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ANDROGEN RECEPTOR ANTAGONISTS

CROSS-REFERENCES TO RELATED APPLICATIONS

{6001]  This application claims the benefit of U8, Provisional Application No. 62/214,013,

filed September 4, 2015, which is incorporated herein by reference in its entirety for ali purposes.

REFERENCE TO A "SEQUENCE LISTING," A TABLE, OR A COMPUTER
PROGRAM LISTING APPENDIX SUBMITTED AS AN ASCII FILE
{0002} The Sequence Listing written in file 48440-546001WC_ST25 TXT, created
September 2, 2016, 55,151 bytes, machine format IBM-PC, M5-Windows operating system, is
hereby tncorporated by reference.
BACKGROUND

{8003] Androgen receptor (AR} is a member of the nuclear hormone receptor family activated
by androgens, such as dihydrotestosterone (DHT). AR is a prime therapeutic target for treating

prostate cancer. Several compounds have been developed as chemotherapy for prostate cancer.

{6004]  Androgen receptor competitive antagonists {(antiandrogens) are drugs used to treat
hormonal-based syndromes and prostate cancer. Current drugs for prostate cancer include
flutamide, bicalutamide, nilutamide, enzalutamide and ARN-509. Each of these inhibitors binds
to the hormone-binding pocket (HBP) of the androgen receptor. This is the same site that the
natural physiological steroids testosterone (TES) and dihydrotestosterone (DHT) bind. The drugs
work by competing with the natural hormones for binding to the pocket and, as a result,
lessening activation of the receptor. Androgen receptor antagonists with different mechanisms of
action and/or different binding sites would be complementary to the current commercially

available antagonists.

{0005]  Disclosed herein are solutions to these and other problems in the art.
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BRIEF SUMMARY

{8066] In an aspect 1s provided a compound, or a pharmaceutically acceptable salt thereof,

having the formula:

10007] R'is hydrogen or substituted or unsubstituted pyrid-2-yl. R” is independently a
hydrogen, halogen, -CX?%;, -CHX%, -CH,; X%, -CN, -80,R"Y, -80,,NR'RY, -NHNR'R?,
~ONR'R®, -NHC=(ONHNR'R®, ~NHC=(ONR'R®, -N(O)o, -NR'R®, -C(O)R’,

-C{O)-OR’, -CLONR'R? -ORY, -NR'SO,RY, -NRC= (O)R’, -NR'C(O)-OR’, -NR'OR’,
-0CX%, -OCHXY, -OCH.X, substituted or unsubstituted alkyl, substituted or unsubstituted
heteroalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
heterocycloalkyl, substituted or unsubstituted aryl, or substituted or unsubstituted heteroaryl. R’
is independently a hydrogen, halogen, -CX's, -CHX?,, -CHXC, -CN, -SORY, -SO:NR'RY,
~NHNH,, -ONR"'R", -NHC=(0)NHNH,,

“NHC=(OINRMRY | -N(O)s, -NRMRY -C(OR", -CIOIORY,

SC(OINRMRY CORY -NRYSORY, NRMC= (R -NRVC(O)-ORY, -NRYORY,

-0CXs, -OCHX,, -OCH,XC, substituted or unsubstituted alkyl, substituted or unsubstituted

3

heteroatkyl, substituted or unsubstituted cycioalkyl, substituted or unsubstituted
heterocycloalkyl, substituted or unsubstituted aryl, or substituted or unsubstituted heteroaryl. R,
R* R9’ Rm? R,H, Ru? R,B,
halogen, -CXs, -CHX,, -CH,X, -OCX;, -OCHX,, -OCH;X, -CN, -OH, -NH;, -COCH, -CONH,
, -NOy, -SH, -SO3H, -80,H, -SO,NH,, ~NHNH,, ~ONH,, ~NHC=(O)NHNH,, ~NHC=(0) NH,,
~NHSGO,H, -NHC= (O)}H, -NHC(0)-OH, -NHOH, substituted or unsubstituted alkyl, substituted

and R" are independently hydrogen,

or unsubstituted hetercalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
heterocycloalkyl, substituted or unsubstituted aryl, or substituted or unsubstituted heteroaryl; R’
and R" substituents bonded to the same nitrogen atom may optionally be joined to form a
substituted or unsubstituted heterocycloalkyl or substituted or unsubstituted heteroaryl; R'' and

RY substituents bonded to the same nitrogen atom may optionally be joined to form a substituted
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or unsubstituted heterocycloalky! or substituted or unsubstituted heteroaryl. R* is independently
hydrogen, a -CX%, -CHX",, ~CHLX', -CN, -C(OMH, -C(O)YOH, -C(ONH,, substituted or
unsubstituted alkyl, substituted or unsubstituted hetercalkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, or
substituted or unsubstituted heteroaryl. R’ is independently a hydrogen,

halogen, -CXs, -CHX',, -CH, X, -CN, -C{OYH, -C(0O)OH, -C(O)NH,, substituted or
unsubstituted alkyl, substituted or unsubstituted hetercalkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, or
substituted or unsubstituted heteroaryl. R® is independently a hydrogen,

halogen, -CX%s, -CHX®,, -CH;X’, -CN, -C(OMH, -C(O)YOH, -C(O)NH,, substituted or
unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted arvl, or
substituted or unsubstituted heteroaryl. L' is independently a bond, substituted or unsubstituted
alkylene, substituted or unsubstituted alkenylene, substituted or unsubstituted alkynylene,
substituted or unsubstituted hetercalkylene, substituted or unsubstituted heteroalkenylene, or
substituted or unsubstituted heteroalkynylene. The symbols m2, m3, v2, and v3 are
independently 1 or 2. The symbols n2 and n3 are independently an integer from 0 to 4. X, X,

XX X0, and XC are independently —Cl, -Br, -, or -F.

{6008]  In another aspect is provided a pharmaceutical composition including a
pharmaceutically acceptable excipient and a compound, or pharmaceutically acceptable salt

thereof, as described herein.

{6009] In another aspect is provided a method of treating a nuclear receptor activity-associated
disease in a subject in need of such treatment, the method including administering a compound,
or a pharmaceutically acceptable salt thereof, as described herein.

{06018] In anocther aspect 18 provided a method of treating cancer in a subject in need of such
treatment, the method including administering a compound, or a pharmaceutically acceptable salt

thereof, as described herein.

G
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{6011} In another aspect is provided a method of inhibiting androgen receptor activity in a
subject in need thereof, including administering to the subject a compound as descrnibed herein,

or a pharmaceutically acceptable salt thereof.

i8012] In another aspect is provided a method of inhibiting androgen receptor activity, the
method including contacting an androgen receptor with an effective arnount of a compound

described herein, or a pharmaceutically acceptable salt thereof.

BRIEF DESCRIPTION OF THE DRAWINGS
{6013] FIG 1. Inhibition of AR activity in LNCaP cells. LNCaP celis were transfected with
PSA-luciferase and a renilla control plasmid. The following day, quadruplicate wells were
treated with 0.3nM DHT and increasing concentrations of the indicated compound, or vehicle.
Luciferase activity was assaved 24 hours later, and the renilla~-normalized PSA-luciferase activity

is shown.

{0014] FIG 2. LNCaP prostate cancer cells were grown for 7 days in the presence of the
indicated compound (BiC = bicalutamide) and relative growth was assayed by DAPI staining of
fixed cells and fluorescence measurement on a plate reader. Bars represent the standard error of

conditions tested in quadruplicate.

{0015] FIG 3. Luciferase assay ICsy determination and synergy with bicalutamide. See

Example 2.

{0016] FIGS 4A-4B. Activity against AR splice variants. FIG. 4A: AR-V7; FIG. 4B:

/56765 @
AR-YV™™ See Example 3.

{0017] FIG. 5. Inhibition of xenograft growth in vive, Y-axis: relative growth with respect to
initial tumor size. Assay conditions (left to right): control, castrate, COHP7, and COHP24. See
Example 7.

{6018] FIG 0A-6B. Initial single dose PK: BMSO/PBS formulation. FIG. 6A: P7; FIG. 6B:

P24, See Example 10.

{6019] FIG 7. Pharmacokinetic studies of P7 (1 mg/kg in DMSO/PBS) (diarmonds);, P24 (1
mg/kg in BDMSO/PBS) (squares); P7 (25 mg/kg in BCD) (friangles); and P24 (25 mg/kg in BCD)

{crosses).
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{0020] FIG. 8. Specificity for DNA domain; Neither P7 nor P24 inhibit the activity of an AR
construct with the DBD substituted with that of the LexA protein while bicalutanude does inhibit

such a construct.

i8021] FIG. 9. Specificity for AR P7 and P24 showing little activity against other nuclear
receptors; legend top to bottom corresponds to graph left to right (No ligand, ligand +, ligand +
P24 0.1 pM, ligand + P24 0.3 M, ligand + P24 1 uM, ligand + P7 0.3 uM, ligand + P7 1 pM,
ligand + P7 3 uM, comparison antagonist 1 uM).

{6022] FIG 10 Inhibition of AR activity in vivo, Mice (n=0) were treated with Smg/kg P24
via osmotic pump for 4 weeks, gRT-PCR of prostate tissue demonstrates inhibition of AR target

genes.

{0023] FIG. 11 Inhibition of PC cell growth 1n culture; P7 and P24 inhibit the growth of AR-
dependent LNCaP, 2Z2Rv1, but not AR-independent DU145 cells.

{0024] FIG 12 Inhibition of PC cell growth in culture; P7 and P24 inhibit the growth of

enzalutamide {(enz)-resistant LNCaP cells (this cell line does not have additional AR mutations).
{8023] FIG 13 P24 half-life as measured with 100 mg/kg oral P24 BCD.

{0026] FIG. 14 Residues K609 and P12 are important for compound binding,

{6027] FIG. 15 Inhibttion of 22Rv1 xenograft growth in vivo,

{0028] FIG. 16. P24 microsomal analysis.

i8029] FIG. 17, P24 metabolites.

{803¢] FIG. 18, P24 and metabolites shown in FIG. 17 in mouse plasma.

DETAILED DESCRIPTION
{0031] The mainstay of current prostate cancer therapies are drugs that directly inhibit
androgen receptor {AR) function by competitively inhibiting the binding of hormones (TES,
DHT) to the receptor {e.g. Casodex, Flutamide, MDV3100, ARN-509). However, tumor cells
become resistant to many antiandrogens within a few years of treatment and the progression of
prostate cancer subsequently resumes. Described herein are novel compounds that inhibit AR

through a different mechanism of action.

(¥, )
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A, Definitions

{0032] The abbreviations used herein have their conventional meaning within the chemical and
biological arts. The chemical structures and formulae set forth herein are constructed according

to the standard rules of chemical valency known in the chemical arts.

18033] Where substituent groups are specified by their conventional chemical formulae, written
from left to right, they equally encompass the chemically identical substituents that would result

from writing the structure from right to left, e.g., ~-CH:0- is equivalent to ~-OCH;-.

{0034] The term “alkvl,” by ttself or as part of ancther substituent, means, unless otherwise
stated, a straight (i.e., unbranched) or branched non-cyclic carbon chain {or carbon), or
combination thereof, which may be fully saturated, mono- or polyunsaturated and can include di-
and multivalent radicals, having the number of carbon atoms designated (1.e., C;-Cyo means one
to ten carbons). Examples of saturated hydrocarbon radicals include, but are not imited to,
groups such as methyl, ethyl, n-propyl, isopropyl, n-butyl, t-butyl, 1sobutyl, sec-butyl,
{cyclohexylimethyl, homologs and 1somers of, for example, n-pentyl, n-hexyl, n-heptyl, n-octyl,
and the like. An unsaturated alky! group is one having one or more double bonds {(alkenyl) or
iriple bonds {(alkynyl}. An alkenyl may include more than one double bond and/or one or more
triple bonds in addition to the one or more double bonds. An alkynyl may include more than one
triple bond and/or one or more double bonds in addition to the one or more triple bonds.
Examples of unsaturated alkyl groups include, but are not limited to, vinyl, 2Z-propenyl, crotyl, 2-
isopentenyl, 2-(butadienvl), 2. 4-pentadienyl, 3-(1 4-pentadienyl), ethynyl, 1- and 3-propynyl, 3-
butynyl, and the higher homologs and isomers. An alkoxy is an alkyl attached to the remainder
of the molecule via an oxygen linker (-O-}. An alkyl moiety may be an alkenyl moiety. An alkyl

moiety may be an alkynyl moiety. An alkyl moiety may be fully saturated.

{8035] The term “alkylene,” by itself or as part of another substituent, means, unless otherwise
stated, a divalent radical derived from an alkyl, as exemplified, but not limited

by, -CH,CHCHLCH,-. Typically, an alkyl (or alkylene) group will have trom 1 to 24 carbon
atoms, with those groups having 10 or fewer carbon atoms being preferred in the present
vention. A “lower alkyl” or “lower alkylene” is a shorter chain alkyl or alkylene group,

generally having eight or fewer carbon atoms. The term “alkenylene,” by itself or as past of

6
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another substituent, means, unless otherwise stated, a divalent radical derived from an alkene.
The term “alkynylene,” by itself or as part of another substituent, means, unless otherwise stated,
a divalent radical derived from an alkyne. An alkenylene may include more than one double
bond and/or one or more triple bonds in addition to the one or more double bonds. An
alkynvlene may inchude more than one triple bond and/or one or more double bonds in addition

to the one or more triple bonds.

{6036] The term “heteroalkyl” by itself or in combination with another term, means, unless
otherwise stated, a stable straight or branched non-cyclic chain, or combinations thereof,
including at least one carbon atom and at least one hetercatom (e.g., selected from the group
conststing of G, N, P, 8, and §), and wherein the nitrogen and sulfur atoms may optionally be
oxidized, and the nitrogen heteroatom may optionally be quaternized. The heteroatom(s) (e.g,
0O, N, P, 5, and 5i) may be placed at any interior position of the heteroalkyl group or at the
position at which the alkyl group is attached to the remainder of the molecule. Examples
include, but are not limited

to: -CH3-CH,-0-CH;, -CH;-CH,-NH-CH;, -CH;-CH,;-N(CH;-CH;, -CH-8-CH,-CH;, -CH,-CH
2, ~S{0)-CHjs, -CH»-CH»-8(0)-CHs, -CH=CH-0-CH3, -Si(CHs ), -CH,-CH=N-OCH;, -CH=CH-
N{CH;3)-CHj, ~0-CHs, -O-CH;-CH;, and -CN. Up to two or three heteroatoms may be
consecutive, such as, for example, -CH,-NH-OCH; and ~CH,-0-51{(CHj5):. A heteroallkyl moiety
may include one hetercatom (e.g., O, N, S, Si, or P). A heteroalkyl moiety may include two
optionally different heteroatoms (e.g., O, N, S, 51, or ). A hetercalkyl moiety may include three
optionally different heteroatoms {(e.g., O, N, S, §1, or P}. A heteroalkyl moiety may include four
optionally different hetercatoms (e.g., O, N, 8, §i, or P}. A heteroalkyl moiety may include five
optionally different heteroatoms (e.g., O, N, §, Si, or P). A heteroalkyl moiety may include up to
& optionally different heteroatoms (e.g, O, N, §, St, or P}. The term “hetercalkenyl,” by itself or
in combination with another term, means, unless otherwise stated, a heteroalkyl including at least
one double bond. A hetercalkenyl may optionally include more than one double bond and/or one
or more triple bonds in additional to the one or more double bonds. The term “hetercalkynyl,”
by itself or in combination with another term, means, unless otherwise stated, a heteroalkyl
including at least one triple bond. A hetercalkynyl may optionally include more than one triple

bond and/or one or more double bonds in additional to the one or more triple bonds.

~J
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{0037} Similarly, the term “hetercalkylene,” by itself or as part of another substituent, means,
unless otherwise stated, a divalent radical derived from hetercalkyl, as exerplified, but not
limited by, ~-CH,-CH,-8-CH,-CH;- and -CH;-5-CH,-CH,-NH-CH,-. For heteroalkylene groups,
heteroatoms can also occupy either or both of the chain termini (e g, alkyleneoxy,
alkvlenedioxy, alkyleneamino, alkylenediamino, and the like). Still further, for alkylene and
heteroalkylene linking groups, no orientation of the linking group is implied by the direction in
which the formula of the linking group 1s written. For example, the formula -C{O )R- represents
both -C{O )R- and -R'C{0),-. As described above, heteroalkyl groups, as used herein, include
those groups that are attached to the remainder of the molecule through & heteroatom, such

as ~C{OIR’, -C{O)NR/, -WNR'R", -OR/, -SR', and/or -SO;R". Where “heteroalkyl” is recited,
followed by recitations of specific heteroalkyl groups, such as -NR'R" or the like, it will be
understood that the terms hetercalkyl and -NR'R" are not redundant or mutually exclusive.
Rather, the specific heteroalkyl groups are recited to add clarity. Thus, the term “heteroalkyl”
should not be interpreted herein as excluding specific heteroalkoyl groups, such as -NR'R" or the
like. The term “heteroalkenylene,” by itself or as part of another substituent, means, unless
otherwise stated, a divalent radical derived from hetercalkenyl. The term “heteroalkynylene,” by
itself or as part of ancther substituent, means, unless otherwise stated, a divalent radical derived
from heteroalkynyl. A hetercalkenylene may optionally include more than one double bond
and/or one or more triple bonds in additional to the one or more double bonds. A
heteroalkynylene may optionally include more than one triple bond and/or one or more double

bonds in additional to the one or more triple bonds.

18038] The terms “cycloalkyl” and “heterocycloalkyl,” by themselves or in combination with
other terms, mean, unless otherwise stated, non-aromatic ¢yclic versions of “altkyl” and
“heteroalkyl,” respectively, wherein the carbons making up the ring or rings do not necessarily
need to be bonded to a hydrogen due to all carbon valencies participating in bonds with non-
hydrogen atoms. Additionally, for heterocycloalkyi, a hetercatom can occupy the position at
which the heterocycle is attached to the remainder of the molecule. Examples of cycloalkyl
include, but are not limited to, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 1-cyclohexenyl,
3-cyclohexenyl, cycloheptvl, 3-hydroxy-cyclobut-3-enyl-1,2, dione, 1H-1,2 4-triazolyl-5(4H)-

one, 4H-1,2 4-triazolyl, and the like. Examples of heterocycloalkyl include, but are not limited
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to, 1-{1,2,5,6-tetrahydropyridyl}, 1-pipenidinyl, Z-piperidinyl, 3-piperidinyl, 4-morpholinyl, 3-
morpholinyl, tetrahydrofuran-2-yl, tetrahydrofuran-3-yl, tetrahydrothien-2-yl, tetrahydrothien-3-
yl, 1-piperazinyl, 2-piperazinyl, and the like. A “cycloalkylene” and a “heterocycloalkyiene,”
alone or as part of another substituent, means a divalent radical derived from a cycloalkyl and
heterocycloalkyl, respectively. A heterocycloalkyl moiety may include one ring heteroatom
{e.g, O, N, S, Si, or P). A heterocycloalkyl moiety may include two optionally different ring
heteroatoms (e.g., O, N, 8, 51, or P}, A heterocycloaltkyl moiety may include three optionally
different ring heteroatoms {e.g., O, N, S, S1, or P). A heterocycloalkyl motety may include four
optionally different ring heterocatoms {e.g., O, N, 8§, Si, or P). A heterocycloalkyl moiety may
include five optionally different ring heteroatoms {e.g., O, N, §, 8t, or P}. A heterocycloalkyl
motety may include up to 8 optionally different ring heteroatoms (e.g., O, N, S, §i, or P}, A
“cycloalkylene” and a “heterocycloalkylene,” alone or as part of another substituent, means a
divalent radical derived from a cycloalkyl and heterocycloalkyl, respectively. The terms
“cycloalkenvl™ and “cycloalkynyl,” by themselves or in combination with other terms, mean,
unless otherwise stated, cyclic versions of “altkenyl” and “alkynyl,” respectively. The terms
“heterocycioalkenyl” and “heterocycloalkynyl,” by themselves or in combination with other
terms, mean, unless otherwise stated, cyclic versions of “hetercalkenyl” and “hetercalkynyl,”

respectively.

{0039] The terms “halo” or “halogen,” by themselves or as part of another substituent, mean,
unless otherwise stated, a fluorine, chlorine, bromine, or iodine atom. Additionally, terms such
as “haloalkyl” are meant to include monohaloalkyl and polyhaloalkyl. For example, the term
“halo{C-Cylalkyl” includes, but is not limited to, fluoromethyl, difluoromethyl, trifluoromethyl,

2,2, 2-trifluoroethyl, 4-chiorobutyl, 3-bromopropyl, and the like.

{0040] The term “acyl” means, unless otherwise stated, ~-C{O)R where R is a substituted or
unsubstituted alkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
heteroalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, or

R R

substituted or unsubstituted heteroaryl.

18041] The term “aryl” means, unless otherwise stated, a polyunsaturated, aromatic, hydrocarbon
substituent, which can be a single ring or multiple rings (preferably from 1 to 3 rings) that are

fused together (i.e., a fused ring aryl} or linked covalently. A fused ring aryl refers to multiple
9
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rings fused together wherein at least one of the fused rings is an aryl ring. The term “heteroaryl”
refers to aryl groups {or rings) that contain at least one heteroatom such as N, O, or §, wherein
the nitrogen and sulfur atoms are optionally oxidized, and the nitrogen atom(s) are optionally
quaternized. Thus, the term “heteroaryl” includes tused ring heteroaryl groups (i.e., multiple
rings fused together wherein at least one of the fused rings is a hetercaromatic ring). A 5,6-fused
ring heteroarylene refers to two rings fused together, wherein one ring has 5 members and the
other ring has 6 members, and wherein at least one ring 13 a heteroaryl ring. Likewise, a 6,6-
fused ring heteroarylene refers to two rings fused together, wherein one ring has 6 members and
the other ring has 6 members, and wherein at least one ring is a heteroaryl ring. And a 6,5-fused
ring hetercarylene refers to two rings fused together, wherein one ring has 6 members and the
other ring has 5 members, and wherein at least one ring is a heteroaryl ring. A heteroaryl group
can be attached to the remainder of the molecule through a carbon or heteroatom. Non-limiting
examples of aryl and heteroaryl groups include phenyl, 1-naphthyl, 2-naphthyl, 4-biphenyl, 1-
pyrrolyl, Z-pyrrolyl, 3-pyrrolyl, 3-pyrazolyl, 2-imidazolyl, 4-imidazolyl, pyrazinvi, 2-oxazolyl,
4-oxazolyl, 2-phenyl-4-oxazolyl, S-oxazolyl, 3-isoxazolyl, 4-isoxazolyl, S-isoxazolyl, 2-
thiazolyl, 4-thtazolyl, S-thiazolvl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4~
pyridyl, 2-pyrimidyl, 4-pyrimidyl, S-benzothiazolyl, purinyl, 2-benzimidazolyl, 5-indolvl, 1-
isoquinolyl, S-isoquinolyl, 2~quinoxalinyl, S-quinoxalinyl, 3-quinolyl, and 6-quinolyl.
Substituents for each of the above noted aryl and hetercaryl ring systems are selected from the
group of acceptable substituents described below. An “arylene” and a “heteroarvlene,” alone or
as part of another substituent, mean a divalent radical derived from an aryl and heteroaryl,
respectively. Non-limiting examples of aryl and hetercaryl groups include pyridinyl,
pyrimidinyl, thiophenyl, thienvl, furanyl, indolyl, benzoxadiazolyl, benzodioxolyl,
benzodioxanyl, thianaphthanyl, pyrrolopynidinyl, indazolyl, quinolinyl, quinoxalinyl,
pyridopyrazinyl, quinazolinonyl, benzoisoxazolyl, imidazopyridinyl, benzofuranyl, benzothienyl,
benzothiophenyl, phenyl, naphthyl, biphenyl, pyrrolyl, pyrazolyl, imidazolyl, pyrazinyl,
oxazolyl, 1soxazolyl, thiazelyl, furylthienyl, pyridyl, pynimidyl, benzothiazolyl, purinyl,
benzimidazolyl, isoquinolyl, thiadiazolyl, oxadiazolyl, pyrrolyl, diazolyl, triazolvl, tetrazolyl,
benzothiadiazolyl, isothiazolyl, pyrazolopyrimidinyl, pyrrolopyrimidinyl, benzotriazolyl,
benzoxazolvl, or quinolyl. The examples above may be substituted or unsubstituted and divalent
radicals of each hetercaryl example above are non-limiting examples of heteroarylene. A

10
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heteroaryl moiety may include one ring heteroatom {e.g., O, N, or §). A hetercaryl moiety may
include two optionally different ring heteroatoms (e.g., O, N, or 8). A hetercaryl moiety may
include three optionally different ring heterocatoms (e.g., O, N, or §). A heteroaryl moiety may
include four optionally different ring heteroatoms {e.g, O, N, or S). A heteroaryl moiety may
include five optionally different ring hetercatoms {e.g., O, N, or 8}, An aryl moiety may have a
single ring. An aryl moiety may have two optionally different rings. An aryl moiety may have
three optionally different rings. An aryl moiety may have four optionally different rings. A
heteroaryl moiety may have one ring. A hetercaryl moiety may have two optionally different
rings. A heteroaryl moiety may have three optionally different rings. A heteroaryl moiety may
have four optionally different rings. A hetercaryl motety may have five optionally different

Fings.

{0042] A fused ring heterocyloalkyl-aryl 15 an aryl fused to a heterocycloalkyl. A fused ring
heterocycloalkyl-heteroaryl is a hetercaryl fused to a heterocycloalkyl. A fused ring
heterocycloalkyl-cycloalkyl is a heterocycloalkyl fused to a cycloalkyl. A fused ring
heterocycloalkyl-heterocycloalkyl is a heterocycloalkyl fused to another heterocycloatkyl. Fused
ring heterocycloalkyl-arvl, fused ring heterocycloalkyl-heteroaryl, fused ring heterocycloalkyl-
cycloalkyl, or fused ring heterocycloalkyli-heterocycloalkyl may each independently be

unsubstituted or substituted with one or more of the substitutents described herein.
{0043] The term “ox0,” as used herein, means an oxygen that 1s double bonded to a carbon atom.

{0044] The term “alkylsulfonyl,” as used herein, means a moiety having the formula -S(0,)-R’,
where R' is a substituted or unsubstituted alkyl group as defined above. R' may have a specified

number of carbons (e.g., “C-C; alkylsulfonyl™).

{0043] Each of the above terms (e.g., “alkyl,” “heteroalkyl,”, “cycloalkyl”, “heterocycloalkyl”,
“aryl,” and “heteroaryl”) includes both substituted and unsubstituted forms of the indicated

radical. Preferred substituents for each type of radical are provided below.

{0046] Substituents for the alkyl and heteroalkyl radicals (including those groups often referred
to as alkylene, alkenvl, heteroalkylene, hetercalkenyl, alkynvl, cycloalkyl, heterocycloalkyl,
cycloalkenyl, and heterocycloalkenyl) can be one or more of a variety of groups selected from,
but not limited to, ~OR', =0, =NR/,

11
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=N-OR’, -NR'R", -SR’, -halogen, -SiIRR"R", -OC(OR’, -C{OR', -CO;R’, -CONR'R", -OC(O)N
RR", -NR"C(OWR', -NR-C{ONR'R", -NR"C{O)R', -NR-C(NRR"R"=NR"", -NR-C{NR'R"}=
NR™ -S(OIR, -S{O)R", -S(O)NR'R", -NRSO:R', -NR'NR"R", ~ONR'R",
~NR'C=OINR'NR"R™, -CN, -NO», in a number ranging from zero to (2m'+1), where m' is the
total number of carbon atoms in such radical. R, R', R", R™ and R"" each preferably
independently refer to hydrogen, substituted or unsubstituted heteroalkyl, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or
unsubstituted aryl {e. g, aryl substituted with 1-3 halogens}, substituted or unsubstituted
heteroaryl, substituted or unsubstituted altkyl, alkoxy, or thicalkoxy groups, or aryvlalkyl groups.
When a compound of the invention includes more than one R group, for example, each of the R
groups is independently selected as are each R', R", R", and R"" group when more than one of
these groups is present. When R' and R" are attached to the same nitrogen atom, they can be
combined with the nitrogen atom to forra a 4-, 5-, 6-, or 7-membered ring. For example, -NR'R"
includes, but is not limited to, 1-pyrrolidinyl and 4-morpholinyl. From the above discussion of
substituents, one of skill in the art will understand that the term “alkyl” is meant to include
groups including carbon atoms bound to groups other than hydrogen groups, such as haloalloyl

{e.g, -CF; and -CH,(CF3) and acyl (e.g., -C{(O)CH;, -C{(O)YCF5, -C{OYCH,OCH;, and the like).

{8047} Sumular to the substituents descnibed for the alkyl radical, substituents tor the aryl and
heteroaryl groups are varied and are selected from, for

example: -OR', -NR'R", -SR/, -halogen, -SiR'R"R", -OC(OR', -C(O)R!, -CO,R’, -CONR'R", -OC
(ONR'R", -NR'C(O)R', -NR-C(OINR'R", -NR"C{O)R’, -NR-C(NRR"R")=NR"", -NR-C(NR’
R"=NR", -S{O)R!, -S(O)R’, -S(ORNR'R", -NRSO,R, -NR'NR'"R", -ONR'R",
—NR'C=(O)NR"NR"R"™, -CN, -NG,, -R’, -Ns, -CH(Ph),, fluoro(C;-Cylaltkoxy, and fluoro(C;-
Cyalkyl 1n a number ranging from zero to the total number of open valences on the aromatic
ring syster; and where R', R", R™, and R"™ are preferably independently selected from hydrogen,
substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or
unsubstituted aryl, and substituted or unsubstituted hetercaryl. When a compound of the
invention includes more than one R group, for example, each of the R groups 1s independently

selected as are each R', R", R™, and R" groups when more than one of these groups is present.
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{0048} Two or more substituents may optionally be joined to form arvl, heteroaryl, cycloatkyl, or
heterocycloalkyl groups. Such so-called ring-forming substituents are typically, though not
necessarily, found attached to a cyclic base structure. In one embodiment, the ring-forming
substituents are attached to adjacent members of the base structure. For example, two ring-
forming substituents attached to adjacent members of a cyclic base structure create a fused ring
structure. In another embodiment, the ring-forming substituents are attached to a single member
of the base structure. For example, two ring-forming substituents attached to a single member of
a cyclic base structure create a spirocyclic structure. In yet another embodiment, the ring-

forming substituents are attached to non-adjacent members of the base structure.

{8049] Two of the substituents on adjacent atoms of the aryl or heteroaryl ring may optionally
form a ring of the formula - T-C{O)-(CRR'}4-U-, wherein T and U are

independently -NR-, -O-, -CRR'~, or a single bond, and q 18 an integer of from § to 3.
Alternatively, two of the substituents on adjacent atoms of the aryl or heteroaryl ring may
optionally be replaced with a substituent of the formula -A-(CH,),~-B-, wherein A and B are
independently -CRR'-, -0~ -NR-, -5~ -8{0} -, -8{0);-, -S(O),NR'-, or a single bond, and r is an
integer of from 1 to 4. One of the single bonds of the new ring so formed may optionally be
replaced with a double bond. Alternatively, two of the substituents on adjacent atoms of the aryl
or heteroaryl ring may optionally be replaced with a substituent of the

formula «(CRR"}-X'- (C"R"R "4~ where s and d are independently integers of from 010 3, and X'
is -0 -NR'- -S- -8(O}-, -S(O);-, or -S{ORpNR'- The substituents R, R, R" and R" are
preferably independently selected from hydrogen, substituted or unsubstituted alkyl, substituted
or unsubstituted heteroalkyl, substituted or unsubstituted cycloatkyl, substituted or unsubstituted

heterocycloalkyl, substituted or unsubstituted arvl, and substituted or unsubstituted hetercaryl.

{0050] As used herein, the terms “hetercatom” or “ring heteroatom” are meant to include,

oxygen (O}, nitrogen (N}, sulfur (8), phosphorus (P), and silicon (S1).

{6051] A “substituent group,” as used herein, means a group selected tfrom the following

moieties:

{A) oxo, halogen, -CF3, -CN, -OH, -NH,, ~-COOH, -CONH,, -NO;, -SH, -SO3H, -SO4H, -
SO,NH,, -NHNH,;, —-ONH,, -NHC=(O)NHNH,, -NHC=(0) NH,, -NHSO;H, -NHC= (O)H,
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-NHC(O)}-OH, -NHOH, -OCF;, -OCHY,, unsubstituted alkyl, unsubstituted hetercalkyl,
unsubstituted cycloalkyl, unsubstituted heterocycloalkyl, unsubstituted aryl, unsubstituted

heteroaryl, and

(B} alkyl, heteroalkyl, cycloalkyl, heterocycloalkyl, aryl, heteroarvl, substituted with at least
one substituent selected from:
(1) oxo, halogen, -CF;, -CN, -OH, -NH,, -COCH, -CONH,, -NQO;, -8H, -SO;H, -SO4H, -
SO,NH,, ~NHNH,, ~ONH,, ~NHC=(0)NHNH,, ~NHC=(0) NH,, -NHSO,H, -NHC=
(O)H, -NHC(0)-OH, -NHOH, -OCF;, ~-OCHF,, unsubstituted alkyl, unsubstituted
hetercalkyl, unsubstituted cycloalkyl, unsubstituted heterocycloalkyl, unsubstituted aryi,
unsubstituted heteroaryl, and
(1) alkyl, heteroalkoyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, substituted with at
least one substituent selected from:
{a} oxo, halogen, ~-CF;, -CN, -OH, -NH,, -COOH, -CONH;, -NO;, -SH, -SO;H, -
SQ4H, -SO,NH,, -NHNH,, —-ONH,, -NHC=(0)NHNH,, -NHC=(0) NH,, -
NHSO,H, -NHC= (O)H, -NHC(0)-0H, -NHOH, -OCF;, -OCHF,, unsubstituted
alkyl, unsubstituted heteroalkyl, unsubstituted cycloalkyl, unsubstituted
heterocycloaltkyl, unsubstituted aryl, unsubstituted hetercaryl, and
{(b) alkyl, heteroalkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, substituted with
at least one substituent selected from: oxo,
halogen, -CF3, -CN, -OH, -NH,, -COOH, -CONH,, -NO,, -SH, -SO3H, -S0O4H, -
SONH,, ~NHNH,, ~ONH,, ~-NHC=({HNHNH,, ~NHC=(0} NH,, -NHSO,H, -
NHC= {(3H, -NHC(O)-0OH, -NHOH, -OCF;, -OCHF,, unsubstituted alkyl,
unsubstituted hetercalkyl, unsubstituted cycloalkyl, unsubstituted heterocycloalkyl,

unsubstituted aryl, unsubstituted heteroaryl.

{B052] A “size-limited substituent” or “ size-limited substituent group,” as used herein, means a
group selected from all of the substituents described above for a “substituent group,” wherein
each substituted or unsubstituted alkyl 15 a substituted or unsubstituted C-Cy alkyl, each
substituted or unsubstituted heteroalkyl is a substituted or unsubstituted 2 to 20 membered
heteroalkyl, each substituted or unsubstituted cycloalkyl is a substituted or unsubstituted C;-Cg
cycloalkyl, each substituted or unsubstituted heterocycloalkyl is a substituted or unsubstituted 3

14



WO 2017/041040 PCT/US2016/050270

to 8 membered heterocycloalkyl, each substituted or unsubstituted aryl is a substituted or
unsubstituted Cs-Cip aryl, and each substituted or unsubstituted heteroaryl is a substituted or

unsubstituted 5 to 10 membered heteroaryl.

18053] A “lower substituent” or “ lower substituent group,” as used herein, means a group
selected from all of the substituents described above for a “substituent group,” wherein each
substituted or unsubstituted atkvl is a substituted or unsubstituted C,-Cy alkyl, each substituted or
unsubstituted heteroalkyl 1s a substituted or unsubstituted 2 to 8 membered heteroalkyl, each
substituted or unsubstituted cycloalkvl ts a substituted or unsubstituted C3-C- cycloalkyl, each
substituted or unsubstituted heterocycloalkyl is a substituted or unsubstituted 3 to 7 membered
heterocycloalkyl, each substituted or unsubstituted aryl is a substituted or unsubstituted Co-Crg
arvl, and each substituted or unsubstituted hetercaryl 1s a substituted or unsubstituted 510 9

membered heteroaryl,

{0054} In some embodiments, each substituted group described in the compounds herein is
substituted with at least one substituent group. More specifically, in some embodiments, each
substituted alkyl, substituted heteroalkyl, substituted cycloalkyl, substituted heterocycloalkyl,
substituted aryl, substituted heteroaryl, substituted alkylene, substituted hetercalkylene,
substituted cycloalkylene, substituted heterocycloalkylene, substituted arylene, and/or substituted
heteroarylene described in the compounds herein are substituted with at least one substituent
group. In other embodiments, at least one or all of these groups are substituted with at least one
size~limited substituent group. In other embodiments, at feast one or all of these groups are

substituted with at least one lower substituent group.

{0055] In other embodiments of the compounds herein, each substituted or unsubstituted alkyl
may be a substituted or unsubstituted C,-Cyp alkyl, each substituted or unsubstituted heteroalkyl
is a substituted or unsubstituted 2 to 20 membered heteroalkyl, each substituted or unsubstituted
cycloalkyl is a substituted or unsubstituted Cs-Cs cycloalkyl, each substituted or unsubstituted
heterocycloalkyl is a substituted or unsubstituted 3 to 8 membered heterocycloalkyl, each
substituted or unsubstituted aryl is a substituted or unsubstituted Ce-Chg aryl, and/or each
substituted or unsubstituted heteroaryl is a substituted or unsubstituted 5 to 10 membered
heteroaryl. In some embodiments of the compounds herein, each substituted or unsubstituted

alkvlene is a substituted or unsubstituted C1-Cyp alkylene, each substituted or unsubstituted
1

L



WO 2017/041040 PCT/US2016/050270

heteroalkylene is a substituted or unsubstituted 2 to 20 membered hetercalkylene, each
substituted or unsubstituted cycloalkylene is a substituted or unsubstituted Cs-Cs cycloalkylene,
each substituted or unsubstituted heterocycloalkylene is a substituted or unsubstituted 3 to 8
membered heterocycloalkylene, each substituted or unsubstituted aryiene is a substituted or
unsubstituted Ce-Crp arylene, and/or each substituted or unsubstituted hetercarvlene is a

substituted or unsubstituted 5 to 10 membered heteroarylene.

{0056} In some embodiments, each substituted or unsubstituted alkyl is a substituted or
unsubstituted C;-Cy allkyl, each substituted or unsubstituted heteroalkyl is a substituted or
unsubstituted 2 to 8 membered heteroalkyl, each substituted or unsubstituted cycloalkyl is a
substituted or unsubstituted Cs-C5 cycloalkyl, each substituted or unsubstituted heterocycloalky]
is a substituted or unsubstituted 3 to 7 membered heterocycloalkyl, each substituted or
unsubstituted aryl 1s a substituted or unsubstituted Co-Cio aryl, and/or each substituted or
unsubstituted heteroaryl is a substituted or unsubstituted 5 to 9 membered hetercaryl. In some
embodiments, each substituted or unsubstituted alkylene is a substituted or unsubstituted C,-Cy
alkylene, each substituted or unsubstituted hetercalkylene is a substituted or unsubstituted 2 to 8
membered heteroalkylene, each substituted or unsubstituted cycloalkylene is a substituted or
unsubstituted C;-C» cycloalkylene, each substituted or unsubstituted heterocycloatkyleneis a
substituted or unsubstituted 3 to 7 membered heterocycloalkylene, each substituted or
unsubstituted arylene is a substituted or unsubstituted C4-C o arylene, and/or each substituted or
unsubstituted heteroarvlene 1s a substituted or unsubstituted 5 to 9 membered hetercarylene. In
some embodiments, the compound is a chemical species set forth in the Examples section,

figures, or tables below.

18057} The term “pharmaceutically acceptable salts” is meant to include salts of the active
compounds that are prepared with relatively nontoxic acids or bases, depending on the particular
substituents found on the compounds described herein. When compounds of the present
invention contain relatively acidic functionalities, base addition salts can be obtained by
contacting the neutral form of such compounds with a sufficient amount of the desired base,
either neat or in a suitable inert solvent. Examples of pharmaceutically acceptable base addition
salts include sodium, potassium, calcium, ammonium, organic amino, of magnesium salt, or a

similar salt. When compounds of the present invention contain relatively basic functionalities,
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acid addition salts can be obtained by contacting the neutral form of such compounds with a
sufficient amount of the desired acid, either neat or 1n a suitable inert solvent. Examples of
pharmaceutically acceptable acid addition salts include those derived from tnorganic acids like
hydrochloric, hydrobromic, nitric, carbonic, monohydrogencarbonic, phosphoric,
monchydrogenphosphoric, dihydrogenphosphorie, sulfuric, monohydrogensulturic, hydriodic, or
phosphorous acids and the like, as well as the salts derived from relatively nontoxic organic acids
like acetic, propionic, isobutyric, maleic, malonic, benzoic, succinic, suberic, fumaric, lactic,
mandelic, phthalic, benzenesulfonic, p-tolylsulfonic, citric, tartaric, methanesulfonic, and the
like. Also included are salts of amino acids such as arginate and the like, and salts of organic
acids like glucuronic or galactunoric acids and the like (see, e.g., Berge ef af., Jowrnal of
Pharmaceutical Science 66:1-19 (1977)). Certain specific compounds of the present invention
contain both basic and acidic functionalities that allow the compounds to be converted into either
base or acid addition salts. Other pharmaceutically acceptable carriers known to those of skill in
the art are suitable for the present invention. Salts tend to be more soluble in aqueous or other
protonic solvents than are the corresponding free base forms. In other cases, the preparation may
be a lyophilized powder in T mM-50 mM histidine, 0.1%-2% sucrose, 2%-7% mannitol at a pH

range of 4.5 t0 5.5, that is combined with buffer prior to use.

10058] Thus, the compounds of the present invention may exist as salts, such as with
pharmaceutically acceptable acids. The present invention includes such salts. Examples of such
salts include hydrochlorides, hydrobromides, sulfates, methanesulfonates, nitrates, maleates,
acetates, citrates, fumarates, tartrates {e.g., {(+)-tartrates, {-)-tartrates, or mixtures thereof
including racemic mixtures), succinates, benzoates, and salts with amino acids such as glutamic

acid. These salts may be prepared by methods known to those skilled in the art.

{8059] The neutral forms of the compounds are preferably regenerated by contacting the salt
with a base or acid and isolating the parent compound in the conventional manner. The parent
form of the compound differs from the various salt forms in certain physical properties, such as

solubility in polar solvents.

1806¢] Provided herein are agents (e.g. compounds, drugs, therapeutic agents) that may bein a
prodrug form. Prodrugs of the compounds described herein are those compounds that readily

undergo chemical changes under select physiclogical conditions to provide the final agents (e.g.
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compounds, drugs, therapeutic agents). Additionally, prodrugs can be converted to agents (e.g.
compounds, drugs, therapeutic agents) by chemical or biochemical methods in an ex vivo
environment. Prodrugs described herein include compounds that readily undergo chemical
changes under select physiological conditions to provide agents {e.g. compounds, drugs,
therapeutic agenis) to a biological system (e.g. in a subject, in a cancer cell, in the extraceliular

space near a cancer cell).

{6061] Certain compounds of the present invention can exist in unsolvated forms as well as
solvated forms, including hydrated forms. In general, the solvated forms are equivalent to
unsolvated forms and are encompassed within the scope of the present invention. Certain
compounds of the present invention may exist in multiple crystalline or amorphous forms. In
general, all physical forms are equivalent for the uses contemplated by the present invention and

are intended to be within the scope of the present invention.

{0062} As used herein, the term “salt” refers to acid or base salts of the compounds used in the
methods of the present invention. Hlustrative examples of acceptable salts are mineral acid
{hydrochloric acid, hydrobromic acid, phosphoric acid, and the like) salts, organic acid (acetic
acid, propionic acid, glutamic acid, citric acid and the like) salts, quaternary ammeonium {(methyl

todide, ethyl 1odide, and the like) salts,

{08063] Certain compounds of the present invention possess asymmetric carbon atoms (optical or
chiral centers) or double bonds; the enantiomers, racemates, diastereomers, tautomers, geometric
isomers, stereoisometric forms that may be defined, in terms of absolute stereochemistry, as (R)-
or {S)- or, as (3}~ or (L)~ for amino actds, and individual tsomers are encompassed within the
scope of the present invention. The compounds of the present invention do not include those
which are known in art to be too unstable to synthesize and/or isolate. The present invention is
meant to include compounds in racemic and optically pure forms. Optically active (R)- and {5)-,
or {D}- and (L )-1somers may be prepared using chiral synthons or chiral reagents, or resolved
using conventional techniques. When the compounds described herein contain olefinic bonds or
other centers of geometric asyrumetry, and unless specified otherwise, it is intended that the

compounds include both E and Z geometric isomers.
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{0064} As used herein, the term “isomers” refers to compounds having the same number and
kind of atorns, and hence the same molecular weight, but differing in respect to the structural

arrangement or configuration of the atoms.

18065] The term “tautomer,” as used herein, refers to one of two or more structural isomers

which exist in equilibrium and which are readily converted from one isomeric form to another.

{0066] It will be apparent to one skilled 1u the art that certain compounds of this invention may
exist in tautomeric forms, all such tautomeric forms of the compounds being within the scope of

the invention.

{8067} Unless otherwise stated, structures depicted herein are also meant to include all
stereochemical forms of the structure; i.e., the R and 8 configurations for each asymmetric
center. Therefore, single stereochemical 1somers as well as enantiomeric and diastereomeric

mixtures of the present compounds are within the scope of the invention.

{0068] Unless otherwise stated, structures depicted herein are also meant to include compounds
which difter only in the presence of one or more isotopically enriched atoms. For example,
compounds having the present structures except for the replacement of a hydrogen by a
deuterium or tritium, or the replacement of a carbon by C- or "'C-enriched carbon are within

the scope of this invention.

{6069] The compounds of the present invention may also contain unnatural proportions of
atomic isotopes at one or more of the atoms that constitute such compounds. For example, the
compounds may be radiolabeled with radicactive isotopes, such as for example tritium CH),
iodine-125 ('), or carbon-14 (1'C). All isotopic variations of the compounds of the present

invention, whether radioactive or not, are encompassed within the scope of the present invention.

{6078] The symbol “r” denotes the point of attachment of a chemical moiety to the remainder

of a molecule or chemical formula.

{0071] The terms "a" or "an,” as used in herein means one or more. In addition, the phrase
"substituted with alnl," as used herein, means the specified group may be substituted with one or
more of any or all of the named substituents. For example, where a group, such as an alkyl or

heteroaryl group, 18 "substituted with an unsubstituted C1-Cyo alkyl, or unsubstituted 2 to 20
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membered heterpalkyl," the group may contain one or more unsubstituted C-Cyo alkyls, and/or
one or more unsubstituted 2 to 20 membered heteroalkyls. Moreover, where a moiety is
substituted with an R substituent, the group may be referred to as “R-substituted.” Where a
moiety is R-substituted, the moiety is substituted with at least one R substituent and each R

substituent is optionally different.

106072] Descriptions of compounds of the present invention are limited by principles of chemical
bonding known to those skilled in the art. Accordingly, where a group may be substituted by
one or more of a number of substituents, such substitutions are selected s0 as to comply with
principles of chemical bonding and to give compounds which are not inherently unstable and/or
would be known to one of ordinary skill in the art as likely to be unstable under ambient
conditions, such as aqueous, neutral, and several known physiological conditions. For example,
a heterocycloalkyl or hetercaryl is attached to the remainder of the molecule via a ting
hetercatom in compliance with principles of chemical bonding known to those skilled in the art

thereby avoiding inherently unstable compounds.

{0073] The terms “treating” or “treatment” refers to any indicia of success in the treatroent or
amelioration of an injury, disease, pathology or condition, including any objective or subjective
parameter such as abatement; reroission; diminishing of symptoms or making the injury,
pathology or condition more tolerable to the patient; slowing in the rate of degeneration or
decline; making the final point of degeneration less debilitating; improving a patient’s physical
or mental well-being The treatment or amelioration of symptoms can be based on objective or
subjective parameters; including the results of a physical examination, neuropsychiatric exams,
and/or a psychiatric evaluation. For example, certain methods herein treat diseases associated
with androgen receptor activity. Certain methods described herein may treat diseases associated
with androgen receptor activity {e.g., prostate cancer, benign prostatic hyperplasia,
hypersexuality, acne, amenoirhea, seborrhea, hirsutism, androgenic alopecia, hidradenitis
suppurativa, or hyperandrogenism) by inhibiting androgen receptor activity. Certain methods
described herein may treat diseases associated with androgen receptor activity by inhibiting
coactivator or transcriptional proteins from binding to androgen receptor. For example, certain
methods herein treat cancer. For example certain methods herein treat cancer by decreasing a

symptom of cancer. Symptoms of cancer would be known or may be determined by a person of
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ordinary skill in the art. The term "treating” and conjugations thereof, include prevention of an
injury, pathology, condition, or disease. In embodiments, treating is preventing. In

embodiments, treating is not preventing

18074] An “effective amount” is an amount sufficient to accomplish a stated purpose {e.g.
achieve the effect tor which it 1s administered, treat a disease, reduce enzyme activity, increase
enzyme activity, reduce protein function, reduce one or more symptoms of a disease or
condition). An example of an “effective amount” is an amount sufficient to contribute to the
treatment, prevention, or reduction of a symptom or symptoms of a disease, which could also be
referred to as a “therapeutically effective amount.” A “reduction” of a symptom or symptoms
{and grammatical equivalents of this phrase) means decreasing of the severity or frequency of the
symptom(s), or elimination of the symptom{s}. A “prophylactically effective amount” of a drug
or prodrug i1s an amount of a drug or prodrug that, when administered to a subject, will have the
intended prophylactic effect, e.g, preventing or delaying the onset {or reoccurrence) of an injury,
disease, pathology or coundition, or reducing the likelihood of the onset (or reoccurrence) of an
injury, disease, pathology, or condition, or their symptoms. The full prophylactic effect does not
necessarily occur by administration of one dose, and may occur only after administration of a
series of doses. Thus, a prophylactically effective amount may be administered in one or more
administrations. The exact amounts will depend on the purpose of the treatment, and will be
ascertatnable by one skilled in the art using known techniques (see, e.g., Lieberman,
Pharmaceutical Dosage Forms (vols. 1-3, 1992); Lloyd, The Art, Science and Technology of
Pharmaceutical Compounding (1999); Pickar, Dosage Calculations (1999); and Remington.: The
Science and Practice of Pharmacy, 20th Edition, 2003, Gennaro, Ed., Lippincott, Williams &
Wilkins).

{0075] The term “associated” or “associated with” in the context of a substance or substance
activity or function associated with a disease (e.g. cancer} means that the disease is caused by (in
whole or in part), or a symptom of the disease is caused by (in whole or in part) the substance or
substance activity or function. As used herein, what is described as being associated with a
disease, if a causative agent, could be a target for treatment of the disease. For example, a
disease associated with androgen receptor activity may be treated with an agent (e.g. compound

as described herein) effective for decreasing the level of androgen receptor activity.
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{06076] “Control” or “control experiment” or “standard control” is used in accordance with its
plain ordinary meaning and refers to an experiment in which the subjects or reagents of the
experiment are treated as in a parallel experiment except for omission of a procedure, reagent, or
variable of the experiment. In some instances, the control is used as a standard of comparison in
evaluating experimental effects. In embodiments, a control ts an identical experiment or
identical conditions without administration of a compound {e.g. a compound described herein}.
In embodiments, inhibition of an activity compared to a control is inhibition of an activity by a
compound {(e.g., as described herein) compared to the activity in the absence of the compound

{e.g. as described herein).

{0077] “Contacting” 15 used in accordance with its plain ordinary meaning and refers to the
process of aliowing at least two distinct species {e.g. chemical compounds including
biomolecules, or cells) to become sufficiently proximal to react, interact or physically touch. It
should be appreciated, however, that the resulting reaction product can be produced directly trom
a reaction between the added reagents or from an intermediate from one or more of the added
reagents which can be produced in the reaction mixture. The term “contacting” may include
allowing two species to react, interact, or physically touch, wherein the two species may be a
compound as described heretn and a protein or enzyme. In some embodiments contacting

includes allowing a compound described herein to interact with a protein or enzyme.

{0078] As defined herein, the term “inhibition”, “inhibit”, “inhibiting” and the like in reference
to a protein-inhibttor (e.g. antagonist) interaction means negatively affecting (e.g. decreasing) the
fevel of activity or function of the protein relative to the level of activity or function of the
protein in the absence of the inhibitor. In some embodiments inhibition refers to reduction of a
disease or symptoms of disease. Thus, inhibition may include, at least in part, partially or totally
blocking stirnulation, decreasing, preventing, or delaying activation, or inactivating,
desensitizing, or down-regulating signal transduction or enzymatic activity or the amount of a

protein.

{8079] As defined herein, the term “activation”, “activate”, “activating” and the like in

reference to a protein-activator {e.g. agonist) interaction means positively affecting (e.g.

increasing) the activity or function of the protein relative to the activity or function of the protein

in the absence of the activator (.2 compound described herein). Thus, activation may include,
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at least in part, partially or totally increasing stimulation, increasing or enabling activation, or
activating, sensitizing, or up~regulating signal transduction or enzymatic activity or the amount
of a protein decreased in a disease. Activation may include, at least in part, partially or totally
increasing stimulation, increasing or enabling activation, or activating, sensitizing, or up-

regulating signal transduction or enzymatic activity or the amount of a protein.

{6088] The term “modulator” refers to a composition that increases or decreases the level ofa
target molecule or the function of a target molecule. In embodiments, a modulator is an anti-
cancer agent. In embodiments, a modulator is an androgen receptor antagonist. In embodiments,
a modulator is 2 hormone receptor antagonist. In embodiments, a modulator 1s an androgen
receptor inhibitor. In embodiments, a modulator s an androgen receptor agonist. An androgen
receptor {AR) modulator is a composition that increases or decreases the level of AR {e g,
protein, mBNA) or the level of activity of AR (e.g., DNA binding, dimerization, co~factor
binding, transcriptional activation, transcriptional activity, binding to a second protein, or
androgen receptor activity). In embodiments, an AR modulator decreases the level of AR (e.g,
protein, mRNA) or the level of activity of AR {e.g., DNA binding, dimerization, co-factor
binding, transcriptional activation, transcriptional activity, binding to a second protein, or
androgen receptor activity) (i.e., AR inhibitor). In embodiments, an AR modulator decreases the
level of AR protein. In embodiments, an AR modulator decreases the level of AR mRNA. In
embodiments, an AR modulator decreases the level of activity of AR, In embodiments, an AR
modulator increases the level of AR (e.g, protein, mRNA} or the level of activity of AR (e g,
DNA binding, dirnerization, co-factor binding, transcriptional activation, transcriptional activity,

binding to a second protein, or androgen receptor activity) (i.e., AR activator).

{0081] “Anti-cancer agent” or “anti-cancer drug” is used in accordance with its plain ordinary
meaning and refers to a composition (e.g compound, drug, antagonist, inhibitor, modulator)
having antineoplastic properties or the ability to inhibit the growth or proliferation of cells. In
some embodiments, an anti-cancer agent is a chemotherapeutic. In some embodiments, an anti-
cancer agent ts an agent approved by the FIDA or similar regulatory agency of a country other
than the USA| for treating cancer. Examples of anti-cancer agents include, but are not limited to,
anti-androgens (e.g., Casodex, Flutamide, MDV3100, or ARN-509), MEK (¢.g MEK1, MEK?2,
or MEK T and MEK?2) inhibitors (e.g. XL.518, CI-1040, PDO035901, selumetinib/ AZD6244,
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GSK1120212/ trametinib, GDC-0973, ARRY-162, ARRY-300, AZD8330, PD0325901, U0126
PDOBOS9, TAK-733, PDD31808E, AST03026, BAY 869760), alkylating agents (e.g,,

E

cyclophosphamide, ifosfamide, chlorambucil, busulfan, melphalan, mechlorethamine,
uramustine, thiotepa, nitrosoureas, nitrogen mustards (e g., mechloroethamine,
cyclophosphamide, chlorambucil, meiphalan), ethylenimine and methylmelamines {e.g.,
hexamethlymelamine, thiotepa), alkyl sulfonates {e. g, busulfan), nitrosoureas (e.g., carmustine,
lomusitoe, semustine, streptozocin), irtazenes {decarbazine)), anti-metabolites {e.g., 5~
azathioprine, leucovorin, capecitabine, fludarabine, gemcitabine, pemetrexed, raltitrexed, folic
acid analog (¢ g., methotrexate), pyrimidine analogs (e.g., fluorouracil, floxouridine,
Cytarabine), purine analogs (e.g., mercaptopurine, thioguanine, pentostatin}, efc. }, plant alkaloids
{e.g., vincristine, vinblastine, vinorelbine, vindesine, podophyliotoxin, paclitaxel, docetaxel,
efc.}, topoisomerase inhibitors {e.g., irinotecan, topotecan, amsacrine, etoposide (VP16),
etoposide phosphate, teniposide, efc.), antitumor antibiotics {e.g., doxorubicin, adriamycin,
daunorubicin, epirubicin, actinomycin, bleomyein, mitomycin, mitoxantrone, plicamycin, efc.},
platinum-based compounds {e.g. cisplatin, oxaloplatin, carboplatin), anthracenedione (e g,
mitoxanirone), substituted urea {e.g., hydroxvurea), methyl hydrazine derivative (e.g,,
procarbazine), adrenocortical suppressant {e.g., mitotane, aminoglutethimide),
epipodophyliotoxins (e.g., etoposide), antibiotics (e.g., daunorubicin, doxorubicin, bleomycin),
enzymes {e.g., L-asparaginase), inhibitors of mitogen-activated protein kinase signaling (e.g.
U126, PDOR05S, PD 184352, PD(325901, ARRY-142886, SB239063, SP600125, BAY 43-
9006, wortmanuin, or LY294002), mTOR inhibitors, antibodies {e.g., situxan), 5-aza-2'-
deoxycytidine, doxorubicin, vincristine, etoposide, gemcitabine, imatinih {Gleevec RTM )},
geldanamycin, 17-N-Allylamino-17-Demethoxygeldanamycin (17-AAG), bortezomib,
trastuzumab, anastrozole; angiogenesis inhibitors; antiandrogen, antiestrogen; antisense
oligonucleotides; apoptosis gene modulators; apoptosis regulators; arginine deaminase;
BCR/ABL antagonists; beta lactam derivatives, bFGF inhibiter; bicalutamide; camptothecin
derivatives; casein kinase inhibitors (ICOS); clomifene analogues; cytarabine daclvamab;
dexamethasone; estrogen agonists; estrogen antagonists; etanidazole; etoposide phosphate;
exemestane, fadrozole; finasteride; fludarabine; fluorodaunorunicin hydrochlonde; gadolinium
texaphyrin; gallium nitrate; gelatinase inhibitors; gemcitabine; glutathione inhibitors; hepsulfam;
immunostimulant peptides; insulin-like growth factor-1 receptor inhibitor; interferon agonists;
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interferons; interleukins; letrozole; leukemia inhibiting factor; leukocyte alpha interferon;
feuprolidetestrogentprogesterone; leuproreling matrilysin inhibitors; matrix metalloproteinase
inhtbitors; MIF inhibitor; mifepristone; mismatched double stranded RNA; monoclonal
antibody,; mycobacterial cell wall extract; nitric oxide modulators; oxaliplatin; panomifene;
pentrozole; phosphatase inhibitors; plasminogen activator inhibitor; platinum complex; platinum
compounds; prednisone; proteasome inhibitors; protein A-based immune modulator; protein
kinase C inhibitor; protein tyrosine phosphatase inhibitors; purine nucleoside phosphorylase
inhihitors; ras farnesyl protein transferase inhibitors; ras inhibitors; ras-GAP inhibitor;
ribozymes; signal transduction inhibitors; signal transduction modulators; single chain antigen-
binding protein; stem cell inhibitor; stem-cell division inhibitors; stromelysin inhibitors;
synthetic glycosaminoglycans; tamoxifen methiodide; telomerase inhibitors; thyroid stimulating
hormone; translation inhibitors; tyrosine kinase inhibitors; urokinase receptor antagonists;
steroids {e.g., dexamethasone), finasteride, aromatase inhibitors, gonadotropin-releasing
hormone agonists {GuRH) such as goserelin or leuprolide, adrenocorticosteroids {e.g.,
prednisone), progestins {e.g., hydroxyprogesterone caproate, megestrol acetate,
medroxyprogesterone acetate), estrogens (e.g., diethlystilbestrol, ethinyl estradicl), antiestrogen
(e.g., tamoxifen), androgens {e.g., testosterone propionate, fluoxymesterone), antiandrogen {e.g.,
flutamide), immunostimulants {e.g., Bacillus Calmette-Guérin (BCG), levamisole, interteukin-2,
alpha-interferon, efc. ), monoclonal antibodies (e.g., anti-CD20, anti-HER2, anti-CD52, anti-
HLA-DR, and anti-VEGF monoclonal antibodies), immunotoxins {e.g., anti-CD33 monoclonal
antibody-calicheamicin conjugate, anti-CD22 monoclonal antibody-pseudomonas exotoxin
conjugate, efc.), radioimmunotherapy (e.g., anti-CD20 monoclonal antibody conjugated to ''In,
Uy or P, ere), triptolide, homobartingtonine, dactinomyein, doxorubicin, epirubicin,
topotecan, ifraconazole, vindesine, cerivastatin, vincristine, deoxyadenosine, seriraline,
pitavastatin, irinotecan, clofazimine, S-nonyloxyiryptamine, vemurafenib, dabrafenib, erlotinib,
gefitinib, EGFR inhibitors, epidermal growth factor receptor (EGFR)-targeted therapy or
therapeutic {e.g. gefitinib (Iressa ™), erlotinib (Tarceva ™), cetuximab (HErbitux™), lapatinib
{Tvkerb™) panitumumab (Vectibix™} vandetanib (Caprelsa™), afatinib/BIBW2992, Cl-
1033/canertinib, neratinib/HKI1-272, CP-724714, TAK-285, AST-1306, ARRY334543, ARRY-
380, AG-1478, dacomitinib/PF299804, O51-420/desmethyl erlotinib, AZD8931, AEE7S8S,
pelitinib/EKB-569, CUDC-101, WZ8040, WZ4002, WZ3146, AG-490, XL647, PD153035,

2
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BMS-599626), sorafenib, imatinib, sunitinib, dasatinib, pyrrolo benzodiazepines (e.g.
tomaymycin), carboplatin, CC-1065 and CC-1065 analogs including amino-CBIs, nitrogen
mustards (such as chlorambucil and melphalan), dolastatin and dolastatin analogs (including
auristatins: eg. monomethyl auristatin E), anthracycline antibiotics (such as doxorubicin,
dauncrubicin, etc.), duocarmycins and duocarmycin analogs, enedivnes (such as neocarzinostatin
and calicheamicins), leptomycin derivaties, maytansinotds and maytansinoid analogs (e.g.
mertansine), methotrexate, mitomycin C, taxoids, vinca alkaloids (such as vinblastine and
vineristine), epothilones {e.g. epothilone B), camptothecin and its clinical analogs topotecan and

irinotecan, or the like.

{0082] “Chemotherapeutic” or “chemotherapeutic agent” 1s used in accordance with its plain
ordinary meaning and refers to a chemical composition or compound having antineoplastic

properties or the ability to inhibit the growth or proliferation of cells.

{B083] “Patient” or “subject in need thereof” or “subject” refers to a living organism suffering
from or prone to a disease or condition that can be treated by administration of a compound or
pharmaceutical composition or by a method, as provided herein. Non-limiting examples include
humans, other mammals, bovines, rats, mice, dogs, monkeys, goat, sheep, cows, deer, and other
non-mammalian animals. In some embodiments, a patient 1s human. In some embodiments, a

subject is human.

{0084] “Disease” or “condition” refer to a state of being or health status of a patient or subject
capable of being treated with a compound, pharmaceutical composition, or method provided
herein. In some embodiments, the disease ts a disease having the symptom of cell
hyperproliferation. In some embodiments, the disease is a disease having the symptom of an
aberrant level of androgen receptor activity. In some embodiments, the disease is a cancer. In
some further instances, “cancer” refers to human cancers and carcinomas, sarcomas,
adenocarcinomas, lymphomas, leukemias, ete., including solid and lymphoid cancers, kidney,
breast, lung, bladder, colon, ovarian, prostate, pancreas, stomach, brain, head and neck, skin,
uterine, testicular, glioma, esophagus, and liver cancer, including hepatocarcinoma, lymphoma,
including B-acute lymphoblastic lymphoma, non-Hodgkin’s lymphomas (e.g., Burkiit’s, Small
Cell, and Large Cell lymphomas), Hodgkin’s lymphoma, leukemia (including AML, ALL, and

CML)}, or multiple myeloma. In embodiments, the disease is prostate cancer. In embodiments,
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the disease is hormone sensitive prostate cancer. In embodiments, the disease is hormone

refractory (insensitive) prostate cancer. In embodiments, the disease is bone cancer.

{B083] Asused herein, the term "cancer” refers to all types of cancer, neoplasm or malignant
tumors found in mammals {e.g. humans), including leukemia, carcinomas and sarcomas.
Exemplary cancers that may be treated with a compound or method provided herein include
cancer of the prostate, thyroid, endocrine system, brain, breast, cervix, colon, head & neck, liver,
kidney, lung, non-small cell lung, melanoma, mesothelioma, ovary, sarcoma, stomach, uterus,
Medulloblastoma, colorectal cancer, pancreatic cancer. Additional examples may include,
Hodgkin's Disease, Non-Hodgkin's Lymphoma, multiple myeloma, neuroblastoma, glioma,
glioblastoma multiforme, ovarian cancer, rhabdomyosarcoma, primary thrombocytosis, primary
macroglobulinemia, primary brain tumors, cancer, malignant pancreatic insulanoma, malignant
carcinoid, urinary bladder cancer, premalignant skin lesions, testicular cancer, lymphomas,
thyroid cancer, neuroblastoma, esophageal cancer, genitourinary tract cancer, malignant
hypercalcemia, endoretrial cancer, adrenal cortical cancer, neoplasms of the endocrine or
exocrine pancreas, medullary thyroid cancer, meduliary thyroid carcinoma, melanoma, colorectal

cancer, papillary thyroid cancer, hepatocellular carcinoma, or prostate cancer.

{0086] The term "leukemia” refers broadly to progressive, malignant diseases of the blood-
forming organs and is generally characterized by a distorted proliferation and development of
leukocytes and their precursors in the blood and bone marrow. Leukemia is generally clinically
classified on the basis of (1) the duration and character of the disease-acute or chronic; (2) the
type of cell involved; myeloid (myelogenous), lvmphoid (lymphogenous), or monocytic; and (3}
the increase or non-increase in the number abnormal cells in the blood-leukemic or aleukemic
(subleukemic). Exemplary leukemias that may be treated with a compound or methed provided
herein include, for example, acute nonlymphocytic leukemia, chronic lymphocytic leukemia,
acute granulocytic feukemia, chronic granulocytic leukemia, acute promyelocytic leukemia, adult
T-cell leukemia, aleukemic leukemia, a leukocythemic leukemia, basophylic leukemia, blast cell
leukemia, bovine leukemia, chronic myelocytic leukemia, leukemia cutis, embryonal leukemia,
eosinophilic leukemia, Gross' leukemia, hairy-cell leukemia, hemoblastic leukemia,
hemocytoblastic leukemia, histiocytic leukemia, stem cell leukemia, acute monocytic leukemia,

feukopenic leukenua, lymphatic leukemia, lymphoblastic leukemia, lymphocytic leukemia,
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iymphogenous leukemia, lymphotid leukemia, lymphosarcoma cell leukemia, mast cell leukemia,
megakaryocytic leukemia, micromyeloblastic leukeria, monocytic leukemia, myeloblastic
leukemia, myelocytic leukemia, myeloid granulocytic leukemia, myelomonocytic leukemia,
Naegeli leukemia, plasma cell leukemia, multiple myeloma, plasmacytic leukemia,
promyelocytic leukemia, Rieder cell leukemia, Schilling's leukemia, stem cell leukemia,

subleukemic leukemia, or undifferentiated cell leukemia.

{6087] The term "sarcoma" generally refers to a tumor which is made up of a substance like
the embryonic connective tissue and is generally composed of closely packed cells embedded in
a fibrillar or homogeneous substance. Sarcomas that may be treated with a compound or method
provided herein include a chondrosarcoma, fibrosarcoma, lymphosarcoma, melancsarcoma,
myxosarcoma, osteosarcoma, Abemethy's sarcoma, adipose sarcoma, liposarcoma, alveolar soft
part sarcoma, ameloblastic sarcoma, botryoid sarcoma, chloroma sarcoma, chorio carcinoma,
embryonal sarcoma, Wilms' tumor sarcoma, endometrial sarcoma, stromal sarcoma, Ewing's
sarcoma, fascial sarcoma, fibroblastic sarcoma, giant cell sarcoma, granulocytic sarcoma,
Hodgkin's sarcoma, idiopathic multiple pigmented hemorrhagic sarcoma, immunoblastic
sarcoma of B cells, lymphoma, immunoblastic sarcoma of T-cells, Jensen's sarcoma, Kaposi's
sarcoma, Kupffer cell sarcoma, angiosarcoma, leukosarcoma, malignant mesenchymoma
sarcoma, parosteal sarcoma, reticulocytic sarcoma, Rous sarcoma, serocystic sarcoma, synovial

sarcoma, or telangiectaltic sarcoma.

{6088] The term "melanoma” is taken to mean a tumor arising from the melanocytic system of
the skin and other organs. Melanomas that may be treated with a compound or method provided
herein include, for example, acral-lentiginous melanoma, amelanotic melanoma, benign juvenile
melanoma, Cloudman's melanoma, 891 melanoma, Harding-Passey melanoma, juvenile
melanoma, lentigo maligna melanoma, malignant melanoma, nodular melanoma, subungal

melanoma, or superficial spreading melanoma.

{0089] The term "carcinoma" refers to a malignant new growth made up of epithelial celis
tending to infiltrate the surrounding tissues and give rise to metastases. Exermplary carcinomas
that may be treated with a compound or method provided herein include, for example, medullary
thyroid carcinoma, familial medullary thyroid carcinoma, acinar carcinorma, acinous carcinoma,

adenocystic carcinoma, adenoid cystic carcinoma, carcinoma adenomatosum, carcinoma of
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adrenal cortex, alveolar carcinoma, alveolar cell carcinoma, basal cell carcinoma, carcinoma
basocellulare, basaloid carcinoma, basosquamous cell carcinoma, bronchioalveolar carcinoma,
bronchiolar carcinoma, bronchogenic carcinoma, cerebriform carcinoma, cholangiocellular
carcinoma, chorionic carcinoma, colloid carcinoma, comedo carcinoma, corpus carcinoma,
cribriform carcinoma, carcinoma en cuirasse, carcinoma cutaneum, cylindrical carcinoma,
cylindrical cell carcinoma, duct carcinoma, carcinoma durum, embryonal carcinoma,
encephaloid carcinoma, epiermoid carcinoma, carcinoma epitheliale adenotdes, exophytic
carcinoma, carcinoma ex ulcere, carcinoma fibrosum, gelatiniforni carcinoma, gelatinous
carcinoma, giant cell carcinoma, carcinoma gigantoceliulare, glandular carcinoma, granulosa cell
carcinoma, hair-matrix carcinoma, hematoid carcinoma, hepatocellular carcinoma, Hurthle cell
carcinoma, hyaline carcinoma, hypemephrotd carcinoma, infantile embryounal carcinoma,
carcinoma in situ, intraepidermal carcinoma, intraepithelial carcinoma, Krompecher's carcinoma,
Kulchitzky-cell carcinoma, large-cell carcinoma, lenticular carcinoma, carcinoma lenticulare,
lipomatous carcinoma, fymphoepithelial carcinoma, carcinoma medullare, medullary carcinoma,
melanotic carcinoma, carcinoma molle, mucinous carcinoma, carcinoma muciparum, carcinoma
mucocellutare, mucoepidermoid carcinoma, carcinoma mucosum, mucous carcinoma, carcinoma
myxomatodes, nasopharyngeal carcinoma, oat cell carcinoma, carcinoma ossificans, osteoid
carcinoma, papillary carcinoma, periportal carcinoma, preinvasive carcinoma, prickle cell
carcinoma, pultacecus carcinoma, renal cell carcinoma of kidney, reserve cell carcinoma,
carcinoma sarcomatodes, schneiderian carcinoma, scirrhous carcinoma, carcinoma scrotl, signet-
ring cell carcinoma, carcinoma simplex, small-cell carcinoma, solanoid carcinoma, spheroidal
cell carcinoma, spindle cell carcinoma, carcinoma spongiosum, SGUarMous Carcinoma, squamous
cell carcinoma, string carcinoma, carcinoma telangtectaticum, carcinoma telangiectodes,
transitional cell carcinoma, carcinoma tuberosum, tuberous carcinoma, verrucous carcinoma, or

carcinoma villosum,

{8096] The term “signaling pathway” as used herein refers to a series of interactions between
cellular and optionally extra-cellular components (e g proteins, nucleic acids, small molecules,
ions, lipids) that conveys a change in one component to one or more other components, which in
turn may convey a change to additional components, which is optionally propagated to other

signaling pathway components.
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{06091} The term “aberrant” as used herein refers to different from normal. When used to
describe enzymatic activity, aberrant refers to activity that is greater or less than a normal control
or the average of normal non-diseased control samples. Aberrant activity may refer to an amount
of activity that results in a disease, wherein returning the aberrant activity to a normal or non-
disease-associated amount (e.g. by administering a compound or using a method as described

herein), results in reduction of the disease or one or more disease symptoms.

{06092] “Nucleic acid” or “oligonucleotide” or “polynucleotide” or grammatical equivalents used
herein means at least two nucleotides covalently linked together. The term “nucleic acid”
includes single-, double-, or multiple-stranded DNA, RNA and analogs (derivatives) thereof.
Oligonucleotides are typically from about 5, 6, 7, 8, 9, 10, 12, 15, 25, 30, 40, 50 or more
nucleotides in length, up to about 100 nucleotides in length. Nucleic acids and polynucleoctides
are a polymers of any length, including longer lengths, e.g., 200, 300, 500, 10600, 2000, 3000,
5000, 7000, 10,000, etc. Nucleic acids containing one or more carbocyclic sugars are also
included within one definition of nucleic acids.

{0093} A particular nucleic acid sequence also encompasses “splice variants.” Similarly, a
particular protein encoded by a nucleic acid encompasses any protein encoded by a splice variant
of that nucleic actd. “Splice variants,” as the name suggests, are products of alternative splicing
of a gene. After transcription, an initial nucleic acid transcript may be spliced such that different
{alternate) nucleic acid splice products encode different polypeptides. Mechanisms for the
production of splice variants vary, but include alternate splicing of exons. Alternate
polypeptides derived from the same nucleic acid by read-through transcription are also
encompassed by this definition. Any products of a splicing reaction, including recombinant
forms of the splice products, are included in this definition.

{0094] “Polypeptide,” “peptide,” and “protein” are used herein interchangeably and mean any
peptide-linked chain of amino acids, regardless of length or post-translational modification. As
noted below, the polypeptides described herein can be, e g., wild-type proteins, biologically-
active fragments of the wild-type proteins, or variants of the wild- type proteins or fragments.
Variants, in accordance with the disclosure, can contain amino acid substitutions, deletions, or

insertions. The substitutions can be conservative or non-conservative.
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{06095] Following expression, the proteins can be isolated. The term “purified” or “isolated” as
applied to any of the proteins described herein refers to a polypeptide that has been separated or
puritied from components (g.g., proteins or other naturally-occurring biclogical or organic
molecules) which naturally accompany it, e.g., other proteins, ipids, and nucleic acid in a cell
expressing the proteins. Typically, a polypeptide is purified when it constitutes at least 60 {e.g.,
at least 65, 70, 75, 80, 85, 90, 92, 95, 97, or 99} %, by weight, of the total protein in a sample.
{6096] An amino acid residue in a protein "corresponds” to a given residue when it occupies
the same essential structural position within the protein as the given residue. Instead of a primary
sequence alignment, a three dimensional structural alignroent can also be used, e.g., where the
structure of the selected protein is aligned for maximum correspondence with the human

androgen receptor protein and the overall structures compared.

{8097] “Pharmaceutically acceptable excipient” and “pharmaceutically acceptable carrier” refer
to a substance that aids the administration of an active agent to and absorption by a subject and
can be included 1n the compositions of the present invention without causing a significant
adverse toxicological effect on the patient. Non-limiting examples of pharmaceutically
acceptable excipients include water, NaCl, normal saline solutions, lactated Ringer’s, normal
sucrose, normal glucose, binders, fillers, disintegrants, lubricants, coatings, sweeteners, flavors,
salt solutions (such as Ringer's solution), alcohols, oils, gelatins, carbohydrates such as lactose,
amylose or starch, fatty acid esters, hydroxymethvycellulose, polyvinyl pyrrolidine, and colors,
and the like. Such preparations can be sterilized and, if desired, mixed with auxiliary agents
such as lubricants, preservatives, stabilizers, wetting agents, emulsifiers, salts for influencing
osmotic pressure, buffers, coloring, and/or aromatic substances and the like that do not
deleteriously react with the compounds of the invention. One of skill in the art will recognize

that other pharmaceutical excipients are useful in the present invention,

{0098] The term "preparation” is intended to include the formulation of the active compound
with encapsulating material as a carrier providing a capsule in which the active component with
or without other carriers, is surrounded by a carrier, which is thus in association with it.
Similarly, cachets and lozenges are included. Tablets, powders, capsules, pills, cachets, and

jozenges can be used as solid dosage forms suitable for oral administration.
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{06099] As used herein, the term "administering” means oral administration, administration as a
suppository, topical contact, tntravenous, parenteral, intraperitoneal, intramuscular, intralesional,
intrathecal, intracramal, intranasal or subcutanecus administration, or the implantation of a slow-
release device, e.g., a mini-osmotic pump, to a subject. Administration 1s by any route, including
parenteral and transmucosal (e.g., buccal, sublingual, palatal, gingival, nasal, vaginal, rectal, or
transdermal). Parenteral administration includes, e.g., intravenous, intramuscular, intra-arteriole,
intradermal, subcutaneous, intraperitoneal, intraventricular, and intracranial. Other modes of
delivery include, but are not limited to, the use of hiposomal formulations, intravenous infusion,
transdermal patches, efc. By "co-administer” 1t 18 meant that a composition described herein i3
administered at the same time, just prior to, or just after the administration of one or more
additional therapies (e g. anti-cancer agent). The compound of the invention can be administered
alone or can be coadministered to the patient. Coadministration is meant to include simultaneocus
or sequential administration of the compound individually or in combination (more than one
compound or agent). Thus, the preparations can also be combined, when desired, with other
active substances (e.g. to reduce metabolic degradation, to increase degradation of a prodrug and
release of the drug, detectable agent). The compositions of the present invention can be
delivered by transdermally, by a topical route, formulated as applicator sticks, solutions,
suspenstons, emulsions, gels, creams, otntments, pastes, jellies, paints, powders, and aerosols.
Oral preparations include tablets, pills, powder, dragees, capsules, liquids, lozenges, cachets,
gels, syrups, sturries, suspensions, etc., suitable for ingestion by the patient. Solid form
preparations inchude powders, tablets, pills, capsules, cachets, suppositortes, and dispersible
granules. Liquid form preparations include solutions, suspensions, and emulsions, for example,
water or water/propylene glyeol solutions. The compositions of the present invention may
additionally include components to provide sustained release and/or comfort. Such components
include high molecular weight, anionic mucomimetic polymers, gelling polysaccharides and
finely-divided drug carrier substrates. These components are discussed in greater detail in U.S.
Pat. Nos. 4,911,920, 5,403,841, 5,212,162; and 4,861,760, The entire contents of these patents
are incorporated herein by reference in their entirety for all purposes. The compositions of the
present invention can also be delivered as microspheres for slow release in the body. For
example, microspheres can be administered via intradermal injection of drug-containing
microspheres, which slowly release subcutaneously (see Rao, J. Biomater Sci. Polym. Fd. 7:623-
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645, 1995; as biodegradable and injectable gel formulations (see, e.g., Gao Pharm. Res. 12:857-
363, 1995); or, as microspheres for oral adminstration (see, e.g., Evles, J Pharm. Pharmacol.
49:669-674, 1997). In another embodiment, the formulations of the compositions of the present
invention can be delivered by the use of liposomes which fuse with the cellular membrane or are
endocytosed, 7.e., by employing receptor ligands attached to the liposome, that bind to surface
membrane protein receptors of the cell resulting in endocytosis. By using liposomes, particularly
where the liposome surface carries receptor ligands specific for target cells, or are otherwise
preferentially directed to a specific organ, one can focus the delivery of the compositions of the
present invention into the target cells in vivo. (See, e.g., Al-Muhammed, J. Microencapsul.
13:293-306, 1996; Chonn, Curr. Opin. Biotechnol. 6:698-708, 1995; Ostro, Am. J. Hosp. Pharmn.
46:1576~1587, 1989). The compositions of the present invention can also be delivered as

nanoparticles.

i810¢] Pharmaceutical compositions provided by the present invention include compositions
wherein the active ingredient (e.g. compounds described herein, including embodiments or
examples) is contained in a therapeutically effective amount, i.e., in an amount effective to
achieve its intended purpose. The actual amount effective for a particular application will
depend, infer afia, on the condition being treated. When administered in methods to treat a
disease, such compositions will contain an amount of active ingredient effective to achieve the
desired result, e.g., reducing, eliminating, or slowing the progression of disease symptoms {e.g.
symptoms of cancer or aberrant androgen receptor activity). Determination of a therapeutically
effective amount of a compound of the invention is well within the capabilities of those skilled in

the art, especially in light of the detailed disclosure herein.

{8101} The dosage and frequency (single or multiple doses) administered to a mammal can
vary depending upon a variety of factors, for example, whether the mammal sutfers from another
disease, and its route of administration; size, age, sex, health, body weight, body mass index, and
diet of the recipient; nature and extent of symptoms of the disease being treated (e.g. symptoms
of cancer}, kind of concurrent treatment, complications from the disease being treated or other
health-related problems. Other therapeutic regimens or agents can be used in conjunction with

the methods and compounds of Applicants’ invention. Adjustment and manipulation of
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established dosages (e.g., frequency and duration) are well within the ability of those skilled in

the art.

{6162] For any compound described herein, the therapeutically effective amount can be
initially determined from cell culture assays. Target concentrations will be those concentrations
of active compound(s) that are capable of achieving the methods described herein, as measured

using the methods described herein or known in the art.

{06103] Asis well known in the art, therapeutically effective amounts for use in humans can
also be determined from aniroal models. For example, a dose for humans can be formulated to
achieve a concentration that has been found to be effective in animals. The dosage in humans
can be adjusted by monitoring compounds effectiveness and adjusting the dosage upwards or
downwards, as described above. Adjusting the dose to achieve maximal efficacy in humans
based on the methods described above and other methods 1s well within the capabilities of the

ordinarily skilled artisan.

{0164] Dosages may be varied depending upon the requirements of the patient and the
compound being employed. The dose administered to a patient, in the context of the present
invention should be sufficient to effect a beneficial therapeutic response in the patient over time.
The size of the dose also will be determined by the existence, nature, and extent of any adverse
side-effects. Determination of the proper dosage tor a particular situation 1s within the skill of
the practitioner. Generally, treatment is initiated with smaller dosages which are less than the
optimum dose of the compound. Thereafter, the dosage is increased by small increments until

the optimum effect under circumstances is reached.

{6105] Dosage amounts and intervals can be adjusted individually to provide levels of the
administered compound effective for the particular chinical indication being treated. This will
provide a therapeutic regimen that 1s commensurate with the severity of the individual's disease

state.

{0106] Utilizing the teachings provided herein, an effective prophylactic or therapeutic
treatment regimen can be planned that does not cause substantial toxicity and yet is effective to
treat the clinical symptoms demonstrated by the particular patient. This planning should involve
the careful choice of active compound by considering factors such as compound potency, relative
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bicavailability, patient body weight, presence and severity of adverse side effects, preferred

mode of adroinistration and the toxicity profile of the selected agent.

{8167] The compounds described herein can be used in combination with one another, with
other active agents known to be useful in treating cancer, or with adjunctive agents that may not

be etfective alone, but may contribute to the efficacy of the active agent.

{0108] In some embodiments, co-administration includes administering one active agent
within 0.5, 1,2, 4, 6, 8, 10, 12, 16, 20, or 24 hours of a second active agent. Co-administration
includes administering two active agents simultaneously, approximately simulitaneously (e.g,,
within about 1, 5, 10, 15, 20, or 30 minutes of each other), or sequentially in any order. In some
embodiments, co-administration can be accomplished by co-formulation, 1.e., preparing a single
pharmaceutical composition including both active agents. In other embodiments, the active
agents can be formulated separately. In another embodiment, the active and/or adjunctive agents
may be linked or conjugated to one another. In some embodiments, the compounds described

herein may be combined with treatments for cancer such as radiation or surgery.

{0109] A “drug-resistant androgen receptor” 1s a modified (relative to wildtype) androgen
receptor that is inhibited tess effectively by the drug than a wildtype androgen receptor. A
“drug-resistant human androgen receptor” is a modified (refative to wildtype) human androgen
receptor that is inhibited less effectively by the drug than a wildtype human androgen receptor.
Examples of a “drug-resistant human androgen receptor” include a human androgen receptor
with a level of activity that 15 less inhibited by a competitive inhibitor {e.g., Casodex, Flutamide,
MDV3100, or ARN-509} then a wildtype human androgen inhibitor, a human androgen receptor
that 1s active without binding a ligand, and a human androgen receptor that is active without a

portion or all of the ligand binding domain.

{011¢] The term “androgen receptor” or “AR” or “NR3C4” refers to a nuclear receptor
activated by binding of the androgenic hormone testosterone or dihydrotestosterone. The term
“androgen receptor” may refer to the nuclectide sequence or protein sequence of human
androgen receptor {e.g., Entrez 367, Uniprot P10275, RefSeq NM_000044, or RefSeq

NP 000035 (SEQ 1D NO:2)). The term “androgen receptor” includes both the wild-type form of

the nucleotide sequences or proteins as well as any mutants thereof. In some embodiments,
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“androgen receptor” is wild-type androgen receptor. In some embodiments, “androgen receptor”
is one of more mutant forms. The term “androgen receptor” XYZ refers to a nucleotide
sequence or protein of a mutant androgen receptor wherein the Y numbered amino acid of
androgen receptor that normally has an X amino acid 1o the wildtype, instead has a Z arino acid
in the mutant. In embodiments, an androgen receptor is the human androgen receptor. In
embodiments, the androgen receptor has the nucleotide sequence corresponding to reference
number G1:349501065. In embodiments, the androgen receptor has the nucleotide sequence
corresponding to RefSeq NM 000044 .3. In embodiments, the androgen receptor has the protein
sequence corresponding to reference number GE21322252. In embodiments, the androgen
receptor has the protein sequence corresponding to RefSeq NP 000035 2. In embodiments, the

androgen receptor has the following amino acid sequence:

MEVQLGLGRVY PRPPSKTYRGAFQONLFQSVREVIQNPGPRHPEAASAAFPGASLLLLOCD
DOOCOCONOOCOCONONCET SPROVDOOQGEDGS POAHRRGPTGY LVLDEEQOPSQPOSA
LECHPERGCVPEPGAAVAASKGLPQOOLPAPPDEDDSAAPSTLSLLGPT FPGLSSCSADLK
DILSEASTMOLLOOOQOOEAVSEGS SSGRAREASGAPTSSKDNY LEGTSTI SDNAKELCKA

VSVEMGLGVEALEHLSPGEQLRGDCMYAPLLGVPPAVRPTPCAPLAECKG

F
n
2
)
o
[€2]
<]
)
P
n

Pl g 4

TEDTAEY SPEFKGGYTRGLEGESLGCSGSAAAGESS!

u)
&=
i -4
L‘j
rU
H
E
Q
i
=<
=
r/
0
s
H
W)
E'j
i
:i
b
o
@]
n
el

DYYNEFPLALAGPPPPPPPPHPHARIKLENPLDYGSAWAAAAADCRY GDLASLHGAGAAGP

GSGEFSARASSSWHTLETAEREGOLYGPCGGGGEEEGGEGEEEEEGEEEEEEEEEAGAVARPY

GYTRPPOGLAGQESDETAPDVWY PGGMVSRVPYPSPTCVKSEMGPWMDSY SGPYGDMRLE

TARDEVLPIDYYFPPOKTCLICGDEASGCHYGALTCGSCRKVEFKRAAEGKOKYLCASRND

CTIDKEFRRRKNCPSCRLREKCY EAGMTLGARKLKEKLGNLKLOQEEGEASSTTSPTEETTOKLT

VSHIEGYECOQPIFLNVLEAIEPGVVCAGHDNNQPDSFAALLSSLNELGERDLVHVVEKWAK

ALPGERNLHVDDOMAVIQY SWMGLMV FAMGWRSETNVNSRMLY PAPDLVENEYRMHKSRM

YSQCVRMRHLSQEFGHLOITPOEFLCMKALLLES TIPVDGLEKNQKEFDELRMNY IKELDR

TIACKRENPTSCERREYQLTKLLDSVOPIARELHOFTFDLLIKSEMVSVDEPEMMAETTS
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VOVPKILSGRVRPIYFHTC (SEQ ID NG:1}).

{0111} In embodiments, the androgen receptor is a mutant androgen receptor. In
embodiments, the mutant androgen receptor 1s associated with a disease that is not associated
with wildtype androgen receptor. In embodiments, the androgen receptor includes at least one
amino acid mutation (e.g., 1. 2,3,4,5,6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22,
23,24, 25, 26,27, 28, 29, or 30 mutations) compared to the sequence above. In embodiments,
the mutant androgen receptor is a splice variant. In embodiments, the mutant androgen receptor
is lacking a portion of the ligand binding domain. In embodiments, the mutant androgen
receptor is active in the absence of bound ligand. In embodiments, the mutant androgen receptor
is lacking the ligand binding domain. In embodiments, the splice variant androgen receptor is
AR variant 1 (e g, GE21322252 (SEQ ID NO:5)). In embodiments, the splice variant androgen
receptor 1s AR vartant 2 (AR43) (e.g,, GL1.21713434 (SEQ 1D N(:6)). ln embodiments, the
splice variant androgen receptor is AR variant 3 {AR-V7} (e.g., G1:224181614 (SEQ ID NO:7)).
In embodiments, the splice variant androgen receptor 1s AR variant 4 (AR-Vi){eg,
GL224181616 (SEQ ID NO:B}). In embodiments, the splice variant androgen receptor is AR
variant S (AR-V4) (e g, G1224181620 (SEQ ID NG:9)). In embodiments, the splice variant
androgen receptor is AR variant 6 {AR-V3){e g, G1:224181622 (SEQ ID NO:10)). In
embodiments, the splice variant androgen receptor is AR v567¢es (e.g., G1: 270358642 (SEQ ID
NO:11))

B. Compounds

{0112] In an aspect is provided a compound, or a pharmaceutically acceptable salt thereof,

having the formula:

.

[6113] R'is hydrogen or substituted or unsubstituted pyrid-2-yl. R’ is independently a
hydrogen, halogen, -CX’s, -CHX%, -CH,X?, -CN, -8O,R", -80,,NR'R®, -NHNR'RY,
~ONR'R®, -NHC=(O)NHNR'R®,
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“NHC=(O)NR'R®, -N(O)s, -NR'R®, -C{OR’, -C(O)-OR’, -C(ONR'R®, -OR'?, -NR'SO,RY, -
NR'C=(O)R’, -NR'C(0)-OR”, -NR'OR’, -0CX";, -OCHX",, -OCH, X, substituted or
unsubstituted alkyvl, substituted or unsubstituted hetercalkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, or
substituted or unsubstituted heteroaryl. R’ is independently a hydrogen,
halogen, -CX5, -CHX,, -CH;X’, -CN, -SOR™, -80,:NRV'RY, -NHNH,, ~-ONRM'R",
—~NHC=(O)NHNH,,
“NHC=(OINR"RY, -N(O)ys, -NRYRY, -CORD, -COOR", -COWNRI'R”, -ORY -
NRMSORY, NRUMC=(OR", -NR"C(O)-OR”, NRYORY, -0CXs, -OCHX,, -OCH, X,
substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or
unsubstituted aryl, or substituted or unsubstituted hetercaryl. R7, R®, R', R, R", R RY, and
R are independently hydrogen,
halogen, -CX;, -CHX,, -CH,X, -OCXj;, -OCHX,, -OCH;X, -CN, -OH, -NH,, -COOH, -CONH,
, ~NGOy, -5H, -SOsH, , ~STpNH,, ~NHNH;, ~ONH;, ~NHC=(OWHNH,;, ~NHC=((0) NH;,
~NHSGO,H, -NHC= (O)}H, -NHC(0)-OH, -NHOH, substituted or unsubstituted alkyl, substituted
or unsubstituted hetercalkvl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
heterocycloalkyl, substituted or unsubstituted aryl, or substituted or unsubstituted heteroaryl; R’
and R* substituents bonded to the same nitrogen atom may optionally be joined to form a
substituted or unsubstituted heterocycloalkyl or substituted or unsubstituted heteroaryl; R'' and
RY substituents bonded to the same nitrogen atom may optionally be joined to form a substituted
or unsubstituted hetemcvcloaikyi or substituted or unsubstituted heteroaryl. R is independently
hydrogen, a -CX 4, -CHX 3, - Hyx* , N, -C(OH, -C(CYOH, -C(O)NH,;, substituted or
unsubstituted alkyl, substituted or unsubstituted hetercalkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, or
substituted or unsubstituted heteroaryl. R’ is independently a hydrogen,
halogen, -CX°y, -CHX',, -CH, X, -CN, -C{OH, -C{O)YOH, ~C(O)NH,, substituted or
unsubstituted alkyl, substituted or unsubstituted hetercalkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, or
substituted or unsubstituted heteroaryl. RY is independently a hydrogen,

halogen, -CX%5, -CHX®,, -CH,X°-CN, -C(O)H, -C(OYOH, -C(O)NH,, substituted or
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unsubstituted alkyl, substituted or unsubstituted hetercalkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, or
substituted or unsubstituted heteroarvl. L' is independently a bond, substituted or unsubstituted
alkylene, substituted or unsubstituted alkenylene, substituted or unsubstituted alkynylene,
substituted or unsubstituted heteroalkylene, substituted or unsubstituted heteroalkenylene, or
substituted or unsubstituted heteroalkynylene. The symbols m2, m3, v2, and v3 are
independently 1 or 2. The symbols n2 and n3 are independently an integer from 0 to 4. X, X7,

X7, X", X, and X° are independently —Cl, -Br, -1, or -F.

{0114} In embodiments, the compound has the formula

RZ
LTS M
RS

(1D).

6115] L' R. R’ R' R’, and R® are as described herein, including in embodiments (e.g., as

for formula I and embodiments thereof).

{6116] In embodiments, the compound has the formula

(a}.

6117] L' R® R’ R’ R’ and R® are as described herein, including in embodiments (e.g., as
for formula I and embodiments thereof).

[6118] R is independently a

halogen, -CX"5, -CHX",, -CH,X", -CN, -SO,1:RY, -80, sNR R, -NHNR 'R
~ONRRY, -NHC=(O)NHNR'R"’,

“NHC=(ONRRY | -N(Oyn1s, -NRRY, -C(OR"® -C{O)-OR"® -C(ONR'RY -ORY, -
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NR™SO,RY, -NRC=(O)R"®, -NR'*C(OOR'®, NROR" -OCX";, -OCHX",, -OCH, X",
substituted or unsubstituted alkyl, substituted or unsubstituted hetercalkyl, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or
unsubstituted aryl, or substituted or unsubstituted hetercaryl. R'®, RY R' and R" are
independently hydrogen,

halogen, -CXs, -CHX,, -CH,X, -OCXj;, -OCHX,, -OCH,X, -CN, -OH, -NH,, -COOH, -CONH,
, ~NQO3, -SH, -SOsH, -SOuH, -SOpNH,, ~NHNH;, ~ONH;, ~-NHC=(O)NHNH,;, ~NHC=({O)NH;,
~-NHSG,H, -NHC=(O)H, -NHC(G)OH, -NHOH, substituted or unsubstituted alkyl, substituted or
unsubstituted heteroalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
heterocycloalkyl, substituted or unsubstituted aryl, or substituted or unsubstituted heteroaryl; R'
and R'" substituents bonded to the same nitrogen atom may optionally be joined to form a
substituted or unsubstituted heterocycloalkyl or substituted or unsubstituted heteroaryl. The
symbols m15 and v15 are independently T or 2. The symbol ni5 is independently an integer

from Oto 4. The symbol z is an integer from 0 to 4. X" is independently —C1, -Br, -1, or -F.

[0119] In embodimenis, R" is independently a halogen, -CXPy, -CHXY,, -CH,X"P, -CN,
—NHNH,, -NO,, -NH,, -C(OH, -C(O)OH, -C(O)NH,, -OH, -NHC(O)OH, -0CX";, -OCHX",,
~OCH;X15, substituted or unsubstituted C;-Cy atkyl, substituted or unsubstituted 2 to 8 membered
heteroalkyl, substituted or unsubstituted C5-Cy cycloalloyl, substituted or unsubstituted 3 to 8
membered heterocycloalkyl, substituted or unsubstituted Ce-Cip aryl, or substituted or
unsubstituted 5 to 10 membered heteroaryl. In embodiments, R" is independently a

halogen, ~-CX" 5, -CHX",, -CH, X", -CN, -NH,, -OH, substituted or unsubstituted C,-C; alkyl,
substituted or unsubstituted 2 to 4 membered heteroalkyl, substituted or unsubstituted Cs5-Cq
cycloalkyl, substituted or unsubstituted 3 to 6 membered heterocycloalkyl, substituted or
unsubstituted phenyl, or substituted or unsubstituted 5 to 6 membered hetercaryl. In
embodiments, R is independently a halogen, -CX'%;, -CHXY,, -CH, X", -CN, -NH,, -OH,
unsubstituted C;-C, alkyl, or unsubstituted 2 to 4 membered hetercalkyl. In embodiments, R" is
independently a halogen, -CF;, unsubstituted methyl, unsubstituted ethyl, unsubstituted
isopropyl, unsubstituted methoxy, or unsubstituted ethoxy. In embodiments, R is

independently unsubstituted methyl.

{0126}  In embodiments, the compound has the formula:
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(T1L).
0121] LY R R’ RY R, and RS are as described herein, including 1o embodiments (e.g., as

for formula | and embodiments thereof).

Nz

\_7

[0122] In embodiments, R is %

embodiments, R
embodiments, Rlis

embodiments, R

R15n4

. 1. . .
embodiments, R™ i3 . In embodiments,

§@R % j\f?“ s

1 R15.4

1 " . 1. . .
R'is In embodiments, R is . In embodiments, R' is
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R"iﬁn'i R‘iﬁ.’i

R15.4 R15.3

R1 54

_ In embodiments, R' is . In embodiments, R is

% N= 18.2
Wah

R'! 5.4 R"i&?:

. In embodiments, Rlis

HN = %
[6123] In embodiments, R'is % . In embodiments, R is — !
@
y HNE
- 2
embodiments, R' is . In embodiments, R' is R 1,
HNgm R15.1
@
\\ / HN!.n
% N/ R15.2
embodiments, R' is R _ In embodiments, R' is . In embodiments,
@
% HN= HN:
\ / R162 % \ /

153 . )
R™* 1n embodiments, R' is
3

. In embodiments, R' is R4

. 1.
. In embodiments, R is
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HNE.
% \ / 152
R15,4 ) . ) 1 . 1 -
. In embodiments, R’ is . Inembodiments, R is
R16.4 R 151
HN == HN ==
% \ / R'Eﬁ.z % \ /

R1 54 R’iﬁ.i@ R15n3

. In embodiments, R' is . In embodiments, R’ is

 R15

P HiN=
%\/R“’“ %\/R"“

15.4 15.3 . . 154 15.3
R R . In embodiments, rRl'is R R

0124] RYLRMIRY? and RP each independently has a value of RV

10125] In embodiments, R™ ts independently halogen, OxXPLcHXP, SCHRXPY 0N,
~NHNH,, -NO,, -NH,, -C(OH, -C(O)YOH, -C{O)NH,, -OH, -NHC(G)OH, -0CX"™;, -OCHX"!
2, “OCHQ‘XISA], substituted or unsubstituted C,-Cy alkyl, substituted or unsubstituted 2to 8
membered heteroalkyl, substituted or unsubstituted Cs-Cy cycloalkyl, substituted or unsubstituted
3 to 8 membered heterocycloalkyl, substituted or unsubstituted Cs-Cyy aryl, or substituted or
unsubstituted 5 to 10 membered heteroaryl. In embodiments, R™ is independently a

halogen, X '1;., @HX”'Z, ~CH3X}5'1, -CN, -NH,, -OH, substituted or unsubstituted C-C,4
alkyl, substituted or unsubstituted 2 to 4 membered heteroalkyl, substituted or unsubstituted Cs-
Ce cycloalkyl, substituted or unsubstituted 3 to 6 membered heterocycloatkyl, substituted or
unsubstituted phenyl, or substituted or unsubstituted 5 to 6 membered hetercaryl. In
embodiments, RUEig independently a halogen, CxB '13, —CHX”%, uCE-EzX”"ﬂ -CN, -NH,, -OH,
unsubstituted C;-C; alkyl, or unsubstituted 2 to 4 membered heteroalkyl. In embodiments, R
is independently a halogen, -CF;, unsubstituted methyl, unsubstituted ethyl, unsubstituted
isopropyl, unsubstituted methoxy, or unsubstituted ethoxy. In embodiments, R is

independently unsubstituted methyl. X'™' is independently halogen (F, C, Br, and/or I).
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{6126] In embodiments, RV is independently halogen, -CX" %, -CHXY4,, -CH, X", -CN,
~NHNH,, -NO,, -NH,, -C(OMH, -C(OYOH, ~-C(OWNH,, -OH, -NHC(O)YOH, -0CXP4;, -OCHxX
2, ~OCH; X, substituted or unsubstituted C-Cs alkyl, substituted or unsubstituted 2 to 8
membered heterpalkyl, substituted or unsubstituted C5-Cy cycloalkyl, substituted or unsubstituted
3 to 8 membered heterocycloalkyl, substituted or unsubstituted Co-Cg aryl, or substituted or
unsubstituted 5 to 10 membered heteroaryl. In embodiments, R is independently a

halogen, CXP -CHXPE, -CH,XP?, -CON, -NH,, -OH, substituted or unsubstituted C,-Cq
alkyl, substituted or unsubstituted 2 to 4 membered hetercalkyl, substituted or unsubstituted Cs-
s cycloalkyl, substituted or unsubstituted 3 to 6 membered heterocycloalkyl, substituted or
unsubstituted phenyi, or substituted or unsubstituted S to 6 membered heteroaryl, In
embodiments, R is independently a halogen, XU CHXYY,, JCH X LON, -NH,, -OH,
unsubstituted C1-C4 alkyl, or unsubstituted 2 to 4 membered heteroalkyl. In embodiments, R
is independently a halogen, -CF;, unsubstituted methvl, unsubstituted ethyl, unsubstituted
isopropyl, unsubstituted methoxy, or unsubstituted ethoxy. In embodiments, R is

independently unsubstituted methyl. X' is independently halogen (F, Cl, Br, and/or I).

10127] In embodiments, R™ is independently halogen, LOxPA,caX P, (CHXYY ) LON,
~NHNH,, -NO,, -NH,, ~-C(OH, -C(OYOH, -C(ONH,, -OH, -NHC(Q)OH, -0CX"™,, -OCHX
2 —OCH;,XIS{ substituted or unsubstituted C,-Cy alkyl, substituted or unsubstituted 2 t0 8
membered heteroalkyl, substituted or unsubstituted Cs-Cs cycloalkyl, substituted or unsubstituted
3 to 8§ membered heterocycloalkyl, substituted or unsubstituted Cq-Cig aryl, or substituted or
unsubstituted 5 to 10 membered hetercaryl. In embodiments, R”~ is independently a

halogen, o) G 3, oIS G 7, CH,XY ‘3, -CN, -NH,, -OH, substituted or unsubstituted C;-C,4
alkyl, substituted or unsubstituted 2 to 4 membered heteroalkyl, substituted or unsubstituted Cs-
Ce cycloalkyl, substituted or unsubstituted 3 to 6 membered heterocycloalkyl, substituted or
unsubstituted phenyl, or substituted or unsubstituted 5 to 6 membered hetercaryl. In

153

embodiments, R is independently a halogen, -CX 775, -CHX",, -CH, X, -CN, -NH,, -OH,
unsubstituted C;-C, alkyl, or unsubstituted 2 to 4 membered heteroaltkyl. In embodiments, R
is independently a halogen, -CF;, unsubstituted methyl, unsubstituted ethyl, unsubstituted
isopropyl, unsubstituted methoxy, or unsubstituted ethoxy. In embodiments, R™” is

independently unsubstituted methyl. X' is independently halogen (F, C1, Br, and/or 1),
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{6128] In embodiments, R"* is independently halogen, -CX "%, -CHXYY,, -CH,X"™, -CN,
~NHNH,, -NO,, -NH,, -C(OMH, -C(OYOH, ~C(OWNH,, -OH, -NHC(O)YOH, -0CX,, -0CHx
2, ~OCH; X, substituted or unsubstituted C-Cs alkyl, substituted or unsubstituted 2 to 8
membered heterpalkyl, substituted or unsubstituted C5-Cy cycloalkyl, substituted or unsubstituted
3 to 8 membered heterocycloalkyl, substituted or unsubstituted Co-Cg aryl, or substituted or
unsubstituted 5 to 10 membered heteroaryl. In embodiments, R is independently a

halogen, CXPA -cHXPY,) SCHXPY -CON, -NH,, -OH, substituted or unsubstituted C,-Cy
alkyl, substituted or unsubstituted 2 to 4 membered hetercalkyl, substituted or unsubstituted Cs-
s cycloalkyl, substituted or unsubstituted 3 to 6 membered heterocycloalkyl, substituted or
unsubstituted phenyi, or substituted or unsubstituted S to 6 membered heteroaryl, In
embodiments, R is independently a halogen, OXPY LcHXYY,, LCHRXPY, -ON, -NH,, -OH,
unsubstituted C1-C4 alkyl, or unsubstituted 2 to 4 membered heteroalkyl. In embodiments, R4
is independently a halogen, -CFs, unsubstituted methyl, unsubstituted ethyl, unsubstituted
isopropyl, unsubstituted methoxy, or unsubstituted ethoxy. In embodiments, R is

independently unsubstituted methyl. X'* is independently halogen (F, Cl, Br, and/or I).

[0129] In embodiments, R' is a substituted or unsubstituted pyrid-2-yl wherein the pyrid-2-yl
ring nitrogen is protonated and positively charged. In embodiments, a compound wherein the
pyrid-2-y] ring nitrogen is protonated exists as a pharmaceutically acceptable salt (e.g, bis-
isethionate, dichloride, pamoate, or di-tosylate}. The terms “pyrid-2-y1” and “pyridin-2-yl” are
used interchangeably and have their commonly understood meaning within chemistry of a six-
membered aromatic ring having five ring carbons and one ring nitrogen, wherein the ring is

bonded to ancther moiety at a ring carbon adjacent to the ting nitrogen.

[6130] In embodiments, R” is independently a hydrogen,

halogen, -CX’s, -CHX",, -CH;X’, -CN, -NO,, -NH,, -OH, -OCX%;, -OCHX",, -OCH, X",
substituted or unsubstituted C1-Csy alkyl, substituted or unsubstituted 2 to § membered
hetercatkyl, substituted or unsubstituted Cs3-Cy cycloalkyl, substituted or unsubstituted 3 to 8
membered heterocycloalkyl, substituted or unsubstituted Co-Cp aryl, or substituted or
unsubstituted 5 to 10 membered heteroaryl. In embodiments, R” is independently a hydrogen,
halogen, SO, -CHXY, -CHX?, -OCXY;, -OCHXY, -OCH,X?, substituted or unsubstituted C)-

Cy alkyl, substituted or unsubstituted 2 to 4 membered heteroalkyl, substituted or unsubstituted

4
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(C3-Cy cycloaltkyl, substituted or unsubstituted 3 to 6 membered heterocycloalkyl, substituted or
unsubstituted phenyi, or substituted or unsubstituted S to 6 membered heteroaryl, In
embodiments, R” is independently a hydrogen, halogen, -CF5, unsubstituted C;-C, alkyl, or
unsubstituted 2 to 4 membered heteroalkyl. In embodiments, R” is independently a

halogen, -C¥F;, unsubstituted methyl, unsubstituted ethyl, unsubstituted isopropyl, unsubstituted
methoxy, or unsubstituted ethoxy. In embodiments, R” is independently a halogen. In
embodiments, R” is independently -CF;. In embodiments, R” is independently unsubstituted
methyl. In embodiments, R” is independently unsubstituted ethyl. In embodiments, R is
independently unsubstituted isopropyl. Tn embodiments, R” is independently unsubstituted
methoxy. In embodiments, R” is independently unsubstituted ethoxy. In embodiments, R” is

independently a hydrogen.

[6131] In embodiments, R” is independently halogen. In embodiments, R® is -F. Tn
embodiments, R is -Cl. In embodiments, R is -Br. In embodiments, R* is -1 In embodiments,
R%is -CX%. In embodiments, R?is -CHX%,. In embodiments, R%is -CH, X% In embodiments,
R%is -CN. In embodiments, R is -NO;. In embodiments, R is -NH;. In embodiments, R

is -OH. In embodiments, R is -OCX%;. In embodiments, R” is -OCHX%. In embodiments, R’
is -OCH,X?. In embodiments, R” is substituted or unsubstituted C;-Cs alkyl. In embodiments,
R’ is substituted or unsubstituted 2 to 8 membered heteroalkyl. In embodiments, R” is
substituted or unsubstituted C5-Cx cycloalkyl. In embodiments, R? is substituted or unsubstituted
3 to 8 membered heterocycloalkyl. In embodiments, R” is substituted or unsubstituted Ce-Co
aryl. In embodiments, R” is substituted or unsubstituted 5 to 10 membered heteroaryl. Tn
embodiments, R’ is substituted or unsubstituted C1-Cy4 alkyl. In embodiments, R? is substituted
or unsubstituted 2 to 4 membered heteroalkyl. In embodiments, R? is substituted or
unsubstituted Ca-Cs cvcloalkyl In embodiments, R” is substituted or unsubstituted 3 to 6
membered heterocycloalkyl. In embodiments, R” is substituted or unsubstituted phenyl. In
embodiments, R” is substituted or unsubstituted 5 to 6 membered hetercaryl. In embodiments,
X is -F. In embodiments, X is -Cl. In embodiments, X* is -Br. In embodiments, X”is -1 In
embodiments, R” is substituted C,-Cg alkyl. Tn embodiments, R” is substituted 2 to 8 membered
heteroalkyl. In embodiments, R is substituted C3-Cg cycloalkyl. In embodiments, R? is

substituted 3 to 8 membered heterocycloalkyl. In embodiments, R? is substituted Co-Cio aryl. In
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embodiments, R” is substituted 5 to 10 membered heteroaryl. In embodiments, R* is substituted
Ci-Cy alkyl. In embodiments, R? is substituted 2 to 4 membered heteroalkyl. In embodiments,
R” is substituted C5-Cy cycloalkyl. In embodiments, R? is substituted 3 to 6 membered
heterocycloalkyl. In embodiments, R is substituted phenyl. In embodiments, R” is substituted S
to 6 membered heteroaryl. In embodiments, R” is unsubstituted Ci-Cy alkyl. In embodiments,
R’ is unsubstituted 2 to 8 membered heteroalkyl. In embodiments, R* is unsubstituted Cz-Cg
cycloalkyl. In embodiments, R” is unsubstituted 3 to 8 membered heterocycloalkyl. In
embodiments, R? is unsubstituted Ce-Co aryl. In embodiments, R’ is unsubstituted 5 to 10
membered heteroaryl. In embodiments, R? is unsubstituted C1-Cy alkyl. Tn embodiments, R is
unsubstituted 2 to 4 membered heteroalkyl. In embodiments, R” is unsubstituted C3-Cs
cycloalkyl. Tn embodiments, R is unsubstituted 3 to 6 membered heterocycloalkyl. In
embodiments, R” is unsubstituted phenyl. In embodiments, R? is unsubstituted 5 to 6 membered

heteroaryl.

[6132] In embodiments, R’ is independently a hydrogen,

halogen, -CX5, -CHX,, -CH;X’, -CN, -NQ,, -NH,, -OH, -0CX’;, -OCHX,, -OCH, X,
substituted or unsubstituted C1-Cy alkyl, substituted or unsubstituted 2 to 8 membered
heteroalkyl, substituted or unsubstituted Cs-Cs cycloalkyl, substituted or unsubstituted 3 to 8
membered heterocycloalkyl, substituted or unsubstituted Ce-Cyp aryl, or substituted or
unsubstituted 5 to 10 membered hetercaryl. In embodiments, R’ is independently a hydrogen,
halogen, SOXy, SCHXY,, -CHLXC, -0CX s, -OCHX,, OCH,XC, substituted or unsubstituted Cy-
Cy alkyl, substituted or unsubstituted 2 to 4 membered heteroalkyl, substituted or unsubstituted
C3-Cg cycloalkyl, substituted or unsubstituted 3 to 6 membered heterocycloalkyl, substituted or
unsubstituted phenyl, or substituted or unsubstituted 5 to 6 membered hetercaryl. In
embodiments, R’ is independently a hydrogen, halogen, -CFs, unsubstituted C1-Cy alkyl, or
unsubstituted 2 to 4 membered heteroalkyl. In embodiments, R’ is independently a

halogen, -CF;, unsubstituted methyl, unsubstituted ethyl, unsubstituted isopropyl, unsubstituted
methoxy, or unsubstituted ethoxy. In embodiments, R’ is independently a halogen. In
embodiments, R’ is -CF;. In embodiments, R” is unsubstituted methyl. In embodiments, R’ is

unsubstituted ethyl. In embodiments, R’ is unsubstituted isopropyl. In embodiments, R’ is
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unsubstituted methoxy. In embodiments, R’ is unsubstituted ethoxy. In embodiments, R’ is

independently a hydrogen.

[6133] In embodiments, R’ is independently halogen. In embodiments, R” is -F. Tn
embodiments, R’ is -Cl. In embodiments, R’ is -Br. In embodiments, R’ is -1 In embodiments,
R’ is -CX*5. In embodiments, R’ is -CHX",. In embodiments, R® is -CH,X’. In embodiments,
R’ is -CN. In embodiments, R is -NO,. In embodiments, R is -NH,. In embodiments, r?

is -OH. In embodiments, R’is-0CXY. In embodiments, R’ is -OCHX,. In embodiments, R’
is -OCH;X? In embodiments, R is substituted or unsubstituted C1-Cs alkyl. In embodiments,
R* is substituted or unsubstituted 2 to 8 membered heteroalkyl. In embodiments, R’ is
substituted or unsubstituted C5-Cx cycloalkyl. In embodiments, R’ is substituted or unsubstituted
3 to 8 membered heterocycloalkyl. In embodiments, R® is substituted or unsubstituted Ce-Co
aryl. In embodiments, R’ is substituted or unsubstituted 5 to 10 membered heteroaryl. Tn
embodiments, R is substituted or unsubstituted C;-Cy alkyl. In embodiments, R’ is substituted
or unsubstituted 2 to 4 membered heteroalkyl. In embodiments, R’ is substituted or
unsubstituted C3-Cs cycloalkyl. In embodiments, R’ is substituted or unsubstituted 3 to 6
membered heterocycloalkyl. In embodiments, R’ is substituted or unsubstituted phenyl. In
embodiments, R’ is substituted or unsubstituted 5 to 6 membered hetercaryl. In embodiments,
X is -F. In embodiments, X° is -Cl. In embodiments, X is -Br. In embodiments, X is -1 In
embodiments, R® is substituted C;-Cq alkyl. In embodiments, R® is substituted 2 to 8 membered
heteroalkyl. In embodiments, R’ is substituted C3-Cy cycloalkyl. In embodiments, R’ is
substituted 3 to 8 merbered heterocycloalkyl. Tn embodiments, R is substituted Co-Cyo aryl. In
embodiments, R is substituted 5 to 10 membered heteroaryl. In embodiments, R’ is substituted
C,-Cy alkyl. Tn embodiments, R’ is substituted 2 to 4 membered heteroalkyl. In embodiments,
R’ is substituted C3-Ce cycloalkyl. In embodiments, R® is substituted 3 to 6 membered
heterocycloalkyl. In embodiments, R’ is substituted phenyl. In embodiments, R’ is substituted 5
to 6 membered heterocaryl, In embodiments, R’ is unsubstituted C-Cg al kyt. In embodiments,
R* is unsubstituted 2 to 8 membered hetercalkyl. In embodiments, R is unsubstituted Cs5-Cy
cycloalkyl. In embodiments, R’ is unsubstituted 3 to 8 membered heterocycloalkyl. In
embodiments, R’ is unsubstituted Cs-C1o aryl. In embodiments, R’ is unsubstituted 5 to 10

. 3. . ~ . 3
membered heteroaryl, In embodiments, R” 1s unsubstituted C-Cy alkyl. In embodiments, R 1s
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unsubstituted 2 to 4 membered heteroalkyl. In embodiments, R’ is unsubstituted C3-Cs
cycloalkyl. Tn embodiments, R’ is unsubstituted 3 to 6 membered heterocycloalkyl. In
embodiments, R’ is unsubstituted phenyl. In embodiments, R’ is unsubstituted 5 to 6 membered

heteroaryl.

[0134] In embodiments, R' is independently hydrogen, -CFs, or substituted or unsubstituted
C:-C; alkyl. In embodiments, R* is independently hydrogen, -CF;, unsubstituted methyl,
unsubstituted ethyl, or unsubstituted isopropyl. In embodiments, R” is independently hydrogen.
In embodiments, R* is -CFs. In embodiments, R* is unsubstituted methyl. Tn embodiments, R* is
unsubstituted ethyl. In embodiments, R is or unsubstituted isopropyl. In embodiments, R* is

substituted or unsubstituted C;-Cy alkyl. In embodiments, R*is unsubstituted C-Cy al kyt.

[6135] In embodiments, R is a hydrogen, substituted or unsubstituted alkyl, substituted or
unsubstituted heteroalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
heterocycloallyl, substituted or unsubstituted aryl, or substituted or unsubstituted heteroaryl. In
embodiments, R’ is a hydrogen, substituted or unsubstituted C-Cy alkyl, substituted or
unsubstituted 2 to 8§ membered heteroalkyl, substituted or unsubstituted Cs-Cs cycloalkyl,
substituted or unsubstituted 3 to 8 membered heterocycloalkyl, substituted or unsubstituted Cs-
Cio aryl, or substituted or unsubstituted 5 to 10 membered heteroaryl. In embodiments, R’isa
hydrogen, substituted or unsubstituted Cy-Cy alkyl, substituted or unsubstituted 2 to 4 membered
hetercalkyl, substituted or unsubstituted C3-Cq cycloalkyl, substituted or unsubstituted 3 to 6
membered heterocycloalkyl, substituted or unsubstituted phenyl, or substituted or unsubstituted 5
to 6 membered heteroaryl. In embodiments, R” is a hydrogen. In embodiments, R’ is an
unsubstituted C-Cy alkyl. In embodiments, R is an unsubstituted methyl or unsubstituted ethyl.
In embodiments, R is an unsubstituted methyl. In embodiments, R’ is an unsubstituted ethyl. In
embodiments, R’ is a hydrogen. In embodiments, R’ is substituted or unsubstituted C;-Cy alkyl.

In embodiments, R” is unsubstituted C;-Cy alkyl.

{6136] In embodiments, R® is a hydrogen, substituted or unsubstituted alkyl, substituted or
unsubstituted heteroalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
heterocycloalkyl, substituted or unsubstituted aryl, or substituted or unsubstituted hetercaryl. In
embodiments, R® is a hydrogen, substituted or unsubstituted C-Cyg alkyl, substituted or

unsubstituted 2 10 & membered hetercalkyl, substituted or unsubstituted C3-Cy cycloalkyl,
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substituted or unsubstituted 3 to 8 membered heterocycloalkyl, substituted or unsubstituted Cs-
Cyp aryl, or substituted or unsubstituted 5 to 10 membered heteroaryl. Tn embodiments, R®is a
hydrogen, substituted or unsubstituted C;-Cy alkyl, substituted or unsubstituted 2 to 4 membered
heteroalkyl, substituted or unsubstituted C3-Cy cycloatkyl, substituted or unsubstituted 310 6
membered heterocycloalkyl, substituted or unsubstituted phenyl, or substituted or unsubstituted 5
to 6 membered heteroaryl. In embodiments, R® is a hydrogen. In embodiments, R® is
unsubstituted C;~Cy alkyl. In embodiments, R® is an unsubstituted methyl or unsubstituted ethyl.
In embodiments, R® is an unsubstituted methyl. In embodiments, R® is an unsubstituted ethyl. In
embodiments, R® is a hydrogen. In embodiments, R® is substituted or unsubstituted C;-Cy alkyl.

In embodiments, R® is unsubstituted C;-Cy alkyl.

{6137] In embodiments, L' is independently a bond, substituted or unsubstituted alkylene,
substituted or unsubstituted alkenylene, substituted or unsubstituted heteroalkylene, or
substituted or unsubstituted heteroalkenylene. In embodiments, L' is independently a bond,
substituted or unsubstituted C,-C, alkylene, substituted or unsubstituted C,-C, alkenvlene,
substituted or unsubstituted 2 to 4 membered hetercalkylene, or substituted or unsubstituted 3 to
4 membered heteroalkenylene. In embodiments, L' is independently a bond, unsubstituted C;-Cy
alkylene, unsubstituted C;-Cy alkenylene, unsubstituted 2 to 4 membered hetercalkylene, or
unsubstituted 3 to 4 membered heteroalkenylene. In embodiments, L' is independently an
unsubstituted C;-C; alkylene or unsubstituted C,-C5 alkenylene. In embodiments, L'is
independently an unsubstituted ethylene or unsubstituted ethenvlene. In embodiments, L' is
independently an unsubstituted ethylene. In embodiments, L' is independently an unsubstituted

ethenylene. In embodiments, L' is independently an unsubstituted methylene.

10138] Each R’ R® R’ RY™ R" R" RY, and R" may independently be hydrogen,

halogen, ~-CXj;, -CHX,, -CHoX, -OCX;, -OCHX,, -OCHX, -CN, -OH, -NH,, -COOH, -CONH,
, -NQOy, -8H, -8O3H, -SO4H, -S0:INH,, -NHNH,, -ONH,;, -NHC=(O)NHNH,, -NHC=(O)NH.,
~NHSO,H, -NHC=(O)H, -NHC(C)OH, -NHOH, substituted or unsubstituted alkyl, substituted
or unsubstituted heteroalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
heterocycloalkyl, substituted or unsubstituted arvl, or substituted or unsubstituted heteroaryl.
Each R, R R’ R R' RY R™ and RY may independently be hydrogen,

halogen, -CFs, -CHF,, -CHF, -OCF;, -OCHF,, -OCH;F, -CN, -CH, -NH;, -COOH, -CONH,, -
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NG, -SH, -80;H, -SO,4H, -SO,NH,, -NHNH,, -ONH,, -NHC=(O)NHNH,, -NHC=(0O)NH,, -
NHSOH, -NHC=(O)H, -NHC(C)OH, -NHOH, substituted or unsubstituted alkyl, substituted or
unsubstituted heteroalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
heterocycloalkyl, substituted or unsubstituted arvl, or substituted or unsubstituted heteroaryl.
Each R’ R* R’ RY™ R' RY RY,
halogen, -CFs, -CHF,, -CHF, -OCF;, -OCHF,, -OCH;F, -CN, -CH, -NH;, -COOH, -CONH;, -
NG, -SH, -SOsH, -SO4H, -SO;NH,, ~NHNH,, ~ONH,, ~-NHC=({O}NHNH,, -NHC=(O)NH,, -
NHSO,H, -NHC=(O)H, -NHC(O)OH, -NHOH, substituted or unsubstituted alkyl, substituted or

and R" may independently be hydrogen,

unsubstituted heteroalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
heterocycloalkyl, substituted or unsubstituted aryl, or substituted or unsubstituted heteroaryl.
Fach R7, R®, R?, R R'" RY R and R" may independently be hydrogen,
halogen, -CF;, -CN, -COOHR, -CONH,, substituted or unsubstituted alkyl, substituted or
unsubstituted heteroalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
heterocycloalkyl, substituted or unsubstituted aryl, or substituted or unsubstituted hetercaryl.
Fach R, R®, R, R R'™ RM™ R, and R" may independently be hydrogen, substituted or
unsubstituted alkyl, substituted or unsubstituted hetercalkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, or
substituted or unsubstituted heteroaryl. Each R7ORERY R RMRY RY and M may
independently be hydrogen, unsubstituted alkyl, unsubstituted heteroalkyl, unsubstituted
cycloalkyl, unsubstituted heterocycloalkyl, unsubstituted aryl, or unsubstituted heteroaryl. Each
R RE R R RY R RY, and R™ may independently be hydrogen, substituted or
unsubstituted C;-Cy alkyl, substituted or unsubstituted 2 to 8 membered heteroalkyl, substituted
or unsubstituted C5-Cy cycloalkyl, substituted or unsubstituted 3 to & membered
heterocycloalkyl, substituted or unsubstituted Ce-Co aryl, or substituted or unsubstituted 5 to 10
membered hetercaryl. Fach R, R®, R”, RY R', RY R", and R" may independently be
hydrogen, unsubstituted C,-Cy alkyl, unsubstituted 2 to 8 membered heteroalkyl, unsubstituted
C3-Cs cycloalkyl, unsubstituted 3 to 8 membered heterocycloaliyl, unsubstituted Cs-Chp aryl, or
unsubstituted 5 to 10 membered heteroaryl. Fach R, R® R’ RY R" R" RY and R"Y may
independently be hydrogen, substituted or unsubstituted C;-Cs alkyl, substituted or unsubstituted
2 to 6 membered hetercalkyl, substituted or unsubstituted Cs5-Cq cycloalkyl, substituted or
unsubstituted 3 to 6 membered heterocycloalkyl, substituted or unsubstituted Ce aryl, or
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substituted or unsubstituted 5 to 6 membered hetercaryl. Fach RORE R R RYM RV RY and
R may independently be hydrogen, unsubstituted C1-Cs alkyl, unsubstituted 2 to 6 membered
hetercatkyl, unsubstituted C;-Cy cycloalkyl, unsubstituted 3 to 6 membered heterocycloalkyl,
unsubstituted Cg aryl, or unsubstituted 5 to 6 membered heteroaryl. Each R, R® R, R' RY,
RY RY, and R may independently be hydrogen, -CXs, -CN, -COOH, -CONH,, substituted or
unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, or
substituted or unsubstituted heteroaryl. Each rRORY R? RY RM R RY andRY may
independently be hydrogen, ~-CX;, ~CN, -COOH, -CONH,, substituted or unsubstituted C;-Cq
alkyl, substituted or unsubstituted 2 to 6 membered hetercalkyl, substituted or unsubstituted Cs-
Cs cycloalkyl, substituted or unsubstituted 3 to 6 membered heterocycloalloyl, substituted or
unsubstituted Cy aryl, or substituted or unsubstituted 5 to 6 membered heteroaryl. Each R’ RY,
R’ R R" RY RP, and R" may independently be

hydrogen, ~-UX;, -CHX;, -CHyX, -CN, ~-COOH, -CONH;, unsubstituted C;-Cs alkyl,
unsubstituted 2 to 6 membered hetercalkyl, unsubstituted C;-Cq cycloalkyl, unsubstituted 3 to &
membered heterocycloalkyl, unsubstituted Cq arvl, or unsubstituted 5 to 6 membered heteroaryl.
Each R’ R* RZ RY RY RY R" and R' may independently be

hydrogen, -CX;, -CHX;, -CH;X, -CN, -COOH, -CONH,, unsubstituted C1-C; alkyl, or
unsubstituted 2 to 4 membered hetercalkyl. Each R’ R®, ', RY Y R™ R", and R' may
independently be hydrogen. Each R/, R R” R' RY R RV, and R" may independently be
unsubstituted C;-Cy alkyl. Each R7, RY, R7, R, RM, R RY, and R" may independently be

unsubstituted methyl

[0139] FEach R’ and R" substituents bonded to the same nitrogen atom may be joined to form a
substituted or unsubstituted heterocycloalkyl or substituted or unsubstituted hetercaryl. Each R’
and R® substituents bonded to the same nitrogen atom may be joined to form an unsubstituted
heterocycloalkyl or unsubstituted heteroaryl. Each R’ and R” substituents bonded to the same
nitrogen atom may be joined to form a substituted or unsubstituted 4 to 6 membered
heterocycloalkyl or 5 to 6 membered heteroaryl. Each R” and RY substituents bonded to the same
nitrogen atom may be joined to form an unsubstituted 4 to 6 membered heterocycloalkyt or

unsubstituted S to 6 membered heteroaryl. Each R and R® substituents bonded to the same
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nitrogen atom may be joined to form a substituted or unsubstituted heterocycloalkyl. Each R’
and R” substituents bonded to the same nitrogen atom may be joined to form an unsubstituted
heterocycloatkyl. Each R’ and R® substituents bonded to the same nitrogen atom may be joined
to form a substituted or unsubstituted 4 to 6 membered heterocycloalkyl. Each R” and R®
substituents bonded to the same nitrogen atom may be joined to form an unsubstituted 4 10 6

membered heterocycloalkyl.

[6140] Each R' and R' substituents bonded to the same nitrogen atom may be joined to form
a substituted or unsubstituted heterocycloalkyl or substituted or unsubstituted heteroaryl. Each
R™ and R substituents bonded to the same nitrogen atom may be joined to form an
unsubstituted heterocycloalkyl or unsubstituted heteroaryl. Each R'' and R" substituents bonded
to the same nitrogen atom may be joined to form a substituted or unsubstituted 4 to 6 membered
heterocycloalkyl or substituted or unsubstituted 5 to 6 membered heteroaryl. Each R' and RY
substituents bonded to the same nitrogen atom may be joined to form an unsubstituted 4 10 6
membered heterocycloalkyl or unsubstituted 5 to 6 membered heteroaryl. Each R™ and RY
substituents bonded to the same nitrogen atom may be joined to form a substituted or
unsubstituted heterocycloalkyl. Each R' and R'” substituents bonded to the same nitrogen atom
may be joined to form an unsubstituted heterocycloalkyl. Each R™ and R" substituents bonded
to the same nitrogen atom may be joined to form a substituted or unsubstituted 4 to 6 membered
heterocycloalkyl. Each R'' and R' substituents bonded to the same nitrogen ators may be joined

to form an unsubstituted 4 to 6 membered heterocycloalkyl.

[6141] EachR' RY R" and R" may independently be hydrogen,
halogen, -CXs, -CHX,, -CH;X, -OCXs, -OCHX,, -OCH;X, -CN, -OH, -NH,, -COOH, -CONH;
, NGy, -SH, -S0O3H, -SOH, -SO,NH,, -NHNH,, —-ONH,, -NHC=(0O)NHNH,, —-NHC=(0O)NH,,
-NHSOH, -NHC=(O)H, -NHC(O)OH, -NHOH, substituted or unsubstituted alkyl, substituted
or unsubstituted heteroalkyl, substituted or unsubstituted cycloatkyl, substituted or unsubstituted
heterocycloalkyl, substituted or unsubstituted aryl, or substituted or unsubstituted heteroaryl.
Fach R' RV, R, and R may independently be hydrogen,
halogen, -CF;, -CHF,, -CHRF, -OCF;, -OCHF,, -OCHF, -CN, -OH, -NH,, -COOH, -CONH, -
NO,, -SH, -803H, -SO4H, -SO,NH,, ~NHNH,, ~ONH,, ~NHC=(OWNHNH,, ~NHC=(Q)NH,, -
NHSO,H, -NHC=(O)H, -NHC(O)OH, -NHOH, substituted or unsubstituted alkyl, substituted or
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unsubstituted heteroalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
heterocycloalkyl, substituted or unsubstituted aryl, or substituted or unsubstituted heteroaryl.
Each R™, R', R™ and R may independently be hydrogen,

halogen, ~CF3, -CHF,, -CH,F, -OCFs, -OCHF,, -OCH,F, -CN, -OH, -NH,, -COOH, -CONH,, -
NO,, -SH, -80:H, -SO4H, -SO;NH,;, -NHNH,, -ONH,, -NHC={O)NHNH,, -NHC=(O)NH,, -
NHSOhH, -NHC=(O}H, -NHC(O)YOH, -NHOH, substituted or unsubstituted allyl, substituted or
unsubstituted heteroalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
heterocycloalkyl, substituted or unsubstituted arvi, or substituted or unsubstituted heteroaryl.
Each R'. R R"™ and R may independently be hydrogen, substituted or unsubstituted alkyl,
substituted or unsubstituted heteroalkyl, substituted or unsubstituted cycloalkyi, substituted or
unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, or substituted or unsubstituted
heteroaryl. Each R™ R, R™, and R" may independently be hydrogen, unsubstituted alkyl,
unsubstituted heteroalkyl, unsubstituted cycloalkyl, unsubstituted heterocycloatkyl, unsubstituted
aryl, or unsubstituted hetercaryl. Each R'®, RY R, and R* may independently be hydrogen,
substituted or unsubstituted C,-Cs alkyl, substituted or unsubstituted 2 to 8 membered
hetercalkyl, substituted or unsubstituted C3-Cy cycloalkyl, substituted or unsubstituted 3 10 8
membered heterocycloalkyl, substituted or unsubstituted Co-Cyp aryl, or substituted or
unsubstituted 5 to 10 membered heteroaryl. Each R'*, R, R"™ and R" may independently be
hydrogen, unsubstituted C;-Cs alkyl, unsubstituted 2 to 8 membered heteroalkyl, unsubstituted
C3-Cy cycloalkyl, unsubstituted 3 to & membered heterocycloalkyl, unsubstituted Cg-Cyp aryl, or
unsubstituted 5 to 10 membered heteroaryl. Each R'®, R R™ and RY may independently be
hydrogen, substituted or unsubstituted C;-Cy atkyl, substituted or unsubstituted 2 to 6 membered
heteroalkyl, substituted or unsubstituted C3-Cg cycloalkyl, substituted or unsubstituted 3 to 6
membered heterocycloalkyl, substituted or unsubstituted Cq aryl, or substituted or unsubstituted
5 to 6 membered heteroaryl. Each R' RV, R", and R may independently be hydrogen,
unsubstituted C,-Cy alkyl, unsubstituted 2 to 6 membered hetercalkyl, unsubstituted C3-Cg
cycloalkyl, unsubstituted 3 to 6 membered heterocycloalkyl, unsubstituted Cs aryl, or

unsubstituted S to 6 membered heteroaryl. Each R' RV, RY™, and R" may independently be

hydrogen, -CX;, -CN, -COOH, -CONH,, substituted or unsubstituted alkyl, substituted or

unsubstituted heteroalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted

heterocycloalkyl, substituted or unsubstituted arvl, or substituted or unsubstituted heteroaryl.
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Each R RY R™ and R" may independently be hydrogen, -CX;, -CN, -COOH, -CONH,,
substituted or unsubstituted C1-Cs alkyl, substituted or unsubstituted 2 to 6 membered
hetercatkyl, substituted or unsubstituted Cs5-C;4 cycloalkyl, substituted or unsubstituted 3 to 6
membered heterocycloalkyl, substituted or unsubstituted Co aryl, or substituted or unsubstituted
5 to 6 membered heteroaryl. Each R', RV R' and RY may independentiy be

hydrogen, -CXs, -CHX,, -CHX, -CN, -COOH, -CONH,, unsubstituted C;-Cy alkyl,
unsubstituted 2 to 6 membered heteroalkyl, unsubstituted C5-Cq cycloalkyi, unsubstituted 3 t0 6
membered heterocycloalkyl, unsubstituted Cq aryl, or unsubstituted 5 to 6 membered heteroaryl.
Each R RV, R and R" may independently be

hydrogen, -CX;, -CHX,, -CH, X, -CN, -COOH, -CONH,, unsubstituted C,-Cs alkvl, or
unsubstituted 2 to 4 membered heteroalkyl. Each R'®, R, R and R™ may independently be
hydrogen. Each R'® R' R" and R"Y may independently be unsubstituted C,-Cy alkyl. Each

R R, R", and R” may independently be unsubstituted methyl.

[6142] Each R' and R substituents bonded to the same nitrogen atom may be joined to form
a substituted or unsubstituted heterocyclealkyl or substituted or unsubstituted heteroaryl. Each
R and R" substituents bonded to the same nitrogen atom may be joined to form an
unsubstituted heterocycloalkyl or unsubstituted heteroaryl. Each R'® and R' substituents bonded
to the same nitrogen atom may be joined to form a substituted or unsubstituted 4 to 6 membered
heterocycloalkyl or substituted or unsubstituted 5 to 6 membered heteroaryl. Fach R' and RY
substituents bonded to the same nitrogen atom may be joined to form an unsubstituted 4 t0 6
membered heterocycloalkyl or unsubstituted 5 to 6 membered heteroaryl, Each R' and RY
substituents bonded to the same nitrogen atom may be joined to form a substituted or
unsubstituted heterocycloalkyl. Each R'® and RY substituents bonded to the same nitrogen atom
may be joined to form an unsubstituted heterocycloallyl. Each R' and R'7 substituents bonded
to the same nitrogen atom may be joined to form a substituted or unsubstituted 4 to 6 membered
heterocycloalkyl. Fach R' and R substituents bonded to the same nitrogen atom may be joined

to form an unsubstituted 4 to & membered heterocycloalkyl.

i0143] The symbol X may be —~Cl. The symbol X may be —-Br. The symbol X may be -1 The
symbol X may be -F.

W
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{6144] The symbol X*may be ~Cl. The symbol X* may be ~Br. The symbol X* may be 1.

The symbol X” may be -F.

[6145] The symbol X’ may be —Cl. The symbol X’ may be —Br. The symbol X’ may be -

The symbol X’ may be -F.

[0146] The symbol X' may be —Cl. The symbol X' may be -Br. The symbol X' may be —L.
The symbol X' may be -F,

{6147} The symbol X’ may be ~Cl. The symbol X’ may be ~Br. The symbol X* may be L.

The symbol X° may be -F.

[6148] The symbol X° may be —~Cl. The symbol X° may be —Br. The symbol X° may be -L

The symbol X° may be -F.

[0149] The symbol X" may be ~Cl. The symbol X" may be -Br. The symbol X"” may be -1

The symbol X" may be -F.

{0150] The symbol m2 may be I. The symbol m2 may be 2. The symbol m3 may be 1. The
symbol m3 may be 2. The symbol m15 may be 1. The symbol m15 may be 2. The symbol v2
may be 1. The symbol v2 may be 2. The symbol v3 may be 1. The symbol v3 may be 2. The

symbol vi5S may be 1. The symbol v1S may be 2.

{6151] The symbol 02 may be 0. The symbol n2 may be 1. The symbol n2 may be 2. The
syrmbol n2 may be 3. The symbol n2 may be 4. The symbol n3 may be 0. The symbol n3 may
be 1. The symbol n3 may be 2. The symbol n3 may be 3. The symbol n3 may be 4. The
symbol n15 may be 0. The symbol n15 may be 1. The symbol n15 may be 2. The symbol nl5
may be 3. The symbol 015 may be 4. The symbol z may be 0. The symbol zmay be 1. The

symbol z may be 2. The symbol z may be 3. The symbol z may be 4.

i8152] In embodiments, the compound is:
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or 3 (Pyrv-24
COHPZ4).

i8153] In embodiments, the compound is:

i8154] In embodiments, the compound is:

or (Pyrv-7, COHPT).

{0155] In embodiments, the compound is:
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. In embodiments, the compound is:

{0156] In embodiments, the compound s

. In embodiments, the compound is:

{0157} In embodiments, the compound 1s:
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. In embodiments, the compound is:

{0158] In embodiments, Pyrv-24, COHP24 refers to the E 1somer of the compound. In
embodiments, Pyrv-24, COHP24 refers to the 7 1somer of the compound. In embodiments,

Pyrv-24, COHP24 refers to the racemic mixture of the E and the Z isomers of the compounds.

{6159} In embodiments, Pyrv-7, COHP7 refers to the E isomer of the compound. In
embodiments, Pyrv-7, COHP7 refers to the 7 isomer of the compound. In embodiments, Pyrv-7,

COHP7 refers to the racemic mixture of the E and the Z isomers of the compounds.

i01606] In embodiments, the compound is an antagonist of a nuclear receptor. In embodiments,
the compound is an antagonist of an androgen receptor. In embodiments, the compound is an
antagonist of a human androgen receptor. In embodiments, the compound is an antagonist of
wildtype human androgen receptor. In embodiments, the compound is an antagonist of a mutant
human androgen receptor. In embodiments, the compound is an antagonist of a drug-resistant
human androgen receptor. In embodiments, the compound is an antagonist of a casodex-
resistant human androgen receptor. In embodiments, the compound is an antagonist of a
Flutamide-resistant human androgen receptor. In embodiments, the compound is an antagonist
of an MDV3100-resistant human androgen receptor. In embodiments, the compound i3 an
antagonist of an ARN-509-resistant human androgen receptor. In embodiments, the compound
is an antagonist of non-ligand activated androgen receptor. In embodiments, the compound s an
antagonist of N-terminal activated non-ligand activated androgen receptor. In embodiments, the
compound 1s an antagounist of a non-ligand activated androgen receptor splice variant. In

embodiments, the compound s an antagonist of a non-ligand activated androgen receptor
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activated by HER2. In embodiments, the compound is an antagenist of a non-ligand activated

androgen receptor activated by 1L-6.

{0161] In erobodiments, the compound does not inhibit ligand (e.g., DHT) binding to androgen
receptor. In embodiments, the compound does not bind the ligand binding domain of androgen
receptor. o embodiments, the compound binds the DNA binding domain of androgen receptor.
in embodiments, the compound does not increase the degradation of androgen receptor relative
to the absence of the compound. In embodiments, the compound does not reduce the nuclear
localization of androgen receptor relative to the absence of the compound. In embodiments, the
compound does not prevent androgen receptor binding to DNA. In embodiments, the compound
does not reduce the binding of androgen receptor to BNA. In embodiments, the compound
prevents the recruitment of RNA pol 11 to DNA. In embodiments, the compound prevents the
binding of RNA pol 11 to the transcription coraplex including androgen receptor bound to the
compound. In embodiments, the compound prevents initiation of transcription by androgen
receptor. o embodiments, the compound inhibits (e g., compared to control} the recruttment of
RNA pol Tto DNA. In embodiments, the compound inhibits (e g, compared to control) the
binding of RNA pol 11 to the transcription complex including androgen receptor bound to the
compound. In embodiments, the compound inhibits (e.g,, compared to control) initiation of
transcription by androgen receptor. In embodiments, the compound reduces transcription
induced by androgen receptor relative to control {e.g., absence of compound). In embodiments,
the compound reduces co-activator binding to androgen receptor. In embodiments, the
compound binds androgen receptor and DNA. In embodiments, the compound binds androgen
receptor while bound to DNA. In embodiments, the compound binds the minor groove of DNA.
In embodiments, the compound contacts one or more of Lys609, Asn610, Pro612, PheS82,
Ala386, Tyr593, and/or Arg615. In embodiments, the compound contacts one or more of
Lys609, Asn610, and Pro612. In embodiments, the compound contacts the minor groove of
DNA. In embodiments, the compound contacts one or more amino acids corresponding to
Lys609, Asn610, Pro612, Phe582, AlaS86, Tyr393, and/or Argh15 of human androgen receptor,
In embodiments, the compound contacts one or more amino acids corresponding to Lys609,
Asn610, and/or Pro612 of human androgen receptor. In embodiments, the compound contacts

amino acids corresponding to Lys609 and Pro612 of human androgen receptor. In embodiments,

60



WO 2017/041040 PCT/US2016/050270

the compound contacts amino acids corresponding to Lys609 and Pro612 but not Asn610 of
human androgen receptor. In embeodiments, the compound contacts amino acids corresponding
to Lys609 or Pro612 but not Asn610 of human androgen receptor. In embodiments, the
compound contacts amino acids corresponding to Lys609 or Pro612 of human androgen
receptor. In embodiments, the compound contacts amino acids Lys609 or Pro612 of human
androgen receptor. In embodiments, the compound contacts amino acids Lys609 and Pro612 of
human androgen receptor. In embodiments, the compound contacts amino acids Lys609 and
Pro612 but not Asn610 of human androgen receptor. In embodiments, the compound contacts
amino acids Lys609 or Pro612 and not Asn610 of human androgen receptor. In embodiments,
reference to amino acid numbering of Androgen Receptor Lys609, Asn610, Pro612, Phe382,
AlaS86, Tyr5393, and Arg615 in this paragraph are within the protein sequence of the Androgen
Receptor included in the definition of Androgen Receptor herein above having SEQ ID NO:1. In
embodiments, reference to amino acid numbering of Androgen Receptor Lys609, Asn610,
Pro612, PheSB82, Ala586, Tyr593, and Arg615 in this paragraph refer to amino acids
corresponding to the residues having those amino acid primary sequence numbers within the
protetn sequence of the Androgen Receptor included in the definition of Androgen Receptor

herein above having SEQ [D NO: 1.

{0162} In embodiments, the compound contacts one or more of the nucleobases of an androgen
response element, corresponding to A1, A12, G13, T26, (G27, A28, and/or T29 of the sequence:
5 (1) CCAGAACATCAAGAACAG (18)-3° (SEQ ID NO:3) bound to the complementary
sequence 57-(19) CTOTTCTTGATGTTCTGG (36)-3 (SEQ ID NO:4). In embodiments, the
compound contacts one or more of the nucleobases of an androgen response element,
corresponding to the unpaired loop nucleobases between the two complementary sequences of an
androgen reponse element. A person of ordinary skill will readily recognize that the sequence
above is one example of an androgen response element and well known examples of other
androgen response elements may readily be identified and the nucleobases in such other
sequences that correspond to the nucleobases identified in the sequence above that bind to a
compound described herein, may be identified. Such sequences are incorporated herein by

reference.
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{0163] In embodiments, the compound inhibits (e.g. compared to control} androgen receptor

activity 1n prostate and/or bone to a greater degree than other tissues.

{0164] In embodiments, the compound is soluble 1n an agueous solution. In embodiments, the

compound is soluble in a dextrin {e.g., hydroxypropyl beta and gamma)

i0165] It will be understood that a pharmaceutically acceptable salt of the compounds
described herein includes a counterion. In embodiments, the counterion may be pamoate. In
embodiments, the counterion may be an anion of a pharmaceutically acceptable salt as described

herein. In embodiments, the counterion may be chlonde.

[6166] In embodiments, R' is independently hydrogen or R -substituted or unsubstituted
pyrid-2-yl. In embodiments, R’ is independently hydrogen. In embodiments, R' is independently
R7-substituted or unsubstituted pyrid-2-yl. In embodiments, R’ is independently unsubstituted

pyrid-2-yl. In embodiments, R' is independently R -substituted pyrid-2-yl1.

{6167} In embodiments, R” is independently hydrogen, axo,

halogen, -CX%, -CHX?Y, -CH,X?, -OCX%, -OCH, X%, -OCHX?, -CN, -OH, -NH,, -COCH, -CO
NH;, -NO,, -SH, -SO3H, -SO4H, -SO,NH,, -NHNH,, ~ONH,, -NHC=(O}NHNH,,
~NHC=(0)NH,, -NHSO,H, -NHC=(0)H, -NHC(0)-OH, -NHOH, R*’-substituted or
unsubstituted alkyl (e.g., C1-Cq, C1-Cs, C1-Cy, or C1-C3), R _substituted or unsubstituted
heteroalkyl (e.g, 2 to 8 muembered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to
5 membered), R -substituted or unsubstituted cycloalkyl (e.g., Ca-Cs, C3-Ce, C4-Ce, o1 C5-Ce),

R 7 -substituted or unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered, 4 to 5
membered, or 5 to 6 membered), R7 -substituted or unsubstituted aryl (e.g., C-C1o or phenyl), or
R*-substituted or unsubstituted heteroaryl {e.g., 5 to 10 membered, 5 to 9 membered, or Sto 6
membered). X is independently —F, -Cl, -Br, or —I. In embodiments, X’ is —F. In embodiments,
R’ is independently hydrogen. In embodiments, R” is independently unsubstituted methyl. In
embodiments, R” is independently unsubstituted ethyl. In embodiments, R? is independently
hydrogen, oxo,

halogen, -CX%s, -CHX,, -CH, X, -OCX’;, -OCH,X?, -OCHX?,, -CN, -OH, -NH,, -COO0H, -CO
NH,, -NO», -8H, -SOsH, -SO,H, -80:NH,, ~NHNH,, ~ONH,, ~-NHC=(O)NHNH-,
—NHC={O)NH;, -NHSOH, -NHC=(OH, -NHC(0)-0OH, -NHOH, unsubstituted alkyl (e g, C;-
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Cs, C1-Cq, C1-Cy, or C1-Cy), unsubstituted heteroalkyl {e.g., 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkyl {e.g., C3-Cs,
C3-Cq, Cy-Cq, or Cs-Cg), unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered,
4 to 5 mermbered, or 5 t0 6 membered), unsubstituted aryl (e.g., Cg-Cyy or phenyl), or

unsubstituted hetercaryl (e.g., 5 t0 10 membered, 5 to 9 membered, or 5 to 6 membered).

{6168] R’ is independently oxo,

halogen, -CX;, -CHX,, -CH, X", -OCX";, -OCH, X, -OCHX), -CN, -OH, -NH,, -COOH,
-CONH;, -NO,, -8H, -803H, -SO4H, -SO;NH;, -NHNH,, -ONH,, -NHC=(O)NHNH,,
~NHC=(0)NH,, -NHSO,H, -NHC=(0)H, -NHC(0)-OH, -NHOH, R**-substituted or
unsubstituted alkyl (e.g., C1-Cs, C1-Ce, C1-Cy, or C1-C2), R -substituted or unsubstituted
hetercalkyl (e.g., 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to
5 membered), R -substituted or unsubstituted cycloalkyl (e.g., C3-Cs, C3-Ce, C4-Cs, o1 Cs-Co),
R*-substituted or unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered, 4 to 5
membered, or 5 to 6 membered), R**-substituted or unsubstituted aryl (e.g., C¢-Cig or phenyl), or
R*-substituted or unsubstituted heteroaryl {e.g., 5 to 10 membered, 5 to 9 membered, or 5 to 6
membered). X is independently —F, -Cl, -Br, or 1. In embodiments, X is —F. In
embodiments, R” is independently oxo,

halogen, -CX;, -CHXY,, -CH, X", -OCX;, -OCH, X, -OCHX,, -CN, -OH, -NH,, -COOH,
-CONH;, -NO,, -8H, -803H, -SO4H, -SO;NH;, -NHNH,, -ONH,, -NHC=(O)NHNH,,
—NHC=(O)NH,;, -NHSO,H, -NHC=(O)}H, -NHC(O}-OH, -NHOH, unsubstituted alkyl {e.g., C;-
Cs, C1-Cs, C1-Cy, or C1-Cy), unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkyl (e.g., C3-Cg,
(C3-Cs, Cy-Cs, or Cs-Ce), unsubstituted heterocycloalkyl (e g., 3 to 6 membered, 4 to 6 membered,
4 to S membered, or S to 6 membered), unsubstituted aryl {(e.g., C4-Cyo or phenyl), or

unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).

10169] R* is independently oxo,

halogen, -CX™, -CHXY,, -CH,XY, -0CxCY, -0CH, XY, -0CHX™,, -CN, -OH, -NH,, -COOH,
-CONH,, -NO;, -SH, -SO3H, -SO4H, 8O, NH,, ~-NHNH;, ~ONH,, ~NHC=(O)NHNH,,
~NHC=(O)NH,, -NHSO,H, -NHC=(0)H, -NHC(O)-OH, -NHOH, R*-substituted or

unsubstituted alkyl {e.g., C1-Cx, C1-Cs, C1-Cy, or C1-Cy), R*’_substituted or unsubstituted
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heteroalkyl (e.g., 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to
S membered), R>-substituted or unsubstituted cycloalkyl (e.g., C3-Cyg, C3-Ce, Cy-Cs, or C5-Ce),
R*-substituted or unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered, 4 to 5
membered, or 5 to 6 membered), R*-substituted or unsubstituted aryl (e.g., Ce-Cyo or phenyl), or
R -substituted or unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 t0 6
membered). X' is independently —F, -CL, -Br, or -1 In embodiments, X'' is —F. In
embodiments, R™ is independently oxo,

halogen, -CX™, -CHXY,, -CH,XY, -0CxCY, -0CH, XY, -0CHX™,, -CN, -OH, -NH,, -COOH,
~CONH;, -NG;, -8H, -SOsH, -S04H, -SO;NH,, ~NHNH;, ~ONH;, ~-NHC=(O)}NHNH;,
~NHC={O)NH,, -NHSO,H, -NHC=(0)H, -NHC(0O)-OH, -NHOH, unsubstituted alkyl (e.g., C;-
Cs, C1-Cq, C1-Cy, or C1-C5), unsubstituted heteroalkyl {e.g., 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkyl {(e.g., C35-Cy,
(C3-Cs, C4-C, or Cs-Co), unsubstituted heterocycloalkyl {e.g., 3 to 6 membered, 4 to 6 membered,
4 to 5 membered, or 5 to 6 membered), unsubstituted aryl {e.g., Cs-Cyp or phenyl}, or

unsubstituted heteroaryl {e.g., 5 to 10 membered, 5 to 9 membered, or § to 6 membered).

[6176] R’ is independently oxo,

halogen, -CX 5, -CHX %, -CH, X7, -OCX"%;, -OCH, X, -OCHX",, -CN, -OH, -NH,, -COOH,
-CONH,, -NO», -SH, -SO3H, -SOH, -SGNH,, ~NHNH,, ~ONH,, ~NHC=(O)NHNH,,
~NHC=(O)YNH,, -NHSO:H, -NHC={(0O)H, -NHC(0}-OH, -NHOH, unsubstituted alkyl {e.g., Ci-
Cs, C1-Cs, C1-Cy, or C1-Cy), unsubstituted heteroalkyl (e.g, 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkyl (e.g., C3-Cs,
Cq-C, Cs-Cs, or Cs-Cg), unsubstituted heterocycloalkyl (e g., 3 to 6 membered, 4 to & membered,
4 10 5 membered, or 5 t0 6 membered), unsubstituted aryl {e.g., Cs-Cip or phenyl), or
unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered). X is

independently -F, -Cl, -Br, or -1 In embodiments, X% {s .

16171} In embodiments, R” is independently hydrogen, oxo,

halogen, -CXs, -CHXC,, -CH,XC, -OCXs, -OCH, X, -OCHX,, -CN, -OH, -NH,, -COOQH, -CO
NHy, -NQs, -SH, -8GsH, -SO4H, -SO;NH;, -NHNH,, ~ONH;, ~-NHC=(O)NHNH;,
~NHC=(OINH,, -NHSO,H, -NHC=(OH, -NHC(0)-OH, -NHOH, R -substituted or

unsubstituted alkyl {e.g., C1-Cx, C1-Cs, C1-Cy, or C1-Cy), R**_substituted or unsubstituted
64



WO 2017/041040 PCT/US2016/050270

heteroalkyl (e.g., 2 to 8 membered, 2 to &6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to
S membered), R>°-substituted or unsubstituted cycloalkyl (e.g., C3-Cyg, C3-Ce, Cy-Cs, or C5-Ce),
R*-substituted or unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered, 4 to 5
membered, or 5 to 6 membered), R*-substituted or unsubstituted aryl (e.g., Ce-Cyo or phenyl), or
R*-substituted or unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 t0 6
membered). X is independently —F, -Cl, -Br, or =L In embodiments, X’ is -F. In
embodiments, R’ is independently hydrogen. In embodiments, R’ is independently unsubstituted
methyl. In embodiments, R’ is independently unsubstituted ethyl. In embodiments, R’ is
independently hydrogen, oxo,

halogen, -CX’s, -CHX’,, -CH, X, -0CX’;, -OCH,X’, -OCHX’,, -CN, -OH, -NH,, -COOH, -CO
NHa, -NOy, -8H, -SO:H, -SO4H, -SO,NH,, ~NHNH,, ~ONH,, ~NHC=(0)NHNH,,
~NHC=(O)YNH,, -NHSO:H, -NHC={(0O)H, -NHC(0}-OH, -NHOH, unsubstituted alkyl {e.g., Ci-
Cs, C1-Cs, Ci-Cy, or C1-Cy), unsubstituted heteroalkyl (e.g, 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkyl (e.g., C3-Cs,
C5-Cg, Cy-Cs, or Cs-Cg), unsubstituted heterocycloalkyl (e g., 3 to 6 membered, 4 to 6 membered,
4 10 5 membered, or 5 10 6 membered), unsubstituted aryl {e.g., Cs-Cip or phenyl), or

unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).

[6172] R* is independently oxo,

halogen, -CX%, -CHX®, -CH.X®, -OCXY s, -OCH, X", -OCHX %, -CN, -OH, -NHy, -COOH,
-CONH,, -NO,, -8H, -SOsH, -S04H, -SO;NH,, ~NHNH,, ~ONH,, ~-NHC=(O)}NHNH,,
~NHC=(0)NH,, -NHSO,H, -NHC=(0}H, -NHC(0)-OH, -NHOH, R -substituted or
unsubstituted alkyl (e.g., C;-Cy, C1-Cs, C1-Cy, or C1-Cy), R -substituted or unsubstituted
heteroalkyl (e.g., 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to
S membered), R’ -substituted or unsubstituted cycloalkyl (e.g., C5-Cs, C5-C¢, Cy-Cq, or Cs-Co),
R -substituted or unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered, 4 to 3
membered, or 5 to 6 membered), R’ -substituted or unsubstituted aryl (e.g., C4-C1o or phenyl), or
R -substituted or unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 510 6
membered). X°°is independently —F, -Cl, -Br, or -1 In embodiments, X'°is ~F. In
embodiments, R is independently oxo,

halogen, -CX7%, -CHX%, -CH. X, -OCX%, -OCH, X", -OCHX’", -CN, -OH, -NH,, -COOH,
g
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-CONH,, -NO,, -SH, -SO3H, -SO.H, -SO,;NH,, -NHNH,, ~ONH,, -NHC=(O)}NHNH,,
—NHC=(O)NH,, -NHSO,H, -NHC=(0O}H, -NHC{0)-OH, -NHOH, unsubstituted alkyl (e.g., C;-
Cs, C1-Cq, C1-Cy, or C1-Cy), unsubstituted heteroalkyl {e.g., 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkyl {(e.g., C3-Cs,
C3-Cq, Cy-Cq, or Cs-Cg), unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered,
4 10 5 merbered, or 5 t0 6 membered), unsubstituted aryl (e.g., Cg-Cyy or phenyl), or

unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).

{6173] R’ is independently oxo,

halogen, -CX*'5, -CHX,, -CH, X", -OCX’;, -OCH, X", -OCHXY,, -CN, -OH, -NH,, -COOH,
-CONH;, -NO,, -8H, -803H, -SO4H, -SO;NH;, -NHNH,, -ONH,, -NHC=(O)NHNH,,
~NHC=(0)NH,, -NHSO,H, -NHC=(0)H, -NHC(0)-OH, -NHOH, R**-substituted or
unsubstituted alkyl (e.g., C1-Cq, C1-Cs, C1-Cy, or C1-C3), R*®_substituted or unsubstituted
hetercalkyl (e.g, 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to
5 membered), R %-substituted or unsubstituted cycloalkyl (e.g., C3-Cs, C3-Ce, C4-Ce, o1 C5-Ce),
R*-substituted or unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered, 4 to 5
membered, or 5 to 6 membered), R™-substituted or unsubstituted aryl (e.g., C¢-C1o or phenyl), or
R*-substituted or unsubstituted heteroaryl {e.g., 5 to 10 membered, 5 to 9 membered, or 5 t¢ 6
membered). X is independently —F, -Cl, -Br, or . In embodiments, X°"is—F. In
embodiments, R’ is independently oxo,

halogen, -CX*'5, -CHX,, -CH, X", -OCX’;, -OCH, X", -OCHXY,, -CN, -OH, -NH,, -COOH,
-CONH,, -NO,, -8H, -803H, -SO4H, -SO;NH;, -NHNH,, -ONH,, -NHC=(O)NHNH;,
—NHC=(O)NH,, -NHSO,H, -NHC=(O)}H, -NHC(O}-OH, -NHOH, unsubstituted alkyl {e.g., C;-
Cs, C1-Cs, C1-Cy, or C1-Cy), unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkyl (e.g., C3-Cg,
(C3-Cs, Cy-Cs, or Cs-Cq), unsubstituted heterocycloalkyl (e g., 3 to 6 membered, 4 to 6 membered,
4 to S membered, or S to 6 membered), unsubstituted aryl {(e.¢., Cs-Cyo or phenyl), or

unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).

10174] R'®is independently oxo,
halogen, -CX%, -CHXY,, -CH, X%, -0CXC%, -OCH, X -OCHX,, -CN, -OH, -NH,, -COOH,

~CONH;3, -NG;, -SH, -SOsH, -SO4H, ~-SO;NH,, ~NHNH;, ~ONH,, ~-NHC=(O)NHNH,,
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—NHC=(ONH,, -NHSO,H, -NHC=(O)H, -NHC(O}-OH, -NHOH, unsubstituted alkyl (e g, C;-
Cs, C1-Cs, C1-Cy, or C1-Cy), unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to S membered), unsubstituted cycloalkyl (e.g., C35-Cs,
C3-Cy, C4-Cs, or Cs-Cy), unsubstituted heterocycloalkyl (e g, 3 to 6 membered, 4 to 6 membered,
4 to S membered, or S to 6 membered), unsubstituted aryl {e.g., Cs-Cyy or phenvl), or
unsubstituted heteroaryl (.., 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered). X' is

independently —F, -Cl, -Br, or -1 In embodiments, X% is —F.

[6175] In embodiments, R* is independently hydrogen, oxo,

halogen, -CX's, -CHXY, -CH XY, -0CXY, -OCHLX, -OCHXY, -CN, -OH, -NH,, -COOH, -CO
NH,, -NOy, -8H, -SO:H, -SO4H, -SO,NH,, ~NHNH,, ~ONH,, ~NHC=(0)NHNH,,
“NHC=(O)NH,, -NHSO,H, -NHC=(0)}H, -NHC(0)-OH, -NHOH, R*”-substituted or
unsubstituted alkyl (e g, C1-Cg, C1-Cs, C-Cy, or C;-Cy), R*-substituted or unsubstituted
heteroalkvl {e.g., 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to
5 membered), R -substituted or unsubstituted cycloalkyl {e.g., Cs5-Cy, C3-Cy, Cs-Cy, o1 Cs-Co),
R¥-substituted or unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered, 4 to 5
membered, or 5 to 6 membered), R -substituted or unsubstituted arvl (e.g., Ce-Cry or phenyl), or
R -substituted or unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 510 6
membered). Xt is independently —F, -Cl, -Br, or ~I. In embodiments, X' is -F. In
embodiments, R* is independently hydrogen. In embodiments, R” is independently unsubstituted
methyl. In embodiments, R* is independently unsubstituted ethyl. In embodiments, R” is
independently hydrogen, oxo,

halogen, -CX";, -CHX",, -CH, X", -OCX";, -OCH, X", -OCHXY,, -CN, -OH, -NH,, -COUOH, -CO
NH,, -NG,, -SH, -SO3H, -SOH, -SO,NH,;, -NHNH,, -ONH,, -NHC=(O)NHNH,,
—NHC=(O)NH,;, -NHSO,H, -NHC=(O)H, -NHC(O}-OH, -NHOH, unsubstituted alkyl (e g, C;-
Cy, C1-Cy, Ci-Cy, or C;-Cy), unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to & membered,
4 10 6 membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkyl (g.g., C5-Cs,
C3-Cs, C4-Cs, or Cs-Cy), unsubstituted heterocycloalkyl (e g, 3 to 6 membered, 4 to 6 membered,
4 to S membered, or S to 6 membered), unsubstituted aryl {e.g., Cs-Cio or phenvl), or

unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).
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{6176] R’ is independently oxo,

halogen, -CX*5, -CHXY,, -CH, X", -OCXY;, -OCH,; X, -OCHXY,, -CN, -OH, -NH,, -COOH,
-CONH,, -NO,, -8H, -803H, -SO4H, -SO;NH;, -NHNH,, -ONH,, -NHC=(O)NHNH;,
~NHC=(0)NH,, -NHSO,H, -NHC=(0)H, -NHC(0)-OH, -NHOH, R*-substituted or
unsubstituted alkyl (e.g., C1-Cq, C1-Cs, C1-Cy, or C1-C3), R*_substituted or unsubstituted
heteroalkyl (e.g., 2 to 8 muembered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to
5 membered), R*_substituted or unsubstituted cycloalkyl (e.g., C5-Cs, C3-C, Cy-Cq, or Cs-Cs),
R*-substituted or unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered, 4 to 5
membered, or 5 to 6 membered), R*-substituted or unsubstituted aryl (e.g., Cs-Cro or phenyl), or
R*-substituted or unsubstituted heteroaryl {(e.g., 5 to 10 membered, 5 to 9 membered, or 510 6
membered). X is independently —F, -Cl, -Br, or -1 In embodiments, X" is -F. In
embodiments, R” is independently oxo,

halogen, -CX*5, -CHXY,, -CH, X", -OCXY;, -OCH,; X, -OCHXY,, -CN, -OH, -NH,, -COOH,
-CONH,, -NO,, -8H, -803H, -SO4H, -SO;NH;, -NHNH,, -ONH,, -NHC=(O)NHNH;,
—NHC=(O)NH,, -NHSO,H, -NHC=(O)}H, -NHC(O}-OH, -NHOH, unsubstituted alkyl {e.g., C;-
Cs, C1-Cs, C1-Cy, or C1-Cy), unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to 6 membered,
4 to 6 mermbered, 2 to 3 membered, or 4 to S membered), unsubstituted cycloalkyl (e.g., C3-Cs,
C3-Cy, C4-Cs, or Cs-Cy), unsubstituted heterocycloalkyl (e g, 3 to 6 membered, 4 to 6 membered,
4 to S membered, or S to 6 membered), unsubstituted aryl {(e.¢., Cs-Cio or phenyl), or

unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).

16177] RY is independently oxo,

halogen, -CX'";, -CHX",, -CH, X", -0CX";, -OCH, X" -0CHX"), -CN, -OH, -NH,, -COOH,
-CONH,, -NO,, -SH, -SO3H, -SOH, -80,NH,, -NHNH,, ~ONH,, -NHC=(0)NHNH,,
~NHC=(Q)NH,, -NHSO,H, -NHC=(O}H, -NHC(O)-OH, -NHOH, R -substituted or
unsubstituted alkyl {e.g., C1-Cx, C1-Cs, C1-Cy, or C1-Cy), R * . substituted or unsubstituted
heteroalkyl (e.g., 2 to0 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to
5 membered), R*-substituted or unsubstituted cycloalkyl (e.g., C3-Cs, C3-Ce, C4-Cs, or C5-Ce),
R*-substituted or unsubstituted heterocycloalkyl (... 3 to 6 membered, 4 to 6 membered, 4 to §
membered, or 5 to 6 membered), R*'-substituted or unsubstituted aryl (e.g., Ce-Cio or phenyl), or

R*'-substituted or unsubstituted hetercaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 to 6

68



WO 2017/041040 PCT/US2016/050270

membered). X" is independently —F, -Cl, -Br, or -1 In embodiments, X is -F. In
embodiments, R'" is independently oxo,

halogen, -CX*%;, -CHXY,, -CH, X", -0CXY;, -OCH, XY, -OCHX",, -CN, -OH, -NH,, -COOH,
~CONH,, -NOy, -8H, -SOsH, -SO4H, -SGNH,, ~NHNH;, ~ONH,, ~-NHC=(O)NHNH;,
~NHC=(0)NH,, -NHSO,H, -NHC=(0}H, -NHC(0)-OH, -NHOH, unsubstituted alkyl (e.g., Ci-
Cs, C1-Cq, C1-Cy, or C1-Cy), unsubstituted heteroalkyl {e.g., 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkyl (e.g., C5-Cs,
(3-Cy, C4-Cg, or Cs-Co), unsubstituted heterocycloalkyl (e g, 3 to 6 membered, 4 to 6 membered,
4 to S membered, or S to 6 membered), unsubstituted aryl {e.g., Cs-Cio or phenyl}, or

unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).

[0178] R* is independently oxo,

halogen, -CX s, -CHXY,, -CH, XM, -0CXY;, -0CH, X", -0CHXY,, -CN, -OH, -NH,, -COUH,
-CONH,, -NO», -SH, -SOsH, -SOH, -SG,NH,, -NHNH,, ~ONH,, -NHC=(O)}NHNH,,
—NHC=(O)NH,, -NHSO,H, -NHC=(0O}H, -NHC{0)-OH, -NHOH, unsubstituted alkyl (e.g., C;-
Cy, C1-Cq, C1-Cy, or C1-Cs), unsubstituted heteroalkyl (e g, 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkyl (e.g., C3-Cs,
Cs-C, Cu-Cs, or Cs-Co}, unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered,
4 to 5 membered, or 5 to 6 membered), unsubstituted aryl {e.g., Cs-Cip or phenyl), or
unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered). X*'is

independently —F, -CL, -Br, or =1 In embodiments, X" is —F.

[6179] In embodiments, R’ is independently hydrogen, oxo,

halogen, -CX’3, -CHX,, -CH, X, -OCX’;, -OCH, X, -OCHX,, -CN, -OH, -NH,, -COOH, -CO
NH,, -NO», -SH, -SOsH, -SO4H, -SO;NH,, ~NHNH,, ~ONH,, ~NHC=(0)NHNH,,
~NHC=(0)NH,, -NHSO,H, -NHC=(0}H, -NHC(0)-OH, -NHOH, R*Z-substituted or
unsubstituted alkvl {e.g., C-Cs, C1-Cq, C-Cy, or C,-Cy), R*_substituted or unsubstituted
heteroalkyl (e.g., 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to
5 membered), R*-substituted or unsubstituted cycloalkyl (e.g., C3-Cs. C3-Ce, Ca-Cs, or Cs-Ce).
R*-substituted or unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered, 4 to 5
membered, or 5 to 6 membered), R*-substituted or unsubstituted aryl (e.g., Cs-Co or phenyl), or

R*-substituted or unsubstituted heteroaryl (e.g., 5 to 10 membered, 3 to 9 membered, or 510 6
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membered). X is independently ¥, -Cl, -Br, or L. In embodiments, X” is-F. In
embodiments, R is independently hydrogen. In embodiments, R’ is independently unsubstituted
methyl. In embodiments, R’ is independently unsubstituted ethyl. In embodiments, R’ is
independently hydrogen, oxo,

halogen, ~-CXs, -CHX,, -CHXC, -0CX s, -OCH X, -OCHX,, -CN, -OH, -NH,, -COOH, -CO
NH,, -NOy, -8H, -SO:H, -SO4H, -SO,NH,, ~NHNH,, ~ONH,, ~NHC=(0)NHNH,,
~NHC=(O)YNH,, -NHSO,H, -NHC={(0)H, -NHC(0}-OH, -NHOH, unsubstituted alkyl {e.g., C;-
Cy, C1-Cs, C1-Cy, or C1-Cy), unsubstituted heteroalkyl (e g, 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkyl {e.g., C3-Cs,
C5-Cq, C4-Cq, or Cs-Cy), unsubstituted heterocycloalkyl (e g., 3 to 6 membered, 4 to & membered,
4 10 5 membered, or 5 t0 6 membered), unsubstituted aryl (e.g., Cs-Cyp or phenyl), or

unsubstituted heteroarvl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).

[6180] R* is independently oxo,

halogen, -CXY;, -CHXY,, -CH, X", -OCX™;, -0CH, X", -OCHXY,, -CN, -OH, -NH,, -COOH,
-CONH,, -NO,, -8H, -80;H, -S0O4H, -SO;NH;, -NHNH,, ~ONH,, -NHC=(O)NHNH,,
~NHC=(0)NH,. -NHSO,H, -NHC=(0)H, -NHC(0)-OH, -NHOH, R -substituted or
unsubstituted alkyl (e.g., C;-Cg, C1-Ce, C1-Cy, or C1-C2), R -substituted or unsubstituted
heteroalkyl (e.g, 2 to 8 muembered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to
5 membered), R*-substituted or unsubstituted cycloalkyl (e.g., C3-Cs, C3-Ce, C4-Ce, or C5-Co),
R*-substituted or unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered, 4 to 5
membered, or 5 to 6 membered), R -substituted or unsubstituted aryl (e.g., C4-C1o or phenyl), or
R*-substituted or unsubstituted heteroaryl {(e.g., 5 to 10 membered, 5 to 9 membered, or 510 6
membered). X is independently —F, -Cl, -Br, or - In embodiments, X" is—F. In
embodiments, R is independently oxo,

halogen, -CX*5, -CHXY,, -CH, X", -OCXY,, -OCH, XY, -OCHX",, -CN, -OH, -NH,, -COOH,
-CONH,, -NO,, -8H, -80;H, -S0O4H, -SO;NH;, -NHNH,, ~ONH,, -NHC=(O)NHNH,,
—NHC=(ONH,, -NHSO,H, -NHC=(O)H, -NHC(O}-OH, -NHOH, unsubstituted alkyl (e g, C;-
Cq, C1-Cy, Ci-Cy, or C;-Cy), unsubstituted heteroalkyl (e.g., 2 to § membered, 2 to & membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkyl {e.g., C3-Cg,

C3-Cs, C4-Cs, or Cs-Cy), unsubstituted heterocycloalkyl (e g, 3 to 6 membered, 4 to 6 membered,
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4 to 5 membered, or 5 to 6 membered), unsubstituted aryl (e.g., Cs-Cio or phenyl), or

unsubstituted heteroaryl (e g., 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).

[6181] R* is independently oxo,

halogen, -CX", -CHX"Y,, -CH, X", -0CXY,, -OCH, XY, -OCHX",, -CN, -OH, -NH,, -COOH,
~CONH,, -NOy, -8H, -SOsH, -SO4H, -SGNH,, ~NHNH;, ~ONH,, ~-NHC=(O)NHNH;,
~NHC=(O)NH,, -NHSO,H, -NHC=(O)H, -NHC(0)-0OH, -NHOH, R*-substituted or
unsubstituted alkvl {e.g., C1-Cx, C1-Cs, C1-Cy, or C1-Cy), R*-substituted or unsubstituted
heteroalkyl (e.g., 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to
5 membered), RY.substituted or unsubstituted cycloalkyl (e.g., C5-Cy, C3-Cq, Cus-Cs, or Cs-Co),
R™-substituted or unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered, 4 to 5
membered, or 5 to 6 membered), R*-substituted or unsubstituted aryl (e.g., Cs-Cio or phenyl), or
R*-substituted or unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 510 6
membered). X is independently —F, -Cl, -Br, or -1 In embodiments, X7 i{s-F In
embodiments, R is independently oxo,

halogen, -CX", -CHX"Y,, -CH, X", -0CXY,, -OCH, XY, -OCHX",, -CN, -OH, -NH,, -COOH,
~CONH,, -NOy, -8H, -SOsH, -SO4H, -SGNH,, ~NHNH;, ~ONH,, ~-NHC=(O)NHNH;,
~NHC=(O)NH,, -NHSG;H, -NHC=(O)H, -NHC(0)-0H, -NHOH, unsubstituted alkyl (e.g., Cs-
Cs, C1-Cq, Ci-Cy, or C1-Cy), unsubstituted heteroalkyl {e.g., 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkyl (e.g., C5-Cs,
C3-C, C4-Cg, or Cs-Ci), unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered,
4 to 5 membered, or 5 to 6 membered), unsubstituted aryl {e.g., Cs-Cyp or phenyl}, or

unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).

[0182] R* is independently oxo,
halogen, ~-CX s, -CHX™,, -CHX™, -0CX™;, -OCH X", -OCHX™,, -CN, -OH, -NH,, -COUH,
-CONH,, -NO,, -SH, -SO3H, -SO4H, -SG,NH,, -NHNH,, ~ONH,, ~-NHC=(O)NHNH,,
~NHC=(O)YNH,, -NHSO,H, -NHC={(0)H, -NHC(0}-OH, -NHOH, unsubstituted alkyl {e.g., C;-
Cy, C1-Cs, C1-Cy, or C1-Cy), unsubstituted heteroalkyl (e g, 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkyl {e.g., C3-Cs,
C5-Cq, C4-Cq, or Cs-Co), unsubstituted heterocycloalkyl (e g., 3 to 6 membered, 4 to & membered,
4 10 5 membered, or 5 t0 6 membered), unsubstituted aryl (e.g., Cs-Cyp or phenyl), or
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unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered). X is

independently —F, -CL, -Br, or =1 In embodiments, X is —F.

[6183] In embodiments, R® is independently hydrogen, oxo,

halogen, -CX%, -CHX®,, -CH,X®, -OCX’;, -OCH,;X®, -OCHX", -CN, -OH, -NH,, -COOH, -CO
NH,, -NO», -SH, -SOsH, -SO4H, -SO;NH,, ~NHNH,, ~ONH,, ~NHC=(0)NHNH,,
~NHC=(0)NH,, -NHSO,H, -NHC=(O)H, -NHC(0)-0OH, -NHOH, R*-substituted or
unsubstituted alkvl {e.g., C1-Cx, C1-Cs, C1-Cy, or C1-Cy), R*-substituted or unsubstituted
heteroalkyl (e.g., 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to
5 membered), R¥-substituted or unsubstituted cycloalkyl (e.g., C5-Cs, C3-Cq, Cus-Cs, or Cs-Co),
R*-substituted or unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered, 4 to 5
membered, or 5 to 6 membered), R”-substituted or unsubstituted aryl (e.g., Cs-Cio or phenyl), or
R ¥ -substituted or unsubstituted heteroaryl (e.g., 5 to 10 membered, 3 to 9 membered, or 510 6
membered). X°is independently —F, -Cl, -Br, or 1. In embodiments, Xis—F. 1In
embodiments, R” is independently hydrogen. In embodiments, R® is independently unsubstituted
methyl. In embodiments, R is independently unsubstituted ethyl. In embodiments, R is
independently hydrogen, oxo,

halogen, -CX%, -CHX®,, -CH,X°, -0CX’;, -OCH,X®, -OCHX",, -CN, -OH, -NH,, -COOH, -CO
NHa, -NOy, -8H, -SO:H, -SO4H, -SO,NH,, ~NHNH,, ~ONH,, ~NHC=(0)NHNH,,
~NHC=(O)YNH,, -NHSO:H, -NHC={(0O)H, -NHC(0}-OH, -NHOH, unsubstituted alkyl {e.g., Ci-
Cs, C1-Cs, C1-Cy, or C1-Cy), unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkyl (e.g., C3-Cs,
Cq-C, Cys-Cs, or Cs-Cg), unsubstituted heterocycloalkyl (e g., 3 to 6 membered, 4 to & membered,
4 10 5 membered, or 5 t0 6 membered), unsubstituted aryl (e.g., Cs-Cip or phenyl), or

unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).

[6184] R* is independently oxo,

halogen, -CX"5, -CHXY,, -CH, X", -OCX"Y;, -OCH, X", -OCHX",, -CN, -OH, -NH,, -COOH,
-CONH,, -NO,, -SH, -SO;H, -80,4H, -S0,NH,, -NHNH,, ~ONH,, -NHC=(Q)NHNH,,
~NHC=(0)NH,. -NHSO,H, -NHC=(0)H, -NHC(0)-OH, -NHOH, R*®-substituted or
unsubstituted alkyl (e.g., C,-Cg, Ci-Cq, C1-Cy, or C1-C5), R*_substituted or unsubstituted

heteroalkyl (e.g, 2 to & membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to
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5 membered), R*-substituted or unsubstituted cycloalkyl (e.g., C3-Cs, C3-Ce, C4-Cs, or C5-Ce),
R*-substituted or unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered, 4 to 5
membered, or 5 to 6 membered), R*-substituted or unsubstituted aryl (e.g., C4-C1o or phenyl), or
R*-substituted or unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 510 6
membered). X is independently —F, -Cl, -Br, or - In embodiments, X is—F. In
embodiments, R" is independently oxo,

halogen, -CX"s5, -CHXY,, -CH, X", -OCX";, -OCH, X", -OCHX",, -CN, -OH, -NH,, -COOH,
-CONH,, -NO,, -8H, -80sH, -SO4H, -SO;NH,, -NHNH,, -ONH,, -NHC=(O)NHNH,,
—NHC=(O)NH,;, -NHSO,H, -NHC=(O)H, -NHC(O}-OH, -NHOH, unsubstituted alkyl (e g, C;-
Cq, C1-Cy, Ci-Cy, or C;-Cy), unsubstituted heteroalkyl (e.g., 2 to § membered, 2 to & membered,
4 10 6 membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkyl (g.g., C5-Cs,
C3-Cs, C4-Ce, or Cs-Cy), unsubstituted heterocycloalkyl (e g, 3 to 6 membered, 4 to 6 membered,
4 to S membered, or S to 6 membered), unsubstituted aryl {e.g., Cs-Cio or phenvl), or

unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 t0 9 membered, or 5 to 6 membered).

[0185] R* is independently oxo,

halogen, -CX's, -CHX',, -CH,X™, -0CX™;, -OCH, X", -OCHX",, -CN, -OH, -NH,, -COUH,
-CONH,, -NO», -SH, -SOsH, -SO4H, -80,NH,, -NHNH,, ~ONH,, -NHC=(0)NHNH,,
~NHC=(Q)NH,, -NHSO,H, -NHC=(O}H, -NHC(O)-OH, -NHOH, R" -substituted or
unsubstituted alkyl {e.g., C1-Cg, C1-Cs, C1-Cy, or C1-Cy), R -substituted or unsubstituted
heteroalkyl {(e.g., 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to
5 membered), R -substituted or unsubstituted cveloalkyl (e.g., C3-Cs, C3-Cs, C4-Cs, or C5-Ce),
RY-substituted or unsubstituted heterocycloalkyl (... 3 to 6 membered, 4 to 6 membered, 4 to §
membered, or 5 to 6 membered), RY -substituted or unsubstituted arvl (e.g., Ce-Cro ot phenyl), or
RV -substituted or unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 to 6
membered). X* is independently —F, -Cl, -Br, or 1. In embodiments, X**is —F. In
embodiments, R* is independently oxo,

halogen, ~CX'", -CHX',, -CH,X™, -0CX™;, -OCH X, -OCHX",, -CN, -OH, -NH,, -COUH,
-CONH,, -NO», -SH, -SOsH, -SO4H, -80,NH,, -NHNH,, ~ONH,, -NHC=(0)NHNH,,
—NHC={O)NH;, -NHSOH, -NHC=(OH, -NHC(0)-0OH, -NHOH, unsubstituted alkyl (e g, C;-

Cs, C1-Cq, C1-Cy, or C1-Cy), unsubstituted heteroalkyl {e.g., 2 to 8 membered, 2 to 6 membered,
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4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkyl {(e.g., C35-Cy,
(C3-Cs, C4-Cs, or Cs-Cs), unsubstituted heterocycloalkyl {e.g, 3 to 6 membered, 4 to 6 membered,
4 to 5 membered, or 5 to 6 membered), unsubstituted aryl {e.g., Cs-Cyp or phenyl}, or

unsubstituted heteroaryl {e.g., 5 to 10 membered, 5 to 9 membered, or § to 6 membered).

[6186] RY is independently oxo,

halogen, -CX"5, -CHX",, -CH, X", -OCX";, -OCH, X", -OCHX",, -CN, -OH, -NH,, -COOH,
-CONH,, -NO,, -SH, -SO3H, -SO4H, -SG,NH,, -NHNH,, ~ONH,, ~-NHC=(O)NHNH,,
~NHC=(O)YNH,, -NHSO:H, -NHC={(0O)H, -NHC(0}-OH, -NHOH, unsubstituted alkyl {e.g., Ci-
Cs, C1-Cs, C1-Cy, or C1-Cy), unsubstituted heteroalkyl (e.g, 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkyl {e.g., C3-Cs,
Cq-C, Cs-Cs, or Cs-Cg), unsubstituted heterocycloalkyl (e g., 3 to 6 membered, 4 to & membered,
4 10 5 membered, or 5 t0 6 membered), unsubstituted aryl {e.g., Cs-Cyp or phenyl), or
unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered). X' is

independently —F, -CL, -Br, or =1 In embodiments, X' is —F.

16187} In embodiments, R’ is independently hydrogen, oxo,
halogen, -CX's, -CHX,, -CH, X, -OCX 5, -OCH, X, -OCHX,, -CN, -OH, -NH,, -COOQH, -CO
NH,, -NOs, -SH, -8O3H, -8O4H, -SO;NH;, ~NHNH,, ~ONH;, ~NHC=(Q)NHNH,,
~NHC=(0)NH;, -NHSO,H, -NHC=(O)H, -NHC(0)-0OH, -NHOH, R*-substituted or
unsubstituted alkyl {e.g., C1-Cx, C1-Cs, C1-Cy, or C1-Cy), R*_substituted or unsubstituted
heteroalkyl (e.g., 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to
S membered), R*-substituted or unsubstituted cycloalkyl {e.g., C3-Cyg, C3-Ce, Cy-Cs, or C5-Ce),
R*.substituted or unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered, 4 to 5
membered, or 5 to 6 membered), R*-substituted or unsubstituted aryl (e.g., Ce-Cyo or phenyl), or
R*.substituted or unsubstituted heteroaryl (e.g., 5 to 10 membered, 3 to 9 membered, or 510 6
membered). X is independently —F, -Cl, -Br, or =L In embodiments, X is —F. In
embodiments, R is independently hydrogen. In embodiments, R’ is independently unsubstituted
methyl. In embodiments, R’ is independently unsubstituted ethyl. In embodiments, R’ is
independently hydrogen, oxo,
halogen, -CX's, -CHX 5, -CH, X, -0CX';, -OCH, X, -OCHX',, -CN, -OH, -NH,, -COOH, -CO
NHa, -NOy, -8H, -SO:H, -SO4H, -SO,NH,, ~NHNH,, ~ONH,, ~NHC=(0)NHNH,,
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—NHC=(ONH,, -NHSO,H, -NHC=(O)H, -NHC(O}-OH, -NHOH, unsubstituted alkyl (e g, C;-
Cs, C1-Cs, C1-Cy, or C1-Cy), unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to S membered), unsubstituted cycloalkyl (e.g., C35-Cs,
C3-Cy, C4-Cs, or Cs-Cy), unsubstituted heterocycloalkyl (e g, 3 to 6 membered, 4 to 6 membered,
4 to S membered, or S to 6 membered), unsubstituted aryl {e.g., Cs-Cyy or phenvl), or

unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).

10188] R* is independently oxo,

halogen, -CX's, -CHX™,, -CH,X™, -0CX™,;, -OCH, X", -OCHX",, -CN, -OH, -NH,, -COUH,
-CONH,, -NO,, -SH, -SO3H, -SOH, -80,NH,, -NHNH,, ~ONH,, -NHC=(0)NHNH,,
~NHC=(Q)NH,, -NHSO,H, -NHC=(O}H, -NHC(O)-OH, -NHOH, R"-substituted or
unsubstituted alkyl {e.g., C1-Cg, C1-Cs, C1-Cy, or C1-Cy), R*-substituted or unsubstituted
heteroalkyl (e.g., 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to
5 membered), R*-substituted or unsubstituted cycloalkyl (e.g., C3-Cy, C3-Cs, C4-Cs, or C5-Ce),
R¥-substituted or unsubstituted heterocycloalkyl (e.g.. 3 to 6 membered, 4 to 6 membered, 4 to §
membered, or 5 to 6 membered), R*-substituted or unsubstituted aryl (e.g., Ce-Cio ot phenyl), or
R*-substituted or unsubstituted heterocaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 t0 6
membered). X* is independently —F, -CI, -Br, or =L In embodiments, X'* is —F. In
embodiments, R*® is independently oxg,

halogen, -CX's, -CHX™,, -CH,X™, -0CX™,;, -OCH, X", -OCHX",, -CN, -OH, -NH,, -COUH,
-CONH,, -NO,, -SH, -SO3H, -SOH, -80,NH,, -NHNH,, ~ONH,, -NHC=(0)NHNH,,
—NHC={O)NH;, -NHSOH, -NHC=(OH, -NHC(0)-0OH, -NHOH, unsubstituted alkyl (e g, C;-
Cs, C1-Cq, C1-Cy, or C1-C5), unsubstituted heteroalkyl {e.g., 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkyl {e.g., Cs-Ca,
Cs-C, Cu4-Ce, or Cs-Ce}, unsubstituted heterocyclioalkyl (e.g., 3 to 6 membered, 4 to 6 membered,
4 to 5 membered, or 5 to 6 membered), unsubstituted aryl {e.g, Cs-Cypy or phenyl), or

unsubstituted hetercaryl (e.g., 5 t0 10 membered, 5 to 9 membered, or 5 to 6 membered).

16189] R* is independently oxo,

halogen, -CX";, -CHX"Y,, -CH,X", -0CX";, -0CH, X", -0CHX"Y,, -CN, -OH, -NH,, -COOH,
~CONH,, -NOy, -SH, -SO3H, -SOH, -SONH,, ~NHNH,, ~ONH,, ~NHC=(()NHNH,,
~NHC=(O)NH,, -NHSO,H, -NHC=(0)}H, -NHC(0)-OH, -NHOH, R”"-substituted or
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unsubstituted alkyl {e.g., C1-Cg, Ci-Cs, C1-C4, or C;-Cy), R*-substituted or unsubstituted
heteroalkyl {(e.g., 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to
5 membered), R™"-substituted or unsubstituted cveloalkyl (e.g., C3-Cs, C3-Cs, C4-Cs, or Cs-Ce),
R -substituted or unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered, 4 to 5
membered, or 5 to 6 membered), R™-substituted or unsubstituted arvl (e.g., Ce-Cro ot phenyl), or
R-substituted or unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 to 6
membered). X" is independently —F, -CI, -Br, or 1. In embodiments, X" is —F. In
embodiments, R* is independently oxo,

halogen, ~-CX"3, -CHXY,, -CH, XY, -0CXY;, -OCH X", -OCHX"Y,, -CN, -OH, -NH,, -COUH,
-CONH,, -NO,, -SH, -SO3H, -SO.H, -SO,;NH,, -NHNH,, ~ONH,, -NHC=(O)}NHNH,,
—NHC=(O)NH,, -NHSO,H, -NHC=(0O}H, -NHC{0)-OH, -NHOH, unsubstituted alkyl (e.g., C;-
Cs, C1-Cq, C1-Cy, or C1-Cy), unsubstituted heteroalkyl {e.g., 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkyl {(e.g., C3-Cs,
C3-Cq, Cy-Cq, or Cs-Cg), unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered,
4 10 5 merbered, or 5 t0 6 membered), unsubstituted aryl (e.g., Cg-Cyy or phenyl), or

unsubstituted hetercaryl (e.g., 5 t0 10 membered, 5 to 9 membered, or 5 to 6 membered).

[6190] R is independently oxo,

halogen, -CX™;, -CHX™,, -CH, X, -OCX;, -OCH, X", -OCHX™,, -CN, -OH, -NH,, -COOH,
-CONH;, -NO,, -8H, -803H, -SO4H, -SO;NH;, -NHNH,, -ONH,, -NHC=(O)NHNH,,
—NHC=(O)NH,;, -NHSO,H, -NHC=(O)}H, -NHC(O}-OH, -NHOH, unsubstituted alkyl {e.g., C;-
Cs, C1-Cs, C1-Cy, or C1-Cy), unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkyl (e.g., C3-Cg,
(C3-Cs, Cy-Cs, or Cs-Ce), unsubstituted heterocycloalkyl (e g., 3 to 6 membered, 4 to 6 membered,
4 to S membered, or S to 6 membered), unsubstituted aryl {(e.g., C4-Cyo or phenyl), or
unsubstituted heteroaryl (.., 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered). X' is

independently ~F, -Cl, -Br, or 1. In embodiments, X" is —F.

[0191] In embodiments, R® is independently hydrogen, oxo,
halogen, ~-CX%, -CHXY, -CH, X%, -0OCXY, -OCH, XY, -OCHXY,, -CN, -OH, -NH,, -COOH, -CO
NH,, -NO,, -8H, -SO:H, -SOH, -80,NH,, -NHNH,, ~ONH,, ~NHC=(0)NHNH,,
~NHC=(0)NH,, -NHSO,H, -NHC=(0)H, -NHC(0)-OH, -NHOH, R’'-substituted or
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unsubstituted alkyl {e.g., C1-Cg, Ci-Cs, C1-C4, or C;-Cy), R°'-substituted or unsubstituted
heteroalkyl {(e.g., 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to
5 membered), R™'-substituted or unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, C4-Cs, or C5-Ce),
R7-substituted or unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered, 4 to 5
membered, or 5 to 6 membered), R™-substituted or unsubstituted arvl (e.g., Ce-Cro ot phenyl), or
R’'-substituted or unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 t0 6
membered). X" is independently -F, -Cl, -Br, or —L In embodiments, X is -F. In
embodiments, R® is independently hydrogen. In embodiments, R® is independently unsubstituted
methyl, In embodiments, R® is independently unsubstituted ethyl. Tn embodiments, R® is
independently hydrogen, oxa,

halogen, -CX%, -CHX®,, -CH, X", -OCX"%, -OCH,X®, -OCHX?®, -CN, -OH, -NH,, -COCH, -CO
NH;, -NO,, -SH, -SO3H, -SO4H, -SO,NH,, -NHNH,, ~ONH,, -NHC=(O}NHNH,,
—NHC=(O)NH,, -NHSO,H, -NHC=(O)}H, -NHC(O}-OH, -NHOH, unsubstituted alkyl {e.g., C;-
Cs, C1-Cs, C1-Cy, or C1-Cy), unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to 6 membered,
4 to 6 mermbered, 2 to 3 membered, or 4 to S membered), unsubstituted cycloalkyl (e.g., C3-Cs,
C3-Cs, Cy-Cs, or Cs-Ce), unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered,
4 to S membered, or S to 6 membered), unsubstituted aryl {(e.¢., Cs-Cyo or phenyl), or

unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).

16192] R’ is independently oxo,

halogen, -CX's, -CHX Y, -CH, X!, -0CXY, -OCH, X', -OCHX"), -CN, -OH, -NH,, -COOH,
-CONH;z, -NG;, -8H, -8OsH, -SO4H, -SONH;, ~-NHNH;, ~ONH;, ~-NHC=(OC)NHNH;
~NHC=(O)NH;, -NHSOH, -NHC=(O)H, -NHC(O)-0H, -NHOH, R -substituted or
ansubstituted alkyl (e.g., C1-Cs, C1-Cs, C1-Ca, or C1-Cy), R -substituted or unsubstituted
heteroalkyl (e.g., 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to
5 membered), R*_substituted or unsubstituted cycloalkyl (e.g., C5-Cs, C3-C, U4-Cs, or Cs-Co),
R**-substituted or unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered, 4 to 5
membered, or 5 to 6 membered), R™2-substituted or unsubstituted aryl (e.g., Ce-Cio or phenyl), or
R**.substituted or unsubstituted hetercaryl (e.g., 5 to 10 membered, 5 to 9 membered, or St0 6
membered). X' is independently —F, -Cl, -Br, or =1 In embodiments, X' is -F. In

embodiments, R™ is independently oxo,
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halogen, -CX™'s, -CHX 'y, -CH, X!, -OCX’h, -OCH; X', -OCHX,, -CN, -OH, -NH,, -COOH,
-CONH;, -N(,, -SH, -SO3H, -SOH, -SO;NH,, ~NHNH,, ~ONH,, ~-NHC=({})NHNH,,
~NHC=(O)NH,, -NHSOH, -NHC=(O)H, -NHC{0}-0OH, -NHOH, unsubstituted alkyl {e.g., C;-
Cs, C1-Cs, Ci-Cy, or C1-Cy), unsubstituted heteroalkyl (e.g, 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkyl (e.g., C3-Cs,
C5-Cg, Cy-Cs, or Cs-Cg), unsubstituted heterocycloalkyl (e g., 3 to 6 membered, 4 to 6 membered,
4 to 5 membered, or 5 to 6 membered), unsubstituted aryl (e.g., Cs-Cyo or phenyl), or

unsubstituted heteroaryl (e g., 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).

[6193] R*? is independently oxo,

halogen, -CX%, -CHX %, -CH. X2, -OCXs, -OCH, X, -OCHX ™, -CN, -OH, -NH,, -COOH,
-CONH,, -NO,, -8H, -SOsH, -S04H, -SO;NH,, ~NHNH,, ~ONH,, ~-NHC=(O)}NHNH,,
~NHC=(0)NH,, -NHSO,H, -NHC=(0}H, -NHC(0)-OH, -NHOH, R*-substituted or
unsubstituted alkyl (e.g., C;-Cy, C1-Cs, C1-Cy, or C1-Cy), R -substituted or unsubstituted
heteroalkyl (e.g, 2 to & membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to
5 membered), R -substituted or unsubstituted cycloalkyl (e.g., C3-Cy. C3-Ce, Cs-Cs, o1 C5-Co).
R™-substituted or unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered, 4 to
membered, or 5 to 6 membered), R” -substituted or unsubstituted aryl (e.g., C4-C1o or phenyl), or
R7-substituted or unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 510 6
membered). X°* is independently —F, -Cl, -Br, or -1 In embodiments, X% is ~F. In
embodiments, R™ is independently oxo,

halogen, -CX%5, -CHX%, -CH, X, -OCX, -OCH, X, -OCHX,, -CN, -OH, -NH,, -COOH,
-CONH,, -NO,, -8H, -SOsH, -S04H, -SO;NH,, ~NHNH,, ~ONH,, ~-NHC=(O)}NHNH,,
~NHC=(0)NH,, -NHSO,H, -NHC=(0}H, -NHC(0)-OH, -NHOH, unsubstituted alkyl (e.g., Ci-
Cs, C1-Cs, C1-Cy, or C;-Cy), unsubstituted heteroalkyl (e.g., 2 to § membered, 2 to & membered,
4 10 6 membered, 2 to 3 membered, or 4 to 5 membered}, unsubstituted cycloalkyl (e.g., C5-Cs,
(3-Cy, C4-Cg, or Cs-Co), unsubstituted heterocycloalkyl (e g, 3 to 6 membered, 4 to 6 membered,
4 to S membered, or S to 6 membered), unsubstituted aryl {e.g., Cs-Cyo or phenyi}, or

unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).
[0194] R is independently oxo,

halogen, ~-CX 5, -CHX™,, -CH, X7, -0CX";, -OCH, X, -OCHX™,, -CN, -OH, -NH,, -COUH,
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-CONH,, -NO,, -SH, -SO3H, -SO.H, -SO,;NH,, -NHNH,, ~ONH,, -NHC=(O)}NHNH,,
—NHC=(O)NH,, -NHSO,H, -NHC=(0O}H, -NHC{0)-OH, -NHOH, unsubstituted alkyl (e.g., C;-
Cs, C1-Cq, C1-Cy, or C1-Cy), unsubstituted heteroalkyl {e.g., 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkyl {(e.g., C3-Cs,
C3-Cq, Cy-Cq, or Cs-Cg), unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered,
4 to 5 membered, or 5 to 6 membered), unsubstituted aryl {e.g., C4-Cyp or phenyl), or
unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered). X’ is

independently —F, -Cl, -Br, or —L. In embodiments, X is —F.

[6195] In embodiments, R” is independently hydrogen, oxo,

halogen, -CX"3, <CHX",, -CH,X’, -OCX’;, -OCH,X’, -OCHX?,, -CN, -OH, -NH;, -COUOH, -CO
NH,, -NO», -SH, -SO3H, -SO,H, -SO,NH,, ~NHNH,, ~ONH,, ~NHC=(0)NHNH,,
~NHC=(0)NH,, -NHSO,H, -NHC=(0}H, -NHC(O)-OH, -NHOH, R™-substituted or
unsubstituted alkyl (e.g., C;-Cy, C1-Cs, C1-Cy, or C1-Cy), R -substituted or unsubstituted
heteroalkyl (e.g, 2 to & membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to
S membered), R>*-substituted or unsubstituted cycloalkyl (e.g., C5-Cs, C5-C¢, Cy-Cq, or Cs-Co),
R™-substituted or unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered, 4 to 5
membered, or 5 to 6 membered), R™*-substituted or unsubstituted aryl (e.g., C4-C1o or phenyl), or
R substituted or unsubstituted hetercaryl {e.g., S to 10 membered, 5 t0 9 membered, or St0 6
membered). X’ is independently ¥, -Cl, -Br, or L. In embodiments, X" is-F. In
embodiments, R” is independently hydrogen. In embodiments, R’ is independently unsubstituted
methyl. In embodiments, R’ is independently unsubstituted ethyl. In embodiments, R’ is
independently hydrogen, oxo,

halogen, ~-CXs, -CHX,, -CH X, -OCX"s, -OCHX, -OCHX,, -CN, -OH, -NH,, -COOH, -CO
NH,, -NO,, -8H, -SO:H, -S80H, -80,NH,, -NHNH,, ~ONH,, -NHC=(0)NHNH,,
—NHC=(O)NH,, -NHSO,H, -NHC=(0O}H, -NHC{0)-OH, -NHOH, unsubstituted alkyl (e.g., C;-
Cy, C1-Cs, Ci-Cy, or C1-Cy), unsubstituted heteroalkyl (e g, 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkyl {e.g., C3-Cs,
C5-Cq, C4-Cq, or Cs-Cy), unsubstituted heterocycloalkyl (e g., 3 to 6 membered, 4 to & membered,
4 to 5 membered, or 5 to 6 membered), unsubstituted aryl {e.g., Cs-Cip or phenyl), or

unsubstituted heteroarvl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).
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{6196] R is independently oxo,

halogen, -CX™%, -CHX Y, -CH,X™, -OCX, -OCH, X, -OCHX,, -CN, -OH, -NH,, ~-COOH,
-CONH,, -NO,, -8H, -803H, -SO4H, -SO;NH;, -NHNH,, -ONH,, -NHC=(O)NHNH;,
~NHC=(0)NH,, -NHSO,H, -NHC=(0)H, -NHC(0)-OH, -NHOH, R” -substituted or
unsubstituted alkyl (e.g., C1-Cq, C1-Cs, C1-Cy, or C1-C3), R>_substituted or unsubstituted
heteroalkyl (e.g., 2 to 8 muembered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to
5 membered), R°-substituted or unsubstituted cycloalkyl (e.g., C5-Cs, C3-C, Cy-Cq, or Cs-Cs),
R -substituted or unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered, 4 to 5
membered, or 5 to 6 membered), R” -substituted or unsubstituted aryl (e.g., Cs-Cro or phenyl), or
R -substituted or unsubstituted heteroaryl {(e.g., 5 to 10 membered, 5 to 9 membered, or 510 6
membered). X' is independently —F, -Cl, -Br, or -1 In embodiments, X" is -F. In
embodiments, R™ is independently oxo,

halogen, -CX™%, -CHX Y, -CH,X™, -OCX, -OCH, X, -OCHX,, -CN, -OH, -NH,, ~-COOH,
-CONH,, -NO,, -8H, -803H, -SO4H, -SO;NH;, -NHNH,, -ONH,, -NHC=(O)NHNH;,
—NHC=(O)NH,, -NHSO,H, -NHC=(O)}H, -NHC(O}-OH, -NHOH, unsubstituted alkyl {e.g., C;-
Cs, C1-Cs, C1-Cy, or C1-Cy), unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to 6 membered,
4 to 6 mermbered, 2 to 3 membered, or 4 to S membered), unsubstituted cycloalkyl (e.g., C3-Cs,
C3-Cy, C4-Cs, or Cs-Cy), unsubstituted heterocycloalkyl (e g, 3 to 6 membered, 4 to 6 membered,
4 to S membered, or S to 6 membered), unsubstituted aryl {(e.¢., Cs-Cio or phenyl), or

unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).

[6197] R” is independently oxo,

halogen, -CX 73, -CHX ", -CH, X, -0OCX™;, -OCH, X", -OCHX"™,, -CN, -OH, -NH,, -COOH,
-CONH,, -NO,, -SH, -SO3H, -SOH, -80,NH,, -NHNH,, ~ONH,, -NHC=(0)NHNH,,
~NHC=(Q)NH,, -NHSO,H, -NHC=(O}H, -NHC(O)-OH, -NHOH, R**-substituted or
unsubstituted alkyl {e.g., C1-Cx, C1-Cs, C1-Cy, or C1-Cy), R7-substituted or unsubstituted
heteroalkyl (e.g., 2 to0 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to
5 membered), R™-substituted or unsubstituted cycloalkyl (e.g., C3-Cs, C3-Ce, C4-Cs, or C5-Ce),
R™-substituted or unsubstituted heterocycloalkyl (... 3 to 6 membered, 4 to 6 membered, 4 to §
membered, or 5 to 6 membered), R™-substituted or unsubstituted aryl (e.g., Ce-Cio or phenyl), or

R -substituted or unsubstituted hetercaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 to 6
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membered). X is independently —F, -Cl, -Br, or -1 In embodiments, X is -F. In
embodiments, R™ is independently oxo,

halogen, -CX75, -CHX™,, -CH, X, -OCX™5, -OCH, X", -OCHX"",, -CN, -OH, -NH,, -COOH,
~CONH,, -NOy, -8H, -SOsH, -SO4H, -SGNH,, ~NHNH;, ~ONH,, ~-NHC=(O)NHNH;,
~NHC=(0)NH,, -NHSO,H, -NHC=(0}H, -NHC(0)-OH, -NHOH, unsubstituted alkyl (e.g., Ci-
Cs, C1-Cq, C1-Cy, or C1-Cy), unsubstituted heteroalkyl {e.g., 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkyl (e.g., C5-Cs,
(3-Cy, C4-Cg, or Cs-Co), unsubstituted heterocycloalkyl (e g, 3 to 6 membered, 4 to 6 membered,
4 to S membered, or S to 6 membered), unsubstituted aryl {e.g., Cs-Cio or phenyl}, or

unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).

[0198] R is independently oxo,

halogen, ~-CX %, -CHX,, -CH, X7, -0CX, -OCH, X", -OCHX™,, -CN, -OH, -NH,, -COUH,
-CONH,, -NO», -SH, -SOsH, -SOH, -SG,NH,, -NHNH,, ~ONH,, -NHC=(O)}NHNH,,
—NHC=(O)NH,, -NHSO,H, -NHC=(0O}H, -NHC{0)-OH, -NHOH, unsubstituted alkyl (e.g., C;-
Cy, C1-Cq, C1-Cy, or C1-Cs), unsubstituted heteroalkyl (e g, 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkyl (e.g., C3-Cs,
Cs-C, Cu-Cs, or Cs-Co}, unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered,
4 to 5 membered, or 5 to 6 membered), unsubstituted aryl {e.g., Cs-Cip or phenyl), or
unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered). X is

independently —F, -CL, -Br, or =1 In embodiments, X°° is —F.

[6199] In embodiments, R'" is independently hydrogen, oxo,

halogen, -CX'%5, -CHXY,, -CH, X", -0CX";, -OCH, X", -OCHX'",, -CN, -OH, -NH,, -COOH,
~CONH,, -NOy, -8H, -SOsH, -SO4H, -SGNH,, ~NHNH;, ~ONH,, ~-NHC=(O)NHNH;,
~NHC=(0)NH,, -NHSO,H, -NHC=(0}H, -NHC(0)-OH, -NHOH, RV -substituted or
unsubstituted alkvl {e.g., C-Cs, C1-Cq, C-Cy, or C,-Cy), R -substituted or unsubstituted
heteroalkyl (e.g., 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to
5 membered), R -substituted or unsubstituted cycloalkyl (e.g., C3-Cs. C3-Ce, Ca-Cs, or Cs-Ce).
R -substituted or unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered, 4 to 5
membered, or 5 to 6 membered), R* -substituted or unsubstituted aryl (e.g., Cs-Co or phenyl), or

R -substituted or unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 510 6
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membered). X" is independently —F, -Cl, -Br, or -1 In embodiments, X'’ is ~F. In
embodiments, R'” is independently hydrogen. In embodiments, R is independently
unsubstituted methyl. In embodiments, R' is independently unsubstituted ethyl. In
embodiments, R'” is independently hydrogen, oxo,

halogen, ~-CX";, -CHXY,, -CH XY, -0CXY;, -OCH X", -OCHX,, -CN, -OH, -NH,, -COUH,
-CONH,, -NO,, -SH, -SO3H, -SO4H, -SG,NH,, -NHNH,, ~ONH,, ~-NHC=(O)NHNH,,
~NHC=(O)YNH,, -NHSO,H, -NHC={(0)H, -NHC(0}-OH, -NHOH, unsubstituted alkyl {e.g., C;-
Cy, C1-Cs, C1-Cy, or C1-Cy), unsubstituted heteroalkyl (e g, 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkyl {e.g., C3-Cs,
C5-Cq, C4-Cq, or Cs-Cy), unsubstituted heterocycloalkyl (e g., 3 to 6 membered, 4 to & membered,
4 10 5 membered, or 3 to 6 membered), unsubstituted aryl (e.g., C-Cyp or phenyl), or

unsubstituted heteroarvl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).

[6200] R is independently oxo,

halogen, -CX"'5, -CHX 'y, -CH, X, -OCX’ 3, -OCH,; X", -OCHX"",, -CN, -OH, -NH,, ~-COOH,
-CONH,, -NO,, -8H, -80;H, -S0O4H, -SO;NH;, -NHNH,, ~ONH,, -NHC=(O)NHNH,,
~NHC=(0)NH,. -NHSO,H, -NHC=(0)H, -NHC(0)-OH, -NHOH, R**-substituted or
unsubstituted alkyl (e.g., C;-Cs, C1-Ce, C1-Cy, or C1-C2), R -substituted or unsubstituted
heteroalkyl (e.g, 2 to 8 muembered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to
5 membered), R™*-substituted or unsubstituted cycloalkyl (e.g., C3-Cs, C3-Ce, C4-Ce, or C5-Co),
R -substituted or unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered, 4 to 5
membered, or 5 to 6 membered), R™*-substituted or unsubstituted aryl (e.g., C4-C1o or phenyl), or
R substituted or unsubstituted heteroaryl {(e.g., 5 to 10 membered, 5 to 9 membered, or 510 6
membered). X is independently —F, -Cl, -Br, or - In embodiments, X is—F. In
embodiments, R’ is independently oxo,

halogen, -CX'5, -CHX,, -CH, XY, -OCX5, -OCH, X, <OCHX",, -CN, -OH, -NH,, -COOH,
-CONH,, -NO,, -8H, -80;H, -S0O4H, -SO;NH;, -NHNH,, ~ONH,, -NHC=(O)NHNH,,
—NHC=(ONH,, -NHSO,H, -NHC=(O)H, -NHC(O}-OH, -NHOH, unsubstituted alkyl (e g, C;-
Cq, C1-Cy, Ci-Cy, or C;-Cy), unsubstituted heteroalkyl (e.g., 2 to § membered, 2 to & membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkyl {e.g., C3-Cg,

C3-Cs, C4-Ce, or Cs-Cy), unsubstituted heterocycloalkyl (e g, 3 to 6 membered, 4 to 6 membered,
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4 to 5 membered, or 5 to 6 membered), unsubstituted aryl (e.g., Cs-Cio or phenyl), or

unsubstituted heteroaryl (e g., 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).

[6201] R* is independently oxo,

halogen, -CX ™%, -CHX®,, -CH,X™®, -OCX%;, -OCH, X, -OCHXY, -CN, -OH, -NH,, -COOH,
~CONH,, -NOy, -8H, -SOsH, -SO4H, -SGNH,, ~NHNH;, ~ONH,, ~-NHC=(O)NHNH;,
~NHC=(0)NH,, -NHSO,H, -NHC=(O)H, -NHC(0)-OH, -NHOH, R*-substituted or
unsubstituted alkvl {e.g., C1-Cx, C1-Cs, C1-Cy, or C1-Cy), R -substituted or unsubstituted
heteroalkyl (e.g., 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to
5 membered), R -substituted or unsubstituted cycloalkyl (e.g., C5-Cs, C3-Cq, Cus-Cs, or Cs-Co),
R -substituted or unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered, 4 to 5
membered, or 5 to 6 membered), R” ~substituted or unsubstituted aryl (e.g., Cs-Cio or phenyl), or
R -substituted or unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 510 6
membered). X" is independently —F, -Cl, -Br, or -1 In embodiments, X¥is-F In
embodiments, R™ is independently oxo,

halogen, -CX%, -CHX™,, -CH,X®, -OCX™";, -OCH, X, -OCHX’%,, -CN, -OH, -NH,, -COOH,
~CONH,, -NOy, -8H, -SOsH, -SO4H, -SGNH,, ~NHNH;, ~ONH,, ~-NHC=(O)NHNH;,
~NHC=(O)NH,, -NHSG;H, -NHC=(O)H, -NHC(0)-0H, -NHOH, unsubstituted alkyl (e.g., Cs-
Cs, C1-Cq, Ci-Cy, or C1-Cy), unsubstituted heteroalkyl {e.g., 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkyl (e.g., C5-Cs,
C3-C, C4-Cg, or Cs-Ci), unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered,
4 to 5 membered, or 5 to 6 membered), unsubstituted aryl {e.g., Cs-Cyp or phenyl}, or

unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).

[6202] R is independently oxo,
halogen, ~CXs, -CHX™,, -CHo X", -0CX"%;, -OCH; X, -OCHX™,, -CN, -OH, -NH,, -COUH,
-CONH,, -NO,, -SH, -SO3H, -SO4H, -SG,NH,, -NHNH,, ~ONH,, ~-NHC=(O)NHNH,,
~NHC=(O)YNH,, -NHSO,H, -NHC={(0)H, -NHC(0}-OH, -NHOH, unsubstituted alkyl {e.g., C;-
Cy, C1-Cs, C1-Cy, or C1-Cy), unsubstituted heteroalkyl (e g, 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkyl {e.g., C3-Cs,
C5-Cq, C4-Cq, or Cs-Co), unsubstituted heterocycloalkyl (e g., 3 to 6 membered, 4 to & membered,
4 10 5 membered, or 5 t0 6 membered), unsubstituted aryl (e.g., Cs-Cyp or phenyl), or
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unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered). X is

independently —F, -CL, -Br, or =1 In embodiments, X is —F.

[6203] In embodiments, R is independently hydrogen, oxo,

halogen, -CX''5, -CHX'Y, -CH, XY, -0CXH, -OCH, X", -OCHX",, -CN, -OH, -NH,, -COOH,
~CONH,, -NOy, -8H, -SOsH, -SO4H, -SGNH,, ~NHNH;, ~ONH,, ~-NHC=(O)NHNH;,
~NHC=(0)NH,, -NHSO,H, -NHC=(O)H, -NHC(0)-0OH, -NHOH, R-substituted or
unsubstituted alkvl {e.g., C1-Cx, C1-Cs, C1-Cy, or C1-Cy), R%_substituted or unsubstituted
heteroalkyl (e.g., 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to
5 membered), R%.substituted or unsubstituted cycloalkyl (e.g., C5-Cs, C3-Cq, Cus-Cs, or Cs-Co),
R%-substituted or unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered, 4 to 3
membered, or 5 to 6 membered), R -substituted or unsubstituted aryl (e.g., Cs-Cio or phenyl), or
R™-substituted or unsubstituted heteroaryl (e.g., 5 to 10 membered, 3 to 9 membered, or 510 6
membered). X is independently —F, -Cl, -Br, or -1 In embodiments, X'"Mis-F In
embodiments, R is independently hydrogen. In embodiments, R is independently
unsubstituted methyl. In embodiments, R' is independently unsubstituted ethyl. In
embodiments, R™ is independently hydrogen, oxo,

halogen, -CX";, -CHX'",, -CH,X", -0CX';, -0CH; X", -OCHX",, -CN, -OH, -NH,, -COOH,
-CONH,, -NO», -SH, -SO3H, -SOH, -SGNH,, ~NHNH,, ~ONH,, ~NHC=(O)NHNH,,
~NHC=(O)YNH,, -NHSO:H, -NHC={(0O)H, -NHC(0}-OH, -NHOH, unsubstituted alkyl {e.g., Ci-
Cs, C1-Cs, C1-Cy, or C1-Cy), unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkyl (e.g., C3-Cs,
Cq-C, Cys-Cs, or Cs-Cg), unsubstituted heterocycloalkyl (e g., 3 to 6 membered, 4 to & membered,
4 10 5 membered, or 5 t0 6 membered), unsubstituted aryl (e.g., Cs-Cip or phenyl), or

unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).

[6204] R” is independently oxo,

halogen, -CX%;, -CHX®,, -CH, X", -OCX"™;, -OCH, X", -OCHXY,, -CN, -OH, -NH,, -COOH,
-CONH,, -NO,, -SH, -SO3H, -SO:H, -80,NH,, -NHNH,, ~ONH,, ~-NHC=(Q)NHNH,,
~NHC=(0)NH,. -NHSO,H, -NHC=(0)H, -NHC(0)-OH, -NHOH, R* -substituted or
unsubstituted alkyl (e.g., C,-Cg, Ci-Cq, C1-Cy, or C1-C5), R substituted or unsubstituted

heteroalkyl (e.g, 2 to & membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to
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5 membered), R™-substituted or unsubstituted cycloalkyl (e.g., C3-Cs, C3-Ce, C4-Cs, or C5-Ce),
R -substituted or unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered, 4 to 5
membered, or 5 to 6 membered), R®'-substituted or unsubstituted aryl (e.g., C4-C1o or phenyl), or
R™-substituted or unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 510 6
membered). X is independently —F, -Cl, -Br, or - In embodiments, X" is—F. In
embodiments, R” is independently oxo,

halogen, -CX%;, -CHX®,, -CH, X", -OCX"™;, -OCH, X", -OCHXY,, -CN, -OH, -NH,, -COOH,
-CONH,, -NO,, -8H, -80sH, -SO4H, -SO;NH,, -NHNH,, -ONH,, -NHC=(O)NHNH,,
—NHC=(O)NH,;, -NHSO,H, -NHC=(O)H, -NHC(O}-OH, -NHOH, unsubstituted alkyl (e g, C;-
Cq, C1-Cy, Ci-Cy, or C;-Cy), unsubstituted heteroalkyl (e.g., 2 to § membered, 2 to & membered,
4 10 6 membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkyl (g.g., C5-Cs,
C3-Cs, C4-Ce, or Cs-Cy), unsubstituted heterocycloalkyl (e g, 3 to 6 membered, 4 to 6 membered,
4 to S membered, or S to 6 membered), unsubstituted aryl {e.g., Cs-Cio or phenvl), or

unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 t0 9 membered, or 5 to 6 membered).

16205] R®! is independently oxo,

halogen, ~-CX%5, -CHX®,, -CH, X", -0CX,, -OCH, X", -OCHX",, -CN, -OH, -NH,, -COUH,
-CONH,, -NO», -SH, -SOsH, -SO4H, -80,NH,, -NHNH,, ~ONH,, -NHC=(0)NHNH,,
~NHC=(Q)NH,, -NHSO,H, -NHC=(O}H, -NHC(O)-0H, -NHOH, R*-substituted or
unsubstituted alkyl {e.g., C1-Cg, C1-Cs, C1-Cy, or C1-Cy), R substituted or unsubstituted
heteroalkyl {(e.g., 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to
5 membered), R"*-substituted or unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, C4-Cs, or C5-Ce),
R%-substituted or unsubstituted heterocycloalkyl (... 3 to 6 membered, 4 to 6 membered, 4 to §
membered, or 5 to 6 membered), R%-substituted or unsubstituted aryl (e.g., Ce-Cro ot phenyl), or
R%-substituted or unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 to 6
membered). X" is independently —F, -Cl, -Br, or 1. In embodiments, X*' is —F. In
embodiments, R™ is independently oxg,

halogen, ~-CX%3, -CHX Y, -CH X", -0CX;, -OCH X", -OCHX",, -CN, -OH, -NH,, -COUH,
-CONH,, -NO», -SH, -SOsH, -SO4H, -80,NH,, -NHNH,, ~ONH,, -NHC=(0)NHNH,,
—NHC={O)NH;, -NHSOH, -NHC=(OH, -NHC(0)-0OH, -NHOH, unsubstituted alkyl (e g, C;-

Cs, C1-Cq, C1-Cy, or C1-Cy), unsubstituted heteroalkyl {e.g., 2 to 8 membered, 2 to 6 membered,

3
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4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkyl {(e.g., C35-Cy,
(C3-Cs, C4-C, or Cs-Co), unsubstituted heterocycloalkyl {e.g., 3 to 6 membered, 4 to 6 membered,
4 to 5 membered, or 5 to 6 membered), unsubstituted aryl {e.g., Cs-Cyp or phenyl}, or

unsubstituted heteroaryl {e.g., 5 to 10 membered, 5 to 9 membered, or § to 6 membered).

[6206] R is independently oxo,

halogen, -CX%3, -CHX",, -CH, X%, -OCX%;, -OCH, X", -0CHX",, -CN, -OH, -NH,, -COOH,
-CONH,, -NO,, -SH, -SO3H, -SO4H, -SG,NH,, -NHNH,, ~ONH,, ~-NHC=(O)NHNH,,
~NHC=(O)YNH,, -NHSO:H, -NHC={(0O)H, -NHC(0}-OH, -NHOH, unsubstituted alkyl {e.g., Ci-
Cs, C1-Cs, C1-Cy, or C1-Cy), unsubstituted heteroalkyl (e.g, 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkyl {e.g., C3-Cs,
Cq-C, Cs-Cs, or Cs-Cg), unsubstituted heterocycloalkyl (e g., 3 to 6 membered, 4 to & membered,
4 10 5 membered, or 5 t0 6 membered), unsubstituted aryl {e.g., Cs-Cyp or phenyl), or
unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered). X* is

independently —F, -CL, -Br, or =1 In embodiments, X** is —F.

16207} In embodiments, R' is independently hydrogen, oxo,
halogen, -CX's, -CHX',, -CH, X", -OCX', -OCH, X", -OCHX",, -CN, -OH, -NH,, -COOH,
~CONH;, -NG;, -8H, -SOsH, -S04H, -SO;NH,, ~NHNH;, ~ONH;, ~-NHC=(O)}NHNH;,
~NHC=(0)NH;, -NHSO,H, -NHC=(0)H, -NHC(0)-0OH, -NHOH, R%-substituted or
unsubstituted alkyl {e.g., C1-Cx, C1-Cs, C1-Cy, or C1-Cy), R%_substituted or unsubstituted
heteroalkyl (e.g., 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to
5 membered), R®-substituted or unsubstituted cycloalkyl {e.g., C3-Cyg, C3-Ce, Cy-Cs, or C5-Ce),
R*.substituted or unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered, 4 to 5
membered, or 5 to 6 membered), R®-substituted or unsubstituted aryl (e.g., Ce-Cyo or phenyl), or
R%-substituted or unsubstituted heteroaryl (e.g., 5 to 10 membered, 3 to 9 membered, or 510 6
membered). X7 is independently —F, -Cl, -Br, or -1 In embodiments, X2%is-F In
embodiments, R™ is independently hydrogen. In embodiments, R is independently
unsubstituted methyl. In embodiments, R' is independently unsubstituted ethyl. In
embodiments, R' is independently hydrogen, oxo,
halogen, -CX'"5, -CHX', -CH, X", -OCX'%, -OCH; X", -OCHX",, -CN, -OH, -NH,, -COOH,
-CONH,, -NO», -SH, -SO3H, -SOH, -SGNH,, ~NHNH,, ~ONH,, ~NHC=(O)NHNH,,
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—NHC=(ONH,, -NHSO,H, -NHC=(O)H, -NHC(O}-OH, -NHOH, unsubstituted alkyl (e g, C;-
Cs, C1-Cs, C1-Cy, or C1-Cy), unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to S membered), unsubstituted cycloalkyl (e.g., C35-Cs,
C3-Cy, C4-Cs, or Cs-Cy), unsubstituted heterocycloalkyl (e g, 3 to 6 membered, 4 to 6 membered,
4 to S membered, or S to 6 membered), unsubstituted aryl {e.g., Cs-Cyy or phenvl), or

unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).

10208] R* is independently oxo,

halogen, ~-CX%5, -CHXY,, -CH, X", -0CXY;, -OCH, X%, -OCHX",, -CN, -OH, -NH,, -COUH,
-CONH;, -NG,, -SH, -SOsH, -SO4H, -SO,NH,, -NHNH,;, —ONH,, -NHC=(0)}NHNH,,
~NHC=(Q)NH,, -NHSO,H, -NHC=(O}H, -NHC(O)-OH, -NHOH, R*-substituted or
unsubstituted alkyl {e.g., C1-Cg, C1-Cs, C1-Cy, or C1-Cy), R substituted or unsubstituted
heteroalkyl (e.g., 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to
5 membered), R*-substituted or unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, C4-Cs, or C5-Ce),
R™-substituted or unsubstituted heterocycloalkyl (e.g.. 3 to 6 membered, 4 to 6 membered, 4 to §
membered, or 5 to 6 membered), R™-substituted or unsubstituted aryl (e.g., Ce-Co ot phenyl), or
R™-substituted or unsubstituted hetercaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 t0 6
membered). X is independently —F, -CI, -Br, or =L In embodiments, X is —F. In
embodiments, R™ is independently oxo,

halogen, ~-CX%5, -CHXY,, -CH, X", -0CXY;, -OCH, X%, -OCHX",, -CN, -OH, -NH,, -COUH,
-CONH,, -NO,, -SH, -SO3H, -SOH, -80,NH,, -NHNH,, ~ONH,, -NHC=(0)NHNH,,
—NHC={O)NH;, -NHSOH, -NHC=(OH, -NHC(0)-0OH, -NHOH, unsubstituted alkyl (e g, C;-
Cs, C1-Cq, C1-Cy, or C1-C5), unsubstituted heteroalkyl {e.g., 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkyl {e.g., Cs-Ca,
Cs-C, Cu4-Ce, or Cs-Ce}, unsubstituted heterocyclioalkyl (e.g., 3 to 6 membered, 4 to 6 membered,
4 to 5 membered, or 5 to 6 membered), unsubstituted aryl {e.g, Cs-Cypy or phenyl), or

unsubstituted hetercaryl (e.g., 5 t0 10 membered, 5 to 9 membered, or 5 to 6 membered).

{6209] R is independently oxo,
halogen, -CX™;, -CHX", -CH,X*, -0CX*;, -0CH, X, -0CHX™,, -CN, -OH, -NH,, -COOH,
~CONH,, -NOy, -SH, -8O3H, -SOsH, -SONH,, ~NHNH,, ~ONH,, ~NHC=(()NHNH,,

~NHC=(O)NH,, -NHSOH, -NHC=(0)}H, -NHC(0)-OH, -NHOH, R”-substituted or
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unsubstituted alkyl {e.g., C1-Cg, Ci-Cs, C1-C4, or C;-Cy), R%-substituted or unsubstituted
heteroalkyl {(e.g., 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to
5 membered), R”-substituted or unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, C4-Cs, or Cs-Ce),
R%-substituted or unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered, 4 to 5
membered, or 5 to 6 membered), R®-substituted or unsubstituted arvl (e.g., Ce-Cro ot phenyl), or
R%-substituted or unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 to 6
membered). X" is independently —F, -Cl, -Br, or 1. In embodiments, X™ is —F. In
embodiments, R* is independently oxo,

halogen, ~-CX™s, -CHX™,, -CH, X, -0CX;, -OCH X, -OCHX™,, -CN, -OH, -NH,, -COUH,
-CONH,, -NO,, -SH, -SO3H, -SO.H, -SO,;NH,, -NHNH,, ~ONH,, -NHC=(O)}NHNH,,
—NHC=(O)NH,, -NHSO,H, -NHC=(0O}H, -NHC{0)-OH, -NHOH, unsubstituted alkyl (e.g., C;-
Cs, C1-Cq, C1-Cy, or C1-Cy), unsubstituted heteroalkyl {e.g., 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkyl {(e.g., C3-Cs,
C3-Cq, Cy-Cq, or Cs-Cg), unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered,
4 10 5 merbered, or 5 t0 6 membered), unsubstituted aryl (e.g., Cg-Cyy or phenyl), or

unsubstituted hetercaryl (e.g., 5 t0 10 membered, 5 to 9 membered, or 5 to 6 membered).

{6210] R” is independently oxo,

halogen, -CX";, -CHX®,, -CH,X®, -OCX®;, -OCH, X, -OCHX",, -CN, -OH, -NH,, -COOH,
-CONH;, -NO,, -8H, -803H, -SO4H, -SO;NH;, -NHNH,, -ONH,, -NHC=(O)NHNH,,
—NHC=(O)NH,;, -NHSO,H, -NHC=(O)}H, -NHC(O}-OH, -NHOH, unsubstituted alkyl {e.g., C;-
Cs, C1-Cs, C1-Cy, or C1-Cy), unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkyl (e.g., C3-Cg,
(C3-Cs, Cy-Cs, or Cs-Ce), unsubstituted heterocycloalkyl (e g., 3 to 6 membered, 4 to 6 membered,
4 to S membered, or S to 6 membered), unsubstituted aryl {(e.g., C4-Cyo or phenyl), or
unsubstituted heteroaryl (.., 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered). X is

independently ~F, -Cl, -Br, or 1. In embodiments, X*" is —F.

[0211] In embodiments, R" is independently hydrogen, oxo,
halogen, ~-CX "5, -CHXY,, -CH, X", -0CXY;, -OCH X", -OCHX",, -CN, -OH, -NH,, -COUH,
-CONH,, -NO,, -SH, -SO3H, -SO4H, -SO,NH,, ~-NHNH,, ~ONH,, -NHC=(0)NHNH,,

~NHC=(0)NH,, -NHSO,H, -NHC=(0)H, -NHC(0)-OH, -NHOH, R**-substituted or
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unsubstituted alkyl {e.g., C1-Cg, Ci-Cs, C1-C4, or C;-Cy), R%.substituted or unsubstituted
heteroalkyl {(e.g., 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to
5 membered}, R*®_substituted or unsubstituted cycloalkyl {e.g., C5-Cy, C3-Cy, C4-Cs, or Cs5-Cy),
R*-substituted or unsubstituted heterocycloalkyl (e.., 3 to 6 membered, 4 to 6 membered, 4 to 5
membered, or 5 to 6 membered), R*-substituted or unsubstituted arvl (e.g., Ce-Cro ot phenyl), or
R%-substituted or unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 to 6
membered). X' is independently —F, -Cl, -Br, or 1. In embodiments, X" is —F. In
embodiments, R" is independently hydrogen. In embodiments, R" is independently
unsubstituted methyl. In embodiments, RY is independently unsubstituted ethyl. In
embodiments, R is independently hydrogen, oxo,

halogen, -CX";, -CHXY,, -CH, X", -OCXY;, -0CH, X", -OCHX"Y,, -CN, -OH, -NH,, -COOH,
-CONH,, -NO,, -8H, -803H, -SO4H, -SO;NH;, -NHNH,, -ONH,, -NHC=(O)NHNH;,
—NHC=(O)NH,, -NHSO,H, -NHC=(O)}H, -NHC(O}-OH, -NHOH, unsubstituted alkyl {e.g., C;-
Cs, C1-Cs, C1-Cy, or C1-Cy), unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to 6 membered,
4 to 6 mermbered, 2 to 3 membered, or 4 to S membered), unsubstituted cycloalkyl (e.g., C3-Cs,
C3-Cs, Cy-Cs, or Cs-Ce), unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered,
4 to S membered, or S to 6 membered), unsubstituted aryl {(e.¢., Cs-Cio or phenyl), or

unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).

16212] R* is independently oxo,

halogen, -CX%;, -CHX",, -CH, X, -0CX";, -OCH, X", -OCHX",, -CN, -OH, -NH,, -COOH,
~CONH;, -NG;, -8H, -SOsH, -SOu4H, -SO;NH;, ~NHNH;, ~ONH;, ~-NHC=(O)}NHNH,,
~NHC=(O)NH;, -NHSO,H, -NHC=(O)H, -NHC(0)-OH, -NHOH, R -substituted or
ansubstituted alkyl (e.g., C1-Cs, C1-Cs, C1-Ca, or C1-Cy), R -substituted or unsubstituted
heteroalkyl (e.g., 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to
5 membered), R® -substituted or unsubstituted cycloalkyl (e.g., C3-Cs, C3-Ce, C4-Cs, or C5-Ce),
R%-substituted or unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered, 4 to 5
membered, or 5 to 6 membered), R -substituted or unsubstituted aryl (e.g., Ce-Cio or phenyl), or
R -substituted or unsubstituted hetercaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 t0 6
membered). X is independently —F, -CI, -Br, or =L In embodiments, X**is —F. In

. ) 66 - -
embodiments, R* is independently oxo,
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halogen, -CX®;, -CHX,, -CH, X%, -OCX%, -OCH, X", -OCHX",, -CN, -OH, -NH,, -COOH,
-CONH;, -N(,, -SH, -SO3H, -SOH, -SO;NH,, ~NHNH,, ~ONH,, ~-NHC=({})NHNH,,
~NHC=(O)NH,, -NHSOH, -NHC=(O)H, -NHC{0}-0OH, -NHOH, unsubstituted alkyl {e.g., C;-
Cs, C1-Cs, Ci-Cy, or C1-Cy), unsubstituted heteroalkyl (e.g, 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkyl (e.g., C3-Cs,
C5-Cg, Cy-Cs, or Cs-Cg), unsubstituted heterocycloalkyl (e g., 3 to 6 membered, 4 to 6 membered,
4 to 5 membered, or 5 to 6 membered), unsubstituted aryl (e.g., Cs-Cyo or phenyl), or

unsubstituted heteroaryl (e g., 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).

[6213] R®" is independently oxo,

halogen, -CX"'5, -CHX®",, -CH. XY, -OCX"3, -OCH, X", -OCHX",, -CN, -OH, -NHy, -COOH,
-CONH,, -NO,, -8H, -SOsH, -S04H, -SO;NH,, ~NHNH,, ~ONH,, ~-NHC=(O)}NHNH,,
~NHC=(0)NH,, -NHSO,H, -NHC=(0}H, -NHC(0)-OH, -NHOH, R*-substituted or
unsubstituted alkyl (e.g., C;-Cy, C1-Cs, C1-Cy, or C1-Cy), R®-substituted or unsubstituted
heteroalkyl (e.g, 2 to & membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to
S membered), R%®_substituted or unsubstituted cycloalkyl (e.g., C5-Cs, C5-C¢, Cy-Cq, or Cs-Co),
R%-substituted or unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered, 4 to 5
membered, or 5 to 6 membered), R**-substituted or unsubstituted aryl (e.g., C4-C1o or phenyl), or
R™_substituted or unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 510 6
membered). X" is independently —F, -Cl, -Br, or -1 In embodiments, X°" is ~F. In
embodiments, R” is independently oxo,

halogen, -CX"'5, -CHX",, -CH, X", -OCX®";, -OCH, XY, -OCHX"",, -CN, -OH, -NH,, -COOH,
-CONH,, -NO,, -8H, -SOsH, -S04H, -SO;NH,, ~NHNH,, ~ONH,, ~-NHC=(O)}NHNH,,
~NHC=(0)NH,, -NHSO,H, -NHC=(0}H, -NHC(0)-OH, -NHOH, unsubstituted alkyl (e.g., Ci-
Cs, C1-Cs, C1-Cy, or C;-Cy), unsubstituted heteroalkyl (e.g., 2 to § membered, 2 to & membered,
4 10 6 membered, 2 to 3 membered, or 4 to 5 membered}, unsubstituted cycloalkyl (e.g., C5-Cs,
(3-Cy, C4-Cg, or Cs-Co), unsubstituted heterocycloalkyl (e.g, 3 to 6 membered, 4 to 6 membered,
4 to S membered, or 5 to 6 membered), unsubstituted aryl {e.g., Cs-Cyg or phenyi), or

unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).
[0214] R is independently oxo,

halogen, ~-CX%;, -CHX™,, -CH, XY, -0CX%;, -OCH, X%, -OCHX®,, -CN, -OH, -NH,, -COUH,
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-CONH,, -NO,, -SH, -SO3H, -SO.H, -SO,;NH,, -NHNH,, ~ONH,, -NHC=(O)}NHNH,,
—NHC=(O)NH,, -NHSO,H, -NHC=(0O}H, -NHC{0)-OH, -NHOH, unsubstituted alkyl (e.g., C;-
Cs, C1-Cq, C1-Cy, or C1-Cy), unsubstituted heteroalkyl {e.g., 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkyl {(e.g., C3-Cs,
C3-Cq, Cy-Cq, or Cs-Cg), unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered,
4 to 5 membered, or 5 to 6 membered), unsubstituted aryl {e.g., C4-Cyp or phenyl), or
unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered). X* is

independently —F, -Cl, -Br, or —L. In embodiments, X** is —F.

[6215] In embodiments, R' is independently hydrogen, oxo,

halogen, -CX's, -CHXY,, -CH. X", -OCX™;, -OCH, X", -OCHX",, -CN, -OH, -NHy, -COOH,
-CONH,, -NO,, -8H, -SOsH, -S04H, -SO;NH,, ~NHNH,, ~ONH,, ~-NHC=(O)}NHNH,,
~NHC=(0)NH,, -NHSO,H, -NHC=(0}H, -NHC(0)-OH, -NHOH, R*-substituted or
unsubstituted alkyl (e.g., C;-Cy, C1-Cs, C1-Cy, or C1-Cy), R”-substituted or unsubstituted
heteroalkyl (e.g, 2 to & membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to
S membered), R%-substituted or unsubstituted cycloalkyl (e.g., C5-Cs, C5-C¢, Cy-Cq, or Cs-Co),
R%-substituted or unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered, 4 to 3
membered, or 5 to 6 membered), R”-substituted or unsubstituted aryl (e.g., C4-C1o or phenyl), or
R%-substituted or unsubstituted hetercaryl {e.g., S to 10 membered, 5 t0 9 membered, or St0 6
membered). X' is independently —F, -Cl, -Br, or -1 In embodiments, X'*is-F. In
embodiments, R' is independently hydrogen. In embodiments, R is independently
unsubstituted methyl. In embodiments, R' is independently unsubstituted ethyl. In
embodiments, R' is independently hydrogen, oxo,

halogen, ~-CXMs, -CHXY,, -CH XY, -0CXYs, -OCH X", -OCHX™,, -CN, -OH, -NH,, -COUH,
-CONH,, -NO», -SH, -SOsH, -SOH, -SG,NH,, -NHNH,, ~ONH,, -NHC=(O)}NHNH,,
—NHC=(O)NH,, -NHSO,H, -NHC=(0O}H, -NHC{0)-OH, -NHOH, unsubstituted alkyl (e.g., C;-
Cy, C1-Cs, C1-Cy, or C1-Cy), unsubstituted heteroalkyl (e g, 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkyl {e.g., C3-Cs,
C5-Cq, C4-Cq, or Cs-Cy), unsubstituted heterocycloalkyl (e g., 3 to 6 membered, 4 to & membered,
4 to 5 membered, or 5 to 6 membered), unsubstituted aryl {e.g., Cs-Cip or phenyl), or

unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or § to 6 membered).
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[6216] R* is independently oxo,

halogen, -CX"s5, -CHX",, -CH, XY, -OCXY;, -OCH,; XY, -OCHX",, -CN, -OH, -NH,, -COOH,
-CONH,, -NO,, -8H, -803H, -SO4H, -SO;NH;, -NHNH,, -ONH,, -NHC=(O)NHNH;,
~NHC=(0)NH,, -NHSO,H, -NHC=(0)H, -NHC(0)-OH, -NHOH, R"%-substituted or
unsubstituted alkyl (e.g., C1-Cq, C1-Cs, C1-Cy, or C1-C3), R"_substituted or unsubstituted
heteroalkyl (e.g., 2 to 8 muembered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to
5 membered), R_substituted or unsubstituted cycloalkyl (e.g., C5-Cs, C3-C, Cy-Cq, or Cs-Cs),

R °-substituted or unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered, 4 to 5
membered, or 5 to 6 membered), R '-substituted or unsubstituted aryl (e.g., Cs-Cro or phenyl), or
R7-substituted or unsubstituted heteroaryl {(e.g., 5 to 10 membered, 5 to 9 membered, or 510 6
membered). X* is independently —F, -Cl, -Br, or -1 In embodiments, X" is -F. In
embodiments, R” is independently oxo,

halogen, -CX"s5, -CHX",, -CH, XY, -OCXY;, -OCH,; XY, -OCHX",, -CN, -OH, -NH,, -COOH,
-CONH,, -NO,, -8H, -803H, -SO4H, -SO;NH;, -NHNH,, -ONH,, -NHC=(O)NHNH;,
—NHC=(O)NH,, -NHSO,H, -NHC=(O)}H, -NHC(O}-OH, -NHOH, unsubstituted alkyl {e.g., C;-
Cs, C1-Cs, C1-Cy, or C1-Cy), unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to 6 membered,
4 to 6 mermbered, 2 to 3 membered, or 4 to S membered), unsubstituted cycloalkyl (e.g., C3-Cs,
C3-Cy, C4-Cs, or Cs-Cy), unsubstituted heterocycloalkyl (e g, 3 to 6 membered, 4 to 6 membered,
4 to S membered, or S to 6 membered), unsubstituted aryl {(e.¢., Cs-Cio or phenyl), or

unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).

16217] R” is independently oxo,

halogen, -CX s, -CHX'",, -CH,X°, -0CX"";, -OCH,X°, -OCHX "), -CN, -OH, -NH,, -COOH,
-CONH,, -NO,, -SH, -SO3H, -SOH, -80,NH,, -NHNH,, ~ONH,, -NHC=(0)NHNH,,
~NHC=(Q)NH,, -NHSO,H, -NHC=(O}H, -NHC(O)-OH, -NHOH, R *-substituted or
unsubstituted alkyl {e.g., C1-Cx, C1-Cs, C1-Cy, or C1-Cy), R '-substituted or unsubstituted
heteroalkyl (e.g., 2 to0 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to
5 membered), R '-substituted or unsubstituted cycloalkyl {e.g., C3-Cs, C3-Ce, C4-Cs, or C5-Ce),
R -substituted or unsubstituted heterocycloalkyl (... 3 to 6 membered, 4 to 6 membered, 4 to §
membered, or 5 to 6 membered), R -substituted or unsubstituted aryl (e.g., Ce-Cio or phenyl), or

R -substituted or unsubstituted heterocaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 to 6
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membered). X" is independently —F, -Cl, -Br, or -1 In embodiments, X" is ~F. In
embodiments, R'" is independently oxo,

halogen, -CX'%5, -CHX,, -CH, X", -OCX";, -OCH, X", -OCHX"",, -CN, -OH, -NH,, -COOH,
~CONH,, -NOy, -8H, -SOsH, -SO4H, -SGNH,, ~NHNH;, ~ONH,, ~-NHC=(O)NHNH;,
~NHC=(0)NH,, -NHSO,H, -NHC=(0}H, -NHC(0)-OH, -NHOH, unsubstituted alkyl (e.g., Ci-
Cs, C1-Cq, C1-Cy, or C1-Cy), unsubstituted heteroalkyl {e.g., 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkyl (e.g., C5-Cs,
(3-Cs, C4-Cg, or Cs-Co), unsubstituted heterocycloalkyl (e g, 3 to 6 membered, 4 to 6 membered,
4 to S membered, or S to 6 membered), unsubstituted aryl {e.g., Cs-Cio or phenyl}, or

unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).

[0218] R’ is independently oxo,

halogen, -CX s, -CHXY, -CH, X!, -0CXY, -OCH, X", -OCHX ™, -CN, -OH, -NH,, -COUH,
-CONH,, -NO», -SH, -SOsH, -SOH, -SG,NH,, -NHNH,, ~ONH,, -NHC=(O)}NHNH,,
—NHC=(O)NH,, -NHSO,H, -NHC=(0O}H, -NHC{0)-OH, -NHOH, unsubstituted alkyl (e.g., C;-
Cy, C1-Cq, C1-Cy, or C1-Cs), unsubstituted heteroalkyl (e g, 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkyl (e.g., C3-Cs,
Cs-C, Cu-Cs, or Cs-Co}, unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered,
4 to 5 membered, or 5 to 6 membered), unsubstituted aryl {e.g., Cs-Cip or phenyl), or
unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered). X''is

independently —F, -CL, -Br, or =1 In embodiments, X" is —F.

[6219] In embodiments, R is independently hydrogen, oxo,

halogen, -CX"5, -CHXY,, -CH, X", -0CX";, -OCH, X", -OCHX",, -CN, -OH, -NH,, -COOH,
~CONH,, -NOy, -8H, -SOsH, -SO4H, -SGNH,, ~NHNH;, ~ONH,, ~-NHC=(O)NHNH;,
~NHC=(0)NH,, -NHSO,H, -NHC=(0}H, -NHC(0)-OH, -NHOH, R %-substituted or
unsubstituted alkvl {e.g., C-Cs, C1-Cq, C-Cy, or C,-Cy), R -substituted or unsubstituted
heteroalkyl (e.g., 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to
5 membered), R *-substituted or unsubstituted cycloalkyl (e.g., C3-Cs. C3-Ce, Ca-Cs, or Cs-Ce).
R “-substituted or unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered, 4 to 5
membered, or 5 to 6 membered), R *~substituted or unsubstituted aryl (e.g., Cs-Co or phenyl), or

R -substituted or unsubstituted heteroaryl (e.g., 5 to 10 membered, 3 to 9 membered, or 510 6
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membered). X" is independently —F, -Cl, -Br, or -1 In embodiments, X" is ~F. In
embodiments, R is independently hydrogen. In embodiments, R is independently
unsubstituted methyl. In embodiments, R" is independently unsubstituted ethyl. In
embodiments, R" is independently hydrogen, oxo,

halogen, ~CX" 5, -CHX",, -CH XY, -0CXYs, -OCH; X", -OCHX",, -CN, -OH, -NH,, -COUH,
-CONH,, -NO,, -SH, -SO3H, -SO4H, -SG,NH,, -NHNH,, ~ONH,, ~-NHC=(O)NHNH,,
~NHC=(O)YNH,, -NHSO,H, -NHC={(0)H, -NHC(0}-OH, -NHOH, unsubstituted alkyl {e.g., C;-
Cy, C1-Cs, C1-Cy, or C1-Cy), unsubstituted heteroalkyl (e g, 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkyl {e.g., C3-Cs,
C5-Cq, C4-Cq, or Cs-Cy), unsubstituted heterocycloalkyl (e g., 3 to 6 membered, 4 to & membered,
4 10 5 membered, or 5 t0 6 membered), unsubstituted aryvl (e.g., Cs-Cyp or phenyl), or

unsubstituted heteroarvl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).

[6220] R” is independently oxo,

halogen, -CX 5, -CHX', -CH, X%, -OCX '™, -OCH,; X, -OCHX,, -CN, -OH, -NH,, -COOH,
-CONH,, -NO,, -8H, -80;H, -S0O4H, -SO;NH;, -NHNH,, ~ONH,, -NHC=(O)NHNH,,
—NHC=(0)NH,. -NHSO,H, -NHC=(0)H, -NHC(0)-OH, -NHOH, R -substituted or
unsubstituted alkyl (e.g., C;-Cg, C1-Ce, C1-Cy, or C1-C2), R -substituted or unsubstituted
heteroalkyl (e.g, 2 to 8 muembered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to
5 membered), R -substituted or unsubstituted cycloalkyl (e.g., C3-Cs, C3-Ce, C4-Ce, or C5-Co),
R -substituted or unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered, 4 to 5
membered, or 5 to 6 membered), R -substituted or unsubstituted aryl (e.g., C4-C1o or phenyl), or
R”-substituted or unsubstituted heteroaryl {(e.g., 5 to 10 membered, 5 to 9 membered, or 510 6
membered). X'* is independently —F, -Cl, -Br, or -1 In embodiments, X*is—F. In
embodiments, R'* is independently oxo,

halogen, -CX'5, -CHX %, -CH, X%, -OCX"%, -OCH, X%, -OCHX ™, -CN, -OH, -NH,, -COOH,
-CONH,, -NO,, -8H, -80;H, -S0O4H, -SO;NH;, -NHNH,, ~ONH,, -NHC=(O)NHNH,,
—NHC=(ONH,, -NHSO,H, -NHC=(O)H, -NHC(O}-OH, -NHOH, unsubstituted alkyl (e g, C;-
Cq, C1-Cy, Ci-Cy, or C;-Cy), unsubstituted heteroalkyl (e.g., 2 to § membered, 2 to & membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkyl {e.g., C3-Cg,

C3-Cs, C4-Ce, or Cs-Cy), unsubstituted heterocycloalkyl (e g, 3 to 6 membered, 4 to 6 membered,
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4 to 5 membered, or 5 to 6 membered), unsubstituted aryl (e.g., Cs-Cio or phenyl), or

unsubstituted heteroaryl (e g., 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).

[6221] R” is independently oxo,

halogen, -CX"s, -CHX 7, -CH,X ", -OCX";, -OCH, X", -OCHX",, -CN, -OH, -NH,, -COOH,
~CONH,, -NOy, -8H, -SOsH, -SO4H, -SGNH,, ~NHNH;, ~ONH,, ~-NHC=(O)NHNH;,
~NHC=(0)NH,, -NHSO,H, -NHC=(O)H, -NHC(0)-OH, -NHOH, R™*-substituted or
unsubstituted alkvl {e.g., C1-Cx, C1-Cs, C1-Cy, or C1-Cy), R-substituted or unsubstituted
heteroalkyl (e.g., 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to
5 membered), R -substituted or unsubstituted cycloalkyl (e.g., C5-Cs, C3-Cq, Cus-Cs, or Cs-Co),

R "-substituted or unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered, 4 to 3
membered, or 5 to 6 membered), R *-substituted or unsubstituted aryl (e.g., Cs-Cio or phenyl), or
R-substituted or unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 510 6
membered). X is independently —F, -CL, -Br, or =L In embodiments, X is —-F. In
embodiments, R is independently oxo,

halogen, -CX"s, -CHX 7, -CH,X ", -OCX";, -OCH, X", -OCHX",, -CN, -OH, -NH,, -COOH,
~CONH,, -NOy, -8H, -SOsH, -SO4H, -SGNH,, ~NHNH;, ~ONH,, ~-NHC=(O)NHNH;,
~NHC=(O)NH,, -NHSG;H, -NHC=(O)H, -NHC(0)-0H, -NHOH, unsubstituted alkyl (e.g., Cs-
Cs, C1-Cq, Ci-Cy, or C1-Cy), unsubstituted heteroalkyl {e.g., 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkyl (e.g., C5-Cs,
C3-C, C4-Cg, or Cs-Ci), unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered,
4 to 5 membered, or 5 to 6 membered), unsubstituted aryl {e.g., Cs-Cyp or phenyl}, or

unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).

[6222] R is independently oxo,
halogen, ~-CX ™5, -CHX ™, -CH X, -0CX™, -OCH; X, -OCHX ™, -CN, -OH, -NH,, -COUH,
-CONH,, -NO,, -SH, -SO3H, -SO4H, -SG,NH,, -NHNH,, ~ONH,, ~-NHC=(O)NHNH,,
~NHC=(O)YNH,, -NHSO,H, -NHC={(0)H, -NHC(0}-OH, -NHOH, unsubstituted alkyl {e.g., C;-
Cy, C1-Cs, C1-Cy, or C1-Cy), unsubstituted heteroalkyl (e g, 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkyl {e.g., C3-Cs,
C5-Cq, C4-Cq, or Cs-Co), unsubstituted heterocycloalkyl (e g., 3 to 6 membered, 4 to & membered,
4 10 5 membered, or 5 t0 6 membered), unsubstituted aryl (e.g., Cs-Cyp or phenyl), or
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unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered). X'* is

independently —F, -CL, -Br, or =1 In embodiments, X'* is —F.

[6223] In embodiments, R'® is independently hydrogen, oxo,

halogen, -CX'%3, -CHX',, -CH,X'®, -OCX'%;, -OCH, X", -OCHX'%,, -CN, -OH, -NH,, -COOH,
~CONH,, -NOy, -8H, -SOsH, -SO4H, -SGNH,, ~NHNH;, ~ONH,, ~-NHC=(O)NHNH;,
~NHC=(O)NH,, -NHSO,H, -NHC=(O)H, -NHC(0)-OH, -NHOH, R -substituted or
unsubstituted alkvl {e.g., C1-Cx, C1-Cs, C1-Cy, or C1-Cy), R ”-substituted or unsubstituted
heteroalkyl (e.g., 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to
5 membered), R -substituted or unsubstituted cycloalkyl (e.g., C5-Cs, C3-Cq, Cus-Cs, or Cs-Co),
R "-substituted or unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered, 4 to 5
membered, or 5 to 6 membered), R -substituted or unsubstituted aryl (e.g., Cs-Cio or phenyl), or
R 7-substituted or unsubstituted heteroaryl (e.g., 5 to 10 membered, 3 to 9 membered, or 510 6
membered). X'©is independently —F, -Cl, -Br, or -1 In embodiments, X'%i{s-F 1In
embodiments, R'® is independently hydrogen. In embodiments, R' is independently
unsubstituted methyl. In embodiments, R' is independently unsubstituted ethyl. In
embodiments, R'® is independently hydrogen, oxo,

halogen, -CX';, -CHX'Y,, -CH, X', -OCX'%, -OCH, X', -OCHX'",, -CN, -OH, -NH,, -COOH,
-CONH,, -NO», -SH, -SO3H, -SOH, -SGNH,, ~NHNH,, ~ONH,, ~NHC=(O)NHNH,,
~NHC=(O)YNH,, -NHSO:H, -NHC={(0O)H, -NHC(0}-OH, -NHOH, unsubstituted alkyl {e.g., Ci-
Cs, C1-Cs, C1-Cy, or C1-Cy), unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkyl (e.g., C3-Cs,
Cq-C, Cys-Cs, or Cs-Cg), unsubstituted heterocycloalkyl (e g., 3 to 6 membered, 4 to & membered,
4 10 5 membered, or 5 t0 6 membered), unsubstituted aryl (e.g., Cs-Cip or phenyl), or

unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).

[6224] R” is independently oxo,

halogen, -CX 5, -CHX 7, -CH, X", -OCX"5, -OCH, X", -OCHX",, -CN, -OH, -NH,, -COOH,
-CONH,, -NO,, -SH, -SO;H, -80,4H, -S0,NH,, -NHNH,, ~ONH,, -NHC=(Q)NHNH,,
—NHC=(0)NH,. -NHSO,H, -NHC=(0)H, -NHC(0)-OH, -NHOH, R ®-substituted or
unsubstituted alkyl (e.g., C,-Cg, Ci-Cq, C1-Cy, or C1-C5), R - substituted or unsubstituted

heteroalkyl (e.g, 2 to & membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to
96



WO 2017/041040 PCT/US2016/050270

5 membered), R °-substituted or unsubstituted cycloalkyl (e.g., C3-Cs, C3-Ce, C4-Cs, or C5-Ce),

R C-substituted or unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered, 4 to 5
membered, or 5 to 6 membered), R °-substituted or unsubstituted aryl (e.g., C4-C1o or phenyl), or
R -substituted or unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 510 6
membered). X is independently —F, -Cl, -Br, or -1 In embodiments, X" is -F. In
embodiments, R is independently oxo,

halogen, -CX 5, -CHX 7, -CH, X", -OCX"5, -OCH, X", -OCHX",, -CN, -OH, -NH,, -COOH,
-CONH,, -NO,, -8H, -80sH, -SO4H, -SO;NH,, -NHNH,, -ONH,, -NHC=(O)NHNH,,
—NHC=(O)NH,;, -NHSO,H, -NHC=(O)H, -NHC(O}-OH, -NHOH, unsubstituted alkyl (e g, C;-
Cq, C1-Cy, Ci-Cy, or C;-Cy), unsubstituted heteroalkyl (e.g., 2 to § membered, 2 to & membered,
4 10 6 membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkyl (g.g., C5-Cs,
C3-Cs, C4-Ce, or Cs-Cy), unsubstituted heterocycloalkyl (e g, 3 to 6 membered, 4 to 6 membered,
4 to S membered, or S to 6 membered), unsubstituted aryl {e.g., Cs-Cio or phenvl), or

unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 t0 9 membered, or 5 to 6 membered).

16225] R™ is independently oxo,

halogen, ~CX°s, -CHX'S,, -CH, X, -0CX'%, -OCH, X", -OCHX®,, -CN, -OH, -NH,, -COUH,
-CONH,, -NO», -SH, -SOsH, -SO4H, -80,NH,, -NHNH,, ~ONH,, -NHC=(0)NHNH,,
~NHC=(Q)NH,, -NHSO,H, -NHC=(O}H, -NHC(O)-OH, -NHOH, R -substituted or
unsubstituted alkyl {e.g., C1-Cg, C1-Cs, C1-Cy, or C1-Cy), R-substituted or unsubstituted
heteroalkyl {(e.g., 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to
5 membered), R -substituted or unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, C4-Cs, or C5-Ce),
R -substituted or unsubstituted heterocycloalkyl (... 3 to 6 membered, 4 to 6 membered, 4 to §
membered, or 5 to 6 membered), R -substituted or unsubstituted arvl (e.g., Ce-Cro ot phenyl), or
R -substituted or unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 to 6
membered). X° is independently —F, -Cl, -Br, or 1. In embodiments, X'®is —F. In
embodiments, R™® is independently oxg,

halogen, ~CX°3, -CHX', -CH, X, -0CX%, -OCH X, -OCHX ", -CN, -OH, -NH,, -COUH,
-CONH,, -NO», -SH, -SOsH, -SO4H, -80,NH,, -NHNH,, ~ONH,, -NHC=(0)NHNH,,
—NHC={O)NH;, -NHSOH, -NHC=(OH, -NHC(0)-0OH, -NHOH, unsubstituted alkyl (e g, C;-

Cs, C1-Cq, C1-Cy, or C1-Cy), unsubstituted heteroalkyl {e.g., 2 to 8 membered, 2 to 6 membered,
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4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkyl {(e.g., C35-Cy,
(C3-Cs, C4-C, or Cs-Co), unsubstituted heterocycloalkyl {e.g., 3 to 6 membered, 4 to 6 membered,
4 to 5 membered, or 5 to 6 membered), unsubstituted aryl {e.g., Cs-Cyp or phenyl}, or

unsubstituted heteroaryl {e.g., 5 to 10 membered, 5 to 9 membered, or § to 6 membered).

[6226] R is independently oxo,

halogen, -CX''s, -CHX"",, -CH, X", -OCX""5, -OCH, X", -OCHX"",, -CN, -OH, -NH,, -COOH,
-CONH,, -NO,, -SH, -SO3H, -SO4H, -SG,NH,, -NHNH,, ~ONH,, ~-NHC=(O)NHNH,,
~NHC=(O)YNH,, -NHSO:H, -NHC={(0O)H, -NHC(0}-OH, -NHOH, unsubstituted alkyl {e.g., Ci-
Cs, C1-Cs, C1-Cy, or C1-Cy), unsubstituted heteroalkyl (e.g, 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkyl {e.g., C3-Cs,
Cq-C, Cs-Cs, or Cs-Cg), unsubstituted heterocycloalkyl (e g., 3 to 6 membered, 4 to & membered,
4 10 5 membered, or 5 t0 6 membered), unsubstituted aryl {e.g., Cs-Cyp or phenyl), or
unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered). X is

independently —F, -CL, -Br, or =1 In embodiments, X' is —F.

16227} In embodiments, R' is independently hydrogen, oxo,
halogen, -CX's, -CHX',, -CH, X", -OCX"";, -OCH, X", -OCHX"",, -CN, -OH, -NH,, -COOH,
~CONH;, -NG;, -8H, -SOsH, -S04H, -SO;NH,, ~NHNH;, ~ONH;, ~-NHC=(O)}NHNH;,
~NHC=(O)NH;, -NHSO,H, -NHC=(O)H, -NHC(0)-OH, -NHOH, R"*-substituted or
unsubstituted alkyl {e.g., C1-Cx, C1-Cs, C1-Cy, or C1-Cy), R *_substituted or unsubstituted
heteroalkyl (e.g., 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to
S membered), R -substituted or unsubstituted cycloalkyl {e.g., C3-Cg, C3-Ce, Cy-Cs, or C5-Ce),
R®-substituted or unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered, 4 to 5
membered, or 5 to 6 membered), R™*-substituted or unsubstituted aryl (e.g., Ce-Cyo or phenyl), or
R -substituted or unsubstituted heteroaryl (e.g., 5 to 10 membered, 3 to 9 membered, or 510 6
membered). X' is independently —F, -Cl, -Br, or -1 In embodiments, X7i{s-F. In
embodiments, R" is independently hydrogen. In embodiments, R is independently
unsubstituted methyl. In embodiments, R' is independently unsubstituted ethyl. In
embodiments, R' is independently hydrogen, oxo,
halogen, -CX"5, -CHX'",, -CH, X", -OCX'3, -OCH; X", -OCHX",, -CN, -OH, -NH,, -COOH,
-CONH,, -NO», -SH, -SO3H, -SOH, -SGNH,, ~NHNH,, ~ONH,, ~NHC=(O)NHNH,,
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—NHC=(ONH,, -NHSO,H, -NHC=(O)H, -NHC(O}-OH, -NHOH, unsubstituted alkyl (e g, C;-
Cs, C1-Cs, C1-Cy, or C1-Cy), unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to S membered), unsubstituted cycloalkyl (e.g., C35-Cs,
C3-Cy, C4-Cs, or Cs-Cy), unsubstituted heterocycloalkyl (e g, 3 to 6 membered, 4 to 6 membered,
4 to S membered, or S to 6 membered), unsubstituted aryl {e.g., Cs-Cyy or phenvl), or

unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).

10228] R™ is independently oxo,

halogen, ~-CX%s, -CHX'®,, -CH, X, -0CX, -OCH, X", -OCHX®,, -CN, -OH, -NH,, -COUH,
-CONH;, -NG,, -SH, -SOsH, -SO4H, -SO,NH,, -NHNH,;, —ONH,, -NHC=(0)}NHNH,,
~NHC=(Q)NH,, -NHSO,H, -NHC=(O}H, -NHC(O)-OH, -NHOH, R ’-substituted or
unsubstituted alkyl {e.g., C1-Cg, C1-Cs, C1-Cy, or C1-Cy), R “-substituted or unsubstituted
heteroalkyl (e.g., 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to
5 membered), R “-substituted or unsubstituted cycloalkyl {e.g., C3-Cs, C3-Cs, C4-Cs, or C5-Ce),
R”-substituted or unsubstituted heterocycloalkyl (... 3 to 6 membered, 4 to 6 membered, 4 to §
membered, or 5 to 6 membered), R -substituted or unsubstituted arvl (e.g., Ce-Co ot phenyl), or
R ”-substituted or unsubstituted hetercaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 t0 6
membered). X is independently —F, -CI, -Br, or =L In embodiments, X is —F. In
embodiments, R™® is independently oxo,

halogen, ~-CX%s, -CHX'®,, -CH, X, -0CX, -OCH, X", -OCHX®,, -CN, -OH, -NH,, -COUH,
-CONH;, -NG,, -SH, -SOsH, -SO4H, -SO,NH,, -NHNH,;, —ONH,, -NHC=(0)}NHNH,,
—NHC={O)NH;, -NHSOH, -NHC=(OH, -NHC(0)-0OH, -NHOH, unsubstituted alkyl (e g, C;-
Cs, C1-Cq, C1-Cy, or C1-C5), unsubstituted heteroalkyl {e.g., 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkyl {e.g., Cs-Ca,
Cs-C, Cu4-Ce, or Cs-Ce}, unsubstituted heterocyclioalkyl (e.g., 3 to 6 membered, 4 to 6 membered,
4 to 5 membered, or 5 to 6 membered), unsubstituted aryl {e.g, Cs-Cypy or phenyl), or

unsubstituted hetercaryl (e.g., 5 t0 10 membered, 5 to 9 membered, or 5 to 6 membered).

16229] R” is independently oxo,
halogen, -CX;, -CHX ", -CH,X”, -0CX ", -OCH, X", -OCHX",, -CN, -OH, -NH,, -COOH,
~CONH,, -NOy, -SH, -8O3H, -SOsH, -SONH,, ~NHNH,, ~ONH,, ~NHC=(()NHNH,,

~NHC=(O)NH,, -NHSOH, -NHC=(0)H, -NHC(0)-OH, -NHOH, R"-substituted or
99



WO 2017/041040 PCT/US2016/050270

unsubstituted alkyl {e.g., C1-Cg, Ci-Cs, C1-C4, or C;-Cy), R*.substituted or unsubstituted
heteroalkyl {(e.g., 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to
5 membered}, R*_substituted or unsubstituted cycloalkyl {e.g., C5-Cy, C3-Cy, C4-Cs, or Cs5-Cy),
R™-substituted or unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered, 4 to 5
membered, or 5 to 6 membered), R*-substituted or unsubstituted aryl (e.g., Ce-Cro ot phenyl), or
R*-substituted or unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 to 6
membered). X is independently —F, -CI, -Br, or 1. In embodiments, X" is —F. In
embodiments, R™ is independently oxo,

halogen, ~CX 3, -CHX ", -CH, X7, -0CX"%;, -OCH, X", -OCHX "), -CN, -OH, -NH,, -COUH,
-CONH,, -NO,, -SH, -SO3H, -SO.H, -SO,;NH,, -NHNH,, ~ONH,, -NHC=(O)}NHNH,,
—NHC=(O)NH,, -NHSO,H, -NHC=(0O}H, -NHC{0)-OH, -NHOH, unsubstituted alkyl (e.g., C;-
Cs, C1-Cq, C1-Cy, or C1-Cy), unsubstituted heteroalkyl {e.g., 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkyl {(e.g., C3-Cs,
C3-Cq, Cy-Cq, or Cs-Cg), unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered,
4 to 5 membered, or 5 to 6 membered), unsubstituted aryl {e.g., C4-Cyp or phenyl), or

unsubstituted hetercaryl (e.g., 5 t0 10 membered, 5 to 9 membered, or 5 to 6 membered).

{6230] R" is independently oxo,

halogen, -CX™;, -CHXY,, -CH,X*, -0CXY;, -0CH, XY, -0CHXY,, -CN, -OH, -NH,, -COOH,
-CONH;, -NO,, -8H, -803H, -SO4H, -SO;NH;, -NHNH,, -ONH,, -NHC=(O)NHNH,,
—NHC=(O)NH,;, -NHSO,H, -NHC=(O)}H, -NHC(O}-OH, -NHOH, unsubstituted alkyl {e.g., C;-
Cs, C1-Cs, C1-Cy, or C1-Cy), unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkyl (e.g., C3-Cg,
(C3-Cs, Cy-Cs, or Cs-Ce), unsubstituted heterocycloalkyl (e g., 3 to 6 membered, 4 to 6 membered,
4 to S membered, or S to 6 membered), unsubstituted aryl {(e.g., C4-Cyo or phenyl), or
unsubstituted heteroaryl (.., 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered). X% is

independently ~F, -Cl, -Br, or 1. In embodiments, X* is —F.

[0231] In embodiments, R'® is independently hydrogen, oxo,
halogen, ~CX's, -CHX',, -CH, X", -0CXY;, -OCH X", -OCHX",, -CN, -OH, -NH,, -COUH,
-CONH,, -NO,, -SH, -SO3H, -SO,H, -SO,NH,, ~-NHNH,, ~ONH,, -NHC=(0)}NHNH,,
~NHC=(0)NH,, -NHSO,H, -NHC=(0)H, -NHC(0)-OH, -NHOH, R*'-substituted or
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unsubstituted alkyl {e.g., C1-Cg, Ci-Cs, C1-C4, or C;-Cy), R*.substituted or unsubstituted
heteroalkyl {(e.g., 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to
5 membered}, R*substituted or unsubstituted cycloalkyl {e.g., C5-Cy, C3-Cy, C4-Cs, or Cs5-Cy),
R*-substituted or unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered, 4 to 5
membered, or 5 to 6 membered), R* -substituted or unsubstituted arvl (e.g., Ce-Cro ot phenyl), or
R*-substituted or unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 t0 6
membered). X' is independently —F, -Cl, -Br, or -1 In embodiments, X'®is —F. In
embodiments, R' is independently hydrogen. In embodiments, R'® is independently
unsubstituted methyl. In embodiments, R'® is independently unsubstituted ethyl. In
embodiments, R'® is independently hydrogen, oxo,

halogen, -CX'™;, -CHX",, -CH, X", -OCX';, -0CH, X", -OCHX™,, -CN, -OH, -NH,, ~-COOH,
-CONH,, -NO,, -8H, -803H, -SO4H, -SO;NH;, -NHNH,, -ONH,, -NHC=(O)NHNH;,
—NHC=(O)NH,, -NHSO,H, -NHC=(O)}H, -NHC(O}-OH, -NHOH, unsubstituted alkyl {e.g., C;-
Cs, C1-Cs, C1-Cy, or C1-Cy), unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to 6 membered,
4 to 6 mermbered, 2 to 3 membered, or 4 to S membered), unsubstituted cycloalkyl (e.g., C3-Cs,
C3-Cs, Cy-Cs, or Cs-Ce), unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered,
4 to S membered, or S to 6 membered), unsubstituted aryl {(e.¢., Cs-Cio or phenyl), or

unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).

16232] R* is independently oxo,

halogen, -CX"'5, -CHX®,, -CH, XY, -0CX™,, -0CH, X", -0CHX",, -CN, -OH, -NH,, -COOH,
~CONH;, -NG;, -8H, -SOsH, -SOu4H, -SO;NH;, ~NHNH;, ~ONH;, ~-NHC=(O)}NHNH,,
~NHC=(0)NH;, -NHSO,H, -NHC=(O)H, -NHC(0)-OH, -NHOH, R*%-substituted or
ansubstituted alkyl (e.g., C1-Cs, C1-Cs, C1-Ca, or C1-Cy), R¥-substituted or unsubstituted
heteroalkyl (e.g., 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to
5 membered), R¥-substituted or unsubstituted cycloalkyl (e.g., C3-Cs, C3-Ce, C4-Cs, or C5-Ce),
R*.substituted or unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered, 4 to 5
membered, or 5 to 6 membered), R*-substituted or unsubstituted aryl (e.g., Ce-Cio or phenyl), or
R¥.-substituted or unsubstituted hetercaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 t0 6
membered). X" is independently —F, -CI, -Br, or =L In embodiments, X*' is —F. In

embodiments, R* 1s independently oxo,
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halogen, -CX®*, -CHXY,, -CH, x| -0CXY;, -OCH, XY, -0CHXY,, -CN, -OH, -NH,, -COOH,
-CONH;, -N(,, -SH, -SO3H, -SOH, -SO;NH,, ~NHNH,, ~ONH,, ~-NHC=({})NHNH,,
~NHC=(O)NH,, -NHSOH, -NHC=(O)H, -NHC{0}-0OH, -NHOH, unsubstituted alkyl {e.g., C;-
Cs, C1-Cs, Ci-Cy, or C1-Cy), unsubstituted heteroalkyl (e.g, 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkyl (e.g., C3-Cs,
C5-Cg, Cy-Cs, or Cs-Cg), unsubstituted heterocycloalkyl (e g., 3 to 6 membered, 4 to 6 membered,
4 to 5 membered, or 5 to 6 membered), unsubstituted aryl (e.g., Cs-Cyo or phenyl), or

unsubstituted heteroaryl (e g., 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).

[6233] R* is independently oxo,

halogen, -CX™5, -CHX™,, -CH. XY, -OCX, -OCH, XY, -OCHXY,, -CN, -OH, -NHy, -COOH,
-CONH,, -NO,, -8H, -SOsH, -S04H, -SO;NH,, ~NHNH,, ~ONH,, ~-NHC=(O)}NHNH,,
~NHC=(0)NH,, -NHSO,H, -NHC=(0}H, -NHC(0)-OH, -NHOH, R®-substituted or
unsubstituted alkyl (e.g., C;-Cy, C1-Cs, C1-Cy, or C1-Cy), R¥-substituted or unsubstituted
heteroalkyl (e.g, 2 to & membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to
S membered), R¥-substituted or unsubstituted cycloalkyl (e.g., C5-Cs, C5-C¢, Cy-Cq, or Cs-Co),
R¥-substituted or unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered, 4 to 5
membered, or 5 to 6 membered), R* -substituted or unsubstituted aryl (e.g., Cs-C1o or phenyl), or
R®-substituted or unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 510 6
membered). X is independently —F, -Cl, -Br, or -1 In embodiments, X** is -F. In
embodiments, R* is independently oxo,

halogen, -CX"5, -CHX™,, -CH, XY, -0CX*;, -OCH, X", -OCHXY,, -CN, -OH, -NH,, -COOH,
-CONH,, -NO,, -8H, -SOsH, -S04H, -SO;NH,, ~NHNH,, ~ONH,, ~-NHC=(O)}NHNH,,
~NHC=(0)NH,, -NHSO,H, -NHC=(0}H, -NHC(0)-OH, -NHOH, unsubstituted alkyl (e.g., Ci-
Cs, C1-Cs, C1-Cy, or C;-Cy), unsubstituted heteroalkyl (e.g., 2 to § membered, 2 to & membered,
4 10 6 membered, 2 to 3 membered, or 4 to 5 membered}, unsubstituted cycloalkyl (e.g., C5-Cs,
(3-Cy, C4-Cg, or Cs-Co), unsubstituted heterocycloalkyl (e.g, 3 to 6 membered, 4 to 6 membered,
4 to S membered, or S to 6 membered), unsubstituted aryl {e.g., Cs-Cyo or phenyi}, or

unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).
10234] R™ is independently oxo,

halogen, ~-CX®5, -CHX™,, -CH, XY, -0CXY;, -OCH,X™, -OCHXY,, -CN, -OH, -NH,, -COUH,
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-CONH,, -NO,, -SH, -SO3H, -SO.H, -SO,;NH,, -NHNH,, ~ONH,, -NHC=(O)}NHNH,,
—NHC=(O)NH,, -NHSO,H, -NHC=(0O}H, -NHC{0)-OH, -NHOH, unsubstituted alkyl (e.g., C;-
Cs, C1-Cq, C1-Cy, or C1-Cy), unsubstituted heteroalkyl {e.g., 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkyl {(e.g., C3-Cs,
C3-Cq, Cy-Cq, or Cs-Cg), unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered,
4 to 5 membered, or 5 to 6 membered), unsubstituted aryl {e.g., C4-Cyp or phenyl), or
unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered). X* is

independently —F, -Cl, -Br, or —L. In embodiments, X* is —F.

[6235] In embodiments, R is independently hydrogen, oxo,

halogen, -CX"s, -CHX"Y,, -CH. X", -OCX";, -OCH, X", -OCHX",, -CN, -OH, -NH,, -COOH,
-CONH,, -NO,, -8H, -SOsH, -S04H, -SO;NH,, ~NHNH,, ~ONH,, ~-NHC=(O)}NHNH,,
~NHC=(0)NH,, -NHSO,H, -NHC=(0}H, -NHC(0)-OH, -NHOH, R*-substituted or
unsubstituted alkyl (e.g., C;-Cy, C1-Cs, C1-Cy, or C1-Cy), R*-substituted or unsubstituted
heteroalkyl (e.g, 2 to & membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to
S membered), R*._substituted or unsubstituted cycloalkyl (e.g., C5-Cs, C5-C¢, Cy-Cq, or Cs-Co),
R*-substituted or unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered, 4 to 5
membered, or 5 to 6 membered), R*-substituted or unsubstituted aryl (e.g., C4-C1o or phenyl), or
R™-substituted or unsubstituted hetercaryl {e.g., S to 10 membered, 5 t0 9 membered, or St0 6
membered). X" is independently —F, -Cl, -Br, or -1 In embodiments, X" is ~F. In
embodiments, R is independently hydrogen. In embodiments, R" is independently
unsubstituted methyl. In embodiments, R' is independently unsubstituted ethyl. In
embodiments, R" is independently hydrogen, oxo,

halogen, ~-CX";, -CHXY,, -CH XY, -0CXYs, -OCH; XY, -OCHX"Y,, -CN, -OH, -NH,, -COUH,
-CONH,, -NO», -SH, -SOsH, -SOH, -SG,NH,, -NHNH,, ~ONH,, -NHC=(O)}NHNH,,
—NHC=(O)NH,, -NHSO,H, -NHC=(0O}H, -NHC{0)-OH, -NHOH, unsubstituted alkyl (e.g., C;-
Cy, C1-Cs, C1-Cy, or C1-Cy), unsubstituted heteroalkyl (e g, 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkyl {e.g., C3-Cs,
C5-Cq, C4-Cq, or Cs-Cy), unsubstituted heterocycloalkyl (e g., 3 to 6 membered, 4 to & membered,
4 to 5 membered, or 5 to 6 membered), unsubstituted aryl {e.g., Cs-Cip or phenyl), or

unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or § to 6 membered).
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{6236] R* is independently oxo,

halogen, -CX™;, -CHX™,, -CH, XY, -OCXY;, -0CH XY, -0CHX™,, -CN, -OH, -NH,, -COOH,
-CONH,, -NO,, -8H, -803H, -SO4H, -SO;NH;, -NHNH,, -ONH,, -NHC=(O)NHNH;,
~NHC=(0)NH,, -NHSO,H, -NHC=(0)H, -NHC(0)-OH, -NHOH, R* -substituted or
unsubstituted alkyl (e.g., C1-Cq, C1-Cs, C1-Cy, or C1-C3), R®_substituted or unsubstituted
heteroalkyl (e.g., 2 to 8 muembered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to
5 membered), R¥_substituted or unsubstituted cycloalkyl (e.g., C5-Cs, C3-C, Cy-Cq, or Cs-Cs),
R%-substituted or unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered, 4 to 5
membered, or 5 to 6 membered), R™-substituted or unsubstituted aryl (e.g., C¢-Cro or phenyl), or
R*-substituted or unsubstituted heteroaryl {(e.g., 5 to 10 membered, 5 to 9 membered, or 510 6
membered). X is independently —F, -Cl, -Br, or -1 In embodiments, X** is -F. In
embodiments, R™ is independently oxo,

halogen, -CX™;, -CHX™,, -CH, XY, -OCXY;, -0CH XY, -0CHX™,, -CN, -OH, -NH,, -COOH,
-CONH,, -NO,, -8H, -803H, -SO4H, -SO;NH;, -NHNH,, -ONH,, -NHC=(O)NHNH;,
—NHC=(O)NH,, -NHSO,H, -NHC=(O)}H, -NHC(O}-OH, -NHOH, unsubstituted alkyl {e.g., C;-
Cs, C1-Cs, C1-Cy, or C1-Cy), unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to 6 membered,
4 to 6 mermbered, 2 to 3 membered, or 4 to S membered), unsubstituted cycloalkyl (e.g., C3-Cs,
C3-Cy, C4-Cs, or Cs-Cy), unsubstituted heterocycloalkyl (e g, 3 to 6 membered, 4 to 6 membered,
4 to S membered, or S to 6 membered), unsubstituted aryl {(e.¢., Cs-Cio or phenyl), or

unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).

16237] R* is independently oxo,

halogen, -CX%;, -CHXY,, -CH,X®, -0CX";, -0CH, X%, -0CHX"), -CN, -OH, -NH,, -COOH,
-CONH,, -NO,, -SH, -SO3H, -SOH, -80,NH,, -NHNH,, ~ONH,, -NHC=(0)NHNH,,
~NHC=(Q)NH,, -NHSO,H, -NHC=(O}H, -NHC(O)-OH, -NHOH, R*-substituted or
unsubstituted alkyl {e.g., C1-Cx, C1-Cs, C1-Cy, or C1-Cy), R¥_substituted or unsubstituted
heteroalkyl (e.g., 2 to0 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to
5 membered), R¥-substituted or unsubstituted cycloalkyl (e.g., C3-Cs, C3-Ce, C4-Cs, or C5-Ce),
R*-substituted or unsubstituted heterocycloalkyl (... 3 to 6 membered, 4 to 6 membered, 4 to §
membered, or 5 to 6 membered), R*-substituted or unsubstituted aryl (e.g., Ce-Cio or phenyl), or

R™-substituted or unsubstituted hetercaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 to 6
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membered). X is independently —F, -Cl, -Br, or -1 In embodiments, X* is -F. In
embodiments, R® is independently oxo,

halogen, -CX"s5, -CHXY,, -CH,X¥, -0CX¥;, -OCH, XY, -OCHXY,, -CN, -OH, -NH,, -COOH,
~CONH,, -NOy, -8H, -SOsH, -SO4H, -SGNH,, ~NHNH;, ~ONH,, ~-NHC=(O)NHNH;,
~NHC=(0)NH,, -NHSO,H, -NHC=(0}H, -NHC(0)-OH, -NHOH, unsubstituted alkyl (e.g., Ci-
Cs, C1-Cq, C1-Cy, or C1-Cy), unsubstituted heteroalkyl {e.g., 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkyl (e.g., C5-Cs,
(3-Cs, C4-Cg, or Cs-Co), unsubstituted heterocycloalkyl (e g, 3 to 6 membered, 4 to 6 membered,
4 to S membered, or 5 to 6 membered), unsubstituted aryl {e.g., Cs-Cyy or phenyi), or

unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).

10238] R™ is independently oxo,

halogen, ~CX%;, -CHX™,, -CH, XY™, -0CXY;, -OCH, X, -OCHX™,, -CN, -OH, -NH,, -COUH,
-CONH,, -NO», -SH, -SOsH, -SOH, -SG,NH,, -NHNH,, ~ONH,, -NHC=(O)}NHNH,,
—NHC=(O)NH,, -NHSO,H, -NHC=(0O}H, -NHC{0)-OH, -NHOH, unsubstituted alkyl (e.g., C;-
Cy, C1-Cq, C1-Cy, or C1-Cs), unsubstituted heteroalkyl (e g, 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkyl (e.g., C3-Cs,
Cs-C, Cu-Cs, or Cs-Co}, unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered,
4 to 5 membered, or 5 to 6 membered), unsubstituted aryl {e.g., Cs-Cip or phenyl), or
unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered). X* is

independently —F, -CL, -Br, or =1 In embodiments, X*® is —F.

[6239] L'is independently a bond, R™-substituted or unsubstituted alkylene (e.g., C1-Cs, Ci-
Ce, C1-Cy, C-C5, Cr-Cy, o1 C1-Cy}, R _substituted or unsubstituted alkenylene {e.g., C;-Cyg, C5-
Cs, Cr-Cy, or C3-C5), R™.substituted or unsubstituted alkynvlene (e.g., C-Cg, Cr-Cy, 5p-Cy, or
(1-C3), R -substituted or unsubstituted hetercalkylene (e.g., 2 to 8 membered, 2 to 6 membered,
2 to 4 membered, or 2 to 3 membered), R™-substituted or unsubstituted heteroalkenylene {e.g.. 3
to 8 membered, 3 to 6 membered, or 3 to 4 membered), or R _substituted or unsubstituted
hetercalkynylene {e.g, 3 to 8 membered, 3 to 6 membered, or 3 to 4 membered). In
embodiments, L' is independently a bond, unsubstituted alkylene {(e.g, Ci-Cs, Ci-Csq, C1-Cy, Cs-
Cs, Cp-Cy, or C1-Cy), unsubstituted alkenylene {e.g., Cy-Cy, C1-Cs, C2-Cy, 0or C1-C1),
unsubstituted alkynylene {(e.g., C;-Cs, C1-Cy, C)-Cy, or C,-C3), unsubstituted heteroalkylene {e.g,,
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2 to 8 membered, 2 to 6 membered, 2 to 4 membered, or 2 to 3 membered), unsubstituted
heteroalkenylene (e.g., 3 to 8§ membered, 3 to 6 membered, or 3 to 4 membered), or unsubstituted

hetercalkynylene {e.g., 3 to 8 membered, 3 to 6 membered, or 3 to 4 membered).

10240] R” is independently oxo,

halogen, ~CX%, -CHXS,, -CH, X", -0CX™;, -OCH, X", -OCHX",, -CN, -OH, -NH,, -COUH,
-CONH,, -NO», -SH, -SOsH, -SO4H, -80,NH,, -NHNH,, ~ONH,, -NHC=(0)NHNH,,
~NHC=(Q)NH,, -NHSO,H, -NHC=(O}H, -NHC(O)-OH, -NHOH, R’ -substituted or
unsubstituted alkyl {e.g., C1-Cg, C1-Cs, C1-Cy, or C1-Cy), R _substituted or unsubstituted
heteroalkyl {(e.g., 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to
5 membered), R -substituted or unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, C4-Cs, or C5-Ce),
R”-substituted or unsubstituted heterocycloalkyl (e.g.. 3 to 6 membered, 4 to 6 membered, 4 to §
membered, or 5 to 6 membered), R” -substituted or unsubstituted arvl (e.g., Ce-Co ot phenyl), or
R -substituted or unsubstituted heteroaryl (e.g., 5 to 10 membered, 5 to 9 membered, or 5 to 6
membered). X is independently —F, -CI, -Br, or =L In embodiments, X' is —F. In
embodiments, R” is independently oxo,

halogen, ~CX%, -CHXS,, -CH, X", -0CX™;, -OCH, X", -OCHX",, -CN, -OH, -NH,, -COUH,
-CONH,, -NO», -SH, -SOsH, -SO4H, -80,NH,, -NHNH,, ~ONH,, -NHC=(0)NHNH,,
—NHC={O)NH;, -NHSOH, -NHC=(OH, -NHC(0)-0OH, -NHOH, unsubstituted alkyl (e g, C;-
Cs, C1-Cq, C1-Cy, or C1-C5), unsubstituted heteroalkyl {e.g., 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkyl {(e.g., C3-Cs,
C3-Cq, Cy-Cq, or Cs-Cg), unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered,
4 to 5 membered, or 5 to 6 membered), unsubstituted aryl {e.g., Cs-Cio or phenyl), or

unsubstituted hetercaryl (e.g., 5 t0 10 membered, 5 to 9 membered, or 5 to 6 membered).

16241] R is independently oxo,

halogen, -CX"7s, -CHX,, -CH, X", -OCX"s, -OCH, X", -OCHX"",, -CN, -OH, -NH,, -COOH,
~CONH,, -NOy, -SH, -SO3H, -SOH, -SONH,, ~NHNH,, ~ONH,, ~NHC=(()NHNH,,
~NHC=(0)NH,, -NHSO,H, -NHC=(0)H, -NHC(0)-OH, -NHOH, R™*-substituted or
unsubstituted alkyl (e.g., C1-Cs, C1-Ce, C1-Cy, or C1-C2), R™-substituted or unsubstituted
hetercalkyl (e.g, 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to

5 membered), R -substituted or unsubstituted cycloalkyl (e.g., C5-Cs, C3-Ce, C4-Cs, o1 Cs-Ce),
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R -substituted or unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered, 4 to 5
membered, or 5 to 6 membered), R” -substituted or unsubstituted aryl (e.g., C¢-Cig or phenyl), or
R”™.substituted or unsubstituted heteroaryl {e.g., 5 to 10 membered, 5 to 9 membered, or 5 to 6
membered). X is independently —F, -Cl, -Br, or . In embodiments, X is —F. In
embodiments, R is independently oxo,
halogen, -CX"7s, -CHX,, -CH, X", -OCX"s, -OCH, X", -OCHX"",, -CN, -OH, -NH,, -COOH,
-CONH;, -N(», -SH, -SO3H, ~-SOH, -SONH,, ~-NHNH,, ~ONH,, ~-NHC=({}}NHNH,,
~NHC=(O)NH,, -NHSO:H, -NHC=(O)H, -NHC{(0}-OH, -NHOH, unsubstituted alkyl {e.g., Ci-
>s, C1-Cs, Ci-Cy, or C1-Cy), unsubstituted hetercalkyl (e.g., 2 to 8 membered, 2 t0 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkyl (e.g., C3-Cg,
(3-Cs, Cy-Cs, or Cs-Cg), unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered,
4 to 5 membered, or 5 to 6 membered), unsubstituted aryl (e.g., Cs-Cio or phenyl), or

unsubstituted heteroaryl (e g., 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).

[6242] R is independently oxo,

halogen, -CX™%, -CHX™,, -CH,X™®, -OCX”;, -OCH,X™, -OCHX™,, -CN, -OH, -NH,, -COOH,
~CONH,, -NOy, -8H, -SOsH, -SO4H, -SGNH,, ~NHNH;, ~ONH,, ~-NHC=(O)NHNH;,
~NHC={O)NH,, -NHSO,H, -NHC=(0)H, -NHC(0O)-OH, -NHOH, unsubstituted alkyl (e.g., C;-
Cs, C1-Cq, Ci-Cy, or C1-Cy), unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkyl (e.g., C5-Cs,
C3-C, C4-Cg, or Cs-Ci), unsubstituted heterocycloalkyl (e.g., 3 to 6 membered, 4 to 6 membered,
4 to 5 membered, or 5 to 6 membered), unsubstituted aryl {e.g., Cs-Cyp or phenyl}, or
unsubstituted heteroaryl {e.g., 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered). X is

independently —F, -Cl, -Br, or =1 In embodiments, X is —F.

{0243] In an aspect is provided an AR inhibitor (e.g., a compound described herein above), or
a pharmaceutically acceptable salt thereof. In embodiments, the AR inhibitor contacts the AR
DNA binding domain (BBD). In embodiments, the AR inhibitor binds to the AR DBD. In
embodiments, the AR inhibitor binds the AR DBD K609 {(e.¢. amino acid number in SEQ ID
NO:1). In embodiments, the AR inhibitor binds the AR DBD P612 (e.g. amino acid number in
SEQ ID NO:1). In embodiments, the AR inhibitor binds the AR DBD but does not bind AR
DBD N610 {e.g amuno acid number in SEQ ID NG:1). In embodiments, the AR inhibitor binds
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the AR DBD and DNA. In embodiments, the AR inhibitor binds an AR DBD-DNA complex. In
embodiments, the AR inhibitor binds the AR DBD and the minor groove of DNA. Tn
embodiments, the AR inhibitor simultanecusly binds two AR DBDs. In embodiments, the AR
inhibitor stmultaneously binds two AR DBDs and DNA. In embodiments, the AR intubitor has a

solubility of at least 1 mg/ml (e.g, atleast 1,2,3,4,5,6,7,8,9,10, 11,12, 13, 14, 15, 16, 17,
18,19, 20, 2%, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35,36, 37, 38, 39, 40, 41, 42 43,
44,45, 46,47, 48, 49, or SO mg/mL; about 1,2, 3,4, 5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17,
18, 19,20, 21,22, 23, 24, 25,26, 27, 28,29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43,
44, 45, 46, 47, 48, 49, or 50 mg/mL} in aquaeous solution {e.g., at room temperature, about 21 to
25 degrees C, about 21 degrees C, about 22 degrees C, about 23 degrees C, about 24 degrees C,
about 25 degrees, C, 21 to 25 degrees C, 21 degrees C, 22 degrees C, 23 degrees C, 24 degrees
C, 25 degrees, C, physiological temperature, about 37 degrees C, or 37 degrees ). In
embodiments, the AR inhibitor has a solubility of at least 1 mg/mL (e.g., atleast 1,2,3,4, 5, 6,
7,8,9,10, 11, 12,13, 14,15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33,
34,35, 36,37, 38,39, 40, 41, 42, 43, 44, 45, 46, 47, 48_ 49,50, 51, 52, 53, 54, 55, 56, 57, 58, 59,
60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71,72, 73, 74, 75, 76, 77, 78,79, 80, 81, 82, 83, 84, 85,
86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, or 100 mg/mL; about 1,2, 3,4, 5,6, 7, 8, 9,
10, 11,12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35,
36, 37,38, 39,40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87,
38, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, or 100 mg/mL.} in beta cyclodextnn {e.g., at room
temperature, about 21 to 25 degrees C, about 21 degrees C, about 22 degrees C, about 23 degrees
C, about 24 degrees C, about 25 degrees, C, 21 to 25 degrees C, 21 degrees C, 22 degrees C, 23
degrees C, 24 degrees C, 25 degrees, C, physiological temperature, about 37 degrees C, or 37
degrees C). In embodiments, the AR inhibitor has a bioavailability {e.g., amount in circulating
blood, concentration in circulating blood) when orally administered of at least 1% (w/v) {e.g., at
least1,2,3,4,5 6,7,80, 10, 11,12, 13,14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27
28,29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, or 50% (w/vY,
about 1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19,20, 21, 22, 23, 24, 25, 26, 27,
28,29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, or 50% (w/v))
of the bioavailability when administered by injection (e.g., intravenous administration) {e.g.,
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identical amounts of AR inhibitor administered orally and by injection (e.g., intravenous), for
example when the AR inhibitor 1s suspended or dissolved in cyclodextrin (e.g., at room
temperature, about 21 to 25 degrees C, about 21 degrees C, about 22 degrees C, about 23 degrees
C, about 24 degrees C, about 25 degrees, C, 21 to 25 degrees C, 21 degrees C, 22 degrees C, 23
degrees C, 24 degrees C, 25 degrees, C, physiological temperature, about 37 degrees C, or 37
degrees C). In embodiments, the bicavailability 1s measured at least 30 minutes after
administration {(e.g., oral) (e.g., after at least 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43,
44,45, 46, 47, 48,49, 50, 51, 52, 53, 54, 55, 56, 57, 538, or 539 minutes; after atleast 1, 2, 3, 4, 5,
6,7.8,9, 10, 11,12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28. 29, 30, 31, 32,
33, 34, 35, or 36 hours; after about 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45,
46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 538, or 39 minutes; afterabout 1,2, 3,4, 5,6,7, 8, 9,
10, 11,12, 13, 14, 15, 16, 17, 18,19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35,
or 36 hours; after 30, 31, 32, 33, 34, 35,36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50,
51,52, 53, 54, 55, 56, 57, 58, or 59 minutes; after 1,2,3.4,5,6,7.8,9, 10, 11, 12, 13, 14, 15,
16,17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, or 36 hours, all

following. administration (e.g., orally}}.

{6244] In embodiments, the AR inhibitor binds the AR DBD (e g, at K609 and/or P612,
numbering from SEQ ID NGO:1) and has a solubility of at least | mg/mL (e.g, atleast 1,2, 3, 4,
5.6,7,8,9,10, 11, 12,13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31,
32,33, 34, 35,36, 37, 38,39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57,
58,59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83,
84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, or 100 meg/mL; about 1, 2, 3, 4, 5, 6,
7,8,9,10, 11, 12,13, 14, 15,16, 17, 18,19, 20, 21, 22, 23, 24. 25, 26,27, 28, 29, 30, 31, 32, 33,
34,35,36,37, 38,39, 40, 41, 42, 43, 44, 45,46, 47, 48,49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59,
60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77. 78, 79, 80, 81, 82. §3, 84, 85,
86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, or 100 mg/mL) in beta cyclodextrin (e.g, at
room temperature, about 21 to 25 degrees C, about 21 degrees C, about 22 degrees C, about 23
degrees C, about 24 degrees C, about 25 degrees, C, 21 10 25 degrees C, 21 degrees C, 22
degrees C, 23 degrees C, 24 degrees C, 25 degrees, C, physiological temperature, about 37

degrees C, or 37 degrees C) and has a bioavailability (e.g., amount 1n circulating blood,
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concentration in circulating blood) when orally administered of at least 1% (w/v) (e g, atleast 1,
2,3,4,5,6,7,8,9, 10,11, 12, 13, 14, 15, 16, 17, 18, 19,20, 21, 22, 23, 24, 25, 26, 27, 28, 29,
30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, or 50% (w/v); about

1,2.3,4,5.6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29,
30, 31,32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, or 50% (w/v)) of the
bicavailability when administered by injection (e g, intravenous administration) {e.g., identical
amounts of AR inhibitor administered orally and by injection (e.g., intravenous}, wherein the
bioavailability is measured at least 30 minutes after administration {e.g., oral} (e g, after at least
30,31, 32, 33, 34, 35,36, 37, 38,39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55,
56, 57, 58, or 539 minutes; atter atleast 1,2, 3,4, 5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18,
19,20, 21,22, 23, 24,25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, or 36 hours; after about 30, 31,
32,33, 34,35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57,
58, or 59 minutes; after about 1,2, 3,4, 5, 6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21,
22,23,24, 25,26, 27,28, 29, 30, 31, 32, 33, 34, 35, or 36 hours: after 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, or 59 minutes;
after 1,2,3,4.5,6.7,8,9, 10,11, 12, 13, 14, 15,16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27,

28,29,30, 31, 32, 33, 34, 35, or 36 hours, all following. administration {e.g., orally}}.

10245] In some embodiments, the compound is any one of the compounds described herein
{e.g., in an aspect, embodiment, claim, figure, table, or example). In embodiments, the
compound is scluble in hydroxypropyl beta cyclodextrin. In embodiments, the compound is
more soluble in an administration solvent {(e.g,, betacyclodexirin} than pyrvinium {e g., at least 1,
2,3,4,5,6,7,8 9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19,20, 21, 22, 23, 24, 25,26, 27, 28, 29,

30, 40, 50, 60, 70, 80, 90, 100, 200, 300, 400, S00, 600, 700, 800, 900, 1000, 5000, 10000,
50000, 100000-fold more soluble).

{0246] In embodiments, the pharmaceutically acceptable salt of a compound {e.g., described
herein, AR inhibitor) 1s a salt of the compound and palmoic acid or pameate. In embodiments,
the pharmaceutically acceptable salt of a compound (e.g., described herein, AR inhibitor) is a salt
of the compound and Cl-. In embodiments, the pharmaceutically acceptable salt of a compound
{e.g., described herein, AR inhibitor) is a salt of the compound and a halide. In embodiments,

the pharmaceutically acceptable salt of a compound {e.g, described herein, AR inhibitor) is a salt
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of the compound and triflate. In embodiments, the pharmaceutically acceptable salt of a
compound (e.g., described herein, AR inhibitor) is a salt of the compound and tosylate. Tn
embodiments, the pharmaceutically acceptable salt of a compound (e.g., described herein, AR

inhibitor} is a salt of the compound and pamoate.

{0247] In some embodiments, a compound as described herein may include roultiple instances of
RORE R RY RY R RY RY RV R RYRY™ RY and/or other variables. In such
embodiments, each variable may optional be different and be appropriately labeled to distinguish
each group for greater clarity. For example, where each R7, R® R’ RY »M RY RY R RV,
Rm, R”, Rig, and/or RY is different, they may be referred to, for example, as R, Fj'z, R, R7'4,
R7,8 R:?f‘) 3{7.10 R:Ul R7.12Q R7.13 R7Al4‘ 3{7.15 }{716 R7,17 ij R?l‘) 5{7.20 Rfﬁl]
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. Pharmaceuntical Compositions

{0248} In another aspect is provided a pharmaceutical composition including a
pharmaceutically acceptable excipient and a compound, or pharmaceutically acceptable salt

thereof, as described herein.

18249] In embodiments of the pharmaceutical compositions, the compound, or

pharmaceutically acceptable salt thereot, 1s included in a therapeutically effective amount.

{0250] In embodiments, the pharmaceutical composition includes a second agent (e g.
therapeutic agent). In embodiments, the pharmaceutical composition includes a second agent
{e.g therapeutic agent) in a therapeutically effective amount. In embodiments, the second agent
is an agent for treating cancer {(e.g. prostate cancer) or an abesrant level of androgen receptor
activity or a disease associated with androgen receptor activity (e.g., prostate cancer, benign
prostatic hyperplasia, hypersexuality, acne, amenorrhea, seborrhea, hirsutism, androgenic
alopecia, hidradenitis suppurativa, or hyperandrogenism). In embodiments, the second agent is
an anti-cancer agent. In embodiments, the second agent is a chemotherapeutic. Tn embodiments,
the second agent 1s an anti-prostate cancer agent. In embodiments, the second agent is an agent
for treating hormone-sensitive prostate cancer. In embodiments, the second agent is an agent for
treating hormone-insensitive prostate cancer. In embodiments, the second agent binds androgen
receptor at a site that includes the hormone binding site. In embodiments, the second agent binds
androgen receptor at the hormone binding stie. In embodiments, the second agent binds the
ligand binding domain. In embodiments, the second agent is flutamide. In embodiments, the
second agent is bicalutamide. In embodiments, the second agent is nilutamide. In embodiments,
the second agent is enzalutamide. In embodiments, the second agent is ARN-509. In
embodiments, the second agent binds androgen receptor at a site that does not include the
hormone binding site. In embodiments, the second agent binds androgen receptor at a site that is
not the hormone binding site. In embodiments, the second agent does not bind the ligand
binding domain. In embodiments, the second agent binds androgen receptor at a site that is
different from the site bound by a compound described herein, including embodiments. In
embodiments, the second agent binds androgen receptor at a site that does not overlap with the
binding site of a compound described herein, including embodiments. In embodiments, the

second agent is a luteinizing hormone-releasing hormone analogue (LHRH analogue or analog).
i14
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In embodiments, the second agent is a luteinizing hormone-releasing hormone agonist. In
embodiments, the second agent 1s a futeinizing hormone-releasing hormone analogue antagonist.
In embodiments, the second agent is a gonadotropin-releasing hormone analogue (GnRH
analogue or analog). In embodiments, the second agent is a gonadotropin-releasing hormone
agonist. In embodiments, the second agent is a gonadotropin-releasing hormone analogue
antagonist. In embodiments, the second agent is leuprolide, goserelin, triptorelin, hisrelin,
degarelix, or abiraterone. A luteinizing hormone-releasing hormone analogue or gonadotropin-
releasing hormone analogue is a composition {e.g., peptide) that interacts with (binds) the GnRH
receptor and roodulates the release of pituitary gonadotropins follicle-stimulating horroone
and/or luteinizing hormone. In embodiments, the second agent is avorelin, buserelin, deslorelin,
gonadorelin, goserelin, hustrelin, leuprorelin, tutrelin, nafarelin, peforehin, or triptorelin. In
embodiments, the second agent is abarelix, cetrorelix, degarelix, detirelix, ganirelix, iturelix,
oxarelix, prazarelix, ramorelix, or teverelix. In embodiments, the second agent is casodex. In
embodiments, the second agent is abiraterone. In embodiments, the second agent is abiraterone
acetate. In embodiments, the second agent is an inhibitor of androgen synthesis. In
embodiments, the second agent 1s an inhibitor of CYP17A1. In embodiments, the second agent
is cyproterone acetate. In embodiments, the second agent 1s orteronel. In embodiments, the
second agentis VT-464. In embodiments, the second agent is galeterone. In embodiments, the
second agent is darolutamide. In embodiments, the second agent is ARN-509. In embodiments,
the second agent 15 an androgen receptor ligand. In embodiments, the second agent 13
apalutamide. In embodiments, the second agent is cyproterone (e.g., cyproterone acetate). In
embodiments, the second agent is megestrol (e.g., megestrol acetate). In embodiments, the
second agent is chlormadinone {e.g., chlormadinone acetate). In embodiments, the second agent
is spironolactone. In embodiments, the second agent i1s canrenone. In embodiments, the second
agent 18 drospirenone. In embodiments, the second agent is ketoconazole. In embodiments, the
second agent is topilutamide. In embodiments, the second agent is fluridil. In embodiments, the
second agent is cimetidine. In embodiments, the second agent 13 danazol. In embodiments, the
second agent is gestrinone. In embodiments, the second agent is abiraterone (e.g., abiraterone
acetate). In embodiments, the second agent is an androgen synthesis inhibitor. In embodiments,
the second agent is a So~reductase inhibitor {(e.g., finasteride, dutasteride, alfatradiol, saw
palmetto extract). In embodiments, the second agent is finasteride. In embodiments, the second
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agent is dutasteride. In embodiments, the second agent is alfatradio. In embodiments, the
second agent 18 saw palmetto extract. In embodiments, the anti-androgen receptor agent 13
flutamide, nilutamide, bicalutamide, ARN-509, apalutamide, enzalutamide, darolutamide,
cyproterone {¢.g., cyproterone acetate), megestrol {e.g., megestrol acetate), chlormadinone (e.g.,
chlormadinone acetate), spironolactone, canrencne, drospirenone, ketoconazole, topilutamide,

g, abiraterone acetate).

&

flunidil, cimetidine, gestrinone, or abiraterone (e.
B. Methods of Treatment

{0251} In another aspect is provided a method of treating a nuclear receptor activity-associated
disease in a subject in need of such treatment, the method including administering a compound,
or a pharmaceutically acceptable salt thereof, as described herein, including embodiments or in

an example, table, figure, or claim.

{0252] In embodiments of the method, the compound, or pharmaceutically acceptable salt
thereof] is included in an effective amount. In embodiments of the method, the compound, or
pharmaceutically acceptable salt thereof, is included in a therapeutically effective amount. To
embodiments of the method, the compound, or pharmaceutically acceptable salt thereof, is

included in a prophylactically effective amount.

{0253] In embodiments, the method includes admirustering a second agent (¢.g. therapeutic
agent}. In embodiments, the method includes administering a second agent (e g. therapeutic
agent) in a therapeutically effective amount. In embodiments of the methods, the second agent 18
an agent for treating cancer {e.g. prostate cancer) or an aberrant level of androgen receptor
activity or a disease associated with androgen receptor activity (e.g., prostate cancer, benign
prostatic hyperplasia, hypersexuality, acne, amenorrhea, seborrhea, hirsutism, androgenic
alopecia, hidradenitis suppurativa, or hyperandrogenism). In embodiments, the second agent is
an anti-cancer agent. In embodiments, the second agent is a chemotherapeutic. In embodiments,
the second agent is an anti-prostate cancer agent. In embodiments, the second agent is an agent
for treating hormone-sensitive prostate cancer. In embodiments, the second agent is an agent for
treating hormone-insensitive prostate cancer. In embodiments, the second agent binds androgen
receptor at a site that includes the hormone binding site. In embodiments, the second agent binds

androgen receptor at the hormone binding stie. In embodiments, the second agent binds the
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ligand binding domain. In embodiments, the second agent is flutamide. In embodiments, the
second agent is bicalutamide,. In embodiments, the second agent is nilutamide. In
embodiments, the second agent is enzalutamide. In embodiments, the second agent is ARN-509.
In embodiments, the second agent binds androgen receptor at a site that does not include the
hormone binding site. In embodiments, the second agent binds androgen receptor at a site that
does 1s not the hormone binding site. In embodiments, the second agent does not bind the ligand
binding domain. In embodiments, the second agent binds androgen receptor at a site that i3
different from the site bound by a compound described herein, including embodiments. In
embodiments, the second agent binds androgen receptor at a site that does not overlap with the
binding site of a compound described herein, including embodiments. In embodiments, the
second agent 18 darolutamide. In embodiments, the second agent 13 ARN-509. In embodiments,
the second agent 1s an androgen receptor ligand. In embodiments, the second agent is
apalutamide. In embodiments, the second agent is cyproterone (e.¢., cyproterone acetate). In
embodiments, the second agent is megestrol {e.g., megesirol acetate}. In embodiuments, the
second agent 1s chlormadinone (e g., chlormadinone acetate}. In embodiments, the second agent
is spironolactone. In embodiments, the second agent is canrenone. In embodiments, the second
agent is drospirenone. In embodiments, the second agent is ketoconazole. In embodiments, the
second agent is topilutamide. In embodiments, the second agent 15 flunidil. In embodiments, the
second agent is cimetidine. In embodiments, the second agent is danazol. In embodiments, the
second agent 18 gestrinone. In embodiments, the second agent 15 abiraterone {(e.g., abiraterone
acetate). In embodiments, the second agent ts an androgen synthesis inhibitor. In embodiments,
the second agent 1s a So-reductase inhibitor {(e.g., finasteride, dutasteride, alfatradiol, saw
palmetto extract). In embodiments, the second agent is finasteride. In embodiments, the second
agent 1s dutasteride. In embodiments, the second agent is alfatradio. In embodiments, the
second agent 18 saw palmetto extract. In embodiments, the anti-androgen receptor agent 13
flutamide, nilutamide, bicalutamide, ARN-509, apalutamide, enzalutamide, darolutamide,
cyproterone {¢.g., cyproterone acetate), megestrol {e.g., megestrol acetate), chlormadinone (e.g.,
chlormadinone acetate}, spironolactone, canrenone, drospirenone, ketoconazole, topilutamide,
fluridil, cimetidine, gestrinone, or abiraterone (e.¢ | abiraterone acetate). In embodiments, the
second agent is a second agent described herein (e g, tn the pharmaceutical composition section
above).
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{0254] In embodiments, the nuclear receptor activity-associated disease is cancer. In
embodiments, the nuclear receptor activity-associated disease is an androgen receptor activity-
associated disease. In embodiments, the androgen receptor activity-associated disease is prostate
cancer, benign prostatic hyperplasia, hypersexuality, acne, amenorrhea, seborrhea, hirsutism,
androgenic alopecia, hidradenitis suppurativa, or hyperandrogenism. In embodiments, the
disease is prostate cancer. In embodiments, the disease is hormone-sensitive prostate cancer. In
embodiments, the disease is hormone-insensitive prostate cancer. In embodiments, the cancer ts
drug-resistant cancer. In embodiments, the prostate cancer is drug-resistant prostate cancer. In
embodiments, the prostate cancer is casodex -resistant prostate cancer. In embodiments, the
prostate cancer is Flutamide-resistant prostate cancer. In embodiments, the prostate cancer is
MDV3100-resistant prostate cancer. Tn embodiments, the prostate cancer 1s ARN-509-resistant
prostate cancer. In embodiments, the subject is resistant to casodex, flutamide, MDV3100
(enzalutamide), and/or ARN-509. In embodiments, the prostate cancer is resistant to treatment
{e.g., s not treated, is not diminished, rate of growth is not stowed, or tumor size ts not reduced)
with flutamide, nilutamide, bicalutamide, ARN-509, apalutamide, enzalutamide, darolutamide,
cyproterone {e.g., cyproterone acetate), megestrol {¢.g., megestrol acetate), chlormadinone (e g,
chlormadinone acetate), spironolactone, canrenone, drospirenone, ketoconazole, topilutamide,
fluridil, cimetidine, gestrinone, or abiraterone (e.g , abiraterone acetate). In embodiments, the
prostate cancer is resistant to treatment {e.g., is not treated, is not diminished, rate of growth is
not stowed, or tumor size is not reduced) a Sa-~reductase inhibitor (e.g., finasteride, dutasteride,
alfatradiol, saw palmetto extract). In embodiments, the cancer ts castration-resistant prostate
cancer. In embodiments, the androgen receptor activity-associated disease is bone cancer. In
embodiments, the androgen receptor activity-associated disease is breast cancer. In
embodiments, the androgen receptor activity-associated disease is triple negative breast cancer.
In embodiments, the androgen receptor activity-associated disease 15 bladder cancer. In
embodiments, the androgen receptor activity-associated disease is salivary gland cancer. In
embodiments, the androgen receptor activity-associated disease is salivary duct carcinoma. In
embodiments, the androgen receptor activity-associated disease is metastatic cancer located in
bone. In embodiments, the androgen receptor activity-associated disease i1s metastatic castration-
resistant prostate cancer. ln embodiments, the androgen receptor activity-associated disease is
non-metastatic castration-resistant prostate cancer. In embodiments, the androgen receptor
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activity-associated disease is hormone naive metastatic prostate cancer. In embodiments, the
androgen receptor activity-associated disease is prostate cancer with increasing PSA following
first line treatment. 1n embodiments, the androgen receptor activity-associated disease is uterine
cancer. In embodiments, the disease is prostate cancer. In embodiments, the disease 13 hormone
sensitive prostate cancer. In embodiments, the disease is castration resistant prostate cancer. In
embodiments, the disease is enzalutamide resistant prostate cancer. In embodiments, the disease
is abiraterone resistant prostate cancer. In embodiments, the disease is docetaxel reststant
prostate cancer. In embodiments, the disease is cabazitaxel resistant prostate cancer. In
embodiments, the disease is radium 233 treatment resistant prostate cancer. In embodiments, the
disease is sipiluecel-T resistant prostate cancer. In embodiments, the disease is non-metastatic
castration resistant prostate cancer (NO). In embodiments, the disease 15 post-definitive
intervention with rising PSA prostate cancer. In embodiments, the disease is metastatic prostate
cancer. In embodiments, the disease is enzalutamide resistant cancer. In embodiments, the
disease is abiraterone resistant cancer. In embodiments, the disease is docetaxel resistant cancer.
In embodiments, the disease is cabazitaxel resistant cancer. In embodiments, the disease 13
radium 233 treatment resistant cancer. In embodiments, the disease is sipiluecel-T resistant
cancer. In embodiments, the disease is non-metastatic castration resistant prostate cancer {INO}.
In embodiments, the disease is post-definttive intervention with rising PSA prostate cancer. . In
embodiments, the disease is metastatic cancer. In embodiments, a compound described herein is
used as an adjuvant with definitive intervention (e.g., a second agent, an anti-cancer agent) of
prostate cancer. In embodiments, a compound described herein is used as a neo-adjuvant with
definitive intervention {e.g., a second agent, an anti-cancer agent) of prostate cancer. In
embodiments, the nuclear receptor activity-associated disease (e.g., androgen receptor activity-
associated disease, prostate cancer including embodiments of prostate cancer described herein) is
associated with androgen receptor activity. In embodiments, the androgen receptor 1s a human
receptor. In embodiments, the androgen receptor is a mutant androgen receptor. In
embodiments, the mutant androgen receptor 15 associated with a disease that is not associated
with wildtype androgen receptor. In embodiments, the mutant androgen receptor 1s a splice
variant. In embodiments, the mutant androgen receptor is lacking a portion of the ligand binding
domain. In embodiments, the mutant androgen receptor ts active in the absence of bound ligand.
In embodiments, the mutant androgen receptor 1s lacking the ligand binding domain. In
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embodiments, the androgen receptor is AR variant 1 (e.g., GL:21322252 (SEQ D NG:5)). In
embodiments, the androgen receptor 1s AR variant 2 (AR45) (e.g, GL.21713434 (SEQ ID
NO:6y). In embodiments, the androgen receptor is AR variant 3 (AR-V7) (e.g., G1:224181614
(SEQ ID NO:7)). In embodiments, the androgen receptor 1s AR variant 4 (AR-V1) (e.g,
(1224181616 (SEQ ID NO:8}). In embodiments, the androgen receptor is AR variant 5 (AR-
V4 (e.g, G1224181620 (SEQ ID NO:9)). In embodiments, the androgen receptor is AR variant
6 {AR-V3}{e.g, GI:224181622 (SEQ 1D NO:10)). In embodiments, the androgen receptor i3
AR v567es (e.g., GL270358642 (SEG ID NO:11)).

{0255] In embodiments, the method of treatment is a method of prevention. In embodiments,
the compounds set forth herein are provided as pharmaceutical compositions including the
compound and a pharmaceutically acceptable excipient. In embodiments, the method of

treatment 15 not a method of prevention.

{0256] In another aspect is provided a compound described herein for use in the treatment of a
nuclear receptor activity-associated disease in a subject in need of such treatment. The use may
include administering a compound, or a pharmaceutically acceptable salt thereof, as described

herein.

{0257} In another aspect is provided a compound described herein for use in the treatment of
cancer. The use may include administering a compound, or a pharmaceutically acceptable salt
thereof, as described herein. In embodiments, the compound is administered in a therapeutically
effective amount. In embodiments, the cancer is prostate cancer. In embodiments, the cancer is
hormone-sensitive prostate cancer. In embodiments, the cancer 13 hormone-insensitive prostate
cancer. In embodiments, the cancer is drug-resistant cancer. In embodiments, the prostate
cancer is drug-resistant prostate cancer. In embodiments, the cancer is metastatic cancer. In
embodiments, the cancer is metastatic prostate cancer. In embodiments, the cancer is castration-
resistant prostate cancer. In embodiments, the cancer is metastatic castration-resistant prostate
cancer. In embodiments, the cancer is non-metastatic castration-resistant prostate cancer. In
embodiments, the cancer is hormone naive metastatic prostate cancer. o embodiments, the
cancer is prostate cancer with increasing PSA following first line treatment. In embodiments, the
cancer 15 uterine cancer. In embodiments, the disease is castration resistant prostate cancer. In
embodiments, the disease is enzalutamide reststant prostate cancer. In embodiments, the disease
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is abiraterone resistant prostate cancer. In embodiments, the disease is docetaxel resistant
prostate cancer. In embodiments, the disease is cabazitaxel resistant prostate cancer. In
embodiments, the disease is radium 233 treatment resistant prostate cancer. In embodiments, the
disease is sipiluecel-T resistant prostate cancer. In embodiments, the disease is non-ruetastatic
casfration resistant prostate cancer (NO}. In embodiments, the disease is post-definitive
intervention with rising PSA prostate cancer. In embodiments, the disease is metastatic prostate
cancer. In embodiments, the disease is enzalutamide resistant cancer. In embodiments, the
disease 1s abiraterone resistant cancer. In embodiments, the disease is docetaxel resistant cancer.
In embodiments, the disease 1s cabazitaxel resistant cancer. In embodiments, the disease 1s
radium 233 treatment resistant cancer. In embodiments, the disease is sipiluecel-T resistant
cancer. In embodiments, the disease is non-metastatic castration resistant prostate cancer (NO).
In embodiments, the disease is post-definitive intervention with rising PSA prostate cancer. . In

embodiments, the disease 1s metastatic cancer.
{0258] In another aspect 15 provided a compound described herein for use as a medicament.

{0259] In anocther aspect 15 provided the use of a compound described herein in the
manufacture of a medicament for the treatment of a nuclear receptor activity-associated disease
in a subject in need of such treatment. The use may include admimstering a compound, or a

pharmaceutically acceptable salt thereof, as described herein.

1826¢] In embodiments, the compound, or pharmaceutically acceptable salt thereof is included
in an effective amount. In embodiments, the compound, or pharmaceutically acceptable salt
thereof, is included in a therapeutically effective amount. In embodiments, the compound, or

pharmaceutically acceptable salt thereof, is included in a prophylactically effective amount.

{0261] In embodiments, the use includes a second agent (e.g. therapeutic agent). In
embodiments, the use includes a second agent (e g. therapeutic agent} in a therapeutically
effective amount. In embodiments, the second agent 1s an agent for treating cancer (e.g. prostate
cancer} or an aberrant level of androgen receptor activity or a disease associated with androgen
receptor activity (e.g., prostate cancer, benign prostatic hyperplasia, hypersexuality, acne,
amenorrhea, seborrhea, hirsutism, androgenic alopecia, hidradenitis suppurativa, or

hyperandrogenism). In embodiments, the second agent is an anti-cancer agent. In embodiments,
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the second agent is a chemotherapeutic. In embodiments, the second agent is an anti-prostate
cancer agent. In embodiments, the second agent is an agent for treating hormone-sensitive
prostate cancer. In embodiments, the second agent is an agent for treating hormone-insensitive
prostate cancer. In embodiments, the second agent binds androgen receptor at a site that does not
include the hormone binding site. In embodiments, the second agent binds androgen receptor at
a site that is not the hormone binding site. In embodiments, the second agent does not bind the
ligand binding domain. In embodiments, the second agent binds androgen receptor at a site that
is different from the site bound by a compound described herein, including embodiments. In
embodiments, the second agent binds androgen receptor at a site that does not overlap with the
binding site of a compound described herein, including embodiments. In embodiments, the
second agent is a second agent described herein (e.g., in the pharmaceutical composition section

above).

18262] In embodiments, the nuclear receptor activity-associated disease is cancer. In
embodiments, the nuclear receptor activity-associated disease 18 an androgen receptor activity-
associated disease. In embodiments, the androgen receptor activity-associated disease is prostate
cancer, benign prostatic hyperplasia, hypersexuality, acne, amenorrhea, seborrhea, hirsutism,
androgenic alopecia, hidradenitis suppurativa, or hyperandrogenism. In embodiments, the
disease is prostate cancer. In embodiments, the disease is hormone-sensitive prostate cancer. In
embodiments, the disease is hormone-insensitive prostate cancer. In embodiments, the cancer is
castration-resistant prostate cancer. In embodiments, the cancer is drug-resistant cancer. In
embodiments, the prostate cancer 18 drug-resistant prostate cancer. In embodiments, the prostate
cancer is casodex -resistant prostate cancer. In embodiments, the prostate cancer is Flutamide-
resistant prostate cancer. In embodiments, the prostate cancer is MDV3100-resistant prostate
cancer. In embodiments, the prostate cancer is ARN-509-resistant prostate cancer. In
embodiments, the subject is resistant to casodex, flutamide, MDV3100, and/or ARN-509. In
embodiments, the use includes a delay in drug resistance. In embodiments, the androgen
receptor activity-associated disease is bone cancer. In embodiments, the androgen receptor
activity-associated disease 13 breast cancer. In embodiments, the androgen receptor activity-
assoctated disease is triple negative breast cancer. In embodiments, the androgen receptor

activity-associated disease is bladder cancer. In embodiments, the androgen receptor activity-
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associated disease is salivary gland cancer. In embodiments, the androgen receptor activity-
associated disease s salivary duct carcinoma. In embodiments, the androgen receptor activity-
associated disease is metastatic cancer located in bone. In embodiments, the disease is castration
resistant prostate cancer. In embodiments, the disease is enzalutamide resistant prostate cancer.
In embodiments, the disease is abiraterone resistant prostate cancer. In embodiments, the disease
is docetaxel resistant prostate cancer. In embodiments, the disease is cabazitaxel resistant
prostate cancer. In embodiments, the disease is radium 233 treatment resistant prostate cancer.
In embodiments, the disease is sipiluecel-T resistant prostate cancer. In embodiments, the
disease 18 non-metastatic castration resistant prostate cancer (NO). In embodiments, the disease
is post-definitive intervention with rising PSA prostate cancer. In embodiments, the disease is
metastatic prostate cancer. In embodiments, the disease is enzalutarmide resistant cancer. In
embodiments, the disease is abiraterone resistant cancer. In embodiments, the disease is
docetaxel resistant cancer. In embodiments, the disease is cabazitaxel resistant cancer. In
embodiments, the disease is radium 233 treatment resistant cancer. In embodiments, the disease
is siptluecel-T resistant cancer. In embodiments, the disease 15 non-metastatic castration
resistant prostate cancer (NC). In embodiments, the disease is post-definitive intervention with

rising PSA prostate cancer. . In embodiments, the disease is metastatic cancer.

i0263] In embodiments, the treatment is prevention. In embodiments, the compounds set forth
herein are provided as pharmaceutical compositions including the compound and a

pharmaceutically acceptable excipient.

{0264} In another aspect is provided a method of treating cancer in a subject in need of such
treatment, the method including administering a compound, or a pharmaceutically acceptable salt

thereof, as described herein, including embodiments or in an example, table, figure, or claim.

{0265] In embodiments of the method, the compound, or pharmaceutically acceptable salt
thereof, 15 tncluded 1n an effective arnount. In embodiments of the method, the compound, or
pharmaceutically acceptable salt thereof, is included in a therapeutically eftective amount. In
embodiments of the method, the corapound, or pharmaceutically acceptable salt thereof, s

included in a prophylactically effective amount.
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{0266] In embodiments, the cancer is prostate cancer. In embodiments, the cancer is hormone-
sensitive prostate cancer. Tn embodiments, the cancer 1s hormone-insensitive prostate cancer. In
embodiments, the cancer is castration-resistant prostate cancer. In embodiments, the cancer is
drug-resistant cancer. In embodiments, the prostate cancer 15 drug-resistant prostate cancer. In
embodiments, the prostate cancer is casodex -resistant prostate cancer. In embodiments, the
prostate cancer is Flutamide-resistant prostate cancer. In embodiments, the prostate cancer is
MIDV3100-resistant prostate cancer. In embodiments, the prostate cancer 1s ARN-509-resistant
prostate cancer. In embodiments, the subject is resistant to casodex, flutamide, MDV3100,
and/or ARN-509. In embodiments, the prostate cancer 15 resistant to treatment {e.g., 13 not
treated, is not diminished, rate of growth is not slowed, or tumor size is not reduced) with
flutamide, nilutamide, bicalutamide, ARN-509, apalutamide, enzalutamide, darolutamide,
cyproterone {e.g., cyproterone acetate), megestrol {e.g., megestrol acetate), chlormadinone (e.g.,
chlormadinone acetate), spironolactone, canrenone, drospirenone, ketoconazole, topilutamide,
fluridil, cumetidine, gestrinone, or abiraterone (e.g , abiraterone acetate). In embodiments, the
prostate cancer is resistant to treatment {e.g., 1s not treated, 1s not diminished, rate of growth is
not stowed, or tumor size ts not reduced) a Sa-~reductase inhibitor (e.g., finasteride, dutasteride,
alfatradiol, saw palmetto extract). In embodiments, the cancer is casiration-resistant prostate
cancer. In embodiments, the cancer is bone cancer. In embodiments, the cancer 13 breast cancer.
In embodiments, the cancer is triple negative breast cancer. In embodiments, the cancer is
bladder cancer. In embodiments, the cancer is salivary gland cancer. In embodiments, the
cancer is salivary duct carcinoma. In embodiments, the cancer is metastatic cancer. In
embodiments, the cancer 18 metastatic cancer located in bone. In embodiments, the cancer is
metastatic castration-resistant prostate cancer. In embodiments, the cancer is non-metastatic
castration-resistant prostate cancer. In embodiments, the cancer is hormone naive metastatic
prostate cancer. In embodiments, the cancer is prostate cancer with increasing PSA following
first line treatment. In embodiments, the cancer is uterine cancer. In embodiments, the disease is
castration resistant prostate cancer. In embodiments, the disease is enzalutamide resistant
prostate cancer. In embodiments, the disease is abiraterone resistant prostate cancer. In
embodiments, the disease is docetaxel resistant prostate cancer. In embodiments, the disease is
cabazitaxel resistant prostate cancer. In embodiments, the disease is radium 233 treatment
resistant prostate cancer. In embodiments, the disease is sipiluecel-T resistant prostate cancer.

124



WO 2017/041040 PCT/US2016/050270

In embodiments, the disease is non-metastatic castration resistant prostate cancer {(NO). In
embodiments, the disease is post-definitive intervention with rising PSA prostate cancer. In
embodiments, the disease is metastatic prostate cancer. In embodiments, the disease is
enzalutamide resistant cancer. In embodiments, the disease 15 abiraterone resistant cancer. In
embodiments, the disease is docetaxel resistant cancer. In embodiments, the disease 1s
cabazitaxel resistant cancer. In embodiments, the disease 15 radium 233 treatment resistant
cancer. In embodiments, the disease is siptluecel-T resistant cancer. In embodiments, the
disease 18 non-metastatic castration resistant prostate cancer (NO). In embodiments, the disease
is post-definitive intervention with rising PSA prostate cancer. Tn embodiments, the disease 13

metastatic cancer.

E. Methods of Inhibiting a nuclear receptor

{0267] In another aspect is provided a method of inhibiting androgen receptor activity in a
subject in need thereof, including administering to the subject an effective amount of a

compound as described herein, or a pharmaceutically acceptable salt thereof.

i8268] In another aspect is provided a method of inhibiting androgen receptor activity, the
method including contacting an androgen receptor with an effective arnount of a compound

described herein, or a pharmaceutically acceptable salt thereof.

{0269] In embodiments, the nuclear receptor is a human receptor. In embodiments, the nuclear
receptor 1s an androgen receptor. In embodiments, the androgen receptor is a hurnan receptor.
In embodiments, the androgen receptor is a mutant androgen receptor. In embodiments, the
mutant androgen receptor is associated with a disease that is not associated with wildtype
androgen receptor. In embodiments, the mutant androgen receptor is a splice variant. In
embodiments, the mutant androgen receptor is lacking a portion of the ligand binding domain.
In embodiments, the mutant androgen receptor is active in the absence of bound ligand. In
embodiments, the mutant androgen receptor is lacking the ligand binding domain. In
embodiments, the androgen receptor 1s AR vartant 1 {e.g, GL21322252 (SEQ ID NG:5)). In
embodiments, the androgen receptor is AR variant 2 (AR45) (e.g, GL:21713434 (SEQ ID
NO:6)). To embodiments, the androgen receptor 13 AR vanant 3 (AR-V7) {e.g, G1.224181614
(SEQ ID NG:7)). In embodiments, the androgen receptor ts AR vartant 4 (AR-V1){e g,
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(GL224181616 (SEQ ID NO:B}). In embodiments, the androgen receptor is AR variant 5 (AR-
V4) (e.g., GL224181620 (SEQ ID NO:9)). In embodiments, the androgen receptor is AR variant
6 (AR-V3} (e.g, GI:224181622 (SEQ 1D NO:10)). In embodiments, the androgen receptor is
AR v567es (e.g, GL270358642 (SEGQ ID NO:11)).

F. Further Embodiments

{0278] Embodiment P1. A compound, or a pharmaceutically acceptable salt thereof, having

the formula:

RS

() wherein R is hydrogen or substituted or
unsubstituted pyrid-2-yl; R is independently a hydrogen,

halogen, -CX%s, -CHXY, -CH,X?, -CN, -SO,RY, -SO,,NR'R®, -NHNR'R?, ~ONR'R?,
SNHC=(O)NHNR'R,

~NHC={ONR'R®, -N(O)up, -NR'R?, -C(OR’, -C(O)-OR’, -C(OINR'R?, -OR'?, -NR'SO.RY -
NR'C= (0)R’, -NR'C{O)-OR’, -NR'OR’, -OCX?;, -OCHX?,, substituted or unsubstituted alkyl,
substituted or unsubstituted heteroalkyl, substituted or unsubstituted cycloalkyl, substituted or
unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, or substituted or unsubstituted
heteroaryl; R’ is independently a hydrogen,

halogen, -CX3, -CHX',, -CH, X', -CN, -SO:RY, -80,:NRV'RY, -NHNH,, ~-ONRM'R",
—NHC=(O)NHNH,,

SNHC=(OINRMRY -N(O)s, -NRYRYM, -C(OIRY, -C(O)-ORP, -C(OWWRMRY, -ORY -
NRMSORY, -NRYC=(O)RD, -NRVCO)»-OR”, -NRMORY | -0C3C s, -OCHXC,, substituted or
unsubstituted alkyl, substituted or unsubstituted hetercalkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, or
substituted or unsubstituted heteroaryl; R7, R®, R’ RY R', RY R, and R™ are independently
hydrogen, halogen, -CXs, -CN, -OH, -NH;, -COOH, -CONHj;, -NO3, -S8H, -SOsH, -SO4H, -

SO;NH,, ~NHNH,, ~ONH,, ~NHC=(Q)NHNH,, ~NHC=(0) NHy, ~-NHSO,H, -NHC= (O)H, -
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NHC{O)-0H, -NHOH, -0CX;, -OCHX,, -CF;, -OCF;, -OCHF,, substituted or unsubstituted
alkyl, substituted or unsubstituted heteroalkyl, substituted or unsubstituted cycloalkyl, substituted
or unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, or substituted or
unsubstituted heteroaryl; R’ and R® substituents bonded to the same nitrogen atom may
optionally be joined to form a substituted or unsubstituted heterocycloalkyl or substituted or
unsubstituted heteroaryl; R' and R substituents bonded to the same nitrogen atom may
optionally be joined to form a substituted or unsubstituted heterocycloalkyl or substituted or
unsubstituted heteroaryl; R” is independently hydrogen,

a-CX%Y, -CHXY, -CH XY -CN, ~C{(OH, -C{O)YOH, -C(O)NH;, substituted or unsubstituted
alkyl, substituted or unsubstituted heteroalkyl, substituted or unsubstituted cycloalkyl, substituted
or unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, or substituted or
unsubstituted heteroaryl; R’ is independently a hydrogen,

halogen, -CX s, -CHX,, -CH, X, -CN, -C(OYH, -C(O)YOH, -C(O)NH,, substituted or
unsubstituted alkyl, substituted or unsubstituted hetercalkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted arvl, or
substituted or unsubstituted heteroaryl; R® is independently a hydrogen,

hatogen, -CX%, -CHX®,, -CH,X"-CN, -C(OH, -C(O)YOH, -C(O)NH,, substituted or
unsubstituted alkyvl, substituted or unsubstituted hetercalkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted arvl, or
substituted or unsubstituted heteroaryl; L' is independently a bond, substituted or unsubstituted
alkylene, substituted or unsubstituted alkenylene, substituted or unsubstituted alkynylene,
substituted or unsubstituted heteroalkylene, substituted or unsubstituted heteroalkenylene, or
substituted or unsubstituted heteroalkynvlene; m2, m3, v2, and v3 are independently 1 or 2, n2
and n3 are independently an integer from 0 to 4; X, X% X°, X', X°, and X° are independently —

Cl, -Br, -1, or -F.

{0271] Embodiment PZ.  The compound of embodiment P1, having the formula:
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R5
i R2
” > e N N"“‘:}/(R15)z
&4 Rr?

(11) wherein R" is independently a

halogen, -CX'5, -CHXY,, -CH,XY, -CN, -80,15R", -SO, sNRRY, -NHNR'RY
~ONRRY, -NHC=(O)NHNRRY,

SNHC=(OWNRRY, -N(O)mis, -NRRY, -C(OR", -C(0)-OR", -C(OINRRY, -OR", -
NRYUSO,RY, NR'®C= ()R, -NRC(OYOR', NRPOR™, -0CX";, -OCHXY,, substituted or
unsubstituted alkyl, substituted or unsubstituted hetercalkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, or
substituted or unsubstituted heteroaryl; R', RY, R™, and R" are independently hydrogen,
halogen, -CX;, -CN, -OH, -NH,, -COOH, -CONH,, -NGO,, -SH, -S0;H, -SO4H, -SO;NH,,
~NHNH,, ~ONH,, ~-NHC=(OINHNH,, ~-NHC=(O)NH,, -NHSO;H, -NHC=(0H,

NHC(G)YOH, -NHOH, -0CX;, -OCHX,, -CF;, -OCF;, -OCHF,, substituted or unsubstituted
alkyl, substituted or unsubstituted heteroalkyl, substituted or unsubstituted cycloalkyl, substituted
or unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, or substituted or
unsubstituted heteroaryl; R'® and R' substituents bonded to the same nitrogen atom may
optionally be joined to form a substituted or unsubstituted heterocycloalkyl or substituted or
unsubstituted heteroaryl; R* is independently hydrogen,
a-CX's, -CHXY, -CHX', -CN, -C{O)H, -C{O)OH, -C(O)NH,, substituted or unsubstituted
alkyl, substituted or unsubstituted heteroalkyl, substituted or unsubstituted cycloalkyl, substituted
or unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, or substituted or
unsubstituted heteroaryl; m1S5 and v5 are independently 1 or 2; n15 1s independently an integer

from 0 to 4, z is an integer from O to 4; X s independently —Cl, -Br, -I, or -F.

[6272] EmbodimentP3.  The compound of embodiment P2, wherein R™ is independently a
halogen, -CX"5, -CHX",, ~-CHX", -CN,

—NHNH,, -NO;, -NH,, -C(OH, -C(0)OH, -C(O)NH,, -OH, -NHC(O)OH, -0CX";, -OCHX",,
substituted or unsubstituted C,-Cy alkyl, substituted or unsubstituted 2 to 8 membered

heteroalkyl, substituted or unsubstituted C5-Cy cycloalloyl, substituted or unsubstituted 3 to 8
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membered heterocycloalkyl, substituted or unsubstituted Co-Cyp aryl, or substituted or

unsubstituted S to 10 membered heteroaryl.

[6273] Embodiment P4.  The compound of embodiment P2, wherein R" is independently a
halogen, -CX"5, -CN, -NH,, -OH, substituted or unsubstituted C,-Cy4 alkyl, substituted or
unsubstituted 2 to 4 membered heteroalkyl, substituted or unsubstituted C5-Cq cycloalkyl,
substituted or unsubstituted 3 to 6 membered heterocycloalkyl, substituted or unsubstituted

phenvl, or substituted or unsubstituted 5 to 6 membered heteroaryl.

[6274] Embodiment PS.  The compound of embodiment P2, wherein R" is independently a
halogen, -CF;, -CN, -NH;, -OH, unsubstituted C-C, alkyl, or unsubstituted 2 to 4 membered

hetercalkyl.

0275] FEmbodiment P6.  The compound of embodiment P2, wherein R' is independently a
p , ! Y
halogen, -CF;, unsubstituted methyl, unsubstituted ethyl, unsubstituted isopropyl, unsubstituted

methoxy, or unsubstituted ethoxy.

{6276] Embodiment P7.  The compound of embodiment P1, having the formula:

5115

[6277] Embodiment PS.  The compound of one of embodiments P1 to P7, wherein R” is
independently a hyvdrogen,

halogen, -CX’s, -CHX?,, -CH,X’, -CN, -NO,, -NH,, -OH, -OCX’;, -OCHX",, substituted or
unsubstituted C;-Cs alkyl, substituted or unsubstituted 2 to 8 membered heteroalkyl, substituted
or unsubstituted C5-Cy cycloalkyl, substituted or unsubstituted 3 to 8 membered
heterocycloalkyl, substituted or unsubstituted Cg-Cig aryl, or substituted or unsubstituted 5 to 10

membered heteroaryl,

[6278] Embodiment P9, The compound of one of embodiments P1 to P7, wherein R? is
independently a hydrogen, halogen, -OXP5, -CHXY, -CH,XY, 00X, -OCHXY,, substituted or
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unsubstituted C;-C, alkyl, substituted or unsubstituted 2 to 4 membered heteroalkyl, substituted
or unsubstituted C3-Cq cycloalkyl, substituted or unsubstituted 3 to 6 membered
heterocycloalkyl, substituted or unsubstituted phenvl, or substituted or unsubstituted 5 to 6

membered heteroaryl,

[6279] Embodiment P10. The compound of one of embodiments P1 to P7, wherein R is
independently a hydrogen, halogen, -CF;, unsubstituted C-C, alkyl, or unsubstituted 2 to 4

membered heteroalkyl.

[0280] Embodiment P11. The compound of one of embodiments P1 to P7, wherein R” is
independently a halogen, -CFs, unsubstituted methyl, unsubstituted ethyl, unsubstituted

isopropyl, unsubstituted methoxy, or unsubstituted ethoxy.

[0281] Embodiment P12. The compound of one of embodiments P1 to P11, wherein R’ is
independently a hydrogen,

halogen, -C3Cs, -CHX’,, -CH,X°, -CN, -NO,, -NH,, -OH, -OCX’:, -OCHX’,, substituted or
unsubstituted C,-Cy alkyl, substituted or unsubstituted 2 to 8 membered heteroalkyl, substituted
or unsubstituted C3-Cq cycloalkyl, substituted or unsubstituted 3 to 8 membered
heterocycloalkyl, substituted or unsubstituted Co-Cyp aryl, or substituted or unsubstituted 5 to 10

membered heteroaryl.

[6282] Embodiment P13. The compound of one of embodiments P1 to P11, wherein R’ is
independently a hvdrogen, halogen, uCX"";, wCHﬁng CH,X?, -0CX3;, -OCHX?,, substituted or
unsubstituted C,-C; alkyl, substituted or unsubstituted 2 to 4 membered heteroalkyl, substituted
or unsubstituted Cs-Cs cycloalkyl, substituted or unsubstituted 3 to 6 membered
heterocycloalkyl, substituted or unsubstituted phenyl, or substituted or unsubstituted 5 to 6

membered heteroaryl,

[0283] Embodiment P14. The compound of one of embodiments P1 to P11, wherein R’ is
independently a hyvdrogen, halogen, -CF;, unsubstituted C;-C, alkyl, or unsubstituted 2 t0 4

membered heteroalkyl.

[0284] Embodiment P15. The compound of one of embodiments P1 to P11, wherein R’ is
independently a halogen, -CF;, unsubstituted methyl, unsubstituted ethyl, unsubstituted

isopropyl, unsubstituted methoxy, or unsubstituted ethoxy.
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{6285] Embodiment P16. The compound of one of embodiments P1 to P15, wherein R' is

independently hydrogen, -CFs, or substituted or unsubstituted C-Cy alkyl.

[0286] Embodiment P17. The compound of one of embodiments P1 to P15, wherein R' is
independently hydrogen, -CF;, unsubstituted methyl, unsubstituted ethyl, or unsubstituted

isopropyl.

[6287] Embodiment P18. The compound of one of embodiments P1 to P17, wherein R’ is a
hydrogen, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted
or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or

unsubstituted aryl, or substituted or unsubstituted heteroaryl.

{0288] Embodiment P19. The compound of one of embodiments P1 to P17, wherein R is a
hydrogen, substituted or unsubstituted C,-Cy altkyl, substituted or unsubstituted 2 to 8 merbered
heteroalkyl, substituted or unsubstituted C;-Cy cycloalkyl, substituted or unsubstituted 3 to 8
membered heterocycloalkyl, substituted or unsubstituted Ce-Cyg aryl, or substituted or

unsubstituted 5 to 10 membered heteroaryl.

[0289] Embodiment P20. The compound of one of embodiments P1 to P17, wherein R is a
hydrogen, substituted or unsubstituted C,-Cy alkyl, substituted or unsubstituted 2 to 4 membered
heteroallyl, substituted or unsubstituted C3-Cs cycloalkyl, substituted or unsubstituted 3 to 6
membered heterocycloalkyl, substituted or unsubstituted phenyl, or substituted or unsubstituted 5

to 6 membered heteroarvl.

6290] Embodiment P21, The compound of one of embodiments P1 to P17, wherein R’ is a
{0290} p ,

hydrogen, unsubstituted C,-Cy alkyl.

[0291] Embodiment P22. The compound of one of embodiments P1 to P17, wherein R’ is an

unsubstituted methyl or unsubstituted ethyl.

{6292] Embodiment P23.  The compound of one of embodiments P1 to P22, wherein R® is a
hydrogen, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted
or unsubstituted cycloallyl, substituted or unsubstituted heterocycloalkyl, substituted or

unsubstituted aryl, or substituted or unsubstituted heteroaryl.
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{6293] Embodiment P24. The compound of one of embodiments P1 to P22, wherein R® is a
hydrogen, substituted or unsubstituted C;-Cs alkyl, substituted or unsubstituted 2 to 8 membered
hetercatkyl, substituted or unsubstituted Cs5-Cy cycloalkyl, substituted or unsubstituted 3 to 8
membered heterocycloalkyl, substituted or unsubstituted Co-Cp aryl, or substituted or

unsubstituted 5 10 10 membered hetercaryl.

{6294] Embodiment P25. The compound of one of embodiments P1 to P22, wherein R® is a
hydrogen, substituted or unsubstituted C;-Cy alkyl, substituted or unsubstituted 2 to 4 membered
heteroalkyl, substituted or unsubstituted Cs3-Cs cycloalkyl, substituted or unsubstituted 3 to 6
membered heterocycloalkyl, substituted or unsubstituted phenyl, or substituted or unsubstituted 5

to 6 membered heteroaryl.

¢295] Embodiment P26.  The compound of one of embodiments P1 to P22, wherein R%is a
F

hydrogen, unsubstituted C,-C, alkyl.

[6296] Embodiment P27. The compound of one of embodiments P1 to P22, wherein R” is an

unsubstituted methyl or unsubstituted ethyl.

{0297] Embodiment P28. The compound of one of embodiments P1 to P27, wherein L' is
independently a bond, substituted or unsubstituted alkvlene, substituted or unsubstituted
alkenyiene, substituted or unsubstituted heteroaltkvlene, or substituted or unsubstituted

heteroalkenylene.

[6298] Embodiment P29. The compound of one of embediments P1 to P27, wherein L' is
independently a bond, substituted or unsubstituted C-C, alkylene, substituted or unsubstituted
C,-C, alkenylene, substituted or unsubstituted 2 to 4 membered heteroalkylene, or substituted or

unsubstituted 3 to 4 membered heteroalkenylene.

{6299] Embodiment P30.  The compound of one of embodiments P1 to P27, wherein L' is
independently a bond, unsubstituted C,-C, altkylene, unsubstituted C,-C, alkenylene,
unsubstituted 2 to 4 membered heteroalkylene, or unsubstituted 3 to 4 membered

hetercalkenylene.

[0300] Embodiment P31. The compound of one of embodiments P1 to P27, wherein L' is

independently an unsubstituted C,-Cs alkylene or unsubstituted C;-Cs alkenyliene.
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{6301] Embodiment P32. The compound of one of embodiments P1 to P27, wherein L' is

independently an unsubstituted ethylene or unsubstituted ethenylene.

{63062] Embodiment P33, The compound of embodiment P1, wherein the compound is:

{0303] Embodiment P34, The compound of one of embodiments P1 to P33 wherein said

compound is an antagonist of a nuclear receptor.

{0304] Embodiment P35, The compound of one of embodiments P1 to P33, wherein said

compound 1s an antagounist of an androgen receptor.

{0305] Embodiment P36. A pharrsaceutical composition comprising a compound of one of
embodiments P1 to P35 or a pharmaceutically acceptable salt thereof, and a pharmaceutically

acceptable excipient.

{0306] Embodiment P37 A method of treating a disease associated with androgen receptor
activity in a patient in need of such treatment, said method comprising administering a
therapeutically effective amount of a compound of one of embodiments P1 to P35, ora

pharmaceutically acceptable salt thereof.

i8307] Embodiment P38, A method of treating cancer in a patient in need of such treatment,
said rmeethod comprising administering a therapeutically etfective amount of a compound of one

of embodiments P1 to P35, or a pharmaceutically acceptable salt thereof.

{0308] Embodiment P39, The method of embodiment P38, wherein said cancer is prostate

cancer.

{63069] Embodiment P40, The method of embodiment P38, wherein said cancer 15 hormone

sensitive prostate cancer.
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{0318] Embodiment P41, The method of embodiment P38, wherein said cancer is hormone

refractory prostate cancer.

{6311] Embodiment P42, A method of inhibiting androgen receptor activity, said method
comprising contacting an androgen receptor with an effective amount of a compound of one of

embodiments P1 to P33.
G. Additieonal Fmbeodiments

{0312] Embodiment 1. A compound, or a pharmaceutically acceptable salt thereof, having

the formula:

R3

{1y wherein R" is hydrogen or substituted or
unsubstituted pyrid-2-yl; R* is independently a hydrogen,

halogen, -CX%5, -CHXY, -CH,X?, -CN, -8O,R™, -SO,,NR'R®, ~-NHNR'R?, ~ONR'R?,
~NHC=(O)NHNR'RE,

~NHC=(OINR'R®, -N(O)up, -NR'R®, -C(OR, -C(O)}-OR”, -C(OINR'R® -ORY, -NR'SORY, -
NR'C= (DR, -NR'C(0)}-0R’, -NR'OR’, -OC X%, -OCHXY, -OCH,X?, substituted or
unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted arvl, or
substituted or unsubstituted heteroaryl; R’ is independently a hydrogen,

halogen, -CXC3, -CHX?,, -CH, X0, -CN, -SOsRY, -80O:NRYRY, -NHNH,, ~ONRMRY,
~NHC=(O)NHNH,,

SNHC=(OWNR"RY, -N(O)s, -NRYRY, -C(ORD, -C(OORY, -CLOINRMRY, -OR™, -
NRYSORY, NRYMC= (ORY, -NRMC(0)-0RP, -NRMORY, -0CXs, -OCHX,, -OCH X,
substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or

unsubstituted aryl, or substituted or unsubstituted heteroaryl; R7R® R RY RY RY™ RY and
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R'* are independently hydrogen,

halogen, -CXs, -CHX,, -CH;X, -OCXs, -OCHX,, -OCH;X, -CN, -OH, -NH,, -COOH, -CONH;
,-NO», -SH, -SO3H, -SO,4H, -SO,NH,, ~NHNH,, ~ONH,, ~NHC=(0}NHNH,, ~-NHC=(0)NH,,
-NHSG,H, -NHC= (O)}H, -NHC(O)-0OH, -NHOCH, substituted or unsubstituted alkvl, substituted
or unsubstituted heteroalkyl, substituted or unsubstituted cycloatkyl, substituted or unsubstituted
heterocycloalkyl, substituted or unsubstituted aryl, or substituted or unsubstituted heteroaryl; R
and R® substituents bonded to the same nitrogen atom may optionally be joined to form a
substituted or unsubstituted heterocycloalkyl or substituted or unsubstituted hetercaryl; R' and
R substituents bonded to the same nitrogen atom may optionally be joined to form a substituted
or unsubstituted heterocycloalkyl or substituted or unsubstituted heteroaryl; R” is independently
hydrogen, a -CX*:, -CHX",, -CH,X", -CN, -C(OH, -C(O)OH, -C(O)NH,, substituted or
unsubstituted alkyvl, substituted or unsubstituted hetercalkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted arvl, or
substituted or unsubstituted heteroaryl; R’ is independently a hydrogen,

halogen, -CX’s3, <CHX,, -CH. X', -CN, -C(OHH, ~COYOH, -C{O)NH,, substituted or
unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, or
substituted or unsubstituted heteroaryl; R® is independently a hydrogen,

halogen, -CX%, -CHX®,, -CH,X°-CN, -C(OYH, -C(OYOH, -C(O)NH,, substituted or
unsubstituted alkyl, substituted or unsubstituted hetercalkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, or
substituted or unsubstituted heteroaryl; L' is independently a bond, substituted or unsubstituted
alkylene, substituted or unsubstituted alkenylene, substituted or unsubstituted alkynylene,
substituted or unsubstituted hetercalkylene, substituted or unsubstituted heteroalkenylene, or
substituted or unsubstituted heteroalkynylene; m2, m3, v2, and v3 are independently 1 or 2; n2
and n3 are independently an integer from 0 to 4; X, X%, 37, X*, X, and X® are independently —

Cl, -Br, -L or -F.

{0313} Embodiment 2. The compound of embodiment 1, having the formula:
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Na=y (R15),
M
(1) wherein R is independently a

halogen, -CX'5, -CHX"Y,, -CH, X", -CN, -80,5RY, -80,sNRRY, -NHNRRY, ~ONR'R,
NHC=(O)NHNRRY,

SNHC=(OWNRRY ) -N(O)mis, -NRRY -C(ORY, -C(O)-OR", -C(OINRRY, -ORY, -
NRYUSO,RY, NR®C= (0)RY, -NRC(OYOR™, NRPOR™, -OCX";, -OCHX",, -OCH, X",
substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or
unsubstituted aryl, or substituted or unsubstituted heteroaryl; R“’, rY Rm’, and R are
independently hydrogen,

halogen, -CX;, -CHX,, -CH;X, -OCX;, -OCHX,, -OCH;X, -CN, -OH, -NH;, -COOH, -CONH;
, NGOy, -SH, -S0O3H, -SOuH, -SO;NH,, -NHNH,, —-ONH.,, -NHC=(0)NHNH,, —-NHC=(0O)NH.,
-NHSO,H, -NHC=(O)H, -NHC({O)OH, -NHOH, substituted or unsubstituted alkyl, substituted or
unsubstituted heteroalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
heterocycloalkyl, substituted or unsubstituted aryl, or substituted or unsubstituted heteroaryl; R
and R'7 substituents bonded to the same nitrogen atom may optionally be joined to form a
substituted or unsubstituted heterocyctoalkyl or substituted or unsubstituted hetercaryl; R? is
independently hydrogen, a -OxXY, -CHXY,, -CHXY, -CN, -C(OMH, -C(OYOH, - O)NH,,
substituted or unsubstituted atkyl, substituted or unsubstituted heteroalkyl, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or
unsubstituted aryl, or substituted or unsubstituted hetercaryl; ;15 and v15 are independently 1 or
2; n15 is independently an integer from 0 to 4; z is an integer from 0 to 4; X is independently —
Cl, -Br, -I, or -F

{0314] Embodiment 3. The compound of embodiment 2, wherein R s independently a
halogen, -CX"%;, -CHX",, -CH,X", -CN,

~NHNH;, -NOy, -NH,, -C(O)H, -C(O)OH, -C(O)NH,, -OH, -NHC(O)OH, -0CX";, -OCHX",,
-OCH,X", substituted or unsubstituted Ci-Cs alkyl, substituted or unsubstituted 2 to 8 membered
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heteroalkyl, substituted or unsubstituted C;-Cy cycloalkyl, substituted or unsubstituted 3 t0 8
membered heterocycloalkyl, substituted or unsubstituted Ce-Cio aryl, or substituted or

unsubstituted 5 to 10 membered heteroaryl.

{8315] Embodiment 4. The compound of embodiment 2, wherein R' is independently a
halogen, -CX"5, -CN, -NH,, -OH, substituted or unsubstituted C-C; alkyl, substituted or
unsubstituted 2 to 4 membered hetercalkyl, substituted or unsubstituted C3-Cq, cycloalkyl,
substituted or unsubstituted 3 to 6 membered heterocycloalkyl, substituted or unsubstituted

phenyl, or substituted or unsubstituted 5 to 6 membered heteroaryi.

{0316] Embodiment 5. The compound of embodiment 2, wherein R' is independently a
halogen, SCXP -CHXY,, -CHXY, -CN, -NH,, -OH, unsubstituted C,-C; alkyl, or

unsubstituted 2 to 4 membered heteroalkyl.

{6317} Embodiment 6. The compound of embodiment 2, wherein R" is independently a
halogen, -CXP5, -CHXY,, -CHLX", unsubstituted methyl, unsubstituted ethyl, unsubstituted

isopropyl, unsubstituted methoxy, or unsubstituted ethoxy.

{86318] Embodiment 7. The compound of embodiment 1, having the formula:

{6319} Embodiment 8. The compound of one of embodiments 1 to 7, wherein R is
independently a hydrogen,

halogen, -CX%:, -CHX%, -CH,X% -CN, -NO,, -NH,, -OH, -OCX%s, -OCHX%, -OCH, X,
substituted or unsubstituted C,-Cy alkyl, substituted or unsubstituted 2 to 8 membered
heteroalloyl, substituted or unsubstituted C;-Cg cycloalkyl, substituted or unsubstituted 3 t0 8
membered heterocycloalkyl, substituted or unsubstituted Co-Cyp aryl, or substituted or

unsubstituted S to 10 membered heteroaryl.
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{6328] Embodiment 9. The compound of one of embodiments 1 to 7, wherein R is
independently a hydrogen, halogen, -CX's, -CHX?, ~-CHLX?, -0CX?;, -OCHXY, -OCH XY,
substituted or unsubstituted C,-C, alkyl, substituted or unsubstituted 2 to 4 membered
heteroalkyl, substituted or unsubstituted C3-Cy cycloatkyl, substituted or unsubstituted 310 6
membered heterocycloalkyl, substituted or unsubstituted phenyl, or substituted or unsubstituted 5

to 6 membered heteroaryl.

[6321] Embodiment 10.  The compound of one of embediments 1 to 7, wherein R is
independently a hydrogen, halogen, -CX%s, -CHX%, -CH,X?, unsubstituted C1-Cy alkvl, or

unsubstituted 2 to 4 membered hetercalkyl.

[0322] Embodiment 11.  The compound of one of embodiments 1 to 7, wherein R” is
independently a halogen, -CX%, -CHX , -CH, X%, unsubstituted methyl, unsubstituted ethyl

3

unsubstituted isopropyl, unsubstituted methoxy, or unsubstituted ethoxy.

[6323] Embodiment 12.  The compound of one of embediments 1 to 11, wherein R is
independently a hvdrogen,

halogen, -CX’s, -CHXC,, -CH, X', -CN, -NO,, -NH,, -OH, -0CX’;, -OCHX,, -OCH,X’,
substituted or unsubstituted C;-Cy alkyl, substituted or unsubstituted 2 to 8 membered
heteroalkyl, substituted or unsubstituted C;-Cy cycloalkyl, substituted or unsubstituted 3 t0 8
membered heterocycloalkyl, substituted or unsubstituted Ce~-Cyo aryl, or substituted or

unsubstituted 5 to 10 membered heteroaryl.

[0324] Embodiment 13.  The compound of one of embodiments 1 to 11, wherein R’ is
independently a hydrogen, halogen, -CX7s, -CHXY,, -CHXY, -0CX s, -OCHX,, -OCH, X,
substituted or unsubstituted C;-C; alkyl, substituted or unsubstituted 2 to 4 membered
heteroalkyl, substituted or unsubstituted C5-Cq cycloalkyl, substituted or unsubstituted 3 to 6

membered heterocycloalkyl, substituted or unsubstituted phenyl, or substituted or unsubstituted 5

to 6 membered heteroaryl.

[0325] Embodiment 14.  The compound of one of embodiments 1 to 11, wherein R is
independently a hydrogen, halogen, -CX’5, -CHX',, -CH; X', unsubstituted C;-Cy alkyl, or

unsubstituted 2 to 4 membered heteroalkyl.
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{6326] Embodiment 15.  The compound of one of embodiments 1 to 11, wherein R’ is
independently a halogen, -CXs, -CHX?,, -CH X, unsubstituted methyl, unsubstituted ethyl,

unsubstituted isopropyl, unsubstituted methoxy, or unsubstituted ethoxy.

{0327] Embodiment 16.  The compound of one of embodiments 1 to 15, wherein R” is

independently hydrogen, -CFs, or substituted or unsubstituted C-Cy alkyl.

[0328] Embodiment 17.  The compound of one of embodiments 1 to 16, wherein R* is
independently hydrogen, CX's, -CHX",, -CH, X", unsubstituted methyl, unsubstituted ethyl, or

unsubstituted isopropyl.

[6329] Embodiment 18.  The compound of one of embodiments 1 to 17, wherein R is a
hydrogen, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted
or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or

unsubstituted aryl, or substituted or unsubstituted heteroaryl.

{6330] Embodiment 19.  The compound of one of embodiments 1 to 17, wherein R” is a
hydrogen, substituted or unsubstituted C;-Cg alkyl, substituted or unsubstituted 2 to 8 membered
hetercatkyl, substituted or unsubstituted Cs3-Cy cycloalkyl, substituted or unsubstituted 3 to 8
membered heterocycloalkyl, substituted or unsubstituted Ce-Cp aryl, or substituted or

unsubstituted 5 10 10 membered hetercaryl.

{6331] Embodiment 20.  The compound of one of embodiments 1 to 17, wherein R” is a
hydrogen, substituted or unsubstituted C;-Cy alkyl, substituted or unsubstituted 2 to 4 membered
heteroalkyl, substituted or unsubstituted C5-Cq cycloalkyl, substituted or unsubstituted 3 to 6
membered heterocycloalkyl, substituted or unsubstituted phenyl, or substituted or unsubstituted 5

to 6 membered heteroaryl.

{6332] Embodiment 2. The compound of one of embodiments 1 to 17, wherein R” is a

hydrogen, unsubstituted C,-C, alkyl.

[6333] Embodiment22.  The compound of one of embodiments 1 to 17, wherein R’ is an

unsubstituted methyl or unsubstituted ethyl.

[0334] Embodiment23.  The compound of one of embodiments 1 to 22, wherein R is a
hydrogen, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted
139
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or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or

unsubstituted aryl, or substituted or unsubstituted heteroaryl.

[6335] Embodiment24.  The compound of one of embodiments 1 to 22, wherein R is a
hydrogen, substituted or unsubstituted C,-Cp alkyl, substituted or unsubstituted 2 to 8 membered
heteroalkyl, substituted or unsubstituted C3-Cg cycloalkyl, substituted or unsubstituted 3 10 8
membered heterocycloalkyl, substituted or unsubstituted Co-Cyp aryl, or substituted or

unsubstituted S to 10 membered heteroaryl.

[6336] Embodiment25.  The compound of one of embodiments 1 to 22, wherein R is a
hydrogen, substituted or unsubstituted C;-Cy alkyl, substituted or unsubstituted 2 to 4 membered
hetercalkyl, substituted or unsubstituted C3-Cq cycloalkyl, substituted or unsubstituted 3 to 6
membered heterocycloalkyl, substituted or unsubstituted phenyl, or substituted or unsubstituted 5

to 6 membered heteroaryl.

[6337] Embodiment26.  The compound of one of embodiments 1 to 22, wherein R is a

hydrogen, unsubstituted C1-Cy alkyl.

{0338] Embodiment 27.  The compound of one of embodiments 1 to 22, wherein R® is an

unsubstituted methyl or unsubstituted ethyl.

[0339] Embodiment 28.  The compound of one of embodiments 1 to 27, wherein L' is
independently a bond, substituted or unsubstituted alkvlene, substituted or unsubstituted
alkenylene, substituted or unsubstituted hetercalkylene, or substituted or unsubstituted

hetercalkenylene.

[0340] Embodiment29.  The compound of one of embodiments 1 to 27, wherein L' is
independently a bond, substituted or unsubstituted C-C, alkylene, substituted or unsubstituted
(,-C, alkenylene, substituted or unsubstituted 2 to 4 membered heteroalkylene, or substituted or

unsubstituted 3 to 4 membered hetercalkenylene.

[6341] Embodiment30.  The compound of one of embodiments 1 to 27, wherein L' is
independently a bond, unsubstituted C,-Cy alkylene, unsubstituted C,-C,y alkenylene,
unsubstituted 2 to 4 membered heteroalkylene, or unsubstituted 3 to 4 membered

heteroalkenylene.
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{0342] Embodiment3t.  The compound of one of embodiments 1 to 27, wherein L' is

independently an unsubstituted C,-Cs alkylene or unsubstituted C,-C5 alkenylene.

[0343] Embodiment32.  The compound of one of embodiments 1 to 27, wherein L' is

independently an unsubstituted ethylene or unsubstituted ethenylene.

{0344] Embodiment33.  The compound of embodiment 1, wherein the compound is:

{0345] Embodiment34.  The compound of one of embodiments 1 to 33, wherein said

compound 18 an antagonist of a nuclear receptor.

{8346] Embodiment35  The compound of one of emnbodiments 1 to 33, wherein said

compound is an antagonist of an androgen receptor.

{0347] Embodiment36. A pharmaceutical composition comprising a compound of one of
embodiments 1 to 35 or a pharmaceutically acceptable salt thereof, and a pharmaceutically

acceptable excipient.

{0348] Embodiment37. A method of ireating a disease associated with androgen receptor
activity in a patient in need of such treatment, said method comprising admuinistering a
therapeutically effective amount of a compound of one of embodiments 1t0 35, or a

pharmaceutically acceptable salt thereof.
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{0349] Embodiment 38. A method of treating cancer in a patient in need of such treatment,
said method comprising adminustering a therapeutically effective amount of a corapound of one

of embodiments 1 to 35, or a pharmaceutically acceptable salt thereof.

i835¢] Embodiment 39, The method of embodiment 38, wherein said cancer is prostate
cancer.

{0351] Embodiment 40, The method of embodiment 38, wherein said cancer 15 hormone
sensitive prostate cancer.

{0352] Embodiment4l.  The method of embodiment 38, wherein said cancer 1s hormone

refractory prostate cancer.

{8353] Embodiment 42 A method of inhibiting androgen receptor activity, said method
comprising contacting an androgen receptor with an effective amount of a compound of one of

embodiments 1 10 35,

{0354] Embodiment Al. A compound, or a pharmaceutically acceptable salt thereof, having

the formula:

R3

{1y wherein R" is hydrogen or substituted or
unsubstituted pyrid-2-yl; R* is independently a hydrogen,

halogen, ~-CX%s, -CHXY, -CH:X', -CN, -8OuRY, -S0,.NR'R®, ~-NHNR'R?, ~ONR'R?,
~NHC=(O)NHNR'R®,

“NHC=(O)NR'R®, -N(O) o, -NR'R® -C{OR’, -C(0)-0R’, -C(HINR'R® -OR'?, -NR'SO,R", -
NR'C= (DR, -NR'C(0)-0R’, -NR'OR’, -OCX?;, -OCHXY, ~-OCH: X%, substituted or
unsubstituted alkyl, substituted or unsubstituted hetercalkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted arvl, or
substituted or unsubstituted heteroaryl; R’ is independently a hydrogen,

halogen, -CX’5, <CHX?,, -CH, X, -CN, -SO:RY, -SO:NRYRY ) -NHNH,, ~ONR'RY,
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—NHC=(O)NHNH,,

“NHC=(ONR"RY -N(O)ys, -NRMRY, -C(ORD, -C(O)-ORD, -C(ONRMRY, -ORM -
NRMSORY, NRUMC=(OR", -NR"C(O)-ORY, NRYORY, 00X, -OCHX,, -OCH, X,
substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or
unsubstituted aryl, or substituted or unsubstituted hetercaryl; R/, R, R, R R' RY RY, and
R'* are independently hydrogen,

halogen, -CXs, -CHX,, -CH,X, -OCXj;, -OCHX,, -OCH,X, -CN, -OH, -NH,, -COOH, -CONH,
, -NO,, -SH, -SO3H, -SO4H, -SO,NH,, ~NHNH;, ~ONH,, ~NHC=(0)NHNH,, ~NHC=(0)NH,,
~-NHSG,H, -NHC= (OH, -NHC(0)-0OH, -NHOH, substituted or unsubstituted alkvl, substituted
or unsubstituted heteroalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
heterocycloalkyl, substituted or unsubstituted aryl, or substituted or unsubstituted heteroaryl; R’
and R* substituents bonded to the same nitrogen atom may optionally be joined to form a
substituted or unsubstituted heterocycloalkyl or substituted or unsubstituted hetercaryl; R'! and
R substituents bonded to the same nitrogen atom may optionally be joined to form a substituted
or unsubstituted heterocycloalkyl or substituted or unsubstituted heteroaryl; R” is independently
hydrogen, a -CX*5, -CHXY, -CHoX®, -CN, -C(OM, -C(OYOH, -C(OYNH,, substituted or
unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, or
substituted or unsubstituted heteroaryl; R’ is independently a hydrogen,

halogen, -CX3, -CHX,, -CH, X, -CN, -C{OH, -C{O)YOH, ~C(O)NH,, substituted or
unsubstituted alkyl, substituted or unsubstituted hetercalkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, or
substituted or unsubstituted heteroaryl; R® is independently a hydrogen,

halogen, -CX%, -CHX®,, -CH,X°-CN, -C(O)H, -C(OYOH, -C(O)NH,, substituted or
unsubstituted alkyl, substituted or unsubstituted hetercalkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, or
substituted or unsubstituted heteroaryl; L' is independently a bond, substituted or unsubstituted
alkylene, substituted or unsubstituted alkenylene, substituted or unsubstituted alkynylene,
substituted or unsubstituted hetercalkylene, substituted or unsubstituted heteroalkenylene, or

substituted or unsubstituted heteroalkynylene; m2, m3, v2, and v3 are independently 1 or 2; n2
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and n3 are independently an integer from 0 to 4; X, X°, 3, X%, X°, and X° are independently —

Cl, -Br, -1, or -F.

{0385] Embodiment A2, The corapound of embodiment A1, having the formula:

2

R
ST M
R® ,
(ID) wherein R is independently a

halogen, -CX'"s, -CHX",, -CH,; X", -CN, -SO,;R", -80,;sNR'RY, -NHNRR"", -ONR"*R"’,
~NHC=(O)NHNR'’R",

“NHC=(O)NR'RY, -N{O)us, -NRRY -C(ORY -C(0)-OR"® -C(ONR'RY, -ORY, -
NRSO,RY, -NRMC=(OR", -NR'C(O)OR™, -NROR"®, -OCX";, -OCHX",, -OCH, X",

substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or
unsubstituted aryl, or substituted or unsubstituted heteroaryl; R RY R™ and RY are
independently hydrogen,

halogen, -CXj, -CHX,, -CHyX, -OCX,, -OCHX,, -OCH,X, -CN, -OH, -NH,, -COOH, -CONH,
, -NQO,, -8H, -80;3H, -8OH, -S0;INH;, -NHNH,, -ONH,, -NHC=(O)NHNH,, -NHC=(O)NH;,
-NHSOLH, -NHC=({)H, -NHC(O)OH, -NHOH, substituted or unsubstituted alkyl, substituted or
unsubstituted heteroalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
heterocycloalkyl, substituted or unsubstituted arvl, or substituted or unsubstituted heteroaryl; R'®
and R'7 substituents bonded to the same nitrogen atom may optionally be joined to form a
substituted or unsubstituted heterocycloalkyl or substituted or unsubstituted heteroaryl; m15 and
vi5 are independently 1 or 2; n15 is independently an integer from 0 to 4; z is an integer from 0

o4, X is independently -Cl, -Br, -1, or -F

[0356] Embodiment A3.  The compound of embodiment A2, wherein R" is independently a
halogen, -CX";, -CHX",, -CH, X", -CN,
~NHNH,, -NG,, -NH,, -C(OMH, -C{O)OH, -C{ONH,, -OH, -NHC(OYOH, -OCX "3, -OCHX",,

-OCH, XU? substituted or unsubstituted C;-Cy atkyl, substituted or unsubstituted 2 to 8 membered
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heteroalkyl, substituted or unsubstituted C;-Cy cycloalkyl, substituted or unsubstituted 3 t0 8
membered heterocycloalkyl, substituted or unsubstituted Ce-Cio aryl, or substituted or

unsubstituted 5 to 10 membered heteroaryl.

[0357] Embodiment Ad4.  The compound of embodiment A2, wherein RY is independently a
halogen, -CX"5, -CN, -NH,, -OH, substituted or unsubstituted C-C; alkyl, substituted or
unsubstituted 2 to 4 membered hetercalkyl, substituted or unsubstituted C3-Cq, cycloalkyl,
substituted or unsubstituted 3 to 6 membered heterocycloalkyl, substituted or unsubstituted

phenyl, or substituted or unsubstituted 5 to 6 membered heteroaryl.

[0358] Embodiment AS.  The compound of embodiment A2, wherein RY is independently a
halogen, SCXP -CHXY,, -CHXY, -CN, -NH,, -OH, unsubstituted C,-C; alkyl, or

unsubstituted 2 to 4 membered heteroalkyl.

{6359] Embodiment A6.  The compound of embodiment A2, wherein R" is independently a
halogen, -CXP5, -CHXY,, -CHLX", unsubstituted methyl, unsubstituted ethyl, unsubstituted

isopropyl, unsubstituted methoxy, or unsubstituted ethoxy.

0360] Embodiment A7.  The compound of embodiment A2, wherein R" is independently
p I \

a-CX';, -CHX",, -CH,X", unsubstituted methyl, or ethyl.

[6361] Embodiment A8,  The compound of embodiment A2, wherein R" is independently
a "{:X153, CHXP 2, -CHLXY or unsubstituted methyl,
{6362] Embodiment A9.  The compound of embodiment A2, wherein R" is independently

unsubstituted methyl.

{0363] Embodiment A10. The compound of one of embediments AZ to A9, having the

formula;
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{0364] Embodiment All. The compound of embodiment A1, having the formula:

(1D,

[0365] Embodiment A12. The compound of one of embodiments Al to A11, wherein R is
independently a hydrogen,

halogen, -CX%5, -CHX%, -CH;X’, -CN, -NQ,, -NH,, -OH, -0CX%;, -OCHX",, -OCH, X",
substituted or unsubstituted C1-Cg alkyl, substituted or unsubstituted 2 to § membered
heteroalkyl, substituted or unsubstituted Cs-Cs cycloalkyl, substituted or unsubstituted 3 to 8
membered heterocycloalkyl, substituted or unsubstituted Ce-Cp aryl, or substituted or

unsubstituted 5 10 10 membered hetercaryl.

{6366] Embodiment A13. The compound of one of embodiments Al to A11, wherein R is
independently a hydrogen, halogen, -CX%;, -CHX",, -CH,X*, -OCX?;, -OCHX ,, -OCH, X",
substituted or unsubstituted C,-C4 alkyl, substituted or unsubstituted 2 to 4 membered
hetercalkyl, substituted or unsubstituted C3-Cy; cycloalkyl, substituted or unsubstituted 3 to 6
membered heterocycloalkyl, substituted or unsubstituted phenyl, or substituted or unsubstituted 5

to 6 membered heteroaryl.

[6367] Embodiment Al4. The compound of one of embodiments Al to Al1, wherein R is
independently a hydrogen, halogen, -CX%s, -CHX%, ~CH,X?, unsubstituted C1-Cy atkyl, or

unsubstituted 2 to 4 membered heteroalkyl.

{0368] Embodiment A15. The compound of one of embodiments Al to A11, wherein R is
independently a halogen, -CX%, -CHXY, -CHL, XY, unsubstituted methyl, unsubstituted ethyl,

unsubstituted isopropyl, unsubstituted methoxy, or unsubstituted ethoxy.

{6369] Embodiment A16. The compound of one of embodiments Al to A11, wherein R” is

independently a ~-CX7%;, ~CHX?,, -CH,X’, unsubstituted methyl, or unsubstituted ethyl.
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{6370] Embodiment A17. The compound of one of embodiments Al to A11, wherein R” is

independently a ~-CX’s, -CHX?,, -CHLX’, or unsubstituted methyl.

[6371] Embodiment A18. The compound of one of embodiments Al to A11, wherein R is

independently unsubstituted methyl.

[0372] Embodiment A19. The compound of one of embodiments Al to A18, wherein R’ is
independently a hydrogen,

halogen, -CX’s, -CHX’,, -CH,X’, -CN, -NO,, -NH,, -OH, -0CX’;, -OCHX’,, -OCH, X,
substituted or unsubstituted C1-Cg alkyl, substituted or unsubstituted 2 to § membered
hetercatkyl, substituted or unsubstituted Cs3-Cy cycloalkyl, substituted or unsubstituted 3 to 8
membered heterocycloalkyl, substituted or unsubstituted Ce-Cp aryl, or substituted or

unsubstituted 5 10 10 membered hetercaryl.

{6373] Embodiment A20. The compound of one of embodiments Al to A18, wherein R’ is
independently a hydrogen, halogen, -CX’;, -CHX,, -CH,X°, -OCX’;, -OCHX,, -OCH, X,
substituted or unsubstituted C,-Cy alkyl, substituted or unsubstituted 2 to 4 membered
hetercalkyl, substituted or unsubstituted C3-Cy; cycloalkyl, substituted or unsubstituted 3 to 6
membered heterocycloalkyl, substituted or unsubstituted phenyl, or substituted or unsubstituted 5

to 6 membered heteroaryl.

[6374] Embodiment A21. The compound of one of embodiments Al to A18, wherein R’ is
independently a hvdrogen, halogen, uCX"";, wCHﬁng SCHLXC unsubstituted C1-Cy alkvi, or

unsubstituted 2 to 4 membered heteroalkyl.

[0375] Embodiment A22. The compound of one of embodiments Al to A18, wherein R’ is
independently a halogen, -CX35, -CHXY,, -CHL X, unsubstituted methyl, unsubstituted ethyl,

unsubstituted isopropyl, unsubstituted methoxy, or unsubstituted ethoxy.

[6376] Embodiment A23. The compound of one of embodiments Al to A18, wherein R’ is

independently a ~-CXs, ~CHX,, -CHX', unsubstituted methyl, or unsubstituted ethyl.

[6377] Embodiment A24. The compound of one of embodiments Al to A18, wherein R’ is

independently a MCX33, -CHXBZ, nCHzXS, or unsubstituted methyl.
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{6378] Embodiment A25. The compound of one of embodiments Al to A18, wherein R’ is

independently unsubstituted methyl.

[6379] Embodiment A26. The compound of one of embodiments Al to A25, wherein R” is

independently hydrogen, -C¥F, or substituted or unsubstituted C1-Cy alkyl.

[0380] Embodiment A27. The compound of one of embodiments Al to A25, wherein R” is
independently hydrogen, -CX's, -CHX", -CH, X", unsubstituted methyl, unsubstituted ethyl, or

unsubstituted isopropyl.

[6381] Embodiment A28 The compound of one of embodiments Al to A25, wherein R” is

independently a -CX's, -CHX,, -CH, X", unsubstituted methyl, or unsubstituted ethyl.

[0382] Embodiment A29. The compound of one of embodiments Al to A25, wherein R” is

independently a -CX's, -CHX",, -CH,X", or unsubstituted methyl.

[0383] Embodiment A30. The compound of one of embodiments Al to A25, wherein R” is

independently unsubstituted methyl.

{0384] Embodiment A31. The compound of one of embodiments Al to A30, wherein R’ is a
hydrogen, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted
or unsubstituted cycloallyl, substituted or unsubstituted heterocycloalkyl, substituted or

unsubstituted aryl, or substituted or unsubstituted heteroaryl.

[0385] Embodiment A32. The compound of one of embodiments Al to A30, wherein R’ is a
hydrogen, substituted or unsubstituted C,-Cg altkyl, substituted or unsubstituted 2 to 8 membered
heteroalkyl, substituted or unsubstituted C;-Cy cycloalkyl, substituted or unsubstituted 3 t0 8
membered heterocycloalkyl, substituted or unsubstituted Ce-Cio aryl, or substituted or

unsubstituted 5 to 10 membered heteroaryl.

[0386] Embodiment A33. The compound of one of embodiments Al to A30, wherein R’ is a
hydrogen, substituted or unsubstituted Ci-Cy alkyl, substituted or unsubstituted 2 to 4 membered
heteroalkyl, substituted or unsubstituted C;-Cg cycloatkyl, substituted or unsubstituted 3 to 6
membered heterocycloalkyl, substituted or unsubstituted phenyl, or substituted or unsubstituted 5

to 6 membered heteroarvl.
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{6387] Embodiment A34. The compound of one of embodiments Al to A30, wherein R’ is a

hydrogen, unsubstituted C;-Cy alkyl.

[0388] Embodiment A35. The compound of one of embodiments Al to A30, wherein R’ is

an unsubstituted methyt or unsubstituted ethyl.

[0389] Embodiment A36. The compound of one of embodiments Al to A30, wherein R’ is

independently a —C3°3, -CHX,, -CHyX, unsubstituted methyl, or unsubstituted ethyl.

{6390] Embodiment A37. The compound of one of embodiments Al to A30, wherein R’ is

independently a —CX53, ~CHX52, nCHzXS, or unsubstituted methyl.

[6391] Embodiment A38. The compound of one of embodiments Al to A30, wherein R” is

independently unsubstituted methyl.

[6392] Embodiment A39. The compound of one of embodiments Al to A38, wherein R is a
hydrogen, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted
or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or

unsubstituted aryl, or substituted or unsubstituted heteroaryl.

[6393] Embodiment A40. The compound of one of embodiments Al to A38, wherein R%is a
hydrogen, substituted or unsubstituted C;-Cg alkyl, substituted or unsubstituted 2 to 8 membered
hetercatkyl, substituted or unsubstituted Cs-Cy cycloalkyl, substituted or unsubstituted 3 to 8
membered heterocycloalkyl, substituted or unsubstituted Co-Cip aryl, or substituted or

unsubstituted 5 to 10 membered heteroaryl.

{6394] Embodiment A41. The compound of one of embodiments Al to A38, wherein R®is a
hydrogen, substituted or unsubstituted C;-Cy alkyl, substituted or unsubstituted 2 to 4 membered
hetercatkyl, substituted or unsubstituted Cs5-C;4 cycloalkyl, substituted or unsubstituted 3 to 6

membered heterocycloalkyl, substituted or unsubstituted phenyl, or substituted or unsubstituted 5

to 6 membered heteroaryl.

{6395] Embodiment A42. The compound of one of embodiments Al to A38, wherein R®is a

hydrogen, unsubstituted C,-Cy alkyl.
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{6396] Embodiment A43. The compound of one of embodiments Al to A38, wherein R® is

an unsubstituted methyl or unsubstituted ethyl.

[6397] Embodiment A44. The compound of one of embodiments Al to A38, wherein RS is
independently a —CX"s, -CHX®,, -CH,X®, unsubstituted methyl, or unsubstituted ethyl.

[0398] Embodiment A45. The compound of one of embodiments Al to A38, wherein R® is

independently a —CXﬁg, -CHX% -CHZXS, or unsubstituted methyl.

[0399] BEmbodiment A46. The compound of one of embodiments Al to A38, wherein R” is

independently unsubstituted methyl.

[6400] Embodiment A47 The compound of one of emboediments Al to A46, wherein L' is
independently a bond, substituted or unsubstituted alkylene, substituted or unsubstituted
alkenylene, substituted or unsubstituted heteroalkylene, or substituted or unsubstituted

heteroalkenylene.

{6401] Embodiment A48. The compound of one of embodiments Al to A46, wherein L' is
independently a bond, substituted or unsubstituted C,-Cy alkylene, substituted or unsubstituted
C,-Cs alkenylene, substituted or unsubstituted 2 to 4 membered heteroalkylene, or substituted or

unsubstituted 3 to 4 membered hetercalkenylene.

[0402] Embodiment A49. The compound of one of embodiments Al to A46, wherein L' is
independently a bond, unsubstituted C-Cy alkylene, unsubstituted C,-Cy alkenylene,
unsubstituted 2 to 4 membered hetercalkylene, or unsubstituted 3 to 4 membered

heteroalkenylene.

[0403] Embodiment A50. The compound of one of embodiments Al to A46, wherein L' is

independently an unsubstituted C,-Cs alkylene or unsubstituted C,-C; alkenylene.

{0404] Embodiment A51. The compound of one of embodiments Al to A46, wherein L' is

independently an unsubstituted ethylene or unsubstituted ethenylene.

[0405] Embodiment A52. The compound of one of embodiments Al to A46, wherein L' is

S &F

independently
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{0406] Embodiment A53. The compound of embodiment A1, wherein the compound is:

i8407] Embodiment A54. The compound of one of embodiments Al to AS3, wherein said

compound 1s an antagonist of a nuclear receptor,

{0408] Embodiment A55  The compound of one of embodiments Al to AS3, wherein said

compound is an antagonist of an androgen receptor.

{0409] Embodiment A56. A pharmaceutical composition comprising a compound of one of
embodiments Al to A53, or a pharmaceutically acceptable salt thereof, and a pharmaceutically

acceptable excipient.

i841¢] Embodiment AS7. A method of treating a disease associated with androgen receptor
activity in a patient in need of such treatment, said method comprising administering a
therapeutically effective amount of a compound of one of embodiments Al to AS3, ora

pharmaceutically acceptable salt thereof.

{0411] Embodiment AS8. A method of treating cancer in a patient in need of such treatment,
said method comprising administering a therapeutically effective amount of a compound of one

of embodiments Al to AS53, or a pharmaceutically acceptable salt thereof.
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{0412] Embodiment A59. The method of embodiment A58, wherein said cancer is prostate

Ccancer.

{0413] Embodiment A60. The method of embodiment A58, wherein said cancer 15 hormone

sensitive prostate cancer.

{0414] Embodiment A6l The method of embodiment A58, wherein said cancer 1s hormone

refractory prostate cancer.

{0415] Embodiment A62Z. A method of inhibiting androgen receptor activity, said method
comprising contacting an androgen receptor with an effective amount of a compound of one of

embodimentis Al to AS3.

H. Examples

10416] [Lxample 1. Compound Synthesis and Characterization

{0417] Synthesis of COHPyrv-7 tosylate, D3- COHPyrv-7 tosylate, COHPyrv-24-HES,
COHPyrv-24-D3-HES.

{0418] o6-Dimethylanmino-1 2-dimethylquinolinium tosylate (11-146-4pp). A modification of
the procedure of McDonald et al. (WO20006 078754) was used: A modification of the
procedure of McDonald et al. (WO20006 078754) was used: A solution of 6-
dimethylaminoquinaldine (A, 440 mg, 2. 37 momol) and methyl p-toluenesulphonate (B, 945 mg,
5.08 mmol} in 4 mL of chloroform was heated to reflux for 14 h. The solvent was evaporated and
the residue was triturated twice with refluxing ethyl acetate, then cooled and filtered. The
resulting crude orange precipitate (850 mg, 97% yield), mp 178 — 181 °C was utilized in the next
step without further purification. When the reaction was conducted n refluxing ethyl acetate,

similar results were oblained.

i8419] (A sample of the crude precipitate (47 mg) was purified by chromatography on silica
gel (CH2C12 — MeOH, 100:0 to 90:10) to give an orange solid (16 mg, 34% recovery), mp 192 —
195 °C. ms, 201 (M+), 1H NMR (DMSO-d6) 8 8.71 (1H, d), 832 (1H, d}, 7.85(1H, d), 7.75
(1H, d), 748 (2H, d), 724 (14, ), 7.10 (2H, d), 4 32 (3H, 8}, 3.10 (6H, s), 2.92 (3H, 8}, 2.29
(3H, ).}
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{0420] (BE)-0-Dimethylamino-2-(2-(2,5-diroethyl-1-(3-methylpyridin-2-y)- 1 H-pyrrol-3-
yhethenyl)-1-methylquinolinium tosylate {11-160-1a). COHPyrv-24 Tosylate. Crude 6-
dimethylamino-1,2-dimethylquinolinium tosylate (4.00 g, 10.8 mmol) was dissolved in methanol
{50 mL). 2,5-dimethyl-1-(3~methyl-t-pyridin-2-y1}-1H-pvrrol-3-carboxaldehvde (2.30 g, 10.7
mmol)}, piperidine (160 mg, 1.88 mmol) and 3A molecular sieves were added and the mixture

was refluxed under molecular sieves for 24 hours in a nitrogen atmosphere. The molecuiar

sieves were removed by decanting and the supernatant was evaporated in vacuo then
chromatographed on silica gel (7 X 16 cm) with CH2CI2-MeOH (100:0 to 95:5 to 93:7) to afford
the product (1.39 g, 23%) as a dark red solid. ms, 397 (M"), NMR '"H NMR (DMSO-de) 5 8.48
(2H, ABq), 8.22 (1H, d), 8.08 (1H, d), 7.96 (1H, 1), 7.61 (1H, dd), 7.47 (2H, d), 7.42 (1H, d),
7.33 (1H, d), 7.26 (1H, ), 7.22 (2H, m), 7.102H, d), 6.72 (1H, s), 437 GH. 5), 3.10 B3H, 5), 2.54
(3H, s}, 2.31 GH, s), 2.28 (3H, ).
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{0421} (E)-6-Dimethylamino-2-(2-(2,5-dimethyl-1-(3-methyipyridin-2-y1}- 1 H-pyrrol-3-
yhethenyl)-1-methylquinolinium hydroxyethanesulfonate. COHPyrv-24
hydroxyethanesuifonate. aj Synthesis of Dowex 1X8 isoethionate Suspended 10 grams (12
milliequivalents) of Dowex 1X8 chloride form in a solution of 50 mmoles of sodium
hydroxyethanesulfonate tn a minimum amount of water. Stirred for 10 minutes, filtered, and
resuspended the residue (resin} in a fresh solution of 25 mmoles of sodium
hydroxyethanesulfonate in a minimum amount of water. Stirred for 10 minutes, filtered, and
washed with 3 x 50 mL water, then 3 x 50 mL methanol. Air-dried and stripped solvent under
vacuum, then weighed and calculated the milliequivalents per gram; b) on exchange reaction
Dissolved 1.1 ¢ (1.48 mmoles) of COHPyrv-24 tosylate in 2 minimum amount of 50/50
MeOH/H20. Added 7.5 milliegivalents of Dowex 1X8 isoethionate and stirred for 30 minutes.
Filtered and collect the colored filtrate. Wash 1x with H20, 1x with 50/50 MeOH/H20, and then
wash with MeOH until the filirate and resin are colorless. Combined the filtrate and washes,

strip solvent, vacuum dry and submit for NMR and mass spec on the COHPyrv-24-HES.

10422] (1-d;)-6-Dimethylamino-1,2-dimethylquinolinium tosylate {11-158-1p}. This was
prepared by the same procedure from da-methyl p-toluenesulphonate. ms, 204 (M+), 'H NMR as

above, but no signal at 4.32 ppm.

16423] (E)-6-Dimethylamino-2-(2-(2,5-dimethyl-1H-pyrrol-3-yhethenyl)-1-
methylquinolinium tosylate (11-147-2a). COHPyrv-7 tosylate. Crude 6-dimethylamino-1,2-
dimethylquinolinium tosylate (50 mg, 0.134 mmol) was dissolved in methanol (0.5 mL). 2,5-
Dimethyl-1H-pyrrole-3-carboxaldehyde (17 mg, 0.138 mmol} and piperidine (1.7 mg, 0.02
mmol) were added and the mixture was stirred for 3 days at 70 °C. The solvent was evaporated,
and the residue was chromatographed on silica gel gel (CH,Cly — MeOH, 100:0t0 95:5) to give a
deep red solid (12 mg, 19% vield). NMR 'H NMR (DMSO-de) 5 11.15 (1H, s), 8.40 (2H,
ABq), 8.16 (1H, d), 7.99 (1H, d), 7.54 (1H, d), 7.46 (2H, &), 7.19 (2H, ), 7.08 (2H, d), 7.01 (1H,
d), 6.38 (1H, s), 4.28 (3H, s), 3.08 (6H, s), 2.40 (3H, ), 2.29 (3H, s), 2.18 (3H, 3).

{8424] (E)-6-Dimethylamino-2-(2-(2,5-dimethyl-1-(3-methyipyridin-2-yl}- 1H-pyrrol-3-
yhethenyl)-T-methylquinolinium tosylate (11-151-1a; 11-160-1a). COHPyrv-24. Prepared by
the same procedure as COHPyrv-7 from 2,5-dimethyl-1-(3-methyl-1-pyridin-2-y)-1H-pyrrol-3-

carboxaldehyde. Deep red solid (19% vield). ms, 397 (M), NMR 'H NMR (DM SO-de) & 8.48
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(ZH, ABq), 8.22 (1H, d), 8.08 (1H, d), 7.96 (1H, 1), 7.61 (1H, dd), 7.47 (2H, d), 7.42 (1H, d),
7.33 (1H, d), 7.26 (1H, s), 7.22 (2H, m), 7.102H, d), 6.72 (1H, s), 4.37 (3H, s, 3.10 3H, s), 2.54
(3H, 5), 2.31 (3H, 5), 2.28 3H, 5).

{8425] (1-d5)-(E}-6-Dimethylamino-2-(2-(2,5-dimethyl-1-(3-methylpyridin-2-yl}-1H-pyrrol-3-
yhethenyl)-T-methylquinolinium tosylate (11-151-1a). COHPyrv-24-D3 tosviate. Prepared by
the same procedure as the non-deuterated compound. Deep red solid (19% vield). ms, 400 (M),

NMR 'H NMR (DMSO-ds) as above but no signal at 4.37 ppm.

{0426] (E)-6-Dinethylamino-2-(2-(2,5-dimethyi-1-3-methyipyridin-2-y1}-1H-pyrrol-3-

yhiethenyl)-1-methylquinolinium isethionate COH Pyrv-24 hyvdroxyethanesulfonate.

i8427] Preparation of Dowex 1x8 HES. Dowex 1x8 Cl (5 g) was suspended in a minimum
amount of water (10 mL), stirred for 10 min and filtered. The residue was suspended in a freshly
prepared sodium isethionate (3.7 g, 25 mmol} sclution in water (10 mL). The mixture was stirred
for 10 min, filtered and the residue was washed with water {50 mL x 3} and methanol (50 mL x
3} successively. The resin was dried by vacuum suction for 15 min to give Dowex 1x8

isethionate (4.0 g, 0.96 milliequivalent/g).

{0428] Synthesis of COHPyrv-24-HES. To a solution of CoHPyrv-24 (30 mg, 0.04 mmol} in
50:50, MeOH: H,O (1.5 mL) was added Dowex 1x8 iscethionate (0.21 g, 0.2 meg) and the
mixture was stirred at room teraperature for 30 min. The resulting mixture was then filtered and
washed with water, $6:50 MeOH/H2( and Me(OH successively (50 mL total vol ) until the resin
turned colorless. The filtrate was concentrated and dried under high vacuum to give 29 mg of the

title compound.

{0429] Large scale synthesis of COHPyrv-24-HES. To a solution of CoHPyrv-24 (1.1 g, 19
mmol} in 50:50, MeOH: H,0 (25 mL) was added Dowex 1x8 isoethionate (0.21 g, 0.2 meq) and
the resulting nuxture was stirred at room temperature for 30 min. The resulting mixture was then
filtered and washed with water, 50:50 MeCOH/H20 and MeOH successively until the resin turned
colorless. The combived filtrate was concentrated and dried under high vacuum to give 0.99 g of
the title compound. MS calculated for CsoHyoNsOsS;: 648.23, found 647 (M-H)', 398 (I\/qu{E}ES).
"H NMR (499 MHz, Methanol-d4) § 8.45 (d, J=9.1 Hz, 1H), 8.20 (dd, /= 23.3, 9.4 Hz, 2H),
B.05~792(m,2H), 764 (dd, /=97, 3.0Hz, 1H), 744 (dd, /=175, 77 Hz, 1H), 728 - 7.13
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(m, 4H), 6.59 (d, /= 1.3 Hz, 1H), 4.40 (s, 3H), 3.92 (t, J= 6.9 Hz, 2H), 3.35 (s, 3H), 3.20 (s,
1H), 3.17 (s, 6H), 3.06 — 2.99 (m, 2H), 2.61 (5, 3H), 2.30 (5, 3H), 2.11 (d, /= 1.0 Hz, 3H).

{0430] Solubility: 10 mg/mL in MeOH, 6 mg/mL in DMSO and 2.5 mg/ml EtOH

{8431] Synthesis of COHPyrv-24-D3-HES. To a solution of CoHPyrv-24-D3 tosyiate (30 mg,
0.05 mmol) in 50:50, MeOH: H;0 (4 mL) was added Dowex 1x8 isoethionate (0.21 g, 0.2 meqg)
and the mixture was stirred at room temperature for 30 min. The resulting mixture was then
filtered and washed with water, 50:50 MeQOH/H2C and MeOH successively until the resin turned
colortess. The combined filtrate was concentrated and dried under high vacuum to give 26 8 mg
of the title compound. MS calculated for C28H3 1D3N404S: 525.25, found 400.7 (M™-HES). 'H
NMR (499 MHz, Methanol-d4) & 8.45 (d, /= 9.1 Hz, 1), 8.20 (dd, /= 27.1, 9.5 Hz, 2H),8.05 -
7.91 (m, 2H), 7.64 (dd, J=9.7, 3.0 Hz, 1H), 7.51 — 7.40 {m, 1H), 7.30 ~ 7.12 (m, 3H}, 6.59 (d, J
= 1.2 Hz, 1H), 4.56 (s, 1), 3.92 (1, J= 6.9 Hz, 2H), 3.35 (s, 2H), 3.17 (s, 6H), 3.03 (¢, /= 7.0
Hz, 3H), 2.60 (s, 3H), 2.30 (s, 3H), 2.11 (d, /= 1.0 Hz, 3H).

{0432] Compound characterization includes AR inhibition Luciferase assays, ICsg
determination in PC cell lines, synergy with competitive antagonist, activity against AR splice
variants { Transfected ARvs and 22Rv1 cells), specificity for the DNA binding domain, AR
inhibitor tested with in vivo gPCR, in vive inhibition of AR-regulated genes in mouse prostate
and human PC xenograft tissue (¢PCR) characterized; PC growth antagonism tested with growth
curves in AR+ and AR- PC cell lines, growth curve in enzalutamide-resistant cell line, inhibition
of LNCaP xenograft growth in vivo, solubility characterized in various solutions; toxicity
measured with single dose and once datly dosing MTD determination by vartous routes;

pharmacokinetics characterized by 1V, IP, oral for various preparations.

{0433] Summary of structure, narne, MW, AR inhibitory potential (nM) and LNCaP growth
inhibition (300 nM) is tabulated following.

Structure (salt of compound) Name of MW AR LNCaP
compound inhibitory | growth

potential inhibition

{(nM} at 300nM
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COH 477.62 ~500 nM 100%
Pyrv-7,

COHP7, P7

COH 74093 | ~454nM | 100%
Pyrv-24,

COHP24,
P24

10434]  lLxample 2. Luciferase assay 1Csg determination and synergy with bicalutamide.

{0435] As depicted in FIG. 3, relative luciferase activity was used to determine ICS0 values
under conditions of no drug, HDT+p24 and DHT+p7. For all transfections, pools of LNCaP
cells were transtected using Lipofectamine Plus (Invitrogen) with pRL~-SV40 (Promega) and
PSA-luciferase. The following day, the cells were replated, drugs were added, and 24hrs later
huciterase production was measured (Dual huciferase assay kit, Promega). Mean-effect plots
{logfcompound] vs log{fractional effect]) were generated to determine the ICso values for each
compound or combinations of compounds at constant ratios. Microsoft Excel was used to
calculate the statistics for a line using the “least squares” method. The F statistic was used to
determine whether the observed relationship between the dependent and independent variables
oceurred by chance. Only data with an 1” value greater than 0.95 and an F value that was greater
than that indicated by the F table for alpha=0.05 were used for analysis. The methods of Chou
and Talalay were used to determine whether two compounds had antagonistic, additive, or
synergistic reactions toward each other (13). Briefly, a combination index (CI) was established

for a range of fractional effects, where a CI~1 indicates additivity, CI > 1 indicates antagonism,
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and a CI < 1 indicates synergy. The CU's were based upon a non-exclusive assumption, which
was indicated by the slope of the line of the combination of drugs from the mean-effect plot.
However, CI's based upon an exclusive assumption were similar. The table of FIG. 3 tabulated
the drug combination, cell type, expected IC50, actual (observed) IC50, and combination index

at 150, under the assumption of mutually non-exclusivity.
{0436] FExample 3. Activity against AR splice variants.

10437] Activity against AR splice variants was determined for AR-V7 (FIG. 4A) and AR-
VO (FIG. 4B). 1-2 days prior to transfection, cells were placed in media containing charcoal-
stripped serum. For all transfections, pools of LNCaP cells were transfected using Lipofectamine
Plus (Invitrogen) with PSA-luciferase and AR variant expression plasmids. The following day,
the cells were plated 1o quadruplicate with indicated drugs (BiC = bicalutamide) in 96 well
plates. 24hrs later luciferase production was measured (Dual luciferase assay kit, Promega). Asis
evident, the competitive antagonist BiC had no ability to inhibit ARv-mediated transcription of

the luciferase reporter while the non-competitive AR inhibitors COH-P7 and P24 did.
10438] Fxample 4. Specificity for DNA binding domain.

10439] 1-2 days prior to transfection, cells were placed in media containing charcoal-stripped
serum. For all transfections, pools of LNCaP cells were transtected using Lipofectamine Plus
{(Invitrogen) with PSA-luciferase or LexA-luciferase reporter plasmids and, where indicated,
ARNTD-Lex ADBID-ARLBD expression plasmid. The following day, the cells were plated in
quadruplicate with indicated drugs (BiC = bicalutamide) in 96 well plates. 24hrs later luciferase
production was measured (Dual luciferase assay kit, Promega). As 15 evident, P7 and P24 do not
inhibit the transcriptional activity of an AR construct with the DBD replaced with that of the

Lex A protein but BiC does.
{0440] Lxample 5. Inhibition of AR activity in vivo.

{0441] Total RNA was isolated from homogenized prostate ot tumor tissue using an RNAeasy
kit ((Qiagen). RINA was reverse-transcribed (MMLV-RT; Invitrogen}, and the expression of
androgen-regulated genes was assessed by gPCR using a StepOne Real Time PCR System
{Applied Biosystems), using SYBR green (Invitrogen) as the detecting dye and Rox (Invitrogen)

as the reterence dyve. Differences between treated (x) and no DHT control (y) samples were
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normalized to RPL19 transcript fevels (i.e., androgen-unresponsive) and determined with the
following calculation: (2[Ctxgenel - Ctygene 1 1/(2[CixRPL19 - CtyRPL19}). ANOV A methods
were used to determine statistically significant differences among the groups using a Tukey test
for planned comparisons. gRT-PCR of prostate tissues demounstrates inhibition of AR target

genes.
10442}  FExample 6. Inhibition of PC cell growth in culture.

{0443] For growth curves, cells were transferred to charcoal-stripped media three days before
they were sphit and plated at a density of approximately 20,000 cells/well in 48 well plates, in
quadruplicate. The assay was repeated three times. The following day, medium with the
indicated drugs was added to the cells. Proliferation was determined by measuring the DNA
content of the cells in each well. Each day, the cells were fixed in 100% cold methanol, followed
by staining for Smin at RT with 0.2ng/mL 4',6-dianmidino-2-phenylindole (DAPI) in PBS. The
cells were washed with PBS, then read on a fluorescence plate reader (FPR) using 365/439
excitation/emission wavelengths. A student’s T test was used to determine significant differences
among populations. Androgen dependent LNCaP cells responded to DHT and were inhibited by
P24, P7 and enzalutamide (enz). Androgen-independent, AR splice variant expressing 22Rv1
cells did not respond to DHT, as expected, and were inhibited by P24, P7, but not the
competitive antagonist enz. DUT45 cells are an AR-negative prostate cancer cell ineused as a
toxicity control and to demonstrate the on target effect of AR inhibitors; they were not

significantly inhibited by any drug treatment.
10444]  Fxample 7. Inhibition of xenograft growth in vivo.

{0445] FIG. 5 depicts the effect of control, castrate, COHP7and COHP24 on growth relative to
intbital turnor size. All animal experiments were approved by the City of Hope IACUC. Male
nude mice were injected with 2x10° LNCaP cells mixed with matrigel (1:1) subcutaneously into
the dorsal flank. At the onset of palpable tumor (2-3 weeks), an osmotic pump (Alzet 1004)
designed to deliver Smg/kg/day of P7 or P24 1n 100mg/ml hydroxypropyl beta cyclodextrin was
implanted in the intraperitoneal cavity. Tumor growth was measured weekly by caliper until the
tumor reached 15mm in diameter (TACUC endpoint) or the pump expired (four weeks), at which

point animals were euthanized and organs and tumors harvested for downstream analysis. Tumor
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. ; , . 3/2 .

volume was estimated by the formula: V = #/6%f (I*w)™"". Growth rate was determined by the
percent increase over intial tumor volume over ime. ANOVA methods were used to determine
statistically significant differences among the groups using the final growth rate measurement for

each animal.
10446]  Lxample 8. Solubility and 1Csg studies.

{0447] IC50 and solubility data (mg/mL) for pyrvinium, P7 and P24 for DMSO, acetonitrile,
ethanol, buffer B {aqueous), beta-cyclodextrin, and gamma-cyclodextrin are tabulated following.
ICS50 activity in PCA-luciferase activity assay 15 an average of S+ experiments in LNCaP and

LAPC4 cells.

Drug s Solubility (mg/ml)

DMSO | Acetonitrile | Ethanol | Buffer B Beta Gamma
{aqueous} { cyclodextnin | cyclodexinin

Pyrvimigm | ~50nM ~10 <5 <1 <] <] <}
P7 ~4300M | ~10 <& ~5 <5 ~5 ~3
P24 ~1530nM | ~10 <5 ~5 >10 50-100 ~50

10448] Lxample 9. Toxicity studies.

{0449] Toxicity studies demonstrate that P7 & P24 show similar tox profiles. In DMSO/PBS
formulation, with MTD single dose: IV: ~Img/kg; PO (oral}: not determined due to poor
absorption; and IP: ~Smg/kg With MTD daily dosing: IP: ~1 mg/kg. In Beta cyclodextrin

formulation: MTD single dose: IV: not determined; PO {(oral};, ~200 mg/kg, IP: >10mg/kg. In
MTD daily dosing: IP: at least 5 mg/kg; PO at least 100 mg/kg.

{04580)  FExample 10. Initial single dose PK: DMSO/PES formulation.

{0451] As depicted in FIG. 6A (P7) and FIG. 6B (P24), single dose PK studies were conducted
for the DMSO/PBS formulation. C57/B6 mice (n=3/time point) were dosed IV or PO {oral
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gavage) with Img/ke P7 or P24, Cardiac blood was harvested at 15min, 30min, lhr, 2hr, 4hr,
Bhr, 24hr and P7 and P24 were quantified by specific and sensitive LC-MS/MS methods

developed at the City of Hope Analvtical Pharmacology Core facility.
10452)  Fxample 11, Further PK studies.

{0453] As depicted in FIG. 7, further PK studies were conducted on P7 and P24 in either
DMSO/PBS or BCD formulation. Treatment: 1-2 mice with single dose and blood at 0.5, 2 and
24-hrs. These results indicate that there is a significant spike in P24 initially after administration
in BCD forroulation. In contrast, there is a more continuous peak of P7 in BCD formulation.
There is observed almost no drug in DMSO/PBS formulation. 100 mg/kg P24 PO PK study

ongoing.

10454])  Fxample 12. Residues K609 and P612 of AR are imporitant for compound binding
(P24).

{0455] As depicted in FIG. 14, alanine scanning mutations. For all transfections, pools of PC3
cells were transtected using Lipofectamine Plus (Invitrogen) with PSA-luciferase and AR mutant
plasmids. The following day, the cells were plated in quadruplicate with indicated drugs (enz=
enzalutanude) in 96 well plates. 24hrs later luciferase production was measured (Dual luciferase

assay kit, Promega).
{0486]  Fxample 13. Inhibition of 22Rv] xenografi growth in vivo.

{0457]  As depicted in FIG. 15, 22Rv] cells are a model for envisioned clinical space for
compounds. 22Rv1 cells are castration resistant prostate cancer cells with constritutive
expression of ARV-7. All animal experiments were approved by the City of Hope IACUC. Male
nude mice were injected with 2x10° 22Rv1 cells mixed with matrigel (1:1) subcutaneously into
the dorsal flank. At the onset of palpable tumor (2-3 weeks), 30mg/kg of P24 tn 100mg/m]
hydroxypropyl beta cyclodextrin was given by oral gavage, twice daily. Tumor growth was
measured weekly by caliper until the tumor reached 15mm in diameter (IACUC endpoint) or for
four weeks, at which point animals were euthanized and organs and tumors harvested for
downstrear analysis. Tumor volume was estimated by the formula: V = w/6*f (*w)"? (57).

Growth rate was determined by the percent increase over initial tumor volume over time.
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{0458)  FExample [4. P24 microsomal analysis.

{0459] As depicted in FIG. 16, the concentration of compound P24 solution tested with
incubation with microsomes. Human or mouse microsomes were incubated with 100ng/ml P24
for the indicated times in the presence or absence of NADPH, at which poeint, P24 was quantified
by LC-MS/MS. NADPH dependent demonstrates that it is a CYPP450 dependent metabolism.

The lack of breakdown without NADPH demonstrates chemical stability.
{0468] Fxample [5. P24 metabolites.

{0461} As depicted in FIG. 17, the predicted metabolites of P24 based on microsomal analysis.
FIG. 18 shows a PK study of metabolites in mouse plasma (from associated PK study of P24)

and amounts of P24 and metabolites in mouse plasma over time.

i8462] It 1s understood that the examples and embodiments described herein are for illustrative
purposes only and that various modifications or changes in light thereof will be suggested to
persons skilled in the art and are to be included within the spirit and purview of this application
and scope of the appended claims. All publications, patents, and patent applications cited herein

are hereby incorporated by reference in their entirety for all purposes.



WO 2017/041040 PCT/US2016/050270

WHAT IS CLAIMED IS:

1. A compound, or a pharmaceutically acceptable salt thereof, having the

formula:

wherein
R' is hydrogen or substituted or unsubstituted pyrid-2-v1;
R’ is independently a hvdrogen,
halogen, -CX%, -CHXY,, -CH,X% -CN, -SOpRY, -SO,,NR'R®, -NHNR'R®, —ONR'RY,

SNHC={OWHNR 'RE, -NHC=(OINR'R®, -N{O)m. -NR'R®, -C{O)R’, -C(0)-OR’,

COINR'RE, -ORY -NR'SO,RY -NR'C= ()R, -NR'C(03-OR’, -NR'OR’, -OCX7,
-OCHX,, -OCH,X?, substituted or ansubstituted alkyl, substituted or unsubstituted heteroalkyl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted
or unsubstituted aryl, or substituied or unsubstitited heteroaryl;

R’ is independently a hydrogen,
halogen, -CX’;, -CHX ), -CHX?, -CN, -S0R"Y, -S0ONRYRY, -NHNH,. ~-ONR'RY,
~NHC=(OWHNH,, -NHC=(O)NR"RY, -N(O)s, -NR'RY, -C(ORY,

-C{O)-OR" -C{ONRM'RY, -ORM, -NRISORY, NRYMC=(OR”, -NRVC(O)-

ORP NRUMORY 00X, -OCHX,, -OCH, X, substituted or unsubstituted alkyi, substituted or
unsubstituted heteroalkyl, substituted or unsubstituted cvcloalkyl, substituted or unsubstituted
heterocycloalkyl, substituted or unsubstituted aryl, or substituted or unsubstituted heteroaryl;
rRORY R R RY RV RP and R are independently hydrogen,
halogen, -UXs, -CHX,, -CHX, -OCX;, -OCHX,, -OCH,X, -CN, -OH, -NH,, -COOH, -CONH,;
| -NO,. -SH, -8O3H. -SO4H, -SO,NH,, ~NHNH,, ~ONH,, ~NHC=(O)NHNH,, ~-NHC=(O)NH,,
NHSGH, -NHC= (O)H, -NHC(()-0OH, -NHOH, substituted or unsubstituted alkyvl, substituted
or unsubstituded heteroalkyl, substituted or unsubstituted cycloalkyl, substituled or unsubstituted
heterocycloalkyl, substituted or unsubstituted arvl, or substituted or unsubstituted heteroaryl; R’
and R® substituents bonded to the same nitrogen atom may optionally be joined to form a

substituted or unsubstituted heterocycloalkyl or substituted or unsubstituted heteroaryl; R* and
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R substituents bonded to the same nitrogen atom may optionally be joined to form a substituted
or unsubstituted heterocvcloalkyl or substituted or unsubstituted heteroaryl;

R* is independently hydrogen,
a~-CX*Y, -CHXY, ~-CHX' -ON, -C(OYH. -C(OYOH. -C(O)NH,, substituted or unsubstituted
alkyl, substituted or unsubstituted heteroalkyl, substituted or unsubstituted cyvcloalkyl,
substiituted or unsubstituted heterocycloalkyvl, substituted or unsubstituted arvi, or substituted or
unsubstituted heleroaryl:

R’ is independently a hvdrogen,
halogen. -CX5, -CHX,, -CH,X, -ON, -C(OMH, -C(OYOH, -C{OINH,, substituted or
unsubstituted alkyl, substituted or unsubstituied heteroalkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubsiituied heterocycloalkyl, substituled or unsubstituted arvi, or
substituted or unsubstituted heteroaryl;

R® is independently a hvdrogen,
halogen, CX%5, -CHXS,, -CHX-ON, -C(OMH, ~C{OHYOH, -C(OINH;, substituted or
unsubstitited alkyl, substituted or unsubstituted heteroalkvl, substitited or unsubstituted
cycloalkyl, substituted or unsubstituted heterocvcloalkyl, substituted or unsubstituted arvi, or
substituted or unsubstituted heteroarvi;

L' is independently a bond. substituted or unsubstitated alkylene, substituted or
unsubstituted alkenylene, substituted or unsubstituted alkynylene, substituted or unsubstituted
heteroalkylene, substituted or unsubstituted heteroalkenylene, or substituted or unsubstituted
heteroalkynylene;

m2, m3, v2, and v3 are independently 1 or 2;

n2 and n3 are independently an integer from 0 1o 4;

X, X5 X, XY X0, and XE are independently —Cl, -Br, -1, or -F.

2. The compound of claim 1, having the formula;

2

R
A L”‘QNU
R3

{n

wherein
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R is independently a
halogen, -CX ', -CHX',, <CHX, -CN, -80,:R", -80,sNRIRY, NHNRRY, —ONRRY,
~NHC=(OINHNRRY, -NHC=(OWNR"R", -N(O)s, -NRRY,
CORY™, -C(O)-OR™, -C(OWR'RY_ -OR”, -NR'SO,RY, NRC=(OIR", NRC(OI0ORY,
NRUOR' 00X, -OCHX",, -OCHX", substituted or unsubstituted alkyl, substituted or
unsubstituted heteroalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
heterocveloalkyl, substituted or unsubstituted arvl, or substitited or unsubstituted heteroaryl;

R RY R and R" are independently hvdrogen,
halogen, -CXs, -CHX,, -CHLX, -OCXs, -OCHX,, -OCH,X, -CN, -OH, -NH,, -COOH, -CONH,
, -NO», -SH. -SO3H, -SO4H, -SO,NH,, —“NHNH,, —ONH,, ~NHC=(Q)NHNH,, -NHC=(0)NH,,
NHSGH, -NHC={OH, -NHC(G}OH, -NHOH, substituted or unsubstituted alkyl, substituted or
unsubstituted heteroalkyl, substituted or unsubstituted cvcloalkyl, substituted or unsubstituted
heterocycloalkyl, substituted or unsubstituted arvl, or substituted or unsubstituted heteroaryl; R
and R' substituents bonded to the same nitrogen atom may optionally be joined to form a
substituted or unsubstituted heterocvcloalkyl or substituted or unsubstituted heteroarvl;

R” is independently hydrogen,
a-CxXh, -CHXY, -CHRX, -ON, -C(OMH, -C{O)YOH, -C(O)NH,, substituted or unsubstituted
alkyl, substituted or unsubstituted heteroalkyl, substituted or unsubstituted cvcloalkyl,
substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted arvl, or substituted or
unsubstituted heteroaryl;

mlS and 915 are independently 1 or 2;

115 is independently an integer from 0 to 4,

7 is an integer from O to 4;

X" is independently ~C1, -Br, -1, or -F

3 The compound of claim 2, wherein R" is independently a
halogen, —CX”;;, —CHXJSZ, ~CH,2XIS, -CN,
~NHNH,, -NO,. -NH,, -C{OH, -C(O)OH. -C(OWNH,, -OH, -NHC(OYOH, -0CX Y, -OCHX ",
-OCH, X", substituted or unsubstituted C;-Cs atkvl, substituted or unsubstituted 210 8
membered heteroalkyl, substituted or unsubstituted Cs-Cy cycloalkyl, substituted or unsubstituted
3 to & membered heterocycloalkyvi, substituted or unsubstitited Cg-Cyo aryl, or substituted or

unsubstituted S to 10 membered heteroaryl.

4. The compound of claim 2, wherein R" is independently a
halogen, -CX"5, -CN. -NH>, -OH, substituted or unsubstituted C-Cy alkyl, substituted or
i65
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unsubstituted 2 to 4 membered heteroalkyl, substituted or unsubstituted Cs-Cq cycloalkyl,
substituted or unsubstituted 3 to 6 memberad heterocycloalkyl, substituted or unsubstituted

phenvl, or substituted or unsubstituted S to 6 membered heterparyl.

5. The compound of claim 2, wherein R" is independently a
halogen, -CX';, -CHX",, -CH,XY, -CN, -NH,, -OH, wnsubstituted C1-Cy alkyl, or

unsubstituted 2 to 4 membered heteroalkyl.

6. The compound of claim 2, wherein R' is independently a
halogen, OX P LCHX,, -CHLXY ) unsubstituted methvi, unsubstituied ethyl, unsubstituted
isopropyl, unsubstituted methoxy, or unsubstituted ethoxy.

~

7. The corapound of claim 1, having the formula:

(111).

8. The compound of one of claims 1 to 7, wherein R” is independently a
hydrogen,
halogen, -CX%, -CHX", -CHX2 -CN, -NO,, -NH,, -OH, -0CX?%, -OCHX?,, -OCH, X7,
substituted or unsubstituted C,-Cy alkyi, substituted or unsubstituied 2 to § membered
heteroalkyl, substituted or unsubstituted C5-Cy cycloalkyl, substituied or unsubstituted 3 to 8
membered heterocvcloalkyl, substituted or unsubstituted Ce-Co arvl, or substituted or

unsubstifited 5 to 10 membered heteroaryl.

9. The compound of one of claims 1 to 7, wherein R” is independently a
hydrogen, halogen, -CX%, -CHX?,, -CHX?, -OCX%s, -OCHX?,, -OCH, X", substituted or
unsubstituted C;-Cy alkyl, substituted or unsubstituted 2 to 4 membered heteroatkyl, substituted
or unsubstituied C5-C;, cvcloalkyl, substituted or unsubstituted 3 to 6 membered
heterocycloalkyl, substituted or unsubstituted phenyl, or substituted or unsubstituted 50 6

membered heteroarvl.

10. The compound of one of claims 1 to 7. wherein R” is independently a
hydrogen, halogen, -CX%s, -CHX%, ~CH,X", unsubstituted C,-Cy alkyl, or unsubstituted 2 to 4
memberad heteroalkyl.
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11 The compound of one of claims 1 to 7. wherein R” is independently a
halogen, -CX75, -CHXY, -CHX?, unsubstituted methyl, unsubstituted ethyl, unsubstituted
isopropyl, unsubstituted methoxy, or unsubstituted ethoxy.

12. The compound of one of claims 1 to 7, wherein R’ is independently a
hydrogen,
halogen, -CX’;, -CHX,, -CH;X’, -CN., -NO,, -NH,. -OH, -0CX’;, -OCHX,. -OCH, X,
substituted or unsubstituted C,-Cy alkyi, substituted or unsubstituied 2 to § membered
heteroalkyl, substituted or unsubstituted C5-Cy cycloalkyl, substituied or unsubstituted 3 to 8
membered heterocycloalkyl, substituted or unsubstituted Ce-Cyo aryl, or substituted or

unsubstifited 5 to 10 membered heteroaryl.

13. The compound of one of claims 1 to 7, wherein R’ is independently a
hydrogen, halogen, CXCy, -CHX?,, -CHLXC, 00X s, -OCHX,, -OCH, X, substituted or
unsubstituted C;-Cy alkvl, substituted or unsubstituted 2 to 4 membered heterocaltkyl, substituted
or unsubstituied C5-C;, cvcloalkyl, substituted or unsubstituted 3 to 6 membered
heterocycloalkyl, substituted or unsubstituted phenyl, or substituted or unsubstituted 5 t0 6

membered heteroarvl.

14, The compound of one of claims 1 to 7, wherein R’ is independently a
hydrogen, halogen, -CX's, -CHX ), ~CH,XC, unsubstituted C,-Cy alkyl, or unsubstituted 2 to 4

memberad heteroalkyl.

15. The compound of one of claims 1 to 7, wherein R’ is independently a
halogen, CXy, -CHXC,, -CHLXC, unsubstituted methyl, unsubsiituted ethyl, unsubstituted
1sopropyl, unsubstituted methoxy, or unsubstituted ethoxy.

16. The compound of one of claims 1 to 7, wherein R is independently

hvdrogen, -CFs, or substituted or unsubstituted C:-Cs alkyl

17.  The compound of one of claims 1 to 7, wherein R” is independently
hydrogen, CX*, -CHXY, -CHLX?, unsubstituted roethyl, unsubstituted ethyl, or unsubstituted

isopropyl.

18. The compound of one of claims 1 to 7, wherein R is a hydrogen,

substituted or unsubstituted alkyvl, substituted or unsubstituted heteroalkyl, substituted or
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unsubstituted cveloalkyl, substituted or unsubstifuted heterocvcloalkyl, substituted or

unsubstitiited arvl, or substituted or unsubstituted heteroaryl.

19. The compound of one of claims 1 to 7, wherein R is a hydrogen,
substituted or unsubstituted C1-Cy alkyi, substituted or unsubstituted 2 to 8 membered
heteroalkyl, substituted or unsubstituted Cs5-Cs cycloalkyl, substituted or unsubstituted 30 8
membered heterocycloalkyl, substituted or unsubstituted Ce-Cyp arvl, or substituted or

unsubstituted S to 10 membered heteroaryl.

20.  The compound of one of claims 1 to 7, wherein R’ is a hydrogen,
subsiituted or unsubstituted C;-Cy alkyl, substituted or unsubstituted 2 to 4 membered
heteroalkyl, substituted or unsubstituted Cs-Cq cycloalkyl, substituted or unsubstituted 310 6
memberad heterocvcloalkyl, substituted or unsubstituted phenyl, or substituted or unsubstituted 5

o 6 membered heteroarvl.

21 The compound of one of claims 1 to 7, wherein R is a hydrogen,

unsubstituted C;-Cy alkvl

22, The compound of one of claims 1 to 7, wherein R’ is an unsubstituted

methy! or unsubstituted ethyl.

23 The compound of one of claims 1 to 7. wherein R® is a hvdrogen,
substiituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or
unsubstituted cveloalkyl, substituted or unsubstifuted heterocvcloalkyl, substituted or

unsubstitited arvl, or substituted or unsubstituted heteroaryl.

24. The compound of one of claims 1 to 7, wherein R” is a hydrogen,
substituted or unsubstituted C1-Cy alkyi, substituted or unsubstituted 2 to 8 membered
heteroalkyl, substituted or unsubstituted Cs5-Cs cycloalkyl, substituted or unsubstituted 30 8
membered heterocycloalkyl, substituted or unsubstituted Ce-Cyo arvl, or substituted or

unsubstituted 5 to 10 membered heteroaryl.

25, The compound of one of claims 1 to 7, wherein R® is a hydrogen,
subsiituted or unsubstituted C;-Cy alkyl, substituted or unsubstituted 2 to 4 membered
heteroalkyl, substituted or unsubstituted Cs-Cq cycloalkyl, substituted or unsubstituted 3t0 6
memberad heterocvcloalkyl, substituted or unsubstituted phenyl, or substituted or unsubstituted 5

to 6 membered heteroaryl.
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26.  The compound of one of clairs 1 to 7, wherein R® is a hydrogen,

unsubstituted C-Cy alkyl,

27 The compound of one of claims 1 to 7, wherein R® is an unsubstituted
methyl or unsubstituted ethyl.

28. The compound of one of claims 1 to 7, wherein L' is independently a
bond, substituted or unsubstituted alkviene, substituted or unsubstituted alkenylene, substituted

or unsubstituted heteroalkylene, or substituted or unsubstitited hetercalkenylene.

29, The compound of one of claims 1 to 7, wherein L' is independently a
bond, substituted or unsubstituted C-Cy alkylene, substituted or unsubstituted C,-Cy alkenylene,
substiituted or unsubstituted 2 {o 4 membered heteroalkylene, or substituted or unsubstituted 3 to

4 membered heteroalkenylene.

30, The compound of one of claims 1 to 7, wherein L' is independently a
bond, unsubstituted C,-Cy alkylene, unsubsiituted C,-Cy alkenviene, unsubstitided 2 to 4

membered heteroalkyviene, or unsubstituted 3 to 4 membered heteroalkenylene.

31 The compound of one of claims 1 to 7, wherein L' is independently an

unsubstituted C,-C5 alkviene or unsubstituted C,-C; alkenylene.

32, The compound of one of claims 1 to 7, wherein L' is independently an

unsubstituted ethylene or unsubstituted ethenyiene.

33.  The compound of claim 1, wherein the compound ts:
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34 The compound of one of claims 1 to 7 or 33, wherein said compound is an

antagonist of a nuclear receptor.

35.  The compound of one of clatms 1 to 7 or 33, wherein said compound is an

antagonist of an androgen recepior.

36. A pharmaceutical composition comprising a compound of one of claims 1
{o 7 or 33, or a pharmaceutically acceptable salt thereof, and a pharmaceuticaliy acceptable

excipient.

37 A method of treating a disease associated with androgen receptor activily
in a patient in need of such treatment, said method comprising administering a therapeutically
effective amount of a compound of one of claims 1 to 7 or 33, or a pharmacewtically acceptable

sakt thereof.

38. A method of treating cancer in a patient in need of such treatment, said
method comprising adnunistering a therapeutically effective amount of a compound of one of

claims 1 to 7 or 33, or a pharmaceutically acceptable sali thergof,
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39, The method of claim 38, wherein said cancer i1s prostate cancer.

40 The method of claim 38, wherein said cancer 1s hormone sensitive prosiate
cancer.

41. The method of claim 38, wherein said cancer is hormone refractory

prostate cancer.

42. A method of inhibiting androgen recepior activity, said method
comprising contacting an androgen receptor with an effective amount of a compound of one of

clatms 1 to 7 or 33,
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Forrmula Weight:  397.5347114

P24 s

[ Molecular Formula: CgH,)
N
2N
T S
N
/’ W NE
!
| CH,

. { CH
9
- CH,  FormuaWeght 38250074

T Moleoular Formula: CyH, N,

CHy Formula Weight: 36847418 CH, Formuiz Weight. 30850014

Molecular Farmuia: G, Hy N, | Moiecuiar Formula: CpgHyeN,0

e N_JZW M2 (N-demethylation)
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