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6-CYCLOAMINO-2-QUINOLINONE DERIVATIVES 
AS ANDROGEN RECEPTOR MODULATOR 

COMPOUNDS 

RELATED APPLICATIONS 

[0001] This application claims the bene?t of priority of 
US. Provisional Application Ser. No. 60/497,125 ?led Aug. 
22, 2003, the entire disclosure of Which is incorporated herein 
by reference. 

FIELD OF THE INVENTION 

[0002] This invention relates to nonsteroidal compounds 
that are modulators (i.e., agonists, partial agonists and 
antagonists) of androgen receptor, 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 has named 
“ligand dependent transcription factors” (R. M. Evans, Sci 
ence, 240:889, 1988). Steroid receptors are a recogniZed sub 
set of the IRs, including androgen receptor, progesterone 
receptor (PR), estrogen receptor (ER), glucocorticoid recep 
tor (GR), and mineralcorticoid receptor (MR). Regulation of 
a gene by such factors requires both the IR itself and a corre 
sponding ligand, Which has the ability to selectively bind to 
the IR in a Way that affects gene transcription. 

[0004] The natural hormones for steroid receptors have 
been knoWn for a long time, such as testosterone for the 
androgen receptor. A synthetic compound that binds to an IR 
and mimics the effect of the native hormone is referred to as 
an “agonist”, While a compound that inhibits the effect of the 
native hormone is called an “antagonist”. The term “modula 
tors” refers to a group of compounds that have a spectrum of 
activities from agonist, partial agonist to antagonist in differ 
ent target tissues. 

[0005] Androgen receptor modulators are knoWn to play an 
important role in health of both men and Women. For 
example, androgen receptor antagonists, such as cyproterone 
acetate, ?utamide and casodex, are useful in the treatment of 
prostatic hyperplasia and cancer of the prostate. Androgen 
receptor agonists, such as testosterone and ?uoxymesterone, 
are used in the treatment of hypogonadism and muscle Wast 
ing diseases. Due to increased life expectancies, development 
of tissue selective, safer, orally active androgen receptor 
modulators are desirable to improve quality of life. 

[0006] A group of 6-cycloamino-quinolinone derivatives 
Was recently described as androgen receptor modulators (e. g., 
US. Pat. No. 6,566,372). This group of androgen receptor 
modulators Was developed by using cell-based high-through 
put assays, termed cotransfection assays. 

SUMMARY OF THE INVENTION 

[0007] The present invention is directed to compounds, 
pharmaceutical compositions, and methods for modulating 
processes mediated by androgen receptors. Certain com 
pounds of the present invention may be represented as fol 
loWs: 
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Wherein: 

[0008] R1 is hydrogen, F, C1, or Cl-C3 alkyl; 

[0009] R2 is selected from the group of hydrogen, F, Cl, Br, 
Cl-C4 alkyl, Cl-C4 haloalkyl, and Cl-C4 heteroalkyl; 

[0010] R3 and R4 each independently is selected from the 
group of hydrogen, Cl-C4 alkyl, Cl-C4 haloalkyl, Cl-C4 het 
eroalkyl, optionally substituted aryl and heteroaryl; 

an eac 1n epen enty1s se ecte romt e 0011 R5 dR6 h'd d l' 1 df h 
group of hydrogen, F, Cl, ORlO, Cl-C4 alkyl, Cl-C4 haloalkyl, 
and C l-C4 heteroalkyl; 

[0012] R7 and R8 each independently is selected from the 
group of hydrogen, F, Cl, Cl-C4 alkyl, Cl-C4 haloalkyl, and 
Cl-C4 heteroalkyl; or 

[0013] R7 and R8 taken together form a carbonyl group; 

[0014] R9 is selected from the group of halogen, OR“), 
SRIO, NRloRll, Cl-C4 haloalkyl, Cl-C4 heteroalkyl, and 
Cl-C4 heterohaloalkyl; 
[0015] R10 and R1 1 each independently is selected from the 
group of hydrogen, C l-C4 alkyl, phenyl, and benZyl; and 

[0016] n=0 or 1. 

[0017] For a better understanding of the invention, its 
advantages, and objects obtained by its use, reference should 
be had to the accompanying descriptive matter, in Which 
preferred embodiments of the invention are described. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0018] It is to be understood that both the foregoing general 
description and the folloWing detailed description are exem 
plary and explanatory only and are not restrictive of the inven 
tion claimed. As used herein, the use of the singular includes 
the plural unless speci?cally stated otherWise. As used herein, 
“or” means “and/or” unless stated otherWise. Furthermore, 
use of the term “including” as Well as other forms, such as 
“includes,” and “included,” is not limiting. 

[0019] The section headings used herein are for organiZa 
tional purposes only and are not to be construed as limiting 
the subject matter described. All documents, or portions of 
documents, cited in the application including, but not limited 
to, patents, patent applications, articles, books, manuals, and 
treatises are hereby expressly incorporated by reference in 
their entirety for any purpose. 
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De?nitions 

[0020] Unless speci?c de?nitions are provided, the nomen 
clatures utilized in connection With, and the laboratory pro 
cedures and techniques of, analytical chemistry, synthetic 
organic chemistry, medicinal chemistry and pharmaceutical 
chemistry described herein are those knoWn in the art. Stan 
dard chemical symbols are used interchangeably With the full 
names represented by such symbols. Thus, for example, the 
terms “hydrogen” and “H” are understood to have identical 
meaning. Standard techniques may be used for chemical syn 
theses, chemical analyses, pharmaceutical preparation, for 
mulation, delivery, and treatment of patients. Standard tech 
niques may be used for recombinant DNA methodology, 
oligonucleotide synthesis, tissue culture and transformation 
(e. g., electroporation, lipofection). Reactions and puri?cation 
techniques may be performed e.g., using kits according to 
manufacturer’s speci?cations, as commonly accomplished in 
the art or as described herein. The foregoing techniques and 
procedures may be generally performed according to conven 
tional methods Well knoWn in the art and as described in 
various general or more speci?c references that are cited and 
discussed throughout the present speci?cation. See e.g., Sam 
brook et al. Molecular Cloning: A Laboratory Manual (2d 
ed., Cold Spring Harbor Laboratory Press, Cold Spring Har 
bor, NY. (1989)), Which is incorporated herein by reference 
for any purpose. 

[0021] In the structural formulae depicted throughout the 
speci?cation and claims, solid Wedges and dashed Wedges are 
used in their customary Way to shoW stereochemistry. That is, 
a solid Wedge is used to indicate that the attached substituent 
is in front of the plane of the paper, toWards the reader. The 
dashed Wedge is used to indicate that the attached substituent 
is behind the plane of the paper, aWay from the reader. 

[0022] As used herein, the folloWing terms are de?ned With 
the folloWing meanings: 

[0023] The term “selective binding compound” refers to a 
compound that selectively binds to any portion of one or more 
target receptors. 

[0024] The term “selective androgen receptorbinding com 
pound” refers to a compound that selectively binds to any 
portion of an androgen receptor. 

[0025] The term “selectively binds” refers to the ability of 
a selective binding compound to bind to a target receptor With 
greater af?nity than it binds to a non-target receptor. In certain 
embodiments, selective binding refers to binding to a target 
With an af?nity that is at least 10, 50, 100, 250, 500, or 1000 
times greater than the af?nity for a non-target. 

[0026] The term “target receptor” refers to a receptor or a 
portion of a receptor capable of being bound by a selective 
binding compound. In certain embodiments, a target receptor 
is an androgen receptor. 

[0027] The term “modulator” refers to a compound that 
alters or elicits an activity of a molecule. For example, a 
modulator may cause an increase or decrease in the magni 
tude of a certain activity of a molecule compared to the 
magnitude of the activity in the absence of the modulator. In 
certain embodiments, a modulator is an inhibitor, Which 
decreases the magnitude of one or more activities of a mol 
ecule. In certain embodiments, an inhibitor completely pre 
vents one or more activities of a molecule. In certain embodi 

Sep. 18,2008 

ments, a modulator is an activator, Which increases the 
magnitude of at least one activity of a molecule. In certain 
embodiments the presence of a modulator results in an activ 
ity that does not occur in the absence of the modulator. 

[0028] The term “selective modulator” refers to a com 
pound that selectively modulates a target activity. 

[0029] The term “selective androgen receptor modulator” 
refers to a compound that selectively modulates at least one 
activity associated With an androgen receptor. 

[0030] The term “selectively modulates” refers to the abil 
ity of a selective modulator to modulate a target activity to a 
greater extent than it modulates a non-target activity. 

[0031] The term “target activity” refers to a biological 
activity capable of being modulated by a selective modulator. 
Certain exemplary target activities include, but are not limited 
to, changes in binding af?nity, signal transduction, enZymatic 
activity, transcription of one or more genes, tumor groWth, 
changes in blood glucose concentration, and in?ammation or 
in?ammation-related processes. 

[0032] The term “receptor-mediated activity” refers to any 
biological activity that results, either directly or indirectly, 
from binding of a ligand to a receptor. 

[0033] The term “agonist” refers to a compound, the pres 
ence of Which results in a biological activity of a receptor that 
is the same as the biological activity resulting from the pres 
ence of a naturally occurring ligand for the receptor. 

[0034] The term “partial agonist” refers to a compound the 
presence of Which results in a biological activity of a receptor 
that is of the same type as that resulting from the presence of 
a naturally occurring ligand for the receptor, but of a loWer 
magnitude. 

[0035] The term “antagonist” refers to a compound, the 
presence of Which results in a decrease in the magnitude of a 
biological activity of a receptor. In certain embodiments, the 
presence of an antagonist results in complete inhibition of a 
biological activity of a receptor. 

[0036] The term “aliphatic” refers to a straight or branched 
chain comprising at least one carbon atom. Aliphatics include 
alkyls, alkenyls, and alkynyls. In certain embodiments, ali 
phatics are optionally substituted. Aliphatics include, but are 
not limited to, methyl, ethyl, propyl, isopropyl, butyl, isobu 
tyl, tertiary butyl, pentyl, hexyl, ethenyl, propenyl, butenyl, 
ethynyl, butynyl, propynyl, cyclopropyl, cyclobutyl, cyclo 
pentyl, cyclohexyl, and the like, each of Which may be option 
ally substituted. As used herein, aliphatic is not intended to 
include cyclic groups. 

[0037] The term “alkyl,” alone or in combination, refers to 
a fully saturated aliphatic. In certain embodiments, alkyls are 
optionally substituted. In certain embodiments, an alkyl com 
prises l to 20 carbon atoms (Whenever it appears herein, a 
numerical range, such as “l to 20” or “C l-C2O”, refers to each 
integer in the given range; e. g., “C l-C2O alkyl” means that an 
alkyl group may comprise only 1 carbon atom, 2 carbon 
atoms, 3 carbon atoms, etc., up to and including 20 carbon 
atoms, although the term “alkyl” also includes instances 
Where no numerical range of carbon atoms is designated). 
Examples of alkyls include, but are not limited to, methyl, 
ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert 
butyl, ter‘t-amyl, pentyl, hexyl, heptyl, octyl and the like. 
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[0038] The term “alkenyl,” alone or in combination, refers 
to an aliphatic having one or more carbon-carbon double 

bonds. In certain embodiments, alkenyls are optionally sub 
stituted. Examples of alkenyls include, but are not limited to, 
ethenyl, propenyl, l,4-butadienyl and the like. 

[0039] The term “alkynyl,” alone or in combination, refers 
to an aliphatic having one or more carbon-carbon triple 

bonds. In certain embodiments, alkynyls are optionally sub 
stituted. Examples of alkynyls include, but are not limited to, 
ethynyl, propynyl, butynyl and the like. 

[0040] The term “haloaliphatic” refers to an aliphatic in 
Which at least one hydrogen atom is replaced With a halogen 
atom. In certain embodiments in Which tWo or more hydrogen 
atom are replaced With halogen atoms, the halogen atoms are 
all the same as each other. In certain of such embodiments, the 
halogen atoms are not all the same as each other. Haloaliphat 
ics include haloalkyls, haloalkenyls, and haloalkynyls. In cer 
tain embodiments, haloaliphatics are optionally substituted, 
in addition to the halogen atom. 

[0041] The term “heteroaliphatic” refers to a group com 
prising an aliphatic and one or more heteroatoms. Certain 
heteroaliphatics are acylaliphatics, in Which the one or more 
heteroatoms is not Within an aliphatic chain. Heteroaliphatics 
include heteroalkyls, including, but not limited to acylalkys; 
heteroalkenyls, including, but not limited to, acylalkenyls; 
and heteroalkynyls, including, but not limited acylalkynyls. 
Examples of heteroaliphatics include, but are not limited to, 
CH3C(:O)CH2i, CH3C(:O)CH2CH2i, 
CH3CH2C(:O)CH2CH2i, CH3C(:O)CH2CH2CH2i, 
CH3OCH2CH2i, CH3NHCH2i, and the like. In certain 
embodiments, heteroaliphatics are optionally substituted. 

[0042] The term “heterohaloaliphatic” refers to a het 
eroaliphatic in Which at least one hydrogen atom is replaced 
With a halogen atom. Heterohaloaliphatics include heteroha 
loalkyls, heterohaloalkenyls, and heterohaloalkynyls. In cer 
tain embodiments, heterohaloaliphatics are optionally sub sti 
tuted. 

[0043] The term “carbocycle” refers to a group comprising 
a covalently closed ring, Wherein each of the atoms forming 
the ring is a carbon atom. Carbocyclic rings may be formed by 
three, four, ?ve, six, seven, eight, nine, or more than nine 
carbon atoms. In certain embodiments, carbocycles are 
optionally substituted. 

[0044] The term “heterocycle” refers to a group comprising 
a covalently clo sed ring Wherein at least one atom forming the 
ring is a heteroatom. Heterocyclic rings may be formed by 
three, four, ?ve, six, seven, eight, nine, or more than nine 
atoms. Any number of those atoms may be heteroatoms (i.e., 
a heterocyclic ring may comprise one, tWo, three, four, ?ve, 
six, seven, eight, nine, or more than nine heteroatoms). In 
heterocyclic rings comprising tWo or more heteroatoms, 
those tWo or more heteroatoms may be the same as or differ 

ent from each other. Heterocycles may be optionally substi 
tuted. Binding to a heterocycle can be at a heteroatom or via 
a carbon atom. For example, binding for benZo-fused deriva 
tives, may be via a carbon of the benZenoid ring. Examples of 
heterocycles include, but are not limited to the folloWing: 
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Wherein D, E, F, and G each independently represent a het 
eroatom. Each of D, E, F, and G may be the same as or 
different from each other. In certain embodiments, hetero 
cycles are optionally substituted. 

[0045] The term “heteroatom” refers to an atom other than 
carbon or hydrogen. Heteroatoms are typically independently 
selected from oxygen, sulfur, nitrogen, and phosphorus, but 
are not limited to those atoms. In embodiments in Which tWo 
or more heteroatoms are present, the tWo or more heteroatoms 

may all be the same, or some or all of the tWo or more 
heteroatoms may each be different from the others. 

[0046] The term “aromatic” refers to a group comprising a 
covalently closed ring having a delocaliZed J's-electron sys 
tem. Aromatic rings may be formed by ?ve, six, seven, eight, 
nine, or more than nine atoms. In certain embodiments, aro 
matics are optionally substituted. Examples of aromatic 
groups include, but are not limited to phenyl, naphthalenyl, 
phenanthrenyl, anthracenyl, tetralinyl, ?uorenyl, indenyl, and 
indanyl. The term aromatic includes, for example, benZenoid 
groups, connected via one of the ring-forming carbon atoms, 
and optionally carrying one or more substituents selected 
from an aryl, a heteroaryl, a cycloalkyl, a non-aromatic het 
erocycle, a halo, a hydroxy, an amino, a cyano, a nitro, an 
alkylamido, an acyl, a Cl_6 alkoxy, a Cl_6 alkyl, a Cl_6 
hydroxyalkyl, a C1_6 aminoalkyl, a C1_6 alkylamino, an alkyl 
sulfenyl, an alkylsul?nyl, an alkylsulfonyl, an sulfamoyl, and 
a tri?uoromethyl, In certain embodiments, an aromatic group 
is substituted at one or more of the para, meta, and/or ortho 
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positions. Examples of aromatic groups comprising substitu 
tions include, but are not limited to, phenyl, 3-halophenyl, 
4-halophenyl, 3-hydroxyphenyl, 4-hydroxyphenyl, 3-ami 
nophenyl, 4-aminophenyl, 3-methylphenyl, 4-methylphenyl, 
3-methoxyphenyl, 4-methoxyphenyl, 4-tri?uoromethox 
yphenyl, 3-cyanophenyl, 4-cyanophenyl, dimethylphenyl, 
naphthyl, hydroxynaphthyl, hydroxymethylphenyl, (tri?uo 
romethyl)phenyl, alkoxyphenyl, 4-morpholin-4-ylphenyl, 
4-pyrrolidin-l-ylphenyl, 4-pyraZolylphenyl, 4-triaZolylphe 
nyl, and 4-(2-oxopyrrolidin-l -yl)phenyl. 
[0047] The term “aryl” refers to an aromatic group Wherein 
each of the atoms forming the ring is a carbon atom. Aryl rings 
may be formed by ?ve, six, seven, eight, nine, or more than 
nine carbon atoms. In certain embodiments, aryls are option 
ally substituted. 

[0048] The term “heteroaryl” refers to an aromatic group 
Wherein at least one atom forming the aromatic ring is a 
heteroatom. Heteroaryl rings may be formed by three, four, 
?ve, six, seven, eight, nine, or more than nine atoms. In 
certain embodiments, heteroaryls are optionally substituted. 
Examples of heteroaryl groups include, but are not limited to, 
aromatic C3_8 heterocyclic groups comprising one oxygen or 
sulfur atom or up to four nitrogen atoms, or a combination of 
one oxygen or sulfur atom and up to tWo nitrogen atoms, and 
their substituted as Well as benZo- and pyrido-fused deriva 
tives, for example, connected via one of the ring-forming 
carbon atoms. In certain embodiments, heteroaryl groups are 
optionally substituted With one or more substituents, inde 
pendently selected from halo, hydroxy, amino, cyano, nitro, 
alkylamido, acyl, C l_6 alkoxy, C 16 alkyl, C l_6 hydroxyalkyl, 
C1_6 aminoalkyl, C1_6 alkylamino, alkylsulfenyl, alkylsul? 
nyl, alkylsulfonyl, sulfamoyl, and tri?uoromethyl, Examples 
of heteroaryl groups include, but are not limited to, unsub sti 
tuted and mono- or di-substituted derivatives of furan, ben 
Zofuran, thiophene, benZothiophene, pyrrole, pyridine, 
indole, oxaZole, benZoxaZole, isoxaZole, benZisoxaZole, thia 
Zole, benZothiaZole, isothiaZole, imidaZole, benZimidaZole, 
pyraZole, indaZole, tetraZole, quinoline, isoquinoline, 
pyridaZine, pyrimidine, purine and pyraZine, furaZan, 1,2,3 
oxadiaZole, 1,2,3-thiadiazole, 1,2,4-thiadiazole, triaZole, 
benZotriaZole, pteridine, phenoxaZole, oxadiaZole, benZopy 
raZole, quinoliZine, cinnoline, phthalaZine, quinaZoline, and 
quinoxaline. In some embodiments, the substituents are halo, 
hydroxy, cyano, O4Cl_6 alkyl, Cl_6 alkyl, hydroxy-Cl_6 
alkyl, or amino-Cl_6 alkyl. 
[0049] The term “non-aromatic ring” refers to a group com 
prising a covalently closed ring that does not have a delocal 
iZed n-electron system. 

[0050] The term “alicyclic”, alone or in combination, refers 
to a group comprising a non-aromatic ring Wherein each of 
the atoms forming the ring is a carbon atom. Alicyclic rings 
may be formed by three, four, ?ve, six, seven, eight, nine, or 
more than nine carbon atoms. In certain embodiments, alicy 
clics are optionally substituted. In certain embodiments, an 
alicyclic comprises one or more unsaturated bonds. Alicy 
clics include cycloalkyls, cycloalkenyls, and cycloalkynyls. 
Examples of alicyclics include, but are not limited to, cyclo 
propane, cyclobutane, cyclopentane, cyclopentene, cyclo 
pentadiene, cyclohexane, cyclohexene, 1,3-cyclohexadiene, 
l,4-cyclohexadiene, cycloheptane, and cycloheptene. In cer 
tain embodiments, alicylcic rings are optionally substituted. 
[0051] The term “non-aromatic heterocycle” refers to a 
group comprising a non-aromatic ring Wherein one or more 
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atoms forming the ring is a heteroatom. Non-aromatic het 
erocyclic rings may be formed by three, four, ?ve, six, seven, 
eight, nine, or more than nine atoms. In certain embodiments, 
non-aromatic heterocycles are optionally substituted. In cer 
tain embodiments, non-aromatic heterocycles comprise one 
or more carbonyl or thiocarbonyl groups such as, for 
example, oxo- and thio-containing groups. Examples of non 
aromatic heterocycles include, but are not limited to, lactams, 
lactones, cyclic imides, cyclic thioimides, cyclic carbamates, 
tetrahydrothiopyran, 4H-pyran, tetrahydropyran, piperidine, 
1,3-dioxin, 1,3-dioxane, l,4-dioxin, l,4-dioxane, piperaZine, 
1,3-oxathiane, l,4-oxathiin, l,4-oxathiane, tetrahydro-l,4 
thiaZine, 2H-l ,2-oxaZine, maleimide, succinimide, barbituric 
acid, thiobarbituric acid, dioxopiperaZine, hydantoin, dihy 
drouracil, morpholine, trioxane, hexahydro-l,3,5-triaZine, 
tetrahydrothiophene, tetrahydrofuran, pyrroline, pyrrolidine, 
pyrrolidone, pyrrolidione, pyraZoline, pyraZolidine, imidaZo 
line, imidaZolidine, 1,3-dioxole, 1,3-dioxolane, 1,3-dithiole, 
1,3-dithiolane, isoxaZoline, isoxaZolidine, oxaZoline, oxaZo 
lidine, oxaZolidinone, thiaZoline, thiaZolidine, and 1,3-ox 
athiolane. 

[0052] The term “arylalkyl” refers to a group comprising an 
aryl group bound to an alkyl group. 

[0053] The term “ring” refers to any covalently closed 
structure. Rings include, for example, carbocycles (e.g., aryls 
and cycloalkyls), heterocycles (e. g., heteroaryls and non-aro 
matic heterocycles), aromatics (e.g., aryls and heteroaryls), 
and non-aromatics (e.g., alicyclics and non-aromatic hetero 
cycles). In certain embodiments, rings are optionally substi 
tuted. Rings may form part of a ring system. 

[0054] The term “ring system” refers to tWo or more rings, 
Wherein tWo or more of the rings are fused. The term “fused” 
refers to structures in Which tWo or more rings share one or 
more bonds. 

[0055] The substituent “R” appearing by itself and Without 
a number designation refers to a substituent selected from 
alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, cycloalky 
nyl, aryl, heteroaryl (bonded through a ring carbon) and non 
aromatic heterocycle (bonded through a ring carbon). 

[0056] The term “null” refers to a group being absent from 
a structure. For example, in the structure 

if X is C, then both R' and R" exist, but if X is N, then one of 
those R groups is null, meaning that only three groups are 
bound to the N. 

[0057] The term “O-carboxy” refers to a group of formula 
RC(:O)Oi. 
[0058] The term “C-carboxy” refers to a group of formula 
%(:O)OR. 
[0059] The term “acetyl” refers to a group of formula 
%(:O)CH3. 
[0060] The term "trihalomethanesulfonyl” refers to a group 
of formula X3CS(:O)2_ Where X is a halogen. 
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[0061] The term “cyano” refers to a group of formula 
iCN. 

[0062] The term “isocyanato” refers to a group of formula 
iNCO. 

[0063] The term “thiocyanato” refers to a group of formula 
iCNS. 

[0064] The term “isothiocyanato” refers to a group of for 
mula iNCS. 

[0065] The term “sulfonyl” refers to a group of formula 

iS(:O)iR. 

[0066] The term “S-sulfonamido” refers to a group of for 

mula iS(:O)2NR. 

[0067] The term “N-sulfonamido” refers to a group of for 

mula RS(:O)2NHi. 

[0068] The term "trihalomethanesulfonamido” refers to a 

group of formula X3CS(:O)2NRi. 

[0069] The term “O-carbamyl” refers to a group of formula 

iOC(:O)iNR. 

[0070] The term “N-carbamyl” refers to a group of formula 

ROC(:O)NHi. 

[0071] The term “O-thiocarbamyl” refers to a group of 

formula 4OC(:S)iNR. 

[0072] The term “N-thiocarbamyl” refers to a group of 

formula ROC(:S)NHi. 

[0073] The term “C-amido” refers to a group of formula 

iC(:O)iNR2. 

[0074] The term “N-amido” refers to a group of formula 

RC(:O)NHi. 

[0075] The term “ester” refers to a chemical moiety With 
formula i(R)n4COOR', Where R and R' are independently 
selected from alkenyl, alkynyl, cycloalkyl, cycloalkenyl, 
cycloalkynyl, aryl, heteroaryl (bonded through a ring carbon) 
and non-aromatic heterocycle (bonded through a ring car 
bon), Where n is 0 or 1. 

[0076] The term “amide” refers to a chemical moiety With 
formula i(R)niC(O)NHR' or i(R)niNHC(O)R', Where 
R and R' are independently selected from alkyl, alkenyl, 
alkynyl, cycloalkyl, cycloalkenyl, cycloalkynyl, aryl, het 
eroaryl (bonded through a ring carbon) and heteroalicyclic 
(bonded through a ring carbon), Where n is 0 or 1. In certain 
embodiments, an amide may be an amino acid or a peptide. 

[0077] The term “alkoxy,” refers to an alkyl ether radical. 
Examples of alkoxy radicals include, but are not limited to, 
methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, iso-bu 
toxy, sec-butoxy, ter‘t-butoxy and the like. 

[0078] The term “formyl” includes aldehydes attached to a 
compound Via an alkyl, aryl, heteroaryl, arylalkyl or het 
eroarylalkyl group (e.g., -alkyl-CHO, -aryl-CHO, -arylalkyl 
CHO or -heteroarylalkyl-CHO, etc.). 
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[0079] The term “oxime” refers to a group of formula: 

[0080] The term “hydraZone” refers to a group of formula: 

1% 
[0081] 
mula: 

The term “hydroxylamine” refers to a group of for 

[0082] The term sulfonamide refers to a group of formula: 

[0083] The term “halogen” includes, but is not limited to, F, 
Cl, Br, andl 

[0084] The terms “amine,”“hydroxy,” and “carboxyl” 
include such groups that have been esteri?ed or amidi?ed. 
Procedures and speci?c groups used to achieve esteri?cation 
and amidi?cation are knoWn to those of skill in the art and can 
readily be found in reference sources such as Greene and 
Wuts, Protective Groups in Organic Synthesis, 3rd Ed., John 
Wiley & Sons, NeW York, N.Y., 1999, Which is incorporated 
by reference herein in its entirety. 

[0085] Unless otherWise indicated, the term “optionally 
substituted,” refers to a group in Which none, one, or more 
than one of the hydrogen atoms has been replaced With one or 
more group (s) individually and independently selected from: 
alkyl, alkenyl, alkynyl, heteroalkyl, heteroalkenyl, het 
eroalkynyl, haloalkyl, haloalkenyl, haloalkynyl, heteroha 
loalkyl, cycloalkyl, cycloalkenyl, cycloalkynyl, aryl, aryla 
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lkyl, arylalkenyl, arylalkynyl, arylalkyl, heteroaryl, non 
aromatic heterocycle, hydroxy, alkoxy, aryloxy, mercapto, 
alkylthio, alkenylthio, alkynylthio, arylthio, cyano, halo, car 
bonyl, thiocarbonyl, O-carbamyl, N-carbamyl, O-thiocar 
bamyl, N-thiocarbamyl, C-amido, N-amido, S-sulfonamido, 
N-sulfonamido, C-carboxy, O-carboxy, isocyanato, thiocy 
anato, isothiocyanato, nitro, silyl, trihalomethanesulfonyl, 
and amino, including mono- and di-sub stituted amino groups, 
and the protected derivatives of amino groups. Such protec 
tive derivatives (and protecting groups that may form such 
protective derivatives) are knoWn to those of skill in the art 
and may be found in references such as Greene and Wuts, 
supra. In embodiments in Which tWo or more hydrogen atoms 
have been substituted, the substituent groups may together 
form a ring. 

[0086] The term “carrier” refers to a compound that facili 
tates the incorporation of another compound into cells or 
tissues. For example, dimethyl sulfoxide (DMSO) is a com 
monly used carrier for improving incorporation of certain 
organic compounds into cells or tissues. 

[0087] The term “pharmaceutical agent” refers to a chemi 
cal compound or composition capable of inducing a desired 
therapeutic effect in a patient. In certain embodiments, a 
pharmaceutical agent comprises an active agent, Which is the 
agent that induces the desired therapeutic effect. In certain 
embodiments, a pharmaceutical agent comprises a prodrug. 
In certain embodiments, a pharmaceutical agent comprises 
inactive ingredients such as carriers, excipients, and the like. 

[0088] The term “pharmaceutical composition” refers to a 
preparation suitable for pharmaceutical application. Pharma 
ceutical compositions of the invention typically comprise one 
or more compounds of the present invention together With at 
least one pharmaceutically acceptable carrier, diluent or 
excipient or the like 

[0089] The term “therapeutically effective amount” refers 
to an amount of a pharmaceutical agent su?icient to achieve 
a desired therapeutic effect. 

[0090] The term “prodrug” refers to a pharmaceutical agent 
that is converted from a less active form into a corresponding 
more active form in vivo. 

[0091] The term “pharmaceutically acceptable” refers to a 
formulation of a compound that does not signi?cantly abro 
gate a biological activity, a pharmacological activity and/or 
other properties of the compound When the formulated com 
pound is administered to a patient. In certain embodiments, a 
pharmaceutically acceptable formulation does not cause sig 
ni?cant irritation to a patient. 

[0092] The term “co-administer” refers to administering 
more than one pharmaceutical agent to a patient. In certain 
embodiments, co-administered pharmaceutical agents are 
administered together in a single dosage unit. In certain 
embodiments, co-administered pharmaceutical agents are 
administered separately. In certain embodiments, co-admin 
istered pharmaceutical agents are administered at the same 
time. In certain embodiments, co-admini stered pharmaceuti 
cal agents are administered at different times. 

[0093] The term “patient” includes human and animal sub 
jects. 

[0094] The term “substantially pure” means an object spe 
cies (e.g., compound) is the predominant species present (i.e., 
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on a molar basis it is more abundant than any other individual 
species in the composition). In certain embodiments, a sub 
stantially pure refers to a composition Wherein the object 
species comprises at least about 50 percent (on a molar basis) 
of all species present. In certain embodiments, a substantially 
pure composition is a composition Wherein the object species 
comprises more than about 80%, 85%, 90%, 95%, or 99% of 
all species present in the composition. In certain embodi 
ments, a substantially pure object species is puri?ed to essen 
tial homogeneity (contaminant species cannot be detected in 
the composition by conventional detection methods) Wherein 
the composition consists essentially of the single object spe 
cies. 

[0095] The term “tissue-selective” refers to the ability of a 
compound to modulate a biological activity in one tissue to a 
greater or lesser degree than it modulates a biological activity 
in another tissue. The biological activities modulated in the 
different tissues may be the same or they may be different. 
The biological activities modulated in the different tissues 
may be mediated by the same type of target receptor. For 
example, in certain embodiments, a tissue-selective com 
pound may modulate an androgen receptor-mediated biologi 
cal activity in one tissue and fail to modulate, or modulate to 
a lesser degree, an androgen receptor-mediated biological 
activity in another tissue type. 

[0096] The term “monitoring” refers to observing an effect 
or absence of any effect. In certain embodiments, cells are 
monitored after contacting those cells With a compound of the 
present invention. Examples of effects that may be monitored 
include, but are not limited to, changes in cell phenotype, cell 
proliferation, an androgen receptor activity, or the interaction 
betWeen an androgen receptor and a natural or synthetic bind 
ing partner. 
[0097] The term “cell phenotype” refers to physical or bio 
logical characteristics of a cell. Examples of characteristics 
that constitute phenotype included, but are not limited to, cell 
siZe, cell proliferation, cell differentiation, cell survival, apo 
ptosis (cell death), or the utiliZation of a metabolic nutrient 
(e.g., glucose uptake). Certain changes or the absence of 
changes in cell phenotype are readily monitored using tech 
niques knoWn in the art. 

[0098] The term “cell proliferation” refers to the rate at 
Which cells divide. The number of cells groWing in a vessel 
can be quanti?ed by a person skilled in the art (e.g., by 
counting cells in a de?ned area using a light microscope, or by 
using laboratory apparatus that measure the density of cells in 
an appropriate medium). One skilled in that art can calculate 
cell proliferation by determining the number of cells in a 
sample at tWo or more times. 

[0099] The term “contacting” refers to bringing tWo or 
more materials into close enough proximity that they may 
interact. In certain embodiments, contacting can be accom 
plished in a vessel such as a test tube, a petri dish, or the like. 
In certain embodiments, contacting may be performed in the 
presence of additional materials. In certain embodiments, 
contacting may be performed in the presence of cells. In 
certain of such embodiments, one or more of the materials 
that are being contacted may be inside a cell. Cells may be 
alive or may dead. Cells may or may not be intact. 

Certain Compounds 

[0100] Certain compounds that bind to androgen receptors 
and/or modulate an activity of such receptors play a role in 
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health (e.g., normal growth, development, and/or absence of 
disease). In certain embodiments, selective androgen recep 
tor modulators and/orbinding compounds are useful for treat 
ing any of a variety of diseases or conditions. 

[0101] Certain compounds have been previously described 
as receptor modulators or as possible receptor modulators. 

See e.g., U.S. Pat. Nos. 6,462,038, 5,693,646; 6,380,207; 
6,506,766; 5,688,810; 5,696,133; 6,569,896, 6,673,799; 
4,636,505; 4,097,578; 3,847,988; U.S. application Ser. No. 
10/209,461 (Pub. No. US 2003/0055094); International 
Patent Application Nos. WO 01/27086 and WO 02/22585; 
Zhi, et al. Bioorganic & Medicinal Chemistry Letters 2000, 
10, 415-418; Pooley, et al., .1. Med. Chem. 1998, 41, 3461; 
Hamann, et al. J. Med. Chem. 1998, 41(4), 623; andYin, et al., 
Molecular Pharmacology, 2003, 63 (1), 211-223 the entire 
disclosures of Which are incorporated by reference herein in 
their entirety. 

[0102] In certain embodiments, the present invention pro 
vides selective androgen receptor modulators. In certain 
embodiments, the invention provides selective androgen 
receptor binding agents. In certain embodiments, the inven 
tion provides methods of making and methods of using selec 
tive androgen receptor modulators and/or selective androgen 
binding agents. In certain embodiments, selective androgen 
modulators are agonists, partial agonists, and/or antagonists 
for the androgen receptor. 

[0103] Certain compounds of the present invention may be 
represented by the formula: 

(I) 

or a pharmaceutically acceptable sale, ester, amide, or pro 
drug thereof. 

[0104] In certain embodiments, R1 is selected from hydro 
gen, F, Cl, and Cl-C3 aliphatic. In certain of such embodi 
ments, R1 is selected from Cl-C3 alkyl. 

[0105] In certain embodiments, R2 is selected from hydro 
gen, F, Cl, Br, C 1 -C4 aliphatic, C1 -C4 haloaliphatic, and C l-C4 
heteroaliphatic. In certain of such embodiments, R2 is 
selected from Cl-C4 alkyl, Cl-C4 haloalkyl, and Cl-C4 het 
eroalkyl. 

[0106] In certain embodiments, R3 and R4 are each inde 
pendently selected from hydrogen, Cl-C4 aliphatic, Cl-C4 
haloaliphatic, Cl-C4 heteroaliphatic, optionally substituted 
aryl and heteroaryl. In certain of such embodiments, R3 and 
R are each independently selected from Cl-C4 alkyl, Cl-C4 
haloalkyl, and Cl-C4 heteroalkyl. 
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[0107] In certain embodiments, R5 and R6 are each inde 
pendently selected from hydrogen, F, Cl, ORlO, Cl-C4 ali 
phatic, C l-C4 haloaliphatic, C 1 -C4 heteroaliphatic. In certain 
of such embodiments, R5 and R6 are each independently 
selected from Cl-C4 alkyl, Cl-C4 haloalkyl, and Cl-C4 het 
eroalkyl. 

[0108] In certain embodiments, R7 and R8 are each inde 
pendently selected from hydrogen, F, Cl, Cl-C4 aliphatic, 
Cl-C4 haloaliphatic, C 1 -C4 heteroaliphatic. In certain of such 
embodiments, R7 and R8 are each independently selected 
from C l-C4 alkyl, C 1 -C4 haloalkyl, and C 1 -C4 heteroalkyl. In 
certain embodiments, R7 and R8 taken together form a carbo 
nyl group. 

[0109] In certain embodiments, R9 is selected from halo 
gen, ORlO, SRIO, NRIORU, Cl-C4 haloaliphatic, Cl-C4 het 
eroaliphatic, and Cl-C4 heterohaloaliphatic. In certain 
embodiments, R9 is haloalkyl. In certain embodiments R9 is 
Cl-C4 heteroalkyl. In certain embodiments R9 is Cl-C4 het 
erohaloalkyl. 

[0110] In certain embodiments, R10 and R1 1 are each inde 
pendently selected from hydrogen, Cl-C4 aliphatic, phenyl, 
and benZyl. In certain embodiments, R10 and R11 are each 
independently selected from C l-C4 alkyl. 

[0111] In certain embodiments, n is 0 or 1. 

[0112] In embodiments in Which tWo or more of a particular 
variable are present, the identities of those tWo or more par 

ticular variables are selected independently and, thus, may be 
the same or different from each other. For example, certain 
compounds of the invention comprise tWo or more R10 
groups. The identities of those tWo or more R10 groups are 

each selected independently. Thus, in certain embodiments, 
those R1O groups are all the same as each other; in certain 
embodiments, those R1O groups are all different from each 
other; and in certain embodiments, some of those R1O groups 
are the same as at least one other R1O group and some are 

different from at least one other R1O group. 

[0113] Certain compounds of the present inventions may 
exist as stereoisomers including optical isomers. The present 
disclosure is intended to include all stereoisomers and both 
the racemic mixtures of such stereoisomers as Well as the 
individual enantiomers that may be separated according to 
methods that are knoWn in the art. 

[0114] In certain embodiments, a compound of Formula I is 
a selective androgen receptor modulator. In certain embodi 
ments, a compound of Formula I is a selective androgen 
receptor agonist. In certain embodiments, a compound of 
Formula I is a selective androgen receptor antagonist. In 
certain embodiments, a compound of Formula I is a selective 
androgen receptor partial agonist. In certain embodiments, a 
compound of Formula I is a tissue-speci?c selective androgen 
modulator. In certain embodiments, a compound of Formula 
I is a gene-speci?c selective androgen modulator. In certain 
embodiments, a compound of Formula I is a selective andro 
gen receptor binding compound. In certain embodiments, a 
compound of Formula I is a selective androgen receptor 
modulator that also modulates one or more other nuclear 

receptor. 
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[0190] 6-(2(R)-(2-Hydroxyethyl)-1-pyrrolidinyl)-4-trif 
luoromethyl-2(1H)-quinolinone (Compound 175); 

[0191] 6-(2(R)-(2-Oxoethyl)-1-pyrrolidinyl)-4-tri?uo 
romethyl-2(1H)-quinolinone (Compound 176); 

[0192] 6-(2 (R)-AcetyloXymethyl-6(R) -methyl-1 -piperidi 
nyl)-4-tri?uoromethyl-2(1H)-quinolinone (Compound 
177); 

[0193] 6-(2(R)-(1(R)-Chloro-2-hydroxymethyl)-1-pyrro 
lidinyl)-4-tri?uoromethyl-2(1H)-quinolinone (Compound 
178); 

[0194] 6-(2(R)-Hydroxymethyl-6(R)-methyl-1-piperidi 
nyl)-4-tri?uoromethyl-2(1H)-quinolinone (Compound 
179); 

[0195] 6-(2 (R)-(1 (R) -HydroXy-2,2,2-tri?uoroethyl) 
6(R)-methyl-1-piperidinyl)-4-tri?uoromethyl-2(1H) 
quinolinone (Compound 180); 

[0196] 6-(2 (R)-(1 (S) -HydroXy-2,2,2-tri?uoroethyl)-5 (R) 
methyl-1-pyrrolidinyl)-4-chlorodi?uoromethyl-2(1H) 
quinolinone (Compound 181); 

[0197] 6-(2 (R)-(1 (R) -HydroXy-2,2,2-tri?uoroethyl) 
5(R)-methyl-1-pyrrolidinyl)-4-chlorodi?uoromethyl 
2( 1 H) -quinolinone (Compound 182); 

[0198] 6-(2(R)-(1(S)-Hydroxy-2,2,2-tri?uoroethyl)-5(S) 
methyl-1-pyrrolidinyl)-4-chlorodi?uoromethyl-2(1H) 
quinolinone (Compound 183); 

[0199] 6-(2 (R)-(2(S) -HydroXy-3,3 ,3 -tri?uoropropyl)-1 - 
pyrrolidinyl) -4 -tri?uoromethyl-2( 1 H) -quinolinone (Com 
pound 184); 
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[0200] 6-(2(R)-(2 (R) -hydroxy-3 ,3 ,3 -tri?uoropropyl)-1 - 
pyrrolidinyl) -4 -tri?uoromethyl-2(1 H) -quinolinone (Com 
pound 1 85), 

[0201] 6-(2(R)-Acetyloxymethyl-6(R)-methyl-1-piperidi 
nyl)-4-tri?uoromethyl-2( 1 H) -quinolinone (Compound 
1 86); 

[0202] 6-(2(R)-Hydroxyethyl-5 (R) -methyl-1 -pyrrolidi 
nyl)-4-tri?uoromethyl-2( 1 H) -quinolinone (Compound 
1 87); 

[0203] 6-(2(R)-HydroXyethyl-5(S)-methyl-1-pyrrolidi 
nyl)-4-tri?uoromethyl-2( 1 H) -quinolinone (Compound 
1 88); 

[0204] 6-(2(R)-AcetyloXyethyl-5(R)-methyl-1-pyrrolidi 
nyl)-4-tri?uoromethyl-2( 1 H) -quinolinone (Compound 
1 89); 

[0205] 6-(2(R)-(1(S)-Hydroxy-2,2,2-tri?uoroethyl)-4(S) 
?uoro-l -pyrrolidinyl) -4 -tri?uoromethyl-2(1 H) -quinoli 
none (Compound 190); 

[0206] 6-(2(R)-(1 (R) -HydroXy-2,2,2-tri?uoroethyl) -4(S) 
?uoro-l -pyrrolidinyl) -4 -tri?uoromethyl-2(1 H) -quinoli 
none (Compound 191); 

[0207] and pharmaceutically acceptable salts, esters, 
amides, and/or prodrugs of any of those compounds. 

[0208] The following table provides examples of certain 
variables from various Markush groups in this application. 
One of ordinary skill in the art Will recognize that the vari 
ables and groups of variables may selected in any combina 
tion. One of ordinary skill in the art Will also recogniZe that 
this table is merely illustrative of certain combinations and 
does not limit the invention in any Way. 

Markush Group A Markush Group B Markush Group C Markush Group D 

R1 hydrogen, F, Cl and hydrogen and F and Cl hydrogen 
C 7C3 aliphatic C 7C2 alkyl 

R2 hydrogen, F, Cl, hydrogen, , CFCZ F, Cl and Br hydrogen 
Br, C1414 aliphatic, alkyl, CFCZ 
C 1*C4 haloaliphatic haloalkyl, and 
and C FCZ heteroalkyl 
C PC4 
heteroaliphatic 

R3 hydrogen, CFC)‘ hydrogen, CFCZ optionally hydrogen 
aliphatic, C1414 alkyl, C FCZ substituted aryl and 
haloaliphatic, C 1*C4 haloalkyl, and heteroaryl 
heteroaliphatic, C 7C2 heteroalkyl 
optionally 
substituted aryl, 
optionally 
substituted 

heteroaryl 
R4 hydrogen, CFC)‘ hydrogen, CFCZ optionally hydrogen 

aliphatic, C1414 alkyl, C 7C2 substituted aryl and 
haloaliphatic, C 1*C4 haloalkyl, and heteroaryl 
heteroaliphatic, C FCZ heteroalkyl 
optionally 
substituted aryl, 
optionally 
substituted 
heteroaryl 

R5 hydrogen, F, Cl, hydrogen, ORIO, F and Cl hydrogen 
CFC2 alkyl, CF02, 
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-continued 
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Markush Group A Markush Group B Markush Group C Markush Group D 

R6 

R10 

R11 

R12 

aliphatic, C 1*C4 
haloaliphatic and 
C 1*C4 
heteroaliphatic 
hydrogen, F, Cl, 
0R”, CF04 
aliphatic, C 1*C4 
haloaliphaticand 
C 1*C4 
heteroaliphatic 
hydrogen, F, Cl, 
C 1*C4 aliphatic, C 1* 
C 4 haloaliphatic 

and C1414 
heteroaliphatic 
or 

R7 and R8 taken 
together form a 
carbonyl group 
hydrogen, F, Cl, 
CFC4 aliphaticl, Cr 
C4 haloaliphatic 
and C1414 
heteroaliphatic 
or 

R7 and R8 taken 
together form a 
carbonyl group 
halogen, ORIO. 
SRIO, NRlORll, Cr 
C4 heteroaliphatic 
C 1*C4, haloaliphatic 
and C1414 
heterohaloaliphatic 
hydrogen, C1414 
aliphatic, phenyl 
and benZyl, 
hydrogen, C1414 
aliphatic, phenyl 
and benZyl, 
0 or 1 

C 1*C2haloalkyl and 
C 7C2 heteroalkyl 

hydrogen, ORIO, 
CFC2 alkyl, C1412, 
C FCZ haloalkyl and 
C FCZ heteroalkyl 

hydrogen, C1412 
alkyl, C1412 
haloalkyl and C1412 
heteroalkyl 

hydrogen, C1412 
alkyl, C1412 
haloalkyl and C1412 
heteroalkyl 

ORIO SRIO 
NRIORU and c1£2 
haloalkyl 

hydrogen and 
C FCZ alkyl 

hydrogen and 
C FCZ alkyl 

0 

FandCl 

FandCl 

FandCl 

OR” and SR“), 

phenyl and benZyl 

phenyl and benZyl 

hydro gen 

hydro gen 

hydro gen 

halogen 

hydro gen 

hydro gen 

Certain Synthesis Methods 

[0209] Certain synthetic schemes are noW provided. The 
synthetic schemes are provided only to illustrate possible 
Ways to make prepare compounds of the invention and do not 
limit the invention in any Way. One of skill in the art Will 
recognize that compounds of the present invention may be 
synthesized through any of a variety of schemes using a 

R2 

EtOZC 

Br R1 

variety of different starting materials. In Scheme I the R 
groups (e.g., R. R2, etc.) correspond to the speci?c substitu 
tion patterns noted in the Examples. However, it Will be 
understood by those skilled in the art that other functionalities 
disclosed herein at the indicated positions of compounds of 
formula I also comprise potential substituents for the analo 
gous positions on the structures Within Scheme I. 

Schernel 

R2 

R1 Br R1 Br 
/ 

H2SO4 
—> 

1000 C. 

O N 
a H 
3 4 

iPrI, CsF 
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-continued 
R2 
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s 

R2 R2 
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/ : AcOH / : 
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10 

[0210] Scheme I describes the syntheses of the 6-cy 
cloamino compounds of Structures 10. The process begins 
With a step-Wise Knorr reaction, in Which 4-Bromoaniline 
(Structure 1) and a 3-ketoester (Structure 2) such as the trif 
luoroacetoacetate are heated in re?ux in toluene provides an 
amide (Structure 3) and heating of the amide in concentrated 
sulfuric acid affords 4-bromoquinolinones as Structure 4. 
Treatment of quinolinones of Structure 4 With 2-iodopropane, 
catalyzed by cesium ?uoride in DMF afford alkoxyquinoline 
compounds of Structure 5. Palladium-catalyzed coupling 
reaction betWeen bromoquinolines of Structure 5 and 
cycloalkylamines of Structure 6 gives compounds of Struc 
tures 7. Manipulation of the substitution pattern of Structure 
7 affords intermediates of Structure 9. Alternately, palladium 
catalyZed coupling of bromoquinolines of Structure 5 and 
cycloalkylamines of Structure 8 directly gives compounds of 
Structures 9. Hydrolysis of the quinoline compounds (Struc 
tures 9) in acidic condition provides compounds of Structures 
10. 

[0211] In certain embodiments, the invention provides a 
salt corresponding to any of the compounds provided herein. 
In certain embodiments, the invention provides a salt corre 
sponding to a selective androgen receptor modulator. In cer 
tain embodiments, the invention provides a salt correspond 
ing to a selective androgen receptor binding agent. In certain 
embodiments, a salt is obtained by reacting a compound With 
an inorganic acid, such as hydrochloric acid, hydrobromic 
acid, sulfuric acid, nitric acid, phosphoric acid, methane 
sulfonic acid, ethanesulfonic acid, p-toluenesulfonic acid, 

salicylic acid, and the like. In certain embodiments, a salt is 
obtained by reacting a compound With a base to form a salt 
such as an ammonium salt, an alkali metal salt, such as a 

sodium or a potassium salt, an alkaline earth metal salt, such 
as a calcium or a magnesium salt, a salt of organic bases such 

as dicyclohexylamine, N-methyl-D-glucamine, tris(hy 
droxymethyl)methylamine, and salts With amino acids such 
as arginine, lysine, and the like. 

[0212] In certain embodiments, one or more carbon atoms 
of a compound of the present invention is replaced With 
silicon. See e. g., International Patent Application No. WO 

03/037905Al; Tacke & Zilch, Endeavour, New Series, 
10: 191-197 (1986); Bains & Tacke, Curr. Opin. Drug Discov 
Devel. 6152643 (2003). In certain embodiments, compounds 
of the present invention comprising one or more silicon atoms 
possess certain desired properties, including, but not limited 
to, greater stability and/ or longer half-life in a patient, When 
compared to the same compound in Which none of the carbon 
atoms have been replaced With a silicon atom. 

[0213] Protecting groups that may be used in the present 
invention include those that are commonly knoWn to those 
skilled in the art. Such groups include, but are not limited to 
TBDMS, TBS and BenZyl. 

[0214] The compounds of the present invention also 
include isotopically labeled and radio-labeled compounds, 
Which can be prepared by those of skilled in the art. 
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Certain Assays 

[0215] In certain embodiments, compounds of the present 
invention are capable of modulating activity of androgen 
receptors in a “co-transfection” assay (also called a “cis 
trans” assay), Which has been discussed previously. See e.g., 
Evans et al., Science, 240:889-95 (1988); Us. Pat. Nos. 
4,981,784 and 5,071,773; Pathirana et al., Mol. Pharm. 
47:630-35 (1995)). Modulating activity in a co-transfection 
assay has been shoWn to correlate With in vivo modulating 
activity. Thus, in certain embodiments, co -transfection assays 
are predictive of in vivo activity. See, e.g., Berger et al., J. 
Steroid Biochem. Molec. Biol. 41:773 (1992). 

[0216] In certain co-transfection assays, tWo different co 
transfection plasmids are prepared. In the ?rst co-transfection 
plasmid, cloned cDNA encoding an intracellular receptor 
(e.g., androgen receptor) is operatively linked to a constitu 
tive promoter (e.g., an SV 40 promoter). In the second co 
transfection plasmid, cDNA encoding a reporter protein, such 
as ?re?y luciferase (LUC), is operatively linked to a promoter 
that is activated by a receptor-dependant activation factor. 
Both co-transfection plasmids are co-transfected into the 
same cells. Expression of the ?rst co-transfection plasmid 
results in production of the intracellular receptor protein. 
Activation of that intracellular receptor protein (e. g., by bind 
ing of an agonist) results in production of a receptor-depen 
dant activation factor for the promoter of the second co 
transfection plasmid. That receptor-dependant activation 
factor in turn results in expression of the reporter protein 
encoded on the second co-transfection plasmid. Thus, 
reporter protein expression is linked to activation of the recep 
tor. Typically, that reporter activity can be conveniently mea 
sured (e.g., as luciferase production). 

[0217] Certain co-transfection assays can be used to iden 
tify agonists, partial agonists, and/or antagonists of intracel 
lular receptors. In certain embodiments, to identify agonists, 
co-transfected cells are exposed to a test compound. If the test 
compound is an agonist or partial agonist, reporter activity is 
expected to increase compared to co-transfected cells in the 
absence of the test compound. In certain embodiments, to 
identify antagonists, the cells are exposed to a knoWn agonist 
(e. g., an androgen for the androgen receptor) in the presence 
and absence of a test compound. If the test compound is an 
antagonist, reporter activity is expected to decrease relative to 
that of cells exposed only to the knoWn agonist. 

[0218] In certain embodiments, compounds of the inven 
tion are used to detect the presence, quantity and/or state of 
receptors in a sample. In certain of such embodiments, 
samples are obtained from a patient. In certain embodiments, 
compounds are radio- or isotopically-labeled. For example, 
compounds of the present invention that selectively bind 
androgen receptors may be used to determine the presence of 
such receptors in a sample, such as cell homogenates and 
lysates. 
Certain Pharmaceutical Compositions 

[0219] In certain embodiments, at least one selective andro 
gen receptor modulator, or pharmaceutically acceptable salt, 
ester, amide, and/ or prodrug thereof, either alone or com 
bined With one or more pharmaceutically acceptable carriers, 
forms a pharmaceutical composition. Techniques for formu 
lation and administration of compounds of the present inven 
tion may be found for example, in “Remington’s Pharmaceu 
tical Sciences,” Mack Publishing Co., Easton, Pa., 18th 
edition, 1990. 
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[0220] In certain embodiments, a pharmaceutical compo 
sition comprising one or more compounds of the present 
invention is prepared using knoWn techniques, including, but 
not limited to mixing, dissolving, granulating, dragee-mak 
ing, levigating, emulsifying, encapsulating, entrapping or 
tabletting processes. 

[0221] In certain embodiments, a pharmaceutical compo 
sitions comprising one or more compounds of the present 
invention is a liquid (e.g., a suspension, elixir and/or solu 
tion). In certain of such embodiments, a liquid pharmaceuti 
cal composition comprising one or more compounds of the 
present invention is prepared using ingredients knoWn in the 
art, including, but not limited to, Water, glycols, oils, alcohols, 
?avoring agents, preservatives, and coloring agents. 

[0222] In certain embodiments, a pharmaceutical compo 
sition comprising one or more compounds of the present 
invention is a solid (e.g., a poWder, tablet, and/ or capsule). In 
certain of such embodiments, a solid pharmaceutical compo 
sition comprising one or more compounds of the present 
invention is prepared using ingredients knoWn in the art, 
including, but not limited to, starches, sugars, diluents, granu 
lating agents, lubricants, binders, and disintegrating agents. 

[0223] In certain embodiments, a pharmaceutical compo 
sition comprising one or more compounds of the present 
invention is formulated as a depot preparation. Certain of 
such depot preparations are typically longer acting than non 
depot preparations. In certain embodiments, such prepara 
tions are administered by implantation (for example subcu 
taneously or intramuscularly) or by intramuscular injection. 
In certain embodiments, depot preparations are prepared 
using suitable polymeric or hydrophobic materials (for 
example an emulsion in an acceptable oil) or ion exchange 
resins, or as sparingly soluble derivatives, for example, as a 
sparingly soluble salt. 

[0224] In certain embodiments, a pharmaceutical compo 
sition comprising one or more compounds of the present 
invention comprises a delivery system. Examples of delivery 
systems include, but are not limited to, liposomes and emul 
sions. Certain delivery systems are useful for preparing cer 
tain pharmaceutical compositions including those compris 
ing hydrophobic compounds. In certain embodiments, certain 
organic solvents such as dimethylsulfoxide are used. 

[0225] In certain embodiments, a pharmaceutical compo 
sition comprising one or more compounds of the present 
invention comprises one or more tissue-speci?c delivery mol 
ecules designed to deliver the pharmaceutical agent to spe 
ci?c tissues or cell types. For example, in certain embodi 
ments, pharmaceutical compositions include liposomes 
coated With a tissue-speci?c antibody. 

[0226] In certain embodiments, a pharmaceutical compo 
sition comprising one or more compounds of the present 
invention comprises a co-solvent system. Certain of such 
co-solvent systems comprise, for example, benZyl alcohol, a 
nonpolar surfactant, a Water-miscible organic polymer, and 
an aqueous phase. In certain embodiments, such co-solvent 
systems are used for hydrophobic compounds. A non-limit 
ing example of such a co-solvent system is the VPD co 
solvent system, Which is a solution of absolute ethanol com 
prising 3% W/v benZyl alcohol, 8% W/v of the nonpolar 
surfactant Polysorbate 80TM, and 65% W/v polyethylene gly 
col 300. The proportions of such co-solvent systems may be 
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varied considerably Without signi?cantly altering their solu 
bility and toxicity characteristics. Furthermore, the identity of 
co-solvent components may be varied: for example, other 
surfactants may be used instead of Polysorbate 80TM; the 
percentage of polyethylene glycol may be varied; other bio 
compatible polymers may replace polyethylene glycol, e.g., 
polyvinyl pyrrolidone; and other sugars or polysaccharides 
may substitute for dextrose. 

[0227] In certain embodiments, a pharmaceutical compo 
sition comprising one or more compounds of the present 
invention comprises a sustained-release system. A non-lim 
iting example of such a sustained-release system is a semi 
permeable matrix of solid hydrophobic polymers. In certain 
embodiments, sustained-release systems may, depending on 
their chemical nature, release compounds over a period of 
hours, days, Weeks or months. 

[0228] Certain compounds used in pharmaceutical compo 
sition of the present invention may be provided as pharma 
ceutically acceptable salts With pharmaceutically compatible 
counterions. Phar'maceutically compatible salts may be 
formed With many acids, including but not limited to hydro 
chloric, sulfuric, acetic, lactic, tartaric, malic, succinic, etc. 

[0229] In certain embodiments, a pharmaceutical compo 
sition comprising one or more compounds of the present 
invention comprises an active ingredient in a therapeutically 
effective amount. In certain embodiments, the therapeutically 
effective amount is su?icient to prevent, alleviate or amelio 
rate symptoms of a disease or to prolong the survival of the 
subject being treated. Determination of a therapeutically 
effective amount is Well Within the capability of those skilled 
in the art. 

[0230] In certain embodiments, a pharmaceutical compo 
sition comprising one or more compounds of the present 
invention is formulated as a prodrug. In certain embodiments, 
prodrugs are useful because they are easier to administer than 
the corresponding active form. For example, in certain 
instances, a prodrug may be more bioavailable (e.g., through 
oral administration) than is the corresponding active form. In 
certain instances, a prodrug may have improved solubility 
compared to the corresponding active form. In certain 
embodiments, a prodrug is an ester. In certain embodiments, 
such prodrugs are less Water soluble than the corresponding 
active form. In certain instances, such prodrugs possess supe 
rior transmittal across cell membranes, Where Water solubility 
is detrimental to mobility. In certain embodiments, the ester in 
such prodrugs is metabolically hydrolyZed to carboxylic acid. 
In certain instances the carboxylic acid containing compound 
is the corresponding active form. In certain embodiments, a 
prodrug comprises a short peptide (polyaminoacid) bound to 
an acid group. In certain of such embodiments, the peptide is 
metaboliZed to form the corresponding active form. 

[0231] In certain embodiments, a pharmaceutical compo 
sition comprising one or more compounds of the present 
invention is useful for treating a conditions or disorder in a 
mammalian, and particularly in a human patient. Suitable 
administration routes include, but are not limited to, oral, 
rectal, transmucosal, intestinal, enteral, topical, suppository, 
through inhalation, intrathecal, intraventricular, intraperito 
neal, intranasal, intraocular and parenteral (e.g., intravenous, 
intramuscular, intramedullary, and subcutaneous). In certain 
embodiments, pharmaceutical intrathecals are administered 
to achieve local rather than systemic exposures. For example, 
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pharmaceutical compositions may be injected directly in the 
area of desired effect (e. g., in the renal or cardiac area). 

[0232] In certain embodiments, a pharmaceutical compo 
sition comprising one or more compounds of the present 
invention is administered in the form of a dosage unit (e.g., 
tablet, capsule, bolus, etc.). In certain embodiments, such 
dosage units comprise a selective androgen receptor modu 
lator in a dose from about 1 ug/kg of body Weight to about 50 
mg/kg of body Weight. In certain embodiments, such dosage 
units comprise a selective androgen receptor modulator in a 
dose from about 2 ug/kg of body Weight to about 25 mg/kg of 
body Weight. In certain embodiments, such dosage units com 
prise a selective androgen receptor modulator in a dose from 
about 10 ug/kg of body Weight to about 5 mg/kg of body 
Weight. In certain embodiments, pharmaceutical composi 
tions are administered as needed, once per day, tWice per day, 
three times per day, or four or more times per day. It is 
recogniZed by those skilled in the art that the particular dose, 
frequency, and duration of administration depends on a num 
ber of factors, including, Without limitation, the biological 
activity desired, the condition of the patient, and tolerance for 
the pharmaceutical composition. 

[0233] In certain embodiments, a pharmaceutical compo 
sition comprising a compound of the present invention is 
prepared for oral administration. In certain of such embodi 
ments, a pharmaceutical composition is formulated by com 
bining one or more compounds of the present invention With 
one or more pharmaceutically acceptable carriers. Certain of 
such carriers enable compounds of the invention to be formu 
lated as tablets, pills, dragees, capsules, liquids, gels, syrups, 
slurries, suspensions and the like, for oral ingestion by a 
patient. In certain embodiments, pharmaceutical composi 
tions for oral use are obtained by mixing one or more com 
pounds of the present invention and one or more solid excipi 
ent. Suitable excipients include, but are not limited to, ?llers, 
such as sugars, including lactose, sucrose, mannitol, or sor 
bitol; cellulose preparations such as, for example, maiZe 
starch, Wheat starch, rice starch, potato starch, gelatin, gum 
tragacanth, methyl cellulose, hydroxypropylmethyl-cellu 
lose, sodium carboxymethylcellulose, and/or polyvinylpyr 
rolidone (PVP). In certain embodiments, such a mixture is 
optionally ground and auxiliaries are optionally added. In 
certain embodiments, pharmaceutical compositions are 
formed to obtain tablets or dragee cores. In certain embodi 
ments, disintegrating agents (e.g., cross-linked polyvinyl pyr 
rolidone, agar, or alginic acid or a salt thereof, such as sodium 
alginate) are added. 

[0234] In certain embodiments, dragee cores are provided 
With coatings. In certain of such embodiments, concentrated 
sugar solutions may be used, Which may optionally contain 
gum arabic, talc, polyvinyl pyrrolidone, carbopol gel, poly 
ethylene glycol, and/or titanium dioxide, lacquer solutions, 
and suitable organic solvents or solvent mixtures. Dyestuffs 
or pigments may be added to tablets or dragee coatings. 

[0235] In certain embodiments, pharmaceutical composi 
tions for oral administration are push-?t capsules made of 
gelatin. Certain of such push-?t capsules comprise one or 
more compounds of the present invention in admixture With 
one or more ?ller such as lactose, binders such as starches, 
and/or lubricants such as talc or magnesium stearate and, 
optionally, stabiliZers. In certain embodiments, pharmaceuti 
cal compositions for oral administration are soft, sealed cap 
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sules made of gelatin and a plasticizer, such as glycerol or 
sorbitol. In certain soft capsules, one or more compounds of 
the present invention are be dissolved or suspended in suitable 
liquids, such as fatty oils, liquid para?in, or liquid polyethyl 
ene glycols. In addition, stabilizers may be added. 

[0236] In certain embodiments, pharmaceutical composi 
tions are prepared for buccal administration. Certain of such 
pharmaceutical compositions are tablets or lozenges formu 
lated in conventional manner. 

[0237] In certain embodiments, a pharmaceutical compo 
sition is prepared for administration by inj ection (e. g., intra 
venous, subcutaneous, intramuscular, etc.). In certain of such 
embodiments, a pharmaceutical composition comprises a 
carrier and is formulated in aqueous solution, such as Water or 
physiologically compatible buffers such as Hanks’s solution, 
Ringer’s solution, or physiological saline buffer. In certain 
embodiments, other ingredients are included (e.g., ingredi 
ents that aid in solubility or serve as preservatives). In certain 
embodiments, injectable suspensions are prepared using 
appropriate liquid carriers, suspending agents and the like. 
Certain pharmaceutical compositions for injection are pre 
sented in unit dosage form, e.g., in ampoules or in multi-dose 
containers. Certain pharmaceutical compositions for injec 
tion are suspensions, solutions or emulsions in oily or aque 
ous vehicles, and may contain formulatory compositions such 
as suspending, stabilizing and/or dispersing agents. Certain 
solvents suitable for use in pharmaceutical compositions for 
injection include, but are not limited to, lipophilic solvents 
and fatty oils, such as sesame oil, synthetic fatty acid esters, 
such as ethyl oleate or triglycerides, and liposomes. Aqueous 
injection suspensions may contain substances that increase 
the viscosity of the suspension, such as sodium carboxym 
ethyl cellulose, sorbitol, or dextran. Optionally, such suspen 
sions may also contain suitable stabilizers or agents that 
increase the solubility of the compounds to alloW for the 
preparation of highly concentrated solutions. 

[0238] In certain embodiments, a pharmaceutical compo 
sition is prepared for transmucosal administration. In certain 
of such embodiments penetrants appropriate to the barrier to 
be permeated are used in the formulation. Such penetrants are 
generally knoWn in the art. 

[0239] In certain embodiments, a pharmaceutical compo 
sition is prepared for administration by inhalation. Certain of 
such pharmaceutical compositions for inhalation are pre 
pared in the form of an aerosol spray in a pressurized pack or 
a nebulizer. Certain of such pharmaceutical compositions 
comprise a propellant, e.g., dichlorodi?uoromethane, trichlo 
ro?uoromethane, dichlorotetra?uoroethane, carbon dioxide 
or other suitable gas. In certain embodiments using a pressur 
ized aerosol, the dosage unit may be determined With a valve 
that delivers a metered amount. In certain embodiments, cap 
sules and cartridges for use in an inhaler or insuf?ator may be 
formulated. Certain of such formulations comprise a poWder 
mixture of a compound of the invention and a suitable poWder 
base such as lactose or starch. 

[0240] In certain embodiments, a pharmaceutical compo 
sition is prepared for rectal administration, such as a supposi 
tories or retention enema. Certain of such pharmaceutical 
compositions comprise knoWn ingredients, such as cocoa 
butter and/or other glycerides. 

[0241] In certain embodiments, a pharmaceutical compo 
sition is prepared for topical administration. Certain of such 
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pharmaceutical compositions comprise bland moisturizing 
bases, such as ointments or creams. Exemplary suitable oint 
ment bases include, but are not limited to, petrolatum, petro 
latum plus volatile silicones, lanolin and Water in oil emul 
sions such as EucerinTM, available from Beiersdorf 
(Cincinnati, Ohio). Exemplary suitable cream bases include, 
but are not limited to, NiveaTM Cream, available from Beiers 
dorf (Cincinnati, Ohio), cold cream (USP), Purpose 
CreamTM, available from Johnson & Johnson (NeW Brun 
sWick, N.J.), hydrophilic ointment (USP) and LubridermTM, 
available from P?zer (Morris Plains, NI.) 

[0242] In certain embodiments, the formulation, route of 
administration and dosage for a pharmaceutical agent of the 
present invention can be chosen in vieW of a particular 
patient’s condition. (See e.g., Fingl et al. 1975, in “The Phar 
macological Basis of Therapeutics”, Ch. 1 p. 1). In certain 
embodiments, a pharmaceutical agent is administered as a 
single dose. In certain embodiments, a pharmaceutical agent 
is administered as a series of tWo or more doses administered 
over one or more days. 

[0243] In certain embodiments, a pharmaceutical agent of 
the present invention is administered to a patient betWeen 
about 0.1% and 500%, more preferably betWeen about 25% 
and 75% of an established human dosage. Where no human 
dosage is established, a suitable human dosage may be 
inferred from ED50 or ID50 values, or other appropriate 
values derived from in vitro or in vivo studies. 

[0244] In certain embodiments, a daily dosage regimen for 
a patient comprises an oral dose of betWeen 0.1 mg and 2000 
mg of a compound of the present invention. In certain 
embodiments, a daily dosage regimen is administered as a 
single daily dose. In certain embodiments, a daily dosage 
regimen is administered as tWo, three, four, or more than four 
doses. 

[0245] In certain embodiments, a pharmaceutical agent of 
the present invention is administered by continuous intrave 
nous infusion. In certain of such embodiments, from 0.1 mg 
to 500 mg of a composition of the present invention is admin 
istered per day. 

[0246] In certain embodiments, a pharmaceutical agent of 
the invention is administered for a period of continuous 
therapy. For example, a pharmaceutical agent of the present 
invention may be administered over a period of days, Weeks, 
months, or years. 

[0247] Dosage amount, interval betWeen doses, and dura 
tion of treatment may be adjusted to achieve a desired effect. 
In certain embodiments, dosage amount and interval betWeen 
doses are adjusted to maintain a desired concentration on 
compound in a patient. For example, in certain embodiments, 
dosage amount and interval betWeen doses are adjusted to 
provide plasma concentration of a compound of the present 
invention at an amount suf?cient to achieve a desired effect. 
In certain of such embodiments the plasma concentration is 
maintained above the minimal effective concentration 
(MEC). In certain embodiments, pharmaceutical agents and 
compositions of the present invention are administered With a 
dosage regimen designed to maintain a concentration above 
the MEC for 10-90% of the time, betWeen 30-90% of the 
time, or betWeen 50-90% of the time. 

[0248] In certain embodiments in Which a pharmaceutical 
agent or composition is administered locally, the dosage regi 
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men is adjusted to achieve a desired local concentration of a 
compound of the present invention. 

[0249] In certain embodiments, a pharmaceutical compo 
sition may be presented in a pack or dispenser device Which 
may contain one or more unit dosage forms containing the 
active ingredient. The pack may for example comprise metal 
or plastic foil, such as a blister pack. The pack or dispenser 
device may be accompanied by instructions for administra 
tion. The pack or dispenser may also be accompanied With a 
notice associated With the container in form prescribed by a 
governmental agency regulating the manufacture, use, or sale 
of pharmaceuticals, Which notice is re?ective of approval by 
the agency of the form of the drug for human or veterinary 
administration. Such notice, for example, may be the labeling 
approved by the Us. Food and Drug Administration for pre 
scription drugs, or the approved product insert. Compositions 
comprising a compound of the invention formulated in a 
compatible pharmaceutical carrier may also be prepared, 
placed in an appropriate container, and labeled for treatment 
of an indicated condition. 

[0250] In certain embodiments, a pharmaceutical compo 
sition is in poWder form for constitution With a suitable 
vehicle, e.g., sterile pyrogen-free Water, before use. 

Certain Combination Therapies 

[0251] In certain embodiments, one or more pharmaceuti 
cal agents of the present invention are co-administered With 
one or more other pharmaceutical agents. In certain embodi 
ments, such one or more other pharmaceutical agents are 
designed to treat the same disease or condition as the one or 
more pharmaceutical agents of the present invention. In cer 
tain embodiments, such one or more other pharmaceutical 
agents are designed to treat a different disease or condition as 
the one or more pharmaceutical agents of the present inven 
tion. In certain embodiments, such one or more other phar 
maceutical agents are designed to treat an undesired effect of 
one or more pharmaceutical agents of the present invention. 
In certain embodiments, one or more pharmaceutical agents 
of the present invention is co-administered With another phar 
maceutical agent to treat an undesired effect of that other 
pharmaceutical agent. In certain embodiments, one or more 
pharmaceutical agents of the present invention and one or 
more other pharmaceutical agents are administered at the 
same time. In certain embodiments, one or more pharmaceu 
tical agents of the present invention and one or more other 
pharmaceutical agents are administered at the different times. 
In certain embodiments, one or more pharmaceutical agents 
of the present invention and one or more other pharmaceutical 
agents are prepared together in a single formulation. In cer 
tain embodiments, one or more pharmaceutical agents of the 
present invention and one or more other pharmaceutical 
agents are prepared separately. 

[0252] Examples of pharmaceutical agents that may be co 
administered With a pharmaceutical agent of the present 
invention include, but are not limited to, analgesics (e.g., 
acetaminophen); anti-in?ammatory agents, including, but not 
limited to non-steroidal anti-in?ammatory drugs (e.g., ibu 
profen, COX-1 inhibitors, and COX-2, inhibitors); salicy 
lates; antibiotics; antivirals; antifungal agents; antidiabetic 
agents (e.g., biguanides, glucosidase inhibitors, insulins, sul 
fonylureas, and thiaZolidinediones); adrenergic modi?ers; 
diuretics; hormones (e. g., anabolic steroids, androgen, estro 
gen, calcitonin, progestin, somatostatin, and thyroid hor 
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mones); immunomodulators; muscle relaxants; antihista 
mines; osteoporosis agents (e.g., biphosphonates, calcitonin, 
and estrogens); prostaglandins, antineoplastic agents; psy 
chotherapeutic agents; sedatives; poison oak or poison sumac 
products; antibodies; and vaccines. 

Certain Indications 

[0253] In certain embodiments, the invention provides 
methods of treating a patient comprising administering one or 
more compounds of the present invention. In certain embodi 
ments, such patient suffers from a androgen receptor medi 
ated condition. In certain embodiments, a patient is treated 
prophylactically to reduce or prevent the occurrence of a 
condition. 

[0254] Exemplary conditions that may be treated With one 
or more compounds of the present invention included, but are 
not limited to, acne, male-pattern baldness, Wasting diseases, 
hirsutism, hypogonadism, osteoporosis, infertility, impo 
tence, obesity, and cancer. In certain embodiments, one or 
more compounds of the present invention are used to stimu 
late hematopoiesis. In certain embodiments, one or more 
compounds of the present invention are used for contracep 
tion. 

[0255] In certain embodiments, one or more compounds of 
the present invention are used to treat cancer. Certain exem 
plary cancers include, but are not limited to, breast cancer, 
colorectal cancer, gastric carcinoma, glioma, head and neck 
squamous cell carcinoma, papillary renal carcinoma, leuke 
mia, lymphoma, Li-Fraumeni syndrome, malignant pleural 
mesothelioma, melanoma, multiple myeloma, non-small cell 
lung cancer, synovial sarcoma, thyroid carcinoma, transi 
tional cell carcinoma of urinary bladder, and prostate cancer, 
including, but not limited to prostatic hyperplasia. 

[0256] In certain embodiments, one or more compounds of 
the present invention are used to improve athletic perfor 
mance. In certain of such embodiments, one or more com 
pounds of the present invention are used, for example to 
shorten the time normally needed to recover from physical 
exertion or to increase muscle strength. Athletes to Whom one 
or more compounds of the present invention may be admin 
istered include, but are not limited to, horses, dogs, and 
humans. In certain embodiments, one or more compounds of 
the present invention are administered to an athlete engaged 
in a professional or recreational competition, including, but 
not limited to Weight-lifting, body-building, track and ?eld 
events, and any of various team sports. 

[0257] In certain embodiments, the invention provides 
methods for treating a patient comprising administering one 
or more selective androgen receptor agonists and/or partial 
agonists. Exemplary conditions that may be treated With such 
selective androgen receptor agonists and/or partial agonist 
include, but are not limited to, hypogonadism, Wasting dis 
eases, cancer cachexia, frailty, infertility, and osteoporosis. In 
certain embodiments, a selective androgen receptor agonist 
or partial agonist is used for male hormone replacement 
therapy. In certain embodiments, one or more selective andro 
gen receptor agonists and/or partial agonists are used to 
stimulate hematopoiesis. In certain embodiments, a selective 
androgen receptor agonist or partial agonist is used as an 
anabolic agent. In certain embodiments, a selective androgen 
receptor agonist and/or partial agonist is used to improve 
athletic performance. 
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[0258] In certain embodiments, the invention provides 
methods for treating a patient comprising administering one 
or more selective androgen receptor antagonists and/or partial 
agonists. Exemplary conditions that may be treated With such 
one or more selective androgen receptor antagonists and/or 
partial agonists include, but are not limited to, hirsutism, 
acne, male-pattem baldness, prostatic hyperplasia, and can 
cer, including, but not limited to, various hormone-dependent 
cancers, including, Without limitation, prostate and breast 
cancer. 

EXAMPLES 

[0259] The folloWing examples, including experiments and 
results achieved, are provided for illustrative purposes only 
and are not to be construed as limiting the present invention. 

Example 1 

(R)-6-(2-(2,2,2-Tri?uoroethyl)-1-pyrrolidinyl)-4 
tri?uoromethyl-2(1H)-quinolinone (Compound 101, 
Structure 10 of Scheme 1, Where Rl=R3=R4=R5=R6= 

[0260] This compound Was prepared by the general proce 
dure illustrated in Scheme I as a yelloW solid: 1H NMR (500 
MHZ, CDCl3) 11.78 (bs, 1H), 7.36 (d, 2H, J=8.9), 7.08 (s, 
1H), 6.99 (dd, 1H, J=2.4 and 8.9), 6.89 (bs, 1H), 4.08 (bt, 1H, 
J=8.9), 3.52 (m, 1H), 3.24 (m, 1H), 2.49 (m, 1H), 2.22-2.07 
(m, 5H). 

Example 2 

(R)-6-(2-Phenylthiomethyl-1 -pyrrolidinyl-4-tri?uo 
romethyl-2(1H)-quinolinone (Compound 102, Struc 

[0261] This compound Was prepared by the general proce 
dure illustrated in Scheme 1 as a solid: 1H NMR (CDCl3, 500 

MHZ) 

Example 3 

(R)-6-(2-(2,2,2-Tri?uoroethyl)-1-piperidinyl)-4-trif 
luoromethyl-2(1H)-quinolinone (Compound 103, 

Structure 10 of Scheme 1, where R1 =R3 =R“=R5 =R6= 
R7:R8=H, R2=R9=tri?uoromethyl, n= 1) 

[0262] This compound Was prepared by the general proce 
dure illustrated in Scheme 1 as a yelloW solid: 1H NMR 
(CDCI3, 500 M&) 11.65 (bs, 1H), 7.37-7.27 (m, 2H), 7.21 (m, 
1H), 7.08 (bs, 1H), 4.14 (m, 1H), 3.31 (m, 1H), 2.93 (m, 1H), 
2.43 (m, 1H), 2.15-1.69 (m, 7H). 

Example 4 

(R)-6-(2 -BenZyloxymethyl)-1 -piperidinyl-4 -tri?uo 
romethyl-2(1)-quinolinone (Compound 104, Struc 
ture 10 of Scheme 1, Where RI=R3=R4=RS=R6= 

R7:R8=H, R2=tri?uoromethyl, R9=benZyloxy, n=1 
[0263] This compound Was prepared by the general proce 
dure illustrated in Scheme 1 as a yelloW solid: 1H NMR 
(CDCI3, 500 MHZ) 7.40-7.19 (m, 8H), 7.07 (s, 1H), 4.41 (dd, 
2H, J=7.9 and 11.9), 4.05 (m, 1H), 3.57 (dd, 1H, J=7.6 and 
9.5), 3.48 (dd, 1H, J=5.2 and 9.5), 3.32-3.29 (m, 1H), 3.03 (m, 
1H), 1.95 (m, 1H), 1.88-1.78 (m, 3H), 1.69-1.61 (m, 2H). 
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Example 5 

(R)-6-(2-Diethylaminomethyl-pyrrolidinyl)-4-trif 
luoromethyl-2(1H)-quinolinone (Compound 105, 

Structure 10 of Scheme 1, Where Rl=R3, R4=R5=R6= 
R7=R8=H, R2=tri?uoromethyl, R9=diethylamino, 

n=0) 
[0264] This compound Was prepared by the general proce 
dure illustrated in Scheme 1 as a solid: 1H NMR (CDCl3, 500 
MHZ) 12.38 (bs, 1H), 7.36 (d, 1H, J=8.9), 7.07 (s, 1H), 7.05 
(dd, 1H, J=2.7 and 9.2), 7.08 (s, 1H), 6.89 (bs, 1H), 3.50 (m, 
1H), 3.46 (m, 1H), 3.19 (m, 1H), 2.69 (m, 2H), 2.53 (m, 3H), 
2.29-1.95 (m, 5H), 1.06 (d, 3H, J=7.0), 1.05 (d, 3H, J=7.0). 

Example 6 

6 -(2 (R)-Hydroxymethl -5 (S) -methyl-1 -pyrrolidinyl) - 
4-tri?uoromethyl-2(1H)-quinolinone (Compound 
106, Structure 10 of Scheme 1, Where Rl=R4=R5= 
R6=R7=R8=H, R7=tri?uoromethyl, R3=methyl, 

R9=hydroxy, n=0) 
[0265] This compound Was prepared by the general proce 
dure illustrated in Scheme 1 as a solid: 1H NMR (CDCl3, 500 
MHZ) 11.80 (bs, 1H), 7.31 (d, 1H, J=9.2),7.18 (d, 1H, J=8.9), 
7.06 (s, 1H), 7.03 (s, 1H), 3.90-3.69 (m, 4H), 1.78-1.44 (m, 
4H), 1.34 (d, 3H, J=6.1). 

Example 7 

6-(2(R)-Fluoromethyl-5 (R)-methyl-1 -pyrrolidinyl) 
4-tri?uoromethyl-2(1H)-quinolinone (Compound 
107, Structure 10 of Scheme 1, Where Rl=R3=R5= 
R6=R7=R8=H, R2=tri?uoromethyl, R4=methyl, 

R9=?uorine, n=0) and 6-(2(R)-Fluoromethyl-5(S) 
methyl-1-pyrrolidinyl)-4-tri?uoromethyl-2(1H 
quinolinone (Compound 108, Structure 10 of 

Scheme 1, Where R1=e=R5=R6=R7=R8=H, R2=trif 
luoromethyl, R3=methyl, R9=?uorine, n=0) 

[0266] These compounds Were prepared by the general pro 
cedure illustrated in Scheme 1 as solids. 

[0267] Compound 107; 1H NMR (CDC13, 500 M ) 11.62 
(bs, 1H), 7.33 (m, 2H), 7.24 (bs, 1H), 7.07 (bs, 1H), 4.76-4.65 
(m, 1H), 3.82 (m, 1H), 3.48 (dt, 1H, J=4.9 and 11.6), 3.10 (m, 
1H), 2.04 (m, 1H), 1.92 (m, 2H), 1.81 (m, 1H), 1.04 (d, 3H, 
J=6.4). 
[0268] Compound 108: 1H NMR (500 MHZ, CDC13) 11.44 
(bs, 1 01), 7.30 (d, 1H, J=9.2), 7.10 (dd, 1H, J=2.7 and 9.2), 
7.07 (s, 1H), 6.99 (bs, 1H), 4.55-4.43 (m, 1H), 4.46-4.34 (m, 
1H), 4.02 (m, 1H), 3.84 (m, 1H), 2.22 (m, 1H), 2.04 (m, 2H), 
1.78 (m, 1H), 1.32 (d, 3H, J=6.0). 

Example 8 

6 - (2 (R) -Di?uoromethyl -5 (R) -methyl-1 -pyrrolidi 
nyl) -4 -tri?uoromethyl -2( 1 H) -quinolinone (Com 

pound 109, Structure 10 of Scheme 1, Where Rl=R3= 
R5=R6=R7=H, R2=tri?uoromethyl, R4=methyl, 
R8=R9=?uorine, n=0) and 6-(2(R)-Fluoromethyl 

5(O-methyl-1-pyrrolidinyl)-4-tri?uoromethyl-2(1H) 
quinolinone (Compound 110, Structure 10 of 

Scheme 1, Where R1=R4=R5=R6=R7=H, R2=tri?uo 
romethyl, R3=methyl, R8=R9=?uorine, n=0) 

[0269] These compounds Were prepared by the general pro 
cedure illustrated in Scheme 1 as solids. 

[0270] Compound 109: 1H NMR (500 M, CDCl3) 11.97 
(bs, 1H), 7.36 (d, 1H, J=8.9), 7.11 (dd, 1H, J=2.1 and 9.1), 
7.08 (s, 1H), 6.98 (bs, 1H), 5.81 (dt, 1H, J=2.4 and 57.1), 
4.29-4.17 (m, 2), 2.30-2.18 (m, 3H), 1.12 (d, 3H, J=6.1). 




































