOH 2) NaCN
12 | : 13 14
g N
1) (BOC)gO 1) LiAlH, { NHz.HC|
: — >
e 2) Base/RX (R=H,R®, R7) 2) HC
(g 3) TFA 15 16

15
Preparation of spirocyclic analogs (18) of tryptamine also can be
achieved as depicted in Scheme 6. For example, intermediate 14 can be protected
with benzyl bromide followed by alkylation with an alkyl dihalide, e.g. 1,4-
dibromobutane, to afford the corresponding intermediate (17, n = 2). Subsequently 17
20 can be reduced, deprotected (e.g. with sodium metal in liquid ammonia) and treated
with HCI to yield the spiro-substituted tryptamine hydrochioride 18.

AVENDED Spigey

[

47




10

15

20

IPEAUS
a4

e @BQOAALAOBREL . o, o I 0 TSR B
SCHEME 6
n
1) BnBr _ Rs_,\ | CN 1) LiAlH,
M ) BuCHIe NP 2) NalNH, ()
) 3) HCI
Bn
17 18

As depicted in Scheme 7, substituted tryptamines (21, A = NR®) can
also be prepared by Knoevenagel condensation of 3-indolylacetonitrile (19, A = NR®)
with an aldehyde to afford acrylonitriles (20, A = NR?). Subséquent {eduction, eg.
Raney nickel, and treatment with HCl can yield tryptamine hydrochlorides 21.
Analogous benzofuran-3-yl and benzolb]thiophene-3-yl ethylamines 21'(A =0 and S)
also can be prepared using similar methods.

SCHEME 7
. R®
CN | .
AN
N N g_It
RS r _REHO_ _Raney-Ni = R A' NH,.HCI
Z K ; 2) HCI .
19 20 ' 21

As depicted in Scheme 8, the azepine ring found in compounds of
formula | (e.g. 23) can be achieved by a Pictet-Spengler reaction and a subsequent
rearrangement. Thus, for example, tryptamines 1 (A= NRQ) can react with a ketone
such as 3-halopyruvates 6 to afford p-carboline intermediates (22), which are then
heated under basic conditions, i.e. with TEA or in pyridine, to give azepines (23) -
(Kuehne et al. (1985) J. Org. Chem. 50:919-924). Subsequent treatment of 23 with
electrophiles, i.e. acyl or sulfonyl chlorides, isocyanates and chloroformates, in the
presence of a base, e.g. TEA, affords final products 24. These intermediates 23 and
products 24 can be further derivatized to yield additional compounds of formula |, as
described in subsequent Schemes. In addition, azepino[4,5-blbenzofurans (24, A = O)
and azepino[4,5-b]beniothiophe'nes (24, A = S) can be prepared in a similar manner
from the respective heteroar-3-yl-2-ethylamines 1 (A =0 and S).
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SCHEME 8
RE R7 R8 RY 4
. r* o . . R 5
Rl T R® x — ~ Ry N
2 NHz  + COR™  Reflux CO,R™
. . . ’ X
1 6 X=Cl,Br 22
6 o7
R’ R'Rr?

CO,R™
23

Likewise other haloketones 25 (e.g. R' = alkyl or aryl) can undergo a
similar reaction sequence to afford the corresponding azepines (26), as depicted in

5 Scheme9.
SCHEME 9
RRR . ROR R
R O .
R8N \ | R® ; /U\/X
" NH, . R —_— .

Pl

) 1 25

As depicted in Scheme 10, hexahydroazepino compounds (27) can be
10 synthesized by reduction of azepines 23. For example, tetrahydroazepino[4,5-
blindoles 23 (A = NR®) can be reduced with NaBH;CN to give hexahydroazepinof4,5-
blindoles 27 (Kuehne et al. (1985) J. Org. Chem. 50:91 9-924), which can be treated

with an electrophile, e.g. acyl chloride, to afford the corresponding azepine product

(28).
15 ScHEME 10
g8 R gt RS R’ ge
S RS N RS
g fi NaBHacN gl R°CI
RMC | NH R | NH
AN A
CO,R™ CO,R™
23 27
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As depicted in Scheme 11, 5-esters 27 can be converted fo 5-amides
(30) via a multi-step reaction sequence. Azepine 27 can be treated with various
amines to give the corresponding amides (29), which can then be reacted with an
electrophile, e.g. an acyi chioride to afford the corresponding amide (29b). Oxidation
5 of 29b with tert-butyl hypochlorite (Kuehne et al. (1985) J. Org. Chem. 50:919-924)
then can yield the azepine product (30).

SCHEME 11
7
g R R*
R RS
RSNH, R NH R
——e R
R'*NH,.HCI .4  NEb
CONHR
29
6 R’ pt
R Rbs
t R ~ [ N-R®
- 'BuOCl =
- . AN
CONHR™"
29b 30 :

A more general approach for modification of the 5-ester group is
10 depicted in Scheme 12. Azepine 28 éan be saponified to give the respective acid (31).
A nucleophile RYH (i.e. alcohols, phenols, amines, thiols) can be coupled with 31, e.g.
using carbonyldiimidazole (CDV), followed by oxidation with fert-butyl hypochlorite to
yield azepine (33). '

SCHEME 12

CDI; RYH

16
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Heterocyclyl groups can be introduced at 5-position from acid 31. For
example, as depicted in Scheme 13, oxazolines are prepared by formation of amides
(34) from respective aminoalcohols and acid 31. The resulting amides 34 then can be
cyclized, e.g. via treatment with thionyl chloride followed by strong base, to afford the

5 corresponding heterocycle (36). Halogenation and subsequent dehydrohalogenation
of intermediate (35) (not isoiéted) can occur under the reaction conditions. Similar
reactions can be enVisaged for other heterocycles, i.e. imidazolines and thiazolines.
Also further oxidation would afford the corresponding hete;roaromatic product, e.g.

oxazole.

W;% 10 ‘ SCHEME 13

CDI/ DCM; SOCI, / DCM;
HO  NH, base
\_l_/
R

™
Ry

P
é 13

. The 5-ester group of 23 can be hydrolyzed to give 5-carboxylic acid

(38). However, direct hydrolysis affords 38 in low yield. Accordingly, as depicted in
15 Scheme 14, azepine 23 was transformed into the 3-Boc-protected compound (37),

which can be hydrolyzed under the standard basic conditions with Boc elimination to

afford acid 38.
SCHEME 14
R7 4 R7 4 R7 4
RG R 5 RrE. R 5 . RG R 5
R®  (Boc),0 R NaOH R
| NH ———— ] N—-Bog —™ | NH
KON NEts N MeOH-H,0 AN
CO,R™ Co,R"™ CO,H
23 37 38

20
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As depicted in Scheme 15, azepine 23 can be treated with Lawessdn's
reagent (Curphey, et al, J. Org. Chem. 2002, 67, 6461-6473) to afford O-alkyl thioester
(39), which can be, for example, acylated to yield the azepine product (40).

SCHEME 15

~ Scheme 16 depicts the incorporation of 3-alkyl/aryl groups. For
example, azepine 23 can be treated with a base, e.g. NaH, and then an aikyl halide .
(R3X) to yield a 3-alkyl azepine'(41). An aryi or heteroaryl group (E?)' can be
introduced via coupling of 27 with boronic acids (Lam, et al, Tetrahedron Lett. 2001,
42, 3415-3418), followed by oxidation of intermediate (42) to give the corresponding
azepine product (43). '

SCHEME 16
RAR'RE s R R
RB:: i N4 NaH  REE '
A . 14 Rsx
CO.R
23

CO,R"
42

Derivatization of 2—substituted'azep'ines (44) is depicted in Scheme 17.
Diester (44) can be partially hydrolyzed to give acid (45), which can be transformed
into amides (46), e.g. using CDI. Intermediates 46 can be further substituted upon
addition of an electrophile, e.g. acyl chloride, to give the corresponding diamides (47).

t
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. SCHEME 17
CO,R%? CO,H
' H

. | B NH NaOH . | _ N cot;

CO,RM MeOH-H,0 ' Cco,R™ RORZNH

44 45
| NH R'coci
A — —_————
CO,R"

46 47

As depicted in Scheme 18, alcohol (48) can be derivatized by addition '
of an electrophile (i.e. acyl chloride, chloroformate or isocyanate). For example, 48
5 can be esterified in the presence of base to yield diester (49), though a mixture
containing diester-amide (50) may resuit. '

SCHEME 18
o)
HO ) R/[(O
o l \H RCOCI - I .
"\,\f‘;wj A s A —
COR™ . CO,R™ CO,R™
48 49 : 50

As depicted in Scheme 19, 1-oxoazepines (52) can be employed as key
10 intermediates for introduction of other functional groups. For example, azepine (51)
can be oxidized, e.g. with DDQ, to yield1-oxoazepine 52, which can be reduced to give
the corresponding alcohol (53). Treatment of 53 with trifluoromethanesulfonic
anhydride followed by addition of nucleophiles RYH (alcohols, thiols, amines,
hydroxylamines and hydrazines) can yield the corresponding azepine products (54).

53
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SCHEME 19

As depicted in Scheme 20, 1-oxoazepine 52 can be converteded, e.g.
5 with dimethylphenylsilane in TFA, to the corresponding azepine (55).
B SCHEME 20 |
\ -
PhMe;,SiH R83- N-R®
52 2 = l a I —
TFA !
<% 55

Likewise, as depicted in Scheme 21, 1-oxoazepine 52 can be treated
10  with ethylene glycol under acid-catalysis to form cyclic acetal (56). Also 52 can be
treated with amines, hydroxylamines and hydrazines to give imines (57, YR= NR™),
oximes (57, YR = NOR™) and hydrazones (57, YR = NNR'R'®), respectively.
Furthermore 52 can undergo a Wittig or Horner-Wadsworth-Emmons reaction
(Maercker (1965) Org. React. 14:270-490; Wadsworth, Jr. (1977) Org. React. 25:73-
15 253) to yield exocyclic alkylidenés (57, e.g. YR=CRR).
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SCHEME 21
o
HO/\'/OH g (o)

52 » R | N-R®
H F —
L R’ CO,R™

56
RY
RYH g > =
H* rl\lg
R’ Cco,R"
57

As depicted in Scheme 22, substituents on the indole ring can be
5 introduced, i.e. via Suzuki cross-coupling and aryl amination reactions from the
corresponding ary! bromides (59). Bromo-substituted indoles 59 can be prepared via .
direct bromination of indoles (58) with NBS or from commerc_ially available tryptamine.
These intermediates 59 can be used in Suzuki cross-coupling reactions (Miyaura, et al,
Chem. Rev. 1995,956, 2457-2483) with boronic acids to afford, for example, aryl-
10 substituted products (60, R® = aryl) and in aryl amination reactions (Wolfe, et af, J. Org.
Chem. 2000, 65, 1144-1157) to afford amino—substituted products (60, R® = NR*®R?),

SCHEME 22
RER R4 RER'R4
R® R®
X
l NH NBS  Br | N-R;
NN g -
K Co,R™ (PhCO),0; R® Co,rR™
58 59
R6 é7R4
RS
C AN
Suzuki Coupling R8I I N-Rg
o Z N —
or Aryl Amination R 002R14
60
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As depicted in Scheme 23, other transformations of functional groups
can be achieved, for example, on the indole ring of azepine (61). Protective groups,
such as alkyl and aryl groups, on oxygen, sulfur or nifrogen containing substituents of
azepine 61 can be removed under suitable conditions to yield azepine (62). Treatment

5 of 62 with electrophiles, such as carbamoyl chlorides, can yield the corresponding, .
azepines (63), for which the substituent R® is C(O)NR*R™ in this representative -

example.
SCHEME 23
N R6 R7 R4 RG R7 R4
G R®  Deprotection R® Electrophile
o PgY-+ N-R; —— HY-- | —

R’ CORM™ R? CO,R™
61 Y=NR®or0O ' 62
Pg = Protecting group
R°R'R4
RS
8y N =
R°Y- I N-Rj
Z
N Y )
R® Co,R™
63
10 .
. As depicted in Scheme 24, substituents at 6N-position of azepine (64)
can be introduced, for example, via alkylation with a base and alkyl halide, to give the
corresponding azepine (65). '
SCHEME 24
6 R’
R R:Q 5
o .
R | N-Rj . ROX
NN N »
base
H o GoRr™
15 64

As depicted in Scheme 25, compounds of formula Il (e.g. 67) also can

be prepared from heteroar-3-yl-2-ethylamines 1. For example, tryptamines 1(A=NR°
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can undergo Pictet-Spengler cyclization (Cox and Cook, Chem. Rev. 1995, 95, 1797-
1842) with aldehydes (R? = H) or ketones to yield B-carbolines (66), which can be
treated with an electrophile, e.g. acyl chloride, to afford the final product (67).

SCHEME 25
RER Rt il R® R’ Ré RE R’ R?
5 5
RB_'_ l R R1 R2 RB ] = | Rs R3X R8 | = | R
L~ A NH, ———> Z A NH % N.ps
R1 R2 R1 R2
1 66 67
D. Formulation of pharmaceutical compositions

The pharmaceutical compositions provided herein contain
therapeutically effective amounts of one or.more of the nuclear receptor activity
modulators provided herein that are useful in the prevention, treatment, or amelioration
of one or more of the symptoms of diseases or disorders associated with nuclear .
receptor activity, including the farnesoid X receptor and/or orphan nuclear receptor
activity. Shch diseases or disorders include, but are not limited to,
hypercholesterolemia, hyperlipoproteinemia, hypertriglyceridemia, lipodystrophy,
hyperglycemia, diabetes mellitus, dyslipidemia, atherosclerotic disease events,
gallstone disease, acne vulgaris, acneiform skin conditions, type Il diabetes,
Parkinson's disease, cancer, Alzheimer's disease, inflammation, immunological
disorders, lipid disorders, obesity, conditions characterized by a perturbed epidermal
barrier function, hyperlipidemia, cholestasis, peripheral occlusive disease, ischemic
stroke, conditions of disturbed differentiation or excess proliferation of the epidermis or
mucous membrane, and cardiovascular disorders.

Further the pharmaceutical compositions provided herein contain
therapeutically effective amounts of one or more of the nuclear receptor activity
modulators provided herein that are useful in the prevention, treatment, or amelioration
of one or more of the symptoms of diseases or disorders that are not directly
associated with a nuclear receptor, but for which a complication of the disease or
disorder is ireatable with claimed compounds and compositions. By way of example,
without limitation, Cystic Fibrosis is not typically associated with a nuclear receptor
activity, but can result in cholestasis, which may be treated with the subject

compounds and compositions.
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The compositions contain one or more compounds provided herein.
The compounds are preferably formulated into suitable pharmaceutical preparations
such as solutions, suspensions, tablets, dispersible tablets, pills, 'capsules, powders,
sustained release formulations or elixirs, f’or oral administration or in sterile solutions or
suspensions for parenteral administration, as well as transdermal patch preparation
and dry powder inhalers. Typically the compounds described above are formulated
into pharmaceutical compositions usmg techmques and procedures well known in the
art (see, e.g., Ansel Introduction to Pharmaceutical Dosage Forms Fourth Edition
1985, 126).

In the compositions, effectlve concentratlons of one or more compounds
or pharmaceutlcally acceptable derivatives is (are) mlxed with a suitable
pharmaceutical carrier or vehicle. The compounds may be derivatized as the
correéponding salts, esters, enol ethers or esiers, acids, bases, solvates, hydrates or
prodrugs prior to formulation, as described above. The concentrations of the
compounds in the compositions are effective for delivery of an amount, upon
administration, that treats, prevents, or ameliorates one or more of the symptomé of
diseases or disorders associated with nuclear receptor activity or in which nuclear
receptor activity is implicated. Such diseases or disorders include, but are not limited
to, hypercholesterolemia, hyperlipoproteinemia, hypertriglyceridemia, lipodystrophy,
hyperglycemia, diabetes mellitus, dyslipidemia, atherosclerotic disease events,
gallstorie disease, acne vulgaris, acneiform skin conditions, type Il diabetes,
Parkinson's disease, cancer, Alzheimer's disease, inflammation, immunological
disorders, lipid disorders, obesity, conditions characterized by a perturbed epidermal,
barrier function, hyperlipidémia, cholestasis, peripheral occlusive disease, ischemic
stroke, conditions of disturbed differentiation or excess proliferation of the epidermis or
mucous membrane, and cardiovascular disorders.

Typically, the 'compoéitions are formulated for single dosage
administration. To formulate a composition, the weight fraction of compound is
dissolved, suspended, dispersed or otherwise mixed in a selected vehicle at an
effective concentration such that the treated condition is relieved or ameliorated.
Pharmaceutical carriers or vehicles suitable for administration of the compounds
provided herein include any such carriers known to those skilled in the art to be
suitable for the particular mode of administration.

In addition, the compounds may be formulated as the sole
pharmaceutically active ingredient in the composition or may be combined with other
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active ingredients. Liposomal suspensions, including tissue-targeted liposomes, such
as tumor—targeted liposomes, may also be suitable as pharmaceutically acceptable
carriers. These may be prepared according to methods known to those skilled in the
art. For example, liposome formulations may be prepared as described in U.S. Patent
No. 4,522,811. Briefly, Iipdsomes such as multilamellar vesicles (MLV's) may be
formed by drying down egg phosphatidyl choline and brain phosphatidyl serine (7:3
molar ratio) on the inside of a flask. A solution of a compéund provided herein in
phosphate buffered saline lacking divalent cations (PBS)is added and the flask shaken
until the Iibid film is dispersed. The resulting vesicles are washed to remove
unencapsulated compound, pelleted by centrlfugatlon and then resuspended in PBS.

The active compound is includéd in the phannaceutlcally acceptable -
carrier in an amount sufficient to exert a therapeutically useful effect in the absence of
undesirable side effects on the patient treated. The therapeutically effective
concentration may be determined empirically by te'sting the compounds in in vitro and
in vivo systems described herein and in International Patent Application Publication
Nos. 99/27365 and 00/25134 and then extrapolated therefrom for dosages for humans.

The concentration of active compound in the pharmaceutical
composition will depend on absorption, inactivation and excretion rates of the active
compound, the physicochemical characteristics of the compound, the dosage
schedule, and amount administered as well as other factors known to those of skill in
the art. For example, the amount that is delivered is sufficient to ameliorate one or
more of the symptoms of diseases or disorders associated with nuclear receptor
activity or in which nuclear receptor activity is implicated, as described herein.

Typically a therapeutically effective dosage should produce a serum
concentration of active ingredient of from about 0.1 ng/ml to about 50-100 pg/ml. The
pharmaceutical compositions typically should provide a dosage of from about 0.001 mg
to about 2000 mg of compound per kilogram of body weight per day. Pharmaceutical
dosage unit forms are prepared to provide from about 1 mg to about 1000 mg and
preferably from about 10 to about 500 mg of the essential active ingredient or a
combination of essential ingredients per dosage unit form.

The active ingredient may be administered at once, or may be divided
into a number of smaller doses to be administered at intervals of time. It is understood
that the precise dosage and duration of treatment is a function of the disease being
treated and may be determined empirically using known testing protocols or by
extrapolation from in vivo or in vitro test data. Itis to be noted that concentrations and
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dosage \}alues may also vary with the severity of the condition to be alleviated. Itis to
be further understood that for any particular subject, specific dosage regimens should

be adjusted over time according to the individual need and the professional judgment

of the person administering or supervising the administration of the compositions, and
that the concentration ranges set forth herein are exemplary only and are not intended
to limit the scope or practice of the claimed compositions.

Pharmaceutically acceptable derivatives include acids, bases, enol
ethers and esters, salts, esters, hydrates, solvates and prodrug forms. The derivative
is selected such that its pharmacokinetic propeﬁies are superior to the corresponding
neutral compound.

' Thus, effective concenirations or amounts of one or more of the
compounds described herein or pharmaceutically acceptable derivatives thereof are
mixed with a suitable pharmaceutical carrier or vehicle for systemic, topical or local
administration to form pharmaceutical compositions. Compounds are included in.an
amount effective fpr ameliorating one or more symptoms of, or for ireating or
preventing diseases or disorders aséociated with nuclear receptor activity or in which
nuclear receptor activity is implicated, as described herein. The concentration of active
compound in the composition will depend on absorption, inactivation, excretion rates of
the active compound, the dosage schedule, amount administered, particular |

, formulation as well as other factors known to those of skill in the art.The compositions
are intended to be administered by a suitable route, including orally, parenterally,
rectally; topically and locally. For oral administration, capsules and tablets are
presently preferred. The compositions are in liquid, semi-liquid or solid form and are
formulated in a manner suitable for each route of administration. Preferred modes of
administration include parenteral and oral modes of administration. Oral administration
is presently most preferred.

Solutions or suspensions used for parenteral, infradermal,
subcutaneous, or topical application can include any of the following components: a
sterile diluent, such as water for injection, saline solution, fixed oil, polyethylene glycol,
glycerine, propylene glycol or other synthetic solvent; antimicrobial agents, such as
benzyl alcoho! and methyi parabens; antioxidants, such as ascorbic acid and sodium
bisulfite; chelating agents, such as ethylenediaminetetraacetic acid (EDTA); buffers,
such as acetates, citrates and phosphates; and agents for the adjustment of tonicity
such as sodium chloride or dextrose. Parenteral preparations can be enclosed in
ampoules, disposable syringes or single or multiple dose vials made of glass, plastic or
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other suitable material.

_ In instances in which the compounds exhibit insufficient solubility,
methods for solubilizing compounds may be used. Such methods are known to those
of skill in this art, and include, but are not limited to, using co-solvents, such as - .
dimethylsulfoxide (DMSO), using surfactants, such as TWEEN®, or dissolution ‘in
aqueous sodium bicarbonate. Derivatives of the compounds, such as prodrugs of the
compounds may also be used in formulating effective pharmaceutical compositions.

Upon mixing or addition of the compound(s), the resulting mixture may
be a solution, suspension, emulsion or the like. The form of the resulting mixture
depends upon a number of factors, including the intended mode of administration and
the solubility of the compound in the selected carrier or vehicle. The effective
concentration is sufficient for ameliorating the symptoms of the disease, disorder or
condition treated and may be empirically determined.

The pharmaceutical compositions are provided for administration to

humans and animals in unit dosage forms, such as tablets, capsules, pills, powders,

granules, sterile parenteral solutions or suspensions, and oral solutions or
suspensions, and oil-water emulsions containing suitable quantities of the compounds
or pharmaceutically acceptable derivatives thereof. The pharmaceutically
therapeutically active compounds and derivatives thereof are typically formulated and
administered in unit-dosage forrﬁs or multiple-dosage forms. Unit-dose forms as used
herein refers to physically discrete units suitable for human and animal subjects and
packaged individually as is known in the art. Each unit-dose contains a predetermined
quantity of the therapeutically active compound sufficient to produce the desired
therapeutic effect, in association with the required pharmaceutical carrier, vehicle or
diluent. Examples of unit-dose forms include ampoules and syringes and individually
packaged tablets or capsules. Unit-dose forms may be administered in fractions or
multiples thereof. A multiple-dose form is a plurality of identical unit-dosage forms
packaged in a single container to be administered in segregated unit-dose form.
Examples of multiple-dose forms include vials, bottles of tablets or capsules or bottles
of pints or gallons. Hence, multiple dose form is a multiple of unit-doses which are not
segregated in packaging. N

The composition can contain along with the active ingredient: a diluent
such as lactose, sucrose, dicalcium phosphate, or carboxymethyicellulose; a lubricant,
such as magnesium stearate, calcium stearate and talc; and a binder such as starch,
natural gums, such as gum acacia gelatin, glucose, molasses, polyvinylpyrrolidone,
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celluloses and derivatives thereof, povidone, crospovidones and other such binders
known to those of skill in the-art. Liquid pharmaceutically administrable compositions
can, for example, be prepared by dissolving, dispersing, or otherwise mixing an active
corﬁpound as defined above and optional pharmaceutical adjuvants in a carrier, such
as, for example, water, saline, aqueous dextrose, glycerol, glycols, ethanol, and the
like, to thereby form a solution or suspension. If desired, the pharmaceutical
composition to be administered may also’ contain minor amounts of nontoxic auxmary
substances such as wetting agents, emulsifying agents, or solubilizing agents, pH
buffering agents and the like, for example, acetate, sodium citrate, cyclodexirin
derivatives, sorbitan monolaurate, triethanolamine sodium acetate, triethanolamine
oleate, and other such agents. Actual methods of preparing such dosage forms are
known, or will be apparent, to those skilled in this art; for example, see Remington’s
Pharmaceutical Sciences, Mack Publishing Company, Easton, Pa., 15th Edition, 1975.
The composition or formulation to be administered will, in any event, contain a quantity
of the active compound in an amount sufficient to alleviate the symptoms of the treated
subject. '

Dosage forms or compositions containing active ingredient in the range
of 0.005% to 100% with the balance made up from non-toxic carrier may be prepared.
For oral administration, a pharmaceutically acceptable non-toxic composition is formed
by the incorporation of any of the normally employed excipients, such as, for example
pharmaceutical grades of mannitol, lactose, starch, magnesium stearate talcum,
cellulose derivatives, sodium crosséarmellose, glucose, sucrose, magnesium
carbonate or sodium saccharin. Such compositions include solutions, suspensions,
tablets, capsules, powders and sustained release formulations, such as, but not limited
to, implants and microencapsulated delivery systems, and biodegradable,
biocompatible polymers, such as collagen, ethylene vinyl acetate, polyanhydrides,
polyglycolic acid, polyorthoesters, polylactic acid and others. Methods for preparation
of these compositions are known to those skilled in the art. The contemplated
compositions may contain 0.001%-1 00% active ingredient, preferably 0.1-85%,
typically 75-95%.

The active compounds or pharmaceutically acceptable derivatives may
be prepared with carriers that protect the compound against rapid elimination from the
body, such as time release formulations or coatings. The compositions may include
other active compounds to obtain desired combinations of properties. The compounds
provided herein, or pharmaceutically acceptable derivatives thereof as described
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herein, may also be advantageously administered for therapeutic or prophylactic
purposes together with another pharmacological agent known in the general art to be
of value in treating one or more of the diseases or medical conditions referred to
hereinabove, such as diseases or disorders associated with nuclear receptor activity or
in which nuclear receptor activity is implicated. Itis to be understood that such
combination therapy constitutes a further dspect of the compositions and methods of
treatment provided herein.

1. Compositions for oral administration
Oral pharmaceutical dosage forms are either solid, gel or liquid. The

solid dosage forms are tablets, capsules, granules, and bulk powders. Types of oral
tablets include compressed, chewable lozenges and tablets which may be
enteric-coated, sugar-coated or film-coated. Capsules may be hard or soft gelatin
capsules while granules and powders may be provided in non-effervescent or
effervescent form with the combination of other ingredients known fo those skilled in
the art. _

In certain embodiments, the formulations are solid dosage forms,
preferably capsules or tablets. The tablets, pills, capsules, troches and the like can
contain any of the following ingredients, or compounds of a similar nature: a binder; a
diluent; a disintegrating agent; a lubricant; a glidant; a sweetening agent; and a
flavoring agent. |

Examples of bmders include microcrystalline cellulose, gum tragacanth,
glucose solution, acacia mucilage, gelatin solution, sucrose and starch paste.
Lubricants include talc, starch, magnesium or calcium stearate, lycopodium and stearic
acid. Diluents include, for example, lactose, sucrose, starch, kaolin, salt, mannitol and
dicalcium phosphate. Glidants include, but are not limited to, colloidal silicon dioxide.
Disintegrating agents include crosscarmeliose sodium, sodium starch glycolate, alginic
acid, corn starch, potato starch, bentonite, methylcellulose, agar and
carboxymethyicellulose. Coloring agents include, for example, any of the approved
certified water soluble FD and C dyes, mixtures thereof; and water insoluble FD and C
dyes suspended on alumina hydrate. Sweetening agents include sucrose, lactose,
mannitol and artificial sweetening agents such as saccharin, and any number of spray
dried flavors. Flavoring agents include natural flavors extracted from plants such as
fruits and synthetic blends of compounds which produce a pleasant sensation, such
as, but not limited to peppermint and methyl salicylate. Wetting agents include
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propylene glycol monostearate, sorbitan monooleate, diethylene glycol monolaurate
and polyoxyethylene laural ether. Emetic-coatings include fatty acids, fats, waxes,

shellac, ammoniated shellac and cellulose acetate phthalates. Film coatings include

hydroxyethylceliulose, sodium carboxymethylcellulose, polyethylene glycol 4000 and

5 cellulose acetate phthalate. ,
If oral administration is desired, the compound could be provided in a

composition that protects it from the acidic environment of the stomach. For example,
the composition can be formulated in an enteric coating that maintains its integrity in

the stomach and releases the active compound in the intestine. The composition may

10 also be formulated in combination with an antacid or other such ingredient.

When the dosage unit form is a_capsule, it can contain, in ad_diiion to
material of the above type, a liquid carrier such as a fatty oil. In addition, dosage unit
forms can contain various other materials which modify the physical fo}m of the dosage
unit, for example, coatings of sugar and other enteric agents. The compounds can

15 also be administered as a corﬁponent of an elixir, suspension, syrup, wafer, sprinkle,
chewing gum or the like. A syrup may contain, in addition to the active compounds,
sucrose as a'sweetening agent and cérfain preservatives, dyes and col‘orings and
flavors.

The active materials can also be mixed with other active materials which

20 do not impair the desired action, or with materials that supplement the desired action,

" such as antacids, H2 blockers, and diuretics. The active ingredient is a compound or

pharmaceutically acceptable derivative thereof as described herein. Higher
concentrations, up to about 98% by weight of the active ingredient may be included.
Pharmaceutically acceptable carriers included in tablets are binders,

25  lubricants, diluents, disintegrating agents, coloring agents, flavoring agents, and
wetting agents. Enteric-coated tablets, because of the enteric-coating, resist the action
of stomach acid and dissolve or disintegrate in the neutral or alkaline intestines.
Sugér—coated tablets are compressed tablets to which different layers of
pharmaceutically acceptable substances are applied. Film-coated tablets are

30 compressed tablets which have been coated with a polymer or other suitable coating.
Multiple compressed tablets are compressed tablets made by more than one
compression cycle utilizing the pharmaceutically acceptable substances previously
mentioned. Coloring agents may also be used in the above dosage forms. Flavoring
and sweetening agents are used in compressed tablets, sugar-coated, multiple

35 compressed and chewable tablets. Flavoring and sweetening agents are especially
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useful in the formation of chewable tablets and lozenges.

Liquid oral dosage forms include aqueous solutions, emulsions,
suspensions, solutions and/or suspensions reconstituted from non-effervescent
granules and effervescent preparations reconstituted from effervescent granules.
Aqueous solutions include, for example, elixirs and syrups. Emulsions are either oil-in-
water or water-in-oil.

Elixirs are clear, sweetened, Hydroalcoholic preparations.
Pharmaceutically acceptable carriers used in elixirs include solvents. Syrups are
concentrated aqueous solutions of a sugar, for example, sucrose, and may contain a
preservative. An emulsion is a twb—phase system in which one liquid is dispersed in the
form of small globules throughout another liquid. Pharmaceutically acceptable carriers

used in emulsions are non-aqueous liquids, emulsifying agents and preservatives.

Suspensions use pharmaceutically acceptable suspending agents and preservatives.
Pharmaceutically acceptable substances used in non-effervescent granules, to be
reconstituted into a liquid oral dosage form, include diluents, sweeteners and wetting
agents. Pharmaceutically acceptable substances used in effervescent granules, to be
reconstituted into a liquid oral dosage form, include organic acids and a source of
carbon dioxide. Coloring and flavoring aéents are used in all of the above dosage
forms. . _

" Solvents inciude glycerin, sorbitol, ethyl alcohol and syrup. Examples of
preservatives include glycerin, methyl and propylparaben, benzoic add, sodium
benzoate and alcohol. Examples of non-aqueous liquids utilized in emulsions include
mineral oil and cottonseed oil. Examples of emulsifying agents include gelatin, acacia,
tragacanth, bentonite, and surfactants such as polyoxyethylene sorbitan monooleate.
Suspending agents include sodium carboxymethylcellulose, pectin, tragacanth,
Veegum and acacia. Diluents include lactose and sucrose. Sweetening agents include
sucrose, syrups, glycerin and artificial sweetening agents such as saccharin. Wetting
agents include propylene glycol monostearate, sorbitan monooleate, diethylene glycol
monolaurate and polyoxyethylene lauryl ether. Organié acids include citric and tartaric
acid. Sources of carbon dioxide include sodium bicarbonate and sodium carbonate.
Coloring agents include any of the approved certified water soluble FD and C dyes,
and mixtures thereof. Flavoring agents include natural flavors extracted from plants
such fruits, and synthetic blends of compounds which produce a pleasant taste
sensation.

For a solid dosage form, the solution or suspension, in for example
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propylene carbonate, vegetable oils or triglycerides, is preferably encapsulated in a
gelatin capsule. Such solutions, and the preparation and encapsulation thereof, are
disclosed in U.S. Patent Nos. 4,328,245; 4,409,239; and 4,410,545. For a liquid
dosage form, the solution, e.g., for example, in a polyethylene glycol, may be diluted

5 with a sufficient quantity‘of a pharmaéeutically acceptable liquid carrier, e.g., water, to
be easily measured for administration. - -

Alternatively, liquid or semi-solid oral formulations méy be prepared by
dissolving or dispersing the active compound or salt in vegetable oils, glycols,
triglycerides, propylene glycol esters (e.g., propylene carbonate) and other such

10 carriers, and encapsulating these solutions or suspensions in hard or soft gelatin

w capsule shells. Other useful formulations inclbde thgse set forth in U.S. Patent Nos.
Re 28,819 and 4,358,603. Brieﬂy, such formulations include, but are not limited to,
those containing a compound provided herein, a dialkylated mono- or poly-alkylene
glycol, including, but not limited to, 1,2-dimethoxymethane, diglyme, triglyme,

15 tetraglyme, polyethylene glycol-350-dimethyl ether, polyethylene .glyéol-550-dimethyl' _
ether, polyethylene glycol-750-dimethyl ether wherein 350, 550 and 750 refer to the
approximate average molecular weight of the polyethylene glycol, and one or more
antioxidants, such as butylated hydroxytoluene (BHT), butylated hydroxyanisole (BHA),
propyl gallate, vitamin E, hydroquinone, hydroxycoumarins, ethanolamine, lecithin,

" 20 cephalin, ascorbic acid, malic acid, sorbitol, phosphoric acid, thiodipropionic acid and

( 3 its esters, and dithiocarbamates.

Other formulations include, but are not limited to, aqueous alcoholic
solutions including a pharmaceutically acceptable acetal. Alcohols used in these
formulations are-any pharmaceutically acceptable water-miscible solvents having one

25  or more hydroxyl groups, including, but not limited to, propylene glycol and ethanol.

Acetals inciude, but are not limited to, di(lower alkyl) acetals of lower alkyl aldehydes
such as acetaldehyde diethyl acetal. ‘

In all embodiments, tablets and capsules formdlations may be coated as
known by those of skill in the art in order to modify or sustain dissolution of the active

30 ingredient. Thus, for example, they may be coated with a conventional enterically

digestible coating, such as phenylsalicylate, waxes and cellulose acetate phthalate.

~

2. Injectables, solutions and emulsions
Parenteral administration, generally characterized by injection, either

subcutaneously, intramuscularly or intravenously is also contemplated herein.
' LTINS LT
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Injectables can be prepared in conventional forms, either as liquid solutions or
suspensions, solid forms suitable for solution or suspension in liquid prior to injection,
or as emulsions. Suitable excipients are, for example, water, saline, dextrose, glycerol
or ethanol. In addition, if desired, the pharmaceutical compositions to be administered
may also contain minor amounts of non-toxic auxiliary substances such as wetting or
emulsifying agents, pH buffering agents, stabilizers, solubility enhancers, and other
such agents, such as for example, sodium acetate, sorbitan monolaurate,
triethanolamine oleate and cyclodextrins.

- Implantation of a slow-release or sustained-release system, such that a
constant level of dosage is maintained (see, e.g., U.S. Patent No. 3,710,795) is also
contemplated herein. Briefly, a compound provided herein is dispersed in a solid inner
matrix, e.g., polymethylmethacrylate, polybutylmethacrylate, plasticized or ,
unplasticized polyvinylchloride, plasticized nylon, plasticized polyethyleneterephthalate,
natural rubber, polyisoprene, polyisobutylene, polybutadiene, polyethylene, ethylene-
vinylacetate copolymers, silicone rubbers, polydimethylsiloxanes, silicone carbonate
copolymers, hydrophilic polymers such as hydrogels of esters of acrylic and
methacrylic acid, collagen, cross-linked polyvinylalcohol and cross-linked partiélly
hydrolyzed polyvinyl acetate, that is surrounded by an outer polymeric membrane, e.g.,
polyethylene, polypropylene, ethylene/propylene copolymers, ethylene/ethyl acrylate
copolymers, ethylene/vinyiacetate copolymers, silicone rubbers, polydimethyl
siloxanes, neoprene rubber, chlorinated polyethylene, polyvinylchloride, vinylchloride
copolymers with vinyl acetate, vinylidene chloride, ethylene and propylene, ionomer
polyethylene terephthalate, butyl rubbér epichlorohydrin rubbers, ethylene/vinyt alcohol
copolymer, ethylene/vinyl acetate/viny! alcohol terpolymer, and
ethylene/vinyloxyethanol copolymer, that is insoluble in body fluids. The compound
diffuses through the outer polymeric membrane in a release rate controlling step. The
percentage of active compound contained in such parenteral compositions is highly
dependent on the specific nature tﬁereof, as well as the activity of the compound and
the needs of the subject.

Parenteral administration of the compositions includes intravenous,
subcutaneous and intramuscular administrations. Preparations for parenteral
administration include sterile solutions ready for injection, sterile dry soluble products,
such as lyophilized powders, ready to be combined with a solvent just prior to use,
including hypodermic tablets, sterile suspensions ready for injection, sterile dry
insoluble products ready to be combined with a vehicle just prior to use and sterile
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emulsions. The solutions may be either aqueous or nonaqueous.

if administered intravenously, suitable carriers include phys}ological
saline or phosphate buffered saline (PBS), and solutions containing thickening and
solubilizinQ agents, such as glucose, polyethylene glycol, and polypropylene glyéol and

5 miXtureé thereof. , '

Pharmaceutically acceptable carriers used in parenteral preparations
include aqueous vehicles, nonaqueous vehicles, antimicrobial agents, isotonic agents,
buffers, antioxidants, local anesthetics, suspending and dispersing agents, emulsifying
agents, sequestering or chelating agents and other pharmaceutically acceptable

10 substances. ' ' '

Examples of aqueous vehicles include Sodium Chioride Injection,
Ringers Injection, Isotonic Dextrose Injection, Sterile Water Injection, Dextrose and
Lactated Ringers Injection. Nonaqueous parenteral vehicles include fixed oils of
vegetable origin, cottonseed oil, corn oil, sesame oil and peanut oil. Antimicrobial

15 agents in bacteriostatic or fungistatic concentrations must be added to parenteral
preparations packaged in multiple-dose containers which include phenols or cresols,
mercurials, benzyl alcohol, chlorobutanol, methyl and propyl p-hydroxybenzoic acid
esters, thimerosal, benzalkonium chloride and benzethonium chioride. Isotonic agents
include sodium chloride and dextrose. Buffers include phosphate and citrate.

20 Antioxidants include sodium bisulfate. Local anesthetics include procaine

f”; hydrochloride. Suspending and dispersing agents include sodium

carboxymethylcelluose, hydroxypropyl methylcellulose and polyvinyipyrrolidone.
Emulsifying agents include Polysorbate 80 (TWEEN® 80). A sequestering or chelating
agent of metal ions include EDTA. Pharmaceutical carriers also include ethyl alcohol,

25 polyethylene glycol and propylene glycol for water miscible vehicles and sodium
hydroxide, hydrochloric acid, citric acid or lactic acid for pH adjustment.

The concentration of the pharmaceutically active compound is adjusted
so that an injection provides an effective amount to produce the desired
pharmacological effect. The exact dose depends on the age, weight and condition of

30 the patient or animal as is known in the art.

The unit-dose parenteral preparations are packaged in an ampoule, a
vial or a syringe with a needle. All preparations for parenteral administration must be
sterile, as is known and practiced in the art.

lllustratively, intravenous or intraarterial infusion of a sterile aqueous

35 solution containing an active compound is an effective mode of administration. Another
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embodiment is a sterile aqueous or oily solution or suspension containing an active
material injected as necessary to produce the desired pharmacological effect.

Injectables are designed for local and systemic administration. Typically
a therapeutically effective dosage is formulated to contain a concentration of at least
about 0.1% w/w up to about 90% w/w or more, preferably more than 1% wiw of the
active compound to the treated tissue(s). The active ingredient may be administered
at once, or may be divided into a number of smaller doses to be administered at
intervals of time. It is understood that the precise dosage and duration of treatment is
a function of the tissuie being treated and may be determined empirically using known
testing protocols or by extrapolation from in vivo or in vitro test data. Itis to be noted
that concentrations and dosage values may also vary with the age of the individual
treated. It is to be further understood that for any particular subject, specific dosage '
regimens should be adjusted over time according to the individual need and fhe
professional judgment of the person administering or supervising the administration of
the formulations, and that the concentration ranges set forth herein are exemplary only °
and are not intended to limit the scope or practice of the claimed formulations.

The compound may be suspended in micronized or other suitable form
or may be derivatized to produce a more soluble active product or to produce a
prodrug. The form of the resuiting mixture depends upon a number of factors, including
the intended mode of administration and the solubility of the compound in the se|ected
carrier or vehicle. The effective concentratlon is sufficient for ameliorating the
symptoms of the condition and may be empmcally determined.

3. Lyophilized powders
Of interest herein are also Iyophlhzed powders, which can be

reconstituted for administration as solutions, emulsions and other mixtures. They may
also be reconstituted and formulated as solids or gels.

The sterile, lyophilized powder is prepared by dissolving a compound
provided herein, or a pharmaceutically acceptable derivative thereof, in a suitable
solvent. The solvent may contain an excipient which improves the stability or other
pharmacological component of the powder or reconstituted solution, prepared from the
powder. Excipients that may be used include, but are not limited to, dextrose, sorbital,
fructose, corn syrup, xylitol, glycerin, glucose, sucrose or other suitable agent. The
solvent may also contain a buffer, such as citrate, sodium or potassium phosphate or
other such buffer known to those of skill in the art at, typlca{}y, about nelﬁgﬁ
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Subsequent sterile filtration of the solution followed by lyophilization under standard
cond’itions known tfo those of skill in the art provides the desired formulation.
Generally, the resuiting soldtion will be apportioned into vials for lyophilization. Each
vial will contain a single dosage (10-1000 mg, preferably 100-500 mg) or multiple
5 dosages of the compound. The lyophilized powder can be stored uhder appropriate’
conditions, such as at about 4 °C to room temperature. '
Reconstitution of this lyophilized powder with water for injection

provides a formulation for use in parenteral administration. For reconstitution, about 1-
50 mg, preferably 5-35 mg, more preferably about 9-30 mg of lyophilized powder, is .

10 added per mL of sterile water or other suitable carrier. The precise amount depends

upon the selected compound. Such amount can be empirically determined.

4, Topical administration
Topical mixtures are prepared as described for the local and systemlc

administration. The resulting mixture may be a solution, suspension, emulsions or the
15 like and are formulated as creams, gels, ointments, emulsions, solutions, elixirs,
lotions, suspehsions, tinctures, pastes, foams, aerosols, irrigations, sprays,
suppositories, bandages, dermal patches or any other formulations suitable for topical
administration. ‘
The compounds or pharmaceutically acceptable derivatives thereof may

AT

£ 20 be formulated as aerosols for topical application, such as by inhalation (see, e.g., U.S.
Patent Nos. 4,044,126, 4,414,209, and 4,364,923, which describe aerosols for delivery
of a steroid useful for treatment of inflammatory diseases, particularly asthma). These

formulations for administration to the respiratory tract can be in the form of an aerosol
or solution for a nebulizer, or as a microfine powder for insufflation, alone or in

25 combination with an inert carrier such as lactose. In such a case, the particles of the
formulation will typically have diameters of less than 50 microns, preferably less than
10 microns. ' g

The compounds may be formulated for local or topical applicétion, such
as for topical application to the skin and mucous membranes, such as in the eye, in the

30 form of gels, creams, and lotions and for application to the eye or for intracistermal or
intraspinal application. Topical administration is contemplated for transdermal delivery
and also for administration to the eyes or mucosa, or for inhalation therapies. Nasal
solutions of the active compound alone or in combination with other pharmaceutically
acceptable excipients can also be administered.
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These solutions, particularly those intended for ophthalmic use, may be
formulated as 0.01% - 10% isotonic solutions, pH about 5-7, with appropriate salts.

5. Compositions for other routes of administration
Other routes of administration, such as topical application, transdermal

patches, and rectal administration are also contemplated herein.

. Transdermal patches, including iotophor-etic and electrophoretic
devices, are well known to those of skill'in the art. For example, such patches are
disclosed in U.S. Patent Nos. 6,267,983, 6,261,595, 6,256,533, 6,167,301, 6,024,975,
6,010715, 5,985,317, 5,983,134, 5,948,433, and 5,860,957.

Pharmaceutical dosage forms for rectal administration are rectal
suppositories, capsules and tablets for systemic effect. Rectal suppositories are used
herein mean solid bodies for insertion into the rectum which melt or soften at body
temperature releasing one or more pharmacologically or therapeutically active
ingredients. Pharmaceutically acceptable substances utilized in rectal suppositories
are bases or vehicles and agents to raise the melting point. Examples of bases
include cocoa butter (theobroma oil), glycerin-gelatin, carbowax (polyoxyethylene
glycol) and appropriate mixtures of mono-, di- and triglycerides of f:.atty acids.
Combinations of the various bases may be used. Agents to raise the melting point of
suppositories include spermaceti and wax. Rectal suppositories may be prepared
either by the compressed method or by molding. The typical weight of a rectal
suppository is about 2 to 3 gm.

Tablets and capsules for rectal administration are manufactured using
the same pharmaceutically acceptable substance and by the same methods as for
formulations for oral administration.

6. Targeted Formulations
The compounds provided herein, or pharmaceutically acceptable

derivatives thereof, may also be formulated to be targeted to a particular tissue,
receptor, or other area of the body of the subject to be treated. Many such targeting
methods are well known to those of skill in the art. All such targeting methods are
contemplated herein for use in the instant compositions. For non-limiting examples of
targeting methods, see, e.g., U.S. Patent Nos. 6,316,652, 6,274,552, 6,271,359,
6,253,872, 6,139,865, 6,131,570, 6,120,751, 6,071,495, 6,060,082, 6,048,736,

el ’f: D) ‘T‘ ﬁ
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6,039,975, 6,004,534, 5,985,307, 5,972,366, 5,900,252, 5,840,674, 5,759,542 and
5,709,874.

) In one embodiment, liposomal suspensions, including tissue-targeted
liposomes, such as tumor-targeted liposomes, may also be suitable as
phai'maceutically acceptable carriers. These may be prepared according to methods
known to those skilled in the art. For example, liposome formulations may be prepared
as described in U.S. Patent No. 4,522,811. Briefly, liposomes such as multilameliar
vesicles (MLV's) may be formed by drying down egg phosphatidyl choline and brain
phosphatidyl serine (7:3 molar ratio) on the inside of a flask. A solution of a compound
provided herein in phosphate buffered saline lacking divalent cations (PBS).is added
and the flask shaken until the lipid film is dispersed. The resulting vesicles are washed
to remove unencapsulated compound, pelleted by centrifugation, and then -
resuspended in PBS. ' '

7. Articles of manufacture
The compounds or pharmaceutically acceptable derivatives may be

packaged as articles of manufacture containing packaging material, a compound or
pharmaceutically acceptable derivative thereof provided herein, which is effective for
modulating the activity of nuclear receptors, including the farnesoid X receptor and/or
orphan nuclear receptors, or for treatment, prevention or amelioration of one or more
symptoms of nuclear receptor, including the farnesoid X receptor and/or orphan
nuclear receptor, mediated diseases or disorders, or diseases or disorders in which
nuclear receptor activity, including the farnesoid X receptor and/or orphan nuclear
receptor activity, is implicated, within the packaging material, and a label that indicates
that the compound or composition, or pharmaceutically acceptable derivative thereof,
is used for modulating the activity of nuclear receptors, including the farnesoid X
receptor and/or arphan nuclear receptors, or for treatment, prevention or amelioration
of one or more symptoms of nuclear receptor, including the famesoid X receptor
and/or orphan nuclear receptor, mediated diseases or disorders, or diseases or
disorders in which nuclear receptor activity, including the farnesoid X receptor and/or
orphan nuclear receptor activity, is implicated.

The articles of manufacture provided herein contain packaging
materials. Packaging materials for use in packaging pharmaceutical products are well
known to those of skill in the art. See, e.g., U.S. Patent Nos. 5,323,907, 5,052,558 and
5,033,252. Examples of pharmaceutical packaging materials include, but are not
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limited to, blister packs, bottles, tubes, inhalers, pumps, bags; vials, containers,
syringes, bottles, and any'packaging material suitable for a selected formulation and
intended mode of administration and treatment. A wide array of formulations of the
compounds and compositions provided herein are contemplated as are a variety of
treatments for any disease or disorder in which nuclear receptor activity, including the
famesoid X receptor and/or orphan nuclear receptor activity, is implicated as a
mediator or contributor to the symptoms 0(.6ause.

E._ Evaluation of the activity of the compounds

Standard physiological, pharmacological and biochemical procedures
are available for testing the'compounds to identify those that possess biological
activities that modulate the activity or nuclear receptors, including the farnesoid X
receptor and/or orphan nuclear receptors. Such assays include, for example,
biochemicallassays such as binding assays, fluorescence polarization assays, FRET
based coactivator recruitment assays (see generally Glickman et al., J. Biomolecular
Screening, 7 No. 1 3-10 (2002)), as well Ias cell based assays including the co-
transfection assay, the use of LBD-Gal 4 chimeras and protein-protein interaction
assays (see, Lehmann. et al., J. Biol Chem., 272(6) 31 37-3140 (1997).

High throughput screening systems are commercially available (see,
e.g., Zymark Corp., Hopkinton, MA; Air Technical Industries, Mentor, OH; Beckman
Instruments Inc., Fullerton, CA; Precision Systems, Inc., Natick, MA) that enable these
assays to be run in a high throughput mode. These systems typically automate entire
procedures, including all sample and reagent pipetting, liquid dispensing timed
incubations, and final readings of the microplate in detector(s) appropriate for the
assay. These configurable systems provide high throughput and rapid start up as well
as a high degree of flexibility and customization. The manufacturers of such systems
provide detailed protocols for various high throughbut systems. Thus, for example,
Zymark Corp. provides technical bulletins describing screening systems for detecting
the modulation of gene transcription, ligand binding, and the like.

Assays that do not require washing or liquid separation steps are
preferred for such high throuéhput screening systems and include biochemical assays
such as fluorescence polarization assays (see for example, Owicki, J., Biomol Screen
2000 Oct;5(5):297) scintillation proximity assays (SPA) (see for example, Carpenter et
al., Methods Mol Biol 2002;190:31-49) and fluorescence resonance energy transfer
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energy transfer (FRET) or time resolved FRET based coactivator recruitment assays
(Mukherjee et al., J Steroid Biochem Mol Biol 2002 Jul;81(3):217-25; (Zhou et al., Mol
Endocrinol. 1998 Oct;12(10):1594-604). Generally such assays can be preformed
using either the full length receptor, or isolated ligand-binding domain (LBD). In the
case of the farnesoid X receptor, the LBD comprises amino acids 244 to 472 of the
full length sequence.

If a fluorescently labeled ligand is available, fluorescence polarization
assays provide a way of detecting binding of compounds to the nuclear receptor of
interest by measuring changes in fluorescence polarization that occur as a result of the
displacement of a trace amount of the label ligand by the compound. Additionally this
approach can also be used to monitor the Iigang dependent association of a

. fluorescently labeled coactivator peptide to the nuclear receptor of interest to detect

ligand binding to the nuclear receptor of interest.

The ability of a compound to bind to a receptor, or heterodimer complex
with RXR, can also be measured in a homogeneous aésay format by assessing the
degree to which the compound can compete off a radiolabelled ligand with known
affinity for the receptor using a scintillation proximity assay (SPA). In this approach,
the radioactivity emitted by a radiolabelled compouﬁd gener-ates an optical signal when
it is brought into close proximity to, a scintillant such &s a Ysi-copper containing bead,
to which the nuclear receptor is bound. If the radiolabelled compound is displaced
from the nuclear receptor the amount of light emitted from the nuciear receptor bound -
scintillant decreases, and this can be readily detected using standard microplate liquid
scintillation plate readers such as, for example, a Wallac MicroBeta reader.

The heterodimerization of the farnesoid X receptor with RXRa can also
be measured by fluorescence resonance energy transfer (FRET), or time resolved
FRET, to monitor the ability of the compounds provided herein to bind to the farnesoid
X receptor or other nuclear receptors. Both approaches rely upon the fact that energy
transfer from a donor molecule to an acceptor molecule only occurs when donor and
acceptor are in close proximity. Typically the purified LBD of the nuclear receptor of
interest is labeled with biotin then mixed with stoichiometric amounts of europium
labeled streptavidin (Wallac Inc.), and the purified LBD of RXRa is labeled with a
suitable fluorophore such as CY5™, Equimolar amounts of each modified LBD are
mixed together and allowed to equilibrate for at least 1 hour prior to addition to either
variable or constant concentrations of the sample for which the affinity is to be
determined. After equilibration, the time-resolved fluorescent signal is quantitated
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using a fluorescent plate reader. The affinity of the compound can then be estimated
from a plot of fluorescence versus concentration of compound added.

' This approach can also be exploited to measure the ligand dependent
interaction of a co-activator peptide with a nuclear receptor in order to characterize the
agonist or antagonist activity of the compounds disclosed herein. Typically the assay
in this case involves the use a recombinant Glutathione-S-transferase (GST)-nuclear
receptor figand binding domain (LBD) fusion protein and a synthetic biotinylated
peptide sequenced derived from the receptor interacting domain of a co-activator
peptide such as the steroid receptor coactivator 1 (SRC-1). Typically GST-LBD is
labeled with a europium chelate (donor) via a europium-tagged anti-GST antibody, and
the coactivator peptide is labeled with allophycocyanin via a streptavidin-biotin linkage.

l In the presence of an agonist for the nuclear receptor, the peptide is
recruited to the GST-LBD bringing europium anq allophycocyanin‘into close proximity
to enable energy transfer from the europium chelate to the allophycocyanin. Upon
excitation of the complex with light at 340 nm excitation energy absorbed by the
europium chelate is transmitted to the aIIophycocyanin moiety resulting' in emission at
665 nm. If the europium chelate is not brought in to close proximity to the
allophycocyanin moiety there is little or no energy transfer and excitation of the
europium chelate results in emission at 615 nm. Thus the intensity of light emitted at
665 nm gives an indication of the strength of the protein-protein interaction. The activity
of a nuclear receptor antagonist can be measured by determining the ability of a
compound to competitively inhibit (i.e., ICso) the activity of an agonist for the nuclear
receptor.

In addition a variety of cell based assay methodologies may be
successfully used in screening assays to identify and profile the specificity of
compounds of the present invention. These approaches include the co-transfection
assay, translocation assays, complementation assays and the use of gene activation
technologies to over express endogenous nuclear receptors.

Three basic variants of the co-transfection assay strategy exist, co-
transfection assays using full-length nuclear receptor, co transfection assays using
chimeric nuclear receptors comprising the ligand binding domain of the nuclear
receptor of interest fused to a heterologous DNA binding domain, and assays based
around the use of the mammalian two hybrid assay system.

The basic co-transfection assay is based on the co-transfection into the
cell of an expression plasmid to express the nuclear receptor of interest in the cell with
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a reporter plasmid comprising a reporter gene whose expression is under the control of
DNA sequence that is capable of interacting with that nuclear réceptor. (See for
example US Patents Nos. 5,071,773; 5,298,429, 6,41 6,957, WO 00/76523). Treatment
of the transfected cells with an agonist for the nuclear receptor increases the
transcriptional activity of that receptor which is reflected by an increase in expression
of the reporter gene, which may be measured by a variety of standard procedures.

For those receptors that function as heterodimers with RXR, such as the
farnesoid X receptor, the co-transfectioﬁ assay typically includes the use of
expression piasmids for both the nuclear receptor of interest and RXR. Typical co-
transfection assays require access to the full-length nuclear receptor and suitable
response elements that provide sufficient screening sensitivity and specificity to the
nuclear receptor of interest. '

Genes encoding the following full-length previously described proteins,
which are suitable for use in the co-transfection studies and profiling the compounds
described herein, include rat farnesoid X receptor (GenBank Accession No.
NM_021745), human famesoid X receptor (GenBank Accession No. NM_005123),
human RXR a (GenBank Accession No. NM_002§57), human RXR B (GenBank
Accession No. XM_042579), human RXR.y (GenBank Accession No. XM_053680),
human LXR o (GenBank Accession No. NM_005693), human LXR B (GenBank .
Accession No. NM_007121), human PPARa (GenBank Accession No. NM_005036)
and human PPAR & (GenBank Accession No. NM_006238). '

Reporter plasmids may be constructed using standard molecular
biological technigues by placing cDNA encoding for the reporter gene downstream
from a suitable minimal promoter. For examplé luciferase reporter plasmids may be
constructed by placing cDNA encdding firefly luciferase immediately down stream from
the herpes virus thymidine kinase promoter (located at nucleotides residues-1 05 to +51
of the thymidine kinase nucleotide sequence) which is linked in turn to the various
response elements.

Numerous methads of co-transfecting the expression and reporter
plasmids are known to those of skill in the art and may be used for the co-transfection
assay to introduce the plasmids into a suitable cell type. Typically such a cell will not
endogenously express nuclear receptors that interact with the response elements used
in the reporter plasmid.
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Numerous reporter gene systems are known in the art and include, for

. example, alkaline phosphatase Berger, J., et al. (1988) Gene 66 1-10; Kain, S.R.

(1997) Methods. Mol. Biol. 63 49-60), B-galactosidase (See, U.S. Patent No.
5,070,012, issued Dec, 3, 1991 to Nolan et al., and Bronstein, |., ef al., (1989) J.
Chemilum. Biolum. 4 99-111), chloramphenicol acetyltransferase (See Gorman et al.,
Mol Cell Biol. (1982) 2 1044-51), B-glucuronidase, peroxidase, B-lactamase (U.S.
Patent Nos. 5,741,657 and 5,955,604), catalytic antibodies,'luciferaseé (U.S. Patents
5,221,623; 5,683,888; 5,674,713; 5,650,289; 5,843,746) and naturally fluorescent
proteins (Tsien, R.Y. (1998) Annu. Rev. Biochem. 67 509-44). '

The use of chimeras comprising the ligand binding domain (LBD) of the
nuclear receptor of interest to a heterologous DNA binding domain (DBD) expands the
versatility of cell based assays by directing activation of the nuclear receptor in
question to defined DNA binding elements recognized by defined DNA binding domain
(see W095/18380). This assay expands the utility of cell based co-transfection assays
in cases where the biological response or screening window using the native DNA
binding domain is not satisfactory. ‘

In general the methodology is similar to that used with the basic co-
transfection assay, except that a chimeric construct is used in place of the full-length
nuclear receptor. As with the full-length nuclear receptor, treatment of the transfected
cells with an agonist for the nuclear receptor LBD increases the transcriptional activity
of the heterologous DNA binding domain which is reflected by an increase in
expression of the reporter gene as described above. Typically for such chimeric
constructs, the DNA binding domains from defined nuclear receptors, or from yeast or
bacterially derived transcriptional regulators such as members of the GAL 4 and Lex A
/ Umud super families are used.

A third cell based assay of utility for screening corﬁpounds of the
present invention is a mammalian two-hybrid assay that measures the ability of the
nuclear hormone receptor to interact with a cofactor in the presence of a ligand. (See
for example, US Patent Nos. US 5,667,973, 5,283,173 and 5,468,614). The basic
approach is to create three plasmid constructs that enable the interaction of the
nuclear receptor with the interacting protein to be coupled to a transcriptional réadobt :
within a living cell. The first construct is an expression plasmid for expressing a fusion
protein comprising the interacting protein, or a portion of that protein containing the
interacting domain, fused to a GAL4 DNA binding domain. The second expression
plasmid comprises DNA encoding the nuclear receptor of interest fused to a strong
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transcription activation domain such as VP16, and the third construct comprises the
reporter plasmid comprising a reporter gene with a minimal promoter and GAL4
upstream activating sequences. '
Once all three plasmids are introduced into a cell, the GAL4 DNA

5 binding domain encoded in the first construct allows for specific binding of the fusion
protein to GAL4 sites upstream of a minimal promoter. However because the GAL4
DNA binding domain typically has no strong transcriptional activation properties in
isolation, expression of the reporter gene occurs only at a low level. In the presence of
a ligand, the nuclear recepfor—VP16 fusion protein can bind to the GAL4-interacting

10 protein fusion protein bringing the strong transcriptional activator VP16 in close

proximity to the GAL4 binding sites and minimal promoter region of the reporter gene.
This interaction significantly enhances the transcription of the reporter gene, which can
be measured for various reporter genes as described above. Transcription of the
reporter gene is thus driven by the interaction of the interacting protein and nuclear

15 receptor of interest in a ligand dependent fashion.

Any compound which is a candidate for activation of the farnesoid X ‘
receptor may be tested by these methods. Generally, compounds are tested at several
different concentrations to optimize the chances that activation of the receptor will be
detected and recognized if present. Typically assays are performed in triplicate and

20 vary within eiperimental error by less than 15%. Each experiment is typically repeated
_ three or more times with similar resuits.

. Activity of the reporter gene can be conveniently normalized to the
internal control and the data plotted as fold activation relative to untreated cells. A
positive control compound (agonist) may be included along with DMSO as high and
25  low controls for normalization of the assay data. Similarly, antagonist activity can be
measured by determining the ability of a compound to competitively inhibit the activity
of an agonist. '
Additionally the compounds and compositions can be evaluated for their
ability to increase or decrease the expression of genes known to be modulated by the
30 farnesoid X receptor and other nuclear receptors in vivo, using Northern-blot, RT PCR
or oligonucleotide microarray analysis to analyze RNA levels. Western-blot analysis
can be used to measure expression of proteins encoded by faresoid X receptor
target genes. Genes that are known to be regulated by the farnesoid X receptor
include cholesterol 7 o-hydroxylase (CYP7A1), the rate limiting enzyme in the
35 conversion of cholesterol to bile acids, the small heterodimer partner-1 (SHP-1), the
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bile salt export pump (BSEP, ABCB11), canalicular bile acid export protein, sodium
taurocholate cotransporting polypeptide (NTCP, SLC10A1) and intestinal bile acid
binding protein (I-BABP).

Established animal models exist for a number of diseases of direct
relevance to the claimed compounds and these can be used to further profile and
characterize the claimed compounds. These model systems include diabetic
dislipidemia using Zucker (fa/fa) rats or (db/db) mice, spontaneous hyperlipidemia
using apolipoprotein E deficient mice (ApoE™), diet-induced hyperlipidemia, using low
density lipoprotein receptor deficient mice (LDR™) and atherosclerosis using both the
Apo E(*) and LDL(™) mice fed a western diet, (21% fat, 0.05% cholesterol). ’
Additionally farnesoid X receptor or LXR animal models (e.g., knockout mice) can be
used to further evaluate the present compounds and compositions in vivo (see, for
example, Sinal, et al., Cell, 102: 731-744 (2000), Peet, et al., Cell, 93:693-704 (1998)).

F. Methods of use of the compounds and compositions

Methods of use of the compounds and compositioné provided herein
are also provided. The methods involve both in vitro and in vivo uses of the
compounds and compositions for altering nuclear receptor activity, including the
farnesoid X receptor and/or orphan nuclear receptor activity, and for treatment,
prevention, or amelioration of one or more symptoms of diseases or disorder that are
modulated by nuclear receptor activity, including the farnesoid X receptor and/or
orphan nuclear receptor activity, or in which nuclear receptor activity, including the
farnesoid X receptor and/or orphan nuclear receptor activity, is implicated. Such
compounds or compositions will typically exhibit faresoid X receptor agonist, partial
agonist, partial antagonist or antagonist activity in one of the in vitro assays described
herein. -

Methods of altering nuclear receptor activity, including the farnesoid X
receptor, and/or orphan nuclear receptor activity, by contacting the receptor with one or
more compounds or compositions provided herein, are provided.

Methods of reducing plasma cholesterol levels and of directly or
indirectly modulating cholesterol metabolism, catabolism, synthesis, absorption, re-
absorption, secretion or excretion are provided through administering the claimed
compounds and compositions provided herein. Methods of reducing dietary
cholesterol absorption (see, e.g., International Patent Application Publication No.
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00/40965) using. the compounds and compositions are provided herein. Also provided,
are methods of increasing the expression of ATP-Binding Cassette (ABCA1), thereby
increasing reverse cholesterol transport in mammalian cells using the claimed
compounds and compositions (see, e.g., International Patent Application Publication
No. WO 00/78972).

Methods of reducing plasma triglyceride levels and of directly or
indirectly modulating triglyceride metabolism catabolism, synthesis, absorption, re-
absorption, secretion or excretion are provnded through admlmstenng the claimed
compounds and compositions provided herein.

Methods of reducing bile acid levels and of directly or indiréctly
modulating bile acid metabolism, catabolism, synthesis, absorption, re-absorption,
secretion, excretion, or bile acid pool size or composition are provided through
administering the claimed compounds and compos;itions provided herein.

Methods of treatment, pravention; or amelioration of one or more
symptoms of a disease or disorder affecting cholesterol, triglyceride, or bile acid Ievels,'
or any combination thereof, are provided using the compounds and compositions
provided herein. Methods are provided for the treatment, prevention, or amelioration of
one or more symptoms of, as well as treating the complications of, hyperlipidemia,
hypercholesterolemia, dyslipidemia and Iipodystro'phy.

The term "hyperlipidemia"” refers to the presence of an abnormally
elevated level of lipids in the blood. Hyperlipidemia can appear in-at least three forms:
(1) hypercholesterolemia, i.e., an elevated LDL cholesterol level (120 mg/dl. and
above); (2) hypenriglycerioemia, i.e., an elevated triglyceride level; (150 mg/dlL. and
above) and (3) combined hyperlipidemia, i.e., a combination of hypercholestemlemia
and hypertriglyceridemia.

The term "dyslipidemia” refers to abnormal levels of lipoproteins in blood
plasma including both depressed and/or elevated levels of lipoproteins (e.g., elevated
levels of Low Density Lipoprotein, (LDL), Very Low Density Lipoprotein (VLDL) and
depressed levels of High Density Lipoprotein (HDL) (less than 40 mg/dL)).

Methods are also provided for the treatment, prevention, or amelioration
of one or more symptoms of atherosclerosis, atherosclerotic disease, atherosclerotic
disease events and atherosclerotic cardiovascular diseases.

Atherosclerosis is the process in which deposits of fatty substances,
cholesterol, cellular waste products, calcium and other substances build up in the inner
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lining of an artery. This buildup is called plaque. It initially affects large and medium-
sized arteries. Some hardening of arteries often occurs when people grow older.

Pléques can grow large enough to significantly reduce the blood's flow
through an artery. However significant damage to the body can also occur when the
artery walls become fragile and rupture. Atherosclerotic plaques' that rupture can
cause blood clots to form that can block blood flow or break off and travel to another
part of the body. If either happens and the blood clot blocks a blood vessel that feeds
the heart, it can cause a heart attack. If the blood clot blocks a blood vessel that feeds
the brain, it can cause a stroke. And if blood supply to the arms of legs is reduced, it
can cause difficulty walking and eventually gangrene. .

Accordingly atherosclerosis encompasses a range of vascular diseases
and conditions that arise as a result of the primary disease modality. Atherosclerotic
cardiovascular diseases can be recognized and understobd by physicians practicing in
the relevant fields of medicine and include the following: Restenosis following
rev'ascularization' procedures, coronary .heart,disease (also known as coronary artery
heart disease or ischemic heart disease), cerebrovascular disease including ischemic .
stroke, multi-infarct dementia, and pgriphefal vessel disease, including erectile '
dysfunction.

A compound or composition of the pres‘eﬁt invention may be
administered to prevent or reduce the risk of occurrence, or recurrence where the
potential exists, of coronary heart disease event, a cerebrovascular event, and /or
intermittent claudication. )

Coronary heart disease events are intended to include coronary heart
disease death, myocardial inférction and coronary revascularization procedures.
Cerebrovascular events are intended to include ischemic or hemorrhagic stroke (also
known as cerebrovascular accidents) and transient ischemic attacks. Intermittent
claudication is a clinical manifestation of peripheral vessel disease.

The term “atherosclerotic disease event” as used herein is intended to
encompass coronary heart disease events, cerebrovascular events, and intermittent
claudication.' It is intended that person who have previously experienced one or more
non-fatal atherosclerotic disease events are those for whom the potential for
recurrence of such an event exists.

Additionally, the instant invention also provides a method for preventing
or reducing the risk of a first or subsequent occurrence of an atherosclerotic disease
event comprising the administration of a prophylactically effective amount ofa
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compound or composition of the present invention to a patient at risk for such an event.
The patient may already have atherosclerotic disease at the time of administration, or
may be at risk for developing it.

Risk factors for developing atherosclerotic disease events include
increasing age (65 and over), male gender, a family history of atherosclerotic disease
events, high blood cholesterol (especially LDL or "bad" cholesterol over 100 mg/dL),
cigarette smoking and exposure to tobacco smoke, high blood pressure, Diabetes
mellitus, obesity and physical inactivity.

In another aspect, the method of this invention also serves to remove
cholesterol from tissue deposits such as atherosclerotic plaques or xanthomas in a
patient with atherosclerotic disease manifest by clinical signs such as angina,
claudication, bruits, one that has suffe‘red a myocardial infarction or transient ischemic
attack, or one diagnosed by angiography, sonography or MRI.

Methods of treatment, prevention, or amelioration of one or more of the
symptoms of diabetes mellitus, as well as treating the complications of diabetes
mellitus, (see, e.g., International Patent Application Publication No. WO 01/82917) are
also provided using the compounds and compositions provided herein.

Diabetes rhellitu‘s, commonly called diabetes, refers to a disease or
condition that is generally characterized by metabolic defects in production and
utilization of glucose which result in the féilure to maintain appropriate blood sugar
levels in the body (see, e.g., LeRoith, D. et al., (eds.), DIABETES MELLITUS
(Lippincott-Raven Publishers, Philadelphia, Pa. U.S.A. 1996)).

In the case of diabetes of the type 2 form, the disease is characterized
by insulin resistance, in which insulin loses its ability to exert its biological effects
across a broad range of concentrations. This resistance to insulin responsiveness
results in insufficient insulin activation of glucose uptake, oxidation and storage in
muscle and inadequate insulin repression of lipolysis in adipose tissue and of glucose
production and secretion in liver (see, e.g., Reaven, G. M., J. Basic & Clin. Phys. &
Pharm. (1998) 9: 387-406 and Flier, J. Ann Rev. Med. (1983) 34:145-60). The
resulting condition is elevated blood glucose, which is called "hyperglycemia.”
Uncontrolled hyperglycemia is associated with increased and premature mortality due
to an increased risk for microvascular and macrovascular diseases, including
retinopathy (the impairment or loss of vision due to blood vessel damage in the eyes);
neuropathy (nerve damage and foot problems due to blood vessel damage to the
nervous system); and nephropathy (kidney disease due to blood vessel damage in the
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kidneys), hypertension, cerebrovascular disease and coronary heart disease.
Therefore, control of glucoée homeostasis is an important approach for the treatment
of diabetes. .

Methods of treatment, prevention, or amelioration of one or more of the

5 symptoms of insulin insensitivity or resistance as well as treating the complications of

insulin insensitivity or resistance (see, e.g., International Patent Application Publication
No. WO 01/82917) are also provided using the compounds and compositions provided
herein.

Methods of treatment, prevention, or amelioration of one or more of the *

10 symptoms of hyperglycemia as well as treating the complications of hyperglycemia

(see, e.g., International Patent Application Publication No. WO 01/82917) are also
provided using the compounds and compositions provided herein.
‘ Insulin resistance has been hypothesized to unify the clustering of
hypertension, glucose intolerance, hyperinsulinemia, increased levels of triglyceride
. 15 * and decreased HDL cholesterol, and central and overall obesity. The association of
. insulin resistance with glucose intolerance, an increase in plasma triglyceride and a
decrease in high-density lipoprotein cholesterol concentrations, hypertension,
hyperuricemia, smaller denser low-density lipoprotein particles, and higher circulating
_levels of plasminogen activator inhibitor-1, has been referred to as "Syndrome X" (see,
20 e.g., Reaven, G. M., Physiol. Rev. (1995) 75: 473-486). Accordingiy, methods of
treatment, prevention, or amelioration of any disorders related to diabetes,

hyperglycemia or insulin resistance including the cluster of disease states, conditions
or disorders that make up “Syndrome X" are provided.

Additionally the instant invention also provides a method for preventing

25  or reducing the risk of hyperglycemia, insulin resistance or diabetes development ina
patient, comprising the administration of a prophylactically effective amount ofa
compound or composition of the present invention to a patient at risk for such an event
The patient may already be obese, (BMI of 30.0 or greater), overweight (BMI of 25.0 to
30.0) or possess other risk factors for developing diabetes including age, family history

30 and physical inactivity.

Further provided herein are methods for the treatment, prevention, or
amelioration of one or more symptoms of cholestasis, as well as for the treatment of
the complications of cholestasis by administering a compound or composition provided
herein.
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Cholestasis is typically caused by factors within the liver (intrahepatic)
or Qutside the liver (extrahepatic) and leads to the accumulation of bile salts, bile
pigment bilirubin, and lipids in the blood stream instead of being eliminated normally.

Intrahepatic cholestasis is characterized by widespread blockage of
small ducts or by disorders, such as hepatitis, that impair the body's ability to eliminate
bile. Infrahepatic cholestasis may also be caused by alcoholic liver disease, primary
biliary cirrhosis, cancer that has spread (metastasized) from ‘another part of the body,
primary scleros;ing cholangitis, gallstones, biliary colic and acute cholecystitis. it can
also occur as a complication of surgery, serious injury, cystic fibrosis, infection, or
intravenous feeding or be drug induced. Cholestasis may also occur as a complicatié)n
of pregnancy and often develops during the second and third trimesters. ’

Extrahepétic cholestasis is most often caused by choledocholithiasis
(Bile Duct Stones), benign biliary strictures (non-cancerous narrowing of the common
duct), cholangiocarcinoma (ductal carcinoma), and pancreatic carcinoma. Extrahepatic
cholestasis can occur as a side effect of many medigations.Accordingly, compounds or
compositions provided herein may be used for the treatment, prevention, or
amelioration of one or more symptoms of intrahepatic or extrahepatic cholestasis,
including without limitation, biliary artesia, obstetric cholestasis, neonatal cholestasis,
drug induced cholestasis, cholestasis arising from Hepatitis C infection, chronic
cholestatic liver disease such as primary biliary cirrhosis (PBC) and primary sclerosing
cholangitis (PSC). '

Further provided by this invention are methods for treating obesity, as
well as treating the complications of obesity, by administering a compound or
composition of' the present invention. The terms "obese” and "obesity" refers to,
according to the World Health Organization, a Body Mass Index (BMI) greater than
27.8 kg/m? for men and 27.3 kg/m? for women (BMI equals weight (kg)/height (m?).
Obesity is linked to a variety of medical.conditions including diabetes and an
atherosclerotic disease event. (See, e.g., Barrett-Conner, E., Epidemol. Rev. (1989)
11: 172-181; and Knowler, et al., Am. J Clin. Nutr. (1991) 53:1543-1551). Accordingly
the claimed compounds or compositions that may be used for treating obesity or its
complications, and can be identified, formulated, and administered as previously
described above.
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G. Combination Therapy

Also contempléted herein is éombination therapy using one or more
compounds or compositions provided herein, or a pharmaceutically acceptable
derivative thereof, in combination with one or more of the following: antihyperlipidemic

5 agents, plasma HDL-raising agents, antihypercholesterolemic agents, cholesterol -
biosynthesis inhibitors (such as HMG CoA reductase inhibitors, such as lovastatin,
simvastatin, pravastatin, fluvastatin, atorvastatin and rivastatin), acyl-coenzyme A:
cholesterol acytransferase (ACAT) inhibitors, probucol, raloxifeﬁe, nicotinic acid,
niacinamide, cholesterol absorption inhibitors, bile acid sequestrants (such as anion

10 exchange resins, or quaternary amines (e.g., cholestyramine or colestipol)), low

densﬁy lipoprotein receptor inducers, clofibrate, fenofibrate, benzofibrate, cipofibrate,
gemfibrizol, vitamin B, vitamin B12, anti-oxidant vitamins, B-blockers, anti-diabetes
agents, angiotensin Il-antagonists, angiotensin converting enzyme inhibitors, platelet
aggregation inhibitors, fibrinogen receptor antagonists, LXR o or p égonists,

15 antagonists or partial agonists, aspirin, or fibric acid derivatives. The compound or
comkfosition provided herein, or pharmaceutically acceptable derivative thereof, is
administered simultaneously with, prior to, or after administration of one or more of the
above agents. Pharmaceutical compositions containing a compound provided herein.
and one or more of the above agents are also provided.

20 Combination therapy includes administration of a single pharmaceutical

dosage formulation which contains a compound of the present invention and one or
more additional active agents, as well as administration of a compound of the present
invention and each active agent in its own separate pharmac_:eutical dosage
formulation. For example, a farnesoid X receptor agonist, partial agonist, partial

25  antagonist, or antagonist of the present invention and an HMG-CoA reductase inhibitor
can be administered to the patient together in a single oral dosage’ composition such
as a tablet or capsule, or each agent administered in éeparate oral dosage
formulations. Where separate dosage formulations are used, the compounds
described herein and one or more additional active agents can be administered at

30 essentially the same time, i.e., concurrently, or at separately staggered times, i.e.,
sequentially; combination therapy is understood to include all these regimens.

An example of combination therapy that modulates, or prevents the

onset of the symptoms, or associated complications of atherosclerosis, is administered
with one or more of the following active agents: an antihyperlipidemic agent; a plasma
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HDL-raising agent; an antihypercholesterolemic agent, such as a cholesterol
biosynthesis inhibitor, e.g., an hydroxymethylglutaryl (HMG) CoA reductase inhibitor
(also referred to as statins, such as lovastatin, simvastatin, pravastatin, fluvastatin, and
atorvastatin), an HMG-CoA synthase inhibitor, a squalene epoxidase inhibitbr, ora
squalene synthetase inhibitor (also known as squalene synthase inhibitor); an acyl-
coenzyme A cholesterol acyltransferase (ACAT) inhibitor, such as melinamide;
probucol; nicotinic acid an'd_ the salts thereof and niacinamide; a cholesterol absorption
inhibitor, such as B-sitosterol; a bile acid sequestrant anion exchange .resin, such as
cholestyramine, colestipol or dialkylaminoalkyi derivatives of a cross-linked dextran; an
LDL (low denéity lipoprotein) receptor inducer; fibrates, stich as’clofibrate, bezafibrate,

_ fenofibrate, and gemfibrizol; vitamin Bs (also known as pyridoxine) and the

pharméceutically acceptable salts thereof, such as the HCI salt; vitamin B, (also
known as cyanocobalamin); vitamin B, (also known as nicotinic acid and niacinamide,
supra); anti-oxidant vitamins, such as vitamin C and E and beta carotene; a beta-
blocker; LXR o or B agonists, antagonists, or partial agonists, an angiotensin ||
antagonist; an angiotensin converting enzyme inhibitor; and a platelet aggregation
inhibitor, such as fibrinogen receptor antagonists (i.e., glycoprotein lib/llla fibrinogen
receptor antagonists) and aspirin.

' A combound or composition of the present invention is preferably
administered with a cholesterol biosynthesis inhibitor, particularly an HMG-CoA
reductase inhibitor. The term HMG-CoA reductase inhibitor is intended to include all
pharmaceutically acceptable salt, ester, free acid and lactone forms of compounds
which have HMG-CoA reductase inhibitory activity and, therefore, the use of such
salts, esters, free acids and lactone forms is included within the scope of this invention.
Other HMG-CoA reductase inhibitors can be readily identified using assays well-known
in the art. For instance, suitable assays are described or disclosed in U.S. Patent No.
4,231,938 and WO 84/02131. Examples of suitable HMG-CoA reductase inhibitors
include, but are not limited to, lovastatin (MEVACOR®); see, U.S. Patent No.
4,231,938); simvastatin (ZOCOR®; see, U.S. Patent No. 4,444,784); pravastatin
sodium (PRAVACHOL®) see, U.S. Patent No. 4,346,227); fluvastatin sodium
(LESCOL®; see, U.S. Patent No. 5,354,772); atorvastatin calcium (LIPITOR®; see,
U.S. Patent No. 5,273,995) and rivastatin (also known as cerivastatin; see, U.S. Patent
No. 5,177,080). The structural formulas of these and additional HMG-CoA reductase
inhibitors that can be used in the methods of the present invention are described at
page 87 of M. Yalpani, "Cholesterol Lowering Drugs,” Chemistry & Industry, pp. 85-89
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(5 February 1996). In one embodiment, the HMG-CoA reductase inhibitor is selected
from lovastatin and simvastatin.

Dosage information for HMG-CoA reductase inhibitors is well known in
the art, since several HMG-CoA reductase inhibitors are marketed in the US. In
particular, the daily dosage amounts of the HMG-CoA reductase inhibitor may be the
same or similar to those amounts'which are employed for anti-hypercholesterolemic
treatment and which are described in the Physicians’ Desk Reference (PDR). For
example, see the 50th Ed. of the PDR, 1996 (Medical Economics Co); in particular, ,
see at page 216 the heading "Hypolipidemics," sub-heading "HMG-CoA Reductase
Inhibitors," and the reference pages cited therein. Preferably, the oral dosage amount
of HMG-CoA reductase inhibitor is from about 1 to 200 mg/day and, more preferably,
from about 5 to 160 mg/day. However, dosage amounts will vary depending on the
potency of the specific HMG-CoA reductase inhibitor used as well as other factors as '
noted above. An HMG-CoA reductase inhibitor which has sufficiently greater potency
may be given in sub-milligram daily dosages.As examples, the daily dosége amount for .
simvastatin may be selected from 5 mg, 10 mg, 20 hg, 40 mg, 80 mg and 160 mg for
lovastatin, 10 mg, 20 mg, 40 mg and 80 mg; for fluvastatin sodium, 20 mg, 40 mg and
80 mg; and for pravastatin.sodium, 10 mg, 20 mg, and 40 mg. The daily dosage
amount for atorvastatin cglcium méy be in the range of from 1 mg to 160 mg and, more
particularly, from 5 mg to 80 mg. Oral administration may be in a single or divided
doses of two, three, or four times daily, although a single daily dose of the HMG-CoA
reductase inhibitor is preferred.

Diabetic patients are likely to suffer from premature development of
atherosclerotic disease events and increased rate of ca{rdiovascular and peripheral -
vascular diseases. Hyperlipidemia and dyslipidemia are important precipitating factors
for these diseases. See, e.g., Wilson, J. et al., (ed.), Disorders of Lipid Metabolism,
Chapter 23, Textbook of Endocrinology, 9th Edition, (W. B. Sanders Company,
Philadelphia, Pa. U.S.A. 1998). Dyslipidemia is characterized by abnormal levels of
lipoproteins in blood plasma (e.g. elevated levels of LDL, VLDL and depressed levels
of HDL), and has been shown to be one of the main contributors to the increased
incidence of coronary events and deaths among diabetic subjects (see, e.g., Joslin, E.
Ann. Chim. Med. (1927) 5: 1061-1079). Epidemiological studies since then have
confirmed the association and have shown a several-fold increase in coronary deaths
among diabetic subjects when compared with non-diabetic subjects (see, e.g., Garcia,
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M. J. et al., Diabetes (1974) 23: 105-11 (1974); and Laakso, M. and Lehto, S.,
Diabetes Reviews (1997) 5(4): 294-315).

The methods of the present invention can be used effectively in
combination with one or more additional active anti-diab'etes agents depending on the
desired target therapy (see, e.g., Turner, N. et al. Prog. Drug Res. (1998) 51: 33-94;
Haffner; S. Diabetes Care (1998) 21: 160-178; and DeFronzo, R. et al. (eds.), Diabetes
Reviews (1997) Vol. 5 No. 4).

. A number of studies have investigated the benefits of combination
therapies with oral agents (see, e.g., Mahler, R., J. Clin. Endocrinol. Metab. (1999) 84:
1165-71; United Kingdom Prospective Diabetes Study Group: UKPDS 28, Diabetes
Care (1998) 21: 87-92; Bardin, C. W.,(ed.), CURRENT THERAPY IN
ENDOCRINOLOGY AND METABOLISM, 6th Edition~(Mosby»—Year Book, Inc., St.
Louis, Mo. 1997); Chiasson, J. et al., Ann. Intern. Med.'(1'994) 121: 928-935; Coniff, R.
etal., Clin. Ther. (1997) 19: 16-26; Coniff, R. et al., Am. J. Med. (1995) 98: 443-451;
and lwamoto, Y. et al, Diabet. Med. (1996) 13 365-370; Kwiterovich, P. Am. J. Cardiol
(1998) 82(12A): 3U-17U). These studies indicate that the modulation of hyperlipidemia
associated with diabetes can further improve the treatment outcome of diabetics.

Accordingly, another combination therapy claimed herein is suitable for
treating diabetes and its related symptoms, complications, and disorders, and includes
the co-administration of the compounds or compositions pr(:vided herein with for
example, sulfonylureas (such as cHIorpropamide, tolbutamide, acetohexamide,
tolazamide, glyburide, gliclazide, glynase, glimepiride, and glipizide), biguanides (such
as metformin), thiazolidinediones (such as ciglitazone, pioglitazone, troglitazone, and
rosiglitazone); and related insulin sensitizers, such as selective and non-selective
activators of PPARa, PPARB, and PPARYy; LXR o or B agonists, antagonists and partial
agonists, dehydroepiandrosterone (also referred to as DHEA or its conjugated sulphate
ester, DHEA-SQ,); antiglucocorticoids; TNFa-inhibitors; a-glucosidase inhibitors (such
as acarbose, miglitol, and voglibose), pramlintide (a synthetic analog of the human
hormone amylin), other insulin secretogogues (such as repaglinide, gliquidone, and
nateglinide), insulin, as well as the active agents discussed above for treating
atherosclerosis.

Another example of combination therapy claimed herein is the co-
administration of the claimed compounds or compositions provided herein with
compounds or compositions for treating obesity or obesity-related disorders, wherein
the claimed compounds can be effectively used in combination with, for example,
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phenylpropanolamine, phentermine, diethylpropion, mazindol; fenfluramine,
dexfenfluramine, phentiramine, B; adrenoceptor agonist agents; sibutramine,
gastrointestinal lipase inhibitors (such as orlistat), LXR o or B agonists, antagonists and
partial agonists, and leptins. Other agents used in treating obesity or obesity-related
disorders include neuropeptide Y, enterostatin, cholecytokinin, bombesin, amylin,
histamine Hj receptors, dopamine D, receptors, melanocyte stimulating hofmone,
corticotrophin releasing factor, galanin and gamma amino butyric'acid (GABA).

Another example of a claimed combinatioﬁ therapy is the co-
administration of the claimed compo'p'nd or corr:lpos'ition provided herein with
compounds or compositions for treating cholestasis and its related symptoms,
complications, and disorders. Such co-administered compounds include for example,
Actigall (Ursodeoxycholic acid - UDCA), coﬁicosteroids, anti-infective agents
(Rifampin, Rifadin, Rimactane), anti-viral agents, Vitamin D, Vitamin A, phenobarbital,
cholestyraminé, UV light, antihistamines, oral opiate receptor antagonists and '
biphosphates, for the treatment, prevention, or. amelioration of one or more symptoms
of intrahepatic or extrahepatic cholestasis. Dosage information for these agents is well
known in the art. ' | .

The following examples are provided for illustrative purposes only and
are not intended to limit the scope of the invention.

EXAMPLE 1
PREPARATION OF ETHYL 1,2,3,6-TETRAHYDROAZEPINO[4,5-B]INDOLE-5~-
’ CARBOXYLATE

NH
N\ /
ﬁ y OFEt
A. A mixture of tryptamine hydrochloride (1.96 g, 10 mmol), ethyl 3-
bromopyruvate (1.67 mL, 1.2 equiv) and decolorizing charcoal (0.5 g) in absolute
ethanol was heated to reflux under nitrogen overnight. TEA was added and the
reaction mixture was heated to reflux for another 7.5 hours. After cooling, charcoal
was removed by filtration and washed with ethanol. The filtrate was concentrated
under vacuum and diluted with water (20 mL). It was then extracted by EtOAc (3x30
mL) and the combined organic layers were washed with brine and dried over MgSO,.

AMENDED SHEET

89



-
it

720
A
¥

A el

i 98P0ADIMORCH . o i v i w |, rEEE TR )

10

15

- 20

25

30

Evaporation of solvent and recrystallization from DCM-Hexane gave the title compound
(1.17g). "H-NMR (CDCly): & 10.49 (1 H, br s), 7.79 (1H, d), 7.43 (1H, d), 7.43 (1 H, d),
7.06 (2H, m), 5.27 (1H, br s), 4.29 (2H, q) 3.58 (2H, m), 3.17 (2H, m), 1.36 (3H, t); MS
(ES): 257 (MH"). . _

B. . In a similar manner, but replacing tryptamine hydrochloride with
the appropriately substituted tryptamine, the following compounds were prepared:

ethyl 9-methoxy-1 ,2,3,6-tetrahydroazepino[4‘,5—b]indole-5-carboxylate;
"H-NMR (CDCl3): § 10.36 (1H, br s), 7.80 (1H, d), 7.21 (1H,’d), 6.87 (1H, d), 6.75 (1H,
dd), 5.28 (1H, br s), 4.27 (2H, q), 3.86 (3H, s), 3.62 (2H, m), 3.14 (2H, 1), 1.34 (3H, t);
MS (ES): 287 (MH");

ethyl 8-methoxy-1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylate;

ethyl 9-fluoro-1,2,3,6-tetrahydroazepino[4,5-bjindole-5-carboxylate; 'H-
NMR (CDCIs): 8 10.50 (1H, brs), 7.82 (1 H, d), 7.20 (1H, dd), 7.03 (1H, dd), 6.81 (1H,
m), 5.30 (1H, br s), 4.27 (2H, q), 3.61 (2H, m), 3.11 (2H, t), 1.34 (3 H, t); MS (ES): 275
(MH"); . o

ethyl 9-chloro-1,2,3,6—tetrahydroazepino[4,5-b]indole-5-carboxylate; 'H-
NMR (CDCls): & 10.56 (1H, br s), 7.82 (1H, d), 7.35 (1 H, d), 7.21 (1H, d), 7.14 (1H,
dd), 5. 34 (1H, br s), 4.26 (2H, q), 3.58 (2H m), 3.10 (2H, m), 1.34 (1 H, t); MS (ES):
290 (MH*);

. ethyl 8-fluoro-1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylate; H-

NMR (CDCl,): 8 10.51 (1H, br s), 7.79 (1H, d'), 7.28 (1H, dd), 6.99 (1H, dd), 6.80 (1H,
m), 4.27 (2H, q), 3.59 (2H, m), 3.14 (2H, m), 1.34 (1H, t); MS (ES): 274 (MH");

' ethyl 7-methyl-1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylate; H-
NMR (CDCls): § 10.43 (1H, br s), 7.82 (1H, d), 7.27 (1 H, m), 6.98 (1H, m), 6.89 (1H,
d), 5. 29 (1H, br s), 4.27 (2H, q), 3.61 (2H, m), 3.17 (2H, t), 2.51 (3H s), 1.36 (3H, t);
MS (ES): 271 (MH");

9-hydroxy-1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl
ester; MS (ES): 273 (MH");

9-bromo-1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl
ester 'TH-NMR (CDCl): § 10.37 (1H, s), 7.62 (1H, d), 7.31 (1H, d), 6.96 (2H, m),
5.13(1H, s), 4.17 (2H, dd), 3.38 (2H, m), 2.90 (2H, m), 1.13 (3H, t); MS (ESI): 335, 337
(MH");

7-fluoro-1,2,3,6-tetrahydroazepinof4,5-blindole-5-carboxylic acid ethyl
ester; MS (ES): 275 (MH");
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7-benzyloxy1,2,3,6-tetrahydroazepino[4,5-bJindole-5-carboxylic acid
ethyl ester; and |
" 10-benzyloxy-1,2,3,6-tetrahydroazepino[4,5-b]indole-5-carboxylic acid
ethyl ester and 4-benzyloxytryptamine hydrochloride.

5 EXAMPLE 2
PREPARATION OF ETHYL 3-(4-FLUOROBENZOYL)-1,2,3,6-
TETRAHYDROAZEPINO[4,5-B]INDOLE-5-CARBOXYLATE

o
F

N; C

N\ _/ .

N OEt "

H o

A. To a solution of ethyl 1,2,3 6-tetrahydroazep|no[4 5-bjindole-5-
10 carboxylate (Example 1, 52 mg, 0.2 mmol) in DCM was added 4-fluorobenzoyl chlonde
(36 uL, 0.2 mmol) and TEA (56 pL, 0.4 mmol) and the mixture was shaken overnight at
20°C. Trisamine resin (50 mg) was added and the suspension was shaken for 2 hours
at 20°C. The resin was removed by filtration through a Florisil® cartridge. Evaporation
of solvent gave a crude product, which was purified by trituration with methanol to give
15 the title compound (28 mg); "H-NMR (CDCl;): 5 10.31 (1H, br s), 7.79 (1H, s), 7.41 ‘
(2H, m), 7.36 (1H, d), 6.90-7.04 (5H, m), 3.99-4.06 (4H, m), 3.06 (2H, t), 1.02 (3H, t);
MS (ES): 379 (MH"). '
B. In a manner similar to that descxi'ibed in Step A, but using the

appropriately substituted ethyl 1,2,3,6—tetrahydroazepino[4,5-b]indole—5-carboxylaté in
20 Example 1B, the following compounds were prepared :
3-(4—ﬂuorobenzoyl)-9-hydroxy—1 ,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid ethyl ester. "H-NMR (CDCl): 5 10.57 (1H, s), 8.26 (1H, m), 7.83 (1H,
d), 7.32-7.16 (5H, m), 6.88 (1H, d), 5.35 (1H, s), 4.28 (2H, q), 3.62 (2H, m), 3.14 (2H,
m), 1.35 (3H, t). MS (ES): 395 (MH+);
25 7-fluoro-3-(4-fluorobenzoyil)-1,2,3,6-tetrahydroazepino[4,5-blindole-5- '
carboxylic acid ethyl ester; MS (ES): 397 (MH"); |
7-benzyloxy-3-(4-fluorobenzoyl)-1,2,3,6-tetrahydroazepino{4,5-blindole-
5-carboxylic acid ethyl ester; MS (ES): 485 (MH'); and
10-benzyloxy-3-(4-fluorobenzoyl)-1,2,3,6-
30 tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 485 (MH").
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C. in a manner similar to Step A, but replacing ethyl 1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylate with 10-benzyloxy-1 2,3,6-
tetrahydroazepind[4,5-b]indole-5-carboxylic acid ethyl ester and 4-fluorobenzoyl
chioride with 3,4-difluorobenzoyl chloride, the following compound was prepared:

10-benzyloxy-3-(3,4-difluorobenzoyl)-1,2,3,6-tetrahydroazepino
[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 503 (MH").

D.  Inamanner similar to Step A, but replacing ethyl 1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylate with 5,6,7,12- tetrahydrobenzo
[2,3]azepino[4,5-blindole, the following compound was prebared:

(8,7-Dihydro-12H-benzo(2, 3Jazepino[4,5-b]indol-5-yl)-(4-fluoro-phenyl)-
methanone 5,6,7,12-Tetrahydro-benzo[2,3]azepino[4,5-blindole. "H-NMR (CDCl,): 8
8.31 (1H, s), 7.70 (H, d); 7.61(1H, d), 7.44 (1H, d), 7.25-7.32 (2H, m),' 7.18 (1H, m),
7.10 (2H, m), 6.99 (1H, m), 6.99 (1H, m), 6.76 (3H, dd), 5.28 (1H, m), 3.63 (1H, m),
3.20 (2H, m). MS (ES): 437 (MH+). . '

E. In a similar manner to that described in Step A, but replacing 4- .
fluorobenzoyl chioride with the appropriately substituted acyl chloride, chloroformate or
isocyanate, the following cdmpounds were prepared:

~ ethyl 3-(4-anisoyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylate;
"H-NMR (CDCl5): & 10.46 (1H, br s), 8.04 (1H, s), 7.45 (1H, d), 7.30 (2H, m), 7.13 (1H,
m), 6.98-7.06 (4H, m), 4.12-4.18 (4H, m), 3.78 (3H), s) 3.20 (2H, m), 1.15 (3H, t); MS
(ES): 779 (MH");

ethyl 3-(4-chlorobenzoyl)-1 ,2,3,6—tetrahydroa,zepino[4,5-b]indole-5-
carboxylate; 'H-NMR (CDCl,): § 10.34 (1H, br s), 7.81 (1H, s), 7.34-7.37 (3H, m), 7.27-
7.29 (2H, m), 7.20 (1H, d), 7.05 (1H, m), 6.94 (1H, m), 4.09 (2H, q), 4.08 (2H, 1), 3.09
(2H, t), 1.02 (3 H, t); MS (ES): 395 (MH");

ethyl 3-(2,4-dichlorobenzoyl)-1,2,3,6-tetrahydroazepino-{4,5-blindole-5-
carboxylate; "TH-NMR (CDCls): § 10.55 (1H, br s), 7.60 (2H, m), 7.42-7.48 (3H, m), 7.23
(1H, m), 7.01-7.08 (1H, m), 6.94 (1H, m), 4.30 (4H, m), 3.34 (2H, m), 1.35 (3H, m) MS
(ES): 429 (MH"); .
ethyl 3-benzoyl-1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylate;
'H-NMR (CDCls): & 10.46 (1 H, brs), 8.01 (1H, s), 7.50 (2H, m), 7.46 (2H, m), 7.42
(2H, m), 7.34 (1H, m), 7.14 (1H, m), 7.05 (1H, m), 4.19-4.33 (4H, m), 3.22 (2H, 1), 1.13
(3 H, t); MS (ES): 361 (MH");
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ethyl 3-(2,4-difluorobenzoyl)-1,2,3,6-tetrahydroazepino-[4,5-blindole-5-
carboxylate; "H-NMR (CDCls): § 10.49 (1H, br s), 7.79 (1H, s), 7.50 (2H, m), 7.37 (1H,
d), 7. i9(1H m), 7.10 (1H, m), 7.02 (1H, m), 6.93 (1H, m), 4.25 (2H, q), 4.16 (2H, m),
3.24 (2H, t), 1.25 (3H, t); MS (ES): 397 (MH");

ethyl 3-nicotinoyl-1,2,3,6-tetrahydroazepino[4,5- b]mdole-5-carboxylate
"H-NMR (CDClz): § 10.46 (1H, br s), 8.80 (2H, m), 7.97 (1H, br s), 7.91 (1H, m), 7.51
(1H, d), 7.42 (2H, m), 7.22 (1H, m), 7.12 (1H, m), 4.25 (4H, m), 3.29 (2H, m), 1.22 (3H,
t); MS (ES): 362 (MH);

ethyl 3-(2-naphthoyl)-1,2,3,6-tetrahydroazepino[4,5-b]indole-5-
carboxylate; "H-NMR (CDCl,): § 10.48 (1H brs), 8.14 (1H, s), 7.66 (4H, m), 7.54 (1H,
d), 7.48 (2H, m), 7.39 (2H, m), 7.20 (1H, m), 7.11 (1H m), 4.23 (4H, m), 3.30 (2H m)
1.21 (3H, 1), MS (ES): 411 (MH"), '

ethyl 3-(3-toluoyl)-1,2,3,6-tetrahydroazépino[4,5-blindole-5-carboxylate;
'H-NMR (CDCl,): 5 10.53 (1H, br s), 8.11 (1H, s), 7.52 (1H, d), 7.37 (5H, m), 7.20 (1H,
m), 7.11 (1H, m), 4.22 (4H, m), 3.26 (2H, m), 2.41 (3H, S) 1.21 (3H, t); MS (ES): 375
(MH"); '

ethyl 3-[2,5-bis(triﬂuoromethyl)]benzoyl)—1 ,2,3,6-tetrahydroazepino-
[4,5-blindole-5-carboxylate; 'H-NMR (CDCl5): rotomers (3:7) 3 10.58 (0.3H, br s), 10.41
(0.7H, s), 8.67 (0.3H, br s) 7.93 (2H, m), 7.55 (1H, d), 7.50 (0.7H, s), 7.34 (1.3H, m),
7.22 (1.7H, m), 7.12 (1H, m), 4.0-4.40 (3.4H, m), 3.85 (0.3H, m), 3.69 (0.3H, m), 3.29
(1.4H, m), 2.99-3.18 (0.6H, m), 1.43 (0.9H, m), 1.06 (2.1H, t); MS (ES): 497 (MH");

ethyl 3-(4-methoxyphenoxycarbonyl)-1,2,3,6-tetrahydroazepino-
[4,5-blindole-5-carboxylate; 'H-NMR (CDClL;): 3 10.51 (1H, br s), 8.37 (1H, s), 7.45 (1H
m), 7.20 (5H, m), 6.86 (2H, m), 4.31 (2H, m), 4.08 (2H, m), 3.76 (3H, br s), 3.20 (2H,
m), 1.32 (3H, m); MS (ES): 407 (MH");

ethyl 3-(2,4-dichlorophenylcarbamoyl)-1,2,3,6-tetrahydroazepino-
[4,5-bjindole-5-carboxylate; "H-NMR (CDCls): 5 10.51 (1H, br s), 8.15 (1H, d), 8.10 (1
H, s), 7.46 (1H, d), 7.12-7.35 (4H, m) 7.04 (1H, m), 4.33 (2H, q), 4.04 (2H, ), 3.18 (2H,
1), 1.34 (3H, t); MS (ES): 444 (MH");

ethyl 3-(4-ethylbenzoyl)-1,2,3,6-tetrahydroazepinof4,5-blindole-5-
carboxylate; MS (ESl): 393 (MH");

3-(thiophene-2-carbonyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 367 (MH");
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3-cyclohexanecarbonyl-1,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 367 (MH");
3-[3-(2-chloro-6-fluorophenyl )-5-methylisoxazole-;iwcarbonyl]-1 ,2,3,6-
tetrahydroazepino[4,5-bJindole-5-carboxylic acid ethyl ester; MS (ES): 494 (MH");
3-(benzo[b]thiophene-2-carbonyl)-1,2,3,6-
tetrahydroazepinol[4,5-bJindole-5-carboxylic acid ethyl ester; MS (ES): 417 (MH");
3-phenylacetyl-1,2,3,6-tetrahydroazepinof4,5-blindole-5-carboxylic acid
ethyl ester; MS (ES): 375 (MH");
3-(3-méthoxybenzoyl)—1 ,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 391 (MH");
1,6-dihydro-2H-azepino[4,5-blindole-3,5-dicarboxylic acid 5-ethyl ester
3-phenyl ester; MS (ES): 377 (MH*); .
1,6-dihydro-2H-azepino[4,5-bjindole-3,5-dicarboxylic acid 3-(4- .
chlorophenyl) ester 5-ethyl ester MS (ES): 411 (MH");
‘ 1,6-dihydro-2H-azepino[4,5- b]mdole-3 5-dicarboxylic acid 5-ethy| ester
3-p-tolyl ester; MS (ES): 391 (MH");
3-phenylcarbamoyl-1,2,3 6-tetrahydroazepmo[4 5- b]lndole 5-carboxylic
acid ethyl ester MS (ES): 376 (MH");
3—(4-chIorophenyl_carbamoyl)-1 ,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 410 (MH");
3-(4-methoxyphenylcarbamoyi)-1,2,3,6-tetrahydroazepino[4,5-bjindole-
5-carboxylic acid ethyl' ester; MS (ES): 406 (MH");
3-p-tolylcarbamoyl-1 ,2,3,6-tetrahjydroazepino[4,5-b]ingole-5-carboxylic
acid ethyl ester; MS (ES): 390 (MH");
3-acetyl-1,2,3,6-tetrahydroazepinoi4,5-bjindole-5-carboxylic acid ethyl .
ester; MS (ES): 299 (MH");
3+(2,3-difluorobenzoyl)-1,2,3,6-tetrahydroazepino[4, 5-b]|ndo|e-5-'
carboxylic acid ethyl ester; MS (ES): 397 (MH"); .
3-(2,5-difluorobenzoyl)-1,2,3,6-tetrahydroazepino[4,5-bjindole-5-
carboxylic acid ethyl ester; MS (ES): 397 (MH");
3-(2,6-difluorobenzoyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 397 (MH");
3-(3,4-difluorobenzoyl)-1 2,3,6-tetrahydroazepino[4,5-bindole-5-
carboxylic acid ethyl ester; MS (ES): 397 (MH");
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3-(3,5-difluorobenzoyi)-1,2,3,6-tetrahydroazepirio[4,5-bjindole-5-
carboxylic acid ethyl ester; MS (ES): 397 (MH");
3-(2,3,4-trifluorobenzoyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 415 (MH"),
5 3-(2,3,6-trifluorobenzoyl)-1,2,3,6-tetrahydroazepino[4,5-bjindole-5-
carboxylic acid ethyl ester; MS (ES): 415 (MH");
3-(2,4,5-trifluorobenzoyl)-1,2,3,6-tetrahydroazepino[4,5- b]lndole-5-
carboxylic acid ethyl ester; MS (ES): 415 (MH");
3-(2,3,4,5-tetrafluorobenzoyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-
10 carboxylic acid ethyl ester; MS (ES): 433 (MH");
;‘ 3-pentafluorobenzoyl-1 ,2,3,6-tetrahydroézepino[4,5-b]indole-_5-
’ carboxylic acid ethyl ester; MS (ES): 451 (MH"); - |
‘ 3-(3,5-bis-trifluoromethylbenzoyl)-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 497 (MH");
15 3-(2-fluorobenzoyl)-1,2,3,6- tetrahydroazeplno[4 5-blindole-5- carboxyllc
acid ethyl ester; MS (ES): 379 (MH");
3-(3-fluorobenzoyl)-1,2,3,6- tetrahydroazepmo[4 5-blindole-5-carboxylic
acid ethyl ester; MS (ES): 379 (MH");
3-(2-trifluoromethylbenzoyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-
20 carboxylic acid ethyl ester; MS (ES): 429 (MH"); '
3-(3-trifluoromethylbenzoyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 429 (MH"); '
3-(4-triflucromethylbenzoyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 429 (MH");
25 3-(pyridine-4-carbonyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 362 (MH");
3-(4-cyanobenzoyl)-1 ,2,3,6—tetrahydfbazepino[4, 5-bjindole-5-carboxylic
acid ethyl ester; MS (ES): 386 (MH");
3-(4-nitrobenzoyl)-1,2,3,6-tetrahydroazepinof4,5-bjindole-5-carboxylic
30 acid ethyl ester; MS (ES): 406 (MH");
3-(4-methyl-3-nitrobenzoyl)-1,2,3,6-tetrahydroazepino[4,5-bjindole-5-
carboxylic acid ethyl ester; MS (ES): 420 (MH"); ‘
3-(3,4-dimethoxybenzoyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 421 (MH");
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3-(2-methylbenzoyl}-1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic
acid ethyl ester; MS (ES): 375 (MH");
3-(4-methylbenzoyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic
acid ethyl ester; MS (ES): 375 (MH"); '
3-(2-chlorobenzoyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic
acid ethyl ester; MS (ES): 395 (MH");
3-(4-methoxycarbonylbenzoyl)-1 ,2,3,6-tetrahydroazepiho[4,5-b]indole-5-
carboxylic acid ethyl ester; MS (ES): 419 (MH");
3-~(biphenyl-4-carbonyl)-1,2,3,6-tétrahydroazepino[4,5-bjindole-5- .
carboxylic acid ethyl ester; MS (ES): 437 (MH*); '
3~(3-chlorobenzoyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic
acid ethyl ester; MS (ES): 395 (MH"); and
3-(4'~ﬂuorosulfonyl-behzoyl)-1,2,3,6—tetfahydroazepinq[4,5-b]indole-5- o
carboxylic acid ethyl ester; MS (ES): 443 (MH").

EXAMPLE 3
PREPARATION OF /1SO-PROPYL 1,2,3,6-TETRAHYDROAZEPINO[4,5-B]INDOLE-5-
CARBOXYLATE

NH
4

{‘_{ d Oi-Pr

A. 3-Bromopyruvic acid*hydrate (3.34 g, 20 mmol) was placed in a
flask and 1,1-dichloromethyl methyl ethér (3.7 mL, 20 mmol) was added at 20°C. The
mixture was heated to 50°C with stirring and a clear solution was obtained in 10
minutes. Heating was continued for 2 h. Solvent was removed under high vacuum to
give 3-bromopyruvic chloride (6 g, 20% pure by *H NMR) and the compound was used
without further purification. ’

B. To iso-propanol was added 3-bromopyruvic chloride (5 g) at
-5°C dropwise and the solution was stirred overnight at 20°C. Evaporation of solvent
gave iso-propyl 3-bromopyruvate (3.5 g), which was used in the next step without
further purification.

C. The title compound was prepared in a manner similar to that
described in Example 1A by using iso-propyl 3-bromopyruvate in iso-propanol; 'H-
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NMR (DMSO): 5 10.61 (1H, br s), 7.81 (1H, s), 7.67 (1H, m), 7.28 (2H, m), 6.83 (1H,
m), 4.96 (1H, br s), 3.39 (2H, m), 3.27 (1H, m), 2.93 (2H, m), 1.20 (6H, d); MS (ES):
271 (MHY).

EXAMPLE 4
PREPARATION OF 1SO-PROPYL. 3-BENZOYL-1,2,3,6-TETRAHYDROAZEPINO[4,5-B]INDOLE-5-
' CARBOXYLATE '

A. The tltle compound was prepared in'a manner similar to that
described in Example 2A by using iso-propyl 1,2,3, 6 -tetrahydroazepino[4,5-blindole-5-
carboxylate (Example 3) and benzoyl chloride; TH-NMR (CDCl5): 6 10.48 (1H, br s),
7.98 (1H, s), 7.47 (2H, m), 7.41 (2H, m), 7.40 (2H, m), 7.30 (1H, m), 7.15 (1H, m), 6.99
(1H, m), 5.04 (1H, m), 4.15 (2H, t), 3.2 (2H, d), 1.10 (6H, d); MS (ES): 375 (MH").

B. In a similar manner, but replacing benzoyl chloride with the
appropriately substituted acyl chloride, chloroformate, isocyanate or sulfonyl chloride,
the following compounds were made: ) '

iso-propyl 3-(4-fluorobenzoyl)-1,2,3,6-tetrahydroazepino[4,5-bjindole-5-
carboxylate; 'H-NMR (CDCl;): 6 10.43 (1H, br s), 7.86 (1H, s), 7.50 (2H, m), 7.41 (1H,
d)), 7.26 (1H, d), 6.98-7.15 (4H, m), 5.02 (1H, m), 4.10 (2H, t), 3.2 (2H d), 1.09 (6H,
m); MS (ES): 393 (MH");

iso-propyl 3-(4-anisoyl)-1,2,3,6-tetrahydroazepinof4,5-blindole-5-
carboxylate; 'H-NMR (CDCl5): 5 10.45 (1H, br s), 8.27 (1H, s), 7.47 (1H, d), 7.22 (1H,
d), 7.03 (1H, m), 6.90 (4H, m), 6.77 (2H, m), 5.07 (1H, m), 3.99 (2H, m), 3.11 (2H, d),
1.21 (6H, d); MS (ES): 421 (MH");

.iso-propyl 3-piperonyloyl-1,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylate; "H-NMR (CDCl3): 5 10.52 (1H, br s), 8.04 (1H, s), 7.48 (1H, d), 7.33 (1H,
d), 7.15 (1H, m), 7.08 (3H, m), 6.82 (1H, 8.5), 6.02 (2H, s), 5.17 (1H, m), 4.17 (2H, d),
3.11(2H, d), 1.20 (6H, d); MS (ES): 419 (MH");
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iso-propyl 3-phenoxylcarbpnyl-1 ,2,3,6-tetrahydroazepino[4,5-b]indole-5-'
carboxylate; '"H-NMR (CDCls): § 10.47 (1H, br s), 8.29 (1H, s), 7.38 (1H, d), 7.23-7.31
(3H, m), 7.16 (1H, d), 7.06 (3H, m), 6.97 (1H, m), 5.10 (1H, m), 4.02 (2H, m), 3.13 (2H,
d), 1.24 (6H, d); MS (ES): 391 (MH");

iso-propyl 3-(2,4-dichlorophenylcarbamoyi)-1,2,3,6-
tetrahydroazepino[4,5—b]indole-5-carbo'xylate; 'H-NMR (CDCly): 8 10.41 (1H, br s), 8.06

.(1H, d), 7.92 (1H, s, 7.31 (1H, d), 7.07-7.21 (4H, m), 6.90 (1H, m), 6.97 (1H, m), 5.07

(1H, m), 3.89 (2H, t), 3.04 (2H, t), 1.18 (6H, d); MS (ES): 458 (MH*);

' iso-propyl 3-(4-tert-butylbenzenesulfonyl)-1,2,3,6-
te_trahydroézepino[4,5-b]indole—5—carboxylate; H-NMR (CDC];;):I 5 10.52 (1H, br s), 8.43
(1H, d), 7.79 (2H, d), 7.56 (2H, d), 7.40 (1H, d), 7.33 (1H, d), 7.15'(1.H, m), 7.05 (1H,
m), 5.23 (1H, m), 3.84 (2 H, 1), 3.00 (2H, t), 1.41 (6H, d), 1.33 (9H, s); MS (ES): 467
(MH"; |

3-(4-chlorobenzoyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic
acid isopropyl ester; MS (ES): 409 (MH"); '

. 3-phenylcarbamoyl-1,2,3,6-tetrahydroazepino[4,5-bJindole-5-carboxylic
acid isopropy! ester; MS (ES): 390 (MH");

3-(4-chlorophenylcarbamoyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid isopropyl ester; MS (ES): 424 (MH");
3-p-tolylcarbamoyl-1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic
acid isopropyl ester; MS (ES): 404 (MH");
3-phenylacetyl-1,2,3,6-tetrahydroazepino[4,5-bjindole-5-carboxylic acid
isopropyl ester; MS (ES): 389 (MH');
3-(4-methoxybenzoyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid isopropy! ester; MS (ES): 405 (MH");
1,6-dihydro-2H-azepino[4,5-blindole-3,5-dicarboxylic acid 3-(4-
chlorophenyl) ester 5-isopropyl ester; MS (ES): 425 (MH");
1,6-dihydro-2H-azepino[4,5-blindole-3,5-dicarboxylic acid 5-isobropyl
ester 3-p-tolyl ester MS (ES): 405 (MH"); '
3-(4-methoxyphenylcarbamoyl)-1,2,3,6-tetrahydroazepinof4,5-bjindole-
5-carboxylic acid isopropyl ester; MS (éS): 420 (MH"),
3-nonanoyl-1,2,3,6-tetrahydroazepinof4,5-bJindole-5-carboxylic acid
isopropyl ester; MS (ES): 411 (MH");
3-(2-methoxybenzoyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid isopropyl ester; MS (ES): 405 (MH™);
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3-(3-phenylpropionyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid isopropyl ester; MS (ES): 403 (MH");
3-(toluene-4-sulfonyl)-1,2,3,6-tetrahydroazepinof4,5-blindole-5-
carboxylic acid isopropyl ester; MS (ES): 425 (MH");
5 3-(4-chlorobenzenesulfonyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid isopropyl ester; MS (ES): 445 (MH");
. 3- (4—methoxybenzenesulfonyl) -1,2,3 6-tetrahydroazep|no[4 5-b]|ndole-5-
carboxylic acid isopropyl ester; MS (ES): 441 (MH");
3-(3,4-dimethoxybenzenesulfonyl)-1,2,3,6-
10 tetrahydroazeplno[4 5- b]|ndole-5-carboxyllc acid isopropyl ester; MS (ES) 471 (MH™Y;
3-(4-trifluoromethoxybenzenesulfonyl)-1,2,3,6-
tetrahydroazepino[4, 5-b]indole-5-carboxylic acid isopropyl ester; MS (ES)' 495 (MH");
3-(2,4- dlchlorobenzoyl) -1,2,3,6-tetrahydroazepinof4, 5-b]|ndole-5-
carboxylic acid isopropyl ester; MS (ES): 443 (MH"); -
15 3- (3—methoxybenzoyl) -1,2,3 6-tetrahydroazep|no[4 5~ b]mdole-5-
' carboxyhc acid isopropyl ester; MS (ES): 405 (MH ); and
3-(benzo[1,3]dioxole-5-carbonyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-
5-carboxylic acid isopropyl ester; MS (ES): 419 (MH").

EXAMPLE 5
Gy 20 PREPARATION OF N-PROPYL 3-BENZOYL-1,2,3,6-TETRAHYDROAZEPINO[4,5-B]INDOLE-
5-CARBOXYLATE

Y

N
N\ /
N On-Pr
H lof
A. In a similar manner as described in Example 1A, but using n-

propyl 3-bromopyruvate and n-propanol, the following compound was prepared:

25 n-propyt 1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylate; H-NMR
(CDCl3): 8 10.41 (1H, br s), 7.74 (1H, d), 7.35 (1H, s), 7.56 (1H, d), 7.26 (1H, d), 7.09
(1H, m), 5.23 (1H, brs), 4.11 (2H, d), 3.54 (2H, br s), 3.12 (2H, br s), 1.68 (2H, m),
0.95 (3H, t); MS (ES): 271 (MH").
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B. The title compound was prepared in a manner similar to that
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‘described in Example 2A by using n-propyl 1,2,3,6-tetrahydroazepino[4,5-blindole-5-

carboxylate (compound of step A) and benzoy! chloride; 1H-NI\‘/IR (CDCl3): 8 10.55 (1H,
brs), 8.07 (1 H; s), 7.52-7.58 (4H, m), 7.47 (2H, m), 7.33 (1H, d), 7.21 (1H, m), 712
(1H, m), 4.23 (2H, 1), 4.13 (2H, m), 3.28 (2H, m), 1.56 (2H, m), 1.40 (3H, t); MS (ES):
375 (MH"). ‘

C. In a similar manner, but replacing benzoyl chloride with the
appropriately substituted acyl chloride, chloroformate, isocyanate or sulfonyl chlonde
the followingcompounds were prepared:

n-propyl 3-(4-fluorobenzoyl)-1,2,3,6-tetrahydroazepino[4,5-bjindole-5-
carboxylate; 'H-NMR (CDCly): 8 10.54 (1H, br s), 8.00 (1H, s), 7.62 (2H, m), 7.53 (1H,
d), 7.38 (1H, d), 7.10-7.24 (4H, m), 4.23 (2H, t), 4.15 (2H, t), 3.28 (2H, t), 1.51 (2H, m),
0.81 (3H t); MS (ES): 393 (MH"); '

n-propyl 3-(3-anisoyl)-1,2,3 6-tetrahydroazepmo[4 5-blindole-5- -
carboxylate; '"H-NMR (CDCIa). 8 10.54 (1H, br s), 8.09 (1H, s), 7.54 (1H, d), 7.36 (2H, '
m), 7.20 (1H, m), 7.05-7.13 (4H, m), 4.22 (2H, t), 4.12 (2H, t), 3.84 (3H, s), 3.27 (2H, 1),
1.67 (2H, m), 0.80 (3H, t); MS (ES): 405 (MH"); '

n-propyl 3-piperonyloyl-1,2,3,6-tetrahydroazepino[4,5-bjindole-5-
carboxylate; "H-NMR (CDCls): & 10.55 (1H, br s), 8.09 (1H, s), 7.52 (1H, d), 7.38 (1H,

+d), 7.23 (1H, m), 7.09-7.14 (3H, m), 6.86 (1H, d), 6.05 (2H, s), 4.22 (2H, 1), 4.17 (2H,

t3.26 (2H, t), 1.62 (2H, m), 0.85 (3H, t); MS (ES): 419 (MH");

3-(4-chlorobenzoyl)-1,2,3,6-tetrahydroazepinof4, 5-b]|ndole -5-carboxylic
acid propyl ester; MS (ES): 409 (MH");

n-propyl 3-phenylacetyl-1,2,3,6-tetrahydroazepinof4,5-bjindole-5-
carboxylic acid ester; (MS (ES): 389 (MH");

3-(2,4-dichlorobenzoyl)-1,2,3 6—tetrahydroazepmo[4 5-blindole-5-
carboxylic acid propyl ester; MS (ES): 443 (MH*);

3-(2-methoxybenzoyl)-1,2,3,6-tetrahydroazepinol4,5-bjindole-5-
carboxylic acid propyl ester; MS (ES): 405 (MH™);

. 3-(4-methoxybenzoyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid propyl ester; MS (ES): 405 (MH");

1,6-dihydro-2H-azepinol[4,5-blindole-3,5-dicarboxylic acid 3-phenyl ester
5-propyl ester; MS (ES): 491 (MH");
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' 3-(2,4-dichlorophenylcarbamoyl)-1 ,2,3,6-tetrahydroazepino[4,5-blindole-
5-carboxylic acid propyl ester; MS (ES): 448 (MH"); '
3-(4-methoxybenzenesulfonyl)-1,2,3 ,6-tetrahydroazepino[4,5-bjindole-5-
carboxylic acid propyl ester; MS (ES): 448 (MH™);
5 - . 3-(4-chlorobenzenesulfonyl)-1,2,3 6-tetrahydroazep|no[4 5-b]|ndole -5-
carboxylic acid propyl ester; MS (ES): 448 (MH"); and
n-propyl 3-(3,4-difluorobenzoyl)-1 ,2,3,é-tetrahydroazepino[4,5-b]indole'-
5-carboxylate; MS (ES): 411 (MH").

EXAMPLE 6 )
10 ' PREPARATION OF N-PROPYL3(4-FLUOROBENZOYL)-8-FLUORO-1,2,3,6-
TETRAHYDROAZEPINO[4,5-BJINDOLE-5-CARBOXYLATE )

N
r}_@_ﬂ:
N\ /
) . /

0]
O
A. In a manner similar to that described in Example 1A, by using 6-
fluoro-tryptamine-HCl and n-propyl 3-bromopyruvate, the following compound was

15 prepared: ' ‘

8-fluoro-1,2,3,6-tetrahydroazepino[4,5-bjindole-5-carboxylic acid n-
propyl ester MS (ESI): 289 (MH"). ' | '

B. In a manner similar to that described in Example 2A, but
replacing ethyl 1,2,3,6-tetrahydroazepinof4,5-bjindole-5-carboxylate with 8-fluoro-

20 1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic acid n-propyl ester (the compound
in Step A) and using the appropriate acyl chloride, the following compounds were
prepared:

n-propy! 3-(4-fluorobenzoyl)-8-fluoro-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylate; MS (ES): 411 (MH");

25 : n-propyl 3-(4-methoxybenzoyl)-8-fluoro-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylate; MS (ESI): 423 (MH"); and

n-propyl 3-(4-chiorobenzoyl)-8-fluoro-1,2,3,6-
tetrahydroazepino[4,5-bJindole-5-carboxylate; MS(ESI): 427(MH").

101 pENDED SHEET
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EXAMPLE 7
PREPARATION OF N-PROPYL 3(4-FLUOROBENZOYL)-2-METHYL-1 ,2,3,6-
TETRAHYDROAZEPINO[4,5-B]INDOLE-5-CARBOXYLATE

A 2-Methyl-1 ,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic
acid n-propyl.ester was prepared in the manner described in Example 1A using a-
methyl tryptamme and n-propyl 3-bromopyruvate; MS (ESI): 285 (MH").

B. The title compound was prepared in a manner simitar to that
described in Example 2A by using 2-methyl-1 ,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid n-propyl ester (compound in Paragraph A) and 4-fluocrobenzoyl
chloride; MS (ES): 407 (MH"). The racemic sample was submitted to chiral separation
using a 10 mm x 250 mm Chiralcel OD column and a 10 % iPrOH/hexane isocratic -
mobile phase to give two isomers.

C. In a similar manner as described above, but replacing 4-
fluorobenzoyl chloride with the appropriately substituted benzoyl chloride, the followmg
compounds were prepared:

n-propyl 3-(3,4-difluorobenzoyl)-2-methyl-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylate; MS (ES): 425 (MH");

n-propyl 3-(4-chlorobenzoyl)-2-methyi-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylate; MS (ES): 423 (MH™);

n-propyl 3-(4-methoxybenzoyl)-2-methyl-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylate; MS (ESI): 419 ((MH");

n-propyl 2-methyl-3-(2-toluoyl)-1 ,2,3,6—tet'rahydroazepino[4,5-b]indole-5-
carboxylate; MS (ESI): 403 (MH"); and

n-propyl 3-[2,5-bis(trifluoromethyl)benzoyl]-2-methyl-1 ,2,3,6-
tetrahydroazepino[4,5-bJindole-5-carboxylate; MS (ESI): 525 (MH").

-
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EXAMPLE 8

PREPARATION OF N-PROPYL 3(4-FLUOROBENZOYL )-2-METHYL-8-FLUORO-1,2,3,6-
T:ETRAHYDROAZEPINO[4,5-B]INDOLE-5-CARBOXYLATE‘

%) O/\/ v

A. 6-Fluoro-3-(2-nitropropenyl)-1H-indole was prepared by
combining 6-fluoroindole-3-carboxaldehyde (485 mg, 2.97 mmol), nitroethane (6.0 mL),
and ammonium acetate (250 mg, 3.27 mmol). The reaction solution was allowed to
reflux 2 hours. The reaction solution was diluted with EtOAc (100 mL), washed with
H,O (50 mL x 2), partitioned, dried over Na;SO.,, filtered, and concentrated under
reduced pressure to provide 560 mg (86 % yield) of 6-ﬂuoro—3—(2—nitropropenyl)-1 H-
indole? "H NMR (CDCl5) 5 11.03 (1H, br s), 8.41 (1H, s), 7.63 (1H, dd), 7.50 (1H, s),

7.06'(1H, dd), 6.92 (1H, 1), 2.44 (3H, s); TLC (SiO; plate, 100 % DCM) R;=0.7.

B. a-Methyl-6-fluorotryptamine was prepared by the dropwise
addition of an anhydrous THF solution of 6-fluoro-3-(2-nitropropenyl)-1H-indole (560
mg, 2.54 mmol) to a stirred mixture of LiAlH, (480 mg, 12.7 mmol) in THF (40 mL) at
0°C. The reaction slurry was allowed to stir under N, from 0°C to ambient room
temperature over 3.5 hours. The reaction solution was again cooled to 0°C prior to the
dropwise addition of H,O to quench excess LiAlH,. The reaction suspension was
filtered through a pad of Celite to remove Al salts. The filtrate was concentrated under
reduced pressure, diluted with EtOAc (200 mL), washed with NaCl (50 mL x 2), dried
over N52804, filtered and concentrated under reduced pressure to provide 450 mg of
a-methyl-8-fluorotryptamine as a viscous oil; 'H NMR (CDCl3) & 8.30 (1H, br s), 7.52
(1H, m), 6.98-7.04 (2H, m), 6.87 (1H, 1), 3.29 (1H, m), 2.87 (1H, dd), 2.64 (1H, q), 1.256
(3H, d); MS (ESI): 193 (MH"); TLC (SiO; plate, 100 % DCM) R:= 0.1.

C. 2-Methyl-8-fluoro-1 ,2,3,6-tetrahydroazepino{4,5-bjindole-5-
carboxylic acid n-propyl ester was prepared in a manner similar to that described in
Example 1A by using a-methyl-6-fluorotryptamine and n-propyl 3-bromopyruvate; MS
(ESI): 303 (MH").

D. The title compound was prepared in a manner similar to that
described in Example 2A by using 2-methyl-8-fluoro-1,2,3,6-
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tetrahydroazepino|f4,5-b]ind6le~5-carboxylic acid n-propyl ester and 4-fluorobenzoyl
chloride; "H NMR (CDCl3) 8 10.47 (1H, s), 7.96 (1H, s), 7.61-7.65 (2H, m), 7.41 (1H,
m), 7.17 (2H, 1), 7.05 (1H, dd), 6.90 (1H, 1), 5.63 (1H, m), 4.17 (2H, m), 4.05 (2H, m),
3.38 (1H, dd), 3.07 (1H, dd), 1.55 (2H, m), 1.07 (3H, d), 0.77 (3H, t); MS (ES) 425
(MH").

E. In a similar manner as described in Stéps A through D, but
replacing 4-fluorobenzoyl chioride with 3,4-difluorobenzoyl chloride in Step D, the
following compound was prepared: '

n-propyl 3(3,4-diflucrobenzoyl)-2-methyl-8-fluoro-1,2,3,6-
tetrahydroazepino[4,5-bjindole-5-carboxylate; MS (ESI): 427 (MH").

EXAMPLE 9
PREPARATION OF N-PROPYL-3(4-FLUOROBENZOYL)-2-ETHYL-1,2,3,6-
TETRAHYDROAZEPINO[4,5-B]INDOLE-5-CARBOXYLATE

o O/\/

A. a-Ethyl tryptamine was prepared in a manner similar to that
described in Steps A and B of Example 8 by replacing nitroethane with 1-nitropropane
at Step A; MS (ESI): 207 (MH").

B. 2-Ethyl 1,2,3,6-tetrahydroazepinof4,5-b]indole-5-carboxylic acid
n-propyl ester was prepared in a manner similar to that described in Example 1A but
replacing tryptamine hydrochloride with a-ethyl tryptamine and ethyl 3-bromopyruvafe
with n-propyl 3-bromopyruvate; MS (ESI): 303 (MH"). '

C. The title compound was prepared in a manner similar to that
described in Example 2A but replacing ethyl 1,2,3,6-tetrahydroazepino[4,5-bjindole-5-
carboxylate with 2-ethyl-1 ,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic acid n-
propyl ester; MS(ESI): 421(MH"). The racemic sample was submitted to chiral
chromatography using a Chiralcel OD 10 mm x 250 mm column and a 10 % iPrOH /
hexane mobile phase to give two isomers.
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~D. in a similar manner as described above in Step C, but replacing

4-fluorobenzoyl chloride with the appropriately substituted benzoyi chloride, the
following compounds were prepared:

n-propyl 3(3,4-difluorobenzoyl)-2-ethyl-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylate; MS (ESI): 439 (MH*");

n-propy! 3(4-chlorobenzoyl)-2-ethyl-1,2,3,6-
tetrahydroazepino[4,5-bjindole-5-carboxylate; MS (ESI): 437 (MH"); and

n-propy! 3(4-methoxybenzoyl)-2-ethyl-1,2,3,6-
tetrahydroazepinof4,5-blindole-5-carboxylate; MS (ESI): 433 (MH?).

EXAMPLE 10
PREPARATION OF ETHYL 3-(4-FLUOROBENZOYL)-9-METHOXY-1,2,3,6-
TETRAHYDROAZEPINO[4,5-B]INDOLE-5-CARBOXYLATE

>

MeO-__ \
e .
N
N OEt
H o
A. The title compound was prepared in a manner similar to that

described in Example 2A by using ethyl 9-methoxy-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylate and 4-fluorobenzoyl chioride; "H-NMR
(CDCl3): 8 10.42 (1H, br s), 7.98 (1H, s), 7.62 (2H, m), 7.28 (1H, m), 7.16 (2H, m), 6.93
(1H, d), 6.88 (1H, dd), 4.24 (4H, m), 3.88 (3H, s), 3.23 (2H, m), 1.23 (3H, t); MS (ES):
409 (MH"). C

B. In a similar manner, but replacing 4-fluorobenzoyl chloride with
the appropriately substituted acyl chloride, chloroformate or isocyanate, the following
compounds were prepared:

ethyl 9-methoxy-3-piperonyloyl-1 ,2,3,6-tetrahydroazepino[4,5-blindole-
5-carboxylate; "H-NMR (CDCl5): 5 10.43 (1H, br s), 8.06 (1H, s), 7.27 (2H, m), 7.12
(2H, m), 6.93 (1H, d), 6.86 (2H, m), 6.01 (2H, s), 4.25 (2H, q), 4.21 (2H, t), 3.88 (3H, s),
3.21 (2H, m), 1.26 (3H, t); MS (ES): 435 (MH";

3-(2,4-dichlorobenzoyl)-9-methoxy-1,2,3,6-
tetrahydroazepinof4,5-blindole-5-carboxylic acid ethyl ester;

- 105
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eths-/l 3-benzoyl-9-methoxy-1,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylate; MS (ES): 390 (M");
3-(4-chlorobenzoyl)-9-methoxy-1,2,3,6-tetrahydroazepinof4,5-bJindole-
5-carboxylic acid ethyl ester; MS (ES): 390 (MH*);
3-acetyl-9-methoxy-1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic
acid ethyl ester; MS (ES): 329 (MH"),
9-methoxy-3-(2-methoxybenzoyl)-1,2,3,6-
tetrahydroaiepino[4,5-b]indole-5-carboxylic acid ethyl ester; MS (ES): 421 (MH*);
9-methoxy-3:(3-methoxybenzoyl)-1,2,3,6-
tetrahydroazepino(4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 421 (MH*);
9-methoxy—3-(4—methoxybeﬁzoyl)—1 ,2,3,6-
tetrahydroazepino[4,5-b]indole-5-carboxylic acid ethyl ester; MS (ES): 421 (MH");
9-methoxy-1 ,6-dihydro-2H-azepino[4,5-b]indole-3,5_-dicarboxylic acid 5-
ethyl ester 3-phenyl ester; MS (ES): 407 (MH"); and
3-(2,4—dichIoroph_enyIcarbamoyl)—Q-methoxy—1 ,2,3,6-
tetrahydroazepino[4,5—b]indol¢-5-carboxylic acid ethyl ester; MS (ES): 474 (MH").

. EXAMPLE 11 , -
PREPARATION OF ETHYL 9-FLUORO-3-(4-FLUOROBENZOYL)-1,2,3,6~
TETRAHYDROAZEPINO[4,5-B]INDOLE-5-CARBOXYLATE

>~

N
F
\__/
N OEt
H ¢
A. The title compound was prepared in a manner similar to that

described in Example 2 by using ethyl 9-fluoro-1 ,2,3,6-tetrahydroazepino[4,5-_b]indole-
5-carboxylate and 4-flucrobenzoyl chloride; "H-NMR (CDCl;): 5 10.57 (1H, br s), 8.04
(1H, 8), 7.62 (2H, dd), 7.29 (1H, m), 7.16 (3H, m), 6.95 (1H, m), 4.24 (4H, m), 3.20 (2H,
m), 1.22 (3H, t); MS (ES): 397 (MH").

B. In a similar manner, but replacing 4-fluorobenzoyl chloride with

the appropriately substituted acyl chloride, chloroformate or isocyanate, the following
compounds were prepared:
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- ethyl 9-fluoro-3-(4-toluoyl)-1,2,3,6-tetrahydroazepino{4,5-blindole-5-
carbokylate; "H-NMR (CDCls): 5 10.57 (1H, br s), 8.14 (1H, s), 7.49 (2H, d), 7.27 (3H,
m), 7.15 (1H, dd), 6.93 (1H, m), 4.23 (4H, m), 3.19 (2H, m), 2.43 (3H, s), 1.22 (3H); MS *
(ES): 393 (MH");

3-benzoyl-9-fluoro-1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic
acid ethyl ester; MS (ES): 379 (MH"); '

9—ﬂuoro-3—(3-fluo}obenzoyl)-1 ,2,3,6-tetrahydroazepino[4,5-bjindole-5-
carboxylic acid ethyl ester; MS (ES): 397 (MH");

3-(2,3-difluorobenzoyl)-9-fluoro-1,2,3,6-tetrahydroazepino{4,5-bjindole-
5-carboxylic acid ethyl ester; MS'(ES): 415 (MH");

' 3-(2,4—difluorobénzbyl)-Q-fluoro-1,2,3,6—tetrahydroazepino[4,5-b]indole-

5-carboxylic acid ethyl ester; MS (ES): 415 (MH");

3-(2,5-difIuorobenzoyl)-Q-ﬂubro-1 ,2,3,6-tetrahydroazepinof4,5-blindole-
5-carboxylic acid ethyl ester; MS (ES): 415 (MH");

3-(3,4-difluorobenzoyl)-9-fluoro-1,2,3,6-tetrahydroazepino[4,5-blindole-
5-carboxylic acid ethyl ester; MS (ES): 415 (MH");

3-(3,5-diflucrobenzoyl)-9-fluoro-1,2,3,6-tetrahydroazepino[4,5-blindole-
5-carboxylic acid ethyl ester; MS (ES): 415 (MH"); ‘

3-(4-Chlorobenzoyl)-9-fluoro-1,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid ethyl ester;MS (ES): 413 (MH");

3-(2,4-dichldrobenzoyl)-9-fluoro-1,2,3,6-tetrahydroazepino[4,5-blindole-
5-carboxylic acid ethyl ester; MS (ES): 447 (MH"); .

9-fluoro-3-(3-methoxybenzoyl)-1,2,3,6-tetrahydroazepinof4,5-blindole-5
carboxylic acid ethyl ester; MS (ES): 409 (MH™);

9-fluoro-3-(4-methoxybenzoyi)-1 ,2,3,6‘—tetrahydroazepino[4,5—b]indolé-5
carboxylic acid ethyl ester; MS (ES): 409 (MH");

3-(benzo[1,3]dioxole-5-carbonyl)-9-fluoro-1,2,3,6-
tetrahydroazepino[4,5-bjindole-5-carboxylic acid ethyl ester; MS (ES): 423 (MH");

9-fluoro-3-(pyridine-3-carbonyl)-1,2,3,6-tetrahydroazepinof4,5-bjindole-
5-carboxylic acid ethyl ester; MS (ES): 380 (MH");

9-fluoro-3-(pyridine-4-carbonyl)-1,2,3,6-tetrahydroazepino[4,5-bjindole-
5-carboxylic acid ethyl ester; MS (ES): 380 (MH");

9-ﬂuoro-3-(4»fluorosulfonyl-beﬁzoyl )-1,2,3,6-
tetrahydroazepino[4,5-bjindole-5-carboxylic acid ethyl ester; MS (ES): 461 (MH");

'
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9-fluoro-3-(4-nitrobenzoyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 424 (MH*);

9-fluoro-1,6-dihydro-2H-azepino[4,5-blindole-3,5-dicarboxylic acid 5-
ethyl ester; 3-phenyl ester; MS (ES): 395 (MH"); and

3-(2,4-dichlorophenylcarbamoyl)-9-fluoro-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 463 (MH").

EXAMPLE 12
PREPARATION OF ETHYL 9-CHLORO-3-(3-FLUOROBENZOYL)-1,2,3,6-
*  TETRAHYDROAZEPINO[4,5-B]INDOLE-5-CARBOXYLATE

>

Cl ™
¢/ . F
N  }—OEt
H o
A. The title compound was preparéd in a manner similar to that

described in Example 2A by using ethyl 9-chloro-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylate and 3-fluorobenzoyl chloride; H-NMR
(CDCls): 6 10.61 (1H, br s), 8.07 (1H, s), 7.46 (2H, m), 7.28 (4H, m), 7.14 (1H, dd),
4.25 (2H, q), 4.19 (2H, t), 3.21 (2H, 1), 1.22 (3H, 1); MS (ES): 413 (MH").

B. In a similar manner, but replacing 3-fluorobenzoyl chloride with
the appropriately substituted acyl chloride, chloroformate or isocyanate, the following
compounds were prepared: S ’

ethyl 9-chloro-3-(4-chlorobenzoyl)-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylate; 'H-NMR (CDCl3): & 10.52 (1H, br s), 8.04
(1H, s), 7.55 (2H, m), 7.46 (3H, m), 7.29 (1H, d), 7.14 (1H, dd), 4.26 (2H, q), 4.19 (2H,
t), 3.21 (2H, 1), 1.23 (3H, t); MS (ES): 429 (MH");

ethyl 9-chloro-3-(2-anisoyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylate; "H-NMR (CDCl,): 8 10.56 (1H, br s), 8.05 (1H, br s), 7.48 (2H, m), 7. (1H,
dd), 7.26 (1H, d), 7.10 (2H, m), 6.98 (1H, d), 4.21 (2H, br s), 3.90 (2H, br s), 3.24 (2H,
brs), 1.21 (3H, br s); MS (ES): 425 (MH");

ethyl 9-chloro-3-(2,5-difluorobenzoyl)-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylate; MS (ES): 431 (MH");

]
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3-benzoyl-9-chloro-1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic
acid ethyl ester; MS (ES): 395 (MH");
9-chloro-3-(2, 3-difluorobenzoyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-
5-carboxylic acid ethyl ester; MS (ES): 431 (MH");
5 : 9-chloro-3-(2,4-difluorobenzoyl)-1,2,3,6-tetrahydroazepino(4,5-blindole-
5-carboxylic acid ethyl ester; MS (ES): 431 (MH"); .
9-chloro-3-(2,6-difluorobenzoyl)-1,2 3,6—tetrahydroazepirio[4,5-b]indo|e-
5-carboxylic acid ethyl ester; MS (ES): 431 (MH");
9-chloro-3-(3, 4—d|ﬂuorobenzoyl) -1,2,3,6-tetrahydroazepino[4,5- b]mdole-
£, ~ 10 5-carboxylic acid ethyl ester; MS (ES): 431 (MH"); -
et 9-chloro-3-(3,5-difluorobenzoyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-
5-carboxylic acid ethyl ester; MS (ES): 431 (MH');
" 9-chloro-3-(2,4-dichlorobenzoyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-
5-carboxylic acid ethyl ester; MS (ES): 463 (MH"); ’
15 9-chloro-3-(3-methoxybenzoyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-
5-carboxylic acid ethyl ester; MS (ES): 425 (MH"); :
' 9-chloro-3-(4-methoxybenzoyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-
5- carboxyhc acid ethyl ester; MS (ES): 425 (MH") .
. 9-chloro-3- (4~f|uorobenzoyl)—1 23 6-tetrahydroazep|no[4 5-b]|ndole-5-
20 carboxylic acid ethyl ester; MS (ES): 413 (MH");
' 3-(benzo[1,3]dioxole-5-carbonyl)-9-chloro-1,2,3,6-
tetrahydr_oazepino[4,5-b]indole—5-carboxylic acid ethyl ester; MS (ES): 439 (MH);
9-chloro-1 ,6—dihydro-2H-_azépino[4,5-b]indo|e-3,5-dicarboxylic acid 5-
ethyl ester; 3-phenyl ester; MS (ES): 410 (MH");
25 9-chloro-3-(2,4-dichlorophenylcarbamoyl)-1,2,3,6-
tetrahydroazepino[4,5-bjindole-5-carboxylic acid ethyl ester; MS (ES): 478 (MH"); and
' 9-chloro-3-(2-fluorobenzoyl)-1,2,3,6-tetrahydroazepino(4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 413 (MH"). '
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EXAMPLE 13
PREPARATION OF 9-BROMO-3-(4-FLUOROBENZOYL})-1,2,3,6-
TETRAHYDROAZEPINO[4,5-B]INDOLE-5-CARBOXYLIC ACID ETHYL ESTER

Br ' O
QLT
Va
H o F

-
, A. The title compound was prepared in a manner similar to that
described in Example 2A by using 9-bromo-1,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid ethyl ester and 4-fluorobenzoyl chloride; 'H-NMR (CDCls): 8 10.56 (1H,
s), 7.98 (1H, s), 7.56 (3H, m), 7.19 (1H, m), 7.09 (2H, m), 417 (4H; m), 3.13 (2H, m),
1.13 (3H, t). MS (ESI): 457, 459 (MH").

B. In a similar manner, but replacing 4-fluorobenzoy! chloride with
the apprdpriate benzoyl chioride, the following compounds were prepared: '

9-bromo-3-(3-fluorobenzoyl)-1,2,3,6-tetrahydroazepino[4,5-bJindole-5-
carboxylic acid ethyl ester; MS (ESI): 457, 459 (MH"); '

9-bromo-3-(2-fluorobenzoyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid ethyl ester; MS (ESI): 457, 459 (MH");

3-benzoyl-9-bromo-1,2,3,6-tetrahydroazepino[4,5-b]indole-5-carboxylic
acid ethyl ester; MS (ESI): 439, 441 (MH");

9-bromo-3-(4-chlorobenzoyl)-1,2,3,6-tetrahydroazepino[4,5-bjindoie-5-
carboxylic acid ethyl ester; MS (ESI): 473, 475 (MH"); and

9-bromo-3-(3-chlorobenzoyl)-1 ,2,3,G-tetrahydroazepino[4,5-b]ind6le-5-
carboxylic acid ethyl ester;MS (ESI): 473, 475 (MH").

EXAMPLE 14
PREPARATION OF ETHYL 3-BENZOYL-8-METHOXY-1,2,3,6-
TETRAHYDROAZEPINO[4,5-B]INDOLE-5-CARBOXYLATE

>0

Y

TZ_

MeO OEt

o
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A. The title compound was prepared in a manner similar to that
described in Example 2A by using ethyl 8-methoxy-1,2,3,6-
tetrahydroézepino[4,5—b]indole-5-carboxylate and benzoyl chloride; "H-NMR (CDCl): &
10.41 (1H, br s), 7.98 (1H, s), 7.56 (2H, m), 7.52 (1H, m), 7.46 (2H, m), 7.39 (1H, d),
6.86 (1H, d), 6.79 (1H, dd), 4.22 (2H, q), 4.19 (2H, 1), 3.86 (3H, s), 3.23 (2H, 1), 1.20
(3H, t); MS (ES): 301 (MH").

B. In a similar manner as described above, but replacing benzoyl
chloride with the appropfiately substituted acyl chloridé, chloroformate and isocyante,
the following compounds were prepared:

ethyl 3-benzoyl-8-methoxy-1,2,3,6-tetrahydroazepino[4,5-bjindole-5-
carboxylate; "H-NMR (CDClg): 8 10.40 (1H, brs), 7.90 (1H, s), 7.61 (2H, m), 7.40 (1H,
d), 7.15 (2H, m), 6.86 (1H, d), 6.79 (1H, dd), 4.25 (2H, q), 4.19 (2H, 1), 3.86 (3 H, s),
3.23 (2H, t), 1.23 (3H, t); MS (ES): 408 (M"); ,

ethyl 8-methoxy-3-(2,3,4-trifluorobenzoyl)-1 ,2,3,6-tétrahydroazepino-
[4,5-blindole-5-carboxylate; 'H-NMR (CDCls): 5 10.35 (1H, brs), 7.38 (1H, d), 7.26 (2
H, m), 7.12 (1H, m), 7.15 (1H, m), 6.85 (1H, d), 6.79 (1H, dd), 4.25 (2H, m), 4.19 (2H,

© 1), 3.86 (3H, s), 3.23 (2H, 1), 1.23 (3H, t); MS (ES): 444 (M*);

3-(2,4-difluorobenzoyl)-8-methoxy-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 427 (MH*);

3-(benzo[1,3]dioxole-5-carbonyl)-8-methoxy-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyi ester; MS (ES): 435 (MH*Y);

3-(2,4-dichlorophenylcarbamoyl)-8-methoxy-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 474 (MH"); and

8-methoxy-1,6-dihydro-2H-azepino[4,5-blindole-3,5-dicarboxylic acid 5-
ethyl ester; 3-phenyl ester; MS (ES): 407 (MH"). '

EXAMPLE 15
PREPARATION OF ETHYL 8-FLUORO-3-BENZOYL-1,2,3,6-
TETRAHYDROAZEPINO[4,5-B]INDOLE-5-CARBOXYLATE

O
N
Y

OEt

-
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described in Example 2A by using ethyl 8-fluoro-1,2,3,6-
tetrahyd_roazepino[4,5-b]indole-5-carboxylate and benzoyl chloride; "H-NMR (CDCl): &
10.57 (1H, br s), 8.05 (1H, s), 7.55 (3H, m), 7.45 (3H, m), 7.05 (1H, dd), 6.87 (1H, m),
4.22 (4H, m), 3.24 (2H,' t), 1.2 (3H, t); MS (ES): 379 (MH").

B. In a similar manner, but replacing benzoyl chloride with the
appropriately substituted acyl chioride, chloroformate or isocyanate, the followin'g
compounds were prepared: |

' ethyl 8-fluoro-3-(3-fluorobenzoyl)-1,2,3,6-
tetrahydroazep'ino[4,5-b]indo|e-5-carboxylate; TH-NMR (CDCls): 8 10.56 (1H, br s), 7.99
(1H, s), 7.44 (2H, m), 7.32 (2H, m), 7.24 (1’H, m), 7.04 (1H, dd), 6.88 (1H, m), 4.25 (2H,
q), 4.19 (2H, t), 3.24 (2H, m), 1.23 (3H, t); MS (ES): 397 (MH");

ethyl 8-fluoro-3-(4-fluorobenzoyl)-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylate; TH-NMR (CDClg): 6 10.46 (1H, br s), 7.97
(1H, s), 7.62 (2H, m), 7.43 (1H, m), 7.17 (2H, m), 7.05 (1H, dd), 6.88 (1H, m), 4.25 (2H,
q), 4.21 (2H, t), 3.24 (2H, 1), 1.25 (3H, t); MS (ES): 396 (M");

ethyl 3-(3,4-difluorobenzoyl)-8-fluoro-1,2,3,6-
tetrahydroazepino[4,5-bJindole-5-carboxylate; "H-NMR (CDCls): 5 10.55 (1H, br s), 7.93
(1H, s), 7.46 (2H, m), 7.35 (1H, m), 7.25 (1H, m), 7.05 (1H, dd), 6.88 (1H, m), 4.28 (2H,
q), 4.19 (ZH'), 3.24 (2 H, t), 1.25 (3H, t); MS (ES): 415 (MH");

ethyl 3-(4-anisoyl)-8-fluoro-1 ,2,3,6-tetfahyd}oazepino[4,5-b]indole—5-
carboxylate; 'H-NMR (CDCl,): § 10.58 (1H, br s), 8.07 (1H, s), 7.59 (ZH, m), 7.41 (1H,
m), 7.05 (1H, dd), 6.96 (2H, m), 6.87 (1H, m), 4.26 (2H, q), 4.21 (2H, t), 3.88 (3H, s),
3.23 (2H, t), 1.24 (3H, t); MS (ES): 409 (MH"); )

ethyl 8-fluoro-3-piperonyloyl-1,2,3,6-tetrahydroazepinof4,5-blindole-5-
carboxylate; "H-NMR (CDCl,): 8 10.57 (1H, br s), 8.06 (1H, s), 7.4 (1H, dd), 7.10 (2H,
m), 7.04 (1H, dd), 6.87 (2H, m), 6.06 (2H, s), 4.27 (2H, q), 4.19 (2H, 1), 3.22 (2H, 1),
1.26 (3H, t); MS (ES): 422 (M");

ethyl 3-(2,4-dichlorophenylcarbamoyl)-8-fluoro-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylate; 'H-NMR (CDCly): § 10.60 (1H, br s), 8.21
(1H, d), 8.13 (1 H, s), 7.42 (2H, m), 7.27 (1H, m), 7.05 (1H, d), 6.87 (1H, m), 4.39 (2H,
q), 4.1 (2H, m), 3.22 (2H, m), 1.41 (3H, t); MS (ES): 462 (MH");

3-acetyl-8-fluoro-1,2,3,6-tetrahydroazepino[4,5-bjindole-5-carboxylic
acid ethyl ester; MS (ES): 317 (MH™);
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8-fluoro-3-(2-fluorobenzoyl)-1 ,2,3,6-tetrahydroazepino[4,5-b]indole-5-
carboxylic acid ethy! ester; MS (ES): 397 (MH");

3-(2,3-difluorobenzoyl)-8-fluoro-1 ,2,3,6-tetrahydroazepino[4,5-bjindole-
5-carboxylic acid ethyl ester; MS (ES): 415 (MH");

3-(2,5-difluorobenzoyl)-8-fluoro-1,2,3,6-tetrahydroazepino[4,5-blindole-
5-carboxylic acid ethyl ester; MS (ES): 415 (MH*");

3-(2, 6-d|ﬂuorobenzoyl) -8-fluoro-1,2,3,6- tetrahydroazeplno[4 5-b]|ndole-
5-carboxylic acid ethyl ester; MS (ES) 415 (MH");

3-(3,5- dlﬂuorobenzoyl) -8-fluoro-1,2,3 6-tetrahydroazep|no[4 5-blindole-
5-carboxylic acid ethyl ester; MS (ES): 415 (MH"); :

' 3-(4-chlorobenzoyl)-8-fluoro-1,2,3,6-tetrahydréazepino[4,5-blindole-5-

carboxylic acid ethyl ester; MS (ES): 413 (MH");

3-(2, 4-d|chlorobenzoyl}B-fluoro -1,2,3,6 tetrahydroazepmo[4 5-blindole-
5-carboxylic acid ethyl ester; MS (ES): 447 (MH");

8-fluoro-3-(2-methoxybenzoyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 409 (MH");

8-fluoro-3-(3-methoxybenzoyl)-1,2,3,6-tetrahydroazepino[4,5-bjindole-5-
carboxylic acid ethyl ester; MS (ES): 409 (MH"); ‘

' 3-(2,4-diﬂuorobénzoyl)—B-qupro—1 ,2,'3,6-tetrahydroazepino[4,5-b]indo|e-

5-carboxylic acid ethyl ester; MS (ES): 415 (MH"); and

8-fluoro-1,6-dihydro-2H-azepino{4,5-blindole-3,5-dicarboxylic acid 5-
ethyl ester; 3-pheny! ester; MS (ES): 395 (MH").

EXAMPLE 16
PREPARATION OF ETHYL 3-ACETYL-7-METHYL-1,2,3,6-
TETRAHYDROAZEPINO[4,5-B]INDOLE-5-CARBOXYLATE

0]

>_

N
Y

IZ

OEt
o

A. The title compound was prepared in a manner similar to that
described in Example 2A using ethyl 7-methyl-1,2,3,6-tetrahydroazepino[4,5-blindole-
5-carboxylate and acetyl chloride; 'H-NMR (CDCls): 8 10.50 (1H, br s), 8.12 (1H, br s),
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7.36 (1H, d), 7.01 (2H, m), 4.39 ’(2H, q), 4.01 (2H, m), 3.16 (2H, m), 2.53 (3H, s), 2.39
(3H, s), 1.43 (3H, t); MS (ES): 313 (MH").
B. In a similar manner, but replacing acetyl chloride with the
appropriately substituted acyl chloride, chioroformate and isocyanate, the following
5 compounds were prepared:
ethyl 3-(4-fluorobenzoyl)-7-methyl-3-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylate; 'H-NMR (CDCl3): 5 10.49 (1H, br s), 8 01
(1H, s), 7.61 (2H, m), 7.38 (1H, d), 7.16 (2H, m), 7.02 (2H, m), 4.27 (2H, q), 4.21 (2H,
t), 3.27 (2H, t), 2.53 (3H, s), 126 (3H, t); MS (ES): 392 (MH");
10 3-be.nzoyl-7-methyl-1 ,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic
acid ethyl ester; MS (ES): 375 (MH");
3-(2—ﬂuorobenzbyl)-7-methy|-1 2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 393 (MH"); ' .
3- (3-ﬂuorobenzoyl)-7-methyl -1,2,3,6-tetrahydroazepino(4,5- b]mdole-5—
15 carboxylic acid ethyl ester; MS (ES) 393 (MH");
" 3-(2, 3-d|f|uorobenzoyl)-7-methy| -1,2,3,6-tetrahydroazepino{4,5-blindole-
5 carboxyllc acid ethyl ester; MS (ES): 411 (MH");
3-(2,4-difluorobenzoyl)-7-methyl-1,2,3,6-tetrahydroazepino[4,5-bjindole-
5-carboxylic acid ethyliester; MS (ES): 411 (MH");
20 3-(2,5-difluorobenzoyl)-7-methyl-1,2,3,6-tetrahydroazepino[4,5-blindole-
5-carboxylic acid ethyl ester; MS (ES): 411 (MH");
3-(2,6-difluorobenzoyl)-7-methyl-1,2,3,6-tetrahydroazepino[4,5-blindole-
5-carboxylic acid ethyl ester; MS (ES): 411 (MH");
3-(3,4-difluorobenzoyl)-7-methyl-1,2,3,6-tetrahydroazepino[4,5-blindole-
25 5-carboxylic acid ethyl ester; MS (ES): 411 (MH");
3-(3,5-difluorobenzoyl)-7-methyl-1,2,3,6-tetrahydroazepino[4,5-blindole-
5-carboxylic acid ethyl ester; MS (ES): 411 (MH");
3-(4-chlorobenzoyl)-7-methyl-1,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 409 (MH");
30 3-(2,4-dichlorobenzoyl)-7-methyl-1,2,3,6-tetrahydroazepinof4,5-blindole-
5-carboxylic acid ethyl ester; MS (ES): 443 (MH");
3-(2-methoxybenzoyl)-7-methyl-1,2,3,6-tetrahydroazepino[4,5-blindole-
5-carboxylic acid ethyl ester; MS (ES): 405 (MH");
3-(3-methoxybenzoyl)-7-methyl-1,2,3,6-tetrahydroazepinof4,5-bjindole-

35 5-carboxylic acid ethyl ester; MS (ES): 405 (MH"); AMENQE
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3-(4-methoxybenzoyl)-7-methyl-1,2,3,6-tetrahydroazepino([4,5-bjindole-
5-carboxylic acid ethyl ester; MS (ES): 405 (MH");
3-(benzo[1,3]dioxole-5-carbonyl)-7-methyl-1,2,3,6-
tetrahydroazepino[4,5-b]indole-5-carboxylic acid ethyl ester; MS (ES): 419 (MH’);
5 7-methyl-3-(4-nitrobenzoyl)-1,2,3,6-tetrahydroazepinof4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 420 (MHY);
' 7-methyl-3-(4~methyl—3-nitrobenzoy|)-1‘,2,3,6-
{tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 434 (MH"Y;
3~(4-methoxycarbonyl- -benzoyl)-7-methyl-1,2,3,6-
o 10 tetrahydroazeplno[4 5-bjindole-5-carboxylic acid ethyl ester; MS (ES): 433 (MH");
R 7-methyl-1,6-dihydro-2H-azepino[4,5-blindole-3,5-dicarboxylic acid 5-
ethyl ester; 3-phenyl ester; MS (ES): 391 (MH'); and
. 3-(2,4-dichlorophenylcarbamoyl)-7-methyl-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 458 (MH").

16 EXAMPLE 17
PREPARATION OF DIETHYL 3-(4-FLUOROBENZOYL)-1,2,3,6-
TETRAHYDROAZEPINO[4,5-B]INDOLE-5,8-DICARBOXYLATE

‘ o)
. >\——< >—F
y o B K N
EtO N OEt
o} H o

A. A suspension of methyl 3-formyl-6-indolecarboxylate (10 g, 49.2
20 ‘mmol) and ammonium acetate (2 g) in nitromethane (50 mL) was heated to reflux for 1 |
hour. After cooling, solid was collected by filtration and washed with methanol and
dried under high vacuum to afford methyl 3-(2"-nitrovinyl)-6-carboxylate (11.2 g). All of
the material was then submitted for hydrogenation in ethanol (100 mL) in the presence
of 5% Pd/C (2 g) at 40 psi hydrogen for 2 hours. Catalyst was then removed by
25 filtration and washed with ethanol. Evaporation of solvent under high vacuum gave
methy! tryptamine-6-carboxylate (7.76 g), which was used in the next step without
further purification.
B. Diethyl 1,2,3,6-tetrahydroazepino[4,5-bJindole-5,8-dicarboxylate
was the transesterification product of the method similar to that described in Example
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1A but in which tryptamine hydrochloride was replaced with methy! tryptamine-6-
carboxylate.

C. The title compound was prepared in a manner similar to that
described in Example 2A by using diethyl 1,2,3,6-tetrahydroazepino(4,5-bjindole-5,8-
dicarboxylate and 4-fluorobenzoyl chioride; *H-NMR (CDCl5): 8 10.78 (1H, br s), 8.13
(2H, m), 7.81 (1H, m), 7.63 (2H, m), 7.53 (1H, d), 7.17 (2H, m), 4.39 (2H, q),' 4.26 (4H,
m), 3.28 (2H, 1), 1.42 (3H, tj, 1.23 (3H,t); MS (ES): 451 (MH").

'EXAMPLE 18
PREPARATION OF 9~(4-METHOXYPHENYL)-1,2,3,6-
TETRAHYDROAZEPINO[4,5-B]INDOLE-5-CARBOXYLIC ACID ETHYL ESTER .

A. To a stirred solution of 9-bromo-1,2,3,6-
tetrahydroaze‘pino[4,5-b]indole-5-carquylic acid ethyl ester (0.20 g, 0.60 mmol), (o-
tolyl)sP (0.19g, 0.6 mmol) and 4-methoxyphenylboronic acid (0.23 g, 1.5 mmol) in
DME/EtOH (1:1, 12 mL) was added 2.1 mL of 1M Na,CO; solution and Pd(OAc), (27
mg) at ambient temperature. The reaction mixture was heated at 80°C under N;for 1
hour and monitored by LC-MS. The solution was diluted with DEM (20 mL), and
washed with brine. The aqueous phase was extracted with DCM (20 mL) twice. The
combined organic phase was dried over Na,SO, and concentrated. , The crude product
was purified by flash chromatograph on silica gel, eluting with EtOAc-hexane (0-30%)
to yield the title compound (0.136 g) as a light yellow solid; '"H-NMR (CDCl3): 5 10.41
(1H, s), 7.73 (1H, d), 7.50 (3H, m), 7.29 (1H, d), 7.21 (1H, d), 6.90 (2H, m), 5.23(1H, s),
4.20 (2H, dd), 3.76 (3H, s), 3.55 (2H, m), 3.12 (2H, m), 1.26 (3H, t); MS (ESI): 363
(MH") | .

B. In a manner similar to that described in Example 2A, but
replacing ethyl 1,2,3,6-tetrahydroazepino[4,5-bjindole-5-carboxylate with 9-(4-

AMFNDED SHsey
116




RN

e 1980049, A0BPLHE 0 15 W e

~

methoxyphenyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester,
the following compound was prepared:
' 3-(¢ﬂuorobenzoyl)-9—(4-methoxyphenyl)—1 ,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; "H-NMR (CDCl): 8 10.46
5 (1H, s), 8.06 (2H, m), 7.55 (4H, m), 7.08 (4H, m), 6.92 (2H, m), 4. 18 (4H, m), 3.79 (3H
s), 3.23 (2H, m), 1:18 (3H, t); MS (ESI): 485 (MH").

' C. In a similar manner as described in Step B, but replacing 4-
Fluorobenzoyl 'phloride with the appropriately substituted benzoyl chloride, the
following compounds were prepared:

10 3-(3-fluorobenzoyl)-9-(4-methoxyphenyl)-1,2,3,6-
tetrahydroazepino[4,5-bliridole-5-carboxylic acid ethyl ester; MS (ESI): 485 (MH");
3-(2-fluorobenzoyl)-9-(4-methoxypheny!)-1,2,3,6- |
tetrahydroazepino[4,5—b]indo|e-5-carboxylic acid ethyl ester; MS (ESI): 485 (MH");
3-benzoy|-9-(4»metho>gyphenyI)-1 ,2,3,6-tetrah)'/'d roazepino[4,5-blindole-
‘ 15  5-carboxylic acid ethyl ester} MS (ESI): .467 (MH"');
3-(4-methoxybenzoyl)-9-(4-methoxyphenyl)-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ESI): 497 (MH);
' 3-(4-chlorobenzoyl)-9-(4-methoxyphenyl)-1,2,3,6- .
tetrahydroazepino[4, 5-b]mdo|e-5-carboxyhc acid ethyl ester; MS (ESI): 501 (MH*)
20 3-(3-chlorobenzoyl)-9-(4-methoxyphenyi)-1,2,3,6-

L tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ESI): 501 (MH"); and
3-acetyl-9- (4-methoxyphenyl) -1,2,3,6- tetrahydroazepmo[4 5-blindole-5-
carboxyllc acid ethyl ester; MS (ESI): 405 (MH").
D. In a manner similar to Step A, but replacing

25 4-methoxyphenylboronic aC|d with 3-methoxyphenylboromc acid, the following
compound was prepared:
9-(3-methoxyphenyl)-1,2,3,6-tetrahydroazepinof4,5- b]mdole-5-
carboxylic acid ethyl ester; MS (ESI): 363 (MH").
E. In a manner similar to that described in Example 2A, but
30 replacing ethyl 1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylate with 9-(3-
methoxyphenyl)-1,2,3,6-tetrahydroazepino[4,5-bjindole-5-carboxylic acid ethyl ester,
the following compound was prepared:
3-(4-fluorobenzoyl)-9-(3-methoxyphenyl)-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; 'H-NMR (CDCls): § 10.52
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(1H, s), 7.97 (1H, s), 7.65 (1H, s), 7.57 (2H, m), 7.38 (2H, m), 7.11 (3H, m), 6.80 (1H,
m), 4.18 (4H, m), 3.82 (3H, s), 3.24 (2H, m), 1.18 (3H, t); MS (ESI): 485 (MH").

F. in a manner similar to that described in Step E, but replacing
4-fluorobenzoyl chloride with the appropriately substituted benzoyl chloride, the
following compounds were prepéred: -

3-(3-fluorobenzoyl)-9-(3-methoxyphenyl)-1,2,3,6-
tetrahydroazepino{4,5-blindole-5-carboxylic acid ethyl ester; MS (ESI): 485 (MH");

3-(2—ﬂuorobenzoyl)~9-(3-meth0xyphenyl)—1 ,2,3,6-
tetrahydroazepino[4,5-bjindole-5-carboxylic acid ethyl ester; MS (ESI). 485 (MH"); and

3-acetyl-9-(3-methoxyphenyl)-1,2,3,6-tetrahyd roazepino[4,5-b]indole-5—
carboxylic acid ethyl ester; MS (ESI): 405 (MH").

G. In a manner similar to Step A, but replacing
4'-methoxyphenylboronip acid with 2-methoxyphenylboronic acid, the following
compound was prepared:

9-(2-methoxyphenyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid ethyl ester; MS (ESI): 363 (MH").

H. In a manner similar to that described in Example éA, but
replacing ethyl 1,2,3,6-tetrahydroazepino[4,5-bjindole-5-carboxylate with 9-(2-
methoxyphenyl)-1,2,3,6-tetrahydroazepino[4,5-bjindole-5-carboxylic acid ethyl ester,
the following compound was prepared:

3-(4-fluorobenzoyl)-9-(2-methoxyphenyl)-1,2,3,6-
tetrahydroazepino[4,5-b]indole—5—carboxylic acid ethyl ester; "H-NMR (CDCls): 5 10.49
(1H, s), 7.97 (1H, s), 7.59 (3H, m), 7.36 (3H, m), 7.27 (1H, m), 7.12 (2H, m), 6.98 (2H,
m), 4.20 (4H, m), 3.78 (3H, s), 3.34 (2H, m), 1.20 (3H, t); MS (ESI): 485 (MH").

L In a manner similar to that described in Step H, but replacing
4-fluorobenzoyi chioride with acetyl chloride, the following compounds were prepared:

3-acetyl-9-(2-methoxyphenyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid ethyl ester; MS (ESI): 405 (MH"). '
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EXAMPLE 19
PREPARATION OF ETHYL 3-(4-FLUOROBENZOYL)-2-METHYL-1,2,3,6-
TETRAHYDROAZEPINO[4,5-B]INDOLE-5-CARBOXYLATE

0
F
N C
\_ 7
N OEt .
H o
5 A. Ethyl 2-methyl-1,2,3,6-tetrahydroazepino[4,5-b]indole-5-

I carboxylate was prepared in a manner similar to that described in Example 1A by

o
s

replacing tryptamine hydrochloride with 2-methyitryptamine hydrochloride.
B. The title compound was prepared in a manner similar to that
described in Example 2A by using ethyl 2-methyl-1,2,3,6-
10 tetrahydroazepino[4,5-b]indole-5-carboxylate and 4-fluorobenzoyl chioride; 1H NMR
(CDCly): & 10.44 (1H, br s), 8.01 (1H, s), 7.63 (2H, m), 7.52 (1H, d), 7.39 (1H, d), 7.24
(4H, m), 5.61 (1H, br s), 4.22 (2H, m), 3.43 (1H, dd), 3.10 (1H, dd), 1.19 (3H, t), 1.06
(3H, d); MS (ES): 393 (MH*)
C. ina sumllar manner as described above, but replacmg
15  4-fluorobenzoyl chloridé with the appropriately substituted acyl chlonde, the following
,f»} | compounds were prepared: '
ethyl 3- benzoyl-z-methyl -1,2,3,6-tetrahydroazepinol4, 5-b]mdole -5-
carboxylate; TH-NMR (CDCl): & 10.44 (1H, brs), 8.09 (1H, s), 7.59 (2H, m), 7.51 (4H,
m), 7.31 (1H, d), 7.19 (1H, m), 7.10 (1H, m), 5.61 (1H, m), 4.18-4.27 (2H, m), 3.43 (1H,
20 dd), 3.10 (1H, d), 1.15(3H, 1), 1.06 (3H, d); MS (ES). 375 (MH™Y;
ethyl 3-(chlorobenzoyl)-2-methyl-1,2,3,6-tetrahydroazepino[4,5-blindole-
5-carboxylate; "H-NMR (CDCl): & 10.43 (1H, br s), 7.99 (1H, s), 7.54 (3H, m), 7.47
(2H, m), 7.38 (1H, d), 7.20 (1H, m), 7.11 (1H, m), 5.59 (1H, m), 4.15-4.30 (2H, m), 3.43
(1H, dd), 3.10 (1H, dd), 1.20 (3H, t), 1.06 (3H, d); MS (ES): 409 (MH"); and
25 ethyl 2-methyl-3-piperonyloyl-1 ,2,3,6-tetrahydroazepino[4,5-bjindole-5-
carboxylate; '"H-NMR (CDCl,): & 10.45 (1H, brs), 8.10 (1H, s), 7.51 (1H, d), 7.38 (1H,
d), 7.15 (4H, m), 7.20 (1H, d), 6.07 (1H, d), 6.06 (1H, d), 5.58 (1H, m), 4.17-4.33 (2H,
N m), 3.40 (1H, dd), 3.08 (1H, dd), 1.20 (3H, t), 1.05 (3H, d); MS (ES): 419 (MH").
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EXAMPLE 20

PREPARATION OF ETHYL 2-ETHYL-3-PIPERONYLOYL-1,2,3,6-TETRAHYDROAZE-
EINO[4,5-B]|NDOLE-5-CARBOXYLATE

o)

0 Bk
0
N
N\__/
N OEt
H ¢
(9 5 A A. solution of 3-(2"-ethyl-2'-nitrovinyl)indole (2.5 g, 11.5 mmol,

prepared according to the literature procedure: Young (1958) J. Chem. Soc.:3493-
3496) in ethanol was hydrogenated at 40 psi hydrogen in the presence of 10% Pd/C
(0.5 g) for 16 h. Catalyst was removed by filtration and washed with ethanol. Solvent
was rémo_ved and the crude was dissolved in ethano! (5 mL). The solution was

10 acidified with agueous HCI (1 N, 30 mL). The solution was extracted with toluene
(3x50 mL). The aqueous layer was concentrated under high vacuum to give 2-
ethyltryptamine hydrochloride (0.74 g), which was used without further purification.

B. Ethyi 2- ethyl -1,2,3,6-tetrahydroazepino[4,5- b]|ndole-5-

carboxylate was prepared in a manner similar to that described in Example 1A by

15  using 2-ethyltryptamine hydrochloride. '

C. The fitle compound was prepared in a manner similar to that
described in Example 2A by using ethyl 2-ethyi-1,2,3,6 -tetrahydroazepino{4,5-blindole-
5-carboxylate and piperonyloyl chloride. TH-NMR (CDCls): 8 10.38 (1H, br.s), 8.15 (1H,
s), 7.52 (1H, d), 7.37 (1H, d), 7.10 (4H, m), 6.88 (1H, d), 6.07 (1H, d), 6.06 (1H, d), '

20 5.34 ('1 H, m), 4.16-4.33 (2H, m), 3.53 (1H, dd), 3.00 (1H, dd), 1.29-1.45 (2H, m), 1.24
(3H, 1), 0.81 (3H, t); MS (ES): 433 (MH"). '
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EXAMPLE 21
. PREPARATION OF 3-(4-FLUOROBENZOYL)-1,2,3,6-
TETRAHYDROAZEPINO[4,5-BJINDOLE-5-CARBOTHIOIC ACID O-ETHYL ESTER

| N
NN F
H
S 0]
L
CH,
P 5 A To a solution of et'hyl' 1,2,3,6-tetrahydroézePino[4,5-b]indole-5-
it ' carboxylate (0.51g, 2 mmol) in toluene (20 mL) was added Lawesson’s reagent (1.45

g, 3.6 mmol). The resulting suspension was heated to reflux under nitrogen for 24
hour;s. Solvent was evaporated to give the crude product, which was purified by
column chromatography on silica gel eluting with MeOH-DCM (1:19) to give 1,2,3,6-
10 tetrahydroazepino[4,5—b]indole-5-carbothioic acid O-ethyl ester (."Z? mg); MS (ES): 273
(MH+). . C
B. In 2 manner similar to that described in Step 2A, but replacing
ethyl 1,2,.3,6-tetrahydroa2epino[4,5-b]indole-5-carboxylate with benzyl 1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carbothioic acid O-ethyl ester, the title compound was
: 15  prepared; NMR (CDCl;): § 9.76 (1H, s), 7.95 (1H, s), 7.64 (2H, m), 7.54 (1H, d), 7.37
¢ ; C (1H, d), 7.11-7.24 (4H, m), 4.65 (2H, m), 4.23 (2H, 1), 3.27 (2H, 1), 1.40 (3H, 1). MS
| (ES): 395 (MH+).

EXAMPLE 22
PREPARATION OF METHYL 3-(4-FLUOROBENZOYL)-1,2,3,6-
20 TETRAHYDROAZEPINO[4,5-B]INDOLE-5-CARBOXYLATE

0 :
F
N
Y/
OMe

Iz v

o)

A. Methyl 1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylate was
prepared in a manner similar to that described in Example 1A, but replacing ethyl-3-
bromopyruvate with methyl 3-bromopyruvate; MS (ES): 243 (MH+).

- AMENDED SHEET



ke Tl e
LY PP T I
2 1 /2/ [ X
e

£ DE00ASI40TRE: N

B. The title compound was prepared in a manner similar to that
described in Example 2A by using methyl 1,2,3;6-tetrahydroazepino[4,5-blindole-5-
carboxylate (Kuehne et al.(1985) J. Org. Chem. 50:919-924) and 4-fluorobenzoyl
chloride;, 1H-!\IMR (CD(,?Ia): § 10.51 (1H, br s), 7.99 (1H, s), 7.62 (2H, m), 7.53 (1H, d),

5 7.23(1H, d), 7.10-7.24 (4H, m), 4.22 (2H, 1), 3.80 (3H, s), 3.27 (2H, m); MS (ES): 365
(MH™).
, C. In a similar manner as Step B, but by replacing 4-fluorobenzoyl
. chloride with the appropriate acyl chloride, ‘chloroformate or isocyanate, the following
compounds were prepared: '
10 3-benzoyl-1,2,3,6-tetrahydroazepino[4,5- b]lndole-s ~carboxylic acid -
" methyl ester; MS (ES): 347 (MH"); .
. 3-acetyl-1,2,3;6-tetrahydroazepino[4, 5-blindole-5-carboxylic acid methyl
- ) ester; MS (ES): 381 (MH");
3-(4-chlorobenzoyl)-1,2,3,6-tetrahydroazepino[4, 5-b]mdole-5-carboxyhc
15 acid methyl ester; MS (ES): 285-(MH");
3-(2,4-dichlorobenzoyl)-1 ,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid methyl ester; MS (ES): 415 (MH™Y); :
3-(4-tert-butyl-benzoyl)-1,2,3,6-tetrahydroazepino[4,5-b]indole-5-
carboxlylic acid methyl ester;MS (ES): 403 (MH");
20 3-(toluene-4-sulfonyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-
{ j? : carboxylic acid methy! ester; MS (ES): 397 (MH"; '
3-(4-tert-butyl-benzenesulfonyl)-1 ,2,3,6-tetrahydroazepino[4,5-bjindole-
5-carboxylic acid methyl ester; MS (ES): 439 (MH");
3-(2-methoxybenzoyl)-1 ,2,3,6-tetrahydroazepino[4,5-b]indolé—5—
25  carboxylic acid methyl ester; MS (ES): 377 (MH");
3—(3-methoxybenzoyl)—1,2,3,6—tetrahydroazepino[4,5-b]indole-5- .
carboxylic acid methyl ester; MS (ES): 377 (MH"); and
3-(4-methoxybenzoyl)-1 ,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid methy! ester; MS (ES): 377 (MH").

(~*a
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EXAMPLE 23
PREPARATION OF 1,2,3,6-TETRAHYDROAZEPINO[4,5-BINDOLE-5-CARBOXYLIC ACID

07 OH

A. - A mixture of 1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic
5 acid methyl ester (1.21 ¢, 5 mmol), di-tert-butyl dicarbonate (1.69 g, 1.5 eq.) and
diisopropylethylamine (1.3 mL, 1.5 eq.) in benzene was heated to reflux with a Dean-

Stark trap for 48 hours. After cooling, the solvent was removed and the crude product
was redissolved in DCM and passed through a plug of silica gel, and eluted with DCM.
Evaporation of the solvent gave a glue-like product (1,6-dihydro-2H-
10 azepino[4,5- b]mdole—3 5-dicarboxylic acid 3-tert-butyl ester 5-methyl ester); "TH-NMR
(CDCl): & 10.52 (1H, brs), 8.40 (1H, s), 7.47 (2H, d), 7.34 (1H, m), 7.15 (1H,dd), 7.07
(1H,dd), 3.97 (2H, t), 3.87 (3H, s), 3.14 (2H, 1), 1.57 (9H, s), 1.52 (3H, t).
B. To a solution of 1,6-dihydro~2H—azepinb[4,5—b]indole-3,5-
dicarboxylic acid 3-tert-butyl ester 5-methyl ester (0.293 g, 0.62 mmol) in MeOH‘ (4 mL)
15 was added 4 N NaOH (2 mL) and the mixture was heated for 5 hours under nitrogen.
- After cooling, the reaction mixture was diluted with water and extracted with EtOAc.
; The aqueous layer was acidified with AcOH. Precipitate was collected by filtration and
washed with water and ether and dried under high vacuum to give the title compound
(70 mg); "H-NMR (DMSO-d6): & 11.40 (1H, s), 10.73 (1H, brs), 7.83 (1H, m), 7.73 (2H,
20 d), 7.38 (1H, m), 7.25 (1H, m), 6.88 (2H, m), 3.45 (2H, 1), 3.87 (3H, s), 3.2.98 (2H, 1), '
MS (ES): 229 (MH+). ‘
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EXAMPLE 24
PREPARATION OF 3-(4-FLUOROI_3ENZOYL)-5-(4,5-D|HYDROOXAZOL-2—YL)-1 ,2,3,6-
TETRAHYDROAZEPINO[4,5-B]INDOLE

1}

5 A. To a stirred solution of 3-(4-fluorobenzoyl)-1,2,3,6-
tetrahydroazepino[4, 5—b]|ndole-5 -carboxylic acid (176 mg, 0.50 mmol) in DCM (5 mL,
anhyd) was added CDI (81 mg, 0.50 mmol). After 1 hour ethanolamine (60 pL, 1.0
mmol) was added to the reaction mixture and stirring was continued. After 2 hours the
solution was diluted with CHCI; (100 mL), washed with H,O (100 mL) and brine, then

10 dried (Na,S0,) and concentrated to give the corresponding 2-hj/droxyethylamide

intermediate (0.20 g, quant) as a white solid, which was used without purification in the
next step, MS(ESI): 396 (MH ).
B. To a stirred suspension of this mtermedlate (175 mg, 0. 44 mmol)
in CHCl; (4 mL, anhydrous) was added dropwise thionyl chloride (73 pL, 1.0 mmol) at
o " 15 ambient temperature. After 1 hour, the reaction mixture was diluted with CHCl; (4 mL) '
R ' and charged with 2N NaOH (4 mL) and tetrabutylammonium iodide (5 mg). After 16
hours, the organic layer was isolated, concentrated under reduced pressure and
purified by chromatography on silica gel, eluting with EtOAc-DCM (0:100 to 25:75) to
afford the title compound (8 mg) as a yellow solid; "H-NMR (CDCly): & 11.74 (1H, s),
20 7.66 (1H, brs), 7.60 (2H, m), 7.54 (1H, d), 7.42 (1H, d), 7.20 (1H, app t), 7.14 (2H, app
), 7.11 (1H, af)p t), 4.19-4.28 (4H, m), 4.12 (2H, m), 3.29 (2H; dd); MS (ESI): 376
(MH"). {
~C. In a similar manner, but replacing ethanolamine with 2-amino-2-
methylpropanol, 1-amino-2-propanol, or 1-amino-2-butanol, the following compounds
25 were prepared:
5-(4,4—dimethyl-4,5-dihydrooxazol-z-yl)-3-(4-ﬂuorobenzoyl)-1 ,2,. 3,6-
tetrahydroazepinol[4,5-blindole; 'H-NMR {CDCl): & 11.77 (1H, s), 7.64 (1H, br s), 7.61
(2H, m), 7.54 (1H, d), 7.44 (1H, d), 7.21 (1H, app t), 7.08-7.17 (3H, m), 4.21 (2H, app
t), 3.92 (2H, s), 3.28 (2H, dd), 1.41 (6H, s); MS (ESI): 404 (MH");
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3-(4-fluorobenzoyl)-5-(5-methyl-4,5-dihyd rooxazol-2-yl)-1,2,3,6-

tetrahydroazepino[4,5-blindole; MS (ESI): 390 (MH"); and

5—(5-eth§1l-‘4, 5-dihydrooxazol-2—yl)-3—(4~ﬂuorobenzoyl)—1 ,2,3,6-
tetrahydroazepino[4,5-blindole; MS (ESI): 404 (MH"). .

EXAMPLE 25

PREPARATION OF DIETHYL -1 ,2,3,6-TETRAHYDROAZEPINO[4,5-B]INDOLE-2,5-
DICARBOXYLATE '

In a manner similar to that described in Example 1A, but replacing
tryptamine hydrochloride with the appropriate tryptophan-methyl ester—FiCl, the
following compounds were prepared: ' o

diethy! 1,2,3,6-tetrahydroazepino[4,5-blindole-2,5-dicarboxylate; 'H-
NMR (CDCl3): 8 10.44 (1H, br s); 7.86 (1H, d), 7.48 (1H, m), 7.33 (1H, d), 7.09 (2H, m), .
6.10 (1H, d), 4.29 (4H, m), 4.10 (1H, m), 3.84 (1H, d), 2.97 (1H, dd), 1.33 (6H, m), MS
(ES): 329 (MH");

diethyl-1,2,3,6-tetrahydroazepino[4, 5-blindole-2-(R),5-dicarboxylate
MS(ESI): 329(MH™); and : g

diethyl-1 .2,3,6-tetrahydroazepino[4,5-blindole-2-(8),5-dicarboxylate,
MS(ESI): 329(MH"). ‘
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EXAMPLE 26
PREPARATION OF.DIETHYL 3-(4-FLUOROBENZOYL)-1,2,3,6-
TETRAHYDROAZEPINO[4,5-BJINDOLE-2,5-DICARBOXYLATE

O .0

5 A. The title compound was prepared in a manner similar to that
described in Example 2A , but replacing ethyl_1 2 3 6-tetrahydroazep|no[4 5-b]|ndole-5-
carboxylate with the compounds of Example 25:

diethyl 3-(4-fluorobenzoyl)-1 ,2,3,6-tetrahydroazepino[4,5-blindole-2,5-
dicarboxylate; 1H-NMR (CDCI3): § 10.21 (1 H br s), 8.24 (1H, s), 7.72 (2H, m), 7.55
10 (1H, d), 7.33 (1H, m), 7.19 (3H, m), 7.10 (1H, m), 6.23 (1H, m), 4.19 (2H, m), 4.09 (1H,
' dd), 3.82 (2H, q), 3.07 (1 H, dd), 1.17 (3H, ), 0.73 (3H, t); MS (ES): 451 (MH"); ‘
diethyl 3-(4-fluorobenzoyl)-1 ,2,3,6—tetrahydroazepino[4,5-lb]indole-
2(R),5-dicarboxylate; MS (ESI): 451(MH"); and
diethyl 3-(4-fluorobenzoyl) -1 ,2,3,6-tetrahydroazepinof4,5-blindole—
3 15  2(S),5-dicarboxylate; MS (ESI): 451(MH").

N

B. In a similar manner, but replacing 4-fluorobenzoyl chloride with
the appropriately substituted acyl chloride, the following compounds were prepared:
diethyl 3-benzoyl-1 ,2,3,6-tetrahydroazepino[4,5-bjindole-2,5-
dicarboxylate; 'H-NMR (CDCl,): & 10.22 (1H, br s), 8.30 (1H, s), 7.66 (2H, m), 7.44
20 (4H, m), 7.32 (1H, d), 7.17 (1H, m), 6.25 (1H, m), 4.16 (2H, m), '4.09 (1H, dd), 3.82
(2H, q), 3.07 (1 H, dd), 1.12 (3H, 1), 0.73 (3H, t); MS (ES): 433 (MHY);
diethyl 3-piperonyloyl-1 2,3,6-tetrahydroazepino[4,5-blindole-2,5-
dicarboxylate; 'H-NMR (CDCl5): & 10.44 (1H, br s), 8.33 (1H, s), 7.52 (1H, d), 7.34 (1H,
d), 7.25 (1H, m), 7.14-7.19 (2H, m), 7.11 (1H, m), 6.90 (1H, d), 6.19 (1H, m), 6.08 (2H,
25 m), 4.24 (2H, m), 4.08 (1H, dd), 3.82 (2H, q), 3.06 (1H, dd), 1.22 (3H, t), 0.73 (3H, t);
MS (ES): 477 (MH™);
3-(2,4-dichlorobenzoyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-2,5-
dicarboxylic acid diethyl ester; MS (ES): 501 (MH");
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3~(4-nitrobenzoyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-2,5-
dicarboxylic acid diethyl ester MS (ES): 478 (MH");

3-(3-methoxybenzoyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-2,5-
dicarboxylic acid diethyl ester; MS (ES): 463 (MH*);

3- (4—methoxybénzoyl)-1 2,3,6-tetrahydroazepino[4,5-blindole-2,5-
dicarboxylic acid diethyl ester; MS (ES): 463 (MH"); and

3-(4-chlorobenzoyl)-1,2,3 6-tetrahydroazeplno[4 5-blindole-2, 5-
dicarboxylic acid diethyl ester; MS (ES): 467 (MH").

EXAMPLE 27
PREPARATION OF 8-BROMO-1 ,2,3,6—TETRAHYDROAZEPINO[4,5-B]INDOLE-2,5-
DICARBOXYLIC ACID DIETHYL ESTER AND VARIATIONS

A. 8-Bromo-1,2,3,6-tetrahydroazepino[4,5-blindole-2,5-dicarboxylic
acid diethyl ester was prepared in a manner described in Example 1A, using 6-bromo-
DL-tryptophan and ethyl bromopyruvate; "H-NMR (CDCls): 8 10.41 (1H, s), 7.80 (1H,
d), 7.38 (1H, d), 7.24 (1H, d), 7.18 (1H, dd), 6.06 (1H, s), 4.21 (4H, dd), 4.03 (1H, m),
3.68 (1H, d), 2.88 (H, dd), 1.24 (6H, m); MS (ESI): 407, 409 (MH").

B. The title compound was prepared in a manner similar to that
described in Example 2A by using 8-Bromo-1 ,2,3,6-tetrahydroazepinof4,5-blindole-2,5-
dicarboxylic acid diethyl ester (the compound in Step A) and 4-fluorobenzoyl chloride;
TH-NMR (CDCl,): 5 10.20 (1H, s), 8.20 (1H, s), 7.63 (2H, m), 7.41 (1H, d), 7.32 (1H, d),
7.13 (3H, m), 6.14 (1H, m), 4.12 (2H, m), 3.97 (1H, dd), 3.76 (1H, m), 2.98 (H, dd),
1.11 (3H, t), 0.68 (3H, t); MS (ESI): 529, 531 (MH"). '

C. In a similar manner as Step B, but replacing 4-fluorobenzoyl
chloride with the appropriate acyl chloride, the following compounds were prepared:

8-bromo-3-(3-flucrobenzoyl)-1 ,2,3,6-tetrahydroazépino[4,‘5-b]indole-2,5-
dicarboxylic acid diethyl ester; MS (ESl). 529, 531 (MH");
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8-bromo-3-(2-fluorobenzoyi)-1,2,3,6- tetrahydroazepmo[4 5-bjindole-2,5-
dlcarboxyllc acid dlethyl ester; MS (ESI): 529, 531 (MH"); and

3-acetyl -8-bromo-1,2,3 6—tetrahydroazepmo[4 5-blindole-2,5-
dicarboxylic acid d{ethyl ester; MS (ESI): 449, 451 (MH").

t

5 . EXAMPLE 28
PREPARATION OF 1,2,3,6-TETRAHYDROAZEPINO[4,5-B]INDOLE-2,5-DICARBOXYLIC
AciD 5-ETHYL ESTER
HO ' 0

o NH

Y
OEt

TZ_ o

0]

To a suspension of diethyl 1,2,3,6-tetrahydroazepino[4,5-bjindole-2,5-

10 dicarboxylate (0.48 g, 1.46 mmol) in MeOH (6 mL) was added 4 N aqueous LiOH (1
mL) and the suspension was stirred for 2 hours at 20°C. Solvent was removed and the
crude was dissolved in water (50 mL). The aqueous solution was then extracte.d with
EtOAc (3x30 mL) and acidified with HOAC. Precibitate appeared and were collected
by filiration and washed with water and EtOAc, then dried under high vacuum to give

15 the title compound (300 mg); 'H-NMR (MeOH-d,): 3 8.06 (1H, s), 7.54 (1H, dd), 7.44
(1H, dd), 7.12 (2H, m), 4.43 (3H, m), 3.61 (1H, d), 3.41 (1H, m)'. 1.49 (3H,t); MS (ES):
301 (MH").

S,
%

EXAMPLE 29
PREPARATION OF ETHYL 2-(PIPERIDINE-1-CARBONYL)-1,2,3,6-
20 TETRAHYDROAZEPINO[4,5-B]INDOLE-5-CARBOXYLATE
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, To a suspension of 1,2,3,6-tetrahydroazepino[4,5-blindole-2,5-
dicarboxylic acid 5-ethyl ester (45 mg, 0.15 mmol) in DCM (3 mL) was added CDI (27
mg, 1.1 equiv.). After stirring for 1 hour at 20°C, piperidine (23 pL, 1.5 equiv.) was
added. The mixture was stirred overnight at 20°C and a clear solution was obtained.

5 Evaporation of solvent gave a crude product, which was purified by trituration with
MeOH to afford the title compound (22 mg); 'H-NMR (CDCls): & 10.44 (1H, br s), 7.95
(1H, d), 7.38 (2H, d), 7.05-7.13 (2H, m), 6.69 (1H, d), 4.29 (2H, q), 3.98 (1H, dd), 3.65-
3.73 (2H, m), 3.46 (1H, m), 3.31 (1H, m), 2.71 (1H, dd), 1.58-1 .76 (6H, m), 1.36 (3H, t)
MS (ES): 368 (MH").

;'%:,‘y

10 EXAMPLE 30
PREPARATION OF ETHYL 2-ETHYLCARBAMOYL-3-(4-FLUOROBENZOYL)-1,2,3, 6-
TETRAHYDROAZEPINO-[4,5-B]INDOLE-5-CARBOXYLATE

. . EtHN__O o .
0L
N\ F
N
H o g OEt
- ‘ A. . Ethyl 2-Ethylcarbamoyl-1,2,3,6-tetrahydroazepinof4,5-blindole-5-
S 15 carboxylate was prepared in a similar manner to that described in Example 29 by using
ethylamine and purified on chromatography on silica gel eluting by EtOAc-Hexane
(1:1).
B. The title compound was prepared in a manner similar to that

described in Example 2A by using ethyl 2-ethylcarbamoyl-1,2,3,6-

20 tetrahydroazepino[4,5-b]indo|e-5-éarboxy|ate and 4-fluorobenzoyl chloride; "H-NMR
(CDCIa): §10.21 (1H, br s), 8.27 (1H, s), 7.71-7.79 (3H, m), 7.53 (1H, m), 7.36 (1H, d),
7.20 (1H, m), 7.11 (2H, m), 6.11 (1H, d), 5.32 ('1|-!, t), 4.21 (2H, m), 3.87 (1H, dd), 3.20-
(1H, dd), 2.86-3.06 (2H, m), 1.18(3H, t), 0.57 (3H, t); MS (ES): 450 (MH").
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EXAMPLE 31
PREPARATION OF ETHYL 3-(4-FLUOROBENZOYL )-2-(4-FLUOROBENZOYLOXY)METHYL-
1,2,3,6-TETRAHYDROAZEPINO[4,5-B]INDOLE-5-DICARBOXYLATE AND ETHYL 2-(4-
FLUOROBENZOYLOXY)METHYL-1,2,3,6-TETRAHYDROAZEPINO[4,5-BJINDOLE-5-
5 DICARBOXYLATE

. A\ A\
’:m? ﬁ o OFt E‘ OFt
_ 31a’ | 31b
. ‘ A. Ethyl 2-hydroxymethyl-1,2,3,6-tetrahydroazepino[4,5-bjindole-5-
' carboxylate was prepared in a manner similar to that described in Examplé 1A by
10 using 2-hydroxymethyltryptamine oxalate. ) .

B. The title compounds were prepared in a manner similar to that
described in Example 2A by using ethyl 2-hydroxymethyl-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylate and 4-fluorobenzoyl chloride; 31a: 'H-
NMR (CDCl): 6 10.46 (1H, br s), 8.15 (1H, s), 7.97 (2H, m), 7.58 (2H, m), 7.53 (1H, d),

15 7.39(1H, d), 7.06-7.24 (6H, m), 5.96 (1H, m), 4.12-31 '(4H, m), 3.73 (1H, dd), 3.17
(1H, dd), 1.20 (3H, t); MS (ES): 531 (MH"); 31b: "H-NMR (CDCl;): 5 10.42 (1H, br s),
8.14 (1H, s), 8.05 (2H, m), 7.81 (1H, d), 7.42 (1H, d), 7.34 (1H, m), 7.04-7.22 (3H, m),
5.62 (1H, m), 4.45 (1H, dd), 4.25-4.35 (3H, m), 4.08 (1H, m), 3.25 (2H, m), 1.35 (3H,
t); MS (ES): 409 (MH").

20 EXAMPLE 32
PREPARATION OF ETHYL 3-(4-FLUOROBENZOYL)-1-METHYL-1,2,3,6-
TETRAHYDROAZEPINO[4,5-B]INDOLE-5-CARBOXYLATE

130 £ wfmgﬁ"‘* HET fg‘g?ﬂ “
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A To a stirred solution of 3-indolylacetonitrile (3.9 g, 25 mmol) in
DCM (100 mL, anhyd) was added BOC anhydride (6.5 g, 30 mmol), DMAP (3.6 g, 30
mmol) and TEA (4.2 mL, 30 mmol). After 2 hours, the reaction mixture was diluted
with DCM (100 mL), washed with 1N HCI (2 x 50 mL) and brine, then dried (Na2S0y),
concentrated and chromatographed (silica gel, 6% EtOAc/Hex) to yield (1-tert-
butoxycarbonylindol-3-yl)acetonitrile (5.4 g, 84%) as a pale yellow solid; "H-NMR
(CDCls): & 8.17 (1H, br d), 7.64 (1H, br s), 7.52 (1H, br d), 7.38 (1H, app t), 7.30 (1H,
app t), 3.78 (2H,'s), 1.68 (9H, s). '

B. To a stirred solution of (1-tert-butoxycarbonylindol-3-
yl)acetonitrile (5.30 g, 20.7 mmol) in THF (20 mL, anhyd) chilled to —78°C was added '
dropwise a 1.0 M solution of LIHMDS in THF (21 mL, 21 mmol). After 40 minutes,
jodomethane (1.3 mL, 21 mmol) was added rapidly, and the reaction mi>'(ture was'
allowed to warm to ambient temperature. After 15 hours, the reaction was quenched
by addition of 0.2 N HCI (100 mL) and extracted with Etgo (2x100 mL). The
combined extracts were washed. with brine, dried (Na2804) concentrated and
chromatographed (silica gel, 6% EtOA¢/Hex) to guve 2- (1-tert-butoxycarbony| ‘indol-3-
yl)propionitrile (the title compound) (4.0 g, 71%) as a light yellow oil; 'H- NMR (CDCls):

5 8.17 (1H, br d), 7.60 (2H, m), 7.37 (1H, br d), 7.30 (1H, app 1), 4.10 (1H, q), 1.76 (3H,

d), 1.68 (9H, s). .
C. To a stirred solution of 2-(1-teﬂ-blltoxycarbonylindol-3-
yl)propionitrile (4.00 g, 14.8 mmol) in DCM (10 mL) was added TFA (10 mL) with
caution. After 1 hour, the reaction was diluted with DCM (40 mL), washed with water
(2 x 40 mL) and brine, then dried (Na;SO4), and concentrated under reduced pressure
to give 2-(1H-indol-3-yl)propionitrile (2.5 g, 99%) as a pale brown solid; 'H-NMR
(CDCls): 5 8.25 (1H, d), 7.69 (1H, s), 7.65 (1H, d), 7.45 (1H, app 1), 7.37 (1H, app 1),
4.12 (1H, q), 1.79 (3H, d). -

D. To a stirred susbension of LAH (3.4 g, 90 mmol) in THF (40 mL,
anhyd) chilled to 0°C was added a solution of 2-(1 H-indol-3-yl)propionitrile (2.5 g, 14.7
mmol) in THF (40 mL, anhyd). The reaction mixture was allowed to warm to ambient
temperature and then heated at reflux. After 1 hour, the reaction mixture was cooled to
0°C and quenched cautiously with wet THF (5-10% HO) until gas evolution had
ceased. The resulting mixture was filtered through Celite™ and concentrated to give a
brown residue. The filtering agent was rinsed with Et,0O (100 mL), which was
combined with the residue, dried (Na;S0O,), and concentrated under reduced pressure
to yield 2-(1H-indol-3-yl)propylamine (2.1 g, 82%) as a pale amber oil; H-NMR
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(CDCl3): 3 8.28 (1H, brs), 7.61 (1H, d), 7.36 (1H, d), 7.16 (1H, app t), 7.08 (1H, app t),
6.96 (1H, brs), 3.41 (2H, br s), 3.19 (1H, q), 2.95 (2H, app d), 1.35 (3H, d).

E. In a manner similar to Example 1A, but replacing tryptamine

hydrocholoride with 2-(1H-indol-3-yl)propylamine hydrochloride, prepared in sifu with
5 one equivalent of anhydrous HCl/dioxane, ethyl 1-methyl-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylate was prepared; MS(ESI): 271 (MH").

F. In a manner similar to Example 2A, but replacing ethyl 1,2,3,6-
tetrahydroazepino[4,5-bjindole-5-carboxylate with ethyl 1-methyl-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylate, the title compound was prepared; 'H-

f’"‘%s 10 NMR (CDCly): 6 10.54 (1H, br s), 7.97 (1H, s), 7.63-7.68 (2H, m), 7.58 (1H, d), 7.39
e ' (1H, d), 7.09-7.23 (4H, m) 5.28 (1H, dd), 4.25 (2H, m), 3.85 (1H, m), 3.18 (1H, d), 1.34
(3H, d), 1.22 (3H, t); MS(ESI): 393 (MH"). '
i G.' Inamanner similar to that described in Step F, but replacmg 4-
fluorobenzoyi chloride with the appropriate acyl chloride, the following compounds
15 were prepared: '
ethyl 3-(4-chlorobenzoyl)-1-methy-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylate; 'H-NMR (CbCl3): 5 10.53 (1H, br s), 7.95
(1H, br s), 7.55-7.60 (3H, m), 7.46 (2H, d), 7.38 (1H, d), 7.21 (1H, app t), 7.12 (1H, app
t), 5.26 (1H, dd), 4.25 (2H, m), 3.85 (1H, m), 3.18 (1H, d), 1.34 (3H, d), 1.22 (3H, t); MS
20 (ESI): 409 (MH") (the racemic sample was submittéd to chiral separation using
(Chiralcel OD 10mmx250 mm, 10% IPA/Hex mobile phase) to affo:rd the two
enantiomers);
ethyl '3-(3,4~diﬂuorobenzoyl)—1 -methyl-1,2,3,6-
tetrahydroazepino{4,S-E]indole-S—carboxylate; MS(ESI): 411 (MH™);
25 ethyl 3-(4-anisoyl)-1-methyl-1,2,3,6-tetrahydroazepino[4,5-bjindole-5-
carboxylate; MS (ESI): 405 (MH"); and
ethyl 3-piperonyloyl-1-methyl-1,2,3,6-tetrahydroazepino[4,5-bjindole-5-
carboxylate; MS (ES!): 419 (MH"). '
H. In a manner similar to that described in Steps A through E, but

N

;
i

30 using 2 equivalents of iodomethane during the alkylation of (1-tert-butoxycarbonyl
indol-3-yl)acetonitrile at Step B, the following compound was prepared:
ethyl 1,1-dimethyl-1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylate;
MS (ESI): 285 (MH").
L In a manner similar to that described in Example 2A, but
35 replacing ethyl 1,2,3,6-tetrahydroazepinof4,5-blindole-5-carboxylate with ethyl 1,1-
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dimethyl-1 ,2,3,6-tetrahydroazepino[4,5-bjindole-5-carboxylate, the following compound
was prepared:

ethyl 1,1-dimethyl-3-(4-fluorobenzoyl)-1,2,3,6-
tetrahydroazepinof4,5-blindole-5-carboxylate; "H-NMR (DMSO-ds): § 10.82 (1H, s),
7.76 (1H d), 7.65 (1H, s), 7.61 (2H, dd), 7.54 (1H, d), 7.35 (2H, app t), 7.09 (1H, app
t), 6. 08 (1H, app t), 4.22 (2H, q), 3.97 (2H, br s), 1.52 (6H, s), 1.17 (3H, t); MS(ESI):
407 (MH").

. in a manner similar to Step |, but replacing 4-fluorobenzoyl -
chloride with the appropriately substituted benzoyl chioride, the following compounds
were prepared: '

ethyl 3-(4-chlorobenzoyl)-1,1-dimethyl-1 2,3,6-
tetrahydroazepino[4,5-b]indole-5-carboiylate; "H-NMR (DMSO-ds): 5 10.81 (1H, s),
7.76 (1H, d), 7.63 (1H, s), 7.51-7.61 (5H, m), 7.09 (1H, app t), 6.98 (1H, app t), 4.22
(2H, q), 3.96 (2H, br s), 1.52 (6H, s), 1.18 (3H, t); MS (ESI): 423 (MH");

ethyl 3-(3,4-difluorobenzoyl)-1,1-dimethyl-1,2,3,6-
tetrahydroazepino[4,5-bjindole-5-carboxylate; MS (ESI): 425 (MH");

ethyl 3-(4-anisoyl)-1,1-dimethyl-1 ,2,3,6-tetrahydroazepino[4,5-blindole-
5-carboxylate; MS (ESI): 419 (MH"); and |

ethyl 1,1-dimethyl-3-piperonyloyl-1,2, 3 6- tetrahydroazepmo[4 5-blindole-
5-carboxylate; MS (ESI): 433 (MH").

K. ' Inamanner similar to that described in Steps A through E but
replacing iodomethane with bromoethane during alkylation of (1-tert-butoxycarbonyl
indol-3-yl)acetonitrile at Step B, the intermediate ethyl 1-ethyl-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylate was prepared. In manner similar to Step
F but replacing ethyl 1-methyl-1 2.3,6-tetrahydroazepino[4,5-blindole-5-carboxylate
with ethyl 1-ethyl-1 ,2,3,6-tetrahydroazepino[4,5—b]indole-5—carboxyla’te, the following
compound was prepared: '

ethyl 1-ethyl-3-(4-fluorobenzoyl)-1 2,3,6-tetrahydroazepinol4,5-bindole-
5-carboxylate; "H-NMR (DMSO-dg): 5 10.87 (1H, s), 7.94 (1H, s), 7.69 (2H, m), 7.52
(2H, app t), 7.41 (2H, app t), 7.08 (1H, app 1), 7.00 (1H, app t), 5.13 (1H, d), 4.20 (2H,
m), 3.56 (1H, m), 3.08 (1H, d), 1.48 (1H, m), 1.14 (3H, 1), 0.93 (3H, t); MS(ESI): 407
(MH").

L. in a manner simila{ to Step K, but replacing 4-fluorobenzoyl
chloride with the appropriately substituted acyl chloride, the following compounds were
prepared:



10

15

20

25

30

]",u980p49414193ﬁﬁ I T

. ethyl 3-(4-chlorobenzoyl)-1-ethyl-1 .2,3,6-tetrahydroazepino[4,5-blindole-

5-carboxylate; MS(ESI): 423 (MH");

ethyl 3-(3,4-difluorobenzoyl)-1-ethyl-1,2,3,6-
tetrahydroazepino[4,5-b]indole-5-carboxylate; MS (ESI): 425 (MH");

ethyl 3-(4-anisoyl)-1-ethyl-1 2.3 6-tetrahydroazepino[4,5-blindole-5-
carboxylate; MS (ESI): 419 (MH"); and '

ethyl 1-ethyl-3-piperonyloyl-1,2,3 _6-tetrahydroazepino[4,5-blindole-5-
carboxylate MS (ESI): 433 (MH").

EXAMPLE 33
PREPARATION OF 7-(3,4-DIFLUOROBENZOYL)-6,7-D’IHYDRO-5H-,1 0-OXA-7-AZA-
BENZO[A]AZULENE—Q-CARBOXYLlC ACID ETHYL ESTER

0]
o F
oo™

A. In a manner similar to that described in Step D of Example 32,
but replacing 2- (1-tert-butoxycarbonyl indol-3-yl)propionitrile with 3-
benzofuranylacetonitrile, the intermediate 3(2-am|noethyl) benzofuran was prepared
MS (ES): 162 (MH"). '

B. In a manner similar to that described in Step E of Example 32,
but replacing 2-(1H-indol-3-yl)propylamine with 3(2-aminoethyl) benzofuran, the
intermediate 6,7-dihydro-5H-1 0-oxa-7-azabenzo[a]azulene-9-carboxylic acid ethyl
ester was prepared; MS (ES): 258 (MH").

C. in a manner similar to Step F of Example 32, but using the
intermediate 6,7-dihydro-5H-1 0-oxa-7-azabenzo[a]azulene-9-carboxylic acid ethyl
ester and 3,4-difluorobenzoyl chloride, the title compound was prepared; 'NMR
(CDCls): 5 7.46-7.53 (4H, m), 7.34 (2H, m), 7.25 (2H, m), 4.33 (2H, q), 4.21 (2H, t),
3.17 (2H, t), 1.32 (3H, ). MS (ES): 398 (MH").

D. In a manner similar to Step A through C, but replacing 3-
benzofuranylacetonitrile with 3-benzothiopheneacetonitrile at Step A, the following
compound was prepared:

7-(3,4-Difluorobenzoyl)-6, 7-dihydro-5H-10-thia-7-aza-benzo[a]azulene-
9-carboxylic actd ethyl ester; 'NMR (CDClg) 58.15(1H, s), 7.84 (1H, m) 7 67 (1H, m),
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7.50 (1H, m), 7.38 (3H, m), 7.30 (1H, m), 4.24-4.30 (3H, m), 3.34 (2H, 1), 1.27 (3H, 1)
MS (ES): 414 (MH").

EXAMPLE 34
PREPARATION OF 8-BENZYLOXY-3—(4—FLUOROBENZOYL)—1 ,1-DIMETHYL-1,2,3,6-
TETRAHYDROAZEPINO[4,5-B]INDOLE-5-CARBOXYLIC ACID ETHYL ESTER

O i
N/U\‘©\
. - F
. N\ 7/
BnO” N GOk

H

A Methyl iodide (15 mL) was added to a stirred miiture of 6~
benzyloxygramine (10 g, 35.66 mmol) in dry benzene (150 mL) at ambient
temperature. The mixture was stirred at ambient temperature for 30 minutes, then
allowed to stand in the dark overnight. The solid was collected by filtration, then dried
in high vaccum to glve (6—benzyloxy-1 H-mdol 3-y|methyl)tr|methylammomum iodide -
(17.5). | S

B. A mixture of (6-benzyloxy-1 H—indpl-3-ylmethy|);
trimethylammonium iodide (2.2 g, 5 mmol), sodium cyanide (500 mg, 10.2 mmol), and
95% EtOH (50 mL) was refluxed under nitrogen for 5 hours. The solvent was removed
in vacuo, and the residue was taken in DCM, and washed with water, then dried with '
sodium sulfate, and evaporated in vacuo to afford a white solid, which was .
recrystallized from EtOH to give (6-benzyloxy-1 H-|ndol-3—yl)-aceton|trlle (1.254, 86%) '
MS (ES): 263 (MH").

C. (6-Benzyloxy-1 H-indol-3-yl)-acetonitrile was protected by di-tert-
butyldicarbonate (BOC;0) to give 6- benzyloxy-3-cyanomethylindoIe-1—carboxylic acid
tert-butyl ester using the same conditions as described in Example 32A; MS (ES): 363
(MH").

D. Methylation of 6-benzyloxy-3-cyanomethylindole—1-carboxylic
acid tert-butyl ester was carried out in a manner similar to that described in Step B of
Example 32, but using 2 equivalents of iodomethane during alkylation to give 6-
benzyloxy-3-(2-cyano(2-propy|)indole-1-carboxylic acid tert-butyl ester, N;IS (ES): 391
(MH").

E. 6-Benzyloxy-3-(cyano(dimethyl)methyl)indole-1 -carboxylic acid
tert-butyl ester was deprotected o give 2-(6-benzyloxy-1H-indol-3-yl)-2-methyl-
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propionitrile in a manner similar to that described in Step C of Example 32; MS (ES):
201 (MH"). '

F. 2-(6-benzyloxy-1 H-indol-3-yl)-2-methyl-propionitrile was reduced

with LAH to give 2-(6-benzyloxy-1 H-indol-3-yl)-2-methyl-propylamine hydrochioride in a
5 manner similar to that as described in Step D of Example 32; MS (ES). 295 (MH™).

G. 8-benzyloxy-1,1-dimethyl-1 2,3,6-tetrahydroazepino[4,5-bjindole-
5-carboxylic acid ethyl ester'was prepared in a manner similar to that described in
Example 1A by using 2—(6-benzylo;<y-.1 H-indol-3-yl)-2-methyl-pr9pylamine
hydrochloride generated in situ.

: 10 H. The title compound was prepared in a manner similar to that
described in Example 2A by using 4-fluorobenzoyl chloride; MS (ES): 513 (MH")
. in a manner similar to that described in Steps C-H, but replacing
(6-benzyloxy-1 H-indol-3-yl)acetonitrile with 5-benzyloxyindole-3-acetonitrile in Step C,
the following compound was prepared:

15 9—benzy|_oxy-3-(4—ﬂuorobenzoyl)—1 ,1-dimethyl-1,2,3,6-tetrahydroazepino
[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 513 (MH").

EXAMPLE 35
PREPARATION OF 8-DIBENZYLAMINO-3-(4-FLUOROBENZOYL)-1,1 -DIMETHYL-1,2,3,6-
TETRAHYDROAZEPINO[4,5-B]INDOLE-5-CARBOXYLIC ACID ETHYL ESTER ANd
. 20 VARIATIONS

ars

\_/

anN ‘Itjl COzEt

A.  To prepare 8-dibenzylamino-1,1-dimethy-1,2,3,6-

tetrahydroazepir{o[4,5-b]indole-5-carboxylic acid ethyl ester: Benzyl bromide (10 mL,
84.2 mmol) was added to a stirred mixture of (6-amino-1H-indol-3-yl)acetonitrile

25 (Brown, R. K.; Garrison, R.A., J. Am. Chem. Soc. (1955), Vol. 77, pp. 3839-3842) (5.16
g, 30.14 mmol), potassium carbonate (10.83 g, 78.36 mmol), sodium iodide (560 mg,
3.74 mmol) and anhydrous DMF (150mL) at ambient temperature under nitrogen. The
resulting mixture was stirred at ambient temperature overnight, then poured into a
mixture of water, and extracted with ethyl acetate. The combined extracts were

30 washed with ammonium chloride solution, and evaporated in vacuo. The residue was
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purified by chromatography on silica gel eluting with hexane-ethyl acetate (85:15) to
give (6-dibenzylamino- -1H-indol-3-yl)-acetonitrile (8.8 g); MS (ES): 352 (MH"), which
was then treated in a manner similar to that described in in Example 34C-G but
replacing (6-benzyloxy-1 H-indol-3-yl)acetonitrile with (6- drbenzylammo-1 H-indo-3-
yl)acetonitrile at Step C.

B.. To prepare 6- (benzyl(methyl)amlno)-1 1-dimethyl-1,2,3,6-
tetrahydroazepino[4,5-bjindole-5-carboxylic acid ethyl ester: To a solution of 6-amino- '
1H-indol-3-yl]-acetonitrile (10.8 g, 63.1 mmol) in DCM-MeOH (4:1, 100 mL) was added

"benzaldehyde (6.8 mL, 1.05 equiv) and the mixture was stirred for 2 h at 20°C. Solvent
was removed to give a solid, which was purified by trituration with DCM-hexane (1:4) to
give a solid (16. 3 g), which was used in the next step without further purification.

C. To a suspension of all of the above solid in DCM (200 mL) was
added (Boc),0 (20.32 g, 1.5 equiv) and TEA (13.2 mL, 1.5 equiv) and 4-
(dimethylamino)pyridine (1g, 7.8 mmol) and the mixture was stirred for 1hat20°C. It
was then washed by 1% hydrochloric acid, water, saturated aqueous sodium
bicarbonate and weter and dried over MgSQ,. Evaporation of solvent gave a solid,
which was used in the next step without further purification.

D. To a solution of all of the above solid in EtOH-AcOH (10:3,
100mL) was added NaBH;CN (6g, 94 mmol) and the mixture was stirred for 1 h at
20°C. It was then basified with 28% aqueous ammonium hydroxrde and extracted with
DCM (3x100 mL). The combined organic Iayer was washed with water and dried over
MgSO,. Evaporation of solvent gave 6- (benzylamrno) -3-cyanomethyl-indole-1-
carboxylic acid tert-butyl ester as a solid (20.4 g). MS (ES): 362 (MH").

E. To a solution of 6-(benzy|amino)—3-cyanomethyl—indole-1-
carboxylic acid tert-butyl ester (20.4 g, 56.5 mmol) in DMF (100 mL)Iwas added
iodomethane (21.2 mL, 6 equiv) and sodium hydride (60%, 13.54g, 6 equiv) at 10°C
under nitrogen. The reaction mixture was stirred for 3 h at 0°C. The reaction was
quenched with aqueous ammonium chloride and the mixture was extracted with DCM
(3x100 mL). The combined organic layer was washed with aqueous ammonium
chloride and dried over MgSO,. Evaporation of solvent gave a crude, which was
purified by column chromatography on silica gel eluting with hexane-EtOAc (9:1) to
give 6-(benzy|methylamino)—37(cyanodimethylmethyl)indole-1 -carboxylic acid tert-butyl
ester as a solid (10. 6 g). MS (ES): 404 (MH").

F. A solution of 6-(benzyl-methyl-amino)-3-(cyano-dimethyl-
methyl)-indole-1-carboxylic acid tert-butyl ester (26.4 g, 90%, 58.9 mmol) in DCM-TFA
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(2:1, 180 mL) was stirred for 20 h at 20°C. Evéporation of solvent gave a crude, which
was redissolved in DCM and the solution was washed with water, aqueous sodium
bicarbonate and water and dried over MgSOa. Evaporation of solvent gave a solid,
which was triturated with hexane to give [6-(benzyl-methyl-amino)-1 H-indol-3-yl]-
acetonitrile as a solid (14:3 a). MS (ES): 304 (MH"). [6—(benzyl-methyl-amino)~1 H-
indol-3-yl}-acetonitrile was then treated in a manner similar to that described in Step
34D-H, but using greater than three equivalents of iodomethane, to give 6- v
(benzyl(methyl)amino)-1, 1-dimethyl-1 .2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid ethyl ester.

‘ G. In a similar manner to steps A-F, but replacmg (6-amino-1H-
indol-3-yl)-acetonitrile with (5-amino-1 H-indol-3-yl)acetonitrile, the following
compounds were prepared: '

9-dibenzylamino-1, 1—d|methyl -1,2,3,6-tetrahydroazepinof4,5-bjindole-5-
carboxylic acid ethyl ester.

H. In a manner similar to that described in Example 2A, but
replacing ethyl 1,2,3,6-tetrahydroazépino[4,5-b]indole-5-carboxylate with the
appropriate compounds, the following compounds were prepared:

8-dibenzylamino-3-(4-fluorobenzoyl)-1 ,1-dimethyl-1,2,3,6-

_ tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester MS (ES): 602 (MH");

8-(benzy|(methy|)amino)—3—(4-ﬂuorobenzoyl)—1 ,1-dimethyl-1,2,3,6-
tetrahydroazepino[4,5-b]indole-5-carboxylic acid ethyl ester; MS (ES): 526 (MH*); and

9-dibenzylamino-3-(4-fluorobenzoyl)-1,1 -dimethyl-1,2,3,6-
tetrahydroazepino[4,5—b]indole-5—carboxylic acid ethyl ester; MS (ESI). 602 (MH").

. In a manner similar to Example 2A, but using ethyl 8-
(benzyl(methyl)amino)-1 1-dimethyl-1,2,3,6-tetrahydroazepinol4, 5-blindole-5-
carboxylate and 3,4-difluorobenzoyl chloride, the following compound was prepared

8-(benzy|(methyl)am|no)-3-(3,4»d|ﬂuorobenzoy|) -1,1-dimethyi-1,2,3,6-
tetrahydroazepino[4,5-b]indo|e-5-carboxylic acid ethyl ester. MS (ES): 544 (MH").
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EXAMPLE 36
PREPARATION OF 10-BROMO-3-(4-FLUOROBENZOYL)-1,2,3,6-
TETRAHYDROAZEPINO[4,5-B]INDO!.E—5-CARBOXYLIC ACID ETHYL ESTER AND 8-BROMO-
3-(4-FLUOROBENZOYL)-1,2,3,6-TETRAHYDROAZEPINO[4,5-8]INDOLE-5-CARBOXYLIC
5 ACID ETHYL ESTER

.' ' ' Br
) 0] 0 .
. N/“\@\ . I NJI\©\
Br g F N == F
. . . . H '
. O O . O 0k
] CH '

CH,

3

36a . , 36b _
To a solution of ethyl 3-(4-fluorobenzoyi)-1,2,3,6- o N
tetrahydroazepino[4,5-blindole-5-carboxylate (0.38 g, 1 mmol) in carbon tetrachloride
10 (10 mL) was added N-bromosuccinimide (0.28 g, 1.65 mmol‘) and benzoyl peroxide (10
mg). The mixture was heated to reflux under nitrogen for 30 minutes. After cooling,
solid was removed by filtration and washed with carbon tetrachloride. The filtrate was
concentrated to give a crude product, which was purified by chromatography on silica
gel eluting with MeOH-DCM (1:19) to afford 36a (1.8 mg) and 36b.{6.6 mg): 36a H-
15 NMR (CDCly): & 10.58 (1H, s), 8.04 (1H, s), 7.62 (2H, m) 7.53 (1H, 6), 7.37 (1H, d), -
7.18 (3H, m), 4.24 (4H, m), 3.23 (2H, m), 1.23 (3H, t). MS (ES): 457 (MH"); 36b. H-
NMR (CDCl3): & 10.81 (1H, s), 8.11 (1H, s), 7.62 (2H, m), 7.31 (1H, m), 7.24 (1H,m),
7.18 (2H, m), 6.98 (1H, m), 4.25 (2H, q), 4.20 (2H, t), 3.78 (2H, 1), 1.23 (3H, t.); MS
(ES): 457 (MH").

20 EXAMPLE 37
PREPARATION OF 8-BROMO-3-(4-FLUOROBENZOYL)-1-METHYL-1,2,3,6-
TETRAHYDROAZEPINO[4,5-B]INDOLE-5-CARBOXYLIC ACID ETHYL ESTER

' 0
N
S
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A. To a stirred solution of 3-(4-fluorobenzoyl)-1-methyl-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester (compound in Example
32F) (110 mg, 0.28 mmol) in 6 mL of DCM was added NBS (48 mg, 0.27 mmol) at
ambient temperature. The reaction mixture was stirred at ambient temperature under -

5 N,for 1.5 hours and samples monitored by LC-MS. The solution was concentrated
and purifi ed by flash chromatograph on silica gel, eluting with EtOAc-hexane (0—30%)
to yield the title compound (124 mg) as a yellow solid; '"H-NMR (CDCl5): 5 10.54 (1H,
s), 7.98 (1H, d), 7.63 (2H, m), 7.50 (1H, d), 7:39 (1H, m), 7.16 (3H, m), 5.26 (1H, dd),
4.22 (2H, m), 3.78 (1H, m), 3.12 (1H, m), 1.28 (3H, d), 1.18 (3H, t) MS (ESI): 471,

10 473 (MH").

B. In a similar manner, but using excess NBS, the following
compound was prepared: '
' 8,10-dibromo-3- (4—ﬂuorobenzoyl) -1- methyl-1 2,3,6-
tetrahydroazeplno[4 5-blindole-5-carboxylic acid ethyl ester; MS (ESI): 550 (MH").

15 C. In a similar manner as in Step A, but replacing 3- (4—
fluorobenzoyl)-1-methyl-1,2,3,6 tetrahydroazeplno[4 5-blindole-5-carboxylic ac:d ethyl
ester with ethyl 3-(4-fluororobenzoyl)-1 ,1-dimethyl-1,2,3,6- ,
tetrahydroazepino[4,5- blindole-5-carboxylate, the following compound was prepared:

8-bromo-3-(4-fluorobenzoyl)-1,1-dimethyl-1,2,3,6-

. 20 tetrahydroazepinof4,5-blindole-5- -carboxylic acid ethyl ester; '"H-NMR (CDCIa) 510.81 -

) (1H, s), 7.95 (1H, s), 7.73 (3H, m), 7.65 (1H, d), 7.26 (3H, m), 4.36 (2H, dd), 1.72 (6H,

s), 1.31 (3H, t); MS (ESI): 485, 487 (MH?). '

EXAMPLE 38
PREPARATION OF 3-(4-FLUOROBENZOYL)-8-NITRO-1,2,3,6-
25 TETRAHYDROAZEPINO[4,5-BlINDOLE-5-CARBOXYLIC ACID ETHYL ESTER
0 .
ng
F
N\ 7
02N : '[\-l| COgEt

A. A solution of nitric acid(90%, 50 uL, 1 mmol) in acetic acid (3
mL) was added dropwise to a stirred solution of ethyl 1,2,3,6-
tetrahydroazepino[4,5-b]indo|e-5-carboxylate (256 mg, 1 mmol) in acetic acid (5mL) at
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10°C. The mixture was allowed to warm to ambient temperature_ana stirred for
another-1.5 hours, then poured into a mixture of ammonium hy'droxide and ice and
extracted with DCM. The combined extracts was washed with brine, dried with sodium
sulfate, and evaporated in vacuo. The crude product was purified by chromatography
on silica gel eluting with hexane-EtOAc (75:25) to give 8-nitro-1,2,3, 6-
tetrahydroazepino[4,5- b]lndole-5-carboxy||c acid ethyl ester (25mg); "H-NMR (CDCl,):
5 11.52 (1H, s), 8.78 (1H, d), 8.43 (1H, m), 7.92 (1H, d), 7.82 (1H, dd), 7.46 (1H, d), '
4.24 (2H, q), 3.52 (2H, m), 3.07 (2H, m), 1.27 (3H, t); MS (ES): 301 (MH").

B. The title compound was prepared in a manner similar to that
described in Example 2A by using 8-nitro-1 ,2,3,6-tetrahydroazepino[4,5-b]indole-5-
carboxylic acid ethyl ester and 4-fluorobenzoyl chloride; MS (ES): 424 (MH").

EXAMPLE 39
PREPARATION OF 3-(4-FLUOROBENZOYL)-8-(3-ME'I1-IOXYPHENYL)-1 ,2,3,6-
TETRAHYDROAZEPINO[4,5-B]INDOLE-5-CARBOXYLIC ACID ETHYL ESTER

oo,
pd

A. "To a stirred solution of 8-bromo-3-(4-fluorobenzoyl)-1,2,3,6-
tetrahydroazepino[4,5-b]indole-5-carboxylic acid ethyl ester (compound in Example
37A, 70 mg, 0.15 mmol), 3-methoxyphenylboronic acid (58 mg, 0.38 mmol), and (o-
tolyl),P (24 fng, 0.077 mmol) in toluene/EtOH (2:1, 3 mL) was added 0.55 mL of M
NaHCO; solution and Pd(OAc), (7 mg) at ambient temperature. The reaction mixiure
was heated at 80°C under Ny for 1.5 hours and samples monitored by LC-MS. The
solution was diluted with DCM (10 mL) and washed with brine. The aqueous phase
was extracted with DCM (10 mL) twice. The combined organic phase was dried over
Na,S0, and concentrated. The crude product was purified by flash chromatograph on
silica gel, eluting with EtOAc-hexane (0-30%) to yield the title compound (68 mg) as a
light yellow solid; '"H-NMR (CDCl3): & 10.76 (1H, s), 8.20 (1H, s), 7.78 (4H, m), 7.52
(2H, m), 7.42 (1H, d), 7.36 (3H, m), 7.04 (1H, m), 4.43 (4H, m), 4.05 (3H, s), 3.45 (2H,
m), 1.39 (3H, t). MS (ESI). 485 (MH").
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B. In a similar manner, but replacing 3-me.thoxyphenylboronic acid
with 3-furanboro'nic acid or 4-(2-aminoethyl)-morpholine, the following 'compounds
were prepared:

3- (4—ﬂuorobenzoyl) -8-furan-3-y-1,2,3 6-tetrahydroazepmo[4 5-blindole-
5-carboxylic acid ethyl ester; MS (ESI): 445 (MH"); and

3- (4—ﬂuorobenzoyl)-8 (2-morpholin-4-yl- ethylammo)-1 2,3,6-
tetrahydroazeplno[4,5-b]|ndo|e—5-carboxyllc acid ethyl este; MS (ESI): 507 (MH").

C. In a manner similar to Step A, but replacing 8-bromo-3-(4-
fluorobenzoy!)-1 ,2,3,6-tetrahydroazepino[4,5-b]indole-5—carboxylic acid ethyl ester with
8-bromo-3-(4-fluorobenzoyl)-1-methyl-1 ,2,3,6-tetrahydroazebino[4,5~b]indole-5- ’
carboxylic acid ethyl ester, the following compound was prepared: -

3—(4—ﬂuordbenzoyl)-8~(3-methoxyphenyl)-1 -methyl-1,2,3,6-
tetrahydroazepino[4,5-b]indole-5-carboxylic acid ethyl ester; H-NMR (CDCl3): 5 10.52
(1H, s), 7.92 (1H, d), 7.56 (4H, m), 7.29 (2H, m), 7.17 (1H, m), 7.11 (3H, m), 6.81 (1H,
m), 5.22 (1H, dd), 4.20 (2H, m), 3.81 (4H, m), 3.12 (1H, m), 1.28 (3H, d), 1.15 (3H, t);
MS(ESI): 499 (MH").

b. In a manner similar to Steps A and B, but réplacing 8-bromo-3-
(4~ﬂuorobenzoyl)-1,2,3,6-tetrahydroazepino[4,5-b]indole-5-carboxylic acid ethyl ester
with 8—bromo-3-'(4-ﬂuorobenzoyl)-1 ,1-dimethyl-2,3,6-tetrahydroazepino[4,5-b]indol_e-5—
carboxylic acid ethy! ester, the following compounds were prepared:

3—(4-ﬂuorobenzoyl)—8-(3-methoxyphenyl)-1 ,1-dimethyl-1,2,3,6-
tetrahydroazepino[4,5-b]indole-5-carboxylic acid ethyl ester; '"H-NMR (CDCls): § 10.71
(1H, s), 7.85 (1H, d), 7.81 (1H, s), 7.63 (3H, m), 7.35 (2H, m), 7.23 (1H, m), 7.20 (1H,
m), 7.13 (2H, m), 6.88 (1H, m), 4.26 (2H, dd), 3.89 (3H, s), 1.68 (6H, s), 1.23 (3H, t).
MS (ESI): 513 (MH"); and

3-(4-fluorobenzoyl)-8-furan-3-yl-1 ,1-dimethyl-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; '"H-NMR (CDCls): 5 10.67
(1H, s), 7.81 (2H, m), 7.76 (1H, 1), 7.63 (2H, m), 7.48 (2H, m), 7.23 (1H, m), 7.13 (2H,
m), 6.76 (1H, m), 4.26 (2H, dd), 3.89 (3H, s), 1.62 (6H, s), 1.21 (3H, t). MS (ESI): 473
(MH").
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EXAMPLE 40
PREPARATION OF 8-(3-METHOXYPHENYL)-1,2,3,6-
TETRAHYDROAZEPINO[4,5-B]INDOLE-5-CARBOXYLIC ACID ETHYL ESTER

—0 O NH
O
N
: H)O 0"

A To a stirred solution of 3- (4—ﬂuorobenzoy|)—8 -(3-methoxyphenyl)-
1,2,3 6—tetrahydroazep|no[4 5-hlindole-5-carboxylic acid ethyl ester (48 mg, 0.10 mmol)
in 2 mL of EtOH was added 0.30 mL of 1M Na;CO; solution at ambient temperature.
The reaction mixture was heated at 93°C reflux under N, for 3.5 hours and samples
monitored by LC-MS. The solution was diluted with DCM (10 mL), washed with brine.
The aqueous phase was extracted with DCM (10 mL) twice. The combined organ'ic
phase was dried over Na,SO, and concentrated. The crude product was purified by
flash chromatograph on silica'gel, eluting with EtOAc-hexane (0-30%) to yielid the title
compound (33 mg) as a yellow solid; "H-NMR (CDCl;): 5 10.46 (i H, s), 7.73 (1H, d),
7.47 (1H, d), 7.37 (1H, d); 7.26 (2H, m), 7.12 (1H, m), 7.00 (1H., m), 6.79 (1H, m), 5.25
(1H, s), 4.21(2H, m), 3.80 (3H, s), 3.55 (2H, m), 3.11 (2H, m), 1.26 (3H, t). MS (ESI):
363 (MH"). | '

' B. In a similar manner, but replacing 3-(4-fluorobenzoyi)-8-(3-
methoxyphenyl)-1 ,2,3,6-tetrahydroazepino[4,5—b]indole-5-carboxylic acid ethyl ester
with the compounds prepared in Steps C and D of Example 39, the following
compdunds were prepared:

8-(3-ethoxyphenyl)-1-methyi-1 .2,3,6-tetrahydroazepino(4, 5-blindole-5-
carboxylic acid ethyl ester; MS (ESI): 377 (MH");

8-(3-methoxyphenyl)-1 ,1-dimethyl-1,2,3,6-

'tetrahydroazepino[4,5-bjindole-5-carboxylic acid ethyl ester; MS (ESI): 391 (MH'); and
8-furan-3-yl-1,1-dimethyl-1,2,3 6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid ethyl ester; MS (ESI): 351 (MH").

C. In a manner similar to Example 2A, but replacing ethyl 1,2,3, 6-
tetrahydroazepino[4,5-b]mdole-5-carboxylate with 8-(3-methoxyphenyl)-1,2,3,6-
tetrahydroazepino[4,5-b]indo|e-5—carboxylic acid ethyl ester and 4-fluorobenzoyl
chioride with 3,4-difluorobenzoyl chloride, the following compound was prepared:
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3-(3,4—difluorobenzoyl)-8-(3-methoxyphenyl)-1 ,2,3,6-
tetrahydroazepino[4,5-bjindole-5-carboxylic acid ethyl ester; MS (ESI). 503 (MH").
D. In a similar manner to Step C, but replacing 8-(3-
methoxyphenyl)-1 .2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester .
5  with 8-(3-methoxyphenyl)-1-methyi-1 ,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic
acid ethyl ester, the following compound was prepared: '
3-(3,4~diﬂuorobenzoyl)-8-(3-methoxyphenyl)-1 -methyl-1,2,3,6-
tetraﬁydroazepino[4,5-b]indole-5-carboxylic acid ethyl ester; MS (ESI): 517 (MH").
E. " in a manner similar to Step C, but replacing 8-(3-
10 methoxyphenyl)—1 2.3 6-tetrahydroazepino[4,5-bJindole-5-carboxylic acud ethyl ester
with 8-(3-methoxyphenyl)-1,1-dimethyl-1,2,3,6 -tetrahydroazepino[4, 5-b]|ndole -5-
carboxylic acid ethyl ester or 8-furan-3-yi-1, 1-dimethyl-1,2,3,6-

tetrahydroazepino[4,5-blindole-5-carboxylic acid ethy! ester, the following compounds
were prepared:
15 : 3-(3, 4~d|fluorobenzoyl) -8-(3- -methoxyphenyl)-1,1-dimethyl-1,2,3,6-
tetrahydroazepino[4, 5- b]lndole-5-carboxyhc acid ethyl ester; MS (ESI): 531 (MH*); and
3-(3,4-difluorobenzoyl)-8-furan-3-yl- -1,1-dimethyl-1,2,3,6- -
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ESI):_ 491 (MH").

. ‘ EXAMPLE 41
} . 20 . PREPARATION OF 3-(4-FLUOROBENZOYL)-7-HYDROXY-1,2,3,6-
TETRAHYDROAZEP!NO[4,5-B]INDOLE-5-CARBOXYLIC ACID ETHYL ESTER

0 J
NJ\Q\
F
/

A\
N  COEt
OH H
A A mixture of 7-benzyloxy-3-(4-fluorobenzoyl)-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester (82 mg, 0.17 mmol) and
25 10% Pd/C (82 mg) and 1,4-cyclohexadiene (0.15 mL, 1.58 mmol) was stirred at 50°C
for 2 hours. The catalyst was filtered off, and the filtrate was concentrated in vacuo.
The residue was purified by chromatography on silica gel eluting with hexane-EtOAc
(85:15) to give the title compound as a yellow solid (42mg, 62%); "H-NMR (CDCls): &
10.56 (1H, s), 8.0 (1H, s), 7.64-7.59 (2H, m), 7.20-7.11(3H, m), 6.97-6.93 (1H, m),
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6.61-6.55 (1H, m), 5.33 (1H, brs), 4.27-4.20 (4H, m), 3.26-3.23 (2H, m), 1.25 (3H, t);
MS (ES): 395 (MH").
B. In a manner similar to that described above in Step A, but
replacing the 7-benzyloxy-3-(4-fluorobenzoyi)-1 ,2,3,6-tetrahydroazepino[4,5-blindole-5- .
5 carboxylic acid ethyl ester with 10-benzyloxy 3-(4-fluorobenzoytl)-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester, the following compound
was prepared: . -
3-(4-fluorobenzoyl)-10-hydroxy-1 ,2,3,6-tetrahydroazepino[4,5-blindole-
5-carboxylic acid ethyl ester; MS (ES): 395 (MH").
10 C. In a manner similar to that‘ described above in Step A, but
S replacing 7-benzyloxy-3- -(4-fluorobenzoyl)-1,2,3,6- tetrahydroazeplno[4 5-bjindole- -5-
carboxylic acid ethyl ester with 8-benzyloxy-3- -(4-fluorobenzoyi)1, 1-d|methy| -1,2, 3 6-
tetrahydroazepino[4,5-bjindole-5-carboxylic acid ethyl ester, 9- benzyloxy- -(4-
fluorobenzoyl)1,1-dimethyl-1 .2.3,6-tetrahydroazepino[4,5-bjindole-5-carboxylic acid

15 ethyl esteror 9-dibenzy|amino-3—(4—ﬂuorobenzéyl)-1 ,1-dimethyl-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester, the _félloWing compounds
were prepared: ' '

3-(4-fluorobenzoyl)-8- hydroxy-1 1-dimethyl-1,2,3,6-
tetrahydroazepino[4,5-blindole- -5-carboxylic acid ethyl ester; H-NMR (CDC|3) 5 10.45
" 20 (1H, s), 7.72 (1H, s), 7.66-7.59 (3H, m), 7.15-7.10 (2H, m), 6.81 (1H, d), 6.66 (1H, dd),
4.84 (1H, s), 4.24 (2H, q), 4.08 (2H, brs), 1.59 (6H, s), 1.24 93H, t); MS (ES): 423
(MH"); | :
3-(4-fluorobenzoyl)-9-hydroxy-1,1-dimethyl-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 423 (MH");
25 9-benzylamino-3-(4-fluorobenzoyi)-1,1-dimethyl- -1,2,3, 6-
' tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ESI) 512 (MH');
and
9-amino-3-(4-fluoro-benzoyl)-1,1-dimethyl-1 ,2,3,6-tetrahydro-
azepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ESI): 422 (MH").

30 D. For the preparation of 9-fluoro-3-(4-fluoro-benzoyl)-1,1-dimethyl-
1,2,3,6-tetrahydro-azepino[4,5-bjindole-5-carboxylic acid ethyl ester, to a stirred
solution of 9-amino-3-(4-fluoro-benzoyl)-1,1-dimethyl-1 ,2,3,6-tetrahydro-azepino{4,5-
blindole-5-carboxylic acid ethyi ester (Example 41C) (0.024 g, 0.055 mmol) in 1.0 mL .
of MeCN was added 11 pL of 48% HBF, water solution at —10°C under N, for 10

35 minutes. 9 pL of BUONO (90%, 0.066 mmol) was added to the reaction mixture and
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stirred at —10°C for 20 minutes. The reaction mixture was warmed to room
temperature for 1 hour and monitored by LC-MS. The solvents were removed in
vacuo, and the residue was washed with Et,O/hexane (1:1) once and benzene twice.
After having dried in high vacuo for several hours, a brown solid was obtained. The
solid in 1.5 mL of xylenes was heated at 145°C reflux under N for 1 hour and then
concentrated The crude product was purified by flash chromatograph on silica gel,, .
eluting with EtOAc- hexane (0-30%) to yield the title compound (0.012 g) as a light
yellow solid. 'H-NMR (CDCls): 510.68 (1H, s), 7.83 (1H, s), 7. 62 (2H, m), 7.44 (1H,

dd), 7.29 (1H, m), 7.13 (2H, m); 6.93 (1H, m), 4.23 (2H, q), 1.56 (6H, 5), 1.22 (3H, 1).
MS (ESI): 425 (MH").

EXAMPLE 42
PREPARATION OF 3- (4-FLUOROBENZOYL) -7-METHOXY-1,2,3, 6
TETRAHYDROAZEPINO[4,5-B]JINDOLE-5-CARBOXYLIC ACID ETHYL ESTER

N/u\©\ : -
F .

/ _ .
CO,Et '

IZ -

OCH3

A. A mixture of 3-(4-fluorobenzoyl)-7-hydroxy-1,2,3,6-
tetrahydroazepino[4,5-bjindole-5-carboxylic acid ethyl ester (65 mg, 0.16 mmol),
potassium carbonate (54 mg, 0.39 mmol), methyl jodide (0.4 mL, 6.4 mmol) and dry
acetone (5 mL) was stirred at 60°C for 13 hours. The potassium carbonate solid was
filtered off, and the filtrate was concentrated in vacuo. The residue was purified by .
chromatography on silica gel eluting with hexane-EtOAc (90:10) to give the title
compound as a yellow solid (36mg, 55%), "H-NMR (CDCl,): 5 10.56 (1H, s), 7.98 (1H,
s), 7.64-7.59 (2H, m), 7.18-7.12 (3H, m), 7.03 (1H, 1), 6.64 (1H, d), 4.28-4.19 (4H, m),
3.96 (3H, s), 3.26-3.24 (2H, m), 1.24 (3H, t); MS (ES): 409 (MH").

B. In a similar manner, but replacing 3-(4-fluorobenzoyl)-7-hydroxy- .
1,2;3,6-tetrahydroazepino[4,5-b]indo|e,—5-carboxylic acid ethyl ester with 3-(4-
fluorobenzoyl)-10-hydroxy-1 2,3, 6-tetrahydroazepinof4,5-blindole-5-carboxylic acid
ethyl ester, the fbllowing compound was prepared: '

3-(4-fluorobenzoyl)-10-methoxy-1,2,3,6-tetrahydroazepinof4,5-bjindole-
5-carboxylic acid ethyl ester; MS (ES): 409 (MH").
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C. In a manner similar to that described in Step A, but replacing
methyl iodide with 4-(2-chloroethyl)morpholine hydrochloride, the following compound
was prepared:

3-(4-fluorobenzoyl)-7-(2-morpholin-4-yl-ethoxy)-1 ,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 508 (MH").

D. In a manner similar to that described in Step A, but methylating
9-amino-3-(4-fluoro-benzoyl)-1,1-dimethyl-1,2,3,6-tetrahyd ro-azepino[4,5-blindole-5-
carboxylic acid ethyl ester, the following compound was prepared:

9-Dimethylamino-3-(4-flucro-benzoyl)-1 ,1-dimethyl-1,2,3,6-tetrahydro-
azepino[4,5-b]indole-5-ca'rboxylic acid ethyl ester; MS (ESI): 450 (MH").

. ‘ EXAMPLE 43
PREPARATION OF 3-(4-FLUOROBENZOYL)-Q-(Z-MORPHOLIN-4—YL—ETHOXY)-1 ,2,3,6-,
TETRAHYDROAZEPINO[4,5-B]INDOLE-5-CARBOXYLIC ACID ETHYL ESTER AND 3-(4-
FLUOROBENZOYL)-9-(4-FLUOROBENZOYLOXY)-1,2,3,6-
TETRAHYDROAZEPINO[4, 5-B]INDOLE-5-CARBOXYLIC ACID ETHYL ESTER

43a © 43b

A. A mixture of 9-hydroxy-1 ,2,3,6—tetrah&droazepino[4,5-b]indole-5-
carboxylic acid ethyl ester (109 mg, 0.4 mmiol), potassium carbonate (280 mg, 2.0
mmol), sodium iodide (60 mg, 0.4 mmol) and 4-(2-chloroethyl)morpholine
hydrochloride (224 mg, 1.2 mmol) in dry acetone (10 mL) was stirred at 80°C for 5
days. The solid was filtered off, and the filtrate was concentrated in vacuo, and then
dried in high vacuum for several hours, which was used in the next reaction without
further purification; MS (ES): 386 (MH").

B. The above crude product was dissolved in dry DCM (15 mL),
and triethylamine (0.9 mL) was added followed by 4-fluorobenzoyl chloride (0.3 mL.) at
0°C. The resulting mixture was stired at ambient temperature overnight. The solvent

30 was removed in vacuo, and the residue was purified by chromatography on silica gel
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eluting with DCM-50% MeOH/DCM(80:20) to give the title compounds 43a (52mg) and
43b (26 mg); 43a, "H-NMR (CDCl,): 5 10.43 (1H, s), 7.97 (1H, s), 7.64-7.60 (2H, m),
7.27 (1H, m), 7.19-7.09 (2H, m), 6.95 (1H, d), 6.88 (1H, dd); 4.28-4.17 (6H, m), 3.78-
3.69 (5H, m), 3.22-3.20 (2H, m), 2.84 (2H, m), 2.66-2.51 (4H, m), 1.24 (3H, t); MS
(ES): 506 (MH"); 43b, 'H-NMR (DMSO-dg): & 11.00 (1H, s), 8.24-8.20 (2H, m), 8.05-
7.99 (1H, m), 7.72-7.68 (2H, m), 7.59 (1H, d), 7.47-7.30 (5H, m), 6.97 (1H, d), 4.23
(2H, q), 4.07-4.02 (2H, m), 3.18 (2H, m), 1.20 (3H, t); MS (ES): 517 (MH").

C. In a similar manner, but replacing 4-(2-chloroethyl)morpholine
hydrochloride with 1-(2-chloroethyl)piperidine hydrochloride, the following compound
was prepared:

3-(4-fluorobenzoyl)-9-(2-piperidin-1-ylethoxy)-1,2,3,6-
tetrahydroazepinof4,5-blindole-5-carboxylic acid ethyl este‘r;‘MS (ES): 506 (MH").

‘ : EXAMPLE 44
PREPARATION OF 8-DIMETHYLCARBAMOYLOXY-3-(4-FLUOROBENZOYL)-1,1-DIMETHYL-
1,2,3,8-TETRAHYDROAZEPINO[4,5-B]INDOLE-5-CARBOXYLIC ACID ETHYL ESTER

NJ\Q
. F
o) \ /

\N/U\O N CO,Et

7/ H

A. Dimethylcarbamoyl chloride (0.2 mL, 2.17 mmol) was added
dropwise to a stirred solution of 3-(4-fluorobenzoyl)-8-hydroxy-1 ,1-dimethyl-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester (199 mg, 0.47 mmol),
4-dimethylaminopyridine (DMAP) (20mg), and triethylamine (0.8mL, 5.74mmol) in
anhydrous DCM (15mL) at 0°C under nitrogen, and the resuiting mixture was stirred at
50°C for 5 hours. The solvents were removed in vacuo, and the residue was purified
by chromatography on silica gel eluting with DCM-20%MeOH/DCM (90:10) to give the
title compound (171 mg, 74%); '"H-NMR (CDCI35: 5 10.62 (1H, s), 7.78 (s, 1H), 7.74
(1H, d), 7.63-7.59 (2H, m), 7.16-7.10 (3H, m), 6.84 (1H, dd), 4.24 (2H, q), 4.08 (2H,
brs), 3.14 (3H, s), 3.03 (3H, s), 1.59 (6H, s), 1.23 (3H, t); MS (ES): 494 (MH").

B. In a similar manner, but replacing dimethylcarbamoyl chloride

with the appropriate carbamoyl chloride, acid chloride or chloroformate, the following
compounds were prepared:

1
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8-diethylcarbamoyloxy-3-(4-fluorobenzoyl)-1 ,1-dimethyl-1,2,3,6-
tetrahydroazepino[4,5-b]indole-5-carboxylic acid ethyl ester; MS (ES): 522 (MH");
3-(4-fluorobenzoyl)-1 1-dimethyl-8-(morpholine-4-carbonyloxy)-1,2,3,6-
tetrahydroazepinof4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 536 (MHY);
3-(4-fluorobenzoyl)-1;1-dimethyl-8-(piperidine-1 -carbonyloxy)-1,2,3,6-
tetrahydroazepino[4,5—b]indole-5-carboxylic acid ethyl ester; MS (ES): 534 (MH*);
3-(4-fluorobenzoyl)-1 ,1-dimethyl-8-(pyrrolidine-1-carbonyloxy)-1,2,3,6-
tetrahydroazepino[4,5-b]indole-5-carboxylic acid ethyl ester; MS (ES): 520 (MH®);
) 8-diisopropylcarbamoyloxy—3-(4-'ﬂuorobenzoyl)-1,1-dimethyl-1 ,2,3,6- -
tetrahydroazepino[4,5-b]indole-5-carboxylic acid ethyl ester; MS (ES): 550 (MH*Y);
3-(4-fluorobenzoyl)-1,1 -dimethyl-8-(2-oxo-imidazolidine-1-carbonyloxy)-
1,2,3,6-tetrahydroazepino[4,5-b]indo|e-5-cérboxyl_ié‘ acid ethyl ester; MS (ES): 535
(MH");
3-(4-fluorobenzoyl)-1,1 -dimethyl-8-(methyl-ph_enyI—carbamoyloxy)--
1.2.3.6-tetrahydroazepinol4,5-blindole-5-carboxylic-acid ethyl ester; MS (ES): 556
(MH"); | o
3-(4-fluorobenzoyl)-1,1 -dimethyl-8—(4-methyl-‘piberazine—1 -carbonyloxy)-
1,2,3,6-tetrahydroazepino[4,5-b]indole-5-carboxylié acid ethyl ester; MS (ES): 549
(MH"); ' o .
8-ethoxycarbonyloxy-3-(4-fluorobenzoyl)-1 ,1-dimethyl-1 ,2,3,6‘-'
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 495 (MH");
3-(4-fluorobenzoyl)-1,1 -dimethyl-8-phenoxycarbonyloxy-1,2,3,6-
tetrahydroazepino[4,5-bJindole-5-carboxylic acid ethy! ester; MS (ES): 543 (MH");
8-benzyloxycarbonyloxy—3-(4-ﬂuorobenzoyl)-1 ,1-dimethyl-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 557 (MH™);
8-acetoxy-3-(4-fluorobenzoyl)-1,1-dimethyl-1 ,2,3,6-
tetrahydroazepino[4,5-b]indo|e-5-carboxylic acid ethyl ester; MS (ES): 465 (MH'"); and
8—(ethyl-isopropyl-carbamoyloxy)-3-(4~ﬂuorober'lzoyl)—1 ,1-dimethyl-
1,2,3,6-tetrahydroazepino[4,5-b]indole—5-carboxylic acid ethyl ester; MS (ES): 536
(MH"). o
C. In a manner similar to that described in Step A above, but
replacing 3-(4-fluorobenzoyl)-8-hydroxy-1 ,1-dimethyl-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester with 3~(4-fluorobenzoyl)-9-
hydroxy-1,1-dimethyl-1 2,3 6-tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl

2
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ester, and dimethylcarbamyl chloride with 1-pyrrolidinecarbonyl chloride, the following
compound was prepared:

3—(4—ﬂuorobenzoyl)—1 1-dimethyl-9-(pyrrolidine-1-carbonyloxy)-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 520 (MH").

D. In a manner similar to that described in Step C, but replacing 1-
pyrrolidinecarbonyl chioride with 4-morpholine carbony! chlonde or dimethyicarbamyl
chloride, the following compounds were prepared: *

3-(4-fluorobenzoyl)-1,1-dimethyl-9-(morpholine-1 -carbonyloxy)-1,2,3,6-
tetrahydroazepinof4,5-blindole-5-carboxylic acid ethyi ester; MS (ES): 536 (MH*), and - °

9-dimethylcarbamoyloxy-3-(4-fluorobenzoyl)-1 ,1-dimethyi-1,2,3,6- '
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 494 (MH").

E. In a manner similar to Step A, but replacing 3-(4-fluorobenzoyl)-
8-hydroxy-1,1-dimethyl-1,2,3,6 -tetrahydroazepino([4,5- b]|ndole-5-carboxyllc acid ethyl
ester with 9-amino-1,1-dimethyl-1,2,3,6-tetrahydroazepino[4,5-blindole-5- -carboxylic
acid ethyl ester and dimethylcarbamyl chloride with methoxyacetyl chloride, the
following compound was prepared:

9-(2—methoxy—acetylamino)—3-(4-Fluorobenzoyl)- 1,1-dimethyi-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ESI): 494 (MH").

F. In a manner similar to Step E, but replacing methoxyacetyl
chloride with the appropriate acyl chioride or carbamyl chloride, the following
compounds were prepared: ' '

-acetylamlno-3-(4—ﬂuorobenzoyl) -1,1-dimethyl-1,2,3,6-

tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ESI): 464 (MH");

3-(4-fluorobenzoyl)-9-(4-fluorobenzoylamino)-1,1 -dimethy}-1,2,3,6-
tetrahydroazepinof4,5-blindole-5-carboxylic acid ethyl ester; MS (ESI): 544 (MH");

9-(3,3-dimethyl-ureido)-3-(4-fluorobenzoyl)-1 ,1-dimethyl-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ESI): 493 (MH");

3-(4-fluoro-benzoyl)-1 ,1-dimethyl-9-[(morpholine-4-carbonyl)-amino}-
1 ,2,3,6-tetrahydro-azepino[4,5-b]indo|e-5-carboxylic acid ethyl ester, MS (ESI): 535
(MH");

3-(4-fluoro-benzoyl)-1, 1-d|methyl -9-(2-thiophen-2-yl-acetylamino)-

1 2 ,3,6-tetrahydro-azepinof4, 5-b]|ndole-5-carboxyhc acid ethyl ester; MS (ESI): 546
(MH"); and

3-(4-fluoro-benzoyl)-9-(3-isopropyl-ureido)-1,1-dimethyl-1,2,3,6-

tetrahydro-azepino[4,5-bjindole-5-carboxylic acid ethyl ester, MS (ESI): 507 (MH").
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G. in a manner similar to Step A, but replacing 3-(4~ﬂuorobenzoyl);
8-hydroxy-1,1-dimethyl-1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl
ester with 9-benzylamino-1,1-dimethyl-1,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid ethyl ester, the following compound was prepared:

5 9-(1-benzyl-3,3-dimethyl-ureido)-3-(4-fluorobenzoyl)-1,1-dimethyl-
1,2,3,6-tetrahydroazepino[4,5-b]indo|e-5-carboxylic acid ethyl ester; MS (ESI): 583
(MH").

H. To prepare 3-(3,4-difluoro-benzoyl)-1,1-dimethyl-8-
propylcarbamoyloxy) -1,2,3 6-tetrahydro-azep|no[4 5-blindole-5-carboxylic acid ethyl

10 ester,a mlxture of 3-(3,4-difluoro-benzoyl)-8-hydroxy-1,1-dimethyl-1,2,3,6-tetrahydro-
azepino[4,5-b}-indole-5-carboxylic acid ethyl ester (45mg, 0.1mmol), triethylamine
(0.1mL), and propylisocyanate (0.2mL) in dry DCM (5mL) was refluxed at 60°C for 20
hours. The solvent was removed in vacuo, and the residue was purified by preparative .
reverse-phase HPLC to give the title compound which was then acylated inthe

15 manner described in Example 2A,; 1H'NMR’(CDCI3). 5 10.62 (1H, s), 7.76-7.73 (ZH, m),
752'-7 47 (1H, m), 7.36-7.31 (1H, m), 7.24-7.19 (1H, m), 7. 16(1H d), 6.86 (1H, m),
5.04 (1H, t), 4.26 (2H, q) 4.09 (2H, brs), 3.25 (2H, q) 1.66-1.54 (8H, m), 1.25 (3H, 1),
0.99 (3H, t). MS (ES): 526 (MH*)

: . EXAMPLE 45
L 3 20  PREPARATION OF 8-(3,3-DIMETHYL-UREIDO)-3~(4-FLUOROBENZOYL)-1,1-DIMETHYL-
1,2,3,6-TETRAHYDROAZEPINO[4, 5-B]INDOLE-5-CARBOXYLIC ACID ETHYL ESTER AND 3-
(4-FLUOROBENZOYL)-1, 1-D|MEfHYL—8-(1 3,3-TRIMETHYL-UREIDO}-1,2,3,6-
TETRAHYDROAZEPINO[4,5-B]INDOLE-5-CARBOXYLIC ACID ETHYL ESTER

O
/u\©\ ' N/L‘\@\
F
0 \ 7/

\NJI\N N COzEt N’U\N N COEt

s H H 7 | H
25 45a : 45b

A. The product of Example of 35B was debenzylated to give a
mixture of 8-amino-3-(4-fluorobenzoyl)-1,1-dimethyl-1,2,3,6-

tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester and 8-methylamino-3-(4-
fluorobenzoyl)-1,1-dimethyl-1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic acid

A %H‘%BE,D SHEET
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ethyl ester (ca.1:1) using the same conditions as described in Example 41. The
mixture was used in the next reaction without further purification.
B. The title compounds were prepared in a manner similar to that
descrlbed in Example 44A using the above mixture of 8-amino-3-(4-fluorobenzoyl)-1,1-
5 dimethyl-1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester and 8-
methylamino-3-(4-fluorobenzoyl)-1,1-dimethyl-1,2,3,6-tetrahydroazepino[4,5-bjindole-
5-carboxylic acid ethyl ester; 45a: MS (ES): 493 (MH"); 45b: MS (ES): 507 (MH*).

, EXAMPLE 46
PREPARATION OF 3-(4-FLUOROBENZOYL)-1,1-DIMETHYL-8-(1,3,3-TRIMETHYL-
10 UREIDO)-1,2,3,6-TETRAHYDROAZEPINO[4,5-B]INDOLE-5-CARBOXYLIC ACID ETHYL
ESTER AND 8-[( N-2-CHLORO-ETHYL)—N-METHYL—AMINO]—3-(4-FLUOROBENZOYL)-1 -
DIMETHYL-1 ,2,3,6-TETRAHYDROAZEPINO[4,5-B]lNDOLF—S-CAhBOXYLIC_ACID ETHYL
ESTER

| 0
N\ /
COzEt Cl\/\N N CO,Et
CH, H
15 46a 46b

A. 8-(Benzyl(methyl)amino)-3-(4-fluorobenzoyl)-1,1-dimethyl-
1,2,3,6-tetrahydroazepino[4,5-b]indole-5-carboxy8ic'acid ethyl ester was debenzylated
to give 8-methylamino-3-(4-fluorobenzoyl)-1,1-dimethyl-1,2,3,6-tetrahydroazepino
[4,5-blindole-5-carboxylic acid ethyl ester in a manner similar to that described in

20 Example 41; MS (ES): 436 (MH").

B. 8-Methylamino-3-(4-fluorobenzoyl)-1,1-dimethyl-1,2,3,6-
tetrahydro azepino[4,5-b] indole-5-carboxylic acid ethyl ester was reacted with
dimethylcarbamoyl chloride in a manner similar to that described in Example 44.using
1,2-dichloroethane instead of DCM as solvent to give 3-(4-fluorobenzoyl)-1,1-dimethyl-

25  8-(trimethylureido)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester.
At the same time, 8-[(2-ch|oroethy|)mefhylamino]—3—(4-ﬂuorobenzoyl)-1 ,1-dimethyl-
1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester was also obtained-
as a minor by-product; MS (ES): 498 (MH").

152



2412/

e PBOOANABIRG i o ) s i i o T T

C. In a manner similar to that described in Steps A and B, but
replacing 8-(benzyl(methyl)amino)-3-(4-fluorobenzoyl)-1,1-dimethyl-1,2,3,6-
tetrahydroazepino[4,5-bJindole-5-carboxylic acid ethyl ester with 8-
(benzyl(methyl)amino)-3-(3,4-difluorobenzoyl)-1,1-dimethyl-1,2,3,6-

5 tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester at Step B and 1,2-
dichloroethane with chloroform, the following compound was prepared:

3-(3,4-difluorobenzoyl)-1 ,1-dimethyl-8;(trimethylureido)-1 ,2,3,6-
tetrahydroazepino[4,5-bjindole-5-carboxylic acid ethyl ester.

D. In a manner similar to that described in Step C, but replacing

10 dimethylcarbamoyl chloride with the appropriate c'arb.amoyl chloride or acid chloride
the following compounds were prepared: ‘

3-(4-fluorobenzoyl)-1, 1—'dimethyl-8-’[rhethyl(pyrrolidine-4-
carbonyl)amino]-1,2,3,6- tetrahydroazepmo[4 5-b]|ndole-5-carboxy||c acid ethyl ester;
MS (ES): 533 (MH*);

15 . 3-(4-fluorobenzoyl)-1, 1'—dimethyl-8-[methy|(m'brpholine-4-carbonyl)-
amino}-1,2,3,6-tetrahydroazepino[4, 5-blindole-5-carboxylic acid ethyl ester; MS (ES): .
549 (MH"); '

. 8—(4-ﬂuorobenzoylmethy]amino)-3-(4-ﬂuorobenzoy|)-1 ,1-dimethyl-

1,2,3,6-tetrahydroazepino[4,5-b]indole-5-éarboxylic acid ethyl ester; MS (ES): 558

20 (MH"); .

; 3-(4-fluorobenzoyl)-1,1-dimethyl-8-(1-methyl-3-pyridin-2-
yimethylureido)- 1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester;
MS (ES): 570 (MH"); and
3~(4-fluorobenzoyl)-1,1-dimethyl- 8-(1 -methyl-3-pyridin-2-yl-ethylureido)-

T

25 1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester.

EXAMPLE 47
PREPARATION OF 8-(2-DIMETHYLAMINO-ETHYLCARBAMOYLOXY)-3-(4-
FLUOROBENZOYL)-1,1-DIMETHYL-1,2,3,6-TETRAHYDROAZEPINO[4,5-B}INDOLE-5-
CARBOXYLIC ACID ETHYL ESTER

0]
N
AN 0 \ / Jl\Q\F
/N\/\N/u\o N oLt
30 N N
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A. Triphosgene (58 mg, 0.195 mmol) was added to a stirred
solution of 3-(4-fluorobenzoyl)-8-hydroxy-1,1-dimethyl-1,2,3,6- .
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester (49 mg, 0.116 mmol) and
diisopropylethylamine (0.8 mL, 4.01 mmol) in dry DCM (10mL) at 0°C under N. The
resulting mixture was stirred at ambient temperature for 1.5 hours, and N,N-
dimethylethylenediamine (0.1 mL, 0.91 mmol) was added. The mixture was stirred at
ambient temperature overnight. The solvents were removed in vacuo, and the residue
was purified by preparative reverse-phase HPLC to give the title compound (18mg);
'"H-NMR (CDCls): 10.63 (1H, s), 7.76 (2H, m), 7.63-7.60 (2H, m), 7.16-7.11 (3H, m),
6.88-6.86 (1H, dd), 5.61 (1H, t), 4.24 (2H, q), 4.10 (2H, brs), 3.37 (2H, m), 2.48 (2H,
m), 2.27 (6H, s), 1.59 (6H, s), 1.24 (3H, t); MS (ES): 537 (MH"). '

B. In a similar manner, but rep[écing N, N-dimethylethylenediamine
with the appropriately substituted alcohol or amine, the following compounds were
prepared: .
8-(2-dimethyiaminoethoxycarbonyloxy)-3-(4—ﬂuorobenzoyl)-1 ,1-
dimethyl-1,2,3,6-tetrahydroazepino[4,5-p]indo|e-5-carboxylic acid ethyl ester; MS (ES):
538 (MH"); . '
3-(4-fluorobenzoyl)-1,1-dimethyl-8-(2-pyridin-2-yl-ethylcarbamoyloxy)-
1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 538
(MH"),

3-(4-fluorobenzoyl)-1, 1-dimethyl-8-(pyridin-4-yl-methylcarbamoyloxy)-
1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 557
(MH");

3-(4-fluorobenzoyl)-1,1-dimethyl-8-(pyridin-2-yl-methylcarbamoyloxy)-
1,2,3,6-tefrahydroazepino[4,5-bJindole-5-carboxylic acid ethyl ester; MS (ES): 557
(MH");

8-cyclopropylcarbamoyloxy-3-(4-fluorobenzoyl)-1,1-dimethyl-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 506 (MH");

3-(4-fluorobenzoyl)-1,1-dimethyl-8-(4-pyridin-2-yl-piperazine-1-
carbonyloxy)-1,2,3,6-tetrahydroazepino[4,5-bJindole-5-carboxylic acid ethyl ester; MS
(ES): 557 (MH");

3-(4-fluorobenzoyl)-1,1-dimethyl-8-(pyridin-3-yl-methylcarbamoyloxy)-
1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 557
(MH); ‘

AMENDED SHEET
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8-(azetidine-1-carbonyloxy)-3-(4-flucrobenzoyl)-1,1-dimethyl-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES). 506 (MH*);

3-(4-fluorobenzoyl)-1, 1-dimethyl-8-(4-methylpiperazin-1-
ylcarbamoyloxy)-1,2,3,6-tetrahydroazepino[4,5-bjindole-5-carboxylic acid ethyl ester;
MS (ES): 564 (MH");

3-(4-fluorobenzoyl)-1, 1—dlmethyl—8-phenethylcarbamoyloxy—1 2,3,6-
tetrahydroazepino[4, 5-b]|ndole-5-carboxyhc acid ethyl ester; MS (ES): 570(MH");

3- (4—ﬂuorobenzoyl)-1 1 d|methyl -8-(thiophen-2-yimethylcarbamoyloxy)-
1,2,3,6-tetrahydroazepino[4, 5-b]|ndole-5 carboxyllc acid ethyl ester; MS (ES):
557(MH");

3-(4wﬂuorobenzoyl)-1 1-dimeth‘yl—B—(furan-2~ylmethylcarbamoyloxy)-
1,2,3,6-tetrahydroazepino[4,5- b]mdole-5-carboxyhc acnd ethyl ester; MS (ES)
546(MH");

8-cyclobutylcarbamoyloxy-3-(4-fluorobenzoyl)-1,1-dimethyl-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; (ES): 520 (MH");

8-cyclopentylcarbamoyloxy-3-(4-fluorobenzoy)-1,1-dimethyl-1 12,3,6-
tetrahydroazepino[4,5-bjindole-5-carboxylic acid ethyl estér; (ES): 534 (MH*)'; '

8-cyclohexylcarbamoyloxy—S—(4—ﬂuorobehzcyl )>-1,1-dimethyi-1,2,3,6-

- tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 548 (MH");

3-(4-fluorobenzoyl)-1,1-dimethyl-8-(5-methylpyrazin-2-
ylmethylcarbamoyloxy)-1,2,3,6-tetrahydroazepino[4,5-b]indole-5- carboxyhc acid ethyl
ester; MS (ES): 572 (MH");
3-(4-fluorobenzoyi)-1,1-dimethyl-8-isopropylcarbamoyloxy-1 ,'2,3,6-
tetrahydroazepinof4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 508 (MH*);
3-(4-fluorobenzoyl)-1, 1-dimethyl-8-methylcarbamoyloxy-1,2,3,6-
tetrahydroazepinof4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 481 (MH);
8-(3-cyclopropyl-1-methylureido)-3-(4-fluorobenzoyl)-1, 1-dimethyl-
1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 519
(MH"); .
3-(4-fluorobenzoyl)-1, 1-dimethyl-9-(pyridin-2-yl-methylcarbamoyloxy)-
1 ,2,3,6~tetrahydroazepino[4,5-b]indo|e~5-carboxylic£ acid ethyl ester;
3-(4-fluorobenzoyl)-1, 1-dimethyl-9-(2-pyridin-2-yl-ethylcarbamoyloxy)-
1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; and
3-(4-fluorobenzoyl)-1,1-dimethyl-9-(thiophen-2-yimethylcarbamoyloxy)-
1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester.
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C. In a manner similar to Step A, but replacing 3—(4'—ﬂuorobenzoyl)-
8-hydroxy-1,1-dimethyl-1 ,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl
ester with 3-(3,4-difluorobenzoyl)-8-hydroxy-1,1-dimethyl-1,2,3,6- '
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester and u'sing the appropriate
amine, the following compounds were prepared: .

8-cyclopropylcarbamoyloxy-3-(3,4-difluorobenzoyl)-1,1-dimethyl- 1 ,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 524 (MH");

3-(3,4-difluorobenzoyl)-1, '1'-dimethyl-8-methy|carbamoyloxy—1 ,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 499 (MH'); ‘

. 3~(3,4-difluorobenzoyl)-1,1-dimethyl-8-(pyridin-2-yl-
methylcarbamoyloxy)-1,2,3 6—tetrahydroazep|no[4 5-blindole-5-carboxylic acid ethyl
ester; MS (ES): 675 (MH");

3-(3, 4-d|fluorobenzoyl)-1 1-dlmethyl 8- benzylcarbamoyloxy) -1,2,3,6-
tetrahydro-azepino[4,5- b]|ndole-5-carboxyllc acid ethyl ester MS (ES): 574 (MH); and

3-(3,4-difluorobenzoyl)-1,1-dimethyl-8-phenylcarbamoyloxy-1,2,3,6- .
tetrahydro-azepino[4,5-blindole-5-carboxylic acid ethyl ester MS (ES): 560 (MH™). '

" EXAMPLE 48
PREPARATION OF 3-(4-FLUOROBENZOYL)-1,1-DIMETHYL-8-(2-MORPHOLIN-4-YL~
ETHOXY)-1,2,3,6-TETRAHYDROAZEPINO[4, 5-B]INDOLE-5-CARBOXYLIC ACID ETHYL

ESTER
o)
o) N\ /
K/N\/\O N  CO.Et
H

A. A mixture of 3-(4-ﬂuorobenzoyl)-B-hydroxy—1 ,1-dimethy!-1,2,3,6-
tetrahydroazepino[4,5-b]indole-'5-carboxylic acid ethyl ester (85 mg, 0.2 mmot), sodium
iodide (30 mg), potassium carbonate (140 mg, 1.01 mmol) and 4-(2-
chloroethyl)morpholine (free base, 300 mg, 2 mmol) and-acetone (8 mL) was heated
at 75°C for 24 hours. The solid was filtered off, and the filtrate was concentrated in
vacuo, and the crude product was purified by reverse-phase preparative HPLC to give
the tittle compound (11mg); '"H-NMR (CDCl5): § 10.51 (1H, s), 7.72 (1H, s), 7.67 (1H, d),
7.66-7.59 (2H, m), 7.15-7.10 (2H, m), 6.86 (1H, d), 6.76 (1H, dd), 4.27-4.17 (4H, m),

AMENDED SHEET

156



[PEA/US

Rf )
[k 1980049.403PCxy o i I?L s W e

4.08 (2H, brs), 3.77 (4H, m), 2.88 (2H, brs), 2.65 (4H, brs), 1.59 (6H, s), 1.25 (3H, 1);
MS (ES): 536 (MH").

B. In a similar manner, but replacing 4-(2-chloroethyl)morpholine

with1-(2-chloroethyl)piperidine, ethyl bromoacetate or 2-bromoacetamide, the following

5 compounds were prepared:

3-(4-fluorobenzoyl)-1,1-dimethyl-8-(2-piperidin-1-ylethoxy)-1,2,3,6-

tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 534 (MH);
8-ethoxycarbonylmethoxy-3 -(4-fluorobenzoyl)-1,1-dimethyl-1,2,3,6-

tetrahydroazepmo[4 5- b]mdole-5-carboxyllc acid ethyl ester; MS (ES): 509 (MH); and

- 10 8-carbamoylmethoxy—3-(4—ﬂuorobenzoyl)-1 1-dimethyl-1,2,3,6-

tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester, MS (ES): 480 (MH").'

C. To prepare 3-(3,4-difluoro-benzoyl)-1,1-dimethyl-8-(3-hydroxy-
propoxy)—1,2,3,6-tetrahydroazepino[4,5-b]indole-5-barboxylic acid ethyl ester, A
mixture of 3-(4-fluorobenzoyl)-8-hydroxy-1,1-dimethyl-1 ,2,3,6-tet‘rahydroaiepino[4,5—b]-

15 indole-5-carboxylic acid ethyl ester (46 mg, 0.11 mmol), diisopropylethylamine (0.5mL),
and 3-bromo-1-propanol (1.4mL) in dry acetonitrile (1mL) was stirred at 75°C for 10
hours. The solvent was removed in vacuo, and the residue was purified by preparative

reverse-phase HPLC, whi;:h was then acylated in the manner described in Example

2A. 'THNMR (CDCl3): 5 10.51 (1H, s), 7.86 (1H, s), 7.82 (1H, d), 7.66-7.59 (2H, m),
20 7.15-7.09 (2H, m), 6.87 (1H, d), 6.74 (1H, m), 4.27-4.15 (4H, m), 4.09 (2H, brs), 3.90

(2H, m), 2.11-2.05 (2H, m), 1.60 (6H, s), 1.26-1.21 (3H, m). MS (ES): 481 (MH").

EXAMPLE 49
1-BENZYL-3-(4-FLUOROBENZOYL)-1,2,3,6-TETRAHYDROAZEPINO[4,5-B]INDOLE-5-
CARBOXYLIC ACID ETHYL ESTER

25
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- A. 2-(1H-Indol-3-yl)-3-phenylacrylonitrile was prepared by the
addition of 3-indolylacetonitrile (2.02 g, 12.9 mmol), MeOH (18mL), benzaldehyde
(1.60 mL, 15.5 mmol), and a 25 % wt solution of sodium methoxide in MeOH (3.2 mL,
14.2 mmol) to a 50 mL flask. The solution was allowed to stir at ambient temperature
under N, for 16 h. The reaction solution was diluted with DCM (2Q mL), molecular
sieves (250 mg) were added, and the solution was allowed to reflux for 1 hour. The
reaction was quehched with the addition of sat. NH,Cl (20 mL). The organic phase
was partitioned, dried over Na;SO,, filtered, and concentrated under reduced pressure.
The crude material was chromatographed (SiO,, 100 % hexane to 5% EtOAc) to yield
1.4 g (44 % yield) of 2-1 H-indol-3-yl-3-phenyl-acrylonitrile; 'H NMR (CDCl;) 6 8.42 (1H,
brs), 7.97 (1H, d), 7.87 (2H, m), 7.63 (1H, s), 7.60 (1H, d), 7.37-7.48 (4H, m), 7.25-
7.33 (2H, m); TLC (SiO; plate, 5:1 hexane/EtOAc) Ry = 0.35; MS (ESI): 245 (MH").

‘ B. B-Benzyltryptamine was prepared by the addition of 2-1H-indol-
3-yl-3-phenylacrylonitrile (500 mg, 2.04 mmol) and EtOH (25 mL) to a N2 purged 100
mL flask. To the solution was added approxfmately 2 g of Raney-Ni slurry. To the
reaction solution, dropwise with stirring, was added hydrazine monohydrate (2.5 mL).
The reaction solution was allowed to stir at 65°C for 4 hours. The slurry was filtered
through a pad of Celite to remove excess Raney-Ni. The filtrate was concentrated
under reduced pressure, and the crude product was used without further purification;
MS (ESI): 251 (MH").

C. 1-Benzyl-1,2,3,6-tetrahydroazepinof4,5-blindole-5-carboxylic
acid ethyl ester was prepared in a manner similar to that described in Example 1A by
using B-benzyl-tryptamine; MS (ESI): 347(MH").

D. The title compound was prepared in a manner similar to that
described in Example 2A by using 1-benzyl-1,2,3,6-tetrahydroazepinof4,5-bjindole-5-
carboxylic acid ethyl ester and 4-fluorobenzoyl chloride; 'H NMR (CDCl,) 5 10.58 (1H,
s), 8.07 (1H, s), 7.62-7.66 (2H, m), 7.36 (1H, d), 7.13-7.23 (9H, m), 6.99 (1H, 1), 5.25
(1H, dd), 4.26 (2H, m), 3.94 (1H, d), 2.99 (1H, dd), 2.83 (1H, dd), 1.22 (3H, t); MS
(ESI): 469 (MH").

E. In a manner similar to Steps A-D, but replacing benzaldehyde
with furfural in Step A, the following compound was prepared:

3-(4-fluorobenzoyl)-1-furan-2-yimethyl-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS(ESI): 459(MH").
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EXAMPLE 50
PREPARATION OF 3-(4-FLUOROBENZOYL)-1-0X0-1,2,3,6-
TETRAHYDROAZEPINO[4,5-B}INDOLE-5-CARBOXYLIC ACID ETHYL ESTER

0]
0] /u\©\
N
F
%
H

A. To a mixture of.ethyl 3-(4-fluorobenzoyl)-1 ,2,?;,6-
tetrahydroazepino[4,5-blindole-5-carboxylate (190 mg, 0.5 mmol)-and 2,3-dichloro-5,6-
dicyano-1,4-benzoquinone (DDQ) (139 mg, 0.6 mmol) was added a mixture of THF-
H,O (9:1, 8 mL) at ambient temperature. The reéqtion mixture was allowed to stir at
ambient temperature for 2 hours. Additional DDQ (139 mg, 0.6'mmol) was added, énd
the mixture was stirred at ambient temperature for another 2 hours. The solvent was

~ removed in vacuo, and the residue was taken up in EtOAc and washed thoroughly with

saturated sodium bicarbonate solution and then with brine. The organic phase was
dried with sodium sulfate, and concentrated in vacuo. The residue was purified by
chromatography on silica gel eluting with hexane-EtOAc (85:15) to give the title
compound as a yellow solid (180mg, 92%); "H-NMR (CDCl5): 8 11.4 (1H, s),‘8.52-8.48
(2H, m), 7.66-7.62 (2H, m), 7.48-7.46 (1H, m), 7.37-7.31 (2H, m), 7.22-7.17 (2H, ni),
4.53 (2H, s), 4.38 (2H, g), 1.35,(3H, t); MS (ES): 393 (MH®). - '

B. " Ina similar manner, but replacing ethyl 3-(4-fluorobenzoyl)-
1 ,2,3,6-tetrahydroazépino[4,5-b]indole-5—carboxylate with 10-benzyloxy-3-(4-
fluorobenzoyl)-1 ,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester, the
following compound was prepared:

10-benzyloxy-3-(4-fluorobenzoyl)-1-oxo-1 ,2,3,é-
tetrahydroazepinol4,5-bjindole-5-carboxylic acid ethyl ester; MS (ES): 499 (MH").

AMENDED SHEET

169



[FRCEES
=0 1k ey
EVSR RN R
a?‘f / 2/ WA

[ 38Q04Q.403P0x - o i e g e ) )

EXAMPLE 51
PREPARATION OF 1,1-ETHYLENEDIOXY-3-(4-FLUOROBENZOYL.)-1,2,3,6-
TETRAHYDROAZEPINO[4,5-B]INDOLE-5-CARBOXYLIC ACID ETHYL ESTER

5 A mixture of 3-(4-flucrobenzoyl)-1-oxo-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester (39 mg, 10.1 mmol) and
TsOH (10 mg) and ethylene glycol (0.2 mL) in foluene (10 mL) was heated to reflux
overnight under nitrogen. After cooling, the reaction was diluted with DCM. It was
then washed with saturated aqueous NaHCO; and water and dried over MgSO..

10 Evaporation of solvent gave a crude product, which was purified by column
chromatography on silica gel eluted with MeOH-DCM (2:98) to give the title compound
(7.5 mg); "H-NMR (CDCl3): 5 9.68 (1H, s), 8.24 (1H, d), 7.08 (2H, m), 7.57 (1H, s), 7.41
(2H, m), 7.12 (2H, m), 4.77 (2H, m), 4.55 (2H, m), 4.46 (2H, g), 1.46 (3H, 1). MS (ES):
437 (MH"). ' o

& N4

15 EXAMPLE 52
PREPARATION OF 3-(4-FLUOROBENZOYL)-1-HYDROXY-1,2,3,6-
TETRAHYDROAZEPINO[4,5-B]INDOLE-5-CARBOXYLIC ACID ETHYL ESTER

OH

0
| N
N™ N F
H .
e

CH,

To a suspension of 3-(4-fluorobenzoyl)-1-oxo0-1,2,3,6-
20 tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester (784 mg, 2 mmol) in EtOH
(11 mL) and AcOH (3 mL) was added NaBH;CN (500 mg, 8 mmol) and the mixture
was stirred at 20°C overnight. It was then basified with 28% ammonium hydroxide and
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extracted with DCM. The cqmbined organic layer was washed with water and dried
over MgSO,. Evaporation of solvent gave a crude product, which was purified by
column chromography on Qilica gel and eluted with MeOH-DCM (1:19) to give the title
compound (450 mg); 'H-NMR (CDCl,): & 9.61 (1H, s), 8.41 (1H, m), 7.41 (1H, m), 7.25-
7.36 (5H, m), 7.05 (2H, m), 4.93 (1H, m), 4.57 (1H, d), 4.42 (3H, m), 3.85 (1H, m), 1.35
(3H, d). MS (ES): 395 (MH+).

EXAMPLE 53
PREPARATION OF 1-ETHYLSULFANYL-3-(4-FLUOROBENZOYL)-1,2,3,6-
TETRAHYDROAZEPINO[4,5-B]INDOLE-5-CARBOXYLIC ACID ETHYL ESTER

\_
S o
Sasl
N F
o~ o>

: A. To a solution of 3-(4-fluorobenzoyl)-1-hydroxy-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester (60 mg, 0.3 mmol) in DCM
(2 mL) was added trifluoromethanesulfonic anhydride (50 mL, 0.6 mmol) at 0°C and
the mixture was stirred for 1 hour at 0°C. Ethanethiol (34 mL, 0.9 mmol) was added
and the reaction mixture was stirred overnight at 20°C. Water was added and organic
layer was separated. The aqueous layer was extracted with DCM. The combined
organic layer was then washed with water and dried over MgSO,. Evaporation of
solvent gave a crude product, which was purified by column chromatography on silica
gel, eluted with MeOH-DCM (1:19) to give the title compound (2 mg); 'NMR (CDCls): &
8.59 (1H, s), 8.77 (1H, d), 7.54 (2H, m), 7.36 (1H, ), 7.19 (1H, m), 7.06 (2H, m), 6.73
(1H, s), 4.41 (2H, m), 4.21-4.30 (3H, m), 2.59-2.69 (2H, m), 1.28 (3H, 1), 1.19 (3H, 1).
MS (ES): 439 (MH").

B. In a similar manner, but replacing ethanethiol with n-
propylamine, the following compound was prepared:

3-(4-fluorobenzoyl)-1-propylamino-1,2,3,6-
tetrahydroazepino[4,5-b]ind6le—5—carboxylic acid ethyl ester; MS (ES): 436 (MH").

AMENDED SHEET
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~ EXAMPLE 54
PREPARATION OF 3-METHYL-1,2,3,6-TETRAHYDROAZEPINO[4,5-B]INDOLE-5-
CARBOXYLIC ACID ETHYL ESTER

-0

H,C

To a solution of ethyl 1,2,3,6-tetrahydroazepino{4,5-b]indole-5-
carboxylate (0.15 g 0.6 mmdl) in DMF (2 mL) was added sodium hydride (60%, 28 mg,
0.7 mmol) at 0 °C and a solution of Mel (38 pL, 0.7 mmol). The mixture was siirred for
30 min at 0°C. Water was added to the reaction mixture, which was then extracted by
DCM. The combined organic layer was washed with water and dried over magnesi‘um
sulfate. Evaporation of solvent gave a crude product, which was purified by column
chromatography on silica gel eluting with MeOH-DCM (5:95) and then further purified
by preparative HPLC to afford the title compound (86 mg); 'H-NMR (CDCl,): & 10.5'0
(1H, s), 8.26 (1H, m), 7.77 (1H, s), 7.40 (1H, d), 7.31 (1H, d), 7.05 (2H, m), 5.35 (1H,
s), 4.28 (2H, q), 3.54 (2H, t), 3.26 (3H, s), 3.14 (éH, m), 1.36 (3H, t). MS (ES): 271
(MH"). ’

i

EXAMPLE 55
PREPARATION OF 3-BENZYL-1,2,3,6-TETRAHYDROAZEPINO[4,5-B]INDOLE-5~
CARBOXYLIC ACID ETHYL ESTER

N/\.@
\__/
N CO,Et
H

A. Sodium hydride (60% in mineral oil, 320 mg, 8 mmol) was added
to a stirred solution of ethyl 1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylate (520
mg, 2 mmol) in anhydrous DMF (8 mL) at 0°C under nitrogen, and the resulting mixture
was stirred at ambient temperature for 30 minutes. Benzyl bromide (345 mg, 2 mmol)
was then added dropwise to the above mixture at 0°C. The resulting mixture was
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stirred at ambient temperature for 6 hours. Ammonium chloride solution was added
carefully to quench the reaction at 0°C. The mixture was extracted with DCM. The
combined extracts were washed with saturated ammonium chloride solution, water and
brine, dried over sodium sulfate, and evaporated in vacuo to give a brown oil, which
5 was purified by chromatography on silica gel eluting with EtOAc-Hexane (5:95) to give -
the title compound (421 mg); "H-NMR (CDCl): & 10.53 (1H, s), 7.96 (1H, s), 7.41-7.25
(7H, m), 7.08-6.99 (2H, m), 4.57 (2H, s), 4.33-4.27 (2H, q), 3.48 (2H, m), 3.01 (2H, m),
1.36 (3H, 1); MS (ES): 347 (MH"). . : ‘
B. "In a similar manner as described above in Step A, but replacing
% . 10 benzyl bromide with the appropriately substituted haloalkane or halo ether, the
following compounds were prepared: '
3-(2—me‘thoxyethyl)-1 ,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic
acid ethyl ester; MS (ES): 315 (MH"); and 3,6-bis-(2-methoxyethyl)-1,2,3,6- '
tetrahydroazepino[4,5-bjindole-5-carboxylic acid ethyl ester; MS (ES): 373 (MH");
15 3-(3-fluoropropyl)-1 ,2,3,6-tetrahydroazepino[4,5-b]indolé-5-carboxylic
acid ethyl ester; MS (ES): 317 (MH"); |
3-cyclohexylmethyl-1,2,3,6-tetrahydroazepino[4, 5-bjindole-5-carboxylic
acid ethyl ester; MS (ES): 353 (MH"); and 3,6-bis-cyclohexylmethyl-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 449 (MH"Y);
20 3-pyridin-2-yimethyl-1,2,3,6-tetrahyd roazepino[4,5—b]indole-5—carbdxylic
| acid ethyl ester; MS (ES): 348 (MH"); '
3-(2-morpholin-4-ylethyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 370 (MH");
3-pyridin-3-yimethyl-1 ,2,3,6-tetrahydroazepinol4,5-blindole-5-carboxylic
25 acid ethyl ester; MS (ES): 348 (MH").

EXAMPLE 56
PREPARATION OF ETHYL 3-(4-FLUOROBENZOYL)-6-METHYL-3-1,2,3,6-
TETRAHYDROAZEPINO[4,5-B]INDOLE-5-CARBOXYLATE

N
/
OEt

e

o)
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LDA (1.2 mmol) was added to a solution of ethyl 3-(4-Fluorobenzoyl)-
1,2,3,6-tetrahydroagepino[4,5—b]indole-5-carboxylate (the compound of Example 2A:
378 mg, 1 mmol) in'THF at —78°C and the reaction mixture slowly warmed to 0°C and
stirred for 30 minutes at 0°C. Mel (125 mL, 2 mmol) was added and stirred at 20°C for
5 1 hour. The reaction mixture was quenched with water. The organic layers were

separated and the aqueous layer was extracted with DCM. The combined organic
layers were washed with water and dried over MgSQO,4. Evaporation of solvent gave a
crude product, which was purified by'éhromatograbhy on silica gel eluting with EtOAc-
Hexane (1:4) to give the title compound (27 mg). TH-NMR (CDClg): 6 (1H, s), 7.54-7.60

10 (3H, m), 7.32(1H, d), 7.25 (1H, m), 7.14-7.17 (3H, m), 4.14-4.28 (4H, m), 3.61 (3H, s),
3.17 (2H, m), 1.25 (3H, t); MS (ES): 392 (M"), 415 (MNa*).

EXAMPLE 57
PREPARATION OF 3-(3,4-DIFLUOROBENZOYL)-1,1,6-TRIMETHYL-1,2,3,6-
TETRAHYDROAZEPINO[4,5BJINDOLE-5-CARBOXYLIC ACID ETHYL ESTER AND 1,1,3,6-~

15 TETRAMETHYL-1,2,3,6-TETRAHYDROAZEPINO[4,5-B]INDOLE-5-CARBOXYLIC ACID
ETHYL ESTER ’
0
O
(M F
\§ o” o™ o7 o™
57a 57b

To a solution of ethyl 3-(3,4-difluorobenzoyl)-1,1-dimethyl-1,2,3,6-

20 tetrahydroazepino[4,5-blindole-5-carboxylate (21 mg, 0.05 mmol) in DMF (2 mL) was
added NaH (60%, 4 mg, 2 equiv) at 0°C and the reaction mixture stirred for 30 minutes
at 0°C. lodomethane was added and the reaction mixture was stirred for 15 minutes at
0°C and then quenched with water/AcOH. The mixture was diluted with DCM and
washed with water and dried over MgSQ,. Evaporation of solvent gave a crude

25 product, which was purified by chromatography on silica gel, eluted with MeOH-DCM
(1:19) to give 57a (2 mg) and 57b'(5 mb): 57a: "NMR (CDCl,): & 7.85 (1H,d), 7.46 (2H,
m), 7.33 (2H, m), 7.24 (2, m), 7.12 (1H, m), 4.20 (2H, q), 4.00 (2H, s), 3.56 (3H, s),
1.63 (6H, s), 1.39 (3H, t). MS (ES): 439 (MH"); 57b: "NMR (CDCl): 5 7.81(1H, ), 7.71
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(1H, , 7.24 (1, m), 7.11(1H, m), 7. 00 (1H, m), 4.24 (2H, q), 3.40 (3H, s), 3.19 (3H, s),
1.62 (6H, s), 1.27 (3H, 1). MS (ES): 313 (MH").

EXAMPLE 58
PREPARATION OF 1,2,3,4,5,6-HEXAHYDRO-AZEPINO [4,5-8] INDOLE-5-
5 CARBOXYLIC ACID ETHYL ESTER

NH
. \ |
. N CoOjFt

A. The title compound was prepared in a manner similar to that
described in Kuehne et al. (J. Org. Chem. 1985, 50, 919-924) and in European Patent
No. EP 064 317 B1; MS (ES): 259 (MH+). '

10 - B In a manner similar to Example 2A, but replacing ethyl 1,2,3,6- _
tetrahydroazepino[4,5-bjindole-5-carboxylate with ethyl 1,2,3,4,5,6- ' '
hexahydroazepino[4,5-bjindole-5-carboxylate, the following compound was prepared:

ethyl 3-(4-fluorobenzoyl)-1,2,3,4,5,6-hexahydroazepino[4,5-bjindole-5-
carboxylate; "H-NMR (CbCla): 5 8.43 (1H, m), 7.31-7.52 (4H, m), 6.96-7.19 (4H, m),
15  3.96-4.33°(6H, m), 3.67 (2H, m), 3.14 (1H; m), 2.94 (1H, m), 1.15-1.36 (3H, m); MS
) (ES): 381 (MH"). o
C. In a manner similar to Step B, but replacing 4-fluorobenzoyl
" chloride with the appropriately substituted acyl chioride, isocyanate or chloroformate,
the following compounds were prepared: '
20 3-benzoyl-1 ,2,3,4,5,6-he$(ahydro—azepino[4,5—b]indole-5-carboxylic acid
ethyl ester; MS (ES): 363 (MH");
3-(4-tert-butyl-benzoyl)-1,2,3,4,5,6-hexahydro-azepino[4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 363 (MH");
3-phenylacetyl-1,2,3,4,5,6-hexahydro-azepino[4,5-blindole-5-carboxylic
25 acid ethyl ester; MS (ES): 377 (MH");
3-(3-phenyl-propionyl)-1,2,3,4,5,6-hexahydro-azepino[4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 391 (MH"); "
3-(4-chlorobenzoyl)-1,2,3,4,5,6-hexahydro-azepinof4,5-blindole-5-

carboxylic acid ethyl ester; MS (ES): 391 (MH");
PAFNDED SHEET
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3-(2,4-dichlorobenzoyl)-1,2,3,4,5,6-hexahydro-azepino[4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 431 (MH");

3-(3-methoxybenzoyl)-1,2,3,4,5,6-hexahydro-azepino[4,5-b]indole-5-
carboxylic acid ethyl ester; MS (ES): 393 (MH");

3-piperonyloyl-1,2,3,4,5,6-hexahydro-azepino[4,5-bjindole-5- carboxyllc
acid ethyl ester; MS (ES): 407 (MH");

3-(4-nitrobenzoyl)-1,2,3,4,5 6—hexahydro-azepino[4,5—bjindole-5-
carboxylic acid ethyl ester; MS (ES); 408 (MH");

3-(4-methoxybenzoyl)-1,2,3,4,5,6- hexahydro-azepmo[4 5-b]|ndo|e-5-

carboxylic acid ethyl ester; MS (ES): 393 (MH"), '

3~(4-methyl-3-nitrobenzoyl)-1,2,3,4,5,6- hexahydro-azepmo[4 5-bjindole- .
5-carboxylic acid ethyl ester; MS (ES): 444 (MNa™);

3-(4-methoxycarbonyl-benzoyl)-1,2,3,4,5,6-hexahydro--
azepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 421 (Ml-_l*);

3-(4-chlorophenoxycarbonyl) 1,4,5,6-tetrahydro-2H- '
azepino[4,5-blindole-5-carboxylic acid ester 5-ethyl ester; MS (ES): 435 (MNa™);

3-(4-chlorophenylcarbamoyl)-1,2,3,4,5,6-hexahydro-
azepino[4,5-bJindole-5-carboxylic acid ethyl ester; MS (ES): 434 (MNa'); and

3-p-tolylcarbamoyl-1,2,3,4,5,6-hexahydro-azepino[4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 392 (MH+). S

D. In a manner similar to that described in Step B, but using 3,4-
difluorobenzoyl chloride and ethyl 1,1-dimethyl-1,2,3,4,5,6-
hexahydroazepino[4,5-blindole-5-carboxylate which was pfepared in a-similar manner
as described in Step A, the following compound was prepared:

ethyl 3-(3,4—difluorobenzoyl)-1 ,1-dimethyl-1,2,3,4,5,6-hexahydro-
azepinof4,5-blindole-5-carboxylate; MS(ESI): 427 (MH").

EXAMPLE 59
PREPARATION OF N-METHYL 1,2,3,4,5,6-HEXAHYDROAZEPINO[4,5-B]INDOLE-5-
CARBAMIDE

NH
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A. Ethyl 1,2,3,4,5,6-hexahydroazepino[4,5-blindole-5-carboxylate
(1.29 g, 5 mmol; European Patent No. EP 064 317 B1) and methylamine hydrochloride
(0.67 g, 10 mmol) were added to a solution of methylamine in THF (2 M, 15 mL) and
the suspension was heated to 80°C in a sealed tube under nitrogen stirring for 72
hours. Solvent was evaporated to give a crude product, which was purified by
chromatography on silica gel eluting with MeOH-DCM (1:9 to 1:4) to give the title
compound (0.8g); 'H-NMR (CDCls): & 8.46 (1H, br s), 8.24 (1 H, s), 7.48 (1H, d), ),
7.30 (1H, d), 7.16 (1H, m), 7.10 (1H, m), 3.70 (1H, d), 3.66 (1H, dd), 3.46 (1H, dd),
3.08 (2H, m), 2.87 (2H, m), 2.73 (3H, d), 1.9 (1H, br s); MS (ES): 244 (MH").

B. Ina similar manner, but replacing methylamine and its
h;drochloride salt with ethylamine and its hydrochloride salt, the following compound
was prepared: :

N-ethyl 1,2,3,4,5,6-hexahydroazepino[4,5-blindole-5-carbamide; "H-
NMR (CDCl;): 8 8.70 (1H, br s), 8.37 (1H, br s), 7.48 (1H, d), 7.47 (1H, d), 7.14 (1H,
m), 7.08 (1H, m), 3.64-3.68 (2H, m), 3.44 (1H, m), 3.20 (2H, m), 3.08 (2H, m), 1.08
(3H, t); MS (ES): 258 (MH"). -

)
| EXAMPLE 60
PREPARATION OF N-METHYL 3-(4-FLUOROBENZOYL)-1,2,3,4,5,6-
HEXAHYDROAZEPINO[4,5-B}JINDOLE-5-CARBAMIDE

o
F
N’ C

NHMe

Iz -

0]

A. The title compound was prepared in a manner similar to that
described in Example 2A by using N-methyl 1,2,3,4,5,6-
hexahydroazepino[4,5-bjindole-5-carbamide and 4-fluorobenzoyl chloride; "H-NMR
(CDCI3): 5 9.49 (1H, br s), 7.35 (3H, m), 7.24 (1H, m), 7.14 (4H, m), 4.30 (2H, m), 4.19
(1H, m), 3.69 (2H, m), 3.07 (1H, m), 2.91 (1H, m), 2.78 (3H, br s); MS (ES): 366.2
(MH").

B. In a similar manner, the above N-methyl 1,2,3,4,5,6-
hexahydroazepino[4,5-blindole-5-carbamide was replaced with N-ethyl 1,2,3,4,5,6-
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hexahydroazepino[4,5-bJindole-5-carbamide to give N-ethyl 3-(4-fluorobenzoyl)-
1,2,3,4,5,6-hexahydroazepino[4,5-blindole-5-carbamide. '

EXAMPLE 61 .
PREPARATION OF N-METHYL 3-(4-FLUOROBENZOYL)-1,2,3,6-
TETRAHYDROAZEPINO[4,5-B]INDOLE-5-CARBAMIDE

A. To a solution of N-methyl 3-(4-fluorobenzoyi)-1,2,3,4,5,6-
hexahydroazepino[4,5-bjindole-5-carbamide and TEA in DCM at 0°C was added a
cooled (0°C) solution of tert-butyl hypochloride (57 mL, 0.5 mmol) in DCM. The
reaction mixiure was stirred for 1.5 hours at 0°C. Cold water was added to wash the
solution. Organic layer was separated and the aqueous layer was extracted with DCM.
The combined organic layers were washed by water and dried over MgSO,.
Evaporation of solvent gave a crude product, which was purified by chromatography on
silica gel eluting with MeOH-DCM to give the title compound (14 mg); 'H-NMR
(CDCI3): 3 10.04 (1H, br s), 7.57 (ZH, m), 7.52 (1H, d), 7.37 (1H, d), 7.24 (1H, m), 7.12
(4H, m) 5.9 (1H, brs), 4.15 (2H, t),' 3.27 (2H, t), 2.92 (3H, d); MS (ES): 378 (MH").

B. In a similar manner, but replacing N-methyl 3-(4-fluorobenzoyl)-
1,2,3,4,5,6-hexahydroazepino[4,5-blindole-5-carbamide with N-ethyl 1,2,3,4,5,6-
hexahydroazepino[4,5-blindole-5-carbamide, the following compound was prepared:

N-ethyl 3-(4-fluorobenzoyl)-1,2,3,6-tetrahydroazepino [4,5-blindole-5-
carbamide; "H-NMR (CDCl): & 10.05 (1H, br s), 7.57 (2H, m), 7.52 (1H, d), 7.37 (1H,
d), 7.21 (1H, m), 7.12 (5H, m) 5.88 (1H, br s), 4.15 (2H, t), 3.27 (2H, i), 3.40 (2H, m),
1.19 (3H, t); MS (ES): 378 (MH").

AMENDED SHEET
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EXAMPLE 62 .
PREPARATION OF 3-PHENYL-1,2,3,4,5,6-HEXAHYDRO-AZEPINO[4,5-B]INDOLE-5-
CARBOXYLIC ACID ETHYL ESTER

IoN

H

A The mixture of ethyl 1,2,3,4,5,6-héxahydroazepino[4,5—b]indole—
5-carboxylate (520 mg, 2 mmol), cupric acetate (728 mg, 4 mmol), phenyl boronic acid
(490 mg, 4 mol) and pyridine (0.35 mL, 4 mmbl) in dry DCM (20 mL) was stirred at
ambient temperature for 3 days. The mixture was filtered though a pad of celite. The
filtrate was concentrated in vacuo and then purified by chromatography on silica gel
eluting with EtOAc-Hexane (7:93) to give the title compound (53 mg); 1.H-NMR ’
(CDCly): 6 8.66 (1H, s), 7.42 (1H, d), 7.26-7.18 (4h, m), 7.10-7.00 (2H, m), 7.69(2H,
m), 6.67 (1H, t), 5.22 (1H, m), 4.40-4.18 (3H, m), 4.04-4.01 (1H, m), 3.98-3.88 (1H, m),
3.58-3.52 (1H, m), 3.22-3.15 (1H, m), 3.08-3.02 (1H, m), 1.27 (3H, t); MS (ES): 335
(MH").

B.. Ina similar manner as that described in Example 61A using 3-
phenyi-1,2,3,4,5,6-hexahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester derived
in Step A, the following compound was prepared:

3-phenyl-1,2,3,6-tetrahydroazepino[4,5-bjindole-5-carboxylic acid ethyl
ester; MS (ES): 333 (MH").

'C. In a similar manner as described in Step A, but replacing phenyl
boronic acid with 3-methoxyphenyl boronic acid, the following compound was
prepared: .

3-(3-methoxyphenyl)-1,2,3,4,5,6-hexahydro-azepino[4,5-bjindole-5-
carboxylic acid ethyl ester; MS (ES): 365 (MH").

ARAENDED SHEET
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EXAMPLE 63
PREPARATION OF 3-(4-FLUOROBENZOYL)-1,2,3,6-
TETRAHYDROAZEPINO[4,5-BJINDOLE-5-CARBOXYLIC ACID BENZYLAMIDE

A.. To a solution of ethyl 1,2,3,4,5,6-hexahydroazepino[4,5-blindole-
5-carboxylate (0.46 g, 1.8 mmol) in DCM (6 mL) was added 4~ﬂuorobenzoyl'chloride
(0.26 mL, 1.2 equiv) and TEA (0.38 mL, 1.5 equiv) and the mixture was stirred for 1
hour at 20 °C. Evaporation of solvent gave a crude product, which was purified by
column.chromatography on silica gel eluting with MeOH-DCM (1:9) to afford 3-(4-
fluorobenzoyl)-1,2,3,4,5,6-hexahydroazepino[4,5-bJindole-5-carboxylic acid &thyl ester;
(543 mg, 0%) MS (ES): 381 (MH").

B. To a solution of 3-(4-fluorobenzoyl)-1, 2 3,4,5,6-hexahydro-
azeplno[4 5-b]mdole-5-carboxyhc acid ethyl ester (5643 mg, 1. 42 mmol) in 1,4-dioxane
(8 mL) was added aqueous sodium hydroxide (114 mgin 2 mL Of water). The mixture
was stirred for 1 hou} at 20°C. Sdlvent was then removed under high vacuum to give a
crude product, which was redissolved in water and acidified with AcOH. Solid was
collected by filtration and washed with water and dried under high vacuum to give 3-(4-
fluorobenzoyl)-1,2,3,4,5,6-hexahydro-azepino{4, 5-b]mdo|e-5-carb0xyhc acid (421 mg,
84%); MS (ES): 353 (MH").

C. To a suspension of 3-(4-fluorobenzoyi)-1,2,3,4,5,6-hexahydro-
azepino[4,5-blindole-5-carboxylic acid (176 mg, 0.5 mmol) in DCM (3 mL) was added
carbonyldiimidazole (97 mg, 0.6 mol) and the mixture was stirred for 1 hour at 20°C.
Benzylamine (109 pL, 1 mmol) was added and the mixture was stirred overnight. Solid
was-collected by filtration and washed by DCM and dried under high vacuum to give
the title compound (90 mg); 93% MS (ES): 442 (MH").

D. In a manner similar to that described in Example 61, but
replacing N-methyl 3-(4-fluorobenzoyl)-1,2,3,4,5,6-hexahydroazepino[4,5-blindole-5-
carbamide with 3-(4-fluorobenzoyl)-1,2,3,4,5,6-hexahydroazepinof4,5-bjindole-5-
carboxylic acid benzylamide, the following compound was prepared:
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3~(4-fluorobenzoyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic
acid benzylamide; 'H-NMR (CDCl3): § 10.13 (1H, s), 7.45 (3H, m), 7.37 (1H, d), 7.30
(8H, m), 7.22 (4H, m), 7.12 (4H, m), 6.16 (1H, s), 4.53 (1H, d), 4.15 (2H, t), 3.27 (2H,
t); MS (ES): 440 (MH™).

5 E. " The following compounds were prepared in a manner similar to
that described in Steps A through D, by using the appropriate amine, hydrazine,
alcohol, phenol or thiol at step C:

3-(4-flucrobenzoyl)-1,2,3,6-tetrahyd roazepino[4,5-bJindole-5-carboxylic
acid cyclobutylamide; 'H-NMR (CDCly): § 10.00 (1H, s), 7.58 (2H, m), 7.51 (1H, d),
10 7.36 (1H, d), 7.09-7.24 (5H, m), 6.04 (1H, m), 4.45 (1H, q), 4.14(2H, 1), 3.26 (2H, 1),
2.40 (2H, m), 1.86 (2H, m), 1.76 (2H, m); MS (ES). 404 (MH*);‘
[3-(4—ﬂuorobenzoyl)—1 ,2,3,6-tetrahydroazepino[4,5-bJindol-5-yl}piperidin-
1-yl-methanone; MS (ES): 418 (MH");
[3-(4-fluorobenzoyl)-1,2,3,6-tetrahydroazepino[4,5-blindol-5-
15  yllmorpholin-4-yl-methanone; MS (ES): 420 (MH");
3-(4—ﬂuo'robenzoyl)-1 ,2,3,6-tetrahydroazepino[4,5-bjindole-5-carboxylic -
acid (1-methyl-1H-benzoimidazol-2-yl)amide; MS (ES): 479 (MH");
3-(4-fluorobenzoyi)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic
.acid propylamide; MS (ES): 392 (MH");
20 3-(4-fluorobenzoyl)-1,2,3 6-tetrahydroazep|no[4 5-b]|ndole-5-carboxyl|c
acid tert-butylamide;MS (ES): 406 (MH");
' [3-(4-fluorobenzoyl)-1,2,3,6-tetrahydroazepinof4,5-bjindol-5-yl]-(4-
methyl-piperazin-1-yl)-methanone; MS (ES): 433 (MH");
3-(4-fluorobenzoyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-¢ arboxyhc
25 acid cyclohexylamide; MS (ES): 432 (MH");
3-(4-fluorobenzoyl)-1,2,3,6-tetrahydroazepino[4,5-bjindole-5-carboxylic
acid pyridin-2-ylamide; MS (ES): 427 (MH");
3-(4-fluorobenzoyl)-1,2,3,6-tetrahydroazepino[4, 5 blindole-5-carboxylic
acid (2-dimethylamino-ethyl)amide; MS (ES): 421 (MH");
30 ' 3-(4-fluorobenzoyl)-1,2,3,6-tetrahydroazepino[4,5-bjindole-5-carboxylic
acid isopropylamide; MS (ES): 392 (MH");
3-(4-fluorobenzoyl)-1,2,3,6-tetrahydroazepinol4,5-blindole-5-carboxylic
acid dimethylamide; MS (ES): 378 (MH");
3-(4-fluorobenzoyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic

35 acid cyclohexylmethylamide; MS (ES): 446 (MH"); .. covemioi ngr;mj«ﬂ
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3-(4-fluorobenzoyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic
acid (pyridin-2-ylmethyl)amide; MS (ES): 441 (MH");
3-(4-fluorobenzoyl)-1 ,2,3,6-tetrahydrbazepino[4,5-b]indole-5-carboxylic
acid allylamide; MS (ES): 390 (MH"); .
3-(4-fluorobenzoyl)-1,2,3,6-tetrahydroazepino[4,5-bjindole-5-carboxylic
acid cyclopropylamide MS (ES): 390 (MH");
3-(4-fluorobenzoyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic
acid (2-fluoro-ethyl)amide; MS (ES): 396 (MH");
3-(4-fluorobenzoyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5 -carboxyhc
acid (2-methoxyethyl)amide; MS (ES): 408 (MH");
3-(4-fluorobenzoyl)-1,2,3,6-tetrahydroazepino[4,5- b]lndole-5 carboxyhc
acid cyclopropylmethylamide; MS (ES): 404 (MH');
3-(4-fluorobenzoyl)-1,2,3,6-tetrahydroazepino[4,5-bjindole-5-carboxylic
acid isobutylamide; MS (ES): 406 (MH");
3-(4-fluorobenzoyl)-1,2,3,6-tetrahydroazepino[4,5-bJindole-5-carboxylic
acid sec-butylamide; MS (ES): 406 (MH");
3-(4-fluorobenzoyl)-1,2,3,6-tetrahydroazepino[4,5-bjindole-5-carboxylic
acid phenylamide; MS (ES): 426 (MH");
3;(4-ﬂuorobenzoyl)—1 ,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic
acid (2,2,2-trifluoroethyl)amide;MS (ES): 432 (MH"); ‘
3-(4-fluorobenzoyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic
acid thiazol-2-ylamide; MS (ES): 433 (MH");
3-(4-fluorobenzoyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic
acid cyclopentylamide; MS (ES): 418 (MH™);
3-(4-fluorobenzoyl)-1,2,3,6-tetrahydroazepino[4,5-bjindole-5-carboxylic
acid cyclobutyl ester; TH-NMR (CDCl,): 8 10.50 (1H, s), 8.03 (1H, s), 7.63 (2H, m), 7.52
(1H, d), 7.28 (1H, d), 7.15-7.22 (3H, m), 7.11 (1H, dd), 5.10 (1H, m), 4.21 (2H, 1), 3.27
(2H, 1), 1.96 (2H, m), 1.81 (2H, m), 1.66 (2H, m); MS (ES): 405 (MH);
3-(4-fluorobenzoyl)-1,2,3,6-tetrahydroazepinof4,5-blindole-5-carboxylic
acid sec-butyl ester; MS (ES): 407 (MH");
3-(4-fluorobenzoyl)-1,2,3,6-tetrahydroazepino[4,5-bjindole-5-carboxylic
acid 2-dimethylaminoethyl ester; MS (ES): 422 (MH™);
3-(4-fluorobenzoyl)-1,2,3,6-tetrahydroazepino[4,5-bJindole-5-carboxylic
acid 1-methyl-allyl ester; MS (ES): 405 (MH");
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3-(4-fluorobenzoyl)-1,2,3,6-tetrahydroazepino[4,5-bJindole-5-carboxylic
acid 2-methoxyethyl ester; MS (ES): 409 (MH");

3-(4-fluorobenzoyl)-1,2,3,6-tetrahydroazepino[4,5-bJindole-5-carboxylic
acid 2,2-dimethylpropyl ester; MS (ES): 421 (MH");

3-(4-fluorobenzoyl)-1,2,3,6-tetrahydroazepino[4,5-bjindole-5-carbokylic
acid isobutyl ester; MS (ES): 407 (MH");

3-(4-fluorobenzoyl)-1,2,3,6 tetrahydroazeplno[4 5 b]mdole 5-carboxy||c
acid 3-dimethylaminopropyl ester,; MS (ES): 436 (MH");

3-(4-fluorobenzoyl)- 1,2,3,6 -tetrahydroazepino[4,5-blindole-5-carboxylic
acid butyl ester; MS (ES): 407 (MH"); '

3-(4-fluorobenzoyl)-1 ,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic
acid cyclgpehtyl ester; MS (ES): 419 (MH*);

3-(4-fluorobenzoyl)-1 ,2,3,6—tetrahydroazepino[4,5-b]indo|e-5-darbdxylic
acid cyclohexyl ester; MS (ES): 433 (MH");

3—(4~ﬂﬁorobenzoyl)~1 ,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic
acid allyl ester; MS (ES): 391 (MH"); ‘

3-(4-fluorobenzoyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic
acid 1-ethylallyl ester; MS (ES): 419 (MH’); '

3-(4-fluorobenzoyi)-1 ,2,3,6-tetrahydroazepino[4,5-bjindole-5-carboxylic
acid phenyl ester; MS (ES): 427 (MH");

3-(4-fluorobenzoyl)-1 ,2,3,6-tetrahydroazepinof4,5-blindole-5-carboxylic
acid benzyl ester; MS (ES): 444 (MH");

3-(4-fluorobenzoyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-carbothioic
acid S-ethyl ester; 'H-NMR (CDCls): 8 10.13 (1H, s), 7.99 (1H, s), 7.64 (2H, m), 7.53
(1H, d), 7.37 (1H, d), 7.10-7.24 (4H, m), 4:23 (2H, 1), 3.28 (2H, 1), 2.94 (2H, m), 1.63
(3H, t); MS (ES): 395 (MH"); .

3-(4-fluorobenzoyl)-1,2,3,6-tetrahydroazepinol[4,5-blindole-5-carbothioic
acid S-propyl ester; MS (ES): 409 (MH");

3-(4—ﬂuorobenzoylj—1 ,2,3,6-tetrahydroazepino[4,5-blindole-5-carbothioic
acid S-isopropyl ester; MS (ES): 395 (MH");

3-(4-fluorobenzoyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-carbothioic
acid S-butyl ester; MS (ES): 423 (MH");

3-(4-fluorobenzoyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-carbothioic
acid S-sec-butyl ester; MS (ES): 423 (MH");
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. 3-(4~ﬂuor6benzoyl)-1 ,2,3,6-tetrahydroazepino[4,5-blindole-5-carbothioic
acid S-isobutyl ester; MS (ES): 423 (MH");
3-(4-fluorobenzoyl)-1,2,3,6-tetrahydroazepinof4,5-bjindole-5-carbothioic
acid S-tert-buty] ester; MS (ES): 423 (MH™);
5 , 3 (4-fluorobenzeyl)-1,2,3,6-tetrahydroazepino[4,5- b]lndole-5-carboxyllc
acid N/, dlmethylhydraZIde 'H-NMR (CDCl,): § 9.88 (1H, s), 7.58 (2H, m) 7.51 (1H .
d), f.37 (1H, d), 7.23 (1H, m), 7.09-7.16 (4H, m), 6.62 (1H, s), 4.14 (2H, t), 3.25 (2H, 1),
+ 2.62 (6H, s); MS (ESj: 393 (MH"); and
3-(4-fluorobenzoyl)-1,2,3,6-tetrahydroazepino[4,5-b] indole-5-carboxylic
10  acid (2,2,2-trifluoroethylidene)hydrazide; "H-NMR (CDCl): 5 9.65 (1H, s), 9.39 (1H, s),
8.15 (‘iH s), 7.51-7.57 (3H, m), 7.45 (1H, m), 7.23 (1H, d), 7.12-7.19 (4H, m), 4.16
" (2H, 1), 3.27 (2H, t); MS (ES): 445 (MH"). '
F. In a manner similar to that described in Steps A through D, but

replacing ethyl 1,2,3,4,5,6-hexahydroazepino[4,5-bjindole-5-carboxylate with 2-methyl-
15 1,2,3,4,5,6-hexahydfoazepino[4,5-b]indole-5-carboxylic acid ethyl ester; and '
benzylamine with cyclobutylamine, the following compound was prepared:
3-(4—ﬂuorobenzoyl)—2-meth&l-1 ,2,3,6-tetrahyd}oazepino[4',5-b]indole-5-
carboxylic acid cyclobutylamide; 'H-NMR (CDCly): 8 9.93 (1H, s), 7.58 (2H, m), 7.49
(1H, d), 7.35 (1H, d), 7.09-7.23 (5H, m), 5.92 (1H, d), 5.45 (1H, s), 4.45 (2H, m), 3.34
20 (1H,dd), 3.12 (1H, dd), 2.40 (2H, m), 1.72-1.89 (4H, m), 1.08 (3H, d); MS (ES): 418
(MH").

G. In a manner similar to Step F, but replacing 4-flucrobenzoyl
chlpride with 3,4-difluorobenzoyl chloride in Step A, the following compound was
prepared:

25 3-(3,4-difluorobenzoyl)-2-methyi-1,2,3,6-tetrahydroazepino[4,5-blindole-
5-carboxylic acid cyclobutylamide; 'H-NMR (CDCl): & 9.90 (1H, s), 7.47 (2H, m), 7.36
(1H, d), 7.25-7.33 (6H, m), 7.22 (1H, m), 7.10 (2H, m), 5.94 (1H, d), 5.42 (1H, s), 4.46
(2H, m), 3.34 (1H,dd), 3.12 (1H, dd), 2.42 (2H, m), 1.88 (2H, m), 1.76 (2H, m), 1.09
(3H, d); MS (ES): 436 (MH"). '

30 H. In a manner similar to that described in Steps A through D, but
replacing ethyl 1,2,3,4,5,6-hexahydroazepino[4,5-blindole-5-carboxylate with 1-methyl-
1,2,3,4,5,6-hexahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester in Step A, the
following compound was prepared:
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3-(3,4-difluorobenzoyl)-1-methyi-1,2,3,6-tetrahydroazepino[4,5-blindole-
5-carboxylic acid cyclobutylamide; 'H-NMR (CDCls): 8 9.99 (1H, s), 7.56 (1H, d), 7.49
(1H, m), 7.31-7.37 (2H, m), 7.19-7.27 (2H, m), 7.11 (1H, m), 7.05 (1H, brs), 5.97 (1H,
m), 5.09 (1H, br s), 4.45 (2H, m), 3.75 (1H, m), 3.24 (1H, d), 2.40 (2H, m), 1.86 (2H,

5 m), 1.76 (2H, m), 1.35 (3H, d); MS (ES): 436 (MH").

1. In a manner similar to that described in Step H, but replacing
cyclobutamine at Step D with iso-propanol, the following compound was'prepared:
' 3-(3,4-difluorobenzoyl)-1-methyl-1,2,3,6-tetrahydroazepino[4,5-blindole-
5-carboxylic acid isopropyl ester; '"H-NMR (CDCly): 8 10.54 (1H, s), 7.58 (1H, d), 7.52

10 (1H, m), 7.37-7.42 (2H, m), 7.19-7.31 (54, m), 7.12 (1H, m), 5.26 (1H,dd), 5.14 (1H,

m), 3.85 (2H, m), 3.18 (1H, d), 1.33 (3H, d), 1.23 (3H, d), 1.20 (3H, d); MS (ES): 425
(MH").

EXAMPLE 64 .
PREPARATION OF ISOPROPYL 3-(3,4-DIFLUOROBENZOYL)-1,1-DIMETHYL-1,2,3,6-
15 TETRAHYDROAZEPINO[4,5-B]iINDOLE-5-CARBOXYLATE '

O
F
N/“\@
\_7¢ F
N 0. '
H o )\
A. Ethyl 3-(3,4-difluorobenzoyl)-1 ,1-dimethyl-1 ,2,3,4,5,6-hexahydro-
azepino[4,5-blindole-5-carboxylate was saponified, converted to the corresponding

isopropyl ester using CDI and isopropanol, and then oxidized as described previously
20 in Step D of Example 63 to give the title compound; '"H-NMR (DMSO-ds): 5 10.83 (1H,
s), 7.76 (1H, d), 7.71 (1H, app 1), 7.64 (1H, s), 7.52-7.61 (2H, m), 7.40 (1 H, m), 7.08
(1H, app t), 6.98 (1H, app t), 5.05 (1H, sept), 1.52 (6H, s), 1.18 (6H, d); MS(ESI): 439
(MH").
B. In a similar manner, ethyl 3-(3,4-difluorobenzoyl)-1,1-dimethyl-
25 1,2,3,4,5,6-hexahydroazepino[4,5-bjindole-5-carboxylate was saponified, converted to
the corresponding cyclobutylamide using CDI and cyclobutylamine, and then oxidized
as described previously in Example 63 to give cyclobutyl 3-(3,4-difluorobenzoyl)-1,1-
dimethyl-1,2,3,6-tetrahydroazepino[4,5-bjindole-5-carboxamide; MS(ESI): 450 (MH").
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EXAMPLE 65
PREPARATION OF 3-(3,4-DIFLUOROBENZOYL)-1 ,1-TETRAMETHYLENE-1,2,3,6-
TETRAHYDROAZEPINO[4,5-B]INDOLE-5-CARBOXYLIC ACID ETHYL ESTER

. F
NI ,N\"/@F
H o

CO,Et

A. A mixture of 3-indoly|acei6nitrile (5 g, 32 mmol), triton B (40% in
MeOH, 0.5 g), benzyl bromide (7. 8 mL, 2 eq.) and aqueous NaOH (50%, 12.6 mL)
was stirred for 2 hours at 20°C. Water was added. Solid was collected by filtration and
washed with water and hexane and dried under high vacuum to give [1-benzyl-1H-
indol-3-yllacetonitrile (6.97 g). MS (ES): 247 (MH").

B. To a suspension of sodium hydride (60%, 2.26 g, 56 mmol) was
added a solution of 1-benzyl-1H-indol-3-ylacetonitrile in bMSO-ether (10Mi: 80 mL) -
dropwise and the mixture was stirred for 5 hours at 20°C. Water and hexane were
added. Solid was collected by filtration and washed with watef and hexane to give 1-
(1-benzyl-1H-indol-3-yl)cyclopentanecarbonitrile (5.3 g). MS (ES): 301 (MH"). ‘

C. C-[1-(1H-Indol-3-yl)cyclopentyllmethylamine was prepared in a
manner similar to that described in Example 32 by using 1-(1-benzyl-1H-indol-3-yl)-
cyclopentanecarbonitrile; MS (ES): 305 (MH").

D. To a solution of liquid ammonia (60 mL) in anhydrous THF (20
mL) was added metal sodium (1.64 g, 71 mmol) in portions. A solution of C-[1-(1H-
indol-3-yl)cyclopentyljmethylamine (3.58 g, 11.8 mmol) in THF (20 mL) was added
dropwise to the above solution and refluxed for 1.5 hours at —33°C. The reaction
mixture was quenched with saturated aqueous ammonium chloride. After ammonia
was purged with nitrogen, more water was added and extracted with DCM. The
combined organic layer was washed with brine and dried over MgSO,. Evaporation of
solvent gave C-[1-(1H-indol-3-yl)cyclopentyljmethylamine as a white solid (2.5 g); MS
(ES): 215 (MH").

E. 1,1-Tetramethylene-1,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid ethyl ester was prepared in a manner similar to that described in
Example 1A by using C-[1-(1 H-Indol-3-yl)cyclopentyllmethylamine; MS (ES): 311
(MH™).
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F. The fit|e compound was prepared in a manner similar to that
described in Example 2A by using 1,1-tetramethylene-1,2,3,6-
tetrahydroazepino{4,5-blindole-5-carboxylic acid ethyl ester;. 'NMR (CDCls): & 10.74
(1H, s), 7.74 (1H, m), 7.49 (1H, m), 7.40 (1H, d), 7.34 (1H, m), 7.21 (2H, m), 7.08.(1H,
m), 4.27 (2H, q), 3.50-4.60 (2H, br s), 2.46 (2H, m), 2.05 (4H, m), 1.69 (2H, m), 1.25
(2H, t). MS (ES): 451 (MH").

EXAMPLE 66
PREPARATION OF 2,3,4,9-TETRAHYDRO-1H-BETA-CARBOLINE-1-CARBOXYLIC ACID
: ETHYL ESTER "

A. 2,3,4,9-Tetrahydro-1H-betacarboline-1-carboxylic acid ethyl
ester was prepared by the addition of tryptamine-HCI (1 .33 g, 6.76 mmol), EtOH (12 -

. mL), and a 50 % toluene solution of ethyl glyoxylate (1.66 g, 8.11 mmol) to a 50 mL

flask purged with N,. The reaction solution was allowed to reflux 16 hours. The
reaction solution was concentrated under reduced pressure, and the resulting crude
material was chromatographed (SiO,, 100 % DCM to 4.% MeOH) to provide 1.10 g (68
% yield) of 2,3,4,9-tetrahydro-1H-betacarboline-1-carboxylic acid ethyl ester; 'H NMR
(CDCI3) 5 8.59 (1H, br s), 7.46°(1H, d), 7.39 (1H, d), 7.23 (1H, 1), 7.14 (1H, 1), 5.40 (1H,
s), 4.24 (2H, q), 3.51 (1H, m), 3.07 (1H, m), 2.86 (1H, d), 1.30 (3H, 1); BC NMR (CIjCla)
5 166, 137, 126, 123, 122, 120, 119, 112, 108, 64, 60, 53, 41, 14; MS(ESI): 245 (MH").
B. In a similar manner, but replacing tryptamine-HCL with a-
methyl-tryptamine-HCI, H-D-tryptophan methyl ester-HCl or 2-(1H-indol-3-
yl)propylamine, the following compounds were prepared:
3-methyl-2,3,4,9-tetrahydro-1H-betacarboline-1-carboxylic écid ethyl
ester;
2,3,4,9-tetrahydro-1H-betacarboline-1,3-dicarboxylic acid 1-ethyl ester
3-methyi ester; and '
4-methyl-2,3,4,9-tetrahydro-1H-betacarboline-1-carboxylic acid ethyl
ester; MS(ESI): 259(MH™).
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EXAMPLE 67 '
2—(4-FLUOR_OBENZOYL)—2,3,4,9-TETRAHYDRO-1 H-BETA-CARBOLINE-1-CARBOXYLIC
. ACID ETHYL ESTER

A. The title compound was pr'epared by the addition of 2 3,4,9-
tetrahydro—1H-betacarbolme-1-carboxyhc acid ethyl ester (102 mg, 418 pmol) DCE (5
mL), 4-fluorobenzoyl chlonde (60 pL, 477 pmol), diisopropyl ethylamine (167 pL, 954
umol), DMAP (6 mg, 10 mol %) to a 25 mL flask. The solution was allowed to stir at
55°C under N3 for 17 hours. The solution was cbncentrated under 'reduced pressure,
and the crude material was chromatographed (SiO», 100 % hexane to 25 % E1OAc) to
provide 143 mg (63 % yield) of title compound; 'H NMR (CDC'I3') & 8.40 (1H, br s),
7.53-7.57 (3H, m), 7.41 (1H, d), 7.10-7.23 (4H, m), 6.19 (1H, s), 4.31 (2H, m), 4.10
(1H, dd), 3.63 (1H, m), 2.87-2.96 (1H, m), 2.78 (1H, dd), 1.36 (3H, t); 3C NMR(CDCl,)
8 171, 169, 138, 130, 129, 126, 126, 123, 120, 116, 116, 112, 110, 62, 53, 45, 22, 14,
MS (ESI): 367 (MH").

B. In a manner similar to Step A, but replacing 4-fluorobenzoyl
chloride with acety! chioride, the following compound wés prepared:

2-acetyl-2,3,4,9-tetrahydro-1H-beta-carboline-1-carboxylic acid ethyl
ester; MS (ESI): 287 (MH").

C. In a manner similar to Step B above, but replacing 2,3,4, 9
tetrahydro-1H-betacarboline-1-carboxylic acid ethyl ester with 2,3,4,9-tetrahydro-1H-
betacarboline—1 ,3-dicarboxylic acid 1-ethyl ester 3-methyi ester, the followiﬁg
compound was prepared:

2-acetyl-2,3,4,9-tetrahydro-1H-betacarboline-1,3-dicarboxylic acid 1-
ethyl ester 3 methyl ester; MS (ESI): 345 (MH").

D. In a manner similar to Step A, but replacing 2,3,4,9-tetrahydro-
1H-betacarboline-1-carboxylic acid ethyl ester with the compounds in Example 66B,
the following compounds were prepared:

2-(4-fluorobenzoyl)-3-methyl-2,3,4,9-tetrahydro-1H-beta-carboline-1-
carboxylic acid ethyl ester; MS (ESI): 381 (MH") (the diastereomeric mixture was
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separated using prepafative HPLC with a 5 pm Cy5 reverse phase, 120 angstrom,
column; and the solvent gradient was 30-99 % MeCN over 12 minutes);
2-(4—ﬂuorobenzoyl)-2,3,4,9—fetrahydro-1 H-beta-carboline-1,3-
dicarboxylic acid 1-ethyl ester 3-methyl ester; MS (ESI): 425 (MH"); and ’
5 2-(4-fluorobenzoyl)-4-methyl-2,3,4 9-tetrahydro-1 H-beta-carbol|ne-1-
carboxylic acid ethyl ester; MS (ES) 381 (MH").
E. In a manner as described in Step A, but replacing 4-
fluorobenzoyl chloride with 3,4-difluorobenzoyl chloride, the following compound was
‘ prepared: o '
10 2-(3,4-difluorobenzoyl)-2,3,4,9-tetrahydro-1H-beta-carboline-1-
carboylic acid ethyl ester; MS (ESY: 385 (MH") |
F. In a manner as described in Step E, but replacmg 2,3,4,9-
tetrahydro-1H-beta-carboline-1 -carboxyllc acid ethyl with 4-Methyl-2,3,4,9-tetrahydro-
1H-beta-carb(_)line-1—carboxylic acid ethyl ester (compound in Example 66B) the

16 following compound was prepared: ‘

2-(3,4-difluorobenzoyl)-4-methyl-2,3,4,9 tetrahydro-1H-beta -carboline-1-
carboxyllc acid ethyl ester; MS (ESI): 399 (MH").

, EXAMPLE 68
PREPARATION OF 2-(4-FLUOROBENZOYL)-4,4-DIMETHYL-2,3,4,9-TETRAHYDRO-1H-
20 BETA-CARBOLINE-1-CARBOXYLIC ACID ETHYL ESTER

F -

A 4,4-Dimethyl-2,3,4,9-tetrahydro-1H-beta-carboline-1-carboxylic
acid ethyl ester was prepared in a mannér similar to that described in Example 66A by
replacing tryptamine-HC! with 2-(1H-indol-3-yl)-2-methylpropylamine, which was

25 synthesized using 2 equivalents of iodomethane during alkylation of (1-tert-
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butoxycarbonylindol-3-yl)acetonitrile as described in Example 32B; MS(ESI):
273(MH").

B. The title compound was prepared in a manner similar to that
described in Example 67A by using 4,4-dimethyl-2,3,4,9-tetrahydro-1H-beta-carboline-

5 1-carboxylic acid ethyl ester; MS (ES): 395(MH").

C. In a manner described in Step B, but replacing 4-fluorobenzoyi
chloride with acetyl chioride or 3,4-difluorobenzoyl chloride, the following compounds
were prepared:

2-acetyl-4,4-dimethyl-2,3,4,9-tetrahydro-1 H—beta—carbollne-1-carboxyllc

) /*% 10 acid ethyl ester; MS(ESI): 315(MH"); and
2-(3,4-diflucrobenzoyl)-4,4-dimethyl-2,3,4,9-tetrahydro-1H-beta-
carboline-1-carboxylic acid ethyl ester; MS(ESI): 413(MH").

. EXAMPLE 69 ,
PREPARATION OF (3,4-DIFLUOROPHENYL)-(1 -PHENYL-1 ,3,4,9-TETRAHYDROBETA-
15 CARBOLIN-2-YL)-METHANONE

A. 1-Phenyl-2,3,4,9-tetrahydro-1H-beta-carboline was prepared by'

the addition of tryptamine-HCI (500 mg, 2.54 mmol), CHCI; (20 mL), absolute EtOH (16
mL), benzaldehyde (520 L, 5.08 mmol), and TFA (1.9 mL, 25.4 mmol) fo a N, purged

20 50 mL flask. The reaction solution was allowed to stir at ambient temperature for 18
hours and then at 60°C for 4 hours. The solution was concentrated under reduced
pressure, and the crude material was chromatographed (SiO, 100 % hexane to 25 %
EtOAc) to yield 95 mg of 1-phenyl-2,3,4,9-tetrahydro-1H-beta-carboline; MS(ESI):
249(MH").

25 B. The title compound was prepared by the addition of 1-phenyl-
2,3,4,9-tetrahydro-1H-beta-carboline (95 mg, 383 pmol), DCE (5 mL), 3,4-

WA !h[
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difluorobenzoyl chloride (88 mg, 498 mol), and TEA (1.0 mL) to a 25 mL flask. The
solution was allowed to stir at 55°C for 16 hours. The reaction solution was
concentrated, and the crude sample was chromatographed (SiO,, 100 % hexane to 25
% EtOAc) to yield 53 mg of title compound; H NMR (CDCls) & 8.02 (1H, br s), 7.53

5 (1H, d), 7.30-7.33 (6H, m), 7.15-7.23 (5H, m), 7.07 (1H, br s), 3.75 (1H, m), 3.41 (1H,
m), 2.93 (1H, m), 2.84 (1H, dd); MS(ESI): 389(MH").

EXAMPLE 70
PREPARATION OF (3,4-DIFLUOROPHENYL)-(1-METHYL-1-PHENYL-1,3,4,9-
i _ TETRAHYDROBETA-CARBOLIN-2-YL }-METHANONE

10
A. ' 1-Methyl-1-phenyl-1,3,4,9-tetrahydrobeta-carboline was

prepared by the addition of tryptamine-HCI (500 mg, 2.54 mmol), 1-butanol (12 mL),
and acetophenone (1.5 mL, 13 mmol) to a 25 mL flask attached with Dean-Stark Trap.
Azeotropic removal of a butanol/H,O mixture was conducted during a vigorous reflux

15 period of 4 hours. The concentrated solution was allowed to stir near reflux for an
additional 14 hours. The solution was concentrated under reduced pressure. The
residue was taken up into EtOAc (70 mL), washed with sat. NaHCOj3 (40 mL x 3),
washed with H,O (40 mL), dried over Na,SO, filtered, and concentrated under
reduced pressure. The crude material was chromatographed (SiO; 100 % DCMto 5%

20 MeOH)to pr?Jvide 376 mg of 1-methyl-1-phenyl-1,3,4,9-tetrahydrobeta-carboline; H
NMR (CDCls) & 7.74 (1H, br s), 7.54 (1H, d), 7.23-7.32 (6H, m), 7.09-7.21 (2H, m), 3.13
(1H, m), 2.71-2.94 (3H, m), 1.84 (3H, s); 3C NMR (CDCls) 5 146, 138, 136, 128, 127,
127, 126, 122, 119, 118, 110, 110, 57, 40, 28, 23; TLC (SiOy, 10:1 DCM/MeOH) Rs=
0.3; MS (ES!): 263 (MH").
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B. The title compound was prepared by the addition of 1-methyl-1-
phenyl-1,3,4,9-tetrahydrobeta-carboline (105 mg, 400 pmol), CHCl; (9 mL), 3,4-
difluorobenzoyl chloride (85mg, 480 pmol), and DIEA (140 L, 800 pmof) to a 25 mL
flask. The solution was allowed to stir at 60°C under N, for 17 hours. The reaction

5 solution was concentrated, and the crude sample was chromatographed (SiO,, 100 %
hexane to 20 % EtOAc) fo yield 35 mg of title compound' 'H NMR (CDCl3) 5 7.54 (1H,
d), 7. 48 (2H, d), 7.12-7.32 (9H, m), 4.05 (1H, m), 3 64-3.70 (1H m), 3.19 (1H, m), 2.96
(1H, m), 2. 29 (3H, s); MS (ESI): 403 (MH").

™y EXAMPLE 71
10  PREPARATION OF 3-(4-ETHOXYBENZOYL)-1,2,3,6-TETRAHYDROAZEPINO[4,5-B]INDOLE-5-
CARBOXYLIC ACID ETHYL ESTER;

. , OEt

A. To a solution of ethyl 1,2,3,6-tetrahydroazepino[4,5-blindole-5-
cérboxylate (250 il of a 0.2 M solution (~13 mg), 0.05 mmol) in THF was added 4-
15  ethoxybenzoy! chloride (500 pl of a 0.2 M solution (~18mg), 0.1 mmol) and TEA (28
pL, 0.2 mmol) using a robotic pipette. The mixture was shaken overnight at 55°C using
a circulating oil bath. Trisamine resin (~30 mg) was added and the suspension was
shaken for 0.5 hours at 20°C. . The resin was removed by filtration through the reaction
block. Evaporation of solvent gave a crude product, which was purified by HPLC-MS
20 to give the compound (~0.5 mg, estimated weight based on ELSD calibration curve);
MS (ES): 405 (MH").
B. The following compounds were prepared in this manner using
the appropriately substituted acyl chloride:
3-(4-fluorobenzoyl)-1,2,3,6-tetrahydroazepinof4,5-blindole-5-carboxylic
25  acid ethyl ester; MS (ES): 379 (MH");
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3-(4»chlor6benzoyl)—1 ,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic
acid ethyl ester; MS (ES): 395 (MH");

3-(4-ethoxybenzoyl)-1,2,3,6-tetrahyd roazepino[4,5-b]in§iole-5—carboxylic
acid ethyl ester; MS (ES): 405 (MH"); |

3-(4-ethylbenzoyl)-1,2,3 ,6-tetrahydroazepino[4,5-bjindole-5-carboxylic
acid ethyl ester; MS (ES): 389 (MH )

3-(4-propylbenzoyl)-1,2,3,6-tetrahydroazepino[4, 5-b]|ndole -5- carboxyhc
acid ethyl ester; MS (ES): 403 (MH");

3-(2-phenoxyacetyl)-1 ,2,3,6-tetrahydroazepino{4,5-blindole-5-carboxylic
acid ethyl ester; MS (ES): 391(MH"); :

3—[2—(4—methoxyphenyl)-acetyl] -1,2,3,6-tetrahydroazepino[4, 5-b]|ndole-
5-carboxylic acid ethyl ester; MS (ES); 405 (MHY); .

'3+(2- methoxyacetyl)—1 2,3 6-tetrahydroazepmo[4 5- b]lndole-s-carboxyllc
acid ethyl ester; MS (ES): 329 (MH");

3-(3-phenylpropionyl)-1,2,3,6-tetrahydroazepino[4,5-bJindole-5-
carboxylic acid ethyl ester; MS (ES): 389 (MH");

3- (3-methoxycarbonylproplonyl) -1,2,3,6-tetrahydroazepinol[4, 5-b]|ndole-
5-carboxylic acid ethyl ester; MS (ES): 371 (MH");

3-(4-chiorobutyryl)-1 ,2,3,6-tetrah.ydroazepino[4,5-b]indole-5-carboxy|ic
acid ethyl ester;MS (ES): 361(MH");- ' '

3-nonanoyl-1 ,2,3,6-tetréhydroazepino[4,5-b]indole-5-carboxy!ic acid
ethyl ester; MS (ES): 397(MH");

3-(2-chloro-2-phenyl-acetyl)-1 ,2,3,6-tetrahydroazepino[4,5-blindole-5~
carboxylic acid ethy! ester; MS (ES): 409 (MH");

3-(3,4,5—trimethoxybenzoyi)—1 ,2,3,6-tetrahydroazepinof4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 451(MH");

3-cyclopropanecarbonyl-1 ,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 325 (MHY);

3-cyclopentanecarbonyl-1,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 353 (MH");

3-cyclohexanecarbonyl-1,2,3,6 tetrahydroazeplno[4 5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 367 (MH");

3-(3-cyclopentylpropionyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 381 (MH"),
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3-(furan-2-carbonyl)-1,2,3,6-tetrahyd roazepino[4,'5-b]indole-5-carboxylic
acid ethyl ester; MS (ES): 351(MH");
3-(2-nitrobenzoyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic
acid ethyl ester; MS (ES): 406 (MH");
3-[2-(3-methoxy—phenyl)-acetyl]—1 ,2,3,6-tetrahydroazepino[4,5-bjindole-
5-carboxylic acid ethyl esterMS (ES): 405 (MH");
3-(2—benzy!oxy~acetyl )-1,2,3,6-tetrahydroazepino[4,5-bJindole-5-
carboxylic acid ethyl ester; MS (ES): 405 (MH");
: 3-(3-nitro_benzoyl)-1,2,3,6-tetrahydroazepino[4,5-b]indo!e-5-carboxy|ic
acid ethyl ester; MS (ES): 406 (MH");
3-(benzo[1, 3]dioxole-5-carbonyl)-1 2 3,6-tetrahydroazepino[4,5-b]indole-
5-carboxylic acid ethyl ester; MS (ES): 405 (MH"); |
-(2-phenylbutyryl)—1 2,3 6—tetrahydroazepmo[4 5-b]|ndole—5-carboxyhc
acid ethy! ester; MS (ES): 403 (MH");
3-(2-methylbutyryt)-1,2,3,6- tetrahydroazeplno[4 5-blindole-5-carboxylic
acid ethyl ester; MS (ES): 341(MH ) :
3-(2-chloropyridine-3-carbonyi)-1,2,3,6- tetrahydroazepmo[4 5-blindole-
5-carboxylic acid ethyl ester; MS (ES): 396 (MH");
3-(2,4,6-trifluorobenzoyl)-1 ,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 415 (MH");
3-(2-chlorobutyryl)-1,2,3,6-tetrahydroazepino{4,5-blindole-5-carboxylic
acid othyl ester; MS (ES): 361(MH");,
3-(benzo[bjthiophene -2-carbonyl)-1,2,3,6-
tetrahydfoazepino[4,5-b]indole—5—carboxylic acid éthyl e§ter; MS (ES): 417 (MH");
3-(2-phenylsulfanyl-acetyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 407(MH");
3—(thiophene-2—barbonyl)-1 ,2,3,6-tetrahydroazepino[4,5-bJindole-5- '
carboxylic acid ethyl ester; MS (ES): 367(MH");
3-propionyl-1,2,3,6-tetrahydroazepino[4,5- b]mdole-5-carboxyhc acid
ethyl ester; MS (ES): 313 (MH");
3-(3,5-b|s~tr|fluoromethylbenienesulfonyl)—1 ,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 533 (MH");
3-(toluene-4-sulfonyl)-1,2,3,6-tetrahydroazepinof4,5-bjindole-5-
carboxylic acid ethyl ester; MS (ES): 411(MH");

AMMENDED SHEET

184



g P8Q049403R L T

10

16

20

25

30

A 12 IPEA/S

I o

3-benzehesulfony|—1 .2,3,6-tetrahydroazepinof4,5-bjindole-5-carboxylic
acid ethyl ester; MS (ES): 397(MH");
_3-(thiophene-2-sulfonyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 403 (MH");
: _3-(naphthalene-z-sulfonyl)—1 ,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 447(MH"); |
3-(3-chloro-4-fluorobenzenesulfonyl)-1,2,3,6-
tetrahydroazepino[4',5—b]indole-5—carboxylic acid ethyl ester; MS (ES): 449 (MH");
3-(2-chlorobenzenesulfonyl)-1 ,2,3,6-tetrahydroazepin6[4,5-b]indole-5-
carboxylic acid ethyl ester; MS (ES): 431(MH");
3-(4-trifluoromethylbenzenesulfonyl)-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 465 (MH %
3-(4-|sopropylbenzenesu|for]yl)—1 ,2,3,6-tetrahydroazepino[4,5-blindole-
5-carboxylic acid ethyl ester; MS (ES): 439 (MH");
3-(3-methylbenzoyl)-1,2,3,6-tetrahyd roazepinof4,5-blindole-5-carboxylic
acid ethyl ester; MS (ES): 375 (MH"); ‘
3-(3-chlorobenzoyl)-1 ,2,3,6—tétrahydroazepino[4,5-b]indole-5-carboxylic
acid ethyl ester; MS (ES): 395 (MH");
3-(2,4-dichlorobenzoyl)-1,2,3,6-tetrahydroazepino[4, 5-bJindole-5-
carboxylic acid ethyl ester; MS (ES): 429 (MH");
3-(2-chlorobenzoyl)-1,2,3,6-tetrahydroazepino(4, 5-blindole-5-carboxylic
acid ethyl ester; MS (ES): 395 (MH"); '
3-benzoyl-1,2,3,6-tetrahydroazepino[4, 5-blindole-5-carboxylic acid ethyl
ester: MS (ES): 361 (MH");
3-(3,4-difluorobenzoyl)-1 ,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 397 (MH");
3-(2,5-difluorobenzoyl)-1 ,2,3,6-tetrahydroazepino[4,5-bjindole-5-
carboxylic acid ethyl ester; MS (ES). 397 (MH"Y
3-(4-cyanobenzoyi)-1 ,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic
acid ethyl ester; MS (ES): 386 (MH");
3-phenylacetyi-1 ,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic acid
ethyl ester; MS (ES): 375 (MH");
3-(4-methylbenzoyl)-1,2,3,6-tetrahydroazepino[4,5-bjindole-5-carboxylic
acid ethyl ester; MS (ES): 375 (MH");
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3-(4-methoxybenzoyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 391 (MH");
3-(2,5-bis-trifluoromethylbenzoyl)-1,2,3,6-
tetrahydroa_zepino[4,5—b]indo|e-5-carboxylic acid ethyl ester, MS (ES): 497 (MH™);
5 3:[3-(2-chloro-6-fluorophenyl)-5-methyl-isoxazole-4-carbonyl}-1,2,3,6-
tetrahydroazepino[4,5-b]inciole-5-carboxylic acid ethyl ester; MS (ES): 494 (MH");
3-[2-(4-chlorophenyl)acetyl}-1 ,2,3,6-tetrahydroazépino[4,5-b]indole-5-
carboxylic acid ethyl ester; MS (ES): 409 (MH");
13- (4-chloromethylbenzoyl) -1,2,3,6-tetrahydroazepinof4, 5-b]|ndole-5-
10 carboxylic acvd ethyl ester; MS (ES) 409 (MH");
3-(3-chloromethylbenzoyl)-1,2,3,6-tetrahydroazepino[4,5- b]mdole-5-
carboxyhc acid ethyl ester; MS (ES) 409 (MH");
3- (2—th|ophen-2-yl-acetyl) -1,2,3,6- tetrahydroazepmo[4 5-b]|ndole-5-
carboxylic acid ethyl ester; MS (ES): 381 (MH");
15 1,6-dihydro-2H-azepino[4,5-blindole-3,5-dicarboxylic acid 3- benzyl
ester; 5-ethyl ester; MS (ES): 391 (MH");
3-(2—phenylcyclopropanecarbony])-1 ,2,3,6-
tetrahydroazepino[4,5-bJindole-5-carboxylic acid ethyl ester; MS (ES): 401 (MH*);
‘ 3-(4-sulfamoylbenzoyl)-1,2,3,6-tetrahydroazepino[4,5-b]indole-5-
20  carboxylic acid ethyl ester; MS (ES): 440 (MH");
3-(3-fluoro-4-trifluoromethylbenzoyl)-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl éster; MS (ES): 447 (MH"),
3-(2-fluoro-6-trifluoromethylbenzoyl)-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 447 (MH");
25 3-(2-bromobenzoyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic
' acid ethyl ester; MS (ES): 439 (MH');
3-[2-(4-chlorophenoxy)acetyl]-1 ,2,3,6-tetrahydroazepinof4,5-blindole-5- -
carboxylic acid ethyl ester; MS (ES): 425 (MH");
3-[3~(3-trifluoromethylphenyl)acryloyl]-1,2,3,6- |
30 tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 4565 (MH");
3-(3-ethoxycarbonylpropionyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 385 (MHY;
3-(2-acetoxy-2-phenylacetyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 433 (MH");
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3-(2-acetoxyacetyl)-1,2,3,6-tetrahydroazepino[4,5-bjindole-5-carboxylic
acid ethyl ester; MS (ES): 357 (MH");
3-(4—bufoxybenzoyl)-1 ,2,3,6-tetrahydroazepino[4,5-bjindole-5-carboxylic
acid ethyl ester; MS (ES): 433 (MH");
3-(methy|(phényl)carbamoyl)-1 ,2,3,6-tetrahydroazepinof4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 390 (MH");
+ 3-(2~chloro-2,2-diphenylacetyl)-1,2,3,6-tetrahydroazepino[4,5-bjindole-
5-carboxylic acid ethyl ester; MS (ES): 485 (MH’);
3-(2—fonm}loxy-2-pheny|acetyl)-1 ,2,3,6-tetrahydroazepinoj4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 41 9 (MH*);
3-(5-fluoro-2-trifluoromethylbenzoyl)-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 447 (MH"Y;
3-(4-butylbenzoyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic
acid ethyl ester; MS (ES): 417 (MH");
3-(6-chloropyridine-3-carbonyl)-1,2,3,6~ tetrahydroazepmo[4 5—b]|ndole-
5-carboxylic acid ethyl ester; MS (ES): 396 (MH");
3-(3-dichloromethylbenzoyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxyllc acid ethyl ester; MS (ES): 443 (MH");
3-(4-pentylbenzoyl)-1,2,3,6-tetrahydroazepino[4, 5-b]|ndole-5-carboxyl|c
acid ethyl ester; MS (ES): 431 (MH");
3-(3-phenylacryloyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic
acid ethyl ester; MS (ES): 387 (MH");
3-diethylcarbamoyl-1 ,2,3,6-tetrahydroazepiﬁo[4,5-b]indole-5-carboxylic
acid ethyl ester; MS (ES): 356 (MH");
3-(2-lodobenzoyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic
acid ethyl ester; MS (ES): 487 (MH");
3-diphenylacetyl-1,2,3,6-tetrahydroazepino[4,5-bJindole-5-carboxylic
acid ethyl ester; MS (ES): 451 (MH");
3-(4,7,7-trimethyl-3-oxo-2-oxabicyclof2.2.1]heptane-1-carbonyl)-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 437 (MH");
3-(4-trifluoromethoxybenzoyl)-1,2,3,6-tetrahydroazepino[4,5-bjindole-5-
carboxylic acid ethyl ester; MS (ES): 445 (MH’);
3-(3-methylbenzofuran-2-carbonyl)-1,2,3,6-
tetrahydroazepino{4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 415 (MH");
1 JEMDED SHEET
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. 3-(4-phenylazobenzoyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-

carboxylic acid ethyl ester; MS (ES): 465 (MH");

3-(3-bromobenzoyl)-1,2 ,3,6-tetrahydroazepino[4,5-bjindole-5-carboxylic
acid ethyl ester; MS (ES): 439 (MH");

3- (4—tert-butylbenzoyl)-1 2,3 6-tetrahydroazep|no[4 5-bjindole-5-
carboxylic acid ethyl ester; MS (ES): 417 (MH’);

3-(2-methoxybenzoyl)-1,2,3 6-tetrahydroazep|no[4 5 b]mdole -5~
carboxylic acid ethyl ester; MS (ES): 391 (MH )

3- (4—ﬂuoro-3-tr|ﬂuoromethylbenzoyl)—1 2,3,6- .
tetrahydroazepino[4,5- blindole-5-carboxylic acid ethyl ester MS (ES): 447 (MH );

3-acryloyl-1,2,3,6 tetrahydroazepmo[4 5—b]|ndole-5-carboxyllc acnd ethyl
ester; MS (ES): 311 (MH*); .

3-(3- cyanobenzoyl)—1 2,3,6- tetrahydroazeplno[4 5-blindole-5- carboxyhc
acid ethyl ester MS (ES): 386 (MH"); .

3-(3,4-dichlorobenzoyl)-1,2,3,6-tetrahydroazepino(4,5- b]mdole -5-
carboxylic acid ethyl ester; MS (ES): 429 (MH");

3-(4-methoxycarbonylbutyryl)-1,2,3,6-tetrahydroazepino[4,5-b]indole-5-
carboxylic acid ethyl ester; MS (ES): 385 (MH");

3-(2-ethylhexanoyl)-1,2,3,6-tetrahydroazepino[4, 5-b]|ndo!e-5-carboxyhc
acid ethyl ester; MS (ES): 383 (MH"); '

3-(2,6-dichlorobenzoyl)-1,2,3,6-tetrahydroazepino[4,5-bjindole-5-
carboxylic acid ethyl ester; MS (ES): 429 (MH");

3-(naphthalene-1-carbonyl)-1,2,3,6-tetrahydroazepino{4,5-b]indole-5-
carboxylic acid ethyl ester; MS (ES): 411 (MH");

3-(2-fluoro-3-trifluoromethylbenzoyl)-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 447 (MH™);

3-(3-fluoro-5-trifluoromethylbenzoyl}-1,2,3,6-
tetrahydroazepino[4,5-bjindole-5-carboxylic acid ethyl ester; MS (ES): 447 (MH");

3-(4-fluoro-2-trifluoromethylbenzoyl)-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 447 (MH",

3-(2-fluoro-4-trifluoromethylbenzoyl)-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 447 (MH*);

3-(2-acetoxybenzoyl)-1,2,3,6-tetrahydroazepino[4,5-b]indole-5-
carboxylic acid ethyl ester; MS (ES): 419 (MH);
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3- (2-acetoxy-2-methylproplonyl)-1 2,3 6-tetrahydroazep|no[4 5-blindole-
5-carboxylic acid ethyl ester; MS (ES): 385 (MH");

3-(3,5,5-trimethylhexanoyl)-1 ,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 397 (MH"); ‘

3-[2-(4-chlorophenoxy)-pyridine-3-carbonyl}-1,2,3,6-
tetrahydroazepinc[4,5-blindole-5-carboxylic acid ethyl ester; Mé (ES): 488 (MH");

3-(2-naphthalen-1eylacetyl)—1-,2,53,6-tetrahydroazepino[4,.5-b]indole-5-
carboxylic acid ethyl ester; MS (ES): 425 (MH"); '

3-(2,4,5-trifluoro-3-methoxybenzoyl)-1,2,3,6-
tetrahydroazepino[4,5-bjindole-5-carboxylic acid ethyl ester; MS (ES):' 445 (MH");

3-(2,5-dichlorothiophene—3-‘carbonyl)—1 ,2,3,6- -
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 435 (MH");

3-(2H-chromene-3-carbonyl)-1,2,3 6-te’trghydroagepino[4,5-b]indole-5-
carboxylic acid ethyl ester; MS (ES): 415 (MH™);

3-(furan-3-carbonyl)-1,2,3 6-tetrahydroazep|no[4 5-bjindole-5 -carboxyllc

acid ethyl ester; MS (ES): 351 (MH");

3-(thiophene-3-carbonyl!)-1,2,3 6-tetrahydroazepmo[4 5—b]|ndole-5-
carboxylic acid ethyl ester; MS (ES): 367 (MH");

3-(2,2-bithiopheny!-5-carbonyl)-1,2,3 6-tetrahydroazep|no[4 5-blindole-
5-carboxylic acid ethyl ester; MS (ES): 449 (MH");

3-(2,3-dihydrobenzofuran-5-carbonyl)-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 403 (MH");

3-(2,3-dihydrobenzo[1,4]dioxine-6-carbonyl)-1,2,3,6-
tetrahydroazepino[4,5-b]ind6|e—5-carboxylic acid ethyl ester; MS (ES): 419 (MH");

3-(2-benzyl-5-tert-butyl-2H-pyrazole-3-carbonyl)-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 497(MH");

C3(3, 4-dimethylbenzoyl)-1,2,3,6-tetrahydroazepino[4, 5-blindole-5-

carboxyllc acid ethyl ester; MS (ES): 389 (MH" %

3-[3-(4-trifluoromethoxyphenyl)-acryloyi}-1,2,3,6-
tetrahydroazepinof4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 471 (MH");

3-(2,3-dimethylbenzoyl)-1 ,2,3,6-tetrahydroazepino[4,5-bjindole-5-
carboxylic acid ethyl ester; MS (ES): 389 (MH*);

3-(2-chloropyridine-4-carbonyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-
5-carboxylic acid ethyl ester; MS (ES): 396 (MH");
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3-(2,6-difluoro-3-nitrobenzoyl)-1 ,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 442 (MH'); )
3-(2-methyl-3-phenylacryloyl)-1,2,3,6-tetrahyd roazepinof4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 401 (MH");
5 . 3-[1~(4wtriﬂuoromethylpyrimidin-2-y|)—piperidine-4—carbonyl]—1 ,2,3,6-
tetrahydrpazepino[4,5-b]indo|e—5-carboxylic‘ acid ethyl ester; MS (ES): 514 (MH’);
3-[2-(4—chIo.rophenoxy)~2-methylpropionyl]-1 ,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 453 (MH");
3-(2-ch|oro-6-methoxypyridine-4—carbonyl)r1 ,2,3,6-.
.10 tetrahydroa;epino[4,5-b]indole-5-carbo>iylic acid ethyl ester; MS (ES): 426 (MH");
3-[1 -(4-ch|6ropheny|)-5-propyl-1 H-pyrazole-4-carbonyl]-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 503 (MH");
3—(5-chloro-4~methoxythiophene-3-carbonyl)-1 ,2,3,6-
fetrahydroazepino[4,5-b]indole-5-carboxylic acid ethyl ester; MS (ES): 431 (MH");
15 . 3-(5-phenyl-[1,3,4]oxadiazole-2-carbonyl)-1,2,3,6- '
tetrahydroazepino[4,5-bjindole-5-carboxylic acid ethyl ester; MS (ES) 429 (MH");
3- (2-tert—butyl -5-methyl-2H-pyrazole-3-carbonyl)-1, 2 3,6-
tetrahydroazepino[4,5-bjindole-5-carboxylic acid ethyl ester; MS (ES): 421 (MH");
3-(benzo[1,2,5]thiadiazole-5-carbonyl)-1,2,3,6-
20 tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES)..419 (MH");
3~(4-pyrazol-1-ylbenzoyl)-1 ,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 427 (MH"); '
3—(2-propylsulfanylpyridine-3-carbqnyl)—1 ,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES).436 (MH™);
25 3-(2-thiophen-2-yithiazole-4-carbonyl)-1 ,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 450 (MH");
3-(6-phenoxypyridine-3-carbonyl)-1,2,3,6-
tetrahydroazepino[4,5-bjindole-5-carboxylic acid ethyl ester; MS (ES): 454 (MH");
3-(5-phenyloxazole-4-carbonyl)-1 2,3 6-tetrahydroazepino[4,5-blindole-
30 5-carboxylic acid ethyl ester; MS (ES): 428 (MH";
3-(4,6-dichloro-1H-indole-2-carbonyl)-1 ,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 468 (MH");
3-(1-methyl-1H-benzotriazole-5-carbonyl)-1,2,3,6-
tetrahydroazepino[4,5—b]indole—5-carboxylic acid ethyl ester; MS (ES): 416 (MH");
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3-(quinoxaline-6-carbonyl)-1,2, 3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid ethyl esterMS (ES): 413 (MH");
3%(5-phenyithiophene-2-carbonyl)-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 443 (MH);
3-(6-morpholin-4-ylpyridine-3-carbonyl)-1,2,3,6-
tetrahydroazepino[4,5-bjindole-5-carboxylic-acid ethyl ester; MS (ES): 447 (MH");
3-(4-thiophen-2-ylbenzoyl)-1,2,3,6- tetrahydroazepino[4,5-b]indole-5-
carboxylic acid ethyl ester; MS (ES): 443 (MH"); .
3-(2—phenylthiazole-4-carbonyl)—1',2,'3,6-tetrahydroazepino[4,5—b]indole- :
5-carboxylic acid ethyl ester; MS (ES): 444(MH™);
" 3-(4-methyl-2-pyrazin-2-ylthiazole-5-carbonyl)-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 460 (MH");
3-(2-phenyl-2H-pyrazole-3-carbonyl)}-1,2,3.6
tetrahydroazepino[4,5-blindole-5-carboxylic-acid ethyl ester; MS (ES): 427 (MH");
3-(2-phenylsulfanylpyridine-3-carbonyt)-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 470 (MH");
3-(2-p-tolyloxypyridine-3-carbonyl)-1,2,3,6-
tetrahydroazepino[4,5-bJindole-5-carboxylic acid ethyl ester; MS (ES): 468 (MH");
3-[5-(2-methylthiazol-4-yl)-isoxazole-3-carbonyl]-1 ,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 449 (MH");
3-(5-bromopyridihe-3-carbonyl)—1 ,2,3,6-tetrahydroazepino[4,5-blindole-
5-carboxylic acid ethyl ester; MS (ES): 440 (MH");
3-[3-(5-ethyl-[1,3,4]-oxadiazol-2-yi}-benzenesulfonyl}-1 ,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethy! ester; MS (ES): 479 (MH");
3-[4-(3-trifluoromethylpyrazol-1-yl)benzoyi}-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; Mé (ES): 495 (MH");
3-(5,3"-dimethyl-[3,5'-biisoxazolyl-4'-carbonyl)-1,2,3,6-
tetrahydroazepinof4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 447 (MH");
3-[2-(4-chlorophenylsulfanyl)pyridine-3-carbonyl]-1 ,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 504 (MH");
3-(2-phenoxypyridine-3-carbonyl)-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 454 (MH");
3-[3-chIoro-4—(propane—2—sulfonyl)thiophene-2-carbony|]-1 ,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 507 (MH");
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3-[5-(4-chlorophenyl)-2-methyifuran-3-carbonyl]-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 475 (MH");
3-(2-p-tolylsulfanylpyridine-3-carbonyi)-1,2,3,6-
tetrahydroazepino[4,5-bjindole-5-carboxylic acid ethyl ester; MS (ES): 484 (MH");
5 . . 3-(2,5-dichloropyridine-3-carbonyl)-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 430 (MH");
. 3-(5-tert-butyl-2-methyl-furan-3-carbonyl)-1,2,3,6-
tetrahydroazepino[4,5-bjindole-5-carboxylic acid ethyl ester; MS (ES): 421 (MH );
3—[1-(4—methoxy—phenyl) -5-methyl-1 H-pyrazole-4-cgrbonyl] -1,2,3,6-
10 tetrahydroazepino[4,5-b]iridole-5-carboxylic acid ethyl ester; MS (ES): 471(MH");
' 3-(5-pyridin-2-ylthiophene-2-carbonyl)-1,2,3,6-
tetp'ahydroazepino[4,5-b]indole-5-carboxylic acid ethyl ester; MS (ES): 444 (MH"Y);
3-(5-methyl—3-phenylisoxazole-4-ca'rbonyl)-1 ,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethy! ester; MS (ES): 442 (MH");
15 3-(5-methyl-1-phenyl-1 H-pyrazole-4-carbonyl)-1,2,3,6-
" tetrahydroazepinof[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 441 (MH*);
3-(4-méthyl-2-phenylthiazole-5-carbonyl)-1,2,3,6-
tetrahydroazépino[4 5'—b]indole-5 -carboxylic acid ethyl ester; MS (ES): 458 (MH*);
3-(1,3-dimethyl- 1H-th|eno[2 3—c]pyrazole-5 -carbonyi)-1,2, 3 6-
20 tetrahydroazepmo[4 5-bjindole-5-carboxylic acid ethyl ester; MS (ES) 435 (MH* )
3~(benzo[b]thiophene-3-carbonyl)-1,2,3,6-
tetrahydroazepino[4,5-bjindole-5-carboxylic acid ethyl ester; MS (ES): 417 (MH");
3-(3-methyl-5—pheny|isoxazole-4—carbony|)—1 ,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 442 (MH");
25 3-(3,4-dihydro-2H-benzo[b]{1 ,4]dioxepine-7-carbonyl)-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 433 (MHY);
3-(5-methyl-2-phenyl-2H-[1,2 ,3J-triazole-4-carbonyl)-1,2,3,6-
tetrahydroazepino{4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 442 (MHY);
3-(2-methyl-5-phenylfuran-3-carbonyl)-1,2,3,6-
30 tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 441 (MH");
3-(5—thiophen~2-ylpyridine-3-carbonyl)—1 ,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 444 (MH");
3-(3-methylbutyryi)-1 2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic
acid ethyl ester; MS (ES): 341 (MH’);
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3-(3,3-dimethylbutyryl)-1,2,3,6-tetrahydroazepino[4, 5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 355 (MH");

3-isobutyryl-1 ,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic acid
ethyl ester; MS (ES): 327 (MH");

3-butyryl-1 ,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl
ester; MS (ES): 327 (MH"); '

3-(2,2-dimethylpropionyl)-1 ,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 341 (MH");

3-(3-chloro-2,2-dimethylpropionyl)-1,2,3,6-
tetréhydroazepino[4,5-b]indole—5-carboxylic acid ethyl ester; MS (ES): 375 (MH");

3-(2-chloropropionyl)-1,2,3,6- tetrahydroazepino[4,5-bjindole-5-
carboxyllc acid ethyl ester MS (ES): 347 (MH" )

3- (adamantane—1 -carbonyl)-1,2,3,6- tetrahydroazeplno[4 5-b]|ndo|e-5-.
carboxylic acid ethyl ester; MS (ES): 419 (MH™;

'3-dimethylcarbamoyi-1 ,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 328 (MH");

3-(2,4,6-trimethylbenzoyl)—1 ,2,3,6-tetrahydroazepinof4,5-bjindole-5-
carboxylic acid ethyl ester; MS (ES): 403 (MH");

3- (4 -chloro-3-nitrobenzoyl)-1,2,3,6-tetrahydroazepinol4,5-bjindole-5- '
carboxyhc acid ethyl ester; MS (ES): 440 (MH"); and

3-(pyridine-3-carbonyl)-1,2,3,6- tetrahydroazepino[4,5-b]indole-5-
carboxylic acid ethyl ester; MS (ES): 362 (MH").
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EXAMPLE 72
PREPARATION OF 3-(4-METHYL-3-NITROBENZENESULFONYL)-1,2,3,6-
TETRAHYDROAZEPINO[4,5-B]INDOLE-5-CARBOXYLIC ACID ETHYL ESTER;

A. The title compound was prepared in a manner similar t6 that
described in Example 71 by using ethyl 2I-1 ,2,3,6-tetrahydroazepino[4,5-b]indole-5—
carboxylate and 4-methyl-3-nitrobenzenesulfonyl chloride (~3.4mg); MS (ES): 456
(MH"). ‘ | '

B. The following compounds were prepared in this mann'er using
the appropriately substituted sulfonyl chloride: o

3-(3,5-dimethylisoxazole-4-sulfonyl)-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 416 (MH");

3-(2-cyanobenzenesulfonyl)-1 12,3 6-tetrahydroazepinof4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 422 (MH"),; ' :

3-(3-chloro-2-methylbenzenesulfonyl)-1 ,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 445 (MH");

3-(4-butylbenzenesulfonyl)-1 .2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 453 (MH");

3-(4-methyl-3-nitrobenzenesulfonyl)-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl estér; 456 (MH");

3~(biphenyl-4-suifonyi)-1,2,3,6-tetrahyd roazepino[4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 4}3 (MH");

3-(2,5-dichlorobenzenesulfonyl)-1 ,2,3,6-tetrahydroazepinoj4,5-blindole-
5-carboxylic acid ethyl ester; MS (ES): 465 (MH");
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3-(3,5-dimethylisoxazole-4-sulfonyl)-1,2,3,6-

tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 416 (MH);
3-(2-cyanobenzenesulfonyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-

carboxylic acid ethyl ester; MS (ES): 422 (MH"); '

5 . 3~(3-chloro-2-methylbenzenesulfonyl)-1,2,3,6-

tétrahydroazepino[4,5-b]indole-5-carboxylic acid ethyl ester; MS (ES): 445 (MH");
3-(4-butylbenzenesulfonyl)-1 ,2,3,6-tetrahydroazepino[4,5-blindole-5-

carboxylic acid ethyl ester; MS (ES): 453 (MH");
3-(4-methyl-3-nitrobenzenesulfonyl)-1,2,3,6-

10 tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 456 (MH);

3-(b|phenyl—4-sulfonyl)-1 ,2,3,6-tetrahydroazepino[4,5-bjindole-5-

carboxylic acid ethyl ester; MS (ES): 473 (MH")' and
3-(2,5-dichlorobenzenesulfonyl)-1,2,3 6-tetrahydroazepmo[4 5-blindole-

5-carboxylic acid ethyl ester; MS (ES) 465 (MH").

15 EXAMPLE 73
PREPARATION OF 3-(4-N-BUTOXYCARBONYL-PHENYLCARBAMOYL)-1,2,3,6-
TETRAHYDROAZEPINO[4,5-B]INDOLE-5-CARBOXYLIC ACID ETHYL ESTER,;

N/OKN/Q/‘A SEINTaN
A

N
O L
A. The title compound was prepared in a manner similar to that

20 described in Example 72 by using ethyl-1 ,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylate and 4-(carbobutoxy)phenyl isocyanate (~2.0mg$; MS (ES): 476 (MH™).
B. The following compounds were prepared in this manner using an
appropriately substituted isocyanate:
3-(2-fluoro-5-trifluoromethylphenylcarbamoyl)-1,2,3,6-
25 tetrahydroazepinof4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 462 (MHY);
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3-(2-benzylphenylcarbamoyi)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 466 (MH");
3-(3-fluorobenzylcarbamoyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-

' carboxylic acid ethyl ester; MS (ES): 408 (MH");

3-(2-bromophenylcarbamoyl)-1 ,2,3,6-tetrahydrpézepino[4, 5-bjindole-5-
carboxylic acid ethyl ester; MS (ES): 454 (MH");

3-(3-phenoxyphenylcarbémoyl)—1 ,2,3,6-tetrahydroazepino[4,5-blindole-
5-carboxylic acid ethyl ester; MS (ES): 468 (MH"); :

3-(2,4-dichlorobenzylcarbamoyl)-1 ,2,3,6-tetrahydroazebino[4,5-b]indole-
5-carboxylic acid ethyl ester; MS (ES): 458 (MH"); '

3-(4-butoxycarbonylphenylcarbamoyl)-1,2,3,6-
tetrahydroazépino[4,5—b]indole-5—carboxylic acid ethyl ester; MS'(ES): 476 (MH");

3-(2,3-dihydrobenzo[1,4]dioxin-6-ylcarbamoyl)-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 434 (MH"y,

3-(4-methylsulfanylphenyicarbamoyl)-1,2,3,6- '
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 422 (MH");

3-(3, 4-dlmethoxyphenylcarbamoyl) -1,2,3,6-
tetrahydroazepino[4,5-bjindole-5-carboxylic acid ethyl ester; MS (ES): 436 (MH )

‘ 3-(2,5-dimethylphenylcarbamoyi)-1,2,3,6-

tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 404 (MH");

3-(3-cyclopentyloxy-4-methoxyphenylcarbamoyl)-1,2,3,6-
tetrahydroaiepino[4,5-b]indole-5-ca}boxylic acid ethyl ester; MS (ES): 490 (MH");

3-(2-chloroethylcarbamoyl)-1,2,3 ,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 362 (MH");

3-(4-methylbenzylcarbamoyl)-1,2,3,6-tetrahydroazepinol4, 5-b]mdole-5—
carboxylic acid ethyl ester; MS (ES): 404 (MH");

3-(2-propylphenylcarbamoyl)-1 ,2,3,6-tetrahydroazepinof4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 418 (MH");

3—(2-ethyl-6—methy|phenyicarbamoyl)—1 ,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 418 (MH";

3-(3-methylbenzylcarbamoyl)-1,2,3,6-tetrahydroazepinof4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 404 (MH");

3-(2-methy|benzylcarbambyl)-1 ,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 404 (MH");
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3-(2-chiorophenylcarbamoyl)-1 ,2,3,6-tetrahydroazgpino[4,5-b]indole-5-
carboxylic acid ethyl ester; MS (ES): 410 (MH");
' 3-(2,3,4-trifluorophenylcarbamoyl)-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 430 (MH");
3-(4-fluoro-3-trifluoromethylphenylcarbamoyl)-1,2,3,6-
tetrahydroazepino[4,5-bjindole-5-carboxylic acid ethyl ester; MS (ES): 462 (MH*);
3-pentafluorophenylcarbamoyl-1,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 466 (MH");
3-(2-methoxycarbonylphenylcarbamoyi)-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES)..434 (MH");
3—(3-cyanophen3}|carbamoyl)—1 ,2,3,6-tetrahydroazepino[4,5-bjindole-5-
carboxylic acid ethyl ester; MS (ES): 401 (MH"), . :
3-(benzhydrylcarbamoyl)-1,2,3,6- tetrahydroazeplno[4 5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 466 (MH");
3-(4-fluorophenylcarbamoyt)-1,2,3 6-tetrahydroazep|no[4 5- b]|ndole-5-
carboxylic acid ethyl ester; MS (ES): 394 (MH"); '
3-(2,4—dimethylphenylcarbamoyl)-1 ,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES)' 404 (MH");
3- (4-methoxybenzy|carbamoyl) -1,2,3 ,6-tetrahydroazepino[4,5-blindole
5-carboxyl|c acid ethyl ester; MS (ES): 420 (MH");
3-(2-chloro-4-trifluoromethylphenylcarbamoyl)-1,2,3,6-
tetrahydroazepino[4,5-bjindole-5-carboxylic acid ethyl ester; MS (ES): 478 (MH");
3-(2-phenoxyphenylcarbamoyl)-1 ,2,3,6-tetrahydroazepinof4,5-blindole-
5—carboxylic acid ethyl ester; MS (ES): 468 (MH");
3-(4-methoxy-2-methyphenylcarbamoyl)-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 420 (MH")
3-phenylcarbamoyl-1,2,3,6-tetrahydroazepino[4,5- -blindole-5-carboxylic
acid ethyl ester; MS (ES): 376 (MH");
3-(3-chloro-2-methylphenylcarbamoyi)-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 424 (MH");
3~(2-trifluoromethylphenylcarbamoyl)-1 ,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 444 (MH*);
3-p-tolylcarbamoyl-1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic
acid ethyl ester; MS (ES): 390 (MH");
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3-(2-chlorobenzylcarbamoyl)-1 ,2,3,6-tetrahydroazepino[4,5-b]iﬁdole—5—
carboxylic acid ethyl ester; MS (ES): 424 (MH"); '
3-(4-butoxyphenylcarbamoyl)-1,2 ,3,6-tetrahydroazepino[4,5-bjindole-5-
carboxylic acid ethyl ester; MS (ES): 448 (MH"); ,
3-(2,6-diethylphenylcarbamoyl)-1,2,3 6-tetrahydroazep|no[4 5-blindole-
5-carboxylic acid ethyl ester; MS (ES): 432 (MH");
3-(4-isopropylphenylcarbamoyi)-1 ,2,3,6-teirahydroa;epino[4,5-b]indole-
5-carboxylic acid ethyl ester; MS (ES)' 418 (MHY);
, 3-(3-tnfluoromethyl phenylcarbamoyl) -1,2,3,6-
tetrahydroazepino[4, 5-b]|ndole-5-carboxyllc acid ethyl ester; MS (ES): 444 (MH )%
3-(3,5-dimethylphenylcarbamoyl)-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 404 (MH*);
3-(biphenyl-2-ylcarbamoyl)-1 ,2,3,6'-tetrahydroazépino{4,5-b]indole—5—
carboxylic acid ethyl ester; MS (ES): 452 (MH");
3-(5-fluoro-2-methylphenylcarbamoyl)-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 408 (MH");
3-(3-chloro-4-fluorophenylcarbamoyl)-1,2,3,6- .
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 428 (MH");
3-(2-isopropyl-6- methylphenylcarbamoyl)—1 2,3,6-
tetrahydroazepino[4,5-blindole-5- carboxyllc acid ethyl ester; MS (ES): 432 (MH');
3-(4-phenoxyphenylcarbamoyl)-1,2 ,3,6-tetrahydroazepino[4,5-b]indole-
5-carboxylic acid ethyl ester; MS (ES): 468 (MH');
3-(2-methoxyphenyicarbamoyl)-1,2,3,6-tetrahydroazepino{4, 5-b]|ndole-
5-carboxylic acid ethyl ester; MS (ES): 406 (MH");
3-(2-chloro-5-trifluoromethylphenylcarbamoyl)-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 478 (MH");
3-(1-methoxycarbonyl-2-phenylethylcarbamoyl)-1,2,3,6- '
tetrahydroazepino[4,5-bjindole-5-carboxylic acid ethyl ester; MS (ES): 462 (MH);
3~(2-fluoro-3-trifluoromethylphenylcarbamoyl)-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 462 (MHY);
3-(1-naphthalen-1-ylethylcarbamoyl )}-1 ,2,3,6-tetrahydroazepino[4,5-b}
indole-5-carboxylic acid ethyl ester; MS (ES): 454 (MH");
3-(naphthalen-1-ylcarbamoyl)-1 ,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 426 (MH");
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3-(indan-5-ylcarbamoyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES). 416 (MH");
3-benzylcarbamoyl-1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic
acid ethyl ester; MS (ES): 390 (MH");
5 3-(3,4-difluorophenylcarbamoyl)-1,2,3,6-tetrahydroazepino[4,5-bjindole-
5-carboxy||c acid ethyl ester; MS (ES): 412 (MH"); '
3- (4—ethylphenylcarbamoyl) -1,2,3 6—tetrahydroazepmo[4 5-blindole-5-
carboxylic acid ethyl ester, MS (ES): 404 (MH*);
3~(2,5-difluorophenylcarbamoyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-
10 5-carboxylic acid ethyl ester; MS (ES): 412 (MH");
Q} , 3-(3,4-dimethylphenylcarbamoyl)-1,2,3,6-
tetraHydroazepino[4,5-b]indo|e-5-carboxylic acid ethyl ester; MS (ES): 404 (MH");
3-(2-fluorophenylcarbamoyi)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 394 (MH");
15 3-(4-thoxypheny|carbamoyl)i1 ,2,3,6-tetrahydroazepinof4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 420 (MH");
' 3-(3-chloropropylcarbamoyl)-1,2,3,6-tetrahydroazepino[4,5-bJindole-5-
carboxylic acid ethyl ester; MS (ES): 376(MH");
3-(2-ethoxycarbonylethylcarbamoyl)-1,2,3,6-
20 tetrahydroazepino[4,5-bjindole-5-carboxylic acid ethyl ester; MS (ES): 400 (MH");
3-(3-chlorophenylcarbamoyl)-1,2,3,6-tetrahydroazepinof4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 410 (MH"); ‘
3-pentylcarbamoyl-1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic
acid ethyl ester; MS (ES): 370 (MH");
25 3-(2-isopropylphenylcarbamoyl)-1,2,3,6-tetrahydroazepinof4,5-blindole-
5-carboxylic acid ethyl ester; I_VIS (ES): 418 (MH™);
3-(3-acetylphenylcarbamoyl)-1,2,3 ,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 418 (MH'); '
3+(3, 4-d|ch|orobenzylcarbamoyl) -1,2,3,6 tetrahydroazeplno[4 5-bjindole-
30 5-carboxylic acid ethyl ester; MS (ES): 458 (MH");
3-(2-fluoro-5-methylphenylcarbamoyl)-1,2,3,6-
tetrahydroazepino[4,5-bjindole-5-carboxylic acid ethyl ester; MS (ES): 408 (MH");
3-(1-naphthalen-1-ylethylcarbamoyt)-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 454 (MH");
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3-(butoxycarbonylmethylcarbamoyl)-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 414 (MH"),
3-(4-tert-butylphenylcarbamoyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-
5-carboxylic acid ethyl ester; MS (ES): 432 (MH"); ‘ ‘
_ 3-(ethoxycarbonylmethylcarbamoyi)-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 386 (MHY;
3-(3-methylsulfanylphenylcarbamoyl)-1,2,3,6-
tetréhydroazepino[4,5-b]indole-5-carboxylic acid ethyl ester; MS (ES): 422 (MH");
3-(4-methoxyphenylcarbamoyl)-1,2,3,6-tetrahydroazepinof4,5-blindole-
5-carboxylic acid ethyl ester; MS (ES): 406 (MH");
3~(thiophen-3-ylcarbamoyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-

. carboxylic acid ethyl ester; MS (ES): 382 (MHY);

3-(3,5-dimethylisoxazol-4-ylcarbamoyl)-1,2,3,6-

tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 395 (MH);

3-(2-butoxycarbonylphenylcarbamoyl)-1,2,3,6-
tetréhydrqazepino[4,5-b]in'do|e-5-carboxylic acid ethyl ester; MS (ES): 476 (MH*);
3-(2-etHyIphenylcarbamoyl)—1 ,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 404 (MH");
3-(3-ethoxycarbonylphenylcarbamoyl)-1,2,3,6-
tetrahydroazepino[4;5-bjindole-5-carboxylic acid ethyl ester; MS (ES): 448 (MH");
3-butylcarbamoyl-1,2,3,6-tetrahydroazepino(4,5-blindole-5-carboxylic
acid ethyl ester; MS (ES): 356 (MH"); )
3-(4-fluorobenzylcarbamovyl)-1,2,3,6-tetrahydroazepino[4,5-bjindole-5-
carboxylic acid ethyl ester; MS (ES): 408 (MH");
3-(2-fluoro-6-trifluoromethylphenylcarbamoyi)-1,2,3,6-
tetrahydroazepino[4,5-b]indole—5-carboxylic acid ethyl ester; MS (ES): 462 (MH");
3-(3-ethylphenylcarbamoyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 404 (MH*);
3-m-Tolylcarbamoyl-1,2,3,6-tetrahydroazepino{4,5-blindole-5-carboxylic
acid ethyl ester; MS (ES): 390 (MH");
3-(4-benzylphenylcarbamoyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 466 (MH");
3-phenethylcarbamoyl-1,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 404 (MH");
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3-(2-ethoxyphenylcarbamoyl)-1,2,3,6-tetrahydroazepinof4,5-bjindole-5-
carboxylic acid ethyl ester; MS (ES): 420 (MH");
3-(4-trifluoromethylphenylcarbamoyl)-1,2,3,6-
tetrahydroazepino[4,5-bJindole-5-carboxylic acid ethyl ester; MS (ES): 444 (MH");
3-(3-fluoro-4-methylphenylcarbamoyl)-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 408 (MH");
- 3~(biphenyl-4-ylcarbamoyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 452 (MH");
3-(2,6-difluorophenylcarbamoyl)-1,2,3,6-tetrahydroazepinof4,5-blindole-
5-carboxylic acid ethyl ester; MS (ES): 412 (MH"); ' ‘
3-(4-ethoxycarbonylphenylcarbamoyl)-1,2,3,6-
tetrahydroazepino[4,5-b]indole-5-carboxylié acid ethyl ester; MS (ES): 448 (MH");
3-(3-chloro-4-methylphenylcarbamoyl)-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 424 (MH");
3-(2,5-dimethoxyphenylcarbamoyl)-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 436 (MH™);
3-(3,5-dichlorophenylcarbamoyl)-1 ,2,3,6-tetrah)/droazepino[4,5-b]indole-
5-carboxylic-acid ethyl ester; MS (ES): 444 (MH");
3-(2-tert-butyl-6-methylphenylcarbamoyl)-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 446 (MH");
3-o-tolylcarbamoyl-1,2,3,6-tetrahydroazepino[4,5-b]indole-5-carboxylic
acid ethyl ester; MS (ES): 390 (MH");
3-(1-methoxycarbonyl-2-methylpropylcarbamoyl)-1 ,2,3,6-
tetrahydroazepino[4,5-bjindole-5-carboxylic acid ethyl ester; MS (ES): 414 (MH*),;
3-(6-fluoro-4H-benzo[1,3]dioxin-8-ylcarbamoyt)-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 452 (MH");
3~(3,4-dihydro-2H-benzo[b][1 ,4]dioxepin-7-ylcarbamoyl)-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 448 (MH");
3-(4-bromophenylcarbamoyl)-1,2,3,6-tetrahydroazepino([4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 454 (MH‘*);
3-(1-benzyloxycarbonylpiperidin-4-ylcarbamoyl)-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 517 (MH");
3-(2,4-dimethoxyphenylcarbamoyl)-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 436 (MH");
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3-(9H-fluoren-S-ylcarbamoyl)-1,2,3,6-tetrahydroazepinof4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 464 (MH*); ’
3-(4-chloro-2-methylphenyicarbamoyl)-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 424 (MH*); and
3-(4—bromo—3-methylphenylcarbamoyl)-1 ,2,3,6-
tetrahydroazepino[4,5-bjindole-5-carboxylic acid ethyl ester; MS (ES): 468 (MH").

EXAMPLE 74
PREPARATION OF 3-(2-BROMO-5-METHOXYBENZOYL)-1,2,3,6-
TETRAHYDROAZEPINO[4,5-B]INDOLE-5-CARBOXYLIC ACID ETHYL ESTER,;

Br

0]
A. To a solution of 2-bromo-5-methoxybenzoic acid (240 ul, 0.25M .
in 1.0 M DIEA in DMF); was added (120uL of a 0.50 M solution, ~ 23mg); of HBTU and
ethyl 1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylate (80 uL of a 0.25 M
solution(~5 mg), 0.02 mmol); in DMF using a robotic pipette. The mixture was shaken
overnight at 20°C. Evaporation of solvent gave a crude product, which was
redissolved in EtOAc and purified by aqueous workup. Evaporation of solvent then
gave a crude product, which was further purified by ion exchange (250 mg SCX). The
compound was then further purified by HPLC-MS to give the compound (~2.75 mg,
estimated weight based on ELSD calibration curve); MS (ES): 469 (MH");
. .B. The following compounds were prepared in this manner, using
an appropriately substituted carboxylic acid:
3-[2-(4-pyridin-4-ylmethylpiperazin-1-yl)acetyl]-1,2,3,6-
tetrahydroazepino{4,5-bJindole-5-carboxylic acid ethyl ester; MS (ES): 474 (MH");
3-[2-(4-naphthalen-1-ylmethylpiperazin-1-yl)acetyl]-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 523 (MH");
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3-{2-[4-(2-morpholin-4-yl-2-oxoethyl)piperazin-1-yllacetyl}-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 510 (MH");
3-[2-(4,4-dimethyl-4,5-dihydroimidazol-1-yl)acetyl]-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 395 (MH");
5 . 3-{2-[4-(1-phenylethyl)piperazin-1-yljacetyl}-1,2,3,6-
tetrahydroazepino[4,5—b]indole-5-carboxylic écid ethyl ester; MS (ES): 487 (MH");
3-{2-[4-(2-methoxyethyl)piperazin-1-yl]-acetyl}-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 441 (MH"),
3-[2-(1 ,2-dimethyl-propylamino)—aéetyl]-1 2,3,6-
- 10 tetrahydroazepino[4,5-bJindole-5-carboxylic acid ethyl ester; MS (ES): 384(MH");
' " 3-[2-(3-methylpiperidin-1 -yhacetyl}-1,2,3,6-
-tetrahydroazepmo[4 5-blindole-5-carboxylic acid ethyl ester; MS (ES): 396 (MH*)
3- (2 benzylaminoacetyl)-1,2,3,6-tetrahydroazepino[4,5- b]mdole-5-
carboxylic acid ethyl ester; MS (ES): 404 (MH");
15 3-(2-piperidin-1-ylacetyl)-1,2,3,6-tetrahydroazepinof4,5-blindole-5-
' carboxylic acid ethyl ester; MS (ES): 382 (MH"); :
3-(2-morpholin-4-ylacetyl)-1 ,2,3,é-tetrahyd roazepino[4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 384 (MH");
3-(2-methyl-3-trifluoromethylbenzoyl)-1,2,3,6-
20 tetrahydroazepino[4,5-bjindole-5-carboxylic acid ethyl ester; MS (ES): 443 (MH");
(;:g ' | 3-[2-(2-bromophenyl)acetyi}-1,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid ethyi ester; MS (ES): 453 (MH");
3-acetyl-1,2,3,6-tetrahydroazepinof4,5-blindole-5-carboxylic acid ethyl
ester; MS (ES): 299 (MH");
25 3-(2,4-dimethylbenzoyl)-1,2, 3,6-tetrahydroazepinof4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 389 (MH");
3-(4-benzylbenzoyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic
acid ethyl ester; MS (ES): 451 (MH");
3-(2,5-dimethylbenzoyl)-1,2,3,6-tetrahydroazepino{4,5-bjindole-5-
30 carboxylic acid ethyl ester; MS (ES): 389 (MH");
3-(5-chloro-2-methylbenzoyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 409 (MH"),
3-(2-bromo-4-methylbenzoyl)-1,2,3,6-tefrahydroazepino[4,5-bjindole-5-
carboxylic acid ethyl ester; MS (ES): 453 (MH*);
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3-[1-(4-chlorophenyl)-cyclopropanecarbonyl}-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 435 (MH");
3-(benzofuran-2-carbonyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-

_carboxylic acid ethyl ester; MS (ES): 401 (MH");

3-[2-(3,4-dimethoxyphenyl)-acetyl)-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 435 (MH*);
3-(4-p-tolylbutyryl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic
acid ethyl ester; MS (ES): 417 (MH");
3-(2-bromo-6-methylbenzoyl)-1,2,3,6-tetrahydroazepino[4,5-bJindole-5- -
carboxylic acid ethyl ester; MS (ES): 453 (MH"); ,
3-[3-(3-bromophenyl) acryloyl}-1,2,3,6-tetrahydroazepino[4,5-b]indole-5-
carboxylic acid ethyl ester; MS (ES): 465 (MH"); B
3-(2-bromo-5-methoxybenzoyl)-1,2,3,6-tetrahydroazepinof4,5-blindole-
5-carboxylic acid ethyl ester; MS (ES): 469 (MH"); ,
3—(2,3;dichlorobenzoyl)-1 ,2,3,6-tetrahydroazepino[4,5-blindole-5-

.carboxylic acid ethyl ester; MS (ES): 429 (MH");

3-[2-(4-methoxy-phenoxy)-acetyl]-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; MS (ES): 421 (MH"); ‘
3-(3-nitro-5-trifluoromethylbenzoyl)-1,2,3,6-
tetrahydroazepino[4,5-bJindole-5-carboxylic acid ethyl ester; MS (ES): 474 (MH");
3-(2-chloro-3-methylbenzoyl)-1 ,2,3,6;tetrahydroazepino[4,5-b]indole-5— '
carboxylic acid ethyl ester; MS (ES): 409 (MH™);
3-(2-bromo-3-methylbenzoyl)-1 ,2,3,6—tetrahydroazepind[4,5-b]indole-5-
carboxylic acid ethyl ester; MS (ES): 453 (MH");
3-(3-methoxy-2-methylbenzoyl)-1,2,3,6-tetrahydroazepino[4,5-bjindole-
5-carboxylic acid ethyl ester; MS (ES): 405 (MH*);
3-(4-methoxycarbonyl-3-nitrobenzoyl)-1,2,3,6-
tetrahydroazepino[4,5-bjindole-5-carboxylic acid ethy! ester; MS (ES): 464 (MH");
3-(3-chloro-2-methylbenzoyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 409 (MH");
3-(2-p-tolyl-propionyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 403 (MH*);
3-(4-benzoylbenzoyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-
carboxylic acid ethyl ester; MS (ES): 465 (MH");
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3~(5-methoxy-2-nitrobenzoyl)-1,2,3,6-tetrahydroazepino[4,5-bjindole-5-
carboxylic acid ethyl ester; MS (ES): 436 (MH"); :

3-(2-bromo—5—methylbenzoyl)-1 2,3,6-tetrahydroazepinof4,5-bjindole-5-
carboxyllc acid ethyl ester; MS (ES): 453 (MH");

3-(4-dhloro-2-methylbenzoyl)-1 ,2,3,6-tetra_hydroézepino[4,5-b]indole—5-
carboxylig acid ethyl .ester; MS (ES): 409 (MH*); and

3-(4-acetylbenzoyl)-1,2,3,6-tetrahydro-azepino[4,5-bjindole-5-carboxylic
acid ethyl ester; MS (ES); 403 (MH"). '

EXAMPLE 75
TIME RESOLVED FLUORESCENCE RESONANCE ENERGY TRANSFER (TR-FRET)
ASSAY

The TR-FRET assay was performed by incubating 8 nM of GST-
farnesoid X receptor -LBD (comprising gIutathione-é—transferase fused in frame to the
farnesoid X receptor ligand binding domain , (amino acids 244-471 of the human
famesoid X receptor)), 8 nM of Europium-labeled anti-GST antibody (Wallac/PE Life
Sciences Cat#AD0064), 16 nM biotin-SRC-1 peptide [5™-biotin- _
CPSSHSSLTERHKILHRLLQEGSPS-CONH2], 20 nM APC-SA [allophycocyanin
conjugated streptavidin] (Wallac/PE Life Sciences, Cat# AD0059A) in FRET assay
buffer (20 mM KH,POJ/K,HPO, (pH 7.3), 150 mM NaCl, 2 mM CHAPS, 2 mM EDTA, 1
mM DTT) in the presence of the test compound(s) for 2-4 hours at room temperature iﬁ
a 384'well assay plate. Data was collected using an LJL Analyst using the standard
operating instructions and conditions with readings at emission wa\)elengths of 615 nm
and 665 nm after a delay of 65 ps and an excitation wavelength of 330 nm.

EXAMPLE 76
CO-TRANSFECTION ASSAY

The basic co-transfection protocol for measuring the farnesoid X
receptor activity is as follows, CV-1 African Green Monkey Kidney cells were plated 24
hours before transfection to achieve approximately 70-80 percent confluency. Cells
were transfected with the following expression vectors, CMX- farnesoid X receptor
(full length human farmesoid X receptor), CMX-RXRo. (full length human RXR), Luc12
(ECREXT7-Tk-Luciferase) luciferase reporter gene construct. (See WO 00/76523,
Venkateswaran et al., (2000) J. Biol. Chem. 275 14700-14707). A CMX-B-
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Galactosidase expression vector was used as a transfection control. The transfection
reagent used was DOTAP.(Boehringer Mannheim). - Cells were incubated with the
DOTAP/DNA mixture for 5 hours after which the cells were harvested and plated onto
either 96 well or 384 well plates containing the appropriate concentration of test
compound. The assay was allowed to eontinue for an additional 18-20 hours, after
which the cells were 'Iysed, with lysis buffer (1 % triton X 100, 10 % glycerol, 5 mM
Dithiothréitol, 1 mM EGTA, 25 mM Tricine, PH 7.8) and the luciferase activity
measured inthe presence of Luciferase assay buffer (0.73 mM ATP, 22.3 mM Tricine,
0.11 mM EGTA, 0.55 mM Luciferin, 0.15 mM Coenzyme A, 0.5 mM HEPES, 10 mM
Magnesium sulphate) on a standard luminomter plate reader (PE Biosystems,
NorthStar Reader), usnng recommended operating instructions and conditions.

. EXAMPLE77
IN VIVO STUDIES |

In order to evaluate direct regulation of key target genes by the
compounds of the invention, animals are edministered a single oral dose of the test .
compound and tissues collected at six or fifteen hours after dose. Male C57BL/6 mice
(n=8) are dosed by oral gavage with vehicle or compound. At six and fifteen hours
after the dose, animals are bled via the retro.orbital sinus for plasma collection.
Animals are then euthanized and tissﬁes, such as liver and intestinal mucosa are
collected and snap frozen for further analysis. Plasma is analyzed for lipid parameters,
such as total cholesterol, HDL cholesterol and triglyceride levels. RNA is extracted for
frozen tissues and can be analyzed by quantitative real time PCR for regulation of key
target genes. To identify specificity of target gene regulation by the farnesoid X
receptor, knock out mice (famesoid X receptor **) and C57BL/6 wild-type controls
may be used in this same protocol. t

To compare the effects of compounds on plasma lipid profiles, including
but not limited to cholesterol and triglycerides, animals were dosed with-compound for
one week and plasma lipid levels monitored throughout the study. Male C57BL/6 mice
(n=8) were dosed daily by oral gavage with vehicle or compound. Plasma samples
were taken on day —1 (in order to grou;; animals), day 1, 3, and 7. Samples were
collected three hours after the daily dose. On day 7 of the study, following plasma
collection, animals were euthanized and tissues, such as liver and intestinal mucosa
were collected and snap frozen for further analysis. Plasma was analyzed for lipid
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parameters, such as total cholesterol, HDL cholesterol and triglyceride levels. RNA
was extracted from frozen tissues for later analysis by quantitative real time PCR for
regulation of key target genes. To identify specificity of target gene regulation by the
famnesoid X receptor, knockout mice and C57BL/6 wild-tybe controls maybe used in
this same protocol.

Evaluation of compounds to inhibit cholesterol absorbtion is done via
measurement of labeled cholesterol in feces. Male A129 mice (n=7) are dosed daily
by oral gavage with vehicle or compound for 7 days. On day 7 of the study, animals
are administered [**C]-cholesterol and [*H]-sitostanol by oral gavage. Animals are
individually housed on wire racks for the next 24 hours in order to collect feces. Fec:es
are then dried and ground to a fine powder. Labeled cholesterol and sitostanol are
extracted from the feces and ratios of the two are counted on a liquid scintillation
counter in order to evaluate the amount of cholesterol absorbed by the individual
animal. ’

. Testing of selected compounds disclosed herein demonstrated the
ability to modulate triglyceride and cholesterol levels in normal, hyperlipidemic,
atherosclerotic, and animal models of dyslipidemia and diabetes. Further reductions'in
fatty acids and glucose levels were also detected. For example, in normal mice, ethyl
3~(3,4-difluorobenzoyl)-1,1-dimethyl-1,2,3,6-tetrahydro-azepino[4, 5-bjindole-5-
carboxylate significantly reduced plasma triglyceride levels after once daily dosing at
0.1 — 10 mg/kg for one week. At 10 mg/kg daily dosing for one week, plasma total
cholesterol was decreased, without affecting plasma HDL-cholesterol levels.
Reductions in plasma total cholesterol levels were attributable to a significant lowering
of plasma non-HDL cholesterol in normal mice.

In animal models of hyperlipidemia and atherosclerosis, for example, in
low density lipoprotein receptor deficient mice (LDLR”") consuming a western diet (high
fat and cholesterol-supplemented food), ethyl 3-(3,4—diﬂuordbenzoyl)-1 ,1-dimethyl-
1,2,3,6-tetrahydro-azepino[4,5-bjindole-5-carboxylate significantly reduced plasma
triglycerides by greater than 50 % by the end of one week of daily dosing at 10 mg/kg.
Plasma total cholesterol levels were also decreased by ~50% in response to this
dosing regimen, concomitant with a decrease in non-HDL cholesterol. Additionally,
plasma free fatty acid and glucose concentrations were also attenuated by treatment
with ethyl 3-(3,4-diflucrobenzoyl)-1,1-dimethyl-1,2,3,6-tetrahyd ro-azepinof4,5-blindole-
5-carboxylate.
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In animal models of diabetes and dyslipidemia, for example, the db/db
mouse, plasma lipid profiles were similarly improved by once daily treatment with ethyl
3-(3,4-difluorobenzoyl)-1,1-dimethyl-1 ,2,3,6-tetrahydro-azepino[4,5-bjindole-5-
carboxylate at 10 mg/kg for one week, resulting in approximately 50% reductions in
plasma triglycerides and non-HDL cholesterol, respectively. In this model, declines in
plasma free fatty acid levels were also detected. '

RESULTS OF EXAMPLES 75 AND 76

Both the farnesoid X receptor /ECREX7 co-transfection assay
(Example 76) and the TR-FRET assay (Example 75) can be used to establish the
ECso/IC5 values for potericy and percent activity or inhibition for efficacy. Efficacy
defines the activity of a compound relative to a high control (chenodeoxycholic acid,
CDCA) or a low control (DMSO/vehicle). The dose response curves are generated
from an 8 point curve with concentrations differing by %2 LOG units. Each point
represenfs the average of 4 wells of data from a 384 well plate. The curve for the data
is generated by using the equation:

Y = Bottom + (Top-Bottom)/(1+10/((LogEC50-X)*HillSlope))

The EC5/ICs is therefore defined as the concentration at which an’
agonist or antagonist elicits a response that is half way between the Top (maximum)
and Bottom (baseline) values. The EC5y/ICs, values represented are the averages of
at least 3 independent experiments. The determination of the relative efficacy or %
control for an agonist is by comparison to the maximum response achieved by
chenodeoxycflmlic acid that is measured individually in each dose response
experiment. '

For the antagonist assay, CDCA is added to each well of a 384 well
plate to elicit a response. The % inhibition for each antagonist is thérefore a
measurement of the inhibition of the activity of CDCA. In this example, 100% inhibition
would indicate that the activity of CDCA has been reduced to baseline Ie\}els, defined
as the activity of the assay in the presence of DMSO only.

Most of the compounds disclosed herein and tested exhibited activity in at least
one of the above assays (ECs or ICs less than 10 pM). Most showed activity at below
1 uM. For example, the following exemplary compounds exhibited agonist activity with
less than 1uM ECs; and greater than 100 % efficacy as measured via the co-
transfection assay:
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n-propyl 3(4-fluorobenzoyl)-2-methyl-1,2,3 6—tetrahydroazepmo[4 5-
blindole-5-carboxylate;
3-(3-fluorobenzoyl)-1,2,3,6-tetrahydroazepino[4,5-bjindole-5-carboxylic
acid ethyl ester;
3-(4-fluorobenzoyl)-1,2,3 6-tetrahydroazep|no[4 5- b]mdole -5-carboxylic

. amd cyclobutylamide; and

n-propyl 3(4-fluorobenzoyl)-2-methyl-8-fluoro-1,2,3,6-
tetrahydroazepmo[4 5-blindole-5-carboxylate.

The following exemplary compounds exhibited agonist activity with less than
100 nM EC50 and greater than 100 %efficacy as measured via on.e'or more of the in
vitro assays described herein:

ethyl 3-(3,4—di_ﬂu6robenzoyl)-1 -methyl-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylate;

ethyl 3-(3,4-difluorobenzoyl)-1,1-dimethyl-1,2,3,6- .
tetrahydroazepino[4,5-blindole-5-carboxylate;

9-Fluoro-3-(4-fluoro-benzoyi)-1,1-dimethyl-1,2,3 6-tetrahydro~
azepino[4,5-bjindole-5-carboxylic acid ethyl ester; '

3-(4-fluorobenzoyl)-2-methyl-1,2,3,6-tetrahydroazepinof[4,5-bjindole-5-
carboxylic acid cyclobutylamide;

3-(3, 4-D|ﬂuorobenzoyl)-1 1-tetramethylene-1, 2 3 ,6-tetrahydroazepino
[4,5-b]indole-5-carboxylic acid ethyl ester; -

isopropyl 3-(3,4-difluorobenzoyi)-1,1-dimethyl-1,2,3,6-
tetrahydroazepinol[4,5-blindole-5-carboxylate; and

isopropyl 3-(3,4-difluorobenzoyl)-1-methyl-1,2,3,6-
tetrahydroazepinoj4,5-blindole-5-carboxylate. '

The following exemplary compounds exhibited antagonist activity with ICs; less
than 100 nM and 100% inhibition as measured via one or more of the in vitro assays
described herein:

8-(3-cyclopropyl-1-methylureido)-3-(4-fluorobenzoyl)-1,1-dimethyl-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester;

3-(4-fluorobenzoyl)-1,1-dimethyl-8-(1-methyl-3-pyridin-2-ylmethylureido)-
1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester;

3-(4-fluorobenzoyl)-1, 1-dimethyl-8-isopropylcarbamoyloxy-1,2,3,6-

tetrahydroazepinof4,5-bjindole-5-carboxylic acid ethyl ester;

AMENDED SHEET
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8-cyclopropylcarbamoyloxy-3-(4-fluorobenzoyl)-1,1-dimethyl-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester; and 3{4-fluorobenzoyl)-
1 ,1-dimethyl—B-(thiophen-Z-ylmethylcérbamoyloxy)-1 ,2 3 6-tetrahydroazepinol4,5-
blindole-5-carboxylic acid ethyl ester; )
' 9-(1-benzyl-3,3-dimethyl-ureido)-3-(4-fluoro-benzoyl)-1. -dimethyl-1,2,3,6-
tetrahydro-azepino[4,5-blindole-5-carboxylic'acid ethyl ester;

' The following exemplary compounds exhibited partial agonists with EGs and
IG5 less than 200nM and 10-30% efficacy and 70-90% inhibition as measured via one
or more of the in vitro assays described herein:

B—r:yclohexylcarbamoyloxy—S-(tl-fiuorobenzoyi)-1 ,1-dimethyl-1,2,3,6-
tetrahydroazepino[4,5-blindote-5-carboxylic acid ethyl ester; ' .
* 3-(4-fluorobenzoyl}-1 ,1-dimethyl-B-(S-methylpyrazin-.?-ylmethy!carbamoyloxy)-
1.2,3,6-tetrahydroazepino[4,5-bjindole-5-carboxylic acid ethyl ester; *
3-(4-fluorobenzoyl)-1,1-dimethyl-8-(2-pyridin-2-yl-ethylcarbamoyl oxy)-1,2,3,6-
tetrahydroazepino[4,5-bindole-5-carboxylic acid ethyl ester;
3~(4-fluorobenzoyi)-1,1-dimethyl-8-(pyridin-2-yl-methylcarbamoyloxy)-1,2,3,6-
tetrahydroazepino[4,5-b]indole-5-carboxylic acid ethyl ester, and
Bw(4rﬂuoroben.7;oyl)—1 ,1-dimethyl-8-(pyridin-3-yimethylcarbamoyloxy)-1,2,3,6-
tetrahydroazepinol4,5-blindole-5-carboxylic acid ethyt ester.
| Since modifications wili be apparent to those of skill in this art, itis
intended that this invention be limited only by the scope of the appended claims.

Throughout this specification and the claims which follow, unless the context
requires otherwise, the word "comprise”, and variations such a3 "comprises" and
"comprising", will be understood to imply the inclusion of a stated integer or step or group
of integers or steps but not the exclusion of any other integer or step or group of integers or
steps.

The reference in this specification to any prior publication (or information derived
from it), or to any matter which is known, 1s not, and should not be taken as an
acknowledgment or admission or any form of suggestion that that prior publication (or
information derived from it) or known matter forms part of the common general

knowledge in the field of endeavour to which this specification relates.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A compound having a formula:

or a pharmaceutically acceptable derivative selected from the group consisting of salts,
esters, enol ethers, enol esters, acetals, ketals, orthoesters, hemiacetals, hemiketals, acids,
bases, solvates, and hydrates thereof, wherein:

nis 0to 4;

A is -N(R%)-, -O- or -S(O):- (where tis 0 to 2);

R' and R? are each independently selected from a group consisting of hydrogen,

optionally substituted alkyl, optionally substituted alkenyl, optionally substituted

alkynyl, optionally substituted aryl, optionally substituted heteroaryl, optionally
substituted cycloalkyl, optionally substituted heterocyclyl, optionally substituted
aralkyl, optionally substituted heteroaralkyl, -OR"*, -SR*, -N(R'*)R'S,

NR®)S(0)%R®, -NR)NRPR', -NRINR'®)S(0),R?, -C(O)R"®, -C(O)OR ",

-C(S)OR™, -C(O)SR™, -C(ON(R")R'®, -C(O)N(R")S(0),R*,

-C(O)N(R")N=R'® -C(O)N(R'IN(R"*)R'¢, and -C(O)N(R')N(R'*)S(O),R®,

provided that when A is O, R? is not -C(O)OR", wherein R' is optionally

substituted alkyl; or

R' and R?, together with the atoms to which they are attached, form an optionally
substituted cycloalkenyl, optionally substituted aryl, or optionally substituted heteroaryl
ring;

R}is hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted cycloalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted heteroaryl, optionally substituted
heterocyclyl, optionally substituted heteroaralkyl, -C(O)R'?, -C(O)OR'’, -S(O);R"°,
-C(O)N(R'HR "2, -C(O)N(R')S(0):R*, -C(O)N(R)N(R'HR'?,
-C(ONR®NR'HS(0),R?, -N(R"*)C(O)R", NRP)C(ONR'HR?,
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NR)CONR')SO:RY, -NR')CONR*INR' R,
NERYCONRPINRMS(0),R?, -NERFHCOOR'®, -P(O)OR'®, or -P(O)OR')OR™;

R*, R® R® and R are each independently selected from a group consisting of
hydrogen, optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted aryl, optionally substituted heteroaryl, optionally
substituted cycloalkyl, optionally substituted heterocyclyl, optionally substituted aralkyl,
optionally substituted heteroaralkyl, -OR™, -SR™, -S(0),R", -N®RHR'S, -N(R'HS(0),R*¥,
-C(O)R'®, -C(OYOR, -C(OIN(R?"R™, -C(OIN(RHS(0)R Y, -C(ONERN(R?)R™, and
-CIONRPINR?HYS(0):R?; or

RYand R?, orR* and R®, or R* and R, or R® and RS, or R¥ and R, or R® and R,
together with the carbon atom to which they are attached, form an opticnally substituted
cycloalkyl, optionally substituted heterocyclyl, an optionally substituted cycloalkenyl ring,
or together form a double bond and the others of R* R® R®and R’ are as described above;
or R® and R’ together form an oxo, thioxo, optionally substituted imine, optionally
substituted oxime or an optionally substituted hydrazone, or R® and R, together with the
carbon atom to which they are attached, form an optionally substituted exocyclic double
bond, and R* and R? are as described above;

R¥is each independently selected from the group consisting of optionally
substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl, optionally
substituted aryl, optionally substituted heteroaryl, opticnally substituted cycloatkyl,
optionally substituted heferocyclyl, hale, pseudohalo, nitro, -C(OYOR?, ~C(D)N(R24)R25,
-C(ON(RZHS(0RR®, -C(O)R?S, -ORY, -SR¥, -C(8)OR™, -C(0)SR™, -N(R*™)R, and
NR™®)8(0),R™; or

two adjacent RE groups, together with the carbons to which they are attached, form
an optionally substituted aryl, optionally substituted cycloalkenyl, optionally substituted
heterocyclyl or optionally substituted heteroaryl;

R is hydrogen, optionally substituted alkyl, -C('D)I‘\‘_]0 or —S(D)2R43;

R R", R™ R" and R' are selected as in (a) or (b) as follows: (a) R R R,
R' and R each independently hydrogen, optionally substituted alkyl, optionally
substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl,
optionally substituted aryl, optionally substituted aralkyl, optionally substituted
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heterocyclyl, optionally substituted heteroaryl, or optionally substituted heteroaralkyl; or
(b) R'"" and R'? or R" and R, together with the atoms to which they are attached, form an
optionally substituted heterocyelyl ring or an optionally substituted heteroaryl ring; and the
others of R'%, R", R™, R'? and R'® are selected as in (a), above;

R™, R, R', R"" and R"™ are selected as in (a) or (b) as follows: (2) R'?, R R,
R' and R" are each independently hydrogen, optionally substituted alkyl, optionally
substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl,
optionally substituted aryl, opticnally substituted aralkyl, optionally substituted
heterocyclyl, optionally substituted heteroaryl, or optionally substituted heteroaralkyl; or
(b) R and RS, together with the nitrogen atom to which they are attached, form an
optionally substituted heterocyclyl ring, or an optionally substituted hetercaryl ring, and
the others of RY, R'?, R'6, R'7 and R'® are selected as in {a) above;

R¥* R2! R* and R are selected as in (a) or (b) as follows: (a) R¥ R?' R* and
R* are each independently hydrogen, optionally substituted alkyl, optionally substituted
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, optionally
substituted aryl, optionally substituted aralkyl, optionally substituted heterocyelyl,
optionally substituted heteroaryl, or optionally substituted heteroaralkyl; or (b) R*' and R*,
together with the nitrogen atom to which they are attached, form an optionally substituted
heterocyelyl ring, or an optionally substituted heteroaryl ring, and the others of R* R?!,
R* and R* are selected as in (a), above;

R?, R™ R® and R% are selected as in (a) or (b) as follows: (a) R*, R*, R* and
R? are each independently hydrogen, optionally substituted alkyl, optionally substituted
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, optionally
substituted aryl, optionally substituted aratkyl, optionally substituted heterocyclyl.
optionally substituted heteroaryl, or optionally substituted heteroaralkyl; or (b) R** and R*,
together with the nitrogen atom to which they are attached, form an optionally substituted
heterocyely! or an optionally substituted heteroaryl ring, and the others of R, R**, R*® and
R?® are selected as in (a) above;

R?, R? and R® are selected as in (a) or (b) as follows: (a) R*, R® and R?” are each
independently hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted aryl, optionally substituted aralkyl,
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optionally substituted heteroaryl, optionally substituted heteroaralkyl, —C(Q)R3 0
-C{OORY, -CION(R®R?, -C(ONRPIS(0):RF, -C(O)SR™, -C(S)OR or
-C(SIN(R™R; or (b) R?® and R* together with the nitrogen atom to which they are
attached, form an optionally substituted heterocyclyl or an optionally substituted heteroaryl
ring, and the others of R’ R?® and R* are selected as in (a) above;

R* is hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkyny!, optionally substituted cycloalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted heterocyelyl, optionally
substituted heteroaryl, or optionally substituted heteroaralkyl;

R¥ is optionally substituted alkyl, optionally substituted alkeny!, optionally
substituted alkynyl, optionally substituted cycloalkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted heterocyclyl, optionally substituted
heteroaryl, or optionally substituted heteroaralkeyl;

R* and R™ are selected as in (a) or (b) as follows: (a) R* and R* are each
independently hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyi, optionally substituted cycloalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted heterocyclyl, optionally
substituted heteroaryl, or optionally substituted heteroaralkyl; or (b) R¥* and R¥, together
with the nitrogen atom to which they are attached, form an optionally substituted
heterocyclyl or an optionally substituted heteroaryl ring;

R*¥ is optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted cycloalkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted heterocyclyl, optionally substituted
heteroaryl, or optionally substituted heteroaralkyl;

each of R]-R33, R* and R43, when substituted, are substituted with one or more
substituents, each independently selected from Ql;

Q' is halo, pseudohalo, hydroxy, oxo, thia, nitro, formyl, mercapto,
hydroxycarbonyl, hydroxycarbonylalkyl, alkyl, haloalkyl, palyhaloalkyl, diaminoalkyl,
alkenyl containing 1 to 2 double bonds, alkynyl containing 1 to 2 triple bonds, cycloalkyl,
cycloalkylalkyl, heterocyelyl, heterocyelylalkyl, aryl, heteroaryl, aralkyl, aralkenyl,
aralkynyl, heteroarylalkyl, trialkylsilyl, dialkylarylsilyl, alkyldiarylsilyl, triarylsilyl,
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alkylidene, arylalkylidene, alkylcarbonyl, cycloalkylearbonyl, heterocyclylcarbenyl,
arylcarbonyl, heteroarylcarbonyl, alkoxycarbonyl, alkoxycarbonylalkyl, aryloxycarbonyl,
aryloxycarbonylalkyl, aralkoxycarbonyl, aralkoxycarbonylalkyl, arylcarbonylalkyl,

aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl, arylaminocarbonyl,

- diarylaminocarbonyl, arylalkylaminocarbonyl, alkoxy, aryloxy, heteroaryloxy,

heteroaralkoxy, heterocyclyloxy, cycloalkoxy, perfluoroalkoxy, alkenyloxy, alkynyloxy,
aralkoxy, alkylcarbonyloxy, arylecarbonyloxy, aralkylearbonyloxy, alkoxycarbonyloxy,
aryloxycarbonyloxy, aralkoxycarbonyloxy, aminocarbonyloxy, alkylaminocarbonyloxy,
dialkylaminocarbonyloxy, alkylarylaminocarbonyloxy, diarylaminocarbonyloxy,
cycloalkylcarbonyloxy, heterocyclylcarbonyloxy, heteroarylcarbonyloxy,
heteroaralkylcarbonyloxy, guanidino, isothioureido, amidino, alkylamidino,
cycloalkylamidino, heterocyelylamidine, heterocyclylalkylamidine, arylamidino,
aralkylamidino, heteroarylamidino, heteroaralkylamidino, aminothiocarbonyl,
alkylaminothiocarbonyl, arylaminothiocarbonyl, amino, aminoalkyl, alkylaminoalkyl,
dialkylaminoalkyl, arylaminoalkyl, diarylaminoalkyl, alkylarylaminoalkyl, alkylamino,
dialkylamino, haloalkylamino, cycloalkylamino, heterocyclylamino,
heterocyclylalkylamino, arylamino, heteroarylamino, aralkylamino, heteroaralkylamino,
diarylamino, alkylarylamino, alkylcarbonylamino, alkoxycarbonylamino,
aralkoxycarbonylamino, arvlcarbonylamino, arylcarbonylaminealkyl,
aryloxycarbonylaminoalkyl, aryloxyarylcarbonylamino, aryloxycarbonylamino,
alkylsulfonylamino, arylsulfonylamino, heteroarylsulfonylamino,
heterocyclylsulfonylamino, heteroarylthio, azido, -P(R*"),, “P(O)RY)2, -OP(O)R M,
NR*)C(O)RY, dialkylphosphonyl, alkylarylphosphonyl, diarylphosphonyl,
hydroxyphosphonyl, alkylthio, cycloalkylthio, heterocyclylalkylthio, arylthio, aralkylthio,
heteroaralkylthio, perfluorcalkylthio, hydroxycarbonylalkylthio, thiocyano, isothiocyano,
alkylsulfinyloxy, alkylsulfonyloxy, arylsulfinyloxy, arylsulfonyloxy, hydroxysulfonyloxy,
alkoxysulfonyloxy, aminosulfonyloxy, alkylaminosulfonyloxy, dialkylaminosulfonyloxy,
arylaminosulfonyloxy, diarylaminosulfonyloxy, alkylarylaminosulfonyloxy, -SO,F when
Q'is on R' or when Q' is on the aryl group of R* when R* is —C(O)(aryl), alkylsulfinyl,
alkylsulfonyl, arylsulfinyl, arylsulfonyl, hydroxysulfonyl, alkoxysulfonyl, aminosulfonyl,
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alkylaminosulfonyl, dialkylaminosulfonyl, arylaminosulfonyl, diarylaminosulfonyl, or
alkylarylaminosulfonyl; or

two Q! groups, which substituted atoms in a 1,2 or 1,3 amrangement, together form
alkylene, oxaalkylene, alkylenedioxy, thicalkylenoxy or alkylenedithioxy; or

two Q' groups, which substitute the same atom, together form alkylene;

each Q' is independently unsubstituted or substituted with one or more substituents
each independently selected from Q%

each Q2 is independently halo, pseudchalo, hydroxy, oxa, thia, nitro, formyl,
mercapto, hydroxycarbonyl, hydroxycarbonylalkyl, alkyl, haloalkyl, polyhaloalkyl,
diaminocalkyl, alkenyl containing 1 to 2 double bonds, alkynyl containing 1 to 2 triple
bonds, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyelylalkyl, aryl, heteroaryl,
aralkyl, aralkenyl, aralkynyl, heteroarylalkyl, trialkylsilyl, dialkylarylsilyl, alkyldiarylsilyl,
triarylsilyl, alkylidene, arylalkylidene, alkylcarbonyl, cycloalkylearbonyl,
heterocyclylcarbonyl, arylearbonyl, heteroarylearbonyl, alkoxycarbonyl,
alkoxycarbonylalkyl, aryloxycarbonyl, aryloxyearbonylalkyl, aralkoxycarbonyl,
aralkoxycarbonylalkyl, arylcarbonylalkyl, aminoc¢arbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, arylaminocarbonyl, diarylaminocarbonyl, arylalkylaminocarbonyl,
hetercaryloxy, heteroaralkoxy, heterocyclyloxy, cycloalkoxy, perfluoroalkoxy, alkenyloxy,
alkynyloxy, aralkoxy, alkylcarbonyloxy, arylearbonyloxy, aralkylcarbonyloxy,
alkoxycarbonyloxy, aryloxycarbonyloxy, aralkoxycarbonyloxy, aminocarbonyloxy.
alkylaminocarbonyloxy, dialkylaminocarbonyloxy, alkylarylaminocarbonyloxy,
diarylaminocarbonyloxy, guanidino, isothioureido, amidino, alkylamidino, arylamidino,
aminothiocarbonyl, alkylaminothiocarbonyl, arylaminothiocarbonyl, amino, aminoalkyl,
alkylaminoalkyl, dialkylaminoalkyl, arylaminoalkyl, diarylaminoalkyl,
alkylarylaminoalkyl, alkylamino, dialkylamino, haloalkylamino, arylamino, diarylamino,
alkylarylamino, alkylearbonylamino, alkoxycarbonylamino, aralkoxycarbonylamino,
arylcarbonylamino, arylcarbonylaminoalkyl, aryloxycarbonylaminoalkyl,
aryloxyarylcarbonylamino, aryloxycarbonylamino, alkylsulfonylamino, arylsulfonylamino,
heteroarylsulfonylamino, heterocyclylsulfonylamino, heteroarylthio, azido, —P(R37)2,
PONR Y, -OPOWRY,, -NR*™MC(OIRY, dialkylphosphonyl, alkylarylphosphonyl,
diarylphosphonyl, hydroxyphosphonyl, alkylthio, arylthio, perfluoroalkylthio,
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hydroxycarbonylalkylthio, thiocyano, isothiocyano, alkylsulfinyloxy, alkylsulfonyloxy,
arylsulfinyloxy, arylsulfonyloxy, hydroxysulfonyloxy, alkoxysulfonyloxy,
aminosulfonyloxy, alkylaminosulfonyloxy, dialkylaminosulfonyloxy,
arylaminosulfonyloxy, diarylaminosulfonyloxy, alkylarylaminosulfonyloxy, alkylsulfinyl,
alkylsulfonyl, arylsulfinyl, arylsulfonyl, hydroxysulfonyl, alkoxysulfonyl, aminosulfonyl,
alkylaminosulfonyl, dialkylaminosulfonyl, arylaminosulfonyl, diarylaminosulfonyl, or
alkylarylaminosulfonyl; or

two QF groups, which substitute atoms in a 1,2 or 1,3 arrangement, together form
alkylene, oxaalkylene, alkylenedioxy, thioalkylenoxy or alkylenedithioxy; or

two Q% groups, which substitute the same atom, together form alkylene,

R* is hydroxy, alkoxy, aralkoxy, alkyl, heteroaryl, heterocyelyl, aryl or NRYRY,

R* is hydrogen, alkyl, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocyclyl or
heterocvelylalkyl; and

R* s alkoxy, aralkoxy, alkyl, heteroaryl, heterocyclyl, aryl or NERORY: and

R* and R*" are each independently hydrogen, alkyl, aralkyl, aryl, heteroaryl,
heteroaralkyl or heterocyelyl, or

R* and R*! together form alkylene, azaalkylene, oxaalkylene or thiaalkylene;

with the proviso that when R! is -C(OYOR™ where R' is an unsubstituted alkyl and
R? is hydrogen, methyl, acetyl, benzyl, 1-phenylethyl, 1-(1-naphthyl)ethyl,
-C(O)OCH»C¢Hs or —C{OYOCH,CHj3, then at Jeast one of R® and R is not hydrogen,
and

with the proviso that when R? is hydrogen or when R! and R? together form an aryl,
then at least one of R® and R’ is not hydrogen.

2, The compound of claim 1, wherein R? is hydrogen, optionally substituted
alkyl, optionally substituted aryl, optionally substituted cycloalkyl, optionally substituted
aralkyl, optionally substituted heteroaryl, optionally substituted heterocyclyl, -C(O)Rm,
-C(0)OR', -80,R", or -C(ON(R'HR ™.

3, The compound of claim 2, wherein R} is hydrogen, —C(O)Rm, ~C(O)OR10,
-80,RY, or -C(ON(R'HR ',
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4. The compound of ¢claim 3, wherein each R" is independently selected from
optionally substituted aryl, optionally substituted heteroaryl, optionally substituted alkyl,
or optionally substituted aralkyl, and wherein R!'is hydrogen, or optionally substituted
alkyl.

5. The compound of claim 4, wherein R'C when substituted, is substituted
with halo, pseudohalo, alkyl, alkoxy, alkylenedioxy, haloalkyl, nitro, alkoxycarbonyl, aryl,
-50,F,or haloalkoxy.

6. The compound of claim 35, wherein R is selected from optionally
substituted alkyl, optionally substituted aryl, optionally substituted heteroaryl, -C(O)-
(optionally substituted alkyl), -C(O)-(optionally substituted alkenyl), -C(O)-(optionally
substituted alkynyl), -C(O)-(optionally substituted aryl), -C(O)-(optionally substituted
heteroaryl), -C(O)-(optionally substituted cycloalkyl), -C(O)-(optionally substituted
heterocyelyl), -C(0)-(optionally substituted aralkyl), -C(O)-(optionally substituted
heteroaralkyl), -(COYORM, —C(OIN(RINR"*R'® or -C(ONR*)R'®.

7. The compound of claim 6, wherein R' is -C(O)-(optionally substituted
alkyl), -(COYORY, or -C{OXN(R')R'®, where R and R'* are each independently
hydrogen, optionally substituted alkyl or optionally substituted cycloalkyl, and R ig
hydrogen.

8. The compound of claim 7, wherein R® and R are independently hydrogen,
optionally substituted alkyl, -OR™, -8R or R and R’, together with the carbon to which
they are attached, form an optionally substituted cycloalkyl, optionally substituted
heterocyclyl or optionally substituted cycloalkenyl ring, or R® and R together form an oxo,
thioxo, optionally substituted imine, optionally substituted oxime or an optionally

substituted hydrazone,

9, The compound of claim &, wherein RG, R’ or R, when substituted, is
independently substituted with halo, pseudohalo, alkyl, alkoxy, alkylenedioxy, haloalkyl,

nitro, alkoxycarbonyl, aryl, or haloalkoxy.

10.  The compound of claim 9, wherein A is -N(R")-,
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11. The compound of claim 10, wherein R’ is hydrogen or optionally
substituted alkyl.

12.  The compound of claim 11, wherein R’, when substituted, is substituted
with halo, pseudohalo, alkyl, alkoxy, alkylenedioxy, haloalkyl, nitro, alkoxycarbonyl, aryl,

or haloalkoxy.

13. The compound of claim 12, wherein R* is independently hydrogen,
optionally substituted alkyl, ~-C(OYOR®, or -C(O)N(R?"R?; where R*® is hydrogen or
alkyl and R?*' and R? are each independently hydrogen, optionally substituted alkyl, or
together with the nitrogen atom to which they are attached, form an optionally substituted

heterocyelyl or heteroaryl ring.

14, The compound of ¢laim 13, wherein R} R? R and R%, when substituted,
are independently substituted with halo, pseudohalo, alkyl, alkoxy, alkylenedioxy,
haloalkyl, nitro, alkoxycarbonyl, aryl, or haloalkoxy.

15.  The compound of claim 14, wherein R? is hydrogen or optionally
substituted alkyl.

16. The compound of claim 15, wherein R, when substituted, is substituted
with halo, pseudohalo, alkyl, alkoxy, alkylenedioxy, haloalkyl, nitro, alkoxycarbonyl, aryl,

or haloalkoxy.

17. The compound of claim 16, wherein R' is -C{OYOCH,CHs, -C(0)OCHs;,
-C(OYOC(CH:)H, -C(O)YOH, -C(OYOCH>CHCH;, methylaminocarbonyl,
ethylaminocarbonyl, isopropylaminocarbonyl, cyclopropylaminocarbonyl,
cyclobutylaminocarbonyl, cyelopentylaminocarbonyl, 2-butylaminocarbonyl, or

cyclopropylmethylaminocarbonyl,

18. The compound of claim 17, wherein R? is -C(O)-(optionally substituted
aryl), —C{O)-(optionally substituted aralkyl), —C(0)-O-(opticnally substituted aryl), or -
C(O)-(optionally substituted heteroaryl) where the substituents on the aryl, aralkyl or
heteroaryl group, when present, are halo, pseudohalo, alkyl, alkoxy, alkylenedioxy,
haloalkyl, nitro, ~C{{OYO{alkyD), or aryl.
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19.  The compound of claim 18, wherein R? is selected from
-C(O)-(4-chlorophenyl), -C(O)-(4-fluorophenyl), -C(O)-(2-furyl),
-C(0)-(2,4-dichlorophenyl), -C(Q)-(3-nitrophenyl), -C(0)-(phenyl),
~C(0)-(4-fert-butylphenyl), -C(O)-(2-methoxyphenyl), -C(0)-(3-methoxyphenyl),
-C(0)-(4-methoxyphenyl}, -C(O)-(benzyl), -C(O)O-phenyl,
-C(0)-(3,4-methylenedioxyphenyl), -C(O)CH;CHa-phenyl, -C(O)-(2,3-difluorophenyl),
-C(0)-(2,4-diftuorophenyl), -C(0)-(2,5-difluorophenyl), -C{0)-(2,6-difluorophenyl),
-C(0)-(3,4-difluorophenyl), -C(0)-(3,5-difluorophenyl), -C(0)-(2,3,4-trifluorophenyl),
-C(ON-(2,3,6-trifluorophenyl), -C(0)-(2,4,3-trifluorophenyl),
-C(O-(2,3,4,5-tetrafluorophenyl), -C(0)-(2,3,4,5,6-pentafluorophenyl),
-C{M-(2,5-bis(trifluoromethyiphenyl), -C(0)-(3,5-bis(triflucromethyl)-phenyl),
-C(0)-(2-trifluoromethylphenyl), -C(O)-(3-trifluoromethylphenyl),
-C(0)-(4-trifluoromethylphenyl), -C(O}-(2-fluorophenyl), -C(0)-(3-fluorophenyl),
-C(0)-(4-nitrophenyl), -C(O)-(3-nitro-4-methylphenyl),
-C(O)-(4-methoxycarbonylphenyl), -C(O)-(3-pyridyl), -C(O)-(4-pyridyl},
-C(O-(3-cyanophenyl), -C(0)-(3,4-dimethoxyphenyl), -C(O)-(2-methylphenyl),
-C(0)-(4-methylphenyl), -C(0)-(2-chlorophenyl), -C(0)-(2-naphthyl), -C{O)-(4-biphenyl),
-C(0)-(4-fluorosulfonylphenyl), -C(O)-(3-methylphenyl), and -C{0)-(3-chlorophenyl).

20, The compound of claim 19, wherein R’ is hydrogen or alkyl.

21.  The compound of claim 20, wherein R, RS and R are each independently

hydrogen or alkyl.
22. The compound of claim 21, wherein R? is hydrogen or alkyl.
23, The compound of claim 22, wherein n is 0.
24, The compound of claim 16, wherein n is 1 or 2.

25.  The compound of claim 24, wherein each R® is independently selected from
the group consisting of optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted aryl, optionally substituted heteroaryl,
optionally substituted heterocyclyl, optionally substituted cycloalkyl, halo, pseudohalo,
nitro, -C{(QYORZ, -C(ON(RMRY, -C(0)R%, -ORY, -8R?” and -N(R*)R®.

COMS ID No: ARCS-275071 Received by IP Australia: Time (H:m) 10:33 Date (Y-M-d) 2010-04-28



28 Apr 2010

2003243328

28-B4-°18 1@:27 FROM-

10

15

20

HHITGGYE-1

-221 -

26. The compound of claim 2:5, wherein each R is independently selected from
the group consisting of optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted aryl, optionally substituted heteroaryl,
halo, pseudohalo, nitro, -C(QYOR, -CIOMNRZHRY, -C(OIR™, -ORY, -SR* and
NR™¥R?,

27. The compound of ¢laim 26, wherein RZ, R¥ R®, R* R¥ R* and R¥
when substituted, are substituted with halo, pseudohalo, hydroxy, oxo, alkyl, alkoxy,
alkylenedioxy, halealkyl, nitro, formyl, mercapto, hydroxycarbonyl, alkoxycarbonyl, aryl,

or haloalkoxy.

28.  The compound of claim 27, wherein each R® is independently selected from
the group consisting of halo, -OR?", -8R* and -N(R*™R™.

29, The compound of ¢laim 28, wherein R!is ~C(OYOCH,;CHs, -C(OYOCHa,
-C(OYOC(CH3),H, -C(O)OH, -C(OYOCH,CHLCH;, methylaminocarbonyl,
ethylaminocarbonyl, isopropylaminocarbonyl, ¢yclopropylaminocarbonyl,
cyclobutylaminocarbonyl, cyclopentylaminocarbonyl, 2-butylaminocarbonyl, or

cyclopropylmethylaminocarbonyl.

30.  The compound of claim 29, wherein R* is hydrogen, -C(0)-(optionally
substituted aryl), —-C(O)-(optionally substituted aralkyl), -C(0)-O-(optionally substituted
aryl), or -C(0)-(optionally substituted heteroaryl), where the substituents on the aryl,
aralkyl or heteroaryl group, when present, are halo, pseudohalo, alkyl, alkoxy,

alkylenedioxy, haloalkyl, nitro, alkoxycarbonyl, or aryl.

31. The compound of claim 30, wherein R? is selected from hydrogen,
-C(O)-(4-chlorophenyl), -C(0)-(4-fluorophenyl), -C(O)-(2-furyl),
-C(0)-(2,4-dichlorophenyl), -C(O)-(3-nitrophenyl), -C(O)-(phenyl),
-C(O)-(4-tert-butylphenyl}, -C(0)-(2-methoxyphenyl), -C(O)-(3-methoxyphenyl),
-C(O)-(4-methoxyphenyl), -C(0)-(benzyl), -C(O)O-phenyl,
-C(O)-(3,4-methylenedioxyphenyl), -C(Q)CH.CHs-phenyl, -C{0)-(2,3-difluorophenyl),
-C(O)-(2,4-difluorophenyl), -C(0)-(2,5-difluorephenyl), -C(0)-(2,6-difluorophenyl),
-C(O)-(3,4-difluorophenyl), -C(0)-(3,5-difluorophenyl), -C(0)-(2,3,4-triflucrophenyl),
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-C{0)-(2,3,6-trifluorophenyl), -C(O)-(2,4,5-trifluorophenyl),
-C{0)-(2,3,4,5-tetrafluorophenyl), -C(0)-(2,3,4,5,6-pentaflucrophenyl),
-C(0)-(2,5-bis(trifluoromethyl)phenyl), -C(0)-(3,5-bis(trifluoromethyl)-phenyl),
~C(0)-(2-triflucromethylphenyl), -C{O)-(3-trifluoromethylphenyl),

5  -C{O)-(4-trifluoromethylphenyl), -C{(O)-(2-fluorophenyl), -C(O)-(3-flucrophenyl),
-C(O)-(4-nitrophenyl), -C(0)-(3-nitro-4-methylphenyl),
-C{0)-(4-methoxycarbonylphenyl), -C(O)-(3-pyridyl), -C(O)-(4-pyridyl),
-C(0)-(3-cyanophenyl), -C(0)-(3,4-dimethoxyphenyl), -C(Q)-(2-methylphenyl),
-C(O)-(4-methylphenyl), -C(O)-(2-chlorophenyl), -C(0)-(2-naphthyl), -C(0)-(4-biphenyl),

10 -C(O)-(4-fluorosulfonylphenyl), ~C(0)-(3-methylphenyl), and -C(O)-(3-chlorophenyl).

32, The compound of claim 31, wherein R? is hydrogen or alky!.
33, The compound of claim 32, wherein R? is hydrogen or alkyl.
34, The compound of ¢claim 33, wherein Ris hydrogen.

35.  The compound of claim 34, wherein R* and R are independently hydrogen
15 oralkyl.

36. The compound of claim 1 wherein;
nisOorl;
A is -N(R*)-;
R'is -C(O)OR'™;
20 &7 is hydrogen;

R? is hydrogen, optionally substituted alkyl, optionally substituted aryl, optionally
substituted aralkyl, optionally substituted cycloalkyl or optionally substituted
heteroaralkyl;

R* is hydrogen, -C(O)R'®, -C(OYOR, or -C(O)N(R*™ (R™);

25 R®, R® and R7 are sach independently hydrogen or optionally substituted alkyl;
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R® is optionally substituted alkyl, optionally substituted aryl, halo, -OR”, -SR*¥ or
“N(st)RZQ;

R®is hydrogen or optionally substituted alkyl,
RYis hydrogen or optionally substituted alkyl;

R'¥ is optionally substituted alkyl, optionally substituted cycloalkyl, optionally
substituted aryl, optionally substituted aralkyl, optionally substituted heterocyelyl,

optionally substituted heteroaryl or optionally substituted heteroaralkyl;
R¥ is hydrogen or optionally substituted alkyl;

R?' and R® are each independently optionally substituted alkyl or R*! and R,
together with the nitrogen atom to which they are attached, form an optionally substituted

heteroeyelyl ring; and

R? is optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, or optionally substituted aralkyl.

37. The compound of claim 36 selected from the group consisting of the

following:

3-pyridin-2-ylmethyl-1,2,3,6-tetrahydroazepino{4,5-blindole-5-carboxylic acid

ethyl ester;

3-cyclohexylmethyl-1,2,3,6-tetrahydroazepino[4,5- blindole-5-carboxylic acid

ethyl ester; and
3-benzyl-1,2,3,6-tetrahydroazepinol4,5- blindole-5-carboxylic acid ethyl ester.

38, The compound of ¢laim 36 selected from the group consisting of the

following:
ethyl 1,1-dimethyl-1,2.3,6-tetrahydroazepino[4,5-b]indole-5-carboxylate; and

1,1,3,6-tetramethyl-1,2,3 6-tetrahydroazepino[4,5-5]indole-5-carboxylic acid ethyl

ester,

39, The compound of ¢laim 1, wherein:
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nisQorl;

A is -N(R%)-;

R' is optionally substituted aryl or -C(O)OR',

R? is hydrogen or optionally substituted alkyl;

R? is -C(O)R' or -5(0),R'’;

R’ is hydrogen or -C(Q)OR*",

R*, R®, and R are each independently hydrogen or optionally substituted alkyl;
R® is optionally substituted alkyl, optionally substituted aryl, halo or -OR™;

R? is hydrogen;

R" s optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted cycloalkyl, optionally substituted aralkyl, optionally substituted heterocyclyl,

optionally substituted heteroaryl or optionally substituted heteroaralkyl;

R'* is optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted atkynyl or optionally substituted aralkyl;

R¥ is optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl or optionally substituted aralkyl; and

R? ig optionally substituted alky!, optionally sobstituted alkenyl, optionally
substituted alkynyl or optionally substituted aralkyl.

40.  The compound of claim 39 selected from the group consisting of the

following:

3-(3-phenylpropionyl)-1,2,3,6-tetrahydroazepino[4,5-b)indole-5-carboxylic acid

isopropyl ester;

3-acetyl-9-(4-methoxyphenyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic

acid ethyl ester; and

COMS ID No: ARCS-275071 Received by IP Australia: Time (H:m) 10:33 Date (Y-M-d) 2010-04-28



28 Apr 2010

2003243328

28-B4-°18 1@: 28 FROM-

10

15

20

2T R-1

- 225 -

3-acetyl-8-bromo-1,2,3,6-tetrahydroazepino[4,5-b]indole-2,5-dicarboxylic acid

diethyl ester.
41, A compound having a formula:

7 RG R5

R

or a pharmaceutically acceptable derivative selected from the group consisting of
salts, esters, enol ethers, enol esters, acetals, ketals, orthoesters, hemiacetals, hemiketals,

acids, bases, solvates, and hydrates thereof, wherein:
nis0to4;
A is -N{R®)-, -O- or -§(Q);- (where t is 0 to 2);

R' and R? are each independently selected from a group consisting of hydrogen,
optionally substituted alkyl, optionally substituted alkenyl, opticnally substituted alkynyl,
optionally substituted aryl, optionally substituted heteroaryl, optionally substituted
cycloalkyl, optionally substituted heterocyclyl, optionally substituted aralkyl, optionally
substituted heteroaralkyl, -OR™, -SR!, NR'HR'S, -NR'HS(0RR™, -NERINR IR,
NRTINRPH)S(ORRY, -C(OIR'E, -C(O)YORY, -C(SYOR'™, -C(O)SR™, -C(ONR PR,
_C(OIN(R'S(0),R™, -COINRHN=R'S, -C(ONRINER*HR'®, and
-CON(R'N(RPIS(OYR®, provided that when A is O, R? is not -C(O)OR'?, wherein R™
is optionally substituted alkyl;

R*is -C(O)R;

RY, R®, R® and R’ are cach independently selected from a group consisting of
hydrogen, optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted aryl, optionally substituted heteroaryl, optionally
substituted cycloalkyl, optionally substituted heterocyclyl, optionally substituted aralkyl,
optionally substituted heteroaralkyl, -OR", -SR', -S(0):R", -NR'HR'S, N(R'$)S(0):R¥,
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COR', -C(OIOR™, -CIONRHRZ, -COINRHS(0NMR™, -CLOMNRHINR!MHR™, and
-CONRPHINRNS(O),R?; or

R* and R®, orR? and R®, orR* and R’, or R® and RS, or R® and R’, or R® and R’,
together with the carbon atom to which they are attached, form an optionally substituted
cycloalkyl, optionally substituted heterocyclyl, an optionally substituted cycloalkenyl ring,
or together form a double bond and the others of RY R®, R® and R’ are as described above;
or R® and R’ together form an oxo, thioxo, optionally substituted imine, optionally
substituted oxime or an optionally substituted hydrazone, or R® and R together with the
carbon atom to which they are attached, form an optionally substituted exocyclic double

bond, and R* and R® are as described above;

R® is each independently selected from the group consisting of optionally
substituted alkyl, optionally substituted alkeny!, optionally substituted alkynyl, opticnally
substituted aryl, optionally substituted heteroaryl, optionally substituted cycloalkyl,
optionally substituted heterocyclyl, halo, pseudohalo, nitro, -C(O)OR?, CCOINRPHRE,
C(OIN(RZHS(0)R™, -C(OIR?, -ORY, -SRY, -C(S)OR®, -C(0)SR?, -N(R™)R™, and
NER¥)8(0),R*; or

two adjacent R® groups, together with the carbons to which they are attached, form

an optionally substituted aryl, optionally substituted cycloalkenyl, optionally substituted

heterocyclyl or optionally substituted heteroaryl,
R?is hydrogen, optionally substituted alkyl, -C(O)Rm or 'S(O)QR43;
R ' is optionally substituted aryl or optionally substituted heteroaryl;

"™ R, R'", R'7 and R" are each independently hydrogen, optionally substituted
alkyl, optionally substituted alkenyl, optionally substituted cycloalkyl, optionally
substituted aryl, optionally substituted aralkyl, optionally substituted heteroaryl, or

optionally substituted heteroaralkyl; or

RS and R'®, together with the nitrogen atom to which they are attached, form an
optionally substituted heterocyelyl ring or an optionally substituted heteroaryl ring, and RY

and R'7 are as described above;
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R* R*! and R* are each independently hydrogen or optionally substituted alkyl; or

R*' and R%, together with the nitrogen to which they are attached, form an

optionally substituted heterocyclyl ring or an optionally substituted heteroaryl ring;

R¥ R** R™ and R™ are selected as in (a) or (b) as follows: (a) R:, R¥ R?® and
R are each independently hydrogen, optionally substituted alkyl, optionally substituted
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, optionally
substituted aryl, optionally substituted aralkyl, optionally substituted heterocyclyl,
optionally substituted heteroaryl, or optionally substituted heteroaralkyl; or (b) R* and R%,
together with the nitrogen atom to which they are attached, form an optionally substituted
heterocyclyl or an optionally substituted heteroaryl ring, and the others of R23, R?* R* and

R are selected as in (a) above;

RY, R* and R are each independently hydrogen, optionally substituted alkyl,
optionally substituted aralkyl, -C{O)R™, -C(OYOR®! or -C(OINR™R™;

R is hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted cycloalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted heterocyelyl, optionally

substituted heteroaryl, or optionally substituted heteroaralkyl;

R* is optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted cycloalkyl, opticnally substituted aryl,
optionally substituted aralkyl, optionally substituted heterocyelyl, optionally substituted

heteroaryl, or optionally substituted heteroaralkyl;

R*? and R* are each independently hydrogen, optionally substituted alkyl,
optionally substituted cycloalkyl, optionally substituted aryl, optionally substituted aralkyl,
optionally substituted heterocyclyl, optionally substituted heteroaryl or optionally

substituted heteroaralkyl; or

R* and R*, together with the nitrogen to which they are attached, form an

optionally substituted heterocyelyl ring or an optionally substituted heteroaryl ring;
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R* is hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted cycloalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted heterocyclyl, optionally

substituted heteroaryl, or optionally substituted heteroaralkyl;

R* is optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted cycloalkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted heterocyclyl, optionally substituted

heteroaryl, or optionally substituted heteroaralkyl;

each of R'-R1%, RY_R¥ R¥™.R* R*and R*, when substituted, are substituted with

one or more substituents, each independently selected from Q';

Q' is halo, pseudohalo, hydroxy, oxo, thia, nitro, formyl, mercapto,
hydroxycarbonyl, hydroxycarbonylalkyl, alkyl, haloalkyl, polyhaloalkyl, diaminoalkyl,
alkenyl containing 1 to 2 double bonds, alkynyl containing 1 to 2 triple bonds, cycloalkyl,
cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, aryl, heteroaryl, aralkyl, aralkenyl,
aralkynyl, heteroarylalkyl trialkylsilyl, dialkylarylsilyl, alkyldiarylsilyl, triarylsilyl,
alkylidene, arylalkylidene, alkylcarbonyl, cycloalkylcarbonyl, heterocyclylcarbonyl,
arylcarbonyl, heteroarylearbonyl, alkoxycarbonyl, allkoxycarbonylalkyl, aryloxycarbonyl,
aryloxycarbonylalkyl, aralkoxycarbonyl, aralkoxycarbonylalkyl, arylcarbonylalkyl,
aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl, arylaminocarbonyl,
diarylaminocarbonyl, arylalkylaminocarbonyl, alkoxy, aryloxy, hetercaryloxy,
heteroaralkoxy, heterocyclyloxy, cycloalkoxy, perfluoroalkoxy, alkenyloxy, alkynyloxy,
aralkoxy, alkylcarbonyloxy, arylcarbonyloxy, aralkylcarbonyloxy, alkoxycarbonyloxy,
aryloxycarbonyloxy, aralkoxycarbonyloxy, aminocarbonyloxy, alkylaminocarbonyloxy,
dialkylaminocarbonyloxy, alkylarylaminocarbonyloxy, diarylaminocarbonyloxy,
cycloatkylcarbonyloxy, heterocyclylearbonyloxy, hetercarylearbonyloxy,
heteroaralkylcarbonyloxy, guanidine, isothicureido, amidine, alkylamidino,
cycloalkylamidino, heterocyclylamidine, heterocyclylalkylamidino, arylamidino,
aralkylamidino, heteroarylamidino, heteroaratkylamidino, aminothiocarbonyl,
alkylaminothiocarbonyl, arylaminothiocarbonyl, aminoe, aminoalkyl, alkylaminoalkyl,

dialkylaminoalkyl, arylaminoalkyl, diarylaminoalkyl, alkylarylaminoalkyl, alkylamino,
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dialkylamino, haloalkylamino, cycloalkylamino, heterocyclylamino,
heterocyclylalkylamino, arylamino, heteroarylamino, aralkylamino, heteroaralkylamino,
diarylamino, alkylarylamino, alkylcarbonylamino, alkoxycarbonylamino,
aralkoxycarbonylamino, arylcarbonylamino, arylearbonylaminoalkyl,
aryloxycarbonylaminoalkyl, aryloxyarylcarbonylamino, aryloxycarbonylamino,
alkylsulfonylamino, arylsulfonylamine, heteroarylsulfonylamino,
heterocyelylsuifonylamine, heteroarylthio, azido, —P(R37)2, —P(O)(R37)3, —OP(O)(RM);,
NER¥*)C(0)R®, dialkylphosphonyl, alkylarylphosphonyl, diarylphosphonyl,
hydroxyphosphonyl, alkylthio, cycloalkylthio, heterocyelylalkylthio, arylthio, aralkylthio,
heteroaralkylthio, perfluoroalkylthio, hydroxycarbonylalkylihio, thiocyano, isothiocyano,
alkylsulfinyloxy, alkylsulfonyloxy, arylsulfinyloxy, arylsulfonyloxy, hydroxysulfonyloxy,
alkoxysulfonyloxy, aminosulfonyloxy, alkylaminosulfonyloxy, dialkylaminosulfonyloxy,
arylaminosulfonyloxy, diarylaminosulfonyloxy, alkylarylaminosulfonyloxy, alkylsulfinyl,
alkylsulfonyl, -S0;F when Ql is on R!® or when Q' is on the aryl group of R* when R’ is
-C(O)(aryD), arylsulfinyl, arylsulfonyl, hydroxysulfonyl, alkoxysulfonyl, aminosulfonyt,
alkylaminosulfonyl, dialkylaminosulfonyl, arylaminosulfonyl, diarylaminosulfonyl, or

alkylarylaminosulfonyl; or

two Q1 groups, which substituted atoms in a 1,2 or 1,3 arrangement, together form

alkylene, oxaalkylene, alkylenedioxy, thioalkylenoxy or alkylenedithioxy; or
two Q' groups, which substitute the same atom, together form alkylene;

each Q' is independently unsubstituted or substituted with one or more substituents

each independently selected from Qz;

each Q° is independently halo, pseudohalo, hydroxy, oxo, thia, nitro, formyl,
mercapto, hydroxyecarbonyl, hydroxycarbonylalkyl, alkyl, haloalkyl, polyhalealkyl,
diaminoalkyl, alkeny! containing 1 to 2 double bonds, alkynyl containing 1 to 2 triple
bonds, cycloalkyl, cycloalkylalkyl, heterocyelyl, heterocyclylalkyl, aryl, heteroaryl,
arallyl, aralkenyl, aralkynyl, heteroarylalkyl, triafkylsilyl, dialkylarylsilyl, alkyldiarylsilyl,
triarylsilyl, alkylidene, arylalkylidene, alkylcarbonyl, cycloalkylcarbonyl,
heterocyclylearbonyl, arylearbonyl, heteroarylearbonyl, alkoxycarbonyl,
alkoxycarbonylalkyl, aryloxycarbonyl, aryloxycarbonylalkyl, aralkoxycarbonyl,
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aralkoxycarbonylalkyl, arylcarbonylalkyl, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, arylaminocarbonyl, diarylaminocarbonyl, arylalkylaminocarbonyl,
heteroaryloxy, heteroaralkoxy, heterocyelyloxy, cycloalkoxy, perfluoroalkoxy, alkenyloxy,
alkynyloxy, aralkoxy, alkylecarbonyloxy, arylearbonyloxy, aralkylcarbonyloxy,
alkoxycarbonyloxy, aryloxycarbonyloxy, aralkoxycarbonyloxy, aminccarbonyloxy,
alkylaminocarbonyloxy, dialkylaminocarbonyloxy, alkylarylaminocarbonyloxy,
diarylaminocarbonyloxy, guanidino, isothioureido, amidino, alkylamidino, arylamidino,
aminothiocarboﬁyl, alkylaminothiocarbonyl, arylaminothiocarbonyl, amino, aminoalkyl,
alkylaminoalkyl, diatkylaminoalkyl, arylaminoalkyl, diarylaminoalkyl,
alkylarylaminoalkyl, alkylamino, dialkylamino, haloalkylamino, arylamino, diarylamino,
alkylarylamino, alkylcarbonylamino, alkoxycarbonylamino, aralkoxycarbonylamino,
arylcarbonylamine, arylearbonylaminoalkyl, aryloxycarbonylaminoalkyl,
aryloxyarylearbonylamino, aryloxycarbonylamino, alkylsulfonylamino, arylsulfonylamino,
heteroarylsulfonylamino, heterocyclylsulfonylamine, heteroarylthio, azido, -P(Rﬂ)z,
“PLOYRY,, -OP(OYRY),, -NR¥*C(0)R™, dialkylphosphonyl, alkylarylphosphonyl,
diarylphosphonyl, hydroxyphosphonyl, alkylthio, arylthio, perfluoroalkylthio,
hydroxycarbonylalkylthio, thiocyano, isothiocyano, alkylsulfinyloxy, alkylsulfonyloxy,
arylsulfinyloxy, arylsulfonyloxy, hydroxysulfonyloxy, alkoxysulfonyloxy,
aminosulfonyloxy, alkylaminosulfonyloxy, dialkylaminosulfonyloxy,
arylaminosulfonyloxy, diarylaminosulfonyloxy, alkylarylaminosulfonyloxy, alkylsulfinyl,
alkylsulfonyl, arylsulfinyl, arylsulfonyl, hydroxysulfonyl, alkoxysulfonyl, aminosulfonyl,
alkylaminogulfonyl, dialkylaminosulfonyl, arylaminosulfonyl, diarylaminosulfonyl, or

alkylarylaminosulfonyl; or

two Q* groups, which substitute atoms in a 1,2 or 1,3 arrangement, together form

alkylene, oxaalkylene, alkylenedioxy, thioalkylenoxy or alkylenedithioxy; or
two QF groups, which substitute the same atom, together form alkylene,
R* is hydroxy, alkoxy, aralkoxy, alkyl, heteroaryl, heterocyelyl, aryl or -NR*R*,

R¥is hydrogen, alkyl, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocyclyl or
heterocyelylalkyl; and
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R is alkoxy, aralkoxy, alkyl, heteroaryl, heterocyelyl, aryl or -N(R*)R*'; and

R* and R*' are each independently hydrogen, alkyl, aralkyl, aryl, heteroaryl,

heteroaralkyl or heterocyelyl, or

R* and R*! together form alkylene, azaalkylene, oxaalkylene or thiaalkylene,

42.  The compound of ¢laim 41 wherein;

nis0to4; |

Ais -NR®R)-;

R' is optionally substituted heterocyclyl, -C(OYOR™, -C(S)ORY, -C(0)SRY,
-C(ON(R™R'S, -C(ONR*IN=R"* or -C(ONR ' HN(R HR';

R? is hydrogen or optionally substituted alkyl;

R is -C(O)R";

R* is hydrogen, optionally substituted alkyl, -C(O)R'®, -C(OYOR?® or
-C(ON(R*HR*,;

R®, R® and R’ are each independently hydrogen, optionally substituted alkyl,
optionally substituted aralkyl, optionally substituted heteroaralkyl, -OR"™, -sR",
SS(O)RRY, NERPIR!, -C(O)R'E, -C(OYORZ, or -C(OINRHR™,

or R® and R’, together with the carbon to which they are attached, form an
optionally substituted cycloalkyl, or an optionally substituted heterocyclyl, or R® and R’

together form an oxo, and R° is as described above;

R* is each independently selected from the group consisting of optionally
substituted alkyl, optionally substituted atkenyl, optionally substituted alkynyl, optionally
substituted aryl, optionally substituted heteroaryl, optionally substituted cycloalkyl,

optionally substituted heterocyclyl, halo, pseudohalo, and nitro;
R’ is hydrogen or optionally substituted alkyl;

R'% is aryl substituted with one or more from the group consisting of the following:

halo, pseudohalo, haloalkyl and polyhaloalkyl;
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R'", R", R'® and R" are each independently hydrogen, optionally substituted atkyl,
optionally substituted alkenyl, optionally substituted cycloalkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted heteroaryl, or optionally substituted

hetercaralkyl; or

R'? and Rl(’, together with the nitrogen atom to which they are attached, form an
optionally substituted heterocyclyl ring or an optionally substituted heteroaryl ring, and rM

and R'7 are as described above; or
R'% is optionally substituted alkyl;
R?®, R?! and R* are each independently hydrogen or optionally substituted alkyl; or

R*! and Rn, together with the nifrogen to which they are attached, form an

optionally substituted heterocyclyl ring or an optionally substituted hetercaryl ring.

43.  The compound of claim 41 selected from the group censisting of the

following:

ethyl 3-(3,4-difluorobenzoyl)-1-methyl-1,2,3 6-tetrahydroazepinof4,5-b]indole-3-

carboxylate;

ethy! 3-(3,4-difluorobenzoyl)-1,1-dimethyl-1,2,3,6-tetrahydroazepino[4,5-b]indole-

5-carboxylate;

isopropyl 3-(3,4-difluorobenzoyl)-1-methyl-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylate;

3-(3,4-diflnorobenzoyl)-2-methyl-1,2.3,6-tetrahydroazepino[4,5-A)indole-3-

carboxylic acid cyclobutylamide;

3-(3,4-difluorobenzoyl)-1-methyl-1,2,3,6-tetrahydroazepino[4,5-b]indole-5-

carboxylic acid cyclobutylamide;

cyclobutyl 3-(3.4-difluorcbenzoyl)-1,1-dimethyl-1,2 3 .6-

tetrahydroazepino[4,5-b]indole-5-carboxamide;

ethyl 3-(4-chlorobenzoyl)-1-methyl-1,2,3,6-tetrahydroazepino[4,5-b]indole-5-

carboxylate;
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ethyl 3-(4-chlorobenzoyl)-1,1-dimethyl-1,2,3,6-tetrahydroazepinof{4,5-b)indole-5-

carboxylate,

ethyl 3-(4-fluorobenzoyl)-1-methyl-1,2,3 6-tetrahydroazepino([4,5-5]indole-5-

carboxylate;

n-propyl 3(4-fluorobenzoyl)-2-methyl-1,2,3 6-tetrahydroazepino{4,5-blindole-5-

carboxylate;

3-(4-flyorobenzoyl)-1,2, 3, 6-tetrahydroazepino[4,5-blindole-5-carbox ylic acid
propylamide;

3-(4-fluorobenzoyl)-1,2,3,6-tetrahydroazepino[4,5-b]indole-5-carboxylic acid
cyclopropylamide;

3-(4-fluorobenzoyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic acid
cyclopropylmethyl-amide;

3-(4-fluorobenzoyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic acid

cyclobutylamide;

3-(4-flyorobenzoyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-carbox ylic acid sec-
butylamide;

3-(4-fluorobenzoyl)-1,2,3 6-tetrahydroazepino[4,5-blindole-5-carboxylic acid

cyclopentylamide;

3-(4-fluorobenzoyl)-2-methyl-1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic

acid cyclobutylamide;

3-(3,4-difluorobenzoyl)-1,1-tetramethylene-1,2,3,6-tetrahydroazepino
[4,5-b]indole-5-carboxylic acid ethyl ester; and

9-fluoro-3-(4-fluorobenzoyl)-1,1-dimethyl-1,2,3,6-tetrahydroazepino{4,5-b]indole-
5-carboxylic acid ethyl ester.

44,  The compound of Claim 41, wherein:

nis 0, 1 or2;
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A is -N(R")-;

R'is optionally substituted heterocyclyl, CIOYOR™, -C(O)N(R'S)Rm or
-C(ONRINR)R'S;

R* is hydrogen;
R is -C(O)R'%:
R” is hydrogen, optionally substituted alkyl, -C(O)R'®, or -C(OIN(R*" )R,

R, R® and R’ are each independently hydrogen, optionally substituted alkyl,
optionally substituted aralkyl, optionally substituted heteroaralkyl, -ORM, -S(O)ng,
NRPR'S, -C(O)R", -C(OYORY, or -C(ONR?HRZ;

R? is independently halo, -C(O)OR™, -C(ON(R?)R?, -C(OINR*HS(0):RY,
-C(OYR?E, -OR?T -SRY -C(S)OR™, -C(0)SR? or -N(R*R?,

R?is hydrogen or optionally substituted alkyl;

R'% is pheny! substituted with one or more Q' groups selected from the following:

halo, pseudohalo, haloalkyl or palyhaloalkyl;

RM™, R', R' and R'” are each independently hydrogen, optionally substituted alkyl,
optionally substituted alkenyl, optionally substituted cycloalkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted heteroaryl, or optienally substituted

heteroaralkyl; or

RY¥ and R'S, together with the nitrogen atom to which they are attached, form an

optionally substituted heterocyclyl ring, and R'* and R"7 are as described above; or
R'® is optionally substituted alkyl;
R R*! and R* are each independently hydrogen or optionally substituted alkyl;

R2 R* R* and R* are selected as in (a) or (b) as follows: (a) R¥, R*, R* and
R* are each independently hydrogen, aptionally substituted alkyl, optionally substituted
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, optionally
substituted aryl, optionally substituted aralkyl, optionally substituted heterccyclyl,
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optienally substituted heteroaryl, or optionally substituted hetercaralkyl; or (b) R* and R¥,
together with the nitrogen atom to which they are attached, form an optionally substituted
heterocyclyl or an optionally substituted heteroaryl ring, and the others of R* R™ R* and

R* are selected as in (a) above;

R, R*® and R™ are each independently hydrogen, optionally substituted alkyl,
optionally substituted aralkyl, -C(O)R*®, -C(OYOR*! or -C(O)N(R**R*;

R* is hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted cycloalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted heterocyelyl, optionally

substituted heteroaryl, or optionally substituted heteroaralkyl;

R is optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted cycloalkyl, optionally substituted aryl,
optiolnally substituted aralkyl, optionally substituted heterocyclyl, optionally substituted

heteroaryl, or optionally substituted heteroaralkyl;

R™ and R* are each independently hydrogen, optionally substituted alkyl,
optionally substituted cycloalkyl, optionally substituted aryl, optionally substituted aralkyl,
optionally substituted heterocyelyl, optionally substituted heteroaryl or optionally

substituted heteroaralkyl; or

R*? and R*, together with the nitrogen to which they are attached, form an

optionally substituted heterocyclyl ring or an optionally substituted heteroaryl ring; and

R™* is optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted cycloalkyl, optionally substituted aryl,
opticnally substituted aralkyl, optionally substituted heterocyelyl, optionally substituted

heteroaryl, or optionally substituted heteroaralkyl.

45, The compound of claim 44 selected from the group consisting of the

following:

8-dibenzylamino-3-(4-fluorobenzoyl}-1,1-dimethyl-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester,
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8-[(2-chloroethyl)methylamino]-3-(4-fluorobenzoyl)-1,1-dimethyl-1,2,3,6-

tetrahydroazepino[4,5-b]indole-5-carboxylic acid ethyl ester;

8-(3,3-dimethylureido)-3-(4-fluorobenzoyl)-1,1-dimethyl-1,2,3 6-
tetrahydroazepino[4,5-b]indole-5-carboxylic acid ethyl ester;

3-(4-fluorobenzoyl)-1,1-dimethyl-8-[methyl(pyrrolidine-4-carbonyl)amino]-
1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic acid-ethyl ester;

3-(4-fluorobenzoyl)-1,1-dimethyl-8-(trimethylureido)-1,2,3.6-
tetrahydroazepino{4,5-blindole-5-carboxylic acid ethyl ester,

3-(4-fluorobenzoyl)-1,1 -dimethyl-8-[methyl(morpholine-4-carbonylyamino]-
1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester;

3-(4-fluorobenzoyl}-1,1-dimethyl-8-(piperidine- 1 -carbonyloxy)-1,2,3,6-
tetrahydroazepino[4,5-5findole-5-carboxylic acid ethyl ester;

3-(4-fluorobenzoyl)-1,1-dimethyl-8-(4-methylpiperazin-1-ylcarbamoyloxy)-
1,2,3,6-tetrahydroazepino[4,5-b]indole-5-carboxylic acid ethyl ester;

3-(4-fluorobenzoyl}-1,1-dimethyl-8-phenethylcarbamoyloxy-1,2,3,6-
tetrahydroazepinol4,5-blindole-5-carboxylic acid ethyl ester;

3-(4-fluorobenzoyl)-1,1-dimethyl-8-(thiophen-2-ylmethylcarbamoyloxy)-1,2,3,6-
tetrahydroazepino[4,5-b]indole-5-carboxylic acid ethyl ester;

3-(4-fluorobenzoyl)-1,1-dimethyl-8-(furan-2-ylmethylcarbamoyloxy)-1,2,3,6-
tetrahydroazepino[4,5-b]indole-5-carboxylic acid ethyl ester;

3-(4-fluorobenzoyl)-1,1-dimethyl-8-(1-methyl-3-pyridin-2-yl-ethylureido)- 1,2,3,6-

tetrahydroazepino[4,5-b]indole-5-carboxylic acid ethyl ester,;

8-(4-fluorcbenzoylmethylamino)-3-(4-fluorobenzoyl)-1,1-dimethyl-1.2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester;

8-(3-cyclopropyl-1-methylureido)-3-(4-fluorobenzoyl)-1,1-dimethyl-1,2,3,6-

tetrahydroazepino[4,5-b]indole-5-carboxylic acid ethyl ester;
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3-(4-fluorobenzoyl)-1,1-dimethyl-8-(1-methyl-3-pyridin-2-ylmethylureido)-
1,2,3,6-tetrahydroazepino[4,5-5]indole-5-carboxylic acid ethyl ester;

8-cyelobutylearbamoyloxy-3-(4-fluorobenzoyl)-1,1-dimethyl-1,2,3,6~

tetrahydroazepino[4,5-b]indole-5-carboxylic acid ethyl ester;

8-cyclopentylcarbamoyloxy-3-(4-fluorobenzoyl)-1,1-dimethyl-1,2,3,6-

tetrahydroazepino[4,5-b]indole-5-carboxylic acid ethyl ester;

8-cyclohexylcarbamoyloxy-3-(4-fluorobenzoyl)-1,1-dimethyl-1,2,3,6-

tetrahydroazepino[4,5-b]indole-5-carboxylic acid ethyl ester;

3-(4-fluorcbenzoyl)-1,1-dimethyl-8-(5-methylpyrazin-2-ylmethylcarbamoyloxy)-

1,2.3,6-tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester;

3-(4-fluorobenzoyl)-1,1-dimethyl-8-methylcarbamoyloxy-1,2,3,6-
tetrahydroazepino{4,5-b)indole-5-carboxylic acid ethyl ester;

3-(4-fluorobenzoyl)-1,1-dimethyl-8-isopropylcarbamoyloxy-1,2,3,6-
tetrahydroazepino[4,5-b]indole-5-carboxylic acid ethyl ester;

8-(azetidine-1-carbonyloxy)-3-(4-fluorobenzoyl)-1,1-dimethyl-1,2,3,6-
tetrahydroazepino[4,5-b]indole-5-carboxylic acid ethyl ester;

3-(4-fluorobenzoyl)-1,1-dimethyl-§-(4-pyridin-2-yl-piperazine-1-carbonyloxy)-
1,2.3 6-tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester;

8-cyclopropylcarbamoyloxy-3-(4-fluorobenzoyl)-1,1-dimethyl-1,2,3,6-
tetrahydroazepine[4,5-blindole-5-carboxylic acid ethyl ester;

8-(ethyl(isopropyl)carbamoyloxy)-3-(4-fluorobenzoyi)-1,1-dimethyl-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester;

3-(4-fluorobenzoyl)-1,1-dimethyl-8-(pyridin-2-ylmethylcarbamoyloxy)-1,2,3,6-

tetrahydroazepino[4,5-b]indole-5-carboxylic acid ethyl ester;

3-(3,4-difluorobenzoyl)-1,1,6-trimethyl-1,2,3,6-tetrahydroazepine[4,5-b]indole-3-

carboxylic acid ethyl ester;
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3-(4-fluorobenzoyl)-1,1-dimethyl-8-(pyridin-3-ylmethylcarbamoyloxy)-1,2,3,6-
tetrahydroazepino[4,5-b)indole-5-carboxylic acid ethyl ester;

8-ethoxycarbonyloxy-3-(4-fluorobenzoyl)-1,1-dimethyl-1,2,3,6-
tetrahydroazepino[4,5-b]indole-5-carboxylic acid ethyl ester;

3-(4-fluorobenzoyl)-1,1-dimethyl-8-(pyrrolidine- 1 -carbonyloxy)-1,2,3,6-
tetrahydroazepino[4,5-b]indole-5-carboxylic acid ethyl ester;

8-diethylearbamoyloxy-3-(4-fluorobenzoyl)-1,1-dimethyi-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester;

&-dimethylcarbamoyloxy-3-(4-fluorobenzoyl)-1,1-dimethyl-1,2,3.6-
tetrahydroazepino[4,5-b]indole-5-carboxylic acid ethyl ester,

3-(4-fluorobenzoyl)-1,1-dimethyl-8-(morpholine-4-carbonyloxy)-1,2,3,6-
tetrahydroazepino[4,5-8]indole-5-carboxylic acid ethyl ester;

8-diisopropylcarbamoyloxy-3-(4-fluorobenzoyl)-1,1-dimethyl-1,2,3,6-

tetrahydroazepino([4,5-b)indole-5-carboxylic acid ethyl ester;

3-(4-fluorobenzoyl)-1,1-dimethyl-8-(4-methyl-piperazine-1-carbonyloxy)-1,2,3,6-

tetrahydroazepino[4,5-b}indole-5-carboxylic acid ethyl ester;

3-(4-fluorobenzoyl)-1,1-dimethyl-8-(2-oxoimidazolidine-1-carbonyloxy)-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester;

3-(4-fluorobenzoyl)-1,1-dimethyl-8-(N-methyl-N-phenyl-carbamoyloxy)-1,2,3,6-
tetrahydroazepino[4,5-b]indole-5-carboxylic acid ethyl ester;

8-(2-dimethylaminoethylcarbamoyloxy)-3-(4-fluorobenzoyl)-1,1-dimethyl-1,2,3.6-

tetrahydroazepino[4,5-4]indole-5-carboxylic acid ethyl ester;

3-(4-fluorobenzoyl)-1,1-dimethyl-8-(2-pyridin-2-yl-ethylcarbamoyl oxy)-1,2,3,6-

tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester,

3-(4-fluorobenzoyl)-1,1-dimethyl-8-(pyridin-4-yl-methylcarbamoyloxy)-1,2,3,6-
tetrahydroazepino[4,5-b]indole-5-carboxylic acid ethyl ester,
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3-(4-fluorobenzoyl)-1,1-dimethyl-8-phenoxycarbonyloxy-1,2,3,6-
tetrahydroazepinof4,5-plindole-5-carboxylic acid ethyl ester;

8-benzyloxycarbonyloxy-3-(4-fluorobenzoyl)-1,1-dimethyl-1,2.3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester;

8-(2-dimethylaminoethoxyecarbonyloxy)-3-(4-fluorobenzoyl)-1,1-dimethyi-1,2,3,6-

tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester;

8-(N-benzylmethylamino)-3-(3,4-difluorebenzoyl)-1,1-dimethyl-1,2,3,6-
tetrahydroazepino[4,5-biindole-5-carboxylic acid ethyl ester; and

9-(1-benzyl-3 3-dimethylureido)-3-(4-fluorobenzoyl)-1,1-dimethy!-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester,

46.  The compound of claim 1, wherein:

nis ¢ orl;

Ais -NR*)-;

R'is -C(O)OR™;

R? is hydrogen;

R* is -C(O)R'® or -S(O)R";

R* is hydrogen, optionally substituted alkyl or -C(OHRE,

R, R® and R’ are each independently hydrogen or optionally substituted alky!;

R®is optionally substituted alkyl, halo or -OR?";

R’ is hydrogen;

R' is optionally substituted heterocyclyl or opticnally substituted heteroaryl;

R s optionally substituted alkyl; and

R* is optionally substitured alkyl.
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47. The compound of claim 46 selected from the group consisting of the

following:

3-(benzo[1,3]dioxole-5-carbonyl)-8-methoxy-1,2,3,6-tetrahydroazepino[4,5-

blindole-5-carboxylic acid ethyl ester;

5 3-(benzo[1,3]dioxole-5-carbonyl)-1,2,3,6-tetrahydroazepino[4,5-F]indole-3-

carboxylic acid ethyl ester;

3-(2,3-dihydro-benzo[1,4]dioxine-6-carbonyl)-1,2,3,6-tetrahydroazepino[4,5-

blindole-5-carboxylic acid ethyl ester;

3-(4-methyl-2-pyrazin-2-ylthiazole-5-carbonyl)-1,2,3,6-tetrahydroazepinof4,5-

10 hlindole-5-carboxylic acid ethyl ester;

3-(2-thiophen-2-ylthiazole-4-carbonyl)-1,2,3,6-tetrahydroazepino[4,5-b]indole-5-

carboxylic acid ethyl ester;

3-(2-phenylthiazole-4-carbonyl)-1,2,3 ,6—tetrahydroa2&pino[4,5 -b]lindole-5-

carboxylic acid ethyl ester; and

15 3-(4-methyl-2-phenylthiazole-5-carbonyl)-1,2,3,6-tetrahydroazepino[4,5-Aindole-

5-carboxylic acid ethyl ester.

48. The compound of ¢laim 1, wherein:

nis0orl;
A is -N(R%)-;
20 R'is -C(O)OR™;

R? is hydrogen;

R? is -C(ONER'MHR';

R, R®, R®, R” and R® are cach independently hydrogen or optionally substituted

alkyl;

25 R® is optionally substituted alkyl, halo or -OR?’;
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R" is hydrogen,

R' is optionally substituted aryl;

R™ is optionally substituted alkyl; and
R is optionally substituted alkyl.

5 49, The compound of ¢claim 48 selected from the group consisting of the

following:

3-(4-phenoxy-phenylcarbamoyl)-1,2,3,6-tetrahydroazepino{4,5-blindale-5-

carboxylic acid ethyl ester;

3-(biphenyl-4-ylearbamoyl)-1,2,3,6-tetrahydroazepino[4,5-b]indole-5-carboxylic

10 acid ethyl ester; and

3-(3-phenoxy-phenylcarbamoyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-

carboxylic acid ethyl ester.
50.  The compound of claim 1, wherein:
nis 0
15 A is -N(R)-;
R'is -C(OYOR',
R%is hydrogen;
R is -C(ONRMR ',

R*, R, R®, R’, and R are each independently hydrogen or optionally substituted
20 alkyl,

R!! is hydrogen or optionally substituted alkyl:

R' is optionally substituted alkyl, optionally substituted aryl, optionally substituted

aralkyl, optionally substituted heterocyclyl or optionally substituted heteroaryl; and

R is optionally substituted alkyl.
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51. The compound of claim 50 selected from the group consisting of the

following;:

3-(3-methylsulfanyl-phenylcarbamoyl)-1,2,3,6-tetrahydroazepino[4,5-5]indole-5-

carboxylic acid ethyl ester;

5 3-(4-fluorobenzylcarbamoyl)-1,2,3,6-tetrahydroazepino[4,5-4]indole-5-carboxylic

acid sthyl ester; and

3-benzylearbamoyl-1,2,3,6-tetrahydroazepino[4,5-b]indole-5-carboxylic acid ethyl

ester.
52, The compound of ¢laim 1, wherein:
10 nisOorl;
A is -N(RH-:
R'is -C(OYOR'™;
R? is hydrogen;
R’ is -C(O)OR'":

15 RY, R®, R®, R” and R? are each independently hydrogen or optionally substituted
alleyl;

R%is optionally substituted alkyl, halo or -ORzT;

R is optionally substituted alkyl, optionally substituted aryl or optionally
substituted aralkyl;

20 R'! is hydrogen or optionally substituted alkyl;
R' is optionally substituted alkyl; and
R is optionally substituted alkyl.

53. The compound of claim 52 selected from the group consisting of the

following:
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8-methoxy-1 ,G—dihydro—zH-azepiﬁo[4,5-b]indolaa?x,S-dicarboxylic acid 5-ethyl

ester 3-phenyl ester; and

8-fluoro-1,6-dihydro-2H-azepino[4,5-b]indole-3,5-dicarboxylic acid 5-ethyl ester
3-phenyl ester.

54, The compound of claim 1, wherein:
nistorl;
. &, .
A is -N(R™)-;
1. 4,
R is -C(O)OR™;
R? is hydrogen;
R? is -8(0)R":
RY, R®, R®, R7 and R® are independently optionally substituted alkyl or hydrogen;
R® is halo or -ORY;
R ig optionally substituted aryl or optionally substituted heteroaryl,
R''ig hydrogen or optionally substituted alkyl;
R is optionally substituted alkyl; and
R is optionally substituted alkyl.

35, The compound of claim 54 selected from the group consisting of the

following:

3-(toluene-4-sulfonyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylic acid

isopropyl ester;

3-(4-chloro-benzenesulfony)-1,2,3,6-tetrahydroazepino[4,5-b]indole-5-carboxylic

acid isopropyl ester;

3-(4-methoxy-benzenesulfonyl)-1,2,3,6-tetrahydroazepino[4,5-b]indole-5-

carboxylic acid isopropyl ester;
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3-(3,4-dimethoxy-benzenesulfonyl)-1,2,3,6-tetrahydroazepino[4,3-b]indole-5-

carboxylic acid isopropyl ester; and

3-(4-trifluoromethoxy-benzenesulfonyl)-1,2,3,6-tetrahydroazepino[4,5-blindole-5-

carboxylic acid isopropyl ester.

56. A pharmaceutical composition, comprising a pharmaceutically acceptable

carrier and a compound of any one of ¢laims 1 to 55.

57. A method of treating or ameliorating one or more symptoms of a disease or
disorder in which farnesoid X receptor activity is implicated, selected from hyperlipidemia,
hypercholesterolemia, hypertriglyceridemia, dyslipidemia, lipodystrophy, atherosclerosis,
atherosclerotic disease, atherosclerotic cardiovascular disease, Syndrome X, diabetes
mellitus, type IT diabetes, insulin insensitivity, hyperglycemia, cholestasis and obesity,
comprising administering to a subject in need thereof an effective amount of a compound

having a formula:

R7 Rﬁ RS

or a pharmaceutically acceptable derivative selected from the group consisting of
salts, esters, enol ethers, enol esters, acetals, ketals, orthoesters, hemiacetals, hemileetals,

acids, bases, solvates, and hydrates thereof, wherein:
nis0to4;
A is -N(R?)-, -O- or -8(0):- (where t is 0 to 2);

R! and R? are each independently selected from a group consisting of hydrogen,
optionally substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl,
optionally substituted aryl, optionally substituted heteroaryl, optionally substituted
cycloalkyl, optionally substituted heterocyclyl, optionally substituted aralkyl, optionally
substituted heteroaralkyl, -OR™, -SRY, .N(R'®)R'S, -NR*)S(ORR™, -NR'INR RS,
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NR'HINR¥S(0),R?, -C(O)R'8, -C(O)OR™, -C(S)OR', -C(0)SR'*, -C(ON(R)R'®,
-C(O)N(R'®)S(0),R*®, -C(O)N(R'*)N=R'S, -C(O)NR')N(R'*)R'S, and
-C(O)NR'N(R'®)S(0),R*, provided that when A is O, R? is not -C(O)OR'*, wherein R'*
is optionally substituted alkyl; or

R' and R?, together with the atom to which they are attached, form an optionally
substituted cycloalkenyl, optionally substituted heterocyclyl, optionally substituted aryl, or
optionally substituted heteroaryl ring;

R’ is hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted cycloalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted heteroaryl, optionally substituted
heterocyclyl, optionally substituted heteroaralkyl, -C(O)R'?, -C(O)OR"?, -S(O);R ",
-C(ONR'MHRE, -C(ON(R")S(0)R®, -C(ONR>INR'HR?,
-C(OINR®NR')S(0),R*, -NRPC(O)R', -NR*)C(O)NR'HR?,
NR)CONR'HS(0),R®, -N(R')CONRIHINR'HR?,
NR'HYCONRINRMS(0),R?, -NR*)C(O)OR'?, -P(O)OR ', or -P(O)OR'*)OR?;

R R® R®and R’ are each independently selected from a group consisting of
hydrogen, optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted aryl, optionally substituted heteroaryl, optionally
substituted cycloalkyl, optionally substituted heterocyclyl, optionally substituted aralky!,
optionally substituted heteroaralkyl, -OR", -SR", -S(0);R", -N(R")R'S, -N(R"*)S(0),R*,
-C(O)R'®, -C(O)ORY, -C(O)N(R*)R?, -C(O)N(R?")S(0),R*, C(O)N(R**)N(R?*"R?, and
-C(ON(R*N(R?)S(0),R*; or

R*and R®, orR* and R®, orR* and R’, or R® and R, or R* and R’, or R® and R’,
together with the carbon atom to which they are attached, form an optionally substituted
cycloalkyl, optionally substituted heterocyclyl, an optionally substituted cycloalkenyl ring,
or together form a double bond and the others of R* R® R®and R’ are as described above;
or R® and R together form an oxo, thioxo, optionally substituted imine, optionally
substituted oxime or an optionally substituted hydrazone, or R® and R’, together with the
carbon atom to which they are attached, form an optionally substituted exocyclic double

bond, and R* and R are as described above;
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R* is each independently selected from the group consisting of optionally
substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl, optionally
substituted aryl, optionally substituted heteroaryl, optionally substituted cycloalkyl,
optionally substituted heterocyclyl, halo, pseudohalo, nitro, -C(O)OR?, CONR*HRZ,
-C({OIN(R*HS(0),R*®, -C(O)R%, -ORY, -SR?, -C(S)ORZ, -C(0)SRZ, -NR*®R?, and
NER*S(0),R®, or

two adjacent R® groups, together with the carbons to which they are attached, form
an optionally substituted aryl, optionally substituted cycloalkenyl, optionally substituted

heterocyclyl or optionally substituted heteroaryl;
R’ is hydrogen, optionally substituted alkyl, -C(O)R'? or =$(0)R%;

R RY, R, R"™ and R" are selected as in (a} or (b) as follows: (a) R r! RE
R and R'® each independently hydrogen, optionally substituted alkyl, optionally
substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl,
optionally substituted aryl, optionally substituted aralkyl, optionally substituted
heterocyclyl, optionally substituted heteroaryl, or optionally substituted hetercaralkyl; or
(b) R' and R' or R™ and R'®, together with the atoms to which they are attached, form an
optionally substituted heterocyelyl ring or an optionally substituted heteroaryl ring; and the

others of R'D, R! 1, RD, R'* and R' are selected as in (a), above,

R™, le, R“S, R and R'® are selected as in (a) or (b) as follows: (a) RrRY Rls, R](’,
R'” and R'® are each independently hydrogen, optionally substituted alkyl, optionally
substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl,
optionally substituted aryl, optionally substituted aralkyl, optionally substituted
heterocyclyl, optionally substituted heteroaryl, or optionally substituted heteroaralkyl; or
() R'% and RS, together with the nitrogen atom to which they are attached, form an
optionally substituted heterocyelyl ring, or an optionally substituted heteroaryl ring, and

the others of R', R, R“S, R'" and R" are selected as in (a) above,

R? R*' R* and R* are selected as in (a) or (b) as follows: (a) Rm, R*, R* and
R* are each independently hydrogen, optionally substituted alkyl, optionally substituted
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, optionally
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substituted aryl, optionally substituted aralkyl, optionally substituted heterocyclyl,
optionally substituted heteroaryl, or optionally substituted heteroaralkyl; or (b) R and R*,
together with the nitrogen atom to which they are attached, form an optionally substituted
heterocyelyl ring, or an optionally substituted heteroaryl ring, and the others of R™, RY,

R* and R* are selected as in (a), above;

RZ, R2, R” and R* are selected as in (a) or (b) as follows: (a) R¥, R**, R* and
R are each independently hydrogen, optionally substituted alkyl, optionally substituted
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, optionally
substituted aryl, optionally substituted aralkyl, optionally substituted heterccyclyl,
optionally substituted heteroaryl, or aptionally substituted heteroaralkyl; or (b) R* and R®,
together with the nitrogen atom to which they are attached, form an optionally substituted
heterocyclyl or an optionally substituted heteroary! ring, and the others of R*, R*, R** and

R are selected as in (a) above;

RY, R? and R* are selected as in (a) or (b) as follows: (a) R*, R?* and R* are each
independently hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted aryl, optionally substituted aralkyl,
optionally substituted heteroaryl, optionally substituted heteroaralkyl, -C(OYR,
-C(OYOR™, -CLOIN(RIIRT, -C(OINR™)S(0),R®, -C(O)SR™, -C(S)OR’, or
-C(S)N(RBE)RE‘ 3 or (b) R%® and R together with the nitrogen atom to which they are
attached, form an optionally substituted heterocyclyl or an optionally substituted heteroaryl

ring, and the others of R¥’, R® and R* are selected as in (a) above;

R* is hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted cycloalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted heterocyelyl, optionally

substituted heteroaryl, or optionally substituted heteroaralkyl;

R*! is optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted cycloalkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted heterocyclyl, optionally substituted
heteroaryl, or optionally substituted hetercaralkyl;
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R*? and R** are selected as in (a) or (b) as follows: (a) R* and R** are each
independently hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted cycloalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted heterocyclyl, optionally
substituted heteroaryl, or optionally substituted heteroaralkyl; or (b) R* and R¥, together
with the nitrogen atom to which they are attached, form an optionally substituted

heterocyclyl or an optionally substituted heteroaryl ring;

R* ig optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted cycloalkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted heterocyclyl, optionally substituted

heteroaryl, or optionally substituted heteroaralkyl,

gach of RLR¥, R and R, when substituted, are substituted with one or more

substituents, each independently selected from Q';

Q' is halo, pseudohalo, hydroxy, oxo, thia, nitro, formyl, mercapto,
hydroxycarbonyl, hydroxycarbonylalkyl, alkyl, haloalkyl, polyhaloalky!, diaminoalkyl,
alkenyl containing 1 to 2 double bonds, alkynyl containing 1 to 2 triple bonds, cyclealkyl,
cycloalkylalkyl, heterocyelyl, heterocyclylalkyl, aryl, heteroaryl, aralkyl, aralkenyl,
aralkynyl, heteroarylalkyl, trialkylsilyl, dialkylarylsilyl, alkyldiarylsilyl, triarylsilyl,
alkylidene, arylalkylidene, alkylcarbonyl, cycloalkylearbonyl, heterocyclylearbonyl,
arylcarbonyl, heteroarylcarbonyl, alkoxycarbonyl, alkoxycarbonylalkyl, aryloxycarbonyl,
aryloxycarbonylalkyl, aralkoxycarbonyl, aralkoxycarbonylalkyl, arylcarbonylalkyl,
aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl, arylaminocarbonyl,
diarylaminocarbonyl, arylalkylaminocarbonyl, alkoxy, aryloxy, heteroaryloxy,
hetercaralkoxy, heterocyelyloxy, cycloalkoxy, perflucroalkoxy, alkenyloxy, alkynyloxy,
aralkoxy, alkylcarbonyloxy, arylcarbonyloxy, aralkylcarbonyloxy, alkoxycarbony loxy,
aryloxycarbonyloxy, aralkoxycarbonyloxy, aminocarbonyloxy, alkylaminocarbonyloxy,
dialkylaminocarbonyloxy, alkylarylaminocarbonyloxy, diarylaminocarbonyloxy,
cycloalkylcarbonyloxy, heterocyclylcarbonyloxy, heteroarylcarbonyloxy,
heteroaralkylcarbonyloxy, guanidino, isothioureido, amiding, alkylamidinoe,

cycloalkylamidino, heterocyclylamidino, heterocyelylalkylamidino, arylamidino,
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aralkylamidino, heteroarylamidino, heteroaralkylamidino, aminothiocarbonyl,
alkylaminothiocarbonyl, arylaminothiocarbonyl, amine, aminoalkyl, alkylaminoalkyl,
dialkylaminoalkyl, arylaminoalkyl, diarylaminoalkyl, alkylarylaminoalkyl, alkylamino,
dialkylamino, haloalkylamino, cycloalkylamino, heterocyclylamino,
heterocyelylalkylamino, arylamino, heteroarylamino, aralkylamino, heteroaralkylamino,
diarylamino, alkylarylamino, alkylcarbonylamino, alkoxyecarbonylamino,
aralkoxycarbonylamino, arylcarbonylamino, arylcarbonylaminoalkyl,
aryloxycarbonylaminoalkyl, aryloxyarylcarbonylamino, aryloxycarbonylamino,
alkylsulfonylamino, arylsulfonylamino, heteroarylsulfonylamine,
heterocyclylsulfonylamino, heteroarylthio, azido, -P(R™), -P(OYR™),, OF(OYR )2,
-N(RSE)C(O)RE, dialkylphosphonyl, alkylarylphosphonyl, diarylphosphonyl,
hydroxyphosphonyl, alkylthio, cyeloalkylthio, heterocyelylalkylthio, arylthio, aralkylthio,
heteroaralkylthio, perfluoroalkylthio, hydroxycarbonylalkylthio, thiocyano, isothiocyano,
alkylsulfinyloxy, alkylsulfonyloxy, arylsulfinyloxy, arylsulfonyloxy, hydroxysulfonyloxy,
alkoxysulfonyloxy, aminosulfonyloxy, alkylaminosulfonyloxy, dialkylaminosuifonyloxy,
arylaminosulfonyloxy, diarylaminosulfonyloxy, alkylarylaminosulfonyloxy, -SO2F when
Q' is on R' or when Q' is on the aryl group of R* when R? is —~C(O)(aryl), alkylsulfinyl,
alkylsulfonyl, arylsulfinyl, arylsulfonyl, hydroxysulfonyl, alkoxysulfonyl, aminosulfonyl,
alkylaminosulfonyl, dialkylaminosulfonyl, arylaminosulfony!, diarylaminosulfonyl, or

alkylarylaminosulfonyl; or

two Q! groups, which substituted atoms in a 1,2 or 1,3 arrangement, together form

alkylene, oxaalkylene, alkylenedioxy, thioalkylenoxy or alkylenedithioxy; or
two Q' groups, which substitute the same atom, together form alkylene;

each Q' is independently unsubstituted or substituted with one or more substituents

each independently selected from Q;

each Q is independently halo, pseudohalo, hydroxy, oxo, thia, nitro, formyl,
mercapto, hydroxycarbonyl, hydroxycarbonylalkyl, alkyl, haloalkyl, polyhaloalkyl,
diaminoalkyl, alkenyl containing 1 to 2 double bonds, alkynyl containing 1 to 2 triple
bonds, cycloalkyl, cycloalkylalkyl, heterocyelyl, heterocyclylalkyl, aryl, heteroaryl,
aralkyl, aralkenyl, aralkynyl, heteroarylalkyl, trialkylsilyl, dialkylarylsilyl, alkyldiarylsilyl,
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triarylsilyl, alkylidene, arylalkylidene, alkylcarbonyl, ¢ycloalkylearbonyl,
heterocyclylcarbonyl, arylcarbonyl, heteroarylearbonyl, alkoxycarbonyl,
allkoxycarbonylalkyl, aryloxycarbonyl, aryloxycarbonylalkyl, aralkoxycarbonyl,
aralkoxycarbonylalkyl, arylcarbonylalkyl, aminocarbonyl, alkylaminocarbonyl,
dialkylaminoccarbonyl, arylaminocarbonyl, diarylaminocarbonyl, arylalkylaminocarbonyl,
heteroaryloxy, heteroaralkoxy, heterocyclyloxy, cycloalkoxy, perfluoroalkoxy, alkenyloxy,
alkynyloxy, aralkoxy, alkylcarbonyloxy, arylearbonyloxy, aralkylcarbonyloxy,
alkoxycarbonyloxy, aryloxycarbonyloxy, aralkoxycarbonyloxy, aminocarbonyloxy,
alkylaminocarbonyloxy, dialkylaminocarbonyloxy, alkylarylaminocarbonyloxy,
diarylaminocarbonyloxy, guanidino, isothioureido, amidino, alkylamidino, arylamidino,
aminothiocarbonyl, alkylaminothiocarbonyl, arylaminothiccarbonyl, amino, aminoalkyl,
alkylaminoalkyl, dialkylaminoalkyl, arylaminoalkyl, diarylaminoalkyl,
alkylarylaminoalky!, alkylamino, dialkylamino, haloalkylamino, arylamino, diarylamino,
alkylarylamino, alkylcarbonylamino, alkoxycarborylamino, aralkoxycarbonylamino,
arylcarbonylamino, arylearbonylaminoalkyl, aryloxycarbonylaminoalkyl,
aryloxyarylcarbonylamino, aryloxycarbonylamino, alkylsulfonylamino, arylsulfonylamino,
heteroarylsulfonylamino, heterocyclylsulfonylamino, heteroarylthio, azido, PR,
P(OYR?),, -OP(O)R>),, -N(R*C(O)RY, dialkylphosphonyl, alkylarylphosphonyl,
diarylphosphonyl, hydroxyphosphonyl, alkylthio, arylthio, perfluoroalkylthio,
hydroxycarbonylalkylthio, thiocyano, isothiocyano, alkylsulfinyloxy, alkylsulfonyloxy,
arylsulfinyloxy, arylsulfonyloxy, hydroxysulfonyloxy, alkoxysulfonyloxy,
aminosulfonyloxy, alkylaminosulfonyloxy, dialkylaminosulfonyloxy,
arylaminosulfonyloxy, diarylaminosulfonyloxy, alkylarylaminosulfonyloxy, alkyisulfinyl,
alkylsulfonyl, arylsulfinyl, arylsulfony}, hydroxysulfonyl, alkoxysulfonyl, aminosulfonyl,
alkylaminosulfonyl, dialkylaminosulfonyl, arylaminosulfonyl, diarylaminosulfonyl, or

alkylarylaminosulfonyl; or

two Q? groups, which substitute atoms in a 1,2 or 1,3 arrangement, together form

alkylene, oxaalkylene, alkylenedioxy, thioalkylenoxy or alkylenedithioxy; or
two Q7 groups, which substitute the same atom, together form alkylene,

R*is hydroxy, alkoxy, aralkoxy, alkyl, heteroaryl, heterocyclyl, aryl or NRYRY,
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R* is hydrogen, alkyl, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocyclyl or
heterocyclylalkyl; and

R* is alkoxy, aralkoxy, alkyl, heteroaryl, heterocyclyl, aryl or NERORY; and

R* and R* are each independently hydrogen, alkyl, aralkyl, aryl, heteroaryl,

heteroaralkyl or heterocyclyl, or
R* and R* together form alkylene, azaalkylene, oxaalkylene or thiaalkylene.

58. The method of claim 57, wherein the disease or disorder is selected from
the group consisting of hyperlipidemia, hypertriglyceridemia, hypercholesterolemia and

dyslipidemia.

59, The method of claim 57, wherein the disease or disorder is selected from
the group consisting of atherosclerosis, atherosclerotic disease, and atherosclerotic

cardiovascular disease,

60. The method of claim 57, wherein the disease or disorder is selected from
the group consisting of Syndrome X, diabetes mellitus, type Il diabetes, insulin

insensitivity and hyperglycemia.
61. The method of claim 57, wherein the disease or disorder is hyperlipidemia.

62. The method of claim 57, wherein the disease or disorder is

hypertriglyceridemia.

63. The method of claim 57, wherein the discase or disorder is

hypercholesterolemia.
64, The method of claim 57, wherein the disease or disorder is obesity.
65, The method of claim 57, wherein the disease or disorder is cholestasis.

66, The method of claim 57, wherein the compound is a farnesoid X receptor

agonist, partial agonist, partial antagonist or antagonist.

67. A method of reducing the risk of occurrence of, or complications arising

from, hyperlipidemia, hypercholesterolemia, hypertriglyceridemia, dyslipidemia,
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lipodystrophy, atherosclerosis, atherosclerotic disease, atherosclerotic cardiovascular
disease, Syndrome X, diabetes mellitus, type II diabetes, insulin insensitivity,
hyperglycemia, cholestasis and obesity in a subject, comprising administering an effective

amount of a compound having a formula:

or a pharmaceutically acceptable derivative selected from the group consisting of
salts, esters, enol ethers, enol esters, acetals, ketals, orthoesters, hemiacetals, hemiketals,

acids, bases, solvates, and hydrates thereof, wherein:
nis0to 4;
A is -N(R®)-, -O- or -S(O)- (where tis 0 to 2);

R' and R? are each independently selected from a group consisting of hydrogen,
optionally substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl,
optionally substituted aryl, optionally substituted heteroaryl, optionally substituted
cycloalkyl, optionally substituted heterocyclyl, optionally substituted aralkyl, optionally
substituted heteroaralkyl, -OR™, -SR", -N(R")R'S, -N(R"*)S(0),R®, -NR'INR R,
N(R'N(R")S(0),R*, -C(O)R"®, -C(O)OR"™, -C(S)OR", -C(0)SR™, -C(O)N(R*)RS,
-C(O)N(R")S(0),R*®, -C(O)N(R'*)N=R'®, -C(O)N(R')N(R'*)R'®, and
-C(ONR'"IN(R'®)S(0);R®, provided that when A is O, R? is not -C(O)OR", wherein R"
is optionally substituted alkyl; or

R! and R?, together with the atom to which they are attached, form an optionally
substituted cycloalkenyl, optionally substituted heterocyclyl, optionally substituted aryl, or
optionally substituted heteroaryl ring;

R? is hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted cycloalkyl, optionally substituted
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aryl, optionally substituted aralkyl, optionally substituted heteroaryl, optionally substituted
heterocyclyl, optionally substituted heteroaralkyl, -C(O)R'?, -C(0)OR'®, -S(0),R'°,
-CIOMNR'MHR', -CON(RHS(OXRY, -C(ONERP)INERMR?,
-COINRHNR"MSORLR®, -NRHCOR', NRPICONRMR?,
NERPCOINRMSO)RRY, NROCONRINR'HR?,
NER'DYCONRPNERDSORRE, -NR$COIOR ', -P(OIOR'®, or -P(0)ORHOR;

R*, R’ R®and R are each independently selected from & group consisting of
hydrogen, optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted aryl, optionally substituted heteroaryl, optionally
substituted cyeloalkyl, optionally substituted heterocyelyl, optionally substituted aralkyl,
optionally substituted heteroaralkyl, -OR', -SR™, -S(0),R", -NR'HR'® -N(R'HS(0),R™,
-CO)RY, -C(OYOR™, -CLOIN(R? R, -CLOINRZHS(0)RY, CIOINRZANR?HR™, and
-C(ON(R*IN(R*YS(0).R¥: or

R* and R’, or R* and R®, orR* and R, or R* and R®, or R* and R’, or R® and R’,
together with the carbon atom to which they are attached, form an optionally substituted
cycloalkyl, optionally substituted heterocyclyl, an optionally substituted cycloalkenyl ring,
or together form a double bond and the others of Rr* RS, R% and R7 are as described abave;
or R® and R together form an oxo, thioxo, optionally substituted imine, optionally
substituted oxime or an optionally substituted hydrazone, or R® and R, together with the
carbon atom to which they are attached, form an optionally substituted exocyelic double

bond, and R? and R are as described above:

RY is each independently selected from the group consisting of optionally
substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl, optionally
substituted aryl, optionally substituted heteroaryl, optionally substituted ¢ycloalkyl,
optionally substituted heterocyelyl, halo, pseudohalo, nitro, -C(Q)OR?, -C(O)N(RZHR?,
COINRMS(ORRY, -C(OR?, -ORY, -8R, -C()ORZ, -C(0)SRZ, -N(R*)R?, and
NER™S(0%LR?, or

two adjacent R groups, together with the carbons to which they are attached, form
an optionally substituted aryl, optionally substituted cycloalkenyl, optionally substituted

heterocyclyl or optionally substituted heteroaryl;

COMS ID No: ARCS-275071 Received by IP Australia: Time (H:m) 10:33 Date (Y-M-d) 2010-04-28

T-86@ PB@GG/BZ29 F-338



28 Apr 2010

2003243328

28-B4-°18 1@:36 FROM-

10

15

25

30

2O0TGGR-1

-254 -

R? is hydrogen, optionally substituted alkyl, -C(O)R'? or -S(0),R*;

R', R, R, R" and R" are selected as in (a) or (b) as follows: (a) R'®, R, R™2,
R' and R'® each independently hydrogen, optionally substituted alkyl, optionally
substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl,
optionally substituted aryl, optionally substituted aralkyl, optionally substituted
heterocyelyl, optionally substituted heteroaryl, or optionally substituted heteroaralkyl; or
(b) R'" and R or R and R, together with the atoms to which they are attached, form an
optionally substituted heterocyclyl ring or an optionally substituted heteroaryl ring; and the

others of Rm, R“, R, ®R"and R' are selected as in (a), above;

RY RY R'™ R and R'" are selected as in (a) or (b) as follows: (a) R', R", R,
R'7 and R" are cach independently hydrogen, optionally substituted alkyl, opticnally
substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl,
optionally substituted aryl, optionally substituted aralkyl, optionally substituted
heterocyclyl, optionally substituted heteroaryl, or optionally substituted heteroaralkyl; or
(b) R" and R'S, together with the nitrogen atom to which they are attached, form an
optionally substituted heterocyclyl ring, or an optionally substituted heteroaryl ring, and

the others of R'*, R, R‘G, R and R" are selected as in (a) above,

R*, R*', R and R* are selected as in (a) or (b) as follows: (a) R*°, R*!, R* and
R™ are each independently hydrogen, optionally substituted alkyl, optionally substituted
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, optionally
substituted aryl, optionally substituted aralkyl, optionally substituted heterocyclyl,
optionally substituted heteroaryl, or optionally substituted heteroaralkyl; or (b) R*' and R
together with the nitrogen atom to which they are attached, form an optionally substituted
heterocyclyl ring, or an optionally substituted heteroaryl ring, and the others of R* R,
R* and R*™ are selected as in (a), above,

R®, R, R™ and R® are selected as in (a) or (b) as follows: (a) R*¥, R* R? and
R? are each independently hydrogen, optionally substituted alkyl, optionally substituted
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, optionally
substituted aryl, optionally substituted aralkyl, optionally substituted heterocyelyl,

optionally substituted heteroaryl, or optionally substituted heteroaralkyl: or (b) R** and R,
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together with the nitrogen atom to which they are attached, form an optionally substituted
heterocyclyl or an optionally substituted heteroaryl ring, and the others of R, R, R** and

R% are selected as in (a) above;

RY, R? and R™ are selected as in (a) or (b) as follows: (a) R, R** and R* are each
independently hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, opticnally substituted aryl, optionally substituted aralkyl,
optionally substituted heteroaryl, optionally substituted heteroaralkyl, —C(O)Rjﬂ,
-C(OYOR, -CLOINR™RY, -COINR™)S(0).R*, -C(0)SR™, -C(S)OR™, or
—C(S)N(RH)RH; or (b) R* and R® together with the nitrogen atom to which they are
attached, form an optionally substituted heterocyclyl or an optionally substituted heteroaryl

ring, and the others of RY, R and R are selected as in {a) above;

R* is hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted cycloalkyl, optionally substituted
aryl, opticnally substituted aralkyl, optionally substituted heterocyelyl, optionally
substituted heteroaryl, or optionally substituted heteroaralkyl;

R is optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted cycloalkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted heterocyclyl, optionally substituted

heteroaryl, or optionally substifuted heteroaralkyl;

R* and R* are selected as in (a) or (b) as follows: (a) R* and R™ are each
independently hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted cycloalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted heterocyclyl, optionally
substituted heteroaryl, or optionally substituted heteroaralkyl; or (b) R* and R™, together
with the nitrogen atom to which they are attached, form an optionally substituted

heterocyelyl or an optionally substituted heteroaryl ring;

R* is optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted cycloalkyl, optionally substituted aryl,
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optionally substituted aralkyl, optionally substituted heterocyelyl, optionally substituted

heteroaryl, or optionally substituted heteroaralkyl;

each of R'-R*, R* and R, when substituted, are substituted with one or more

substituents, each independently selected from Q';

Q' is halo, pseudohalo, hydroxy, oxo, thia, nitro, formyl, mercapto,
hydroxycarbonyl, hydroxycarbonylalkyl, alkyl, haloalkyl, pelyhaloalkyl, diaminoalky},
alkenyl containing 1 10 2 double bonds, alkynyl containing 1 to 2 triple bonds, cycloalkyl,
cycloalkylalleyl, heterocyclyl, heterocyclylalkyl, aryl, heteroaryl, aralkyl, aralkenyl,
aralkynyl, heteroarylalkyl, trialkylsilyl, dialkylarylsilyl, alkyldiarylsilyl, triarylsilyl,
alkylidene, arylalkylidene, alkylcarbonyl, cycloalkylcarbonyl, heterocyelylcarbonyl,
arylcarbonyl, heteroarylearbonyl, alkoxycarbonyl, alkoxycarbonylalkyl, aryloxycarbonyl,
aryloxycarbonylalkyl, aralkoxycarbonyl, aralkoxycarbonylalkyl, arylearbonylalkyl,
aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl, arylaminocarbonyl,
diarylaminocarbonyl, arylalkylaminocarbonyl, alkoxy, aryloxy, heteroaryloxy,
heteroaralkoxy, heterocyclyloxy, cyclealkoxy, perfluoroalkoxy, alkenyloxy, alkynyloxy,
aralkoxy, alkylearbonyloxy, arylearbonyloxy, aralkylcarbonyloxy, alkoxycarbonyloxy,
aryloxycarbonyloxy, aralkoxycarbenyloxy, aminocarbonyloxy, alkylaminocarbonyloxy,
dialkylaminocarbonyloxy, alkylarylaminocarbonyloxy, diarylaminocarbonyloxy,
cycloalkyl_carbonyloxy, heterocyclylcarbonyloxy, heteroarylearbonyloxy,
heteroaralkylearbonyloxy, guanidino, isothioureido, amidino, alkylamidino,
¢ycloalkylamidino, heterocyclylamidino, heterocyclylalkylamidino, arylamiding,
aralkylamidino, heteroarylamidino, heteroaralkylamidino, aminothiocarbonyl,
alkylaminothiocarbonyl, arylaminothiocarbonyl, amine, aminoalkyl, alkylaminoalkyl,
dialkylaminoalkyl, arylaminoalkyl, diarylaminoalkyl, alkylarylaminoalkyl, alkylamino,
dialkylamino, haloalkylamino, cycloalkylaminoe, heterocyclylamino,
heterocyclylalkylamino, arylamino, heteroarylamino, aralkylamino, heteroaralkylamino,
diarylamino, alkylarylamino, alkylearbonylamino, alkoxycarbonylamino,
aralkoxycarbonylamino, arylcarbonylamino, arylearbonylaminoalkyl,
aryloxycarbonylaminoalkyl, aryloxyarylearbonylamino, aryloxycarbonylamina,

alkylsulfonylamino, arylsulfonylamino, heteroarylsulfonylamino,
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heterocyelylsulfonylamino, heteroarylthio, azido, -P(R*")., —P(D)(R3 M, —OP(O)(R”);,
-N(RBE)C(O)RE, dialkylphosphonyl, alkylarylphosphonyl, diarylphosphonyl,
hydroxyphosphonyl, alkylthio, cycloalkylthio, heterocyclylalkylthio, arylthio, aralkylthio,
heteroaralkylthio, perfluoroalkylthio, hydroxycarbonylalkylthio, thiocyano, isothiocyano,
alkylsulfinyloxy, alkylsulfonyloxy, arylsulfinyloxy, arylsulfonyloxy, hydroxysulfonyloxy,
alkoxysulfonyloxy, aminosulfonyloxy, alkylaminosulfonyloxy, dialkylaminosulfonyloxy,
arylaminosulfonyloxy, diarylaminosulfonyloxy, alkylarylaminosulfonyloxy, -SO;F when
Q' iz on R'® or when Q' is on the aryl group of R when R? is —~C(O)(aryl), alkylsulfinyl,
alkylsulfonyl, arylsulfinyl, arylsulfonyl, hydroxysulfonyl, alkoxysulfonyl, aminosulfonyl,
alkylaminosulfonyl, dialkylaminosulfonyl, arylaminosulfonyl, diarylaminosulfonyl, or

alkylarylaminosulfonyl; or

two Q' groups, which substituted atoms ina 1,2 or 1,3 arrangement, Together form

alkylene, oxaalkylene, alkylenedioxy, thioalkylenoxy or alkylenedithioxy; or
two Q' groups, which substitute the same atom, together formm alkylene;

each Q' is independently unsubstituted or substituted with one or more substituents

each independently selected from Q%

each Q° is independently halo, pseudohalo, hydroxy, oxo, thia, nitro, formyl,
mercapto, hydroxycarbonyl, hydroxycarbonylalkyl, alkyl, haloalkyl, polyhaloalkyl,
diaminoalkyl, alkenyl containing 1 to 2 double bonds, alkynyl containing 1 to 2 triple
bonds, cycloalkyl, eycloalkylalkyl, heterocyelyl, heteroeyelylalkyl, aryl, heteroaryl,
aralkyl, aralkenyl, aralkynyl, heteroarylalkyl, trialkylsilyl, dialkylarylsilyl, alkyldiarylsilyl,
triarylsilyl, alkylidene, arylalkylidene, alkylcarbonyl, cycloalkylearbonyl,
heterocyclylcarbonyl, arylcarbonyl, heteroarylcarbonyl, alkoxycarbonyl,
alkoxycarbonylalkyl, aryloxycarbonyl, aryloxycarbonylalkyl, aralkoxycarbonyl,
aralkoxycarbonylalkyl, arylearbonylalkyl, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, arylaminocarbonyl, diarylaminocarbonyl, arylalkylaminocarbonyl,
heteroaryloxy, heteroaralkoxy, heterocyclyloxy, cycloalkoxy, perfluoroalkoxy, alkenyloxy,
alkynyloxy, aralkoxy, alkylearbonyloxy, arylcarbonyloxy, aralkylcarbonyloxy,
alkoxycarbonyloxy, aryloxycarbonyloxy, aralkoxycarbonyloxy, aminocarbonyloxy,

alkylaminocarbonyloxy, dialkylaminocarbonyloxy, alkylarylaminocarbonyloxy,
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diarylaminocarbonyloxy, guanidino, isothioureido, amidino, alkylamiding, arylamidino,
aminothiocarbonyl, alkylaminothiccarbonyl, arylaminothiocarbonyl, amino, aminoalkyl,
alkylaminecalkyl, dialkylaminoalkyl, arylaminoalkyl, diarylaminoalkyl,
alkylarylaminoalkyl, alkylamino, dialkylamino, haloalkylamino, arylamino, diarylamino,
alkylarylamine, alkylcarbonylamine, alkoxycarbonylamino, aralkoxycarbonylamino,
arylcarbonylamino, arylcarbonylaminoalkyl, aryloxycarbonylaminoalkyl,
aryloxyarylcarbonylamino, aryloxycarbonylamino, alkylsulfonylamino, arylsulfonylamino,
heteroarylsulfonylamino, heterocyelylsulfonylamino, heteroarylthio, azido, -P(R37)2,
POYR),, -OP(O)RY,, -N(R**IC(O)RY, dialkylphosphonyl, alkylarylphosphonyl,
diarylphosphonyl, hydroxyphosphonyl, alkylthio, arylthio, perfluoroalkylthio,
hydroxycarbonylalkylthio, thiocy.rano, isothio¢yano, alkylsulfinyloxy, alkylsulfonyloxy,
arylsulfinyloxy, arylsulfonyloxy, hydroxysulfonyloxy, alkoxysulfonyloxy,
aminosulfonyloxy, alkylaminosulfonyloxy, dialkylaminosulfonyloxy,
arylaminosulfonyloxy, diarylaminosulfonyloxy, alkylarylaminesulfonyloxy, alkylsulfinyi,
alkylsulfonyl, arylsulfinyl, arylsulfonyl, hydroxysulfonyl, alkoxysulfonyl, aminosulfonyl,
alkylaminosulfonyl, dialkylaminosulfonyl, arylaminosulfonyl, diarylaminosulfonyl, or

alkylarylaminosulfonyl; or

two Q2 groups, which substitute atoms in a 1,2 or 1,3 arrangement, together form

alkylene, oxaalkylene, alkylenedioxy, thioalkylenoxy or alkylenedithioxy; or
two QF groups, which substitute the same atom, together form alkylene,
R¥ is hydroxy, alkoxy, aralkoxy, alkyl, heteroaryl, heterocyelyl, aiyl or -NRR*;

R¥ s hydrogen, alkyl, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocyelyl or
heterocyclylalkyl; and

R* is alkoxy, aralkoxy, alkyl, heteroaryl, heterocyclyl, aryl or —N(R4°)R“; and

R* and R*' are each independently hydrogen, alkyl, aralkyl, aryl, heteroaryl,

heteroaralkyl or heterocyclyl, or

R* and RY! together form alkylene, azaalkylene, oxaalkylene or thiaalkylene.
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68. A method of reducing plasma cholesterol levels, in a subject in need

thereof, comprising administering an effective amount of a compound having a formula:

or a pharmaceutically acceptable derivative selected from the group consisting of
salts, esters, enol ethers, enol esters, acetals, ketals, orthoesters, hemiacetals, hemiketals,

acids, bases, solvates, and hydrates thereof, wherein:
nis 0to 4,
A is -N(R%)-, -O- or -S(O)- (where t is 0 to 2);

R! and R? are each independently selected from a group consisting of hydrogen,
optionally substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl,
optionally substituted aryl, optionally substituted heteroaryl, optionally substituted
cycloalkyl, optionally substituted heterocyclyl, optionally substituted aralkyl, optionally
substituted heteroaralkyl, -OR', -SR", -N(R")R'S, -N(R")S(0),R*, -N(R")N(R")RS,
-NR'"IN(R")S(0),R®, -C(O)R'?, -C(O)OR™, -C(S)OR ", -C(O)SR™, -C(O)N(R'*)R'®,
-C(O)N(R')S(0),R*®, -C(ON(R"*)N=R'S, -C(ONR')N(R")R¢, and
-C(O)N(R')N(R'*)S(0);R*, provided that when A is O, R? is not -C(O)OR ", wherein R™
is optionally substituted alkyl; or

R' and R?, together with the atom to which they are attached, form an optionally
substituted cycloalkenyl, optionally substituted heterocyclyl, optionally substituted aryl, or
optionally substituted heteroaryl ring;

R’ is hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted cycloalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted heteroaryl, optionally substituted
heterocyclyl, optionally substituted heteroaralkyl, -C(O)R'?, -C(O)OR'?, -S(0),R"?,
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COOMNERDRYZ, -CONRMSORR?, -C(ONERPINERRY?,
-CONRHNRMS0RR?, -NRHCORY, NR*CONER'HR?,
NRHICOMNRMSORRE, -NR'OHCONERPINER HR'?,
NEROCONRPHNERHSORRE, NERIC(OYOR', -P(0)OR', or -P(O)OR))OR'%;

R*, R®, R and R7 are each independently selected from a group consisting of
hydrogen, optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted aryl, optionally substituted heteroaryl, optionally
substituted cycloalkyl, optionally substituted heterocyelyl, opticnally substituted aralkyl,
optionally substituted heteroaralkyl, -OR™M, -SR™, -S(ORR", -N(R'IR'®, NERHS(O),RY,
-CIORY, -C(OYOR™, -COIN(R*HRZ, -C(ONR?NHS(0):R®, CCOINE*ZNER?HR?, and
-CCOIN(RINERHYS(0),R™; or

R* and R®, or R* and R®, or R* and R’, or R® and RG, or R* and R?, or R®and R’,
together with the carbon atom to which they are attached, form an optionally substituted
cycloalkyl, optionally substituted heterocyclyl, an optionally substituted cycloalkenyl ring,
or together form a double bond and the others of R4, R’, R® and R’ are as described above;
or R® and R’ together form an oxo, thioxo, optionally substituted imine, optionally
substituted oxime or an optionally substituted hydrazone, or R and R, together with the
carbon atom to which they are attached, form an optionally substituted exocyclic double

bond, and R* and R’ are as described above,

R® is each independently selected from the group consisting of optionally
substituted alkyl, optionally substituted alkenyl, optionally substituted atkynyl, optionally
substituted aryl, optionally substituted heteroaryl, optionally substituted cycloalkyl,
optionally substituted heterocyelyl, halo, pseudohale, nitro, -C(O)DR23, -C(O)N(RN)RQS,
-C{O)SR3, NR™®R?, and -N(R™)S(0),R*, or

two adjacent R® groups, together with the carbons to which they are attached, form
an optionally substituted aryl, optionally substituted cycloalkenyl, optionally substituted

heterocyclyl or optionally substituted heteroaryl;

R? is hydrogen, optionally substituted alkyl, -C{(O)R'® or —S(0),R*:
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R'C R R'% R" and R are selected as in (a) or (b) as follows: () R R, R",
R" and R'® each independently hydrogen, optionally substituted alkyl, optionaily
substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl,
optionally substituted aryl, optionally substituted aralkyl, optionally substituted
heterocyclyl, optionally substituted heteroaryl, or optionally substituted heteroaralkyl; or
(b) R" and R"? or R! and ng, together with the atoms to which they are attached, form an
optionally substituted heterocyclyl ring or an optionally substituted heteroaryl ring; and the

others of R'%, R, R, RP and RY are selected as in (a) above;

R™ R R' R'7 and R'® are selected as in (a) or (b) as follows: (&) R™, R, RS,
R'7 and R" are each independently hydrogen, optionally substituted alkyl, eptionally
substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl,
optionally substituted aryl, optionally substituted aralkyl, optionally substituted
heterocyclyl, optionally substituted heteroaryl, or optionally substituted heteroaralkyl; or
(b) R and R'S, together with the nitrogen atom to which they are attached, form an
optionally substituted heterocyclyl ring, or an optionally substituted heteroaryl ring, and

the others of R", R', Rm, R'7 and R are selected as in () above,

R*, R?', R* and R* are selected as in (a) or (b) as follows: (a) R¥® R R* and
R* are each independently hydrogen, optionally substituted alkyl, optionally substituted
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, optionally
substituted aryl, optionally substituted aralkyl, optionally substituted heterocyclyl,
optionally substituted heteroaryl, or optionally substituted heteroaralkyl; or (b) R*' and R%,
together with the nitrogen atom to which they are attached, form an optionally substituted
heterocyclyl ring, or an optionally substituted heteroaryl ring, and the others of Rzo, R,

R* and R* are selected as in (a), above;

R”, R*, R™ and R™ are selected as in (a) or (b) as follows: (a) R®, R, R* and
R?® are cach independently hydrogen, optionally substituted alkyl, optionally substituted
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, optionally
substituted aryl, optionally substituted aralkyl, optionally substituted heterocyclyl,
optionally substituted heteroaryl, or optionally substituted heteroaralkyl; or (b) R%* and R,
together with the nitrogen atom to which they are attached, form an optionally substituted
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heterocyclyl or an optionally substituted heteroaryl ring, and the others of R™, R*, R* and

R*® are selected as in (a) above;

RY, R® and R” are selected as in (a) or (b) as follows: (a) R”7, R?® and R* are each
independently selected from the group consisting of hydrogen, optionally substituted alkyi,
optionally substituted alkenyl, optionally substituted alkynyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted heteroaryl, optionally substituted
heteroaralkyl, -C(OYRY, -C(O)YORY, -C(OWRR, -CONRS(O),RE, -C(OISR?,
-C(SIOR?, or -C(SINR**)R¥; or (b) R? and R” together with the nitrogen atom to which
they are attached, form an optionally substituted heterocyclyl or an optionally substituted

heteroaryl ring, and the others of RY R® and R* are selected as in (a) above,

R¥ is hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted ¢yclealkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted heterocyclyl, optionally

substituted heteroaryl, or optionally substituted heteroaralkyl;

R is optionally substituted alkyl, optionally substituted alkeny!, optionally
substituted alkynyl, optionally substituted cycloalkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted heterocyelyl, optionally substituted

heteroaryl, or optionally substituted heteroaralkyl;

R™ and R* are selected as in (a) or (b) as follows: (2) R* and R* are each
independently hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted cycloalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted heterocyelyl, optionally
substituted heteroaryl, or optionally substituted heteroaralkyl; or (b) R* and R¥, together
with the nitrogen atom to which they are attached, form an optionally substituted

heterocyclyl or an optionally substituted heteroaryl ring;

R* is optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted cycloalkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted heterocyclyl, optionally substituted

heteroaryl, or optionally substituted heteroaralkyl;
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each of R™-R*, R*” and R®, when substituted, are substituted with one or more

substituents, each independently selected from Ql;

Q' is halo, pseudohalo, hydroxy, oxo, thia, nitro, formyl, mercapto,
hydroxycarbonyl, hydroxycarbonylalkyl, alky!, haloalkyl, polyhaloalkyl, diaminoalkyl,
alkenyl containing 1 10 2 double bonds, alkynyl containing 1 to 2 triple bonds, cycloalkyl,
cycloalkylalkyl, heterocyclyl, heterocyelylalkyl, aryl, heteroaryl, aralkyl, aralkenyl,
aralkynyl, heteroarylalkyl, trialkylsilyl, dialkylarylsilyl, alkyldiarylsilyl, triarylsilyl,
alkylidene, arylalkylidene, alkylcarbonyl, cycloalkylcarbonyl, heterocyclylcarbonyl,
arylcarbonyl, heteroarylearbonyl, alkoxycarbonyl, alkoxycarbonylalkyl, aryloxycarbonyl,
aryloxycarbonylalkyl, aralkoxycarbonyl, aralkoxycarbonylalkyl, arylcarbonylalkyl,
aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl, arylaminocarbonyl,
diarylaminocarbonyl, arylalkylaminocarbonyl, alkoxy, aryloxy, heteroaryloxy,
heteroaralkoxy, heterocyelyloxy, eycloalkoxy, perfluoroalkoxy, alkenyloxy, alkynyloxy,
aralkoxy, alkylcarbonyloxy, arylcarbonyloxy, aralkylcarbonyloxy, alkoxycarbonyloxy,
aryloxycarbonyloxy, aralkoxycarbonyloxy, aminocarbonyloxy, alkylaminocarbonyloxy,
dialkylaminocarbonyloxy, alkylarylaminocarbonyloxy, diarylaminocarbonyloxy,
cycloalkylcarbonyloxy, heterocyelylearbonyloxy, heteroarylcarbonyloxy,
heteroaralkylcarbonyloxy, guanidino, isothioureido, amidino, alkylamidino,
cycloalkylamidino, heterocyclylamidino, heterocyelylalkylamidino, arylamidino,
aralkylamidino, heteroarylamidino, heteroaralkylamidino, aminothiocarbonyl,
alkylaminothiocarbonyl, arylaminothiocarbonyl, amino, aminoalkyl, alkylaminoalkyl,
dialkylaminoalkyl, arylaminoalkyl, diarylaminoalkyl, alkylarylaminoalkyl, alkylamino,
dialkylamino, haloalkylamino, cycloalkylamino, heterocyclylamino,
heteroeycelylalkylamino, arylamino, heteroarylamino, aralkylamino, heteroaralkylaming,
diarylamino, alkylarylamino, alkylcarbonylamino, alkoxycarbonylamino,
aralkoxyecarbonylamino, arylcarbonylamino, arylcarbonylaminoalkyl,
aryloxycarbonylaminoalkyl, aryloxyarylcarbonylamino, aryloxycarbonylamine,
alkylsulfonylamino, arylsulfonylamino, heteroarylsulfonylamino,
heterocyclylsulfonylamino, heteroarylthio, azido, -P(R*),, —P(D)(R37)2, -OP(O)(RBT)Q,
NR™C(O)RY, dialkylphosphonyl, alkylarylphosphonyl, diarylphosphonyl,
hydroxyphosphonyl, alkylthio, cycloalkylthic, heterocyclylalkylthio, arylthio, aralkylthio,
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heteroaralkylthio, perfluoroalkylthio, hydroxyecarbonylalkylthio, thiocyano, isothiocyano,
alkylsulfinyloxy, alkylsulfonyloxy, arylsulfinyloxy, arylsulfonyloxy, hydroxysulfonyloxy,
a]koxysulfc)nyléxy, aminosulfonyloxy, alkylaminosulfonyloxy, dialkylaminosulfonyloxy,
arylaminosulfonyloxy, diarylaminosulfonyloxy, alkylarylaminosulfonyloxy, -SO,F when
Q' is on R' or when Q' is on the aryl group of R? when R® is —C(O)(aryl), alkylsulfinyl,
alkylsulfonyl, arylsulfinyl, arylsulfonyl, hydroxysulfonyl, alkoxysulfonyl, aminosulfonyl,
alkylaminosulfonyl, dialkylaminosulfonyl, arylaminosulfonyl, diarylaminosulfonyi, or

alkylarylaminosulfonyl; or

two O groups, which substituted atoms in a 1,2 or 1,3 arrangement, together form
alkylene, oxaalkylene, alkylenedioxy, thioalkylenoxy or alkylenedithioxy; or

two Ql aroups, which substitute the same atom, together form alkylene;

each Q1 is independently unsubstituted or substituted with one or more substituents

each independently selected from Qz;

each Q2 is independently halo, pseudohalo, hydroxy, oxo, thia, nitro, formyl,
mercapto, hydroxycarbonyl, hydroxycarbonylalkyl, alkyl, haloalkyl, polyhaloalkyl,
diaminoalkyl, alkenyl containing 1 to 2 double bonds, alkynyl containing 1 to 2 triple
bonds, cycloalkyl, cycloalkylalkyl, heterocyelyl, heterocyclylalkyl, aryl, heteroaryl,
aralkyl, aralkenyl, aralkynyl, heteroarylalkyl, trialkylsilyl, dialkylarylsilyl, alkyldiarylsilyl,
triarylsilyl, alkylidene, arylalkylidene, alkylcarbonyl, ¢ycloalkylearbonyl,
heterocyclylearbonyl, arylcarbonyl, hetercarylcarbonyl, alkoxycarbonyl,
alkoxycarbonylalkyl, aryloxycarbonyl, aryloxycarbonylalkyl, aralkoxycarbonyl,
aralkoxycarbonylalkyl, arylcarbonylalkyl, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, arylaminocarbonyl, diarylaminocarbonyl, arylalkylaminocarbonyl,
hetercaryloxy, heteroaralkoxy, heterocyclyloxy, cyclealkoxy, perfluoroalkoxy, alkenyloxy,
alkynyloxy, aralkoxy, alkylcarbonyloxy, arylcarbonyloxy, aralkylcarbonyioxy,
alkoxycarbonyloxy, aryloxycarbonyloxy, aralkoxycarbonyloxy, aminocarbonyloxy,
alkylaminocarbonyloxy, dialkylaminocarbonyloxy, alkylarylaminocarbonyloxy,
diarylaminocarbonyloxy, guanidino, isothioureido, amidino, alkylamidino, arylamidino,
aminothiocarbonyl, alkylaminothiocarbonyl, arylaminothiocarbonyl, amino, aminoalkyl,

alkylaminoalkyl, dialkylaminoalkyl, arylaminoatkyl, diarylaminocalkyl,
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alkylarylaminoalkyl, alkylamino, dialkylamino, haloalkylamino, arylamino, diarylamino,
alkylarylamino, alkylcarbonylamino, alkoxycarbonylamino, aralkoxycarbonylamino,
arylcarbonylamino, arylcarbonylaminoalkyl, aryloxycarbonylaminoalkyl,
aryloxyarylcarbonylamino, aryloxycarbonylamino, alkylsulfonylamino, arylsulfonylamino,
heteroarylsulfonylamino, heterocyclylsulfonylamino, heteroarylthio, azido, -P(R°");,
“POYR™,, -OP(OYRY), -NR*C(OIR™, dialkylphosphonyl, alkylarylphosphonyl,
diarylphosphonyl, hydroxyphosphonyl, alkylthio, arylthio, perfluoroalkylthio,
hydroxycarbonylalkylthio, thiocyano, isothiocyano, alkylsulfinyloxy, alkylsulfonyloxy,
arylsulfinyloxy, arylsulfonyloxy, hydroxysulfonyloxy, alkoxysulfonyloxy,
aminosulfonyloxy, alkylaminosulfonyloxy, dialkylaminosulfonyloxy,
arylaminosulfonyloxy, diarylaminosulfonyloxy, alkylarylaminosulfonyloxy, alkylsulfinyl,
alkylsulfonyl, arylsulfinyl, arylsulfonyl, hydroxysulfonyl, alkoxysulfonyl, aminosulfonyl,
alkylaminosulfonyl, dialkylaminosulfonyl, arylaminosulfonyl, diarylaminosulfonyl, or

alkylarylaminosulfonyl; or

two Q2 groups, which substitute atoms in a 1,2 or 1,3 arrangement, together form

alkylene, oxaalkylene, alkylenedioxy, thioalkylenoxy or alkylenedithioxy; or
two Q? groups, which substitute the same atom, together form alkylene,
R is hydroxy, alkoxy, aralkoxy, alkyl, heteroaryl, heterocyclyl, aryl or -NR*RY;

R*¥ s hydrogen, alkyl, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocyelyl or
heterocyelylalkyl; and

R* is alkoxy, aralkoxy, alkyl, heteroaryl, heterocyclyl, aryl or N(RMR*; and

R* and R* are each independently hydrogen, alkyl, aralkyl, aryl, heteroaryl,

heteroaralkyl or heterocyclyl, or
R* and R* together form alkylene, azaalkylene, oxaalkylene or thiaalkylene.

69. A method of reducing plasma triglyceride levels in a subject in need

thereof, comprising administering an effective amount of a compound having a formula:
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or a pharmaceutically acceptable derivative selected from the group consisting of
salts, esters, enol ethers, enol esters, acetals, ketals, orthoesters, hemiacetals, hemiketals,

acids, bases, solvates and hydrates thereof, wherein:
nis 0to 4;
A is -N(R®)-, -O- or -S(O),- (where t is 0 to 2);

R' and R? are each independently selected from a group consisting of hydrogen,
optionally substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl,
optionally substituted aryl, optionally substituted heteroaryl, optionally substituted
cycloalkyl, optionally substituted heterocyclyl, optionally substituted aralkyl, optionally
substituted heteroaralkyl, -OR', -SR", -N(R"*)R'S, -N(R'*)S(0),R*, -N(R')N(R'*)R'S,
-NR'HINR"®)S(0),R®, -C(O)R'8, -C(O)ORY, -C(S)OR", -C(O)SR™, -C(O)N(R')R'S,
-C(O)N(R'®)S(0);R®, -C(ON(R'*)N=R'¢, -C(O)N(R')N(R'*)R'®, and
-C(O)N(R')N(R"®)S(0),R*®, provided that when A is O, R? is not -C(O)OR'*, wherein R"*
is optionally substituted alkyl; or

R! and R, together with the atom to which they are attached, form an optionally
substituted cycloalkenyl, optionally substituted heterocyclyl, optionally substituted aryl, or
optionally substituted heteroaryl ring;

R? is hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted cycloalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted heteroaryl, optionally substituted
heterocyclyl, optionally substituted heteroaralkyl, -C(O)R'°, -C(O)OR'?, -S(O),R",
-C(O)N(R'HR'?, -C(O)N(R'YS(O),R®, -C(O)N(R)N(R'HR"?,
-C(O)N(RP)N(R')S(0),R®, -N(R"*)C(O)R", -N(R")C(O)NR')R",
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NRCOINRHS0),R?, -NR'HYCONRHNR R,
SNROCOINRPINRIDS0)RRY, NERHCOOR?®, -P(OYOR'?, or -P(OXOR'*)OR';

R* R, R®and R are each independently selected from a group consisting of
hydrogen, optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted aryl, optionally substituted heteroaryl, optionally
substituted cycloalkyl, optionally substituted heterocyclyl, optionally substituted aralkyl,
optionally substituted heteroaralkyl, -OR'*, -SR'*, -8(0),R", -N(R¥)R'E, N(R'*)S(0).R",
-C(OIR'E, -C(0)OR, -C(OIN(RIIRZ, -C(O)NR™HIS(0)R*”, CONERHIN(R YR, and
-C(O)NR*HIN(R*HS(ORR™; or

R*and R®, orR* and R®, or R* and R/, or R® and R® or R® and R”, or R® and R’,
together with the carbon atom to which they are attached, form an optionally substituted
cycloalkyl, optionally substituted heterocyelyl, an optionally substituted cycloalkenyl ring,
or together form a double bond and the others of R% R®, R® and R’ are as described above;
or R® and R7 together form an oxo, thioxo, optionally substituted imine, optionally
substituted oxime or an optionally substituted hydrazone, or R® and R’, together with the
carbon atom to which they are attached, form an optionally substituted exocyclic double

bond, and R* and R® are as described above;

R® is each independently selected from the group consisting of optionally
substituted alkyl, optionally substituted alkeny!, optionally substituted alkynyl, optionally
substituted aryl, optionally substituted heteroaryl, optionally substituted cycloalkyl,
optionally substituted heterocyclyl, halo, pseudohale, nitro, —C(D)OR23, —C(O)N(R24)R25 s
SCONRHS(ORRY, -C(OIR®, -ORY, -8R, -C(S)OR™, -C(O)SRS, NER™R?, and
-NR™)S(0),RY, or

two adjacent R® groups, together with the carbons to which they are attached, form
an optionally substituted aryl, optionally substituted cycloalkenyl, optionally substituted

heterocyclyl or optionally substituted heteroaryl;
R’ is hydrogen, optionally substituted alkyl, -C(O)R'® or —S(0)R*®;

R R'" R"™ R™ and R are selected as in (a) or (b) as follows: (2) R RY R,
R" and R' cach independently hydrogen, optionally substituted alkyl, optionally
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substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl,
optionally substituted aryl, optionally substituted aralkyl, optionally substituted
heterocyclyl, optionally substituted hetercaryl, or optionally substituted heteroaralkyl; or
(o) R' and R™ or R and ng, together with the atoms to which they are attached, form an
optionally substituted heterocyelyl ring or an optionally substituted heteroaryl ring; and the
others of R R'! R R' and R'® are selected as in (a), above;

RH, RIS, RIG, R'7 and R'® are selected as in (a) or (b) as follows: (a) RH, Rls, Rls,
R'7 and R™are each independently hydrogen, optionally substituted alkyl, optionally
substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl,
optionally substituted aryl, optionaltly substituted aralkyl, optionatly substituted
heterocyclyl, optionally substituted heteroaryl, or optionally substituted hetercaralkyl; or
(5 R" and Rm, together with the nitrogen atom to which they are attached, form an
optionally substituted heterocyclyl ring, or an optionally substituted heteroaryl ring, and

the others of R'* R', R'®, R!7 and R'® are selected as in (a) above,

R R*' R* and R* are selected as in (a) or (b) as follows: (a) R?°, R*', R** and
R* are each independently hydrogen, optionally substituted alkyl, optionally subgtituted
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, optionally
substituted aryl, optionally substituted aralkyl, optionally substituted heterocyclyl,
optionally substituted heteroaryl, or optionally substituted heteroaralkyl; or (byR?' and R,
together with the nitrogen atom to which they are attached, form an optionally substituted
heterocyelyl ring, or an optionally substituted heteroaryl ring, and the others of R R,

R* and R* are selected as in (a), above;

R*, R*, R* and R are selected as in (a) or (b} as follows: (a) R, R*, R* and
R are each independently hydrogen, optionally substituted alkyl, optionally substituted
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, optionally
substituted aryl, optionally substituted aralkyl, optionally substituted heterocyclyl,
optionally substituted heteroaryl, or optionally substituted heteroaralkyl; or (b) R** and R™,
together with the nitrogen atom to which they are attached, form an optionally substituted
heterocyclyl or an optionally substituted heteroaryl ring, and the others of R**, R**, R* and
R are selected as in (&) above;
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R”, R*™ and R® are selected as in (a) or (b) as follows: (a) R, R™ and R** are each
independently hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted aryl, optionally substituted aralkyl,
optionally substituted heteroaryl, optionally substituted heteroaralkyl, -C(O)Rm,
-C(OYORY, -C(OINRIHRY, -C(OINRHS(0RRY, -C(OISR?, -C(SHORY, or
“C(SNRR™; or (b) R*® and R* together with the nitrogen atom to which they ave
attached, form an optionally substituted heterocyelyl or an optionally substituted heteroaryl

ring, and the others of R, R* and R* are selected as in (a) above,

R¥ s hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted cycloalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted heterccyclyl, optionally

substituted heteroaryl, or optionally substituted heteroaralkyl,

R*! is optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted cycloalkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted heterocyclyl, optionally substituted

heteroaryl, or optionally substituted heteroaralkyl;

R* and R™ are selected as in (a) or (b) as follows: (a) R* and R are each
independently hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted cycloalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted heterocyclyl, optionally
substituted heteroaryl, or optionally substituted heteroaralkyl; or (b) R* and R*®, together
with the nitrogen atom to which they are attached, form an o_ptionally substituted

heterocyclyl or an optionally substituted heteroaryl ring;

R¥ is optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted cycloalkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted heterocyclyl, optionally substituted

heteroaryl, or optionally substituted heteroaralkyl;

each of R'-R¥, R* and R*, when substituted, are substituted with one or more

substituents, each independently selected from Q'
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Q! is halo, pseudohalo, hydroxy, oxo, thia, nitro, formyl, mercapto,
hydroxycarbonyl, hydroxycarbonylalkyl, alkyl, haloalkyl, polyhaloalkyl, diaminoalkyl,
alkenyl containing 1 to 2 double bonds, alkynyl containing 1 to 2 triple bonds, cycloalkyl,
cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, aryl, heteroaryl, araikyl, aralkenyl,
aralkynyl, hetercarylalkyl, trialkylsilyl, dialkylarylsilyl, alkyldiarylsilyl, triarylsilyl,
alkylidene, arylalkylidene, alkylearbonyl, cycloalkylcarbonyl, heterocyelylearbonyl,
arylcarbonyl, heteroarylearbonyl, alkoxycarbonyl, alkoxycarbonylalkyl, aryloxycarbonyl,
aryloxycarbonylalkyl, aralkoxycarbonyl, aralkoxycarbonylalkyl, arylcarbonylalkyl,
aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl, arylaminocarbonyl,
diarylaminocarbonyl, arylalkylaminocarbonyl, alkoxy, aryloxy, heteroaryloxy,
heteroaralkoxy, heterocyclyloxy, cycloalkoxy, perfluoroalkoxy, alkenyloxy, alkynyloxy,
aralkoxy, alkylcarbonyloxy, arylearbonyloxy, aralkylearbonyloxy, alkoxycarbonyloxy,
aryloxycarbonyloxy, aralkoxycarbonyloxy, aminocarbonyloxy, alkylaminocarbonyloxy,
dialkylaminocarbonyloxy, alkylarylaminocarbonyloxy, diarylaminecarbonyloxy,
cycloalkylearbonyloxy, heterocyclylearbonyloxy, heteroarylearbonyloxy,
hetercaralkylearbonyloxy, guaniding, isothioureido, amidino, alkylamidino,
cycloalkylamidino, heterocyelylamidine, heterocyelylalkylamidine, arylamidino,
aralkylamidino, heteroarylamidine, heteroaralkylamidino, aminothiocarbonyl,
alkylaminothiocarbonyl, arylaminothiocarbonyl, amino, aminoalkyl, alkylamincalkyl,
dialkylaminoalkyl, arylaminoalkyl, diarylaminoalkyl, alkylarylaminoalkyl, alkylamino,
dialkylarmno, haloalkylamino, cycloalkylamino, heterocyelylamino,
heterocyclylalkylamino, arylamino, heteroarylamino, aralkylamino, heteroaralkylamino,
diarylamino, alkylarylamino, alkylcarbonylamino, alkoxycarbonylamino,
aralkoxycarbonylamino, arylcarbonylamino, arylearbonylaminoalkyl,
aryloxycarbonylaminoalkyl, aryloxyarylcarbonylamino, aryloxycarbonylamino,
alkylsulfonylamino, arylsulfonylamino, heteroarylsulfonylamino,
heterocyclylsulfonylamino, heteroarylthio, azido, -P(R*)z, -P(OXR™),, -OP(OYRN,,
NR¥CORY, dialkylphosphonyl, alkylarylphosphonyl, diarylphosphonyl,
hydroxyphosphonyl, alkylthio, cycloalkylthio, heterocyelylalkylthio, arylthio, aralkylthio,
heteroaralkylthio, perfluoroalkylthio, hydroxycarbonylalkylthio, thiocyano, isothiocyano,

alkylsulfinyloxy, alkylsulfonyloxy, arylsulfinyloxy, arylsulfonyloxy, hydroxysulfonyloxy,
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alkoxysulfonyloxy, aminosulfonyloxy, alkylaminosulfonyloxy, dialkylaminosalfonyloxy,
arylaminosulfonyloxy, diarylaminosulfonyloxy, alkylarylaminosulfonyloxy, -80:F when
Q' is on R'"® or when Q' is on the aryl group of R® when R? is ~C(O)(ary1), alkylsulfinyl,
alkylsulfonyl, arylsulfinyl, arylsulfonyl, hydroxysulfonyl, alkoxysulfonyl, aminosulfonyl,
alkylaminosulfonyl, dialkylaminosulfonyl, arylaminosulfonyl, diarylaminosulfonyl, or

alkylarylaminosulfonyl; or

two Q! groups, which substituted atoms in a 1,2 or 1.3 arrangement, together form

alkylene, oxaalkylene, alkylenedioxy, thioalkylenoxy or alkylenedithioxy; or
TWo Q' groups, which substitute the same atom, together form alkylene;

each Q' is independently unsubstituted or substituted with one or more substituents

each independently selected from Q%

each Q2 is independently halo, pseudohalo, hydroxy, oxo, thia, nitro, formyl,
mercapto, hydroxycarbonyl, hydroxycarbonylalkyl, alkyl, haloalkyl, polvhaloalkyl,
diamimoalkyl, alkenyl containing 1 to 2 double bonds, alkynyl containing 1 to 2 triple
bonds, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, aryl, heteroaryl,
aralkyl, aralkenyl, aralleynyl, heteroarylalkyl, trialkylsilyl, dialkylarylsilyl, alkyldiarylsilyl,
triarylsilyl, alkylidene, arylalkylidene, alkylcarbonyl, cycloalkylcarbonyl,
heterocycelylearbonyl, arylcarbonyl, hetercarylcarbonyl, alkoxycarbonyl,
alkoxycarbonylalkyl, arvloxycarbonyl, aryloxycarbonylalkyl, aralkoxycarbonyl,
aralkoxvcarbonylalkyl, arvlcarbonylalkyl, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, arylaminocarbonyl, diarylaminocarbonyl, arylalkylaminocarbonyl,
heteroaryloxy, heteroaralkoxy, heterocyclyloxy, eyvcloalkoxy, perfluoroalkoxy, alkenyloxy,
alkynyloxy, aralkoxy, alkylcarbonyloxy, arylcarbonyloxy, aralkylcarbonyloxy,
alkoxycarbonyloxy, aryloxycarbonyloxy, aralkoxycarbonyloxy, aminocarbonyloxy,
alkylaminocarbonyloxy, dialkylaminocarbonyloxy, alkylarylaminocarbonyloxy,
diarylaminocarbonyloxy, guanidino, isothioureido, amidino, alkylamidino, arylamidino,
aminothiocarbonyl, alkylaminothiocarbonyl, arylaminothiocarbonyl, amino, aminoalkyl,
alkylaminoalkyl, dialkylaminoalkyl, arylaminoalkyl, diarylaminoalkyl,
allcylarylaminoalkyl, alkylamino, dialkylamino, haloalkylamino, arylamino, diarylamino,

alkylarylamino, alkylcarbonylamino, alkoxycarbonylamino, aralkoxycarbonylamino,
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arylcarbonylamino, arylearbonylaminoalkyl, aryloxycarbonylaminoalkyl,
aryloxyarylcarbonylamine, aryloxycarbonylamino, alkylsulfonylamino, arylsulfonylamino,
hetercarylsulfonylamino, heterocyclylsulfonylamine, heteroarylthio, azido, -P(R* ),
-P(OYR™Y),, -OP(ONR,, -NR*¥)C(0)R, dialkylphosphonyl, alkylarylphosphonyl,
diarylphosphonyl, hydroxyphosphonyl, alkylthio, arylthio, perfluoroalkylthio,
hydroxycarbonylalkylthio, thiocyanoe, isothiocyano, alkylsulfinyloxy, alkylsulfonyloxy,
arylsulfinyloxy, arylsulfonyloxy, hydroxysulfonyloxy, alkoxysulfonyloxy,
aminosulfonyloxy, alkylaminosulfonyloxy, dialkylaminosulfonyloxy,
arylaminosulfonyloxy, diarylaminosulfonyloxy, alkylarylaminosulfonyloxy, alkylsulfinyl,
alkylsulfonyl, arylsulfinyl, arylsulfonyl, hydroxysuifonyl, alkoxysulfonyl, aminosulfonyl,
alkylaminosuifonyl, dialkylaminosulfonyl, arylaminosulfony!, diarylaminosulfonyl, or

alkylarylaminosulfonyl; or

two Q7 groups, which substitute atoms ina 1,2 or 1,3 arrangement, together form

alkylene, oxaalkylene, alkylenedioxy, thioalkylenoxy or alkylenedithioxy; or
two QO groups, which substitute the same atom, together form alkylene,
R¥7is hydroxy, alkoxy, aralkoxy, alkyl, heteroaryl, heterocycelyl, aryl or NRYRY,

R*¥is hydrogen, alkyl, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocyelyl or
heterocyclylalkyl; and

R¥is alkoxy, aralkoxy, alkyl, heteroaryl, heterocycelyl, aryl or -N(Rm)R“; and

R* and R* are each independently hydrogen, alkyl, aralkyl, aryl, heteroaryl,

heteroaralkyl or heterocyclyl, or
R* and RH together form alkylene, azaalkylene, oxaalkylene or thiaalkylene.

70. A method of treating or ameliorating one or more symptoms of a disease or
disorder which is affected by abnormal cholesterol, triglyceride, or bile acid levels,
comprising administering to a subject in need thereof an effective amount of a compound

having a formula:
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or a pharmaceutically acceptable derivative selected from the group consisting of
salts, esters, enol ethers, enol esters, acetals, ketals, orthoesters, hemiacetals, hemiketals,

acids, bases, solvates, and hydrates thereof, wherein:
nis0to4;
A is -N(R%)-, -O- or -S(0),- (where t is 0 to 2);

R' and R? are each independently selected from a group consisting of hydrogen,
optionally substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl,
optionally substituted aryl, optionally substituted heteroaryl, optionally substituted
cycloalkyl, optionally substituted heterocyclyl, optionally substituted aralkyl, optionally
substituted heteroaralkyl, -OR', -SR™, -N(R")R'S, -N(R'*)S(0),R*, -N(R')NR)R"®,
NRIN(R"™)S(0),R®, -C(O)R', -C(O)OR", -C(S)OR™, -C(O)SR", -C(OINR'*)R"®,
-C(O)N(R'$)S(0),R®, -C(O)N(R"*)N=R'®, -C(O)N(R'")N(R'*)R'S, and
-C(ONR')NR")S(0),R®, provided that when A is O, R? is not -C(O)OR'*, wherein R"
is optionally substituted alkyl; or

R' and R?, together with the atom to which they are attached, form an optionally
substituted cycloalkenyl, optionally substituted heterocyclyl, optionally substituted aryl, or
optionally substituted heteroaryl ring;

R is hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted cycloalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted heteroaryl, optionally substituted
heterocyclyl, optionally substituted heteroaralkyl, -C(O)R'®, -C(O)OR'?, -S(0),R"?,
-C(ON(R'HR'2, -C(O)NRHS(0),R*, -C(ONR*)NRHR'?,
-C(ONRINR™S(0),R?, -NR"*)C(OR'®, -N(R"*)C(O)NR'HR'?,
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NERDHCOINRDHS0),RE, -NEROCOWNERHINERIHR?,
NEROYCOWNRHINER HSORRY, -NRHCO)OR'™, -P(O)ORY, or -P(OYOR*OR'?;

R* R, R® and R’ are each independently selected from a group consisting of
hydrogen, opticnally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted aryl, optionally substituted heteroaryl, optionally
substituted cycloalkyl, optionally substituted heterocyclyl, optionally substituted aralkyl,
optionally substituted heteroaralkyl, -OR™, -SR™, -S(O),R ™, -NER'HR'S, -NR¥HS(ORRY,
-C(OIR"E, -C(OYOR™, -CON(R*MHRZ, -CION(RPIS(0)RR™, CONRHIN(R*HR?, and
-COINRPIN(R™HS(0),RY; or

R*and R°, or R* and Rf’, orR*and R, or R® and R(', or R* and R’, or R® and R7,
together with the carbon atom to which they are attached, form an optionally substituted
cycloalkyl, optionally substituted heterocyclyl, an optionally substituted cycloalkenyl ring,
or together form a double bond and the others of R‘4, R, R® and R are as described above;
or R® and R together form an oxo, thioxo, optionally substituted imine, optionally
substituted oxime or an optionally substituted hydrazone, or Réand R’ together with the
carbon atom to which they are attached, form an optionally substituted exocyclic double

bond, and R* and R> are as described above;

R® is each independently selected from the group consisting of optionally
substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl, optionally
substituted aryl, optionally substituted heteroaryl, optionally substituted cycloalkyl,
optionally substituted heterocyelyl, halo, pseudohalo, nitro, —C(O)OR23, —C(D)N(RM)RH,
-CON(R*HS(O)R™?, -C(O)R, -ORY, -SRY, -C(S)ORZ, -C(MSRZ, -N(R*)R?®, and
N(R™)S(0),R™, or

two adjacent RE groups, together with the carbons to which they are attached, form
an optionally substituted aryl, optionally substituted cycloalkenyl, optionally substituted

heterocyclyl or optionally substituted heteroaryl,
R? is hydrogen, optionally substituted alkyl, -C(O)R'® or ~8(0),R*:

RY R! R R" and R'® are selected as in (a) or (b) as follows: (a) Rw, rR'" R™
R" and R each independently hydrogen, optionally substituted alkyl, optionally
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substituted alkenyl, optionally substituted alkynyl, optionally substituted ¢ycloalkyl,
optionally substituted aryl, opticonally substituted aralkyl, optionally substituted
heterocyclyl, optionally substituted heteroaryl, or optionally substituted heteroaralkyl; or
(R and R or R"? and RY, together with the atoms to which they are attached, form an
optionally substituted heterocyclyl ring or an optionally substituted heteroaryl ring; and the

others of Rm, R RZ R and R' are selected as in (a), above;

RY RY R!% R and R' are selected as in () or (b) as follows: (a) R, R", RS,
R'” and R' are each independently hydrogen, optionally substituted alkyl, optionally
substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl,
optionally substituted aryl, optionally substituted aralkyl, optionally substituted
heterocyclyl, optionally substituted heteroaryl, or optionally substituted heteroaralkyl; or
(bY R and R'°, together with the nitrogen atom to which they are attached, form an
optionally substituted heterocyclyl ring, or an optionally substituted heteroaryl ring, and

the others of R" R R'® R!7 and R'® are selected as in (a) above,

R?, R?', R* and R™ are selected ag in () or (b) as follows: (a) R?®, R?', R and
R* are each independently hydrogen, optionally substituted alkyl, optionally substituted
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, optionally
substituted aryl, optionally substituted aralkyl, optionally substituted heterocyclyl,
optionally substituted heteroaryl, or optionally substituted heteroaralkyl; or (b) R*' and R%,
together with the nitrogen atom to which they are attached, form an optionally substituted
heterocyclyl ring, or an optionally substituted heteroaryl ring, and the others of R*, R,

R and R¥ are selected as in (a), above;

R*, R*, R™ and R? are sclected as in (a) or (b) as follows: (a) R*, R* R* and
R* are each independently hydrogen, optionally substituted alkyl, optionally substituted
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, optionally
substituted aryl, optionatly substituted aralkyl, optionally substituted heterocyclyl,
optionally substituted heteroaryl, or optionally substituted heteroaralkyl: or (b) R** and R**,
together with the nitrogen atom to which they are attached, form an optionally substituted
heterocyelyl or an optionally substituted heteroaryl ring, and the others of R*, R**, R* and

R™ are selected as in (a) above;
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R¥, R* and R? are selected as in (a) or (b) as follows: (a) R*’, R* and R” are each
independently hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted aryl, optionally substituted aralkyl,
optionally substituted heteroaryl, optionally substituted heteroaralkyl, -C(O)R,
-C(OHORY, -CCONERPHRY, -COINR™S(0)R®, -C(OSRY, -C(SHOR™, or
-C(SN(R™RYI; or (b) R*® and R* together with the nitrogen atom to which they are
attached, form an optionally substituted heterocyclyl or an optionally substituted heteroaryl

ring, and the others of R*, R* and R¥ are selected as in (a) above;

R* is hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted cycloalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted heterocyclyl, optionally

substituted hetercaryl, or optionally substituted heteroaralkyl;

RY is optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted cycloalkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted heterocyelyl, optionally aubstituted

hetercaryl, or optionally substituted heteroaralkyl;

R* and R™ are selected as in (a) or (b) as follows: (a) R* and R*® are each
independently hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted cycloalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted heterocyclyl, optionally
substituted heteroaryl, or optionally substituted heteroaralkyl; or (b) R* and R®, together
with the nitrogen atom to which they are attached, form an optionally substituted

heterocyclyl or an optionally substituted heteroaryl ring;

R* is optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted cycloalkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted heterocyelyl, optionally substituted

heteroaryl, or optionally substituted heteroaralkyl;

each of R'-R**, R* and R*®, when substituted, are substituted with one or more

substituents, each independently selected from Q';
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Q' is halo, pseudohalo, hydroxy, oxo, thia, nitro, formyl, mercapto,
hydroxycarbonyl, hydroxycarbonylalkyl, alkyl, haloalkyl, polyhaloalkyl, diaminoalkyl,
alkenyl containing 1 to 2 double bonds, alkyny] containing 1 to 2 triple bends, cycloalkyl,
cycloalkylalkyl, heterocyclyl, heterocyelylalkyl, aryl, heteroaryl, aralkyl, aralkenyl,
aralkynyl, heteroarylalkyl, trialkylsilyl, dialkylarylsilyl, alkyldiarylsilyl, triarylsilyl,
alkylidene, arylalkylidene, alkylcarbonyl, cycloalkylcarbonyl, heterocyclylcarbonyl,
arylcarbonyl, heteroarylcarbonyl, alkoxycarbonyl, alkoxyearbonylalkyl, aryloxyecarbonyl,
aryloxycarbonylalkyl, aralkoxycarbonyl, aralkoxycarbonylalkyl, arylcarbonylalkyl,
aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl, arylaminocarbonyl,
diarylaminocarbonyl, arylalkylaminocarbonyl, alkoxy, aryloxy, heteroaryloxy,
heteroaralkoxy, heterocyclyloxy, cycloalkoxy, perfluorcalkoxy, alkenyloxy, alkynyloxy,
arallkoxy, alkylcarbonyloxy, arylecarbonyloxy, aralkylearbonyloxy, alkoxycarbonyloxy,
aryloxycarbonyloxy, aralkoxycarbonyloxy, aminccarbonyloxy, alkylaminocarbonyloxy,
dialkylaminocarbonyloxy, alkylarylaminocarbonyloxy, diarylaminocarbonyloxy,
cycloalkylearbonyloxy, heterocyelylearbonyloxy, heteroarylearbonyloxy,
heteroaralkylearbonyloxy, guanidino, isothioureido, amidino, alkylamidino,
¢ycloalkylamidino, heterocyclylamidine, heterocyclylalkylamidino, arylamidino,
aralkylamidino, heteroarvlamidino, heteroaralkylamidino, aminothiocarbonyl,
alkylaminothiocarbonyl, arylaminothiocarbonyl, amino, aminoalkyl, alkylaminoatkyl,
dialkylamincalkyl, arylaminoalkyl, diarylaminoalkyl, alkylarylaminoalkyl, alkylamino,
dialkylamino, haloalkylamino, cycloalkylamino, heterocyclylamino,
heterocyclylallkylamino, arylamino, heteroarylamino, aralkylamino, heteroaralkylamino,
diarylamino, alkylarylamino, alkylcarbonylamino, alkoxycarbonylamino,
aralkoxycarbonylamino, arylcarbonylamino, arylcarbonylaminoalkyl,
aryloxycarbonylaminoalkyl, aryloxyarylcarbonylamino, aryloxycarbonylamino,
alkylsulfonylamino, arylsulfonylamino, heteroarylsulfonylamine,
heterocyclylsulfonylamino, heteroarylthio, azido, -P(R*"),, -B(O}R™),, -OP(QY(R’"),,
N(R**IC(O)R®, dialkylphosphonyl, alkylarylphosphonyl, diarylphosphonyl,
hydroxyphosphonyl, alkylthio, eycloalkylthio, heterocyclylalkylthio, arylthio, aralkylthio,
heteroaralkylthio, perfluoroalkylthio, hydroxycarbonylalkylthio, thiceyano, isothiocyano,
alkylsulfinyloxy, alkylsulfonyloxy, arylsulfinyloxy, arylsulfonyloxy, hydroxysulfonyloxy,
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alkoxysulfonylexy, aminosulfonyloxy, alkylaminosulfonyloxy, dialkylaminosulfonyloxy,
arylaminosulfonyloxy, diarylaminosulfonyloxy, alkylarylaminosulfonyloxy, -80:F when
(' is on R' or when Q' is on the aryl group of R? when R? is —C(O)(aryl), alkylsulfinyl,
alkylsulfonyl, arylsulfinyl, arylsulfonyl, hydroxysulfonyl, alkoxysulfonyl, aminosulfonyl,
alkylaminosulfonyl, dialkylaminosulfonyl, arylaminosulfonyl, diarylaminosulfonyl, or

alkylarylaminosulfonyl; or

two Q! groups, which substituted atoms in a 1,2 or 1,3 arrangement, together form

alkylene, oxaalkylene, alkylenedioxy, thiocalkylenoxy or alkylenedithioxy, or
two Q1 groups, which substitute the same atom, together form alkylene;

each Q' is independently unsubstituted or substituted with one or mote substituents

each independently selected from Q%

each Q2 is independently halo, pseudohalo, hydroxy, oxo, thia, nitro, formyl,
mercapto, hydroxycarbonyl, hydroxycarbonylalkyl, alkyl, haloalkyl, polyhalcalkyl,
diaminoalkyl, alkenyl containing 1 to 2 double bonds, alkynyl containing 1 to 2 triple
bonds, cycloalkyl, cycloalkylalkyl, heterocyelyl, heterocyclylalkyl, aryl, heteroaryl,
aralkyl, avalkenyl, aralkynyl, heteroarylalkyl, trialkylsilyl, dialkylarylsilyl, alkyldiarylsilyl,
triarylsilyl, alkylidene, arylalkylidene, alkylcarbonyl, cycloalkylcarbonyl,
heterocyclylearbonyl, arylcarbonyl, heteroarylecarbonyl, alkoxycarbonyl,
alkoxycarbonylalkyl, aryloxycarbonyl, aryloxycarbonylalkyl, aralkoxycarbonyl,
aralkoxycarbonylalkyl, arylecarbonylalkyl, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, arylaminocarbonyl, diarylaminocarbonyl, arylalkylaminocarbonyl,
heteroaryloxy, heteroaralkoxy, heterocyclyloxy, cyeloalkoxy, perfluorcalkoxy, alkenyloxy,
alkynyloxy, aralkoxy, alkylcarbonyloxy, arylearbonyloxy, aralkylearbonyloxy,
alkoxycarbonyloxy, aryloxycarbonyloxy, aralkoxycarbonyloxy, aminocarbonyloxy,
alkylaminocarbonyloxy, dialkylaminocarbonyloxy, alkylatylaminocarbonyloxy,
diarylaminocarbonyloxy, guanidino, isothioureido, amidino, alkylamidino, arylamidino,
aminothiocarbonyl, alkylaminothiocarbonyl, arylaminothiocarbonyl, amino, aminoalkyl,
alkylaminoalkyl, dialkylaminoalkyl, arylaminoalkyl, diarylaminoalkyl,
alkylarylaminoalkyl, alkylamino, dialkylamino, haloalkylamino, arylamino, diarylamino,

alkylarylamino, alkylcarbonylamino, alkoxycarbonylamino, aralkoxycarbonylamino,
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arylcarbonylamino, arylcarbonylaminoalkyl, aryloxycarbonylaminoalkyl,
aryloxyarylcarbonylamino, aryloxycarbonylamino, alkylsulfonylamino, arylsulfonylamino,
heteroarylsulfonylamino, heterocyelylsulfonylamine, heteroarylthio, azido, -P(R*"),,
-POYR?),, -OP(OYR ), -NR*IC(OIR®, dialkylphosphonyl, alkylarylphosphonyl,
diarylphosphonyl, hydroxyphosphonyl, alkylthio, arylthio, perfluoroalkylthio,
hydroxycarbonylalkylthio, thiocyano, isothiocyano, alkylsulfinyloxy, alkylsuifonyloxy,
arylsulfinyloxy, arylsulfonyloxy, hydroxysulfonyloxy, alkoxysulfonyloxy,
aminosulfonyloxy, alkylaminosulfonyloxy, dialkylaminosuifonyloxy,
arylaminosulfonyloxy, diarylaminosulfonyloxy, alkylarylaminosulfonyloxy, alkylsulfinyl,
alkylsulfonyl, arylsulfinyl, arylsulfonyl, hydroxysulfonyl, alkoxysulfonyl, aminosulfonyl,
alkylaminosulfonyl, dialkylaminosulfonyl, arylaminosulfonyl, diarylaminosulfonyl, or

alkylarylaminosulfonyl; or

two Q2 groups, which substitute atoms in a 1,2 or 1,3 arrangement, together form

alkylene, oxaalkylene, alkylenedioxy, thicalkylenoxy or alkylenedithioxy; or
two QO groups, which substitute the same atom, together form alkylene,
R*"is hydroxy, alkoxy, aralkoxy, alkyl, heteroaryl, heterocyelyl, aryl or -NR*R*;

R¥ is hydrogen, alkyl, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocyelyl ot
heterocyclylalkyl; and

R is alkoxy, aralkoxy, alkyl, heteroaryl, heterocyelyl, aryl or -N(R*)R*; and

R* and R* are each independently hydrogen, alkyl, aralkyl, aryl, heteroaryl,

heteroaralkyl or heterocyclyl, or
R* ang RY together form alkylene, azaalkylene, oxaalkylene or thiaalkylene.

71. A method of modulating cholesterol metabolism, catabolism, synthesis,
absorption, re-absorption, secretion or excretion in a mammal, comprising administering

an effective amount of a compound having a formula:
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or a pharmaceutically acceptable derivative selected from the group consisting of
salts, esters, enol ethers, enol esters, acetals, ketals, orthoesters, hemiacetals, hemiketals,

acids, bases, solvates, and hydrates thereof, wherein:
nis 0to 4;
A is -N(R%)-, -O- or -S(0)- (where t is 0 to 2);

R' and R? are each independently selected from a group consisting of hydrogen,
optionally substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl,
optionally substituted aryl, optionally substituted heteroaryl, optionally substituted
cycloalkyl, optionally substituted heterocyclyl, optionally substituted aralkyl, optionally
substituted heteroaralkyl, -OR', -SR" -N(R'*)R'S, -N(R'$)S(0),R®, -N(R')N(R'*)R'®,
NR'"INR"S(0),R®, -C(O)R'3, -C(0)OR!, -C(S)OR ', -C(O)SR', -C(ON(R'))R'S,
-C(O)N(R")S(0):R®, -C(O)NR'*)N=R'S, -C(O)N(R')N(R')R'S, and
-C(ONRR')N(R")S(0),R®, provided that when A is O, R? is not -C(O)OR'*, wherein R'*
is optionally substituted alkyl; or

R!and R%, together with the atom to which they are attached, form an optionally
substituted cycloalkenyl, optionally substituted heterocyclyl, optionally substituted aryl, or
optionally substituted heteroaryl ring;

R? is hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted cycloalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted heteroaryl, optionally substituted
heterocyclyl, optionally substituted heteroaralkyl, -C(O)R'®, -C(O)OR'?, -S(0),R"°,
-C(O)N(R'HR", -C(O)N(R'HS(0),R*®, -C(ON(R"*)N(R'HR",
-C(ONR®NR'"S(0),R*, -N(R*)C(O)R", -NR"*)C(O)NR')R'?,
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“NRHCOINRHYS(0)RY, -NERHCONRHNER YR,
NER'COINRPHINERMS0),RY, NR*IC(OIOR!?, -P(O)OR'?, or -P(OYOR')OR';

R*, R®, R® and R” are each independently selected from a group consisting of
hydrogen, optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted aryl, optionally substituted heteroaryl, optionally
substituted cycloalkyl, optionally substituted heterocyelyl, optionally substituted aralkyl,
optionally substituted heteroaralkyl, -OR™, -SR", -S(0),R", -NR"R'S, -N(R'*)S(ORRY,
C(OR'E, -C(OYORY, -C(ON(RZHRZ, -C(OIN(RZHYS(0)RP, CLONR*™MNERR?, and
-CONRPINRHS(O)RY; or

R* and R®, or R* and RS, or R* and R7, or R* and R®, or R* and R, or R® and R,
together with the carbon atom to which they are attached, form an optionally substituted
cycloalkyl, optionally substituted heterocyelyl, an optionally substituted cycloalkenyl ring,
or together form a double bond and the others of R* R* R and R’ are as described above;
or R® and R’ together form an oxo, thioxo, optionally substituted imine, optionally
substituted oxime or an optionally substituted hydrazone, or R® and R’, together with the
carbon atom to which they are attached, form an optionally substituted exocyclic double

bond, and R* and R? are as described above;

R* is each independently selected from the group consisting of optionally
substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl, optionally
subsatituted aryl, optionally substituted heteroaryl, optionally substituted cycloalkyl,
optionally substituted heterocyelyl, halo, pseudohalo, nitro, -C(OYOR®, -C(O)N(R*H)R?,
-C(OINRMMS(ORRY, -C(OIR, -ORY, -SRY, -C(S)ORZ, -C(0)SRZ, -N(R**)R?, and
NR)S(0)R™, or

twao adjacent RE groups, together with the carbons to which they are attached, form
an optionally substituted aryl, optionally substituted cycloalkenyl, optionally substituted

heterocyelyl or optionally substituted heteroaryl;
R? is hydrogen, optionally substituted alkyl, -C(O)R'® or —=S(0).R*,

R R'" R™ R"™ and R" are selected as in (a) or (b) as follows: (a) R, R", R,
R" and R each independently hydrogen, optionally substituted alkyl, optionally
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substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl,
optionally substituted aryl, optionally substituted aralkyl, optionally substituted
heterocyclyl, optionally substituted heteroaryl, or optionally substituted heteroaralkyl; or
(b) R'" and R or R™ and RY, together with the atoms to which they are attached, form an
optionally substituted heterocyclyl ring or an optionally substituted heteroaryl ring; and the

others of R'®, R", R'?, R'® and R' are selected as in (a), above;

R™ R, R“S, R'7 and R"* are selected as in (a) or (b) as follows: (a) R", R RS
R'7 and R'* are each independently hydrogen, optionally substituted alkyl, optionally
substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloaltkyl,
optionally substituted aryl, optionally substituted aralkyl, optionally substituted
heterocyclyl, optionally substituted heteroaryl, or optionally substituted heteroaralkyl; or
(&) R" and RS, together with the nitrogen atom to which they are attached, form an
optionally substituted heterocyelyl ring, or an optionally substituted heteroaryl ring, and

the others of R}, RY, R“’, R'" and R'* are selected as in (a) above,

R, R¥, R* and R™ are selected as in (a) or (b) as follows: (a) R*, R*', R* and
R* are each independently hydrogen, optionally substituted alkyl, optionally substituted
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, optionally
substituted aryl, optionally substituted aralkyl, optionally substituted heterocyelyl,
optionally substituted heteroaryl, or optionally substituted heteroaralkyl; or (b)R?' and R*,
together with the nitrogen atom to which they are attached, form an optionally substituted
heterocyclyl ring, or an optionally substituted heteroaryl ring, and the others of R R,

R™ and R* are selected as in (a), above;

R% R R” and R*® are selected as in (a) or (b) as follows: (a) R®, R* R™ and
R* are each independently hydrogen, optionally substituted alkyl, optionally substituted
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, optionally
substituted aryl, optionally substituted aralkyl, optionally substituted heterocyclyl,
opticnally substituted hetercaryl, or optionally substituted heteroaralkyl; or (b) R** and R?,
together with the nitrogen atom to which they are attached, form an optionally substituted
heterocyelyl or an optionally substituted heteroaryl ring, and the others of R” 1’** R* and

R* are selected as in (a) above;
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R*, R* and R* are selected as in (a) or (b) as follows: (a) R*", R*® and R? are each
independently hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted aryl, optionally substituted aralkyl,
optionally substituted heteroaryl, optionally substituted heteroaralkyl, —C(O)RBO,
C(OORY | .CONERPRE, -COIN(RPHS(0),R®, -C(OHSR?, -C()OR?, or
C(SINRMHR?: or (b) R*® and R¥ together with the nitrogen atom to which they are
attached, form an optionally substituted heterocyclyl or an optionally substituted heteroaryl

ring, and the others of R*’, R?® and R? are selected as in (a) above;

R*® is hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted cycloalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted heterocyclyl, optionally

substituted heteroaryl, or optionally substituted heteroaralkyl;

R*! is optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted cycloalkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted heterocyelyl, optionally substituted

heteroaryl, or optionally substituted heteroaralkyl;

R* and R™ are selected as in (2) or (b) as follows: (2) R** and R* are each
independently hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted cycloalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted heterocyclyl, optionally
substituted heteroaryl, or optionally substituted heteroaralky!l; or (b) R* and R*, together
with the nitrogen atom to which they are attached, form an optionally substituted

heterocyclyl or an optionally substituted heteroaryl ring;

R™* is optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted cycloalkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted heterocyelyl, optionally substituted

heteroaryl, or optionally substituted heteroaralkyl;

each of R'-R”, R* and R“, when substituted, are substituted with one or more

substituents, each independently selected from Q';
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Q' is halo, pseudohalo, hydroxy, oxo, thia, nitro, formyl, mercapto,
hydroxycarbonyl, hydroxycarbonylalkyl, alkyl, haloalkyl, polyhaloalkyl, diaminoallkyt,
alkeny! containing 1 to 2 double bonds, alkynyl containing 1 to 2 triple bonds, cycloalkyl,
cyeloalkylalkyl, heterocyelyl, heterocyclylalkyl, aryl, heteroaryl, aralkyl, aralkenyl,
aralkynyl, heteroarylalkyl, trialkylsilyl, dialkylarylsilyl, alkyldiarylsilyl, triarylsilyl,
alkylidene, arylalkylidene, alkylcarbonyl, cycloalkylcarbonyl, heterocyclylcarbenyl,
arylcarbonyl, heteroarylcarbonyl, alkoxycarbonyl, alkoxycarbonylalkyl, aryloxycarbonyl,
aryloxycarbonylalkyl, aralkoxycarbonyl, aralkoxycarbonylalkyl, arylcarbonylalkyl,
aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl, arylamineccarbonyl,
diarylaminocarbonyl, arylalkylaminocarbonyl, alkoxy, aryloxy. heteroaryloxy,

heteroaralkoxy, heterocyclyloxy, cycloalkoxy, perfluorcalkoxy, alkenyloxy, alkynyloxy,

“aralkoxy, alkylcarbonyloxy, arylcarbonyloxy, aralkylearbonyloxy, alkoxycarbonyloxy,

aryloxycarbonyloxy, aralkoxycarbonyloxy, aminocarbonyloxy, alkylaminocarbonyloxy,
dialkylaminocarbonyloxy, alkylarylaminocarbonyloxy, diarylaminocarbonyloxy,
cycloalkylecarbonyloxy, heterocyclylcarbonyloxy, heteroarylearbonyloxy,
heteroaralkylcarbonyloxy, guanidino, isothioureido, amidino, alkylamidino,
eycloalkylamidino, heterocyclylamidino, heterocyclylalkylamidino, arylamidino,
aralkylamidino, heteroarylamidino, hetercaralkylamidine, aminothiocarbonyl,
alkylaminothiocarbonyl, arylaminothiocarbonyl, amino, aminoalkyl, alkylaminoalkyl,
dialkylaminoalkyl, arylaminoalkyl, diarylaminoalkyl, alkylarylaminoalkyl, alkylamino,
dialkylamino, haloalkylamino, cyeloalkylamino, heterocyclylamino,
heterocyelylalkylamino, arylamino, heteroarylamino, aralkylamino, heteroaralkylamino,
diarylamino, alkylarylamino, alkylcarbonylaminoe, alkoxycarbonylamino,
aralkoxycarbonylamino, arylcarbonylamine, arylcarbonylaminoalkyl,
aryloxyearbonylaminoalkyl, aryloxyarylearbonylamino, aryloxycarbonylamino,
alkylsulfonylamino, arylsulfonylamine, heteroarylsulfonylamino,
heterocyelylsulfonylamino, heteroarylthio, azido, -P(R*7),, -P(O)}R*),, -OP(O)R ),
-N(RBQ)C(O)RBQ, dialkylphosphonyl, alkylarylphosphonyl, diarylphosphonyl,
hydroxyphosphonyl, alkylthio, cycloalkylthio, heterocyclylalkylthio, arylthio, aralkylthio,
heteroaralkylthio, perfluoroalkylthio, hydroxycarbonylalkylthio, thiocyano, isothiocyano,
alkylsulfinyloxy, alkylsulfonyloxy, arylsulfinyloxy, arylsulfonyloxy, hydroxysulfonyloxy,
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alkoxysulfonyloxy, aminosulfonyloxy, alkylaminosulfonyloxy, dialkylaminosulfonyloxy,
arylaminosulfonyloxy, diarylaminosulfonyloxy, alkylarylaminosulfonyloxy, -SOzF when
Q' is on R' or when Q' is on the aryl group of R* when R? is —~C(O)(aryl), alkylsulfinyl,
alkylsulfonyl, arylsulfinyl, arylsulfonyl, hydroxysulfonyl, alkoxysulfonyl, aminosulfonyl,
alkylaminosulfonyl, dialkylaminosulfonyl, arylaminosulfonyl, diarylaminosulfonyl, or

alkylarylaminosulfonyl; or

two Q' groups, which substituted atoms in a 1,2 or 1,3 arrangement, together form

alkylene, oxaalkylene, alkylenedioxy, thicalkylenoxy or alkylenedithioxy; or
two Q' groups, which substitute the same atom, together form alkylene;

each Q' is independently unsubstituted or substituted with one or more substituents

each independently selected from Q7

each O is independently halo, pseudohalo, hydroxy, oxo, thia, nitro, formyl,
mercapto, hydroxycarbonyl, hydroxycarbonylalkyl, alkyl, haloalkyl, polyhaloalkyl,
diaminoalkyl, alkenyl containing 1 to 2 double bonds, alkynyl containing 1 to 2 triple
bonds, cyeloalkyl, eyeloalkylalkyl, heteroeyelyl, heterocyelylalkyl, aryl, heteroaryl,
aralkyl, aralkenyl, aralkynyl, heteroarylalkyl, trialkylsilyl, dialkylarylsilyl, alkyldiarylsilyl,
triarylsilyl, alkylidene, arylalkylidene, alkylcarbonyl, ¢ycloalkylcarbonyl,
heterocyclylearbonyl, arylcarbonyl, heteroarylearbonyl, alkoxycarbonyl,
alkoxycarbonylalkyl, aryloxycarbonyl, aryloxycarbonylalkyl, aralkoxycarbonyl,
aralkoxycarbonylalkyl, arylearbonylalkyl, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, arylaminocarbonyl, diarylaminocarbonyl, arylalkylaminocarbony!,
heteroaryloxy, heteroaralkoxy, heterocyclyloxy, cycloalkoxy, perfluoroalkoxy, alkenyloxy,
alkynyloxy, aralkoxy, alkylcarbonyloxy, arylcarbonyloxy, aralkylearbonyloxy,
alkoxycarbonyloxy, aryloxycarbonyloxy, aralkoxycarbonyloxy, aminocarbonyloxy,
alkylaminocarbonyloxy, dialkylaminocarbonyloxy, alkylarylaminocarbonyloxy,
diarylaminocarbonyloxy, guanidino, isothioureido, amidino, alkylamidino, arylamidino,
aminothiocarbonyl, alkylaminothiocarbonyl, arylaminothiocarbonyl, amine, aminoalkyl,
alkylaminoalkyl, dialkylaminoalkyl, arylaminoalkyl, diarylaminoalkyl,
alkylarylaminoalkyl, alkylamino, dialkylamino, haloalkylamino, arylamino, diarylamino,

alkylarylamino, alkylcarbonylamino, alkoxycarbonylamino, aralkoxycarbonylamino,
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arylcarbonylamino, arylcarbonylaminoalkyl, aryloxycarbonylaminoalkyl,
aryloxyarylcarbonylamino, aryloxycarbonylamino, alkylsulfonylamino, arylsulfonylamino,
heteroarylsulfonylamino, heterocyclylsulfonylamino, heteroarylthio, azido, -P(R*")s,
P(OYRa, -OP(OWRY ), -NR™IC(OIR™, dialkylphosphonyl, alkylarylphosphonyl,
diarylphosphonyl, hydroxyphosphonyl, alkyithio, atylthio, perfluoroalkylthio,
hydroxycarbonylalkylthio, thiocyano, isothiocyano, alkylsulfinyloxy, alkylsulfonyloxy,
arylsulfinyloxy, arylsulfonyloxy, hydroxysulfonyloxy, alkoxysulfonyloxy,
aminosulfonyloxy, alkylaminosulfonyloxy, dialkylaminosulfonyloxy,
arylaminosulfonyloxy, diarylaminosulfonyloxy, alkylarylaminosulfonyloxy, alkylsulfinyl,
alkylsulfonyl, arylsulfinyl, arylsulfonyl, hydroxysulfonyl, alkoxysulfonyl, aminosulfonyl,
alkylaminosulfonyl, dialkylaminosulfonyl, arylaminosulfonyl, diarylaminosulfonyl, or

alkylarylaminosulfonyl; or

two QF groups, which substitute atoms in a 1,2 or 1,3 arrangement, together form

alkylene, oxaalkylene, alkylenedioxy, thioalkylenoxy or alkylenedithioxy; or
two Q° groups, which substitute the same atom, together form alkylene,
R¥is hydroxy, alkoxy, aralkoxy, alkyl, heteroaryl, heterocyclyl, aryl or -NRPR*.

R* is hydrogen, alkyl, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocyclyl or
heterocycelylalkyl; and

R* is alkoxy, aralkoxy, alkyl, heteroaryl, heterocyelyl, aryl or -N(R*HRY; and

R* and R*' are each independently hydrogen, alkyl, aralkyl, aryl, heteroaryl,

heteroaralkyl or heterocyclyl, or
R* and R*' together form alkylene, azaalkylene, oxaalkylene or thiaalkylene.

72. A method of modulating triglyceride metabolism, catabolism, synthesis,
absorption, re-absorption, secretion or excretion in a mammal comprising administering an

effective amount of a compound having a formula:
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or a pharmaceutically acceptable derivative selected from the group consisting of
salts, esters, enol ethers, enol esters, acetals, ketals, orthoesters, hemiacetals, hemiketals,

acids, bases, solvates, and hydrates thereof, wherein:
nis 0 to 4;
A is -N(R%)-, -O- or -S(O),- (where t is 0 to 2);

R' and R? are each independently selected from a group consisting of hydrogen,
optionally substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl,
optionally substituted aryl, optionally substituted heteroaryl, optionally substituted
cycloalkyl, optionally substituted heterocyclyl, optionally substituted aralkyl, optionally
substituted heteroaralkyl, -OR", -SR", -N(R")R'®, -N(R"*)S(0),R®, -N(R')NR")R"®,
NR'")NR™)S(0);R®, -C(O)R'8, -C(0)OR™, -C(S)OR™, -C(0)SR™, -C(O)NR"*)R'®,
-C(O)N(R")S(0);R*®, -C(O)N(R"*)N=R'®, -C(O)N(R')N(R'*)R"®, and
-C(ON(R'IN(R"*)S(0),R®, provided that when A is O, R? is not -C(O)OR "¢, wherein R"
is optionally substituted alkyl; or

R! and R?, together with the atom to which they are attached, form an optionally
substituted cycloalkenyl, optionally substituted heterocyclyl, optionally substituted aryl, or
optionally substituted heteroaryl ring;

R? is hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted cycloalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted heteroaryl, optionally substituted
heterocyclyl, optionally substituted heteroaralkyl, -C(O)R'?, -C(O)OR'?, -S(0),R",
-C(O)N(R'HR'?, -C(ONR')S(0),R®, -CONRPNR'HR"?,
-C(O)NR)N(R'")S(0),R?, -N(R)C(O)R'’, -N(R"*)C(O)NR'HR'"?,
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NRPCOINR'HS(ORR®, -NR"HCONERHNRHR Y,
NR'OYCOINERHINERS(0RRY, -NRPICOYOR'?, -P(O)OR', or -P(OYOR*OR'%

R*, R®, R® and R” are each independently selected from a group consisting of
hydrogen, optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted aryl, optionally substituted heteroaryl, optionally
substituted cycloalkyl, optionally substituted heterocyclyl, optionally substituted aralkyl,
optionally substituted heteroaralkyl, -OR', -SR -8(0),R", NER MRS, -NR)S(0)RY,
-C(O)R'2, -C(OYOR™, -C(OIN(R?HRZ, -C(OINRZHS(0)R®, CLONRPIN(RZHRY, and
-C(ONRPHNEPHYS(0)RY; or

R*and R’, or R* and R® orR* and R, or R and RS, or R* and R7, or R® and R’,
together with the carbon atom to which they are attached, form an optionally substituted
cycloalkyl, optionally substituted heterocyclyl, an optionally substituted cycloalkenyl ring,
or together form a double bond and the others of R*, R, R® and R are as described above;
or R® and R together form an oxo, thioxo, optit)nél[y substituted imine, optionally
substituted oxime or an optionally substituted hydrazone, or R and R, together with the
carbon atom to which they are attached, form an optionally substituted exocyelic double

bond, and R* and R® are as described ahove;

R* is each independently selected from the group consisting of optionally
substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl, optionally
substituted aryl, optionally substituted heteroaryl, optionally substituted cycloalkyl,
optionally substituted heterocyclyl, halo, pseudohalo, nitro, -C(O)YORF, -C(OIN(R*HR™,
-C(OIN(R™HS(ORR™, -C(O)R™, -ORY, -SRY, -C(S)OR%, -C(0)SR®, -N(R*HR™, and
NER®S(O0RR?, or

two adjacent R® groups, together with the carbons to which they are attached, form
an optionally substituted aryl, optionally substituted cycloalkenyl, optionally substituted

heterocyclyl or optionally substituted heteroaryl;
R?is hydrogen, optionally substituted alkyl, -C(O)R'D or —S(O)2R43;

R R", R, R" and R' are selected as in (a) or (b) as follows: (a) R RY, R,
R" and R" each independently hydrogen, optionally substituted alkyl, optionally
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substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl,
optionally substituted aryl, optionally substituted arvalkyl, optionally substituted
heterocyclyl, optionally substituted heteroaryl, or optionally substituted heteroaralkyl; or
(b) R and R'? or R" and R'®, together with the atoms to which they are attached, form an
optionally substituted heterocyelyl ring or an optionally substituted heteroaryl ring; and the

others of R', R'! R, R" and R" are selected as in (a), above;

R, RP, R' R" and R" are selected as in (a) or (b) as follows: (a) R, R", R,
R'" and R'® are each independently hydrogen, optionally substituted alkyl, optionally
substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl,
optionally substituted aryl, optionally substituted aralkyl, optionally substituted
heterocyelyl, optionally substituted heteroaryl, or optionally substituted heteroaralkyl; or
(b) R" and R'®, together with the nitrogen atom to which they are attached, form an
optionally substituted heterocyelyl ring, or an optionally substituted heteroaryl ring, and

the others of R™ R, R'¢, R and R"* are selected as in (a) above,

R¥ R R and R* are selected as in (a) or (b) as follows: (a) R R, R* and
R* are each independently hydrogen, optionally substituted alkyl, optionally substituted
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, optionally
substituted aryl, optionally substituted aralkyl, optionally substituted heterocyclyt,
optionally substituted heteroaryl, or optionally substituted heteroaralkyl; or (b) R?' and R”,
together with the nitrogen atom to which they are attached, form an optionally substituted
heterocyelyl ring, or an optionally substituted heteroaryl ring, and the others of R¥ R,

R* and R* are selected as in (a), above;

RZ, R?** R* and R* are selected as in (a) or (b) as follows: (a) R R¥ R” and
R are each independently hydrogen, optionally substituted alkyl, optionally substituted
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, optionally
substituted aryl, optionally substituted aralkyl, optionally substituted heterocyclyl,
optionally substituted heteroaryl, or optionally substituted heteroaralkyl; or (b) R** and R%,
together with the nitrogen atom to which they are attached, form an optionally substituted
heterocyclyl or an optionally substituted heteroaryl ring, and the others of RZ, R**, R* and

R% are selected as in (a) above:
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R?, R and R are selected as in (2) or (b) as follows: (a) R¥, R*™ and R” are each
independently hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted aryl, optionally substituted aralkyl,
optionally substituted hetercaryl, optionally substituted heteroaralkyl, —C(O)R3°,
-C(OYOR?, -CLOIN(RIHR™, -CIOIN(RPS(ORR™, -C(O)SRY, -C(S$)OR, or
-C(SIN(R™)R?; or (b) R*® and R™ together with the nitrogen atom to which they are
attached, form an optionally substituted heterocyclyl or an optionally substituted heteroary!

ring, and the others of R?/, R% and R™ are selected as in (a) above;

R* is hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted cycloalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted haterccycelyl, optionally

substituted heteroaryl, or optionally substituted heteroaralkyl;

R* is optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted cycloalkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted heterocyclyl, optionally substituted

heteroaryl, or optionally substituted heteroaralkyl;

R* and R* are selected as in (a) or (b) as follows: (a) R* and R* are each
independently hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted cycloalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted heterocyclyl, optionally
substituted heteroaryl, or optionally substituted heteroaralkyl; or (b) R* and R*®, together
with the nitrogen atom to which they are attached, form an optionally substituted

heterocyclyl or an optionally substituted heteroaryl ring;

R*¥ is optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted cycloalkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted heterocyclyl, optionally substituted

heteroaryl, or optionally substituted heteroaralkyl;

each of R'-R*, R* and R*, when substituted, are substituted with one or more

substituents, each independently selected from Q'

COMS ID No: ARCS-275071 Received by IP Australia: Time (H:m) 10:33 Date (Y-M-d) 2010-04-28

T-86@ PB10O3/B229 F-838



28 Apr 2010

2003243328

28-B4-°18 1@:48 FROM-

10

15

20

25

30

2HTRAED

-291 -

Q! is halo, pseudohalo, hydroxy, oxo, thia, nitre, formyl, mercapto,
hydroxycarbonyl, hydroxycarbonylalkyl, alkyl, haloalkyl, polyhaloalkyl, diaminoalkyl,
alkenyl containing 1 to 2 double bonds, alkynyl containing 1 to 2 triple bonds, cycloalkyl,
cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, aryl, heteroaryl, aralkyl, aralkenyl,
aralkynyl, heteroarylalkyl, trialkylsilyl, dialkylarylsilyl, alkyldiarylsilyl, triarylsilyl,
alkylidene, arylalkylidene, alkylcarbonyl, cycloalkylearbonyl, heterocyclylcarbonyl,
arylcarbonyl, heteroarylcarbonyl, alkoxycarbonyl, alkoxycarbonylalkyl, aryloxycarbonyl,
aryloxycarbonylalkyl, aralkoxycarbonyl, aralkoxycarbonylalkyl, arylcarbonylalkyl,
aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl, arylaminocarbonyl,
diarylaminocarbonyl, arylalkylaminocarbonyl, alkoxy, aryloxy, hetercaryloxy,
heteroaralkoxy, heterocyclyloxy, cycloalkoxy, perfluoroalkoxy, alkenyloxy, alkynyloxy,
aralkoxy, alkylcarbonyloxy, arylcarbonyloxy, aralkylcarbonyloxy, alkoxycarbonyloxy,
aryloxycarbonyloxy, aralkoxycarbonyloxy, aminocarbonyloxy, alkylaminocarbonyloxy,
dialkylaminocarbonyloxy, alkylarylaminocarbonyloxy, diarylaminocarbonyloxy,
cycloalkylcarbonyloxy, heterocyclylearbonyloxy, heteroarylcarbonyloxy,
heteroaralkylcarbonylogy, guanidino, isothioureido, amidino, alkylamidino,
cyeloalkylamidino, heterocyelylamidine, heterocyclylalkylamidino, arylamidino,
aralkylamidino, heteroarylamidinoe, heteroaralkylamidino, aminothiocarbonyl,
alkylaminothiocarbonyl, arylaminothiocarbonyl, amino, aminoalkyl, alkylaminoalkyl,
dialkylaminoalkyl, arylaminoalkyl, diarylaminoalkyl, alkylarylaminoalkyl, alkylamino,
dialkylamino, haloalkylamino, cycloalkylamino, heterocyclylamino,
heterocyelylalkylamino, arylamino, heteroarylamino, aralkylamino, heteroaralkylamino,
diarylamino, alkylarylamino, alkylcarbonylamino, alkoxycarbonylamine,
aralkoxycarbonylamino, arylcarbonylamino, arylearbonylaminoalkyl,
aryloxycarbonylaminoalkyl, aryloxyarylcarbonylamino, aryloxycarbonylamino,
alkylsulfonylamino, arylsulfonylamino, heteroarylsulfonylamino,
heterocyclylsulfonylamino, heteroarylthio, azido, —P(R”)g, —P(D)(R37)3, ~DP(O)(R37)2,
NR*¥*C(0)RY, dialkylphosphonyl, alkylarylphosphonyl, diarylphosphonyl,
hydroxyphosphonyl, alkylthio, cycloalkylthio, heterocyclylalkylthio, arylthio, aralkylthio,
heteroaralkylthio, perfluoroalkylthio, hydroxycarbonylalkylthio, thiocyano, isothiocyano,

alkylsulfinyloxy, alkylsulfonyloxy, arylsulfinyloxy, arylsulfonyloxy, hydroxysulfonyloxy,
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alkoxysulfonyloxy, aminosulfonyloxy, alkylaminosulfonyloxy, dialkylaminosulfonyloxy,
arylaminosulfonyloxy, diarylaminosulfonyloxy, alkylarylaminosulfonyloxy, -8OzF when
Q' is on R'° or when Q' is on the aryl group of R? when R? is —C(O)(aryl), alkylsulfinyl,
alkylsulfonyl, arylsulfinyl, arylsulfonyl, hydroxysulfonyl, alkoxysulfonyl, aminosulfonyl,
alkylaminosulfonyl, dialkylaminosulfonyl, arylaminosulfonyl, diarylaminosulfonyl, or

alkylarylaminosulfonyl; or

two Q' groups, which substituted atoms in a 1,2 or 1,3 arrangement, together form

alkylene, oxaalkylene, alkylenedioxy, thicalkylenoxy or alkylenedithioxy; or
two Q! groups, which substitute the same atom, together form alkylene;

each Q' is independently unsubstituted or substituted with one or more substituents

each independently selected from Q%

each Q% is independently halo, pseudohalo, hydroxy, oxo, thia, nitro, formyl,
mercapto, hydroxycarbonyl, hydroxycarbonylalkyl, alkyl, haloalkyl, polyhaloalkyl,
diaminoalkyl, alkenyl containing 1 to 2 double bonds, alkyny] containing 1 to 2 triple
bonds, cycloalkyl, cyeloalkylalkyl, heterocyclyl, heterocyclylalkyl, aryl, heteroaryl,
aralkyl, aralkenyl, aralkynyl, heteroarylalkyl, trialkylsilyl, dialkylarylsilyl, alkyldiarylsilyl,
triarylsilyl, alkylidene, arylalkylidene, alkylearbonyl, cycloalkylearbonyl,
heterocyclylcarbonyl, arylearbonyl, heteroarylearbonyl, alkoxycarbonyl,
alkoxycarbonylalkyl, aryloxycarbonyl, aryloxycarbonylalkyl, aralkexycarbonyl,
aralkoxycarbonylalkyl, arylcarbonylalleyl, aminocarbonyl, alkylaminocarbonyl,
diallcylaminocarbonyl, arylaminocarbonyl, diarylaminocarbonyl, arylalkylaminocarbonyl,
heteroaryloxy, heteroaralkoxy, heterocyclyloxy, cycloalkoxy, perfluoroalkoxy, alkenyloxy,
alkynyloxy, aralkoxy, alkylcarbonyloxy, arylcarbonyloxy, aralkylcarbonyloxy,
alkoxycarbonyloxy, aryloxycarbonyloxy, aralkoxycarbonyloxy, aminocarbonyloxy,
alkylaminocarbonyloxy, dialkylaminocarbonyloxy, alkylarylaminocarbonyloxy,
diarylaminocarbonyloxy, guanidino, isothioureido, amidino, alkylamidino, arylamidino,
aminothiocarbony), alkylaminothiocarbonyl, arylaminothiocarbonyl, amino, aminoalkyl,
alkylaminoalkyl, dialkylaminoalkyl, arylaminoalkyl, diarylaminoalkyl,
alkylarylaminoalkyl, alkylamino, dialkylamino, haloalkylamino, arylamino, diarylamino,

alkylarylamino, alkylcarbonylamino, alkoxycarbonylamino, aralkoxycarbonylamino,
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arylcarbonylamino, arylcarbonylaminoaltkyl, aryloxycarbonylamincalkyl,
aryloxyarylcarbonylamino, aryloxycarbonylamino, alkylsulfonylamino, arylsulfonylamino,
heteroarylsulfonylamino, heterocyclylsulfonylamino, heteroarylthio, azido, PR,
P(OYR, -OP(OXR*),, ~N(R*C(O)R*, dialkyiphosphony!, alkylarylphosphonyl,
diarylphosphonyl, hydroxyphosphonyl, alkylthio, arylthio, perfluoroalkylthio,
hydroxycarbonylalkylthio, thioeyano, isothiocyano, alkylsulfinyloxy, alkylsulfonyloxy,
arylsulfinyloxy, arylsulfonyloxy, hydroxysulfonyloxy, alkoxysulfonyloxy,
aminosulfonyloxy, alkylaminosulfonyloxy, dialkylaminosulfonyloxy,
arylaminosulfonyloxy, diarylaminosulfonyloxy, alkylarylaminosulfonyloxy, alkylsulfinyl,
alkylsulfonyl, arylsulfinyl, arylsulfonyl, hydroxysulfonyl, alkoxysulfonyl, aminosulfonyl,
alkylaminosulfonyl, dialkylaminosulfonyl, arylaminosulfonyl, diarylaminosulfonyl, or

alkylarylaminosulfonyl; or

two Q7 groups, which substitute atoms in a 1,2 or 1,3 arrangement, together form

alkylene, oxaalkylene, alkylenedioxy, thicalkylenoxy or alkylenedithioxy; or
two Q? groups, which substitute the same atom, together form alkylene,
R*is hydroxy, alkoxy, aralkoxy, alkyl, heteroaryl, heterocyclyl, aryl or NRYRY,

R* is hydrogen, alkyl, aryl, aralkyl; heteroaryl, heteroaralkyl, heterocyelyl or
heterocyclylalkyl; and

R* is alkoxy, aralkoxy, alkyl, heteroaryl, heterocyclyl, aryl or NERORM: and

R¥ and R* are each independently hydrogen, alkyl, aralkyl, aryl, heteroaryl,

heteroaralkyl or heterocyclyl, or
R* and R together form alkylene, azaalkylene, oxaalkylene or thiaalkylenc.

73, A method of modulating bile acid metabolism, catabolism, synthesis,
absorption, re-absorption, secretion, excretion or bile acid pool composition in a mammal

comprising administering an effective amount of a compound having a formula:
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or a pharmaceutically acceptable derivative selected from the group consisting of
salts, esters, enol ethers, enol esters, acetals, ketals, orthoesters, hemiacetals, hemiketals,

acids, bases, solvates, and hydrates thereof, wherein:
nis 0 to 4;
A is -N(R?)-, -O- or -S(O)- (where t is 0 to 2);

R! and R? are each independently selected from a group consisting of hydrogen,
optionally substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl,
optionally substituted aryl, optionally substituted heteroaryl, optionally substituted
cycloalkyl, optionally substituted heterocyclyl, optionally substituted aralkyl, optionally
substituted heteroaralkyl, -OR™, -SR", -N(R")R'S, -N(R"*)S(0),R®, -N(R')N(R'*)R'S,
NR'HINR®)S(0),R*?, -C(O)R'3, -C(O)OR", -C(S)OR", -C(O)SR™, -C(O)N(R"*)R'®,
-C(O)N(R'®)S(0),R*, -C(O)N(R*)N=R'S, -C(OINR'")N(R'*)R'®, and
-C(ONR'N(R'®)S(0);R*®, provided that when A is O, R? is not -C(O)OR ', wherein R"
is optionally substituted alkyl; or

R' and R?, together with the atom to which they are attached, form an optionally
substituted cycloalkenyl, optionally substituted heterocyclyl, optionally substituted aryl, or
optionally substituted heteroaryl ring;

R’ is hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted cycloalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted heteroaryl, optionally substituted
heterocyclyl, optionally substituted heteroaralkyl, -C(O)R'?, -C(O)OR'?, -S(O),R"?,
-C(O)NR'HR'?, -C(OIN(R')S(0).R®, -C(ON(R'INR'HR?,
-C(O)NRPIN(R'")S(0):R*, -N(RC(O)R'?, -N(RP)C(ON(R'HR",
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NERP)CONRDSO)R®, NROCONRINER YR,
NEROCONRHNRMS(0):R?, -NRHIC(OIOR, -P(O)OR'?, or -P(OXOR'?YOR '

R* R® R®and R’ are each independently selected from a group consisting of
hydrogen, optionally substituted alkyl, optionaily substituted alkenyl, optionally
substituted alkynyl, optionally substituted aryl, optionally substituted heteroaryl, optionally
substituted cycloalkyl, optionally substituted heterocyelyl, optionally substituted aralkyl,
optionally substituted heteroaralkyl, -OR'%, -SR"%, -S(0),R", NR'HR'S, -N(R™)S(O)RY,
_C(OIR'?, -C(OYOR, -CON(R?HYRZ, -C(OIN(RHS(0),R?, CLONRHN(R?HRY, and
C(ONERPINRHS(0)RY; or

R*and B°, or R* and R®, orR* and R7, or R” and Rﬁ, or R? and RT, or RS and R"',
together with the carbon atom to which they are attached, form an optionally substituted
eycloalkyl, optionally substituted heterocyclyl, an optionally substituted cycloalkenyl ring,
or together form a double bond and the others of R* R?, R® and R’ are as described above;
or R® and R” together form an oxo, thioxo, optionally substituted imine, optionally
substituted oxime or an optionally substituted hydrazone, or R® and R’, together with the
carbon atom to which they are attached, form an optionally substituted exocyclic double

bond, and R* and R? are as described above;

R® is each independently selected from the group consisting of optionally
substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl, optionally
substituted aryl, optionally substituted heteroaryl, optionally substituted cycloalkyl,
optionally substituted heterocyelyl, halo, pseudohalo, nitro, -C(O)OR™, -C(OYN(R*)R™,
LC(OIN(RPS(O),RY, -C(O)R?®, -ORY, -SRY, -C(S)OR%, -C(0)SR™, -N(R™)R™, and
NER*¥S(0).RY, or

two adjacent R* eroups, together with the carbons to which they are attached, form
an optionally substituted aryl, optionally substituted cycloalkenyl, optionally substituted

heterocycly! or optionally substituted hetercaryl;
R is hydrogen, optionally substituted alkyl, -C(OR" or HS(O)gR” ;

R R', R R™ and R' are selected as in (a) or (b) as follows: (a) R', R', R",
R" and R'® each independently hydrogen, optionally substituted alkyl, optionally
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substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl,
optionally substituted aryl, optionally substituted aralkyl, optionally substituted
heterocyclyl, optionally substituted heteroaryl, or optionally substituted heteroaralkyl; or
(M R" and R or R¥ and R'g, together with the atoms to which they are attached, form an
optionally substituted heterocyclyl ring or an optionally substituted heteroaryl ring; and the

others of R'®, R'", R'2, R" and R' are selected as in (a), above;

RY R, R R'7 and R'® are selected as in (a) or (b) as follows: (2) R", R'5, R,
R'” and R'® are each independently hydrogen, optionally substituted alkyl, optionally
substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl,
optionally substituted aryl, optionally substituted aralkyl, optionally substituted
heterocyclyl, optionally substituied heteroaryl, or optionally substituted heteroaralkyl; or
(b) R" and R'S, together with the nitrogen atom to which they are attached, form an
optionally substituted heterocyclyl ring, or an optionally substituted heteroaryl ring, and

the others of R, R, Rls, R and R'® are selected as in {a) above,

R?® R?', R* and R* are selected as in (a) or (b) as follows: (a) R¥ R?', R* and
R* are each independently hydrogen, optionally substituted alkyl, optionally substituted
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, optionally
substituted aryl, optionally substituied aralkyl, optionally substituted heterocyclyl,
optionally substituted heteroaryl, or optionally substituted heteroaralkyl; or (b) R?' and R¥,
together with the nitrogen atom to which they are attached, form an optionally substituted
heterocyclyl ring, or an optionally substituted heteroaryl ring, and the others of R, R,

R* and R* are selected as in (a), above;

R2 R R and R* are selected as in (a) or (b) as follows: (a) R, R*, R* and
R are each independently hydrogen, optionally substituted alkyl, optionally substituted
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, optionally
substituted aryl, optionally substituted aralkyl, optionally substituted heterocyclyl,
optionally substituted heteroaryl, or optionally substituted heteroaraikyl; or (b) R?** and R®,
together with the nitrogen atom to which they are attached, form an optionally substituted
heterocyelyl or 4n optionally substituted heteroaryl ring, and the others of R%, R*, R* and

R* are selected as in (a) above;
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R?, R® and R? are selected as in (a) or (b) as follows: (a) R*’, R?** and R¥ are each
independently hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted aryl, optionally substituted aralkyl,
optionally substituted heteroaryl, optionally substituted heteroaralkyl, -C(O)R3°,
_C(OYORY, -COINRR™, -COINR™)S(0).R?, -C(0)SR™, -C(S)OR™, or
~C(S)N(R32)R33; or (h) R** and R? together with the nitrogen atom to which they are
attached, form an optionally substituted heterocyclyl or an optionally substituted heteroaryl

ring, and the others of R, R* and R* are selected as in (a) above;

R* ig hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted cycloalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted heterocyclyl, optionally

substituted heteroaryl, or optionally substituted hetercaralkyl;

R is optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted cycloalkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted heterocyclyl, optionally substituted

hetemaryl, or optionally substituted heteroaralkyl;

R* and R* are selected as in (a) or (b) as follows: (a) R* and R* are each
independently hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted cycloalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted heterocyclyl, optionally
substituted heteroaryl, or optionally substituted heteroaralkyl; or (b) R* and R™, together
with the nitrogen atom to which they are attached, form an optionally substituted

heterocyclyl or an optionally substituted heteroaryl ring;

R* is optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted cycloalkyl, optionally substituted aryl,
opticnally substituted aralkyl, optionally substituted heterocyclyl, optionally substituted

hetercaryl, or optionally substituted heteroaralkyl;'

each of R'-R*, R*? and R®, when substituted, are substituted with one or more

substituents, each independently selected from Q';
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Q! is halo, pseudohalo, hydroxy, oxo, thia, nitro, formyl, mercapto,
hydroxycarbonyl, hydroxycarbonylalkyl, alkyl, haloalkyl, polyhaloalkyl, diaminoalkyl,
alkenyl ¢ontaining 1 to 2 double bonds, alkyny] containing 1 to 2 triple bonds, cycloalkyl,
cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, aryl, heteroaryl, aralkyl, aralkenyl,
aralkynyl, heteroarylalkyl, trialkylsilyl, dialkylarylsilyl, alkyldiaryleilyl, triarylsilyl,
alkylidene, arylalkylidene, alkylcarbonyl, cycloalkylcarbonyl, heterocyclylcarbonyl,
arylcarbonyl, heteroarylcarbonyl, alkoxycarbonyl, alkoxycarbonylalkyl, aryloxycarbonyl,
aryloxycarbonylalkyl, aralkoxycarbonyl, aralkoxycarbonylalkyl, arylcarbonylalkyl,
aminocarbonyl, allkylaminocarbonyl, dialkylaminocarbonyl, arylaminocarbonyl,
diarylaminocarbonyl, arylalkylaminocarbonyl, alkoxy, aryloxy, heteroaryloxy,
heteroaralkoxy, heterocyclyloxy, eycloalkoxy, perfluoroalkoxy, alkenyloxy, alkynyloxy,
aralkoxy, alkylcarbonyloxy, arylcarbonyloxy, aralkylcarbonyloxy, alkoxycarbonyloxy,
aryloxycarbonyloxy, aralkoxycarbonyloxy, aminocarbonyloxy, alkylaminocarbonyloxy,
dialkylaminocarbonyloxy, alkylarylaminocarbonyloxy, diarylaminocarbonyloxy,
cycloalkylcarbonyloxy, heterocyclylcarbonyloxy, heteroarylearbonyloxy,
heteroaralkylearbonyloxy, guanidino, isothioureido, amidino, alkylamidino,
cycloalkylamidino, heterocyelylamidino, heterocycelylalkylamidino, arylamidino,
aralkylamidino, heteroarylamidino, heteroaralkylamidino, aminothiocarbonyl,
alkylaminothiocarbonyl, arylaminothiocarbonyl, amino, aminealkyl, alkylaminoalkyl,
dialkylaminoalkyl, arylaminoalkyl, diarylaminoalkyl, alkylarylaminoalkyl, alkylamino,
dialkylamino, haloalkylamino, cycloalkylamino, heterocyclylamino,
heterocycelylalkylamino, arylamine, heteroarylamino, aralkylamino, heteroaralkylamino,
diarytamino, alkylarylamino, alkylcarbonylamino, alkoxycarbonylamino,
aralkoxycarbonylaming, arylcarbonylamino, arylearbonylaminoalkyl,
atyloxycarbonylaminoalkyl, aryloxyarylcarbonylamino, aryloxycarbonylamino,
alkylsulfonylamino, arylsulfonylamino, heteroarylsulfonylamino,
heterocyclylsulfonylamino, heteroarylthio, azido, P(R”)z, ~P(O)(R37)2, -OP(OYR>"),,
NR¥®C(0)RY, dialkylphosphonyl, alkylarylphosphonyl, diarylphosphonyl,
hydroxyphosphonyl, alkylthio, cycloalkylthio, heterocyclylalkylthio, arylthio, aralkylthio,
heteroaralkylthio, perfluoroalkylthio, hydroxycarbenylalkylthio, thioeyano, isothioeyano,
alkylsulfinyloxy, alkylsulfonyloxy, arylsulfinyloxy, arylsulfonyloxy, hydroxysulfonyloxy,
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alkoxysulfonyloxy, aminesulfonyloxy, alkylaminosulfonyloxy, dialkylaminosulfonyloxy,
arylaminosulfonyloxy, diarylaminosulfonyloxy, alkylarylaminosulfonyloxy, -SO.F when
Q' is on R or when Q' is on the aryl group of R? when R* is —C(O)(aryl), alkylsulfinyl,
alkylsulfonyl, arylsulfinyl, arylsulfonyl, hydroxysulfonyl, alkoxysulfonyl, aminosulfonyl,
alkylaminosulfonyl, dialkylaminosulfonyl, arylaminosulfonyl, diarylaminosulfonyl, or

alkylarylaminosulfonyl; or

two (' groups, which substituted atoms in a 1,2 or 1,3 arrangement, together form

allylene, oxaalkylene, alkylenedioxy, thioalkylenoxy or alkylenedithioxy; or
two (' groups, which substitute the same atom, together form alkylene;

each Q1 is independently unsubstituted or substituted with one or more substituents

each independently selected from Q7

each Q7 is independently halo, pseudohalo, hydroxy, oxo, thia, nitro, formyl,
mercapto, hydroxycarbonyl, hydroxycarbonylalkyl, alkyl, haloalkyi, polyhaloalkyl,
diaminoalkyl, alkeny] ¢ontaining 1 to 2 double bonds, alkynyl containing 1 to 2 wriple
bonds, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyelylalkyl, aryl, heteroaryl,
aralkyl, aralkenyl, aralkynyl, heteroarylalkyl, trialkylsilyl, dialkylarylsilyl, alkyldiarylsilyl,
triarylsilyl, alkylidene, arylalkylidene, alkylcarbonyl, cycloalkylcarbonyl,
heterocyclylcarbonyl, arylcarbonyl, heteroarylearbonyl, alkoxycarbonyl,
alkoxycarbonylalkyl, aryloxycarbonyl, aryloxycarbonylalkyl, aralkoxycarbonyl,
aralkoxycarbonylalkyl, arylcarbonylalkyl, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, arylaminocarbonyl, diarylaminocarbonyl, arylalkylaminocarbonyl,
heteroaryloxy, heteroaralkoxy, heterocyclyloxy, cycloalkoxy, perfluoroalkoxy, alkenyloxy,
alkynyloxy, aralkoxy, alkylcarbonyloxy, arylcarbonyloxy, aralkylcarbonyloxy,
alkoxycarbonyloxy, aryloxycarbonyloxy, aralkoxycarbonyloxy, aminocarbonyloxy,
alkylaminocarbonyloxy, dialkylaminocarbonyloxy, alkylarylaminocarbonyloxy,
diarylaminocarbonyloxy, guanidino, isothioureido, amidino, alkylamidine, arylamidino,
aminothiocarbonyl, alkylaminothiocarbonyl, arylaminothiocarbonyl, amino, aminoalkyl,
alkylaminoalkyl, dialkylaminoalkyl, arylaminoalkyl, diarylaminoatkyl,
alkylarylaminoalkyl, alkylamino, dialkylamino, haloalkylamino, arylamino, diarylamino,

alkylarylamino, alkylcarbonylaming, alkoxycarbonylamino, aralkoxycarbonylamino,
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arylcarbonylamino, arylearbonylaminoalkyl, aryloxycarbonylaminoalkyl,
aryloxyarylcarbonylamino, aryloxycarbonylamino, alkylsulfonylamino, arylsulfonylamino,
heteroarylsulfonylamino, heterocyclylsulfonylamino, heteroarylthio, azido, PR,
-P(OYR™Y,, -OP(ONR Y. -NR*HC(OIRY, dialkylphosphonyl, alkylarylphosphonyl,
diarylphosphonyl, hydroxyphosphonyl, alkylthio, arylthio, perfluoroalkylthio,
hydroxycarbonylalkylthio, thiocyano, isothiocyano, alkylsulfinyloxy, alkylsulfonyloxy,
arylsulfinyloxy, arylsulfonyloxy, hydroxysulfonyloxy, alkoxysulfonyloxy,
aminosulfonyloxy, alkylaminosulfonyloxy, dialkylaminosulfonyloxy,
arylaminosulfonyloxy, diarylaminosulfonyloxy, alkylarylaminosulfonyloxy, alkylsulfinyl,
alkylsulfonyl, arylsulfinyl, arylsulfonyl, hydroxysulfonyl, alkoxysulfonyl, aminosulfonyl,
alkylaminosulfonyl, dialkylaminosulfonyl, arylaminosulfonyl, diarylaminosulfonyl, or

alkvlarylaminosuifonyl; or

two Q2 groups, which substitute atoms in a 1,2 or 1,3 arrangement, together form

alkylene, oxaalkylene, alkylenedioxy, thicalkylenoxy or alkylenedithioxy; or
two Q7 groups, which substitute the same atom, together form alkylene,
R is hydroxy, alkoxy, aralkoxy, alkyl, heteroaryl, heterocyclyl, aryl or -NRYRY,

R*® is hydrogen, alkyl, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocyclyl or
heterocyclylalkyl; and

R* is alkoxy, aralkoxy, alkyl, heteroaryl, heterocyelyl, aryl or NR*HRY: and

R* and R* are each independently hydrogen, alkyl, aralkyl, aryl, heteroaryl,

heteroaralkyl or heterocyclyl, or
R* and R¥! together form alkylene, azaalkylene, oxaalkylene or thiaalkylene.

74. A compound that is 3-(indan-5-ylcarbamoyl)-1,2,3,6-tetrahydroazepino[4,5-

blindole-3-carboxylic acid ethyl ester,

75, The method according to any of claims 57, 67, 68, 69, 70, 71, 72. and 73

wherein

nis 0to4:
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A is -N(R)-;

R! is optionally substituted heterocyelyl, -C(OYORM, -C($HORY, -C(O)SRY,
CLOIN(RIR', -C(OINR*IN=R" or —C(D)N(R”)N(R”)R'G;

R? is hydrogen or optionally substituted alkyl;
R? is -C(O)R';

R* is hydrogen, optionally substituted alkyl, -C(O)R'%, -C(O)ORY or
-C(O)N(R™)R™,

R, R® and R7 are each independently hydrogen, optionally substituted alkyl,
optionally substituted aralkyl, optionally substituted heteroaralkyl, -OR", -srR",
-S(0)R™, -NRIR', -C(OR", -C(OYORY, or -CONRHR™;

or RS and R’, together with the carbon to which they are attached, form an
optionally substituted cycloalkyl, or an optionally substituted heterocyclyl, or R® and R’

together form an oxo, and R’ is as described above:

R? is each independently selected from the group consisting of optionally
substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl, optionally
substituted aryl, opticnally substituted heteroaryl, optionally substituted cycloalkyl,

optionally substituted heterocyclyl, halo, pseudohalo, and nitro;
R?is hydrogen or optionally substituted alkyl,

R' is aryl substituted with one or more from the group consisting of the following:

halo, pseudohalo, haloalkyl and polyhaloalkyl;

R'*, R", R'® and R'7 are each independently hydrogen, optionally substituted alkyl,
optionally substituted alkenyl, optionally substituted cycloalkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted heteroaryl, or optionally substituted

heteroaralkyl; or

R'® and R'®, together with the nitrogen atom to which they are attached, form an
optionally substituted heterocyclyl ring or an optionally substituted heteroaryl ring, and R™

and R'7 are as described above; or
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R" is optionally substituted alkyl;
R*, R?' and R are each independently hydrogen or optionally substituted alkyl; or

R and R”, together with the nitrogen to which they are attached, form an

optionally substituted heterocyclyl ring or an optionally substituted heteroaryl ring.

76. The method according to any of claims 57, 67, 68, 69, 70, 71, 72. and 73

wherein the compound ig selected from the group consisting of:

ethyl 3-(3,4-difluorobenzoyl)-1-methyl-1,2,3,6-tetrahydroazepino[4,5-b]indole-5-

carboxylate;

ethyl 3-(3,4-difluorobenzoyl)-1,1-dimethyl-1,2,3 6-tetrahydroazepino[4,5-b]indole-

S-carboxylate;

isopropyl 3-(3,4-difluorobenzoyl)-1-methyl-1,2.3,6-
tetrahydroazepino[4,5-bJindole-5-carboxylate;

3-(3 4-difluorobenzoyl)-2-methyl-1,2,3,6-tetrahydroazepino[4,5-b]indole-5-

carboxylic acid cyclobutylamide;

3-(3,4-difluorobenzoyl)-1-methyl-1,2,3,6-tetrahydroazepino[4,5-b]indole-5-

carboxylic acid cyclobutylamide;

cyclobutyl 3-(3.4-difluorobenzoyl)-1,1-dimethyl-1,2,3,6-

tetrahydroazepino[4,5-blindole-5-carboxamide,

ethyl 3-(4-chlorobenzoyl)-1-methyl-1,2,3,6-tetrahydroazepino[4,5-b]indole-5-

carboxylate,

ethyl 3-(4-chlorobenzoyl)-1,1-dimethyl-1,2,3,6-tetrahydroazepino[4,5-b]indole-5-

carboxylate,

ethyl 3-(4-fluorobenzoyl)-1-methyl-1,2,3,6-tetrahydroazepino[4,5-b]indole-5-

carboxylate;

n-propyl 3(4-fluorobenzoyl)-2-methyl-1,2,3,6-tetrahydroazepino[4,5-blind ole-5-

carboxylate,
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3-(4-fluoro-benzoyl)-1,2,3 6-tetrahydroazepino[4,5-blindole~5-carboxylic acid
propylamide;

3-(4-fluorobenzoyl)-1,2,3,6-tetrahydroazepino[4,5-blindele-5-carboxylic acid

cyclopropylamide;

3-(4-fluorobenzoyl)-1,2,3,6-tetrahydroazepino[4,5-b]lindole-5-carboxylic acid
cyclopropylmethyl-amide;

3-(4-fluorobenzoyl)-1,2,3,6-tetrahydroazepino[4,5-b]indole-5-carboxylic acid

cyclobutylamide;

3-(4-fluorobenzoyl)-1,2,3,6-tetrahydroazepino[4,5-b]indole-5-carboxylic acid sec-

butylamide;

3-(4-fluorobenzoyl)-1,2,3,6-tetrahydroazepino[4,5-b]indole-5-carboxylic acid
cyclopentylamide,

3-(4-fluorobenzoyl)-2-methyl-1,2,3 6-tetrahydroazepino[4,5-b]indole-5-carboxylic

acid cyclobutylamide;

3-(3,4-difluorobenzoyl)-1,1-tetramethylene-1,2.3,6-tetrahydroazepino
[4,5-blindole-5-carboxylic acid ethyl ester;

9-fluoro-3-(4-fluorobenzoyl)-1,1-dimethyl-1,2,3 6-tetrahydroazepino[4,5-bJindole-

5-carboxylic acid ethyl ester;

8-dibenzylamino-3-(4-flucrobenzoyl)-1,1-dimethyl-1,2,3,6-
tetrahydroazepino[4,5-b]indole-5-carboxylic acid ethyl ester;

8-[(2-chloroethyl)methylamino]-3-(4-fluorobenzoyl)-1,1-dimethyl-1,2,3,6-
tetrahydroazepino[4,5-b]indole-5-carboxylic acid ethyl ester;

8-(3,3-dimethylureido)-3-(4-fluorobenzoyl)-1,1-dimethyl-1,2,3,6-

tetrahydroazepino[4,5-5]indole-5-carboxyhe acid ethyl ester;

3-(4-fluorobenzoyl)-1,1-dimethyl-8-[methyl(pyrrohidine-4-carbonyl)amino -
1,2,3,6-tetrahydroazepino[4,5-b]indole-5-carboxylic acid ethyl ester;
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3-(4-fluorobenzoyl)-1,1-dimethyl-8-(trimethylureido)-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester;

3-(4-fluorobenzoyl)-1,1-dimethyl-8-[methyl(morpholine-4-carbonyl)amine]-

1,2,3,6-tetrahydroazepino[4,5-b]indole-3-carboxylic acid ethyl ester;

3-(4-flyorobenzoyl)-1,1-dimethyl-8-(piperidine- 1 -carbonyloxy)-1,2,3,6-
tetrahydroazepino[4,5-b]indole-5-carboxylic acid ethyl ester;

3-(4-fluorobenzoyl)-1,1-dimethyl-8-(4-methylpiperazin-1-ylcarbamoyloxy)-
1,2,3,6-tetrahydroazepino[4,5-b]indole-5-carboxylic acid ethyl ester;

3-(4-fluorobenzoyl)-1,1-dimethyl-8-phenethylcarbamoyloxy-1,2,3,6-
tetrahydroazepino[4,5-b]indole-5-carboxylic acid ethyl ester;

3-(4-fluorobenzoyl)-1,1-dimethyl-8-(thiophen-2-ylmethylcarbamoyloxy)-1,2,3,6-

tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester;

3-(4-fluorabenzoyl)-1,1-dimethyl-8-(furan-2-ylmethylcarbamoyloxy)-1,2,3,6-
tetrahydroazepino[4,5-flindole-5-carboxylic acid ethyl ester;

3-(4-fluorobenzoyl)-1,1-dimethyl-8-(1 -methyl-3-pyridin-2-yl-ethylureido)- 1,2,3,6-
tetrahydroazepino[4,5-b]indole-5-carboxylic acid ethyl ester;

8-(4-fluorobenzoylmethylamino)-3-(4-fluorobenzoyl)-1,1-dimethyl-1,2,3,6-
tetrahydroazepino[4,5-b)indole-5-carboxylic acid ethyl ester;

8-(3-cyclopropyl-1-methylureido)-3-(4-fluorobenzoyl)-1,1 -dimethyl-1,2,3 6-
tetrahydroazepino[4,5-b]indole-5-carboxylic acid ethyl ester;

3-(4-fluorobenzoyl)-1,1-dimethyl-8-( 1 -methyl-3-pyridin-2-ylmethylureido)-
1,2,3,6-tetrahydroazepino[4,5-b]indole-3-carboxylic acid ethyl ester;

8-cyclobutylcarbamoyloxy-3-(4-fluorobenzoyl)-1,1-dimethyl-1,2,3,6-
tetrahydroazepino[4,5-b]indole-5-carboxylic acid ethyl ester,

8-cyclopentylcarbamoyloxy-3-(4-fluorobenzoyl)-1,1-dimethyl-1,2,3,6-

tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester,

COMS ID No: ARCS-275071 Received by IP Australia: Time (H:m) 10:33 Date (Y-M-d) 2010-04-28

F-535



28 Apr 2010

2003243328

28-B4-°18 1@:53 FROM-

10

15

20

25

ZWITEGE-)

- 305 -

8-cyclohexylcarbamoyloxy-3-(4-fluorobenzoyl)-1,1-dimethyl-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester;

3-(4-fluorobenzoyl)-1,1-dimethyl-8-(5-methylpyrazin-2-ylmethylcarbamoyloxy)-
1,2.3,6-tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester;

3-(4-fluorobenzoyl)-1,1 -dimethyl-8-methylcarbamoyloxy-1,2,3,6-
tetrahydroazepino[4,5-b]indole-5-carboxylic acid ethyl estet;

3-(4-fluorobenzoyl)-1,1-dimethyl-8-isopropylcarbamoyloxy-1,2,3,6-

tetrahydroazepino(4,5-b]indole-5-carboxylic acid ethyl ester,

8-(azetidine-1-carbonyloxy)-3-(4-flucrobenzoyl)-1,1-dimethyl-1,2,3,6-
tetrahydroazepino[4,5-b]indole-5-carboxylic acid ethyl ester,

3-(4-fluorobenzoyl)-1, 1 -dimethyl-8-(4-pyridin-2-yl-piperazine-1-carbonyloxy)-
1,2,3,6-tetrahydroazepino[4,5-b]indole-5-carboxylic acid ethy!l ester;

8-cyclopropylearbamoyloxy-3-(4-fluorobenzoyl)-1,1-dimethyl-1,2,3,6-
tetrahydroazepino[4,5-b]lindole-5-carboxylic acid ethyl ester;

8-(ethyl(isopropyl)carbamoyloxy)-3-(4-fluorobenzoyl)-1,1-dimethyl-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester;

3-(4-fluorobenzoyl)-1,1-dimethyl-8-(pyridin-2-ylmethylcarbamoyloxy)-1,2,3,6-
tetrahydroazepino[4,5-blindole-3-carboxylic acid ethyl ester,

3-(3,4-difluorobenzoyl)-1,1,6-trimethyl-1,2,3,6-tetrahydroazepino[4,5-bindole-5-

carboxylic acid ethyl ester;

3-(4-fluorobenzoyl)-1,1-dimethyl-8-(pyridin-3-ylmethylcarbamoyloxy)-1,2,3,6-
tetrahydroazepino[4,5-b)indole-5-carboxylic acid ethyl ester;

$-ethoxycarbonyloxy-3-(4-fluorobenzoyl)-1, 1-dimethyl-1,2,3,6-
tetrahydroazepino[4,5-b)indole-5-carboxylic acid ethyl ester;

3-(4-fluorobenzoyl)-1,1-dimethyl-8-(pyrrolidine- 1 -carbonyloxy)-1,2,3,6-
tetrahydroazepino(4,5-b]indole-5-carboxylic acid ethyl ester;

COMS ID No: ARCS-275071 Received by IP Australia: Time (H:m) 10:33 Date (Y-M-d) 2010-04-28

T-860 PB11E/B2:29

F-535



28 Apr 2010

2003243328

28-B4-°18 1@:53 FROM- T-86@ PB119/8229

10

15

20

25

AU TGGR- |

- 306 -

8-diethylcarbamoyloxy-3-(4-fluorobenzoyl)-1,1-dimethyl-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester;

8-dimethylcarbamoyloxy-3-(4-fluorobenzoyl)-1,1-dimethyl-1,2.3 6-
tetrahydroazepino[4,5-b]indole-5-carboxylic acid ethyl ester;

3-(4-fluorobenzoyl)-1,1-dimethyl-8-(morpholine-4-carbonyloxy)-1,2,3,6-
tetrahydroazepino[4,5-b)indole-5-carboxylic acid ethyl ester;

8-diisopropylcarbamoyloxy-3-(4-fluorobenzoyl)-1,1-dimethyl-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester;

3-(4-flyorobenzoyl)-1,1-dimethyl-8-(4-methyl-piperazine-1-carbonyloxy)-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid sthyl ester;

3-(4-fluorobenzoyl)-1,1-dimethyl-8-(2-oxoimidazolidine-1-carbonyloxy)-1,2,3,6-
tetrahydroazepino[4,5-b]indole-5-carboxylic acid ethyl ester;

3-(4-fluorobenzoyl)-1,1-dimethyl-8-(N-methyl-N-phenyl-carbamoyloxy)-1,2,3,6-
tetrahydroazepino[4,5-b]indole-5-carboxylic acid ethyl ester;

8-(2-dimethylaminoethylcarbamoyloxy)-3-(4-fluorobenzoyl)-1,1-dimethyl-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester;

3-(4-fluorobenzoyl)-1,1-dimethyl-8-(2-pyridin-2-yl-ethylcarbamoyl oxy)-1,2,3,6-
tetrahydroazepino[4,5-b]indole-5-carboxylic acid ethyl ester

3-(4-fluorobenzoyl)-1,1-dimethyl-8-(pyridin-4-yl-methylcarbamoyloxy)-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester;

3-(4-fluorobenzoyl)-1,1-dimethyl-8-phenoxycarbonyloxy-1,2,3,6-
tetrahydroazepino[4,5-b]indole-5-carboxylic acid ethyl ester;

8-benzyloxycarbonyloxy-3-(4-fluorobenzoyl)-1,1-dimethyl-1,2.3 ,6-
tetrahydroazepino[4,5-b)indole-5-carboxylic acid ethyl ester;

8-(2-dimethylaminoethoxycarbonyloxy)-3-(4-fluorobenzoyl)-1,1-dimethyl-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylic acid ethyl ester;
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8-(N-benzylmethylamino)-3-(3,4-difluorobenzoyl)-1,1-dimethyl-1,2,3,6-
tetrahydroazepino[4,5-b]indole-5-carboxylic acid ethyl ester; and

9-(1-benzyl-3,3-dimethylureido)-3-(4-fluoro-benzoyl)-1,1-dimethyl-1,2,3,6-
tetrahydroazepino[4,5-b]indole-5-carboxylic acid ethyl ester.

77. A compound that is isopropyl 3-(3,4-difluorobenzoyl)-1,1-dimethyl-1,2,3,6-
tetrahydroazepino[4,5-blindole-5-carboxylate,

78. A composition comprising isopropyl 3-(3,4-difluorobenzoyl)-1,1-dimethyl-
1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylate and a pharmaccutically acceptable

carrier.

79, A method of treating or ameliorating one or more symptoms of a disease or
disorder in which farnesoid X receptor activity is implicated, selected from hypertipidemia,
hypercholesterolemia, hypertriglyceridemia, dyslipidcrﬂia, lipodystrophy, atherosclerosis,
atherosclerotic disease, atherosclerotic cardiovascular disease, Syndrome X, diabetes
mellitus, type II diabetes, insulin insensitivity, hyperglycemia, cholestasis or obesity,
comprising administering 10 a subject in need thereof an effective amount of isopropyl 3-
(3,4-difluorobenzoyl)-1,1-dimethyl-1,2,3.6-tetrahydroazepino[4,3-b]indole-5-carboxylate
or a pharmaceutically acceptable derivative selected from the group consisting of salts,
esters, enol ethers, enol esters, acetals, ketals, orthoesters, hemiacetals, hemiketals, acids,
bases, and hydrates thereof, each optionally together with a pharmaceutically acceptable

Carrier.

80. A method of reducing the risk of occurrence of, or complications arising
from, hyperlipidemia, hypercholesterolemia, hypertriglyceridemia, dyslipidemia,
lipodystrophy, atherosclerosig, atherosclerotic disease, atherosclerotic cardiovascular
disease, Syndrome X diabetes mellitus, type [ diabetes, insulin insensitivity,
hyperglycemia, cholestasis and obesity in a subject, comprising administering to a subject
in need theeof an effective amount of isopropyl 3-(3,4-difluorobenzoyl)-1,1-dimethyl-
1,2.3,6-tetrahydroazepino[4,5-b]indole-5-carboxylate or a pharmaceutically acceptable

derivative selected from the group consisting of salts, esters, enol ethers, enol esters,
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acetals, ketals, orthoesters, hemiacetals, hemiketals, acids, bases, and hydrates thereof,

each optionally together with a pharmaceutically acceptable carrier.

81. A method of reducing plasma cholesterol levels in a subject in need thereof,
comprising administering to the subject an effective amount of isopropyl 3-(3,4-
difluorobenzoyl)-1,1-dimethyl-1,2,3,6-tetrahydroazepino[4,5-blindole-5-carboxylate or a
pharmaceutically acceptable derivative selected from the group consisting of salts, esters,
enol ethers, enol esters, acetals, ketals, orthoesters, hemiacetals, hemiketals, acids, bases,

and hydrates thereof, each optionally together with a pharmaceutically acceptable carrier.

82. A method of reducing plasma triglyceride levels in a subject in need
thereof, comprising administering to the subject an effective amount of isopropyl 3-(3,4-
difluorobenzoyl)-1,1-dimethyl-1,2,3,6-tetrahydroazepino[4,5-b]indole-5-carboxylate or a
pharmaceutically acceptable derivative selected from the group consisting of salts, esters,
enol ethers, enol esters, acetals, ketals, orthoesters, hemiacetals, hemiketals, acids, bases,

and hydrates thereof, each optionally together with a pharmaceutically acceptable carrier.

83. A method of treating or ameliorating one or more symptoms of a disease or
disorder which is affected by abnormal cholesterol, triglyceride, or bile acid levels,
comprising administering to a subject in need thereof an effective amount of isopropyl 3-
(3,4-difluorobenzoyl)-1,1-dimethyl-1,2,3,6-tetrahydroazepino[4,5-b]indole-5-carboxylate
or a pharmaceutically acceptable derivative selected from the group consisting of salts,
esters, enol ethers, enol esters, acetals, ketals, orthoesters, hemiacetals, hemiketals, acids,
bases, and hydrates thereof, each optionally together with a pharmaceutically acceptable

carrier.

84. A method of modulating cholesterol metabolism, catabolism, synthesis,
absorption, re-absotption, secretion or excretion in a mammal, comprising administering to
the mammal an effective amount of isopropyl 3-(3,4-difluorobenzoyl)-1,1-dimethyl-
1,2,3,6-tetrahydroazepino[4,5-b)indole-5-carboxylate or a pharmaceutically acceptable
derivative selected from the group consisting of salts, esters, enol ethers, enol esters,
acetals, ketals, orthoesters, hemiacetals, hemiketals, acids, bases, and hydrates thereof,

each optienally together with a pharmaceutically acceptable carrier.
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85. A method of modulating triglyceride metabolism, catabolism, synthesis,
absorption, re-absorption, secretion or excretion in a mammal ¢comprising administering to
the mammal an effective amount of isopropyl 3-(3,4-diflucrobenzoyl)-1,1-dimethyl-
1,2,3,6-tetrahydroazepino[4,5-b)indole-5-carboxylate or a pharmaceutically acceptable
derivative selected from the group consisting of salts, esters, enol ethers, enol esters,
acetals, ketals, orthoesters, hemiacetals, hemiketals, acids, bases, and hydrates thereof,

¢ach optionally together with a pharmaceutically acceptable carrier.

86. A method of modulating bile acid metabolism, catabolism, synthesis,
absorption, re-absorption, secretion, excretion or bile acid pool composition in a mammal
comprising administering an effective amount of isopropyl 3-(3,4-diflucrobenzoyl)-1,1-
dimethyl-1,2,3,6-tetrahydroazepino[4,5-b)indole-5-carboxylate or a pharmaceutically
acceptable derivative selected from the group consisting of salts, esters, enol ethers, enol
esters, acetals, ketals, orthoesters, hemiacetals, hemiketals, acids, bases, and hydrates

thereof, each optionally together with a pharmaceutically acceptable carrier.

87.  Use of a compound having a formula:

or a pharmaceutically acceptable derivative selected from the group consisting of
salts, esters, enol ethers, enol esters, acetals, ketals, orthoesters, hemiacetals, hemiketals,

acids, bases, solvates, and hydrates thereof, wherein:
nis0to 4;
Ais -N(RY-, -0- or ~8(0)- (where tis 0 to 2);

R' and R? are each independently selected from a group consisting of hydrogen,
optionally substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl,
optionally substituted aryl, optionally substituted heteroaryl, optionally substituted
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cycloalkyl, optionally substituted heterocyclyl, optionally substituted aralkyl, optionally
substituted heteroaralkyl, -OR'*, -SR", NR*)R'S, -N(R"*)S(0),R*, -NR'"HNR)R®,
NERDNRPS(0),R®, -C(O)R'?, -C(O)OR™, -C(S)OR'™, -C(O)SR™, -C(O)NR')R'®,
-C(O)N(R")S(0);R*®, -C(O)N(R"*)N=R'S, -C(O)NR')NR'*)R'¢, and
-C(O)N(R'IN(R'®)S(0);R*, provided that when A is O, R? is not -C(O)OR", wherein R"*
is optionally substituted alkyl; or

R' and R?, together with the atom to which they are attached, form an optionally
substituted cycloalkenyl, optionally substituted heterocyclyl, optionally substituted aryl, or
optionally substituted heteroaryl ring;

R} is hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted cycloalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted heteroaryl, optionally substituted
heterocyclyl, optionally substituted heteroaralkyl, -C(O)R'?, -C(O)OR'?, -S(0).R"?,
-C(ONR'HR™, -C(O)N(R")S(0):R®, -C(O)N(RNR'HR"?,
-C(ONRNR'HS(0),R®, -NR)C(O)R'?, -NRP)C(ONR'HRY,
NR)CONR'")S(0)R®, -NR'")CONRPNRHRY,
NR'YCONRPINR'"S(0),R?, -NR")C(0)OR'?, -P(0)OR ', or -P(O)(OR'?)OR'%;

R, R®, R® and R’ are each independently selected from a group consisting of
hydrogen, optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted aryl, optionally substituted heteroaryl, optionally
substituted cycloalkyl, optionally substituted heterocyclyl, optionally substituted aralkyl,
optionally substituted heteroaralkyl, -OR', -SR', -S(0);R", -N(R')R'S, -N(R'*)S(0),R*,
-C(O)R'®, -C(O)ORY, -C(O)N(R*")R*, -C(O)N(R*")S(0):R*, C(ON(R**)N(R*"R?, and
-C(ON(R*)N(R*)S(0),R*; or

R*and R®, orR* and R®, orR* and R’, or R® and R®, or R® and R’, or R® and R’
together with the carbon atom to which they are attached, form an optionally substituted
cycloalkyl, optionally substituted heterocyclyl, an optionally substituted cycloalkenyl ring,
or together form a double bond and the others of R4, RS, R® and R7 are as described above;
or R® and R together form an oxo, thioxo, optionally substituted imine, optionally

substituted oxime or an optionally substituted hydrazone, or Réand R’ together with the
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carbon atom to which they are attached, form an optionally substituted exocyclic double

bond, and R* and R® are as described above;

R* is each independently selected from the group consisting of optionally
substituted alkyl, optionally substituted alkenyl, optionally substituted alkyny!, optionally
substituted aryl, optionally substituted heteroaryl, optionally substituted cycloalkyl,
optionally substituted heterocyclyl, halo, pseudohalo, nitro, -C(O)OR?, -C(O)N(R“)st,
CONREHS(0)RS, -C{OR?, -ORY’, -8R, -C(S)ORZ, -C(0)SRZ, -N(R®R®, and
N(R®S(0)R*, or

two adjacent R® groups, together with the carbons to which they are attached, form
an optionally substituted aryl, optionally substituted cycloalkenyl, optionally substituted
heterocyclyl or optionally substituted heteroaryl;

R’ is hydrogen, optionally substituted alkyl, -C(O)R'® or —=8(0).R*;

R"™ RY, R, R and R'? are selected as in (a) or (b) as follows: (a) Rm, R',R",
R"™ and R" each independently hydrogen, optionally substituted alkyl, optionally
substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl,
optionally substituted aryl, optionally substituted aratkyl, optionally substituted
heterocyclyl, optionally substituted heteroaryl, or optionally substituted heteroaratkyl; or
(0) R and R" or R' and R", together with the atoms to which they are attached, form an
optionally substituted heterocyclyl ring or an optionally substituted heteroaryl ring; and the
others of R, R", R'?, R™® and R" are selected as in (a), above;

R™ R, R' R and R' are selected as in (a) or (b) as follows; (a) R™ R'°, R'S,
R'7 and R are each independently hydrogen, optionally substituted alkyl, optionally
substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl,
optionally substituted aryl, optionally substituted aralkyl, optionally substituted
heterocyclyl, optionally substituted heteroaryl, or optionally substituted heteroaralkyl; or
(b) R"® and RS, together with the nitrogen atom to which they are attached, form an
optionally substituted heterocyelyl ring, or an optionally substituted heteroaryl ring, and
the others of R", R'*, R'®, R'7 and R'® are selected as in (a) above,
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R™, R¥, R™ and R™ are selected as in (a) or (b) as follows: (a) R*, R*', R” and
R* are each independently hydrogen, optionally subs.tituted alkyl, optionally substituted
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, optionally
substituted aryl, optionally substituted aralkyl, optionally substituted heterocyclyl,
optionally substituted heteroaryl, or optionally substituted heteroaralkyl; or (b) R* and R™,
together with the nitrogen atom to which they are attached, form an optionally substituted
heterocyclyl ring, or an optionally substituted heteroaryl ring, and the others of R, R,

R* and R™ are selected as in (a), above;

R™, R¥, R™ and R are selected as in (a) or (b) as follows: () R, R, R? and
R are each independently hydrogen, optionally substituted alkyl, optionally substituted
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, optionally
substituted aryl, optionally substituted aralkyl, optionally substituted heterocyclyl,
optionally substituted heteroaryl, or optionally substituted heteroaralkyl; or (b) R* and R,
together with the nitrogen atom to which they are attached, form an optionally substituted
heterocyclyl or an optionally substituted heteroaryl ring, and the others of R®, R**, R* and

R are selected as in (a) above;

R, R* and R* are selected as in (a) or (b) as follows; (aj R?7, R% and R* are each
independently hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted aryl, optionally substituted aralkyl,
optionally substituted heteroaryl, optionally substituted heteroaralkyl, —C(O)RSO,
-C(O)ORY, -C(ON(RP)RP, -CLONR)S(0)RY, -C(O)SRY, -C(OR™, or
-C(OIN(R™RY; or (b) R?® and R? together with the nitrogen atom to which they are
attached, form an optionally substituted heterocyclyl or an optionally substituted heteroaryl

ring, and the others of R¥, R* and R” are selected as in (a} above;

R¥ ig hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted cycloalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted heterocyclyl, optionally

substituted heteroaryl, or optionally substituted heteroaralkyl;

R*! is optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted cycloalkyl, optionally substituted aryl,
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optionally substituted aralkyl, optionally substituted heterocyclyl, optionally substituted

heteroaryl, or optionally substituted heteroaralkyl,

R* and R* are selected as in (a)} or (b) as follows: (a) R* and R* are each
independently hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted cycloalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted heterocyclyl, optionally
substituted heteroaryl, or optionally substituted heteroaralkyl; or (b) R* and R®, together
with the nitrogen atom to which they are attached, form an optionally substituted

heterocyclyl or an optionally substituted heteroaryl ring;

R* is optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted cycloalkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted heterocyclyl, optionally substituted

heteroaryl, or optionally substituted heteroaralkyl;

each of RLR*¥, R* and R®, when substituted, are substituted with one or more

substituents, each independently selected from Ql;

Ql is halo, pseudohalo, hydroxy, oxo, thia, nitro, formyl, mercapto,
hydroxycarbonyl, hydroxycarbonylalkyl, alkyl, haloalkyl, polyhaloalkyl, diaminoalkyl,
alkenyl containing 1 to 2 double bonds, alkynyl containing 1 to 2 triple bonds, cycloalkyl,
cycloalkylalkyl, heterocycelyl, heterocyelylalkyl, aryl, heteroaryl, aralkyl, aralkenyl,
aralkynyl, heteroarylalkyl, trialkylsilyl, dialkylarylsilyl, alkyldiarylsilyl, triarylsilyl,
alkylidene, arvlalkylidene, alkylcarbonyl, cycloalkylecarbonyl, heterocyelylcarbonyl,
arylcarbonyl, heteroarylcarbonyl, alkoxycarbonyl, alkoxycarbonylalkyl, aryloxycarbonyl,
aryloxycarbonylalkyl, aralkoxycarbonyl, aralkoxycarbonylalkyl, arylcarbonylalkyl,
aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl, arylaminocarbonyl,
diarylaminocarbonyl, arylalkylaminocarbonyl, alkexy, aryloxy, heteroaryloxy,
heteroaralkoxy, heterocyelyloxy, eycloalkoxy, perfluoroalkoxy, alkenyloxy, alkynyloxy,
aralkoxy, alkylcarbonyloxy, arylcarbonyloxy, aralkylcarbonyloxy, alkoxycarbonyloxy,
aryloxycarbonyloxy, aralkoxycarbonyloxy, aminocarbonyloxy, alkylaminocarbonyloxy,
dialkylaminocarbenyloxy, alkylarylaminocarbonyloxy, diarylaminocarbonyloxy,

cycloalkylearbonyloxy, heterocyclylcarbonyloxy, heteroarylearbonyloxy,
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heterearalkylcarbonyloxy, guanidino, isothioursido, amidino, alkylamidino,
cycloalkylamidino, heterocyclylamidino, heterocyelylalkylamidino, arylamidino,
aralkylamidino, heteroarylamidino, heteroaralkylamidino, aminothiocarbonyl,
alkylaminothiocarbonyl, arylaminothiocarbonyl, amino, aminoalkyl, alkylaminoalkyl,
dialkylaminoalkyl, arylaminoalkyl, diarylaminoalkyl, alkylarylaminoalkyl, alkylamino,
dialkylamino, haloalkylamino, ¢ycloalkylamino, heterocyclylamino,
heterocyelylalkylamino, arylamino, heteroarylamino, aralkylamino, heteroaralkylamino,
diarylamino, alkylarylamino, alkylcarbonylamino, alkoxycarbonylamino,
aralkoxycarbonylamino, arvlcarbonylamino, arylcarbonylaminoalkyl,
aryloxycarbonylaminoalkyl, aryloxyarylearbonylamino, aryloxycarbonylamino,
alkylsulfonylamino, arylsulfonylamino, heteroarylsulfonylamino,
heterocyclylsulfonylamine, heteroarylthio, azido, PRy, -POYR),, ~DP(D)(R37)3,
N(R*®YC(O)R™, dialkylphosphonyl, alkylarylphosphonyl, diarylphosphonyl,
hydroxyphosphonyl, alkylthio, cycloalkylthio, heterocyclylalkylthio, arylthio, aralkylthio,
heteroaralkylthio, perfluoroalkylthic, hydroxycarbonylalkylthio, thiocyano, isothiocyano,
alkylsulfinyloxy, alkylsulfonyloxy, arylsulfinyloxy, arylsulfonyloxy, hydroxysulfonyloxy,
alkoxysulfonyloxy, aminosulfonyloxy, alkylaminosulfonyloxy, dialkylaminogulfonyloxy,
arylaminosulfonyloxy, diarylaminosulfonyloxy, alkylarylaminosulfonyloxy, -SO.F when
Q' is on R or when Q' is on the aryl group of R? when R is —C(O)(ary]), alkylsulfinyl,
alkylsulfonyl, arylsulfinyl, arylsulfonyl, hydroxysulfonyl, alkoxysulfonyl, aminosulfonyl,
alkylaminosulfonyl, dialkylaminosulfonyi, arylaminosulfonyl, diarylaminosulfonyl, or

alkylarylaminosulfonyl; or

two Q' groups, which substituted atoms ina 1,2 or 1,3 arrangement, together form

alkylene, oxaalkylene, alkylenedioxy, thioalkylenoxy or alkylenedithioxy; or
two Q' groups, which substitute the same atom, together form alkylene;

gach Q' is independently unsubstituted or substituted with one or more substituents

each independently selected from Qz;

each Q2 is independently halo, pseudohalo, hydroxy, oxo, thia, nitro, formyl,
mercapto, hydroxycarbonyl, hydroxycarbonylalkyl, alkyl, haloalkyl, polyhaloalkyl,
diaminoalkyl, alkenyl containing 1 to 2 double bonds, alkynyl containing 1 to 2 triple
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bonds, eycloalkyl, cycloalkylalkyl, heterocyelyl, heterocyelylalkyl, aryl, heteroaryl,
aralkyl, aralkenyl, aralkynyl, heteroarylalkyl, trialkylsilyl, dialkylarylsilyl, alkyldiarylsilyl,
triarylsilyl, alkylidene, arylalkylidene, alkylcarbonyl, cycloalkylcarbonyl,
heterocyclylcarbonyl, arylcarbonyl, heteroarylcarbonyl, alkoxycarbonyl,
alkoxycarbonylalkyl, aryloxycarbonyl, aryloxycarbonylalkyl, aralkoxycarbonyl,
aralkoxycarbonylalkyl, arylcarbonylalkyl, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, arylaminocarbonyl, diarylaminocarbonyl, arylalkylaminocarbonyl,
heteroaryloxy, heteroaralkoxy, heterocyelyloxy, cycloalkoxy, perfluoroalkoxy, alkenyloxy,
alkynyloxy, aralkoxy, alkylcarbonyloxy, arylcarbonyloxy, aralkylcarbonyloxy,
alkoxycarbonyloxy, aryloxycarbonyloxy, aralkoxycarbonyloxy, aminocarbonyloxy,
alkylaminocarbonyloxy, dialkylaminocarbonyloxy, alkylarylaminocarbonyloxy,
diarylaminocarbonyloxy, guanidino, isothioureido, amidino, alkylamidino, arylamidino,
aminothiocarbonyl, alkylaminothiocarbonyl, arylaminothiocarbonyl, amino, aminoalkyl,
alkylaminoalkyl, dialkylaminoalkyl, arylaminoalkyl, diarylaminoalkyl,
alkylarylaminoalkyl, alkylamino, dialkylamino, haloalkylamino, arylamino, diarylamino,
alkylarylamino, alkylcarbonylamino, alkoxycarbonylamino, aralkoxycarbonylamino,
arylearbonylamino, arylcarbonylaminoalkyl, aryloxycarbonylaminoalkyl,
aryloxyarylcarbonylamino, aryloxycarbonylamine, alkylsulfonylamino, arylsulfonylamine,
heteroarylsulfonylamino, heterocyclylsulfonylamino, heteroarylthio, azido, —P(R37)2,
P(OYR),, -OP(OYR ), -N(R*HC(OIR™, dialkylphosphonyl, alkylarylphosphonyl,
diarylphosphonyl, hydroxyphosphonyl, alkylthio, arylthio, perfluorcalkylthio,
hydroxycarbonylalkylthio, thiocyano, is;)thiocyano, alkylsulfinyloxy, alkylsulfonyloxy,
arylsulfinyloxy, arylsulfonyloxy, hydroxysulfonyloxy, alkoxysulfonyloxy,
aminosulfonyloxy, alkylaminosulfonyloxy, dialkylaminosulfonyloxy,
arylaminosulfonyloxy, diarylaminosulfonyloxy, alkylarylaminosulfonyloxy, alkylsulfinyl,
alkylsulfonyl, arylsulfinyl, arylsulfonyl, hydroxysulfonyl, alkoxysulfonyl, aminosulfonyl,
alkylaminosulfonyl, dialkylaminosulfonyl, arylaminosulfonyl, diarylaminosulfonyl, or

alkylarylaminosulfonyl; or

two ) groups, which substitute atoms in a 1,2 or 1,3 arrangement, together form

alkylene, oxaalkylene, alkylenedioxy, thicalkylenoxy or alkylenedithioxy; or
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two ( groups, which substitute the same atom, together form alkylene,
R* is hydroxy, alkoxy, aralkoxy, alkyl, heteroaryl, heterocyclyl, aryl or -NR*R*';

R* is hydrogen, alkyl, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocyclyl or
heterocycelylalkyl; and

R¥ is alkoxy, aralkoxy, alkyl, heteroaryl, heterocyelyl, aryl or —N(R4°)R4] ;and

R* and R" are each independently hydrogen, alkyl, aralkyl, aryl, heteroaryl,

heteroaralkyl or heterocyclyl, or
R* and R topether form alkylene, azaalkylene, oxaalkylene or thiaalkylene;

in the manufacture of a medicament for the treatment or amelioration of one or
more symptoms of a disease or disorder in which farnesoid X receptor activity is
implicated, selected from hyperlipidemia, hypercholesterolemia, hypertriglyceridemia,
dyslipidemia, lipodystrophy, atherosclerosis, atherosclerotic disease, atherosclerotic
cardiovascular disease, Syndrome X, diabetes mellitus, type II diabstes, insulin

insensitivity, hyperglycemia, cholestasis and obesity.

88, Use of a compound having a formula:

or a pharmaceutically acceptable derivative selected from the group consisting of
salts, esters, enol cthers, enol esters, acetals, ketals, orthoesters, hemiacetals, hemiketals,

acids, bases, solvates, and hydrates thereof, wherein:
nis0to4;

A is -N(R®)-, -O- or -8(O)- (where t is 0 to 2);
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R' and R? are each independently selected from a group consisting of hydrogen,
optionally substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl,
optionally substituted aryl, optionally substituted heteroaryl, optionally substituted
cycloalkyl, optionally substituted heterocyclyl, optionally substituted aralkyl, optionally
substituted heteroaralkyl, -OR'*, -SR!*, -N(R'®)R'S, -N(R'*)S(0),R*®, -NR')N(R*)RS,
NR'"INRP®)S(0),R*?, -C(O)R'®, -C(O)OR™, -C(S)OR™, -C(0)SR™, -C(O)N(R")R'®,
-C(ONR"™)S(0);R*, -C(O)N(R)N=R'®, -C(O)N(R')N(R")R'S, and
-C(O)N(R')N(R'*)S(0),R®, provided that when A is O, R? is not -C(O)OR", wherein R"
is optionally substituted alkyl; or

R' and R?, together with the atom to which they are attached, form an optionally
substituted cycloalkenyl, optionally substituted heterocyclyl, optionally substituted aryl, or
optionally substituted heteroaryl ring;

R? is hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted cycloalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted heteroaryl, optionally substituted
heterocyclyl, optionally substituted heteroaralkyl, -C(O)R'?, -C(O)OR'?, -S(0),R"°,
-C(O)N(R'MR", -C(O)NR'S(0).R®, -C(ON(R®NR'HR'?,
-C(ONR®NR'"S(0),R®, -NR)C(O)R', -NR*C(O)NR'RY,
NR")C(ONR'")S(0),R*, -N(R')C(ONR*N(R'HRY,
NR'YCONRINR'S(0),R®, -NR'*)C(0)OR'?, -P(OYOR ', or -P(O)OR'*)OR'?;

R*, R’, R® and R’ are each independently selected from a group consisting of
hydrogen, optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted aryl, optionally substituted heteroaryl, optionally
substituted cycloalkyl, optionally substituted heterocyclyl, optionally substituted aralkyl,
optionally substituted heteroaralkyl, -OR'*, -SR'*, -S(0),R", -N(R")R'S, .-N(R"®)S(0),R®,
-C(O)R"®, -C(O)OR®, -C(O)N(R*"R%, -C(O)N(R*)S(0),R*, C(O)NR*HIN(R*HRZ, and
-C(ON(R*HNR")S(0).R®; or

R*and R’, orR* and R®, orR* and R’, or R® and R®, or R® and R’, or R® and R’,
together with the carbon atom to which they are attached, form an optionally substituted

cycloalkyl, optionally substituted heterocyclyl, an optionally substituted cycloalkenyl ring,
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or together form a double bond and the others of R*, R?, R and R’ are as described above;
or R® and R’ together form an oxo, thioxo, optionally substituted imine, optionally
substituted oxime or an optionally substituted hydfazonc, or R® and R, together with the
carbon atom to which they are attached, form an optionally substituted exocyclic double

bond, and R* and R® are as described above;

R%is each independently selected from the group consisting of optionally
substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl, optionally
substituted aryl, optionally substituted heteroaryl, optionally substituted cycloalkyl,
optionally substituted heterocyelyl, halo, pseudohalo, nitro, -C(OYOR?, -C(OIN(R?HRZ,
_CCOIN(RZHS(ORR™, -C(O)R?, -ORY, -SR”, -C(S)OR®, -C(0)SRB, -N(R™R™, and
NER®HS(0RRY, or

two adjacent R® groups, together with the carbons to which they are attached, form
an optionally substituted aryl, optionally substituted cyeloalkenyl, optionally substituted

heterocyclyl or optionally substituted heteroaryl;
R? is hydrogen, optionally substituted alkyl, -C(O)R'? or -8(0),R¥;

R R R R' and R' are selected as in (a) or (b) as follows: (a) RY R R
R'* and R'? each independently hydrogen, optionally substituted alkyl, optionally
substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl,
optionally substituted aryl, optionally substituted aralkyl, optionally substitured
heterocyclyl, optionally substituted heteroaryl, or optionally substituted heteroaralkyl; or
(b) R and R" or R' and R'®, together with the atoms to which they are attached, form an
optionally substituted heterocycelyl ring or an optionally substituted heteroaryl ring; and the

others of R'®, R, R'2, R"™ and R" are selected as in (a), abave;

R RY, Rlﬁ, R'” and R'® are selected as in (a) or (b) as follows: (a) RY RY, R'S,
R'7 and R'® are each independently hydrogen, optionally substituted alkyl, optionally
substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl,
optionally substituted aryl, optionally substituted aralkyl, optionally substituted
heterocyclyl, optionally substituted heteroaryl, or optionally substituted heteroaralkyl; or

(BYR'" and R'®, together with the nitrogen atom to which they are attached, form an
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optionally substituted heterocyclyl ring, or an optionally substituted heteroaryl ring, and
the others of RM, Rls, Rm, R'7 and R'® ave selected as in (a) above,

R*, R, R® and R* are selected as in (2) or (b) as follows: (a) R?, R*', R** and
R* are each independently hydrogen, optionally substituted alkyl, optionally substituted
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, optionally
substituted aryl, optionally substituted aralkyl, optionally substituted heterocyelyl,
optionally substituted heteroaryl, or optionally substituted heteroaralkyl; or (b) R* and R%,
together with the nitrogen atom to which they are attached, form an optionally substituted
heterocyelyl ring, or an optionally substituted heteroaryl ring, and the others of R*, R?,

R? and R* are selected as in (a), above;

R%Z R¥ R® and R% are selected as in (a) or (b) as follows: (a) R®, R R* and
R are each independently hydrogen, optionally substituted alkyl, optionally substituted
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, optionally
substituted aryl, optionally substituted aralkyl, optionally substituted heterocyclyl,
optionally substituted heteroaryl, or optionally substituted heteroaralkyl; or (b) R* and R*,
together with the nitrogen atom to which they are attached, form an optionally substituted
heterocyelyl or an optionally substituted heteroaryl ring, and the others of R*, R¥, R¥ and

R are selected as in (a) above;

R, R and R* are selected as in (2) or (b) as follows: (a) RY, R* and R*® are each
independently hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted ‘alkynyl, optionally substituted aryl, optionally substituted aralkyl,
optionally substituted heteroaryl, optionally substituted heteroaralkyl, -C(O)R*,
_C(O)ORY, _C(OWN(RPHRT, .C(OIN(R*HS(0),R*?, -C(OISRY, -C()OR?, or
-CENRHR; or (b) R% and R? together with the nitrogen atom to which they are
attached, form an optionally substituted heterocyelyl or an optionally substituted heteroaryl
ring, and the others of Rm, R* and R? are selected as in (a) above,

R¥ is hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted cycloalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted heterocyclyl, optionally

substituted heteroaryl, or optionally substituted heteroaralkyl;
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R* is optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted cycloalkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted heterocyclyl, optionally substituted

heteroaryl, or optionally substituted heteroaralkyl;

R™ and R® are selected as in () or (b) as follows: (a) R** and R™ are each
independently hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted cycloalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted heterocyelyl, optionally
substituted. heteroaryl, or optionally substituted heteroaralkyl; or (b) R* and R¥, together -
with the nitrogen atom to which they are attached, form an optionally substituted

heterocyclyl or an optionally substituted heteroaryl ring;

R¥is optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted cycloalkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted heterocyclyl, optionally substituted

heteroaryl, or optionally substituted hetercaralkyl,

each of R'-R**, R* and R*, when substituted, are substituted with one or more

substituents, each independently selected from Q];

Q' is halo, pseudohalo, hydroxy, oxo, thia, nitro, formyl, mercapto,
hydroxycarbonyl, hydroxycarbonylalkyl, alkyl, haloalkyl, polyhaloalkyi, diaminoalkyl,
alkenyl containing 1 to 2 double bonds, alkynyl containing 1 to 2 triple bonds, cycloalkyl,
cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, aryl, heteroaryl, aralkyl, aralkenyl,
aralkynyl, heteroarylalkyl, ialkylsilyl, dialkylarylsilyl, alkyldiarylsilyl, triarylsilyl,
alkylidene, arylalkylidene, alkylcarbonyl, cycloalkylearbonyl, heterocyclylearbonyl,
arylearbonyl, heteroarylcarbonyl, alkoxycarbonyl, alkoxycarbonylalkyl, aryloxycarbonyl,
aryloxycarbonylalkyl, aralkoxycarbonyl, aralkoxycarbonylalkyl, arylcarbonylalkyl,
aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl, arylaminocarbonyl,
diarylaminocarbonyl, arylalkylaminocarbenyl, alkoxy, aryloxy, heteroaryloxy,
heteroaralkoxy, heteroeyclyloxy, cycloalkoxy, perfluoroalkoxy, alkenyloxy, alkynyloxy,
aralkoxy, alkylcarbonyloxy, arylearbonyloxy, aralkylearbonyloxy, alkoxyearbonyloxy,

aryloxycarbonyloxy, aralkoxycarbonyloxy, aminocarbonyloxy, alkylaminocarbonyloxy,
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dialkylaminocarbonyloxy, alkylarylaminocarbonyloxy, diarylaminocarbonyloxy,
cycloalkylcarbonyloxy, heterocyclylearbonyloxy, heteroarylcarbonyloxy,
heteroaralkylcarbonyloxy, guanidino, isothioureido, amidine, alkylamidino,
cycloalkylamidino, heterocyelylamidino, heterocyclylalkylamidino, arylamidino,
aralkylamidino, heteroarylamidino, heteroaralkylamidino, aminothiocarbonyl,
alkylaminothiocarbonyl, arylaminothiocarbonyl, amino, aminoalkyl, alkylaminoalkyl,
dialkylaminoalkyl, arylaminoalkyl, diarylaminoalkyl, alkylarylaminoalkyl, alkylamino,
dialkylamino, haloalkylamino, cycloalkylamino, heterocyclylamino,
heterocyclylalkylamino, arylamino, heteroarylﬁmino, aralkylamino, heteroaralkylamino,

diarylamino, alkylarylamino, alkylcarbonylamino, alkoxycarbonylamino,

, aralkoxycarbonylamino, arylearbonylamino, arylcarbonylaminealkyl,

aryloxycarbonylaminoalkyl, aryloxyarylcarbonylamino, aryloxycarbonylamino,
alkylsulfonylamino, arylsuifonylamino, heteroarylsulfonylamino,
heterocyclylsulfonylamino, heteroarylthio, azido, -P(R*"),, -P(O)R*"), -OP(O)R )2,
NR¥H)C(OIRY, dialkylphosphonyl, alkylarylphesphonyl, diarylphosphonyl,
hydroxyphosphonyl, alkylthio, cycloalkylthio, heterocyelylalkylthio, arylthio, aralkylthio,
heteroaralkylthio, perfluoroalkyithio, hydroxycarbonylalkylthio, thiocyano, isothiocyano,
alkylsulfinyloxy, alkylsulfonyloxy, arylsulfinyloxy, arylsulfonyloxy, hydroxysulfonyloxy,
alkoxysulfonyloxy, aminosulfonyloxy, alkylaminosulfonyloxy, dialkylaminosulfonyloxy,
arylaminosulfonyloxy, diarylaminosulfonyloxy, alkylarylaminosulfonyloxy, -SO;F when
Q' is on R'? or when Q' is on the aryl group of R* when R? is —C(O)aryl), alkylsulfinyl,
alkylsulfonyl, arylsulfinyl, arylsulfonyl, hydroxysulfonyl, alkoxysulfonyl, aminosulfonyl,
alkylaminosulfonyl, dialkylaminosulfonyl, arylaminosulfonyl, diarylaminosulfonyl, or

alkylarylaminosulfonyl; or

two ' groups, which substituted atoms in a 1,2 or 1,3 arrangement, together form

alkylene, oxaalkylene, alkylenedioxy, thioalkylenoxy or alkylenedithioxy; or
two Q' groups, which substitute the same atom, together form alkylene;

each Q' is independently unsubstituted or substituted with one or more substituents

each independently selected from Qz;
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each Q° is independently halo, pseudohalo, hydroxy, oxo, thia, nitro, formyl,
meroap’cd, hydroxycarbonyl, hydroxycarbonylalkyl, alkyl, haloalkyl, polyhaloalkyl,
diaminoalkyl, alkenyl containing 1 to 2 double bonds, alkynyl containing 1 to 2 triple
bonds, eycloalkyl, eycloalkylalkyl, heterocyelyl, heterocyclylalkyl, aryl, heteroaryl,
aralkyl, aralkenyl, aralkynyl, heteroarylalkyl, trialkylsilyl, dialkylarylsilyl, alkyldiarylsilyl,
triarylsilyl, alkylidene, arylalkylidene, alkylcarbonyl, cycloalkylearbonyl,
heterocyclylearbonyl, arylearbonyl, heteroarylearbonyl, alkoxycarbonyl,
alkoxycarbonylalkyl, aryloxycarbonyl, aryloxycarbonylalkyl, aralkoxycarbonyl,
aralkoxycarbonylalkyl, arylcarbonylalkyl, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, arylaminocarbonyl, diarylaminocarbonyl, arylalkylaminocarbonyl,
heteroaryloxy, heteroaralkoxy, heterocyclyloxy, cycloalkoxy, perfluoroalkoxy, alkenyloxy,
alkynyloxy, aralkoxy, alkylcarbonyloxy, arylcarbonyloxy, aralkylcarbonyloxy,
alkoxycarbonyloxy, aryloxycarbonyloxy, aralkoxycarbonyloxy, aminocarbonyloxy,
alkylaminocarbonyloxy, dialkylaminocarbonyloxy, alkylarylaminocarbonyloxy,
diarylaminocarbonyloxy, guanidino, isothioureido, amidino, alkylamidino, arylamidino,
aminothiocarbonyl, alkylaminothiocarbonyl, arylaminothiocarbonyl, amino, aminoalkyl,
alkyvlaminoalkyl, dialkylaminoalkyl, arylaminoalkyl, diarylaminoalkyl,
alkylarylaminoalkyl, alkylamino, dialkylamino, haloalkylamino, arylamino, diarylamino,
alkylarylamino, alkylearbonylamino, alkoxycarbonylamino, aralkoxycarbonylamino,
arylcarbonylamino, arylearbonylaminoalkyl, aryloxycarbonylaminealkyl,
aryloxyarylcarbonylamino, aryloxycarbonylamino, alkylsulfonylamino, arylsulfonylamino,
heteroarylsulfonylamine, heterocyelylsulfonylamino, heteroarylthio, azido, PRy,
“PO)R M, -OP(OYR™ ), -NR™C(O)RY, dialkylphosphonyl, alkylarylphosphonyl,
diarylphosphonyl, hydroxyphosphonyl, alkylthio, arylthio, perflueroalkylthio,
hydroxyearbonylalkylthio, thioeyano, isothiocyano, alkylsulfinyloxy, alkylsulfonyloxy,
arylsulfinyloxy, arylsulfonyloxy, hydroxysulfonyloxy, alkoxysulfonyloxy,
aminosulfonyloxy, alkylaminosulfonyloxy, dialkylaminosulfonyloxy,
arylaminosulfonyloxy, diarylaminosulfonyloxy, alkylarylaminosulfonyloxy, alkylsulfinyl,
alkylsulfonyl, arylsulfinyl, arylsulfonyl, hydroxysulfonyl, alkoxysulfonyl, aminosulfonyl,
alkylaminosulfonyl, dialkylaminosulfonyl, arylaminosulfonyl, diarylaminosulfonyl, or

alkylarylaminosulfonyl; or
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two (O® groups, which substitute atoms in a 1,2 or 1,3 arrangement, together form

alkylene, oxaalkylene, alkylenedioxy, thivalkylenoxy or alkylenedithioxy; or
two QF groups, which substitute the same atom, together form alkylene,
R is hydroxy, alkoxy, aralkoxy, alkyl, heteroaryl, heterocyclyl, aryl or -NR*R*";

5 CR¥ s hydrogen, alkyl, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocyelyl or
heterocyelylalkyl; and

R*¥ is alkoxy, aralkoxy, alkyl, heteroaryl, heterocyclyl, aryl or —N(R4°)R4'; and

R™ and R*' are each independently hydrogen, alkyl, aralkyl, aryl, heteroaryl,

heteroaralkyl or heterocyclyl, or
10 R* and R* together form alkylene, azaalkylene, oxaalkylene or thiaalkylene;

in the manufacture of a medicament for the reduction in the risk of occurrence of,
or complications arsing from, hyperlipidemia, hypercholesterolemia, hypertriglyceridemia,
dyslipidemia, lipodystrophy, atherosclerosis, atherosclerotic disease, atherosclerotic
cardiovascular disease, Syndrome X, diabetes mellitug, type II diabetes, insulin

15 insensifivity, hyperglycemia, cholestasis and obesity.

89.  Use of a compound having a formula:

R? RG RE

(R%n

or a pharmaceutically acceptable derivative selected from the group consisting of
salts, esters, enol ethers, enol esters, acetals, ketals, orthoesters, hemiacetals, hemiketals,

20  acids, bases, solvates, and hydrates thereof, wherein:
nis 0to 4,

Alis -N(R9)-, -0- or -3(0O)- (where t is 0 tb 2);
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R! and R? are each independently selected from a group consisting of hydrogen,
optionally substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl,
optionally substituted aryl, optionally substituted heteroaryl, optionally substituted
cycloalkyl, optionally substituted heterocyclyl, optionally substituted aralkyl, optionally
substituted heteroaralkyl, -OR", -SR"™, -N(R">)R'®, -N(R")S(0);R®, -N(R'INR )RS,
NR'"NRP)S(0),R®, -C(O)R®, -C(0)OR™, -C(S)OR", -C(O)SR", -C(OINR)R'®,
-C(O)NR)S(0),R*, -C(O)N(R)N=R'S, -CO)NR'")NR'*)R', and
-C(ONR')NR"®)S(0),R®, provided that when A is O, R? is not -C(O)OR", wherein R'*
is optionally substituted alkyl; or

R' and R, together with the atom to which they are attached, form an optionally
substituted cycloalkenyl, optionally substituted heterocyclyl, optionally substituted aryl, or
optionally substituted heteroaryl ring;

R? is hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted cycloalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted heteroaryl, optionally substituted
heterocyclyl, optionally substituted heteroaralkyl, -C(O)R®, -C(O)OR'O, -S(O)leo,
-C(ON(R'"HR™, -C(ONR'HS(0)R®, -C(ONR*NR'HR"?,
-C(ONRNR'HS(0),R?, -NR"*)C(O)R', -NR*)C(O)NR'HR",
NR)C(O)NR')S(0),R®, -N(R'HCONRPINR'HR'?,
NR'"HCONRNR'")S(0),R*, -NR"C(O)OR'?, -P(O)OR', or -P(O)OR'*)OR'?;

R, R®, R® and R’ are each independently selected from a group consisting of
hydrogen, optionally substituted alkyl, optionally substituted alkeny!, optionally
substituted alkynyl, optionally substituted aryl, optionally substituted heteroaryl, optionally
substituted cycloalkyl, optionally substituted heterocyclyl, optionally substituted aralkyl,
optionally substituted heteroaralkyl, -OR", -SR", -S(0),R", -N(R"*)R'S, -N(R'*)S(0);R*,
-C(O)R'®, -C(O)OR?, -C(O)N(R*"R?, -C(O)N(R*)S(0),R*, C(O)N(R*)N(R*")R?, and
-C(ON(R*HN(R*)S(0),R*; or

R* and R?, orR* and R®, orR* and R, or R* and R®, or R* and R’, or R® and R,
together with the carbon atom to which they are attached, form an optionally substituted

cycloalkyl, optionally substituted heterocyclyl, an optionally substituted cycloalkenyl ring,
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or together form & double bond and the others of R* R*, R® and R’ are as described above;
or R® and R’ together form an oxo, thioxo, optionally substituted imine, optionally
substituted oxime or an optionally substituted hydrazone, or R® and R, together with the
carbon atom to which they are attached, form an optionally substituted exocyclic double

bond, and R* and R® are as described above;

R? is each independently selected from the group consisting of optionally
substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl, optionally
substituted aryl, optionally substituted heteroaryl, optionally substituted cycloalkyl,
optionally substituted heterocyelyl, halo, pseudeohalo, nitro, _C(O)OR™, -C(OIN(R*HR?,
-C(0)SRE, NR*)R?, and -N(R**S(0)1R*, or |

two adjacent R® groups, together with the carbons to which they are attached, form
an optionally substituted aryl, optionally substituted cycloalkenyl, optionally substituted

heterocyclyl or optionally substituted heteroaryl;
R? is hydrogen, optionally substituted alkyl, -C(OHR" or —8(0),R®:

R R R'g, R" and R" are selected as in (a) or (b) as follows: (a) RO RMY, R,
R'? and R" each independently hydrogen, optionally substituted alkyl, optionally
substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl,
optionally substituted aryl, optionally substituted aralkyl, optionally substituted
heterocy¢lyl, optionally substituted heteroaryl, or optionally substituted heteroaralkyl; or
(b R' and RZorR? and RY, together with the atoms to which they are attached, form an
optionally substituted heterocyelyl ring or an optionally substituted heteroaryl ring; and the

others of Rm, RY", R R" and R' are selected as in (a) above;

R R, R', R and R™ are selected as in (a) or (b) as follows: (2) R'?, R% R,
R'” and R'® are each independently hydrogen, optionally substituted alkyl, optionally
substituted atkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl,
optionally substituted aryl, optionally substituted aralkyl, optionally substituted
heterocyclyl, optionally substituted heteroaryl, or optionally substituted heteroaralkyl; or

(b) R" and R'®, together with the nitrogen atom to which they are attached, form an

COMS ID No: ARCS-275071 Received by IP Australia: Time (H:m) 10:33 Date (Y-M-d) 2010-04-28

T-86@ PB138/B229 F-838



28 Apr 2010

2003243328

28-B4-°18 1@:53 FROM-

10

15

20

25

30

M1

- 326 -

optionally substituted heterocyelyl ring, or an optionally substituted heteroaryl ring, and

the others of R™, R, R, R'7 and R'® are selected as in (a) above,

R2, R R? and R* are selected as in (a) or (b) as follows: (2) R%, R*', R and
R* are each independently hydrogen, optionally substituted alkyl, optionally substituted
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, optionally
substituted aryl, optionally substituted aralkyl, optionally substituted heterocyclyl,
optionally substituted heteroaryl, or optionally substituted heteroaralkyl; or (b) R2' and R%,
together with the nitrogen atom to which they are attached, form an optionally substituted
heterocyelyl ring, or an optionally substituted heteroaryl ring, and the others of R%, R*',

R% and R* are selected as in (2), above;

R% R* R and R* are selected as in (a) or (b) as follows: () R™ R* R* and
R are each independently hydrogen, optionally substituted alkyl, optionally substituted
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, optionally
substituted aryl, optionally substituted aralkyl, optionally substituted heterocyelyl,
optionally substituted heteroaryl, or optionally substituted heteroaralkyl; or (b) R?* and R,
together with the nitrogen atom to which they are attached, form an optionally substituted
heterocyclyl or an optionally substituted heteroaryl ring, and the others of R®, R*, R* and

R are selected as in (a) above;

R¥, R* and R* are selected as in (a) or (b) as follows: (a) R R? and R* are each
independently selected from the gi*oup consisting of hydrogen, optionally substituted alkyl,
optionally substituted alkenyl, optionally substituted alkynyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted heteroaryl, optionally substituted
heteroaralkyl, -C(O)R™, -C(OYOR™, -C(OIN(R*HRF, -C(O)N(R*)8(0),R*, -C(O)SR*,
C(S)OR?, or -C(SNRPHR; or (b) R”® and R* together with the nitrogen atom to which
they are attached, form an optionally substituted heterocyclyl or an optionally substituted

heteroaryl ring, and the others of R R® and R? are selected as in (a) above;

R* is hydrogen, optionally substituted alkyl, optionally substituted alkeny],
optionally substituted alkynyl, optionally substituted cycloalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted heterocyelyl, optionally
substituted heteroaryl, or optionally substituted heteroaralkyl;
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R* is optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted cycloalkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted heterocyclyl, optionally substituted

heteroaryl, or optionally substituted heteroaralkyl;

R* and R™ are selected as in (a) or (b) as follows: (a) R** and R are each
independently hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted cycloalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted heterocyclyl, optionally
substituted heteroaryl, or optionally substituted heteroaralkyl; or (b) R* and R™, together
with the nitrogen atom to which they are attached, form an optionally substituted

heterocyclyl or an optionally substituted heteroary! ring;

R* is optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted cycloalkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted heterocyclyl, optionally substituted

heteroaryl, or optionally substituted heteroaralkyl;

each of R'-R®, R*? and R*?, when substituted, are substituted with one or more

substituents, each independently selected from Q'

(' is halo, pseudohalo, hydroxy, oxo, thia, nitro, formyl, mercapto,
hydroxycarbonyl, hydroxycarbonylalkyl, alkyl, haloalkyl, pelyhaloalkyl, diaminoalkyl,
alkenyl containing 1 to 2 double bonds, alkynyl containing 1 to 2 triple bonds, cycloalkyl,
cycloalkylalkyl, heterocyelyl, heteracyelylalkyl, aryl, heteroaryl, aralkyl, aralkenyl,
aralkynyl, heteroarylalkyl, triatkylsilyl, dialkylarylsilyl, alkyldiarylsilyl, triarylsilyl,
alkylidene, arylaikylidene, alkylcarbonyl, cycloalkylcarbonyl, heterocyelylcarbonyl,
arylcarbonyl, heteroarylearbonyl, alkoxycarbonyl, alkoxycarbonylalkyl, aryloxycarbonyl,
aryloxycarbonylalkyl, aralkoxycarbony!, aralkoxycarbonylalkyl, arylcarbonylalkyl,
aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl, arylaminocarbonyl,
diarylaminocarbonyl, arylalkylaminocarbonyl, alkoxy, aryloxy, heteroaryloxy,
heteroaralkoxy, heterocyclyloxy, cycloalkoxy, perfluoroalkoxy, alkenyloxy, alkynyloxy,
aralkoxy, alkylcarbonyloxy, arylcarbonyloxy, aralkylcarbonyloxy, alkoxycarbonyloxy,

aryloxycarbonyloxy, atalkoxycarbonyloxy, aminocarbonyloxy, alkylaminocarbonyloxy,
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dialkylaminocarbonyloxy, alkylarylaminocarbonyloxy, diarylaminocarbonyloxy,
cycloatkylearbonyloxy, heterocyclylcarbonyloxy, heteroarylearbonyloxy,
heteroaralkylearbonyloxy, gnanidino, isothioureido, amidino, alkylamidino,
cycloalkylamidino, heterocyclylamidino, heterocyelylalkylamidino, arylamidino,
aralkylamidino, heteroarylamidino, heteroaralkylamidino, aminothiocarbonyl,
alkylaminothiocarbonyl, arylaminethiccarbonyl, amino, aminoalkyl, alkylaminoalkyl,
dialkylaminoalkyl, arylaminoalkyl, diarylaminoalkyl, alkylarylaminoalkyl, alkylamino,
dialkylamino, haloalkylamino, cycloalkylamino, heterocyelylamino,
heterocyclylalkylamino, arylamino, heteroarylamino, aralkylamino, heteroaralkylamine,
diarylamino, alkylarylamino, alkylcarbonylamino, alkoxycarbonylamino,
aralkoxycarbonylamino, arylcarbonylamino, arylcarbonylaminoalkyi,
aryloxycarbonylaminoalkyl, aryloxyarylearbonylamino, aryloxycarbonylamino,
alkylsulfonylamino, arylsulfonylamino, heteroarylsulfonylamino,
heterocyelylsulfonylamino, heteroarylthio, azido, -P(R¥),, -P(O)R),, -OP(OYR)a,
NR*¥)C(O)R™, dialkylphosphonyl, alkylarylphosphonyl, diarylphosphonyl,
hydroxyphosphonyl, alkylthio, eycloalkylthio, heterocyclylalkylthio, arylthio, aralkylthio,
heteroaralkylthio, perfluoroalkylthio, hydroxycarbonylalkylthio, thiocyano, isothiocyano,
alkylsulfinyloxy, alkylsulfonyloxy, arylsulfinyloxy, arylsulfonyloxy, hydroxysulfonyloxy,
alkoxysulfonyloxy, aminosulfonyloxy, alkylaminosulfonyloxy, dialkylaminosulfonyloxy,
arylaminosulfonyloxy, diarylaminosulfonyloxy, alkylarylaminosulfonyloxy, -80.F when
Q' is on R'" or when Q' is on the aryl group of R* when R? is ~C(O)(aryl), alkylsulfinyl,
alkylsulfonyl, arylsulfinyl, arylsulfonyl, hydroxysulfonyl, alkoxysulfonyl, aminosulfonyl,
alkylaminosulfonyl, dialkylaminosulfonyl, atylaminosulfonyl, diarylaminosulfonyl, or

alkylarylaminosulfonyl; or

two Q' groups, which substituted atoms in a 1,2 or 1,3 arrangement, together form

alkylene, oxaalkylene, alkylenedioxy, thicalkylenoxy or alkylenedithioxy; or
two Q' groups, which substitute the same atom, together form alkylene;

each Q' is independently unsubstituted or substituted with one or more substituents

each independently selected from (%
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‘ each Q? is independently halo, pseudohalo, hydroxy, oxo, thia, nitro, formyl,
mercapto, hydroxycarbonyl, hydroxycarbonylalkyl, alkyl, haleaikyl, polyhaloalkyl,
diaminoalkyl, alkenyl containing 1 to 2 double bonds, alkynyl containing 1 to 2 triple
bonds, cycloalkyl, cycloalkylalkyl, heterocyelyl, heterocyelylalkyl, aryl, heteroaryl,
aralkyl, aralkenyl, aralkynyl, heteroarylalkyl, trialkylsilyl, dialkylarylsilyl, alkyldiarylsilyl,
triarylsilyl, alkylidene, arylalkylidene, alkylcarbonyl, cycloalkylearbonyl,
heterocyclylcarbonyl, arylcarbonyl, heteroarylcarbonyl, alkoxycarbonyl,
alkoxycarbonylalkyl, aryloxycarbonyl, aryloxycarbonylalkyl, aralkoxycarbonyl,
aralkoxycarbonylalkyl, arylcarbonylalkyl, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, arylaminocarbonyl, diarylaminocarbonyl, arylalkylaminocarbonyl,
heteroaryloxy, heteroaralkoxy, heterocyclyloxy, cycloalkoxy, perfluoroalkoxy, alkenyloxy,
alkynyloxy, aralkoxy, alkylcarbonyloxy, arylcarbonyloxy, aralkylcarbonyloxy,
alkoxycarbonyloxy, aryloxycarbonyloxy, aralkoxycarbonyloxy, aminocarbonyloxy,
alkylaminocarbonyloxy, dialkylaminocarbonyloxy, alkylarylaminocarbonyloxy,
diarylaminocarbonyloxy, guanidino, isothioureido, amidino, alkylamidino, arylamidino,
aminothiocarbonyl, alkylaminothiocarbonyl, arylaminothiocarbonyl, amino, aminoalkyl,
alkylaminoalkyl, dialkylaminoalkyl, arylaminoalkyl, diarylaminoalkyl,
alkylarylaminoalkyl, alkylamino, dialkylamino, haloalkylamino, arylamino, diarylamino,
alkylarylamino, alkylcarbonylamino, alkoxycarbonylamino, aralkoxycarbonylamino,
arylcarbonylamino, arylcarbonylaminoalkyl, aryloxycarbonylaminoalkyl,
aryloxyarylcarbonylamino, aryloxycarbonylamino, alkylsulfonylamino, arylsulfonylamino,
heteroarylsulfonylamino, heterocyclylsulfonylamino, heteroarylthio, azido, -P(R*7),
POYR ), ~OP(O)R ™, -NR*YC(O)RY, dialkylphosphonyl, alkylarylphosphonyl,
diarylphosphonyl, hydroxyphosphonyl, alkylthio, arylthio, perfluoroalkylthio,
hydroxycarbonylalkylthio, thiocyano, isothiocyane, alkylsulfinyloxy, alkylsulfonyloxy,
arylsulfinyloxy, arylsulfonyloxy, hydroxysulfonyloxy, alkoxysulfonyloxy,
aminosulfonyloxy, alkylaminosulfonyloxy, dialkylaminosulfonyloxy,
arylaminosulfonyloxy, diarylaminosulfonyloxy, alkylarylaminosulfonyloxy, alkylsulfinyl,
alkylsulfonyl, arylsulfinyl, arylsulfonyl, hydroxysulfonyl, alkoxysulfonyl, aminosulfonyl,
alkylaminosulfonyl, dialkylaminosulfonyl, arylaminosulfonyl, diarylaminosulfonyl, or

alkylarylaminosulfonyl; or
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two (OF groups, which substitute atoms in a 1,2 or 1,3 arrangement, together form

alkylene, oxaalkylene, alkylenedioxy, thioalkylenoxy or alkylenedithioxy; or
two Q7 groups, which substitute the same atom, together form alkylene,
RYis hydroxy, alkoxy, aralkoxy, alkyl, heteroaryl, heterocyelyl, aryl or -NRYRY,

R¥ s hydrogen, alkyl, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocyclyl or
heterocyclylalkyl; and

R* is alkoxy, aralkoxy, alkyl, heteroaryl, heteroeyclyl, aryl or -N(R*)RY; and

R* and R*" are each independently hydrogen, alkyl, aralkyl, aryl, heteroaryl,

heteroaralkyl or heterocyelyl, or
R4 and R together form alkylene, azaalkylene, oxaalkylene or thiaalkylene;
in the manufacture of a medicament for the reduction in plasma cholesterol levels.

90,  Use of a compound having a formula:

RT RE R5

or a pharmaceutically acceptable derivative selected from the group consisting of
salts, esters, enol ethers, enol esters, acetals, ketals, orthoesters, hemiacetals, hemiketals,

acids, bases, solvates and hydrates thereof, wherein:
nis 0 to 4:
Alis -N(Rg)-, -0- or -S(0)- (where t is 0 to 2);

R' and R? are each independently selected from a group consisting of hydrogen,
optionally substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl,
optionally substituted aryl, optionally substituted heteroaryl, optionally substituted
cycloalkyl, optionally substituted heterocyclyl, optionally substituted aralkyl, optionally
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substituted heteroaralkyl, -OR', -SR!* -N(R"*)R'S, -N(R'*)S(0),R*, -N(R')NR*)R',
NR'YNRM)S(0),R?, -C(O)R'8, -C(O)OR™, -C(S)OR™, -C(O)SR", -C(ON(R)R'®,
-C(O)N(R')S(0),R*®, -C(O)NR"*)N=R'¢ -C(O)N(R')N(R'*)R'S, and
-C(ONR'IN(R®)S(0),R*®, provided that when A is O, R* is not -C(O)OR'*, wherein R'*
is optionally substituted alkyl; or

R' and R?, together with the atom to which they are attached, form an optionally
substituted cycloalkenyl, optionally substituted heterocyclyl, optionally substituted aryl, or

optionally substituted heteroaryl ring;

R’is hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted cycloalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted heteroaryl, optionally substituted
heterocyclyl, optionally substituted heteroaralkyl, -C(O)R'?, -C(O)OR ', -S(O),R'?,
-C(O)N(R'MR™, -C(O)N(R')S(0),R*, -C(ON(R)N(R'MHR",
-C(O)NR)NR'")S(0),R*®, -N(R*)C(O)R"?, -N(R")C(O)N(R'HR"?,
-NR®)C(O)NR'")S(0),R*, -NR'HCONRPNR'R'?,
NR"YCONRPINR'S(0),R®, -NR')C(0)OR'?, -P(0)ORY, or -P(0)(OR'*)OR'?;

R*, R’, R® and R’ are each independently selected from a group consisting of
hydrogen, optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted aryl, optionally substituted heteroaryl, optionally
substituted cycloalkyl, optionally substituted heterocyclyl, optionally substituted aralkyl,
optionally substituted heteroaralkyl, -OR™, -SR', -S(0),R", -N(R'*)R'®, -N(R"*)S(0),R®,
-C(O)R", -C(0)OR®, -C(O)N(R?HR?, -C(O)N(R*")S(0);R*, C(ONR*HIN(R*)R*, and
-C(ON(R*N(R?")S(0),R*; or

R*and R®, orR* and R®, orR* and R’, or R* and R%, or R’ and R’, or R® and R’,
together with the carbon atom to which they are attached, form an optionally substituted
cycloalkyl, optionally substituted heterocyclyl, an optionally substituted cycloalkenyl ring,
or together form a double bond and the others of R4, R5, R and R’ are as described above;
or R® and R together form an oxo, thioxo, optionally substituted imine, optionally

substituted oxime or an optionally substituted hydrazone, or R® and R’, together with the
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carbon atom to which they are attached, form an optionally substituted exocyclic double

bond, and R? and R® are as described above;

R* is each independently selected from the group consisting of optionally
substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl, optionally
substituted aryl, optionally substituted heteroaryl, optionally substituted cycloalkyl,
optionally substituted heterocyclyl, halo, pseudohalo, nitro, -C(OYORS, —C(O)N(R24)R25,
-C(OIN(R*MS(ORR®, -C(O)R?, -ORY, -8R¥, -C(S)ORZ, -C(O)SR*?, -N(R*R?, and
NR*)S(0)%R?, or

two adjacent R® groups, together with the carbons to which they are attached, form
an optionally substituted aryl, optionally substituted cycloalkenyl, optionally substituted

heterocyclyl or optionally substituted heteroaryl;
R’ is hydrogen, optionally substituted alkyl, -C(O)R" or —8(0),R*;

R, R", R, R" and R" are selected as in () or (b) as follows; (2) R'%, R, R",
R"™ and R each independently hydrogen, optionally substituted alkyl, optionally
substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl,
optionally substituted aryl, optionally substituted aralkyl, optionally substituted
heterocyelyl, optionally substituted heteroaryl, or optionally substituted heteroaralkyl, or
(b) R' and R'? or R and R", together with the atoms to which they are attached, form an
optionally substituted heterocyclyl ring or an optionally substituted heteroaryl ring; and the

others of Rm, R, RIQ, R'" and R" are selected as in (a), above;

RY R R' R' and R'® are selected as in (a) or (b) as follows: (2) R' R!%, R,
R' and R" are each independently hydrogen, optionally substituted alkyl, optionally
substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl,
optionally substituted aryl, optionally substituted aralkyl, optionally substituted
heterocyclyl, optionally substituted heteroaryl, or optionally substituted heteroaralkyl; or
(b) R'® and R'S, together with the nitrogen atom to which they are attached, form an
optionally substituted heterocyclyl ring, or an optionally substituted heteroaryl ring, and

the others of RM, le, R“S, R'7 and R are selected as in (a) above,
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R, R*, R? and R* are selected as in (a) or (b) as follows: (2) R?, R*', R* and
R* are each independently hydrogen, optionally substituted alkyl, optionally substituted
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, optionally
substituted aryl, optionally substituted aralkyl, optionally substituted heterocyelyl,
optionally substituted heteroaryl, or optionally substituted heteroaralkyl; or (b) R*' and R*,
together with the nitrogen atom to which they are attached, form an optionally substituted
heterocyclyl ring, or an optionally substituted heteroaryl ring, and the others of R*®, R*',

R* and R¥ are selected as in (a), above;

R*, R*, R? and R* are selected as in (a) or (b) as follows: (a) R%, R*, R* and
R* are each independently hydrogen, optionally substituted alkyl, optionally substituted
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, optionally
substituted aryl, optionally substituted aralkyl, optionally substituted heterocyelyl,
optionally substituted heteroaryl, or optionally substituted heteroaralkyl; or (b) R** and R”,
together with the nitrogen atom to which they are attached, form an optionally substituted
heterocyelyl or an optionally substituted heteroaryl ring, and the others of R*, R*, R* and

R are selected as in (a) above;

RY, R and R? are selected as in (a) or (b) as follows: (a) R?’, R* and R® are each
independently hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted allcynyl, optionally substituted aryl, optionally substituted aralkyl,
optionally substituted heteroaryl, optionally substituted heteroaralkyl, ~C(O)R®,
-C(OYORY, -C(OIN(R*HRY, -CION(RHS(OYRY, -CMSRY, -C(SYORY, or
-C(ONER™RP; or (b) R® and RY together with the nitrogen atom to which they are
attached, form an optionally substituted heterocyclyl or an optionally substituted heteroaryl

ring, and the others of R*’, R*® and R* are selected as in (a) above;

R* is hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted cycloalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted heterocyelyl, optionally
substituted heteroaryl, or optionally substituted heteroaralkyl;

R* is optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted cycloalkyl, optionally substituted aryl,
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optionally substituted aralkyl, optionally substituted heterocyclyl, optionally substituted

heteroaryl, or optionally substituted heteroaralkyl;

R* and R® are selected as in () or (b) as follows: (a) R* and R* are each
independently hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted cycloalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted heterocyclyl, optionally
substifuted heteroaryl, or optionally substituted heteroaralkyl; or (b) R* and R®, together
with the nitrogen atom to which they are attﬁche:d, form an optionally substituted

heterocyclyl or an optionally substituted heteroaryl ring;

R* is optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted cycloalkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted heterocyclyl, optionally substituted

heteroaryl, or optionally substituted heteroaralkyl;

each of RI-RP, R¥ and R*, when substituted, are substituted with one or more

substituents, each independently selected from Q';

Q! is halo, pseudohalo, hydroxy, oxo, thia, nitro, formyl, mercapto,
hydroxycarbonyl, hydroxycarbonylalkyl, alkyl, haloalkyl, polyhaloalkyl, diaminoalkyl,
alkenyl containing 1 to 2 double bonds, alkynyl containing 1 to 2 triple bonds, cycloalkyl,
¢ycloalkylalkyl, heterocyclyl, heterocyclylalkyl, aryl, heteroaryl, aralkyl, aralkenyl,
aralkynyl, heteroarylalkyl, rialkylsilyl, dialkylarylsilyl, alkyldiarylsilyl, triarylsilyl,
alkylidene, arylalkylidene, alkylcarbonyl, cycloalkylcarbonyl, heterocyclylcarbonyl,
arylearbonyl, heteroarylcarbonyl, alkoxycarbonyl, alkoxycarbonylalkyl, aryloxycarbonyl,
aryloxycarbonylalkyl, aralkoxycarbonyl, aralkoxycarbonylalkyl, arylearbonylalkyl,
aminocarbonyl, atkylaminocarbonyl, dialkylaminocarbonyl, arylaminocarbonyl,
diarylaminocarbonyl, arylalkylaminocarbonyl, alkoxy, aryloxy, heteroaryloxy,
heteroaralkoxy, heterocyclyloxy, cycloalkoxy, perfluoroalkoxy, alkenyloxy, alkynyloxy,
aralkoxy, alkylcarbonyloxy, arylearbonyloxy, aralkylcarbonyloxy, alkoxycarbonyloxy,
aryloxycarbonyloxy, aralkoxycarbonyloxy, aminocarbonyloxy, alkylaminocarbonyloxy,
dialkylaminocarbonyloxy, alkylarylaminocarbonyloxy, diarylaminocarbonyloxy,

cycloalkylcarbonyloxy, heterocyclylcarbonyloxy, heteroarylcarbonyloxy,
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heteroaralkylcarbonyloxy, guanidine, isothioureido, amidino, alkylamidino,
cycloalkylamidino, heterocyclylamidino, heterocyclylalkylamidino, arylamidino,
aralkylamidino, heteroarylamidino, heteroaralkylamidino, aminothiocarbonyl,
alkylaminothiocarbonyl, arylaminothiocarbonyl, amino, aminoalkyl, alkylaminoalkyl,
dialkylaminoalkyl, arylaminoalkyl, diarylaminoalkyl, alkylarylaminoalkyl, alkylamino,
dialkylamino, haloalkylamino, cycloalkylamine, heterocyclylamino,
heterocyclylalkylamino, arylamino, heteroarylamino, aralkylamino, heteroaralkylamino,
diarylamino, alkylarylamino, alkylcarbonylamino, alkoxycarbonylamino,
aralkoxycarbonylamino, arylcarbonylamino, arylearbonylaminoalkyl,
aryloxycarbonylaminoalkyl, aryloxyarylcarbonylaming, aryloxycarbonylamino,
alkylsulfonylamine, arylsulfonylamino, heteroarylsulfonylamino,
heterocyclylsulfonylamino, heteroarylthio, azido, -P(R*7), -P(O)R*),, -OP(O)(R ",
-N(R38)C(D)R39, dialkylphosphonyl, alkylarylphosphonyl, diarylphosphonyl,
hydroxyphosphonyl, alkylthio, cycloalkylthio, heterocyclylalkylthio, arylthio, aralkylthio,
heteroaralkylthio, perfluoroalkylthio, hydroxycarbonylalkylthio, thiocyano, isothiocyano,
alkylsulfinyloxy, alkylsulfonyloxy, arylsulfinyloxy, arylsulfonyloxy, hydroxysulfonyloxy,
alkoxysulfonyloxy, aminosulfonyloxy, alkylaminosulfonyloxy, dialkylaminosulfonyloxy,
arylaminosulfonyloxy, diarylaminosulfonyloxy, alkylarylaminosulfonyloxy, -SO,F when
Q' is on R'® or when Q' is on the aryl group of R when R* is —C(O)(aryl}, alkylsulfinyl,
alkylsulfonyl, arylsulfinyl, arylsulfonyl, hydroxysulfonyl, alkoxysulfonyl, aminosulfonyl,
alkylaminosulfonyl, dialkylaminosulfonyl, arylaminosulfonyl, diarylaminosulfonyl, or

alkylarylaminosulfonyl; or

two Q] groups, which substituted atoms in a 1,2 or 1,3 arrangement, together form

alkylene, oxaalkylene, alkylenedioxy, thicalkylenoxy or alkylenedithioxy; or
two Q' groups, which substitute the same atom, together form alkylene;

each Q' is independently unsubstituted or substituted with one or more substituents

each independently selected from Q°:

each Q2 is independently halo, pseudohalo, hydroxy, oxa, thia, nitro, formyl,
mercapto, hydroxycarbonyl, hydroxycarbonylalkyl, alkyl, haloalkyl, polyhaloalkyl,
diaminoalkyl, alkenyl containing 1 to 2 double bonds, alkynyl containing 1 to 2 triple
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bonds, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, aryl, heteroaryl,
aralkyl, aralkenyl, aralkynyl, heteroarylalkyl, trialkylsilyl, dialkylarylsilyl, alkyldiarylsilyl,
triarylsilyl, alkylidene, arylalkylidene, alkylearbonyl, cycloalkylecarbonyl,
heterocyelylcarbonyl, arvlcarbonyl, hetercarylcarbonyl, alkoxycarbonyl,
alkoxycarbonylalkyl, aryloxycarbonyl, aryloxycarbonylalkyl, aralkoxycarbonyl,
aralkoxycarbonylalkyl, arylearbonylalky!, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, arylaminocarbonyl, diarylaminocarbonyl, arylalkylaminocarbonyl,
heteroaryloxy, heteroaralkoxy, heterocyclyloxy, cycloalkoxy, perfluoroalkoxy, alkenyloxy,
alkynyloxy, aralkoxy, alkylcarbonyloxy, arylcarbonyloxy, aralkylcarbonyloxy,
alkoxycarbonyloxy, aryloxycarbonyloxy, aralkoxycarbonyloxy, aminocarbonyloxy,
alkylaminocarbonyloxy, dialkylaminocarbonyloxy, alkylarylaminocarbonyloxy,
diarylaminocarbonyloxy, guanidino, isothioureide, amidino, alkylamidino, arylamidino,
aminothiocarbonyl, alkylaminothiocarbonyl, arylaminothiocarbonyl, amino, aminoalkyl,
alkytaminoalkyl, dialkylaminoalkyl, arylaminoalkyl, diarylaminoalkyl,
alkylarylaminoalkyl, alkylamino, dialkylamino, haloalkylamino, arylamino, diarylamino,
alkylarylamino, alkylcarbonylamino, alkoxycarbonylamino, aralkoxycarbonylamino,
arylcarbonylamino, arylcarbonylaminoalkyl, aryloxycarbonylaminoalkyl,
aryloxyarylcarbonylamino, aryloxycarbonylamino, alkylsulfonylamino, arylsulfonylamino,
heteroarylsulfonylamino, heterocyelylsulfonylamino, heteroarylthio, azida, -P(R*"),,
-POYR),, -OP(OYR ), -N(R*™C(O)R™, dialkylphosphonyl, alkylarylphosphonyl,
diarylphosphonyl, hydroxyphosphonyl, alkylthio, arylthio, perfluoroalkylthio,
hydroxycarbonylalkylthio, thiocyano, isothiocyano, alkylsulfinyloxy, alkylsulfonyloxy,
arylsulfinyloxy, arylsulfonyloxy, hydroxysulfonyloxy, alkoxysulfonyloxy,
aminosulfonyloxy, alkylaminosulfonyloxy, dialkylaminosulfonyloxy,
arylaminosulfonyloxy, diarylaminosulfonyloxy, alkylarylaminosulfonyloxy, alkylsulfinyl,
alkylsulfonyl, arylsulfinyi, arylsulfonyl, hydroxysulfonyl, alkoxysulfonyl, aminosulfonyl,
alkylaminosulfonyl, dialkylaminosulfonyl, arylaminosulfonyl, diarylaminosulfonyl, or

alkylarylaminosulfonyl; or

two groups, which substitute atoms in a 1,2 or 1,3 arrangement, together form

alkylene, oxaalkylene, alkylenedioxy, thipalkylenoxy or alkylenedithioxy; or
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two (@ groups, which substitute the same atom, together form alkylene,
R* is hydroxy, alkoxy, aralkoxy, alkyl, heteroaryl, heterocyclyl, aryl or -NR*R*;

R* is hydrogen, alkyl, aryl, aralky!, heteroaryl, heteroaralkyl, heterocyclyl or
heterocyclylalkyl; and

R* is alkoxy, aralkoxy, alkyl, heteroaryl, heterocyclyl, aryl or -N(R*)RY; and

R* and R* are each independently hydrogen, alkyl, aralkyl, aryl, heteroaryl,

heteroaralkyl or heterocyclyl, or
R* and R* together form alkylene, azaalkylene, oxaalkylene or thiaalkylene;
in the manufacture of'a medicament for the reduction in plasma triglyceride levels.

91.  Use of'a compound having a formula:

or a pharmaceutically acceptable derivative selected from the group consisting of
salts, esters, enol ethers, enol esters, acetals, ketals, orthoesters, hemiacetals, hemiketals,

acids, bases, solvates, and hydrates thercof, wherein:
nis 0to 4;
A is -N(R®)-, -0- o -8(0),- (where t is 0 to 2);

R' and R? are each independently selected from a group consisting of hydrogen,
optionally substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl,
optionally substituted aryl, optionally substituted heteroaryl, optionally substituted
cycloalkyl, optionally substituted heterocyelyl, optionally substituted aralkyl, optionally
substituted heteroaralkyl, -OR", -SR™, -N(R'™HR'®, -NR'HS(O1R®, NRNER'HR'®,
NER'INRHS0):RY, -CIORE, -C(OIORY, -C(S)OR™, -C(O)SRY, -COINR )RS,

COMS ID No: ARCS-275071 Received by IP Australia: Time (H:m) 10:33 Date (Y-M-d) 2010-04-28



04 Jun 2010

2003243328

C:\NRPorbADCC\BXS$\2990356_1.DOC-1/062010

- 338 -

-C(ON(R'$)S(0);R®, -C(ONR'*)N=R'¢, -C(O)NR')N(R*)R'¢, and
-C(O)NR'IN(R')S(0),R®, provided that when A is O, R? is not -C(O)OR', wherein R'*
is optionally substituted alkyl; or

R' and R?, together with the atom to which they are attached, form an optionally
substituted cycloalkenyl, optionally substituted heterocyclyl, optionally substituted aryl, or
optionally substituted heteroaryl ring;

R? is hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted cycloalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted heteroaryl, optionally substituted
heterocyclyl, optionally substituted heteroaralkyl, -C(O)R'?, -C(O)OR ', -S(O),R"°,
-C(O)NR'HR'2, -C(ONR'YS(0),R®, -C(OINRINR'HR",
-C(ONRINRS(0)R®, -NRP)CO)R'’, -NR*)C(OINR'"HR",
NRPCOINR'S(0)R®, -NR'HYCONR*NR'HR",
NR'YCONRINRS(0)R®, -NR'*)C(0)OR'?, -P(0)OR', or -P(O)(OR'*)OR";

R*, R®, R® and R’ are each independently selected from a group consisting of
hydrogen, optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted aryl, optionally substituted heteroaryl, optionally
substituted cycloalkyl, optionally substituted heterocyclyl, optionally substituted aralkyl,
optionally substituted heteroaralkyl, -OR', -SR', -S(0),R", -N(R"*)R'S, -N(R"*)S(0),R*,
-C(O)R", -C(0)OR?, -C(O)N(R?)R*, -C(O)N(R?")S(0).R*, C(O)N(R**)N(R?)R?, and
-C(ONR*HNRMS(0),R*; or

R* and RS, orR* and R6, orR* and R7, or R® and R®, or R® and R7, or R® and R,
together with the carbon atom to which they are attached, form an optionally substituted
cycloalkyl, optionally substituted heterocyclyl, an optionally substituted cycloalkenyl ring,
or together form a double bond and the others of R* R, R® and R’ are as described above;
or R® and R’ together form an oxo, thioxo, optionally substituted imine, optionally
substituted oxime or an optionally substituted hydrazone, or R®and R’, together with the
carbon atom to which they are attached, form an optionally substituted exocyclic double

bond, and R* and R’ are as described above;
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R} is each independently selected from the group consisting of optionally
substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl, optionally
substituted aryl, optionally substituted heteroaryl, optionally substituted cycloalkyl,
optionally substituted heterocyclyl, halo, pseudohalo, nitro, —C(O)DRM, —C(O)N(R24)R25,
-C(OINRHS(0)RY, -C(ORZS, -ORY, -SRY, -C(S)OR™, -C(O)SR®, -N(R**)R¥, and
NRZHS(0),RY, or

two adjacent R® groups, together with the carbons to which they are attached, form
an optionally substituted aryl, optionally substituted cycloalkenyl, optionally substituted

heterocyelyl or optionally substituted heteroaryl,
RYis hydrogen, optionally substituted alkyl, —C(D)Rm or —S(O)2R43 :

R, R", R, R" and R" are selected as in (a) or (b) as follows: (a) R', R, R",
R'? and R" each independently hydrogen, optionally substituted alkyl, optionally
substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl,
optionally substituted aryl, optionally substituted aralkyl, optionally substituted
heterocyclyl, optionally substituted heteroaryl, or optionally substituted heteroaralkyl; or
(b) R and R' or R'? and R", together with the atoms to which they are attached, form an
optionally substituted heterocyclyl ring or an optionally substituted heteroaryl ring; and the
others of R'O, rY R R and R' are selected as in (a), above;

RM R R R and R' are selected as in (a) or (b) as follows: (a) R' R, RS,
R!'7 and R'® are each independently hydrogen, optionally substituted alkyl, optionally
substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl,
optionally substituted aryl, optionally substituted aralkyl, optionally substituted
heterocyclyl, optionally substituted heteroaryl, or optionally substituted heteroaralkyl; or
(by R and R, together with the nitrogen atom to which they are attached, form an
optionally substituted heterocyclyl ring, or an optionally substituted heteroaryl ring, and

the others of R'*, &3, Rlﬁ, R'7 and R'® are selected as in (a) above,

R%, RY, R* and R* are selected as in (a) or (b) as follows: (a) R¥ R¥, R* and
R* are each independently hydrogen, optionally substituted alkyl, optionally substituted
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, optionally

COMS ID No: ARCS-275071 Received by IP Australia: Time (H:m) 10:33 Date (Y-M-d) 2010-04-28

T-86@ PB15Z/B229 F-838



28 Apr 2010

2003243328

28-B4-°18 11:04 FROM-

10

15

25

TR b

- 340 -

substituted aryl, optionally substituted aralky!, optionally substituted heterocyclyl,
optionally substituted heteroaryl, or optionally substituted heteroaralkyl; or (b) R* and R%,
together with the nitrogen atom to which they are attached, form an optionally substituted
heterocyclyl ring, or an optionally substituted heteroaryl ring, and the others of R, R*,

R** and R* are selected as in (a), above;

R®, R*, R* and R* are selected as in (a) or (b) as follows: (a) R?, R¥, R* and
R are each independently hydrogen, optionally substituted alkyl, optionally substituted
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, optionally
substituted aryl, optionally substituted aralkyl, optionally substituted heterocyelyl,
optionally substituted heteroaryl, or optionally substituted heteroaralkyl; or (b) R* and R,
together with the nitrogen atom to which they are attached, form an optionally substituted
heterocyclyl or an optionally substituted heteroaryl ring, and the others of R%, R**, R** and

R are selected as in (a) above,

R*¥, R® and R? are selected as in (a) or (b) as follows: (a) R¥, R?® and R* are each
independently hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted aryl, optionally substituted aralkyl,
optionally substituted heteroaryl, optionally substituted heteroaralkyl, -C(O)R3°,
-C(OYOR, -COINERIHRP, -COMRHS(0)RP, -C(0)SR?, -C(S)ORY, or
-CSNRHR®; or (b) R* and R together with the nitrogen atom to which they are
attached, form an optionally substituted heterocyelyl or an optionally substituted heteroaryl

ring, and the others of R*, R* and R” are selected as in (a) above;

R*is hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted cycloalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted heterocyclyl, optionally

substituted heteroaryl, or optionally substituted heteroaralkyl;

R’! is optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted cycloalkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted heterocyclyl, optionally substituted

heteroaryl, or optionally substituted heteroaralkyl,
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R and R* are selected as in (a) or (b) as follows: (a) R* and R* are each
independently hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted cycloalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted heterocyclyl, optionally
substituted heteroaryl, or optionally substituted heteroaralkyl; or (b) R* and R¥ together
with the nitrogen atom to which they are attached, form an optionally substituted

heterocyelyl or an optionally substituted heteroaryl ring;

R¥ g optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted cycloalkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted heterocycelyl, optionally substituted

heteroaryl, or optionally substituted heteroaralkyl,

each of R'-R¥, R* and R*, when substituted, are substituted with one or more

substituents, each independently selected from Q';

Q' is halo, pseudohalo, hydroxy, oxo, thia, nitro, formyl, mercapto,
hydroxycarbonyl, hydroxycarbonylalkyl, alkyl, haloalkyl, polyhaloalkyl, diaminoalkyl,
alkenyl containing 1 to 2 double bonds, alkynyl ¢ontaining 1 to 2 triple bonds, cycloalkyl,
cycloalkylalkyl, heterocyelyl, heterocyclylalkyl, aryl, heteroaryl, aralkyl, aralkenyl,
aralkynyl, heteroarylalkyl, trialkylsilyl, dialkylarylsilyl, alkyldiarylsilyl, triarylsilyl,
alkylidene, arylalkylidene, alkylecarbonyl, cycloalkylcarbonyl, heterocyclylearbonyl,
arylcarbonyl, heteroarylearbonyl, alkoxycarbonyl, alkoxycarbonylalkyl, aryloxycarbonyl,
aryloxycarbonylalkyl, aralkoxycarbonyl, aralkoxycarbonylalkyl, arylearbonylalkyl,
aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl, arylaminocarbonyl,
diarylaminocarbonyl, arylalkylaminocarbonyl, alkoxy, aryloxy, heteroaryloxy,
heteroaralkoxy, heterocyclyloxy, cycloalkoxy, perfluoroalkoxy, alkenyloxy, alkynyloxy,
aralkoxy, alkylcarbonyloxy, arylearbonyloxy, aralkylcarbonyloxy, alkoxycarbonyloxy,
aryloxycarbonyloxy, aralkoxycarbonyloxy, aminocarbonyloxy, alkylaminocarbonyloxy,
dialkylaminocarbonyloxy, alkylarylaminocarbonyloxy, diarylaminocarbonyloxy,
eyeloalkylcarbonyloxy, heterocyclylearbonyloxy, heteroarylearbonyloxy,
heteroaralkylearbonyloxy, guanidino, isothioureido, amidino, alkylamidina,

cycloalkylamiding, heterocycelylamidino, heterocyclylalkylamidino, arylamidino,
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aralkylamidino, heteroarylamidino, heteroaralkylamidino, aminothiocarbonyl,
alkylaminothiocarbonyl, arylaminothiocarbonyl, aminoe, aminoalkyl, alkylaminoalkyl,
dialkylaminoalkyl, arylaminoalkyl, diarylaminoalkyl, alkylarylaminoalkyl, alkylamino,
dialkylamino, haloalkylamino, cycloalkylamino, heterocyclylamino,
heterocyelylalkylamino, arylamino, heteroarylamino, aralkylamino, heteroaralkylamino,
diarylamino, alkylarylamino, alkylcarbonylamino, alkoxyecarbonylamino,
aralkoxycarbonylamino, arylcarbonylamino, arylearbonylaminoalkyl,
aryloxyearbonylaminoalkyl, aryloxyarylearbonylamino, aryloxycarbonylamino,
alkylsulfonylamino, arylsulfonylamino, heteroarylsulfonylamino,
heterocyclylsulfonylamino, heteroarylthio, azido, -P(R*™);, -P(OYR),, -OP(O)(R*"),
N(RMC(O)RY, dialkylphosphonyl, alkylarylphosphonyl, diarylphosphonyl,
hydroxyphosphonyl, alkylthio, eycloalkylthio, heterocyelylalkylthio, arylthio, aralkylthio,
heteroaralkylthio, perfluoroalkylthio, hydroxycarbonylalkylthio, thiocyano, isothiocyano,
alkylsulfinyloxy, alkylsulfonyloxy, arylsulfinyloxy, arylsulfonyloxy, hydroxysulfonyloxy,
alkoxysulfonyloxy, aminosulfonyloxy, alkylaminosulfonyloxy, dialkylaminosulfonyloxy,
arylaminosulfonyloxy, diarylaminosulfonyloxy, alkylarylaminosulfonyloxy, -SO>F when
Q' is on R'® or when Q' is on the aryl group of R? when R? is —C(O)(aryl), alkylsulfinyl,
alkylzulfonyl, arylsulfinyl, arylsulfonyl, hydroxysuifonyl, alkoxysulfonyl, aminosulfonyl,
alkylaminosulfonyl, dialkylaminosulfonyl, arylaminosuifonyl, diarylaminosulfonyl, or

alkylarylaminosulfonyl; or

two Q' groups, which substituted atoms in a 1,2 or 1,3 arrangement, together form

alkylene, oxaalkylene, alkylenedioxy, thicalkylenoxy or alkylenedithioxy; or
two Q' groups, which substitute the same atom, together form alkylene;

each Q' is independently unsubstituted or substituted with one or more substituents

each independently selected from Q7

each QZ is independently halo, pseudohalo, hydroxy, oxo, thia, nitro, formyl,
mercapto, hydroxycarbonyl, hydroxycarbonylalkyl, alkyl, haloalkyl, polyhaloalkyl,
diaminoalkyl, alkenyl containing 1 to 2 double bonds, alkynyl containing 1 to 2 triple
bonds, cycloalkyl, eycloalkylalkyl, heterocyelyl, heterocyclylalkyl, aryl, heteroaryl,
aralkyl, aralkenyl, aralkynyl, heteroarylalkyl, trialkylsilyl, dialkylarylsilyl, alkyldiarylsilyl,
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triarylsilyl, alkylidene, arylalkylidene, alkylcarbonyl, cycloalkylcarbonyl,
heterocyelylearbonyl, arylearbonyl, heteroarylearbonyl, alkoxycarbonyl,
alkoxycarbonylalkyl, aryloxycarbonyl, aryloxycarbonylalkyl, aralkoxycarbonyl,
aralkoxycarbonylalkyl, arylcarbonylalkyl, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, arylaminocarbonyl, diarylaminocarbonyl, arylalkylaminocarbonyl,
heteroaryloxy, heteroaralkoxy, heterocyclyloxy, cycloalkoxy, perfluoroalkoxy, alkenyloxy,
alkynyloxy, aralkoxy, alkylcarbonyloxy, arylcarbonyloxy, aralkylcarbonyloxy,
alkoxycarbonyloxy, aryloxycarbonyloxy, aralkoxycarbonyloxy, aminocarbonyloxy,
alkylaminocarbonyloxy, dialkylaminocarbonyloxy, alkylarylaminocarbonyloxy,
diarylamninocarbonyloxy, guanidino, isothioureido, amidino, alkylamidino, arylamidino,
aminothiocarbonyl, alkylaminothiocarbonyl, arylaminothiocarbonyl, amino, aminoalkyl,
alkylaminoalkyl, diaikylaminoalkyl, arylaminoalkyl, diarylaminoalkyl,
alkylarylaminoalkyl, alkylamino, dialkylamino, haloalkylamine, arylamine, diarylamino,
alkylarylamino, alkylcarbonylamino, alkoxycarbonylamino, aralkoxycarbonylamino,
arylcarbonylamino, arylecarbonylaminoalkyl, aryloxycarbonylaminoalkyl,
aryloxyarylcarbonylamino, aryloxycarbonylamino, alkylsulfonylamino, arylsuifonylamino,
heteroarylsulfonylamine, heterocyclylsulfonylamino, heteroarylthio, azido, -P(R*"),
“P(OYR*T,, -OP(OYR),, -N(R**)C(O)RY, dialkylphosphonyl, alkylarylphosphonyl,
diarylphosphonyl, hydroxyphosphonyl, alkylthio, arylthio, perfluoroalkylthio,
hydroxycarbonylalkylthio, thiocyano, isothiocyano, alkylsulfinyloxy, alkylsulfonyloxy,
arylsulfinyloxy, arylsulfonyloxy, hydroxysulfonyloxy, alkoxysulfonyloxy,
aminosulfonyloxy, alkylaminosulfonyloxy, dialkylaminosulfonyloxy,
arylaminosulfonyloxy, diarylaminosulfonyloxy, alkylarylaminosulfonyloxy, alkylsulfinyl,
alkylsulfonyl, arylsulfinyl, arylsulfonyl, hydroxysulfonyl, alkoxysulfonyl, aminosulfonyl,
alkylaminosulfonyl, dialkylaminosulfonyl, arylaminosulfonyl, diarylaminosulfonyl, or

alkylarylaminosulfonyl; or

two Q° groups, which substitute atoms in a 1,2 or 1,3 arrangement, together form

alkylene, oxaalkylene, alkylenedioxy, thioalkylenoxy or alkylenedithioxy; or
two (O groups, which substitute the same atom, together form alkylene,

R is hydroxy, alkoxy, aralkoxy, alkyl, heteroaryl, heterocyelyl, aryl or -NR*¥R*';
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R*¥ is hydrogen, alkyl, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocyclyl or
heterocyclylalkyl; and

R™ is alkoxy, aralkoxy, alkyl, heteroaryl, heterocyclyl, aryl or N(R*R!; and

R* and R* are each independently hydrogen, alkyl, aralkyl, aryl, heteroaryl,

heteroaralkyl or heterocyclyl, or
R* and R together form alkylene, azaalkylene, oxaalkylene or thiaalkylene

in the manufacture of a medicament for the treatment or amelioration of one or
more symptoms of a disease or disorder which is affected by abnormal cholesterol,

triglyceride, or bile acid levels,

92.  Use of a compound having a formula:

or a pharmaceutically acceptable derivative selected from the group consisting of
salts, esters, enol ethers, enol esters, acetals, ketals, orthoesters, hemiacetals, hemiketals,

acidg, bases, solvates, and hydrates thereof, wherein:
nis Oto 4,
A is -N(R%)-, -O- or -8(0)- (where t is 0 to 2);

R' and R? are each independently selected from a group consisting of hydrogen,
optionally substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl,
optionally substituted aryl, optionally substituted heteroaryl, optionally substituted
cycloalkyl, optionally substituted heterocyelyl, optionally substituted aralkyl, optionally
substituted heteroaralkyl, -OR', -SR", -N(R')R', -NR'$)S(0),R¥, NERINER HR'S,
NRNRPIS(0),RE, -C(OIR'E, -CO)YOR™, -C(SHORY, -C(OSR™, -CIONR MRS,
_COMWR)S(0):R®, -COONRHIN=R'®, -CLOWNR"IN(R'*R'S, and
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-C(ONR'"IN(R"®)S(0),R®, provided that when A is O, R? is not -C(O)OR", wherein R'*
is optionally substituted alkyl; or

R' and R?, together with the atom to which they are attached, form an optionally
substituted cycloalkenyl, optionally substituted heterocyclyl, optionally substituted aryl, or

optionally substituted heteroaryl ring;

R}is hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted cycloalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted heteroaryl, optionally substituted
heterocyclyl, optionally substituted heteroaralkyl, -C(O)R'?, -C(O)OR'?, -S(O),R'°,
-C(ONR'MHR™, -C(O)N(R')S(0),R*, -C(ONR*)NR'HR"?,
-C(ONRIN(R")S(0),R*, -NR®)C(O)R", -N(R"*)C(ONR')R'?,
-NR")C(O)NR')S(0),R®, -NR")C(ONRP)NR')R",
NR'"HCONRPNR"S(0),R?, -NR*)C(O)OR'?, -P(O)OR'?, or -P(O)OR'*)OR'%;

R* R’, R® and R’ are each independently selected from a group consisting of
hydrogen, optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted aryl, optionally substituted heteroaryl, optionally
substituted cycloalkyl, optionally substituted heterocyclyl, optionally substituted aralkyl,
optionally substituted heteroaralkyl, -OR", -SR'*, -S(0),R", -N(R'*)R'¢, -N(R'*)S(O),R®,
-C(O)R'3, -C(O)YOR®, -C(O)N(R?*HRZ, -C(O)N(R?)S(0);R*, C(ONR*N(R*"R%, and
-C(O)NR*HNR?YS(0)R®; or

R* and R, orR* and R%, orR* and R’, or R® and R®, or R® and R’, or R® and R,
together with the carbon atom to which they are attached, form an optionally substituted
cycloalkyl, optionally substituted heterocyclyl, an optionally substituted cycloalkenyl ring,
or together form a double bond and the others of R*, R, R® and R’ are as described above;
or R® and R together form an oxo, thioxo, optionally substituted imine, optionally
substituted oxime or an optionally substituted hydrazone, or R® and R, together with the
carbon atom to which they are attached, form an optionally substituted exocyclic double

bond, and R* and R’ are as described above;
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R* is each independently selected from the group consisting of optionally
substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl, optionally
substituted aryl, optionally substituted heteroaryl, optionally substituted cycloalkyl,
optionally substituted heterocyclyl, halo, pseudohalo, nitro, -C(OYOR®, -C{O)N(R*HR®,
-C(OIN(RM™S(0)R®, -C(OIR™, -ORY, -SRY, -C(S)ORE, -C(0)SRZ, -N(R®)R?, and
N(RZHS(0)LRY, or

two adjacent R* groups, together with the carbons to which they are attached, form
an optionally substituted aryl, optionally substituted cycloalkenyl, optionally substituted
heterocyelyl or optionally substituted heteroaryl;

R? is hydrogen, optionally substituted alkyl, -C(O)Rm1 or —S(O)2R43;

R R RS R and R" are selected as in (a) or (b) as follows: (a) R'?, R, RY,
R"™ and R" each independently hydrogen, optionally substituted alkyl, optionally
substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl,
optionally substituted aryl, optionally substituted avalkyl, optionally substituted
heterocyelyl, optionally substituted heteroaryl, or optionally substituted heteroaralkyl; or
() R" and R or R” and R", together with the atoms to which they are attached, form an
optionally substituted heterocyclyl ring or an optionally substituted heteroaryl ring; and the

others of Rlo, R", R'2Z, RY and R'? are selected as in (a), above;

R'* R R R' and R%are selected as in (a) or (b) as follows: (a) R, R, R,
R'7 and R'® are each independently hydrogen, optionally substituted alkyl, optionally
substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl,
optionally substituted aryl, optionally substituted aralkyl, opticnally substituted
heterocyclyl, optionally substituted heteroaryl, or optionally substituted heteroaralkyl; or
(5 R and R', together with the nitrogen atom to which they are attached, form an
optionally substituted heterocyelyl ring, or an optionally substituted heteroaryl ring, and

the others of R™, R"*, R'®, R'7 and R" are selected as in (a) above,

R* RY, R* and R* are selected as in (a) or (b) as follows: (a) R*, R, R* and
R* are each independently hydrogen, optionally substituted alkyl, optionally substituted
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, optionally
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substituted aryl, optionally substituted aralkyl, optionally substituted heterocyclyl,
optionally substituted heteroaryl, or optionally substituted heteroaralkyl; or (b) R* and R*,
together with the nitrogen atom to which they are attached, form an optionally substituted
heterocyelyl ring, or an optionally substituted heteroaryl ring, and the others of R%, R,

R?? and R* are selected as in (a), above;

R%, R™, R™ and R™ are selected as in (a) or (b) as follows: (a) R™, R™, R% and
R?® are each independently hydrogen, optionally substituted alkyl, optionally substituted
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, optionally
substituted aryl, optionally substituted aralkyl, optionally substituted heterocyclyl,
optionally substituted heteroaryl, or optionally substituted heteroaralkyl; or (b) R** and R®,
together with the nitrogen atom to which they are atfached, form an optionally substituted
heterocyelyl or an optionally substituted heteroaryl ring, and the others of R* R*, R* and

R are selected as in (a) above;

R¥, R® and R are selected as in (a) or (b) as follows: (a) RY, R* and R” are each
independently hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted aryl, optionally substituted aralkyl,
optionally substituted heteroaryl, optionally substituted heteroaralkyl, -C(ORY,
-C(OYOR?, -CIOMN(R™IR™®, -CLOIN(R?)S(0)R*, -C(0)SRY, -C(SYOR™, or
C(S)N(RH)RH; or {b) R* and R¥ together with the nitrogen atom to which they are
attached, form an optionally substituted heterocyclyl or an optionally substituted heteroaryl

ring, and the others of R, R? and R* are selected as in (a} above;

R¥ is hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted cycloalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted heterocyclyl, optionally

substituted heteroaryl, or optionally substituted heteroaralkyl;

R¥'is optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted cycloalkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted heterocyclyl, optionally substituted

heteroaryl, or optionally substituted heteroaralkyl;
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R* and R® are selected as in (g) or (b) as follows: (a) R*? and R* are each
independently hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted cycloalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted heterocyclyl, optionally
substituted heteroaryl, or optionally substituted heteroaratkyl; or (b) R and R¥, together
with the nitrogen atom to which they are attached, form an optionally substituted

heterocyclyl or an optionally substituted heteroary! ring;

R* is optionally substituted alkyl, optionally substituted alkenyl, optionaily
substituted alkynyl, optionally substituted cycloalkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted heterocyclyl, optionally substituted

heteroaryl, or optionally substituted heteroaralkyl;

each of RIHRB, R* and R*®, when substituted, are substituted with one or more

substituents, each independently selected from Q'

Q' is halo, pseudohalo, hydroxy, oxo, thia, nitro, formyl, mercapto,
hydroxycarbonyl, hydroxycarbonylalkyl, alkyl, haloalkyl, polyhaloalkyl, diaminoalkyl,
alkenyl containing 1 to 2 double bonds, alkynyl containing 1 to 2 triple bonds, cycloalkyl,
cycloalkylalkyl, heterocyelyl, heterocyclylalkyl, aryl, heteroaryl, aralkyl, aralkenyl,
aralkynyl, heteroarylalkyl, trialkylsilyl, dialkylarylzilyl, alkyldiarylsilyl, triarylsilyl,
alkylidene, arylalkylidene, alkylcarbonyl, cycloalkylcarbonyl, heterocyclylcarbonyl,
arylcarbonyl, heteroarylcarbonyl, alkoxycarbonyl, alkoxycarbonylalkyl, aryloxycarbonyl,
aryloxycarbonylalkyl, aralkoxycarbonyl, aralkoxycarbonylalkyl, arylcarbonylalkyl,
aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl, arylaminocarbonyl,
diarylaminocarbonyl, arylalkylaminocarbonyl, alkoxy, aryloxy, heteroaryloxy,
heteroaralkoxy, heterocyclyloxy, cycloalkoxy, perfluoroalkoxy, alkenyloxy, alkynyloxy,
aralkoxy, alkylcarbonyloxy, arylcarbonyloxy, aralkylcarbonyloxy, alkoxycarbonyloxy,
aryloxycarbonyloxy, aralkoxycarbonyloxy, aminocarbonyloxy, alkylaminocarbonyloxy,
dialkylaminocarbonyloxy, alkylarylaminocarbonyloxy, diarylaminocarbonyloxy,
cycloalkylearbonyloxy, heterocyclylcarbonyloxy, heteroarylearbonyloxy,
heteroaralkylcarbonyloxy, guaniding, isothioureido, amidino, alkylamidino,

cycloalkylamidino, heterocyclylamidino, heterocyclylalkylamidino, arylamidino,
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aralkylamidino, heteroarytamidino, heteroaralkylamidino, aminothiocarbonyl,
alkylaminothiocarbonyl, arylaminothiocarbonyl, amino, aminoalkyl, alkylaminoalkyl,
dialkylaminoalkyl, arylaminoalkyl, diarylaminoalkyl, alkylarylaminoalkyl, alkylamino,
dialkylamino, haloalkylamino, cycloalkylamino, heterocyclylamino,
heterocyclylalkylamino, arylamino, heteroarylamino, aralkylamino, heteroaralkylamino,
diarylamino, alkylarylamino, alkylcarbonylamino, alkoxycarbonylamino,
aralkoxycarbonylamino, arylcarbonylamino, arylcarbonylaminoalkyl,
aryloxycarbonylaminoalkyl, aryloxyarylcarbonylamino, aryloxycarbonylamino,
alkylsulfonylamino, arylsulfonylamino, heteroarylsulfonylamino,
heterocyelylsulfonylamino, heteroarylthio, azido, -P(R*"), ~P(O)R*"),, -OP(OYR M,
-N(R¥H)C(O)RY, dialkylphosphonyl, alkylarylphosphonyl, diarylphosphonyl,
hydroxyphosphonyl, alkylthio, cycloalkylthio, heterocyclylalkylthio, aryithio, aralkylthio,
heteroaralkylthio, perfluoroalkylthio, hydroxycarbonylalkylthio, thivcyano, isothio¢yano,
alkylsulfinyloxy, alkylsulfonyloxy, arylsulfinyloxy, arylsulfonyloxy, hydroxysulfonyloxy,
alkoxysulfonyloxy, aminosulfonyloxy, alkylaminosulfonyloxy, dialkylaminosulfonyloxy,
arylaminosulfonyloxy, diarylaminosulfonyloxy, alkylarylaminosulfonyloxy, -SO2F when
O'is on R'® or when Q' is on the aryl group of R? when R? is -C(O)(aryl), alkylsulfinyl,
alkylsulfonyl, arylsulfinyl, arylsulfonyl, hydroxysulfonyl, alkoxysulfonyl, aminosulfonyl,
alkylaminosulfonyl, dialkylaminosulfonyl, arylaminosulfonyl, diarylaminosulfonyl, or

alkylarylaminosulfonyl; or

two Q' groups, which substituted atoms in a 1,2 or 1,3 arrangement, together form

alkylene, oxaatkylene, alkylenedioxy, thicalkylenoxy or alkylenedithioxy; or
two Q' groups, which substitute the same atom, together form alkylene;

each Q' is independently unsubstituted or substituted with one or more substituents

each independently selected from Q;

each Q2 i independently halo, pseudohalo, hydroxy, oxo, thia, nitro, formyl,
mercapto, hydroxycarbonyl, hydroxycarbonylalkyl, alkyl, haloalkyl, polyhaloalkyl,
diaminoalkyl, alkenyl containing 1 to 2 double bonds, alkynyl containing 1 to 2 triple
bonds, cycloalkyl, cycloaikylalkyl, heterocyclyl, heterocyclylalkyl, aryl, heteroaryl,
aralkyl, aralkenyl, aralkynyl, heteroarylalkyl, trialkylsilyl, dialkylarylsilyl, alkyldiarylsilyl,
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triarylsilyl, alkylidene, arylalkylidene, alkylcarbonyl, cycloalkylearbonyl,
heterocyclylcarbonyl, arylcarbonyl, heteroarylcarbonyl, alkoxycarbonyl,
alkoxycarbonylalkyl, aryloxycarbonyl, aryloxycarbonylalkyl, aralkoxycarbonyl,
aralkoxyearbonylalkyl, arylearbonylalkyl, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, arylaminocarbonyl, diarylaminocarbonyl, arylalkylaminocarbonyl,
heteroaryloxy, heteroaralkoxy, heterocyclyloxy, cycloalkoxy, perfluoroalkoxy, alkenyloxy,
alkynyloxy, aralkoxy, alkylcarbonyloxy, arylcarbonyloxy, aralkylcarbonyloxy,
alkoxycarbonyloxy, aryloxycarbonyloxy, aralkoxycarbonyloxy, aminocarbonyloxy,
alkylaminocarbonyloxy, dialkylaminocarbonyloxy, alkylarylaminocarbonyloxy,
diarylaminocarbonyloxy, guanidino, isothioureido, amidino, alkylamidino, arylamidino,
aminothiocarbonyl, alkylaminothiocarbonyl, arylaminothiocarbonyl, amino, aminoalkyl,
alkylaminoalkyl, dialkylaminoalkyl, arylaminoalkyl, diarylaminoalkyl,
alkylarylaminoalkyl, alkylamino, dialkylamino, haloalkylamino, arylamino, diarylamino,
alkylarylamine, alkylcarbonylamino, alkoxycarbonylamino, aralkoxycarbonylamino,
arylcarbonylamino, arylcarbonylaminoalkyl, aryloxycarbonylaminoalkyl,
aryloxyarylcarbonylamino, aryloxycarbonylamino, alkylsulfonylamino, arylsulfonylamino,
heteroarylsulfonylamino, heterocyclylsulfonylamino, heteroarylthio, azido, PR,
“P(OYR),, -OP(OYR),, NR*)C(0)R*®, dialkylphosphonyl, alkylarylphosphonyl,
diarylphosphonyl, hydroxyphosphonyl, alkylthio, arylthio, perfluoroalkylthio,
hydroxycarbonylalkylthio, thiocyano, isothiocyano, alkylsulfinyloxy, alkylsulfonyloxy,
arylsulfinyloxy, arylsulfonyloxy, hydroxysulfonyloxy, alkoxysulfonyloxy,
aminosulfonyloxy, alkylaminosulfonyloxy, dialkylaminosulfonyloxy,
arylaminosulfonyloxy, diarylaminosulfonyloxy, alkylarylaminosulfonyloxy, alkylsulfinyl,
alkylsulfonyl, arylsulfinyl, arylsulfonyl, hydroxysulfonyl, alkoxysulfonyl, aminosulfonyl,
alkylaminosulfonyl, dialkylaminosulfonyl, arylaminosulfonyl, diarylaminosulfonyl, or

alkylarylaminosulfonyl; or

two O groups, which substitute atoms in a 1,2 or 1,3 atrangement, together form

alkylene, oxaalkylene, alkylenedioxy, thicalkylenoxy or alkylenedithioxy; or
two Q° groups, which substitute the same atom, together form alkylene,

R* is hydroxy, alkoxy, aralkoxy, alkyl, heteroaryl, heterocyelyl, aryl or NRYRY,
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R* is hydrogen, alkyl, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocyclyl or
heterocyclylalkyl; and

R is alkoxy, aralkoxy, alkyl, heteroaryl, heterocyclyl, aryl or NERYRY; and

R’* and R* are each independently hydrogen, alkyl, aralkyl, aryl, heteroaryl,

heteroaralkyl or heterocyclyl, or
R* and R* together form alkylene, azaalkylene, oxaalkylene or thiaalkylene

in the manufacture of a medicament for modulating cholesterol metabolism,

catabolism, synthesis, absorption, re-absorption, secretion or exeretion in a mammal.

93, Use of a compound having a formula:

R? RS Rﬁ

or a pharmaceutically acceptable derivative selected from the group consisting of
salts, esters, enol ethers, enol esters, acetals, ketals, orthoesters, hemiacetals, hemiketals,

acids, bases, solvates, and hydrates thereof, wherein:
nis0to4;
A is -N(R")-, -O- or -8(0)r- (where t is 0 1o 2);

R! and R? are each independently selected from a group consisting of hydrogen,
optionally substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl,
optionally substituted aryl, optionally substituted heteroaryl, optionally substituted
cycloatkyl, optionally substituted heterocyclyl, optionally substituted aralkyl, optionally
substituted heteroaralkyl, -OR™, -SR™, N(R¥R', N(R*)S(0),R*, -NR'INR*R',
NER'INR®S0):RZ, -CORY, -C(OHORY, -CSHORM, -C(O)SR™, -CLON(R*HR'®,
_C(OWN(RHIS(0)LRY, -CIONERIN=R'S, -COWRINRHR'S, and
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-C(ONR')N(R'®)S(0);R®, provided that when A is O, R? is not -C(O)OR", wherein R'*
is optionally substituted alkyl; or

R' and R?, together with the atom to which they are attached, form an optionally
substituted cycloalkenyl, optionally substituted heterocyclyl, optionally substituted aryl, or
optionally substituted heteroaryl ring;

R? is hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted cycloalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted heteroaryl, optionally substituted
heterocyclyl, optionally substituted heteroaralkyl, -C(O)R'?, -C(O)OR'®, -S(0)R",
-C(ON(R'HRY, -C(O)NR'")S(0)R®, -C(ON(R*INR'HR'?,
-C(ONRPINR'™S(0),R®?, -NR*C(O)R'?, -N(R*)C(O)NR')R"?,
NR")C(O)NR")S(0),R®, -N(R'HCONR*INR'HR'?,
NR"CONRINR'S(0),R?, -NR"*)C(0)OR'?, -P(0)OR'?, or -P(O)(OR'*)OR'%;

R*, R® R®and R are each independently selected from a group consisting of
hydrogen, optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted aryl, optionally substituted heteroaryl, optionally
substituted cycloalkyl, optionally substituted heterocyclyl, optionally substituted aralkyl,
optionally substituted heteroaralkyl, -OR", -SR'*, -S(0),R", -N(R"*)R'S, -N(R'*)S(0O),R*,
-C(O)R", -C(0)OR?, -C(O)N(R*R?, -C(O)N(R?")S(0),R®, C(ONR*)N(R*)R%, and
-C(O)NR*HN(RHS(0);R*®; or

R* and Rs, orR* and R6, orR* and R7, or R® and R6, or R® and R7, or R® and R7,
together with the carbon atom to which they are attached, form an optionally substituted
cycloalkyl, optionally substituted heterocyclyl, an optionally substituted cycloalkenyl ring,
or together form a double bond and the others of R* R® R®and R’ are as described above;
or R® and R’ together form an oxo, thioxo, optionally substituted imine, optionally
substituted oxime or an optionally substituted hydrazone, or R® and R’, together with the
carbon atom to which they are attached, form an optionally substituted exocyclic double

bond, and R* and R® are as described above;
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R is each independently selected from the group consisting of optionally
substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl, optionally
substituted aryl, optionally substituted heteroaryl, optionally substituted cycloalkyl,
optionally substituted heterocyclyl, halo, pseudohalo, nitro, -C(OYOR™, -C(ON(R™HR™,
_CIOIN(R™MS(0RR®, -C(OIRY, -ORY, -SRY, -C(S)ORZ, -C(0)SRZ, -N(R?)R*, and
N(R*)S(0).R*%, or

two adjacent R® groups, together with the carbons to which they are attached, form
an optionally substituted aryl, optionally substituted cycloalkenyl, optionally substituted

heterocyclyl or optionally substituted heteroaryl;
R? is hydrogen, optionally substituted alkyl, -C(O)R'® or -S(O)RY;

R R'"" R'"2, R!? and RY are selected as in (a) or (b) as follows: (a) R rY R,
R'* and R each independently hydrogen, optionally substituted alkyl, optionally
substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl,
optionally substituted aryl, optionally substituted aralkyl, optionally substituted
heterocyelyl, optionally substituted heteroaryl, or optionally substituted heteroaralkyl; or
(b) R!" and R!? or R" and R'g, together with the atoms to which they are attached, form an
optionally substituted heterocyclyl ring or an optionally substituted heteroaryl ring; and the

others of R'%, R, R'?, R!? and R'® are selected as in (a), above;

R™ R™ R'S, R and R are selected as in (a) or (b) as follows: (a) R™, R'5, R,
R'7 and R'® are each independently hydrogen, optionally substituted alkyl, optionally
substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl,
optionally substituted aryl, optionally substituted aralkyl, optionally substituted
heterocyelyl, optionally substituted heteroaryl, or optionally substituted heteroaralkyl; or
(M) R and R, together with the nitrogen atom to which they are attached, form an
optionally substituted heterocyelyl ring, or an optionally substituted heteroaryl ring, and

the others of R", R'®, R"S, R'7 and R'® are selected as in (a) above,

R? R*', R* and R™ are selected as in (a) or (b) as follows: (a) R*®, R*, R* and
R* are each independently hydrogen, optionally substituted alkyl, optionally substituted
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, optionally
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substituted aryl, optionally substituted aralkyl, optionally substituted heterocyelyl,
optionally substituted heteroaryl, or optionally substituted heteroaralkyl; or (b) R?'and R%,
together with the nitrogen atom to which they are attached, form an optionally substituted
heterocyelyl ring, or an optionally substituted heteroaryl ring, and the others of R¥, R,

R™ and R™ are selected as in (a), above;

R%, R¥ R and R? are selected as in (a) or (b) as follows: (a) RE R%, R* and
R are each independently hydrogen, optionally substituted alkyl, optionally substituted
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, optionally
substituted aryl, optionally substituted aralkyl, optionally substituted heterocyclyl,
optionally substituted heteroaryl, or optionally substituted heteroaralkyl; or (b) R** and R,
together with the nitrogen atom to which they are attached, form an optionally substituted
heterocyclyl or an optionally substituted heteroaryl ring, and the others of R* R¥ R* and

R are selected as in (a) above;

R*, R* and R* are selected as in (a) or (b) as follows: (a) R”, R* and R* are each
independently hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted aryl, optionally substituted aralkyl,
optionally substituted heteroaryl, optionally substituted heteroaralkyl, -C(C))R3°,
-C(OYORY, -CLONERPHRE, -CIOMNRMS(0)R™, -C(O)SR™Y, -C(S)OR, or
-C(ONERIHR?; or (b) R* and R¥ together with the nitrogen atom to which they are
attached, form an optionally substituted heterocyelyl or an optionally substituted heteroaryl

ring, and the others of R”/, R** and R” are selected as in (a) above;

R ig hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted cycloalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted heterocyclyl, optionally

substituted heteroaryl, or optionally substituted heteroaralkyl;

R*! is optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted cycloalkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted heterocyclyl, optionally substituted

heteroaryl, or optionaily substituted heteroaralkyl,
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R* and R™ are selected as in (a) or (b) as follows: (a) R* and R* are each
independently hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted cycloalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted heterocy¢lyl, optionally
substituted heteroaryl, or optionally substituted heteroaralkyl; or (b) R* and R¥, together
with the nitrogen atom to which they are attached, form an optionally substituted

heterocyelyl or an optionally substituted heteroaryl ring;

R* is optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted cycloalkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted heterocyclyl, optionally substituted

heteroaryl, or optionally substituted heteroaralkyl;

each of RI—R”, R* and R® , when substituted, are substituted with one or more

substituents, each independently selected from Q';

Q' is halo, pseudohalo, hydroxy, oxo, thia, nitro, formyl, mercapto,
hydroxycarbonyl, hydroxycarbonylalkyl, alkyl, haloalkyl, polyhaloalkyl, diaminoalkyl,
alkenyl containing 1 to 2 double bonds, alkyny! containing 1 to 2 triple bonds, cycloalkyl,
cycloalkylalkyl, heterocyelyl, heterocyclylalkyl, aryl, heteroaryl, aralkyl, aralkenyl,
aralkynyl, heteroarylalkyl, trialkylsilyl, dialkylarylsilyl, alkyldiarylsilyl, triarylsilyl,
alkylidene, arylalkylidene, alkylearbonyl, cycloalkylcarbonyl, heterocyclylearbonyl,
arylcarbonyl, heteroarylcarbonyl, alkoxycarbonyl, alkoxycarbonylalkyl, aryloxycarbonyl,
aryloxycarbonylalkyl, aratkoxycarbonyl, aralkoxyearbonylalkyl, arylcarbonylalkyl,
aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl, arylaminocarbonyl,
diarylaminocarbonyl, arylalkylaminocarbonyl, alkoxy, aryloxy, heteroaryloxy,
heteroaralkoxy, heterocyclyloxy, cycloalkoxy, perfluoroalkoxy, alkenyloxy, alkynyloxy,
aralkoxy, alkylcarbonyloxy, arylcarbonyloxy, aralkylearbonyloxy, alkoxycarbonyloxy,
aryloxycarbonyloxy, aralkoxycarbonyloxy, aminocarbonyloxy, alkylaminocarbonyloxy,
dialkylaminocarbonyloxy, alkylarylaminocarbonyloxy, diarylaminocarbonyloxy,
cycloalkylcarbonyloxy, heterocyclylearbonyloxy, heteroarylcarbonyloxy,
heteroaralkylcarbonyloxy, guanidine, isothioureido, amiding, alkylamidino,

cycloalkylamidino, heterocyclylamidino, heterocyclylalkylamidino, arylamidino,
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aralkylamidino, heteroarylamidino, heteroaralkylamidino, aminothiocarbonyl,
alkylaminothiocarbonyl, arylaminothiocarbonyl, amino, aminoalkyl, alkylaminoalkyl,
dialkylaminoalkyl, arylaminoalkyl, diarylaminoalkyl, alkylarylaminoalkyl, alkylamino,
dialkylamino, haloalkylamino, cycloalkylamino, heterocyclylamino,
heterocyclylalkylamino, arylamino, heteroarylamino, aralkylamino, heteroaralkylamino,
diarylamino, alkylarylamino, alkylcarbonylamino, alkoxycarbonylamino,
aralkoxycarbonylamino, arylcarbonylamino, arylcarbonylaminoalkyl,
aryloxycarbonylaminoalkyl, aryloxyarylcarbonylamine, aryloxycarbonylamino,
alkylsulfonylamino, arylsulfonylamino, heteroarylsulfonylamino,
heterocyclylsulfonylamino, heteroarylthio, azido, -P(R*)),, -P(O)(R?)s, -OP(OYR™),.
NRPHC(O)RY, dialkylphosphonyl, alkylarylphosphonyl, diarylphosphonyl,
hydroxyphosphonyl, alkylthio, cycloalkylthio, heterocyelylalkylthio, arylthio, aralkylthio,
heteroaralkylthio, perfluoroalkylthio, hydroxycarbonylalkylthio, thiocyano, isothiocyano,
alkylsulfinyloxy, alkylsulfonyloxy, arylsulfinyloxy, arylsulfonyloxy, hydroxysulfonyloxy,
alkoxysulfonyloxy, aminosulfonyloxy, alkylaminosulfonyloxy, dialkylaminosulfonyloxy,
arylaminosulfonyloxy, diarylaminosulfonyloxy, alkylarylaminosulfonyloxy, -SO.F when
Q' is on R' or when Q' is on the aryl group of R? when R* is —C(O)(aryl), alkylsulfinyl,
alkylsulfonyl, arylsulfinyl, arylsulfonyl, hydroxysulfonyl, alkoxysulfonyl, aminosulfonyl,
alkylaminosulfonyl, dialkylaminosulfonyl, arylaminosulfonyl, diarylaminosulfonyl, or

alkylarylaminosulfonyl; or

two Q' groups, which substituted atoms in a 1,2 or 1,3 arrangement, together form

alkylene, oxaalkylene, alkylenedioxy, thioalkylenoxy or alkylenedithioxy; or
two Q' groups, which substitute the same atom, together form alkylene;

each Q' is independently unsubstituted or substituted with one or more substituents

each independently selected from ng

each Q7 is independently halo, pseudohalo, hydroxy, oxo, thia, nitro, formyl,
mercapto, hydroxycarbonyl, hydroxycarbonylalkyl, alkyl, haloalkyl, polyhaloalkyl,
diaminoalkyl, alkenyl containing 1 to 2 double bonds, alkynyl containing 1 to 2 triple
bonds, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, aryl, heteroaryl,
aralkyl, aralkenyl, aralkynyl, heteroarylalkyl, trialkylsilyl, dialkylarylsilyl, alkyldiarylsilyl,
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triarylsilyl, alkylidene, arylalkylidene, alkylcarbonyl, cycloalkylcarbonyl,
heterocyelylcarbonyl, arylcarbonyl, heteroarylcarbonyl, alkoxycarbonyl,
alkoxycarbonylalkyl, aryloxycarbonyl, aryloxycarbonylalkyl, aralkoxycarbonyl,
aralkoxycarbonylalkyl, arylcarbonylalkyl, aminocarbonyl, alkylaminocarbony!,
djalkylaminocarbonyl, arylaminocarbonyl, diarylaminocarbonyl, arylalkylaminocarbonyl,
heteroaryloxy, heteroaralkoxy, heterocyclyloxy, cycloalkoxy, perfluoroalkoxy, alkenyloxy,
alkynyloxy, aralkoxy, alkylcarbonyloxy, arylcarbonyloxy, aralkylcarbonyloxy,
alkoxycarbonyloxy, aryloxycarbonyloxy, aralkoxycarbonyloxy, aminocarbonyloxy,
alkylaminocarbonyloxy, dialkylaminocarbonyloxy, alkylarylaminocarbonyloxy,
diarylaminocarbonyloxy, guanidino, isothioureido, amidino, alkylamidino, arylamidine,
aminothiocarbonyl, alkylaminothiocarbonyl, arylaminothiocarbonyl, amino, aminoalkyl,
alkylaminoalkyl, dialkylaminoalkyl, arylaminoalkyl, diarylaminoalkyl,
alkylarylaminoalkyl, alkylamine, dialkylamino, Haloalkylamino, arylamino, diarylamino,
alkylarylamino, alkylcarbonylamino, alkoxycarbonylamino, aralkoxycarbonylamino,
arylcarbonylamino, arylcarbonylaminoalkyl, aryloxycarbonylaminoalkyl,
aryloxyarylcarbonylamino, aryloxycarbonylamino, alkylsulfonylamino, arylsulfonylamino,
heteroarylsulfonylamino, heterocyclylsulfonylamino, heteroarylthio, azido, PR,
POYR),, ~-OP(ONRY,, -N(R*HC(O)RY, dialkylphosphonyl, alkylarylphosphonyl,
diarylphosphonyl, hydroxyphosphonyl, alkylthio, arylthio, perfluoroalkylthio,
hydroxycarbonylalkylthio, thiocyano, isothiocyano, alkylsulfinyloxy, alkylsulfonyloxy,
arylsulfinyloxy, arylsulfonyloxy, hydroxysulfonyloxy, alkoxysulfonyloxy,
aminosulfonyloxy, alkylaminosulfonyloxy, dialkylaminosulfonyloxy,
arylanﬂinosulfonyloxy, diarylaminosulfonyloxy, alkylarylaminosulfonyloxy, alkylsulfinyl,
alkylsulfonyl, arylsulfinyl, arylsulfonyl, hydroxysulfonyl, alkoxysulfonyl, aminosulfonyl,
alkylaminosulfonyl, dialkylaminosulfonyl, arylaminosulfonyl, diarylaminosulfonyl, or

alkylarylaminosulfonyl; or

two Q7 groups, which substitute atoms in a 1,2 or 1,3 arrangement, together form

alkylene, oxaalkylene, alkylenedioxy, thioalkylenoxy or alkylenedithioxy; or
two Q* groups, which substitute the same atom, together form alkylene,

R¥ is hydroxy, alkoxy, aralkoxy, alkyl, heteroaryl, heterocyclyl, aryl or NRYRY,
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R* is hydrogen, alkyl, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocyclyl or
heterocyclylalkyl; and

R¥ is alkoxy, aralkoxy, alkyl, heteroaryl, heterocyclyl, aryl or —N(R40)R41; and

R* and R*' are each independently hydrogen, alkyl, aralkyl, aryl, heteroaryl,

5 heteroaralkyl or heterocyclyl, or
R* and R* together form alkylene, azaalkylene, oxaalkylene or thiaalkylene;

in the manufacture of a medicament for modulating triglyceride metabolism,

catabolism, synthesis, absorption, re-absoiption, secretion or excretion in a mammal.

94,  Use of a compound having a formula:

10
or 4 pharmaceutically acceptable derivative selected from the group consisting of
salts, esters, enol ethers, enol esters, acetals, ketals, orthoesters, hemiacetals, hemiketals,
acids, bases, solvates, and hydrates thereof, wherein:
nis 0to4;
15 A is -N(R®)-, -0- or -8(0)- (where tis 010 2);

R' and R? are each independently selected from a group consisting of hydrogen,
optionally substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl,
optionatly substituted aryl, optionally substituted heteroaryl, optionally substituted
cycloalkyl, optionally substituted heterocyclyl, optionally substituted aralkyl, optionally

20  substituted heteroaralkyl, -OR', SRM, .N(R™R'¢, -NR'S(O)R*, -N(R'INR IR,
NERDHNERPSORRY, -CO)R', -C(OIOR™, -C(SHOR', -C(OHSRY, -CLOINR 'R,
-C(ONRS(0RR®, -CCONR™IN=RS, -C(ONR'INR'*R'S, and
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-C(ON(R'IN(R'®)S(0);R*, provided that when A is O, R? is not -C(O)OR", wherein R'*
is optionally substituted alkyl; or

R' and R?, together with the atom to which they are attached, form an optionally
substituted cycloalkenyl, optionally substituted heterocyclyl, optionally substituted aryl, or
optionally substituted heteroaryl ring;

R? is hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted cycloalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted heteroaryl, optionally substituted
heterocyclyl, optionally substituted heteroaralkyl, -C(O)R'?, -C(O)OR'?, -S(O),R"?,
-C(O)NR'HR", -C(O)NR')S(0),R¥, -C(ONR*INR'R'?,
-C(ONR"INR'"HS(0),R®, -NR"*)CO)R'", -NR*C(ONR'HR?,
NR®)C(O)NR")S(0),R®, -N(R'")C(ONR *)N(R'HR?,
NR')YCONRNR")S(0);R®, -NR")C(0)OR", -P(0)OR", or -P(O)(OR'*)OR'%;

R*, R®, R® and R’ are each independently selected from a group consisting of
hydrogen, optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted aryl, optionally substituted heteroaryl, optionally
substituted cycloalkyl, optionally substituted heterocyclyl, optionally substituted aralkyl,
optionally substituted heteroaralkyl, -OR", -SR', -S(0);R", -N(R"*)R'S, -N(R'*)S(O),R*,
-C(O)R'}, -C(O)OR?, -C(O)N(R*"R*, -C(O)N(R*")S(0),R*, C(O)N(R*)N(R?")R?, and
-C(O)N(R*H)N(R™)S(0),R*; or

R*and R’ , or R*and R6, orR*and R7, or R® and R6, or R’ and R7, or R® and R7,
together with the carbon atom to which they are attached, form an optionally substituted
cycloalkyl, optionally substituted heterocyclyl, an optionally substituted cycloalkenyl ring,
or together form a double bond and the others of R* RS, R® and R are as described above;
or R® and R together form an oxo, thioxo, optionally substituted imine, optionally
substituted oxime or an optionally substituted hydrazone, or R® and R’, together with the
carbon atom to which they are attached, form an optionally substituted exocyclic double

bond, and R* and R’ are as described above;
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R® is each independently selected from the group consisting of optionally
substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl, optionally
substituted aryl, optionally substituted heteroaryl, optionally substituted cycloatkyl,
optionally substituted heterocyelyl, halo, pseudohalo, nitro, -C(OYOR®, -C(ON(R™R”,
-COINRMS(ORRE, -C(OR%, -ORY, -8R, .C(S)ORZ, -C(O)SR™, -N(R*™)R?, and
NER™S(O)RY, or

two adjacent R® groups, together with the carbons to which they are attached, form
an optionally substituted aryl, optionally substituted cycloalkenyl, optionally substituted

heterocyclyl or optionally substituted heteroaryl;
R’ is hydrogen, optionally substituted alkyl, -C(OR'® or —S(O),R¥,

R R'Y, R™ R and R" are selected as in (a) or (b) as follows: (2) R'®, R", R",
R' and R" each independently hydrogen, optionally substituted alkyl, optionally
substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl,
optionally substituted aryl, optionally substituted aralkyl, optionally substituted
heterocycelyl, optionally substituted heteroaryl, or optionally substituted heteroaralkyl; or
(b) R'" and R or R and R, together with the atoms to which they are attached, form an
optionally substituted heterocyclyl ring or an optionally substituted heteroaryl ring; and the

others of R'O, R, R"™ R"™ and R" are selected as in (a), above;

R R R'S R' and R"® are selected as in (a) or (b) as follows: (a) R'*, R", R,
R'7 and R'® are each independently hydrogen, optionally substituted alkyl, optionally
substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl,
optionally substituted aryl, optionally substituted aralkyl, optionally substituted
heterocyclyl, optionally substituted heteroaryl, or optionally substituted hetercaralkyl; or
(b) R" and Rm, together with the nitrogen atom to which they are attached, form an
optionally substituted heterocycly! ring, or an optionally substituted heteroaryl ring, and

the others of R'*, R'*, R'¢, R!" and R" are selected as in (a) above,

R¥® R, R? and R* are selected as in (a) or (b) as follows: (a) R rR?, R* and
R* are each independently hydrogen, optionally substituted alkyl, optionally substituted
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, optionally
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substituted aryl, optionally substituted aralkyl, optionally substituted heterocyelyl,
optionally substituted heteroaryl, or optionally substituted heteroaralkyl; or (b) R*' and R*,
together with the nitrogen atom to which they are attached, form an optionally substituted
heterocyclyl ring, or an optionally substituted heteroaryl ring, and the others of R R

R* and R* are selected as in (a), above;

R¥, R¥, R and R* are selected as in (&) or (b} as follows: (a) R, R*, R* and
R* are each independently hydrogen, optionally substituted alkyl, optionally substitutéd
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, optionally
substituted aryl, optionally substituted aralkyl, optionalty substituted heterocyclyl,
optionally substituted heteroaryl, or optionally substituted heteroaralkyl; or (b) R** and R*,
together with the nitrogen atom to which they are attached, form an optionally substituted
heterocyclyl or an optionally substituted heteroaryl ring, and the others of R3 R, R* and

R*® are selected as in {(a) above;

RY, R® and R* are selected as in (a) or (b) as follows: (a) R¥, R** and R? are each
independently hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted aryl, optionally substituted aralkyl,
optionally substituted heteroaryl, optionally substituted heteroaralkyl, -C(O)R?,
-C(OOR?! - CONR*HR®, -COINRHS(0),R?, -C(0)SRY | -C(S)OR, or
-C(SINCRPRY; or (b) R* and R™ together with the nitrogen atom to which they are
attached, form an optionally substituted heterocyclyl or an optionally substituted heteroaryl

ring, and the others of R*, R?® and R® are selected as in (a) above;

R is hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted cycloalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted heterocyclyl, optionally

substituted heteroaryl, or optionally substituted heteroaralkyl;

R is opticnally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, opticnally substituted cycloalkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted heterocyelyl, optionally substituted

heteroaryl, or optionally substituted heteroaralkyl,
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R* and R* are selected as in (a) or (b) as follows: (a) R* and R* are each
independently hydrogen, opticnally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted cyecloalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted heterocyclyl, optionally
substituted heteroaryl, or optionally substituted heteroaralkyl; or (b) R* and R*, together
with the nitrogen atom to which they are attached, form an optionally substituted

heterocyclyl or an optionally substituted heteroaryl ring;

R¥is optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted cycloalkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted heterocyelyl, optionally substituted

heteroaryl, or optionally substituted heteroaralkyl;

each of R1-R¥, R* and R, when substituted, are substituted with one or more

substituents, each independently selected from Q';

Ql is halo, pseudohalo, hydrexy, oxo, thia, nitro, formyl, mercapto,
hydroxycarbonyl, hydroxycarbonylalkyl, alkyl, haloalkyl, polyhaloalkyl, diaminoalkyl,
alkenyl containing 1 to 2 double bonds, alkyny! containing | to 2 wriple bonds, cycloalkyl,
cycloalkylallyl, heterocyclyl, heterocycelylalkyl, aryl, heteroaryl, aralkyl, aralkenyl,
aralkynyl, heteroarylalkyl, trialkylsilyl, dialkylarylsilyl, alkyldiarylsilyl, triarylsilyl,
alkylidene, arylalkylidene, alkylearbonyl, cycloalkylcarbonyl, heterocyclylearbonyl,
arylcarbonyl, heteroarylcarbonyl, alkoxycarbonyl, alkoxycarbonylalkyl, aryloxycarbonyl,
aryloxycarbonylalkyl, aralkoxycarbonyl, aralkoxycarbonylalkyl, arylearbonylalkyl,
aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl, arylaminocarbonyl,
diarylaminocarbonyl, arylalkylaminocarbonyl, alkoxy, aryloxy, heteroaryloxy,
heteroaralkoxy, heterocyclyloxy, cycloalkoxy, perfluoroalkoxy, alkenyloxy, alkynyloxy,
aralkoxy, alkylcarbonyloxy, arylearbonyloxy, aralkylcarbonyloxy, alkoxycarbonyloxy.,
aryloxycarbonyloxy, aralkexycarbonyloxy, aminocarbonyloxy, alkylaminocarbonyloxy,
dialkylaminocarbonyloxy, alkylarylaminocarbonyloxy, diarylaminocarbonyloxy,
cycloalkylcarbonyloxy, heterocyelylearbonyloxy, heteroarylcarbonyloxy,
heteroaralkylcarbonyloxy, guanidinoe, isothioureido, amidinoe, alkylamidino,

cycloalkylamidino, heteroeyclylamidino, heterocyclylalkylamidino, arylamidine,
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aralkylamidino, heteroarylamidino, heteroaralkylamidino, aminothiocarbonyl,
alkylaminothiocarbonyl, arylaminothiocarbonyl, amino, aminoalkyl, alkylaminoalkyl,
dialkylaminoalkyl, arylaminoalkyl, diarylaminoalkyl, alkylarylaminoalkyl, alkylamino,
dialkylamino, haloalkylamino, ¢ycloalkylamino, heterocyclylamino,
heterocyelylalkylamino, arylamine, heteroarylamino, aralkylamino, heteroaralkylamino,
diarylamino, alkylarylamino, alkylcarbonylamino, alkoxycarbonylamino,
aralkoxycarbonylamino, arylcarbonylamino, arylcarbonylaminoalkyl,
aryloxycarbonylaminoalkyl, aryloxyarylcarbonylamino, aryloxycarbonylamino,
alkylsulfonylamino, arylsulfonylamine, heteroarylsulfonylamino,
heterocyclylsulfonylamino, heteroarylthio, azido, P(R*"), -P(OYR),, -OP(OY)R ),
NRIC(O)RY, dialkylphosphonyl, alkylarylphosphonyl, diarylphosphonyl,
hydroxyphosphonyl, alkylthio, cycloalkylthio, heterocyclylalkylthio, arylthio, aralkylthio,
heteroaralkylthio, perfluoroalkylthio, hydroxycarbonylalkylthio, thiocyano, isothiocyano,
alkylsulfinyloxy, alkylsulfonyloxy, arylsulfinyloxy, arylsulfonyloxy, hydroxysulfonyloxy,
alkoxysulfonyloxy, aminosulfonyloxy, alkylaminosulfonyloxy, dialkylaminosulfonyloxy,
arylaminosulfonyloxy, diarylaminosulfonyloxy, alkylarylaminosulfonyloxy, -S0-F when
Q' is on R'® or when Q' is on the aryl group of R? when R? is ~C(O)(aryl), alkylsulfinyl,
alkylsulfonyl, arylsulfinyl, arylsulfonyl, hydroxysulfonyl, alkoxysulfonyl, aminosulfonyl,
alkylaminosulfonyl, dialkylaminosulfonyl, arylaminosulfonyl, diarylaminosutfonyl, or

alkylarylaminosulfonyl; or

two Q' groups, which substituted atoms in a 1,2 or 1,3 arrangement, together form

alkylene, oxaalkylene, alkylenedioxy, thicalkylenoxy or alkylenedithioxy; or
two Q' groups, which substitute the same atom, together form alkylene;

each Q1 is independently unsubstituted or substituted with one or more substituents

each independently selected from Qz;

each Q2 is independently halo, pseudohalo, hydroxy, oxo, thia, nitro, formyl,

‘mercapto, hydroxycarbonyl, hydroxycarbonylalkyl, alkyl, haloalkyl, polyhaloalkyl,

diaminoalkyl, alkenyl containing 1 to 2 double bonds, alkyny] containing 1 to 2 triple
bonds, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyelylalkyl, aryl, heteroaryl,
aralkyl, aralkenyl, aralkynyl, heteroarylalkyl, trialkylsilyl, dialkylarylsilyl, alkyldiarylsilyl,
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triarylsilyl, alkylidene, arylalkylidene, alkylcarbonyl, cycloalkylcarbonyl,
heterocyclylcarbonyl, arylcarbonyl, heteroarylcarbeonyl, alkoxycarbonyl,
alkoxycarbonylalkyl, aryloxycarbonyl, aryloxycarbonylalkyl, aralkoxycarbonyl,
aralkoxycarbonylalkyl, arylcarbonylalkyl, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, arylaminocarbonyl, diarylaminocarbonyl, arylalkylaminocarbonyl,
heteroaryloxy, heteroaralkoxy, heterocyclyloxy, cycloalkoxy, perfluoroalkoxy, alkenyloxy,
alkkynyloxy, aralkoxy, alkylcarbonyloxy, arylcarbonyloxy, aralkylcarbonyloxy,
alkoxycarbonyloxy, aryloxycarbonyloxy, aralkoxycarbonyloxy, aminocarbonyloxy,
alkylaminocarbonyloxy, dialkylaminocarbonyloxy, alkylarylaminocarbonyloxy,
diarylaminocarbonyloxy, guanidino, isothioureido, amidino, alkylamidino, arylamidino,
aminothiocarbonyl, alkylaminothiocarbonyl, arylaminothiocarbonyl, amino, aminoalkyl,
alkylaminoalkyl, dialkylaminoalkyl, arylaminoalkyl, diarylaminoalkyl,
alkylarylaminoalkyl, alkylamino, dialkylamino, haloalkylamino, arylamino, diarylamino,
alkylarylamino, alkylcarbonylamino, alkoxycarbonylamino, aralkoxycarbonylamino,
arylcarbonylamino, arylcarbonylaminoealkyl, aryloxycarbonylaminoalkyl,
aryloxyarylcarbonylamino, aryloxycarbonylamino, alkylsulfonylamino, arylsulfonylamino,
heteroarylsulfonylamino, heterocyelylsulfonylamine, heteroarylthio, azido, —P(R37)2,
POXRY),, -OP(OYR ), -NR**C(OIRY, dialkylphosphonyl, alkylarylphosphonyl,
diarylphosphonyl, hydroxyphosphonyl, alkylthio, arylthio, perfluoroalkylthio,
hydroxycarbonylalkylthio, thiocyano, isothiocyano, alkylsulfinyloxy, alkylsulfonyloxy,
arylsulfinyloxy, arylsulfonyloxy, hydroxysulfonyloxy, alkoxysulfonyloxy,
aminosulfonyloxy, alkylaminosulfonyloxy, dialkylaminosulfonyloxy,
arylaminosulfonyloxy, diarylaminosulfonyloxy, alkylarylaminosulfonyloxy, alkylsulfinyl,
alkylsulfonyl, arylsulfinyl, arylsulfonyl, hydroxysulfonyl, alkoxysulfonyl, aminosulfonyl,
alkylaminosulfonyl, dialkylaminosulfonyl, arylaminosulfonyl, diarylaminosulfonyl, or

alkylarylaminosulfonyl; or

two (% groups, which substitute atoms in a 1,2 or 1,3 arrangement, together form

alkylene, oxaalkylene, alkylenedioxy, thioalkylenoxy or alkylenedithioxy; or
two Q2 groups, which substitute the same atom, together form alkylene,

R is hydroxy, alkoxy, aralkoxy, alkyl, heteroaryl, heterocyclyl, aryl or -NRR*';
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R* is hydrogen, alkyl, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocycly! or
heterocyclylalkyl; and

R¥ is alkoxy, aralkoxy, alkyl, heteroaryl, heterocyclyl, aryl or -N(R4°)R‘”; and

R* and R*' are each independently hydrogen, alkyl, aralkyl, aryl, heteroaryl,

heteroaralkyl or heterocyclyl, or
R* and R*! together form alkylene, azaalkylene, oxaalkylene or thiaalkylene;

in the manufacture of a medicament for modulating bile acid metabolism,
catabolism, synthesis, absorption, re-absorption, secretion, excretion or bile acid pool

composition in a mammal.

95.  Compound according to claim 1 or claim 41 substantially as hereinbefore

described with reference to any one of the examples.

96. Method according to any one of claims 57, 67, 68, 69, 70, 71, 72, 73, 79,
80, 81, 82, 83, 84, 85 or 86 or use according to any one of claims 87 to 94 substantially as

hereinbefore described with reference to any one of the examples.
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