
1  INHIBITORS OF HCV REPLICATION CROSS-REFERENCE TO
RELATED APPLICATIONS 5 This application claims the
benefit of U.S. provisional application serial no.
60/608,932 filed August 9, 2004 and U.S. provisional
application serial no.  60/660,555 filed March 11,
2005. BACKGROUND OF THE INVENTION  10 Hepatitis C
virus (HCV) is a major human pathogen, infecting an
estimated.  170 million persons worldwide - roughly
five times the number infected by human
immunodeficiency virus type 1. A substantial fraction
of these HCV infected  individuals develop serious
progressive liver disease, including cirrhosis and 15
hepatocellular carcinoma (Lauer, G. M.; Walker, B. D.
N. Engl. J. Med. 2001, 345,  41-52). HCV is a
positive-stranded RNA virus. Based on a comparison of
the  deduced amino acid sequence and the extensive
similarity in the 5'-untranslated  20 region, HCV has
been classified as a separate genus in the
Flaviviridae family. All members of the Flaviviridae
family have enveloped virions that contain a positive
stranded RNA genome encoding all known virus-specific
proteins via translation of a  single, uninterrupted,
open reading frame. 25 Considerable heterogeneity is
found within the nucleotide and encoded amino  acid
sequence throughout the HCV genome. At least six major
genotypes have been  characterized, and more than 50
subtypes have been described. The major genotypes  of
HCV differ in their distribution worldwide, and the
clinical significance of the  genetic heterogeneity of
HCV remains elusive despite numerous studies of the 30
possible effect of genotypes on pathogenesis and
therapy. The single strand HCV RNA genome is
approximately 9500 nucleotides in  



length and has a single open reading frame (ORF)
encoding a single large polyprotein 2  of about 3000
amino acids. In infected cells, this polyprotein is
cleaved at multiple  sites by cellular and viral
proteases to produce the structural and non-structural
(NS)  proteins. In the case of HCV, the generation of
mature non-structural proteins (NS2,  NS3, NS4A, NS4B,
NS5A, and NSSB) is effected by two viral proteases.
The first 5 one is believed to be a metalloprotease
and cleaves at the NS2-NS3 junction; the  second one
is a serine protease contained within the N-terminal
region of NS3 (also  referred to herein as NS3
protease) and mediates all the subsequent cleavages
downstream of NS3, both in cis, at the NS3-NS4A
cleavage site, and in trans, for the  remaining
NS4A-NS4B, NS4B-NS5A, NS5A-NS5B sites. The NS4A
protein 10 appears to serve multiple functions, acting
as a cofactor for the NS3 protease and  possibly
assisting in the membrane localization of NS3 and
other viral replicase  components. The complex
formation of the N83 protein with NS4A seems necessary
to the processing events, enhancing the proteolytic
efficiency at all of the sites. The  NS3 protein also
exhibits nucleoside triphosphatase and RNA helicase
activities. 15 NS5B (also referred to herein as HCV
polymerise) is a RNA-dependent RNA  polymerase that is
involved in the replication of HCV. Presently, the
most effective HCV therapy employs a combination of
alpha- interferon and ribavirin, leading to sustained
efficacy in 40% of patients (Pbynard, T.  20 et al.
Lancet 1998, 352, 1426-1432). Recent clinical results
demonstrate that pegylated alpha-interferon is
superior to unmodified alpha-interferon as monotherapy
(Zeuzem, S. et al. N. Engl. J. Med 2000, 343,
1666-1672). However, even with  experimental
therapeutic regimens involving combinations of
pegylated alpha- interferon and ribavirin, a
substantial fraction of patients do not have a
sustained 25 reduction in viral load. Thus, there is a
clear and long-felt need to develop effective
therapeutics for treatment of HCV infection. 



Among the compounds that have demonstrated efficacy in
inhibiting HCV  replication as selective HCV serine
protease inhibitors are the peptide compounds  30
disclosed in U.S. Patent No. 6,323,180. NS5B
polymerase inhibitors have also demonstrated activity.
However, none of these compounds have, to date,
progressed  beyond clinical trials (De Clercq, E. J.
Clin. Virol. 2001,22,73-89). 3  Compounds useful for
treating HCV-infected patients are desired which
selectively inhibit HCV viral replication. In
particular, compounds which are  effective to inhibit
the function of the NS5B protein are desired. The HCV
NS5B  protein is described, for example, in
"Structural Analysis of the Hepatitis C Virus 5 RNA
Polymerase in Complex with Ribonucleotides: S.
Bressanelli, et al., Journal of  Virology, April 2002,
3482-3492; and Defrancesco and Rice, Clinics in Liver
Disease  2003, 7,211-242. DESCRIPTION OF INVENTION  10
The invention encompasses compounds of Formula I,
including  pharmaceutically acceptable salts and
solvates thereof, compositions of these  compounds,
and use of the compounds in treating hepatitis C. 15
One aspect of the invention is a compound of formula
(I)  R' IRkt N B A R  R3 n  m wherein  20 n is 0, 1,
2, or 3; A is a five- or six-membered aromatic ring
optionally containing one or two  



heteroatoms independently selected from nitrogen,
oxygen, and sulfur; 25 B is a five- to twelve-membered
ring containing 0 or 1 double bonds and optionally
containing one or two additional heteroatoms selected
from nitrogen, oxygen, and  sulfur; wherein said ring
is optionally substituted with one, two, three, or
four  substituents independently selected from alkoxy,
alkoxycarbonyl, alkyl, carboxy, 4  cyano, cycloalkyl,
halo, hydroxy, hydroxyalkyl, alkylaminoalkyl,
dialkylaminoalkyl,  NR4R5, (NR4R5)carbonyl, and oxo;
R' is selected from -C(O)NR4R5, -CO2R4, 5-tetrazolyl,
cyano,  O S  NH > NH and  ssTT 5 ~~N,` each R2 is
independently selected from alkoxy, alkoxyalkyl,
alkyl, alkylamino,  amino, arylalkoxy, aryloxy,
dialkylamino, halo, haloalkoxy, haloalkyl, hydroxy,
and  hydroxyalkyl; 10 R3 is a five- to seven-membered
cycloalkyl ring; R4 is selected from hydrogen, alkyl,
hydroxyalkyl, aminoalkyl, (alkylamino)alkyl,
(dialkylamino)alkyl, aryl, arylalkyl, and
(NR6R7)alkyl; 15 RS is selected from hydrogen, alkyl,
hydroxyalkyl, aminoalkyl, (alkylamino)alkyl,
(dialkylamino)alkyl, aryl, arylalkyl, (NR6R7)alkyl,
alkylcarbonyl, arylcarbonyl,  (NR6R7)carbonyl,
-S(O)2R8, -S(O)2NR6R7, Rt\~ Rte ~ Re O R,  



Rto Ra Rto7~Rs. N ,and NaC Rto Ro  20 or NR4R5 taken
together is pyrrolidinyl, piperidinyl, piperazinyl,
homopiperidinyl,  morpholinyl, or thiomorpholinyl and
is substituted with 0-2 substituents selected  from
the group consisting of alkyl, hydroxy, amino,
alkylamino, dialkylamino,  pyrrolidinyl, piperidinyl,
and pyridinyl; 25 R6 and R7 are independently selected
from hydrogen and alkyl;  Rs is selected from alkyl,
cycloalkyl, aryl, and heteroaryl; 5  R9 and R1 are
independently selected from hydrogen and alkyl; or R9
and R1, together with the carbon atom to which they
are attached, form a four- to  seven-membered
saturated ring optionally containing I or 2
heteroatoms selected 5 from nitrogen, oxygen, and
sulfur, wherein said ring is optionally substituted
with  one or two substituents independently selected
from alkoxycarbonyl, alkyl, and oxo;  and RI t is a
five- or six-membered saturated, partially saturated,
or aromatic ring  10 containing 0, 1, 2, or 3
heteroatoms selected from nitrogen, oxygen, and
sulfur,  wherein said ring is optionally substituted
with one or two substituents independently  selected
from alkoxycarbonylalkenyl, alkoxycarbonylalkyl,
alkyl, aryl, carboxy,  carboxyalkenyl, carboxyalkyl,
and heteroaryl, wherein said aryl and heteroaryl are
further optionally substituted with one or two
substituents independently selected 15 from
alkoxycarbonyl, alkoxycarbonylalkenyl,
alkoxycarbonylalkyl, carboxy  carboxyalkenyl,
carboxyalkyl, and hydroxy; or a pharmaceutically
acceptable salt or solvate thereof 20 Another aspect
of the invention is a compound of formula (1), or a  



pharmaceutically acceptable salt thereof, wherein A is
selected from furyl, phenyl,  and pyridinyl. Another
aspect of the invention is a compound of formula (1),
or a 25 pharmaceutically acceptable salt thereof,
wherein B is a five- to nine-membered ring  containing
0 or 1 double bonds and optionally containing one
additional heteroatom  selected from nitrogen and
oxygen, wherein said ring is optionally substituted
with  one or two substituents independently selected
from alkoxy, alkoxycarbonyl,  carboxy, hydroxy,
(NR4R5)carbonyl, and oxo. 30 Another aspect of the
invention is a compound of formula (1), or a
pharmaceutically acceptable salt thereof, wherein B is
a seven-membered ring  containing 0 or 1 double bonds
and optionally containing one additional heteroatom 6
selected from nitrogen and oxygen, wherein said ring
is optionally substituted with  one or two
substituents independently selected from alkoxy,
alkoxycarbonyl,  carboxy, hydroxy, (NR4R5)carbonyl,
and oxo. 5 Another aspect of the invention is a
compound of formula (I), or a  pharmaceutically
acceptable salt thereof where R4 is selected from
hydrogen, alkyl,  hydroxyalkyl, aminoalkyl,
(alkylamino)alkyl, (dialkylamino)alkyl, and
(NR6R7)alkyl,  R5 is selected from hydrogen, alkyl,
hydroxyalkyl, aminoalkyl, (alkylamino)alkyl,
(dialkylamino)alkyl, (NR6R7)alkyl, alkylcarbonyl,
-S(O)2R8, and -S(O)2NR6R7, or 10 NR4R5 taken together
is pyrrolidinyl, piperidinyl, piperazinyl,
homopiperidinyl,  morpholinyl, or thiomorpholinyl and
is substituted with 0-2 substituents selected  from
the group consisting of alkyl, hydroxy, amino,
alkylamino, dialkylamino,  pyrrolidinyl, piperidinyl,
and pyridinyl. 15 Another aspect of the invention is a
compound of formula (I), or a  pharmaceutically
acceptable salt thereof, wherein R' is selected from
-C(O)NR4R5  



and -CO2R4. Another aspect of the invention is a
compound of formula (I), or a 20 pharmaceutically
acceptable salt thereof where R1 is -C(O)NR4R5, R4 is
hydrogen,  and R5 is -S(O)2R8 or-S(O)2NR6R7. Another
aspect of the invention is a compound of formula (I),
or a  pharmaceutically acceptable salt thereof where
wherein RI is -C(O)NR 4R, W is 25 hydrogen, RS is H
Rt0 R9, and R10 R9 is selected from the group
consisting  ~ N ~ `F HO \ I / 0 alkyl i0 \ / 0  of 0 0
7  NYQ O N II  HO N alkyl~p O  O p YQ'  S/-YN S~y N O
'N 0 \ NF  / O  h 'N alkyls - H O HO  O O O N n NQ  N
alkyl`  



O HO 0 O and  N H YoI  alkyl` O O  5 Another aspect of
the invention is a compound of formula (I), or a
pharmaceutically acceptable salt thereof where each R2
is independently selected  from halo, alkoxy,
arylalkoxy, and hydroxy. 10 Another aspect of the
invention is a compound of formula (1), or a
pharmaceutically acceptable salt thereof where n is 0
or n is 1 and R2 is halo or  Ci_3alkoxy. 8  Another
aspect of the invention is a compound of formula (I),
or a pharmaceutically acceptable salt thereof, wherein
each R2 is independently selected  from alkoxy,
arylalkoxy, and hydroxy. 5 Another aspect of the
invention is a compound of formula (I), or a
pharmaceutically acceptable salt thereof, wherein R4
is selected from hydrogen and alkyl; and O "  RIIHN R
RIO R9 , and RIO R9  RS is selected from -S(O)20,
-S(O)2NR6R', 10 



Another aspect of the invention is a compound of
formula (II)  RI I B R2  cm 15 or a pharmaceutically
acceptable salt thereof, wherein  nis0or1; A is
selected from furyl, phenyl, and pyridinyl;  20 B is a
five- to nine-membered ring containing 0 or 1 double
bonds and optionally  containing one additional
heteroatom selected from nitrogen and oxygen; wherein
9  said ring is optionally substituted with one or two
substituents independently selected  from alkoxy,
alkoxycarbonyl, carboxy, hydroxy, (NR4R5)carbonyl, and
oxo; RI is selected from -C(O)NR4R5, and -C02R4;  5 RZ
is selected from alkoxy, arylalkoxy, and hydroxy; R4
is selected from hydrogen, alkyl, hydroxyalkyl,
aminoalkyl, (alkylamino)alkyl,  (dialkylamino)alkyl,
alkyl; 10 R5 is selected from hydrogen, alkyl,
hydroxyalkyl, aminoalkyl, (alkylamino)alkyl,
(dialkylamino)alkyl, alkyl, -S(O)2Rs, -S(O)2NR6R', O
R,  RIIFIN RIORa > and R10 Ra 15 or NR4R5 taken
together is pyrrolidinyl, piperidinyl, piperazinyl,
homopiperidinyl,  morpholinyl, or thiomorpholinyl and
is substituted with 0-2 substituents selected  from
the group consisting of alkyl, hydroxy, amino,
alkylamino, dialkylamino,  



pyrrolidinyl, piperidinyl, and pyridinyl; 20 R6 and 0
are independently selected from hydrogen and alkyl;
R8 is selected from aryl, cycloalkyl, and heteroaryl;
R9 and R10 are independently selected from hydrogen
and alkyl; or  25 R9 and R10, together with the carbon
atom to which they are attached, form a four- to
seven-membered saturated ring optionally containing 1
or 2 heteroatoms selected  from nitrogen, oxygen, and
sulfur; and 10  RU is a five- or six-membered aromatic
ring containing 0, 1, 2, or 3 heteroatoms  selected
from nitrogen, oxygen, and sulfur, wherein said ring
is optionally substituted  with one substituent
independently selected from alkoxycarbonylalkenyl,
alkoxycarbonylalkyl, aryl, carboxyalkenyl, and
carboxyalkyl, wherein said aryl is 5 further
optionally substituted with one substituent
independently selected from  carboxy and
carboxyalkenyl. Another aspect of the invention is a
compound selected from u  O -01 O 0 (NH O  H HO  H H
0 0  O  NH 



\ aq H  ~N H N` Q ." _p q H 12  Q m  Nw H H O  n O r~0
o ~Y V  H N  O s N  O    13  0 r`ra x_ o  0 HIOI~ N N
i'ed Another aspect of the invention is a compound
selected from the group  



consisting of 14  O NH, 0 NH 0 N, O p O  HO N H \ N \
HO N  H MH  O N~OH 0 ~~Ni 0 I  HO / \ HO ' \ N \ }}{{
0 N  O N~Hi O NJ I 0 O  0 0 Ni / ` HO f \ / ` HO I /
/  OH N  O N 0 NO  N O 0 N  HO \ N O HOO / \ / ` HO I
\ N /  i i  ^N ON I rN \ I  ON C-N  



0 NJ 0 NJ O p  HO 4N 4N i i 15  H O N O N~ O NJ  O O \
O HO I , HO ` \O i  ~ N \ I NI : N  0 NJ O O N /  HO /
/ i > N  ~i  N ~  O px ON  HO N `~H O I ~.  & i ^ 00 I
JN NO  O Nv O NCr O  



O.Sp O N O JO \ N O` O  H/~; O N O NJ  O O O N `k N
N^g`N H I, / I H 5 and or a pharmaceutically
acceptable salt or solvate thereof. 16  As used in the
present specification the following terms have the
meanings  indicated: The term "alkoxy," as used
herein, refers to an alkyl group attached to the  5
parent molecular moiety through an oxygen atom. The
term "alkoxyalkyl," as used herein, refers to an alkyl
group substituted  with one, two, or three alkoxy
groups. 10 The term "alkoxycarbonyl," as used herein,
refers to an alkoxy group  attached to the parent
molecular moiety through a carbonyl group. The term
"alkyl," as used herein, refers to a group derived
from a straight or  branched chain saturated
hydrocarbon containing from one to six carbon atoms.
15 Some examples of alkyl groups include, but are not
limited to, methyl, ethyl,  isopropyl, and tert-butyl.
The term "alkylamino," as used herein, refers to
-NHRB, wherein Ra is an  alkyl group. 20 The term
"alkylcarbonyl," as used herein, refers to an alkyl
group attached to  the parent molecular moiety through
a carbonyl group. The term "amino," as used herein,
refers to -NH2.  25 



The term "alkylaminoalkyl," as used herein, refers to
an amino group  substituted with an alkyl group and
attached to the parent molecular moiety through a
alkyl group. 30 The term "diallrylaminoalkyl," as used
herein, refers to an amino group  substituted with two
alkyl groups and attached to the parent molecular
moiety  through a alkyl group. 17  The term
"aminoalkyl," as used herein, refers to an amino group
attached to the parent molecular moiety through a
alkyl group. The term "aryl," as used herein, refers
to a phenyl group, or a bicyclic or  5 tricyclic fused
ring system wherein one or more of the rings is a
phenyl group.  Bicyclic fused ring systems consist of
a phenyl group fused to a monocyclic  cycloalkenyl
group, a monocyclie cycloalkyl group, or another
phenyl group.  Tricyclic fused ring systems consist of
a bicyclic fused ring system fused to a  monocyclic
cycloalkenyl group, a monocyclic cycloalkyl group, or
another phenyl 10 group. The aryl groups of the
present disclosure can be attached to the parent
molecular moiety through any substitutable carbon atom
in the group.  Representative examples of aryl groups
include, but are not limited to, anthracenyl,
azulenyl, bicyclooctatrienyl, fluorenyl, indanyl,
indenyl, naphthyl, phenyl, and  tetrahydronaphthyl.
The aryl groups of the present disclosure can be
optionally 15 substituted with one, two, three, four,
or five substituents independently selected  from the
group consisting of alkoxy, alkyl, carboxy, cyano,
halo, haloalkoxy,  haloalkyl, hydroxy, nitro, and oxo.
The term "arylalkoxy," as used herein, refers to an
aryl group attached to the  20 parent molecular moiety
through an alkoxy group. The term "arylalkyl," as used
herein, refers to an alkyl group substituted with
one, two, or three aryl groups. 



25 The term "arylcarbonyl," as used herein, refers to
an aryl group attached to  the parent molecular moiety
through a carbonyl group. The term "aryloxy," as used
herein, refers to an aryl group attached to the
parent molecular moiety through an oxygen atom. 30 The
term "carbonyl," as used herein, refers to -C(O)-.
The term "carboxy," as used herein, refers to -CO2H.
18  The term "cycloalkenyl," as used herein, refers to
a non-aromatic, partially unsaturated monocyclic,
bicyclic, or tricyclic ring system having three to
fourteen  carbon atoms and zero heteroatoms.
Representative examples of cycloalkenyl groups
include, but are not limited to, cyclohexenyl,
octahydronaphthalenyl, and 5 norbomylenyL The term
"cycloalkyl," as used herein, refers to a saturated
monocyclic,  bicyclic, or tricyclic hydrocarbon ring
system having three to fourteen carbon atoms  and zero
heteroatoms. Representative examples of cycloalkyl
groups include, but are 10 not limited to, adamantyl,
bicyclo[3.1.1]heptyl, cyclobutyl, cyclohexyl,
cyclopentyl,  and cyclopropyl. The terms "halo," and
"halogen," as used herein, refer to Br, Cl, F, or I.
15 The term "haloalkoxy," as used herein, refers to a
haloalkyl group attached to  the parent molecular
moiety through an oxygen atom. The term "haloalkyl,"
as used herein, refers to an alkyl group substituted
with  one, two, three, or four halogen atoms. 20 The
term "heteroaryl," as used herein, refers to an
aromatic five- or six- membered ring where at least
one atom is selected from the group consisting of N,
0,  and S, and the remaining atoms are carbon. The
term "heteroaryl" also includes  



bicyclic systems where a heteroaryl ring is fused to a
phenyl group, a monocycle 25 cycloalkenyl group, as
defined herein, a monocyclic cycloalkyl group, as
defined  herein, a monocyclic heterocyclyl group, as
defined herein, or an additional  monocyclic
heteroaryl group; and tricyclic systems where a
bicyclic system is fused  to a phenyl group, a
monocyclic cycloalkenyl group, as defined herein, a
monocyclic  cycloalkyl group, as defined herein, a
heterocyclyl group, as defined herein, or an 30
additional monocyclic heteroaryl group. The heteroaryl
groups are attached to the  parent molecular moiety
through any substitutable carbon or nitrogen atom in
the  group. Representative examples of heteroaryl
groups include, but are not limited to,
benzoxadiazolyl, benzoxazolyl, benzofimranyl,
benzothienyl, cinnolinyl, 19  dibenzofuranyl, furanyl,
imidazolyl, indazolyl, indolyl, isoxazolyl,
isoquinolinyl,  isothiazolyl, naphthyridinyl,
oxadiazolyl, oxazolyl, pyridinyl, pyridazinyl,
pyrimidinyl, pyrazinyl, pyrazolyl, pyrrolyl,
quinolinyl, thiazolyl, thienopyridinyl,  thienyl,
triazolyl, thiadiazolyl, and triazinyl. The heteroaryl
groups of the present 5 disclosure can be optionally
substituted with one, two, three, four, or five
substituents  independently selected from the group
consisting of alkoxy, alkyl, carboxy, cyano,  halo,
haloalkoxy, haloalkyl, hydroxy, nitro, and oxo. The
term "hydroxy," as used herein, refers to -OH.  10 The
term "hydroxyalkyl," as used herein, refers to an
alkyl group substituted  with one, two, or three
hydroxy groups. The term "(NR6RC)alkyl," refers to an
alkyl group substituted with one, two,  15 or three
-NR6R7 groups. The term "(NR4R5)carbonyl," as used
herein, refers to an NR4R5 group  attached to the
parent molecular moiety through a carbonyl group. 20
The term "(NR6R7)carbonyl," as used herein, refers to
an -NR6R7 group  



attached to the parent molecular moiety through a
carbonyl group. The term "oxo," as used herein, refers
to =0. 25 Certain compounds of the present disclosure
may also exist in different stable  conformational
forms which may be separable. Torsional asymmetry due
to  restricted rotation about an asymmetric single
bond, for example because of steric  hindrance or ring
strain, may permit separation of different conformers.
The present  disclosure includes each conformational
isomer of these compounds and mixtures 30 thereof. The
invention encompasses various geometric isomers and
mixtures thereof 20  resulting from the arrangement of
substituents around these carbon-carbon double  bonds.
It should be understood that the disclosure
encompasses both isomeric forms,  and mixtures
thereof, which possess the ability to inhibit the NS5B
polymerise of  HCV. 5 The term "E" represents higher
order substituents on opposite sides of the
carbon-carbon double bond, and the term "Z" represents
higher order substituents on  the same side of the
carbon-carbon double bond. 10 Some of the compounds of
the invention possess asymmetric carbon atoms,  for
example the compound illustrated below. The invention
includes all  stereoisomeric forms, including
enantiomers and diastereomers. Stereo isomeric
mixtures of the compounds and related intermediates
can be separated into individual  isomers according to
methods commonly known in the art. 15 R4  I N-R5  



O HO I N / \ The term "compounds of the disclosure",
and equivalent expressions, are  meant to embrace
compounds of Formula (I), stereoisomers, enantiomers,
20 diastereomers, and pharmaceutically acceptable
salts or solvates thereof. Similarly,  references to
intermediates are meant to embrace their salts and
solvates where the  context so permits. The term
"solvate" means a physical association of a compound
of this 25 disclosure with one or more solvent
molecules, whether organic or inorganic. This
physical association includes hydrogen bonding. In
certain instances the solvate will  be capable of
isolation, for example when one or more solvent
molecules are 21  incorporated in the crystal lattice
of the crystalline solid. In other instances, the
solvate will consist of adventitious solvent. The term
"solvate" encompasses both  solution-phase and
isolable solvates. Exemplary solvates include
hydrates,  ethanolates, methanolates, and the like. 5
Some of the compounds of the present disclosure can
exist as salts. The  invention includes all
pharmaceutically acceptable salt forms of the
compounds.  Pharmaceutically acceptable salts are
those in which the counter ions do not  contribute
significantly to the physiological activity or
toxicity of the compounds and 10 as such function as
pharmacological equivalents. These salts can be made
according  to common organic techniques employing
commercially available reagents. Some  acid addition
salts include acetate, adipate, alginate, citrate,
aspartate, benzoate,  benzenesulfonate, bisulfate,
butyrate, camphorate, camphorsulfonate; digluconate,
glycerophosphate, hemisulfate, heptanoate, hexanoate,
formate, fumarate, 15 hydrochloride, hydrobromide,
hydroiodide, 2-hydroxyethanesulfonate, lactate,  



maleate, mesitylenesulfonate, methanesulfonate,
naphthylenesulfonate, nicotinate, 2-
naphthalenesulfonate, oxalate, palmoate, pectinate,
persulfate, 3-phenylproprionate,  picrate, pivalate,
propionate, succinate, tartrate, trichloroacetate,
trifluoroacetate,  phosphate, glutamate, bicarbonate,
para-toluenesulfonate, and undecanoate. 20 Examples of
acids which can be employed to form pharmaceutically
acceptable  addition salts include inorganic acids
such as hydrochloric, hydrobromic, sulfuric,  and
phosphoric, and organic acids such as oxalic, maleic,
succinic, and citric. Some pharmaceutically acceptable
salts include lithium, sodium, potassium,  25 calcium,
magnesium, and aluminum, as well as nontoxic
quaternary amine cations  such as ammonium,
tetramethylammonium, tetraethylammonium, methylamine,
dimethylamine, trimethylamine, tetylamine,
diethylamine, ethylamine, tributylamine, pyridine,
N,N-dimethylaniline, N-methylpiperidine, N-
methyhnorpholine, dicyclohexylamine, procaine,
dibenzylamine, N,N 30 dibenzylphenethylamiue, and
NN'-dibenzylethylenediamine. Other representative
organic amines useful for the formation of base
addition salts include  ethylenediamine, ethanolamine,
diethanolamine, piperidine, and piperazine. 22  The
invention also includes all solvated forms of the
compounds, particularly hydrates. Solvates do not
contribute significantly to the physiological activity
or  toxicity of the compounds and as such function as
pharmacological equivalents.  Solvates may form in
stoichiometric amounts or may form from adventitious
solvent 5 or a combination of both. One type of
solvate is hydrate, and some hydrated forms  include
monohydrate, hemihydrate, and dihydrate. Synthetic
Methods 10 The compounds and processes of the present
disclosure will be better  understood in connection
with the following synthetic schemes which illustrate
some  methods by which the compounds of the disclosure
may be prepared. The following  



methods set forth below are provided for illustrative
purposes and are not intended to  limit the scope of
the present disclosure. Variations of the reactions,
for example 15 choices of reactants, solvents,
temperatures, and the like, are known to those skilled
in the art. Variables in the structural formulas
refered to in the synthetic methods  section and the
specific embodiments section are for illustrative
purposes only and  are distinct from and should not be
confused with the variables in the claims and the
description of the invention section. Starting
materials can be obtained from 20 commercial sources
or prepared by literature methods. In addition, it may
be  necessary to introduce or remove protecting groups
in order to carry certain  substituents through the
indicated reaction conditions. A compendium of
protecting  groups which may be useful, together with
reaction conditions for their introduction  and
removal may be found in Greene, T. W.; Wuts, P. G. M.
Protective Groups in 25 Organic Synthesis, Third
Edition; Wiley: New York, 1999. It will be readily
apparent to one of ordinary skill in the art that the
compounds defined above can be synthesized by
substitution of the appropriate  reactants and agents
in the syntheses shown below. It will also be readily
apparent to 30 one of ordinary skill in the art that
the selective protection and deprotection steps, as
well as the order of the steps themselves, can be
carried out in varying order,  depending on the nature
of the variables to successfully complete the
syntheses  below. 23  Abbreviations used within the
schemes and generally follow conventions used in the
art. Some examples are as follows: THE for
tetrahydrofuran; DMF for NN- dimethylformamide; RCM
for ring-closing methasis; Boc for
tert-butoxycarbonyl;  TFA for trifluoracetic acid; DMA
for N,N-dimethylacetamide; PPh3 for 5
triphenylphosphine; OAc for acetate; Me for methyl;
COD (or cod) for 1,5- cyclooctadiene; dthpy for
4,4'-di-tert-butyl-2,2'-bipyridine; dba for  



dibenzylideneacetone; Xantphos for 4,5-b
is(diphenylphosphino)-9,9- dimethylxanthine; aq for
aqueous; EtOH for ethanol; MeOH for methanol; TBTU for
2-(1H-benzotriazole-l-yl)-1,1,3,3-tetramethyluronium
tetrafluroborate; DMSO for  10 dimethylsulfoxide; HATU
for O-(7-azabenzotriazol-l-yl)-N,NN',N'-
tetramethyluronium hexafluorophosphate; EEDQ for
2-ethoxy-l-ethoxycarbonyl-l,2- dihydroquinoline; WSC
for 1-[3-(dimethylamino)propyl]-3-ethylcarbodiimide
hydrochloride; DMAP for 4-dimethylaminopyridine; n-Bu
for n-butyl; BEMP for 2-
tert-butylimino-2-diethylamino-l,3-dimethylperhydro-l,
3,2-diazaphosphorine, 15 polymer-bound; DIPEA for d
isopropylethylamine; and TEA for triethylamine.
Method A describes a general method of preparing
certain compounds of  formula (1) (Schemes 1-3). 24
Scheme 1 H H  0 07 N  H 20 3 2 CHyOH,SOCIp=  NeOCHS.
CH30H 4  ol~ TI-F. CHCIy  Rz 0 }1 (CH)2B 6  7 SuaAd
Reaction 5  1. NaH, DMF Z aIbi bromide 



rin g dosing metatthesis (RCM) CH I \ /  O &R2 S
hydrogenation  0 Rz hydrolysis 0 !Rz  11 10 As
illustrated in Schemes 1-3, many compounds of Formula
I can be  5 synthesized utilizing a ring closing
metathesis (RCM) reaction as the primary
carbon-carbon bond forming reaction. As shown in
Scheme 1, indole 7 can be  alkylated with allyl
bromide to provide diene 8 which can undergo RCM in
the  presence of an appropriate RCM catalyst (such as
Grubb's second generation  catalyst) to provide
benzazepine 9. The alkylation step the allyl bromide
can be 10 replaced by other terminal olefins. For
example, Scheme 2 shows the alkylation of  indole 7
(RZ = H) with methyl-, or
tent-butyl-2-(bromomethyl)acrylate (12) (R= 25
methyl, or tert-butyl) which can provide indoles 13.
Alkylation of 7 (R2 = H) with  bromomethylacrylic acid
(12, R=H) can provide 13 (R=H) which can afford benzyl
ester 13 (R=benzyl) after alkylation with benzyl
bromide in the presence of cesium  carbonate. RCM of
the indole esters 13 can provide the fused compounds
14. In 5 these examples the 7-membered ring is
functionalized with an ester moiety.  Scheme 2 OR  O T
OR -- CHs RCM CHa  12 14  



13 10 The ester moieties on the ring can be
selectively converted to the carboxylic  acid 14a
using methodlogy known in the art. For example, as
shown in Scheme 2a,  partial hydrogenation of the
benzyl ester 14 (R=benzyl), selective base-catalyzed
hydrolysis of the dimethyl ester 14 (R=methyl), and
cleavage of the tert-butyl ester 15 14 (R7tert-butyl)
with trifluoroacetic acid can provide acid 14a.
Further reduction of  14a with hydrogen and palladium
can give saturated acid 14b. 26  Scheme Za CO2H 02H  O
\ O `  \ N H2, Pd(C) CN30 \ / CH30 I / \ ~ / _~  14a
14b  1. aadvale acid 2.HNR4R5  14e  R4 R O N,R5 O N-R5
0 O  CH30 I CH30 I \ 14c 14d In another aspect,
carboxylic acids 14a and 14b can be transformed into
their  5 respective amides 14c and 14d. The acids can
be activated for the coupling reaction  by conversion
to their acid chlorides with, for example, oxalyl
chloride or thionyl  chloride. Alternatively, TBTU
(2-(lH-benzotriazole-l-yl)-1,1,3,3- 



tetramethyluronium tetrafluroborate) is used to effect
the coupling of the acids with  the amines (14e). DMF,
DMSO, and THE can be used as solvents. Additonal 10
examples of peptide coupling reagents are described
after Scheme 9. Base-catalyzed  hydrolysis of the
methyl esters of 14c and 14d can afford acids 14f and
14g. These  compounds can be further elaborated as
shown in Scheme 9 to provide additional  compounds of
formula I. 27  M R4  N.R, N-Rs O  14f 149 As noted in
Scheme 2a, compounds 14g can possess an asymmetric
center  M. Racemic mixtures can be resolved into their
enantiomers by HPLC 5 chromatography using a chiral
column. Additionally, diasteroisomeric salts of 14g
can be formed with optically active organic amines.
These salts are usually separated  by fractional
recrystallization. Both the racemates and enantiomers
inhibit the HCV  polymerase and are an integral part
of this invention. 10 An additional example, shown in
Scheme 3, illustrates the construction of a
functionalized nine-membered core (18).
Palladium-mediated cross-coupling of  bromide 5
(prepared by the method shown in Scheme 1) with
protected boronic acid  15 can provide indole 16.
Simultaneous alkylation of the indole and protected
amine  can provide 17. RCM of 17 subsequently yields
18 from which the core structures 19 15 and 20 are
obtained after removal of the Boc group and
hydrogenolysis, respectively.  Scheme 3 NHSOC ///"
(OH)2s Haoc CH3 aikyledon 0 15 C - 



16 Htt I / CeHt1  17 RCM  0 { H }{= 0 ANH Nsw  \ H
.~..- CH30 N 7FA CH30 CH3 CY, 20 Calla 19 CaHtt 18
CB411 28  Numerous boronic acids and their
pinacolatoborane equivalents are either available
commercially or readily synthesized (see, for example,
J. Org. Chem. 2000,  65, 164 and Tetrahedron Lett.,
1997, 38 (19), 3447-3450), allowing for the
preparation of analogs using this procedure. 5 Method
B provides an alternative to the RCM reaction method
of preparing  compounds of formula (1) (Schemes 4-5).
As shown in Scheme 4, the bridged indole cores can
also be synthesized from  10 indole 4 (prepared by the
method shown in Scheme 1) by utilizing palladium-
mediated chemistry (Heck reaction). The explicit
synthesis of 10 (R2=H, structure  shown in Scheme 1)
from intermediate 4 (prepared by the method described
in  Scheme 1) is illustrated. 15 Scheme 4  1. NaH, THE
O 4 - cH I / Br N,Ndimethylaniline (DMA) 10  2 Br
(Ph3)P).Pd. KOAc, Br 22 micavwave at 



21 150 C for 30 min This methodology is also
applicable for the synthesis of many of the 20
heterocyclic cores of the present disclosure as
illustrated in Scheme 5. Alkylation of  indole 4
(prepared by the method shown in Scheme 1) with
2-benzyloxy-l- bromoethane can provide 24. The benzyl
protecting group can be removed by  hydrogenolysis,
and the resulting alcohol 25 can be coupled with
2-bromo-3- pyridinol (26) under Mitsunobu conditions
(known to those of ordinary skill in the 25 art) to
provide 27 which can be cyclized in the presence of
catalytic palladium (0) to  provide fused heterocycle
28 which can be hydrolyzed to provide acid 29. 29
Scheme 5 cOan /-OH  1 KH y McOOC , N ~~ Me000 , 23
OCHPh 24 25  Br  N H Reaction  2e HOO N ooc - Po(Rn~oo
hydmlyds ?t \ H- 28 27 5 Method C describes the
synthesis of intermediate 33 and its utility for the
synthesis of various compounds of formula (I)
compounds (Scheme 6). 30 Scheme 6 



d - OO O COD=1.5-eycboctadiene 4 30 CHs I N gO J
'.didwtfiut)I..2t  -- / (Ir(OMe)(COD)), dtblyy  31 32
33  Br I \\ Br r & / N  OHC Br N 36 35 34 O  O Br O rH
OHC CH3 -N  CH30 \ CH3 I / / 39 38 37  1. KH J
1.Ph3P=CH2 1.KH  2.BrCH2CONH2 2. KH 2. ally! 3:allyl
bromide bromide  Br 0 CH3O CH30 I % I O CH3 *40  42 41
40  I Pd2(dba)3 Xo2p3' RCM RCM  CS2CO Xonphas tl  



O 0 r" NH CH3 N CH3011) N / O CH3 1 \ N -N 45 43
Indole 4 (prepared by the method shown in Scheme 1)
can be borylated with  5 bis(pinacolato)diboron (30)
in the presence of an iridium catalyst (31) according
to  the methodology of Ishiyama (see, for example,
Angew. Chem. Int. Ed. 2002, 41(16),  3056 and Chem.
Comm. 2003, 2924). Boronate 33 can be coupled with
bromoheteroarenes 34, 35, and 36. This cross-coupling
is not limited to 31  bromoarenes, but can carried out
with aryl and heteroaryl triflates, iodides, and
chlorides as well. Using an adaptation of the
methodology described in Organic Letters, 2000,  5
2(8), 1101-1104, intramolecular cyclization of the
primary amide 42 provides lactam  45. Dienes 41 and 40
can be subjected to RCM as described above to provide
compounds 44 and 43, respectively. The ester groups in
43, 44, and 45 can be hydrolyzed to their respective
acids  10 which can be transformed to the amides
described in the present disclosure. The  unconjugated
double bond in compounds 44 and 43 can be hydrogenated
to the  corresponding saturated analogs using
conditions known to those in the art. Method D
describes the synthesis of compounds of formula (I)
using an  15 intramolecular Aldol reaction to form the
bridge (Scheme 7). Scheme 7 E  1. NeH, 711E O ~CO2Et
(OH3xe  80 I 47 C '  CH N 



5 2. ethyl 6romoecey / & - Po(PhlP),,. 0Fi 45
UCI,mluene,E ,EtOH 48 NaOH,  TW  AT OH  (H3C)3CO2
(Hac)BCOzC C H HOB  51 50 49  20 Intermediate 5
(prepared by the method described in Scheme 1) can be
alkylated with ethyl bromoacetate to give 46. Under
prolonged refluxing the Suzuki  product from the cross
coupling of 46 and 47 can undergo cyclization via an
Aldol  reaction to provide diester 48. In an analogous
manner, utilization of tert-butyl 32  bromacetate in
the reaction sequence can afford 50 in which the acid
functionalities  are differentially protected.
Hydrolysis of diester 48 can provide diacid 49.
Alternatively, selective hydrolysis of the methyl
ester in 50 can provide 51 which can  be elaborated to
provide additional compounds of formula (I). 5 Method
E shows an alternative for the construction of
compounds of formula  (I) containing an ether bridge
(Scheme 8). Scheme 8  HO ~0"B-b O HO 'O  CH3O N  



O CH3O 52 NaH/rHF  5 53 BrCHZCH2Br 54  10 The Suzuki
coupling of compound 5 (prepared by the method
described in  Scheme 1) and
2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenol
(52) can  provide indole 53 which can be alkylated
with 1,3-dibromoethane to provide the  15 ether
bridged indole 54. Method F provides a method for
preparing compounds of formula (I) where  the
carboxylic acid moieties of the core structures are
transformed into substituted  amides (Scheme 9). 20 33
Scheme 9  0 s A (Rz)n  55 Re H O \ R4  HeN  ReOP Re
lira  55 Amine 6 R H  RIO  55 



Re R100 1. deprted u Re 100 e  11 H / A (R2M 2 \ \ Rr
'-P W' (RY)n  R 58 R HZN R4 4  59 Scheme 9 shows the
general methodology used to synthesize compounds of  5
formula (Ia) wherein R2, R3, R4, RS , R9 , and R10
have been previously defined.  Optionally a core
carboxylic acid (55) is suitably activated and then
coupled with  either carboxy protected amino acid 56
or amide 57 to provide either protected  intermediate
58 or compound Ia, respectively. In path A the
carboxylic acid  protecting group of 58 is removed and
the resulting acid is coupled with amine 59 to 10
provide Ia. The path chosen is most often at the
discretion of the experimentalist and  both paths have
been utilized to provide the identical formula (Ia)
compounds. The  intermediate 57 is synthesized from
the coupling of N-protected amino acid 60 and  amine
59. The nitrogen protecting group is subsequently
removed to provide 57. 15 The synthetic sequences in
this scheme are examples of peptide bond  formation
and the sequential manipulation of protecting groups.
The art is rich in  these methodologies (see, for
example, The Practice of Peptide Synthesis, M.
Bodanszky and A. Bodanszky, Springer-Verlag, 1984, and
Tetrahedron 2004, 60,  2447-2467. TBTU
(2-(IH-benzotriazole-1-yl)-1,1,3,3-tetramethyluronium
20 tetrafluroborate) is one coupling reagent used for
the coupling of 55 with either 56 or  57. Examples of
solvents include dimethyl sulfoxide (DMSO),
N,N-dimethyl  formamide (DMF), and tetrahydrofuran
(THF). Additional coupling reagents for the  synthesis
of compounds of formula (I) and the intermediates
include HATU (O-(7 34
azabenzotriazol-l-yl}N,N,N,N'-tetramethyluronium
hexafluorophosphate), EEDQ  



(2-ethoxy-l-ethoxycarbonyl-l,2-dihydroquinoline), and
the like. A mixed anhydride  of acid 60 is an
additional example of an activated carboxylic acid
which is used  advantageously. Examples of protecting
groups for the carboxylic acid moieties 5 include
methyl, ethyl, allyl, benzyl, and tent-butyl esters.
Representative amino  protecting groups include Boc
(benzyloxycarbonyl) and Fmoc (9-
fluorenylmethoxycarbonyl). The general Scheme was
developed using protected amino acids 56a and 56b.  10
Replacement of either 56a or 56b with protected amino
acids 56c-56e can provide  formula (Ia) compounds
which incorporate these amino acids. 0  O N HO HONHP
5 Illliiia HO UN nnp 56C  SBa O \ 1 56b H NN~ HP 4,e?
N NHP HOYQNHP O HO NHP  569 O O O  56d 56C  56d 15
Compounds of formula Ib-Io are also within the scope
of the present  disclosure. Replacement of the amino
cinnamate 59 with heterocyclic variants,  substituted
amino heterocyles, or bicyclic cinnamic acid
bioisosteres will provide  these compounds. These
disclosed structures are for illustrative purposes
only and  are not intented to limit the scope of the
present disclosure. 



35  RI R1O o w0  B HOyC N I pq / A II I O H " R2)n u
R' 4N U  A R' (R')n I NH RB A Jn  NN k N I HO Re R" O
Hy x B  e(~[`Nld ~~jl/~%~~ Nom! 'N A 0 H I B A ~.N
PPOB R' (R~n  I ^v  Id R3 I No ry Nu`n B A  HO O I /
2)n  H Ru R1 N Lo R' OMS NO H / B (R~n t~~ ~ /~N 8  N
q 1(S A (Rn  le HO, l d H ~'~'M In R'  NyN HH RReyRw N
Nom/ B  



NP A HO O n 'wa},R1o  If R' B A qb Fi (Rn  N_ H
R(+y`RNw R'  H I B A to OH  / O (*)n H I R'  R' to NY
9_ JC e  HQN O u Ran  H Re 100 N- N B  Y A  HON" 0 I
RZM B R' Method G is descriptive for the synthesis of
a subset of the formula (I)  compounds (I2,) and is
exemplified in Scheme 10. 5 36  Scheme 10 o p  HO \ B
R6 B  A t. adNaQon of add 



65 / R3 (W)a 2. - / A (RA)n  R6  61 O l.P 0` pNN O \
HO H / Z \H I\ H /  / / - WS, DMAP / / 62 64  Scheme
10 shows a general route for the synthesis of
compounds of formula  5 (1) where R4 and RS have beeen
previously defined. The general method is explicitly
illustrated for the synthesis of 64 in which
carboxylic acid 62 is activated with the  water
soluble carbodiimide
(WSC)1-[3-(dimethylamino)propyl]-3-ethylcarbodiimide
hydrochloride. A solution of the activated acid is
coupled in DMF-dichloromethane  with sulfonamide 63 in
the presence of DMAP (4-dimethylaminopyridine) and 10
diisopropylethylamine to provide acylsulfonamide 64.
The coupling can be done in a  microwave reactor at
about 160 C for about ten minutes. Alternative
procedures for  activation of the acids 55 include
formation of the acid chloride or imidazole.
Acylsulfonamides such as 64 are acidic and form salts
with alkali metal  15 hydroxides. These salts have
enhanced solubilities in aqueous media. 37  Scheme 11
0 Ho I. SOG,HN N Pa _ NC ` gN3  2. NH3 \ 11 gg  NH2OH
OMaO  (n-Bu)3SnNy 



mldowave 30 mtn  al 1e0 O N 1. CH3000CI HO, 69 6  Z
heat In nyhma H2N ' N. I \ N  67  })-N fro  Scheme 11
is illustrative for the synthesis of compounds of
formula (I) 5 wherein R' is 5-tetrazolyl,
5-oxo-4,5-dihydro-1,2,4-oxadiazol-3-yl, or
5-thioxo-4,5- dihydro-1,2,4-oxadiazol-3-yL For
example, treatment of a mixture of carboxylic acid  11
(prepared by the method described in Scheme 1) in
dichloromethane with thionyl  chloride and a catalytic
amount of DMF can provide the acid chloride which upon
treatment with methanolic ammonia can provide amide
65. Dehydration of the amide 10 with phosphorous
oxychloride can provide nitrile 66 which can be
converted to  tetrazole 67 as indicated. The
transformations of carboxylic acids into tetrazoles
via  a nitrile intermediate are well documented in the
literature and numerous alternative  reagents are
known to those in the art (see, for example, Recent
Developments in  Tetrazole Chemistry, A Review, S.J.
Wittenberger, Organic Preparations and 15 Procedures
Int, 1994, 26(5), 400-531). Treatment of nitrile 66
with hydroxylamine in DMSO can provide amidoxime  68
which upon treatment with methyl chloroformate- or
thiocarbonyldiimidazloe can  provide the acidic
heterocycles 69 and 70, respectively. 38  Scheme 12 0
NCCNH2 Q 0  71  



/ I - NC Q N TBTO. DIPEA, DMF. 22C N 72 \ / I  62
H2NOH,  EtOH.  90 cc R1x H N 11 \ R ( 11 / / 74 DIPEA.
HO'~ \ /  75 CHCI3, 130 C 73 Scheme 12 shows a method
of converting 62 (prepared by the method 5 described
in Scheme 10) to a substituted
(1,2,4-oxadiazol-3-yl)cyclopentyl amide 75,  wherein R
is as previously defined. The acid (62) can be coupled
with 1- cyanocyclohexylamine (71) to provide 72.
Treatment of 72 with hydroxylamine can  provide
substituted aminohydroxylimino intermediate 73 which
can be reacted with  an acylating agent such as an
acid chloride (74,X C1) to provide the oxadiazole 75.
10 Method H shows an alternative way to construct a
bridged indole wherein the  bridge is a lactam (Scheme
13). Scheme 13 0 CO2C4Ha4Ho  S 1. NeH1 THF' CH3 \ N 1
S _ 0 WI) HNBoc  2.ted- butyl Br CHa N  Ixomoacetate
76 CAI 77 CaHtt  0 1 0  0 (1NH O HO2C 0 (II-NH H2N
HHO-11 f H H CH30 N 



Celia acetic 1. NaOH COHtt  15 6o add 79 CHtt 2. HCI
78 39  Bromoindole 5 (prepared by the method described
in Scheme 1) can be treated with  sodium hydride in
THE to generate the indole anion which can be
alkylated with tert- butyl bromoacetate to provide 76.
Suzuki cross-coupling of 76 with the Boo- protected
boronic acid 15 (shown in Scheme 3) can give 77. Upon
removal of the 5 Boc protecting group with TFA,
cyclization occurs providing lactam 78. Base-
catalyzed hydrolysis provides a mixture of the
carboxylic acid core 80 as well as the  dicarboxlic
acid 79. The latter can be readily cyclized by heating
in acetic acid. The  hydrolysis of 78 to 80 can be
done in a refluxing mixture of acetic acid and 37%
hydrochloric acid (2:1) to allow for cyclization of
any amount of 79 that is formed  10 during the course
of the reaction. The majority of the final compounds
were purified by reverse phase  chromatography using a
preparative C-18 column employing gradients of
methanol - water containing 0.1% of trifluoroacetic
acid (TFA), and using a Shimadzu High 15 Perfomance
Liquid Preparative Chromatographic System employing an
XTERRA 30  x 100 mm S5 column at 40 mUmin flow rate
with a 12 min gradient. The final  compounds usually
precipitated from the aqueous eluent mixture when the
methanol  co-solvent was removed. An Emrys Optimizer
personal microwave reactor was used  for the microwave
assisted reactions. Molecular weights and purities
were usually 20 determined using a Shimadzu LCMS using
a Phenomenex-Luna 3.0 x 50mm S 10  reverse phase
column employing a flow rate of 4 mL min using a 0.1
%TFA in  methanol / H2O gradient [0-100% in 2 min,
with 3 min run time]. NMR spectra were  usually
obtained on either a Bruker 500 or 300 MHz instrument.
The preparative  silicic acid plates were 20 x20 cm
with a 1000 micron layer of silica gel OF. 25 



Biological Methods HCV RdRp assays utilized in the
present invention were prepared, conducted,  and
validated as follows: 30 HCV NSSB RdRp cloning,
expression, andpurl, fication. The cDNA encoding  the
NS5B protein of HCV, genotype lb, was cloned into the
pET2la expression  vector. The protein was expressed
with an 18 amino acid C-terminal truncation to 40
enhance the solubility. The E. coli competent cell
line BL21(DE3) was used for  expression of the
protein. Cultures were grown at 37 C for - 4 hours
until the  cultures reached an optical density of 2.0
at 600 nm. The cultures were cooled to  20 C and
induced with 1 mM IPTG. Fresh ampicillin was added to
a final 5 concentration of 50 g/ml and the cells were
grown overnight at 20 C. Cell pellets (3L) were lysed
for purification to yield 15-24 mgs of purified  NS5B.
The lysis buffer consisted of 20 mM Tris-HC1, pH 7.4,
500 mM NaCl, 0.5%  triton X-100, 1 mM DTT, 1mM EDTA,
20% glycerol, 0.5 mg/ml lysozyme, 10 mM 10 MgCIZ, 15
ug/ml deoxyribonuclease I, and Complete TM protease
inhibitor tablets  (Roche). After addition of the
lysis buffer, frozen cell pellets were resuspended
using  a tissue homogenizer. To reduce the viscosity
of the sample, aliquots of the lysate  were sonicated
on ice using a microtip attached to a Branson
sonicator. The  sonicated lysate was centrifuged at
100,000 x g for lhr at 4 C and filtered through a  15
0.2 pm filter unit (Corning). The protein was purified
using three sequential chromatography steps:  Heparin
sepharose CL-6B, polyU sepharose 4B, and Hitrap SP
sepharose  (Pharmacia). The chromatography buffers
were identical to the lysis buffer but 20 contained no
lysozyme, deoxyribonuclease I, MgCI2 or protease
inhibitor and the  NaCl concentration of the buffer
was adjusted according to the requirements for  



charging the protein onto the column. Each column was
eluted with a NaCI gradient  which varied in length
from 5-50 column volumes depending on the column type.
After the final chromatography step, the resulting
purity of the enzyme is >90% 25 based on SDS-PAGE
analysis. The enzyme was aliquoted and stored at -80
C.  Standard HCV NS5B RdRp enzyme assay. HCV RdRp
genotype lb assays  were run in a final volume of 60
R1 in 96 well plates (Costar 3912). The assay buffer
is composed of 20 mM Hepes, pH 7.5, 2.5 mM KCI, 2.5 mM
MgC12,1 mM DTT, 1.6 30 U RNAse inhibitor (Promega
N2515), 0.1 mg/ml BSA (Promega R3961), and 2 %
glycerol. All compounds were serially diluted (3-fold)
in DMSO and diluted further  in water such that the
final concentration of DMSO in the assay was 2%. HCV
RdRp 41  genotype lb enzyme was used at a final
concentration of 28 nM. A polyA template  was used at
6 nM, and a biotinylated oligo-dTi2 primer was used at
180 nM final  concentration. Template was obtained
commercially (Amersham 274110).  Biotinylated primer
was prepared by Sigma Genosys. 3H-UTP was used at 0.6
Ci 5 (0.29 M total UTP). Reactions were initiated by
the addition of enzyme, incubated  at 30 C for 60 min,
and stopped by adding 25 pl of 50 mM EDTA containing
SPA  beads (4 41, Amersham RPNQ 0007). Plates were
read on a Packard Top Count  NXT after >lhr incubation
at room temperature. 10 Mod y7ed HCV NSSB RdRp enzyme
assay. A modified enzyme assay was  performed
essentially as described for the standard enzyme assay
except for the  following: The biotinylated oligo dT12
primer was precaptured on streptavidin- coated SPA
beads by mixing primer and beads in assay buffer and
incubating at room  temperature for one hour. Unbound
primer was removed after centrifugation. The 15
primer-bound beads were resuspended in 20 mM Hepes
buffer, pH 7.5 and used in  the assay at final
concentrations of 20 nM primer and 0.67 g/1 beads.
Order of  addition in the assay: enzyme (14 nM) was
added to diluted compound followed by  



the addition of a mixture of template (0.2 DM), 3H-UTP
(0.6 Ci, 0.29 M), and  primer-bound beads, to initiate
the reaction; concentrations given are final.
Reactions 20 were allowed to proceed for 4 hours at 30
C. The IC50 values for compounds were determined using
seven different [I].  IC50 values were calculated from
the inhibition using the formula y = A+((B-
A)1(1+((C1x)^D))).FRET Assay Preparation. To perform
the HCV FRET screening 25 assay, 96-well cell culture
plates were used. The FRET peptide (Anaspec, Inc.)
(Taliani et al., Anal. Biochem. 240:60-67 (1996),
hereby incorporated by reference in  its entirety)
contains a fluorescence donor, EDANS, near one end of
the peptide and  an acceptor, DABCYL, near the other
end. The fluorescence of the peptide is  quenched by
intermolecular resonance energy transfer (RET) between
the donor and 30 the acceptor, but as the NS3 protease
cleaves the peptide the products are released  from
RET quenching and the fluorescence of the donor
becomes apparent. The assay  reagent was made as
follows: 5X cell Luciferase cell culture lysis reagent
from 42  Promega (#E I53A) diluted to IX with dH2O,
NaCI added to 150mM final, the FRET  peptide diluted
to 20 uM final from a 2 mM stock. To prepare plates,
HCV replicon cells, with or without a Renilla
luciferase  5 reporter gene, were trypsinized and
placed into each well of a 96-well plate with
titrated test compounds added in columns 3 through 12;
columns 1 and 2 contained a  control compound (HCV
protease inhibitor), and the bottom row contained
cells  without compound. The plates were then placed
in a CO2 incubator at 37 degrees C. 10 Assays.
Subsequent to addition of the test compounds described
above  (FRET Assay Preparation), at various times the
plate was removed and Alamar blue  solution (Trek
Diagnostics, #00-100) was added per well as a measure
of cellular  toxicity. After reading in a Cytoflour
4000 instrument (PE Biosystems), plates were  rinsed
with PBS and then used for FRET assay by the addition
of 30 ul of the FRET 



15 peptide assay reagent described above (FRET Assay
Preparation) per well. The plate  was then placed into
the Cytoflour 4000 instrument which had been set to
340  excitef490 emission, automatic mode for 20 cycles
and the plate read in a kinetic  mode. Typically, the
signal to noise using an endpoint analysis after the
reads was at  least three-fold. Alternatively, after
Alamar blue reading, plates were rinsed with 20 PBS,
50 ul of DMEM (high glucose) without phenol red was
added and plates were  then used for luciferase assay
using the Promega Dual-Glo Luciferase Assay System.
Compound analysis was determined by quantification of
the relative HCV replicon inhibition and the relative
cytotoxicity values. To calculate cytoxicity 25
values, the average Alamar Blue fluorescence signals
from the control wells were set  as 100% non-toxic.
The individual signals in each of the compound test
wells were  then divided by the average control signal
and multiplied by 100% to determine  percent
cytotoxicity. To calculate the HCV replicon inhibition
values, an average  background value was obtained from
the two wells containing the highest amount of 30 HCV
protease inhibitor at the end of the assay period.
These numbers were similar  to those obtained from
naive Huh-7 cells. 43  The background numbers were
then subtracted from the average signal obtained from
the control wells and this number was used as 100%
activity. The  individual signals in each of the
compound test wells were then divided by the  averaged
control values after background subtraction and
multiplied by 100% to 5 determine percent activity.
EC50 values for a protease inhibitor titration were
calculated as the concentration which caused a 50%
reduction in FRET or luciferase  activity . The two
numbers generated for the compound plate, percent
cytoxicity and  percent activity were used to
determine compounds of interest for further analysis.
10 Representative data for compounds of Formula I are
reported in the Description of Specific Embodiments
section. 



Pharmaceutical Compositions and Methods of Treatment
15 Another aspect of the invention is a composition
comprising a compound of  formula (I), or a
pharmaceutically acceptable salt thereof; and a
pharmaceutically  acceptable carrier. In another
embodiment the composition further comprises a
compound having anti-HCV activity. In another
embodiment the compound having  anti-HCV activity is
an interferon. In another embodiment the interferon is
selected 20 from interferon alpha 213, pegylated
interferon alpha, consensus interferon, interferon
alpha 2A, and lymphoblastoid interferon tau. Another
aspect of the invention is a composition comprising a
compound of  formula (1), or a pharmaceutically
acceptable salt thereof; a pharmaceutically 25
acceptable carrier, and a compound having anti-HCV
activity, wherein the compound  having anti-HCV
activity is a cyclosporin. In another embodiment the
cyclosporin is  cyclosporin A. Another aspect of the
invention is a composition comprising a compound of
30 formula (1), or a pharmaceutically acceptable salt
thereof, a pharmaceutically  acceptable carrier, and a
compound having anti-HCV activity, wherein the
compound  having anti-HCV activity is selected from
interleukin 2, interleukin 6, interleukin 12,  a
compound that enhances the development of a type 1
helper T cell response, 44  interfering RNA,
anti-sense RNA, Imiqimod, ribavirin, an inosine
5'-monophospate  dehydrogenase inhibitor, amantadine,
and rimantadine. Another aspect of the invention is a
composition comprising a compound of  5 formula (1),
or a pharmaceutically acceptable salt thereof, a
pharmaceutically  acceptable carrier, an interferon
and ribavirin. Another aspect of the invention is a
composition comprising a compound of  formula (1), or
a pharmaceutically acceptable salt thereof, a
pharmaceutically 10 acceptable carrier, and a compound
having anti-HCV activity, wherein the compound  



having anti-HCV activity is a small molecule compound.
Another aspect of the invention is a composition
comprising a compound of  formula (1), or a
pharmaceutically acceptable salt thereof, a
pharmaceutically 15 acceptable carrier, and a compound
having anti-HCV activity, wherein the compound  having
anti-HCV activity is effective to inhibit the function
of a target selected from  HCV metalloprotease, HCV
serine protease, HCV polymerase, HCV helicase, HCV
NS4B protein, HCV entry, HCV assembly, HCV egress, HCV
NS5A protein,  IMPDH, and a nucleoside analog for the
treatment of an HCV infection. 20 Another aspect of
the invention is a method of inhibiting the function
of the  HCV replicon comprising contacting the HCV
replicon with a compound of formula  (I) or a
pharmaceutically acceptable salt thereof. 25 Another
aspect of the invention is a method of inhibiting the
function of the  HCV NS5B protein comprising
contacting the HCV NS5B protein with a compound  of
formula (I) or a pharmaceutically acceptable salt
thereof. Another aspect of the invention is a method
of treating an HCV infection in a  30 patient
comprising administering to the patient a
therapeutically effective amount of a  compound of
formula (1) or a pharmaceutically acceptable solvate
or salt thereof. In  another embodiment the compound
is effective to inhibit the function of the HCV 45
replicon. In another embodiment the compound is
effective to inhibit the function of  the HCV NS5B
protein. Another aspect of the invention is a method
of treating an HCV infection in a  5 patient
comprising administering to the patient a
therapeutically effective amount of a  compound of
formula (1), or a pharmaceutically acceptable solvate
or salt thereof, and administering another compound
having anti-HCV activity prior to, after, or
concurrently with the compound of formula (I). In
another embodiment the other  



compound having anti-HCV activity is an interferon. In
another embodiment the 10 interferon is selected from
interferon alpha 2B, pegylated interferon alpha,
consensus  interferon, interferon alpha 2A, and
lymphoblastoid interferon tau. Another aspect of the
invention is a method of treating an HCV infection in
a  patient comprising administering to the patient a
therapeutically effective amount of a  15 compound of
formula (I), or a pharmaceutically acceptable solvate
or salt thereof, and administering another compound
having anti-HCV activity prior to, after, or
concurrently with the compound of formula (1), wherein
the other compound having  anti-HCV activity is a
cyclosporin. In another embodiment the cyclosporin is
cyclosporin A. 20 Another aspect of the invention is a
method of treating an HCV infection in a  patient
comprising administering to the patient a
therapeutically effective amount of a  compound of
formula (1), or a pharmaceutically acceptable solvate
qr salt thereof, and administering another compound
having anti-HCV activity prior to, after, or 25
concurrently with the compound of formula (1), wherein
the other compound having  anti-HCV activity is
selected from interleuldn 2, interleukin 6,
interleukin 12, a  compound that enhances the
development of a type 1 helper T cell response,
interfering RNA, anti-sense RNA, Imigimod, ribavirin,
an inosine 5'-monophospate  dehydrogenase inhibitor,
amantadine, and rimantadine. 30 Another aspect of the
invention is a method of treating an HCV infection in
a  patient comprising administering to the patient a
therapeutically effective amount of a  compound of
formula (1), or a pharmaceutically acceptable solvate
or salt thereof, 46  and administering another
compound having anti-HCV activity prior to, after, or
concurrently with the compound of formula (I), wherein
the other compound having  



anti-HCV activity is a small molecule. 5 Another
aspect of the invention is a method of treating an HCV
infection in a  patient comprising administering to
the patient a therapeutically effective amount of a
compound of formula (1), or a pharmaceutically
acceptable solvate or salt thereof, and administering
another compound having anti-HCV activity prior to,
after, or  concurrently with the compound of formula
(I), wherein the other compound having  10 anti-HCV
activity is effective to inhibit the function of a
target selected from HCV metalloprotease, HCV serine
protease, HCV polymerase, HCV helicase, HCV NS4B
protein, HCV entry, HCV assembly, HCV egress, HCV NS5A
protein, IMPDH, and  a nucleoside analog for the
treatment of an HCV infection. 15 Another aspect of
the invention is a method of treating an HCV infection
in a  patient comprising administering to the patient
a therapeutically effective amount of a  compound of
formula (I), or a pharmaceutically acceptable solvate
or salt thereof, and administering another compound
having anti-HCV activity prior to, after, or
concurrently with the compound of formula (I), wherein
the other compound having  20 anti-HCV activity is
effective to inhibit the function of target in the HCV
life cycle  other than the HCV NS5B protein. The term
"therapeutically effective amount," as used herein,
refers to the total  amount of each active component
that is sufficient to show a meaningful patient 25
benefit, e.g., a sustained reduction in viral load.
When applied to an individual active  ingredient,
administered alone, the term refers to that ingredient
alone. When applied  to a combination, the term refers
to combined amounts of the active ingredients that
result in the therapeutic effect, whether administered
in combination, serially, or  simultaneously. The
compounds of formula (I) and pharmaceutically
acceptable salts 30 thereof are as described above.
The carrier(s), diluent(s), or excipient(s) must be
acceptable in the sense of being compatible with the
other ingredients of the  formulation and not
deleterious to the recipient thereof. 



47  In accordance with another aspect of the
disclosure there is also provided a process for the
preparation of a pharmaceutical formulation including
admixing a  compound of formula (1), and/or a
pharmaceutically acceptable salt thereof, with one  or
more pharmaceutically acceptable carriers, diluents,
or excipients. The term 5 "pharmaceutically
acceptable," as used herein, refers to those
compounds, materials,  compositions, and/or dosage
forms which are, within the scope of sound medical
judgment, suitable for use in contact with the tissues
of patients without excessive  toxicity, irritation,
allergic response, or other problem or complication
commensurate  with a reasonable benefit/risk ratio,
and are effective for their intended use. 10
Pharmaceutical formulations may be presented in unit
dose forms containing  a predetermined amount of
active ingredient per unit dose. Dosage levels of
between  about 0.01 and about 250 milligram per
kilogram ("mg(kg") body weight per day, for  example
between about 0.05 and about 100 mg/kg body weight per
day of the 15 compounds of the disclosure are typical
in a monotherapy for the prevention and  treatment of
HCV mediated disease. Typically, the pharmaceutical
compositions of  this disclosure will be administered
from about 1 to about 5 times per day or
alternatively, as a continuous infusion. Such
administration can be used as a chronic  or acute
therapy. The amount of active ingredient that may be
combined with the 20 carrier materials to produce a
single dosage form will vary depending on the
condition being treated, the severity of the
condition, the time of administration, the  route of
administration, the rate of excretion of the compound
employed, the duration  of treatment, and the age,
gender, weight, and condition of the patient.
Preferred unit  dosage formulations are those
containing a daily dose or sub-dose, as herein above
25 recited, or an appropriate fraction thereof, of an
active ingredient. Generally,  treatment is initiated
with small dosages substantially less than the optimum
dose of  



the compound. Thereafter, the dosage is increased by
small increments until the  optimum effect under the
circumstances is reached. In general, the compound is
most desirably administered at a concentration level
that will generally afford 30 antivirally effective
results without causing any harmful or deleterious
side effects.  When the compositions of this
disclosure comprise a combination of a  compound of
the disclosure and one or more additional therapeutic
or prophylactic 48  agent, both the compound and the
additional agent are usually present at dosage  levels
of between about 10 to 150%, more likely between about
10 and 80% of the  dosage normally administered in a
monotherapy regimen. 5 Pharmaceutical formulations may
be adapted for administration by any  appropriate
route, for example by the oral (including buccal or
sublingual), rectal,  nasal, topical (including
buccal, sublingual, or transdermal), vaginal, or
parenteral  (including subcutaneous, intracutaneous,
intramuscular, intra-articular, intrasynovial,
intrastemal, intrathecal, intralesional, intravenous,
or intradermal injections or 10 infusions) route. Such
formulations may be prepared by any method known in
the art  of pharmacy, for example by bringing into
association the active ingredient with the  carrier(s)
or excipient(s). Pharmaceutical formulations adapted
for oral administration may be 15 presented as
discrete units such as capsules or tablets; powders or
granules; solutions  or suspensions in aqueous or
non-aqueous liquids; edible foams or whips; or oil-in-
water liquid emulsions or water-in-oil emulsions. For
instance, for oral administration in the form of a
tablet or capsule, the  20 active drug component can
be combined with an oral, non-toxic pharmaceutically
acceptable inert carrier such as ethanol, glycerol,
water, and the like. Powders are  prepared by
comminuting the compound to a suitable fine size and
mixing with a  similarly comminuted pharmaceutical
carrier such as an edible carbohydrate, as, for  



example, starch or mannitol. Flavoring, preservative,
dispersing, and coloring agent  25 can also be
present. Capsules are made by preparing a powder
mixture, as described above, and  filling formed
gelatin sheaths. Glidants and lubricants such as
colloidal silica, talc,  magnesium stearate, calcium
stearate, or solid polyethylene glycol can be added to
30 the powder mixture before the filling operation. A
disintegrating or solubilizing  agent such as
agar-agar, calcium carbonate, or sodium carbonate can
also be added to  improve the availability of the
medicament when the capsule is ingested. 49  Moreover,
when desired or necessary, suitable binders,
lubricants, disintegrating agents, and coloring agents
can also be incorporated into the mixture.  Suitable
binders include starch, gelatin, natural sugars such
as glucose or beta- lactose, corn sweeteners, natural
and synthetic gums such as acacia, tragacanth or 5
sodium alginate, carboxymethylcellulose, polyethylene
glycol, and the like.  Lubricants used in these dosage
forms include sodium oleate, sodium chloride, and  the
like. Disintegrators include, without limitation,
starch, methyl cellulose, agar,  betonite, xanthan
gum, and the like. Tablets are formulated, for
example, by  preparing a powder mixture, granulating
or slugging, adding a lubricant and 10 disintegrant,
and pressing into tablets. A powder mixture is
prepared by mixing the  compound, suitable comminuted,
with a diluent or base as described above, and
optionally, with a binder such as
carboxymethylcellulose, an aliginate, gelating, or
polyvinyl pyrrolidone, a solution retardant such as
paraffin, a resorption accelerator  such as a
quaternary salt and/or and absorption agent such as
betonite, kaolin, or 15 dicalcium phosphate. The
powder mixture can be granulated by wetting with a
binder such as syrup, starch paste, acacia mucilage,
or solutions of cellulosic or  polymeric materials and
forcing through a screen. As an alternative to
granulating,  the powder mixture can be run through
the tablet machine and the result is  



imperfectly formed slugs broken into granules. The
granules can be lubricated to 20 prevent sticking to
the tablet forming dies by means of the addition of
stearic acid, a  stearate salt, talc, or mineral oil.
The lubricated mixture is then compressed into
tablets. The compounds of the present disclosure can
also be combined with a free  flowing inert carrier
and compressed into tablets directly without going
through the  granulating or slugging steps. A clear or
opaque protective coating consisting of a 25 sealing
coat of shellac, a coating of sugar or polymeric
material, and a polish coating  of wax can be
provided. Dyestuffs can be added to these coatings to
distinguish  different unit dosages. Oral fluids such
as solution, syrups, and elixirs can be prepared in
dosage unit  30 form so that a given quantity contains
a predetermined amount of the compound.  Syrups can be
prepared by dissolving the compound in a suitably
flavored aqueous  solution, while elixirs are prepared
through the use of a non-toxic vehicle.  Solubilizers
and emulsifiers such as ethoxylated isostearyl
alcohols and 50  polyoxyethylene sorbitol ethers,
preservatives, flavor additive such as peppermint oil
or natural sweeteners, or saccharin or other
artificial sweeteners, and the like can also  be
added. 5 Where appropriate, dosage unit formulations
for oral administration can be  microencapsulated. The
formulation can also be prepared to prolong or sustain
the  release as for example by coating or embedding
particulate material in polymers,  wax, or the like.
10 The compounds of formula (1), and pharmaceutically
acceptable salts thereof,  can also be administered in
the form of liposome delivery systems, such as small
unilamellar vesicles, large unilamellar vesicles, and
multilamellar vesicles.  Liposomes can be formed from
a variety of phopholipids, such as cholesterol,
stearylamine, or phophatidylcholines. 



15 The compounds of formula (1) and pharmaceutically
acceptable salts thereof  may also be delivered by the
use of monoclonal antibodies as individual carriers to
which the compound molecules are coupled. The
compounds may also be coupled  with soluble polymers
as targetable drug carriers. Such polymers can include
20 polyvinylpyrrolidone, pyran copolymer,
polyhydroxypropylmethacrylamidephenol,
polyhydroxyethylaspartamidephenol,or
polyethyleneoxidepolylysine substituted  with palitoyl
residues. Furthermore, the compounds may be coupled to
a class of  biodegradable polymers useful in achieving
controlled release of a drug, for example,  polylactic
acid, polepsilon caprolactone, polyhydroxy butyric
acid, polyorthoesters, 25 polyacetals,
polydihydropyrans, polycyanoacrylates, and
cross-linked or amphipathic  block copolymers of
hydrogels. Pharmaceutical formulations adapted for
transdermal administration may be  presented as
discrete patches intended to remain in intimate
contact with the 30 epidermis of the recipient for a
prolonged period of time. For example, the active
ingredient may be delivered from the patch by
iontophoresis as generally described in
Pharmaceutical Research, 3(6), 318 (1986). 51
Pharmaceutical formulations adapted for topical
administration may be formulated as ointments, creams,
suspensions, lotions, powders, solutions, pastes,
gels, sprays, aerosols, or oils. 5 For treatments of
the eye or other external tissues, for example mouth
and  skin, the formulations are most often applied as
a topical ointment or cream. When  formulated in an
ointment, the active ingredient may be employed with
either a  paraffinic or a water-miscible ointment
base. Alternatively, the active ingredient may  be
formulated in a cream with an oil-in-water cream base
or a water-in oil base. 10 



Pharmaceutical formulations adapted for topical
administrations to the eye  include eye drops wherein
the active ingredient is dissolved or suspended in a
suitable carrier, especially an aqueous solvent. 15
Pharmaceutical formulations adapted for topical
administration in the mouth  include lozenges,
pastilles, and mouth washes. Pharmaceutical
formulations adapted for rectal administration may be
presented as suppositories or as enemas. 20
Pharmaceutical formulations adapted for nasal
administration wherein the  carrier is a solid include
a course powder having a particle size for example in
the  range 20 to 500 microns which is administered in
the manner in which snuff is taken,  i.e., by rapid
inhalation through the nasal passage from a container
of the powder 25 held close up to the nose. Suitable
formulations wherein the carrier is a liquid, for
administration as a nasal spray or nasal drops,
include aqueous or oil solutions of the  active
ingredient Pharmaceutical formulations adapted for
administration by inhalation include  30 fine particle
dusts or mists, which may be generated by means of
various types of  metered, dose pressurized aerosols,
nebulizers, or insufflators. Pharmaceutical
formulations adapted for vaginal administration may be
52  presented as pessaries, tampons, creams, gels,
pastes, foams, or spray formulations. Pharmaceutical
formulations adapted for parenteral administration
include  aqueous and non-aqueous sterile injection
solutions which may contain anti-oxidants,  5 buffers,
bacteriostats, and soutes which render the formulation
isotonic with the blood of the intended recipient; and
aqueous and non-aqueous sterile suspensions  which may
include suspending agents and thickening agents. The
formulations may  be presented in unit-dose or
multi-dose containers, for example sealed ampoules and



vials, and may be stored in a freeze-dried
(lyophilized) condition requiring only the 10 addition
of the sterile liquid carrier, for example water for
injections, immediately  prior to use. Extemporaneous
injection solutions and suspensions may be prepared
from sterile powders, granules, and tablets. It should
be understood that in addition to the ingredients
particularly 15 mentioned above, the formulations may
include other agents conventional in the art  having
regard to the type of formulation in question, for
example those suitable for  oral administration may
include flavoring agents. The term "patient" includes
both human and other mammals.  20 The term "treating"
refers to: (i) preventing a disease, disorder or
condition  from occurring in a patient that may be
predisposed to the disease, disorder, and/or
condition but has not yet been diagnosed as having it;
(ii) inhibiting the disease,  disorder, or condition,
i.e., arresting its development; and (iii) relieving
the disease, 25 disorder, or condition, i.e., causing
regression of the disease, disorder, and/or
condition. Certain illustrative HCV inhibitor
compounds which can be administered  with the
compounds of the present disclosure include those
disclosed in the following  30 publications: WO
02/04425 A2 published January 17, 2002, WO 03/007945
Al published January 30, 2003, WO 03/010141 A2
published February 6, 2003, WO  03/010142 A2 published
February 6, 2003, WO 03/010143 Al published February
6,  2003, WO 03/000254 Al published January 3, 2003,
WO 01/32153 A2 published 53  May 10, 2001, WO 00/06529
published February 10, 2000, WO 00/18231 published
April 6, 2000, WO 00/10573 published March 2, 2000, WO
00/13708 published  March 16, 2000, WO 01/85172 Al
published November 15, 2001, WO 03/037893  Al
published May 8, 2003, WO 03/037894 Al published May
8, 2003, WO 



5 03/037895 Al published May 8, 2003, WO 02/100851 A2
published December 19,  2002, WO 02/100846 Al
published December 19, 2002, EP 1256628 A2 published
November 13, 2002, WO 99/01582 published January 14,
1999, WO 00/09543  published February 24, 2000, WO
02/08198, published January 31, 2002, WO  02/08187,
published January 31, 2002, WO 02/08244, published
January 31, 2002, 10 WO 02/08251, published January
31, 2002, WO 02/08256, published January 31,  2002, WO
03/062228, published July 31, 2003, WO 03/062265,
published July 31,  2003, WO 01/77113, published
October 18, 2001, WO 02/48172, published June 20,
2002, WO 01/81325, published November 1, 2001, and WO
01/58929, published  August 16, 2001. 15 The compounds
of the present disclosure can also be administered
with a  cyclosporin such as cyclosporin A. Cyclosporin
A has been shown to be active  against HCV in clinical
trials (Hepatology 2003, 38, 1282; Biochem. Biophys.
Res.  Comrnun. 2004, 313, 42; J. GastroenteroL. 2003,
38, 567). 20 Table 1 below lists some illustrative
examples of compounds that can be  administered with
the compounds of this disclosure. The compounds of the
disclosure can be administered with other anti-HCV
activity compounds in  combination therapy, either
jointly or separately, or by combining the compounds
25 into a composition. Table 1. Brand Name Type of
Inhibitor or Source Company  Target  BioMedicines
Inc., Omega IFN IFN-w Emeryville, CA  Boehringer
Ingelheim  



BILN-2061 serine protease inhibitor Pharma KG,
Ingelheim,  German 54  Brand Name Type of Inhibitor or
Source Company Target Endo Pharmaceuticals  Summetrel
antiviral Holdings Inc., Chadds  Ford, PA Roferon A
EFN-tea F. Hoffmann-La Roche  LTD, Base Switzerland
Pegasys PEGylated IFN-a2a F. Hoffmann-La Roche LTD,
Basel, Switzerland  Pegasys and Ribavirin PEGylated
IFN- F. Hoffmann-La Roche  a2alribavirin LTD, Basel,
Switzerland CellCept HCV IgG F. Hoffmann-La Roche
immunosu ssant LTD, Basel, Switzerland  Wellferon
lymphoblastoid IFN- GlaxoSmithKline plc, and Uxbridge,
UK  Human Genome  Albuferon - a albumin IFN-ot2b
Sciences Inc., Rockville, MD  Levovirin ribavirin ICN
Pharmaceuticals,  Costa Mesa, CA IDN-6556 caspase
inhibitor Idun Pharmaceuticals  Inc. San Diego, CA
IP-501 antifibrotic Indevus Pharmaceuticals Inc.,
Lexington, MA  



Actimmune INF-y InterMune Inc.,  Brisbane, CA
InterMune Infergen A IFN alfacon-1 Pharmaceuticals
Inc.,  Brisbane, CA ISIS Pharmaceuticals  ISIS 14803
antisense Inc, Carlsbad, CA/Elan  Phamaceuticals Inc.,
New York, NY JTK-003 RdRp inhibitor Japan Tobacco
Inc.,  Tokyo, Japan Pegasys and Ceplene PEGylated
IFN-a2a/ Maxim Pharmaceuticals  immune modulator Inc.,
San Diego, CA  Ceplene immune modulator Maxim
Pharmaceuticals Inc., San Diego. CA  Nabi Civacir HCV
Imo' Biopharmaceuticals Inc.,  immunosuppressant Boca
Raton, FL  RegeneRx  Biopharmiceuticals Inc., Intron A
and Zadaxin IFN-alb/al-thymosin Bethesda, MD/
SciClone  Pharmaceuticals Inc,  San Mateo, CA 55
Brand Name Type of Inhibitor or Source Company Target



Levovirin IMPDH inhibitor Ribapharm Inc., Costa  Mesa,
CA Viramidine IMPDH inhibitor Ribapharm Inc., Costa
Mesa, CA Ribozyme  Heptazyme ribozyme Pharmaceuticals
Inc.,  Boulder, CO  Schering-Plough Intron A IFN-a2b
Corporation,  Kenilworth, NJ  Schering-Plough
PEG-Intron PEGylated IFN-alb Corporation,  Kenilworth,
NJ  Schering-Plough Rebetron IFN-alb/ribavirin
Corporation,  Kenilworth, NJ  Schering-Plough
Ribavirin ribavirin Corporation,  Kenilworth, NJ
PEGylated IFN- Schering-Plough PEG-Intron / Ribavirin
alb/ribavirin Corporation,  Kenilworth, NJ  SciClone
Zadazim immune modulator Pharmaceuticals Inc.,  San
Mateo, CA  Rebif IFN-Pla Serono, Geneva, Switzerland  



IFN-0 and EMZ701 IFN-0 and EMZ701 Transition
Therapeutics  Inc., Ontario, Canada T67 p-tubulin
inhibitor Tularik Inc., South San  Francisco, CA
VX-497 IMPDH inhibitor Vertex Pharmaceuticals  Inc.,
Cambridge, MA  Vertex Pharmaceuticals VX-950/LY-570310
serine protease inhibitor Inc-, Cambridge, MA/  Eli
Lilly and Co. Inc.,  Indianapolis, IN Omniferon
natural IFN-a Viragen Inc., Plantation,  FL  XTL
XTL-002 monoclonal antibody Biopharmaceuticals Ltd.,
Rehovot, Isreal  When these compounds or their
pharmaceutically acceptable enantiomers,
diastereomers, salts, or solvates are formulated
together with a pharmaceutically 56  acceptable
carrier, the resulting composition may be administered
in vivo to  mammals, such as man, to inhibit HCV NS5B
and/or treat and/or prevent HCV virus  infection. 5
The compounds of the disclosure may also be used as
laboratory reagents.  Compounds may be instrumental in
providing research tools for designing viral
replication assays, validation of animal assay
systems, and structural biology studies  to further
enhance knowledge of the HCV disease mechanisms.
Further, the  compounds of the present disclosure are
useful in establishing or determining the 10 binding
site of other antiviral compounds, for example, by
competitive inhibition.  



The compounds of this disclosure may also be used to
treat or prevent viral  contamination of materials and
therefore reduce the risk of viral infection of
laboratory or medical personnel or patients who come
in contact with such materials, 15 e.g., blood,
tissue, surgical instruments and garments, laboratory
instruments and  garments, and blood collection or
transfusion apparatuses and materials. Further, the
compounds and compositions of the disclosure can be
used for  the manufacture of a medicament for treating
HCV infection in a patient. 20 DESCRIPTION OF SPECIFIC
EMBODIMENTS The following intermediates are correlated
where possible to the compounds  depicted in the
schemes shown above. Intermediates not specifically
shown in the 25 schemes are given the number of the
closest shown structure followed by a letter (i.e.,
"Intermediate 3A"). The examples are numbered
sequentially and are correlated to the structures
shown in the above schemes. 30 57  INTERMEDIATE 3A
3-cyclohexenyl-lFl-indole-6-carboxylic acid.
Cyclohexanone (96 mL, 0.926  mol) was added to a
stirred mixture of indole-6-carboxylic acid (50.0 g,
0.335 mol) in  5 methanol (920 mL) at 22 C. Methanolic
sodium methoxide (416 mL of 25% wlw, 1.82 mol) was
added in portions over 10 minutes. The mixture was
stirred at reflux  for 18 hours, cooled to room
temperature, concentrated, diluted with cold water,
and  acidified with 36% HCI. The resulting precipitate
was collected by filtration, washed  with cold water,
and dried over phosphorous pentoxide (0.1 mm) to
provide the 10 desired product (80.9 g, 97.5% yield).
INTERMEDIATE 4A  



3-cyclohexyl-IH-indole-6-carboxylic acid. Intermediate
3A (38 g) was added 15 to a Parr bottle, followed by
methanol (100 mL) and THE (100 mL). The bottle was
flushed with argon and 10% palladium on carbon (1.2 g)
was added. The mixture  was shaken under 55 psi of H2
for 18 hours. The catalyst was removed by filtration.
Concentration of the filtrate provided the desired
product as a pale purple solid (30.6  g, 79%). ESI-MS
m/z 244 (MH+). 20 INTERMEDIATE 4 Methyl
3-cyclohexyl-IH-indole-6-carboxylate. Thionyl chloride
(1 mL) was  added to a stirred mixture of Intermediate
4A (30.4 g, 0.125 mol) in methanol (300  25 mL). The
mixture was stirred at reflux for 18 hours, treated
with decolorizing carbon, and filtered. The filtrate
was concentrated to about 150 mL at which point
crystallization occurred. The filtrate was cooled to
room temperature and filtered.  The solid was washed
with cold methanol followed by diethyl ether to
provide the  desired product as a pale purple solid
(22.2 g, 69% yield). ESI-MS m/z 258 (MH+); 30 1 H NMR
(300 MHz, CDC13) S 1.35 (m, 4H), 1.63 (s, 1H), 1.78
(m, 3H), 2.06 (d,  J=8.05 Hz, 2H, 3.90 (in, 1H), 7.08
(d, J=1.83 Hz, 1H), 7.62 (s, IH), 7.65 (s,  1H),7.74
(d, J=1.46 Hz, IM, 7.77 (d, J=1.46 Hz, 111), 8.08 (s,
1H). 58  INTERMEDIATE 5 Methyl
2-bromo-3-cyclohexyl-2-IH-indole-6-carboxylate.
Drypyridinium  tribromide (12.0 g, 38 mmol) was added
in one portion to a stirred and cooled 5 (icetwater
bath), solution of Intermediate 4 (7.71 g, 30 mmol) in
a mixture of THE  (80 mL) and chloroform (80 mL). The
flask was removed from the cooling bath and  stirring
was continued for 2 hours at room temperature. The
mixture was  sequentially washed with IM NaHSO3 (2 x
50 mL),1N HCI (50 mL), dried over  anhydrous sodium
sulfate, filtered, and concentrated. The concentrate
was treated 



10 with hexanes and the resulting precipitate was
collected by filtration to provide the  desired
product as an off-white solid (5.8 g, 58%). 1 H NMR
(300 MHz, CDCI3) 8  1.38 (m, 3H), 1.85 (m, 711), 2.81
(m, 1H), 7.71 (m, 2H), 8.03 (s, 1H), 8.47 (s, 1H). The
hexane mother liquor was concentrated and the residue
was dissolved in  15 hexane/ethyl acetate (5:1). The
solution was passed through a pad of silica gel with
the same solvents. Concentration of the eluate
followed by the addition of hexane  (10 mL) resulted
in the precipitation of additional product which was
collected by  filtration to provide 2.8 g (28%) of the
desired product. 20 INTERMEDIATE 6A (R2=4-PhCH2O-)
4-(benz)loxy)-2-vinylphenylboronic acid.
Methyltriphenylphosphonium  bromide (12.4 g, 0.0347
mol) and 18-crown-6 (90 mg, 0.41 mmol) were added to
THE (100 mL). The mixture was cooled in a ice-water
bath. Potassium tert-butoxide 25 (34.7 mL of 1.OM in
THF, 0.0347 mol) was added via cannula to the stirred
solution.  5-(Benzyloxy)-2-bromobenzaldehyde (9.2 g,
0.0316 mol) was added in one portion  which resulted
in a slight exotherm. After 30 minutes the cooling
bath was removed  and stirring was continued at 22 C
for 5 hours. The mixture was concentrated and  the
residue was purified by flash column chromatography on
SiO2 (75 g) with 30 hexanes/ethyl acetate (95:5) to
provide 4-(benzyloxy)- i-bromo-2-vinylbenzene as a
clear oil (7.9 g, 86% yield). tH NMR (300 MHz, CDC13)
& 5.03 (s, 2H), 5.32 (d, 59  J=10.98 Hz, 2H,) 5.63 (d,
J=17.20 Hz, 211), 6.74 (dd, J=8.78, 2.93 Hz, 2H), 6.98
(dd, J=17.57, 10.98 Hz, 2H), 7.13 (d, J=2.93 Hz, 2H),
7.33 (m, 6H). Triisopropyl borate (683 mg, 3.63 mmol)
was added to a stirred solution of 4- 5
(benzyloxy)-1-bromo-2-vinylbenzene (1.0 g, 0.346 mmol)
in THE (9 mL). The  solution was cooled in a
C02/acetone bath. A solution ofn-butyllithium (1.45 mL
of  2.5M in hexanes, 3.63 mmol) was added dropwise
over 5 minutes. The cooling bath  was left in place
and was allowed to warm to room temperature. The
mixture was  



treated with HCl (5 mL of 1N) and water (5 mL),
stirred for 1 hour, and extracted 10 with ethyl
acetate (3 x 15 mL). The combined extracts were washed
with brine, dried  (MgSO4), filtered, and concentrated
to an oil which crystallized from diethyl
ether/hexanes to provide colorless crystals of the
desired product (530 mg, 57%  yield). I H NMR (300
MHz, CDC13) 8 5.14 (s, 2H), 5.34 (d, J=12.44 Hz, 1H),
5.68  (d, J=17.57 Hz, 1H), 6.97 (dd, J=8.42,2.56 Hz,
1H), 7.36 (m, 61D, 7.83 (dd, 15 J=17.57, 10.98 Hz,
1H), 8.16 (d, J=8.42 Hz, 1H).  INTERMEDIATE 7A (R2=H)
Methyl
3-cyclohexyl-2-(2-vinylphenyl)-]H-indole-6-carboxylate
. A stirred  20 mixture of Intermediate 5 (1.01 g, 3.0
mmol), 2-vinylphenylboronic acid (666 mg,  4.5 mmol),
lithium chloride (504 mg, 6.0 mol), and I.OM sodium
carbonate (7.5 mL,  7.5 mmol) in ethanol (11mL) and
toluene (1lmL) was degassed at 22 C with a  gentle
stream of argon.
Tetrakis(triphenylphosphine)palladium(0) was added
(348  mg, 0.3 mmol), the mixture was stirred at reflux
for 2 hours, and then stored at 22 C 25 for 18 hours.
The mixture was concentrated and the residue was
partitioned between  ethyl acetate and water. The
ethyl acetate layer was washed sequentially with water
(3x) and brine, dried (Mg804), filtered, and
concentrated. The crystalline residue  was purified by
flash column chromatography on silica gel (40g) with
dichloromethane to provide the desired product (815
mg, 75% yield). ESI-MS ink  30 360 (MH+), tH NMR (500
MHz, CDC13) 1.18-1.36 (m, 3H), 1.69-2.01 (m, 7H), 2.60
(m,1H), 3.92 (s, 3H), 5.19 (d, J=10.99 Hz, 1H), 5.72
(m, IH), 6.57 (dd, J=17.70,  10.99 Hz, 111), 7.34 (m,
211), 7.44 (m,111), 7.71 (m, 111), 7.79 (m, 2H), 8.08
(m, 2H). 60  INTERMEDIATE 7B W=4-PhCH2O-) Methyl
2-(4-(benzyloxy)-2-vinylphenyl)-3-cyclohexyl-IH-indole
-6- carboxylate (RZ-4-PhCH2O). The desired product was
prepared as as a colorless  5 solid in 50% yield by
substituting Example 6A for 2-vinylphenylboronic acid
in 



Example 7A. 'H NMR (300 MHz, CDC13) 81.45 (m, 1OH),
2.57 (m, IH), 3.90 (s,  311), 5.15 (m, 3H), 5.66 (d,
J=17.57 Hz, 1H), 6.51 (dd, J=17.57,10.98 Hz, IH), 6.95
(dd, J=8.60,2.38 Hz, 111), 7.33 (m, 6H), 7.78 (m, 2H),
7.96 (s, 1H), 8.03 (s, 111). 10 INTERMEDIATE 8A (R =H)
Methyl
3-cyclohexyl-2-(2-vinylphenyl)-]-(2-prope-nyl)-indole-
6-carboxylate.  Sodium hydride (85.6 mg of a 95%
dispersion, 3.39 mmol) was added to a stirred and
cooled (ice/water bath), solution of Intermediate 7A
(813 mg, 2.26 mmol) in THE (8 15 mL). The ice bath was
removed when the vigorous evolution of H2 subsided.
Stirring was continued for 6 minutes at ambient
temperatures when the cooling bath  was replaced.
Allyl bromide (301 mg, 2.5 mmol) was added in one
portion. After 5  minutes the ice bath was removed and
stirring continued for 30 minutes when the  reaction
was judged to be complete by LCIMS. The mixture was
left to stand for 18 20 hours at 22 C when it was
diluted with ethyl acetate/water. The organic layer
was  washed (water, brine), dried (Na2SO4), filtered,
and concentrated to an oil. The oil  was purified by
flash column chromatography on silica gel (30g) with
hexanes/ethyl  acetate (10:1) to provide the desired
product as an oil. ESI-MS m/z 399 (MH); rH  NMR (300
MHz, CDC13) 8 1.21 (m, J=6.22 Hz, 311), 1.72 (m, 711),
2.44 (m, III), 25 3.93 (s, 3H), 4.29 (m, IH), 4.53 (m,
111), 4.80 (m, 1H), 5.00 (d, J10.25 Hz, 1H),  5.12 (d,
J=10.98 Hz, 111), 5.70 (m, 211), 6.38 (dd, J=17.57,
10.98 Hz, 1W, 7.22 (d,  J=7.32 Hz, IH), 7.33 (m, 1H),
7.46 (m, 111), 7.71 (d, J=7.32 Hz, 1M, 7.80 (s, 2I1),
8.05 (s, 1H). 30 61  INTERMEDIATE 813 (R2=4-PhCH2O-)
Methyl
2-(4-(benzyloxy)-2-vinylphenyl)-3-cyclohexyl-l-(2
propenyl)-IH- indole-6-carboxylate (R2=4 PhCH2O ). The
desired product was prepared as a 5 viscous oil by
substituting Example 7B for Example 7A in Example 8A.
1H NMR  



(300 MHz, CDC13) $1.20 (m, J=6.22 Hz, 3H),1.71(m,
J=5.86 Hz, 71D, 2.44 (m,  111), 3.91 (s, 3H), 4.28
(dd, J=16.83, 5.12 Hz, 1H), 4.50 (11:6 110, 4.77 (d,
J=16.83  11z, IH), 4.98 (d, J=10.25 Hz, 111), 5.13 (m,
3H), 5.68 (m, 2H), 6.32 (dd, J=17.57,  10.98 Hz, 1H),
6.95 (dd, J=8.42, 2.56 Hz, 1H), 7.12 (d, J=8.42 Hz,
IH), ,7.37 (m,  10 611), 7.75 (m, 211), 8.02 (s, 1H).
INTERMEDIATE 13  McOOC  o1- / Me0 N r \ / Methyl
3-cyclohexyl-l-(2-(methoxycarbonyl)allyl)-2-(2-vinylph
enyl)-1H- 15 indole-6-carboxylate (13, R methyl).
Methyl 3-cyclohexyl-2-(2-vinylphenyl)-1H-
indole-6-carboxylate (7, RzH) 508mg, 1.4mmol) was
dissolved in THE (5mL) under  N2 and cooled to 0 C.
Sodium hydride (143mg, 60% suspension in mineral oil,
3.57mmol) was added and the mixture was stirred at 0 C
for 5 min, when a solution  of methyl
2-(bromomethyl)acrylate (276mg, 1.54 mmol) in THE
(1.5mL) was added 20 dropwise. Stirring was continued
for 30 min at 22 C. The reaction was quenched  with a
saturated aqueous solution of ammonium chloride (20mL)
and extracted with  EtOAc (2 x 30 mL) and CH2C12
(3OmL). The organic extracts were combined and  dried
over sodium sulfate, filtered and concentrated. The
residue was chromatographed on silica gel using
hexane/ethyl acetate (0-20%) to afford the title  25
compound as a pale yellow solid (641mg, 99%). ESI-MS
m/z 458 (MHO. 62  O OCH2Ph  O N  Methyl
3-cyclohexyl-1-(2-(benzyloxycarbonyl)allyl)-2-(2-vinyl
phenyl)-IH- 



indole-6-carboxylate (13, R=benzyl). Sodium hydride
(155mg of a 95% dispersion 5 in mineral oil, 6.13
mmol) was added in portions during 5 min to a stirred
and cooled  solution (ice-water bath) of 7 (1.0 g,
2.79 mmol) in THE (7mL). When the evolution  of
hydrogen subsided DMF (2mL) was added followed by a
solution of  bromomethylacrylic acid (505mg, 3.06
mmol) in THE (1.5 mL). Stirring was  continued with
cooling (10 min) and then at 22 C for 30 min. The
mixture was 10 concentrated and the residue
partitioned between ethyl acetate and water. The
organic layer was washed (water, brine), dried (sodium
sulfate) and concentrated.  The residue was
chromatographed on silicic acid.(15 g) using the flash
technique and  eluting with methylene chloride:ethyl
acetate:acetic acid (10:1:0.005). The product
containing fraction was concentrated on a rotary
evaporator to leave 2-((3 15
cyclohexyl-6-(methoxycarbonyl)-2{2-vinylphenyl)-1H-ind
ol-1-yl)methyl)acrylic  acid (568 mg, 40%) as a yellow
gum. A sample (142 mg) was further purified on a
Shimadzu preparatory liquid chromatograph. The
fraction containing the product  was concentrated to
leave 13 (R=H) as a granular solid. BSI MS m/z 433
(MH), 1H  NMR (500 MHz, CHLOROFORM-D) S ppm 1.07 -
1.37 (m, 3 H) 1.58 - 1.88 (in, 7 20 H) 2.41 - 2.53 (m,
l H) 3.93 (s, 3 H) 4.50 (d,.1=18.31 Hz, 1 H) 4.84
(d,.1=18.31 Hz,  I H) 4.89 (s, 1 H) 5.13 (d, .>=10.99
Hz, 1 H) 5.29 (s,1 H) 5.68 (d, .1=17.70 Hz, 1 H)  6.19
(s, I H) 6.36 (dd, J-17.55, 11.14 Hz,1 H) 7.15 (d,
.=1.63 Hz, 1 H) 7.31 (t,  3=7.48 Hz, 1 H) 7.45 (t,
.=1.63 Hz, I H) 7.70 (d, 3=1.93 Hz, 1 H) 7.76 - 7.87
(m, 2  H) 7.96 (a, 1 H). 25 Benzyl bromide (1.87mL,
0.0158 mol) was added to a stirred ice cold mixture
of cesium carbonate (7.3g, 0.0225 mol) and acid
13(R-H, 6.5g, 0.015 mol) in DMF  (30mL). The cooling
bath was removed and stirring was continued for 18 hr
at  ambient temperature. The mixture was partitioned
between ethyl acetate and cold 63  



water. The organic layer was washed with water (2X)
followed by brine. The  solution was dried over
magnesium sulfate and concentrated to leave the titled
compound as a hazy oil (8.5g, 105 %) which was used in
the RCM reaction. ESI-MS  nth 533 (MH{). A small
sample (78 mg) was purified on a Shimadzu preparatory
5 liquid chromatograph. The product containing
fraction was extracted with ethyl  acetate. The
extract was washed with water (2X), brine and dried
over sodium  sulfate. Removal of the solvent left 13
(R*enzyl) as a hazy oil, 1H NMR (300  MHz,
CHLOROFORM-D) S ppm 1.12 - 1.22 (m, J=8.42 Hz, 3 H)
1.60 - 1.90 (m, 7  H) 2.34 - 2.56 (m, J=9.33, 5.31 Hz,
1 H) 3.90 (s, 3 H) 4.51 (d, J=18.30 Hz, 1 H) 4.70 10 -
4.95 (m,I H) 5.07 (s, 1 H) 5.11(s, 2 H) 5.64 (d,
.1=17.57 Hz,1 H) 6.08 (s, 1 H)  6.33 (dd, .1=17.57,
10.98 Hz, 1 H) 7.20 - 7.47 (m, 9 H) 7.66 (d, J=7.68
Hz, I H) 7.72  - 7.85 (m, 2 H) 7.94 (s, 1 H). H, 3
CHO N - 15 Methyl
3-cyclohexyl-1-(2-(tert-butoxycarbonyl)allyl)-2-(2-vin
ylphenyl)-IH- indole-6-carboxylate (13, R=tert-butyl).
Alkyration of 7 (Rz=H) with tert-butyl 2-
(bromomethyl)acrylate provided the titled compound.
ESI-MS m/z 500 (MH'). 20 INTERMEDIATE 14  COOMe  O MeO
4N Methyl
13-cyclohexyl-6-(carbomethoxy)-5H-indolo[2,1-aJ[2Jbenz
azepine-10- 25 carboxylate (14, R=methyl). A mixture
of methyl 3-cyclohexyl-l-(2 64
(methoxycarbonyl)allyl)-2-(2-vinylphenyl)-lH-indole-6-
carboxylate (13, R--methyl),  (3.1g, 6.77 mmol) and
Grubbs' 2nd generation catalyst (1.7g, 1.35mmol) in  



methylene chloride (35OmL) were heated at 45C for
96hr. Solvent was removed in  vacuo and the residue
was chromatographed on silica gel using hexanelethyl
acetate 5 (0-15%) to afford pure title compound as a
bright yellow solid (1.36g). The mixed  fractions were
combined and concentrated in vacuo and the residue was
recrystallized  using methanol to afford the title
compound (175mg). Total title compound obtained:
1.8058, 53%. ESI-MS m/z 430 (MH').  OOCH2CsH5  O Me0 H
10 Methyl
13-cyclohexyl-6-(benzyloxycarbonyl)-5H-indolo[2,1-
aJ[2Jbenzazepine-10-carboxylate (14, R=benzyl). In a
similar manner ring closing  metathesis of methyl
3-cyclohexyl-1-(2-(benzyloxycarbonyl)allyl)-2-(2-vinyl
phenyl) 15 IH-indole-6-carboxylate (13, R benzyl) with
Grubbs' 2nd generation catalyst in  boiling methylene
chloride or ethylene dichloride provided the title
compound. ESI- MS mix 506 (MIT'). COON  O 4N 20 Nl~
Methyl
13-cyclohexyl-6-(carboxy)-5H-indolo[2,1-aJ[2]benzazepi
ne-10 carboxylate (14a). Method A: Ester 14 (R=H,
308mg, 0.72mmol) was dissolved in
N,N-dimethylformamide (5 mL) and treated with LiOH
(173mg, 7.2mmol). The  mixture was heated at 50 C for
4hr. The solvent was removed in vacuo. The residue 65
was dissolved in H2O (5mL) and treated with HCI (10%
in water) to acidic pH. A  precipitate formed which
was collected by filtration and air dried to afford
the title  compound as a bright yellow solid (290mg,
97%). ESI-MS m/z [M+1]=415. 5 Method B: Ten percent
palladium on carbon (200mg) was added to a  



solution of methyl
I3-cyclohexyl-6-(benzyloxycarbonyl)-5H-indolo[2,1-
a][2]benzazepine-l0-carboxylate (14, R=benzyl, 2.9g)
in 95% ethanol (200mL) and  ethyl acetate (5OmL). The
mixture was stirred at 22 C and under hydrogen
(balloon  pressure) for 3 h. A portion of the mixture
(5OmL) was removed and was filtered to 10 remove the
catalyst. Concentration of the filtrate on a rotary
evaporator left the titled  compound (710mg) which was
identical to the product from Method A. COOH  0 MoO 4N
15 Methyl
13-cyclohexyl-6,7-dihydro-6-(carboxy)-5H-indolo[2,1-
a][2Jbenzazepine-10-carboxylate (14b). Method A: The
intermediate ester (14,  R=H, 53mg, 0.13mmol) in a 1:1
mixture of THF/MeOH (2mL) was treated with a
catalytic amount of Pd (10% on C) under hydrogen
(balloon pressure). The mixture  was stirred at 22 C
for I8hr. The catalyst was removed by filtration
through a fine 20 pad of celite and the solution was
concentrated in vacua to afford the title compound  as
a pale tan solid (50mg, 92%). ESI-MS m/z 418 (MIS).
Method B: Additional palladium on carbon (I g) was
added to the reduction  mixture from the preceding
experiment (200mL). Stirring was continued at 22 C for
25 72 h. The mixture was filtered and the filtrate was
concentrated to dryness on a rotary evaporator. A
solution of the residue in methanol was purified on a
Shimadzu 66  preparatory liquid chromatograph to
affotd the titled compound (630mg) which was
identical to the product from Method A. INTERMEDIATE
16  5 Methyl
2-(2-(tert-butoxyycarbonylamino)phenyl)-3-cyclohexyl)-
IH-indole-6- carboxylate. The desired product was
prepared as a pale brown solid by substituting  



2-(tert-butoxylcarbonylamino)phenylboronic acid for
2-vinylphenylboronic acid in  Example 7A. ESI-MS m/z
449 (MH+). 10 INTERMEDIATE 17 Methyl
2-(2-(tert-butoxycarbonylamino)-3-cyclohexyl-1-(2
propenyl)-IH- indole-6-carboxylate. The desired
product was prepared by substituting Intermediate  15
16 for Intermediate 7A in Intermediate 8A. tH NMR (500
MHz, CDC13) 8 1.11-1.56 (in, 131),1.63-1.94 (in, 5H),
2.09 (m, IH), 2.42 (s,11), 3.94 (m, 3H), 4.09 (in,
IH),  4.59 (m, J=26.25 Hz, 2H), 4.78 (m, 1 H),
4.87-5.10 (m, 4H), 5.52-5.87 (m, 21), 7.27  (m, 1H),
7.33 (m,11), 7.46 (d, J=6.10 Hz, 21), 7.80 (d, J=8.55
Hz, 1H), 7.86 (d,  J8.55 Hz, 1H), 8.09 (s, 11-1). 20
INTERMEDIATE 22 Methyl
1-(3-(2-bromophenyl)propyl)-3-cyclohexyl-]H-indole-6-c
arboxylate.  Sodium hydride (129 mg of a 95%
dispersion, 5.1 mmol) was added to a stirred and  25
cooled (ice/water bath), solution of Intermediate 4
(515 mg, 2.0 mmol) in THE (6 mL). The ice bath was
removed when the vigorous evolution of H2 subsided.
Stirring was continued for 6 minutes at ambient
temperature when the cooling bath  was replaced.
1-Bromo-2-(3-bromopropyl)benzene (908 mg, 4.2 mmol)
was added.  The ice bath was removed and stirring was
continued at 22 C for 3 hours. The 30 mixture was
cooled to room temperature and was diluted with
saturated ammonium  chloride followed by extraction
with ethyl acetate. The organic layer was washed
(water, brine), dried (Na2SO4), filtered, and
concentrated to a brown oil. The oil was 67  purified
by flash column chromatography on silica gel (30 g)
with hexanes/ethyl  acetate (6:4) to provide the
desired product as an oil contaminated with
Intermediate  4. An additional purification was done
on a silicic acid thick layer plate. The plate  



was eluted with hexanes/ethyl acetate (100:5). The
product band was extracted with 5 dichloromethane.
Removal of the solvent provided the desired product as
a viscous  oil. ESI-MS m/z 455 (MH+); 1H NMR (300 MHz,
CDCIj) S 1.34 (m, 511), 1.77 (m,  3H), 2.12 (m, 411),
2.74 (m, 3H), 3.96 (m, 3H),4.17 (t, J=7.14 Hz, 2H),
7.04 (in, 2H),  7.16 (m, 2H), 7.49 (d, J=8.05 Hz, 1H),
7.62 (d, J=8.42 Hz, 1H), ,7.73 (m, 1H), 8.03  10
INTERMEDIATE 22A
MethylI-(2-bromobenzyl)-3-cyclohexyl-IH-indole-6-carbo
xylate. The  desired product was prepared as a viscous
oil in 90% yield by substituting 2 15 bromobenzyl
bromide for 1-bromo-2-(3-bromopropyl)benzene in
Example 22. ESI- MS m/z 427 (MH+), tH NMR (300 MHz,
CDC13) * 1.37 (in, 5H), 1.77 (m, 3H), 2.09  (m, 2H),
2.83 (in, IM, 3.87 (s, 3H), 5.35 (s, 2H), 6.44 (dd,
J=5.67, 3.84 Hz, 1H),  6.99 (s, 1H), 7.09 (m, 2H),
7.57 (m, 111), 7.67 (d, J=8.42 Hz, 1H), 7.77 (m, 2H),
7.96  (s, 1H). 20 INTERMEDIATE 24 Methyl
1-(2-(benzyioxy)ethyl)-3-,r-yclohexyl-]H-indole-6-carb
oxylate.  Intermediate 4 (1.029 g, 4.0 mmol) was added
to a suspension of NaH (192 mg of  25 60% dispersion
in mineral oil, 4.8 mmol) in DMF (5 mL). The reaction
mixture was stirred at room temperature for 15
minutes, treated with benzyl 2-bromoethyl ether  (0.7
mL, 4.4 mmol), stirred at room temperature for 2
hours, quenched with water,  and extracted with ethyl
acetate (2x50 mL). The organic layers were combined
and  washed (1N HCI), dried (MgSO4), filtered, and
concentrated. The residue was 30 purified by flash
column chromatography (silica gel, 3:1 hexanes/ethyl
acetate) to  provide the desired product as a
colorless thick oil (1.19 g, 76% yield). MS mh
392(MH+); tH NMR (500 MHz, CDC13) 8 1.31 (m, 11), 1.45
(m, 411), 1.80 (d, 68  



J=13.12 Hz, 111),1.87 (m, 211), 2.10 (m, 211), 2.84
(m, 111), 3.79 (t, J5.34 Hz, 211),  3.94 (s, 311),
4.33 (t, J=5.49 Hz, 2H), 4.45 (s, 2H), 7.12 (s, IH),
7.20 (m, 211), 7.27  (m, 311), 7.66 (d, J=8.55 Hz,
111), 7.78 (d, J=8.55 Hz, 111), 8.08 (s, IH). 5
INTERMEDIATE 25
Methyl3-cyclohexyl-I-(2-hydroxyethyl)-IH-indole-6-carb
oxylate. A solution  of Intermediate 24 (1.19 g, 3.04
mmol) in ethyl acetate (50 mL) was treated with 10%
Pd on carbon (0.12 g). About five drops of IN HC1
solution was added and the 10 mixture stirred at room
temperature under a hydrogen atmosphere (balloon
pressure)  for three days. The mixture was filtered
through diatomaceous earth (Celite(r)). The  filter
cake was washed with ethyl acetate. The filtrate was
concentrated to provide  the desired product as a
light yellow solid (0.9 g, 98% yield). MS m/z
302(MH+); 'H  NMR (300 MHz, CDC13) S 1.22 (in, 1H),
1.41 (in, 411), 1.78 (in, 3H), 2.06 (m, 211), 15 2.79
(in, 1H), 3.90 (s, 31), 3.95 (in, 211), 4.26 (t,
J=5.31 Hz, 2H), 7.05 (s, 111), 7.62  (d, J=8.42 Hz,
111), 7.74 (dd, J=8.42, 1.46 Hz, 1H), 8.05 (s, 1H).
INTERMEDIATE 27 20
Methyl1-(2-(2-bromopyridin-3yloxy)ethyl)-3-cyclohexyl-
1H-indole-6- carboxylate. A solution of
2-bromo-3-pyridinol (26, 173 mg, 0.995 mmol) in THE
(10 mL) was treated with triphenylphosphine (261 mg,
0.995 mmol) and di-tert-butyl  azodicarboxylate (229
mg, 0.995 mmot). The reaction mixture was stirred at
room  temperature for 0.5 hours, treated with a
solution of Intermediate 25 (200 mg, 0.66 25 mmol) in
THE (2.5 mL), stirred 18 hours at room temperature,
and concentrated to  provide a brown oil which
solidified upon standing. Trituration of the solid
with  methanol provided the desired product as a gray
solid (175 mg, 58% yield). MS m/z  457(MH+); 'H NMR
(300 MHz, CDCl3) 8 1.22 (in, 111), 1.41 (m, 411), 1.81
(m, 311),  2.02 (in, 2H), 2.78 (m, IH), 3.91 (s, 311),
4.27 (t, J=4.94 Hz, 211), 4.59 (t, J=4.94 Hz, 30 211),
6.92 (dd, J=8.05, 1.46 Hz, 111), 7.09 (dd, J=8.23,
4.57 Hz, 111), 7.28 (s, IH),  7.61 (d, J=8.42 Hz,
211), 7.74 (dd, J=8.42,1.46 Hz, 211), 7.93 (dd,
J=4.76,1.46 Hz,  



111), 8.08 (s, 1H). 69  INTERMEDIATE 33 Methyl
3-cyclohexyl-2-(4,4,5,5-tetramethyl-1,3,2,-dioxaborola
n-2 yl)-IH- indole-6-carboxylate. In a flame-dried
flask equipped with magnetic stirrer was  5 added
[Ir(OMexcod)]2 (150 mg, 0.225 mmol),
4,4'-di-tert-butyl-2,2'-bipyridine (dtbpy,120 mg, 0.45
mmol), and bis(pinacolato)diboron (B2Pin2, 7.62g,
30mmol).  The flask was flushed with N2 and sealed
with a septum. Anhydrous TI-IF (45 mL)  was added with
a syringe and the solution was stirred at room
temperature for 10  minutes, during which time the
solution turned dark purple. Under a flow of N2, 10
Intermediate 4 (7.71 g, 30 mmol) was added in one
portion. The flask was then  quickly sealed with a
septum and flushed with N2. The reaction mixture was
stirred  at 30 C for 3 hours, during which time the
solution turned red-brown. The  disappearance of the
red color indicated the completion of the reaction.
The solvents  were removed under reduced pressure and
the residue was treated with hexane (10 15 mL). The
crystalline product was collected by filtration,
washed with ethyl  acetate/hexane (1:3), and air dried
to provide the desired product (4.7 g, 41% yield)  as
colorless crystals. tH NMR (500MHz, CDCI3) 81.36 (s,
6H), 1.05 (s, 9H), 1.35- 1.50 (m, 4H), 1.70-1.90 (m,
4H), 1.90-2.05 (m, 2H), 3.30 (in, 11D, 3.93 (s, 3H),
7.70  (d, 1H, J=8.5 Hz), 7.84 (d, 1H, J=8.5 Hz), 8.07
(s, 111), 8.55(s, br, IH, NH). 20 The mother liquor
was concentrated under reduced pressure to
substantially  remove the pinacolborane by-product.
Hexane was added and the crystalline solid  was
collected, washed with ethyl acetate/hexane (1:3) to
give 3.3 g solid as a mixture  of the desired product
and Intermediate 4 which can be recycled. 25
INTERMEDIATE 34 



3-bromo-2-vinylpyridine. A solution of
2,3-dibromopyridine (2.0 g, 8.44  mmol) in DMF (10 mL)
was treated with tributyl(vinyl)tin (2.94 g, 9.29
mmol), LiCI  30 (1.07 g, 25.32 mmol), and PdCI2(PPh3)2
(0.296 g, 0.422 mmol). The reaction mixture was heated
at 100 C for 18 hours. The mixture was extracted with
hexanes (3 x 50  mL). The combined hexane layers were
extracted with IN HCI. The aqueous layer 70  was
neutralized with IN NaOH, extracted with hexanes, and
the extracts were dried  (MgSO4), filtered, and
concentrated to provide the desired product as a
yellowish oil  (0.83 g, 53% yield). MS m/z 184(MH+);
1H NMR (300 MHz, CD3OD) S 5.53 (dd,  J=10.80, 2.01 Hz,
1H), 6.33 (dd, J=16.83, 1.83 Hz, 1H), 7.08-7.26 (m,
211), 7.96 (dd, 5 J=8.05,1.46 Hz, 1H), 8.44 (dd,
J=4.76,1.46 Hz,1H); 13C NMR (300 MHz, CD3OD)  S 121.9,
122.4,125.7, 134.9, 142.8,149.5, 154.5. INTERMEDIATE
37 10
Methyl3-cyclohexyl-2-(2-vinylpyridin-3yl)-1H-indole-6-
carboxylate. A  mixture of Intermediate 33 (580 mg,
1.51 mmol), Intermediate 34 (362 mg, 1.97  mmol) and
LiC1(128 mg, 3.02 mmol) in ethanol (6 mL) and toluene
(6 mL) was  treated with Na2CO3 (1.89 mL of 2M, 3.78
mmol). The mixture was degassed with  Nz, treated with
Pd(PPh3)4 (87 mg, 0.0755 mmol), heated at 80 C for 3
hours, 15 filtered, and concentrated. The residue was
purified by preparative HPLC to provide  the desired
product as a pale yellow solid (145 mg, 27% yield). MS
m/z 361(MH+);  tH NMR (300 MHz, CDC13) S 1.10-1.29
(in, 311), 1.63-1.89 (in, 711), 2.53 (m, 1H),  3.91
(s, 3H), 5.39 (dd, J=10.61,1.83 Hz, 1H), 6.40 (dd,
J=17.02, 2.01 Hz, 1H), 6.63  (dd, J=16.83, 10.61 Hz,
111), 7.28 (dd, J=7.68, 4.76 Hz, 1H), 7.64 (dd,
J=7.68, 1.83 20 Hz,1H), 7.75-7.84 (in, 2H), 8.07 (d,
J=1.10 Hz, 111), 8.22 (s, II1), 8.68 (dd, J=4.76,
1.83 Hz,1H). INTERMEDIATE 38 25 Methyl 3-cyclolie;
94-2-(2-fornWyiiran-3-yl)-]H-indole-6,carbo*ate. The  



desired product was prepared by substituting 3
bromo-2-furaldehyde for Intermediate  34 in
Intermediate 37. 1H NMR (500MHz, CDC13) S 1.40-2.15
(in, IOH), 3.14 (m,  111), 3.94 (s, 3H), 7.08 (d, III,
J =1 Hz), 7.72 (dd,1H, J=1.5, 8.5 Hz), 7.79 (d, 1H,
J=2.0 Hz), 7.88 (dd, IH, J=1.5, 8.5 Hz), 8.19 (d, 1H,
J=1.0 Hz), 9.87 (s, 1H). 30 71  INTERMEDIATE 39
Methyl2-(3-bromopyridin-2
yl)-3-cyclohexyl-IH-indole-6-carboxylate. The  desired
product was prepared (60% yield) as a pale yellow
solid by substituting 2,3- 5 dibromopyridine for
Intermediate 34 in Intermediate 37. MS m/z 413 (MH+),
'H NMR (300 MHz, CDCl3) 8 1.16-1.35 (m, 311), 165-1.95
(m, 7H), 2.72 (m, 111), 3.90  (s, 3H), 7.22 (m, 111),
7.75 (dd, J=8.42, 1.10 Hz, 1H), 7.84 (m, 1H), 8.01
(dd,  J=8.42,1.46 Hz, IM, 8.08 (s, 111), 8.32 (s, 1H),
8.64 (dd, J=4.39,1.46 Hz, 1H). 10 INTERMEDIATE 40
Methyl 1-allyl-3-cyclohexyl-2-(2-vinylpyridin-3 yl)-1
H-indole-6-carboxylate.  The desired product was
prepared in 62% yield as a yellow solid by
substituting  Intermediate 37 for Intermediate 7A in
Intemediate 8A. MS m/z 401 (MH+); I H 15 NMR (500 MHz,
CDCI3) 81.09-1.36 (m, 3H), 1.51-1.82 (m, 7H), 2.43 (m
IH), 3.94  (s, 311), 4.30 (dd, J=17.09,5.19 Hz, 1H),
4.57 (dd, J=17.24,4.12 Hz, 1H), 4.73 (d,  J=17.40 Hz,
111), 5.01 (d, J=10.38 Hz, 111), 5.37 (dd, J=10.38,
1.22 Hz, 11D, 5.70  (in, 111), 6.38-6.53 (m, 211),
7.28 (dd, J=7.32, 4.88 Hz, IH), 7.56 (d, J=7.32 Hz,
111),  7.82 (m, 2H), 8.07 (s, 111), 8.72 (d, J=4.27
Hz, 1H). 20 INTERMEDIATE 41 Methyl
3-cyclohexyl-2-(2-vinyan-3
yl)-1H-indole-6-carboxylate. A  solution of methyl
triphenylphosphonium bromide (428 mg, 1.2 mmol) in
anhydrous  25 THE (4 mL) at room temperature was
treated with n-BuLi (1.6 M, 0.70 mL, 1.12 



mmol). The phosphonium salt gradually dissolved and
the solution turned yellow.  After 10 minutes, the
yellow solution was transferred to a solution of
Intermediate 38  (176 mg, 0.5 mmol) in anhydrous THE
(1 mL). The mixture was heated in an oil  bath at 65 C
for 1 hour. After cooling to room temperature, the
solution was treated 30 with dichloromethane (10 mL)
and the resulting mixture was washed with 1 N HCl  and
water, dried (Na2 504), and concentrated. The residue
was purified by flash  column chromotagraphy on silica
gel (hexane/ethyl acetate, 5:1) to provide the 72
desired product (95 mg, 54%) as a powder. 'H NMR
(300MH, CDC13) S 1.20-2.0  (in, 10H), 2.73 (m, 1H),
5.24 (dd, 1H, J=1.2, 11.4 Hz), 5.75 (dd, 1H, J=1.2,
17.4  Hz), 6.48 (d, 1H, J=2.1 Hz), 6.51 (dd, 1H,
J=11.4, 17.4 Hz), 7.43 (d, IH, J=2.1 Hz),  7.73 (d, 1
H, J=8.4 Hz), 7.78 (d, I H, J=8.4 Hz), 8.01 (s, br, 1
H, NH), 8.05 (s, I H). 5 INTERMEDIATE 41A Methyl
1-allyl-3-cyclohexyl-2-(2-vinyan-3
yl)-IH-indole-6-carboxylate.  The desired product was
prepared by substituting Intermediate 41 for
Intermediate  10 7A and potassium hydride for sodium
hydride in Intermediate 8A. tH NMR (300MHz, CDC13) S
1.20-1.90 (m, 1011), 2.59 (m, IH), 4.55 (m, 1H), 4.84
(dd,1H,  J=1.2,17.5 Hz), 5.05 (dd, 1H, J=1.2, 10.5),
5.15 (dd, 1H, J=1.2, 11.1), 5.68 (dd,1H,
J=1.2,17.5),5.74-5.88 (m, 111), 6.25 (d, 1H, J=11.4
Hz), 6.31 (d, 1H, J=1 1.4 Hz),  6.39 (d, 1H, J=1.8
Hz), 7.46 (d, 111, J=1.8 Hz), 7.77 (m, 211), 8.02 (s,
1H). 15 INTERMEDIATE 42 Methyl
I-(2-amino-2-oxoethyl)-2-(3-bromopyridin-2
yl)-3-cyclohexyl-IH- indole-6-carboxylate. The desired
product was prepared in 63% yield as a viscous  20
clear oil by substituting Intermediate 39 and
2-bromoacetamide for Intermediate 7A and allyl
bromide, respectively, in Intermediate 8A. MS m/z 470
(MH+); tH NMR  



(300 MHz, CD3OD) 6 1.18-1.40 (m, 311), 1.65-1.94 (m,
611), 2.05 (in, 1H), 2.53 (m,  J=11.16, 3.84 Hz, 1 H),
3.94 (s, 311), 4.55 (d, J=17.20 Hz,1 H), 4.70 (d,
J=17.57 Hz,  111), 7.50 (dd, J=8.23, 4.57 Hz, 111),
7.81 (dd, J=8.42, 1.10 Hz, 111), 7.90 (d, J=8.42  25
Hz, 1H), 8.13 (s, III), 8.28 (d, J=8.05 Hz, 1H), 8.72
(d, J=4.76 Hz, 111). INTERMEDIATE 46 Methyl
2-bromo-3-cyclohexyl-l-(2-ethoxy-2-oxoethyl)-IH-indole
-6 30 carboxylate. The desired product was prepared by
substituting Intermediate 5 and  ethyl bromoacetate
for Intermediate 7A and allyl bromide, respectively,
in  Intermediate 8A. ESI-MS m/z 422 (MH+). 73
INTERMEDIATE 53
Methyl3-cyclohexyl-2-(2-hydroxyphenvl)-IH-indole-6-car
boxylate. A  mixture of Intermediate 5 ( 600 mg, 1.79
mmol), Intermediate 52 (0.45 ml,, 2.15 5 mmol), and
LiCl (300 mg, 3.8 mmol) in IN NaHCO3 (6 mL), ethanol
(12 mL), and  toluene (12 mL) was degassed with a
stream of argon. Pd(PPh3)4 (90 mg, 0.078  mmol) was
added and the mixture was stirred at reflux for 18
hours. The mixture  was diluted with ethyl acetate ,
washed with waster (3x) and brine, dried (Na2SO4),
filtered, and concentrated. The concentrate was
purified by flash column 10 chromatography on silica
gel with hexane/ethyl acetate (4/1) to provide the
desired  product as a colorless solid (450 mg, 72%
yield). ESI-MS m/z 349 (MH+); 'H NMR  (500 MHz, CDC13)
S 1.32 (m, 3H), 1.59 (m, I H), 1.81 (s, 4H),1.93 (m,
2H), 2.70 (t,  J=12.05 Hz, 1H), 3.93 (s, 3H), 5.49 (s,
1H), 7.04 (in, 2H), 7.31 (d, J=6.71 Hz, 1H),  7.36 (t,
J=7.48 Hz,1H), 7.79 (d, J=7.93 Hz, 1H), 7.85 (m, 1H),
8.10 (s, 1H), 8.27 (s,  15 1H). INTERMEDIATE 57A
(E)-ethyl
(3-(4-(1-aminocydopentanecarboxamido)phenyl)acrylate.
EEDQ  20 (593 mg, 2.4 mmol) was added to a solution of
(E)-ethyl 3-(4-aminophenyl)acrylate  



(417 mg, 2.18 mmol) and
1-(tert-butoxycarbonylamino)cyclopentanecarboxylic
acid  (500 mg, 2.18 mmol) in THE (6 mL). The solution
was stirred at reflux for 3-4  hours. The mixture was
concentrated and the residue partitioned between
dichloromethane and water. The organic layer was
washed sequentially with dilute 25 HCI, water, and
brine. The solution was dried over Na2SO4 and
filtered. Dilution of  the filtrate with hexanes
resulted in the crystallization of (E)-ethyl
3{4-(1-(tert-
butoxycarbonylamino)cyclopentanecarboxamido)phenyl)acr
ylate as a pale yellow  solid (360 mg, 37% yield).
ESI-MS m/z 403 (MH+). 30
(E)-ethyl3-(4-(l-(tert-butoxycarbonylamino)cyclopentan
ecarboxamido)- phenyl) acrylate (350 mg) was dissolved
in dichloromethane (2 mL) at 22 C. TFA  (2mL) was
added and stirring was continued for 2 hours. The
solution was 74  concentrated and the residue
partitioned between ethyl acetate and dilute Na2CO3.
The ethyl acetate layer was washed (water), dried
(Na2SO4), filtered, and  concentrated to provide the
desired product as a crystalline solid: iH NMR (300
MHz, DMSO-d6) $1.25 (t, J=6.95 Hz, 311), 1.54 (m,
211), 1.73 (in, 411), 2.03 (in, 5 2H), 4.17 (q, J=6.95
Hz, 211), ,6.52 (d, J=16.10 Hz, 111), 7.59 (d, J=15.74
Hz, 111),  7.71 (in, 411). INTERMEDIATE 57B OtBu 0- O
N HN  10 NH2O  (E)-tent-butyl
4-amino-4-((4-(3-ethoxy-3-oxoprop-I
enyl)phenyl)carbamoyl)piperidine-l-carboxylate.  A
solution of
4-((((9H-fluoren-9-yl)methoxy)carbonyl)amino)-1-(ten
15 butoxycarbonyl)piperidine-4-carboxylic acid (1.0 g,
2.14 mmol), (E)-ethyl 3-(4- 



aminophenyl)acrylate (409 mg, 2.12 mmol), and EEDQ
(582 mg, 2.35 mmol) in THE  (12 mL) was stirred at
reflux for 1 hour. The reaction mixture was
partitioned  between ethyl acetate and water. The
organic layer was washed sequentially with  dilute
HC1, water, and brine, dried over Na2SO4, filtered,
and concentrated. The 20 residue was purified by flash
column chromatography on silica gel (40 g) with
dichloromethane/ethyl acetate (100:15) to provide
impure Fmoc-protected product as  a cloudy oil (900
mg). A second purification by flash column
chromatography on  silica gel (40 g) with
hexanes/ethyl acetate (100:20 to 1:1) provided the
Fm-c- protected product as a colorless solid: ESI-MS
m/z 640 (MH+); tH NMR (300 MHz, 25 CDCI3) S 1.30 (t,
J=7.14 Hz, 3M, 1.43 (s, 911), 2.00 (in, 211), 2.12 (m,
2H), 3.04 (m,  211), 3.75 (m, J=13.91 Hz, 211), 3.75
(d, J=13.91 Hz, 2H), 4.22 (q, J=6.95 Hz, 211),  4.54
(d, J=5.86 Hz, 2H), 4.85 (s, l IT), 6.33 (d, J=16.10
Hz, 111), 7.23 (m, 211), 7.35  (t, J=7.50 Hz, 211),
7.45 (s, 411), 7.52 (d, J=7.68 Hz, 211), 7.60 (d,
J=16.10 Hz,1H),  7.73 (d, J=7.68 Hz, 21-1), 9.06 (s,
111). 75  The preceding compound (350 mg) was
dissolved in DMF (2 mL) at 22 C. An ethanolic solution
of dimethylamine (0.5 mL of 33%) was added to water
(0.5  mL). The resulting solution was added to the DMF
solution. After about 1 hour the  resulting
precipitate was collected by filtration and washed
with methanol followed 5 by diethyl ether to provide
the desiredproduct (125 mg, 55% yield). ESI-MS
m/z360(MH); tH NMR (300 MHz, DMSO-d6) S 1.24 (t,
J=7.14 Hz, 311), 1.39 (m,  1111), 3.14 (s, 211), 3.71
(s, 2H), 4.17 (q, J=6.95 Hz, 211), 6.52 (d, J=15.74
Hz, 111),  7.58 (d, J=16.10 Hz, 2H), ,7.67 (d, J=8.78
Hz, 211), 7.74 (m, 2H). 10 INTERMEDIATE 76 Methyl
2-bromo-l -(2-tert-butoxy-2-oxoethyl)-3-cyclohexyl-1
H-indole-6- carboxylate. The desired product was
prepared in 89% yield as a brown crystalline  solid by
substituting Intermediate 5 and tert-butyl
bromoacetate for Intermediate 7A 



15 and allyl bromide, respectively, in Intermediate
8A. ESI-MS m/z 452 (MH+); IH  NMR (500 MHz, DMS04) S
1.44 (in, 1211), 1.73 (m, 311), 1.85 (m, 211), 1.94
(m,  211), 2.87 (m, 1H), 3.88 (s, 311), 5.12 (s, 211),
7.68 (d, J=8.24 Hz, 1H), 7.84 (m, 111),  8.16 (s, 1H).
20 INTERMEDIATE 77 Methyl
I-(2-tert-butoxy-2-oxoethyl)-2-(2-(tert-butoxycarbonyl
amino)phenyl)- 3-cyclohexyl-IH-indole-6-carboxylate.
Substitution of Intermediate 15 for 2-
vinylphenylboronic acid in Example 7A provided a
mixture of the desired product 25 (60%) and methyl
1-(2-tert
butoxy-2-oxoethyl)-2-(2-aminophenyl)-3-cyclohexyl-lH-
indole-6-carboxylate (40%) which was used directly in
the next step. A sample of  pure 72 was isolated from
a similar experiment run on a smaller scale. ESI-MS
m/z  563 (MH+); tH NMR (500 MHz, CDC1,) S 1.26 (in,
211), 1.32 (s, 9H), 1.43 (in, 911),  1.45-1.82 (m,
611), 1.88 (m, 211), 2.46 (m, 111), 3.94 (s, 3I), 4.50
(d, J=5.80 Hz, 211), 30 6.64 (s,1H), 7.10 (in, 111),
7.14 (m, 111), 7.45 (m,1H), 7.84 (m, 211), 7.99 (s,
1H),  8.22 (d, J=8.24 Hz, 1H). 76  INTERMEDIATE 72
N-(1-cyanocyclopentyl)-13-cyclohexyl-7H-indolo[2,I-aj[
2jbenzazepine-10.  carboxamide. A solution of Example
15 (600 mg, 1.68 mmol) in DMF (8.4 mL) and  5 DIPEA
(1.75 mL, 10.1 mmol) was treated with TBTU (674 mg,
2.10 mmol). The resulting solution was stirred at 22 C
for 15 minutes, treated with 1-
aminocyclopentanecarbonitrile (370 mg, 3.36 mmol),
stirred at 22 C for 18 hours,  and treated with 1 M
HCI (25 mL). The aqueous layer was extracted with
CHC13 (2 x  50 mL). The organic phase was dried over
Na2SO4, filtered, and concentrated under 10 reduced
pressure. Purification by flash column chromatography
on silica gel with 1:4  ethyl acetate/hexanes provided
the desired product (612 mg, 81 %) as a yellow oil.
MS m/z 450 (MH+); 1H NMR (300 MHz, CDC13) S 1.12-1.65
(m, 6H), 1.80 (m, 211),  



1.87-1.99 (m, 411), 2.05 (m, 2H), 2.24 (m, 2H), 2.58
(m, 2H), 2.86 (m, 111), 4.18  (broad in, 1H), 4.89
(broad m,111), 6.35 (dd, J=11.4, 3.0 Hz IH), 6.42 (s,
I NH), 15 6.80 (d, J=1 1.4 Hz, 1H), 7.30 (dd,
J=2.0,4.0 Hz, 1H), 7.36 (in, IM, 7.42 (m, 2H),  7.53
(m, 111), 7.87 (dd, J=8.0,2.0 Hz, 1H), 8.08 (d, J=2.0
Hz, IH).  INTERMEDIATE 73 20
N-[1-[(Z)-amino(hydroxyimino)methyljcyclopentylj-13-cy
clohexyl-7H-
indolo[2,1-a][2]benzazepine-10-carboxamide. A solution
of Intermediate 72 (290  mg, 0.645 mmol) in ethanol
(6.4 mL) was treated with 50% aqueous NH2OH (0.085
mL, 1.29 mmol). The resulting solution was stirred at
90 C for 3 hours. 1M HCI  (15 mL) was added and the
aqueous layer was extracted with CHC13 (2 x 30 mL). 25
The organic phase was dried-over Na2SO4, filtered, and
concentrated under reduced  pressure to provide the
desired product (299 mg, 96%) as a yellow oil. MS m/z
483  (MA'); 1H NMR (300 MHz, CD3OD) S 1.13-1.61 (in,
61D, 1.72-2.29 (m, 1011), 2.40  (m, 2H), 2.88 (m, 1H),
4.22 (broad in, 111), 5.10 (broad m,111), 6.48 (dd,
J=11.4, 3.0  Hz 111), 6.90 (d, J=11.4 Hz, 1H),
7.39-7.52 (m, 3H), 7.56 (m, 21D, 7.88 (dd, J=8.0,  30
2.0 Hz, 1H), 8.17 (d, J=2.0 Hz, 1H). 77  EXAMPLE 1
(compound 9, RZ=H) (EC50=C*) Methyl
13-cycloheyl-711-indolo[2,1-aJ[2]benzazepine-10-carbox
ylate.  Grubbs 2d Generation catalyst (85 mg, 0.1
mmol) was added to a solution of 5 Example 8A (800 mg,
2.0 mmol) in 100 mL of dichloromethane under Ar. The
mixture was stirred at reflux for 3 hours. After
removal of the solvent, the residue  was purified by
flash column chromatography on silica gel with
dichloromethane/hexanes (1:2) to give 520 mg (70%) of
the desired product as a  colorless solid. ESI-MS m/z
371 W); 1H NMR (500 MHz, CDC13) 8 0.97-2.11 10 (m,
1011), 2.86 (in, 111), 3.95 (m, 311), 4.21 (s, 110,
4.91 (s, 111), 6.29 (m, 111), 6.82  (d, J=10.38 Hz,
111), 7.37 (m, 1H), 7.43 (m, 211), 7.54 (m, 110, 7.72
(dd, J=8.55,  



1.22 Hz, 1H), 7.88 (d, J=8.55 Hz,1H), 8.15 (s, 111).
EXAMPLE 2 (compound 10, RZ=H) (IC50=A*, EC50=C*)  15
Methyl 13-cycloh exyl-6,
7-dihydro-5H-indolo[2,]-aJ[2]benzazepine-10-
carboxylate. Method A. Palladium on carbon (60 mg of
10%) was added to a  solution of Example 1 (60 mg,
0.16 mmol) in 60 mL of ethanol and 10 mL of ethyl
acetate. The reaction vessel was flushed with HZ. The
resulting mixture was stirred 20 at room temperature
under an atmosphere of hydrogen (balloon pressure) for
4 hours.  The mixture was filtered and concentrated to
provide the desired product (60 mg,  100% yield) as a
colorless solid. ESI-MS m/z 373 (MH+); IH NMR (500
MHz,  CDC13) S 1.22 (m,1H),1.39 (m, 2H), 1.65 (m,
J=12.51 Hz, 111), 1.76 (d, J=8.85 Hz,  211), 1.91 (d,
J=11.90 Hz, 111), 1.91 (d, J=11.90 Hz, 111), 2.06 (m,
311), 2.38 (m, 25 111), 2.56 (m, 111), 2.68 (dd,
J=13.43, 6.71 Hz, 111), 2.91 (m, 111), 3.70 (m, Ili),
3.97  (m, 3H), 4.43 (dd, J=14.34,6.71 Hz, 111), 7.35
(m, 411), 7.73 (dd, J=8.54,1.53 Hz,  111), 7.87 (d,
J=8.54 Hz, 1H), 8.08 (s, 111). Method B:
Tetrakis(triphenylphosphine)palladium(0)(11 mg, 0.01
mmol)  30 was added to a mixture, under argon, of
Intermediate 22 (21.9 mg, 0.048 mmol) and  potassium
acetate (4.7 mg, 0.048 mmol) in N,N-dimethylacetamide
(0.6 mL) in a  microwave vial. The mixture was
microwaved for 30 minutes at 150 C. The 78  reaction
mixture was diluted with DMF and filtered. The
filtrate was injected on a  Shimadzu preparatory
liquid chromatograph. The methanol eluent was removed
from the appropriate fraction. The aqueous mixture was
extracted with ethyl acetate.  The extract was washed
(water, brine), dried (Na2SO4), filtered, and
concentrated to  5 provide the desired product.
EXAMPLE 3 (compound 11, RZ=H) (IC5O=B*, ECSO=E*)  ON 



O N  10 13-cyclohexyl-6,
7-dihydro-SH-indolo[2,1-a][2Jbenzazepine-l0-carboxylic
acid. Example 2 (60 mg, 0.16 mmol) was dissolved in a
mixture of 1 mL each of  THF, methanol, and IN NaOH.
The mixture was microwaved at 100 C for 10  minutes.
After removal of the organic solvents, the mixture was
acidified with dilute 15 HCl and the precipitated
solid was extracted into ethyl acetate. Removal of the
solvent and crystallization of the residue from
methanol provided the desired product  as a pale
yellow solid. I H NMR (300 MHz, DMSO-d6) S 1.07-2.10
(m, l OH), 2.34  (m, 21D, 2.60-2.90 (in, 2H),
3.19-3.65 (m, 2H), 4.58 (d, J=8.78 Hz, 1H), 7.41 (in,
411), 7.60 (m, 1H), 7.86 (d, J=8.42 Hz, 111), 8.12 (s,
1H), 12.57 (s, 110. 20 EXAMPLE 4 (compound 9,
R2=3-PhCH2O-)(EC5o=C*) Methyl 13
cyclohexyf-3-benzyloxy-7H-indolo[2,1-aJ[2]benzazepine-
10- carboxylate. The desired product was prepared as
colorless crystals by substituting  25 Example 8B for
Example 8A in Example 1 and recrystallizing from
methanol (80% yield). IH NMR (500 MHz, CDC13) S 1.59
(m, IOH), 2.84 (m, IH), 3.90 (m, 311),  4.21 (s, 1H),
4.90 (s, IH), 5.15 (s, 2H), 6.29 (in, 1H), 6.76 (d,
J=10.38 Hz, 1H), 6.96 79  (d, J=2.75 Hz,1 H), 7.06 (m,
111), 7.42 (m, 6H), 7.72 (m, 1H), 7.86 (d, J=8.55 Hz,
1H), 8.14 (s, 1H). EXAMPLE 5 (compound 10, Rz3-OH)
(EC5g C)  5 Methyl
13-cyclohexyl-3-hydroxy-6,7-dihydro-5H-indolo[2,1-
a][2Jbenzazepine-1O-carboxylate. Example 4 (87 mg) was
added to a mixture of  THE (10 mL) and methanol (10
mL) in a Parr bottle under argon. Palladium on  



carbon (30 mg of 10%) was added and the mixture shaken
with H2 at 50 psi for 3 10 hours. Removal of the
catalyst left a residue which when macerated with
hexanes  provided the desired product as a colorless
solid. tH NMR (500 MHz, CDC13) S  1.40-2.02 (m, 1010,
2.35 (in, 1H), 2.56 (m, 2H), 2.87 (m, 1H), 3.69 (m,
1H), 3.97 (m,  3H), 4.42 (m, 111), 5.03 (m, 1H), 6.84
(m, 2H), 7.26 (m, 111), 7.73 (m, 111), 7.85 (d,
J=8.55 Hz, 111), 8.07 (s, IH). 15 EXAMPLE 6 (ICsa=A`,
EC56=C')  / I N 0  20
Methyl11-cyclohexyl-6H-isoindolo[2,1-a]indole-3-carbox
ylate. Palladium  acetate (40 mg, 0.18 mmol) was added
to a mixture, under argon, of Intermediate  22A (130
mg, 0.31 mmol) and potassium acetate (61 mg, 0.62
mmol) in N,N- dimethylacetamide (3 mL) in a microwave
vial. The mixture was microwaved for 20  minutes at
160 C. The reaction mixture was diluted with ethyl
acetate, washed (3x 25 with water, lx with brine),
dried (MgSO4), filtered, and concentrated to provide a
black residue. A solution of the residue in
dichloromethane was applied to a silicic  acid thick
layer plate. The plate was eluted with hexanes/ethyl
acetate (95:5), dried,  and eluted again with
hexanes/ethyl acetate (90:10). The band containing the
product 80  was extracted with dichloromethane. The
solvent was removed and the residue  crystallized from
methanol to provide the desired product. ESI-MS m/z
346 (MH+)  1H NMR (300 MHz, CDCI3) S 1.45 (m, 3H),
1.92 (m, 7H), 3.18 (m, 1H), 3.92 (s,  311), 5.07 (s,
211), 7.30 (t, J=7.50 Hz, 1H), 7.43 (m, 2H), 7.84 (d,
J=7.32 Hz, 111),  5 8.03 (s, 1H). EXAMPLE 7 (IC50=B*,
EC50=C*)  



N OH  O 10
11-cyclohexyl-6H-isoindolo[2,1-aJindole-3-carboxylic
acid. A mixture of  Example 6 in ethanol (8 mL) and IN
NaOH (2.0 mL) was stirred at reflux for 1 hour  and
cooled to room temperature. The solution was acidified
with IN HC1(2.1 mL)  and partially concentrated. The
precipitated solid was collected by filtration, washed
with water, dissolved in methanol, and filtered. The
filtrate was concentrated by 15 boiling to about 0.4
mL, and diluted with diethyl ether. The resulting
precipitate was  collected by filtration to provide
the desired product as a colorless solid. ESi-MS,
both positive and negative ion consistent for MW 331,
1H NMR (500 MHz, CD3OD)  S 1.42 (m, 3H),1.86 (m, 7H),
3.14 (m, J=12.05, 12.05 Hz, 1H), 5.01 (s, 2H), 7.21
(t,  J=7.48 Hz, 111), 7.32 (t, J=7.48 Hz, 1H), 7.44
(d, J=7.63 Hz, 11-1), 7.58 (s, 2H), 7.73  20 (d,
J=7.63 Hz, IH), 7.89 (s, 1H), 7.89 (s, 1H). EXAMPLE 8
(IC56=A*, ECC50=D*)  N O  O  OH 81  Methyl
11-cyclohexyl-6-hydroxj,6H-isoindolo[2,1-ajindole-3-ra
rboxylate. The desired product was prepared as a tan
crystalline solid by substituting 2-
formylphenylboronic acid for 2-vinyiphenylboronic acid
in Intermediate 7A (83%  yield). The compound exists
as the hemi-aminal as shown by the spectral data. ESI
5 MS m/z 360 (MH),'H NMR (300 MHz, DMSO-d6) 41.49 (m,
31D, 1.83 (ni,  J=13.17 Hz, 711), 3.21 (m, 1H), 3.88
(m, 31D, 6.64 (m, IIT), 7.28 (d, J=8.78 Hz, IH),  7.40
(t, J=7.14 Hz, 1H), 7.52 (t, J=7.14 Hz, 1H), 7.62 (m,
211), 7.83 (m, 2H), 8.21 (s,  111). 10 EXAMPLE 9  



co- o N (J-13-Cyclohexyl-6,
7-dihydro-6-(morpholinylcarbonyl)-SH-indolo[2,1- 15
aJ[2Jbenzazepine-10-carboxylic acid. TBTU (69 mg, 0.22
mmol) was added to a  stirred solution of racemic 14b
(60 mg, 0.0.144 mmol), morpholine (19 pL, 0.22  mmol),
and N,N-diisopropylethylamine (3001tL, 1.7 mmol) in
DMF (3mL). The  mixture was shaken at 22C for 18hr.
The resulting solution was injected on a  Shimadzu
preparative liquid chromatograph. The product
containing fraction was 20 concentrated on a Speed
Vac(r) to leave methyl 13-cyclohexyl-6,7-dihydro-6-
(morpholinylcarbonyl)-5H-indolo[2,1-a][2]benzazepine-l
0-carboxylate as a colorless  solid (60 mg, 86 %).
ESI-MS m/z 487 (MR). Sodium hydroxide (200 L, 0.2
mmol) was added to a solution of the  25 preceding
methyl ester (60 mg, 0.127 mmol) in methanol (1.2 mL)
and  tetrahydrofuran (1.2 n1L) in a microwave vial.
The vial was sealed and the contents  heated at 90 C
for 10 min in a microwave apparatus, at which time the
vial was  cooled and additional NaOH was added (200
}tL, 0.2 mmol). The solution was  heated for another 5
min at 90C when LC/MS showed complete hydrolysis of
the 30 ester. The solution was acidified with dilute
hydrochloric acid to precipitate the 82  crude acid.
The solid was collected and purified on the Shimadzu
preparative liquid  chromatograph. The product
containing fraction was concentrated on a Speed Vac(r)
to leave the titled compound as a colorless solid (50
mg, 83%). ESI-MS ink 473  (MH'), 'H NMR (500 MHz,
CD3OD) 8 1.24-1.35 (m, 1 H), 1.40-1.55 (m, 2 H), 5
1.60-1.68 (m, 1 H), 1.77-2.22 (m, 6 H), 2.76 (m, 1 H),
2.88-3.04 (m, 1 H), 3.44-3.51  (m, l H), 3.58-3.93 (m,
9 H), 4.47-4.59 (m,1 H), 4.89 (m, 1 H), 7.31-7.43 (m,
1 H),  7.47 (m, 3 H), 7.72 (m, I H), 7.88 (m, 1 H),
8.16 (m, 1 H). 



Optical resolution of(J-13-Cyclohexyl-6,7-dihydro-6 10
(morpholinylcarbonyl)-SH-indolo[2,1-aJ[2]benzazepine-l
0-carboxylic acid. A  solution of the racemic acid
(1.7mg) in ethanol (lmL) was injected on a
Chiralpak(r)  AD column (20 x 250mm, 5m). The column
was eluted with a mixture of 70%  heptane and 30%
ethanol at a flow rate of l0mIJmin for 60 min to give
a complete  separation of the enantiomers. A total of
three injections were made. The fractions 15
containing the enantiomers were combined and
concentrated to provide the isomers  as colorless
solids. Enantiomer 1 (2.5mg), retention time 14.5min,
ESI-MS ink 487  (MH'); enantiomer 2 (2.5mg), retention
time 42.8min, ESI:-MS m/z 487 (MH'). EXAMPLE 10  20 J
O N O  CH'o I / \ Methyl
13-cyclohexyl-6-(morpholinylcarbonyl)-5H-indolo[2,1-
aJ[2]benzazepine-10-carboxylate. TBTU (145mg, 0.45
mmol) was added to a stirred  25 solution of 14a (R=H,
125mg, 0.30 mmol), morpholine (26 L, 0.30 mmol), and
N,N-diisopropylethylamine 200 L, 1.15 mmol) in DMF
(2mL). The mixture was  stirred at 22C for 20 min. The
resulting solution was injected on a Shimadzu
preparative liquid chromatograph. The product
containing fraction was concentrated 83  on a Speed
Vac(r) to leave methyl
13-Cyclohexyl-6-(morpholinylcarbonyl)-5H-
indolo[2,1-a][2]benzazepine-10-carboxylic acid as a
yellow solid (64mg, 44%). ESI- MS m/z 487 (MH'), 'H
NMR (500 MHz, CDC13) S 1.21 (m, 1 H), 1.34-1.55 (m, 3
H), 1.77 (m, 2 H), 1.91 (in, I H), 2.06 (in, 3 H),
2.83 (m, 1 H), 2.97-3.85 (m, 8 H), 5 3.97 (s, 3 H),
4.45 (in, 1 H), 5.07 (in, I H), 6.89 (s, l H), 7.41
(d,1 H), 7.49 (m, 2 H),  



7.57 (m,1 H), 7.75 (m, I H), 7.89 (d, J=8.55 Hz, 1 H),
8.15 (s, 1 H). EXAMPLE 11  N  o H  10
13-Cyclohexyl-6-(morpholi)?ylcarbonyl)-SH-indolo[2,1-a
][2]benzazepine-10- carboxylic acid. Sodium hydroxide
(84 L, 0.084 mmol) was added to a solution of  the
preceding methyl ester (25 mg, 0.052 mmol) in methanol
(0.5 mL) and 15 tetrahydrofuran (0.5 mL) in a
microwave vial. The vial was sealed and the contents
heated at 90 C for 15 min in a microwave apparatus.
The solution was acidified  with dilute hydrochloric
acid to precipitate the crude acid. The solid was
collected  and purified on the Shimadzu preparative
liquid chromatograph. The product  containing fraction
was concentrated on a Speed Vac(r) to leave the titled
compound 20 as a colorless solid (17.3 mg, 71%).
ESI-MS m/z 471(MH), 1H NMR (500 MHz,  DMSO-D6) 8 1.14
(m, 1 H), 1.43 (m, 3 H), 1.70 (m, 2 H),1.89 (m, I H),
2.05 (in, 3  H), 2.79 (t, J 15.87 Hz, 1 H), 3.49 (m, 8
H), 4.27 (m, 1 H), 5.17 (in, 1 H), 7.01 (s, l  H),
7.52-7.65 (in, 5 H), 7.90 (d, J=8.55 Hz, I H), 8.21
(s, 1 H), 12.62 (s, l H). 25 84  EXAMPLE 12 (compound
28)  N / 1 \  moo I N 0 ~,O Methyl
13-cyclohexyb6,7-dlhydropyddo[Z,3':6,7]11,41oxazepinol
4,5-a]Indole-16carboxylate  Methyl
13-cyclohexyl-6,7-dihydropyrido[2
,3':6,7J[1,4]oxazepino[4,5- 



5 aJindole-l0-carboxylate. A mixture of Intermediate
27 (174 mg, 0.38 mmol), potassium acetate (75 mg, 0.76
mmol), Pd(PPh3)4 (22 mg, 0.019 mmol), and
dimethylacetamide (2 mL) in a sealed tube was heated
at 160 C for 5 hours. The  mixture was filtered and
the solid was washed with ethyl acetate. The filtrate
was  concentrated and the residue was purified on a
Shimadzu preparatory liquid 10 chromatograph to
provide the desired product as a light yellow solid
(60 mg, 42%  yield). MS nilz 377(MH); 1H NMR (300 MHz,
CDCI3) 81.30-1.65 (m, 5H), 1.69- 2.07 (m, 5H), 3.40
(m, 11-1), 3.91 (m, 3H), 4.35 (m, 211), 4.54 (t,
J=5.49 Hz, 2H), 7.28  (dd, J=8.23, 4.57 Hz, 1 H), 7.49
(dd, J=8.42,1.46 Hz, 1H), 7.73 (dd, J=8.42, 1.10  Hz,
1H), 7.92 (d, J=8.42 Hz, 1H), 8.05 (s, 1H), 8.54 (dd,
J=4.76,1.46 Hz, 1H). 15 EXAMPLE 13 (compound 29)
(EC50=E*)  0  OH  O N N  20
13-cyclohexyl-6,7-dihydropyrido[2.3':6,7][1,
4Joxazepino[4,5-a]indole-10- carboxylic acid. Sodium
hydroxide (1.0 mL of 2N) was added to a solution of
Example 9 (60 mg, 0.16mmol) in THP/methanol (1.5 mL
each). The mixture was  microwaved at 100 C for 15
minutes. The mixture was partially concentrated. The
85  pH of the aqueous residue was adjusted to 4-5 with
IN HCI. The solid was collected  by filtration and
dried to provide the desired product (58 mg, 100%
yield) as a pale  yellow solid. MS ink 363(MH+); 'H
NMR (500 MHz, CD3OD) S 1.42 (m, 3H), 1.80  (m,1H),
1.84-1.94 (m, 4H), 2.01-2.13 (in, 24 3.34 (m, 1H),
4.50 (t, J=5.49 Hz, 5 2H), 4.59 (t, J=5.49 Hz, 211),
7.54 (dd, J=8.24, 4.88 Hz, 111), 7.74-7.80 (m, 211),
7.98 (d, J=8.24 Hz, 1 H), 8.24 (s, 1H), 8.58 (dd,
J=4.88, 1.53 Hz, I H); 13C NMR  



(500 MHz, CD3OD) 8 26.4, 27.3, 33.1, 36.3, 41.3, 74.7,
111.6, 120.0, 121.3, 122.7,  124.5, 124.9,130.5,
132.0,134.8,135.9, 144.5, 145.4, 151.8, 170.0. 10
EXAMPLE 14 (compound 45) (1C5D=A*, ECSO C*)  0  HN"--~
O N OMe  N Methyl 13-cyclohexyl-6,7-dihydro-6-oxo-5H
15
pyrido[3',2':5,6][1,4]diazepino[1,7-a]indole-10-carbox
ylate. Intermediate 42(500  mg, 1.06 mmol), Xanphos
(92 mg, 0.16 mmol), Pd2(dba)3 (97 mg, 0.106 mmol), and
Cs2CO3 (518 mg, 1.59 mmol) were added to a microwave
reactor tube. The tube was  flushed with nitrogen,
sealed, and treated with 1,4 dioxane (10 mL). The
mixture  was heated at 100 C for 5 hours in the
microwave reactor. The mixture was cooled 20 to room
temperature, diluted with water, and extracted with
ethyl acetate (2 x 75  mL). The organic layers were
combined, dried (MgSO4), filtered, and concentrated.
The residue was purified by SiO2 chromatography
(Horizon HPFC system) using  2% ethyl acetate/hexanes
to 60% ethyl acetate/hexanes to provide the desired
product  as a yellow solid(235 mg, 57% yield). MS ink
390 (MH}); IH NMR (500 MHz, 25 CD3OD) 8 1.30-1.51 (m,
3H), 1.11-1.98 (m, 5H), 2.01-2.17 (m, 211), 3.44 (in,
1H),  4.00 (s, 311), 4.61 (s, 2H), 7.52 (dd, J=8.24,
4.58 Hz, IH), 7.68 (dd, J=8.24, 1.53 Hz, 86  111),
7.80 (m, 1H), 8.01 (d, J=8.55 Hz, 1H), 8.32 (s, 1H),
8.64 (dd, J=4.73, 1.37 Hz,  1H). EXAMPLE 15 (IC50=B*,
EC50=D)  5 13-cyclohexyl-6,7-dihydro-6-oxo-5H-pyrido[3
,2':5,6J[l.4]diazepinofl,7- aJindole-l0-carboxyllc
acid. A solution of Example 11 (180 mg, 0.462 mmol) in



pyridine (7 mL) was treated with LiI (186 mg, 1.39
mmol), heated at 180 C in a  microwave reactor for 2.5
hours, diluted with water, and adjusted to pH 4-5 with
IN 10 HCI. The precipitate was collected by filtration
to provide the desired product as a  pale brown solid
(170 mg, 98% yield). MS m/z 376 (MH+); IH NMR (500
MHz,  DMSO-d6) 8 1.22-1.43 (m, 3H), 1.69-1.85 (m, 5H),
1.93-2.04 (m, 2H), 3.37 (m, 1H),  4.90 (s, 2H), 7.52
(dd, J=8.24, 4.58 Hz, 1H), 7.65 (dd, J=8.24, 1.53 Hz,
1H), 7.69  (dd, J=8.39,1.37 Hz, 1H), 7.97 (d, J=8.55
Hz, 1H), 8.27 (s, 1H), 8.62 (dd, J=4.58,  15 1.53 Hz,
1H), 10.44 (s, 1H). EXAMPLE 16 (1C50=A*, ECSO=C*)  0
O O O  20
6-ethyl-9-methyl-12-cyclohexyl-indolo[2,1-aJisoquinoli
ne-6,9-dicarboxylic  acid. A mixture of Intermediate
46 (43 mg, 0.01 mmol), 2-formylphenylboronic acid  (18
mg, 0.12 mmol), and [(Ph)3P]4Pd (12 mg, 0.01 mmol) in
Na2CO3 (1.2 mL of IN),  ethanol (2 mL), and toluene (2
mL) was stirred at reflux for 18 hours. The mixture 25
was partitioned between ethyl acetate and water. The
ethyl acetate layer was washed  (water), dried
(Na2SO4), filtered, and concentrated. The crude
product was purified  by flash column chromatography
on SiO2 with hexanes-ethyl acetate (4:1) followed 87
by a final purification on the Shimadzu preparatory
HPLC using a gradient of 30%  methanol/water
containing 0.1 % TFA to 100 % methanol during 12
minutes at aflow  rate of 40 mL per minute, to provide
the desired product as a yellow solid: ESI-MS  m/z 430
(MH+), 'H NMR (500 MHz, CDC13) 8 1.23-1.60 (m, 6H),
1.90 (m, 1H), 2.01 5 (m, 411), 2.22 (m, 2H), 3.70 (in,
1H), 3.95 (m, 311), 4.60 (m, 2H), 7.12 (d, J=5.19 Hz,
IH), 7.49 (in, 111), 7.60 (m, 2H), 7.95 (dd,
J=8.70,1.37 Hz, 1H), 8.12 (d, J=8.54 Hz,  



1H), 8.33 (m, 2H). EXAMPLE 17 (compound 54)  10 -o 0
Methyl
13-cyclohexyl-6,7-dihydroindolo(1,2-dJ[1,4]benzoxazepi
ne-10- carboxylate. BEMP (0.155 mL, 0.5 mmol), and
1,2-dibromoethane (21 L, 0.24 15 mmol) were added to a
solution of Intermediate 53 (70 mg, 0.2 mmol) in DMF
(6  mL). The solution was microwaved for 20 minutes at
120 C and cooled to room  temperature. The mixture was
diluted with ethyl acetate, washed with water (3x),
brine (3x), dried over Na2SO4a filtered, and
concentrated. The product was purified  by flash
column chromatography on silica gel with hexanes/ethyl
acetate (10:1) to 20 provide the desired product as a
colorless solid (60 mg, 80% yield). ESI-MS m/z 375
(MH5; tH NMR (500 MHz, CDCl3) S 1.38 (m, 3H), 1.60 (m,
111), 1.86 (m, 4H),  2.06 (m, 211), 2.97 (in, 1H),
3.93 (s, 3H), 4.30(t, J=5.5 Hz, 2H), 4.51 (t, J=5.5
Hz,  211), 7.24 (m, 111), 7.30 (m, 1H), 7.42 (m, 2H),
7.76 (d, J=8.5 Hz, 1H), 7.89 (d,  J=8.5 Hz, 1H), 8.07
(s, 1H). 25 88  EXAMPLE 18 (compound 62) (IC50=A*,
EC5o=D*)  OH O N  5
13-cyclohexyl-7H-indolo[2,1-aJ[2]benzazepine-J0-carbox
ylic acid. A  mixture of Example 1 (371 mg, 1 mmol) in
THE (4 mL), methanol (3mL), and 1.7M  LiOH (3 mL, 5.1
mmol) was stirred at reflux for 1.5 hours. The mixture
was cooled  to room temperature, diluted with water,
and acidified with dilute HCI. The resulting  



precipitate was collected by filtration, washed with
cold water, and dried to provide 10 324 mg of the
desired product (91% yield). ESI-MS m/z 358 (MH+); 'H
NMR (300  MHz, DMSO-d6) S 1.37-2.05 (m, 10H), 2.78
(in, 1H), 4.06 (s, IH), 5.17 (s, 111), 6.39  (m, 1H),
6.89 (d, J=10.61 Hz, 1H), 7.50 (in, 4H), 7.60 (m, 1H),
7.88 (d, J=8.78 Hz,  IH), 8.24 (s, 111), 12.59, (s,
1H). 15 EXAMPLE 19 (compound 64) (IC50=B*, EC50=E*)
rw. 0 \ N s\N  O
13-cyclohexyl-N-(dimethylaminosulfonyl)-7H-indolo[2,1-
aJ[2]benzazepine 20 10-carboxamide. A mixture of
Example 15 (50 mg, 0.14 mmol), N,N- dimethylsulfamide
(21 mg, 0.17 mmol), 44dimethylamino)pyridine (17 mg,
0.14  mmol), and
1-[3-(dimethylamino)propyl]-3-ethylcarbodiimide
hydrochloride (40 mg,  0.21 mmol) in dichloromethane
(I mL) and DMP (1 mL) was stirred for 18 hours at 89
22 C. The mixture was poured into ethyl acetate and
dilute aqueous acetic acid.  The ethyl acetate layer
was washed (water, brine), dried (Na2SO4), filtered,
and  concentrated. The residue was crystallized from
ethyl acetate to provide the desired  product (17 mg,
26% yield) as pale yellow crystals. ESI-MS m/z 358
(MH+); 1 H 5 NMR (300 MHz, CDCl3) 8 1.20-2.30 (m,
1OH), 2.81 (m, 1H), 3.05 (s, 3H), 3.47 (m,  2H), 4.11
(m, 1H,) 4.89 (s, 1H), ,6.27 (m, 1H), 6.80 (d, J=10.61
Hz, I H), 7.38 (m,  4H), 7.51 (m,1H), 7.89 (d, J=8.42
Hz, IH), 8.02 (a, IH), 8.75 (s, 1H). EXAMPLE 20
(compound 78) (ICsp-A*, EC5o=D*)  10 0  HN O  N OMe 



Methyl 13-cyclohexyl-6,7-dihydro-6-oxo-5H-indolo[1,2-
d][],4]benzodiazepine-10-carboxylate. The mixture
described in Intermediate 77  15 (7.1 g) was dissolved
in TFA (30 mL) and dichloromethane (30 mL). The
solution was stirred for 1 hour at 22 C and
concentrated. LC/MS showed that about 8% of  the
non-cyclized tert-butyl ester remained. The residual
red gum was dissolved in  neat TFA (30 mL). The
solution was stirred for 1 hour at 55 C and
concentrated to  dryness. Acetic acid (50 mL) was
added and the flask was immersed in a hot oil bath 20
(120 C) for 3 minutes. The resulting crysallized
product was collected by filtration,  and washed with
acetic acid and diethyl ether (2 x) to provide 4.Ig of
the desired  product. ESI-MS m/z 389 (MH+),1H NMR (500
MHz, CDC13) 8 1.44 (m, 2H), 1.63  (m, 2H), 1.81 (m,
2H), 1.96 (in, 1H), 2.07 (m, 311), 2.92 (m, 1H), 3.97
(m, 311), 4.53  (m, 111), 5.03 (m, 1H), 7.17 (d,
J=7.93 Hz, 1H), 7.39 (m, 111), 7.48 (in, IM, 7.57 (d,
25 J=7.93 Hz, 111), 7.60 (s, 1H), 7.81 (d, J=8.55 Hz,
1H), 7.92 (d, J=8.54 Hz, IH), 8.24  (s, 1H). 90
EXAMPLE 21 (compound 80) (IC5c=B*, ECSp=E*) HO 0  o~_
HN N  5
13-cyclohexyl-6,7-dihydro-6-oxo-5H-indolo[1,2-dj[1,4]b
enzodiazepine-IO- carboxylic acid. Example 17 (200 mg)
was dissolved in a mixture of methanol (6  mL) and THE
(6mL). NaOH (3 mL of 1N) was added and the mixture was
microwaved at 100 C for 15 minutes. The mixture was
cooled to room temperature,  acidified with IN HCI,
and extracted with ethyl acetate. The ethyl acetate
solution 10 was washed with IN HCI (3x) and
concentrated. Acetic acid (5 mL) was added to  



the residue. The mixture was heated at 80 C for 1
hour, during which time the  desired product
crystallized. The solid was collected by filtration
and washed with  methanol (2x) to provide the desired
product as a colorless solid (150 mg, 78%  yield).
ESI-MS m/z 375 (MH+); tH NMR (500 MHz, DMSO-d6) 81.19
(m, 2H), 15 1.43 (m, 211), 1.53 (m, 1H),1.78 (m, 2H),
2.04 (m, 3H), 2.88 (in, 111), 4.55 (d,  J=14.65 Hz,
1H), 5.07 (d, J=14.95 Hz, 1H), 7.31 (d,J=7.93 Hz, 1H),
7.41 (m, 1H),  7.54 (m, IH), 7.70 (d, J=8.24 Hz, 1H),
7.96 (d, J=8.55 Hz, 111), 8.26 (s, 1H), 10.37  (s,
1H),12.34 (s,1H). 20 EXAMPLE 22 (IC56=B*, EC50=E*)  N,
w- HO O 0 91
13-cyclohexyl-6,7-dihydro-6-oxo-5-methyl-5H-indolo[1,2
d][1,4]benzodlazepine-l0-carboxylic acid. Iodomethane
(1.7 p.L, 0.027 mmol) was  added to a stirred mixture
of BEMP (8.2 L, 0.027 mmol) and Example 17 (8.6 mg,
0.022 mmol) in DMF (1 mL) at room temperature.
Stirring was continued for 20 5 minutes when LC/MS
indicated that the alkylation was completed. The DMF
solution was injected on a Shimadzu preparatory liquid
chromatograph. The  appropriate fraction from the
chromatography was concentrated to provide the
alkylated ester. ESI-MS m/z 403 (MH+). 10 Hydrolysis
of the ester following the procedure described in
Example 18  provided the desired product as a
colorless film. ESI-MS m/z 389 (MH); 'H NMR  (500 MHz,
CD3OD) S 1.27-1.39 (m, 111),1.44-1.59 (m, 2H),
1.61-1.72 (m, 1H),  1.79-1.92 (m, 2H), 1.95-2.04 (in,
1H), 2.05-2.24 (m, 3H), 2.97-3.08 (m, 1H), 3.36 (s,
3H), 4.52 (d, J=14.65 Hz, 1H), 5.06 (d, J=14.65 Hz,
1H), 7.47-7.53 (m, 1H), 7.60 15 7.68 (m, 3H), 7.79 (d,
J=8.55 Hz, 1H), 7.95 (d, J=8.55 Hz, 1H), 8.30 (s, 1H).



EXAMPLE 23 (IC50=A", EC50=E`) 0 OH  p N/ o N  20
3-[I-[[(13-cyclohexyl-7H-indolo[2,
I-aJ[2Jbenzazepin-10-
yl)carbonylJaminoJcyclopentylJ-1,2,4-oxadiazole-5-buta
noic acid. A solution of  Intermediate 73 (20.0 mg,
0.041 mmol) in CHC13 (0.50 mL) and DIPEA (0.036 mL,
0.207 mmol) was treated with
dihydro-3H-pyran-2,6-dione (10.0 mg, 0.082 mmol). 25
The resulting mixture was stirred in a sealed tube in
an Emrys microwave at 130 C  for 15 minutes. 1M HC1(10
mL) was added and the aqueous layer was extracted
with CHC13 (2 x 20 mL). The organic phase was dried
over Na2SO4, filtered, and 92  concentrated under
reduced pressure. Purification by flash column
chromatography  on silica gel with 1:3 ethyl
acetate/hexanes provide the desired product (13 mg,
52%)  as a yellow paste. MS ink 579 (MH+); tH NMR (300
MHz, CDC23) 8 1.16-1.62 (m,  611), 1.77 (in, 211),
1.91-2.02 (in, 41-1), 2.11 (in, 2H), 2.16 (t, J=2.0,
14.0, 14.0 Hz, 5 2H), 2.29 (m, 211), 2.52 (in, 211),
2.64 (in, 2H), 2.83 (m, 1H), 4.13 (broad m, IH),  2.90
(t, J=2.0,14.0, 14.0 Hz, 2H), 4.90 (broad in, 1H),
6.22 (dd, J=11.4, 3.0 Hz 1H),  6.79 (d, J=1 1.4 Hz, 1
H), 7.30 (dd, J=2.0, 4.0 Hz, 111), 7.39 (in, 1H), 7.45
(m, 2H),  7.58 (m, 11), 7.84 (dd, J8.0, 2.0 Hz,1 H),
8.02 (d, J=2.0 Hz, 111). 10 EXAMPLE 24 (ICs =A*,
EC50=E*)  0  01 HN N N  



O OH
4-[3-[]-[[(13-cyclohexyl-7H-indolo[2,1-a][2]benzazepin
-l0- 15
yl)carbonylJaminoJcyclopentylJ-1,2,4-oxadiazol-5
ylq-benzoic acid. A solution of Intermediate 73 (20.0
mg, 0.041 mmol) in CHC13 (0.50 mL) and DIPEA (0.036
mL,  0.207 mmol) was treated with methyl
4-(chlorocarbonyl)benzoate (16.0 mg, 0.082  mmol). The
resulting mixture was stirred in a sealed tube in an
Emrys microwave at  130 C for 15 minutes. The
resulting mixture was concentrated under reduced 20
pressure, treated with IM NaOH (1.0 mL) and methanol
(2.0 mL), and stirred at  22C for 6 hours. 1M HCI (10
mL) was added and the aqueous layer was extracted
with CHCI3 (2 x 20 mL). The organic phase was dried
over Na2SO4, filtered, and  concentrated under reduced
pressure. Flash column chromatography on silica gel
with 1:3 ethyl acetate/hexanes provided the desired
product (12 mg, 43%) as a yellow 25 paste. MS nVz 613
(MH+); 'H NMR (300 MHz, CDC13) S 1.09-1.66 (m, 6H),
1.81  (m, 211),1.87-1.99 (m, 411), 2.08 (m, 211), 2.24
(m, 2H), 2.58 (m, 2H), 2.84 (m, 114), 93  4.18 (broad
in, 1H), 4.89 (broad m,1H), 6.33 (dd, J=11.4, 3.0 Hz
1H), 6.80 (d,  J=11.4 Hz, IH), 7.30 (dd, J=2.0, 4.0
Hz, 1H), 7.36 (in, 1H), 7.42 (m, 2H), 7.53 (m,  1H),
7.89 (dd, J=8.0, 2.0 Hz, 1H), 8.03 (d, J=2.0 Hz, 1H),
8.12 (d, J=8.2 Hz, 2H),  8.29 (d, J=8.2 Hz, 2H). 5
EXAMPLE 25 (IC50=A*, EC56=E*)  0  N HN N N  O ON 



10
3-[4-[3-[1-[[(13-cyclohexyl-7H-indolo[2,I-a][2]benzaze
pin-l0-
yl)carbonyl]amino]cyclopentyl]-1,2,4-oxadiazol-S
yl]phenyl]-(2E)-2 propenoic acid.  A solution of
Intermediate 73 (20.0 mg, 0.041 mmol) in CHC13 (0.50
mL) and  DIPEA (0.036 mL, 0.207 mmol) was treated with
(E)-methyl 3-(4- (chlorocarbonyl)phenyl)acrylate (19.0
mg, 0.082 mmol). The resulting mixture was 15 stirred
in a sealed tube in an Emrys microwave at 130 C for 15
minutes. The  resulting mixture was concentrated under
reduced pressure, treated with 1 M NaOH  (1.0 mL) and
methanol (2.0 mL), and stirred at 22 C for 6 hours. 1M
HCI (10 mL)  was added and the aqueous layer was
extracted with CHC13 (2 x 20 mL). The  organic phase
was dried over Na2SO4, filtered, and concentrated
under reduced 20 pressure. Flash column chromatography
on silica gel with 1:3 ethyl acetate/hexanes  provided
the desired product (15 mg, 54%) as a yellow paste. MS
m/z 639 (MH+),  IH NMR (300 MHz, CDC13) 61.10-1.65
(in, 6H), 1.81 (m, 2H),1.89-1.99 (m, 4H),  2.07 (m,
211), 2.26 (in, 2H), 2.58 (m, 2H), 2.84 (m, 1H), 4.20
(broad in, IH), 4.90  (broad in, 1H), 6.33 (dd,
J=11.4, 3.0 Hz 1H), 6.63 (d, J=14 Hz, 2H), 6.79 (d,
J=11.4 25 Hz, 1H), 7.28 (dd, J=2.0,4.0 Hz, 111), 7.35
(m, IH), 7.42 (in, IH), 7.55 (m, 1H), 94  7.69 (d,
J=14 Hz, 2H), 7.79 (d, J=8.2 Hz, 210, 7.88 (dd, J=8.0,
2.0 Hz, 111), 8.03 (d,  J=2.0 Hz, 1H), 8.17 (d, J=8.2
Hz, 2H). EXAMPLE 26 (ICm=A*, EC50=E*)  5 N O  HN  ~N N
HO / O  



3-[3-[3-[1-[[(13-cyclohexyl-7H-indolo[2,1-aJ[2Jbenzaze
pin-10-
yl)carbonylJaminoJcyclopentylJ-1,2,4-oxadiazol-5
ylJphenylJ-(2E)-2 propenoic acid. 10 A solution of
Intermediate 73 (20.0 mg, 0.041 mmol) in CHC13 (0.50
mL) and  DIPEA (0.036 mL, 0.207 mmol) was treated with
(E)-methyl 3-(3- (chlorocarbonyl)phenyl)acrylate (19.0
mg, 0.082 mmol). The resulting mixture was  stirred in
a sealed tube in an Emrys microwave at 130 C for 15
minutes. The  resulting mixture was concentrated under
reduced pressure, treated with 1 M NaOH 15 (1.0 mL)
and methanol (2.0 mL), and stirred at 22 C for 6
hours. IM HC1(10 mL)  was added and the aqueous layer
was extracted with CHC13 (2 x 20 mL). The  organic
phase was dried over Na2SO4, filtered, and
concentrated under reduced  pressure. Flash column
chromatography on silica gel with 1:3 ethyl
acetate/hexanes  provided the desired product (18 +
mg, 67%) as a yellow paste. MS m/z 639 (MH );  20 1H
NMR (300 MHz, CDC13) S 1.12-1.59 (m, 611), 1.71 (m,
211), 1.86-1.95 (m, 411),  2.03 (m, 211), 2.40 (m,
210, 2.52 (m, 2H), 2.82 (m, 110, 4.13 (broad m, 1H),
4.87  (broad m, 111), 6.22 (dd, J=11.4, 3.0 Hz, IH),
6.48 (dd, J=14 Hz, 111), 6.74 (d,  J=11.4 Hz, 111),
7.30 (dd, J=2.0, 4.0 Hz, 111), 7.43-7.52 (m, 3H), 7.49
(m, 2H), 7.62  (dd, J=7.7, 7.6 Hz, 111), 7.67 (dd,
J=8.0, 2.0 Hz, 1 H), 7.83 (d, J=7.7 Hz, 11), 7.99 25
(d, J=2.0 Hz, 1H), 8.03 (d, J=7.6, IM, 8.21 (s, 111).
95  EXAMPLE 27 (ICSe=A*, EC50=E*) 0 OEt  N O  5 Ethyl
3-[4-[]-[[(13-cyclohexyl-6,7-dihydro-5H-indolo[2,1-aJ[
2Jbenzazepin-
IO-yl)carbonylJaminoJcyclopentylJphenylJ-(2E)propenoat
e TETU (44.7 mg, 0.14  



mmol) was added to a stirred solution of Intermediate
57A, TEA (56 mg, 0.56  mmol), and Example 3 (50 mg,
0.14 mmol) in DMSO (1 mL) at 22 C under argon.  The
mixture was stirred for 2.5 hours when LC/MS indicated
that the coupling was 10 completed. The mixture was
diluted with ethyl acetate and washed sequentially
with  water (3x), dilute HC1, and brine. The solution
was dried over Na2SO4, filtered, and  concentrated. A
solution of the residue in dichloromethane was applied
to a silica gel  thick layer plate. The plate was
eluted with dichloromethane/ethyl acetate (150:10).
Concentration of an extract of the appropriate band
provided the desired product as a 15 colorless solid
(34.3 mg, 38% yield). MS m/z 644 (MW); iH NMR (300
MHz,  CDC13) S 1.31 (t, J=7.14 Hz, 311), 1.37-2.70 (m,
, 22H), 2.91 (d, J=4.03 Hz, 1H),  3.71 (m, 1H), 4.24
(q, J=6.95 Hz, 2H), 4.43 (dd, J=14.27, 5.86 Hz, IH),
6.34 (d,  J=16.10 Hz, 114), 6.48 (s, 1H), 7.35 (m,
511), 7.46 (d, J=8.42 Hz, 2H), 7.61 (m, 3H),  7.88 (d,
J=8.42 Hz, 1H), 7.95 (s, 1H), 10.39 (s, IH). 20
EXAMPLE 28 0 OH  H ON N  O v6
3-[4-[1-[[(13-cyclohexyl-6,7-dihydro-5H-indolo[2,I-a][
2]benzazepin-10
yl)carbonyl]aminoJcyclopentylJphenylJ-(2E) propenoic
acid. A mixture of Example  27 (249 mg, 0.387 mmol) in
THE (3 mL), methanol (3 mL), and LiOH (6 mL of  0.65N)
was stirred at reflux for 1 hour. The mixture was
diluted with cold H2O (20 5 mL) and acidified with 37%
HCI (I mL) to form a precipitate. The solid was
collected and washed with cold H20. The damp solid was
crystallized from  



methanol to provide the desired product as a colorless
solid (191 mg, 80% yield).  ESI- MS m/z 616 (MH+);'H
NMR (300 MHz, DMSO-d6) $1.20-2.34 (in, 17H), 2.35  (s,
4H), 2.79(m, 2H), 3.56 (s, 111), 4.59 (s, 1H), 6.38
(d, J=16.10 Hz, 1H), 7.40 (in, 10 3H), 7.50 (d,
J=16.10 Hz, 1H), 7.58 (d, J=8.78 Hz, 21-1), 7.65 (m,
2H), 7.82 (d,  J=8.42 Hz, I H), 8.22 (d, J=27.45 Hz,
2H), 9.64 (s, 1H), 12.19 (s, 111).  EXAMPLE 29
(IC50=B*, EC50F*) N N  O NH  HN O 15 O OH 2-propenoic
acid,
3-[4-[[[4-[[(13-cyclohexyl-6,7-dihydro-SH-indolo[2,1-
aJ[2Jbenzazepin-10-yl)carbonyljamino]-4-piperidinylJca
rbonyl]amino]phenyl]-,  (2E)-. TBTU (97 mg, 0.30 mmol)
was added to a stirred solution of Intermediate 20
578, (120 mg, 0.287 mmol), TEA (116 mg, 1.15 mmol),
and Example 3 (103 mg,  0.0.287 mmol) in DMSO (1.2 mL)
at 22 C under argon. The solution was stirred for  1
hour and diluted with water. The precipitated solid
was collected by filtration and  dried to provide the
fully-protected coupled product ( 219 mg). ESI-MS ink
759  (Mle). The crude solid (205 mg) was added to a
stirred solution of dichloromethane 97  (1.5 mL) and
TFA (1.5 mL) at room temperature. After 1 hour the
solution was  concentrated. THE (1.5 m1.), methanol
(1.5 mL), and LiOH (1.5 mL of 1.4N) were  added to the
residue. The mixture was stirred at reflux for 3
minutes and stored for  18 hours at ambient
temperature. The mixture was acidified with dilute HCL
The 5 resulting gel was collected, washed with cold
water, and purified on a Shimadzu  preparatory liquid
chromatograph. Partial concentration of the eluate
resulted in the  precipitation of the desired product
(17.1 mg) as a colorless solid (mono acid addition  



salt with TFA). ESI-MS m/z 631 (MH+);1 H NMR (300 MHz,
DMSO-d6) S 1.99- 1.16 (m, 14H), 2.37 (s, 6H), 3.56 (s,
111), 4.59 (s, 1H), 6.37 (d, J=15.3 Hz, 1H), 7.52 10
(m, 111-1), 7.83 (s, 1H), 8.20 (s, 1H,) 8.47 (s, Ili),
9.89 (s, IH). By substituting the appropriate starting
materials and reagents into the  procedures described
above, the following compounds were prepared:
Structure Spectral Data IC50* ECS0*  'H NMR (300 MHz,
CDC13) 61.35 2.04 (n2,101-1),2.83 (s, 111), 4.21 (s,
0 11]), 4.89 (s, 1H), 5.13 (s, 2H), 6.28  H 1-0 (m,
1H), 6.75 (d, J=10.25 Hz, 1H), 6.94 (d, J=2.56 Hz,
111), 7.05 (dd, A E  J=8.78,2.56 Hz, 1H), 7.31-7.47
(m, 611), 7.78 (d, J=8.78 Hz, I H, 7.87  (m, 1H), 8.20
(s, 1H) 'H NMR (500 MHz, CD30D) 8  1.23-1.53(m, 5H),
1.75-1.98 (m,  3H), 2.07-2.22 (m, 2H), 2.80 (m,  1H),
3.97 (s, 311), 4.95 (m, 2H), 6.69 H3CO N (m, 1H), 6.97
(d, J=10.68 Hz, 1H),  7.55 (m, 111), 7.73 (d, J=8.55
Hz,  111), 7.94 (d, J=8.55 Hz, IH), 8.03  (d, J=7.94
Hz, 111), 8.28 (s, 1H),  8.67 (m, 1H) 98  Structure
Spectral Data ICso* EC,O*  0 N N N MS m(z 359 (MW) A D



TH NMR (500 MHz, DMSO-d6) S 1.19 (m, 1H), 1.32-1.47
(m, 2H),  1.58 (m, IH), 1.66-1.79 (m, 211),  1.87 (m,
IH), 1.92-2.08 (m, 3H), Fp N 2.13 (m, 114), 239 (m,
1R), 2.61 (m,  1H), 2.76 (m, 1H), 2.86 (m, 1H),  3.57
(m, I H), 4.66 (m, 1 H), 7.49 B E  (dd, J=7.63, 4.88
Hz, I H), 7.64 (dd, J=8.39,1.37 Hz, 1H), 7.77 (dd,
J=7.48,1.68 Hz, 1H), 7.90 (d,  J=8.54 Hz, 1H), 8.17
(s, 1H), 8.57  (dd, J=4.88,1.53 Hz, 1 H), 12.61 (s,
1H) 'H NMR (500MHz, CDC13) S 1.36- 1.48 (m, 4 H),
1.70-1.95 (m, 6H),  2.00-2.10(m, 2 H), 3.05 (tt, IH, 0
J=3.5, 6.0 Hz), 3.95 (s, 3H), 4.62 (d,  N o 2H, J=6.5
Hz), 6.14 (m, 111), 6.81  (m, 2H), 7.53 (d, 111, J=2.0
Hz),  7.72 (dd, IH, J=1.0, 8.5 Hz), 7.84  ((i, 1H,
J=8.5), 8.15 (s, 1H) 'H NMR (500MHz, DMSO-d6) 8
1.30-1.50 (m, 4H), 1.70-1.90 (m,  6H), 1.90-2.10(m,
4H), 3.03 (t, 1H, Np 0 J=12.0 Hz), 3.08 (t, 211, J=6.5
Hz), A D  4.28 (d, 2H, J=6.5 Hz), 6.64 (s, 1H), 



7.58 (d, 2H, J=8.5 Hz), 7.76 (s, IH),  7.79 (d, 21t
J=8.5 Hz), 8.08 (s, III) 99  Structure Spectral Data
IC50' EC50* 'H NMR (500 MHz, CDCI3) & 1.06  (m, 5H),
1.28 (s, 9H), 1.55 (m, 311),  1.72 (m, 2H), 2.65 (m,
1H), 3.95 (s, O ~N OF 3H), 4.04 (m, 1H), 4.22 (s, 1H),
4.52  O \ N _ (m, Ill), 530 (m, 1H), 5.97 (m, IH),
6.25 (m, 1H), 7.31 (d, J=9.16 Hz,  3H), 7.47 (m, 111),
7.74 (m, IH),  7.82 (d, J=8.24 Hz, IH), 8.11 (s,  IH)
'H NMR (500 MHz, CD3OD) S O 1.00-1.16 (m, 6H),
1.29-1.46 (m,  O NJO 6H), 1.70-2.05 (m, 9H), 2.59-2.71
HO N  (m, IH), 4.00.4.20 (m, 2H), 4.21 4.30 (m, 1H),
6.04-6.14 (m, IH), A D  7.38 (d, J=6.10 Hz, IH),
7.41-7.53 (in, 2H), 7.56-7.66 (m, IN), 7.68- 7.76 (n
IH), 7.83 (d, J=8.24 Hz,  I H), 8.19 (s, III) 'H NMR
(500 MHz, CD3OD) S 1.31  (m, 4H), 1.82 (n, 1OH), 2.23
(m,  IH), 2.70 (r r4 3.02 (m lH), 



O 3.38 (m, 211), 3.59 (m, 1H), 4.42 (m,  H I H), 7.30
(m, 1 H), 7.35 (d, J=8.24 A E  Hz, 111), 7.39 (d,
J=7.63 Hz, 111), 7.58 (t, J=7.17 Hz, 111), 7.81 (m,
IH), 7.87 (m, IH), 8.12 (s, IH) 100  Structure
Spectral Data ICSo* ECS* 'H NMR (300 MHz, CD,OD) S
1.23-2.08 (m, I OH), 2.44 (m, O J=12.08 Hz, 211), 2.58
(m, /=5.86  H Hz, 111), 2.91 (m, 1H), 3.66 (s, 1H), OH
4.48 (d, J=14.64 Hz, 111), 6.82 (s, B E  2H), 7.23 (d,
J=8.42 114 IH), 7.69 (d, J=8.05 Hz, 1 H), 7.83 (d,
J=8.42  Hz, 2H), 8.10 (s, 1H) 'H NMR (300 MHz,
DMSO-ds) S O OH 1.49 (m, 3H), 1.83 (in, 7H), 3.21 (m,
Ho H tH), 6.62 (s, 111), 7.39 (t, J=7.32  Hz, 110,
7.51 (t, J--7.50 Hz, 1H), A C  7.60 (m, 2H), 7.76 (d,
J=8.78 Hz, 4H), 7.84 (d, J=732 Hz, 1H), 8.19  (s, 1H)
'H NMR (300 MHz, CDC13) S 1.45  (m, J=7.32 Hz, 3H),
1.95 (m, 7H),  O OOHS 2.86 (s, 3H), 3.17 (m, 111),
6.61 (s, 



HO N IH), 7.25 (s, 1H), 7.36 (t, J=7.50 A C  / Hz,
IH), 7.48 (t, J=7.14 Hz, 111), 756 ((, J=7.32 Hz, 1H),
7.81 (m,  3H), 8.28 (s, 1H) OH  O 0 Ho H MS m/z 388
(MI-I') A C 101  Structure Spectral Data ICSO* EC3s* H
NMR (500 MHz, CDCl3) 5 13- OCHS (m, I OH), 2.87 (m, I
H), 3.86 (s,  3H), 3.95 (s, 3H), 4.13 (m, 2H), 7.27 N
(m, 111), 7.53 (m, 211), 7.61 (d,  J=7.32 Hz, 1 H),
7.76 (d, J=8.24 Hz,  1H), 7.89 (m, 210, 8.31 (s, III)
'H NMR (500 MHz, CD3OD) S 131  +N- (m, 2H), 1.47 (m,
311), 1.81 (m, 2H),  0 2.02 (m, 111), 2.13 (m, 2H),
2.91 (m, 1H), 4.20 (m, IH), 5.73 (in, IH), 7.57 (m,
IH), 7.62 (t, J=7.63 Hz, B C  211), 7.68 (d, J=7.63
Hz, 1H), 7.73 (d, J=8.55 Hz, 1 H), 7.91 (d, J=8.55
Hz, 111), 796 (s, 1H), 8.32 (s, 11)  0 0 i4 N N 



FI MS m/z 466 (MH+) B E  0 0 If  if N  N MS m/z 503
(MH+) A D 102  Structure Spectral Data IC50* EC50* H
NMR (500 MHz, CD3OD) 8 1.18  (dd, J=7.78, 2.29 Hz,
2H), 1.24- 1.33(m, 111), 1.36 dd, J=4.73,2.29  Hz,
2H), 1.43-1.57 (m, 2H), 1.58- 1.67 (m, 1H), 1.78-1.87
(m, 2H),  1.96-2.03 (m, 111), 2.06-2.23 (m,
410,2.96-3.05 (m, 1H), 4.61 (d, B E  J=13.73 Hz, 1H),
5.05 (d, J=13.43 Hz, 111), 7.32 (d, J=8.24 Hz, IH),  o
7.43 (t, J=7.63 Hz, IH), 7.55 (t,  J=7.93 Hz, 1H),
7.63 (d, J=7.93 Hz,  111), 7.69 (d, J=8.55 Hz, IH),
8.01  (d, J=8.54 Hz, I H), 8.24 (s, 1 H) 'H NMR (500
MHz, CD3OD) 8  1.26-1.36 (m, 4H), 1.41-1.52 (m,  2H),
1.77-2.00 (m, 8H), 2.07-2.24  (m, 6H), 2.46-2.55 (m,
4H), 2.84 (m,  IH), 2.87 (s, br, IH), 3.82 (s, br,
111), 4.24 (q, J=7.02 Hz, 2H), 4.70 



(s, br, 11), 6.43 (d, J=16.17 Hz, A F  N o 1H), 7.54
(d, J=8.85 Hz, 2H), 7.58 7.65 (m, 3H), 7.68 (dd,
J=8.55,1.53  Hz, IH), 8.00 (d, J=8.54 Hz, 11I),  8.07
(dd, J=7.78, 5.95 Hz, 111), 8.16  (s, 1H), 8A8 (dd,
/=7.78, 137 Hz,  1H), 8.78 (dd, J=5.80,1.22 Hz, 1H)
103  Structure Spectral Data IC5o* EC50* 'H NMR (500
MHz, CD3OD) S 1.26  (m, I H), 137-1.57 (m, 211), 1.67
(m,  iH), 171-2.31 (in, 1311), 2.40-2.57  (m, 31),
2.69 (m, 111), 2.87 (m, I H),  2.95 (m, 111), 3.68 (m,
110, 4.63 (m,  IH), 6.40 (d, J=16.17 Hz, 110,7.44
7.55 (m, 311), 7.55-7.68 (m, 311), E F  7.87 (dd,
J=7.79,1.68 Hz, IH), 7.93 (d, J=8.55 Hz, 1H), 8.12 (s,
111),  8.45 (s, 111), 8.53 (dd, J=4.88,1.53  Hz, 111),
9.66 (s, 111) 'H NMR (500 MHz, CD3OD) S  1.37-1.45 (m,
311), 1.79 (m, 11),  1.83-1.96 (m, 811), 1.99-2.11 (m,
211), 2.15-2.24 (m, 211), 2.46-2.56  (m, 211), 3.36
(m, 111), 3.79 (s, 311),  4.47 (t,J=s.19Hz,2H),4.57(y
J=5.19 Hz, 211), 6.45 (d, J=15.87 A E  



Hz, 111), 7.51-7.58 (m, 311), 7.60 7.68 (m, 411), 7.75
(dd, J=8.09, 1.37  Hz, I11), 7.98 (d, J=8.54 Hz, 111),
8.12 (s, 111), 8.57 (dd, J=4.89,1.53  Hz, IH) 104
Structure Spectral Data ICso* ECSO* 'H NMR (500 MHz,
CD3OD) S  1.36-1.48 (m, 311), 1.80(M III),  1.82-1.96
(m, 8H), 1.99-2.12 (m,  20), 2.15-2.24 (m, 211),
2.44-2.55  (m, 211), 3.33 (m, 113), 4.49 (t,  J=5.34
Hz, 213), 4.58 (t, J=5.19 Hz, 2H), 6.40 (d J=15.87 Hz
tH1 7.54 B F  ((, J=8.55 Hz, 2H), 7.58 (dd,
J=8.24,4.88 Hz, 1H), 7.59-7.68 (m,  4H), 7.80 (dd,
J=8.24,1.22 Hz, 111),  8.00 (d, J=8.55 Hz, 111), 8.13
(s,  111), 8.58 (dd, J=4.88,1.53 Hz, 111)  'H NMR (300
MHz, CD3OD) S  1.30-1.48 (in, 3H), 1.54 (s, 913),
1.74-1.98 (m, 911), 1.99-2.13 (m, (in, 21  2.15-2.29
2.43-2.58 (m 2H), 3.43 (m 111)H), , 4.93 ( (as, , ZH),
, A E   6.36 (d, J=16.10 Hz, 1H),7.46-7.70 (m, 71-1),
8.00 (d, J=8.78 Hz, IM,  



8.25 (s, 113), 8.48 (s, 1H), 8.63 (dd,  J=4.76,1.46
Hz, 10, 9.68 (s, 11)  'H NMR (500 MHz, CD3OD) S
1.33-1.49 (m, 311), 1.81 (m, IH),  1.83-2.00 (m, 8H),
2.01-2.15 (m,  211), 2.15-2.28 (m, 211), 2.47-2.59
4.9 3.44 (M 111), (ci, 3.79 (s,  4.96 (s, 211), 6.47
.47(d,J=15.87Hz, '  1H), 7.51 A F   (dd, J=8.09,4.73
Hz, SH), 7.54-7.61 (m, 2H), 7.62-7.72 (m,  5H), 8.00
(d, J=8.55 Hz, 1H), 8.26  (s, 111), 8.64 (dd,
J=4.58,1.22 Hz,  1H) 105  Structure Spectral Data ICm
EC~* 'H NMR (500 MHz, CDCI3) S 1.33- 1.41 (m, 3H),
1.76-1.93 (m, IOH),  2.03 (in, 1H), 2.21-2.30 (m, 2H),
2.54-2.62 (in, 2H), 2.92-3.01 (m,  IH), 3.78 (a, 3H),
4.27-4.33 (m,  2H), 4.51 (t, J=5.65 Hz, 2H), 6.35  (d,
J=16.17 Hz, 1H), 6.43 (br, IH), A  7.23 (d, J=7.32 Hz,
1H), 7.31 (m, 



2H), 7.41 (m, 2H), 7.47 (d, J=8.55  Hz, 2H), 7.59-7.66
(m, 3H), 7.90 (d,  J=8.55 Hz, 114), 7.95 (s, IH),
10.40  (br, lH) 'H NMR (500 MHz, acetone-db) S
1.34-1.49 (m, 311), 1.75-1.91 (m,  1011), 2.09-2.18
(m, 111), 2.20-2.29  (m, 2H), 2.48-2.56 (in, 2H), 3.02
(m,  IH), 4.43 (in, 2H), 4.54 (t, J=5.34  Hz, 2H),
6.43 3d, 1H), 7.36 7.26 (d, J=7.93 Hzz, 1H), 7.36 (t,
t, B F  J=7.48 Hz, 1H), 7.48 (dd, J=7.63, 1.83 Hz,
111), 7.53 (d, J=7.63 Hz,  IH), 7.58-7.69 (m, 4H),
7.73 (m,  2H), 7.85 (s, IH), 7.94 (d, J=8.55  Hz, IH),
8.17 (a, 1H), 9.82 (br, IH),  10.65 (br, 1H) MS mh 614
(MI B F 106  Structure Spectral Data IC50 ECso* 'H NMR
(300MHz, CDC13) S 1.30- 2.30 (m, 18H), 2.45-2.60(m,
2H),  3.05 (t, 1 H, J=12.0 Hz), 3.08 (t, 2H,  J=7.2
Hz), 3.75 (s, 311), 4.24 (in, p ~] 2H), 6.31 (d, 1H,
J=16.2 Hz), 6.41 



a~G (s, IN, NH), 6.57 (d, 1H J=2.1 Hz), E  7.24 (dd,
1H, J=1.2, 8.4 Hz), 7.42 (s, 1H), 7.43 (d, 211, J=8.8
Hz), 7.59  (d, III, J=16.2 Hz), 7.61 (d, 2H,  J=8.8
Hz), 7.79 (d, 1H, J=8.4 Hz),  7.89 (d, IH,J==2.1 Hz)
'H NMR (500MHz, CD3OD) 8 1.30- 2.30 (in, 18H),
2.45-2.60 (m, 2H),  3.10 (I, 2H, J=7.0 Hz), 3.13 (It,
1H,  J=3.0,12.0 Hz), 4.30 (m, 211), 6.38 (d 0 ), 7.
6.64 (d, IH, F  J=2..0 Hz), 7.50-7.65 (m, 714), ,7
7.80 (d, 111, J=8.5 Hz), 8.02 (s, 111), 8.37  (s, 1H,
NH), 9.65 (s, IH, NH) H NMR (500 MHz, CD3OD) S
1.25-1.38 (m, 3H), 1.71-1.96 (m,  14H), 2.16-2.25 (m,
311), 2.47-2.55  (m, 211), 2.68 (m, IH), 3.08 (t,
J=13.12 Hz, IH), 3.40 (m, 1H), 3.61  (m, 1H), 4.45
(dd, J=15.1 l Hz,J=7.17 Hz, 111), 6.42 (d, A F  o
J=15.87 Hz, 1H), 7.42 (m, 3H), 7.57 (d, J=8.85 Hz,
211), 7.61-7.67 (m,  411), 7.72 (d, J=8.24 Hz, 110,
7.89  (d, J=8.24 H7, IM, 8.03 (s, IH),  9.67 (br, I H)
107  



Structure Spectral Data IC50' ECSO* 'H NMR (500 MHz,
CD30D) 8  1.31-1.48 (m, 3H), 1.76-1.97 (m,  911),
2.02-2.12 (m, 2H), 2.18-2.23  (m, 2H), 2.48-2.53 (m,
2H), 3.42 (m,  aH 1H), 4.91 (s, 211), 6.41 (d, J=15.87
Hz, IH), 7.52 (dd, J=8.24,4.58 Hz, B F  1H), 7.56 (d,
J=8.85 Hz, 2H), 7.60 7.70 (in, 511), 8.01 (d, J=8.54
Hz,  1H), 8.26 (s, IH), 8.64 (dd, J=4.73,  1.37 Hz,
1H), 9.69 (s, 1H) 'H NMR (300 MHz, DMSO-d6) S
1.07-1.59(m, 3H), 1.62-2.11(m, 5H),   2.68-2.78 (m,
211), 3.30 (m, 1H),  ~aH 3.89 (s, 3H), 4.68 (m, 1H),
5.14 (m,  1H), 7.45 (dd, J=7.87, 4.57 Hz, 1H),  7.70
(dd, J=8.42,1.46 Hz, 111), 7.97  (m, 2H), 8.32 (s,
1H), 8.54 (dd,  J=4.57,1.65 Hz, 111), 10.75 (s, 1H)  O
NH2 O HO N / \ MS m/z403(MH),Rt2.52 min B E  O NH  MS
m/z 417 (MH), Rt 2.43 HO min B E 



108  Structure Spectral Data ICso* ECso*  N, HO \ MS
m/z 431(MH~, Rt 3.29 B E  min ~~OH   0
MSm/z447(MH`),Rt3.21  Ho / / \ min B E  O ~H HO H / \
MS m/z 474 (MR), Rt 2.25 B / E  min n  0 N~Hi OIVP  MS
m/z 580 (MH'), Rt 2.23 I/ 1 1 min T BE 0  0 NI) 0 MS
m/z 473 (MH+), Rt 2.37 Ho / \ min B E 109  Structure
Spectral Data IC50* EC50* H NMR (500 MHz, CD3OD)  0
N.) S 1.24-1.35 in, 1 H), 1.40- 



1.55 (nn, 2 H), 1.60-1.68 (in, 1  HO N / _ H),
1.76-1.87 (m, 2 H), 1.93- 2.20 (m, 4 H), 2.76 (m, 1
H),  (Chiral) 2.87-3.02 (m, 1 H), 3.44-3.51 (m, 1 H),
3.59-3.92 (m, 9 H), A D  4.47-4.59 (m, 1 H), 4.90 (m,
I H), 7.31-7.42 (m, I H), 7.48  (m, 3 H), 7.72 (m, 1
H), 7.88  (m, 1 H), 8.16 (m, 1 H). MS  m1z 473 (MH),
Rt 2.37 min  r Ho MS m1z 473 (MH), Rt 2.37 min B E
(Chiral) O ma 0 MSm1z471 (ME), Rt 2.56 HO I \ N \ min
B E 110  Structure Spectral Data IC50* EC5o*  O NID NO
N MS m/z 471 (MH), Rt 2.55  min  (Chiral) A D  O NC) O



HO N MS m/z 471 (MH'), Rt 2.55  min B E  (Chiral) H  O
N o MS m/z 487 (MH', Rt 2.44 E  HO \ N / \ min n B N3
MS m/z 487 (MH'), Rt 2.11 HO i / min A D  (Chiral*)
111  Structure Spectral Data IC50* EC50*  N6 MS m/z
487 (MIT{), Rt 2.11 I 1 min B E  (Chiral*) N  O NJ  0
HO N MS m/z 486 (MW), Rt 2.23 I, / \ min B E  O N5 MS
m/z 540 (MW), Rt 2.25 E  



HO N min B E  ~N N  O NJ O MS m/z 549 (MII', Rt 2.26
HO 4N min B E 112  Structure Spectral Data IC50* EC50*
N NJ o MS ink 563 (MH'), Rt 3.29 110 N min A E  i OH
O NCY O HO N MS m/z 487 (MH4), Rt 3.26 B E  tin O No o
MS m/z471(MH), Rt 2.48 HO Ilizz L min B E  O NJ 0 MS
m/z 485 (MH), Rt 2.62 \o l i % / min A D 113
Structure Spectral Data rC50* EC50*  ,r 



O N NJ MSm/z547(MH'),Rt3.13  NO I N min B E  N ~ I  N
O NJ o MS m/z 561(MH), Rt 1.92  ~O 14 N / \ min A D
(~ MS m/z 729 (MH), Rt 2.49 xo min B F  0 4 ~r I^N ~
O NJ O MS m/z 655 (MH`), Rt 2.23 B F  `I mm Co  O NJ
oop MS m/z 579 (MH'), Rt 2.42 B  min F  \I I~ \ 114
Structure Spectral Data ICso* EC5*  



N~ O NJ N vp O N NIS m/z 592 (MH+), Rt 2.22 I \ B E
min N  O I~f1 MS m/z 646 (MII'), Rt 2.24 B F  min H  O
N6 yy o MS m/z 593 (MH{), Rt 2.07 N-SOH I \ N / \ mm B
B  O O NJ N V H Ni N \ MS m/z 577 (MIi), Rt 2.44  K /
i min B F  *IC50: A>1 NM; B 0.1 pM -1 pM (standard
method); EC50: C >10 AM; D 1 pM - 10 M; E 0.1 pM -1 M;
F <0. l pM (luciferase method). 5 The following table
contains additional compounds of Formula land results
from biological evaluation. The compounds were
prepared using procedures or Its  general methods
described herein. Their characterization data is
described in the text  or in tables that follow. 



Structure IC,0* EC 50*  B E**  D**  0J N - C**  B E**
D**   NO N C**  NH D**  C**  0 OH 0  No N  E*s 116
Structure IC50* ECo*  NN HO N 4 B E**  B E  0 ~ "Iw~o
N~  



/ O O C'**  C Nb ~o ~'~b b C**  0 0  N O I N M, N C**
o fl~ o HO N _   '7 ~ B E  B F -r-1c, I B E 117
Structure IC50* ECSO*  o l o No D  A E  B E  NO N D  B
D**  D  O nN 



HO n D  D  D  O q MO I \ N / / Nr,J C  E  B E 118
Structure IC50 EC 50* E  B E  C7 T E D  Ho N N D  rNX
o \  Ho C q~.  O No ~ B E  D  B F E  B E  



E B E 119  Structure IC56* ECsu* B E  B E  B F  B E  A
D  B E G"p B E  B E  B E  o x B E  B E  B E  B D 120
Structure ICS * ECSO* B D  A C  O A C  A C  B D  O 



O  NO B C  B F  0 tj A C  A C  B D "8pN~ B E  ~IJ o B
D  B D  B E 121  Structure ICso ` ECm* A D  B E  0 N
O x A D  o ^o NO I N N B D  A E  B E N\ A D  



u x~~ A D  xo A D  ~~~~ B E 122  Structure IC r EC"*
0 {max k A C  B E  A C  B E  0 oa 0 " A C  0 a0 i a A
C  A D  B E  B D  HO 0 MR HO ``N B D  OR NO O a OH  a



1 123  Structure ICso* EC~*  at 0 oN  NO N B D  4B E
B E  B B E  B E  B E  B E  B E  B E 124  Structure I *
ECso*  ox 4 A D  OH 0 01 " N B D  B C  O" C Q OH  ~
.s. p 



i^a A E  :~ B F  0 xo N B D  Y B E  No 0 N A E  B D
HO u p ON B C 125  Structure ICso* ECso*  No 0  HO I /
N B D A E  ,ON 0 " A E  ox 0  NO N B D A D  A D**  



-mss B c   C B C  X81 N N -N ON B C   ~Pp B c 126
Structure lc 5o* ECo*   i` N B D  xo 0  `o ( \ x A E
NO 0  xo B D  JL'51 B D  x , ql p B D  xo 



0  l B E  0 0 It B D  0 B D   dap x  B D   J  B E 127
Structure IC, EC 5o*  N o ~O A D  O A E  O " N r B D O
H O " `- B E  Ir / B E   NJ 00 



B E   B p o B a- 0 Ir / 128  Structure 1C50 EC '  N J
N B D  \j I A D  B B E  of B E  rJ N \ N _N ~ ~/ A E
N-N N .N  X B D  B E  ~" N B D 129  



Structure IC50* EC  R  I B E  B D  o 0 i N B E  C A E
O OH 0  NO I / N / B C  0 HO p-NH  O N A E  'p { B E
O N~ ~~N - A D 130  Structure IC50 ECso'  o o  NO " B
E  O B E  A D  A D 



~ B E   P B E  \" a   ~~ - A D   " - A D 131
Structure IC50* EC- o rrJ o  ~o A D  K 0  O O ~o N A D
O 0 o  NO m E i~ N B E  O O`qQ O 4 B E  O 0./m A D  O
NJ 



O No if B D 132  Structure IC50* EC50*  O 0 N q B E
Al+ O A E  C") 0  ", r B E  o ox  o o \ B D  o Co B E
O - B E  O ~V 0  `6q - B  N 



133  Structure IC5SO_ EC u'  a xJ B D  0 0 "o ^ A C  0
a o ~ $p B E  Y'p B E  0 r o B E  0 c~ p B E  J er B E
Y'l E  CY  G J  p B E 134  Structure ~ ICso ECG$  o M~
1 po B E  



"o ^ B E  B HO B E  o '/ A D  B o0 0 q p B E 135
Structure ICsa* ECSO*  ICY 0 0 0 i. E  B B C  B E
/-NH ND / N B E  FNH ~O N  A E  A E  o o /  0 0  



o N  O  O H _ A E 136  Structure IC50* ECo*  rJ o N B
E  N B  B  O 0 p B E  Cjr`n B E  Cr B E  ^N~O  /pr NO"
B D } -d B E  ~NN B E 137  Structure IC50* ECso*  0 ox



~O N A D  o o  ~o A B  NO x I x T BD y  B D  0 0 I N A
E  B E  0 on 0  ~o I~ N A D  B E 138  Structure Icso *
EC50 A D  "J B D  B E  O HJ o  ~o H A D  



a O NJ  O NO H - B E  A E  B E  A D  0 1 B E 139
Structure IC50* EC5o*  x~ 0 0 "- B E  rN B  NO Opp NN
B E  0% NO   `q~p B E  .f ax ~~8p B E   ~p8p B B  



moo, B E  B E 140  Structure ICS * EC *  O / N %% NH /
B E  N'$ O O N-Y  L/ NH O i N B B  0` NH I. O 0 '^iON
0  11, N  N-$-N o tl \ / B E  0 o  11 N o B E  0 o o N
[>-0 \ \ / B E O CNH  I0 N >0 a \ / B E  



0 o ~NH 0H B B 0 141  Structure ICsO* ECS  0 0 N  O /
NI 0 $ E  E  O H O ~N  HO N i \ C  O ON HO N C  C/ N
O~NH O D**  N ~ of 142  Structure I * EC 50*  r0 o NJ



0 0 N og E  oo O Nv  N O o  O pp *ICS0: A>1 M; B <0.02
pM -1 pM (two of the examples were more potent than
0.02M so a specific value was not determined); EC50: C
>10 M; D I M - 10  M; E 1.0 M - 0.01 M. ** EC50
determined via Luciferase assay. All others are 5
determined via the FRET assay. * **IC50: determined
via the standard method  (without preincubation). All
others via the modified method (with preincubation).
10 143  General procedure for the preparation of
13-cyclobexyl-7H-indolo[2,1-a][2]benzazepine-
6,10-dicarboxylic acid, diesters HO  Rio 2 CHo Br I \
6(OH)2 R,o2O I / \ R2 Jj ~(OR+h  2 3 4 10  a b  co2R3 



81020 N (a) 1.2 equiv of 2, LiCI (3 equiv), Pd(PPh3)4
(0.04 equiv), IM Na2CO3, EtOH- toluene, 85-90 C (b)
1.2-1.5 equiv of 4, Cs2CO3 (1.2 equiv), DMF, 50-60 C O
HO  O \  10 Methyl
11-cyclohexyl-6-hydroxy-6M-isaindolo[2,]-a]indole-3-ca
rboxylate (3;  Rl = Me, R2 = FI). A stirred mixture of
methyl 2-bromo-3-cyclohexyl-1 H-indole-6- carboxylate
(10.1 g, 30 mmol), 2-formylphenylboronic acid (5.4 g,
36 mmol), L1CI  (3.8 g (90 moral) and Pd (PPh3)4 (1.6
g, 1.38 mmol) in 1M Na2CO3 (40 mL) and 1:1 15
EtOH-toluene (180 mL) was heated under nitrogen at 85
oC for 3 hours. Reaction  mixture was allowed to cool
and then extracted with EtOAc (2X 100 mL), washed
with water, brine and then dried (MgSO4). Evaporation
of solvents afforded 13.3 g  of crude product which
was triturated with DCM and hexanes to provide pure
desired  product (7.52 g, 70%). LC-MS: m/e 360 (M-H)';
344 (M-17)+. 1H NMR (400 MHz, 20 CHLOROFORM-D) S ppm
1.33 - 1.60 (in, 4 H) 1.77 - 2.01 (m, 6 H) 2.80 (d,
.1=11.83 Hz, 1 Ii) 3.02 - 3.18 (m, l H) 3.89 (s, 3 H)
6.49 (d, .211.33 Hz, 111) 7.34 (t, 144  .Y7.55 Hz, 1
H) 7.46 (t,.1-"7.55 Hz, 1 H) 7.62 (d, .Y7.30 Hz, I H)
7.66 - 7.74 (m, 2  H) 7.77 (d, .F--7.81 Hz, 1 H) 8.21
(s, 1 H). o 0~  5 Methyl
13-cyclohexyl-6-(methoxycarbonyl)-7H-indolo[2,1-aJ[2Jb
enzazepine- 10-carboxylate (5; RI = R3 = Me, R2 = H).
A stirred suspension of methyl 11-
cyclohexyl-6-hydroxy-6H-isoindolo[2,
1-ajindole-3-carboxylate (3.61 g, lOmmol),  Cs2CO3
(3.91 g, 12 mmol) and trimethyl 2-phosphonoacetate
(2.86g, 14 mmol) in 10 an. DMF (40 mL) was heated at
60 C under nitrogen for 3 h. Resultant yellow  



suspension was cooled to it and water was added with
vigorous stirring. The yellow  precipitate was
filtered off, washed with water and then air dried
overnight to afford  the designated compound (4.124g,
96%). LC/MS: m/e 430 (MW); 1H NMR (400  MHz,
CHLOROFORM-D) S ppm 1.30 - 1.46 (m, J=14.86 Hz, 2 H)
1.55 (s, 2 H) 1.77 15
(s,211)1.85-2.18(m,4H)2.76-2.89(m,1H) 3.84
(s,3H)3.95(s,3H)4.19(s,1  H) 5.68 (s, 1 H) 7.38 - 7.63
(m, 4 H) 7.74 (dd, J=8.44,1.39 Hz, 1 H) 7.81 - 7.98
(m, 2  H) 8.29 (d,.rl.01 Hz, 1 H). Part L Preparation
of Sulfamide and N-Boc-Sulfamide  20 Method  / 0
t-BuOH, CH2a2 R 0s WA \"j  O/Ni 'p 91 R2 ~n~ N$~ Rill
CSI A B  25 145  A-2 o  0 'H NMR (400 MHz,
CHLOROFORM-D) S ppm 1.47 (s, 9 H) 1.85 - 1.98 (m, 4 H)
5 3.42 - 3.57 (m, 4 H) 7.00 (s, 1 H) B-2 0 0  GN'S`N"z
'H NMR (400 MHz, MeOD) S ppm 1.85 - 1.93 (m, 4 H) 3.17
- 3.28 (m, 4 H)  10 A-3 



00  ,-~N'Sll Boc 'H NMR (400 MHz, CHLOROFORM-D) S ppm
1.20 (t, .1=7.18 Hz, 3 H) 1.47 (s, 9  15 H) 2.95 (s, 3
H) 3.35 (q, J--7.05 H7,2 H) 7.00 (s, 1 H) A-4 0 0 ~BOc
" 'H NMR (400 MHz, CHLOROFORM-D) 8 ppm 1.20 (t,
.,F-7.18 Hz, 6 H) 1.47 (s, 9  20 H) 3.41(q, .Y7.30
H7,3 H) 7.04 (s, I H) A-6 1a0 Neoc  H 'H NMR (400 MHz,
CHLOROFORM-D) S ppm 1.21 (d, .x-6.55 Hz, 6 H) 1.48 (s,
9  25 H) 3.47 - 3.66 (m, 1 H) 146  Part 11. Final
Compounds Gip O WA Cy ' vimC  Tert-butyl
pyrrolidin-1-ylsulfonylcarbamate (160 mg, 0.64 mmol)
was  dissolved in TFA/DCM (1/1, 1 mL) and stirred for
1 h. removed the solvents in  vacuo and added acid 2
(40 mg, 0.1 mmol), DMAP (104 mg, 0.8 mmol), Nl-
((ethylimino)methylene)
N3,N3-dimethylpropane-l,3-diamine hydrochloride (102
10 mg, 0.53 mmol), DCM (2 mL). The mixture was stirred
o/n and purified by prep  HPLC to afford the product
as a redish solid (18.4 mg, 34%). 1H NMR (400 MHz,  



CHLOROFORM-D) S ppm 1.05 - 2.28 (m, 14 H) 2.83 - 3.05
(m, I H) 3.39 - 3.76 (in,  4 H) 4.61 (s, 1 H) 5.50 (d,
.15.61 Hz, 1 H) 7.04 - 7.60 (m, 4 H) 7.86 (dd,
.F-8.56,  1.26 Hz, 1 H) 7.92 - 8.02 (in, 1 H) 8.63 (s,
111) 9.55 (s, 1 H) 10.47 (s, l H) LC-MS  15 (retention
time: 3.08; MS m/z 507 (M+H). N no  N WBC, MW \ A
mixture of cyclopropylsulfonaniide (77 mg, 0.64 mmol)
added acid 2 (60  20 mg, 0.13 mmol), DMAP (71 mg, 0.58
mmol), N1-((ethylimino)methylene)-N3,N3-
dimethylpropane-l,3-diamine hydrochloride (49 mg, 0.26
mmol) in DMF (2 mL) was  stirred o/n and purified by
prep HPLC to afford the product as a solid (14.2 mg,
29 147  %). 1H NMR (400 MHz, CHLOROFORM-D) D ppm 1.03
-1.70(m, 10 H) 1.69 - 2.13 (m, 4 H) 2.52 - 2.68 (m,
.x7.93, 7.93 Hz, 1 H) 2.93 - 3.93 (m, 9 H) 4.64 (d, I
H)  4.91 (d, 1 H) 6.88 (d, J=19.64 Hz, 1 H) 7.37 -
7.65 (m, 5 H) 7.92 (d, J=8.56 Hz, 1 H)  8.07 (s, 1 H)
(retention time: 2.98; MS m/z 574 (M+H). 5 0  Co  0 N
0 0 0 Vq o ryJ NJ  ' N WSC.OMAPON  Spy DMF H I / / / \
Acid 2 A mixture of methanesulfonamide (50 mg, 0.53
mmol), added acid 2 (50 mg,  



10 0.11 mmol), DMAP (104 mg, 0.85 mmol),
N1-((ethylimino)methylene)-N3,N3- dimethylpropane-
1,3-diamine hydrochloride (51 mg, 0.27 mmol) in DMF
(1.5 mL)  was stirred o/n and purified by prep HPLC to
afford the product as a solid (19.9 mg,  29 %). 1H NMR
(400 MHz, CHLOROFORM-D) S ppm 1.13 -1.63 (m, 4 H)1.76
(d,
J=7.30Hz,2H)1.84-2.16(in,4H)2.73-2.90(m,1H)3.27-3.80
(m,8H)3.48 15 (s, 3 H) 4.37 (s,1 H) 5.12 (s,1 11) 6.91
(s, 1 H) 7.38 - 7.45 (m, 1 H) 7.46 - 7.60 (m, 4  H)
7.91 (d, j--8.56 Hz, 1 H) 8.11 (s, I H); LC-MS
(retention time: 2.94; MS m/z 548  (M+H). 0 ,0 N 148
0O  Co O O O O 4N  WO W N Mc.UOMP NN A mixture of
ethanesulfonamide (46 mg, 0.4 mmol), added acid 1 (40
mg,  0.08 mmol), DMAP (45 mg, 0.37 mmol),
N1-((ethylimino)methylene)-N3,N3 5
dimethylpropane-1,3-diamine hydrochloride (41 mg, 0.21
mmol) in DMF (1.5 mL)  was stirred o/n and purified by
prep HFLC to afford the product as a solid (19.1 mg,
40 %). 1H NMR (400 MHz, CHLOROFORM-D) S ppm 1.10 -1.53
(m, 7 H) 1.64 - 1.82 (m, 2 H) 2.02 (s,4H)2.84(d,J
15.11 Hz,1H)3.14-3.82(m,10H)4.35(s,1  H) 5.12 (s, 1 H)
6.90 (s, 1 H) 7.32 - 7.63 (m, 5 H) 7.78 - 7.94 (m, 1
H) 8.16 (s, I 10 H)LC-MS (retention time: 3.00; MS m/z
562 (M+H). o N?  o o" ,) Co Co  



O q w0 O ~~i N V=GDMAP op  7 r+k H  ow  15 A mixture
of propane-2-sulfonamide (52 mg, 0.4 mmol), added acid
1 (40  mg, 0.1 mmol), DMAP (52 mg, 0.43 mmol),
N1-((ethylimino)methylene)-N3,N3-
dimethylpropane-1,3-diamine hydrochloride (41 mg, 0.21
mmol) in DMF (1.5 mL)  was stirred o/n and purified by
prep HPLC to afford the product as a solid (19 mg, 39
20 %).1H NMR (400 MHz, CHLOROFORM-D) S ppm 1.08 - 1.58
(m, 4 H) 1.48 (d,
.-7.05Hz,6H)1.69-1.82(m,2H)1.85-2.22(m,4H)2.75-2.89(m,
IH)3.30 149  3.71 (m, 8 H) 4.03 - 4.15 (m, 1 H) 4.35
(s, 1 H) 5.10 (s, I H) 6.90 (s, 1 H) 7.34 - 7.63  (m,
5 H) 7.82 - 7.90 (m, I H) 8.13 (s, I H); LC-MS
(retention time: 2.98; MS m/z  576 (M+H). o 0  "o ys~
~ / / \  5 o Co  0 0 0 0 o`11i N VW. DMAP ~{ N ~7
B~Mie / / \ 5 H / /  -- DIIF A mixture of
2-methylpropane-2-sulfonamide (58 mg, 0.4 mmol), added
acid  1 (40 mg, 0.08 mmol), DMAP (54 mg, 0.44 mmol),
Ni-((ethylimino)methylene) 10
N3,N3-dimethylpropane-1,3-diamine hydrochloride (41
mg, 0.21 mmol) in DMF (1.5  



mL) was stirred o/n and purified by prep HPLC to
afford the product as a solid (3.5  mg, 7 %). 1H NMR
(400 MHz, CHLOROFORM-D) S ppm 1.12 - 1.58 (m, 4 H)
1.58 (s, 9 H)  1.67 - 2.19 (m, .ft120.61 Hz, 5 H) 2.82
(s, I H) 3.05 - 3.76 (m, 10 H) 4.37 (s, I H)  15 5.06
(s, 1 H) 6.85 (s, I H) 7.34 - 7.60 (m, 4 H) 7.83 -
7.97 (m, 1 H) 8.08 (s, 1 H) LC- MS (retention. time:
3.02; MS m/z 590 (M+H). Co  NJ  ecbo. 150 0 J~ NJ O pp
.O O  wsa oMar s q i A mixture of benzenesulfonamide
(67 mg, 0.4 mmol), added acid 1 (40 mg,  0.08 mmol),
DMAP (52 mg, 0.43 mmol),
Nl-((ethylimino)methylene)-N3,N3 5
dimethylpropane-l,3-diamine hydrochloride (41 mg, 0.21
mmol) in DMF (1.5 mL)  was stirred o/n and purified by
prep HPLC to afford the product as a solid (22 mg, 40
%). I H NMR (500 MHz, CHLOROFORM-D) 8 ppm 1.14 - 1.60
(m, 4 H) 1.75 (d,  J=8.85 Hz, 2 H) 2.01 (s, 4 H) 2.70
- 2.95 (m,1H)3.16-3.81(m,8H)4.32(s,1H)  5.08
(s,1H)6.89(s,1H)7.36-7.42 (m,IH)7.43-7.57
(m,6H)7.59-7.68(m,1 10 H) 7.85 (d, .F=8.55 Hz, i H)
8.11 (s, I H) 8.18 (d, J=7.32 Hz, 2 H); LC-MS
(retention  time: 3.06; MS m/z 610 (M+H). A  O O ~o Co
O NJ NJ  



Q O NH~ N WBC, OIL11P O GN na I~ - G q DUF 15 A
mixture of pyrrolidine-1-sulfonamide (64 mg, 0.4
mmol), added acid 1 (40  mg, 0.08 mmol), DMAP (82 mg,
0.66 nunol), N1-((ethylimino)methylene)-N3,N3-
dimethylpropane-1,3-diamine hydrochloride (57 mg, 0.30
mmol) in DMF (1.5 mL) 20 was stirred o/n and purified
by prep HPLC to afford the product as a solid (17 mg,
33  %). 1H NMR (400 MHz, CHLOROFORM-D) S ppm 1.14 -
1.56 (m, 4 H) 1.77 (d,  .J 6.80Hz,2H)1.85-2.20
(m,8H)2.71-2.93 (m,1H)3.26-3.83(m,12H)4.37 151  (s, I
H) 5.13 (s, 1 H) 6.86 - 6.90 (m, I H) 7.34 - 7.62 (m,
5 H) 7.86 - 7.93 (m, 1 H)  8.13 (s, 1 H). LC-MS
(retention time: 3.05; MS m/z 603 (M+H). J U  5 The
Boc sulfamide compound (121 mg, 0.51 mmol) was
dissolved in  TFA/DCM (1/1, 1 mL) and stirred for 1.5
It and removed the solvents in vacuo. To  the residue
was added acid (40 mg, 0.1 mmol), DMAP (125 mg, 1.02
mmol), Nl-
((ethylimino)methylene)-N3,N3-dimethylpropane-1,3-diam
ine hydrochloride (57mg, 10 0.3 mmol), DMF (1.5 mL).
the mixture was stirred o/n and purified by prep HPLC
to  afford the product as a solid (8.3 mg, 17 %). 1H
NMR (400 MHz, CHLOROFORM- D) S ppm 1.23 (t, .Y7.18 Hz,
3 H) 1.31 - 1.61(m, 4 H) 1.77 (d, J=8.06 Hz, 2 H) 1.85
-2.18 (m, 4H) 2.77-2.88 (in, 1H)3.06(s,3H)3.29-3.72
(m, 10H)4.36(s, 1111)  5.15 (s, I H) 6.87 (s, 1 H)
7.38 - 7.43 (m, 1 H) 7.45 - 7.54 (in, 3 H) 7.52 - 7.64
(m, 1 15 H) 7.90 (d, .Y-8.31 Hz, 1 H) 8.11 (d, ./=1.01
Hz, 1 H) LC-MS' (retention time: 3.09;  MS m/z 591
(M+H), ro  



NJ  o, yo 0 j  20 The Boc sulfamide compound (128 mg,
0.51 mmol) was dissolved in  TFA/DCM (1/1, 1 mL) and
stirred for 1.5 h. and removed the solvents in vacuo.
To 152  the residue was added acid (40 mg, 0.1 mmol),
DMAP (125 mg, 1.02 mmol), Nl-
((ethylimino)methylene)-N3,N3-dimethylpropane-1,3-diam
ine hydrochloride (57mg,  0.53 mmol), DMF (1.5 mL).
the mixture was stirred o/n and purified by prep HPLC
to afford the product as a solid. (11 mg, 21 %).1H NMR
(400 MHz, 5 CHLOROFORM-D) S ppm 1.17 -1.27 (m, 6 H)
1.32 -1.62 (m, 4 H) 1.76 (d, J7.81
Hz,2H)1.87-2.13(m,4H)2.78-2.88(m,1H)3.04(d,J26.69Hz,4H
)3.34- 3.69 (m, 8 H) 4.36 (s, I H) 5.16 (s,1 H) 6.87
(s, I H) 7.37 - 7.42 (m, I H) 7.43 - 7.53  (m, 3 H)
7.55 - 7.62 (m,1 H) 7.90 (d, J8.56 Hz, 1 H) 8.11 (s,1
H) LC-MS (retention time: 3.17; MS m/z 605 (M+H).  10
Co gb ~A  N MBC, IXIRP  ~ ~~ NA OAF The Boc sulfamide
(126 mg, 0.63 mmol) was dissolved in TFA/DCM (1/1, 1
15 mL) and stirred for 2 h. removed the solvents in
vacuo and added acid 2 (50 mg, 0.1  mmol), DMAP
(129mg, 1.06 mmol), N1-((ethylimino)methylene)-N3,N3-
dimethylpropane-1,3-diamine hydrochloride (71 mg, 0.37
mmol), DMF (1.5 mL). the  mixture was stirred o/n and
purified by prep HPLC to afford the product as a solid
(14.7 mg, 31 %). 1H NMR (400 MHz, CHLOROFORM-D) S ppm
1.10 - 1.56 (m, 4 20 H)1.21 (d, J=6.30 Hz, 6 H) 1.74
(s, 2 H) 1.88 - 2.13 (m, J18.63 Hz, 4 H) 2.76 - 



2.87 (m, 1 H) 3.38 - 4.04 (m, 9 H) 4.28 (s, I H) 5.17
(s,1 H) 6.84 (s, I H) 7.37 - 7.43  (m, 1
H)7.44-7.52(m,2H)7.52-7.62(m,2H)7.88(d,J J=8.56 H1 H)
8.18 (s, 1  H). LC-MS (retention time: 3.07; MS m/z
591 (M+H). 153  N:) N 0 0 i N \ ().0 O PdKNz N A
suspension of compound 13 (10.5 mg, 0.02) in minimum
amount of TFA- McOH and small amount of Pd/C (10%) was
added. The mixture was stirred for 4 h  5 under H2
balloon pressure, filtered off the solid and removed
the solvent to afford the product as a colorless
glass. (6.7 mg, 64%) LC-MS (retention time: 3.09; MS
m/z  564 (M+H). Co ro  O NJ NJ  Q 00 0,x+0 0 M , PNC.
N, H ' N  10 A suspension of compound 13 (11 mg,
0.02mmol) in minimum amount of  TFA-MeOH and small
amount of Pd/C (10%) was added The mixture was stirred
for 4 h under H2 balloon pressure, filtered off the
solid and removed the solvent to  afford the product
as a colorless glass (7.4 mg, 68%). 111 NMR (500 MHz,
15 CHLOROFORM-D) S ppm 1.18 -1.31(m, 6 H) 1.32 - 1.81
(m, 6 H) 1.83 - 2.20 (m,
4H)2.69-2.98(m,3H)3.06-3.18(m,1H)3.37-3.94(m,9H)4.04-4
.25(i ,1  H) 4.64 (d, J=14.65 Hz, I H) 7.30 - 7.47 (m,
4 H) 7.62 (dd, J8.55,1.22 Hz, I H)  7.86 - 7.91 (m, 1
H) 7.95 - 8.04 (m,1 H) LC-MS (retention time: 3.11; MS
m/z 578  (M+H).  20 



0 r:Do  N  g5y0 O Pd/C. H. NN  rr~y / ' / / / r ~S4N0
I \ N  154  The product (10.8 mg,77%) was obtained
from the same unsaturated compound  (13.3mg), 0.02
mmol) method as in Example 37 compound 39 was used.
10.  LC-MS (retention time: 3.17; MS m/z 612 (M+H). O4
y0  5 ^~ Nv o GM~o  A mixture of
pyrrolidine-l-sulfonamide (63 mg, 0.4 mmol), added
acid 1 (40  10 mg, 0.08 mmol), DMAP (103 mg, 0.84
mmol), Nl-((ethylimino)methylene)-N3,N3
dimethylpropane-1,3-diamine hydrochloride (57 mg, 0.3
mmol) in DMF (1.5 mL)  was stirred o/n and purified by
prep HPLC to afford the product as a solid (13.9 mg,
27 %). 'H NMR (400 MHz, CHLOROFORM-D) S ppm 1.19 -
1.50 (m, 4 H) 1.62 (s,
1H)1.76(s,2H)1.84-2.13(m,5H)2.49(s,2H)2.69-2.96(m,3H)3
.35-3.92 15 (m, 12 H) 4.22 (dd,.r14.60, 11.83 Hz, I H)
4.30 - 4.43 (in, 1 H) 4.69 (d,.)--14.60  Hz,1 H) 7.32
- 7.54 (in, 4 H) 7.81- 7.95 (m, 2 H) 8.14 (s, 1 H),
LC-MS (retention  time: 3.10; MS m/z 605 (M+H). OJO
20 155  Co ( o NJ 0 NJ  



VVSC p`Sp p DMAP `1o N N N3: Mph / / / \ orr , \  A
mixture of cyclopropysulfonamide (64 mg, 0.53 mmol),
acid (25 mg,  0.05mmol), DMAP (100 mg, 0.82 mmol),
Nl-((ethylimino)methylene)-N3,N3 5
dimethylpropane-1,3-diamine hydrochloride (80 mg, 0.42
mmol) in DMF (1.5 mL)  was stirred o/n and purified by
prep HPLC to afford racemate product as a glass (3.7
mg, 13 %). 1H NMR (400 MHz, CHLOROFORM-D) 8 ppm 1.03 -
1.57 (m, 6 H)  1.86-2.14(m,411)2.65 (d,J=13.60 Hz, I
H)2.59-3.27(m,6H)3.33-3.46(m, 1  H) 3.51- 3.87 (m, 7
H) 4.15 - 4.26 (m, 1 H) 4.29 - 4.42 (m, 1 H) 4.66
(none, 1 H) 10 4.67 (d, J--14.86 Hz, 1 H) 7.32 - 7.47
(m, 3 H) 7.52 (dd, .7=8.18,1.39 Hz, 1 H) 7.81 - 7.98
(m, 2 H) 8.13 (s,1 H) 8.69 (s, 1 H) 9.34 (s, l H);
LC-MS (retention time: 3.34  MS m/z 576 (M+H). d d  15
Resoluted the racemate (97 mg) on Chiralpak AD
column(Chiralpak AD  column, 4.6 x 50mm, 5pm,
Solvents: 60% CO2 - 40% Methanol,Temp: 35C,  Pressure:
150 bar, Flow rate: 2 mUmin) to supply optcal pure two
enantiomers.  Enantiomer one peak 1 (23.0 mg); 1H NMR
(400 MHz, CHLOROFORM-D) S ppm 20
1.06-1.51(m,6H)1.73(s,4H)1.81-2.19 (m, 4 H) 2.55 -
3.00 (m, 4 H) 3.06 - 3.27 (m, 1 H) 3.49 - 3.88 (m, 8
H) 4.08 - 4.43 (m,1H)4.70(d,J=14.60 Hz,1H)
7.30-7.47(m,3H)7.51-7.62(m,IH)7.84-7.98(m,2H)8.16(d,J=
1.01Hz,1  H), Chiral HPLC: retention: 6.26 (Chiralpak
AD column, 4.6 x 250mm, 5pm,  Solvents: 60% CO2 - 40%
Methanol). 156  Enantiomer two (peak two, 24.1mg). 1H
NMR (400 MHz, CHLOROFORM-D) 8
ppm0.95-1.49(m,4H)1.58-2.28(m,10H)2.52-3.00(m,4H)3.05-
3.24(m,1  



H) 3.30 - 3.48 (m, 1 H) 3.49 - 3.90 (m, 7 H) 4.11 -
4.43 (m, 1 H) 4.72 (d, J14.60  Hz, 1 H) 7.26 - 7.59
(m, 5 H) 7.79 - 7.99 (m, 1 H) 8.17 (d,.F=1Al Hz, 1 H);
HPLC: 5 retention: 11.84 (Chiralpak AD column, 4.6 x
250mm, 5pm, Solvents: 60% C02 - 40% Methanol). 0  0110
10 A mixture of methanesulfonamide (45 mg, 0.53 mmol),
acid (25 mg,  0.05mmol), DMAP (100 mg, 0.82 mmol),
Nl-((ethylimino)methylene)-N3,N3-
dimethylpropane-1,3-diamine hydrochloride (80 mg, 0.42
mmol) in DMF (1.5 mL)  was stirred o/n and purified by
prep HPLC to afford the product as a glass (6.7 mg,
23 %). 1H NMR (400 MHz, CHLOROFORM-D) 8 ppm 1.12 -
1.50 (m, 411)1.58  15 1.83
(m,2H)1.86-2.17(m,4H)2.57-3.00(m,3H)3.31-3.52(m,4H)3.5
2- 3.96(m,8H)4.10- 4.46 (m, 1 H) 4.66 (d,J=14.60Hz, 1
H) 7.32-7.58 (m, 4H)  7.78 - 7.96 (m, 2 H) 8.12 (s, 1
H). LC-MS (retention time: 3.44; MS m/z 550 (M+H).
Resoluted the racemate (97 mg) on Chiralpak AD
column(Chiralpak AD column, 4.6  x 50mm, 5pm,
Solvents: 60% C02 - 40% Methanol,Temp: 35C, Pressure:
150 bar, 20 Flow rate: 2 mUmin) to supply optcal pure
two enantiorners. 157   CM.%.kM~ C111+  OpBd1ji'apw.
o..= Resoluted the racemate compound 34 (92 mg) on
Chiralpak AD column (Chiralpak  AD column, 4.6 x
250mm, 5m, Solvents: 60% CO2 - 40% Methanol, Temp:
35C,  5 Pressure: 150 bar, Flow rate: 2 mL/min.) to
supply two optcal pure enantiomers. Enantiomer one:
Peak 1 (26.1 mg); 1H NMR (400 MHz, CHLOROFORM-D) S
ppm1.12-1.54(m,4H)1.55-1.81(m,2H)1.87-2.16(m,4H)2.55-3
.06(m,3  H)3.36-3.50(m,3H)3.52-3.92(m,8H)4.12-4.41(m,
1 H) 4.72 (d,.)---14.60 



10 Hz, 1 H) 7.30 - 7.64 (m, 4 H) 7.84 - 8.01 (m, 2 H)
8.18 (s, 1 H); LC-MS (retention  time: 3.30; MS m/z
550 (M+H). Chiral HPLC: retention: 5.47 ( (Chiralpak
AD  column, 4.6 x 250mm, 5m, Solvents: 60% CO2 - 40%
Methanol). Enantiomer two: peak 2 (25.0 mg); I H NMR
(400 MHz, CHLOROFORM-D) S 15
ppm1.03-1.57(m,611)1.86-2.14(m,411)2.65(d,.i13.60Hz,1
H)2.59-3.27  (m,6H)3.33-3.46(m,1H)3.51-3.87 (to,7ID
4.15-4.26(m,1H)4.29-4A2  (m, I H) 4.67 (d,.)--14.86
Hz, 1 H) 7.32 - 7.47 (m, 3 H) 7.52 (dd, .)-='8.18,
1.39 Hz, 1  H) 7.81 - 7.98 (m, 2 H) 8.13 (s,1 H) 8.69
(s, I H) 9.34 (s, I H) Chiral HPLC:  retention: 11.13
((Chiralpak AD column, 4.6 x 250mm, 5pm,,Solvents: 60%
CO2 - 20 40% Methanol). 25 158
13-Cyclohexyl-N-[(dimethylamino)carbonyl)]-6-(4-morpho
linylcarbonyl)-7H- indolo[2,
1-a][2]benzazepine-10-carboxamide O  Co  O NJ  O O NxH
5 To a stirred cold (-20 C) solution of
13-cyclohexyl-6-(4-
morpholinylcarbonyl)-7H-indolo[2,1-a][2]benzazepine-l0
-carboxamide (47 mg, 0.1  mmol) in an. DMF (2 mL) dry
NaIl (10 mg, 0.4 mmol) was added under nitrogen.  The
mixture was allowed to warm to 0 C and then a solution
of Me2N0001 in DMF  (0.5 mL) was added at -20 C.
Reaction mixture was allowed to warm to rt and kept 10
for 1 h and then quenched with water, acidified with
0.5N HCI, extracted with  EtOAc. The crude isolated
product (69 mg) was purified by prep. HPLC to afford
the  designated compound (36 mg; 67%): LC/MS: m/e 541
(MH'); 1H NMR (400 MHz,  



CHLOROFORM-D) O ppm 1.12 - 1.50 (m, 3 H) 1.64 - 2.16
(m, 7 H) 2.78 - 2.89 (m,
IH)3.02-3.17(m,6H)3.30-3.68(m,8H)4.38(s,IH)5.13(s,1H)6
.87(d, 15 .Y2.52Hz,IH)7.36-7.43 (m, I H) 7.44 - 7.55
(m, 3 H) 7.56 - 7.62 (m, I H) 7.91  (dd,.tz8.56, 3.53
Hz, 1 H) 8.08 (s, I H). LCMS data Stop time: Gradient
time + 1 minute; Starting conc: 0'/ B unless
otherwise noted. Eluent A: 5% CH3CN / 95% H2O with 10
mM NH4OAc (for 20 columns A and D); 10 % MeOH / 90 %
H2O with 0.1% TFA (for columns B and C)  Eluent B: 95%
CH3CN / 5% H2O with 10 mM NH4OAc (for columns A and D)
90  % McOH / 10 % H2O with 0.1 %TFA (for colunnis B
and C). Column A:  Phenomenex 100 4.6 x 50 mm C18;
Column B: Phenomenex C18 l0 3.0 x 50 mm;  Column C:
Phenomenex 4.6 x 50 mm C18 100; Column D: Phenomenex
Lina C18  25 5p3.0x50mm. 159 O  N 0-" 0  `pHH NN O A
slurry of methyl
2-bromo-3-cyclohexyl-lH-indole-6-carboxylate (1.75 g,
5.22 mmol), LiC1(880 mg, 21.0 mmol),1M aqueous Na2CO3
(13 mL, 13.0 mmol),  5 Pd(PPh3)4 (600 mg, 0.52 mmol)
and tert-butyl 2-(4,4,5,5-tetramethyl-1,3,2
dioxaborolan-2-yl)phenylcarbamate (2.5 g, 7.8 mmol) in
toluene (19 mL) and EtOH  (19 mL) was heated at relfux
for 2h. The reaction mixture was cooled and
concentrated to dryness under vacuum. The residue was
treated with H2O (120 mL)  and extracted with EtOAc( 2
x 200 mL). The combined organics were washed with 10
brine (2 x 20 mL), dried (MgSO4), filtered,
concentrated and purified by SiO2  chromatography
(5-25% EtOAc/hexanes) to yield methyl 2-(2-(tert-
butoxycarbonyl)phenyl)-3-cyclohexyl-lH-indole-6-carbox
ylate (1.8 g, 4.0 mmol,  77%) as a yellow-pink solid.
'HNMR (500 MHz, CDC13) S. 8.26 (d, J= 8.5 Hz, 1H),  



8.14 (s, 1H), 8.11 (s, IH), 7.86 (d, J= 8.2 Hz, IH),
7.82 (dd, J= 8.2, 1.5 Hz, IH), 15 7.43 (ddd, J= 8.5,
7.3, 1.5 Hz, 1H), 7.28 (d, J= 7.6, 1.5 Hz, 1H), 7.11
(ddd, J= 7.6,  7.3,1.2 Hz, 1H), 6.67 (br s, 1H), 3.94
(s, 3H), 2.56 (tt, J=12.1, 3.5 Hz, 1H), 1.97 - 1.22
(m, IOH), 1.45 (s, 9H). LCMS: m/e 449 (M+H)+, ret time
2.39 min, column C,  2 minute gradient, start at 0% B.
0 0  \ pNHHNN 0  20 160  A slurry of methyl
2-(2-(tert-butoxycarbonyl)phenyl)-3-cyclohexyl-lH
indole-6-carboxylate (1.0 g, 2.2 mmol), powdered NaOH
(460 mg, 11.5 mmol) and  nBu WHSOq (150 mg, 0.44 mol)
in 1,2-dichloroethane (10 mL) was heated in a  sealed
tube with microwave irradiation at 100 C for 45 min.
The reaction mixture 5 was cooled to rt, diluted with
CH2CI2 (20 mL) and the solids were removed. The
organics were washed with brine (20 mL) and the solids
were dissolved into saturated  aqueous NH4CI (20 mL)
and extracted with EtOAc (2 x 30 mL). The combined
organics were dried (MgSO4), filtered, concentrated
and purified by SiO2  chromatography (10-20%
EtOAc/hexanes, loaded using CH2C12) to yield methyl 5
10
[(1,1-dimethylethoxy)carbonyl]-13-cyclohexyl-6,7-dihyd
ro-5H-indolo[ 1,2- d][1,4]benzodiazepin-10-carboxylate
(440 mg, 0.92 mmol, 42% (60% based on  recovered
starting indole)) as a light yellow solid. 1HNMR (500
MHz, CDC13) S 8.07  (s, IH), 7.85 (d, J= 8.5 Hz, 1H),
7.75 (dd, J= 8.5, 1.2 Hz, 1H), 7.48 - 7.40 (m, 3H),
7.32 - 7.27 (m, 1H), 4.74 - 4.36 (m, 2H), 3.95 (s,
3H), 3.91 - 3.73 (m, 1H), 3.68  15 3.47 (m, 1H), 3.01
- 2.90 (m, IH), 2.10 -1.25 (m, 10H), 1.20 s (9H).
LCMS: m/e  475 (M+H)+, ret time 2.38 min, column C, 2
minute gradient, start at 0% B. o O HO rQ  



H H  O O A solution of methyl 5-[(l,
l-dimethylethoxy)carbonyl]-13-cyclohexyl-6,7- 20
dihydro-5H-indolo[1,2-d][1,4]benzodiazepin-10-carboxyl
ate (1.08 g, 2.28 mmol) in  MeOH (40 mL), THE (30 mL)
and 5N aqueous NaOH (2mL) was heated at 50 C
overnight. Additional ION aqueous NaOH (6 mL) was
added and the reaction  mixture was again heated at 50
C for 5 h. The reaction was cooled, concentrated
under vacuum and partitioned between EtOAc (60 mL) and
1 saturated aqueous 25 NH4C1(30 mL). The organic layer
was washed with brine (10 mL) and the  combined
aqueous layers were extracted with EtOAc (40 mL). The
combined  organic layers were dried (MgSO4), filtered,
concentrated to yield 5-[(1,1 161
dimethylethoxy)carbonyl]-13-cyclohexyl-6,7-dihydro-5H-
indolo[ 1,2- d][1,4]benzodiazepin-l0-carboxylic acid
(1.01 g, 2.20 mmol, 96%) as a yellow solid.  'HNMR
(500 MHz, Acetone-d6) 8 8.23 (s, 1H), 7.93 (d, J= 8.4
Hz, 1H), 7.75 (d, J  8.4 Hz, 1H), 7.60 - 7.51 (m, 3H),
7.48 - 7.41 (m, 1H), 4.81 (hr s, 111), 4.66 (br a, 5
1H), 3.86 (hr s, 1H), 3.59 (br s, 1H), 3.12 - 2.97 (m,
1H), 2.15 - 1.67 (m, 6H), 1.52 - 1.20 (m, 411), 1.18
(s, 9H). LCMS: m/e 461 (M+H)+, ret time 2.26 min,
column C, 2  minute gradient, start at 0% B. O o  ffJJ
\OU 'O NH HN-\O+ N NH 10 A slurry of methyl
2-(2-(tert-butoxycarbonyl)phenyl)-3-cyclohexyl-lH-
indole-6-carboxylate (100 mg, 0.22 mmol), powdered
NaOH (53 mg, 1.3 mmol) and  nBu4N+HSO4- (15 mg, 0.044
mol) in 1,2-dichloroethane (2 mL) was heated in a
sealed tube with microwave irradiation at 100 C for 45
min. The reaction mixture  



was cooled to rt, diluted with saturated aqueous
NH4C1(20 mL) and extracted with 15 CH2CI2 (2 x 10 mL).
The organics were dried (MgSO4), filtered,
concentrated and  the crude residue was dissolved into
CH2C12 (0.5 mL), treated with TFA (0.5 mL) and
stirred 10 min. The reaction solution was concentrated
to dryness portioned between  saturated aqueous NH4Cl
(3 mL) and EtOAc (3 mL). The organic layer was
concentrated and purified by SiO2 chromatography
(5-25% EtOAc/hexanes, loaded  20 using CH2C12) to
yield methyl 13-cyclohexyl-6,7-dihydro-5H-indolo[1,2-
d][1,4]benzodiazepin-10-carboxylate (24 mg, 0.064
mmol, 29% over two steps) as a  white solid. 'HNMR
(500 MHz, MeOD) 8 8.26 (s, IH), 7.97 (d, J= 8.6 Hz,
1H),  7.77 (dd, J= 8.6,1.5 Hz, 1H), 7.64 - 7.55 (m,
3H), 7.51 - 7.48 (m, 1H), 4.45 (br a,  2H), 3.96 (s,
3H), 3.92 - 3.88 (m, 2H), 3.03 (tt, J=12.2, 3.3 Hz,
1H), 2.21 - 2.10 25 (m, 2H), 1.98 - 1.80 (m, 511),
1.54 - 1.36 (m, 2H). LCMS: m/e 375 (M+H)+, ret time
2.02 min, column C, 2 minute gradient, start at 0% B.
162  O O O _ HO N / N NH  A solution of methyl
13-cyclohexyl-6,7-dihydro-SH-indolo[ 1,2-
d][1,4]benzodiazepin-l0-carboxylate (45.8 mg, 0.12
mmol) in THF/MeOH (1:2,3  mL) and IN aqueous NaOH (0.5
mL) was heated at 50 C for 5 h. The reaction 5
solution was concentrated to remove volatile organics,
neutralized with TFA (0.04  mL) and purified by
preparative HPLC (MeOH/H2O with TFA buffer) to yield
13-
cyclohexyl-6,7-dihydro-5H-indolo[1,2-d][1,4]benzodiaze
pin-l0-carboxylic acid (33  mg, 0.092 mmol, 76%) as
white solid. 'HNMR (500 MHz, MeOD) S 8.25 (s, 1H),
7.96 (d, J= 8.5 Hz, 1H), 7.79 (dd, J= 8.5, 1.2 Hz,
1H), 7.63 - 7.52 (m, 3H), 7.50  10 7.46 (m, 111), 4.44
(br s, 2H), 3.92 - 3.86 (m, 2H), 3.03 (tt, J=12.4, 3.1
Hz, 111),  2.21 - 2.10 (m, 2H), 1.97 - 1.80 (m, 5H),
1.54 - 1.36 (m, 2H). LCMS: m/e 361  



(M+H)+, ret time 1.88 min, column C, 2 minute
gradient, start at 0% B. General procedure for
preparation of acylsulfonamides and acylsulfamides: To
a  15 solution of
5-[(1,1-dimethylethoxy)carbonyl]-13-cyclohexyl-6,7-dih
ydro-SH- indolo[1,2-d][1,4]benzodiazepin-l0-carboxylic
acid (1 equiv.), RSO2CI (5 equiv.)  and DMAP (5
equiv.) in DMA (0.11 M) was added
1-(3-dimethylaminopropyl)-3  ethylcarbodiimide
hydrochloride (4 equiv.). The reaction solution was
stirred at 50  C for 3h, diluted with MeOH/DMSO (1:3,4
mL), and purified by preparative HPLC  20 (MeOH/H20
with TFA buffer). 163  0 0$f O O HO ff0 O  N N7 N 4
N-k,~  Yielded
5-[(1,1-dimethylethoxy)carbonyl]6,7-dihydro-5H-indolo[
1,2-
d][1,4]benzodiazepin-10-carboxamide,13-cyclohexyl-N-[(
dimethylamino)sulfonyl] 5 (172 mg, 0.303 mmol, 64%) as
a white solid. 'HNMR (500 MHz, Acetone-d6) S  10.25
(s, 111), 8.31(s, 1H), 7.96 (d, J= 8.5 Hz, 111), 7.71
(d, J= 8.5 Hz, 1H), 7.61- 7.51(m, 311), 7.48 - 7.41
(m, 111), 4.78 (br s, 111), 4.61 (br s, Ili), 3.65 (br
s, 111),  3.59 (br s, 111), 3.02 (s, 611), 3.04 - 2.95
(m, 111), 2.15 -1.20 (m, 1OH),1.18 (s, 911).  LCMS:
m/e 567 (M+H)+, ret time 2.21 min, column C, 2 minute
gradient, start at 0%  10 B. 0 0 0.1  0  HO \ N N~~ N
N  Yielded
5-[(1,1-dimethylethoxy)carbonyl]-6,7-dihydro-SH-indolo
[1,2 15 d][1,4]benzodiazepin-10-carboxamide,
13-cyclohexyl-N-[(cyclopropyl)sulfonyl]  (75.6 mg,
0.134 mmol, 59%) as alight yellow solid. 'HNMR (500
MHz, McOD) S  



8.21 (a, 0.2511), 8.12 (a, 0.7511), 8.02 (d, J= 8.5
Hz, 0.2511), 7.92 (d, J= 8.5 Hz,  0.7511), 7.69 - 7.38
(m, 511), 4.66 (br s, 111), 4.57 (hr s, 111), 3.79 (br
s, 111), 3.57 (br  s, 111), 3.25 - 3.17 (m, 111), 3.06
- 2.96 (m, 111), 2.20 - 1.11 (m, 1411), 1.18 (s, 911).
20 LCMS: m/e 564 (M+H)+, ret time 2.07 min, column C,
2 minute gradient, start at  30% B. 164  O 0 p p  HO O
3-H  /-,\ ~1  h N N N Yielded
5-[(1,1-dimethylethoxy)carbonyl]-6,7-dihydro-5H-indolo
[1,2- d][1,4]benzodiazepin-l0-carboxamide,
13-cyclohexyl N-[methylsulfonyl] (55 mg,  0.102 mmol,
42%) as an orange solid. LCMS: m/e 538 (M+H)+, ret
time 2.03 min,  5 column C, 2 minute gradient, start
at 30% B. General procedure for BOC deprotection of
acylsulfonamides and  acylsulfamides: The
BOC-protected substrate was dissolved into CH2C&TFA
(2:1,  60 mM) and stirred at A overnight. The reaction
solution was concentrated under 10 vacuum, the residue
was diluted with McOH/DMSO (1:1, 4 mL), and purified
by  preparative HPLC (MeOH/H20 with TFA buffer). is N
s-N H N N O 1 N N NH 15 Yielded
6,7-dihydro-5H-indolo[1,2-d][1,4]benzodiazepin-10-carb
oxamide,  13-cyclohexyi-N-[(dimethylamino)sulfonyl]
(161 mg, 0.284 mmol, 94%) as a yellow  solid.'HNMR
(500 MHz, Acetone-d6) S 8.26 (s, 1H), 7.97 (d, J= 8.5
Hz, 1H), 7.72  (dd, J= 8.5, 1.5 Hz, 1H), 7.41 (dd, J=
7.6, 1.5 Hz, 1H), 7.30 (ddd, J= 7.6,7.6, 1.5  



Hz, 1H), 7.12 (br d, J= 7.6 Hz, 1H), 7.05 (ddd, J=
7.6, 7.6, 1.5 Hz, 1H), 4.53 (br s, 20 211), 3.77 -
3.72 (m, 2H), 3.02 (s, 6H), 3.02 - 2.98 (m, 1H), 1.95
- 1.66 (m, 6H), 1.52 165  - 1.30 (m, 411). LCMS: m/e
467 (M+H)+, ret time 1.83 min, column C, 2 minute
gradient, start at 0% B. 0 0 ~S// $ 0  H . ~1H~0~ d H
N H NH  \ I / \ I  5 Yielded
6,7-dihydro-5H-indolo[1,2-d][1,4]benzodiazepin-10-carb
oxamide,  13-cyclohexyl-N-[(cyclopropyl)sulfonyl]
(40.8 mg, 0.073 mmol, 81%) as a light pink  solid.
'HNMR (500 MHz, MeOD) 8 8.19 (s, 1H), 8.01 (d, J= 8.5
Hz, 111), 7.68 - 7.60 (m, 411), 7.59 - 7.55 (m,1 H),
4.46 (br s, 211), 3.95 (dd, J= 5.8, 5.5 Hz, 211), 3.24
10 -3.17 (m,111),3.08-2.99 (m,111),2.20-2.08 (m,
211),1.99-1.80(m,2H),1.54- 1.37 (m, 2H),1.37 - 1.32
(m, 2H), 1.20 - 1.14 (m, 2H). LCMS: mile 464 (M+H)+,
ret  time 1.52 min, column C, 2 minute gradient, start
at 30% B. 0 0 o;~Jj 00 0  s,  `s~  H ~f N H' \O / H
p/-~NH / I  15 Yielded
6,7-dihydro-5H-indolo[1,2-d][1,4]benzodiazepin-10-carb
oxamide,  13-cyclohexyl-N-[methylsulfonyl] (28.8 mg,
0.066 mmol, 86%) as an orange solid.  



'HNMR (500 MHz, DMSO-d6) 8 11.82 (s, 1H), 8.27 (s,
111), 7.88 (d, J= 8.5 Hz,  1H), 7.61 (dd, J= 8.5, 1.5
Hz, 111), 7.24 - 7.20 (m, 211), 6.95 (d, J= 7.9 Hz,
11), 20 6.87 (dd, J= 7.9, 7.0 Hz, 1H), 5.85 (br a,
111), 4.42 (br s, 211), 3.59 (br s, 2H), 3.41  (s,
311), 2.90 - 2.82 (m,1 11), 2.09 - 1.99 (n1, 211),
1.86 - 1.69 (in, 511), 1.45 - 1.23 (m, 166  3H). LCMS:
m/e 438 (M+H)`, ret time 1.45 min, column C, 2 minute
gradient, start  at30%B. 0 0 o o 0 0  o; s N ,s-NN ~f
x N NH -N H N  N  N 5 To a stirring solution of
6,7-dihydro-5H-indolo[1,2-d][1,4]benzodiazepin-10-
carboxamide, 13-cyclohexyl-N-[(dimethylamino)sulfonyl]
(50 mg, 0.11 mmol) in  THE (1 mL) was added acetyl
chloride (0.05 mL, 0.7 mmol) pyridine (0.009 mL)  and
DIPEA (0.020 mL, 0.12 mmol) The reaction solution was
stirred at it for 10  min, diluted with McOH/DMSO 2:1,
3 mL), and purified by preparative HPLC 10 (MeOH/H20
with TFA buffer) to yield 5-acetyl-13-cyclohexyl-N-
[(dimethylamino)sulfonyl]-6,7-dihydro-5H-indolo[l,2-d]
[1,4]benzodiazepin-10- carboxamide (18.3 mg, 0.059
nunol, 34%) as white solid. 'HNMR (500 MHz,  MeOD) S
8.12 (s, 1H), 7.93 (d, J= 8.6 Hz, 111), 7.72 - 7.53
(m, 5H), 5.05 - 4.97 (m  1H), 4.75 - 4.69 (m, 1H),
3.90 - 3.81 (m, 1H), 3.49 - 3.44 (m, 1M, 3.03 (s, 6H),
3.05 15 - 2.97 (m, IH), 2.16 - 1.79 (m, 6H), 1.64 (s,
3H), 1.62 -1.30 (m, 4H). LCMS: m/e  509 (M+H)+, ret
time 1.86 min, column C, 2 minute gradient, start at
30% B. 0 0 



0\IS N \ Ij O  N N  H S- ' H N NH -N H N  1 N  To a
stirring solution of
6,7-dihydro-SH-indolo[1,2-d][1,4]benzodiazepin-10 20
carboxamide, 13-cyclohexyl-N-[(dimethylamino)sulfonyl]
(59 mg, 0.13 mmol) in  THE (1 mL) was added dimethyl
carbamyl chloride (0.06 mL, 0.6 nunol) and DIPEA 167
(0.022 mL, 0.13 mmol) The clear orange solution was
stirred and heated at 80 C  with microwave irradiation
for 6 h. The reaction solution was cooled to rt,
diluted  with McOH/DMSO 1:1, 3 mL), and purified by
preparative HPLC (MeOH/H20 with  TFA buffer) to yield
6,7-dihydro-5H-indolo[1,2-d][1,4]benzodiazepin-l0 5
carboxamide,
13-cyclohexyl-N-[(dimethylamino)sulfonyl], 5-
[(dimethylamino)carbonyl] (31.7 mg, 0.059 mmol, 47%)
as white solid. 'HNMR  (500 MHz, CDCl3) 8 8.92 (s,
111), 8.03 (s, I H), 7.90 (d, J= 8.5 Hz, 1H), 7.52 -
7.39  (m, 4H), 7.22 (d, J= 7.6 Hz, 1H), 4.57 (br a,
1H), 4.12 - 3.76 (m, 3H), 3.07 (s, 6H),  2.90 - 2.82
(m, 1H), 2.44 (s, 611), 2.10 - 1.15 (in, 1013). LCMS:
m/e 538 (M+H)+, rot  10 time 2.00 min, column C, 2
minute gradient, start at 30% B. O O I N` f O HO EtO O
/lam H N rr  \, N N O O To a stirred solution of
5-[(1,1-dimethylethoxy)carbonyl]-13-cyclohexyl-6,7- 15
dihydro-5H-indolo[1,2-d][1,4]benzodiazepin-10-carboxyl
ic acid (300 mg, 0.65  



mmol), (E)-ethyl
3-(4-(1-aminocyclopentanecarboxamido)phenyl)acrylate
(217 mg,  0.72 mmol) and triethylamine (0.54 mL, 0.41
mmol) in DMSO (4 mL) was added 0- benzotriazol-1-yl
N,N,N,N'-tetramethyluronium tetrafluoroborate (252 mg,
0.79  mmol). The reaction solution was stirred at rt
for lh. An aliquot (0.5 mL, -12.5%) 20 was removed,
diluted with DMSO (1 mL) and purified by preparative
HPLC  (MeOH/H20 with TFA buffer) to yield ethyl
2-propenoate, 3-[4-[[[1-[[(5-[(1, 1 -
dimethylethoxy)carbonyl]-13-cyclohexyl-6,7-dihydro-5H-
indolo[1,2- d][
1,4]benzodiazepin-10-yl)carbonyl]amino]cyclopentyl]car
bonyl]amino]phenyl]-,  (2E) (15.5 mg, 0.021 mmol, 26%)
as a yellow solid. LCMS: mle 538 (M+H)+, ret 25 time
2.00 min, column C, 3 minute gradient, start at 30% B.
168  O O / \ N o \ N NH \ O H PNNH To a stirred
solution of (13-cyclohexyl-6,7-dihydro-5H-indolo[1,2-
d][1,4]benzodiazepin-10-yl)carboxylic acid (230 mg,
0.65 mmol), (E)-ethyl 3-(4-(1- 5
aminocyclopentanecarboxamido)phenyl)acrylate (217 mg,
0.72 mmol) and triethylamine (0.54 ml,, 0.41 mmol) in
DMSO (4 mL) was added O-benzotriazol-l- y1-N,N,N
,N'-tetramethyluronium tetrafluoroborate (252 mg, 0.79
mmol). The  reaction solution was stirred at rt for
lh. An aliquot (0.5 mL, .12.5%) was removed,  diluted
with DMSO and purified by preparative HPLC (MeOH/H20
with TFA 10 buffer) to yield ethyl 2-propenoate,
3-[4-[[[1-[[(13-cyclohexyl-6,7-dihydro-SH-
indolo[1,2-d][1,4]benzodiazepin-l0
yl)carbonyl]amino]cyclopentyl]carbonyl]amino]phenyl]-,
(2E) (11.1 mg, 0.017  mmol, 21%) as a yellow solid.
IHNMR (500 MHz, MeOD) S 8.13 (a, 1H), 7.98 (d, J  =
8.5 Hz, 1H), 7.70 - 7.51 (m, 10H), 6.42 (d, J=16.2 Hz,
111), 4.51 - 4.16 (m, 2H), 15 4.24 (q, J= 7.0 Hz, 2H),
3.97 - 3.87 (m, 2H), 3.09 - 2.98 (m, 1H), 2.56 - 2.45
(m,  2H), 2.26 - 2.07 (m, 4H), 2.00 - 1.78 (m, 9H),
1.53 - 1.36 (m, 3M, 1.33 (t, J= 7.0 Hz,  



3H),. LCMS: m/e 645 (M+H)+, ret time 1.89 min, column
C, 2 minute gradient, start  at 30% B. O O \ , \ N, O
N HO O N . H --,NH  20 To a stirred solution of
(13-cyclohexyl-6,7-dihydro-SH-indolo[1,2-
d][1,4]benzodiazepin-10-yl)carboxylic acid (230 mg,
0.65 mmol), (B)-ethyl 3-(4-(1 169
aminocyclopentanecarboxamido)phenyl)acrylate (217 mg,
0.72 mmol) and  triethylamine (0.54 ml,, 0.41 mmol) in
DMSO (4 mL) was added O-benzotriazol-l-
yl-N,N,N',N'-tetramethyluronium tetrafluoroborate (252
mg, 0.79 mmol). The  reaction solution was stirred at
rt for lh. An aliquot (0.5 ml, -12.5%) was removed. 5
The remaining reaction solution was diluted with H2O
(5 mL) and the precipitate  (yellow solid) that formed
was collected by filtration. This material was diluted
with  THE (12 mL) and MeOH (12 mL) and then treated
with IM aqueous NaOH (4 mL).  The reaction was stirred
6h at 50 C, and concentrated to remove volatile
organic  solvents. The solution was diluted with
saturated aqueous NH4CI (20 mL) and 10 extracted with
EtOAc (40 mL). The remaining sticky solid was
dissolved into H2O  (50 mL) and extracted with EtOAc
(100 mL). The combined organics were dried  (MgSO4),
filtered and concentrated. The residue was purified by
preparative HPLC  (MeOH/H2O with TFA buffer) to yield
an orange solid which was further purified by
preparative HPLC (MeOHJH2O with NH4OAc buffer) to
yield 2-propenoic acid, 3 15
[4-[[[1-[[(13-cyclohexyl-6,7-dihydro-5H-indolo[1,2-dj[
1,4]benzodiazepin-l0-
yl)carbonyl]amino]cyclopentyl]-carbonyl]amino]phenyl]-
, (2E)- (104 mg, 0.17  mmol, 30%) as a light yellow
solid. 1HNMR (300 MHz, DMSO-d6) 8 9.95 (s, 1H),  8.25
(s, 1H), 8.14 (s, 1H), 7.80 (d, J= 8.3 Hz, 1H), 7.65
(d, J= 8.8 Hz, 2H), 7.61 - 7.55 (m, 3H), 7.50 (d,
J=15.9 Hz, IM, 7.23 - 7.15 (m, 2H), 6.92 (d, J= 8.0
Hz, 



20 1H), 6.84 (dd, J= 7.3, 7.3 Hz, 1H), 6.38 (d, J=15.9
Hz, 1H), 5.80 (br s, 1H), 4.44  (br s, 2H), 3.51(br s,
2H), 2.92 - 2.79 (m, 1H), 2.54 (s, 1H), 2.40 - 2.29
(m, 2H), 2.16  - 1.96 (in, 4H), 1.87 - 1.63 (m, 9H),
1.46 - 1.19 (m, 3H). LCMS: m/e 617 (M+H)+, ret  time
1.59 min, column A, 3 minute gradient.  0  o N NH
NN_\  25 170  4-Morpholinecarbonyl chloride (0.30 mL,
2.6 mmol) was added to a solution of (methyl
(13-cyclohexyl-6,7-dihydro-SH-indolo[ 1,2-d] [
1,4]benzodiazepin-10-yl)- carboxylate) (80 mg. 0.16
mmol) in CH2CI2 (3 mL) and triethylamine (0.50 mL).
The reaction mixture was sealed, heated at 100 C for
30 min and then at 1100 C for 5 30 min (--70%
conversion by LCMS) with microwave irradiation,
cooled, diluted  with CH2C12 (-3 mL) washed with H2O
(-5 mL), dried (MgSO4) and concentrated to  dryness.
The residue was purified by preparative HPLC (MeOH/2O
with NH4OAc  buffer) to yield (methyl
(13-cyclohexyl-6,7-dihydro-5H-indolo[1,2
d][1,4]benzodiazepin-10-yl)-carboxylate),
5-(4-morpholinylcarbonyl) (25 mg, 0.51  10 mmol,
301/6) as a light yellow solid. 0 0  HO ` N C) 0  \O _
/ NA ~0, 01, 100  IZI, To a solution of (methyl
(13-cyclohexyl-6,7-dihydro-5H-indolo[1,2 d][
1,4]benzodiazepin-l0-yl)-carboxylate),
5-(4-morpholinylcarbonyl) (25 mg, 0.05  



15 mmol) in McOH//THF (1:1, 1.6 mL) was added I M
aqueous NaOH (0.80 mL). The  reaction mixture was
stirred and heated at 90 C with microwave irradiation
for 15  min in a sealed tube. The clear solution was
diluted with H2O (1 mL), neutralized  with 1M aqueous
HC1 (0.80 mL) and concentrated to remove organic
solvents. The  resultant solids were collected by
filtration, washed with H2O and dried under 20 vacuum
to yield
(13-cyclohexyl-6,7-dihydro-5H-indolo[1,2-d][1,4]benzod
iazepin 10- yl)carboxylic acid,
5-(4-morpholinycarbonyl) (21 mg, 0.05 mmol, 85%) as a
light  yellow solid. 'HNMR (300 MHz, DMSO-d6) 8 8.19
(a, 111), 7.87 (d, J= 8.4 Hz, 1H),  7.63 (dd, J= 8.4,
1.5 Hz, 1H), 7.60 - 7.47 (m, 3H), 7.29 (dd, J= 7.0,1.5
Hz, 1H),  4.84 (br s, 2H), 3.98 - 3.55 (m, 4H), 3.23 -
3.05 (m, 211), 2.88 - 2.69 (in, 511), 2.12  25 1.63
(m, 61-1), 1.51 - 1.06 (m, 4H). LCMS: m/e 472 (M-H)-,
rot time 1.39 min,  column A, 3 minute gradient. 171
O O O TFA HO fO  N NH \ / N H To a solution of methyl
(13-cyclohexyl-6,7-dihydro-5H-indolo[1,2 5
d][1,4]benzodiazepin-10-yl)-carboxylate TFA (80 mg,
0.17 mmol) in triethylamine  (0.20 mL) and CH2C12 (5
mL) which had been stirred for 5 at. was added phenyl
isocyanate (0.20 ml, 1.84 mmol). The reaction solution
was stirred for 2 h at rt,  diluted with CH2C12 (-10
mL) and MeOH (-2 mL) and washed with 1/2 saturated
aqueous NH4Cl (10 mL) and brine (10 mL). The organics
were concentrated to 10 dryness, dissolved into
McOHITHF (1:1, 3 mL) and treated with 1M aqueous NaOH
(0.80 mL). The reaction mixture was stirred and heated
at 80 C with microwave  irradiation for 15 min in a
sealed tube. The clear solution was diluted with H2O
(3  mL), neutralized with lM aqueous HCl (0.80 mL) and
concentrated to remove  organic solvents. The solids
were collected by filtration, washed with water and 



15 purified by preparative HPLC (MeOH/H20 with NH4OAc
buffer) to yield 5H-
indolo[1,2-dj[1,4]benzodiazepine-10-carboxylic acid,
13-cyclohexyl-6,7-dihydro-5- [(phenylamino)carbonyl]
(21 mg, 0.044 mmol, 25%) as an off-white solid. 'H NMR
(300 MHz, CD3OD) 8 8.20 (s, 111), 7.86 (d, J= 8.4 Hz,
1H), 7.75 - 7.59 (m, 511),  7.19 - 6.92 (m, 5H), 4.78
- 4.47 (m, 2H), 4.00 - 3.51 (m, 2H), 3.10 - 2.96 (m,
1H), 20 2.20 - 1.14 (m, 10H). LCMS: m/e 480 (M+H)+,
rot time 1.54 at, column A, 3  minute gradient. 0 O  N
NH N N H ~/ 172  To a solution of methyl
(13-cyclohexyl-6,7-dihydro-SH-indolo[1,2
d][1,4]benzodiazepin-l0-yl)-carboxylate TFA (80 mg,
0.17 mmol) in triethylamine  (0.20 mL) and CH2C12 (5
mL) which had been stirred for 5 min. was added
cyclopentyl isocyanate (0.20 ml., 1.77 mmol). The
reaction solution was stirred 5 overnight at it,
concentrated to dryness, dissolved into McOH/THF (1:1,
3 mL) and  treated with 1M aqueous NaOH (0.80 mL). The
reaction mixture was stirred and  heated at 80 C with
microwave irradiation for 15 min in a sealed tube. The
clear  solution was diluted with H2O (3 mL),
neutralized with 1M aqueous HCI (0.80 mL)  and
concentrated to remove organic solvents. The solids
were collected by filtration, 10 washed with water and
purified by preparative HPLC (MeOH)H20 with NH4OAc
buffer) to yield
5H-indolo[1,2-d][1,4]benzodiazepine-10-carboxylic
acid, 13-
cyclohexyl-5-[(cyclopentylamino)carbonyl]-6,7-dihydro
(8 mg, 0.02 mmol, 10%) as  an off-white solid. 'HNMR
(300 MHz, CD3OD) S 8.14 (s, 1H), 7.84 (d, J= 8.4 Hz,
1H), 7.72 (dd, J= 8.4,1.1 Hz, 1H), 7.68 -7.59 (m, 3H),
7.52 - 7.46 (m, 111), 4.79  15 4.60 (m, 2H), 4.05 -
3.46 (m, 3H), 3.06 - 2.92 (m, 1H), 2.14 -1.25 (m,18H).
LCMS:  m/e 472 (M+H)+, ret time 2.66 min, column A, 3
minute gradient. HO O  



/-~NH -~ N N O H /-~NH  HO / N 20 To a stirred
solution of (13-cyclohexyl-6,7-dihydro-5H-indolo[1,2-
d][ 1,4]benzodiazepin-10-yl)carboxylic acid (29 mg,
0.081 mmol), ethyl 5-(l-
aminocyclopentanecarboxamido)-1-methyl-lH-indole-2-car
boxylate (32 mg, 0.097  nunol) and triethylamine
(0.060 mL, 0.41 mmol) in DMSO (0.5 nL) was added 0-
benzotriazol-1-yl-N,N,N,N'-tetramethyluronium
tetrafluoroborate (32 mg, 0.097 25 mmol). The reaction
solution was stirred at it for 2h, diluted with MeOH
and the  crude solution was purified by preparative
HPLC to give an intermediate ethyl ester  as a white
solid. This material was diluted with THE (1.5 mL) and
MeOH (1.5 mL)  and then treated with 1M aqueous NaOH
(1.5 mL). The reaction was stirred 3h at it, 173
neutralized with IN aqueous HC1(1.5 mL) and
concentrated to remove the organic  solvents. The
resulting precipitate was collected by filtration and
the off-white solid  was shown to be
1H-indole-2-carboxylic acid,
5-[[[1-[[(13-cyclohexyl-6,7-dihydro-
5H-indolo[1,2-d][1,4]benzodiazepin-l0 5
yl)carbonyl]amino]cyclopentyl]carbonyl]amino]-1-methyl
(22 mg, 0.034,42%) (10  mg, 18%, of the intermediate
ester was held out of the final hydrolysis). 'HNMR
(300 MHz, DMSO-d6) S 9.44 (s,1H), 8.26 (s, 1H), 8.21
(s, 1H), 7.92 (a, 1H), 7.84 (d,  J= 8.8 Hz, 1H), 7.62
(d, J= 8.8 Hz, 1H), 7.58 - 7.28 (m, 4H), 7.23 - 7.03
(m, 2H),  4.42 (br a, 2H), 3.98 (s, 3H), 3.62 (s, 2H),
2.93 - 2.80 (m, 111), 2.43 -2.30 (m, 2H), 10 2.20 -
1.96 (m, 4H),1.89 - 1.65 (m, 9H),1.45 - 1.19 (m, 3H).
LCMS: m/e 644  (M+H)+, ret time 2.53 min, column B, 3
minute gradient a o O o  O OH  15 To a stirred
solution of dimethyl 13-cyclohexyl-7H-indolo[2,1- 



a][2]benzazepine-6,10-dicarboxylate (2.6 g, 6.1 mmol)
in DMF (60 niL) was added LiOH (1.45 g, 60 mmol) and
the reaction mixture was heated at 60 C for 2d. The
reaction mixture was cooled internally with ice,
acidified withlM aqueous HC1(pH <  2) and extracted
with EtOAc (350 mL). The organics were washed with H2O
(-.150 20 mL), brine (-150 mL), dried (MgSO4),
filtered and concentrated. The solids were  triturated
with Et20/hexanes (1:2) and collected to yield
methyl13-cyclohexyl-7H-
indolo[2,1-a][2]benzazepine-10-carboxylate,
6-carboxylic acid (2.06 g, 4.96 mmol.  81%) as a
fluffy yellow solid. 'HNMR (500 MHz, DMSO-d6) S 8.18
(a, 111), 7.94 (d,  J= 8.5 Hz, 2H), 7.88 (s, 1H), 7.88
(d, J= 7.6 Hz, 1H), 7.67 - 7.55 (m, 413), 5.58 (br 25
s, 1H), 4.15 (br s, 111), 3.90 (s, 3H), 2.84 - 2.75
(m, 1H), 2.10 - 1.65 (m, 6H),1.49 - 1.07 (m, 4H).
LCMS: m/e 416 (M+H)+, ret time 1.47 min, column A, 2
minute  gradient. 174  a  0 0 p o CN4 0,,ip p NNH N2$1
a N-a.  H H  N N Trifluoroacetic acid (1.5 mL) was
added dropwise to a stirred solution of 1-
piperazinecarboxylic acid,4-[[13-cyclohexyl-10 5
[[[(dimethylamino)sulfonyl]amino]carbonyl]-7H-indolo[2
,1-a][2]benzazepin-6- yl]carbonyl]-, 1,1-dimethylethyl
ester (77 mg. 0.11 mmol) in CH2CI2 (1.5 mL). The
reaction solution was stirred 2h, concentrated and the
residue was purified by  preparative HPLC (MeOH/H20
with TFA buffer) to yield 7H-indolo[2,1-
a][2]benzazepine-10-carboxamide,
13-cyclohexyl-N-[(dimethylamino)sulfonyl]-6-(1 10
piperazinylcarbonyl) (37 mg, 0.06 mmol, 56%) as a
yellow solid. 'HNMR (500  MHz, CDCI3) 8 9.36 (br s,
111), 8.25 (s, 110, 7.87 (d, J= 8.2 Hz, 110, 7.61-
7.39  



(m, 5H), 6.91 (s, 1H), 5.16 (br s, 1H), 4.31 (br s,
1H), 3.88 - 3.39 (m, 8H), 2.98 (s,  611), 2.89 - 2.75
(m6 1H), 2.11 - 1.13 (m, 10H). LCMS: m/e 576 (M+H)+,
ret time  2.39 min, column B, 3 minute gradient. 15 0
OH 0 NR1R2  O O  ` N + HNRIR2 TBTU -  2 DMF To
0.05mmol of I in 1.0 mL of anhydrous
NN-Dimethylfornlamide (DMF)  in a 3 dram vial equipped
with a teflon lined screw cap was added 0.15 mmol (3
eq.)  20
oft-(1H-Benzotriazole-1-yl)-1,1,3,3,-Tetramethyluroniu
m Tetrafluoroborate (TBTU) in 1.0 mL of anhydrous DMF
followed by the addition of O.lmmol (2 eq)  of amine 2
in 1.0 mL of anhydrous DMF. The reaction was shaken on
an Innova  2000 orbital shaker at 240 rpm overnight at
room temperature. The reaction volume 175  was then
reduced to a total volume of 2.0 mL in a Savant
Speedvac and the crude  product was purified using a
Dionex ELSD triggered preparative HPLC employing
acetonitrile/water and 10 mM ammonium acetate buffer
with a Sunfire, C 18, 21.2  mm x 150 mm, 10pm column
at a focused gradient flow rate of 20 mUmin. 5
Postpurification LC/MS data was obtained on a Waters
analytical LC /Micromass  Platform LC (ESI+) at 220nm
using the following set of conditions: Sunfire 5pm
C18, 4.6 x 100mm column, with a focused gradient of
50-95%B (B =  HPLC grade acetonitrile), (A = HPLC
grade water with 0.1% ammonium acetate), in  7 minutes
with a 1 minute hold. 10 All NMR spectra were recorded
at room temperature using a Bruker DRXS00
spectrometer. The NMR solvent used was 1:1 (by volume)
methyl alcohol-d4  (CD3OD)/ chloroform-d (CDC13).
Chemical shifts were reported in ppm relative to  



CD3OD. Coupling constants were reported in hertz. Peak
multiplicity was reported  using the following
abbreviations: s (singlet), d (doublet), t (triplet),
m (multiplet), br  15 (broad).
7H-indolo[2,1-a][2]benzazepine-1O-carboxamide,
13-cyclohexyl-N-
[(dimethylamino)sulfonyl]-6-[(3,5-dimethyl-1
piperazinyl)carbonylJ- N H  O O 6~'~N 0 O S,N N  O H
20 'H NMR: 8 0.84 (m, 111), 1.23 (m, 61D, 1.38 (m,
2H), 1A7 (m, 211), 1.74 (m, 211),  1.98 (m, 511), 2.73
(m, 211), 2.84 (m, 211), 3.00 (s, 6H), 3.10 (m, 111),
3.73 (s, 111),  4.44 m, IH), 5.06 (m, 1H), 6.91 (br s,
1H), 7.46-7.61 (br in, 5H), 7.91 (d, 1H, J=  25 8.48
Hz), 8.07 (br s, 111). LC/MS: m/z 604.26, Rf 1.8 min.,
99.4% purity. 176
7H-indolo[2,1-a][2]benzazepine-6,10-dicarboxamide,
13-cyclohexyl-Nl-
[(dimethylamino)sulfonyl]-N6-(2-hydroxyethyl)-N6
methyl ('---OH  O N,, S. I N  OH 5 'H NMR: $1.29
(m,1H),1.50 (m, 3H),1.80 (m, 210, 1.98 (m, 11), 2.08
(m, 3H),  2.92 (m, 1H), 3.10 (m, 8H), 3.58 (m, 1H),
3.71 (m, 3H), 3.78 (s, 111), 3.82 (in, 1H),  4.43 (m,
1H), 5.17 (m, 111), 7.11 (s, 1H), 7.53 (m, 3H), 7.66
(m, 2H), 7.95 (d, 1H, J=  



8.47 Hz), 8.10 (m, 1H). LC/MS: m/z 565.18, Rf 1.9
min., 100% purity. 10
13-cyclohexyl-N-[4-hydroxy-3-methoxybenzylJ-6-[(N-morp
holinyl)carbonyl]-7H-
indolo[2,1-a][2]benzazepine-l0-carboxamide,  0 Co O NJ
O O k  'HN HO  15 The diversity amines (0.108 mmol,
1.3 equiv) were weighed directly into  successive
reactor vessels of a multiposition reactor. To each
position in the reactor was then added the carboxylic
acid template (500 uL of a  0.172 M stock solution in
DMF, 0.086 mmol, 1.0 equiv) followed by 500 uL  20 of
a three-component stock solution in DMF containing EDC
(0.108 mmol, 177  1.3 equiv), HOBt (0.108 mmol, 1.3
equiv), and NN-diisoproylethylamine  (0.430 mmol, 5.0
equiv). The reactions were capped with a septum and
agitated overnight via orbital shaker at room
temperature. 5 Purification was effected by injecting
the reaction mixture directly  onto a preparative LCMS
system using the following conditions:  Analysis
Conditions: Waters SunFire Prep C18 OBD, 19 x 100 mm x
5  Column: um 



(A) 10:90 methanol:water; (B) 90:10  Mobile Phase:
methanol:water Buffer: 0.1%TFA  Gradient Range:
40-100% B  Gradient Time: 10 min  Flow Rate: 20 mUmin
Analysis Time: 15 min  Detection: Detector 1: UV at
220 nm  Detector 2: MS (BSI+)  Fraction Collection:
UV-triggered  Fraction Drying: Savant Speedvac
Analysis and characterization were effected by the
following method:  Instrument Name: LVL-L3407-LCMS2
Analysis Conditions: Column: Phenomenex Luna C18(2),
4.6 x 50 mm x 5 um (A) 10:90 methanol:water; (B) 90:10
Mobile Phase: methanol:water Buffer: 0.1%TFA  Gradient
Range: 0-100% B 178  Gradient Time: 4 min  Flow Rate:
4 mUmin  Analysis Time: 5 min  Detection: Detector 1:
UV at 220 nm  Detector 2: MS (ESI+)  



Detector 3: ELSD 0  o n )  )  0 H  HO FIT = 3.88 min
MS ion = 606.58 (500MHz, MeOD) S 1.30-2.30 (m, 18 H),
2.45-2.60(m, 2H), 3.10 (t, 211, J= 7.0), 5 3.13 (tt,
1H, J= 3.0, 12.0 Hz), 4.30 (m, 2H), 6.38 (d, 1H,
J=16.0 Hz), 6.64 (d, 1H, J  = 2.0 Hz), 7.50-7.65 (m,
7H), 7.80 (d, 1H, J= 8.5 Hz), 8.02 (s, 1H), 8.37 (s,
1H, NH),  9.65 (s, 1 H, W. Examples of methods that
can be used to prepare the fused imidazole derivatives
of  10 the instant invention, are outlined in the
scheme below. 179  Br SEMCI, K2CO3, SEM Br Bf 11MF.
A1.4% -1 H SEM N Br \/Y- Po 0 71 14 000 N Br  B Br \ `
/ N' `Br  Meooc p I Bb KH at  Br / SEM  N Br  



Me00 / N N Br McOO , N at Me000 N \ / ' NaOMe \ ix 1)
x  N^Br at r1 N Br  2)B. 8r EV +(Grubbs /~  MsoOC ,
N~:Br Hz, polC Me0C NsOF HO N `  \ I / \ ^Br EISN \ I
/ 100% \ / N  (78% for 6 steps) Coupin4l PYQI f i ,P N
NaOH o H \ / N~  HOOC MSOOC i
2,4,5-tribromo-l-((2-(trimethylsilyl)ethoxy)methyl)-IH
-imidazole  N Br SEMCI, KZC03, N Br SEM Br- < N DMF.
8396 N  5 To a solution of 2,4,5-tribromoimidazole
(3.05g, 10 mmol) in anhydrous  DMF (50 mL) was added
powdered K2C03 (19g, 137 mmol), and the resulting
suspension was stirred vigorously and treated dropwise
with SEMCI (2.3g, 13.8 10 mmol). The suspension was
then stirred vigorously overnight. The solid was
filtered 180  off and washed with fresh DMF (20 mL).
The combined filtrates were then  evaporated under
reduced pressure. Methylene chloride (30 mL) was then
added and  the solution washed with 0.1 N Na2CO3 (3 x
50 mL), dried (Na2SO4), filtered and  evaporated to
give a residue, which was passed through a silica gel
pad (CH2C12) and 5 evaporated to give 3.6 g (83%) of
the title compound as a colorless oil. 1H NMR
(500MHz, CDCI3) 8 0.01 (s, 911), 0.93 (t, 2H, J= 8.0
Hz), 3.60 (t, 2H, J= 8.0 Hz),  5.32 (s, 3H). 



Methyl
3-cyclohexyl-2-(4,5-dibromo-1-((2-(trimethylsilyl)etho
xy)methyl)-1H- 10
imidazol-2y1)-1H-indolg-6-carboxylate SEM H H SEM I Br
Me000 N O McOOC N N Br  Pd0  Br~ + / BOO 71% I 1Br  Br
IH-indole-6-carboxylic acid,
3-cyclohexyl-2-(4,4,5,5-tetramethyl-1,3,2- 15
dioxaborolan-2-yl)-, methyl ester. (383 mg, 1.0 mmol),
2,4,5-tribromo-l-((2-
(trimethylsilyl)ethoxy)methyl)-lH-imidazole (435.2 mg,
1.0 mmol) and Lid (84  mg, 2.0 mmol) were dissolved in
a mixture of ethanol (4 mL) and toluene (4 mL).  An
aqueous Na2CO3 solution (1M, 2.5 mL, 2.5 mmol) was
added and the mixture  degassed with nitrogen for 20
min. Pd(PPh3) 4 (11.5 mg, 0.1 mmol) was then added 20
and the mixture stirred at 80C under N2 for 3-4 h.
EtOAc (6 mL) was added,  followed by 20 mL of water.
The organic layer was separated, dried (Na2SO4),
filtered and evaporated under reduced pressure to give
a residue. This was subjected  to flash chromatography
on silica gel ((EtOAc-Hexane 1:3) to afford 435 (71%)
of  the title compound as a foam. 'H NMR (300MHz,
CDC13) 8 0.04 (s, 9M, 1.02 (t, 2H, 25 J= 8.4 Hz),
1.20-2.00 (m, 10H), 3.31 (m, 111), 3.76 (t, 211, J=
8.4 Hz), 3.91 (s, 311),  5.36 (s, 211), 7.73 (dd, l H,
J= 1.5, 8.5 Hz), 7.88 (d, lH, J= 8.5 Hz), 8.07 (s,
111). tai  Methyl
1-allyl-3-cyclohexyl-2-(4,5-dibron:o-1-((2-(trimethyls
ilyl)ethoxy)methyl)-IH- imidazol-2
yl)-1H-indole-6-carboxylate SEM KH ) SEM  McOOC / N Br
~Br McOOC , N N Br  Br 5 



To a solution of methyl
3-cyclohexyl-2-(4,5-dibromo-1-((2-
(trimethylsilyl)ethoxy)methyl)-1H-imidazol-2-yl)-1H-in
dole-6-carboxylate (428 mg,  0.7 mmol) in dry DMF (5
mL) was added KH (30% in oil, 0.8 mmol,109 mg)
proportion-wise at RT. The mixture was stirred at RT
for 10 min until no further 10 effervescence was
observed. Allyl bromide (420 mg, 3.5 mmol) was added
and the  resulting mixture was stirred at RT for 15
min. Methylene chloride (10 mL) was  added and the
solution was washed with IN HC1(3 x 10 mL), dried
(Na2SO4),  filtered and evaporated to give the title
compound in a form pure enough for use in  the
following step (100%). 'H NMR (300MHz, CDC13) 8 0.04
(s, 9H), 0.80 (m, 2H), 15 1.00-2.00(m, 10M, 2.45 (m,
1H), 3.43 (dd, 21-L J= 7.5, 9.6 Hz), 3.91 (s, 311),
4.50  (dd,1H, J= 4.8, 15.0), 4.60 (dd,1H, J=
6.0,15.0), 4.88 (dd,1H, J=1.2,17.1Hz),  5.03 (s, 2H),
5.04 (dd, IH, J=0.9, 9.0 Hz), 5.78 (m, 1H), 7.75 (dd,
IH, J=1.5, 8.5  Hz), 7.82 (d, 1H, J= 8.5 Hz), 8.02 (s,
IH). 20  25 182  Methyl
1-allyl-3-cyclohexyl-2-(4,5-dibromo-l-(2-bromoethyl)-I
H-imidazol-2 yl)-IH- indole-6-carboxylate Br  S S
McOOC SEM , N N Br Me00C / N N Br \ I / \ 1) TBAF \ I
\ N Br 2) B er Et3N / N Br  5 Methyl
1-allyl-3-cyclohexyl-2-(4,5-dibromo-l-((2-
(trimethylsilyl)ethoxy)methyl)-1H-imidazol-2-yl)-1H-in
dole-6-carboxylate generated  in the above reaction
was dissolved in a solution of TABF (1M in THF, 10
nil.) and  



the resultant mixture stirred at RT for 2h. Methylene
chloride (20 mL) was then 10 added and the solution
washed with water (3 x50 mL), dried (Na2SO4), filtered
and  evaporated to give the title compound as an
off-white solid, which was also pure  enough for next
step. The off-white solid was dissolved in
1,2-dibromoethane (3  mL). Triethylamine (300 uL, 2.0
mmol) was added and the resulting mixture stirred  at
85C for 2h. The solution was then evaporated under
vacuum and the residue was 15 dissolved in CH2C12 (10
mL), and then washed sequentially with IN HC1, water
and  brine. The mixture was then dried (Na2SO4),
filtered, and evaporated to give a solid  residue.
This material was dissolved in a small amount of
CH2C12 and passed  through a silica gel pad (CH2C12)
to remove colored by-products. The elutes were
concentrated to give the title compound, in a form
pure enough for use in the next 20 step. 'H NMR
(500MHz, CDCI3) S 0.80-2.10 (m, 10 H), 2.42 (m, 1 H),
3.30-3.40 (m,  1 H), 3.0-3.50 (m,1H), 3.94 (s, 3H),
4.10-4.30 (in, 211), 4.55-4.70 (m, 2H), 4.87 (d,  IH,
J=17.0), 5.11 (d, 1H, J=10.5), 5.80-5.90(m,1H), 7.80
(dd, 1H, J= 8.0), 7.85  (d, IH, J= 8.0), 8.08 (s, 1H).
25 183  Methyl
l-allyl-3-cyclohexyl-2-(4,5-dibromo-l-vinyl-IH-imidazo
l-2 yl)-IH-indole-6- carboxylate Br  MeOOC / N N N Br
MeOOC / N y Br  \ ^ Nam- Br  Br 5 _.  Methyl
l-allyl-3-cyclohexyl-2-(4,5-dibromo- l
-(2-bromoethyl)-1 H-imidazol-
2-yl)-1H-indole-6-carboxylate was dissolved in a
solution of sodium methoxide (0.5 M in Methanol from
Aldrich, 10 mL) and the light yellow solution was
heated to  



65C for lh. Methylene chloride (20 mL) was then added,
followed by ice-water (50  10 m1.). The aqueous layer
was then adjusted to pH 5, and the organic layer was
separated, dried (Na2804), filtered and evaporated to
give the title compound in a  form pure enough for use
in the next step. 'H NMR (500MHz, CDC13) 6 0.8-1.90
(m,  10 H), 2.50 (m, 1H), 3.92 (s, 3H), 4.55 (dd, 1H,
J= 4.5, 16.5 Hz), 4.70 (dd,1H, J=  6.5, 16.5 Hz), 5.85
(dd, 1H, J= 6.0, 17.5 Hz), 5.05 (d, 1H, J=10.5 Hz),
5.09 (d, 1H, 15 J= 9.0 Hz), 5.26 (d, 1H, J=13.5 Hz),
5.7-5.80 (m, 1H), 6.56 (dd, 1H, J= 9.0, 16.0  Hz),
7.77 (d, 1H, J= 8.0 Hz), 7.82 (d, 1H, J= 8.0 Hz), 8.07
(s, 111).  7H-imidazo[2;
1':3,4][1,4]diazepino[1,2-a]indole-10-carboxylic acid
2,3-dibromo- 13-cyclohexyl-, methyl ester 20 MeOOC
'TN:( Br MeOOC N Br  Grubbs \ I / \ Br N Br 184  To a
solution of methyl
l-allyl-3-cyclohexyl-2-(4,5-dibromo-1-vinyl-lH
imidazol-2-yl)-1H-indole-6-carboxylate in CH2CI2 (50
mL) was added Grubbs  catalyst (2"d generation, 60 mg,
0.07 mmol). The resulting solution was heated under
reflux for 10 h. The solvent was removed and the
resultant residue passed through a 5 silica gel pad
(CH2C12) to remove the catalyst. The elutes were then
evaporated to  give the title compound as an off-white
solid that was pure enough for use in  subsequent
steps. 'H NMR (500MHz, CDC13) 8 0.8-2.00 (m, 10 H),
3.56 (m, 1H),  3.95 (s, 3H), 4.74 (d, 2H, J=7.0), 6.13
(q, 1H, J= 7.0), 6.93 (d, 1H, J= 8.0), 7.74  (dd,1H,
J=1.5, 8.5), 7.93 (d, 1H, J= 8.5), 8.12 (s, 1H). 10
5H-imidazo[2;
1':3,4][1,4]diazepino[1,2-aJindole-10-carboxylic acid,
13-cyclohexyl- 6,7-dihydro-, methyl ester 



/  Mc000 'Br H , PdIC Me000 l  N Br Et3N N (78% for 6
steps)  15
7H-imidazo[2',1':3,4J[1,4]diazepino[1,2-a]indole-l0-ca
rboxylic acid, 2,3- dibromo-13-cyclohexyl-, methyl
ester, generated in the preceding reaction was
dissolved in a mixture of EtOAc (10 mL) and methanol
(10 mL). Triethylamine (0.5  mL) was then added,
followed by Pd-C (10%, 50 mg). The resulting mixture
was 20 stirred at RT under hydrogen (1 atm) for 30
min. The catalyst was then removed by  filtration, and
the filtrate evaporated under reduced pressure to give
a solid. Flash  chromatography on silica gel
(EtOAc-Hexane 1:1) afforded 196 mg (77% for 6 steps)
of the title compound as a foam. 'H NMR (500MHz, CDCh)
81.04-2.10 (m, 10 H),  2.43 (m, 2H), 3.34 (m, IH),
3.95 (s, 3H), 4.08 (t, 2H, J= 6.5), 4.12 (t, 1H, J=
6.5), 25 7.11 (s, 1H), 7.31 (s, 111), 7.75 (dd, 1H,
J=1.5, 8.5), 7.90 (d, 1H, J= 8.5), 8.08 (s,  1H). _--
SH-imidazo[2 ;1':3,
4J[1,4Jdiazepino[1,2-a]indole-10-carboxylic acic4
13-cyclohexyl- 6,7-dihydro McOOC Na0 HOOC / D  N' 100%
I / N 5
5H-imidazo[2',1':3,4][1,4]diazepino[1,2-a]indole-10-ca
rboxylic acid, 13- cyclohexyl-6,7-dihydro-, methyl
ester (90 mg, 0.25 mmol) was dissolved in MeOH  (6 mL)
and aqueous NaOH (6N, 3 mL) was added. The resulting
mixture was stirred  at 45C for ilL Methylene chloride
was added, followed by water(8 mL). The pH of  the
aqueous layer was adjusted to 4-5 with solid citric
acid. The organic layer was 10 then separated and the
aqueous layer was re-extracted with CH2C12 (10 mL).
The  



combined extracts were dried (Na2SO4), filtered and
evaporated to give 85 mg  (100%) the title compound.
'H NMR (500MHz, CDC13) 8 1.30-2.10 (m, 10 H), 2.45
(m, 2H), 3.36 (m, 1H), 4.07 (t, 2H, J= 6.5), 4.20 (t,
1H, J= 6.5), 7.09 (dd, 1H, J=  1.5), 7.34 (dd,1H,
J=1.5), 7.85 (dd, 1H, J=1.0, 8.5), 7.93 (d, 1H, J=
8.5), 8.15 (s,  15 1H). 2-propenoic acid,
3-[4-[[[I-[[(13-cyclohexyl-6,7-dilydro-5H- imidazo[2;
1':3,4][1,4]diazepino[1,2-aJindol-10-
yl)carbonylJaminoJcyclopentylJcarbonylJaminoJphenylJ-,
methyl ester, (2E)- 20 HOO \ I / N~ N H TNN)  N  Me000
186  5H-imidazo[2',1':3,4][1,4]diazepino[
1,2-a]indole-10-carboxylic acid, 13
cyclohexyl-6,7-dihydro- (18 mg, 0.05 mmol) and TBTU
(24 mg, 0.075 mmol) was  dissolved in DMSO (1 mL).
Diisopropylethylamine (26 uL, 0.15 mmol) was added
and the mixture was stirred at RT for 5 min. Then
(E)-methyl 3-4-(1 5
aminocyclopentanecarboxamido)phenyl)acrylate (20 mg,
0.69 mmol) was added and  the solution was stirred at
RT overnight. Methylene chloride (3 mL) was added and
the solution was washed with aqueous HCI (0.SN, 2 x 5
mL), dried (Na2SO4) and  evaporated to give a residue.
Flash chromatography on silica gel (EtOAc-CH2C12  1:3)
afforded 25.1 mg (81%) of methyl ester. 'H NMR
(500MHz, CDC13) S 1.30-2.00 10 (m, 14 H), 2.20-2.30
(m, 2H), 2.38-2.45 (m, 2H), 2.55-2.63 (m, 2H), 3.38
(m, IH),  3.78 (s, 3H), 4.04 (t, 2H, J= 6.5), 4.17 (t,
2H, J= 6.5), 6.34 (d, 1H, J= 16.0), 6.49 (s,  IH, NH),
7.06 (d, 1H, J=1.0), 7.24 (d, 1H, J=1.0), 7.32 (dd,
1H, J=1.5, 8.5), 7.46  (d, 2H, J= 8.5), 7.62 (d, 1H,
J= 8.5), 7.63 (d, 1H, J=16.0), 7.88 (d, 1H, J 8.5),
7.93 (s, 1H). 



15 2-propenoic acid,
3-[4-[[[1-[[(13-cyclohexyl-6,7-dihydro-5H- imidazo[2;
1':3,4][1,4]diazepino[1,2-aJindol-10-
yl)carbonyl]aminoJcyclopentylJcarbonyl]aminoJphenylJ-(
2E) NaOH o ~. .~ N) woof, tisoocM 20 2-propenoic acid,
3-[4-[[[1-[[(13-cyclohexyl-6,7-dihydro-5H-
imidazo[2',1':3,4][1,4]diazepino[1,2-a]indol-10-
yl)carbonyl]amino]cyclopentyl]carbonyl]amino]phenyl]-,
methyl ester, (2E)- (12 mg) 25 was dissolve in
methanol (0.5 mL). Aqueous NaOH (6N, 0.3 mL) was added
and the  solution was stirred at RT for 2h. Methylene
chloride (2 mL) was added and the  organic solution
was washed with 0.5N HCI, dried (Na2SO4) and
evaporated to give  11.2 mg 0 of acid. 1H NMR (500MHz,
MeOD) 8 1.30-2.00 (m, 12 H), 2.00-2.10 (m, 187
2H),2.15-2.25 (m, 2H), 2.35-2.55 (m,411), 3.30 (m,
IH), 4.09 (t, 2H, J= 6.5), 4.21  (t, 2H, J= 6.5), 6.45
(d, 1H, J=16.0), 7.18 (d, 1H, J=1.0), 7.34 (d, 1H,
J=1.0),  7.35 (d, IH, J= 8.5), 7.45 (d, 2H, J= 8.5),
7.56 (d, 1H, J= 8.5), 7.63 (dd, IH, J=  1.5, 8.5),
7.91 (d, 1H, J= 8.5), 8.14 (s, 1H). 5 Further examples
of methods that can be used to prepare additional
isomers of  the fused imidazole derivatives of the
instant invention, are outlined in the Scheme  below.
H SEMCI SEM N, K0& I N1 Pd(0) McODC ~ \ I / VPd M
Me000 ON i  N DMF,92% 41% 



Be% SEM  Boronate 2M KH  ,0~,Br  75%  O HOOC \ J 1)
HCI ` N / N 1)Orubbs (84%)~ 1 NJ 2)H, Pd/C(91%) \ I /
J~  (90 for 2 eetpse) STEM 9EM  1 NeOH(t00%)) N 3 T
BAF P*ng0%) Opt 0/ I N / I (1--~ I\~\ N H / N I  ~J J
0OJ  Me000 HOOC  10 IH-imidazole,
4,5-diiodo-1-[[2-(trimethylsilyl)ethoxyJmethylJ- H
SEMCI SEM  IN DMF, 92% N I I  15 188  To a solution of
4,5-diiodoimidazole (3.20g, 10 mmol) in anhydrous DMF
(50 mL) was added powdered KaC03 (19g, 137 mmol), and
the resulting suspension  was stirred vigorously and
treated dropwise with SEMCI (1.88g, 11.3 mmol). The
suspension was then stirred vigorously overnight. The
solid was filtered off from the 5 resultant mixture
and washed with fresh DMF (20 mL). The combined
filtrates were  then evaporated under reduced
pressure, and methylene chloride (30 mL) was then  



added to the residue and the subsequent solution was
washed with 0.1 N Na2C03 (3 x  50 mL), dried (Na2SO4),
filtered and evaporated in vacuo. The residue was
dissolved  and the solution passed through a silica
gel pad (CH2C12) and evaporated to give 4.15 10 g
(92%) of the title compound as a colorless oil (High
vacuum was used to remove  excess SEMCI).1H NMR
(500MHz, CDC13) 8 0.00 (s, 9), 0.92(m, 2H), 3.52 (m,
2H),  5.29 (s, 2H). IH-indole-6-carboxylic acid,
3-cyclohexyl-2-[4-iodo-1-[[2 15
(trimethylsilyl)ethoxy]methyl]-IH-imidazol-S ylJ-,
methyl ester  SEM % H  N I~\ N 4111%~ NJ  t3oronate
SEM 1H-indole-6-carboxylic acid,
3-cyclohexyl-2-(4,4,5,5-tetramethyl-1,3,2 20
dioxaborolan-2-yl)-, methyl ester (383 mg, 1.0 mmol),
1H-imidazole, 4,5-d iodo-l-
[[2-(trimethylsilyl)ethoxy]methyl]- (562 mg, 1.25
mmol) and LiCI (84 mg, 2.0  mmol) were dissolved in a
mixture of ethanol (4 mL) and toluene (4 mL). An
aqueous Na2CO3 solution (1M, 2.5 ml, 2.5 mmol) was
added and the mixture was  degassed with nitrogen for
20 min. Pd(PPh3) 4 (11.5 mg, 0.1 mmol) was then added
25 and the mixture stirred at 760C under N2 for 24 h.
EtOAc (6 mL) was added,  followed by 20 mL of water.
The organic layer was separated, dried (Na2SO4)
filtered and evaporated under reduced pressure to give
a residue. Flash 199  chromatography on silica gel
((EtOAc-Hexane 2:3) afforded 240 (41 %) of the title
compound as a white crystalline solid. 1H NMR (500MHz,
CDC13) S 0.00 (s,9H),  0.95 (in, 2H), 1.20-2.20 (10
H), 2.62 (m, IH), 3.47 (m, 1H), 3.54 (m, 1H), 3.94 (a,
311), 5.00-5.15 (m, 211), 7.78 (dd, IH, J=1.5, 8.5),
7.87 (d, 1H, J= 8.5), 8.10 (s, 111),  5 8.83 (a, IH,
NH). 



1H-indole-6-carboxylic acid,
3-cyclohexyl-2-[4-ethenyl-1-[[2-
(trimethylsilyl)ethoxyJmethylJ-IH-imidazol-5 ylJ-,
methyl ester Me0 / N N Pd(O &0 Fi N  NJ Vinyltln \ ' /
NJ  SS 88%M  EM 10 To a solution of
1H-indole-6-carboxylic acid,
3-cyclohexyl-2-[4-iodo-1-[[2-
(trimethylsilyl)ethoxy]methyl]-1H-imidazol-5-yl]-,
methyl ester (240 mg, 0.4 mmol)  in DMF (2.0 mL) was
added tributyl(vinyl)tin (190 mg, 0.6 mmol), LiCI (50
mg, 1.2  mmol), and PdC12 (PPh3) 2 (140 mg, 0.02 mmol,
Smmol%). The mixture was stirred 15 at 80C for 2h.
Methylene chloride (5 mL) was added and the resultant
solution was  washed with water (3 x 5 mL), then dried
(Na2SO4), filtered and evaporated to give a  residue.
Flash chromatography on silica gel (CH2CI2-EtOAc 2:1)
afforded 168 mg  (88%) of title compound as a foam 'H
NMR (500MHz, CDC13) S 0.00 (s,9H), 0.95  (br a, 211),
1.20-2.00 (10 H), 2.62 (m, IH), 3.55 (br a, 1H), 3.61
(br s, 111), 3.94 (a, 20 3H), 5.01 (s, 2H), 5.20 (td,
1H, J = 1.5, 8.8), 6.00 (dd, 1H, J =1.5,17.0), 6.47
(dd,  1H, J = 11.0, 17.0), 7.70 (a, 1H), 7.78 (dd, 1H,
J=1.5, 8.5), 7.86 (d, 1H, J= 8.5),  8.09 (s, 111),
9.00 (s, 1H, NH). 25 190  1H-indole-6-carboxylic aci4
3-cyclohexyl-2-[4-ethenyl-l-[[2-
(trimethylsilyl)ethoxy]methylJ-]H-imidazol-5 yl]-1-(2
propenyl)-, methyl ester O r /  gIN el  -0~ 75%N -jI 



M SEM  5 To a solution of 1H-indole-6-carboxylic acid,
3-cyclohexyl-2-[4-ethenyl-l-
[[2-(trimethylsilyl)ethoxy]methyl]-1H-imidazol-5-yl]-,
methyl ester (168 mg, 0.35  mmol) in dry DMF (2.5 mL)
was added KH (30% in oil, 0.4 mmol, 55 mg)
proportion-wise at RT. The mixture was stirred at RT
for 10 min until no further  effervescence was
observed. Allyl bromide (24 mg, 2.0 mmol) was then
added and 10 the resulting mixture stirred at RT for
20 min. Methylene chloride (5 mL) was added  and the
resultant solution was washed with 1N HCl (3 x 5 mL),
dried (Na2SO4),  filtered and evaporated to give a
residue. Flash chromatography on silica gel
(CH2C12-EtOAc 10:1) afforded 136 mg (75%) of the title
compound as a white  crystalline solid. 'H NMR
(500MHz, CDC13) 5 0.00 (s,9H), 0.84 (t, 2H, J= 8.5),
15 1.20-1.90 (10 H), 2.48 (in, 1H), 3.45-3.50 (m, 2H),
3.94 (s, 3H), 4.20 (dd, 1H, J=  5.0, 14.0), 4.48 (dd,
1H, J= 6.0, 14.0), 4.89 (dd, 1H, J=1.0, 17.0), 4.97
(s, 211), 5.06  (d, 1H, J=10.5), 5.11 (dd, 1H,
J=1.5,11.0), 5.70-5.80 (m, 1H), 5.83 (dd, 1H, J=  1.5,
17.5), 6.27 (dd, 1H, J=11.0,17.5), 7.78 (s, 1H), 7.79
(dd, 1H, J=1.5, 8.5), 7.83  (d, 1H, J= 8.5), 8.07 (s,
IH). 20  25 191
Imidazo[4,5'.3,4]azepino[1,2-ajindole-9-carboxylic
acid, 12-cyclohexyl-1-[[2-
(trimethylsilyl)ethoxyJmethylj-, methyl ester O / O \o
J Grubbs (64%) `0 t J  N SEM M 5 To a solution of
IH-indole-6-carboxylic acid,
3-cyclohexyl-2-[4-ethenyl-l-
[[2-(trimethylsilyl)ethoxy]methyl]-IH-imidazol-5-yl]-1
-(2-propenyl)-, methyl ester  



(136 mg, 0.26 mmol) in CH2C12 (20 mL) was added Grubbs
catalyst (2id generation,  22 mg, 0.026 mmol). The
resulting solution was heated under reflux for 8 it
The 10 solvent was removed in vacuo, and the residue
purified by flash chromatography on  silica gel
(CH2C12-EtOAc 10:1) to give 82 mg (64%) of the title
compound. IH NMR  (500MHz, CDC13) 8 -0.15 (s,9H), 0.77
(t, 2H, J= 8.5),1.20-2.10 (9 H), 2.15-2.30 (m,  1H),
2.47 (br t, IH, J=12.0), 3.25-3.35 (m, 21D, 3.94 (a,
311), 4.10 (ddd, IH, J=1.5,  5.0, 10.0), 5.06 (dd,1H,
J= 7.5, 14.5), 5.35 (d, IH, J= 10.5), 5.55 (d, 1H, J=
10.5), 15 6.08 (m, 1H), 6.89 (d, 1H, J=10.0), 7.73
(dd, 1H, J=1.0, 8.5), 7.84 (d, 1H, J= 8.5),  7.90 (s,
IM, 8.14 (s, 1H).
Imidazo[4,S':3,4]azepino[1,2-aJindole-9-carboxylic
acid 12-cyclohexyl-1,4,5,6-
tetrahydro-1-[[2-(trimethylstlyl)ethoxyJmethylJ ,
methyl ester 20 o \ o / N b N N  \) / NJ H2, Pd/C(91%)
NJ  S1EM SEEM 192  bmidazo[4',5':3,4]azepino[
1,2-a]indole-9-carboxylic acid, 12-cyclohexyl -1
[[2-(trimethylsilyl)ethoxy]methyl]-, methyl ester from
the previous step was  dissolved in methanol (5 mL).
Triethylamine (0.15 mL) was added, followed by Pd- C
(10%, 15 mg). The resulting mixture was stirred at RT
under a hydrogen (1 atm) 5 for 2h. The catalyst was
then removed by filtration and the filtrate evaporated
to give  80 mg (100%) of the title compound as a white
foam. 1H NMR (500MHz, CDC13) 8  -0.13 (s,9H), 0.77 (t,
2H, J= 8.5), 1.20-2.30 (12 H), 2.59 (br if, 1H, J=1.5,
12.0),  2.70-2.80 (m, 111), 2.90-3.00 (m, 1H),
3.20-3.30 (m, 111), 3.30-3.40 (m, 1H), 3.75 (dt,  1H,
J= 4.5, 14.5), 3.94 (s, 3H), 5.25 (d, 1H, J=10.5),
5.40 (d, 1H, J=10.5), 7.74 10 (dd, 1H, J=1.0, 8.5),
7.77 (s,1H), 7.84 (d, IH, J= 8.5), 8.02 (s, 1H).  



Imidazo[4,5':3,4]azepino[1,2-a]indole-9-carboxylic
acid, 12-cyclohexyt-1,4,5,6- tetrahydro 0 N N 1)3NHC1
/ N (90 % mss) i  SEM 15 To a solution of
imidazo[4',5':3,4]azepino[1,2-a]indole-9-carboxylic
acid, 12-
cyclohexyl-1,4,5,6-tetrahydro-1-([2-(trimethylsilyl)et
hoxy]methyl]-, methyl ester (5  mg) in methanol (0.5
mL) was added 3N HCl (0.5 mL). The mixture was heated
to 20 65C for 8 h. Ethyl acetate (1 mL) was added,
followed by water (2 mL). The pH of  the aqueous layer
was adjusted with solid NaHCO3 to pH= 5. The organic
layer was  separated and the aqueous layer
re-extracted with EtOAc (2 x lmL). The combined
extracts were dried (Na2SO4), filtered and evaporated
to give a deprotected mixture  of methyl ester and
acid. This mixture was then dissolved in methanol (0.5
mL) and 25 NaOH (3N, 0.5 mL) was added. The solution
was heated to 50C for lh. Ethyl  acetate (2 mL) was
added, followed by water (2 mL). The pH of the aqueous
layer  was adjusted to 5-6 with solid citric acid. The
organic phase was separated and the 193  aqueous phase
re-extracted with EtOAc (2 x 1 mL). The combined
extracts were  dried (Na2SO4), filtered and evaporated
to give 3 mg (90%) of the title compound. 'H  NMR
(500MHz, MeOD) 8 1.20-2.10 (m, 10 H), 2.20-2.30 (m,
2H), 3.05 (t, 2H, J=  7.0), 3.62 (br t, 1H, J=12.5),
4.30 (m, 2H), 7.67 (dd, 1H, J=1.5, 8.5), 7.84 (d, 1H,
J  5 = 8.5), 7.86 (s,111), 8.11 (s, 1H).
Imidazo[4',5'.3,4]azepino[1,2-aJindole-9-carboxylic
acid, 12-cyclohexyl-1,4,5,6-
tetrahydro-l-[[2-(trimethylsilyl)ethoxyJmethylJ- O O 



N N NaOH/ McOH O \ ( / NJ HO \ I NJ  SEM SEM  10
Imidazo[4',5':3,4]azepino[1,2-a]indole-9-carboxylic
acid, 12-cyclohexyl-
1,4,5,6-tetrahydro-1-[[2-(trimethylsilyl)ethoxy]methyl
]-, methyl ester (20 mg, 0.040  mmol) was dissolved in
McOH (1 mL) and aqueous NaOH (6N, 1 mL) was added. 15
The resulting mixture was stirred at 45C for lh.
Methylene chloride was added,  followed by water(2
mL). The pH of the aqueous layer was adjusted to 4-5
with  solid citric acid. The organic layer was
separated and the aqueous layer extracted  with CH2CI2
(2 mL). The combined organic layers were dried
(Na2SO4), filtered and  evaporated to give 19.5 mg
(100%) of the title compound as a white solid, which
was 20 pure enough for use in subsequent steps. rH NMR
(500MHz, CDC13) S -0.13 (s,9H),  0.77 (t, 2H, J= 8.5),
1.20-2.40 (12 H), 2.60 (br t, 1H, J=12.5), 2.70-2.80
(br s, 1H),  3.00-3.10 (br s, 110, 3.31 (q, 1H, J=
8.5), 3.40 (q, 1H, J= 8.5), 3.78 (br t, 1H, J=  14.5),
4.53 (br d, 1H, J=14.5), 5.32 (d, 1H, J=10.5), 5.45
(d, 1H, J=10.5), 7.85  (dd, 1H, J=1.0, 8.5), 7.89 (d,
111, J= 8.5), 8.02 (br s,1H), 8.19 (s, 1H). 25 194
2-propenoic acid,
3-[4-[[[1-[[[12-cyclohexyl-1,4,5,6-tetrahydro-1-[[2-
(trimethylsilyl)ethoxyJmethylJimidazo[4 , 5': 3,
4]azepino[I, 2-a]indol-9-
ylJcarbonylJaminoJcvclopentylJcarbonylJamino]phenylJ-,
methyl ester, (2E) HO N / N coupling o: I \ N J  O H V
-j 0 SEM ~ M  McO" 5 



Imidazo[4',5':3,4]azepino[1,2-a]indole-9-carboxylic
acid, 12-cyclohexyl-
1,4,5,6-tetrahydro-1-[[2-(trimethylsilyl)ethoxy]methyl
]- (19.5 mg, 0.40 mmol) and  TBTU (25 mg, 0.08 mmol)
was dissolved in DMSO (1 mL). Diisopropylethyl amine
10 (21 uL, 0.12 mmol) was added and the mixture was
stirred at RT for 5 min. Then  (E)-methyl
3-(4-(1-aminocyclopentanecarboxamido)phenyl)acrylate
(20 mg, 0.07  mmol) was added and the solution was
stirred at RT overnight. Methylene chloride  (3 mL)
was added and the solution was washed with aqueous HCI
(0.5N, 2 x 3 mL),  dried (Na2SO4) and evaporated to
give a residue. Flash chromatography on silica gel 15
(EtOAc-CHZCI2 1:1, then MeOH) afforded 26 mg (87%) of
the title compound as a  white solid. 'H NMR (500MHz,
CDCI3) S -0.13 (s,9H), 0.77 (t, 2H, J= 8.5), 1.20-
2.65 (21 H), 2.65-2.75 (in, 1H), 2.90-3.00 (m, 1H),
3.26 (q, 1H, J= 8.5), 3.36 (q, IH,  J= 8.5), 3.75 (br
t, 1H, J=14.5), 3.77 (s, 3H), 4.47 (br d, 1H, J=14.5),
5.26 (d, 1H,  J=10.5), 5.39 (d, IH, J=10.5), 6.33 (d,
1H, J=16.0), 6.57 (s,1H, NH), 7.35 (dd, 20 1H, J= 1.0,
8.5), 7.45 (d, 2H, J= 8.5), 7.61 (d, 2H, J= 8.5), 7.61
(d, 1H, J=16.0),  7.79 (s, 1M, 7.85 (d, 1H, J= 8.5),
7.96 (s, 1H). 25 195  2-propenoic acid,
3-[4-[[[1-[[(12-cyclohe)l-1,4,5,6-
tetrahydroimidazo[4,5':3,4]azepino[1,2-aJindol-9-
yl)carbonyl]amino]cyyclopentylJcarbonyl]aminoJphenylJ
, methyl ester, (2E)- qx  N N 'j T W I- Ma00 J~ 2 3' 5
2-propenoic acid,
3-[4-[[[1-[[(12-cyclohexyl-1,4,5,6-tetrahydro-l-[[2-
(trimethylsilyl)ethoxy]methyl]-imidazo[4',5':3,4]azepi
no[ I,2-a]indol-9-
yl)carbonyi]amino]cyclopentyl]carbonyl]amino]phenyl]-,
methyl ester, (2E)- (26 mg,  



0.035 mmol) was dissolve in a solution of TABF (1M in
THF, 1.0 mL). The solution 10 was stirred at 60 for 1
h. Methylene chloride (2 mL) was added and the
solution was  washed with aqueous NaHCO3 (0.1N), dried
(Na2SO4) and evaporated to give a dark  residue.
Recrystalization form methanol gave 7.0 mg (32%) of
deproteced  compound as a white solid. 1H NMR (500MHz,
CDC13) S 1.20-2.75 (m, 1811), 2.50- 2.60 (m, 211),
3.00-3.10 (br s, 2H), 3.78 (s, 3H), 4.00 (br s, 111),
4.26 (m, 2H), 6.33 15 (d, 1H, J=16.0), 6.43 (br s, IH,
NH), 7.26 (br d, 1H, J= 8.5), 7.46 (d, 2H, J= 8.5),
7.61 (d, 1H, J=16.0), 7.62 (d, 2H, J= 8.5), 7.73 (br
s, 11), 7.83 (br d, 1H, J= 8.5),  7.91 (br s, 1H). 2
propenoic acid 3-[4-[[[1-[[(12-cyclohntyl-1,4,5,6- 20
tetrahydroimidazo[4;5':3,4]azepino[1,2-a]indol-9-
yl)carbonyl]amino]cyclopentylJcarbonylJamino]phenyl]-,
(2E) q \ i ~r NaOH i p \ q~P  JfI I  McOOC" HOZC 196
2-propenoic acid, 3-[4-[[[1-[[(12-cyclohexyl-1,4,5,6-
tetrahydroimidazo[4',5':3,4]azepino[1,2-a]indol-9-
yl)carbonyl]amino]cyclopentyl]carbonyl]amino]phenyl]-,
methyl ester, (2E)- (5.0  mg) was dissolve in methanol
(0.5 mL). Aqueous NaOH (6N, 0.3 mL) was added 5 and
the solution was stirred at RT for 2h. Ethyl acetate
(2 mL) was added and the pH  of the aqueous layer was
adjusted to 5 with solid citric acid. The organic
phase was  separated, dried (Na2SO4) and evaporated to
give 3.5 mg (70%) of the title acid. 'H  NMR (500MHz,
MeOD) 61.40-2.55 (18 H), 2.45-2.55 (m, 211), 3.05 (t,
2H, J= 7.0),  3.68 (br m, 1H), 4.28-4.35 (m, 2H), 6.42
(d, 1H, J=16.0), 7.48-7.62 (m, 6H), 7.78 (s,  10 110,
7.86 (d, 1H, J= 8.5), 8.03 (s, 110. Examples of some
of the methods that can be used to prepare some fused



pyrazine derivatives of formula I are outlined in the
scheme below. N) Pd(O) M800C, ' \ NXC3p KH 75%  i I
HOOC_ ,, H N  66s dtc MO~C  H T N O  tA,ooc 'JI FCC
15 197  1H-indole-6-carboxylic acid,
2-(3-chloropyrazinyl)-3-cyclohexyl-, methyl ester
NIe000 N  \ I / N  (ryxq Pd(0) 4396 q  N q
1H-indole-6-carboxylic acid,
3-cyclohexyl-2-(4,4,5,5-tetramethyl-1,3,2 5
dioxaborolan-2-yl)-, methyl ester (383 mg, 1.0 mmol),
2,3-dichloropyrazine (298 mg,  2.0 mmol) and LiCI (84
mg, 2.0 mmol) were dissolved in a mixture of ethanol
(4  mL) and toluene (4 mL). An aqueous Na2CO3 solution
(IM, 2.5 nit, 2.5 mmol) was  added and the mixture was
degassed with nitrogen for 20 min. Pd(PPh3) 4 (11.5
mg,  0.1 mmol) was added and the mixture was stirred
at 60C under N2 for 20 h. EtOAc 10 (10 mL) was added,
followed by 25 mL of water. The organic layer was
separated,  



dried (Na2SO4), filtered and evaporated under reduced
pressure to give a residue.  This material was
fractionated using flash chromatography on silica gel
(CH2CI2- EtOAc 10:1) to afford 160 mg (43%) of the
title compound as a foam. 'H NMR  (500MHz, CDC13) 8
1.20-2.00 (m, 10H), 2.88 (m, 1H), 3.94 (s, 3H), 7.79
(dd,1H, J 15 = 1.5, 8.5), 7.91 (d, 1H, J= 8.5), 8.14
(d, 111, J=1.5), 8.41 (d, 1H, J= 2.5), 8.60 (br  s,
1H, NH), 8.63 (d, 11L J= 2.5). IH-indole-6-carboxylic
acid 3-cyclohexyl-2-(3-methylpyrazinyl)-, methyl ester
q M / N N AAeOO / N  Pd  \J a \ I / N  \ I / N N  20
198  To a solution of 1H-indole-6-carboxylic acid,
2-(3-chloropyrazinyl)-3 cyclohexyl-, methyl ester (160
mg, 0.43 mmol) in DMF (2.0 mL) was added
tributyl(vinyl)tin (190 mg, 0.6 mmol), LiCI (50 mg,
1.2 mmol), and PdC12 (PPh3) 2  (140 mg, 0.02 mmol,
Smmol%). The mixture was stirred at 85C for 2h under 5
nitrogen. Ethyl acetate (5 mL) was added, followed by
10 mL of water. The organic  phase was separated,
dried (Na2SO4), filtered and evaporated to give a dark
residue.  This material was fractionated using flash
chromatography on silica gel (CH2CI2- EtOAc 10:1) to
afford 46 mg (29%) of the title compound. 'H NMR
(500MHz,  CDC13) 81.20-2.00 (in, 10H), 2.64 (tt, I K I
= 3.5, 12.0), 3.91 (s, 3H), 5.54 (dd, 111, J 10 =1.5,
17.0), 6.82 (dd, 1H, J = 8.5, 17.0), 7.75 (dd, 111,
J=1.0, 8.5), 7.85 (d, 1H, J=  8.5), 8.09 (s, 1H), 8.49
(d, 1H, J= 2.0), 8.55 (d, IH, J= 2.0), 9.02 (s, 1H,
NH).  IH-indole-6-carboxylic acid
3-cyclohexyl-2-(3-ethenylpyrazinyl)-1-(2 propenyl)-,  



methyl ester 15 H  N N ~& MeO N N  \ I KH 7b%r \ (
\N-' To a solution of 1H-indole-6-carboxylic acid,
3-cyclohexyl-2-(3- methylpyrazinyl)-, methyl ester (46
mg, 0.13 mmol) in dry DMF (2.0 mL) was added  20 1H
(30% in oil, 0.2 mmol, 26 mg) proportion wise at RT.
The mixture was stirred at RT for 10 min until no more
effervescence was observed. Allyl bromide (20 mg, 2.0
mmol) was added, and the resulting mixture stirred at
RT for 20 min. Methylene  chloride (5 mL) was then
added and the solution washed with IN HCI (3 x 5
ml..),  dried (Na2SO4), filtered and evaporated to
give a residue. This was fractionated 25 using flash
chromatography on silica gel (EtOAc-hexane 1:3) to
afford 38 mg (75%)  of the title compound as a light
yellow oil. 'H NMR (500MHz, CDC13) 8 1.10-1.90 199
(m, 10H), 2.43 (m, 1H), 3.94(s, 3H),4.54 (dd, IH, J=
4.5, 10.5), 4.63 (d, 1H, J= 6.0,  10.5), 4.76 (d, 1H,
J= 17.0), 4.95 (d, 1H, J= 5.5), 5.50 (dd, IH, J= 2.0,
10.5), 5.65- 5.75 (m, IH), 6.51 (dd, 1H, J= 2.0,17.0),
6.62 (dd, IH, J=10.5, 17.0), 7.80 (dd, 1H,
J=1.0,8.5),7.84(d, IH,J= 8.5), 8.10 (s, 1H), 8.60(d,
IH, J= 2.0), 8.63 (d, IH, J=  5 2.0).
5Hpyrazino[2,3':3,4]azepino[1,2-a]indole-l0-carboxylic
acid, 13-cyclohexyl-,  methyl ester WOW N 2 N  /
Grubbs / 10 To a solution of IH-indole-6-carboxylic
acid, 3-cyclohexyl-2-(3-
ethenylpyrazinyl)-1-(2-propenyl)-, methyl ester (38
mg, 0.095 mmol) in CHZCIZ (6  



mL) was added Grubbs catalyst (2d generation, 8 mg,
0.0095 mmol). The resulting 15 solution was heated to
reflux for 4 h. Solvents was removed and the residue
was  purified by flash chromatography on silica gel
(Hexane-EtOAc 3:1) gave 37 mg  (100%) of cyclic
compound. rH NMR (500MHz, CDC13) 8 1.20-2.10 (m, l
OH), 3.20  (tt,111, J= 3.5, 12.0), 3.96 (s, 3H), 4.70
(d, 21-1, J= 7.0), 6.60-6.70 (in, IM, 6.96 (d,  1H,
J=11.0), 7.75 (dd, IH, J=1.0, 8.5), 7.95 (d, 1H, J=
8.5), 8.17 (8,110, 8.58 (d,  20 1H, J= 2.0), 8.63 (d,
1H, J= 2.0). 200
5H-pyrazino[2',3.3,4]azepino[1,2-a]indole-10-carboxyli
c acid, 13-cyclohexyl-6,7- dihydro-, methyl ester MeQ2
V N N H2, Pd/C / N N 5
5H-pyrazino[2',3':3,4]azepino[1,2-a]indole-l0-carboxyl
ic acid, 13- cyclohexyl- (37 mg, 0.095 nunol) was
dissolved in a mixture of ethyl acetate (1 mL)  and
methanol (1 mL). Pd-C (10%, 7 mg) was added and the
resulting mixture was  stirred at RT under hydrogen (1
atm) for 1 h. Catalyst was filtered off and the 10
filtration was evaporated to give 30 mg (81%) of the
title compound. 'H NMR  (500MHz, CDCI3) 8 1.20-2.00
(m, 1011), 2.41 (m, 2H), 2.90 (t, 2H, J= 7.0), 3.23
(tt,  1H, J= 3.0, 12.0), 3.95 (s, 3H), 4.15 (t, 2H, J=
6.0), 7.76 (dd, 1H, J=1.0, 8.5), 7.92  (d, 1H, J=
8.5), 8.11 (s, 1H), 8.45 (d, 111, J= 2.0), 8.61 (d,
IH, J= 2.0). 15
5H-pyrazino[2,3':3,4]azepino[1,2-a]indole-10-carboxyli
c acid 13-cyclohexyl-6,7- dihydro 11  Wo~ 0 20 To a
solution of
5H-pyrazino[2',3':3,4]azepino[1,2-a]indole-10-carboxyl
ic  acid, 13-cyclohexyl-6,7-dihydro-, methyl ester (30
mg, 0.08 mmol) in methanol (1.0  mL) was added aqueous
NaOH (6N, 0.5 mL). The solution was heated to 50C for 



201  lh. Ethyl acetate (2 mL) was added, followed by
water (2 mL). The pH of aqueous  layer was adjusted to
5-6 with solid citric acid. Organic phase was
separated and  aqueous phase was extracted with EtOAc
(2 x 2 mL). The combined organic phased  were dried
(Na2SO4) and evaporated to give 29 mg (100%) of the
title compound, 5 which was pure enough for the next
step. 'H NMR (500MHz, CDC13) S 1.30-2.00 (m,  10H),
2.44 (t, 2H, J = 7.0), 2.93 (t, 2H, J= 7.0), 3.24 (t,
1H, J= 11.5), 4.17 (t, 2H, J=  6.5), 7.85 (d, lH, J=
8.5), 7.97 (d, 1H, J= 8.5), 8.12 (s, 111), 8.48 (d,
1H, J= 2.5),  8.64(d, 1H,J=2.5). 10 2-propenoic acic4
3-[4-[[[]-[[(13-cyclohexyl-6,7-dihydro-SH- pyrazino[2;
3':3,4]azepino[1,2-aJindol-l0-
yl)carbonylJaminoJcyclopentylJcarbonylJaraino]phenyl]-
, methyl ester, (2E) / N td  0  15 To a solution of
the acid (12 mg, 0.033 mmol) in DMSO (1 mL) was added
TBTU (16 mg, 0.05 mmol), followed by diisopropylethyl
amine (17 uL, 0.1 mmol).  The mixture was stirred at
RT for 5 min. Then side-chain amine (13 mg, 0.045
mmol) was added and the solution was stirred at RT
overnight. Methylene chloride 20 (3 mL) was added and
the solution was washed with aqueous HCl (0.5N, 2 x 3
mL),  dried (Na2SO4) and evaporated to give a residue.
Flash chromatography on silica gel  (EtOAc-CH2Cl2 2:5)
afforded 13 mg (62%) of methyl ester as a white solid.
1H NMR  (500MHz, CDCl3) 8 1.30-2.00 (m, 14H),
2.20-2.30 (m, 2H), 2.35-2.45 (m, 211), 2.50- 2.60 (m,
2H), 2.90 (t, 2H, J= 7.0), 3.22 (t, 1H, J=11.5), 3.78
9s, 311), 4.16 (t, 2H, J 25 = 6.5), 6.35 (d, 1H,
J=16.0), 6.48 (a, 1H, NH), 7.34 (d, 1H, J = 8.5), 7.47
(d, 2H, J=  8.5), 7.60-7.65 (m, 311), 7.94 (d, 1H, J=
8.5), 7.98 (s, 111), 8.46 (d, 1H, J= 2.5), 8.62  (d,
1H, J=2.5). 



202  2-propenoic acid,
3-[4-[[[I-[[(13-cyclohexyl-6,7-dihydro-SH- pyrazino[2;
3 ':3,4]azepino[1,2-a]indol-10-
yl)carbonyljaminoJcyclopentyljcarbonyljaminojphenylj-,
(2E) H O H O  N NN N~ ~G ' ~/ O NeOH ~\ O ~~ HcCcJI 5
The 2-propenoic acid,
3-[4-[[[1-[[(13-cyclohexyl-6,7-dihydro-5H-
pyrazino[2',3':3,4]azepino[1,2-a]indol-10-
yl)carbonyl]amino]cyclopentyI]carbonyl]amino]phenyl]-,
methyl ester, (2E)- (13 mg, 10 0.021mmol) was dissolve
in methanol (1.0 mL). Aqueous NaOH (6N, 0.5 mL) was
added and the solution was stirred at RT for 2h. Ethyl
acetate (2 mL) was added and  the pH of the aqueous
layer was adjusted to 5 with solid citric acid. The
organic  phase was separated, dried (Na2SO4) and
evaporated to give 9.0 mg (69%) of the title  acid as
a white solid. 'H NMR (300MHz, MeOD) S 1.30-2.60 (m,
20H), 2.87 (t, 2H, 15 J= 6.9), 3.28 (m, IM, 4.16 (t,
21-L J= 6.6), 6.43 (d, 1H, J=15.9), 7.40 (d, 1H, J=
15.9), 7.47 (d, 2H, J= 8.7), 7.58 (d, 2H, J= 8.7),
7.63 (dd, 1 H, J= 1.2, 8.4), 7.95 (d,  IH, J= 8.7),
8.15 (d, 1H, J= 0.9), 8.49 (d, 1H, J= 3.0), 8.68 (d,
1H, J= 3.0). Further examples of methods that can be
used to prepare ring-fused five 20 membered
hetercocylic derivatives of the instant invention are
outlined in the scheme  below. 203  o  Meooc \ + Br
OtAe M,000 COOMe  NaH, DMF \ 



NaOH - HOOC i I N gN  COOH TFAA-TFA HOOC  THF/MeOH/H20
y \ a x HOOC HOOC H H2N R g  Br_~ \ CBr2 - \ I / O
Ethanol N R  EtOAC-CHC13 O HOOC  H2W H H O  DMF The
synthesis of the required bromo ketone intermediate is
described below.  The target heterocycles are obtained
by condensation of this compound with 5 appropriate
amide or thioamide derivatives. Methyl
3-cyclohexyl-l-(5-methoxy-5-oxopentyl)-IH-indole-6-car
boxylate  McOOC / N COOMe  10 204  Methyl
3-cyclohexyl-lH-indole-6-carboxylate (500 mg, 1.94
mmol) was added to a suspension of NaH (85.5 mg of 60%
dispersion in mineral oil, 2.14 mmol)  in DMF (5 mL),
and the reaction mixture stirred at RT for 15 min.
Methyl 5- bromovalerate (0.305 mL, 2.14 mmol) was then
added and the reaction mixture 5 stirred at RT
overnight, after which the reaction was quenched with
ice and extracted  with ethyl acetate (2x50 mL). The
extracts were then combined, washed with IN HCl
solution, dried (MgSO4), filtered and concentrated in
vacuo. The residue was purified  



by silica gel flash chromatography using hexanes to
25% ethyl acetate in hexanes as  eluant to give the
title compound as a colorless thick oil (0.41 g, 57%
yield). MS m/z 10 372(MH'). 'H NMR (300 MHz, CDC13) ^
ppm 1.23 (in, I H) 1.35-1.48 (m, 5 H)  1.62 (m, 2 H)
1.69-1.89 (m, 6 H) 2.03 (m, 2 H) 2.29 (t, J--7.32 Hz,
2 H) 2.78 (m, 1 H)  3.62 (s, 3 H) 3.90 (s, 3 H) 4.11
(t, .1=6.95 Hz, 2 H) 6.97 (s, 1 H) 7.60 (d,./-"8.42
Hz, 1  H) 7.72 (d, .1=9.51 Hz, I H) 8.00 (s, 1 H). 15
1-(4-carboxybuty1)-3-cyclohexyl-IH-indole-6-carboxylic
acid  HOOC / N COOH  2N NaOH solution (2.0 mL) was
added to a solution of methyl 3-cyclohexyl- 20
1-(5-methoxy-5-oxopentyl)-IH-indole-6-carboxylate (410
mg, 1.1 mmol) in THF/Methanol mixture (2.0 mLJ2.0 mL).
The reaction mixture was heated at 100C  under
microwave condition for 15 min, after which it was
concentrated and the pH  was adjusted to 4-5 with IN
HCI solution. A precipitate formed which was collected
by filtration to give the product as a white powder,
(375 mg, 99% yield). MS m/z 25 344(MH').'H NMR (300
MHz, CD3OD) 8 ppm 1.24-1.98 (in, 10 H) 2.00-2.15 (m, 2
H) 2.25-2.39 (m,2H) 2.84 (m, 1 H) 4.16-4.30 (m, 2 H)
4.56-4.72 (m, 2 H) 7.22 (m,  1H) 7.58-7.78 (m, 2H)
8.10 (in, 111). 205  11-Cyclohexyl-l0-oxo-7,8,9, 1
0-tetrahydro-6H-azepinofl, 2-aJindole-3-carboxylic
acid HOOC N O  5 A mixture of TFA (1.0 mL) and TFAA
(469 mg, 2.232 mmol) was added  dropwise to
1-(4-carboxybutyl)-3-cyclohexyl-IH-indole-6-carboxylic
acid (365 mg,  1.063 mmol) at 0C. The reaction mixture
was then warmed to rt. and stirred for 4 hr.  



Water was then added slowly to quench the reaction and
a precipitate formed. This 10 was collected by
filtration to provide the product as a yellow-greenish
solid, (410  mg, >100% yield). MS m/z 326(MH);'H NMR
(500 MHz, CDhOD) ^ ppm 1.39- 1.50 (m, 3 H) 1.73-2.14
(m, I 1 H) 2.88 (m, 2 H) 3.45 (m, I H) 4.46 (m, 2 H)
7.73  (dd, J=8.54,1.22 Hz, 1 H) 7.98 (d, .1=8.55 Hz, 1
H) 8.21 (s, I H). 15
9-Bromo-l1-cyclohexyl-l0-oxo-7,8,9,10-tetrahydro-6H-az
epino[1,2-aJindole-3- carboxylic acid HOOC N Br  0  20
A solution of
11-cyclohexyl-10-oxo-7,8,9,10-tetrahydro-6H-azepinojl,
2 a]indole-3-carboxylic acid (100 mg, 0.307 mmol) in
chloroform (2.0 mL) was added  to a refluxing
suspension of CuBr2 (103 mg, 0.461 mmol) in ethyl
acetate (2.0 mL),.  The reaction mixture was heated
under reflux for 4h. It was then cooled and the salt
was removed by filtration. The filtrate was
concentrated in vacuo to provide the title 25 compound
as a dark-green solid, (120 mg, 97% yield). MS m/z
404,406 (MH5. 206  4H-Thiazolo[4',5'.3,4]azepino[1,
2-aJindole-9-carboxylic acid, 12-cyclohexyl-5,6-
dihydro-2-methyl-. HOOC N 'N==  5 Thioacetamide (7.4
mg, 0.099 nunol) was added to a solution of 9-bromo-l
1-
cyclohexyl-10-oxo-7,8,9,10-tetrahydro-6H-azepino[I,2-a
]indole-3-carboxylic acid  (40 mg, 0.099 mmol) in
ethanol (3.0 mL). The reaction mixture was heated
under  reflux for 12 hr., after which the solvent was
removed in vacuo and the residue 10 suspended in
water. A precipitate formed which was collected by
filtration to  provide the crude product as a greenish
solid (30 mg, 80% yield). 8 mg of this crude  



product was subsequently fractionated by preparative
reverse phase HPLC to afford  the title compound as a
light yellow colored solid. MS m/z 381(MH') 'H NMR
(500  MHz, CD3OD) 0 ppm 1.31 (in, I H) 1.40-1.47 (in,
3 H) 1.79-1.91 (m, 4 H) 2.00-2.09 15
(m,2H)2.32-2.36(m,2H)2.77(s,3H)2.98(t,. 1=7.17 Hz, 2
H) 3.41 (in, 1 H) 4.25  (d, .1-6.10 Hz, 2 H) 7.72 (dd,
j---8.39,1.37 Hz, 1 H) 7.87 (d, .F='8.55 Hz, 1 H) 8.15
(s,  1 H.) 4H-Thiazolo[4;
S':3,4]-azepino[1,2-aJindole-9-carboxylic acid,
12-cyclohexyl-S,6- 20 dihydro-2-amino-. HOOC N N NHZ
Thiourea (22.6 mg, 0.297 mmol) was added to a solution
of 9-bromo-l 1- 25
cyclohexyl-10-oxo-7,8,9,10-tetrahydro-6H-azepino[1,2-a
]indole-3-carboxylic acid 207  (100 mg, 0.247 mmol) in
ethanol (5.0 mL). The reaction mixture was heated
under  reflux for 8 hr. The solvent was then removed
in vacuo, and the residue suspended in  water. A
precipitate formed which was collected by filtration
to provide the crude  product as a yellow solid, (99
mg, 100% yield). 10 mg of this material was then 5
purified by preparative reverse phase HPLC column to
afford the TFA salt of the  title compound as a light
yellow solid. MS m/z 382 (MW); 'H NMR (500 MHz,
CD3OD) ^ ppm 1.32 (m, 1 H) 1.43-1.53 (m, 3 H)
1.79-1.94 (m, 4 H) 2.00-2.10 (m, 2  H) 2.29-2.35 (m, 2
H) 2.81 (t, J=7.17 Hz, 2 H) 3.06 (m, 1 H) 4.33
(4.f--5.95 Hz, 2 H)  7.74 (d, J=8.55 Hz, 1 H) 7.92
(d,.>=8.54 Hz, 110 8.17 (s, 1 H). 10 2-Propenoic acid,
3-[4-[[[]-[[(12-cyclohexyl-5,6-dihydro-2-methyl-4H-
thiazolo[4', 5'.3,4]azepino[1,2-ajindol-9
yl)carbonylJamino]cyclopentylJcarbonyU-
amino]phenylJ-, methyl ester, (2E)-. 



H O  N N S  O ( / N  Me000 15 T13TU (27.8 mg, 0.087
mmol) was added to a solution of 4H-
thiazolo[4',5':3,4]azepino[1,2-a]indole-9-carboxylic
acid, 12-cyclohexyl-5,6-dihydro- 2-methyl (22 mg,
0.058 mmol) and DIPEA (0.050 ml, 0.289 mmol) in DMSO
(2.0 20 mL), The reaction mixture was stirred at it
for 15 min., after which (E)-methyl 3-(4-
(1-aminocyclopentanecarboxamido)phenyl)acrylate (20
mg, 0.069 mmol) was added.  The resultant mixture was
stirred at rt overnight. It was then concentrated in
vacuo  and the residue purified by preparative reverse
phase HPLC column to give the title  compound as an
off-white solid, (18 mg, 48% yield). MS m/z 65l(MH);
25 'H NMR (500 MHz, CDC13) ^ ppm 1.32-1.47(m, 3 H)
1.74-2.01 (in, 11 H) 2.21-2.28  (m,2H)2.28-2.35
(m,2H)2.53-2.61 (m,2H)2.74(s,3H)2.95(t,J=7.32Hz,2H)
3.44 (m, 1 H) 3.78 (s, 3 H) 4.20 (m, 2 H) 6.35
(d,.J15.87 Hz, 1 H) 6.42 (s, 1 H) 7.28  (m, l H) 7.47
(d, J=8.54 Hz, 2 H) 7.60-7.66 (in, 3 H) 7.88 (d, -8.55
Hz, I H) 7.94  (s, I H) 10.40 (s, 1 H). 208
2-Propenoic acid,
3-[4-([[I-[[(12-cyclohexyl-5,6-dihydro-2-methyl-4H-
thiazolo[4,5'.3,4]azepino[I,2-aJindol-9
y!)carbonylJaminoJcyclopentylJcarbonvlJ-
aminoJphenyl]-, (2E)-. H O H ~. I H S  / O HOOC  



2N NaOH solution (0.5 mL) was added to a solution of
2-propenoic acid, 3-
[4-[[[I-[[(12-cyclohexyl-5,6-dihydro-2-methyl-4H-thiaz
olo[4',5':3,4}azepino[1,2-
a]indol-9-yl)carbonyl]amino]cyclopentyl]carbonyl]amino
]phenyl]-, methyl ester, 10 (2E)- (15 mg, 0.023
mmol)in a THF/Methanol mixture (2.0 mL12.0 mL). The
reaction mixture was heated at 100C under microwave
conditions for 15 min. It was  cooled, and
concentrated in vacuo. The pH of the mixture was
adjusted to 4-5 with  IN HCI solution, and then
extracted with ethyl acetate. The extracts were
combined,  dried over MgSO4, filtered and concentrated
under vacuum. The crude yellow 15 residue was then
purified by preparative reverse phase. HPLC to afford
the title  compound as a yellow solid, (7.0 mg, 48%
yield). MS m/z 637(MH4). 'H NMR (500  MHz, CD3OD) S
ppm 1.38-1.47 (m, 3 H) 1.78-1.95 (m, 9 H) 1.98-2.08
(m, 2 H)  2.16-2.24 (m, 2H) 2.30-2.37 (m, 2 H)
2.45-2.55 (m, 2 H) 2.76 (s, 3 H) 2.97 (t,  Y1.17 Hz, 2
H) 3.41 (m, 1 H) 4.25 (m, 2 H) 6.40 (d, .J=15.87 Hz, 1
H) 7.52-7.66 (m, 20 6 H) 7.89 (d, .-8.55 Hz, 1 H) 8.07
(s, l H).  25 209  2-Propenoic acid,
3-[4-[[[]-[[(12-cyclohexyl-5,6-dihydro-2-amino-4H-
thiazolo[4'5':3,4]azepino[I,2-aJindol-9
y1)carbonyljaminoJcyclopentylJcarbonvlJ-
aminoJphenylJ-, methyl ester, (2E)-. O  N H I N S  O
NH=  McOOC To a solution of
4H-thiazolo[4',5':3,4]azepino[1,2-a]indole-9-carboxyli
c acid,  12-cyclohexyl-5,6-dihydro-2-amino(17 mg,
0.045 mmol) in DMSO (2.0 mL), TBTU  (21.5 mg, 0.067
mmol) and DIPEA (0.039 mL, 0.223 mmol) were added. The



10 reaction mixture was stirred at rt for 15 min. Then
03)-methyl 3-(4-(1-
aminocyclopentanecarboxamido)phenyl)acrylate (15.4 mg,
0.054 mmol) was added  and the reaction mixture
stirred at rt overnight. The reaction mixture was then
concentrated in vacuo and the residue purified by
preparative reverse phase HPLC  column to give the
title compound as to give the title compound as a
yellow solid, (17 15 mg, 59% yield). MS m/z 652(MH).'H
NMR (300 MHz, CD3OD) S ppm 1.38-1.50  (m, 3 H)
1.74-2.09 (m, 11 H) 2.13-2.23 (m, 4 H) 2.44-2.55 (m, 2
H) 2.79 (t, J 7.14  Hz, 2 H) 3.45 (m, 1 H) 3.78 (s, 3
H) 4.26 (m, 2 H) 6.45 (d, .F-16.10 Hz, 1 H) 7.52- 7.68
(in, 6 H) 7.85 (d,.1=8.42 Hz, I H) 8.03 (s, 1 H) 20
2-Propenoic acid,
3-[4-[[[I-[[(12-cyclohexyl-5,6dihydro-2-amino-4H-
thiazolo[4,5.-3,4]azepino[1,2-aJindol-9
yl)carbonylJaminoJcyclopentylJcarbonylJ-
aminoJphenylJ-, (2E). 0  N H N S  YQI ' / O N--J, NHz
HOOC 210  2N NaOH solution (1.0 mL) was added to a
solution of 2-propenoic acid, 3
[4-[[[1-[[(12-cyclohexyl-5,6-dihydro-2-amino-4H-thiazo
lo[4',5':3,4]azepino[1,2-
a]indol-9-yl)carbonyl]amino]cyclopentyl]carbonyl]amino
]phenyl]-, methyl ester,  (2E)- (15 mg, 0.023 mmol) in
a THF/Methanol mixture (2.0 mIJ2.0 nil.). The 5
reaction mixture was heated at 100C under microwave
conditions for 15 min. It was  then concentrated in
vacuo, and the pH was adjusted to 4-5 by the addition
of 1N HCl  solution. The resultant mixture was then
extracted with ethyl acetate and the organic  layer
was dried over MgSO4.filtered, and evaporated under
vacuum to give the crude  



product that was subsequently purified by Prep.
Reverse phase HPLC to afford the 10 TFA salt of the
title compound as a yellow solid (5.2 mg, 3(ryield).
MS m/z  638(MH'); 'H NMR (300 MHz, CD3OD) S ppm
1.40-1.53 (m, 3 H) 1.77-2.37 (m, 14  H) 2.44-2.56 (m,
2 H) 2.79 (t, .1=7.32 Hz, 2 H) 2.97 (m,1 H) 4.32 (m, 2
H) 6.40 (d,  .1=16.10 Hz, I H) 7.50-7.65 (in, 6 H)
7.93 (d, -8.42 Hz, I H) 8.09 (s, 1 H) 9.66 (s, 1  H).
15 4H-Oxazolo[4,5 3, 4]
azepino[1,2-aJindole-9-carboxylic acid,
12-cyclohexyl-5,6- dihydro-. HOOC / N \ N J  20
Formamide (2.0 mL) was added to a solution of
9-bromo-I l-cyclohexyl-10-
oxo-7,8,9,10-tetrahydro-6H-azepino[1,2-a]indole-3-carb
oxylic acid (30 mg, 0.0742  mmol) in DMF (1.0 mL). The
reaction mixture was heated at 125C for 8 hr, after
which it was cooled, water was added and the mixture
was extracted with ethyl 25 acetate (2X20 mL). The
organic layers were combined, dried (MgSO4), filtered
and  concentrated in vacuo. The residue was then
purified by preparative reverse phase  HPLC column to
afford the title compound as an orange colored solid
(3.5 mg, 13%  yield). MS m/z 351(MH); 'H NMR (300 MHz,
CD3OD) 8 ppm 1.31(m, 1 H) 1.38- 1.55 (m, 3 H)
1.79-1.93 (in, 4 H) 1.99-2.13 (m, 2 H) 2.19-2.29 (m, 2
H) 3.17 (t, 211  .1 6.77 Hz, 2 H) 4.03 (m, I H)
4.33-4.39 (m, 2 H) 7.67 (m, 1 H) 7.86 (d, J=8.42 Hz, I
H)8.12(s,1H)8.16(s,IH) 2-Propenoic acid,
3-[4-[[[1-[[(12-cyclohexyl-5,6-dihydro-4 H- 5
oxazolo[4,5'.3,4]azepino[1,2-a]indol-9-
yl)carbonyl]amino]cyclopentyl]carbonyl] am
ino]phenyl]-, methyl ester, (2E)-. 



H VI yQh H O o 11(r)ooc t 10 TI3TU (20.6 mg, 0.064
mmol) was added to a solution of 4H-
oxazolo[4',5':3,4]azepino[1,2-a]indole-9-carboxylic
acid, 12-cyclohexyl-5,6-dihydro- (15 mg, 0.043 mmol)
and DIPEA (0.037 mL, 0.214 mmol) in DMSO (2.0 mL). The
reaction mixture was stirred at rt for 15 min., after
which (E)-methyl 3-(4-(1-
aminocyclopentanecarboxamido)phenyl)acrylate (14.8 mg,
0.051 mmol) was added 15 and the reaction mixture was
stirred at rt overnight. The resultant mixture was
then  concentrated in vacuo, and the residue purified
by Prep. reverse phase HPLC column  to give the title
compound as a light yellow solid (12 mg, 45% yield).
MS m/z  621(MH5; 'H NMR (300 MHz, CDC13) 0 ppm
1.12-2.08 (m,14 H) 2.16-2.27 (m, 4  H) 2.48-2.62 (m, 2
H) 3.03-3.13 (m, 2 H) 3.76 (s, 3 H) 3.92 (m, 1 H)
4.24-4.32 (m, 2 20 H) 6.32 (d, .1=16.47 Hz, 1 H) 6.38
(m, l H) 7.25 (m, 1 H) 7.44 (d,.f-8.42 Hz, 2 H)
7.56-7.63 (m, 3 H) 7.84-7.98 (m, 3 H) 10.38 (s, 1 H).
25 212  2-Propenoic acid,
3-[4-[[[]-[[(12-cyclohexyl-5,6-dihydro-4H-
oxazolo[4'5':3,4Jazepino[1,2-a]indol-9-
yl)carbonylJaminoJcyclopentylJcarbonyl] am
inoJphenylJ-, (2E) H O H H O  jr"Cr O H I / HJ  HOOC
2N NaOH solution (0.5 mL) was added to a solution of
2-propenoic acid, 3-
[4-[[[1-[[(12-cyclohexyl-5,6-dihydro-4H-oxazolo[4',5':
3,4]azepino[1,2-a]indol-9-
yl)carbonyl]amino]cyclopentyl]carbonyl]amino]phenyl]-,
methyl ester, (2E)- (10 mg, 10 0.016 mmol)in a
THE/Methanol mixture(1.5 mUI.0 mL). The reaction
mixture was  



heated at 100C under microwave conditions for 15 min.
It was then cooled, and  concentrated in vacuo. The pH
of the solution was then adjusted to 4-5 by the
dropwise addition of IN HCI solution. The resultant
mixture was then extracted  with ethyl acetate and the
organic layer was dried with MgSO4, filtered, and the
15 solvent was evaporated under vacuum. The residue
was then purified by Prep.  reverse phase HPLC to
afford the title compound as a light yellow solid,
(2.5 mg,  26% yield). MS m/z 607(MH); 'H NMR (500 MHz,
CD3OD) S ppm 1.40-1.54 (m, 3  H) 1.80-2.28 (m, 15 H)
2.46-2.54 (m, 2 H) 3.17 (t, .ft6.87 Hz, 2 H) 4.02 (m,
1 H)  4.38 (m, 2 H) 6.41 (d,.1=15.87 Hz, I H)
7.51-7.65 (m, 6 H) 7.89 (d,.14.55 Hz, 1 H)  20 8.04
(s, I H) 8.16 (s, l H). Examples of some of the
methods that can be used to prepare some fused
pyridine compounds of Formula I are outlined in the
scheme below. 213 Meooc \  Br NaH, DMF aBr N OH Benryl
bromide I N can 0 HH BnO Pd(PPh3)4, LICI, Na2CO3 MeO N
NaH, DMF  EtOH/Toluene, 80C Br ,,,,,06n  OH  OBn Ono
NO  MeOOC VNN Hp MOOC N N PPh3, DEAD, THE  Pd-C reflux
0 0 0 0  moo \ N N NaOH HO N `N  McOH/THF/H20 The
indole-9-carboxylic acid derivatives described in the
above section can be  



subsequently coupled to a variety of amines using
methodology known in the art to 5 provide further
examples of Formula I compounds.
2-(Benzyloxy)-3-bromopyridine.  n Br i  N OBn  10 214
3-bromo-2-hydroxypyridine (1.74 g, 10 mmol) was added
to a suspension of NaH (440 mg of 60% dispersion in
mineral oil, 11 mmol) in DMF (10 mL), and the
resultant mixture was stirred at rt for 30 min. Benzyl
bromide (1.3 mL, 11 mmol)  was then added, and the
reaction was stirred at it overnight. It was then
quenched by 5 the addition of water, and the product
extracted with ethyl acetate (2x50 mL). The  extracts
were combined, washed with IN HCI solution, then dried
(MgSO4), filtered  and concentrated in vacuo. The
residue was purified by silica gel flash
chromatography using hexanes to100% ethyl acetate in
hexanes as eluent to give the  title compound as a
colorless thick oil, (1.37 g, 52% yield). MS m/z 264,
266(MH'); 10 'H NMR (500 MHz, CDCI3) S ppm 5.17 (s, 2
H) 6.05 (t,.1---1.02 Hz, 1 H) 7.27-7.88  (m, 6 H) 7.70
(dd, J--7.17,1.98 Hz, 1 H) Methyl
2-(2-(benzyloxy)pyridin-3
yl)-3-cyclohexyl-lH-indole-6-carboxylate.  0 H BnO MoO
N N  15 2M Na2CO3 (1.25 mL, 2.5 mmol) aqueous solution
was added to a suspension  of methyl
3-cyclohexyl-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan
-2-yl)-IH-indole- 6-carboxylate (383 mg, 1.0 mmol),
2-benzyloxy}3-bromopyridine (317 mg, 1.2 20 mmol) and
LiCI (84.8 mg, 2.0 mmol), in ethanol (3 mL) and
toluene (3 mL). The  



mixture was degassed by evacuating the reaction flask
and then flushing with N2.  Pd(PPh3)4 (58 mg, 0.05
mmol) was then added, and the reaction mixture was
heated  at 80C for 6br. The reaction mixture was then
filtered and concentrated in vacuo,  and the resultant
residue was purified by silica gel flash
chromotagraphy using 25 hexanes to 50% ethyl acetate
in hexanes as eluent to afford the title compound as a
yellowish solid, (310 mg, 70% yield). MS m/z 441(MH');
'H NMR (500 MHz,  CDC13) S ppm 1.32-1.46 (m, 3 H)
1.78-1.93 (m, 5 H) 2.05-2.16 (m, 2 H) 2.96 (m, 1  H)
3.92 (s, 3 H) 5.25 (s, 2 H) 6.39 (t, .f-6.87 Hz, 1 H)
7.31-7.41 (m, 6 H) 7.60 (dd, 215  .Y7.17, 1.98 Hz, 1
H) 7.71 (d,.)---8.55 Hz, 1 H) 7.84 (d, .f=8.55 Hz,1 H)
8.07 (s, 1 H)  10.32 (s, 1 H). Methyl
!-(2-(benzyloxy)ethyl)-2-(2-(benzyloxy)p)iidin-3
yl)-3-cyclohexyl-IH-indole- 5 6-carboxylate. OBn OnO
Me000 N I To a suspension of NaH (14 mg of 60%
dispersion in mineral oil, 0.354  10 mmol) in DMF (2
mL), methyl
2-(2-(benzyloxy)pyridin-3-yl)-3-cyclohexyl-lH-
indole-6-carboxylate (130 mg, 0.295 mmol) was added
and the reaction mixture was  stirred at rt for 15
min. Benzyl 2-bromoethyl ether (0.052 mL, 0.325 mmol)
was then  added, and the reaction mixture was stirred
at rt overnight before being quenched by  the addition
of water. The resultant mixture was extracted with
ethyl acetate (2x20 15 mL) and the organic layers were
combined, washed with IN HC1 solution, and then  dried
(MgSON), filtered and concentrated under vacuum. The
residue was then  purified by Prep. reverse phase HPLC
to give the title compound as light yellow solid
(83.5 mg, 49% yield). MS m/z 575(MH); 'H NMR (500 MHz,
CDC13) S ppm 1.21- 



1.31 (m, 3 H) 1.69-1.90 (m, 7 H) 2.53 (m, 1 H) 3.65
(m, 1 H) 3.72 (m, I H) 3.92 (s, 3 20 H)4.17(m, 111)
4.27 (m, 1 H)4.32(s,2H)5.21 (s,2H)6.18(t,J 6.87Hz, 1
H)  7.07-7.12 (m, 211) 7.21-7.36 (m, 9 H) 7.41(dd,
J=6.71, 2.14 Hz,1 H) 7.74 (dd,  .A=8.54,1-22 Hz 1 H)
7.78 (m, J=8.55 Hz, 1 H) 8.12 (s, I H). 25 216  Methyl
3-cyclohexyl-I-(2-hydroxyethyl)-2-(2-hydroxypyridin-3
yl)-IH-indole-6- carboxylate. OH  SHO  McOOC - N 5 To
a solution of methyl
1-(2-(benzyloxy)ethyl)-2-(2-(benzyloxy)pyridin-3-
yl)-3-cyclohexyl-IH-indole-6-carboxylate (57 mg, 0.099
mmol) in ethyl acetate (10  mL), 10% Pd on carbon (10
mg) was added. The reaction mixture was stirred under
an hydrogen atmosphere (1 atmos.) for three days. It
was filtered through celite, and 10 the filtrate
concentrated to give the title compounds as an
off-white solid, (35 mg,  90% yield). MS m/z 395(MH4);
'H NMR (300 MHz, CD3OD) 0 ppm 1.24-1.40 (m,
3H)1.70-1.98(m,7H)2.58(m,1H)3.71(t,.A=6.04Hz,2H)3.94(s
, 3H) 4.11 (m,  1 H) 4.22 (m, 1 H) 6.58 (t, .T--6.59
Hz, 1 H) 7.58-7.76 (m, 3 H) 7.82 (d, .f-8.78 Hz 1  H)
8.19 (s, 1 H). 15 Pyrido[3;
2':6,7][1,4]oxazepino[4,5-a]indole-l0-carboxylic acid,
13-cyclohexyl-6,7- dihydro , methyl ester. 0 Co  MOO N
N  20 



To a solution of methyl
3-cyclohexyl-l-(2-hydroxyethyl)-2-(2-
hydroxypyridin-3-yl)-1H-indole-6-carboxylate (49 mg,
0.124 mmol) in THE (8 mL),  PPh3 (130 mg, 0.497 mmol)
and DBAD (114 mg, 0.497 mmol) were added. The
reaction mixture was heated at 85C under microwave
conditions for 3.5 hr. It was 217  then concentrated
under vacuum and the residue purified by Prep. reverse
phase  HPLC to afford the title compound as a
yellowish solid, (27 mg, 58% yield). MS m/z  377(MH');
'H NMR (500 MHz, CD3OD) ^ ppm 1.31 (in, 1 H) 1.35-1.51
(in, 3 H)  1.78-1.95 (m, 4 H) 2.06-2.19 (m, 2 H) 2.92
(m, l H) 3.96 (s, 3 H) 4.51 (m, 2 H) 4.66 5 (m, 2 H)
7.45 (m, 1 H) 7.76 (d, J=7.63 Hz, 1 H) 7.91-7.99 (m, 2
H) 8.23 (s, l H) 8.37  (d, . 2.44 Hz, 1 H).
Pyrido[3',2'.6,7][1,4]oxazepino[4,5-aJindole-10-carbox
ylic acid, 13-cyclohexyl-6,7- dihydro 10 o Co  HO N N
1 / 2N aqueous NaOH (0.5 mL) was added to a solution
of
pyrido[3',2':6,7][1,4]oxazepino[4,5-ajindole-l0-carbox
ylic acid, 13-cyclohexyl-6,7- 15 dihydro-, methyl
ester (5.5 mg, 0.0146 mmol) in a THF/Methanol mixture
(1.5 mIJ1.5 mL). The reaction was heated at 100C under
microwave conditions for 15  min, after which it was
concentrated in vacuo and the pH of the resultant
mixture  adjusted to 4-5 usingiN HCl solution. The
mixture was then extracted with ethyl  acetate and the
organic layer dried with MgSO4, filtered, and
concentrated in vacuo. 20 The residue was purified by
Prep. reverse phase HPLC to afford the TFA salt of the
title compound as a yellow solid, (4.5, 65% yield). MS
m/z 363(MH');'H NMR (500  MHz, CD3OD) S ppm 1.31 (m, l
H) 1.36-1.63 (m, 3 H) 1.79-1.96 (in, 4 H) 2.09-2.21  



(m, 2 H) 2.91 (m, 1 H) 4.57 (t,.F=5.19 Hz, 2 H) 4.72
(t,.F-5.19 Hz, 2 H) 7.51 (dd,  .)-=7.63, 5.19 Hz, 1 H)
7.78 (d, J=8.55 Hz, 1 H) 7.96 (d, -8.55 Hz, 1 H) 8.08
(dd, 25 J--7.63, 1.83 Hz, 1 H) 8.23 (s, I H) 8.40 (d,
.Y-4.58 Hz, 1 H). 218  2-Propenoic acid,
3-[4-[[[1-[[(13-cyclohexyl-6,7- dihvdropyrido[3 ,2':
6, 7][1,4]oxazepino[4, 5-a]indol-10-
yl)carbonylJaminoJcyclopenlyl]carbonyl]amino]phenylj-,
(-'E)- H 0 r-~-O  \ N N \ N N  O N / ~\  HOOC 5 To a
solution of
pyrido[3',2':6,7][1,4]oxazepino[4,5-a]indole-I0-carbox
ylic  acid, 13-cyclohexyl-6,7-dihydro- (23 mg, 0.064
mmol) in DMSO (2.0 mL), TBTU  (30.6 mg, 0.095 mmol)
and DIPEA (0.055 mL, 0.318 mmol) were added. The 10
reaction mixture was stirred at it for 15 min. Then
(E)-methyl 3-(4-(1-
aminocyclopentanecarboxamido)phenyl)acrylate (22 mg,
0.076 mmol) was added  and the reaction mixture was
stirred at it overnight. It was then concentrated and
the  residue was purified by Prep. reverse phase HPLC
to give the ester intermediate. To  a solution of the
this material in a THF/Methanol mixture (1.5 m1)1.5
mL), 2N 15 NaOH solution (0.5 mL) was added. The
reaction mixture was heated at 100C  under microwave
conditions for 15 min. It was concentrated and the pH
was  adjusted to 4-5 using IN HC1 solution. This
mixture was extracted using ethyl  acetate. The
organic layer was dried with MgS04, filtered and the
solvent evaporated to give a crude product which was
purified by Prep. reverse phase HPLC to afford the  20
title compound as a yellow solid. (4.0 mg, 8.6% yield
two steps). MS m/z 619(MH{);  'H NMR (500 MHz, CD3OD)
0 ppm 1.31 (m, I H) 1.38-1.60 (in, 3 H) 1.79-1.96 (m,



8 H) 2.08-2.24 (m, 4 H) 2.47-2.56 (m, 2 H) 2.92 (m, 1
H) 4.55 (t, .1='5.04 Hz, 2 H)  4.70 (t,.1=5.19 Hz, 2
H) 6.41 (d, .1=16.17 Hz, 1 H) 7.49 (dd, .Y7.63, 5.19
Hz,1 H)  7.56 (d, .1=8.55 Hz, 2 H) 7.60-7.69 (m, 4 H)
7.97 (d,.)'-8.55 Hz, 1 H) 8.05 (dd, 25 .1=7.63, 1.83
Hz, I H) 8.12 (s, 1 H) 8.39 (m, l H). Some
representative examples of methods that can be used to
prepare some  hydroxylated derivatives of the proprano
bridged compounds are outlined in the  scheme below.
219 OH  O O OH  MeO N N OsO4/NMO MeO \ N -N
AcetonahNataz OH  LUGH O OH  HO N N THF/MeOH/H20 I , /
(5S, 6R) and (SR. 6S)-
5H-pyrido[3',2':3,4]azepino[1,2-a]indole-10-carboxylic
acid,  5 13-cyclohexyl-6, 7-dihydro-5, 6-dihydroxy-,
methyl ester. OH  0 *OH  Moo \ N - N OsO4 (2.7 mg,
0.0107 mmol) was added to a solution of 7H 10
pyrido[3',2':3,4]azepino[1,2-a]indole-l0-carboxylic
acid, 13-cyclohexyl-, methyl  ester (40 mg, 0.107
mmol) and N-methylmorpholine oxide (38 mg, 0.322 mmol)
in a  mixture of acetone and water (9 mL-l mL). The
resultant solution was stirred at rt  overnight, after
which it was concentrated in vacuo and the residue
purified by Prep.  reverse phase HPLC to give a
racemic mixture of title compounds as a light yellow, 



15 (25 mg, 57% yield). MS m/z 407(MH);'H NMR (500 MHz,
CD3OD) 8 ppm 1.31  (m, 1 H) 1.39-1.55 (m, 2 H) 1.66
(m, 1 H) 1.76-1.86 (m, 21)1.92-2.17 (m, 4 H) 2.88  (m,
1 H) 3.39 (m, 11) 3.96 (s, 3 H) 4.49 (m, 1 H) 4.66 (m,
2 H) 7.58 (dd, .r7.48, 220  5.04 Hz, 1 H) 7.75
(d,./=8.24 Hz, 1 H) 7.88-7.96 (m, 2 H) 8.24 (s, 1 H)
8.69 (d,  .)=1.83 Hz, 1 H) (5S,6R) and (SR. 6S)- 5H
pyrido[3,2 -3,4]azepino[1,2-aJindole-10-carboxylic
acid  5 13-cyclohexyl-6,7-dihydro-5,6-dihydroxy-. OH
OH  H \ N ~N L1OH (14.7 mg, 0.615 mmol) and water (0.5
mL) were added to a solution of  10 racemic (5S,6R)
and (5R, 6S)-
5H-pyrido[3',2':3,4]azepino[1,2-a]indole-10-
carboxylic acid,
13-cyclohexyl-6,7-dihydro-5,6-dihydroxy-, methyl ester
(25 mg,  0.0615 mmol) in a THF/Methanol mixture (1.5
mIJ1.5 mL). The reaction was stirred  at rt. for three
days. It was then concentrated in vacuo, and the pH
was adjusted to 4- 5 using IN HCI solution. The
resultant mixture was extracted with ethyl acetate.
The 15 organic layer was dried (MgSO4), filtered and
the solvent evaporated. The residue  was purified by
Prep. reverse phase HPLC to afford the TFA salts of a
racemic  mixture of the title compounds, (15 mg, 48%
yield). MS m/z 393(MH);'H NMR  (500 MHz, CD3OD) ^ ppm
1.32 (m, 1 H) 1.42-1.61 (m, 2 H) 1.68 (m, l H)
1.79-1.89  (m, 2 H) 1.99 (m, 1 H) 2.07-2.22 (m, 3 H)
2.87 (m, 1 H) 3.44 (m,1 H) 4.79-4.89 (m, 20 3 H) 7.81
(d, ./--8.24 Hz, 1 H) 8.01 (d, -8.55 Hz, 1 H) 8.21
(dd, J--7.93, 6.10 Hz, 1  H) 8.30 (s, 1 H) 8.63 (d,
31.93 Hz, 1 H) 8.85 (d, ./=5.80 Hz, 1 H). The above
derivatives may be coupled to a variety of amines and
related  compounds through the acid functionality of
these intermediates using methodology  25 described
herein or other common methods known to those skilled
in the art to 



generate products of the type described below. 221
(5S, 6R) and (5R, 6S)-2 propenoic acid,
3-[4-[[[1-[[[13-cyclohexyl-6,7-dihydro-5,6-
dihydroxy-5H-pyrido[3,2'.3,4]azepino[1,2-a]indol-10-
yl]carbonyl]amino]cyclopentyl]carbonylJamino]phenyl]-,
methyl ester, (2E)-. OH  O OH  N I , O a I %  laeoo I
5 To a solution of racemic (5S,6R) and (5R, 6S)- 5H
pyrido[3',2':3,4]azepino[ 1,2-a]indole-l0-carboxylic
acid, 13-cyclohexyl-6,7-dihydro- 5,6-dihydroxy- (31
mg, 0.079 mmol) in DMF (1.5 mL), HATU (45 mg, 0.119
mmol)  10 and DIPEA (0.069 mL, 0.395 mmol) were added.
The reaction mixture was stirred at  rt for 15 min.
Then (E)-methyl 3-(4-(1
aminocyclopentanecarboxamido)phenyl)acrylate (30 mg,
0.103 mmol) was added  and the reaction mixture
stirred at rt overnight. It was then concentrated in
vacuo,  and the residue purified by Prep. reverse
phase HPLC to give a racemic mixture of 15 the title
compounds as a light yellow solid, (26 mg, 50% yield).
MS m/z 663(MH');  1H NMR (500 MHz, CD3OD) S ppm
1.22-1.53 (in, 3 H) 1.62 (m, 1 H) 1.75-2.15 (m,  10 H)
2.17-2.26 (m, 2 H) 2.47-2.55 (m, 2 H) 2.86 (m, 1 H)
3.38 (m,1 H) 3.78 (s, 3  H) 4.47 (in, 1 H) 4.86 (m, 2
H) 6.44 (d, .1=15.87 Hz, 1 H) 7.53 (d, .7=8.55 Hz, 2
H)  7.57 (dd, ]=7.48, 5.04 Hz, 1 H) 7.60-7.66 (m, 4 H)
7.89 (d, ]=7.32 Hz, 1 H) 7.92 (d,  20 J=8.55 Hz, 1 H)
8.18 (a, I H) 8.68 (d, J=4.27 Hz, I H). 25 222  



(5S, 6R) and (51t, 6S)-2 propenoic acid,
3-[4-[[[1-[[[13-cyclohexyl-6,7-dihydro-5,6-
dihydroxy-5H-pyrido[3,2':3,4]azepino[1,2-a]indol-10-
ylJcarbonylJaminoJcyclopentylJcarbonylJaminoJphenylJ-,
(2E) OH  O OH  N 11 YQN 1 \ H  0 H HOO  5 LiOH (6.1
mg, 0.256 mmol) in water (0.5 mL) was added to a
solution of  racemic (5R, 6S) and (5S, 6R)-2-propenoic
acid, 3-[4-[[[1-[[[13-cyclohexyl-6,7-
dihydro-5,6-dihydroxy-5H-pyrido[3',2':3,4]azepino[1,2-
a]indol-10 10
yl]carbonyl]amino]cyclopentyl]carbonyl]amino]phenyl]-,
methyl ester, (2E)- (17 mg,  0.0256 mmol) in a
THF/Methanol mixture (2.0 mL/2.0 mL). The reaction was
stirred  at rt for two days. It was then concentrated
in vacuo, and the pH of the resultant  solution
adjusted to 4-5 using iN HCl solution. This mixture
was then extracted  using ethyl acetate and the
organic layer was dried with MgSO4, filtered and 15
evaporated to give the crude product which was
purified by Prep. reverse phase  HPLC to afford a
racemic mixture of the TFA salts of the title
compounds as a  yellow solid, (10 mg, 51% yield). MS
m/z 649(MH+);'H NMR (300 MHz, CD3OD)  ^ ppm 1.20-1.72
(m, 411) 1.76-2.29 (m, 12 H) 2.44-2.60 (m, 2 H) 2.87
(m, I H) 3.43  (m, l H) 4.81 (m, 2 H) 4.97 (m,1 H)
6.40 (d,.1=15.74 Hz, 1 H) 7.51-7.73 (m, 6 H) 20 8.01
(d, ./=8.42 Hz, 1 H) 8.16 (dd, .Y7.87, 6.04 Hz, 1 H)
8.22 (s, I H) 8.57 (d,.f-6.59  Hz, 111) 8.82
(d,.)-5.86 Hz, I H) 9.66 (s, l H). 223  OH 



O ON ON  NO \ N ~N WSC, OMAP O O ON  / ` / CHYCIZIOMF
$` N ~N  O -NH,  O (5S,6R) and (5R,
6S)-5H-pyrido[3,2'.3,4]azepino[1,2-aJindole-10-carboxa
mide, 13- cyclohexyl-6, 7-dihydro-5,
6-dihydroxy-N-(phenylsulfonyl)-. OH  O O 4N_  \ O H 5
To a solution of racemic (5S,6R) and (5R, 6S)- 5H-
pyrido[3',2':3,4]azepino[1,2-a]indole-l0-carboxylic
acid, 13-cyclohexyl-6,7-dihydro- 5,6-dihydroxy- (15
mg, 0.038 mmol) in CH2CI2/DMF(1 mU1 mL); N-3 10
dimethylaminopropyl}N'-ethylcarbodiimide hydrochloride
(14.6 mg, 0.0764 mmol),  DMAP(9.3 mg, 0.0764 mmol) and
benzensulfonamide (12 mg, 0.0764 mmol) were  added.
The reaction mixture was heated at 120C under
microwave conditions for 15  min. It was then
concentrated under vacuum and the residue purified by
Prep reverse  phase HPLC to afford a racemic mixture
of the TFA salts of the title compounds as a 15 yellow
solid, (1.3 mg, 5% yield). MS m/z 532(MH'); 'H NMR
(500 MHz, CD3OD)  S ppm 1.31 (m, 1 H) 1.40-1.60 (m, 2
H) 1.65 (in, 1 H) 1.79-1.88 (m, 2 H) 1.98 (m, 1  H)
2.03-2.18 (m, 3 H) 2.86 (m, I H) 3.44 (in, 1 H) 4.
74-4.89 (m,3 H) 7.57-7.67 (m, 3  H) 7.73 (m, 1 H)
8.01(d, .1~-8.54 Hz, 1 H) 8.09 (in, l H) 8.14-8.19
(in, 3 H) 8.52 (s, 1  H) 8.82 (d, .1=5.49 Hz, 1 H). 20
224  Additional examples of some of the methods that
can be used to prepare some 



fused pyridine derivatives of compounds of Formula I
are outlined in the scheme  below. 1i NHS= Meooc M\ Or
()ZD Nz~ Sr + ' B O  N DWEA. THE N O pHBOOHN
Pd(PPh3)4. Lid, Na2CO3 Mao % N NaH, DMF NaOH
EIOH/Toluene. SOC N Bra THF/MeOWHZO  Bo! 1 NBoe HOOC N
Grubbs catalyst HOOC N  1.2-dMMOroethane  N reflex N
tent-Butyl 3-bromopyridin-4 ylcarbamate.  NHBac  Br N"
10 To a solution of 4-amino-3-bromopyridine (1.0 g,
5.78 mmol) in TIiF (10  mL), DIPEA(1.I mL, 6.36 mmol)
and (Boc)20 (1.39 g, 6.36 mmol) were added. The
reaction mixture was stirred at rt. for two days. It
was then quenched withlN HCI  solution and extracted
with ethyl acetate (2X50 mL). The organic layers were
15 combined, dried (MgSO4), filtered and concentrated
to give tert-butyl 3- bromopyridin-4-ylcarbamate as a
yellowish thick oil, (1.1 g, 70% yield). MS m/z
273,275(MH); 'H NMR (300 MHz, CDC13)S ppm 1.51 (s, 9
H) 7.14 (s, 1 H) 8.12 (d,  .1=5.49 Hz, 1 H) 8.34
(d,.)--5.86 Hz, I H) 8.55 (s, 1 H). 225  Methyl
2-(4-(tert-butoxycarbonyl)pyridin-3
yl)-3-cyclohexyl-Ili-indole-6- 



carboxylate. o  O H HN)O  Moo N - 5 To a mixture of
methyl 3-cyclohexyl-2-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)-1H-indole-6-carboxylate (383 mg,
1.0 mmol), tert-butyl 3- bromopyridin-4-ylcarbamate
(328 mg, 1.2 mmol) and LiC1(84.8 mg, 2.0 mmol), in
ethanol (3 mL) and toluene (3 mL) was added, 2M
aqueous Na2CO3 (1.25 mL, 2.5 10 mmol) solution. The
mixture was then degassed by the application of vacuum
followed by.flushing with N2. Pd(PPh3)4 (58 mg, 0.05
mmol) was then added and the  reaction was heated at
80C overnight. The resultant mixture was then filtered
and  concentrated under vacuum, and the product
residue was purified by Prep. reverse  phase HPLC to
afford the title compound as an off-white solid, (170
mg, 38% yield). 15 MS m/z 450(MH);'H NMR (300 MHz,
CDC13) 8 ppm 1.15-1.33 (m, 13 H)1.63- 1.98 (m, 6 H)
2.45 (m, 1 H) 3.92 (s, 3 H) 6.94 (s, I H) 7.75-7.89
(m, 2 H) 8.17 (s, I  H) 8.21 (d, j---5.86 Hz, I H)
8.37 (s,1 H) 8.45 (d, .1=5.86 Hz, 1 H) 9.45 (s, 1 M. 1
Allyl-2-(4-(tert-butoxycarbonyl)pyridin-3
yl)-3-cyclohexyl-IH-indole-6-carboxylic  20 acid. BocN
HOOC VN 226  To a suspension of NaH (19.5 mg of 60%
dispersion in mineral oil, 0.488 mmol) in DMF (2 mL),
methyl
2-(4-(tert-butoxycarbonyl)pyridin-3-yl)-3-cyclohexyl-
1H-indole-6-carboxylate (100 mg, 0.222 mmol) was added
and the reaction mixture  was stirred at it for 10
min. Allyl bromide (0.040 ML, 0.466 mmol) was then
added, 5 and the reaction mixture was stirred at rt
for 3hr. It was then quenched by the  



addition of water and acidified using IN HCI solution.
A yellowish precipitate  formed which was collected by
filtration to give the crude ester product in
sufficient  purity to proceed to the next step. This
material was then dissolved in a  THF/Methanol mixture
(3 mIJ3 mL) and 2N NaOH solution (2 mL) was added. The
10 reaction mixture was heated at 100C under microwave
conditions for 15 min. It was  then concentrated and
the pH was adjusted to 4-5 using IN HCl solution. This
mixture was then extracted using ethyl acetate and the
organic layer was dried with  MgSO4, filtered and
evaporated and the resultant residue was purified
using Prep.  reverse phase HPLC to afford the title
compound as a yellow solid, (50 mg, 44% 15 yield two
steps). MS m/z 516(MH);'H NMR (500 MHz, CD30D) ^ ppm
1.22-1.48  (m, 13 H) 1.70-2.02 (in, 5 H) 2.15 (in, 1
H) 2.37 (in, 1 H) 3.88 (dd, J---I 6.63, 5.04 Hz,  1 H)
4.13 (m, I H) 4.51 (m, 1 H) 4.76 (m, 1 H) 4.87 (m, 1
H) 5.04-5.21 (m, 3 H) 5.79  (m, 1 H) 5.97.(m, I H)
7.58 (d, .F=5.80 Hz, 1 H) 7.78 (m, I H) 7.90
(d,.f-8.24 Hz, 1  H) 8.13 (s,1 H) 8.50 (a, 1 H) 8.67
(d,.1=5.80 Hz, 1 H). 20 5H-pyrido[3 ; 4':3,4][1,
5]diazonino[1, 2-a]indole-5,12-dicarboxylic acid, 15-
cyclohexyl-6,9-dihydro-, 5-(1,1-dimethylethyl) ester,
(7Z)-. NBOc  r ---1  HOOC VH  25 To a solution of
1-altyl-2-(4-(tent
butoxycarbonyl)pyridin-3-yl)-3-cyclohexyt-
IH-indole-6-carboxylic acid (45 mg, 0.087 mmol) in
1,2-dichloroethane (15 mL),  Grubbs Catalyst 2id
generation (7.4 mg, 0.0087 mmol) was added. The
reaction 227  mixture was heated under reflux for
overnight. The solvent was evaporated and the  



residue was purified by Prep.HPLC column to give a
yellow solid as 5H-
pyrido[3',4':3,4][1,5]diazonino[1,2-a]indole-5,12-dica
rboxylic acid, 15-cyclohexyl- 6,9-dihydro-,
5-(1,1-dimethylethyl) ester, (7Z)-. (15 mg, 35 %
yield). MS m/z 5 488(MH); 'H NMR (300 MHz, CD3OD) 0
ppm 1.29-1.44 (m, 13 H) 1.67-1.92 (m,  6 H) 2.45 (m, 1
H) 4.11(m,1 H) 4.36 (m, 1 H) 4.62 (m, I H) 5.05 (m, 1
H) 5.67 (m,  1 H) 5.94 (m, 1 H) 7.82 (dd, .t8.42, 1.46
Hz, 1 H) 7.91 (m, 1 H) 8.02 (d,.)--6.22 Hz,  1 H) 8.25
(s, l H) 8.79-8.89 (m, 2 H). 10
5H-pyrido[3,4':3,4J[1,5]diazonino[1,2-aJindole-5,12-di
carboxylicaci4 15- cyclohexyl-6,7,8,9-tetrahydro-,
5-(1,1-dimethylethyl) ester. ~NBoc  N HOOC CC) 15 To a
solution of
5H-pyrido[3',4':3,4][1,5]diazonino[1,2-a]indole-5,12-
dicarboxylic acid,15-cyclohexyl-6,9-dihydro-,
5-(1,1-dimethylethyl) ester, (7Z)- (12  mg, 0.0246
mmol) in methanol (5 mL), 10% Pd on carbon (5 mg) was
added. The  reaction mixture was stirred under a
hydrogen atmosphere (1 atmos.) for 2hr. It was  then
filtered through celite and concentrated to give the
desired product as a yellow 20 solid, (7.3 mg, 60%
yield). MS m/z 490(MH4);'H NMR (500 MHz, CD3OD) 0 ppm
1.22-1.44 (m, 13 H) 1.55-2.04 (in, 9 H) 2.23 (m, 1 H)
2.51 (m, 1 H) 3.47 (m, 1 H)  3.59 (m, 1 H) 3.78 (in, 1
H) 4.33 (m, 1 H) 7.73-7.81 (m, 2 H) 7.90 (d, .-8.55
Hz, 1  H) 8.15 (s, I H) 8.63 (s, 1 H) 8.84 (d, .x-4.88
Hz, 1 H). 228  Representative methodologies for the
synthesis of some of the sulfonylated carboxamide
derivatives of the instant invention are outlined
below.  O o o HO . N -N 1) (COq)2, CH2CI2 R-S,N \ N -N
2) THF, DIPEA, DMAP O H ( / / /  



O O  5
7H-pyrido[3,2':3,4]azepino[1,2-a]indole-10-carboxamide
, 13-cyclohexyl-N- [(dimethylamino)sulfonylj-. 0 0  11
N IS, 11 N I \ N -N  0 10 To a solution of
7H-pyrido[3',2':3,4]azepino[1,2-a]indole-10-carboxylic
acid,  13-cyclohexyl- (20 mg, 0.056 mmol) in CH2CI2 (5
mL), one drop of DMF was  added. Then a 2M solution of
oxalyl chloride (0.036 mL, 0.072 mmol) in CH2CI2  was
added dropwise. The reaction mixture was then stirred
at rG for 2hr after which 15 it was concentrated and
dried under high vacuum. The residue was dissolved in
THF(5 mL) and a solution of N,N-dimethylsulfonamide
(10.4 mg, 0.084 mmol) and  DIPEA (0.020 mL, 0.112
mmol)) in THE (2 mL) was added. DMAP (10 mg) was  then
added after the reaction mixture had been stirred at
A. for 10 min" and stirring  was continued for a
further 2hr. The resultant mixture was then
concentrated under 20 vacuum and the residue purified
by Prep. reverse phase HPLC to afford the TFA salt  of
the desired product as a yellow solid, (13 mg, 40%
yield). MS m/z 465(MHf;'H  NMR (500 MHz, CD3OD) S ppm
1.25-1.58 (m, 3 H) 1.80-2.30 (m, 7 H) 2.97 (m, 1  H)
3.03 (s, 6 H) 3.67 (s, 2 H) 6.05 (m,1 H) 7.41 (d,
J--7.63 Hz, I H) 7.79 (m, 1 H)  7.87 (dd, .Y7.93, 5.80
Hz, 1 H) 8.10 (d, J-8.55 Hz, 1 H) 8.21 (s, 1 H) 8.31
(d, Y7.94  25 Hz, 1 H) 8.65 (d,.=5.49 Hz, 1 H). 229  



7Hpyrido[3',2.3,4]azepino[1,2-a]indole-10-carboxamide,
13-cyclohexyl-N- (methylsulfonyl)-. o O ON N N  5 To a
solution of
7H-pyrido[3',2':3,4]azepino[1,2-a]indole-10-carboxylic
acid,  13-cyclohexyl- (36 mg, 0.1. mmol) in CH2C12 (5
mL), one drop of DMF was added.  Then a 2M solution of
oxalyl chloride (0.075 mL, 0.15 mmol) in CH2C12 was
added  dropwise. The reaction mixture was stirred at
rt. for 2hr. It was then concentrated and 10 dried
under high vacuum. This material was then dissolved in
THF(5 mL) and a  solution of methanesulfonamide (14.3
mg, 0.15 mmol) and DIPEA (0.025 mL, 0.15  mmol)) in
THE (2 mL) were added. DMAP (10 mg) was added after
the reaction  mixture was stirred at rt. for 10 min.
Stirring was continued at 50C overnight. The  reaction
mixture was then concentrated under vacuum and the
residue purified by 15 Prep. reverse phase HPLC to
afford the title compound as a light yellow solid, (24
mg, 55% yield). MS m/z 436(MH);'H NMR (500 MHz, CD3OD)
0 ppm 1.22-2.32  (m, 10 H) 2.97 (m, 1 H) 3.36 (s, 3 H)
3.50 (m, 2 H) 6.04 (m, 111) 7.29 (d, Y7.32 Hz,  1 H)
7.49 (dd, J=7.78, 5.04 Hz, 1 H) 7.81 (d, .f-8.54 Hz,1
H) 7.90 (d, .=1.93 Hz, 1  H) 8.02 (d, J=8.54 Hz, 1 H)
8.22 (s, I H) 8.47 (d, .>=5.19 Hz, 1 H). 20
7H-pyrido[3;
2..3,4]azepino[1,2-a]indole-10-carboxamide,
13-cyclohexyl-N- (phenylsulfonyl)-. o O I ~\ OWN CI \N
25 230  To a solution of
7H-pyrido[3',2':3,4]azepino[1,2-alindole-10-carboxylic
acid, 



13-cyclohexyl- (36 mg, 0.1 mmol) in CH2CIZ (5 mL), was
added one drop of DMF.  2M solution of oxalyl chloride
(0.075 mL, 0.15 mmol) in CH2CI2 was then added
dropwise. The reaction mixture was stirred at it. for
2hr. It was then concentrated and 5 dried under high
vacuum. The residue was then dissolved in THF(5 mL)
and a  solution of benzenesulfonamide (23.6 mg, 0.15
mmol) and DIPEA (0.025 mL, 0.15  mmol)) in THE (2 mL)
was added. DMAP (10 mg) was added after the reaction
mixture was stirred at rt. for 10 min. Stirring was
continued at rt. Overnight, after  which the reaction
mixture was concentrated under vacuum and the residue
purified 10 by Prep. reverse phase HPLC to afford the
TFA salt of the title compound as a light  yellow
solid, (18 mg, 29% yield). MS m/z 498(MH+); 'H NMR
(500 MHz, CD3OD)  S ppm 1.24-2.28(m, 10 H) 2.93 (m, 1
H) 3.66 (s, br, 2 H) 6.03 (m, 1 H) 7.36 (d,  .F-7.63
Hz, 1 H) 7.60-7.66 (in, 2 H) 7.69-7.74 (m, 2 H) 7.88
(dd, .Y7.78, 5.65 Hz, I  H) 8.06 (d,.)=8.54 Hz, I H)
8.12-8.17 (m, 3 H) 8.31(d,J--7.94 Hz, 1 H) 8.65 (d, 15
.1=5.49 Hz, 1 H).
7H-pyrido[3',2':3,4]azepino[1,2-aJindole-10-carboxamid
e, 13-cyclohexyl-N-[(1- methyl-IH-imidazol-4
yl)sulfonylJ-. N 0 V- L-37 11 N 20 To a solution of
7H-pyrido[3',2':3,4]azepino[1,2-a]indole-l0-carboxylic
acid,  13-cyclohexyl- (31 mg, 0.0865 mmol) in CH2CIZ
(5 mL), was added one drop of  DMF. A 2M solution of
oxalyl chloride (0.056 mL, 0.112 mmol) in CH2CIZ was
then 25 added dropwise, and the reaction mixture was
stirred at rt. for 2hr. It was then  concentrated and
dried under high vacuum. The resultant residue was
then dissolved  in THF(5 mL) and a solution of
1-methyl-imidazole-4-sulfonamide(21 mg, 0.13  mmol)
and DIPEA (0.023 mL, 0.13 mmol)) in DMF (2 mL) was
added. DMAP (10  mg) was added after the reaction
mixture was stirred at it. for 10 min. Stirring was 



231  continued at 50C overnight, after which the
reaction mixture was concentrated under  vacuum to
give a residue that was purified by Prep. reverse
phase HPLC to afford  the title compound as a light
yellow solid, (13 mg, 30% yield). MS m/z 502 (MH1);
1H NMR (500 MHz, CD3OD) ^ ppm 1.28-2.28 (m, 10 H) 2.95
(m, 1 H) 3.42-3.55 5 (m, 2 H) 3.84 (s, 3 H) 6.02 (m, I
H) 7.25 (m, 1 H) 7.48 (dd, J=7.78, 5.04 Hz, I H)
7.73-7.80 (m, 2 H) 7.87-7.95 (in, 2 H) 7.99 (m, 1 H)
8.20 (s, 1 H) 8.46 (dd, .)=5.04,  1.37 Hz, 1 H)
7Hpyrido[3;2'.3,4]azepino[1,2-aJindole-10-carboxamide,
13-cyclohexyl-N- 10 (cydopropylsulfonyl}. 0 0 H SH / O
H To a solution of
7H-pyrido[3',2':3,4]azepino[1,2-a]indole-10-carboxylic
acid,  15 13-cyclohexyl- (14 mg, 0.039 mmol) in CH2C12
(5 mL), was added one drop of  DMF. A 2M solution of
oxalyl chloride (0.039 mL, 0.078 mmol) in CH2Cl2 was
then  added dropwise, and the reaction mixture was
stirred at rt. for 2hr. It was  concentrated and dried
under high vacuum. The residue was then dissolved in
THF(5  mL) and a solution of cyclopropanesulfonamide
(9.5 mg, 0.078 mmol) and DIPEA 20 (0.014 mL, 0.078
mmol)) in THE (2 mL) was added. DMAP (10 mg) was added
after the reaction mixture was stirred at rt. for 10
min. Stirring was continued at 50C  for overnight,
after which the reaction mixture was concentrated
under vacuum to  give a residue that was then
fractionated by Prep. reverse phase HPLC to afford the
TFA salt of the title compound as a yellow solid, (4.2
mg, 19% yield). MS m/z 462 25 (MR); 'H NMR (300 MHz,
CD3OD) S ppm 1.18 (m, 2 H) 1.34 (m, 2 H) 1.28-1.60
(in, 4 H) 1.76-2.34 (m, 6 H) 2.96 (m, 1 H) 3.21 (m,1
H) 3.68 (s, 2 H) 6.05 (m, 1 H)  7.42 (d,.)--7.68 Hz, I
H) 7.81 (dd, J=8.42, 1.46 Hz, I H) 7.91 (dd, J=7.87,
5.67 Hz, 1  H) 8.12 (d,./=8.78 Hz, 1 H) 8.23 (s, 1 H)
8.36 (dd,.P=8.05, 1.46 Hz, I H) 8.67 (d,  



J=5.49 Hz, I H). 232  Examples the unsaturated
propeno-bridged intermediates described above may be
converted to the corresponding propano-bridged
derivatives using a variety of  methods, a
representative one being shown in the scheme below. 0
11 pp0 o o  H ' \ N R'O \N HZ ~. R'8, N N  Pd-C
McOWEtOAC  5 5H-pyrido[3
;2':3,4]azepino[1,2-aJindole-10-carboxamide,
13-cyclohexyl-6.7- dihydro-N-(methylsulfonyl)-. 0 V-N
/s ,N O H 10 To a solution of
7H-pyrido[3',2':3,4]azepino[1,2-a]indole-10-carboxamid
e,  13-cyclohexyl-N-(methylsulfonyl)- (7.5 mg, 0.0137
mmol) in methanol (5 mL), 10%  Pd on carbon (2 mg) was
added. The reaction mixture was stirred under a
hydrogen 15 atmosphere (latm.) for three days. It was
then filtered through celite and the filtrate
concentrated under reduced pressure. The resultant
residue was then purified by  Prep. reverse phase HPLC
to give the TFA salt of the title compound as a yellow
solid, (4.7 mg, 62% yield). MS m/z 438 (MHt;'H NMR
(300 MHz, CD3OD)11 ppm  1.15-2.21 (m, 10 H) 2.21-2.71
(in, 2 H) 2.75-3.20 (m, 3 I-1) 3.39 (s, 3 H) 3.82 (m,1
20 H)4.68(m,1H)7.64(d,J
8.42Hz,lH)7.91-8.04(m,2H)8.16(s,1H)8.37(d,  .)=8.05
Hz, 1 H) 8.73 (d, J-5.49 Hz, 1 H). Alternatively,
analogs of the above type may be accessed by directly
coupling  



appropriate proprano-bridged carboxylate intermediates
with the suitable derivitized 233  amines to generate
the fictionalized carboxamides of the instant
invention, as shown  in the scheme below. 0 0 0  N  HO
N - N 1) (COCn2. CH2CI2 R~ I3 \ N ~ N 2) THF, DIPEA.
DMAP O li / , /  O 11  R-8-NH2  O 5
5Hpyrido[3,2':3,4]azepino[1,2-a]indole-10-carboxamide,
13-cyclohexyl-6,7- dihydro-N-(cyclopropylsulfonyl)-. 0
0  u ~-/SAN I \ N ~N  10 To a solution of
5H-pyrido[3',2':3,4]azepino[1,2-a]indole-10-carboxylic
acid,  13-cyclohexyl-6,7-dihydro- (40 mg, 0.111 mmol)
in CH2C12 (5 mL), was added one  drop of DMF. A 2M
solution of oxalyl chloride (0.11 mL, 0.22 mmol) in
CH2CI2 was  then added dropwise. The reaction mixture
was stirred at it for 2hr. It was then 15 concentrated
and dried under high vacuum. The resultant residue was
dissolved in  THF(5 mL) and a solution of
cyclopropanesulfonamide (26.9 mg, 0.222 mmol) and
DIPEA (0.039 ml, 0.222 mmol)) in THE (2 mL) was added.
DMAP (10 mg) was  added after the reaction mixture was
stirred at rt. for 10 min. Stirring was continued  



at 50C for 10 hr., after which the reaction mixture
was concentrated under vacuum 20 and the resultant
residue was purified by Prep. reverse phase HPLC to
afford the TFA  salt of the title compound as a yellow
solid, (31 mg, 50% yield). MS m/z 464 (MH);  iH NMR
(500 MHz, CD3OD) Qppm 1.18 (m, 2 H) 1.23-2.21 (m, 12
H) 2.40 (s, br, 1  H) 2.64 (s, br, 1. H) 2.80-2.99 (m,
2 H) 3.10-3.25 (m, 2 H) 3.84 (s, br, I H) 4.71 (s, br,
I H) 7.66 (d,.)---8.55 Hz, 1 H) 8.00-8.07 (in, 2 H)
8.18 (s, 1 H) 8.44 (m, l H) 8.78 (m,  25 1H). 234  5H
pyrido[3',2`.3,4]azepino[1,2-aJindole-10-carboxamide,
13-cyclohexyl-6,7- dihydro-N-(phenylsulfonyl)-. 0 0
11 C1! s`N \ .N O H / / 1 / 5 To a solution of
5H-pyrido[3',2':3,4]azepino[1,2-a]indole 10-carboxylic
acid,  13-cyclohexyl-6,7-dihydro- (40 mg, 0.111 mmol)
in CH2CI2 (5 mL), one drop of  DMP was added. A 2M
solution of oxalyl chloride (0.11 mL, 0.22 mmol) in
CH2C12  was then added dropwise. The reaction mixture
was stirred at rt. for 2hr. It was then 10
concentrated and dried under high vacuum. The
resultant residue was then dissolved  in THF(5 mL) and
a solution of benzenesulfonamide (34.9 mg, 0.222 mmol)
and  DIPEA (0.039 mL, 0.222 mmol)) in THE (2 mL) was
added. DMAP (10 mg) was  added after the reaction
mixture was stirred at P. for 10 min. Stirrring was
continued  at 50C for 10 hr. The reaction mixture was
then concentrated under reduced 15 pressure and the
resultant residue purified by Prep. reverse phase HPLC
to afford the  TFA salt of the title compound as a
yellow solid, (49 mg, 72% yield). MS m/z 500  (ME); 'H
NMR (500 MHz, CD3OD) S ppm 1.21-2.17 (m, 10 H) 2.38
(s, br, 1 H)  2.61 (s, br, 1 H) 2.78-2.96 (m, 2 H)
3.19 (s, br, I H) 3.81 (s, br,1 H) 4.68 (s, br, 1 H)  



7.56 (d, .1--8.55 Hz, I H) 7.60-7.66 (m, 2 H) 7.71 (m,
1 H) 7.98 (d, .1=8.55 Hz, I H) 20 8.07 (m,1 H) 8.10
(s, 1 H) 8.12-8.17 (m, 2 H) 8.47 (m, 1 H) 8.79 (dd,
.Y3.5l, 1.98  Hz, I H). 25 235
5H-pyrido[3,2'.3,4]azepino[1,2-aJindole-10-carboxamide
, 13-cyclohexyl-6,7- dihydro-N-[(dimthylamino)su
fonylj-. 0 0  If 16,  11 N  0 5 To a solution
ofSH-pyrido[3',2':3,4]azepino[1,2-a]indole-10-carboxyl
ic acid,  13-cyclohexyl-6,7-dihydro- (40 mg, 0.111
mmcl) in CH2CI2 (5 mL), was added one  drop of DMF. A
2M solution of oxalyl chloride (0.11 ml, 0.22 mmol) in
CH2CI2  was then added dropwise. The reaction mixture
was stirred at rt. for 21m. It was then 10
concentrated and dried under high vacuum. The
resultant residue was then dissolved  in THF(5 mL) and
a solution of N,N-dimethylsulfonamide (27.6 mg, 0.222
mmol)  and DIPEA (0.039 ml., 0.222 mmol)) in THE (2
mL) was added. DMAP (10 mg)  was added after the
reaction mixture was stirred at A. for 10 min.
Stirring was  continued at 50C for 10 hr., after which
the reaction mixture was concentrated under 15 vacuum
and the product residue was then purified by Prep.
reverse phase HPLC  column to afford the TFA salt of
the title compound as a yellow solid, (29 mg, 45%
yield). MS m/z 467 QM); '11 NMR (500 MHz, CD3OD) ^ ppm
1.21-2.21 (m, 10  H) 2.40 (s, br, 1 H) 2.64 (s, br,1
H) 2.80-2.97 (m, 2 H) 3.04 (s, 6 H) 3.17 (m, 1 H)
3.84 (s, br,1 H) 4.72 (m, 1 H) 7.65 (dd, J 8.39,1.37
Hz, 1 H) 8.00-8.07 (m, 2 H)  



20 8.17 (s, I H) 8.44 (m,1 H) 8.78 (d, J--5.80 Hz, 1
H)
5H-pyrido[3',2'.3,4]azepino[1,2-aJindole-10-carboxamid
e, 13-cyclohexyl-6,7-
dihydro-N-[(1-methyl-lH-imidazol-4 yl)sulfonylJ-. O  N
-8 11 L -8 S V - I\ N ~ N  N O H / 25 236  To a
solution of
5H-pyrido[3',2':3,4]azepino[1,2-a]indole-10-carboxylic
acid, I3-cyclohexyl-6,7-dihydro- (40 mg, 0.111 mmol)
in CH2CI2 (5 mL), one drop of  DMF was added. A 2M
solution of oxalyl chloride (0.11 mL, 0.22 mmol) in
CH2C12  was then added dropwise. The reaction mixture
was stirred at it for 2hr. It was then 5 concentrated
and dried under high vacuum. The resultant residue was
then dissolved  in THF(5 mL) and a solution of
1-methyl-imidazole-4-sulfonamide (35.8 mg, 0.222
mmol) and DIPEA (0.039 mL, 0.222 mmol)) in DMF (2 mL)
was added. DMAP (10  mg) was added after the reaction
mixture was stirred at rt. for 10 min. Stirring was
continued stirring at 50C for 10 hr. The reaction
mixture was then concentrated 10 under reduced
pressure and the product residue was then purified by
Prep. reverse  phase HPLC to afford the TFA salt of
the title compound as a yellow solid, (36 mg,  53%
yield). MS m/z 504 (MH);'H NMR (500 MHz, CD3OD) O ppm
1.21-2.18 (in,  10 H) 2.41 (s, br, I H) 2.65 (s, br, 1
H) 2.79-2.99 (m, 2 H) 3.22 (in, 1 H) 3.74-3.96  (m, 4
H) 4.71 (s, br, I H) 7.60 (d, J=8.55 Hz, 1 H) 7.82 (s,
1 H) 7.98-8.03 (in, 2 H). 15 8.09 (in, I H) 8.17 (s, 1
H) 8.50 (d, J--7.94 Hz, 1 H) 8.81 (d, .f5.80 Hz,1 H).
Some representative methodology that can be applied to
the syntheses of  some bridged indole tetrazole
derivatives of the instant invention is described in
the  



scheme below. 20 0 0  HO N -N WSC, DMF, HOBT H2N N N
NH3 N-N  H Burgess reagent / / 1\ N n-Bu3SnN3 N`N l N
N  CHZCIZ Toluene  160C 237
5H-pyrido[3,2'.3,4]azepino[1,2-ajindole-10-carboxamide
, 13-cyclohexyl-6,7- dihydro-. 0  H2N N N  5 To a
solution of
5H-pyrido[3',2':3,4]azepino[1,2-a]indole-10-carboxylic
acid,  13-cyclohexyl-6,7-dihydro- (100 mg, 0.277 mmol)
in DMF (2.0 mL), N-3-
dimethylaminopropyl)-N'-ethylcarbodiimide
hydrochloride (80 mg, 0.416 mmol) and  HOBt (56.2 mg,
0.416 mmol) were added. The reaction mixture was
stirred at rt. for 10 1 hr. A 0.5M solution of ammonia
in dioxane (2.0 mL, 1.0 mmol) was then added.  The
reaction mixture was then stirred at rt. overnight,
after which it was concentrated  and then diluted with
water. The mixture was then extracted using ethyl
acetate  (2X30 mL) and the combined extracts were
dried (MgSO4), filtered and concentrated  to give the
title compound as a yellowish solid,(100 mg, 100%
yield). MS m/z 360 15 (MH); 'H NMR (300 MHz, CD3OD) ^
ppm 1.31 (m, 1 H) 1.39-1.56 (in, 2 H) 1.67  (m, l H)
1.77-2.18 (m, 6 H) 2.26 (m, I H) 2.51 (m,1 H) 2.72 (m,
1 H) 2.87 (m, 1 H)  



2.95 (m, 1 H) 3.70 (in, I H) 4.62 (m,1 H) 7.53 (dd,
Y1.63, 4.88 Hz, 1 H) 7.61 (dd,  J=8.55,1.53 Hz, 1 H)
7.88 (dd, 3=7.78, 1.37 Hz, 1 H) 7.92 (d, ./--8.54 Hz,
1 H) 8.08  (s, 1 H) 8.54 (dd, .T=5.04, 1.37 Hz, 111).
20 5H-pyrido[3
;2'.3,4]azepino[1,2-a]indole-10-carbonitrile,
13-cyclohexyl-6,7- dihydro-. NC N .N  25 238  To a
solution of 5H-pyrido[3',2':3,4]azepino[
1,2-a]indole-10-carboxamide,
13-cyclohex)4-6,7-dihydro- (50 mg, 0.139 mmol) in
CH2CL2 (3 mL), Burgess reagent  (132 mg, 0.556 mmol)
was added. The reaction mixture was stirred at rt for
5 hr. It  was then concentrated under vacuum and the
residue was purified by flash column 5 chromatography
(silica gel, ethyl acetate) to afford the title
compound as a white  solid, (42 mg, 88% yield). MS m/z
342 (MH');'H NMR (500 MHz, CD3OD) S ppm  1.31 (m, I H)
1.41-1.53 (m, 2 H) 1.65 (m, I H) 1.77-1.87 (m, 2 H)
1.92-2.16 (m, 4 H)
2.24(m,1H)2.51(m,1H)2.69(m,1H)2.88(m,1H)2.95(m,IH)3.69
(to,IH)  4.63 (m, 1 H) 7.33 (dd, .)=8.24, 1.22 Hz, 1
H) 7.54 (dd, J--7.63, 5.19 Hz, I H) 7.89 10 (dd,
J--7.63,1.53 Hz, I H) 7.97 (s,1 H) 8.01 (d, .x-8.24
Hz, 1 H) 8.56 (dd, JF4.88,  1.53 Hz, 1 H)
5H-pyrido[3,2':3,4]azepino[1,2-aJindole,
13-cyclohexyl-6, 7-dihydro-l0-(1H- tetrazol-S yl)-. 15
VNN  To a solution of
5H-pyrido[3',2':3,4]azepino[1,2-a]indole-10-carbonitri
le, 13- cyclohexyl-6,7-dihydro- (23.5 mg, 0.0688 mmol)
in toluene (1.5 mL), tributyltin 20 azide (0.05 6 mL,
0.206 mmol) was added. The reaction mixture was heated
in a  



sealed tube at 160C under microwave conditions for 1.5
hr. It was then concentrated  under vacuum and the
residue was purified by sequential use of Prep.
reverse phase  HPLC and flash column chromatography
(silica gel, ethyl acetate to methanol) to  afford the
title compound as a light yellow solid, (14 mg, 52%
yield). MS m/z 385 25 (MH';'H NMR (500 MHz, CD3OD) S
ppm 1.31 (m, l H) 1.40-1.55 (m, 2 H) 1.69  (m, 1 H)
1.78-1.90 (m, 2 H) 1.93-2.33(m, 5 H) 2.54 (m, 1 H)
2.77 (m, 1 H) 2.87 (m, 1  H) 2.95 (m, 1 H) 3.70 (m,1
H) 4.63 (m, 1 H) 7.51 (dd, J7.63, 4.88 Hz, 1 H) 7.79
(d,  J=8.24 Hz, 1 H) 7.87 (dd, J--7.63,1.53 Hz, I H)
7.93 (d, .A=8.55 Hz, 1 H) 8.14 (s,1  H)
8.51(dd,J5.19,1.53Hz,1H). 239  Some representative
methodology for the synthesis of N-alkylated amide
derivatives of the instant invention is outlined in
the scheme depicted below.  TFA  HO NHBoc ~DMFH31 moo
I Moo YR 04  11 NBx CH 0 0  O O  + HO N HATU, DIPEA
MOO N \ N H2 DMF P1 I I/ _\ Pd-C  O O Mao N N NaOH HO
N  N  O I McOH/THF/H20 O O  1) (COd)2, CH2Ci2 I\ p I\
N  



2) I \\ NHZ O EMOC" \~ EtOOC  THF, DIPEA 5 Methyl
1-(tert-butoxycarbonyl)cyclopentanecarboxylate.  MeO
YQ; Woe 0  10 To a solution of
1-(boc-amino)cyclopentane carboxylic acid (2.29 g, 10
mmol) in DMF (20 mL), NaH (0.92 g in 60% oil
dispersion, 23 mmol) was added at  0C. The reaction
mixture was stirred at 0C for 15 min. Methyl iodide
(1.37 mL, 22  mmol) was then added, and the reaction
mixture was allowed to warm to rt. and 240  stirring
was continued overnight. The reaction was then
quenched by the addition of  water, and the solution
acidified by the addition of IN HCI solution. The
resultant  mixture was then extracted with ethyl
acetate (2X50 mL). The organic layers were  combined,
washed with water, brine, dried (MgSO4), and then
filtered. Evaporation 5 of the solvent gave the title
compound as a brown-reddish oil, (2.5 g, 97%o yield).
MS  mtz 280(M+Na4); 1H NMR (500 MHz, CD3OD) S ppm 1.43
(a, 9 H) 1.71-1.78 (m, 4  H) 2.01
(m,2H)2.29(m,2H)2.98(s,3H)3.70(s,3H). Methyl
1-(methylwnino)cyclopentanecarbaxylate.  10 MeO N'H  O
To a solution of methyl
1-(tert-butoxycarbonyl)cyclopentanecarboxylate (0.5
g, 1.944 mmol) in CH2CI2 (10 mL), TFA(1.5 mL) was
added. The reaction mixture  15 was stirred at A. for
2 hr. It was then concentrated down to give the TFA of
the title 



compound as a brownish colored oil, (0.68 g, >100%
yield). MS m/z 158 (MW); 1H  NMR (300 MHz, CD3OD) S
ppm 1.85-2.05 (m, 6 H) 2.34 (m, 2 H) 2.72 (a, 3 H)
3.88  (s, 3 H). 20 Cyclopentanecarboxylic acid,
1-[[(13-cyclohexyl-7H-indolo[2,1-aJ[2]benzazepin- 10
yl)carbonyl]methylaminoJ-, methyl ester. o  Moo j N  o
25 To a solution
of7H-indolo[2,1-a][2]benzazepine-10-carboxylic acid,
13- cyclohexyl- (36 mg, 0.1007 mmol) in DMF (1.0 mL),
HATU (57.5 mg, 0.1511  mmol) and DIPEA (0.088 mL,
0.5035 mmol) were added. The reaction mixture was 241
stirred at rt for 15 min. Methyl I
-(methylamino)cyclopentane carboxylate TFA salt  (41
mg, 0.1511 mmol) was then added and the reaction
mixture was stirred at it for  five days. It was then
concentrated under vacuum and the residue was purified
by  Prep. reverse phase HPLC to give the title
compound as a yellowish solid, (15 mg, 5 30% yield).
MS m/z 497 (ME); 1H NMR (500 MHz, CDC13) ^ ppm
1.06-1.58 (m, 4  H) 1.65-2.07 (in,
12H)2.39(m,2H)2.79(in, 1 H) 3.08 (a,3H)3.68(a,3H)4.12
(a, br, 1 H) 4.78 (s, br,1 H) 6.22 (m, 1 H) 6.75
(d,.140.38 Hz, I H) 7.03 (dd,.F-8.39,  1.37 Hz, 1 H)
7.29 (m, 1 H) 7.33-7.36 (m, 2 H) 7.46 (m, 1 H) 7.49
(s,1 H) 7.79 (d,  .F8.24 Hz,1 H) 10
Cyclopentanecarboxylic acid,
1-[[(13-cyclohexyl-6,7-dihydro-5H-indolo[2,1-
a][2]benzazepin-10 yl)carbonyl]methylaminoJ-, methyl
ester. 0 N  MOO, 



P11 I  15 To a solution of
7H-indolo[2,1-a][2]benzazepine-10-carboxylic acid, 13-
cyclohexyl- (150 mg, 0.42 mmol) in DMF (3.0 mL), HATU
(240 mg, 0.63 mmol)  and DIPEA (0.37 mL, 2.1 mmol)
were added. The reaction mixture was stirred at rt
for 15 min. Methyl l-(methylamino)cyclopentane
carboxylate TFA salt (171 mg, 20 0.63 nnnol) was then
added and the reaction mixture was stirred at rt for
three days.  It was then quenched by the addition of
1N HCI solution and then extracted using  ethyl
acetate (2X30 mL). The organic layers were combined,
dried (MgSO4), filtered  and concentrated in vacuo.
The resultant residue was dissolved in methanol/ethyl
acetate (30 mIJ30 mL) and 10% Pd on carbon (10 mg) was
added. The reaction 25 mixture was stirred under a
hydrogen atmosphere (latm.) overnight. It was then
filtered through celite and the filtrand washed with
methanol/ethyl acetate. The  combined filtrates and
washings were concentrated under vacuum and the
residue  was purified by Prep. reverse phase HPLC to
give the title compound as a light  yellow solid, (70
mg, 33% yield). MS m/z 499 (MH); rH NMR (500 MHz,
CD3OD) 242  S ppm 1.27 (in, 1 H) 1.36-1.53 (m, 2 H)
1.61 (in, 1 H) 1.73-1.89 (m, 6 H) 1.94 (m, 1  H)
1.97-2.19 (m, 6 H) 2.36 (in, 1 H) 2.42-2.54 (m, 3 H)
2.71 (dd,.1=13.43, 6.41 Hz, I  H) 2.94 (m, 1 H) 3.18
(s, 3 H) 3.62 (m, I H) 3.75 (s, 3 H) 4.47
(dd,.F=14.50, 6.56 Hz,  1 H) 7.11 (m, 1 H) 7.33-7.43
(m, 4 H) 7.54 (s, I H) 7.88 (d, .x-8.24 Hz,1 H). 5
Cyclopentanecarboxylic acid
1-[[(13-cyclohexyl-6,7-dihydro-5H-indolo[2,1-
a][2]benzazepin-l0-yl)carbonylJmethylaminoJ-.  HO H O
10 



A 2N NaOH solution (1.0 mL) was added to a solution of
cyclopentanecarboxylic acid,
1-[[(13-cyclohexyl-6,7-dihydro-5H-indolo[2,1 a]
[2]benzazepin-10-yl)carbonyl]methylamino]-, methyl
ester (65 mg, 0.13 mmol) in  a THF/Methanol mixture
(2.0 mJJ2.0 mL) in a sealed tube. The reaction was
heated  15 at 100C under microwave conditions for 15
min. It was then concentrated under reduced pressure
and the pH was adjusted to 4-5 using IN HC1 solution.
The  resultant mixture was then extracted with ethyl
acetate and the organic layer was  dried with MgSO4,
filtered and concentrated in vacuo to give the crude
title  compound as a yellow colored solid, (58 mg, 92%
yield). 5mg of this material was 20 then purified by
Prep. reverse phase HPLC to afford the pure title
compound as a  yellow solid. MS m/z 485 (MIT); 'H NMR
(500 MHz, CD3OD) O ppm 1.30 (in, 1  H) 1.38-1.55 (m, 2
H) 1.64 (m, 1 H) 1.77-2.22 (m, 13 H) 2.39 (m, 1 H)
2.44-2.55 (in,  3 H) 2.74 (dd, J=13.43, 6.71 Hz, 1 H)
2.95 (in, 1 H) 3.20 (s, 3 H) 3.65 (in, l H) 4.50  (dd,
.14.50, 6.87 Hz, 1 H) 7.13 (d, .1=8.24 Hz, I H)
7.36-7.44 (in, 4 H) 7.56 (s, l H)  25 7.89 (d, ./=8.24
Hz, 1 H) 243  2-propenoic acid,
3-[4-[[[l-[[(13-cyclohexyl-6,7-dihydro-5H-indolo[2,1-
aJ[2]benzazepin-10
yl)carbonyljmethylaminoJcyclopentvljcarbonylJaminoJphe
nylJ-,  ethyl ester, (2E)-. H O  \ N N \ N  YQI Et00
5 To a solution of cyclopentanecarboxylic acid,
1-[[(13-cyclohexyl-6,7-
dihydro-SH-indolo[2,1-a][2]benzazepin-10-yl)carbonyl]m
ethylamino]- (36 mg,  



0.0741 mmol) in CH2C12 (5 mL), one drop of DMF was
added. A 2M solution of 10 oxalyl chloride (0.048 mL,
0..096 mmol) in CH2C12 was then added dropwise. The
reaction mixture was stirred at A. for 2hr. It was
then concentrated and dried under  high vacuum. The
residue was then dissolved in THF(5 nil.) and a
solution of ethyl  4-aminocinnamate (21 mg, 0. 111
mmol) and DIPEA (0.026 nil, 0.149 mmol)) in  THE (2
mL) was added. The reaction mixture was stirred at rt.
overnight. It was 15 concentrated under vacuum and the
residue was purified sequentially using silica gel
flash chromatography using hexanes to ethyl acetate as
eluent and Prep. reverse  phase HPLC to afford the
title compound as an off-white solid, (8 mg, 16%
yield).  MS m/z 658 (MH');'H NMR (500 MHz, CD3OD) ^
ppm 1.29-1.52 (m, 6 H) 1.64  (m, I H) 1.77-2.23 (m, 13
H) 2.33-2.53 (m, 2 H) 2.63-2.70 (m, 2 H) 2.73 (m, 1 H)
20 2.95 (m, 1 H) 3.23 (s, 3 H) 3.65 (m, I H) 4.25 (q,
Y1.12 Hz, 2 H) 4.50 (dd, .)=14.65,  6.71 Hz, 1 H) 6.46
(d,.J=15.87 Hz, 1 H) 7.25 (d,.f-8.24 Hz, 1 H)
7.36-7.44 (m, 4 H)  7.57-7.61 (m, 2 H) 7.63-7.69 (in,
4 H) 7.90 (d, J=8.55 Hz, 1 H). 25 244  2-propenoic
acid, 3-[4-[[[]-[[(13-cyclohexyl-6,7-dihydro-5H-
pyrido[3' 2':3,4]azepino[1,2-aJindo1-10.
yl)carbonylJaminoJcvclopentvlJcarbonylJaminoJphenylJ-,
methyl ester, (2E)-. N 0 N  M900 5 To a solution
of5H-pyrido[3',2':3,4]azepino[1,2-a]indole-10-carboxyl
ic acid,  13-cyclohexyl-6,7-dihydro- (135 mg, 0.375
mmol) in DMSO (5.0 mL), TBTU (180  mg, 0.5625 mmol)
and DIPEA (0.33 mL, 1.875 mmol) were added. The
reaction  mixture was stirred at rt for 15 min. Then
(E)-methyl 3-(4-(1 



10 aminocyclopentanecarboxamido)phenyl)acrylate (130
mg, 0.449 mmol) was added  and the reaction mixture
was stirred at rt overnight. It was then concentrated
and the  residue purified by Prep. reverse phase HPLC
to give the title compound as an off- white solid, (90
mg, 38% yield). MS m/z 631(ME5;'H NMR (500 MHz, CD3OD)
^  ppm 1.27 (m, 1 H) 1.36-1.55 (m, 2 H) 1.63 (m, I H)
1.73-2.27 (m, 13 H) 2.43-2.55 15
(m,3H)2.68(m,1H)2.85(m,1H)2.92(m,1H)3.67(m,1H)3.76(s,3
H)4.64  (m,1 H) 6.44 (d,.1=16.17 Hz, 1 H) 7.47-7.67
(m, 7 H) 7.84 (m,1 H) 7.91 (d, .1=8.55
Hz,1H)8.10(s,1H)8.51(d,./=1.83 Hz, 1 H). As described
in other sections of this document, certain fused
heterocyclic  20 examples of the instant invention may
be accessed using the methodology described  in the
scheme outlined below. 245 Ho  McOOC Pd(PPh2)4, LEt.
Na2CO2 I \ MsOO \ N  / / e o BOH/folaeae. 8OC \ CHO  N
Or O OMe o OH O A A O Ce2CO2, Duff N UGH \ N \  Mac)b
oe Mao I / N / we moo N  `Me O o  O N,_) 0 /  TBTU,
DIPEA O \ O \ -- Mao \ N NO N  



DMSO, morphopne 180C N  N O  O NJ  O H2, MeOH -- HO N
Pd-C
5Hpyrido[2',3'.3,4]pyrrolo[1,2-aJindole-8-carboxylic
acid, 11-cyclohexyl-5- hydroxy-, methyl ester. 5 HO
MeOOC I \ V/N 246  A 2M aqueous solution of Na2CO3
(3.75 mL, 7.5 mmol) was added to a mixture of; methyl
3-cyclohexyl-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan
-2-yl)-IH- indole-6-carboxylate (1150 mg, 3.0 mmol),
2-bromo-3-pyridinecarboxaldehyde (670  mg, 3.6 mmol)
and LiCI (254 mg, 6.0 mmol), in ethanol (10 mL) and
toluene (10 5 mL). The resultant mixture was degassed
by the application of vacuum followed by  flushing
with N2. Pd(PPh3)4 (173 mg, 0.15 mmol) was then added,
and the reaction  mixture was heated at 80C for 14hr.
It was then filtered and concentrated under  reduced
pressure. The residue was triturated with ether to
give the title compound as  a light yellow solid, (800
mg, 74% yield). MS m/z 363(MH); 'H NMR (300 MHz, 10
DMSO-D6) 8 ppm 1.35-1.55 (m, 3 H) 1.69-1.92 (in, 5 H)
2.05-2.23 (m, 2 H) 3.31  (m, 1 H) 3.88 (s, 3 H) 6.73
(s, 1 H) 7.35 (dd, J7.68, 5.12 Hz, I H) 7.44 (s, 1 H)
7.66  (dd,..i 8.42, 1.46 Hz, 1 H) 7.84 (d, J=8.42 Hz,
I H) 7.97 (d, .x-6.59 Hz, 1 H) 8.25 (s,  



1 H) 8.66 (d, J=3.66 Hz, I H) 15 7Hpyrido[2;
3'.3,4]azepino[1,2-a]indole-6,10-dicarboxylic acid
13-cyclohexyl-,  dimethyl ester. 0 OMe  0 Meo N 20 To
a solution of
5H-pyrido[2',3':3,4]pyrrolo[1,2-a]indole-8-carboxylic
acid,  I 1-cyclohexyl-5-hydroxy-, methyl ester (500
mg, 1.38 mmol) in DMF (8 mL),  Cs2CO3 (674 mg, 2.07
mmol) and dimethyl-2-phosphonoacrylate (348 mg, 1.79
mmol) were added. The reaction mixture was heated at
60C for 4hr. It was then  diluted with water after
which a yellow precipitate formed. This was collected
by 25 filtration and dried under vacuum to give the
title compound as a yellow powder,  (500 mg, 84%
yield). MS m/z 4310&f); 'H NMR (300 MHz, DMSO-D6) 11
ppm'  1.18-1.42 (m, 3 H) 1.66-1.83 (m, 5 H) 1.85-2.04
(in, 2 H) 3.30 (m, l H) 3.80 (s, 3 H) 247  3.90 (s, 3
H) 4.98 (s, 2 H) 7.57 (dd, J--7.87,4.57 Hz, 1 H) 7.64
(d, Jl.42 Hz, 1 H)  7.92 (s,1 H) 7.96 (d,.1=8.78 Hz, 1
H) 8.13 (dd,.f=8.23, 1.65 Hz, I H) 8.21 (s, I H)  8.84
(dd,.r=4.76,1.83 Hz, 1 H). 5
7Hpyrido[2,3'.3,4]azepino[1,2-a]indole-6,10-dicarboxyl
icacid, 13-cyclohexyl-, 10- methyl ester. 0 ON  0 Me0
I N  / N 10 To a solution of
7H-pyrido[2',3':3,4]azepino[1,2-a]indole-6,10-dicarbox
ylic  acid, 13-cyclohexyl-, dimethyl ester (150 mg,
0.348 mmol) in DMF (4 mL), LIOH  (50 mg, 2.091 mmol)
was added. The reaction mixture was heated in a sealed
tube  



under microwave conditions at 65C for 1 hr 15 min.
Water was then added and the  mixture acidified to pH
4-5 using IN HC1 solution. A precipitate formed which
was 15 collected by filtration to give the title
compound as a yellow solid, (150 mg, >100%  yield). MS
m/z 417(MH'); 'H NMR (500 MHz, DMSO-D6) 8 ppm
1.21-1.43 (m, 3  H) 1.66-1.82 (m, 5 H) 1.88-2.00 (m, 2
H) 3.29 (m,1 H) 3.90 (s, 3 H) 4.97 (s, 2 H)  7.57 (dd,
.1--7.93,4.58 Hz,1 H) 7.65 (dd, J=8.55, 1.53 Hz, 1 H)
7.88 (s, 1 H) 7.96 (d,  .f-2.44 Hz, 1 H) 8.11 (dd,
.14.09, 1.37 Hz, I H) 8.20 (s, 1 H) 8.83 (dd,.A=4.73,
1:68  20 Hz,1H) 25 248
7H-pyrido[2,3'.3,4]azepino[1,2-aJindole-10-carboxylic
acid, 13-cyclohexyl-6-(4- morpholinylcarbonyl)-,
methyl ester. O  O NJ  0 MeO N N  5 To a solution of
7H-pyrido[2',3':3,4]azepino[1,2-a]indole-6,10-dicarbox
ylic  acid, 13-cyclohexyl-,10-methyl ester (150 mg,
0.36 mmol) in DMSO (3.0 mL),  TBTU (173 mg, 0.54 mmol)
and DIPEA (0.314 mL, 1.8 mmol) were added. The
reaction mixture was stirred at rt for 15 min. Then
morpholine (0.047 ML, 0.54 10 mmol) was added and the
reaction mixture was stirred at rt overnight. It was
then  concentrated and the residue was purified by
Prep. reverse phase HPLC to provide  the desired
material as a light yellow solid, (105mg, 60% yield).
MS m/z 486(MH;);  'H NMR (500 MHz, CD3OD) ^ ppm
1.26-1.51 (m, 3 H) 1.72-1.92 (m, 5 H)1.93- 2.13 (m, 2
H) 3.31 (m, IH) 3.41-3.77 (in, 8 H) 3.97 (s, 3 H) 4.89
(s, 2H) 7.02 (s, 1 H) 15 7.52 (dd,.Y7.93, 4.88 Hz,1 H)
7.74 (dd,.1=8.55, 1.22 Hz, I H) 7.88-8.05 (m, 2 H)  



8.29 (s, I H) 8.77 (dd,.fr4.73, 1.68 Hz, I H)
7H-pyrido[2,3':3,4]azepino[1,2-a]indole-10-c4rboxylic
acid, 13-cyclohexyl-6-(4- morpholinylcarbonyl)-. 20 ro
o NJ  O HO \ N 249  Lii (69.5 mg, 0.5 19 mmol) was
added to a solution of 7H
pyrido[2',3':3,4]azepino[1,2-a]indole-10-carboxylic
acid, 13-cyclohexyl- 6-(4- morpholinylcarbonyl)-,
methyl ester (84 mg, 0.173 mmol) in pyridine (4 mL) in
a  sealed tube. The reaction mixture was then heated
at 180C under microwave 5 conditions for 2 hr. Water
was added, and the pH of the resultant mixture was
adjusted to 4-5 using IN HCI solution. This mixture
was then extracted with ethyl  acetate (2X20 mL) and
the organic layers were combined, dried (MgSO4),
filtered  and concentrated in vacuo. The resultant
residue was purified by Prep. reverse phase  HPLC to
afford the TPA salt of the desired product as a yellow
solid, (66 mg, 65% 10 yield). MS m/z 472(MH);'H NMR
(500 MHz, CD3OD) 0 ppm 1.29-1.48 (m, 3 H)  1.73-1.93
(m, 5 H) 1.99-2.10 (m, 2 H) 3.26 (in, 1 H) 3.37-3.70
(in, 8 H) 4.91 (s, 2H)  7.03 (s, I H) 7.59 (dd,.Yl.93,
4.88 Hz, 1 H) 7.77 (dd,.F--8.55, 1.53 Hz, 1 H) 7.98
(d,  .J-8.55 Hz, 1 H) 8.01-8.06 (m, 1 Ii) 8.30 (s, 1
H) 8.80 (dd, .1=4.88, 1.53 Hz, 1 H) 15
5H-pyrido[2,3':3, 4]azepino[1,2-aJindole-10-carboxylic
acid,13-cyclohexyl-6,-7-
dihydro-6-(4-morpholinylcarbonyl)-. 0  O NJ  0 



HO I 4 N / N 20 To a solution of
7H-pyrido[2',3':3,4]azepino[1,2-a]indole-l0-carboxylic
acid,  13-cyclohexyl- 6-(4-morpholinylcarbonyl)- (10
mg, 0..017 mmol) in methanol (5  mL), 10% Pd on carbon
(3 mg) was added. The reaction mixture was then
stirred  under a hydrogen atmosphere (latm.) for 2
days. It was filtered through celite and the  filtrand
washed with methanol. The combined filtrates and
washings were 25 concentrated under vacuum and the
residue was purified by Prep. reverse phase  HPLC to
give the TFA salt of the title compound as yellow
solid, (5.0 mg, 50%  yield). MS m/z 474(MH); 1H NMR
(500 MHz, CD3OD) 0 ppm 1.36-1.48 (m, 3 H) 250
1.77-1.96 (m, 5 H) 2.00-2.11 (m, 2 H) 2.82
(dd,.P=14.04, 6.71 Hz, 1 H) 2.94 (m, 1 H)  3.10 (m, 1
H) 3.58 (m, 1 H) 3.65-3.91 (m, 8 H) 4.21-4.45 (m, 2 H)
7.72 (dd, .t=7.63,  5.49 Hz, I H) 7.78 (d,.)---8.55
Hz, 1 H) 7.99 (d, J=8.55 Hz, I H) 8.19-8.24 (m, 2 H)
8.78 (dd,.f=5.19, 1.53 Hz, 1 H). 5 As described
elsewhere in this document, the intermediate acids
shown above  may be coupled to a variety of amines or
other nucleophiles using a variety of  methods known
to those skilled in the at to give additional examples
of the instant  invention, as outlined in the scheme
below. 10 Co 0 0 O O O HO ` 1) (COCQ2, CH2CI2 .3 N 2)
THF, DIPEA, DMAP O H ( / N  O i -S-NH2  



O O  O NJ  O O 11  H21McOH N  S - N~~~.N Pd-C O N N
15 251  7H-pyrido[2 , 3'.3,
4]azepino[1,2-a]indole-10-carboxamide,
13-cyclohexyl-N-
[(dimethylamino)sulfonylJ-6-(4-morpholinylcarbonyl)-.
ro  O NJ  O O I  i' N N N  5 To a solution of
7H-pyrido[2',3':3,4]azepino[1,2-a]indole-10-carboxylic
acid,  13-cyclohexyl- 6-(4-morpholinylcarbonyl)- (56
mg, 0.096 mmol) in CH2CI2 (10 mL),  one drop of DMF
was added. A 2M solution of oxalyl chloride (0.096 mL,
0.191  mmol) in CH2CI2 was then added dropwise. The
reaction mixture was stirred at it for 10 2hr. It was
concentrated and dried under high vacuum. The
resultant residue was  dissolved in THF(l0 mL) and a
solution of N,N-dimethylsulfonamide (23.7 mg,  



0.191 mmol) and DIPEA (0.033 ml, 0.191 mmol)) in THE
(2 mL) was added.  DMAP (10 mg) was added after the
reaction mixture was stirred atrt. for 10 min.
Stirring was continued at 50C for 2hr. after which the
reaction mixture was 15 concentrated under reduced
pressure, and the resultant residue was purified by
Prep.  reverse phase HPLC to afford the title compound
as a yellow solid, (0 mg, 36%  yield). MS m/z 578(MH);
'H NMR (500 MHz, CD3OD) 8 ppm 1.32-1.47 (m, 3 H)  1.75
- 1.90 (m, 5 H) 1.98-2.08 (m, 2 H) 3.04 (s, 6 H) 3.32
(m, 1H) 3.46-3.79 (m, 8 H)  4.88 (s, 2H) 7.03 (s, 1 H)
7.53 (dd, .Y7.93, 4.58 Hz, 1 H) 7.62 (dd, .F-8.55,
1.53 Hz, 1 20 H) 7.95 (m, 1 H) 8.00 (d, -F--8.55 Hz,1
H) 8.19 (s, I H) 8.78 (dd,.?~=4.73, 1.68 Hz, I  H) 25
252
5H-pyrido[2',3'.3,4]azepino[1,2-a]indole-l0-carboxamid
e, 13-cyclohexyl-N- [(dimethylamino)sulfonylJ-6,
7-dihvdro-6-(4-morpholinylcarbonyl)-. O  0 NJ  0 0 II
N'S' N  O N  5 To a solution of
7H-pyrido[2',3':3,4]azepino[1,2-a]indole-l0-carboxamid
e,
13-cyclohexyl-N-[(dimethylamino)sulfonyl]-6-(4-morphol
inylcarbonyl)- (12 mg,  0.021 mmol) in methanol (10
mL), 10% Pd on carbon (5 mg) was added. The  reaction
mixture was stirred under a hydrogen atmosphere
(latm.) for 3 days. It was 10 filtered through celite
and the filtrand washed with methanol The combined
filtrates  



and washings were concentrated under reduced pressure
and the residue was purified  by Prep. reverse phase
HPLC to give the TFA salt of the title compound as a
yellow  solid, (7.5 mg, 52% yield). MS m/z 580(MH');
'H NMR (500 MHz, CD3OD) S ppm  1.36-1.49 (m, 3 H)
1.77-1.98 (in, 5 H) 2.00-2.11 (m, 2 H) 2.84-2.94 (m, 2
H) 3.04 (s, 15 6 H) 3.08 (m, 1 H) 3.57-3.92 (m, 9 H)
4.32 (m, 1 H) 4.44 (m, l H) 7.64 (d,.1-8.55  Hz, I H)
7.76 (dd, Y1.78, 5.65 Hz, 1 H) 8.05 (d, ./8.55 Hz, 1
H) 8.13 (s, 1 H) 8.28  (d,.7=7.63 Hz, I H) 8.79
(d,.1=5.19 Hz, 1 H). Alternative pyridine fused
derivatives of the instant invention may be  20
prepared using the methodology shown in the scheme
below. 253 HO  McOOC I \ H 0 Pd(PPh3)4, UCI. Na2CO3
Ma000 N  EtOH/Toluene, 80C I \ / i N  CHO NI / Br  O
OMe Cs2C03, DMF 0 UGH TBTU,DIPEA  Meo \ N ` 0 0.W~e /
/ 1 85DMF C DMSO,morpholine  MeO `OMe r o r o  O NJ O
NJ  0 \ 0 moo- \ N H2, MeOH . Me0 \ N Ul, Pyridine  /
/ 1 / Pd-C / 180C  



N N 0  Co 0 NJ O  0 1) (COCQ2, CH2CI2 o 11 0 HO ' N `
/ 2) THF, DIPEA, DMAP \; OH I / / 1  N 0 N  /N-S-NH2 0
5 254  5H-pyrido[3;
4':3,4]pyrrolo[1,24indole-8-carboxylic acid,
11-cyclohexyl-5- hydroxy-, methyl ester. HO  MOWC N  5
A 2M aqueous solution of Na2CO3 (1.31 mL, 2.62 mmol)
was added to a  mixture of, methyl
3-cyclohexyl-2-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-yl)- IH- indole-6-carboxylate
(400 mg, 1.05 mmol), 3-bromo-4-pyridinecarboxaldehyde
(214  mg, 1.15 mmol) and LiCl (89 mg, 2.1 mmol), in
ethanol (5 mL) and toluene (5 mL). 10 The resultant
mixture was degassed by the application of vacuum
followed by  flushing with N2. Pd(PPh3)4 (60.7 mg,
0.0525 mmol) was added and the reaction  mixture was
heated at 80C for 5hr. It was then filtered and
concentrated under  reduced pressure. The residue was
triturated with CH2C12 to give the title compound  as
a light yellow solid, (295 mg, 78% yield). MS m/z
363(MHi);'H NMR (500 15 MHz, DMSO-D6) S ppm 1.40-1.51
(m, 3 H) 1.75-1.97 (m, 7 H) 3.24 (m, I H) 3.89  



(s, 3 H) 6.75 (d, J=8.85 Hz,1 H) 7.55 (d, .f-8.85 Hz,
1 H) 7.63-7.68 (m, 2 H) 7.86 (d,
J-8.55Hz,1H)8.23(s,IH)8.63(d,J=4.88Hz,IH)9.12(s,1H).
7H-pyrido[3.4': 3, 4Jazepino[1,
2-aJindole-6,10-dicarboxylic acid, 13-cyclohexyl-, 20
dimethyl ester. 0 OMe  0 MeO 255  To a solution of
5H-pyrido[3',4':3,4]pyrrolo[1,2-a]indole-8-carboxylic
acid, 11-cyclohexyl-5-hydroxy-, methyl ester (290 mg,
0.8 mmol) in DMF (5 mL), Cs2CO3  (391 mg, 1.2 mmol)
and trimethyl2-phosphonoacrylate (202 mg, 1.04 mmol)
were  added. The reaction mixture was heated at 60C
for 3hr. It was then quenched with 5 water and the
solid that precipitated was collected by filtration.
This material was  dried in vacuo to give the title
compound as a yellow solid, (230 mg, 67% yield). MS
m/z 431(MH'); 'H NMR (500 MHz, CD;OD) 0 ppm 1.39-1.59
(m, 3 H) 1.75-2.03
(m,5H)2.09-2.28(m,2H)2.86(m,1H)3.89(a,3H)3.98(s,3H)4.8
9(s,2H)  7.65 (d, J=4.88 Hz, 1 H) 7.76 (d, J=8.54 Hz,
1 H) 7.92 (s, l H) 7.97 (d, J=8.55 Hz, I 10 H) 8.33
(s, I H) 8.69 (d, J=5.19 Hz, I H) 8.84 (s,1 H).
7H-pyrido[3',4':3,4]azepino[I,2-a]indole-10-carboxylic
acid, 13-cyclohexyl- 6-(4-morpholinylcarbonyl)-,
methyl ester. 0  0 NJ  O \ moo \ N N  15 LiOH (45 mg,
1.882 mmol) was added to a solution of 7H- 



pyrido[3',4':3,4]azepino[1,2-a]indole-6,10-dicarboxyli
c acid, 13-cyclohexyl-,  dimethyl ester (135 mg, 0.314
mmol) in DMF (4 mL) in a sealed tube. The reaction 20
mixture was heated under microwave conditions at 65C
for 1 hr. Water was then  added and the mixture was
acidified (pH -4) using IN HC1 solution. This mixture
was extracted using ethyl acetate (4X20 mL), and the
organic layers were combined,  dried (MgSO4), filtered
and concentrated in vacuo to give the intermediate
acid as an  orange oil. This material was dissolved in
DMSO (1.0 mL), and TBTU (151 mg, 0.47 25 mmol) and
DIPEA (0.273 ml,, 1.57 mmol) were added. The reaction
mixture was  stirred at rt for 15 min. Then morpholine
(0.041 mL, 0.47 mmol) was added and the  reaction
mixture was stirred at rt overnight. It was then
concentrated under reduced 256  pressure and the
residue was purified by Prep. reverse phase HPLC to
give the title  compound as a light yellow solid,
(48mg, 32% yield two steps). MS m/z 486(MW);  'H NMR
(500 MHz, CD3OD) 8 ppm 1.37-1.59 (m, 4 H) 1.72-2.06
(m, 4 H) 2.07-2.29  (m, 2 H) 2.87 (m, l H) 3.38-3.86
(m, 8 H) 3.97 (m, 3 H) 4.35-4.68 (m, br, 1 H) 5.14 5
5.38 (m, br, 1 H) 7.04 (s, 1 H) 7.59 (d, .1=5.19 Hz, 1
H) 7.77 (dd, J-8.55, 1.22 Hz,1  H) 7.98 (d, J=8.54 Hz,
1 H) 8.31 (s, 1 H) 8.66 (d, .F=5.19 Hz, 1 H) 8.81 (s,
1 H).  5H-pyrido[3,4`-3,
4]azepino[1,2-ajindole-10-carboxylic acid
13-cyclohexyl-6.7- dihydro-6-(4-morpholinylcarbonyl},
methyl ester. 10 0  O NJ  Nleo N N  To a solution of
7H-pyrido[3',4':3,4]azepino[1,2-a]indole-10-carboxylic
acid,  13-cyclohexyl-6-(4-morpholinylcarbonyl)-,
methyl ester (35 mg, 0.072 mmol) in 15 methanol (10
mL), 10% Pd on carbon (5 mg) was added. The reaction
mixture was  



stirred under a hydrogen atmosphere (1 atm.)
overnight. It was then filtered through  celite and
the filtrand washed with methanol. The combined
filtrates and washings  were concentrated under
reduced pressure and the resultant residue was
purified by  Prep. reverse phase HPLC to give the TFA
salt of the title compound as a yellow 20 solid, (19
mg, 44% yield). MS m/z 488(MH+); 'H NMR (500 MHz,
CD3OD)S ppm  1.23-1.58 (m, 3 H) 1.65 (in, 1 H)
1.75-1.86 (m, 2 H) 1.90-2.18 (m, 4 H) 2.80-3.12 (m,
3H)3.41-4.18(m,13H)4.66(m,1H)7.74(m,1H)7.91-8.03(m,2H)
8.19(m,1  H) 8.70-8.78 (m, 2 W. 25 257
5H-pyrido[3,4'.3,4]azepino[1,2-a]indole-10-carboxylic
acid 13-cyclohexyl-6,7-
dihydro-6-(4-morpholinylcarbonyl)-. 0  O NJ  O HO N  5
Lil (10 mg, 0.075 mmol) was added to a solution of 5H-
pyrido[3',41:3,4]azepino[ 1,2-a]indole-l0-carboxylic
acid, 13-cyclohexyl-6,7-dihydro-
6-(4-morpholinylcarbonyl)-, methyl ester (16 mg, 0.027
mmol) in pyridine (2 mL) in  a sealed tube. The
reaction mixture was heated at 180C under microwave
conditions 10 for 1.5 hr. Water was then added and the
pH of the reaction mixture was adjusted to  4-5 with
1N HCl solution. This mixture was extracted with ethyl
acetate (2X20 mL)  and the organic layers were
combined, dried (MgSO4), filtered and concentrated
under reduced pressure. The residue was purified by
Prep. reverse phase HPLC to  afford the TFA salt of
the title compound as a yellow solid, (11.7 mg, 75%
yield). 15 MS m/z 474(MH); 'H NMR (500 MHz, CD3OD) 0
ppm 1.28-1.62 (m, 3 H) 1.69  



(m, l H) 1.79-1.90 (m, 2 H) 1.99 (m, 1 H) 2.07-2.21
(m, 3 H) 2.83-3.09 (in, 2 H) 3.17  (m, l H) 3.46-4.23
(m, 10 H) 4.69 (m, 1 H) 7.78 (m, l H) 7.98 (m, 1 H)
8.08 (m, I H)  8.23 (in, I H) 8.75-8.83 (in, 2 H). 20
25 258
5Hpyrido[3,4':3,4]azepino[1,2-a]indole-10-carboxamide,
13-cyclohexyl-N- [(dimethylamino)sulfonylJ-6,
7-dihvdro-6-(4-morpholinylcarbonyl)-. 0  o NJ  0 0 II
\N.01 N `  N  5 To a solution of
5H-pyrido[3',4':3,4]azepino[1,2-a]indole-10-carboxylic
acid,
13-cyclohexyl-6,7-dihydro-6-(4-morpholinylcarbonyl)-
(40 mg, 0.084 mmol) in  CH2CI2 (10 mL), one drop of
DMF was added. A 2M solution of oxalyl chloride
(0.085 ml.,, 0.169 mmol) in CH2CI2 was then added
dropwise. The reaction mixture 10 was stirred at rt.
for 2hr. It was then concentrated and dried under high
vacuum. The  resultant residue was then dissolved in
TBF(10 mL) and a solution of N,N- dimethylsulfonamide
(21 mg, 0.169 mmol) and DIPEA (0.044 mL, 0.1252 mmol))
in  THE (2 mL) was added. DMAP (10 mg) was added after
the reaction mixture was  stirred at rt. for 10 min.
Stirring was continued at 50C for 2hr after which the
15 mixture was concentrated under reduced pressure and
the residue was purified by  Prep. reverse phase HPLC
to afford the TFA salt of the title compound as a
yellow  solid, (9.0 mg, 15% yield). MS m/z 580(MHf; 1H
NMR (300 MHz, CD3OD) ^ ppm  



1.18-1.74 (m, 4 H) 1.77-1.90 (in, 2 H) 1.90-2.23 (m, 4
H) 2.83-3.13 (111, 9 H) 3.52- 4.25 (in, 10 H) 4.70 (m,
I H) 7.63 (m, l H) 7.91-8.24 (m, 3 H) 8.69-8.77 (m, 2
H).  20 Isomeric propeno-bridged carboxamides of the
instant invention may be  accessed by a number of
methods known to those skilled in the art, one example
of  which is shown in the scheme depicted below. 259 O
O NJ  O O O HO N  O Lil, Pyridine N  MOO * N 18poC ~~
/ ,N + CO  O NJ  O HO N
7Hpyrido[3,4'.3,4]azepino[1,2-a]indole-10-carboxylic
acid, 13-cyclohexyl-6-(4- morpholinylcarbonyl)-. 5 0
Co  O NJ  O HO N N  



Lil (37 mg, 0.278 mmol) was added to a solution of 7H-
pyrido[3',4':3,4]azepino[l,2-a]indole-10-carboxylic
acid, 13-cyclohexyl-6-(4 10 morpholinylcarbonyl)-,
methyl ester (45 mg, 0.093 mmol) in pyridine (4 mL) in
a  sealed tube. The reaction mixture was heated at
180C under microwave conditions  for 2 hr. Water was
then added and the reaction mixture pH adjusted to 4-5
with IN  HC1 solution . The resultant solution was
then extracted with ethyl acetate (2X20  mL). The
extracts were combined, dried (MgSO4), filtered and
concentrated under 15 reduced pressure. The resultant
residue was purified by Prep.reverse phase HPLC to 260
afford the TFA salt of the title compound as a yellow
solid. (23 mg, 43% yield). MS  m/z 472(MH4);'H NMR
(300 MHz, CD3OD) 0 ppm 1.18-2.23 (in, 10 H) 2.81 (m, 1
H) 3.35-3.79 (m, 8 H) 4.56 (m, br, 1 H) 5.30 (m, br, 1
H) 7.10 (s, 1 H) 7.77 (dd,  .7--8.48, 1.37 Hz, 1 H)
7.84 (d, .1=5.73 Hz, 1 H) 7.98 (d, J=8.48 Hz, 1 H)
8.31 (s, 1 H)  5 8.74 (d, ./=5.73 Hz, 1 H) 8.84 (s, I
M. Also isolated from the above reaction mixture as a
minor component was the  compound characterized below.
10
5H-pyrido[3,4:3,4]azepino[1,2-a]indole-10-carboxylic
acid, 13-cyclohexyl-6-(4- morpholinylcarbonyl)-. 0  0
NJ  0 / HO N  / ~ , /  N 15 MS m/z 472(MH); 'H NMR
(300 MHz, CD3OD) 0 ppm 1.32 (m, 1 H) 1.45-1.62  (m, 2
H) 1.67-2.07 (m, 4 H) 2.11-2.35 (m, 3 H) 3.00 (m,1 H)
3.60-3.78 (m, 9 H) 3.85  (m, 1 H) 7.73 (s, 1 H) 7.95
(dd, J-8.48, 1.37 Hz, 1 H) 7.98 (d, J=5.73 Hz, 1 H)
8.09  



(d, .f-8.48 Hz, I H) 8.31 (s, l H) 8.70 (s, 1 H) 8.76
(d, .1=5.73 Hz, 1 H). 20 Further examples of the
instant invention in which the propeno bridge is poly
fimctionalized may be accessed by a number of
methodologies, one example of  which is that shown in
the Scheme below. 261 0  McOOC I \ i BO + Pd(PPh3)4,
LiCI, Na2CO3  / O Br ELOI-I/Toluene, 80C O OMe  O O
McOOC CS2CO3, DMF Moo N  / 0 0 !  A-OMe moo OMe  O OH
O TBTU, DIPEA  B u4/ moo N THF/ McOH DMSO, morpholine
Co ro 0 NJ O NJ  0 O  Mao N NaOH HO N / THF/MeoHM2o
80% yield 5 262  Methyl
2-(2-acetylphenyl)-3-cyclohexyl-IH-indole-6-carboxylat
e. 



0  Me000 5 A 2M aqueous solution of Na2CO3 (2.5 mL,
5.0 mmol) was added to a  mixture of; methyl
3-cyclohexyl-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan
-2-yI)-IH- indole-6-carboxylate (766 mg, 2.0 mmol),
2'-bromoacetophenone (478 mg, 2.4  mmol) and LiCI (170
mg, 4.0 mmol), in ethanol (5 mL) and toluene (5 mL).
The  mixture was then degassed by sequentially
applying vacuum followed by flushing 10 with N2.
Pd(PPh3)4 (115 mg, 0.1 mmol) was then added and the
reaction heated at  80C for 4hr. The reaction mixture
was then filtered and concentrated under reduced
pressure. The resultant residue was purified by silica
gel flash chromatography using  hexanes to 20% ethyl
acetate in hexanes as eluent to give the title
compound as a  white foam which could be crushed to a
powder, (686 mg, 91% yield). MS m/z 15 374(M- M; 'H
NMR (500 MHz, CD3OD) 0 ppm 1.30 (m, 111)1.41-1.64 (m,
3 H)  1.82-2.21 (m, 9 H) 3.26 (m,1 H) 3.95 (s, 3 H)
7.40 (m,1 H) 7.49 (m, 1 H) 7.61 (m, 1  H) 7.69 (m, i
H) 7.79 (m, I H) 7.84 (m, I H) 8.29 (s, I H)
7H-indolo[2,1-a][2]benzazepine-6,10-carboxylic
aci413-cyclohex)l-5-methyl-, 20 dimethyl ester. 0 OMe
0 moo 4 N 263  To a solution of methyl
2-(2-acetylphenyl)-3-cyclohexyl-lH-indole-6
carboxylate (400 mg, 1.065 mmol) in DMF (10 mL),
Cs2CO3 (521 mg, 1.6 mmol)  and
trimethyl2-phosphonoacrylate (310 mg, 1.6 mmol) were
added. The reaction  mixture was heated at 60C
overnight. It was then quenched by the addition of
water 5 after which a precipitate formed. This was
collected by filtration, and dried under  vacuum to
give the crude product as a light yellow solid (380mg,
80% yield). 10mg  



of this material was purified by Prep. reverse phase
HPLC to provide pure, 7H- indolo[2,1
-a][2]benzazepine-6,10-carboxylic acid,
13-eyclohexyl-5-methyl-,  dimethyl ester. MS m/z
444(MH'); 'H NMR (500 MHz, CD3OD) S ppm 1.15 - 1.66 10
(m,4H)1.76-1.87(m,2H)1.97(m,1H)2.02-2.22(m,3
H)2.49(s,3H)2.95(m,  1 H) 3.83 (s, 3 H) 3.97 (s, 3 H)
4.09 (d, .1=14.65 Hz, 1 H) 5.49 (d, J=14.65 Hz, I H)
7.55 - 7.61 (m, 3 H) 7.70 (dd,.F=8.39, 1.37 Hz, 1 H)
7.76 (m,1 H) 7.88 (d, J=8.55  Hz,1H)8.33(a,1H). 15
7H-indolo[2,1-aJ[2Jbenzazepine-6,10-dicarboxylic acid,
13-cyclohexyl-5-methyl-,  10-methyl ester. 0 OH  0 MeO
\ H 20 To a solution of
7H-indolo[2,1-a][2]bennzazepine-6,10-carboxylic acid,
13- cyclohexyl-5-methyl-, dimethyl ester (179, 0.4
mmol) in THE (10 mL), 1 M solution  of Bu4NOH (0.6 mL,
0.6 mmol) in methanol was added. The reaction mixture
was  stirred at rt. for two days. It was then
concentrated, acidified with IN HCI solution  and
extracted with ethyl acetate (2X30 mL). The organic
layers were combined, 25 dried (MgSO4), filtered and
concentrated in vacuo. The resultant residue was
purified by Prep. reverse phase HPLC column to give
the title compound as a yellow  solid, (90 mg, 52%
yield). MS m/z 430(MH`); 'H NMR (300 MHz, DMSO-D6) 0
264  ppm 1.10-1.27 (m, 1H) 1.32-1.59 (m, 3 H)
1.64-1.79 (m, 2 H) 1.81-1.94 (m, I H)  1.94-2.13 (m, 3
H) 2.41 (s, 3 H) 2.86 (m, I H) 3.87 (a, 3 H) 3.98 (d,
J=14.64 Hz, i H)  5.43 (d,.1=14.64 Hz, 1 H) 7.49 -
7.67 (in, 4 H) 7.74-7.83 (m,1 H) 7.91 (d, .1=8.42 Hz,
I H) 8.22 (s, 1 H) 13.00 (s, 1 H). 5 7H-indolo[2,
I-aJ[2Jbenzazepine-10-carboxylic acid,
13-cyclohexyl-5-methyl-6-(4- 



morpholinylcarbonyl) . methyl ester. 0  O NJ  O Me0 4N
10 To a solution
of7H-indolo[2,1-a][2]benzazepine-6,10-dicarboxylic
acid, 13- cyclohexyl-5-methyl-, 10-methyl ester (120
mg, 0.28 mmol) in DMSO (3.0 mL),  TBTU (135 mg, 0.42
mmol) and DIPEA (0.244 ml., 1.4 mmol) were added. The
reaction mixture was stirred at rt for 15 min. Then
morpholine (0.037 mL, 0.42 15 mmol) was added and the
reaction mixture was stirred at rt for overnight. It
was then  concentrated under reduced pressure and the
residue was purified by Prep. reverse  phase HPLC to
give the title compound as a white solid, (115mg, 82%
yield). MS  m/z 499(MH5;'H NMR (500 MHz, CD3OD) 0 ppm
Compound exists as a complex  mixture of rotamers. 20
7H-indolo[2,1-a][21benzazepine-10-carboxylic aci4
13-cyclohexyl-5-methyl-6-(4- morpholinylcarbonyl)-.
265 O  O N,,)  0 1 11  HO N 2N NaOH solution (1.0 mL)
was added to a solution of 7H-indolo[2,1-
a][2]benzazepine-10-carboxylic acid,
13-cyclohexyl-5-methyl-6-(4 5 morpholinylcarbonyl)-,
methyl ester (100 mg, 0.2 mmol)in a THF/Methanol
mixture  



(2.0 mLJ2.0 mL) in a sealed tube. The reaction mixture
was heated at 90C under  microwave conditions for 10
min. It was then concentrated and acidified with IN
HC1 solution after which a precipitate formed This was
collected by filtration and  dried under vacuum to
provide the title compound as an off-white solid, (75
mg, , 10 77% yield). MS m/z 48504H); 'H NMR (300 MHz,
CD3OD) 0 ppm exists as  rotamers. Libraries of
carboxamides of the instant invention can be rapidly
prepared  using the methodology shown in the scheme
depicted below. 15 O 0 'N  N P O OHC  H er HHH C H Br
HH O N-R' CO2H CO,cH,  o  o o~iTyoy H3C- / \ H~%NSN I
/ \ H3CI^ `H I \  CH, &3 CH, 266
2-Bromo-3-cyclohexyl-IH-indole-6-carboxylic Acid. 0 H
HO ' N Br  5 A mixture of methyl
2-bromo-3-cyclohexyl-IH-indole-6-carboxylate (2.0 g,
5.95 mmol) in THE (10 mL), methanol (10 mL), and water
(10.5 mL) in which LiOH  (690 mg) was dissolved was
stirred under reflux for 1.5 hr. The solution was
cooled  in ice and diluted with water. Acidification
with 37% HCl (3mL) resulted in precipitation of the
titled acid. The acid was collected, washed with cold
water and  10 air dried to afford the product as a
pale yellow granular solid (2.1 g, 90 5) solvated  



with one molar equivalent of THF. 1H NMR (500 MHz,
CHLOROFORM-D) ^ ppm  1.25-1.55
(m,311)1.68-2.07(m,1111)2.72-2.96(m,
111)3.60-3.82(m,4H)  7.70-7.77 (m, 1 H) 7.80 - 7.85
(m, I H) 8.06 - 8.10 (m,1H)8.26-8.31 (m,1H)
11.21-12.62(br.S.,1H). 15 2-Bromo-3-cyclohexyl-
N-[(dimethylamino)sulfonylJ-]H-indole-6-carboxamide.
O O ~H{ H3C'N; ~~ Br  Hat: CN  20
1,1'-Carbonyldiimidazole (1.17 g, 7.2 mmol) was added
to a stirred solution  of
2-bromo-3-cyclohexyl-lH-indole-6-carboxylic acid (2.03
g, 6.3 mmol) in THE (6  mL) at 22C. The evolution of
CO2 was instantaneous and when it slowed the  solution
was heated at 50C for 1 hr and then cooled to 22C.
N,N- Dimethylsulfamide (0.94 g, 7.56 mmol) was added
followed by the dropwise 25 addition of a solution of
DBU (1.34 g,8.8 mmol) in THE (4 mL). Stirring was 267
continued for 24 hr. The mixture was partitioned
between ethyl acetate and dilute  HC1. The ethyl
acetate layer was washed with water followed by brine
and dried over  Na2SO4 The extract was concentrated to
dryness to leave the titled product as a pale  yellow
friable froth (2.0 g, 74 %) of substantial purity (90
%). 'H NMR (300 MHz, 5 DMSO-D6) ^ ppm 1.28 -1.49 (m, 3
H) 1.59 - 2.04 (m, 7 H) 2.74 - 2.82 (m, 1 H)  2.88 (s,
6 H) 7.57 (dd, .x-8.42, 1.46 Hz, 1 H) 7.74 (d, Jl.78
Hz, 1 H) 7.91 (s, 1 H)  11.71(s,1H)12.08(s,1H).
3-Cyclohexyl-N-[(dimethylamino)sulfony41-2-(2
formylphenyl)-1H-indole-6- 10 carboxamide. 



0 ~0 0 HOHC  .H S H H3C . N H3C H I / f A mixture of
2-bromo-3-cyclohexyl- N-[(dimethylamino)sulfonyl]-1H-
15 indole-6-carboxamide (950 mg, 2.22 mmol), LiCI (370
mg, 4.44 mmol),
tetrakis(triphenylphosphine)palladium(0) (130 mg, 0.11
mmol) in toluene (30 mL)  and ethanol (30 mL)
containing aqueous 1 N Na2CO3 (15 ml, 15 mmol) was
stirred  under reflux for 18 hr. The mixture was
diluted with ethyl acetate and washed with 1  N
HC1(3x) followed by brine (3x). The solution was dried
over Na2SO4 and 20 concentrated to dryness to afford
the titled compound as a yellow solid (1.06 g, 106  %)
which contained some triphenyl oxide. The product was
used in the following  step without additional
purification. MS m/z 454 (MH'). 25 268
6-Carbomethoxy-13-cyclohezyl-N-[(dimethylamino)sulfony
l]-SH-indolo[2,1- a][2]benzazepine-l0-carboxamide.
02CH3  O,i0 0 \ H3C,H5`H \ H  CH3 5 A mixture of
3-cyclohexyl- N-[(dimethylamino)sulfonyl]-2-(2-
formylphenyl)-1H-indole-6-carboxamide (1.06 g, 2.1
mmol), methyl 2- (dimethoxyphosphoryl)acrylate (0.4
mL, 3.2 mmol), and Cs2CO3 (1.04 & 3.2 mmol)  in DMF (4
mL) was stirred at 60C for 18 hr, at which time
additional Cs2CO3 4 g, 10 0.32 mmol) and methyl
dimethoxyphosphoryl)acrylate (0.4 mL, 3.2 mmol) were  



added. The mixture was stirred for an additional 8 hr,
cooled and diluted with ethyl  acetate. The resulting
mixture was washed with dilute HCl (3x) followed by
brine  (3x). The solution was concentrated to leave
the crude product as a yellow solid (1.2  g). The
crude product was purified utilizing a Biotage
apparatus with a prepacked 15 silicic acid column and
using gradients of hexanes: ethyl acetate:acetic acid
of from  (100:2:.0.5) to (64:36:0.5). The product
containing fractions were combined and  concentrated
to dryness to afford the titled compound as a pale
yellow solid (640 mg,  59 %). MS m/z 522 (MH+). 20
6-Carboxy-l3-cyclohexyl-N-[(dimethylamino)sulfonyU-SH-
indolo[2,1- a][2Jbenzazepine-l0-carboxmnide.  02H 0
H3C-N H f \  H3C 269  Sodium hydroxide (2.0 mL of 1.0
N, 2.0 mmol) was added to a solution of the preceding
methyl ester (640 mg, 1.23 mmol) in methanol (2 mL)
and THE (2 mL) in  a microwave vial. The vial was
sealed and the contents heated at 90 C for 15  minutes
in a microwave apparatus. The solution was acidified
with dilute 5 hydrochloric acid and extracted with
ethyl acetate. The ethyl acetate solution was  washed
with dilute hydrochloric acid (lx) and brine (lx),
dried (NaSO4), and  concentrated on a rotary
evaporator to afford the product as a light yellow
solid (570  mg, 91 %). ESI-MS m/z 508 OAH ); 'H NMR
(500 MHz, MeOD) O 1.14-1.27 (m, I  H) 1.35-1.56 (m, 3
H) 1.71-1.81 (m, 2 H) 1.89-1.99 (m, 110 2.00-2.19 (m,
3 H) 10 2.83-2.91 (m, 1 H) 3.01 (s, 6 H) 4.11-4.22 (m,
l H) 5.64-5.75 (s, I H) 7.51-7.61 (m, 4  H) 7.61-65
(in, 1 H) 7.91 (s, I H) 7.91-7.95 (m, 1 H) 8.18 (s, 1
H).  13-Cyclohexyl-N-[(dimethylamino)sulfonylJ-
6-(homomorpholinylcarbonyl)-5H- 



indolo[2,1-aJ[2]benzazepine-10-carboxamide.  15 CD
H,C I H o / H'C TBTU (22 mg, 0.069 mmol) was added to
a stirred solution of 6-carboxy-13- cyclohexyl-N
[(dimethylamino)sulfonyl]-5H-indolo[2,l-a][2]benzazepi
ne-l0 20 carboxamide (25 mg, 0.049 mmol),
homomorpholine hydrochloride (8.1 mg, 0.059  mmol),
and NN-diisopropylethylanvne (0.3 mL, 1.74 mmol) in
DMF (3 mL). The  mixture was stirred at 22 C for 20
min. The resulting solution was concentrated  down to
the volume of 2 mL on a Speed Vac(r) and filtered. The
filtrate was injected  on the Shimadzu preparative
liquid chromatograph. The product containing fraction
25 was concentrated on a Speed Vac(r) to leave the
titled compound as a white solid (28  mg, 97 %).
ESI-MS m/z 591 (MH); 'H NMR (500 MHz, Solvent) ^
1.16-1.32 (m, 1  H) 1.38-1.55 (m, 4 H) 1.75-1.86 (m, 2
H) 1.90-2.21 (m, 5 H) 2.90 (m, I H) 3.04 (s, 6 270  H)
3.39-3.93 (m, 8 H) 4.42 (m, 1 H) 5.20 (m,1 H) 7.05 (s,
1 H) 7.57 (m, 3 H) 7.63  (m, 2 H) 7.96 (d, JJ8.55 Hz,
I H) 8.15 (s, I H). The following library of
13-Cyclohexyl-N-[(dimethylamino)sulfonyl]- 6 5
(substituted-aminocarbonyl)-5H-indolo[2,1-a][2]benzaze
pine-10-caboxamides was  synthesized using the
protocols described in the preceding section. Table of
Bridged Carboxamides. Structure(' Physiochemical Data
ICw EC50  o NJ w  ESI-MS m/z 631 (MH); Rt 1.71 min  O
om/ o \ 



N _ ESI-MS m/z 591(M l; RI 1.94 min  N / \ / NMR data
reported above  1 0 N"r  u O N - ESI-MS ink 563 (MHO);
Rt 2.64 min  I I/ / ON  O N"COH  \ ESI MS m/z 595
(MW); Rt 2.52 min  .'.o H ' N 271  Structure
Physiochemical Data IC5o EC50   "Y 0 0 ESI-MS m/z 591
(MH); Rt 2.69 min  " S, 0 0 ESI-MS m1z 563 (MH'); Rt
2.66 min  Benzyl1-aminocyclopentanecarboxylate.  0
~~P' I O NH2  O 5 Benzyl chloride (634 mg, 5.0 mmol)
was added to an ice-cold stirred mixture  of
1-(tent-butoxycarbonylamino)cyclopentanecarboxylic
acid (1.0 g, 4.36 mmol) and  Cs2CO3 (1.42 g, 5.0 mmol)
in DMF (8 mL). After the ice melted the mixture was
stirred for 2 hr at 60C. The mixture was poured into
ice-water and extracted with 



10 ethyl acetate. The extract was washed with water
followed by brine and dried over  sodium sulfate.
Concentration of the solution left benzyll-(tert-
butoxycarbonylamino)cyclopentanecarboxylate as an oil
which crystallized on  standing. MS m/z 320 (MH'). 15
TFA (8 mL) was then added to a stirred solution of the
above ester (1 g) in  methylene chloride (8 mL). The
solution was stirred for 35 min at 22C and then
concentrated. The residue was partitioned between
ethyl acetate and dilute aqueous  K2C03. The ethyl
acetate layer was washed (water, brine), dried
(Na2SO4), and  concentrated to leave the titled
compound as an oil. 1H NMR (300 MHz, 272
CHLOROFORM-D) 8 ppm 1.56 - 1.92 (m, 6 H) 2.08 (dd,
J=12.63, 6.77 Hz, 2 H)  2.55 (s,2H)5.12(s,2H)7.25-7.32
(m,5H). This product was coupled to the indole
derivative shown in the scheme above  5 using
methodology described in previous sections of this
document, to provide the  intermediate characterized
below. Phenylmethyl
1-[[[3-hydroxy-13-cyclohexyl-6,7,13,13a-tetrahydro-5H-
indolo[2,1- a][2]benzazepin-l0-yl]carbonyl] am in o]
cyclopentanecarboxylate. 10 ?HAo\OH  MS m/z 577 (MH');
1 H NMR (300 MHz, CHLOROFORM-D) S ppm 1.17 -
2.13(m,22H)2.81-2.92 (m, 1 H) 4.39 - 4.51
(m,1H)4.59(s,2H)4.90-5.06 (m, 15 1 H) 6.55 - 6.68 (m,
I H) 7.15 (d, J-7.32 Hz, 1 H) 7.35 (t, ./-t:6.95 Hz, I
H) 7.40 - 7.48 (m, 2 H) 7.52 (d, J=7.68 Hz, 1 H) 7.87
(d, J=8.42 Hz, 1 H) 8.00 (s, I H) 8.15 (s,  1H).
Additional examples of the instant invention were
prepared by coupling 13- 20
cyclohexyl-6,7-dihydro-6-oxo-5H-indolo[1,2-d][1,4]benz
odiazepine-l0-carboxylic  acid with a diversity of
functionalized amines as shown in the scheme and
described  



in the examples provided below. Certain ester
derivatives generated using these  protocols were
subsequently hydrolyzed to provide the related acids,
providing  further examples of the instant invention.
25 273  O O 0 f-IINH O (NH  HO) N R, N  Ethyl
5-[[[1-[[(13-cyclohexyl-6,7-dihydro-6-oxo-5H-indolo[I,
2-
dJ[1,4]benzodiazepine-10-yl)carbonylJmnino]cydopentylJ
carbonyljamino]-1- 5 methyl-IH-indole -2-carboxylate.
0 NH  Ht d6 TBTU (94 mg, 0.29 mmol) was added to a
stirred solution of ethyl 5-(1 10
aminocyclopentanecarboxamido)-1-methyl-lH-indole -2-
carboxylate' (88 mg, 0.27  mmol,
13-cyclohexyl-6,7-dihydro-6-oxo-5H-indolo[1,2-d][1,4]b
enzodiazepine-10- carboxylic acid (100 mg, 0.27 mmol),
and TEA (148 ^L, 1.1 nnnol) in DMSO (1 mL) at 22C. The
mixture was stirred for 2 hr and then diluted with
water to  precipitate the product as a colorless
solid. The solid was washed with cold water and  15
dried. A portion (30 mg) was purified on a silicic
acid thick layer plate. The plate was eluted with
methylene chloride:ethyl acetate (100:30). The major
band was extracted  with methylene chloride-10 %
methanol. Concentration of the extracts left the
product as a colorless solid. MS m/z 686 (MH+); 'H NMR
(500 MHz,  CHLOROFORM-D) 8 ppm 1.18 - 1.30 (m, 1 H)
1.39 (t, 3 H) 1.54 - 2.14 (m, 13 H) 20 2.34 (s, 211)
2.54- 2.67 (m,2H)2.85-2.97
(m,1H)4.02(s,3H)4.35(q,2H)4.40
-4.50(m,1H)5.02-5.13(m,1H)7.92(d,.1=8.55Hz,IH)8.11-8.2
1(m,2H)  



8.15 (s,1H)8.18(a,1H). 25 274
5-[[[1-[[(13-C),clohexyl-6,7-dihydro-6-oxo-5H-indolo[]
,2-dJ[l,4Jbenzodiazepine-
10-y1)carbonyljaminoJcyclopentylJcarbonylJaminoJ-l-met
hyl-lH-indole -2- carboxylic Acid. ~HH  HO ..1 O
Sodium hydroxide (400 mL of 10 N, 4 mmol) was added to
a solution of the  preceding ester in THE (2 mL) and
methanol (1.5 mL) in a microwave vial. The vial  was
sealed and the contents heated in a microwave
apparatus for 10 min at 100C. 10 The mixture was
cooled and diluted with water. The organics were
removed on a  rotating evaporator. The aqueous
solution was cooled and acidified with 37 % HCI to
precipitate the mixture of acids. The solids were
collected, washed with cold water  and dried. The
resulting solid (192 mg) was dissolved in acetic acid
(4 mL) and the  solution heated to boiling. The
solution was concentrated to dryness on a rotating 15
evaporator. The residue was diluted with toluene and
partially concentrated  whereupon the product
precipitated. The solid was collected, washed with
toluene  followed by diethyl ether and dried to afford
the titled compound as a colorless solid  (70 mg). MS
m/z 658 (MH); 'H NMR (500 MHz, DMSO-D6) 8 ppm 1.16 -
1.26 (in,  .1=5.49 Hz, 1 H) 1.37 - 1.56 (m, 3 H) 1.66
-1.84 (m, 6 H) 1.87 -1.95 (m, J-8.24 Hz, 20 1 H)
1.99-2.20(m,510 2.33-2.45(m,2H)2.81-2.94(m, I
H)3.97-3.98(m,3  H) 4.62 (d, .1=14.65 Hz, I H) 5.11
(d,J=14.34 Hz, I H) 7.06 - 7.56 (m, 6 H) 7.60 -
7.72(m, 111)7.84-7.96(m,2H)8.38 (d,J=7.63Hz,2H)9.49(s,
111) 10.36 (s, 1  H). 25 275  



Methyl 3-[2-[1-[[13-cyclohexyl-6,
7,13,]3a-tetrahydro-6-oxo-5H-indolo[1, 2-
d][1,4Jbenzodiazepine-10
yl)carbonylJamino]cyclopentylJ-JH-benzimidazol-5 ylJ-
(2E)-2 propenoate. QN ~NH  /"t0i/ H  CH 0  5 The TBTU
mediated coupling of(E)-methyl
3-(2-(l-aminocyclopentyl)-1H-
benzo[d]imidazol-5-yl)acrylate' with
13-cyclohexyl-6,7-dihydro-6-oxo-SH-
indolo[1,2-d][1,4]benzodiazepine-10-carboxylic acid
afforded the titled product as a  10 colorless solid.
MS m/z 642 (WO.
3-[2-[I-[[13-Cyclohexyl-6,7,13,]3a-tetrahydro-6-oxo-5H
-indolo[1,2- dJ[1, 4]benzodiazepine-10
yl)carbonylJaminoJcyclopentylJ-JH-benzimidazol-5 ylJ-
(2E)-2 propenoic Acid 15 and
3-[2-[1-[[(12-Cyclohexyl-12,12a-dihydroindolo[1,2-cJqu
inazolin-9-
yl)carbonyl)amino]cyclopentylJ-IH-benzimidazol-S
ylJ-(2E)-2 propenoic Acid. F{ 4 ANH (-N  H 20 O O The
preceding ester was dissolved in a mixture of THE (1.5
mL) and  methanol (1 mL) in a microwave vial to which
sodium hydroxide (250 DL of 10 N )  was added. The
vial was sealed and the contents heated at 100C in a
microwave 25 apparatus. The mixture was diluted with
water and acidified with 37 % HCl resulting 276  



in the precipitation of a gum. The gum was extracted
with ethyl acetate. The extract  was washed (water,
brine), dried over sodium sulfate and concentrated.
The residue  was boiled with acetic acid and
concentrated to dryness. It was concentrated a second
time with acetic acid on a rotary evaporator. The
residue was purified on a Shimadzu 5 preparative
reverse phase HPLC to afford two major products: The
cyclic lactam (14.9 mg) isolated as a TFA salt by
lyophilization of the major  fraction. MS m/z 628
(MV); 'H NMR (500 MHz, MeOD) 0 ppm 1.25 - 1.53 (m, 4
H) 1.64-1.76(m,2H)1.83-2.09(m,8H)2.36-2.46
(m,2H)2.48-2.58(m,2H)  2.82 - 2.92 (m, I H) 4.49 (d,
.1=14.95 Hz, 1 H) 4.88 - 4.95 (m, l H) 6.51 (d,
.F=15.87 10 Hz, I H) 7.20 (d, .Y7.93 Hz, 1 H) 7.31 (t,
./=7.63 Hz, 1 H) 7.42 (t, J--7.78 Hz, I H)  7.51 (dd,
.=13.43, 8.24 Hz, 2 H) 7.65 (d, .F=8.55 Hz, 1 H) 7.69
- 7.78 (m, 2 H) 7.81 - 7.88 (m, 2 H) 8.12 (s, l H).
And the des carbonyl (3.5 mg) isolated as a yellow
solid  in the form of a TFA salt. MS m/z 598 (MH'); 'H
NMR (500 MHz, McOD) D ppm  1.66 (d, .t=13.12 Hz, 4 H)
1.84 - 2.29 (m, 11 H) 2.47 - 2.71(m, 411) 3.70 - 3.78
(m, 1 15 H) 6.59 - 6.64 (in, 1 H) 7.54 - 8.01 (m, 10
H) 8.21 (d, -8.85 Hz,1 H) 8.34 - 8.42 (m,  1 H) 8.80
(s, I H) 9.30 (s, 1 H).
13-Cyclohexyl-6,7-dihydro-6-oxo-N-[1-[[[4-(4-
thiazolyl)phenyl]amino]carbonyl]cyclopentyl]-5H-indolo
[1,2- 20 d][1,4Jbenzodiazepine-l0-carboxamide. ANH  ~N
UUO ~ ._  ,N TBTU (65 mg, 0.20 mmol) was added to a
stirred mixture of ethyl 4-(4-(1- 25
aminocyclopentanecarboxamido)phenyl)thiazole-2-carboxy
late' (53.5 mg, 0.15  mmol),
I3-cyclohexyl-6,7-dihydro-6-oxo-5H-indolo[1,2-d][1,4]b
enzodiazepine-l0- carboxylic acid (50.7 mg, 0.14
mmol), and TEA (75 D L, 0.54 mmol) in DMSO (800  DL).
The mixture was stirred for 1 hr at 22C and the was
diluted with water to  



precipitate ethyl
4-[4-[[[1-[[(13-cyclohexyl-6,7-dihydro-6-oxo-5H-indolo
[l,2 30
d][1,4]benzodiazepine-10-yl)carbonyl]amino]phenyl-2-th
iazolecarboxylate. The 277  colorless solid was
collected, washed with water and dried. A microwave
vial  containing a mixture of the solid in THE (1 mL),
methanol (1 mL), and 10 N NaOH  (200 L) was sealed and
heated at 100C in a microwave apparatus for 10 min.
The  solution was cooled and acidified with 1 N HCl to
precipitate a solid which was 5 collected, washed with
cold water and dried. The solid was boiled in acetic
acid for 3  min and then concentrated to dryness. A
solution of the residue in DMF was purified  on the
Shimadzu preparative liquid chromatograph to afford
the decarboxylated  product with the structure shown
as a brown solid. MS m/z 644 (MH); 'H NMR (500  MHz,
MeOD) ^ ppm 1.15 - 2.14 (m, 14 H) 2.24 - 2.39 (m, 2 H)
2.48 - 2.65 (m, 10
.F-13.17Hz,2H)2.79-2.98(m,lH)4.45(s,1
H)4.96-5.12(m,1H)6.87(s,lH)  7.18 (d, J-7.32 Hz, 1 H)
7.29 - 7.46 (m, 3 H) 7.51 (d, J=8.78 Hz, 2 H) 7.66 (d,
.-8.78 Hz, 2 H) 7.83 (d, .x-8.78 Hz, 2 H) 7.90 (d,
J=8.42 Hz, 1 H) 8.13 (d, J=8.42  Hz,1 H). 15
13-Cyclohexyl-6,7-dihydro-N-[(1-carboxamidocyclopent-1
yl)1-6-oxo-SH-
indolo[1,2-d][1,4Jbenzodiazepine-10-carboxamide.  0 0
NH  HZN N H //  0 20 A solution of 2 M methanolic
ammonia (3.3 mL) was added to a stirred  solution of
1-(te7t-butoxycarbonyl)cyclopentanecarboxylic acid
(1.0 g, 4.36 mmol),  TEA (3.65 mL, 0.0262 mol), and
TBTU (1.61 g, 5 mmol) in DMSO (5 mL) at 22C.  



After stirring for 1 hr the solution was poured into
ice cold water. The mixture was  extracted with ethyl
acetate. The extract was washed with brine (2x), dried
over 25 MgSO4 and concentrated to leave a colorless
solid. Recrystallization from ethyl  acetate-hexanes
afforded
1-(tert-butoxycarbonyl)cyclopentanecarboxamide (660
mg,  66 %). TFA (2.5 mL) was added to a stirred
solution of the amide (445 g) in  methylene chloride
(2.5 mL). The solution was stirred for 1 hr at 22C and
then  concentrated to an oil. Trituration with diethyl
ether afforded the TFA salt ofl 278
aminocyclopentanecarboxamide as a colorless solid.
Coupling of the amine with ,13-
cyclohexyl-6,7-dihydro-6-oxo-5H-indolo[1,2-d][1,4]benz
odiazepine-l0-carboxylic  acid afforded the titled
compound. MS m/z 486 (MH');'H NMR (300 MHz, DMSO-
D6)3ppm1.09-2.29(m,8H)2.42-2.56(m,2H)2.86(s,IH)4.61(s,
1H)4.97 5 5.17 (m, 1 H) 6.73 (s, I H) 7.03 (s, l H)
7.29 (d, .Y7.68 Hz, 1 H) 7.38 (t, J=7.50 Hz,  1 H)
7.50 (t, 3=7.50 Hz, 2 H) 7.61 (d, J=9.51 Hz,1 H) 7.88
(d, J=8.78 Hz, 1 H) 8.28  (s,1 H). Using methodology
similar to that just described the following examples
of  10 the instant invention were also prepared.
13-Cyclohexyl-6,
7-dihydro-N-[(4-hydroxy-3-methoxyphenyl)methyl-6-oxo-5
H- indolo[1,2-d][1,4]be nzodiazepine-10-carboxamide. O
r%H  0~ 15 MS m/z 510 (MHO}; 1H NMR (300 MHz,
CHLOROFORM-D) O ppm 1.04 -
2.14(m,10H)2.78-2.93(m,1H)4.33-4.49 (m, 1 H) 4.59 (a,
2 H) 4.86 - 5.07 (m,  1 H) 6.61 (a, I H) 6.82 - 6.93
(in, 3 H) 7.15 (d, J=7.32 Hz, 1 H) 7.35 (t,.4=6.95 Hz,
1 20 H) 7.39 - 7.47 (m, 2 H) 7.52 (d, .1=7.68 Hz, 1 H)
7.87 (d,.)'--8.42 Hz, I H) 8.00 (s, 1  H) 8.15 (s, 1
M. 



In addition to the methodology discussed in other
sections of this document,  examples of the
N-(1-(diarylcarbamoyl)-,
N-(l-(diheteroarylcarbamoyl)-, N-(I 25
(arylheteroarylcarbamoyl)-, and
N-(l-(heteroarylarylcarbamoyl)cyclopentyl) indole
carboxamides of the instant invention can be accessed
using the methodology  depicted in the scheme below.
279  HO NHx 8"Nq O TBTU, DIPEA, DMF, RT Whets R = Br
Pd(PPhiladlaHCO3,  THE,130 C R' B(OHh  N N O p H
7H-indolo[2,1-a] [2]benzazepine-10-carboxamide,
13-cyclohexyl-N-[ 1-[(2-
thiazolylamino)carbonyl]cyclopentyl]. 5 O  pj~ YH CCC
To a solution of
13-cyclohexyl-7H-indolo[2,1-a][2]benzazepine-l0
carboxylic acid (19 mg, 0.053 mmol) in DMF (0.2 mL)
and DIPEA (0.056 ml,, 0.32  mmol) was added TBTU (19
mg, 0.059 mmol). The resulting solution was stirred at
10 22C for 15 min.
1-amino-N-(thiazol-2-yl)cyclopentanecarboxamide (23
mg, 0.11 mmol) was added and this solution was stirred
at 22 C for 18 hr. 1M HC1(20 mL)  was added and the
aqueous layer was extracted with CHC13 (2 x 40 mL).
The organic  phase was dried over Na2SO4, filtered,
and concentrated under reduced pressure.  Silica gel
chromatography (1:3 EtOAc:hexanes) of the concentrate
afforded the title 15 compound (25 mg, 85%) as a clear
oil. MS m/z 551 (MB ), 'H NMR (300 MHz,  



CDC13) 0 ppm 1.15-1.23 (in, 211), 1.26-1.34 (m, 211),
1.49-1.62 (m, 611),1.68-1.80  (in, 4H), 2.24-2.39 (m,
411), 2.60-2.77 (m, 311), 6.07 (in, 1H), 6.48 (d,
J=11.3 Hz,  111), 6.60 (d, J=10.9 Hz, IH), 7.22 (dd,
J=10.9,63 Hz, 111), 7.24 (m, 211), 7.40 (in, 280
211), 7.48 (d,.1=3.1 Hz, 1 H), 7.56 (d,.1=6.3 Hz, 1
H), 7.87 (s, I H), 8.34 (d, J=9.1  Hz, IH).
7H-indolo[2,1-a][2]benzazepine-10-carboxamide,
13-cyclohexyl-N-(I-((5- 5
bromothiazol-2-yl)carbamoyl)cyclopentyl). 0  HN  7
~.-N 0 To a solution of
13-cyclohexyl-7H-indolo[2,1-a][2]benzazepine-10-
carboxylic acid (191 mg, 0.534 mmol) in DMF (2 mL) and
DIPEA (0.558 mL, 3.21  10 mmol) was added TBTU (189
mg, 0.588 mmol). The resulting solution was stirred at
22 C for 15 min. 1-
I-amino-N-(5-bromothiazol-2-yl)cyclopentanecarboxamide
(431 mg, 1.07 mmol) was added and this solution was
stirred at 22 C for 18 hr. 1 M  HCI (20 mL) was added
and the aqueous layer was extracted with CHC13 (2 x 40
mL). The organic phase was dried over Na2SO4,
filtered, and concentrated under 15 reduced pressure.
Silica gel chromatography (1:3 EtOAc:hexanes) of the
concentrate  afforded the title compound (276 mg, 82%)
as a yellow oil. MS m/z 630 (MH'), 1H  NMR (300 MHz,
CDC13) S ppm 1.14-1.21 (m, 211),1.24-1.33 (m,. 2H),
1.48-1.60 (m,  611),1.69-1.80 (m, 4H), 2.24-2.38 (m,
4H), 2.59-2.75 (m, 3H), 6.08 (m, 1H), 6.49 (d,  J=11.3
Hz, 1H), 6.62 (d, J=10.9 Hz, 111), 7.22 (dd, J=1.9,
5.6 Hz, 1H), 7.24 (dd, 20 J=10.9, 6.3 Hz, 1H), 7.42
(m, 2H), 7.54 (s, IH), 7.57 (d,.f~.3 Hz, 1 H), 7.87
(s, 1  H), 8.33 (d, J=9.1 Hz,1II) . 25 



281  Benzoic acid,
4-[2-[[[]-[[(13-cyclohe)Lyl-7H-indolo[2,I-a][2Jbenzaze
pin-10- yl)carbonyl]amino]
cyclopentyl]carbonyl]amino]-5-thin: oly1J. o p~ o 5 To
a solution of
7H-indolo[2,1-a][2]benzazepine-l0-carboxamide, 13-
cyclohexyl-
N-(1-((5-bromothiazol-2-yl)carbamoyl)cyclopentyl)- (60
mg, 0.095  mmol) in THE (2.0 mL) was added
4-boronobenzoic acid (32 mg, 0.19 mmol),  sodium
bicarbonate (32 mg, 0.38 mmol) and
tetrakis(triphenylphosphine)palladium(0) (10 mg, 0.01
mmol). The resulting mixture  10 was stirred in a
sealed tube in a microwave at 130 C for 5 min. 1M
HC1(10 mL)  was added and the aqueous layer was
extracted with CHC13 (2 x 20 mL). The organic  phase
was dried over Na2SO4, filtered, and concentrated
under reduced pressure.  Silica gel chromatography
(1:1 EtOAc:hexanes) of the concentrate afforded the
title  compound (27 mg, 43%) as a yellow oil. MS m/z
671 (MH'), 'H NMR (300 MHz, 15 CDC13) 8 ppm 1.15-1.23
(m, 213),1.26-1.34 (m, 2H), 1.49-1.62 (m, 613),
1.68-1.80  (m, 4H), 2.24-2.39 (m, 4H), 2.60-2.77 (m,
3H), 5.92 (s, 1H) 6.07 (m, 1H), 6.48 (d,  J=11.3 Hz,
1R), 6.60 (d, J=10.9 Hz, 1H), 7.23 (dd, J--10.9,6.3
Hz, 1H), 7.29 (d,  J=8.8 Hz, 2H), 7.40 (m, 2H), 7.56
(d,.I~=6.3 Hz, I M. 7.84 (d, J=8.8 Hz, 2H), 7.87 (s,
1 H), 8.34 (d, J=9.1 Hz,1H). 20 In a similar fashion,
this methodology could be applied to related examples
in  the indolo[1,2-d][1,4]benzodiazepine class on
inhibitors of the instant invention, as  depicted in
the scheme and examples described below. 282 0  0 H O
NH 3 ""NHz 0 NH  



_ UU N N  HO \ I N \ R~N 0 Y RN TBTU, DIPEA, DMF, RT
Whore Re Or  Pd(PPh3)kN.HCO3.  THF, 130C R'~6(OH}i  O
r -"Itb 5H-indolo[l, 2-dJ[1,
4]benzodiazepine-l0-carboxamide, 13-cyclohpryl-6,
7-dihydro-6-
oxo-N-[]-[(2-thiazolylamino)carbonylJcyclopentylJ-
(Z), 5 0 Cf % b To a solution of
13-cyclohexyl-6,7-dihydro-6-oxo-5H-indolo[1,2-
d](1,4]benzodiazepine-10-carboxylic acid (20 mg, 0.053
mmol) in DMF (0.2 mL)  and DIPEA (0.056 mL, 0.32 mmol)
was added TBTU (19 mg, 0.059 mmol). The  10 resulting
solution was stirred at 22 C for 15 min.
1-amino-N-(thiazol-2 yl)cyclopentanecarboxamide (23
mg, 0.11 mmol) was added and this solution was
stirred at 22 C for 18 hr. IM HCI (10 mL) was added
and the aqueous layer was  extracted with CHC13 (2 x
20 mL). The organic phase was dried over Na2SO4,
filtered, and concentrated under reduced pressure.
Silica gel chromatography (1:3 15 EtOAc:hexanes) of
the concentrate afforded the title compound (25 mg,
83%) as a  clear oil. MS m/z 568 (MH+),'H NMR (300
MHz, CDC13) S ppm 1.16-1.25 (m, 211),  1.27-1.35 (m,
211), 1.49-1.61 (m, 611),1.66-1.78 (m, 411), 2.25-2.40
(m, 211), 2.61- 2.75 (m, 3H), 4.89 (broad m, 111),
5.41 (broad in, 111), 7.05 (dd, J=10.9,6.3 Hz, 111),
283  7.24 (d,./=3.1 Hz, 1H), 7.48 (m, 211), 7.51
(d,.)=3.1 Hz, 1H), 7.63 (d, J=9.1 Hz, 1H),  



7.66 (d, J=9.0 Hz, 1H), 7.93 (s, IH), 8.20 (d, J=9.1
Hz, 1H). 5H-indolo[1,2-d][1,
4]benzodiazepine-10-carboxamide, 13-cyclohexyl-6,
7-dihydro-6- 5 oxo-N-(1-((5-bromothiazol-2
yl)carbamoyl)cyclopentyl)J-. 0  o To a solution of
13-cyclohexyl-6,7-dihydro-6-oxo-5H-indolo[1,2-
d][1,4]benzodiazepine-l0-carboxylic acid (200 mg,
0.534 mmol)in DMF (2 mL) and  10 DIPEA (0.558 mL, 3.21
mmol) was added TBTU (189 mg, 0.588 mmol). The
resulting solution was stirred at 22 C for 15 min.
1-1-amino-N-(5-bromothiazol-2-
yl)cyclopentanecarboxamide (431 mg, 1.07 mmol) was
added and this solution was  stirred at 22 C for 18
hr. 1M HCl (20 mL) was added and the aqueous layer was
extracted with CHC13 (2x40 mL). The organic phase was
dried over Na25O4, 15 filtered, and concentrated under
reduced pressure. Silica gel chromatography (1:3
EtOAc:hexanes) of the concentrate afforded the title
compound (269 mg, 78%) as a  yellow oil. MS m/z 647
(MI!'), 'H NMR (300 MHz, CDC13) ^ ppm 1.18-1.26 (m,
21),1.28-1.36 (m, 2H), 1.49-1.61 (m, 6H), 1.67-1.78
(in, 411), 2.25-2.39 (m, 2H),  2.61-2.76 (m, 3H), 4.84
(broad in, 1H), 5.42 (broad m, 1H), 7.04 (dd,
J=10.9,6.3 Hz, 20 111), 7.46 (m, 211), 7.50 (s, 11),
7.63 (d, J--9.1 Hz, 11-1), 7.68 (d, J=9.0 Hz, 1H),
7.95  (s, 111), 8.17 (d, J=9.1 Hz, 1H). 25 284
benzoic acid,
4-[2-[[[1-[[(13-cyclohexyl-6,7-dihydro-6-oxo-5H-indolo
[1,2- d][1,
4]benzodiazepin-JO-yl)carbonyl]amino]cyclopentyl]carbo
ny1]amino]-5- thiazolyl]-. 0  O 0 NH  N  



-N 0 5 To a solution of
5H-indolo[1,2-d][1,4]benzodiazepine-l0-carboxamide,
13- cyclohexyl-6,7-dihydro-6-oxo-
N-(1-((5-bromothiazol-2-yl)carbamoyl)cyclopentyl)]-
(40 mg, 0.062 mmol) in THE (1.5 mL) was added
4-boronobenzoic acid (21 mg, 0.12  mmol), sodium
bicarbonate (21 mg, 0.25 mmol) and 10
tetrakis(triphenylphosphine)palladium(0) (10 mg, 0.01
mmol). The resulting mixture  was stirred in a sealed
tube in a microwave at 130 C for 5 min. IM HCl (10 mL)
was added and the aqueous layer was extracted with
CHC13 (2 x 20 mL). The organic  phase was dried over
Na2SO4, filtered, and concentrated under reduced
pressure.  Silica gel chromatography (1:1
EtOAc:hexanes) of the concentrate afforded the title
15 compound (26 mg, 62%) as a yellow oil. MS m/z 688
(MH}),'H NMR (300 MHz,  CDC13) S ppm 1.19-1.26 (m,
2H), 1.28-1.37 (in, 211), 1.50-1.62 (m, 6H), 1.67-1.78
(m, 4H), 2.25-2.39 (in, 211), 2.61-2.76 (m, 3H), 4.88
(broad in, 1H), 5.41 (broad m,  1H), 5.98 (s, 1H),
7.02 (dd, J=10.9,6.3 Hz, 1H), 7.28 (d, J=&8 Hz, 2H),
7.48 (m,  2H), 7.28 (d, J=8.8 Hz, 2H), 7.64 (d, J=9.1
Hz, 11T), 7.71 (d, J--9.0 Hz, 1M, 7.95 (s,  20 1H),
8.21 (d, J=9.1 Hz, 111). Examples of the
N-(1-(5-aryl-1H-1,2,4-triazol-3-yl)cyclopentyl)-indole
-6- carboxamide class of inhibitors of the instant
invention, may be accessed using the  methodology
shown in the schemes and described in the examples
given below. 25 285  .Ho o N o NW p6 p~N~N 41010 ~~ ~-
' 1.6 iPA Ethyl 3-bromobenzimidate hydrochloride.
"HCI  



5 BrHN O 3-bromobenzonitrile (5g, 27.5 mMol) was
dissolved in 130 ml of absolute  ethanol and cooled to
0 C under N2. Hydrogen chloride gas was bubbled into
the  ethanol solution for 3 his at 0 C and the
reaction capped and placed in a freezer at -7 10 C for
4 days. A 25 ml aliquot of the reaction mixture was
concentrated to dryness in  vaccuo and 932mg the pale
pink crystalline solid vacuum dried and placed under
nitrogen for storage.'H NMR (300 MHz, CHLOROFORM-D) &
ppm 12.78 (s, 1 H)  12.09 (s,1 H) 8.55 (d, .1.05 Hz, 1
H) 8.35 (t, .1=1.83 Hz, 1 H) 7.82 (dd, J-8.05,  1.10
Hz,1 H) 7.47 (t, ,F-8.05 Hz, 1 H) 4.94 (q, J=7.07 Hz,
2 H) 1.62 (t, .f-6.95 Hz, 4  15 H).
Cyclopentanecarboxylic acid,
1-[[(1,1-dimethylethoxy)carbonyl]amino]-, hydrazide.
j~ H O N.NH2  0 286  1-[[(l,
l-dimethylethoxy)carbonyl]amino]
cyclopentanecarboxylic acid, (5.04g, 22 mMol) was
dissolved in 150m1 of THE with 5.8 ml (33 mMol)
diisopropylethyl amine. TBTU (9.88g, 30.8 mMol) was
added to the reaction and  stirred for 25 minutes
prior to the all at once addition of 7m1(223 mMol)
anhydrous 5 hydrazine. The reaction was stirred
overnight at room temperature under nitrogen,  and
volatiles removed in vacuuo. The residue was dissolved
in ethyl acetate and  diethyl ether, washed withiN
sodium hydroxide, brine and dried over magnesium
sulfate. The filtrate concentrated in vaccuo and a
reddish oil dried in vaccuo which  crystallized upon
standing to obtain 1.3g of a pink solid. 'H NMR (300
MHz, 10 CHLOROFORM-D) 8 ppm 7.89 (s, 1 H) 4.78 (s, 1
H) 3.33 (s, 2 H) 2.06 - 2.33 (m, 2  H) 1.60 - 1.95
(in, 6 H) 1.42 (s, 9 H). tent-Butyl
1-(5-(3-bromophenyl)-IH-1,2,4-triazol-3
yl)cyclopentylcarbamate.  



pO  15 Br HN-N Ethyl 3-bromobenzimidate hydrochloride
(905mg, 3.42 mMol) was  suspended in 10.4 ml of
isopropanol and 8.9 ml (51 mMol) of diisopropylethyl
amine  added along with 1-BOC-aminocyclopentane
carboxylic acid hydrazide (885mg, 3.62 20 mMol). The
reaction was stirred for 10 minutes at room
temperature and then  immersed in an oil bath
preheated to 65 C. The reaction was heated at 65 C for
5  days, cooled and volatiles removed in vacuuo. The
residue was dissolved in ethyl  acetate and washed
with citric acid, sodium bicarbonate and brine, dried
over  magnesium sulfate and the filtrate concentrated
to provide 1.29g (93%) of product. 25 1H NMR (500 MHz,
CHLOROFORM-D) 8 ppm 12.04 (a, 1 H) 8.25 (d, J=1.53 Hz,
1  H) 8.01 (d, J7.63 Hz, 1 H) 7.48 (t, .1.55 Hz, I H)
7.28 (t, J7.78 Hz, I H) 5.03 (s,  IH)2.41-2.51
(m,211)2.18-2.26(m,2H) 1.80-1.89(m,4H)1.43(s,9H) MS
m/z 407(MH1); MS m/z 405(M-H)'. 287  (E)-Methyl
3-(3-(5-(1-(tert-butoxycarbonyl)cyclopentyl)-2H-1,2,4-
triazol-3- yl)phenyl)acrylate. O ~~ N NAOk HWN Fi  O O
5 tent-Butyl 1-(5-(3-bromophenyl)-I
H-1,2,4-triazol-3-yl)cyclopentylcarbamate  (585mg,
1.44 mMol) was dissolved in 10ml of acetonitrile and
tri(o-tolyl)phosphine  (88mg, 0.29 mMol),
palladium(II) acetate (3 3mg, 0.15 mMol), and
diisopropylethyl  amine (0.50m1, 2,87 mMol) added to
the reaction in a 20 ml microwave vessel 



10 containing a magnetic stir bar. The reaction was
sparged with nitrogen for 5 minutes  then heated in a
microwave for 5 minutes at 120 C and stepped up in
temperature to  170 C for an additional 10 minutes.
The reaction cooled, filtered through a ceilite  plug,
rinsed with acetonitrile. Volatiles were removed from
the filtrate to yield a  solid of 962mg which was
purified on a 40g Silica Gel Biotage 25M column. A
step 15 gradient elution of 7% ethyl acetate to 60%
ethyl acetate yielded 435mg (73%) of  product as a
colorless solid. 1H NMR (300 MHz, CHLOROFORM-D) 8 ppm
8.24 (s,  I H) 8.07 (d, J--7.68 Hz, 1 H) 7.72 (d,
./=16.47 Hz, 1 H) 7.34 - 7.57 (m, 2 H) 7.23 (s,  1 H)
6.51 (d, .F=16.10 Hz, 1 H) 4.99 (s, I H) 3.78 (s, 3 H)
2.34 - 2.58 (m, J=10.25 Hz,
2H)2.13-2.31(m,2H)1.75-1.97(m,4ID 1.41(s,9H);MS
m/z413(MW); 20 MS m/z 411(M-H)'. (E)-Methyl
3-(3-(5-(1-aminocyclopentyl)-2H-1,2,4-triazol-3
yl)phenyl)acrylate  Tr?uoroacetic acid salt N PINH2 *
1.4 CF3CO2H  H'N O O  25 288  (E)-Methyl
3-(3-(5-(1-(tert-butoxycarbonyl)cyclopentyl)-2H-1,2,4-
triazol-3 yl)phenyl)acrylate (429mg, 1.04 mMol) was
dissolved in 10 ml of anhydrous  dichloromethane.
Trifluoroacetic Acid (l Oml) was added to the reaction
and the  mixture stirred under nitrogen at room
temperature for 1.5 hours. The volatiles were 5
removed in vacuuo and the residual trifluoromethyl
acetic acid removed by  azeotroping from
benzene/dichloromethane. The colorless solid was dried
in vacuum  at room temperature.'H NMR (300 MHz,
DMSO-D6) S ppm 14.67 (s, I H) 8.58 (s, 3  H) 8.31 (s,
1 H) 8.03 (d, J--7.69 Hz, 1 H) 7.87 (d, .Y7.68 Hz, I
H) 7.73 (d, J=15.74  



Hz, I H) 7.61 (t, J=7.68 Hz, 1 H) 6.71(d,.)=16.10 Hz,1
H) 3.75 (s, 3 H) 2.26 - 2.41 10 (m, 2H) 1.97-2.14(m,2
H) 1.77-1.94(m, 411); MSm/z313(MH');MSm/z  311(M-H)'.
The 1-(5-aryl-1H-1,2,4-triazol-3-yl)cyclopentanamine
intermediates  generated by the above methodology can
subsequently be coupled to suitable indole  15
derivatives to generate further examples of the
instant invention, as shown in the  scheme below. 0
HO N ryN.N N p  NN-N 11  O  I.67PA O O  N N NNN  HO O
20 25 289  2-propenoic acid,
3-[3-[3-[1-[[(13-cyclohexyl-7H-indolo[2,1-a][2]benzaze
pin-10- yl)carbonyl]amino]cyclopentyl]-1H--1,
Z,4---triazol-5 yl]phenyl]-, methyl ester, (2E)-. O  N
N N  HN-N F1 O  



5 7H-indolo[2,1-a][2]benzazepine-10-carboxylic acid,
13-cyclohexyl- (200mg,  0.56 mMol) and (E)-methyl
3-(3-(5-(1-aminocyclopentyl)-2H-1,2,4-triazol-3-
yl)phenyl)acrylate Trifluoroacetic acid salt (200mg,
0.41 mMol) was dissolved in 5  ml of DMF along with
HOAt (82mg, 0.60 mMol). Diisopropylethyl amine (390
uL, 10 2.24 mMol) was added to the reaction mixture
followed by HATU (230mg, 0.60  mMol). The reaction was
capped under nitrogen and stirred at room temperature
for  5 hours. Water was added to quench the reaction
and the volatiles removed in  vacuuo, and the residue
dissolved in ethyl acetate, washed with 0.1 N
hydrochloric  acid, saturated aqueous sodium
bicarbonate, brine and then dried over magnesium 15
sulfate. The filtrate concentrated to dryness to yield
an orange solid which was  purified on 20g of silica
gel, eluting with a gradient of I% ethyl acetate to
20% ethyl  acetate in dichloromethane. Product
fractions were concentrated to give a total of  178mg
(68%). 'H NMR (500 MHz, CHLOROFORM-D) S ppm 8.28 (s, l
H) 8.11 (d,  1=7.63 Hz, 1 H) 8.01(s, l H) 7.87 (d,
J=8.55 Hz, 1 H) 7.73 (d,.f=16.17 Hz, 1 H) 20 7.47-7.59
(m,2H)7.39-7.45 (m,3H)7.33-7.38
(m,IH)7.30(d,J=8.55Hz,2  H) 6.81 (d,,=10.07 Hz, 1 H)
6.62 (s,1 H) 6.53 (d, J--15.87 Hz, 1 H) 6.20 - 6.33
(m,  I H) 4.88 (s,1 H) 4.20 (a, l H) 3.80 (s, 3 H)
2.85 (t, J=11.44 Hz, 1 H) 2.64 - 2.77 (m,
2H)2.43-2.58(m,2H)1.97-2.14(m,3H)1.85-1.98(m,6H)1.76(d
,J=6.41  Hz, 2 H) 1.29 -1.43 (m, 3 H); MS m/z 652(MH);
MS m/z 650(M-H)'; CHN 25 Analysis: Calculated for
C41H41N5O300.85 H2O; Calc: C, 73.82; H, 6.45; N, 10.50
Found: C, 73.82, H, 6.48, N, 10.38. 290  2-propenoic
acid,
3-[3-[3-[1-[[(13-cyclohex)l-7H-indolo[2,1-aJ[2]benzaze
pin-10-
yl)carbony(JaminoJcyclopentylJ-1H-1,2,4-triazol-S
ylJpheny1J , (2E)-. O  N 



M  HN'N H N  HO O  5 2-propenoic acid,
3-[3-[3-[1-[[(13-cyclohexyl-7H-indolo[2,1 a]
[2]benzazepin-10-yl)carbonyl]amino]cyclopentyl]-i
H-1,2,4-triazol-5-yl]phenyl]-,  methyl ester, (2E)-
(133mg, 2.04 mMol) was dissolved in 0.9ml of THE and
0.9ml of  methanol added along with 250x1 of 1.ON
sodium hydroxide (0.25 mMol). The 10 reaction was
heated to 65 C for 2hrs and then an additional 6OuL of
I.ON sodium  hydroxide added to the reaction with
continued heating for 3 hrs. Volatiles were  removed
in vacuuo and the residue dissolved in 2m1 of hot
water, the solution  allowed to cool overnight, did
not yield any crystallization or precipitate. To the
aqueous solution, 0.5 ml of methanol and SOuL of 1.0 N
sodium hydroxide were 15 added and the reaction heated
to 65 C for 2 hours. The reaction was concentrated in
vacuuo to remove methanol and the solution acidified
with IN hydrochloric acid. A  fine precipitate was
removed by filtration and dried in vacuum to yield 96
mg of a  fine yellow amorphous powder. Analysis of the
solid by TLC (SiO2, 5% ethyl  acetate, 2% acetic acid
in dichloromethane) indicated further purification was
20 desirable. The crude product (67mg ) was purified
by column chromatography on  silica gel, eluted with a
gradient of 2% ethyl acetate to 5% ethyl acetate in
mixture of  2% acetic acid in dichloromethane to yield
35mg of pure product. 1H NMR (500  MHz, MeOD) S ppm
8.43 (s,1 H) 8.25 (s, 1 H) 8.09 (s,1 H) 8.03 (d,
J--7.02 Hz, 1 H)  7.86 (d, .1=8.54 Hz, 1 H) 7.70 (d,
J-15.87 Hz, 1 H) 7.64 (d, J=7.63 Hz, 1 H) 7.47  25
7.58 (m, 3 H) 7.36 - 7.46 (m, 3 H) 6.85 (d,.k-10.38
Hz, 1 H) 6.57 (d, .1=15.87 Hz, I
H)6.26-6.38(m,1H)5.05(s,1H)4.15(s,1H)2.79-2.97(m,1H)2.
51(d,  .1=5.19 Hz, 4 H) 1.68 - 2.03 (m, 10 H)1.17 -
1.52 (m, 5 H); MS m/z 638(MH); MS  



m/z 636(M-H)-. 291  6, 7-Dihydro-5,
6-dihydroxy-5H-indolo[2, I -a][2Jbenzazepines.
Examples of the
6,7-Dihydro-5,6-dihydroxy-5H-indolo[2,I-
a][2]benzazepines class of inhibitors of the instant
invention may be accessed using 5 the methodology
depicted in the schemes and described in the examples
given below. O ON ON  O OH O ON  ON ON O OH O O OH  NO
N H`$4 qq N ON  10 1():N ON  HH qq O Methyl
(5It,6S)-ref-13-cyclohexyl-6,7-dihydro-5,6-dihydroxy-S
H-indolo[2,1- 10 aJ[2Jbenzazepine-10-carboxylate. OH
O OH  ~O I / H OsO4 (23 mg, 0.09 mmol) was added to a
stirred solution of methyl13-
cyclohexyl-7H-indolo{2,1-a][2]benzazepine-10-carboxyla
te (341 mg, 0.92 mmol) 292  and 4-methyl-morpholine
N-oxide(430 mg, 3.68 mmol) in acetone-water (50 mL-6
mL) at it The reaction mixture was stirred at it for
18 hr and then diluted with  aqueous sodium
thiosulfate. The mixture was extracted with ethyl
acetate. The  organic layer was washed with brine (3x)
and dried over sodium sulfate, filtered and 



5 evaporated under reduced pressure. The crude product
was purified utilizing a  Biotage apparatus with a
prepacked silica column and using gradients of
hexanes:ethyl acetate of from (98:2) to (80:20) to
afford the product as a light yellow  solid (340 mg,
91%). ESI-MS m/z 406 (MW); 1H NMR (500 MHz, MeOD)
81.25  (m, 1 H) 1.43 (m, 2 H)1.58 (d,./=13.12 Hz, 1 H)
1.77 (d,.F-8.85 Hz, 2 H) 2.02 (m, 4 10 H) 2.93 (m, I
H) 3.31 (m, 1 H) 3.93 (s, 3 H) 4.40 (d, J4.58 Hz, I H)
4.52 (m, 1 H)  4.68 (dd,.t=l4.19, 7.17 Hz, 1 H) 7.40
(t, J=7.32 Hz, 1 H) 7.44 (t,.1='1.32 Hz, 1 H)  7.51
(t, ./=7.48 Hz, 1 H) 7.70 (d, .t-8.55 Hz, 1 H) 7.78
(d, J--7.63 Hz,1 H) 7.86 (d,  J=8.55 Hz, 1 H) 8.15 (s,
1 M. 15 (5R, 65) -ref-13-Cyclohexyl-6, 7-dihydro-5,
6-dihydroxy-5H-indolo[2,1-
a][2Jbenzazepine-l0-carboxylic acid. OH  O OH  HO I N
100 1 20 Sodium hydroxide (0.2' 1 mL of 1 N, 0.2 mmol)
was added to a solution of  methyl
(5R,6S)-rel-13-cyclohexyl-6,7-dihydro-5,6-dihydroxy-5H
-indolo[2,1- a][2]benzazepine-10-carboxylate_(20 mg,
0.049 mmol) in methanol (0.5 mL) and  tetrahydrof Iran
(0.5 mL) in a microwave vial. The vial was sealed and
the contents  heated at 90 C for 7 min in a microwave
apparatus. The solution was acidified with 25 dilute
hydrochloric acid and a precipitate was observed to
form. The solid was  collected by filtration and
purified on the Prep. reverse phase HPLC. The product
containing fraction was concentrated on a Speed Vac(r)
to leave the titled compound  as a white solid (18 mg,
94 %). ESI-MS m/z 392 (MH`)1H NMR (500 MHz, 293  MeOD)
S 1.25-1.34 (in, 1 H) 1.39-1.54 (m, 2 H) 1.60-1.67 (m,
1 H) 1.77-1.86 (m, 2  H) 1.93-2.00 (m, 1 H) 2.01-2.17
(m, 3 H) 2.93-3.02 (m, I H) 3.36 (m, I H) 4.43 (d,  



.x-4.27 Hz, I H) 4.54 (m, I H) 4.72 (dd,.F=14.19, 7.17
Hz, 1 H) 7.46 (m, 2 H) 7.53  (m, 1 H) 7.74 (dd,
J=8.39,1.37 Hz, 1 H) 7.79 (d, .x/.63 Hz, 1 H) 7.90 (d,
.1=8.24 Hz,  5 1H)8.19(s,1H).
13-Cyclohexyl-N-[(dimethylamino)sulfonylJ-6,
7-dihydro-(5R.6S)-rel-S, 6-dihydroxy-
5H-Indolo[2,1-aJ[2]benzazepine-10-carboxamide.  OH 0 0
H  u I. S, H ry  10
1-[3-(Dimethylamino)propyl]-3-ethylcarbodiimide
hydrochloride (12.6mg,  0.066 mmol) was added to a
solution of 13-cyclohexyl-6,7-dihydro-(5R,6S)-ref-5,6-
dihydroxy-SH-indolo[2,1-a][2]benzazepine-l0-carboxylic
acid (8.7mg, 0.022 mmol) 15 and DMAP (8.1 mg, 0.066
mmol) in DMF (0.3 mL) and CH2C12 (0.3 mL) at 22 C.
The vial was shaken for a minute at 22 C. then
NN-dimethylsulfamide (5.5 mg,  0.044 nimol) was added.
Stirring was continued for 18 hr. The solution was
then  filtered and purified by Prep. reverse phase
chromatography. The product containing  fraction was
concentrated on a Speed Vac(r) to leave the title
compound as a white 20 film (1.2 mg, i i %). ESI-MS
m/z 498 (MH) 1H NMR (500 MHz, MeOD) 8 1.23- 1.33 (m,1
H) 1.39-1.54 (m, 2 H) 1.62 (m, 1 H) 1.77-1.87 (m, 2 H)
1.93-2.18 (m, 4 H)  2.99 (d, .F=11.29 Hz, I H) 3.04
(s, 6 H) 3.35 (m, I H) 4.42 (d, ft 4.58 Hz, I H) 4.56
(m, I H) 4.75 (dd, .)=14.50, 7.17 Hz, 1 H) 7.47 (in, 2
H) 7.54 (m, 1 H) 7.61 (dd,  J=8.55,1.53 Hz, 1 H) 7.80
(d, J=7.63 Hz, 1 H) 7.94 (d, Jl.85 Hz, 1 H) 8.13 (s, 1
25 H). 294  Methyl 3-[4-[[[1-[[13-cyclohexyl-6,
7-dihydro-(5R, 6S)-rel-5, 6-dihydroxy-SH-
indolo[2,1-a][2Jbenzazepin-10 



ylJcarbonylJaminoJcyclopentylJcarbonylJamino]phenyl]-(
2E) propenoate.  OH  O OH \ H N H  O 5 TBTU (30 mg,
0.092 mmol) was added to a stirred solution of
13-cyclohexyl-
6,7-dihydro-(5R,6S)-rel-5,6-dihydroxy-5H-indolo[2,1-a]
[2]benzazepine-l0- carboxylic acid (30 mg, 0.077
mmol), (E)-ethyl (3-(4-(1 10
aminocyclopentanecarboxamido)phenyl)acrylate (25 mg,
0.085 mmol), and N,N- diisopropylethylamine (0.1 mL,
0.58 mmol) in DMF (I mL). The mixture was stirred  at
22 C for 20 min. The resulting solution was filtered
and fractionated using Prep.  reverse phase
chromatography. The product containing fraction was
concentrated on  a Speed Vac(r) to leave the product
as a white solid (90%). BSI-MS m/z 662 (MH+); 15 1H
NMR (500 MHz, MeOD) S 1.20-1.34 (m, 1 H) 1.35-1.54 (m,
2 H) 1.55-1.66 (m,  1 H) 1.75-1.83 (m, 2 H) 1.83-1.98
(m, 5 H) 1.97-2.16 (m, 3 H) 2.16-2.27 (m, 2 H)
2.46-2.56 (m, 2 H) 2.96 (in, 1 H) 3.30 (d, J=10.07 Hz,
1 H) 3.78 (s, 3 H) 4.41 (d,  .1--4.58 Hz, I H) 4.54
(d,.A4.58 Hz, I H) 4.74 (dd, J=14.19,7.17 Hz,1 H) 6.44
(d,  J16.17 Hz, 1 H) 7.38-7.56 (m, 5 H) 7.58-7.67 (m,
4 H) 7.78 (d, J7.63 Hz, 1 H)  20 7.89 (d, J8.54 Hz, 1
H) 8.12 (s, I H). 295  In further examples of
derivitization of the bridge in the inhibitors of the
instant invention, the previously described dihydroxy
derivatives can be converted to  the corresponding
ketone analogs shown below. This provides a synthetic
handle for  additional modifications to be made to the
structure by methods known to those 5 skilled in the
art. Some examples of such derivitizations are
provided for illustrative  purposes in the schemes and
examples provided below, and are not intended to limit



the scope of the current invention. OH  o OH  \O ' N
OH 1 0 O O E O  O O HO I \ N Ho N  10 296
Methyl13-cyclohexyl-6,7dihydro-6-oxo
-SH-indolo[2,1-aJ[2]benzazepine-10- carboxvlate. 0  0
~ ) N  5 p-Toluenesulfonic acid (50 mg, 0.29 mmol) was
added to methyl13-
cyclohexyl-6,7-dihydro-(5R,6S)-rel-5,6-dihydroxy-5H-in
dolo[2,1-a][2]benzazepine- 10-carboxylate (100 mg,
0.25 mmol) in 50 mL of dry toluene. The solution was
heated under reflux forl8 hr with removal of water
using a Dean-Stark trap. The 10 solution was diluted
with ethyl acetate and washed with brine (3x) and
dried over  sodium sulfate, filtered and concentrated
in vacuo. The crude product was purified  utilizing a
Biotage apparatus with a prepacked silica column and
using gradients of  hexanes:ethyl acetate of from
(98:2) to (85:15) to afford the product as a light
yellow  solid (60 mg, 62 %). ESI-MS nm/z 388 (MW); IH
NMR (500 MHz, 



15 CHLOROFORM-D) ^ 1.22-1.68 (m, 4 H) 1.73-1.83 (in, 2
H) 1.91-1.99 (m, I H)  2.02-2.15 (in, 3 H) 2.95 (m, l
H) 3.57 (d,.r14.04 Hz, 1 H) 3.84 (d,.7=14.04 Hz, 1 H)
3.95 (s, 3 H) 4.44 (d, J=18.01 Hz, 1 H) 4.96 (d,
.1=18.01 Hz, 1 H) 7.35 (d, .Y7.63 Hz,  1 H) 7.43 (m,1
H) 7.48 (t, J-1.32 Hz, 1 H) 7.54 (m, I H) 7.81 (d,
J~=8.55 Hz, 111  7.92 (d, .1=8.55 Hz, 1 H) 8.09 (s, I
H). 20  25 297  13-Cyclohexyl-6,7-dihydro-6-oxo
-5H-indolo(2,1-aJ[2]benzazepine-10-carboxylic  acid. 0
H03, ~ 4 H / 1 5 Sodium hydroxide (0.2 mL of 1 N, 0.2
mmol) was added to a solution of the  Methyl
13-cyclohexyl-6,7-dihydro-6-oxo
-5H-indolo[2,l-a][2]benzazepine-10- carboxylate (20
mg, 0.052 mmol) in methanol (0.5 mL) and
tetrahydrofuran (0.5 mL)  in a microwave vial. The
vial was sealed and the contents heated at 90 C for 5
min 10 in a microwave apparatus. The solution was
acidified with dilute hydrochloric acid to
precipitate the crude acid. The solid was collected
and purified on the Shimadzu  preparative liquid
chromatograph. The product containing fraction was
concentrated  on a Speed Vac(r) to leave the titled
compound as a white solid (18 mg, 92 %). ESI- MS m/z
374 (MH'); 1H NMR (500 MHz, ACETONE-D6) 8 1.22-1.35
(m, 1 H) 15 1.41-1.58 (m, 2 H) 1.59-1.70 (m, 1 H)
1.73-1.85 (m, 2 H) 1.92-2.00 (m, 1 H) 2.11- 2.26 (m, 3
H) 3.04 (m, l H) 3.60 (d, J=14.04 Hz, I H) 3.97 (d,
J13.73 Hz, I H) 4.56  (d, J18.31 Hz, I H) 5.19 (d,
J18.31 Hz, I H) 7.51 (m, 2 H) 7.57 (t, J7.32 Hz,1  H)
7.66 (d, J7.63 Hz, 1 H) 7.81(dd, ./-8.39,1.37 Hz, 1 H)
8.03 (d, J=8.24 Hz,1 H)  8.23 (s, 3 H). 20  



25 298  Methyl (t3-13-cyclohexyl-6,7-dihydro-6-hydroxy
-5H-indolo[2,1-aJ[2]benzazepine- 10-carboxylate. OH  O
N  5 Sodium borohydride(50 mg, 1.3 mmol) was added to
a solution of methyl 13- cyclohexyl-6,7-dihydro-6-oxo
-5H-indolo[2,1-a][2]benzazepine-l0-carboxylate (29
mg, 0.074 mmol) in methanol (4 mL) and tetrahydrofuran
(2 mL) at it The evolution of H2 was instantaneous and
stirring was continued for 30 min at A. The  10
mixture was concentrated on a rotary evaporator and
and the residue purified on the  Shimadzu preparative
liquid chromatograph. The product containing fraction
was  concentrated on a Speed Vac(r) to leave the
titled compound as a white solid (27.5 mg,  96 %).
ESI-MS m/z 390 (MH'); 1 H NMR (500 MHz, CHLOROFORM-D)
0 1.18- 1.31(m,1 H) 1.321.53 (m, 2 H) 1.60-1.70 (m,1
H) 1.71-1.84 (m, 2 H) 1.86-2.18 (m, 15 4 H) 2.38-3.12
(m, 3 H) 3.36-3.83 (m, 1 H) 3.94 (m, 3 H) 4.39-4.68
(m, 2 H) 7.32- 7.48 (m, 4 H) 7.76 (t, -8.39 Hz,1 H)
7.88 (t, J=8.09 Hz, 1 H) 8.14 (m, 1 H).
(i,3-13-cyclohexyl-6, 7-dihydro-6-hydroxy -5H-indol
o[2,1-aj[2]benzazepine-10- carboxylate. 20 OH  O HO I
N 299  Sodium hydroxide (0.5 mL of 1 N, 0.5 mmol) was
added to a solution of the 



preceding methyl ester (27.5 mg, 0.071 mmol) in
methanol (0.5 mL) and  tetrahydrofaran (0.5 mL) in a
microwave vial. The vial was sealed and the contents
heated at 90 C for 10 min in a microwave apparatus.
The solution was acidified with 5 dilute hydrochloric
acid to precipitate the crude acid. The solid was
collected and  purified on the Shimadzu preparative
liquid chromatograph. The product containing  fraction
was concentrated on a Speed Vae(r) to leave the titled
compound as a white  solid (13.0 mg, 49 %). ESI-MS m/z
376 (MH'); 1H NMR (500 MHz, MeOD) S  1.22-1.35 (m, 1
H) 1.38-1.55 (in, 2 H) 1.57-1.69 (m,1 H) 1.74-1.87 (m,
2 H) 1.91 10 2.22 (m, 4 H) 2.35-2.71 (m, 1 H)
2.75-3.06 (m, 2 H) 3.35-3.77 (m, I H) 4.37-4.65 (m,  2
H) 7.33-7.50 (m, 4 H) 7.73 (d,.)--8.55 Hz, I H) 7.89
(d, .1='8.24 Hz, I H) 8.20 (m, 1  M.
(-13-Cydohexyl-N-[(dimethylamino)sulfonyl]-
6,7-dihydro-6-hydroxy -511- 15
indolo[2,1-aJ[2]benzazepine-10-carboxamide. OH  O O II
11 N  1-[3-(Dimethylamino)propyl]-3-ethylcarbodiimide
hydrochloride (11.5mg, 20 0.06 mmol) was added to a
solution of ()13-cyclohexyl-6,7-dihydro-6-hydroxy -
5H-indolo[2,1-a][2]benzazepine-l0-carboxylic acid (7.5
mg, 0.02 mmol) and  DMAP(7.4 mg, 0.06 mmol) in DMF
(0.5 mL) and CH2CI2 (0.5 mL) at 22 C. The  vial was
shaken for a minute at 22 C. NN-Dimethylsulfamide (4.9
mg, 0.04 mmol)  was then added. Stirring was continued
for 18 hr. The solution was filtered and 25 purified
on the Shimadzu preparative liquid chromatograph. The
product containing  fraction was concentrated on a
Speed Vac to leave the titled compound as a white
film (3.0 mg, 30 %). ESI-MS m/z 482 (ME'); 1H NMR (500
MHz, McOD) 5 1.26 300  



1.34 (m, 1 H) 1.40-1.55 (m, 2 H) 1.63 (m, l H) 1.82
(m, 2 H) 1.96 (m, 1 H) 2.01-2.19  (in, 3 H) 2.36 (in,
I H) 2.95-3.08 (m, 2 H) 3.03 (s, 6 H) 3.76
(dd,./=15.26, 3.36 Hz, 1  H) 4.41-4.69 (m, 2 H)
7.40-7.50 (m, 4 H) 7.60 (m, 1 H) 7.93 (in, 1 H) 8.11
(m, I H). 5 Another variation for generating
additional examples of the instant invention  involves
performing reductive aminations with either cyclic or
acyclic 1 or 2  amines to generate products of the
type shown below. (j)-Methyl
13-cyclohexyl-6,7-dihydro-6-(morpholin-4
yl)-SH-indolo(2,1- 10 a][2Jbemazepine-10-carboxylate.
CN)  O ~O N Zinc chloride (21 mg, 0.15mmol) and
morpholine (40 L, 0.46 mmol) were  15 added to
methyl13-cyclohexyl-6,7-dihydro-6-oxo-5H-indolo[2,1-a]
[2]benzazepine- 10-carboxylate (30 mg, 0.078 mmol) in
MeOH (3 mL). The mixture was heated at  60 C for 3 hr
when sodium cyanoborohydride (29 mg, 0.46 mmol) was
added.  Heating was continued for another hr. The
mixture was concentrated and the crude  product
purified by chromatography on a SiO2 preparative plate
using 20 dichloromethane containing 2 N methanolic
ammonia (100:1). to afford the product  as a light
yellow solid (25 mg, 70 %). ESI-MS m/z 806 (MH'); lH
NMR (500 MHz,  MeOD) ^ 1.28-1.36 (m, 1 H) 1.36-1.53
(m, 2 H) 1.59-1.71 (m, 1 H) 1.74-1.86 (in, 2  H)
1.92-2.19 (m, 4 H) 2.36-2.53 (m,1 H) 2.58 (m, 1 H)
2.73 (in, 2 H) 2.89 (in, 1 H)  2.99 (in, 1 H) 3.12 (m,
i H) 3.38 (in, 1 H) 3.58-3.77 (m, 4 H) 3.86-4.00 (m, 3
H) 25 4.04-4.17 (m, l H) 4.51-4.66 (m, 1 H) 7.35-7.50
(in, 4 H) 7.71 (d, .F=8.55 Hz, 1 H)
7.88(to,IH)8.13(to,1H). 301  (Q-Methyl
13-cyclohexyl-6,7-dih)Adro-6-(morpholin-4
yl)-5H-indolo[2,1- aJ[2]benzazepine-IO-carboxylate. 



CND  0 HO N  5
1-[3-(Dimethylamino)propyl]-3-ethylcarbodiimide
hydrochloride (11.5mg,  0.06 mmol) was added to a
solution of ()13-cyclohexyl-6,7-dihydro-6-hydroxy -
SH-indolo[2,1-a][2]benzazepine-10-carboxylic acid (7.5
mg, 0.02 mmol) and  DMAP(7.4 mg, 0.06 mmol) in DMF
(0.5 mL) and CH2C12 (0.5 mL) at 22 C. The 10 vial was
shaken for a minute at 22 C. NN-Dimethylsulfamide (4.9
mg, 0.04 mmol)  was then added. Stirring was continued
for 18 hr. The solution was filtered and  purified on
the Shimadzu preparative liquid chromatograph. The
product containing  fraction was concentrated on a
Speed Vac(r) to leave the titled compound as a white
film (3.0 mg, 30 %). ESI-MS m/z 445 (MIT'); 1H NMR
(500 MHz, MeOD) S 1.26 15 1.38 (m, 1 H) 1.42-1.56 (m,
2 H) 1.58-1.72 (in, 1 H) 1.79-1.89 (m, 2 H) 1.95-2.02
(m,  I H) 2.03-2.23 (m, 3 H) 2.84-3.08 (m, 2 H)
3.34-3.67 (m, 6 H) 3.89-4.01 (m, 5 H)  4.08-4.18 (m,1
H) 7.48-7.66 (m, 4 H) 7.78-7.85 (m, 8.39 Hz, 1 H)
7.93-8.01 (m, 1  H) 8.22-8.31 (m, I H). 20 Yet another
method for the introduction of additional
functionality onto the  bridging element of select
examples of the instant invention, involves the
chemoselective reduction of the bridge carboxylate
functionality in the di-ester  examples shown below.
This results in the generation of hydroxyl methyl
derivatives  of the type described below. 25 302 Ho Ho
0 0 0 0  



o a / \  NO Methyl (t)-13-cyclohexyl-6,7 dihydro
-6-hydroxymethyl-5H-indolo[2,1-
a][2]benzazepine-10-carboxylate. 5 HO  0 \0, 1 N A
solution of borane in THE (0.18 mL of 1 N, 0.18 mmol)
was added to a  solution of methyl ()-6-carboxy
-13-cyclohexyl-6,7-dihydro-5H-indolo[2,1 10
a][2]benzazepine-10-carboxylate (50 mg, 0.12 mmol) in
THE (5 mL) at 0 C. The  cooling bath was removed and
stirring continued at ambient temperatures for 18 hr..
The solution was diluted with ethyl acetate and washed
with dilute HC1(lx), brine  (3x), and then dried
(Na2SO4). The crude product was purified on the
Shimadzu  preparative liquid chromatograph. The
product containing fraction was concentrated 15 on a
Speed Vac(r) to leave the titled compound as a white
film (25mg, 52 /u). ESI- MS m/z 404 (MHO); I H NMR
(300 MHz, MeOD) S 1.14-2.19 (m, 11 H) 2.34-2.80  (m, 2
H) 2.82-3.26 (m, 2 H) 3.25-3.38 (m, 111) 3.44-3.82 (m,
111) 3.92 (s, 3 H) 4.48- 4.61(m, l H) 7.35-7.46 (m, 4
H) 7.68 (m, I H) 7.85 (m, 1 H) 8.17 (m, I H). 20 303
( -13-Cyclohexyl-6, 7-dihydro
-6-hydroxymethyl-5H-indolo[2,1-aJ[2J benzazepine-
10-carboxylic acid HO  0 HO I \ N /  5 



Sodium hydroxide (0.2 mL of 1 N, 0.2 mmol) was added
to a solution of  methyl
()-13-cyclohexyl-6,7-dihydro-6-hydroxymethyl-5H-indolo
[2,1- a][2]benzazepine-l0-carboxylate (15.0 mg, 0.037
mmol) in methanol (0.5 mL) and  tetrahydrofuran (0.5
mL) in a microwave vial. The vial was sealed and the
contents 10 heated at 100 C for 10 min in a microwave
apparatus. The solution was acidified  with dilute
hydrochloric acid to precipitate the crude acid. The
solid was collected  and purified on the Shimadzu
preparative liquid chromatograph. The product
containing fraction was concentrated on a Speed Vac(r)
to leave the titled compound  as a white solid (10.0
mg, 69 %). ESI-MS m/z 390 (MH); 1H NMR (500 MHz, 15
MeOD) S 1.19-1.34 (m, I H) 1.36-1.56 (in, 2 H) 1.63
(m, 1 H) 1.74-1.87 (m, 2 H)  1.91-2.21 (m, 5 H)
2.37-2.60 (m, 1 H) 2.74 (m, 1 H) 2.97 (m, 1 H) 3.36
(m, 1 H)  3.47-3.67 (m, 2 H) 4.59 (m,1 H) 7.38-7.50
(m, 4 H) 7.72 (in, I H) 7.88 (m, I H) 8.18  (m, I H).
20 Many examples of the instant invention are composed
of racemic mixtures of  enantiomers. In addition to
the methodology discussed previously, such mixtures
can  be resolved using preparative HPLC involving a
chiral stationary phase. An illustrative example of
this procedure is provided below.  25 304  Resolution
of
(+/-)-13-Cyclohexyl-6,7-dihydro-6-(morpholinylcarbonyl
)-SH- indolo[2, 1-a][2]benzazepine-10-carboxylic acid.
A solution of racemic
13-CYclohexYl-6,7-dihYdro-6-(mmPholinYlcarbonY1)-
5H-indolo[2,1-a][2]benzazepine-l0-carboxylic acid (20
mg) in ethanol (lmL) was  injected on a Chiralpak(r)AD
column (20 x 250mm, 5m). The column was eluted 10 with
a mixture of 70% heptane and 30% ethanol at a flow
rate of lOmllmin for 60  min to give a complete
separation of the enantiomers. Enantiomer 1(10mg),
retention time 14.5min ESI-MS m/z 487 (MH'), 'H  



NMR (500 MHz, CD3OD) S 1.24-1.35 (m, 1 H), 1.40-1.55
(m, 2 H), 1.60-1.68 (m, 1  15 H), 1.76-1.87 (m, 2 H),
1.93-2.20 (m, 4 H), 2.76 (m, 1 H), 2.87-3.02 (m,1 H),
3.44 3.51(m, 1 H), 3.59-3.92 (m, 9 H), 4.47-4.59 (m,1
H), 4.90 (m,1 H), 7.31-7.42 (in, 1  H), 7.48 (m, 3 H),
7.72 (m, 1 H), 7.88 (m,1 H), 8.16 (m,1 II). Enantiomer
2 (10mg), retention time 42.8min. ESI-MS m1z 487 (MR),
'H  20 NMR (500 MHz, CD3OD) S 1.24-1.35 (m, I H),
1.40-1.55 (m, 2 H),1.60-1.68 (m, 1  H), 1.76-1.87 (m,
2 H), 1.93-2.20 (m, 4 H), 2.76 (m, l H), 2.87-3.02 (m,
1 H), 3.44- 3.51 (m, 1 H), 3.59-3.92 (m, 9 H),
4.47-4.59 (m,1 H), 4.90 (m, 1 H), 7.31-7.42 (m, 1  H),
7.48 (m, 3 H), 7.72 (m,1 H), 7.88 (m, 1 H), 8.16 (m, I
H). 25  30 305
13-Cyclohexyl-N-[(dimethylwnino)sulfonylJ-
6,7-dihydro-6-(morpholinylcarbonyl) -
5H-indolo[2,1-aJ[2]benzazepine-10-carboxamide. f --\o
O O 11  IS, N  N 11 5
1-[3-(Dimethylamino)propyl]-3-ethylcarbodiimide
hydrochloride (11.8 mg,  0.06 mmol) was added to a
solution of Enantiomer 2 (10 mg, 0.02 mmol) and
DMAP(25.1 mg, 0.21 mmol) in DMA (1.0 mL) and CH2C12
(1.0 mL) at 22 C. The  vial was shaken for a minute at
22 C. NN-Dimethylsulfamide (7.5 mg, 0.06 mmol) 10 was
then added. Stirring was continued at 40C for 18 hr.
The solution was filtered  and purified on the
Shimadzu preparative liquid cbromatograph. The product
containing fraction was concentrated on a Speed Vac(r)
to leave the titled compound  



as a white film (4.0 mg, 35 %). ESI-MS m/z 579 (MIC);
'H NMR (500 MHz,  CD3OD) 8 1.24-1.35 (m, 1 H)
1.42-1.54 (m, 2 H) 1.60-1.68 (m, 1 H) 1.82 (m, 2 H) 15
1.97 (m, 1 H) 2.02-2.18 (m, 3 H) 2.74-2.86 (m, 1 H)
2.94-3.01 (m,1 H) 3.04 (s, 6 H)  3.51-3.57 (m, 1 H)
3.60-3.90 (in, 9 H) 4.49-4.66 (m, 1 H) 4.81-4.97 (m, 1
H) 7.31- 7.43 (m, 1 H) 7.45-7.53 (m, 3 H) 7.59 (m, 1
H) 7.92 (m,1 H) 8.07 (m,1 H). An additional
methodology for the generation of the fused
heterocyclic ring  20 systems of the instant invention
involves a Michael reaction between acrylonitrile  and
a suitably functionalized indole derivative, as shown
in the scheme provided  below. 306 CN CHO  O ~  ar s
Triton B / Br Na2rO (a9)  b CN ON cl C O \  CH3O \ - +
CH c d CN  CHO / CH \ - ~CN CH90 \ /  ' / / / TrkonB f
W, Alkylation of the bromoindole shown provided the
alkylated product in good  yield Subsequent Suzuki
reaction of this compound with 2-formylboronic acid 



5 provided the indole formyl intermediate as the major
product, with an additional  minor product being
identified as the indolobenzazepine shown.
Alternatively,  alkylation of indole aryl aldehyde
derivative shown in the above scheme with
acrylonitrile using the strong base,
benzyltrimethylanunonium hydroxide, resulted in
formation of the isomeric indolobenzazepine shown at
the bottom of the scheme. 10 Methyl
2-bromo-l-(2-cyanoethyl)-3-cyclohexyl-]H-indole-6-carb
axylate.  CEN 15 Acrylonitrile (10 mL of 1.52 M in
1,4-dioxane, 30.4 mmol) was added to  methyl
2-bromo-3-cyclohexyl-IH-indole-6-carboxylate (840 mg,
2.5 mmol) in a 307  microwave vial. The vial was
sealed and Triton(r) B (5000L1.1 Omol) was added via
syringe. The vial was heated in a microwave apparatus
for 1 hr at 100C. The  solution was cooled and poured
to precipitate the crude product. The granular solid
was collected, washed with water and dried.
Recrystallization from ethanol gave the 5 product as a
colorless solid (696 mg, 74 %). MS m/z 390 (MS4); 1H
NMR (300 MHz,  DMSO-D6) S ppm 1.27 -1.49 (m, 3 H) 1.60
- 2.01 (m, 7 H) 2.77 - 2.90 (m, 1 H) 2.98  (t, .F-6.40
HE, 2 H) 3.87 (s, 3 H) 4.62 (t,.ft6.59 Hz, 2 H) 7.67
(dd, .1=8.42, 1.46 Hz, 1  H) 7.83 (d, J=8.42 Hz, 1 H)
8.25 (a, 1 H). 10 Methyl
6-cyano-13-cyclohexyl-7H-indolo[2.1-aJ[2]benzazepine-1
0-carboxylate.  o  cw8
Tetralds(triphenylphosphine)palladium(0) (207 mg, 0.18
mmol) was added to  15 a stirred and degassed mixture
of methyl2-bromo-l-(2-cyanoethyl)-3-cyclohexyl-
IH-indole-6-carboxylate (695 mg, 1.8 mmol),
2-formylphenyl boronic acid (233 mg,  1.56 mmol), LiCl
(151 mg, 3.57 mmol) in ethanol (5.8 mL) and toluene
(5.8 mL)  containing lM aqueous sodium carbonate (5
niL, 5 mmol). The mixture was stirred  



under reflux fort hr. The mixture was cooled and
diluted with ethyl acetate. The 20 organic layer was
washed with water (2x), followed by brine, and dried
over sodium  sulfate. The extract was concentrated and
partially purified by chromatography on  SiO2 (35 g)
using the flash technique and eluting with methylene
chloride with  between 10-20 % ethyl. acetate. A
solution of the residue when stood in methanol
deposited yellow needles of the titled compound. MS
nr/z 397 (MH}); (500 MHz, 25 CHLOROFORM-D) S ppm 1.31-
2.16 (m, 10 H) 2.73 - 2.89 (m,1 H) 3.97 (s, 3 H)  4.46
(s, 1 H) 5.00 - 5.17 (m, 111) 7.41- 7.47 (m, 1 H) 7.49
- 7.53 (m, 1 H) 7.55 (s, 1  H) 7.57 - 7.61 (m, 1 H)
7.79 (d, .x-8.55 Hz, 1 H) 7.91 (d, .1=8.55 Hz, 1 H)
8.18 (s, 1  H). 308  Methyl
6-cyano-13-cyclohexyl-5H-indolo[2,
I-a][2]benzazepine-l0-carboxylate. CN  CH N 5
Acrylonitrile (2 mL of 1.52 M in 1,4-dioxane, 3.04
mmol) was added to  methyl
3-cyclohexyl-2-(2-formylphenyl)-1H-indole-6-carboxylat
e (200 mg, 0.55  mmol) in a microwave vial. The vial
was sealed and Triton(r) B (500L., 0.11 ^mol)  was
added via syringe. The vial was heated in a microwave
apparatus for 1 hr at  100C. The solution was
concentrated and the residue dissolved in methylene 10
chloride. The solution was applied to a silica gel
thick layer plate. The plated was  eluted with hexanes
-ethyl acetate (8:2). The product containing band was
extracted  with methylene chloride -methanol (3x). The
combined extracts were concentrated  and the residue
recrystallized from methanol to afford the titled
compound as a tan  solid. MS m/z 397 (MB); IH NMR (300
MHz, CHLOROFORM-D) 0 ppm 1.16  15 2.25 (m, 10 H)
2.90-3.10 (in,IH)3.20-3.34
(m,IH)3.60-3.75(m,IH)3.95(s,
3H)7.28-7.49(m,4H)7.76(a,1H)7.86-7.97(m,2H)8.13(s,1H).
Additional examples of compounds of Formula I are
compiled in the 



following table, and are provided for illustrative
purposes only, and are not intended to  20 limit the
scope of the current invention. All of these examples
can be prepared using  one or more, or some
combination of the methods and procedures described in
the  preceding sections of this document. 25 309
Table of additional Examples. Structure Physiochemical
Pro rties IC50 EC5o  ESI-MS m/z 612 (hl ; 1H NMR (500
('o MHz, MeOD) S 1.20-1.39 (m, I H) 139- th 1.57 (m, 3
H) 1.75-1.88 (m, 2 H) 1.97-2.24  0 11 0 (m, 4 H)
2.82-2.93 (m, 1 H) 3.04 (s, 6 H) 0 H \ 3.46.3.71 (m,
8H)4.45(brs,1H)5.21(Ix  s, 1 H) 7.01(s, 1 H) 7.54-7.59
(m, 2 H) cl 7.59-7.67 (m, 2 H) 7.97 (d,1=8.55 Hz, 1
H) 8.17 (m, 1 H) ESI-MS mh 506 M ;1H NMR (500  MHz,
MeOD) S 1.24-1.39 (m,1 H) 1.40- o N Jo 1.57 (m, 3 H)
1.73-1.89 (m, 2 H) 1.95-2.06 o (m, I H) 2.06-2.23 (m,
3 H) 2.85-2.91 (m,  Ho N /
IH)3.35-3.71(m,8H)4.46(brs,IH)
5.21(brs,IH)7.00(s,IH)7.56(m,2H) ci 7.61 (s, I H) 7.76
(d,.f-8.24 Hz, 1 H) 7.94  (d,1=8.55 Hz, 1 H) 8.27 (s,
I H) ESI-MS m/z 520 (MW); 1H NMR (500  



MHz, MeOD) 8 1.26-1.39 (m, 1 H) 1.41- 0 N Jo 1.58 (m,
3 H) 1.78-1.86 (m, 2 H) 1.93-2.04 o (m I H) 2.04-2.22
(m, 3 H) 2.80-2.93 (m,
IH)3.39-3.71(m,8H)3.96(s,3H)4.43  /
(brs,1H)5.20(brs,1H)6.99(s,1H) ct 7.55 (s, 2 H) 7.60
(s, 1 H) 7.75 (d, ./8.54  Hz, 1 H) 7.94 (d, Jr8.55 Hz,
1 H) 8.26 (s,  IH) O OH  O ESI-MS m/z 450 (MH'j  cl
310  Structure Physiochemical Properties IC50 FC50
ESI-MS ink 485 (M H); 1 H NMR (500  MHz, McOD) 8
1.62-2.14 (m, 6 H) 2.18- ) 2.31 (m,2H)2.31-2.48
(m,2H)2.48-2.69  "~J (m, 2 H) 3.28-3.42 (m, I H)
3.81-4.00 (m,   3H)4.01-4.14 (m,2H)4.14-4.37 (m, 3H)
HO N 4.80-4.96 (m, I H) 5.539-5H).72 (m, 1 H) 7.49
(s, 1 H) 7.96-8.07 (m, 8.10 (d, .=7.32
Hz,IH)8.19(d,.r8.55Hz,1H)8.37(d,  .=8.55 Hz, 1 H) 8.69
(s, I H) ESI-MS m/z 499 ; 1H NUR (500  MHz, McOD) 8
1.20-1.58 (m, 5 H) 1.79- 1.96 (113,2 H) 1.94-2.05 (m,
2 H) 2.08-2.23  



(n3,3 H) 2.88-2.98 (m, I H) 3.40-3.56 (m,
3H)3.62-3.91(m,5H)3.98(s,3H)4.41- ~0 "' j / 4.51(m, I
H) 5.19-529 (m, I H) 7.07 (s, 1  H) 7.56-7.63 (m, 3 H)
7.68 (m, I H) 7.76  (d, .f-8.54 Hz, 1 H) 7.96 (d,
J=8.55 Hz, I  H) 826 (s, 1 H) EM-MS m/z 522 (MH'); IH
NMR (500  0 0-1 MHz, MeOD) 8 I.20.135 (m, 110 1.42- 0
0 1.62 (m, 3 H) 1.77-1.89 (m, 2 0) 1.97-2.05 i o (d, 1
H) 2.06-2.25 (m, 3 H) 2.93 (m,1 H)
3.08(s,6H)3.91(s,3H)4.28(m,1H)  5.75 (m, 1 H) 759-7.69
(m, 4 H) 7.68-7.75  (m 1 H) 7.97 (m, 2 H) 826 (s,1 H)
311  Structure Physiochemical Properties IC50 EC50
ESI-MS m/z 503 (MH); I H NMR (500  ~o MHz, McOD) S
1.34-1.44 (m, I H) 1.49-  N J 1.62 (m, 2 H) 1.68-1.77
(m, I H) 1.84-1.94  (m, 2 H) 2.00-2.25 (m, 4 H) 2.78
(m, 1 H)  HO N 2.93-3.01 (m, 2 H) 3.50-3.60 (m, 1 H)
3.66-3.94 (in, 9 H) 3.99 (s, 3 H) 6.96-7.17  (m, 2 H)
7.47 (m, I H) 7.78 (m, 1 H) 7.93  (m 1H)8.22(m,1H)
ESI-MS m/z 607 (MR); IH NMR (500  ("o MHz, MeOD) 6
1.27-1.41 (m, I H) 1.47-  N X J 1.65 (m, 3 H)
1.82-1.91 (m, 2 H) 2.08-2.26 0  



11 0 (m,4H)2.96(m,1H)3.05(s,6H)3.46- o / 3.76 (m, 8 H)
4.02 (s, 3 H) 4.49 (br s, 1 H)
5.21(brs,IH)7.06(s,1H)7.19(m,1H)  7.24 (m, 1 H) 7.64
(m, 1 H) 7.76 (dd,  J-8.55,1.53 Hz, I H) 7.95 (d,
.f-8.55 Hz,  1H)8.26(s,IH) ESI-MS ink 501 ;1H NMR (500
MHz, McOD) 61.20-1.34 (m, 1 H) 138- f'o 1.53 (m, 3 to
1.73-1.85 (m, 2 H) 1.91-2.17 (m, 4 H) 2.85 (m, 1 H)
3.35-3.71 (m, 8 H)  0 3.91(a, 3 H) 4.38 (br a. I H)
5.13 (br s, 1  HO N N / \ Q H) 6.95 (s,1 H) 7.08
(d,.f2.75 Hz, 1 H)  7.14 (dd, J--8.70,2.59 1141 H)
7.55 (d,  J--4.54 Hz, 1 H) 7.71 (d4 J=8.39,1.37 Hz,
IH)7.86(d,J8.55Hz,IH)820(s,IH) 312  Structure
Physiochemical Pro es IC50 ECso (500  ESI-MS m/ 515 ;
moo  MHz, MeOD) 81.21-1.31 (m, I H) 1.39- 1.56 (m, 3
H) 1.76-1.85 (m, 2 H) 1.93-2.18 o NJo (m,
4H)2.87(m,111)3.35-3.71(m,8H)  3.93 (s, 3 H) 3.96 (s,
311) 4.39 (br s, 1 H)  N 5.17 (br s, 1 H) 6.98 (s, I
H) 7.11 (d, 0/ .Y-2.75 Hz, 1 H) 7.16 (dd, J=8.70,2.59
Hz,  1 H) 7.57 (d, /=8.55 Hz, I H) 7.72 (dd,  



J=8.54,1.53 Hz, I H) 7.90 (d, J=8.24 Hz,
1H)8.22(s,1H) BSI-MS m/z 446 ?MH ; 1 H NMR (500  MHz,
McOD) 8 1.15-1.34 (m, I H) 1.39- 0 0H 1.58 (m, 3 H)
1.72-1.89 (in, 2 H) 1.98-2.22 0 (m, 4 H) 2.89 (m, 1 H)
3.94 (s, 3 H) 3.96  o N (s,3H)421(m,1H)5.67(mIH)7.17
(d, ./=2.44 Hz, 1 H) 7:20 (m, 1 H) 7.60 (d,  1=8.55
Hz,1 H) 7.70 (d, .P-8.55 Hz, 1 H)  7.89 (d, .1=8.55
Hz,1 H) 7.91 (s, 1 H) 8.28  (s, 1 H) ESI-MS m/z 460 ;
1H NMR (500  MHz, DMSO-D6) 81.07-1.22 (m, 1 H)
1.32-I.48 (m, 3 H) 1.66-1.77 (m, 2 H) 0 0l~ 1.83-1.94
(m, 1 H) 1.94-2.11 (m, 3 H) 0 2.73-2.82(m,
IH)3.79(s,3H)3.89(s,3  N / H)3.91 (s,3 H)4.18(brs, I
H)5.58(brs,  0 1 H) 726 (dd, J-8.85, 2.75 Hz, 1 H)
7.34 (4,1=2.44 Hz, 1 H) 7.54 (d,1=8.55 Hz, 1  H) 7.63
(dd,1 8.55, 1.53 Hz, I H) 7.91  (m 2H)8.18(s,IH) 313
Structure Physiochemical Pro rties ICSO EC50 ESI-MS
rn/z 605 (MR); IH NMR (500  MHz, McOD) 8 0.93-1.30
(n2,6 H) 1.34- 1.55 (m, 4 H) 1.70-1.84 (m, 2 H)
1.90-2.01  (m, 1 H) 2.00-2.21 (m, 3 H) 2.45-2.63 (m, 



o 0 2 H) 2.79-2.92 (m, 2 H) 3.01(s, 6 H) 3.06- ~'p
3.20 (m, 1 H) 3.40-3.55 (m,1 H) 4.37 (m,
1H)5.14(m,IH)6.94(a,1H)7.47-7.58  (u4
411)7.62(d,J=7.02Hz,2H)7.95(d,  J=8.55Hz,1H)8.16(s,
1H) ESI-MS m/z 499 (MH'); 1H NMR (500  MHz, McOD) 8
1.03-1.36 (m, 4 H) 1.38- r% 1.58 (m, 4 H) 1.76-1.86
(m, 2 11) 1.94-2.03 o r.~ (m, 1 H) 2.05-2.24 (m, 3 H)
2.43-2.62 (m,  o 2 H) 2.90 (m, I H) 3.30-3.38 (m, 4 H)
3.47  HO N (m, 2H)4.46(m,1H)5.15(m,1H)6.93  (br s, 1
H) 7.52-7.60 (m, 3 H) 7.65 (m, 1  H) 7.77 (d, J=8.55
Hz, 1 H) 7.94 (d,  J=8.55 Hz, 1 H) 8.25 (a, I H)
ESI-MS m/z 513 (MIL'); 1H NMR (500  MHz, CHLOROFORM-D)
6 0.98-1.58 (m,  ( o 8 H) 1.68-1.84 (m, 2 H) 1.87-2.16
(m, 4 H) o x~ 2.28-2.52 (m, 2 H) 2.83 (m, I H)
330-3.81  o \ H (m,6H)3.96(a,3H)4.46(m,1H)5.03
(m,1H)6.81(bra,IH)7.41(m,1H)  7.49 (m, 2 H) 7.56 (in,
I H) 7.76 (dd,  .-8.39,1.37 Hz, 1 H) 7.89 (d, J-8.55
Hz,  1H)8.13(s,1H) 314  Structure Physiochemical
Properties IC50 ECSO ESI-MS m/z 522 (MH); iH NMR (500



MHz DMSO-D6) S 1.11-1.20 (m, I H)  0 on 1.34-1.48
(n3,3 H) 1.66-1.77 (m, 2 H) 0 1.84-1.94 (in, I H)
1.96-2.09 (m, 3 H) 2.78  o^ f 1 (m, 1 H) 3.89 (s, 3 H)
4.14 (m, 1 H) 5.23  ~/f (s,2H)5.57(m,IH)7.32(m,1H)7.39
(m, 2H) 7.44 (t,J-7.48Hz,2H)7.53(m,  3 H)
7.63(d,.f-8.24Hz,IH)7.85(s,1H)
7.91(d,J=8.55Hz,1H)8.16(s,1H)  ESI-MS m/z 535 (MH');
IH NMR (500 o N MHz, McOD) 8 1.17-1.30 (m, 1 H) 1.39-
1.58 (m, 3 H) 1.75-1.87 (m, 2 H) 1.94-2.25  o (m, 4 H)
2.91 (m, I H) 3.04 (s, 6 H) 3.06 0 H (s, 6 H) 4.38 (m,
1 H) 5.21 (m, 1 H) 7.09  (br s, 1 H) 7.57 (m, 3 H)
7.62 (dd,./.55,  1.53 Hz,1H)7.65(m,1H)7.96(d,  ./=8.55
Hz,1H)8.14(s, I H) ESI-MS m/z 429 ; IH NMR (500  MHz,
M O O D ) 8 1.17-1.34 ( m , 1 H) 1.38- 0 NN 1.59 (m, 3
H) 1.76-1.85 (m, 2 H) 1.92-2.05 o (m, 1 H) 2.05-2.23
(m, 3 H) 2.87-3.09 (m,  No I N /
7H)4.39(m,IH)5.20(m,IH)7.07(s,I  H) 7.52-7.61 (in, 3
H) 7.66 ((, .1=7.02 Hz,  I H) 7.74 (dd, dl.55, 1.22
Hz, 1 H) 7.92  (d,.1=&55Hz,1H)8.23(s,IH) 315
Structure Physiochemical Properties IC50 EC50 ESI-MS
m/z 443 ( ; 1H NMR (500  



1 MHz, McOD) 8 1.20-1.31 (in, I H) 1.38- o NN 1.56 (m,
3 H) 1.76-1.87 (m, 2 H) 1.95-2.24 o - (m, 4 H)
2.88-3.10 (m, 7 H) 3.95 (s, 3 H)  o N / 439 (m, I H)
5.19 (m, I H) 7.07 (s, 1 H)
7.51-7.60(m,3H)7.65(d,J=6.71Hz,1  H) 7.73 (d(L,
J-8.54,1.53 Hz, 1 H) 7.93 (d,  J-8.55 1141 H) 8.23 (s,
1 H) ESI-MS ink 579 (MR), 'H NMR (500  MHz, CD3OD) S
1.24-1.35 (m, I H) 1.42- N 1.54 (m, 2 H) 1.60-1.68 (m,
1 H) 1.82 (m, 0 0 2 H) 1.97 (m, 1 H) 2.02-2.18 (m, 3
H)  0 ~N.o a N 2.74-2.86 (m, 1 H) 2.94-3.01 (m, 1 H)
3.04  (s, 6 H) 3.51-3.57 (m, I H) 3.60-3.90 (m, 9  H)
4.49-4.66 (m, 1 H) 4.81-4.97 (m, 1 H)  7.31-7.43 (m, 1
H) 7.45-7.53 (m, 3 H) 7.59  (m,IH)7.92(m,1H)8.07(m,1ID
ESI-MS m/z 542 ; 1H NMR (500  MHz, CHLOROFORM D) 8
1.17-1.51 (m, o NJo 3 H) 1.57-1.71 (m,1H)1.72-1.82
(m,2H)  o 1.87-1.96 (m, 1 H) 1.96-2.11 (m, 3 H) N N
2.61-2.99 (m, 3 H) 3.48-3.96 (m, 16 H)  4.08-4.34 (m,
1 H) 4.60 (m,1 H) 7.00-7.14  (m, 1 H) 7.29-7.47 (m, 4
H) 7.52-7.79 (m,  IH)7.86(m,IH) ESI-MS m/z 646 ; 1H
NMR (500 N MHz, MeOD) S 1.12-2.42 (m, 18 H) 2.67- 



3 .01 (m,5H)3.03(s,6H)3.16-3.29(m,2  0 o H)
3.39-3.58(m, 2 H) 3.59-3.78 (m, 3 H) 11 3.81-3.94 (m,
1 H) 4.56 (m,1 H) 7.39-7.54
(m,4H)7.58(m,1H)7.93(m,IH)7.99  (m,1H) 316  Structure
Ph iochemical Properties IC50 EC50 ESI-MS m/ 646 09-0;
1H NMR (500  MHz, McOD) 8 1.13-2.42 (m, 18 H) 2.65- 0
"a" 3.01 (m,5H)3.03(s,6H)3.11-3.22(m,2 0 o H)
3.44-3.58 (m, 2 H) 3.62-3.78 (m, 3 H)  N'S, "
3.81-3.95 (in, 1 H) 4.55-4.75 (m, 1 H)  7.43-7.54 (m,
4 H) 7.60 (m, I H) 7.93 (m,  1 H) 7.99 (m, I H) ESI-MS
m/z 498 ; 1H NMR (300  00 MHz, MOOD) 8 1.26-1.36 (m, 1
H) 138- 0 " J 1.57 (m, 3 H) 1.71-1.88 (m, 2 H)
1.90-2.23 o (m,4H)2.89(m, I H)3.03(s,6H)3.36- / , 3.81
(m, 8H)4.37(m,IH)5.18(m,1H)  IWO /Y 7.03 (a, I H)
7.49-7.69 (m, 5 H) 7.95 (d,  J=8.42 Hz, I H) 8.15 (d,
.1=1.46 Hz, 1 H).  ESI-MS m/z 653 ; IH NMR (500  MHz,
McOD) 8 1.20-1.34 (m, 1 H) 1.41- 1.59 (in, 3 H)
1.78-1.87 (m, 2 H) 1.93-2.23 0 N
(m,4H)2.93(m,IH)3.02(s,6H)3.50- 



0 0 3.94 (m, 8 H) 4.42 (m, 1 H) 5.25 (m, 1 H)  T-0
7.10 (d, .f-6.41 Hz, 2 H) 7.14 (s, I H) 7.60 (m, 4 H)
7.68 (4,./7.63 Hz, 1 H) 7.98 (4,
J-:8.55Hz,1H)8.17(m,3H)  ESI-MS ink 563 ; 1H NMR (500
MHz, CHLOROFORM-D) 8 1.17-1.32  (m, 1 H) 1.32-1.51 (m,
2 H) 1.61-1.71 (m, 0 ~" 1 H) 1.77 (m, 2 H) 1.89-2.15
(m, 4 H)  2.65-3.09 (m, 3 H) 3.61-4.07 (m, 11 H)  4.18
(in, 1 H) 439 (m, I H) 4.58 (m, I H)
6.94(m,2H)7.27(m,IH)739(m,IH)
7.44(m,2H)7.74(m,1H)7.87(m,11)  8.10 (m,1H)8.35(m,2H)
317  Structure Physiochemical Pro erties IC50 EC50
ESI-MS m/z 547 ; LH NMR (300  ~xx MHz, McOD) S
1.11-1.63 (m, 4 H) 1.69- 0 2.28 (m, 6 H) 2.89 (m, 1 H)
3.45-3.99 (m, 8 H) 4.43 (m, I H) 5.22 (m, L H) 7.07
(d,  . 7.68 Hz, 2 H) 7.11(s, 1 H) 7.59 (m, 3
H)7.69(m,2H)7.93(d,./=8.78Hz, 1 H)  8.15 (d, J--7.69
Hz, I H) 8.24 (s, 1 H)  ESL-MS m/z 561 ; IHNMR(500
MHz, CHLOROFORM-D) 61.12-1.61 (m,  4H) 1.70-1.86(m,2H)
1.88-2.21(m,4H) x 2.85 (t, J=11.44 Hz, I H) 3.27-3.87
(m, 8  0 11) 3.90 (s, 3 H) 4.43 (m, I H) 5.14 (m, I  



H)6.74(m,2H)6.97(s,1H)7.42(d, \O / .17.63 Hz, I H)
7.51(m, 2 H) 7.59 (m, I  H) 7.72 (d, J=8.55 Hz, 1 H)
7.91 ((L  J=8.55Hz, 1 H) 8.15(s, I H) 8.19(m,2  H) CH
ESI-MS m/z 487 ; 1H NMR (500  MHz, MeOD) 6 1.27-2.20
(m, 14 H) 2.87  O N (m 3 H) 3.17-3.42 (m, I H)
351-4.00 (m,   5 H) 4.03-427 (m,1 H) 4.434.65 (m, I H)
xo I % / 7.33-7.51 (m, 4 H) 7.72 (m, I H) 7.87 (m,
1H)8.21(m,1H) OH ESI-MS mh 487 (MIT'); IH NMR (500  o
6 MHz, McOD) 6 1.22-2.19 (m, 14 H) 2.87   (m, 3 H)
3.17-3.42 (m, 1H) 3.52-3.98 (m, 5 % H) 4.01-4.26 (in,
I H) 4.42-4.65 (t n, H)  733-7.51 (in, 4 H) 7.72 (m, I
H) 7.87 (m,  1H)8.21(m,1H 318  Structure
Physiochemical Properties IC50 EC50 ON ESI-MS m/z 593
( ; IH NMR (500  MHz, McOD) S 1.25-2.17 (m, 14 H)
2.74-  " 3.01 (m,3H)3.04(s,6H)3.13-3.21(m.1  H)
3.37-3.95 (m, 7 H) 7.39-7.51 (m, 4 H)  \".u. p  7.59
(in, 1 H) 7.91 (m, 1 H) 7.98-8.12 (m,  



IH) ESI-MS m/z 646 ( ; IH NMR (500  r" MHz, McOD) S
1.07-2.50 (m, 19 H) 2.68- 3.01 "  3.36-3.84 H) (m 5 H)
4.19-4.39 (m I H)  p 0 4.50-4.74 (m, 1 H) 7.38-7.51
(m, 4 I3)  7.55-7.69 (m, 1 H) 7.86-8.09 (m, 2 H)
ESI-MS m/z 580 ; 113 NMR (500  MHz, MeOD) 6 1.25-1.35
(m, 1 H) 1.40- 1.56 (m, 2 H) 1.61-1.68 (m, I H)
1.78-1.87  pJ~ (m,2H)1.94-2.18(m,4H)2.79(m,IH)  0 0
2.88-3.01 (m, 8 H) 3.03 (s, 6 H) 3.14-3.21  i o J p `
(m, I H) 3.24-3.31 (m, 2 H) 3.36-3.48 (m, 1 H)
3.50-3.67 (m, 2 H) 3.85 (dd,.J=14.95,  6.10 Hz, l 11)
4.80 (m, I H) 7.42-7.52 (m,
4H)7.59(m,1H)7.94(m,1H)8.07(m,  1H) ESI-MS m/z 592
(NffiNMR (500  MHz, McOH) S 1.22-1.34 (in, 1 H) 1.37-
0 N " 1.67 (m, 3 H) 1.77-1.85 (m, 2 H) 1.92-2.00 0 0
(m 1 H) 1.99-2.19 (m, 3 H) 2.72-2.87 (m,  u \"-$ p
211) 2.92-3.14 (m, II H) 3.39-3.75 (m, 4  H) 3.76-4.13
(m, 3 H) 4.14-4.75 (m, 3 H)  7.39-754 (m, 4 H)
7.55-7.63 (in, 1 H)  



7.89-7.97 (in, I H) 7.99-8.08 (m, I H) 319  Structure
Physiochemical IC50 EC5o ESI-MS nth 655 (MH) MHz,
McOD) 8 1.20-1.71 (m, 4 H) 1.78 1.88 (m, 2 H)
1.93-2.22 (in, 4 H) 2.74-2.94  (m, 2 H) 2.96-3.07 (m,
7 H) 3.65-3.77 (in,    2 H) 3.81-4.05 (m, 7 H)
4.07-4.20 (m, 1 H)  u -o M 4.514.70 (m, 1 H) 7.19-7.29
(m, 2 H)  7.32-7.44 (m, 1 H) 7.44-7.55 (m, 3 H)
7.55-7.65 (m, 1 H) 7.89 (m, 111) 7.97-8.11  (m, 1 H)
8.15-8.28 (m, 214) ESI-MS mh 471 IH NMR (500 MHz,
McOH) 8 1.40-1.56  (in, 3 H) 1.57-1.69 (m, 2 H)
1.70-1.90 (m,   7 H) 1.94-221 (m, 4 H) 2.70-3.03 (m, 3
H) HO H / \ 337 (s, 4 H) 3.73-4.06 (m, 2 H) 4.43-4.62
i (m, 1 H) 7.36-7.51 (m, 4 H) 7.66-7.76 (m,  I H)
7.83-7.91 (m, 1 H) 8.09-8.19 (m, 1 Ii)  ESI-MS m/z 471
(; 1H NMR (500 , McOH) S 1.40-1.56 (m, 3 H) 1.57- 0 H
1.69 MHz(m, 2 H) 1.70-1.90 (m, 7 H) 1.94-2.21 O
(m,4H)2.68-3.04(m,3H)3.37(s,411)  Ho I H / \ 3.73-4.06
(m, 2 H) 4.43-4.62 (m, 1 H)  i 7.36-7.51 (in, 4 H)
7.69-7.75 (m, 1 H)  



7.85-7.91 (m, IH)8.15(m, 1H) OH ESI-MS mh 487 ;
1HNMR(300  0 Ha MHz, ACETONE-D6) 8 1.16-2.23 (m, 14
H) 2.73-2.90 (m, 2 H) 2.92-3.07 (m, I H) HO H
3.15-3.62 (m, 2 H) 3.64-4.22 (m, 5 H) 4.59  (m, 1 H)
7.27-7.56 (m, 4 H) 7.74 (t, J=7.87  Hz,
1H)7.93(m,1H)8.26(m,1H) 320  Structure Physiochemical
Properties IC50 ECSo ESI-MS m/z 447 ( ; I moo  (500
MHz, ACETONE-D6) S 1.12-1.24 (m, l  H) 1.32-1.44 (m, 2
H) 1.51-1.60 (m, 110 a OH 1.64-1.75 (m, 2 H)1.81-1.88
(m, I H)  0 2.00-2.12 (m, 3 H) 2.53-2.63 (m, 1 H)  H0
I H , 2.72-2.81 (m, 2 H) 2.85-3.00 (m, 2 H) 3.10-3.20
(m, 1 H) 3.20-3.61 (m, 4 H)  3.65-3.90 (m, l H)
4.65-4.83 (m, 1 H) 737  (m, 4 H) 7.65 (t, .1=19.00 Hz,
1 H) 7.84 (m,  IH)8.18(m,IH) ESI-MS m/z 431(MH+); IH
NMR (300  MHz, ACETONE-D6) 8 1.17-1.35 (m, i  o N H)
1.41-1.55 (m, 2 H) 1.56-1.69 (m, I H) 1.70-1.86 (m, 2
H)1.88-1.99 (m, 1 H) 0 2.07-2.22 (m, 4 H) 2.73-2.87
(m, 2 H) 2.96  H ~_\ (m,3H)3.27(m,3H)3.68(m,1H)3.96
(m, I H)4.11 (dcLfr14.27, 11.71 Hz, 1 H)  



4.60 (m, 1 H) 7.26-7.57 (m, 4 H) 7.74 (m,  111) 7.93
(m, 1 11) 8.23 (d, J=21.96 Hz, 1  H) ESI-MS m/z 806 (M
H); 1H NMR (500  MHz, MeOD) 8 1.24-1.39 (m, I H) 1.39-
1.57 (m, 2 H) 1.62-1.71 (m, 1 H) 1.78-2.26  (m, 14 H)
232-2.68 (m, 1 H) 2.69-2.81 (m,  1 I1) 2.93-3.05 (m, 2
H) 3.36-3.49 (m, I H)  3.59-3.77 (m, 2 H) 3.79-3.98
(m, 5 H)  4.04-4.15 (m, 1 H) 4.50.4.61 (m, I H) 6.41
(m, I H) 7.15 (m, 2 H) 733-7.52 (m, 4 H)  7.53-7.68
(in, 5 Ii) 7.71 (m, 1 H) 7.87 (m,  I H) 7.92 (m, 1 H)
8.20 (m, 2 H) 321  Structure Physiochemical Properties
IC50 ECso ESI-MS m/z 743 ; 1H NMR (500  MHz, McOD) 8
1.21-1.35 (m, 1 H) 1.37- 1.55 (m, 3 H) 1.57-1.69 (m, I
H) 1.76-2.27 " (m, 17 H) 2.41-2.60 (m, 2 H) 2.67-3.03
(m,  ~typ  3 H) 3.53-3.93 (m, 5 H) 4.44-4.69 (m, 1 H)
6.40 (d, J=15.87 Hz, 1 H) 7.39-7.50 (m, 4 o H)
7.51-7.59 (m, 3 H) 7.60-7.68 (m, 3 H)
7.89(m,1H)8.08(m,1H)  ESI-MSm/z 727 ; 1HNMR(500  MHz,
McOD) S 1.19-134 (m, 1 H) 1.35- 1.56 (m, 3 H)
1.56-2.26 (in, 20 H) 2.41- 2.60 (m, 2 H) 2.70-2.85 (m,
2 H) 2.91-3.02 



A p p (in, 1 H) 336-3.85 (m, 5 H) 4.39-4.62 (m,  1 H)
6.40 (d, .F-15.87 Hz, 1 H) 7.35-7.50  (m, 4 H)
7.50-7.59 (m, 3 H) 7.59-7.68 (m,  3 H) 7.85-7.93 (m, 1
H) 7.97-8.11 (m, 1 H)  ESI-MS m/z 797 ( ; IH NMR (500
MHz, MeOD) S 1.22-1.38 (m, 1 H) 1.42- 1.55 (m, 3 H)
1.59-1.73 (m, 2 H) 1.78-2.40  (m, 20 H) 2.41-2.50 (m,
1 H) 2.63-2.74 (m, ~ 2 H) 2.97-3.27 (m, 4 H) 3.36-3.45
(m, 1 H)  " 3.59-3.68 (m, 2 H) 3.71-3.78 (m, 1 H)
3.92-4.00 (m, I H) 4.264.39 (m, 2 H) 4.44  (d, J=-1495
Hz, 1 H) 6.42 (d, J=16.17 Hz,  I H) 7.43-7.51 (m, 4 H)
7.56-7.70 (m, 5 H)  7.75 (d, J=8.55 Hz, I H) 7.90 (s,
I H) 7.95  (d, J=8.54 Hz, 1 H) 322  Structure
Physiochemical Properties IC50 EC50 ESI-MS ink 730 ;
1H NMR (500  MHz, MeOD) S 1.24-1.36 (m, 1 H) 1.39-
1.58 (m, 2 H) 1.59-1.69 (m, I H) 1.76-2.25  (m, 14 H)
2.42-2.59 (m, 2 H) 2.72-2.86 (m,  6 H) 2.93-3.01 (m, 2
H) 3.06-3.18 (m,I H) (q G 3.23 (t, J=626 Hz, I H)
3.35-3.45 (m, 1 H)  3.55-3.64 (in, 1 H) 3.81(dd,
.J=14.95, 6.10  Hz, I H) 4.71 (d, J=14.95 Hz, I H)
6.34- 6.47(m,IH)7.41-7.51(m,4H)7.55(dd,
J-13.89,8.70Hz,2H)7.59-7.71 (m,4H)  



7.91 (d, J=8.24 Hz, 1 H) 7.98 (s, I H)  ESI-MS m/z 742
(MH ;1H NMR (500  MHz, McOD) S 1.19-1.38 (m,1 H) 1.38-
1.56 (m, 2 H) 1.58-1.69 (m, 1 H) 1.74-2.27  (m, 14 H)
2.40 (m, I H) 2.59 (m, I H) 2.70 ~qA  (m, 111) 2.93
(m,6H)3.38-4.10 (m,6H)  4.29-4.46 (m, I H) 4.54(d,
J--14.95 114 1  H) 6.40 (m, I ID 7.40-7.51 (m, 4 H)
7.50- 7.60 (m, 2 H) 7.59-7.72 (m, 4 I3) 7.86-8.03
(m,2H) ESI-MS m/z 673 OM); IH NMR (500  MHz, McOD) S
1.19-1.36 (m, 1 H) 1.36- 1.55 (m, 2 H) 1.58-1.72 (m, I
H) 1.74-2.29  (m, 1213) 2.33-2.59 (m, 2 H) 2.63-2.85
(m, Q  4H)2.90(m,2H)3.10(m,IH)3.74(m,  O.r 11 1 H)
4.76 (m, 1 H) 6.39 (d,.1=15.87 Hz, 1   H) 7.33-7.52
(m, 4 H) 7.50-7.60 (m, 2 H) 7.59-7.73 (m, 3 H) 7.88
(d(t.i`14.65, 8.85  Hz, 1H)8.05(m,IH) 323  Structure
Physiochemical ICSO EC50 ESI-MS m/z 549 (M ; IH NMR
(500  MHz, MeOD) S 1.22-1.36 (m, 111)139 - ^N Z 1 1.56
(m, 2 H) 1.59-1.70 (m, 1 H) 1.77-1.87  o (in, 2 H)
1.94-2.22 (m, 4 H) 2.75-3.04 (m,  0
3H)3.69(m,1H)3.80-4.03(m,8H)4.12 NQ w. / (m, I H) 4.64
(m,1 H) 7.23 (t,J8.70 Hz,  



/ . \ 2 H) 7.31-7.45 (in, 1 H) 7.49 (m, 3 H) 7.73  (m,
I H) 7.89 (in, 1 H) 8.12-8.20 (m, I H)  8.22 (m, 2 H)
oN ESI-MS m/z 487 ; IH NMR (500  MHz, McOD) S
1.18-2.18 (m, 14 H) 2.80  (m, 3 H) 3.08-3.30 (m, I H)
336-3.98 (m, 0 5 H) 3.98-4.29 (m, 1 H) 4.34-4.60 (m, 1
H)  o #IN4 .23-7.52 (m, 4 H) 7.67-7.77 (m, 1 H) 7.86
7 Ifoa (m, I H) 8.20 (m, 1 I3) ESI-MS m/z 471 (UM;IH
NMR (500 0 No MHz, MeOD) S 1.17-2.17 (m, 16 H) 2.53-
2.71(m, I H) 2.84 (t, j---12.67 Hz, I H) 0 2.88-3.03
(m, I H) 3.38 (m, 1 H) 3.54 (in,  HO N / 2 H)
3.69-3.84 (m, 2 H) 3.99-4.17 (t r4 I H)  4.33-4.53 (m,
1 H) 7.23-7.46 (m, 4 11) 7.72  (m
IH)7.85(m,IH)8.13(m,IH)  ESI-MS m/z 540 ; 1H NMR (500
n MHz, MeOD) S 1.27 (m, 1 H) 1.34-1.67  o N~N (m, 4 H)
1.67-2.14 (m, 9 H) 2.16-2.40 (m,  4 H) 2.56-3.00 (m, 4
H) 3.13-332 (m, 3 H) 0 3.37-3.58 (m, I H) 3.58-3.89
(m, 4 H)  N NO / \ 4.17-4.46 (m, I H) 4.51 (in,
J=14.95 Hz, I  H) 4.59-4.75 (m, I H) 7.31-755 (m, 4 H)
7.73 (m,1H)7.86(m,1H)8.11(m,IH) 



324  Structure Physiochemical Properties IC50 ECsa  O
ON  ESI-MS ink 486 (MW)  N HO ESI-MS mh 659 QAH), 1 K
NMR (500  MHz, McOD) 8 1.29 (m, 1 H) 1.48 (m, 2  H)
1.64 (m, 1 H) 1.77-2.27 (m,12 H) 2.51 o (m, 2 H) 2.73
(m, I H) 2.98 (m, 2 H) 3.17  ~( Y'q (m, 1 to 3.84 (m,
I H) 4.68 (m, I H) 6.41  a (4,.115.87 Hz, 1 H)
7.36-7.50 (m, 4 H) 7.56 (in,3H)7.64(m,3H)7.89(m,1H)
8.11 (s, I H) 0 NH2  O HO I \ N ` ESI-MS m/z 403 (MH )
ESI-MS in/z 729 (MW); 1H NMR (500  MHz, DMSO-D6) 8
1.13-1.83 (m, 9 H)  1.84-1.93 (m, t H) 1.94-2.44 (m,
811)  2.62-2.72 (in, I H) 2.86 (m, 1 H) 3.20-3.31 7
(m, I H) 3.34-3.42 (in, I H) 3.42-3.87 (m,  8 H)
3.93-4.03 (in, 1 H) 4.45-4.89 (m, 1 H)  6.45 (m, 1 H)
7.28-7.54 (m, 6 H) 7.60 (m,  211) 7.66 (m, 2 H) 7.83
(t, 4=8.09 Hz,1 H)  8.22 (m, I H) 325  



Structure Ph iochemical Properties IC5a EC50  o OH 0 N
ESI-MS ink 418 (MH)  I % / / 1 1  O O  NO N ESI-MS mh
474 04H)  0 -IIN N  0 / N N  NO ESI-MS mh 446 (MM')
ESI-MS ink 728 (NM 1H NMR (500 MHz, McOD) S 1.32-1.55
(m, 5 H) 1.75-2.01 (in, 8 H) 2.05-2.27 (m,  5 2.51
m,2H)2.89 s,6H)2.95(m,I  H) 3.67 (m, 2 H) 4.20 (m, I
H) 5.72 (m, 1  H) 6.42 (d,.r16.18 Hz, I H) 7.54-7.71
(m,  11 H) 7.93(d,J-8.55 Hz,1H)8.21(a,I  H) 9.69 (s, I
H) ESI-MS m/z 742 (MH) 326  Structure Physiochemical
Pro es IC50 EC50 O H ESI-MS m/z 472 ; 1H NMR (500  N
MHz, McOD) S 1.14-1.31(m, I H) 1.36- 



0 \ I 1.56 (m 3 H) 1.73-1.87 (m, 2 H) 1.90-2.06 HO I \
\ (m,4ED 2.89(m,1H)2.95(s,6H)3.36
(to,2H)3.70(m,2H)4.17(m,1If)5.70  (m, 1 H) 752-7.69
(in, 4 H) 7.73 (m, 3 H)  7.89 (d, fl.55 Hz, I H) 8.33
(a, 1 H) O  O HO N ESI-MS m/z 417 RAH)  I \ ~ 0 ESI-MS
m/z 659 (MW) ESI-MS m/z 495 ; IH NMR (300  0 MHz,
ACETONE-D6) 6 ppm 1.17-1.68  o o ~i (m, 5 H) 1.71-2.22
(m, 5 H) 2.98-3.06 (m,  'S 614) 331 (s, 3 H) 4.57
(d,.>-14.64114 I  o H / H ) 5.08
(d,J=14.64Hz,1H)7.49(m,IH)  N a N \tb 7.60-7.68 (m, 4
H) 7.78 (dd, .f-8.60, 1.65  Hz, I R) 8.04 ((L J=8.78
Hz, 1 H) 8.41 (s,  1 H) O q ~' ESI-MS ink 618 (MH')  0
o o r"NH  ..3 N 0 H \ J \ ESI-MS m/z 481(MW) 327  



Structure Physiochemical Properties IC 5o EC50  0 O O
fA-NH V,o N ESI-MS m/z 478 (MH')  O O N  HO I / 1
ESI-MS m/z 388 (MI-1)  ~f Ilf ESI-MS m/z 745 (MH)  O
~NH HO ' N / ESI-MS m/z 361 (MW)  HO O ~NH  HO N I
ESI-MS m/z 391 (MH)  HHO(,-\N O N AO HO ESI-MS m z 491
(MW)  w, , p ESI-MS mh 689 (MW) 328  Structure
Physiochemical Properties ICso EC50  O f ~OH N  HO / /
' ESI-MS m/z 433 (M11)  o f ~ H 1 N HO N ESI-MS m/z
431 (MW)  



O N O N  HO ESI-MS m/z 399 (MH) ESI-MS m/z 644 ; 1H
NMR (500  MHz, CHLOROFORM-D) 8 1.14-1.52  (m, 5 H)
1.60-1.69 (m, 1 H) 1.74-2.11 (m,
8}1)2.20-2.31(m,2H)2.58(m,2H)2.96 o (m, 1 H) 3.58 (d,
J=14.34 Hz, L H) 3.80  (m, 4H)4.45((,.ft18.01 Hz, I
H)4.97(d,  J=17.7 0 Hz, 1H) 6.35 (a,J=L 5.87 Hz , 1
H) 6.45 (m, 1 H) 735 (d, J=7.32 Hz, 1 H)  7.38-7.51
(m, 5 H) 7.54 (m, I H) 7.63 (m,  3H)7.94(m
2H)1036(brs, 1H) 329  Structure Physiochemical
Properties IC50 ECss ESI-MS m/z 648 (MH'); IH NMR (500
MHz, MeOD) 8 1.20-1.33 (m, 1 H) 1.35- 1.55 (m, 2 H)
1.55-1.65 (m, 1 H) 1.74-1.99  (III, 7 H) 1.98-2.16 (m,
3 H) 2.17-2.26 (m, 1 IX-0" p~A 0 " 2 H) 2S t (m, 2 H)
2.95 (m, I H) 3.30 (d,  "  J=10.38 H7,110 4.41 (d,
3=4.58 Hz, 1 H)  4.54 (m, I H) 4.74 (dd, .=14.19, 7.17
Hz,  IH)6.39(d,3=16.17 Hz,1H)7.40-7.55
(m,SH)7.62(m,4H)7.78(d,Y7.63Hz,
IH)7.89(d,J=8.55Hz,IH)8.13(s,IH)  



IH NMR (300 MHz, CHLOROFORM-
D)8ppm1.15-2.74(m,25H)2.89(s,I  H) 3.59-3.79 (m,
1H)4.37-4.41 (m,  J=6.22 Hz, I H) 4.47 (9, 3=6.95 Hz,
2 H) W%e,-~3&pop) 6.41(s,tH)7.26-7.40(m,5H)7.83-
7.91(m,2H)7.94(s,IH).  MS nth 673 ; 1H NMR (300 MHz,
CHLOROFORM-D) S ppm 1.14 - 2.73 (m,  22H)2.81-2.97(m,
1H)3.60-3.77(m,  1 H) 4.42 (dd,.=14.45, 6.40 Hz, I H)
4.42  (dd,.1-14.45, 6.40 Hz, 2 H) 6.41 (s, 1 H) " 7.66
(d, 3=8.78 H7,2 H) 7.81- 7.90 (a3,3  H)
7.93-7.98(m,.=1.46Hz,IH)8.81- 8.83 (m,.t-1.83 Hz, 1
H). MS m/z 645 No.  3 0 MS ink 616 (M-H).  0 330
Structure Physiochemical Properties ICso ECso MS m1z
394 (M-H); 1H NMR (300 MHz,  Acetone) S ppm 1.42 -
1.68 (m, 3 H) 1.77 - o a
2.12(m,7H)3.18-3.35(m,IH)3.91(s, cH so- 3 H) 6.72 (s,
I R) 7.54 (dd, J=8.23.2.01
Hz,1H)7.64-7.76(m,2H)7.88(dd,  J"-17.02,8.23 Hz, 2 H)
8.22 (s, I H). 



MS m/z 464 ; 1H NMR (500 MHz,  CHLOROFORM-D) 8 ppm
1.13 - 2.20 (in,  IC' 39 H) 2.75- 2.84
(m,1H)3.85(a,3H) 3.96(s,3H)4.15-4.28(m,1H)5.62- i 5.79
(m, 3=6.41 Hz,IH)7.47-7.52(m,3  H) 7.76 (dd, 2 H) 7.87
(d, J~=8.55 Hz, 1 H)  8.29 (s, 1 H). MS m/z 558 (M-H);
IH NMR (500 MHz,  CHLOROFORM-D) S ppm 1.35 - 1.98 (m,
10 H) 3.06 (s, 6 H) 3.08 - 3.11 (m, 3=7.93 H~,HTso o
..~ Hz, 1 H) 4.95 - 4.96 (m, 2 H) 6.48 (s, I H)  Hae
7.06 (dd, J-8.55, 2.44 Hz, I H) 7.32 - 7.58  (m, 8 H)
7.67 (d, .1=-8.55 Hz, 1 H) 7.73 (d,  J--8.55 H2;
IH)8.02(s, 1H) 8.69-8.85  (m, I H). MS m/z 384 (WO; 1H
NMR (300 MHz,  CN CHLOROFORM-D) 8 ppm 0.98 - 2.56 (m,
o 10H)2.94-3.10(m,IH)3.30(s,1H)  HO
3.61-3.75(m,1H)7.33-7.47(m,5 I1)  7.80 (s, I H) 7.90 -
8.06 (m, 3 H) 8.24 (s, 1  H) 331  Structure
Physiochemical Properties IC50 ECso MS m/z 660 (M H-);
lH NMR (500 MHz, CHLOROFORM- D) 8 ppm 1.19 - 1.48 (m,
10 H) 1.64 ((. l  



H) 1.76 (d, -=10.99 Hz, 2 H) 1.81-1.93  (m, 5 H) 1.93
- 2.10 (m, 4 H) 220 - 237  (m, 3 H) 2.48 (d,.h7.63 Hz,
I H) 2.55 (d,  J=6. 10 H2.80 12 3.58 - 3.72 (r c p~
4.75 . 1 H) 4.24 (q )9 3=7.7.02 2 H7,2 I  435 - 4 4.44
(m, 1 H) 6.34 (d, .i=15.87 Hz, 1  1-1) 6.50 (a, 1 H)
6.80 - 6.91(1 , 2 1)1.24  (d, 324 Hz, 1 to 7.30 (d,
3.24 Hz, I  H) 7.46 (d, .f4.55 Hz, 2 H) 7.58 - 7.66
(m,  3 H) 7.85 (d, 3-8.24 Hz, I H) 7.93 (s, 1 H).  MS
ink 632 ;  1HNMR(500MHz,McOD)8 ppm1.03- 2.42 (m, 21 H)
2.49 (d,.,--5.80 Hz, 1 H) x c 3.48-3.58
(m,1H)4.36-4.43 (m,IH)  6.29 (d, 3=15.56 117, 1 H)
7.09 - 7.15 (m, 1  H) 7.36 - 7.54 (m, 5 H) 7.73 (d,
3--8.55 Hz,  1H)7.92(s,1H)8.24(s,1H)8.67-8.69  (m, 1
H). Owl' MS m/z 654 (MI?)  MS m/z 638 Q4H)
13-Cyclohexyl-6,7-dihydro-7-oxo-5H-indolo[2,1-a][2,4]b
enzodiazepine-l0 carboxylic acid and
13-cyclohexyl-6,7-dihydro-6-methyl-7-oxo-SH-indolo[2,1
a] [2,4]benzodiazepine-10-carboxylic acid and related
compounds may be prepared as  



5 shown in the scheme below. 332 ~~{{ R'  Meo2C \ N
Meo2C \ N _. c  I b 2; R1=OH C3;R'=Cl  R2 C~- O~-
Meo'c \ - d Moc~lc e HO2C 4;R2=H 6;R2=H 8;R2=H  5;
R2=Me 7;R2=Me 9;R2=Me  (a) NaBH4, McOH-TiF. rt (b)
SOCIZ CHg2 (c) R2NH2, amen or THF, 60.90 C (d)
KOSIMe2. THF, rt 13-Cyclohexyl-6,
7-dihydro-7-oxo-5H-indolo[2,1-a][2, 4J
benzodiazepine-l0- carboxylic acid Sodium borohydride
(37 mg, 1 mmol) was added to a stirred 5 solution of 1
(181 mg, 0.5 mmol) in THE (5 mL) and MeOH (2 mL). The
mixture  was stirred at rt for 2 h and then quenched
with 1N HCI, neutralized with IN NaOH,  extracted with
EtOAc to afford pure alcohol 2 (180 mg, 99%): LC/MS
mile 364  (ME'). A mixture of alcohol 2 (150 mg, 0.4
mmol) and SOC12 (1 mL) in CHC13 (5  mL) was stirred at
it for 2 h and heated to reflux for 15 min.
Evaporation of excess 10 SOC12 and CHC13 gave the
desired product 3 (152 mg, 96%): LC/MS mile 382
(MH'). A stirred mixture of 3 (38 mg, 0.1 mmol) and
anhydrous NH3 in dioxane  (0.5M, 2 mL) in a sealed
tube was heated at 90 oC for 16 It Evaporation excess
NH3  and dioxane afforde the desired amine 4 (35 mg,
99%): LC/MS mile 363 (MH+). The  amine 4 (35 mg) and
1,1'-carbonyldinnidazole (25 mg, 0.15 mmol) in an. THE
(2 15 mL) was heated to reflux for 1 h. The reaction
was quenched with 0.5N HCI and  extracted with EtOAc
to afford the desired urea-bridge product 6 (36 mg,
960/x):  LC/MS mile 389 (MH+). Methyl ester 6 (30 mg,
0.077 mmol) and KOSiMe3 (30 mg,  



0.23 mmol) in an. THE (2 mL) was stirred for 16 h and
then acidified with 0.5N HC1.  The product extracted
with EtOAc and purified by prep. HPLC to provide the
desired 20 acid 8 (23 mg, 79%): LC/MS mile 375(MH+);
1H NMR (400 MHz,  CHLOROFORM-D) 8 ppm 1.25 (t, .f=7.18
Hz, 1 H) 1.35 - 1.53 (m, 2 H) 1.57 - 1.72 333  (m, 1
H) 1.75-1.89(m,2H) 1.91 -2.01 (m, 111) 2.05-2.27(m,3
H) 2.95-3.08 (m,  .1=12.09, 12.09 Hz, 1 H) 4.02 - 4.16
(m, .Y7.30, 7.30, 7.30 Hz, 1 H) 4.38 - 4.57 (m, 1
H)7.36-7.57(m,4H)7.91-8.01(in,2H)8.73(s,1H)9.10(s,1H).
5 13-cycl ohexyl-6,
7-dihydro-6-methyl-7-oxo-5H-indolo[2, I -aJ[2,
4Jbenzodiazepine-10.  carboxylic acid. Compound 9 was
prepared by identical procedure except in place of
NH3, methylamine was used in animation step. LC/MS m/e
389 (M1I+); IH NMR  (400 MHz, CHLOROFORM-D) S ppm 1.16
-1.30 (m,1 H) 1.33 -1.53 (m, 2 H) 1.62  (d, .13.09 Hz,
I H) 1.79 (d, .10.07 Hz, 2 H) 1.92 - 2.00 (m, I H)
2.02 - 2.23 (m, 3 10 H) 2.93 - 3.05 (m,1 H) 3.21 (s, 3
H) 3.80 (d,.)---14.60 Hz, 1 H) 4.65 (d,.1-14.60 Hz,
1H)7.34-7.38 (in,1H)7.39-7.44 (m,1H)7.45-7.51
(in,1H)7.51-7.55(m,1  H) 7.90 - 7.97 (m, 2 H) 8.82 (s,
I H). The present disclosure is not limited to the
foregoing illustrative examples  15 and encompasses
other specific compounds without departing from the
essential  attributes thereof. It is therefore desired
that the examples be considered in all  respects as
illustrative and not restrictive, reference being made
to the appended  claims, rather than to the foregoing
examples, and all changes which come within the
meaning and range of equivalency of the claims are
therefore intended to be 20 embraced therein. 334
CLAIMS  We claim: 1. A compound of formula (I) 



RI N B A R  5 Rs n (n.  or a pharmaceutically
acceptable salt thereof, wherein  10 nis0, 1,2,or3; A
is a five- or six-membered aromatic ring optionally
containing one or two  heteroatoms independently
selected from nitrogen, oxygen, and sulfur; 15 B is a
five- to twelve-membered ring containing 0 or I double
bonds and optionally  containing one or two additional
heteroatoms selected from nitrogen, oxygen, and
sulfur; wherein said ring is optionally substituted
with one, two, three, or four  substituents
independently selected from alkoxy, aikoxycarbonyl,
alkyl, carboxy,  cyano, cycloalkyl, halo, hydroxy,
hydroxyalkyl, alkylaminoalkyl, dialkylaminoalkyl,  20
NRR5, (NR4R5)carbonyl, and oxo; R' is selected from
-C(O)NR'R5, -CO2R4, 5-tetrazolyl, cyano,  ) NH NH o S
O`N"'~ f , and 25 each R2 is independently selected
from alkoxy, alkoxyalkyl, alkyl, alkylamino,  amino,
arylalkoxy, aryloxy, dialkylamino, halo, haloalkoxy,
haloalkyl, hydroxy, and  hydroxyalkyl; 335  R3 is a
five- to seven-membered cycloalkyl ring; R is selected
from hydrogen, alkyl, cycloalkyl, hydroxyalkyl,
aminoalkyl,  5 (alkylamino)aikyl, (dialkylamino)alkyl,
aryl, arylalkyl, and (NR6R7)alkyl; RS is selected from
hydrogen, alkyl, hydroxyallryl, aminoalkyl,
(alkylamino)alkyl,  



(dialkylamino)alkyl, aryl, arylalkyl, (NR6R7)aikyl,
alkylcarbonyl, arylcarbonyl,  (NR6R7)c arbonyl,
-S(O)2R8, -S(O)2NR6R7, pOp RN  Rt&N Rte ~. H Rto Ro WO
Ra R N \. a and 10 "' R  or NRRS taken together is
pyrrolidinyl, piperidinyl, piperazinyl,
homomorpholinyl,  homopiperidinyl, morpholinyl, or
thiomorpholinyl and is substituted with 0-2
substituents selected from the group consisting of
alkyl, hydroxy, amino, alkylamino, 15 dialkylamino,
pyrrolidinyl, piperidinyl, and pyridinyl; R6 and R7
are independently selected from hydrogen, alkyl and
cycloalkyl;  R8 is selected from alkyl, cycloalkyl,
aryl, and heteroaryl; 20 R9 and R10 are independently
selected from hydrogen and alkyl; or R9 and R',
together with the carbon atom to which they are
attached, form a four- to  seven-membered saturated
ring optionally containing 1 or 2 heteroatoms selected
25 from nitrogen, oxygen, and sulfur, wherein said
ring is optionally substituted with  one or two
substituents independently selected from
alkoxycarbonyl, alkyl, and oxo;  and Rir is a five- or
six-membered saturated, partially saturated, or
aromatic ring  30 containing 0, 1, 2, or 3 heteroatoms
selected from nitrogen, oxygen, and sulfur, 336
wherein said ring is optionally substituted with one
or two substituents independently  selected from
alkoxycarbonylalkenyl, alkoxycarbonylalkyl, alkyl,
aryl, carboxy,  carboxyalkenyl, carboxyalkyl, and
heteroaryl, wherein said aryl and heteroaryl are
further optionally substituted with one or two
substituents independently selected 5 from
alkoxycarbonyl, alkoxycarbonylalkenyl,
alkoxycarbonylalkyl, carboxy  



carboxyalkenyl, carboxyalkyl, and hydroxy; or a
pharmaceutically acceptable salt or solvate thereof.
10 2. The compound of Claim 1 wherein A is furyl,
phenyl, or pyridinyL 3. The compound of Claim I
wherein B is a five- to nine-membered ring  containing
0 or 1 double bonds and optionally containing one
additional heteroatom  selected from nitrogen and
oxygen, wherein said ring is optionally substituted
with 15 one or two substituents independently selected
from alkoxy, alkoxycarbonyl,  carboxy, hydroxy,
(NR4R5)carbonyl, and oxo. 4. The compound of Claim 1
wherein B is a seven-membered ring containing 0  or 1
double bonds and optionally containing one additional
heteroatom selected from  20 nitrogen and oxygen,
wherein said ring is optionally substituted with one
or two substituents independently selected from
alkoxy, alkoxycarbonyl, carboxy, hydroxy,
(NR4R5)carbonyl, and oxo. 5. The compound of claim 4
where R4 is selected from hydrogen, alkyl, 25
hydroxyalkyl, aminoalkyl, (alkylamino)alkyl,
(diallrylamino)alkyl, and (NR6R7)alkyl,  RS is
selected from hydrogen, alkyl, hydroxyalkyl,
aminoalkyl, (alkylamino)alkyl,  (dialkylamino)alkyl,
(NR6R')alkyl, alkylcarbonyl, -S(O)ZRs, and -S(O)2NR6R
7, or  NR4R5 taken together is pyrrolidinyl,
piperidinyl, piperazinyl, homopiperidinyl,
morpholinyl, or thiomorpholinyl and is substituted
with 0-2 substituents selected 30 from the group
consisting of alkyl, hydroxy, amino, alkylamino,
dialkylamino,  pyrrolidinyl, piperidinyl, and
pyridinyl. 6. The compound of Claim I wherein RI is
selected from -C(O)NR4R5 and 337  -C02R4. 7. The
compound of Claim 1 wherein R~ is -C(O)NR4R5, R4 is
hydrogen, and  R5 is -S(O)2R8 or -S(OhNR6R7. 5 



8. The compound of Claim 1 wherein R' is -C(O)NR4R5,
R4 is hydrogen, R5 is  0 0 R'& R'&mAx`4z R10 R, and
R'0 R is selected from the group consisting of  YQF I
\ N I HO 0 aIky1~0 / H O  0 0  N O YQ  S\ I/ \ H F  \
HO alkyl0 I / O F  H 0 0  S^zrH SHYQF N  N 0 -N 0 h
alkyl HO O H  10 0 0 0 338  H H HH  N N Y1 y  .N
alkyl` 0 0 , and  



O HO Y1 0"Q"  N O  alkyl` O 0  9. The compound of
Claim 1 wherein each RZ is independently selected from
5 halo, alkoxy, arylalkoxy, and hydroxy. 10. The
compound of Claim 1 wherein n is 0 or n is 1 and RZ is
halo or  Ci_3alkoxy. 10 11. The compound of claim 1
according to formula (11)  R3 O B Rz  (11), or a
pharmaceutically acceptable salt thereof, wherein  15
n is 0 or 1; 339  A is selected from furyl, phenyl,
and pyridinyl; B is a five- to nine-membered ring
containing 0 or 1 double bonds and optionally
containing one additional heteroatom selected from
nitrogen and oxygen; wherein 5 said ring is optionally
substituted with one or two substituents independently
selected  from alkoxy, aikoxycarbonyl, carboxy,
hydroxy, (NR4R5)carbonyl, and oxo; RI is selected from
-C(O)NR4R5, and -COZR4; 10 R2 is selected from alkoxy,
arylalkoxy, and hydroxy; R4 is selected from hydrogen,
alkyl, hydroxyalkyl, aminoalkyl, (alkylamino)alkyl,
(dialkylamino)alkyl, alkyl; 



15 R5 is selected from hydrogen, alkyl, hydroxyalkyl,
aminoalkyl, (alkylamino)alkyl,  (dialkylaamino)alkyl,
alkyl, -S(O)2R8, -S(O)2NR6R7, 0 R1`  R'rHN Rm Rs .and
Rio Ra or NR4R5 taken together is pyrrolidinyl,
piperidinyl, piperazinyl, homopiperidinyl,  20
morpholinyl, or thiomorpholinyl and is substituted
with 0-2 substituents selected  from the group
consisting of alkyl, hydroxy, amino, alkylamino,
dialkylamino,  pyrrolidinyl, piperidinyl, and
pyridinyl; R6 and RC are independently selected from
hydrogen and alkyl;  25 R8 is selected from aryl,
cycloalkyl, and heteroaryl; R9 and Rra are
independently selected from hydrogen and alkyl; or 340
R9 and R10, together with the carbon atom to which
they are attached, form a four- to  seven-membered
saturated ring optionally containing 1 or 2
heteroatoms selected  from nitrogen, oxygen, and
sulfur; and 5 RI t is a five- or six-membered aromatic
ring containing 0, 1, 2, or 3 heteroatoms  selected
from nitrogen, oxygen, and sulfur, wherein said ring
is optionally substituted  with one substituent
independently selected from alkoxycarbonylalkenyl,
aikoxycarbonylalkyl, aryl, carboxyalkenyl, and
carboxyalkyl, wherein said aryl is  further optionally
substituted with one substituent independently
selected from 10 carboxy and carboxyalkenyl. 12. A
compound of claim 1 selected from the group consisting
of 341  o 0 0  



0 342 343 Q O O 6  IXNH OH  O O ;and  13. The compound
of claim 1 selected from the group consisting of 344
O NH2 0 NH 0 N~ 0 0 N  HO I / / ~ HO f / N H ' / ~ `
H~ i i-{ i  ~OH 0 ~^Ni 0  H I HO ' N , i i  0 CO 0 NN
4O NJ O 0 0 0  N~ HO I HO /  H N NO  0 NJ N  0 N 



O N  0 N  HO i % , H01- I / / \ H \  N \ N N NJ 0 NJ
O 0  HO I N \ ( N \  5 345  O N,OH O 1 O N O rJi O O \
lliz~ HO I N HO I /\ N I N / NC O CND/  0 NJ O  HO N
i i r  N O NJ  10 M [~ ' ~9. N f f NO N) N N- I-S-H N
N  H O N6 0 ND  0, 0 



5 and or a pharmaceutically acceptable salt or solvate
thereof. 346  14. A process for preparing CO2R(r)
ReOzC N R2  where R' is alkyl and RZ is absent or is
alkoxy or halo comprising reacting  5 H  ROZC with O O
Reojl P(OR8)z  10 under basic conditions in a polar
non protic solvent. 15. A composition comprising a
compound of Claim 1, or a pharmaceutically  15
acceptable salt thereof, and a pharmaceutically
acceptable carrier. 16. The composition of Claim 15
further comprising a compound having anti- HCV
activity.. 20 17. The composition of Claim 16 wherein
the compound having anti-HCV  activity is an
interferon. 18. The composition of Claim 17 wherein
the interferon is selected from  interferon alpha 2B,
pegylated interferon alpha, consensus interferon,
interferon alpha  25 2A, and lymphoblastoid interferon
tau. 347  19. The composition of Claim 16 wherein the
compound having anti-HCV  activity is a cyclosporin. 



20. The composition of Claim 19 wherein the
cyclosporin is cyclosporin A- 5 21. The composition of
Claim 16 wherein the compound having anti-HCV
activity is selected from interleukin 2, interleukin
6, interleukin 12, a compound that  enhances the
development of a type 1 helper T cell response,
interfering RNA, anti- sense RNA, Iniigimod,
ribavirin, an inosine 5'-monophospate dehydrogenase 10
inhibitor, amantadine, and rimantadine. 22. The
composition of Claim 15 further comprising an
interferon and ribavirin.  23. The composition of
Claim 16 wherein the compound having anti-HCV 15
activity is a small molecule compound 24. The
composition of Claim 16 wherein the compound having
anti-HCV  activity is effective to inhibit the
function of a target selected from HCV
metalloprotease, HCV serine protease, HCV polymerase,
HCV helicase, HCV NS4B 20 protein, HCV entry, HCV
assembly, HCV egress, HCV NS5A protein, IMPDH, and  a
nucleoside analog for the treatment of an HCV
infection. 


















