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SYNTHESIS OF ETP DERIVATIVES

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of U.S. Provisional Application No. 62/509,561,

filed May 22, 2017, which is incorporated herein by reference in its entirety and for all purposes.

BACKGROUND
[0002] ETP natural products represent an intriguing class of (typically) fungal secondary
metabolites with a large variety of biological activities ranging from antibiotic to antiviral to
antimalarial properties. High levels of toxicity, however, have so far prevented any clinical
studies of known ETP structures. No detailed SAR studies of ETPs and their analogues have
been reported to date. Furthermore, introduction and elaboration of functional groups for ETP
structures has not been previously reported, thereby preventing modification of crucial properties
such as water solubility, membrane permeability or metabolic stability in biological systems.
Accordingly, a synthetic route to synthesize ETP analogues for medicinal purposes is crucial and

has significant value. Provided herein are solutions to these and other problems in the art.

BRIEF SUMMARY
[0003] Provided herein, inter alia, are methods for converting a ring bridging trisulfide
compound to a ring bridging disulfide compound. The method includes combining the ring
bridging trisulfide compound with a non-nucleophilic base, thereby affording the corresponding

ring bridging disulfide compound.

DETAILED DESCRIPTION
[0004] Definitions

[0005] 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.

[0006] 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., -CH20- is equivalent to -OCH2-.
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[0007] The term “alkyl,” by itself or as part of another substituent, means, unless otherwise
stated, a straight (i.e., unbranched) or branched carbon chain (or carbon), or combination thereof,
which may be fully saturated, mono- or polyunsaturated and can include mono-, di- and
multivalent radicals, having the number of carbon atoms designated (i.e., C1-C10 means one to
ten carbons). Examples of saturated hydrocarbon radicals include, but are not limited to, groups
such as methyl, ethyl, n-propyl, isopropyl, n-butyl, t-butyl, isobutyl, sec-butyl,
(cyclohexyl)methyl, homologs and isomers of, for example, n-pentyl, n-hexyl, n-heptyl, n-octyl,
and the like. An unsaturated alkyl group is one having one or more double bonds or triple bonds.
Examples of unsaturated alkyl groups include, but are not limited to, vinyl, 2-propenyl, crotyl, 2-
isopentenyl, 2-(butadienyl), 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-).

[0008] 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,CH>,CH>CH:-. Typically, an alkyl (or alkylene) group will have from 1 to 24 carbon
atoms, with those groups having 10 or fewer carbon atoms being preferred in the present
disclosure. 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 part of

another substituent, means, unless otherwise stated, a divalent radical derived from an alkene.

[0009] The term “heteroalkyl,” by itself or in combination with another term, means, unless
otherwise stated, a stable straight or branched chain, or combinations thereof, including at least
one carbon atom and at least one heteroatom (e.g., O, N, P, Si, and S), and wherein the nitrogen
and sulfur atoms may optionally be oxidized, and the nitrogen heteroatom may optionally be
quaternized. The heteroatom(s) (e.g., N, S, Si, or P) 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. Heteroalkyl is an uncyclized chain. Examples include, but are not limited to: -CH»-
CH»-0O-CH3, -CH»-CH»-NH-CH3, -CH,-CH»-N(CH3)-CHj3, -CH»-S-CH,-CH3, -CH»-S-CHa, -
S(0O)-CH3, -CH,-CH»-S(0),-CH3, -CH=CH-O-CH3, -Si(CHj3)s, -CH2-CH=N-OCHj3, -CH=CH-
N(CHs3)-CHs, -O-CHj3, -O-CH»>-CH3, and -CN. Up to two or three heteroatoms may be
consecutive, such as, for example, -CH>-NH-OCH3 and -CH»-O-Si(CH3);. A heteroalkyl moiety

2
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may include one heteroatom (e.g., O, N, S, Si, or P). A heteroalkyl moiety may include two
optionally different heteroatoms (e.g., O, N, S, Si, or P). A heteroalkyl moiety may include three
optionally different heteroatoms (e.g., O, N, S, Si, or P). A heteroalkyl moiety may include four
optionally different heteroatoms (e.g., O, N, S, Si, or P). A heteroalkyl moiety may include five
optionally different heteroatoms (e.g., O, N, S, Si, or P). A heteroalkyl moiety may include up to
eight optionally different heteroatoms (e.g., O, N, S, Si, or P).

[0010] Similarly, the term “heteroalkylene,” by itself or as part of another substituent, means,
unless otherwise stated, a divalent radical derived from heteroalkyl, as exemplified, but not
limited by, -CH»-CH,-S-CH>-CH»- and -CH»-S-CH>-CH,-NH-CH>-. For heteroalkylene groups,
heteroatoms can also occupy either or both of the chain termini (e.g., alkyleneoxy,
alkylenedioxy, 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 is written. For example, the formula -C(O),R'- represents
both -C(O):R'- and -R'C(O),-. As described above, heteroalkyl groups, as used herein, include
those groups that are attached to the remainder of the molecule through a heteroatom, such as -
C(O)R', -C(O)NR/, -NR'R", -OR', -SR', and/or -SO2R'. 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 heteroalkyl 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 heteroalkyl groups, such as -NR'R" or the like.

[0011] The terms “cycloalkyl” and “heterocycloalkyl,” by themselves or in combination with
other terms, mean, unless otherwise stated, cyclic versions of “alkyl” and “heteroalkyl,”
respectively. Cycloalkyl and heterocycloalkyl are not aromatic. Additionally, for
heterocycloalkyl, a heteroatom 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, cycloheptyl,
and the like. Examples of heterocycloalkyl include, but are not limited to, 1-(1,2,5,6-

tituted 5 or 6 membered aryl, or R2b-substituted or unsubstituted 5 or 6 membered heteroaryl; a

tetrahydrofuran-2-yl, tetrahydrofuran-3-yl, tetrahydrothien-2-yl, tetrahydrothien-3-yl, 1-

piperazinyl, 2-piperazinyl, and the like. A “cycloalkylene” and a “heterocycloalkylene,” alone or
3
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as part of another substituent, means a divalent radical derived from a cycloalkyl and
heterocycloalkyl, respectively. “Cycloalkyl” is also meant to refer to bicyclic and polycyclic

hydrocarbon rings such as, for example, bicyclo[2.2.1]heptane, bicyclo[2.2.2]octane, etc.

[0012] 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(C1-C4)alkyl” includes, but is not limited to, fluoromethyl, difluoromethyl, trifluoromethyl,
2,2,2-trifluoroethyl, 4-chlorobutyl, 3-bromopropyl, and the like.

[0013] 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

substituted or unsubstituted heteroaryl.

[0014] 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 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
S, wherein the nitrogen and sulfur atoms are optionally oxidized, and the nitrogen atom(s) are
optionally quaternized. Thus, the term “heteroaryl” includes fused ring heteroaryl groups (i.e.,
multiple rings fused together wherein at least one of the fused rings is a heteroaromatic 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 is 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 heteroarylene 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, 2-pyrrolyl, 3-pyrrolyl, 3-pyrazolyl, 2-imidazolyl, 4-imidazolyl, pyrazinyl,
2-oxazolyl, 4-oxazolyl, 2-phenyl-4-oxazolyl, 5-oxazolyl, 3-isoxazolyl, 4-isoxazolyl, 5-

4
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isoxazolyl, 2-thiazolyl, 4-thiazolyl, 5-thiazolyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-
pyridyl, 4-pyridyl, 2-pyrimidyl, 4-pyrimidyl, 5-benzothiazolyl, purinyl, 2-benzimidazolyl, 5-
indolyl, 1-isoquinolyl, 5-isoquinolyl, 2-quinoxalinyl, 5-quinoxalinyl, 3-quinolyl, and 6-quinolyl.
Substituents for each of the above noted aryl and heteroaryl ring systems are selected from the
group of acceptable substituents described below. An “arylene” and a “heteroarylene,” alone or
as part of another substituent, mean a divalent radical derived from an aryl and heteroaryl,

respectively. A heteroaryl group substituent may be a —O- bonded to a ring heteroatom nitrogen.

[0015] A “fused ring aryl-heterocycloalkyl” is an aryl fused to a heterocycloalkyl. A “fused
ring heteroaryl-heterocycloalkyl” is a heteroaryl 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 heterocycloalkyl.
Fused ring aryl-heterocycloalkyl, fused ring heteroaryl-heterocycloalkyl, fused ring
heterocycloalkyl-cycloalkyl, or fused ring heterocycloalkyl-heterocycloalkyl may each
independently be unsubstituted or substituted with one or more of the substitutents described
herein. Fused ring aryl-heterocycloalkyl, fused ring heteroaryl-heterocycloalkyl, fused ring
heterocycloalkyl-cycloalkyl, or fused ring heterocycloalkyl-heterocycloalkyl may each
independently be named according to the size of each of the fused rings. Thus, for example, 6,5
aryl-heterocycloalkyl fused ring describes a 6 membered aryl moiety fused to a 5 membered

heterocycloalkyl.

[0016] Spirocyclic rings are two or more rings wherein adjacent rings are attached through a
single atom. The individual rings within spirocyclic rings may be identical or different.
Individual rings in spirocyclic rings may be substituted or unsubstituted and may have diftferent
substituents from other individual rings within a set of spirocyclic rings. Possible substituents for
individual rings within spirocyclic rings are the possible substituents for the same ring when not
part of spirocyclic rings (e.g. substitutents for cycloalkyl or heterocycloalkyl rings). Spirocylic
rings may be substituted or unsubstituted cycloalkyl, substituted or unsubstituted cycloalkylene,
substituted or unsubstituted heterocycloalkyl or substituted or unsubstituted heterocycloalkylene
and individual rings within a spirocyclic ring group may be any of the immediately previous list,
including having all rings of one type (e.g. all rings being substituted heterocycloalkylene

wherein each ring may be the same or different substituted heterocycloalkylene). When referring

5
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to a spirocyclic ring system, heterocyclic spirocyclic rings means a spirocyclic rings wherein at
least one ring is a heterocyclic ring and wherein each ring may be a different ring. When
referring to a spirocyclic ring system, substituted spirocyclic rings means that at least one ring is

substituted and each substituent may optionally be different.

[0017] The term “oxo0,” as used herein, means an oxygen that is double bonded to a carbon

atom.

[0018] The term “thio,” as used herein, means a sulfur that is single bonded to carbon or to

another sulfur.

[0019] The term “alkylarylene” as an arylene moiety covalently bonded to an alkylene moiety
(also referred to herein as an alkylene linker). In embodiments, the alkylarylene group has the

formula:

6 6
§©T\A A/\“@Z)\
3 or 3 .

[0020] An alkylarylene moiety may be substituted (e.g. with a substituent group) on the
alkylene moiety or the arylene linker (e.g. at carbons 2, 3, 4, or 6) with halogen, oxo, -N3, -CF3, -
CCls, -CBr3, -CI3, -CN, -CHO, -OH, -NH>, -COOH, -CONH,, -NO, -SH, -SO,CHs -SOsH, -
OSOsH, -SO;NH,, -NHNH;, —ONH,, -NHC(O)NHNH>, substituted or unsubstituted Ci-Cs
alkyl or substituted or unsubstituted 2 to 5 membered heteroalkyl). In embodiments, the

alkylarylene is unsubstituted.

[0021] 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.

[0022] Substituents for the alkyl and heteroalkyl radicals (including those groups often referred
to as alkylene, alkenyl, heteroalkylene, heteroalkenyl, alkynyl, cycloalkyl, heterocycloalkyl,
cycloalkenyl, and heterocycloalkenyl) can be one or more of a variety of groups selected from,
but not limited to, -OR', =0, =NR', =N-OR', -NR'R", -SR', -halogen, -SiR'R"R"', -OC(O)R', -
C(O)R!, -CO2R', -CONR'R", -OC(O)NR'R", -NR"C(O)R', -NR'-C(O)NR"R"', -NR"C(O)2R', -NR-
C(NR'R"R")=NR"", -NR-C(NR'R")=NR", -S(O)R', -S(O)2R’, -S(0)NR'R", -NRSO2R/,

6
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—NR'NR"R", -ONR'R", -NR'C(O)NR"NR"R"", -CN, -NO3, -NR'SO2R", -NR'C(O)R", -
NR'C(0)-OR", -NR'OR", 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 alkyl, alkoxy, or thioalkoxy groups, or arylalkyl groups. When a compound
described herein 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 form 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 haloalkyl

(e.g., -CF3 and -CHCFs) and acyl (e.g., -C(O)CH3, -C(O)CF3, -C(O)CH20CH3, and the like).

[0023] Similar to the substituents described for the alkyl radical, substituents for the aryl and
heteroaryl groups are varied and are selected from, for example: -OR', -NR'R", -SR', -halogen, -
SiR'R"R", -OC(O)R', -C(O)R', -CO2R', -CONR'R", -OC(O)NR'R", -NR"C(O)R', -NR'-
C(O)NR"R", -NR"C(O)2R', -NR-C(NR'R"R")=NR"", -NR-C(NR'R")=NR", -S(O)R', -S(O)R’, -
S(O):NR'R", -NRSO:;R', -NR'NR"R"', ~ONR'R", -NR'C(O)NR"NR"R"", -CN, -NO3, -R, -Nj3, -
CH(Ph),, fluoro(C1-C4)alkoxy, and fluoro(C1-Cs)alkyl, -NR'SO2R", -NR'C(O)R", -NR'C(O)-
OR", -NR'OR'", in a number ranging from zero to the total number of open valences on the
aromatic ring system; 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 heteroaryl. When a compound described
herein includes more than one R group, for example, each of the R groups is independently

selected as are each R, R", R", and R"" groups when more than one of these groups is present.

[0024] Substituents for rings (e.g. cycloalkyl, heterocycloalkyl, aryl, heteroaryl, cycloalkylene,

heterocycloalkylene, arylene, or heteroarylene) may be depicted as substituents on the ring rather

7
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than on a specific atom of a ring (commonly referred to as a floating substituent). In such a case,
the substituent may be attached to any of the ring atoms (obeying the rules of chemical valency)
and in the case of fused rings or spirocyclic rings, a substituent depicted as associated with one
member of the fused rings or spirocyclic rings (a floating substituent on a single ring), may be a
substituent on any of the fused rings or spirocyclic rings (a floating substituent on multiple
rings). When a substituent is attached to a ring, but not a specific atom (a floating substituent),
and a subscript for the substituent is an integer greater than one, the multiple substituents may be
on the same atom, same ring, different atoms, different fused rings, different spirocyclic rings,
and each substituent may optionally be different. Where a point of attachment of a ring to the
remainder of a molecule is not limited to a single atom (a floating substituent), the attachment
point may be any atom of the ring and in the case of a fused ring or spirocyclic ring, any atom of
any of the fused rings or spirocyclic rings while obeying the rules of chemical valency. Where a
ring, fused rings, or spirocyclic rings contain one or more ring heteroatoms and the ring, fused
rings, or spirocyclic rings are shown with one more floating substituents (including, but not
limited to, points of attachment to the remainder of the molecule), the floating substituents may
be bonded to the heteroatoms. Where the ring heteroatoms are shown bound to one or more
hydrogens (e.g. a ring nitrogen with two bonds to ring atoms and a third bond to a hydrogen) in
the structure or formula with the floating substituent, when the heteroatom is bonded to the
floating substituent, the substituent will be understood to replace the hydrogen, while obeying

the rules of chemical valency.

[0025] Two or more substituents may optionally be joined to form aryl, heteroaryl, cycloalkyl,
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.

77850022v.2
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[0026] 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")q-U-, wherein T and U are

independently -NR-, -O-, -CRR'-, or a single bond, and q is an integer of from O 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'-, -O-, -NR-, -S-, -S(O) -, -S(O)2-, -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")s-X'- (C"R"R"')¢-, where s and d are independently integers of from O to 3, and X'
is -O-, -NR'-, -S-, -S(O)-, -S(0)2-, or -S(O):NR'-. The substituents 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 heteroaryl.

[0027] As used herein, the terms “heteroatom” or “ring heteroatom” are meant to include,

oxygen (O), nitrogen (N), sulfur (S), phosphorus (P), Boron (B), Arsenic (As), and silicon (Si).

[0028] A “substituent group,” as used herein, means a group selected from the following

moieties:

(A) oxo, halogen, -CCls, -CBrs3, -CF3, -Cl3, CHCIl,, -CHBr;, -CHF,, -CHI,, -

CH:Cl, -CH;Br, -CH,F, -CHz], -CN, -OH, -NH, -COOH, -CONH2, -NO, -SH, -SOsH, -
SOsH, -SO;NH;, -NHNH,, ~-ONHz, -NHC(O)NHNH,,

—NHC(O)NH,, -NHSO2H, -NHC(O)H,

-NHC(O)OH, -NHOH, -OCCls, -OCF3, -OCBr3, -OCIs, -OCHCI», -OCHBr2, -OCHI, -O
CHF,, -OCH;Cl, -OCH;Br, -OCH:I, -OCH2F, -N3, unsubstituted alkyl (e.g., C1-Cs alkyl,
C1-Cs alkyl, or C1-C4 alkyl), unsubstituted heteroalkyl (e.g., 2 to 8 membered heteroalkyl,
2 to 6 membered heteroalkyl, or 2 to 4 membered heteroalkyl), unsubstituted cycloalkyl
(e.g., C3-Cs cycloalkyl, C3-Cs cycloalkyl, or Cs-Cs cycloalkyl), unsubstituted
heterocycloalkyl (e.g., 3 to 8 membered heterocycloalkyl, 3 to 6 membered
heterocycloalkyl, or 5 to 6 membered heterocycloalkyl), unsubstituted aryl (e.g., Cs-Cio
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aryl, Cio aryl, or phenyl), or unsubstituted heteroaryl (e.g., 5 to 10 membered heteroaryl,

5 to 9 membered heteroaryl, or 5 to 6 membered heteroaryl), and

(B) alkyl, heteroalkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, substituted with at

least one substituent selected from:

(1) oxo, halogen, -CCl3, -CBr3, -CF3, -Cl;, CHCI,, -CHBr», -CHF», -CHI,, -

CH»Cl, -CH;Br, -CH>F, -CH:z1, -CN, -OH, -NH;, -COOH, -CONH3, -NO3, -SH, -SOsH,
-SO4H, -SO;NH,, -NHNH>, ~ONH,, -NHC(O)NHNH_,

—NHC(O)NH», -NHSO;H, -NHC(O)H, -NHC(O)OH, -NHOH, -OCCls, -OCF3, -OCBr
3, -OCI3, -OCHCl;, -OCHBr2, -OCHI,, -OCHF», -OCH»Cl, -OCH»Br, -OCHz1, -OCH>F
, -N3, unsubstituted alkyl (e.g., C1-Cgalkyl, C1-Cs alkyl, or C1-Cs alkyl), unsubstituted
heteroalkyl (e.g., 2 to 8 membered heteroalkyl, 2 to 6 membered heteroalkyl, or 2 to 4
membered heteroalkyl), unsubstituted cycloalkyl (e.g., C3-Cs cycloalkyl, C3-Cs
cycloalkyl, or Cs-Cs cycloalkyl), unsubstituted heterocycloalkyl (e.g., 3 to 8 membered
heterocycloalkyl, 3 to 6 membered heterocycloalkyl, or 5 to 6 membered
heterocycloalkyl), unsubstituted aryl (e.g., Cs-C1o aryl, Cio aryl, or phenyl), or
unsubstituted heteroaryl (e.g., 5 to 10 membered heteroaryl, 5 to 9 membered

heteroaryl, or 5 to 6 membered heteroaryl), and

(11) alkyl, heteroalkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, substituted with at

least one substituent selected from:

(a) oxo, halogen, -CCl3, -CBr3, -CF3, -ClIz, CHCI,, -CHBr2, -CHF», -CHI, -

CH,Cl, -CH,Br, -CHF, -CH>I, -CN, -OH, -NH,, -COOH, -CONH>, -NO., -SH, -SO3
H, -SO4H, -SO:NH,, -NHNH;, ~ONH;, -NHC(O)NHNHa,

—NHC(O)NH,, -NHSO2H, -NHC(O)H,

-NHC(O)OH, -NHOH, -OCCls, -OCF3, -OCBr3, -OCl3, -OCHCl;, -OCHBr2, -OCHI,
-OCHEF,, -OCH:Cl, -OCH:2Br, -OCH>I, -OCH>F, -N3, unsubstituted alkyl (e.g., C1-Csg
alkyl, C1-Cs alkyl, or C1-C4 alkyl), unsubstituted heteroalkyl (e.g., 2 to 8 membered
heteroalkyl, 2 to 6 membered heteroalkyl, or 2 to 4 membered heteroalkyl),
unsubstituted cycloalkyl (e.g., C3-Cs cycloalkyl, C3-Cs cycloalkyl, or Cs-Ce
cycloalkyl), unsubstituted heterocycloalkyl (e.g., 3 to 8 membered heterocycloalkyl, 3
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to 6 membered heterocycloalkyl, or 5 to 6 membered heterocycloalkyl), unsubstituted
aryl (e.g., Cs-Cio aryl, Cyo aryl, or phenyl), or unsubstituted heteroaryl (e.g., 5 to 10
membered heteroaryl, 5 to 9 membered heteroaryl, or 5 to 6 membered heteroaryl),

and

(b) alkyl, heteroalkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, substituted with at
least one substituent selected from: oxo, halogen, -CCls, -CBr3, -CF3, -Cl;,

CHCl3, -CHBr3, -CHF, -CHI,, -CH2Cl, -CH,Br, -CH>F, -CHazI, -CN, -OH, -NH>,
-COOH, -CONH3,, -NO2, -SH, -SOsH, -SOsH, -SO2NH;, -NHNH?, ~ONH_,
—~NHC(O)NHNH,, -NHC(O)NH>, -NHSO:H, -NHC(O)H, -NHC(O)OH,

-NHOH, -OCCls, -OCF3, -OCBr3, -OCl3, -OCHCls, -OCHBr2, -OCHL, -OCHEF3, -OC
H»Cl, -OCH;Br, -OCH»I, -OCH,F, -Nj3, unsubstituted alkyl (e.g., Ci-Cgalkyl, C1-Cs
alkyl, or C1-Cs4 alkyl), unsubstituted heteroalkyl (e.g., 2 to 8 membered heteroalkyl, 2 to
6 membered heteroalkyl, or 2 to 4 membered heteroalkyl), unsubstituted cycloalkyl
(e.g., C3-Cs cycloalkyl, C3-Cs cycloalkyl, or Cs-Cs cycloalkyl), unsubstituted
heterocycloalkyl (e.g., 3 to 8 membered heterocycloalkyl, 3 to 6 membered
heterocycloalkyl, or 5 to 6 membered heterocycloalkyl), unsubstituted aryl (e.g., Cs-Cio
aryl, C1o aryl, or phenyl), or unsubstituted heteroaryl (e.g., 5 to 10 membered

heteroaryl, 5 to 9 membered heteroaryl, or 5 to 6 membered heteroaryl).

[0029] 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 is a substituted or unsubstituted C1-Cao 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 C3-Cs
cycloalkyl, and each substituted or unsubstituted heterocycloalkyl is a substituted or

unsubstituted 3 to 8 membered heterocycloalkyl.

[0030] 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 alkyl is a substituted or unsubstituted C1-Cg alkyl, 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-C; cycloalkyl, and
11
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each substituted or unsubstituted heterocycloalkyl is a substituted or unsubstituted 3 to 7

membered heterocycloalkyl.

[0031] 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 heteroalkylene,
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 least one or all of these groups are

substituted with at least one lower substituent group.

[0032] In other embodiments, each substituted or unsubstituted alkyl may be a substituted or
unsubstituted C1-Cao 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 Cs3-Cg cycloalkyl, and/or each substituted or unsubstituted
heterocycloalkyl is a substituted or unsubstituted 3 to 8 membered heterocycloalkyl. In some
embodiments of the compounds herein, each substituted or unsubstituted alkylene is a substituted
or unsubstituted C1-Cyo alkylene, each substituted or unsubstituted heteroalkylene is a substituted
or unsubstituted 2 to 20 membered heteroalkylene, each substituted or unsubstituted
cycloalkylene is a substituted or unsubstituted Cs-Cs cycloalkylene, and/or each substituted or
unsubstituted heterocycloalkylene is a substituted or unsubstituted 3 to 8 membered

heterocycloalkylene.

[0033] In some embodiments, each substituted or unsubstituted alkyl is a substituted or
unsubstituted C1-Cs alkyl, 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 Cs3-C7 cycloalkyl, and/or each substituted or unsubstituted
heterocycloalkyl is a substituted or unsubstituted 3 to 7 membered heterocycloalkyl. In some
embodiments, each substituted or unsubstituted alkylene is a substituted or unsubstituted Ci-Cs
alkylene, each substituted or unsubstituted heteroalkylene is a substituted or unsubstituted 2 to 8
membered heteroalkylene, each substituted or unsubstituted cycloalkylene is a substituted or

12
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unsubstituted C3-C7 cycloalkylene, and/or each substituted or unsubstituted heterocycloalkylene

is a substituted or unsubstituted 3 to 7 membered heterocycloalkylene.

[0034] Certain compounds of the present disclosure 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 (D)- or (L)- for amino acids, and individual isomers are
encompassed within the scope of the present disclosure. The compounds of the present
disclosure do not include those which are known in art to be too unstable to synthesize and/or
isolate. The present disclosure is meant to include compounds in racemic and optically pure
forms. Optically active (R)- and (S)-, or (D)- and (L)-isomers 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 asymmetry, and unless

specified otherwise, it is intended that the compounds include both E and Z geometric isomers.

[0035] As used herein, the term “isomers” refers to compounds having the same number and
kind of atoms, and hence the same molecular weight, but differing in respect to the structural

arrangement or configuration of the atoms.

[0036] 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.

[0037] It will be apparent to one skilled in the art that certain compounds of this disclosure
may exist in tautomeric forms, all such tautomeric forms of the compounds being within the

scope of the disclosure.

[0038] Unless otherwise stated, structures depicted herein are also meant to include all
stereochemical forms of the structure; i.e., the R and S configurations for each asymmetric
center. Therefore, single stereochemical isomers as well as enantiomeric and diastereomeric
mixtures of the present compounds, generally recognized as stable by those skilled in the art, are

within the scope of the disclosure.

[0039] Unless otherwise stated, structures depicted herein are also meant to include
compounds which differ 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

13
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deuterium or tritium, or the replacement of a carbon by *C- or *C-enriched carbon are within

the scope of this disclosure.

[0040] The compounds of the present disclosure 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 radioactive isotopes, such as for example tritium (°*H),
iodine-125 (1*°I), or carbon-14 (**C). All isotopic variations of the compounds of the present
disclosure, whether radioactive or not, are encompassed within the scope of the present

disclosure.

[0041] The symbol “«~n~" denotes the point of attachment of a chemical moiety to the

remainder of a molecule or chemical formula.

[0042] “Sp”, “S¢”, or “Sy” refers to a sulfide bridge having p, t, or n sulfurs (e.g. Sz is -S-S-, S3

2 2

is -S-S-S-, S4 1s -S-S-S-S-).

[0043] The terms "a" or "an," as used in herein means one or more. In addition, the phrase
"substituted with a[n]," 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, is "substituted with an unsubstituted C1-C»o alkyl, or unsubstituted 2 to 20
membered heteroalkyl," the group may contain one or more unsubstituted C1-Cyo alkyls, and/or

one or more unsubstituted 2 to 20 membered heteroalkyls.

[0044] 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. Where a particular R group
is present in the description of a chemical genus (such as Formula (I)), a Roman alphabetic
symbol may be used to distinguish each appearance of that particular R group. For example,
where multiple R' substituents are present, each R substituent may be distinguished as R*4,
RIB RBC RBPD etc., wherein each of R34 R13B RBC RPPD etc. is defined within the scope of

the definition of R'? and optionally differently.

[0045] Description of compounds of the present disclosure is 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 so as to comply with
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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 heteroaryl is attached to the remainder of the molecule via a ring heteroatom
in compliance with principles of chemical bonding known to those skilled in the art thereby

avoiding inherently unstable compounds.

[0046] 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
disclosure 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, or magnesium salt, or a
similar salt. When compounds of the present disclosure contain relatively basic functionalities,
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 in a suitable inert solvent. Examples of
pharmaceutically acceptable acid addition salts include those derived from inorganic acids like
hydrochloric, hydrobromic, nitric, carbonic, monohydrogencarbonic, phosphoric,
monohydrogenphosphoric, dihydrogenphosphoric, sulfuric, monohydrogensulfuric, 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, oxalic, 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, for example, Berge et al.,
“Pharmaceutical Salts”, Journal of Pharmaceutical Science, 1977, 66, 1-19). Certain specific
compounds of the present disclosure contain both basic and acidic functionalities that allow the

compounds to be converted into either base or acid addition salts.

[0047] Thus, the compounds of the present disclosure may exist as salts, such as with
pharmaceutically acceptable acids. The present disclosure includes such salts. Examples of such

salts include hydrochlorides, hydrobromides, sulfates, methanesulfonates, nitrates, maleates,
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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.

[0048] 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.

[0049] In addition to salt forms, the present disclosure provides compounds, which are in a
prodrug form. Prodrugs of the compounds described herein include those compounds that readily
undergo chemical changes under physiological conditions to provide the compounds of the
present disclosure. Additionally, prodrugs can be converted to the compounds of the present
disclosure by chemical or biochemical methods in an ex vivo environment. For example,
prodrugs can be slowly converted to the compounds of the present disclosure when placed in a

transdermal patch reservoir with a suitable enzyme or chemical reagent.

[0050] Certain compounds of the present disclosure 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 disclosure. Certain
compounds of the present disclosure may exist in multiple crystalline or amorphous forms. In
general, all physical forms are equivalent for the uses contemplated by the present disclosure and

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

[0051] As used herein, the term “salt” refers to acid or base salts of the compounds used in the
methods of the present disclosure. Tllustrative 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 ammonium (methyl

iodide, ethyl iodide, and the like) salts.

[0052] As used herein, the term “non-nucleophilic base” refers to a sterically hindered base
that is a poor nucleophile. Non-nucleophilic bases are mostly organic and can contain nitrogen.
The non-limiting examples of non-nucleophilic organic bases are 1,5,7-triazabicyclo(4.4.0)dec-

5-ene (TBD), 7-methyl-1,5,7-triazabicyclo(4.4.0)dec-5-ene (MTBD), 1,8-
16
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diazabicyclo[5.4.0]undec-7-ene (DBU), 1,5-diazabicyclo[4.3.0]non-5-ene (DBN), 1,1,3,3-
tetramethylguanidine (TMG), quinuclidine, 2,2,6,6-tetramethylpiperidine (TMP), pempidine
(PMP), tributylamine, triethylamine, N,N-diisopropylamine, 1,4-diazabicyclo[2.2.2]octan (TED),
collidine, 2,6-dimethylpyridine, sodium tert-butoxide, potassium tert-butoxide, lithium
diisopropylamide (LDA), potassium bis(trimethylsilyl)amide (KHMDS) or sodium
trimethylsilyl)amide (NaHMDS). Examples of inorganic non-nucleophilic bases include, but are

not limited to, sodium hydride, potassium hydride or potassium bicarbonate.

[0053] As used herein, the term “sterically hindered non-nucleophilic base” refers to a base
having proton-removing ability. In general, a group is said to be sterically hindered when the 3-D
moleculre shape prevents ready access to that group. This means that a chemical reaction which
might occur with a chemically similar but smaller molecule may not occur with a sterically

hindered one because the reactants can't get to the group.

[0054] A “therapeutically effective amount” or “effective amount” is an amount sufficient for
a compound to accomplish a stated purpose relative to the absence of the compound (e.g. achieve
the effect for which it is administered, treat a disease, reduce enzyme activity, increase enzyme
activity, reduce a signaling pathway, or 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). The exact amounts will depend on the purpose of
the treatment, and will be ascertainable 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).

[0055] The compositions disclosed herein can be delivered by transdermally, by a topical
route, formulated as applicator sticks, solutions, suspensions, emulsions, gels, creams, ointments,
pastes, jellies, paints, powders, and aerosols. Oral preparations include tablets, pills, powder,
dragees, capsules, liquids, lozenges, cachets, gels, syrups, slurries, suspensions, etc., suitable for
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ingestion by the patient. Solid form preparations include powders, tablets, pills, capsules,
cachets, suppositories, and dispersible granules. Liquid form preparations include solutions,
suspensions, and emulsions, for example, water or water/propylene glycol solutions. The
compositions of the present disclosure 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 disclosed herein 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. Ed. 7:623-645, 1995; as biodegradable and injectable gel formulations (see, e.g., Gao
Pharm. Res. 12:857-863, 1995); or, as microspheres for oral administration (see, e.g., Eyles, J.
Pharm. Pharmacol. 49:669-674, 1997). In another embodiment, the formulations of the
compositions of the present disclosure can be delivered by the use of liposomes which fuse with
the cellular membrane or are endocytosed, i.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. Pharm. 46:1576-1587, 1989). The compositions can also be delivered

as nanoparticles.

[0056] Pharmaceutical compositions may 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, inter alia, 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., modulating the
activity of a target molecule, and/or reducing, eliminating, or slowing the progression of disease
symptoms.
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[0057] A bridged compound is a chemical compound that has two or more rings (a ring
system) that contains a bridge — a single atom or an unbranched chain of atoms (or even a

valence bond) that connects two or more “bridgehead” atoms. Bridged sulfide compounds

include, but are not limited to, the following rings: and
[0058] Methods of Synthesis

[0059] In a first aspect, there is provided a method for converting a ring bridging trisulfide
compound to a ring bridging disulfide compound. The method includes combining the ring
bridging trisulfide compound with a non-nucleophilic base, thereby affording the corresponding

ring bridging disulfide compound.

[0060] In embodiments, prior to the combining, the ring bridging trisulfide compound is

present as a mixture with a ring bridging disulfide compound.

[0061] In embodiments, the ring bridging trisulfide compound is: , and the ring

bridging disulfide compound is: , Wherein A is substituted or unsubstituted cycloalkyl,
substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted aryl or substituted or
unsubstituted heteroaryl. In embodiments, where A is substituted, it is substituted with one or
more subsituent groups as defined herein. In embodiments, where A is substituted, it is
substituted with one or more size-limited subsituent groups as defined herein. In embodiments,
where A is substituted, it is substituted with one or more lower subsituent groups as defined

herein.

[0062] In embodiments, the non-nucleophilic base is an organic non-nucleophilic base. In
embodiments, the organic non-nucleophilic base comprises an amino group. In embodiments,

the organic non-nucleophilic base is a sterically hindered organic non-nucleophilic base.

[0063] In embodiments, the non-nucleophilic base is 1,5,7-triazabicyclo(4.4.0)dec-5-ene
(TBD), 7-methyl-1,5,7-triazabicyclo(4.4.0)dec-5-ene (MTBD), 1,8-diazabicyclo[5.4.0]undec-7-
19
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ene (DBU), 1,5-diazabicyclo[4.3.0]non-5-ene (DBN), 1,1,3,3-tetramethylguanidine (TMG),
quinuclidine, 2,2,6,6-tetramethylpiperidine (TMP), pempidine (PMP), tributylamine,
triethylamine, N,N-diisopropylamine, 1,4-diazabicyclo[2.2.2]octan (TED), collidine, 2,6-
dimethylpyridine, sodium tert-butoxide, potassium tert-butoxide, lithium diisopropylamide
(LDA), potassium bis(trimethylsilyl)amide (KHMDS) or sodium trimethylsilyl)amide
(NaHMDS).

[0064] In embodiments, the non-nucleophilic base is an inorganic non-nucleophilic base. In
embodiments, the non-nucleophilic inorganic base is potassium bicarbonate, sodium hydride, or

potassium hydride.

[0065] Further to any embodiments disclosed above, in embodiments the ring bridging

trisulfide compound is:

R R R
R18 R4O
R16 S3N\R5
7R (Ta);

and the ring bridging disulfide compound is:

R! R3

RO (Ib), wherein: R! is hydrogen, halogen, -N3, -CF3, -CCls, -CBr3,- Cl3, -CN, -
CHO, -OR»4, -NR*#R** -COOR¥*, -CONR*#R** -NO,, -SR**4, -SOR*#, -SOn OR**4,
-SOmNR3*4R3%A _NHNR**4R3% . ONR**4R*3 _NHC(O)NHNR**AR3A  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 hydrogen, halogen, -N3, -CF3, -CCls, -CBrs3,-
CLs;, -CN, -CHO, -OR*B_ _NR*BR*B _COOR*® -CONR**®R*B _NO,, -SR*E -SO,,R**, -
SOnOR*E, SO, NR*ER¥E _NHNR*BR*B .ONR?***R*E _NHC(O)NHNR?***R*®  substituted

or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or unsubstituted
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cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, or
substituted or unsubstituted heteroaryl; R? is hydrogen, halogen, -N3, -CF3, -CCls, -CBrs3,-

CL, -CN, -CHO, -OR**¢, -NR*R¥¢ -COOR¥C, -CONR*R¥, -NO,, -SR**C, -SOn3R¥, -
SOnOR*C, SO NRH#CRIC _NHNRMCR33C .ONR**CR3C _NHC(O)NHNR**“R¥C 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 hydrogen, halogen, -N3, -CF3, -CCls, -CBrs3,-

CIs;, -CN, -CHO, -OR*P .NR*PR*P _.COOR*P, -CONR*PR*P _NO,, -SR*P, -SO4R*P, -
SOn4OR34D, -SOn4NR34DR35D, -NHNR34DR35D, -ONR34DR35D, -NHC(O)NHNR34DR35D,
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 hydrogen, halogen, -N3, -CF3,
-CCls, -CBr3,- CIs, -CN, -CHO, -OR**E, -NR*FR¥*F _COOR?*** -CONR***R**E -NO,, -SR¥* -
SOsRME, -SOusORME, -SOnsNRMERME, NHNRMERE, _ONRHMER3E, -NHC(O)NHNR34ER35E,
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 hydrogen, halogen, -N3, -CF3,
-CCls, -CBr3,- CIs, -CN, -CHO, -OR*¥* -NR**R*** .COOR** -CONR**R***, -NO,, -SR** -
SOuRME, -SOuORME, -SONRIMFR3F, _-NHNRM R3S, .ONRMFR3SF, -NHC(O)NHNR*R3F,
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 hydrogen, halogen, -

N3, -CF3, -CCls, -CBr3,- CL;, -CN, -CHO, -OR¥¢, -NR**R¥% -COOR*€, -

CONR*CR¥*Y _NO, -SR*, -SOxR**¢, -SOn7OR™Y, -SOyNR*R**G, -NHNR*R?C, -
ONRGR3G _NHC(O)NHNR**“R*¢ 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 hydrogen, halogen, -N3, -CF3, -CCls, -CBr3,- CIs, -CN, -CHO, -OR*¥* _NR3*HR*H _
COOR?**H -.CONR*HR¥H, _NO,, -SR¥*H, -SOisR**H, -SO1s0R¥*H, -SOpsNR*HR¥H -
NHNR*HR*H _ONR**HR*H _NHC(O)NHNR**R*H substituted or unsubstituted alkyl,

substituted or unsubstituted heteroalkyl, substituted or unsubstituted cycloalkyl, substituted or
21
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unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, or substituted or unsubstituted
heteroaryl: R33A R34A RIA RIA RIB RHMB RIB RI6B RIC R34C RIC RIC RIID RMD R3ID.
R36D RIE RME RIE RIE RIF RIMF RIF RIF RIIG RMG R3ISC RI6G RIH RIMH RIH a4
R3%H are independently 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; and

nl, n2, n3, n4, n5, n6, n7, and n8 are independently 1 or 2.

[0066] In embodiments, R'® is substituted or unsubstituted heterocycloalkyl, substituted or
unsubstituted aryl, or substituted or unsubstituted heteroaryl. In embodiments, R1® is R1%2
substituted or unsubstituted 5 membered heterocycloalkyl, R'¥-substituted or unsubstituted 6
membered aryl, R'®-substituted or unsubstituted 6 membered heteroaryl, R'*-substituted or
unsubstituted 6,6 fused ring aryl-heterocycloalkyl, R*-substituted or unsubstituted 6,5 fused
ring aryl-heterocycloalkyl, R'®*-substituted or unsubstituted 5,6 fused ring aryl-heterocycloalkyl;
R'"¥is halogen, -N3, -CF3, -CCl3, -CBr3,- CIs, -CN, -CHO, -OH, -NH,, -COOH, -

CONHa, -NO3, -SH, -SOxCl, -SOsH, -SO4H, -SO,Ph, -SO:NH, -NHNH,, ~ONH2,
~NHC(O)NHNH,, R"®_sybstituted or unsubstituted C1-Cs alkyl, R'®-substituted or
unsubstituted 2 to 8 membered heteroalkyl, R'®-substituted or unsubstituted 3 to 8 membered
cycloalkyl, R1¥®-substituted or unsubstituted 3 to 6 membered heterocycloalkyl, R ¥ -substituted
or unsubstituted 5 to 6 membered aryl, or R"®-substituted or unsubstituted 5 to 6 membered
heteroaryl; and R'® is halogen, -N3, -CF3, -CCls, -CBr3, -CIs, -CN, -CHO, -OH, -NH,, -COOH, -
CONH,, -NO3, -SH, -SOCl, -SOsH, -SO4H, -SO2NH,, -NHNH>, ~-ONH>, -NHC(O)NHNHa,
unsubstituted C1-Cs alkyl, unsubstituted 2 to 8 membered heteroalkyl, unsubstituted 3 to 8
membered cycloalkyl, unsubstituted 3 to 6 membered heterocycloalkyl, unsubstituted 5 to 6

membered aryl, or unsubstituted 5 to 6 membered heteroaryl.

[0067] In embodiments, R is halogen, -SO,Ph, R'®-substituted or unsubstituted C1-Cs alkyl,
or R¥_sybstituted or unsubstituted 2 to S membered heteroalkyl, unsubstituted 5 to 6 membered
heterocycloalkyl, or unsubstituted phenyl; and R'® is halogen, unsubstituted C1-Cs alkyl, or

unsubstituted 2 to 8 membered heteroalkyl.

[0068] In embodiments, the R!%- sybstituted 5 membered heterocycloalkyl is an R!%3-

substituted thiophenyl, R'®-substituted thiazolyl, R1*-substituted oxazolyl, or R'*-substituted
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imidazolyl, wherein R'® is halogen, unsubstituted C1-Cs alkyl, or unsubstituted 2 to 5 membered

heteroalkyl.

[0069] In embodiments, R'® is unsubstituted heterocycloalkyl, unsubstituted aryl, or

unsubstituted heteroaryl.

[0070] In embodiments, R!¢ is hydrogen. In embodiments, R*> and R* are hydrogen. In

embodiments, R! is ~CN or unsubstituted 2 to 5 membered heteroalkyl.
[0071] In embodiments, R!is —CN.
[0072] In embodiments, R! is —-COOR*4, wherein R*** is C1-Cs unsubstituted alkyl.

[0073] In embodiments, R? is -N3,-CF3, -CCls, -CBrs,- CI3, -CN, -CHO, -OH, -NH>, -COOH, -
CONHay, -NO, -SH, -SOCl, -SO3H, -SOsH, -SOPh, -SO;NH,, -NHNH,, ~-ONH,, R*-
substituted or unsubstituted C;-C3 alkyl, or 2 to 3 membered R*-substituted or unsubstituted
heteroalkyl; R* is -N3, -CF3, -CCl3, -CBr3,- CI3, -CN, -CHO, -OH, -NH>, -COOH, -

CONHa, -NO3, -SH, -S0:Cl, -SOsH, -SO4H, -SO,Ph, -SO,NH,, -NHNH,, -ONH,, R*-
substituted or unsubstituted C1-Cs alkyl, R?®-substituted or unsubstituted 2 to 5 membered
heteroalkyl, R2°-substituted or unsubstituted 3 to 6 membered heterocycloalkyl, R®-substituted
or unsubstituted 5 or 6 membered aryl, or R®-substituted or unsubstituted 5 or 6 membered
heteroaryl; and R is halogen, -Ns, -CF3, -CCls, -CBr3, -Cl3, -CN, -CHO, -OH, -NH>, -COOH, -
CONH,, -NO3, -SH, -SOCl, -SOsH, -SO4H, -SO2NH,, -NHNH>, ~-ONH>, -NHC(O)NHNHa,
unsubstituted C1-Cs alkyl, unsubstituted 2 to 8 membered heteroalkyl, unsubstituted 3 to 8
membered cycloalkyl, unsubstituted 3 to 6 membered heterocycloalkyl, unsubstituted 5 to 6

membered aryl, or unsubstituted 5 to 6 membered heteroaryl.

[0074] In embodiments, R? is methyl or methoxy. In embodiments, R? is R**-substituted or
unsubstituted C1-Cs alkyl, or R*-substituted or unsubstituted 2 to 5 membered heteroalkyl; and
R??is unsubstituted 3 to 6 membered heterocycloalkyl, unsubstituted 5 or 6 membered aryl, or
unsubstituted 5 or 6 membered heteroaryl. In embodiments, R** is unsubstituted pyridinyl. In
embodiments, R? is substituted or unsubstituted C;-Cs heteroalkyl. In embodiments, R? is a

polar substituent.
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[0075] In embodiments, R’ and RS are independently hydrogen, halogen, -N3, -CF3, -CCls, -
CBr3, -CI3, -CN, -CHO, -OH, -NH;, -COOH, -CONHa;, -NO», -SH, -SO:Cl, -SOsH, -SO4H, -
SO>NH», -NHNH,, —ONH,, unsubstituted alkyl, or unsubstituted cycloalkyl.

[0076] In embodiments, R’ and RS are independently hydrogen, unsubstituted C;-Cs alkyl or
unsubstituted 3 to 5 membered cycloalkyl. In embodiments, R® and R® are independently

hydrogen, methyl, ethyl, allyl or cyclopropyl.

[0077] In embodiments, the ring bridging trisulfide compound is:

R® (ITa);

and the ring bridging disulfide compound is:

R® (ITb), wherein R!-R® and R!¢ are as decribed herein. X* is N or
CR’; X*is N or CR®; X° is N or CR?; R’ is hydrogen, halogen, -N3, -CF3, -CCls, -CBr3, -
CLs;, -CN, -CHO, -OR*! _NR*R*! _.COOR?**! -CONR**R*! -NO,, -SR**!, -SOR*"!, -
SOnOR?*! -SONR**R*! -NHNR?**R*! -ONR**R*! -NHC(O)NHNR*'R**! substituted or
pound is:uted alkyl, substituted or unsubstituted heteroalkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, or
substituted or unsubstituted heteroaryl; R® is hydrogen, halogen, -N3, -CF3, -CCls, -CBrs3,-
CIs;, -CN, -CHO, -OR*’ -NR*'R*! _COOR?*” -CONR*'R*’ -NO,, -SR** -SOn10R*, -
SOn10OR*, SO eNR3*¥R3¥ _NHNR3*¥R¥! _ONR3*R3*¥ -NHC(O)NHNR**R*_ 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 hydrogen, halogen, -N3, -CF3, -CCls, -CBrs3,-
CL, -CN, -CHO, -OR**¥, -NR¥**R*** -COOR**, -CONR**R*¥, -NO,, -SR**¥, -SOu11R**, -
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SOu1ORK, -S0,INRMER3K _NHNR3?KR3K _ONRMKRIK -NHC(O)NHNR34KR35K,
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!! are independently
hydrogen, halogen, -N3, -CF3, -CCls, -CBr3, -Cl3, -CN, -CHO, -OR** -NR**R*L .COOR*%, -
CONRMRL, _NO3, -SR¥*L, -S0,1:R*, -S0u20RM, -SOu;NRMRIE, NHNRMRL -
ONR*R¥L _NHC(O)NHNR*R**" 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, or
are optionally joined together to form a substituted or unsubstituted cycloalkyl, a substituted or
unsubstituted heterocycloalkyl, a substituted or unsubstituted aryl, or a substituted or
unsubstituted heteroaryl; R¥L R34 R351 R36L R33 R34 R3S R36) RIK RIK R3SK R3K R3SL
Rt R*L and R*" are independently 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; and

n9, n10, n11, and n12 are independently 1 or 2.

[0078] In embodiments, the ring bridging disulfide compound is:

R1 R3

(I1).

[0079] In embodiments, the ring bridging trisulfide compound is:

R® (ITa(S)) or
bridging disulfide compound is:

(ITa(R)) and the ring
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< (IIb(S)) or R® (IIb(R)).

[0080] In embodiments, R!is -CN or unsubstituted 2 to 5 membered heteroalkyl. In

embodiments, R* and R* are hydrogen.

[0081] In embodiments, the ring bridging disulfide compound is:

CO,Me CN
R11 O 1 O
NS, N RE NS, N—
Rg OH R9 OH
5 R® or R® , wherein: R® is hydrogen or -OR*’; R,

R!° and R are independently hydrogen or halogen; and R*¥ is hydrogen, or unsubstituted alkyl.

[0082] In embodiments the ring bridging trisulfide compound is:

R14 12 R
RPR (IVa);

and the ring bridging disulfide compound is:

R' R3

10 (IVb), wherein R!-R7, R'° and R!! are as decribed herein. X!

is CRR*4, O, NR*'4, or §; X is CR¥R™, O, NR**, or §; and R'?, RP, R™, R R?!, R*'A

R22 and R%2A are independently hydrogen, halogen, -N3, -CF3, -CCl3, -CBr3,- Cls, -CN, -CHO, -
26
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OR*M _NR*MR#M _COOR*M, -CONR*MR*M _NO,, -SR**M -S0n13R*M, -SO,130R*M, -
SOnsNR¥#*MR3M _NHNR*MR3M  _ONR*#MR*M _NHC(O)NHNR**MR*M gybstituted 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**™ R*M R3M and R3M are independently 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; and n13 is 1 or 2.

[0083] In embodiments the ring bridging trisulfide compound is:

R!' R3

(IVa(S)) or R13R™ (IVa(R))

R .
aw E
x! 7 : ~
R15}S<X2 R" o - RS
R14

(IVb(S)) or ~ R'R™ (IVb(R)).

and the ring bridging disulfide compound is:

R'" RS

[0084] In embodiments, R! is ~CN or unsubstituted 2 to 5 membered heterocycloalkyl. In
embodiments, R*> and R* are hydrogen. In embodiments, R'® and R!! are hydrogen. In

embodiments, R'2, R, R and R' are hydrogen.

[0085] In embodiments, the ring bridging disulfide compound is:
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NC

o)
[ N S N
0 OH

[0086] In embodiments, the ring bridging trisulfide compound is:

R® (I1Ib), wherein R!-R® and R!¢ are as decribed herein. X®is CR* or
N; X7 is CR¥R?*A S O, or NR?*4; R!® R?° R?* R?* and R?**, are independently hydrogen,
halogen, -N3, -CF3, -CCl3, -CBr3,- CI3, -CN, -CHO, -OR*M  _.NR*MR*M _COOR*M, -
CONRM*MR3M__NO,, -SR3M, _$0,13R>*™ -SOn130R*M, -SOnsNRIMMR3M _NHNRMMRIM
ONR*MR¥M _NHC(O)NHNR*MR*M gubstituted or unsubstituted alkyl, substituted or
unsubstituted heteroalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
heterocycloalkyl, substituted or unsubstituted aryl, or substituted or unsubstituted heteroaryl,
R3M R¥M R3M and R3M are independently 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; and n13 is 1 or 2.
[0087] In embodiments, the ring bridging trisulfide compound is:
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RO (I1a(S)) or RO (ITa(R));
and the ring bridging disulfide compound is:

Re (IIIb(S)) or R (IIb(R)).

[0088] In embodiments, R!is -CN or unsubstituted 2 to 5 membered heteroalkyl. In

embodiments, R*> and R* are hydrogen. In embodiments, R'” and R* are hydrogen.

[0089] In embodiments, the ring bridging trisulfide compound is:

(Va) and the ring bridging disulfide compound is:

(Vb), wherein R1-R7, R1%-RY X'and X? are as decribed herein,

including embodiments thereof.
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[0090] In embodiments, the ring bridging trisulfide compound is:

R' R® R' R®
R‘l‘l R2|l-

R _ o
AW -
S3
X1 R7 o B N\R5
3

0
R1 sz RG

(Va(§))or R (Va(R))
and the ring bridging disulfide compound is:

R' RS

(Vb(S)or R T e,

5 [0091] In embodiments, the ring bridging disulfide compound is:

(V2).

[0092] In embodiments, the ring bridging disulfide compound is:

R' R® R'" R3
R10
@)
R13 O R6
(V2(S))or R™ (V2(R)).

[0093] In embodiments, R! is -CN or unsubstituted 2 to 5 membered heteroalkyl.
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[0094] In embodiments, R? and R* are hydrogen. In embodiments, R!> and R" are hydrogen.

In embodiments, R'° and R are hydrogen.

[0095] In embodiments, the ring bridging disulfide compound is:
H,COH,C  CN

CN
O CN
O
S o
NS, 0 N S, N~
LA T —
-0 ; BrO , @)

o Me , or

@)
0 N S, N—
(O 5

[0096] In embodiments, the ring bridging trisulfide compound is:

CN
O
O O (V3a); and the ring bridging disulfide compound is:
CN
O
@] N Sz N—R5

<o OH

R>-substituted or unsubstituted C1-Cs alkyl; and R>® is unsubstituted 2 to 5 membered

(V3b), wherein: R° is unsubstituted 3 to 5 membered cycloalkyl, or

heteroalkyl or 5 to 6 membered heterocycloalkyl.
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[0097] In embodiments, the ring bridging disulfide compound is:

CN CH;O, CN
teey, (@] NC

I',“ O

(ETP422),

CN

o
(ETP425)or \—0 (ETP452).
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[0098] In embodiments, the ring bridging trisulfide compound is:
CN CH;0 CN

O\/O

or

5 ]0099] In embodiments the ring bridging trisulfide compound is:

(VIa),

(VIb), wherein RI-R7, R-R13 R!® X! and X? are as decribed
33
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herein, including embodiments thereof. R!” is hydrogen, halogen, -N3, -CF3, -CCls, -CBr3,-

CL, -CN, -CHO, -OR**, -NR*"R** -COOR**, -CONR*'R** | -NO, -SR**, -SO,14R**, -
SOn4OR*P SO NR3**PR3F _NHNR**PR3%F, .ONR***R3F .NHC(O)NHNR*PR**® 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, or are optionally bonded together to form a substituted or
unsubstituted cycloalkyl, a substituted or unsubstituted heterocycloalkyl, a substituted or
unsubstituted aryl, or a substituted or unsubstituted heteroaryl; R¥* R3** R¥F and R are
independently 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; and

nl4is 1 or 2.

[0100] In embodiments, the ring bridging trisulfide compound is:

3
RS Rt R 4
R127L—x1 R2i R O
Xz N ,13’3 N—RS5
R7 R”O R6
(VIa(S)) or R (VIa(R)) and the
ring bridging disulfide compound is:
3
R13 R1 R R4
R12 ! X1 R2||| O
X2 >EZ<N-R5
R7 R11O R6
(VIb(S)) or R (VIb(R)).

[0101] In embodiments, R!is -CN or unsubstituted 2 to 5 membered heteroalkyl. In
embodiments, wherein R* and R* are hydrogen. In embodiments, R'? and R" are hydrogen. In

embodiments, R7, R1°, and R!” are hydrogen.

34

77850022v.2



10

15

WO 2018/217811 PCT/US2018/033967

[0102] In embodiments, the ring bridging disulfide compound is:

CN CN o
3 g i
0 SNeme  © N)/i<N\Me
o Me or Br 0 Me

and the ring bridging trisulfide compound is:

CN
= 7
Br O Me

[0103] In embodiments, the ring bridging disulfide compound is:

[0104] In embodiments R? is a polar substituent. In embodiments, R? is -N3, -CF3, -CCls, -
CBr3,- CI3, -CN, -CHO, -OH, -NH3, -COOH, -CONHa, -NO>, -SH, -SO:Cl, -SOsH, -SO4H, -
SO,Ph, -SO,NH,, -NHNH,, ~ONH,, R*-substituted or unsubstituted C1-Cs alkyl, or R*-
substituted or unsubstituted 2 to 3 membered heteroalkyl; R??is -N3, -CF3, -CCl3, -CBr3,-
CL, -CN, -CHO, -OH, -NH,, -COOH, -CONHz, -NO3, -SH, -SO:Cl, -SOsH, -SOsH, -SO-Ph, -
SO;NH;, -NHNH», -ONH,, R®-substituted or unsubstituted C1-Cs alkyl, R®-substituted or
unsubstituted 2 to 5 membered heteroalkyl, R2°-substituted or unsubstituted 3 to 6 membered
heterocycloalkyl, R2°-substituted or unsubstituted 5 or 6 membered aryl, or R®-substituted or
unsubstituted 5 or 6 membered heteroaryl; and R?® is halogen, -N3, -CF3, -CCl3, -CBrs3, -

CL, -CN, -CHO, -OH, -NH;, -COOH, -CONHz, -NO, -SH, -SO:Cl, -SOsH, -SOsH, -SO:NH,,

—NHNH;, -ONH>, -NHC(O)NHNH>, unsubstituted C;-Cs alkyl, unsubstituted 2 to 8 membered

heteroalkyl, unsubstituted 3 to 8 membered cycloalkyl, unsubstituted 3 to 6 membered
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heterocycloalkyl, unsubstituted 5 to 6 membered aryl, or unsubstituted 5 to 6 membered

heteroaryl.

[0105] In embodiments, R? is R?®-substituted or unsubstituted C;-C;3 alkyl, or R*-substituted or
unsubstituted 2 to 3 membered heteroalkyl; and R*? is unsubstituted 3 to 6 membered
heterocycloalkyl, unsubstituted 5 or 6 membered aryl, or unsubstituted 5 or 6 membered

heteroaryl. In embodiments, R? is methyl or methoxy. In embodiments, R* is pyridinyl.

[0106] In embodiments R’ and R® are independently hydrogen, halogen, -N3, -CF3, -CCls, -
CBr3, -CI;3, -CN, -CHO, -OH, -NH3, -COOH, -CONHa, -NO>, -SH, -SO:Cl, -SOsH, -SO4H, -
SO>NH»>, -NHNH;,, —ONH,, unsubstituted alkyl, or unsubstituted cycloalkyl. In embodiments,
R’ and R® are independently hydrogen, C1-Cs unsubstituted alkyl or 3 to 5 membered cycloalkyl.
In embodiments, R and R® are independently hydrogen, methyl, ethyl, allyl, or cyclopropyl.

[0107] In embodiments the ratio of the ring bridging trisulfide to the ring bridging disulfide in
the mixture is between about 100:0.01 and 0.01:100.

[0108] In embodiments the ratio of the ring bridging trisulfide to the ring bridging disulfide in

the mixture is between about 10:0.1 and 0.1:10.

[0109] In embodiments the ratio of the ring bridging trisulfide to the ring bridging disulfide in

the mixture is between about 5:1 and 1:5.

[0110] In embodiments the ratio of the ring bridging trisulfide to the ring bridging disulfide in

the mixture is about 2:3.

[0111] In embodiments the ratio of the ring bridging trisulfide to the ring bridging disulfide in

the mixture is about 1:70.

[0112] In embodiments the ring bridging trisulfide decreases in amount in the mixture by about

10% (w/w).

[0113] In embodiments the ring bridging trisulfide decreases in amount in the mixture by about

30% (wW/w).

[0114] In embodiments the ring bridging trisulfide decreases in amount in the mixture by about

50% (w/w).
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[0115] In embodiments the non-nucleophilic base is DBU.

[0116] In embodiments, the ring bridging trisulfide compound is present as a mixture with a
ring bridging disulfide compound. In embodiments, the ratio of the ring bridging trisulfide to the
ring bridging disulfide in the mixture is between about 100:0.01 and 0.01:100. In embodiments,
the ratio of the ring bridging trisulfide to the ring bridging disulfide in the mixture is about
100:0.01. In embodiments, the ratio of the ring bridging trisulfide to the ring bridging disulfide
in the mixture is about 100:0.1. In embodiments, the ratio of the ring bridging trisulfide to the
ring bridging disulfide in the mixture is about 100:1. In embodiments, the ratio of the ring
bridging trisulfide to the ring bridging disulfide in the mixture is about 100:1. In embodiments,
the ratio of the ring bridging trisulfide to the ring bridging disulfide in the mixture is about 80:1.
In embodiments, the ratio of the ring bridging trisulfide to the ring bridging disulfide in the
mixture is about 70:1. In embodiments, the ratio of the ring bridging trisulfide to the ring
bridging disulfide in the mixture is about 60:1. In embodiments, the ratio of the ring bridging
trisulfide to the ring bridging disulfide in the mixture is about 50:1. In embodiments, the ratio of
the ring bridging trisulfide to the ring bridging disulfide in the mixture is about 40:1. In
embodiments, the ratio of the ring bridging trisulfide to the ring bridging disulfide in the mixture
is about 30:1. In embodiments, the ratio of the ring bridging trisulfide to the ring bridging
disulfide in the mixture is about 10:1. In embodiments, the ratio of the ring bridging trisulfide to
the ring bridging disulfide in the mixture is about 9:1. In embodiments, the ratio of the ring
bridging trisulfide to the ring bridging disulfide in the mixture is about 8:1. In embodiments, the
ratio of the ring bridging trisulfide to the ring bridging disulfide in the mixture is about 7:1. In
embodiments, the ratio of the ring bridging trisulfide to the ring bridging disulfide in the mixture
is about 6:1. In embodiments, the ratio of the ring bridging trisulfide to the ring bridging
disulfide in the mixture is about 5:1. In embodiments, the ratio of the ring bridging trisulfide to
the ring bridging disulfide in the mixture is about 4:1. In embodiments, the ratio of the ring
bridging trisulfide to the ring bridging disulfide in the mixture is about 3:1. In embodiments, the
ratio of the ring bridging trisulfide to the ring bridging disulfide in the mixture is about 2:1. In
embodiments, the ratio of the ring bridging trisulfide to the ring bridging disulfide in the mixture
is about 1.5:1. In embodiments, the ratio of the ring bridging trisulfide to the ring bridging
disulfide in the mixture is about 1:1. In embodiments, the ratio of the ring bridging trisulfide to
the ring bridging disulfide in the mixture is about 1:1.5. In embodiments, the ratio of the ring
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bridging trisulfide to the ring bridging disulfide in the mixture is about 1:2. In embodiments, the
ratio of the ring bridging trisulfide to the ring bridging disulfide in the mixture is about 1:3. In
embodiments, the ratio of the ring bridging trisulfide to the ring bridging disulfide in the mixture
is about 1:4. In embodiments, the ratio of the ring bridging trisulfide to the ring bridging
disulfide in the mixture is about 1:5. In embodiments, the ratio of the ring bridging trisulfide to
the ring bridging disulfide in the mixture is about 1:6. In embodiments, the ratio of the ring
bridging trisulfide to the ring bridging disulfide in the mixture is about 1:7. In embodiments, the
ratio of the ring bridging trisulfide to the ring bridging disulfide in the mixture is about 1:8. In
embodiments, the ratio of the ring bridging trisulfide to the ring bridging disulfide in the mixture
is about 1:9. In embodiments, the ratio of the ring bridging trisulfide to the ring bridging
disulfide in the mixture is about 1:10. n embodiments, the ratio of the ring bridging trisulfide to
the ring bridging disulfide in the mixture is about 1:20. In embodiments, the ratio of the ring
bridging trisulfide to the ring bridging disulfide in the mixture is about 1:30. In embodiments,
the ratio of the ring bridging trisulfide to the ring bridging disulfide in the mixture is about 1:40.
In embodiments, the ratio of the ring bridging trisulfide to the ring bridging disulfide in the
mixture is about 1:50. In embodiments, the ratio of the ring bridging trisulfide to the ring
bridging disulfide in the mixture is about 1:60. In embodiments, the ratio of the ring bridging
trisulfide to the ring bridging disulfide in the mixture is about 1:70. In embodiments, the ratio of
the ring bridging trisulfide to the ring bridging disulfide in the mixture is about 1:80. In
embodiments, the ratio of the ring bridging trisulfide to the ring bridging disulfide in the mixture
is about 1:90. In embodiments, the ratio of the ring bridging trisulfide to the ring bridging
disulfide in the mixture is about 1:100. In embodiments, the ratio of the ring bridging trisulfide
to the ring bridging disulfide in the mixture is about 0.1:100. In embodiments, the ratio of the
ring bridging trisulfide to the ring bridging disulfide in the mixture is about 0.01:100.

[0117] In embodiments, the ratio of the ring bridging trisulfide to the ring bridging disulfide in
the mixture is between about 10:0.1 and 0.1:10. In embodiments, the ratio of the ring bridging
trisulfide to the ring bridging disulfide in the mixture is about 10:0.1. In embodiments, the ratio
of the ring bridging trisulfide to the ring bridging disulfide in the mixture is about 10:0.2. In
embodiments, the ratio of the ring bridging trisulfide to the ring bridging disulfide in the mixture
is about 10:0.3. In embodiments, the ratio of the ring bridging trisulfide to the ring bridging
disulfide in the mixture is about 10:0.4. In embodiments, the ratio of the ring bridging trisulfide
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to the ring bridging disulfide in the mixture is about 10:0.5. In embodiments, the ratio of the ring
bridging trisulfide to the ring bridging disulfide in the mixture is about 10:0.6. In embodiments,
the ratio of the ring bridging trisulfide to the ring bridging disulfide in the mixture is about
10:0.7. In embodiments, the ratio of the ring bridging trisulfide to the ring bridging disulfide in
the mixture is about 10:0.8. In embodiments, the ratio of the ring bridging trisulfide to the ring
bridging disulfide in the mixture is about 10:0.9. In embodiments, the ratio of the ring bridging
trisulfide to the ring bridging disulfide in the mixture is about 10:1. In embodiments, the ratio of
the ring bridging trisulfide to the ring bridging disulfide in the mixture is about 9:1. In
embodiments, the ratio of the ring bridging trisulfide to the ring bridging disulfide in the mixture
is about 8:1. In embodiments, the ratio of the ring bridging trisulfide to the ring bridging
disulfide in the mixture is about 7:1. In embodiments, the ratio of the ring bridging trisulfide to
the ring bridging disulfide in the mixture is about 6:1. In embodiments, the ratio of the ring
bridging trisulfide to the ring bridging disulfide in the mixture is about 5:1. In embodiments, the
ratio of the ring bridging trisulfide to the ring bridging disulfide in the mixture is about 4:1. In
embodiments, the ratio of the ring bridging trisulfide to the ring bridging disulfide in the mixture
is about 3:1. In embodiments, the ratio of the ring bridging trisulfide to the ring bridging
disulfide in the mixture is about 2:1. In embodiments, the ratio of the ring bridging trisulfide to
the ring bridging disulfide in the mixture is about 1.5:1. In embodiments, the ratio of the ring
bridging trisulfide to the ring bridging disulfide in the mixture is about 1:1. In embodiments, the
ratio of the ring bridging trisulfide to the ring bridging disulfide in the mixture is about 1:1.5. In
embodiments, the ratio of the ring bridging trisulfide to the ring bridging disulfide in the mixture
is about 1:2. In embodiments, the ratio of the ring bridging trisulfide to the ring bridging
disulfide in the mixture is about 1:2. In embodiments, the ratio of the ring bridging trisulfide to
the ring bridging disulfide in the mixture is about 1:3. In embodiments, the ratio of the ring
bridging trisulfide to the ring bridging disulfide in the mixture is about 1:4. In embodiments, the
ratio of the ring bridging trisulfide to the ring bridging disulfide in the mixture is about 1:5. In
embodiments, the ratio of the ring bridging trisulfide to the ring bridging disulfide in the mixture
is about 1:6. In embodiments, the ratio of the ring bridging trisulfide to the ring bridging
disulfide in the mixture is about 1:7. In embodiments, the ratio of the ring bridging trisulfide to
the ring bridging disulfide in the mixture is about 1:8. In embodiments, the ratio of the ring

bridging trisulfide to the ring bridging disulfide in the mixture is about 1:9. In embodiments, the
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ratio of the ring bridging trisulfide to the ring bridging disulfide in the mixture is about 1:10. In
embodiments, the ratio of the ring bridging trisulfide to the ring bridging disulfide in the mixture
is about 0.9:10. In embodiments, the ratio of the ring bridging trisulfide to the ring bridging
disulfide in the mixture is about 0.8:10. In embodiments, the ratio of the ring bridging trisulfide
to the ring bridging disulfide in the mixture is about 0.7:10. In embodiments, the ratio of the ring
bridging trisulfide to the ring bridging disulfide in the mixture is about 0.6:10. In embodiments,
the ratio of the ring bridging trisulfide to the ring bridging disulfide in the mixture is about
0.5:10. In embodiments, the ratio of the ring bridging trisulfide to the ring bridging disulfide in
the mixture is about 0.4:10. In embodiments, the ratio of the ring bridging trisulfide to the ring
bridging disulfide in the mixture is about 0.3:10. In embodiments, the ratio of the ring bridging
trisulfide to the ring bridging disulfide in the mixture is about 0.2:10. In embodiments, the ratio
of the ring bridging trisulfide to the ring bridging disulfide in the mixture is about 0.1:10. In
embodiments, the ratio of the ring bridging trisulfide to the ring bridging disulfide in the mixture
is about 0.01:10.

[0118] In embodiments, the ratio of the ring bridging trisulfide to the ring bridging disulfide in
the mixture is between about 5:1 and 1:5. In embodiments, the ratio of the ring bridging
trisulfide to the ring bridging disulfide in the mixture is about 5:1. In embodiments, the ratio of
the ring bridging trisulfide to the ring bridging disulfide in the mixture is about 4:1. In
embodiments, the ratio of the ring bridging trisulfide to the ring bridging disulfide in the mixture
is about 3:1. In embodiments, the ratio of the ring bridging trisulfide to the ring bridging
disulfide in the mixture is about 2:1. In embodiments, the ratio of the ring bridging trisulfide to
the ring bridging disulfide in the mixture is about 1.5:1. In embodiments, the ratio of the ring
bridging trisulfide to the ring bridging disulfide in the mixture is about 1:1. In embodiments, the
ratio of the ring bridging trisulfide to the ring bridging disulfide in the mixture is about 1:1.5. In
embodiments, the ratio of the ring bridging trisulfide to the ring bridging disulfide in the mixture
is about 1:2. In embodiments, the ratio of the ring bridging trisulfide to the ring bridging
disulfide in the mixture is about 1:3. In embodiments, the ratio of the ring bridging trisulfide to
the ring bridging disulfide in the mixture is about 1:4. In embodiments, the ratio of the ring

bridging trisulfide to the ring bridging disulfide in the mixture is about 1:5.
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[0119] In embodiments, the ring bridging trisulfide decreases in amount in the mixture by
about 10% (w/w). In embodiments, the ring bridging trisulfide decreases in amount in the
mixture by about 11% (w/w). In embodiments, the ring bridging trisulfide decreases in amount
in the mixture by about 12% (w/w). In embodiments, the ring bridging trisulfide decreases in
amount in the mixture by about 13% (w/w). In embodiments, the ring bridging trisulfide
decreases in amount in the mixture by about 14% (w/w). In embodiments, the ring bridging
trisulfide decreases in amount in the mixture by about 15% (w/w). In embodiments, the ring
bridging trisulfide decreases in amount in the mixture by about 16% (w/w). In embodiments, the
ring bridging trisulfide decreases in amount in the mixture by about 17% (w/w). In
embodiments, the ring bridging trisulfide decreases in amount in the mixture by about 18%
(w/w). In embodiments, the ring bridging trisulfide decreases in amount in the mixture by about
19% (w/w). In embodiments, the ring bridging trisulfide decreases in amount in the mixture by
about 20% (w/w). In embodiments, the ring bridging trisulfide decreases in amount in the
mixture by about 21% (w/w). In embodiments, the ring bridging trisulfide decreases in amount
in the mixture by about 22% (w/w). In embodiments, the ring bridging trisulfide decreases in
amount in the mixture by about 23% (w/w). In embodiments, the ring bridging trisulfide
decreases in amount in the mixture by about 24% (w/w). In embodiments, the ring bridging
trisulfide decreases in amount in the mixture by about 25% (w/w). In embodiments, the ring
bridging trisulfide decreases in amount in the mixture by about 26% (w/w). In embodiments, the
ring bridging trisulfide decreases in amount in the mixture by about 27% (w/w). In
embodiments, the ring bridging trisulfide decreases in amount in the mixture by about 28%
(w/w). In embodiments, the ring bridging trisulfide decreases in amount in the mixture by about
29% (w/w). In embodiments, the ring bridging trisulfide decreases in amount in the mixture by
about 30% (w/w). In embodiments, the ring bridging trisulfide decreases in amount in the
mixture by about 31% (w/w). In embodiments, the ring bridging trisulfide decreases in amount in
the mixture by about 32% (w/w). In embodiments, the ring bridging trisulfide decreases in
amount in the mixture by about 33% (w/w). In embodiments, the ring bridging trisulfide
decreases in amount in the mixture by about 34% (w/w). In embodiments, the ring bridging
trisulfide decreases in amount in the mixture by about 35% (w/w). In embodiments, the ring
bridging trisulfide decreases in amount in the mixture by about 36% (w/w). In embodiments, the

ring bridging trisulfide decreases in amount in the mixture by about 37% (w/w). In embodiments,
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the ring bridging trisulfide decreases in amount in the mixture by about 38% (w/w). In
embodiments, the ring bridging trisulfide decreases in amount in the mixture by about 39%
(w/w). In embodiments, the ring bridging trisulfide decreases in amount in the mixture by about
40% (w/w). In embodiments, the ring bridging trisulfide decreases in amount in the mixture by
about 41% (w/w).In embodiments, the ring bridging trisulfide decreases in amount in the mixture
by about 42% (w/w). In embodiments, the ring bridging trisulfide decreases in amount in the
mixture by about 43% (w/w). In embodiments, the ring bridging trisulfide decreases in amount in
the mixture by about 44% (w/w). In embodiments, the ring bridging trisulfide decreases in
amount in the mixture by about 45% (w/w). In embodiments, the ring bridging trisulfide
decreases in amount in the mixture by about 46% (w/w). In embodiments, the ring bridging
trisulfide decreases in amount in the mixture by about 47% (w/w). In embodiments, the ring
bridging trisulfide decreases in amount in the mixture by about 48% (w/w). In embodiments, the
ring bridging trisulfide decreases in amount in the mixture by about 49% (w/w). In embodiments,

the ring bridging trisulfide decreases in amount in the mixture by about 50% (w/w).
Compositions

[0120] In an aspect, there is provided a compaosition, comprising: a ring bridging trisulfide
compound; a ring bridging disulfide compound; and a non-nucleophilic base, wherein the molar
ratio of the ring bridging trisulfide compound to the ring bridging disulfide compound is greater
than 0.1, and further wherein the non-nucleophilic base is present in a quantity effective to
convert at least an amount of the ring bridging trisulfide compound to the ring bridging disulfide

compound.

[0121] In embodiments, there is a reaction vessel, comprising the composition contermplated
herein. In embodiments, the mixture comprises at least 0.05 mol of the ring bridging disulfide

compound.

[0122] In embodiments, the ring bridging trisulfide compound is:

and the ring bridging disulfide compound is:
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2

wherein A is substituted or unsubstituted cycloalkyl, substituted or unsubstituted
heterocycloalkyl, substituted or unsubstituted aryl or substituted or unsubstituted heteroaryl. In
embodiments, where A is substituted, it is substituted with one or more subsituent groups as
defined herein. In embodiments, where A is substituted, it is substituted with one or more size-
limited subsituent groups as defined herein. In embodiments, where A is substituted, it is

substituted with one or more lower subsituent groups as defined herein.
[0123] In embodiments, the non-nucleophilic base is an organic non-nucleophilic base.
[0124] In embodiments, the non-nucleophilic base comprises an amino group.

[0125] In embodiments, the non-nucleophilic base is a sterically hindered organic non-

nucleophilic base.

[0126] In embodiments, the non-nucleophilic base is 1,5,7-triazabicyclo(4.4.0)dec-5-ene
(TBD), 7-methyl-1,5,7-triazabicyclo(4.4.0)dec-5-ene (MTBD), 1,8-diazabicyclo[5.4.0]undec-7-
ene (DBU), 1,5-diazabicyclo[4.3.0]non-5-ene (DBN), 1,1,3,3-tetramethylguanidine (TMG),
quinuclidine, 2,2,6,6-tetramethylpiperidine (TMP), pempidine (PMP), tributylamine,
triethylamine, N,N-triisopropylamine, 1,4-diazabicyclo[2.2.2]octan (TED), collidine, 2,6-
dimethylpyridine, sodium tert-butoxide, potassium tert-butoxide, lithium diisopropylamide
(LDA), potassium bis(trimethylsilyl)amide (KHMDS) or sodium trimethylsilyl)amide
(NaHMDS).

[0127] In embodiments, the non-nucleophilic base is an inorganic non-nucleophilic base. In
embodiments, the non-nucleophilic inorganic base is potassium bicarbonate, sodium hydride, or

potassium hydride.

[0128] In embodiments, in the composition comprising: a ring bridging trisulfide compound; a
ring bridging disulfide compound; and a non-nucleophilic base, the ring bridging trisulfide

compound is:
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R®  (la)
and the ring bridging disulfide compound is:

R' R3

R2
R4
R18 O

R16 N SZN
é\\\/ RS
0]
R® (Ib). R!is hydrogen, halogen, -N3, -CF3, -CCls, -CBr3,-
CL, -CN, -CHO, -OR**, -NR*4R*4 _.COOR**#, -CONR**4R*4, -NO, -SR¥4, -SOnR**4, -
SOn10R34A -SOn1NR34AR35A _NHNR34AR35A _ONR34AR35A _NHc(0)NHNR34AR35A
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 hydrogen, halogen, -N3, -CF3,
-CCls, -CBr3,- CILs, -CN, -CHO, -OR**B -NR**¥R3B _.COOR*B, -CONR*ER**E .NO,, -SR¥*E, -
SOn2R34b -SOn20R34B -SOnZNR34BR35B _NHNR34BR35B _ONR34BR35B _NHc(0)NHNR34BR35B
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 hydrogen, halogen, -N3, -CF3,
-CCl3, -CBr3,- CI3, -CN, -CHO, -OR**¢, -NR*‘R**C, .COOR**¢, -CONR¥“R**¢, -NO,, -SR**C, -
SOn3R34C -SOn30R34C _Son3NR34CR35C _NHNR34CR35C _ONR34CR35C _NHc(0)NHNR34CR35C
substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or
f any one of claims 8 or 46-50, wherein the ring bridging disu. R*is hydrogen, halogen, -N3, -CF3,
-CCls, -CBr3,- CL3, -CN, -CHO, -OR*P -NR*PR*»P _-COOR*P, -CONR*PR*P _-NO,, -SR*P, -
SOn4R34D _SOn4OR34D _SOn4NR34DR35D _NHNR34DR35D _ONR34DR35D _
NHC(O)NHNR**PR*P 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’
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is hydrogen, halogen, -N3, -CF3, -CCls, -CBr3,- ClI3, -CN, -CHO, -OR*¥, -NR**tR**E, .COOR**,
_CONRMERE, _NO;, -SR¥E, -S01sR*E, -S0,sORME, -SO,sNRMER3E _NHNRMERE,
ONR*FR**F _NHC(O)NHNR*FR**E_ 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 hydrogen, halogen, -N3, -CF3, -CCls, -CBr3,- CI3, -CN, -CHO, -OR*¥*

-NRM*R*F .COOR*!, -CONR**FR** -NO,, -SR*, -SOR**, -SOn6OR™, -SOpNRM*F R -
NHNR**R*F .ONR*RF .NHC(O)NHNR*R¥F sybstituted 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 hydrogen, halogen, -N3, -CF3, -CCls, -CBr3,- CI3, -CN, -CHO, -OR¥G, -
NR¥*OR33G _COOR?**C, -CONRMCR3S, _NO,, -SR**Y, -80,7R**C, -SO,7ORC, -SO,sNR?**OR*¢,
-NHNR?3*6R3%6 _.ONR3*9R3%6¢ .NHC(O)NHNR*SR¥G 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 hydrogen, halogen, -N3, -CF3, -CCls, -CBr3,- CI3, -CN, -CHO, -OR**!, -
NR*HR*H _COOR*™ -CONR*HR*H _NO,, -SR** -SO,R**", -SOsOR**, -SOgNR*HR¥H
-NHNR*HR3H _ONR¥*HRH _NHC(O)NHNR**HR**! 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. R33A R34A RISA RIA RIB RHMB RIB RI6B RIC RIC RIC RIC RID R3MD RID.
R36D RIE RME RIE RIE RIF RIMF RIF RIF RIIG RMG R3ISC RI6G RIH RIMH RIH a4
R3%H are independently 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.
The symbols nl, n2, n3, n4, nS, n6, n7, and n8 are independently 1 or 2.

[0129] The symbols nl, n2, n3, n4, n5, n6, n7, and n8 are independently 1 or 2. In
embodiments, nl is 1. In embodiments, nl is 2. In embodiments, n2 is 1. In embodiments, n2 is
2. In embodiments, n3 is 1. In embodiments, n3 is 2. In embodiments, n4is 1. In

embodiments, n4 is 2. In embodiments, nS is 1. In embodiments, n5 is 2. In embodiments, n6 is
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1. In embodiments, n6 is 2. In embodiments, n7 is 1. In embodiments, n7 is 2. In

embodiments, n8 is 1. In embodiments, n8 is 2.

[0130] R33A R34A R35A R36A R33B R34B R35B R36B R33C R34C R35C R36C R33D R34D R35D
R36D R33E R34E R35E R36E R33F R34F R35F R36F R33G R34G R35G R36G R33H R34H R35H and
R3%H are independently 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. In
embOdimentS R33A R34A R35A R36A R33B R34B R35B R36B R33C R34C R35C R36C R33D R34D
R35D R36D R33E R34E R35E R36E R33F R34F R35F R36F R33G R34G R35G R36G R33H R34H R35H
and R¥" are independently hydrogen, R**3-substituted or unsubstituted alkyl, R**3-substituted or
unsubstituted heteroalkyl, R***-substituted or unsubstituted cycloalkyl, R**%-substituted or
unsubstituted heterocycloalkyl, R***-substituted or unsubstituted aryl, or R**3-substituted or
ycloalky ry
unsubstituted heteroaryl. In embodiments, R¥3A R34 R334 R36A R33B R34B R3IB R36B R3IC
R34C R35C R36C R33D R34D R35D R36D R33E R34E R35E R36E R33F R34F R35F R36F R33G R34G
R33G R36G R¥H R3H R3H and R¥H are independently hydrogen, unsubstituted alkyl,
unsubstituted heteroalkyl, unsubstituted cycloalkyl, unsubstituted heterocycloalkyl, unsubstituted
y y y y y
aryl, or unsubstituted heteroaryl. In embodiments, R¥4 R34 R3% R36A R33B R34B R3B R36B
R33C R34C R35C R36C R33D R34D R35D R36D R33E R34E R35E R36E R33F R34F R35F R36F R33G
R34G R35G R3¥G R3H R RIH and R*H are independently hydrogen, R***-substituted or
unsubstituted C1-Cs alkyl, R*?-substituted or unsubstituted 2 to 3 membered heteroalkyl, R*-
y y
substituted or unsubstituted C3-Cs cycloalkyl, R***-substituted or unsubstituted 5 to 6 membered
heterocycloalkyl, R**3-substituted or unsubstituted phenyl, or R***-substituted or unsubstituted 5
to 6 membered heteroaryl. In embodiments, R*34 R3%A R33A R3¥6A R33B R34B R3B RIB R33C
R34C R35C R36C R33D R34D R35D R36D R33E R34E R35E R36E R33F R34F R35F R36F R33G R34G
R33G R36G R¥H R3H R3H and R¥H are independently hydrogen, unsubstituted alkyl,
unsubstituted 2 to 3 membered heteroalkyl, unsubstituted Cs-Cs cycloalkyl, unsubstituted 5 to 6

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

[0131] R**is halogen (e.g. —F, -Cl, -Br, or —I), -N3, -CF3, -CCls, -CBr3,- ClI3, -CN, -CHO, -
OH, -NH;, -COOH, -CONH,, -NO, -SH, -SO,Cl, -SOsH, -SOs4H, -SO,NH,, -NHNH,, —ONHa,
—NHC(O)NHNH,, substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, C1-Cs, or C1-C»),
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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), substituted or unsubstituted cycloalkyl (e.g.,
C3-Cs, C3-Cs, C4-Cs, or Cs-Cs), substituted or unsubstituted heterocycloalkyl (e.g., 3 to 8
membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered),
substituted or unsubstituted aryl (e.g., C¢-Ci2, Cs-Cio, or phenyl), or substituted or unsubstituted
heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).
In embodiments, R** is halogen (e.g. —F, -Cl, -Br, or —I), -N3, -CF3, -CCl3, -CBr3,- CI;, -CN, -
CHO, -OH, -NHz, -COOH, -CONHj,, -NO», -SH, -SO:Cl, -SOsH, -SO4H, -SO:NH>, -NHNH,
—~ONH;, -NHC(O)NHNH,, R**_substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, C1-C4, or
C1-C2), 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-Cs, C3-Cs, C4-Cs, or Cs-Cs), R**® -substituted or unsubstituted
heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered,
or 5 to 6 membered), R**® -substituted or unsubstituted aryl (e.g., C6-C12, Cs-Cio, or phenyl), or
R*® _substituted or unsubstituted heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9
membered, or 5 to 6 membered). In embodiments, R**?is halogen (e.g. —F, -Cl, -Br, or -), -
N3, -CF3, -CCls, -CBr3,- CIs, -CN, -CHO, -OH, -NH,, -COOH, -CONHa, -NO», -SH, -SO(l, -
SOsH, -SO4H, -SO;NH>, -NHNH,, —-ONH», -NHC(O)NHNH>, unsubstituted alkyl (e.g., Ci-Cs,
C1-Cs, C1-Cy4, 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, Cs-
Cs, C4-Cs, or Cs-Cs), unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, 4
to 6 membered, 4 to 5 membered, or 5 to 6 membered), unsubstituted aryl (e.g., Ce-Ci2, Cs-Cio,
or phenyl), or unsubstituted heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9

membered, or 5 to 6 membered).

[0132] R*®is halogen (e.g. —F, -Cl, -Br, or 1), -N3, -CF3, -CCls, -CBr3,- CI3, -CN, -CHO, -
OH, -NH, -COOH, -CONH3,, -NO, -SH, -SO:Cl, -SOsH, -SOsH, -SO;NH>, -NHNH;, -ONH2,
—NHC(O)NHNHa, unsubstituted alkyl (e.g., C1-Cs, C1-Cs, C1-Cs, or C1-C2), 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-Cs, C4-Cs, or Cs-Cs), unsubstituted

heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered,
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or 5 to 6 membered), unsubstituted aryl (e.g., Cs-Ci12, Cs-C1o, or phenyl), or unsubstituted

heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).

[0133] The compound may have the structure of Formula (I) following:

R2 R RS

R® (I), wherein R!-R6 R!6 and R!® are as decribed herein, including
embodiments thereof. The symbol p may be 2 or 3.

[0134] In embodiments, the compound may have the formula:

[0135] In embodiments, the compound may have the formula:

R1 R3

[0136] The symbol pis 2. The symbol p is 3.

[0137] In embodiments, R! is hydrogen, halogen (e.g. —F, -Cl, -Br, or 1), -N3, -CF3, -CCl3, -
CBr3, - CI3, -CN, -CHO, -OH, -NH,, -COOH, -CONHa, -NO», -SH, -SO»Cl, -SOsH, -SO4H, -
SO:NH;, -NHNH;, ~ONH,, -NHC(O)NHNHo>, substituted or unsubstituted alkyl (e.g. C1-Cs

alkyl), or substituted or unsubstituted heteroalkyl (e.g. 2 to 8 membered heteroalkyl). In
embodiments,R! is halogen (e.g. —F, -Cl, -Br, or -I), -CF3, -CCls, -CBr3, - CI3,—~CN, substituted
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or unsubstituted alkyl, or substituted or unsubstituted heteroalkyl. R! may be —CN, substituted or
unsubstituted alkyl, or substituted or unsubstituted heteroalkyl. R! may be —CN or substituted or
unsubstituted alkyl. R! may be -CN or unsubstituted alkyl. R! may be —CN, or unsubstituted
heteroalkyl.

[0138] In embodiments, R is substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-Cs),
substituted or unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to S membered, 2 to 3
membered), substituted or unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or C3), substituted or
unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered),
substituted or unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or phenyl), or substituted or unsubstituted
heteroaryl (e.g., 5 to 8 membered, 5 to 6 membered, or 6 membered). In embodiments, R! is
unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-Cs3), unsubstituted heteroalkyl (e.g., 2 to 8

ide compound is5 membered, 2 to 3 membered), unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or
C3), unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered),
unsubstituted aryl (e.g., Cs-Cg, Cs-Cs, or phenyl), or unsubstituted heteroaryl (e.g., 5 to 8

membered, 5 to 6 membered, or 6 membered).

[0139] In embodiments, R! is substituted or unsubstituted C1-Cs alkyl, substituted or
unsubstituted 2 to 8 membered heteroalkyl, substituted or unsubstituted 3 to 8 membered
cycloalkyl, substituted or unsubstituted 3 to 8 membered heterocycloalkyl, substituted or
unsubstituted 5 to 8 membered aryl, or substituted or unsubstituted 5 or 8 membered heteroaryl.
In embodiments, R! is unsubstituted C;-Cs alkyl, unsubstituted 2 to 8 membered heteroalkyl,
unsubstituted 3 to 8 membered cycloalkyl, unsubstituted 3 to 8 membered heterocycloalkyl,

unsubstituted 5 to 8 membered aryl, or unsubstituted 5 or 8 membered heteroaryl.

[0140] In embodiments, R! is substituted or unsubstituted C1-Cs alkyl, substituted or
unsubstituted 2 to 5 membered heteroalkyl, substituted or unsubstituted 3 to 5 membered
cycloalkyl, substituted or unsubstituted 3-6 membered heterocycloalkyl, substituted or
unsubstituted 5 to 6 membered aryl, or substituted or unsubstituted 5 to 6 membered heteroaryl.
In embodiments, R! is unsubstituted C;-Cs alkyl, unsubstituted 2 to 5 membered heteroalkyl,
unsubstituted 3 to 5 membered cycloalkyl, unsubstituted 3-6 membered heterocycloalkyl,

unsubstituted 5 to 6 membered aryl, or unsubstituted 5 to 6 membered heteroaryl.
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[0141] In embodiments, R is substituted or unsubstituted C1-Cs alkyl, substituted or
unsubstituted 2 to 3 membered heteroalkyl. In embodiments, R! is substituted or unsubstituted 3
membered cycloalkyl, substituted or unsubstituted 4 membered cycloalkyl, or substituted or
unsubstituted 5 membered cycloalkyl. In embodiments, R! is substituted or unsubstituted 4
membered heterocycloalkyl, substituted or unsubstituted 5 membered heterocycloalkyl, or
substituted or unsubstituted 6 membered heterocycloalkyl. In embodiments, R! is substituted or
unsubstituted 5 membered aryl, substituted or unsubstituted 5 membered aryl, substituted or
unsubstituted 6 membered aryl, or substituted or unsubstituted 6 membered heteroaryl. In
embodiments, R! is unsubstituted C,-Cs alkyl or unsubstituted 2 to 3 membered heteroalkyl. In
embodiments, R! is unsubstituted 3 membered cycloalkyl, unsubstituted 4 membered cycloalkyl
or unsubstituted 5 membered cycloalkyl. In embodiments, R is unsubstituted 4 membered
heterocycloalkyl, unsubstituted 5 membered heterocycloalkyl, or unsubstituted 6 membered
heterocycloalkyl. In embodiments, R! is unsubstituted 5 membered aryl, unsubstituted 5

membered aryl, unsubstituted 6 membered aryl, or unsubstituted 6 membered heteroaryl.

[0142] In embodiments, R!is R'?-substituted or unsubstituted alkyl, R'%-substituted or
unsubstituted heteroalkyl, R'?-substituted or unsubstituted cycloalkyl, R'-substituted or
unsubstituted heterocycloalkyl, R13-substituted or unsubstituted aryl, or R'*-substituted or
unsubstituted heteroaryl. In embodiments, R! is unsubstituted alkyl, unsubstituted heteroalkyl,
unsubstituted cycloalkyl, unsubstituted heterocycloalkyl, unsubstituted aryl, or unsubstituted

heteroaryl.

[0143] In embodiments, R! is R'?-substituted or unsubstituted C;-Cs alkyl, R'3-substituted or
unsubstituted 2 to 8 membered heteroalkyl, R'?-substituted or unsubstituted 3 to 8 membered
cycloalkyl, R'-substituted or unsubstituted 3 to 8 membered heterocycloalkyl, R'?-substituted or
unsubstituted 5 to 8 membered aryl, or R'3-substituted or unsubstituted 5 to 8 membered
heteroaryl. In embodiments, R! is unsubstituted C1-Cs alkyl, unsubstituted 2 to 8 membered
heteroalkyl, unsubstituted 3 to 8 membered cycloalkyl, unsubstituted 3 to 8 membered
heterocycloalkyl, unsubstituted 5 to 8 membered aryl, or unsubstituted 5 to 8 membered

heteroaryl.

[0144] In embodiments, R! is R'?-substituted or unsubstituted C;-Cs alkyl, R'3-substituted or
unsubstituted 2 to 5 membered heteroalkyl, R'?-substituted or unsubstituted 3 to 5 membered
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cycloalkyl, R'-substituted or unsubstituted 3-6 membered heterocycloalkyl, R'3-substituted or
unsubstituted 5 to 6 membered aryl, or R!'3-substituted or unsubstituted 5 to 6 membered
heteroaryl. In embodiments, R! is unsubstituted C1-Cs alkyl, unsubstituted 2 to 5 membered
heteroalkyl, unsubstituted 3 to 5 membered cycloalkyl, unsubstituted 3 to 6 membered
heterocycloalkyl, or unsubstituted 5 to 6 membered aryl, or unsubstituted 5 to 6 membered

heteroaryl.

[0145] In embodiments, R! is R!?-substituted or unsubstituted C;1-C3 alkyl or R'?-substituted or
unsubstituted 2 to 3 membered heteroalkyl. In embodiments, R is R13-substituted or
unsubstituted 3 membered cycloalkyl, R'?-substituted or unsubstituted 4 membered cycloalkyl,
or R1%-substituted or unsubstituted 5 membered cycloalkyl. In embodiments, R! is R'*-
substituted or unsubstituted 5 membered heterocycloalkyl, R'*-substituted or unsubstituted 6
membered heterocycloalkyl, R'-substituted or unsubstituted 5 membered aryl, R'3-substituted or
unsubstituted 6 membered aryl, R'*-substituted or unsubstituted 5 membered heteroaryl, or R'-
substituted or unsubstituted 6 membered heteroaryl. In embodiments, R! is unsubstituted C1-Cs
alkyl or unsubstituted 2 to 3 membered heteroalkyl. In embodiments, R! is unsubstituted 3
membered cycloalkyl, unsubstituted 4 membered cycloalkyl, or unsubstituted 5 membered
cycloalkyl. In embodiments, R! is unsubstituted 5 membered heterocycloalkyl, unsubstituted 6
membered heterocycloalkyl, unsubstituted 5 membered aryl, unsubstituted 6 membered aryl,

unsubstituted 5 membered heteroaryl, or unsubstituted 6 membered heteroaryl.

[0146] In embodiments, R!is R!?-substituted or unsubstituted methyl, R'3-substituted or
unsubstituted ethyl, or R'*-substituted or unsubstituted propyl. In embodiments, R! is methyl,
ethyl, or propyl.

[0147] In embodiments, R is halogen (e.g. —F, -Cl, -Br, or -I), -CF3, -CCls, -CBr3,-CI3, -CN, -
CHO, -OH, -NH,, NO», or -COOR**4_ In embodiments, R*** is hydrogen, C1-C3 unsubstituted
alkyl, 2 to 5 membered unsubstituted heteroalkyl, or 5 or 6 membered unsubstituted aryl. In
embodiments, R! is -COOR*4, wherein R**# is C1-C3 unsubstituted alkyl. In embodiments, R*
is unsubstituted methyl, unsubstituted ethyl, or unsubstituted propyl. In embodiments, R is -
COOCH;5. In embodiments, R is halogen (e.g. -F, -Cl, -Br, or —I), -CF3, -CCl3, -CBr3,-Cl;, -CN,
-NH,, or NO». In embodiments, R! is -CN. In embodiments, R! is unsubstituted 2 to 5
membered heteroalkyl.
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[0148] In embodiments, R! is hydrogen, halogen (e.g. —F, -Cl, -Br, or 1), -N3, -CF3, -CCl3, -
CBr3,- CI3, -CN, -CHO, -OR¥#, -NR*4R»4 -COOR™#, -CONR*4R¥4, -NO,, -SR**, -
SOmR™%, -SOmORM4, -SOuNR*AR¥4, -NHNR*4R*4, -ONR**4R**4, -NHC(O)NHNR*4R*>*
(e.g., -OH, -OCH3, -NH2, -NHCHj3, NCH3NCH;3, -COOH, -COOCH3, -CONHy, -

CONHCH3, -NOg, -SH, -SCH3, -SOH, -SOCH3, -SO2H, -SO2CHj3, -S(O)OH, -S(O)OCH3, -
S(0)2H, S(0),0CH3, -S(O)NH2», -S(O)NHCHj3, -S(0)NHa, S(0)NHCH3 -NHNH, -
NHNHCH;3, -NHNCH3CH3s, -ONH», -ONHCH;3, -NHC(O)NHNHz, or -NHC(O)NHNHCH3),
substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-Cs), substituted or unsubstituted
heteroalkyl (e.g., 2 to 8 membered, 2 to S membered, 2 to 3 membered), substituted or
unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or Cs), substituted or unsubstituted heterocycloalkyl
(e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered), substituted or unsubstituted aryl (e.g.,
Cs-Cs, Cs-Cs, or phenyl), or substituted or unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6

membered, or 6 membered).

[0149] In embodiments, R! is hydrogen, halogen (e.g. —F, -Cl, -Br, or 1), -N3, -CF3, -CCl3, -
CBr3,- CI3, -CN, -CHO, -OR¥#, -NR*4R»4 -COOR™#, -CONR*4R¥4, -NO,, -SR**, -
SOmR™%, -SOmORM4, -SOuNR*AR¥4, -NHNR*4R*4, -ONR**4R**4, -NHC(O)NHNR*4R*>*
(e.g., -OH, -OCH3, -NH2, -NHCH3, NCH3NCH;3, -COOH, -COOCH3, -CONHy, -

CONHCH3, -NO», -SH, -SCHj3, -SOH, -SOCH3, -SO2H, -SO,CHj3, -S(O)OH, -S(O)OCH3, -
S(0)2H, S(0),0CH3, -S(O)NH2», -S(O)NHCHj3, -S(0)NHa, S(0)NHCH3 -NHNH, -
NHNHCHj3, -NHNCH;3CH3s, -ONH;, -ONHCH3, -NHC(O)NHNH23, or -NHC(O)NHNHCH3),
R'-substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-Cs), R'%-substituted or
unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to 5 membered, 2 to 3 membered), R'*-
substituted or unsubstituted cycloalkyl (e.g., C3-Cs, C3-C3, or C3), R'%- substituted or
unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered), R*-
substituted or unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or phenyl), or R'?- substituted or
unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6 membered, or 6 membered). In

embodiments,

[0150] R!is hydrogen, halogen (e.g. —F, -Cl, -Br, or -I), -N3, -CF3, -CCl3, -CBr3,- CI3, -CN, -

CHO, -OR»A _NR3***R** _-COOR?*4, -CONR*ARYA _NO,, -SR*4 -SOmR*4, -SOn OR*4, -

SO NRM*AR34 _NHNRM*ARA _ONRM*ARYA _NHC(O)NHNR**4R3 (e.g., -OH, -OCHj, -
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NH2, -NHCH3, NCH3NCH3, -COOH, -COOCHs, -CONH,, -CONHCHj3, -NO3, -SH, -SCH3, -
SOH, -SOCHjs, -SO2H, -SO2CHj3, -S(O)OH, -S(O)OCH3, -S(0):H, S(0),OCHs3, -S(O)NHy, -
S(O)NHCHjs, -S(0):NHz, S(0);NHCHj3 -NHNH,, -NHNHCH3, -NHNCH;3CH3, -ONHy, -
ONHCH3, -NHC(O)NHNH, or -NHC(O)NHNHCH3), unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or
C1-Cs), unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to 5 membered, 2 to 3 membered),
unsubstituted cycloalkyl (e.g., C3-Cg, C3-Cs, or Cs), unsubstituted heterocycloalkyl (e.g., 3 to 8
membered, 3 to 6 membered, or 4 membered), unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or phenyl),

or unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6 membered, or 6 membered).

[0151] In embodiments, R! is hydrogen, halogen (e.g. —F, -Cl, -Br, or -I), -OH, -OCH3, -NH2,
-NHCH3;, NCH3NCH3, -COOH, -COOCH3, -CONH», -CONHCH3, -NO3, -SH, -SCH3, -SOH, -
SOCHs, -SO:2H, -SO2CH3, -S(O)OH, -S(O)OCH3, -S(0):H, S(0),OCHs, -S(O)NH,, -
S(O)NHCHjs, -S(0)2NHz, S(0)NHCHj3; -NHNH;, -NHNHCH3;, -NHNCH3CH3, -ONHy, -
ONHCH3, -NHC(O)NHNH,, or -NHC(O)NHNHCH3), R'*-substituted or unsubstituted C1-C3
alkyl, R'®-substituted or unsubstituted 2 to 3 membered heteroalkyl, R'?-substituted or
unsubstituted Cs-Cs cycloalkyl, R'%-substituted or unsubstituted 5 to 6 membered
heterocycloalkyl, R'?-substituted or unsubstituted phenyl, or R'?-substituted or unsubstituted 5 to

6 membered heteroaryl.

[0152] In embodiments, R!is hydrogen,—F, -Cl, -Br,—I, -OH, -OCH3, -NH2, -NHCH3,
NCH3NCH;s, -COOH, -COOCH;3, -CONH», -CONHCH3, -NO», -SH, -SCHj3, -SOH, -SOCH3, -
SO:H, -SO,CHs;, -S(O)OH, -S(O)OCHs, -S(O):H, S(0)0CHs, -S(O)NHz, -S(O)NHCH3, -
S(0):NH,, S(0);NHCHj3;, -NHNH», -NHNHCHj3, -NHNCH3CHj3, -ONH», -ONHCH3, -
NHC(O)NHNH3, or -NHC(O)NHNHCH3), unsubstituted C1-Cs alkyl, unsubstituted 2 to 3
membered heteroalkyl, unsubstituted C3-Cs cycloalkyl, unsubstituted 5 to 6 membered

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

[0153] R!'?is halogen (e.g. —F, -Cl, -Br, or —I), -N3, -CF3, -CCl3, -CBr3,- CI3, -CN, -CHO, -
OH, -NH, -COOH, -CONH3,, -NO, -SH, -SO:Cl, -SOsH, -SOsH, -SO;NH>, -NHNH;, -ONH2,
—NHC(O)NHNH,, substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, C1-Cs, or C1-C»),
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), substituted or unsubstituted cycloalkyl (e.g.,
C3-Cs, C3-Cs, C4-Cs, or Cs-Cs), substituted or unsubstituted heterocycloalkyl (e.g., 3 to 8
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membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered),
substituted or unsubstituted aryl (e.g., C¢-Ci2, Cs-Cio, or phenyl), or substituted or unsubstituted
heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).
In embodiments, R'* is halogen (e.g. —F, -Cl, -Br, or —I), -N3, -CF3, -CCl3, -CBr3,- CI3, -CN, -
CHO, -OH, -NHz, -COOH, -CONHj,, -NO», -SH, -SO:Cl, -SOsH, -SO4H, -SO:NH>, -NHNH,
—~ONH_, -NHC(O)NHNH,, R'®-substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, C1-Ca, or
C1-C2), R™-substituted or unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to 6 membered, 4
Va(S)) or / (Va(R))

cycloalkyl (e.g., C3-Cs, C3-Cs, Ca4-Cs, or Cs-Cs), R'® -substituted or unsubstituted
heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered,
or 5 to 6 membered), R'® -substituted or unsubstituted aryl (e.g., C6-C12, C6-Cio, or phenyl), or
R!® _substituted or unsubstituted heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9
membered, or 5 to 6 membered). In embodiments, R'? is halogen (e.g. —F, -CI, -Br, or -), -

N3, -CF3, -CCls, -CBr3,- CIs, -CN, -CHO, -OH, -NH,, -COOH, -CONHa, -NO», -SH, -SO(l, -
SOsH, -SO4H, -SO;NH>, -NHNH,, —-ONH», -NHC(O)NHNH>, unsubstituted alkyl (e.g., Ci-Cs,
C1-Cs, C1-Cy4, 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, Cs-
Cs, C4-Cs, or Cs-Cs), unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, 4
to 6 membered, 4 to 5 membered, or 5 to 6 membered), unsubstituted aryl (e.g., Ce-Ci2, Cs-Cio,
or phenyl), or unsubstituted heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9

membered, or 5 to 6 membered).

[0154] R!is halogen (e.g. —F, -Cl, -Br, or -I), -N3, -CF3, -CCl3, -CBr3,- CI3, -CN, -CHO, -
OH, -NH, -COOH, -CONH3,, -NO, -SH, -SO:Cl, -SOsH, -SOsH, -SO;NH>, -NHNH;, -ONH2,
—NHC(O)NHNHa, unsubstituted alkyl (e.g., C1-Cs, C1-Cs, C1-Cs, or C1-C2), 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-Cs, C4-Cs, or Cs-Cs), unsubstituted
heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered,
or 5 to 6 membered), unsubstituted aryl (e.g., Cs-Ci12, Cs-C1o, or phenyl), or unsubstituted

heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).
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[0155] In embodiments, R! is an electron withdrawing group (EWG) (e.g. halogen (e.g. —F, -
Cl, -Br, or —I), -N3, -NOg, -CF3, -CCls, -CBr3, -CI3, -CN, -CHO, -CONHz, or substituted or
unsubstituted 2 to 8 membered heteroalkyl). An “electron withdrawing group” is used herein
according to its common meaning in the art and refers to a chemical moiety that tends to remove
electrons (electron density) from a portion of the compound to which it is attached (e.g. a
deactivating group). In embodiments, R!is -CN. In embodiments, R! is — NO>. In
embodiments, R! is —CF3, -CCls, -CBr3, or -CI;. In embodiments, R! is substituted or
unsubstituted 2 to 8 membered heteroalkyl. In embodiments, R! is -COOCHS.

[0156] In embodiments, R? is hydrogen, halogen (e.g. —F, -Cl, -Br, or 1), -N3, -CF3, -CCl3, -
CBr3,- CI3, -CN, -CHO, -OH, -NH3, -COOH, -CONHa, -NO>, -SH, -SO:Cl, -SOsH, -SO4H, -
SO:NH2, -NHNH>, -ONH;, -NHC(O)NHNH_, substituted or unsubstituted alkyl (e.g. C1-Cs
alkyl), or substituted or unsubstituted heteroalkyl (e.g. 2 to 8 membered heteroalkyl), or
substituted or unsubstituted heterocycloalkyl (e.g. 3 to 6 membered heterocycloalkyl). In
embodiments, R? is halogen (e.g. —F, -Cl, -Br, or —I), -CF3, -CCls, -CBr3, -ClI3, -CN, substituted
or unsubstituted alkyl, or substituted or unsubstituted heteroalkyl. In embodiments, R? is —CN,
substituted or unsubstituted alkyl, or substituted or unsubstituted heteroalkyl. In embodiments,
R? is —CN or substituted or unsubstituted alkyl. In embodiments, R? is —CN or unsubstituted
methyl. In embodiments, R? is —CN, or unsubstituted heteroalkyl. In embodiments, R?is

substituted alkyl or substituted heteroalkyl.

[0157] In embodiments, R? is substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-C3),
substituted or unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to S membered, 2 to 3
membered), substituted or unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or C3), substituted or
unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered),
substituted or unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or phenyl), or substituted or unsubstituted
heteroaryl (e.g., 5 to 8 membered, 5 to 6 membered, or 6 membered). In embodiments, R? is
unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-Cs3), unsubstituted heteroalkyl (e.g., 2 to 8
membered, 2 to 5 membered, 2 to 3 membered), unsubstituted cycloalkyl (e.g., C3-Csg, C3-Cs, or
C3), unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered),
unsubstituted aryl (e.g., Cs-Cg, Cs-Cs, or phenyl), or unsubstituted heteroaryl (e.g., 5 to 8

membered, 5 to 6 membered, or 6 membered).
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[0158] In embodiments, R? is substituted or unsubstituted C1-Cs alkyl, substituted or
unsubstituted 2 to 8 membered heteroalkyl, substituted or unsubstituted 3 to 8 membered
cycloalkyl, substituted or unsubstituted 3 to 8 membered heterocycloalkyl, substituted or
unsubstituted 5 or 8 membered aryl, or substituted or unsubstituted 5 or 8 membered heteroaryl.
In embodiments, R? is unsubstituted C;-Cs alkyl, unsubstituted 2 to 8 membered heteroalkyl,
unsubstituted 3 to 8 membered cycloalkyl, unsubstituted 3 to 8 membered heterocycloalkyl,

unsubstituted 5 or 8 membered aryl, or unsubstituted 5 or 8 membered heteroaryl.

[0159] In embodiments, R? is substituted or unsubstituted C1-Cs alkyl, substituted or
unsubstituted 2 to 5 membered heteroalkyl, substituted or unsubstituted 3 to 5 membered
cycloalkyl, or substituted or unsubstituted 3 to 6 membered heterocycloalkyl, substituted or
unsubstituted 5 or 6 membered aryl, or substituted or unsubstituted 5 or 6 membered heteroaryl.
In embodiments, R? is unsubstituted C;-Cs alkyl, unsubstituted 2 to 5 membered heteroalkyl,
unsubstituted 3 to 5 membered cycloalkyl, or unsubstituted 3 to 6 membered heterocycloalkyl,
unsubstituted 5 or 6 membered aryl, or unsubstituted 5 or 6 membered heteroaryl. In

embodiments, R? is unsubstituted C1-Cs alkyl or unsubstituted 2 to 5 membered heteroalkyl.

[0160] In embodiments, R? is substituted or unsubstituted C1-Cs alkyl or substituted or
unsubstituted 2 to 3 membered heteroalkyl. In embodiments, R? is substituted or unsubstituted 3
membered cycloalkyl, substituted or unsubstituted 4 membered cycloalkyl, or substituted or
unsubstituted 5 membered cycloalkyl. In embodiments, R? is substituted or unsubstituted 4
membered heterocycloalkyl, substituted or unsubstituted 5 membered heterocycloalkyl,
substituted or unsubstituted 6 membered heterocycloalkyl, substituted or unsubstituted 5
membered aryl, substituted or unsubstituted 6 membered aryl, substituted or unsubstituted 5
membered heteroaryl, or substituted or unsubstituted 6 membered heteroaryl. In embodiments,
R? is unsubstituted C1-Cs alkyl or unsubstituted 2 to 3 membered heteroalkyl. In embodiments,
R? is unsubstituted 3 membered cycloalkyl, unsubstituted 4 membered cycloalkyl or
unsubstituted 5 membered cycloalkyl. In embodiments, R? is unsubstituted 4 membered
heterocycloalkyl, unsubstituted 5 membered heterocycloalkyl, unsubstituted 6 membered
heterocycloalkyl, unsubstituted 5 membered aryl, unsubstituted 6 membered aryl, unsubstituted 5

membered heteroaryl, or unsubstituted 6 membered heteroaryl.
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[0161] In embodiments, R? is R?®-substituted or unsubstituted alkyl, R**-substituted or
unsubstituted heteroalkyl, R?®-substituted or unsubstituted cycloalkyl, R*-substituted or
unsubstituted heterocycloalkyl, R*-substituted or unsubstituted aryl, or R?*-substituted or
unsubstituted heteroaryl. In embodiments, R? is R**-substituted or unsubstituted alkyl or R*-

substituted or unsubstituted heteroalkyl.

[0162] In embodiments, R? is R?-substituted or unsubstituted C;-Cs alkyl, R*-substituted or
unsubstituted 2 to 8 membered heteroalkyl, R**-substituted or unsubstituted 3 to 8 membered
cycloalkyl, R*-substituted or unsubstituted 3 to 8 membered heterocycloalkyl, R?*-substituted or
unsubstituted 5 or 8 membered aryl, or R?*-substituted or unsubstituted 5 or 8 membered
heteroaryl. In embodiments, R? is R**-substituted or unsubstituted C1-Cs alkyl or R*-substituted
or unsubstituted 2 to 8 membered heteroalkyl, R**-substituted or unsubstituted 3 to 8 membered
cycloalkyl, R*-substituted or unsubstituted 3 to 8 membered heterocycloalkyl, R?*-substituted or
unsubstituted 5 to 8 membered aryl, or R**-substituted or unsubstituted 5 to 8 membered

heteroaryl.

[0163] In embodiments, R? is R?®-substituted or unsubstituted C;-Cs alkyl, R**-substituted or
unsubstituted 2 to 5 membered heteroalkyl, R**-substituted or unsubstituted 3 to 5 membered
cycloalkyl, R*-substituted or unsubstituted 3 to 6 membered heterocycloalkyl, R??-substituted or
unsubstituted 5 or 6 membered aryl, or R?-substituted or unsubstituted 5 to 6 membered
heteroaryl. In embodiments, R? is R*-substituted or unsubstituted C1-Cs alkyl or R*-substituted

or unsubstituted 2 to 5 membered heteroalkyl.

[0164] In embodiments, R* is R?-substituted or unsubstituted C;1-C3 alkyl or R?*-substituted or
unsubstituted 2 to 3 membered heteroalkyl. In embodiments, R? is R*-substituted or
unsubstituted 3 membered cycloalkyl, R?*-substituted or unsubstituted 4 membered cycloalkyl,
or R*-substituted or unsubstituted 5 membered cycloalkyl. In embodiments, R? is R*-
substituted or unsubstituted 4 membered heterocycloalkyl, R**-substituted or unsubstituted 5
membered heterocycloalkyl, R**-substituted or unsubstituted 6 membered heterocycloalkyl, R*-
substituted or unsubstituted 5 membered aryl, R*-substituted or unsubstituted 6 membered aryl,
R?-substituted or unsubstituted 5 membered heteroaryl, or R**-substituted or unsubstituted 6

membered heteroaryl.
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[0165] In embodiments, R? is hydrogen, halogen (e.g. —F, -Cl, -Br, or 1), -N3, -CF3, -CCl3, -
CBr3,- CI;, -CN, -CHO, -OR*B _NR*BR*B _COOR*®, -CONR**¥*R**B _-NO,, -SR*B -
SOmR™E, -SOROR™E, -SOLNRM*BRI®B, _-NHNR*BR B, -ONR*BR®, .NHC(O)NHNR*BR B
(e.g., -OH, -OCH3, -NH2, -NHCHj3, NCH3NCH;3, -COOH, -COOCH3, -CONHy, -

CONHCH3, -NOg, -SH, -SCH3, -SOH, -SOCH3, -SO2H, -SO2CHj3, -S(O)OH, -S(O)OCH3, -
S(0)2H, S(0),0CH3, -S(O)NH2», -S(O)NHCHj3, -S(0)NHa, S(0)NHCH3 -NHNH, -
NHNHCH;3, -NHNCH3CH3s, -ONH», -ONHCH;3, -NHC(O)NHNHz, or -NHC(O)NHNHCH3),
substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-Cs), substituted or unsubstituted
heteroalkyl (e.g., 2 to 8 membered, 2 to S membered, 2 to 3 membered), substituted or
unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or Cs), substituted or unsubstituted heterocycloalkyl
(e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered), substituted or unsubstituted aryl (e.g.,
Cs-Cs, Cs-Cs, or phenyl), or substituted or unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6

membered, or 6 membered).

[0166] In embodiments, R? is hydrogen, halogen (e.g. —F, -Cl, -Br, or 1), -N3, -CF3, -CCl3, -
CBr3,- CI;, -CN, -CHO, -OR*B _NR*BR*B _COOR*®, -CONR**¥*R**B _-NO,, -SR*B -
SOmR™E, -SOROR™E, -SOLNRM*BRI®B, _-NHNR*BR B, -ONR*BR®, .NHC(O)NHNR*BR B
(e.g., -OH, -OCH3, -NH2, -NHCH3, NCH3NCH;3, -COOH, -COOCH3, -CONHy, -

CONHCH3, -NO», -SH, -SCHj3, -SOH, -SOCH3, -SO2H, -SO,CHj3, -S(O)OH, -S(O)OCH3, -
S(0)2H, S(0),0CH3, -S(O)NH2», -S(O)NHCHj3, -S(0)NHa, S(0)NHCH3 -NHNH, -
NHNHCHj3, -NHNCH;3CH3s, -ONH;, -ONHCH3, -NHC(O)NHNH23, or -NHC(O)NHNHCH3),
R?2-substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-Cs), R*-substituted or
unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to 5 membered, 2 to 3 membered), R*-
substituted or unsubstituted cycloalkyl (e.g., C3-Cs, C3-C3, or C3), R*- substituted or
unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered), R*-
substituted or unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or phenyl), or R**- substituted or

unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6 membered, or 6 membered).

[0167] In embodiments, R? is hydrogen, halogen (e.g. —F, -Cl, -Br, or 1), -N3, -CF3, -CCl3, -
CBr3,- CI;, -CN, -CHO, -OR**B .NR**¥R*B _.COOR*B, -CONR*ER3*E -NO,, -SR**E, -
SOn2R34B -SOn20R34B -SOnZNR34BR35B _NHNR34BR35B _ONR34BR35B _NHc(0)NHNR34BR35B
(e.g., -OH, -OCHs, -NH2, -NHCHj3, NCH3NCH;3, -COOH, -COOCH3, -CONHa, -
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CONHCH3, -NOg, -SH, -SCH3, -SOH, -SOCH3, -SO2H, -SO2CHj3, -S(O)OH, -S(O)OCH3, -
S(0)2H, S(0),0CH3, -S(O)NH2», -S(O)NHCHj3, -S(0)NHa, S(0)NHCH3 -NHNH, -
NHNHCH;3, -NHNCH3CH3s, -ONH», -ONHCH;3, -NHC(O)NHNHz, or -NHC(O)NHNHCH3),
unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-Cs3), unsubstituted heteroalkyl (e.g., 2 to 8
membered, 2 to 5 membered, 2 to 3 membered), unsubstituted cycloalkyl (e.g., C3-Csg, C3-Cs, or
C3), unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered),
unsubstituted aryl (e.g., Cs-Cg, Cs-Cs, or phenyl), or unsubstituted heteroaryl (e.g., 5 to 8

membered, 5 to 6 membered, or 6 membered).

[0168] In embodiments, R? is hydrogen, halogen (e.g. —F, -Cl, -Br, or -I), -OH, -OCH3, -NH2,
-NHCH3;, NCH3NCH3, -COOH, -COOCH3, -CONH», -CONHCH3, -NO3, -SH, -SCH3, -SOH, -
SOCHs, -SO:2H, -SO2CH3, -S(O)OH, -S(O)OCH3, -S(0):H, S(0),OCHs, -S(O)NH,, -
S(O)NHCHjs, -S(0)2NHz, S(0)NHCHj3; -NHNH;, -NHNHCH3;, -NHNCH3CH3, -ONHy, -
ONHCH3, -NHC(O)NHNH,, or -NHC(O)NHNHCH3), R**-substituted or unsubstituted C1-C3
alkyl, R**-substituted or unsubstituted 2 to 3 membered heteroalkyl, R?*-substituted or
unsubstituted Cs-Cs cycloalkyl, R*-substituted or unsubstituted 5 to 6 membered
heterocycloalkyl, R**-substituted or unsubstituted phenyl, or R*-substituted or unsubstituted 5 to

6 membered heteroaryl.

[0169] In embodiments, R?is hydrogen,-F, -Cl, -Br,—I, -OH, -OCH3, -NH2, -NHCH3,
NCH3NCH;s, -COOH, -COOCH;3, -CONH», -CONHCH3, -NO», -SH, -SCHj3, -SOH, -SOCH3, -
SO:H, -SO,CHs;, -S(O)OH, -S(O)OCHs, -S(O):H, S(0)0CHs, -S(O)NHz, -S(O)NHCH3, -
S(0):NH,, S(0);NHCHj3;, -NHNH», -NHNHCHj3, -NHNCH3CHj3, -ONH», -ONHCH3, -
NHC(O)NHNH3, or -NHC(O)NHNHCH3), unsubstituted C1-Cs alkyl, unsubstituted 2 to 3
membered heteroalkyl, unsubstituted C3-Cs cycloalkyl, unsubstituted 5 to 6 membered

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

[0170] R*is halogen (e.g. —F, -Cl, -Br, or —I), -N3, -CF3, -CCl3, -CBr3,- CI3, -CN, -CHO, -
OH, -NH, -COOH, -CONH3,, -NO, -SH, -SO:Cl, -SOsH, -SOsH, -SO;NH>, -NHNH;, -ONH2,
—NHC(O)NHNH,, substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, C1-Cs, or C1-C»),
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), substituted or unsubstituted cycloalkyl (e.g.,
C3-Cs, C3-Cs, C4-Cs, or Cs-Cs), substituted or unsubstituted heterocycloalkyl (e.g., 3 to 8
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membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered),
substituted or unsubstituted aryl (e.g., C¢-Ci2, Cs-Cio, or phenyl), or substituted or unsubstituted
heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).
In embodiments, R* is halogen (e.g. —F, -Cl, -Br, or —I), -N3, -CF3, -CCl3, -CBr3,- CI3, -CN, -
CHO, -OH, -NHz, -COOH, -CONHj,, -NO», -SH, -SO:Cl, -SOsH, -SO4H, -SO:NH>, -NHNH,
—~ONH_, -NHC(O)NHNH,, R?®-substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, C1-Ca, or
C1-C2), 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-Cs, C3-Cs, Ca-Cs, or Cs-Cs), R? -substituted or unsubstituted
heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered,
or 5 to 6 membered), R?® -substituted or unsubstituted aryl (e.g., C6-C12, C6-Cio, or phenyl), or
R2® _substituted or unsubstituted heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9
membered, or 5 to 6 membered). In embodiments, R?® is halogen (e.g. —F, -CI, -Br, or -, -

N3, -CF3, -CCls, -CBr3,- CIs, -CN, -CHO, -OH, -NH,, -COOH, -CONHa, -NO», -SH, -SO(l, -
SOsH, -SO4H, -SO;NH>, -NHNH,, —-ONH», -NHC(O)NHNH>, unsubstituted alkyl (e.g., Ci-Cs,
C1-Cs, C1-Cy4, 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, Cs-
Cs, C4-Cs, or Cs-Cs), unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, 4
to 6 membered, 4 to 5 membered, or 5 to 6 membered), unsubstituted aryl (e.g., Ce-Ci2, Cs-Cio,
or phenyl), or unsubstituted heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9

membered, or 5 to 6 membered).

[0171] R is halogen (e.g. —F, -Cl, -Br, or —I), -N3, -CF3, -CCl3, -CBr3,- CI3, -CN, -CHO, -
OH, -NH, -COOH, -CONH3,, -NO, -SH, -SO:Cl, -SOsH, -SOsH, -SO;NH>, -NHNH;, -ONH2,
—NHC(O)NHNHa, unsubstituted alkyl (e.g., C1-Cs, C1-Cs, C1-Cs, or C1-C2), 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-Cs, C4-Cs, or Cs-Cs), unsubstituted
heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered,
or 5 to 6 membered), unsubstituted aryl (e.g., Cs-Ci12, Cs-C1o, or phenyl), or unsubstituted

heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).
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[0172] In embodiments, R? is hydrogen, halogen (e.g. —F, -Cl, -Br, or 1), -N3, -CF3, -CCl3, -
CBr3,- CI3, -CN, -CHO, -OH, -NH3, -COOH, -CONHa, -NO>, -SH, -SO:Cl, -SOsH, -SO4H, -
SO,NH,, -NHNH,, -ONH,, -NHC(O)NHNH>, R** -substituted or unsubstituted C;-Cs alkyl, R*?
-substituted or unsubstituted 2 to 8 membered heteroalkyl, R* -substituted or unsubstituted 3 to 8
membered cycloalkyl, R*-substituted or unsubstituted 3 to 6 membered heterocycloalkyl, R* -
substituted or unsubstituted 5 or 6 membered aryl, or R?® -substituted or unsubstituted 5 or 6
membered heteroaryl. In embodiments, R? is -N3, -CF3, -CCls, -CBr3,- CI3, -CN, -CHO, -

OH, -NHz, -COOH, -CONHz, -NO3, -SH, -SO:Cl, -SOsH, -SOsH, -SOPh, -SO;NH>, -NHNH;,
-ONH», R?*-substituted or unsubstituted C1-C; alkyl, or 1 to 3 membered R**-substituted or
unsubstituted heteroalkyl. In embodiments, R? is unsubstituted C1-Cs alkyl or unsubstituted 2 to
5 membered heteroalkyl. In embodiments, R? is unsubstituted methyl. In embodiments, R? is

unsubstituted methoxy (e.g. -OCH3).

[0173] In embodiments, R*is R*-substituted or unsubstituted C;1-Cs alkyl (e.g. R*-substituted
or unsubstituted methylene). In embodiments, R?is R*-substituted C1-Cs alkyl. In
embodiments, when R? is substituted or unsubstituted C;-Cs alkyl, R**is unsubstituted
heterocycloalkyl, unsubstituted aryl, or unsubstituted heteroaryl. In embodiments R**is
unsubstituted or unsubstituted morpholino (e.g. R*-substituted or unsubstituted morpholino). In
embodiments,R? is R*-substituted or unsubstituted 2 to 5 membered heteroalkyl. In
embodiments, when R? is substituted or unsubstituted 2 to 5 membered heteroalkyl, R*is is
unsubstituted C;1-Cs alkyl, unsubstituted heterocycloalkyl, unsubstituted aryl, or unsubstituted
heteroaryl. In embodiments,R?is -OCH3. In embodiments,R? is unsubstituted methyl. In
embodiments,R? is -CN.

[0174] In embodiments, R is halogen (e.g. —F, -Cl, -Br, or —I), -N3, -NO», -CF3, CCl3, CBrs3,
CIs;, -CN, -CHO, -CONHj, or substituted or unsubstituted 2 to 8 membered heteroalkyl and R? is
hydrogen, halogen (e.g. —F, -Cl, -Br, or —I), -N3, -CF3, -CCl3, -CBr3,- CI3, -CN, -CHO, -

OH, -NH, -COOH, -CONH3,, -NO, -SH, -SO:Cl, -SOsH, -SOsH, -SO;NH>, -NHNH;, -ONH2,
~NHC(O)NHNH,, R* -substituted or unsubstituted C;-Cs alkyl, R* -substituted or unsubstituted
2 to 8 membered heteroalkyl, R**-substituted or unsubstituted 3 to 8 membered cycloalkyl, R*? -
substituted or unsubstituted 3 to 6 membered heterocycloalkyl, R* -substituted or unsubstituted

5 or 6 membered aryl, or R*-substituted or unsubstituted 5 or 6 membered heteroaryl heteroaryl.
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In embodiments, at least one of R! and R? is an electron withdrawing group (EWG) (e.g. halogen
(e.g. —F, -Cl, -Br, or —1), -N3, -NO3, -CF3, CCl3, CBr3, CI3, -CN, -CHO, -CONH2y, or substituted
or unsubstituted 2 to 8 membered heteroalkyl. In embodiments, when R! is CN, R? is -CN. In
embodiments, when R! is halogen (e.g. —F, -Cl, -Br, or -I), R? is halogen (e.g. —F, -Cl, -Br, or —
I). In embodiments, when R!is -CN, R? is unsubstituted C;-Cs alkyl. In embodiments, when R*
is —CN, R? is unsubstituted methyl. In embodiments, when R! is unsubstituted 2 to 8 membered
heteroalkyl (e.g. -COOCH3), R? is unsubstituted C1-Cs alkyl. In embodiments, when R!is ~CN,
R? is R?*-sybstituted or unsubstituted C1-Cs alkyl. In embodiments, when R!is -CN, R? is R**-
substituted or unsubstituted C;-Cs heteroalkyl. In embodiments, R** is unsubstituted alkyl,
unsubstituted cycloalkyl, unsubstituted heterocycloalkyl, unsubstituted aryl, or unsubstituted

heteroaryl.

[0175] In embodiments, R? is a polar substituent and provides polarity to the compounds
provided herein (e.g. where R? is a substituted or unsubstituted 2 to 8 membered heteroalkyl). A
“polar substituent” is understood by one skilled in the art to be a moiety that creates a dipole
moment, thereby forming a positive or negative charge on a molecule. In embodiments, R? is an
aqueous solubility enhancing substituent (e.g. a moiety that increases the water solubility of the
compound), where germinal substitution at R? with a substituent other than methyl improves the
solubility of the compound in an aqueous medium. Solubility enhancing substituents may

include basic substituents or groups that add polarity.

[0176] In embodiments, R? is substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-C3),
substituted or unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to S membered, 2 to 3
membered), substituted or unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or C3), substituted or
unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered),
substituted or unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or phenyl), or substituted or unsubstituted

heteroaryl (e.g., 5 to 8 membered, 5 to 6 membered, or 6 membered).

[0177] In embodiments, R? is R*-substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or Ci-
Cs), R**-substituted or unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to 5 membered, 2 to 3
membered), R**-substituted or unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or Cs), R*-
substituted or unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4
membered), R**-substituted or unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or phenyl), or R¥-
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substituted or unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6 membered, or 6 membered).
In embodiments, R? is unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-Cs), unsubstituted
heteroalkyl (e.g., 2 to 8 membered, 2 to S membered, 2 to 3 membered), unsubstituted cycloalkyl
(e.g., C3-Cs, C3-Cs, or C3), unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6
membered, or 4 membered), unsubstituted aryl (e.g., Cs-Cs, Cs-Ce, or phenyl), or unsubstituted

heteroaryl (e.g., 5 to 8 membered, 5 to 6 membered, or 6 membered).

[0178] In embodiments, R? is substituted or unsubstituted alkyl, substituted or unsubstituted
C1-Csg alkyl, substituted or unsubstituted C1-Cs alkyl, substituted or unsubstituted C,-Cs alkyl. In
embodiments, R? is R¥-substituted or unsubstituted alkyl, R**-substituted or unsubstituted C;-Cs
alkyl, R**-substituted or unsubstituted C1-Cs alkyl, or R¥*-substituted or unsubstituted C1-C3
alkyl. In embodiments, R? is unsubstituted alkyl, unsubstituted C1-Cs alkyl, unsubstituted C1-Cs
alkyl, or unsubstituted C1-Cs alkyl.

[0179] In embodiments, R? is substituted or unsubstituted heteroalkyl, substituted or
unsubstituted 2 to 8 membered heteroalkyl, substituted or unsubstituted 2 to 5 membered
heteroalkyl, substituted or unsubstituted 2 to 3 membered heteroalkyl. In embodiments, R? is
R3%substituted or unsubstituted heteroalkyl, R¥-substituted or unsubstituted 2 to 8 membered
heteroalkyl, R*-substituted or unsubstituted 2 to 5 membered heteroalkyl, or R**-substituted or
unsubstituted 2 to 3 membered heteroalkyl. In embodiments, R? is independently unsubstituted
heteroalkyl, unsubstituted 2 to 8 membered heteroalkyl, or unsubstituted 2 to 5 membered

heteroalkyl, unsubstituted 2 to 3 membered heteroalkyl.

[0180] In embodiments, R? is substituted or unsubstituted cycloalkyl, substituted or
unsubstituted 3 to 8 membered cycloalkyl, substituted or unsubstituted 3 to 5 membered
cycloalkyl, substituted or unsubstituted 3 membered cycloalkyl, substituted or unsubstituted 4
membered cycloalkyl, or substituted or unsubstituted 5 membered cycloalkyl. In embodiments,
R? is R¥*-sybstituted or unsubstituted cycloalkyl, R**-substituted or unsubstituted 3 to 8
membered cycloalkyl, R¥*-substituted or unsubstituted 3 to 5 membered cycloalkyl, R*-
substituted or unsubstituted 3 membered cycloalkyl, R**-substituted or unsubstituted 4 membered
cycloalkyl, or R*-substituted or unsubstituted 5 membered cycloalkyl. In embodiments, R? is

unsubstituted cycloalkyl, unsubstituted 3 to 8 membered cycloalkyl, unsubstituted 3 to 5
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membered cycloalkyl, unsubstituted 3 membered cycloalkyl, unsubstituted 4 membered

cycloalkyl, or unsubstituted 5 membered cycloalkyl.

[0181] In embodiments, R? is substituted or unsubstituted heterocycloalkyl, substituted or
unsubstituted 3 to 6 membered heterocycloalkyl, substituted or unsubstituted 4 membered
heterocycloalkyl, substituted or unsubstituted 5 membered heterocycloalkyl, or substituted or
unsubstituted 6 membered heterocycloalkyl. In embodiments, R? is R¥-substituted or
unsubstituted heterocycloalkyl, R¥-substituted or unsubstituted 3 to 6 membered
heterocycloalkyl, R**-substituted or unsubstituted 4 membered heterocycloalkyl, R¥*-substituted
or unsubstituted 5 membered heterocycloalkyl, or R**-substituted or unsubstituted 6 membered
heterocycloalkyl. In embodiments, R? is unsubstituted heterocycloalkyl, unsubstituted 3 to 6
membered heterocycloalkyl, unsubstituted 4 membered heterocycloalkyl, unsubstituted 5

membered heterocycloalkyl, or unsubstituted 6 membered heterocycloalkyl.

[0182] In embodiments, R? is substituted or unsubstituted aryl, substituted or unsubstituted 5 to
6 membered aryl, substituted or unsubstituted 5 membered aryl, or substituted or unsubstituted 6
membered aryl. In embodiments, R? is R**-substituted or unsubstituted aryl, R¥-substituted or
unsubstituted 5 to 6 membered aryl, R**-substituted or unsubstituted 5 membered aryl, or R*-
substituted or unsubstituted 6 membered aryl. In embodiments, R? is unsubstituted aryl,
unsubstituted 5 to 6 membered aryl, unsubstituted 5 membered aryl, or unsubstituted 6

membered aryl.

[0183] In embodiments, R? is substituted or unsubstituted heteroaryl, substituted or
unsubstituted 5 to 6 membered heteroaryl, substituted or unsubstituted 5 membered heteroaryl, or
substituted or unsubstituted 6 membered heteroaryl. In embodiments, R? is R¥*-substituted or
unsubstituted heteroaryl, R¥-substituted or unsubstituted 5 to 6 membered heteroaryl, R*-
substituted or unsubstituted 5 membered heteroaryl, or R¥-substituted or unsubstituted 6
membered heteroaryl. In embodiments, R? is unsubstituted heteroaryl, unsubstituted 5 to 6
membered heteroaryl, unsubstituted 5 membered heteroaryl, or unsubstituted 6 membered

heteroaryl.

[0184] In embodiments, R? is hydrogen, halogen (e.g. —F, -Cl, -Br, or —I), substituted or
unsubstituted C1-Cs alkyl, substituted or unsubstituted C1-Cs alkyl, or substituted or

unsubstituted C1-Cs alkyl. In embodiments, R? is hydrogen, halogen (e.g. —F, -Cl, -Br, or 1),
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R3%-substituted or unsubstituted C1-Cs alkyl, R¥*-substituted or unsubstituted C1-Cs alkyl, or R*-
substituted or unsubstituted C-Cs alkyl. In embodiments, R? is hydrogen, halogen (e.g. —F, -Cl,
-Br, or —I), unsubstituted C1-Cg alkyl, unsubstituted Ci-Cs alkyl, or unsubstituted C1-Cs alkyl. In
embodiments, R? is hydrogen, halogen (e.g. -F, -Cl, -Br, or —I), or R¥*-substituted or
unsubstituted C1-Cs alkyl. In embodiments, R? is hydrogen, halogen (e.g. —F, -Cl, -Br, or -1), or
R3%-substituted or unsubstituted C1-Cs alkyl. In embodiments, R? is hydrogen, halogen (e.g. —F, -
Cl, -Br, or —I), or R¥*-substituted or unsubstituted C1-Cs alkyl. In embodiments, R? is hydrogen,
halogen (e.g. -F, -Cl, -Br, or —I), or unsubstituted C1-Cs alkyl. In embodiments, R is hydrogen,
or unsubstituted C1-Cz alkyl. In embodiments, R? is hydrogen. In embodiments, R® is

unsubstituted methyl, unsubstituted ethyl, or unsubstituted propyl.

[0185] In embodiments, R? is hydrogen, halogen (e.g. —F, -Cl, -Br, or 1), -N3, -CF3, -CCl3, -
CBr3,- CI3, -CN, -CHO, -OR¥¢, -NR¥*CR¥C, -COOR¥, -CONRYR¥C, -NO;, -SR¥C, -
SOuR¥C, -80,30R3C, -SONRMCRIC NHNR#CR3C, _ONRMCR3SC, _NHC(O)NHNRCR35¢
(e.g., -OH, -OCH3, -NH2, -NHCHj3, NCH3NCH;3, -COOH, -COOCH3, -CONHy, -

CONHCH3, -NOg, -SH, -SCH3, -SOH, -SOCH3, -SO2H, -SO2CHj3, -S(O)OH, -S(O)OCH3, -
S(0)2H, S(0),0CH3, -S(O)NH2», -S(O)NHCHj3, -S(0)NHa, S(0)NHCH3 -NHNH, -
NHNHCH;3, -NHNCH3CH3s, -ONH», -ONHCH;3, -NHC(O)NHNHz, or -NHC(O)NHNHCH3),

od of claim 8 or 41, wherein the ri(e.g., C1-Cs, C1-Cs, or C1-Cs), substituted or unsubstituted
heteroalkyl (e.g., 2 to 8 membered, 2 to S membered, 2 to 3 membered), substituted or
unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or Cs), substituted or unsubstituted heterocycloalkyl
(e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered), substituted or unsubstituted aryl (e.g.,
Cs-Cs, Cs-Cs, or phenyl), or substituted or unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6

membered, or 6 membered).

[0186] In embodiments, R? is hydrogen, halogen (e.g. —F, -Cl, -Br, or 1), -N3, -CF3, -CCl3, -
CBr3,- CIs, -CN, -CHO, -OR*¢, -NR**R**¢, -COOR**¢, -CONR**R**¢, -NO,, -SR*¢, -
SOmRMC, -S0ORC, -SONRMCR¥C, .NHNRMCRIC, .ONRMCRIC, -NHC(O)NHNRHCR3C
(e.g., -OH, -OCH3, -NH2, -NHCHj3, NCH3NCH;3, -COOH, -COOCH3, -CONHy, -

CONHCH3, -NOg, -SH, -SCH3, -SOH, -SOCH3, -SO2H, -SO2CHj3, -S(O)OH, -S(O)OCH3, -
S(0)2H, S(0),0CH3, -S(O)NH2», -S(O)NHCHj3, -S(0)NHa, S(0)NHCH3 -NHNH, -
NHNHCH;3, -NHNCH3CH3s, -ONH», -ONHCH;3, -NHC(O)NHNHz, or -NHC(O)NHNHCH3),
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R3%-substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-Cs), R¥*-substituted or
unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to 5 membered, 2 to 3 membered), R¥-
substituted or unsubstituted cycloalkyl (e.g., C3-Cs, C3-C3, or C3), R¥- substituted or
unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered), R¥-
substituted or unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or phenyl), or R**- substituted or

unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6 membered, or 6 membered).

[0187] In embodiments, R? is hydrogen, halogen (e.g. —F, -Cl, -Br, or 1), -N3, -CF3, -CCls, -
CBr3,- CIs, -CN, -CHO, -OR*¢, -NR**R**¢, -COOR**¢, -CONR**R**¢, -NO,, -SR*¢, -
SORMC, -SOORMC, -SONRMCRIC _NHNRH#CR3C, _QNR3MCRIC, -NHC(O)NHNR34CR35C
(e.g., -OH, -OCH3, -NH2, -NHCHj3, NCH3NCH;3, -COOH, -COOCH3, -CONHy, -

CONHCH3, -NOg, -SH, -SCH3, -SOH, -SOCH3, -SO2H, -SO2CHj3, -S(O)OH, -S(O)OCH3, -
S(0)2H, S(0),0CH3, -S(O)NH2», -S(O)NHCHj3, -S(0)NHa, S(0)NHCH3 -NHNH, -
NHNHCH;3, -NHNCH3CH3s, -ONH», -ONHCH;3, -NHC(O)NHNHz, or -NHC(O)NHNHCH3),
unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-Cs3), unsubstituted heteroalkyl (e.g., 2 to 8
membered, 2 to 5 membered, 2 to 3 membered), unsubstituted cycloalkyl (e.g., C3-Csg, C3-Cs, or
C3), unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered),
unsubstituted aryl (e.g., Cs-Cg, Cs-Cs, or phenyl), or unsubstituted heteroaryl (e.g., 5 to 8

membered, 5 to 6 membered, or 6 membered).

[0188] In embodiments, R? is hydrogen, halogen (e.g. —F, -Cl, -Br, or -I), -OH, -OCH3, -NH2,
-NHCH3;, NCH3NCH3, -COOH, -COOCH3, -CONH», -CONHCH3, -NO3, -SH, -SCH3, -SOH, -
SOCHs, -SO:2H, -SO2CH3, -S(O)OH, -S(O)OCH3, -S(0):H, S(0),OCHs, -S(O)NH,, -
S(O)NHCHjs, -S(0)2NHz, S(0)NHCHj3; -NHNH;, -NHNHCH3;, -NHNCH3CH3, -ONHy, -
ONHCH3, -NHC(O)NHNH,, or -NHC(O)NHNHCH3), R*-substituted or unsubstituted C1-C3
alkyl, R**-substituted or unsubstituted 2 to 3 membered heteroalkyl, R**-substituted or
unsubstituted Cs-Cs cycloalkyl, R¥-substituted or unsubstituted 5 to 6 membered
heterocycloalkyl, R**-substituted or unsubstituted phenyl, or R**-substituted or unsubstituted 5 to

6 membered heteroaryl.

[0189] In embodiments, R? is hydrogen,-F, -Cl, -Br,—I, -OH, -OCH3, -NH2, -NHCHj3,
NCH3;NCH3, -COOH, -COOCH3, -CONH», -CONHCH3;, -NO», -SH, -SCH3, -SOH, -SOCH3, -
SO>H, -SO,CHj3, -S(O)OH, -S(O)OCH3, -S(0):H, S(0)0OCHs, -S(O)NH,, -S(O)NHCHj, -
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S(0):NH,, S(0);NHCHj3;, -NHNH», -NHNHCHj3, -NHNCH3CHj3, -ONH», -ONHCH3, -
NHC(O)NHNH3, or -NHC(O)NHNHCH3), unsubstituted C1-Cs alkyl, unsubstituted 2 to 3
membered heteroalkyl, unsubstituted C3-Cs cycloalkyl, unsubstituted 5 to 6 membered

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

[0190] R¥*is halogen (e.g. —F, -Cl, -Br, or —I), -N3, -CF3, -CCl3, -CBr3,- CI3, -CN, -CHO, -
OH, -NH, -COOH, -CONH3,, -NO, -SH, -SO:Cl, -SOsH, -SOsH, -SO;NH>, -NHNH;, -ONH2,
—NHC(O)NHNH,, substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, C1-Cs, or C1-C»),
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), substituted or unsubstituted cycloalkyl (e.g.,
C3-Cs, C3-Cs, C4-Cs, or Cs-Cs), substituted or unsubstituted heterocycloalkyl (e.g., 3 to 8
membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered),
substituted or unsubstituted aryl (e.g., C¢-Ci2, Cs-Cio, or phenyl), or substituted or unsubstituted
heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).
In embodiments, R¥ is halogen (e.g. —F, -Cl, -Br, or —I), -N3, -CF3, -CCl3, -CBr3,- CI3, -CN, -
CHO, -OH, -NHz, -COOH, -CONHj,, -NO», -SH, -SO:Cl, -SOsH, -SO4H, -SO:NH>, -NHNH,
—~ONH_, -NHC(O)NHNH,, R**-substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, C1-Ca, or
C1-C2), 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-Cs, C3-Cs, C4-Cs, or Cs-Cs), R¥® -substituted or unsubstituted
heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered,
or 5 to 6 membered), R*® -substituted or unsubstituted aryl (e.g., C6-C12, C6-Cio, or phenyl), or
R3® _substituted or unsubstituted heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9
membered, or 5 to 6 membered). In embodiments, R* is halogen (e.g. —F, -CI, -Br, or -, -

N3, -CF3, -CCls, -CBr3,- CIs, -CN, -CHO, -OH, -NH,, -COOH, -CONHa, -NO», -SH, -SO(l, -
SOsH, -SO4H, -SO;NH>, -NHNH,, —-ONH», -NHC(O)NHNH>, unsubstituted alkyl (e.g., Ci-Cs,
C1-Cs, C1-Cy4, 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, Cs-
Cs, C4-Cs, or Cs-Cs), unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, 4

to 6 membered, 4 to 5 membered, or 5 to 6 membered), unsubstituted aryl (e.g., Ce-Ci2, Cs-Cio,
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or phenyl), or unsubstituted heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9

membered, or 5 to 6 membered).

[0191] R is halogen (e.g. —F, -Cl, -Br, or —-I), -N3, -CF3, -CCl3, -CBr3,- CI3, -CN, -CHO, -
OH, -NH, -COOH, -CONH3,, -NO, -SH, -SO:Cl, -SOsH, -SOsH, -SO;NH>, -NHNH;, -ONH2,
—NHC(O)NHNHa, unsubstituted alkyl (e.g., C1-Cs, C1-Cs, C1-Cs, or C1-C2), 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-Cs, C4-Cs, or Cs-Cs), unsubstituted
heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered,
or 5 to 6 membered), unsubstituted aryl (e.g., Cs-Ci12, Cs-C1o, or phenyl), or unsubstituted

heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).

[0192] In embodiments, R* is substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-C3),
substituted or unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to S membered, 2 to 3
membered), substituted or unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or C3), substituted or
unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered),
substituted or unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or phenyl), or substituted or unsubstituted
heteroaryl (e.g., 5 to 8 membered, 5 to 6 membered, or 6 membered). In embodiments, R* is R*-
substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-C3), R**-substituted or unsubstituted
heteroalkyl (e.g., 2 to 8 membered, 2 to 5 membered, 2 to 3 membered), R*-substituted or
unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or C3), R*-substituted or unsubstituted
heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered), R*-substituted or
unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or phenyl), or R*-substituted or unsubstituted heteroaryl
(e.g., 5 to 8 membered, 5 to 6 membered, or 6 membered). In embodiments, R*is unsubstituted
alkyl (e.g., C1-Cs, C1-Cs, or C1-C3), unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to 5
membered, 2 to 3 membered), unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or C3), unsubstituted
heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered), unsubstituted aryl
(e.g., Cs-Cs, Cs-Ce, or phenyl), or unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6

membered, or 6 membered).

[0193] In embodiments, R* is substituted or unsubstituted alkyl, substituted or unsubstituted
C1-Csg alkyl, substituted or unsubstituted C1-Cs alkyl, substituted or unsubstituted C,-Cs alkyl. In

embodiments, R* is R¥-substituted or unsubstituted alkyl, R**-substituted or unsubstituted C;-Cs
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alkyl, R**-substituted or unsubstituted C1-Cs alkyl, or R¥*-substituted or unsubstituted C1-C3
alkyl. In embodiments, R* is unsubstituted alkyl, unsubstituted C1-Cs alkyl, unsubstituted C1-Cs
alkyl, or unsubstituted C1-Cs alkyl.

[0194] In embodiments, R* is substituted or unsubstituted heteroalkyl, substituted or
unsubstituted 2 to 8 membered heteroalkyl, substituted or unsubstituted 2 to 5 membered
heteroalkyl, substituted or unsubstituted 2 to 3 membered heteroalkyl. In embodiments, R* is
R*%_substituted or unsubstituted heteroalkyl, R*-substituted or unsubstituted 2 to 8 membered
heteroalkyl, R*-substituted or unsubstituted 2 to 5 membered heteroalkyl, or R**-substituted or
unsubstituted 2 to 3 membered heteroalkyl. In embodiments, R* is independently unsubstituted
heteroalkyl, unsubstituted 2 to 8 membered heteroalkyl, unsubstituted 2 to 5 membered

heteroalkyl, or unsubstituted 2 to 3 membered heteroalkyl.

[0195] In embodiments, R* is substituted or unsubstituted cycloalkyl, substituted or
unsubstituted 3 to 8 membered cycloalkyl, substituted or unsubstituted 3 to 5 membered
cycloalkyl, substituted or unsubstituted 3 membered cycloalkyl, substituted or unsubstituted 4
membered cycloalkyl, or substituted or unsubstituted 5 membered cycloalkyl. In embodiments,
R*is R*¥-sybstituted or unsubstituted cycloalkyl, R**-substituted or unsubstituted 3 to 8
membered cycloalkyl, R**-substituted or unsubstituted 3 to 5 membered cycloalkyl, R*-
substituted or unsubstituted 3 membered cycloalkyl, R*-substituted or unsubstituted 4 membered
cycloalkyl, or R*-substituted or unsubstituted 5 membered cycloalkyl. In embodiments, R* is
unsubstituted cycloalkyl, unsubstituted 3 to 8 membered cycloalkyl, unsubstituted 3 to 5
membered cycloalkyl, unsubstituted 3 membered cycloalkyl, unsubstituted 4 membered

cycloalkyl, or unsubstituted 5 membered cycloalkyl.

[0196] In embodiments, R*is substituted or unsubstituted heterocycloalkyl, substituted or
unsubstituted 3 to 6 membered heterocycloalkyl, substituted or unsubstituted 4 membered
heterocycloalkyl, substituted or unsubstituted 5 membered heterocycloalkyl, or substituted or
unsubstituted 6 membered heterocycloalkyl. In embodiments, R* is R*-substituted or
unsubstituted heterocycloalkyl, R*-substituted or unsubstituted 3 to 6 membered
heterocycloalkyl, R**-substituted or unsubstituted 4 membered heterocycloalkyl, R*-substituted
or unsubstituted 5 membered heterocycloalkyl, or R*-substituted or unsubstituted 6 membered
heterocycloalkyl. In embodiments, R* is unsubstituted heterocycloalkyl, unsubstituted 3 to 6
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membered heterocycloalkyl, unsubstituted 4 membered heterocycloalkyl, unsubstituted 5

membered heterocycloalkyl, or unsubstituted 6 membered heterocycloalkyl.

[0197] In embodiments, R* is substituted or unsubstituted aryl, substituted or unsubstituted 5 to
6 membered aryl, substituted or unsubstituted 5 membered aryl, or substituted or unsubstituted 6
membered aryl. In embodiments, R* is R**-substituted or unsubstituted aryl, R*3-substituted or
unsubstituted 5 to 6 membered aryl, R*-substituted or unsubstituted 5 membered aryl, or R*-
substituted or unsubstituted 6 membered aryl. In embodiments, R* is unsubstituted aryl,
unsubstituted 5 to 6 membered aryl, unsubstituted 5 membered aryl, or unsubstituted 6

membered aryl.

[0198] In embodiments, R* is substituted or unsubstituted heteroaryl, substituted or
unsubstituted 5 to 6 membered heteroaryl, substituted or unsubstituted 5 membered heteroaryl, or
substituted or unsubstituted 6 membered heteroaryl. In embodiments, R* is R*3-substituted or
unsubstituted heteroaryl, R*-substituted or unsubstituted 5 to 6 membered heteroaryl, R*-
substituted or unsubstituted 5 membered heteroaryl, or R*-substituted or unsubstituted 6
membered heteroaryl. In embodiments, R* is unsubstituted heteroaryl, unsubstituted 5 to 6
membered heteroaryl, unsubstituted 5 membered heteroaryl, or unsubstituted 6 membered

heteroaryl.

[0199] In embodiments, R* is hydrogen, halogen (e.g. —F, -Cl, -Br, or —I), substituted or
unsubstituted C1-Cs alkyl, substituted or unsubstituted C1-Cs alkyl, or substituted or
unsubstituted C1-Cs alkyl. In embodiments, R* is hydrogen, halogen (e.g. —F, -Cl, -Br, or 1),
R*._substituted or unsubstituted C1-Cs alkyl, R*-substituted or unsubstituted C1-Cs alkyl, or R*-
substituted or unsubstituted C-Cs alkyl. In embodiments, R* is hydrogen, halogen (e.g. —F, -Cl,
-Br, or —I), unsubstituted C1-Cg alkyl, unsubstituted Ci-Cs alkyl, or unsubstituted C1-Cs alkyl. In
embodiments, R* is hydrogen, halogen (e.g. -F, -Cl, -Br, or —I), or R*3-substituted or
unsubstituted C1-Cs alkyl. In embodiments, R* is hydrogen, halogen (e.g. —F, -Cl, -Br, or -1), or
R*_substituted or unsubstituted C1-Cs alkyl. In embodiments, R* is hydrogen, halogen (e.g. —F, -
Cl, -Br, or —I), or R*-substituted or unsubstituted C1-Cs alkyl. In embodiments, R* is hydrogen,
halogen (e.g. -F, -Cl, -Br, or 1), or unsubstituted C1-Cs alkyl. In embodiments, R* is hydrogen,
or unsubstituted C1-Cz alkyl. In embodiments, R* is hydrogen. In embodiments, R* is
unsubstituted methyl, unsubstituted ethyl, or unsubstituted propyl.
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[0200] In embodiments, R* is hydrogen, halogen (e.g. —F, -Cl, -Br, or 1), -N3, -CF3, -CCl3, -
CBr3,- CI3, -CN, -CHO, -OR*P, .NR**PR*P _COOR*P, -CONR**PR**P _NOQ,, -SR*P, -
SOWRMP, -SOWORMP, -SONRMPRP, .NHNR*PR3P .ONR*PR3P, -NHC(O)NHNR PR35
(e.g., -OH, -OCH3, -NH2, -NHCHj3, NCH3NCH;3, -COOH, -COOCH3, -CONHy, -

CONHCH3, -NOg, -SH, -SCH3, -SOH, -SOCH3, -SO2H, -SO2CHj3, -S(O)OH, -S(O)OCH3, -
S(0)2H, S(0),0CH3, -S(O)NH2», -S(O)NHCHj3, -S(0)NHa, S(0)NHCH3 -NHNH, -
NHNHCH;3, -NHNCH3CH3s, -ONH», -ONHCH;3, -NHC(O)NHNHa, or -NHC(O)NHNHCHj3,
substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-Cs), substituted or unsubstituted
heteroalkyl (e.g., 2 to 8 membered, 2 to S membered, 2 to 3 membered), substituted or
unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or Cs), substituted or unsubstituted heterocycloalkyl
(e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered), substituted or unsubstituted aryl (e.g.,
Cs-Cs, Cs-Cs, or phenyl), or substituted or unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6

membered, or 6 membered).

[0201] In embodiments, R* is hydrogen, halogen (e.g. —F, -Cl, -Br, or 1), -N3, -CF3, -CCl3, -
CBr3,- CI3, -CN, -CHO, -OR*P, .NR**PR*P _COOR*P, -CONR**PR**P _NOQ,, -SR*P, -
SOWRMP, -SOWORMP, -SONRMPRP, .NHNR*PR3P .ONR*PR3P, -NHC(O)NHNR PR35
(e.g., -OH, -OCH3, -NH2, -NHCH3, NCH3NCH;3, -COOH, -COOCH3, -CONHy, -

CONHCH3, -NO», -SH, -SCHj3, -SOH, -SOCH3, -SO2H, -SO,CHj3, -S(O)OH, -S(O)OCH3, -
S(0)2H, S(0),0CH3, -S(O)NH2», -S(O)NHCHj3, -S(0)NHa, S(0)NHCH3 -NHNH, -
NHNHCHj3, -NHNCH;3CH3s, -ONH;, -ONHCH3, -NHC(O)NHNH23, or -NHC(O)NHNHCH3),
R*._substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-Cs), R*3-substituted or
unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to 5 membered, 2 to 3 membered), R*-
substituted or unsubstituted cycloalkyl (e.g., C3-Cs, C3-C3, or C3), R*- substituted or
unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered), R*-
substituted or unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or phenyl), or R*- substituted or

unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6 membered, or 6 membered).

[0202] In embodiments, R* is hydrogen, halogen (e.g. —F, -Cl, -Br, or 1), -N3, -CF3, -CCl3, -
CBr3,- CI;, -CN, -CHO, -OR*P -NR*PR*P _-COOR*P, -CONR**PR*P _NO,, -SR*P, -
SOn4R34D _SOn4OR34D _SOn4NR34DR35D _NHNR34DR35D _ONR34DR35D _NHc(O)NHNR34DR35D
(e.g., -OH, -OCHs, -NH», -NHCH3, NCH3NCH;3, -COOH, -COOCHs, -CONHy, -

71

77850022v.2



10

15

20

25

30

WO 2018/217811 PCT/US2018/033967

CONHCH3, -NOg, -SH, -SCH3, -SOH, -SOCH3, -SO2H, -SO2CHj3, -S(O)OH, -S(O)OCH3, -
S(0)2H, S(0),0CH3, -S(O)NH2», -S(O)NHCHj3, -S(0)NHa, S(0)NHCH3 -NHNH, -
NHNHCH;3, -NHNCH3CH3s, -ONH», -ONHCH;3, -NHC(O)NHNHz, or -NHC(O)NHNHCH3),
unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-Cs3), unsubstituted heteroalkyl (e.g., 2 to 8
membered, 2 to 5 membered, 2 to 3 membered), unsubstituted cycloalkyl (e.g., C3-Csg, C3-Cs, or
C3), unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered),
unsubstituted aryl (e.g., Cs-Cg, Cs-Cs, or phenyl), or unsubstituted heteroaryl (e.g., 5 to 8

membered, 5 to 6 membered, or 6 membered).

[0203] In embodiments, R* is hydrogen, halogen (e.g. —F, -Cl, -Br, or —I), -OH, -OCH3, -NH2,
-NHCH3;, NCH3NCH3, -COOH, -COOCH3, -CONH», -CONHCH3, -NO3, -SH, -SCH3, -SOH, -
SOCHs, -SO:2H, -SO2CH3, -S(O)OH, -S(O)OCH3, -S(0):H, S(0),OCHs, -S(O)NH,, -
S(O)NHCHjs, -S(0)2NHz, S(0)NHCHj3; -NHNH;, -NHNHCH3;, -NHNCH3CH3, -ONHy, -
ONHCH3, -NHC(O)NHNH,, or -NHC(O)NHNHCH3), R*-substituted or unsubstituted C1-C3
alkyl, R*-substituted or unsubstituted 2 to 3 membered heteroalkyl, R*-substituted or
unsubstituted Cs-Cs cycloalkyl, R*-substituted or unsubstituted 5 to 6 membered
heterocycloalkyl, R**-substituted or unsubstituted phenyl, or R*-substituted or unsubstituted 5 to

6 membered heteroaryl.

[0204] In embodiments, R* is hydrogen,-F, -Cl, -Br,—I, -OH, -OCH3, -NH2, -NHCH3,
NCH3NCH;s, -COOH, -COOCH;3, -CONH», -CONHCH3, -NO», -SH, -SCHj3, -SOH, -SOCH3, -
SO:H, -SO,CHs;, -S(O)OH, -S(O)OCHs, -S(O):H, S(0)0CHs, -S(O)NHz, -S(O)NHCH3, -
S(0):NH,, S(0);NHCHj3;, -NHNH», -NHNHCHj3, -NHNCH3CHj3, -ONH», -ONHCH3, -
NHC(O)NHNH3, or -NHC(O)NHNHCH3), unsubstituted C1-Cs alkyl, unsubstituted 2 to 3
membered heteroalkyl, unsubstituted C3-Cs cycloalkyl, unsubstituted 5 to 6 membered

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

[0205] R*is halogen (e.g. —F, -Cl, -Br, or —I), -N3, -CF3, -CCl3, -CBr3,- CI3, -CN, -CHO, -
OH, -NH, -COOH, -CONH3,, -NO, -SH, -SO:Cl, -SOsH, -SOsH, -SO;NH>, -NHNH;, -ONH2,
—NHC(O)NHNH,, substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, C1-Cs, or C1-C»),
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), substituted or unsubstituted cycloalkyl (e.g.,
C3-Cs, C3-Cs, C4-Cs, or Cs-Cs), substituted or unsubstituted heterocycloalkyl (e.g., 3 to 8
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membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered),
substituted or unsubstituted aryl (e.g., C¢-Ci2, Cs-Cio, or phenyl), or substituted or unsubstituted
heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).
In embodiments, R** is halogen (e.g. —F, -Cl, -Br, or —I), -N3, -CF3, -CCl3, -CBr3,- CI3, -CN, -
CHO, -OH, -NHz, -COOH, -CONHj,, -NO», -SH, -SO:Cl, -SOsH, -SO4H, -SO:NH>, -NHNH,
—~ONH_, -NHC(O)NHNH,, R**-substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, C1-Ca, or
C1-C2), 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-Cs, C3-Cs, C4-Cs, or Cs-Cs), R* -substituted or unsubstituted
heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered,
or 5 to 6 membered), R* -substituted or unsubstituted aryl (e.g., C6-C12, C6-Cio, or phenyl), or
R* _substituted or unsubstituted heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9
membered, or 5 to 6 membered). In embodiments, R* is halogen (e.g. —F, -CI, -Br, or -), -

N3, -CF3, -CCls, -CBr3,- CIs, -CN, -CHO, -OH, -NH,, -COOH, -CONHa, -NO», -SH, -SO(l, -
SOsH, -SO4H, -SO;NH>, -NHNH,, —-ONH», -NHC(O)NHNH>, unsubstituted alkyl (e.g., Ci-Cs,
C1-Cs, C1-Cy4, 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, Cs-
Cs, C4-Cs, or Cs-Cs), unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, 4
to 6 membered, 4 to 5 membered, or 5 to 6 membered), unsubstituted aryl (e.g., Ce-Ci2, Cs-Cio,
or phenyl), or unsubstituted heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9

membered, or 5 to 6 membered).

[0206] R* is halogen (e.g. —F, -Cl, -Br, or -I), -N3, -CF3, -CCl3, -CBr3,- CI3, -CN, -CHO, -
OH, -NH, -COOH, -CONH3,, -NO, -SH, -SO:Cl, -SOsH, -SOsH, -SO;NH>, -NHNH;, -ONH2,
—NHC(O)NHNHa, unsubstituted alkyl (e.g., C1-Cs, C1-Cs, C1-Cs, or C1-C2), 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-Cs, C4-Cs, or Cs-Cs), unsubstituted
heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered,
or 5 to 6 membered), unsubstituted aryl (e.g., Cs-Ci12, Cs-C1o, or phenyl), or unsubstituted

heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).
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[0207] In embodiments, R? is hydrogen, halogen (e.g. —F, -Cl, -Br, or -I), or R**-substituted or
unsubstituted C1-Cs alkyl, and R* is hydrogen, halogen (e.g. -F, -CI, -Br, or —I), or R*-
substituted or unsubstituted C1-C3 alkyl. In embodiments, R? is hydrogen, or unsubstituted C1-C3
alkyl, and R* is hydrogen, or unsubstituted C1-Cs alkyl. In embodiments, R* and R* are
independently hydrogen, unsubstituted methyl, unsubstituted ethyl, or unsubstituted propyl. In
embodiments, R* and R* are independently unsubstituted methyl, unsubstituted ethyl, or

unsubstituted propyl. In embodiments, R*> and R* are hydrogen.

[0208] In embodiments, R’ is hydrogen, halogen (e.g. —F, -Cl, -Br, or 1), -N3, -CF3, -CCl3, -
CBr3,- CI3, -CN, -CHO, -OH, -NH3, -COOH, -CONHa, -NO>, -SH, -SO:Cl, -SOsH, -SO4H, -
SO,NH;, -NHNH,, -ONH,, -NHC(O)NHNH>. In embodiments, R is halogen (e.g. -F, -Cl, -
Br, or —I), -CHO, -COOH, -CONH, -SH, -NHNH;, -ONH>, -NHC(O)NHNH>, substituted or
unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-C3), or substituted or unsubstituted heteroalkyl
(e.g., 2 to 8 membered, 2 to 5 membered, 2 to 3 membered). In embodiments, R° is halogen (e.g.
—F, -Cl, -Br, or -I), -CHO, -COOH, -CONH,, -SH, —~NHNH,, ~ONH,, -NHC(O)NHNH,, R*-
substituted or unsubstituted alkyl (e.g., C1-Cs, Ci-Cs, or C1-Cs), or R*-substituted or
unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to 5 membered, 2 to 3 membered).

[0209] In embodiments, R’ is substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-C3),
substituted or unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to S membered, 2 to 3
membered), substituted or unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or C3), substituted or
unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered),
substituted or unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or phenyl), or substituted or unsubstituted
heteroaryl (e.g., 5 to 8 membered, 5 to 6 membered, or 6 membered). In embodiments, R’ is R-
substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-C3), R*-substituted or unsubstituted
heteroalkyl (e.g., 2 to 8 membered, 2 to 5 membered, 2 to 3 membered), R**-substituted or
unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or C3), R*-substituted or unsubstituted
heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered), R*-substituted or
unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or phenyl), or R**-substituted or unsubstituted heteroaryl
(e.g., 5 to 8 membered, 5 to 6 membered, or 6 membered). In embodiments, R is unsubstituted
alkyl (e.g., C1-Cs, C1-Cs, or C1-C3), unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to 5
membered, 2 to 3 membered), unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or C3), unsubstituted
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heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered), unsubstituted aryl
(e.g., Cs-Cs, Cs-Ce, or phenyl), or unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6

membered, or 6 membered).

[0210] In embodiments, R’ is substituted or unsubstituted C1-Cs alkyl, substituted or
unsubstituted 2 to 8 membered heteroalkyl, substituted or unsubstituted 3 to 8 membered
cycloalkyl, substituted or unsubstituted 3 to 8 membered heterocycloalkyl, substituted or
unsubstituted 5 to 8 membered aryl, or substituted or unsubstituted 5 to 8 membered heteroaryl.
In embodiments, R® is R*-substituted or unsubstituted C1-Cs alkyl, R**-substituted or
unsubstituted 2 to 8 membered heteroalkyl, R**-substituted or unsubstituted 3 to 8 membered
cycloalkyl, R®-substituted or unsubstituted 3 to 8 membered heterocycloalkyl, R**-substituted or
unsubstituted 5 to 8 membered aryl, or R**-substituted or unsubstituted 5 to 8 membered
heteroaryl. In embodiments, R is unsubstituted C1-Cs alkyl, unsubstituted 2 to 8 membered
heteroalkyl, unsubstituted 3 to 8 membered cycloalkyl, unsubstituted 3 to 8 membered
heterocycloalkyl, unsubstituted 5 to 8 membered aryl, or unsubstituted 5 to 8 membered

heteroaryl.

[0211] In embodiments, R’ is substituted or unsubstituted C1-Cs alkyl, substituted or
unsubstituted 2 to 5 membered heteroalkyl, substituted or unsubstituted 3 to 5 membered
cycloalkyl, substituted or unsubstituted 3 to 6 membered heterocycloalkyl, substituted or
unsubstituted 5 to 6 membered aryl, or substituted or unsubstituted 5 to 6 membered heteroaryl.
In embodiments, R® is R*-substituted or unsubstituted C1-Cs alkyl, R**-substituted or
unsubstituted 2 to 5 membered heteroalkyl, R**-substituted or unsubstituted 3 to 5 membered
cycloalkyl, R®-substituted or unsubstituted 3 to 6 membered heterocycloalkyl, R**-substituted or
unsubstituted 5 to 6 membered aryl, or R**-substituted or unsubstituted 5 to 6 membered
heteroaryl. In embodiments, R is unsubstituted C1-Cs alkyl, unsubstituted 2 to 5 membered
heteroalkyl, unsubstituted 3 to 5 membered cycloalkyl, unsubstituted 3 to 6 membered
heterocycloalkyl, unsubstituted 5 to 6 membered aryl, or unsubstituted 5 to 6 membered

heteroaryl.

[0212] In embodiments, R’ is substituted or unsubstituted C1-Cs alkyl or substituted or
unsubstituted 2 to 3 membered heteroalkyl. In embodiments, R’ is substituted or unsubstituted 3
membered cycloalkyl, substituted or unsubstituted 4 membered cycloalkyl, or substituted or
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unsubstituted 5 membered cycloalkyl. In embodiments, R’ is substituted or unsubstituted 4
membered heterocycloalkyl, substituted or unsubstituted 5 membered heterocycloalkyl, or
substituted or unsubstituted 6 membered heterocycloalkyl. In embodiments, R’ is substituted or
unsubstituted 5 membered aryl, substituted or unsubstituted 6 membered aryl, substituted or
unsubstituted 5 membered heteroaryl, or substituted or unsubstituted 6 membered heteroaryl. In
embodiments, R” is R*-substituted or unsubstituted C1-C3 alkyl or R*-substituted or
unsubstituted 2 to 3 membered heteroalkyl. In embodiments, R’ is R¥-substituted or
unsubstituted 3 membered cycloalkyl, R**-substituted or unsubstituted 4 membered cycloalkyl,
or R¥-substituted or unsubstituted 5 membered cycloalkyl. In embodiments, R® is R*-
substituted or unsubstituted 4 membered heterocycloalkyl, R**-substituted or unsubstituted 5
membered heterocycloalkyl, or R**-substituted or unsubstituted 6 membered heterocycloalkyl.
In embodiments, R® is R*-substituted or unsubstituted 5 membered aryl, R**-substituted or
unsubstituted 6 membered aryl, R*-substituted or unsubstituted 5 membered heteroaryl, or R*-
substituted or unsubstituted 6 membered heteroaryl. In embodiments, R’ is unsubstituted C1-C3
alkyl or unsubstituted 2 to 3 membered heteroalkyl. In embodiments, R’ is or unsubstituted 3
membered cycloalkyl, or unsubstituted 4 membered cycloalkyl, or unsubstituted 5 membered
cycloalkyl. In embodiments, R is or unsubstituted 4 membered heterocycloalkyl, or
unsubstituted 5 membered heterocycloalkyl, or unsubstituted 6 membered heterocycloalkyl. In
embodiments, R° is or unsubstituted 5 membered aryl, or unsubstituted 6 membered aryl, or

unsubstituted 5 membered heteroaryl, or unsubstituted 6 membered heteroaryl.

[0213] In embodiments, R’ is hydrogen, halogen (e.g. —F, -Cl, -Br, or 1), -N3, -CF3, -CCl3, -
CBr3,- CI3, -CN, -CHO, -OR*¥, -NR**:R**E, _COOR**, -CONR**R*¥ _-NO,, -SR**E, -
SOsRME, -SOmsORME, -SOusNRMERIE, -NHNRMERE, (ONRMERE, -NHC(O)NHNRMERE
(e.g., -OH, -OCH3, -NH2, -NHCHj3, NCH3NCH;3, -COOH, -COOCH3, -CONHy, -

CONHCH3, -NOg, -SH, -SCH3, -SOH, -SOCH3, -SO2H, -SO2CHj3, -S(O)OH, -S(O)OCH3, -
S(0)2H, S(0),0CH3, -S(O)NH2», -S(O)NHCHj3, -S(0)NHa, S(0)NHCH3 -NHNH, -
NHNHCH;3, -NHNCH3CH3s, -ONH», -ONHCH;3, -NHC(O)NHNHz, or -NHC(O)NHNHCH3),
substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-Cs), substituted or unsubstituted
heteroalkyl (e.g., 2 to 8 membered, 2 to S membered, 2 to 3 membered), substituted or
unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or Cs), substituted or unsubstituted heterocycloalkyl
(e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered), substituted or unsubstituted aryl (e.g.,
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Cs-Cs, Cs-Cs, or phenyl), or substituted or unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6

membered, or 6 membered).

[0214] In embodiments, R’ is hydrogen, halogen (e.g. —F, -Cl, -Br, or —1I), -N3, -CF3, -CCl3, -
CBr3,- CI3, -CN, -CHO, -OR*¥, -NR**:R**E, _COOR**, -CONR**R*¥ _-NO,, -SR**E, -
SOsRME, -SOmsORME, -SOusNRMERIE, -NHNRMERE, (ONRMERE, -NHC(O)NHNRMERE
(e.g., -OH, -OCH3, -NH2, -NHCH3, NCH3NCH;3, -COOH, -COOCH3, -CONHy, -

CONHCH3, -NO», -SH, -SCHj3, -SOH, -SOCH3, -SO2H, -SO,CHj3, -S(O)OH, -S(O)OCH3, -
S(0)2H, S(0),0CH3, -S(O)NH2», -S(O)NHCHj3, -S(0)NHa, S(0)NHCH3 -NHNH, -
NHNHCHj3, -NHNCH;3CH3s, -ONH;, -ONHCH3, -NHC(O)NHNH23, or -NHC(O)NHNHCH3),
R>%-substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-Cs), R*-substituted or
unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to 5 membered, 2 to 3 membered), R*-
substituted or unsubstituted cycloalkyl (e.g., C3-Cs, C3-C3, or C3), R*- substituted or
unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered), R*-
substituted or unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or phenyl), or R**- substituted or

unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6 membered, or 6 membered).

[0215] In embodiments, R’ is hydrogen, halogen (e.g. —F, -Cl, -Br, or 1), -N3, -CF3, -CCl3, -
CBr3,- CI3, -CN, -CHO, -OR*¥, -NR**:R**E, _COOR**, -CONR**R*¥ _-NO,, -SR**E, -
SOsRME, -SOmsORME, -SOusNRMERIE, -NHNRMERE, (ONRMERE, -NHC(O)NHNRMERE
(e.g., -OH, -OCH3, -NH2, -NHCHj3, NCH3NCH;3, -COOH, -COOCH3, -CONHy, -

CONHCH3, -NOg, -SH, -SCH3, -SOH, -SOCH3, -SO2H, -SO2CHj3, -S(O)OH, -S(O)OCH3, -
S(0)2H, S(0),0CH3, -S(O)NH2», -S(O)NHCHj3, -S(0)NHa, S(0)NHCH3 -NHNH, -
NHNHCH;3, -NHNCH3CH3s, -ONH», -ONHCH;3, -NHC(O)NHNHz, or -NHC(O)NHNHCH3),
unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-Cs3), unsubstituted heteroalkyl (e.g., 2 to 8
membered, 2 to 5 membered, 2 to 3 membered), unsubstituted cycloalkyl (e.g., C3-Csg, C3-Cs, or
C3), unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered),
unsubstituted aryl (e.g., Cs-Cg, Cs-Cs, or phenyl), or unsubstituted heteroaryl (e.g., 5 to 8

membered, 5 to 6 membered, or 6 membered).

[0216] In embodiments, R’ is hydrogen, halogen (e.g. —F, -Cl, -Br, or —I), -OH, -OCH3, -NH2
-NHCH3s, NCH3NCH;s, -COOH, -COOCH;3, -CONH», -CONHCH3, -NO», -SH, -SCH3, -SOH, -
SOCHs, -SO:2H, -SO>CH3, -S(0O)OH, -S(O)OCHs, -S(0):H, S(0)2OCHs, -S(O)NH2y, -
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S(O)NHCHjs, -S(0)2NHz, S(0)NHCHj3; -NHNH;, -NHNHCH3;, -NHNCH3CH3, -ONHy, -
ONHCH3, -NHC(O)NHNH,, or -NHC(O)NHNHCH3), R*-substituted or unsubstituted C1-C3
alkyl, R**-substituted or unsubstituted 2 to 3 membered heteroalkyl, R**-substituted or
unsubstituted Cs-Cs cycloalkyl, R*-substituted or unsubstituted 5 to 6 membered
heterocycloalkyl, R**-substituted or unsubstituted phenyl, or R*-substituted or unsubstituted 5 to

6 membered heteroaryl.

[0217] In embodiments, R’ is hydrogen,-F, -Cl, -Br,—1, -OH, -OCH3, -NH2, -NHCH3,
NCH3NCH;s, -COOH, -COOCH;3, -CONH», -CONHCH3, -NO», -SH, -SCHj3, -SOH, -SOCH3, -
SO:H, -SO,CHs;, -S(O)OH, -S(O)OCHs, -S(O):H, S(0)0CHs, -S(O)NHz, -S(O)NHCH3, -
S(0):NH,, S(0);NHCHj3;, -NHNH», -NHNHCHj3, -NHNCH3CHj3, -ONH», -ONHCH3, -
NHC(O)NHNH3, or -NHC(O)NHNHCH3), unsubstituted C1-Cs alkyl, unsubstituted 2 to 3
membered heteroalkyl, unsubstituted C3-Cs cycloalkyl, unsubstituted 5 to 6 membered

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

[0218] Ris halogen (e.g. —F, -Cl, -Br, or —I), -N3, -CF3, -CCl3, -CBr3,- CI3, -CN, -CHO, -
OH, -NH, -COOH, -CONH3,, -NO, -SH, -SO:Cl, -SOsH, -SOsH, -SO;NH>, -NHNH;, -ONH2,
—NHC(O)NHNH,, substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, C1-Cs, or C1-C»),
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), substituted or unsubstituted cycloalkyl (e.g.,
C3-Cs, C3-Cs, C4-Cs, or Cs-Cs), substituted or unsubstituted heterocycloalkyl (e.g., 3 to 8
membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered),
substituted or unsubstituted aryl (e.g., C¢-Ci2, Cs-Cio, or phenyl), or substituted or unsubstituted
heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).
In embodiments, R* is halogen (e.g. —F, -Cl, -Br, or —I), -N3, -CF3, -CCl3, -CBr3,- CI3, -CN, -
CHO, -OH, -NHz, -COOH, -CONHj,, -NO», -SH, -SO:Cl, -SOsH, -SO4H, -SO:NH>, -NHNH,
—~ONH_, -NHC(O)NHNH,, R*®-substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, C1-Ca, or
C1-C2), 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-Cs, C3-Cs, C4-Cs, or Cs-Cs), R -substituted or unsubstituted

method of any one of cla3 to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered,

or 5 to 6 membered), R -substituted or unsubstituted aryl (e.g., C6-C12, C6-Cio, or phenyl), or
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R _substituted or unsubstituted heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9
membered, or 5 to 6 membered). In embodiments, R*® is halogen (e.g. —F, -CI, -Br, or -), -

N3, -CF3, -CCls, -CBr3,- CIs, -CN, -CHO, -OH, -NH,, -COOH, -CONHa, -NO», -SH, -SO(l, -
SOsH, -SO4H, -SO;NH>, -NHNH,, —-ONH», -NHC(O)NHNH>, unsubstituted alkyl (e.g., Ci-Cs,
C1-Cs, C1-Cy4, 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, Cs-
Cs, C4-Cs, or Cs-Cs), unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, 4
to 6 membered, 4 to 5 membered, or 5 to 6 membered), unsubstituted aryl (e.g., Ce-Ci2, Cs-Cio,
or phenyl), or unsubstituted heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9

membered, or 5 to 6 membered).

[0219] R is halogen (e.g. —F, -Cl, -Br, or —-I), -N3, -CF3, -CCl3, -CBr3,- CI3, -CN, -CHO, -
OH, -NH, -COOH, -CONH3,, -NO, -SH, -SO:Cl, -SOsH, -SOsH, -SO;NH>, -NHNH;, -ONH2,
—NHC(O)NHNHa, unsubstituted alkyl (e.g., C1-Cs, C1-Cs, C1-Cs, or C1-C2), 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-Cs, C4-Cs, or Cs-Cs), unsubstituted
heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered,
or 5 to 6 membered), unsubstituted aryl (e.g., Cs-Ci12, Cs-C1o, or phenyl), or unsubstituted

heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).

[0220] In embodiments, R’ is R**-substituted or unsubstituted C;-Cs alkyl, R*-substituted or
unsubstituted 2 to 8 membered heteroalkyl, unsubstituted 3 to 5 membered cycloalkyl, or
unsubstituted 3 to 5 membered heterocycloalkyl. In embodiments, R’ is unsubstituted C1-Cs
alkyl. In embodiments, R’ is unsubstituted methyl, unsubstituted ethyl, or unsubstituted propyl.
In embodiments, R® is methyl, ethyl, or propyl. In embodiments, R° is unsubstituted methyl. In
embodiments, R is unsubstituted ethyl. In embodiments, R’ is unsubstituted propyl. In
embodiments, R is unsubstituted allyl. In embodiments, R is R*®-substituted alkyl. In
embodiments, R* is unsubstituted 5 or 6 membered heterocycloalkyl. In embodiments, R* is
unsubstituted morpholino. In embodiments, R is substituted or unsubstituted 2 to 8 membered
heteroalkyl. In embodiments, R’ is -(CHz);sN(CH3);. In embodiments, R’ is unsubstituted 3 to 5

membered cycloalkyl. In embodiments, R® is unsubstituted cyclopropane.
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[0221] In embodiments, R® is hydrogen, halogen (e.g. —F, -Cl, -Br, or 1), -N3, -CF3, -CCl3, -
CBr3,- CI3, -CN, -CHO, -OH, -NH3, -COOH, -CONHa, -NO>, -SH, -SO:Cl, -SOsH, -SO4H, -
SO;NHz, -NHNH>, -ONH,, ~-NHC(O)NHNH:. In embodiments, R® is hydrogen, halogen (e.g.
—F, -Cl, -Br, or -I), -CF3, -CCl3, -CBr3,- CI;, -CN, -CHO, -OH, -NH>, -COOH, -

CONH,, -NO3, -SH, or substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-C3), or
substituted or unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to S membered, 2 to 3
membered). In embodiments, R is halogen (e.g. —F, -Cl, -Br, or -I), -CHO, -COOH, -

CONH,, -SH, -NHNH,, ~-ONH,, —-NHC(O)NHNH,, R%-substituted or unsubstituted alkyl (e.g.,
C1-Cs, C1-Cs, or C1-C3), or R%-sybstituted or unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2

to 5 membered, 2 to 3 membered).

[0222] In embodiments, R® is substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-Cs),
substituted or unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to S membered, 2 to 3
membered), substituted or unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or C3), substituted or
unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered),
substituted or unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or phenyl), or substituted or unsubstituted
heteroaryl (e.g., 5 to 8 membered, 5 to 6 membered, or 6 membered). In embodiments, RS is R%-
substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-C3), R®-substituted or unsubstituted
heteroalkyl (e.g., 2 to 8 membered, 2 to 5 membered, 2 to 3 membered), R%-substituted or
unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or C3), R%-substituted or unsubstituted
heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered), R%-substituted or
unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or phenyl), or R%-substituted or unsubstituted heteroaryl
(e.g., 5 to 8 membered, 5 to 6 membered, or 6 membered). In embodiments, R®is unsubstituted
alkyl (e.g., C1-Cs, C1-Cs, or C1-C3), unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to 5
membered, 2 to 3 membered), unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or C3), unsubstituted
heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered), unsubstituted aryl
(e.g., Cs-Cs, Cs-Ce, or phenyl), or unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6

membered, or 6 membered).

[0223] In embodiments, R® is substituted or unsubstituted C1-Cs alkyl, substituted or
unsubstituted 2 to 8 membered heteroalkyl, substituted or unsubstituted 3 to 8 membered

cycloalkyl, substituted or unsubstituted 3 to 8 membered heterocycloalkyl, substituted or
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unsubstituted 5 to 8 membered aryl, or substituted or unsubstituted 5 to 8 membered heteroaryl.
In embodiments, R® is R%-substituted or unsubstituted C1-Cs alkyl, R%-substituted or
unsubstituted 2 to 8 membered heteroalkyl, R%-substituted or unsubstituted 3 to 8 membered
cycloalkyl, R®-substituted or unsubstituted 3 to 8 membered heterocycloalkyl, R%-substituted or
unsubstituted 5 to 8 membered aryl, or R®-substituted or unsubstituted 5 to 8 membered
heteroaryl. In embodiments, R® is unsubstituted C1-Cs alkyl, unsubstituted 2 to 8 membered
heteroalkyl, unsubstituted 3 to 8 membered cycloalkyl, unsubstituted 3 to 8 membered
heterocycloalkyl, unsubstituted 5 to 8 membered aryl, or unsubstituted 5 to 8 membered

heteroaryl.

[0224] In embodiments, R® is substituted or unsubstituted C1-Cs alkyl, substituted or
unsubstituted 2 to 5 membered heteroalkyl, substituted or unsubstituted 3 to 5 membered
cycloalkyl, substituted or unsubstituted 3 to 6 membered heterocycloalkyl, substituted or
unsubstituted 5 to 6 membered aryl, or substituted or unsubstituted 5 to 6 membered heteroaryl.
In embodiments, R® is R%-substituted or unsubstituted C1-Cs alkyl, R%-substituted or
unsubstituted 2 to 5 membered heteroalkyl, R%-substituted or unsubstituted 3 to 5 membered
cycloalkyl, R®-substituted or unsubstituted 3 to 6 membered heterocycloalkyl, R%-substituted or
unsubstituted 5 to 6 membered aryl, or R®-substituted or unsubstituted 5 to 6 membered
heteroaryl. In embodiments, R® is unsubstituted C1-Cs alkyl, unsubstituted 2 to 5 membered
heteroalkyl, unsubstituted 3 to 5 membered cycloalkyl, unsubstituted 3 to 6 membered
heterocycloalkyl, unsubstituted 5 to 6 membered aryl, or unsubstituted 5 to 6 membered

heteroaryl.

[0225] In embodiments, R® is substituted or unsubstituted C1-Cs alkyl or substituted or
unsubstituted 2 to 3 membered heteroalkyl. In embodiments, R® is substituted or unsubstituted 3
membered cycloalkyl, substituted or unsubstituted 4 membered cycloalkyl, or substituted or
unsubstituted 5 membered cycloalkyl. In embodiments, R® is substituted or unsubstituted 4
membered heterocycloalkyl, substituted or unsubstituted 5 membered heterocycloalkyl, or
substituted or unsubstituted 6 membered heterocycloalkyl. In embodiments, R® is substituted or
unsubstituted 5 membered aryl, substituted or unsubstituted 6 membered aryl, substituted or
unsubstituted 5 membered heteroaryl, or substituted or unsubstituted 6 membered heteroaryl. In

embodiments, R® is R®-substituted or unsubstituted C1-C3 alkyl or R®-substituted or
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unsubstituted 2 to 3 membered heteroalkyl. In embodiments, R® is R®-substituted or
unsubstituted 3 membered cycloalkyl, R®-substituted or unsubstituted 4 membered cycloalkyl,
or R%-substituted or unsubstituted 5 membered cycloalkyl. In embodiments, R® is R%-
substituted or unsubstituted 4 membered heterocycloalkyl, R%-substituted or unsubstituted 5
membered heterocycloalkyl, or R%-substituted or unsubstituted 6 membered heterocycloalkyl.
In embodiments, R® is R%-substituted or unsubstituted 5 membered aryl, R%-substituted or
unsubstituted 6 membered aryl, R®-substituted or unsubstituted 5 membered heteroaryl, or R%-
substituted or unsubstituted 6 membered heteroaryl. In embodiments, R® is unsubstituted C1-C3
alkyl or unsubstituted 2 to 3 membered heteroalkyl. In embodiments, R® is or unsubstituted 3
membered cycloalkyl, or unsubstituted 4 membered cycloalkyl, or unsubstituted 5 membered
cycloalkyl. In embodiments, R® is or unsubstituted 4 membered heterocycloalkyl, or
unsubstituted 5 membered heterocycloalkyl, or unsubstituted 6 membered heterocycloalkyl. In
embodiments, R is or unsubstituted 5 membered aryl, or unsubstituted 6 membered aryl, or

unsubstituted 5 membered heteroaryl, or unsubstituted 6 membered heteroaryl.

[0226] In embodiments, R® is hydrogen, halogen (e.g. —F, -Cl, -Br, or 1), -N3, -CF3, -CCl3, -
CBr3,- ClI3, -CN, -CHO, -OR*¥ -NR*FR*F _COOR?*¥, -CONR**"R*¥F -NO,, -SR**F, -SO,cR**F
-SOwOR*F,| -SORNR*F R .NHNR**R**F | -ONR**R**F, .-NHC(O)NHNR**R*F (e.g., -OH, -
OCHjs, -NH2, -NHCHj3, NCH3NCH;3, -COOH, -COOCH3, -CONH,, -CONHCH3, -NO», -SH, -
SCH3, -SOH, -SOCHjs, -SO:H, -SO2CH3, -S(0O)OH, -S(0)OCHs, -S(0):H, S(0).0OCHs, -
S(O)NH2, -S(O)NHCH3, -S(0)2NH», S(O):NHCH3, -NHNH,, -NHNHCH3, -NHNCH;3CH3, -
ONH;, -ONHCHj3, -NHC(O)NHNH,, or -NHC(O)NHNHCH3), substituted or unsubstituted alkyl
(e.g., C1-Cs, C1-Cs, or C1-C3), substituted or unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2

2

to 5 membered, 2 to 3 membered), substituted or unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or
C3), substituted or unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4
membered), substituted or unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or phenyl), or substituted or

unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6 membered, or 6 membered).

[0227] In embodiments, R® is hydrogen, halogen (e.g. —F, -Cl, -Br, or 1), -N3, -CF3, -CCl3, -
CBrs3,- Cls, -CN, -CHO, -OR¥F .NR3*R3F _.COOR*¥* | -CONR*R3*F -NO,, -SR**F, -SOpcR¥*F
-SOnOR¥* | -SORNR* R _NHNR*RF _ONR*R3* .NHC(O)NHNR**R** (e.g., -OH, -
OCH;, -NH2, -NHCH3, NCH3NCH3;, -COOH, -COOCH3, -CONH;, -CONHCHs3, -NO», -SH, -

2
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SCHs, -SOH, -SOCH3, -SO,H, -SO,CHs, -S(0)OH, -S(0)OCHs, -S(0),H, S(0),0CH;, -
S(O)NH,, -S(0)NHCH3, -S(0);NH,, S(0),NHCH;, -NHNH,, -NHNHCH3, -NHNCH;CHs, -

ONH,, -ONHCH3, -NHC(O)NHNH,, or -NHC(O)NHNHCH3), R%-substituted or unsubstituted

alkyl (e.g., C1-Cs, C1-Cs, or C1-Cs), R®-substituted or unsubstituted heteroalkyl (e.g., 2 to 8

membered, 2 to 5 membered, 2 to 3 membered), R%-substituted or unsubstituted cycloalkyl (e.g.,

Cs3-Cs, C3-C3, or C3), R%- substituted or unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3

to 6 membered, or 4 membered), R%- substituted or unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or

phenyl), or R%- substituted or unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6 membered,

or 6 membered).

[0228] In embodiments, R® is hydrogen, halogen (e.g. —F, -Cl, -Br, or 1), -N3, -CF3, -CCl3, -
CBrs3,- Cls, -CN, -CHO, -OR¥F .NR3*R3F _.COOR*¥* | -CONR*R3*F -NO,, -SR**F, -SOpcR¥*F
-SOnOR¥* | -SORNR* R _NHNR*RF _ONR*R3* .NHC(O)NHNR**R** (e.g., -OH, -
OCH;, -NH2, -NHCH3, NCH3NCH3;, -COOH, -COOCH3, -CONH;, -CONHCHs3, -NO», -SH, -

SCHs, -SOH, -SOCH3, -SO,H, -SO,CHs, -S(0)OH, -S(0)OCHs, -S(0),H, S(0),0CH;, -
S(O)NH,, -S(0)NHCH3, -S(0);NH,, S(0),NHCH;, -NHNH,, -NHNHCH3, -NHNCH;CHs, -

ONH;, -ONHCHj3, -NHC(O)NHNH,, or -NHC(O)NHNHCH3), unsubstituted alkyl (e.g., C1-Cs,

C1-Cs, or C1-C3), unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to 5 membered, 2 to 3

membered), unsubstituted cycloalkyl (e.g., C3-Cg, C3-Cs, or C3), unsubstituted heterocycloalkyl
(e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered), unsubstituted aryl (e.g., Cs-Cs, Cs-Cs,

or phenyl), or unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6 membered, or 6

membered).

[0229] In embodiments, R® is hydrogen, halogen (e.g. —F, -Cl, -Br, or -I), -OH, -OCH3, -NH2,
-NHCHj3, NCH3NCH;, -COOH, -COOCH3, -CONH,, -CONHCH3, -NO», -SH, -SCH3, -SOH, -

SOCHs, -SO:2H, -SO>CH3, -S(0O)OH, -S(O)OCHs, -S(0):H, S(0)2OCHs, -S(O)NH2y, -
S(O)NHCHj3, -S(0)2NH», S(0),NHCH3, -NHNH,, -NHNHCH3, -NHNCH;3CH3, -ONH,, -

ONHCH3, -NHC(O)NHNH,, or -NHC(O)NHNHCH3), R%-substituted or unsubstituted C1-C3

alkyl, R%-substituted or unsubstituted 2 to 3 membered heteroalkyl, R%-substituted or

unsubstituted Cs-Cs cycloalkyl, R%-substituted or unsubstituted 5 to 6 membered

(IVa)

cycloalkyl, R®-substituted or unsubstituted phenyl, or R®-substituted or unsubstituted 5 to 6

membered heteroaryl.
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[0230] In embodiments, R® is hydrogen, —F, -Cl, -Br,—I, -OH, -OH, -OCHs, -NH2, -NHCH3,
NCH3NCH;s, -COOH, -COOCH;3, -CONH», -CONHCH3, -NO», -SH, -SCHj3, -SOH, -SOCH3, -
SO:H, -SO,CHs;, -S(O)OH, -S(O)OCHs, -S(O):H, S(0)0CHs, -S(O)NHz, -S(O)NHCH3, -
S(0):NH,, S(0);NHCHj3;, -NHNH», -NHNHCHj3, -NHNCH3CHj3, -ONH», -ONHCH3, -
NHC(O)NHNH3, or -NHC(O)NHNHCH3), unsubstituted C1-Cs alkyl, unsubstituted 2 to 3
membered heteroalkyl, unsubstituted C3-Cs cycloalkyl, unsubstituted 5 to 6 membered

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

[0231] R%is halogen (e.g. —F, -Cl, -Br, or —I), -N3, -CF3, -CCl3, -CBr3,- CI3, -CN, -CHO, -
OH, -NH, -COOH, -CONH3,, -NO, -SH, -SO:Cl, -SOsH, -SOsH, -SO;NH>, -NHNH;, -ONH2,
—NHC(O)NHNH,, substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, C1-Cs, or C1-C»),
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), substituted or unsubstituted cycloalkyl (e.g.,
C3-Cs, C3-Cs, C4-Cs, or Cs-Cs), substituted or unsubstituted heterocycloalkyl (e.g., 3 to 8
membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered),
substituted or unsubstituted aryl (e.g., C¢-Ci2, Cs-Cio, or phenyl), or substituted or unsubstituted
heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).
In embodiments, R% is halogen (e.g. —F, -Cl, -Br, or —I), -N3, -CF3, -CCl3, -CBr3,- CI3, -CN, -
CHO, -OH, -NHz, -COOH, -CONHj,, -NO», -SH, -SO:Cl, -SOsH, -SO4H, -SO:NH>, -NHNH,
—~ONH_, -NHC(O)NHNH,, R®-substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, C1-Ca, or
C1-C2), 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-Cs, C3-Cs, C4-Cs, or Cs-Cs), R® -substituted or unsubstituted
heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered,
or 5 to 6 membered), R® -substituted or unsubstituted aryl (e.g., C6-C12, C6-Cio, or phenyl), or
R® _substituted or unsubstituted heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9
membered, or 5 to 6 membered). In embodiments, R% is halogen (e.g. —F, -CI, -Br, or -, -

N3, -CF3, -CCls, -CBr3,- CIs, -CN, -CHO, -OH, -NH,, -COOH, -CONHa, -NO», -SH, -SO(l, -
SOsH, -SO4H, -SO;NH>, -NHNH,, —-ONH», -NHC(O)NHNH>, unsubstituted alkyl (e.g., Ci-Cs,
C1-Cs, C1-Cy4, 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, Cs-
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Cs, C4-Cs, or Cs-Cs), unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, 4
to 6 membered, 4 to 5 membered, or 5 to 6 membered), unsubstituted aryl (e.g., Ce-Ci2, Cs-Cio,
or phenyl), or unsubstituted heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9

membered, or 5 to 6 membered).

[0232] R®is halogen (e.g. —F, -Cl, -Br, or -I), -N3, -CF3, -CCl3, -CBr3,- CI3, -CN, -CHO, -
OH, -NH, -COOH, -CONH3,, -NO, -SH, -SO:Cl, -SOsH, -SOsH, -SO;NH>, -NHNH;, -ONH2,
—NHC(O)NHNHa, unsubstituted alkyl (e.g., C1-Cs, C1-Cs, C1-Cs, or C1-C2), 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-Cs, C4-Cs, or Cs-Cs), unsubstituted
heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered,
or 5 to 6 membered), unsubstituted aryl (e.g., Cs-Ci12, Cs-C1o, or phenyl), or unsubstituted

heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).

[0233] In embodiments, R® is hydrogen, halogen (e.g. —F, -Cl, -Br, or —I), R®-substituted or
unsubstituted C1-Cs alkyl, or unsubstituted 5 or 6 membered aryl. In embodiments, R® is
hydrogen. In embodiments, R® is halogen (e.g. —F, -ClI, -Br, or -I). In embodiments, R® is R%-
substituted or unsubstituted C1-Cs alkyl. In embodiments, R® is R®-substituted or unsubstituted
C:1-Cs alkyl. In embodiments, R® is R%-substituted or unsubstituted C1-Cs alkyl. In
embodiments, R® is unsubstituted Ci-Cs alkyl. In embodiments, R® is unsubstituted methyl. In
embodiments, R® is unsubstituted ethyl. In embodiments, R® is unsubstituted propyl. In
embodiments, R is unsubstituted C1-Cs allyl. In embodiments, R® is unsubstituted 5 to 6

membered aryl. In embodiments, R® is unsubstituted phenyl.

[0234] In embodiments, R> and R® are independently hydrogen, halogen (e.g. -F, -Cl, -Br, or —
I), -N3, -CF3, -CCl3, -CBr3, -Cl3, -CN, -CHO, -OH, -NH>, -COOH, -CONH,, -NO>, -SH, -SO(l,
-SOsH, -SO4H, -SO>NH,, -NHNH>, -ONH,, unsubstituted alkyl, or unsubstituted cycloalkyl. In
embodiments, R and R® are independently hydrogen, Ci-Cs unsubstituted alkyl or 3 to 5
membered cycloalkyl. In embodiments, R®> and R® are independently hydrogen, unsubstituted
methyl, unsubstituted ethyl, unsubstituted allyl, or unsubstituted cyclopropyl. In embodiments,
R’ and R® are independently hydrogen or halogen (e.g. —F, -Cl, -Br, or -I). In embodiments, R’
and R° are independently C;-C3 substituted or unsubstituted alkyl. In embodiments, R® and R®
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are unsubstituted methyl. In embodiments, R® and R® are independently unsubstituted methyl or

unsubstituted ethyl.

[0235] In embodiments, R is hydrogen, halogen (e.g. —F, -Cl, -Br, or -I), -N3, -CF3, -CCl3, -
CBr3,- CI3, -CN, -CHO, -OH, -NH,, -COOH, -CONH,, -NO>, -SH, -SO.Cl, -SOsH, -SO4H, -
SO,NH,, -NHNH,, -ONH,, -NHC(O)NHNH>. In embodiments, R!6 is substituted or
unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-C3). R'®is substituted or unsubstituted C;-Csg alkyl.
In embodiments, R1° is substituted or unsubstituted C1-Cs alkyl. In embodiments, R'® is
substituted or unsubstituted C1-C3 alkyl. In embodiments, R'® is R'*3-substituted or
unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-C3). In embodiments, R'® is R'-substituted or
unsubstituted C1-Cs alkyl. In embodiments, R'¢ is R'%3-substituted or unsubstituted C;-Cs alkyl.
In embodiments, R1® is R1%-substituted or unsubstituted C1-C;3 alkyl. In embodiments, R®is
unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-C3). In embodiments, R'¢ is unsubstituted C1-Cs
alkyl. In embodiments, R'® is unsubstituted Ci-Cs alkyl. In embodiments, R'® is unsubstituted

Ci-Cs alkyl.

[0236] In embodiments, R is substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-C3),
substituted or unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to S membered, 2 to 3
membered), substituted or unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or C3), substituted or
unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered),
substituted or unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or phenyl), or substituted or unsubstituted
heteroaryl (e.g., 5 to 8 membered, 5 to 6 membered, or 6 membered). In embodiments, R®is
R'%_gubstituted or unsubstituted alkyl (e.g., Ci-Cs, C1-Cs, or C1-C3), R'®%-substituted or
unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to 5 membered, 2 to 3 membered), R1%%-
substituted or unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or C3), R'-substituted or
unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered), R1%%-
substituted or unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or phenyl), or R'*4-substituted or
unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6 membered, or 6 membered). In
embodiments, R is unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-C3), unsubstituted heteroalkyl
(e.g., 2 to 8 membered, 2 to 5 membered, 2 to 3 membered), unsubstituted cycloalkyl (e.g., Cs-
Cs, C3-Cs, or C3), unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4
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membered), unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or phenyl), or unsubstituted heteroaryl (e.g., 5

to 8 membered, 5 to 6 membered, or 6 membered).

[0237] In embodiments, R is substituted or unsubstituted alkyl, substituted or unsubstituted
C1-Csg alkyl, substituted or unsubstituted C1-Cs alkyl, substituted or unsubstituted C,-Cs alkyl. In
embodiments, R is R¥-substituted or unsubstituted alkyl, R*-substituted or unsubstituted C-Cs
alkyl, R**-substituted or unsubstituted C1-Cs alkyl, or R¥*-substituted or unsubstituted C1-C3
alkyl. In embodiments, R'® is unsubstituted alkyl, unsubstituted Ci-Cs alkyl, unsubstituted C;-
Cs alkyl, or unsubstituted C:1-Cs alkyl.

[0238] In embodiments, R is substituted or unsubstituted heteroalkyl. RS is substituted or
unsubstituted 2 to 8 membered heteroalkyl. In embodiments, R!® is substituted or unsubstituted
2 to 5 membered heteroalkyl. In embodiments, R'® is substituted or unsubstituted 2 to 3
membered heteroalkyl. In embodiments, R'® is R1-substituted or unsubstituted heteroalkyl. In
embodiments, R is R'®*-substituted or unsubstituted 2 to 8 membered heteroalkyl. In
embodiments, R is R'®*-substituted or unsubstituted 2 to 5 membered heteroalkyl. In
embodiments, R is R'®%-substituted or unsubstituted 2 to 3 membered heteroalkyl. In
embodiments, R1¢ is unsubstituted heteroalkyl. In embodiments, R is unsubstituted 2 to 8
membered heteroalkyl. In embodiments, R'® is unsubstituted 2 to 5 membered heteroalkyl. In

embodiments, R'¢ is unsubstituted 2 to 3 membered heteroalkyl.

[0239] In embodiments, R is substituted or unsubstituted cycloalkyl. R!®is substituted or
unsubstituted 3 to 8 membered cycloalkyl. In embodiments, R is substituted or unsubstituted 3
to 5 membered cycloalkyl. In embodiments, R'¢ is substituted or unsubstituted 3 membered
cycloalkyl. In embodiments, R is substituted or unsubstituted 4 membered cycloalkyl. In
embodiments, R1¢ is substituted or unsubstituted 5 membered cycloalkyl. In embodiments, R is
R!%_gybstituted or unsubstituted cycloalkyl. In embodiments, R is R'3-substituted or
unsubstituted 3 to 8 membered cycloalkyl. In embodiments, R!® is R!%%-substituted or
unsubstituted 3 to 5 membered cycloalkyl. In embodiments, R!® is R!%*-substituted or
unsubstituted 3 membered cycloalkyl. In embodiments, R'® is R'®-substituted or unsubstituted 4
membered cycloalkyl. In embodiments, R'® is R'®-substituted or unsubstituted 5 membered
cycloalkyl. In embodiments, R is unsubstituted cycloalkyl. In embodiments, R is
unsubstituted 3 to 8 membered cycloalkyl. In embodiments, R® is unsubstituted 3 to 5
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membered cycloalkyl. In embodiments, R'® is unsubstituted 3 membered cycloalkyl. In
embodiments, R1¢ is unsubstituted 4 membered cycloalkyl. In embodiments, R1¢ is unsubstituted

5 membered cycloalkyl.

[0240] In embodiments, R is substituted or unsubstituted heterocycloalkyl. In embodiments,
R!®is substituted or unsubstituted 3 to 6 membered heterocycloalkyl. In embodiments, R1¢ is
substituted or unsubstituted 4 membered heterocycloalkyl. In embodiments, R'® is substituted or
unsubstituted 5 membered heterocycloalkyl. In embodiments, R!® is substituted or unsubstituted
6 membered heterocycloalkyl. In embodiments, R'¢ is R!%%-substituted or unsubstituted
heterocycloalkyl. In embodiments, R® is R1%%-substituted or unsubstituted 3 to 6 membered
heterocycloalkyl. In embodiments, R'¢ is R'%%-substituted or unsubstituted 4 membered
heterocycloalkyl. In embodiments, R'¢ is R'%%-substituted or unsubstituted 5 membered
heterocycloalkyl. In embodiments, R'¢ is R'%%-substituted or unsubstituted 6 membered
heterocycloalkyl. In embodiments, R'® is R'%%-substituted or unsubstituted heterocycloalkyl. In
embodiments, R'° is unsubstituted 3 to 6 membered heterocycloalkyl. In embodiments, R¢ is
unsubstituted 4 membered heterocycloalkyl. In embodiments, R® is unsubstituted 5 membered

heterocycloalkyl. In embodiments, R'® is unsubstituted 6 membered heterocycloalkyl.

[0241] In embodiments, R is substituted or unsubstituted aryl. In embodiments, R16 is
substituted or unsubstituted 5 to 6 membered aryl. In embodiments, R® is substituted or
unsubstituted 5 membered aryl. In embodiments, R® is substituted or unsubstituted 6 membered
aryl. In embodiments, R'®is R'%-substituted or unsubstituted aryl. In embodiments, R'® is R1¢-
substituted or unsubstituted 5 to 6 membered aryl. In embodiments, R!® is R!%*-substituted or
unsubstituted 5 membered aryl. In embodiments, R!® is R!%-substituted or unsubstituted 6
membered aryl. In embodiments, R'® is unsubstituted aryl. In embodiments, R' is unsubstituted
5 to 6 membered aryl. In embodiments, R'6 is unsubstituted 5 membered aryl. In embodiments,

R!®is unsubstituted 6 membered aryl.

[0242] In embodiments, R is substituted or unsubstituted heteroaryl. In embodiments, R16 is
substituted or unsubstituted 5 to 6 membered heteroaryl. In embodiments, R is substituted or
unsubstituted 5 membered heteroaryl. In embodiments, R!® is substituted or unsubstituted 6
membered heteroaryl. In embodiments, R is R'®%-substituted or unsubstituted heteroaryl. In
embodiments, R is R'®¥-substituted or unsubstituted 5 to 6 membered heteroaryl. In
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embodiments, R is R1%-substituted or unsubstituted 5 membered heteroaryl. In embodiments,
R!®is R'%_gybstituted or unsubstituted 6 membered heteroaryl. In embodiments, R is
unsubstituted heteroaryl. In embodiments, R® is unsubstituted 5 to 6 membered heteroaryl. In
embodiments, R is unsubstituted 5 membered heteroaryl. In embodiments, R is unsubstituted

6 membered heteroaryl.

[0243] In embodiments, R is hydrogen, halogen (e.g. —F, -Cl, -Br, or 1), -N3, -CF3, -CCl3, -
CBr3,- CIs, -CN, -CHO, -OR*¢ -NR*R*S -COOR*C, -CONR*CR**¢, -NO,, -SR**C, -
SOLR¥G, -SO7ORMG, -§0,7NR#OR 356, _NHNR3OR356 _QNR34OR35G) -NHC(O)NHNR34GR35G
(e.g., -OH, -OCH3, -NH2, -NHCHj3, NCH3NCH;3, -COOH, -COOCH3, -CONHy, -

CONHCH3, -NOg, -SH, -SCH3, -SOH, -SOCH3, -SO2H, -SO2CHj3, -S(O)OH, -S(O)OCH3, -
S(0)2H, S(0),0CH3, -S(O)NH2», -S(O)NHCHj3, -S(0)NHa, S(0)NHCH3 -NHNH, -
NHNHCH;3, -NHNCH3CH3s, -ONH», -ONHCH;3, -NHC(O)NHNHz, or -NHC(O)NHNHCH3),
substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-Cs), substituted or unsubstituted
heteroalkyl (e.g., 2 to 8 membered, 2 to S membered, 2 to 3 membered), substituted or
unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or Cs), substituted or unsubstituted heterocycloalkyl
(e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered), substituted or unsubstituted aryl (e.g.,
Cs-Cs, Cs-Cs, or phenyl), or substituted or unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6

membered, or 6 membered). I

[0244] In embodiments, R is hydrogen, halogen (e.g. —F, -Cl, -Br, or -I), -N3, -CF3, -CCl3, -
CBr3,- CIs, -CN, -CHO, -OR*¢ -NR*R*S -COOR*C, -CONR*CR**¢, -NO,, -SR**C, -
SOWRMG, -S0,;ORMS, -S0,yNRMOR35G NHNRMGR3G, _ONRMGR35G. NHC(O)NHNRHMGR5G
(e.g., -OH, -OCHs, -NH2, -NHCHj3, NCH3NCH;3, -COOH, -COOCH3, -CONHa, -

CONHCH3, -NO,, -SH, -SCHj, -SOH, -SOCH3, -SOH, -S0>CHs, -S(O)OH, -S(0)OCH3, -
S(0)2H, S(0):0CH;, -S(O)NHz, -S(O)NHCH, -S(0):NHs, S(0);NHCH;, -NHNH, -
NHNHCH3, -NHNCH;CHs, -ONH,, -ONHCH;3, -NHC(O)NHNH, or -NHC(O)NHNHCH),
R'%_gubstituted or unsubstituted alkyl (e.g., Ci-Cs, C1-Cs, or C1-C3), R'®%-substituted or
unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to 5 membered, 2 to 3 membered), R1%%-
substituted or unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or C3), R substituted or

unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered), R1%%-
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substituted or unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or phenyl), or R'%%- substituted or

unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6 membered, or 6 membered).

[0245] In embodiments, R is hydrogen, halogen (e.g. —F, -Cl, -Br, or -I), -N3, -CF3, -CCls, -
CBr3,- CIs, -CN, -CHO, -OR*¢ -NR*R*S -COOR*C, -CONR*CR**¢, -NO,, -SR**C, -
SOLR¥G, -SO7ORMG, -§0,7NR#OR 356, _NHNR3OR356 _QNR34OR35G) -NHC(O)NHNR34GR35G
(e.g., -OH, -OCH3, -NH2, -NHCHj3, NCH3NCH;3, -COOH, -COOCH3, -CONHy, -

CONHCH3, -NOg, -SH, -SCH3, -SOH, -SOCH3, -SO2H, -SO2CHj3, -S(O)OH, -S(O)OCH3, -
S(0)2H, S(0),0CH3, -S(O)NH2», -S(O)NHCHj3, -S(0)NHa, S(0)NHCH3 -NHNH, -
NHNHCH;3, -NHNCH3CH3s, -ONH», -ONHCH;3, -NHC(O)NHNHz, or -NHC(O)NHNHCH3),
unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-Cs3), unsubstituted heteroalkyl (e.g., 2 to 8
membered, 2 to 5 membered, 2 to 3 membered), unsubstituted cycloalkyl (e.g., C3-Csg, C3-Cs, or
C3), unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered),
unsubstituted aryl (e.g., Cs-Cg, Cs-Cs, or phenyl), or unsubstituted heteroaryl (e.g., 5 to 8

membered, 5 to 6 membered, or 6 membered).

[0246] In embodiments, R'¢ is hydrogen, halogen (e.g. -F, -Cl, -Br, or -I), -OH, -OCH3, -NH2,
-NHCH3, NCH3NCH3;, -COOH, -COOCH;3, -CONH,, -CONHCH3, -NO», -SH, -SCH3, -SOH, -
SOCH;, -SO,H, -S0,CH;, -S(0)OH, -S(0)OCH3, -S(O):H, S(0);0CH3, -S(O)NHs, -
S(O)NHCH3, -S(0);NHa, S(O);NHCH; -NHNH,, -NHNHCH;3, -NHNCH3CHs, -ONH,, -
ONHCH3, -NHC(O)NHNH;, or -NHC(O)NHNHCH3), R'%-substituted or unsubstituted C1-C3
alkyl, R'®@_substituted or unsubstituted 2 to 3 membered heteroalkyl, R'%*-substituted or
unsubstituted Cs-Cs cycloalkyl, R1%-substituted or unsubstituted 5 to 6 membered
heterocycloalkyl, R'4-substituted or unsubstituted phenyl, or R'®-substituted or unsubstituted 5

to 6 membered heteroaryl.

[0247] In embodiments, R' is hydrogen, —F, -Cl, -Br,—I, -OH, -OH, -OCH3, -NH2, -NHCH3,
NCH3NCHs, -COOH, -COOCH3, -CONH,, -CONHCH3, -NO», -SH, -SCH3, -SOH, -SOCH3, -
SO:H, -SO,CHs;, -S(O)OH, -S(O)OCHs, -S(O):H, S(0)0CHs, -S(O)NHz, -S(O)NHCH3, -
S(0):NH,, S(0);NHCHj3;, -NHNH», -NHNHCHj3, -NHNCH3CHj3, -ONH», -ONHCH3, -
NHC(O)NHNH3, or -NHC(O)NHNHCH3), unsubstituted C1-Cs alkyl, unsubstituted 2 to 3
membered heteroalkyl, unsubstituted C3-Cs cycloalkyl, unsubstituted 5 to 6 membered
heterocycloalkyl, unsubstituted phenyl, or unsubstituted 5 to 6 membered heteroaryl.
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[0248] R!%?is halogen (e.g. —F, -Cl, -Br, or —I), -N3, -CF3, -CCls, -CBr3,- Cl3, -CN, -CHO, -
OH, -NH, -COOH, -CONH3,, -NO, -SH, -SO:Cl, -SOsH, -SOsH, -SO;NH>, -NHNH;, -ONH2,
—NHC(O)NHNH,, substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, C1-Cs, or C1-C»),
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), substituted or unsubstituted cycloalkyl (e.g.,
C3-Cs, C3-Cs, C4-Cs, or Cs-Cs), substituted or unsubstituted heterocycloalkyl (e.g., 3 to 8
membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered),
substituted or unsubstituted aryl (e.g., C¢-Ci2, Cs-Cio, or phenyl), or substituted or unsubstituted
heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).
In embodiments, R1%? is halogen (e.g. —F, -Cl, -Br, or —I), -N3, -CF3, -CCl3, -CBr3,- CI;, -CN, -
CHO, -OH, -NHz, -COOH, -CONHj,, -NO», -SH, -SO:Cl, -SOsH, -SO4H, -SO:NH>, -NHNH,
—~ONH,, -NHC(O)NHNH,, R'®_substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, C1-C4, or
C1-C2), 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-Cs, C3-Cs, C4-Cs, or Cs-Cs), R1° —substituted or unsubstituted
heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered,
or 5 to 6 membered), R'®® -substituted or unsubstituted aryl (e.g., C6-C12, Cs-Cio, or phenyl), or
R!6® _substituted or unsubstituted heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9
membered, or 5 to 6 membered). In embodiments, R'%is halogen (e.g. —F, -Cl, -Br, or -I), -
N3, -CF3, -CCls, -CBr3,- CIs, -CN, -CHO, -OH, -NH,, -COOH, -CONHa, -NO», -SH, -SO(l, -
SOsH, -SO4H, -SO;NH>, -NHNH,, —-ONH», -NHC(O)NHNH>, unsubstituted alkyl (e.g., Ci-Cs,
C1-Cs, C1-Cy4, 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, Cs-
Cs, C4-Cs, or Cs-Cs), unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, 4
to 6 membered, 4 to 5 membered, or 5 to 6 membered), unsubstituted aryl (e.g., Ce-Ci2, Cs-Cio,
or phenyl), or unsubstituted heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9

membered, or 5 to 6 membered).

[0249] R!¢®is halogen (e.g. —F, -Cl, -Br, or 1), -N3, -CF3, -CCls, -CBr3,- CI3, -CN, -CHO, -
OH, -NH;, -COOH, -CONH,, -NO, -SH, -SO,Cl, -SOsH, -SOs4H, -SO,NH,, -NHNH,, —ONHa,
—NHC(O)NHNHa, unsubstituted alkyl (e.g., C1-Cs, C1-Cs, C1-Cs, or C1-C2), 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
5 membered), unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, C4-Cs, or Cs-Cs), unsubstituted
heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered,
or 5 to 6 membered), unsubstituted aryl (e.g., Cs-Ci12, Cs-C1o, or phenyl), or unsubstituted

heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).

[0250] In embodiments, R is hydrogen, halogen (e.g. —F, -Cl, -Br, or —I) or substituted or
unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-C3). In embodiments, R is hydrogen. In
embodiments, R is halogen (e.g. —F, -CI, -Br, or -I). In embodiments, RS is substituted or
unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-C3). In embodiments, R'® is R'-substituted or
unsubstituted C1-Cs alkyl. In embodiments, R'® is R'®-substituted or unsubstituted C1-Cs alkyl.
In embodiments, R1¢ is R1%-substituted or unsubstituted C;-Cs alkyl. In embodiments, R!®is
unsubstituted C1-Cs alkyl. In embodiments, R'® is unsubstituted methyl or ethyl. In

embodiments, R, R*, and RS are hydrogen.

[0251] In embodiments, R'® is halogen (e.g. —F, -Cl, -Br, or —I), substituted or unsubstituted
alkyl (e.g., C1-Cs, C1-Cs, or C1-C3), substituted or unsubstituted heteroalkyl (e.g., 2 to 8
membered, 2 to S membered, 2 to 3 membered), substituted or unsubstituted cycloalkyl (e.g., Cs-
Cs, C3-Cs, or C3), substituted or unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6
membered, or 4 membered), substituted or unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or phenyl), or

substituted or unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6 membered, or 6 membered).

[0252] In embodiments, R'® is substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-C3),
substituted or unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to S membered, 2 to 3
membered), substituted or unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or C3), substituted or
unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered),
substituted or unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or phenyl), or substituted or unsubstituted

heteroaryl (e.g., 5 to 8 membered, 5 to 6 membered, or 6 membered).

[0253] In embodiments, R'® is R'®_sybstituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or
C1-C3), R gybstituted or unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to 5 membered, 2
to 3 membered), R'*-sybstituted or unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or C3), R!%-
substituted or unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4

membered), R'®¥-substituted or unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or phenyl), or R!82-
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substituted or unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6 membered, or 6 membered).
In embodiments, R'® is unsubstituted alkyl (e.g., C1-Cs, Ci-Cs, or C1-Cs), unsubstituted
heteroalkyl (e.g., 2 to 8 membered, 2 to S membered, 2 to 3 membered), unsubstituted cycloalkyl
(e.g., C3-Cs, C3-Cs, or C3), unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6
membered, or 4 membered), unsubstituted aryl (e.g., Cs-Cs, Cs-Ce, or phenyl), or unsubstituted

heteroaryl (e.g., 5 to 8 membered, 5 to 6 membered, or 6 membered).

[0254] In embodiments, R'® is substituted or unsubstituted C;-Cs alkyl, substituted or
unsubstituted 2 to 8 membered heteroalkyl, substituted or unsubstituted 3 to 8 membered
cycloalkyl, substituted or unsubstituted 3 to 8 membered heterocycloalkyl, substituted or
unsubstituted 5 to 8 membered aryl, or substituted or unsubstituted 5 or 8 membered heteroaryl.
In embodiments, R!® is R1*_substituted or unsubstituted C;-Cs alkyl, R1®2-substituted or
unsubstituted 2 to 8 membered heteroalkyl, R'®-substituted or unsubstituted 3 to 8 membered
cycloalkyl, R'®_sybstituted or unsubstituted 3 to 8 membered heterocycloalkyl, R!*-substituted
or unsubstituted 5 to 8 membered aryl, or R"*-substituted or unsubstituted 5 to 8 membered
heteroaryl. In embodiments, R® is unsubstituted C;-Cs alkyl, unsubstituted 2 to 8 membered
heteroalkyl, unsubstituted 3 to 8 membered cycloalkyl, unsubstituted 3 to 8 membered
heterocycloalkyl, unsubstituted 5 to 8 membered aryl, or unsubstituted 5 or 8 membered

heteroaryl.

[0255] In embodiments, R'® is substituted or unsubstituted C;-Cs alkyl, substituted or
unsubstituted 2 to 5 membered heteroalkyl, substituted or unsubstituted 3 to 5 membered
cycloalkyl, substituted or unsubstituted 3 to 6 membered heterocycloalkyl, substituted or
unsubstituted 5 to 6 membered aryl, or substituted or unsubstituted 5 or 6 membered heteroaryl.
In embodiments, R!® is R1*_substituted or unsubstituted C;-Cs alkyl, R1*2-substituted or
unsubstituted 2 to 5 membered heteroalkyl, R'®-substituted or unsubstituted 3 to 5 membered
cycloalkyl, R'®_sybstituted or unsubstituted 3-6 membered heterocycloalkyl, R"¥-substituted or
unsubstituted 5 to 6 membered aryl, or R'¥-substituted or unsubstituted 5 to 6 membered
heteroaryl. In embodiments, R'® is unsubstituted C1-Cs alkyl, unsubstituted 2 to 5 membered
heteroalkyl, unsubstituted 3 to 5 membered cycloalkyl, unsubstituted 3 to 6 membered
heterocycloalkyl, unsubstituted 5 to 6 membered aryl, or unsubstituted 5 or 6 membered

heteroaryl.
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[0256] In embodiments, R'® is substituted or unsubstituted C;-Cs alkyl, substituted or
unsubstituted 2 to 3 membered heteroalkyl. In embodiments, R'® is substituted or unsubstituted
3 membered cycloalkyl, substituted or unsubstituted 4 membered cycloalkyl, or substituted or
unsubstituted 5 membered cycloalkyl. In embodiments, R'® is R"*-substituted or unsubstituted
C1-Cs alkyl or R"®_substituted or unsubstituted 2 to 3 membered heteroalkyl. In embodiments,
R!%is R'¥_substituted or unsubstituted 3 membered cycloalkyl, R'*-substituted or unsubstituted
4 membered cycloalkyl, or R¥-substituted or unsubstituted 5 membered cycloalkyl. In

—CN or unsubst'® is unsubstituted C1-Cs alkyl or unsubstituted 2 to 3 membered heteroalkyl. In
embodiments, R!® is unsubstituted 3 membered cycloalkyl, unsubstituted 4 membered
cycloalkyl, or unsubstituted 5 membered cycloalkyl. In embodiments, R'® is substituted or
unsubstituted 4 membered heterocycloalkyl, substituted or unsubstituted 5 membered
heterocycloalkyl, or substituted or unsubstituted 6 membered heterocycloalkyl. In embodiments,
R!%is R¥_gybstituted or unsubstituted 4 membered heterocycloalkyl, R#-substituted or
unsubstituted 5 membered heterocycloalkyl, or R'®-substituted or unsubstituted 6 membered
heterocycloalkyl. In embodiments, R'® is unsubstituted 4 membered heterocycloalkyl,
unsubstituted 5 membered heterocycloalkyl, or unsubstituted 6 membered heterocycloalkyl. In
embodiments, R!® is substituted or unsubstituted 5 membered aryl, substituted or unsubstituted 6
membered aryl or phenyl, substituted or unsubstituted 5 membered heteroaryl, or substituted or
unsubstituted 6 membered heteroaryl. In embodiments, R'® is R¥3-substituted or unsubstituted 5
membered aryl, R'®-substituted or unsubstituted 6 membered aryl or phenyl, R1¥2-substituted or
unsubstituted 5 membered heteroaryl, or R'®-substituted or unsubstituted 6 membered
heteroaryl. In embodiments, R® is unsubstituted 5 membered aryl, unsubstituted 6 membered

aryl or phenyl, unsubstituted 5 membered heteroaryl, or unsubstituted 6 membered heteroaryl.

[0257] In embodiments, R'® is hydrogen, halogen (e.g. —F, -Cl, -Br, or -I), -N3, -CF3, -CCls, -
CBr3,- CI3, -CN, -CHO, -OR*H _NR*HR*H _COOR*H -CONR**R*H _NO,, -SR¥*H, -
SOnsR** -SOwsORM*H -SONR*HR#H _NHNR*HR*H _ONR**HR**H _NHC(O)NHNR*HR¥H
(e.g., -OH, -OCH3, -NH2, -NHCHj3, NCH3NCH;3, -COOH, -COOCH3, -CONHy, -
CONHCH3, -NOg, -SH, -SCH3, -SOH, -SOCH3, -SO2H, -SO2CHj3, -S(O)OH, -S(O)OCH3, -
S(0)2H, S(0),0CH3, -S(O)NH2», -S(O)NHCHj3, -S(0)NHa, S(0)NHCH3 -NHNH, -
NHNHCH;3, -NHNCH3CH3s, -ONH», -ONHCH;3, -NHC(O)NHNHz, or -NHC(O)NHNHCH3),
substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-Cs), substituted or unsubstituted
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heteroalkyl (e.g., 2 to 8 membered, 2 to 5 membered, 2 to 3 membered), substituted or

unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or Cs), substituted or unsubstituted heterocycloalkyl
(e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered), substituted or unsubstituted aryl (e.g.,
Cs-Cs, Cs-Cs, or phenyl), or substituted or unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6

membered, or 6 membered).

[0258] In embodiments, R'® is hydrogen, halogen (e.g. —F, -Cl, -Br, or -I), -N3, -CF3, -CCl3, -
CBrs,- CI, -CN, -CHO, -OR* -NR¥HRH _COOR™, -CONRMR¥H, N0y, -SR¥H, -
SOWRMH, -SOORM, -SOsNRMHRIH NHNRMRH, ONRM¥R*H, NHC(O)NHNRHR*H
(e.g., -OH, -OCHs, -NH2, -NHCHj3, NCH3NCH;3, -COOH, -COOCH3, -CONHa, -

CONHCH3;, -NO», -SH, -SCH3, -SOH, -SOCH3;, -SO;H, -SO,CHjs, -S(O)OH, -S(O)OCH3, -
S(0)2H, S(0):0CH;, -S(O)NHz, -S(O)NHCH, -S(0):NHs, S(0);NHCH;, -NHNH, -
NHNHCH3, -NHNCH;CHs, -ONH,, -ONHCH;3, -NHC(O)NHNH, or -NHC(O)NHNHCH),
R'"¥_gubstituted or unsubstituted alkyl (e.g., Ci-Cs, C1-Cs, or C1-C3), R"®-substituted or
unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to 5 membered, 2 to 3 membered), R'%-
substituted or unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or C3), R substituted or
unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered), R1*-
substituted or unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or phenyl), or R'%.- substituted or

unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6 membered, or 6 membered).

[0259] In embodiments, R'® is hydrogen, halogen (e.g. —F, -Cl, -Br, or 1), -N3, -CF3, -CCl3, -
CBr3,- CI3, -CN, -CHO, -OR*H _NR*HR*H _COOR*H -CONR**R*H _NO,, -SR¥*H, -
SOuR™H, -SOORMH, -SONRMHRIH _NHNR*HRIH _ONRMHR*H, -NHC(O)NHNR #HR*5H
(e.g., -OH, -OCH3, -NH2, -NHCHj3, NCH3NCH;3, -COOH, -COOCH3, -CONHy, -

CONHCH3, -NOg, -SH, -SCH3, -SOH, -SOCH3, -SO2H, -SO2CHj3, -S(O)OH, -S(O)OCH3, -
S(0)2H, S(0),0CH3, -S(O)NH2», -S(O)NHCHj3, -S(0)NHa, S(0)NHCH3 -NHNH, -
NHNHCH;3, -NHNCH3CH3s, -ONH», -ONHCH;3, -NHC(O)NHNHz, or -NHC(O)NHNHCH3),
unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-Cs3), unsubstituted heteroalkyl (e.g., 2 to 8
membered, 2 to 5 membered, 2 to 3 membered), unsubstituted cycloalkyl (e.g., C3-Csg, C3-Cs, or
C3), unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered),
unsubstituted aryl (e.g., Cs-Cg, Cs-Cs, or phenyl), or unsubstituted heteroaryl (e.g., 5 to 8

membered, 5 to 6 membered, or 6 membered).
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[0260] In embodiments, R'® is hydrogen, halogen (e.g. -F, -Cl, -Br, or -I), -OH, -OCH3, -NH2,
-NHCH3, NCH3NCH3;, -COOH, -COOCH;3, -CONH,, -CONHCH3, -NO», -SH, -SCH3, -SOH, -
SOCH;, -SO,H, -S0,CH;, -S(0)OH, -S(0)OCH3, -S(O):H, S(0);0CH3, -S(O)NHs, -
S(O)NHCH3, -S(0);NHa, S(O);NHCH; -NHNH,, -NHNHCH;3, -NHNCH3CHs, -ONH,, -
ONHCH3, -NHC(O)NHNH;, or -NHC(O)NHNHCH3), R'*®¥-substituted or unsubstituted C1-C3
alkyl, R'*_substituted or unsubstituted 2 to 3 membered heteroalkyl, R'#-substituted or
unsubstituted Cs-Cs cycloalkyl, R1®-substituted or unsubstituted 5 to 6 membered
heterocycloalkyl, R'*-substituted or unsubstituted phenyl, or R'*-substituted or unsubstituted 5

to 6 membered heteroaryl.

[0261] In embodiments, R'® is hydrogen, —F, -Cl, -Br,—I, -OH, -OH, -OCHj3, -NH2, -NHCH3,
NCH3NCHs, -COOH, -COOCH3, -CONH,, -CONHCH3, -NO», -SH, -SCH3, -SOH, -SOCH3, -
SO:H, -SO,CHs;, -S(O)OH, -S(O)OCHs, -S(O):H, S(0)0CHs, -S(O)NHz, -S(O)NHCH3, -
S(0):NH,, S(0);NHCHj3;, -NHNH», -NHNHCHj3, -NHNCH3CHj3, -ONH», -ONHCH3, -
NHC(O)NHNH3, or -NHC(O)NHNHCH3), unsubstituted C1-Cs alkyl, unsubstituted 2 to 3
membered heteroalkyl, unsubstituted C3-Cs cycloalkyl, unsubstituted 5 to 6 membered

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

[0262] R!3%ishalogen (e.g. —F, -Cl, -Br, or —I), -N3, -CF3, -CCls, -CBr3,- Cl3, -CN, -CHO, -
OH, -NH, -COOH, -CONH3,, -NO, -SH, -SO:Cl, -SOsH, -SOsH, -SO;NH>, -NHNH;, -ONH2,
—NHC(O)NHNH,, substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, C1-Cs, or C1-C»),
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), substituted or unsubstituted cycloalkyl (e.g.,
C3-Cs, C3-Cs, C4-Cs, or Cs-Cs), substituted or unsubstituted heterocycloalkyl (e.g., 3 to 8
membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered),
substituted or unsubstituted aryl (e.g., C¢-Ci2, Cs-Cio, or phenyl), or substituted or unsubstituted
heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).
In embodiments, R1* is halogen (e.g. —F, -Cl, -Br, or —I), -N3, -CF3, -CCl3, -CBr3,- CIs, -CN, -
CHO, -OH, -NHz, -COOH, -CONHj,, -NO», -SH, -SO:Cl, -SOsH, -SO4H, -SO:NH>, -NHNH,
—~ONH;, -NHC(O)NHNH,, R'®_substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, C1-C4, or
C1-C2), 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

96

77850022v.2



10

15

20

25

30

WO 2018/217811 PCT/US2018/033967

cycloalkyl (e.g., C3-Cs, C3-Cs, C4-Cs, or Cs-Cs), R18 —substituted or unsubstituted
heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered,
or 5 to 6 membered), R'®® -substituted or unsubstituted aryl (e.g., C6-C12, Cs-Cio, or phenyl), or
R!® _substituted or unsubstituted heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9
membered, or 5 to 6 membered). In embodiments, R'® is halogen (e.g. —F, -Cl, -Br, or -I), -
N3, -CF3, -CCls, -CBr3,- CIs, -CN, -CHO, -OH, -NH,, -COOH, -CONHa, -NO», -SH, -SO(l, -
SOsH, -SO4H, -SO;NH>, -NHNH,, —-ONH», -NHC(O)NHNH>, unsubstituted alkyl (e.g., Ci-Cs,
C1-Cs, C1-Cy4, 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, Cs-
Cs, C4-Cs, or Cs-Cs), unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, 4
to 6 membered, 4 to 5 membered, or 5 to 6 membered), unsubstituted aryl (e.g., Ce-Ci2, Cs-Cio,
or phenyl), or unsubstituted heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9

membered, or 5 to 6 membered).

[0263] R™®is halogen (e.g. —F, -Cl, -Br, or 1), -N3, -CF3, -CCls, -CBr3,- CI3, -CN, -CHO, -
OH, -NH, -COOH, -CONH3,, -NO, -SH, -SO:Cl, -SOsH, -SOsH, -SO;NH>, -NHNH;, -ONH2,
—NHC(O)NHNHa, unsubstituted alkyl (e.g., C1-Cs, C1-Cs, C1-Cs, or C1-C2), 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-Cs, C4-Cs, or Cs-Cs), unsubstituted
heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered,
or 5 to 6 membered), unsubstituted aryl (e.g., Cs-Ci12, Cs-C1o, or phenyl), or unsubstituted

heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).

[0264] In embodiments, R'® is substituted or unsubstituted heterocycloalkyl (e.g., 3 to 8
membered, 3 to 6 membered, or 4 membered), substituted or unsubstituted aryl (e.g., Cs-Cs, Cs-
Cs, or phenyl), or substituted or unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6
membered, or 6 membered). In embodiments, R'® is substituted or unsubstituted 5-membered
heterocycloalkyl, substituted or unsubstituted 6 membered aryl or phenyl, or substituted or
unsubstituted 6 membered heteroaryl. In embodiments, R'® is R¥3-substituted or unsubstituted 5
membered heterocycloalkyl, R'¥-substituted or unsubstituted 6 membered aryl, R!*-substituted
or unsubstituted 6 membered heteroaryl, R'*-substituted or unsubstituted 6,6 fused ring aryl-

heterocycloalkyl, R'*-substituted or unsubstituted 6,5 fused ring aryl-heterocycloalkyl, R'%-
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substituted or unsubstituted 5,6 fused ring aryl-heterocycloalkyl, where R'% and R!8 are as

described herein, including embodiments thereof.

[0265] In embodiments, R'® is R'®_sybstituted or unsubstituted 5 membered heterocycloalkyl,
R'"¥_gubstituted 6 membered aryl, R'®-substituted or unsubstituted 6 membered heteroaryl, R'%-
substituted or unsubstituted 6,6 fused ring aryl, R'%-substituted or unsubstituted 6,6 fused ring
heteroaryl, R'®-sybstituted or unsubstituted 6,5 fused ring aryl, R"®-substituted or unsubstituted
6,5 fused ring heteroaryl, R'®-substituted or unsubstituted 5,6 fused ring aryl, R'*-substituted
5,6 fused ring heteroaryl, R'®¥-substituted or unsubstituted 6,6 fused ring aryl-heterocycloalkyl,
R!%_gybstituted or unsubstituted 6,5 fused ring aryl-heterocycloalkyl, or R'*-substituted or
unsubstituted 5,6 fused ring aryl-heterocycloalkyl.

[0266] In embodiments, R'® is R'®substituted or unsubstituted 3 to 6 membered
heterocycloalkyl. In embodiments, the R'"¥-substituted or unsubstituted 3 to 6 membered
heterocycloalkyl is R'*-substituted or unsubstituted thiophenyl, R'*-substituted or unsubstituted
thiazolyl, R'®*-substituted or unsubstituted oxazolyl, R1*-substituted or unsubstituted imidazolyl,
or derivatives thereof. In embodiments, R'® is R'®_substituted or unsubstituted 6 membered aryl
or phenyl. In embodiments, R'® is R!®-substituted or unsubstituted 6 membered heteroaryl. In
embodiments, R'® is R'®._substituted or unsubstituted 6,6 fused ring aryl-heterocycloalkyl. In
embodiments, the R'*-substituted or unsubstituted 6,6 fused ring aryl-heteroaryl is R'®-
substituted or unsubstituted dihydrobenzo[1,4]dioxinyl. In embodiments, R'® is R*_substituted
or unsubstituted 6,5 fused ring aryl-heterocycloalkyl or R"¥-substituted or unsubstituted 5,6
fused ring aryl-heterocycloalkyl. In embodiments, the R'®-substituted or unsubstituted 6,5 or
5,6 fused ring aryl-heterocycloalkyl is dihydro-indenyl, benzo[1,3]dioxolyl, or indolyl. In
embodiments, R1% is halogen (e.g. —F, -Cl, -Br, or —I), SO,Ph, C1-Cs R*®_substituted or

unsubstituted alkyl, or 2 to 5 membered R'®-substituted or unsubstituted heteroalkyl.

[0267] In embodiments, R! and R'® are not joined to form a substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted aryl
(including fused cycloalkyl-aryl, heterocycloalkyl-aryl and aryl rings) or substituted or
unsubstituted heteroaryl (including fused cycloalkyl-heteroaryl, heterocycloalkyl-heteroaryl and
heteroaryl rings). In embodiments, R! and R'® are not joined to form a substituted or
unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or
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unsubstituted aryl (including fused cycloalkyl-aryl, heterocycloalkyl-aryl and aryl rings) or
substituted or unsubstituted heteroaryl (including fused cycloalkyl-heteroaryl, heterocycloalkyl-

heteroaryl and heteroaryl rings).

[0268] In embodiments, R? and R'® are not joined to form a substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted aryl
(including fused cycloalkyl-aryl, heterocycloalkyl-aryl and aryl rings) or substituted or
unsubstituted heteroaryl (including fused cycloalkyl-heteroaryl, heterocycloalkyl-heteroaryl and
heteroaryl rings). In embodiments, R? and R'® are not joined to form a substituted or
unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or
unsubstituted aryl (including fused cycloalkyl-aryl, heterocycloalkyl-aryl and aryl rings) or
substituted or unsubstituted heteroaryl (including fused cycloalkyl-heteroaryl, heterocycloalkyl-

heteroaryl and heteroaryl rings).

[0269] In embodiments, R! and R'® are not hydrogen. In embodiments, the compound of
formula (I) does not have the formula (3R,8S,8aR)-8-hydroxy-2-methyltetrahydro-1H-3,8a-
epidithiopyrrolo[1,2-a]pyrazine-1,4(6H)-dione. In embodiments, the compound of formula (I)
does not have the formula (3R,8S,8aR)-2-methyl-1,4-dioxohexahydro-1H-3,8a-
epidithiopyrrolo[1,2-a]pyrazin-8-yl acetate. In embodiments, the compound of formula (I) does
not have the formula (3R,6R,8S,8aR)-6-(((tert-butyldiphenylsilyl)oxy)methyl)-8-hydroxy-2-
methyltetrahydro-1H-3,8a-epidithiopyrrolo[ 1,2-a]pyrazine-1,4(6H)-dione. In embodiments, the
compound does not have the formula 2,3-dimethyltetrahydro-1H-3,8a-epidithiopyrrolo[ 1,2-
a]pyrazine-1,4(6H)-dione. In embodiments, the compound does not have the formula 3-

(hydroxymethyl)-2-methyltetrahydro-1H-3,8a-epidithiopyrrolo[ 1,2-a]pyrazine-1,4(6H)-dione.

[0270] The compound of formula (II) may have the formula:

(I), wherein p, R!, R2, R3, R* R’ RS and R'® are as described

herein, including embodiments thereof.
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[0271] X?isNor CR’. X*is Nor CR®. X’is N or CR’. R is hydrogen, halogen (e.g. —F, -Cl,
-Br, or —I), -N3, -CF3, -CCl3, -CBr3,- CI3, -CN, -CHO, -OR*!, -NR*R*!, .COOR*, -
CONRM*R¥L _NO,, -SR*! -SOm0R*. -SOnOR™!, -SONRMR3S! -NHNRMIR3S! .ONRMR3S!
-NHC(O)NHNR*R?*! 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 hydrogen, halogen (e.g. -F, -Cl, -Br, or -I), -N3, -CF3, -CCl3, -CBr3,- CI;, -CN, -CHO, -OR>*¥,
-NR*YR*! _COOR*¥ -CONR*R*! -NO,, -SR*" -SOn10R*", -SOn10OR*" | -SOnioNR*R?*¥ | -
NHNR*¥R3Y . ONR*'R*’ -NHC(O)NHNR3**R3*¥ 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 hydrogen, halogen (e.g. —F, -Cl, -Br, or —I), -N3, -CF3, -CCls, -CBrs3,- CI5, -CN,
-CHO, -OR** -NR*FR¥?K _COOR*¥ -CONR*KR*K _NO,, -SR** -SOu1R***, -SOu110R*¥,
-SOnINRMERPE _NHNRM*ER 3K _QONRM*ER¥K _NHC(O)NHNR***R*¥ sybstituted 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!! are independently hydrogen, halogen (e.g. —
F, -Cl, -Br, or 1), -N3, -CF3, -CCls, -CBr3, -CLs, -CN, -CHO, -OR** -NR3**R*L .COOR*¥*, -
CONRMRL, _NO3, -SR¥*L, -S0,1:R*, -S0u20RM, -SOu;NRMRIE, NHNRMRL -
ONR*IR*L _NHC(O)NHNR*R*L 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, or
are optionally joined together to form a substituted or unsubstituted cycloalkyl, a substituted or
unsubstituted heterocycloalkyl, a substituted or unsubstituted aryl, or a substituted or
unsubstituted heteroaryl. R¥L R3L R35L R¥L R33 R3 R3SI R36) RIK RIK RIK RIK RIL
Rt R*L and R are independently 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. In
embodiments, R33! R¥L R3S R¥L R33! R R3Y R30I RIK RMK RIK RIK RIL R3ML RIL
and R¥L are independently hydrogen, R***-substituted or unsubstituted alkyl, R***-substituted or
unsubstituted heteroalkyl, R***-substituted or unsubstituted cycloalkyl, R**%-substituted or
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unsubstituted heterocycloalkyl, R*?-substituted or unsubstituted aryl, or R**3-substituted or
unsubstituted heteroaryl. In embodiments, R¥! R3*¥ R¥! R36L R33 R34 R RI® RIK RIK
R3K RIK R¥L R¥ML R3T and R¥L are independently hydrogen, unsubstituted alkyl,
unsubstituted heteroalkyl, unsubstituted cycloalkyl, unsubstituted heterocycloalkyl, unsubstituted
aryl, or unsubstituted heteroaryl. The symbols n9, n10, n11, and n12 are independently 1 or 2.

[0272] The symbols n9, n10, n11, and n12 are independently 1 or 2. In embodiments, n9is 1.
In embodiments, n9 is 2. In embodiments, n10 is 1. In embodiments, n10 is 2. In embodiments,

nllis 1. In embodiments, n11is 2. In embodiments, n12is 1. In embodiments, n12 is 2.

[0273] In embodiments, R and R!! are optionally joined together to form substituted or
unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or
unsubstituted aryl, or substituted or unsubstituted heteroaryl. In embodiments, R'® and R!! are
optionally joined together to form R**-substituted or unsubstituted cycloalkyl, a R**3-substituted
or unsubstituted heterocycloalkyl, a R*%-substituted or unsubstituted aryl, or a R**3-substituted or
unsubstituted heteroaryl. In embodiments, R'” and R!! are optionally joined together to form
unsubstituted cycloalkyl, unsubstituted heterocycloalkyl, unsubstituted aryl, or unsubstituted

heteroaryl.

[0274] R*%?is halogen (e.g. —F, -Cl, -Br, or —I), -N3, -CF3, -CCls, -CBr3,- Cl3, -CN, -CHO, -
OH, -NH, -COOH, -CONH3,, -NO, -SH, -SO:Cl, -SOsH, -SOsH, -SO;NH>, -NHNH;, -ONH2,
—NHC(O)NHNH,, substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, C1-Cs, or C1-C»),
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), substituted or unsubstituted cycloalkyl (e.g.,
C3-Cs, C3-Cs, C4-Cs, or Cs-Cs), substituted or unsubstituted heterocycloalkyl (e.g., 3 to 8
membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered),
substituted or unsubstituted aryl (e.g., C¢-Ci2, Cs-Cio, or phenyl), or substituted or unsubstituted
heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).
In embodiments, R** is halogen (e.g. —F, -Cl, -Br, or —I), -N3, -CF3, -CCl3, -CBr3,- CI;, -CN, -
CHO, -OH, -NHz, -COOH, -CONHj,, -NO», -SH, -SO:Cl, -SOsH, -SO4H, -SO:NH>, -NHNH,
—~ONH;, -NHC(O)NHNH,, R*®®_substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, C1-C4, or
C1-C2), 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
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cycloalkyl (e.g., C3-Cs, C3-Cs, C4-Cs, or Cs-Cs), R*® —substituted or unsubstituted
heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered,
or 5 to 6 membered), R**® -substituted or unsubstituted aryl (e.g., C6-C12, Cs-Cio, or phenyl), or
R*%® _substituted or unsubstituted heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9
membered, or 5 to 6 membered). In embodiments, R***is halogen (e.g. —F, -Cl, -Br, or -I), -
N3, -CF3, -CCls, -CBr3,- CIs, -CN, -CHO, -OH, -NH,, -COOH, -CONHa, -NO», -SH, -SO(l, -
SOsH, -SO4H, -SO;NH>, -NHNH,, —-ONH», -NHC(O)NHNH>, unsubstituted alkyl (e.g., Ci-Cs,
C1-Cs, C1-Cy4, 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, Cs-
Cs, C4-Cs, or Cs-Cs), unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, 4
to 6 membered, 4 to 5 membered, or 5 to 6 membered), unsubstituted aryl (e.g., Ce-Ci2, Cs-Cio,
or phenyl), or unsubstituted heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9

membered, or 5 to 6 membered).

[0275] R*®is halogen (e.g. —F, -Cl, -Br, or 1), -N3, -CF3, -CCls, -CBr3,- CI3, -CN, -CHO, -
OH, -NH, -COOH, -CONH3,, -NO, -SH, -SO:Cl, -SOsH, -SOsH, -SO;NH>, -NHNH;, -ONH2,
—NHC(O)NHNHa, unsubstituted alkyl (e.g., C1-Cs, C1-Cs, C1-Cs, or C1-C2), 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-Cs, C4-Cs, or Cs-Cs), unsubstituted
heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered,
or 5 to 6 membered), unsubstituted aryl (e.g., Cs-Ci12, Cs-C1o, or phenyl), or unsubstituted

heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).

[0276] In embodiments, R” and R® are optionally joined together to form substituted or
unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or
unsubstituted aryl, or a substituted or unsubstituted heteroaryl. In embodiments, R’ and R® are
optionally joined together to form R*%-substituted or unsubstituted cycloalkyl, R*!*-substituted
or unsubstituted heterocycloalkyl, R*'3-substituted or unsubstituted aryl, or R*!?-substituted or
unsubstituted heteroaryl. In embodiments, R” and R® are optionally joined together to form a
unsubstituted cycloalkyl, unsubstituted heterocycloalkyl, unsubstituted aryl, or unsubstituted

heteroaryl.
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[0277] R*?is halogen (e.g. —F, -Cl, -Br, or —I), -N3, -CF3, -CCls, -CBr3,- Cl3, -CN, -CHO, -
OH, -NH, -COOH, -CONH3,, -NO, -SH, -SO:Cl, -SOsH, -SOsH, -SO;NH>, -NHNH;, -ONH2,
—NHC(O)NHNH,, substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, C1-Cs, or C1-C»),
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), substituted or unsubstituted cycloalkyl (e.g.,
C3-Cs, C3-Cs, C4-Cs, or Cs-Cs), substituted or unsubstituted heterocycloalkyl (e.g., 3 to 8
membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered),
substituted or unsubstituted aryl (e.g., C¢-Ci2, Cs-Cio, or phenyl), or substituted or unsubstituted
heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).
In embodiments, R*!? is halogen (e.g. —F, -Cl, -Br, or —I), -N3, -CF3, -CCl3, -CBr3,- CI;, -CN, -
CHO, -OH, -NHz, -COOH, -CONHj,, -NO», -SH, -SO:Cl, -SOsH, -SO4H, -SO:NH>, -NHNH,
—~ONH;, -NHC(O)NHNH,, R*"-substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, C1-C4, or
C1-C2), 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-Cs, C3-Cs, C4-Cs, or Cs-Cs), R*? -substituted or unsubstituted
heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered,
or 5 to 6 membered), R*!® -substituted or unsubstituted aryl (e.g., C6-C12, Cs-Cio, or phenyl), or
R*® _substituted or unsubstituted heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9
membered, or 5 to 6 membered). In embodiments, R*'3is halogen (e.g. —F, -Cl, -Br, or -I), -
N3, -CF3, -CCls, -CBr3,- CIs, -CN, -CHO, -OH, -NH,, -COOH, -CONHa, -NO», -SH, -SO(l, -
SOsH, -SO4H, -SO;NH>, -NHNH,, —-ONH», -NHC(O)NHNH>, unsubstituted alkyl (e.g., Ci-Cs,
C1-Cs, C1-Cy4, 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, Cs-
Cs, C4-Cs, or Cs-Cs), unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, 4
to 6 membered, 4 to 5 membered, or 5 to 6 membered), unsubstituted aryl (e.g., Ce-Ci2, Cs-Cio,
or phenyl), or unsubstituted heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9

membered, or 5 to 6 membered).

[0278] R*®is halogen (e.g. —F, -Cl, -Br, or 1), -Ns, -CF3, -CCls, -CBr3,- CI3, -CN, -CHO, -
OH, -NH;, -COOH, -CONH,, -NO, -SH, -SO,Cl, -SOsH, -SOs4H, -SO,NH,, -NHNH,, —ONHa,
—NHC(O)NHNHa, unsubstituted alkyl (e.g., C1-Cs, C1-Cs, C1-Cs, or C1-C2), 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
5 membered), unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, C4-Cs, or Cs-Cs), unsubstituted
heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered,
or 5 to 6 membered), unsubstituted aryl (e.g., Cs-Ci12, Cs-C1o, or phenyl), or unsubstituted

heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).

[0279] In embodiments, R® and R’ are optionally joined together to form substituted or
unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or
unsubstituted aryl, or substituted or unsubstituted heteroaryl. In embodiments, R® and R’ are
optionally joined together to form R*2-substituted or unsubstituted cycloalkyl, R***-substituted
or unsubstituted heterocycloalkyl, R***-substituted or unsubstituted aryl, or R***- substituted or
unsubstituted heteroaryl. In embodiments, R® and R’ are optionally joined together to form
unsubstituted cycloalkyl, unsubstituted heterocycloalkyl, unsubstituted aryl, or unsubstituted

heteroaryl.

[0280] R**is halogen (e.g. —F, -Cl, -Br, or —I), -N3, -CF3, -CCls, -CBr3,- Cl3, -CN, -CHO, -
OH, -NH, -COOH, -CONH3,, -NO, -SH, -SO:Cl, -SOsH, -SOsH, -SO;NH>, -NHNH;, -ONH2,
—NHC(O)NHNH,, substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, C1-Cs, or C1-C»),
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), substituted or unsubstituted cycloalkyl (e.g.,
C3-Cs, C3-Cs, C4-Cs, or Cs-Cs), substituted or unsubstituted heterocycloalkyl (e.g., 3 to 8
membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered),
substituted or unsubstituted aryl (e.g., C¢-Ci2, Cs-Cio, or phenyl), or substituted or unsubstituted
heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).
In embodiments, R** is halogen (e.g. —F, -Cl, -Br, or —I), -N3, -CF3, -CCl3, -CBr3,- CIs, -CN, -
CHO, -OH, -NHz, -COOH, -CONHj,, -NO», -SH, -SO:Cl, -SOsH, -SO4H, -SO:NH>, -NHNH,
—~ONH;, -NHC(O)NHNH,, R*®_substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, C1-C4, or
C1-C2), 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-Cs, C3-Cs, C4-Cs, or Cs-Cs), R*? -substituted or unsubstituted
heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered,

or 5 to 6 membered), R*?® -substituted or unsubstituted aryl (e.g., C6-C12, Cs-Cio, or phenyl), or
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R*? _substituted or unsubstituted heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9
membered, or 5 to 6 membered). In embodiments, R**is halogen (e.g. —F, -Cl, -Br, or -I), -
N3, -CF3, -CCls, -CBr3,- CIs, -CN, -CHO, -OH, -NH,, -COOH, -CONHa, -NO», -SH, -SO(l, -
SOsH, -SO4H, -SO;NH>, -NHNH,, —-ONH», -NHC(O)NHNH>, unsubstituted alkyl (e.g., Ci-Cs,
C1-Cs, C1-Cy4, 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, Cs-
Cs, C4-Cs, or Cs-Cs), unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, 4
to 6 membered, 4 to 5 membered, or 5 to 6 membered), unsubstituted aryl (e.g., Ce-Ci2, Cs-Cio,
or phenyl), or unsubstituted heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9

membered, or 5 to 6 membered).

[0281] R*?®is halogen (e.g. —F, -Cl, -Br, or 1), -Ns, -CF3, -CCls, -CBr3,- CI3, -CN, -CHO, -
OH, -NH, -COOH, -CONH3,, -NO, -SH, -SO:Cl, -SOsH, -SOsH, -SO;NH>, -NHNH;, -ONH2,
—NHC(O)NHNHa, unsubstituted alkyl (e.g., C1-Cs, C1-Cs, C1-Cs, or C1-C2), 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-Cs, C4-Cs, or Cs-Cs), unsubstituted
heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered,
or 5 to 6 membered), unsubstituted aryl (e.g., Cs-Ci12, Cs-C1o, or phenyl), or unsubstituted

heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).

[0282] In embodiments, R’ and R!? are optionally joined together to form substituted or
unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or
unsubstituted aryl, or substituted or unsubstituted heteroaryl. In embodiments, R’ and R'? are
optionally joined together to form R*%substituted or unsubstituted cycloalkyl, R***-substituted
or unsubstituted heterocycloalkyl, R**3-substituted or unsubstituted aryl, or R**?-substituted or
unsubstituted heteroaryl. In embodiments, R” and R'? are optionally joined together to form
unsubstituted cycloalkyl, unsubstituted heterocycloalkyl, unsubstituted aryl, or unsubstituted

heteroaryl.

[0283] R*?is halogen (e.g. —F, -Cl, -Br, or —I), -N3, -CF3, -CCls, -CBr3,- CI3, -CN, -CHO, -
OH, -NH;, -COOH, -CONH,, -NO, -SH, -SO,Cl, -SOsH, -SOs4H, -SO,NH,, -NHNH,, —ONHa,
—NHC(O)NHNH,, substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, C1-Cs, or C1-C»),

substituted or unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to 6 membered, 4 to 6
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membered, 2 to 3 membered, or 4 to 5 membered), substituted or unsubstituted cycloalkyl (e.g.,
C3-Cs, C3-Cs, C4-Cs, or Cs-Cs), substituted or unsubstituted heterocycloalkyl (e.g., 3 to 8
membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered),
substituted or unsubstituted aryl (e.g., C¢-Ci2, Cs-Cio, or phenyl), or substituted or unsubstituted
heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).
In embodiments, R**? is halogen (e.g. —F, -Cl, -Br, or —I), -N3, -CF3, -CCl3, -CBr3,- CIs, -CN, -
CHO, -OH, -NHz, -COOH, -CONHj,, -NO», -SH, -SO:Cl, -SOsH, -SO4H, -SO:NH>, -NHNH,
—~ONH;, -NHC(O)NHNH,, R***-substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, C1-C4, or
C1-C2), 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-Cs, C3-Cs, C4-Cs, or Cs-Cs), R*¥*® -substituted or unsubstituted
heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered,
or 5 to 6 membered), R*3® -substituted or unsubstituted aryl (e.g., C6-C12, Cs-Cio, or phenyl), or
R*® _substituted or unsubstituted heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9
membered, or 5 to 6 membered). In embodiments, R*?is halogen (e.g. —F, -Cl, -Br, or -I), -
N3, -CF3, -CCls, -CBr3,- CIs, -CN, -CHO, -OH, -NH,, -COOH, -CONHa, -NO», -SH, -SO(l, -
SOsH, -SO4H, -SO;NH>, -NHNH,, —-ONH», -NHC(O)NHNH>, unsubstituted alkyl (e.g., Ci-Cs,
C1-Cs, C1-Cy4, 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, Cs-
Cs, C4-Cs, or Cs-Cs), unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, 4
to 6 membered, 4 to 5 membered, or 5 to 6 membered), unsubstituted aryl (e.g., Ce-Ci2, Cs-Cio,
or phenyl), or unsubstituted heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9

membered, or 5 to 6 membered).

[0284] R*®is halogen (e.g. —F, -Cl, -Br, or 1), -N3, -CF3, -CCls, -CBr3,- CI3, -CN, -CHO, -
OH, -NH, -COOH, -CONH3,, -NO, -SH, -SO:Cl, -SOsH, -SOsH, -SO;NH>, -NHNH;, -ONH2,
—NHC(O)NHNHa, unsubstituted alkyl (e.g., C1-Cs, C1-Cs, C1-Cs, or C1-C2), 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-Cs, C4-Cs, or Cs-Cs), unsubstituted

heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered,
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or 5 to 6 membered), unsubstituted aryl (e.g., Cs-Ci12, Cs-C1o, or phenyl), or unsubstituted

heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).
[0285] In embodiments, pis 2 or 3. In embodiments, p is 2. In embodiments, p is 3.

[0286] In embodiments, when X° is N, X* is CR® and X° is CR’. In embodiments, when X* is
N, X?is CR” and X° is CR’. In embodiments, when X° is N, X? is CR” and X*is CR®. In
embodiments, X?, X*, and X° are CR”, CR®, and CR’ respectively.

[0287] R’ is hydrogen, halogen (e.g. -F, -Cl, -Br, or -I), -N3, -CF3, -CCls, -CBr3, - CI3, -CN, -
CHO, -OH, -NH,, -COOH, -CONH,, -NO3, -SH, -SO:(l, -SOsH, -SO4H, -SO>NH,, -NHNH3,
—ONH;, -NHC(O)NHNH,, substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-C3), or
substituted or unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to S membered, 2 to 3
membered). In embodiments, R” is hydrogen, halogen (e.g. —F, -Cl, -Br, or -I), -N3, -CF3, -CCl3,
-CBrs3, - CI3, -CN, -CHO, -OH, -NH3, -COOH, -CONH2, -NO», -SH, -S0:Cl, -SOsH, -SO4H, -
SO;NH;, -NHNH>, —~ONH,, -NHC(O)NHNH, R7*-substituted or unsubstituted alkyl (e.g., Ci-
Cs, C1-Cs, or C1-C3), or R™-substituted or unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to
5 membered, 2 to 3 membered). In embodiments, R is halogen (e.g. —F, -Cl, -Br, or -I), -CF3, -
CCls, -CBr3, -ClIs, —CN, substituted or unsubstituted alkyl, or substituted or unsubstituted
heteroalkyl. In embodiments, R’ is halogen (e.g. —F, -Cl, -Br, or -I), R"-substituted or
unsubstituted C1-Cs alkyl, or R73-substituted or unsubstituted 2 to 5 membered heteroalkyl. In
embodiments, R is halogen (e.g. —F, -Cl, -Br, or —I), unsubstituted C;-Cs alkyl, or unsubstituted
2 to 5 membered heteroalkyl. In embodiments, R” is halogen (e.g. —F, -Cl, -Br, or -I) or R7*-
substituted or unsubstituted C1-Csalkyl. In embodiments, R is halogen (e.g. —F, -Cl, -Br, or -I)
or unsubstituted C1-Cs alkyl. In embodiments, R is halogen (e.g. -F, -Cl, -Br, or 1) or
unsubstituted C1-Cs alkyl. In embodiments, R is unsubstituted Ci-Cs alkyl. In embodiments, R’
is unsubstituted methyl or ethyl. In embodiments, R is halogen (e.g. —F, -Cl, -Br, or -I), or
unsubstituted 2 to 5 membered heteroalkyl. In embodiments, R” is halogen (e.g. —F, -ClI, -Br, or
—I), halogen (e.g. —F, -Cl, -Br, or —I), -CF3, -CCl3, -CBr3, or -Cls.

[0288] In embodiments, R’ is substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-Cs),

substituted or unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to S membered, 2 to 3

membered), substituted or unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or C3), substituted or
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unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered),
substituted or unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or phenyl), or substituted or unsubstituted
heteroaryl (e.g., 5 to 8 membered, 5 to 6 membered, or 6 membered). In embodiments, R is R7-
substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-C3), R™-substituted or unsubstituted
heteroalkyl (e.g., 2 to 8 membered, 2 to 5 membered, 2 to 3 membered), R"-substituted or
unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or C3), R™-substituted or unsubstituted
heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered), R7-substituted or
unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or phenyl), or R7*-substituted or unsubstituted heteroaryl
(e.g., 5 to 8 membered, 5 to 6 membered, or 6 membered). In embodiments, R”is unsubstituted
alkyl (e.g., C1-Cs, C1-Cs, or C1-C3), unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to 5
membered, 2 to 3 membered), unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or C3), unsubstituted
heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered), unsubstituted aryl
(e.g., Cs-Cs, Cs-Ce, or phenyl), or unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6

membered, or 6 membered).

[0289] In embodiments, R’ is substituted or unsubstituted C1-Cs alkyl, substituted or
unsubstituted 2 to 8 membered heteroalkyl, substituted or unsubstituted 3 to 8 membered
cycloalkyl, substituted or unsubstituted 3 to 8 membered heterocycloalkyl, substituted or
unsubstituted 5 to 8 membered aryl, or substituted or unsubstituted 5 to 8 membered heteroaryl.
In embodiments, R” is R™-substituted or unsubstituted C1-Cs alkyl, R7-substituted or
unsubstituted 2 to 8 membered heteroalkyl, R7*-substituted or unsubstituted 3 to 8 membered
cycloalkyl, R™-substituted or unsubstituted 3 to 8 membered heterocycloalkyl, R7®-substituted or
unsubstituted 5 to 8 membered aryl, or R™-substituted or unsubstituted 5 to 8 membered
heteroaryl. In embodiments, R” is unsubstituted C1-Cs alkyl, unsubstituted 2 to 8 membered
heteroalkyl, unsubstituted 3 to 8 membered cycloalkyl, unsubstituted 3 to 8 membered
heterocycloalkyl, unsubstituted 5 to 8 membered aryl, or unsubstituted 5 to 8 membered

heteroaryl.

[0290] In embodiments, R is substituted or unsubstituted C1-Cs alkyl, substituted or
unsubstituted 2 to 5 membered heteroalkyl, substituted or unsubstituted 3 to 5 membered
cycloalkyl, substituted or unsubstituted 3 to 6 membered heterocycloalkyl, substituted or

unsubstituted 5 to 6 membered aryl, or substituted or unsubstituted 5 to 6 membered heteroaryl.
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In embodiments, R” is R™-substituted or unsubstituted C1-Cs alkyl, R7-substituted or
unsubstituted 2 to 5 membered heteroalkyl, R7*-substituted or unsubstituted 3 to 5 membered
cycloalkyl, R™-substituted or unsubstituted 3 to 6 membered heterocycloalkyl, R7®-substituted or
unsubstituted 5 to 6 membered aryl, or R™-substituted or unsubstituted 5 to 6 membered
heteroaryl. In embodiments, R” is unsubstituted C1-Cs alkyl, unsubstituted 2 to 5 membered
heteroalkyl, unsubstituted 3 to 5 membered cycloalkyl, unsubstituted 3 to 6 membered
heterocycloalkyl, unsubstituted 5 to 6 membered aryl, or unsubstituted 5 to 6 membered

heteroaryl.

[0291] In embodiments, R’ is substituted or unsubstituted C1-Cs alkyl or substituted or
unsubstituted 2 to 3 membered heteroalkyl. In embodiments, R” is substituted or unsubstituted 3
membered cycloalkyl, substituted or unsubstituted 4 membered cycloalkyl, or substituted or
unsubstituted 5 membered cycloalkyl. In embodiments, R’ is substituted or unsubstituted 4
membered heterocycloalkyl, substituted or unsubstituted 5 membered heterocycloalkyl, or
substituted or unsubstituted 6 membered heterocycloalkyl. In embodiments, R’ is substituted or
unsubstituted 5 membered aryl, substituted or unsubstituted 6 membered aryl, substituted or
unsubstituted 5 membered heteroaryl, or substituted or unsubstituted 6 membered heteroaryl. In
embodiments, R” is R"-substituted or unsubstituted C1-C3 alkyl or R™-substituted or
unsubstituted 2 to 3 membered heteroalkyl. In embodiments, R” is R’3-substituted or
unsubstituted 3 membered cycloalkyl, R™-substituted or unsubstituted 4 membered cycloalkyl,
or R7-substituted or unsubstituted 5 membered cycloalkyl. In embodiments, R” is R™-
substituted or unsubstituted 4 membered heterocycloalkyl, R7?-substituted or unsubstituted 5
membered heterocycloalkyl, or R7®-substituted or unsubstituted 6 membered heterocycloalkyl.
In embodiments, R” is R™-substituted or unsubstituted 5 membered aryl, R7*-substituted or
unsubstituted 6 membered aryl, R™-substituted or unsubstituted 5 membered heteroaryl, or R7-
substituted or unsubstituted 6 membered heteroaryl. In embodiments, R” is unsubstituted C1-C3
alkyl or unsubstituted 2 to 3 membered heteroalkyl. In embodiments, R” is or unsubstituted 3
membered cycloalkyl, or unsubstituted 4 membered cycloalkyl, or unsubstituted 5 membered
cycloalkyl. In embodiments, R” is or unsubstituted 4 membered heterocycloalkyl, or
unsubstituted 5 membered heterocycloalkyl, or unsubstituted 6 membered heterocycloalkyl. In
embodiments, R is or unsubstituted 5 membered aryl, or unsubstituted 6 membered aryl, or
unsubstituted 5 membered heteroaryl, or unsubstituted 6 membered heteroaryl.
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[0292] In embodiments, R’ is hydrogen, halogen (e.g. —F, -Cl, -Br, or 1), -N3, -CF3, -CCl3, -
CBr3,- CI3, -CN, -CHO, -OR*! -NR**R*! .COOR*! -CONR**'R**! -NO,, -SR**! -SOwR*¥, -
SOnOR?*! -SONR**R*! -NHNR**R*! -ONR**R*!, .-NHC(O)NHNR*'R**!(e.g., -OH, -
OCHjs, -NH2, -NHCHj3, NCH3NCH;3, -COOH, -COOCH3, -CONH,, -CONHCH3, -NO», -SH, -
SCH3, -SOH, -SOCHjs, -SO:H, -SO2CH3, -S(0O)OH, -S(0)OCHs, -S(0):H, S(0).0OCHs, -
S(O)NH2, -S(O)NHCH3, -S(0)2NH», S(O):NHCH3, -NHNH,, -NHNHCH3, -NHNCH;3CH3, -
ONH;, -ONHCHj3, -NHC(O)NHNH,, or -NHC(O)NHNHCH3), substituted or unsubstituted alkyl
(e.g., C1-Cs, C1-Cs, or C1-C3), substituted or unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2
to 5 membered, 2 to 3 membered), substituted or unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or
C3), substituted or unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4
membered), substituted or unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or phenyl), or substituted or

unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6 membered, or 6 membered).

[0293] In embodiments, R’ is hydrogen, halogen (e.g. —F, -Cl, -Br, or 1), -N3, -CF3, -CCl3, -
CBr3,- CI3, -CN, -CHO, -OR*! -NR**R*! .COOR*! -CONR**'R**! -NO,, -SR**! -SOwR*¥, -
SOnOR?*! -SONR**R*! -NHNR**R*! -ONR**R*!, .-NHC(O)NHNR*'R**!(e.g., -OH, -
OCHjs, -NH2, -NHCHj3, NCH3NCH;3, -COOH, -COOCH3, -CONH,, -CONHCH3, -NO», -SH, -
SCH;3, -SOH, -SOCH3;, -SO:H, -SO,CHs, -S(O)OH, -S(O)OCHs, -S(O):H, S(0):0CHs, -
S(O)NH2, -S(O)NHCH3, -S(0)2NH», S(O):NHCH3, -NHNH,, -NHNHCH3, -NHNCH;3CH3, -
ONH,, -ONHCH3, -NHC(O)NHNH,, or -NHC(O)NHNHCH3), R"-substituted or unsubstituted
alkyl (e.g., C1-Cs, C1-Cs, or C1-Cs), R™-substituted or unsubstituted heteroalkyl (e.g., 2 to 8
membered, 2 to 5 membered, 2 to 3 membered), R"%-substituted or unsubstituted cycloalkyl (e.g.,
Cs3-Cs, C3-C3, or C3), R7- substituted or unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3
to 6 membered, or 4 membered), R7*- substituted or unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or
phenyl), or R™- substituted or unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6 membered

2

or 6 membered).

[0294] In embodiments, R7 is hydrogen, halogen (e.g. —F, -Cl, -Br, or —I), -N3, -CF3, -CCl3, -
CBrs3,- CIs, -CN, -CHO, -OR¥L -NR3**R3**! .COOR?**! -CONR*R*!, -NO,, -SR**!, -SO9R**, -
SOOR**, -SOHNR*R*L -NHNR*R*! - ONR**R**] -NHC(O)NHNR**R**!(e.g., -OH, -
OCH;, -NH2, -NHCH3, NCH3NCH3;, -COOH, -COOCH3, -CONH;, -CONHCHs3, -NO», -SH, -
SCH3, -SOH, -SOCHj3, -SO»H, -SO,CH3, -S(O)OH, -S(0O)OCHs3, -S(0):H, S(0),0OCHjs, -
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S(O)NH2, -S(O)NHCH3, -S(0)2NH», S(O):NHCH3, -NHNH,, -NHNHCH3, -NHNCH;3CH3, -
ONH;, -ONHCHj3, -NHC(O)NHNH,, or -NHC(O)NHNHCH3), unsubstituted alkyl (e.g., C1-Cs,
C1-Cs, or C1-C3), unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to 5 membered, 2 to 3
membered), unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or Cs), unsubstituted heterocycloalkyl
(e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered), unsubstituted aryl (e.g., Cs-Cs, Cs-Cs,
or phenyl), or unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6 membered, or 6

membered).

[0295] In embodiments, R’ is hydrogen, halogen (e.g. —F, -Cl, -Br, or -I), -OH, -OCH3, -NH2,
-NHCH3s, NCH3NCH;s, -COOH, -COOCH;3, -CONH», -CONHCH3, -NO», -SH, -SCH3, -SOH, -
SOCH;3, -SO:H, -SO,CH3, -S(O)OH, -S(0O)OCH3, -S(0):H, S(0)20CH3, -S(O)NHa, -
S(O)NHCHjs, -S(0):NHz, S(0);NHCHj3 -NHNH,, -NHNHCH3, -NHNCH;3CH3, -ONHy, -
ONHCH3, -NHC(O)NHNH,, or -NHC(O)NHNHCH3), R7-substituted or unsubstituted C1-C3
alkyl, R™-substituted or unsubstituted 2 to 3 membered heteroalkyl, R"*-substituted or
unsubstituted Cs-Cs cycloalkyl, R7-substituted or unsubstituted 5 to 6 membered
heterocycloalkyl, R™-substituted or unsubstituted phenyl, or R™-substituted or unsubstituted 5 to
6 membered heteroaryl. In embodiments, R is hydrogen, —F, -Cl, -Br,—I, -OH, -OH, -OCHj3, -
NH2, -NHCH3, NCH3NCH3, -COOH, -COOCHs, -CONH,, -CONHCHj3, -NO3, -SH, -SCH3, -
SOH, -SOCHjs, -SO2H, -SO2CHj3, -S(O)OH, -S(O)OCH3, -S(0):H, S(0),OCHs3, -S(O)NHy, -
S(O)NHCHjs, -S(0):NHz, S(0);NHCHj3 -NHNH,, -NHNHCH3, -NHNCH;3CH3, -ONHy, -
ONHCH3, -NHC(O)NHNH,, or -NHC(O)NHNHCH3), unsubstituted C1-Cs alkyl, unsubstituted 2
to 3 membered heteroalkyl, unsubstituted Cs;-Cs cycloalkyl, unsubstituted 5 to 6 membered

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

[0296] R’ is halogen (e.g. —F, -Cl, -Br, or —I), -N3, -CF3, -CCl3, -CBr3,- CI3, -CN, -CHO, -
OH, -NH, -COOH, -CONH3,, -NO, -SH, -SO:Cl, -SOsH, -SOsH, -SO;NH>, -NHNH;, -ONH2,
—NHC(O)NHNH,, substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, C1-Cs, or C1-C»),
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), substituted or unsubstituted cycloalkyl (e.g.,
C3-Cs, C3-Cs, C4-Cs, or Cs-Cs), substituted or unsubstituted heterocycloalkyl (e.g., 3 to 8
membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered),

substituted or unsubstituted aryl (e.g., C¢-Ci2, Cs-Cio, or phenyl), or substituted or unsubstituted
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heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).
In embodiments, R™ is halogen (e.g. —F, -Cl, -Br, or —I), -N3, -CF3, -CCl3, -CBr3,- CI3, -CN, -
CHO, -OH, -NH,, -COOH, -CONH3, -NO3, -SH, -SO:(l, -SOsH, -SO4H, -SO>2NH>, -NHNH3,
—~ONH_, -NHC(O)NHNH,, R™-substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, C1-Ca, or
C1-C2), 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-Cs, C3-Cs, C4-Cs, or Cs-Cs), R™ -substituted or unsubstituted
heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered,
or 5 to 6 membered), R7 -substituted or unsubstituted aryl (e.g., C6-C12, C6-Cio, or phenyl), or
R™ —substituted or unsubstituted heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9
membered, or 5 to 6 membered). In embodiments, R is halogen (e.g. —F, -CI, -Br, or -), -

N3, -CF3, -CCls, -CBr3,- CIs, -CN, -CHO, -OH, -NH,, -COOH, -CONHa, -NO», -SH, -SO(l, -
SOsH, -SO4H, -SO;NH>, -NHNH,, —-ONH», -NHC(O)NHNH>, unsubstituted alkyl (e.g., Ci-Cs,
C1-Cs, C1-Cy4, 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, Cs-
Cs, C4-Cs, or Cs-Cs), unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, 4
to 6 membered, 4 to 5 membered, or 5 to 6 membered), unsubstituted aryl (e.g., Ce-Ci2, Cs-Cio,
or phenyl), or unsubstituted heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9

membered, or 5 to 6 membered).

[0297] R™ is halogen (e.g. —F, -Cl, -Br, or -I), -N3, -CF3, -CCl3, -CBr3,- CI3, -CN, -CHO, -
OH, -NH, -COOH, -CONH3,, -NO, -SH, -SO:Cl, -SOsH, -SOsH, -SO;NH>, -NHNH;, -ONH2,
—NHC(O)NHNHa, unsubstituted alkyl (e.g., C1-Cs, C1-Cs, C1-Cs, or C1-C2), 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-Cs, C4-Cs, or Cs-Cs), unsubstituted
heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered,
or 5 to 6 membered), unsubstituted aryl (e.g., Cs-Ci12, Cs-C1o, or phenyl), or unsubstituted

heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).

[0298] In embodiments, R® is hydrogen, halogen (e.g. —F, -Cl, -Br, or 1), -N3, -CF3, -CCl3, -

CBr3,- CI3, -CN, -CHO, -OH, -NH;, -COOH, -CONHa;, -NO», -SH, -SOCl, -SOsH, -SO4H, -

SO,NH,, -NHNH;, -ONH,, -NHC(O)NHNH>. In embodiments, R® is hydrogen, halogen (e.g. —
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F, -Cl, -Br, or -I), -N3, -CF3, -CCl3, -CBr3,- Cl3, -OH, -NH,, -COOH, -CONH, -NO», -SH, or -
SO,. In embodiments, R® is hydrogen, halogen (e.g. -F, -Cl, -Br, or -I), -CF3, -CCl3, -CBr3,-
Cls, -OH, or -NH;.

[0299] In embodiments, R® is hydrogen, halogen (e.g. —F, -Cl, -Br, or 1), -N3, -CF3, -CCls, -
CBr3, -CI3, -CN, -CHO, -OH, -NH3, -COOH, -CONH3, -NO», -SH, -SO:Cl, -SOsH, -SO4H, -
SO>NH», -NHNH;, —-ONH;, -NHC(O)NHNH,, substituted or unsubstituted alkyl (e.g., C1-Cs,
C1-Cs, or C1-C3), or substituted or unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to 5
membered, 2 to 3 membered). In embodiments, R® is hydrogen, halogen (e.g. —F, -Cl, -Br, or —
I), -N3, -CF3, -CCl3, -CBr3, -Cl3, -CN, -CHO, -OH, -NH>, -COOH, -CONH,, -NO>, -SH, -SO(l,
-SOsH, -SO4H, -SO,NH,, -NHNH>, -ONH,, -NHC(O)NHNH,, R*-substituted or
unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-Cs), or R¥-substituted or unsubstituted heteroalkyl

(e.g., 2 to 8 membered, 2 to 5 membered, 2 to 3 membered).

[0300] In embodiments, R?® is substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-C3),
substituted or unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to S membered, 2 to 3
membered), substituted or unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or C3), substituted or
unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered),
substituted or unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or phenyl), or substituted or unsubstituted
heteroaryl (e.g., 5 to 8 membered, 5 to 6 membered, or 6 membered). In embodiments, R® is R%-
substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-C3), R¥-substituted or unsubstituted
heteroalkyl (e.g., 2 to 8 membered, 2 to 5 membered, 2 to 3 membered), R*-substituted or
unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or C3), R¥-substituted or unsubstituted
heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered), R¥-substituted or
unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or phenyl), or R¥-substituted or unsubstituted heteroaryl
(e.g., 5 to 8 membered, 5 to 6 membered, or 6 membered). In embodiments, R®is unsubstituted
alkyl (e.g., C1-Cs, C1-Cs, or C1-C3), unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to 5
membered, 2 to 3 membered), unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or C3), unsubstituted
heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered), unsubstituted aryl
(e.g., Cs-Cs, Cs-Ce, or phenyl), or unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6

membered, or 6 membered).
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[0301] In embodiments, R?® is substituted or unsubstituted C1-Cs alkyl, substituted or
unsubstituted 3 to 8 membered heteroalkyl, substituted or unsubstituted 3 to 8 membered
cycloalkyl, substituted or unsubstituted 3 to 8 membered heterocycloalkyl, substituted or
unsubstituted 5 to 8 membered aryl, or substituted or unsubstituted 5 to 8 membered heteroaryl.
In embodiments, R® is R¥-substituted or unsubstituted C1-Cs alkyl, R®-substituted or
unsubstituted 3 to 8 membered heteroalkyl, R®-substituted or unsubstituted 3 to 8 membered
cycloalkyl, R¥-substituted or unsubstituted 3 to 8 membered heterocycloalkyl, R®-substituted or
unsubstituted 5 to 8 membered aryl, or R¥-substituted or unsubstituted 5 to 8 membered
heteroaryl. In embodiments, R® is unsubstituted C1-Cs alkyl, unsubstituted 3 to 8 membered
heteroalkyl, unsubstituted 3 to 8 membered cycloalkyl, unsubstituted 3 to 8 membered
heterocycloalkyl, unsubstituted 5 to 8 membered aryl, or unsubstituted 5 to 8 membered

heteroaryl.

[0302] In embodiments, R?® is substituted or unsubstituted C1-Cs alkyl, substituted or
unsubstituted 2 to 5 membered heteroalkyl, substituted or unsubstituted 3 to 5 membered
cycloalkyl, substituted or unsubstituted 3 to 6 membered heterocycloalkyl, substituted or
unsubstituted 5 to 6 membered aryl, or substituted or unsubstituted 5 to 6 membered heteroaryl.
In embodiments, R® is R¥-substituted or unsubstituted C1-Cs alkyl, R®-substituted or
unsubstituted 2 to 5 membered heteroalkyl, R®-substituted or unsubstituted 3 to 5 membered
cycloalkyl, R¥-substituted or unsubstituted 3 to 6 membered heterocycloalkyl, R®-substituted or
unsubstituted 5 to 6 membered aryl, or R¥-substituted or unsubstituted 5 to 6 membered
heteroaryl. In embodiments, R® is unsubstituted C1-Cs alkyl, unsubstituted 2 to 5 membered
heteroalkyl, unsubstituted 3 to 5 membered cycloalkyl, unsubstituted 3 to 6 membered
heterocycloalkyl, unsubstituted 5 to 6 membered aryl, or unsubstituted 5 to 6 membered

heteroaryl.

[0303] In embodiments, R® is substituted or unsubstituted C1-Cs alkyl or substituted or
unsubstituted 2 to 3 membered heteroalkyl. In embodiments, R® is substituted or unsubstituted 3
membered cycloalkyl, substituted or unsubstituted 4 membered cycloalkyl, or substituted or
unsubstituted 5 membered cycloalkyl. In embodiments, R® is substituted or unsubstituted 4
membered heterocycloalkyl, substituted or unsubstituted 5 membered heterocycloalkyl, or

substituted or unsubstituted 6 membered heterocycloalkyl. In embodiments, R® is substituted or
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unsubstituted 5 membered aryl, substituted or unsubstituted 6 membered aryl, substituted or
unsubstituted 5 membered heteroaryl, or substituted or unsubstituted 6 membered heteroaryl. In
embodiments, R® is R¥-substituted or unsubstituted C1-C3 alkyl or R¥-substituted or
unsubstituted 2 to 3 membered heteroalkyl. In embodiments, R® is R¥-substituted or
unsubstituted 3 membered cycloalkyl, R*-substituted or unsubstituted 4 membered cycloalkyl,
or R¥_substituted or unsubstituted 5 membered cycloalkyl. In embodiments, R® is R*-
substituted or unsubstituted 4 membered heterocycloalkyl, R¥-substituted or unsubstituted 5
membered heterocycloalkyl, or R*-substituted or unsubstituted 6 membered heterocycloalkyl.
In embodiments, R® is R¥-substituted or unsubstituted 5 membered aryl, R¥-substituted or
unsubstituted 6 membered aryl, R¥-substituted or unsubstituted 5 membered heteroaryl, or R¥-
substituted or unsubstituted 6 membered heteroaryl. In embodiments, R® is unsubstituted C1-Cs
alkyl or unsubstituted 2 to 3 membered heteroalkyl. In embodiments, R® is or unsubstituted 3
membered cycloalkyl, or unsubstituted 4 membered cycloalkyl, or unsubstituted 5 membered
cycloalkyl. In embodiments, R® is or unsubstituted 4 membered heterocycloalkyl, or
unsubstituted 5 membered heterocycloalkyl, or unsubstituted 6 membered heterocycloalkyl. In
embodiments, R® is or unsubstituted 5 membered aryl, or unsubstituted 6 membered aryl, or

unsubstituted 5 membered heteroaryl, or unsubstituted 6 membered heteroaryl.

[0304] In embodiments, R® is hydrogen, halogen (e.g. —F, -Cl, -Br, or 1), -N3, -CF3, -CCl3, -
CBr3,- ClI3, -CN, -CHO, -OR*’/_ -NR*'R**! _.COOR*¥, -CONR*'R*¥ -NO, -SR** -SOn0R*¥,
-SOm0OR™. -SOoNR*¥R -NHNR*R3¥, -ONR*R**!, -NHC(O)NHNR*R*¥ (e.¢, -OH, -
OCHjs, -NH2, -NHCHj3, NCH3NCH;3, -COOH, -COOCH3, -CONH,, -CONHCH3, -NO», -SH, -
SCH3, -SOH, -SOCHjs, -SO:H, -SO2CH3, -S(0O)OH, -S(0)OCHs, -S(0):H, S(0).0OCHs, -
S(O)NH2, -S(O)NHCH3, -S(0)2NH», S(O):NHCH3, -NHNH,, -NHNHCH3, -NHNCH;3CH3, -
ONH;, -ONHCHj3, -NHC(O)NHNH,, or -NHC(O)NHNHCH3), substituted or unsubstituted alkyl
(e.g., C1-Cs, C1-Cs, or C1-C3), substituted or unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2
to 5 membered, 2 to 3 membered), substituted or unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or
C3), substituted or unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4
membered), substituted or unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or phenyl), or substituted or

unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6 membered, or 6 membered).
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[0305] In embodiments, R® is hydrogen, halogen (e.g. —F, -Cl, -Br, or 1), -N3, -CF3, -CCl3, -
CBr3,- ClI3, -CN, -CHO, -OR*’/_ -NR*'R**! _.COOR*¥, -CONR*'R*¥ -NO, -SR** -SOn0R*¥,
-SOm0OR™. -SOoNR*¥R -NHNR*R3¥, -ONR*R**!, -NHC(O)NHNR*R*¥ (e.¢, -OH, -
OCHjs, -NH2, -NHCHj3, NCH3NCH;3, -COOH, -COOCH3, -CONH,, -CONHCH3, -NO», -SH, -
SCH3, -SOH, -SOCHjs, -SO:H, -SO2CH3, -S(0O)OH, -S(0)OCHs, -S(0):H, S(0).0OCHs, -
S(O)NH2, -S(O)NHCH3, -S(0)2NH», S(O):NHCH3, -NHNH,, -NHNHCH3, -NHNCH;3CH3, -
ONH,, -ONHCH3, -NHC(O)NHNH,, or -NHC(O)NHNHCH3), R¥*-substituted or unsubstituted
alkyl (e.g., C1-Cs, C1-Cs, or C1-Cs), R¥-substituted or unsubstituted heteroalkyl (e.g., 2 to 8
membered, 2 to 5 membered, 2 to 3 membered), R¥-substituted or unsubstituted cycloalkyl (e.g.,
Cs3-Cs, C3-C3, or C3), R®- substituted or unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3
to 6 membered, or 4 membered), R¥- substituted or unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or

phenyl), or R¥- substituted or unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6 membered,

or 6 membered).

[0306] In embodiments, R® is hydrogen, halogen (e.g. —F, -Cl, -Br, or —I), -N3, -CF3, -CCl3, -
CBr3,- ClI3, -CN, -CHO, -OR*’/_ -NR*'R**! _.COOR*¥, -CONR*'R*¥ -NO, -SR** -SOn0R*¥,
-SOm0OR™. -SOoNR*¥R -NHNR*R3¥, -ONR*R**!, -NHC(O)NHNR*R*¥ (e.¢, -OH, -
OCHjs, -NH2, -NHCHj3, NCH3NCH;3, -COOH, -COOCH3, -CONH,, -CONHCH3, -NO», -SH, -
SCH;3, -SOH, -SOCH3;, -SO:H, -SO,CHs, -S(O)OH, -S(O)OCHs, -S(O):H, S(0):0CHs, -
S(O)NH2, -S(O)NHCH3, -S(0)2NH», S(O):NHCH3, -NHNH,, -NHNHCH3, -NHNCH;3CH3, -
ONH;, -ONHCHj3, -NHC(O)NHNH,, or -NHC(O)NHNHCH3), unsubstituted alkyl (e.g., C1-Cs,
C1-Cs, or C1-C3), unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to 5 membered, 2 to 3
membered), unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or Cs), unsubstituted heterocycloalkyl
(e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered), unsubstituted aryl (e.g., Cs-Cs, Cs-Cs,
or phenyl), or unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6 membered, or 6

membered).

[0307] In embodiments, R®is hydrogen, halogen (e.g. —F, -Cl, -Br, or -I), -OH, -OCH3, -NH2,
-NHCH3s, NCH3NCH;s, -COOH, -COOCH;3, -CONH», -CONHCH3, -NO», -SH, -SCH3, -SOH, -
SOCH;3, -SO:H, -SO,CH3, -S(O)OH, -S(0O)OCH3, -S(0):H, S(0)20CH3, -S(O)NHa, -
S(O)NHCHjs, -S(0):NHz, S(0);NHCHj3 -NHNH,, -NHNHCH3, -NHNCH;3CH3, -ONHy, -
ONHCH3, -NHC(O)NHNH,, or -NHC(O)NHNHCH3), R¥-substituted or unsubstituted C1-C3
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alkyl, R*¥-substituted or unsubstituted 2 to 3 membered heteroalkyl, R*-substituted or
unsubstituted Cs-Cs cycloalkyl, R¥-substituted or unsubstituted 5 to 6 membered
heterocycloalkyl, R*-substituted or unsubstituted phenyl, or R¥-substituted or unsubstituted 5 to
6 membered heteroaryl. In embodiments, R® is hydrogen, —F, -Cl, -Br,—I, -OH, -OH, -OCHj3, -
NH2, -NHCH3, NCH3NCH3, -COOH, -COOCHs, -CONH,, -CONHCHj3, -NO3, -SH, -SCH3, -
SOH, -SOCHjs, -SO2H, -SO2CHj3, -S(O)OH, -S(O)OCH3, -S(0):H, S(0),OCHs3, -S(O)NHy, -
S(O)NHCHjs, -S(0):NHz, S(0);NHCHj3 -NHNH,, -NHNHCH3, -NHNCH;3CH3, -ONHy, -
ONHCH3, -NHC(O)NHNH,, or -NHC(O)NHNHCH3), unsubstituted C1-Cs alkyl, unsubstituted 2
to 3 membered heteroalkyl, unsubstituted Cs;-Cs cycloalkyl, unsubstituted 5 to 6 membered

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

[0308] R®is halogen (e.g. —F, -Cl, -Br, or —I), -N3, -CF3, -CCl3, -CBr3,- CI3, -CN, -CHO, -
OH, -NH, -COOH, -CONH3,, -NO, -SH, -SO:Cl, -SOsH, -SOsH, -SO;NH>, -NHNH;, -ONH2,
—NHC(O)NHNH,, substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, C1-Cs, or C1-C»),
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), substituted or unsubstituted cycloalkyl (e.g.,
C3-Cs, C3-Cs, C4-Cs, or Cs-Cs), substituted or unsubstituted heterocycloalkyl (e.g., 3 to 8
membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered),
substituted or unsubstituted aryl (e.g., C¢-Ci2, Cs-Cio, or phenyl), or substituted or unsubstituted
heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).
In embodiments, R¥ is halogen (e.g. —F, -Cl, -Br, or —I), -N3, -CF3, -CCl3, -CBr3,- CI3, -CN, -
CHO, -OH, -NHz, -COOH, -CONHj,, -NO», -SH, -SO:Cl, -SOsH, -SO4H, -SO:NH>, -NHNH,
—~ONH_, -NHC(O)NHNH,, R®-substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, C1-Ca, or
C1-C2), 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-Cs, C3-Cs, C4-Cs, or Cs-Cs), R® -substituted or unsubstituted
heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered,
or 5 to 6 membered), R® -substituted or unsubstituted aryl (e.g., C6-C12, C6-Cio, or phenyl), or
R® _substituted or unsubstituted heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9
membered, or 5 to 6 membered). In embodiments, R® is halogen (e.g. —F, -CI, -Br, or -), -

N;3, -CF3, -CCls, -CBr3,- CIs, -CN, -CHO, -OH, -NH;, -COOH, -CONHa;, -NO», -SH, -SO(I, -
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SOsH, -SO4H, -SO;NH>, -NHNH,, —-ONH», -NHC(O)NHNH>, unsubstituted alkyl (e.g., Ci-Cs,
C1-Cs, C1-Cy4, 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, Cs-
Cs, C4-Cs, or Cs-Cs), unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, 4
to 6 membered, 4 to 5 membered, or 5 to 6 membered), unsubstituted aryl (e.g., Ce-Ci2, Cs-Cio,
or phenyl), or unsubstituted heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9

membered, or 5 to 6 membered).

[0309] R® is halogen (e.g. —F, -Cl, -Br, or -I), -N3, -CF3, -CCl3, -CBr3,- CI3, -CN, -CHO, -
OH, -NH, -COOH, -CONH3,, -NO, -SH, -SO:Cl, -SOsH, -SOsH, -SO;NH>, -NHNH;, -ONH2,
—NHC(O)NHNHa, unsubstituted alkyl (e.g., C1-Cs, C1-Cs, C1-Cs, or C1-C2), 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-Cs, C4-Cs, or Cs-Cs), unsubstituted
heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered,
or 5 to 6 membered), unsubstituted aryl (e.g., Cs-Ci12, Cs-C1o, or phenyl), or unsubstituted

R2a-substi(e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).

[0310] In embodiments, R® is hydrogen, halogen (e.g. —F, -Cl, -Br, or —I) or substituted or
unsubstituted alkyl (e.g., Ci1-Cs, C1-Cs, or C1-C3). In embodiments, R® is hydrogen. In
embodiments, R® is halogen (e.g. —F, -Cl, -Br, or —I). In embodiments, R® is substituted or
unsubstituted alkyl (e.g., Ci1-Cs, C1-Cs, or C1-C3). In embodiments, R® is substituted or
unsubstituted C1-Cs alkyl. In embodiments, R® is R¥-substituted C;-C;3 alkyl. In embodiments,
R?® is unsubstituted C1-Cs alkyl. In embodiments, R® is unsubstituted C1-Cs alkyl.

[0311] In embodiments, R® is hydrogen, halogen (e.g. —F, -Cl, -Br, or -I), -OR** -NR3*/R3¥
COOR*¥ -CONR*R* -NO,, -SR**_ -SOmoR*¥, -SOn100R*¥, -SOn1oNR**R¥ | -
NHNR*¥R* -ONR*R*¥ -NHC(O)NHNR*¥R?*¥ In embodiments, R® is hydrogen, halogen

ydrog 23
(e.g. —F, Cl, -Br, or —T), OR®, -NR™R?¥' .COOR®”, -CONR*'R*”", -NOy, -SR*’. -SO10R*". -
SOn0OR* | or -SOnoNR*R*. In embodiments, R® is hydrogen, halogen (e.g. —F, -Cl, -Br, or
-I), OR*¥ _NR**R*! _COOR*’, -CONR*”R>* or -NO». In embodiments, R® is hydrogen,
halogen (e.g. -F, -Cl, -Br, or -I), OR*’, or -COOR?**. In embodiments, R® is hydrogen or -
OR*¥. In embodiments, R® is OR**’. In embodiments, R** is hydrogen, or unsubstituted C1-C3
alkyl. In embodiments, R** is hydrogen, unsubstituted methyl or unsubstituted ethyl. In
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embodiments, R® is hydrogen or -OR**’ and R’ is hydrogen or halogen (e.g. —F, -Cl, -Br, or 1),
wherein R*/ is hydrogen, or unsubstituted alkyl or C;-C3 alkyl.

[0312] In embodiments, R’ is hydrogen, halogen (e.g. —F, -Cl, -Br, or 1), -N3, -CF3, -CCl3, -
CBr3,- CI3, -CN, -CHO, -OH, -NH3, -COOH, -CONHa, -NO>, -SH, -SO:Cl, -SOsH, -SO4H, -
SO,NH,, -NHNH;, -ONH,, -NHC(O)NHNH>. In embodiments, R’ is hydrogen, halogen (e.g. —
F, -Cl, -Br, or —I), -N3, -CF3, -CCls, -CBrs3,- ClI3, -OH, -NH;, -COOH, -CONHa, -NO», -SH, or -
SO,. In embodiments, R is hydrogen, halogen (e.g. -F, -Cl, -Br, or -I), -CF3, -CCl3, -CBr3,-
Cls, -OH, or -NH;.

[0313] In embodiments, R’ is hydrogen, halogen (e.g. —F, -Cl, -Br, or 1), -N3, -CF3, -CCl3, -
CBr3, -CI3, -CN, -CHO, -OH, -NH3, -COOH, -CONH3, -NO», -SH, -SO:Cl, -SOsH, -SO4H, -
SO>NH», -NHNH;, —-ONH;, -NHC(O)NHNH,, substituted or unsubstituted alkyl (e.g., C1-Cs,
C1-Cs, or C1-C3), or substituted or unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to 5
membered, 2 to 3 membered). In embodiments, R’ is hydrogen, halogen (e.g. —F, -Cl, -Br, or —
I), -N3, -CF3, -CCl3, -CBr3, -Cl3, -CN, -CHO, -OH, -NH>, -COOH, -CONH,, -NO>, -SH, -SO(l,
-SOsH, -SO4H, -SO,NH,, -NHNH>, -ONH,, -NHC(O)NHNH>, R**-substituted or
unsubstituted alkyl (e.g., Ci-Cs, C1-Cs, or C1-Cs), or R*-substituted or unsubstituted heteroalkyl

(e.g., 2 to 8 membered, 2 to 5 membered, 2 to 3 membered).

[0314] In embodiments, R’ is substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-C3),
substituted or unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to S membered, 2 to 3
membered), substituted or unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or C3), substituted or
unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered),
substituted or unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or phenyl), or substituted or unsubstituted
heteroaryl (e.g., 5 to 8 membered, 5 to 6 membered, or 6 membered). In embodiments, R? is R%-
substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-C3), R*-substituted or unsubstituted
heteroalkyl (e.g., 2 to 8 membered, 2 to 5 membered, 2 to 3 membered), R**-substituted or
unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or C3), R**-substituted or unsubstituted
heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered), R*-substituted or
unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or phenyl), or R%*-substituted or unsubstituted heteroaryl
(e.g., 5 to 8 membered, 5 to 6 membered, or 6 membered). In embodiments, R’ is unsubstituted
alkyl (e.g., C1-Cs, C1-Cs, or C1-C3), unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to 5
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membered, 2 to 3 membered), unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or C3), unsubstituted
heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered), unsubstituted aryl
(e.g., Cs-Cs, Cs-Ce, or phenyl), or unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6

membered, or 6 membered).

[0315] In embodiments, R’ is substituted or unsubstituted C1-Cs alkyl, substituted or
unsubstituted 3 to 8 membered heteroalkyl, substituted or unsubstituted 3 to 8 membered
cycloalkyl, substituted or unsubstituted 3 to 8 membered heterocycloalkyl, substituted or
unsubstituted 5 to 8 membered aryl, or substituted or unsubstituted 5 to 8 membered heteroaryl.
In embodiments, R’ is R%-substituted or unsubstituted C1-Cs alkyl, R%-substituted or
unsubstituted 3 to 8 membered heteroalkyl, R**-substituted or unsubstituted 3 to 8 membered
cycloalkyl, R*-substituted or unsubstituted 3 to 8 membered heterocycloalkyl, R%-substituted or
unsubstituted 5 to 8 membered aryl, or R%*-substituted or unsubstituted 5 to 8 membered
heteroaryl. In embodiments, R” is unsubstituted C;-Cs alkyl, unsubstituted 3 to 8 membered
heteroalkyl, unsubstituted 3 to 8 membered cycloalkyl, unsubstituted 3 to 8 membered
heterocycloalkyl, unsubstituted 5 to 8 membered aryl, or unsubstituted 5 to 8 membered

heteroaryl.

[0316] In embodiments, R’ is substituted or unsubstituted C1-Cs alkyl, substituted or
unsubstituted 2 to 5 membered heteroalkyl, substituted or unsubstituted 3 to 5 membered
cycloalkyl, substituted or unsubstituted 3 to 6 membered heterocycloalkyl, substituted or
unsubstituted 5 to 6 membered aryl, or substituted or unsubstituted 5 to 6 membered heteroaryl.
In embodiments, R’ is R%-substituted or unsubstituted C1-Cs alkyl, R%-substituted or
unsubstituted 2 to 5 membered heteroalkyl, R**-substituted or unsubstituted 3 to 5 membered
cycloalkyl, R*-substituted or unsubstituted 3 to 6 membered heterocycloalkyl, R%-substituted or
unsubstituted 5 to 6 membered aryl, or R%*-substituted or unsubstituted 5 to 6 membered
heteroaryl. In embodiments, R” is unsubstituted C1-Cs alkyl, unsubstituted 2 to 5 membered
heteroalkyl, unsubstituted 3 to 5 membered cycloalkyl, unsubstituted 3 to 6 membered
heterocycloalkyl, unsubstituted 5 to 6 membered aryl, or unsubstituted 5 to 6 membered

heteroaryl.

[0317] In embodiments, R’ is substituted or unsubstituted C1-Cs alkyl or substituted or
unsubstituted 2 to 3 membered heteroalkyl. In embodiments, R’ is substituted or unsubstituted 3
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membered cycloalkyl, substituted or unsubstituted 4 membered cycloalkyl, or substituted or
unsubstituted 5 membered cycloalkyl. In embodiments, R’ is substituted or unsubstituted 4
membered heterocycloalkyl, substituted or unsubstituted 5 membered heterocycloalkyl, or
substituted or unsubstituted 6 membered heterocycloalkyl. In embodiments, R’ is substituted or
unsubstituted 5 membered aryl, substituted or unsubstituted 6 membered aryl, substituted or
unsubstituted 5 membered heteroaryl, or substituted or unsubstituted 6 membered heteroaryl. In
embodiments, R’ is R*-substituted or unsubstituted C1-C3 alkyl or R*-substituted or
unsubstituted 2 to 3 membered heteroalkyl. In embodiments, R is R*-substituted or
unsubstituted 3 membered cycloalkyl, R®-substituted or unsubstituted 4 membered cycloalkyl,
or R%-substituted or unsubstituted 5 membered cycloalkyl. In embodiments, R® is R*-
substituted or unsubstituted 4 membered heterocycloalkyl, R%-substituted or unsubstituted 5
membered heterocycloalkyl, or R*-substituted or unsubstituted 6 membered heterocycloalkyl.
In embodiments, R’ is R%*-substituted or unsubstituted 5 membered aryl, R**-substituted or
unsubstituted 6 membered aryl, R*-substituted or unsubstituted 5 membered heteroaryl, or R*-
substituted or unsubstituted 6 membered heteroaryl. In embodiments, R’ is unsubstituted C1-C3
alkyl or unsubstituted 2 to 3 membered heteroalkyl. In embodiments, R’ is or unsubstituted 3
membered cycloalkyl, or unsubstituted 4 membered cycloalkyl, or unsubstituted 5 membered
cycloalkyl. In embodiments, R’ is or unsubstituted 4 membered heterocycloalkyl, or
unsubstituted 5 membered heterocycloalkyl, or unsubstituted 6 membered heterocycloalkyl. In
embodiments, R is or unsubstituted 5 membered aryl, or unsubstituted 6 membered aryl, or

unsubstituted 5 membered heteroaryl, or unsubstituted 6 membered heteroaryl.

[0318] In embodiments, R’ is hydrogen, halogen (e.g. —F, -Cl, -Br, or 1), -N3, -CF3, -CCl3, -
CBr3,- CI3, -CN, -CHO, -OR*¥ -NR**R¥*¥ _COOR*¥ -CONR**R**¥ _NO,, -SR¥*¥ -
SOmIR¥K, -SOn 1 ORMK, -S0,1INR¥MKR 3K NHNRMER3K, _ONR3MKR3K -
NHC(O)NHNR**R*¥ (e g | -OH, -OCH3, -NH2, -NHCH3, NCH3NCH3, -COOH, -COOCH3, -
CONHa3, -CONHCH3, -NO», -SH, -SCH3, -SOH, -SOCH3, -SO2H, -SO2CH3, -S(O)OH, -
S(O)OCH3, -S(0):H, S(0):0CH3, -S(O)NHa», -S(O)NHCH3, -S(O):NH», S(O):NHCH3, -NHNH,,
-NHNHCHj3;, -NHNCH3CH3, -ONH», -ONHCH3, -NHC(O)NHNH2», or -NHC(O)NHNHCH3),
substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-Cs), substituted or unsubstituted
heteroalkyl (e.g., 2 to 8 membered, 2 to S membered, 2 to 3 membered), substituted or
unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or Cs), substituted or unsubstituted heterocycloalkyl
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(e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered), substituted or unsubstituted aryl (e.g.,
Cs-Cs, Cs-Cs, or phenyl), or substituted or unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6

membered, or 6 membered).

[0319] In embodiments, R’ is hydrogen, halogen (e.g. —F, -Cl, -Br, or 1), -N3, -CF3, -CCl3, -
CBr3,- CI3, -CN, -CHO, -OR*¥ -NR**R¥*¥ _COOR*¥ -CONR**R**¥ _NO,, -SR¥*¥ -
SOmIR¥K, -SOn 1 ORMK, -S0,1INR¥MKR 3K NHNRMER3K, _ONR3MKR3K -
NHC(O)NHNR**R*¥ (e g | -OH, -OCH3, -NH2, -NHCH3, NCH3NCH3, -COOH, -COOCH3, -
CONHa3, -CONHCH3, -NO», -SH, -SCH3, -SOH, -SOCH3, -SO2H, -SO2CH3, -S(O)OH, -
S(O)OCH3, -S(0):H, S(0):0CH3, -S(O)NHa», -S(O)NHCH3, -S(O):NH», S(O):NHCH3, -NHNH,,
-NHNHCH3, -NHNCH;3CH3s, -ONH,, -ONHCH3, -NHC(O)NHNH2», or -NHC(O)NHNHCH3),
R%2-substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-Cs), R*-substituted or
unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to 5 membered, 2 to 3 membered), R*-
substituted or unsubstituted cycloalkyl (e.g., C3-Cs, C3-C3, or C3), R%- substituted or
unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered), R*-
substituted or unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or phenyl), or R substituted or

unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6 membered, or 6 membered).

[0320] In embodiments, R’ is hydrogen, halogen (e.g. —F, -Cl, -Br, or 1), -N3, -CF3, -CCl3, -
CBr3,- CI3, -CN, -CHO, -OR*¥ -NR**R¥*¥ _COOR*¥ -CONR**R**¥ _NO,, -SR¥*¥ -
SOmIR¥K, -SOn 1 ORMK, -S0,1INR¥MKR 3K NHNRMER3K, _ONR3MKR3K -
NHC(O)NHNR**R*¥ (e g | -OH, -OCH3, -NH2, -NHCH3, NCH3NCH3, -COOH, -COOCH3, -
CONHa3, -CONHCH3, -NO», -SH, -SCH3, -SOH, -SOCH3, -SO2H, -SO2CH3, -S(O)OH, -
S(O)OCH3, -S(0):H, S(0):0CH3, -S(O)NHa», -S(O)NHCH3, -S(O):NH», S(O):NHCH3, -NHNH,,
-NHNHCHj3;, -NHNCH3CH3, -ONH», -ONHCH3, -NHC(O)NHNH2», or -NHC(O)NHNHCH3),
unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-Cs3), unsubstituted heteroalkyl (e.g., 2 to 8
membered, 2 to 5 membered, 2 to 3 membered), unsubstituted cycloalkyl (e.g., C3-Csg, C3-Cs, or
C3), unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered),
unsubstituted aryl (e.g., Cs-Cg, Cs-Cs, or phenyl), or unsubstituted heteroaryl (e.g., 5 to 8

membered, 5 to 6 membered, or 6 membered).

[0321] In embodiments, R is hydrogen, halogen (e.g. —F, -Cl, -Br, or -I), -OH, -OCH3, -NH2,
-NHCHj3, NCH3NCH;, -COOH, -COOCH3, -CONH,, -CONHCH3, -NO», -SH, -SCH3, -SOH, -
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SOCH;3, -SO:H, -SO,CH3, -S(O)OH, -S(0O)OCH3, -S(0):H, S(0)20CH3, -S(O)NHa, -
S(O)NHCHjs, -S(0):NHz, S(0);NHCHj3 -NHNH,, -NHNHCH3, -NHNCH;3CH3, -ONHy, -
ONHCH3, -NHC(O)NHNH,, or -NHC(O)NHNHCH3), R*-substituted or unsubstituted C1-C3
alkyl, R**-substituted or unsubstituted 2 to 3 membered heteroalkyl, R**-substituted or
unsubstituted Cs-Cs cycloalkyl, R*-substituted or unsubstituted 5 to 6 membered
heterocycloalkyl, R**-substituted or unsubstituted phenyl, or R*-substituted or unsubstituted 5 to
6 membered heteroaryl. In embodiments, R’ is hydrogen, —F, -Cl, -Br,—I, -OH, -OH, -OCHj3, -
NH2, -NHCH3, NCH3NCH3, -COOH, -COOCHs, -CONH,, -CONHCHj3, -NO3, -SH, -SCH3, -
SOH, -SOCHjs, -SO2H, -SO2CHj3, -S(O)OH, -S(O)OCH3, -S(0):H, S(0),OCHs3, -S(O)NHy, -
S(O)NHCHjs, -S(0):NHz, S(0);NHCHj3 -NHNH,, -NHNHCH3, -NHNCH;3CH3, -ONHy, -
ONHCH3, -NHC(O)NHNH,, or -NHC(O)NHNHCH3), unsubstituted C1-Cs alkyl, unsubstituted 2
to 3 membered heteroalkyl, unsubstituted Cs;-Cs cycloalkyl, unsubstituted 5 to 6 membered

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

[0322] R%is halogen (e.g. —F, -Cl, -Br, or —I), -N3, -CF3, -CCl3, -CBr3,- CI3, -CN, -CHO, -
OH, -NH, -COOH, -CONH3,, -NO, -SH, -SO:Cl, -SOsH, -SOsH, -SO;NH>, -NHNH;, -ONH2,
—NHC(O)NHNH,, substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, C1-Cs, or C1-C»),
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), substituted or unsubstituted cycloalkyl (e.g.,
C3-Cs, C3-Cs, C4-Cs, or Cs-Cs), substituted or unsubstituted heterocycloalkyl (e.g., 3 to 8
membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered),
substituted or unsubstituted aryl (e.g., C¢-Ci2, Cs-Cio, or phenyl), or substituted or unsubstituted
heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).
In embodiments, R* is halogen (e.g. —F, -Cl, -Br, or —I), -N3, -CF3, -CCl3, -CBr3,- CI3, -CN, -
CHO, -OH, -NHz, -COOH, -CONHj,, -NO», -SH, -SO:Cl, -SOsH, -SO4H, -SO:NH>, -NHNH,
—~ONH_, -NHC(O)NHNH,, R*®-substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, C1-Ca, or
C1-C2), 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-Cs, C3-Cs, C4-Cs, or Cs-Cs), R* -substituted or unsubstituted
heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered,

or 5 to 6 membered), R% -substituted or unsubstituted aryl (e.g., C6-C12, C6-Cio, or phenyl), or
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R?® _substituted or unsubstituted heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9
membered, or 5 to 6 membered). In embodiments, R* is halogen (e.g. —F, -CI, -Br, or -), -

N3, -CF3, -CCls, -CBr3,- CIs, -CN, -CHO, -OH, -NH,, -COOH, -CONHa, -NO», -SH, -SO(l, -
SOsH, -SO4H, -SO;NH>, -NHNH,, —-ONH», -NHC(O)NHNH>, unsubstituted alkyl (e.g., Ci-Cs,
C1-Cs, C1-Cy4, 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, Cs-
Cs, C4-Cs, or Cs-Cs), unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, 4
to 6 membered, 4 to 5 membered, or 5 to 6 membered), unsubstituted aryl (e.g., Ce-Ci2, Cs-Cio,
or phenyl), or unsubstituted heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9

membered, or 5 to 6 membered).

[0323] R is halogen (e.g. —F, -Cl, -Br, or -I), -N3, -CF3, -CCl3, -CBr3,- CI3, -CN, -CHO, -
OH, -NH, -COOH, -CONH3,, -NO, -SH, -SO:Cl, -SOsH, -SOsH, -SO;NH>, -NHNH;, -ONH2,
—NHC(O)NHNHa, unsubstituted alkyl (e.g., C1-Cs, C1-Cs, C1-Cs, or C1-C2), 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-Cs, C4-Cs, or Cs-Cs), unsubstituted
heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered,
or 5 to 6 membered), unsubstituted aryl (e.g., Cs-Ci12, Cs-C1o, or phenyl), or unsubstituted

heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).

[0324] In embodiments, R’ is hydrogen, halogen (e.g. —F, -Cl, -Br, or —I), substituted or
unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-C3), or substituted or unsubstituted heteroalkyl
(e.g., 2 to 8 membered, 2 to 5 membered, 2 to 3 membered). In embodiments, R’ is hydrogen,
halogen (e.g. -F, -Cl, -Br, or —I), R”-substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or Ci-
C3), or R?%-substituted or unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to 5 membered, 2 to
3 membered). In embodiments, R is R*-substituted or unsubstituted C;-Cs alkyl. In
embodiments, R’ is unsubstituted C1-Cs alkyl. In embodiments, R’ is R®-substituted or
unsubstituted C1-Cs alkyl. In embodiments, R? unsubstituted C-C3 alkyl. In embodiments, R’ is
unsubstituted methyl, unsubstituted ethyl or unsubstituted propyl. In embodiments, R’ is R*-
substituted or unsubstituted 2 to 5 membered heteroalkyl. In embodiments, R’ is unsubstituted 2

to 5 membered heteroalkyl.
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[0325] In embodiments, R® and R’ are joined together to form a substituted or unsubstituted
cycloalkyl (e.g. 3 to 8 membered cycloalkyl). In embodiments, R® and R’ are joined together to
form R**-substituted or unsubstituted cycloalkyl (e.g. 3 to 8 membered cycloalkyl). In
embodiments, R® and R’ are joined together to form substituted or unsubstituted heterocycloalkyl
(e.g. 3 to 8 membered heterocycloalkyl). In embodiments, R® and R’ are joined together to form
R**_substituted or unsubstituted heterocycloalkyl (e.g. 3 to 8 membered heterocycloalkyl). In
embodiments, R® and R’ are joined together to form substituted or unsubstituted aryl (e.g. 3 to 8
membered aryl). In embodiments, R® and R’ are joined together to form R**3-substituted or
unsubstituted aryl (e.g. 3 to 8 membered aryl). In embodiments, R® and R’ are joined together to
form substituted or unsubstituted heteroaryl (e.g. 3 to 8 membered heteroaryl). In embodiments,
R® and R’ are joined together to form R***-substituted or unsubstituted heteroaryl (e.g. 3 to 8

membered heteroaryl).

[0326] In embodiments, R and R® are joined together to form substituted or unsubstituted
cycloalkyl (e.g. 3 to 8 membered cycloalkyl). In embodiments, R” and R® are joined together to
form R*?-substituted or unsubstituted cycloalkyl (e.g. 3 to 8 membered cycloalkyl). In
embodiments, R” and R® are joined together to form substituted or unsubstituted heterocycloalkyl
(e.g. 3 to 8 membered heterocycloalkyl). In embodiments, R’ and R® are joined together to form
R*4_substituted or unsubstituted heterocycloalkyl (e.g. 3 to 8 membered heterocycloalkyl). In
embodiments, R” and R® are joined together to form substituted or unsubstituted aryl (e.g. 3 to 8
membered aryl). In embodiments, R” and R® are joined together to form R*4-substituted or
unsubstituted aryl (e.g. 3 to 8 membered aryl). In embodiments, R” and R® are joined together to
form substituted or unsubstituted heteroaryl (e.g. 3 to 8 membered heteroaryl). In embodiments,
R’ and R® are joined together to form R*'?-substituted or unsubstituted heteroaryl (e.g. 3 to 8

membered heteroaryl).

[0327] In embodiments, R' is hydrogen, halogen (e.g. —F, -Cl, -Br, or 1), -N3, -CF3, -CCls, -
CBr3,- CI3, -CN, -CHO, -OH, -NH,, -COOH, -CONH,, -NO>, -SH, -SO.Cl, -SOsH, -SO4H, -
SO;NH,, -NHNH,, -ONH,, -NHC(O)NHNH:. In embodiments, R is hydrogen, halogen (e.g.
—F, -Cl, -Br, or -I), -Nj3, -CF3, -CCl3, -CBr3,- Clz, -OH, -NH,, -COOH, -CONH>, -NO>, -SH, or -
SO,. In embodiments, R is hydrogen, halogen (e.g. —F, -Cl, -Br, or —I), -CF3, -CCls, -CBrs3,-
Cls, -OH, or -NH;.
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[0328] In embodiments, R' is hydrogen, halogen (e.g. —F, -Cl, -Br, or 1), -N3, -CF3, -CCl3, -
CBr3, -CI3, -CN, -CHO, -OH, -NH3, -COOH, -CONH3, -NO», -SH, -SO:Cl, -SOsH, -SO4H, -
SO>NH», -NHNH;, —-ONH;, -NHC(O)NHNH,, substituted or unsubstituted alkyl (e.g., C1-Cs,
C1-Cs, or C1-C3), or substituted or unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to 5
membered, 2 to 3 membered). In embodiments, R'° is hydrogen, halogen (e.g. -F, -Cl, -Br, or —
I), -N3, -CF3, -CCl3, -CBr3, -Cl3, -CN, -CHO, -OH, -NH>, -COOH, -CONH,, -NO>, -SH, -SO(l,
-SOsH, -SO4H, -SO>NH,, -NHNH,, ~-ONH,, ~-NHC(O)NHNH,, R'%_sybstituted or
unsubstituted alkyl (e.g., Ci-Cs, C1-Cs, or C1-Cs), or R'%-substituted or unsubstituted heteroalkyl

(e.g., 2 to 8 membered, 2 to 5 membered, 2 to 3 membered).

[0329] In embodiments, R' is substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-C3),
substituted or unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to S membered, 2 to 3
membered), substituted or unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or C3), substituted or
unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered),
substituted or unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or phenyl), or substituted or unsubstituted
heteroaryl (e.g., 5 to 8 membered, 5 to 6 membered, or 6 membered). In embodiments, R!%is
R'%_gubstituted or unsubstituted alkyl (e.g., Ci-Cs, C1-Cs, or C1-C3), R%-substituted or
unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to 5 membered, 2 to 3 membered), R1%%-
substituted or unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or C3), R'%-substituted or
unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered), R1%-
substituted or unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or phenyl), or R'%-substituted or
unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6 membered, or 6 membered). In
embodiments, R is unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-C3), unsubstituted heteroalkyl
(e.g., 2 to 8 membered, 2 to 5 membered, 2 to 3 membered), unsubstituted cycloalkyl (e.g., Cs-
Cs, C3-Cs, or C3), unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4
membered), unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or phenyl), or unsubstituted heteroaryl (e.g., 5

to 8 membered, 5 to 6 membered, or 6 membered).

[0330] In embodiments, R' is substituted or unsubstituted C;-Cs alkyl, substituted or
unsubstituted 3 to 8 membered heteroalkyl, substituted or unsubstituted 3 to 8 membered
cycloalkyl, substituted or unsubstituted 3 to 8 membered heterocycloalkyl, substituted or

unsubstituted 5 to 8 membered aryl, or substituted or unsubstituted 5 to 8 membered heteroaryl.
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In embodiments, R1? is R1%-substituted or unsubstituted C;-Cs alkyl, R1%-substituted or
unsubstituted 3 to 8 membered heteroalkyl, R'%-substituted or unsubstituted 3 to 8 membered
cycloalkyl, R1%-substituted or unsubstituted 3 to 8 membered heterocycloalkyl, R'%-substituted
or unsubstituted 5 to 8 membered aryl, or R1%-substituted or unsubstituted 5 to 8 membered
heteroaryl. In embodiments, R is unsubstituted C;-Cs alkyl, unsubstituted 3 to 8 membered
heteroalkyl, unsubstituted 3 to 8 membered cycloalkyl, unsubstituted 3 to 8 membered
heterocycloalkyl, unsubstituted 5 to 8 membered aryl, or unsubstituted 5 to 8 membered

heteroaryl.

[0331] In embodiments, R' is substituted or unsubstituted C;-Cs alkyl, substituted or
unsubstituted 2 to 5 membered heteroalkyl, substituted or unsubstituted 3 to 5 membered
cycloalkyl, substituted or unsubstituted 3 to 6 membered heterocycloalkyl, substituted or
unsubstituted 5 to 6 membered aryl, or substituted or unsubstituted 5 to 6 membered heteroaryl.
In embodiments, R1? is R1%-substituted or unsubstituted C;-Cs alkyl, R1%-substituted or
unsubstituted 2 to 5 membered heteroalkyl, R'%-substituted or unsubstituted 3 to 5 membered
cycloalkyl, R'%sybstituted or unsubstituted 3 to 6 membered heterocycloalkyl, R!%-substituted
or unsubstituted 5 to 6 membered aryl, or R1%-substituted or unsubstituted 5 to 6 membered
heteroaryl. In embodiments, R is unsubstituted C1-Cs alkyl, unsubstituted 2 to 5 membered
heteroalkyl, unsubstituted 3 to 5 membered cycloalkyl, unsubstituted 3 to 6 membered
heterocycloalkyl, unsubstituted 5 to 6 membered aryl, or unsubstituted 5 to 6 membered

heteroaryl.

[0332] In embodiments, R' is substituted or unsubstituted C;-Cs alkyl or substituted or
unsubstituted 2 to 3 membered heteroalkyl. In embodiments, R!? is substituted or unsubstituted
3 membered cycloalkyl, substituted or unsubstituted 4 membered cycloalkyl, or substituted or
unsubstituted 5 membered cycloalkyl. In embodiments, R'? is substituted or unsubstituted 4
membered heterocycloalkyl, substituted or unsubstituted 5 membered heterocycloalkyl, or
substituted or unsubstituted 6 membered heterocycloalkyl. In embodiments, R'? is substituted or
unsubstituted 5 membered aryl, substituted or unsubstituted 6 membered aryl, substituted or
unsubstituted 5 membered heteroaryl, or substituted or unsubstituted 6 membered heteroaryl. In
embodiments, R is R1%-substituted or unsubstituted C;-C3 alkyl or R1%-substituted or

unsubstituted 2 to 3 membered heteroalkyl. In embodiments, R'? is R%-substituted or
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unsubstituted 3 membered cycloalkyl, R%-substituted or unsubstituted 4 membered cycloalkyl,
or R1%_syubstituted or unsubstituted 5 membered cycloalkyl. In embodiments, R!?is R1%-
substituted or unsubstituted 4 membered heterocycloalkyl, R'%-substituted or unsubstituted 5
membered heterocycloalkyl, or R'%-substituted or unsubstituted 6 membered heterocycloalkyl.
In embodiments, R1? is R1%-substituted or unsubstituted 5 membered aryl, R'*-substituted or
unsubstituted 6 membered aryl, R'%-substituted or unsubstituted 5 membered heteroaryl, or R'%2-
substituted or unsubstituted 6 membered heteroaryl. In embodiments, R'? is unsubstituted C;-C3
16. The unsubstituted 2 to 3 membered heteroalkyl. In embodiments, R'?is or unsubstituted 3
membered cycloalkyl, or unsubstituted 4 membered cycloalkyl, or unsubstituted 5 membered
cycloalkyl. In embodiments, R is or unsubstituted 4 membered heterocycloalkyl, or
unsubstituted 5 membered heterocycloalkyl, or unsubstituted 6 membered heterocycloalkyl. In
embodiments, R is or unsubstituted 5 membered aryl, or unsubstituted 6 membered aryl, or

unsubstituted 5 membered heteroaryl, or unsubstituted 6 membered heteroaryl.

[0333] In embodiments, R'° is hydrogen, halogen (e.g. —F, -Cl, -Br, or 1), -N3, -CF3, -CCl3, -
CBr3,- ClI3, -CN, -CHO, -OR*L -NR*'R**t .COOR** -CONR**R*t -NO,, -SR*°" -
SOMRME, -S0,10RE, -0, NRMLR P, NHNR3*IR¥E, -ONRMLRL, -
NHC(O)NHNR*R*! (e.g., -OH, -OCH3, -NH2, -NHCH3, NCH3NCH3, -COOH, -COOCH3, -
CONHa3, -CONHCH3, -NO», -SH, -SCH3, -SOH, -SOCH3, -SO2H, -SO2CH3, -S(O)OH, -
S(O)OCH3, -S(0):H, S(0):0CH3, -S(O)NHa», -S(O)NHCH3, -S(O):NH», S(O):NHCH3, -NHNH,,
-NHNHCHj3;, -NHNCH3CH3, -ONH», -ONHCH3, -NHC(O)NHNH2», or -NHC(O)NHNHCH3),
substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-Cs), substituted or unsubstituted
heteroalkyl (e.g., 2 to 8 membered, 2 to S membered, 2 to 3 membered), substituted or
unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or Cs), substituted or unsubstituted heterocycloalkyl
(e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered), substituted or unsubstituted aryl (e.g.,
Cs-Cs, Cs-Cs, or phenyl), or substituted or unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6

membered, or 6 membered).

[0334] In embodiments, R'° is hydrogen, halogen (e.g. —F, -Cl, -Br, or -I), -N3, -CF3, -CCl3, -
CBr3,- CIL, -CN, -CHO, -OR*L -NR*R*L _.COOR*Y -CONR*R*L -NO,, -SR*" -
SOn2R*E, -S04 0R*ME, -SOuNRAMRPE, -NHNRMR*@E - ONRIMR? L -
NHC(O)NHNR¥'R*L (e ¢, -OH, -OCH;3, -NH2, -NHCH3, NCH;NCH;, -COOH, -COOCH, -

128

77850022v.2



10

15

20

25

30

WO 2018/217811 PCT/US2018/033967

CONH,, -CONHCHj3, -NO», -SH, -SCHj3, -SOH, -SOCHj3, -SO2H, -SO2CHj3, -S(O)OH, -
S(O)OCH3, -S(0):H, S(0):0CH3, -S(O)NHa», -S(O)NHCH3, -S(O):NH», S(O):NHCH3, -NHNH,,
-NHNHCH3, -NHNCH;3CH3s, -ONH,, -ONHCH3, -NHC(O)NHNH2», or -NHC(O)NHNHCH3),
R'%_gubstituted or unsubstituted alkyl (e.g., Ci-Cs, C1-Cs, or C1-C3), R%-substituted or
unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to 5 membered, 2 to 3 membered), R1%%-
substituted or unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or C3), R1%- substituted or
unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered), R1%-
substituted or unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or phenyl), or R!%- substituted or

unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6 membered, or 6 membered).

[0335] In embodiments, R'?is hydrogen, halogen (e.g. —F, -CI, -Br, or —I), -N3, -CF3, -CCls, -
CBr3,- ClI3, -CN, -CHO, -OR*L -NR*'R**t .COOR** -CONR**R*t -NO,, -SR*°" -
SOMRME, -S0,10RE, -0, NRMLR P, NHNR3*IR¥E, -ONRMLRL, -
NHC(O)NHNR*R*! (e.g., -OH, -OCH3, -NH2, -NHCH3, NCH3NCH3, -COOH, -COOCH3, -
CONHa3, -CONHCH3, -NO», -SH, -SCH3, -SOH, -SOCH3, -SO2H, -SO2CH3, -S(O)OH, -
S(O)OCH3, -S(0):H, S(0):0CH3, -S(O)NHa», -S(O)NHCH3, -S(O):NH», S(O):NHCH3, -NHNH,,
-NHNHCHj3;, -NHNCH3CH3, -ONH», -ONHCH3, -NHC(O)NHNH2», or -NHC(O)NHNHCH3),
unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-Cs3), unsubstituted heteroalkyl (e.g., 2 to 8
membered, 2 to 5 membered, 2 to 3 membered), unsubstituted cycloalkyl (e.g., C3-Csg, C3-Cs, or
C3), unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered),
unsubstituted aryl (e.g., Cs-Cg, Cs-Cs, or phenyl), or unsubstituted heteroaryl (e.g., 5 to 8

membered, 5 to 6 membered, or 6 membered).

[0336] In embodiments, R' is hydrogen, halogen (e.g. —F, -Cl, -Br, or -I), -OH, -OCHj3, -NH2
-NHCH3, NCH3NCH3;, -COOH, -COOCH;3, -CONH,, -CONHCH3, -NO», -SH, -SCH3, -SOH, -
SOCH;, -SO,H, -S0,CH;, -S(0)OH, -S(0)OCH3, -S(O):H, S(0);0CH3, -S(O)NHs, -
S(O)NHCH3, -S(0);NHa, S(O);NHCH; -NHNH,, -NHNHCH;3, -NHNCH3CHs, -ONH,, -
ONHCH3, -NHC(O)NHNH;, or -NHC(O)NHNHCH3), R!%-substituted or unsubstituted C1-C3
alkyl, R'%_substituted or unsubstituted 2 to 3 membered heteroalkyl, R'%*-substituted or

2

unsubstituted Cs-Cs cycloalkyl, R1%-substituted or unsubstituted 5 to 6 membered
heterocycloalkyl, R'%-substituted or unsubstituted phenyl, or R'®-substituted or unsubstituted 5

to 6 membered heteroaryl.
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[0337] In embodiments, R' is hydrogen, —F, -Cl, -Br,—1, -OH, -OH, -OCH3, -NH2, -NHCH3,
NCH3NCHs, -COOH, -COOCH3, -CONH,, -CONHCH3, -NO», -SH, -SCH3, -SOH, -SOCH3, -
SO:H, -SO,CHs;, -S(O)OH, -S(O)OCHs, -S(O):H, S(0)0CHs, -S(O)NHz, -S(O)NHCH3, -
S(0):NH,, S(0);NHCHj3;, -NHNH», -NHNHCHj3, -NHNCH3CHj3, -ONH», -ONHCH3, -
NHC(O)NHNH3, or -NHC(O)NHNHCH3), unsubstituted C1-Cs alkyl, unsubstituted 2 to 3
membered heteroalkyl, unsubstituted C3-Cs cycloalkyl, unsubstituted 5 to 6 membered

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

[0338] R!%ishalogen (e.g. —F, -Cl, -Br, or —I), -N3, -CF3, -CCls, -CBr3,- Cl3, -CN, -CHO, -
OH, -NH, -COOH, -CONH3,, -NO, -SH, -SO:Cl, -SOsH, -SOsH, -SO;NH>, -NHNH;, -ONH2,
—NHC(O)NHNH,, substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, C1-Cs, or C1-C»),
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), substituted or unsubstituted cycloalkyl (e.g.,
C3-Cs, C3-Cs, C4-Cs, or Cs-Cs), substituted or unsubstituted heterocycloalkyl (e.g., 3 to 8
membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered),
substituted or unsubstituted aryl (e.g., C¢-Ci2, Cs-Cio, or phenyl), or substituted or unsubstituted
heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).
In embodiments, R1% is halogen (e.g. —F, -Cl, -Br, or —I), -N3, -CF3, -CCl3, -CBr3,- CI;, -CN, -
CHO, -OH, -NHz, -COOH, -CONHj,, -NO», -SH, -SO:Cl, -SOsH, -SO4H, -SO:NH>, -NHNH,
—~ONH;, -NHC(O)NHNH,, R!®_substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, C1-C4, or
C1-C2), R1%-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-Cs, C3-Cs, C4-Cs, or Cs-Cs), R1% —substituted or unsubstituted
heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered,
or 5 to 6 membered), R'% -substituted or unsubstituted aryl (e.g., C6-C12, Cs-Cio, or phenyl), or
R!% _substituted or unsubstituted heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9
membered, or 5 to 6 membered). In embodiments, R'% is halogen (e.g. —F, -Cl, -Br, or -I), -
N3, -CF3, -CCls, -CBr3,- CIs, -CN, -CHO, -OH, -NH,, -COOH, -CONHa, -NO», -SH, -SO(l, -
SOsH, -SO4H, -SO;NH>, -NHNH,, —-ONH», -NHC(O)NHNH>, unsubstituted alkyl (e.g., Ci-Cs,
C1-Cs, C1-Cy4, 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, Cs-
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Cs, C4-Cs, or Cs-Cs), unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, 4
to 6 membered, 4 to 5 membered, or 5 to 6 membered), unsubstituted aryl (e.g., Ce-Ci2, Cs-Cio,
or phenyl), or unsubstituted heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9

membered, or 5 to 6 membered).

[0339] R!%is halogen (e.g. —F, -Cl, -Br, or 1), -N3, -CF3, -CCls, -CBr3,- CI3, -CN, -CHO, -
OH, -NH, -COOH, -CONH3,, -NO, -SH, -SO:Cl, -SOsH, -SOsH, -SO;NH>, -NHNH;, -ONH2,
—NHC(O)NHNHa, unsubstituted alkyl (e.g., C1-Cs, C1-Cs, C1-Cs, or C1-C2), 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-Cs, C4-Cs, or Cs-Cs), unsubstituted
heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered,
or 5 to 6 membered), unsubstituted aryl (e.g., Cs-Ci12, Cs-C1o, or phenyl), or unsubstituted

heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).

[0340] In embodiments, R is hydrogen, halogen (e.g. —F, -Cl, -Br, or —I), -N3, -CF3, -CCl3, -
CBr3,- CI3, -CN, -CHO, -OH, -NH,, -COOH, -CONH,, -NO>, -SH, -SO.Cl, -SOsH, -SO4H, -
SO;NH,, -NHNH,, -ONH,, -NHC(O)NHNH>. In embodiments, R!! is hydrogen, halogen (e.g.
—F, -Cl, -Br, or -I), -Nj3, -CF3, -CCl3, -CBr3,- Clz, -OH, -NH,, -COOH, -CONH>, -NO>, -SH, or -
SO,. In embodiments, R'!is hydrogen, halogen (e.g. —F, -Cl, -Br, or —I), -CF3, -CCl3, -CBrs3, -
Cls, -OH, or -NH;.

[0341] In embodiments, R is hydrogen, halogen (e.g. —F, -Cl, -Br, or —I), -N3, -CF3, -CCl3, -
CBr3, -CI3, -CN, -CHO, -OH, -NH3, -COOH, -CONH3, -NO», -SH, -SO:Cl, -SOsH, -SO4H, -
SO>NH», -NHNH;, —-ONH;, -NHC(O)NHNH,, substituted or unsubstituted alkyl (e.g., C1-Cs,
C1-Cs, or C1-C3), or substituted or unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to 5
membered, 2 to 3 membered). In embodiments, R!!is hydrogen, halogen (e.g. —F, -Cl, -Br, or —
I), -N3, -CF3, -CCl3, -CBr3, -Cl3, -CN, -CHO, -OH, -NH>, -COOH, -CONH,, -NO>, -SH, -SO(l,
-SOsH, -SO4H, -SO>NH,, -NHNH,, ~-ONH,, -NHC(O)NHNH,, R"?-sybstituted or
unsubstituted alkyl (e.g., Ci-Cs, C1-Cs, or C1-Cs), or R'%-substituted or unsubstituted heteroalkyl

(e.g., 2 to 8 membered, 2 to 5 membered, 2 to 3 membered).

[0342] In embodiments, R is substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-C3),
substituted or unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to S membered, 2 to 3
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membered), substituted or unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or C3), substituted or
unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered),
substituted or unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or phenyl), or substituted or unsubstituted
heteroaryl (e.g., 5 to 8 membered, 5 to 6 membered, or 6 membered). In embodiments, R'!is
R''2_gubstituted or unsubstituted alkyl (e.g., Ci-Cs, C1-Cs, or C1-C3), R!'?-substituted or
unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to 5 membered, 2 to 3 membered), R!!3-
substituted or unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or C3), RM-substituted or
unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered), R
substituted or unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or phenyl), or R-substituted or
unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6 membered, or 6 membered). In
embodiments, R is unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-C3), unsubstituted heteroalkyl
(e.g., 2 to 8 membered, 2 to 5 membered, 2 to 3 membered), unsubstituted cycloalkyl (e.g., Cs-
Cs, C3-Cs, or C3), unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4
membered), unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or phenyl), or unsubstituted heteroaryl (e.g., 5

to 8 membered, 5 to 6 membered, or 6 membered).

[0343] In embodiments, R is substituted or unsubstituted C;-Cs alkyl, substituted or
unsubstituted 3 to 8 membered heteroalkyl, substituted or unsubstituted 3 to 8 membered
cycloalkyl, substituted or unsubstituted 3 to 8 membered heterocycloalkyl, substituted or
unsubstituted 5 to 8 membered aryl, or substituted or unsubstituted 5 to 8 membered heteroaryl.
In embodiments, R!!is R!!-substituted or unsubstituted C1-Cs alkyl, R!-substituted or
unsubstituted 3 to 8 membered heteroalkyl, R!'3-substituted or unsubstituted 3 to 8 membered
cycloalkyl, RM-substituted or unsubstituted 3 to 8 membered heterocycloalkyl, R!3-substituted
or unsubstituted 5 to 8 membered aryl, or R!!-substituted or unsubstituted 5 to 8 membered
heteroaryl. In embodiments, R'!is unsubstituted C;-Cs alkyl, unsubstituted 3 to 8 membered
heteroalkyl, unsubstituted 3 to 8 membered cycloalkyl, unsubstituted 3 to 8 membered
heterocycloalkyl, unsubstituted 5 to 8 membered aryl, or unsubstituted 5 to 8 membered

heteroaryl.

[0344] In embodiments, R is substituted or unsubstituted C;-Cs alkyl, substituted or
unsubstituted 2 to 5 membered heteroalkyl, substituted or unsubstituted 3 to 5 membered

cycloalkyl, substituted or unsubstituted 3 to 6 membered heterocycloalkyl, substituted or
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unsubstituted 5 to 6 membered aryl, or substituted or unsubstituted 5 to 6 membered heteroaryl.
In embodiments, R!!is R!!-substituted or unsubstituted C;1-Cs alkyl, R!3-substituted or
unsubstituted 2 to 5 membered heteroalkyl, R!!-substituted or unsubstituted 3 to 5 membered
cycloalkyl, RM-substituted or unsubstituted 3 to 6 membered heterocycloalkyl, R!3-substituted
or unsubstituted 5 to 6 membered aryl, or R!!-substituted or unsubstituted 5 to 6 membered
heteroaryl. In embodiments, R!!is unsubstituted C;-Cs alkyl, unsubstituted 2 to 5 membered
heteroalkyl, unsubstituted 3 to 5 membered cycloalkyl, unsubstituted 3 to 6 membered
heterocycloalkyl, unsubstituted 5 to 6 membered aryl, or unsubstituted 5 to 6 membered

heteroaryl.

[0345] In embodiments, R!!is substituted or unsubstituted C1-C; alkyl or substituted or
unsubstituted 2 to 3 membered heteroalkyl. In embodiments, R!!is substituted or unsubstituted 3
membered cycloalkyl, substituted or unsubstituted 4 membered cycloalkyl, or substituted or
unsubstituted 5 membered cycloalkyl. In embodiments, R!!is substituted or unsubstituted 4
membered heterocycloalkyl, substituted or unsubstituted 5 membered heterocycloalkyl, or
substituted or unsubstituted 6 membered heterocycloalkyl. In embodiments, R!! is substituted or
unsubstituted 5 membered aryl, substituted or unsubstituted 6 membered aryl, substituted or
unsubstituted 5 membered heteroaryl, or substituted or unsubstituted 6 membered heteroaryl. In
embodiments, R!!is R!!%substituted or unsubstituted C;-Cs alkyl or R!-substituted or
unsubstituted 2 to 3 membered heteroalkyl. In embodiments, R is RM-substituted or
unsubstituted 3 membered cycloalkyl, R''3-substituted or unsubstituted 4 membered cycloalkyl,
or R"%substituted or unsubstituted 5 membered cycloalkyl. In embodiments, R!!is R!!a-
substituted or unsubstituted 4 membered heterocycloalkyl, R!'3-substituted or unsubstituted 5
membered heterocycloalkyl, or R!'?-substituted or unsubstituted 6 membered heterocycloalkyl.
In embodiments, R!!is R!!-substituted or unsubstituted 5 membered aryl, R!!3-substituted or
unsubstituted 6 membered aryl, R'3-substituted or unsubstituted 5 membered heteroaryl, or R'!a-
substituted or unsubstituted 6 membered heteroaryl. In embodiments, R!! is unsubstituted C;1-C3
alkyl or unsubstituted 2 to 3 membered heteroalkyl. In embodiments, R!!is or unsubstituted 3
membered cycloalkyl, or unsubstituted 4 membered cycloalkyl, or unsubstituted 5 membered
cycloalkyl. In embodiments, R is or unsubstituted 4 membered heterocycloalkyl, or

unsubstituted 5 membered heterocycloalkyl, or unsubstituted 6 membered heterocycloalkyl. In
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embodiments, R is or unsubstituted 5 membered aryl, or unsubstituted 6 membered aryl, or

unsubstituted 5 membered heteroaryl, or unsubstituted 6 membered heteroaryl.

[0346] In embodiments, R!! is hydrogen, halogen (e.g. —F, -Cl, -Br, or -I), -N3, -CF3, -CCls, -
CBr3,- ClI3, -CN, -CHO, -OR*L -NR*'R**t .COOR** -CONR**R*t -NO,, -SR*°" -
SOMRME, -S0,10RE, -0, NRMLR P, NHNR3*IR¥E, -ONRMLRL, -
NHC(O)NHNR*R*! (e.g., -OH, -OCH3, -NH2, -NHCH3, NCH3NCH3, -COOH, -COOCH3, -
CONHa3, -CONHCH3, -NO», -SH, -SCH3, -SOH, -SOCH3, -SO2H, -SO2CH3, -S(O)OH, -
S(O)OCH3, -S(0):H, S(0):0CH3, -S(O)NHa», -S(O)NHCH3, -S(O):NH», S(O):NHCH3, -NHNH,,
-NHNHCHj3;, -NHNCH3CH3, -ONH», -ONHCH3, -NHC(O)NHNH2», or -NHC(O)NHNHCH3),
substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-Cs), substituted or unsubstituted
heteroalkyl (e.g., 2 to 8 membered, 2 to S membered, 2 to 3 membered), substituted or
unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or Cs), substituted or unsubstituted heterocycloalkyl
(e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered), substituted or unsubstituted aryl (e.g.,
Cs-Cs, Cs-Cs, or phenyl), or substituted or unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6

membered, or 6 membered).

[0347] In embodiments, R'! is hydrogen, halogen (e.g. —F, -CI, -Br, or 1), -N3, -CF3, -CCls, -
CBrs3,- ClI3, -CN, -CHO, -OR¥L -NR*R¥L _.COOR*L, -CONR**R¥L -NO,, -SR*L, -
SOMRME, -SOm2ORME, -S0usNRMERL, -NHNRMLRIE, -.ONRMLRL, -
NHC(O)NHNR¥'R*L (e ¢, -OH, -OCH;3, -NH2, -NHCH3, NCH;NCH;, -COOH, -COOCH, -
CONH,, -CONHCHj3, -NO3, -SH, -SCH3, -SOH, -SOCH3, -SO2H, -SO,CHj3, -S(O)OH, -
S(0)OCHS3, -S(O):H, S(0);0CH:3, -S(O)NHs, -S(O)NHCH3, -S(0);NH,, S(0);NHCH;, -NHNH,,
-NHNHCH3, -NHNCH;CHs, -ONH,, -ONHCH3, -NHC(O)NHNH, or -NHC(O)NHNHCH3),
R''2_gubstituted or unsubstituted alkyl (e.g., Ci-Cs, C1-Cs, or C1-C3), R!'?-substituted or
unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to 5 membered, 2 to 3 membered), R!!3-
substituted or unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or C3), RM3- substituted or
unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered), R
substituted or unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or phenyl), or R substituted or

unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6 membered, or 6 membered).

[0348] In embodiments, R!! is hydrogen, halogen (e.g. —F, -Cl, -Br, or 1), -N3, -CF3, -CCl3, -
CBr3,- CIL, -CN, -CHO, -OR*L -NR*R*L _.COOR*Y -CONR*R*L -NO,, -SR*" -
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SOn12R34L, -Son120R34L, -SOn12NR34LR35L, -NHNR34LR35L, -ONR34LR35L, _
NHC(O)NHNR*R*! (e.g., -OH, -OCH3, -NH2, -NHCH3, NCH3NCH3, -COOH, -COOCH3, -
CONHa3, -CONHCH3, -NO», -SH, -SCH3, -SOH, -SOCH3, -SO2H, -SO2CH3, -S(O)OH, -
S(O)OCH3, -S(0):H, S(0):0CH3, -S(O)NHa», -S(O)NHCH3, -S(O):NH», S(O):NHCH3, -NHNH,,
-NHNHCHj3;, -NHNCH3CH3, -ONH», -ONHCH3, -NHC(O)NHNH2», or -NHC(O)NHNHCH3),
unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-Cs3), unsubstituted heteroalkyl (e.g., 2 to 8
membered, 2 to 5 membered, 2 to 3 membered), unsubstituted cycloalkyl (e.g., C3-Csg, C3-Cs, or
C3), unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered),
unsubstituted aryl (e.g., Cs-Cg, Cs-Cs, or phenyl), or unsubstituted heteroaryl (e.g., 5 to 8

membered, 5 to 6 membered, or 6 membered).

[0349] In embodiments, R!! is hydrogen, halogen (e.g. -F, -Cl, -Br, or -I), -OH, -OCH3, -NH2,
-NHCH3, NCH3NCH3;, -COOH, -COOCH;3, -CONH,, -CONHCH3, -NO», -SH, -SCH3, -SOH, -
SOCH;, -SO,H, -S0,CH;, -S(0)OH, -S(0)OCH3, -S(O):H, S(0);0CH3, -S(O)NHs, -
S(O)NHCH3, -S(0);NHa, S(O);NHCH; -NHNH,, -NHNHCH;3, -NHNCH3CHs, -ONH,, -
ONHCH3, -NHC(O)NHNH;, or -NHC(O)NHNHCH3), R!'2-substituted or unsubstituted C1-C3
alkyl, R"3-substituted or unsubstituted 2 to 3 membered heteroalkyl, R'!'3-substituted or
unsubstituted Cs-Cs cycloalkyl, R!'?-substituted or unsubstituted 5 to 6 membered
heterocycloalkyl, R'-substituted or unsubstituted phenyl, or R'?-substituted or unsubstituted 5

to 6 membered heteroaryl.

[0350] In embodiments, R is hydrogen, —F, -Cl, -Br,—1, -OH, -OH, -OCHj3, -NH2, -NHCH3,
NCH3NCHs, -COOH, -COOCH3, -CONH,, -CONHCH3, -NO», -SH, -SCH3, -SOH, -SOCH3, -
SO:H, -SO,CHs;, -S(O)OH, -S(O)OCHs, -S(O):H, S(0)0CHs, -S(O)NHz, -S(O)NHCH3, -
S(0):NH,, S(0);NHCHj3;, -NHNH», -NHNHCHj3, -NHNCH3CHj3, -ONH», -ONHCH3, -
NHC(O)NHNH3, or -NHC(O)NHNHCH3), unsubstituted C1-Cs alkyl, unsubstituted 2 to 3
membered heteroalkyl, unsubstituted C3-Cs cycloalkyl, unsubstituted 5 to 6 membered

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

[0351] R!'?ishalogen (e.g. —F, -Cl, -Br, or —I), -N3, -CF3, -CCls, -CBr3,- Cl3, -CN, -CHO, -
OH, -NH, -COOH, -CONH3,, -NO, -SH, -SO:Cl, -SOsH, -SOsH, -SO;NH>, -NHNH;, -ONH2,
—NHC(O)NHNH,, substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, C1-Cs, or C1-C»),
substituted or unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to 6 membered, 4 to 6
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membered, 2 to 3 membered, or 4 to 5 membered), substituted or unsubstituted cycloalkyl (e.g.,
C3-Cs, C3-Cs, C4-Cs, or Cs-Cs), substituted or unsubstituted heterocycloalkyl (e.g., 3 to 8
membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered),
substituted or unsubstituted aryl (e.g., C¢-Ci2, Cs-Cio, or phenyl), or substituted or unsubstituted
heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).
In embodiments, R'!? is halogen (e.g. —F, -Cl, -Br, or —I), -N3, -CF3, -CCl3, -CBr3,- CIs, -CN, -
CHO, -OH, -NHz, -COOH, -CONHj,, -NO», -SH, -SO:Cl, -SOsH, -SO4H, -SO:NH>, -NHNH,
—~ONH_, -NHC(O)NHNH,, R!®-substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, C1-C4, or
C1-C2), 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-Cs, C3-Cs, C4-Cs, or Cs-Cs), R1® -substituted or unsubstituted
heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered,
or 5 to 6 membered), R''® -substituted or unsubstituted aryl (e.g., C6-C12, Cs-Cio, or phenyl), or
R!'"® _substituted or unsubstituted heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9
membered, or 5 to 6 membered). In embodiments, R''?is halogen (e.g. —F, -Cl, -Br, or -I), -
N3, -CF3, -CCls, -CBr3,- CIs, -CN, -CHO, -OH, -NH,, -COOH, -CONHa, -NO», -SH, -SO(l, -
SOsH, -SO4H, -SO;NH>, -NHNH,, —-ONH», -NHC(O)NHNH>, unsubstituted alkyl (e.g., Ci-Cs,
C1-Cs, C1-Cy4, 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, Cs-
Cs, C4-Cs, or Cs-Cs), unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, 4
to 6 membered, 4 to 5 membered, or 5 to 6 membered), unsubstituted aryl (e.g., Ce-Ci2, Cs-Cio,
or phenyl), or unsubstituted heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9

membered, or 5 to 6 membered).

[0352] R!!"is halogen (e.g. —F, -Cl, -Br, or 1), -Ns, -CF3, -CCls, -CBr3,- CI3, -CN, -CHO, -
OH, -NH, -COOH, -CONH3,, -NO, -SH, -SO:Cl, -SOsH, -SOsH, -SO;NH>, -NHNH;, -ONH2,
—NHC(O)NHNHa, unsubstituted alkyl (e.g., C1-Cs, C1-Cs, C1-Cs, or C1-C2), 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-Cs, C4-Cs, or Cs-Cs), unsubstituted

heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered,
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or 5 to 6 membered), unsubstituted aryl (e.g., Cs-Ci12, Cs-C1o, or phenyl), or unsubstituted

heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).

[0353] In embodiments, R’ and R are joined together to form substituted or unsubstituted 3 to
8 membered cycloalkyl. In embodiments, R’ and R are joined together to form R**-substituted
or unsubstituted 3 to 8 membered cycloalkyl. In embodiments, R’ and R!° are joined together to
form substituted or unsubstituted 3 to 8 membered heterocycloalkyl. In embodiments, R and
R are joined together to form R**-substituted or unsubstituted 3 to 8 membered
heterocycloalkyl. In embodiments, R” and R'® are joined together to form substituted or
unsubstituted 3 to 8 membered aryl. In embodiments, R? and R are joined together to form
R*3_gubstituted or unsubstituted 3 to 8 membered aryl. In embodiments, R’ and R!° are joined
together to form substituted or unsubstituted 3 to 8 membered heteroaryl. In embodiments, R’

and R1? are joined together to form R*3-substituted or unsubstituted 3 to 8 membered heteroaryl.

[0354] In embodiments, R and R!! are joined together to form substituted or unsubstituted 3
to 8 membered cycloalkyl. In embodiments, R'® and R!! are joined together to form R*%-
substituted or unsubstituted 3 to 8 membered cycloalkyl. In embodiments, R'® and R!! are joined
together to form substituted or unsubstituted 3 to 8 membered heterocycloalkyl. In
embodiments, R1° and R are joined together to form R***-substituted or unsubstituted 3 to 8
membered heterocycloalkyl. In embodiments, R'® and R!! are joined together to form
substituted or unsubstituted 3 to 8 membered aryl. In embodiments, R'* and R!! are joined
together to form R**-substituted or unsubstituted 3 to 8 membered aryl. In embodiments, R
and R!! are joined together to form substituted or unsubstituted 3 to 8 membered heteroaryl. In
embodiments, R1° and R are joined together to form R***-substituted or unsubstituted 3 to 8

membered heteroaryl.

[0355] In embodiments, R®is hydrogen or -OR** and R’, R'°, and R!! are independently
hydrogen or halogen (e.g. -F, -Cl, -Br, or —I). In embodiments, R** is hydrogen, or
unsubstituted C1-Cs alkyl. In embodiments, R** is hydrogen, unsubstituted methyl or
unsubstituted ethyl.

[0356] In embodiments, R’ R® R’ R!Y and R!! are independently hydrogen, halogen (e.g. —F,

-Cl, -Br, or —I), C1-Cs unsubstituted alkyl, 2 to 5 membered unsubstituted heteroalkyl. In
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embodiments, R”, R® R’ R'” and R!! are independently hydrogen, halogen (e.g. —F, -Cl, -Br, or
—1I), unsubstituted methyl, -OCH3 or -O(CH;),=CH,. In embodiments, R'® and R!! are hydrogen.

[0357] The compound of formula (II) has the formula:

(IK(S)) or (II(R)).

[0358] The symbol p, X°, X*, X°, R}, R?, R*, R* R R® R’ R® R’ R and R!'! are as
described herein, including embodiments thereof. R’ and R® may independently be unsubstituted
C1-Cs alkyl or unsubstituted 3 to 5 membered cycloalkyl. R7, R®, R’ and R'’ may independently
be hydrogen, halogen (e.g. —F, -Cl, -Br, or —I), unsubstituted methyl, -OCH3 or -O(CH>),=CHa.
R! may be —CN or unsubstituted 2 to 5 membered heteroalkyl. R! may be -CN. R! may be -
COOCH;5. R! may be unsubstituted methyl. R* may be C1-Cs unsubstituted alkyl. When R is —
CN, R? may be unsubstituted methyl. R* and R* are hydrogen. R!° and R!! are hydrogen.

[0359] In embodiments, the compound of formula (II) has the following formula:

(11).

[0360] In embodiments, R®is hydrogen or -OR*¥. In embodiments, R’, R'’, and R!! are
independently hydrogen or halogen (e.g. -F, -Cl, -Br, or —I). In embodiments, R**’ is hydrogen,
or unsubstituted alkyl (e.g. unsubstituted methyl, unsubstituted ethyl, or unsubstituted propyl).

[0361] In embodiments, the compound of formula (II) has the following formula:
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CO,Me CN
R11 O 11 O
N 82 N— R1 0 N S2 N—
R9 OH R9 OH
R8 or RB

[0362] In embodiments, R® is hydrogen or -OR*¥. In embodiments, R’, R'’, and R!! are
independently hydrogen or halogen (e.g. —F, -Cl, -Br, or —I). In embodiments, R**) may be
hydrogen, or unsubstituted alkyl (e.g. unsubstituted methyl, unsubstituted ethyl, or unsubstituted

propyl).

[0363] In embodiments, the compound of formula (II1) has the following formula:

R® (I11(R)).

[0364] In embodiments, the compound of formula (II) has the following formula:

112).

[0365] In embodiments, the compound of formula (I12) has the following formula:

(I12(S)) or R® (I12(R)).

[0366] In embodiments, the compound of formula (II) has the following formula:
139

77850022v.2



10

WO 2018/217811 PCT/US2018/033967

113).

[0367] In embodiments, the compound of formula (II3) has the following formula:

(I13(S)) or R® (II3(R)).

[0368] In embodiments, the compound of formula (II) has the following formula:

N

O
Z
]

o)

N'S, N ~ NS, N—

N OH (I14) or Q OH (IIS).

[0369] In embodiments, the compound of formula (I) has the following formula:

(I1I).

[0370] The symbol p, R!, R%, R3 R* R R® and RS are as described herein, including

embodiments thereof. In embodiments, R® and R are independently unsubstituted C1-Cs alkyl

or unsubstituted 3 to 5 membered cycloalkyl. In embodiments, R”, R® R’ and R'" are

independently hydrogen, halogen (e.g. —F, -Cl, -Br, or —I), unsubstituted methyl, -OCHj3 or -

O(CH,),=CH,. In embodiments, R! is -CN or unsubstituted 2 to 5 membered heteroalkyl. In

embodiments, R! is -CN. R! may be -COOCH;. In embodiments, R! is unsubstituted methyl.
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In embodiments, R? is C;-Cs unsubstituted alkyl. In embodiments, when R'is -CN, R? is
unsubstituted methyl. In embodiments, R? and R* are hydrogen. In embodiments, R'° and R!!

are hydrogen.

[0371] X®isCR? or N. X’ is CR?R**A S, O, or NR**A. In embodiments, X®is CR?*. In
embodiments, X®isN. In embodiments, X’ is CR**R?>*A. In embodiments, X" is S or O. In

embodiments, X’ is NR>*A, In embodiments, X’ is O. In embodiments, X is S.

[0372] In embodiments, RY, R?, R R* and R?*A are independently hydrogen, halogen (e.g.
—F, -Cl, -Br, or -I), -N3, -CF3, -CCls, -CBr3,- CLs, -CN, -CHO, -OR**™ _.NR¥*MR*M _COOR*M,
-CONR®MR3M _NO,, -SR*M, _S0n13R*™. -SOu30R*M, -SOn3sNRIMMR3M NHNRMMRIM
ONR*MR¥M _NHC(O)NHNR*MR*M (e g -OH, -OCH3, -NH2, -NHCH3, NCH3NCH3, -
COOH, -COOCHs;, -CONHz, -CONHCH3, -NO», -SH, -SCHj3, -SOH, -SOCH3;, -SO:H, -SO,CH;,
-S(O)OH, -S(0)OCHj3, -S(0):H, S(0),0CHj3, -S(O)NH>, -S(O)NHCH3, -S(0)2NH,,
S(0)NHCH3;, -NHNH,, -NHNHCH3, -NHNCH3CH3, -ONHz, -ONHCH3, -NHC(O)NHNH,, or -
NHC(O)NHNHCH3), substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-C3), substituted
or unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to 5 membered, 2 to 3 membered),
substituted or unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or Cs), substituted or unsubstituted
heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered), substituted or
unsubstituted aryl (e.g., Cs-Cg, Cs-Cs, or phenyl), or substituted or unsubstituted heteroaryl (e.g.,

5 to 8 membered, 5 to 6 membered, or 6 membered).

[0373] In embodiments, RY, R?, R R* and R?*A are independently hydrogen, halogen (e.g.
—F, -Cl, -Br, or -I), -N3, -CF3, -CCls, -CBr3,- CLs, -CN, -CHO, -OR**™ _.NR¥*MR*M _COOR*M,
-CONR®MR3M _NO,, -SR*M, _S0n13R*™. -SOu30R*M, -SOn3sNRIMMR3M NHNRMMRIM
ONR*MR¥M _NHC(O)NHNR*MR*M (e g -OH, -OCH3, -NH2, -NHCH3, NCH3NCH3, -
COOH, -COOCHs;, -CONHz, -CONHCH3, -NO», -SH, -SCHj3, -SOH, -SOCH3;, -SO:H, -SO,CH;,
-S(O)OH, -S(0)OCHj3, -S(0):H, S(0),0CHj3, -S(O)NH>, -S(O)NHCH3, -S(0)2NH,,
S(0)NHCH3;, -NHNH,, -NHNHCH3, -NHNCH3CH3, -ONHz, -ONHCH3, -NHC(O)NHNH,, or -
NHC(O)NHNHCHj3), R*2-substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C;-C3), R**-
substituted or unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to S membered, 2 to 3
membered), R***-substituted or unsubstituted cycloalkyl (e.g., C3-Cs, C3-C3, or C3), R**-
substituted or unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4
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membered), R***- substituted or unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or phenyl), or R¥%-
substituted or unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6 membered, or 6 membered).
[0374] In embodiments, RY, R?, R R* and R?*A are independently hydrogen, halogen (e.g.
—F, -Cl, -Br, or -I), -N3, -CF3, -CCls, -CBr3,- CLs, -CN, -CHO, -OR**™ _.NR¥*MR*M _COOR*M,
-CONR®MR3M _NO,, -SR*M, _S0n13R*™. -SOu30R*M, -SOn3sNRIMMR3M NHNRMMRIM
ONR*MR¥M _NHC(O)NHNR*MR*M (e g -OH, -OCH3, -NH2, -NHCH3, NCH3NCH3, -
COOH, -COOCHs;, -CONHz, -CONHCH3, -NO», -SH, -SCHj3, -SOH, -SOCH3, -SO:H, -SO,CH3
d (O)OH, -S(O)OCHs, -S(0):H, S(0);OCH3, -S(O)NH3, -S(O)NHCH3, -S(0):NHa,
S(0)NHCH3;, -NHNH,, -NHNHCH3, -NHNCH3CH3, -ONHz, -ONHCH3, -NHC(O)NHNH,, or -
NHC(O)NHNHCH3), unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-C3), unsubstituted
heteroalkyl (e.g., 2 to 8 membered, 2 to S membered, 2 to 3 membered), unsubstituted cycloalkyl

2

(e.g., C3-Cs, C3-C;3, or Cs), unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6
membered, or 4 membered), unsubstituted aryl (e.g., Cs-Cs, Cs-Ce, or phenyl), or unsubstituted

heteroaryl (e.g., 5 to 8 membered, 5 to 6 membered, or 6 membered).

[0375] In embodiments, RY, R?, R R* and R?*A are independently hydrogen, halogen (e.g.
—F, -Cl, -Br, or -I), -OH, -OCH3, -NH2, -NHCHj3, NCH3NCH;3, -COOH, -COOCH3, -CONHy, -
CONHCH3;, -NO», -SH, -SCH3, -SOH, -SOCH3;, -SO;H, -SO,CHjs, -S(O)OH, -S(O)OCH3, -
S(0)2H, S(0):0CH;, -S(O)NHz, -S(O)NHCH, -S(0):NHs, S(0);NHCH;, -NHNH, -
NHNHCH3, -NHNCH;CHs, -ONH,, -ONHCH;3, -NHC(O)NHNH, or -NHC(O)NHNHCH),
R**3_substituted or unsubstituted C1-Cs alkyl, R**3-substituted or unsubstituted 2 to 3 membered
heteroalkyl, R***-substituted or unsubstituted C3-Cs cycloalkyl, R***-substituted or unsubstituted
5 to 6 membered heterocycloalkyl, R**3-substituted or unsubstituted phenyl, or R***-substituted

or unsubstituted 5 to 6 membered heteroaryl.

[0376] In embodiments, RY, R R% R** and R?*A are independently hydrogen, —F, -Cl, -Br,—
I, -OH, -OH, -OCH3;, -NH2, -NHCH3, NCH3NCH3, -COOH, -COOCH3, -CONHy, -
CONHCH3;, -NO», -SH, -SCH3, -SOH, -SOCH3;, -SO;H, -SO,CHjs, -S(O)OH, -S(O)OCH3, -
S(0)2H, S(0):0CH;, -S(O)NHz, -S(O)NHCH, -S(0):NHs, S(0);NHCH;, -NHNH, -
NHNHCH3, -NHNCH;CHs, -ONH,, -ONHCH;3, -NHC(O)NHNH, or -NHC(O)NHNHCH),
unsubstituted C1-Cs alkyl, unsubstituted 2 to 3 membered heteroalkyl, unsubstituted Cs-Cs
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cycloalkyl, unsubstituted 5 to 6 membered heterocycloalkyl, unsubstituted phenyl, or

unsubstituted 5 to 6 membered heteroaryl.

[0377] R*?is halogen (e.g. —F, -Cl, -Br, or —I), -N3, -CF3, -CCls, -CBr3,- Cl3, -CN, -CHO, -
OH, -NH, -COOH, -CONH3,, -NO, -SH, -SO:Cl, -SOsH, -SOsH, -SO;NH>, -NHNH;, -ONH2,
—NHC(O)NHNH,, substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, C1-Cs, or C1-C»),
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), substituted or unsubstituted cycloalkyl (e.g.,
C3-Cs, C3-Cs, C4-Cs, or Cs-Cs), substituted or unsubstituted heterocycloalkyl (e.g., 3 to 8
membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered),
substituted or unsubstituted aryl (e.g., C¢-Ci2, Cs-Cio, or phenyl), or substituted or unsubstituted
heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).
In embodiments, R**? is halogen (e.g. —F, -Cl, -Br, or —I), -N3, -CF3, -CCl3, -CBr3,- CI;, -CN, -
CHO, -OH, -NHz, -COOH, -CONHj,, -NO», -SH, -SO:Cl, -SOsH, -SO4H, -SO:NH>, -NHNH,
—~ONH;, -NHC(O)NHNH,, R***-substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, C1-C4, or
C1-C2), 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-Cs, C3-Cs, C4-Cs, or Cs-Cs), R*? -substituted or unsubstituted
heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered,
or 5 to 6 membered), R**® -substituted or unsubstituted aryl (e.g., C6-C12, Cs-Cio, or phenyl), or
R*® _substituted or unsubstituted heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9
membered, or 5 to 6 membered). In embodiments, R*?is halogen (e.g. —F, -Cl, -Br, or -I), -
N3, -CF3, -CCls, -CBr3,- CIs, -CN, -CHO, -OH, -NH,, -COOH, -CONHa, -NO», -SH, -SO(l, -
SOsH, -SO4H, -SO;NH>, -NHNH,, —-ONH», -NHC(O)NHNH>, unsubstituted alkyl (e.g., Ci-Cs,
C1-Cs, C1-Cy4, 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, Cs-
Cs, C4-Cs, or Cs-Cs), unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, 4
to 6 membered, 4 to 5 membered, or 5 to 6 membered), unsubstituted aryl (e.g., Ce-Ci2, Cs-Cio,
or phenyl), or unsubstituted heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9

membered, or 5 to 6 membered).
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[0378] R*®is halogen (e.g. —F, -Cl, -Br, or 1), -N3, -CF3, -CCls, -CBr3,- CI3, -CN, -CHO, -
OH, -NH, -COOH, -CONH3,, -NO, -SH, -SO:Cl, -SOsH, -SOsH, -SO;NH>, -NHNH;, -ONH2,
—NHC(O)NHNHa, unsubstituted alkyl (e.g., C1-Cs, C1-Cs, C1-Cs, or C1-C2), 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-Cs, C4-Cs, or Cs-Cs), unsubstituted
heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered,
or 5 to 6 membered), unsubstituted aryl (e.g., Cs-Ci12, Cs-C1o, or phenyl), or unsubstituted

heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).

[0379] In embodiments, R**M R3*M R3M and R*M are independently hydrogen, substituted or
unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-C3), substituted or unsubstituted heteroalkyl (e.g., 2
to 8 membered, 2 to 5 membered, 2 to 3 membered), substituted or unsubstituted cycloalkyl

(e.g., C3-Cs, C3-Cs, or C3), substituted or unsubstituted heterocycloalkyl (e.g., 3 to 8 membered,

3 to 6 membered, or 4 membered), substituted or unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or

phenyl), or substituted or unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6 membered, or 6

33M 34M 35M 36M
R3M R3M R R

membered). In embodiments, , and are independently hydrogen, R*-
substituted or unsubstituted alkyl (e.g., C1-Cs, Ci-Cs, or C1-C3), R***-substituted or unsubstituted
heteroalkyl (e.g., 2 to 8 membered, 2 to 5 membered, 2 to 3 membered), R**-substituted or
unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or C3), R**3-substituted or unsubstituted
heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered), R*?-substituted or
unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or phenyl), or R*2-substituted or unsubstituted heteroaryl
(e.g., 5 to 8 membered, 5 to 6 membered, or 6 membered). In embodiments, R¥M R3*M R3*M

and R**M

are independently hydrogen, unsubstituted alkyl (e.g., C1-Csg, C1-Cs, or C1-C3),
unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to S membered, 2 to 3 membered),
unsubstituted cycloalkyl (e.g., C3-Csg, C3-Cs, or C3), unsubstituted heterocycloalkyl (e.g., 3 to 8
membered, 3 to 6 membered, or 4 membered), unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or phenyl),
or unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6 membered, or 6 membered). In

embodiments, R** is as described herein, including embodiments thereof.
[0380] The symbol n13is 1 or 2. In embodiments, n13 is 1. In embodiments, n13 is 1.

[0381] In embodiments, RY, R, R R* and R?*A are independently hydrogen, halogen (e.g.
—F, -Cl, -Br, or -I), -Nj3, -CF3, -CCl3, -CBr3,- CI;, -CN, -CHO, -OH, -NH;, -COOH, -
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CONH,, -NO3, -SH, -SO,Cl, -SOsH, -SO4H, -SO,NH», -NHNH,, —-ONH>, -NHC(O)NHNH,.
In embodiments, RY, R¥, R%, R* and R?*A are independently substituted or unsubstituted C1-Cs
alkyl, substituted or unsubstituted 2 to 8 membered heteroalkyl, substituted or unsubstituted 3 to
6 membered cycloalkyl, substituted or unsubstituted 3 to 6 membered heterocycloalkyl,
substituted or unsubstituted 5 to 6 membered aryl, substituted or unsubstituted 5 to 6 membered
heteroaryl. In embodiments, R, R, R R* and R?** are independently R***-substituted or
unsubstituted C1-Cs alkyl, R**-substituted or unsubstituted 2 to 8 membered heteroalkyl, R***-
substituted or unsubstituted 3 to 6 membered cycloalkyl, R***-substituted or unsubstituted 3 to 6
membered heterocycloalkyl, R***-substituted or unsubstituted 5 to 6 membered aryl, R*2-
substituted or unsubstituted 5 to 6 membered heteroaryl. In embodiments, R”, R?°, R R** and
R2*A are independently unsubstituted C1-Cs alkyl, unsubstituted 2 to 8 membered heteroalkyl,

unsubstituted 3 to 6 membered cycloalkyl, unsubstituted 3 to 6 membered heterocycloalkyl,

unsubstituted 5 to 6 membered aryl, unsubstituted 5 to 6 membered heteroaryl.

[0382] In embodiments, RY, R?°, R?*, R?* and R?** are fused to form substituted or
unsubstituted 5 or 6 membered heterocycloalkyl, substituted or unsubstituted 5 or 6 membered
aryl, or substituted or unsubstituted 5 or 6 membered heteroaryl. In embodiments, R”, R* R%,
R2* and R2** are fused to form R*%- substituted or unsubstituted 5 or 6 membered
heterocycloalkyl, R**?-substituted or unsubstituted 5 or 6 membered aryl, or R¥*?-substituted or
unsubstituted 5 or 6 membered heteroaryl. In embodiments, R, R* R® R?* and R*** are fused
to form unsubstituted 5 or 6 membered heterocycloalkyl, unsubstituted 5 or 6 membered aryl, or
unsubstituted 5 or 6 membered heteroaryl. In embodiments, R**? is as described herein,

including embodiments thereof.

[0383] In embodiments, RY, R, R R** and R?*A are independently substituted or
unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-C3). In embodiments, R, R* R?* R?* and R**4
are independently substituted or unsubstituted C1-Cs alkyl. In embodiments, RY R** R?* R*
and R2** are independently substituted or unsubstituted C1-Cs alkyl. In embodiments, R, R?°,
R23 R?* and R?** are independently substituted or unsubstituted C1-C; alkyl. In embodiments,
R R2° R2 R?* and R*** are independently R**-substituted or unsubstituted alkyl (e.g., C1-Cs,
C1-Cs, or C1-C3). In embodiments, RY, R?, R», R** and R2* are independently R***-substituted
or unsubstituted C1-Cs alkyl. In embodiments, R, R* R?* R?* and R*** are independently
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R*2_substituted or unsubstituted C1-Cs alkyl. In embodiments, R, R?°, R?} R?* and R*" are
independently R**3-substituted or unsubstituted C1-C3 alkyl. In embodiments, RY R* R?} R
and R?* are independently unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-C3). In embodiments,
R R2° R2 R?* and R2** are independently unsubstituted C1-Cs alkyl. In embodiments, R',
R2° R2? R?* and R*** are independently unsubstituted C1-Cs alkyl. In embodiments, RY, R¥,
R23, R?* and R?** are independently unsubstituted C1-Cs alkyl. In embodiments, R*** is as

described herein, including embodiments thereof.

[0384] In embodiments, RY, R?°, R R** and R?*A are independently substituted or
unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to S membered, 2 to 3 membered). In
embodiments, R', R¥’, R, R? and R?*A are independently substituted or unsubstituted 2 to 8
membered heteroalkyl. In embodiments, R'°, R?°, R?*>, R?* and R**# are independently
substituted or unsubstituted 2 to 5 membered heteroalkyl. In embodiments, RY”, R** R?* R?** and
R?*Aare independently substituted or unsubstituted 2 to 3 membered heteroalkyl. In
embodiments, RY, R?, R¥3, R* and R?* are independently be R***-substituted or unsubstituted
heteroalkyl. In embodiments, R, R?°, R?*, R?* and R?** are independently R**-substituted or
unsubstituted 2 to 8 membered heteroalkyl. In embodiments, R, R, R?3, R** and R*** are
independently R**-substituted or unsubstituted 2 to 5 membered heteroalkyl. In embodiments,
R R?° R2 R?* and R?** are independently R*-substituted or unsubstituted 2 to 3 membered
heteroalkyl. In embodiments, R, R? R?* R2?* and R*** are independently unsubstituted
heteroalkyl (e.g., 2 to 8 membered, 2 to 5 membered, 2 to 3 membered). In embodiments, R'’,
R2° R2? R?* and R*** are independently unsubstituted 2 to 8 membered heteroalkyl. In
embodiments, RY, R?°, R¥3, R* and R?*A are independently unsubstituted 2 to 5 membered

heteroalkyl. In embodiments, R***is as described herein, including embodiments thereof.

[0385] In embodiments, RY, R?°, R% R** and R?*A are independently substituted or
unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or C3). In embodiments, RY, R* R?* R?* and R?*A
are independently substituted or unsubstituted 3 to 8 membered cycloalkyl. In embodiments,
R R2° R2 R?* and R*** are independently substituted or unsubstituted 3 to 5 membered
cycloalkyl. In embodiments, R, R* R? R?* and R**# are independently substituted or
unsubstituted 3 membered cycloalkyl. In embodiments, RY, R*, R?* R2* and R*** are

independently substituted or unsubstituted 4 membered cycloalkyl. In embodiments, R'”, R?,
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R23 R?* and R?** are independently substituted or unsubstituted 5 membered cycloalkyl. In
embodiments, RY, R2°, R%3, R? and R?*A are independently R***-substituted or unsubstituted
cycloalkyl. In embodiments, RY, R, R?*, R* and R*** are independently R***-substituted or
unsubstituted 3 to 8 membered cycloalkyl. In embodiments, R, R?°, R?3, R* and R**A are
independently R***-substituted or unsubstituted 3 to 5 membered cycloalkyl. In embodiments,
R R2° R2 R2?* and R***independently R**-substituted or unsubstituted 3 membered
cycloalkyl. In embodiments, RY, R, R?*, R* and R*** are independently R***-substituted or
unsubstituted 4 membered cycloalkyl. In embodiments, RY, R*, R?* R2* and R*** are
independently R**3-substituted or unsubstituted 5 membered cycloalkyl. In embodiments, R,
R2° R2? R?* and R*** are independently unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or C3). In
embodiments, R', R?°, R*3, R* and R?*A are independently unsubstituted 3 to 8 membered
cycloalkyl. In embodiments, RY, R?°, R?*, R** and R*** are independently unsubstituted 3 to 5
membered cycloalkyl. In embodiments, R?, R2%, R R?* and R?** are independently
unsubstituted 3 membered cycloalkyl. In embodiments, RY, R*, R?* R2* and R*** are
independently unsubstituted 4 membered cycloalkyl. In embodiments, R, R* R?* R** and
R24A

are independently unsubstituted 5 membered cycloalkyl. In embodiments, R*?is as

described herein, including embodiments thereof.

[0386] In embodiments, RY, R?°, R% R** and R?*A are independently substituted or
unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered). In
embodiments, RY, R¥, R¥3, R* and R2*A are independently substituted or unsubstituted 3 to 6
membered heterocycloalkyl. In embodiments, RY, R* R* R2* and R?*A are independently
substituted or unsubstituted 4 membered heterocycloalkyl. In embodiments, R, R**, R?* R**
and R?*A are independently substituted or unsubstituted 5 membered heterocycloalkyl. In
embodiments, RY, R¥, R*3, R? and R?*A are independently substituted or unsubstituted 6

ein the Rheterocycloalkyl. In embodiments, R'?, R2%, R R?* and R?** are independently R*%-
substituted or unsubstituted heterocycloalkyl. In embodiments, R, R2°, R R** and R?** are
independently R***-substituted or unsubstituted 3 to 6 membered heterocycloalkyl. In
embodiments, R', R¥’, R?3, R?* and R?*A are independently R**-substituted or unsubstituted 4
membered heterocycloalkyl. In embodiments, RY, RY, R%* R R and R2*Aindependently be
R**3_substituted or unsubstituted 5 membered heterocycloalkyl. In embodiments, R, R*®, R?
R?* and R**2 are independently R***-substituted or unsubstituted 6 membered heterocycloalkyl.
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In embodiments, RY, R%, R%, R** and R2*A are independently unsubstituted heterocycloalkyl
(e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered). In embodiments, R’ R?°, R** R*
and R2** are independently unsubstituted 3 to 6 membered heterocycloalkyl. In embodiments,
R R?° R2 R?* and R?** are independently unsubstituted 4 membered heterocycloalkyl. In
embodiments, RY, R¥, R¥3, R* and R2*A are independently unsubstituted 5 membered
heterocycloalkyl. In embodiments, RY, R? R?, R* and R2*A are independently unsubstituted 6
membered heterocycloalkyl. In embodiments, R**? is as described herein, including

embodiments thereof.

[0387] In embodiments, RY, R?, R R** and R?*A are independently substituted or
unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or phenyl). In embodiments, R, R?®, R R? and R**4
are independently substituted or unsubstituted 5 to 6 membered aryl. In embodiments, R!”, R?,
R23 R?* and R?** are independently substituted or unsubstituted 5 membered aryl. In
embodiments, R', R¥, R%3, R* and R2*A are independently substituted or unsubstituted 6
membered aryl or phenyl. In embodiments, R!°, R?°, R?*>, R?* and R*** are independently R*%-
substituted or unsubstituted aryl. In embodiments, R, R%’, R R?* and R**A are independently
R**3_substituted or unsubstituted 5 to 6 membered aryl. In embodiments, R’ R*, R** R** and
R2* are independently R**-substituted or unsubstituted S membered aryl. In embodiments, RY,
R2° R2* R?* and R*** are independently R***-substituted or unsubstituted 6 membered aryl or
phenyl. In embodiments, R, R*, R, R? and R?** are independently unsubstituted aryl (e.g.,
Cs-Cs, Cs-Ce, or phenyl). In embodiments, R°, R?°, R?* R?* and R*** are independently
unsubstituted 5 to 6 membered aryl. In embodiments, R'°, R?°, R?* R?* and R?** are
independently unsubstituted 5 membered aryl. In embodiments, R, R, R R** and R?*A are

independently unsubstituted 6 membered aryl or phenyl. In embodiments, R**? is as described

herein, including embodiments thereof.

[0388] In embodiments, RY, R R% R2* and R**A are independently substituted or
unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6 membered, or 6 membered). In
embodiments, R', R?, R¥3, R? and R?** are independently substituted or unsubstituted 5 to 6
membered heteroaryl. In embodiments, R, R2°, R, R? and R?** are independently substituted
or unsubstituted 5 membered heteroaryl. In embodiments, RY, R?, R*3, R* and R4 are

independently substituted or unsubstituted 6 membered heteroaryl. In embodiments, R, R?°,
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R23 R?* and R?** are independently R**-substituted or unsubstituted heteroaryl (e.g., 5 to 8
membered, 5 to 6 membered, or 6 membered). In embodiments, RY, R*, R¥ R and R**A are
independently R**-substituted or unsubstituted 5 to 6 membered heteroaryl. In embodiments,
R R2° R2 R2?* and R?** are independently R***-substituted or unsubstituted 5 membered
heteroaryl. In embodiments, R'?, R, R R?* and R?** are independently R***-substituted or
unsubstituted 6 membered heteroaryl. In embodiments, R, R?°, R} R22 R?* and R»* are
independently unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6 membered, or 6
membered). In embodiments, RY, R R R?2, R» and R4 are independently unsubstituted 5
to 6 membered heteroaryl. In embodiments, RY, R? R2! R?2, R** and R®* are independently
unsubstituted 5 membered heteroaryl. In embodiments, R, R?°, R} R22 R?* and R»* are
independently unsubstituted 6 membered heteroaryl. In embodiments, R**is as described

herein, including embodiments thereof.

[0389] In embodiments, RY and R?® are optionally bonded together to form substituted or
unsubstituted 3 to 6 membered cycloalkyl, substituted or unsubstituted 3 to 6 membered
heterocycloalkyl, substituted or unsubstituted 5 to 6 membered aryl, or substituted or
unsubstituted 5 to 6 membered heteroaryl. In embodiments, R' and R* are optionally bonded
together to form R*?-substituted or unsubstituted 3 to 6 membered cycloalkyl, R***-substituted
or unsubstituted 3 to 6 membered heterocycloalkyl, R***-substituted or unsubstituted 5 to 6
membered aryl, or R¥3-substituted or unsubstituted 5 to 6 membered heteroaryl. In
embodiments, R and R are optionally bonded together to form unsubstituted 3 to 6 membered
cycloalkyl, unsubstituted 3 to 6 membered heterocycloalkyl, unsubstituted 5 to 6 membered aryl,
or unsubstituted 5 to 6 membered heteroaryl. In embodiments, R***is as described herein,

including embodiments thereof.

[0390] In embodiments, RY and R?® are optionally bonded together to form substituted or
unsubstituted 3 to 6 membered cycloalkyl, substituted or unsubstituted 3 to 6 membered
heterocycloalkyl, substituted or unsubstituted 5 to 6 membered aryl, or substituted or
unsubstituted 5 to 6 membered heteroaryl. In embodiments, R'” and R?? are optionally bonded
together to form R*?-substituted or unsubstituted 3 to 6 membered cycloalkyl, R***-substituted
or unsubstituted 3 to 6 membered heterocycloalkyl, R***-substituted or unsubstituted 5 to 6

membered aryl, or R***-substituted or unsubstituted 5 to 6 membered heteroaryl. In
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embodiments, R and R?? are optionally bonded together to form unsubstituted 3 to 6 membered
cycloalkyl, unsubstituted 3 to 6 membered heterocycloalkyl, unsubstituted 5 to 6 membered aryl,
or unsubstituted 5 to 6 membered heteroaryl. In embodiments, R***is as described herein,

including embodiments thereof.

[0391] In embodiments, RY and R?® are optionally bonded together to form substituted or
unsubstituted 3 to 6 membered cycloalkyl, substituted or unsubstituted 3 to 6 membered
heterocycloalkyl, substituted or unsubstituted 5 to 6 membered aryl, or substituted or
unsubstituted 5 to 6 membered heteroaryl. In embodiments, R** and R?! are optionally bonded
together to form R*?-substituted or unsubstituted 3 to 6 membered cycloalkyl, R***-substituted
or unsubstituted 3 to 6 membered heterocycloalkyl, R***-substituted or unsubstituted 5 to 6
membered aryl, or R¥3-substituted or unsubstituted 5 to 6 membered heteroaryl. In
embodiments, R** and R*! are optionally bonded together to form unsubstituted 3 to 6 membered
cycloalkyl, unsubstituted 3 to 6 membered heterocycloalkyl, unsubstituted 5 to 6 membered aryl,
or unsubstituted 5 to 6 membered heteroaryl. In embodiments, R***is as described herein,

including embodiments thereof.

[0392] In embodiments, when X' is S, X% is N or CR*. In embodiments, when X’ is NH, X° is
N or CR??. In embodiments, when X’ is NR**4, X% is CR?} or N. In embodiments, when X’ is
0, X%is N, CH, or CR%. In embodiments, X’ is S and X®is CH. In embodiments, p is 2, 3, or 4.

In embodiments, p is 2. In embodiments, p is 3. In embodiments, p is 4.

[0393] In embodiments, the compound of formula (IIT) has the following formula:

R® (I1I(S)) or (III(R)).

[0394] In embodiments, the compound of formula (IIT) has the following formula:
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(I111).

[0395] In embodiments, the compound of formula (II11) has the following formula:

R" R3

RO (I11(S)) or R® (IIT1(R)).

[0396] In embodiments, the compound of formula (IIT) has the following formula:

7° N—

~ s = N S/ N—
S H NS }ﬁ
5 o (ETP204) or o (ETP206).

[0397] In embodiments, the compound of formula (I) has the following formula:

R' R3
R o
S
p
X1 7 N\
R157/x< 2 R O)\(/ R®
X
R14 A R12 R6
R Iv).

[0398] The symbol p, R!, R, R’ R* R’ RS R’ R!° and R!! are as described herein, including

embodiments thereof.

10 [0399] In embodiments, R'> R3, R and R!® are independently hydrogen, halogen (e.g. —F, -
Cl, -Br, or —I), -N3, -CF3, -CCl3, -CBr3,- CL3, -CN, -CHO, -OR*M _NR*MR3M _COOR*M -
CONR34MR35M, -NOZ, -SR36M, -SOn13R34M, -SOn130R34M, -SOn13NR34MR35M, -NI‘INR34MR35M, _
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ONR*MR¥M _NHC(O)NHNR*MR*M (e g -OH, -OCH3, -NH2, -NHCH3, NCH3NCH3, -
COOH, -COOCHs;, -CONHz, -CONHCH3, -NO», -SH, -SCHj3, -SOH, -SOCH3;, -SO:H, -SO,CH;,
-S(O)OH, -S(0)OCHj3, -S(0):H, S(0),0CHj3, -S(O)NH>, -S(O)NHCH3, -S(0)2NH,,
S(0)NHCH3;, -NHNH,, -NHNHCH3, -NHNCH3CH3, -ONHz, -ONHCH3, -NHC(O)NHNH,, or -
NHC(O)NHNHCH3), substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-C3), substituted
or unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to 5 membered, 2 to 3 membered),
substituted or unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or Cs), substituted or unsubstituted
heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered), substituted or
unsubstituted aryl (e.g., Cs-Cg, Cs-Cs, or phenyl), or substituted or unsubstituted heteroaryl (e.g.,

5 to 8 membered, 5 to 6 membered, or 6 membered).

[0400] In embodiments, R'2, R, R!* and R'° are independently hydrogen, halogen (e.g. —F, -
Cl, -Br, or —I), -N3, -CF3, -CCls, -CBr3,- CI3, -CN, -CHO, -OR*™, -NR*MR**M _.COOR*M, -
CONRM*MR3M__NO,, -SR3M, _$0,13R>*™ -SOn130R*M, -SOnsNRIMMR3M _NHNRMMRIM
ONR*MR¥M _NHC(O)NHNR*MR*M (e g -OH, -OCH3, -NH2, -NHCH3, NCH3NCH3, -
COOH, -COOCHs;, -CONHz, -CONHCH3, -NO», -SH, -SCHj3, -SOH, -SOCH3;, -SO:H, -SO,CH;,
-S(O)OH, -S(0)OCHj3, -S(0):H, S(0),0CHj3, -S(O)NH>, -S(O)NHCH3, -S(0)2NH,,
S(0)NHCH3;, -NHNH,, -NHNHCH3, -NHNCH3CH3, -ONHz, -ONHCH3, -NHC(O)NHNH,, or -
NHC(O)NHNHCHj3), R*2-substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C;-C3), R**-
substituted or unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to S membered, 2 to 3
membered), R***-substituted or unsubstituted cycloalkyl (e.g., C3-Cs, C3-C3, or C3), R**-
substituted or unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4
membered), R***- substituted or unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or phenyl), or R¥%-
substituted or unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6 membered, or 6 membered).
[0401] In embodiments, R'2, R, R!* and R'° are independently hydrogen, halogen (e.g. —F, -
Cl, -Br, or —I), -N3, -CF3, -CCls, -CBr3,- CI3, -CN, -CHO, -OR*™, -NR*MR**M _.COOR*M, -
CONRM*MR3M__NO,, -SR3M, _$0,13R>*™ -SOn130R*M, -SOnsNRIMMR3M _NHNRMMRIM
ONR*MR¥M _NHC(O)NHNR*MR*M (e g -OH, -OCH3, -NH2, -NHCH3, NCH3NCH3, -
COOH, -COOCHs;, -CONHz, -CONHCH3, -NO», -SH, -SCHj3, -SOH, -SOCH3;, -SO:H, -SO,CH;,
-S(O)OH, -S(0)OCHj3, -S(0):H, S(0),0CHj3, -S(O)NH>, -S(O)NHCH3, -S(0)2NH,,
S(0)NHCH3;, -NHNH,, -NHNHCH3, -NHNCH3CH3, -ONHz, -ONHCH3, -NHC(O)NHNH,, or -
NHC(O)NHNHCH3), unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-C3), unsubstituted
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heteroalkyl (e.g., 2 to 8 membered, 2 to S membered, 2 to 3 membered), unsubstituted cycloalkyl
(e.g., C3-Cs, C3-C;3, or Cs), unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6
membered, or 4 membered), unsubstituted aryl (e.g., Cs-Cs, Cs-Ce, or phenyl), or unsubstituted

heteroaryl (e.g., 5 to 8 membered, 5 to 6 membered, or 6 membered).

[0402] In embodiments, R'2, R, R!* and R'° are independently hydrogen, halogen (e.g. —F, -
Cl, -Br, or -I), -OH, -OCHjs, -NH2, -NHCH3, NCH3NCH;3, -COOH, -COOCH3, -CONHa, -
CONHCH3;, -NO», -SH, -SCH3, -SOH, -SOCH3;, -SO;H, -SO,CHjs, -S(O)OH, -S(O)OCH3, -
S(O):H, S(0):0CHs3, -S(O)NHs, -S(O)NHCH3, -S(0):NHz, S(0);NHCH;, -NHNH,, -
NHNHCHj, -NHNCH;CHs, -ONH3, -ONHCH;3, -NHC(O)NHNH,, or -NHC(O)NHNHCH3),
R**3_substituted or unsubstituted C1-Cs alkyl, R**3-substituted or unsubstituted 2 to 3 membered
heteroalkyl, R***-substituted or unsubstituted C3-Cs cycloalkyl, R***-substituted or unsubstituted
5 to 6 membered heterocycloalkyl, R**3-substituted or unsubstituted phenyl, or R***-substituted
or unsubstituted 5 to 6 membered heteroaryl. In embodiments, R'?, R, R** and R are
independently hydrogen, —F, -Cl, -Br,—1, -OH, -OH, -OCH3, -NH2, -NHCH3, NCH3NCHj3, -
COOH, -COOCHj3, -CONH, -CONHCH3, -NO», -SH, -SCH3, -SOH, -SOCH3, -SO2H, -SO,CH3,
_S(0)OH, -S(0)OCHs, -S(0):H, S(0);0CH;, -S(O)NHz, -S(O)NHCH3, -S(0);NH;,
S(0);NHCH3, -NHNH,, -NHNHCH3, -NHNCH;CHs, -ONH,, -ONHCH3, -NHC(O)NHNHS, o -
NHC(O)NHNHCH3), unsubstituted Ci-Cs alkyl, unsubstituted 2 to 3 membered heteroalkyl,
unsubstituted Cs-Cs cycloalkyl, unsubstituted 5 to 6 membered heterocycloalkyl, unsubstituted
ompoun, or unsubstituted 5 to 6 membered heteroaryl. In embodiments, R***is as described

herein, including embodiments thereof.

[0403] In embodiments, R**M R3*M R3M and R*M are independently hydrogen, substituted or
unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-C3), substituted or unsubstituted heteroalkyl (e.g., 2
to 8 membered, 2 to 5 membered, 2 to 3 membered), substituted or unsubstituted cycloalkyl

(e.g., C3-Cs, C3-Cs, or C3), substituted or unsubstituted heterocycloalkyl (e.g., 3 to 8 membered,

3 to 6 membered, or 4 membered), substituted or unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or
phenyl), or substituted or unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6 membered, or 6
membered). In embodiments, R¥*M R3*M R*M and R*M are independently hydrogen, R**-
substituted or unsubstituted alkyl (e.g., C1-Cs, Ci-Cs, or C1-C3), R***-substituted or unsubstituted

heteroalkyl (e.g., 2 to 8 membered, 2 to 5 membered, 2 to 3 membered), R**-substituted or
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unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or C3), R*-substituted or unsubstituted
heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered), R*?-substituted or
unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or phenyl), or R*2-substituted or unsubstituted heteroaryl
(e.g., 5 to 8 membered, 5 to 6 membered, or 6 membered). In embodiments, R¥M R3*M R3*M

and R**M

are independently hydrogen, unsubstituted alkyl (e.g., C1-Csg, C1-Cs, or C1-C3),
unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to S membered, 2 to 3 membered),
unsubstituted cycloalkyl (e.g., C3-Csg, C3-Cs, or C3), unsubstituted heterocycloalkyl (e.g., 3 to 8
membered, 3 to 6 membered, or 4 membered), unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or phenyl),
or unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6 membered, or 6 membered). In

embodiments, R** is as described herein, including embodiments thereof.
[0404] The symbol n13is 1 or 2. In embodiments, n13 is 1. In embodiments, n13 is 1.

[0405] X'is CRMRMA O, NR*4 orS. X?is CR?2R?4 O, NR??A or S. In embodiments, X!
is CR*'R?'A, In embodiments, X'is O or S. In embodiments, X! is NR>'A. In embodiments, X'
is S. In embodiments, X' is O. In embodiments, X? is CR??R??A, O, NR**2 or S. In
embodiments, X? is CR??R??A, In embodiments, X?is O or S. In embodiments, X? is NR*?A, In

embodiment, In embodiments, X? is O. In embodiments, X? is S.

[0406] In embodiments, R> and R® are independently unsubstituted C1-Cs alkyl or
unsubstituted 3 to 5 membered cycloalkyl. In embodiments, R7, R®, R?, and R' are
independently be hydrogen, halogen (e.g. —F, -Cl, -Br, or —I), unsubstituted methyl, -OCH3 or -
O(CH,),=CH,. In embodiments, R! is -CN or unsubstituted 2 to 5 membered heteroalkyl. In
embodiments, R! is —CN. In embodiments, R! is -COOCH;3. In embodiments, R is
unsubstituted methyl. In embodiments, R? is C1-C3 unsubstituted alkyl. In embodiments, when
R'is —CN, R? is unsubstituted methyl. In embodiments, R?> and R* are hydrogen. In

embodiments, R1° and R are hydrogen. In embodiments, R'2, R, R!* and R'® are hydrogen.

[0407] In embodiments, R!2Z, R R R R2! R2!4 R22 and R?2A are independently hydrogen,
halogen (e.g. -F, -Cl, -Br, or 1), -N3, -CF3, -CCls, -CBr3,- CI;, -CN, -CHO, -OR*M -
NR¥*MR3M _COOR*M, .CONR**MR*M _NO,, -SR*M SO, 3R*M, -SOn30R*M, -
SOLsNRM*MR¥M _NHNR*MR¥M _ONR*MR3M, NHC(O)NHNR*MR¥M (e ¢ . -OH, -OCH, -
NH2, -NHCH3, NCH3NCH3, -COOH, -COOCH3, -CONH,, -CONHCH3;, -NO», -SH, -SCHjs, -
SOH, -SOCH3, -SO:H, -SO:CH, -S(0)OH, -S(0)OCH;, -8(0)2H, $(0):0CH:;, -S(O)NH, -
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S(O)NHCHjs, -S(0):NHz, S(0);NHCHj3 -NHNH,, -NHNHCH3, -NHNCH;3CH3, -ONHy, -
ONHCHj3, -NHC(O)NHNH>, or -NHC(O)NHNHCH3), substituted or unsubstituted alkyl (e.g.,
C1-Cs, C1-Cs, or C1-Cs), substituted or unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to 5
membered, 2 to 3 membered), substituted or unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or Cs),
substituted or unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4
membered), substituted or unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or phenyl), or substituted or

unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6 membered, or 6 membered).

[0408] In embodiments, R!2 R!* R!* R R2 R2!A R22 and R?** are independently
hydrogen, halogen (e.g. —F, -Cl, -Br, or 1), -N3, -CF3, -CCls, -CBr3,- CL;, -CN, -CHO, -OR*M, -
NR*MR¥M _COOR*M, -CONR*™MR*M _NO,, -SR*M, -SO13R*M, -§0,130R*™M, -
SOusNR#MR3M _NHNRMMR3M _ONR3MR3M -NHC(O)NHNR34MR35M (e.g., -OH, -OCHs, -
NH2, -NHCH3, NCH3NCHs, -COOH, -COOCH3, -CONH», -CONHCH3, -NO, -SH, -SCH3, -
SOH, -SOCHjs, -SO2H, -SO2CHj3, -S(O)OH, -S(O)OCH3, -S(0):H, S(0),OCHs3, -S(O)NHy, -
S(O)NHCHj3, -S(0)2NHa, S(0)NHCH3 -NHNH,, -NHNHCH3, -NHNCH3CH3, -ONH,, -
ONHCH3, -NHC(O)NHNHj,, or -NHC(O)NHNHCH3), R**-substituted or unsubstituted alkyl
(e.g., C1-Cs, C1-Cs, or C1-C3), R¥*%substituted or unsubstituted heteroalkyl (e.g., 2 to 8
membered, 2 to 5 membered, 2 to 3 membered), R***-substituted or unsubstituted cycloalkyl
(e.g., C3-Cs, C3-C3, or C3), R*%- substituted or unsubstituted heterocycloalkyl (e.g., 3 to 8
membered, 3 to 6 membered, or 4 membered), R***- substituted or unsubstituted aryl (e.g., Cs-Cs,
Cs-Cs, or phenyl), or R*- substituted or unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6

membered, or 6 membered).

[0409] In embodiments, R'2, R R R R2! R2!4 R22 and R?2A are independently hydrogen,
halogen (e.g. -F, -Cl, -Br, or 1), -N3, -CF3, -CCls, -CBr3,- CI;, -CN, -CHO, -OR*M -
NR*MR¥M _COOR*M, -CONR*™MR*M _NO,, -SR*M, -SO13R*M, -§0,130R*™M, -
SOusNR#MR3M _NHNRMMR3M _ONR3MR3M -NHC(O)NHNR34MR35M (e.g., -OH, -OCHs, -
NH2, -NHCH3, NCH3NCHs, -COOH, -COOCH3, -CONH», -CONHCH3, -NO, -SH, -SCH3, -
SOH, -SOCHjs, -SO2H, -SO2CHj3, -S(O)OH, -S(O)OCH3, -S(0):H, S(0),OCHs3, -S(O)NHy, -
S(O)NHCHj3, -S(0)2NHa, S(0)NHCH3 -NHNH,, -NHNHCH3, -NHNCH3CH3, -ONH,, -
ONHCH3, -NHC(O)NHNH, or -NHC(O)NHNHCH3), unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or
C1-Cs), unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to 5 membered, 2 to 3 membered),
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unsubstituted cycloalkyl (e.g., C3-Cg, C3-Cs, or Cs), unsubstituted heterocycloalkyl (e.g., 3 to 8
membered, 3 to 6 membered, or 4 membered), unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or phenyl),

or unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6 membered, or 6 membered).

[0410] In embodiments, R'2, RB R R R2! R2!4 R22 and R?2A are independently hydrogen,
halogen (e.g. —F, -Cl, -Br, or —I), -OH, -OCHj3, -NH2, -NHCH3, NCH3NCH3, -COOH, -
COOCHs3, -CONH3, -CONHCH3, -NO», -SH, -SCH3, -SOH, -SOCH3, -SO>H, -SO,CH3, -
S(0)OH, -S(0)OCH;, -S(O):H, S(0),0CHs3, -S(O)NH, -S(0)NHCH3, -S(0);NHz,
S(0):NHCH3, -NHNH,, -NHNHCH3, -NHNCH;CHs, -ONH, -ONHCH3, -NHC(O)NHNH3, or -
NHC(O)NHNHCHj3), R*2-substituted or unsubstituted C1-C3 alkyl, R¥3-substituted or
unsubstituted 2 to 3 membered heteroalkyl, R**-substituted or unsubstituted C3-Cs cycloalkyl,
R**_substituted or unsubstituted 5 to 6 membered heterocycloalkyl, R**?-substituted or

unsubstituted phenyl, or R*3-substituted or unsubstituted 5 to 6 membered heteroaryl.

[0411] In embodiments, R!2, R R R R2! R2!4 R22 and R?2A are independently hydrogen,
-F, -Cl, -Br,—1, -OH, -OH, -OCHj3, -NH2, -NHCHj3, NCH3NCH3, -COOH, -COOCH;3, -CONHa, -
CONHCH3, -NO», -SH, -SCHj3, -SOH, -SOCH3, -SO2H, -SO,CHj3, -S(O)OH, -S(O)OCH3, -
S(0)2H, S(0),0CH3, -S(O)NH2», -S(O)NHCHj3, -S(0)NHa, S(0)NHCH3 -NHNH, -
NHNHCHj3, -NHNCH;3CH3s, -ONH;, -ONHCH3, -NHC(O)NHNH23, or -NHC(O)NHNHCH3),
unsubstituted C1-Cs alkyl, unsubstituted 2 to 3 membered heteroalkyl, unsubstituted Cs-Cs
cycloalkyl, unsubstituted 5 to 6 membered heterocycloalkyl, unsubstituted phenyl, or

unsubstituted 5 to 6 membered heteroaryl.

[0412] In embodiments, R'2Z, R R R! R2! R*'A R?2 and R??4 are fused to form substituted
or unsubstituted 5 or 6 membered heterocycloalkyl, substituted or unsubstituted 5 or 6 membered
aryl, or substituted or unsubstituted 5 or 6 membered heteroaryl. In embodiments, R!?, R} R
RIPR2L RMA R22 and R??A are fused to form R**?-substituted or unsubstituted 5 or 6 membered
heterocycloalkyl, R**3-substituted or unsubstituted 5 or 6 membered aryl, or R**3-substituted or
unsubstituted 5 or 6 membered heteroaryl. In embodiments, R'2, R13, R4 R R2 R4 R22 and
R22A are fused to form unsubstituted 5 or 6 membered heterocycloalkyl, unsubstituted 5 or 6

membered aryl, or unsubstituted 5 or 6 membered heteroaryl. In embodiments, R**is as

described herein, including embodiments thereof.
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[0413] In embodiments, R'2, R, R!* and R'° are independently substituted or unsubstituted
alkyl (e.g., C1-Cs, C1-Cs, or C1-C3). In embodiments, R'2, R13, R4 R R* R4 R22 and R??A
are independently substituted or unsubstituted C1-Cs alkyl. In embodiments, R!2, R> R} R
R2! R2'A R22 and R*% are independently substituted or unsubstituted C1-Cs alkyl. In
embodiments, R'2, R, R RIS R2! R4 R22 and R?24 are independently substituted or
unsubstituted C1-Cs alkyl. In embodiments, R!2, R!*, R R! R R2'A R?2 and R?** are
independently R**3-substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-C3). In
embodiments, R!2, R, R RIS R2! R¥4 R2? and R224 are independently R**?-substituted or
unsubstituted C1-Cs alkyl. In embodiments, R!2, R13, R4, RS R2!, R4 R22 and R*2A are
independently R**3-substituted or unsubstituted Ci-Cs alkyl. In embodiments, R!2, R!3, R!* R
R2! R2'A R22 and R¥% are independently R*¥-substituted or unsubstituted C1-Cs alkyl. In
embodiments, R12, R, R and R are independently unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or
C1-C3). In embodiments, R'2, R3, R* R¥ R2 R4 R22 and R??4 are independently
unsubstituted C1-Cs alkyl. In embodiments, R!2, R13, R4, RS R2!, R4 R22 and R*2A are
independently unsubstituted C1-Cs alkyl. In embodiments, R!?, R!?>, R!* R! R2! R2?!A R22 and
R?2A are independently unsubstituted Ci-Cs alkyl. In embodiments, R** is as described herein,

including embodiments thereof.

[0414] In embodiments, R!2, R, R R R* R4 R22 and R?2A are independently
substituted or unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to S membered, 2 to 3
membered). In embodiments, R'2, R13, R4 R15 R2! R4 R22 and R*?A are independently
substituted or unsubstituted 2 to 8 membered heteroalkyl. In embodiments, R*?, R13 R!* R'
R2! R2'A R22 and R¥% are independently substituted or unsubstituted 2 to 5 membered
heteroalkyl. In embodiments, R!2, R, R R!®R2! R2'A R22 and R?** are independently
substituted or unsubstituted 2 to 3 membered heteroalkyl. In embodiments, R*?, R13 R!* R'
R2! R2'A R22 and R¥% are independently R*-substituted or unsubstituted heteroalkyl (e.g., 2 to
8 membered, 2 to 5 membered, 2 to 3 membered). In embodiments, R!2, R!?>, R!* R!> R R2!A
R22 and R%2A are independently R***-substituted or unsubstituted 2 to 8 membered heteroalkyl.
In embodiments, R!2, R R R R2! R2!4 R22 are R?** independently R***-substituted or
unsubstituted 2 to 5 membered heteroalkyl. In embodiments, R!?, R3, R* R!¥ R?! R*'A R22

R22A

and are independently R**?-substituted or unsubstituted 2 to 3 membered heteroalkyl. In

embodiments, R!2, R13, R1* R R2! R¥4 R22 and R?2A are independently unsubstituted
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heteroalkyl (e.g., 2 to 8 membered, 2 to 5 membered, 2 to 3 membered). In embodiments, R'%,
R!? R!* RIRZ R2A R22 and R??4 are independently unsubstituted 2 to 8 membered
heteroalkyl. In embodiments, R!2, R, R R!®R2! R2'A R22 and R?** are independently
unsubstituted 2 to 5 membered heteroalkyl. In embodiments, R!?, R3, R* R!¥ R?! R*'A R22
and R?** are independently unsubstituted 2 to 3 membered heteroalkyl. In embodiments, R*** is

as described herein, including embodiments thereof.

[0415] In embodiments, R!2, R, R R R R4 R22 and R?2A are independently
substituted or unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or C3). In embodiments, R'?, R, R,
R R RYMA R22 and R?*4 are independently substituted or unsubstituted 3 to 8 membered
cycloalkyl. In embodiments, R'2, R13, R* R R* R4 R22 and R2? are independently
substituted or unsubstituted 3 to 5 membered cycloalkyl. In embodiments, R>, R} R4 R!° R}
R2'A R22 and R¥4 are independently substituted or unsubstituted 3 membered cycloalkyl. In
embodiments, R'2, R, R RIS R2! R4 R22 and R?24 are independently substituted or
unsubstituted 4 membered cycloalkyl. In embodiments, R!2 R R RS R2! R2!A R?22 and
R224 are independently substituted or unsubstituted 5 membered cycloalkyl. In embodiments,
R!2 R} RM RIPR2 RZA R22 and R?A are independently R***-substituted or unsubstituted
cycloalkyl (e.g., C3-Cs, C3-Cs, or C3). In embodiments, R'2, R!3, R¥ R!* R* R*'A R?2 and
R?2A are independently R**-substituted or unsubstituted 3 to 8 membered cycloalkyl. In
embodiments, R!2, R, R RIS R2! R¥4 R2? and R224 are independently R**?-substituted or
unsubstituted 3 to 5 membered cycloalkyl. In embodiments, R!2, R3, R* R R R*'4 R?? and
R?2A are independently R*¥*-substituted or unsubstituted 3 membered cycloalkyl. In
embodiments, R!2, R, R RIS R2! R¥4 R2? and R224 are independently R**?-substituted or
unsubstituted 4 membered cycloalkyl. In embodiments, R!2 R R RS R2! R2!A R?22 and
R?2A are independently R*¥*-substituted or unsubstituted 5 membered cycloalkyl. In
embodiments, R!2, R13, R1* R R2! R¥4 R22 and R?2A are independently unsubstituted
cycloalkyl (e.g., C3-Cs, C3-Cs, or C3). In embodiments, R'2, R!3, R¥ R!* R* R*'A R?2 and
R224 are independently unsubstituted 3 to 8 membered cycloalkyl. In embodiments, R'2, R1,
R RIPRZ R2A R2 and R??4 are independently unsubstituted 3 to 5 membered cycloalkyl. In
embodiments, R12, R13, R1* R R2! R*4 R?2 and R?2A are independently unsubstituted 3
membered cycloalkyl. In embodiments, R'2, R, R* R R? R4 R22 and R?? are
independently unsubstituted 4 membered cycloalkyl. In embodiments, R!>, R R!4 R!®> R},
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R2'A R22 and R¥2 are independently unsubstituted 5 membered cycloalkyl. In embodiments,

R*%is as described herein, including embodiments thereof.

[0416] In embodiments, R!2, R R R R R4 R22 and R?2A are independently
substituted or unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4
membered). In embodiments, R'2, R13, R4 R15 R2! R4 R22 and R*?A are independently
substituted or unsubstituted 3 to 6 membered heterocycloalkyl. In embodiments, R'?, R} R4,
RIPR2 RYMA R22 and R4 are independently substituted or unsubstituted 4 membered
heterocycloalkyl. In embodiments, R'2, R} R RS R2! R2'4 R22 and R*2A are independently
substituted or unsubstituted 5 membered heterocycloalkyl. In embodiments, R!2, R} R!* R
R2! R2'A R22 and R¥% are independently substituted or unsubstituted 6 membered
heterocycloalkyl. In embodiments, R'2, R} R RS R2! R2'4 R22 and R*2A are independently
R**3_substituted or unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4
membered). In embodiments, R'2, R, R R R?! R4 R22 and R??A are independently R*?-
substituted or unsubstituted 3 to 6 membered heterocycloalkyl. In embodiments, R'?, R} R4,
RIS R RYMA R22 and R4 are independently R**-substituted or unsubstituted 4 membered
heterocycloalkyl. In embodiments, R'2, R} R RS R2! R2'4 R22 and R*2A are independently
R**3_substituted or unsubstituted 5 membered heterocycloalkyl. In embodiments, R!2, R13 R,
RIS R RYMA R22 and R4 are independently R**-substituted or unsubstituted 6 membered
heterocycloalkyl. In embodiments, R'2, R} R RS R2! R2'4 R22 and R*2A are independently
unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered). In
embodiments, R'2, R, R R R2! R*4 R2? and R?24 are independently unsubstituted 3 to 6
membered heterocycloalkyl. In embodiments, R!2, R}, R R R2! R2!4 R22 and R4 are
independently unsubstituted 4 membered heterocycloalkyl. In embodiments, R!2, R13, R!* R
R2! R2'A R22 and R¥% are independently unsubstituted 5 membered heterocycloalkyl. In
embodiments, R12, R13, R* R R2!, R4 R?2 and R??A are independently unsubstituted 6
membered heterocycloalkyl. In embodiments, R**? is as described herein, including

embodiments thereof.

[0417] In embodiments, R!2, R, R R R R4 R22 and R?2A are independently

substituted or unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or phenyl). In embodiments, R'2, R, R™,

RIPR2 RYMA R22 and R4 are independently substituted or unsubstituted 5 to 6 membered aryl.
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In embodiments, R'2, R R R R2! R2!4 R22 and R*24 are independently substituted or
unsubstituted 5 membered aryl. In embodiments, R12, R13, R4, R R} R2!4 R22 and R?2A are
independently substituted or unsubstituted 6 membered aryl. In embodiments, R!2, R!3, R} R
R2! R2' R22 and R¥4 are independently R*%-substituted or unsubstituted aryl (e.g., Cs-Cs, Cs-
Cs, or phenyl). In embodiments, R!2, R!> R R!*R2 R2!A R22 and R*** are independently
R**3_gubstituted or unsubstituted 5 to 6 membered aryl. In embodiments, R!>, R} R4 R!> R?!,
R2'A R22 and R¥4 are independently b R**?-substituted or unsubstituted 5 membered aryl. In
embodiments, R!2, R, R RIS R2! R¥4 R2? and R224 are independently R**?-substituted or
unsubstituted 6 membered aryl. In embodiments, R12, R13, R4, R R2! R?!4 R22 and R?2A are
independently unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or phenyl). In embodiments, R'?, R, R™,
RIPR2 RYMA R22 and R4 are independently unsubstituted 5 to 6 membered aryl. In
embodiments, R'2, R, R RIS R2! R4 R2? and R¥% are independently unsubstituted 5
membered aryl. In embodiments, R!2, R¥® R!¥ R!* R2?! R2'A R22 and R*** are independently
unsubstituted 6 membered aryl. In embodiments, R**? is as described herein, including

embodiments thereof.

[0418] In embodiments, R!2, R, R R R* R4 R22 and R?2A are independently
substituted or unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6 membered, or 6 membered).
In embodiments, R'2, R R R R2! R2!4 R22 and R*24 are independently substituted or
unsubstituted 5 to 6 membered heteroaryl. In embodiments, R!2, R13, R4 R R2! R?!4 R22 and
R224 are independently substituted or unsubstituted 5 membered heteroaryl. In embodiments,
R!2 R RM RIS R2 RZA R22 and R¥A are independently substituted or unsubstituted 6
membered heteroaryl. In embodiments, R!2, R3, R4 RIS R* R4 R?? and R??A are
independently R**3-substituted or unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6
membered, or 6 membered). In embodiments, R!?2, R>, R R!® R R2A R?2 and R?? are
independently R**-substituted or unsubstituted 5 to 6 membered heteroaryl. In embodiments,
R!2 R R¥ RIPR2 R2A R22 and R¥ are independently R**-substituted or unsubstituted 5
membered heteroaryl. In embodiments, R!2, R3, R4 RIS R* R4 R?? and R??A are
independently R**3-substituted or unsubstituted 6 membered heteroaryl. In embodiments, R'?,
R!? R R R RZA R and R2?4 are independently unsubstituted heteroaryl (e.g., 5 to 8
membered, 5 to 6 membered, or 6 membered). In embodiments, R!2, R R RS R2! R2!A R22

R224 are independently unsubstituted 5 to 6 membered heteroaryl. In embodiments, R'2, R,
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R RIS R2 RZA R2 and R2?4 are independently unsubstituted 5 membered heteroaryl. In
embodiments, R12, R13, R* R R2!, R4 R?2 and R??A are independently unsubstituted 6
membered heteroaryl. In embodiments, R**? is as described herein, including embodiments

thereof.

[0419] In embodiments, R!2, R, R R!5 R2L R2!A R and R?** are independently
hydrogen, halogen (e.g. —F, -Cl, -Br, or 1), -N3, -CF3, -CCls, -CBr3,- CL;, -CN, -CHO, -OR*M, -
NR*MR¥M _COOR*M, -CONR*™MR*M _NO,, -SR*M, -SO13R*M, -§0,130R*™M, -
SOusNR#MR3M _NHNRMMR3M _ONR3MR3M -NHC(O)NHNR34MR35M (e.g., -OH, -OCHs, -
NH2, -NHCH3, NCH3NCHs, -COOH, -COOCH3, -CONH», -CONHCH3, -NO, -SH, -SCH3, -
SOH, -SOCHjs, -SO2H, -SO2CHj3, -S(O)OH, -S(O)OCH3, -S(0):H, S(0),OCHs3, -S(O)NHy, -
S(O)NHCHj3, -S(0)2NHa, S(0)NHCH3 -NHNH,, -NHNHCH3, -NHNCH3CH3, -ONH,, -
ONHCHj3, -NHC(O)NHNH>, or -NHC(O)NHNHCH3), substituted or unsubstituted alkyl (e.g.,
C1-Cs, C1-Cs, or C1-Cs), substituted or unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to 5
membered, 2 to 3 membered), substituted or unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or Cs),
substituted or unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4
membered), substituted or unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or phenyl), or substituted or

unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6 membered, or 6 membered).

[0420] In embodiments, R!2, R, R4 R15 R2L R2!A R and R?** are independently
hydrogen, halogen (e.g. —F, -Cl, -Br, or 1), -N3, -CF3, -CCls, -CBr3,- CL;, -CN, -CHO, -OR*M, -
NR*MR¥M _COOR*M, -CONR*™MR*M _NO,, -SR*M, -SO13R*M, -§0,130R*™M, -
SOnsNRMMRIM _NHNRMMR3M _ONR3MR3M _NHC(O)NHNRM*MR3M (e g | -OH, -OCH3, -
NH2, -NHCH3, NCH3NCHs, -COOH, -COOCH3, -CONH», -CONHCH3, -NO, -SH, -SCH3, -
SOH, -SOCHjs, -SO2H, -SO2CHj3, -S(O)OH, -S(O)OCH3, -S(0):H, S(0),OCHs3, -S(O)NHy, -
S(O)NHCHj3, -S(0)2NHa, S(0)NHCH3 -NHNH,, -NHNHCH3, -NHNCH3CH3, -ONH,, -
ONHCH3, -NHC(O)NHNHj,, or -NHC(O)NHNHCH3), R**-substituted or unsubstituted alkyl
(e.g., C1-Cs, C1-Cs, or C1-C3), R¥*%substituted or unsubstituted heteroalkyl (e.g., 2 to 8
membered, 2 to 5 membered, 2 to 3 membered), R***-substituted or unsubstituted cycloalkyl
(e.g., C3-Cs, C3-C3, or C3), R*%- substituted or unsubstituted heterocycloalkyl (e.g., 3 to 8

membered, 3 to 6 membered, or 4 membered), R***- substituted or unsubstituted aryl (e.g., Cs-Cs,
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Cs-Cs, or phenyl), or R*- substituted or unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6

membered, or 6 membered).

[0421] In embodiments, R!2, R, R R15 R2L R2'A R and R?** are independently
hydrogen, halogen (e.g. —F, -Cl, -Br, or 1), -N3, -CF3, -CCls, -CBr3,- CL;, -CN, -CHO, -OR*M, -
NR*MR¥M _COOR*M, -CONR*™MR*M _NO,, -SR*M, -SO13R*M, -§0,130R*™M, -
SOusNR#MR3M _NHNRMMR3M _ONR3MR3M -NHC(O)NHNR34MR35M (e.g., -OH, -OCHs, -
NH2, -NHCH3, NCH3NCHs, -COOH, -COOCH3, -CONH», -CONHCH3, -NO, -SH, -SCH3, -
SOH, -SOCHjs, -SO2H, -SO2CHj3, -S(O)OH, -S(O)OCH3, -S(0):H, S(0),OCHs3, -S(O)NHy, -
S(O)NHCHj3, -S(0)2NHa, S(0)NHCH3 -NHNH,, -NHNHCH3, -NHNCH3CH3, -ONH,, -
ONHCH3, -NHC(O)NHNH, or -NHC(O)NHNHCH3), unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or
C1-Cs), unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to 5 membered, 2 to 3 membered),
unsubstituted cycloalkyl (e.g., C3-Cg, C3-Cs, or Cs), unsubstituted heterocycloalkyl (e.g., 3 to 8
membered, 3 to 6 membered, or 4 membered), unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or phenyl),

or unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6 membered, or 6 membered).

[0422] In embodiments, R!2, R, R R15 R2L R2'A R and R?** are independently
hydrogen, halogen (e.g. —F, -Cl, -Br, or -I), -OH, -OCH3, -NH2, -NHCHj3, NCH3NCH;3, -COOH,
-COOCH3;, -CONH», -CONHCHj3, -NO3», -SH, -SCH3, -SOH, -SOCH3, -SO,H, -SO,CH3, -
S(O)OH, -S(0)OCH3, -S(0):H, S(0).0CHj3, -S(O)NH>, -S(O)NHCH3, -S(0)2NH,,
S(0)NHCH3;, -NHNH,, -NHNHCH3, -NHNCH3CH3, -ONHz, -ONHCH3, -NHC(O)NHNH,, or -
NHC(O)NHNHCHj3), R*2-substituted or unsubstituted C1-C3 alkyl, R¥3-substituted or
unsubstituted 2 to 3 membered heteroalkyl, R**-substituted or unsubstituted C3-Cs cycloalkyl,
R**_substituted or unsubstituted 5 to 6 membered heterocycloalkyl, R**?-substituted or
unsubstituted phenyl, or R*3-substituted or unsubstituted 5 to 6 membered heteroaryl. In
embodiments, R12, R13, R1* R15 R R2'A R22 and R?** are independently hydrogen, —F, -CI, -
Br,—1, -OH, -OH, -OCH3, -NH2, -NHCHj3, NCH3NCH3, -COOH, -COOCH3, -CONH_y, -
CONHCH3, -NO», -SH, -SCHj3, -SOH, -SOCH3, -SO2H, -SO,CHj3, -S(O)OH, -S(O)OCH3, -
S(0)2H, S(0),0CH3, -S(O)NH2», -S(O)NHCHj3, -S(0)NHa, S(0)NHCH3 -NHNH, -
NHNHCHj3, -NHNCH;3CH3s, -ONH;, -ONHCH3, -NHC(O)NHNH23, or -NHC(O)NHNHCH3),
unsubstituted C1-Cs alkyl, unsubstituted 2 to 3 membered heteroalkyl, unsubstituted Cs-Cs
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cycloalkyl, unsubstituted 5 to 6 membered heterocycloalkyl, unsubstituted phenyl, or

unsubstituted 5 to 6 membered heteroaryl.

[0423] In embodiments, R**M R3*M R3M and R*M are independently hydrogen, substituted or
unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-C3), substituted or unsubstituted heteroalkyl (e.g., 2
to 8 membered, 2 to 5 membered, 2 to 3 membered), substituted or unsubstituted cycloalkyl

(e.g., C3-Cs, C3-Cs, or C3), substituted or unsubstituted heterocycloalkyl (e.g., 3 to 8 membered,

3 to 6 membered, or 4 membered), substituted or unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or

phenyl), or substituted or unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6 membered, or 6

33M 34M 35M 36M
R3M R3M R R

membered). In embodiments, , and are independently hydrogen, R*-
substituted or unsubstituted alkyl (e.g., C1-Cs, Ci-Cs, or C1-C3), R***-substituted or unsubstituted
heteroalkyl (e.g., 2 to 8 membered, 2 to 5 membered, 2 to 3 membered), R**-substituted or
unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or C3), R*-substituted or unsubstituted
heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered), R*?-substituted or
unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or phenyl), or R*2-substituted or unsubstituted heteroaryl
(e.g., 5 to 8 membered, 5 to 6 membered, or 6 membered). In embodiments, R¥M R3*M R3*M
and R¥M are independently hydrogen, unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-C3),
unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to S membered, 2 to 3 membered),
unsubstituted cycloalkyl (e.g., C3-Csg, C3-Cs, or C3), unsubstituted heterocycloalkyl (e.g., 3 to 8
membered, 3 to 6 membered, or 4 membered), unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or phenyl),
or unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6 membered, or 6 membered). In

embodiments, R** is as described herein, including embodiments thereof.

[0424] In embodiments, the compound of formula (IV) has the following formula:

R' R3

(IV(S)) or (IV(R)).

[0425] In embodiments, the compound of formula (IV) has the following formula:
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av1).

[0426] In embodiments, the compound of formula (IV1) has the following formula:

(IV1(S)) or (IVI(R)).

[0427] In embodiments, the compound of formula (IV1) has the following formula:

R1 R3
R10 0
7
o] 7 S. N
R157/x< R O)ﬁ/ \R5
@]
R14 A R12 R6
R (IV2).

[0428] In embodiments, the compound of formula (IV2) has the following formula:

R157/\<
R14 O R6

(IV2(S))or  R'® R (IV2(R)).

[0429] In embodiments, the compound of formula (IV2) has the following formula:
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NC

O

O
E N S5 N
© o ( (ETP130).

[0430] In embodiments, the compound of formula (I) has the following formula:

V).

[0431] X! X2 p,R!,R% R* R* R° RS R’ R!° RMR!? and R" are as described herein,

5  including embodiments thereof.

[0432] In embodiments, R> and R® are independently unsubstituted C1-Cs alkyl or
unsubstituted 3 to 5 membered cycloalkyl. In embodiments, R7, R'°, and R!! are independently
hydrogen, halogen (e.g. —F, -Cl, -Br, or —I), unsubstituted methyl, -OCHj3 or -O(CH2),=CH,. In
embodiments, R! is -CN or unsubstituted 2 to 5 membered heteroalkyl. In embodiments, R is —
10  CN. R!may be -COOCHj3. In embodiments, R! is unsubstituted methyl. In embodiments, R? is
C:1-Cs unsubstituted alkyl. In embodiments, when R! is -CN, R? is unsubstituted methyl. In
embodiments, R*> and R* are hydrogen. In embodiments, R'® and R!! are hydrogen. In

embodiments, R'? and R" are hydrogen.

[0433] In embodiments, the compound of formula (V) has the following formula:

15 (V(S))or  R™ (V(R)).

[0434] In embodiments, the compound of formula (V) has the following formula:
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(V1).

[0435] In embodiments, the compound of formula (V1) has the following formula:

(VI(S))or R® R (VIR)).

[0436] In embodiments, the compound of formula (V1) has the following formula:

(V2).

[0437] In embodiments, the compound of formula (V2) has the following formula:

(V2(S))or  R™ R (V2(R)).

[0438] In embodiments, the compound of formula (V) has the following formula:
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(V3).

[0439] In embodiments, the compound of formula (V3) has the following formula:

(ETP128),

0
(ETP344), -0

(ETP382),
CN
Mer 0o
/ N—-Me
0] Me
(ETP406), \—O (ETP417),
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(ETP425), or

(ETP452).

[0440] In embodiments, the compound of formula (V) has the following formula:

CN

N S; N—Me

O Me (ETP341).

[0441] In embodiments, the compound of formula (V1) has the following formula:

(V4).
[0442] In embodiments, the compound of formula (V4) has the following formula:

R1 R3

R13 R
(VA(S))or  R™ (VA(R)).
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[0443] In embodiments, the compound of formula (V4) has the following formula:

(ETP493).

[0444] In embodiments, the compound of formula (I) has the following formula:

(VD).

[0445] X! X2 p,R!, R% R} R* R° RS R’ R!' R!2 RY and R!¢ are as described herein,
including embodiments thereof. In embodiments, R* and R° are independently unsubstituted Ci-
Cs alkyl or unsubstituted 3 to 5 membered cycloalkyl. In embodiments, R” and R!! are
independently hydrogen, halogen (e.g. —F, -Cl, -Br, or —I), unsubstituted methyl, -OCH3 or
-O(CH»),=CH,. In embodiments, R! is -CN or unsubstituted 2 to 5 membered heteroalkyl. In
embodiments, R! is —CN. In embodiments, R! is -COOCH;3. In embodiments, R is
unsubstituted methyl. In embodiments, R? is C1-C3 unsubstituted alkyl. In embodiments, when
R'is —CN, R? is unsubstituted methyl. In embodiments, R?> and R* are hydrogen. In
embodiments, R” and R!! are hydrogen. In embodiments, R'? and R'? are hydrogen. In

embodiments, R” and R'” are hydrogen.

[0446] In embodiments, R!7 is hydrogen, halogen (e.g. —F, -Cl, -Br, or 1), -N3, -CF3, -CCl3, -
CBr3,- CI3, -CN, -CHO, -OH, -NH,, -COOH, -CONH,, -NO>, -SH, -SO.Cl, -SOsH, -SO4H, -
SO,NH,, -NHNH,, -ONH,, -NHC(O)NHNH,. In embodiments, R!7 is substituted or
unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-C3). In embodiments, R is substituted or
unsubstituted C1-Cs alkyl. In embodiments, R'7 is substituted or unsubstituted C1-Cs alkyl. In

embodiments, R!7 is substituted or unsubstituted C1-Cs alkyl. In embodiments, R! is R
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substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-C3). In embodiments, R'" is R'7%-
substituted or unsubstituted C1-Cs alkyl. In embodiments, R! is R'72-substituted or unsubstituted
C:1-Cs alkyl. In embodiments, R'7 is R'73-substituted or unsubstituted C1-Cs alkyl. In
embodiments, R17? is as described herein, including embodiments thereof. In embodiments, R’
is unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-Cs). In embodiments, R'” is unsubstituted C1-Cs
alkyl. In embodiments, R'” is unsubstituted C1-Cs alkyl. In embodiments, R!” is unsubstituted

Ci-Cs alkyl.

[0447] In embodiments, R'7 is substituted or unsubstituted heteroalkyl (e.g., 2 to 8 membered,
2 to 5 membered, 2 to 3 membered). In embodiments, R'” is substituted or unsubstituted 2 to 8
membered heteroalkyl. In embodiments, R!” is substituted or unsubstituted 2 to 5 membered
heteroalkyl. In embodiments, R'” is substituted or unsubstituted 2 to 3 membered heteroalkyl.
In embodiments, R'7 is R7-substituted or unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to
5 membered, 2 to 3 membered). In embodiments, R'" is R'7*-substituted or unsubstituted 2 to 8
membered heteroalkyl. In embodiments, R!” is R!7-substituted or unsubstituted 2 to 5
membered heteroalkyl. In embodiments, R!” is R!™-substituted or unsubstituted 2 to 3
membered heteroalkyl. In embodiments, R!7 is unsubstituted heteroalkyl (e.g., 2 to 8 membered,
2 to 5 membered, 2 to 3 membered). In embodiments, R!7 is unsubstituted 2 to 8 membered
heteroalkyl. In embodiments, R!” is unsubstituted 2 to 5 membered heteroalkyl. In
embodiments, R is unsubstituted 2 to 3 membered heteroalkyl. In embodiments, R is as

described herein, including embodiments thereof.

[0448] In embodiments, R'7 is substituted or unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or
Cs). In embodiments, R' is substituted or unsubstituted 3 to 8 membered cycloalkyl. In
embodiments, R” is substituted or unsubstituted 3 to 5 membered cycloalkyl. In embodiments,
R!7is substituted or unsubstituted 3 membered cycloalkyl. In embodiments, R!” is substituted or
unsubstituted 4 membered cycloalkyl. In embodiments, R'” is substituted or unsubstituted 5
membered cycloalkyl. In embodiments, R is R'74-substituted or unsubstituted cycloalkyl (e.g.,
C3-Cs, C3-Cs, or C3). In embodiments, R!7 is R1%-substituted or unsubstituted 3 to 8 membered
cycloalkyl. In embodiments, R'7 is R172-substituted or unsubstituted 3 to 5 membered
cycloalkyl. In embodiments, R'7 is R'3-substituted or unsubstituted 3 membered cycloalkyl. In

embodiments, R17 is R172-substituted or unsubstituted 4 membered cycloalkyl. In embodiments,
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R!7is R'7-substituted or unsubstituted 5 membered cycloalkyl. In embodiments, R'7 is
unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or C3). In embodiments, R'” is unsubstituted 3 to 8
membered cycloalkyl. In embodiments, R'” is unsubstituted 3 to 5 membered cycloalkyl. In
embodiments, R is unsubstituted 3 membered cycloalkyl. In embodiments, R is unsubstituted

4 membered cycloalkyl. In embodiments, R!” is unsubstituted 5 membered cycloalkyl.

[0449] In embodiments, R'7 is substituted or unsubstituted heterocycloalkyl (e.g., 3 to 8
membered, 3 to 6 membered, or 4 membered). In embodiments, R!” is substituted or
unsubstituted 3 to 6 membered heterocycloalkyl. In embodiments, R is substituted or
unsubstituted 4 membered heterocycloalkyl. In embodiments, R!” is substituted or unsubstituted
5 membered heterocycloalkyl. In embodiments, R!” is substituted or unsubstituted 6 membered
heterocycloalkyl. In embodiments, R is R'"%-substituted or unsubstituted heterocycloalkyl
(e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered). In embodiments, R17 is R172-
substituted or unsubstituted 3 to 6 membered heterocycloalkyl. In embodiments, R is R!72-
substituted or unsubstituted 4 membered heterocycloalkyl. In embodiments, R'” is R17-
substituted or unsubstituted 5 membered heterocycloalkyl. In embodiments, R'” is R17-
substituted or unsubstituted 6 membered heterocycloalkyl. In embodiments, R!” is unsubstituted
heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered). In embodiments,
R!7is unsubstituted 3 to 6 membered heterocycloalkyl. In embodiments, R is unsubstituted 4
membered heterocycloalkyl. In embodiments, R is unsubstituted 5 membered

heterocycloalkyl. In embodiments, R'” is unsubstituted 6 membered heterocycloalkyl.

[0450] In embodiments, R'7 is substituted or unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or phenyl).
In embodiments, R'7 is substituted or unsubstituted 5 to 6 membered aryl. In embodiments, R
is substituted or unsubstituted 5 membered aryl. In embodiments, R!7 is substituted or
unsubstituted 6 membered aryl or phenyl. In embodiments, R is R'"3-substituted or
unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or phenyl). In embodiments, R!” is R}3-substituted or
unsubstituted 5 to 6 membered aryl. In embodiments, R!” is R"*-substituted or unsubstituted 5
membered aryl. In embodiments, R'” is R174-substituted or unsubstituted 6 membered aryl or
phenyl. In embodiments, R!7 is unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or phenyl). In
embodiments, R is unsubstituted 5 to 6 membered aryl. In embodiments, R!” is unsubstituted 5

membered aryl. In embodiments, R'” is unsubstituted 6 membered aryl or phenyl.
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[0451] In embodiments, R!7 is substituted or unsubstituted heteroaryl (e.g., 5 to 8 membered, 5
to 6 membered, or 6 membered). In embodiments, R is substituted or unsubstituted 5 to 6
membered heteroaryl. In embodiments, R'” is substituted or unsubstituted 5 membered
heteroaryl. In embodiments, R is substituted or unsubstituted 6 membered heteroaryl. In
embodiments, R'7 is R172-substituted or unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6
membered, or 6 membered). In embodiments, R'” is R!7-substituted or unsubstituted 5 to 6
membered heteroaryl. In embodiments, R'7 is R'73-substituted or unsubstituted 5 membered
heteroaryl. In embodiments, R'7 is R'73-substituted or unsubstituted 6 membered heteroaryl. In
embodiments, R is unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6 membered, or 6
membered). In embodiments, R is unsubstituted 5 to 6 membered heteroaryl. In embodiments,
R!7is unsubstituted 5 membered heteroaryl. In embodiments, R!” is unsubstituted 6 membered

heteroaryl.

[0452] In embodiments, R'7 is hydrogen, halogen (e.g. —F, -Cl, -Br, or 1), -N3, -CF3, -CCls, -
CBr3,- ClI3, -CN, -CHO, -OR*? .NR*"R** _COOR?**" -CONR**R** -NO,, -SR** -
SOnsR* | -SOm4OR**?, -SOLsNR¥*PR*P _NHNR*R?*F _.ONR*'R**’ -NHC(O)NHNR**R¥P
(e.g., -OH, -OCH3, -NH2, -NHCHj3, NCH3NCH;3, -COOH, -COOCH3, -CONHy, -

CONHCH3, -NOg, -SH, -SCH3, -SOH, -SOCH3, -SO2H, -SO2CHj3, -S(O)OH, -S(O)OCH3, -
S(0)2H, S(0),0CH3, -S(O)NH2», -S(O)NHCHj3, -S(0)NHa, S(0)NHCH3 -NHNH, -
NHNHCH;3, -NHNCH3CH3s, -ONH», -ONHCH;3, -NHC(O)NHNHz, or -NHC(O)NHNHCH3),
substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-Cs), substituted or unsubstituted
heteroalkyl (e.g., 2 to 8 membered, 2 to S membered, 2 to 3 membered), substituted or
unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or Cs), substituted or unsubstituted heterocycloalkyl
(e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered), substituted or unsubstituted aryl (e.g.,
Cs-Cs, Cs-Cs, or phenyl), or substituted or unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6

membered, or 6 membered).

[0453] In embodiments, R!7 is hydrogen, halogen (e.g. —F, -Cl, -Br, or 1), -N3, -CF3, -CCl3, -
CBr3,- CI;, -CN, -CHO, -OR** -NR**R3*** -COOR?**, -CONR**R3**F -NO,, -SR** -
SOn14R34P -SOn14OR34P -SOn14NR34PR35P _NHNR34PR35P _ONR34PR35P _NHc(0)NHNR34PR35P
(e.g., -OH, -OCHs, -NH2, -NHCHj3, NCH3NCH;3, -COOH, -COOCH3, -CONHa, -

CONHCH3;, -NO», -SH, -SCH3, -SOH, -SOCH3;, -SO;H, -SO,CHjs, -S(O)OH, -S(O)OCH3, -
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S(0)2H, S(0),0CH3, -S(O)NH2», -S(O)NHCHj3, -S(0)NHa, S(0)NHCH3 -NHNH, -
NHNHCHj3, -NHNCH;3CH3s, -ONH;, -ONHCH3, -NHC(O)NHNH23, or -NHC(O)NHNHCH3),
R!"2_substituted or unsubstituted alkyl (e.g., Ci-Cs, C1-Cs, or C1-C3), R'"%-substituted or
unsubstituted heteroalkyl (e.g., 2 to 8 membered, 2 to 5 membered, 2 to 3 membered), R!73-
substituted or unsubstituted cycloalkyl (e.g., C3-Cs, C3-Cs, or C3), R17%- substituted or
unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered), R17-
substituted or unsubstituted aryl (e.g., Cs-Cs, Cs-Cs, or phenyl), or R7%- substituted or

unsubstituted heteroaryl (e.g., 5 to 8 membered, 5 to 6 membered, or 6 membered).

[0454] In embodiments, R!7 is hydrogen, halogen (e.g. —F, -Cl, -Br, or 1), -N3, -CF3, -CCl3, -
CBr3,- ClI3, -CN, -CHO, -OR*? .NR*"R** _COOR?**" -CONR**R** -NO,, -SR** -
SOnsR* | -SOm4OR**?, -SOLsNR¥*PR*P _NHNR*R?*F _.ONR*'R**’ -NHC(O)NHNR**R¥P
(e.g., -OH, -OCH3, -NH2, -NHCHj3, NCH3NCH;3, -COOH, -COOCH3, -CONHy, -

CONHCH3, -NOg, -SH, -SCH3, -SOH, -SOCH3, -SO2H, -SO2CHj3, -S(O)OH, -S(O)OCH3, -
S(0)2H, S(0),0CH3, -S(O)NH2», -S(O)NHCHj3, -S(0)NHa, S(0)NHCH3 -NHNH, -
NHNHCH;3, -NHNCH3CH3s, -ONH», -ONHCH;3, -NHC(O)NHNHz, or -NHC(O)NHNHCH3),
unsubstituted alkyl (e.g., C1-Cs, C1-Cs, or C1-Cs3), unsubstituted heteroalkyl (e.g., 2 to 8
membered, 2 to 5 membered, 2 to 3 membered), unsubstituted cycloalkyl (e.g., C3-Csg, C3-Cs, or
C3), unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, or 4 membered),
unsubstituted aryl (e.g., Cs-Cg, Cs-Cs, or phenyl), or unsubstituted heteroaryl (e.g., 5 to 8

membered, 5 to 6 membered, or 6 membered).

[0455] In embodiments, R'7 is hydrogen, halogen (e.g. -F, -Cl, -Br, or -I), -OH, -OCH3, -NH2,
-NHCH3, NCH3NCH3;, -COOH, -COOCH;3, -CONH,, -CONHCH3, -NO», -SH, -SCH3, -SOH, -
SOCHS3, -SO:H, -SO,CH;, -S(0)OH, -S(O)OCHS, -S(0):H, S(0)0CHs, -S(O)NH, -
S(O)NHCH3, -S(0);NHa, S(0):NHCH3, -NHNH,, -NHNHCH3, -NHNCH;CHs, -ONH,, -
ONHCH3, -NHC(O)NHNH;, or -NHC(O)NHNHCH3), R!"2-substituted or unsubstituted C1-C3
alkyl, R!73-substituted or unsubstituted 2 to 3 membered heteroalkyl, R'"*-substituted or
unsubstituted Cs-Cs cycloalkyl, R172-substituted or unsubstituted 5 to 6 membered
heterocycloalkyl, R!7-substituted or unsubstituted phenyl, or R'7*-substituted or unsubstituted 5
to 6 membered heteroaryl. In embodiments, R is hydrogen, F, -Cl, -Br,-1, -OH, -OH, -OCHj3, -
NH2, -NHCHj3;, NCH3NCH;3, -COOH, -COOCH3, -CONH», -CONHCH3, -NO», -SH, -SCHj, -
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SOH, -SOCHjs, -SO2H, -SO2CHj3, -S(O)OH, -S(O)OCH3, -S(0):H, S(0),OCHs3, -S(O)NHy, -
S(O)NHCHjs, -S(0):NHz, S(0);NHCHj3 -NHNH,, -NHNHCH3, -NHNCH;3CH3, -ONHy, -
ONHCH3, -NHC(O)NHNH,, or -NHC(O)NHNHCH3), unsubstituted C1-Cs alkyl, unsubstituted 2
to 3 membered heteroalkyl, unsubstituted Cs;-Cs cycloalkyl, unsubstituted 5 to 6 membered

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

[0456] R!7is halogen (e.g. —F, -Cl, -Br, or —I), -N3, -CF3, -CCls, -CBr3,- Cl3, -CN, -CHO, -
OH, -NH, -COOH, -CONH3,, -NO, -SH, -SO:Cl, -SOsH, -SOsH, -SO;NH>, -NHNH;, -ONH2,
—NHC(O)NHNH,, substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, C1-Cs, or C1-C»),
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), substituted or unsubstituted cycloalkyl (e.g.,
C3-Cs, C3-Cs, C4-Cs, or Cs-Cs), substituted or unsubstituted heterocycloalkyl (e.g., 3 to 8
membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered),
substituted or unsubstituted aryl (e.g., C¢-Ci2, Cs-Cio, or phenyl), or substituted or unsubstituted
heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered).
In embodiments, R17 is halogen (e.g. —F, -Cl, -Br, or —I), -N3, -CF3, -CCl3, -CBr3,- CI;, -CN, -
CHO, -OH, -NHz, -COOH, -CONHj,, -NO», -SH, -SO:Cl, -SOsH, -SO4H, -SO:NH>, -NHNH,
—~ONH_, -NHC(O)NHNH,, R!™-substituted or unsubstituted alkyl (e.g., C1-Cs, C1-Cs, C1-C4, or
C1-C2), 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-Cs, C3-Cs, C4-Cs, or Cs-Cs), R17° -substituted or unsubstituted
heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered,
or 5 to 6 membered), R'7® -substituted or unsubstituted aryl (e.g., C6-C12, Cs-Cio, or phenyl), or
R!"™ _substituted or unsubstituted heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9
membered, or 5 to 6 membered). In embodiments, R is halogen (e.g. —F, -Cl, -Br, or -I), -
N3, -CF3, -CCls, -CBr3,- CIs, -CN, -CHO, -OH, -NH,, -COOH, -CONHa, -NO», -SH, -SO(l, -
SOsH, -SO4H, -SO;NH>, -NHNH,, —-ONH», -NHC(O)NHNH>, unsubstituted alkyl (e.g., Ci-Cs,
C1-Cs, C1-Cy4, 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, Cs-
Cs, C4-Cs, or Cs-Cs), unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, 4

to 6 membered, 4 to 5 membered, or 5 to 6 membered), unsubstituted aryl (e.g., Ce-Ci2, Cs-Cio,
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or phenyl), or unsubstituted heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9

membered, or 5 to 6 membered).

[0457] In embodiments, R is halogen (e.g. —F, -Cl, -Br, or —I), -N3, -CF3, -CCl3, -CBr3,-
CL, -CN, -CHO, -OH, -NH;, -COOH, -CONHz, -NO, -SH, -SO:Cl, -SOsH, -SOsH, -SO:NH,,
—NHNH;, -ONH,, -NHC(O)NHNH>, unsubstituted alkyl (e.g., Ci-Cg, C1-Cs, C1-Cs, or C1-C3),
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-Cs, C4-Cs, or Cs-C),
unsubstituted heterocycloalkyl (e.g., 3 to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5
membered, or 5 to 6 membered), unsubstituted aryl (e.g., Cs-C12, Cs-Cio, or phenyl), or
unsubstituted heteroaryl (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6

membered).

[0458] In embodiments, R*** R** R** and R** are independently 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. In embodiments, R¥*, R¥, R%°F and R are
independently hydrogen, R***-substituted or unsubstituted alkyl, R**?-substituted or unsubstituted
heteroalkyl, R**-substituted or unsubstituted cycloalkyl, R**-substituted or unsubstituted
heterocycloalkyl, R**3-substituted or unsubstituted aryl, or R**3-substituted or unsubstituted
heteroaryl. In embodiments, R33L R34L R3S R36L R¥L RML RISL R36L R3M R3MM R3M RieM
R R R** and R*" are independently hydrogen, unsubstituted alkyl, unsubstituted
heteroalkyl, unsubstituted cycloalkyl, unsubstituted heterocycloalkyl, unsubstituted aryl, or
unsubstituted heteroaryl. In embodiments, R** is as described herein, including embodiments
thereof. In embodiments, the symbol n14 is independently 1 or 2. In embodiments, n14is 1. In

embodiments, n14 is 2.

[0459] In embodiments, the compound of formula (VI) has the following formula:
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3
R1 3 R1 A R4
R1%Lx1 R2' ' O
2 (N “
X o N SP N—R?S
R7 R11 o R®
(VI(S)) or R (VI(R)).

[0460] In embodiments, the compound formula (VI) has the following formula:

(VID).

[0461] In embodiments, the compound of formula (VI1) has the following formula:

3
R13 R R 4
R1%LX1 Rz..tgi/(o
X2 o N}QN\RS
R7 r110 R®
(VIL(S)) or R (VIL(R)).

[0462] In embodiments, the compound of formula (VI) has the following formula:

Me  (ETP328),

or B0 Me  (ETp33n),
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[0463] In certain embodiments the compound is a compound as set forth in Table 1 following.
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[0464] Examples
[0465] FExample 1 - Conversion of trisulfides to disulfides with base in ETP analog synthesis.

[0466] Compound 1721 of the formula:

(1721),

possesses potent anticancer activity in vitro and in vivo.

[0467] A trisulfide byproduct is the major byproduct in the last step of a synthesis of compound
1721. Direct separation of the trisulfide and the desired disulfide (1721) is difficult.

[0468] 1,8-diazabicyclo[5.4.0Jundec-7-ene (DBU) was effective in converting the trisulfide
byproduct to the desired disulfide product (1721).Treatment of a 3:2 disulfide:trisulfide mixture with

DBU converted the mixture into a disulfide:trisulfide ratio of 70:1. See Scheme 1 following.

Scheme 1.
HC
ST
E J%SQ
{g‘“ﬁ\,;?("' NS Y
T
'&\f‘-‘ G ke
4 S
F21 (Ndinulfide”)  Pirisulfide® 1721 ("disulfige™) “frigulfide"
ratie = m2 rabo = 70l
EMBODIMENTS
Embodiment 1. A method for converting a ring bridging trisulfide compound to a ring

bridging disulfide compound, comprising combining the ring bridging trisulfide compound with a

non-nucleophilic base, thereby affording the corresponding ring bridging disulfide compound

Embodiment 2. The method of embodiment 1, wherein, prior to the combining, the

ring bridging trisulfide compound is present as a mixture with a ring bridging disulfide compound.
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Embodiment 3. The method of embodiment 1 or 2, wherein the ring bridging trisulfide

2

compound is:

and the ring bridging disulfide compound is:

2

wherein A is substituted or unsubstituted cycloalkyl, substituted or unsubstituted

heterocycloalkyl, substituted or unsubstituted aryl or substituted or unsubstituted heteroaryl.

Embodiment 4. The method of any one of embodiments 1-3, wherein the non-

nucleophilic base is an organic non-nucleophilic base.

Embodiment 5. The method of embodiment 4, wherein the organic non-nucleophilic

base comprises an amino group.

Embodiment 6. The method of embodiment 4, wherein the organic non-nucleophilic

base is a sterically hindered organic non-nucleophilic base.

Embodiment 7. The method of embodiment 1, wherein the non-nucleophilic base is
1,5,7-triazabicyclo(4.4.0)dec-5-ene (TBD), 7-methyl-1,5,7-triazabicyclo(4.4.0)dec-5-ene (MTBD),
1,8-diazabicyclo[5.4.0Jundec-7-ene (DBU), 1,5-diazabicyclo[4.3.0]non-5-ene (DBN), 1,1,3,3-
tetramethylguanidine (TMG), quinuclidine, 2,2,6,6-tetramethylpiperidine (TMP), pempidine (PMP),
tributylamine, triethylamine, N, N-triisopropylamine, 1,4-diazabicyclo[2.2.2]octan (TED), collidine,
2,6-dimethylpyridine, sodium tert-butoxide, potassium tert-butoxide, lithium diisopropylamide

(LDA), potassium bis(trimethylsilyl)amide (KHMDS) or sodium trimethylsilyl)amide (NaHMDS).

Embodiment 8. The method of any one of embodiments 1-7 wherein the ring bridging

trisulfide compound is:
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R®  (la)

and the ring bridging disulfide compound is:

R® (W),

wherein:

R! is hydrogen, halogen, -N3, -CF3, -CCls, -CBr3,- Cls, -CN, -CHO, -OR**4,
-NR¥*AR3% _COOR*, -CONR**4R*A _NO,, -SR**4, -SOmR*A, -S0n OR*,

-SOmNR3*4R3%A _NHNR**4R3% . ONR**4R*3 _NHC(O)NHNR**AR3A  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 hydrogen, halogen, -N3, -CF3, -CCls, -CBr3,- CLs, -CN, -CHO, -OR**B,
NR¥BR3B_ _COORME, -CONR*BRB, _NO;, -SR*B, -SOuR*®, -SOnORME, SO, NRMERE,
NHNR**BR3E _ONR**R3**E, .NHC(O)NHNR**BR*B 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,

R3 is hydrogen, halogen, -N3, -CF3, -CCls, -CBr3,- CIs, -CN, -CHO, -OR*¢,
NRCR3C_COORMC, -CONRMCR3C, _NO,, -SR3C, -SO;3R3*C, -SOm0RMC, -SO,3NR34CR3C
NHNRMCR3C _ONR*CR33¢, .NHC(O)NHNR*CR*C, 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 hydrogen, halogen, -N3, -CF3, -CCls, -CBr3,- ClL3, -CN, -CHO, -OR*P,
-NR*R*P -COOR*P, -CONR*PR*P _NO,, -SR¥*P, -SOuR*P, -SOnOR**P,

-SOwuNR3**PR3D _NHNR*PR*P . ONR**PR**P _.NHC(O)NHNR**PR3P | substituted or
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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 hydrogen, halogen, -N3, -CF3, -CCls, -CBr3,- Cls, -CN, -CHO, -OR*E,
NRMER3E, _COORPE, -CONRMERE _NO,, -SR¥E, -SOusRME, -SOnsORME, -SO,sNRMER3E,
NHNR**ER*E . ONR*ER3E _NHC(O)NHNR?***R¥¥, 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 hydrogen, halogen, -N3, -CF3, -CCls, -CBr3,- CIs, -CN, -CHO, -OR**F,
NR3MR3F _COORPF, -CONRMRF, -NO,, -SR3F, -SOmR*F, -SO0OR*, -SOnNR?*FRF
NHNR**R**F .ONR*R3F .NHC(O)NHNR**'R**F 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 hydrogen, halogen, -N3, -CF3, -CCl3, -CBr3,- CI;, -CN, -CHO, -OR*C,
-NR**OR¥C _COOR*C, -CONR**9R¥¢ _NO,, -SR**C, -SO;7R¥*C, -SO7OR*, -SO7NR**OR?C, -
NHNRMOR¥G _ONRMOR3G _NHC(O)NHNR**YR33C, 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 hydrogen, halogen, -N3, -CF3, -CCls, -CBr3,- CI3, -CN, -CHO, -OR**,
-NR*HR?H _COOR* -CONR**HR*H _NO,, -SR¥*H -SOsR*H, -SOsOR**H,
-SONR*HR3E _NHNR*HR3H, _ ONR**HR*3H _NHC(O)NHNR**HR3H 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;

R33A R34A R35A RI6A RIB R34B RISB R36B R3C RIMC RIC RI6C R3ID R3M4D R3ID
R36D RIE RME RISE RIE RIF RMF RISF RIF RIIC RMG R3SG R36G RIM R34H RISH 5nq RI6H
are independently 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; and

nl, n2, n3, n4, n5, n6, n7, and n8 are independently 1 or 2.
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Embodiment 9. The method of embodiment 8, wherein R!® is substituted or
unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, or substituted or unsubstituted

heteroaryl.

Embodiment 10. The method of embodiment 9, wherein:

R!%is R¥_gubstituted or unsubstituted 5 membered heterocycloalkyl, R#-substituted or
unsubstituted 6 membered aryl, R'™-substituted or unsubstituted 6 membered heteroaryl, R'*2-
substituted or unsubstituted 6,6 fused ring aryl-heterocycloalkyl, R!*-substituted or unsubstituted
6,5 fused ring aryl-heterocycloalkyl, R®-substituted or unsubstituted 5,6 fused ring aryl-
heterocycloalkyl;

R!%is halogen, -N3, -CF3, -CCl3, -CBr3,- CI3, -CN, -CHO, -OH, -NH», -COOH,

-CONHz, -NOy, -SH, -SO:Cl, -SOsH, -SO4H, -SO2Ph, -SO>NH,, -NHNH;, -ONHo,
~NHC(O)NHNH,, R "®_sybstituted or unsubstituted C1-Cs alkyl, R!¥-substituted or unsubstituted 2
to 8 membered heteroalkyl, R'®-substituted or unsubstituted 3 to 8 membered cycloalkyl, R'®°-
substituted or unsubstituted 3 to 6 membered heterocycloalkyl, R'®-substituted or unsubstituted 5 to
6 membered aryl, or R*®-substituted or unsubstituted 5 to 6 membered heteroaryl; and

R!® is halogen, -N3, -CF3, -CCls, -CBr3, -Cl3, -CN, -CHO, -OH, -NH,, -COOH,

-CONH2y, -NO», -SH, -S0:Cl, -SOs3H, -SO4H, -SO;NH2, -NHNH,, -ONH>, -NHC(O)NHNH,,
unsubstituted C1-Cs alkyl, unsubstituted 2 to 8 membered heteroalkyl, unsubstituted 3 to 8
membered cycloalkyl, unsubstituted 3 to 6 membered heterocycloalkyl, unsubstituted 5 to 6

membered aryl, or unsubstituted 5 to 6 membered heteroaryl.

Embodiment 11. The method of embodiment 10, wherein:

R!% s halogen, -SO,Ph, R'®_substituted or unsubstituted C1-Cs alkyl, or R'®-substituted or
unsubstituted 2 to 5 membered heteroalkyl, unsubstituted 5 to 6 membered heterocycloalkyl, or
unsubstituted phenyl; and

R!® is halogen, unsubstituted C1-Cs alkyl, or unsubstituted 2 to 8 membered heteroalkyl.

Embodiment 12. The method of embodiment 11, wherein the R'32- substituted 5
membered heterocycloalkyl is an R'#-substituted thiophenyl, R!*3-substituted thiazolyl, R#2-
substituted oxazolyl, or R1%2-substituted imidazolyl, and wherein R'*® is halogen, unsubstituted C;-Cs
alkyl, or unsubstituted 2 to 5 membered heteroalkyl.
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Embodiment 13. The method of embodiment 10, wherein R'® is unsubstituted

heterocycloalkyl, unsubstituted aryl, or unsubstituted heteroaryl.

Embodiment 14. The method of any one of embodiments 8-13, wherein R is
hydrogen.

Embodiment 15. The method of any one of embodiments8-13, wherein R* and R* are
hydrogen.

Embodiment 16. The method of any one of embodiments 8-13, wherein R' is -CN or

unsubstituted 2 to 5 membered heteroalkyl.
Embodiment 17. The method of embodiment 8, wherein R! is —CN.

Embodiment 18. The method of embodiment 8, wherein R! is —-COOR?*** and wherein

R334 i5 C1-C5 unsubstituted alkyl.

Embodiment 19. The method of any one of embodiments 8-13 or 17-18, wherein:

R? is -N3,-CF3, -CCl3, -CBr3,- CIs, -CN, -CHO, -OH, -NH,, -COOH, -
CONHy, -NO, -SH, -SO:Cl, -SO3H, -SOsH, -SO,Ph, -SO:NH,, -NHNH,, ~ONH,, R**-substituted
or unsubstituted C1-Cs alkyl, or 2 to 3 membered R*-substituted or unsubstituted heteroalkyl;

R*is -N3, -CF3, -CCl3, -CBr3,- CIs, -CN, -CHO, -OH, -NH,, -COOH,
-CONHa, -NO, -SH, -SO:Cl, -SO3H, -SO4H, -SO2Ph, -SO2NH,, -NHNH;, -ONH>, R®-substituted
or unsubstituted C1-Cs alkyl, R?®-substituted or unsubstituted 2 to 5 membered heteroalkyl, R*-
substituted or unsubstituted 3 to 6 membered heterocycloalkyl, R*®-substituted or unsubstituted 5 or
6 membered aryl, or R®-substituted or unsubstituted 5 or 6 membered heteroaryl; and

R? is halogen, -N3, -CF3, -CCls, -CBr3, -CI5, -CN, -CHO, -OH, -NH,, -COOH,
-CONHa, -NO, -SH, -S0:Cl, -SOsH, -SO4H, -SO2NH,, -NHNH,, -ONH2, -NHC(O)NHNH2,
unsubstituted C1-Cs alkyl, unsubstituted 2 to 8 membered heteroalkyl, unsubstituted 3 to 8
membered cycloalkyl, unsubstituted 3 to 6 membered heterocycloalkyl, unsubstituted 5 to 6

membered aryl, or unsubstituted 5 to 6 membered heteroaryl.

Embodiment 20. The method of any one of embodiments 8-13 or 17-18, wherein R? is

methyl or methoxy.
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Embodiment 21. The method of any one of embodiments 8-13 or 17-18, wherein:
R? is R®-sybstituted or unsubstituted C1-Cs alkyl, or R**-substituted or unsubstituted
2 to S membered heteroalkyl; and
R??is unsubstituted 3 to 6 membered heterocycloalkyl, unsubstituted 5 or 6

membered aryl, or unsubstituted 5 or 6 membered heteroaryl.

Embodiment 22. The method of any one of embodiments 8-13 or 17-18, wherein R* is

unsubstituted pyridinyl.

Embodiment 23. The method of any one of embodiments 8-13 or 17-18, wherein R? is

substituted or unsubstituted C1-Cs heteroalkyl.

Embodiment 24. The method of any one of embodiments 8-13 or 17-18, wherein R* is a

polar substituent.

Embodiment 25. The method of embodiment 8, wherein R and R are independently
hydrogen, halogen, -N3, -CF3, -CCls, -CBr3, -CI3, -CN, -CHO, -OH, -NH», -COOH,
-CONH,, -NO», -SH, -SO(l, -SOsH, -SO4H, -SO>NH,, -NHNH>, —ONH,, unsubstituted alkyl, or
unsubstituted cycloalkyl.

Embodiment 26. The method of embodiment 8 or 25, wherein R® and RS are

independently hydrogen, unsubstituted C1-Cs alkyl or unsubstituted 3 to 5 membered cycloalkyl.

Embodiment 27. The method of embodiment 8 or 25, wherein R® and RS are

independently hydrogen, methyl, ethyl, allyl or cyclopropyl.

Embodiment 28. The method of embodiment 8, wherein the ring bridging trisulfide

compound is:
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and the ring bridging disulfide compound is:

wherein:

X?}isNor CR”;

X*is N or CR?;

X°is N or CR”;

R’ is hydrogen, halogen, -N3, -CF3, -CCls, -CBr3,- Cl;, -CN, -CHO, -OR*!,
NRM*R3L _COOR?!, -CONRMIR3! _NO;, -SR*!, -SOmR**!. -SOOR!. -SONRMR! -
NHNR**R*! . ONR*R?**!, .-NHC(O)NHNR*R*! sybstituted 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 hydrogen, halogen, -N3, -CF3, -CCls, -CBr3,- CLs, -CN, -CHO, -OR?*¥,
-NR*YR*! _COOR*¥ -CONR*R*! -NO,, -SR*" -SOn10R*", -SOn10OR*" | -SOnioNR*R?*¥ | -
NHNR*¥R3 . ONR*'R*’ -NHC(O)NHNR3**R*' 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 hydrogen, halogen, -N3, -CF3, -CCls, -CBr3,- CLs, -CN, -CHO, -OR*¥,
-NR*KRK _COOR¥X -CONR*¥R*K _NO,, -SR¥*¥ -SOu1R***, -SOn11ORMK,
-SOnINRMERPE _NHNRM*ER 3K _QONRM*ER¥K _NHC(O)NHNR***R*¥ sybstituted 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!! are independently hydrogen, halogen, -N3, -CF3, -CCls, -CBrs3,
-CLs, -CN, -CHO, -OR*Y, -NR*R¥*t -COOR*", -CONR**'R**F, -NO,, -SR*®", -SOn1:R*,
-SOn2OR*¥ -SOuNRMR3E _NHNR*LR 3L _ ONRM*R 3L _NHC(O)NHNR*LR3L substituted
or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or unsubstituted

cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, or
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substituted or unsubstituted heteroaryl, or are optionally joined together to form a substituted or

unsubstituted cycloalkyl, a substituted or unsubstituted heterocycloalkyl, a substituted or

unsubstituted aryl, or a substituted or unsubstituted heteroaryl,
R33I R34I R351 R361 R33J R34J R35J R36J R33K R34K R35K R36K R33L R34L R35L and
R are independently 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; and

n9, n10, n11, and n12 are independently 1 or 2.

Embodiment 29.

compound is:

Embodiment 30.

compound is:

The method of embodiment 28, wherein the ring bridging disulfide

The method of embodiment 28, wherein the ring bridging trisulfide

R6

(ITa(S)) or

and the ring bridging disulfide compound is:

77850022v.2

R6

(IIb(S)) or
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Embodiment 31. The method of embodiment 28, wherein R! is <CN or unsubstituted 2

to 5 membered heteroalkyl.

Embodiment 32. The method of any one of embodiments 28-31, wherein R*> and R* are
hydrogen.
Embodiment 33. The method of embodiment 28, wherein the ring bridging disulfide
compound is:
CO,Me CN
R O R o)
N S, N— RY N S; N—
R® OH RO OH
R® or R® ’
wherein:

R® is hydrogen or -OR*¥;
R’ R!° and R are independently hydrogen or halogen; and
R3*¥ is hydrogen, or unsubstituted alkyl.

Embodiment 34. The method of embodiment 8, wherein the ring bridging trisulfide

compound is:

R™ R
R'*R™ (IVa)

and the ring bridging disulfide compound is:
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R13R"™ R (IVb),

wherein:

X!is CRHRMA O, NRH4 or S;

X?%is CR¥R?*A O, NR*4 or S; and

R!2 R RM RIPR2 R2A R22 and R¥ are independently hydrogen, halogen,
-N3, -CF3, -CCl3, -CBr3,- CIs, -CN, -CHO, -OR*™ _NR*MR*M _COOR*M,
_CONR™MR3M _NO,, -SR*M, -$0u13R*™. -SOn30R*M, -SOn3sNRIMMRIM _NHNRMMRIM
-ONR*MR3M _NHC(O)NHNR*MR*M 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,

R3M R¥M R3M and R3M are independently 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; and

nl3is 1 or2.

Embodiment 35. The method of embodiment 34, wherein the ring bridging trisulfide

compound is:

R! R3 R' RS
R10
X1
R 2
R13R™ (IVa(S)) or R14R13R12 (IVa(R))
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R
and the ring bridging disulfide compound is: (IVb(S)) or

(IVb(R)).
Embodiment 36. The method of embodiment 34, wherein R! is —-CN or unsubstituted 2-
to S-membered heterocycloalkyl.
Embodiment 37. The method of any one of embodiments 34-36, wherein R*> and R* are
hydrogen.
Embodiment 38. The method of any one of embodiments 35-36, wherein R!° and R!!
are hydrogen.
Embodiment 39. The method of any one of embodiments 34-36, wherein R'2, R13 R!*,
and R are hydrogen.
Embodiment 40. The method of embodiment 34, wherein ring bridging disulfide
compound is:
NC
O

[ N S2 N—
0 OH
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The method of embodiment 8, wherein the ring bridging trisulfide

wherein:

RS (ITIb),

X%is CR* or N;

X7 is CR¥R?*A S, O, or NR**4;

R R2° R2 R?* and R*** are independently hydrogen, halogen, -N3, -CF3, -CCls, -
CBrs3,- CIs, -CN, -CHO, -OR¥M _NR*MR3M _COOR*M, -CONR*MR*M _NQ,, -SR¥*M
_S0msR™™, _S0u30R¥M. -0, NRMMR¥ M NHNRMMRIM _ONRMMR3M
-NHC(O)NHNR*MR3M qubstituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl,

substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or

unsubstituted aryl, or substituted or unsubstituted heteroaryl;

33M 34M 35M
R3M R¥#M R

R36M

, and are independently 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; and
nl3is 1 or2.

Embodiment 42.

trisulfide compound is:

77850022v.2

The method of embodiment 8 or 41, wherein the ring bridging
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Re (IlTa(S)) or

(IlTa(R))
and the ring bridging disulfide compound is:
R® (I1Ib(S)) or (IIIb(R)).
Embodiment 43. The method of embodiment 41, wherein R! is —CN or unsubstituted 2
to 5 membered heteroalkyl.
Embodiment 44. The method of any one of embodiments 41-43, wherein R*> and R* are
hydrogen.
Embodiment 45. The method of any one of embodiments 41-43, wherein R* and R
are hydrogen.
Embodiment 46. The method of embodiment 8, wherein the ring bridging trisulfide

compound is:

(Va)

and the ring bridging disulfide compound is:
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(Vb),

wherein:

X'is CR*R?!A O, NR*'4 or S;

X?is CR¥R??*A O, NR*A or S;

R’ is hydrogen, halogen, -N3, -CF3, -CCls, -CBr3,- Cl;, -CN, -CHO, -OR*!,
-NRP*R*L .COOR?**! -CONR*R¥!, -NO,, -SR**!, -SOn9R*, -SOn9OR**, -SOpgNR**R**,
-NHNR*R*! . ONR*R*! -NHC(O)NHNR*R?**! 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!! are independently hydrogen, halogen, -N3, -CF3, -CCls, -CBrs3,

-CLs, -CN, -CHO, -OR*Y, -NR*R¥*t -COOR*", -CONR**'R**F, -NO,, -SR*®", -SOn1:R*,
-SOn2OR*¥ -SOuNRMR3E _NHNR*LR 3L _ ONRM*R 3L _NHC(O)NHNR*LR3L 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, or are optionally joined together to form a substituted or
unsubstituted cycloalkyl, a substituted or unsubstituted heterocycloalkyl, a substituted or
unsubstituted aryl, or a substituted or unsubstituted heteroaryl,

R!2 R!? R2! R2'A R22 and R??4 are independently hydrogen, halogen, -N3, -CF3, -
CCls, -CBr3,- CI3, -CN, -CHO, -OR*™ _NR*MR*M _COOR*M -CONR*MR*M _NO,,

-SR3*M _S0p15R*M, -SO130R*™, -SOu13NR*MR3M _NHNR*MR M,

-ONR*MR3M _NHC(O)NHNR*MR*M 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,

R3M R¥M R3M and R¥M are independently 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; and
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32 n9, nl1, and n13 are independently 1 or 2.

1 Embodiment 47. The method of embodiment 46, wherein the ring bridging trisulfide

2 compound is:

R' R® R" R®
R10
x1
R13 R
3 (Va(S)) or R™ (Va(R))
4 and the ring bridging disulfide compound is:
R1 R3 R1 R3
R RZn R4
R10 \“\“,. \ o
S
X1 R7 o : N\R5
R R13\-\x2 RS
5 R12 (Vb(S)) or  R™ (Vb(R)).
1 Embodiment 48. The method of embodiment 46, wherein the ring bridging disulfide

2 compound is:

(V2).

1 Embodiment 49. The method of embodiment 48, wherein the ring bridging disulfide

2 compound is:
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R10
o)
R13 O R6
(V2(S))or R™ (V2(R)).

Embodiment 50. The method of embodiment 46, wherein R! is —CN or unsubstituted 2
to 5 membered heteroalkyl.

Embodiment 51. The method of any one of embodiments 46-50, wherein R*> and R* are
hydrogen.

Embodiment 52. The method of any one of embodiments 46-50, wherein R!? and R*?
are hydrogen.

Embodiment 53. The method of any one of embodiments 46-50, wherein R' and R!!
are hydrogen.

Embodiment 54. The method of any one of embodiments 8 or 47-50, wherein the ring

bridging disulfide compound is:

CN
H,COH,C CN

O CN
0
N s, o) NS, N~
o OH <o H Y X e
-0 ; Br © , O Me  or

o)

0O
0 N S N—
& 5
Embodiment 55. The method of any one of embodiments 8, 46, or 47, wherein the ring

bridging trisulfide compound is:
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O N 83 N‘R5

<O OH (V3a)

and the ring bridging disulfide compound is:

CN
0

O NS N-R;

<0 OH (V3b),

R’ is unsubstituted 3- to 5S-membered cycloalkyl or R**-substituted or unsubstituted

C1-Cs alkyl; and

wherein:

R>?is unsubstituted 2- to S-membered heteroalkyl or 5 to 6 membered

heterocycloalkyl.

Embodiment 56. The method of any one of embodiments 8, 46-50, or 55, wherein the

ring bridging disulfide compound is:

(ETP128),
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CN
T
a ”S
S _
}i<N Me
0 Me o O Me
5 (ETP406), \—0 (ETP417), \—0 (ETP422),

CN
Me =

“s
/> N-Me

0]
6 -0 (ETP425), or \—0 (ETP452),
7  and the ring bridging trisulfide compound is:

10

1 Embodiment 57. The method of embodiment 8, wherein the ring bridging trisulfide

2 compound is:
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wherein:

X'is CR*R?!A O, NR*'4 or S;

X?is CR¥R??*A O, NR*A or S;

R’ is hydrogen, halogen, -N3, -CF3, -CCls, -CBr3,- Cl;, -CN, -CHO, -OR*!,
NRM*R3L _COOR?!, -CONRMR! _NO, -SR*!, -SOmR**!. -SOOR3!. -SONRMR3!
-NHNR*R*! . ONR*R*! -NHC(O)NHNR*R?**! 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 hydrogen, halogen, -N3, -CF3, -CCls, -CBr3, -CI3, -CN, -CHO, -OR*¥,
-NR*R*E .COOR?**", -CONR**R*E, -NO;, -SR*, -SOn12R***, -SO41,0R*E,
-SOnNRAMR L _NHNRR?T - ONR3R3L .NHC(O)NHNR*R3L, sybstituted or
unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or unsubstituted cycloalkyl,
substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, or substituted or
unsubstituted heteroaryl, or are optionally joined together to form a substituted or unsubstituted
cycloalkyl, a substituted or unsubstituted heterocycloalkyl, a substituted or unsubstituted aryl, or a
substituted or unsubstituted heteroaryl,

R!2 R R2LRZA R2 and R¥4 are independently hydrogen, halogen, -N3, -CF3, -
CCls, -CBr3,- CI3, -CN, -CHO, -OR*™ _NR*MR*M _COOR*M -CONR*MR*M _NO,,
-SR*M _SO413R*M, -SO130R*™™M, -SOp3sNRIMMRPM _NHNRM*MRM _ONR*MRM,
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-NHC(O)NHNR*MR3M qubstituted 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!7is hydrogen, halogen, -N3, -CF3, -CCls, -CBr3,- CI3, -CN, -CHO, -OR>**" -
NR**R*F _.COOR*?, -CONR**R** -NO,, -SR***, -SOn14R**,| -SOn1s0R**"| -SOn14sNRM*FR*F -
NHNR**R**F _.ONR***R3* _.NHC(O)NHNR***R**" 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, or are
optionally bonded together to form a substituted or unsubstituted cycloalkyl, a substituted or
unsubstituted heterocycloalkyl, a substituted or unsubstituted aryl, or a substituted or unsubstituted
heteroaryl;

RSSI’ R34I, RSSI’ RSGI’ R33L’ R34L, RSSL’ R36L, R33M’ R34M, RSSM’ RSGM’ R33P’ R34P, RSSP’
and R are independently 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; and

n9, n12, n13 and n15 are independently 1 or 2.

Embodiment 58. The method of embodiment 57, wherein the ring bridging trisulfide

compound is:

R13 R1 R3 .
R'Z/ _y1 R2 "o
X2 KN ’}E&‘(N‘R5
R7 110 R®
(VIa(S)) or R" (VIa(R))
and the ring bridging disulfide compound is:
R3
13 R
R* o

(VIb(S)) or R (VIb(R)).
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Embodiment 59. The method of embodiment 57, wherein R! is —CN or unsubstituted 2

to 5 membered heteroalkyl.

Embodiment 60. The method of any one of embodiments 57-59, wherein R® and R* are
hydrogen.
Embodiment 61. The method of any one of embodiments 57-59, wherein R'? and R"

are hydrogen.

Embodiment 62. The method of any one of embodiments 57-59, wherein R’, R, and
R!7 are hydrogen.
Embodiment 63. The method of embodiment 57, wherein the ring bridging disulfide

compound is:

CN CN

N~Me o N; S2 N~Me

O Me or Br Me

and the ring bridging trisulfide compound is
CN

/—-—-O

BrO Me

Embodiment 64. The method of any one of embodiments 28-31, 34-36, 41-43, 46-50, or

57-59, wherein R? is a polar substituent.

Embodiment 65. The method of any one of embodiments 28-31, 34-36, 41-43, 46-50, or
57-59, wherein:

R? is -Nj3, -CF3, -CCl3, -CBr3,- CI;, -CN, -CHO, -OH, -NH,, -COOH, -CONH,, -NO3,
-SH, -SOCl, -SOsH, -SO4H, -SO,Ph, -SO,NH>, -NHNH,, ~ONH,, R**-substituted or unsubstituted
C:1-Cs alkyl, or R*-substituted or unsubstituted 2 to 3 membered heteroalkyl;
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R??is -N3, -CF3, -CCls, -CBrs3,- CI3, -CN, -CHO, -OH, -NH3, -COOH, -CONH,,
-NO, -SH, -SO,Cl, -SOsH, -SO4H, -SO,Ph, -SO,NH,, -NHNH,, -ONH;, R®-substituted or
unsubstituted C1-Cs alkyl, R?®-substituted or unsubstituted 2 to 5 membered heteroalkyl, R?-
substituted or unsubstituted 3 to 6 membered heterocycloalkyl, R*®-substituted or unsubstituted 5 or
6 membered aryl, or R?-substituted or unsubstituted 5 or 6 membered heteroaryl; and

R? is halogen, -N3, -CF3, -CCl3, -CBr3, -Cls, -CN, -CHO, -OH, -NH,, -COOH, -
CONH,, -NO3, -SH, -SOCl, -SOsH, -SO4H, -SO2NH,, -NHNH>, ~-ONH>, -NHC(O)NHNHa,
unsubstituted C1-Cs alkyl, unsubstituted 2 to 8 membered heteroalkyl, unsubstituted 3 to 8
membered cycloalkyl, unsubstituted 3 to 6 membered heterocycloalkyl, unsubstituted 5 to 6

membered aryl, or unsubstituted 5 to 6 membered heteroaryl.

Embodiment 66. The method of any one of embodiments 28-31, 34-36, 41-43, 46-50, or
57-59, wherein:

R? is R*-sybstituted or unsubstituted C1-Cs alkyl, or R**-substituted or unsubstituted 2 to 3
membered heteroalkyl; and
R??is unsubstituted 3 to 6 membered heterocycloalkyl, unsubstituted 5 or 6 membered aryl,

or unsubstituted 5 or 6 membered heteroaryl.

Embodiment 67. The method of any one of embodiments 28-31, 34-36, 41-43, 46-50, or
57-59, wherein R? is methyl or methoxy.

Embodiment 68. The method of any one of embodiments 28-31, 34-36, 41-43, 46-50, or
57-59, wherein R* is pyridinyl.

Embodiment 69. The method of any one of embodiments 28-31, 34-36, 41-43, 46-50, or
57-59, wherein R® and R® are independently hydrogen, halogen, -N3, -CF3, -CCl3, -CBr3, -CI3, -CN, -
CHO, -OH, -NH,, -COOH, -CONH3, -NO», -SH, -SO,Cl, -SOsH, -SOsH, -SO>NH>, -NHNH,

—ONHz, unsubstituted alkyl, or unsubstituted cycloalkyl.

Embodiment 70. The method of any one of embodiments 28-31, 34-36, 41-43, 46-50, or
57-59, wherein R and R® are independently hydrogen, C:1-C3 unsubstituted alkyl or 3 to 5 membered
cycloalkyl.
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Embodiment 71. The method of any one of embodiments 28-31, 34-36, 41-43, 46-50, or
57-59, wherein R® and R® are independently hydrogen, methyl, ethyl, allyl, or cyclopropyl.

Embodiment 72. The method of embodiment 1 or 2, wherein the ring bridging disulfide

compound is:

Embodiment 73. The method of embodiment 2, wherein the ratio of the ring bridging
trisulfide to the ring bridging disulfide in the mixture is between about 100:0.01 and 0.01:100.

Embodiment 74. The method of embodiment 2, wherein the ratio of the ring bridging
trisulfide to the ring bridging disulfide in the mixture is between about 10:0.1 and 0.1:10.

Embodiment 75. The method of embodiment 2, wherein the ratio of the ring bridging
trisulfide to the ring bridging disulfide in the mixture is between about 5:1 and 1:5.

Embodiment 76. The method of embodiment 2, wherein the ratio of the ring bridging
trisulfide to the ring bridging disulfide in the mixture is about 2:3.

Embodiment 77. The method of embodiment 2, wherein the ratio of the ring bridging
trisulfide to the ring bridging disulfide in the mixture is about 1:70.

Embodiment 78. The method of embodiment 2, wherein the ring bridging trisulfide

decreases in amount in the mixture by about 10% (w/w).

Embodiment 79. The method of embodiment 2, wherein the ring bridging trisulfide

decreases in amount in the mixture by about 30% (w/w).

Embodiment 80. The method of embodiment 2, wherein the ring bridging trisulfide

decreases in amount in the mixture by about 50% (w/w).
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Embodiment 81. The method of any one of embodiments 1-80, wherein the non-

nucleophilic base is DBU.

Embodiment 82. A composition, Comprising:
(1) aring bridging trisulfide compound,
(i) aring bridging disulfide compound; and
{(1i1) a non-nucleophilic base, wherein the roolar ratio of the ring bridging trisulfide
compound to the ring bridging disulfide compound is greater than 0.1, and further wherein the non-
nucieophilic base 1s present in a quantity effective to convert at least an amount of the ring bridging

trisulfide compound o the ring bridging disulfide compound.

Embodiment 83. The composition of embodiment 82, wherein the ring bridging

trisulfide compound is:

and the ring bridging disulfide compound is:

2

wherein A is substituted or unsubstituted cycloalkyl, substituted or unsubstituted

heterocycloalkyl, substituted or unsubstituted aryl or substituted or unsubstituted heteroaryl.

Embodiment 84. The composition of embodiment 82, wherein the non-nucleophilic

base is an organic non-nucleophilic base.

Embodiment 85. The composition of embodiment 84, wherein the organic non-nucleophilic

base comprises an amino group.
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4 Embodiment 86. The composition of embodiment 85, wherein the organic non-

5  nucleophilic base is a sterically hindered organic non-nucleophilic base.
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Embodiment 87. The composition of embodiment 86, wherein the non-nucleophilic
base is 1,5,7-triazabicyclo(4.4.0)dec-5-ene (TBD), 7-methyl-1,5,7-triazabicyclo(4.4.0)dec-5-ene
(MTBD), 1,8-diazabicyclo[5.4.0]undec-7-ene (DBU), 1,5-diazabicyclo[4.3.0]non-5-ene (DBN),
1,1,3,3-tetramethylguanidine (TMG), quinuclidine, 2,2,6,6-tetramethylpiperidine (TMP), pempidine

5  (PMP), tributylamine, triethylamine, N,N-triisopropylamine, 1,4-diazabicyclo[2.2.2]octan (TED),
collidine, 2,6-dimethylpyridine, sodium tert-butoxide, potassium tert-butoxide, lithium
diisopropylamide (LDA), potassium bis(trimethylsilyl)amide (KHMDS) or sodium
trimethylsilyl)amide (NaHMDS).

10 Embodiment 88. The composition of embodiment 82, wherein the ring bridging

trisulfide compound is:

15 wherein:
R! is hydrogen, halogen, -N3, -CF3, -CCls, -CBr3,- Cls, -CN, -CHO, -OR**4,
NR3**AR¥A _COOR*A, -CONR***R¥4 _NO,, -SR**4, -SOuR*4, -SO, OR*A,
-SOmNR3*4R3%A _NHNR**4R3% . ONR**4R*3 _NHC(O)NHNR**AR3A  substituted or
unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or unsubstituted cycloalkyl,
20  substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, or substituted or
unsubstituted heteroaryl;
R? is hydrogen, halogen, -N3, -CF3, -CCls, -CBr3,- CLs, -CN, -CHO, -OR**B,
NR¥BR3B_ _COORME, -CONR*BRB, _NO;, -SR*B, -SOuR*®, -SOnORME, SO, NRMERE,
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NHNR**BR3E _ONR**R3**E, .NHC(O)NHNR**BR*B 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,

R3 is hydrogen, halogen, -N3, -CF3, -CCls, -CBr3,- CIs, -CN, -CHO, -OR*¢,
NRCR3C_COORMC, -CONRMCR3C, _NO,, -SR3C, -SO;3R3*C, -SOm0RMC, -SO,3NR34CR3C
NHNRMCR3C _ONR*CR33¢, .NHC(O)NHNR*CR*C, 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 hydrogen, halogen, -N3, -CF3, -CCls, -CBr3,- ClL3, -CN, -CHO, -OR*P,
-NR*R*P -COOR*P, -CONR*PR*P _NO,, -SR¥*P, -SOuR*P, -SOnOR**P,

-SOwuNR3**PR3D _NHNR*PR*P . ONR**PR**P _.NHC(O)NHNR**PR3P | 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 hydrogen, halogen, -N3, -CF3, -CCls, -CBr3,- Cls, -CN, -CHO, -OR*E,
-NR*ER*E _.COOR*E, -CONR**R*E _NO,, -SR**, -S0nsR**E, -SO4sOR**F, -SOnsNR¥M*ER¥E | -
NHNR**ER*E . ONR*ER3E _NHC(O)NHNR?***R¥¥, 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 hydrogen, halogen, -N3, -CF3, -CCls, -CBr3,- CIs, -CN, -CHO, -OR**F,
NR3MR3F _COORPF, -CONRMRF, -NO,, -SR3F, -SOmR*F, -SO0OR*, -SOnNR?*FRF
NHNR**R**F .ONR*R3F .NHC(O)NHNR**'R**F 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 hydrogen, halogen, -N3, -CF3, -CCl3, -CBr3,- CI;, -CN, -CHO, -OR*C,
-NR*CR336 _COOR*C, -CONR**“R33C _NO,, -SR**C, -S0,7R¥*C -S0,7OR**C, -SOsNRHM*CR3%C _
NHNRMOR¥G _ONRMOR3G _NHC(O)NHNR**YR33C, 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 hydrogen, halogen, -N3, -CF3, -CCls, -CBr3,- CI3, -CN, -CHO, -OR**,
-NR*HR?H _COOR* -CONR**HR*H _NO,, -SR¥*H -SOsR*H, -SOsOR**H,

-SONR*HR3E _NHNR*HR3H, _ ONR**HR*3H _NHC(O)NHNR**HR3H substituted or
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unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or unsubstituted cycloalkyl,
substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, or substituted or
unsubstituted heteroaryl;

R33A, R34A, R35A, R36A, R33B, R34B, RSSB’ R36B, R33C, R34C, R35C, RSGC’ R33D, R34D, R35D,
R36D RIE RME RISE RIE RIF RMF RISF RIF RIIC RMG R3SG R36G RIM R34H RISH 5nq RI6H
are independently 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; and

nl, n2, n3, n4, n5, n6, n7, and n8 are independently 1 or 2.

Embodiment 89. The composition of embodiment 82, wherein the mixture comprises at

least 0.05 mol of the ring bridging disulfide compound.

Embodiment 90. A reaction vessel, comprising the composition of any oune of

embodiments 82-89.

Embodiment 91. The reaction vessel of embodiment 90, wherein the reaction vessel is

configured to produce at least 10 g of the ring bridging disulfide compound].
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WHAT IS CLAIMED IS:

1. A method for converting a ring bridging trisulfide compound to a ring
bridging disulfide compound, comprising combining the ring bridging trisulfide compound with a

non-nucleophilic base, thereby affording the corresponding ring bridging disulfide compound.

2. The method of claim 1, wherein, prior to the combining, the ring bridging

trisulfide compound is present as a mixture with a ring bridging disulfide compound.

3. The method of claim 1 or 2, wherein the ring bridging trisulfide compound is:

2

and the ring bridging disulfide compound is:

2

wherein A is substituted or unsubstituted cycloalkyl, substituted or unsubstituted

heterocycloalkyl, substituted or unsubstituted aryl or substituted or unsubstituted heteroaryl.

4. The method of any one of claims 1-3, wherein the non-nucleophilic base is an

organic non-nucleophilic base.

5. The method of claim 4, wherein the organic non-nucleophilic base comprises

an amino group.

6. The method of claim 4, wherein the organic non-nucleophilic base is a

sterically hindered organic non-nucleophilic base.

7. The method of claim 1, wherein the non-nucleophilic base is 1,5,7-
triazabicyclo(4.4.0)dec-5-ene (TBD), 7-methyl-1,5,7-triazabicyclo(4.4.0)dec-5-ene (MTBD), 1,8-
diazabicyclo[5.4.0]undec-7-ene (DBU), 1,5-diazabicyclo[4.3.0]non-5-ene (DBN), 1,1,3,3-
tetramethylguanidine (TMG), quinuclidine, 2,2,6,6-tetramethylpiperidine (TMP), pempidine (PMP),
tributylamine, triethylamine, N, N-triisopropylamine, 1,4-diazabicyclo[2.2.2]octan (TED), collidine,
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2,6-dimethylpyridine, sodium tert-butoxide, potassium tert-butoxide, lithium diisopropylamide
(LDA), potassium bis(trimethylsilyl)amide (KHMDS) or sodium trimethylsilyl)amide (NaHMDS).

8. The method of any one of claims 1-7 wherein the ring bridging trisulfide

compound is:

R (la)
and the ring bridging disulfide compound is:

R2 R

R® (W),

wherein:

R! is hydrogen, halogen, -N3, -CF3, -CCls, -CBr3,- Cls, -CN, -CHO, -OR**4,
-NR¥*AR3% _COOR*, -CONR**4R*A _NO,, -SR**4, -SOmR*A, -S0n OR*,
-SOmNR3*4R3%A _NHNR**4R3% . ONR**4R*3 _NHC(O)NHNR**AR3A  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 hydrogen, halogen, -N3, -CF3, -CCls, -CBr3,- CLs, -CN, -CHO, -OR**B,
NR¥BR3B_ _COORME, -CONR*BRB, _NO;, -SR*B, -SOuR*®, -SOnORME, SO, NRMERE,
NHNR**BR3E _ONR**R3**E, .NHC(O)NHNR**BR*B 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,

R3 is hydrogen, halogen, -N3, -CF3, -CCls, -CBr3,- CIs, -CN, -CHO, -OR*¢,
NRHMCR35C_ _COORPC, -CONRMCR¥C, .NO,, -SR*C. -SO;3R¥C, -SO30RMC, -SO,3NRHMCRC -
NHNRMCR3C _ONR*CR33¢, .NHC(O)NHNR*CR*C, substituted or unsubstituted alkyl, substituted
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or unsubstituted heteroalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
heterocycloalkyl, substituted or unsubstituted aryl, or substituted or unsubstituted heteroaryl,

R* is hydrogen, halogen, -N3, -CF3, -CCls, -CBr3,- ClL3, -CN, -CHO, -OR*P,
-NR*R*P -COOR*P, -CONR*PR*P _NO,, -SR¥*P, -SOuR*P, -SOnOR**P,
-SOwuNR3**PR3D _NHNR*PR*P . ONR**PR**P _.NHC(O)NHNR**PR3P | 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 hydrogen, halogen, -N3, -CF3, -CCls, -CBr3,- Cls, -CN, -CHO, -OR*E,
NRMER3E, _COORPE, -CONRMERE _NO,, -SR¥E, -SOusRME, -SOnsORME, -SO,sNRMER3E,
NHNR**ER*E . ONR*ER3E _NHC(O)NHNR?***R¥¥, 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 hydrogen, halogen, -N3, -CF3, -CCls, -CBr3,- CIs, -CN, -CHO, -OR**F,
NR3MR3F _COORPF, -CONRMRF, -NO,, -SR3F, -SOmR*F, -SO0OR*, -SOnNR?*FRF
NHNR**R**F .ONR*R3F .NHC(O)NHNR**'R**F 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 hydrogen, halogen, -N3, -CF3, -CCl3, -CBr3,- CI;, -CN, -CHO, -OR*C,
-NR**OR¥C _COOR*C, -CONR**9R¥¢ _NO,, -SR**C, -SO;7R¥*C, -SO7OR*, -SO7NR**OR?C, -
NHNRMOR¥G _ONRMOR3G _NHC(O)NHNR**YR33C, 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 hydrogen, halogen, -N3, -CF3, -CCls, -CBr3,- CI3, -CN, -CHO, -OR**,
-NR*HR?H _COOR* -CONR**HR*H _NO,, -SR¥*H -SOsR*H, -SOsOR**H,
-SONR*HR3E _NHNR*HR3H, _ ONR**HR*3H _NHC(O)NHNR**HR3H 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;

R33A R34A R35A RI6A RIB R34B RISB R36B R3C RIMC RIC RI6C R3ID R3M4D R3ID
R36D’ R33E’ R34E, RSSE’ RSGE’ R33F’ R34F, RSSF’ R36F, R33G’ R34G, RSSG’ R36G’ R33H’ R34H, RSSH’ and R36H

are independently hydrogen, substituted or unsubstituted alkyl, substituted or unsubstituted
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heteroalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl,

substituted or unsubstituted aryl, or substituted or unsubstituted heteroaryl; and

nl, n2, n3, n4, n5, n6, n7, and n8 are independently 1 or 2.

9. The method of claim 8, wherein R!® is substituted or unsubstituted

heterocycloalkyl, substituted or unsubstituted aryl, or substituted or unsubstituted heteroaryl.

10. The method of claim 9, wherein:

R!¥is R!¥_substituted or unsubstituted 5 membered heterocycloalkyl, R'¥-substituted
or unsubstituted 6 membered aryl, R'*-substituted or unsubstituted 6 membered heteroaryl, R'*-
substituted or unsubstituted 6,6 fused ring aryl-heterocycloalkyl, R!*-substituted or unsubstituted
6,5 fused ring aryl-heterocycloalkyl, R®-substituted or unsubstituted 5,6 fused ring aryl-
heterocycloalkyl;

R!%is halogen, -N3, -CF3, -CCl3, -CBr3,- CI3, -CN, -CHO, -OH, -NH», -COOH,
-CONHz, -NOy, -SH, -SO:Cl, -SOsH, -SO4H, -SO2Ph, -SO>NH,, -NHNH;, -ONHo,
~NHC(O)NHNH,, R "®_sybstituted or unsubstituted C1-Cs alkyl, R!¥-substituted or unsubstituted 2
to 8 membered heteroalkyl, R'®-substituted or unsubstituted 3 to 8 membered cycloalkyl, R'®°-
substituted or unsubstituted 3 to 6 membered heterocycloalkyl, R'®-substituted or unsubstituted 5 to
6 membered aryl, or R*®-substituted or unsubstituted 5 to 6 membered heteroaryl; and

R!® is halogen, -N3, -CF3, -CCls, -CBr3, -Cl3, -CN, -CHO, -OH, -NH,, -COOH,
-CONH2y, -NO», -SH, -S0:Cl, -SOs3H, -SO4H, -SO;NH2, -NHNH,, -ONH>, -NHC(O)NHNH,,
unsubstituted C1-Cs alkyl, unsubstituted 2 to 8 membered heteroalkyl, unsubstituted 3 to 8
membered cycloalkyl, unsubstituted 3 to 6 membered heterocycloalkyl, unsubstituted 5 to 6

membered aryl, or unsubstituted 5 to 6 membered heteroaryl.

11. The method of claim 10, wherein:

R!% s halogen, -SO,Ph, R'®-substituted or unsubstituted C;-Cs alkyl, or R!#-
substituted or unsubstituted 2 to 5 membered heteroalkyl, unsubstituted 5 to 6 membered
heterocycloalkyl, or unsubstituted phenyl; and

R is halogen, unsubstituted C1-Cs alkyl, or unsubstituted 2 to 8 membered

heteroalkyl.

12.  The method of claim 11, wherein the R'*2- substituted 5 membered

heterocycloalkyl is an R'®-substituted thiophenyl, R1%-substituted thiazolyl, R'*-substituted
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oxazolyl, or R"®._gubstituted imidazolyl, and wherein R'* is halogen, unsubstituted C;-Cs alkyl, or

unsubstituted 2 to 5 membered heteroalkyl.

13.  The method of claim 10, wherein R'® is unsubstituted heterocycloalkyl,

unsubstituted aryl, or unsubstituted heteroaryl.
14.  The method of any one of claims 8-13, wherein R1¢ is hydrogen.
15.  The method of any one of claims 8-13, wherein R* and R* are hydrogen.

16.  The method of any one of claims 8-13, wherein R! is -CN or unsubstituted 2

to 5 membered heteroalkyl.
17.  The method of claim 8, wherein R! is —CN.

18.  The method of claim 8, wherein R! is -COOR*4, and wherein R*¥*4 is C1-C3
unsubstituted alkyl.

19. The method of any one of claims 8-13 or 17-18, wherein:

R? is -N3,-CF3, -CCl3, -CBr3,- CIs, -CN, -CHO, -OH, -NH,, -COOH, -
CONHy, -NO, -SH, -SO:Cl, -SO3H, -SO4H, -SO,Ph, -SO;NH,, -NHNH,, —~ONH>, R*-substituted
or unsubstituted C1-Cs alkyl, or 2 to 3 membered R*-substituted or unsubstituted heteroalkyl;

R*is -N3, -CF3, -CCl3, -CBr3,- CIs, -CN, -CHO, -OH, -NH,, -COOH,
-CONHa, -NO, -SH, -SO:Cl, -SO3H, -SO4H, -SO2Ph, -SO2NH,, -NHNH;, -ONH>, R®-substituted
or unsubstituted C1-Cs alkyl, R?®-substituted or unsubstituted 2 to 5 membered heteroalkyl, R*-
substituted or unsubstituted 3 to 6 membered heterocycloalkyl, R*®-substituted or unsubstituted 5 or
6 membered aryl, or R®-substituted or unsubstituted 5 or 6 membered heteroaryl; and

R? is halogen, -N3, -CF3, -CCls, -CBr3, -CI5, -CN, -CHO, -OH, -NH,, -COOH,
-CONHa, -NO, -SH, -S0:Cl, -SOsH, -SO4H, -SO2NH,, -NHNH,, -ONH2, -NHC(O)NHNH2,
unsubstituted C1-Cs alkyl, unsubstituted 2 to 8 membered heteroalkyl, unsubstituted 3 to 8
membered cycloalkyl, unsubstituted 3 to 6 membered heterocycloalkyl, unsubstituted 5 to 6

membered aryl, or unsubstituted 5 to 6 membered heteroaryl.

213
77850022v.2



WO 2018/217811 PCT/US2018/033967

20. The method of any one of claims 8-13 or 17-18, wherein R* is methyl or

methoxy.

21. The method of any one of claims 8-13 or 17-18, wherein:

R? is R®-sybstituted or unsubstituted C1-Cs alkyl, or R**-substituted or unsubstituted
2 to S membered heteroalkyl; and

R??is unsubstituted 3 to 6 membered heterocycloalkyl, unsubstituted 5 or 6

membered aryl, or unsubstituted 5 or 6 membered heteroaryl.

22, The method of any one of claims 8-13 or 17-18, wherein R* is unsubstituted

pyridinyl.

23.  The method of any one of claims 8-13 or 17-18, wherein R? is substituted or

unsubstituted C1-Cs heteroalkyl.

24. The method of any one of claims 8-13 or 17-18, wherein R? is a polar

substituent.

25.  The method of claim 8, wherein R® and R® are independently hydrogen,
halogen, -N3, -CF3, -CCl3, -CBr3, -ClIs, -CN, -CHO, -OH, -NH,, -COOH, -CONH3, -NO, -SH,
-SO:Cl, -SOsH, -SO4H, -SO:NH>, -NHNH>, -ONH2>, unsubstituted alkyl, or unsubstituted
cycloalkyl.

26.  The method of claim 8 or 25, wherein R° and R® are independently hydrogen,
unsubstituted C1-Cs alkyl or unsubstituted 3 to 5 membered cycloalkyl.

27.  The method of claim 8 or 25, wherein R° and R® are independently hydrogen,
methyl, ethyl, allyl or cyclopropyl.

28. The method of claim 8, wherein the ring bridging trisulfide compound is:

77850022v.2
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and the ring bridging disulfide compound is:

wherein:

X?}isNor CR”;

X*is N or CR?;

X°is N or CR”;

R’ is hydrogen, halogen, -N3, -CF3, -CCls, -CBr3,- Cl;, -CN, -CHO, -OR*!,
NRM*R3L _COOR?!, -CONRMIR3! _NO;, -SR*!, -SOmR**!. -SOOR!. -SONRMR! -
NHNR**R*! . ONR*R?**!, .-NHC(O)NHNR*R*! sybstituted 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 hydrogen, halogen, -N3, -CF3, -CCls, -CBr3,- CLs, -CN, -CHO, -OR?*¥,
-NR*YR*! _COOR*¥ -CONR*R*! -NO,, -SR*" -SOn10R*", -SOn10OR*" | -SOnioNR*R?*¥ | -
NHNR*¥R3 . ONR*'R*’ -NHC(O)NHNR3**R*' 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 hydrogen, halogen, -N3, -CF3, -CCls, -CBr3,- CLs, -CN, -CHO, -OR*¥,
-NR*KRK _COOR¥X -CONR*¥R*K _NO,, -SR¥*¥ -SOu1R***, -SOn11ORMK,
-SOnINRMERPE _NHNRM*ER 3K _QONRM*ER¥K _NHC(O)NHNR***R*¥ sybstituted 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!! are independently hydrogen, halogen, -N3, -CF3, -CCls, -CBrs3,
-CLs, -CN, -CHO, -OR*Y, -NR*R¥*t -COOR*", -CONR**'R**F, -NO,, -SR*®", -SOn1:R*,
-SOn2OR*¥ -SOuNRMR3E _NHNR*LR 3L _ ONRM*R 3L _NHC(O)NHNR*LR3L 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, or are optionally joined together to form a substituted or
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unsubstituted cycloalkyl, a substituted or unsubstituted heterocycloalkyl, a substituted or

unsubstituted aryl, or a substituted or unsubstituted heteroaryl,

RSSI’ R34I, RSSI’ R36I, R33J’ R34J, RSSJ’ R36J, RSSK’ R34K, RSSK’ R36K, R33L’ R34L, RSSL’ and

Rt are independently 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; and

heteroalkyl.

77850022v.2

n9, n10, n11, and n12 are independently 1 or 2.

29.

30.

The method of claim 28, wherein the ring bridging disulfide compound is:

(11).

The method of claim 28, wherein the ring bridging trisulfide compound is:

R® (Ia(S)) or (ITa(R))

and the ring bridging disulfide compound is:

31.

32.

< (IIb(S)) or (IIb(R)).

The method of claim 28, wherein R! is —CN or unsubstituted 2 to 5 membered

The method of any one of claims 28-31, wherein R* and R* are hydrogen.
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33. The method of claim 28, wherein the ring bridging disulfide compound is:

CO,Me CN
R O R11 O
N S; N— R N S; N—
R9 OH RQ OH
R8 or RB ,
wherein:

R® is hydrogen or -OR*¥;
R’ R!° and R are independently hydrogen or halogen; and
R3*¥ is hydrogen, or unsubstituted alkyl.

34. The method of claim 8, wherein the ring bridging trisulfide compound is:

R4 R
R'SR™ (IVa)

and the ring bridging disulfide compound is:

(IVb),

wherein:

X'is CR*R?!A O, NR*'4 or S;

X? is CR¥R?*A O, NR*4 or S; and

R!2 R RM RIPR2 R2A R22 and R¥ are independently hydrogen, halogen,
-N3, -CF3, -CCl3, -CBr3,- CIs, -CN, -CHO, -OR*™, .NR*MR3*M _.COOR*M,
"CONR¥*MR*M _NO,, -SR¥M -§0,13R*M. -S0,130R*M, -S0n3NR¥MR¥M _NHNR?MR3M|
-ONR*MR3M _NHC(O)NHNR*MR*M substituted or unsubstituted alkyl, substituted or

217
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unsubstituted heteroalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted

heterocycloalkyl, substituted or unsubstituted aryl, or substituted or unsubstituted heteroaryl,

alkyl, substituted or unsubstituted heteroalkyl, substituted or unsubstituted cycloalkyl, substituted or

R3M R¥M R3M and R¥M are independently hydrogen, substituted or unsubstituted

unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, or substituted or unsubstituted

heteroaryl; and

nl3is 1 or2.

35.

36.

The method of claim 34, wherein the ring bridging trisulfide compound is:

R1 R3 R1 R3

R'S 2
1/5@‘

(IVa(S)) or R RISR™ (IVa(R))

(IVb(S)) or

(IVbR)).

The method of claim 34, wherein R! is .CN or unsubstituted 2- to 5-

membered heterocycloalkyl.

77850022v.2

37.

38.

The method of any one of claims 34-36, wherein R* and R* are hydrogen.

The method of any one of claims 34-36, wherein R'® and R are hydrogen.
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39.  The method of any one of claims 34-36, wherein R'2, R, R* and R' are

hydrogen.

40. The method of claim 34, wherein ring bridging disulfide compound is:

NC
O
O
[ N S2 N
o OH
41. The method of claim 8, wherein the ring bridging trisulfide compound is:

(Illa)

wherein:

X%is CR* or N;

X7 is CR¥R?*A_ S, O, or NR4:

R R2° R2 R?* and R*** are independently hydrogen, halogen, -N3, -CF3, -CCls, -
CBrs3,- CIs, -CN, -CHO, -OR¥M _NR*MR3M _COOR*M, -CONR*MR*M _NQ,, -SR¥*M
“SOusR*M, -S0u30R™M. S0 sNRIMRIM _NHNRMMRIM _QNRMMR3M
-NHC(O)NHNR*MR3M qubstituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or
unsubstituted aryl, or substituted or unsubstituted heteroaryl;

R3M R¥M R3M and R¥M are independently hydrogen, substituted or unsubstituted

alkyl, substituted or unsubstituted heteroalkyl, substituted or unsubstituted cycloalkyl, substituted or
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unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, or substituted or unsubstituted

heteroaryl; and

is:

heteroalkyl.

77850022v.2

nl3is 1 or2.

42.

The method of claim 8 or 41, wherein the ring bridging trisulfide compound

R® (IlTa(S)) or (IlTa(R))
and the ring bridging disulfide compound is:
R® (I1Ib(S)) or (IIIb(R)).

43.

44.

45.

46.

The method of claim 41, wherein R! is —CN or unsubstituted 2 to 5 membered

The method of any one of claims 41-43, wherein R* and R* are hydrogen.
The method of any one of claims 41-43, wherein R and R* are hydrogen.

The method of claim 8, wherein the ring bridging trisulfide compound is:

and the ring bridging disulfide compound is:
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(Vb),

wherein:

X'is CR*R?!A O, NR*'4 or S;

X?is CR¥R??*A O, NR*A or S;

R’ is hydrogen, halogen, -N3, -CF3, -CCls, -CBr3,- Cl;, -CN, -CHO, -OR*!,
-NRP*R*L .COOR?**! -CONR*R¥!, -NO,, -SR**!, -SOn9R*, -SOn9OR**, -SOpgNR**R**,
-NHNR*R*! . ONR*R*! -NHC(O)NHNR*R?**! 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!! are independently hydrogen, halogen, -N3, -CF3, -CCls, -CBrs3,

-CLs, -CN, -CHO, -OR*Y, -NR*R¥*t -COOR*", -CONR**'R**F, -NO,, -SR*®", -SOn1:R*,
-SOn2OR*¥ -SOuNRMR3E _NHNR*LR 3L _ ONRM*R 3L _NHC(O)NHNR*LR3L 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, or are optionally joined together to form a substituted or
unsubstituted cycloalkyl, a substituted or unsubstituted heterocycloalkyl, a substituted or
unsubstituted aryl, or a substituted or unsubstituted heteroaryl,

R!2 R!? R2! R2'A R22 and R??4 are independently hydrogen, halogen, -N3, -CF3, -
CCls, -CBr3,- CI3, -CN, -CHO, -OR*™ _NR*MR*M _COOR*M -CONR*MR*M _NO,,

-SR3*M _S0p15R*M, -SO130R*™, -SOu13NR*MR3M _NHNR*MR M,

-ONR*MR3M _NHC(O)NHNR*MR*M 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,

R3M R¥M R3M and R¥M are independently 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; and
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n9, nl1, and n13 are independently 1 or 2.

47. The method of claim 46, wherein the ring bridging trisulfide compound is:

R' R®

(Va(S)or  R” T (vawr))

and the ring bridging disulfide compound is:

R! RS

R13
(Vb(S))or R (Vb(R)).

48. The method of claim 46, wherein the ring bridging disulfide compound is:
R' R3

(V2).

49. The method of claim 48, wherein the ring bridging disulfide compound is:

R' R® R' R®
R10
0
R13 O R6
(V2(S))or R™ (V2(R)).
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50. The method of claim 46, wherein R! is -CN or unsubstituted 2 to 5 membered

heteroalkyl.
51. The method of any one of claims 46-50, wherein R*> and R* are hydrogen.
52.  The method of any one of claims 46-50, wherein R'? and R'* are hydrogen.
53.  The method of any one of claims 46-50, wherein R'° and R!! are hydrogen.

54. The method of any one of claims 8 or 46-50, wherein the ring bridging
disulfide compound is:

CN
H,COHsC  CN
0
N 82 N\

b OH ) OHIVIe
ON o

, or

O

55. The method of any one of claims 8, 46, or 47, wherein the ring bridging

trisulfide compound is:

OH (V3a)

and the ring bridging disulfide compound is:

77850022v.2
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wherein:

R’ is unsubstituted 3- to 5S-membered cycloalkyl or R**-substituted or unsubstituted
C1-Cs alkyl; and

R>?is unsubstituted 2- to S-membered heteroalkyl or 5 to 6 membered

heterocycloalkyl.

56. The method of any one of claims 89, 46-50, or 55, wherein the ring bridging

disulfide compound is:

NC

11y

)

N Sz N
Br © : (ETP128),

o
(ETP382), \—O
CN

- “s

N /~ N-Me

O

o] Me
(ETP417), \—O (ETP422),

O
(ETP406), \—0

CN
Me =

“s
/" N—Me

o
\—-0 (ETP425), or \—O (ETP452),

and the ring bridging trisulfide compound is:
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Metn

10

1 57.

5 wherein:

6 X'is CR*R?! O, NR*'4 or S;

2
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X?is CR¥R??*A O, NR*A or S;

R’ is hydrogen, halogen, -N3, -CF3, -CCls, -CBr3,- Cl;, -CN, -CHO, -OR*!,
-NRP*R*L .COOR?**! -CONR*R¥!, -NO,, -SR**!, -SOn9R*, -SOn9OR**, -SOpgNR**R**,
-NHNR*R*! . ONR*R*! -NHC(O)NHNR*R?**! 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 hydrogen, halogen, -N3, -CF3, -CCls, -CBr3, -CI3, -CN, -CHO, -OR*¥,
-NR*R*E .COOR?**", -CONR**R*E, -NO;, -SR*, -SOn12R***, -SO41,0R*E,
-SOnNRAMR L _NHNRR?T - ONR3R3L .NHC(O)NHNR*R3L, sybstituted or
unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or unsubstituted cycloalkyl,
substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, or substituted or
unsubstituted heteroaryl, or are optionally joined together to form a substituted or unsubstituted
cycloalkyl, a substituted or unsubstituted heterocycloalkyl, a substituted or unsubstituted aryl, or a
substituted or unsubstituted heteroaryl;

R!2 R R2LRZA R2 and R¥4 are independently hydrogen, halogen, -N3, -CF3, -
CCls, -CBr3,- CI3, -CN, -CHO, -OR*™ _NR*MR*M _COOR*M -CONR*MR*M _NO,,
-SR*M _SO413R*M, -SO130R*™™M, -SOp3sNRIMMRPM _NHNRM*MRM _ONR*MRM,
-NHC(O)NHNR*MR3M qubstituted 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!7is hydrogen, halogen, -N3, -CF3, -CCls, -CBr3,- CI3, -CN, -CHO, -OR>**" -
NR**R*F _.COOR*?, -CONR**R** -NO,, -SR***, -SOn14R**,| -SOn1s0R**"| -SOn14sNRM*FR*F -
NHNR**R**F _.ONR***R3* _.NHC(O)NHNR***R**" 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, or are
optionally bonded together to form a substituted or unsubstituted cycloalkyl, a substituted or
unsubstituted heterocycloalkyl, a substituted or unsubstituted aryl, or a substituted or unsubstituted
heteroaryl;

R3L R3MLRISL RII RIBL RML RISL RIL RIM RIM RIM R3GM R3P R34 R3SP
and R are independently 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; and
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n9, n12, n13 and n15 are independently 1 or 2.

58.

The method of claim 57, wherein the ring bridging trisulfide compound is:

(VIa(S)) or R (VIa(R))

and the ring bridging disulfide compound is:

59.

60.

61.

62.

63.

3
R13 R' R 4
12 2. R @]
R 7L_X1 R
X2 \‘\\\ N /8:2 N‘RS
R7 R11 O R®
(VIb(S)) or R (VIb(R)).

The method of claim 57, wherein R! is -CN or unsubstituted 2 to 5 membered

The method of any one of claims 57-59, wherein R* and R* are hydrogen.
The method of any one of claims 57-59, wherein R'? and R are hydrogen.
The method of any one of claims 57-59, wherein R, R'°, and R!” are

The method of claim 57, wherein the ring bridging disulfide compound is:

CN CN
0 O

SN-me  © N)/E<N\Me

o Me or Br © Me

and the ring bridging trisulfide compound is

77850022v.2
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CN
0O
/—'-O
BrO Me

64. The method of any one of claims 28-31, 34-36, 41-43, 46-50, or 57-59,

wherein R? is a polar substituent.

65. The method of any one of claims 28-31, 34-36, 41-43, 46-50, or 57-59,

wherein:

R? is -N3, -CF3, -CCls, -CBr3,- CI3, -CN, -CHO, -OH, -NH>, -COOH, -CONH,, -NO,
-SH, -SOCl, -SOsH, -SO4H, -SO,Ph, -SO,NH>, -NHNH,, ~ONH,, R**-substituted or unsubstituted
C:1-Cs alkyl, or R*-substituted or unsubstituted 2 to 3 membered heteroalkyl;

R??is -N3, -CF3, -CCls, -CBrs3,- CI3, -CN, -CHO, -OH, -NH3, -COOH, -CONH,,
-NO, -SH, -SO,Cl, -SOsH, -SO4H, -SO,Ph, -SO,NH,, -NHNH,, -ONH;, R®-substituted or
unsubstituted C1-Cs alkyl, R?®-substituted or unsubstituted 2 to 5 membered heteroalkyl, R?-
substituted or unsubstituted 3 to 6 membered heterocycloalkyl, R*®-substituted or unsubstituted 5 or
6 membered aryl, or R®-substituted or unsubstituted 5 or 6 membered heteroaryl; and

R? is halogen, -N3, -CF3, -CCl3, -CBr3, -Cls, -CN, -CHO, -OH, -NH,, -COOH, -
CONHa, -NO», -SH, -SO:Cl, -SOsH, -SOsH, -SO:NH>, -NHNH>, -ONH,, -NHC(O)NHNH_,
unsubstituted C1-Cs alkyl, unsubstituted 2 to 8 membered heteroalkyl, unsubstituted 3 to 8
membered cycloalkyl, unsubstituted 3 to 6 membered heterocycloalkyl, unsubstituted 5 to 6

membered aryl, or unsubstituted 5 to 6 membered heteroaryl.

66. The method of any one of claims 28-31, 34-36, 41-43, 46-50, or 57-59,

wherein:

R? is R®-sybstituted or unsubstituted C1-Cs alkyl, or R**-substituted or unsubstituted
2 to 3 membered heteroalkyl; and
R??is unsubstituted 3 to 6 membered heterocycloalkyl, unsubstituted 5 or 6

membered aryl, or unsubstituted 5 or 6 membered heteroaryl.
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67. The method of any one of claims 28-31, 34-36, 41-43, 46-50, or 57-59,

wherein R? is methyl or methoxy.

68. The method of any one of claims 28-31, 34-36, 41-43, 46-50, or 57-59,

wherein R*® is pyridinyl.

69. The method of any one of claims 28-31, 34-36, 41-43, 46-50, or 57-59,
wherein R® and R® are independently hydrogen, halogen, -N3, -CF3, -CCl3, -CBr3, -CI3, -CN,
-CHO, -OH, -NH3, -COOH, -CONH,, -NO», -SH, -SOxCl, -SOsH, -SOsH, -SO>NH,, -NHNH,,
—ONHz, unsubstituted alkyl, or unsubstituted cycloalkyl.

70. The method of any one of claims 28-31, 34-36, 41-43, 46-50, or 57-59,
wherein R’ and R® are independently hydrogen, C1-C3 unsubstituted alkyl or 3 to 5 membered
cycloalkyl.

71. The method of any one of claims 28-31, 34-36, 41-43, 46-50, or 57-59,
wherein R’ and R® are independently hydrogen, methyl, ethyl, allyl, or cyclopropyl.

72. The method of claim 1 or 2, wherein the ring bridging disulfide compound is:

73. The method of claim 2, wherein the ratio of the ring bridging trisulfide to the
ring bridging disulfide in the mixture is between about 100:0.01 and 0.01:100.

74. The method of claim 2, wherein the ratio of the ring bridging trisulfide to the
ring bridging disulfide in the mixture is between about 10:0.1 and 0.1:10.

75. The method of claim 2, wherein the ratio of the ring bridging trisulfide to the

ring bridging disulfide in the mixture is between about 5:1 and 1:5.
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76. The method of claim 2, wherein the ratio of the ring bridging trisulfide to the

ring bridging disulfide in the mixture is about 2:3.

77. The method of claim 2, wherein the ratio of the ring bridging trisulfide to the

ring bridging disulfide in the mixture is about 1:70.

78.  The method of claim 2, wherein the ring bridging trisulfide decreases in

amount in the mixture by about 10% (w/w).

79.  The method of claim 2, wherein the ring bridging trisulfide decreases in

amount in the mixture by about 30% (w/w).

80.  The method of claim 2, wherein the ring bridging trisulfide decreases in

amount in the mixture by about 50% (w/w).

DBU.

is:

77850022v.2

81.  The method of any one of claims 1-80, wherein the non-nucleophilic base is
82. A cOmposition, Comprising:
1) a ring bridging trisulfide compound,

(11) a ring bridging disulfide compound; and

{1i1} a non-nucieophilic base, wherein the molar ratio of the ring
bridging trisulfide compound to the ring bridging disulfide compound is greater than
0.1, and further wherein the non-nucieophilic base is present in a quantity effective to
convert at least an amount of the ring bridging trisulfide compound to the ring bridging
disulfide compound.

83. The composition of claim 82, wherein the ring bridging trisulfide compound

2

and the ring bridging disulfide compound is:
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2

wherein A is substituted or unsubstituted cycloalkyl, substituted or unsubstituted
heterocycloalkyl, substituted or unsubstituted aryl or substituted or unsubstituted heteroaryl.

84. The composition of claim 82, wherein the non-nucleophilic base is an organic
non-nucleophilic base.

85. The composition of claim 84, wherein the organic non-nucleophilic base
comprises an amino group.

86. The composition of claim 85, wherein the organic non-nucleophilic base is a
sterically hindered organic non-nucleophilic base.

87. The composition of claim 86, wherein the non-nucleophilic base is 1,5,7-
triazabicyclo(4.4.0)dec-5-ene (TBD), 7-methyl-1,5,7-triazabicyclo(4.4.0)dec-5-ene (MTBD), 1,8-
diazabicyclo[5.4.0]undec-7-ene (DBU), 1,5-diazabicyclo[4.3.0]non-5-ene (DBN), 1,1,3,3-
tetramethylguanidine (TMGQG), quinuclidine, 2,2,6,6-tetramethylpiperidine (TMP), pempidine (PMP),
tributylamine, triethylamine, N, N-triisopropylamine, 1,4-diazabicyclo[2.2.2]octan (TED), collidine,
2,6-dimethylpyridine, sodium tert-butoxide, potassium tert-butoxide, lithium diisopropylamide
(LDA), potassium bis(trimethylsilyl)amide (KHMDS) or sodium trimethylsilyl)amide (NaHMDS).

88.  The composition of claim 82, wherein the ring bridging trisulfide compound

is:
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wherein:

R! is hydrogen, halogen, -N3, -CF3, -CCls, -CBr3,- Cls, -CN, -CHO, -OR**4,
-NR¥*AR3% _COOR*, -CONR**4R*A _NO,, -SR**4, -SOmR*A, -S0n OR*,

-SOmNR3*4R3%A _NHNR**4R3% . ONR**4R*3 _NHC(O)NHNR**AR3A  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 hydrogen, halogen, -N3, -CF3, -CCls, -CBr3,- CLs, -CN, -CHO, -OR**B,
NR¥BR3B_ _COORME, -CONR*BRB, _NO;, -SR*B, -SOuR*®, -SOnORME, SO, NRMERE,
NHNR**BR3E _ONR**R3**E, .NHC(O)NHNR**BR*B 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,

R3 is hydrogen, halogen, -N3, -CF3, -CCls, -CBr3,- CIs, -CN, -CHO, -OR*¢,
NRCR3C_COORMC, -CONRMCR3C, _NO,, -SR3C, -SO;3R3*C, -SOm0RMC, -SO,3NR34CR3C
NHNRMCR3C _ONR*CR33¢, .NHC(O)NHNR*CR*C, 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 hydrogen, halogen, -N3, -CF3, -CCls, -CBr3,- ClL3, -CN, -CHO, -OR*P,
-NR*R*P -COOR*P, -CONR*PR*P _NO,, -SR¥*P, -SOuR*P, -SOnOR**P,

-SOwuNR3**PR3D _NHNR*PR*P . ONR**PR**P _.NHC(O)NHNR**PR3P | 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 hydrogen, halogen, -N3, -CF3, -CCls, -CBr3,- Cls, -CN, -CHO, -OR*E,
-NR¥M*ERFE _COOR*F, -CONR**FR**F, -NO,, -SR*E, -SO1sR**E, -SOnsOR**F, -SO»sNRM*FRPE, -
NHNR**ER*E . ONR*ER3E _NHC(O)NHNR?***R¥¥, 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 hydrogen, halogen, -N3, -CF3, -CCls, -CBr3,- CIs, -CN, -CHO, -OR**F,
NR3MR3F _COORPF, -CONRMRF, -NO,, -SR3F, -SOmR*F, -SO0OR*, -SOnNR?*FRF
NHNR**R**F .ONR*R3F .NHC(O)NHNR**'R**F substituted or unsubstituted alkyl, substituted
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or unsubstituted heteroalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
heterocycloalkyl, substituted or unsubstituted aryl, or substituted or unsubstituted heteroaryl,

R!®is hydrogen, halogen, -N3, -CF3, -CCl3, -CBr3,- CI;, -CN, -CHO, -OR*C,
-NR**OR¥C _COOR*C, -CONR**9R¥¢ _NO,, -SR**C, -SO;7R¥*C, -SO7OR*, -SO7NR**OR?C, -
NHNRMOR¥G _ONRMOR3G _NHC(O)NHNR**YR33C, 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 hydrogen, halogen, -N3, -CF3, -CCls, -CBr3,- CI3, -CN, -CHO, -OR**,
-NR*HR?H _COOR* -CONR**HR*H _NO,, -SR¥*H -SOsR*H, -SOsOR**H,
-SONR*HR3E _NHNR*HR3H, _ ONR**HR*3H _NHC(O)NHNR**HR3H 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¥A R3A RISA R¥A R¥IB RMB RISB RIGB RIIC RMC RISC RIGC RID RIMD RID
R, RIE RME RIE RIE RIF RHMF RIF RIF RIIG RIMG RISG RI6G RIH RIMH RISH 54 RIGH
are independently 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; and

nl, n2, n3, n4, n5, n6, n7, and n8 are independently 1 or 2.

89. The composition of claim 82, wherein the mixture comprises at least 0.05 mol
of the ring bridging disulfide compound.

90. A reaction vessel, comprising the composition of any one of claims 82-89.

91. The reaction vessel of claim 90, wherein the reaction vessel 18 configured to

produce at least 10 g of the ring bridging disulfide compound].
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