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8-SUBSTITUTED-6-TRIFLUOROMETHYL 
9-PYRIDO3.2-GIQUINOLINE COMPOUNDS AS 
ANDROGEN RECEPTOR MODULATORS 

0001. This application claims priority to U.S. Provisional 
Application Serial No. 60/151,235, filed Aug. 27, 1999, the 
entire disclosure of which is hereby incorporated by refer 
CCC. 

FIELD OF THE INVENTION 

0002 This invention relates to non-steroidal compounds 
that are modulators (i.e. agonists and antagonists) of andro 
gen receptors, and to methods for the making and use of Such 
compounds. 

BACKGROUND OF THE INVENTION 

0003 Intracellular receptors (IRs) form a class of struc 
turally-related genetic regulators Scientists have named 
“ligand dependent transcription factors.” R. M. Evans, Sci 
ence, 240:889 (1988). Steroid receptors are a recognized 
Subset of the IRS, including the progesterone receptor (PR), 
androgen receptor (AR), estrogen receptor (ER), glucocor 
ticoid receptor (GR) and mineralocorticoid receptor (MR). 
Regulation of a gene by Such factors requires both the IR 
itself and a corresponding ligand which has the ability to 
selectively bind to the IR in a way that affects gene tran 
Scription. 

0004 Ligands to the IRS can include low molecular 
Weight native molecules, Such as the hormones progester 
one, estrogen and testosterone, as well as Synthetic deriva 
tive compounds Such as methoxyprogesterone acetate, dieth 
ylstilbesterol and 19-nortestosterone. These ligands, when 
present in the fluid Surrounding a cell, pass through the outer 
cell membrane by passive diffusion and bind to specific IR 
proteins to create a ligand/receptor complex. This complex 
then translocates to the cell's nucleus, where it binds to a 
Specific gene or genes present in the cell's DNA. Once 
bound to DNA, the complex modulates the production of the 
protein encoded by that gene. In this regard, a compound 
which binds an IR and mimics the effect of the native ligand 
is referred to as an "agonist', while a compound that inhibits 
the effect of the native ligand is called an “antagonist.” 
0005 Ligands to the steroid receptors are known to play 
an important role in health of both women and men. For 
example, the native female ligand, progesterone, as well as 
Synthetic analogues, Such as norgestrel (18-homonorethis 
terone) and norethisterone (17O-ethinyl-19-nortestoster 
one), are used in birth control formulations, typically in 
combination with the female hormone estrogen or Synthetic 
estrogen analogues, as effective modulators of both PR and 
ER. On the other hand, antagonists to PR are potentially 
useful in treating chronic disorders, Such as certain hormone 
dependent cancers of the breast, ovaries, and uterus, and in 
treating non-malignant conditions Such as uterine fibroids 
and endometriosis, a leading cause of infertility in Women. 
Similarly, AR antagonists, Such as cyproterone acetate and 
flutamide have proved useful in the treatment of prostatic 
hyperplasia and cancer of the prostate. 
0006 The effectiveness of known modulators of steroid 
receptorS is often tempered by their undesired Side-effect 
profile, particularly during long-term administration. For 
example, the effectiveness of progesterone and estrogen 
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agonists, Such as norgestrel and diethylstilbesterol respec 
tively, as female birth control agents must be weighed 
against the increased risk of breast cancer and heart disease 
to women taking Such agents. Similarly, the progesterone 
antagonist, mifepristone (RU486), if administered for 
chronic indications, Such as uterine fibroids, endometriosis 
and certain hormone-dependent cancers, could lead to 
homeostatic imbalances in a patient due to its inherent 
croSS-reactivity as a GR antagonist. Accordingly, identifica 
tion of compounds which have good Specificity for one or 
more Steroid receptors, but which have reduced or no 
croSS-reactivity for other Steroid or intracellular receptors, 
would be of Significant value in the treatment of male and 
female hormone responsive diseases. 
0007. A group of quinoline analogs having an adjacent 
polynucleic ring System of the indene or fluorene Series or an 
adjacent polynucleic heterocyclic ring System with Substitu 
ents having a nonionic character have been described as 
photoconductive reducing agents, Stabilizers, laser dyes and 
antioxidants. See e.g., U.S. Pat. Nos. 3,798,031; 3,830,647; 
3,832,171; 3,928,686; 3,979,394; 4,943,502 and 5,147,844 
as well as Soviet Patent No. 555,119, R. L. Atkins et al., J. 
Org. Chem., 43:1975 (1978), E. R. Bissell et al., J. Org. 
Chem., 45:2283 (1980), and G. N. Gromova et al., Khim. 
Prom-St., 43.97 (Moscow, 1967). Further, a group of quino 
line derivatives was recently described as modulators of 
steroid receptors. See, e.g., WO 96/19458, published Jun. 
27, 1996. A recent paper describes the synthesis and bio 
logical activity of the pyridone-containing precursors to the 
present Series of molecules. See, e.g., L. G. Hamann, et al., 
J. Med. Chem., 41:623 (1998). 

SUMMARY OF THE INVENTION 

0008. The present invention is directed to compounds, 
pharmaceutical compositions, and methods for modulating 
processes mediated by androgen receptors (AR). More par 
ticularly, the invention relates to non-Steroidal compounds 
and compositions which are high affinity, high Specificity 
agonists, partial agonists (i.e., partial activators and/or tis 
Sue-specific activators) and antagonists for androgen recep 
tors. Also provided are methods of making Such compounds 
and pharmaceutical compositions, as well as critical inter 
mediates used in their Synthesis. 
0009. These and various other advantages and features of 
novelty which characterize the invention are pointed out 
with particularity in the claims annexed hereto and forming 
a part hereof. However, for a better understanding of the 
invention, its advantages, and objects obtained for its use, 
reference should be made to the accompanying drawings 
and descriptive matter, in which there is illustrated and 
described preferred embodiments of the invention. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

0010. As used herein, the following terms are defined 
with the following meanings, unless explicitly Stated other 
wise. Furthermore, in an effort to maintain consistency in the 
naming of compounds of Similar structure but differing 
Substituents, the compounds described herein are named 
according to the following general guidelines. The number 
ing System for the location of Substituents on Such com 
pounds is also provided. 
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0.011 The term “alkyl” refers to an optionally substituted 
Straight-chain or branched-chain hydrocarbon radical having 
from 1 to about 10 carbon atoms, more preferably from 1 to 
about 6 carbon atoms, and most preferably from 1 to about 
4 carbon atoms. Examples of alkyl radical include methyl, 
ethyl, n-propyl, isopropyl, n-butyl, isobutyl, Sec-butyl, tert 
butyl, pentyl, hexyl, octyl and the like. 

0012. The term “alkenyl' refers to a straight-chain or 
branched-chain hydrocarbon radical having one or more 
carbon-carbon double-bonds and having from 2 to about 10 
carbon atoms, preferably from 2 to about 6 carbon atoms, 
and most preferably from 2 to about 4 carbon atoms. 
Preferred alkeny groups include allyl. Examples of alkenyl 
radicals include ethenyl, propenyl, 1,4-butadienyl and the 
like. 

0013 The term “allyl” refers to the radical HC=CH 
CH. 

0.014. The term “alkynyl refers to a straight-chain or 
branched-chain hydrocarbon radical having one or more 
carbon-carbon triple-bonds and having from 2 to about 10 
carbon atoms, preferably from 2 to about 6 carbon atoms, 
and most preferably from 2 to about 4 carbon atoms. 
Examples of alkynyl radicals include ethynyl, propynyl, 
butynyl and-the like. 

0015 The term “aryl” refers to optionally substituted 
aromatic ring Systems. The term aryl includes monocyclic 
aromatic rings, polycyclic aromatic ring Systems, and pol 
yaromatic ring Systems. The polyaromatic and polycyclic 
ring Systems may contain from two to four, more preferably 
two to three, and most preferably two, rings. Preferred aryl 
groups include 5-or 6-membered aromatic ring Systems. 

0016. The term “heteroaryl” refers to optionally substi 
tuted aromatic ring Systems having one or more heteroatoms 
Such as, for example, oxygen, nitrogen and Sulfur. The term 
heteroaryl may include five- or six-membered heterocyclic 
rings, polycyclic heteroaromatic ring Systems, and polyhet 
eroaromatic ring Systems where the ring System has from 
two to four, more preferably two to three, and most prefer 
ably two, rings. The terms heterocyclic, polycyclic het 
eroaromatic, and polyheteroaromatic include ring Systems 
containing optionally Substituted heteroaromatic rings hav 
ing more than one heteroatom as described above (e.g., a six 
membered ring with two nitrogens), including polyhetero 
cyclic ring Systems from two to four, more preferably two to 
three, and most preferably two, rings. Preferably, heteroaryl 
groups have from one to The term heteroaryl includes ring 
Systems. Such as, for example, pyridine, quinoline, furan, 
thiophene, pyrrole, imidazole and pyrazole. 

0017. The term “alkoxy” refers to an alkyl ether radical 
wherein the term alkyl is defined as above. Examples of 
alkoxy radicals include methoxy, ethoxy, n-propoxy, iSopro 
poxy, n-butoxy, iso-butoxy, Sec-butoxy, tert-butoxy and the 
like. 

0.018. The term “aryloxy' refers to an aryl ether radical 
wherein the term aryl is defined as above. Examples of 
aryloxy radicals include phenoxy, benzyloxy and the like. 

0019. The term “cycloalkyl” refers to a saturated or 
partially Saturated monocyclic, bicyclic or tricyclic alkyl 
radical wherein each cyclic moiety has about 3 to about 8 

Aug. 7, 2003 

carbon atoms. Examples of cycloalkyl radicals include 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and the 
like. 

0020. The term “cycloalkylalkyl refers to an alkyl radi 
cal as defined above which is substituted by a cycloalkyl 
radical having from about 3 to about 8 carbon atoms. 
0021. The term “arylalkyl” refers to an alkyl radical as 
defined above in which one hydrogen atom is replaced by an 
aryl radical as defined above, Such as, for example, benzyl, 
2-phenylethyl and the like. Preferably, arylalkyl refers to 
arylmethyl. 

0022. The terms alkyl, alkenyl, and alkynyl include 
optionally Substituted Straight-chain, branched-chain, cyclic, 
Saturated and/or unsaturated Structures, and combinations 
thereof. 

0023 The terms cycloalkyl, allyl, aryl, arylalkyl, aryla 
lkyl, heteroaryl, alkynyl, and alkenyl include optionally 
Substituted cycloalkyl, allyl, aryl, arylalkyl, arylalkyl, het 
eroaryl, alkynyl, and alkenyl groups. 

0024. The terms haloalkyl, haloalkenyl and haloalkynyl 
include alkyl, alkenyl and alkynyl Structures, as described 
above, that are Substituted with one or more fluorines, 
chlorines, bromines or iodines, or with combinations 
thereof. 

0025 The terms heteroalkyl, heteroalkenyl and het 
eroalkynyl include optionally Substituted alkyl, alkenyl and 
alkynyl Structures, as described above, in which one or more 
skeletal atoms are oxygen, nitrogen, Sulfur, or combinations 
thereof. 

0026. The Substituents of an “optionally substituted” 
Structure include, for example, one or more, preferably 1 to 
4, and more preferably 1 to 2 of the following preferred 
Substitutents: alkyl, alkenyl, alkynyl, aryl, heteroaryl, 
alkoxy, aryloxy, cycloalkyl, cycloalkylalkyl, arylalkyl, 
amino, alkylamino, dialkylamino, F, Cl, Br, I, C-C alkyl, 
OR, NR'R'' and SR2. 
0027. An 8-pyridono.5,6-glquinoline is represented by 
the following structure. 

0028. An 9-pyrido3.2-gquinoline is represented by the 
following Structure. 

6 5 4 

721 N3 

8S 22 
N N 
9 10 1. 
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0029 Compounds of the present invention are repre 
Sented as those having the formula: 

(I) 

(II) 

R12 R1 

0030) wherein: 
0031) R' is hydrogen, C-C alkyl, F, Cl, Br, I, 
NO, OR, NR'R'', or SR, 

0032 R is hydrogen, C-C alkyl or C-C alk 
enyl, wherein the C-C alkyl and C-C alkenyl 
are optionally Substituted with C-C alkyl, aryla 
lkyl or heteroaryl; 

0033 R and R' each independently represent 
hydrogen, C-C alkyl, C-C haloalkyl, C-C, 
perhaloalkyl, C-C alkenyl, C-C alkynyl, aryl, 
or heteroaryl, wherein the alkyl, haloalkyl, perha 
loalkyl, alkenyl, alkynyl, aryl, and heteroaryl are 
optionally substituted with hydrogen, F, Cl, Br, 
C-C, alkyl, OR, NR'R'', or SR; or optionally, 

0034) R and R' may be taken together form a 
three- to Seven-membered ring optionally Substi 
tuted with hydrogen, F, Cl, Br, C-C alkyl, OR, 
NR'R'', or SR; 

0035) R and R each independently represent 
hydrogen, C-C alkyl, C-C haloalkyl, C-C, 
perhaloalkyl, C-C alkenyl, C-C alkynyl, aryl, 
or heteroaryl, wherein the alkyl, haloalkyl, perha 
loalkyl, alkenyl, alkynyl, aryl, and heteroaryl are 
optionally substituted with hydrogen, F, Cl, Br, 
C-C alkyl, OR, NR'R'', or SR; or optionally, 

0036 R and R may be taken together form a 
carbonyl, an imine, or a three- to Seven-membered 
ring optionally Substituted with hydrogen, F, Cl, 
Br, C-C alkyl, OR, NR'R'', or SR; 

0037 R7 and R each independently represent 
hydrogen, C-C alkyl, C-C haloalkyl, C-C, 
perhaloalkyl, C-C alkenyl, C-C alkynyl, aryl, 
or heteroaryl, wherein the alkyl, haloalkyl, perha 
loalkyl, alkenyl, alkynyl, aryl, and heteroaryl are 
optionally substituted with hydrogen, F, Cl, Br, 
C-C alkyl, OR, NR'R'', or SR; or optionally, 

0038 R7 and R may be taken together form a 
carbonyl, an imine, or a three- to Seven-membered 
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ring optionally Substituted with hydrogen, F, Cl, 
Br, C-C alkyl, OR, NR'R'', or SR; 

0039) R' represents hydrogen, C-C alkyl, F, Cl, 
Br, I, OR, NR'R'', or SR; 

0040) R' is represents hydrogen, F. Cl, Br, CF, 
CFOR, CHOR, OR, C-C alkyl, C-C, 
haloalkyl, C-C perhaloalkyl, aryl, or heteroaryl, 
wherein the alkyl, haloalkyl, perhaloalkyl, aryl, 
and heteroaryl are optionally Substituted with 
hydrogen, F, Cl, Br, C-C alkyl, OR, NR'R'', 
or SR; 

0041) R' represents hydrogen, F, Cl, Br, I, C-C, 
alkyl, C-C perhaloalkyl, C-C perhaloalkyl, 
C-C alkenyl, C-C alkynyl, aryl, and heteroaryl, 
wherein the alkyl, haloalkyl, perhaloalkyl, alk 
enyl, alkynyl, aryl, or heteroaryl are optionally 
Substituted with hydrogen, F, Cl, Br, C-C alkyl, 
OR, NR'R'', or SR; 

0042) R' represents hydrogen, C(O)R', SR, 
S(O)R', S(O)R', C-C alkyl, C-C alkenyl, 
aryl, arylalkyl or heteroaryl, wherein the alkyl, 
alkenyl, aryl, arylalkyl and heteroaryl are option 
ally substituted with hydrogen, F, Cl, Br, C-C, 
alkyl, OR, NR'R'', or SR; 

0.043 X represents hydrogen, F, Cl, Br, I, CN, 
CF, SR, S(O)R', SOR', SOR, NR'R'', 
CF, NO, or R'; 

0044) R' and R' each independently represents 
hydrogen, C(O)R', SOR, C-C alkyl, C-C, 
alkenyl, C-C haloalkyl, C-C perhaloalkyl, 
aryl, arylalkyl or heteroaryl, wherein the alkyl, 
alkenyl, haloalkyl, perhaloalkyl, aryl, arylalkyl, 
and heteroaryl are optionally Substituted with 
hydrogen, F, Cl, Br, C-C alkyl, OR, NR'R'', or 
SR; 

0.045 with the proviso that when the dotted line in 
the ring structure is a double bond, R and R7 are 
null; 

0046) and pharmaceutically aceptable salts 
thereof. 

0047 Preferred R' groups include hydrogen, C-C alkyl, 
F, Cl, Br, I., NO, OR, NR13R14, and SR. More preferred 
R" groups include hydrogen and C-C alkyl. Most prefer 
ably R' is hydrogen. 
0.048 Preferred R groups include hydrogen, C-C alkyl 
or C-C alkenyl, wherein the C-C alkyl and C-C alkenyl 
are preferably substituted with C-C alkyl, arylalkyl or 
heteroaryl. More preferred R groups include hydrogen and 
C-C alkyl. Most preferably R is hydrogen. 
0049) Preferred R groups include hydrogen, C-C alkyl, 
C-C perhaloalkyl, C-C alkenyl, C-C alkynyl, aryl, and 
heteroaryl, wherein the alkyl, perhaloalkyl, alkenyl, alkynyl, 
aryl, and heteroaryl may be optionally substituted. More 
preferred R groups include hydrogen, C-C alkyl, C-C, 
perhaloalkyl, C-C alkenyl, C-C alkynyl, and C-C allyl. 
Most preferably, R is hydrogen or C-C alkyl. 
0050 Also preferred are compounds where R is taken 
with R" to form a three- to seven-membered ring that is 
optionally Substituted. 
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0051) Preferred R'groups include hydrogen, C-C alkyl, 
C-C perhaloalkyl, C-C alkenyl, C-C alkynyl, aryl, and 
heteroaryl, wherein the alkyl, perhaloalkyl, alkenyl, alkynyl, 
aryl, and heteroaryl are optionally Substituted. More pre 
ferred R' groups include hydrogen, C-C alkyl, C-C, 
perhaloalkyl, C-C alkenyl, C-C alkynyl, and C-C allyl. 
Most preferably, R" is hydrogen or C-C alkyl. 
0.052 Preferred R groups include hydrogen, C-C alkyl, 
C-C perhaloalkyl, C-C alkenyl, C-C alkynyl, aryl, and 
heteroaryl, wherein the alkyl, perhaloalkyl, alkenyl, alkynyl, 
aryl, and heteroaryl are optionally Substituted. More pre 
ferred R groups include hydrogen, C-C alkyl, C-C, 
perhaloalkyl, C-C alkenyl, C-C alkynyl, and C-C allyl. 
Most preferably, R is hydrogen or C-C alkyl. 
0053 Also preferred are compounds where R is taken 
with R to form a carbonyl, an imine, or a three- to 
Seven-membered ring that is optionally Substitutedl. 
0054 Preferred R groups include hydrogen, C-C alkyl, 
C-C perhaloalkyl, C-C alkenyl, C-C alkynyl, aryl, and 
heteroaryl, wherein the alkyl, perhaloalkyl, alkenyl, alkynyl, 
aryl, and heteroaryl are optionally Substituted. More pre 
ferred R groups include hydrogen, C-C alkyl, C-C, 
perhaloalkyl and null. Most preferably, R is hydrogen. 
0055) Preferred R7 groups include hydrogen, C-C alkyl, 
C-C perhaloalkyl, C-C alkenyl, C-C alkynyl, aryl, and 
heteroaryl, wherein the alkyl, perhaloalkyl, alkenyl, alkynyl, 
aryl, and heteroaryl are optionally Substituted. 
0056 Also preferred are compounds where R7 is taken 
with R to form a carbonyl, an imine, or a three- to 
Seven-membered ring that is optionally Substituted. More 
preferred R7 groups include hydrogen, C-C alkyl, C-C, 
perhaloalkyl and null. Most preferably R' is hydrogen. 
0057 Preferred R groups include hydrogen, C-C alkyl, 
C-C perhaloalkyl, C-C alkenyl, C-C alkynyl, aryl, and 
heteroaryl, wherein the alkyl, perhaloalkyl, alkenyl, alkynyl, 
aryl, are heteroaryl are optionally Substituted. More pre 
ferred R groups include hydrogen, C-C alkyl, C-C, 
perhaloalkyl, C-C alkenyl, and C-C alkynyl. Most pref 
erably R is hydrogen or C-C alkyl. 
0.058 Preferred R'groups include hydrogen, C-C alkyl, 
F, Cl, Br, I, OR, NR13R14, and SR. More preferred R' 
groups include hydrogen, C-C alkyl, F, Cl, Br, and I. Most 
preferably, R is hydrogen, F, Cl, Br, or I. 
0059) Preferred R' groups include hydrogen, F, Cl, Br, 
CF, CFOR, CHOR, OR, C-C alkyl, C-C haloalkyl, 
C-C perhaloalkyl, aryl, and heteroaryl, wherein the alkyl, 
haloalkyl, perhaloalkyl, aryl, and heteroaryl are optionally 
substituted. More preferred R' groups include hydrogen, F, 
Cl, Br, CF, CFOR, CHOR, OR, and C-C alkyl. Most 
preferably, R" is hydrogen, F, Cl, Br, I, or CF. 
0060 Preferred R'' groups include hydrogen, F, Cl, Br, 
CF, C-C alkyl, C-C haloalkyl, C-C perhaloalkyl, 
C-C alkenyl, C-C alkynyl, aryl, and heteroaryl, wherein 
the alkyl, haloalkyl, perhaloalkyl, alkenyl, alkynyl, aryl, and 
heteroaryl are optionally substituted. More preferred R' 
groups include hydrogen, F, Cl, Br, I, and C-C alkyl. Most 
preferably, R' is hydrogen, F, Cl, Br, or I. 
0061 Preferred R' groups include hydrogen, C(O)R'', 
SR, S(O)R', SOR", C-C alkyl, C-C alkenyl, aryl, 
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arylalkyl, and heteroaryl, wherein the alkyl, alkenyl, aryl, 
arylalkyl and heteroaryl are optionally substituted. More 
preferred R12 groups include hydrogen, C-C alkyl, aryla 
lkyl, and heteroaryl, wherein the alkyl, arylalkyl and het 
eroaryl are optionally substituted. Most preferably, R' is 
hydrogen. 

0062 Preferred X groups include hydrogen, F, Cl, Br, I, 
CN, SR, S(O)R', SOR', SOR, NR'R'', CF, NO, 
and R'. More preferred X groups include hydrogen, F, Cl, 
Br, I, CF and CN. 
0063 Preferred R' groups include hydrogen, C(O)R', 
SOR, C-C alkyl, C-C haloalkyl, C-C perhaloalkyl, 
aryl, arylalkyl or heteroaryl, wherein the alkyl, haloalkyl, 
perhaloalkyl, aryl, arylalkyl, and heteroaryl are optionally 
substituted. More preferred R' groups include hydrogen 
and C-C alkyl. 
0064) Preferred R' groups include hydrogen, C(O)R'', 
SOR, C-C alkyl C-C haloalkyl, C-C perhaloalkyl, 
aryl, arylalkyl and heteroaryl, wherein the alkyl, perha 
loalkyl, aryl, arylalkyl and heteroaryl are optionally Substi 
tuted. More preferred R' groups include hydrogen and 
C-C alkyl. 
0065. In a preferred embodiment of the invention, R is 
hydrogen or C-C alkyl; R. R. R', and Reach indepen 
dently is hydrogen or C-C alkyl; R and Rare hydrogen; 
R, and R” each independently is hydrogen or C-C alkyl; 
R is hydrogen, F, Cl, Br, I, or CF; R' is hydrogen, F, Cl, 
Br, or I; R' is hydrogen; and X is hydrogen, F, Cl, Br, I or 
CN. 

0066. In another preferred embodiment of the invention, 
R" is hydrogen or C-C alkyl; R, R, R, R each inde 
pendently is hydrogen or C-C alkyl; R,R,R, and Rare 
each hydrogen; R' is CF; R' is hydrogen or F; and X is 
hydrogen, F, Cl, Br, I or CN. 
0067. In a preferred aspect, the present invention pro 
vides a pharmaceutical composition comprising an effective 
amount of an androgen receptor modulating compound of 
formulas I or II or combinations thereof as shown above 
wherein R through R'' and X have the same definitions as 
given above. 
0068. In a further preferred aspect, the present invention 
comprises a method of modulating processes mediated by 
androgen receptors comprising administering to a patient an 
effective amount of compounds of formulas I or II or 
combinations thereof as shown above, wherein R" through 
R have the same definitions as those given above. 
0069 Compounds of the present invention may be syn 
thesized as pharmaceutically acceptable Salts for incorpora 
tion into various pharmaceutical compositions. AS used 
herein, pharmaceutically acceptable Salts include, but are not 
limited to, hydrochloric, hydrobromic, hydroiodic, hydrof 
luoric, Sulfuric, citric, maleic, acetic, lactic, nicotinic, Suc 
cinic, oxalic, phosphoric, malonic, Salicylic, phenylacetic, 
Stearic, pyridine, ammonium, piperazine, diethylamine, 
nicotinamide, formic, urea, Sodium, potassium, calcium, 
magnesium, Zinc, lithium, cinnamic, methylamino, meth 
aneSulfonic, picric, tartaric, triethylamino, dimethylamino, 
and tris(hydroxymethyl)aminomethane. Additional pharma 
ceutically acceptable Salts are known to those skilled in the 
art. 
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0070 AR agonist, partial agonist and antagonist com 
pounds including compounds with tissue-Selective AR 
modulator activity of the present invention are useful in the 
treatment of acne (antagonist), male-pattern baldness 
(antagonist), male hormone replacement therapy (agonist), 
wasting diseases (agonist), hirsutism (antagonist), Stimula 
tion of hematopolicsis (agonist), hypogonadism (agonist), 
prostatic hyperplasia (antagonist), osteoporosis (agonist), 
male contraception (agonist), impotence (agonist), cancer 
cachexia (agonist), various hormone-dependent cancers, 
including, without limitation, prostate (antagonist) and 
breast cancer and as anabolic agents (agonist). It is under 
stood by those of Skill in the art that a partial agonist may be 
used where agonist activity is desired, or where antagonist 
activity is desired, depending upon the AR modulator profile 
of the particular partial agonist. 

0071. It is understood by those skilled in the art that while 
the compounds of the present invention will typically be 
employed as a Selective agonists, partial agonistS or antago 
nists, that there may be instances where a compound with a 
mixed Steroid receptor profile is preferred. For example, use 
of a PR agonist (i.e., progestin) in female contraception 
often leads to the undesired effects of increased water 
retention and acne flare upS. In this instance, a compound 
that is primarily a PR agonist, but also displayS. Some AR and 
MR modulating activity, may prove useful. Specifically, the 
mixed MR effects would be useful to control water balance 

in the body, while the AR effects would help to control acne 
flare upS. 

0.072 Furthermore, it is understood by those skilled in the 
art that the compounds of the present invention, including 
pharmaceutical compositions and formulations containing 
these compounds, can be used in a wide variety of combi 
nation therapies to treat the conditions and diseases 
described above. Thus, the compounds of the present inven 
tion can be used in combination with other hormones and 
other therapies, including, without limitation, chemothera 
peutic agents Such as cytostatic and cytotoxic agents, immu 
nological modifierS Such as interferons, interleukins, growth 
hormones and other cytokines, hormone therapies, Surgery 
and radiation therapy. 

0073 Representative AR modulator compounds (i.e., 
agonists and antagonists) according to the present invention 
include: 

0074 8-chloro-1,2-dihydro-2,2,4-trimethyl-6-trif 
luoromethyl-9-pyrido3.2-gquinoline (Compound 
101); 

0075 8-chloro-1,2-dihydro-1,2,2,4-tetramethyl-6- 
trifluoromethyl-9-pyrido3.2-gquinoline (Com 
pound 102); 

0076 (R/S)-8-chloro-1,2,3,4-tetrahydro-2,2,4,10 
tetramethyl-6-trifluoromethyl-9-pyrido3.2-gquino 
line (Compound 103); 

0077 8-chloro-1,2,3,4-tetrahydro-2,2-dimethyl-6- 
trifluoromethyl-9-pyrido3.2-gquinoline (Com 
pound 104); 
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0078 8-chloro-1,2,3,4-tetrahydro-1,2,2-trimethyl 
6-trifluoromethyl-9-pyrido3.2-gquinoline (Com 
pound 105); 

0079 8-chloro-7-fluoro-1,2,3,4-tetrahydro-2,2,4, 
10-tetramethyl-6-trifluoromethyl-9-pyrido3.2-g 
quinoline (Compound 106); 

0080 8-chloro-7-fluoro-1,2,3,4-tetrahydro-2,2-dim 
ethyl-6-trifluoromethyl-9-pyrido3.2-gquinoline 
(Compound 107); 

0081) (R/S)-8-chloro-4-ethyl-1,2,3,4-tetrahydro-6- 
trifluoromethyl-9-pyrido3.2-gquinoline (Com 
pound 108); 

0082 (R/S)-8-chloro-4-ethyl-7-fluoro-1,2,3,4-tet 
rahydro-6-trifluoromethyl-9-pyrido3.2-gquinoline 
(Compound 109); 

0083 8-fluoro-1,2-dihydro-2,2,4-trimethyl-6-trif 
luoromethyl-9-pyrido3.2-gquinoline (Compound 
110); 

0084 8-fluoro-1,2,3,4-tetrahydro-2,2-dimethyl-6- 
trifluoromethyl-9-pyrido3.2-gquinoline (Com 
pound 111); 

0085 8-fluoro-1,2,3,4-tetrahydro-1,2,2-trimethyl-6- 
trifluoromethyl-9-pyrido3.2-gquinoline (Com 
pound 112); 

0086 7,8-difluoro-1,2,3,4-tetrahydro-2,2-dimethyl 
6-trifluoromethyl-9-pyrido3.2-gquinoline (Com 
pound 113); 

0.087 (R/S)-8-fluoro-1,2,3,4-tetrahydro-2,2,4,10 
tetramethyl-6-trifluoromethyl-9-pyrido3.2-gquino 
line (Compound 114); 

0088 7,8-difluoro-1,2,3,4-tetrahydro-2,2,4,10-tet 
ramethyl-6-trifluoromethyl-9-pyrido3.2-gquino 
line (Compound 115); 

0089 (R/S)-4-ethyl-8-fluoro-1,2,3,4-tetrahydro-6- 
trifluoromethyl-9-pyrido3.2-gquinoline (Com 
pound 116); 

0090 8-bromo-1,2,3,4-tetrahydro-2,2-dimethyl-6- 
trifluoromethyl-9-pyrido3.2-gquinoline (Com 
pound 117); 

0091 8-bromo-1,2,3,4-tetrahydro-1,2,2-trimethyl 
6-trifluoromethyl-9-pyrido3.2-gquinoline (Com 
pound 118); 

0092 8-bromo-7-fluoro-1,2,3,4-tetrahydro-2,2- 
dimethyl-6-trifluoromethyl-9-pyrido3.2-gquino 
line (Compound 119); 

0.093 (R/S)-8-bromo-1,2,3,4-tetrahydro-2,2,4,10 
tetramethyl-6-trifluoromethyl-9-pyrido3.2-gquino 
line (Compound 120); 

0094) (R/S)-8-bromo-4-ethyl-1,2,3,4-tetrahydro-6- 
trifluoromethyl-9-pyrido3.2-gquinoline (Com 
pound 121); 
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0095 1,2,3,4-tetrahydro-2,2-dimethyl-6-trifluorom 
ethyl-9-pyrido3.2-g quinoline (Compound 122); 

0096 (R/S)-1,2,3,4-tetrahydro-2,2,4,10-tetram 
ethyl-6-trifluoromethyl-9-pyrido3.2-gquinoline 
(Compound 123); 

0097. 1,2,3,4-tetrahydro-1,2,2-trimethyl-6-trifluo 
romethyl-9-pyrido3.2-gquinoline (Compound 
124); 

0.098 (R/S)-4-ethyl-1,2,3,4-tetrahydro-6-trifluo 
romethyl-9-pyrido3.2-gquinoline (Compound 
125); 

0099 7-fluoro-1,2,3,4-tetrahydro-2,2-dimethyl-6- 
trifluoromethyl-9-pyrido3.2-gquinoline (Com 
pound 126); 

0100 8-cyano-1,2,3,4-tetrahydro-2,2-dimethyl-6- 
trifluoromethyl-9-pyrido3.2-gquinoline (Com 
pound 127); 

0101 8-cyano-1,2,3,4-tetrahydro-2,2-dimethyl-6- 
trifluoromethyl-9-pyrido3.2-gquinoline (Com 
pound 128); 

0102 (R/S)-8-cyano-4-ethyl-1,2,3,4-tetrahydro-6- 
trifluoromethyl-9-pyrido3.2-gquinoline (Com 
pound 129); 

0103 (R/S)-8-cyano-4-ethyl-1,2,3,4-tetrahydro-1- 
methyl-6-trifluoromethyl-9-pyrido3.2-gquinoline 
(Compound 130); 

0104 (R/S)-9-benzoyl-8-cyano-1,2,3,4,8.9-hexahy 
dro-2,2-dimethyl-6-trifluoromethyl-9-pyrido3.2-g 
quinoline (Compound 131); 

0105 (R/S)-8-cyano-1,2,3,4,8.9-hexahydro-2,2- 
dimethyl-9-p-toluoyl-6-trifluoromethyl-9-pyrido3, 
2-gquinoline (Compound 132); 

0106 1,2,3,4-tetrahydro-2,2-dimethyl-8-meth 
ylthio-6-trifluoromethyl-9-pyrido3.2-gquinoline 
(Compound 133); 

0107 (R/S)-1,2,3,4-tetrahydro-2,2-dimethyl-8-me 
thylsulfinyl-6-trifluoromethyl-9-pyrido3.2-g 
quinoline (Compound 134); 

0.108 1,2,3,4-tetrahydro-2,2-dimethyl-8-methylsul 
fonyl-6-trifluoromethyl-9-pyrido3.2-gquinoline 
(Compound 135); 

0109) (R/S)-7-fluoro-1,2,3,4-tetrahydro-2,2-dim 
ethyl-6-trifluoromethyl-8-methylsulfinyl-9-pyrido 
3.2-gquinoline (Compound 136); 

0110) 1,2,3,4-tetrahydro-2,2-dimethyl-8-(1-n-bu 
tylthio)-6-trifluoromethyl-9-pyrido3.2-gquinoline 
(Compound 137); 

0111 (R/S)-1,2,3,4-tetrahydro-2,2-dimethyl-8-(1-n- 
butylsulfinyl)-6-trifluoromethyl-9-pyrido3.2-g 
quinoline (Compound 138); 

0112 1,2,3,4-tetrahydro-2,2-dimethyl-8-(2,2,2-trif 
luoroethyl-1-thio)-6-trifluoromethyl-9-pyrido 3.2-g 
quinoline (Compound 139); 

Aug. 7, 2003 

0113 (R/S)-4-ethyl-1,2,3,4-tetrahydro-8-meth 
ylthio-6-trifluoromethyl-9-pyrido3.2-gquinoline 
(Compound 140); 

0114 (R/S)-4-ethyl-1,2,3,4-tetrahydro-8-methyl 
sulfinyl-6-trifluoromethyl-9-pyrido3.2-gquinoline 
(Compound 141); 

0115 1,2,3,4-tetrahydro-2,2-dimethyl-6,8-di(trif 
luoromethyl)-9-pyrido3.2-gquinoline (Compound 
142); 

0116 (R/S)-4-ethyl-1,2,3,4-tetrahydro-6,8-di(trif 
luoromethyl)-9-pyrido3.2-gquinoline (Compound 
143); 

0117 1,2,3,4-tetrahydro-8-(4-methoxybenzy 
lamino)-2,2-dimethyl-6-trifluoromethyl-9-pyrido3, 
2-gquinoline (Compound 144); 

0118 8-amino-1,2,3,4-tetrahydro-2,2-dimethyl-6- 
trifluoromethyl-9-pyrido3.2-gquinoline (Com 
pound 145); 

0119) 1,2,3,4-tetrahydro-8-methanesulfonamido-2, 
2-dimethyl-6-trifluoromethyl-9-pyrido3.2-gquino 
line (Compound 146); 

0120) 1,2,3,4-tetrahydro-8-bis(methanesulfon)a- 
mido-2,2-dimethyl-6-trifluoromethyl-9-pyrido3,2- 
gquinoline (Compound 147). 

0121 Schemes I-IV show examples of Substitutions at 
the C-8 carbon of the quinolinone compounds. Compounds 
of the present invention, comprising classes of heterocyclic 
nitrogen compounds and their derivatives, may be obtained 
by routine chemical Synthesis by those skilled in the art, e.g., 
by modification of the heterocyclic nitrogen compounds 
disclosed or by a total Synthesis approach. 

0122) The sequence of steps for several general Schemes 
to Synthesize the compounds of the present invention are 
shown below. In each of the Schemes the R groups (e.g., R', 
R, etc.) correspond to the specific Substitution patterns 
noted in the Examples. However, it is understood by those 
skilled in the art that other functionalities disclosed herein at 
the indicated positions of compounds of formulas I and II 
also comprise potential Substituents for the analogous posi 
tions on the structures within the Schemes. 

0123. Quinoline compounds (e.g., Compound 1), 
employed as Starting materials in Schemes I-IV are obtained 
by routine synthetic methods shown to those skilled in the 
art. Chloro-substitution at C-8 is accomplished by treatment 
of a 8-pyridinoquinoline (e.g., Structure 1) with a dehydra 
tive halogenation reagent Such as phosphorous oxychloride 
to yield 8-chloro-9-pyridoquinolines (e.g., Structure 2) 
(Scheme I). 8-Fluoro-9-pyridoquinolines (3) are prepared in 
a haleX reaction by treatment of a 8-halo-9-pyridoquinoline 
with an inorganic fluoride Source, Such as KF, in a high 
boiling polar Solvent, Such as Sulpholane, at elevated tem 
peratures. 
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Scheme I 

POCl, 
He 

80° C., 3 h. 

1. 

CF R5 

R 
21 N 

N R4 
F N N R3 

R1 k 

0.124. Analogously, 8-bromo-substitution is accom 
plished by treatment of a pyridonoquinoline with a dehy 
drative brominating reagent, Such as phosphorous oxybro 
mide to yield 8-bromo-9-pyridoquinolines (e.g., Structure 4, 
Scheme II). Reductive dehalogenation of the 8-position is 
achieved by treatment of a 8-halo-compound with a hydride 
Source Such as tri-n-butyltin hydride, in the presence of a 
free radical initiator, Such as 2,2'-azobisisobutyronitrile 
(AIBN) to yield 8-hydro derivatives (e.g., Structure 5). 
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KF, sulpholane 
200–210°C., 18 h 

Treatment of 8-hydro-derivatives such as Structure 5 with a 
nucleophilic cyanide Salt, Such as potassium cyanide, in the 
presence of para-toluenesulfonyl chloride affords 8-cyano 
9-pyridoquinolines (e.g., Structure 6). Alternatively, use of 
anbenzoic acid chloride (e.g., Structure 7), such as benzoyl 
chloride, in place of the para-toluenesulfonyl chloride, 
affords the 9-benzoyl-8-cyano-8,9-dihydro-adducts as 
shown in Structure 8. 

Scheme II 

CF R5 

R 
POBr, 21 N 
--- 

70° C., 4 h. 
N R4 

Br N R3 

R1 R2 
4 

nBuSnH, AIBn 
toluene, reflux, 20 h 

CF R5 

R 
KCN, TsCl 21 N 
a 

CHCl2, H2O N R4 
rt, 5d H N N R3 

R1 k 
5 

KCN, CHCl2, H2O 
rt, 3.5 h 
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-continued 

0.125 Sulfoxy or sulfonyl substitution at C-8 is intro 
duced by a 3-step procedure from pyridonoquinolines (e.g., 
Structure 1, Scheme III). First, the quinoline is converted to 
the corresponding thiopyridonoquinoline (e.g., Structure 9) 
by treatment with a thionation reagent Such as 2,4-bis(4- 
methoxyphenyl)-1,3,2,4-dithiadiphosphetane 2,4-disulfide 
(Lawesson's Reagent). Second, the thiopyridonoquinoline is 
converted to an alkylsulfide such as Structure 10 by expo 

CF R5 

R 
21 N 

RN N 
N 

O R1 R2 

11 
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sure to an alkyl halide. Finally, the alkylsulfide is converted 
to a corresponding Sulfoxide compound Such as Structure 11 
Subsequent treatment with a mild peroxidant, Such as mag 
nesium monoperoxyphthalate (MMPP). Oxidation to a cor 
responding Sulfone Such as 12 is achieved using a stronger 
peroxidant, Such as meta-chloroperoxybenzoic acid 
(mCPBA). 

Scheme III 

Lawesson's 
reagent 
He 

THF, rt 

CF R5 

R 
MMPP, EtOH 21 N 
-e- 

R4 reflux, 1 h RN N R4 
R3 S N N R3 

R1 k 
1O 

mCPBA, CH2Cl2, -78°C., 20 min 

12 
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0.126 Amino-Substitution at C-8 and Subsequent deriva 
tives of the 8-aminopyridoquinolines (e.g., Structure 13) are 
Synthesized from parent 8-pyridonoquinolines (e.g., Struc 
ture 1) by treatment with an aryl or alkyl amine, Such as 
para-methoxybenzylamine, in the presence of hexamethyl 
disilaZane (HMDS) and an acid catalyst, Such as para 
toluenesulfonic acid (p-TSOH), at elevated temperatures to 
afford aminated products (e.g., Structure 13, as shown in 
Scheme IV). Removal of a benzyl protecting group is 
accomplished using a Strong organic acid, Such as trifluo 
roacetic acid (TFA) at elevated temperatures to afford unsub 

CF R5 

R 
21 N 

S. R4 
HN N R3 

R1 R2 
14 

R-X, TEA, CH2Cl2 
OC., 15 min-1h. 

CF R5 

R 
21 N 

RIQ S. n 
N N N 
H 

R1 R2 
16 

Stituted aminopyridoquinolines (e.g., Structure 14). This 
removal is optionally performed before further derivatiza 
tion, or after further derivatization, Such as N-alkylation, 
which can be achieved by treatment with a base, Such as 

R’-NH2 pTsOH-HO 
-e- 

HMDS, 140°C., 2h 
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Sodium hydride, and Subsequent trapping with an alkyl 
halide to afford mono-Substituted compounds (e.g., Struc 
ture 15). Iterative alkylation by this process is achieved, 
leading to optionally di-Substituted 8-aminopyridoquino 
lines (e.g., Structure 18). N-Acylations and N-sulfonylations 
are achieved under Standard conditions, using an electro 
philic acylation reagent Such as acetic anhydride, or a 
Sulfonylating reagent, Such as methaneSulfonyl chloride, in 
the presence of a mild base, Such as triethylamine to afford 
mono or disubstituted compounds as shown in Structures 16 
and 17. 

Scheme IV 

R 

RN R4 

R1 R2 
13 

TFA, 60-70° C. 
3h 1. NaH, R-X, DMF 

2. TFA 60-70° C. 

CF R5 

R 
21 N 

RR N R4 
N N R3 

H 

R1 R2 
15 

NaH, R-X, DMF 
O C. to rt 

CF R5 

R 
21 N 

RIQ N R4 
NN N N R3 

ki R1 k 
18 

0127 Scheme V shows the preparation of trifluoromethyl 
substituted quinolines. Trifluoromethyl-substitution at C-8 is 
accomplished Starting with 7-amino-1,2-dihydro-quinolines 
or a tetrahydroquinoline (e.g., Structure 19) followed by 
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treatment with a trifluoromethyl-dione such as 1,1,1,5,5,5- 
hexafluoropentane-2,4-dione in the presence of an acid 
catalyst, Such as p-TSOH, at elevated temperatures to afford 
6.8-bis-trifluoromethylated compounds, an example of 
which is shown in Structure 20. 

Scheme V 

2 R4 toluene, 30 min 
HN R2 

R1 R2 
19 

CF R5 

21 N 

N R4 
FC N N R3 

R1 k 
2O 

0128. A method for alkylating amino-quinoline com 
pounds is shown in Scheme VI. Alkylation at N-1 is 
achieved using Standard reductive amination conditions as 
follows. An 8-Substituted pyridoquinoline Such as Structure 
21, is treated with an aldehyde, Such as paraformaldehyde, 
and a mild reductant, Such as Sodium cyanoborohydride, in 
the presence of an acid, Such as acetic acid, to afford 
N-1-alkylated products (as shown in Structure 22, Scheme 
VI). 

Scheme VI 

(CH2O) 
NaCNBH, 
He 

AcOH, rt, 12 h. 

0129. The compounds of the present invention also 
include racemates, Stereoisomers and mixtures of Said com 
pounds, including isotopically-labeled and radio-labeled 
compounds. Such isomers can be isolated by Standard reso 
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lution techniques, including fractional crystallization and 
chiral column chromatography. 
0.130. As noted above, any of the steroid modulator 
compounds of the present invention may be combined in a 
mixture with a pharmaceutically acceptable carrier to pro 
vide pharmaceutical compositions useful for treating the 
biological conditions or disorders noted herein in mamma 
lian, and more preferably, in human patients. The particular 
carrier employed in these pharmaceutical compositions may 
take a wide variety of forms depending upon the type of 
administration desired, e.g., intravenous, oral, topical, Sup 
pository or parenteral. 
0131). In preparing the pharmaceutical compositions of 
the present invention in oral liquid dosage forms (e.g., 
Suspensions, elixirs and Solutions), typical pharmaceutical 
media Such as water, glycols, oils, alcohols, flavoring agents, 
preservatives, coloring agents and the like may be 
employed. Similarly, when preparing oral Solid dosage 
forms (e.g., powders, tablets and capsules), carrierS Such as 
Starches, Sugars, diluents, granulating agents, lubricants, 
binders, disintegrating agents and the like may be employed. 
Due to their ease of administration, tablets and capsules 
represent the most advantageous oral dosage form for the 
pharmaceutical compositions of the present invention. 
0132) For parenteral administration, a carrier will typi 
cally comprise Sterile water although other ingredients that 
aid in Solubility or Serve as preservatives, may also be 
included. Furthermore, injectable Suspensions may also be 
prepared in which case appropriate liquid carriers, Suspend 
ing agents and the like may be employed. 
0.133 For topical administration compounds of the 
present invention may be formulated using bland moistur 
izing bases Such as ointments or creams. Examples of 
Suitable ointment bases are petrolatum, petrolatum plus 
Volatile Silicones, lanolin, and water in oil emulsions Such as 
EucerinTM (Beiersdorf). Examples of suitable cream bases 
are NiveaTM Cream (Beiersdorf), cold cream (USP), Purpose 
CreamTM (Johnson & Johnson), hydrophilic ointment 
(USP), and LubridermTM (Warner-Lambert). 
0134) The pharmaceutical compositions and compounds 
of the present invention may generally be administered in 
the form of a dosage unit (e.g., tablet, capsule etc.) at 
concentrations from about 1 lug/kg of body weight to about 
500 mg/kg of body weight, more preferably from about 10 
tug/kg to about 250 mg/kg, and most preferably from about 
20 ug/kg to about 100 mg/kg. AS recognized by those skilled 
in the art, the particular quantity of pharmaceutical compo 
Sition according to the present invention administered to a 
patient will depend upon a number of factors, including, 
without limitation, the biological activity desired, the con 
dition of the patient, and tolerance for the drug. 
0.135 The compounds of this invention also have utility 
when radio- or isotopically-labeled as ligands for use in 
assays to determine the presence of AR in a cell background 
or extract. They are particularly useful due to their ability to 
Selectively activate androgen receptors, and can therefore be 
used to determine the presence of Such receptors in the 
presence of other Steroid receptorS or related intracellular 
receptors. 

0.136. Due to the selective specificity of the compounds 
of this invention for Steroid receptors, these compounds can 
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be used to purify Samples of Steroid receptors in vitro. Such 
purification can be carried out by mixing Samples containing 
Steroid receptors with one or more of the compounds of the 
present invention So that the compounds bind to the recep 
tors of choice, and then Separating out the bound ligand/ 
receptor combination by Separation techniques which are 
known to those of skill in the art. These techniques include 
column Separation, filtration, centrifugation, tagging and 
physical Separation, and antibody complexing, among oth 
CS. 

0.137 The compounds and pharmaceutical compositions 
of the present invention may advantageously be used in the 
treatment of the diseases and conditions described herein. In 
this regard, the compounds and compositions of the present 
invention are particularly useful as modulators of male SeX 
Steroid-dependent diseases and conditions Such as the treat 
ment of acne, male-pattern baldness, male hormone replace 
ment therapy, wasting diseases, hirsutism, Stimulation of 
hematopoiesis, hypogonadism, prostatic hyperplasia, 
osteoporosis (agonist), male contraception (agonist), impo 
tence (agonist), cancer cachexia (agonist), various hormone 
dependent cancers including without limitation prostate can 
cer and breast cancer, and as anabolic agents. 
0.138. The compounds and pharmaceutical compositions 
of the present invention possess a number of advantages 
over previously identified Steroidal and non-Steroidal com 
pounds. Furthermore, the compounds and pharmaceutical 
compositions of the present invention possess a number of 
advantages over previously identified Steroid modulator 
compounds. For example, the compounds are extremely 
potent AR; activators preferably displaying 50% maximal 
activation of AR at a concentration of less than 100 nM, 
more preferably at a concentration of less than 50 nM, more 
preferably yet at a concentration of less than 20 nM, and 
most preferably at a concentration of 10 nM or less. Also, the 
Selective compounds of the present invention generally do 
not display undesired croSS-reactivity with other Steroid 
receptors, as is seen with the compound mifepristone 
(RU486; Roussel Uclaf). Mifepristone is a known PR 
antagonist that displays an undesirable croSS reactivity on 
GR and AR, thereby limiting its use in long-term, chronic 
administration. In addition, the Small organic molecules of 
the present invention are easier to Synthesize, provide 
greater Stability and are more easily administered in oral 
dosage forms than other known Steroidal compounds. 

0.139. The invention is further illustrated by reference to 
the following non-limiting Examples. 

0140 General Experimental Chemical Procedures. Pro 
ton nuclear magnetic resonance (H NMR) spectra were 
recorded on a Briker AC 400. Chemical shifts are given in 
parts per million (ppm) downfield from internal reference 
tetramethylsilane in 6-units, and coupling constants (J-Val 
ues) are given in hertz (Hz). Selected data are reported in the 
following manner: chemical shift, multiplicity, coupling 
constants, and assignment. Melting points were taken on an 
Electrothermal IA9100 Digital apparatus and are uncor 
rected. “Brine' refers to a Saturated aqueous Solution of 
NaCl. Unless otherwise specified, solutions of common 
inorganic Salts used in work-ups are acqueous Solutions. All 
moisture Sensitive reactions were carried out using oven 
dried or flame-dried round-bottomed (r.b.) flasks and glass 
ware under an atmosphere of dry nitrogen. 
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EXAMPLE 1. 

0141 8-Chloro-1,2-dihydro-2,2,4-trimethyl-6-trifluo 
romethyl-9-pyrido3.2-gquinoline (Compound 101, Struc 
ture 2 of Scheme I, where R =R°=R=H, R=R'=R=Me). 
General Procedure for the Preparation of 8-Chloro-Deriva 
tives. To an oven-dried 10-mL r. b. flask containing 1,2- 
dihydro-2,2,4-trimethyl-6-trifluoromethyl-8-pyridono5,6- 
gquinoline (0.144 g., 0.467 mmol) was added 1.0 mL 
phosphorous oxychloride, and the mixture was heated to 
reflux for 3 h. Upon cooling to room temperature, the 
reaction mixture was poured over 50 g ice, and extracted 
with 50 mL EtOAc. The organic layer was washed with 
saturated NaHCOs (3x25 mL), dried (NaSO), and concen 
trated under reduced pressure. The residue was purified by 
flash column chromatography (silica gel, hexanes/EtOAc, 
1:1) to give 146 mg (96%) of the desired 8-chloropyri 
doquinoline as a bright yellow Solid. Data for Compound 
101: "H NMR (400 MHz, CDC1) 7.61 (brs, 1H, 5-H), 7.24 
(s, 1H, 7-H), 6.85 (s, 1H, 10-H), 5.63 (s, 1H, 3-H), 4.51 (br 
s, 1H, NH), 2.10 (d. 3H, J=1.1, 4-CH), 1.37 s, 6H, 
2-(CH) 

EXAMPLE 2 

0.142 8-Chloro-1,2-dihydro-1,2,2,4-tetramethyl-6-trif 
luoromethyl-9-pyrido-3.2-gquinoline (Compound 102, 
Structure 22 of Scheme VI, where R'-R=H, R=R'=R= 
Me, X=Cl). To an oven-dried 50-mL r.b. flask containing 
8-chloro-1,2-dihydro-2,2,4-trimethyl-6-trifluoromethyl8 
pyridono.5,6-glquinoline (76 mg, 0.23 mmol) in 3.0 mL 
HOAC at room temperature was added paraformaldehyde 
(80 mg) and NaCNBH (157 mg, 2.30 mmol, 10.0 equiv), 
and the mixture was allowed to Stir overnight. The reaction 
mixture was then added to 50 mL Saturated NaHCO and 
extracted with EtOAc (2x50 mL). The organic layer was 
dried (Na2SO) and concentrated under reduced pressure. 
Purification by flash column chromatography (silica gel, 
hexane/EtOAc, 4:1) afforded 72 mg (91%) of the methylated 
product as a yellow solid. Data for Compound 102: "H NMR 
(400 MHz, CDC1) 7.56 (s, 1H, 5-H), 7.26 (s, 1H, 7-H), 6.88 
(s, 1H, 10-H), 5.61 (s, 1H, 3-H), 2.93 (s, 3H, N-CH-), 2.10 
(s, 3H, 4-CH), 1.41s, 6H, 2-(CH)). 

EXAMPLE 3 

0143 (R/S)-8-Chloro-1,2,3,4-tetrahydro-2,2,4,10-tet 
ramethyl-6-trifluoromethyl-9-pyrido3.2-quinoline (Com 
pound 103, Structure 2 of Scheme I, where R =R=R'=R= 
Me, R=R=H). This compound was prepared from 1,2,3, 
4-tetrahydro-2,2,4,10-tetramethyl-6-trifluoromethyl-8- 
pyridono.5,6-glquinoline (0.127 g., 0.393 mmol) in the 
manner previously described for Compound 101 affording 
125 mg (93%) of the desired chloropyridine as a bright 
yellow solid. Data for Compound 103: "H NMR (400 MHz, 
CDC1) 7.75 (brs, 1H, 5-H), 7.28 (s, 1H, 7-H), 4.21 (brs, 
1H, NH), 3.11 (ddq, 1H, J=12.9, 12.4, 6.3,4-H), 2.47 (s, 3H, 
10-CH), 1.84 and 1.53dd of ABq, 2H, JA=13.0, JA=5.1, 
1.6 (3-H), Je=12.9, 0 (3-H)), 1.47 (d. 3H, J=6.7,4-CH-), 
1.38 and 1.292s, 2x3H, 2-(CH)). 

EXAMPLE 4 

0144) 8-Chloro-1,2,3,4-tetrahydro-2,2-dimethyl-6-trif 
luoromethyl-9-pyrido3.2-gquinoline (Compound 104, 
Structure 2 of Scheme I, where R'=R°=R=R=H. R=R'= 



US 2003/O149268 A1 

Me). This compound was prepared from 1,2,3,4-tetrahydro 
2,2-dimethyl-6-trifluoromethyl-8-pyrido.5,6-glquinoline 
(4.00 g, 13.5 mmol) in the manner previously described for 
Compound 101 affording 3.99 g (94%) of the desired 
chloropyridine as a bright yellow solid. Data for Compound 
104; H NMR (400 MHz, CDC1) 7.66 (s, 1H, 5-H), 7.25 (s, 
1H, 7-H), 6.91 (s, 1H, 10-H), 4.43 (brs, 1H, NH), 3.00 (t, 
2H, J=6.7, 4-H), 1.81 (t, 2H.J=6.7, 3-H), 1.31 s, 6H, 
2-(CH). 

EXAMPLE 5 

0145 8-Chloro-1,2,3,4-tetrahydro-1,2,2-trimethyl-6-trif 
luoromethyl-9-pyrido3.2-gquinoline (Compound 105, 
Structure 22 of Scheme VI, where R'=R=R=H, R=R'= 
Me). This compound was prepared from 8-chloro-1,2,3,4- 
tetrahydro-2,2-dimethyl-6-trifluoromethyl8-pyridono5,6- 
gquinoline (0.100 g, 0.300 mmol) in the manner previously 
described for Compound 102, affording 95 mg (91%) of the 
desired methylation product as a bright yellow Solid. Data 
for Compound 105: "H NMR (400 MHz, CDC1) 7.58 (s, 
1H, 5-H), 7.27 (s, 1H, 7-H), 6.99 (s, 1H, 10-H), 2.95 (s.3H, 
NCH), 2.93 (t, 2H, J=6.6, 4-H), 1.88 (t, 2H, J=6.4, 3-H), 
1.33 s, 6H, 2-(CH)). 

EXAMPLE 6 

0146 8-Chloro-7-fluoro-1,2,3,4-tetrahydro-2,2,4,10-tet 
ramethyl-6-trifluoro-methyl-9-pyrido3.2-gquinoline 
(Compound 106, Structure 2 of Scheme I, where R'=R= 
R"=R=Me, R=H, R=F). This compound was prepared 
from 7-fluoro-1,2,3,4-tetrahydro-2,2,4,10-tetramethyl-6-tri 
fluoromethyl-8-pyridono.5,6-glquinoline (0.085 g, 0.248 
mmol) in the manner previously described for Compound 
101, affording 74 mg (83%) of the desired methylation 
product as a bright yellow solid. Data for Compound 106: 
H NMR (400 MHz, CDC1) 7.77 (s, 1H, 5-H), 4.11 (brs, 
1H, 1-H), 3.11 (m, 1H, 4-H), 2.46 (s, 3H, 10-CH), 1.87 
(ddd, 1H, J=12.9, 5.0, 1.6, 3-H), 1.53 (dd. 1H, J=13.0, 
12.8, 3-H), 1.47 (d. 3H, J=6.6, 4-CH), 1.38 and 1.292s, 
2x3H, 2-(CH)). 

EXAMPLE 7 

0147 8-Chloro-7-fluoro-1,2,3,4-tetrahydro-2,2-dim 
ethyl-6-trifluoromethyl-9-pyrido3.2-gquinoline (Com 
pound 107, Structure 2 of Scheme I, where R'-R’=R=H, 
R=R'=Me, R=F). This compound was prepared from 
7-fluoro-1,2,3,4-tetrahydro-2,2-dimethyl-6-trifluoromethyl 
8-pyridono.5,6-glquinoline (0.302 g, 0.961 mmol) in the 
manner previously described for Compound 101, affording 
310 mg (97%) of the desired chloropyridine as a bright 
yellow solid. Data for Compound 107: H NMR (400 MHz, 
CDC1) 7.69 (brs, 1H, 5-H), 6.89 (s, 1H, 10-H), 4.36 (brs, 
1H, NH), 3.01 (dd, 2H, J=6.7, 6.6, 3-H), 1.80 (dd, 2H, J=6.7, 
6.7, 2-H), 1.30s, 6H, 2-(CH)). 

EXAMPLE 8 

0148 (R/S)-8-Chloro-4-ethyl-1,2,3,4-tetrahydro-6-trif 
luoromethyl-9-pyrido3.2-gquinoline (Compound 108, 
Structure 2 of Scheme I, where R'-R=R=R'=R=H, 
R=Et). This compound was prepared from 4-ethyl-1,2,3,4- 
tetrahydro-6-trifluoromethyl-8-pyridono5,6-glquinoline 
(0.326 g, 1.11 mmol) in the manner previously described for 
Compound 101, affording 311 mg (90%) of the desired 
chloropyridine as a bright yellow solid. Data for Compound 
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108: "H NMR (400 MHz, CDC1) 7.64 (brs, 1H, 5-H), 7.27 
(s, 1H, 7-H) 6.93 (d. 11H, J=2.3, 10-H), 4.66 (brs, 1H, NH), 
3.45 (m, 2H, 2-H), 2.87 (n, 1H, 4-H), 1.96 (m, 2H, 3-H), 
1.70 (m, 2H, 4-CHCH), 1.02 (t, 3H, J=7.4, 4-CHCH). 

EXAMPLE 9 

0149 (R/S)-8-Chloro-4-lethyl-7-fluoro-1,2,3,4-tetrahy 
dro-6-trifluoromethyl-9-pyrido3.2-gquinoline (Compound 
109, Structure 2 of Scheme I. where R'-R=R=R'=H, 
R=Et, R=F). This compound was prepared from 4-ethyl 
7-fluoro-1,2,3,4-tetrahydro-6-trifluoromethyl-8-pyridono5, 
6-gquinoline (0.326 g, 1.11 mmol) in the manner previously 
described for Compound 101, affording 311 mg (90%) of the 
desired chloropyridine as a bright yellow solid. Data for 
Compound 109: "H NMR (400 MHz, CDCL) 7.68 (s, 11H, 
5-H), 6.91 (s, 11H, 10-H), 4.62 (brs, 11H, NH), 3.46 (m.; 
2H, 2-H), 2.87 (m, 1H, 4-H), 1.94 (m, 2H, 3-H), 1.69 (m, 
2H, 4-CHCH), 1.02 (t, 3H, J=7.44-CHCH). 

EXAMPLE 10 

0150 8-Fluoro-1,2-dihydro-2,2,4-trimethyl-6-trifluo 
romethyl-9-pyrido3.2-gquinoline (Compound 110, Struc 
ture 3 of Scheme I, where R =R°=R=H, R=R'=R=Me). 
General Procedure for Preparation of 8-Fluoro-Derivatives. 
Toa 10-mL r.b. flask containing 8-chloro-1,2-dihydro-2,2,4- 
trimethyl-6-trifluoromethyl-9-pyrido3.2-gquinoline (101 
mg, 0.309 mmol) in 0.8 mL Sulpholane was added anhy 
drous potassium fluoride (180 mg, 3.09 mmol, 10.0 equiv), 
and the mixture was heated to 200-210 C for 18 h. Upon 
cooling to room temperature, the mixture was diluted with 
25 mL EtOAc, and the organic layer was washed with water 
(10 mL) and brine (10 mL), dried (Na2SO) and concen 
trated under reduced pressure. Purification by flash column 
chromatography (Silica gel, hexane/EtOAc, 4:1) afforded 88 
mg (98%) of the desired 8-fluoropyridoquinoline as a bright 
yellow solid. Data for Compound 110: "H NMR (400 MHz, 
CDC1) 7.64 (d. 1H, J=1.5, 5-H), 6.95 (d. 1H, J=1.1, 7-H), 
6.78 (s, 1H, 10-H), 5.61 (s, 1H, 3-H), 4.37 (brs, 1H, NH), 
2.11 (d, 3H, J=1.0, 4-CH-), 1.38 S, 6H, 2-(CH)). 

EXAMPLE 11 

0151 8-Fluoro-1,2,3,4-tetrahydro-2,2-dimethyl-6-trif 
luoromethyl-9-pyrido3.2-gquinoline (Compound 111, 
Structure 3 of Scheme I, where R =R=R=RH, R=R'= 
Me). This compound was prepared from 8-chloro-1,2,3,4- 
tetrahydro-2,2-dimethyl-6-trifluoromethyl-9-pyrido3.2-g 
quinoline (200 mg, 0.63 mmol) in the manner previously 
described for Compound 110, affording 167 mg (89%) of the 
desired 8-fluoro adduct as a bright yellow solid. Data for 
Compound 111: "H NMR (400 MHz, CDCL) 7.67 (brs, 1H, 
7-H), 6.96 (d. 1H, J=2.2, 7-H), 6.84 (s, 1H, 10-H), 4.44 (br 
s, 1H, NH), 3.00 (dd, 2H.J=6.7,6.6.3-H), 1.80 (dd, 2H.J- 
6.7.6.7.2-H), 1.30 s.6H, 2-(CH)). 

EXAMPLE 12 

0152 8-Fluoro-1,2,3,4-tetrahydro-1,2,2-trimethyl-6-trif 
luoromethyl-9-pyrido3.2-gquinoline (Compound 112, 
Structure 22 of Scheme VI, where R'-R=R=H, R=R'= 
Me, X=F). This compound was prepared from 8-fluoro-1, 
2,3,4-tetrahydro-2,2-dimethyl-6-trifluoromethyl-9-pyrido 
3.2-gquinoline (87 mg, 0.29 mmol) in the manner 
previously described for Compound 102, affording 71 mg 
(78%) of the desired N-methylated compound as a bright 
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yellow solid. Data for Compound 112: H NMR (400 MHz, 
CDC1) 7.59 (brs, 1H, 5-H), 6.96 (d. 1H, J=2,3,7-H), 6.91 
(s, 1H, 10-H), 2.96 (s, 3H, N-CH-), 2.93 (dd, 2H, J=6.5, 
6.5, 3-H), 1.89 (dd, 2H, J=6.7, 6.3, 2-H), 1.33 s, 6H, 
2-(CH). 

EXAMPLE 13 

0153) 7,8-Difluoro-1,2,3,4-tetrahydro-2,2-dimethyl-6- 
trifluoromethyl-9-pyrido 3.2-gquinoline (Compound 113, 
Structure 3 of Scheme I, where R'=R=R=H, R=R'=Me, 
R=F). This compound was prepared from 8-chloro-7- 
fluoro-1,2,3,4-tetrahydro-2,2-dimethyl-6-trifluoromethyl-9- 
pyrido3.2-gquinoline (301 mg, 0.901 umol) in the manner 
previously described for Compound 110, affording 237 mg 
(83%) of the desired 8-fluoro adduct as a bright yellow solid. 
Data for Compound 113: "H NMR (400 MHz, CDC1) 7.70 
(brs, 1H, 5-H), 6.72 (s, 1H, 10-H), 4.20 (brs, 1H, NH), 3.00 
(dd, 2H, J=6.7, 6.6, 3-H), 1.79 (dd, 2H, J=6.7, 6.7, 2-H), 1.27 
s, 6H, 2-(CH)). 

EXAMPLE 1.4 

0154) (R/S)-8-Fluoro-1,2,3,4-tetrahydro-2,2,4,10-tet 
ramethl-6-trifluoromethyl-9-pyrido3.2-gquinoline (Com 
pound 114, Structure 3 of Scheme I, where R'-R=R'=R= 
Me, R=R'=H). This compound was prepared from (R/S)- 
8-chloro-1,2,3,4-tetrahydro-2,2,4,10-tetramethyl-6- 
trifluoromethyl-9-pyrido 3.2-gquinoline (49 mg, 0.14 
mmol) in the manner previously described for Compound 
110, affording 41 mg (90%) of the desired 8-fluoro adduct as 
a bright yellow solid. Data for Compound 114: H NMR 
(400 MHz, CDC1) 7.77 (s, 1H, 5-H), 6.98 (d. 1H, J=2.8, 
7-H), 4.09 (brs, 1H, 1-H), 3.11 (m, 1H, 4-H), 2.41 (s, 3H, 
10-CH-), 1.87 (ddd, 1H, J=12.9, 5.1, 1.6, 3-H), 1.53 (dd. 
1H, J=13.0, 12.8, 3-H), 1.48 (d. 3H, J=6.6,4-CH), 1.35 
and 1.292s, 2x3H, 2-(CH)). 

EXAMPLE 1.5 

0.155) 7,8-Difluoro-1,2,3,4-tetrahydro-2,2,4,10-tetram 
ethyl-6-trifluoromethyl-9-pyrido3.2-gquinoline (Com 
pound 115, Structure 3 of Scheme I, where R'-R=R'=R= 
Me, R=H, R=F). This compound was prepared from 
8-chloro-7-fluoro-1,2,3,4-tetrahydro-2,2,4,10-tetramethyl 
6-trifluoro-methyl-9-pyrido3.2-gquinoline (15 mg, 0.04 
mmol) in the manner previously described for Compound 
110, affording-13 mg (91%) of the desired 8-fluoro adduct as 
a bright yellow solid. Data for Compound 115: "H NMR 
(400 MHz, CDC1) 7.78 (s, 1H, 5-H), 4.11 (brs, 1H, 1-H), 
3.11 (m, 1H, 4-H), 2.46 (s, 3H, 10-CH), 1.87 (ddd, 1H, 
J=12.9, 5.0, 1.6, ...-H...), 1.53 (dd. 1H, J=13.0, 12.8, 3-H.), 
1.47 (d. 3H, J=6.6, 4-CH), 1.38 and 1.29 2s, 2x3H, 
2-(CH). 

EXAMPLE 16 

0156 (R/S)-4-Ethyl-8-fluoro-1,2,3,4-tetrahydro-6-trif 
luoromethyl-9-pyrido3.2-gquinoline (Compound 116, 
Structure 3 of Scheme I, where R'-R=R=R'=R=H, 
R=Et). This compound was prepared from (R/S)-8-chloro 
4-ethyl-1,2,3,4-tetrahydro-6-trifluoromethyl-9-pyrido3,2- 
gquinoline (452 mg, 1.44 mmol) in the, manner previously 
described for Compound 110, affording 411 mg (96%) of the 
desired 8-fluoro adduct as a bright yellow solid. Data for 
Compound 116: "H NMR (400 MHz, CDC1)7.65 (brs, 1H, 
5-H) 6.96 (d. 1H, J=2.3, 7-H), 6.85 (s, 1H, 10-H), 4.66 (br 
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s, 1H, NH), 3.44 (m, 2H, 2-H), 2.87(m, 1H, 4-H), 1.96 (m, 
2H, 3-H), 1.70 (m, 2H, 4-CHCH), 1.03 (t, 3H, J=7.4, 
4-CHCH). 

EXAMPLE 1.7 

O157 8-Bromo-1,2,3,4-tetrahydro-2,2-dimethyl-6-trif 
luoromethyl-9-pyrido3.2-gquinoline (Compound 117, 
Structure 4 of Scheme 11, where R'-R’=R=R=H, R=R'= 
Me). General Procedure for the Preparation of 8-Bromo 
Derivatives. To a flame-dried 25 mL r.b. flask, phosphorous 
oxybromide (2.0 g, 7.0 mmol, mp 56 C) and 1,2,3,4- 
tetrahydro-2,2-dimethyl-6-trifluoromethyl-9-pyrido3.2-g 
quinoline (500 mg, 1.59 mmol) was added in a glove bag 
under N. The resultant mixture was heated up to 60 C and 
allowed to stir for 2.5 h. The reaction was allowed to cool 
to room temperature and slowly quenched with ice and 
EtOAc. The mixture was then poured into ice (50 g) and 
EtOAc (50 mL) and stirred for 10 min. The layers were 
Separated, and the aqueous layer was neutralized with Satu 
rated NaHCO and extracted with EtOAc (3x50 mL). The 
combined organic layers were washed with water (20 mL), 
saturated NaHCO (20 mL), and brine (5 mL), dried 
(Na2SO), and concentrated under reduced pressure to yield 
a dark orange Solid. Purification by flash column chroma 
tography (Silica gel, hexanes/EtOAc, 2:1) followed by 
recrystallization of the resultant solid from hot EtOAc 
afforded 455 mg (80%) of the bromoquinoline 117 as yellow 
crystals. Data for Compound 117: "H NMR (400 MHz, 
CDC1) 7.65 (s, 1H, 5-H), 7.38 (s, 1H, 7-H), 6.92 (s, 1H, 
10-H), 4.43 (brs, 1H, NH), 2.99 (t, 2H, J=6.3, 4-H), 1.81 (t, 
2H, J=6.7, 3-H), 1.31 s, 6H, 2-(CH)). 

EXAMPLE 1.8 

0158 8-Bromo-1,2,3,4-tetrahydro-1,2,2-trimethyl-6-trif 
luoromethyl-9-pyrido3.2-gquinoline (Compound 118, 
Structure 22 of Scheme VI, where R'-R=R=H, R=R'= 
Me, X=Br). This compound was prepared from Compound 
117 (38 mg, 101 umol) in the manner previously described 
for Compound 102, affording 31 mg (79%) of the alkylated 
bromoquinoline as a yellow solid. Data for Compound 118: 
"H NMR (400 MHz, CDC1) 7.57 (s, 1H, 5-H), 7.39 (s, 1H, 
7-H), 7.01 (s, 1H, 10-H), 2.98 (s, 3H, NCH), 2.92 (t, 2H, 
J=6.2, 4-H), 1.88 (t, 2H, J=6.5, 3-H), 1.33s, 6H, 2-(CH)). 

EXAMPLE 1.9 

0159) 8-Bromo-7-fluoro-1,2,3,4-tetrahydro-2,2-dim 
ethyl-6-trifluoromethyl-9-pyrido3.2-gquinoline (Com 
pound 119, Structure 4 of Scheme II. where R'-R’=R=H, 
R=R'=Me, R=F). This compound was prepared from 
7-fluoro-1,2,3,4-tetrahydro-2,2-dimethyl-6-trifluoromethyl 
8-pyridono.5,6-glquinoline (276 mg, 0.88 mmol) in the 
manner previously described for Compound 117, affording 
285 mg (86%) of the desired product as a yellow solid. Data 
for Compound 119: "H NMR (400 MHz, CDC1) 7.69 (s. 
1H, 5-H), 6.91 (s, 1H, 10-H), 4.11 (brs, 1H, I-H), 3.00 (t, 
2H.J=;6.6, 4-H), 1.80 (t, 2H, J=6.7, 3-H), 1.30s, 6H, 
2-(CH). 

EXAMPLE 2.0 

0160 (R/S)-8-Bromo-1,2,3,4-tetrahydro-2,2,4,10-tet 
ramethyl-6-trifluoromethyl-9-pyrido3.2-gquinoline (Com 
pound 120, Structure 4 of Scheme II, where R'-R=R'= 
R=Me, R=R=H). This compound was prepared from 
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1,2,3,4-tetrahydro-2,2,4,10-tetramethyl-6-trifluoromethyl 
9-pyrido 3.2-gquinoline (300 mg, 0.92 mmol) in the man 
ner previously described for Compound 117, affording 335 
mg (93%) of the desired product as a yellow solid. Data for 
Compound 120: "H NMR (400 MHz, CDC1) 7.74 (brs, 
11H, 5-H), 7.40 (s, 1H, 7-H), 4.20 brs, 1H, (CH)CNHJ, 
3.10 (m, 1H, 4-H), 2.47 (s, 3H, 10-CH), 1.88 and 1.53 fa 
of Abq, 2H, JAB =13.0, JA=5.0 (3-H), J = 12.9 (3-Ha)), 
1.48 (d. 3H, J=6.7, 4-CH), 1.38 and 1.29 2s, 2x3H, 
2-(CH). 

EXAMPLE 21 

0161 (R/S)-8-Bromo-4-ethyl-1,2,3,4-tetrahydro-6-trif 
luoromethyl-9-pyrido3.2-gquinoline (Compound 121, 
Structure 4 of Scheme 11, where R'-R=R=R'=R=H, 
R=Et). This compound was prepared from 4-ethyl-1,2,3,4- 
tetrahydro-6-trifluoromethyl-9-pyrido3.2-gquinoline (125 
mg, 397 umol) in the manner previously described for 
Compound 117, affording 130 mg (91%) of Compound 121 
as a fluorescent yellow-orange Solid. Data for Compound 
121: "H NMR (400 MHz, CDC1) 7.63 (s, 1H, 5-H), 7.38 (s, 
1H, 7-H), 6.94 (s, 1H, 10-H), 4.67 (brs, 1H, NH), 3.43 (m, 
2H, 2-H), 2.86 (m, 1H, 4-H), 1.99 (m, 2H, 3-H), 1.70 (m, 
2H, 4-CHCH), 1.02 (t, 3H, J=7.5, 4-CHCH). 

EXAMPLE 22 

0162 1,2,3,4-Tetrahydro-2,2-dimethyl-6-trifluorom 
ethyl-9-pyrido3.2-gquinoline (Compound 122, Structure 5 
of Scheme II, where R'=R=R=H, R=R=R'=Me). Gen 
eral Procedure for the Preparation of 8-Hydro-Derivatives. 
To a flame-dried rib. flask, tributyltin hydride (3.75 mL, 13.9 
mmol) was dissolved in toluene (5 mL) and brought to 
reflux. To this reaction solution was added a mixture of 
8-bromo-1,2,3,4-tetrahydro-2,2-dimethyl-6-trifluorom 
ethyl-9-pyrido3.2-gquinoline (1.25 g, 3.48 mmol) and 2,2'- 
aZobisisobutyrontrile Suspended in toluene (20 mL) drop 
wise over 20 min. The reaction mixture was then refluxed for 
20 h. Carbon tetrachloride (5 mL) was added to the reaction 
and was stirred at room temperature for 2.5 h. The toluene 
was evaporated under reduced pressure. The resulting Solid 
was Suspended in hexanes and filtered through a Buchner 
funnel. Copious washes with hexanes yielded 750 mg (77%) 
of quinoline 122 as a bright yellow powder. Data for 
Compound 122: H NMR (400 MHz, CDC1,) 8.74 (d. 1H, 
J=44, 8-H), 7.71 (s, 1H, 5-H), 7.29 (d. 1H, J=4.6, 7-H), 7.03 
(s, 1H, 10-H), 4.35 (brs, 1H, NH), 3.05 (t, 2H, J=6.3, 4-H), 
1.82 (t, 2H, J=6.7, 3-H), 1.31 s, 6H, 2-(CH)). Ref., 
Neumann, W. P.; Hillgartner, H. Synthesis, 537 (1971). 

EXAMPLE 23 

0163 (R/S)-1,2,3,4-Tetrahydro-2,2,4,10-tetramethyl-6- 
trifluoromethyl-9-pyrido 3.2-gquinoline (Compound 123, 
Structure 5 of Scheme II, where R'-R=R'=R=Me, 
R=R'=H). This compound was prepared from 8-bromo-1, 
2,3,4-tetrahydro-2,2,4,10-tetramethyl-6-trifluoromethyl-8- 
pyridono5,6-glquinoline (80 mg, 0.21 mmol) in the manner 
previously described for Compound 122 to give 60 mg 
(64%) of the desired product as a yellow solid. Data for 
Compound 123: "H NMR (400 MHz, CDC1) 8.81 (d. 
1H.J=4.4, 8-H), 7.81 (bris, 1H, 5-H), 7.31 (d. 1H, J=44, 
7-H), 4.13 brs, 1H, (CH)CNH), 3.14 (m, 1H, 4-H), 2.55 
(s, 3H, 10-CH), 1.88 and 1.55 dd of Abd, 2H, JA=12.9, 
Ja=5.1, 1.5 (3-H), J=12.9, 0 (3-H.x)), 1.49 (d. 3H, J=6.7, 
4-CH3), 1.39 and 1.302s, 2x3H, 2-(CH)). 
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EXAMPLE 24 

0164. 1,2,3,4-Tetrahydro-1,2,2-trimethyl-6-trifluorom 
ethyl-9-pyrido3.2-gquinoline (Compound 124, Structure 
22 of Scheme VI, where R-R-R-H. R=R'=Me, X=H). 
This compound was prepared from 1,2,3,4-Tetrahydro-2,2- 
trimethyl-6-trifluoromethyl-9-pyrido3.2-gquinoline (10 
mg, 36 umol) in the manner previously described for Com 
pound 102, affording 8 mg (76%) of Compound 124 as a 
fluorescent yellow-orange Solid. Data for Compound 124: 
"H NMR (400 MHz, CDC1) 8.74 (d. 1H, J=4.5, 8-H), 7.63 
(s, 1H, 5-H), 7.29 (d. 1H, J=4.5, 7-H), 7.10 (s, 1H, 10-H), 
2.98 (s, 3H, NCH), 2.95 (t, 2H, J=6.5, 4-H), 1.89 (t, 2H, 
J=6.5, 3-H), 1.33 s, 6H, 2-(CH)). 

EXAMPLE 25 

0165 (R/S)-4-Ethyl-1,2,3,4-tetrahydro-6-trifluorom 
ethyl-9-pyrido3.2-gquinoline (Compound 125, Structure 5 
of Scheme IL, where R =R°=R=R'=R=H, R=Et). This 
compound was prepared from Compound 121 (100 mg, 254 
almol) in the manner previously described for Compound 
122, affording 49 mg (63%) of Compound 125 as a fluo 
rescent yellow solid. Data for Compound 125: "H NMR 
(400 MHz, CDC1) 8.73 (d. 1H, J=4.6, 8-H), 7.69 (s, 1H, 
5-H), 7.28 (d. 1H, J=4.6, 7-H), 7.04 (s, 1H, 10-H), 4.59 (br 
s, 1H, NH), 3.44 (m, 2H, 2-H), 2.90 (m, 1H, 4-H), 1.98 (m, 
2H, 3-H), 1.72 (m, 2H, 4-CHCH), 1.03 (t, 3H, J=7.4, 
4-CHCH). 

EXAMPLE 26 

0166 7-Fluoro-1,2,3,4-tetrahydro-2,2-dimethyl-6-trif 
luoromethyl-9-pyrido3.2-gquinoline (Compound 126, 
Structure 5 of Scheme II, where R'=R=R=H, R=R'=Me, 
R=F). This compound was prepared from 8-bromo-7- 
fluoro-1,2,3,4-tetrahydro-2,2-dimethyl-6-trifluoromethyl-9- 
pyrido3.2-gquinoline (202 mg, 0.540 mmol) in the manner 
previously described for Compound 122, affording 127 mg 
(79%) of Compound 126 as a fluorescent yellow solid. Data 
for Compound 126: "H NMR (400 MHz, CDC1) 8.39 (s. 
1H, 8-H), 7.64 (s, 1H, 5-H), 6.98 (s, 1H, 10-H), 4.31 (brs, 
1H, NH), 3.01 (t, 2H, J=6.2, 4-H), 1.81 (t, 2H, J=6.7, 3-H), 
1.31s, 6H, 2-(CH)). 

EXAMPLE 27 

0.167 8-Cyano-1,2,3,4-tetrahydro-2,2-dimethyl-6-trif 
luoromethyl-9-pyrido3.2-gquinoline (Compound 127, 
Structure 6 of Scheme II, where R'-R=R=R=H, R=R'= 
Me). General Procedure for the Preparation of 8-Cyano 
Derivatives. To a 10 mL r. b. flask containing 1,2,3,4-tet 
rahydro-2,2-dimethyl-6-trifluoromethyl-9-pyrido3.2-g 
quinoline (500mg, 1.78 mmol) suspended in CHCl (5 mL) 
at room temperature was added potassium cyanide (349 mg, 
5.36 mmol) dissolved in water (1 mL) in one portion. Then 
p-toluenesulfonyl chloride (713 mg, 3.57 mmol) dissolved 
in CHCl (4 mL) was added to the reaction mixture slowly 
over 30 min. The flask was then sealed and stirred for 5 d. 
The reaction mixture was then filtered through a pad of 
Celite and washed with CHCl2. The filtrate was concen 
trated under reduced pressure. Purification by flash column 
chromatography (silica gel, hexanes/EtOAc, 2:1) followed 
by recrystallization from hot MeOH afforded 343 mg (63%) 
of cyanoquinoline 127 as bright orange needles. Data for 
Compound 127: "H NMR (400 MHz, CDC1) 7.75 (s, 1H, 
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5-H), 7.54 (s, 1H, 7-H), 7.03 (s, 1H, 10-H), 4.59 (brs, 1H, 
NH), 3.06 (t, 2H, J=6.3, 4-H), 1.83 (t, 2H, J=6.7, 3-H), 1.33 
s, 6H, 2-(CH)). Ref, Boger, et al., J. Org. Chem. 49:4056 
4058 (1984). 

EXAMPLE 28 

0168 8-Cyano-1,2,3,4-tetrahydro-1,2,2-dimethyl-6-trif 
luoromethyl-9-pyrido3.2-gquinoline (Compound 128, 
Structure 22 of Scheme VI, where R'=R=R=H, R=R'= 
Me, X=CN). This compound was prepared from Compound 
127 (23 mg, 75umol) in the manner previously described for 
Compound 102, affording 15 mg (63%) of Compound 128 
as a fluorescent yellow-orange Solid. Data for Compound 
128: "H NMR (400 MHz, CDC1) 7.66 (s, 1H, 5-H), 7.55 (s, 
1H, 7-H), 7.06 (s, 1H, 10-H), 3.00 (s, 3H, NCH), 2.99 (t, 
2H, J=6.1, 4-H), 1.91 (t, 2H, J=6.5, 3-H), 1.36 s, 6H, 
2-(CH). 

EXAMPLE 29 

0169 (R/S)-8-Cyano-4-ethyl-1,2,3,4-tetrahydro-6-trif 
luoromethyl-9-pyrido3.2-gquinoline (Compound 129, 
Structure 6 of Scheme II, where R'-R=R=R'=R=H, 
R=Et). This compound was prepared from 8-Cyano-4- 
ethyl-1,2,3,4-tetrahydro-6-trifluoromethyl-9-pyrido3.2-g 
quinoline (44 mg, 155 umol) in the manner previously 
described for Compound 127, affording 22 mg (46%) of 
Compound 129 as a fluorescent yellow-orange Solid. Data 
for Compound 129: H NMR (400 MHz, CDC1) 7.72 (s, 
1H, 5-H), 7.54 (s, 1H, 7-H), 7.05 (s, 1H, 10-H), 4.81 (brs, 
1H, NH), 3.48 (m,2H, 2-H), 2.92 (m, 1H, 4-H), 2.00 (m,2H, 
3-H), 1.72 (m, 2H, 4-CHCH), 1.03 (t, 3H, J=7.4, 
4-CHCH). 

EXAMPLE 30 

0170 (R/S)-8-Cyano-4-ethyl-1,2,3,4-tetrahydro-1-me 
thyl-6-trifluoromethyl-9-pyrido3.2-gquinoline (Com 
pound 130, Structure 22 of Scheme VI, where R'-R=R'= 
R=H R =Et, X=CN). This compound was prepared from 
(R/S)-8-cyano-4-ethyl-1,2,3,4-tetrahydro-6-trifluorom 
ethyl-9-pyrido3.2-gquinoline (5.0 mg, 16: mol) 15 in the 
manner previously described for Compound 102, affording 
1.9 mg (36%) of Compound 130 as a fluorescent yellow 
orange solid. Data for Compound 130: "H NMR (400 MHz, 
CDC1) 7.66 (s, 1H, 5-H), 7.55 (s, 1H, 7-H), 7.06 (s, 1H, 
10-H), 3.48 & 3.56 (2m, 2H, 2-H), 3.09 (s, 3H, J=74, 
NCH), 2.90 (m, 1H, 4-H), 1.99 (m, 2H, 3-H), 1.68 (m, 2H, 
4-CHCH), 1.03 (t, 3H, J=7.4, 4-CHCH). 

EXAMPLE 31 

0171 (R/S)-9-Benzoyl-8-cyano-1,2,3,4,8.9-hexahydro 
2,2-dimethyl-6-trifluoromethyl-9-pyrido3.2-gquinoline 
(Compound 131. Structure 8 of Scheme II, where R'=R= 
R=R=R7=H, R=R'=Me). To a 5 mL rb. flask, 1,2,3,4- 
Tetrahydro-2,2-dimethyl-6-trifluoromethyl-9-pyrido3.2-g 
quinoline (Compound 122) (100 mg,357 umol) dissolved in 
CHCl (1 mL) was added potassium cyanide (70 mg, 1.07 
mmol) dissolved in HO (0.5 mL) in one portion. Benzoyl 
chloride (7, where R=H) (83 ug, 714 umol) dissolved in 
CHCl (1 mL) was then added to the reaction mixture 
slowly over 50 min, and the mixture was stirred at room 
temperature for 3.5 h. The reaction mixture was quenched 
with saturated NaHCO and extracted with CHCl (3x5 
mL). The combined organic layers were dried (NaSO) and 
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concentrated under reduced pressure. Purification by flash 
column chromatography (Silica gel, hexaneS/EtOAc, 2:1) 
afforded 65 mg (44%) of dihydropyridine 131 as a pale 
yellow solid. Data for Compound 131: H NMR (400 MHz, 
CDC1) 7.45 (t, 1H, J=6.5, 4'-H), 7.38 (d. 2H, J=7.1, 2'-H), 
7.33 (t, 2H, J-7.5, 3'-H), 7.14 (s, 1H, 5-H), 6.31 & 6.27 
(ABq., 2H, JA=6.8, 7.8-H), 5.70 (s, 1H, 10-H), 3.61 (brs, 
1H, NH), 2.73 (t, 2H, J=6.7, 4-H), 1.64 (t, 2H, J=6.7, 3-H), 
1.12 & 1.09.2s, 2x3H, 2-(CH)). Ref., Popp, F. D., et al., 
J. Org. Chem., 26:4930-4932 (1961). 

EXAMPLE 32 

0172 (R/S)-8-Cyano-1,2,3,4,8.9-hexahydro-2,2-dim 
ethyl-9-p-toluoyl-6-trifluoromethyl-9-pyrido3.2-gquino 
line (Compound 132, Structure 8 of Scheme II, where 
R=R-R-R-H, R=R'=R'=Me). This compound was 
prepared from Compound 122 (100 mg, 357,umol) in the 
manner previously described for Compound 131, affording 
108 mg (71%) of Compound 132 as a fluorescent yellow 
orange solid. Data for Compound 132: "H NMR (400 MHz, 
CDC1) 7.30 (d. 2H, J=8.0,2'-H).7.13(s, 1H,5-H).7.12(d, 2H, 
J=8.2,3'-H).6.30&6.23(ABq, 2H, J=7.3, 7,8-H), 5.74 (s, 
1H, 10-H), 3.64 (brs, 1H, NH), 2.74 (t, 2H, J=6.6, 4-H), 2.37 
(s, 3H, 4'-CH), 1.65 (t, 2H, J=6.7, 3-H), 1.14 & 1.112s, 
2x3H, 2-(CH)). 

EXAMPLE 33 

0173 1,2,3,4-Tetrahydro-2,2-dimethyl-6-trifluorom 
ethyl-8-thiopyridono 5,6-glquinoline (Compound 133, 
Structure 9 of Scheme III, where R-R-R-R-H, R=R'= 
Me). General Procedure for the Preparation of 8-Sulfoxy 
Derivatives. To a flame-dried 50-mL r.b. flask containing 
Lawesson's reagent (1.82 g, 4.50 mmol) suspended in THF 
(15 mL) was added 1,2,3,4-tetrahydro-2,2-dimethyl-6-trif 
luoromethyl-9-pyrido3.2-gquinoline (1.00 g, 3.18 mmol) 
in one portion. The reaction mixture was to allowed to stir 
at room temperature for 17.5 h. The reaction was then 
quenched with water and EtOAc. The layers were Separated, 
and the aqueous layer was neutralized with Saturated 
NaHCO, and extracted with EtOAC (3x30 mL). The com 
bined organic layers were washed with water (20 mL), 
saturated NaHCO (20 mL), and brine (20 mL), dried 
(Na2SO), and concentrated under reduced pressure to yield 
a brown solid. Purification by flash column chromatography 
(silica gel, hexaneS/EtOAc, 2:1) followed by recrystalliza 
tion of the resultant solid from hot EtOAc afforded 617 mg 
(80%) of the thioquinolone 133 as orange needles. Data for 
Compound 133: "H NMR (400 MHz, CDC1) 11.32 (brs, 
1H, CSNH), 7.44 (s, 1H, 5-H), 7.39 (s, 1H, 7-H), 6.45 (s, 1H, 
10-H), 4.58 (brs, 1H, NH), 2.87 (t, 2H.J=6.6,4-H), 1.76 (t, 
2H.J=6.7, 3-H), 1.28s, 6H, 2-(CH)). 
0.174 1,2,3,4-Tetrahydro-2,2-dimethyl-8-methylthio-6- 
trifluoromethyl-9-pyrido 3.2-gquinoline (Compound 134, 
Structure 10 of Scheme III, where R'=R°=R=R=H, 
R=R'=R=Me). To a flame-dried 50-mL r. b. flask contain 
ing thioquinolone 133 (1.82 g, 4.50 mmol) dissolved in 
DMF (7 mL) was added methyl iodide (285ull, 4.54 mmol) 
dropwise over 5 min. The reaction mixture was to allowed 
to Stir at room temperature for 14 h. The reaction was then 
quenched with water and EtOAc. The layers were Separated, 
and the aqueous layer was extracted with EtOAc (3x20 mL). 
The combined organic layers were washed with water (20 
mL), and brine (20 mL), dried (Na2SO), and concentrated 
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under reduced preSSure to yield a orange Solid. Purification 
by flash column chromatography (silica gel, hexanes/ 
EtOAc, 1:1) afforded 469 mg (90%) of the methylthioquino 
line 134 as a yellow solid. Data for Compound 134: "H 
NMR (400 MHz, CDC1) 7.59 (s, 1H, 5-H), 7.15 (s, 1H, 
7-H), 6.91 (s, 1H, 10-H), 4.25 (brs, 1H, NH), 2.98 (t, 2H, 
J=6.7, 4-H), 2.66 (s, 3H, SCH), 1.80 (t, 2H, J=6.7, 3-H), 
1.29s, 6H, 2-(CH)). 
0175 (R/S)-1,2,3,4-Tetrahydro-2,2-dimethyl-8-methyl 
sulfinyl-6-trifluoromethyl-9-pyrido 3.2-gquinoline (Com 
pound 135, Structure 11 of Scheme III, where R'=R=R= 
R=H, R=R'=R=Me). To a 5-mL rb, flask containing 
methylthioquinoline 134 (50.0 mg, 145umol) dissolved in 
EtOH (1 mL) was added monoperoxyphthalic acid, magne 
sium salt hexahydrate (MMPP, 54.0 mg, 87.0, mol, 80%) 
dissolved in EtOH (350 mL) in one portion. The reaction 
mixture was heated to reflux and stirred for 1 h. The reaction 
was then quenched with Saturated NaHCO and extracted 
with CHCl (3x10 mL). The combined organic layers were 
washed with water (10 mL), dried (NaSO), and concen 
trated under reduced pressure to yield a brown solid. Puri 
fication by preparative thin layer chromatography (silica gel, 
hexanes/EtOAc, 1:1) afforded 46 mg (92%) of the sulfoxide 
135 as a yellow solid. Data for Compound 135: "H NMR 
(400 MHz, CDC1) 8.00 (s, 1H, 7-H), 7.78 (s, 1H, 5-H), 6.96 
(s, 1H, 10-H), 4.48 (brs, 1H, NH), 3.06 (t, 2H, J=6.7, 4-H), 
2.90 (s, 3H, SOCH), 1.83 (t, 2H, J=6.6, 3-H), 1.33 (s, 3H, 
2-(CH) cis), 1.32s, 3H, 2-(CH-)trans). Ref, Brougham, P.; 
et al., Synthesis, 1015-1017 (1987). 

EXAMPLE 34 

0176 1,2,3,4-Tetrahydro-2,2-dimethyl-8-methylsulfo 
nyl-6-trifluoromethyl-9-pyrido3.2-gquinoline (Compound 
136, Structure 12 of Scheme III, where R'-R’=R=R=H, 
R=R'=R=Me). To a 5-mL rb. flask containing the meth 
ylthioquinoline 134 (50.0 mg, 145 pmol) dissolved in 
CHCl (1 mL) at -78°C. was added 3-chloroperoxybenzoic 
acid (92.0 mg, 319 pmol, ca. 60%) dissolved in CHCl (1 
mL) dropwise over 10 min. The reaction mixture was stirred 
for 20 min at -78°C. The reaction was then quenched with 
1:1 solution of Saturated NaHCO and 10% NaHSO, and 
extracted with CHCl (3x5 mL). The combined organic 
layers were washed with water (10 mL), dried (NaSO), 
and concentrated under reduced pressure to yield a brown 
orange Solid. Purification by preparative thin layer chroma 
tography (Silica gel, hexanes/EtOAc, 1:2) afforded 24 mg 
(49%) of the sulfoxide 135 as a yellow solid and 3 mg (3%) 
of the Sulfone 136 as a yellow foam. Data for Compound 
136: "H NMR (400 MHz, CDC1)7.97 (s, 1H, 7-H), 7.78 (s, 
1H, 5-H), 7.07 (s, 1H, 10-H), 4.57 (brs, 1H, NH), 3.31 (s, 
3H, SOCH), 3.07 (t, 2H, J=6.7, 4-H), 1.84 (t, 2H, J=6.7, 
3-H), 1.33 s, 6H, 2-(CH)). 

EXAMPLE 35 

0177) (R/S)-7-Fluoro-1,2,3,4-tetrahydro-2,2-dimethyl-6- 
trifluoromethyl-8-methylsulfinyl-9-pyrido3.2-gquinoline 
(Compound 137, Structure 11 of Scheme III, where R'=R= 
R=H, R=R'=R=Me, R=F). This compound was prepared 
from 7-Fluoro-1,2,3,4-tetrahydro-2,2-dimethyl-6-trifluo 
romethyl-8-methylthio-9-pyrido3.2-gquinoline (210 mg, 
0.61 mmol) in the manner previously described for Com 
pound 135 affording 198 mg (90%) of the desired sulfoxide 
137 as a fluorescent yellow-orange solid. Data for Com 
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pound 137: "H NMR (400 MHz, CDC1) 7.75 (s, 1H, 5-H), 
7.19 (s, 1H, 10-H), 4.44 (brs, 1H, NH), 3.05 (dd, 2H, J=6.3, 
6.3, 3-H), 2.98 (s, 3H, S-CH), 1.82 (dd, 2H.J-6.7.6.7.2- 
H), 1.32 and 1.312s, 2x3H, 2-(CH)). 

EXAMPLE 36 

0178 1,2,3,4-Tetrahydro-2,2-dimethyl-8-(1-n-bu 
tylthio)-6-trifluoromethyl-9-pyrido3.2-gquinoline (Com 
pound 138, Structure 10 of Scheme III, where R'=R°=R= 
R=H, R=R'=Me, R=n-Bu). This compound was prepared 
from Compound 133 (100 mg, 302 umol) in the manner 
previously described for Compound 134, with the exception 
that the reaction was heated at 80 C for 3 h, affording 115 
mg (97%) of Compound 138 as a fluorescent yellow-orange 
solid. Data for Compound 138: H NMR (400 MHz, CDC1) 
7.58 (s, 1H, 5-H), 7.12 (s, 1H, 7-H), 6.89 (s, 1H, 10-H), 4.24 
(brs, 1H, NH), 3.28 (t, 2H, J=7.3, SCH), 2.97 (t, 2H, J=6.8, 
4-H), 1.79 (t, 2H, J=6.7, 3-H), 1.73 (p, J=7.4, 2H, 2'-H), 1.49 
(h, J=7.4, 3'-H), 1.28s, 6H, 2-(CH)), 0.97 (t, J=7.3, 4'-H). 
0179 (R/S)-1,2,3,4-Tetrahydro-2,2-dimethyl-8-(1-n-bu 
tylsulfinyl)-6-trifluoromethyl-9-pyrido3.2-gquinoline 
(Compound 139, Structure 11 of Scheme III, where R'-R= 
R=R=H, R=R'=Me, R=n-Bu). This compound was pre 
pared from Compound 138 (103 mg, 655 umol) in the 
manner previously described for Compound 135, affording 
71 mg (68%) of Compound 139 as a red oil. Data for 
Compound 139: "H NMR (400 MHz, CDC1) 7.97 (s, 1H, 
5-H), 7.77 (s, 1H, 7-H), 6.96 (s, 1H, 10-H), 4.47 (brs, 1H, 
NB), 3.12 & 2.96 (2m, 2H, SOCH), 3.05 (t, 2H, J=6.8, 
4-H), 1.83 (t, 2H, J=6.7, 3-H), 1.89 & 1.50 (2m, 2H,2'-H), 
1.43 (m, 2H,3'-H), 1.33 & 1.32 2s, 6H, 2-(CH)), 0.92 (t, 
J=7.3, 4'-H). 

EXAMPLE 37 

0180 1,2,3,4-Tetrahydro-2,2-dimethyl-8-(2,2,2-trifluo 
roethyl-1-thio)-6-trifluoromethyl-9-pyrido 3.2-gquinoline 
(Compound 140, Structure 10 of Scheme III, where R'-R= 
R=R=H, R=R'=Me, R=CHCF.) This compound was 
prepared from Compound 133 (100 mg, 302 umol) in the 
manner previously described for Compound 134, affording 
50 mg (45%) of Compound 140 as a fluorescent yellow 
orange solid. Data for Compound 140: H NMR (400 MHz, 
CDC1) 7.61 (s, 1H, 5-H), 7.14 (s, 1H, 7-H), 6.90 (s, 1H, 
10-H), 4.32 (brs, 1H, NH), 4.17 (q, 2H, J=-10.0, SCH), 
2.98 (t, 2H, J=6.8, 4-H), 1.78 (t, 2H, J=6.7,3-H), 1.28s, 6H, 
2-(CH). 

EXAMPLE 38 

0181 (R/S)-4-Ethyl-1,2,3,4-tetrahydro-6-trifluorom 
ethyl-8-thiopyridono5,6-glquinoline (Compound 141, 
Structure 9 of Scheme III, where R =R=R=R'=R=H, 
R=Et). This compound was prepared from 4-Ethyl-1,2,3, 
4-tetrahydro-6-trifluoromethyl-8-pyridono5,6-glquinoline 
(250 mg, 795 umol) in the manner previously described for 
Compound 133, affording 255 mg (97%) of Compound 141 
as a fluorescent yellow-orange Solid. Data for Compound 
141: "H NMR (400 MHz, d-DMSO) 7.32 (bris, 1H, 
CSNH), 7.24 (s, 1H, 5-H), 7.02 (s, 1H, 7-H), 6.64 (s, 1H, 
10-H), 3.26 (m, 2H, 2-H), 2.70 (m, 1H, 4-H), 1.76 (m, 2H, 
3-H), 1.53 (m, 2H, 4-CHCH), 0.93 (t, 3H, J=7.4, 
4-CHCH). 
0182 (R/S)-4-Ethyl-1,2,3,4-tetrahydro-8-methylthio-6- 
trifluoromethyl-9-pyrido3.2-gquinoline (Compound 142, 
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Structure 10 of Scheme III, where R'-R=R=R'=R=H, 
R=Et, R=Me). This compound was prepared from Com 
pound 141 (180 mg. 302 umol) in the manner previously 
described for Compound 134, affording 84 mg (80%) of 
Compound 142 as a fluorescent yellow-orange Solid. Data 
for Compound 142: "H NMR (400 MHz, CDC1) 7.57 (s, 
1H, 5-H), 7.14 (s, 1H, 7-H), 6.91 (s, 1H, 10-H), 4.49 (brs, 
1H, NH), 3.42 (m, 2H, 2-H), 2.84 (m, 1H, 4-H), 2.65 (s, 3H, 
SCH), 1.95 (m, 2H,3-H), 1.70 (m, 2H, 4-CHCH), 1.02 (t, 
3H, J=7.4, 4-CHCH). 
0183 (R/S)-4-Ethyl-1,2,3,4-tetrahydro-8-methylsulfi 
nyl-6-trifluoromethyl-9-pyrido3.2-gquinoline (Compound 
143, Structure 11 of Scheme III, where R'-R=R=R'=R= 
H, R=Et, R=Me). This compound was prepared from 
Compound 141 (69 mg, 200 umol) in the manner previously 
described for Compound 135 affording 53 mg (73%) of 
Compound 143 as a fluorescent yellow-orange Solid. Data 
for Compound 143: "H NMR (400 MHz, CDCL) 7.99 & 
8.00 (2s, 1H, 7-H), 7.75 (s, 1H, 5-H), 6.98 (s, 1H, 10-H), 
4.71 (brs, 1H, NH), 3.48 (m, 2H, 2-H), 2.92 (m, 1H, 4-H), 
2.89 & 2.90 (2s, 3H, SOCH), 2.01 (m, 2H, 3-H), 1.71 (m, 
2H, 4-CHCH), 1.04 (t, 3H, J=7.3, 4-CHCH). 

EXAMPLE 39 

0184 1,2,3,4-Tetrahydro-8-(4-methoxybenzylamino)-2, 
2-dimethyl-6-trifluoromethyl-9-pyrido3.2-gquinoline 
(Compound 144, Structure 13 of Scheme IV, where R'=R= 
R=R=H, R=R'=Me, R=p-MeOPhCH). To a flame-dried 
10-mL r. b. flask containing 1,2,3,4-tetrahydro-2,2-dimethyl 
6-trifluoromethyl-9-pyrido3.2-gquinoline (1.25 g, 3.97 
mmol), p-toluenesulfonic acid monohydrate (76 mg, 0.40 
mmol), p-methoxybenzylamine (1.56 mL, 11.9 mmol), and 
1,1,1,3,3,3-hexamethyldisilizane (1.26 mL, 5.96 mmol) was 
heated to 140° C. for 2 hand then at 160° C. with distillation 
of hexamethyldisiloxane. The reaction mixture was allowed 
to cool to room temperature and was added CHCl (5 mL) 
and 0.5 M NaOH (3 mL). The layers were separated, and the 
aqueous phase was diluted with water (10 mL) and extracted 
with CHCl (3x10 mL). The combined organic layers were 
washed with brine (20 mL), dried (Na2SO), and concen 
trated under reduced pressure to yield a brown solid. Puri 
fication by flash column chromatography (silica gel, hex 
anes/EtOAc, 1:1) afforded 1.12 g (65%) of aminoquinoline 
144 as a yellow solid. Data for Compound 144: "H NMR 
(400 MHz, CDC1) 7.47 (s, 1H, 5-H), 7.30 (d. 2H, J=8.7, 
2'-H), 6.86 (d. 2H, J=8.6, 3'-H), 6.68 (s, 1H, 10-H), 6.58 (s, 
1H, 7-H), 4.95 (bris, 1H, 8-NH), 4.59 (d. 2H, J=5.5, 
ArCHN), 4.12 (brs, 1H, 1-NH), 3.79 (s.3H, OCH), 2.92 
(t, 2H, J=6.7, 4-H), 1.76 (t, 2H, J=6.7, 3-H), 1.26 s, 6H, 
2-(CH)). Ref. Vorbruggen, H., et al., Chem. Ber, 
117:1523-1541 (1984). 
0185 8-Amino-1,2,3,4-tetrahydro-2,2-dimethyl-6-trif 
luoromethyl-9-pyrido3.2-gquinoline (Compound 145, 
Structure 14 of Scheme IV, where R'=R°=R=R=H, 
R=R'=Me). To a 5-mL r. b. flask containing 1,2,3,4-Tet 
rahydro-8-(4-methoxybenzylamino)-2,2-dimethyl-6-trif 
luoromethyl-9-pyrido3.2-gquinoline (Compound 144) 
(100 mg, 241 umol) dissolved in trifluoroacetic acid (2 mL) 
was heated to 65 C. and stirred for 3 h. The reaction was 
cooled to room temperature, quenched with ice and Satu 
rated NaHCO, and extracted with EtOAc (3x10 mL). The 
combined organic layers were washed with brine (10 mL), 
dried (Na2SO), and concentrated under reduced pressure to 
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yield a waxy yellow solid. Purification by flash column 
chromatography (silica gel, EtOAc) afforded 45 mg (62%) 
of the aminoquinoline 145 as a yellow solid. Data for 
Compound 145: "H NMR (400 MHz, CDC1) 7.50 (s, 1H, 
5-H), 6.67 (s, 1H, 10-H), 6.62 (s, 1H, 7-H), 4.68 (brs, 2H, 
8-NH), 4.17 (brs, 1H, NH), 2.93 (t, 2H, J=6.7, 4-H), 1.77 
(t, 2H, J=6.7, 3-H), 1.27s, 3H, 2-(CH)). Ref., Buckle, D. 
R., et al., J. Chem. Soc., Perkin Trans. 1,627 (1982). 
0186 1,2,3,4-Tetrahydro-8-methanesulfonamido-2,2- 
dimethyl-6-trifluoro-methyl-9-pyrido3.2-gquinoline 
(Compound 146, Structure 16 of Scheme IV, where R'=R= 
R=R=H, R=R'=R'=Me) and 1,2,3,4-Tetrahydro-8-bis 
(methanesulfon)amido-2,2-dimethyl-6-trifluoromethyl-9- 
pyrido3.2-gquinoline (Compound 147, Structure 17 of 
Scheme IV, where R-R-R-R-H, R-R-R-Me). To a 
5-mL r.b. flask containing 8-amino-1,2,3,4-tetrahydro-2,2- 
dimethyl-6-trifluoromethyl-9-pyrido3.2-gquinoline (50 
mg, 170 umol) and triethylamine (47 mL, 340 umol) dis 
solved in CHCl (1 mL) at 0°C. was added methanesufonyl 
chloride (20 uL, 254 umol) and DMAP (approx. 1 mg). The 
reaction mixture was stirred for 15 min at 0°C. The reaction 
was then quenched with pH 7.0 buffer (3 ml) and extracted 
with EtOAc (3x5 mL). The combined organic layers were 
washed with brine (10 mL), dried (Na2SO), and concen 
trated under reduced pressure to yield a brown solid. Puri 
fication by preparative thin layer chromatography (silica gel, 
hexanes/EtOAc, 1:2) afforded 6.4 mg (10%) of the Sulfona 
mide 146 as a yellow solid and 4.4 mg (6%) of the 
bisSulfonamide 147 as a yellow foam. Data for Compound 
146; H NMR (400 MHz, CDC1) 11.00 (bris, 1H, 
CHSONH), 7.42 (s, 1H, 5-H), 6.75 (s, 11H, 10-H), 6.28 (s, 
1H, 7-H), 4.53 (brs, 1H, NH), 3.09 (s, 3H, SOCH), 2.88 
(t, 2H, J=6.5, 4-H), 1.76 (t, 2H, J=6.6, 3-H), 1.29s, 6H, 
2-C(CH)). Data for Compound 147: "H NMR (400 MHz, 
CDC1) 7.73 (s, 1H, 5-H), 7.21 (s, 11H, 7-H), 6.97 (s, 11H, 
10-H), 4.44 (brs, 1H, NH), 3.64 (s, 6H, SOCH), 3.04 (t, 
2H, J=6.4, 4-H), 1.81 (t, 2H, J=6.7, 3-H), 1.30s, 6H, 
2-C(CH)). 

EXAMPLE 40 

0187 1,2,3,4-Tetrahydro-2,2-dimethyl-6,8-di(trifluo 
romethyl)-9-pyrido 3.2-gquinoline (Compound 148, Struc 
ture 20 of Scheme V, where R-R-R-R-H, R=R'=Me). 
In a 25-mL r. b. flask, a solution of 7-amino-1,2,3,4-tetrahy 
dro-2,2-dimethylquinoline (Compound 19) (201 mg) in tolu 
ene (6 mL) was treated with 1,1,1,5,5,5-hexafluoroacetylac 
etone (0.18 mL) and stirred at room temperature for 15 min. 
The reaction mixture turned cloudy and was treated with 
p-toluenesulfonic acid hydrate (10 mg). The reaction mix 
ture was stirred 15 min at room temperature and KCO (0.5 
g) added. The reaction mixture was stirred vigorously for 5 
min, filtered, and concentrated to a yellow oil. Purification 
by Silica gel chromatography (hexane:EtOAc, 12:1 to 8:1 
gradient) afforded 0.34 g (86%) of Compound 148 as a 
yellow powder. Data for Compound 148: "H NMR (400 
MHz, CDC1) 7.76 (s, 1H, 5-H), 7.58 (s, 1H, 7-H), 7.09 (s. 
1H, 10-H), 4.47 (br exchs, 1H, NH), 3.06 (t, J=6.6, 2H, 
4-H), 1.83 (t, J=6.6, 2H, 3-H), 1.32s, 6H, 2-C(CH); TLC 
R=0.62 (hexane:EtOAc, 3:1). 

EXAMPLE 41 

0188 (R/S)-4-Ethyl-1,2,3,4-tetrahydro-6,8-di(trifluo 
romethyl)-9-pyrido 3.2-gquinoline (Compound 149, Struc 
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ture 20 of Scheme V, where R-R-R-R-R-H, R=Et). 
In a 25-mL r. b. flask, a solution of 7-amino-4-ethyl-1,2,3, 
4-tetrahydroquinoline (120 mg) in toluene (15 mL) was 
treated with 1,1,1,5,5.5-hexafluoroacetylacetone (0.20 g) 
and Stirred at room temperature for 15 min. The reaction 
mixture turned cloudy and was treated with p-toluene 
Sulfonic acid hydrate (10 mg). The reaction mixture was 
Stirred 15 min at room temperature and KCO (0.5 g) 
added. The reaction mixture was stirred vigorously for 5 
min, filtered, and concentrated to a yellow oil. Purification 
by Silica gel chromatography (hexane:EtOAc, 8:1) afforded 
144 mg (61%) of Compound 149 as a yellow powder. Data 
for Compound 149: "H NMR (400 MHz, CDC1) 7.74 (s, 
1H, 5-H), 7.58 (s, 1H, 7-H), 7.12 (s, 1H, 10-H), 4.73 (br exch 
s, 1H, NH), 3.48 (m, 2H), 2.92 (m, 1H), 1.98 (m, 2H), 1.76 
(m, 1H), 1.68 (m, 1H), 1.03 (t, 3H, J=7.4, 4-CHCH). 

EXAMPLE 42 

0189 Steroid Receptor Activity 
0190. Utilizing the “cis-trans' or “co-transfection' assay 
described in U.S. Pat. Nos. 4,981,784 and 5,071,773, the 
disclosures of which are incorporated herein by reference, 
the compounds of the present invention were tested and 
found to have Strong, Specific activity as both agonists, 
partial agonists and antagonists of AR. The co-transfection 
assay is also described by Evans et al., Science, 240:889-95 
(May 13, 1988). 
0191 The co-transfection assay provides a method for 
identifying functional agonists and partial agonists which 
mimic, or antagonists which inhibit, the effect of native 
hormones, and quantifying their activity for responsive IR 
proteins. In this regard, the co-transfection assay mimics an 
in Vivo System in the laboratory. Importantly, activity in the 
co-transfection assay correlates very well with known in 
Vivo activity, Such: that the co-transfection assay functions 
as a qualitative and quantitative predictor of a tested com 
pounds in Vivo pharmacology. See, e.g., T. Berger et al. 41 
J. Steroid Biochem. Molec. Biol. 773 (1992). 
0.192 In the co-transfection assay, a cloned cDNA for an 
IR (e.g., human PR, AR or GR) under the control of a 
constitutive promoter (e.g., the SV 40 promoter) is intro 
duced by transfection (a procedure to induce cells to take up 
foreign genes) into a background cell Substantially devoid of 
endogenous IRS. This introduced gene directs the recipient 
cells to make the IR protein of interest. A Second gene is also 
introduced (co-transfected) into the same cells in conjunc 
tion with the IR gene. This Second gene, comprising the 
cDNA for a reporter protein, such as firefly luciferase 
(LUC), controlled by an appropriate hormone responsive 
promoter containing a hormone response element (HRE). 
This reporter plasmid functions as a reporter for the tran 
Scription-modulating activity of the target IR. Thus, the 
reporter acts as a Surrogate for the products (mRNA then 
protein) normally expressed by a gene under control of the 
target receptor and its native hormone. 
0193 The co-transfection assay can detect small mol 
ecule agonists or antagonists of target IRS. Exposing the 
transfected cells to an agonist ligand compound increases 
reporter activity in the transfected cells. This activity can be 
conveniently measured, e.g., by increasing luciferase pro 
duction, which reflects compound-dependent, IR-mediated 
increases in reporter transcription. To detect antagonists, the 
co-transfection assay is carried out in the presence of a 
constant concentration of an agonist to the target IR (e.g., 
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progesterone for PR) known to induce a defined reporter 
Signal. Increasing concentrations of a Suspected antagonist 
will decrease the reporter Signal (e.g., luciferase production). 
The co-transfection assay is therefore useful to detect both 
agonists and antagonists of Specific IRS. Furthermore, it 
determines not only whether a compound interacts with a 
particular IR, but whether this interaction mimics (agonizes) 
or blocks (antagonizes) the effects of the native regulatory 
molecules on target gene expression, as well as the Speci 
ficity and Strength of this interaction. 
0194 The activity of selected steroid receptor modulator 
compounds of the present invention were evaluated utilizing 
the co-transfection assay, and in Standard IR binding assays, 
according to the following illustrative Examples. 
0195 Co-Transfection Assay 
0196) CV-1 cells (African green monkey kidney fibro 
blasts) were cultured in the presence of Dulbecco's Modified 
Eagle Medium (DMEM) supplemented with 10% charcoal 
resin-stripped fetal bovine serum then transferred to 96-well 
microtiter plates one day prior to transfection. 
0197) To determine AR agonist and antagonist activity of 
the compounds of the: present invention, the CV-1 cells were 
transiently transfected by calcium phosphate coprecipitation 
according to the procedure of Berger et al., 41 J. Steroid 
Biochem. Mol. Biol.., 733 (1992) with the following plas 
mids: pShaR (5 ng/well), MTV-LUC reporter (100 
ng/well), pRS-13-Gal (50 ng/well) and filler DNA (PGEM; 
45 ng/well). The receptor plasmid, pRShAR, contains the 
human AR under constitutive control of the SV40 promoter, 
as more fully described in J. A. Simental et al., J. Biol. 
Chem., 266:510 (1991). 
0198 The reporter plasmid, MTV-LUC, contains the 
cDNA for firefly luciferase (LUC) under control of the 
mouse mammary tumor virus (MTV) long terminal repeat, 
a conditional promoter containing an androgen response 
element. See e.g., Berger et al. Supra. In addition, pRS-B- 
Gal, coding for constitutive expression of E. coli B-galac 
tosidase (B-Gal), was included as an internal control for 
evaluation of transfection efficiency and compound toxicity. 
0199 Six hours after transfection, media was removed 
and the cells were washed with phosphate-buffered saline 
(PBS). Media containing reference compounds (i.e. proges 
terone as a PR agonist, mifepristone ((11beta, 17beta)-11 
4-(dimethylamino) phenyl-17-hydroxy-17-(1-propy 
nyl)estra-4,9-dien-3-one: RU486; Roussel Uclaf) as a PR 
antagonist, dihydrotestosterone (DHT, Sigma Chemical) as 
an AR agonist and 2-OH-flutamide (the active metabolite of 
2-methyl-N-4-nitro-3-(trifluoromethyl)phenyl pronana 
mide, Schering-Plough) as an AR antagonist; estradiol 
(Sigma) as an ER agonist and ICI 164,384 (N-butyl-3,17 
dihydroxy-N-methyl-(7-alpha, 17-beta)-estra-, 1,3,5(10)- 
triene-7-undecanamide; ICI Americas) as an ER antagonist; 
dexamethasone (Sigma) as a GRagonist and RU486 as a GR 
antagonist; and aldosterone (Sigma) as a MR agonist and 
Spironolactone ((7-alpha-acetylthiol-17-alpha-hydroxy-3- 
Oxopregn-4-ene-21-carboxylic acid gamma-lactone; Sigma) 
as an MR antagonist) and/or the modulator compounds of 
the present invention in concentrations ranging from 10' 
to 10 M were added to the cells. Three to four replicates 
were used for each Sample. Transfections and Subsequent 
procedures were performed on a Biomek 1000 automated 
laboratory work Station. 
0200. After 40 hours, the cells were washed with PBS, 
lysed with a Triton X-100-based buffer and assayed for LUC 
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and B-Galactivities using a luminometer or spectrophotom 
eter, respectively. For each replicate, the normalized 
response (NR) was calculated as: 

LUC response/f-Gal rate 

0201 where B-Gal rate=|B-Gal-1x10/B-Gal incu 
bation time. 

0202) The mean and standard error of the mean (SEM) of 
the NR were calculated. Data was plotted as the response of 
the compound compared to the reference compounds over 
the range of the dose-response curve. For agonist experi 
ments, the effective concentration that produced 50% of the 
maximum response (ECso)was quantified. Agonist efficacy 
was a function (%) of LUC expression relative to the 
maximum LUC production by the reference agonist for PR, 
AR, ER, GR or MR. Antagonist activity was determined by 
testing the amount of LUC expression in the presence of a 
fixed amount of DHT as an AR agonist and progesterone as 
a PR agonist at the ECso concentration. The concentration of 
test compound that inhibited 50% of LUC expression 
induced by the reference agonist was quantified (ICso). In 
addition, the efficacy of antagonists was determined as a 
function (%) of maximal inhibition. 
0203 IR Binding Assay 
0204 AR Binding: For the whole cell binding assay, 
COS-1 cells in 96-well microtiter plates containing DMEM 
10% FBS were transfected as described above with the 
following plasmid DNA: pKShAR (2 ng/well), pRS-B-Gal 
(50 ng/well) and pGEM (48 ng/well). Six hours after trans 
fection, media was removed, the cells were washed with 
PBS and fresh media was added. The next day, the media 
was changed to DMEM-serum free to remove any endog 
enous ligand that might be complexed with the receptor in 
the cells. 

0205 After 24 hours in serum-free media, either a satu 
ration analysis to determine the K for tritiated dihydrotes 
tosterone (H-DHT) on human AR or a competitive binding, 
assay to evaluate the ability of test compounds to compete 
with H-DHT for AR was performed. For the saturation 
analysis, media (DMEM-0.2% CA-FBS) containing 
H-DHT (in concentrations ranging from 12 nM to 0.24 nM) 

in the absence (total binding) or presence (non-specific 
binding) of a 100-fold molar excess of unlabeled DHT were 
added to the cells. For the competitive binding assay, media 
containing 1 nM H-DHT and test compounds, in concen 
trations ranging from 10' to 10 M were added to the 
cells. Three replicates were used for each Sample. After three 
hours at 37 C., an aliquot of the total binding media at each 
concentration of H-DHT was removed to estimate the 
amount of free H-DHT. The remaining media was removed, 
the cells were washed three times with PBS to remove 
unbound ligand, and cells were lysed with a Triton X-100 
based buffer. The lysates were assayed for amount of bound 
H-DHT and ?-Gal activity using a scintillation counter or 

Spectrophotometer, respectively. 

0206 For the saturation analyses, the difference between 
the total binding and the nonspecific binding, normalized by 
the B-Gal rate, was defined as Specific binding. The Specific 
binding was evaluated by Scatchard analysis to determine 
the K for H-DHT. See e.g., D. Rodbard, “Mathematics and 
Statistics of ligand assays: an illustrated guide' In: J. Langon 
and J. J. Clapp, eds., Ligand ASSay, Masson Publishing 
U.S.A., Inc., New York, pp. 45-99, (1981). For the compe 
tition studies, the data was plotted as the amount of H-DHT 
(% of control in the absence of test compound) remaining 

Aug. 7, 2003 

over the range of the dose-response curve for a given 
compound. The concentration of test compound that inhib 
ited 50% of the amount of H-DHT bound in the absence of 
competing ligand was quantified (IC50) after log-logit trans 
formation. The K values were determined by application of 
the Cheng-Prusoff equation to the ICso values, where: 

Cso 

(1+(H-DHT)/ K, for H-DHT 
i 

0207. After correcting for non-specific binding, ICso val 
ues were determined. The ICso value is defined as the 
concentration of competing ligand needed to reduce Specific 
binding by 50%. The ICs value was determined graphically 
from a log-logit plot of the data. The K values were 
determined by application of the Cheng-Prusoff equivuation 
to the ICso values, the labeled ligand concentration and the 
K of the labeled ligand. 
0208. The agonist, antagonist and binding activity assay 
results of Selected androgen receptor modulator compounds 
of present invention and the Standard reference compounds 
on AR, as well as the croSS-reactivity of Selected compounds 
on the PR, ER, MR and GR receptors, are shown in Tables 
1-2 below. Efficacy is reported as the percent maximal 
response observed for each compound relative to the refer 
ence agonist and antagonist compounds indicated above. 
Also reported in Tables 1-2 for each compound is its 
antagonist potency or ICs (which is the concentration (nM), 
required to reduce the maximal response by 50%), its 
agonist potency or ECs (nM). 

TABLE 1. 

Agonist, partial agonist, antagonist and binding 
activity of androgen receptor modulator compounds of 
present invention and the reference agonist compound, 
dihydrotestosterone (DHT), and reference antagonists 

compound, 2-hydroxyflutamide (2-OH-Flut) and Casodex, on AR. 

AR Agonist AR Antagonist AR 
CV-1 Cells CV-1 Cells Binding 

Cmpd Efficacy Potency Efficacy Potency K 
No. (%) (nM) (%) (nM) (nM) 

O1 15 - 5 ind 7O 3 3O 9 32O 67 
O2 2 3 ind 86 2 336 - 90 >1000 
O3 16 8 ind 60 - 6 675 - 114 >1000 
O4 75 ind 7S 3 30 12 84 - 22 
05 3 ind 87 - 2 251 i 81 294 - 289 
O6 4 + 2 ind 77 6 SSO 15 >1000 
O7 29 1035 61 8 17 3 103 
O8 36 - 5 73 12 288 SO 27 81 - 13 
O9 35 - 12 89 - 26 51 - 9 39 - 23 119 + 65 
1O 23 6 56 - 17 56 - 11 31 - 9 57 
11 21 2 ind 66 1 22 - 10 11 
12 3 ind 86 9 172 52 755 
13 12 ind 37 500 152 
14 O ind 68 1448 >1000 
15 O ind 26 1136 >1000 
16 60 - 4 379 O ind 5 
17 6 ind 83 72 159 
18 6 ind 93 72 426 
19 6 ind 73 7 47 27 91 68 
2O 5 ind 82 785 >1000 
21 53 - 15 22: 14 8 12 ind 55 
22 2 ind 95 212 5 
23 1. ind 99 244 >1000 
24 5 + 1 ind 83 5 725 330 >1000 



US 2003/O149268 A1 

TABLE 1-continued 

Agonist, partial agonist, antagonist and binding 

20 

activity of androgen receptor modulator compounds of 
present invention and the reference agonist compound, 
dihydrotestosterone (DHT), and reference antagonists 

compound, 2-hydroxyflutamide (2-OH-Flut) and Casodex, on AR. 

Cmpd 
No. 

25 
26 
27 
28 
29 
3O 
31 
32 
34 
35 
36 
37 
38 
39 
40 
42 
43 
44 
45 
46 
47 
48 
49 

2-OH-Fut 
Casodex 
DHT 1. O 

AR Agonist 
CV-1 Cells 

Efficacy Potency 
(%) (nM) 
9 7 C 
3 - 5 C 
8 - O C 
2 - 1 C 
17 - 1 42 - 15 

2 C 
O C 

1. C 
O C 
4 C 
1O C 

1O C 
9 C 

5 7 C 
7 C 

30 12 221 108 
37 - 9 33 3 
3 3 C 
4 + 4 C 
5 C 
4 C 

1 - O C 
1 - O C 
6 3 C 
1 - O C 
O O 1.6 + 0.4 

AR Antagonist 
CV-1 Cells 

Efficacy Potency 
(%) (nM) 

93 - 1 56 - 17 
93 - 4 181 73 
83 3 9 - 2 
94 3 458 
56 25 15 - 5 
89 1 782 - 546 
91 63 
89 147 
95 751. 

98 2 63 - 23 
94 479 
84 1338 
75 1866 

96 O 335 - 145 
8O 889 

60 - 7 131 64 
59 4690 
57 3217 

7O S 1159 28O 
8O 503 
84 636 

95 - 1 467 11 
91 + 1 117 - 31 
97 - O 43 - 4 
98 O 338 - 28 

la la 

na = not active (i.e. efficacy of <20 and Potency of >10,000) 
nd = not determined 

0209) 

Cmpd 
No. 

Prog 
RU486 

DHT 

Fut 

Estr 

ICI 164 

Spir 

TABLE 2 

AR 
Binding 

K 

(nM) 
93 
58 
22 

86 30 
21 
787 

>1000 
863 

>1000 
2O 

>1000 
>1000 
>1000 

96 
>1000 
307 
34 

>1000 
>1000 

572 
1231 
2536 
3O1 

34 8 
11735 
17 O.4 

Overall agonist and antagonist potency of selected androgen 
receptor modulator compounds of present invention and the 

on PR, AR, ER, GR and MR. 
reference agonist and antagonist compounds shown in Table 1 

GR 

PR Potency AR Potency ER Potency Potency 

Agon Antag Agon Antag Agon Antag Antag 
(nM) (nM) (nM) (nM) (nM) (nM) (nM) 

4 la 1300 la la la la 

la O.1 la 12 la 15OO O.7 

la 18OO 6 la 1700 la la 

la 1900 la 26 la la la 

int int la la 7 la la 

la la la la la 160 la 

int 268 int int la la 2OOO 
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0210 Pharmacological and Other Applications 

0211 AS is discernible to those skilled in the art, the 
androgen receptor modulator compounds of the present 
invention may be readily utilized in pharmacological appli 
cations where AR antagonist or agonist activity is desired, 
and where it is desired to minimize croSS reactivities with 

other steroid receptor related IRS. In vivo applications of the 
invention include administration of the disclosed com 

pounds to mammalian Subjects, and in particular to humans. 

0212. The following Example provides illustrative phar 
maceutical composition formulations: 

EXAMPLE 43 

0213 Hard gelatin capsules are prepared using the fol 
lowing ingredients: 

Quantity 
(mg/capsule) 

COMPOUND 101 140 

Starch, dried 1OO 

Magnesium stearate 10 

Total 250 mg 

0214. The above ingredients are mixed and filled into 
hard gelatin capsules in 250 mg quantities. 

MR 

Potency 

Antag 
(nM) 

int 

11OO 

int 

la 

int 

la 

25 

na = not active (i.e., efficacy of >20 and potency of >10,000); nt = not tested 
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0215. A tablet is prepared using the ingredients below: 

Quantity 
(mg/tablet) 

COMPOUND 101 140 

Cellulose, microcrystalline 2OO 

Silicon dioxide, fumed 1O 
Stearic acid 1O 

Total 360 mg 

0216) The components are blended and compressed to 
form tablets each weighing 665 mg. 

0217 Tablets, each containing 60 mg of active ingredi 
ent, are made as follows: 

Quantity 
(mg/tablet) 

COMPOUND 101 60 
Starch 45 
Cellulose, microcrystalline 35 
Polyvinylpyrrolidone (PVP) 4 
(as 10% solution in water) 
Sodium carboxymethyl starch (SCMS) 4.5 
Magnesium stearate 0.5 
Talc 1.O 

Total 150 mg 

0218. The active ingredient, starch, and cellulose are 
passed through a No. 45 mesh U.S. sieve and mixed thor 
oughly. The solution of PVP is mixed with the resultant 
powders, which are then passed through a No. 14 mesh U.S. 
sieve. The granules so produced are dried at 50 C. and 
passed through a No. 18 mesh U.S. sieve. The SCMS, 
magnesium Stearate, and talc, previously passed through a 
No. 60 mesh U.S. sieve, and then added to the granules 
which, after mixing, are compressed on a tablet machine to 
yield tablets each weighing 150 mg. 

0219 Suppositories, each containing 225 mg of active 
ingredient, may be made as follows: 

COMPOUND 101 225 mg 
Saturated fatty acid glycerides 2,000 mg 

Total 2,225 mg 

0220. The active ingredient is passed through a No. 60 
mesh U.S. Sieve and Suspended in the Saturated fatty acid 
glycerides previously melted using the minimum heat nec 
essary. The mixture is then poured into a Suppository mold 
of normal 2 g capacity and allowed to cool. 
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0221) An intravenous formulation may be prepared as 
follows: 

COMPOUND 101 100 mg 
Isotonic saline 1,000 mL 
Glycerol 100 mL. 

0222. The compound is dissolved in the glycerol and then 
the solution is slowly diluted with isotonic saline. The 
Solution of the above ingredients is then administered intra 
venously at a rate of 1 mL per minute to a patient. 
0223) While in accordance with the patent statutes, 
description of the preferred embodiments and processing 
conditions have been provided, the Scope of the invention is 
not to be limited thereto or thereby. Various modifications 
and alterations of the present invention will be apparent to 
those skilled in the art without departing from the Scope and 
Spirit of the present invention. 
0224 Consequently, for an understanding of the Scope of 
the present invention, reference is made to the following 
non-limiting enumerating embodiments. 
What is claimed is: 

1. A compound having the formula: 

(I) 

(II) 

wherein: 

R" is selected from the group of hydrogen, a C-C, 
alkyl, F, Cl, Br, I., NO, OR, NR13R14, and SR; 

R is selected from the group of hydrogen, C-C alkyl 
and C-C alkenyl, wherein the C-C alkyl and 
C-C alkenyl are optionally substituted with C-C, 
alkyl, arylalkyl, aryl or heteroaryl; 

R and R' each independently is selected from the 
group of hydrogen, C-C alkyl, C-C haloalkyl, 
C-C perhaloalkyl, C-C alkenyl, C-C alkynyl, 
aryl, and heteroaryl, wherein the alkyl, haloalkyl, 
perhaloalkyl, alkenyl, alkynyl, aryl, and heteroaryl 
are optionally substituted with hydrogen, F, Cl, Br, 
C-C alkyl, OR, NR'R'', or SR; or 

R and R' taken together form a three- to seven 
membered ring optionally substituted with hydro 
gen, F, Cl, Br, C-C alkyl, OR, NR'R'', or SR; 
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R and R each independently is selected from the 
group of hydrogen, C-C alkyl, C-C haloalkyl, 
C-C perhaloalkyl, C-C alkenyl, C-C alkynyl, 
aryl, and heteroaryl, wherein the alkyl, haloalkyl, 
perhaloalkyl, alkenyl, alkynyl, aryl, and heteroaryl 
are optionally substituted with hydrogen, F, Cl, Br, 
C-C, alkyl, OR, NR'R'', or SR; or 

R7 and R taken together forma=O, =NR or a three 
to Seven-membered ring optionally Substituted with 
hydrogen, F, Cl, Br, C-C alkyl, OR, NR13R14, or 
SR; 

R7 and R each independently is selected from the 
group of hydrogen, C-C alkyl, C-C haloalkyl, 
C-C perhaloalkyl, C-C alkenyl, C-C alkynyl, 
aryl, and heteroaryl, wherein the alkyl, haloalkyl, 
perhaloalkyl, alkenyl, alkynyl, aryl, and heteroaryl 
are optionally substituted with hydrogen, F, Cl, Br, 
C-C alkyl, OR, NR'R'', or SR; or 

R7 and R taken together forma=O, =NR or a three 
to Seven-membered ring optionally Substituted with 
hydrogen, F, Cl, Br, C-C alkyl, OR, NR'R'', or 
SR; 

R’ is selected from the group of hydrogen, C-C alkyl, 
F, Cl, Br, I, OR, NR'R'', and SR; 

R" is selected from the group of hydrogen, F, Cl, Br, 
CF, CFOR, CHOR, OR, C-C alkyl, C-C, 
haloalkyl, C-C perhaloalkyl, aryl, and heteroaryl, 
wherein the alkyl, haloalkyl, perhaloalkyl, aryl, and 
heteroaryl are optionally Substituted with hydrogen, 
F, Cl, Br, C-C alkyl, OR, NR'R'', or SR; 

R" is selected from the group of hydrogen, F, Cl, Br, 
I, C-C alkyl, C-C haloalkyl, C-C perhaloalkyl, 
C-C alkenyl, C-C alkynyl, aryl, and heteroaryl, 
wherein the alkyl, haloalkyl, perhaloalkyl, alkenyl, 
alkynyl, aryl, and heteroaryl are optionally Substi 
tuted with hydrogen, F, Cl, Br, C-C alkyl, OR, 
NR'R'', or SR; 

R' is selected from the group of hydrogen, C(O)R', 
SR, S(O)R', S(O)R', C-C alkyl, C-C alkenyl, 
aryl, arylalkyl and heteroaryl, wherein the alkyl, 
alkenyl, aryl, arylalkyl and heteroaryl are optionally 
substituted with hydrogen, F, Cl, Br, C-C alkyl, 
OR, NR'R'', or SR; 

X is Selected from the group of hydrogen, F, Cl, Br, I, 
CN, CF, SR, S(O)R', SOR', SOR, NR'R'', 
CF, NO, and R'; 

R" and R' each independently is selected from the 
group of hydrogen, C(O)R', SOR, C-C alkyl, 
C-C alkenyl, C-C haloalkyl, C-C perhaloalkyl, 
aryl, arylalkyl and heteroaryl, wherein the alkyl, 
alkenyl, haloalkyl, perhaloalkyl, aryl, arylalkyl, and 
heteroaryl are optionally Substituted with hydrogen, 
F, Cl, Br, C-C alkyl, OR, NR'R'', or SR; 

with the proviso that when the dotted line in the ring 
structure is a double bond, R and R are null; 

and paharmacuetically accpeptable Salts thereof. 
2. A compound according to claim 1, wherein R10 is 

Selected from the group of hydrogen, F, Cl, Br, CF, 
CFOR, CHOR, OR, and C-C alkyl. 
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3. A compound according to claim 2, wherein R10 is 
Selected from the group of hydrogen, F, Cl, Br, and CF. 

4. A compound according to claim 1, wherein R' and R' 
each independently is Selected from the group of hydrogen 
and C-C alkyl. 

5. A compound according to claim 1, wherein R, R", R 
and Reach independently is selected from the group of 
hydrogen, C-C alkyl, and C-C perhaloalkyl, C-C alk 
enyl, and C-C alkynyl. 

6. A compound according to claim 5, wherein R, R", R 
and R each independently is selected from the group of 
hydrogen and C-C alkyl. 

7. A compound according to claim 1, wherein R and R' 
each independently is Selected from the group of hydrogen, 
C-C alkyl, F, Cl, Br, and I. 

8. A compound according to claim 7, wherein R and R' 
each independently is Selected from the group of hydrogen, 
F, Cl, Br, and I. 

9. A compound according to claim 1, wherein R' is 
Selected from the group of hydrogen, C-C alkyl, C-C, 
allyl, arylmethyl, and heteroaryl, and wherein the alkyl, 
allyl, arylmethyl and heteroaryl is optionally Substituted 
with hydrogen, F, Cl, Br, C-C alkyl, OR, NR'R'', and 
SR. 

10. A compound according to claim 1, wherein X is 
selected from the group of hydrogen, F, Cl, Br, I, CN, CF, 
SR, S(O)R', and NR'R''; R and R' each indepen 
dently is selected from the group of hydrogen, C(O)R', 
SOR, C-C alkyl, C-C haloalkyl, C-C perhaloalkyl, 
aryl, arylalkyl and heteroaryl. 

11. A compound according to claim 10, wherein X is 
selected from the group of hydrogen, F, Cl, Br, I, CN, and 
CF, 

12. A compound according to claim 10, wherein X is 
selected from the group of SR, S(O)R', and NR'R''. 

13. A compound according to claim 12, wherein R' and 
R" each independently is selected from the group of hydro 
gen and C-C alkyl. 

14. A compound according to claim 1, wherein Rand R' 
each independently is Selected from the group of hydrogen, 
C-C alkyl, C-C perhaloalkyl and null. 

15. A compound according to claim 14, wherein R and 
R are hydrogen. 

16. A compound according to claim 1, wherein: 
R" is hydrogen or C-C alkyl; 
R. R. R', and Reach independently is hydrogen or 
C-C alkyl, 1. 

R and R7 are each hydrogen; 
Rand Reach independently is hydrogen or C-C alkyl; 
R' is selected from the group of hydrogen, F, Cl, Br, I, 

and CF, 
R'' is selected from the group of hydrogen, F, Cl, Br, and 

I; 

R’ is hydrogen; 
X is Selected from the group of hydrogen, F, Cl, Br, I and 
CN. 

17. A compound according to claim 1, wherein: 
R" is hydrogen or C-C alkyl; 
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R. R. R", Reach independently is hydrogen or C-C, 
alkyl, 

R. R. R7 and R are each hydrogen; 
R" is CF; 
R'' is hydrogen or F; 
X is Selected from the group of hydrogen, F, Cl, Br, I and 
CN. 

18. A compound according to claim 1, wherein the 
compound is an androgen receptor modulator. 

19. A compound according to claim 18, wherein the 
compound is an androgen receptor antagonist. 

20. A compound according to claim 18, wherein the 
compound is an androgen receptor agonist. 

21. A compound according to claim 18, wherein the 
compound is an androgen receptor partial agonist. 

22. A compound according to claim 18, wherein Said 
compound is Selected from the group of 8-Chloro-1,2- 
dihydro-2,2,4-trimethyl-6-trifluoromethyl-9-pyrido3.2-g 
quinoline; 8-Chloro-1,2-dihydro-1,2,2,4-tetramethyl-6-trif 
luoromethyl-9-pyrido3.2-gquinoline; (R/S)-8-Chloro-1,2, 
3,4-tetrahydro-2,2,4,10-tetramethyl-6-trifluoromethyl-9- 
pyrido3.2-gquinoline; 8-Chloro-1,2,3,4-tetrahydro-2,2- 
dimethyl-6-trifluoromethyl-9-pyrido3.2-gquinoline; 
8-Chloro-1,2,3,4-tetrahydro-1,2,2-trimethyl-6-trifluorom 
ethyl-9-pyrido3.2-gquinoline; 8-Chloro-7-fluoro-1,2,3,4- 
tetrahydro-. 2,2,4,10-tetramethyl-6-trifluoromethyl-9-py 
rido3.2-gquinoline; 8-Chloro-7-fluoro-1,2,3,4-tetrahydro 
2,2-dimethyl-6-trifluoromethyl-9-pyrido3.2-gquinoline; 
(R/S)-8-Chloro-4-ethyl-1,2,3,4-tetrahydro-6-trifluorom 
ethyl-9-pyrido3.2-gquinoline; (R/S)-8-Chloro-4-ethyl-7- 
fluoro-1,2,3,4-tetrahydro-6-trifluoromethyl-9-pyrido3.2-g 
quinoline, 8-Fluoro-1,2-dihydro-2,2,4-trimethyl-6- 
trifluoromethyl-9-pyrido3.2-gquinoline; 8-Fluoro-1,2,3,4- 
tetrahydro-2,2-dimethyl-6-trifluoromethyl-9-pyrido3.2-g 
quinoline; 8-Fluoro-1,2,3,4-tetrahydro-1,2,2-trimethyl-6- 
trifluoromethyl-9-pyrido3.2-gquinoline; 7.8-Difluoro-1,2, 
3,4-tetrahydro-2,2-dimethyl-6-trifluoromethyl-9-pyrido3, 
2-gquinoline; (R/S)-8-Fluoro-1,2,3,4-tetrahydro-2,2,4,10 
tetramethyl-6-trifluoromethyl-9-pyrido3.2-gquinoline; 
7,8-Difluoro-1,2,3,4-tetrahydro-2,2,4,10-tetramethyl-6-trif 
luoromethyl-9-pyrido3.2-gquinoline; (R/S)-4-Ethyl-8- 
fluoro-1,2,3,4-tetrahydro-6-trifluoromethyl-9-pyrido3.2-g 
quinoline, 8-Bromo-1,2,3,4-tetrahydro-2,2-dimethyl-6- 
trifluoromethyl-9-pyrido3.2-gquinoline; 8-Bromo-1,2,3,4- 
tetrahydro-1,2,2-trimethyl-6-trifluoromethyl-9-pyrido3.2- 
glquinoline; 8-Bromo-7-fluoro-1,2,3,4-tetrahydro-2,2- 
dimethyl-6-trifluoromethyl-9-pyrido3.2-gquinoline; 
(R/S)-8-Bromo-1,2,3,4-tetrahydro-2,2,4,10-tetramethyl-6- 
trifluoromethyl-9-pyrido 3.2-gquinoline; (R/S)-8-Bromo 
4-ethyl-1,2,3,4-tetrahydro-6-trifluoromethyl-9-pyrido3,2- 
glquinoline; 1,2,3,4-Tetrahydro-2,2-dimethyl-6- 
trifluoromethyl-9-pyrido 3.2-gquinoline; (R/S)-1,2,3,4- 
Tetrahydro-2,2,4,10-tetramethyl-6-trifluoromethyl-9-pyrido 
3.2-gquinoline; 1,2,3,4-Tetrahydro-1,2,2-trimethyl-6- 
trifluoromethyl-9-pyrido 3.2-gquinoline; (R/S)-4-Ethyl-1, 
2,3,4-tetrahydro-6-trifluoromethyl-9-pyrido3.2-g 
quinoline, 7-Fluoro-1,2,3,4-tetrahydro-2,2-dimethyl-6- 
trifluoromethyl-9-pyrido3.2-gquinoline; 8-Cyano-1,2,3,4- 
tetrahydro-2,2-dimethyl-6-trifluoromethyl-9-pyrido3.2-g 
quinoline, 8-Cyano-1,2,3,4-tetrahydro-2,2-dimethyl-6- 
trifluoromethyl-9-pyrido 3.2-gquinoline; (R/S)-8-Cyano-4- 
ethyl-1,2,3,4-tetrahydro-6-trifluoromethyl-9-pyrido3.2-g 
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quinoline, (R/S)-8-Cyano-4-ethyl-1,2,3,4-tetrahydro-1- 
methyl-6-trifluoromethyl-9-pyrido3.2-gquinoline; (R/S)- 
9-Benzoyl-8-cyano-1,2,3,4,8,9-hexahydro-2,2-dimethyl-6- 
trifluoromethyl-9-pyrido 3.2-gquinoline; (R/S)-8-Cyano-1, 
2,3,4,8,9-hexahydro-2,2-dimethyl-9-p-toluoyl-6- 
trifluoromethyl-9-pyrido3.2-gquinoline; 1,2,3,4- 
Tetrahydro-2,2-dimethyl-8-methylthio-6-trifluoromethyl-9- 
pyrido3.2-gquinoline; (R/S)-1,2,3,4-Tetrahydro-2,2- 
dimethyl-8-methylsulfinyl-6-trifluoromethyl-9-pyrido3,2- 
glquinoline; 1,2,3,4-Tetrahydro-2,2-dimethyl-8- 
methylsulfonyl-6-trifluoromethyl-9-pyrido3.2-gquinoline; 
(R/S)-7-Fluoro-1,2,3,4-tetrahydro-2,2-dimethyl-6-trifluo 
romethyl-8-methylsulfinyl-9-pyrido3.2-gquinoline, 1,2,3, 
4-Tetrahydro-2,2-dimethyl-8-(1-n-butylthio)-6-trifluorom 
ethyl-9-pyrido3.2-gquinoline; (R/S)-1,2,3,4-Tetrahydro-2, 
2-dimethyl-8-(1-h-butylsulfinyl)-6-trifluoromethyl-9- 
pyrido3.2-gquinoline; 1,2,3,4-Tetrahydro-2,2-dimethyl-8- 
(2.2.2-trifluoroethyl-1-thio)-6-trifluoromethyl-9-pyrido3, 
2-glquinoline; (R/S)-4-Ethyl-1,2,3,4-tetrahydro-8- 
methylthio-6-trifluoromethyl-9-pyrido3.2-gquinoline; 
(R/S)-4-Ethyl-1,2,3,4-tetrahydro-8-methylsulfinyl-6-trif 
luoromethyl-9-pyrido3.2-gquinoline, 1,2,3,4-Tetrahydro 
2,2-dimethyl-6,8-di(trifluoromethyl)-9-pyrido 3.2-gquino 
line; (R/S)-4-Ethyl-1,2,3,4-tetrahydro-6,8- 
di(trifluoromethyl)-9-pyrido3.2-gquinoline; 1,2,3,4- 
Tetrahydro-8-(4-methoxybenzylamino)-2,2-dimethyl-6- 
trifluoromethyl-9-pyrido3.2-gquinoline, 8-Amino-1,2,3,4- 
tetrahydro-2,2-dimethyl-6-trifluoromethyl-9-pyrido3.2-g 
quinoline, 1,2,3,4-Tetrahydro-8-methaneSulfonamido-2,2- 
dimethyl-6-trifluoromethyl-9-pyrido3.2-gquinoline; and 
1,2,3,4-Tetrahydro-8-bis(methanesulfon)amido-2,2-dim 
ethyl-6-trifluoromethyl-9-pyrido3.2-gquinoline. 

23. A pharmaceutical composition comprising a com 
pound of claim 1 and a pharmaceutically acceptable carrier. 

24. A pharmaceutical composition according to claim 22, 
wherein the composition is formulated for oral, topical, 
intravenous, Suppository or parenteral administration. 

25. A pharmaceutical composition according to claim 23, 
wherein the composition is effective in treating and/or 
modulating acne, male-pattern baldness, male hormone 
replacement therapy, wasting diseases, hirtsutism, Stimula 
tion of hematopoiesis, hypogonadism, pro Static hyperplasia, 
hormone-dependent cancers, prostate cancer and breast can 
CC. 

26. A pharmaceutical composition according to claim 23, 
wherein the composition is effective as an anabolic agent. 

27. A method for affecting androgen receptor activity in a 
mammal, comprising administering to the mammal a phar 
maceutically effective amount of a compound according to 
claim 1. 

28. A method for modulating a proceSS in a mammal 
mediated by androgen receptors, comprising administering 
to the mammal a pharmaceutically effective amount of a 
compound according to claim 1. 

29. A method according to claim 28, wherein Said com 
pound is administered to a mammal in an amount from about 
1 tug/kg of body weight to about 500 mg/kg of body weight. 

30. A method according to claim 29, wherein said com 
pound is administered to a mammal in an amount from about 
10 ug/kg of body weight to about 250 mg/kg of body weight. 

31. A method according to claim 30, wherein Said com 
pound is administered to a mammal in an amount from about 
20 ug/kg of body weight to about 100 mg/kg of body weight. 
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32. A compound-according to claim 1, wherein the com 
pound is effective in treating and/or modulating one or more 
conditions Selected from the group of acne, male-pattern 
baldness, male hormone replacement therapy, wasting dis 
eases, hirtsutism, Stimulation of hematopoiesis, hypogo 
nadism, pro static hyperplasia, hormone-dependent cancers, 
prostate cancer, and breast cancer. 

33. A compound according to claim 32, wherein Said 
compound is an anabolic agent. 

34. A method of treating a patient Susceptible to androgen 
receptor therapy comprising administering to Said patient an 
effective amount of a compound according to claim 1. 
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35. A method of treating a patient according to claim 34, 
wherein Said compound is effective in treating and/or modu 
lating one or more conditions Selected from the group of 
acne, male-pattern baldness, male hormone replacement 
therapy, wasting diseases, hirtsutism, Stimulation of hemato 
poiesis, hypogonadism, prostatic hyperplasia, hormone-de 
pendent cancers, prostate cancer, and breast cancer, Said 
method comprising administering to Said patient a pharma 
ceutically effective amount of a compound according to 
claim 1. 

36. A method according to claim 35, wherein Said com 
pound is an anabolic agent. 

k k k k k 


