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(57) ABSTRACT 

The present invention is directed to methods of treating 
addictive behavior and Sleep disorders by administering 
compounds represented by structural Formula (I) 

(I) 

X 

X4, 
or pharmaceutically acceptable Salt forms thereof, wherein 
R", R, R, R, R7, R, R, X, b, k, m, and n, and the 
dashed lines are described herein. The compounds used in 
the method of treatment of this invention are serotonin 
agonists and antagonists and are useful in the control or 
prevention of central nervous System disorders including 
addictive behavior and Sleep disorders. 
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SUBSTITUTED HETEROCYCLE FUSED 
GAMMA-CARBOLINES 

0001. This application is a divisional of U.S. Pat. appli 
cation Ser. No. 09/594,008 filed on Jun. 15, 2000 which 
application claims priority from U.S. Provisional Applica 
tion No. 60/139,321 filed Jun. 15, 1999. 

FIELD OF THE INVENTION 

0002 The present invention is directed to certain novel 
compounds represented by structural Formula (I) 

(I) 

0003) or pharmaceutically acceptable salt forms thereof, 
wherein R, R,R,R, R", R, R, X, b, k, m, and n, and 
the dashed lines are described herein. The invention is also, 
concerned with pharmaceutical formulations comprising 
these novel compounds as active ingredients and the use of 
the novel compounds and their formulations in the treatment 
of certain disorders. The compounds of this invention are 
Serotonin agonists and antagonists and are useful in the 
control or prevention of central nervous System disorders 
including obesity, anxiety, depression, psychosis, Schizo 
phrenia, Sleep disorders, Sexual disorders, migraine, condi 
tions associated with cephalic pain, Social phobias, and 
gastrointestinal disorderS Such as dysfunction of the gas 
trointestinal tract motility. 

BACKGROUND OF THE INVENTION 

0004. There exists a substantial correlation for the rela 
tionship between 5-HT2 receptor modulation and a variety 
of diseases and therapies. To date, three Subtypes of the 
5-HT2 receptor class have been identified, 5-HT2A, 
5-HT2B, and 5-HT2C. Prior to the early 1990's the 5-HT2C 
and 5-HT2A receptors were referred to as 5-HT1C and 
5-HT2, respectively. 
0005 The agonism or antagonism of 5-HT2 receptors, 
either Selectively or nonselectively, has been associated with 
the treatment of various central nervous system (CNS) 
disorders. Ligands possessing affinity for the 5-HT2 recep 
tors have been shown to have numerous physiological and 
behavioral effects (Trends in Pharmacological Sciences, 11, 
181, 1990). In the recent past the contribution of seroton 
ergic activity to the mode of action of antidepressant drugs 
has been well documented. Compounds that increase the 
overall basal tone of Serotonin in the CNS have been 
Successfully developed as antidepressants. The Serotonin 
selective reuptake inhibitors (SSRI) function by increasing 
the amount of Serotonin present in the nerve Synapse. These 
breakthrough treatments, however, are not without Side 
effects and Suffer from delayed onset of action (Leonard, J. 
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Clin. Psychiatry, 54(suppl), 3, 1993). Due to the mechanism 
of action of the SSRIs, they effect the activity of a number 
of Serotonin receptor Subtypes. This non-specific modulation 
of the Serotonin family of receptors most likely plays a 
Significant role in the Side effect profile. In addition, these 
compounds often have a high affinity for a number of the 
Serotonin receptors as well as a multitude of other monoam 
ine neurotransmitters and nuisance receptorS. Removing 
Some of the receptor cross reactivity would allow for the 
examination and possible development of potent therapeutic 
ligands with an improved side effect profile. 
0006 There is ample evidence to support the role of 
selective 5-HT2 receptor ligands in a number of disease 
therapies. Modulation of 5-HT2 receptors has been associ 
ated with the treatment of Schizophrenia and psychoses 
(Ugedo, L., et.al., Psychopharmacology, 98, 45, 1989). 
Mood, behavior and hallucinogenesis can be affected by 
5-HT2 receptors in the limbic system and cerebral cortex. 
5-HT2 receptor modulation in the hypothalamus can influ 
ence appetite, thermoregulation, Sleep, Sexual behavior, 
motor activity, and neuroendocrine function (Hartig, P., 
et.al., Annals New York Academy of Science, 149, 159). 
There is also evidence indicating that 5-HT2 receptors 
mediate hypoactivity, effect feeding in rats, and mediate 
penile erections (PySchopharmacology, 101, 57, 1990). 
0007 Compounds exhibiting selectivity for the 5-HT2B 
receptor are useful in treating conditions Such as tachygas 
tria, hypermotility associated with irritable bowel disorder, 
constipation, dyspepsia, and other peripherally mediated 
conditions. 

0008 5-HT2A antagonists have been shown to be effec 
tive in the treatment of Schizophrenia, anxiety, depression, 
and migraines (Koek, W., Neuroscience and Behavioral 
reviews, 16, 95, 1996). Aside from the beneficial antipsy 
chotic effects, classical neuroleptic are frequently respon 
Sible for eliciting acute extrapyramidal side effects and 
neuroendocrine disturbances. These compounds generally 
possess significant dopamine D2 receptor affinity (as well as 
other nuisance receptor affinity) which frequently is associ 
ated with extra pyramidal Symptoms and tardive dyskinesia, 
thus detracting from their efficacy as front line treatments in 
Schizophrenia and related disorders. Compounds possessing 
a more favorable Selectivity profile would represent a pos 
sible improvement for the treatment of CNS disorders. 
0009 Serotonin (5HT) may have a critical role in the 
regulation of Some drug-induced addictive behaviors. Sero 
tonin is involved in neuronal processes related to inhibitory 
control and impulsivity. (Roy et al., Acta Psychiotr. Scand. 
78 (1988) 529-535; Soubrie et al., Behav. Brain. Sci. 9 
(1986) 319-364) Some studies have implicated serotonergic 
mechanisms in the development or expression of drug 
induced sensitization (King et al., Psychopharmacology 130 
(1997) 159-165; Olausson et al., Psychopharmacology 142 
(1999) 111-119) The relationship between 5HT and impul 
Sive behavior as well as drug intake has been described, and 
manipulations that attenuate 5HT neurotransmission both 
increase impulsive behavior (Roy et al., Acta Psychiotr. 
Scand. 78 (1988) 529-535; Soubrie et al., Behav. Brain. Sci. 
9 (1986) 319-364) and elevate the intake of various drugs of 
abuse (Engel et al., in Naranjo, C. A., Sellers, E. M. (Eds.). 
Novel Pharmacological Interventions for Alcoholism, 
Springer, New York, pp. 68-82 (1999); Roberts et al., 
Pharmacol. Biochem. Behav. 49 (1994) 177-182) 
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0010) A series of animal investigations have reported that 
central 5HT2 receptors are related to the many Symptoms 
associated with drug-dependent withdrawal. Withdrawal 
from chronic exposure to low doses of cocaine causes 
reversible Supersensitivity of 5HT2 receptors in mice. (Bau 
mann et al., Neuropharmacology 35 (1996) 295-301; Dar 
mani et al., Neurotoxicol. Tertol. 22 (2000) 61-69) More 
over, the 5HT2 receptor antagonists, ketanserin and 
mianserin, block or attenuate morphine withdrawal Syn 
drome in rats. (Neal et al., J. Pharmacol. Exp. Ther. 236 
(1986) 157-165; Neal et al., Eur. J. Pharmacol. 132 (1986) 
299-304) 
0.011 The effects of 5HT receptor agonists on the behav 
ioral and neurochemical consequences of repeated nicotine 
treatment have also been Studied. (Olausson et al., Eur. J. 
Pharmacol. 420 (2001) 45-54) The results of that study 
provided evidence that repeated daily nicotine treatment is 
asSociated with both locomotor Sensitization and behavioral 
disinhibition, and that the expression of those behaviors can 
be modulated by Specific agonists at 5HT receptor Subtypes. 

0012 Studies with experimental animals have shown that 
nicotine withdrawal leads to increased Sensitivity of Sero 
tonergic neurons in the dorsal raphe to 5HT1A agonists in 
rats. (Rasmussen et al., Psychopharmacology (Berl) 133 
(1997) 343-346) Other findings suggest that cessation of 
chronic nicotine increases the sensitivity to 5HT2 receptor 
systems, and that the 5HT2 receptor systems may be related 
to Some aspect of the nicotine withdrawal Syndrome. (Sue 
maru et al., Psychopharmacology (Berl) 159 (2001) 31-38) 
Other studies have also examined the effect of nicotine 
cessation on the central Serotonergic Systems in mice and the 
involvement of 5HT2 receptors. (Yasuda et al., Naunyn 
Schmiedeberg's Arch. Pharmacol. 366 (2002) 276-281) The 
Studies by Yasuda et al. Suggested that cessation of repeated 
nicotine administration resulted in increased Sensitivity to 
5HT2 receptor systems and decreased 5HT2 turnover, and 
that these phenomena may be related to the manifestation of 
nicotine withdrawal Symptoms. 

0013 Modulation of the 5-HT2 receptors has been 
observed to play a role in Sleep disorders. Ritanserin, a 
Selective 5HT2 receptor antagonist, massively enhances 
Slow Save sleep (stage 3 and 4) in humans (Declerck et al., 
Curr. Ther. Res. 41 (1987)427-432; Idzikowsky et al., Psy 
chopharmacology 93 (1987) 416–420; Ikzikowsky et al., 
Brain Res. 378 (1986) 164-168) and increases deep slow 
wave sleep in rats. (Detari et al., Psychopharmacology 142 
(1999)318-326; Dugovic et al., Eur. J. Pharmacol. 137 (1987) 
145-146; Kantor et al., J. Physiol. 526 (2000) 66-67) 
Ritanserin and other 5HT2 receptor antagonists increase low 
frequency EEG activity administered at the beginning of the 
passive phase of Sleep, that is in the light period in rats 
(Borbely et al., Eur. J. Pharmacol. 156 (1988) 275-278) and 
in the dark period in humans (Dijk et al., Eur. J. Pharmacol. 
171 (1989) 207-218). 
0.014. The effects of the 5HT2 receptor antagonist 
ritanserin on electroencephalogram (EEG) power spectra, 
Sleep and motor activity have also been Studied. (Kantor et 
al., Brain Research 943 (2002) 105-111) The studies by 
Kantor et al. showed that the 5HT2 receptor antagonist 
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ritanserin has longterm effects on EEG power Spectra, Sleep 
and motility. Kantor et al. concluded that because ritanserin 
is a 5HT2 receptor antagonist, under physiological condi 
tions, Serotonin increases electroencephalogram (EEG) Syn 
chronization and produces an increase in Vigilance level and 
motor activity by tonic activation of 5HT2 receptors. The 
proposed regulatory mechanism plays an important role in 
the waking process and the appearances of its effects in the 
light and dark phases were markedly different. 

0.015 U.S. Pat. Nos. 3,914,421; 4,013,652; 4,115,577; 
4,183,936; and 4.238,607 disclose pyridopyrrolobenz-het 
erocycles of formula: 

0016 where X is O, S, S(=O), or SO; n is 0 or 1; R is 
various carbon Substituents, and Z is a monoSubstituent of 
H, methyl, or chloro. 

0017 U.S. Pat. No 4,219,550 discloses pyridopyrrolo 
benzheterocycles of formula: 

Y-/ " 
0018 where X is O or S.; R is C alkyl or cyclopropyl; 
R is H, CH, OCH, Cl, Br, F, or CF; and (A) is -CH-, 
-CH(CH), or -CHCH-. 

SUMMARY OF THE INVENTION 

0019. One object of the present invention is to provide 
methods for treating central nervous System disorders 
including addictive behavior and sleep disorders, compris 
ing administering to a host in need of Such treatment a 
therapeutically effective amount of compounds which are 
useful as agonists or antagonists of 5-HT2 receptors, more 
specifically 5-HT2A and 5-HT2C receptors, or pharmaceu 
tically acceptable Salts or prodrugs thereof. 

0020. This and other objects, which will become apparent 
during the following detailed description, have been 
achieved by the inventors discovery that compounds of 
Formula (I): 
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(I) 

0021 or pharmaceutically acceptable salt or prodrug 
forms thereof, wherein R', R, R,R,R,R,R, X, b, k, 
m, and n are defined below, are effective agonistS or antago 
nists of 5-HT2 receptors and can be used in the treatment of 
central nervous System disorders including addictive behav 
ior and sleep disorders. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

0022. 1 Thus, in a first embodiment, the present inven 
tion provides a method for treating a human Suffering from 
addictive behavior associated with 5HT2C receptor modu 
lation, comprising administering to a patient in need thereof 
a therapeutically effective amount of a compound of formula 
(I): 

(I) 

0023 or stereoisomers or pharmaceutically acceptable 
Salt forms thereof, wherein: 

0024 b is a single bond; 
0.025 X is -CHR'— or -C(=O)–: 
0026 R' is selected from 

0027) H, 
0028 C(=O)R, 
0029) C(=O)CR, 
0030 C, alkyl, 
0031 Calkenyl, 
0032 Cs alkynyl, 
0033 C., cycloalkyl, 
0034. C. alkyl substituted with Z, 
0035 C. alkenyl substituted with Z, 
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0036 C- alkynyl substituted with Z. 
0037 C. cycloalkyl substituted with Z, aryl Sub 
stituted with Z, 

0038 5-6 membered heterocyclic ring system con 
taining at least one heteroatom Selected from the 
group consisting of N, O, and S, Said heterocyclic 
ring System Substituted with Z; 

0039) C- alkyl substituted with Y, 
0040 Calkenyl substituted with Y, 
0041 C- alkynyl substituted with Y, 
0.042 C- alkyl substituted with 0-2 R, 
0.043 Calkenyl substituted with 0-2 R, 
0044) Ce alkynyl substituted with 0-2 R', aryl 
substituted with 0-2 R, and 

0045 5-6 membered heterocyclic ring system con 
taining at least one heteroatom Selected from the 
group consisting of N, O, and S, Said heterocyclic 
ring system substituted with 0-2 R; 

0046 Y is selected from 
0047 C. cycloalkyl substituted with Z, 
0048 aryl substituted with Z, 
0049 5-6 membered heterocyclic ring system con 
taining at least one heteroatom selected from the 
group consisting of N, O, and S, Said heterocyclic 
ring System Substituted with Z; 

0050 C cycloalkyl substituted with -(C 
alkyl)-Z, 

0051 aryl substituted with -(C. alkyl)-Z, and 
0052 5-6 membered heterocyclic ring system con 
taining at least one heteroatom Selected from the 
group consisting of N, O, and S, Said heterocyclic 
ring System Substituted with -(C. alkyl)-Z, 

0053 Z is selected from H, 
0054 -CH(OH)R’, 
0.055 –C(ethylenedioxy)R’, 
0056) -OR, 
0057) - SR, 
0058 -NRR, 
0059) -C(O)R’, 
0060) -C(O)NR'R, 
0061 - NRC(O)R’, 
0062) –C(O)OR, 
0063 –OC(O)R’, 
0064) -CH(=NR")NRR, 
0065) -NHC(=NR)NR'R, 
0.066 –S(O)R’, 
0067 –S(O).R. 
0068 –S(O)NR'R', and -NRS(O).R. 

  



US 2004/O127482 A1 

0069) R, at each occurrence, is independently selected 
from halo, 
0070 Chaloalkyl, 
0071 C alkyl, 
0.072 Calkenyl, 
0073 C alkynyl, 
0074 C. cycloalkyl, 
0075) aryl substituted with 0-5 R'; 
0076 Co carbocyclic group Substituted with 0-3 
R', and 

0077 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R11; 

0078) R, at each occurrence, is independently selected 
from 

0079 H, C alkyl, Calkenyl, C. alkynyl, and 
Calkoxy; 

0080 alternatively, R and R join to form a 5- or 
6-membered ring optionally substituted with -O-or 

0081) R', at each occurrence, is independently selected 
from H and C alkyl, 

0082 R is H or C, alkyl; 
0083) R* and R', at each occurrence, are indepen 
dently selected from 
0084) H, -OH, -NR'R'7, -CF, Calkyl, C. 
alkenyl, C2-alkynyl, C- alkoxy, C- haloalkyl, 
C, cycloalkyl, and 

0085) aryl substituted with 0-3 R'; 
0.086 R7 and R', at each occurrence, are independently 
Selected from 

0087 H, halo, -CF, -OCF, -OH, -CN, 
-NO, -NR'R'7, 

0088 Cs alkyl, Cs alkenyl, Cs alkynyl, C. 
haloalkyl, C1-8 alkoxy, (Chaloalkyl)oxy, 

0089 Co cycloalkyl substituted with 0-2 R, 
0090 C alkyl substituted with 0-2 R', 
0091 Co carbocyclic group Substituted with 0-3 
R33, 

0092) aryl substituted with 0-5 R, 
0093 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R31; 

0094) OR 12, SR 12, NR12R1, C(O)H, C(O)R12, 
C(O)NR'R'', 
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0099) and NRC(O)NHR'. 

NRC(O)R, 

0100 R is selected from 
0101 H, halo, -CF, -OCF, -OH, -CN, 
-NO, 

0102 Cls alkyl, Cs alkenyl, Cs alkynyl, C. 
haloalkyl, Cs alkoxy, (Chaloalkyl)oxy, 

0103) Co cycloalkyl substituted with 0-2 R, 
0104 C- alkyl substituted with 0-2 R', 
0105 C. alkenyl substituted with 0-2 R', 
0106 C alkynyl substituted with 0-1 R', 
0107 Co carbocyclic group Substituted with 0-3 
R33, 

0108) aryl substituted with 0-5 R, 
0109) 5-10 membered heterocyclic ring system con 
taining from 

0110 1-4 heteroatoms selected from the group con 
sisting of N, O, and S substituted with 0-3 R'; 

0.116) R' is selected from H, -OH, 
0117 C, alkyl substituted with 0-1 R', 
0118 C alkenyl substituted with 0-1 R', 
0119) C- alkynyl substituted with 0-1 R', and 
0120 C alkoxy; 

0121) R'is selected from 
0.122 C. alkoxy, 
0123 C cycloalkyl, 

0124 Co carbocyclic group Substituted with 0-3 
R33, 

0125 phenyl substituted with 0-3 R, and 
0.126 5-6 membered heterocyclic ring system con 
taining 1, 2, or 3 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-2 
R“; 
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0127) R' is selected from 
0128 H, halo, -CF, -CN, -NO, 
012.9 C alkyl, Cs alkenyl, Cs alkynyl, C. 
haloalkyl, Cs alkoxy, Co cycloalkyl, 

0130 C carbocyclic group substituted with -0-3 
R33, 

0131) aryl substituted with 0-5 R, 
0132) 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 

NR'C(O)OR, NRS(O).R. 
0138 and NRC(O)NHR'; 

0139) R', at each occurrence, is independently 
Selected from 

0140 C. alkyl substituted with 0-1 R', 
0141 Calkenyl substituted with 0-1 R', 
0142. C. alkynyl substituted with 0-1 R*, 
0143) C cycloalkyl substituted with 0-3 R', 
0144) phenyl substituted with 0-5 R; 
0145 Co carbocyclic group Substituted with 0-3 
R, and 

0146 5-10 membered heterocyclic ring system con 
taining from 

0147 1-4 heteroatoms selected from the group con 
sisting of N, O, and S substituted with 0-3 R'; 

0148) R', at each occurrence, is independently 
selected from phenyl substituted with 0-5 R; 
0149 Co carbocyclic group Substituted with 0-3 
R, and 

0150 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R31; 

0151) R', at each occurrence, is independently 
Selected from 

0152 H, C alkyl, Calkenyl, and C alkynyl, 
0153) alternatively, R'' and R' join to form a 5- or 
6-membered ring optionally substituted with -O- or 
-N(R')–: 

0154) alternatively, R'' and R' when attached to N 
may be combined to form a 9- or 10-membered bicyclic 
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heterocyclic ring System containing from 1-3 heteroa 
toms Selected from the group consisting of N, O, and S, 
wherein Said bicyclic heterocyclic ring System is unsat 
urated or partially Saturated, wherein Said bicyclic 
heterocyclic ring system is substituted with 0-3 R'; 

0155) R', at each occurrence, is independently 
Selected from H and C alkyl, 

0156 R', at each occurrence, is independently 
Selected from 

O157 H, C alkyl, Calkenyl, and C alkynyl, 
0158 R', at each occurrence, is independently 
Selected from 

0159) H, OH, halo, CN, NO, CF, SOR", 
NR'R'7, -C(=O)H, 

01.60 C alkyl, C. alkenyl, C. alkynyl, C. 
haloalkyl, 

0.161 Chaloalkyl-oxy-, and C alkyloxy-, 
0162) R', at each occurrence, is independently 
Selected from 

0163] H, OH, halo, CF, SOR, NR'R'', and C. 
alkyl, 

0164) R, at each occurrence, is independently 
Selected from 

0165 H, OH, halo, CN, NO, CF, SOR", 
NR'R'7, -C(=O)H, 

0166 C alkyl, Calkenyl, C. alkynyl, 
0.167 C cycloalkyl, C. haloalkyl, C. 
haloalkyl-oxy-, 

0168 C. alkyloxy-, 
0169 C alkylthio-, C alkyl-C(=O), C. 
alkyl-C(= 

0170 O)NH-, C alkyl-OC(=O)-, 
0171 C alkyl-C(=O)C)-, C. cycloalkyl-oxy-, 
C, cycloalkylmethyl-oxy-; 

0172 C- alkyl substituted with OH, methoxy, 
ethoxy, propoxy, or butoxy, and 

0173 C alkenyl substituted with OH, methoxy, 
ethoxy, propoxy, or butoxy, 

0174) R', at each occurrence, is independently 
Selected from 

0175 H, CF, halo, OH, CH, SOR", NR'R'7, 
NO, CN, =O; 

0176 Cls alkenyl, Cs alkynyl, C. alkoxy, C 
haloalkyl 

0177) C. alkyl substituted with 0-1 R', aryl Sub 
stituted with 0-3 R', and 

0.178 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R“; 

0179 R', at each occurrence, is independently 
Selected from 
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0180 H, CF, halo, OH, CH, SOR', SOR, 0211 5-6 membered heterocyclic ring system con 
SR's, NRSOR15, NR COR's, NR'R'7, NO, taining at least one heteroatom Selected from the 
CN, CH(-NH)NH, NHC(=NH)NH, group consisting of N, O, and S, Said heterocyclic 

2. 
0181 Ce alkenyl, C- alkynyl, C. alkoxy, C ring system substituted with 0-2 R; 
haloalkyl, C. cycloalkyl, 0212) R, at each occurrence, is independently selected 

0182 C, alkyl substituted with 0-1 R', from 
0183) aryl substituted with 0-3 R', and 0213 F, C1, CHF, CHF, CF, 
0.184 5-10 membered heterocyclic ring system con- 0214 C. alkyl, 
taining from 1-4 heteroatoms Selected from the 0215 Calkenyl, 

p consisting of N, O, and S substituted with 0-3 0216 C- alkynyl, 

0185) R' is C. cycloalkyl or arylsubstituted with 0-3 0217 C cycloalkyl, 
R4; 0218 phenyl substituted with 0-5 R'; 

0186 R", at each occurrence, is independently 0219 Co carbocyclic group Substituted with 0-3 
selected from H, halo, -OH, NR'R'7, CH, SOR", R', and 
an -OCF, -CN, -NO, C- alkyl, and C. 0220 5-10 membered heterocyclic ring system con 
aIKOXy, taining from 1-4 heteroatoms Selected from the 

0187 R' is C alkyl; group consisting of N, O, and S substituted with 0-3 
41. 

0188 R', at each occurrence, is independently R"; 
Selected from H and C alkyl, 0221) R' is H, methyl, ethyl, propyl, or butyl; 

0189 R', at each occurrence, is independently 0222 R is selected from 
selected from H, C alkyl, -C(=O)NH(C. alkyl), 4-6-47 
-SO(C, alkyl), -C(=O)C(C, alkyl), -C(= 0223) H, -OH, -NR'R'', -CF, 
O)(C., alkyl), and -C(=O)H; 0224 C- alkyl, Calkoxy, Chaloalkyl, and 

0190 k is 1 or 2; 0225 aryl substituted with 0-3 R'; 
0191 m is 0, 1, or 2; 0226), R is H; 
0192 n is 0, 1, 2, or 3; 0227 R and R', at each occurrence, are independently 
0193 provided when m is 0 or 1 then k is 1 or 2; Selected from 
0194 provided when m is 2 then k is 1; (0.2, it, CFs -OCF, -OH, -CN, 

2s s 
6 6a 

0195 pyled that when R or R' is NH2, then X is 0229 Cls alkyl, Cs alkenyl, Cs alkynyl, C. 
not -CH(R'); and s haloalkyl, Cs alkoxy, (Chaloalkyl)oxy, 

6 6a 

(oil posit that when n=0, then R or R is not 0230 Co cycloalkyl substituted with 0-2 R, 
11 

0.197 2. In a preferred embodiment, the present inven- 0231 C. alkyl substituted with 0-2 R', 
tion provides the method as defined in Claim 1 where in the 0232 Co carbocyclic group Substituted with 0-3 
compound administered: R33, 

0198 X is -CHR'— or -C(=O)–: 0233 aryl substituted with 0-5 R, 
0199 R' is selected from 0234 5-10 membered heterocyclic ring system con 
O2OO H taining from 1-4 heteroatoms Selected from the 

H, group consisting of N, O, and S substituted with 0-3 
0201 C(=O)R, R31; 
0202 C(=O)CR 0235) OR', SR'?, NR'R'', C(O)H, C(O)R’, 0202) C(=O)0R, C(O)NR2R13 
0203 Calkyl, s 
0203 Cls alky 0236) NRC(O)R', C(O)OR', OC(O)R', 
0204 Cs alkenyl, OC(O)OR, 
0205 Cls alkynyl, 0237 CH(-NR')NR'R'', NHC(=NR'')NR'R'', 

12 

0206 C-7 cycloalkyl, S(O)R', 
if h ?n- R2 0238 S(O).R', S(O)NR'R', S(O)NR'R'', 0207 C, alkyl substituted with 0-2 R, NR'S(O)R 12 

2 

0208 Calkenyl substituted with 0-2 R, 0239) NR'S(O).R', NRC(O)R, 
0209 C alkynyl substituted with 0-2 R, NR1°C(O)OR, NR12S(O). R15, 
0210 aryl substituted with 0-2 R, and 0240) and NRC(O)NHR'. 
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0241 R is selected from 
0242 H, halo, -CF, 
-NO, 

0243 Cls alkyl, Cs alkenyl, Cs alkynyl, C. 
haloalkyl, Cs alkoxy, (Chaloalkyl)oxy, 

0244 Co cycloalkyl substituted with 0-2 R, 
0245 C alkyl substituted with 0-2 R', 
0246) Calkenyl substituted with 0-2 R', 
0247 C. alkynyl substituted with 0-1 R', 
0248 Cso carbocyclic group Substituted with 0-3 
R33, 

0249 aryl substituted with 0-5 R, 
0250) 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 

-OCF, -OH, -CN, 

NR'C(O)OR, NRS(O).R. 
0256 and NRC(O)NHR', 

0257) R' is selected from H, -OH, 
0258 C. alkyl substituted with 0-1 R', 
0259 C. alkenyl substituted with 0-1 R', 
0260 C. alkynyl substituted with 0-1 R', and 
0261 C alkoxy; 

0262) R'is selected from 
0263 Calkoxy, 
0264 C. cycloalkyl, 
0265 Co carbocyclic group Substituted with 0-3 
R33, 

0266) phenyl substituted with 0-3 R', and 
0267 5-6 membered heterocyclic ring system con 
taining 1, 2, or 3 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-2 
R“; 

0268) R' is selected from 
0269. H., halo, -CF, -CN, -NO, 
0270 Cls alkyl, Cs alkenyl, Cs alkynyl, C. 
haloalkyl, Cs alkoxy, Co cycloalkyl, 

0271 Co carbocyclic group Substituted with 0-3 
R33, 

0272) aryl substituted with 0-5 R, 
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0273 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R31; 

0279) and NRC(O)NHR'. 
0280 R', at each occurrence, is independently 
Selected from 

0281 C alkyl substituted with 0-1 R', 
0282) C. alkenyl substituted with 0-1 R', 
0283 C alkynyl substituted with 0-1 R', 
0284) C cycloalkyl substituted with 0-3 R', 
0285) phenyl substituted with 0-5 R; 
0286 Co carbocyclic group Substituted with 0-3 
R, and 

0287 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R31; 

0288) R', at each occurrence, is independently 
selected from phenyl substituted with 0-5 R; 
0289 Co carbocyclic group Substituted with 0-3 
R, and 

0290 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R31; 

0291) R', at each occurrence, is independently 
Selected from 

0292 H, C alkyl, Calkenyl, and C alkynyl, 
0293 alternatively, R'' and R'join to form a 5- or 
6-membered ring optionally substituted with -O- 
or -N(R')-; 

0294) alternatively, R'' and R' when attached to N 
may be combined to form a 9- or 10-membered 
bicyclic heterocyclic ring System containing from 
1-3 heteroatoms Selected from the group consisting 
of N, O, and S, wherein said bicyclic heterocyclic 
ring System is unsaturated or partially Saturated, 
wherein Said bicyclic heterocyclic ring System is 
substituted with 0-3 R'; 

0295) R'' at each occurrence, is independently 
Selected from H and C alkyl, 
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0296) R', at each occurrence, is independently 
Selected from 

0297 H, C alkyl, Calkenyl, and C alkynyl, 
0298) R', at each occurrence, is independently 
Selected from 

0299 H, OH, halo, CN, NO, CF, SOR, 
NR'R'7, -C(=O)H, 

0300 C alkyl, C. alkenyl, C- alkynyl, C. 
haloalkyl, 

0301 Chaloalkyl-oxy-, and C alkyloxy-; 
0302) R', at each occurrence, is independently 
Selected from 

0303 H, OH, halo, CF, SOR', NR'R'7, and C. 
alkyl, 

0304) R, at each occurrence, is independently 
Selected from 

0305 H, OH, halo, CN, NO, CF, SOR", 
NR'R'7, -C(=O)H, 

0306 C alkyl, Calkenyl, C. alkynyl, 
0307 C. cycloalkyl, C. haloalkyl, C. 
haloalkyl-oxy-, 

0308 C alkyloxy-, 
0309 C alkylthio-, C alkyl-C(=O), C. 
alkyl-C(=O)NH-, Calkyl-OC(=O)-, 

0310 C alkyl-C(=O)C)-, C. cycloalkyl-oxy-, 
C, cycloalkylmethyl-oxy-; 

0311 C alkyl substituted with OH, methoxy, 
ethoxy, propoxy, or butoxy; and 

0312 C- alkenyl substituted with OH, methoxy, 
ethoxy, propoxy, or butoxy, 

0313 R', at each occurrence, is independently 
Selected from 

0314 H, CF, halo, OH, COH, SOR, NR'R'7, 
NO, CN: 

0315 Cls alkenyl, Cs alkynyl, C. alkoxy, C 
haloalkyl 

0316 C alkyl substituted with 0-1 R', 
0317) 
0318 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R“; 

aryl Substituted with 0-3 R', and 

0319) R', at each occurrence, is independently 
Selected from 

0320 H, CF, halo, OH, COH, SOR", NR'R'7, 
NO, CN, CH(-NH)NH, NHC(=NH)NH, 

0321 C. alkenyl, C. alkynyl, C. alkoxy, C 
haloalkyl, C. cycloalkyl, 

0322 C. alkyl substituted with 0-1 R', 
0323) aryl substituted with 0-3 R', and 
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0324 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R44; 

0325) R' is C. cycloalkyl or arylsubstituted with 0-3 
R4; 

0326) R', at each occurrence, is independently 
Selected from H, 

0327 halo, -OH, NR'R'7, COH, SOR", 
-CF, -OCF, -CN, -NO, C-alkyl, and C. 
alkoxy, 

0328) R' is C alkyl; 
0329) R', at each occurrence, is independently 
Selected from H and C alkyl, 

0330) R', at each occurrence, is independently 
Selected from H and C alkyl, 

0331 k is 1 or 2; 
0332) 
0333 n is 0, 1, 2, or 3. 

m is 0, 1, or 2, and 

0334 3) In a more preferred embodiment, the present 
invention provides the method as defined in Claim 2 where 
in the compound administered: 

0335 X is -CHR' ; 
0336) R' is selected from 
0337 H, 
0338 C(=O)R’, 
0339) C(=O)CR, 
0340 C. alkyl, 
0341 Calkenyl, 

0342 
0343) 
0344) 
0345) 
0346) 

0347 R, at each occurrence, is independently selected 
from 

0348 
0349) 
0350 
0351) 
O352 
0353 Co carbocyclic group Substituted with 0-3 
R', and 

C2-alkynyl, 
C-6 cycloalkyl, 

C, alkyl substituted with 0-2 R, 
Calkenyl substituted with 0-2 R, and 
C. alkynyl substituted with 0-2 R; 

C. alkyl, 
C2-alkenyl, 
C. alkynyl, 
C-6 cycloalkyl, 

phenyl substituted with 0-5 R'; 

0354 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R11; 

0355 R is H, methyl, ethyl, propyl, or butyl; 
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0356) R" is selected independently from 
0357 H, -OH, NR'R'7, -CF, C- alkyl, and - 1-3 y 

C-3 alkoxy; 

0358 Rob is H; 
0359 R7 and R', at each occurrence, are independently 
selected from 

0360 H, halo, -CF, 
-NO, -NR'R'7, 

0361 Ce alkyl, Ce alkenyl, Ce alkynyl, C 
haloalkyl, Calkoxy, (Chaloalkyl)oxy, 

0362) Co cycloalkyl substituted with 0-2 R. 
0363 C, alkyl substituted with 0-2 R', 
0364 Cso carbocyclic group Substituted with 0-3 
R33, 

0365) aryl substituted with 0-5 R, 

–OCF, -OH, -CN, 

0366) 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 

0368 R is selected from 
0369 H, halo, -CF, -OCF, -OH, -CN, 
-NO, 

0370 Ce alkyl, Ce alkenyl, Ce alkynyl, C 
haloalkyl, Calkoxy, (C. haloalkyl)oxy, 

0371) Co cycloalkyl substituted with 0-2 R, 
0372 C, alkyl substituted with 0-2 R', 
0373) Calkenyl substituted with 0-2 R', 
0374 C- alkynyl substituted with 0-1 R', 
0375 Co carbocyclic group substituted with 0-3 
R33, 

0376) aryl substituted with 0-5 R, 
0377 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R; 
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0382) NR'S(O).R. NR'C(O)R, 
NR'C(O)OR'5, NR2S(O).R', and 2 

NR'C(O)NHR'. 
0383) R' is selected from H-OH, 

0384) C. alkyl substituted with 0-1 R', 
0385) Calkenyl substituted with 0-1 R', 
0386 C, alkynyl substituted with 0-1 R', and 
0387 Calkoxy; 

0388) Ris selected from 
0389 C alkoxy, 
0390 C cycloalkyl, 
0391) Co. carbocyclic group Substituted with 0-3 
R33, 

0392) phenyl substituted with 0-3 R', and 
0393 5-6 membered heterocyclic ring system con 
taining 1, 2, or 3 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-2 
R!'; 

0394) R' is selected from 
0395 H, halo, -CF, -CN, -NO, C6 alkyl, 
0396 Calkenyl, Calkynyl, Chaloalkyl, C 
alkoxy, Cao cycloalkyl, 

0397) Co. carbocyclic group substituted with 0-3 
R33, 

0398) aryl substituted with 0-5 R, 
0399 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R31; 

(0400) OR', SR, NR'R'', C(O)H, C(O)R. 
C(O)NR'R''NR'C(O)R2, C(O)OR, OC(O)R', 
OC(O)OR1, CH(-NR')NR'R'', NHC(= 
NR')NR'R'', S(O)R', S(O).R', S(O)NR'R'', 
S(O)NR'R'', NR'S(O)R', and NR'S (0).R'; 

0401) R', at each occurrence, is independently 
selected from 

0402 C, alkyl substituted with 0-1 R', 
0403) Calkenyl substituted with 0-1 R', 
04.04] C-alkynyl substituted with 0-1 R*, 
04.05 C. cycloalkyl substituted with 0-3 R', 
0406) phenyl substituted with 0-5 R; 
0407 Co carbocyclic group substituted with 0-3 
R, and 

0408 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R31; 

04.09 R', at each occurrence, is independently 
selected from phenyl substituted with 0-5 R; 
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0410 Co carbocyclic group Substituted with 0-3 
R, and 

0411 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R31; 

0412) R', at each occurrence, is independently 
Selected from 

0413 H, C alkyl, Calkenyl, and C alkynyl, 
0414) alternatively, R'' and R'join to form a 5- or 
6-membered ring optionally substituted with -O- 
or -N(R')-; 

0415 alternatively, R'' and R' when attached to N 
may be combined to form a 9- or 10-membered bicyclic 
heterocyclic ring System containing from 1-3 heteroa 
toms Selected from the group consisting of N, O, and S, 
wherein Said bicyclic heterocyclic ring System is unsat 
urated or partially Saturated, wherein Said bicyclic 
heterocyclic ring system is substituted with 0-3 R'; 

0416) R', at each occurrence, is independently 
Selected from H, methyl, ethyl, propyl, and butyl, 

0417) R', at each occurrence, is independently 
Selected from 

0418 H, C alkyl, Calkenyl, and C alkynyl, 
0419 R', at each occurrence, is independently 
Selected from 

0420 H, OH, F, C1, CN, NO, CF, SOR", 
NR'R'', —C(=O)H, methyl, ethyl, methoxy, 
ethoxy, trifluoromethyl, and trifluoromethoxy; 

0421) R', at each occurrence, is independently 
Selected from 

0422 H, OH, halo, CF, SOR', NR'R'', and C. 
alkyl, 

0423) R, at each occurrence, is independently 
Selected from 

0424 H, OH, halo, CN, NO, CF, SOR", 
NR'R'7, -C(=O)H, 

0425 C. alkyl, Calkenyl, Ce alkynyl, 
0426 C. cycloalkyl, C. haloalkyl, C. 
haloalkyl-oxy-, 

0427 C alkyloxy-, 
0428 C alkylthio-, C alkyl-C(=O), C. 
alkyl-C(=O)NH-, C alkyl-OC(=O)-, -C 
alkyl-C(=O)C)-, C. cycloalkyl-oxy-, C. 
cycloalkylmethyl-oxy-, 

0429 C alkyl Substituted with OH, methoxy, 
ethoxy, propoxy, or butoxy; and 

0430 C, alkenyl substituted with OH, methoxy, 
ethoxy, propoxy, or butoxy, 

0431) R', at each occurrence, is independently 
Selected from 

0432 H, CF, halo, OH, COH, SOR, NR'R'7, 
NO, CN, 
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0433 Cls alkenyl, Cs alkynyl, C. alkoxy, C 
haloalkyl 

0434) C alkyl substituted with 0-1 R', 
0435 aryl substituted with 0-3 R', and 
0436 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R44; 

0437) R', at each occurrence, is independently 
Selected from 

0438 H, CF, halo, OH, CH, SOR, NR'R'7, 
NO, CN, CH(-NH)NH, NHC(=NH)NH, 

0439 C alkenyl, Ce alkynyl, C. alkoxy, C 
haloalkyl, C. cycloalkyl, 

0440 C. alkyl substituted with 0-1 R', 
0441) aryl substituted with 0-3 R', and 
0442 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R“; 

0443) R' is Cecycloalkyl or arylsubstituted with 0-3 
R4; 

0444) R", at each occurrence, is independently 
selected from H, halo, -OH, NR'R'7, CH, SOR", 
-CF, -OCF, -CN, -NO, C- alkyl, and C. 
alkoxy, 

0445) R' is C, alkyl; 
0446 R', at each occurrence, is independently 
Selected from H and C alkyl, 

0447) R', at each occurrence, is independently 
Selected from H and C alkyl, 

0448 k is 1 or 2; 
0449 m is 0 or 1; and 
0450 n is 0, 1 or 2. 

0451 4) In a more preferred embodiment, the present 
invention provides the method as defined in Claim 2 where 
in the compound administered: 

0452 X is -CH-; 
0453 R' is selected from 

0454) H, 
0455 C, alkyl, 
0456 Calkenyl, 

0457 C alkynyl, 
0458 C. cycloalkyl, 

0459 C alkyl substituted with 0-1 R, 
0460) 
0461) 

C- alkenyl substituted with 0-1 R, and 
Cs alkynyl substituted with 0-1 R; 
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0462) R, at each occurrence, is independently selected 
from 

0463 C alkyl, 
0464 Calkenyl, 
0465 C. alkynyl, 
0466 C cycloalkyl, 
0467 phenyl substituted with 0-5 R'; 
0468 C. carbocyclic group Substituted with 0-3 
R', and 

0469 5-6 membered heterocyclic ring system con 
taining 1, 2, or 3 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R; 

0470 R is H, methyl, ethyl, propyl, or butyl; 
0471) R' is H, methyl, ethyl, methoxy, -OH, or 
-CF; 

0472 R is H; 
0473) R7 and R', at each occurrence, are independently 
Selected from 

0474 H., halo, -CF, 
-NO, -NR'R'7, 

0475 C alkyl, C. alkenyl, C. alkynyl, C. 
haloalkyl, Calkoxy, (Chaloalkyl)oxy, 

-OCF, -OH, -CN, 

0476) Co cycloalkyl substituted with 0-2 R, 
0477 C, alkyl substituted with 0-2 R', 
0478 Co carbocyclic group Substituted with 0-3 
R33, 

0479) 
0480 5-6 membered heterocyclic ring system con 
taining 1, 2, or 3 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R31; 

0481 R is selected from 
0482 H, halo, -CF, 
-NO, 

0483 C alkyl, C. alkenyl, C. alkynyl, C. 
haloalkyl, Calkoxy, (C. haloalkyl)oxy, 

0484) 

aryl substituted with 0-5 R, and 

-OCF, -OH, -CN, 

Co cycloalkyl substituted with 0-2 R, 
0485 C, alkyl substituted with 0-2 R', 
0486 Calkenyl substituted with 0-2 R', 
0487) C. alkynyl substituted with 0-1 R', 
(0488 Co carbocyclic group Substituted with 0-3 
R., 

0489 
0490 5-6 membered heterocyclic ring system con 
taining 1, 2, or 3 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R31; 

aryl substituted with 0-5 R, 

11 
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0491) OR', SR, NR'R'', NRC(O)R', 
NR2C(O)OR15, NRS(O).R. and 
NRC(O)NHR'; 

0492) R' is selected from 
0493 H, halo, -CF, -CN, -NO, 
0494 C- alkyl, C alkenyl, C- alkynyl, C. 
haloalkyl, Calkoxy, (C- haloalkyl)oxy, 

0495) 
0496) 
R33, 

0497) 
0498 5-6 membered heterocyclic ring system con 
taining 1, 2, or 3 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R31; 

0499 R', at each occurrence, is independently 
Selected from 

0500 C alkyl substituted with 0-1 R', 
0501) Calkenyl substituted with 0-1 R', 
0502 C. alkynyl substituted with 0-1 R', 

Co cycloalkyl substituted with 0-2 R, 
Co carbocyclic group Substituted with 0-3 

aryl substituted with 0-5 R, and 

0503) C cycloalkyl substituted with 0-3 R, 
0504) phenyl substituted with 0-5 R: 
0505 Co carbocyclic group Substituted with 0-3 
R, and 

0506 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R31; 

0507) R', at each occurrence, is independently 
Selected from 

0508) phenyl substituted with 0-5 R; 
0509 Co carbocyclic group Substituted with 0-3 
R, and 

0510) 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R31; 

0511) R', at each occurrence, is independently 
Selected from 

0512 H, C alkyl, Calkenyl, and C alkynyl, 
0513) alternatively, R'' and R' join to form a 5- or 
6-membered ring optionally substituted with -O- or 
-N(R')–: 

0514) alternatively, R'' and R' when attached to N 
may be combined to form a 9- or 10-membered bicyclic 
heterocyclic ring System containing from 1-3 heteroa 
toms Selected from the group consisting of one N, two 
N, three N, one None O, and one None S; wherein said 
bicyclic heterocyclic ring System is unsaturated or 
partially Saturated, wherein Said bicyclic heterocyclic 
ring system is substituted with 0-2 R'; 
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0515 R14, at each occurrence, is independently 
Selected from H, methyl, ethyl, propyl, and butyl, 

0516) R', at each occurrence, is independently 
Selected from H, methyl, ethyl, propyl, and butyl, 

0517) R', at each occurrence, is independently 
Selected from 

0518) H, OH, F, Cl, CN, NO, methyl, ethyl, meth 
oxy, ethoxy, trifluoromethyl, and trifluoromethoxy, 

0519) R', at each occurrence, is independently 
Selected from 

0520 H, OH, halo, CF, methyl, ethyl, and propyl; 
0521) R', at each occurrence, is independently 
Selected from 

0522 H, OH, halo, CN, NO, CF, SOR, 
NR'R'7, -C(=O)H, 

0523 C- alkyl, Calkenyl, Ce alkynyl, 
0524 C. cycloalkyl, C. haloalkyl, C. 
haloalkyl-oxy-, 

0525 C. alkyloxy-, 
0526 C alkylthio-, C alkyl-C(=O), C. 
alkyl-C(=O)NH-, Calkyl-OC(=O)-, 

0527 C alkyl-C(=O)C)-, C. cycloalkyl-oxy-, 
C, cycloalkylmethyl-oxy-; 

0528 C alkyl substituted with OH, methoxy, 
ethoxy, propoxy, or butoxy; and 

0529 Calkenyl substituted with OH, methoxy, 
ethoxy, 

0530 propoxy, or butoxy; 
0531) R', at each occurrence, is independently 
Selected from 

0532 H, CF, halo, OH, COH, SOR's, NR'R'7, 
NO, CN, 

0533 C alkenyl, C. alkynyl, C- alkoxy, C 
haloalkyl, and C alkyl, 

0534) R', at each occurrence, is independently 
Selected from 

0535 H, CF, halo, OH, CH, SOR', NR'R'7, 
NO, CN, CH(-NH)NH, NHC(=NH)NH, 

0536 C alkenyl, C. alkynyl, C- alkoxy, C 
haloalkyl, C. cycloalkyl, and C alkyl, 

0537) R' is cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl, phenyl, or pyridyl, each Substituted with 
0-3 R'; 

0538) R', at each occurrence, is independently 
selected-from H, halo, -OH, NR'R'', C.H, SOR", 
-CF, -OCF, -CN, NO, methyl, ethyl, propyl, 
butyl, methoxy, ethoxy, propoxy, and butoxy, 

0539) R' is methyl, ethyl, propyl, or butyl; 
0540 R', at each occurrence, is independently 
Selected from H, methyl, ethyl, propyl, and butyl, 
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0541) R', at each occurrence, is independently 
Selected from from H, methyl, ethyl, propyl, and butyl, 

0542 k is 1; 
0543 
0544 n is 0, 1 or 2. 

0545) 5. In a more preferred embodiment, the present 
invention provides the method as defined in Claim 2 where 
in the compound administered: 

0546 X is -CH-; 
0547) R' is selected from 
0548 H, 
0549 C alkyl, 

0550 Calkenyl, 
0551) 
0552) 
0553) 
0554 
0555) 

m is 1; and 

C2-alkynyl, 
C. cycloalkyl, 
C, alkyl substituted with 0-1 R, 
C- alkenyl substituted with 0-1 R, and 
Cs alkynyl substituted with 0-1 R; 

0556) R, at each occurrence, is independently selected 
from 

0557) 
0558) 
0559) 
0560 
0561) 
0562 C. carbocyclic group Substituted with 0-3 
R', and 

CA alkyl, 
C2-alkenyl, 
C2-alkynyl, 
C. cycloalkyl, 
phenyl substituted with 0-5 R'; 

0563 5-6 membered heterocyclic ring system con 
taining 1, 2, or 3 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R; 

0564) R is H, methyl, ethyl, propyl, or butyl; 
0565 R is H, methyl, ethyl, methoxy, -OH, or 
-CF; 

0566), R is H; 
0567 R7 and R, at each occurrence, are independently 
Selected from 

0568 H, F, Cl, -CH, -OCH, -CF, 
-CN, and -NO, 

0569 R is selected from 
0570 H, F, Cl, Br, -CF, 
-NO, 

0571 C alkyl, C alkenyl, C- alkynyl, C. 
haloalkyl, Calkoxy, (Chaloalkyl)oxy, 

0572) Co cycloalkyl substituted with 0-2 R, 
0573 C alkyl substituted with 0-2 R', 
0574 Calkenyl substituted with 0-2 R', 

-OCF, 

-OCF, -OH, -CN, 
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0575 C. alkynyl substituted with 0-1 R', 
0576 Co carbocyclic group Substituted with 0-3 
R33, 

0577) aryl substituted with 0-5 R, 
0578 5-6 membered heterocyclic ring system con 
taining 1, 2, or 3 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R31 

0579) OR 12, SR 12, NR12R13, NR1°C(O)R 15, 
NRC(O)OR, NRPS(O).R', and 
NR2C(O)NHR's; 

0580) R' is selected from 
0581 H, halo, -CF, -CN, -NO, 
0582 C alkyl, C. alkenyl, C- alkynyl, C. 
haloalkyl, Calkoxy, (C. haloalkyl)oxy, 

0583 Co cycloalkyl substituted with 0-2 R, 
0584) Co. carbocyclic group Substituted with 0-3 
R33, 

0585) 
0586 5-6 membered heterocyclic ring system con 
taining 1, 2, or 3 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R31; 

aryl substituted with 0-5 R, and 

0587) R', at each occurrence, is independently 
Selected from 

0588 C. alkyl substituted with 0-1 R', 
0589 C alkenyl substituted with 0-1 R', 
0590 C alkynyl substituted with 0-1 R', 
0591) 
0592) 
0593 Co carbocyclic group Substituted with 0-3 
R, and 

C. cycloalkyl substituted with 0-3 R, 
phenyl substituted with 0-5 R; 

0594 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R31; 

0595) R', at each occurrence, is independently 
Selected from 

0596) phenyl substituted with 0-5 R; 
0597 Co carbocyclic group Substituted with 0-3 
R, and 

0598 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R31; 

0599 R', at each occurrence, is independently 
Selected from 

0600 H, C alkyl, Calkenyl, and C alkynyl; 
0601) alternatively, R'' and R' join to form a 5- or 
6-membered ring optionally substituted with -O- or 
-N(R')–: 
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0602) alternatively, R'' and R' when attached to N 
may be combined to form a 9- or 10-membered bicyclic 
heterocyclic ring System containing from 1-3 heteroa 
toms Selected from the group consisting of N, O, and S; 
wherein Said bicyclic heterocyclic ring System is 
Selected from indolyl, indolinyl, indazolyl, benzimida 
Zolyl, benzimidazolinyl, benztriazolyl, benZOxazolyl, 
benzoxazolinyl, benzthiazolyl, and dioxobenzthiazolyl, 
wherein Said bicyclic heterocyclic ring System is Sub 
stituted with 0-1 R'; 

0603 R', at each occurrence, is independently 
Selected from H, methyl, ethyl, propyl, and butyl, 

0604) R', at each occurrence, is independently 
Selected from H, methyl, ethyl, propyl, and butyl, 

0605) R', at each occurrence, is independently 
Selected from 

0606 H, OH, F, Cl, CN, NO, methyl, ethyl, meth 
oxy, ethoxy, trifluoromethyl, and trifluoromethoxy, 

0607) R', at each occurrence, is independently 
Selected from 

0608 H, OH, halo, CF, methyl, ethyl, and propyl; 
0609 R, at each occurrence, is independently 
Selected from 

0610 H, OH, halo, CN, NO, CF, SOR, 
NR'R'7, -C(=O)H, 

0611 Ce alkyl, Calkenyl, Ce alkynyl, 
0.612) C cycloalkyl, C. haloalkyl, C. 
haloalkyl-oxy-, 

0613 Calkyloxy-, 
0614 Calkylthio-, Calkyl-C(=O), Calkyl-C(= 
O)NH-, Calkyl-OC(=O)-, 

0615 C alkyl-C(=O)C)-, C. cycloalkyl-oxy-, 
C, cycloalkylmethyl-oxy-; 

0616) C. alkyl Substituted with OH, methoxy, 
ethoxy, propoxy, or butoxy, and 

0.617 C- alkenyl substituted with OH, methoxy, 
ethoxy, propoxy, or butoxy, 

0618) R', at each occurrence, is independently 
Selected from 

0619) H, CF, halo, OH, COH, SOR', NR'R'7, 
NO, CN, 

0620 C- alkenyl, C. alkynyl, C- alkoxy, C 
haloalkyl, and C alkyl, 

0621) R', at each occurrence, is independently 
Selected from 

0622 H, CF, halo, OH, CH, SOR", NR'R'7, 
NO, CN, CH(-NH)NH, NHC(=NH)NH, 

0623 C- alkenyl, C alkynyl, C- alkoxy, C 
haloalkyl, C. cycloalkyl, and C alkyl, 

0624) R' is cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl, phenyl, or pyridyl, each Substituted with 
0-3 R'; 
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0625) R', at each occurrence, is independently 
selected from H, halo, -OH, NR'R'', COH, 
SOR", -CF, -OCF, -CN, -NO, methyl, 
ethyl, propyl, butyl, methoxy, ethoxy, propoxy, and 
butoxy; 

0626) R' is methyl, ethyl, propyl, or butyl; 
0627) R', at each occurrence, is independently 
Selected from H, methyl, ethyl, propyl, and butyl, 

0628) R', at each occurrence, is independently 
Selected from from H, methyl, ethyl, propyl, and butyl, 

0629 k is 1; 
0630 m is 1; and 
0631 n is 0, 1 or 2. 

0632 6 In a more preferred embodiment, the present 
invention provides the method as defined in Claim 2 where 
in the compound administered: 

0633 X is -CH-; 
0634) R' is selected from H, 

0635) Cls alkyl substituted with 0-1 R, 
0636) Cls alkenyl substituted with 0-1 R, and 
0637 C. alkynyl substituted with 0-1 R; 

0638) R is C. cycloalkyl; 
0639 R is H, methyl, ethyl, or propyl; 
0640 R is H, methyl, or ethyl; 
0641) R' is H; 
0642) R' and R', at each occurrence, are independently 
Selected from 

0643 H, F, Cl, -CH, -OCH, -CF, 
-CN, and -NO, 

0644 R is selected from 
0645 methyl substituted with R'; 
0646) ethenyl substituted with R'; OR', SR', 
NR12R13, NR2C(O)R 15, NR2C(O)OR15, 
NRS(O).R', and NRC(O)NHR'. 

0647) R' is selected from 
0648 phenyl-substituted with 0-5 fluoro; 
(0649) 2-(HCCHC(=O))-phenyl-substituted with 
Re; 

0650) 2-(HCC(=O))-phenyl-substituted with R: 
0651) 2-(HC(=O))-phenyl-substituted with R: 
(0652) 2-(HCCH(OH))-phenyl-substituted with 
Re; 

(0.53 2-(HCCHCH(OH))-phenyl-substituted with 
Re; 

0654) 2-(HOCH-)-phenyl-substituted with R: 
0655 2-(HOCHCH-)-phenyl-substituted with R: 
0656. 2-(HCOCH)-phenyl-substituted with R: 

-OCF, 
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(057 2-(HCOCHCH-)-phenyl-substituted with 
Re; 

(0658 2-(HCCH(OMe))-phenyl-substituted with 
Re; 

0659 2-(HCOC(=O))-phenyl-substituted with R: 
(060) 2-(HOCH-CH=CH)-phenyl-substituted with 
Re; 

0661) 2-((MeOC=O)CH=CH)-phenyl-substituted 
with R: 

0662 2-(methyl)-phenyl-substituted with R; 
0663 2-(ethyl)-phenyl-substituted with R: 
0664) 2-(i-propyl)-phenyl-substituted with R: 
0665 2-(F3C)-phenyl-substituted with R: 
0666) 2-(NC)-phenyl-substituted with R: 
0667 2-(HCO)-phenyl-substituted with R: 
0668) 2-(fluoro)-phenyl-substituted with R: 
0669 2-(chloro)-phenyl-substituted with R: 
0670) 3-(NC)-phenyl-substituted with R: 
0671 3-(HCO)-phenyl-substituted with R: 
0672) 3-(fluoro)-phenyl-substituted with R: 
0673) 3-(chloro)-phenyl-substituted with R: 
0674) 4-(NC)-phenyl-substituted with R: 
0675) 4-(fluoro)-phenyl-substituted with R: 
0676 4-(chloro)-phenyl-substituted with R: 
0677 4-(HCS)-phenyl-substituted with R: 
0678) 4-(HCO)-phenyl-substituted with R: 
0679) 4-(ethoxy)-phenyl-substituted with R: 
0680) 4-(i-propoxy)-phenyl-substituted with R: 
0681) 4-(i-butoxy)-phenyl-substituted with R; 
0682) 4-(HCCHCHC(=O))-phenyl-substituted 
with R: 

0683 4-((HC). CHC(=O))-phenyl-substituted with 
R33; 

(0684) 4-(HCCHC(=O))-phenyl-substituted with 
Re; 

0685) 4-(HCC(=O))-phenyl-substituted with R: 
0686) 4-(HCCHCH-CH(OH))-phenyl-substituted 
with R: 

0687 4-((HC). CHCH(OH))-phenyl-substituted 
with R: 

0688) 4-(HCCHCH(OH))-phenyl-substituted with 
R33; 

0689) 4-(HCCH(OH))-phenyl-substituted with 
R33; 

0690 4-(cyclopropyloxy)-phenyl-substituted with 
R33; 
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0691) 4-(cyclobutyloxy)-phenyl-substituted with 0728) 4-(HCCHCHC(=O))-phenyl-substituted 
R; and with R: 

(og? 4-(cyclopentyloxy)-phenyl-Substituted with (or 4-((HC). CHC(=O))-phenyl-substituted with 

0693) R' is selected from (0730 4-(HCCHC(=O))-phenyl-substituted with 
0694) phenyl-substituted with 0-5 fluoro; Re; 
0695 2-(HCCHC(=O))-phenyl-substituted with 0731) 4-(HCC(=O))-phenyl-substituted with R: 

33. 

Re; (07324-(HCCHCH-CH(OH)-phenyl-substituted 
0696. 2-(HCC(=O))-phenyl-substituted with R: with R: 
0697 2-(HC(=O))-phenyl-substituted with R: 0733 4-((HC). CHCH(OH))-phenv1-Substituted pneny 3-2 pneny 

33. 
0698 2-(HCCH(OH))-phenyl-substituted with with R: 
R33; 0734) 4-(HCCHCH(OH))-phenyl-substituted with 

33. 
0699 2-(HCCHCH(OH))-phenyl-substituted with Re; 
R33; 0735) 4-(HCCH(OH))-phenyl-substituted with 

33. 0700 2-(HOCH-)-phenyl-substituted with R: Re; 
0701] 2-(HOCHCH-)-phenyl-substituted with R: (0. 4-(cyclopropyloxy)-phenyl-Substituted with 
0702 2-(HCOCH)-phenyl-substituted with R: s 

0737 4-(cvclobutvloXv)-phenvl-Substituted ith 0703 2-(HCOCHCH-)-phenyl-substituted with (7. eye obutyloxy)-phenyl-substitute W 
R33; s 

0704 2-(HCCH(OMe))-phenyl-substituted with (or, 4-(cyclopentyloxy)-phenyl-Substituted with 
R33; s 

13 
0705) 2-(HCOC(=O))-phenyl-substituted with R: 0739) R' is H, methyl, or ethyl; 
0706. 2-(HOCH-CH=CH)-phenyl-substituted with 0740 alternatively, R'' and R' join to form a. 5- O 
R33. 6-membered ring Selected from pyrrolyl, pyrrolidinyl, 

s imidazolyl, piperidinyl, piperizinyl, methylpiperizinyl, 
0707 2-((MeOC=O)CH=CH)-phenyl-substituted and morpholinyl; 
with R: 

0741) alternatively, R'' and R' when attached to N 
0708) 2-(methyl)-phenyl-substituted with R: may be combined to form a 9- or 10-membered bicyclic 
0709 2-(ethyl)-phenyl-substituted with R: heterocyclic ring System containing from 1-3 heteroa 

33 toms Selected from the group consisting of N, O, and S; 
0710) 2-(i-propyl)-phenyl-substituted with R; wherein Said bicyclic heterocyclic ring System is 
0711 2-(F3C)-phenyl-substituted with R: Selected from indolyl, indolinyl, indazolyl, benzimida 

33 Zolyl, benzimidazolinyl, benztriazolyl, benZOxazolyl, 
0712) 2-(NC)-phenyl-substituted with R: benzoxazolinyl, benzthiazolyl, and dioxobenzthiazolyl, 
0713 2-(HCO)-phenyl-substituted with R: yer 's heterocyclic ring System is Sub 

Stituted With U 
0714) 2-(fluoro)-phenyl-substituted with R: 15 
0715 2-(chloro)-phenyl-substituted with R: 0742) R' is H, methyl, ethyl, propyl, or butyl; 

16 

0716) 3-(NC)-phenyl-substituted with R: (97). fro each occurrence, is independently 
0717 3-(HCO)-phenvl-substituted with R: 0717 3-(HCO)-phenyl-subs rule wi s 0744) H, OH, F, Cl, CN, NO, methyl, ethyl, meth 
0718 3-(fluoro)-phenyl-substituted with R: oxy, ethoxy, trifluoromethyl, and trifluoromethoxy, 
0719 3-(chloro)-phenyl-substituted with R: 0745) R, at each occurrence, is independently 
0720 4-(NC)-phenyl-substituted with R: Selected from 

0721) 4-(fluoro)-phenyl-substituted with R: (074 H, CCHs. -OCH, -CF, -OCF, 
s 

0722) 4-(chloro)-phenyl-substituted with R: 0747 k is 1 2 
IS 1, 0723) 4-(HCS)-phenyl-substituted with R: 

: 33 0748 m is 1; and 0724) 4-(HCO)-phenyl-substituted with R: 
: 33 0749 n is 1 or 2. 0725) 4-(ethoxy)-phenyl-substituted with R: 

-?i- : 1 D33. 0750 7. In a more preferred embodiment, the present 
0726 4-(i-propoxy)-phenyl-substituted with R; invention provides the method as defined in Claim 2 where 
0727 4-(i-butoxy)-phenyl-substituted with R: the compound administered is a compound of Formula (I-a): 
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0837 -S(O)R. –S(O)NR'R'', and NR'S(O).R. NR C(O)R, NRC(O)OR5, 
-NRS(O).R. NR'S(O).R, and NRC(O)NHR'. 

0838) R, at each occurrence, is independently selected 0865) R' is selected from H, -OH, 
from 
0839 Calkyl 0866 C alkyl substituted with 0-1 R', 14 al Kyl, 
0840 Calkenyl 0867) C. alkenyl substituted with 0-1 R', 

2-4 s 

0841 C alkynyl, 0868 C. alkynyl substituted with 0-1 R', and 
0842) C cycloalkyl, 0869 C alkoxy; 
0843) aryl substituted with 0-5 R'; 0870) R' is selected from 
(oth -10 carbocyclic group Substituted with 0-3 0871 Calkoxy, 

, an 0872 C. cycloalkyl, 
0845 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 0873 Co carbocyclic group Substituted with 0-3 
group consisting of N, O, and S substituted with 0-3 R33, 

41. 

R"; 0874) phenyl substituted with 0-3 R', and 
0846) R, at each occurrence, is independently selected 0875 5-6 membered heterocyclic ring system con f 

O taining 1, 2, or 3 heteroatoms Selected from the 
0847 H, C alkyl, Calkenyl, C. alkynyl, and group consisting of N, O, and S substituted with 0-2 
Calkoxy; R“; 

(0848) alternatively, R and R join to form a 5- or 0876 R'' is selected from 
6-membered ring optionally substituted with -O- or 
-N(R)-; 0877 H, halo, -CF, -CN, -NO, 

0849) R', at each occurrence, is independently selected 0878 Cs alkyl, Cs alkenyl, Cs alkynyl, C. 
from H, methyl, ethyl, propyl, and butyl, haloalkyl, Cs alkoxy, Co cycloalkyl, 

0850 R is H, methyl, ethyl, propyl, or butyl; 0879 Co carbocyclic group Substituted with 0-3 
0851) R' is selected from R33, 

0852) H, -OH, -NR'R'7, -CF, 0880 aryl substituted with 0-5 R, 
0853 C. alkyl, C. alkenyl, C- alkynyl, C. 0881 5-10 membered heterocyclic ring system con 
alkoxy, taining from 1-4 heteroatoms Selected from the 

0854 Chaloalkyl, C. cycloalkyl, and p consisting of N, O, and S substituted with 0-3 

0855 aryl substituted with 0-3 R'; s 
ary O882) OR 12, SR 12, NR2R1, C(O)H, C(O)R12, 

0856 R is H; C(O)NR'R'', NR'C(O)R2, C(O)OR1, OC(O)R', 
12 

0857) R', R, and R', at each occurrence, are indepen- OC(O)OR', 
dently selected from (0883), CH(-NR)NR'R'', NHC(=NR')NR'R'', 

12 12 13 12 13 O858) H, halo, -CF, OCF, -OH, -CN, SORSO).R.S.O)NR'R'', S(O)NR'R''. 
-NO, NR'R'7, NR S(O)R s and NR S(O).R 

0859 Cs alkyl, Cs alkenyl, Cs alkynyl, C. 0884) R', at each occurrence, is independently 
haloalkyl, Cs alkoxy, (C. haloalkyl)oxy, Selected from 

0860 C, alkyl substituted with 0-2 R', 0885 C, alkyl, 
0861 Co carbocyclic group Substituted with 0-3 0886 Calkenyl, 

33 R., 
0887 Calkynyl, 0862 aryl substituted with 0-5 R, 0887) C. alkyny 

0863 5-10 membered heterocyclic ring system con- 0888 C. cycloalkyl, 
taining from 1-4 heteroatoms Selected from the 0889) phenyl substituted with 0-5 R; 
group consisting of N, O, and S substituted with 0-3 
R31; 0890 Co carbocyclic group Substituted with 0-3 

33 

0864) OR', SR, NR'R'', C(O)H, C(O)R, R, and 
C(O)NR'R'', NR'C(O)R. C(O)OR, 0891 5-10 membered heterocyclic ring system con 
OC(O)R, OC(O)OR, CH(-NR')NR'R'', taining from 1-4 heteroatoms Selected from the 
NHC(=NR'')NR'R', S(O)R', S(O).R. group consisting of N, O, and S substituted with 0-3 
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0916) R', at each occurrence, is independently 
Selected from H, 

0917 C alkyl, -C(=O)NH(C. alkyl), -SO(C- 

0892) R', at each occurrence, is independently 
Selected from 

0893 H, C alkyl, Calkenyl, and C alkynyl; 
0894) alternatively, R'' and R' join to form a 5- or 
6-membered ring optionally substituted with -O- or 

0895) R', at each occurrence, is independently 
Selected from H and C alkyl, 

0896) R', at each occurrence, is independently 
Selected from 

0897 H, OH, halo, CF, SOR', NR'R'7, methyl, 
ethyl, and propyl; 

0898) R, at each occurrence, is independently 
Selected from 

0899 H, OH, halo, CN, NO, CF, SOR, 
NR'R'', C.s alkyl, Cs alkenyl, Cs alkynyl, Cas 
cycloalkyl, Chaloalkyl, Chaloalkyl-oxy-, C 
alkyloxy-, C alkylthio-, C alkyl-C(=O)-, and 
C, alkyl-C(=O)NH-; 

0900) R', at each occurrence, is independently 
Selected from 

0901) H, CF, halo, OH, COH, SOR", NR'R'7, 
NO, CN, =O, 

0902 Cls alkenyl, Cs alkynyl, C. alkoxy, C 
haloalkyl 

0903 C alkyl substituted with 0-1 R', 
0904) aryl substituted with 0-3 R', and 
0905 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R“; 

0906) R', at each occurrence, is independently 
Selected from 

0907 H, CF, halo, OH, COH, SOR', SR', 
NR'R'7, OR, NO, CN, CH(-NH)NH, NHC(= 
NH)NH, 

0908 Coalkenyl, C- alkynyl, C. alkoxy, C 
haloalkyl, C. cycloalkyl, 

0909 C alkyl substituted with 0-1 R', 
0910 aryl substituted with 0-3 R', and 
0911 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R44; 

0912) R' is C3-6 cycloalkyl or aryl substituted with 
0-3 R'; 

0913) R', at each occurrence, is independently 
selected from H, halo, -OH, NR'R'', COH, 
SOR", -CF, -OCF, -CN, -NO, C, alkyl, 
and C alkoxy, 

0914) R' is C, alkyl; 
0915) R', at each occurrence, is independently 
Selected from H and C alkyl, 

0918) R', at each occurrence, is independently 
selected from H, C, alkyl, -C(=O)NH(C. alkyl), 
-C(=O)0(C, alkyl), -C(=O)(C, alkyl), and -C(= 
O)H; 

0919 k is 1 or 2; 
0920 m is 0, 1, or 2; and 
0921 n is 0, 1 or 2. 

0922 10. In a more preferred embodiment, the present 
invention provides the method as defined in Claim 9 where 
in the compound administered: 

0923 X is -CHR'— or -C(=O)–: 
0924) R' is selected from 

0925 C. alkyl substituted with Z. 
0926 Cls alkenyl substituted with Z, 
0927 C alkynyl substituted with Z. 
0928 C. cycloalkyl substituted with Z, 

0929 aryl substituted with Z, 
0930 5-6 membered heterocyclic ring system con 
taining at least one heteroatom Selected from the 
group consisting of N, O, and S, Said heterocyclic 
ring System Substituted with Z; 

0931 Cls alkyl substituted with 0-2 R, 
0932 Cs alkenyl substituted with 0-2 R and 
0933 C. alkynyl substituted with 0-2 R; 

0934 Z is selected from H, 

0935) -CH(OH)R’, 
0936 –C(ethylenedioxy)R’, 
0937 -OR, 
0938) - SR, 
0939) - NRR, 

0941 -C(O)NRR, 
0942) - NRC(O)R’, 
0943 –C(O)OR, 

0945) -CH(-NR")NRR, 

0947 –S(O).R. 
0948 –S(O)NR'R', and -NRS(O).R. 
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0949) R, at each occurrence, is independently selected 
from 

0950 Calkyl, 
0951 Calkenyl, 
0952 C- alkynyl, 
0953 C. cycloalkyl, 
0954) aryl substituted with 0-5 R'; 
0955 Co carbocyclic group Substituted with 0-3 
R', and 

0956 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R; 

0957) R, at each occurrence, is independently selected 
from 

0958 H, C alkyl, Calkenyl, C. alkynyl, and 
Calkoxy; 

0959 alternatively, R and R join to form a 5- or 
6-membered ring optionally substituted with -O- or 
-N(R)-; 

0960) R', at each occurrence, is independently selected 
from H, methyl, ethyl, propyl, and butyl, 

0961 R is H, methyl, or ethyl; y y 

0962 R is selected from 
0963 H, -OH, -NR'R'7, -CF, 
0964 C alkyl, C. alkenyl, C. alkynyl, C. 
alkoxy, 

0965 Chaloalkyl, and C cycloalkyl; 

0966 R is H; 
0967) R, R, and R', at each occurrence, are indepen 
dently selected from 

0968 H, halo, -CF, —OCF, -OH, -OCH, 
–CN, -NO, -NR'R'7, 

096.9 C alkyl, Ce alkenyl, Ce alkynyl, C. 
haloalkyl, Calkoxy, (C. haloalkyl)oxy, 

0970 C, alkyl substituted with 0-2 R' 
0971 Co carbocyclic group Substituted with 0-3 
R33, 

0972) aryl substituted with 0-5 R, 
0973 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
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0979) R' is selected from H, -OH, C, alkyl, C. 
alkoxy, and C, alkyl substituted with 0-1 R'; 

0980) R'is C. cycloalkylor phenyl substituted with 
0-3 R; 

0981) R' is selected from 
0982 H, halo, -CF, -OCF, -OH, -OCH, 
–CN, -NO, -NR'R'7, 

0983 C alkyl, Ce alkenyl, Ce alkynyl, C. 
haloalkyl, Calkoxy, (Chaloalkyl)oxy, 

0984 Co carbocyclic group Substituted with 0-3 
R33, 

0985) aryl substituted with 0-5 R, 
0986 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R31; 

0988) R', at each occurrence, is independently 
Selected from 

0989 C alkyl, 
0990 Calkenyl, 
0991 C alkynyl, 
0992 C. cycloalkyl, 
0993) phenyl substituted with 0-5 R: 
0994) Co. carbocyclic group Substituted with 0-3 
R, and 

0995 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R31; 

0996) R', at each occurrence, is independently 
Selected from 

0997 H, C alkyl, Calkenyl, and C alkynyl; 
0998 alternatively, R'' and R' join to form a 5- or 
6-membered ring optionally substituted with -O- or 
-N(R')–: 

0999 R', at each occurrence, is independently 
Selected from H and C alkyl, 

1000 R', at each occurrence, is independently 
Selected from 

1001 H, OH, halo, CF, methyl, and ethyl; 
1002) R, at each occurrence, is independently 
Selected from 
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1003 H, OH, halo, CN, NO, CF, methyl, and 
ethyl; 

1004) R', at each occurrence, is independently 
Selected from 

1005 H, CF, halo, OH, COH, SOR", NR'R'7, 
NO, CN, =O, 

1006 Cls alkenyl, Cs alkynyl, C. alkoxy, C 
haloalkyl, 

1007 C, alkyl substituted with 0-1 R', 
1008) aryl substituted with 0-3 R', and 
1009 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R44; 

1010) R', at each occurrence, is independently 
Selected from 

1011 H, CF, halo, OH, COH, SOR', SR', 
NR'R'7, OR, NO, CN, CH(-NH)NH, NHC(= 
NH)NH, 

1012 C2-alkenyl, C-6 alkynyl, C- alkoxy, C. 
haloalkyl, C. cycloalkyl, 

1013 C alkyl substituted with 0-1 R', 
1014) aryl substituted with 0-3 R', and 
1015 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R“; 

1016 
R4; 

R" is Cecycloalkyl or arylsubstituted with 0-3 

1017) R', at each occurrence, is independently 
selected from H, halo, -OH, NR'R'7, COH, 
SOR", -CF, -OCF, -CN, -NO, C, alkyl, 
and C alkoxy, 

1018) R' is C, alkyl; 
1019 R", at each occurrence, is independently 
Selected from H and C alkyl, 

1020) R', at each occurrence, is independently 
Selected from H, 

1021 C, alkyl, -C(=O)NH(C. alkyl), 
-SO(C- alkyl), -SO(phenyl), -C(=O)C)(C. 
alkyl), -C(=O)(C. alkyl), and -C(=O)H; 

1022) R', at each occurrence, is independently 
Selected from H, 

1024 k is 1 or 2; 

1025) 

1026 n is 0, 1 or 2. 

m is 0, 1, 2, and 

22 
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1027 11. In a more preferred embodiment, the present 
invention provides the method as defined in Claim 9 where 
in the compound administered: 

1028) X is -CH-; 
1029) R' is selected from 

1030) 
1031) 
1032) 
1033) 
1034) 
1035 5-6 membered heterocyclic ring system con 
taining at least one heteroatom Selected from the 
group consisting of N, O, and S, Said heterocyclic 
ring System Substituted with Z; 

1036 C- alkyl substituted with 0-2 R, and 
1037) C. alkenyl substituted with 0-2 R; 

1038 Z is selected from H, 

C. alkyl Substituted with Z, 
Calkenyl Substituted with Z, 
C. alkynyl Substituted with Z, 
C. cycloalkyl Substituted with Z, 
aryl Substituted with Z, 

1039) -CH(OH)R’, 
1040 –C(ethylenedioxy)R’, 
1041 -OR, 
1042 –SR, 
1043 -NRR, 

1045 -C(O)NRR, 

1047 –C(O)OR, 

1049 –S(O).R, 
1050 –S(O)NR'R', and -NRS(O).R. 

1051) R', at each occurrence, is independently selected 
from 

1052 phenyl substituted with 0-5 R'; 
1053 Co carbocyclic group Substituted with 0-3 
R', and 

1054 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R; 

1055) R, at each occurrence, is independently selected 
from 

1056 H, C alkyl, Calkenyl, C alkynyl, and 
Calkoxy; 

1057) alternatively, R and R join to form a 5- or 
6-membered ring optionally substituted with -O- or 
-N(R)-; 

1058) R', at each occurrence, is independently selected 
from H, methyl, ethyl, propyl, and butyl, 

1059 R is H; 
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1060 R is selected from H, -OH, -CF, methyl, 
ethyl, propyl, butyl, methoxy, and, ethoxy, 

1061 R is H; 
1062) R', R, and R', at each occurrence, are indepen 
dently selected from 
1063 H, halo, -CF, 
-CN, -NO, 

1064 C alkyl, Chaloalkyl, C. alkoxy, (C- 
haloalkyl)oxy, and 

1065 C. alkyl substituted with 0-2 R'; 
1066) R' is selected from 
1067 H., halo, -CF, -OCF, -OH, -OCH, 
-CN, -NO, 

1068 C. alkyl, C. haloalkyl, C. alkoxy, and 
(Chaloalkyl)oxy; 

1069) R, at each occurrence, is independently 
Selected from 

1070 H, OH, halo, CF, and methyl; 
1071) R', at each occurrence, is independently 
Selected from 

1072) H, CF, halo, OH, CH, SOR', NR'R'7, 
NO, CN, =O, 

1073 Cls alkenyl, Cs alkynyl, Calkoxy, C 
haloalkyl, 

1074) C alkyl substituted with 0-1 R', 
1075) 
1076 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R“; 

-OCF, -OH, -OCH, 

aryl Substituted with 0-3 R', and 

1077 R', at each occurrence, is independently 
Selected from 

1078 H, CF, halo, OH, COH, SOR', SR', 
NR'R'7, OR, NO, CN, CH(-NH)NH, NHC(= 
NH)NH, 

1079 C alkenyl, C- alkynyl, C. alkoxy, C 
haloalkyl, C. cycloalkyl, 

1080 C. alkyl substituted with 0-1 R', 
1081) 
1082) 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 

aryl Substituted with 0-3 R', and 

R44; 

1083) R' is cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl, 

1084) phenyl, or pyridyl, each substituted with 0-3 
R“; 

1085) R', at each occurrence, is independently 
selected from H, halo, -OH, NR'R'', COH, 
SOR", -CF, -OCF, -CN, -NO, methyl, 
ethyl, propyl, butyl, methoxy, ethoxy, propoxy, and 
butoxy; 
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1086) R' is methyl, ethyl, propyl, or butyl; 
1087) R', at each occurrence, is independently 
Selected from H, methyl, ethyl, propyl, and butyl, 

1088) R', at each occurrence, is independently 
Selected from 

1089 H, methyl, ethyl, n-propyl, i-propyl, n-butyl, 
i-butyl, -C(=O)NH(methyl), -C(=O)NH(ethyl), 
-SO(methyl), -SO(ethyl), -SO(phenyl), 
-C(=O)C(methyl)-C(=O)C)(ethyl), -C(=O)(m- 
ethyl), -C(=O)(ethyl), and -C(=O)H; 

1090 R", at each occurrence, is independently 
Selected from 

1092] k is 1: 
1093) 
1094 n is 0, 1 or 2. 

1095 12. In a more preferred embodiment, the present 
invention provides the method as defined in Claim 9 where 
in the compound administered: 

1096 X is -CH-; 
1097) R' is selected from 

1098) 
1099) 
1100) 
1101) 
1102) 
1103) 
1104) 
1105) 
1106) 
1107) 

1108 Z is selected from H, 
1109) -CH(OH)R’, 
1110 -OR, 
1111) –SR, 
1112) -NRR, 
1113 –C(O)R’, 
1114 –C(O)NRR, 

1115) -NRC(O)R’, 
1116 –C(O)OR, 
1117 –S(O)R’, 
1118 -S(O)R’, 
1119 –S(O)NR'R', and -NRS(O).R. 

m is 0, 1, or 2, and 

ethyl substituted with Z, 
propyl substituted with Z, 
butyl substituted with Z. 
propenyl substituted with Z, 
butenyl substituted with Z, 
ethyl substituted with R', 
propyl substituted with R', 
butyl substituted with R', 
propenyl substituted with R', and 
butenyl substituted with R: 
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1120) R, at each occurrence, is independently selected 
from 

1121) 
1122) 
1123) 
1124) 
1125) 
1126 
1127) 
1128 
1129 
1130) 
1131) 
1132) 
1133) 
1134) 

phenyl substituted with 0-3 R'; 
naphthyl substituted with 0-3 R'; 
cyclopropyl substituted with 0-3 R'; 
cyclobutyl substituted with 0-3 R'; 
cyclopentyl substituted with 0-3 R'; 
cyclohexyl substituted with 0-3 R'; 
pyridyl substituted with 0-3 R'; 
indolyl substituted with 0-3 R'; 
indolinyl substituted with 0-3 R41; 
benzimidazolyl substituted with 0-3 R'; 
benzotriazolyl substituted with 0-3 R'; 
benzothienyl substituted with 0-3 R'; 
benzofuranyl substituted with 0-3 R'; 
phthalimid-1-yl substituted with 0-3 R'; 

1135 inden-2-yl substituted with 0-3 R'; 
1136 2,3-dihydro-1H-inden-2-yl Substituted with 
0-3 R'; 

1137 indazolyl substituted with 0-3 R'; 
1138) 
and 

1139) 
R; 

tetrahydroquinolinyl substituted with 0-3 R'; 

tetrahydro-isoquinolinyl substituted with 0-3 

1140) R, at each occurrence, is independently selected 
from 

1141 H, methyl, and ethyl; 
1142 R is H; 
1143) R' is selected from H, -OH, methyl, and 
methoxy, 

1144) R' is H; 
1145 R7, R, and R', at each occurrence, are indepen 
dently selected from H, F, Cl, methyl, ethyl, methoxy, 
-CF, and -OCF; 

1146) R', at each occurrence, is independently 
Selected from 

1147 H., F, Cl, Br, OH, CF, NO, CN, =O, methyl, 
ethyl, propyl, butyl, methoxy, and ethoxy, 

1148) R', at each occurrence, is independently 
Selected from 

1149) H, F, Cl, Br, OH, CF, SOR', SR', 
NR'R'', OR, NO, CN, =O, methyl, ethyl, pro 
pyl, butyl, methoxy, and ethoxy, 

1150) R' is methyl, ethyl, propyl, or butyl; 
1151) R', at each occurrence, is independently 
Selected from H, methyl, ethyl, propyl, and butyl, 

1152) R', at each occurrence, is independently 
Selected from 
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1153 H, methyl, ethyl, n-propyl, i-propyl, n-butyl, 
i-butyl, -C(=O)NH(methyl), -C(=O)NH(ethyl), 
-SO(methyl), -SO(ethyl), -SO(phenyl), 
-C(=O)C(methyl)-C(=O)C)(ethyl), -C(=O)(m- 
ethyl), -C(=O)(ethyl), and -C(=O)H; 

1154) R', at each occurrence, is independently 
Selected from 

1156 k is 1; 
1157) 
1158 n is 0, 1 or 2. 

m is 0, 1, or 2, and 

1159 13 In a more preferred embodiment, the present 
invention provides the method as defined in Claim 9 where 
the compound administered is a compound of Formula (I-a): 

(I-a) 

1160 wherein: 
1161 b is a single bond; 
1162 X is -CH, CH(OH), or -C(=O)- 
1163) R' is selected from 

1164) -(CH2)C(=O)(4-fluoro-phenyl), 
1165 -(CH),C(=O)(4-bromo-phenyl), 
1166 -(CH2)C(=O)(4-methyl-phenyl), 
1167 -(CH2)C(=O)(4-methoxy-phenyl), 
1168) -(CH2)C(=O)(4-(3,4-dichloro-phenyl)phe 
nyl), 

1169) 
1170) 
1171 
1172 
1173) 
1174) 
1175) 
1176) 
1177 
1178) 
1179 

-(CH2)C(=O)(3-methyl-4-fluoro-phenyl), 
-(CH2)C(=O)(2,3-dimethoxy-phenyl), 
-(CH),C(=O)(phenyl), 
-(CH2)C(=O)(4-chloro-phenyl), 
-(CH),C(=O)(3-methyl-phenyl), 
-(CH2)C(=O)(4-t-butyl-phenyl), 
-(CH),C(=O)(3,4-difluoro-phenyl), 
-(CH2)C(=O)(2-methoxy-5-fluoro-phenyl), 
-(CH),C(=O)(4-fluoro-1-naphthyl), 
-(CH2)C(=O)(benzyl), 
-(CH),C(=O)(4-pyridyl), 

  





















1589 or stereoisomers or pharmaceutically 
Salt forms thereof, wherein: 
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(I) 

acceptable 

1590 b is a single bond; 
1591 X is -CHR'— or -C(=O)–: 
1592) R' is selected from 

1593) H, 
1594) C (=O)R’, 
1595 C (=O)CR, 
1596 Cls alkyl, 
1597 Cs alkenyl, 

1598) 
1599) 
1600) 
1601) 
1602) 
1603) C cycloalkyl substituted with Z, aryl Sub 
stituted with Z, 

C2s alkynyl, 
C-7 cycloalkyl, 

C. alkyl Substituted with Z, 
Coalkenyl Substituted with Z, 

C. alkynyl Substituted with Z. 

1604 5-6 membered heterocyclic ring system con 
taining at least one heteroatom Selected from the 
group consisting of N, O, and S, Said heterocyclic 
ring System Substituted with Z; 

1605) 
1606) 
1607) 
1608) 
1609) 
1610) 
1611) 
1612 5-6 membered heterocyclic ring system con 
taining at least one heteroatom Selected from the 
group consisting of N, O, and S, Said heterocyclic 
ring system substituted with 0-2 R; 

1613 Y is selected from 
1614 C. cycloalkyl substituted with Z, 
1615) 

C alkyl substituted with Y, 
C. alkenyl substituted with Y, 
C. alkynyl substituted with Y, 
C, alkyl substituted with 0-2 R, 
C. alkenyl substituted with 0-2 R, 
C. alkynyl substituted with 0-2 R, 
aryl Substituted with 0-2 R, and 

aryl Substituted with Z, 
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1616 5-6 membered heterocyclic ring system con 
taining at least one heteroatom Selected from the 
group consisting of N, O, and S, Said heterocyclic 
ring System Substituted with Z; 

1617 C. cycloalkyl substituted with -(C 
alkyl)-Z, 

1618) aryl substituted with -(C. alkyl)-Z, and 
1619 5-6 membered heterocyclic ring system con 
taining at least one heteroatom Selected from the 
group consisting of N, O, and S, Said heterocyclic 
ring System Substituted with -(C. alkyl)-Z, 

1620 Z is selected from H, 
1621 –CH (OH) R, 
1622 -C(ethylenedioxy)R’, 
1623 –OR, 
1624 –SR, 
1625) -NRR, 
1626 –C(O)R’, 
1627) -C (O)NR'R, 
1628 –NRC (O) R, 
1629 –C(O)OR. 
1630 –OC (O) R, 
1631) –CH (=NR")NRR, 
1632) -NHC(=NR")NRR, 
1633 –S(O) R, 
1634) -S(O).R., 
1635 –S(O)NR'R', and -NRS(O).R. 

1636) R, at each occurrence, is independently selected 
from 

1637) 
1638) 
1639) 
1640) 
1641) 
1642) 
1643) 
1644 Co carbocyclic group Substituted with 0-3 
R', and 

halo, 
Chaloalkyl, 

C. alkyl, 
C2-alkenyl, 

C. alkynyl, 
C-6 cycloalkyl, 

aryl substituted with 0-5 R'; 

1645 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R; 

1646) R, at each occurrence, is independently selected 
from 

1647 H, C alkyl, Calkenyl, C. alkynyl, and 
1648 C alkoxy; 
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1649) alternatively, R and R join to form a 5- or 
6-membered ring optionally substituted with -O- or 

1650 R', at each occurrence, is independently selected 
from H and C alkyl, 

1651) R' is H or C, alkyl; 
1652) R* and R', at each occurrence, are indepen 
dently selected from 

(16) Foll, -NR'R'', -CF, Calkyl, C. 
alKenyl, Q-2-4 

1654 alkynyl, C. alkoxy, C. haloalkyl, C. 
cycloalkyl, and 

1655) aryl substituted with 0-3 R'; 
1656) R' and R', at each occurrence, are independently 
Selected from 

1657 H, halo, -CF, -OCF, -OH, -CN, 
-NO, -NR'R'7, 

1658 Cs alkyl, Cs alkenyl, Cs alkynyl, C. 
haloalkyl, Cs alkoxy, (C. haloalkyl)oxy, 

1659 C. cycloalkyl substituted with 0-2 R, 
1660 C, alkyl substituted with 0-2 R', 
1661 Co carbocyclic group Substituted with 0-3 
R33, 

1662) aryl substituted with 0-5 R, 
1663 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R31; 

1664) OR', SR, NR'R'', C(O)H, C(O)R, 
C(O)NR'R'', 

1669) and NRC(O)NHR'; 
1670 R is selected from 

1671 H, halo, -CF, -OCF, -OH, -CN, 
-NO, 

1672 Cls alkyl, Cs alkenyl, Cs alkynyl, C. 
haloalkyl, Cs alkoxy, (C. haloalkyl)oxy, 

1673 Co cycloalkyl substituted with 0-2 R, 
1674 C alkyl substituted with 0-2 R', 
1675 Calkenyl substituted with 0-2 R', 
1676 C- alkynyl substituted with 0-1 R', 
1677 Co carbocyclic group Substituted with 0-3 
R33, 
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1678) aryl substituted with 0-5 R, 
1679 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R31; 

1684) NR'S(O).R', NRC(O)R, 
NR1°C(O)OR, NR12S(O). R15, 

1685) and NRC(O)NHR'. 
1686) R' is selected from H, -OH, 

1687) C. alkyl substituted with 0-1 R', 
1688 C. alkenyl substituted with 0-1 R', 

alkynyl SubStituted With U- , an 1689 C alkynyl substituted with 0-1 R', and 
1690 C alkoxy; 

1691) R' is selected from 
1692 Calkoxy, 
1693) C cycloalkyl, 
1694 Co carbocyclic group Substituted with 0-3 
R33, 

1695) phenyl substituted with 0-3 R', and 
1696 5-6 membered heterocyclic ring system con 
taining 1, 2, or 3 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-2 
R44; 

1697 R'' is selected from 

1698 H, halo, -CF, -CN, -NO, 
1699 Cs alkyl, Cs alkenyl, Cs alkynyl, C. 
haloalkyl, Cs alkoxy, Co cycloalkyl, 

1700 Co carbocyclic group Substituted with 0-3 
R33, 

1701) aryl substituted with 0-5 R, 
1702 5-10- membered heterocyclic ring system 
containing from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R31; 
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1708) and NRC(O)NHR'; 
1709) R', at each occurrence, is independently 
Selected from 

1710 C alkyl substituted with 0-1 R', 
1711 Calkenyl substituted with 0-1 R*, 
1712) C. alkynyl substituted with 0-1 R', 
1713) C cycloalkyl substituted with 0-3 R', 
1714) phenyl substituted with 0-5 R; 
1715 Co carbocyclic group Substituted with 0-3 
R, and 

1716 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R31; 

1717) R', at each occurrence, is independently 
selected from phenyl substituted with 0-5 R; 
1718 Cso carbocyclic group Substituted with 0-3 
R, and 

1719 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R31; 

1720) R', at each occurrence, is independently 
Selected from H, C alkyl, C. alkenyl, and C. 
alkynyl, 

1721) alternatively, R'' and R' join to form a 5- or 
6-membered ring optionally substituted with -O- or 
-N(R')–: 

1722) alternatively, R'' and R' when attached to N 
may be combined to form a 9- or 10-membered bicyclic 
heterocyclic ring System containing from 1-3 heteroa 
toms Selected from the group consisting of N, O, and S, 
wherein Said bicyclic heterocyclic ring System is unsat 
urated or partially Saturated, wherein Said bicyclic 
heterocyclic ring system is substituted with 0-3 R'; 

1723) R', at each occurrence, is independently 
Selected from H and C alkyl, 

1724) R', at each occurrence, is independently 
Selected from H, C alkyl, C. alkenyl, and C. 
alkynyl, 

1725) R', at each occurrence, is independently 
Selected from 

1726) H, OH, halo, CN, NO, CF, SOR, 
NR'R'7, -C(=O)H, 

1727 C alkyl, C. alkenyl, C- alkynyl, C. 
haloalkyl, 

1728 Chaloalkyl-oxy-, and C alkyloxy-, 
1729) R', at each occurrence, is independently 
Selected from 

1730 H, OH, halo, CF, SOR', NR'R'7, and C. 
alkyl, 
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1731) R', at each occurrence, is independently 
Selected from 

1732) H, OH, halo, CN, NO2, CF, SOR, 
NR'R'7, -C(=O)H, 

1733 C alkyl, Calkenyl, C. alkynyl, 
1734) C cycloalkyl, C. haloalkyl, C. 
haloalkyl-oxy-, 

1735 C. alkyloxy-, 
1736 C alkylthio-, C alkyl-C(=O), C. 
alkyl-C(=O)NH-, Calkyl-OC(=O), 

1737 C. alkyl-C(=O)C)-, C. cycloalkyl-oxy-, 
C, cycloalkylmethyl-oxy-; 

1738 C alkyl Substituted with OH, methoxy, 
ethoxy, propoxy, or butoxy, and 

1739 C alkenyl substituted with OH, methoxy, 
ethoxy, propoxy, or butoxy, 

1740) R', at each occurrence, is independently 
Selected from 

1741 H, CF, halo, OH, COH, SOR', NR'R'7, 
NO, CN, =O; 

1742) Cls alkenyl, Cs alkynyl, C. alkoxy, C. 
haloalkyl 

1743 C alkyl substituted with 0-1 R', 
1744) aryl substituted with 0-3 R', and 
1745 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R44; 

1746) R', at each occurrence, is independently 
Selected from 

1747 H, CF, halo, OH, COH, SOR', SOR, 
SR's, NRSO-R's, NRCOR, NR'R'7NO. CN 
CH(-NH)NH, NHC(=NH)NH, 

1748 C- alkenyl, Ce alkynyl, C. alkoxy, C 
haloalkyl, C. cycloalkyl, 

1749 C alkyl substituted with 0-1 R', 
1750 aryl substituted with 0-3 R', and 
1751 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R44; 

1752) R' is C. cycloalkyl or arylsubstituted with 0-3 
R“; 

1753 R', at each occurrence, is independently 
selected from H, halo, -OH, NR'R'', COH, 
SOR", -CF, -OCF, -CN, -NO, C, alkyl, 
and C- alkoxy, 

1754) R' is C alkyl; 
1755) R', at each occurrence, is independently 
Selected from H and C alkyl, 
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1756) R', at each occurrence, is independently 1788 R is H, methyl, ethyl, propyl, or butyl; 
selected from H, C alkyl, -C(=O)NH(C. alkyl), 6a 
-SO(C. alkyl), -C(=O)0(C, alkyl), -C(=O)( 1789 R is selected from 
C, alkyl), and -C(=O)H; 1790 H, -OH, -NR'R'7, -CF, 

1757 k is 1 or 2; 1791 C alkyl, Calkoxy, Chaloalkyl, and 
1758 m is 0, 1, or 2; 1792) aryl substituted with 0-3 R'; 
1759 n is 0, 1, 2, or 3; 1793 Rob is H; 
1760 provided when m is 0 or 1 then k is 1 or 2; 1794) R' and R', at each occurrence, are independently 

Selected from 
1761 provided when m is 2 then k is 1; 

1795 H, halo, -CF, -OCF, -OH, -CN, 
1762) provided that when R or R is NH, then X is -NO-NR'R'7, 
not -CH(R'); and 6 6a 1796 Cls alkyl, Cs alkenyl, Cs alkynyl, C. 

1763) provided that when n=0, then R or R is not haloalkyl, Cs alkoxy, (Chaloalkyl)oxy, 
NH, or -OH. 1797 Co cycloalkyl substituted with 0-2 R, 

1764) 19 In a preferred embodiment, the present inven- 11 
tion provides the method as defined in claim 18 where in the 1798 C. alkyl substituted with 0-2 R', 
compound administered: 1799 Co carbocyclic group Substituted with 0-3 

1765 X is -CHR'— or -C(=O)–: 
1766) R' is selected from 
1767 H, 
1768 C(=O)R, 
1769 C(=O)CR, 
1770 Cls alkyl, 
1771 Calkenyl, 
1772 Cls alkynyl, 
1773 C-7 cycloalkyl, 
1774 C alkyl substituted with 0-2 R, 
1775 C. alkenyl substituted with 0-2 R, 
1776 C- alkynyl substituted with 0-2 R, 
1777 aryl substituted with 0-2 R, and 
1778 5-6 membered heterocyclic ring system con 
taining at least one heteroatom Selected from the 
group consisting of N, O, and S, Said heterocyclic 
ring system substituted with 0-2 R; 

1779) R, at each occurrence, is independently selected 
from 

1780 F, C1, CHF, CHF, CF, 
1781 C alkyl, 
1782 Calkenyl, 
1783 C alkynyl, 
1784 C. cycloalkyl, 
1785) phenyl substituted with 0-5 R'; 
1786 Co carbocyclic group Substituted with 0-3 
R', and 

1787 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R; 

R33 

1800 aryl substituted with 0-5 R, 
1801 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R31; 

1802) OR', SR', NR'R'', C(O)H, C(O)R', 
C(O)NR2R3, 

1807) and NR1C(O)NHR'. 
1808 R is selected from 
1809 H, halo, -CF, -OCF, -OH, -CN, 
-NO, 

1810 Cls alkyl, Cs alkenyl, Cs alkynyl, C. 
haloalkyl, Cs alkoxy, (C. haloalkyl)oxy, 

1811) Co cycloalkyl substituted with 0-2 R, 
1812 C, alkyl substituted with 0-2 R', 
1813 Calkenyl substituted with 0-2 R', 
1814) C. alkynyl substituted with 0-1 R', 
1815 Co carbocyclic group Substituted with 0-3 
R33, 

1816 aryl substituted with 0-5 R, 
1817 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R31; 

1818) OR 12, SR 12, NR12R1, C(O)H, C(O)R12, 
C(O)NR'R'', 



1823) R' is selected from H, -OH, 
1824 C- alkyl substituted with 0-1 R', 
1825 C. alkenyl substituted with 0-1 R', 
1826 C. alkynyl substituted with 0-1 R', and 
1827 C alkoxy; 
1828) R' is selected from 
1829 C alkoxy, 
1830 C cycloalkyl, 
1831 C. carbocyclic group Substituted with 0-3 
R33, 

1832 phenyl substituted with 0-3 R', and 
1833 5-6 membered heterocyclic ring system con 
taining 1, 2, or 3 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-2 
R“; 

1834l R' is selected from 

1835 H., halo, -CF, -CN, -NO, 
1836 Cls alkyl, Cs alkenyl, Cs alkynyl, C. 
haloalkyl, Cs alkoxy, Co cycloalkyl, 

1837 Co carbocyclic group Substituted with 0-3 
R33, 

1838 aryl substituted with 0-5 R, 
1839 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 

NR'C(O)OR, NRS(O).R. 
1845) and NRC(O)NHR'; 

1846) R', at each occurrence, is independently 
Selected from 

1847) C. alkyl substituted with 0-1 R', 
1848 C alkenyl substituted with 0-1 R', 
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1849 C alkynyl substituted with 0-1 R', 
1850 C cycloalkyl substituted with 0-3 R', 
1851) phenyl substituted with 0-5 R; 
1852 Co carbocyclic group Substituted with 0-3 
R, and 

1853 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R31; 

1854) R', at each occurrence, is independently 
Selected from 

1855) phenyl substituted with 0-5 R; 
1856 Co carbocyclic group Substituted with 0-3 
R, and 

1857 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R31; 

1858) R', at each occurrence, is independently 
Selected from 

1859 H, C alkyl, Calkenyl, and C alkynyl, 
1860 alternatively, R'' and R' join to form a 5- or 
6-membered ring optionally substituted with -O- or 
-N(R')-; 

1861 alternatively, R'' and R' when attached to N 
may be combined to form a 9- or 10-membered bicyclic 
heterocyclic ring System containing from 1-3 heteroa 
toms Selected from the group consisting of N, O, and S, 
wherein Said bicyclic heterocyclic ring System is unsat 
urated or partially Saturated, wherein Said bicyclic 
heterocyclic ring system is substituted with 0-3 R'; 

1862) R', at each occurrence, is independently 
Selected from H and C alkyl, 

1863) R', at each occurrence, is independently 
Selected from 

1864 H, C alkyl, Calkenyl, and C alkynyl, 
1865) R', at each occurrence, is independently 
Selected from 

1866) H, OH, halo, CN, NO, CF, SOR", 
NR'R'7, -C(=O)H, 

1867 C alkyl, C. alkenyl, C. alkynyl, C. 
haloalkyl, 

1868 Chaloalkyl-oxy-, and C alkyloxy-, 
1869) R', at each occurrence, is independently 
Selected from 

1870 H, OH, halo, CF, SOR, NR'R'', and C. 
alkyl, 

1871) R', at each occurrence, is independently 
Selected from 

1872 H, OH, halo, CN, NO, CF, SOR, 
NR'R'7, -C(=O)H, 

1873 Ce alkyl, Calkenyl, C. alkynyl, 
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1874 C. cycloalkyl, C. 
haloalkyl-oxy-, 

1875 C, alkyloxy-, 
1876 C alkylthio-, C alkyl-C(=O), C. 
alkyl-C(=O)NH-, 

1877) C. alkyl-OC(=O)-, 
1878 C alkyl-C(=O)C)-, C. cycloalkyl-oxy-, 
C, cycloalkylmethyl-oxy-; 

1879 C alkyl substituted with OH, methoxy, 
ethoxy, propoxy, or butoxy; and 

1880 C- alkenyl substituted with OH, methoxy, 
ethoxy, propoxy, or butoxy, 

1881) R', at each occurrence, is independently 
Selected from 

1882) H, CF, halo, OH, COH, SOR, NR'R'7, 
NO, CN: 

1883 Cls alkenyl, Cs alkynyl, C. alkoxy, C 
haloalkyl 

1884) C alkyl substituted with 0-1 R', 
1885) 
1886 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R44; 

1887) R', at each occurrence, is independently 
Selected from 

1888 H, CF, halo, OH, COH, SOR, NR'R'7, 
NO, CN, CH(-NH)NH, NHC(=NH)NH, 

1889 C alkenyl, C- alkynyl, C. alkoxy, C 
haloalkyl, C. cycloalkyl, 

1890 C alkyl substituted with 0-1 R', 
1891) 
1892 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R44; 

1893) 
R4; 

1894) R', at each occurrence, is independently 
selected from H, halo, -OH, NR'R'7, COH, 
SOR", -CF, -OCF, -CN, -NO, C, alkyl, 
and C alkoxy, 

1895) R' is C alkyl; 

haloalkyl, C. 

aryl Substituted with 0-3 R', and 

aryl Substituted with 0-3 R', and 

R" is Cecycloalkyl or arylsubstituted with 0-3 

1896) R', at each occurrence, is independently 
Selected from H and C alkyl, 

1897) R', at each occurrence, is independently 
Selected from H and C alkyl, 

1898 k is 1 or 2; 
1899 m is 0, 1, or 2; and 
1900 n is 0, 1, 2, or 3. 
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1901, 20In a more preferred embodiment, the present 
invention provides the method as defined in claim 19 where 
in the compound administered: 

1902 X is -CHR'9–; 
1903 R' is selected from 

1904) H, 
1905 C(=O)R’, 
1906 C(=O)0R, 
1907 C, alkyl, 
1908) 
1909) 
1910) 
1911) 
1912) 
1913) 

1914) R, at each occurrence, is independently selected 
from 

1915) 
1916) 
1917) 
1918) 
1919) 
1920 C carbocyclic group Substituted with 0-3 
R', and 

Coalkenyl, 
C2-alkynyl, 
C-6 cycloalkyl, 
C. alkyl substituted with 0-2 R, 
C. alkenyl substituted with 0-2 R, and 
C. alkynyl substituted with 0-2 R; 

C. alkyl, 
C2-alkenyl, 
C2-alkynyl, 
C. cycloalkyl, 
phenyl substituted with 0-5 R'; 

1921 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R; 

1922 R is H, methyl, ethyl, propyl, or butyl; 
1923 R is selected independently from 

1924) k -OH, -NR'R'', -CF, C, alkyl, and 
C- alkOXy, 

1925 R is H; 
1926) R' and R', at each occurrence, are independently 
Selected from 

1927 H, halo, -CF, 
-NO-NR'R'7, 

1928 Cs alkyl, Ce alkenyl, Ce alkynyl, C. 
haloalkyl, Calkoxy, (Chaloalkyl)oxy, 

1929) 
1930) 
1931) 
R33, 

1932) 
1933 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R31; 

-OCF, -OH, -CN, 

Co cycloalkyl substituted with 0-2 R, 
C. alkyl substituted with 0-2 R', 
Co carbocyclic group Substituted with 0-3 

aryl substituted with 0-5 R, 
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1934) OR', SR, NR'R'', C(O)H, C(O)R', 

1935 R is selected from 
1936 H, halo, -CF, 
-NO, 

1937 Co alkyl, Ce alkenyl, Ce alkynyl, C. 
haloalkyl, Calkoxy, (C. haloalkyl)oxy, 

-OCF, -OH, -CN, 

1938 Co cycloalkyl substituted with 0-2 R, 
1939 C alkyl substituted with 0-2 R', 
1940 C. alkenyl substituted with 0-2 R', 
1941) C. alkynyl substituted with 0-1 R', 
(12. Cso carbocyclic group Substituted with 0-3 

1943) 
1944 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 

aryl substituted with 0-5 R, 

NR'C(O)R, NR'?S(O).R., 
1950) and NRC(O)NHR'; 

1951) R' is selected from H, -OH, 
1952 C- alkyl substituted with 0-1 R', 
1953 C. alkenyl substituted with 0-1 R', 
1954 C. alkynyl substituted with 0-1 R', and 
1955 Calkoxy; 

1956) R' is selected from 
1957 Calkoxy, 

1958 C. cycloalkyl, 

(1959 Co carbocyclic group Substituted with 0-3 
R., 

1960) 
1961 5-6 membered heterocyclic ring system con 
taining 1, 2, or 3 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-2 
R“; 

phenyl substituted with 0-3 R', and 
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1962) R' is selected from 
1963 H, halo, -CF, -CN, -NO, C- alkyl, 
1964 Coalkenyl, Ce alkynyl, Chaloalkyl, C. 
alkoxy, Co cycloalkyl, 

1965 Co carbocyclic group Substituted with 0-3 
R33, 

1966) aryl substituted with 0-5 R, 
1967 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R31; 

1968 OR', SR2, NR'R'', C(O)H, C(O)R', 

1969) R', at each occurrence, is independently 
Selected from 

1970 C, alkyl substituted with 0-1 R', 
1971 C-4 alkenyl substituted with 0-1 R', 
1972 C- alkynyl substituted with 0-1 R', 
1973) C cycloalkyl substituted with 0-3 R, phe 
nyl substituted with 0-5 R; 

1974 Co carbocyclic group Substituted with 0-3 
R, and 

1975 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R31; 

1976) R', at each occurrence, is independently 
Selected from 

1977) phenyl substituted with 0-5 R: 
1978 Co carbocyclic group Substituted with 0-3 
R, and 

1979 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R31; 

1980) R' at each occurrence, is independently 
Selected from 

1981 H, C alkyl, Calkenyl, and C alkynyl, 
1982 alternatively, R'' and R' join to form a 5- or 
6-membered ring optionally substituted with -O- or 
-N(R')–: 

1983 alternatively, R'' and R' when attached to N 
may be combined to form a 9- or 10-membered bicyclic 
heterocyclic ring System containing from 1-3 heteroa 
toms Selected from the group consisting of N, O, and S, 
wherein Said bicyclic heterocyclic ring System is unsat 
urated or partially Saturated, wherein Said bicyclic 
heterocyclic ring system is substituted with 0-3 R'; 
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1984) R', at each occurrence, is independently 
Selected from H, methyl, ethyl, propyl, and butyl, 

1985) R', at each occurrence, is independently 
Selected from 

1986 H, C alkyl, Calkenyl, and C alkynyl, 
1987) R', at each occurrence, is independently 
Selected from 

1988 H, OH, F, C1, CN, NO, CF, SOR, 
NR'R'', —C(=O)H, methyl, ethyl, methoxy, 
ethoxy, trifluoromethyl, and trifluoromethoxy; 

1989) R', at each occurrence, is independently 
Selected from 

1990 H, OH, halo, CF, SOR', NR'R'', and C. 
alkyl, 

1991) R', at each occurrence, is independently 
Selected from 

1992 H, OH, halo, CN, NO, CF, SOR, 
NR'R'7, -C(=O)H, 

1993 Ce alkyl, Calkenyl, Ce alkynyl, 
1994 C. cycloalkyl, C. haloalkyl, 
haloalkyl-oxy-, 

1995 Calkyloxy-, 
1996 C alkylthio-, C alkyl-C(=O), C. 
alkyl-C(=O)NH-, Calkyl-OC(=O)-, 

1997 C alkyl-C(=O)C)-, C. cycloalkyl-oxy-, 
C, cycloalkylmethyl-oxy-; 

1998 C. alkyl substituted with OH, methoxy, 
ethoxy, propoxy, or butoxy; and 

1999 C alkenyl substituted with OH, methoxy, 
ethoxy, propoxy, or butoxy, 

2000) R', at each occurrence, is independently 
Selected from 

2001) H, CF, halo, OH, COH, SOR, NR'R'7, 
NO, CN, 

2002 Cls alkenyl, Cs alkynyl, C. alkoxy, C 
haloalkyl 

2003 C alkyl substituted with 0-1 R', 
2004) 

C1-4 

aryl Substituted with 0-3 R', and 
2005 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R44; 

2006) R', at each occurrence, is independently 
Selected from 

2007 H, CF, halo, OH, COH, SOR", NR'R'7, 
NO, CN, CH(-NH)NH, NHC(=NH)NH, 

2008 Coalkenyl, C- alkynyl, C. alkoxy, C 
haloalkyl, C. cycloalkyl, 

2009 C alkyl substituted with 0-1 R', 
2010 aryl substituted with 0-3 R', and 
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2011 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R44; 

2012) R' is Cecycloalkyl or arylsubstituted with 0-3 
R4; 

2013 R', at each occurrence, is independently 
selected from H, halo, -OH, NR'R'7, CO2H, 
SOR", -CF, -OCF, -CN, -NO, C, alkyl, 
and C alkoxy, 

2014) R' is C, alkyl; 
2015 R', at each occurrence, is independently 
Selected from H and C alkyl, 

2016 R', at each occurrence, is independently 
Selected from H and C alkyl, 

2017 k is 1 or 2; 
2018 
2019 n is 0, 1 or 2. 

m is 0 or 1; and 

2020 21. In a more preferred embodiment, the present 
invention provides the method as defined in claim 19 where 
in the compound administered: 

2021 X is -CH-; 
2022 R is selected from 

2023) H, 
2024 C- alkyl, 
2025 
2026 
2027 
2028) 
2029) 
2030 

2031) R', at each occurrence, is independently selected 
from 

2032 
2033) 
2034 
2035) 
2036) 
2037 C. carbocyclic group Substituted with 0-3 
R', and 

C2-alkenyl, 
C2-alkynyl, 
C. cycloalkyl, 

C. alkyl substituted with 0-1 R, 
Cs alkenyl substituted with 0-1 R, and 
C. alkynyl substituted with 0-1 R; 

C- alkyl, 
Calkenyl, 
C2-alkynyl, 
C-6 cycloalkyl, 

phenyl substituted with 0-5 R'; 

2038 5-6 membered heterocyclic ring system con 
taining 1, 2, or 3 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R; 

2039) R is H, methyl, ethyl, propyl, or butyl; 
2040 R is H, methyl, ethyl, methoxy, -OH, or 
-CF; 

2041) R' is H; 
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2042) R' and R', at each occurrence, are independently 
Selected from 

2043 H, halo, -CF, 
-NO-NR'R'7, 

2044 C- alkyl, C. alkenyl, C. alkynyl, C. 
haloalkyl, Calkoxy, (C. haloalkyl)oxy, 

2045 Co cycloalkyl substituted with 0-2 R, 
2046 C alkyl substituted with 0-2 R', 
2047 Cso carbocyclic group Substituted with 0-3 
R33, 

2048 aryl substituted with 0-5 R, and 
2049 5-6 membered heterocyclic ring system con 
taining 1, 2, or 3 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R31; 

2050 R is selected from 
2051 H, halo, -CF, 
-NO, 

2052 C- alkyl, C. alkenyl, C- alkynyl, C. 
haloalkyl, Calkoxy, (Chaloalkyl)oxy, 

2053 Co cycloalkyl substituted with 0-2 R, 
2054 C. alkyl substituted with 0-2 R', 
2055 Calkenyl substituted with 0-2 R', 
2056 C alkynyl substituted with 0-1 R', 
2057 Co carbocyclic group Substituted with 0-3 
R33, 

2058 aryl substituted with 0-5 R, 

-OCF, -OH, -CN, 

-OCF, -OH, -CN, 

2059 5-6 membered heterocyclic ring system con 
taining 1, 2, or 3 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 

2061l R'' is selected from 

2062 H, halo, -CF, -CN, -NO, 
2063 C alkyl, C. alkenyl, C. alkynyl, C. 
haloalkyl, Calkoxy, (C. haloalkyl)oxy, 

2064 Co cycloalkyl substituted with 0-2 R, 
2065 Co carbocyclic group Substituted with 0-3 
R33, 

2066 aryl substituted with 0-5 R, and 
2067 5-6 membered heterocyclic ring system con 
taining 1, 2, or 3 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R31; 

2068 R', at each occurrence, is independently 
Selected from 

2069 C alkyl substituted with 0-1 R', 
2070 Calkenyl substituted with 0-1 R', 
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2071 C alkynyl substituted with 0-1 R', 
2072) C cycloalkyl substituted with 0-3 R, 
2073 phenyl substituted with 0-5 R; 
2074 Co carbocyclic group Substituted with 0-3 
R, and 

2075 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R31; 

2076 R', at each occurrence, is independently 
selected from phenyl substituted with 0-5 R; 
2077 Co carbocyclic group Substituted with 0-3 
R, and 

2078 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R31; 

2079) R', at each occurrence, is independently 
Selected from 

2080 H, C alkyl, Calkenyl, and C alkynyl, 
2081) alternatively, R'' and R' join to form a 5- or 
6-membered ring optionally substituted with -O- or 
-N(R)-; 

2082 alternatively, R'' and R' when attached to N 
may be combined to form a 9- or 10-membered bidy 
clic heterocyclic ring System containing from 1-3 het 
eroatoms Selected from the group consisting of one N, 
two N, three N, one None O, and one None S; wherein 
Said bicyclic heterocyclic ring System is unsaturated or 
partially Saturated, wherein Said bicyclic heterocyclic 
ring system is substituted with 0-2 R'; 

2083 R', at each occurrence, is independently 
Selected from H, methyl, ethyl, propyl, and butyl, 

2084) R', at each occurrence, is independently 
Selected from H, methyl, ethyl, propyl, and butyl, 

2085) R', at each occurrence, is independently 
selected from H, OH, F, Cl, CN, NO, methyl, ethyl, 
methoxy, ethoxy, trifluoromethyl, and trifluo 
romethoxy, 

2086) R', at each occurrence, is independently 
selected from H, OH, halo, CF, methyl, ethyl, and 
propyl; 

2087 R, at each occurrence, is independently 
Selected from 

2088 H, OH, halo, CN, NO, CF, SOR, 
NR'R'7, -C(=O)H, 

2089 C alkyl, Calkenyl, C. alkynyl, 
2090 C cycloalkyl, C. haloalkyl, Cl-, 
haloalkyl-oxy-, 

2091 C alkyloxy-, 
2092 C. alkylthio-, C alkyl-C(=O), C. 
alkyl-C(=O)NH-, Calkyl-OC(=O), 
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2093 C alkyl-C(=O)C)-, C. cycloalkyl-oxy-, 
C, cycloalkylmethyl-oxy-; 

2094. C. alkyl Substituted with OH, methoxy, 
ethoxy, propoxy, or butoxy; and 

2095 C. alkenyl substituted with OH, methoxy, 
ethoxy, propoxy, or butoxy, 

2096 R', at each occurrence, is independently 
Selected from 

2097 H, CF, halo, OH, COH, SOR's, NR'R'7, 
NO, CN, 

2098 C. alkenyl, C. alkynyl, C- alkoxy, C 
haloalkyl, and C alkyl, 

2099) R', at each occurrence, is independently 
Selected from 

2100 H, CF, halo, OH, COH, SOR, NR'R'7, 
NO, CN, CH(-NH)NH, NHC(=NH)NH, 

2101 C- alkenyl, C2-alkynyl, C-3 alkoxy, C-3 
haloalkyl, C. cycloalkyl, and C alkyl, 

2102) R' is cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl, phenyl, or pyridyl, each Substituted with 
0-3 R'; 

2103 R', at each occurrence, is independently 
selected from H, halo, -OH, NR'R'', COH, 
SOR", -CF, -OCF, -CN, -NO, methyl, 
ethyl, propyl, butyl, methoxy, ethoxy, propoxy, and 
butoxy; 

2104) R' is methyl, ethyl, propyl, or butyl; 
2105) R', at each occurrence, is independently 
Selected from H, methyl, ethyl, propyl, and butyl, 

2106 R", at each occurrence, is independently 
Selected from from H, methyl, ethyl, propyl, and butyl, 

2107 k is 1; 
2108) 
2109 n is 0, 1 or 2. 

m is 1; and 

2110 22. In a more preferred embodiment, the present 
invention provides the method as defined in claim 19 where 
in the compound administered: 

2111 X is -CH-; 
2112) R' is selected from 
2113 H, 
2114 
2115) 
2116 
2117) 
2118 
2119) 

2120 

C. alkyl, 
C2-alkenyl, 

C. alkynyl, 
C. cycloalkyl, 

C, alkyl substituted with 0-1 R, 
C alkenyl substituted with 0-1 R, and 
Cs alkynyl substituted with 0-1 R; 

Jul. 1, 2004 

2121) R', at each occurrence, is independently selected 
from 

2122) 
2123 
2124 
2125) 
2126 
2127 C carbocyclic group Substituted with 0-3 
R', and 

C- alkyl, 
Calkenyl, 
C2-alkynyl, 

C. cycloalkyl, 

phenyl substituted with 0-5 R'; 

2128 5-6 membered heterocyclic ring system con 
taining 1, 2, or 3 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R11; 

2129 R is H, methyl, ethyl, propyl, or butyl; 
2130 R is H, methyl, ethyl, methoxy, -OH, or 
-CF; 

2131) R' is H; 
2132) R' and R', at each occurrence, are independently 
selected from H, F, Cl, -CH, -OCH, -CF, 
-OCF, -CN, and -NO, 

2133 R is selected from 
2134 H, F, Cl, Br, -CF, 
-NO, 

2135 C. alkyl, C. alkenyl, C. alkynyl, C. 
haloalkyl, Calkoxy, (C. haloalkyl)oxy, 

2136) 
2137) 
2138 
2139) 
2140 
R33, 

2141 
2142 5-6 membered heterocyclic ring system con 
taining 1, 2, or 3 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R31; 

-OCF, -OH, -CN, 

Co cycloalkyl substituted with 0-2 R, 
C, alkyl substituted with 0-2 R', 
C. alkenyl substituted with 0-2 R', 
C. alkynyl substituted with 0-1 R', 
Co carbocyclic group Substituted with 0-3 

aryl substituted with 0-5 R, 

21441 R'' is selected from 

2145 H, halo, -CF, -CN, -NO, 
2146 C- alkyl, C2- alkenyl, C- alkynyl, C 
haloalkyl, Calkoxy, (Chaloalkyl)oxy, 

2147) 
2148 
R33, 

2149) 

Co cycloalkyl substituted with 0-2 R, 
Co carbocyclic group Substituted with 0-3 

aryl substituted with 0-5 R, and 
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2150 5-6 membered heterocyclic ring system con 
taining 1, 2, or 3 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R31; 

2151) R', at each occurrence, is independently 
Selected from 

2152 C- alkyl substituted with 0-1 R', 
2153 C. alkenyl substituted with 0-1 R*, 
2154 C. alkynyl substituted with 0-1 R', 
2155 C. cycloalkyl substituted with 0-3 R, 
2156) phenyl substituted with 0-5 R; 
2157 Co carbocyclic group Substituted with 0-3 3-1O y group 
R, and 

2158 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R31; 

2159) R', at each occurrence, is independently 
selected from phenyl substituted with 0-5 R; 
2160 Co carbocyclic group Substituted with 0-3 
R, and 

2161 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms selected from the 
group consisting of N, O, and S substituted with 0-3 
R31; 

2162 R', at each occurrence, is independently 
Selected from 

2163 H, C alkyl, Calkenyl, and C alkynyl, 
2164) alternatively, R'' and R' join to form a 5- or 
6-membered ring optionally substituted with -O- or 
-N(R')–: 

2165) alternatively, R'' and R' when attached to N 
may be combined to form a 9- or 10-membered bicyclic 
heterocyclic ring System containing from 1-3 heteroa 
toms Selected from the group consisting of N, O, and S; 
wherein Said bicyclic heterocyclic ring System is 
Selected from indolyl, indolinyl, indazolyl, benzimida 
Zolyl, benzimidazolinyl, benztriazolyl, benZOxazolyl, 
benzoxazolinyl, benzthiazolyl, and dioxobenzthiazolyl, 
wherein Said bicyclic heterocyclic ring System is Sub 
stituted with 0-1 R'; 

2166 R', at each occurrence, is independently 
Selected from H, methyl, ethyl, propyl, and butyl, 

2167) R', at each occurrence, is independently 
Selected from H, methyl, ethyl, propyl, and butyl, 

2168) R', at each occurrence, is independently 
Selected from 

2169 H, OH, F, Cl, CN, NO, methyl, ethyl, meth 
oxy, ethoxy, trifluoromethyl, and trifluoromethoxy, 

2170) R', at each occurrence, is independently 
Selected from 

2171 H, OH, halo, CF, methyl, ethyl, and propyl; 
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2172) R, at each occurrence, is independently 
Selected from 

2173. H, OH, halo, CN, NO, CF, SOR, 
NR'R'7, -C(=O)H, 

2174 Ce alkyl, Calkenyl, C. alkynyl, 
2175 C. cycloalkyl, C. haloalkyl, C. 
haloalkyl-oxy-, 

2176 C- alkyloxy-, 
2177 C alkylthio-, C alkyl-C(=O), C. 
alkyl-C(=O)NH-, 

2178 C alkyl-OC(=O)-, 
2179 C alkyl-C(=O)C)-, C. cycloalkyl-oxy-, 
C, cycloalkylmethyl-oxy-; 

2180 C- alkyl Substituted with OH, methoxy, 
ethoxy, 

2181 propoxy, or butoxy; and 
2182 C. alkenyl substituted with OH, methoxy, 
ethoxy, 

2183 propoxy, or butoxy; 
2184 R', at each occurrence, is independently 
Selected from 

2185 H, CF, halo, OH, COH, SO2R', NR'R'7, 
NO, CN, 

2186 Calkenyl, C alkynyl, C- alkoxy, C 
haloalkyl, and C alkyl, 

2187. R', at each occurrence, is independently 
Selected from 

2188 H, CF, halo, OH, COH, SOR", NR'R'7, 
NO, CN, CH(-NH)NH, NHC(=NH)NH, 

2189 C alkenyl, C alkynyl, C- alkoxy, C 
haloalkyl, C. cycloalkyl, and C alkyl, 

2190) R' is cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl, phenyl, or pyridyl, each Substituted with 
0-3 R'; 

2191) R', at each occurrence, is independently 
selected from H, halo, -OH, NR'R'', COH, 
SOR", -CF, -OCF, -CN, -NO, methyl, 
ethyl, propyl, butyl, methoxy, ethoxy, propoxy, and 
butoxy; 

2192) R' is methyl, ethyl, propyl, or butyl; 
2193 R', at each occurrence, is independently 
Selected from H, methyl, ethyl, propyl, and butyl, 

2194) R', at each occurrence, is independently 
Selected from from H, methyl, ethyl, propyl, and butyl, 

2195 k is 1: 
2196. 
2197 n is 0, 1 or 2. 

m is 1; and 

2198) 23. In a more preferred embodiment, the present 
invention provides the method as defined in claim 19 where 
in the compound administered: 
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2199 X is -CH-; 
2200 R is selected from H, 
2201) Cls alkyl substituted with 0-1 R, 
2202 Cls alkenyl substituted with 0-1 R, and 
2203 C- alkynyl substituted with 0-1 R; 

2204) 
2205) 
2206 
2207) 
2208 Rand R', at each occurrence, are independently 
Selected from 

2209 H, F, Cl, -CH, -OCH, 
-CN, and -NO, 

2210 R is selected from 
2211 methyl substituted with R'; 
2212) ethenyl substituted with R'; 
2213 OR', SR, NR'R'', 
NR1°C(O)OR, 

2214 NRPS(O).R', and NRC(O)NHR'; 
2215) R' is selected from 
2216 
2217) 

R33; 
2218) 
2219) 
2220 
R33; 

2221) 
R33; 

2222 
2223) 
2224 
2225) 

R33; 
2226 
R33; 

2227 
2228 
R33; 

2229 2-((MeOC=O)CH=CH)-phenyl-substituted 
with R: 

2230) 
2231) 
2232) 
2233 
2234 

R is C. cycloalkyl; 
R is H, methyl, ethyl, or propyl; 
R is H, methyl, or ethyl; 
R is H; 

-CF, -OCF, 

phenyl-substituted with 0-5 fluoro; 
2-(HCCHC(=O))-phenyl-substituted with 

2-(HCC(=O))-phenyl-substituted with R; 
2-(HC(=O))-phenyl-substituted with R: 
2-(HCCH(OH))-phenyl-substituted with 

2-(HCCHCH(OH))-phenyl-substituted with 

2-(HOCH-)-phenyl-substituted with R: 
2-(HOCH2CH)-phenyl-substituted with R: 
2-(HCOCH-)-phenyl-substituted with R: 
2-(HCOCHCH-)-phenyl-substituted with 

2-(HCCH(OMe))-phenyl-substituted with 

2-(HCOC(=O))-phenyl-substituted with R: 
2-(HOCH-CH=CH)-phenyl-substituted with 

2-(methyl)-phenyl-substituted with R: 
2-(ethyl)-phenyl-substituted with R; 
2-(i-propyl)-phenyl-substituted with R: 
2-(FC)-phenyl-substituted with R: 
2-(NC)-phenyl-substituted with R: 

2235) 
2236 
2237) 
2238) 
2239) 
2240) 
2241) 
2242 
2243 
2244) 
224.5 
2246 
2247 
2248 
2249 
2250) 
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2-(HCO)-phenyl-substituted with R: 
2-(fluoro)-phenyl-substituted with R: 
2-(chloro)-phenyl-substituted with R; 
3-(NC)-phenyl-substituted with R: 
3-(HCO)-phenyl-substituted with R: 
3-(fluoro)-phenyl-substituted with R: 
3-(chloro)-phenyl-substituted with R: 
4-(NC)-phenyl-substituted with R; 
4-(fluoro)-phenyl-substituted with R: 
4-(chloro)-phenyl-substituted with R: 
4-(HCS)-phenyl-substituted with R; 
4-(HCO)-phenyl-substituted with R: 
4-(ethoxy)-phenyl-substituted with R: 
4-(i-propoxy)-phenyl-substituted with R: 
4-(i-butoxy)-phenyl-substituted with R: 
4-(HCCHCHC(=O))-phenyl-substituted 

with R: 
2251 

R33; 
2252) 

R33; 
2253) 
2254) 

4-((HC). CHC(=O))-phenyl-substituted with 

4-(HCCHC(=O))-phenyl-substituted with 

4-(HCC(=O))-phenyl-substituted with R; 
4-(HCCHCH-CH(OH))-phenyl-substituted 

with R: 
2255 4-((HC). CHCH(OH))-phenyl-substituted 
with R: 

2256 
R33; 

2257) 
R33; 

2258 
R33; 

2259 

4-(HCCHCH(OH))-phenyl-substituted with 

4-(HCCH(OH))-phenyl-substituted with 

4-(cyclopropyloxy)-phenyl-Substituted with 

4-(cyclobutyloxy)-phenyl-substituted with 
R; and 

2260) 
R33; 

2261 
2262) 
2263 
R33; 

2264) 
2265 
2266 
R33; 

2267 
R33; 

2268) 

4-(cyclopentyloxy)-phenyl-Substituted with 

R'' is selected from 

phenyl-substituted with 0-5 fluoro; 
2-(HCCHC(=O))-phenyl-substituted with 

2-(HCC(=O))-phenyl-substituted with R: 
2-(HC(=O))-phenyl-substituted with R: 
2-(HCCH(OH))-phenyl-substituted with 

2-(HCCHCH(OH))-phenyl-substituted with 

2-(HOCH-)-phenyl-substituted with R: 
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2269 
2270 
2271) 

R33; 
2272) 

R33; 
2273) 
2274) 
R33; 

2275 
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2-(HOCH2CH)-phenyl-substituted with R: 
2-(HCOCH-)-phenyl-substituted with R: 
2-(HCOCHCH-)-phenyl-substituted with 

2-(HCCH(OMe))-phenyl-substituted with 

2-(HCOC(=O))-phenyl-substituted with R: 
2-(HOCH-CH=CH)-phenyl-substituted with 

2-((MeOC=O)CH=CH)-phenyl-substituted 
with R: 

2276) 
2277 
2278) 
2279) 
2280 
2281 
2282 
2283) 
2284) 
2285) 
2286) 
2287) 
2288) 
2289) 
2290) 
2291) 
2292) 
2293) 
2294 
2295) 
2296 

2-(methyl)-phenyl-substituted with R: 
2-(ethyl)-phenyl-substituted with R; 
2-(i-propyl)-phenyl-substituted with R: 
2-(FC)-phenyl-substituted with R: 
2-(NC)-phenyl-substituted with R: 
2-(HCO)-phenyl-substituted with R: 
2-(fluoro)-phenyl-substituted with R: 
2-(chloro)-phenyl-substituted with R: 
3-(NC)-phenyl-substituted with R: 
3-(HCO)-phenyl-substituted with R: 
3-(fluoro)-phenyl-substituted with R: 
3-(chloro)-phenyl-substituted with R: 
4-(NC)-phenyl-substituted with R; 
4-(fluoro)-phenyl-substituted with R: 
4-(chloro)-phenyl-substituted with R: 
4-(HCS)-phenyl-substituted with R; 
4-(HCO)-phenyl-substituted with R: 
4-(ethoxy)-phenyl-substituted with R: 
4-(i-propoxy)-phenyl-substituted with R: 
4-(i-butoxy)-phenyl-substituted with R; 
4-(HCCHCHC(=O))-phenyl-substituted 

with R: 
2297) 
R33; 

2298) 
R33; 

2299) 
2300 

4-((HC). CHC(=O))-phenyl-substituted with 

4-(HCCHC(=O))-phenyl-substituted with 

4-(HCC(=O))-phenyl-substituted with R: 
4-(HCCHCH-CH(OH))-phenyl-substituted 

with R: 
2301) 4-((HC). CHCH(OH))-phenyl-substituted 
with R: 

2302) 
R33; 

2303) 
R33; 

4-(HCCHCH(OH))-phenyl-substituted with 

4-(HCCH(OH))-phenyl-substituted with 
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2304 4-(cyclopropyloxy)-phenyl-substituted with 
R33; 

2305) 4-(cyclobutyloxy)-phenyl-substituted with 
R; and 

2306) 4-(cyclopentyloxy)-phenyl-substituted with 
R33; 

2307) R' is H, methyl, or ethyl; 
2308 alternatively, R'' and R' join to form a 5- or 
6-membered ring Selected from pyrrolyl, pyrrolidinyl, 
imidazolyl, piperidinyl, piperizinyl, methylpiperizinyl, 
and morpholinyl; 

2309 alternatively, R'' and R' when attached to N 
may be combined to form a 9- or 10-membered bicyclic 
heterocyclic ring System containing from 1-3 heteroa 
toms Selected from the group consisting of N, O, and S; 
wherein Said bicyclic heterocyclic ring System is 
Selected from indolyl, indolinyl, indazolyl, benzimida 
Zolyl, benzimidazolinyl, benztriazolyl, benZOxazolyl, 
benzoxazolinyl, benzthiazolyl, and dioxobenzthiazolyl, 
wherein Said bicyclic heterocyclic ring System is Sub 
stituted with 0-1 R'; 

2310) R' is H. methyl, ethyl, propyl, or butyl; 
2311) R', at each occurrence, is independently 
selected from H, OH, F, Cl, CN, NO, methyl, ethyl, 
methoxy, ethoxy, trifluoromethyl, and trifluo 
romethoxy, 

2312) R, at each occurrence, is independently 
selected from H, F, Cl, -CH, -OCH, -CF, 
-OCF, -CN, and -NO; 

2313 k is 1; 
2314 
2315) n is 1 or 2. 

m is 1; and 

2316 24 In a more preferred embodiment, the present 
invention provides the method as defined in claim 19 where 
the compound administered is a compound of Formula (I-a): 

(I-a) 

2317 wherein: 
2318 b is a single bond; 

2319 X is -CH-, -CH(OH)-, or -C(=O)-; 
2320) R' is selected from 

2321 hydrogen, methyl, ethyl, n-propyl, n-butyl, 
S-butyl, t-butyl, n-pentyl, n-hexyl, 2-propyl, 2-butyl, 
2-pentyl, 2-hexyl, 2-methylpropyl, 2-methylbutyl, 
2-methylpentyl, 2-ethylbutyl, 3-methylpentyl, 3-me 
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CH=CH-, cyclohexyl, cyclopentyl, 
cyclohexylmethyl, -CHCHCOEt, 
-(CH)3COEt, -(CH2)COEt, benzyl, 2-F-ben 
Zyl, 3-F-benzyl, 4-F-benzyl, 3-MeO-benzyl, 3-OH 
benzyl, 2-MeO-benzyl, 2-OH-benzyl, 2-COMe-3- 
MeO-phenyl, 2-Me-4-CN-phenyl, 2-Me-3-CN 
phenyl, 2-CF-4-CN-phenyl, 3-CHO-phenyl, 
3-CH2(OH)-phenyl, 3-CH(OMe)-phenyl, 
3-CH(NMe2)-phenyl, 3-CN-4-F-phenyl, 
3-CONH-4-F-phenyl, 2-CH(NH)-4-MeO-phe 
nyl-, phenyl-NH-, (4-F-phenyl)-NH-, (2,4-diCl 
phenyl)-NH-, phenyl-C(=O)NH-, benzyl-NH-, 
(2-Me-4-MeO-phenyl)-NH-, (2-F-4-MeO-phenyl)- 
NH-, (2-Me-4-F-phenyl)-NH-, phenyl-S-, 
-NMe2, 1-pyrrolidinyl, and -NOtosylate), 

2343 provided that two of R", R, and R', are indepen 
dently Selected from hydrogen, fluoro, chloro, bromo, 
cyano, methyl, ethyl, propyl, isopropyl, butyl, t-butyl, nitro, 
trifluoromethyl, methoxy, ethoxy, isopropoxy, and trifluo 
romethoxy, 

2344 

2345) n is 0, 1 or 2. 

m is 1; and 

2346 25. In a more preferred embodiment, the present 
invention provides the method as defined in claim 24 where 
the compound administered is a compound of Formula (V): 

(V) 

wherein: 2347) 
2348 b is a single bond, wherein the bridge hydrogens 
are in a cis position; 

2349) R' is selected from 
2350 hydrogen, methyl, ethyl, n-propyl, n-butyl, 
S-butyl, t-butyl, n-pentyl, n-hexyl, 2-propyl, 2-butyl, 
2-pentyl, 2-hexyl, 2-methylpropyl, 2-methylbutyl, 
2-methylpentyl, 2-ethylbutyl, 3-methylpentyl, 3-me 
thylbutyl, 4-methylpentyl, 2-fluoroethyl, 2,2-difluo 
roethyl, 2,2,2-trifluoroethyl, 2-propenyl, 2-methyl-2- 
propenyl, trans-2-butenyl, 3-methyl-butenyl, 
3-butenyl, trans-2-pentenyl, cis-2-pentenyl, 4-pente 
nyl, 4-methyl-3-pentenyl, 3,3-dichloro-2-propenyl, 
trans-3-phenyl-2-propenyl, cyclopropyl, cyclobutyl, 
cyclopentyl, cyclohexyl, cyclopropylmethyl, 
cyclobutylmethyl, cyclopentylmethyl, cyclohexylm 
ethyl, -CH=CH, -CH-CH=CH-, -CH=CH 
CH, -C=CH, -C=C-CH, and -CH-C=CH; 

2351 R7 and R', at each occurrence, are independently 
Selected from hydrogen, fluoro, methyl, trifluorom 
ethyl, and methoxy, 
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2352 R is selected from 
2353 hydrogen, fluoro, chloro, bromo, cyano, 
methyl, ethyl, propyl, isopropyl, butyl, t-butyl, nitro, 
trifluoromethyl, methoxy, ethoxy, iSopropoxy, trif 
luoromethoxy, phenyl, 

2354 methylC(=O), ethylC(=O), propylC(= 
O), isopropylC(=O), butylC(=O), phenylC(= 
O), 

2355 methylCO-, ethylCO-, propylCO-, 
isopropylCO-, butylCO-, phenylCO-, 

2356 dimethylamino-S(=O)-, diethylamino-S(= 
O)-, dipropylamino-S(=O)-, di-isopropylamino 
S(=O), dibutylamino-S(=O), diphenylamino 
S(=O), dimethylamino-SO-, diethylamino 
SO-, dipropylamino-SO-, di-isopropylamino 
SO-, dibutylamino-SO-, diphenylamino 
SO-, 

2357 dimethylamino-C(=O)-, diethylamino-C(= 
O)-, dipropylamino-C(=O)-, di-isopropylamino 
C(=O)-, dibutylamino-C(=O), diphenylamino 
C(=O)-, 

2358 2-chlorophenyl, 2-fluorophenyl, 2-bromophe 
nyl, 2-cyanophenyl, 2-methylphenyl, 2-trifluorom 
ethylphenyl, 2-methoxyphenyl, 2-trifluoromethoX 
yphenyl, 

2359 3-chlorophenyl, 3-fluorophenyl, 3-bromophe 
nyl, 3-cyanophenyl, 3-methylphenyl, 3-ethylphenyl, 
3-propylphenyl, 3-isopropylphenyl, 3-butylphenyl, 
3-trifluoromethylphenyl, 3-methoxyphenyl, 3-iso 
propoxyphenyl, 3-trifluoromethoxyphenyl, 3-thi 
omethoxyphenyl, 

2360 4-chlorophenyl, 4-fluorophenyl, 4-bromophe 
nyl, 4-cyanophenyl, 4-methylphenyl, 4-ethylphenyl, 
4-propylphenyl, 4-isopropylphenyl, 4-butylphenyl, 
4-trifluoromethylphenyl, 4-methoxyphenyl, 4-iso 
propoxyphenyl, 4-trifluoromethoxyphenyl, 4-thi 
omethoxyphenyl, 

2361) 2,3-dichlorophenyl, 2,3-difluorophenyl, 2,3- 
dimethylphenyl, 2,3-ditrifluoromethylphenyl, 2,3- 
dimethoxyphenyl, 2,3-ditrifluoromethoxyphenyl, 

2362 2,4-dichlorophenyl, 2,4-difluorophenyl, 2,4- 
dimethylphenyl, 2,4-ditrifluoromethylphenyl, 2,4- 
dimethoxyphenyl, 2,4-ditrifluoromethoxyphenyl, 

2363. 2,5-dichlorophenyl, 2,5-difluorophenyl, 2.5- 
dimethylphenyl, 2,5-ditrifluoromethylphenyl, 2.5- 
dimethoxyphenyl, 2,5-ditrifluoromethoxyphenyl, 

2364 2,6-dichlorophenyl, 2,6-difluorophenyl, 2,6- 
dimethylphenyl, 2,6-ditrifluoromethylphenyl, 2,6- 
dimethoxyphenyl, 2,6-ditrifluoromethoxyphenyl, 

2365 3,4-dichlorophenyl, 3,4-difluorophenyl, 3,4- 
dimethylphenyl, 3,4-ditrifluoromethylphenyl, 3,4- 
dimethoxyphenyl, 3,4-ditrifluoromethoxyphenyl, 

2366 2,4,6-trichlorophenyl, 2,4,6-trifluorophenyl, 
2,4,6-trimethylphenyl, 2,4,6-tritrifluoromethylphe 
nyl, 2,4,6-trimethoxyphenyl, 2,4,6-tritrifluo 
romethoxyphenyl, 
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2410) R, at each occurrence, is independently selected 
from 

2411) H, C alkyl, Calkenyl, C. alkynyl, and 
Calkoxy; 

2412) alternatively, R and R join to form a 5- or 
6-membered ring optionally substituted with -O- or 

2413) R', at each occurrence, is independently selected 
from H, methyl, ethyl, propyl, and butyl, 

2414) R is H, methyl, ethyl, propyl, or butyl; 
2415 R is selected from 
2416 H, -OH, -NR'R'7, -CF, 
2417 C alkyl, C. alkenyl, C- alkynyl, C. 
alkoxy, 

2418 Chaloalkyl, C. cycloalkyl, and 
2419 aryl substituted with 0-3 R'; 

2420 R is H; 
2421) R', R, and R', at each occurrence, are indepen 
dently selected from 

2422 H, halo, -CF, -OCF, -OH, -CN, 
-NO-NR'R'7, 

2423 Cls alkyl, C2-s alkenyl, C2-s alkynyl, C 
haloalkyl, Cs alkoxy, (C. haloalkyl)oxy, 

2424 C- alkyl substituted with 0-2 R', 
2425 C. carbocyclic group Substituted with 0-3 
R33, 

2426) aryl substituted with 0-5 R, 
2427 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R31; 

2433) and NRC(O)NHR'; 
2434) R' is selected from H, -OH, 
2435 C. alkyl substituted with 0-1 R', 
2436 C. alkenyl substituted with 0-1 R', 
2437 C. alkynyl substituted with 0-1 R', and 
2438 C alkoxy; 
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2439) R' is selected from 
2440 Calkoxy, 
2441 C cycloalkyl, 
2442 Co carbocyclic group Substituted with 0-3 
R33, 

2443) phenyl substituted with 0-3 R', and 
2444 5-6 membered heterocyclic ring system con 
taining 1, 2, or 3 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-2 
R“; 

2445l R'' is selected from 

2446. H., halo, -CF, -CN, -NO, 
2447 Cs alkyl, C2-s alkenyl, C2-s alkynyl, C 
haloalkyl, Cs alkoxy, Co cycloalkyl, 

2448 Co carbocyclic group Substituted with 0-3 
R33, 

2449) aryl substituted with 0-5 R, 
2450 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R31; 

2452) R' at each occurrence, is independently 
Selected from 

2453 C. alkyl, 
2454 Calkenyl, 
2455 C. alkynyl, 
2456 C cycloalkyl, 
2457 phenyl substituted with 0-5 R; 
2458 Co carbocyclic group Substituted with 0-3 
R, and 

2459 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R31; 

2460 R', at each occurrence, is independently 
Selected from 

2461 H, C alkyl, Calkenyl, and C alkynyl, 
2462) alternatively, R'' and R' join to form a 5- or 
6-membered ring optionally substituted with -O- or 
-N(R')–: 

2463) R', at each occurrence, is independently 
Selected from H and C alkyl, 

2464) R', at each occurrence, is independently 
Selected from 

2465 H, OH, halo, CF, SOR', NR'R'7, methyl, 
ethyl, and propyl; 
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2466 R, at each occurrence, is independently 
Selected from 

2467 H, OH, halo, CN, NO, CF, SOR, 
NR'R'7, 

2468 C- alkyl, C. alkenyl, C- alkynyl, Cas 
cycloalkyl, Chaloalkyl, Chaloalkyl-oxy-, C 
alkyloxy-, C alkylthio-, C alkyl-C(=O)-, and 
C, alkyl-C(=O)NH-; 

2469 R', at each occurrence, is independently 
Selected from 

2470 H, CF, halo, OH, COH, SOR", NR'R'7, 
NO, CN, =O, 

2471 Cls alkenyl, Cs alkynyl, C. alkoxy, C. 
haloalkyl 

2472 C, alkyl substituted with 0-1 R', 
2473) aryl substituted with 0-3 R', and 
2474 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R“; 

2475) R', at each occurrence, is independently 
Selected from 

2476) H, CF, halo, OH, COH, SOR', SR', 
NR'R'7, OR, NO, CN, CH(-NH)NH, NHC(= 
NH)NH, 

2477 C- alkenyl, C- alkynyl, C. alkoxy, C 
haloalkyl, C. cycloalkyl, 

2478 C alkyl substituted with 0-1 R', 
2479) aryl substituted with 0-3 R', and 
2480 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R“; 

2481) 
R44; 

R" is C. cycloalkyl or arylsubstituted with 0-3 

2482) R', at each occurrence, is independently 
selected from H, halo, -OH, NR'R'', COH, 
SOR", -CF, -OCF, -CN, -NO, C, alkyl, 
and C alkoxy, 

2483) R' is C, alkyl; 
2484) R', at each occurrence, is independently 
Selected from H and C alkyl, 

2485) R', at each occurrence, is independently 
selected from H, C alkyl, -C(=O)NH(C. alkyl), 
-SO(C, alkyl), -SO-(phenyl), -C(=O)0(C. 
alkyl), -C(=O)(C. alkyl), and -C(=O)H; 

2486) R', at each occurrence, is independently 
selected from H, C alkyl, -C(=O)NH(C. alkyl), 
-C(=O)C)(C-4 alkyl), -C(=O)( C alkyl), and 
—C(=O)H; 

2487 k is 1 or 2; 
2488 

2489 n is 0, 1 or 2. 
m is 0, 1, or 2, and 

Jul. 1, 2004 

2490) 27. In a more preferred embodiment, the present 
invention provides the method as defined in claim 26 where 
in the compound administered: 

2491) X is -CHR'— or -C(=O)–: 
2492) R' is selected from 

2493 Cls alkyl substituted with Z, 
2494 Calkenyl substituted with Z. 
2495) 
2496) 
2497 
2498 5-6 membered heterocyclic ring system con 
taining at least one heteroatom Selected from the 
group consisting of N, O, and S, Said heterocyclic 
ring System Substituted with Z; 

2499 C alkyl substituted with 0-2 R, 
2500 Cls alkenyl substituted with 0-2 R, and 
2501 C alkynyl substituted with 0-2 R; 

2502 Z is selected from H, 
2503 -CH(OH)R’, 
2504 –C(ethylenedioxy)R’, 
2505 -OR, 
2506 -SR, 
2507 - NRR, 

2509) -C(O)NRR, 
2510) - NRC (O) R, 
2511 –C (O) OR, 
2512) –OC (O) R, 
2513 -CH(-NR")NRR, 
2514) -NHC(=NR")NRR, 
2515 –S (O) R, 
2516 -S (O).R., 

Cs alkynyl Substituted with Z, 
C. cycloalkyl Substituted with Z, 
aryl Substituted with Z, 

2518) R, at each occurrence, is independently selected 
from 

2519) 
2520 
2521) 
2522) 
2523) 
2524 Co carbocyclic group Substituted with 0-3 
R', and 

C- alkyl, 
Calkenyl, 
C2-alkynyl, 
C-6 cycloalkyl, 

aryl substituted with 0-5 R'; 

2525 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R; 
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2526) R, at each occurrence, is independently selected 
from 

2527 H, C alkyl, Calkenyl, C. alkynyl, and 
2528 Calkoxy; 

2529 alternatively, R and R join to form a 5- or 
6-membered ring optionally substituted with -O- or 
-N(R)-; 

2530) R', at each occurrence, is independently selected 
from H, methyl, ethyl, propyl, and butyl, 

2531) R' is H, methyl, or ethyl; 
2532 R is selected from 
2533 H, -OH, -NR'R'7, -CF, 
2534 C alkyl, C. alkenyl, C- alkynyl, C. 
alkoxy, Chaloalkyl, and C. cycloalkyl, 

2535 Rb is H; 
2536) R, R, and R', at each occurrence, are indepen 
dently selected from 
2537 H, halo, -CF, -OCF, -OH, -OCH, 
–CN, -NO-NR'R'', 

2538 C alkyl, Ce alkenyl, Ce alkynyl, C. 
haloalkyl, Calkoxy, (C. haloalkyl)oxy, 

2539 C alkyl substituted with 0-2 R', 
2540 Co carbocyclic group Substituted with 0-3 
R33, 

2541) aryl substituted with 0-5 R, 
2542 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R31; 

2543) OR', SR 1, NR'R'', C(O)H, C(O)NR'R'', 

2547 NRC(O)OR, NRS(O).R', and 
NR'C(O)NHR'. 

2548) R' is selected from H, -OH, C, alkyl, C. 
alkoxy, and 

2549 C alkyl substituted with 0-1 R'; 
2550) R'B is C. cycloalkyl or phenyl substituted 
with 0-3 R; 

2551) R' is selected from 
2552 H, halo, -CF, -OCF, -OH, -OCH, 
-CN, -NO-NR'R'', C. alkyl, Calkenyl, 
C, alkynyl, C. haloalkyl, C-6 alkoxy, (C- haloalkyl)oxy, 

2553 Co carbocyclic group Substituted with 0-3 
R33, 
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2554) aryl substituted with 0-5 R, 
2555 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R31; 

2557) R', at each occurrence, is independently 
Selected from 

2558 C. alkyl, 
2559 Calkenyl, 
2560 Calkynyl, 
2561 C cycloalkyl, 
2562 phenyl substituted with 0-5 R; 
2563 Co carbocyclic group Substituted with 0-3 
R, and 

2564 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R31; 

2565) R', at each occurrence, is independently 
Selected from H, C alkyl, C. alkenyl, and C. 
alkynyl, 

2566) alternatively, R'' and R' join to form a 5- or 
6-membered ring optionally substituted with -O- or 
-N(R')-; 

2567 R', at each occurrence, is independently 
Selected from H and C alkyl, 

2568) R', at each occurrence, is independently 
selected from H, OH, halo, CF, methyl, and ethyl; 

2569 R, at each occurrence, is independently 
selected from H, OH, halo, CN, NO, CF, methyl, and 
ethyl; 

2570) R', at each occurrence, is independently 
Selected from 

2571 H, CF, halo, OH, COH, SOR', NR'R'7, 
NO, CN, =O, 

2572 C2-s alkenyl, C2-s alkynyl, C- alkoxy, C. 
haloalkyl, 

2573 C alkyl substituted with 0-1 R', 
2574) aryl substituted with 0-3 R', and 
2575 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R44; 

2576) R', at each occurrence, is independently 
Selected from 

2577 H, CF, halo, OH, COH, SOR', SR', 
NR'R'7, OR, NO, CN, CH(-NH)NH, NHC(= 
NH)NH, 
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2578 C-6 alkenyl, Ce alkynyl, C alkoxy, C 
haloalkyl, C. cycloalkyl, 

2579 C alkyl substituted with 0-1 R', 
2580 aryl substituted with 0-3 R', and 
2581 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R“; 

2582) R' is C. cycloalkyl or arylsubstituted with 0-3 
R“; 

2583 R', at each occurrence, is independently 
selected from H, halo, -OH, NR'R'', COH, 
SOR", -CF, -OCF, -CN, -NO, C, alkyl, 
and C alkoxy, 

2584) R' is C, alkyl; 
2585) R', at each occurrence, is independently 
Selected from H and C alkyl, 

2586) R', at each occurrence, is independently 
selected from H, C alkyl, -C(=O)NH(C. alkyl), 
-SO(C, alkyl), -SO-(phenyl), -C(=O)0(C. 
alkyl), -C(=O)(C. alkyl), and -C(=O)H; 

2587) R', at each occurrence, is independently 
selected from H, C alkyl, -C(=O)NH(C. alkyl), 
-C(=O)0(C, alkyl), -C(=O)(C, alkyl), and -C(= 
O)H; 

2588) k is 1 or 2; 
2589 m is 0, 1, 2; and 
2590 n is 0, 1 or 2. 

2591) 28. In a more preferred embodiment, the present 
invention provides the method as defined in claim 26 where 
in the compound administered: 

2592 X is —CH-; 
2593) R' is selected from 

2594 C- alkyl substituted with Z, 
2595 Calkenyl substituted with Z, 
2596 C alkynyl substituted with Z. 
2597) C. cycloalkyl substituted with Z. 
2598 aryl substituted with Z, 
2599 5-6 membered heterocyclic ring system con 
taining at least one heteroatom Selected from the 
group consisting of N, O, and S, Said heterocyclic 
ring System Substituted with Z; 

2600 C. alkyl substituted with 0-2 R, and 
2601 Calkenyl substituted with 0-2 R; 

2602 Z is selected from H. 
2603) –CH(OH)R’, 
2604) -C(ethylenedioxy)R’, 
2605 –OR, 
2606 -SR, 
2607 -NRR, 
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2608 –C(O)R’, 
2609) -C(O)NRR, 
2610 –NRC(O)R. 
2611) –C(O)OR, 

2613 –S(O).R., 
2614 –S(O)NR'R', and -NRS(O).R. 

2615 R, at each occurrence, is independently selected 
from phenyl substituted with 0-5 R'; 
2616) Co. carbocyclic group Substituted with 0-3 
R', and 

2617 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R; 

2618) R, at each occurrence, is independently selected 
from 

2619 H, C alkyl, Calkenyl, C alkynyl, and 
Calkoxy; 

2620 alternatively, R and R join to form a 5- or 
6-membered ring optionally substituted with -O- or 
-N(R)-; 

2621) R', at each occurrence, is independently selected 
from H, methyl, ethyl, propyl, and butyl, 

2622 R is H; 
2623) R' is selected from H, -OH, -CF, methyl, 

ethyl, propyl, butyl, methoxy, and, ethoxy, 
2624) R' is H; 
2625 R7, R, and R, at each occurrence, are indepen 
dently selected from 
2626 H, halo, -CF, -OCF, -OH, -OCH, 
-CN, -NO, 

2627 C alkyl, Chaloalkyl, C. alkoxy, (C- 
haloalkyl)oxy, and 

2628 C alkyl substituted with 0-2 R'; 
IS Selected from 2629) R' is selected f 

2630 H, halo, -CF, -OCF, -OH, -OCH, 
-CN, -NO, 

2631 C. alkyl, C. haloalkyl, C. alkoxy, and 
(Chaloalkyl)oxy; 

2632) R, at each occurrence, is independently 
selected from H, OH, halo, CF, and methyl; 

2633 R', at each occurrence, is independently 
Selected from 

2634) H, CF, halo, OH, COH, SOR', NR'R'7, 
NO, CN, =O, 

2635 C2-s alkenyl, C2-s alkynyl, C- alkoxy, C. 
haloalkyl, 

2636 C alkyl substituted with 0-1 R', 
2637 aryl substituted with 0-3 R', and 
2638 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R“; 
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2639) R', at each occurrence, is independently 
Selected from 

2640 H, CF, halo, OH, COH, SOR', SR', 
NR'R'7, OR, NO, CN, CH(-NH)NH, NHC(= 
NH)NH, 

2641) C2-alkenyl, C-6 alkynyl, C- alkoxy, C. 
haloalkyl, C. cycloalkyl, 

2642 C, alkyl substituted with 0-1 R", 
2643) aryl substituted with 0-3 R', and 
2644 5-10 membered heterocyclic ring system con 
taining from 1-4 heteroatoms Selected from the 
group consisting of N, O, and S substituted with 0-3 
R“; 

2645) R' is cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl, phenyl, or pyridyl, each Substituted with 
0-3 R'; 

2646) R', at each occurrence, is independently 
selected from H, halo, -OH, NR'R'7, COH, 
SOR", -CF, -OCF, -CN, -NO, methyl, 
ethyl, propyl, butyl, methoxy, ethoxy, propoxy, and 
butoxy; 

2647) R' is methyl, ethyl, propyl, or butyl; 
2648) R', at each occurrence, is independently 
Selected from H, methyl, ethyl, propyl, and butyl, 

2649) R', at each occurrence, is independently 
Selected from H, methyl, ethyl, n-propyl, i-propyl, 
n-butyl, i-butyl, 13 C(=O)NH(methyl), 13 C(=O)NH 
(ethyl), -SO(methyl), -SO(ethyl), -SO(phenyl), 
-C(=O)C(methyl), -C(=O)C)(ethyl), -C(=O)(m- 
ethyl), -C(=O)(ethyl), and -C(=O)H; 

2650 R', at each occurrence, is independently 
Selected from H, methyl, ethyl, n-propyl, i-propyl, 
-C(=O)NH(methyl), -C(=O)NH(ethyl), -C(= 
O)O(methyl), -C(=O)C)(ethyl), -C(=O) (methyl), 
-C(=O) (ethyl), and -C(=O)H; 

2651 k is 1; 
2652 m is 0, 1, or 2; and 
2653) n is 0, 1 or 2. 

2654. 29. In a more preferred embodiment, the present 
invention provides the method as defined in claim 26 where 
in the compound administered: 

2655 X is -CH-; 
2656) R' is selected from 
2657 ethyl substituted with Z, 
2658 propyl substituted with Z, 
2659 butyl substituted with Z. 
2660 propenyl Substituted with Z, 
2661 butenyl substituted with Z. 
2662) ethyl substituted with R', 
2663) propyl substituted with R', 
2664 butyl substituted with R', 
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2665 propenyl substituted with R', and 
2666 butenyl substituted with R: 

2667 Z is selected from H, 
2668 –CH(OH)R’, 
2669 –OR, 
2670 –SR, 
2671) -NRR, 

2674 –NRC(O)R. 
2675 –C(O)OR, 

2677 –S(O).R, 

2679) R, at each occurrence, is independently selected 
from 

2680 phenyl substituted with 0-3 R'; 
2681 naphthyl substituted with 0-3 R'; 
2682 cyclopropyl substituted with 0-3 R'; 
2683 cyclobutyl substituted with 0-3 R'; 
2684 cyclopentyl substituted with 0-3 R'; 
2685 cyclohexyl substituted with 0-3 R'; 
2686 pyridyl substituted with 0-3 R'; 
2687 indolyl substituted with 0-3 R'; 
2688 indolinyl substituted with 0-3 R'; 
2689 benzimidazolyl substituted with 0-3 R'; 
2690 benzotriazolyl substituted with 0-3 R'; 
2691) benzothienyl substituted with 0-3 R'; 
2692) benzofuranyl substituted with 0-3 R'; 
2693 phthalimid-1-yl substituted with 0-3 R'; 
2694) inden-2-yl substituted with 0-3 R'; 

,3-dihydro-1H-inden-2-yl Substituted wit 2695 2.3-dihvdro-1H-inden-2-wl Substituted with 
0-3 R'; 

2696 indazolyl substituted with 0-3 R'; 
2697 tetrahydroquinolinyl substituted with 0-3 R'; 
and 

2698 tetrahydro-isoquinolinyl substituted with 0-3 
R; 

2699) R, at each occurrence, is independently selected 
from H, methyl, and ethyl; 

2700 R is H; 
2701) R' is selected from H, -OH, methyl, and 
methoxy, 

2702 R is H; 
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3125 4-((8aS,12aR)-4,5,6,7,9,10,12,12a-octahy 
droazepino.3.2.1-hipyrido4,3-bindol-11(8aH)-yl)-1- 
(4-fluorophenyl)-1-butanone; 

3126 4-((8aR,12aS)-4,5,6,7,9,10,12,12a-octahy 
droazepino.3.2.1-hipyrido4,3-bindol-11(8aH)-yl)-1- 
(4-fluorophenyl)-1-butanone; 

3127 4-((+)-4,5,6,7,9,10,12,12a-octahydroazepino.3, 
2, 1-hipyrido4,3-bindol-11(8aH)-yl)-1-(2-amino-4- 
fluorophenyl)-1-butanone; 

3128 4-((+)-cis-5,6,8,9,11,11a-hexahydro-4H-pyrido 
3',4':45pyrrolo3.2.1-ijquinolin-10(7aH)-yl)-1-(2- 
amino-4-fluorophenyl)-1-butanone ; 

3129 4-((7aS,11aR)-5,6,8,9,11,11a-hexahydro-4H 
pyrido3',4':45pyrrolo3.2.1-ijquinolin-10(7aH)-yl)- 
1-(2-amino-4-fluorophenyl)-1-butanone; and 

3130 4-((7aR,11aS)-5,6,8,9,11,11a-hexahydro-4H 
pyrido3',4':45pyrrolo3.2.1-ijquinolin-10(7aH)-yl)- 
1-(2-amino-4-fluorophenyl)-1-butanone. 

3131 33 In a more preferred embodiment, the present 
invention provides the method as defined in claim 18 where 
the compound administered is Selected from the group: 

3132 4-(+)-5,6,8,9,10,11,12,12a-octahydro-4H,7ah 
azepino4',5':45pyrrolo 3.2.1-iquinolin-10-yl)-1- 
(4-fluorophenyl)-1-butanone; 

3133 4-(+)-5,6,8,9,10,11,12,12a-octahydro-4H,7aH 
azepino4',5':45pyrrolo 3.2.1-iquinolin-10-yl)-1- 
(2-amino-4-fluorophenyl)-1-butanone; 

3134) 4-(+)-4,5,6,7,9,10,11,12,13,13a-decahydro 
11H-diazepino4,5-b:3.2.1-hiindol-11-yl)-1-(4-fluo 
rophenyl)-1-butanone; 

3135) 4-(+)-4,5,6,7,9,10,11,12,13,13a-decahydro 
11H-diazepino4,5-b:3.2.1-hiindol-11-yl)-1-(2-amino 
4-fluorophenyl)-1-butanone; 

3136 tert-butyl (+)-cis-5,6,8,9,10,11,12,12a-octahy 
dro-4H,7aH-azepino3',4':45pyrrolo3.2.1-iquino 
line-11-carboxylate; 

3137 tert-butyl (+)-cis-2-bromo-5,6,8,9,10,11,12,12a 
octahydro-4H,7aH-azepino3',4':45pyrrolo3.2.1-i 
quinoline-11-carboxylate; and 

3138 (+)-cis-2-4-methoxy-2-(trifluoromethyl)phe 
nyl-5,6,8,9,10,11,12,12a-octahydro-4H,7aH-azepino 
3',4':45pyrrolo3.2.1-iquinoline. 

3139 34 In a more preferred embodiment, the present 
invention provides the method as defined in claim 18 where 
the compound administered is Selected from the group: 

3140 tert-butyl (+)-cis-2-bromo-4-oxo-4,5,6,7,9, 
10,12,12a-octahydroazepino.3.2.1-hipyrido4,3-b 
indole-11(8aH)-carboxylate; 

3141 tert-butyl (+)-cis-2-(2,4-dichlorophenyl)-4- 
OXO-4,5,6,7,9,10,12,12a-octahydroazepino.3.2.1-hi 
pyrido4,3-bindole-11(8aH)-carboxylate; 

3142 (+)-cis-2-(2,4-dichlorophenyl)-6,7,8a,9,10, 
11,12,12a-octahydroazepino.3.2.1-hipyrido4,3-b 
indol-4(5H)-one; 
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3143 (8aS,12aR)-2-(2,4-dichlorophenyl)-6,7,8a,9, 
10,11,12,12a-octahydroazepino.3.2.1-hipyrido4,3- 
bindol-4(5H)-one; 

3144 (8aR,12aS)-2-(2,4-dichlorophenyl)-6,7,8a,9, 
10,11,12,12a-octahydroazepino.3.2.1-hipyrido4,3- 
bindol-4 (5H)-one; 

3145 (8aS,12aR)-2-(2,4-dichlorophenyl)-6,7,8a,9, 
10,11,12,12a-decahydroazepino.3.2.1-hipyrido4, 
3-bindol-4-ol; and 

3146 (8aR,12aS)-2-(2,4-dichlorophenyl)-6,7,8a,9, 
10,11,12,12a-decahydroazepino.3.2.1-hipyrido4, 
3-bindol-4-ol. 

DEFINITIONS 

3147 As used herein, the term “addictive behavior” 
includes behaviors associated with and/or caused by physi 
cal and/or psychological dependence on narcotics, opiates, 
analgesics, painkillers, amphetamines, cocaine, heroin, 
opium, marijuana, alcohol, Smoking, nicotine, gambling and 
eating. 

3148. The term “sleep disorders,” as used herein, 
includes insomnia, narcolepsy and Sleep apnea. 

3149 The compounds herein described may have asym 
metric centers. Compounds of the present invention con 
taining an asymmetrically Substituted atom may be isolated 
in optically active or racemic forms. It is well known in the 
art how to prepare optically active forms, Such as by 
resolution of racemic forms or by Synthesis from optically 
active Starting materials. Many geometric isomers of olefins, 
C=N double bonds, and the like can also be present in the 
compounds described herein, and all Such stable isomers are 
contemplated in the present invention. Cis and trans geo 
metric isomers of the compounds of the present invention 
are described and may be isolated as a mixture of isomers or 
as Separated isomeric forms. All chiral, diastereomeric, 
racemic forms and all geometric isomeric forms of a struc 
ture are intended, unless the Specific Stereochemistry or 
isomeric form is Specifically indicated. 

3150. The numbering of the tetracyclic ring-system 
present in the compounds of Formula (I), as defined by 
nomenclature known to one skilled in the art, is shown for 
two examples in Formula (I), when k is 1, m is 1, and n is 
1; and in Formula (I"), when k is 1, m is 1, and n is 2: 

(I)   
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-continued 
(I") 

3151. The tetracyclic ring-System present in compounds 
of Formula (I) occur as “cis” or “trans” isomers when the 
carbon-carbon bond b in Formula (I) is a single bond. As 
such, the terms “cis' and “trans', in conjunction with the 
tetracyclic ring Structure, refer to the configuration of hydro 
gen atoms on carbon atoms 7a and 11a in Formula (I) or, for 
example, on carbon atoms 8a and 12a in Formula (I"), 
above. When both hydrogens are on the same side of the 
mean plane determined by the octahydro tetracyclic moiety 
then the configuration is designated “cis', if not, the con 
figuration is designated "trans'. It is understood that the 
above example is for demonstrative puproses only and not 
intended to limit the Scope of the tetracyclic ring-System 
present in compounds of Formula (I). AS Such, it is under 
stood that one skilled in the art of organic chemistry can 
apply the above numbering System to other values of k, m, 
and n in the Scope of compounds of Formula (I) to deterine 
the appropriate numbering. Additional Examples of the 
numbering of the tetracyclic ring-System are further pro 
Vided below in the Synthetic Examples. Lastly, it is under 
stood that the use of “cis' or “trans' in the identification of 
the tetracyclic ring-System is not meant to construe the 
configuration of any other cis or trans geometric isomer in 
the molecule, for example, cis or trans butene. 
3152 The term “substituted,” as used herein, means that 
any one or more hydrogens on the designated atom is 
replaced with a Selection from the indicated group, provided 
that the designated atom's normal Valency is not exceeded, 
and that the substitution results in a stable compound. When 
a Substituent is keto (i.e., =O), then 2 hydrogens on the atom 
are replaced. 
3153 When any variable (e.g., R) occurs more than one 
time in any constituent or formula for a compound, its 
definition at each occurrence is independent of its definition 
at every other occurrence. Thus, for example, if a group is 
shown to be substituted with 0-2 R, then said group may 
optionally be substituted with up to two R groups and Rat 
each occurrence is Selected independently from the defini 
tion of R. Also, combinations of substituents and/or vari 
ables are permissible only if Such combinations result in 
Stable compounds. 
3154 When a bond to a substituent is shown to cross a 
bond connecting two atoms in a ring, then Such Substituent 
may be bonded to any atom on the ring. When a substituent 
is listed without indicating the atom via which Such Sub 
Stituent is bonded to the rest of the compound of a given 
formula, then Such Substituent may be bonded via any atom 
in Such Substituent. Combinations of Substituents and/or 
variables are permissible only if Such combinations result in 
Stable compounds. 
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3155 As used herein, “alkyl” or “alkylene' is intended to 
include both branched and Straight-chain Saturated aliphatic 
hydrocarbon groups having the Specified number of carbon 
atoms; for example, "C-C alkyl denotes alkyl having 1 to 
6 carbon atoms. Examples of alkyl include, but are not 
limited to, methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, 
Sec-butyl, t-butyl, n-pentyl, n-hexyl, 2-methylbutyl, 2-me 
thylpentyl, 2-ethylbutyl, 3-methylpentyl, and 4-methylpen 
tyl. 

3156 “Alkenyl' or “alkenylene' is intended to include 
hydrocarbon chains of either a Straight or branched configu 
ration having the Specified number of carbon atoms and one 
or more unsaturated carbon-carbon bonds which may occur 
in any Stable point along the chain. Examples of alkenyl 
include, but are not limited to, ethenyl, 1-propenyl, 2-pro 
penyl, 2-butenyl, 3-butenyl, 2-pentenyl, 3, pentenyl, 4-pen 
tenyl, 2-hexenyl, 3-hexenyl, 4-hexenyl, 5-hexenyl, 2-me 
thyl-2-propenyl, 4-methyl-3-pentenyl, and the like. 
3157. “Alkynyl” or “alkynylene" is intended to include 
hydrocarbon chains of either a Straight or branched configu 
ration and one or more carbon-carbon triple bonds which 
may occur in any Stable point along the chain, Such as 
ethynyl, propynyl, butynyl, pentynyl, heXynyl and the like. 
3158 “Cycloalkyl is intended to include Saturated ring 
groups, having the Specified number of carbon atoms. For 
example, "C-C cycloalkyl” denotes Such as cyclopropyl, 
cyclobutyl, cyclopentyl, or cyclohexyl. 
3159 "Alkoxy” or “alkyloxy' represents an alkyl group 
as defined above with the indicated number of carbon atoms 
attached through an oxygen bridge. Examples of alkoxy 
include, but are not limited to, methoxy, ethoxy, n-propoxy, 
i-propoxy, n-butoxy, S-butoxy, t-butoxy, n-pentoxy, and 
S-pentoxy. Similarly, “alkylthio' is represents an alkyl group 
as defined above with the indicated number of carbon atoms 
attached through a Sulpher bridge. 

3160 "Halo' or “halogen” as used herein refers to fluoro, 
chloro, bromo, and iodo; and “counterion' is used to rep 
resent a Small, negatively charged species Such as chloride, 
bromide, hydroxide, acetate, Sulfate, and the like. 
3161) “Haloalkyl is intended to include both branched 
and Straight-chain Saturated aliphatic hydrocarbon groups 
having the Specified number of carbon atoms, Substituted 
with 1 or more halogen (for example -CF, where V=1 to 
3 and w=1 to (2v+1)). Examples of haloalkyl include, but are 
not limited to, trifluoromethyl, trichloromethyl, pentafluo 
roethyl, pentachloroethyl, 2.2.2-trifluoroethyl, heptafluoro 
propyl, and heptachloropropyl. 

3162 As used herein, “carbocycle” is intended to mean 
any stable 3- to 7-membered monocyclic or bicyclic or 7- to 
13-membered bicyclic or tricyclic, any of which may be 
Saturated, partially unsaturated, or aromatic. Examples of 
Such carbocycles include, but are not limited to, cyclopro 
pyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, ada 
mantyl, cyclooctyl, 3.3.0bicyclooctane, 4.3.0bicy 
clononane, 4.4.0bicyclodecane (decalin), 2.2.2 
bicyclooctane, fluorenyl, phenyl, naphthyl, indanyl, 
adamantyl, or tetrahydronaphthyl (tetralin). 
3163 AS used herein, the term "heterocycle” or "hetero 
cyclic ring” is intended to mean a stable 5- to 7-membered 
monocyclic or bicyclic or 7- to 14-membered bicyclic 
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heterocyclic ring which is Saturated partially unsaturated or 
unsaturated (aromatic), and which consists of carbon atoms 
and 1, 2, 3 or 4 heteroatoms independently Selected from the 
group consisting of N, O and S and including any bicyclic 
group in which any of the above-defined heterocyclic rings 
is fused to a benzene ring. The nitrogen and Sulfur heteroa 
toms may optionally be oxidized. The heterocyclic ring may 
be attached to its pendant group at any heteroatom or carbon 
atom which results in a Stable structure. The heterocyclic 
rings described herein may be Substituted on carbon or on a 
nitrogen atom if the resulting compound is stable. If Spe 
cifically noted, a nitrogen in the heterocycle may optionally 
be quaternized. It is preferred that when the total number of 
S and O atoms in the heterocycle exceeds 1, then these 
heteroatoms are not adjacent to one another. It is preferred 
that the total number of S and O atoms in the heterocycle is 
not more than 1. 

3164. Examples of heterocycles include, but are not lim 
ited to, 1H-indazole, 2-pyrrolidonyl, 2H,6H-15,2-dithiazi 
nyl, 2H-pyrrolyl, 3H-indolyl, 4-piperidonyl, 4aH-carbazole, 
4H-quinolizinyl, 6H-1,2,5-thiadiazinyl, acridinyl, azocinyl, 
benzimidazolyl, benzofuranyl, benzothiofuranyl, ben 
Zothiophenyl, benzoxazolyl, benzoxazolinyl, benzthiazolyl, 
benztriazolyl, benztetrazolyl, benzisoxazolyl, benzisothiaz 
olyl, benzimidazalonyl, carbazolyl, 4ah-carbazolyl, b-car 
bolinyl, chromanyl, chromenyl, cinnolinyl, decahydro 
quinolinyl, 2H, 6H-1, 5,2-dithiazinyl, dihydrofuro 2,3-b 
tetrahydrofuran, furanyl, furazanyl, imidazolidinyl, 
imidazolinyl, imidazolyl, imidazolopyridinyl, 1H-indazolyl, 
indolenyl, indolinyl, indolizinyl, indolyl, isatinoyl, isoben 
Zofuranyl, isochromanyl, isolindazolyl, isolindolinyl, isolin 
dolyl, isoquinolinyl, isothiazolyl, isothiazolopyridinyl, isox 
azolyl, isoxazolopyridinyl, morpholinyl, naphthyridinyl, 
octahydroisoquinolinyl, oxadiazolyl, 1,2,3-oxadiazolyl, 1.2, 
4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, oxazo 
lidinyl, oxazolyl, oxazolopyridinyl, oxazolidinylperimidi 
nyl, OXindolyl, phenanthridinyl, phenanthrolinyl, 
phenarSazinyl, phenazinyl, phenothiazinyl, phenoxathiinyl, 
phenoxazinyl, phthalazinyl, piperazinyl, piperidinyl, pteridi 
nyl, piperidonyl, 4-piperidonyl, pteridinyl, purinyl, pyranyl, 
pyrazinyl, pyrazolidinyl, pyrazolinyl, pyrazolopyridinyl, 
pyrazolyl, pyridaZinyl, pyridooxazole, pyridoimidazole, 
pyridothiazole, pyridinyl, pyridyl, pyrimidinyl, pyrrolidinyl, 
pyrrolinyl, pyrrolyl, quinazolinyl, quinolinyl, 4H-quinoliz 
inyl, quinoxalinyl, quinuclidinyl, carbolinyl, tetrahydrofura 
nyl, tetrahydroisoquinolinyl, tetrahydroquinolinyl, 6H-1,2, 
5-thiadiazinyl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5- 
thiadiazolyl, 1,3,4-thiadiazolyl, thianthrenyl, thiazolyl, 
thiazolopyridinyl, thienyl, thienothiazolyl, thienooxazolyl, 
thienoimidazolyl, thiophenyl, triazinyl, 1,2,3-triazolyl, 1.2, 
4-triazolyl, 1,2,5-triazolyl, 1,3,4-triazolyl, and Xanthenyl. 
Preferred heterocycles include, but are not limited to, pyridi 
nyl, furanyl, thienyl, pyrrolyl, pyrazolyl, pyrazinyl, piper 
azinyl, imidazolyl, indolyl, benzimidazolyl, 1H-indazolyl, 
Oxazolidinyl, benzotriazolyl, benzisoxazolyl, benzoxazolyl, 
OXindolyl, benzoxazolinyl, benzthiazolyl, benzisothiazolyl, 
isatinoyl, isoxazolopyridinyl, isothiazolopyridinyl, thiazol 
opyridinyl, oxazolopyridinyl, imidazolopyridinyl, and pyra 
Zolopyridinyl. Preferred 5 to 6 membered heterocycles 
include, but are not limited to, pyridinyl, furanyl, thienyl, 
pyrrolyl, pyrazolyl, pyrazinyl, piperazinyl, imidazolyl, and 
Oxazolidinyl. Also included are fused ring and Spiro com 
pounds containing, for example, the above heterocycles. 
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3165. As used herein, the term “bicyclic heterocyclic ring 
system” is intended to mean a stable 9- to 10-membered 
bicyclic heterocyclic ring formed from the Substituent 
NR'R'', which is partially unsaturated or unsaturated (aro 
matic), and which consists of carbon atoms, a nitrogen atom, 
and 1 or 2 additional heteroatoms independently Selected 
from the group consisting of N, O and S. The additional 
nitrogen or Sulfur heteroatoms may optionally be oxidized. 
The heterocyclic ring is attached to its pendant group by the 
nitrogen atom of the group NR'R'' and for which results in 
a stable Structure. The heterocyclic rings described herein 
may be Substituted on carbon or on a nitrogen atom if the 
resulting compound is stable. If Specifically noted, a nitro 
gen in the heterocycle may optionally be quaternized. It is 
preferred that when the total number of S and O atoms in the 
heterocycle exceeds 1, then these heteroatoms are not adja 
cent to one another. It is preferred that the total number of 
S and O atoms in the heterocycle is not more than 1. The 
term “bicyclic heterocyclic ring System” is intended to be a 
Subset of the term “heterocyclic ring system”. Preferred 
examples of a 9- to 10-membered bicyclic heterocyclic ring 
System are benzimidazolyl, benzimidazolinyl, benzoxazoli 
nyl, dihydrobenzthiazolyl, dihydrodioxobenzthiazolyl, ben 
Zisoxazolinyl, 1H-indazolyl, indolyl, indolinyl, isolindolinyl, 
tetrahydro-isoquinolinyl, tetrahydro-quinolinyl, and benzo 
triazolyl. 

3166 Additionally, a subclass of preferred heterocycles 
are heterocycles which function as an isostere of a cyclic but 
non-heterocyclic Substitutent such as -CH-C(=O)-phe 
nyl. Preferred examples of Such heterocycles include, but are 
not limited to, benzimidazolyl, benzofuranyl, benzothiophe 
nyl, benzoxazolyl, benzthiazolyl, benzisoxazolyl, furanyl, 
imidazolinyl, 1H-indazolyl, indolinyl, isolindolinyl, iso 
quinolinyl, oxazolyl, piperidinyl, pyrazinyl, pyridinyl, pyri 
midinyl, quinolinyl, thiazolyl, thiophenyl, and 1,2,3-triaz 
olyl. 

3.167 As used herein, the term “aryl', or aromatic resi 
due, is intended to mean an aromatic moiety containing the 
Specified number of carbon atoms, Such as phenyl, pyridinyl 
and naphthyl. 

3168 The phrase “pharmaceutically acceptable” is 
employed herein to refer 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 human beings and animals without 
excessive toxicity, irritation, allergic response, or other 
problem or complication, commensurate with a reasonable 
benefit/risk ratio. 

3169. As used herein, “pharmaceutically acceptable 
salts' refer to derivatives of the disclosed compounds 
wherein the parent compound is modified by making acid or 
base Salts thereof. Examples of pharmaceutically acceptable 
Salts include, but are not limited to, mineral or organic acid 
Salts of basic residues Such as amines, alkali or organic Salts 
of acidic residues Such as carboxylic acids, and the like. The 
pharmaceutically acceptable Salts include the conventional 
non-toxic Salts or the quaternary ammonium Salts of the 
parent compound formed, for example, from non-toxic 
inorganic or organic acids. For example, Such conventional 
non-toxic Salts include those derived from inorganic acids 
Such as hydrochloric, hydrobromic, Sulfuric, Sulfamic, phos 
phoric, nitric and the like; and the Salts prepared from 
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organic acids Such as acetic, propionic, Succinic, glycolic, 
Stearic, lactic, malic, tartaric, citric, ascorbic, pamoic, 
maleic, hydroxymaleic, phenylacetic, glutamic, benzoic, 
Salicylic, Sulfanilic, 2-acetoxybenzoic, fumaric, toluene 
Sulfonic, methaneSulfonic, ethane disulfonic, oxalic, 
isethionic, and the like. 
3170 The pharmaceutically acceptable salts of the 
present invention can be Synthesized from the parent com 
pound which contains a basic or acidic moiety by conven 
tional chemical methods. Generally, Such Salts can be pre 
pared by reacting the free acid or base forms of these 
compounds with a Stoichiometric amount of the appropriate 
base or acid in water or in an organic Solvent, or in a mixture 
of the two, generally, nonaqueous media like ether, ethyl 
acetate, ethanol, isopropanol, or acetonitrile are preferred. 
Lists of suitable salts are found in Remington's Pharmaceu 
tical Sciences, 17th ed., Mack Publishing Company, Easton, 
Pa., 1985, p. 1418, the disclosure of which is hereby 
incorporated by reference. 
3171 “Prodrugs” are intended to include any covalently 
bonded carriers which release the active parent drug accord 
ing to formula (I) in Vivo when Such prodrug is administered 
to a mammalian Subject. Prodrugs of a compound of formula 
(I) are prepared by modifying functional groups present in 
the compound in Such a way that the modifications are 
cleaved, either in routine manipulation or in Vivo, to the 
parent compound. Prodrugs include compounds of formula 
(I) wherein a hydroxy, amino, or Sulfhydryl group is bonded 
to any group that, when the prodrug or compound of formula 
(I) is administered to a mammalian Subject, cleaves to form 
a free hydroxyl, free amino, or free Sulfhydryl group, 
respectively. Examples of prodrugs include, but are not 
limited to, acetate, formate and benzoate derivatives of 
alcohol and amine functional groups in the compounds of 
Formula (I), and the like. 
3172 “Stable compound” and “stable structure” are 
meant to indicate a compound that is Sufficiently robust to 
Survive isolation to a useful degree of purity from a reaction 
mixture, and formulation into an efficacious therapeutic 
agent. 

3173 Synthesis 
3174 Throughout the details of the invention, the fol 
lowing abbreviations are used with the following meanings: 
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Reagents: 

MCPBA m-chloroperoxybenzoic acid 
DIBAL. diisobutyl aluminum hydride 
EtN triethylamine 
TFA trifluoroacetic acid 
LAH lithium aluminum hydride 
NBS N-bromo succinimide 
Red-A1 Sodium bis(2-methoxyethoxy)aluminum hydride 
Pddba Tris(dibenzylideneacetone)dipalladium(0) 
ACE-Cl 2-chloroethylchloroformate 

Solvents: 

THF tetrahydrofuran 
MeGH methanol 
EtOH ethanol 
EtOAC ethyl acetate 
HOAC acetic acid 
DMF dimethyl formamide 
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-continued 

DMSO dimethyl sulfoxide 
DME dimethoxyethane 
EtO diethylether 
PrOH isopropanol 
MEK methyl ethyl ketone 

Others: 

Air aryl 
Ph phenyl 
Me methyl 
Et ethyl 
NMR nuclear magnetic resonance 
MHz megahertz 
BOC tert-butoxycarbonyl 
CBZ. benzyloxycarbonyl 
Bn benzyl 
Bu butyl 
Pr propyl 
cat. catalytic 
mL milliliter 
nM nanometer 
ppm part per million 
immol millimole 
mg milligram 
S. gram 
kg kilogram 
TLC thin layer chromatography 
HPLC high pressure liquid chromatography 
RPM revolutions per minute 
rt room temperature 
aq. aqueous 
Sat. saturated 

3175 The compounds of the present invention can be 
prepared in a number of ways well known to one skilled in 
the art of organic Synthesis. The compounds of the present 
invention can be Synthesized using the methods described 
below, together with synthetic methods known in the art of 
Synthetic organic chemistry, or variations thereon as appre 
ciated by those skilled in the art. Preferred methods include, 
but are not limited to, those described below. All references 
cited herein are hereby incorporated in their entirety herein 
by reference. 
3176) The novel compounds of this invention may be 
prepared using the reactions and techniques described in this 
Section. The reactions are performed in Solvents appropriate 
to the reagents and materials employed and are Suitable for 
the transformations being effected. Also, in the description 
of the synthetic methods described below, it is to be under 
stood that all proposed reaction conditions, including choice 
of Solvent, reaction atmosphere, reaction temperature, dura 
tion of the experiment and workup procedures, are chosen to 
be the conditions standard for that reaction, which should be 
readily recognized by one skilled in the art. It is understood 
by one skilled in the art of organic Synthesis that the 
functionality present on various portions of the molecule 
must be compatible with the reagents and reactions pro 
posed. Such restrictions to the Substituents which are com 
patible with the reaction conditions will be readily apparent 
to one skilled in the art and alternate methods must then be 
used. 

3177. The preparation of compounds of Formula (I) of 
the present invention may be carried out in a convergent or 
Sequential Synthetic manner. Detailed Synthetic preparations 
of the compounds of Formula (I) are shown in the following 
reaction Schemes. The skills required in preparation and 
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purification of the compounds of Formula (I) and the inter 
mediates leading to these compounds are known to those in 
the art. Purification procedures include, but are not limited 
to, normal or reverse phase chromatography, crystallization, 
and distillation. 

3178 Several methods for the preparation of the com 
pounds of the present invention are illustrated in the 
Schemes and examples shown below. The Substitutions are 
as described and defined above. 

3179 Compounds of Formula (I) of this invention may 
be prepared as shown in Scheme 1. Thus, preparation of an 
aryl hydrazine (III) is accomplished, for example, by treat 
ment of a corresponding substituted aniline (II) with NaNO 
followed by reduction of the N-nitroso intermediate with a 
reducing agent Such as LAH or Zinc and an organic acid, 
Such as acetic acid or trifluoroacetic acid at low temperature. 
Assembly of the core tetracyclic intermediate indole (V) is 
accomplished by Fischer indole cyclization of the aryl 
hydrazine and a suitably substituted ketone (i.e. (IV)) by 
methods described by, but not limited to, R. J. Sundberg, 
“Indoles, Best Synthetic Methods' 1996, Academic Press, 
San Diego, Calif. For example, treatment of the aryl hydra 
Zine (III) as the free base or the corresponding mineral acid 
salt with the ketone (IV) (R'=H, Bn, CBZ, CO.Et, etc) in an 
alcoholic Solvent in the presence of mineral acid affords the 
indoles (V) as the free bases (after treatment with aq. 
NaOH). Reduction of the indoles to the corresponding cis or 
trans Substituted dihydroindoles is accomplished by, for 
example, treatment with hydrogen in the presence of a 
catalyst Such as platinum oxide or palladium on carbon, or 
with a metal Such as Zinc and a mineral acid Such as 
hydrochloric acid, or with Sodium and liquid ammonia, or 
with borane-amine complex Such as borane-triethylamine in 
tetrahydofuran, or preferably by treatment with NaCNBH 
in an acid Such as acetic or trifluoroacetic acid. 

3180. The corresponding enantiomers can be isolated by 
Separation of the racemic mixture of (I) on a chiral stationary 
phase column utilizing normal or reverse phase HPLC 
techniques, the details of which are described in the 
examples. Alternatively, a diastereomeric mixture of (I) can 
be prepared by treatment of (I, R'=H) with an appropriate 
chiral acid (or Suitably activated derivative), for example 
dibenzoyl tartrate or the like (see, for example, Kinbara, K., 
et. al., J. Chem. Soc., Perkin Trans. 2,1996, 2615; and 
Tomori, H., et. al., Bull. Chem. Soc. Jpn., 1996, 3581). The 
diastereomers would then be separated by traditional tech 
niques (i.e. silica chromatography, crystallization, HPLC, 
etc) followed by removal of the chiral auxiliary to afford 
enantiomerically pure (I). 

3181 In the cases where the carboline nitrogen has been 
protected (VI) (i.e. R'=Boc, Bn, CBZ, COR), it may be 
removed under a variety of conditions as described in 
Greene, T.W., Wuts, P. G. W., “Protective Groups in Organic 
Synthesis, 2nd Edition”, John Wiley and Sons, Inc., New 
York, pages 309-405, 1991. The free secondary amine could 
then be alkylated, for example, by treatment with a Suitably 
substituted alkyl halide (R'Cl, or R'I) and a base to afford 
additional compounds of type (I), as described, for example, 
by Glennon, R. A., et. al., Med. Chem. Res., 1996, 197. 
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SCHEME 1. 

R9 
R8 

R7 1) NaNO 
N-H HCI 

X 2) LAH 
or Zn/HOAc )n 

R6a R6b 

(II) 
R9 

R8 
R1 1 

N is 
R7 R (iv) 

N -NH2 O i. 

X Acid, EtOH, or MeOH 

x- heat 
R6a R6b 

(III) 

NaCNBH3, Acid or 
--- 

BH-THF 

-- R5 

1) TFA or H2, Pd/C or base 
--- 

2) RC1, KCO, KI, DMF 
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-continued 

3182 Alternatively, compounds of Formula (I) can be 
prepared as described in Scheme 2. Treatment of an ortho 
halonitrobenzene compound (VII) with a nucleophilic alkyl 
halide (X=OH, SH, NHR, (VIII)) (as described by Kharasch, 
N., Langford, R. B., J. Org. Chem., 1963, 1903) and a 
suitable base followed by Subsequent reduction of the cor 
responding nitroaryl derivative to the aniline (IX). The 
reduction may be accomplished with a variety of reducing 
agents, for example, LAH, SnCl, NaBH, NH, etc. or 
with hydrogen in the presence of a Suitable catalyst, Such as 
palladium on carbon, or platinum oxide, etc., (see Hudlicky, 
M., “Reductions in Organic Chemistry”, Ellis Horwood, 
Ltd., Chichester, UK, 1984). Formation of the aryl hydrazine 
(X) may be accomplished as described previously in Scheme 
1 or more directly by treatment of the aniline (IX) with aq. 
hydrochloric acid, stannous chloride and NaNO at room 
temperature (see, Buck, J. S., Ide, W. S., Org. Syn., Coll. 
Vol., 2,1943, 130). This primary aryl hydrazine (X) can then 
be cyclized under Fischer indole cyclization conditions as 
detailed above for compound (V), to afford the indole (XI) 
as the corresponding Salt. Upon treatment of the indole (XI) 
with a base Such potassium hydroxide or potassium t-bu 
toxide in a solvent Such as DME or THF affords the 
tetracyclic indole intermediates (V). These indoles can also 
be reduced to the corresponding cis or trans indolines (I) as 
described previously in Scheme 1. 

SCHEME 2 

X 
C R9 Sks 

R8 1) R6a R6b 
KOH 

(VIII) 
He 

R7 2) H, Pd/C 

NO2 
Cl 

(VII) 
R9 

R8 
aq. HCI 
NaNO 
--- 

R7 SnCl2 

NH2 
X 

Cl 
R6a R6b 

(IX) 
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i. (IV) 
He 

1) Acid, EtOH or MeOH 
heat 

KOtBu, THF, heat 
Hess 

(I) 

3183 Still another related route to compounds of For 
mula (I) is shown in Scheme 3. Initiating the synthesis with 
a nitrobenzene derivative Such as (XII), this approach allows 
for a variety of derivatization. More highly substituted 
nitrobenzenes can be obtained by traditional Synthetic 
manipulation (i.e. aromatic Substitution) and are known by 
those in the art (see Larock, R. C., Comprehensive Organic 
Transformations, VCH Publishers, New York, 1989). Treat 
ment of nitrobenzene derivative with a reducing agent Such 
as LAH, etc., as described previously (see Hudlicky, et. al.), 
affords the corresponding aniline intermediate. Subsequent 
formation of the hydrazine followed by Fischer indole 
cyclization with a Suitably functionalized ketone as 
described above (i.e. Scheme 1, (III) to (V)) affords the 
g-carboline indole (XIII). At this point the fused ring may be 
appended by condensation of a haloalkyl carboxylic acid or 
a related activated carboxylic acid (i.e. acid chloride, mixed 
anhydride, etc.) Such as (XIV). Reduction of the resultant 
heterocyclic carbonyl may be effected with various reducing 
agents, for example, Sodium borohydride, diisobutyl alumi 
num hydride and the like (see Larock, R. C., Comprehensive 
Organic Transformations, VCH Publishers, New York, 1989 
and/or Hudlicky, M., “Reductions in Organic Chemistry”, 
Ellis Horwood, Ltd., Chichester, UK, 1984) to afford the 
tetracyclic indoles (V). Further reduction of the indole (V) 
to the indolines (I) is as described previously in Scheme 1. 
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SCHEME 3. 

R9 
R8 1) H2, Pd/C 

2) aq. HCl, NaNO2: 
SnCl2, aq. HCl 
-> 

k 1. 
R7 N -R 

NO 3) -- D5 2 R 
X 

O i. (IV) 

(XII) Acid, EtOH or MeOH 
heat 

(XIV) 
He 

2) DIBAL 

(I) 

3184 Preparation of the aniline precursors (II) to the 
Fischer indole cyclizations is shown in Scheme 4. Treatment 
of a suitably ortho-functionalized aniline (XVI) with a 
chloroalkyl carboxylic acid or ester (or equivalent Substrate, 
i.e. acrylic acid, acryloyl chloride, etc.) and concomitant 
condensation, followed by reduction of the resultant hetero 
cyclic carbonyl with a reducing agent Such as LAH, DIBAL, 
or Red-Al affords the fused heterocyclic benzene derivatives 
(II). More diverse intermediates of (II) may be obtained by 
formation of the ortho Substitiuted aniline from the corre 
sponding ortho Substituted nitobenzenes and concomitant 
reduction of the nitro moiety as described above. Further 
more, aromatic substitution of the fluoro (or other halo 
derived nitrobenzene) functionality of (XV) for an oxygen, 
or Sulphur moiety is accomplished, for example, by treat 
ment of (XV) with a nucleophile, such as sodium sulfide or 
an alcohol, followed by formation of the requisite thiophe 
nol or phenol, respectively, using Standard techniques 
known by those in the art (see Larock, R. C., Comprehensive 
Organic Transformations, VCH Publishers, New York, 
1989, page 481). Reduction of the nitro as before affords the 
substituted anilines (XVI). 
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SCHEME 4 

1) XH 
--- 

2) H, Pd/C 

NO2 

6b 1) Ra R 
--- 

-HO 
2) LAH, or DIBAL 

NH2 

(XVI) 

(II) 

3185. An alternate approach to the substituted fused 
anilines (II) is shown in Scheme 5. Treatment of the phenol 
(X=OH), thiophenol (X=SH), or other nucleophilically aro 
matic substituted derivative (XVII) with, for example, a 
haloalkyl carboxylic acid (or equivalent activated haloalky 
lcarboxylic acid, (i.e. acid halide, mixed anhydride, acrylic 
acid, acryloyl chloride, etc.), affords the derivative (XVIII) 
which when treated under Friedel-Crafts acylation condi 
tions (see Ed. G. A. Olah, “Friedel-Crafts and Related 
Reactions”, J. Wiley and Sons, New York, 1964, Vol 3, Pts 
1 and 2 or Chem. Rev., 1955, 229, or Olah, G. A., “Friedel 
Crafts Chemistry”, Wiley Interscience, New York, 1973, for 
varying conditions and protocols), i.e. strong Lewis acids 
(AlCls, FeCls, etc.), affords the cyclic alkylphenones (XIX). 
Incorporation of the nitrogen functionality can be accom 
plished in Several ways. For example, Schmidt rearrange 
ment (as described by Smith, P. A. S., J. Am. Chem. Soc., 
1948,320) is effected by treatment of the carbonyl deriva 
tive (XIX) with NaNs and methanesulfonic acid to afford the 
bicyclic lactam (XX). Alternatively, this transformation may 
be carried out under Hoffmann rearrangement protocol (see, 
for example, Dike, S.Y., et. al., Bioorg. Med. Chem. Lett., 
1991, 383), by initial formation of the oxime derivative of 
(XXI) by treatment with hydroxylamine hydrochloride. Sub 
Sequent rearrangement to the lactam is efficiently accom 
plished by heating in polyphosphoric acid to afford the 
lactam (XX). Reduction of the lactam (XX) can be accom 
plished with a variety of reducing agents, for example, 
DIBAL, Red-Al and the like to afford the aniline (II). 
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SCHEME5 
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X XN 
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3186 The preparation of compounds of Formula (I) with 
additional diversity of functionalization of the aromatic A 
ring of the tetracycle is shown in Scheme 6 and Scheme 7 
and described here. Due to the nature of the synthetic route 
of Scheme 1 to derivatives of Formula (I), compounds with 
halogen Substituents on the A-ring are difficult to prepare. 
However, bromination of the indolines (I, R=H) when the 
amine is protected, for example, with the Boc or CBZ 
protecting groups, with, for example, NBS in DMF affords 
the R brominated derivatives (XXII). These activated aryl 
derivatives (XXII) act as excellent counterparts for a number 
of important Synthetic transformations. 

3.187 For example, biaryl coupling is accomplished 
under Suzuki coupling protocol. For a review and leading 

references of palladium catalyzed croSS coupling reactions, 
See Miyaura, N., Suzuki, A., Chem. Rev., 1995, 2457. One 
such procedure entails treatment of the aryl bromide (XXII) 
with a functionalized aryl boronic acid (XXIII) in the 
presence of a catalytic Pd(0) species, such as Pd(PPh3), 
Pd(PPh3)Cl., Pd(OAc), Pd(dba) and a suitable ligand 
such as PPhs, ASPhs, etc., or other such Pd(0) catalyst, and 
a base Such as Na2CO or Et N in a Suitable Solvent Such as 
DMF, toluene, THF, DME or the like, to afford the indolines 
(XXIV). Alternatively formation of the indole boronic acid 
from the bromine derivative (XXII) (i.e. (I, R=B(OH))) 
would allow for greater diversity in the Subsequent coupling 
of this indole boronic acid with commercially available 
haloaromatic derivatives in a similar Suzuki coupling Strat 
egy as described above to afford the indolines (XXIV). 



US 2004/O127482 A1 

SCHEME 6 
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3188 Similarly biaryl coupling of the bromine deriva 
tives (XXV), readily obtained by the synthetic sequence 
exemplified in Scheme 2, (starting with the Suitably func 
tionalized bromo nitrobenzenes (II)), is shown in Scheme 7. 
This approach allows for the preparation of biaryl indoles as 
well as the corresponding indoline derivatives. Protection of 
the amine functionality must be carried out if R'=H (see 
Greene et.al for protections of amines). This is readily 
accomplished, for example, by treatment of bromo deriva 
tives (XXV) with (Boc).O in aqueous sodium hydroxide and 
dioxane. Subsequent Suzuki coupling with a variety of aryl 
boronic acids is carried out as described above in Scheme 6, 
to afford the biaryl adducts (XXVI). This protocol is ame 
nable to R', R, and R bromide, iodide, triflates, and/or 
diazo derivatives (see Miyaura, N., Suzuki, A., Chem. Rev., 
1995, 2457, for a review of aryl couplings). 
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--Rs 1) (Boc)O, aq. NaOH, 
dioxane 
Ho 

2) ArB(OH)2, Pd(0) cat., 
Na2CO3, solvent, 60° C. 

R, R or R' = Br, I, N. 

(XXV) 

also for R, R 

(XXVI) 

3189 Furthermore and as an extension of this approach 
to a rapid preparation of a large array of biaryl indole and 
indoline derivatives, these bromide derivatives (XXV) can 
be bound to a Solid Support and the Suzuki couplings can be 
carried out on solid support (see XXVIII) as illustrated in 
Scheme 8. Towards that end treatment of indoline (XXV) 
with TFA in CHCl2, to remove the Boc protecting group, 
followed extraction from aqueous base provides the free 
amine (XXXVII). The free amine can be loaded onto a 
suitable solid support such as (XXVIII) using conditions 
well known to those skilled in the art. Thus, p-nitrophenyl 
chloroformate Wang resin (XXVIII) which can be obtained 
commercially from Sources Such as Novabiochem, Inc. is 
Swollen in a suitable solvent such as N-methyl pyrrolidinone 
and treated with 1.5 equiv. of amine to afford the function 
alized resin (XXIX). Suzuki couplings are then carried out 
in array format by treatment of resins (XXIX) with a suitable 
palladium source such as Pd(PPh3) or Pd(dppf)Cl and a 
Suitable base Such as 2M aqueous KCO or Na2CO or 
triethylamine with an excess (typically 5 equivalents) of an 
aryl boronic acid (procedures for Solid-phase Suzuki and 
other palladium couplings are well-known by those in the 
art, See for instance L. A. Thompson and J. A. Ellman, Chem. 
Rev. 1996, 96, (1), 555-600). The coupling may be repeated 
to ensure complete conversion to the desired coupled prod 
uct. Cleavage from the solid support by treatment with TFA 
affords the corresponding indoles and indolines (XXX) as 
their TFA salts. 
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e 
N 

(XXVIII) O 

NMP 
R, R or R-Br, I, N. 

(XXVII) 

1) ArB(OH)2, Pd(0) cat., 
Na2CO3, solvent, 60° C. 
Repeat coupling 
He 

2. TFA 5% EtSiH, rt, 16h 

R, R or R'- Br, I, N, OTf 

(XXIX) 

R, R or R'- Br, I, N, OTf 

(XXX) 
= Polystyrene(1-2% divinylbenzene) 
copolymer beads 

3190. In addition, there exists a wide range of procedures aromatic cores has been explored in depth in the last decade. 
and protocols for functionalizing haloaromatics, aryldiazo- An excellent review of this field can be found in J. Tsuji, 
nium and aryltriflate compounds. These procedures are well "Palladium Reagents and Catalysts, Innovations in Organic 
known by those in the art and described, for example, by Synthesis”, J. Wiley and Sons, New York, 1995. 
Stanforth, S.P., Tetrahedron, 1998, 263; Buchwald, S. L., et. 3.191 One such method to prepare compounds of For 
al., J. Am. Chem. Soc., 1998, 9722; Stille, J. K., et. al., J. Am. mula (I) with substituted R' sidechains in a more direct 
Chem. Soc., 1984, 7500. Among these procedures are biaryl manner is shown in Scheme 9. Alkylation of the indole or 
couplings, alkylations, acylations, aminations, and amida- indoline derivatives (I, R'=H) with a haloalkyl ester, such as 
tions. The power of palladium catalyzed functionalization of CICH-(CH2)CO.Me, in the presence of NaI or KI and a 
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base such as KCO, NaCO or the like, in dioxane or THF 
or other Such Solvent while heating (see Glennon, R. A., et. -continued 
al., Med. Chem. Res., 1996, 197) affords the R' alkylated 
esters. Subsequent formation of the activated amides 
(XXXI) is accomplished by treatment of the ester with 
N.O-dimethylhydroxylamine hydrochloride and a Lewis 
acid Such as trimethylaluminum or triethylaluminum in 
toluene (see, for example, Golec, J. M. C., et. al., Tetrahe 
dron, 1994, 809) at 0° C. Treatment of the amide (XXXI) 
with a variety of organometallic agents, Such as Grignard 
reagents R'MgBr, alkyl and aryl lithium reagents etc. (see 
Sibi, M. P., et. al., Tetrahedron Lett., 1992, 1941; and more 
generally House, H. O., Modern Synthetic Reactions, W. A. 
Benjamin, Inc., Menlo Park, Calif., 1972), in a suitable 
solvent such as THF, ether, etc. at low temperatures affords (XXXII) 
the substituted ketones (XXXII). 

3.192 Preparation of compounds of Formula (I) where 
R9 m=0, k=1 is outlined in Scheme 10 and described here. 

/ H Fischer indole cyclization of the previously described hydra 
N 
\ I zine (III) with a known protected 2,3-dioxopyrolidine (Carl 

- R5 1) ClCHo?CH3)CO3M 
R 1) CICH3(CH2)COMe son, E. H., et. al., J. Org. Chem., 1956, 1087) under a variety 

i. 2) MeNHOMe-HCl 
AIMes, or AIEt, PhMe of typical cyclization conditions affords the tetracyclic 

x-l. indole (XXXIII). The reduction may be accomplished with 
6a a variety of reducing agents, for example, LAH, DIBAL, 

R6b etc., to yield the pyrole fused indole (XXXIV). This deriva 
(I) tive can then be deprotected and Subsequently alkylated as 

described previously (see Greene, T. W., Wuts, P. G. W., 
“Protective Groups in Organic Synthesis, 2nd Edition”, John 
Wiley and Sons, Inc., New York, 1991, and Scheme 1), to 
give the R' alkylated indole analogs (XXXV). 

3193 Alternatively, reduction of the indole to the indo 
line, as described previously (see Scheme 1), followed by 
deprotection of the benzyl group to give (XXXVI) and 
alkylation gives access to the corresponding R' alkylated 
indoline derivatives (XXXVII). All the previously described 
methods to functionalize the aromatic ring, and to afford 

(XXXI) derivatives of varying R' sidecahins are applicable to these 
COCS. 

SCHEME 10 

R9 
R8 

O 

LAH 
R7 -e- 

THF 
N-NH2 EtOH, HCI 

Her 
O N X 

)n 
Bn 

R6b 

(III) 
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)n 

1) NaCNBH, 

2) ACE-Cl, CH2Cl2 

-continued 

1) ACE-Cl 
CH2Cl2 
-- 

2) R°C, base, 
KI, dioxane 

(XXXIV) 

RC1, base, 
-e- 

KI, dioxane 

(XXXVI) 

EXAMPLES 

3194 Chemical abbreviations used in the Examples are 
defined above. The detailed processes for preparing the 
compounds of Formula (I) are illustrated by the following 
Examples. It is, however, understood that this invention is 
not limited to the specific details of these examples. The 
Examples as set forth below are intended to demonstrate the 
scope of the invention but are not intended to limit the Scope 
of the invention. Proton nuclear magnetic resonance Spectra 
(H NMR) were measured in chloroform-d (CDCl3) unless 
otherwise specified and the peaks are reported in parts per 
million (ppm) downfield from tetramethylsilane (TMS). The 
coupling patterns are reported as follows: S, Singlet; d, 
doublet, dd, doublet of doublets, t, triplet; q, quartet; m, 
multiplet; bs, broad singlet, bm, broad multiplet. 

Example 1 

3195 4,5,7,8,9,10-hexahydropyrido4,3-bipyrrolo3.2.1- 
hiindole hydrochloride 

3196). A mixture of 1-amino-2,3-dihydroindole (1.0g, 5.9 
mmol), piperidone hydrochloride monohydrate (0.91 g, 5.9 
mmol) and isopropanol (29 mL) was brought to reflux for 4 
hours. The resulting brown solid was filtered and washed 
with cold diethylether (20 mL) and dried under vacuum, 
affording the title compound (1.01 g, 74%). H NMR 
(CDOD,300 MHz) 87.15 (d. 1H, J=7.7 Hz), 6.85-6.96 (m, 
2H), 4.39-450 (m, 4H), 3.75 (t, 2H, J =7.3 Hz), 3.57 (t, 2H, 
J=6.2 Hz), 3.15 (t, 2H, J=6.2 Hz) ppm. 
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R9 
R8 

()." R7 

N 

x R" , 
(XXXV) 

R1 
N1 

Example 2 
3.197 9-cyclopropyl-4,5,7,8,9,10-hexahydropyrido4,3- 
bipyrrolo3.2.1-hiindole hydrochloride 
3.198. The title compound was prepared by Substituting 
cyclopropylpiperidone for the monohydrate piperidone 
hydrochloride by the procedure of Example 1 in 64%. "H 
NMR (DMSO, 300 MHz) 87.16 (d. 1H, J=7.3), 7.85-7.93 
(m, 2H), 4.6 (d. 1H, J=6.6), 4.38-4.48 (m,3H), 3.72-3.85 (m, 
1H), 3.7 (t, 2H, J=7 Hz), 3.58-3.62 (m, 1H), 3.0-3.18 (m, 
3H), 1.07-1.12 (m, 2H), 0.83-09 (m, 2H) ppm. 

Example 3 
3199 (+)-cis-4,5,6a,7,8,9,10,10a-octahydropyrido4,3-b) 
pyrrolo3.2, 1-hiindole 
3200. 4,5,7,8,9,10-Hexahydropyrido4,3-bipyrrolo3.2, 
1-hiindole from Example 1 (0.50g, 2.14 mmol) was stirred 
under N, in TFA (15.5 mL) at 0° C. for 10 minutes. NaBH 
(0.44 g., 6.4 mmol) was added slowly keeping the tempera 
ture below 2 C. The reaction was allowed to warm to room 
temperature and stirred overnight. Ice chips were then added 
and the reaction basified to pH 12 with 50% aqueous NaOH. 
The aqueous layer was then extracted with CHCl (3x20 
mL). The combined extracts were washed with brine, HO 
and dried (Na2SO) and evaporated affording the title com 
pound (0.42 g, 100%). H NMR (CDC1, 300 MHz) 86.94 
(d. 1H, J=7.7 Hz), 6.88 (d. 1H, J=6.9 Hz), 6.63 (t, 7.3, 1H, 
J-7.3 Hz), 3.64 (dt, 1H, J=8.0, 1.5 Hz), 3.29-3.5 (m, 2H), 
3.05-3.29 (m, 3H), 3.03 (dd. 1H, J=11.7, 3.6 Hz), 2.72-3.02 
(m, 2H), 1.66-1.90 (m, 2H) ppm. 
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Example 16 
3201) 5,6,8,9,10,11-hexahydro-4H-pyrido3',4':45pyr 
rolo3.2.1-iquinoline 
3202 Step A: 
3203 1,2,3,4-Tetrahydroquinoline (2.12 g, 15.9 mmol) 
was dissolved in AcOH (3 Oml ) and water (10 mL). The 
solution was cooled to 0°C. An aqueous solution of NaNO 
(1.20 g, 17.5 mmol in 3 mL water) was added dropwise. The 
reaction was warmed to RT and stirred 2 hrs. Water (2 OmL) 
and EtOAc (20 mL) were added. The layers were separated 
and the aqueous phase was extracted (2x20 mL) with 
EtOAc. The combined organic layers were washed with 
brine, dried, and concentrated to afford a crude orange oil 
(2.62 g). The product was purified by column chromatog 
raphy (20-40%. EtOAc/hexane) to afford 1-nitroso-1,2,3,4- 
tetrahydroquinoline (2.48g,96%) as a yellow oil. "H NMR 
(CDC1, 300 MHz) 88.07 (d. 1H, J=8.1 Hz), 7.21-7.34 (m, 
3H), 3.91 (t, 2H, J=6.2 Hz), 3.81 (t, 2H, J=6.2 Hz), 1.97-2.05 
(m, 2H) ppm. 
3204 Step B: 
3205 1-Nitroso-1,2,3,4-tetrahydroquinoline (1.51 g, 9.0 
mmol) was dissolved in THF. The solution was cooled to 0° 
C. 1M LAH in THF (9 mL, 9.0 mmol) was added dropwise. 
The reaction was allowed to warm to RT and was stirred 
over night. The reaction was cooled to 0 C. and was 
quenched with 20 mL a Saturated aqueous Rochelle Salt 
solution (20 mL). The suspension was stirred for 2 hand the 
layers were Separated. The aqueous phase was extracted 
with EtOAc (3x20 mL). The combined organic layers were 
washed with brine, dried, and concentrated to afford an 
orange Solid (1.26 g). The crude product was purified by 
column chromatography (20-0% hexane/CHCl) to afford 
1,2,3,4-tetrahydroquinoylamine (1.02 g, 76%) as a yellow 
solid. "H NMR (CDC1,300 MHz) 87.09-7.18 (m, 2H), 6.97 
(dd, 1H, J=0.7 Hz, 7.3 Hz), 6.68-6.74 (m, 1H), 3.64 (m, 2H), 
3.31 (t, 2H, J=6.0 Hz), 2.77 (t, 2H, J=6.6 Hz), 2.02-2.11 (m, 
2H) ppm. 
3206 Step C: 
3207 1,2,3,4-Tetrahydroquinoylamine (0.925 g, 6.25 
mmol) and 4-piperidone monohydrate hydrochloride 
(0.960g, 6.25 mmol) were dissolved in EtOH (15 mL). 
Conc. HCl (0.52 mL, 6.25 mmol) was added. The reaction 
was refluxed for 3 hrs and then cooled to RT. The precipitate 
was collected by vacuum filtration. The residue was washed 
with 5 mL of EtOH, to afford the title compound (1.32 g, 
85%) as a pure, white powder. H NMR (CDOD, 300MHz) 
87.22 (d. 1H, J=8.1 Hz), 6.92-6.97 (m, 1H), 6.86 (d. 1H, 
J=7.2 Hz), 4.87 (s, 2H), 4.05 (t, 2H, J=6.0Hz), 3.61 (t, 2H, 
J=6.0Hz), 3.14 (t, 2H, J=6.0Hz), 2.94 (t, 2H, J=6.3 Hz), 
2.16-2.24 (m, 2H) ppm. 

Example 17 

3208 (+)-cis-5,6,7a,8,9,10,11, 11a-octahydro-4H-pyrido 
3',4':45pyrrolo3.2.1-iquinoline 
3209) 5,6,8,9,10,11-Hexahydro-4H-pyrido3',4':45pyr 
rolo3.2.1-iquinoline (2.84g, 11.4 mmol) was dissolved in 
TFA (35 mL). The reaction was cooled to 0° C. NaCNBH 
(2.15g, 34.27 mmol) was added in small portions over 30 
min, keeping the temperature less than 5 C. The reaction 
was stirred at, O C. for 2 h. Ice was added to the reaction 
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flask, and the reaction was basified with 50% NaOH until 
pH=14. Water (20 mL) was added to dissolve the precipitate. 
The reaction was extracted with CHCl (3x20 mL). The 
combined organic layers were washed with brine, dried, and 
concentrated to afford the title compound (1.67 g. 68%) as 
a pale-brown, amorphous solid. "H NMR (CDC1, 300 
MHz) 86.80-7.00 (m, 2H), 6.55-6.6.70 (m, 1H), 3.20-3.40 
(m, 2H), 2.95-3.20 (m, 2H), 2.75-2.95 (m, 2H), 2.50-2.75 
(m, 4H), 2.00-2.20 (m, 2H), 1.85-2.00 (m, 1H), 1.70- 1.85 
(m, 1H) ppm. 

Example 37 
3210 (+)-cis-9-(cyclopropylcarbonyl)-4,5,6a,7,8,9,10, 
10a-octahydropyrido4,3-bpyrrolo3.2.1-hiindole 
3211 (+)-cis-4,5,6a,7,8,9,10,10a-octahydropyrido4.3-b 
pyrrolo3.2, 1-hiindole from Example 3 (0.050 g., 0.25 
mmol) was dissolved in CHCl (5 mL) with EtN(0.75 mL) 
and cooled to 0° C. The cyclopropanecarbonyl chloride 
(0.026 g., 0.26 mmol) was then added dropwise. The solution 
was stirred at 0° C. for 1 h and then warmed to room 
temperature and Stirred for 1 h. The reaction mixture was 
partitioned between water and CHCl (3x15 mL) and the 
layerS Separated. The aqueous layer was extracted with 
CHCls. The combined organics were washed with brine, 
HO and dried (NaSO) and evaporated affording a light 
yellow liquid which was further purified by preparatory 
silica gel TLC (5% MeOH/CHCl). The title compound 
was isolated as a clear colorless liquid (0.042 g, 65%). H 
NMR (CDOD, 300 MHz) 87.22-7.58 (m, 3H), 4.62-4.75 
(m, 1H), 3.85-4.30 (m, 5H), 3.55-3.62 (m, 2H), 1.9-2.18 (m, 
3H), 0.75-0.9 (m, 4H) ppm. 

Example 38 
3212 (+)-cis-9-isobutyryl-4,5,6a,7,8,9,10,10a-octahy 
dropyrido4,3-bipyrrolo3.2.1-hiindole 
3213 The title compound was prepared by Substituting 
isobutyrlchloride for cyclopropanecarbonyl chloride by the 
procedure of Example 37 in 53% yield. "H NMR (CDOD, 
300 MHz) 86.85-6.95 (m, 2H), 6.6 (t, 1H, J=7.3), 4.48 (dd. 
0.5H, J=8.4, 4.0 Hz), 4.21 (brid, 0.5H, J=13.2 Hz), 4.05 (dd. 
0.5 H, J=11.7, 4 Hz), 3.85 (brid, 0.5 H, J=13.9 Hz), 3.47-3.7 
(m, 2H), 3.18-3.45 (m, 4H), 2.85-3.18 (m, 3H), 2.72-2.85 
(m, 1H), 1.75-2.05 (m, 2H), 1.15 (t, 3H, J=6.5 Hz), 1.05 (t, 
3H, J=6.9 Hz) ppm. 

Example 89 
3214 tert-butyl (+)-cis-2-(2-chlorophenyl)-4,5,7,8,10, 
10a-hexahydropyrido4,3-bpyrrolo3.2, 1-hiindole 
9(6aH)-carboxylate 
3215 Step A: 
3216 (+)-cis-4,5,6a,7,8,9,10,10a-octahydropyrido4,3-b 
pyrrolo3.2, 1-hiindole (387 mg, 1.93 mmol) was dissolved 
in CHCl (8 mL). BOCO (464 mg, 2.13 mmol) was added. 
The reaction was stirred at RT 18 h. 1M aqueous NaOH (10 
mL) was added. The biphasic mixture was stirred 10 min, 
and the layers were Separated. The aqueous phase was 
extracted with CHCl (3x10 mL). The combined organic 
layers were washed with brine, dried, and concentrated to 
afford an amorphous white solid (820 mg). The crude 
product was purified by column chromatography (0-10% 
MeOH/CHCl) to afford tert-butyl (+)-cis-4,5,7,8,10,10a 
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hexahydropyrido4,3-bipyrrolo3.2.1-hiindole-9(6aH)-car 
boxylate (596 mg, 100%) as an amorphous white solid. "H 
NMR (CDC1,300 MHz) 86.97 (d. 1H, J-7.3 Hz), 6.93 (d. 
1H, J-7.3 Hz), 6.60-6.75 (m, 1H), 3.75-3.90 (m, 1H), 
3.50-3.72 (m, 1H), 3.05-3.48 (m, 5H), 2.70-2.90 (m, 1H), 
1.70-1.90 (m, 2H) ppm. MS (CI, NH): 301 (base, M+H) 

3217 Step B: 

3218 To a solution of tert-butyl (+)-cis-4,5,7,8,10,10a 
hexahydropyrido4,3-bipyrrolo3.2.1-hiindole-9(6aH)-car 
boxylate (0.576 g, 1.92 mmol) in DMF (4 mL) at 0° C., 
freshly recrystalized NBS (0.375g, 2.1 mmol) was added as 
a solution in DMF (4 mL). The reaction was stirred at 0°C. 
for 20 min, after which it was warmed to RT. The reaction 
was stirred at RT for 0.5 h. Water (10 mL) and EtOAc (10 
mL) were added. The layers were separated, and the aqueous 
phase was extracted with EtOAc (2x20 mL). The combined 
organic layers were washed with brine (2x20 mL) and dried. 
Concentration afforded a crude brown oil. The crude product 
was purified by column chromatography (MeOH/CHCl). 
Tert-butyl (+)-cis-2-bromo-4,5,7,8,10,10a-hexahydropyrido 
4,3-bipyrrolo3.2, 1-hiindole-9(6aH)-carboxylate (550 mg, 
75%) was isolated as a brown amorphous solid. 21H NMR 
(CDC1,300 MHz) 87.06 (s, 1H), 7.02 (s, 1H), 3.70-390 (m, 
1H), 3.50-3.70 (m, 1H), 3.00-3.45 (m, 6H), 2.70-2.90 (m, 
2H), 1.70-1.90 (m, 2H), 1.48 (s, 9H) ppm. 

3219 Step C: 

3220 Tert-butyl (+)-cis-2-bromo-4,5,7,8,10,10a-hexahy 
dropyrido4,3-bipyrrolo3.2.1-hiindole-9(6aH)-carboxy 
late (87.5 mg, 0.23 mmol) was dissolved benzene (4 mL). 
2M sodium carbonate (0.4 mL) added. 2-Chlorophenylbo 
ronic acid (71.9 mg, 0.46 mmol) was added, followed by 
Pd(PPh)Cl. (8.1 mg, 0.01.15 mmol). The reaction was 
evacuated and kept under a nitrogen atmosphere. The SuS 
pension was refluxed for 18 h and then cooled to RT. The 
reaction was concentrated in vacuo, after which water (10 
mL) and EtOAc (10 mL) were added. The layers were 
Separated and the aqueous phase was extracted with EtOAc 
(2x10 mL). The organic layers were washed with brine 
(2x10 mL), dried, and concentrated to afford a crude brown 
amorphous solid (110.9 mg). The residue was purified by 
column chromatography (20-40% EtOAc/Hexane) to afford 
the title compound (62 mg, 66%) as a white amorphous 
solid. MS (CI, NH3): 411 (base, M+H). 

Example 90 

3221 tert-butyl (+)-cis-2-(2,4-dichlorophenyl)-4,5,7,8, 
10,10a-hexahydropyrido4,3-bpyrrolo3.2, 1-hiindole 
9(6aH)-carboxylate 

3222. The title compound (55.9 mg, 50%) was prepared 
by the method of Example 89 Step C from tert-butyl 
(+)-cis-2-bromo-4,5,7,8,10,10a-hexahydropyrido4,3-b 
pyrrolo3.2, 1-hiindole-9(6aH)-carboxylate (94 mg., 0.25 
mmol) and 2,4-dichlorophenylboronic acid (95 mg, 0.5 
mmol) as a white amorphous solid. MS (CI, NH3): 445 
(base, M+H). 
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Example 91 

3223 tert-butyl (+)-cis-2-(3,4-dichlorophenyl)-4,5,7,8, 
10,10a-hexahydropyrido4,3-bpyrrolo3.2.1-hiindole 
9(6aH)-carboxylate 

3224 Tert-butyl (+)-cis-2-bromo-4,5,7,8,10,10a-hexahy 
dropyrido4,3-bipyrrolo3.2.1-hiindole-9(6aH)-carboxy 
late (135 mg, 0.30 mmol) was dissolved in DME (4 mL).2M 
sodium carbonate (0.75 mL)was added. 3,4-Dichlorophe 
nylboronic acid (114 mg., 0.60 mmol) was added, followed 
by Pd(dba) (15 mg, .015 mmol). PPhs (16 mg, 0.06 mmol) 
was added. The reaction flask was degassed and kept under 
a nitrogen atmosphere. The Suspension was refluxed for 18 
h cooled to RT. The reaction was concentrated in vacuo, after 
which water (10 mL) and EtOAc (10 mL) were added. The 
layers were separated and the aqueous phase was extracted 
with EtOAc (2x10 mL). The combined organic layers were 
washed with brine (2x10 mL), dried, and concentrated to 
afford a crude brown amorphous solid (214 mg). The residue 
was purified by column chromatography (20-40% EtOAc/ 
Hexane) to afford the title compound (120 mg, 90%) as a 
white amorphous solid. "H NMR (CDC1, 300 MHz) 87.55 
(d. 1H, J=1.5 Hz), 7.41 (d. 1H, J=8.4 Hz), 7.30 (dd, 1H, 
J=1.8 Hz, 8.4 Hz), 7.26 (s, 1H), 7.13 (s, 1H), 3.75-3.90 (m, 
1H), 3.60-3.70 (m, 1H), 3.10-3.50 (m, 7H), 2.80-3.00 (m, 
1H), 1.70- 1.90 (m, 2H), 1.48 (s, 9H) ppm. MS (CI, NH3): 
445 (base, M+H). 

Example 92 

3225 tert-butyl (+)-cis-2-(2,3-dichlorophenyl)-4,5,7,8, 
10,10a-hexahydropyrido4,3-bpyrrolo3.2.1-hiindole 
9(6aH)-carboxylate 

3226. The title compound was prepared by the method of 
Example 90 from tert-butyl (+)-cis-2-bromo-4,5,7,8,10,10a 
hexahydropyrido4,3-bipyrrolo3.2.1-hiindole-9(6aH)-car 
boxylate (124 mg., 0.27 mmol) and corresponding 2,3- 
dichlorophenylboronic acid (104 mg., 0.54 mmol), to afford 
after chromatographic purification the title compound (157 
mg, 99%) as a white amorphous solid. "H NMR (CDCls, 
300 MHz) 87.30-7.40 (m, 1H), 7.20 (s, 1H), 7.18 (d. 1H, 
J=3.6 Hz), 6.99 (s, 1H), 6.94 (s, 1H), 3.80-3.90 (m, 1H), 
3.60-3.80 (m, 1H), 3.10-3.50 (m, 7H), 2.80-3.00 (m, 1H), 
1.70-190 (m, 2H), 1.47 (s, 9H) ppm. MS (CI, NH3): 445 
(base, M+H). 

Example 93 

3227 tert-butyl (+)-cis-2-2-chloro-4-(trifluorometh 
yl)phenyl-4,5,7,8,10,10a-hexahydropyrido4,3-bipyrrolo 
3.2.1-hiindole-9(6aH)-carboxylate 

3228 The title compound was prepared by the method of 
Example 90 from tert-butyl (+)-cis-2-bromo-4,5,7,8,10,10a 
hexahydropyrido4,3-bipyrrolo3.2.1-hiindole-9(6aH)-car 
boxylate (136 mg, 0.30 mmol) and corresponding 2-chloro 
4-trifluoromethylphenylboronic acid (128 mg, 0.60 mmol), 
to afford after chromatographic purification the title com 
pound (160 mg, 99%) as a white amorphous solid. "H NMR 
(CDC1, 300 MHz) 87.70 (br, 1H), 7.51 (dd. 1H, J=1.1 Hz, 
8.0 Hz), 7.42 (d. 1H, J=8.0 Hz), 7.03 (s, 1H), 6.99 (s, 1H), 
3.80-3.90 (m, 1H), 3.60-3.80 (m, 1H), 3.10-3.50 (m, 7H), 
2.80-3.00 (m, 1H), 1.70-1.90 (m, 2H), 1.48 (s, 9H) ppm. MS 
(CI, NH3): 479 (base, M+H). 
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Example 94 
3229 tert-butyl (+)-cis-2-(2-chloro-4-methoxyphenyl)-4, 
5,7,8,10,10a-hexahydropyrido4,3-bipyrrolo3.2, 1-hiin 
dole-9(6aH)-carboxylate 
3230 The title compound was prepared by the method of 
Example 90 from tert-butyl (+)-cis-2-bromo-4,5,7,8,10,10a 
hexahydropyrido4,3-bipyrrolo3.2.1-hiindole-9(6aH)-car 
boxylate (121 mg, 0.27 mmol) and corresponding 2-chloro 
4-methoxyphenylboronic acid (100 mg, 0.54 mmol), to 
afford after chromatographic purification the title compound 
(141 mg, 68%) as a white amorphous solid. "H NMR 
(CDC1, 300 MHz) 87.21 (d. 1H, J=8.4 Hz), 6.94-6.99 (m, 
3H), 6.82 (dd, 1H, J=2.9 Hz, 8.8 Hz), 3.75-4.00 (m, 7H), 
3.60-3.70 (m, 1H), 3.10-3.50 (m, 7H), 2.80-3.00 (m, 1H), 
1.70-1.90 (m, 2H), 1.48 (s, 9H) ppm. MS (CI, NH3): 441 
(base, M+H). 

Example 95 
3231 tert-butyl (+)-cis-2-(5-isopropyl-2-methoxyphe 
nyl)-4,5,7,8,10,10a-hexahydropyrido4,3-bipyrrolo3.2.1- 
hiindole-9(6aH)-carboxylate 
3232 The title compound was prepared by the method of 
Example 90 from tert-butyl (+)-cis-2-bromo-4,5,7,8,10,10a 
hexahydropyrido4,3-bipyrrolo3.2.1-hiindole-9(6aH)-car 
boxylate (127 mg, 0.28 mmol) and corresponding 4-isopro 
pyl-2-methoxyphenylboronic acid (109 mg, 0.56 mmol), to 
afford after chromatographic purification the title compound 
(58.4 mg., 46%) as a white amorphous solid. "H NMR 
(CDC1, 300 MHz) 87.00-7.20 (m, 4H), 6.87 (d. 1H, J=8.4 
Hz), 3.85-4.0 (m, 1H), 3.79 (s, 3H), 3.60-3.75 (m, 1H), 
3.10-3.50 (m, 6H), 2.70-3.00 (m, 2H), 1.70-1.90 (m, 2H), 
1.48 (s, 9H), 1.25 (d. 6 H, J=7.0 Hz) ppm. MS (CI, NH3): 
449 (base, M+H). 

Example 96 
(+)-cis-2-(3-fluorophenyl)-4,5,7,8,10, 

3.2, 1-hiindole 
3233) tert-butyl 
10a-hexahydropyrido4,3-bipyrrolo 
9(6aH)-carboxylate 
3234. The title compound was prepared by the method of 
Example 90 tert-butyl (+)-cis-2-bromo-4,5,7,8,10,10a 
hexahydropyrido4,3-bipyrrolo3.2.1-hiindole-9(6aH)-car 
boxylate (125 mg, 0.28 mmol) and corresponding 3-fluo 
rophenylboronic acid (77 mg, 0.56 mmol), to afford after 
chromatographic purification the title compound (48 mg, 
44%) as a white amorphous solid. "H NMR (CDC1, 300 
MHz) 87.20-7.40 (m, 2H), 7.10-7.20 (m,3H), 6.80-7.00 (m, 
1H), 3.80-3.90 (m, 1H), 3.60-3.80 (m, 1H), 3.10-3.50 (m, 
7H), 2.80-3.00 (m, 1H), 1.70- 1.90 (m, 2H), 1.48 (s, 9H) 
ppm. MS (CI, NH3): 395 (base, M+H). 

Example 97 

3235 tert-butyl (+)-cis-2-(2,4-dimethoxyphenyl)-4,5,7,8, 
10,10a-hexahydropyrido4,3-bpyrrolo3.2, 1-hiindole 
9(6aH)-carboxylate 
3236. The title compound was prepared by the method of 
Example 90 from tert-butyl (+)-cis-2-bromo-4,5,7,8,10,10a 
hexahydropyrido4,3-bipyrrolo3.2.1-hiindole-9(6aH)-car 
boxylate (143 mg, 0.32 mmol) and corresponding 2,4- 
dimethoxyphenylboronic acid (115 mg, 0.63 mmol), to 
afford after chromatographic purification the title compound 
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(92 mg, 66%) as a white amorphous solid. "H NMR (CDCls, 
300 MHz) 87.15-7.18 (m, 1H), 7.08 (s, 1H), 7.04 (s, 1H), 
6.40-6.60 (m, 2H), 3.75-4.00 (m, 7H), 3.60-3.70 (m, 1H), 
3.00-3.50 (m, 7H), 2.70-290 (m, 1H), 1.70-190 (m, 2H), 
1.48 (s, 9H) ppm. MS (CI, NH3): 437 (base, M+H). 

Example 98 

3237 (+)-cis-2-(2-chlorophenyl)-4,5,6a,7,8,9,10,10a-oc 
tahydropyrido4,3-bpyrrolo3.2, 1-hiindole 

3238 Tert-butyl (+)-cis-2-(2-chlorophenyl)-4,5,7,8,10, 
10a-hexahydropyrido4,3-bpyrrolo3.2, 1-hiindole 
9(6aH)-carboxylate (45.1 mg, 0.11 mmol) was dissolved in 
20% TFA in methylene chloride (4 mL) and was stirred at 
RT for 2 h. The reaction was solution was cooled to 0°C. and 
basified with 1M NaOH until pH>14. The layers were 
Separated. The aqueous phase was extracted the methylene 
chloride (2x10 ml). The organic layers were washed with 
brine and dried. Concentration afforded the title compound 
(29.3 mg, 86%) as a pale yellow amorphous solid. "H NMR 
(CDC1,300 MHz) 87.42 (dd, 1H, J=1.4, 7.3 Hz), 7.16-7.33 
(m, 3H), 7.02 (s, 1H), 6.96 (s, 1H), 3.69 (dt, 1H, J=1.4, 8.1 
Hz), 3.15-3.50 (m, 5H), 3.06 (dt, 1H, J=3.2.12.3 Hz), 
2.82-2.97 (m, 3H), 1.78-193 (m, 2H) ppm. MS (CI, NH3): 
311 (base, M+H). 

Example 99 

3239 (+)-cis-2-(2,4-dichlorophenyl)-4,5,6a,7,8,9,10, 
10a-octahydropyrido4,3-bpyrrolo3.2.1-hiindole 

3240) The title compound was prepared by the method of 
Example 98 from tert-butyl (+)-cis-2-(2,4-dichlorophenyl)- 
4,5,7,8,10,10a-hexahydropyrido4,3-bpyrrolo3.2, 1-hillin 
dole-9(6aH)-carboxylate (44.3 mg, 0.99mmol) to afford the 
title compound (35 mg, 100%) as a pale yellow amorphous 
Solid. The enationers of (E)-cis-2-(2,4-dichlorophenyl)-4.5, 
6a,7,8,9,10,10a-octahydropyrido4,3-bipyrrolo3.2.1-hiin 
dole were separated by preparative HPLC on a chiracel OD 
column using isocratic 6% IPA/hexane as the eluent. H 
NMR (CDC1,300 MHz) 87.44 (s, 1H), 723-7.26 (m, 2H), 
6.97 (s, 1H), 6.92 (s, 1H), 3.70 (dt, 1H, J=1.4, 8.0 Hz), 
3.15-3.50 (m, 5H), 3.06 (dt, 1H, J-3.3, 11.3 Hz), 2.77-2.96 
(m, 3H), 1.76-193 (m, 2H) ppm. MS (CI, NH3): 345 (base, 
M+H). 

Example 100 

3241 (+)-cis-2-(3,4-dichlorophenyl)-4,5,6a,7,8,9,10, 
10a-octahydropyrido4,3-bpyrrolo3.2.1-hiindole 

3242. The title compound was prepared by the method of 
Example 98 from tert-butyl (+)-cis-2-(3,4-dichlorophenyl)- 
4,5,7,8,10,10a-hexahydropyrido4,3-bpyrrolo3.2, 1-hillin 
dole-9(6aH)-carboxylate (110 mg, 0.25 mmol) to afford the 
title compound (71 mg, 82%) as a pale yellow amorphous 
solid. "H NMR (CDC1,300 MHz) 87.57 (d. 1H, J-2.2 Hz), 
7.41 (d. 1H, J=8.4 Hz), 7.30 (dd, 1H, J=1.8, 8.1 Hz), 7.13 (s, 
1H), 7.07 (s, 1H), 3.70 (dt, 1H, J=1.8,7,6 Hz), 3.15-3.50 (m, 
5H), 3.04 (dt, 1H, J=3.6, 12.4 Hz), 2.83-2.95 (m, 3H), 
1.76-1.92 (m, 2H) ppm. MS (CI, NH3): 345 (base, M+H). 
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Example 101 

3243 (+)-cis-2-(2,3-dichlorophenyl)-4,5,6a,7,8,9,10, 
10a-octahydropyrido4,3-bpyrrolo3.2, 1-hiindole 
3244. The title compound was prepared by the method of 
Example 98 from tert-butyl (+)-cis-2-(2,3-dichlorophenyl)- 
4,5,7,8,10,10a-hexahydropyrido4,3-bipyrrolo3.2, 1-hiin 
dole-9(6aH)-carboxylate (128 mg, 0.29 mmol) to afford the 
title compound (99 mg, 100%) as a pale yellow amorphous 
solid. The enationers were separated by preparative HPLC 
on a chiracel OD column using isocratic 6% IPA/hexane as 
the eluent. H NMR (CDC1, 300 MHz) 87.38 (dd, 1H, 
J=2.6, 7.3 Hz), 7.14-7.23 (m, 2H), 7.02 (s, 1H), 6.98 (s, 1H), 
6.92 (s, 1H), 3.70 (dt, 1H, J=1.8, 8.1 Hz), 3.15-3.50 (m, 5H), 
3.05 (dt, 1H, J-3.3, 12.2 Hz), 2.85-2.95 (m, 3H), 1.73-193 
(m, 2H) ppm. MS (CI, NH3): 345 (base, M+H). 

Example 102 

3245 (+)-cis-2-(2-chloro-4-(trifluoromethyl)phenyl-4, 
5,6a,7,8,9,10,10a-octahydropyrido4,3-bipyrrolo3.2.1-hi 
indole 

3246 The title compound was prepared by the method of 
Example 98 tert-butyl (+)-cis-2-2,-chloro-4-(trifluorometh 
yl)phenyl-4,5,7,8,10,10a-hexahydropyrido4,3-bipyrrolo 
3.2, 1-hiindole-9(6aH)-carboxylate (80 mg, 0.17 mmol) to 
afford the title compound (65.3 mg, 100%) as a pale yellow 
amorphous Solid. The enantiomers were separated by pre 
parative HPLC on a chiracel OD column using isocratic 3% 
IPA/hexane as the eluent. H NMR (CDC1,300 MHz) 87.69 
(s, 1H), 7.51 (d. 1H, J=8.1 Hz), 7.42 (d. 1H, J=8.0 Hz), 7.02 
(s, 1H), 6.96 (s, 1H), 3.68-3.73 (m, 1H), 3.16-3.50 (m, 5H), 
2.85-3.09 (m, 4H), 1.75-193 (m, 2H) ppm. MS (CI, NH3): 
379 (base, M+H). 

Example 103 

3247 (+)-cis-2-(2-chloro-4-methoxyphenyl)-4,5,6a,7,8, 
9,10,10a-octahydropyrido4,3-bpyrrolo3.2.1-hiindole 

3248. The title compound was prepared by the method of 
Example 98 from tert-butyl (+)-cis-2-(2-chloro-4-methox 
yphenyl)-4,5,7,8,10,10a-hexahydropyrido4,3-bipyrrolo3, 
2, 1-hiindole-9(6aH)-carboxylate (60 mg, 0.14 mmol) to 
afford the title compound (50.4 mg, 100%) as a pale yellow 
amorphous solid. "H NMR (CDC1,300 MHz) 87.22 (d. 1H, 
J=8.8 Hz), 6.95-7.00 (m, 2H), 7.02 (s, 1H), 6.92 (s, 1H), 6.81 
(dd, 1H, J=2.7, 8.5 Hz), 3.82 (s, 3H), 3.69 (dt, 1H, J=1.4, 7.7 
Hz), 3.13-3.50 (m, 5H), 3.00-3.10 (dt, 1H, J-3.3, 11.7 Hz), 
2.84-2.94 (m, 3H), 1.74-1.92 (m, 2H) ppm. MS (CI, NH3): 
341 (base, M+H). 

Example 104 

3249 (+)-cis-2-(4-isopropyl-2-methoxyphenyl)-4,5,6a,7, 
8,9,10,10a-octahydropyrido4,3-bpyrrolo3.2.1-hiindole 

3250 The title compound was prepared by the method of 
Example 98 from tert-butyl (+)-cis-2-(4-isopropyl-2-meth 
oxyphenyl)-4,5,7,8,10,10a-hexahydropyrido4,3-bipyrrolo 
3.2, 1-hiindole-9(6aH)-carboxylate (52 mg, 0.12 mmol) to 
afford the title compound (42 mg, 100%) as a pale yellow 
amorphous solid. "H NMR (CDC1, 300 MHz) 8707-7.14 
(m, 4H), 6.88 (d. 1H, J=8.4 Hz), 3.79 (s, 3H), 3.68 (dt, 1H, 
J=1.4, 8.0 Hz), 3.14-3.50 (m, 5H), 3.05 (dt, 1H, J=3.3, 12.1 
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Hz), 2.79-2.94 (m, 3H), 1.60-193 (m, 3H), 1.25 (d. 6H, 
J=6.9 Hz) ppm. MS (CI, NH3): 349 (base, M+H). 

Example 105 

3251 (+)-cis-2-(3-fluorophenyl)-4,5,6a,7,8,9,10,10a-oc 
tahydropyrido4,3-bpyrrolo3.2,1,-hiindole 

3252 The title compound was prepared by the method of 
Example 98 from tert-butyl (+)-cis-2-(3-fluorophenyl)-4.5, 
7,8,10,10a-hexahydropyrido4,3-bpyrrolo3.2, 1-hiindole 
9(6aH)-carboxylate (39.5 mg, 0.10 mmol) to afford the title 
compound (35.4 mg, 90%) as a pale yellow amorphous 
solid. The enationers were separated by preparative HPLC 
on a chiracel OD column using isocratic 5% IPA/hexane as 
the eluent. H NMR (CDC1,300 MHz) 87.19-7.35 (m,3H), 
7.16 (s, 1H), 7.11 (s, 1H), 6.89-6.96 (m, 1H), 3.69 (dt, 1H, 
J=1.8, 8.0 Hz), 3.15-3.50 (m, 5H), 3.04 (dt, 1H, J=3.3, 12.1 
Hz), 2.83-2.95 (m, 3H), 1.76-192 (m, 2H) ppm. MS (CI, 
NH3): 295 (base, M+H). 

Example 106 

3253 (+)-cis-2-(2,4-dimethoxyphenyl)-4,5,6a,7,8,9,10, 
10a-octahydropyrido4,3-bpyrrolo3.2.1-hi indole 

3254. The title compound was prepared by the method of 
Example 98 from tert-butyl (+)-cis-2-(2,4-dimethoxyphe 
nyl)-4,5,7,8,10,10a-hexahydropyrido4,3-bpyrrolo3.2.1- 
hiindole-9(6aH)-carboxylate (85.0 mg, 0.19 mmol) to 
afford the title compound (55.0 mg, 86%) as a pale yellow 
amorphous Solid. The enationers were separated by pre 
parative HPLC on a chiracel OD column using isocratic 8% 
IPA/hexane as the eluent. H NMR (CDC1,300 MHz) 87.17 
(dd, 1H, J=1.4, 6.9 Hz), 7.06 (s, 1H), 7.01 (s, 1H), 6.50-6.60 
(m, 2H), 3.84 (s, 3H), 3.79 (s, 3H), 3.67 (dt, 1H, J=1.5, 7.7 
Hz), 3.12-3.49 (m, 5H), 3.05 (dt, 1H, J=3.3, 12.1 Hz), 
2.78–2.98 (m, 3H), 1.73-1.91 (m, 2H) ppm. MS (CI, NH3): 
337 (base, M+H). 

Example 107 

3255 Lert-butyl (+)-cis-5, 6,8,9,11,11a-hexahydro-4H 
pyrido3',4':45pyrrolo3.2.1-ijquinoline-10 (7aH)-car 
boxylate 

3256 (+)-Cis-5,6,7a,8,9,10,11,11a-octahydro-4H-pyrido 
3',4':45pyrrolo3.2.1-ijquinoline, from Example 17 (1.67 
g, 7.79 mmol) was dissolved in dioxane (16 mL) and 1M 
NaOH (8 mL). The reaction was cooled to 0°C. BOCO 
(1.87 g, 8.57 mmol) was added. The reaction was stirred at 
RT 18 hrs. EtOAc (10 mL) was added and the biphasic 
mixture was stirred for 10 min. the layers were Separated. 
The aqueous phase was extracted with EtOAc (3x10 mL). 
The combined organic layers were washed with brine, dried, 
and concentrated to afford an amorphous white solid (2.30 
g). The crude product was purified by column chromatog 
raphy (20-40% EtOAc/hexane) to afford the title compound 
(2.17 g. 69%) as an amorphous white solid. "H NMR 
(CDC1, 300 MHz) 86.93 (d. 1H, J-7.3 Hz), 6.86 (d. 1H, 
J=7.3 Hz), 6.61-6.66 (m, 1H), 3.65-3.80 (m, 1H), 3.30-3.50 
(m, 1H), 3.10-3.31 (m, 3H), 2.70 (t, 2H, J=6.6 Hz), 2.50 
2.65 (m, 1H), 2.00-2.20 (m, 2H), 1.75-1.90 (m, 2H) ppm. 
MS (CI, NH3): 315 (base, M+H) 
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dichlorophenyl)-5,6,8,9,11,11a-hexahydro-4H-pyrido3', 
4':45pyrrolo3.2.1-liquinoline-10 (7aH)-carboxylate (28.5 
mg, 0.06 mmol) as a pale yellow amorphous Solid. The 
enantiomers of the title compound were separated by pre 
parative HPLC on a Chiracel OD column using isocratic 6% 
IPA/hexane as the eluent. H NMR (CDC1,300 MHz) 87.46 
(s, 1H), 7.69 (s, 1H), 7.49 (d. 1H, J=8.0 Hz), 7.43 (d. 1H, 
J=8.08 Hz), 7.02 (s, 1H), 6.96 (s, 1H), 3.45-3.50 (m, 1H), 
3.32 (dt, 1H, J=44, 10.3 Hz), 3.01-3.12 (m, 2H), 2.84-2.89 
(m, 2H), 2.64-2.81 (m, 4H), 2.11-2.23 (m, 2H), 1.90-1.98 
(m, 1H), 175-1.86 (m, 1H) ppm. MS (CI, NH3): 393 (base, 
M+H). 

Example 189 

3271 4-((+)-cis-2-(2-chlorophenyl)-4,5,7,8,10,10a 
hexahydropyrido4,3-bipyrrolo3.2.1-hiindol-9(6aH)-yl)- 
1-(4-fluorophenyl)-1-butanone 
3272 (+)-Cis-2-(2-chlorophenyl)-4,5,6a,7,8,9,10,10a 
octahydropyrido4,3-bipyrrolo3.2.1-hiindole (26.4mg, 
0.085 mmol) 0.7 ml of MEK. KI (14 mg., 0.085 mmol) and 
KCO (22 mg, 0.26 mmol), and 4-chloro-4'-fluorobuty 
rophenone (22.2 mg, 0.11 mmol) were added. The Suspen 
Sion was refluxed for 48 h and then cooled to rt. The 
Suspension was filtered and the residue was washed with 
CHCl (5ml). The solution was concentrated in vacuo. The 
residue was purified by column chromatography (10% 
MeOH-CHCl) to afford the title compound (18.8 mg, 
47%) as a white amorphous solid. "H NMR (CDC1, 300 
MHz) 88.00-8.04 (m, 2 H), 7.41 (dd, 1H, J=1.5, 7.3 Hz), 
7.30 (dd, 1H, J=1.8, 7.3 Hz), 7.10-7.20 (m, 4H), 7.01 (s, 1H), 
6.96 (s, 1H), 3.68 (bt, 1H, J=6.6 Hz), 3.30-3.50 (m, 2H), 
3.10-3.30 (m, 2H), 2.92-3.08 (m, 3H), 2.60-2.92 (m, 2H), 
2.38-2.58 (m, 3H), 2.27 (t, 1H, J=11.3 Hz), 1.70-2.05 (m, 
4H) ppm. MS (CI, NH): 475 (base, M+H). 

Example 190 
3273 4-((+)-cis-2-(2,4-dichlorophenyl)-4,5,7,8,10,10a 
hexahydropyrido4,3-bipyrrolo3.2.1-hiindol-9(6aH)-yl)- 
1-(4-fluorophenyl)-1-butanone 
3274 The title compound (36 mg, 37%) was prepared by 
the method of Example 189 from (+)-cis-2-(2,4-dichlo 
rophenyl)-4,5,6a,7,8,9,10,10a-octahydropyrido4,3-bipyr 
rolo3.2.1-hiindole (65.8 mg, 0.19 mmol), 4-chloro-4'-fluo 
robutyrophenone (50.0 mg, 0.25 mmol), KI (31.5 mg, 0.19 
mmol), and KCO (50.0 mg, 0.57 mmol) after chromato 
graphic purification as a white amorphous solid. "H NMR 
(CDC1, 300 MHz) 87.90-7.95 (m, 2 H), 7.37 (s, 1H), 7.16 
(s, 2H), 7.03 (t, 2H, J=8.8 Hz), 6.91 (s, 1H), 6.85 (s, 1H), 
3.49 (bt, 1H, J=8.0 Hz), 3.25-3.45 (m, 2H), 3.02-3.22 (m, 
2H), 2.90-3.02 (m, 3H), 2.50-2.88 (m, 2H), 2.10-2.45 (m, 
4H), 1.70-2.00 (m, 4H) ppm. MS (CI, NH): 509 (base, 
M+H). 

Example 191 

3275 4-((+)-cis-5,6,8,9,11,11a-hexahydro-4H-pyrido3', 
4:45pyrrolo3.2.1-iqionolin-10 (7aH)-yl)-1-(4-fluo 
rophenyl)-1-butanone 
3276 The title compound (19.1 mg, 56%) was prepared 
by the method of Example 189 from (+)-cis-5,6,7a,8,9,10, 
11,11a-octahydro-4H-pyrido3',4':45pyrrolo3.2.1-i 
qionoline (30.0 mg, 0.0.09 mmol), 4-chloro-4'-fluorobuty 
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rophenone (23.0 mg, 0.12 mmol), KI (15.0 mg, 0.09 mmol), 
and KCO (37.0 mg, 0.27 mmol) after chromatographic 
purification as a white amorphous solid. "H NMR (CDCls, 
300 MHz) 87.91-7.96 (m, 2 H), 701-7.19 (m, 2H), 6.82 (d. 
1H, J=12.1 Hz), 6.80 (d. 1H, J=11.7 Hz), 2.98-3.25 (m, 3H), 
2.94 (t, 2H, J=6.9 Hz), 2.80-2.85 (m, 1H), 2.55-2.75 (m, 
3H), 2.20-2.55 (m, 4H), 1.80-2.18 (m, 7H) ppm. MS (ESI): 
379 (base, M+H). 

Example 265 

3277 4-((+)-cis-4,5,7,8,10,10a-hexahydropyrido4.3-b 
pyrrolo3.2, 1-hiindol-9(6aH)-yl)-1-(4-fluorophenyl)-1-bu 
tanone 

3278 A mixture of (+)-cis-4,5,6a,7,8,9,10,10a-octahy 
dropyrido4.3-bipyrrolo3.2.1-hi indole (2.8 g., 14 mmol), 
4-chloro-4'-fluorobutyrophenone (4.21 g, 21 mmol), triethy 
lamine (3 mL), KI (3.48 g, 21 mmol), dioxane (25 mL), and 
toluene (25 mL) was stirred and refluxed for 15 hunder an 
atmosphere of nitrogen and then,evaporated under reduced 
preSSure to remove the Volatiles. The residue was triturated 
with a small volume of dichloromethane and decanted from 
the insoluble material. The proceSS was repeated two more 
times and the combined dichloromethane Solution was 
added to 0.5N solution of hydrogen chloride in ether(200 
mL). The salt that separated was filtered off, washed with 
ether, dissolved immediately in a minimum quantity of 
water and the Solution extracted with ether. The ether extract 
was discarded and aqueous layer basified with 10% aqueous 
Sodium hydroxide. The resulting mixture was extracted with 
dichloro- methane (2x) and the extract dried over magne 
sium Sulfate and Stripped of the Solvent under reduced 
pressure to yield the title compound (3.3g, 65%) as a highly 
viscous light brown liquid. "H NMR (CDC1, 300 MHz) 
81,70-1.80 (m, 2H), 1.80-2.02 (m, 2H), 2.19 (t, J=10.9 Hz, 
1H), 2.30-2.52 (m, 3H), 2.62-2.72 (m, 1H), 2.72-2.85 (m, 
1H), 2.99 (t, J-7.0 Hz, 2H), 3.02-3.20 (m, 2H), 3.25-3.42 
(m, 2H), 3.59-3.65 (m, 1H), 6.85 (s, 1H), 6.90 (s, 1HO, 7.01 
(t, J=7.0 Hz, 2H), 7.98-8.03 (m, 2H) ppm. MS (CI): 365 
(M+H+). 

Example 274 

3279 (6aS,10aR)-2-(2-fluoro-4-methoxyphenyl)-4,5,6a, 
7,8,9,10,10a-octahydropyrido4,3-bpyrrolo3.2.1-hiindole 

3280 Step A: 
3281 Tert-butyl (6aS,10aR)-2-(2-fluoro-4-methoxyphe 
nyl)-4,5,7,8,10,10a-hexahydropyrido4,3-bipyrrolo3.2.1- 
hiindole-9(6aH)-carboxylate (116 mg, 55%) was prepared 
by the method of Example 89 step C from tert-butyl (6aS, 
10R)-2-bromo-4,5,7,8,10,10a-hexahydropyrido4,3-bipyr 
rolo3.2.1-hiindole-9(6aH)-carboxylate (189 mg, 0.5 
mmol) and 2-fluoro-4-methoxyphenylboronic acid (158 mg, 
1.0 mmol). 
3282 Step B: 
3283 The title compound was prepared by the method of 
Example 98 from tert-butyl (6aS,10aR)-2-(2-fluoro-4-meth 
oxyphenyl)-4,5,7,8,10,10a-hexahydropyrido4,3-bipyrrolo 
3.2.1-hiindole-9(6aH)-carboxylate to afford the title com 
pound (82 mg, 93%). "H NMR (CDC1, 300 MHz) 87.24 
7.30 (m, 1H), 7.08 (s, 1H), 7.02 (s, 1H), 6.65-6.73 (m, 2H), 
3.81 (s, 3H), 3.66-3.71 (m, 1H), 3.32-3.49 (m, 3H), 3.01 
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MHz) 87.45 (d. 1H), 7.35 (d. 1H), 7.16 (dd, 1H), 6.92 (d. 
1H), 6.86 (d. 1H), 3.88 (s, 1H), 3.74 (td, 1H), 3.51-3.24 (m, 
3H), 3.23-3.00 (m, 2H), 2.98-2.83 (m, 1H), 2.00- 1.92 (m, 
2H). MS (CI): 337 (M+H"). 

Example 306 
3349 (6aS,10aR)-2-(2,6-dichlorophenyl)-4,5,6a,7,8,9, 
10,10a-octahydropyrido4,3-bpyrrolo3.2, 1-hiindole 
3350. The title compound was prepared by Example 305, 
Step A, from tert-butyl(6aS,10aR)-2-bromo-4,5,7,8,10,10a 
hexahydropyrido4,3-bipyrrolo3.2.1-hiindole-9(6aH)-car 
boxylate and the corresponding 2,6-dichlorobenzeneboronic 
acid followed by hydrolysis of the resultant BOC protected 
amine adduct by the procedure of Example 305, Step B. "H 
NMR (CDC1,300 MHz) 87.38 (dd, 2H), 7.15 (t, 1H), 6.80 
(d. 1H), 6.73 (d. 1H), 3.69 (td, 1H), 3.57-3.30(m, 3H), 
3.28-3.00 (m, 3H), 3.00-2.83 (m, 3H), 2.20 (bs, 2H), 2.00 
1.81 (m, 2H). MS (CI): 346 (M+H"). 

Example 307 
3351 N-4-(6aS,10aR)-4,5,6a,7,8,9,10,10a-octahydro 
pyrido4,3-bipyrrolo3.2.1-hiindol-2-yl)-3-(trifluorometh 
yl)phenyl-N-methylamine 
3352 The title compound was prepared by Example 305, 
Step A, from tert-butyl(6aS,10)-2-bromo-4,5,7,8,10,10a 
hexahydropyrido4,3-bipyrrolo3.2.1-hiindole-9(6aH)-car 
boxylate and the corresponding 2-(trifluoromethyl)ben 
Zeneboronic acid followed by hydrolysis of the resultant 
BOC protected amine adduct by the procedure of Example 
305, Step B. "H NMR (CDC1, 300 MHz) 87.09 (d. 1H), 
6.76 (dd, 2H), 6.70 (dd, 1H), 6.63 (dd, 2H), 3.80 (bs, 1H), 
3.60 (t, 1H), 3.41-2.96 (m, 5H), 2.95-2.73 (m, 4H), 2.10 (bs, 
2H), 1.98-1.75 (m, 2H). MS (CI): 374 (M+H"). 

Example 308 
3353 4-(6aS,10aR)-4,5,6a,7,8,9,10,10a-octahydropy 
rido4,3-bipyrrolo 3.2.1-hiindol-2-yl)-3-(trifluorometh 
yl)phenylamine 
3354. The title compound was prepared by Example 305, 
Step A, from tert-butyl(6aS,10aR)-2-bromo-4,5,7,8,10,10a 
hexahydropyrido4,3-bipyrrolo3.2.1-hiindole-9(6aH)- 
carboxylate and the corresponding 2-(trifluoromethyl)ben 
Zeneboronic acid followed by hydrolysis of the resultant 
BOC protected amine adduct by the procedure of Example 
305, Step B. "H NMR (CDC1, 300 MHz) 87.03 (d. 1H), 
6.90 (d. 1H), 6.79-6.70 (m, 3H), 3.78 (bs, 1H), 3.60 (t, 1H), 
3.41-3.18 (m, 2H), 3.17-2.79 (m, 5H), 2.27 (bs, 2H), 1.90 
1.80 (m, 2H). MS (CI): 360 (M+H"). 

Example 309 
3355 1-(2-(6aS,10aR)-4,5,6a,7,8,9,10,10a-octahydro 
pyrido4,3-bpyrrolo3.2.1-hiindol-2-yl-5-methoxyphe 
nyl)ethanol 
3356 To a solution of 2-(6aS,10aR)-4,5,6a,7,8,9,10,10a 
octahydropyrido4,3-bipyrrolo3.2.1-hi-2-yl-5-methoxy 
benzaldehyde (0.156 g., 0.47 mmol) from Example 305 in 
freshly distilled THF (8 mL) at -78° C. was added 3.0 M 
methylmagnesiumbromide in diethylether (0.88 mL, 2.65 
mmol). The reaction was stirred at room temperature for 18 
h under a nitrogen atmosphere. The reaction mixture was 
quenched with aqueous ammonium chloride (20 mL) and 
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extracted with EtOAc (3x10 mL). The combined extracts 
were dried over.NaSO and evaporated to dryneSS under 
reduced pressure to yield a 60% mixture of product and 40% 
starting material. Purification by reverse phase HPLC using 
a gradient of 0-100% water, acetonitrile with 0.1% TFA 
afforded 0.024 g (15%) of 1-(2-(6aS,10aR)-4,5,6a,7,8,9,10, 
10a-octahydropyrido4,3-bpyrrolo3.2.1-hiindol-2-yl-5- 
methoxyphenyl)ethanol after generation of the free base. "H 
NMR (CDC1,300 MHz) 87.18 (d. 1H), 7.13 (dd, 1H), 6.80 
(dd, 2H), 6.77 (d. 1H), 5.03-4.96 (m, 1H), 3.85 (s, 3H), 3.68 
(dt, 1H), 3.51-3.39 (m, 1H), 3.36–3.28 (m, 2H), 3.21-3.00 
(m, 3H), 2.98-280 (m,3H), 2.00-1.78 (m, 2H), 1.19 (q, 3H). 
MS (CI): 351 (M+H"). 

Example 310 
3357 (+)-cis-4,5,6,7,8a,9,10,11,12,12a-decahydroaze 
pino.3.2.1-hipyrido4,3-bindole 
3358 Step A: 
3359 Sodium azide (1.95 g, 30 mmol) was added in 
Small portions to a solution of 3,4-dihydro-1(2H)-naphtha 
lenone (2.92g, 20 mmol) in CHSOH (50 mL) at 0°C. The 
mixture was stirred at 0° C. for 15 min, 1 hr at room 
temperature, poured into ice (400 mL), basified until pH >8 
with 1N NaOH at 0° C. and extracted with ether (3x100 
mL). The combined organic layer was dried (MgSO), 
concentrated in vacuo and flash column chromatography 
(EtOAc:hexane/1:1) gave 1,3,4,5-tetrahydro-2H-1-benza 
zepin-2-one (2.71 g, 85%) as a white solid. "H NMR 
(CDC1, 300 MHz) 82.18-2.32 (m, 2H), 2.36 (t, J=7.1 Hz, 
2H), 2.80 (t, J=7.6 Hz, 2H), 6.99 (d, J=8.1 Hz, 1H), 7.13 (td, 
J=7.6, 1.5 Hz, 1H), 7.22 (d, J=7.0 Hz, 2H), 8.10 (br, 1H) 
ppm. 

3360 Step B: 
3361) A solution of 1,3,4,5-tetrahydro-2H-1-benzazepin 
2-one (2.71 g, 16.7 mmol) in THF (40 mL) was added 
dropwise to a suspension of LAH (1.27 g., 33.4 mmol) in 
ether (150 mL) at room temperature. The mixture was 
refluxed for 16 h. Saturated Rochelle's salt solution (15 mL) 
was added to the mixture cooled with an ice-water bath. The 
mixture was stirred for 2 hrs and the two layers were 
Separated. The aqueous layer was extracted with ether (2x25 
mL). The combined organic layer was dried (Na2SO), 
concentrated in vacuo and flash column chromatography 
(EtOAc:hexane/3:7) gave 2,3,4,5-tetrahydro-1H-1-benza 
zepine (2.40 g, 98%) as a yellow liquid. "H NMR (CDC1, 
300 MHz) 81.58-1.70 (m, 2H), 1.72-1.86 (m, 2H), 2.72-2.82 
(m, 2H), 3.00-3.10 (m, 2H), 3.78 (br, 1H), 6.74 (dd, J=1.1, 
7.7 Hz, 1H), 6.82 (td, J=7.3, 1.1 Hz, 1H), 7.04 (td, J=7.5, 1.5 
HZ, 1H), 7.11(d, J=7.4 Hz, 1H) ppm. 
3362 Step C: 
3363 A solution of sodium nitrite (1.35 g, 19.6 mmol) in 
water (4.0 mL) was added dropwise to a solution of 2,3,4, 
5-tetrahydro-1H-1-benzazepine (2.40 g, 16.3 mmol) in 
AcOH (10 mL) at 0-10°C. The mixture was stirred at 5° C. 
for 10 min, room temperature for 1 h and extracted with 
CHCl (3x20 mL). The organic layer was dried (MgSO), 
concentrated in vacuo and flash column chromatography 
(EtOAc:hexane/1:9) gave 1-nitroso-2,3,4,5-tetrahydro-1H 
1-benzazepine (2.60 g, 91%) as a brown liquid. "H NMR 
(CDC1, 300 MHz) 81.70-185 (m, 4H), 2.70-2.82 (m, 2H), 
3.92 (br, 2H), 7.25-7.32 (m, 1H), 7.32-7.40 (m, 2H), 7.40 
7.48 (m, 1H) ppm. 
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3364) Step D: 
3365. A solution of 1-nitroso-2,3,4,5-tetrahydro-1H-1- 
benzazepine (2.60 g, 14.7 mmol) in THF (40 mL) was added 
dropwise under N to a suspension of LAH (0.56 g., 14.7 
mmol) in THF (10 mL) cooled with an ice-bath such that the 
temperature did not rise above 15 C. The mixture was 
Stirred at room temperature for 1 h, quenched with Saturated 
Rochelle's salt solution (15 mL) and extracted with ether 
(3x20 mL). The organic layer was dried (Na2SO), concen 
trated in vacuo and flash column chromatography 
(EtOAc:hexane/1:4) gave 2,3,4,5-tetrahydro-1H-1-benza 
Zepin-amine (1.63 g, 68%) as a light yellow solid. "H NMR 
(CDC1, 300 MHz) 81.50-1.72 (m, 2H), 1.78-192 (m, 2H), 
2.70-2.82 (m, 2H), 3.180–322 (m, 2H), 3.78 (br, 2H), 6.91 
(td, J=7.3, 1.5 Hz, 1H), 7.10 (dd, J=1.1, 7.4 Hz, 1H), 7.21 
(td, J=8.0, 1.4 Hz, 1H), 7.28 (dd, J=1.4, 8.0 Hz, 1H) ppm. 
3366 Step E: 
3367 A mixture of 4-piperidone monohydrate HCl (1.54 
g, 10 mmol) and 2,3,4,5-tetrahydro-1H-1-benzazepin-amine 
(1.62 g, 10 mmol) in IPA (50 mL) was refluxed for 2 hand 
cooled to room temperature. Concentrated HCl (0.82 mL, 10 
mmol) was added and the resultant mixture was refluxed for 
3 hrs before being cooled to room temperature. The solid 
was filtered, rinsed with cold IPA (2x20 mL) and concen 
trated in vacuo. 4,5,6,7,9,10,11,12-Octahydroazepino.3.2.1- 
hipyrido4,3-bindole hydrochloride (1.88 g, 71%) was 
obtained as a pink solid. 4,5,6,7,9,10,11,12-Octahydroaze 
pino.3.2.1-hipyrido4,3-bindole hydrochloride (20 mg, 
0.076 mmol) in water (1.0 mL) was basified with 1N NaOH 
until pH>14 and extracted with CHCl (3x10 mL). The 
combined organic layer was washed with brine (10 mL), 
dried (MgSO) and concentrated in vacuo. 4,5,6,7,9,10,11, 
12-Octahydroazepino.3.2.1-hipyrido4,3-bindole (16 mg, 
95%) was obtained as a white foam. H NMR (CDC1,300 
MHz) 81.83 (br, 1H), 2.00-2.20 (m, 4H), 2.72 (t, J=5.7 Hz, 
2H), 3.05-3.20 (m, 2H), 3.25 (t, J=5.6 Hz, 2H), 3.92-4.02 
(m, 2H), 4.05 (t, J=1.6 Hz, 2H), 6.92 (d, J=6.3 Hz, 1H), 6.98 
(t, J=7.4 Hz, 1H), 7.25 (dd, J=1.0, 7.4 Hz, 1H) ppm. 
3368 Step F: 
3369 NaCNBH (0.94 g, 15 mmol) was added in small 
portions to a Solution of 4,5,6,7,9,10,11,12-octahydroaZe 
pino.3.2.1-hipyrido4,3-bindole hydrochloride (1.32g, 5.0 
mmol) in TFA (15 mL) at 0° C. After stirring at room 
temperature for 2 h, the mixture was carefully treated with 
6 NHCl (10 mL) and refluxed for 1 h. The mixture was 
basified with 50% NaOH and extacted with CHCl (3x20 
mL). The organic layer was dried (MgSO) and concentrated 
in vacuo. The title compound (1.0 g, 89%) was obtained as 
a yellow oil. "H NMR (CDC1, 300 MHz) 81.48-1.68 (m, 
1H), 1.68-2.10 (m, 7H), 2.42-2.72 (m, 3H), 2.80-3.00 (m, 
3H), 3.05 (dd, J=6.3, 12.4 Hz, 1H), 3.12-3.55 (m, 2H), 6.69 
(t, J=7.4 Hz, 1H), 6.92 (dd, J=2.5, 7.4 Hz, 2H) ppm. 

Example 311 

3370 tert-butyl (+Y)-cis-4,5,6,7,8a,9,10,11,12,12a 
decahydroazepino.3.2.1-hipyrido4,3-bindole-11(8aH)- 
carboxylate 

3371) 1 N. NaOH (10 mL) was added to a solution of 
(E)-cis-4,5,6,7,8a,9,10,11,12,12a-decahydroazepino.3.2.1- 
hipyrido4,3-bindole (1.00 g, 4.37 mmol) and di-tert-butyl 
dicarbonate (1.05 g, 4.8 mmol) in 1,4-dioxane (20 mL) and 
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the mixture was stirred for 2 h at room temperature. The 
solvent was concentrated in vacuo and EtOAc (30 mL) was 
added. The solution was washed with brine (30 mL), dried 
(MgSO), concentrated in vacuo and flash column chroma 
tography (EtOAc:hexane/1:4) gave the title compound (1.2 
g, 83%) as a white solid. 

Example 312 
3372 (8aS,12aR)-4,5,6,7,8a,9,10,11,12,12a-decahy 
droazepino.3.2.1-hipyrido4,3-bindole 
3373 Step A: 
3374 Tert-Butyl (8aS,12aR)-4,5,6,7,9,10,12,12a-octahy 
droazepino.3.2.1-hipyrido4,3-bindole-11(8aH)-carboxy 
late was obtained from (+)-tert-butyl cis-4,5,6,7,9,10,12, 
12a-octahydroazepino.3.2.1-hipyrido4,3-bindole 
11(8aH)-carboxylate by using preparative HPLC on a 
Chiracel(R) OD column (2% IPA in hexane). 
3375 Step B: 
3376 Tert-Butyl (8aS,12aR)-4,5,6,7,9,10,12,12a-octahy 
droazepino.3.2.1-hipyridd4,3-bindole-11(8aH)-carboxy 
late (0.24g, 0.73 mmol) was stirred in 20% TFA in CHCl 
(10 mL) at room temperature for 2 h before the solution was 
basified with saturated NHOH until pH>10. The layers were 
Separated and the aqueous layer was extracted with CH2Cl2 
(3x20 mL). The combined organic layer was washed with 
brine (20 mL), dried (MgSO) and concentrated in vacuo. 
The title compound (0.16 g., 94%) was obtained as a white 
foam. H NMR was identical to (+)-cis-4,5,6,7,8a,9,10,11, 
12,12a-decahydroazepino.3.2.1-hipyrido4,3-bindole of 
Example 310. 

Example 313 
3377 (8aR.12aS)-4,5,6,7,8a,9,10,11,12,12a-decahy 
droazepino.3.2.1-hipyrido4,3-bindole 
3378 Step A: 
3379. Tert-butyl (8aR,12aS)-4,5,6,7,9,10,12,12a-octahy 
droazepino.3.2.1-hipyrido4,3-bindole-11 (8aH)-carboxy 
late was obtained from (+)-tert-butyl cis-4,5,6,7,9,10,12, 
12a-octahydroazepino.3.2.1-hipyrido4,3-bindole 
11(8aH)-carboxylate by using preparative HPLC on a 
Chiracel(R) OD column (2% IPA in hexane). 
3380 Step B: 
3381) The title compound (0.063 g, 98%) was prepared 
by the general method of Example 312, step B from tert 
butyl (8aR,12aS)-4,5,6,7,9,10,12,12a-octahydroazepino.3, 
2, 1-hipyrido4,3-bindole-11(8aH)-carboxylate (0.092 g, 
0.28 mmol) as a white foam. H NMR was identical to 
(t)-cis-4,5,6,7,8a,9,10,11,12,12a-decahydroazepino.3.2.1- 
hipyrido4,3-bindole of Example 310. 

Example 314 

3382 tert-butyl (8aS,12aR)-2-bromo-4,5,6,7,8a,9,10,11, 
12,12a-decahydroazepino.3.2.1-hipyrido4,3-b indole 
11(8aH)-carboxylate 
3383) A solution of NBS (0.29 g, 1.6 mmol) in DMF (2.0 
mL) was added dropwise to a solution of tert-butyl (8aS, 
12aR)-4,5,6,7,9,10,12,12a-octahydroazepino.3.2.1-hipy 
rido4,3-bindole-11 (8aH)-carboxylate (0.53 g, 1.6 mmol) 










































































































































































































