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BRANCHED TRIPLE LIPID-MODIFIED NUCLEIC ACID COMPOUNDS

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] This application claims the benefit of US Provisional Application No. 63/279,269
filed November 15, 2021, the contents of which is hereby incorporated herein in its entirety

and for all purposes.

REFERENCE TO AN ELECTRONIC SEQUENCE LISTING
[0002] The contents of the electronic sequence listing (052974-
507001WO_Sequence_Listing_ST26.xml; Size 7,275 bytes; and Date of Creation: November

10, 2022) are hereby incorporated by reference in their entirety.

BACKGROUND
[0003] Delivering therapeutic nucleic acids into cells remains a challenging area of
research. Thus, there is a need for improved nucleic acid compounds and strategies of

introducing such compounds into cells.

SUMMARY

[0004] Provided herein are, inter alia, compounds having the structure:

L'—RT
LG_L5_L4_L7_ : _LS_R3
L2_R2

[0005] A is a nucleic acid.

[0006] L*and LS are independently a bond, -NH-, -O-, -S-, -C(O)-, -NHC(O)-,
-NHC(O)NH-, -C(0)O-, -OC(0O)-, -C(O)NH-, -OPO:-0O-, -OP(5)(0)-O-, -OP(S)2-O-,
-S(O)2NH-, substituted or unsubstituted alkylene, substituted or unsubstituted heteroalkylene,
substituted or unsubstituted cycloalkylene, substituted or unsubstituted heterocycloalkylene,
substituted or unsubstituted arylene or substituted or unsubstituted heteroarylene.

[0007] L°is independently a bond, substituted or unsubstituted alkylene, substituted or

unsubstituted heteroalkylene, substituted or unsubstituted cycloalkylene, substituted or
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unsubstituted heterocycloalkylene, substituted or unsubstituted arylene or substituted or
unsubstituted heteroarylene.

[0008] L’is independently a bond, substituted or unsubstituted alkylene or substituted or
unsubstituted heteroalkylene.

[0009] L'is independently a bond, substituted or unsubstituted 2 to 50 membered
heteroalkylene or L'A-L!B-L!IC-LIP-L!E,

[0010] L?is independently a bond, substituted or unsubstituted 2 to 50 membered
heteroalkylene or L*A-L?B-L?C- 1.2,

[0011] L’is independently a bond, substituted or unsubstituted 2 to 50 membered
heteroalkylene or L3A-L3B-[ 3¢ 3P %,

[0012] L'A LB, LIC [P B [2A [2B [2C [2D [2E [3A [3B [3C [3D 3541 3E gre
independently a bond, -NH-, -O-, -S-, -C(O)-, -NHC(O)-, -S(0)2C(O)-, -OPO2-0O-,
-OP(S)(0)-O-, -OP(S)2-O-, -S(O)NH-, -NHC(O)NH-, -C(0)O-, -OC(0O)-, -C(O)NH-,
substituted or unsubstituted C1-Cos alkylene, substituted or unsubstituted 2 to 25 membered
heteroalkylene, substituted or unsubstituted cycloalkylene, substituted or unsubstituted
heterocycloalkylene, substituted or unsubstituted arylene or substituted or unsubstituted
heteroarylene.

[0013] L'-L'B-L.L'P-L'E is not a bond, substituted or unsubstituted alkylene or a
substituted or unsubstituted heteroalkylene with a terminal carbon atom and at least one of
L', LB, LIC 1P or L'F is not a bond or substituted or unsubstituted 2 to 25 membered
heteroalkylene.

[0014] L2A-L?B-L>“-L?P-L? is not a bond, substituted or unsubstituted alkylene or a
substituted or unsubstituted heteroalkylene with a terminal carbon atom and at least one of
L2, L?B, 1L.2C, 1L.2° or L?® is not a bond or substituted or unsubstituted 2 to 25 membered
heteroalkylene.

[0015] L3A-L3B-L3C-L3P-L3 is not a bond or substituted or unsubstituted alkylene or a
substituted or unsubstituted heteroalkylene with a terminal carbon atom at least one of L*4,
L3, L3¢, L3P or L is not a bond or substituted or unsubstituted 2 to 25 membered
heteroalkylene.

[0016] R!, R?and R?are independently unsubstituted C;-Cas alkyl.

[0017] tis an integer from 1 to 5.

[0018] In an aspect, provided are methods including contacting a cell with compounds as

described herein.
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[0019] In an asepct, provided are methods including administering to a subject compounds
as described herein.

[0020] In an aspect, provided are compounds as described herein for use in the preparation
of a medicament.

[0021] In an aspect, provided are methods of introducing a nucleic acid into a cell within a
subject, the method including administering to said subject compounds as described herein.
[0022] In an aspect, provided are cells including compounds as described herein .

[0023] In an aspect, provided are pharmaceutical compositions including a
pharmaceutically acceptable excipient and the compounds as described herein.

[0024] Other aspects of the inventions are disclosed infra.

DETAILED DESCRIPTION
Overview
[0025] Provided are, inter alia, compounds including a nucleic acid (A) that is covalently

bonded to one or more uptake motifs (UMs) including fatty acids (FA).

Definitions

[0026] Unless defined otherwise, all technical terms, scientific terms, abbreviations,
chemical structures, and chemical formulae used herein have the same meaning as is
commonly understood by one of ordinary skill in the art. The chemical structures and
formulae set forth herein are constructed according to the standard rules of chemical valency
known in the chemical arts. All patents, applications, published applications, and other
publications referenced herein are incorporated by reference in their entirety unless stated
otherwise. Unless otherwise indicated, conventional methods of mass spectroscopy, NMR,
HPLC, protein chemistry, biochemistry, recombinant DNA techniques, and pharmacology
are employed. Furthermore, use of the term “including” as well as other forms, such as

9 Gel

“include”, “includes,” and “included,” is not limiting. As used in this specification, whether
in a transitional phrase or in the body of the claim, the terms “comprise(s)” and “comprising”
are to be interpreted as having an open-ended meaning. That is, the terms are to be
interpreted synonymously with the phrases “having at least” or “including at least.” When
used in the context of a process, the term “comprising” means that the process includes at

least the recited steps, but may include additional steps. When used in the context of a

compound, composition, or device, the term “comprising” means that the compound,
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composition, or device includes at least the recited features or components, but may also
include additional features or components.

[0027] 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., -CH20O- is equivalent

to -OCHa-.

[0028] “Compound” means a molecule comprising linked monomeric nucleotides. A
compound may have one or more modified nucleotides. In embodiments, a compound
comprises a double-stranded nucleic acid. In embodiments, a compound comprises a
single-stranded nucleic acid. A compound may be provided as a pharmaceutical salt. A
compound may be provided as a pharmaceutical composition.

[0029] “Oligonucleotide” means a polymer of linked monomeric nucleotides. One or more
nucleotides of an oligonucleotide may be a modified nucleotide.

[0030] “Double-stranded nucleic acid” means a first nucleotide sequence hybridized to a
second nucleotide sequence to form a duplex structure. Double-stranded nucleic acids include
structures formed from annealing a first oligonucleotide to a second, complementary
oligonucleotide, as in an siRNA. Such double-stranded nucleic acids may have a short
nucleotide overhang at one or both ends of the duplex structure. Double-stranded nucleic
acids also include structures formed from a single oligonucleotide with sufficient length and
self-complementarity to form a duplex structure, as in an shRNA. Such double-stranded
nucleic acids include stem-loop structures. A double-stranded nucleic acid may include one
or more modifications relative to a naturally occurring terminus, sugar, nucleobase, and/or
phosphate group.

[0031] “Double-stranded region” means the portion of a double-stranded nucleic acid
where nucleotides of the first nucleotide sequence are hybridized to nucleotides of the second
nucleotide sequence. A double-stranded region can be a defined portion within a
double-stranded nucleic acid that is shorter than (e.g. encompassed by) the full
double-stranded nucleic acid. Alternatively, a double-stranded region can be the same length
as the full double-stranded nucleic acid. A double-stranded region may contain one or more
mismatches between the first and second nucleotide sequences, and retain the ability
hybridize with each other. Double-stranded regions do not include nucleotide overhangs.
[0032] “Antisense strand” means an oligonucleotide that is complementary to a target RNA

(e.g. amRNA) and is incorporated into the RNA-induced silencing complex (RISC) to direct
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gene silencing in a sequence-specific manner through the RNA interference pathway. The
antisense strand may also be referred to as the “guide strand.”

[0033] “Sense strand” means an oligonucleotide that is complementary to the antisense
strand of a double-stranded nucleic acid. The sense strand is typically degraded following
incorporation of the antisense strand into RISC. The sense strand may also be referred to as
the “passenger strand.”

[0034] “Nucleotide overhang” means an extension of one or more unpaired nucleotides
from the double-stranded region of a double-stranded nucleic acid. For example, when the 3’
terminus of an antisense strand extends beyond the 5° terminus of a sense strand, the 3’
terminus of the antisense strand has a nucleotide overhang. A nucleotide overhang can be
one, two, three, four or five nucleotides. One or more nucleotides of a nucleotide overhang
may be a modified nucleotide. A nucleotide overhang may be on the antisense strand, the
sense strand, or both the antisense and sense strands.

[0035] “Blunt end” means a given terminus of a double-stranded nucleic acid with no
unpaired nucleotides extending from the double-stranded region, i.e. there is no nucleotide
overhang. A double-stranded nucleic acid may have a blunt end at one or both termini.
[0036] “siRNA” means a double-stranded nucleic acid formed from separate antisense and
sense strands, which directs gene silencing in a sequence-specific manner by facilitating
mRNA degradation before translation through the RNA interference pathway. The antisense
and sense strands of an siRNA are not covalently linked.

[0037] “shRNA” means a double-stranded nucleic acid containing a loop structure that is
processed in a cell to an siRNA which directs gene silencing in a sequence-specific manner,
by facilitating mRNA degradation before translation through the RNA interference pathway.
[0038] “Single-stranded nucleic acid” means an antisense strand that is not hybridized to a
complementary strand. A single-stranded nucleic acid is incorporated into RISC to direct
gene silencing in a sequence-specific manner by facilitating mRNA degradation before
translation through the RNA interference pathway.

[0039] “Hybridize” means the annealing of one nucleotide sequence to another nucleotide
sequence based at least in part on nucleotide sequence complementarity. In embodiments, an
antisense strand is hybridized to a sense strand. In embodiments, an antisense strand
hybridizes to a target mRNA sequence.

[0040] “Complementary” means nucleobases having the capacity to pair non-covalently via

hydrogen bonding.
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[0041] “Fully complementary” means each nucleobase of a first nucleotide sequence is
complementary to each nucleobase of a second nucleotide sequence. In embodiments, an
antisense strand is fully complementary to its target mRNA. In embodiments, a sense strand
and an antisense strand of double-stranded nucleic acid are fully complementary over their
entire lengths. In embodiments, a sense strand and an antisense strand of double-stranded
nucleic acid are fully complementary over the entire length of the double-stranded region of
the siRNA, and one or both termini of either strand comprises single-stranded nucleotides.
[0042] '"Identical" in the context of nucleotide sequences, means having the same
nucleotide sequence, independent of sugar, linkage, and/or nucleobase modifications and
independent of the methylation state of any pyrimidines present.

[0043] "Percent identity” means the number of nucleobases in a first nucleotide sequence
that are identical to nucleobases at corresponding positions in a second nucleotide sequence,
divided by the total number of nucleobases in the first nucleotide sequence.

[0044] "Mismatch” means a nucleobase of a first nucleotide sequence that is not capable of
Watson-Crick pairing with a nucleobase at a corresponding position of a second nucleotide
sequence.

[0045] “Nucleoside” means a monomer of a nucleobase and a pentofuranosyl sugar (e.g.,
either ribose or deoxyribose). Nucleosides may comprise bases such as A, C, G, T, or U, or
modifications thereof. Nucleosides may be modified at the base and/or and the sugar. In
embodiments, a nucleoside is a deoxyribonucleoside. In embodiments, the nucleoside is a
ribonucleoside.

[0046] “Nucleotide” means a nucleoside covalently linked to a phosphate group at the 5°
carbon of the pentafuranosyl sugar. Nucleotides may be modified at one or more of the
nucleobase, sugar moiety, internucleotide linkage and/or phosphate group.

[0047] “Nucleobase” means a heterocyclic base moiety capable of non-covalently pairing.
Nucleobases include pyrimidines and purines.

[0048] Unless stated otherwise, numbering of nucleotide atoms is according to standard
numbering convention, with the carbons of the pentafuranosyl sugar numbered 1’ through 5°,
and the nucleobase atoms numbered 1 through 9 for purines and 1 through 6 for pyrimidines.
[0049] “Modified nucleoside” means a nucleoside having one or more modifications
relative to a naturally occurring nucleoside. Such alterations may be present in a nucleobase

and/or sugar moiety of the nucleoside. A modified nucleoside may have a modified sugar
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moiety and an unmodified nucleobase. A modified nucleoside may have a modified sugar
moiety and a modified nucleobase.

[0050] “Modified nucleotide” means a nucleotide having one or more alterations relative to
a naturally occurring nucleotide. An alteration may be present in an internucleoside linkage, a
nucleobase, and/or a sugar moiety of the nucleotide. A modified nucleotide may have a
modified sugar moiety and an unmodified phosphate group. A modified nucleotide may have
an unmodified sugar moiety and a modified phosphate group. A modified nucleotide may
have a modified sugar moiety and an unmodified nucleobase. A modified nucleotide may
have a modified sugar moiety and a modified phosphate group.

[0051] “Modified nucleobase” means a nucleobase having one or more alterations relative
to a naturally occurring nucleobase.

[0052] “Modified phosphate group” means any change from a naturally occurring
phosphate group of a nucleotide.

[0053] “Modified internucleotide linkage” means any change from a naturally occurring
phosphodiester linkage between two nucleotides.

[0054] “Phosphorothioate internucleotide linkage” means a substituted phosphodiester
internucleotide linkage where one of the non-bridging atoms is a sulfur atom.

[0055] “Modified sugar moiety” means a sugar of a nucleotide having any change and/or
substitution from a naturally occurring sugar moiety.

[0056] “beta-D-deoxyribonucleoside” means a naturally occurring nucleoside monomer of
DNA.

[0057] “beta-D-ribonucleoside” means a naturally occurring nucleoside monomer of RNA.
[0058] “2°-O-methyl sugar” or “2°-OMe sugar” means a sugar having an {3-CHz
substitution at the 2’ position of the pentofuranosyl sugar.

[0059] “2’-O-methoxyethyl sugar” or “2°-MOE sugar” means a sugar having an
GCHCH:OCH; substitution at the 2’ position of the pentofuranosyl sugar.

[0060] “2’-fluoro sugar” or “2’-F sugar” means a sugar having a fluoro substitution at the
2’ position of the pentofuranosyl sugar.

[0061] “Bicyclic sugar” means a modified sugar moiety comprising a linkage connecting
the 2’-carbon and 4’-carbon of the pentafuranosyl sugar, resulting in a bicyclic structure.
Nonlimiting exemplary bicyclic sugar moieties include LNA, ENA, cEt, S-cEt, and R-cEt.
[0062] “Locked nucleic acid (LNA) sugar” means a substituted sugar moiety comprising

a -CH»-0- linkage between the 4’ and 2’ furanose ring atoms.
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[0063] “ENA sugar” means a substituted sugar moiety comprising a -(CHz2)>-O- linkage
between the 4’ and 2’ furanose ring atoms.

[0064] “2°-O-methyl nucleotide” means a nucleotide having an O-methyl substitution at the
2’ position of the pentofuranosyl sugar. A 2’-O-methyl nucleotide may have a further
modification in addition to the modified sugar moiety, for example a modified nucleobase
and/or phosphate group.

[0065] “2’-fluoro nucleotide” means a nucleotide having a fluoro substitution at the 2’
position of the pentofuranosyl sugar. A 2°-O-fluoro nucleotide may have a further
modification in addition to the modified sugar moiety, for example a modified nucleobase
and/or phosphate group.

[0066] “Bicyclic nucleotide” means a nucleotide having a linkage connecting the 2’-carbon
and 4’-carbon of the pentafuranosyl sugar. A bicyclic nucleotide may have a further
modification in addition to the modified sugar moiety, for example a modified nucleobase
and/or phosphate group

[0067] “Pharmaceutical salt” means a salt form of a compound that retains the biological
effectiveness and properties of a compound and does not have undesired effects when
administered to a subject.

[0068] “Therapeutically effective amount” means an amount sufficient for a compound to
provide a therapeutic benefit to a subject.

[0069] “Subject” used herein means a human or non-human animal selected for treatment
or therapy. In embodiments, a subject is a human.

[0070] “Administration” means providing a pharmaceutical agent or composition to a
subject, and includes administration performed by a medical professional and
self-administration. In embodiments, administration is intraocular administration. In
embodiments, administration is topical administration.

[0071] “Treating” or “treatment” means the administration of one or more pharmaceutical
agents to a subject to achieve a desired clinical result, including but not limited to the
alleviation, amelioration, or slowing of the progression of at least one indicator or symptom
of a disease in a subject.

[0072] “Prevent the onset of” means the prevention of the appearance of at least one
indicator or symptom of a disease in a subject at risk for developing the disease.

[0073] “Effective amount” means an amount sufficient for a compound that, when

administered to a subject, is sufficient to effect treatment of a disease in the subject. An
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effective amount may vary depending on the one or more of the compound, its mode of
administration, the severity of the disease in the subject, concomitant pharmaceutical agents
the subject is receiving, and characteristics of the subject such as the subject’s medical
history, age, and weight.

[0074] 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. The alkyl may include a designated number of carbons (e.g.,
C1-C1o means one to ten carbons). In embodiments, the alkyl is fully saturated. In
embodiments, the alkyl is monounsaturated. In embodiments, the alkyl is polyunsaturated.
Alkyl is an uncyclized chain. 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, 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-). An alkyl moiety
may be an alkenyl moiety. An alkyl moiety may be an alkynyl moiety. An alkenyincludes
one or more double bonds. An alkynyl includes one or more triple bonds.

[0075] 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,
-CH2CH2CH2CH2-. 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 herein. 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. The term
“alkynylene” by itself or as part of another substituent, means, unless otherwise stated, a
divalent radical derived from an alkyne. In embodiments, the alkylene is fully saturated. In
embodiments, the alkylene is monounsaturated. In embodiments, the alkylene is
polyunsaturated. An alkenylene includes one or more double bondss. An alkynylene

includes one or more triple bonds.
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[0076] 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., O, 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,-O-CH3, -CH2-CH>-NH-CH3,
-CH»-CH»>-N(CH3)-CH3, -CH2-S-CH»-CH3, -CH»-S-CH>, -S(O)-CH3, -CH»>-CH»-S(0O)>-CHs,
-CH=CH-0O-CH3, -Si(CH3)3, -CH>-CH=N-OCH3, -CH=CH-N(CH3)-CH3, -O-CH3,
-O-CH»-CH3, and -CN. Up to two or three heteroatoms may be consecutive, such as, for
example, -CH2-NH-OCH3 and -CH2-O-Si(CH3)3. A heteroalkyl moiety 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 8 optionally different heteroatoms (e.g., O, N, S, Si, or P). The term
“heteroalkenyl,” by itself or in combination with another term, means, unless otherwise
stated, a heteroalkyl including at least one double bond. A heteroalkenyl may optionally
include more than one double bond and/or one or more triple bonds in additional to the one or
more double bonds. The term “heteroalkynyl,” by itself or in combination with another term,
means, unless otherwise stated, a heteroalkyl including at least one triple bond. A
heteroalkynyl may optionally include more than one triple bond and/or one or more double
bonds in additional to the one or more triple bonds. In embodiments, the heteroalkyl is fully
saturated. In embodiments, the heteroalkyl is monounsaturated. In embodiments, the
heteroalkyl is polyunsaturated.

[0077] 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, -CH2-CH»-S-CH»>-CHb- 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

10
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the direction in which the formula of the linking group is written. For example, the formula
-C(O)2R'- represents both -C(O)2R'- and -R'C(O)2-. 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. The term “heteroalkenylene,” by itself or as
part of another substituent, means, unless otherwise stated, a divalent radical derived from a
heteroalkene. The term “heteroalkynylene” by itself or as part of another substituent, means,
unless otherwise stated, a divalent radical derived from an heteroalkyne. In embodiments, the
heteroalkylene is fully saturated. In embodiments, the heteroalkylene is monounsaturated. In
embodiments, the heteroalkylene is polyunsaturated. A heteroalkenylene includes one or
more double bonds. A heteroalkynylene includes one or more triple bonds.

[0078] 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-tetrahydropyridyl), 1-piperidinyl, 2-piperidinyl, 3-piperidinyl, 4-morpholinyl, 3-
morpholinyl, tetrahydrofuran-2-yl, tetrahydrofuran-3-yl, tetrahydrothien-2-yl,
tetrahydrothien-3-yl, 1-piperazinyl, 2-piperazinyl, and the like. A “cycloalkylene” and a
“heterocycloalkylene,” alone or as part of another substituent, means a divalent radical
derived from a cycloalkyl and heterocycloalkyl, respectively. In embodiments, the cycloalkyl
is fully saturated. In embodiments, the cycloalkyl is monounsaturated. In embodiments, the
cycloalkyl is polyunsaturated. In embodiments, the heterocycloalkyl is fully saturated. In
embodiments, the heterocycloalkyl is monounsaturated. In embodiments, the
heterocycloalkyl is polyunsaturated.

[0079] In embodiments, the term “cycloalkyl” means a monocyclic, bicyclic, or a

multicyclic cycloalkyl ring system. In embodiments, monocyclic ring systems are cyclic
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hydrocarbon groups containing from 3 to 8 carbon atoms, where such groups can be saturated
or unsaturated, but not aromatic. In embodiments, cycloalkyl groups are fully saturated. A
bicyclic or multicyclic cycloalkyl ring system refers to multiple rings fused together wherein
at least one of the fused rings is a cycloalkyl ring and wherein the multiple rings are attached
to the parent molecular moiety through any carbon atom contained within a cycloalkyl ring of
the multiple rings.

[0080] In embodiments, the term “heterocycloalkyl” means a monocyclic, bicyclic, or a
multicyclic heterocycloalkyl ring system. In embodiments, heterocycloalkyl groups are fully
saturated. A bicyclic or multicyclic heterocycloalkyl ring system refers to multiple rings
fused together wherein at least one of the fused rings is a heterocycloalkyl ring and wherein
the multiple rings are attached to the parent molecular moiety through any atom contained
within a heterocycloalkyl ring of the multiple rings.

[0081] 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(Ci-C4)alkyl” includes, but is not limited to, fluoromethyl,
difluoromethyl, trifluoromethyl, 2,2,2-trifluoroethyl, 4-chlorobutyl, 3-bromopropyl, and the
like.

[0082] 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.

[0083] 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
and wherein the multiple rings are attached to the parent molecular moiety through any
carbon atom contained within an aryl ring of the multiple rings. 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 and

wherein the multiple rings are attached to the parent molecular moiety through any atom
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contained within a heteroaromatic ring of the multiple rings). 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, naphthyl, pyrrolyl,
pyrazolyl, pyridazinyl, triazinyl, pyrimidinyl, imidazolyl, pyrazinyl, purinyl, oxazolyl,
isoxazolyl, thiazolyl, furyl, thienyl, pyridyl, pyrimidyl, benzothiazolyl, benzoxazoyl
benzimidazolyl, benzofuran, isobenzofuranyl, indolyl, isoindolyl, benzothiophenyl,
isoquinolyl, quinoxalinyl, quinolyl, 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-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 -O- bonded to a ring
heteroatom nitrogen.

[0084] 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
different 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. substituents 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
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(e.g. all rings being substituted heterocycloalkylene wherein each ring may be the same or
different substituted heterocycloalkylene). When referring 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.

[0085] The symbol “~r-” denotes the point of attachment of a chemical moiety to the
remainder of a molecule or chemical formula.

[0086] The term “oxo,” as used herein, means an oxygen that is double bonded to a carbon
atom.

[0087] 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
2 4 /\/\4©2)\

3 or 3
[0088] 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,

0xo, -N3, -CF3, -CCl3, -CBr3, -Cl3, -CN, -CHO, -OH, -NH>, -COOH, -CONHa, -NO>, -SH, -S
0-CH3 -SOsH, , -OSOsH, -SO2NH», -NHNH3, -ONH>, -NHC(O)NHNH>, substituted or
unsubstituted C1-Cs alkyl or substituted or unsubstituted 2 to 5 membered heteroalkyl). In
embodiments, the alkylarylene is unsubstituted.

[0089] 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.

[0090] 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(NRR"R")=NR"", -NR-C(NR'R")=NR", -S(O)R’,
-S(O)2R, -S(O)NR'R", -NRSO2R’, -NR'NR"R", -ONR'R", -NR'C(O)NR"NR"R"", -CN,
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-NO2, -NR'SOzR", -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 -CH2>CF3) and acyl (e.g.,
-C(O)CH3, -C(O)CF;3, -C(O)CH20CH3, and the like).

[0091] 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, -SiRR"R", -OC(O)R', -C(O)R', -CO2zR’, -CONR'R", -OC(O)NR'R", -NR"C(O)R/,
-NR'-C(O)NR"R", -NR"C(O)2R’, -NR-C(NRR"R")=NR"", -NR-C(NR'R")=NR", -S(O)R’,
-S(O)2R’, -S(O)NR'R", -NRSO2R’, -NR'NR"R", -ONR'R", -NR'C(O)NR"NR"R"", -CN,
-NO2, -R', -N3, -CH(Ph)2, fluoro(C;-C4)alkoxy, and fluoro(Ci-Cs)alkyl, -NR'SO2R",
-NR'C(O)R", -NR'C(0)-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.

[0092] Substituents for rings (e.g. cycloalkyl, heterocycloalkyl, aryl, heteroaryl,
cycloalkylene, heterocycloalkylene, arylene, or heteroarylene) may be depicted as
substituents on the ring rather 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
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(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.

[0093] 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.

[0094] 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")¢-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
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optionally be replaced with a substituent of the formula -A-(CHz2):-B-, wherein A and B are
independently -CRR'-, -O-, -NR-, -S-, -S(O) -, -S(O)2-, -S(O)2NR'-, 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")q-, where s and d are independently integers of from 0 to 3, and X' is
-O-, -NR'-, -S-, -S(0O)-, -S(O)2-, or -S(O)2NR'-. 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.
[0095] As used herein, the terms “heteroatom’ or “ring heteroatom™ are meant to include
oxygen (O), nitrogen (N), sulfur (S), phosphorus (P), and silicon (Si).
[0096] A “substituent group,” as used herein, means a group selected from the following
moieties:
(A) oxo, halogen, -CCl3, -CBr3, -CF3, -Cl3, CHCl2, -CHBr2, -CHF,, -CHI2, -CH2Cl,
-CH2Br, -CHLF, -CHzl, -CN, -OH, -NH», -COOH, -CONHz, -NO», -SH, -SO3H,
-SO4H, -SO2NH:, -NHNH3, -ONH:, -NHC(O)NHNH_, -NHC(O)NH, -NHSO:H,
-NHC(O)H, -NHC(O)OH, -NHOH, -OCCls, -OCF;3, -OCBr3, -OCIs, -OCHCl,
-OCHBr2, -OCHI2, -OCHF,, -OCH2Cl, -OCH2Br, -OCHal, -OCH:F, -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., Ce-Cio 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, -CCls, -CBr3, -CF3, -Cl3, CHCl», -CHBr2, -CHF,, -CHIL, -CH2Cl,
-CH:Br, -CH2F, -CHaL, -CN, -OH, -NH_, -COOH, -CONH_, -NO2, -SH, -SOsH,
-SO4H, -SO2NH», -NHNHb, -ONHz, -NHC(O)NHNH», -NHC(O)NH», -NHSO-H,
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-NHC(O)H, -NHC(O)OH, -NHOH, -OCCls, -OCFs3, -OCBr3, -OClIs, -OCHCl,
-OCHBr2, -OCHI., -OCHF,, -OCH:CI, -OCH:Br, -OCH2l, -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-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
(ii) alkyl, heteroalkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, substituted with
at least one substituent selected from:
(a) oxo, halogen, -CCls, -CBr3, -CF3, -ClI3, CHCla, -CHBr2, -CHF2, -CHI,
-CH:Cl, -CH2Br, -CHuF, -CHal, -CN, -OH, -NHz, -COOH, -CONHaz, -NO2, -SH,
-SOsH, -SO4H, -SO2NH», -NHNH>, -ONH:, -NHC(O)NHNHz, -NHC(O)NHa,
-NHSO:H, -NHC(O)H, -NHC(O)OH, -NHOH, -OCCls, -OCF3, -OCBr3, -OClI3,
-OCHCl, -OCHBr2, -OCHL, -OCHF,, -OCHCl, -OCH:2Br, -OCH:l, -OCH2F,
-N3, unsubstituted alkyl (e.g., C1-Cs alkyl, C1-Ce 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-Cg 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., Ce-Cio 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: oxo, halogen, -CCls, -CBr3, -CF3, -ClI3,
-CHC,, -CHBr», -CHF», -CHI,, -CH2Cl, -CH2Br, -CHF, -CHa2l, -CN, -OH, -NH>,
-COOH, -CONHz, -NO2, -SH, -SOsH, -SO4H, -SO2NHz, -NHNH:, -ONHa,
-NHC(O)NHNH_, -NHC(O)NHz, -NHSO:H, -NHC(O)H, -NHC(O)OH,
-NHOH, -OCCls, -OCFs, -OCBr3, -OCls, -OCHCl, -OCHBr2, -OCHL, -OCHF,
-OCHCl, -OCH2Br, -OCH:I, -OCH;F, -N3, unsubstituted alkyl (e.g., Ci-Cs alkyl,
C1-Cs alkyl, or C1-C4 alkyl), unsubstituted heteroalkyl (e.g., 2 to 8 membered
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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 to 6 membered heterocycloalkyl, or 5 to 6 membered heterocycloalkyl),
unsubstituted aryl (e.g., Cs-Cio 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).
[0097] 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-Cg cycloalkyl, each substituted or unsubstituted heterocycloalkyl is a
substituted or unsubstituted 3 to 8 membered heterocycloalkyl, each substituted or
unsubstituted aryl is a substituted or unsubstituted Cs-C1o aryl, and each substituted or
unsubstituted heteroaryl is a substituted or unsubstituted 5 to 10 membered heteroaryl.
[0098] 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-
C7 cycloalkyl, each substituted or unsubstituted heterocycloalkyl is a substituted or
unsubstituted 3 to 7 membered heterocycloalkyl, each substituted or unsubstituted aryl is a
substituted or unsubstituted Cs-Cio aryl, and each substituted or unsubstituted heteroaryl is a
substituted or unsubstituted 5 to 9 membered heteroaryl.
[0099] 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
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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.

[0100] In other embodiments of the compounds herein, 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 C3-Cs cycloalkyl, each substituted or
unsubstituted heterocycloalkyl is a substituted or unsubstituted 3 to 8 membered
heterocycloalkyl, each substituted or unsubstituted aryl is a substituted or unsubstituted Cs-
Cio aryl, and/or each substituted or unsubstituted heteroaryl is a substituted or unsubstituted 5
to 10 membered heteroaryl. In some embodiments of the compounds herein, each substituted
or unsubstituted alkylene is a substituted or unsubstituted C1-Cap 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 C3-Cg cycloalkylene, each substituted or unsubstituted heterocycloalkylene is a
substituted or unsubstituted 3 to 8 membered heterocycloalkylene, each substituted or
unsubstituted arylene is a substituted or unsubstituted Cs-C1o arylene, and/or each substituted
or unsubstituted heteroarylene is a substituted or unsubstituted 5 to 10 membered
heteroarylene.

[0101] In some embodiments, each substituted or unsubstituted alkyl is a substituted or
unsubstituted C1-Csg 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 C3-C7 cycloalkyl, each substituted or unsubstituted
heterocycloalkyl is a substituted or unsubstituted 3 to 7 membered heterocycloalkyl, each
substituted or unsubstituted aryl is a substituted or unsubstituted Cs-C1o aryl, and/or each
substituted or unsubstituted heteroaryl is a substituted or unsubstituted 5 to 9 membered
heteroaryl. In some embodiments, each substituted or unsubstituted alkylene is a substituted
or unsubstituted C1-Cg 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 unsubstituted Cs-C7 cycloalkylene, each
substituted or unsubstituted heterocycloalkylene is a substituted or unsubstituted 3 to 7
membered heterocycloalkylene, each substituted or unsubstituted arylene is a substituted or

unsubstituted Ce-Cio arylene, and/or each substituted or unsubstituted heteroarylene is a
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substituted or unsubstituted 5 to 9 membered heteroarylene. In some embodiments, the
compound is a chemical species set forth in the Examples section, figures, or tables below.
[0102] In embodiments, a substituted or unsubstituted moiety (e.g., substituted or
unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl, substituted or unsubstituted alkylene, substituted or
unsubstituted heteroalkylene, substituted or unsubstituted cycloalkylene, substituted or
unsubstituted heterocycloalkylene, substituted or unsubstituted arylene, and/or substituted or
unsubstituted heteroarylene) is unsubstituted (e.g., is an unsubstituted alkyl, unsubstituted
heteroalkyl, unsubstituted cycloalkyl, unsubstituted heterocycloalkyl, unsubstituted aryl,
unsubstituted heteroaryl, unsubstituted alkylene, unsubstituted heteroalkylene, unsubstituted
cycloalkylene, unsubstituted heterocycloalkylene, unsubstituted arylene, and/or unsubstituted
heteroarylene, respectively). In embodiments, a substituted or unsubstituted moiety (e.g.,
substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl, substituted or unsubstituted
alkylene, substituted or unsubstituted heteroalkylene, substituted or unsubstituted
cycloalkylene, substituted or unsubstituted heterocycloalkylene, substituted or unsubstituted
arylene, and/or substituted or unsubstituted heteroarylene) is substituted (e.g., is a 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, respectively).

[0103] In embodiments, a substituted moiety (e.g., 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) is
substituted with at least one substituent group, wherein if the substituted moiety is substituted
with a plurality of substituent groups, each substituent group may optionally be different. In
embodiments, if the substituted moiety is substituted with a plurality of substituent groups,
each substituent group is different.

[0104] In embodiments, a substituted moiety (e.g., substituted alkyl, substituted

heteroalkyl, substituted cycloalkyl, substituted heterocycloalkyl, substituted aryl, substituted
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heteroaryl, substituted alkylene, substituted heteroalkylene, substituted cycloalkylene,
substituted heterocycloalkylene, substituted arylene, and/or substituted heteroarylene) is
substituted with at least one size-limited substituent group, wherein if the substituted moiety
is substituted with a plurality of size-limited substituent groups, each size-limited substituent
group may optionally be different. In embodiments, if the substituted moiety is substituted
with a plurality of size-limited substituent groups, each size-limited substituent group is
different.

[0105] In embodiments, a substituted moiety (e.g., 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) is
substituted with at least one lower substituent group, wherein if the substituted moiety is
substituted with a plurality of lower substituent groups, each lower substituent group may
optionally be different. In embodiments, if the substituted moiety is substituted with a
plurality of lower substituent groups, each lower substituent group is different.

[0106] In embodiments, a substituted moiety (e.g., 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) is
substituted with at least one substituent group, size-limited substituent group, or lower
substituent group; wherein if the substituted moiety is substituted with a plurality of groups
selected from substituent groups, size-limited substituent groups, and lower substituent
groups; each substituent group, size-limited substituent group, and/or lower substituent group
may optionally be different. In embodiments, if the substituted moiety is substituted with a
plurality of groups selected from substituent groups, size-limited substituent groups, and
lower substituent groups; each substituent group, size-limited substituent group, and/or lower
substituent group is different.

[0107] In embodiments of the compounds herein, each substituted or unsubstituted alkyl
may be a substituted (e.g., substituted with a substituent group, a size-limited substituent
group, or lower substituent group) or unsubstituted C1-Cao alkyl, each substituted or
unsubstituted heteroalkyl is a substituted (e.g., substituted with a substituent group, a
size-limited substituent group, or lower substituent group) or unsubstituted 2 to 20 membered

heteroalkyl, each substituted or unsubstituted cycloalkyl is a substituted (e.g., substituted with
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a substituent group, a size-limited substituent group, or lower substituent group) or
unsubstituted C3-Cg cycloalkyl, each substituted or unsubstituted heterocycloalkyl is a
substituted (e.g., substituted with a substituent group, a size-limited substituent group, or
lower substituent group) or unsubstituted 3 to 8 membered heterocycloalkyl, each or
unsubstituted aryl is a substituted (e.g., substituted with a substituent group, a size-limited
substituent group, or lower substituent group) or unsubstituted Cs-C1o aryl, and/or each
substituted or unsubstituted heteroaryl is a substituted (e.g., substituted with a substituent
group, a size-limited substituent group, or lower substituent group) or unsubstituted 5 to 10
membered heteroaryl. In embodiments herein, each substituted or unsubstituted alkylene is a
substituted (e.g., substituted with a substituent group, a size-limited substituent group, or
lower substituent group) or unsubstituted C1-Cao alkylene, each substituted or unsubstituted
heteroalkylene is a substituted (e.g., substituted with a substituent group, a size-limited
substituent group, or lower substituent group) or unsubstituted 2 to 20 membered
heteroalkylene, each substituted or unsubstituted cycloalkylene is a substituted (e.g.,
substituted with a substituent group, a size-limited substituent group, or lower substituent
group) or unsubstituted C3-Cg cycloalkylene, each substituted or unsubstituted
heterocycloalkylene is a substituted (e.g., substituted with a substituent group, a size-limited
substituent group, or lower substituent group) or unsubstituted 3 to 8 membered
heterocycloalkylene, each substituted or unsubstituted arylene is a substituted (e.g.,
substituted with a substituent group, a size-limited substituent group, or lower substituent
group) or unsubstituted Ce¢-C1o arylene, and/or each substituted or unsubstituted heteroarylene
is a substituted (e.g., substituted with a substituent group, a size-limited substituent group, or
lower substituent group) or unsubstituted 5 to 10 membered heteroarylene.

[0108] In embodiments, each substituted or unsubstituted alkyl is a substituted (e.g.,
substituted with a substituent group, a size-limited substituent group, or lower substituent
group) or unsubstituted C1-Cs alkyl, each substituted or unsubstituted heteroalkyl is a
substituted (e.g., substituted with a substituent group, a size-limited substituent group, or
lower substituent group) or unsubstituted 2 to 8 membered heteroalkyl, each substituted or
unsubstituted cycloalkyl is a substituted (e.g., substituted with a substituent group, a
size-limited substituent group, or lower substituent group) or unsubstituted C3-C7 cycloalkyl,
each substituted or unsubstituted heterocycloalkyl is a substituted (e.g., substituted with a
substituent group, a size-limited substituent group, or lower substituent group) or

unsubstituted 3 to 7 membered heterocycloalkyl, each substituted or unsubstituted aryl is a
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substituted (e.g., substituted with a substituent group, a size-limited substituent group, or
lower substituent group) or unsubstituted Cs-Cio aryl, and/or each substituted or unsubstituted
heteroaryl is a substituted (e.g., substituted with a substituent group, a size-limited substituent
group, or lower substituent group) or unsubstituted 5 to 9 membered heteroaryl. In
embodiments, each substituted or unsubstituted alkylene is a substituted (e.g., substituted
with a substituent group, a size-limited substituent group, or lower substituent group) or
unsubstituted C1-Csg alkylene, each substituted or unsubstituted heteroalkylene is a substituted
(e.g., substituted with a substituent group, a size-limited substituent group, or lower
substituent group) or unsubstituted 2 to § membered heteroalkylene, each substituted or
unsubstituted cycloalkylene is a substituted (e.g., substituted with a substituent group, a
size-limited substituent group, or lower substituent group) or unsubstituted C3-C7
cycloalkylene, each substituted or unsubstituted heterocycloalkylene is a substituted or
unsubstituted 3 to 7 membered heterocycloalkylene, each substituted or unsubstituted arylene
is a substituted (e.g., substituted with a substituent group, a size-limited substituent group, or
lower substituent group) or unsubstituted Cs-Cio arylene, and/or each substituted or
unsubstituted heteroarylene is a substituted (e.g., substituted with a substituent group, a
size-limited substituent group, or lower substituent group) or unsubstituted 5 to 9 membered
heteroarylene. In embodiments, the compound is a chemical species set forth in the
Examples section, figures, or tables below.

[0109] 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 that 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.
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[0110] 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.

[0111] 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.

[0112] 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.

[0113] 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 are within the scope of the disclosure.

[0114] Where the compounds disclosed herein have at least one chiral center, they may
exist as individual enantiomers and diastereomers or as mixtures of such isomers, including
racemates. Separation of the individual isomers or selective synthesis of the individual
isomers is accomplished by application of various methods which are well known to
practitioners in the art. Unless otherwise indicated, all such isomers and mixtures thereof are
included in the scope of the compounds disclosed herein. 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 present
disclosure.

[0115] 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 deuterium or tritium, or the replacement of a carbon by *C- or '“C-enriched carbon are
within the scope of this disclosure.

[0116] 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
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disclosure, whether radioactive or not, are encompassed within the scope of the present
disclosure.

[0117] It should be noted that throughout the application that alternatives are written in
Markush groups, for example, each amino acid position that contains more than one possible
amino acid. It is specifically contemplated that each member of the Markush group should be
considered separately, thereby comprising another embodiment, and the Markush group is
not to be read as a single unit.

[0118] “Analog,” or “analogue” is used in accordance with its plain ordinary meaning
within Chemistry and Biology and refers to a chemical compound that is structurally similar
to another compound (i.e., a so-called “reference” compound) but differs in composition, e.g.,
in the replacement of one atom by an atom of a different element, or in the presence of a
particular functional group, or the replacement of one functional group by another functional
group, or the absolute stereochemistry of one or more chiral centers of the reference
compound. Accordingly, an analog is a compound that is similar or comparable in function
and appearance but not in structure or origin to a reference compound.

[0119] 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-Cz alkyl, or unsubstituted
2 to 20 membered heteroalkyl," the group may contain one or more unsubstituted C;-Czo
alkyls, and/or one or more unsubstituted 2 to 20 membered heteroalkyls.

[0120] 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 (1)), a Roman alphabetic
symbol may be used to distinguish each appearance of that particular R group. For example,
where multiple R'3 substituents are present, each R substituent may be distinguished as
R34 R13B RI3C RI3P etc., wherein each of R34, R13B, R3¢, R13P etc. is defined within the
scope of the definition of R'® and optionally differently.

[0121] Description of compounds of provided herein 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

principles of chemical bonding and to give compounds which are not inherently unstable
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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.

Conjugated Compounds

[0122] Embodiments of the present disclosure relate to nucleic acid compounds covalently
linked to an uptake motif comprising long chain fatty acids (LCFA). The nucleic acid
compounds are targeted to an mRNA, and include double-stranded nucleic acids and
single-stranded nucleic acids that act through an antisense mechanism to inhibit the
expression of the mRNA.

[0123] In embodiments, a compound including an uptake motif has the structure (1)

L'—R!
LG_L5_L4_L7_ : _LS_R3
L2_R2

[0124] A is nucleic acid.

[0125] L*and L° are independently a bond, -NH-, -O-, -S-, -C(O)-, -NHC(O)-,
-NHC(O)NH-, -C(O)O-, -OC(0O)-, -C(O)NH-, -OPO3-0O-, -OP(S)(O)-O-, -OP(S)2-O-,
-S(O)2NH-, substituted or unsubstituted alkylene, substituted or unsubstituted heteroalkylene,
substituted or unsubstituted cycloalkylene, substituted or unsubstituted heterocycloalkylene,
substituted or unsubstituted arylene or substituted or unsubstituted heteroarylene.

[0126] L’is independently a bond, substituted or unsubstituted alkylene, substituted or
unsubstituted heteroalkylene, substituted or unsubstituted cycloalkylene, substituted or
unsubstituted heterocycloalkylene, substituted or unsubstituted arylene or substituted or
unsubstituted heteroarylene.

[0127] L’is independently a bond, substituted or unsubstituted alkylene or substituted or

unsubstituted heteroalkylene.
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[0128] L'is independently a bond, substituted or unsubstituted 2 to 50 membered
heteroalkylene or L'A-L'B-LIC.LIP_-LE,

[0129] L?is independently a bond, substituted or unsubstituted 2 to 50 membered
heteroalkylene or L?A-L2B-1 2C.1 2D %€,

[0130] L3 is independently a bond, substituted or unsubstituted 2 to 50 membered
heteroalkylene or L3*-L38-13¢-13P- %,

[0131] L'A, LB, LIC LD [JE [2A [2B [2C [2D 126 [3A [3B [3C [3D 404 13 gre
independently a bond, -NH-, -O-, -S-, -C(O)-, -NHC(O)-, -S(0)2C(O)-, -OPO2-0O-,
-OP(S5)(0)-0O-, -OP(S)2-O-, -S(O)NH-, -NHC(O)NH-, -C(0)O-, -OC(0O)-, -C(O)NH-,
substituted or unsubstituted C1-Cas alkylene, substituted or unsubstituted 2 to 25 membered
heteroalkylene, substituted or unsubstituted cycloalkylene, substituted or unsubstituted
heterocycloalkylene, substituted or unsubstituted arylene or substituted or unsubstituted
heteroarylene.

[0132] L'-L!'B-L'“-L'P-L'E is not a bond, substituted or unsubstituted alkylene or a
substituted or unsubstituted heteroalkylene with a terminal carbon atom and at least one of
L', LB, LIC LD or L'E is not a bond or substituted or unsubstituted 2 to 25 membered
heteroalkylene.

[0133] L2A-L?B-L2“.L?P-L% is not a bond, substituted or unsubstituted alkylene or a
substituted or unsubstituted heteroalkylene with a terminal carbon atom and at least one of
L, L2, L€, L or L?* is not a bond or substituted or unsubstituted 2 to 25 membered
heteroalkylene.

[0134] L3A-L3B-L3¢-L3P-L% is not a bond or substituted or unsubstituted alkylene or a
substituted or unsubstituted heteroalkylene with a terminal carbon atom at least one of L4,
L3, L3¢, L3P or L is not a bond or substituted or unsubstituted 2 to 25 membered
heteroalkylene.

[0135] R!, R? and R? are independently unsubstituted Ci-Cas alkyl.

[0136] tis an integer from 1 to 5.
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[0137] In embodiments, a compound including an uptake motif has the structure (I)

[0138] A is nucleic acid.

[0139] L*and LS are independently a bond, -NH-, -O-, -S-, -C(O)-, -NHC(O)-,
-NHC(O)NH-, -C(0)O-, -OC(0O)-, -C(O)NH-, -OPO»-O-, -OP(S)(0O)-O-, -OP(S)2-O-,
-S(O)2NH-, substituted or unsubstituted alkylene, substituted or unsubstituted heteroalkylene,
substituted or unsubstituted cycloalkylene, substituted or unsubstituted heterocycloalkylene,
substituted or unsubstituted arylene or substituted or unsubstituted heteroarylene.

[0140] L°is independently a bond, substituted or unsubstituted alkylene, substituted or
unsubstituted heteroalkylene, substituted or unsubstituted cycloalkylene, substituted or
unsubstituted heterocycloalkylene, substituted or unsubstituted arylene or substituted or
unsubstituted heteroarylene.

[0141] L’is independently a bond, substituted or unsubstituted alkylene or substituted or
unsubstituted heteroalkylene.

[0142] L'is independently a bond, substituted or unsubstituted 2 to 50 membered
heteroalkylene or L'A-L!B-LIC-LIP-LIE,

[0143] L?is independently a bond, substituted or unsubstituted 2 to 50 membered
heteroalkylene or L?A-L?B-L2C-L.2P-L%,

[0144] L’is independently a bond, substituted or unsubstituted 2 to 50 membered
heteroalkylene or L3A-L3B-[ 3¢ 3P %,

[0145] L'A LIB,LIC [P B [2A [2B [2C [2D [2E [3A [3B [3C [3D 5541 3E gre
independently a bond, -NH-, -O-, -S-, -C(O)-, -NHC(O)-, -S(0O)2C(O)-, -OPO>-0O-,
-OP(S)(0)-O-, -OP(S)2-O-, -S(O)NH-, -NHC(O)NH-, -C(0)O-, -OC(0O)-, -C(O)NH-,
substituted or unsubstituted Ci-Css alkylene, substituted or unsubstituted 2 to 25 membered
heteroalkylene, substituted or unsubstituted cycloalkylene, substituted or unsubstituted
heterocycloalkylene, substituted or unsubstituted arylene or substituted or unsubstituted

heteroarylene.
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[0146] L!'A-L'B-L!C.L!P_-L!E s not a bond, substituted or unsubstituted alkylene or a
substituted or unsubstituted heteroalkylene with a terminal carbon atom and at least one of
L', LB, LIC 1P or L' is not a bond or substituted or unsubstituted 2 to 25 membered
heteroalkylene.

[0147] L2A-L?B-L2°.L?P-L? is not a bond, substituted or unsubstituted alkylene or a
substituted or unsubstituted heteroalkylene with a terminal carbon atom and at least one of
L, L?8, L, L?® or L?® is not a bond or substituted or unsubstituted 2 to 25 membered
heteroalkylene.

[0148] L3A-13B-L3¢-L3P-L3 is not a bond or substituted or unsubstituted alkylene or a
substituted or unsubstituted heteroalkylene with a terminal carbon atom at least one of L34,
L3, L3¢, L3P or L is not a bond or substituted or unsubstituted 2 to 25 membered
heteroalkylene.

[0149] R!, R?and R? are independently unsubstituted Cs-Cao alkyl.

[0150] tis an integer from 1 to 5.

[0151] In embodiments, L'A-L"B-LIC-LIP_L'F {5 not a bond, substituted or unsubstituted
alkylene or a substituted or unsubstituted heteroalkylene with a terminal carbon atom. In
embodiments, L'-L"B-LIC-L'°_L'F is not a bond. In embodiments, L'A-L'B-LIC-IP_ ! ig
not a substituted or unsubstituted alkylene with a terminal carbon atom. In embodiments,
L'A-LB.LIC.LIP_L'E i5 not a substituted alkylene with a terminal carbon atom. In
embodiments, L'*-L!B-L!-LIP-L!E i not an unsubstituted alkylene with a terminal carbon
atom. In embodiments, L'A-LB-LIC_LIP_L'E jg not a substituted or unsubstituted
heteroalkylene with a terminal carbon atom. In embodiments, L'A-L'B-LIC-LIP-L!E s not a
substituted heteroalkylene with a terminal carbon atom. In embodiments,
L'A-LB_.LIC.LIP_L'E i5 not an unsubstituted heteroalkylene with a terminal carbon atom.
[0152] In embodiments, at least one of L4, L'®, L', L'P or L'¥ is not a bond or substituted
or unsubstituted 2 to 25 membered heteroalkylene. In embodiments, L'Ais not abond. In
embodiments, L' is not a substituted or unsubstituted 2 to 25 membered heteroalkylene. In
embodiments, L'* is not a substituted 2 to 25 membered heteroalkylene. In embodiments,
L!'% is not an unsubstituted 2 to 25 membered heteroalkylene. In embodiments, L' is not a
bond. In embodiments, L' is not a substituted or unsubstituted 2 to 25 membered
heteroalkylene. In embodiments, L'2 is not a substituted 2 to 25 membered heteroalkylene.
In embodiments, L'B is not an unsubstituted 2 to 25 membered heteroalkylene. In

embodiments, L'C is not a bond. In embodiments, L'C is not a substituted or unsubstituted 2
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to 25 membered heteroalkylene. In embodiments, L!C is not a substituted 2 to 25 membered
heteroalkylene. In embodiments, L'C is not an unsubstituted 2 to 25 membered
heteroalkylene. In embodiments, L'P is not a bond. In embodiments, L'? is not a substituted
or unsubstituted 2 to 25 membered heteroalkylene. In embodiments, L'P is not a substituted
2 to 25 membered heteroalkylene. In embodiments, L'® is not an unsubstituted 2 to 25
membered heteroalkylene. In embodiments, L'F is not a bond. In embodiments, L'F is not a
substituted or unsubstituted 2 to 25 membered heteroalkylene. In embodiments, L'E is not a
substituted 2 to 25 membered heteroalkylene. In embodiments, L'E is not an unsubstituted 2
to 25 membered heteroalkylene.

[0153] In embodiments, L?A-L2B-12C-1.2P_L % {5 not a bond, substituted or unsubstituted
alkylene or a substituted or unsubstituted heteroalkylene with a terminal carbon atom. In
embodiments, L?*-L?2-1.2-L.2P_1. % is not a bond. In embodiments, [.2A-L.2B-[ 2C-1.?P-. % ig
not a substituted or unsubstituted alkylene with a terminal carbon atom. In embodiments,
L2A-L*B_L2C.L?P-L% is not a substituted alkylene with a terminal carbon atom. In
embodiments, L2A-L?B-1.2°-L.2P-L.% is not an unsubstituted alkylene with a terminal carbon
atom. In embodiments, [.24-1.28-1.2C_ 2D 2E s not a substituted or unsubstituted
heteroalkylene with a terminal carbon atom. In embodiments, L*A-L?B-L?“-L?°-L%F is not a
substituted heteroalkylene with a terminal carbon atom. In embodiments,
L2A-L2B_L2C.1?P_L%E is not an unsubstituted heteroalkylene with a terminal carbon atom.
[0154] In embodiments, at least one of L?4, L?2, L*°, L? or L® is not a bond or substituted
or unsubstituted 2 to 25 membered heteroalkylene. In embodiments, L?* is not a bond. In
embodiments, L** is not a substituted or unsubstituted 2 to 25 membered heteroalkylene. In
embodiments, L** is not a substituted 2 to 25 membered heteroalkylene. In embodiments,
L# is not an unsubstituted 2 to 25 membered heteroalkylene. In embodiments, L is not a
bond. In embodiments, L?® is not a substituted or unsubstituted 2 to 25 membered
heteroalkylene. In embodiments, L is not a substituted 2 to 25 membered heteroalkylene.
In embodiments, L is not an unsubstituted 2 to 25 membered heteroalkylene. In
embodiments, L°C is not a bond. In embodiments, L€ is not a substituted or unsubstituted 2
to 25 membered heteroalkylene. In embodiments, L2C is not a substituted 2 to 25 membered
heteroalkylene. In embodiments, L* is not an unsubstituted 2 to 25 membered
heteroalkylene. In embodiments, L?P is not a bond. In embodiments, L?" is not a substituted
or unsubstituted 2 to 25 membered heteroalkylene. In embodiments, L? is not a substituted

2 to 25 membered heteroalkylene. In embodiments, L?P is not an unsubstituted 2 to 25
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membered heteroalkylene. In embodiments, L% is not a bond. In embodiments, L is not a
substituted or unsubstituted 2 to 25 membered heteroalkylene. In embodiments, L€ is not a
substituted 2 to 25 membered heteroalkylene. In embodiments, L is not an unsubstituted 2
to 25 membered heteroalkylene.

[0155] In embodiments, L3A-L3B-1 3€-3P-13E i5 not a bond, substituted or unsubstituted
alkylene or a substituted or unsubstituted heteroalkylene with a terminal carbon atom. In
embodiments, L3*-L3B-13¢-13P_3F is not a bond. In embodiments, [3A-13B-1 3C- 3P 3F ig
not a substituted or unsubstituted alkylene with a terminal carbon atom. In embodiments,
L3A-L3B-L3CL3P_L3E is not a substituted alkylene with a terminal carbon atom. In
embodiments, L3*-L38-L3C-3P-L*€ is not an unsubstituted alkylene with a terminal carbon
atom. In embodiments, L3*-13B-1.3C-13P-1.3F is not a substituted or unsubstituted
heteroalkylene with a terminal carbon atom. In embodiments, L34-L38-13€-L*P-L*F is not a
substituted heteroalkylene with a terminal carbon atom. In embodiments,
L3A-L3B-L3C.L3P-L% is not an unsubstituted heteroalkylene with a terminal carbon atom.
[0156] In embodiments, at least one of L*4, L38, L3¢, L3P or Lf is not a bond or substituted
or unsubstituted 2 to 25 membered heteroalkylene. In embodiments, L3* is not a bond. In
embodiments, L** is not a substituted or unsubstituted 2 to 25 membered heteroalkylene. In
embodiments, L32 is not a substituted 2 to 25 membered heteroalkylene. In embodiments,
L34 is not an unsubstituted 2 to 25 membered heteroalkylene. In embodiments, L*® is not a
bond. In embodiments, L*® is not a substituted or unsubstituted 2 to 25 membered
heteroalkylene. In embodiments, L8 is not a substituted 2 to 25 membered heteroalkylene.
In embodiments, L is not an unsubstituted 2 to 25 membered heteroalkylene. In
embodiments, L3¢ is not a bond. In embodiments, L€ is not a substituted or unsubstituted 2
to 25 membered heteroalkylene. In embodiments, L3¢ is not a substituted 2 to 25 membered
heteroalkylene. In embodiments, L is not an unsubstituted 2 to 25 membered
heteroalkylene. In embodiments, L is not a bond. In embodiments, L3P is not a substituted
or unsubstituted 2 to 25 membered heteroalkylene. In embodiments, L is not a substituted
2 to 25 membered heteroalkylene. In embodiments, L*P is not an unsubstituted 2 to 25
membered heteroalkylene. In embodiments, L is not a bond. In embodiments, L*F is not a
substituted or unsubstituted 2 to 25 membered heteroalkylene. In embodiments, L3¢ is not a
substituted 2 to 25 membered heteroalkylene. In embodiments, L*F is not an unsubstituted 2

to 25 membered heteroalkylene.
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[0157]
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membered heteroalkylene.
membered heteroalkylene.
membered heteroalkylene.
membered heteroalkylene.
membered heteroalkylene.
membered heteroalkylene.
membered heteroalkylene.

membered heteroalkylene.
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In embodiments, L', L? and L? are independently subsituted or unsubstituted 2 to 50

In embodiments, L! is subsituted or unsubstituted 2 to 50
In embodiments, L' is subsituted or unsubstituted 2 to 45
In embodiments, L' is subsituted or unsubstituted 2 to 40
In embodiments, L! is subsituted or unsubstituted 2 to 35
In embodiments, L' is subsituted or unsubstituted 2 to 30
In embodiments, L! is subsituted or unsubstituted 2 to 25
In embodiments, L! is subsituted or unsubstituted 2 to 20
In embodiments, L' is subsituted or unsubstituted 2 to 15
In embodiments, L! is subsituted or unsubstituted 2 to 10
In embodiments, L! is subsituted or unsubstituted 2 to 5

In embodiments, L? is subsituted or unsubstituted 2 to 50
In embodiments, L? is subsituted or unsubstituted 2 to 45
In embodiments, L? is subsituted or unsubstituted 2 to 40
In embodiments, L? is subsituted or unsubstituted 2 to 35
In embodiments, L? is subsituted or unsubstituted 2 to 30
In embodiments, L? is subsituted or unsubstituted 2 to 25
In embodiments, L? is subsituted or unsubstituted 2 to 20
In embodiments, L? is subsituted or unsubstituted 2 to 15
In embodiments, L? is subsituted or unsubstituted 2 to 10
In embodiments, L2 is subsituted or unsubstituted 2 to 5

In embodiments, L? is subsituted or unsubstituted 2 to 50
In embodiments, L? is subsituted or unsubstituted 2 to 45
In embodiments, L3 is subsituted or unsubstituted 2 to 40
In embodiments, L3 is subsituted or unsubstituted 2 to 35
In embodiments, L? is subsituted or unsubstituted 2 to 30
In embodiments, L3 is subsituted or unsubstituted 2 to 25
In embodiments, L3 is subsituted or unsubstituted 2 to 20
In embodiments, L3 is subsituted or unsubstituted 2 to 15
In embodiments, L? is subsituted or unsubstituted 2 to 10

In embodiments, L? is subsituted or unsubstituted 2 to 5
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[0158] Inembodiments, L' is subsituted 2 to 50 membered heteroalkylene. In
embodiments, L! is subsituted 2 to 45 membered heteroalkylene. In embodiments, L! is
subsituted 2 to 40 membered heteroalkylene. In embodiments, L! is subsituted 2 to 35
membered heteroalkylene. In embodiments, L! is subsituted 2 to 30 membered
heteroalkylene. In embodiments, L! is subsituted 2 to 25 membered heteroalkylene. In
embodiments, L' is subsituted 2 to 20 membered heteroalkylene. In embodiments, L'is
subsituted 2 to 15 membered heteroalkylene. In embodiments, L! is subsituted 2 to 10
membered heteroalkylene. In embodiments, L! is subsituted 2 to 5 membered
heteroalkylene.

[0159] In embodiments, L? is subsituted 2 to 50 membered heteroalkylene. In
embodiments, L? is subsituted 2 to 45 membered heteroalkylene. In embodiments, L?is
subsituted 2 to 40 membered heteroalkylene. In embodiments, L? is subsituted 2 to 35
membered heteroalkylene. In embodiments, L? is subsituted 2 to 30 membered
heteroalkylene. In embodiments, L? is subsituted 2 to 25 membered heteroalkylene. In
embodiments, L7 is subsituted 2 to 20 membered heteroalkylene. In embodiments, L?is
subsituted 2 to 15 membered heteroalkylene. In embodiments, L? is subsituted 2 to 10
membered heteroalkylene. In embodiments, L? is subsituted 2 to 5 membered
heteroalkylene.

[0160] In embodiments, L3 is subsituted 2 to 50 membered heteroalkylene. In
embodiments, L3 is subsituted 2 to 45 membered heteroalkylene. In embodiments, L3is
subsituted 2 to 40 membered heteroalkylene. In embodiments, L? is subsituted 2 to 35
membered heteroalkylene. In embodiments, L? is subsituted 2 to 30 membered
heteroalkylene. In embodiments, L? is subsituted 2 to 25 membered heteroalkylene. In
embodiments, L? is subsituted 2 to 20 membered heteroalkylene. In embodiments, L3 is
subsituted 2 to 15 membered heteroalkylene. In embodiments, L? is subsituted 2 to 10
membered heteroalkylene. In embodiments, L3 is subsituted 2 to 5 membered
heteroalkylene.

[0161] In embodiments, L' is unsubstituted 2 to 50 membered heteroalkylene. In
embodiments, L! is unsubstituted 2 to 45 membered heteroalkylene. In embodiments, L! is
unsubstituted 2 to 40 membered heteroalkylene. In embodiments, L' is unsubstituted 2 to 35
membered heteroalkylene. In embodiments, L! is unsubstituted 2 to 30 membered
heteroalkylene. In embodiments, L! is unsubstituted 2 to 25 membered heteroalkylene. In

embodiments, L' is unsubstituted 2 to 20 membered heteroalkylene. In embodiments, L'is
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unsubsituted 2 to 15 membered heteroalkylene. In embodiments, L! is unsubsituted 2 to 10
membered heteroalkylene. In embodiments, L! is unsubsituted 2 to 5 membered
heteroalkylene.

[0162] In embodiments, L? is unsubstituted 2 to 50 membered heteroalkylene. In
embodiments, L? is unsubstituted 2 to 45 membered heteroalkylene. In embodiments, L?is
unsubstituted 2 to 40 membered heteroalkylene. In embodiments, L? is unsubstituted 2 to 35
membered heteroalkylene. In embodiments, L% is unsubstituted 2 to 30 membered
heteroalkylene. In embodiments, L% is unsubstituted 2 to 25 membered heteroalkylene. In
embodiments, L? is unsubstituted 2 to 20 membered heteroalkylene. In embodiments, L? is
unsubstituted 2 to 50 membered heteroalkylene. In embodiments, L? is unsubsituted 2 to 15
membered heteroalkylene. In embodiments, L? is unsubsituted 2 to 10 membered
heteroalkylene. In embodiments, L? is unsubsituted 2 to 5 membered heteroalkylene. In
embodiments, L? is unsubstituted 2 to 45 membered heteroalkylene. In embodiments, L3is
unsubstituted 2 to 40 membered heteroalkylene. In embodiments, L? is unsubstituted 2 to 35
membered heteroalkylene. In embodiments, L* is unsubstituted 2 to 30 membered
heteroalkylene. In embodiments, L? is unsubstituted 2 to 25 membered heteroalkylene. In
embodiments, L? is unsubstituted 2 to 20 membered heteroalkylene. In embodiments, L3is
unsubsituted 2 to 15 membered heteroalkylene. In embodiments, L3 is unsubsituted 2 to 10
membered heteroalkylene. In embodiments, L* is unsubsituted 2 to 5 membered
heteroalkylene.

[0163] In embodiments, L', L? and L3 are independently R!°-substituted or unsubstituted 2
to 50 membered heteroalkylene, and R'? is independently oxo, hydroxyl, or unsubstituted C;-
Csalkyl. In embodiments, R'* is independently oxo. In embodiments, R'° is independently
hydroxyl. In embodiments, R is independently unsubstituted C1-Cs alkyl. In embodiments,
R is independently methyl. In embodiments, R!° is independently ethyl. In embodiments,
R is independently propyl. In embodiments, R is independently isopropyl. In
embodiments, R'? is independently butyl. In embodiments, R is independently isobutyl. In
embodiments, R'? is independently t-butyl.

[0164] In embodiments, L' is R'%-substituted 2 to 50 membered heteroalkylene. In
embodiments, L! is R'’-substituted 2 to 45 membered heteroalkylene. In embodiments, L'is
R'%-substituted 2 to 40 membered heteroalkylene. In embodiments, L! is R'°-substituted 2 to
35 membered heteroalkylene. In embodiments, L! is R1%substituted 2 to 30 membered

heteroalkylene. In embodiments, L' is R!%-substituted 2 to 25 membered heteroalkylene. In
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embodiments, L! is R'%-substituted 2 to 20 membered heteroalkylene. In embodiments, L! is
R'%-substituted 2 to 15 membered heteroalkylene. In embodiments, L! is R!%-substituted 2 to
10 membered heteroalkylene. In embodiments, L! is R!%-substituted 2 to 5 membered
heteroalkylene.

[0165] Inembodiments, L? is R'%-substituted 2 to 50 membered heteroalkylene. In
embodiments, L? is R'’-substituted 2 to 45 membered heteroalkylene. In embodiments, L?is
R!%-substituted 2 to 40 membered heteroalkylene. In embodiments, L% is R'%-substituted 2 to
35 membered heteroalkylene. In embodiments, L? is R'%-substituted 2 to 30 membered
heteroalkylene. In embodiments, L? is R!%-substituted 2 to 25 membered heteroalkylene. In
embodiments, L? is R'*-substituted 2 to 20 membered heteroalkylene. In embodiments, L? is
R'%-substituted 2 to 15 membered heteroalkylene. In embodiments, L? is R!%-substituted 2 to
10 membered heteroalkylene. In embodiments, L? is R'°-substituted 2 to 5 membered
heteroalkylene.

[0166] In embodiments, L3 is R'%-substituted 2 to 50 membered heteroalkylene. In
embodiments, L2 is R'%-substituted 2 to 45 membered heteroalkylene. In embodiments, L? is
R!%-substituted 2 to 40 membered heteroalkylene. In embodiments, L3 is R!%-substituted 2 to
35 membered heteroalkylene. In embodiments, L? is R'%-substituted 2 to 30 membered
heteroalkylene. In embodiments, L? is R'%-substituted 2 to 25 membered heteroalkylene. In
embodiments, L? is R'’-substituted 2 to 20 membered heteroalkylene. In embodiments, L3is
R'%-substituted 2 to 15 membered heteroalkylene. In embodiments, L? is R'%-substituted 2 to
10 membered heteroalkylene. In embodiments, L is R!%-substituted 2 to 5 membered
heteroalkylene.

[0167] Inembodiments, tis 1. In embodiments, tis 2. In embodiments, tis 3. In
embodiments, t is 4. In embodiments, tis 5.

[0168] In embodiments, the nucleic acid (A) is an oligonucleotide. In embodiments, the
nucleic acid (A) is a double-stranded nucleic acid, or a single-stranded nucleic acid.

[0169] In embodiments, one L° is attached to a 3’ carbon of the oligonucleotide. In
embodiments, the 3’ carbon is the 3’ carbon of a 3’ terminal nucleotide.

[0170] In embodiments, one L is attached to a 5' carbon of the double-stranded nucleic
acid or single-stranded nucleic acid. In embodiments, the 5' carbon is the 5° carbon of a 5’

terminal nucleotide.
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[0171] In embodiments, one L is attached to a 2' carbon of the double-stranded nucleic
acid or single-stranded nucleic acid. In embodiments, one LS is attached to a 2' carbon of 3’
terminal nucleic acid.

[0172] In embodiments, one LS is attached to an oxygen of 2’ hydroxy of the double-
stranded nucleic acid or single-stranded nucleic acid. In embodiments, one L is attached to
an oxygen of 2° hydroxy of 3’ terminal nucleic acid.

[0173] In embodiments, one L° is attached to a nucleobase of the double-stranded nucleic
acid or single-stranded nucleic acid. In embodiments, one L is attached to a carbon atom of
a nucleobase of the double-stranded nucleic acid or single-stranded nucleic acid. In
embodiments, one L is attached to a nitrogen atom of a nucleobase of the double-stranded
nucleic acid or single-stranded nucleic acid. In embodiments, one L° is attached to an oxygen
atom of a nucleobase of the double-stranded nucleic acid or single-stranded nucleic acid.
[0174] In embodiments, one L° is attached to a 3 nitrogen of the oligonucleotide (e.g., the
3’ nitrogen of a morpholino moiety) at its 3* end. In embodiments, at least one L° is attached
to a 6 carbon of the oligonucleotide (e.g., the 6’ carbon of a morpholino moiety) at its 5’ end.
In embodiments, the double-stranded nucleic acid or single-stranded nucleic acid comprises a
morpholino moiety. In embodiments, when the double-stranded nucleic acid or single-
stranded nucleic acid comprises a morpholino moiety, one L is attached to a 3’ nitrogen of
morpholino moiety. In embodiments, when the double-stranded nucleic acid or single-
stranded nucleic acid comprises a morpholino moiety, one L% is attached to a 6° carbon of the
morpholino moiety.

[0175] In embodiments, the nucleic acid (A) is a double-stranded oligonucleotide. In
embodiments, one L is attached to a 3° carbon of the double-stranded oligonucleotide. In
embodiments, one L° is attached to a 3’ carbon of the double-stranded oligonucleotide at
either of its 3” ends. In embodiments, one L° is attached to a 3’ carbon of the double-stranded
oligonucleotide at the 3’end of its antisense strand. In embodiments, one L° is attached to a
3’ carbon of the double-stranded oligonucleotide at the 3’end of its sense strand.

[0176] In embodiments, one L° is attached to a 3’ nitrogen of the double-stranded
oligonucleotide (e.g., the 3’ nitrogen of a morpholino moiety) at either of its 3” ends. In
embodiments, one L° is attached to a 3’ nitrogen of the double-stranded oligonucleotide (e.g.,
the 3’ nitrogen of a morpholino moiety) at the 3’end of its antisense strand. In embodiments,
one L% is attached to a 3’ nitrogen of the double-stranded oligonucleotide (e.g., the 3’

nitrogen of a morpholino moiety) at the 3’end of its sense strand.
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[0177] In embodiments, one L° is attached to a 5” carbon of the double-stranded
oligonucleotide. In embodiments, one L° is attached to a 5 carbon of the double-stranded
oligonucleotide at either of its 5’ ends. In embodiments, one L is attached to a 5° carbon of
the double-stranded oligonucleotide at the 5° end of its antisense strand. In embodiments,
one LY is attached to a 5° carbon of the double-stranded oligonucleotide at the 5 end of its
sense strand.

[0178] In embodiments, one L° is attached to a 6’ carbon of the double-stranded
oligonucleotide (e.g., the 6’ carbon of a morpholino moiety) at either of its 5” ends. In
embodiments, one L° is attached to a 6” carbon of the double-stranded oligonucleotide (e.g.,
the 6’ carbon of a morpholino moiety) at the 5’ end of its antisense strand. In embodiments,
one L% is attached to a 6’ carbon of the double-stranded oligonucleotide (e.g., the 6° carbon of
a morpholino moiety) at the 5’ end of its sense strand.

[0179] In embodiments, one L is attached to a 2’ carbon of the double-stranded
oligonucleotide. In embodiments, one L is attached to a 2° carbon of the double-stranded
oligonucleotide at either of its 3° ends. In embodiments, one L is attached to a 2’ carbon at
the 3’ end of the sense strand. In embodiments, one L is attached to a 2’ carbon at the 3’ end
of the antisense strand.

[0180] In embodiments, one LS is attached to an oxygen of 2’ hydroxy of the double-
stranded nucleic acid or single-stranded nucleic acid. In embodiments, one L is attached to
an oxygen of 2° hydroxy of 3’ terminal nucleic acid.

[0181] In embodiments, one L° is attached to an oxygen of 2* hydroxy of the double-
stranded oligonucleotide. In embodiments, one L° is attached to an oxygen of 2’ hydroxy of
the double-stranded oligonucleotide at either of its 3* ends. In embodiments, one L is
attached to an oxygen of 2’ hydroxy at the 3’ end of the sense strand. In embodiments, one L°
is attached to an oxygen of 2° hydroxy at the 3’ end of the antisense strand.

[0182] In embodiments, one L is attached to a nucleobase of the double-stranded
oligonucleotide. In embodiments, one L% is attached to a nucleobase of the sense strand of the
double-stranded oligonucleotide. In embodiments, one L is attached to a nucleobase of the
antisense strand of the double-stranded oligonucleotide. In embodiments, one L is attached
to a nucleobase of the double-stranded oligonucleotide at either of its 3’ ends. In
embodiments, one L° is attached to a nucleobase of the double-stranded oligonucleotide at the
3’end of its antisense strand. In embodiments, one L° is attached to a nucleobase of the

double-stranded oligonucleotide at the 3’end of its sense strand. In embodiments, one L is
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attached to a nucleobase of the double-stranded oligonucleotide at either of its 5” ends. In
embodiments, one LS is attached to a nucleobase of the double-stranded oligonucleotide at the
5” end of its antisense strand. In embodiments, one L is attached to a nucleobase of the
double-stranded oligonucleotide at the 5° end of its sense strand.

[0183] In embodiments, the nucleic acid (A) is a single-stranded oligonucleotide. In
embodiments, one L° is attached to a 3* carbon of the single-stranded oligonucleotide at the
3’ end.

[0184] In embodiments, one L° is attached to a 3’ nitrogen of the single-stranded
oligonucleotide (e.g., the 3’ nitrogen of a morpholino moiety) at the 3’ end of the single-
stranded oligonucleotide.

[0185] In embodiments, one L is attached to a 5> carbon of the single-stranded
oligonucleotide at the 5’ end.

[0186] In embodiments, one L is attached to a 6’ carbon of the single-stranded
oligonucleotide (e.g., the 6’ carbon of a morpholino moiety) at the 5’ end.

[0187] In embodiments, one L° is attached to a 2’ carbon of the single-stranded
oligonucleotide. In embodiments, one L is attached to a 2’ carbon of the single-stranded
oligonucleotide at its 5° end. In embodiments, one L° is attached to a 2’ carbon of the single-
stranded oligonucleotide at its 3" end.

[0188] In embodiments, one L° is attached to an oxygen of 2” hydroxy of the double-
stranded nucleic acid or single-stranded nucleic acid. In embodiments, one L is attached to
an oxygen of 2° hydroxy of the double-stranded nucleic acid at its 3’ end. In embodiments,
one L% is attached to an oxygen of 2’ hydroxy of the single-stranded nucleic acid at its 3° end.
[0189] In embodiments, one L° is attached to a nucleobase of the single-stranded
oligonucleotide. In embodiments, one L is attached to a nucleobase of the single-stranded
oligonucleotide at the of 3’ end. In embodiments, one L is attached to a nucleobase of the
single-stranded oligonucleotide at the 5 end.

[0190] In embodiments, L* and L° are independently a bond, -NH-, -O-, -S-, -C(O)-,
-NHC(O)-, -NHC(O)NH-, -C(0)O-, -OC(O)-, -C(O)NH-, -OPO»-O-, -OP(S)(0)-O-,
-OP(S)2-O-, -S(0):NH-, substituted or unsubstituted alkylene (e.g., C1-Cao, C1-C12, C1-Cs, Ci-
Cs, C1-C4, or C1-C2) or substituted or unsubstituted heteroalkylene (e.g., 2 to 20 membered, 2
to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4
to 5 membered). In embodiments, L* and L° are independently a bond, -NH-, -O-, -S-,
-C(0)-, -NHC(O)-, -NHC(O)NH-, -C(0)O-, -OC(0)-, -C(O)NH-, -OPO»-O-, -OP(5)(0O)-O-,
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-OP(S)2-O-, -S(0)>NH-, substituted or unsubstituted C1-Cs alkylene or substituted or
unsubstituted 2 to 8 membered heteroalkylene.

[0191] In embodiments, L*is independently a bond. In embodiments, L*is

independently -NH-. In embodiments, L* is independently -O-. In embodiments, L* is
independently -S-. In embodiments, L* is independently -C(O)-. In embodiments, L* is
independently -NHC(O)-. In embodiments, L* is independently -NHC(O)NH-. In
embodiments, L* is independently -C(O)O-. In embodiments, L* is independently -OC(O)-.
In embodiments, L* is independently -C(O)NH-. In embodiments, L* is

independently -OPQ,-O-. In embodiments, L* is independently -OP(S)(O)-O-. In
embodiments, L* is independently -OP(S)-O-. In embodiments, L* is

independently -S(O):NH-.

[0192] In embodiments, L*is independently substituted or unsubstituted alkylene (e.g., Ci-
Cao, C1-C12, C1-Cg, C1-Cs, C1-C4, or C1-C2). In embodiments, L* is independently
unsubstituted alkylene (e.g., C1-C2o, C1-C12, C1-Cs, C1-Cs, C1-Cy4, or C1-C2). In embodiments,
L* is independently substituted or unsubstituted C1-Cao alkylene. In embodiments, L* is
independently substituted C1-Caoalkylene. In embodiments, L* is independently
unsubstituted Ci-Cao alkylene. In embodiments, L is independently substituted or
unsubstituted Ci-Ci2 alkylene. In embodiments, L* is independently substituted C;-C12
alkylene. In embodiments, L* is independently unsubstituted Ci-C12 alkylene. In
embodiments, L* is independently substituted or unsubstituted C;-Cg alkylene. In
embodiments, L* is independently substituted C1-Cs alkylene. In embodiments, L* is
independently unsubstituted C;-Cs alkylene. In embodiments, L* is independently substituted
or unsubstituted C1-Cs alkylene. In embodiments, L* is independently substituted C;-Cé
alkylene. In embodiments, L* is independently unsubstituted Ci-Co alkylene. In
embodiments, L* is independently substituted or unsubstituted C;-Cs alkylene. In
embodiments, L* is independently substituted Ci-Cs alkylene. In embodiments, L* is
independently unsubstituted C1-Cs alkylene. In embodiments, L* is independently substituted
or unsubstituted ethylene. In embodiments, L* is independently substituted ethylene. In
embodiments, L* is independently unsubstituted ethylene. In embodiments, L* is
independently substituted or unsubstituted methylene. In embodiments, L* is independently
substituted methylene. In embodiments, L* is independently unsubstituted methylene.
[0193] In embodiments, L* is independently substituted or unsubstituted heteroalkylene

(e.g., 2 to 20 membered, 2 to 12 membered, 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). In embodiments, L* is independently
substituted heteroalkylene (e.g., 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to
6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, L*
is independently unsubstituted heteroalkylene (e.g., 2 to 20 membered, 2 to 12 membered, 2
to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5 membered).
In embodiments, L* is independently substituted or unsubstituted 2 to 20 membered
heteroalkylene. In embodiments, L* is independently substituted 2 to 20 membered
heteroalkylene. In embodiments, L* is independently unsubstituted 2 to 20 membered
heteroalkylene. In embodiments, L* is independently substituted or unsubstituted 2 to 12
membered heteroalkylene. In embodiments, L* is independently substituted 2 to 12
membered heteroalkylene. In embodiments, L* is independently unsubstituted 2 to 12
membered heteroalkylene. In embodiments, L* is independently substituted or unsubstituted
2 to 8 membered heteroalkylene. In embodiments, L* is independently substituted 2 to 8
membered heteroalkylene. In embodiments, L* is independently unsubstituted 2 to 8
membered heteroalkylene. In embodiments, L* is independently substituted or unsubstituted
2 to 6 membered heteroalkylene. In embodiments, L* is independently substituted 2 to 6
membered heteroalkylene. In embodiments, L* is independently unsubstituted 2 to 6
membered heteroalkylene. In embodiments, L* is independently substituted or unsubstituted
4 to 6 membered heteroalkylene. In embodiments, L* is independently substituted 4 to 6
membered heteroalkylene. In embodiments, L* is independently unsubstituted 4 to 6
membered heteroalkylene. In embodiments, L* is independently substituted or unsubstituted
2 to 3 membered heteroalkylene. In embodiments, L* is independently substituted 2 to 3
membered heteroalkylene. In embodiments, L* is independently unsubstituted 2 to 3
membered heteroalkylene. In embodiments, L* is independently substituted or unsubstituted
4 to 5 membered heteroalkylene. In embodiments, L* is independently substituted 4 to 5
membered heteroalkylene. In embodiments, L* is independently unsubstituted 4 to 5
membered heteroalkylene.

[0194] In embodiments, LS is independently a bond. In embodiments, LSis

independently -NH-. In embodiments, L° is independently -O-. In embodiments, LS is
independently -S-. In embodiments, LS is independently -C(O)-. In embodiments, LS is
independently -NHC(O)-. In embodiments, LS is independently -NHC(O)NH-. In
embodiments, L is independently -C(O)O-. In embodiments, L° is independently -OC(O)-.
In embodiments, L is independently -C(O)NH-. In embodiments, L’ is
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independently -OPO,-O-. In embodiments, LS is independently -OP(S)(O)-O-. In
embodiments, L° is independently -OP(S)2-O-. In embodiments, L%is

independently -S(O):NH-.

[0195] In embodiments, L is independently substituted or unsubstituted alkylene (e.g., Ci-
Cap, C1-C12, C1-Cg, C1-Cs, C1-C4, or C1-C2). In embodiments, LS is independently substituted
alkylene (e.g., C1-Cao, C1-C12, C1-Cg, C1-C¢, C1-C4, or C1-C2). In embodiments, LOis
independently unsubstituted alkylene (e.g., C1-Cao, C1-C12, C1-Cs, C1-Cs, C1-Cs, or C1-C2). In
embodiments, L is independently substituted or unsubstituted C1-Cao alkylene. In
embodiments, L° is independently substituted C;-Cao alkylene. In embodiments, LS is
independently unsubstituted C;-Cap alkylene. In embodiments, L is independently
substituted or unsubstituted Ci-C2 alkylene. In embodiments, L° is independently substituted
Ci-Cizalkylene. In embodiments, L® is independently unsubstituted Ci-C2 alkylene. In
embodiments, L is independently substituted or unsubstituted C1-Cg alkylene. In
embodiments, L is independently substituted C;-Cs alkylene. In embodiments, L is
independently unsubstituted Ci-Cg alkylene. In embodiments, L° is independently substituted
or unsubstituted Ci-Cg alkylene. In embodiments, L° is independently substituted Ci-Cg
alkylene. In embodiments, L is independently unsubstituted Ci-Cg alkylene. In
embodiments, L¢ is independently substituted or unsubstituted C;-Cs alkylene. In
embodiments, L is independently substituted C1-Csalkylene. In embodiments, LS is
independently unsubstituted C;-Cs alkylene. In embodiments, L is independently substituted
or unsubstituted ethylene. In embodiments, L is independently substituted ethylene. In
embodiments, L is independently unsubstituted ethylene. In embodiments, L is
independently substituted or unsubstituted methylene. In embodiments, L? is independently
substituted methylene. In embodiments, L is independently unsubstituted methylene.

[0196] In embodiments, L is independently substituted or unsubstituted heteroalkylene
(e.g., 2 to 20 membered, 2 to 12 membered, 2 to 8§ membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, LS is independently
substituted heteroalkylene (e.g., 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to
6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, L°
is independently unsubstituted heteroalkylene (e.g., 2 to 20 membered, 2 to 12 membered, 2
to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5 membered).
In embodiments, L is independently substituted or unsubstituted 2 to 20 membered

heteroalkylene. In embodiments, L° is independently substituted 2 to 20 membered
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heteroalkylene. In embodiments, L® is independently unsubstituted 2 to 20 membered
heteroalkylene. In embodiments, L? is independently substituted or unsubstituted 2 to 12
membered heteroalkylene. In embodiments, L is independently substituted 2 to 12
membered heteroalkylene. In embodiments, LS is independently unsubstituted 2 to 12
membered heteroalkylene. In embodiments, L is independently substituted or unsubstituted
2 to 8 membered heteroalkylene. In embodiments, L° is independently substituted 2 to 8
membered heteroalkylene. In embodiments, LS is independently unsubstituted 2 to 8
membered heteroalkylene. In embodiments, L is independently substituted or unsubstituted
2 to 6 membered heteroalkylene. In embodiments, L° is independently substituted 2 to 6
membered heteroalkylene. In embodiments, L° is independently unsubstituted 2 to 6
membered heteroalkylene. In embodiments, L is independently substituted or unsubstituted
4 to 6 membered heteroalkylene. In embodiments, L® is independently substituted 4 to 6
membered heteroalkylene. In embodiments, L° is independently unsubstituted 4 to 6
membered heteroalkylene. In embodiments, L is independently substituted or unsubstituted
2 to 3 membered heteroalkylene. In embodiments, LS is independently substituted 2 to 3
membered heteroalkylene. In embodiments, L° is independently unsubstituted 2 to 3
membered heteroalkylene. In embodiments, L is independently substituted or unsubstituted
4 to 5 membered heteroalkylene. In embodiments, LS is independently substituted 4 to 5
membered heteroalkylene. In embodiments, L° is independently unsubstituted 4 to 5
membered heteroalkylene.

[0197] In embodiments, L* and L° are independently -NH-, -O-, -S-, -C(O)-, -NHC(O)-,
-NHC(O)NH-, -C(O)O-, -OC(0O)-, -C(O)NH-, -OPO2-0O-, -OP(S)(0)-O-, -OP(S5)2-O-,
-S(0)2NH-, R¥-substituted or unsubstituted C1-Cs alkylene, or R*-substituted or
unsubstituted 2 to 8 membered heteroalkylene, and R* is independently oxo, hydroxyl, or
substituted or unsubstituted Ci-C4 alkyl. In embodiments, L* and LS are independently R*"-
substituted or unsubstituted Ci-Cs alkylene. In embodiments, L* and LS are independently
R¥-substituted Ci-Cs alkylene. In embodiments, L* and L° are independently unsubstituted
C;-Cs alkylene. In embodiments, L* and L° are independently R*-substituted or
unsubstituted 2 to 8 membered heteroalkylene. In embodiments, L* and LS are independently
R*-substituted 2 to 8 membered heteroalkylene. In embodiments, L* and L are
independently unsubstituted 2 to 8 membered heteroalkylene.

[0198] In embodiments, R* is independently oxo, hydroxyl, or unsubstituted C1-Cs alkyl.

In embodiments, R? is independently oxo. In embodiments, R? is independently hydroxyl.
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In embodiments, R? is independently unsubstituted C1-C4 alkyl. In embodiments, R% is
independently methyl. In embodiments, R* is independently ethyl. In embodiments, R* is
independently propyl. In embodiments, R? is independently isopropyl. In embodiments, R*
is independently butyl. In embodiments, R is independently isobutyl. In embodiments, R*
is independently t-butyl.

[0199] In embodiments, L*is independently R?-substituted alkylene (e.g., C1-Ca0, C1-C12,
C1-Cs, C1-Cs, Ci1-Ca, or C1-C2). In embodiments, L* is independently R*’-substituted C1-Cao
alkylene. In embodiments, L* is independently R*’-substituted Ci-C12 alkylene. In
embodiments, L* is independently R*’-substituted Ci-Cg alkylene. In embodiments, L* is
independently R*-substituted C;-Cgalkylene. In embodiments, L* is independently R*-
substituted C1-Cs alkylene. In embodiments, L* is independently R*-substituted ethylene. In
embodiments, L* is independently R*-substituted methylene.

[0200] In embodiments, L* is independently R*’-substituted heteroalkylene (e.g., 2 to 20
membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3
membered, or 4 to 5 membered). In embodiments, L* is independently R*-substituted 2 to
20 membered heteroalkylene. In embodiments, L* is independently R*-substituted 2 to 8
membered heteroalkylene. In embodiments, L* is independently R*’-substituted 2 to 6
membered heteroalkylene. In embodiments, L* is independently R*’-substituted 4 to 6
membered heteroalkylene. In embodiments, L* is independently R*’-substituted 2 to 3
membered heteroalkylene. In embodiments, L* is independently R*-substituted 4 to 5
membered heteroalkylene.

[0201] In embodiments, LS is independently R -substituted alkylene (e.g., C1-C20, C1-Ci2,
C1-Cs, C1-Cs, Ci1-Ca, or C1-C2). In embodiments, L° is independently R*’-substituted Ci-Cao
alkylene. In embodiments, L is independently R*’-substituted Ci-C12 alkylene. In
embodiments, L° is independently R*’-substituted Ci-Cg alkylene. In embodiments, L° is
independently R*-substituted C;-Cs alkylene. In embodiments, L? is independently R*-
substituted C1-Cs alkylene. In embodiments, L° is independently R*’-substituted ethylene. In
embodiments, LS is independently R*°-substituted methylene.

[0202] In embodiments, L is independently R*’-substituted heteroalkylene (e.g., 2 to 20
membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3
membered, or 4 to 5 membered). In embodiments, LSis independently R*’-substituted 2 to 20
membered heteroalkylene. In embodiments, L° is independently R*-substituted 2 to 8

membered heteroalkylene. In embodiments, L° is independently R*’-substituted 2 to 6

44



WO 2023/086978 PCT/US2022/079788

membered heteroalkylene. In embodiments, L° is independently R*°-substituted 4 to 6
membered heteroalkylene. In embodiments, L° is independently R*’-substituted 2 to 3

membered heteroalkylene. In embodiments, L° is independently R*-substituted 4 to 5

A

membered heteroalkylene.

[0203] Inembodiments, LS is independently . In embodiments, L is

H
A
independently o .

[0204] In embodiments, L*is independently —L'"%-NH-C(0)- or —-L'*-C(0)-NH-, and L' is
independently substituted or unsubstituted C1-Cao alkylene, substituted or unsubstituted 2-20
membered heteroalkylene, or substituted or unsubstituted 2-20 membered heteroalkenylene.
[0205] In embodiments, L' is independently substituted or unsubstituted alkylene (e.g., Ci-
C20, C1-C12, C1-Cs, C1-Cs, C1-Cs, or Ci-C2). In embodiments, L!# is independently
substituted alkylene (e.g., C1-Cao, C1-Ci2, C1-Cs, C1-Cs, C1-C4, or C1-C2). In embodiments,
L!* is independently unsubstituted alkylene (e.g., Ci-Cao, C1-Ci2, C1-Cs, Ci-Cs, C1-Cs, or Ci-
C2). In embodiments, L'* is independently substituted or unsubstituted C;-Cao alkylene. In
embodiments, L' is independently substituted C1-Cao alkylene. In embodiments, L' is
independently unsubstituted Ci-Cao alkylene. In embodiments, L!# is independently
substituted or unsubstituted Ci-Ci2 alkylene. In embodiments, L' is independently
substituted Ci-Ci2 alkylene. In embodiments, L'* is independently unsubstituted C1-C12
alkylene. In embodiments, L' is independently substituted or unsubstituted C;-Cs alkylene.
In embodiments, L'* is independently substituted Ci-Cs alkylene. In embodiments, L' is
independently unsubstituted C-Cs alkylene. In embodiments, L' is independently
substituted or unsubstituted Ci-Cg alkylene. In embodiments, L'* is independently substituted
Ci-Csalkylene. In embodiments, L'* is independently unsubstituted C-Co alkylene. In
embodiments, L'* is independently substituted or unsubstituted Ci-Cs alkylene. In
embodiments, L'* is independently substituted C;-Cs alkylene. In embodiments, L'* is
independently unsubstituted C;-C4 alkylene. In embodiments, L' is independently
substituted or unsubstituted ethylene. In embodiments, L'# is independently substituted
ethylene. In embodiments, L' is independently unsubstituted ethylene. In embodiments, L4

is independently substituted or unsubstituted methylene. In embodiments, L'* is
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independently substituted methylene. In embodiments, L'* is independently unsubstituted
methylene.

[0206] In embodiments, L' is independently substituted or unsubstituted heteroalkylene
(e.g., 2 to 20 membered, 2 to 12 membered, 2 to 8§ membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, L'* is independently
substituted heteroalkylene (e.g., 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to
6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, L'
is independently unsubstituted heteroalkylene (e.g., 2 to 20 membered, 2 to 12 membered, 2
to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5 membered).
In embodiments, L'* is independently substituted or unsubstituted 2 to 20 membered
heteroalkylene. In embodiments, L' is independently substituted 2 to 20 membered
heteroalkylene. In embodiments, L'* is independently unsubstituted 2 to 20 membered
heteroalkylene. In embodiments, L!* is independently substituted or unsubstituted 2 to 12
membered heteroalkylene. In embodiments, L'* is independently substituted 2 to 12
membered heteroalkylene. In embodiments, L'* is independently unsubstituted 2 to 12
membered heteroalkylene. In embodiments, L'* is independently substituted or unsubstituted
2 to 8 membered heteroalkylene. In embodiments, L'* is independently substituted 2 to 8
membered heteroalkylene. In embodiments, L'* is independently unsubstituted 2 to 8
membered heteroalkylene. In embodiments, L'* is independently substituted or unsubstituted
2 to 6 membered heteroalkylene. In embodiments, L'* is independently substituted 2 to 6
membered heteroalkylene. In embodiments, L' is independently unsubstituted 2 to 6
membered heteroalkylene. In embodiments, L'* is independently substituted or unsubstituted
4 to 6 membered heteroalkylene. In embodiments, L' is independently substituted 4 to 6
membered heteroalkylene. In embodiments, L!* is independently unsubstituted 4 to 6
membered heteroalkylene. In embodiments, L'* is independently substituted or unsubstituted
2 to 3 membered heteroalkylene. In embodiments, L' is independently substituted 2 to 3
membered heteroalkylene. In embodiments, L!# is independently unsubstituted 2 to 3
membered heteroalkylene. In embodiments, L'* is independently substituted or unsubstituted
4 to 5 membered heteroalkylene. In embodiments, L!* is independently substituted 4 to 5
membered heteroalkylene. In embodiments, L'* is independently unsubstituted 4 to 5
membered heteroalkylene.

[0207] In embodiments, L' is independently substituted or unsubstituted heteroalkenylene

(e.g., 2 to 20 membered, 2 to 12 membered, 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). In embodiments, L'* is independently
substituted heteroalkenylene (e.g., 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2
to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5 membered). In embodiments,
L' is independently unsubstituted heteroalkenylene (e.g., 2 to 20 membered, 2 to 12
membered, 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5
membered). In embodiments, L' is independently substituted or unsubstituted 2 to 20
membered heteroalkenylene. In embodiments, L' is independently substituted 2 to 20
membered heteroalkenylene. In embodiments, L!* is independently unsubstituted 2 to 20
membered heteroalkenylene. In embodiments, L'* is independently substituted or
unsubstituted 2 to 12 membered heteroalkenylene. In embodiments, L'* is independently
substituted 2 to 12 membered heteroalkenylene. In embodiments, L'* is independently
unsubstituted 2 to 12 membered heteroalkenylene. In embodiments, L!* is independently
substituted or unsubstituted 2 to 8 membered heteroalkenylene. In embodiments, L'* is
independently substituted 2 to 8 membered heteroalkenylene. In embodiments, L'* is
independently unsubstituted 2 to 8 membered heteroalkenylene. In embodiments, L# is
independently substituted or unsubstituted 2 to 6 membered heteroalkenylene. In
embodiments, L'* is independently substituted 2 to 6 membered heteroalkenylene. In
embodiments, L'* is independently unsubstituted 2 to 6 membered heteroalkenylene. In
embodiments, L' is independently substituted or unsubstituted 4 to 6 membered
heteroalkenylene. In embodiments, L'* is independently substituted 4 to 6 membered
heteroalkenylene. In embodiments, L'* is independently unsubstituted 4 to 6 membered
heteroalkenylene. In embodiments, L'* is independently substituted or unsubstituted 2 to 3
membered heteroalkenylene. In embodiments, L'* is independently substituted 2 to 3
membered heteroalkenylene. In embodiments, L!* is independently unsubstituted 2 to 3
membered heteroalkenylene. In embodiments, L'* is independently substituted or
unsubstituted 4 to 5 membered heteroalkenylene. In embodiments, L'* is independently
substituted 4 to 5 membered heteroalkenylene. In embodiments, L'* is independently
unsubstituted 4 to 5 membered heteroalkenylene.

[0208] Inembodiments, L* is independently —-L!'*-NH-C(O)- or -L'*-C(O)-NH-. In
embodiments, L'*is substituted or unsubstituted C;-Cs alkylene. In embodiments, L'%is

substituted C;-Cs alkylene. In embodiments, L* unsubstituted C;-Cs alkylene.
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embodiments, L* is independently . In embodiments, L* is

0 .
[0210] In embodiments, L is independently substituted or unsubstituted alkylene (e.g., Ci-
C20, C1-Ci2, C1-Cs, C1-Ce, C1-Cs, or C1-C2). In embodiments, L’ is independently substituted

alkylene (e.g., C1-Cao, C1-C12, C1-Cg, C1-Cs, C1-C4, or C1-C2). In embodiments, L3 is
independently unsubstituted alkylene (e.g., C1-C20, C1-C12, C1-Cs, C1-Cq, C1-C4, or C1-C2). In

independently

embodiments, L is independently substituted or unsubstituted C1-Cao alkylene. In
embodiments, L is independently substituted C;-Cao alkylene. In embodiments, L is
independently unsubstituted Ci-Cao alkylene. In embodiments, L® is independently
substituted or unsubstituted Ci-Ci» alkylene. In embodiments, L’ is independently substituted
Ci-Cr2alkylene. In embodiments, L is independently unsubstituted C;-Ci2 alkylene. In
embodiments, L is independently substituted or unsubstituted C1-Cs alkylene. In
embodiments, L* is independently substituted C;-Cs alkylene. In embodiments, L is
independently unsubstituted Ci-Cg alkylene. In embodiments, L’ is independently substituted
or unsubstituted Ci-Cg alkylene. In embodiments, L’ is independently substituted Ci-Cg
alkylene. In embodiments, L is independently unsubstituted C;-Cs alkylene. In
embodiments, L is independently substituted or unsubstituted C1-Cs alkylene. In
embodiments, L* is independently substituted C;-Cs alkylene. In embodiments, L is
independently unsubstituted Ci-Csalkylene. In embodiments, L° is independently substituted
or unsubstituted ethylene. In embodiments, L is independently substituted ethylene. In

embodiments, L3 is independently unsubstituted ethylene. In embodiments, L? is
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independently substituted or unsubstituted methylene. In embodiments, L’ is independently
substituted methylene. In embodiments, L’ is independently unsubstituted methylene.
[0211] In embodiments, L* is independently substituted or unsubstituted heteroalkylene
(e.g., 2 to 20 membered, 2 to 12 membered, 2 to 8§ membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, L’ is independently
substituted heteroalkylene (e.g., 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to
6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, L’
is independently unsubstituted heteroalkylene (e.g., 2 to 20 membered, 2 to 12 membered, 2
to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5 membered).
In embodiments, L? is independently substituted or unsubstituted 2 to 20 membered
heteroalkylene. In embodiments, L* is independently substituted 2 to 20 membered
heteroalkylene. In embodiments, L’ is independently unsubstituted 2 to 20 membered
heteroalkylene. In embodiments, L’ is independently substituted or unsubstituted 2 to 12
membered heteroalkylene. In embodiments, L’ is independently substituted 2 to 12
membered heteroalkylene. In embodiments, L’ is independently unsubstituted 2 to 12
membered heteroalkylene. In embodiments, L is independently substituted or unsubstituted
2 to 8 membered heteroalkylene. In embodiments, L’ is independently substituted 2 to 8
membered heteroalkylene. In embodiments, L’ is independently unsubstituted 2 to 8
membered heteroalkylene. In embodiments, L° is independently substituted or unsubstituted
2 to 6 membered heteroalkylene. In embodiments, L’ is independently substituted 2 to 6
membered heteroalkylene. In embodiments, L is independently unsubstituted 2 to 6
membered heteroalkylene. In embodiments, L° is independently substituted or unsubstituted
4 to 6 membered heteroalkylene. In embodiments, L’ is independently substituted 4 to 6
membered heteroalkylene. In embodiments, L is independently unsubstituted 4 to 6
membered heteroalkylene. In embodiments, L° is independently substituted or unsubstituted
2 to 3 membered heteroalkylene. In embodiments, L’ is independently substituted 2 to 3
membered heteroalkylene. In embodiments, L° is independently unsubstituted 2 to 3
membered heteroalkylene. In embodiments, L° is independently substituted or unsubstituted
4 to 5 membered heteroalkylene. In embodiments, L° is independently substituted 4 to 5
membered heteroalkylene. In embodiments, L’ is independently unsubstituted 4 to 5
membered heteroalkylene.

[0212] In embodiments, L is independently substituted or unsubstituted cycloalkylene
(e.g., C3-Cio, C3-Cs, C3-Cq, C4-Cs, or Cs5-Cg). In embodiments, L is independently
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substituted cycloalkylene (e.g., C3-Cio, C3-Cs, C3-Cs, C4-Cs, or Cs5-Cs). In embodiments, L
is independently unsubstituted cycloalkylene (e.g., C3-Cio, C3-Cs, C3-Cs, C4-Cs, or Cs5-Cg). In
embodiments, L is independently substituted or unsubstituted C3-Cio cycloalkylene. In
embodiments, L7 is independently substituted C3-C1o cycloalkylene. In embodiments, L is
independently unsubstituted C3-C1o cycloalkylene. In embodiments, L’ is independently
substituted or unsubstituted C3-Cs cycloalkylene. In embodiments, L’ is independently
substituted C3-Cs cycloalkylene. In embodiments, L’ is independently unsubstituted C3-Cs
cycloalkylene. In embodiments, L’ is independently substituted or unsubstituted C3-Cg
cycloalkylene. In embodiments, L is independently substituted C3-Cs cycloalkylene. In
embodiments, L’ is independently unsubstituted C3-Cs cycloalkylene. In embodiments, L? is
independently substituted or unsubstituted C4-Cs cycloalkylene. In embodiments, L’ is
independently substituted C4-Cg cycloalkylene. In embodiments, L° is independently
unsubstituted C4-Cs cycloalkylene. In embodiments, L° is independently substituted or
unsubstituted Cs-Cs cycloalkylene. In embodiments, L’ is independently substituted Cs-C
cycloalkylene. In embodiments, L’ is independently unsubstituted Cs-Cs cycloalkylene. In
embodiments, L3 is independently substituted or unsubstituted hexylene. In embodiments, L’
is independently substituted hexylene. In embodiments, L° is independently unsubstituted
hexylene.

[0213] In embodiments, L’ is independently substituted or unsubstituted
heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8 membered, 3 to 6 membered, 4 to 6
membered, 4 to 5 membered, or 5 to 6 membered). In embodiments, L? is independently
substituted heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8 membered, 3 to 6 membered,
4 to 6 membered, 4 to 5 membered, or 5 to 6 membered). In embodiments, L is
independently unsubstituted heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8 membered, 3
to 6 membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered). In embodiments,
L’ is independently substituted or unsubstituted 3 to 10 membered heterocycloalkylene. In
embodiments, L’ is independently substituted 3 to 10 membered heterocycloalkylene. In
embodiments, L’ is independently unsubstituted 3 to 10 membered heterocycloalkylene. In
embodiments, L’ is independently substituted or unsubstituted 3 to 8 membered
heterocycloalkylene. In embodiments, L’ is independently substituted 3 to 8 membered
heterocycloalkylene. In embodiments, L’ is independently unsubstituted 3 to 8 membered
heterocycloalkylene. In embodiments, L’ is independently substituted or unsubstituted 3 to 6

membered heterocycloalkylene. In embodiments, L’ is independently substituted 3 to 6
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membered heterocycloalkylene. In embodiments, L is independently unsubstituted 3 to 6
membered heterocycloalkylene. In embodiments, L is independently substituted or
unsubstituted 4 to 6 membered heterocycloalkylene. In embodiments, L° is independently
substituted 4 to 6 membered heterocycloalkylene. In embodiments, L° is independently
unsubstituted 4 to 6 membered heterocycloalkylene. In embodiments, L’ is independently
substituted or unsubstituted 4 to 5 membered heterocycloalkylene. In embodiments, L7 is
independently substituted 4 to 5 membered heterocycloalkylene. In embodiments, L is
independently unsubstituted 4 to 5 membered heterocycloalkylene. In embodiments, L is
independently substituted or unsubstituted 5 to 6 membered heterocycloalkylene. In
embodiments, L° is independently substituted 5 to 6 membered heterocycloalkylene. In
embodiments, L* is independently unsubstituted 5 to 6 membered heterocycloalkylene.
[0214] In embodiments, L’ is independently substituted or unsubstituted arylene (e.g., Cs-
Ci2, C6-Cio, or phenyl). In embodiments, L’ is independently substituted arylene (e.g., Co-
Ci2, C6-Cio, or phenyl). In embodiments, L’ is independently unsubstituted arylene (e.g., Co-
C12, C6-Cio, or phenyl). In embodiments, L’ is independently substituted or unsubstituted Cs-
Ciparylene. In embodiments, L’ is independently substituted C-Ci2 arylene. In
embodiments, L is independently unsubstituted C¢-C12 arylene. In embodiments, L’ is
independently substituted or unsubstituted C¢-Cioarylene. In embodiments, L’ is
independently substituted Cs-Cioarylene. In embodiments, L’ is independently unsubstituted
Cs-Croarylene. In embodiments, L’ is independently substituted or unsubstituted phenylene.
In embodiments, L’ is independently substituted phenylene. In embodiments, L? is
independently unsubstituted phenylene. In embodiments, L’ is independently substituted or
unsubstituted biphenylene. In embodiments, L’ is independently substituted biphenylene. In
embodiments, L’ is independently unsubstituted biphenylene. In embodiments, L° is
independently substituted or unsubstituted naphthylene. In embodiments, L is independently
substituted naphthylene. In embodiments, L’ is independently unsubstituted naphthylene.
[0215] In embodiments, L is independently substituted or unsubstituted heteroarylene. In
embodiments, L is independently substituted heteroarylene. In embodiments, L is
independently unsubstituted heteroarylene. In embodiments, L’ is independently substituted
or unsubstituted heteroarylene (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9 membered,
4 to 6 membered, or 5 to 6 membered). In embodiments, L’ is independently substituted
heteroarylene (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9 membered, 4 to 6

membered, or 5 to 6 membered). In embodiments, L’ is independently unsubstituted
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heteroarylene (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9 membered, 4 to 6
membered, or 5 to 6 membered). In embodiments, L’ is independently substituted or
unsubstituted 5 to 12 membered heteroarylene. In embodiments, L° is independently
substituted 5 to 12 membered heteroarylene. In embodiments, L’ is independently
unsubstituted 5 to 12 membered heteroarylene. In embodiments, L* is independently
substituted or unsubstituted 5 to 10 membered heteroarylene. In embodiments, L? is
independently substituted 5 to 10 membered heteroarylene. In embodiments, L° is
independently unsubstituted 5 to 10 membered heteroarylene. In embodiments, L’ is
independently substituted or unsubstituted 5 to 9 membered heteroarylene. In embodiments,
L’ is independently substituted 5 to 9 membered heteroarylene. In embodiments, L is
independently unsubstituted 5 to 9 membered heteroarylene. In embodiments, L’ is
independently substituted or unsubstituted 4 to 6 membered heteroarylene. In embodiments,
L’ is independently substituted 4 to 6 membered heteroarylene. In embodiments, L is
independently unsubstituted 4 to 6 membered heteroarylene. In embodiments, L’ is
independently substituted or unsubstituted 5 to 6 membered heteroarylene. In embodiments,
L’ is independently substituted 5 to 6 membered heteroarylene. In embodiments, L is
independently unsubstituted 5 to 6 membered heteroarylene.

[0216] In embodiments, L’ is independently a bond.

[0217] In embodiments, L’ is independently substituted or unsubstituted alkylene (e.g., Ci-
C20, Ci-C12, C1-Cs, C1-Cs, C1-C4, or C1-C2). In embodiments, L’ is independently substituted
alkylene (e.g., C1-Cao, C1-C12, C1-Cs, C1-C¢, C1-C4, or C1-C2). In embodiments, L7 is
independently unsubstituted alkylene (e.g., C1-C2o, C1-Ci2, C1-Cs, C1-Cs, C1-Cs, or C1-C2). In
embodiments, L’ is independently substituted or unsubstituted Ci-Caoalkylene. In
embodiments, L’ is independently substituted C1-Cao alkylene. In embodiments, L is
independently unsubstituted C;-Caoalkylene. In embodiments, L’ is independently
substituted or unsubstituted Ci-C2 alkylene. In embodiments, L” is independently substituted
Ci-Cizalkylene. In embodiments, L’ is independently unsubstituted Ci-C2 alkylene. In
embodiments, L’ is independently substituted or unsubstituted C1-Cs alkylene. In
embodiments, L’ is independently substituted Ci-Cg alkylene. In embodiments, L7 is
independently unsubstituted C;-Cs alkylene. In embodiments, L’ is independently substituted
or unsubstituted Ci-Cs alkylene. In embodiments, L is independently substituted Ci-Cs
alkylene. In embodiments, L’ is independently unsubstituted Ci-Cg alkylene. In

embodiments, L’ is independently substituted or unsubstituted C1-Cs alkylene. In
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embodiments, L’ is independently substituted C1-C4 alkylene. In embodiments, L7 is
independently unsubstituted Ci-Cs alkylene. In embodiments, L is independently substituted
or unsubstituted ethylene. In embodiments, L’ is independently substituted ethylene. In
embodiments, L’ is independently unsubstituted ethylene. In embodiments, L’ is
independently substituted or unsubstituted methylene. In embodiments, L’ is independently
substituted methylene. In embodiments, L’ is independently unsubstituted methylene.
[0218] In embodiments, L.” is independently substituted or unsubstituted heteroalkylene
(e.g., 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, L’ is independently
substituted heteroalkylene (e.g., 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to
6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, L’
is independently unsubstituted heteroalkylene (e.g., 2 to 20 membered, 2 to 12 membered, 2
to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5 membered).
In embodiments, L’ is independently substituted or unsubstituted 2 to 20 membered
heteroalkylene. In embodiments, L’ is independently substituted 2 to 20 membered
heteroalkylene. In embodiments, L7 is independently unsubstituted 2 to 20 membered
heteroalkylene. In embodiments, L’ is independently substituted or unsubstituted 2 to 12
membered heteroalkylene. In embodiments, L7 is independently substituted 2 to 12
membered heteroalkylene. In embodiments, L’ is independently unsubstituted 2 to 12
membered heteroalkylene. In embodiments, L’ is independently substituted or unsubstituted
2 to 8 membered heteroalkylene. In embodiments, L7 is independently substituted 2 to 8
membered heteroalkylene. In embodiments, L’ is independently unsubstituted 2 to 8
membered heteroalkylene. In embodiments, L’ is independently substituted or unsubstituted
2 to 6 membered heteroalkylene. In embodiments, L7 is independently substituted 2 to 6
membered heteroalkylene. In embodiments, L’ is independently unsubstituted 2 to 6
membered heteroalkylene. In embodiments, L7 is independently substituted or unsubstituted
4 to 6 membered heteroalkylene. In embodiments, L7 is independently substituted 4 to 6
membered heteroalkylene. In embodiments, L’ is independently unsubstituted 4 to 6
membered heteroalkylene. In embodiments, L’ is independently substituted or unsubstituted
2 to 3 membered heteroalkylene. In embodiments, L’ is independently substituted 2 to 3
membered heteroalkylene. In embodiments, L’ is independently unsubstituted 2 to 3
membered heteroalkylene. In embodiments, L’ is independently substituted or unsubstituted

4 to 5 membered heteroalkylene. In embodiments, L’ is independently substituted 4 to 5
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membered heteroalkylene. In embodiments, L’ is independently unsubstituted 4 to 5
membered heteroalkylene.

[0219] In embodiments, L’ is independently a bond.

[0220] In embodiments, L’ is independently —L!"-NH-C(O)- or —-L!’-C(0)-NH-, and L' is
independently substituted or unsubstituted C1-Cap alkylene, substituted or unsubstituted 2-20
membered heteroalkylene, or substituted or unsubstituted 2-20 membered heteroalkenylene.
[0221] In embodiments, L7 is independently substituted or unsubstituted alkylene (e.g., Ci-
Cap, C1-C12, C1-Cg, C1-Cs, C1-C4, or C1-Ca). In embodiments, L' is independently
substituted alkylene (e.g., C1-Cao, C1-C12, C1-Cs, C1-Cs, C1-Cy4, or C1-C2). In embodiments,
L' is independently unsubstituted alkylene (e.g., C1-Cao, C1-C12, C1-Cs, C1-Cs, Ci-Ca, or Ci-
C>). In embodiments, L!” is independently substituted or unsubstituted C1-Cao alkylene. In
embodiments, L7 is independently substituted Ci-Ca alkylene. In embodiments, L7 is
independently unsubstituted C;-Cao alkylene. In embodiments, L7 is independently
substituted or unsubstituted Ci-Ci» alkylene. In embodiments, L' is independently
substituted Ci-Ci2 alkylene. In embodiments, L7 is independently unsubstituted C1-Ci2
alkylene. In embodiments, L is independently substituted or unsubstituted C;-Cs alkylene.
In embodiments, L7 is independently substituted Ci-Cs alkylene. In embodiments, L7 is
independently unsubstituted Ci-Cg alkylene. In embodiments, L!” is independently
substituted or unsubstituted Ci-Ce alkylene. In embodiments, L' is independently substituted
Ci-Csalkylene. In embodiments, L7 is independently unsubstituted Ci-Ce alkylene. In
embodiments, L7 is independently substituted or unsubstituted C;-C4 alkylene. In
embodiments, L' is independently substituted C1-C4 alkylene. In embodiments, L7 is
independently unsubstituted Ci-Cs alkylene. In embodiments, L!” is independently
substituted or unsubstituted ethylene. In embodiments, L!” is independently substituted
ethylene. In embodiments, L7 is independently unsubstituted ethylene. In embodiments, L’
is independently substituted or unsubstituted methylene. In embodiments, L!7 is
independently substituted methylene. In embodiments, L!” is independently unsubstituted
methylene.

[0222] In embodiments, L7 is independently substituted or unsubstituted heteroalkylene
(e.g., 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, L” is independently
substituted heteroalkylene (e.g., 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to

6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, L'’
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is independently unsubstituted heteroalkylene (e.g., 2 to 20 membered, 2 to 12 membered, 2
to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5 membered).
In embodiments, L7 is independently substituted or unsubstituted 2 to 20 membered
heteroalkylene. In embodiments, L7 is independently substituted 2 to 20 membered
heteroalkylene. In embodiments, L' is independently unsubstituted 2 to 20 membered
heteroalkylene. In embodiments, L!” is independently substituted or unsubstituted 2 to 12
membered heteroalkylene. In embodiments, L7 is independently substituted 2 to 12
membered heteroalkylene. In embodiments, L7 is independently unsubstituted 2 to 12
membered heteroalkylene. In embodiments, L' is independently substituted or unsubstituted
2 to 8 membered heteroalkylene. In embodiments, L7 is independently substituted 2 to 8
membered heteroalkylene. In embodiments, L' is independently unsubstituted 2 to 8
membered heteroalkylene. In embodiments, L' is independently substituted or unsubstituted
2 to 6 membered heteroalkylene. In embodiments, L' is independently substituted 2 to 6
membered heteroalkylene. In embodiments, L!” is independently unsubstituted 2 to 6
membered heteroalkylene. In embodiments, L7 is independently substituted or unsubstituted
4 to 6 membered heteroalkylene. In embodiments, L' is independently substituted 4 to 6
membered heteroalkylene. In embodiments, L!” is independently unsubstituted 4 to 6
membered heteroalkylene. In embodiments, L!7 is independently substituted or unsubstituted
2 to 3 membered heteroalkylene. In embodiments, L!7 is independently substituted 2 to 3
membered heteroalkylene. In embodiments, L' is independently unsubstituted 2 to 3
membered heteroalkylene. In embodiments, L7 is independently substituted or unsubstituted
4 to 5 membered heteroalkylene. In embodiments, L!” is independently substituted 4 to 5
membered heteroalkylene. In embodiments, L' is independently unsubstituted 4 to 5
membered heteroalkylene.

[0223] In embodiments, L' is independently substituted or unsubstituted heteroalkenylene
(e.g., 2 to 20 membered, 2 to 12 membered, 2 to 8§ membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, L' is independently
substituted heteroalkenylene (e.g., 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2
to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5 membered). In embodiments,
L' is independently unsubstituted heteroalkenylene (e.g., 2 to 20 membered, 2 to 12
membered, 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5
membered). In embodiments, L7 is independently substituted or unsubstituted 2 to 20

membered heteroalkenylene. In embodiments, L!” is independently substituted 2 to 20
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membered heteroalkenylene. In embodiments, L7 is independently unsubstituted 2 to 20
membered heteroalkenylene. In embodiments, L!7 is independently substituted or
unsubstituted 2 to 12 membered heteroalkenylene. In embodiments, L!7 is independently
substituted 2 to 12 membered heteroalkenylene. In embodiments, L!7 is independently
unsubstituted 2 to 12 membered heteroalkenylene. In embodiments, L!7 is independently
substituted or unsubstituted 2 to 8 membered heteroalkenylene. In embodiments, L' is
independently substituted 2 to 8 membered heteroalkenylene. In embodiments, L7 is
independently unsubstituted 2 to 8 membered heteroalkenylene. In embodiments, L' is
independently substituted or unsubstituted 2 to 6 membered heteroalkenylene. In
embodiments, L7 is independently substituted 2 to 6 membered heteroalkenylene. In
embodiments, L' is independently unsubstituted 2 to 6 membered heteroalkenylene. In
embodiments, L' is independently substituted or unsubstituted 4 to 6 membered
heteroalkenylene. In embodiments, L!7 is independently substituted 4 to 6 membered
heteroalkenylene. In embodiments, L!7 is independently unsubstituted 4 to 6 membered
heteroalkenylene. In embodiments, L!” is independently substituted or unsubstituted 2 to 3
membered heteroalkenylene. In embodiments, L!” is independently substituted 2 to 3
membered heteroalkenylene. In embodiments, L!” is independently unsubstituted 2 to 3
membered heteroalkenylene. In embodiments, L!” is independently substituted or
unsubstituted 4 to 5 membered heteroalkenylene. In embodiments, L7 is independently
substituted 4 to 5 membered heteroalkenylene. In embodiments, L' is independently
unsubstituted 4 to 5 membered heteroalkenylene.

[0224] In embodiments, L is independently -L.!”-NH-C(O)-. In embodiments, L is
independently —LL!7-C(O)-NH-. In embodiments, L!” is substituted or unsubstituted C-Cs
alkylene. In embodiments, L!” is substituted C;-Cs alkylene. In embodiments, L' is
unsubstituted C1-Cs alkylene.

[0225] In embodiments, L7 is independently -NHC(O)-.

0O H
%,l/\/\”J\;g 5/\/\([)|/ \‘f’r

[0226] In embodiments, L7 is independently

;ff\/\/\Nj\Jg Jﬁf\/\/\n/n\f

. In embodiments, L’ is independently
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H
g/\/\n/ N }f
. In embodiments, L’ is independently O .In

A

embodiments, L’ is independently H . In embodiments, L’ is
;JJ H
\/\/\n/ N \rﬁ"J
0 .

[0227] In embodiments, —L%-L>-L*- is independently a bond, or subsituted or unsubstituted

independently

2 to 50 membered heteroalkylene. In embodiments, —L-L3-L*- is independently a bond.
[0228] In embodiments, —L%-L°-L*- is subsituted or unsubstituted 2 to 50 membered
heteroalkylene. In embodiments, —L5-L5-L*- is subsituted or unsubstituted 2 to 45 membered
heteroalkylene. In embodiments, —L°>-L>-L*- is subsituted or unsubstituted 2 to 40 membered
heteroalkylene. In embodiments, —L°-L’-L*- is subsituted or unsubstituted 2 to 35 membered
heteroalkylene. In embodiments, —L-L3-L*- is subsituted or unsubstituted 2 to 30 membered
heteroalkylene. In embodiments, —L.®-L-L*- is subsituted or unsubstituted 2 to 25 membered
heteroalkylene. In embodiments, ~L°-L’-L*- is subsituted or unsubstituted 2 to 20 membered
heteroalkylene. In embodiments, —L-L3-L*- is subsituted or unsubstituted 2 to 15 membered
heteroalkylene. In embodiments, ~L°-L-L*- is subsituted or unsubstituted 2 to 10 membered
heteroalkylene. In embodiments, —LS-L5-L*- is subsituted or unsubstituted 2 to 5 membered
heteroalkylene.

[0229] In embodiments, —L%-L3-L*- is substituted 2 to 50 membered heteroalkylene. In
embodiments, —L5-L>-L* is substituted 2 to 45 membered heteroalkylene. In embodiments, —
LS-L-L*- is substituted 2 to 40 membered heteroalkylene. In embodiments, —L5-L3-L*- is
substituted 2 to 35 membered heteroalkylene. In embodiments, —L.°-L°-L*- is substituted 2 to
30 membered heteroalkylene. In embodiments, —L.5-L°-L*- is substituted 2 to 25 membered
heteroalkylene. In embodiments, —L%-L-L*- is substituted 2 to 20 membered heteroalkylene.
In embodiments, L? is substituted 2 to 50 membered heteroalkylene. In embodiments, —L6-
L>-L*- is unsubsituted 2 to 15 membered heteroalkylene. In embodiments, —L5-L>-L*- is
unsubsituted 2 to 10 membered heteroalkylene. In embodiments, —L5-1.>-L*- is unsubsituted
2 to 5 membered heteroalkylene.

[0230] In embodiments, —LS-L°-L* is unsubstituted 2 to 50 membered heteroalkylene. In

embodiments, ~L%-L°-L*- is unsubstituted 2 to 45 membered heteroalkylene. In
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embodiments, —L%-L3-L*- is unsubstituted 2 to 40 membered heteroalkylene. In
embodiments, —L°-L°-L*- is unsubstituted 2 to 35 membered heteroalkylene. In
embodiments, —L°-L°-L*- is unsubstituted 2 to 30 membered heteroalkylene. In
embodiments, —L%-L3-L*- is unsubstituted 2 to 25 membered heteroalkylene. In
embodiments, —L°-L°-L*- is unsubstituted 2 to 20 membered heteroalkylene. In
embodiments, L? is unsubstituted 2 to 50 membered heteroalkylene. In embodiments, —L5-
L’-L* is unsubsituted 2 to 15 membered heteroalkylene. In embodiments, —L5-L3-L*- is
unsubsituted 2 to 10 membered heteroalkylene. In embodiments, —L5-L3-L*- is unsubsituted
2 to 5 membered heteroalkylene.

[0231] In embodiments, —L°-L3-L* is independently R''-substituted or unsubstituted 2 to
50 membered heteroalkylene. In embodiments, R is oxo, hydroxyl, or unsubstituted C1-Cs
alkyl. In embodiments, R'! is oxo. In embodiments, R!! is hydroxyl. In embodiments, R!! is
unsubstituted Ci-Cs4 alkyl. In embodiments, R!! is methyl. In embodiments, R is ethyl. In
embodiments, R!! is propyl. In embodiments, R!! is isopropyl. In embodiments, R!! is butyl.
In embodiments, R!! is isobutyl. In embodiments, R is t-butyl.

[0232] In embodiments, —L°-L°-L*- is independently R!!-substituted 2 to 50 membered
heteroalkylene. In embodiments, ~L°-L’-L*- is R!-substituted 2 to 45 membered
heteroalkylene. In embodiments, —LS-L-L*- is R!!-substituted 2 to 40 membered
heteroalkylene. In embodiments, —L°-L-L*- is R!'-substituted 2 to 35 membered
heteroalkylene. In embodiments, ~L°-L’-L*- is R!-substituted 2 to 30 membered
heteroalkylene. In embodiments, —L°-L°-L*- is R!-substituted 2 to 25 membered
heteroalkylene. In embodiments, ~L°-L’-L*- is R!-substituted 2 to 20 membered
heteroalkylene. In embodiments, —L5-L5-L*- is R!!-substituted 2 to 15 membered
heteroalkylene. In embodiments, —LS-L>-L*- is R!!-substituted 2 to 11 membered
heteroalkylene. In embodiments, ~L°-L’-L*- is R'-substituted 2 to 5 membered
heteroalkylene.

[0233] In embodiments, —L0-L-L*- is independently ~L'°-NH-C(0), or -L'°-C(0)-NH-,
and L' is independently substituted or unsubstituted C;-Ca alkylene, substituted or
unsubstituted 2-20 membered heteroalkylene, or substituted or unsubstituted 2-20 membered
heteroalkenylene.

[0234] In embodiments, L' is independently substituted or unsubstituted alkylene (e.g., Ci-
Cap, C1-C12, C1-Cg, C1-Cs, C1-Cy, or C1-Ca). In embodiments, L'° is independently
substituted alkylene (e.g., C1-Cao, C1-C12, C1-Cg, C1-Cg, C1-C4, or C1-C2). In embodiments,
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L!9is independently unsubstituted alkylene (e.g., Ci-Cao, C1-Ci2, C1-Cs, Ci-Cs, C1-Cs, or Ci-
C»). In embodiments, L!° is independently substituted or unsubstituted Ci-Cap alkylene. In
embodiments, L'° is independently substituted C1-Cao alkylene. In embodiments, L' is
independently unsubstituted Ci-Cao alkylene. In embodiments, L'° is independently
substituted or unsubstituted Ci-Ci» alkylene. In embodiments, L!° is independently
substituted Ci-Ci2 alkylene. In embodiments, L'° is independently unsubstituted C;-C12
alkylene. In embodiments, L' is independently substituted or unsubstituted C;-Cs alkylene.
In embodiments, L' is independently substituted Ci-Cs alkylene. In embodiments, L' is
independently unsubstituted C-Cs alkylene. In embodiments, L' is independently
substituted or unsubstituted Ci-Co alkylene. In embodiments, L' is independently substituted
Ci-Csalkylene. In embodiments, L!° is independently unsubstituted Ci-Co alkylene. In
embodiments, L' is independently substituted or unsubstituted Ci-Cs alkylene. In
embodiments, L'° is independently substituted C1-C4 alkylene. In embodiments, L'” is
independently unsubstituted C-Cs alkylene. In embodiments, L' is independently
substituted or unsubstituted ethylene. In embodiments, L'° is independently substituted
ethylene. In embodiments, L' is independently unsubstituted ethylene. In embodiments, L!°
is independently substituted or unsubstituted methylene. In embodiments, L is
independently substituted methylene. In embodiments, L'° is independently unsubstituted
methylene.

[0235] In embodiments, L' is independently substituted or unsubstituted heteroalkylene
(e.g., 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, L'° is independently
substituted heteroalkylene (e.g., 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to
6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, L'°
is independently unsubstituted heteroalkylene (e.g., 2 to 20 membered, 2 to 12 membered, 2
to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5 membered).
In embodiments, L' is independently substituted or unsubstituted 2 to 20 membered
heteroalkylene. In embodiments, L'° is independently substituted 2 to 20 membered
heteroalkylene. In embodiments, L'° is independently unsubstituted 2 to 20 membered
heteroalkylene. In embodiments, L is independently substituted or unsubstituted 2 to 12
membered heteroalkylene. In embodiments, L'° is independently substituted 2 to 12
membered heteroalkylene. In embodiments, L'° is independently unsubstituted 2 to 12

membered heteroalkylene. In embodiments, L'° is independently substituted or unsubstituted
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2 to 8 membered heteroalkylene. In embodiments, L'° is independently substituted 2 to 8
membered heteroalkylene. In embodiments, L!° is independently unsubstituted 2 to 8
membered heteroalkylene. In embodiments, L'° is independently substituted or unsubstituted
2 to 6 membered heteroalkylene. In embodiments, L' is independently substituted 2 to 6
membered heteroalkylene. In embodiments, L!° is independently unsubstituted 2 to 6
membered heteroalkylene. In embodiments, L'° is independently substituted or unsubstituted
4 to 6 membered heteroalkylene. In embodiments, L' is independently substituted 4 to 6
membered heteroalkylene. In embodiments, L!° is independently unsubstituted 4 to 6
membered heteroalkylene. In embodiments, L'° is independently substituted or unsubstituted
2 to 3 membered heteroalkylene. In embodiments, L'° is independently substituted 2 to 3
membered heteroalkylene. In embodiments, L!° is independently unsubstituted 2 to 3
membered heteroalkylene. In embodiments, L'° is independently substituted or unsubstituted
4 to 5 membered heteroalkylene. In embodiments, L!° is independently substituted 4 to 5
membered heteroalkylene. In embodiments, L'° is independently unsubstituted 4 to 5
membered heteroalkylene.

[0236] In embodiments, L' is independently substituted or unsubstituted heteroalkenylene
(e.g., 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, L'° is independently
substituted heteroalkenylene (e.g., 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2
to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5 membered). In embodiments,
L' is independently unsubstituted heteroalkenylene (e.g., 2 to 20 membered, 2 to 12
membered, 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5
membered). In embodiments, L' is independently substituted or unsubstituted 2 to 20
membered heteroalkenylene. In embodiments, L!° is independently substituted 2 to 20
membered heteroalkenylene. In embodiments, L!? is independently unsubstituted 2 to 20
membered heteroalkenylene. In embodiments, L!° is independently substituted or
unsubstituted 2 to 12 membered heteroalkenylene. In embodiments, L!° is independently
substituted 2 to 12 membered heteroalkenylene. In embodiments, L!° is independently
unsubstituted 2 to 12 membered heteroalkenylene. In embodiments, L!° is independently
substituted or unsubstituted 2 to 8 membered heteroalkenylene. In embodiments, L' is
independently substituted 2 to 8 membered heteroalkenylene. In embodiments, L is
independently unsubstituted 2 to 8 membered heteroalkenylene. In embodiments, L' is

independently substituted or unsubstituted 2 to 6 membered heteroalkenylene. In
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embodiments, L' is independently substituted 2 to 6 membered heteroalkenylene. In
embodiments, L'° is independently unsubstituted 2 to 6 membered heteroalkenylene. In
embodiments, L'° is independently substituted or unsubstituted 4 to 6 membered
heteroalkenylene. In embodiments, L!° is independently substituted 4 to 6 membered
heteroalkenylene. In embodiments, L!° is independently unsubstituted 4 to 6 membered
heteroalkenylene. In embodiments, L'° is independently substituted or unsubstituted 2 to 3
membered heteroalkenylene. In embodiments, L' is independently substituted 2 to 3
membered heteroalkenylene. In embodiments, L!° is independently unsubstituted 2 to 3
membered heteroalkenylene. In embodiments, L'” is independently substituted or
unsubstituted 4 to 5 membered heteroalkenylene. In embodiments, L'° is independently
substituted 4 to 5 membered heteroalkenylene. In embodiments, L!° is independently
unsubstituted 4 to 5 membered heteroalkenylene.

[0237] In embodiments, —LS-L>-L*- is independently ~L'°-NH-C(O)-. In embodiments,
—LS-L5-L*- is independently ~L'°-C(O)-NH-. In embodiments, L' is substituted or
unsubstituted Ci-Cs alkylene. In embodiments, L!° is substituted Ci-Cs alkylene. In

embodiments, L'° is unsubstituted C;-Cs alkylene.

/\/\NJ\;‘

[0238] In embodiments, — LO-L°>-L* is independently H R

H H
Y Ay Ay

. In embodiments, — L%-

L3-L* is independently . In embodiments, — L-L’-L* is independently

S £y
0 H .In

. In embodiments, — L®-L3-L*- is independently

:r‘_\-v H
embodiments, — LS-L°-L*- is independently o :

[0239] In embodiments, —L°-L3-L* is independently—O-L!>-NH-C(0)- or —O-L!°-C(0)-
NH-, and L'° is independently substituted or unsubstituted C;-Cao alkylene, substituted or
unsubstituted 2-20 membered heteroalkylene, or substituted or unsubstituted 2-20 membered

heteroalkenylene.
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[0240] In embodiments, —L°-L3-L*- is independently —O-L!°-NH-C(O)-. In embodiments,
— LS-L-L* is —O-L!'°-C(0)-NH-. In embodiments, L'* is substituted or unsubstituted C;-Cs
alkylene. In embodiments, L'° is substituted Ci-Cs alkylene. In embodiments, L' is
hydroxyalkyl-substituted Ci-Cs alkylene. In embodiments, L'° is hydroxymethyl-substituted

Ci-Cs alkylene. In embodiments, L!° is unsubstituted C;-Cs alkylene.
FE)J\/\/\ i
\© v
H ”
HO
MH i 0 H
O N
\( 7" \{O\/\/\/\N& ‘{ \/\/\/\n/ }1
o} , H or O .
H\OJ\/\/\ i
\© v
H
HO
O\J\M(H

~L%-L5-L* is independently o . In embodiments, -LO-L3-L* is
O

\(0\/\/\/\”)]\/

[0241] In embodiments, —L5-L3-L*- is independently

In embodiments, —L%-L’-L*- is independently . In embodiments,

independently . In embodiments, —L®-L>-L*- is independently

\(OWWHY

o .
[0242] In embodiments, —L°-L3-L*- is independently -OPO»-O-L!*-NH-C(O)-
or -OP0,-O-L!°-C(0)-NH-, and L'° is independently substituted or unsubstituted C1-Cao
alkylene, or substituted or unsubstituted 2-20 membered heteroalkylene.
[0243] In embodiments, —LS-L>-L*- is independently -OPO2-O-L'°-NH-C(0)-. In
embodiments, ~L%-L°-L*- is independently -OPO,-O-L!°-C(0)-NH-. In embodiments, L'’ is
substituted or unsubstituted C;-Cs alkylene. In embodiments, L' is substituted C;-Cs
alkylene. In embodiments, L'° is hydroxyalkyl-substituted C;-Cs alkylene. In embodiments,

L' is hydroxymethyl-substituted C1-Cs alkylene. In embodiments, L!° is unsubstituted C;-Cs
alkylene.
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H and is attached to a 3’ carbon of the double-stranded nucleic

2

acid or single-stranded nucleic acid. In embodiments, the 3’ carbon is the 3’ carbon of a 3’
terminal nucleotide. In embodiments, the 3’ carbon is the 3’ carbon of a 3’ terminal

l_|\()J\/\/\ i
O\ /o )&
R N

N
o O
nucleotide. In embodiments, —L5-L3-L*- is independently ©

and is attached to a 3’ carbon of the double-stranded nucleic acid or single-stranded nucleic
acid. In embodiments, the 3’ carbon is the 3’ carbon of a 3’ terminal nucleotide. In

H\OJ\/\/\ i i
E/O\P/o H)I\/\/U\N}s"'

N
o ©
embodiments, —L%-L3-L*- is independently ©

and is attached to a 3’ carbon of the double-stranded nucleic acid or single-stranded nucleic
acid. In embodiments, the 3’ carbon is the 3’ carbon of a 3’ terminal nucleotide. In

0O

O.__
Y ’P\\OO\/\/\/\H)JY
embodiments, —L-L3-L*- is independently © and is attached
to a 3° carbon of the double-stranded nucleic acid or single-stranded nucleic acid. In

embodiments, the 3’ carbon is the 3’ carbon of a 3’ terminal nucleotide. In embodiments,
H\(j\/\/\ i
\(O NJ\/
H

double-stranded nucleic acid or single-stranded nucleic acid. In embodiments, —-L°-L>-L*- is

—L%-L5-L* is independently and is attached to a 3° carbon of the
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[0246] In embodiments, —[0-1.5-L*- is independently ©

acid or single-stranded nucleic acid.
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nucleic acid or single-stranded nucleic acid. In embodiments, the 5’ carbon is the 5° carbon of

and is attached to a 5° carbon of the double-stranded

a 5’ terminal nucleotide. In embodiments, — L°-L°-L*- is independently
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stranded nucleic acid or single-stranded nucleic acid. In embodiments, — LS-L3-L*- is

and is attached to a 5’ carbon of the double-

65



WO 2023/086978 PCT/US2022/079788

0

Ol O~~~
\{ o/P\\O H&
independently © and is attached to a 5’ carbon of the double-

stranded nucleic acid or single-stranded nucleic acid. In embodiments, — L5-L3-L*- is
HO
\J\/\/\ i
\° %
H
stranded nucleic acid or single-stranded nucleic acid. In embodiments, — L5-L3-L*- is

HO o o
E/O\)\/\/\”J\/\/U\N}‘s

double-stranded nucleic acid or single-stranded nucleic acid. In embodiments, — L-L3-L*- is

0]

\(0\/\/\/\,\1)1\/
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stranded nucleic acid or single-stranded nucleic acid.
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[0247] In embodiments, —L0-L-L*- is independently O H
and is attached to a nucleotide base of the double-stranded nucleic acid or single-stranded
nucleic acid.
[0248] In embodiments, L' is independently -NHC(O)-, —C(O)NH-, substituted or
unsubstituted alkylene, or substituted or unsubstituted heteroalkylene. In embodiments, L'is
independently -NHC(O)-. In embodiments, L! is independently -C(O)NH-. In
embodiments, L' is substituted or unsubstituted alkylene. In embodiments, L! is substituted
or unsubstituted heteroalkylene.
[0249] In embodiments, L' is independently substituted or unsubstituted alkylene (e.g., Ci-
Ca0, C1-C12, C1-Csg, C1-Cs, C1-C4, or C1-C2). In embodiments, L! is independently substituted
alkylene (e.g., Ci-Ca0, Ci-C12, C1-Cs, C1-Cs, C1-C4, or C1-C2). In embodiments, L! is
independently unsubstituted alkylene (e.g., C1-Cao, C1-Ci2, C1-Cs, C1-Cs, C1-Cs, or C1-C2). In
embodiments, L! is independently substituted or unsubstituted Ci-Cao alkylene. In
embodiments, L! is independently substituted C1-Cao alkylene. In embodiments, L! is
independently unsubstituted C;-Ca alkylene. In embodiments, L! is independently
substituted or unsubstituted Ci-Ci2 alkylene. In embodiments, L! is independently substituted

Ci-Cr2alkylene. In embodiments, L! is independently unsubstituted Ci-Ci» alkylene. In
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embodiments, L! is independently substituted or unsubstituted C;-Cs alkylene. In
embodiments, L' is independently substituted C;-Cs alkylene. In embodiments, L! is
independently unsubstituted C;-Cs alkylene. In embodiments, L' is independently substituted
or unsubstituted C1-Cs alkylene. In embodiments, L' is independently substituted Ci-Ce
alkylene. In embodiments, L! is independently unsubstituted Ci-Cg alkylene. In
embodiments, L' is independently substituted or unsubstituted C1-Cs alkylene. In
embodiments, L! is independently substituted Ci-C4 alkylene. In embodiments, L! is
independently unsubstituted C;-C4 alkylene. In embodiments, L! is independently substituted
or unsubstituted ethylene. In embodiments, L! is independently substituted ethylene. In
embodiments, L' is independently unsubstituted ethylene. In embodiments, L' is
independently substituted or unsubstituted methylene. In embodiments, L! is independently
substituted methylene. In embodiments, L! is independently unsubstituted methylene.
[0250] In embodiments, L! is independently substituted or unsubstituted heteroalkylene
(e.g., 2 to 25 membered, 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6
membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, L' is
independently substituted heteroalkylene (e.g., 2 to 25 membered, 2 to 20 membered, 2 to 12
membered, 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5
membered). In embodiments, L! is independently unsubstituted heteroalkylene (e.g., 2 to 25
membered, 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, L! is independently
substituted or unsubstituted 2 to 25 membered heteroalkylene. In embodiments, L! is
independently substituted 2 to 25 membered heteroalkylene. In embodiments, L' is
independently unsubstituted 2 to 25 membered heteroalkylene. In embodiments, L! is
independently substituted or unsubstituted 2 to 20 membered heteroalkylene. In
embodiments, L' is independently substituted 2 to 20 membered heteroalkylene. In
embodiments, L! is independently unsubstituted 2 to 20 membered heteroalkylene. In
embodiments, L' is independently substituted or unsubstituted 2 to 12 membered
heteroalkylene. In embodiments, L! is independently substituted 2 to 12 membered
heteroalkylene. In embodiments, L! is independently unsubstituted 2 to 12 membered
heteroalkylene. In embodiments, L! is independently substituted or unsubstituted 2 to 8
membered heteroalkylene. In embodiments, L! is independently substituted 2 to 8 membered
heteroalkylene. In embodiments, L! is independently unsubstituted 2 to 8 membered

heteroalkylene. In embodiments, L! is independently substituted or unsubstituted 2 to 6
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membered heteroalkylene. In embodiments, L! is independently substituted 2 to 6 membered
heteroalkylene. In embodiments, L' is independently unsubstituted 2 to 6 membered
heteroalkylene. In embodiments, L! is independently substituted or unsubstituted 4 to 6
membered heteroalkylene. In embodiments, L! is independently substituted 4 to 6 membered
heteroalkylene. In embodiments, L! is independently unsubstituted 4 to 6 membered
heteroalkylene. In embodiments, L' is independently substituted or unsubstituted 2 to 3
membered heteroalkylene. In embodiments, L! is independently substituted 2 to 3 membered
heteroalkylene. In embodiments, L! is independently unsubstituted 2 to 3 membered
heteroalkylene. In embodiments, L' is independently substituted or unsubstituted 4 to 5
membered heteroalkylene. In embodiments, L! is independently substituted 4 to 5 membered
heteroalkylene. In embodiments, L' is independently unsubstituted 4 to 5 membered
heteroalkylene.

[0251] Inembodiments, L' is L'A-LB-LIC-L'°_-L!E, In embodiments, L'* is independently
a bond, -NHC(O)-, substituted or unsubstituted alkylene, or substituted or unsubstituted
heteroalkylene; L'Bis independently a bond, -O-, -NHC(O)-, substituted or unsubstituted
alkylene, substituted or unsubstituted heteroalkylene, or substituted or unsubstituted arylene;
L'Cis independently a bond, -O-, -NHC(O)-, substituted or unsubstituted alkylene,
substituted or substituted or unsubstituted heteroalkylene, or substituted or unsubstituted
arylene; L'Pis independently a bond, -O-, -NHC(O)-, substituted or unsubstituted alkylene,
substituted or unsubstituted heteroalkylene, or substituted or unsubstituted arylene; and L' is
independently a bond, -NHC(O)-, substituted or unsubstituted alkylene, or substituted or
unsubstituted heteroalkylene.

[0252] Inembodiments, L'* is independently a bond, -NHC(O)-, substituted or
unsubstituted alkylene, or substituted or unsubstituted heteroalkylene. In embodiments, L'®
is independently a bond, -O-, -NHC(O)-, substituted or unsubstituted alkylene, substituted or
unsubstituted heteroalkylene, or substituted or unsubstituted arylene. In embodiments, L€ is
independently a bond, -O-, -NHC(O)-, substituted or unsubstituted alkylene, substituted or
substituted or unsubstituted heteroalkylene, or substituted or unsubstituted arylene. In
embodiments, L'P is independently a bond, -O-, -NHC(O)-, substituted or unsubstituted
alkylene, substituted or unsubstituted heteroalkylene, or substituted or unsubstituted arylene.
In embodiments, L'E is independently a bond, -NHC(O)-, substituted or unsubstituted

alkylene, or substituted or unsubstituted heteroalkylene.
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[0253] In embodiments, L'* is independently a bond, -NHC(O)-, substituted or
unsubstituted C1-Cg alkylene, or substituted or unsubstituted 2 to 8 membered heteroalkylene;
L'Bis independently a bond, -O-, -NHC(O)-, substituted or unsubstituted C;-Cs alkylene,
substituted or unsubstituted 2 to 8 membered heteroalkylene, or substituted or unsubstituted
phenylene; L'€ is independently a bond, -O-, -NHC(O)-, substituted or unsubstituted C;-Cs
alkylene, substituted or unsubstituted C>-Cs alkynylene, substituted or substituted or
unsubstituted 2 to 8 membered heteroalkylene, or substituted or unsubstituted phenylene; L'P
is independently a bond, -O-, -NHC(O)-, substituted or unsubstituted C1-Cs alkylene,
substituted or unsubstituted 2 to 8 membered heteroalkylene, or substituted or unsubstituted
phenylene; and L'E is independently a bond, -NHC(O)-, substituted or unsubstituted C;-Cs
alkylene, or substituted or unsubstituted 2 to 8 membered heteroalkylene. In embodiments,
L!4 s independently a bond, -NHC(O)-, substituted or unsubstituted C;-Cs alkylene, or
substituted or unsubstituted 2 to 8 membered heteroalkylene. In embodiments, LB is
independently a bond, -O-, -NHC(O)-, substituted or unsubstituted C1-Cs alkylene,
substituted or unsubstituted 2 to 8 membered heteroalkylene, or substituted or unsubstituted
phenylene. In embodiments, L'C is independently a bond, -O-, -NHC(O)-, substituted or
unsubstituted C1-Cg alkylene, substituted or unsubstituted C>-Cg alkynylene, substituted or
substituted or unsubstituted 2 to 8 membered heteroalkylene, or substituted or unsubstituted
phenylene. In embodiments, L' is independently a bond, -O-, -NHC(O)-, substituted or
unsubstituted C1-Cg alkylene, substituted or unsubstituted 2 to 8 membered heteroalkylene, or
substituted or unsubstituted phenylene. In embodiments, L'E is independently a

bond, -NHC(O)-, substituted or unsubstituted C1-Cg alkylene, or substituted or unsubstituted
2 to 8 membered heteroalkylene.

[0254] In embodiments, L'* is independently unsubstituted C;-Cs alkylene, or
unsubstituted 2 to 8 membered heteroalkylene; L'Bis independently a bond, -O-, -NHC(O)-,
unsubstituted C1-Cs alkylene, unsubstituted C2-Cs alkynylene, unsubstituted 2 to 8 membered
heteroalkylene, or unsubstituted phenylene; L€ is independently a bond, -O-, -NHC(O)-,
unsubstituted C1-Cg alkylene, unsubstituted 2 to 8 membered heteroalkylene, or unsubstituted
phenylene; L' is independently a bond, -O-, -NHC(O)-, unsubstituted C;-Cs alkylene, or
unsubstituted 2 to 8 membered heteroalkylene; and L' is independently -NHC(O)-.

[0255] In embodiments, L'* is independently unsubstituted C;-Cs alkylene, or
unsubstituted 2 to 8 membered heteroalkylene. In embodiments, L'® is independently a bond,

-O-, -NHC(O)-, unsubstituted C;-Cs alkylene, unsubstituted C»>-Cs alkynylene, unsubstituted
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2 to 8 membered heteroalkylene, or unsubstituted phenylene. In embodiments, L€ is
independently a bond, -O-, -NHC(O)-, unsubstituted C1-Cg alkylene, unsubstituted 2 to 8
membered heteroalkylene, or unsubstituted phenylene. In embodiments, L'P is independently
a bond, -O-, -NHC(O)-, unsubstituted C;-Cg alkylene, or unsubstituted 2 to 8 membered
heteroalkylene. In embodiments, L'E is independently -NHC(O)-.

[0256] In embodiments, L' is independently a bond. In embodiments, L'%is
independently -NH-. In embodiments, L'* is independently -O-. In embodiments, L'* is
independently -S-. In embodiments, L'* is independently -C(O)-. In embodiments, L'A is
independently -NHC(O)-. In embodiments, L'* is independently -S(0)>C(O)-. In
embodiments, L' is independently -OPO»-O-. In embodiments, L!4 is

independently -OP(S)(0)-O-. In embodiments, L'* is independently -OP(S)>-O-. In
embodiments, L'* is independently -S(O)NH-. In embodiments, L'* is independently
-NHC(O)NH-. In embodiments, L'4 is independently -C(O)O-. In embodiments, L'* is
independently -OC(O)-. In embodiments, L'* is independently —C(O)NH-. In embodiments,
L' is not a bond.

[0257] In embodiments, L'4 is independently substituted or unsubstituted alkylene (e.g.,
C1-Cas, C1-Cao, C1-Ci2, C1-Cs, C1-Cs, C1-Ca, or C1-C2). In embodiments, L' is
independently substituted alkylene (e.g., Ci-Cas, C1-Cao, C1-C12, C1-Cs, C1-Cs, C1-C4, or Ci-
C»). In embodiments, L' is independently unsubstituted alkylene (e.g., Ci-Cas, C1-Cao, Ci-
Ci2, Ci-Cs, C1-Cg, C1-C4, or Ci-C2). In embodiments, L'* is independently substituted or
unsubstituted Ci-Cas alkylene. In embodiments, L!4 is independently substituted Ci-Cas
alkylene. In embodiments, L'* is independently unsubstituted C;-Cas alkylene. In
embodiments, L' is independently substituted or unsubstituted C1-C2o alkylene. In
embodiments, L'* is independently substituted Ci-Cao alkylene. In embodiments, L' is
independently unsubstituted C;-Ca alkylene. In embodiments, L'* is independently
substituted or unsubstituted Ci-Ci2 alkylene. In embodiments, L4 is independently
substituted C1-C12 alkylene. In embodiments, L' is independently unsubstituted C1-Ci2
alkylene. In embodiments, L'* is independently substituted or unsubstituted C;-Cs alkylene.
In embodiments, L' is independently substituted Ci-Cs alkylene. In embodiments, L' is
independently unsubstituted C;-Cs alkylene. In embodiments, L'* is independently
substituted or unsubstituted Ci-Cg alkylene. In embodiments, L' is independently
substituted Ci-Ce alkylene. In embodiments, L'* is independently unsubstituted Ci-Cs

alkylene. In embodiments, L'* is independently substituted or unsubstituted C;-C4 alkylene.
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In embodiments, L'# is independently substituted Ci-Cs alkylene. In embodiments, L'# is
independently unsubstituted C;-Csalkylene. In embodiments, L' is independently
substituted or unsubstituted ethylene. In embodiments, L' is independently substituted
ethylene. In embodiments, L'* is independently unsubstituted ethylene. In embodiments,
L!A is independently substituted or unsubstituted methylene. In embodiments, L' is
independently substituted methylene. In embodiments, L!# is independently unsubstituted
methylene.

[0258] In embodiments, L'* is independently substituted or unsubstituted heteroalkylene
(e.g., 2 to 25 membered, 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6
membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, L' is
independently substituted heteroalkylene (e.g., 2 to 25 membered, 2 to 20 membered, 2 to 12
membered, 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5
membered). In embodiments, L'* is independently unsubstituted heteroalkylene (e.g., 2 to 25
membered, 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, L4 is independently
substituted or unsubstituted 2 to 25 membered heteroalkylene. In embodiments, LAis
independently substituted 2 to 25 membered heteroalkylene. In embodiments, L' is
independently unsubstituted 2 to 25 membered heteroalkylene. In embodiments, L'* is
independently substituted or unsubstituted 2 to 20 membered heteroalkylene. In
embodiments, L'* is independently substituted 2 to 20 membered heteroalkylene. In
embodiments, L'* is independently unsubstituted 2 to 20 membered heteroalkylene. In
embodiments, L'* is independently substituted or unsubstituted 2 to 12 membered
heteroalkylene. In embodiments, L4 is independently substituted 2 to 12 membered
heteroalkylene. In embodiments, L!* is independently unsubstituted 2 to 12 membered
heteroalkylene. In embodiments, L'* is independently substituted or unsubstituted 2 to 8
membered heteroalkylene. In embodiments, L' is independently substituted 2 to 8
membered heteroalkylene. In embodiments, L4 is independently unsubstituted 2 to 8
membered heteroalkylene. In embodiments, L'* is independently substituted or unsubstituted
2 to 6 membered heteroalkylene. In embodiments, L' is independently substituted 2 to 6
membered heteroalkylene. In embodiments, L' is independently unsubstituted 2 to 6
membered heteroalkylene. In embodiments, L'# is independently substituted or unsubstituted
4 to 6 membered heteroalkylene. In embodiments, L' is independently substituted 4 to 6

membered heteroalkylene. In embodiments, L' is independently unsubstituted 4 to 6
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membered heteroalkylene. In embodiments, L' is independently substituted or unsubstituted
2 to 3 membered heteroalkylene. In embodiments, L' is independently substituted 2 to 3
membered heteroalkylene. In embodiments, L'4 is independently unsubstituted 2 to 3
membered heteroalkylene. In embodiments, L' is independently substituted or unsubstituted
4 to 5 membered heteroalkylene. In embodiments, L' is independently substituted 4 to 5
membered heteroalkylene. In embodiments, L' is independently unsubstituted 4 to 5
membered heteroalkylene.

[0259] In embodiments, L'* is independently substituted or unsubstituted
cyclocycloalkylene (e.g., C3-C1o, C3-Cs, C3-Ce, C4-Cs, or Cs-Cg). In embodiments, L'* is
independently substituted cyclocycloalkylene (e.g., C3-Cio, C3-Cs, C3-Cs, C4-Cs, or Cs-C).
In embodiments, L'* is independently unsubstituted cyclocycloalkylene (e.g., C3-C1o, C3-Cs,
C3-Ce, C4-Cs, or Cs-Cg). In embodiments, L'* is independently substituted or unsubstituted
Cs-Ciocycloalkylene. In embodiments, L' is independently substituted C3-Cio
cycloalkylene. In embodiments, L!# is independently unsubstituted C3-Co cycloalkylene. In
embodiments, L' is independently substituted or unsubstituted Cs-Cs cycloalkylene. In
embodiments, L'* is independently substituted C3-Cs cycloalkylene. In embodiments, L' is
independently unsubstituted C3-Cs cycloalkylene. In embodiments, L!# is independently
substituted or unsubstituted C3-Cs cycloalkylene. In embodiments, L'# is independently
substituted C3-Cg cycloalkylene. In embodiments, L'* is independently unsubstituted C3-Cs
cycloalkylene. In embodiments, L4 is independently substituted or unsubstituted C4-Ce
cycloalkylene. In embodiments, L!4 is independently substituted C4-Cs cycloalkylene. In
embodiments, L'* is independently unsubstituted C4-Cs cycloalkylene. In embodiments, L!4
is independently substituted or unsubstituted Cs-Cs cycloalkylene. In embodiments, L'4 is
independently substituted Cs-Cs cycloalkylene. In embodiments, L'4 is independently
unsubstituted Cs-Cs cycloalkylene. In embodiments, L' is independently substituted or
unsubstituted hexylene. In embodiments, L'* is independently substituted hexylene. In
embodiments, L' is independently unsubstituted hexylene.

[0260] In embodiments, L' is independently substituted or unsubstituted
heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8 membered, 3 to 6 membered, 4 to 6
membered, 4 to 5 membered, or 5 to 6 membered). In embodiments, L'* is independently
substituted heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8 membered, 3 to 6 membered,
4 to 6 membered, 4 to 5 membered, or 5 to 6 membered). In embodiments, L' is

independently unsubstituted heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8 membered, 3
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to 6 membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered). In embodiments,
L% is independently substituted or unsubstituted 3 to 10 membered heterocycloalkylene. In
embodiments, L'* is independently substituted 3 to 10 membered heterocycloalkylene. In
embodiments, L'* is independently unsubstituted 3 to 10 membered heterocycloalkylene. In
embodiments, L'* is independently substituted or unsubstituted 3 to 8 membered
heterocycloalkylene. In embodiments, L' is independently substituted 3 to 8 membered
heterocycloalkylene. In embodiments, L'* is independently unsubstituted 3 to 8 membered
heterocycloalkylene. In embodiments, L' is independently substituted or unsubstituted 3 to
6 membered heterocycloalkylene. In embodiments, L'* is independently substituted 3 to 6
membered heterocycloalkylene. In embodiments, L'* is independently unsubstituted 3 to 6
membered heterocycloalkylene. In embodiments, L'* is independently substituted or
unsubstituted 4 to 6 membered heterocycloalkylene. In embodiments, L' is independently
substituted 4 to 6 membered heterocycloalkylene. In embodiments, L4 is independently
unsubstituted 4 to 6 membered heterocycloalkylene. In embodiments, L' is independently
substituted or unsubstituted 4 to 5 membered heterocycloalkylene. In embodiments, L' is
independently substituted 4 to 5 membered heterocycloalkylene. In embodiments, L' is
independently unsubstituted 4 to 5 membered heterocycloalkylene. In embodiments, L'# is
independently substituted or unsubstituted 5 to 6 membered heterocycloalkylene. In
embodiments, L'* is independently substituted 5 to 6 membered heterocycloalkylene. In
embodiments, L'* is independently unsubstituted 5 to 6 membered heterocycloalkylene.
[0261] In embodiments, L'4 is independently substituted or unsubstituted arylene. In
embodiments, L'* is independently substituted or unsubstituted arylene (e.g., Cs-C12, C6-Cio,
or phenyl). In embodiments, L!# is independently substituted arylene (e.g., Cs-Ci2, Cs-Cio, OF
phenyl). In embodiments, L'* is independently unsubstituted arylene (e.g., C6-Ci2, C6-Cio, or
phenyl). In embodiments, L'* is independently substituted or unsubstituted C¢-C12 arylene.
In embodiments, L!# is independently substituted C¢-C12 arylene. In embodiments, L!4 is
independently unsubstituted Cs-C12 arylene. In embodiments, L' is independently
substituted or unsubstituted C¢-Cio arylene. In embodiments, L' is independently substituted
Cs-Croarylene. In embodiments, L' is independently unsubstituted Cs-C1o arylene. In
embodiments, L'* is independently substituted or unsubstituted phenylene. In embodiments,
L!A is independently substituted phenylene. In embodiments, L!# is independently
unsubstituted phenylene. In embodiments, L' is independently substituted or unsubstituted

biphenylene. In embodiments, L' is independently substituted biphenylene. In
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embodiments, L'* is independently unsubstituted biphenylene. In embodiments, L!4 is
independently substituted or unsubstituted naphthylene. In embodiments, L' is
independently substituted naphthylene. In embodiments, L!4 is independently unsubstituted
naphthylene.

[0262] In embodiments, L'* is independently substituted or unsubstituted heteroarylene. In
embodiments, L'* is independently substituted heteroarylene. In embodiments, L'* is
independently unsubstituted heteroarylene. In embodiments, L4 is independently substituted
or unsubstituted heteroarylene (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9 membered,
or 5 to 6 membered). In embodiments, L'* is independently substituted heteroarylene (e.g., 5
to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered). In
embodiments, L'* is independently unsubstituted heteroarylene (e.g., 5 to 12 membered, 5 to
10 membered, 5 to 9 membered, or 5 to 6 membered). In embodiments, L'4 is independently
substituted or unsubstituted 5 to 12 membered heteroarylene. In embodiments, L' is
independently substituted 5 to 12 membered heteroarylene. In embodiments, L'* is
independently unsubstituted 5 to 12 membered heteroarylene. In embodiments, L'* is
independently substituted or unsubstituted 5 to 10 membered heteroarylene. In embodiments,
L'% is independently substituted 5 to 10 membered heteroarylene. In embodiments, L'# is
independently unsubstituted 5 to 10 membered heteroarylene. In embodiments, L'* is
independently substituted or unsubstituted 5 to 9 membered heteroarylene. In embodiments,
L'% is independently substituted 5 to 9 membered heteroarylene. In embodiments, L' is
independently unsubstituted 5 to 9 membered heteroarylene. In embodiments, L' is
independently substituted or unsubstituted 5 to 6 membered heteroarylene. In embodiments,
L!4is independently substituted 5 to 6 membered heteroarylene. In embodiments, L' is
independently unsubstituted 5 to 6 membered heteroarylene.

[0263] Inembodiments, L'B is independently a bond. In embodiments, L'Bis
independently -NH-. In embodiments, L'8 is independently -O-. In embodiments, L'B is
independently -S-. In embodiments, L' is independently -C(O)-. In embodiments, L'® is
independently -NHC(O)-. In embodiments, L'® is independently -S(0)>C(O)-. In
embodiments, L' is independently -OPO»-O-. In embodiments, LB is

independently -OP(S)(0)-O-. In embodiments, L' is independently -OP(S)>-O-. In
embodiments, L' is independently -S(O)NH-. In embodiments, L'B is independently

-NHC(O)NH-. In embodiments, L'® is independently -C(O)O-. In embodiments, L'P is
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independently -OC(O)-. In embodiments, L'Bis independently —C(O)NH-. In embodiments,
L'B is not a bond.

[0264] In embodiments, L'B is independently substituted or unsubstituted alkylene (e.g.,
C1-Cas, C1-Cao, C1-Ci2, C1-Cs, C1-Cs, C1-Ca, or C1-C2). In embodiments, LB is
independently substituted alkylene (e.g., C1-Cas, C1-Cao, C1-Ci2, C1-Cs, C1-Cs, C1-Cs, or Ci-
C»). In embodiments, L'P is independently unsubstituted alkylene (e.g., C1-Cas, C1-Cao, Ci-
Ci2, C1-Cs, C1-Cs, C1-Ca, or C1-C2). In embodiments, L'® is independently substituted or
unsubstituted Ci-Cas alkylene. In embodiments, L'® is independently substituted C1-Cas
alkylene. In embodiments, L'® is independently unsubstituted C;-Cas alkylene. In
embodiments, L'2 is independently substituted or unsubstituted C;-Cao alkylene. In
embodiments, L' is independently substituted Ci-Cao alkylene. In embodiments, L'® is
independently unsubstituted C-Cao alkylene. In embodiments, L'® is independently
substituted or unsubstituted Ci-Ci» alkylene. In embodiments, L'® is independently
substituted Ci-Cy2 alkylene. In embodiments, L'® is independently unsubstituted C;-Ci»
alkylene. In embodiments, L' is independently substituted or unsubstituted C;-Cs alkylene.
In embodiments, L' is independently substituted Ci-Cg alkylene. In embodiments, LB is
independently unsubstituted C;-Cs alkylene. In embodiments, L' is independently
substituted or unsubstituted Ci-Cg alkylene. In embodiments, L'® is independently
substituted C1-Cgalkylene. In embodiments, L'B is independently unsubstituted Ci-Cs
alkylene. In embodiments, L' is independently substituted or unsubstituted Ci-C4 alkylene.
In embodiments, L' is independently substituted Ci-Cs alkylene. In embodiments, L'B is
independently unsubstituted C;-C4 alkylene. In embodiments, L'® is independently
substituted or unsubstituted ethylene. In embodiments, L'E is independently substituted
ethylene. In embodiments, L'B is independently unsubstituted ethylene. In embodiments,
L!B is independently substituted or unsubstituted methylene. In embodiments, L'® is
independently substituted methylene. In embodiments, L'® is independently unsubstituted
methylene.

[0265] In embodiments, L'® is independently substituted or unsubstituted heteroalkylene
(e.g., 2 to 25 membered, 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6
membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, L'® is
independently substituted heteroalkylene (e.g., 2 to 25 membered, 2 to 20 membered, 2 to 12
membered, 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5

membered). In embodiments, L' is independently unsubstituted heteroalkylene (e.g., 2 to 25
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membered, 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, L'® is independently
substituted or unsubstituted 2 to 25 membered heteroalkylene. In embodiments, L'B is
independently substituted 2 to 25 membered heteroalkylene. In embodiments, L'® is
independently unsubstituted 2 to 25 membered heteroalkylene. In embodiments, L'B is
independently substituted or unsubstituted 2 to 20 membered heteroalkylene. In
embodiments, L'2 is independently substituted 2 to 20 membered heteroalkylene. In
embodiments, L' is independently unsubstituted 2 to 20 membered heteroalkylene. In
embodiments, L' is independently substituted or unsubstituted 2 to 12 membered
heteroalkylene. In embodiments, L' is independently substituted 2 to 12 membered
heteroalkylene. In embodiments, L'B is independently unsubstituted 2 to 12 membered
heteroalkylene. In embodiments, L'® is independently substituted or unsubstituted 2 to 8
membered heteroalkylene. In embodiments, L' is independently substituted 2 to 8
membered heteroalkylene. In embodiments, L'® is independently unsubstituted 2 to 8
membered heteroalkylene. In embodiments, L'® is independently substituted or unsubstituted
2 to 6 membered heteroalkylene. In embodiments, L'B is independently substituted 2 to 6
membered heteroalkylene. In embodiments, L'® is independently unsubstituted 2 to 6
membered heteroalkylene. In embodiments, L'® is independently substituted or unsubstituted
4 to 6 membered heteroalkylene. In embodiments, L'B is independently substituted 4 to 6
membered heteroalkylene. In embodiments, L'® is independently unsubstituted 4 to 6
membered heteroalkylene. In embodiments, L'® is independently substituted or unsubstituted
2 to 3 membered heteroalkylene. In embodiments, L'® is independently substituted 2 to 3
membered heteroalkylene. In embodiments, L' is independently unsubstituted 2 to 3
membered heteroalkylene. In embodiments, L'® is independently substituted or unsubstituted
4 to 5 membered heteroalkylene. In embodiments, L'® is independently substituted 4 to 5
membered heteroalkylene. In embodiments, L'2 is independently unsubstituted 4 to 5
membered heteroalkylene.

[0266] Inembodiments, L'B is independently substituted or unsubstituted
cyclocycloalkylene (e.g., C3-Cio, C3-Cs, C3-Cs, C4-Cs, or Cs5-Cs). In embodiments, L'® is
independently substituted cyclocycloalkylene (e.g., C3-Cio, C3-Cs, C3-Cg, C4-Cs, or Cs-Ce).

In embodiments, L'® is independently unsubstituted cyclocycloalkylene (e.g., C3-Cio, C3-Cs,
C3-Cs, C4-Cs, or Cs5-Ce). In embodiments, L' is independently substituted or unsubstituted

C3-Ciocycloalkylene. In embodiments, L' is independently substituted C3-Cio
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cycloalkylene. In embodiments, L'® is independently unsubstituted C3-C1o cycloalkylene. In
embodiments, L' is independently substituted or unsubstituted C3-Cg cycloalkylene. In
embodiments, L' is independently substituted C3-Cs cycloalkylene. In embodiments, L'B is
independently unsubstituted C3-Cs cycloalkylene. In embodiments, L'® is independently
substituted or unsubstituted C3-Cs cycloalkylene. In embodiments, L'B is independently
substituted C3-Cg cycloalkylene. In embodiments, L'P is independently unsubstituted C3-Cs
cycloalkylene. In embodiments, LB is independently substituted or unsubstituted C4-Ce
cycloalkylene. In embodiments, L!® is independently substituted C4-Cg cycloalkylene. In
embodiments, L' is independently unsubstituted C4+-Cg cycloalkylene. In embodiments, L'B
is independently substituted or unsubstituted Cs-Cs cycloalkylene. In embodiments, LB is
independently substituted Cs-Cs cycloalkylene. In embodiments, L' is independently
unsubstituted Cs-Cg cycloalkylene. In embodiments, L'B is independently substituted or
unsubstituted hexylene. In embodiments, L'® is independently substituted hexylene. In
embodiments, L' is independently unsubstituted hexylene.

[0267] In embodiments, L'2 is independently substituted or unsubstituted
heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8 membered, 3 to 6 membered, 4 to 6
membered, 4 to 5 membered, or 5 to 6 membered). In embodiments, L'® is independently
substituted heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8 membered, 3 to 6 membered,
4 to 6 membered, 4 to 5 membered, or 5 to 6 membered). In embodiments, L'B is
independently unsubstituted heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8 membered, 3
to 6 membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered). In embodiments,
L'B is independently substituted or unsubstituted 3 to 10 membered heterocycloalkylene. In
embodiments, L' is independently substituted 3 to 10 membered heterocycloalkylene. In
embodiments, L' is independently unsubstituted 3 to 10 membered heterocycloalkylene. In
embodiments, L' is independently substituted or unsubstituted 3 to 8 membered
heterocycloalkylene. In embodiments, L8 is independently substituted 3 to 8 membered
heterocycloalkylene. In embodiments, L'® is independently unsubstituted 3 to 8 membered
heterocycloalkylene. In embodiments, L'® is independently substituted or unsubstituted 3 to
6 membered heterocycloalkylene. In embodiments, L'® is independently substituted 3 to 6
membered heterocycloalkylene. In embodiments, L'® is independently unsubstituted 3 to 6
membered heterocycloalkylene. In embodiments, L'B is independently substituted or
unsubstituted 4 to 6 membered heterocycloalkylene. In embodiments, L'B is independently

substituted 4 to 6 membered heterocycloalkylene. In embodiments, L' is independently
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unsubstituted 4 to 6 membered heterocycloalkylene. In embodiments, L'B is independently
substituted or unsubstituted 4 to 5 membered heterocycloalkylene. In embodiments, L'B is
independently substituted 4 to 5 membered heterocycloalkylene. In embodiments, L'B is
independently unsubstituted 4 to 5 membered heterocycloalkylene. In embodiments, L'B is
independently substituted or unsubstituted 5 to 6 membered heterocycloalkylene. In
embodiments, L' is independently substituted 5 to 6 membered heterocycloalkylene. In
embodiments, LB is independently unsubstituted 5 to 6 membered heterocycloalkylene.
[0268] In embodiments, L' is independently substituted or unsubstituted arylene. In
embodiments, L' is independently substituted or unsubstituted arylene (e.g., C6-C12, Ce-C1o,
or phenyl). In embodiments, L'® is independently substituted arylene (e.g., C-C12, C6-Cio, or
phenyl). In embodiments, L'® is independently unsubstituted arylene (e.g., C6-Ci2, Cs-Cio, or
phenyl). In embodiments, L' is independently substituted or unsubstituted Cs-C12 arylene.
In embodiments, L'B is independently substituted C¢-C12 arylene. In embodiments, L'® is
independently unsubstituted Cs-C12 arylene. In embodiments, L' is independently
substituted or unsubstituted C¢-Cio arylene. In embodiments, L'® is independently substituted
Cs-Croarylene. In embodiments, L'B is independently unsubstituted C¢-Cio arylene. In
embodiments, L' is independently substituted or unsubstituted phenylene. In embodiments,
L!B is independently substituted phenylene. In embodiments, L' is independently
unsubstituted phenylene. In embodiments, L'B is independently substituted or unsubstituted
biphenylene. In embodiments, L'B is independently substituted biphenylene. In
embodiments, L' is independently unsubstituted biphenylene. In embodiments, L'® is
independently substituted or unsubstituted naphthylene. In embodiments, L'® is
independently substituted naphthylene. In embodiments, L' is independently unsubstituted
naphthylene.

[0269] In embodiments, L'® is independently substituted or unsubstituted heteroarylene. In
embodiments, L'2 is independently substituted heteroarylene. In embodiments, LB is
independently unsubstituted heteroarylene. In embodiments, L'® is independently substituted
or unsubstituted heteroarylene (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9 membered,
or 5 to 6 membered). In embodiments, L' is independently substituted heteroarylene (e.g., 5
to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered). In
embodiments, L' is independently unsubstituted heteroarylene (e.g., 5 to 12 membered, 5 to
10 membered, 5 to 9 membered, or 5 to 6 membered). In embodiments, L' is independently

substituted or unsubstituted 5 to 12 membered heteroarylene. In embodiments, L'® is
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independently substituted 5 to 12 membered heteroarylene. In embodiments, LB is
independently unsubstituted 5 to 12 membered heteroarylene. In embodiments, LB is
independently substituted or unsubstituted 5 to 10 membered heteroarylene. In embodiments,
L!B is independently substituted 5 to 10 membered heteroarylene. In embodiments, L'® is
independently unsubstituted 5 to 10 membered heteroarylene. In embodiments, LB is
independently substituted or unsubstituted 5 to 9 membered heteroarylene. In embodiments,
L!B is independently substituted 5 to 9 membered heteroarylene. In embodiments, L'® is
independently unsubstituted 5 to 9 membered heteroarylene. In embodiments, L!B is
independently substituted or unsubstituted 5 to 6 membered heteroarylene. In embodiments,
L!B is independently substituted 5 to 6 membered heteroarylene. In embodiments, L'® is
independently unsubstituted 5 to 6 membered heteroarylene.

[0270] In embodiments, L'C is independently a bond. In embodiments, L€ is
independently -NH-. In embodiments, L€ is independently -O-. In embodiments, L€ is
independently -S-. In embodiments, L' is independently -C(O)-. In embodiments, L' is
independently -NHC(O)-. In embodiments, L€ is independently -S(0)C(O)-. In
embodiments, L'C is independently -OPO»-O-. In embodiments, L!€ is

independently -OP(S)(0)-O-. In embodiments, L'€ is independently -OP(S)2-O-. In
embodiments, L'C is independently -S(O)NH-. In embodiments, L€ is independently
-NHC(O)NH-. In embodiments, L' is independently -C(O)O-. In embodiments, L€ is
independently -OC(O)-. In embodiments, L'“ is independently ~C(O)NH-. In embodiments,
L!€is not a bond.

[0271] In embodiments, L' is independently substituted or unsubstituted alkylene (e.g.,
C1-Cas, C1-Cao, C1-C12, C1-Cs, C1-Cs, C1-Ca, or C1-C2). In embodiments, L€ is
independently substituted alkylene (e.g., C1-Cas, C1-C2o, C1-Ci2, C1-Cs, C1-Cs, C1-Cs, or Ci-
C>»). In embodiments, L€ is independently unsubstituted alkylene (e.g., Ci-Cas, C1-Cao, Ci-
Ci2, C1-Cs, C1-Cs, C1-Ca, or C1-C2). In embodiments, L'€ is independently substituted or
unsubstituted Ci-Cas alkylene. In embodiments, L€ is independently substituted C1-Cas
alkylene. In embodiments, L'C is independently unsubstituted C;-Cas alkylene. In
embodiments, L'C is independently substituted or unsubstituted C;-Cao alkylene. In
embodiments, L'C is independently substituted Ci-Cao alkylene. In embodiments, L' is
independently unsubstituted C-Cao alkylene. In embodiments, L'“ is independently
substituted or unsubstituted Ci-Ci» alkylene. In embodiments, L€ is independently

substituted Ci-Cy2 alkylene. In embodiments, L€ is independently unsubstituted C;-Ci»
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alkylene. In embodiments, L€ is independently substituted or unsubstituted C;-Cs alkylene.
In embodiments, L€ is independently substituted Ci-Cg alkylene. In embodiments, L€ is
independently unsubstituted C;-Cs alkylene. In embodiments, L' is independently
substituted or unsubstituted Ci-Cgalkylene. In embodiments, L!C is independently
substituted Ci-Cg alkylene. In embodiments, L€ is independently unsubstituted Ci-Cs
alkylene. In embodiments, L' is independently substituted or unsubstituted C;-C4 alkylene.
In embodiments, L€ is independently substituted C1-C4 alkylene. In embodiments, L€ is
independently unsubstituted C;-C4 alkylene. In embodiments, L€ is independently
substituted or unsubstituted ethylene. In embodiments, L!C is independently substituted
ethylene. In embodiments, L'C is independently unsubstituted ethylene. In embodiments,
L!€ is independently substituted or unsubstituted methylene. In embodiments, L'€ is
independently substituted methylene. In embodiments, L€ is independently unsubstituted
methylene.

[0272] In embodiments, L' is independently substituted or unsubstituted heteroalkylene
(e.g., 2 to 25 membered, 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6
membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, L€ is
independently substituted heteroalkylene (e.g., 2 to 25 membered, 2 to 20 membered, 2 to 12
membered, 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5
membered). In embodiments, L' is independently unsubstituted heteroalkylene (e.g., 2 to 25
membered, 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, L'C is independently
substituted or unsubstituted 2 to 25 membered heteroalkylene. In embodiments, L'C is
independently substituted 2 to 25 membered heteroalkylene. In embodiments, L€ is
independently unsubstituted 2 to 25 membered heteroalkylene. In embodiments, L!€ is
independently substituted or unsubstituted 2 to 20 membered heteroalkylene. In
embodiments, L'C is independently substituted 2 to 20 membered heteroalkylene. In
embodiments, L' is independently unsubstituted 2 to 20 membered heteroalkylene. In
embodiments, L€ is independently substituted or unsubstituted 2 to 12 membered
heteroalkylene. In embodiments, L€ is independently substituted 2 to 12 membered
heteroalkylene. In embodiments, L€ is independently unsubstituted 2 to 12 membered
heteroalkylene. In embodiments, L€ is independently substituted or unsubstituted 2 to 8
membered heteroalkylene. In embodiments, L!C is independently substituted 2 to 8

membered heteroalkylene. In embodiments, L!C is independently unsubstituted 2 to 8
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membered heteroalkylene. In embodiments, LI is independently substituted or unsubstituted
2 to 6 membered heteroalkylene. In embodiments, L!C is independently substituted 2 to 6
membered heteroalkylene. In embodiments, L!C is independently unsubstituted 2 to 6
membered heteroalkylene. In embodiments, L€ is independently substituted or unsubstituted
4 to 6 membered heteroalkylene. In embodiments, L!€ is independently substituted 4 to 6
membered heteroalkylene. In embodiments, L!C is independently unsubstituted 4 to 6
membered heteroalkylene. In embodiments, L€ is independently substituted or unsubstituted
2 to 3 membered heteroalkylene. In embodiments, L!€ is independently substituted 2 to 3
membered heteroalkylene. In embodiments, L€ is independently unsubstituted 2 to 3
membered heteroalkylene. In embodiments, L!C is independently substituted or unsubstituted
4 to 5 membered heteroalkylene. In embodiments, L!€ is independently substituted 4 to 5
membered heteroalkylene. In embodiments, L€ is independently unsubstituted 4 to 5
membered heteroalkylene.

[0273] Inembodiments, L'C is independently substituted or unsubstituted
cyclocycloalkylene (e.g., C3-Cio, C3-Cs, C3-Cs, C4-Cs, or Cs-Cs). In embodiments, L' is
independently substituted cyclocycloalkylene (e.g., C3-Cio, C3-Cs, C3-Cg, C4-Cs, or Cs-Ce).

In embodiments, L€ is independently unsubstituted cyclocycloalkylene (e.g., C3-C1o, C3-Cs,
C3-Cs, C4-Cs, or Cs-Cs). In embodiments, L€ is independently substituted or unsubstituted
Cs-Ciocycloalkylene. In embodiments, L'C is independently substituted C3-Cio
cycloalkylene. In embodiments, L€ is independently unsubstituted C3-Cio cycloalkylene. In
embodiments, L'C is independently substituted or unsubstituted C3-Cs cycloalkylene. In
embodiments, L'C is independently substituted C3-Cs cycloalkylene. In embodiments, L!€ is
independently unsubstituted C3-Cs cycloalkylene. In embodiments, L'“ is independently
substituted or unsubstituted C3-Cs cycloalkylene. In embodiments, L!C is independently
substituted C3-Cg cycloalkylene. In embodiments, L€ is independently unsubstituted C3-C
cycloalkylene. In embodiments, L€ is independently substituted or unsubstituted C4-Ce
cycloalkylene. In embodiments, L€ is independently substituted C4-Cg cycloalkylene. In
embodiments, L'C is independently unsubstituted C4-Cg cycloalkylene. In embodiments, L'
is independently substituted or unsubstituted Cs-Cs cycloalkylene. In embodiments, L€ is
independently substituted Cs-Cs cycloalkylene. In embodiments, L' is independently
unsubstituted Cs-Cg cycloalkylene. In embodiments, L!€ is independently substituted or
unsubstituted hexylene. In embodiments, L'C is independently substituted hexylene. In

embodiments, L' is independently unsubstituted hexylene.
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[0274] In embodiments, L' is independently substituted or unsubstituted
heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8 membered, 3 to 6 membered, 4 to 6
membered, 4 to 5 membered, or 5 to 6 membered). In embodiments, L€ is independently
substituted heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8 membered, 3 to 6 membered,
4 to 6 membered, 4 to 5 membered, or 5 to 6 membered). In embodiments, L'C is
independently unsubstituted heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8 membered, 3
to 6 membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered). In embodiments,
L'€ is independently substituted or unsubstituted 3 to 10 membered heterocycloalkylene. In
embodiments, L'C is independently substituted 3 to 10 membered heterocycloalkylene. In
embodiments, L'C is independently unsubstituted 3 to 10 membered heterocycloalkylene. In
embodiments, L'C is independently substituted or unsubstituted 3 to 8 membered
heterocycloalkylene. In embodiments, L€ is independently substituted 3 to 8 membered
heterocycloalkylene. In embodiments, L'C is independently unsubstituted 3 to 8 membered
heterocycloalkylene. In embodiments, L'“ is independently substituted or unsubstituted 3 to
6 membered heterocycloalkylene. In embodiments, L€ is independently substituted 3 to 6
membered heterocycloalkylene. In embodiments, L€ is independently unsubstituted 3 to 6
membered heterocycloalkylene. In embodiments, L'C is independently substituted or
unsubstituted 4 to 6 membered heterocycloalkylene. In embodiments, L€ is independently
substituted 4 to 6 membered heterocycloalkylene. In embodiments, L' is independently
unsubstituted 4 to 6 membered heterocycloalkylene. In embodiments, L!C is independently
substituted or unsubstituted 4 to 5 membered heterocycloalkylene. In embodiments, L!€ is
independently substituted 4 to 5 membered heterocycloalkylene. In embodiments, L'C is
independently unsubstituted 4 to 5 membered heterocycloalkylene. In embodiments, L€ is
independently substituted or unsubstituted 5 to 6 membered heterocycloalkylene. In
embodiments, L'C is independently substituted 5 to 6 membered heterocycloalkylene. In
embodiments, L'C is independently unsubstituted 5 to 6 membered heterocycloalkylene.
[0275] In embodiments, L' is independently substituted or unsubstituted arylene. In
embodiments, L' is independently substituted or unsubstituted arylene (e.g., C6-C12, C¢-C1o,
or phenyl). In embodiments, L€ is independently substituted arylene (e.g., Cs-Ci2, C6-Cio, or
phenyl). In embodiments, L' is independently unsubstituted arylene (e.g., C6-C12, Cs-Cio, or
phenyl). In embodiments, L€ is independently substituted or unsubstituted Cs-C12 arylene.
In embodiments, L' is independently substituted C¢-C12 arylene. In embodiments, L€ is

independently unsubstituted Cs-C12 arylene. In embodiments, L' is independently
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substituted or unsubstituted C¢-Cio arylene. In embodiments, L!€ is independently substituted
Cs-Croarylene. In embodiments, L!C is independently unsubstituted C¢-Cio arylene. In
embodiments, L' is independently substituted or unsubstituted phenylene. In embodiments,
L€ is independently substituted phenylene. In embodiments, L' is independently
unsubstituted phenylene. In embodiments, L!C is independently substituted or unsubstituted
biphenylene. In embodiments, L!€ is independently substituted biphenylene. In
embodiments, L€ is independently unsubstituted biphenylene. In embodiments, L€ is
independently substituted or unsubstituted naphthylene. In embodiments, L' is
independently substituted naphthylene. In embodiments, L!C is independently unsubstituted
naphthylene.

[0276] In embodiments, L' is independently substituted or unsubstituted heteroarylene. In
embodiments, L€ is independently substituted heteroarylene. In embodiments, L'C is
independently unsubstituted heteroarylene. In embodiments, L!© is independently substituted
or unsubstituted heteroarylene (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9 membered,
or 5 to 6 membered). In embodiments, L€ is independently substituted heteroarylene (e.g., 5
to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered). In
embodiments, L' is independently unsubstituted heteroarylene (e.g., 5 to 12 membered, 5 to
10 membered, 5 to 9 membered, or 5 to 6 membered). In embodiments, LICis independently
substituted or unsubstituted 5 to 12 membered heteroarylene. In embodiments, L'C is
independently substituted 5 to 12 membered heteroarylene. In embodiments, L' is
independently unsubstituted 5 to 12 membered heteroarylene. In embodiments, L€ is
independently substituted or unsubstituted 5 to 10 membered heteroarylene. In embodiments,
L!€ is independently substituted 5 to 10 membered heteroarylene. In embodiments, L€ is
independently unsubstituted 5 to 10 membered heteroarylene. In embodiments, L€ is
independently substituted or unsubstituted 5 to 9 membered heteroarylene. In embodiments,
L€ is independently substituted 5 to 9 membered heteroarylene. In embodiments, L€ is
independently unsubstituted 5 to 9 membered heteroarylene. In embodiments, L€ is
independently substituted or unsubstituted 5 to 6 membered heteroarylene. In embodiments,
L!€ is independently substituted 5 to 6 membered heteroarylene. In embodiments, L€ is
independently unsubstituted 5 to 6 membered heteroarylene.

[0277] In embodiments, L'P is independently a bond. In embodiments, L'Pis
independently -NH-. In embodiments, L'P is independently -O-. In embodiments, L'P is

independently -S-. In embodiments, L' is independently -C(O)-. In embodiments, L'? is
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independently -NHC(O)-. In embodiments, L'P is independently -S(0)>C(O)-. In
embodiments, L' is independently -OPO»-O-. In embodiments, L'P is

independently -OP(S)(0)-O-. In embodiments, L' is independently -OP(S)»-O-. In
embodiments, L' is independently -S(O)NH-. In embodiments, L'P is independently
-NHC(O)NH-. In embodiments, L'P is independently -C(O)O-. In embodiments, L' is
independently -OC(O)-. In embodiments, L'? is independently —C(O)NH-. In embodiments,
L'P is not a bond.

[0278] In embodiments, L'P is independently substituted or unsubstituted alkylene (e.g.,
C1-Cas, C1-Cao, C1-C12, C1-Cs, C1-Cs, C1-Ca, or C1-C2). In embodiments, L'P is
independently substituted alkylene (e.g., C1-Cas, C1-C2o, C1-Ci2, C1-Cs, C1-Cs, C1-Cs, or Ci-
C»). In embodiments, L'P is independently unsubstituted alkylene (e.g., Ci-Cas, C1-Cao, Ci-
Ci2, Ci-Cs, C1-Cg, C1-C4, or Ci-C2). In embodiments, L'P is independently substituted or
unsubstituted Ci-Cas alkylene. In embodiments, L'P is independently substituted Ci-Cas
alkylene. In embodiments, L' is independently unsubstituted C;-Cas alkylene. In
embodiments, L'P is independently substituted or unsubstituted C1-C2o alkylene. In
embodiments, L' is independently substituted Ci-Cao alkylene. In embodiments, L'P is
independently unsubstituted C;-Ca alkylene. In embodiments, L'P is independently
substituted or unsubstituted Ci-C2 alkylene. In embodiments, L'P is independently
substituted C1-C12 alkylene. In embodiments, L'P is independently unsubstituted C1-Ci2
alkylene. In embodiments, L'P is independently substituted or unsubstituted C;-Cs alkylene.
In embodiments, L' is independently substituted C1-Cs alkylene. In embodiments, L'P is
independently unsubstituted C;-Cs alkylene. In embodiments, L'® is independently
substituted or unsubstituted Ci-Cg alkylene. In embodiments, L'P is independently
substituted Ci-Ce alkylene. In embodiments, L'P is independently unsubstituted Ci-Cs
alkylene. In embodiments, L'P is independently substituted or unsubstituted Ci-Cs alkylene.
In embodiments, L'P is independently substituted Ci-Cs alkylene. In embodiments, L is
independently unsubstituted C;-Cs alkylene. In embodiments, L' is independently
substituted or unsubstituted ethylene. In embodiments, L'" is independently substituted
ethylene. In embodiments, L'P is independently unsubstituted ethylene. In embodiments,
L!P is independently substituted or unsubstituted methylene. In embodiments, L' is
independently substituted methylene. In embodiments, L'P is independently unsubstituted

methylene.
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[0279] In embodiments, L'P is independently substituted or unsubstituted heteroalkylene
(e.g., 2 to 25 membered, 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6
membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, L'P is
independently substituted heteroalkylene (e.g., 2 to 25 membered, 2 to 20 membered, 2 to 12
membered, 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5
membered). In embodiments, L' is independently unsubstituted heteroalkylene (e.g., 2 to 25
membered, 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, L'P is independently
substituted or unsubstituted 2 to 25 membered heteroalkylene. In embodiments, L'P is
independently substituted 2 to 25 membered heteroalkylene. In embodiments, L' is
independently unsubstituted 2 to 25 membered heteroalkylene. In embodiments, L!P is
independently substituted or unsubstituted 2 to 20 membered heteroalkylene. In
embodiments, L' is independently substituted 2 to 20 membered heteroalkylene. In
embodiments, L' is independently unsubstituted 2 to 20 membered heteroalkylene. In
embodiments, L'” is independently substituted or unsubstituted 2 to 12 membered
heteroalkylene. In embodiments, L'P is independently substituted 2 to 12 membered
heteroalkylene. In embodiments, L'P is independently unsubstituted 2 to 12 membered
heteroalkylene. In embodiments, L'P is independently substituted or unsubstituted 2 to 8
membered heteroalkylene. In embodiments, L' is independently substituted 2 to 8
membered heteroalkylene. In embodiments, L'" is independently unsubstituted 2 to 8
membered heteroalkylene. In embodiments, L'P is independently substituted or unsubstituted
2 to 6 membered heteroalkylene. In embodiments, L'P is independently substituted 2 to 6
membered heteroalkylene. In embodiments, L' is independently unsubstituted 2 to 6
membered heteroalkylene. In embodiments, L'P is independently substituted or unsubstituted
4 to 6 membered heteroalkylene. In embodiments, L'P is independently substituted 4 to 6
membered heteroalkylene. In embodiments, L'® is independently unsubstituted 4 to 6
membered heteroalkylene. In embodiments, L'P is independently substituted or unsubstituted
2 to 3 membered heteroalkylene. In embodiments, L'” is independently substituted 2 to 3
membered heteroalkylene. In embodiments, L' is independently unsubstituted 2 to 3
membered heteroalkylene. In embodiments, L'P is independently substituted or unsubstituted
4 to 5 membered heteroalkylene. In embodiments, L'P is independently substituted 4 to 5
membered heteroalkylene. In embodiments, L' is independently unsubstituted 4 to 5

membered heteroalkylene.
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[0280] Inembodiments, L'P is independently substituted or unsubstituted
cyclocycloalkylene (e.g., C3-Cio, C3-Cs, C3-Cs, C4-Cs, or Cs5-Cs). In embodiments, L'P is
independently substituted cyclocycloalkylene (e.g., C3-Cio, C3-Cs, C3-Cg, C4-Cs, or Cs-Ce).
In embodiments, L'? is independently unsubstituted cyclocycloalkylene (e.g., C3-C1o, C3-Cs,
C3-Cs, C4-Cs, or Cs5-Ce). In embodiments, L' is independently substituted or unsubstituted
C3-Ciocycloalkylene. In embodiments, L' is independently substituted C3-Cio
cycloalkylene. In embodiments, L'P is independently unsubstituted C3-Cio cycloalkylene. In
embodiments, L' is independently substituted or unsubstituted C3-Cs cycloalkylene. In
embodiments, L' is independently substituted C3-Cs cycloalkylene. In embodiments, L'P is
independently unsubstituted C3-Cs cycloalkylene. In embodiments, L'P is independently
substituted or unsubstituted C3-Cg cycloalkylene. In embodiments, L' is independently
substituted C3-Cg cycloalkylene. In embodiments, L'P is independently unsubstituted C3-Cs
cycloalkylene. In embodiments, L!P is independently substituted or unsubstituted C4-Ce
cycloalkylene. In embodiments, L!P is independently substituted C4-Cs cycloalkylene. In
embodiments, L' is independently unsubstituted C4-Cs cycloalkylene. In embodiments, L'P
is independently substituted or unsubstituted Cs-Cs cycloalkylene. In embodiments, L'P is
independently substituted Cs-Cs cycloalkylene. In embodiments, L'? is independently
unsubstituted Cs-Cg cycloalkylene. In embodiments, L'P is independently substituted or
unsubstituted hexylene. In embodiments, L' is independently substituted hexylene. In
embodiments, L' is independently unsubstituted hexylene.

[0281] In embodiments, L'P is independently substituted or unsubstituted
heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8 membered, 3 to 6 membered, 4 to 6
membered, 4 to 5 membered, or 5 to 6 membered). In embodiments, L'" is independently
substituted heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8 membered, 3 to 6 membered,
4 to 6 membered, 4 to 5 membered, or 5 to 6 membered). In embodiments, L'” is
independently unsubstituted heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8 membered, 3
to 6 membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered). In embodiments,
L'P is independently substituted or unsubstituted 3 to 10 membered heterocycloalkylene. In
embodiments, L' is independently substituted 3 to 10 membered heterocycloalkylene. In
embodiments, L' is independently unsubstituted 3 to 10 membered heterocycloalkylene. In
embodiments, L' is independently substituted or unsubstituted 3 to 8 membered
heterocycloalkylene. In embodiments, L'P is independently substituted 3 to 8 membered

heterocycloalkylene. In embodiments, L'P is independently unsubstituted 3 to 8 membered
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heterocycloalkylene. In embodiments, L'? is independently substituted or unsubstituted 3 to
6 membered heterocycloalkylene. In embodiments, L' is independently substituted 3 to 6
membered heterocycloalkylene. In embodiments, L'® is independently unsubstituted 3 to 6
membered heterocycloalkylene. In embodiments, L'P is independently substituted or
unsubstituted 4 to 6 membered heterocycloalkylene. In embodiments, L!P is independently
substituted 4 to 6 membered heterocycloalkylene. In embodiments, L!P is independently
unsubstituted 4 to 6 membered heterocycloalkylene. In embodiments, L'P is independently
substituted or unsubstituted 4 to 5 membered heterocycloalkylene. In embodiments, L'P is
independently substituted 4 to 5 membered heterocycloalkylene. In embodiments, L'P is
independently unsubstituted 4 to 5 membered heterocycloalkylene. In embodiments, LP is
independently substituted or unsubstituted 5 to 6 membered heterocycloalkylene. In
embodiments, L'P is independently substituted 5 to 6 membered heterocycloalkylene. In
embodiments, L' is independently unsubstituted 5 to 6 membered heterocycloalkylene.
[0282] In embodiments, L' is independently substituted or unsubstituted arylene. In
embodiments, L'P is independently substituted or unsubstituted arylene (e.g., Cs-C12, Cs-Cio,
or phenyl). In embodiments, L'? is independently substituted arylene (e.g., C6-Ci2, Co-Cio, or
phenyl). In embodiments, L' is independently unsubstituted arylene (e.g., Cs-C12, C-C1o, or
phenyl). In embodiments, L'P is independently substituted or unsubstituted Cs-C12 arylene.
In embodiments, L'P is independently substituted C-C12 arylene. In embodiments, L!P is
independently unsubstituted Cs-C12 arylene. In embodiments, L' is independently
substituted or unsubstituted C¢-Cio arylene. In embodiments, L!” is independently substituted
Cs-Cioarylene. In embodiments, L'P is independently unsubstituted Cs-C1o arylene. In
embodiments, L'? is independently substituted or unsubstituted phenylene. In embodiments,
L'P is independently substituted phenylene. In embodiments, L' is independently
unsubstituted phenylene. In embodiments, L'P is independently substituted or unsubstituted
biphenylene. In embodiments, L'P is independently substituted biphenylene. In
embodiments, L' is independently unsubstituted biphenylene. In embodiments, L!P is
independently substituted or unsubstituted naphthylene. In embodiments, L' is
independently substituted naphthylene. In embodiments, L' is independently unsubstituted
naphthylene.

[0283] In embodiments, L'P is independently substituted or unsubstituted heteroarylene. In
embodiments, L' is independently substituted heteroarylene. In embodiments, L'P is

independently unsubstituted heteroarylene. In embodiments, L'P is independently substituted
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or unsubstituted heteroarylene (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9 membered,
or 5 to 6 membered). In embodiments, L' is independently substituted heteroarylene (e.g., 5
to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered). In
embodiments, L' is independently unsubstituted heteroarylene (e.g., 5 to 12 membered, 5 to
10 membered, 5 to 9 membered, or 5 to 6 membered). In embodiments, L'? is independently
substituted or unsubstituted 5 to 12 membered heteroarylene. In embodiments, L'P is
independently substituted 5 to 12 membered heteroarylene. In embodiments, L is
independently unsubstituted 5 to 12 membered heteroarylene. In embodiments, L'P is
independently substituted or unsubstituted 5 to 10 membered heteroarylene. In embodiments,
LD is independently substituted 5 to 10 membered heteroarylene. In embodiments, L' is
independently unsubstituted 5 to 10 membered heteroarylene. In embodiments, L'P is
independently substituted or unsubstituted 5 to 9 membered heteroarylene. In embodiments,
L'P is independently substituted 5 to 9 membered heteroarylene. In embodiments, L'P is
independently unsubstituted 5 to 9 membered heteroarylene. In embodiments, L'P is
independently substituted or unsubstituted 5 to 6 membered heteroarylene. In embodiments,
L'P is independently substituted 5 to 6 membered heteroarylene. In embodiments, L'P is
independently unsubstituted 5 to 6 membered heteroarylene.

[0284] In embodiments, L't is independently a bond. In embodiments, L'E is
independently -NH-. In embodiments, L'F is independently -O-. In embodiments, L'F is
independently -S-. In embodiments, L' is independently -C(O)-. In embodiments, L' is
independently -NHC(O)-. In embodiments, L'® is independently -S(0)>C(O)-. In
embodiments, L' is independently -OPO,-O-. In embodiments, L'F is

independently -OP(S)(0)-O-. In embodiments, L't is independently -OP(S)-O-. In
embodiments, L'E is independently -S(O)NH-. In embodiments, L'E is independently
-NHC(O)NH-. In embodiments, L'F is independently -C(O)O-. In embodiments, L'Eis
independently -OC(O)-. In embodiments, L'E is independently -C(O)NH-. In embodiments,
L'E is not a bond.

[0285] In embodiments, L'F is independently substituted or unsubstituted alkylene (e.g.,
C1-Cas, C1-Cao, C1-Cra, C1-Csg, C1-Cs, C1-C4, or C1-C2). In embodiments, L'E is
independently substituted alkylene (e.g., C1-Cas, C1-Cao, C1-C12, C1-Cs, C1-Cs, C1-Cy, or Ci-
C2). In embodiments, L'F is independently unsubstituted alkylene (e.g., Ci-Cas, C1-Cao, Ci-
C12, C1-Cg, C1-Cs, C1-C4, or C1-C2). In embodiments, L'E is independently substituted or

unsubstituted Ci-Cas alkylene. In embodiments, L'F is independently substituted C;-Cas
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alkylene. In embodiments, L'E is independently unsubstituted C1-Cas alkylene. In
embodiments, L' is independently substituted or unsubstituted Ci-Cao alkylene. In
embodiments, L'® is independently substituted C1-Cao alkylene. In embodiments, L'E is
independently unsubstituted Ci-Cao alkylene. In embodiments, L'F is independently
substituted or unsubstituted Ci-Ci» alkylene. In embodiments, L'F is independently
substituted Ci-Cy2 alkylene. In embodiments, L'F is independently unsubstituted Ci-Ci2
alkylene. In embodiments, L' is independently substituted or unsubstituted C1-Cs alkylene.
In embodiments, L'E is independently substituted C;-Cs alkylene. In embodiments, L'E is
independently unsubstituted C;-Cs alkylene. In embodiments, L'® is independently
substituted or unsubstituted Ci-Cealkylene. In embodiments, L'F is independently
substituted C1-Cgalkylene. In embodiments, L'F is independently unsubstituted Ci-Cs
alkylene. In embodiments, L'E is independently substituted or unsubstituted C;-C4 alkylene.
In embodiments, L'E is independently substituted C1-C4 alkylene. In embodiments, L' is
independently unsubstituted C;-Csalkylene. In embodiments, L'® is independently
substituted or unsubstituted ethylene. In embodiments, L'E is independently substituted
ethylene. In embodiments, L' is independently unsubstituted ethylene. In embodiments, L'E
is independently substituted or unsubstituted methylene. In embodiments, L'E is
independently substituted methylene. In embodiments, L'E is independently unsubstituted
methylene.

[0286] In embodiments, L' is independently substituted or unsubstituted heteroalkylene
(e.g., 2 to 25 membered, 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6
membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, L'F is
independently substituted heteroalkylene (e.g., 2 to 25 membered, 2 to 20 membered, 2 to 12
membered, 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5
membered). In embodiments, L'F is independently unsubstituted heteroalkylene (e.g., 2 to 25
membered, 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, L'F is independently
substituted or unsubstituted 2 to 25 membered heteroalkylene. In embodiments, L'F is
independently substituted 2 to 25 membered heteroalkylene. In embodiments, L' is
independently unsubstituted 2 to 25 membered heteroalkylene. In embodiments, L'F is
independently substituted or unsubstituted 2 to 20 membered heteroalkylene. In
embodiments, L'E is independently substituted 2 to 20 membered heteroalkylene. In

embodiments, L'® is independently unsubstituted 2 to 20 membered heteroalkylene. In
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embodiments, L'F is independently substituted or unsubstituted 2 to 12 membered
heteroalkylene. In embodiments, L't is independently substituted 2 to 12 membered
heteroalkylene. In embodiments, L'F is independently unsubstituted 2 to 12 membered
heteroalkylene. In embodiments, L'E is independently substituted or unsubstituted 2 to 8
membered heteroalkylene. In embodiments, L'® is independently substituted 2 to 8
membered heteroalkylene. In embodiments, L'F is independently unsubstituted 2 to 8
membered heteroalkylene. In embodiments, L'F is independently substituted or unsubstituted
2 to 6 membered heteroalkylene. In embodiments, L'E is independently substituted 2 to 6
membered heteroalkylene. In embodiments, L'F is independently unsubstituted 2 to 6
membered heteroalkylene. In embodiments, L' is independently substituted or unsubstituted
4 to 6 membered heteroalkylene. In embodiments, L'F is independently substituted 4 to 6
membered heteroalkylene. In embodiments, L'E is independently unsubstituted 4 to 6
membered heteroalkylene. In embodiments, L'F is independently substituted or unsubstituted
2 to 3 membered heteroalkylene. In embodiments, L'F is independently substituted 2 to 3
membered heteroalkylene. In embodiments, L't is independently unsubstituted 2 to 3
membered heteroalkylene. In embodiments, L'F is independently substituted or unsubstituted
4 to 5 membered heteroalkylene. In embodiments, L'F is independently substituted 4 to 5
membered heteroalkylene. In embodiments, L'F is independently unsubstituted 4 to 5
membered heteroalkylene.

[0287] In embodiments, L'Fis independently substituted or unsubstituted
cyclocycloalkylene (e.g., C3-Cio, C3-Cs, C3-Cs, C4-Ce, or Cs5-Cs). In embodiments, L'E is
independently substituted cyclocycloalkylene (e.g., C3-Cio, C3-Cs, C3-Cg, C4-Cs, or Cs-C).

In embodiments, L't is independently unsubstituted cyclocycloalkylene (e.g., C3-Cio, C3-Cs,
C3-Cs, C4-Cs, or Cs5-Ce). In embodiments, L'F is independently substituted or unsubstituted
C3-Cipcycloalkylene. In embodiments, L' is independently substituted C3-Cio
cycloalkylene. In embodiments, L'E is independently unsubstituted C3-Cio cycloalkylene. In
embodiments, L'E is independently substituted or unsubstituted C3-Cg cycloalkylene. In
embodiments, L' is independently substituted C3-Cs cycloalkylene. In embodiments, L' is
independently unsubstituted C3-Cs cycloalkylene. In embodiments, L'F is independently
substituted or unsubstituted C3-Cs cycloalkylene. In embodiments, L'E is independently
substituted C3-Cecycloalkylene. In embodiments, L'F is independently unsubstituted C3-Ce
cycloalkylene. In embodiments, L' is independently substituted or unsubstituted C4-Cs

cycloalkylene. In embodiments, L'E is independently substituted Cs-Cs cycloalkylene. In
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embodiments, L' is independently unsubstituted C4-Cs cycloalkylene. In embodiments, L'
is independently substituted or unsubstituted Cs-Cg cycloalkylene. In embodiments, L' is
independently substituted Cs-Cs cycloalkylene. In embodiments, L'F is independently
unsubstituted Cs-Cg cycloalkylene. In embodiments, L'F is independently substituted or
unsubstituted hexylene. In embodiments, L' is independently substituted hexylene. In
embodiments, L' is independently unsubstituted hexylene.

[0288] In embodiments, L' is independently substituted or unsubstituted
heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8 membered, 3 to 6 membered, 4 to 6
membered, 4 to 5 membered, or 5 to 6 membered). In embodiments, L'F is independently
substituted heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8 membered, 3 to 6 membered,
4 to 6 membered, 4 to 5 membered, or 5 to 6 membered). In embodiments, L'F is
independently unsubstituted heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8 membered, 3
to 6 membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered). In embodiments,
L' is independently substituted or unsubstituted 3 to 10 membered heterocycloalkylene. In
embodiments, L'E is independently substituted 3 to 10 membered heterocycloalkylene. In
embodiments, L'E is independently unsubstituted 3 to 10 membered heterocycloalkylene. In
embodiments, L' is independently substituted or unsubstituted 3 to 8 membered
heterocycloalkylene. In embodiments, L'F is independently substituted 3 to 8 membered
heterocycloalkylene. In embodiments, L'F is independently unsubstituted 3 to 8 membered
heterocycloalkylene. In embodiments, L'® is independently substituted or unsubstituted 3 to
6 membered heterocycloalkylene. In embodiments, L'E is independently substituted 3 to 6
membered heterocycloalkylene. In embodiments, L'® is independently unsubstituted 3 to 6
membered heterocycloalkylene. In embodiments, L'E is independently substituted or
unsubstituted 4 to 6 membered heterocycloalkylene. In embodiments, L'F is independently
substituted 4 to 6 membered heterocycloalkylene. In embodiments, L'F is independently
unsubstituted 4 to 6 membered heterocycloalkylene. In embodiments, L'E is independently
substituted or unsubstituted 4 to 5 membered heterocycloalkylene. In embodiments, L' is
independently substituted 4 to 5 membered heterocycloalkylene. In embodiments, L'F is
independently unsubstituted 4 to 5 membered heterocycloalkylene. In embodiments, L'E is
independently substituted or unsubstituted 5 to 6 membered heterocycloalkylene. In
embodiments, L'E is independently substituted 5 to 6 membered heterocycloalkylene. In

embodiments, L'E is independently unsubstituted 5 to 6 membered heterocycloalkylene.
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[0289] In embodiments, L'E is independently substituted or unsubstituted arylene. In
embodiments, L' is independently substituted or unsubstituted arylene (e.g., C6-Ci2, Cs-Cio,
or phenyl). In embodiments, L'E is independently substituted arylene (e.g., C6-C12, Cs-C1o, or
phenyl). In embodiments, L'E is independently unsubstituted arylene (e.g., C6-Ci2, Cs-Cio, or
phenyl). In embodiments, L'E is independently substituted or unsubstituted Cs-Ci2 arylene.
In embodiments, L'F is independently substituted Cs-C12 arylene. In embodiments, L'E is
independently unsubstituted C¢-C12 arylene. In embodiments, L'E is independently
substituted or unsubstituted C¢-C1o arylene. In embodiments, L'F is independently substituted
Cs-Cioarylene. In embodiments, L' is independently unsubstituted Cs-Cio arylene. In
embodiments, L' is independently substituted or unsubstituted phenylene. In embodiments,
L'E is independently substituted phenylene. In embodiments, L'F is independently
unsubstituted phenylene. In embodiments, L'E is independently substituted or unsubstituted
biphenylene. In embodiments, L'F is independently substituted biphenylene. In
embodiments, L' is independently unsubstituted biphenylene. In embodiments, L'E is
independently substituted or unsubstituted naphthylene. In embodiments, L't is
independently substituted naphthylene. In embodiments, L'F is independently unsubstituted
naphthylene.

[0290] In embodiments, L't is independently substituted or unsubstituted heteroarylene. In
embodiments, L' is independently substituted heteroarylene. In embodiments, L'F is
independently unsubstituted heteroarylene. In embodiments, L'® is independently substituted
or unsubstituted heteroarylene (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9 membered,
or 5 to 6 membered). In embodiments, L'E is independently substituted heteroarylene (e.g., 5
to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered). In
embodiments, L'E is independently unsubstituted heteroarylene (e.g., 5 to 12 membered, 5 to
10 membered, 5 to 9 membered, or 5 to 6 membered). In embodiments, L'E is independently
substituted or unsubstituted 5 to 12 membered heteroarylene. In embodiments, L'Eis
independently substituted 5 to 12 membered heteroarylene. In embodiments, L'E is
independently unsubstituted 5 to 12 membered heteroarylene. In embodiments, L'E is
independently substituted or unsubstituted 5 to 10 membered heteroarylene. In embodiments,
L' is independently substituted 5 to 10 membered heteroarylene. In embodiments, L'E is
independently unsubstituted 5 to 10 membered heteroarylene. In embodiments, L' is
independently substituted or unsubstituted 5 to 9 membered heteroarylene. In embodiments,

L' is independently substituted 5 to 9 membered heteroarylene. In embodiments, L'E is
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independently unsubstituted 5 to 9 membered heteroarylene. In embodiments, L'F is
independently substituted or unsubstituted 5 to 6 membered heteroarylene. In embodiments,
L' is independently substituted 5 to 6 membered heteroarylene. In embodiments, L'E is
independently unsubstituted 5 to 6 membered heteroarylene.

[0291] Inembodiments, L' is independently —-L!'-NH-C(O)- or -L''-C(O)-NH-, and L!! is
independently substituted or unsubstituted C1-Cao alkylene, substituted or unsubstituted 2-20
membered heteroalkylene, or substituted or unsubstituted 2-20 membered heteroalkenylene.
[0292] In embodiments, L' is independently substituted or unsubstituted alkylene (e.g., Ci-
C2, Ci-C12, Ci-Cs, C1-Cs, C1-C4, or C1-C2). In embodiments, L!! is independently
substituted alkylene (e.g., C1-Cao, C1-Ci2, C1-Cs, C1-Cs, C1-C4, or C1-C2). In embodiments,
L' s independently unsubstituted alkylene (e.g., C1-Cao, C1-C12, C1-Cs, C1-Cs, C1-Cs, or Ci-
C>). In embodiments, L!! is independently substituted or unsubstituted C1-C2o alkylene. In
embodiments, L' is independently substituted C1-Cao alkylene. In embodiments, L!! is
independently unsubstituted C1-Ca alkylene. In embodiments, L' is independently
substituted or unsubstituted Ci-Ci2 alkylene. In embodiments, L!! is independently
substituted Ci-Ci2 alkylene. In embodiments, L!! is independently unsubstituted C;1-C12
alkylene. In embodiments, L is independently substituted or unsubstituted C;-Cs alkylene.
In embodiments, L!! is independently substituted C;-Cs alkylene. In embodiments, L!'! is
independently unsubstituted C;-Cs alkylene. In embodiments, L!! is independently
substituted or unsubstituted Ci-Cs alkylene. In embodiments, L!! is independently substituted
Ci-Csalkylene. In embodiments, L!! is independently unsubstituted C-Ce alkylene. In
embodiments, L' is independently substituted or unsubstituted C;-C4 alkylene. In
embodiments, L!! is independently substituted Ci-Cs alkylene. In embodiments, L' is
independently unsubstituted C;-C4 alkylene. In embodiments, L!! is independently
substituted or unsubstituted ethylene. In embodiments, L!! is independently substituted
ethylene. In embodiments, L!! is independently unsubstituted ethylene. In embodiments, L!!
is independently substituted or unsubstituted methylene. In embodiments, L!! is
independently substituted methylene. In embodiments, L!! is independently unsubstituted
methylene.

[0293] In embodiments, L' is independently substituted or unsubstituted heteroalkylene
(e.g., 2 to 20 membered, 2 to 12 membered, 2 to 8§ membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, L' is independently

substituted heteroalkylene (e.g., 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to
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6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, L'
is independently unsubstituted heteroalkylene (e.g., 2 to 20 membered, 2 to 12 membered, 2
to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5 membered).
In embodiments, L!! is independently substituted or unsubstituted 2 to 20 membered
heteroalkylene. In embodiments, L is independently substituted 2 to 20 membered
heteroalkylene. In embodiments, L' is independently unsubstituted 2 to 20 membered
heteroalkylene. In embodiments, L!! is independently substituted or unsubstituted 2 to 12
membered heteroalkylene. In embodiments, L!! is independently substituted 2 to 12
membered heteroalkylene. In embodiments, L!! is independently unsubstituted 2 to 12
membered heteroalkylene. In embodiments, L is independently substituted or unsubstituted
2 to 8 membered heteroalkylene. In embodiments, L!! is independently substituted 2 to 8
membered heteroalkylene. In embodiments, L is independently unsubstituted 2 to 8
membered heteroalkylene. In embodiments, L!'! is independently substituted or unsubstituted
2 to 6 membered heteroalkylene. In embodiments, L!! is independently substituted 2 to 6
membered heteroalkylene. In embodiments, L' is independently unsubstituted 2 to 6
membered heteroalkylene. In embodiments, L!'! is independently substituted or unsubstituted
4 to 6 membered heteroalkylene. In embodiments, L!! is independently substituted 4 to 6
membered heteroalkylene. In embodiments, L!! is independently unsubstituted 4 to 6
membered heteroalkylene. In embodiments, L!! is independently substituted or unsubstituted
2 to 3 membered heteroalkylene. In embodiments, L!! is independently substituted 2 to 3
membered heteroalkylene. In embodiments, L' is independently unsubstituted 2 to 3
membered heteroalkylene. In embodiments, L is independently substituted or unsubstituted
4 to 5 membered heteroalkylene. In embodiments, L!! is independently substituted 4 to 5
membered heteroalkylene. In embodiments, L is independently unsubstituted 4 to 5
membered heteroalkylene.

[0294] In embodiments, L!! is independently substituted or unsubstituted heteroalkenylene
(e.g., 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, L is independently
substituted heteroalkenylene (e.g., 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2
to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5 membered). In embodiments,
L!! is independently unsubstituted heteroalkenylene (e.g., 2 to 20 membered, 2 to 12
membered, 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5

membered). In embodiments, L' is independently substituted or unsubstituted 2 to 20
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membered heteroalkenylene. In embodiments, L!! is independently substituted 2 to 20
membered heteroalkenylene. In embodiments, L!! is independently unsubstituted 2 to 20
membered heteroalkenylene. In embodiments, L!! is independently substituted or
unsubstituted 2 to 12 membered heteroalkenylene. In embodiments, L!! is independently
substituted 2 to 12 membered heteroalkenylene. In embodiments, L!! is independently
unsubstituted 2 to 12 membered heteroalkenylene. In embodiments, L!! is independently
substituted or unsubstituted 2 to 8 membered heteroalkenylene. In embodiments, L!! is
independently substituted 2 to 8 membered heteroalkenylene. In embodiments, L' is
independently unsubstituted 2 to 8 membered heteroalkenylene. In embodiments, L!! is
independently substituted or unsubstituted 2 to 6 membered heteroalkenylene. In
embodiments, L' is independently substituted 2 to 6 membered heteroalkenylene. In
embodiments, L!! is independently unsubstituted 2 to 6 membered heteroalkenylene. In
embodiments, L' is independently substituted or unsubstituted 4 to 6 membered
heteroalkenylene. In embodiments, L!! is independently substituted 4 to 6 membered
heteroalkenylene. In embodiments, L!! is independently unsubstituted 4 to 6 membered
heteroalkenylene. In embodiments, L!! is independently substituted or unsubstituted 2 to 3
membered heteroalkenylene. In embodiments, L!! is independently substituted 2 to 3
membered heteroalkenylene. In embodiments, L!! is independently unsubstituted 2 to 3
membered heteroalkenylene. In embodiments, L!! is independently substituted or
unsubstituted 4 to 5 membered heteroalkenylene. In embodiments, L' is independently
substituted 4 to 5 membered heteroalkenylene. In embodiments, L!! is independently
unsubstituted 4 to 5 membered heteroalkenylene.

[0295] In embodiments, L! is independently —L'!-NH-C(O)-. In embodiments, L! is
independently —L''-C(0O)-NH-. In embodiments, L'! is substituted or unsubstituted C-Cs
alkylene. In embodiments, L!! is substituted C;-Cs alkylene. In embodiments, L' is

unsubstituted C1-Cs alkylene.
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[0298] In embodiments, L' is independently substituted or unsubstituted 2 to 8 membered
heteroalkylene; L' is independently -NHC(O)- or -C(O)NH-; L!€ is independently
unsubstituted Ci-Cs alkylene; L'P is independently a bond, -NHC(O)-, or -C(O)NH-; and L'®
is independently -NHC(O)-. In embodiments, L'* is independently substituted or
unsubstituted 2 to 5 membered heteroalkylene; L'® is independently -NHC(O)- or -C(O)NH-;
L!€ is independently unsubstituted Ci-Cs alkylene; L'P is independently a bond, -NHC(O)-,
or —C(O)NH-; and L'E is independently -NHC(O)-. In embodiments, L4 is independently
unsubstituted 4 to 5 membered heteroalkylene; L'® is independently -NHC(O)- or -C(O)NH-;
L'€ is independently unsubstituted C;-Cs alkylene; L' is independently a bond; and L'E is
independently -NHC(O)-.

[0299] In embodiments, L? is independently -NHC(O)-, -C(O)NH-, substituted or
unsubstituted alkylene, or substituted or unsubstituted heteroalkylene. In embodiments, L? is
independently -NHC(O)-. In embodiments, L? is independently -C(O)NH-. In
embodiments, L? is substituted or unsubstituted alkylene. In embodiments, L? is substituted
or unsubstituted heteroalkylene.

[0300] In embodiments, L? is independently substituted or unsubstituted alkylene (e.g., Ci-
C20, C1-C12, C1-Cs, C1-Cs, C1-C4, or C1-C2). In embodiments, L? is independently substituted
alkylene (e.g., C1-Ca0, C1-C12, C1-Cg, C1-C¢, C1-C4, or C1-C2). In embodiments, L2is
independently unsubstituted alkylene (e.g., C1-Czo, C1-Ci2, C1-Cs, C1-Cs, C1-C4, or C1-C2). In
embodiments, L? is independently substituted or unsubstituted C1-Cao alkylene. In
embodiments, L? is independently substituted C1-Cao alkylene. In embodiments, L? is
independently unsubstituted Ci-Cao alkylene. In embodiments, L% is independently
substituted or unsubstituted Ci-Ci» alkylene. In embodiments, L? is independently substituted
Ci-Cr2alkylene. In embodiments, L? is independently unsubstituted C;-C12 alkylene. In

embodiments, L? is independently substituted or unsubstituted C;-Cs alkylene. In

97



WO 2023/086978 PCT/US2022/079788

embodiments, L? is independently substituted Ci-Cs alkylene. In embodiments, L? is
independently unsubstituted C;-Cs alkylene. In embodiments, L? is independently substituted
or unsubstituted Ci-Cg alkylene. In embodiments, L? is independently substituted C1-Cg
alkylene. In embodiments, L? is independently unsubstituted C;-Cealkylene. In
embodiments, L? is independently substituted or unsubstituted C1-Cs alkylene. In
embodiments, L? is independently substituted C;-Cs alkylene. In embodiments, L? is
independently unsubstituted Ci-Cs alkylene. In embodiments, L? is independently substituted
or unsubstituted ethylene. In embodiments, L? is independently substituted ethylene. In
embodiments, L? is independently unsubstituted ethylene. In embodiments, L? is
independently substituted or unsubstituted methylene. In embodiments, L? is independently
substituted methylene. In embodiments, L? is independently unsubstituted methylene.
[0301] In embodiments, L? is independently substituted or unsubstituted heteroalkylene
(e.g., 2 to 25 membered, 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6
membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, L is
independently substituted heteroalkylene (e.g., 2 to 25 membered, 2 to 20 membered, 2 to 12
membered, 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5
membered). In embodiments, L? is independently unsubstituted heteroalkylene (e.g., 2 to 25
membered, 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, L? is independently
substituted or unsubstituted 2 to 25 membered heteroalkylene. In embodiments, L? is
independently substituted 2 to 25 membered heteroalkylene. In embodiments, L? is
independently unsubstituted 2 to 25 membered heteroalkylene. In embodiments, L? is
independently substituted or unsubstituted 2 to 20 membered heteroalkylene. In
embodiments, L? is independently substituted 2 to 20 membered heteroalkylene. In
embodiments, L? is independently unsubstituted 2 to 20 membered heteroalkylene. In
embodiments, L? is independently substituted or unsubstituted 2 to 12 membered
heteroalkylene. In embodiments, L? is independently substituted 2 to 12 membered
heteroalkylene. In embodiments, L? is independently unsubstituted 2 to 12 membered
heteroalkylene. In embodiments, L% is independently substituted or unsubstituted 2 to 8
membered heteroalkylene. In embodiments, L? is independently substituted 2 to 8 membered
heteroalkylene. In embodiments, L? is independently unsubstituted 2 to 8 membered
heteroalkylene. In embodiments, L? is independently substituted or unsubstituted 2 to 6

membered heteroalkylene. In embodiments, L? is independently substituted 2 to 6 membered
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heteroalkylene. In embodiments, L? is independently unsubstituted 2 to 6 membered
heteroalkylene. In embodiments, L? is independently substituted or unsubstituted 4 to 6
membered heteroalkylene. In embodiments, L is independently substituted 4 to 6 membered
heteroalkylene. In embodiments, L? is independently unsubstituted 4 to 6 membered
heteroalkylene. In embodiments, L% is independently substituted or unsubstituted 2 to 3
membered heteroalkylene. In embodiments, L is independently substituted 2 to 3 membered
heteroalkylene. In embodiments, L? is independently unsubstituted 2 to 3 membered
heteroalkylene. In embodiments, L% is independently substituted or unsubstituted 4 to 5
membered heteroalkylene. In embodiments, L? is independently substituted 4 to 5 membered
heteroalkylene. In embodiments, L? is independently unsubstituted 4 to 5 membered
heteroalkylene.

[0302] In embodiments, L% is L*A-L2B-L?“-L.?P-L.*, In embodiments, L** is independently
a bond, -NHC(O)-, substituted or unsubstituted alkylene, or substituted or unsubstituted
heteroalkylene; L is independently a bond, -O-, -NHC(O)-, substituted or unsubstituted
alkylene, substituted or unsubstituted heteroalkylene, or substituted or unsubstituted arylene;
L% is independently a bond, -O-, -NHC(O)-, substituted or unsubstituted alkylene,
substituted or substituted or unsubstituted heteroalkylene, or substituted or unsubstituted
arylene; L is independently a bond, -O-, -NHC(O)-, substituted or unsubstituted alkylene,
substituted or unsubstituted heteroalkylene, or substituted or unsubstituted arylene; and L is
independently a bond, -NHC(O)-, substituted or unsubstituted alkylene, or substituted or
unsubstituted heteroalkylene.

[0303] Inembodiments, L** is independently a bond, -NHC(O)-, substituted or
unsubstituted alkylene, or substituted or unsubstituted heteroalkylene. In embodiments, L*8
is independently a bond, -O-, -NHC(O)-, substituted or unsubstituted alkylene, substituted or
unsubstituted heteroalkylene, or substituted or unsubstituted arylene. In embodiments, L% is
independently a bond, -O-, -NHC(O)-, substituted or unsubstituted alkylene, substituted or
substituted or unsubstituted heteroalkylene, or substituted or unsubstituted arylene. In
embodiments, L is independently a bond, -O-, -NHC(O)-, substituted or unsubstituted
alkylene, substituted or unsubstituted heteroalkylene, or substituted or unsubstituted arylene.
In embodiments, L is independently a bond, -NHC(O)-, substituted or unsubstituted
alkylene, or substituted or unsubstituted heteroalkylene.

[0304] In embodiments, L>* is independently a bond, -NHC(O)-, substituted or

unsubstituted C1-Cg alkylene, or substituted or unsubstituted 2 to 8 membered heteroalkylene;
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L8 is independently a bond, -O-, -NHC(O)-, substituted or unsubstituted C;-Cs alkylene,
substituted or unsubstituted 2 to 8 membered heteroalkylene, or substituted or unsubstituted
phenylene; L¢ is independently a bond, -O-, -NHC(O)-, substituted or unsubstituted C;-Cs
alkylene, substituted or unsubstituted C>-Cs alkynylene, substituted or substituted or
unsubstituted 2 to 8 membered heteroalkylene, or substituted or unsubstituted phenylene; L?°
is independently a bond, -O-, -NHC(O)-, substituted or unsubstituted C1-Cs alkylene,
substituted or unsubstituted 2 to 8 membered heteroalkylene, or substituted or unsubstituted
phenylene; and L is independently a bond, -NHC(O)-, substituted or unsubstituted C;-Cs
alkylene, or substituted or unsubstituted 2 to 8 membered heteroalkylene. In embodiments,
LA is independently a bond, -NHC(O)-, substituted or unsubstituted C;-Cs alkylene, or
substituted or unsubstituted 2 to 8 membered heteroalkylene. In embodiments, L?® is
independently a bond, -O-, -NHC(O)-, substituted or unsubstituted C1-Cs alkylene,
substituted or unsubstituted 2 to 8 membered heteroalkylene, or substituted or unsubstituted
phenylene. In embodiments, L*“ is independently a bond, -O-, -NHC(O)-, substituted or
unsubstituted C;-Cg alkylene, substituted or unsubstituted C»-Cg alkynylene, substituted or
substituted or unsubstituted 2 to 8 membered heteroalkylene, or substituted or unsubstituted
phenylene. In embodiments, L?" is independently a bond, -O-, -NHC(O)-, substituted or
unsubstituted C1-Csg alkylene, substituted or unsubstituted 2 to 8 membered heteroalkylene, or
substituted or unsubstituted phenylene. In embodiments, L is independently a

bond, -NHC(O)-, substituted or unsubstituted C1-Cg alkylene, or substituted or unsubstituted
2 to 8 membered heteroalkylene.

[0305] In embodiments, L** is independently unsubstituted C1-Cg alkylene, or
unsubstituted 2 to 8 membered heteroalkylene; L is independently a bond, -O-, -NHC(O)-,
unsubstituted C1-Cg alkylene, unsubstituted C2-Cg alkynylene, unsubstituted 2 to 8 membered
heteroalkylene, or unsubstituted phenylene; L°“ is independently a bond, -O-, -NHC(O)-,
unsubstituted C1-Csg alkylene, unsubstituted 2 to 8 membered heteroalkylene, or unsubstituted
phenylene; LP is independently a bond, -O-, -NHC(O)-, unsubstituted C;-Cs alkylene, or
unsubstituted 2 to 8 membered heteroalkylene; and L?F is independently -NHC(O)-.

[0306] In embodiments, L** is independently unsubstituted C;-Cs alkylene, or
unsubstituted 2 to 8 membered heteroalkylene. In embodiments, L?® is independently a bond,
-O-, -NHC(O)-, unsubstituted C-Cs alkylene, unsubstituted C>-Cg alkynylene, unsubstituted
2 to 8 membered heteroalkylene, or unsubstituted phenylene. In embodiments, L€ is

independently a bond, -O-, -NHC(O)-, unsubstituted C1-Cg alkylene, unsubstituted 2 to 8
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membered heteroalkylene, or unsubstituted phenylene. In embodiments, LP is independently
a bond, -O-, -NHC(O)-, unsubstituted C;-Cs alkylene, or unsubstituted 2 to 8 membered
heteroalkylene. In embodiments, L*® is independently -NHC(O)-.

[0307] In embodiments, L** is independently a bond. In embodiments, L** is
independently -NH-. In embodiments, L** is independently -O-. In embodiments, L** is
independently -S-. In embodiments, L** is independently -C(O)-. In embodiments, L** is
independently -NHC(O)-. In embodiments, L** is independently -S(0)>C(O)-. In
embodiments, L** is independently -OPO»-O-. In embodiments, L?* is

independently -OP(S)(0)-O-. In embodiments, L** is independently -OP(S)>-O-. In
embodiments, L** is independently -S(O)NH-. In embodiments, L* is independently
-NHC(O)NH-. In embodiments, L** is independently -C(O)O-. In embodiments, L** is
independently -OC(O)-. In embodiments, L*is independently —C(O)NH-. In embodiments,
LA is not a bond.

[0308] In embodiments, L** is independently substituted or unsubstituted alkylene (e.g.,
C1-Cas, C1-Cao, C1-C12, C1-Cs, C1-Cs, C1-Ca, or C1-C2). In embodiments, L* is
independently substituted alkylene (e.g., C1-Cas, C1-Cao, C1-Ci2, C1-Cs, C1-Cs, C1-Cs, or Ci-
C>). In embodiments, L** is independently unsubstituted alkylene (e.g., Ci-Cas, C1-Co, Ci-
C1a, C1-Cs, C1-Cs, C1-Ca, or C1-C2). In embodiments, L** is independently substituted or
unsubstituted C;-Cas alkylene. In embodiments, L** is independently substituted Ci-Cas
alkylene. In embodiments, L** is independently unsubstituted Ci-Cas alkylene. In
embodiments, L** is independently substituted or unsubstituted Ci-Cao alkylene. In
embodiments, L** is independently substituted Ci-Cao alkylene. In embodiments, L* is
independently unsubstituted Ci-Cao alkylene. In embodiments, L** is independently
substituted or unsubstituted C;-C12 alkylene. In embodiments, L** is independently
substituted Ci-C12 alkylene. In embodiments, L* is independently unsubstituted Ci-Ci2
alkylene. In embodiments, L** is independently substituted or unsubstituted Ci-Cs alkylene.
In embodiments, L?* is independently substituted C1-Cg alkylene. In embodiments, L** is
independently unsubstituted C;-Cs alkylene. In embodiments, L** is independently
substituted or unsubstituted C1-Ces alkylene. In embodiments, L** is independently
substituted Ci-Cg alkylene. In embodiments, L** is independently unsubstituted Ci-Cs
alkylene. In embodiments, L?* is independently substituted or unsubstituted Ci-C4 alkylene.
In embodiments, L?* is independently substituted C1-Cs alkylene. In embodiments, L** is

independently unsubstituted C-Csalkylene. In embodiments, L** is independently
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substituted or unsubstituted ethylene. In embodiments, L* is independently substituted

ethylene. In embodiments, L?

is independently unsubstituted ethylene. In embodiments,
LA is independently substituted or unsubstituted methylene. In embodiments, L>* is
independently substituted methylene. In embodiments, L** is independently unsubstituted
methylene.

[0309] In embodiments, L** is independently substituted or unsubstituted heteroalkylene
(e.g., 2 to 25 membered, 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6
membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, L** is
independently substituted heteroalkylene (e.g., 2 to 25 membered, 2 to 20 membered, 2 to 12
membered, 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5
membered). In embodiments, L** is independently unsubstituted heteroalkylene (e.g., 2 to 25
membered, 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, L** is independently
substituted or unsubstituted 2 to 25 membered heteroalkylene. In embodiments, L** is
independently substituted 2 to 25 membered heteroalkylene. In embodiments, L** is
independently unsubstituted 2 to 25 membered heteroalkylene. In embodiments, L* is
independently substituted or unsubstituted 2 to 20 membered heteroalkylene. In
embodiments, L?* is independently substituted 2 to 20 membered heteroalkylene. In
embodiments, L** is independently unsubstituted 2 to 20 membered heteroalkylene. In
embodiments, L** is independently substituted or unsubstituted 2 to 12 membered

heteroalkylene. In embodiments, L**

is independently substituted 2 to 12 membered
heteroalkylene. In embodiments, L** is independently unsubstituted 2 to 12 membered
heteroalkylene. In embodiments, L** is independently substituted or unsubstituted 2 to 8
membered heteroalkylene. In embodiments, L** is independently substituted 2 to 8
membered heteroalkylene. In embodiments, L** is independently unsubstituted 2 to 8
membered heteroalkylene. In embodiments, L** is independently substituted or unsubstituted
2 to 6 membered heteroalkylene. In embodiments, L** is independently substituted 2 to 6
membered heteroalkylene. In embodiments, L** is independently unsubstituted 2 to 6
membered heteroalkylene. In embodiments, L** is independently substituted or unsubstituted
4 to 6 membered heteroalkylene. In embodiments, L** is independently substituted 4 to 6
membered heteroalkylene. In embodiments, L** is independently unsubstituted 4 to 6

membered heteroalkylene. In embodiments, L** is independently substituted or unsubstituted

2 to 3 membered heteroalkylene. In embodiments, L** is independently substituted 2 to 3
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membered heteroalkylene. In embodiments, L** is independently unsubstituted 2 to 3

membered heteroalkylene. In embodiments, L**

is independently substituted or unsubstituted
4 to 5 membered heteroalkylene. In embodiments, L** is independently substituted 4 to 5
membered heteroalkylene. In embodiments, L** is independently unsubstituted 4 to 5
membered heteroalkylene.

[0310] Inembodiments, L** is independently substituted or unsubstituted
cyclocycloalkylene (e.g., C3-Cio, C3-Cs, C3-Cs, C4-Cs, or Cs-Cs). In embodiments, L** is
independently substituted cyclocycloalkylene (e.g., C3-Cio, C3-Cs, C3-Cg, C4-Cs, or Cs-Ce).
In embodiments, L** is independently unsubstituted cyclocycloalkylene (e.g., C3-C1o, C3-Cs,
C3-Cg, C4-Cs, or Cs-Ce). In embodiments, L** is independently substituted or unsubstituted
Cs-Ciocycloalkylene. In embodiments, L?* is independently substituted C3-Cio
cycloalkylene. In embodiments, L** is independently unsubstituted C3-Ciocycloalkylene. In
embodiments, L** is independently substituted or unsubstituted C3-Cs cycloalkylene. In
embodiments, L** is independently substituted C3-Cs cycloalkylene. In embodiments, L** is
independently unsubstituted C3-Cs cycloalkylene. In embodiments, L?* is independently
substituted or unsubstituted C3-Cs cycloalkylene. In embodiments, L** is independently
substituted C3-Cg cycloalkylene. In embodiments, L** is independently unsubstituted C3-Cs
cycloalkylene. In embodiments, LA is independently substituted or unsubstituted C4-C
cycloalkylene. In embodiments, L** is independently substituted C4-Cs cycloalkylene. In
embodiments, L** is independently unsubstituted C4-Cs cycloalkylene. In embodiments, L*4
is independently substituted or unsubstituted Cs-Cs cycloalkylene. In embodiments, L** is
independently substituted Cs-Cs cycloalkylene. In embodiments, L** is independently
unsubstituted Cs-Cg cycloalkylene. In embodiments, L** is independently substituted or
unsubstituted hexylene. In embodiments, L>* is independently substituted hexylene. In
embodiments, L?* is independently unsubstituted hexylene.

[0311] In embodiments, L** is independently substituted or unsubstituted
heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8 membered, 3 to 6 membered, 4 to 6
membered, 4 to 5 membered, or 5 to 6 membered). In embodiments, L** is independently
substituted heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8 membered, 3 to 6 membered,
4 to 6 membered, 4 to 5 membered, or 5 to 6 membered). In embodiments, L>* is
independently unsubstituted heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8 membered, 3
to 6 membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered). In embodiments,

LA is independently substituted or unsubstituted 3 to 10 membered heterocycloalkylene. In
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embodiments, L** is independently substituted 3 to 10 membered heterocycloalkylene. In
embodiments, L** is independently unsubstituted 3 to 10 membered heterocycloalkylene. In
embodiments, L** is independently substituted or unsubstituted 3 to 8 membered
heterocycloalkylene. In embodiments, L?* is independently substituted 3 to 8 membered
heterocycloalkylene. In embodiments, L** is independently unsubstituted 3 to 8 membered
heterocycloalkylene. In embodiments, L** is independently substituted or unsubstituted 3 to
6 membered heterocycloalkylene. In embodiments, L** is independently substituted 3 to 6
membered heterocycloalkylene. In embodiments, L** is independently unsubstituted 3 to 6
membered heterocycloalkylene. In embodiments, L** is independently substituted or
unsubstituted 4 to 6 membered heterocycloalkylene. In embodiments, L** is independently
substituted 4 to 6 membered heterocycloalkylene. In embodiments, L** is independently
unsubstituted 4 to 6 membered heterocycloalkylene. In embodiments, L** is independently
substituted or unsubstituted 4 to 5 membered heterocycloalkylene. In embodiments, L* is
independently substituted 4 to 5 membered heterocycloalkylene. In embodiments, L** is
independently unsubstituted 4 to 5 membered heterocycloalkylene. In embodiments, L** is
independently substituted or unsubstituted 5 to 6 membered heterocycloalkylene. In
embodiments, L** is independently substituted 5 to 6 membered heterocycloalkylene. In
embodiments, L?* is independently unsubstituted 5 to 6 membered heterocycloalkylene.
[0312] In embodiments, L** is independently substituted or unsubstituted arylene. In
embodiments, L** is independently substituted or unsubstituted arylene (e.g., C¢-C12, C6-Cio,
or phenyl). In embodiments, L?* is independently substituted arylene (e.g., C6-Ci2, Co-Cio, or
phenyl). In embodiments, L** is independently unsubstituted arylene (e.g., C6-Ci2, C6-C1o, or
phenyl). In embodiments, L?* is independently substituted or unsubstituted Cs-C12 arylene.
In embodiments, L?* is independently substituted Cs-C12 arylene. In embodiments, L*4 is
independently unsubstituted Cs-C12 arylene. In embodiments, L** is independently
substituted or unsubstituted C¢-Cio arylene. In embodiments, L* is independently substituted
Cs-Croarylene. In embodiments, L** is independently unsubstituted Cs-C1o arylene. In
embodiments, L?* is independently substituted or unsubstituted phenylene. In embodiments,

LA is independently substituted phenylene. In embodiments, L**

is independently
unsubstituted phenylene. In embodiments, L** is independently substituted or unsubstituted
biphenylene. In embodiments, L?* is independently substituted biphenylene. In
embodiments, L?* is independently unsubstituted biphenylene. In embodiments, L* is

independently substituted or unsubstituted naphthylene. In embodiments, L** is
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independently substituted naphthylene. In embodiments, L** is independently unsubstituted
naphthylene.

[0313] In embodiments, L** is independently substituted or unsubstituted heteroarylene. In
embodiments, L>* is independently substituted heteroarylene. In embodiments, L** is
independently unsubstituted heteroarylene. In embodiments, L>* is independently substituted
or unsubstituted heteroarylene (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9 membered,
or 5 to 6 membered). In embodiments, L** is independently substituted heteroarylene (e.g., 5
to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered). In
embodiments, L** is independently unsubstituted heteroarylene (e.g., 5 to 12 membered, 5 to
10 membered, 5 to 9 membered, or 5 to 6 membered). In embodiments, L?* is independently
substituted or unsubstituted 5 to 12 membered heteroarylene. In embodiments, L** is
independently substituted 5 to 12 membered heteroarylene. In embodiments, L** is
independently unsubstituted 5 to 12 membered heteroarylene. In embodiments, L** is
independently substituted or unsubstituted 5 to 10 membered heteroarylene. In embodiments,
L?4 is independently substituted 5 to 10 membered heteroarylene. In embodiments, L** is
independently unsubstituted 5 to 10 membered heteroarylene. In embodiments, L** is
independently substituted or unsubstituted 5 to 9 membered heteroarylene. In embodiments,
LA is independently substituted 5 to 9 membered heteroarylene. In embodiments, LA is
independently unsubstituted 5 to 9 membered heteroarylene. In embodiments, L* is
independently substituted or unsubstituted 5 to 6 membered heteroarylene. In embodiments,
L# is independently substituted 5 to 6 membered heteroarylene. In embodiments, L** is
independently unsubstituted 5 to 6 membered heteroarylene.

[0314] In embodiments, LB is independently a bond. In embodiments, L2 is
independently -NH-. In embodiments, L8 is independently -O-. In embodiments, L2 is
independently -S-. In embodiments, L?® is independently -C(O)-. In embodiments, L*® is
independently -NHC(O)-. In embodiments, L?® is independently -S(0).C(O)-. In
embodiments, L is independently -OPO»-O-. In embodiments, LB is

independently -OP(S)(0)-O-. In embodiments, L?® is independently -OP(S)2-O-. In
embodiments, L is independently -S(O)NH-. In embodiments, L*? is independently
-NHC(O)NH-. In embodiments, L*® is independently -C(O)O-. In embodiments, L?® is
independently -OC(O)-. In embodiments, L*® is independently -C(O)NH-. In embodiments,

L2 is not a bond.
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[0315] Inembodiments, LB is independently substituted or unsubstituted alkylene (e.g.,
C1-Cas, C1-Cao, C1-C12, C1-Cs, C1-Cs, C1-Ca, or C1-C2). In embodiments, L8 is
independently substituted alkylene (e.g., C1-Cas, C1-Cao, C1-Ci2, C1-Cs, C1-Cs, C1-Cs, or Ci-
C2). In embodiments, L?8 is independently unsubstituted alkylene (e.g., C1-Cas, C1-Cao, Ci-
C1a2, C1-Cg, C1-Cs, C1-C4, or C1-C2). In embodiments, L is independently substituted or
unsubstituted Ci-Cas alkylene. In embodiments, L?® is independently substituted C1-Cas
alkylene. In embodiments, L is independently unsubstituted C1-Cas alkylene. In
embodiments, L is independently substituted or unsubstituted C;-Cao alkylene. In
embodiments, L*® is independently substituted Ci-Cao alkylene. In embodiments, L?® is
independently unsubstituted C;-Cao alkylene. In embodiments, L8 is independently
substituted or unsubstituted Ci-C2 alkylene. In embodiments, L*® is independently
substituted Ci-Cr2 alkylene. In embodiments, L*® is independently unsubstituted C;-C12
alkylene. In embodiments, L is independently substituted or unsubstituted C;-Cs alkylene.
In embodiments, L?® is independently substituted Ci-Cgalkylene. In embodiments, L*® is
independently unsubstituted Ci-Cs alkylene. In embodiments, L*® is independently
substituted or unsubstituted Ci-Cs alkylene. In embodiments, L8 is independently
substituted Ci-Cgalkylene. In embodiments, L*? is independently unsubstituted C1-Cs
alkylene. In embodiments, L?® is independently substituted or unsubstituted C;-Ca alkylene.
In embodiments, L is independently substituted Ci-Cs alkylene. In embodiments, L*B is
independently unsubstituted C-Cs alkylene. In embodiments, L is independently
substituted or unsubstituted ethylene. In embodiments, L?? is independently substituted
ethylene. In embodiments, L?® is independently unsubstituted ethylene. In embodiments,
LB is independently substituted or unsubstituted methylene. In embodiments, L2 is
independently substituted methylene. In embodiments, L8 is independently unsubstituted
methylene.

[0316] In embodiments, L is independently substituted or unsubstituted heteroalkylene
(e.g., 2 to 25 membered, 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6
membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, L is
independently substituted heteroalkylene (e.g., 2 to 25 membered, 2 to 20 membered, 2 to 12
membered, 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5
membered). In embodiments, L8 is independently unsubstituted heteroalkylene (e.g., 2 to 25
membered, 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6

membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, L?? is independently
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substituted or unsubstituted 2 to 25 membered heteroalkylene. In embodiments, L?? is
independently substituted 2 to 25 membered heteroalkylene. In embodiments, L is
independently unsubstituted 2 to 25 membered heteroalkylene. In embodiments, L2 is
independently substituted or unsubstituted 2 to 20 membered heteroalkylene. In
embodiments, L is independently substituted 2 to 20 membered heteroalkylene. In
embodiments, L is independently unsubstituted 2 to 20 membered heteroalkylene. In
embodiments, L?8 is independently substituted or unsubstituted 2 to 12 membered
heteroalkylene. In embodiments, L?® is independently substituted 2 to 12 membered
heteroalkylene. In embodiments, L8 is independently unsubstituted 2 to 12 membered
heteroalkylene. In embodiments, L8 is independently substituted or unsubstituted 2 to 8
membered heteroalkylene. In embodiments, L2 is independently substituted 2 to 8
membered heteroalkylene. In embodiments, L is independently unsubstituted 2 to 8
membered heteroalkylene. In embodiments, L?® is independently substituted or unsubstituted
2 to 6 membered heteroalkylene. In embodiments, L*® is independently substituted 2 to 6
membered heteroalkylene. In embodiments, L is independently unsubstituted 2 to 6
membered heteroalkylene. In embodiments, L?® is independently substituted or unsubstituted
4 to 6 membered heteroalkylene. In embodiments, L*® is independently substituted 4 to 6
membered heteroalkylene. In embodiments, L?® is independently unsubstituted 4 to 6
membered heteroalkylene. In embodiments, L?® is independently substituted or unsubstituted
2 to 3 membered heteroalkylene. In embodiments, L*® is independently substituted 2 to 3
membered heteroalkylene. In embodiments, L*? is independently unsubstituted 2 to 3
membered heteroalkylene. In embodiments, L?® is independently substituted or unsubstituted
4 to 5 membered heteroalkylene. In embodiments, L is independently substituted 4 to 5
membered heteroalkylene. In embodiments, L*2 is independently unsubstituted 4 to 5
membered heteroalkylene.

[0317] In embodiments, L is independently substituted or unsubstituted
cyclocycloalkylene (e.g., C3-Cio, C3-Cg, C3-Ceq, C4-Cs, or Cs5-Cg). In embodiments, L8 s
independently substituted cyclocycloalkylene (e.g., C3-Cio, C3-Cs, C3-Cs, C4-Cs, or Cs-Ce).

In embodiments, L?® is independently unsubstituted cyclocycloalkylene (e.g., C3-C1o, C3-Cs,
C3-Cs, C4-Cs, or Cs5-Ce). In embodiments, L?® is independently substituted or unsubstituted
C3-Ciocycloalkylene. In embodiments, L2 is independently substituted C3-C1o
cycloalkylene. In embodiments, L?® is independently unsubstituted C3-Cio cycloalkylene. In

embodiments, L is independently substituted or unsubstituted C3-Cs cycloalkylene. In
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embodiments, L? is independently substituted C3-Cs cycloalkylene. In embodiments, L8 is
independently unsubstituted C3-Cs cycloalkylene. In embodiments, L?® is independently
substituted or unsubstituted C3-Cs cycloalkylene. In embodiments, L*® is independently
substituted C3-Cecycloalkylene. In embodiments, L?2 is independently unsubstituted C3-Cs
cycloalkylene. In embodiments, L?® is independently substituted or unsubstituted C4-C
cycloalkylene. In embodiments, L?® is independently substituted C4-Cg cycloalkylene. In
embodiments, L? is independently unsubstituted C4-Cs cycloalkylene. In embodiments, 1?8
is independently substituted or unsubstituted Cs-Cs cycloalkylene. In embodiments, L?® is
independently substituted Cs-Cs cycloalkylene. In embodiments, L?® is independently
unsubstituted Cs-Cs cycloalkylene. In embodiments, L*® is independently substituted or
unsubstituted hexylene. In embodiments, L?® is independently substituted hexylene. In
embodiments, L? is independently unsubstituted hexylene.

[0318] In embodiments, L is independently substituted or unsubstituted
heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8 membered, 3 to 6 membered, 4 to 6
membered, 4 to 5 membered, or 5 to 6 membered). In embodiments, L?? is independently
substituted heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8 membered, 3 to 6 membered,
4 to 6 membered, 4 to 5 membered, or 5 to 6 membered). In embodiments, L2 is
independently unsubstituted heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8 membered, 3
to 6 membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered). In embodiments,
L?8 is independently substituted or unsubstituted 3 to 10 membered heterocycloalkylene. In
embodiments, L?2 is independently substituted 3 to 10 membered heterocycloalkylene. In
embodiments, L is independently unsubstituted 3 to 10 membered heterocycloalkylene. In
embodiments, L? is independently substituted or unsubstituted 3 to 8 membered
heterocycloalkylene. In embodiments, L?8 is independently substituted 3 to 8 membered
heterocycloalkylene. In embodiments, L?® is independently unsubstituted 3 to 8 membered
heterocycloalkylene. In embodiments, L?8 is independently substituted or unsubstituted 3 to
6 membered heterocycloalkylene. In embodiments, L?8 is independently substituted 3 to 6
membered heterocycloalkylene. In embodiments, L?® is independently unsubstituted 3 to 6
membered heterocycloalkylene. In embodiments, L?® is independently substituted or
unsubstituted 4 to 6 membered heterocycloalkylene. In embodiments, L*? is independently
substituted 4 to 6 membered heterocycloalkylene. In embodiments, L?? is independently
unsubstituted 4 to 6 membered heterocycloalkylene. In embodiments, L2 is independently

substituted or unsubstituted 4 to 5 membered heterocycloalkylene. In embodiments, L*® is
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independently substituted 4 to 5 membered heterocycloalkylene. In embodiments, L2 is
independently unsubstituted 4 to 5 membered heterocycloalkylene. In embodiments, L2 is
independently substituted or unsubstituted 5 to 6 membered heterocycloalkylene. In
embodiments, L? is independently substituted 5 to 6 membered heterocycloalkylene. In
embodiments, L is independently unsubstituted 5 to 6 membered heterocycloalkylene.
[0319] In embodiments, L*® is independently substituted or unsubstituted arylene. In
embodiments, 1?8 is independently substituted or unsubstituted arylene (e.g., C6-Ci2, C6-Cio,
or phenyl). In embodiments, L8 is independently substituted arylene (e.g., Cs-Ci2, C6-Cio, or
phenyl). In embodiments, L? is independently unsubstituted arylene (e.g., C6-C12, C¢-C10, or
phenyl). In embodiments, L is independently substituted or unsubstituted Cs-C2 arylene.
In embodiments, L is independently substituted C¢-Ci arylene. In embodiments, L?® is
independently unsubstituted C¢-C12 arylene. In embodiments, L*2 is independently
substituted or unsubstituted C¢-Cio arylene. In embodiments, L2 is independently substituted
Cs-Croarylene. In embodiments, L*® is independently unsubstituted C¢-Cio arylene. In
embodiments, L?8 is independently substituted or unsubstituted phenylene. In embodiments,
LB is independently substituted phenylene. In embodiments, L8 is independently
unsubstituted phenylene. In embodiments, L*2 is independently substituted or unsubstituted
biphenylene. In embodiments, L?® is independently substituted biphenylene. In
embodiments, L?® is independently unsubstituted biphenylene. In embodiments, L?® is
independently substituted or unsubstituted naphthylene. In embodiments, L?® is
independently substituted naphthylene. In embodiments, L?? is independently unsubstituted
naphthylene.

[0320] In embodiments, L2 is independently substituted or unsubstituted heteroarylene. In
embodiments, L?® is independently substituted heteroarylene. In embodiments, L?? is
independently unsubstituted heteroarylene. In embodiments, L?® is independently substituted
or unsubstituted heteroarylene (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9 membered,
or 5 to 6 membered). In embodiments, L?® is independently substituted heteroarylene (e.g., 5
to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered). In
embodiments, L? is independently unsubstituted heteroarylene (e.g., 5 to 12 membered, 5 to
10 membered, 5 to 9 membered, or 5 to 6 membered). In embodiments, L?? is independently
substituted or unsubstituted 5 to 12 membered heteroarylene. In embodiments, L is
independently substituted 5 to 12 membered heteroarylene. In embodiments, L2 is

independently unsubstituted 5 to 12 membered heteroarylene. In embodiments, L*® is
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independently substituted or unsubstituted 5 to 10 membered heteroarylene. In embodiments,
L is independently substituted 5 to 10 membered heteroarylene. In embodiments, L2 is
independently unsubstituted 5 to 10 membered heteroarylene. In embodiments, L*2 is
independently substituted or unsubstituted 5 to 9 membered heteroarylene. In embodiments,
L is independently substituted 5 to 9 membered heteroarylene. In embodiments, L2 is
independently unsubstituted 5 to 9 membered heteroarylene. In embodiments, L?® is
independently substituted or unsubstituted 5 to 6 membered heteroarylene. In embodiments,
L is independently substituted 5 to 6 membered heteroarylene. In embodiments, L2 is
independently unsubstituted 5 to 6 membered heteroarylene.

[0321] In embodiments, L€ is independently a bond. In embodiments, L% is
independently -NH-. In embodiments, L>C is independently -O-. In embodiments, L*C is
independently -S-. In embodiments, L* is independently -C(O)-. In embodiments, L*“ is
independently -NHC(O)-. In embodiments, L is independently -S(0)>C(O)-. In
embodiments, L is independently -OPO»-O-. In embodiments, L*C is

independently -OP(S)(0)-O-. In embodiments, L*“ is independently -OP(S)>-O-. In
embodiments, L% is independently -S(O)NH-. In embodiments, L*C is independently
-NHC(O)NH-. In embodiments, L€ is independently -C(O)O-. In embodiments, L€ s
independently -OC(O)-. In embodiments, L*C is independently -C(O)NH-. In embodiments,
L¢ is not a bond.

[0322] In embodiments, L* is independently substituted or unsubstituted alkylene (e.g.,
C1-Cas, C1-Cao, C1-Cra, C1-Cs, C1-Cs, C1-C4, or C1-C2). In embodiments, L€ is
independently substituted alkylene (e.g., C1-Cas, C1-Cao, C1-C12, C1-Cs, C1-Cs, C1-Cy, or Ci-
C2). In embodiments, L2¢ is independently unsubstituted alkylene (e.g., C1-Cas, C1-Cao, Ci-
C1a2, C1-Cg, C1-Cs, C1-C4, or C1-C2). In embodiments, L€ is independently substituted or
unsubstituted C-Cas alkylene. In embodiments, L is independently substituted C;-Cas
alkylene. In embodiments, L% is independently unsubstituted C1-Cas alkylene. In
embodiments, L% is independently substituted or unsubstituted C;-Cao alkylene. In
embodiments, L is independently substituted Ci-Cao alkylene. In embodiments, L* is
independently unsubstituted C1-Cao alkylene. In embodiments, L*C is independently
substituted or unsubstituted Ci-Ci» alkylene. In embodiments, L°C is independently
substituted Ci-Ci2 alkylene. In embodiments, L2¢ is independently unsubstituted C;-Ci2
alkylene. In embodiments, L* is independently substituted or unsubstituted C;-Cs alkylene.

In embodiments, L* is independently substituted Ci-Cg alkylene. In embodiments, L*C is
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independently unsubstituted Ci-Cs alkylene. In embodiments, L*¢ is independently
substituted or unsubstituted Ci-Co alkylene. In embodiments, L*C is independently
substituted Ci-Cg alkylene. In embodiments, L°“ is independently unsubstituted C1-Cs
alkylene. In embodiments, L% is independently substituted or unsubstituted C;-Ca alkylene.
In embodiments, L% is independently substituted Ci-Cs alkylene. In embodiments, L€ is
independently unsubstituted C;-Csalkylene. In embodiments, L*“ is independently
substituted or unsubstituted ethylene. In embodiments, L*C is independently substituted
ethylene. In embodiments, L€ is independently unsubstituted ethylene. In embodiments,
LC is independently substituted or unsubstituted methylene. In embodiments, L is
independently substituted methylene. In embodiments, L*C is independently unsubstituted
methylene.

[0323] Inembodiments, L€ is independently substituted or unsubstituted heteroalkylene
(e.g., 2 to 25 membered, 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6
membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, L€ is
independently substituted heteroalkylene (e.g., 2 to 25 membered, 2 to 20 membered, 2 to 12
membered, 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5
membered). In embodiments, L* is independently unsubstituted heteroalkylene (e.g., 2 to 25
membered, 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, L*C is independently
substituted or unsubstituted 2 to 25 membered heteroalkylene. In embodiments, L€ is
independently substituted 2 to 25 membered heteroalkylene. In embodiments, L is
independently unsubstituted 2 to 25 membered heteroalkylene. In embodiments, L€ is
independently substituted or unsubstituted 2 to 20 membered heteroalkylene. In
embodiments, L% is independently substituted 2 to 20 membered heteroalkylene. In
embodiments, L* is independently unsubstituted 2 to 20 membered heteroalkylene. In
embodiments, L?¢ is independently substituted or unsubstituted 2 to 12 membered
heteroalkylene. In embodiments, L*¢ is independently substituted 2 to 12 membered
heteroalkylene. In embodiments, L°C is independently unsubstituted 2 to 12 membered
heteroalkylene. In embodiments, L* is independently substituted or unsubstituted 2 to 8
membered heteroalkylene. In embodiments, L*C is independently substituted 2 to 8
membered heteroalkylene. In embodiments, L* is independently unsubstituted 2 to 8
membered heteroalkylene. In embodiments, L is independently substituted or unsubstituted

2 to 6 membered heteroalkylene. In embodiments, L*C is independently substituted 2 to 6
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membered heteroalkylene. In embodiments, L* is independently unsubstituted 2 to 6
membered heteroalkylene. In embodiments, L is independently substituted or unsubstituted
4 to 6 membered heteroalkylene. In embodiments, L*C is independently substituted 4 to 6
membered heteroalkylene. In embodiments, L* is independently unsubstituted 4 to 6
membered heteroalkylene. In embodiments, L* is independently substituted or unsubstituted
2 to 3 membered heteroalkylene. In embodiments, L*C is independently substituted 2 to 3
membered heteroalkylene. In embodiments, L* is independently unsubstituted 2 to 3
membered heteroalkylene. In embodiments, L is independently substituted or unsubstituted
4 to 5 membered heteroalkylene. In embodiments, LC is independently substituted 4 to 5
membered heteroalkylene. In embodiments, L*C is independently unsubstituted 4 to 5
membered heteroalkylene.

[0324] In embodiments, L is independently substituted or unsubstituted
cyclocycloalkylene (e.g., C3-Cio, C3-Cs, C3-Ceq, C4-Cs, or Cs5-Cg). In embodiments, L*Cis
independently substituted cyclocycloalkylene (e.g., C3-Cio, C3-Cs, C3-Cg, C4-Cs, or Cs-Ce).
In embodiments, L% is independently unsubstituted cyclocycloalkylene (e.g., C3-Cio, C3-Cs,
C3-Cs, C4-Cs, or Cs5-Ce). In embodiments, L is independently substituted or unsubstituted
C3-Ciocycloalkylene. In embodiments, L is independently substituted C3-Cio
cycloalkylene. In embodiments, L% is independently unsubstituted C3-Cio cycloalkylene. In
embodiments, L* is independently substituted or unsubstituted C3-Cs cycloalkylene. In
embodiments, L is independently substituted C3-Cs cycloalkylene. In embodiments, L*C is
independently unsubstituted C3-Cs cycloalkylene. In embodiments, L€ is independently
substituted or unsubstituted C3-Cs cycloalkylene. In embodiments, L*C is independently
substituted C3-Cecycloalkylene. In embodiments, L>¢ is independently unsubstituted C3-Cs
cycloalkylene. In embodiments, L*C is independently substituted or unsubstituted C4-C
cycloalkylene. In embodiments, L is independently substituted C4-Cg cycloalkylene. In
embodiments, L* is independently unsubstituted Cs-Cs cycloalkylene. In embodiments, L*¢
is independently substituted or unsubstituted Cs-Cs cycloalkylene. In embodiments, L* is
independently substituted Cs-Cs cycloalkylene. In embodiments, L* is independently
unsubstituted Cs-Co cycloalkylene. In embodiments, L*C is independently substituted or
unsubstituted hexylene. In embodiments, L is independently substituted hexylene. In
embodiments, L°¢ is independently unsubstituted hexylene.

[0325] In embodiments, L€ is independently substituted or unsubstituted

heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8 membered, 3 to 6 membered, 4 to 6
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membered, 4 to 5 membered, or 5 to 6 membered). In embodiments, L*C is independently
substituted heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8 membered, 3 to 6 membered,
4 to 6 membered, 4 to 5 membered, or 5 to 6 membered). In embodiments, L€ is
independently unsubstituted heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8 membered, 3
to 6 membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered). In embodiments,
L?C is independently substituted or unsubstituted 3 to 10 membered heterocycloalkylene. In
embodiments, L% is independently substituted 3 to 10 membered heterocycloalkylene. In
embodiments, L% is independently unsubstituted 3 to 10 membered heterocycloalkylene. In
embodiments, L* is independently substituted or unsubstituted 3 to 8 membered
heterocycloalkylene. In embodiments, L€ is independently substituted 3 to 8 membered
heterocycloalkylene. In embodiments, L>“ is independently unsubstituted 3 to 8 membered
heterocycloalkylene. In embodiments, L?C is independently substituted or unsubstituted 3 to
6 membered heterocycloalkylene. In embodiments, L is independently substituted 3 to 6
membered heterocycloalkylene. In embodiments, L*“ is independently unsubstituted 3 to 6
membered heterocycloalkylene. In embodiments, L*¢ is independently substituted or
unsubstituted 4 to 6 membered heterocycloalkylene. In embodiments, L*C is independently
substituted 4 to 6 membered heterocycloalkylene. In embodiments, L* is independently
unsubstituted 4 to 6 membered heterocycloalkylene. In embodiments, L*¢ is independently
substituted or unsubstituted 4 to 5 membered heterocycloalkylene. In embodiments, L* is
independently substituted 4 to 5 membered heterocycloalkylene. In embodiments, L* is
independently unsubstituted 4 to 5 membered heterocycloalkylene. In embodiments, L*C is
independently substituted or unsubstituted 5 to 6 membered heterocycloalkylene. In
embodiments, L% is independently substituted 5 to 6 membered heterocycloalkylene. In
embodiments, L% is independently unsubstituted 5 to 6 membered heterocycloalkylene.
[0326] In embodiments, L* is independently substituted or unsubstituted arylene. In
embodiments, L?¢ is independently substituted or unsubstituted arylene (e.g., C6-Ci2, C6-Cio,
or phenyl). In embodiments, L?¢ is independently substituted arylene (e.g., C¢-Ci2, C6-Cio, or
phenyl). In embodiments, L?¢ is independently unsubstituted arylene (e.g., C6-C12, C¢-C10, or
phenyl). In embodiments, L€ is independently substituted or unsubstituted Cs-C12 arylene.
In embodiments, L* is independently substituted C¢-C1 arylene. In embodiments, L*C is
independently unsubstituted C¢-C12 arylene. In embodiments, L*C is independently
substituted or unsubstituted C¢-Cio arylene. In embodiments, L€ is independently substituted

Cs-Cioarylene. In embodiments, L€ is independently unsubstituted C¢-C1o arylene. In
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embodiments, L* is independently substituted or unsubstituted phenylene. In embodiments,
L>¢ is independently substituted phenylene. In embodiments, L*C is independently
unsubstituted phenylene. In embodiments, L*C is independently substituted or unsubstituted
biphenylene. In embodiments, L is independently substituted biphenylene. In
embodiments, L% is independently unsubstituted biphenylene. In embodiments, L*¢ is
independently substituted or unsubstituted naphthylene. In embodiments, L is
independently substituted naphthylene. In embodiments, L*¢ is independently unsubstituted
naphthylene.

[0327] In embodiments, L* is independently substituted or unsubstituted heteroarylene. In
embodiments, L is independently substituted heteroarylene. In embodiments, L is
independently unsubstituted heteroarylene. In embodiments, L°C is independently substituted
or unsubstituted heteroarylene (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9 membered,
or 5 to 6 membered). In embodiments, L*° is independently substituted heteroarylene (e.g., 5
to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered). In
embodiments, L% is independently unsubstituted heteroarylene (e.g., 5 to 12 membered, 5 to
10 membered, 5 to 9 membered, or 5 to 6 membered). In embodiments, L*C is independently
substituted or unsubstituted 5 to 12 membered heteroarylene. In embodiments, L*C is
independently substituted 5 to 12 membered heteroarylene. In embodiments, L*C is
independently unsubstituted 5 to 12 membered heteroarylene. In embodiments, L*C is
independently substituted or unsubstituted 5 to 10 membered heteroarylene. In embodiments,
L€ is independently substituted 5 to 10 membered heteroarylene. In embodiments, L2 is
independently unsubstituted 5 to 10 membered heteroarylene. In embodiments, L*C is
independently substituted or unsubstituted 5 to 9 membered heteroarylene. In embodiments,
L€ is independently substituted 5 to 9 membered heteroarylene. In embodiments, L€ is
independently unsubstituted 5 to 9 membered heteroarylene. In embodiments, L* is
independently substituted or unsubstituted 5 to 6 membered heteroarylene. In embodiments,
L*C is independently substituted 5 to 6 membered heteroarylene. In embodiments, L*C is
independently unsubstituted 5 to 6 membered heteroarylene.

[0328] In embodiments, L2 is independently a bond. In embodiments, L s
independently -NH-. In embodiments, L is independently -O-. In embodiments, L? is
independently -S-. In embodiments, L*" is independently -C(O)-. In embodiments, L*" is
independently -NHC(O)-. In embodiments, L?® is independently -S(0).C(O)-. In

embodiments, L*" is independently -OPO»-O-. In embodiments, L" is
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independently -OP(S)(0)-O-. In embodiments, L?® is independently -OP(S)>-O-. In
embodiments, L?° is independently -S(O)NH-. In embodiments, L?P is independently
-NHC(O)NH-. In embodiments, L*" is independently -C(O)O-. In embodiments, L is
independently -OC(O)-. In embodiments, L" is independently ~C(O)NH-. In embodiments,
L?P is not a bond.

[0329] In embodiments, L*" is independently substituted or unsubstituted alkylene (e.g.,
C1-Cas, C1-Cao, C1-C12, C1-Cs, C1-Cs, C1-C4, or C1-C2). In embodiments, L?° is
independently substituted alkylene (e.g., C1-Cas, C1-Cao, C1-Ci2, C1-Cs, C1-Cs, C1-Cs, or Ci-
C>»). In embodiments, LP is independently unsubstituted alkylene (e.g., Ci-Cas, C1-C2o, Ci-
Ci2, C1-Cs, C1-Cg, C1-C4, or C1-C2). In embodiments, L?P is independently substituted or
unsubstituted Ci-Cas alkylene. In embodiments, L?" is independently substituted Ci-Cas
alkylene. In embodiments, L?" is independently unsubstituted Ci-Cas alkylene. In
embodiments, L?° is independently substituted or unsubstituted Ci-Cao alkylene. In
embodiments, L*" is independently substituted Ci-Cao alkylene. In embodiments, L*" is
independently unsubstituted Ci-Cao alkylene. In embodiments, " is independently
substituted or unsubstituted Ci-Ci2 alkylene. In embodiments, L is independently
substituted Ci-C12 alkylene. In embodiments, L*® is independently unsubstituted Ci-Ci2
alkylene. In embodiments, L?" is independently substituted or unsubstituted C;-Cs alkylene.
In embodiments, LP is independently substituted C1-Cg alkylene. In embodiments, L?° is
independently unsubstituted C;-Cs alkylene. In embodiments, L?? is independently
substituted or unsubstituted C1-Ce alkylene. In embodiments, L? is independently
substituted Ci-Cg alkylene. In embodiments, L is independently unsubstituted Ci-Cs
alkylene. In embodiments, L?° is independently substituted or unsubstituted Ci-Cs alkylene.
In embodiments, L is independently substituted C1-C4 alkylene. In embodiments, L*° is
independently unsubstituted C-Cs alkylene. In embodiments, L?? is independently
substituted or unsubstituted ethylene. In embodiments, L?? is independently substituted
ethylene. In embodiments, L is independently unsubstituted ethylene. In embodiments,
L?P is independently substituted or unsubstituted methylene. In embodiments, L? is
independently substituted methylene. In embodiments, L?" is independently unsubstituted
methylene.

[0330] In embodiments, L?? is independently substituted or unsubstituted heteroalkylene
(e.g., 2 to 25 membered, 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6

membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, L?" is
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independently substituted heteroalkylene (e.g., 2 to 25 membered, 2 to 20 membered, 2 to 12
membered, 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5
membered). In embodiments, L is independently unsubstituted heteroalkylene (e.g., 2 to 25
membered, 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, L is independently
substituted or unsubstituted 2 to 25 membered heteroalkylene. In embodiments, L? is
independently substituted 2 to 25 membered heteroalkylene. In embodiments, L*P is
independently unsubstituted 2 to 25 membered heteroalkylene. In embodiments, L*° is
independently substituted or unsubstituted 2 to 20 membered heteroalkylene. In
embodiments, L?° is independently substituted 2 to 20 membered heteroalkylene. In
embodiments, L is independently unsubstituted 2 to 20 membered heteroalkylene. In
embodiments, L is independently substituted or unsubstituted 2 to 12 membered
heteroalkylene. In embodiments, L?P is independently substituted 2 to 12 membered
heteroalkylene. In embodiments, L?? is independently unsubstituted 2 to 12 membered
heteroalkylene. In embodiments, L?P is independently substituted or unsubstituted 2 to 8
membered heteroalkylene. In embodiments, L*° is independently substituted 2 to 8
membered heteroalkylene. In embodiments, L*" is independently unsubstituted 2 to 8
membered heteroalkylene. In embodiments, L?° is independently substituted or unsubstituted
2 to 6 membered heteroalkylene. In embodiments, L*” is independently substituted 2 to 6
membered heteroalkylene. In embodiments, L*" is independently unsubstituted 2 to 6
membered heteroalkylene. In embodiments, L is independently substituted or unsubstituted
4 to 6 membered heteroalkylene. In embodiments, L*” is independently substituted 4 to 6
membered heteroalkylene. In embodiments, L is independently unsubstituted 4 to 6
membered heteroalkylene. In embodiments, L is independently substituted or unsubstituted
2 to 3 membered heteroalkylene. In embodiments, L*” is independently substituted 2 to 3
membered heteroalkylene. In embodiments, L?P is independently unsubstituted 2 to 3
membered heteroalkylene. In embodiments, L is independently substituted or unsubstituted
4 to 5 membered heteroalkylene. In embodiments, L*” is independently substituted 4 to 5
membered heteroalkylene. In embodiments, L" is independently unsubstituted 4 to 5
membered heteroalkylene.

[0331] Inembodiments, L?P is independently substituted or unsubstituted
cyclocycloalkylene (e.g., C3-Cio, C3-Cs, C3-Cq, C4-Cs, or Cs5-Cg). In embodiments, L2 s
independently substituted cyclocycloalkylene (e.g., C3-Cio, C3-Cs, C3-Cs, C4-Cs, or Cs-Ce).
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In embodiments, L?" is independently unsubstituted cyclocycloalkylene (e.g., C3-C1o, C3-Cs,
C3-Cs, C4-Cs, or Cs-Cs). In embodiments, L?P is independently substituted or unsubstituted
C3-Ciocycloalkylene. In embodiments, L is independently substituted C3-Cio
cycloalkylene. In embodiments, L?P is independently unsubstituted C3-Cio cycloalkylene. In
embodiments, L is independently substituted or unsubstituted C3-Cs cycloalkylene. In
embodiments, L*" is independently substituted C3-Cs cycloalkylene. In embodiments, L® is
independently unsubstituted C3-Cs cycloalkylene. In embodiments, L?P is independently
substituted or unsubstituted C3-Cs cycloalkylene. In embodiments, L*" is independently
substituted C3-Cg cycloalkylene. In embodiments, LP is independently unsubstituted C3-Cs
cycloalkylene. In embodiments, L?" is independently substituted or unsubstituted C4-Ce
cycloalkylene. In embodiments, L?" is independently substituted C4-Cs cycloalkylene. In
embodiments, L is independently unsubstituted C4-Cs cycloalkylene. In embodiments, L*°
is independently substituted or unsubstituted Cs-Cs cycloalkylene. In embodiments, L*" is
independently substituted Cs-Cs cycloalkylene. In embodiments, L? is independently

unsubstituted Cs-Cg cycloalkylene. In embodiments, L*P

is independently substituted or
unsubstituted hexylene. In embodiments, L?" is independently substituted hexylene. In
embodiments, L is independently unsubstituted hexylene.

[0332] In embodiments, L?P is independently substituted or unsubstituted
heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8 membered, 3 to 6 membered, 4 to 6
membered, 4 to 5 membered, or 5 to 6 membered). In embodiments, L is independently
substituted heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8 membered, 3 to 6 membered,
4 to 6 membered, 4 to 5 membered, or 5 to 6 membered). In embodiments, L?° is
independently unsubstituted heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8 membered, 3
to 6 membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered). In embodiments,
L?P is independently substituted or unsubstituted 3 to 10 membered heterocycloalkylene. In
embodiments, L?? is independently substituted 3 to 10 membered heterocycloalkylene. In
embodiments, L is independently unsubstituted 3 to 10 membered heterocycloalkylene. In
embodiments, L*" is independently substituted or unsubstituted 3 to 8 membered
heterocycloalkylene. In embodiments, L2 is independently substituted 3 to 8 membered
heterocycloalkylene. In embodiments, L?P is independently unsubstituted 3 to 8 membered
heterocycloalkylene. In embodiments, L? is independently substituted or unsubstituted 3 to
6 membered heterocycloalkylene. In embodiments, L2 is independently substituted 3 to 6

membered heterocycloalkylene. In embodiments, L? is independently unsubstituted 3 to 6
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membered heterocycloalkylene. In embodiments, L?° is independently substituted or
unsubstituted 4 to 6 membered heterocycloalkylene. In embodiments, L*" is independently
substituted 4 to 6 membered heterocycloalkylene. In embodiments, L*" is independently
unsubstituted 4 to 6 membered heterocycloalkylene. In embodiments, L*" is independently
substituted or unsubstituted 4 to 5 membered heterocycloalkylene. In embodiments, L is
independently substituted 4 to 5 membered heterocycloalkylene. In embodiments, L? is
independently unsubstituted 4 to 5 membered heterocycloalkylene. In embodiments, L is
independently substituted or unsubstituted 5 to 6 membered heterocycloalkylene. In
embodiments, L" is independently substituted 5 to 6 membered heterocycloalkylene. In
embodiments, L?" is independently unsubstituted 5 to 6 membered heterocycloalkylene.
[0333] In embodiments, L*P is independently substituted or unsubstituted arylene. In
embodiments, L is independently substituted or unsubstituted arylene (e.g., C-C12, C6-Cio,
or phenyl). In embodiments, L2 is independently substituted arylene (e.g., C6-Ci2, Co-Cio, or
phenyl). In embodiments, L?? is independently unsubstituted arylene (e.g., C6-Ci2, C6-Cio, or
phenyl). In embodiments, L?P is independently substituted or unsubstituted Cs-C12 arylene.
In embodiments, L is independently substituted Cs-Ci2 arylene. In embodiments, L*P is
independently unsubstituted Cs-C12 arylene. In embodiments, L? is independently
substituted or unsubstituted C¢-Cio arylene. In embodiments, L is independently substituted
Cs-Croarylene. In embodiments, L?P is independently unsubstituted Cs-Cio arylene. In
embodiments, L is independently substituted or unsubstituted phenylene. In embodiments,
L?P is independently substituted phenylene. In embodiments, L?" is independently
unsubstituted phenylene. In embodiments, L*" is independently substituted or unsubstituted
biphenylene. In embodiments, L?° is independently substituted biphenylene. In
embodiments, L is independently unsubstituted biphenylene. In embodiments, L?® is
independently substituted or unsubstituted naphthylene. In embodiments, L2 is
independently substituted naphthylene. In embodiments, L?" is independently unsubstituted
naphthylene.

[0334] In embodiments, L*? is independently substituted or unsubstituted heteroarylene. In
embodiments, L is independently substituted heteroarylene. In embodiments, L is
independently unsubstituted heteroarylene. In embodiments, L is independently substituted
or unsubstituted heteroarylene (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9 membered,
or 5 to 6 membered). In embodiments, L is independently substituted heteroarylene (e.g., 5

to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered). In
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embodiments, L is independently unsubstituted heteroarylene (e.g., 5 to 12 membered, 5 to
10 membered, 5 to 9 membered, or 5 to 6 membered). In embodiments, L?° is independently
substituted or unsubstituted 5 to 12 membered heteroarylene. In embodiments, L*° is
independently substituted 5 to 12 membered heteroarylene. In embodiments, L is
independently unsubstituted 5 to 12 membered heteroarylene. In embodiments, L is
independently substituted or unsubstituted 5 to 10 membered heteroarylene. In embodiments,
L°P is independently substituted 5 to 10 membered heteroarylene. In embodiments, L is
independently unsubstituted 5 to 10 membered heteroarylene. In embodiments, L is
independently substituted or unsubstituted 5 to 9 membered heteroarylene. In embodiments,
L?P is independently substituted 5 to 9 membered heteroarylene. In embodiments, L?P is
independently unsubstituted 5 to 9 membered heteroarylene. In embodiments, L° is
independently substituted or unsubstituted 5 to 6 membered heteroarylene. In embodiments,
L?P is independently substituted 5 to 6 membered heteroarylene. In embodiments, L is
independently unsubstituted 5 to 6 membered heteroarylene.

[0335] In embodiments, L is independently a bond. In embodiments, L2 is
independently -NH-. In embodiments, L*F is independently -O-. In embodiments, L is
independently -S-. In embodiments, L?* is independently -C(O)-. In embodiments, L** is
independently -NHC(O)-. In embodiments, L is independently -S(0).C(O)-. In
embodiments, L** is independently -OPQ,-O-. In embodiments, L*F is

independently -OP(S)(0)-O-. In embodiments, L* is independently -OP(S)-O-. In
embodiments, L? is independently -S(O)NH-. In embodiments, L€ is independently
-NHC(O)NH-. In embodiments, L** is independently -C(O)O-. In embodiments, L*F is
independently -OC(O)-. In embodiments, L€ is independently ~C(O)NH-. In embodiments,
L is not a bond.

[0336] In embodiments, L is independently substituted or unsubstituted alkylene (e.g.,
C1-Cas, C1-Cao, C1-C12, C1-Cs, C1-Cs, C1-Ca, or C1-C2). In embodiments, L is
independently substituted alkylene (e.g., C1-Cas, C1-Cao, C1-Ci2, C1-Cs, C1-Cs, C1-Cs, or Ci-
C>»). In embodiments, L?F is independently unsubstituted alkylene (e.g., C1-Cas, Ci-Cao, Ci-
C1a2, C1-Cg, C1-C¢, C1-C4, or C1-C2). In embodiments, L% is independently substituted or
unsubstituted Ci-Cas alkylene. In embodiments, L*F is independently substituted C;-Cas
alkylene. In embodiments, L% is independently unsubstituted Ci-Cas alkylene. In
embodiments, L?® is independently substituted or unsubstituted Ci-Cao alkylene. In

embodiments, L* is independently substituted C;-Cao alkylene. In embodiments, L is
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independently unsubstituted Ci-Cao alkylene. In embodiments, L is independently
substituted or unsubstituted C;-C12 alkylene. In embodiments, L€ is independently
substituted Ci-Ci2 alkylene. In embodiments, L*F is independently unsubstituted C1-Ci2
alkylene. In embodiments, L% is independently substituted or unsubstituted C1-Cs alkylene.
In embodiments, L is independently substituted C;-Cs alkylene. In embodiments, L% is
independently unsubstituted C;-Cs alkylene. In embodiments, L?* is independently
substituted or unsubstituted Ci-Cg alkylene. In embodiments, L* is independently
substituted Ci-Ce alkylene. In embodiments, L€ is independently unsubstituted C1-Ce
alkylene. In embodiments, L is independently substituted or unsubstituted C;-C4 alkylene.
In embodiments, L is independently substituted C;-Ca alkylene. In embodiments, L% is
independently unsubstituted C;-C4 alkylene. In embodiments, L is independently
substituted or unsubstituted ethylene. In embodiments, L*® is independently substituted
ethylene. In embodiments, L is independently unsubstituted ethylene. In embodiments, L€
is independently substituted or unsubstituted methylene. In embodiments, L% is
independently substituted methylene. In embodiments, L*t is independently unsubstituted
methylene.

[0337] In embodiments, L is independently substituted or unsubstituted heteroalkylene
(e.g., 2 to 25 membered, 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6
membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, L*F is
independently substituted heteroalkylene (e.g., 2 to 25 membered, 2 to 20 membered, 2 to 12
membered, 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5
membered). In embodiments, L** is independently unsubstituted heteroalkylene (e.g., 2 to 25
membered, 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, L* is independently
substituted or unsubstituted 2 to 25 membered heteroalkylene. In embodiments, L is
independently substituted 2 to 25 membered heteroalkylene. In embodiments, L% is
independently unsubstituted 2 to 25 membered heteroalkylene. In embodiments, L is
independently substituted or unsubstituted 2 to 20 membered heteroalkylene. In
embodiments, L*® is independently substituted 2 to 20 membered heteroalkylene. In
embodiments, L*® is independently unsubstituted 2 to 20 membered heteroalkylene. In
embodiments, L is independently substituted or unsubstituted 2 to 12 membered
heteroalkylene. In embodiments, L is independently substituted 2 to 12 membered

heteroalkylene. In embodiments, L?F is independently unsubstituted 2 to 12 membered
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heteroalkylene. In embodiments, L?E is independently substituted or unsubstituted 2 to 8
membered heteroalkylene. In embodiments, L is independently substituted 2 to 8
membered heteroalkylene. In embodiments, L*® is independently unsubstituted 2 to 8
membered heteroalkylene. In embodiments, L€ is independently substituted or unsubstituted
2 to 6 membered heteroalkylene. In embodiments, L*€ is independently substituted 2 to 6
membered heteroalkylene. In embodiments, L** is independently unsubstituted 2 to 6
membered heteroalkylene. In embodiments, L*E is independently substituted or unsubstituted
4 to 6 membered heteroalkylene. In embodiments, L*€ is independently substituted 4 to 6
membered heteroalkylene. In embodiments, L is independently unsubstituted 4 to 6
membered heteroalkylene. In embodiments, L is independently substituted or unsubstituted
2 to 3 membered heteroalkylene. In embodiments, L is independently substituted 2 to 3
membered heteroalkylene. In embodiments, L is independently unsubstituted 2 to 3
membered heteroalkylene. In embodiments, L is independently substituted or unsubstituted
4 to 5 membered heteroalkylene. In embodiments, L*® is independently substituted 4 to 5
membered heteroalkylene. In embodiments, L* is independently unsubstituted 4 to 5
membered heteroalkylene.

[0338] Inembodiments, L7 is independently substituted or unsubstituted
cyclocycloalkylene (e.g., C3-Cio, C3-Cs, C3-Cs, C4-Cs, or Cs5-Cs). In embodiments, L% s
independently substituted cyclocycloalkylene (e.g., C3-Cio, C3-Cs, C3-Cg, C4-Cs, or Cs-Ce).

In embodiments, L is independently unsubstituted cyclocycloalkylene (e.g., C3-Cio, C3-Cs,
C3-Cs, C4-Cs, or Cs5-Ce). In embodiments, L2 is independently substituted or unsubstituted
C3-Ciocycloalkylene. In embodiments, L is independently substituted C3-C1o
cycloalkylene. In embodiments, L?E is independently unsubstituted C3-Cio cycloalkylene. In
embodiments, L*® is independently substituted or unsubstituted C3-Cg cycloalkylene. In
embodiments, L* is independently substituted C3-Cs cycloalkylene. In embodiments, L is
independently unsubstituted C3-Cs cycloalkylene. In embodiments, L?F is independently
substituted or unsubstituted C3-Cs cycloalkylene. In embodiments, L*® is independently
substituted C3-Cg cycloalkylene. In embodiments, L°F is independently unsubstituted C3-Cg
cycloalkylene. In embodiments, L?F is independently substituted or unsubstituted C4-Cs
cycloalkylene. In embodiments, L*F is independently substituted C4-Cg cycloalkylene. In
embodiments, L is independently unsubstituted C4-Cs cycloalkylene. In embodiments, L%
is independently substituted or unsubstituted Cs-Cs cycloalkylene. In embodiments, L is

independently substituted Cs-Cs cycloalkylene. In embodiments, L** is independently
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unsubstituted Cs-Cg cycloalkylene. In embodiments, L*F is independently substituted or
unsubstituted hexylene. In embodiments, L is independently substituted hexylene. In
embodiments, L% is independently unsubstituted hexylene.

[0339] Inembodiments, L?F is independently substituted or unsubstituted
heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8 membered, 3 to 6 membered, 4 to 6
membered, 4 to 5 membered, or 5 to 6 membered). In embodiments, L is independently
substituted heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8 membered, 3 to 6 membered,
4 to 6 membered, 4 to 5 membered, or 5 to 6 membered). In embodiments, L?F is
independently unsubstituted heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8 membered, 3
to 6 membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered). In embodiments,
L is independently substituted or unsubstituted 3 to 10 membered heterocycloalkylene. In
embodiments, L is independently substituted 3 to 10 membered heterocycloalkylene. In
embodiments, L?® is independently unsubstituted 3 to 10 membered heterocycloalkylene. In
embodiments, L** is independently substituted or unsubstituted 3 to 8 membered
heterocycloalkylene. In embodiments, L2 is independently substituted 3 to 8 membered
heterocycloalkylene. In embodiments, L€ is independently unsubstituted 3 to 8 membered
heterocycloalkylene. In embodiments, L?* is independently substituted or unsubstituted 3 to
6 membered heterocycloalkylene. In embodiments, L?® is independently substituted 3 to 6
membered heterocycloalkylene. In embodiments, L is independently unsubstituted 3 to 6
membered heterocycloalkylene. In embodiments, L is independently substituted or
unsubstituted 4 to 6 membered heterocycloalkylene. In embodiments, L*® is independently
substituted 4 to 6 membered heterocycloalkylene. In embodiments, L*® is independently
unsubstituted 4 to 6 membered heterocycloalkylene. In embodiments, L*F is independently
substituted or unsubstituted 4 to 5 membered heterocycloalkylene. In embodiments, L is
independently substituted 4 to 5 membered heterocycloalkylene. In embodiments, L? is
independently unsubstituted 4 to 5 membered heterocycloalkylene. In embodiments, L*% is
independently substituted or unsubstituted 5 to 6 membered heterocycloalkylene. In
embodiments, L* is independently substituted 5 to 6 membered heterocycloalkylene. In
embodiments, L?® is independently unsubstituted 5 to 6 membered heterocycloalkylene.
[0340] In embodiments, L is independently substituted or unsubstituted arylene. In
embodiments, L is independently substituted or unsubstituted arylene (e.g., Cs-C12, Co-Cio,
or phenyl). In embodiments, L% is independently substituted arylene (e.g., C6-C12, C6-C1o, or

phenyl). In embodiments, L is independently unsubstituted arylene (e.g., C-C12, C6-Cio, or
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phenyl). In embodiments, L? is independently substituted or unsubstituted C¢-C12 arylene.
In embodiments, L% is independently substituted Cs-C12 arylene. In embodiments, L% is
independently unsubstituted Cs-C12 arylene. In embodiments, L is independently
substituted or unsubstituted C¢-Cio arylene. In embodiments, L*F is independently substituted
Cs-Croarylene. In embodiments, L*F is independently unsubstituted Cs-Cio arylene. In
embodiments, L% is independently substituted or unsubstituted phenylene. In embodiments,
Lt is independently substituted phenylene. In embodiments, L*t is independently
unsubstituted phenylene. In embodiments, L?F is independently substituted or unsubstituted
biphenylene. In embodiments, L*® is independently substituted biphenylene. In
embodiments, L is independently unsubstituted biphenylene. In embodiments, L% is
independently substituted or unsubstituted naphthylene. In embodiments, L is
independently substituted naphthylene. In embodiments, L’ is independently unsubstituted
naphthylene.

[0341] In embodiments, L** is independently substituted or unsubstituted heteroarylene. In
embodiments, L is independently substituted heteroarylene. In embodiments, L2 is
independently unsubstituted heteroarylene. In embodiments, L is independently substituted
or unsubstituted heteroarylene (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9 membered,
or 5 to 6 membered). In embodiments, L% is independently substituted heteroarylene (e.g., 5
to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered). In
embodiments, L* is independently unsubstituted heteroarylene (e.g., 5 to 12 membered, 5 to
10 membered, 5 to 9 membered, or 5 to 6 membered). In embodiments, L? is independently
substituted or unsubstituted 5 to 12 membered heteroarylene. In embodiments, L is
independently substituted 5 to 12 membered heteroarylene. In embodiments, L is
independently unsubstituted 5 to 12 membered heteroarylene. In embodiments, L*F is
independently substituted or unsubstituted 5 to 10 membered heteroarylene. In embodiments,
L?E is independently substituted 5 to 10 membered heteroarylene. In embodiments, Lt is
independently unsubstituted 5 to 10 membered heteroarylene. In embodiments, L*F is
independently substituted or unsubstituted 5 to 9 membered heteroarylene. In embodiments,
L is independently substituted 5 to 9 membered heteroarylene. In embodiments, L€ is
independently unsubstituted 5 to 9 membered heteroarylene. In embodiments, L is
independently substituted or unsubstituted 5 to 6 membered heteroarylene. In embodiments,
L is independently substituted 5 to 6 membered heteroarylene. In embodiments, L€ is

independently unsubstituted 5 to 6 membered heteroarylene.
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[0342] In embodiments, L? is independently —-L!2-NH-C(O)- or -L!2-C(O)-NH-, and L? is
independently substituted or unsubstituted C1-Cao alkylene, substituted or unsubstituted 2-20
membered heteroalkylene, or substituted or unsubstituted 2-20 membered heteroalkenylene.
[0343] In embodiments, L'? is independently substituted or unsubstituted alkylene (e.g., Ci-
Cap, C1-C12, C1-Cg, C1-Cs, C1-Ca, or C1-Ca). In embodiments, L'? is independently
substituted alkylene (e.g., C1-Cao, C1-C12, C1-Cg, C1-Cs, C1-C4, or C1-C2). In embodiments,
L!? is independently unsubstituted alkylene (e.g., C1-Cao, C1-C12, C1-Cs, C1-Cs, C1-Ca, or Ci-
C»). In embodiments, L!? is independently substituted or unsubstituted C1-Cap alkylene. In
embodiments, L'? is independently substituted C-Cao alkylene. In embodiments, L' is
independently unsubstituted C;-Cao alkylene. In embodiments, L'? is independently
substituted or unsubstituted Ci-C12 alkylene. In embodiments, L!? is independently
substituted Ci-Cr2 alkylene. In embodiments, L'? is independently unsubstituted C;-C12
alkylene. In embodiments, L'? is independently substituted or unsubstituted C;-Cs alkylene.
In embodiments, L'? is independently substituted Ci-Cs alkylene. In embodiments, L'? is
independently unsubstituted Ci-Cgalkylene. In embodiments, L!? is independently
substituted or unsubstituted Ci-Co alkylene. In embodiments, L' is independently substituted
Ci-Csalkylene. In embodiments, L!? is independently unsubstituted Ci-Ce alkylene. In
embodiments, L'? is independently substituted or unsubstituted C;-Cs alkylene. In
embodiments, L'? is independently substituted C1-C4 alkylene. In embodiments, L'? is
independently unsubstituted C-Cs alkylene. In embodiments, L'? is independently
substituted or unsubstituted ethylene. In embodiments, L!? is independently substituted
ethylene. In embodiments, L!? is independently unsubstituted ethylene. In embodiments, L!?
is independently substituted or unsubstituted methylene. In embodiments, L!?is
independently substituted methylene. In embodiments, L'? is independently unsubstituted
methylene.

[0344] In embodiments, L!? is independently substituted or unsubstituted heteroalkylene
(e.g., 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, L'? is independently
substituted heteroalkylene (e.g., 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to
6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, L'?
is independently unsubstituted heteroalkylene (e.g., 2 to 20 membered, 2 to 12 membered, 2
to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5 membered).

In embodiments, L!? is independently substituted or unsubstituted 2 to 20 membered
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heteroalkylene. In embodiments, L'? is independently substituted 2 to 20 membered
heteroalkylene. In embodiments, L'? is independently unsubstituted 2 to 20 membered
heteroalkylene. In embodiments, L' is independently substituted or unsubstituted 2 to 12
membered heteroalkylene. In embodiments, L'? is independently substituted 2 to 12
membered heteroalkylene. In embodiments, L'? is independently unsubstituted 2 to 12
membered heteroalkylene. In embodiments, L'? is independently substituted or unsubstituted
2 to 8 membered heteroalkylene. In embodiments, L' is independently substituted 2 to 8
membered heteroalkylene. In embodiments, L!? is independently unsubstituted 2 to 8
membered heteroalkylene. In embodiments, L'? is independently substituted or unsubstituted
2 to 6 membered heteroalkylene. In embodiments, L!? is independently substituted 2 to 6
membered heteroalkylene. In embodiments, L!? is independently unsubstituted 2 to 6
membered heteroalkylene. In embodiments, L'? is independently substituted or unsubstituted
4 to 6 membered heteroalkylene. In embodiments, L!? is independently substituted 4 to 6
membered heteroalkylene. In embodiments, L!? is independently unsubstituted 4 to 6
membered heteroalkylene. In embodiments, L'? is independently substituted or unsubstituted
2 to 3 membered heteroalkylene. In embodiments, L!? is independently substituted 2 to 3
membered heteroalkylene. In embodiments, L'? is independently unsubstituted 2 to 3
membered heteroalkylene. In embodiments, L'? is independently substituted or unsubstituted
4 to 5 membered heteroalkylene. In embodiments, L!? is independently substituted 4 to 5
membered heteroalkylene. In embodiments, L'? is independently unsubstituted 4 to 5
membered heteroalkylene.

[0345] In embodiments, L'? is independently substituted or unsubstituted heteroalkenylene
(e.g., 2 to 20 membered, 2 to 12 membered, 2 to 8§ membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, L'? is independently
substituted heteroalkenylene (e.g., 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2
to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5 membered). In embodiments,
L'? is independently unsubstituted heteroalkenylene (e.g., 2 to 20 membered, 2 to 12
membered, 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5
membered). In embodiments, L!? is independently substituted or unsubstituted 2 to 20
membered heteroalkenylene. In embodiments, L!? is independently substituted 2 to 20
membered heteroalkenylene. In embodiments, L2 is independently unsubstituted 2 to 20
membered heteroalkenylene. In embodiments, L!? is independently substituted or

unsubstituted 2 to 12 membered heteroalkenylene. In embodiments, L!? is independently
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substituted 2 to 12 membered heteroalkenylene. In embodiments, L!? is independently
unsubstituted 2 to 12 membered heteroalkenylene. In embodiments, L!? is independently
substituted or unsubstituted 2 to 8 membered heteroalkenylene. In embodiments, L'? is
independently substituted 2 to 8 membered heteroalkenylene. In embodiments, L!? is
independently unsubstituted 2 to 8 membered heteroalkenylene. In embodiments, L!? is
independently substituted or unsubstituted 2 to 6 membered heteroalkenylene. In
embodiments, L' is independently substituted 2 to 6 membered heteroalkenylene. In
embodiments, L'? is independently unsubstituted 2 to 6 membered heteroalkenylene. In
embodiments, L'? is independently substituted or unsubstituted 4 to 6 membered
heteroalkenylene. In embodiments, L'? is independently substituted 4 to 6 membered
heteroalkenylene. In embodiments, L'? is independently unsubstituted 4 to 6 membered
heteroalkenylene. In embodiments, L!? is independently substituted or unsubstituted 2 to 3
membered heteroalkenylene. In embodiments, L!? is independently substituted 2 to 3
membered heteroalkenylene. In embodiments, L!? is independently unsubstituted 2 to 3
membered heteroalkenylene. In embodiments, L!? is independently substituted or
unsubstituted 4 to 5 membered heteroalkenylene. In embodiments, L2 is independently
substituted 4 to 5 membered heteroalkenylene. In embodiments, L'? is independently
unsubstituted 4 to 5 membered heteroalkenylene.

[0346] In embodiments, L is independently —L'2-NH-C(O)-. In embodiments, L?is
independently ~L'>-C(0)-NH-. In embodiments, L'? is substituted or unsubstituted C;-Cs
alkylene. In embodiments, L!? is substituted C;-Cs alkylene. In embodiments, L!? is

unsubstituted C1-Csg alkylene.
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[0349] In embodiments, L>* is independently substituted or unsubstituted 2 to 8 membered
heteroalkylene; L2 is independently -NHC(O)- or -C(O)NH-; L* is independently
unsubstituted C;-Cs alkylene; LP is independently a bond, -NHC(O)-, or -C(O)NH-; and L*®
is independently -NHC(O)-. In embodiments, L** is independently substituted or
unsubstituted 2 to 5 membered heteroalkylene; L2 is independently -NHC(O)- or -C(O)NH-;
L?C is independently unsubstituted C;-Cs alkylene; L?? is independently a bond, -NHC(O)-,
or —-C(O)NH-; and L*t is independently -NHC(O)-. In embodiments, L** is independently
unsubstituted 4 to 5 membered heteroalkylene; L2 is independently -NHC(O)- or -C(O)NH-;
L?¢ is independently unsubstituted C;-Cs alkylene; L is independently a bond; and L* is
independently -NHC(O)-.

[0350] In embodiments, L3 is independently -NHC(O)-, —C(O)NH-, substituted or
unsubstituted alkylene, or substituted or unsubstituted heteroalkylene. In embodiments, L is
independently -NHC(O)-. In embodiments, L3 is independently -C(O)NH-. In
embodiments, L3 is substituted or unsubstituted alkylene. In embodiments, L3 is substituted
or unsubstituted heteroalkylene.

[0351] In embodiments, L? is independently substituted or unsubstituted alkylene (e.g., Ci-
Ca0, C1-Ci2, C1-Cs, C1-Cs, C1-C4, or C1-C2). In embodiments, L? is independently substituted
alkylene (e.g., C1-Cao, C1-Ci2, C1-Cs, C1-C¢, C1-C4, or C1-C2). In embodiments, L3is
independently unsubstituted alkylene (e.g., C1-Cao, C1-Ci2, C1-Cs, C1-Ce, C1-Cs, or C1-C2). In
embodiments, L? is independently substituted or unsubstituted Ci-Cao alkylene. In
embodiments, L? is independently substituted C1-Cao alkylene. In embodiments, L3 is
independently unsubstituted C;-Ca alkylene. In embodiments, L? is independently
substituted or unsubstituted Ci-C12 alkylene. In embodiments, L is independently substituted
Ci-Cr2alkylene. In embodiments, L? is independently unsubstituted Ci-Ci» alkylene. In
embodiments, L? is independently substituted or unsubstituted Ci-Cs alkylene. In
embodiments, L? is independently substituted Ci-Cs alkylene. In embodiments, L? is
independently unsubstituted C;-Cs alkylene. In embodiments, L? is independently substituted
or unsubstituted Ci-Csalkylene. In embodiments, L? is independently substituted C-Cs
alkylene. In embodiments, L? is independently unsubstituted Ci-Co alkylene. In
embodiments, L? is independently substituted or unsubstituted Ci-Cs alkylene. In
embodiments, L3 is independently substituted Ci-Cs alkylene. In embodiments, L? is
independently unsubstituted Ci-Cs alkylene. In embodiments, L? is independently substituted

or unsubstituted ethylene. In embodiments, L* is independently substituted ethylene. In

128



WO 2023/086978 PCT/US2022/079788

embodiments, L3 is independently unsubstituted ethylene. In embodiments, L? is
independently substituted or unsubstituted methylene. In embodiments, L3 is independently
substituted methylene. In embodiments, L? is independently unsubstituted methylene.

[0352] Inembodiments, L? is independently substituted or unsubstituted heteroalkylene
(e.g., 2 to 25 membered, 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6
membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, L3 is
independently substituted heteroalkylene (e.g., 2 to 25 membered, 2 to 20 membered, 2 to 12
membered, 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5
membered). In embodiments, L? is independently unsubstituted heteroalkylene (e.g., 2 to 25
membered, 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, L? is independently
substituted or unsubstituted 2 to 25 membered heteroalkylene. In embodiments, L? is
independently substituted 2 to 25 membered heteroalkylene. In embodiments, L3 is
independently unsubstituted 2 to 25 membered heteroalkylene. In embodiments, L? is
independently substituted or unsubstituted 2 to 20 membered heteroalkylene. In
embodiments, L? is independently substituted 2 to 20 membered heteroalkylene. In
embodiments, L? is independently unsubstituted 2 to 20 membered heteroalkylene. In
embodiments, L3 is independently substituted or unsubstituted 2 to 12 membered
heteroalkylene. In embodiments, L? is independently substituted 2 to 12 membered
heteroalkylene. In embodiments, L? is independently unsubstituted 2 to 12 membered
heteroalkylene. In embodiments, L? is independently substituted or unsubstituted 2 to 8
membered heteroalkylene. In embodiments, L? is independently substituted 2 to 8 membered
heteroalkylene. In embodiments, L? is independently unsubstituted 2 to 8 membered
heteroalkylene. In embodiments, L? is independently substituted or unsubstituted 2 to 6
membered heteroalkylene. In embodiments, L? is independently substituted 2 to 6 membered
heteroalkylene. In embodiments, L? is independently unsubstituted 2 to 6 membered
heteroalkylene. In embodiments, L* is independently substituted or unsubstituted 4 to 6
membered heteroalkylene. In embodiments, L? is independently substituted 4 to 6 membered
heteroalkylene. In embodiments, L? is independently unsubstituted 4 to 6 membered
heteroalkylene. In embodiments, L* is independently substituted or unsubstituted 2 to 3
membered heteroalkylene. In embodiments, L* is independently substituted 2 to 3 membered
heteroalkylene. In embodiments, L? is independently unsubstituted 2 to 3 membered

heteroalkylene. In embodiments, L* is independently substituted or unsubstituted 4 to 5
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membered heteroalkylene. In embodiments, L* is independently substituted 4 to 5 membered
heteroalkylene. In embodiments, L? is independently unsubstituted 4 to 5 membered
heteroalkylene.

[0353] In embodiments, L? is L*A-L38-L3-L3P-L*€, In embodiments, L** is independently
a bond, -NHC(O)-, substituted or unsubstituted alkylene, or substituted or unsubstituted
heteroalkylene; L is independently a bond, -O-, -NHC(O)-, substituted or unsubstituted
alkylene, substituted or unsubstituted heteroalkylene, or substituted or unsubstituted arylene;
L3Cis independently a bond, -O-, -NHC(O)-, substituted or unsubstituted alkylene,
substituted or substituted or unsubstituted heteroalkylene, or substituted or unsubstituted
arylene; L3P is independently a bond, -O-, -NHC(O)-, substituted or unsubstituted alkylene,
substituted or unsubstituted heteroalkylene, or substituted or unsubstituted arylene; and L is
independently a bond, -NHC(O)-, substituted or unsubstituted alkylene, or substituted or
unsubstituted heteroalkylene.

[0354] Inembodiments, L34 is independently a bond, -NHC(O)-, substituted or
unsubstituted alkylene, or substituted or unsubstituted heteroalkylene. In embodiments, L8
is independently a bond, -O-, -NHC(O)-, substituted or unsubstituted alkylene, substituted or
unsubstituted heteroalkylene, or substituted or unsubstituted arylene. In embodiments, L3 is
independently a bond, -O-, -NHC(O)-, substituted or unsubstituted alkylene, substituted or
substituted or unsubstituted heteroalkylene, or substituted or unsubstituted arylene. In
embodiments, L°" is independently a bond, -O-, -NHC(O)-, substituted or unsubstituted
alkylene, substituted or unsubstituted heteroalkylene, or substituted or unsubstituted arylene.
In embodiments, L3¢ is independently a bond, -NHC(O)-, substituted or unsubstituted
alkylene, or substituted or unsubstituted heteroalkylene.

[0355] In embodiments, L34 is independently a bond, -NHC(O)-, substituted or
unsubstituted C1-Cg alkylene, or substituted or unsubstituted 3 to 8 membered heteroalkylene;
LB is independently a bond, -O-, -NHC(O)-, substituted or unsubstituted C;-Cs alkylene,
substituted or unsubstituted 3 to 8 membered heteroalkylene, or substituted or unsubstituted
phenylene; L*¢ is independently a bond, -O-, -NHC(O)-, substituted or unsubstituted C;-Cs
alkylene, substituted or unsubstituted C3-Cs alkynylene, substituted or substituted or
unsubstituted 3 to 8 membered heteroalkylene, or substituted or unsubstituted phenylene; L3P
is independently a bond, -O-, -NHC(O)-, substituted or unsubstituted C1-Cs alkylene,
substituted or unsubstituted 3 to 8 membered heteroalkylene, or substituted or unsubstituted

phenylene; and L is independently a bond, -NHC(O)-, substituted or unsubstituted C;-Cs
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alkylene, or substituted or unsubstituted 3 to 8 membered heteroalkylene. In embodiments,
L34 is independently a bond, -NHC(O)-, substituted or unsubstituted C;-Cs alkylene, or
substituted or unsubstituted 3 to 8 membered heteroalkylene. In embodiments, L® is
independently a bond, -O-, -NHC(O)-, substituted or unsubstituted C;-Cg alkylene,
substituted or unsubstituted 3 to 8 membered heteroalkylene, or substituted or unsubstituted
phenylene. In embodiments, L3¢ is independently a bond, -O-, -NHC(O)-, substituted or
unsubstituted C;-Cg alkylene, substituted or unsubstituted C3-Cg alkynylene, substituted or
substituted or unsubstituted 3 to 8 membered heteroalkylene, or substituted or unsubstituted
phenylene. In embodiments, L*" is independently a bond, -O-, -NHC(O)-, substituted or
unsubstituted C1-Cg alkylene, substituted or unsubstituted 3 to 8 membered heteroalkylene, or
substituted or unsubstituted phenylene. In embodiments, L€ is independently a

bond, -NHC(O)-, substituted or unsubstituted C;-Csg alkylene, or substituted or unsubstituted
3 to 8 membered heteroalkylene.

[0356] In embodiments, L34 is independently unsubstituted C1-Cg alkylene, or
unsubstituted 3 to 8 membered heteroalkylene; L3 is independently a bond, -O-, -NHC(O)-,
unsubstituted C1-Cg alkylene, unsubstituted C3-Cg alkynylene, unsubstituted 3 to 8 membered
heteroalkylene, or unsubstituted phenylene; L*“ is independently a bond, -O-, -NHC(O)-,
unsubstituted C;-Csg alkylene, unsubstituted 3 to 8 membered heteroalkylene, or unsubstituted
phenylene; L*P is independently a bond, -O-, -NHC(O)-, unsubstituted C;-Cs alkylene, or
unsubstituted 3 to 8 membered heteroalkylene; and L*F is independently -NHC(O)-.

[0357] In embodiments, L** is independently unsubstituted C;-Cs alkylene, or
unsubstituted 3 to 8 membered heteroalkylene. In embodiments, L*® is independently a bond,
-O-, -NHC(O)-, unsubstituted C;-Cs alkylene, unsubstituted C3-Cg alkynylene, unsubstituted
3 to 8 membered heteroalkylene, or unsubstituted phenylene. In embodiments, L€ is
independently a bond, -O-, -NHC(O)-, unsubstituted C;-Cg alkylene, unsubstituted 3 to 8
membered heteroalkylene, or unsubstituted phenylene. In embodiments, L°P is independently
a bond, -O-, -NHC(O)-, unsubstituted C;-Cs alkylene, or unsubstituted 3 to 8 membered
heteroalkylene. In embodiments, L is independently -NHC(O)-.

[0358] In embodiments, L34 is independently a bond. In embodiments, L34 s
independently -NH-. In embodiments, L** is independently -O-. In embodiments, L** is
independently -S-. In embodiments, L** is independently -C(O)-. In embodiments, L3 is
independently -NHC(O)-. In embodiments, L3* is independently -S(0).C(O)-. In

embodiments, L* is independently -OPO»-O-. In embodiments, L3* is
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independently -OP(S)(0)-O-. In embodiments, L** is independently -OP(S)>-O-. In
embodiments, L* is independently -S(O)NH-. In embodiments, L3* is independently
-NHC(O)NH-. In embodiments, L** is independently -C(O)O-. In embodiments, L** is
independently -OC(O)-. In embodiments, L** is independently ~C(O)NH-. In embodiments,
L34 is not a bond.

[0359] In embodiments, L** is independently substituted or unsubstituted alkylene (e.g.,
C1-Cas, C1-Cao, C1-Ci2, C1-Cs, C1-Cs, C1-Ca, or C1-C2). In embodiments, L* is
independently substituted alkylene (e.g., C1-Cas, C1-Cao, C1-Ci2, C1-Cs, C1-Cs, C1-Cs, or Ci-
C>»). In embodiments, L** is independently unsubstituted alkylene (e.g., Ci-Cas, C1-C2o, Ci-
Ci2, C1-Cs, C1-Cg, C1-C4, or C1-C2). In embodiments, L3 is independently substituted or
unsubstituted Ci-Cas alkylene. In embodiments, L** is independently substituted Ci-Cas
alkylene. In embodiments, L** is independently unsubstituted Ci-C»s alkylene. In
embodiments, L* is independently substituted or unsubstituted Ci-Cao alkylene. In
embodiments, L** is independently substituted Ci-Cao alkylene. In embodiments, L** is
independently unsubstituted Ci-Cao alkylene. In embodiments, L** is independently
substituted or unsubstituted Ci-Ci2 alkylene. In embodiments, L>* is independently
substituted Ci-Cr2 alkylene. In embodiments, L** is independently unsubstituted C-Ci2
alkylene. In embodiments, L3 is independently substituted or unsubstituted C;-Cs alkylene.
In embodiments, L3* is independently substituted C1-Cg alkylene. In embodiments, L** is
independently unsubstituted C;-Cs alkylene. In embodiments, L** is independently
substituted or unsubstituted C1-Ce alkylene. In embodiments, L** is independently
substituted Ci-Cg alkylene. In embodiments, L** is independently unsubstituted Ci-Cs
alkylene. In embodiments, L3* is independently substituted or unsubstituted Ci-Ca alkylene.
In embodiments, L34 is independently substituted Ci-Cs alkylene. In embodiments, L** is
independently unsubstituted C1-Csalkylene. In embodiments, L** is independently
substituted or unsubstituted ethylene. In embodiments, L** is independently substituted
ethylene. In embodiments, L3* is independently unsubstituted ethylene. In embodiments,
L34 is independently substituted or unsubstituted methylene. In embodiments, L3* is
independently substituted methylene. In embodiments, L?* is independently unsubstituted
methylene.

[0360] In embodiments, L3* is independently substituted or unsubstituted heteroalkylene
(e.g., 2 to 25 membered, 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6

membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, L34 is
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independently substituted heteroalkylene (e.g., 2 to 25 membered, 2 to 20 membered, 2 to 12
membered, 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5
membered). In embodiments, L3* is independently unsubstituted heteroalkylene (e.g., 2 to 25
membered, 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, L34 is independently
substituted or unsubstituted 2 to 25 membered heteroalkylene. In embodiments, L3* is
independently substituted 2 to 25 membered heteroalkylene. In embodiments, L3 is
independently unsubstituted 2 to 25 membered heteroalkylene. In embodiments, L3 is
independently substituted or unsubstituted 2 to 20 membered heteroalkylene. In
embodiments, L* is independently substituted 2 to 20 membered heteroalkylene. In
embodiments, L** is independently unsubstituted 2 to 20 membered heteroalkylene. In
embodiments, L** is independently substituted or unsubstituted 2 to 12 membered
heteroalkylene. In embodiments, L3* is independently substituted 2 to 12 membered
heteroalkylene. In embodiments, L3* is independently unsubstituted 2 to 12 membered
heteroalkylene. In embodiments, L** is independently substituted or unsubstituted 2 to 8
membered heteroalkylene. In embodiments, L** is independently substituted 2 to 8
membered heteroalkylene. In embodiments, L** is independently unsubstituted 2 to 8
membered heteroalkylene. In embodiments, L3* is independently substituted or unsubstituted
2 to 6 membered heteroalkylene. In embodiments, L** is independently substituted 2 to 6
membered heteroalkylene. In embodiments, L** is independently unsubstituted 2 to 6
membered heteroalkylene. In embodiments, L3* is independently substituted or unsubstituted
4 to 6 membered heteroalkylene. In embodiments, L** is independently substituted 4 to 6
membered heteroalkylene. In embodiments, L3* is independently unsubstituted 4 to 6
membered heteroalkylene. In embodiments, L3* is independently substituted or unsubstituted
2 to 3 membered heteroalkylene. In embodiments, L** is independently substituted 2 to 3
membered heteroalkylene. In embodiments, L** is independently unsubstituted 2 to 3
membered heteroalkylene. In embodiments, L3* is independently substituted or unsubstituted
4 to 5 membered heteroalkylene. In embodiments, L** is independently substituted 4 to 5
membered heteroalkylene. In embodiments, L** is independently unsubstituted 4 to 5
membered heteroalkylene.

[0361] In embodiments, L3* is independently substituted or unsubstituted
cyclocycloalkylene (e.g., C3-Cio, C3-Cs, C3-Cq, C4-Cs, or Cs5-Cg). In embodiments, L34 s
independently substituted cyclocycloalkylene (e.g., C3-Cio, C3-Cs, C3-Cs, C4-Cs, or Cs-Ce).
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In embodiments, L* is independently unsubstituted cyclocycloalkylene (e.g., C3-C1o, C3-Cs,
C3-Cs, C4-Cs, or Cs-Cs). In embodiments, L** is independently substituted or unsubstituted
C3-Ciocycloalkylene. In embodiments, L** is independently substituted C3-Cio
cycloalkylene. In embodiments, L3 is independently unsubstituted C3-Cio cycloalkylene. In
embodiments, L* is independently substituted or unsubstituted C3-Cs cycloalkylene. In
embodiments, L** is independently substituted C3-Cs cycloalkylene. In embodiments, L3 is
independently unsubstituted C3-Cs cycloalkylene. In embodiments, L** is independently
substituted or unsubstituted C3-Cs cycloalkylene. In embodiments, L** is independently
substituted C3-Cg cycloalkylene. In embodiments, L*# is independently unsubstituted C3-Cs
cycloalkylene. In embodiments, L3* is independently substituted or unsubstituted C4-Ce
cycloalkylene. In embodiments, L** is independently substituted C4-Cs cycloalkylene. In
embodiments, L3 is independently unsubstituted C4-Cs cycloalkylene. In embodiments, L34
is independently substituted or unsubstituted Cs-Cs cycloalkylene. In embodiments, L>* is
independently substituted Cs-Cs cycloalkylene. In embodiments, L** is independently
unsubstituted Cs-Cg cycloalkylene. In embodiments, L** is independently substituted or
unsubstituted hexylene. In embodiments, L3* is independently substituted hexylene. In
embodiments, L3* is independently unsubstituted hexylene.

[0362] In embodiments, L3* is independently substituted or unsubstituted
heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8 membered, 3 to 6 membered, 4 to 6
membered, 4 to 5 membered, or 5 to 6 membered). In embodiments, L3* is independently
substituted heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8 membered, 3 to 6 membered,
4 to 6 membered, 4 to 5 membered, or 5 to 6 membered). In embodiments, L3 is
independently unsubstituted heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8 membered, 3
to 6 membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered). In embodiments,
LA is independently substituted or unsubstituted 3 to 10 membered heterocycloalkylene. In
embodiments, L3* is independently substituted 3 to 10 membered heterocycloalkylene. In
embodiments, L** is independently unsubstituted 3 to 10 membered heterocycloalkylene. In
embodiments, L** is independently substituted or unsubstituted 3 to 8 membered
heterocycloalkylene. In embodiments, L3* is independently substituted 3 to 8 membered
heterocycloalkylene. In embodiments, L** is independently unsubstituted 3 to 8 membered
heterocycloalkylene. In embodiments, L3* is independently substituted or unsubstituted 3 to
6 membered heterocycloalkylene. In embodiments, L3* is independently substituted 3 to 6

membered heterocycloalkylene. In embodiments, L** is independently unsubstituted 3 to 6
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membered heterocycloalkylene. In embodiments, L** is independently substituted or
unsubstituted 4 to 6 membered heterocycloalkylene. In embodiments, L** is independently
substituted 4 to 6 membered heterocycloalkylene. In embodiments, L** is independently
unsubstituted 4 to 6 membered heterocycloalkylene. In embodiments, L** is independently
substituted or unsubstituted 4 to 5 membered heterocycloalkylene. In embodiments, L is
independently substituted 4 to 5 membered heterocycloalkylene. In embodiments, L3 is
independently unsubstituted 4 to 5 membered heterocycloalkylene. In embodiments, L*# is
independently substituted or unsubstituted 5 to 6 membered heterocycloalkylene. In
embodiments, L** is independently substituted 5 to 6 membered heterocycloalkylene. In
embodiments, L* is independently unsubstituted 5 to 6 membered heterocycloalkylene.
[0363] In embodiments, L** is independently substituted or unsubstituted arylene. In
embodiments, L** is independently substituted or unsubstituted arylene (e.g., C¢-C12, C6-Cio,
or phenyl). In embodiments, L3* is independently substituted arylene (e.g., C6-C12, Co-Cio, or
phenyl). In embodiments, L3* is independently unsubstituted arylene (e.g., C6-Ci2, C6-C1o, or
phenyl). In embodiments, L3# is independently substituted or unsubstituted Cs-C12 arylene.
In embodiments, L3* is independently substituted C-Ci2 arylene. In embodiments, L3 is
independently unsubstituted Cs-C12 arylene. In embodiments, L** is independently
substituted or unsubstituted C¢-Cio arylene. In embodiments, L3* is independently substituted
Cs-Croarylene. In embodiments, L** is independently unsubstituted Cs-C1o arylene. In
embodiments, L** is independently substituted or unsubstituted phenylene. In embodiments,
L34 is independently substituted phenylene. In embodiments, L34 is independently
unsubstituted phenylene. In embodiments, L** is independently substituted or unsubstituted
biphenylene. In embodiments, L3* is independently substituted biphenylene. In
embodiments, L3* is independently unsubstituted biphenylene. In embodiments, L** is
independently substituted or unsubstituted naphthylene. In embodiments, L3* is
independently substituted naphthylene. In embodiments, L** is independently unsubstituted
naphthylene.

[0364] In embodiments, L** is independently substituted or unsubstituted heteroarylene. In
embodiments, L3* is independently substituted heteroarylene. In embodiments, L3* is
independently unsubstituted heteroarylene. In embodiments, L3* is independently substituted
or unsubstituted heteroarylene (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9 membered,
or 5 to 6 membered). In embodiments, L3* is independently substituted heteroarylene (e.g., 5

to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered). In
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embodiments, L3* is independently unsubstituted heteroarylene (e.g., 5 to 12 membered, 5 to
10 membered, 5 to 9 membered, or 5 to 6 membered). In embodiments, L3 is independently
substituted or unsubstituted 5 to 12 membered heteroarylene. In embodiments, L3 is
independently substituted 5 to 12 membered heteroarylene. In embodiments, L>* is
independently unsubstituted 5 to 12 membered heteroarylene. In embodiments, L3* is
independently substituted or unsubstituted 5 to 10 membered heteroarylene. In embodiments,
L*# is independently substituted 5 to 10 membered heteroarylene. In embodiments, L*# is
independently unsubstituted 5 to 10 membered heteroarylene. In embodiments, L3* is
independently substituted or unsubstituted 5 to 9 membered heteroarylene. In embodiments,
L34 is independently substituted 5 to 9 membered heteroarylene. In embodiments, L3 is
independently unsubstituted 5 to 9 membered heteroarylene. In embodiments, L is
independently substituted or unsubstituted 5 to 6 membered heteroarylene. In embodiments,
L34 is independently substituted 5 to 6 membered heteroarylene. In embodiments, L* is
independently unsubstituted 5 to 6 membered heteroarylene.

[0365] In embodiments, L3 is independently a bond. In embodiments, LB is
independently -NH-. In embodiments, L8 is independently -O-. In embodiments, LB is
independently -S-. In embodiments, L*® is independently -C(O)-. In embodiments, L is
independently -NHC(O)-. In embodiments, L3® is independently -S(0)2C(0)-. In
embodiments, L*® is independently -OPO»-O-. In embodiments, LB is

independently -OP(S)(0)-O-. In embodiments, L is independently -OP(S)2-O-. In
embodiments, L8 is independently -S(O)NH-. In embodiments, L*? is independently
-NHC(O)NH-. In embodiments, L*® is independently -C(O)O-. In embodiments, L® is
independently -OC(O)-. In embodiments, L*? is independently -C(O)NH-. In embodiments,
LB is not a bond.

[0366] In embodiments, L*® is independently substituted or unsubstituted alkylene (e.g.,
C1-Cas, C1-Cao, C1-C12, C1-Cs, C1-Cs, C1-Ca, or C1-Ca). In embodiments, LB is
independently substituted alkylene (e.g., C1-Cas, C1-Cao, C1-Ci2, C1-Cs, C1-Cs, C1-Cs, or Ci-
C>»). In embodiments, L® is independently unsubstituted alkylene (e.g., Ci-Cas, C1-Cao, Ci-
C12, C1-Cg, C1-Cs, C1-C4, or C1-C2). In embodiments, LB is independently substituted or
unsubstituted Ci-Cas alkylene. In embodiments, L*® is independently substituted C1-Cas
alkylene. In embodiments, L8 is independently unsubstituted C1-Cas alkylene. In
embodiments, L8 is independently substituted or unsubstituted C;-Cao alkylene. In

embodiments, L*® is independently substituted C;-Cao alkylene. In embodiments, L*® is
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independently unsubstituted C-Cao alkylene. In embodiments, L8 is independently
substituted or unsubstituted Ci-Ci» alkylene. In embodiments, L2 is independently
substituted Ci-Ci2 alkylene. In embodiments, L*? is independently unsubstituted C;-Ci»
alkylene. In embodiments, L8 is independently substituted or unsubstituted C;-Cs alkylene.
In embodiments, L8 is independently substituted Ci-Cg alkylene. In embodiments, LB is
independently unsubstituted C;-Cs alkylene. In embodiments, L*® is independently
substituted or unsubstituted Ci-Cg alkylene. In embodiments, L*® is independently
substituted Ci-Cg alkylene. In embodiments, L8 is independently unsubstituted C1-Cs
alkylene. In embodiments, L8 is independently substituted or unsubstituted Ci-Cs alkylene.
In embodiments, L® is independently substituted C;-C4 alkylene. In embodiments, L3 is
independently unsubstituted C;-C4 alkylene. In embodiments, L® is independently
substituted or unsubstituted ethylene. In embodiments, L*? is independently substituted
ethylene. In embodiments, L8 is independently unsubstituted ethylene. In embodiments,
LB is independently substituted or unsubstituted methylene. In embodiments, L is
independently substituted methylene. In embodiments, L*? is independently unsubstituted
methylene.

[0367] In embodiments, L*® is independently substituted or unsubstituted heteroalkylene
(e.g., 2 to 25 membered, 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6
membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, L is
independently substituted heteroalkylene (e.g., 2 to 25 membered, 2 to 20 membered, 2 to 12
membered, 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5
membered). In embodiments, L is independently unsubstituted heteroalkylene (e.g., 2 to 25
membered, 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, L*8 is independently
substituted or unsubstituted 2 to 25 membered heteroalkylene. In embodiments, L*® is
independently substituted 2 to 25 membered heteroalkylene. In embodiments, LB is
independently unsubstituted 2 to 25 membered heteroalkylene. In embodiments, L8 is
independently substituted or unsubstituted 2 to 20 membered heteroalkylene. In
embodiments, L8 is independently substituted 2 to 20 membered heteroalkylene. In
embodiments, L is independently unsubstituted 2 to 20 membered heteroalkylene. In
embodiments, L33 is independently substituted or unsubstituted 2 to 12 membered
heteroalkylene. In embodiments, L3® is independently substituted 2 to 12 membered

heteroalkylene. In embodiments, L8 is independently unsubstituted 2 to 12 membered
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heteroalkylene. In embodiments, L8 is independently substituted or unsubstituted 2 to 8
membered heteroalkylene. In embodiments, L*8 is independently substituted 2 to 8
membered heteroalkylene. In embodiments, L*® is independently unsubstituted 2 to 8
membered heteroalkylene. In embodiments, L8 is independently substituted or unsubstituted
2 to 6 membered heteroalkylene. In embodiments, L*8 is independently substituted 2 to 6
membered heteroalkylene. In embodiments, L*® is independently unsubstituted 2 to 6
membered heteroalkylene. In embodiments, L*® is independently substituted or unsubstituted
4 to 6 membered heteroalkylene. In embodiments, L*8 is independently substituted 4 to 6
membered heteroalkylene. In embodiments, L8 is independently unsubstituted 4 to 6
membered heteroalkylene. In embodiments, L*? is independently substituted or unsubstituted
2 to 3 membered heteroalkylene. In embodiments, L*® is independently substituted 2 to 3
membered heteroalkylene. In embodiments, L8 is independently unsubstituted 2 to 3
membered heteroalkylene. In embodiments, L® is independently substituted or unsubstituted
4 to 5 membered heteroalkylene. In embodiments, L*® is independently substituted 4 to 5
membered heteroalkylene. In embodiments, L is independently unsubstituted 4 to 5
membered heteroalkylene.

[0368] Inembodiments, LB is independently substituted or unsubstituted
cyclocycloalkylene (e.g., C3-Cio, C3-Cs, C3-Cs, C4-Cs, or Cs-Ce). In embodiments, L is
independently substituted cyclocycloalkylene (e.g., C3-Cio, C3-Cs, C3-Cg, C4-Cs, or Cs-Ce).

In embodiments, L is independently unsubstituted cyclocycloalkylene (e.g., C3-Cio, C3-Cs,
C3-Cs, C4-Cs, or Cs5-Ce). In embodiments, L8 is independently substituted or unsubstituted
Cs-Ciocycloalkylene. In embodiments, L8 is independently substituted C3-Cio
cycloalkylene. In embodiments, L2 is independently unsubstituted C3-C1o cycloalkylene. In
embodiments, L8 is independently substituted or unsubstituted C3-Cs cycloalkylene. In
embodiments, L*® is independently substituted C3-Cs cycloalkylene. In embodiments, L*? is
independently unsubstituted C3-Cs cycloalkylene. In embodiments, L8 is independently
substituted or unsubstituted C3-Cg cycloalkylene. In embodiments, L® is independently
substituted C3-Cg cycloalkylene. In embodiments, L2 is independently unsubstituted C3-Cg
cycloalkylene. In embodiments, LB is independently substituted or unsubstituted C4-C
cycloalkylene. In embodiments, L*® is independently substituted C4-Cg cycloalkylene. In
embodiments, L is independently unsubstituted C4-Cs cycloalkylene. In embodiments, L8
is independently substituted or unsubstituted Cs-Cs cycloalkylene. In embodiments, L8 is

independently substituted Cs-Cs cycloalkylene. In embodiments, L*® is independently
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unsubstituted Cs-Cg cycloalkylene. In embodiments, L*2 is independently substituted or
unsubstituted hexylene. In embodiments, L*® is independently substituted hexylene. In
embodiments, L8 is independently unsubstituted hexylene.

[0369] Inembodiments, LB is independently substituted or unsubstituted
heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8 membered, 3 to 6 membered, 4 to 6
membered, 4 to 5 membered, or 5 to 6 membered). In embodiments, L*? is independently
substituted heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8 membered, 3 to 6 membered,
4 to 6 membered, 4 to 5 membered, or 5 to 6 membered). In embodiments, LB is
independently unsubstituted heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8 membered, 3
to 6 membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered). In embodiments,
L8 is independently substituted or unsubstituted 3 to 10 membered heterocycloalkylene. In
embodiments, L8 is independently substituted 3 to 10 membered heterocycloalkylene. In
embodiments, L8 is independently unsubstituted 3 to 10 membered heterocycloalkylene. In
embodiments, L*® is independently substituted or unsubstituted 3 to 8 membered
heterocycloalkylene. In embodiments, L is independently substituted 3 to 8 membered
heterocycloalkylene. In embodiments, L8 is independently unsubstituted 3 to 8 membered
heterocycloalkylene. In embodiments, L*® is independently substituted or unsubstituted 3 to
6 membered heterocycloalkylene. In embodiments, L*® is independently substituted 3 to 6
membered heterocycloalkylene. In embodiments, L8 is independently unsubstituted 3 to 6
membered heterocycloalkylene. In embodiments, L*® is independently substituted or
unsubstituted 4 to 6 membered heterocycloalkylene. In embodiments, L*8 is independently
substituted 4 to 6 membered heterocycloalkylene. In embodiments, L*® is independently
unsubstituted 4 to 6 membered heterocycloalkylene. In embodiments, L2 is independently
substituted or unsubstituted 4 to 5 membered heterocycloalkylene. In embodiments, L*? is
independently substituted 4 to 5 membered heterocycloalkylene. In embodiments, L3® is
independently unsubstituted 4 to 5 membered heterocycloalkylene. In embodiments, L*? is
independently substituted or unsubstituted 5 to 6 membered heterocycloalkylene. In
embodiments, L*® is independently substituted 5 to 6 membered heterocycloalkylene. In
embodiments, L*® is independently unsubstituted 5 to 6 membered heterocycloalkylene.
[0370] In embodiments, L*® is independently substituted or unsubstituted arylene. In
embodiments, L8 is independently substituted or unsubstituted arylene (e.g., C6-C12, C6-Cio,
or phenyl). In embodiments, L is independently substituted arylene (e.g., Cs-Ci2, C6-Cio, or

phenyl). In embodiments, L3 is independently unsubstituted arylene (e.g., C6-C12, C¢-C10, or
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phenyl). In embodiments, L8 is independently substituted or unsubstituted Cs-C2 arylene.
In embodiments, L8 is independently substituted C¢-C12 arylene. In embodiments, L8 is
independently unsubstituted Cs-C12 arylene. In embodiments, L is independently
substituted or unsubstituted C¢-Cio arylene. In embodiments, L*® is independently substituted
Cs-Cioarylene. In embodiments, L*B is independently unsubstituted C¢-Cio arylene. In
embodiments, L8 is independently substituted or unsubstituted phenylene. In embodiments,
LB is independently substituted phenylene. In embodiments, L8 is independently
unsubstituted phenylene. In embodiments, L*® is independently substituted or unsubstituted
biphenylene. In embodiments, L*® is independently substituted biphenylene. In
embodiments, L® is independently unsubstituted biphenylene. In embodiments, L*® is
independently substituted or unsubstituted naphthylene. In embodiments, L8 is
independently substituted naphthylene. In embodiments, L is independently unsubstituted
naphthylene.

[0371] In embodiments, L*® is independently substituted or unsubstituted heteroarylene. In
embodiments, L8 is independently substituted heteroarylene. In embodiments, LB is
independently unsubstituted heteroarylene. In embodiments, L8 is independently substituted
or unsubstituted heteroarylene (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9 membered,
or 5 to 6 membered). In embodiments, L8 is independently substituted heteroarylene (e.g., 5
to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered). In
embodiments, L*® is independently unsubstituted heteroarylene (e.g., 5 to 12 membered, 5 to
10 membered, 5 to 9 membered, or 5 to 6 membered). In embodiments, L8 is independently
substituted or unsubstituted 5 to 12 membered heteroarylene. In embodiments, L*? is
independently substituted 5 to 12 membered heteroarylene. In embodiments, LB is
independently unsubstituted 5 to 12 membered heteroarylene. In embodiments, LB is
independently substituted or unsubstituted 5 to 10 membered heteroarylene. In embodiments,
LB is independently substituted 5 to 10 membered heteroarylene. In embodiments, L3 is
independently unsubstituted 5 to 10 membered heteroarylene. In embodiments, LB is
independently substituted or unsubstituted 5 to 9 membered heteroarylene. In embodiments,
L38 is independently substituted 5 to 9 membered heteroarylene. In embodiments, L2 is
independently unsubstituted 5 to 9 membered heteroarylene. In embodiments, L® is
independently substituted or unsubstituted 5 to 6 membered heteroarylene. In embodiments,
L38 is independently substituted 5 to 6 membered heteroarylene. In embodiments, L2 is

independently unsubstituted 5 to 6 membered heteroarylene.
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[0372] Inembodiments, L3 is independently a bond. In embodiments, L3 is
independently -NH-. In embodiments, L3¢ is independently -O-. In embodiments, L€ is
independently -S-. In embodiments, L3 is independently -C(O)-. In embodiments, L€ is
independently -NHC(O)-. In embodiments, L*¢ is independently -S(0)C(O)-. In
embodiments, L is independently -OPO»-O-. In embodiments, L*C is

independently -OP(S)(0)-O-. In embodiments, L is independently -OP(S)2-O-. In
embodiments, L3¢ is independently -S(O)NH-. In embodiments, L3¢ is independently
-NHC(O)NH-. In embodiments, L is independently -C(O)O-. In embodiments, L3 is
independently -OC(O)-. In embodiments, L*¢ is independently -C(O)NH-. In embodiments,
L3¢ is not a bond.

[0373] In embodiments, L is independently substituted or unsubstituted alkylene (e.g.,
C1-Cas, C1-Cao, C1-Ci2, C1-Cs, C1-Cs, C1-Ca, or C1-C2). In embodiments, L3¢ is
independently substituted alkylene (e.g., C1-Cas, C1-Cao, C1-Ci2, C1-Cs, C1-Cs, C1-Cs, or Ci-
C»). In embodiments, L*C is independently unsubstituted alkylene (e.g., C1-Cas, C1-Cao, Ci-
Ci2, C1-Cs, C1-Cs, C1-Ca, or C1-C2). In embodiments, L€ is independently substituted or
unsubstituted Ci-Cas alkylene. In embodiments, L3¢ is independently substituted C1-Cas
alkylene. In embodiments, LC is independently unsubstituted C;-Cas alkylene. In
embodiments, LC is independently substituted or unsubstituted C;-Cao alkylene. In
embodiments, L is independently substituted Ci-Cao alkylene. In embodiments, L€ is
independently unsubstituted C;-Cao alkylene. In embodiments, L3¢ is independently
substituted or unsubstituted Ci-Ci» alkylene. In embodiments, L€ is independently
substituted Ci-Cp2 alkylene. In embodiments, L*C is independently unsubstituted C;-Ci»
alkylene. In embodiments, L3¢ is independently substituted or unsubstituted C;-Cs alkylene.
In embodiments, L3¢ is independently substituted Ci-Cg alkylene. In embodiments, L€ is
independently unsubstituted C;-Cs alkylene. In embodiments, L3¢ is independently
substituted or unsubstituted Ci-Cgalkylene. In embodiments, LC is independently
substituted C1-Cgalkylene. In embodiments, L*C is independently unsubstituted Ci-Cs
alkylene. In embodiments, L is independently substituted or unsubstituted Ci-C alkylene.
In embodiments, L3¢ is independently substituted Ci-Cs alkylene. In embodiments, L€ is
independently unsubstituted C;-C4 alkylene. In embodiments, L3¢ is independently
substituted or unsubstituted ethylene. In embodiments, L*C is independently substituted
ethylene. In embodiments, L3 is independently unsubstituted ethylene. In embodiments,

L3¢ is independently substituted or unsubstituted methylene. In embodiments, LC is
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independently substituted methylene. In embodiments, L*“ is independently unsubstituted
methylene.

[0374] In embodiments, L3¢ is independently substituted or unsubstituted heteroalkylene
(e.g., 2 to 25 membered, 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6
membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, L€ is
independently substituted heteroalkylene (e.g., 2 to 25 membered, 2 to 20 membered, 2 to 12
membered, 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5
membered). In embodiments, L3 is independently unsubstituted heteroalkylene (e.g., 2 to 25
membered, 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, LC is independently
substituted or unsubstituted 2 to 25 membered heteroalkylene. In embodiments, L3 is
independently substituted 2 to 25 membered heteroalkylene. In embodiments, L*C is
independently unsubstituted 2 to 25 membered heteroalkylene. In embodiments, LC is
independently substituted or unsubstituted 2 to 20 membered heteroalkylene. In
embodiments, L3 is independently substituted 2 to 20 membered heteroalkylene. In
embodiments, L3 is independently unsubstituted 2 to 20 membered heteroalkylene. In
embodiments, L3¢ is independently substituted or unsubstituted 2 to 12 membered
heteroalkylene. In embodiments, L3¢ is independently substituted 2 to 12 membered
heteroalkylene. In embodiments, L€ is independently unsubstituted 2 to 12 membered
heteroalkylene. In embodiments, L is independently substituted or unsubstituted 2 to 8
membered heteroalkylene. In embodiments, LC is independently substituted 2 to 8
membered heteroalkylene. In embodiments, L*C is independently unsubstituted 2 to 8
membered heteroalkylene. In embodiments, L€ is independently substituted or unsubstituted
2 to 6 membered heteroalkylene. In embodiments, L*C is independently substituted 2 to 6
membered heteroalkylene. In embodiments, L*C is independently unsubstituted 2 to 6
membered heteroalkylene. In embodiments, L*¢ is independently substituted or unsubstituted
4 to 6 membered heteroalkylene. In embodiments, LC is independently substituted 4 to 6
membered heteroalkylene. In embodiments, L*C is independently unsubstituted 4 to 6
membered heteroalkylene. In embodiments, L is independently substituted or unsubstituted
2 to 3 membered heteroalkylene. In embodiments, L*C is independently substituted 2 to 3
membered heteroalkylene. In embodiments, L is independently unsubstituted 2 to 3
membered heteroalkylene. In embodiments, L is independently substituted or unsubstituted

4 to 5 membered heteroalkylene. In embodiments, L*C is independently substituted 4 to 5
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membered heteroalkylene. In embodiments, L is independently unsubstituted 4 to 5
membered heteroalkylene.

[0375] Inembodiments, L3C is independently substituted or unsubstituted
cyclocycloalkylene (e.g., C3-Cio, C3-Cs, C3-Cs, C4-Cs, or Cs5-Cs). In embodiments, L3¢ is
independently substituted cyclocycloalkylene (e.g., C3-Cio, C3-Cs, C3-Cg, C4-Cs, or Cs-Ce).
In embodiments, L3 is independently unsubstituted cyclocycloalkylene (e.g., C3-C1o, C3-Cs,
C3-Cs, C4-Cs, or Cs-Cs). In embodiments, L3¢ is independently substituted or unsubstituted
Cs-Ciocycloalkylene. In embodiments, L€ is independently substituted C3-Cio
cycloalkylene. In embodiments, L3 is independently unsubstituted C3-Cio cycloalkylene. In
embodiments, L is independently substituted or unsubstituted C3-Cs cycloalkylene. In
embodiments, L is independently substituted C3-Cs cycloalkylene. In embodiments, L*C is
independently unsubstituted C3-Cs cycloalkylene. In embodiments, L3¢ is independently
substituted or unsubstituted C3-Cs cycloalkylene. In embodiments, L°C is independently
substituted C3-Cg cycloalkylene. In embodiments, L*C is independently unsubstituted C3-Cs
cycloalkylene. In embodiments, L3€ is independently substituted or unsubstituted C4-Ce
cycloalkylene. In embodiments, L€ is independently substituted C4-Cg cycloalkylene. In
embodiments, L is independently unsubstituted C4-Cg cycloalkylene. In embodiments, L3¢
is independently substituted or unsubstituted Cs-Cs cycloalkylene. In embodiments, L3 is
independently substituted Cs-Cs cycloalkylene. In embodiments, L3¢ is independently
unsubstituted Cs-Cs cycloalkylene. In embodiments, L*C is independently substituted or
unsubstituted hexylene. In embodiments, LC is independently substituted hexylene. In
embodiments, L is independently unsubstituted hexylene.

[0376] In embodiments, L€ is independently substituted or unsubstituted
heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8 membered, 3 to 6 membered, 4 to 6
membered, 4 to 5 membered, or 5 to 6 membered). In embodiments, L*C is independently
substituted heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8 membered, 3 to 6 membered,
4 to 6 membered, 4 to 5 membered, or 5 to 6 membered). In embodiments, L€ is
independently unsubstituted heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8 membered, 3
to 6 membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered). In embodiments,
L€ is independently substituted or unsubstituted 3 to 10 membered heterocycloalkylene. In
embodiments, L3 is independently substituted 3 to 10 membered heterocycloalkylene. In
embodiments, L is independently unsubstituted 3 to 10 membered heterocycloalkylene. In

embodiments, L is independently substituted or unsubstituted 3 to 8 membered
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heterocycloalkylene. In embodiments, L3¢ is independently substituted 3 to 8 membered
heterocycloalkylene. In embodiments, L3¢ is independently unsubstituted 3 to 8 membered
heterocycloalkylene. In embodiments, L€ is independently substituted or unsubstituted 3 to
6 membered heterocycloalkylene. In embodiments, L*C is independently substituted 3 to 6
membered heterocycloalkylene. In embodiments, L3¢ is independently unsubstituted 3 to 6
membered heterocycloalkylene. In embodiments, LC is independently substituted or
unsubstituted 4 to 6 membered heterocycloalkylene. In embodiments, L is independently
substituted 4 to 6 membered heterocycloalkylene. In embodiments, L is independently
unsubstituted 4 to 6 membered heterocycloalkylene. In embodiments, L*C is independently
substituted or unsubstituted 4 to 5 membered heterocycloalkylene. In embodiments, L*C is
independently substituted 4 to 5 membered heterocycloalkylene. In embodiments, L3¢ is
independently unsubstituted 4 to 5 membered heterocycloalkylene. In embodiments, L3¢ is
independently substituted or unsubstituted 5 to 6 membered heterocycloalkylene. In
embodiments, L is independently substituted 5 to 6 membered heterocycloalkylene. In
embodiments, L3 is independently unsubstituted 5 to 6 membered heterocycloalkylene.
[0377] In embodiments, L3¢ is independently substituted or unsubstituted arylene. In
embodiments, L3 is independently substituted or unsubstituted arylene (e.g., C6-C12, Ce-C1o,
or phenyl). In embodiments, L3¢ is independently substituted arylene (e.g., C-C12, C6-Cio, or
phenyl). In embodiments, L3¢ is independently unsubstituted arylene (e.g., C6-Ci2, Cs-Cio, or
phenyl). In embodiments, L3¢ is independently substituted or unsubstituted Cs-C12 arylene.
In embodiments, L3¢ is independently substituted C¢-C12 arylene. In embodiments, L3 is
independently unsubstituted Cs-C12 arylene. In embodiments, L3 is independently
substituted or unsubstituted C¢-Cio arylene. In embodiments, L*C is independently substituted
Cs-Cioarylene. In embodiments, L*C is independently unsubstituted C¢-Cio arylene. In
embodiments, L3 is independently substituted or unsubstituted phenylene. In embodiments,
L3¢ is independently substituted phenylene. In embodiments, L is independently
unsubstituted phenylene. In embodiments, L*C is independently substituted or unsubstituted
biphenylene. In embodiments, L*C is independently substituted biphenylene. In
embodiments, L€ is independently unsubstituted biphenylene. In embodiments, L3¢ is
independently substituted or unsubstituted naphthylene. In embodiments, L3 is
independently substituted naphthylene. In embodiments, L€ is independently unsubstituted

naphthylene.
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[0378] Inembodiments, L€ is independently substituted or unsubstituted heteroarylene. In
embodiments, L3C is independently substituted heteroarylene. In embodiments, LC is
independently unsubstituted heteroarylene. In embodiments, L3¢ is independently substituted
or unsubstituted heteroarylene (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9 membered,
or 5 to 6 membered). In embodiments, L3¢ is independently substituted heteroarylene (e.g., 5
to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered). In
embodiments, L3 is independently unsubstituted heteroarylene (e.g., 5 to 12 membered, 5 to
10 membered, 5 to 9 membered, or 5 to 6 membered). In embodiments, LC is independently
substituted or unsubstituted 5 to 12 membered heteroarylene. In embodiments, L€ is
independently substituted 5 to 12 membered heteroarylene. In embodiments, L*C is
independently unsubstituted 5 to 12 membered heteroarylene. In embodiments, L*C is
independently substituted or unsubstituted 5 to 10 membered heteroarylene. In embodiments,
L3¢ is independently substituted 5 to 10 membered heteroarylene. In embodiments, L3¢ is
independently unsubstituted 5 to 10 membered heteroarylene. In embodiments, L*C is
independently substituted or unsubstituted 5 to 9 membered heteroarylene. In embodiments,
L3¢ is independently substituted 5 to 9 membered heteroarylene. In embodiments, L€ is
independently unsubstituted 5 to 9 membered heteroarylene. In embodiments, L is
independently substituted or unsubstituted 5 to 6 membered heteroarylene. In embodiments,
L3€ is independently substituted 5 to 6 membered heteroarylene. In embodiments, L€ is
independently unsubstituted 5 to 6 membered heteroarylene.

[0379] In embodiments, L is independently a bond. In embodiments, L3P s
independently -NH-. In embodiments, L is independently -O-. In embodiments, L*P is
independently -S-. In embodiments, L*" is independently -C(O)-. In embodiments, L" is
independently -NHC(O)-. In embodiments, L3P is independently -S(0).C(O)-. In
embodiments, L*" is independently -OPO»-O-. In embodiments, L*" is

independently -OP(S)(0)-O-. In embodiments, L*" is independently -OP(S)-O-. In
embodiments, L is independently -S(O)NH-. In embodiments, P is independently
-NHC(O)NH-. In embodiments, L3P is independently -C(O)O-. In embodiments, L3P is
independently -OC(O)-. In embodiments, L is independently —C(O)NH-. In embodiments,
L3P is not a bond.

[0380] In embodiments, L3P is independently substituted or unsubstituted alkylene (e.g.,
C1-Cas, C1-Cao, C1-Cr1a, C1-Cg, C1-Cs, C1-C4, or C1-C2). In embodiments, L3P is
independently substituted alkylene (e.g., C1-Cas, C1-Cao, C1-C12, C1-Cs, C1-Cs, C1-Cy, or C-
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C>»). In embodiments, P is independently unsubstituted alkylene (e.g., Ci-Cas, C1-Cao, Ci-
C1a, C1-Cs, C1-Cs, C1-C4, or C1-C2). In embodiments, L3P is independently substituted or
unsubstituted C;-Cas alkylene. In embodiments, L°P is independently substituted Ci-Cas
alkylene. In embodiments, L3P is independently unsubstituted C;-Cas alkylene. In
embodiments, L is independently substituted or unsubstituted Ci-Cao alkylene. In
embodiments, L*" is independently substituted Ci-Cao alkylene. In embodiments, L*" is
independently unsubstituted Ci-Cao alkylene. In embodiments, P is independently
substituted or unsubstituted Ci-C12 alkylene. In embodiments, L3P is independently
substituted Ci-Ci2 alkylene. In embodiments, L*P is independently unsubstituted Ci-Ci2
alkylene. In embodiments, L" is independently substituted or unsubstituted C;-Cs alkylene.
In embodiments, LP is independently substituted C1-Cg alkylene. In embodiments, 1" is
independently unsubstituted Ci-Cs alkylene. In embodiments, L*P is independently
substituted or unsubstituted C1-Ce alkylene. In embodiments, L is independently
substituted Ci-Cg alkylene. In embodiments, L°P is independently unsubstituted Ci-Cs
alkylene. In embodiments, L3P is independently substituted or unsubstituted Ci-Ca alkylene.
In embodiments, LP is independently substituted C1-Cs alkylene. In embodiments, L3P is
independently unsubstituted C-Csalkylene. In embodiments, L is independently
substituted or unsubstituted ethylene. In embodiments, L*" is independently substituted
ethylene. In embodiments, LP is independently unsubstituted ethylene. In embodiments,
L3P is independently substituted or unsubstituted methylene. In embodiments, L is
independently substituted methylene. In embodiments, L?P is independently unsubstituted
methylene.

[0381] In embodiments, L3P is independently substituted or unsubstituted heteroalkylene
(e.g., 2 to 25 membered, 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6
membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, L" is
independently substituted heteroalkylene (e.g., 2 to 25 membered, 2 to 20 membered, 2 to 12
membered, 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5
membered). In embodiments, L is independently unsubstituted heteroalkylene (e.g., 2 to 25
membered, 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, L3P is independently
substituted or unsubstituted 2 to 25 membered heteroalkylene. In embodiments, LP is
independently substituted 2 to 25 membered heteroalkylene. In embodiments, L3P is

independently unsubstituted 2 to 25 membered heteroalkylene. In embodiments, L*" is
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independently substituted or unsubstituted 2 to 20 membered heteroalkylene. In
embodiments, L is independently substituted 2 to 20 membered heteroalkylene. In
embodiments, L is independently unsubstituted 2 to 20 membered heteroalkylene. In
embodiments, L3P is independently substituted or unsubstituted 2 to 12 membered
heteroalkylene. In embodiments, LP is independently substituted 2 to 12 membered
heteroalkylene. In embodiments, L?P is independently unsubstituted 2 to 12 membered
heteroalkylene. In embodiments, L°P is independently substituted or unsubstituted 2 to 8
membered heteroalkylene. In embodiments, L*P is independently substituted 2 to 8
membered heteroalkylene. In embodiments, L°" is independently unsubstituted 2 to 8
membered heteroalkylene. In embodiments, L*" is independently substituted or unsubstituted
2 to 6 membered heteroalkylene. In embodiments, L°" is independently substituted 2 to 6
membered heteroalkylene. In embodiments, L*" is independently unsubstituted 2 to 6
membered heteroalkylene. In embodiments, LP is independently substituted or unsubstituted
4 to 6 membered heteroalkylene. In embodiments, L*" is independently substituted 4 to 6
membered heteroalkylene. In embodiments, L is independently unsubstituted 4 to 6
membered heteroalkylene. In embodiments, L is independently substituted or unsubstituted
2 to 3 membered heteroalkylene. In embodiments, L*" is independently substituted 2 to 3
membered heteroalkylene. In embodiments, LP is independently unsubstituted 2 to 3
membered heteroalkylene. In embodiments, L*P is independently substituted or unsubstituted
4 to 5 membered heteroalkylene. In embodiments, L*” is independently substituted 4 to 5
membered heteroalkylene. In embodiments, L*" is independently unsubstituted 4 to 5
membered heteroalkylene.

[0382] Inembodiments, L3P is independently substituted or unsubstituted
cyclocycloalkylene (e.g., C3-Cio, C3-Cg, C3-Cq, C4-Cs, or Cs5-Cg). In embodiments, L3P s
independently substituted cyclocycloalkylene (e.g., C3-Cio, C3-Cs, C3-Cs, C4-Cs, or Cs-Ce).

In embodiments, L is independently unsubstituted cyclocycloalkylene (e.g., C3-C1o, C3-Cs,
C3-Cs, C4-Cs, or Cs5-Ce). In embodiments, L3P is independently substituted or unsubstituted
C3-Ciocycloalkylene. In embodiments, L is independently substituted C3-Cio
cycloalkylene. In embodiments, L?P is independently unsubstituted C3-Cio cycloalkylene. In
embodiments, L is independently substituted or unsubstituted C3-Cs cycloalkylene. In
embodiments, L is independently substituted C3-Cs cycloalkylene. In embodiments, L3P is
independently unsubstituted C3-Cs cycloalkylene. In embodiments, L*P is independently

substituted or unsubstituted C3-Cs cycloalkylene. In embodiments, L*" is independently
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substituted C3-Cg cycloalkylene. In embodiments, LC is independently unsubstituted C3-Cs
cycloalkylene. In embodiments, L3P is independently substituted or unsubstituted C4-Ce
cycloalkylene. In embodiments, L*P is independently substituted C4-Cs cycloalkylene. In
embodiments, L is independently unsubstituted C4-Cs cycloalkylene. In embodiments, L3P
is independently substituted or unsubstituted Cs-Cs cycloalkylene. In embodiments, L*P is
independently substituted Cs-Cs cycloalkylene. In embodiments, L is independently
unsubstituted Cs-Cg cycloalkylene. In embodiments, L°P is independently substituted or
unsubstituted hexylene. In embodiments, L3P is independently substituted hexylene. In
embodiments, L is independently unsubstituted hexylene.

[0383] In embodiments, L°P is independently substituted or unsubstituted
heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8 membered, 3 to 6 membered, 4 to 6
membered, 4 to 5 membered, or 5 to 6 membered). In embodiments, L?" is independently
substituted heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8 membered, 3 to 6 membered,
4 to 6 membered, 4 to 5 membered, or 5 to 6 membered). In embodiments, L3P is
independently unsubstituted heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8 membered, 3
to 6 membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered). In embodiments,
L*P is independently substituted or unsubstituted 3 to 10 membered heterocycloalkylene. In
embodiments, L is independently substituted 3 to 10 membered heterocycloalkylene. In
embodiments, L is independently unsubstituted 3 to 10 membered heterocycloalkylene. In
embodiments, L*" is independently substituted or unsubstituted 3 to 8 membered
heterocycloalkylene. In embodiments, L is independently substituted 3 to 8 membered
heterocycloalkylene. In embodiments, LP is independently unsubstituted 3 to 8 membered
heterocycloalkylene. In embodiments, L is independently substituted or unsubstituted 3 to
6 membered heterocycloalkylene. In embodiments, L3P is independently substituted 3 to 6
membered heterocycloalkylene. In embodiments, L is independently unsubstituted 3 to 6
membered heterocycloalkylene. In embodiments, L°" is independently substituted or
unsubstituted 4 to 6 membered heterocycloalkylene. In embodiments, L*" is independently
substituted 4 to 6 membered heterocycloalkylene. In embodiments, L°" is independently
unsubstituted 4 to 6 membered heterocycloalkylene. In embodiments, L*" is independently
substituted or unsubstituted 4 to 5 membered heterocycloalkylene. In embodiments, L3 is
independently substituted 4 to 5 membered heterocycloalkylene. In embodiments, L3P is
independently unsubstituted 4 to 5 membered heterocycloalkylene. In embodiments, L3P is

independently substituted or unsubstituted 5 to 6 membered heterocycloalkylene. In
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embodiments, L is independently substituted 5 to 6 membered heterocycloalkylene. In
embodiments, L is independently unsubstituted 5 to 6 membered heterocycloalkylene.
[0384] In embodiments, L*P is independently substituted or unsubstituted arylene. In
embodiments, 1P is independently substituted or unsubstituted arylene (e.g., Cs-C12, Cs-Cio,
or phenyl). In embodiments, L3P is independently substituted arylene (e.g., C6-Ci2, Co-Cio, or
phenyl). In embodiments, L is independently unsubstituted arylene (e.g., C6-Ci2, C6-C1o, or
phenyl). In embodiments, L3P is independently substituted or unsubstituted Cs-Ci2 arylene.
In embodiments, LP is independently substituted Cs-Ci2 arylene. In embodiments, L3P is
independently unsubstituted Cs-C12 arylene. In embodiments, L*P is independently
substituted or unsubstituted C¢-Cio arylene. In embodiments, L3P is independently substituted
Cs-Cioarylene. In embodiments, L*P is independently unsubstituted Cs-C1o arylene. In
embodiments, L is independently substituted or unsubstituted phenylene. In embodiments,
L3P is independently substituted phenylene. In embodiments, L is independently
unsubstituted phenylene. In embodiments, L*" is independently substituted or unsubstituted
biphenylene. In embodiments, L is independently substituted biphenylene. In
embodiments, L is independently unsubstituted biphenylene. In embodiments, LP is
independently substituted or unsubstituted naphthylene. In embodiments, L3P is
independently substituted naphthylene. In embodiments, L*" is independently unsubstituted
naphthylene.

[0385] In embodiments, L*® is independently substituted or unsubstituted heteroarylene. In
embodiments, L is independently substituted heteroarylene. In embodiments, L3 is
independently unsubstituted heteroarylene. In embodiments, L is independently substituted
or unsubstituted heteroarylene (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9 membered,
or 5 to 6 membered). In embodiments, LP is independently substituted heteroarylene (e.g., 5
to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered). In
embodiments, L is independently unsubstituted heteroarylene (e.g., 5 to 12 membered, 5 to
10 membered, 5 to 9 membered, or 5 to 6 membered). In embodiments, LP is independently
substituted or unsubstituted 5 to 12 membered heteroarylene. In embodiments, L is
independently substituted 5 to 12 membered heteroarylene. In embodiments, L3P is
independently unsubstituted 5 to 12 membered heteroarylene. In embodiments, L is
independently substituted or unsubstituted 5 to 10 membered heteroarylene. In embodiments,
L3P is independently substituted 5 to 10 membered heteroarylene. In embodiments, L3P is

independently unsubstituted 5 to 10 membered heteroarylene. In embodiments, L is
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independently substituted or unsubstituted 5 to 9 membered heteroarylene. In embodiments,
L3P is independently substituted 5 to 9 membered heteroarylene. In embodiments, L*P is
independently unsubstituted 5 to 9 membered heteroarylene. In embodiments, L is
independently substituted or unsubstituted 5 to 6 membered heteroarylene. In embodiments,
L3P is independently substituted 5 to 6 membered heteroarylene. In embodiments, L*P is
independently unsubstituted 5 to 6 membered heteroarylene.

[0386] In embodiments, L3t is independently a bond. In embodiments, L3E is
independently -NH-. In embodiments, L*F is independently -O-. In embodiments, L*F is
independently -S-. In embodiments, L is independently -C(O)-. In embodiments, L is
independently -NHC(O)-. In embodiments, L3 is independently -S(0)>C(O)-. In
embodiments, L is independently -OPQ,-O-. In embodiments, L*F is

independently -OP(S)(0)-O-. In embodiments, L€ is independently -OP(S),-O-. In
embodiments, L is independently -S(O)NH-. In embodiments, L€ is independently
-NHC(O)NH-. In embodiments, L*® is independently -C(O)O-. In embodiments, L*F is
independently -OC(O)-. In embodiments, L°F is independently ~C(O)NH-. In embodiments,
L3 is not a bond.

[0387] In embodiments, L is independently substituted or unsubstituted alkylene (e.g.,
C1-Cas, C1-Cao, C1-C12, C1-Cs, C1-Cs, C1-Ca, or C1-C2). In embodiments, L*F is
independently substituted alkylene (e.g., C1-Cas, C1-Cao, C1-Ci2, C1-Cs, C1-Cs, C1-Cs, or Ci-
C>). In embodiments, LF is independently unsubstituted alkylene (e.g., C1-Cas, Ci-Cao, Ci-
C12, C1-Cg, C1-Cs, C1-C4, or C1-C). In embodiments, L3 is independently substituted or
unsubstituted Ci-Cas alkylene. In embodiments, L*F is independently substituted C;-Cas
alkylene. In embodiments, Lt is independently unsubstituted Ci-Cas alkylene. In
embodiments, L is independently substituted or unsubstituted Ci-Cao alkylene. In
embodiments, L is independently substituted C;-Cao alkylene. In embodiments, L is
independently unsubstituted Ci-Cao alkylene. In embodiments, LF is independently
substituted or unsubstituted Ci-C12 alkylene. In embodiments, L*F is independently
substituted Ci-Cr2 alkylene. In embodiments, L3¢ is independently unsubstituted C1-C12
alkylene. In embodiments, L€ is independently substituted or unsubstituted Ci-Cs alkylene.
In embodiments, L is independently substituted C;-Cs alkylene. In embodiments, L is
independently unsubstituted Ci-Cs alkylene. In embodiments, L*F is independently
substituted or unsubstituted Ci-Co alkylene. In embodiments, L€ is independently

substituted Ci-Cgalkylene. In embodiments, L*F is independently unsubstituted Ci-Ce

150



WO 2023/086978 PCT/US2022/079788

alkylene. In embodiments, L is independently substituted or unsubstituted C;-C4 alkylene.
In embodiments, L€ is independently substituted C1-C4 alkylene. In embodiments, L3 is
independently unsubstituted C;-C4 alkylene. In embodiments, L is independently
substituted or unsubstituted ethylene. In embodiments, Lt is independently substituted
ethylene. In embodiments, L€ is independently unsubstituted ethylene. In embodiments, L€
is independently substituted or unsubstituted methylene. In embodiments, L3¢ is
independently substituted methylene. In embodiments, L*F is independently unsubstituted
methylene.

[0388] Inembodiments, L3F is independently substituted or unsubstituted heteroalkylene
(e.g., 2 to 25 membered, 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6
membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, L*F is
independently substituted heteroalkylene (e.g., 2 to 25 membered, 2 to 20 membered, 2 to 12
membered, 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5
membered). In embodiments, L is independently unsubstituted heteroalkylene (e.g., 2 to 25
membered, 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, L?F is independently
substituted or unsubstituted 2 to 25 membered heteroalkylene. In embodiments, L3¢ is
independently substituted 2 to 25 membered heteroalkylene. In embodiments, L3F is
independently unsubstituted 2 to 25 membered heteroalkylene. In embodiments, L*F is
independently substituted or unsubstituted 2 to 20 membered heteroalkylene. In
embodiments, L€ is independently substituted 2 to 20 membered heteroalkylene. In
embodiments, L is independently unsubstituted 2 to 20 membered heteroalkylene. In
embodiments, L is independently substituted or unsubstituted 2 to 12 membered
heteroalkylene. In embodiments, L3 is independently substituted 2 to 12 membered
heteroalkylene. In embodiments, L€ is independently unsubstituted 2 to 12 membered
heteroalkylene. In embodiments, Lt is independently substituted or unsubstituted 2 to 8
membered heteroalkylene. In embodiments, L*F is independently substituted 2 to 8
membered heteroalkylene. In embodiments, L*F is independently unsubstituted 2 to 8
membered heteroalkylene. In embodiments, L is independently substituted or unsubstituted
2 to 6 membered heteroalkylene. In embodiments, L*F is independently substituted 2 to 6
membered heteroalkylene. In embodiments, L is independently unsubstituted 2 to 6
membered heteroalkylene. In embodiments, L is independently substituted or unsubstituted

4 to 6 membered heteroalkylene. In embodiments, L*F is independently substituted 4 to 6
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membered heteroalkylene. In embodiments, L is independently unsubstituted 4 to 6
membered heteroalkylene. In embodiments, L is independently substituted or unsubstituted
2 to 3 membered heteroalkylene. In embodiments, L*F is independently substituted 2 to 3
membered heteroalkylene. In embodiments, L3¢ is independently unsubstituted 2 to 3
membered heteroalkylene. In embodiments, L3¢ is independently substituted or unsubstituted
4 to 5 membered heteroalkylene. In embodiments, L*F is independently substituted 4 to 5
membered heteroalkylene. In embodiments, L is independently unsubstituted 4 to 5
membered heteroalkylene.

[0389] In embodiments, L3 is independently substituted or unsubstituted
cyclocycloalkylene (e.g., C3-Cio, C3-Cs, C3-Cs, C4-Cs, or Cs5-Cs). In embodiments, LE s
independently substituted cyclocycloalkylene (e.g., C3-Cio, C3-Cs, C3-Cg, C4-Cs, or Cs-Ce).
In embodiments, L is independently unsubstituted cyclocycloalkylene (e.g., C3-Cio, C3-Cs,
C3-Cs, C4-Cs, or Cs5-Ce). In embodiments, LF is independently substituted or unsubstituted
C3-Ciocycloalkylene. In embodiments, L is independently substituted C3-C1o
cycloalkylene. In embodiments, L*E is independently unsubstituted C3-Cio cycloalkylene. In
embodiments, L€ is independently substituted or unsubstituted C3-Cg cycloalkylene. In
embodiments, L is independently substituted C3-Cs cycloalkylene. In embodiments, L is
independently unsubstituted C3-Cs cycloalkylene. In embodiments, L*F is independently
substituted or unsubstituted C3-Cs cycloalkylene. In embodiments, L€ is independently
substituted C3-Cg cycloalkylene. In embodiments, L*F is independently unsubstituted C3-Cs
cycloalkylene. In embodiments, L*F is independently substituted or unsubstituted C4-Cs
cycloalkylene. In embodiments, L*F is independently substituted C4-Cs cycloalkylene. In
embodiments, L is independently unsubstituted C4-Cs cycloalkylene. In embodiments, L
is independently substituted or unsubstituted Cs-Cs cycloalkylene. In embodiments, L is
independently substituted Cs-Cs cycloalkylene. In embodiments, L3 is independently
unsubstituted Cs-Cg cycloalkylene. In embodiments, L*F is independently substituted or
unsubstituted hexylene. In embodiments, L3¢ is independently substituted hexylene. In
embodiments, Lt is independently unsubstituted hexylene.

[0390] In embodiments, LF is independently substituted or unsubstituted
heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8 membered, 3 to 6 membered, 4 to 6
membered, 4 to 5 membered, or 5 to 6 membered). In embodiments, L is independently
substituted heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8 membered, 3 to 6 membered,

4 to 6 membered, 4 to 5 membered, or 5 to 6 membered). In embodiments, LF is
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independently unsubstituted heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8 membered, 3
to 6 membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered). In embodiments,
L’ is independently substituted or unsubstituted 3 to 10 membered heterocycloalkylene. In
embodiments, L is independently substituted 3 to 10 membered heterocycloalkylene. In
embodiments, L€ is independently unsubstituted 3 to 10 membered heterocycloalkylene. In
embodiments, L is independently substituted or unsubstituted 3 to 8 membered
heterocycloalkylene. In embodiments, L3 is independently substituted 3 to 8 membered
heterocycloalkylene. In embodiments, L*F is independently unsubstituted 3 to 8 membered
heterocycloalkylene. In embodiments, L*F is independently substituted or unsubstituted 3 to
6 membered heterocycloalkylene. In embodiments, L€ is independently substituted 3 to 6
membered heterocycloalkylene. In embodiments, L is independently unsubstituted 3 to 6
membered heterocycloalkylene. In embodiments, L is independently substituted or
unsubstituted 4 to 6 membered heterocycloalkylene. In embodiments, L*F is independently
substituted 4 to 6 membered heterocycloalkylene. In embodiments, L*® is independently
unsubstituted 4 to 6 membered heterocycloalkylene. In embodiments, L*F is independently
substituted or unsubstituted 4 to 5 membered heterocycloalkylene. In embodiments, L°F is
independently substituted 4 to 5 membered heterocycloalkylene. In embodiments, L3 is
independently unsubstituted 4 to 5 membered heterocycloalkylene. In embodiments, L3F is
independently substituted or unsubstituted 5 to 6 membered heterocycloalkylene. In
embodiments, L is independently substituted 5 to 6 membered heterocycloalkylene. In
embodiments, L¢ is independently unsubstituted 5 to 6 membered heterocycloalkylene.
[0391] In embodiments, L is independently substituted or unsubstituted arylene. In
embodiments, L is independently substituted or unsubstituted arylene (e.g., Cs-C12, Co-Cio,
or phenyl). In embodiments, L is independently substituted arylene (e.g., C6-C12, C6-Cio, or
phenyl). In embodiments, L3 is independently unsubstituted arylene (e.g., C-C12, C6-Cio, or
phenyl). In embodiments, L3 is independently substituted or unsubstituted Cs-C12 arylene.
In embodiments, L€ is independently substituted Cs-C12 arylene. In embodiments, LE is
independently unsubstituted Cs-C12 arylene. In embodiments, L is independently
substituted or unsubstituted Cs-Cio arylene. In embodiments, L is independently substituted
Cs-Croarylene. In embodiments, L*F is independently unsubstituted Cs-Cio arylene. In
embodiments, L€ is independently substituted or unsubstituted phenylene. In embodiments,
L3F is independently substituted phenylene. In embodiments, L is independently

unsubstituted phenylene. In embodiments, L*F is independently substituted or unsubstituted
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biphenylene. In embodiments, L is independently substituted biphenylene. In
embodiments, LF is independently unsubstituted biphenylene. In embodiments, L is
independently substituted or unsubstituted naphthylene. In embodiments, L is
independently substituted naphthylene. In embodiments, L is independently unsubstituted
naphthylene.

[0392] In embodiments, L*F is independently substituted or unsubstituted heteroarylene. In
embodiments, L is independently substituted heteroarylene. In embodiments, L3E is
independently unsubstituted heteroarylene. In embodiments, L3 is independently substituted
or unsubstituted heteroarylene (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9 membered,
or 5 to 6 membered). In embodiments, L€ is independently substituted heteroarylene (e.g., 5
to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered). In
embodiments, Lt is independently unsubstituted heteroarylene (e.g., 5 to 12 membered, 5 to
10 membered, 5 to 9 membered, or 5 to 6 membered). In embodiments, LF is independently
substituted or unsubstituted 5 to 12 membered heteroarylene. In embodiments, L*F is
independently substituted 5 to 12 membered heteroarylene. In embodiments, L is
independently unsubstituted 5 to 12 membered heteroarylene. In embodiments, L*F is
independently substituted or unsubstituted 5 to 10 membered heteroarylene. In embodiments,
L3F is independently substituted 5 to 10 membered heteroarylene. In embodiments, L*F is
independently unsubstituted 5 to 10 membered heteroarylene. In embodiments, L*F is
independently substituted or unsubstituted 5 to 9 membered heteroarylene. In embodiments,
L3E is independently substituted 5 to 9 membered heteroarylene. In embodiments, LE is
independently unsubstituted 5 to 9 membered heteroarylene. In embodiments, L3 is
independently substituted or unsubstituted 5 to 6 membered heteroarylene. In embodiments,
L3E is independently substituted 5 to 6 membered heteroarylene. In embodiments, L€ is
independently unsubstituted 5 to 6 membered heteroarylene.

[0393] In embodiments, L? is independently —L!*-NH-C(O)- or —-L!3-C(0)-NH-, and L3 is
independently substituted or unsubstituted C1-Cap alkylene, substituted or unsubstituted 2-20
membered heteroalkylene, or substituted or unsubstituted 2-20 membered heteroalkenylene.
[0394] In embodiments, L'3 is independently substituted or unsubstituted alkylene (e.g., Ci-
Cap, C1-C12, C1-Cs, C1-Cs, C1-Cy, or C1-Ca). In embodiments, L3 is independently
substituted alkylene (e.g., C1-Ca0, C1-Ci2, C1-Cs, C1-Cg, C1-Cy4, or C1-C2). In embodiments,
L is independently unsubstituted alkylene (e.g., C1-Cao, C1-C12, Ci-Cs, Ci-Cs, C1-Cs, or Ci-
C>). In embodiments, L'? is independently substituted or unsubstituted C1-Cao alkylene. In
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embodiments, L3 is independently substituted Ci-Cao alkylene. In embodiments, L3 is
independently unsubstituted C;-Cao alkylene. In embodiments, L3 is independently
substituted or unsubstituted Ci-Ci» alkylene. In embodiments, L!? is independently
substituted Ci-Ci2 alkylene. In embodiments, L2 is independently unsubstituted C1-Ci2
alkylene. In embodiments, L'? is independently substituted or unsubstituted C;-Cs alkylene.
In embodiments, L'? is independently substituted Ci-Cs alkylene. In embodiments, L' is
independently unsubstituted Ci-Cgalkylene. In embodiments, L!? is independently
substituted or unsubstituted Ci-Co alkylene. In embodiments, L' is independently substituted
Ci-Csalkylene. In embodiments, L3 is independently unsubstituted Ci-Ce alkylene. In
embodiments, L3 is independently substituted or unsubstituted C;-Cs alkylene. In
embodiments, L'? is independently substituted C1-C4 alkylene. In embodiments, L3 is
independently unsubstituted Ci-Cs alkylene. In embodiments, L!? is independently
substituted or unsubstituted ethylene. In embodiments, L'? is independently substituted
ethylene. In embodiments, L3 is independently unsubstituted ethylene. In embodiments, L!?
is independently substituted or unsubstituted methylene. In embodiments, L% is
independently substituted methylene. In embodiments, L'? is independently unsubstituted
methylene.

[0395] In embodiments, L'3 is independently substituted or unsubstituted heteroalkylene
(e.g., 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, L' is independently
substituted heteroalkylene (e.g., 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to
6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, L'3
is independently unsubstituted heteroalkylene (e.g., 2 to 20 membered, 2 to 12 membered, 2
to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5 membered).
In embodiments, L3 is independently substituted or unsubstituted 2 to 20 membered
heteroalkylene. In embodiments, L'? is independently substituted 2 to 20 membered
heteroalkylene. In embodiments, L'? is independently unsubstituted 2 to 20 membered
heteroalkylene. In embodiments, L'3 is independently substituted or unsubstituted 2 to 12
membered heteroalkylene. In embodiments, L3 is independently substituted 2 to 12
membered heteroalkylene. In embodiments, L'? is independently unsubstituted 2 to 12
membered heteroalkylene. In embodiments, L' is independently substituted or unsubstituted
2 to 8 membered heteroalkylene. In embodiments, L' is independently substituted 2 to 8

membered heteroalkylene. In embodiments, L'? is independently unsubstituted 2 to 8
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membered heteroalkylene. In embodiments, L' is independently substituted or unsubstituted
2 to 6 membered heteroalkylene. In embodiments, L' is independently substituted 2 to 6
membered heteroalkylene. In embodiments, L' is independently unsubstituted 2 to 6
membered heteroalkylene. In embodiments, L' is independently substituted or unsubstituted
4 to 6 membered heteroalkylene. In embodiments, L' is independently substituted 4 to 6
membered heteroalkylene. In embodiments, L' is independently unsubstituted 4 to 6
membered heteroalkylene. In embodiments, L' is independently substituted or unsubstituted
2 to 3 membered heteroalkylene. In embodiments, L'® is independently substituted 2 to 3
membered heteroalkylene. In embodiments, L3 is independently unsubstituted 2 to 3
membered heteroalkylene. In embodiments, L'* is independently substituted or unsubstituted
4 to 5 membered heteroalkylene. In embodiments, L!? is independently substituted 4 to 5
membered heteroalkylene. In embodiments, L'? is independently unsubstituted 4 to 5
membered heteroalkylene.

[0396] In embodiments, L'? is independently substituted or unsubstituted heteroalkenylene
(e.g., 2 to 20 membered, 2 to 12 membered, 2 to 8§ membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, L' is independently
substituted heteroalkenylene (e.g., 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2
to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5 membered). In embodiments,
L' is independently unsubstituted heteroalkenylene (e.g., 2 to 20 membered, 2 to 12
membered, 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5
membered). In embodiments, L3 is independently substituted or unsubstituted 2 to 20
membered heteroalkenylene. In embodiments, L'® is independently substituted 2 to 20
membered heteroalkenylene. In embodiments, L!* is independently unsubstituted 2 to 20
membered heteroalkenylene. In embodiments, L'3 is independently substituted or
unsubstituted 2 to 12 membered heteroalkenylene. In embodiments, L!* is independently
substituted 2 to 12 membered heteroalkenylene. In embodiments, L'? is independently
unsubstituted 2 to 12 membered heteroalkenylene. In embodiments, L!? is independently
substituted or unsubstituted 2 to 8 membered heteroalkenylene. In embodiments, L'3 is
independently substituted 2 to 8 membered heteroalkenylene. In embodiments, L3 is
independently unsubstituted 2 to 8 membered heteroalkenylene. In embodiments, L'3 is
independently substituted or unsubstituted 2 to 6 membered heteroalkenylene. In
embodiments, L'? is independently substituted 2 to 6 membered heteroalkenylene. In

embodiments, L' is independently unsubstituted 2 to 6 membered heteroalkenylene. In
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embodiments, L3 is independently substituted or unsubstituted 4 to 6 membered
heteroalkenylene. In embodiments, L'? is independently substituted 4 to 6 membered
heteroalkenylene. In embodiments, L'? is independently unsubstituted 4 to 6 membered
heteroalkenylene. In embodiments, L' is independently substituted or unsubstituted 2 to 3
membered heteroalkenylene. In embodiments, L!? is independently substituted 2 to 3
membered heteroalkenylene. In embodiments, L'® is independently unsubstituted 2 to 3
membered heteroalkenylene. In embodiments, L!? is independently substituted or
unsubstituted 4 to 5 membered heteroalkenylene. In embodiments, L3 is independently
substituted 4 to 5 membered heteroalkenylene. In embodiments, L'? is independently
unsubstituted 4 to 5 membered heteroalkenylene.

[0397] Inembodiments, L3 is independently —LB-NH-C(O)-. In embodiments, L? is
independently —L'*-C(0O)-NH-. In embodiments, L'? is substituted or unsubstituted C;-Cs
alkylene. In embodiments, L!* is substituted C;-Cs alkylene. In embodiments, L3 is

unsubstituted C1-Csg alkylene.
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[0400] Inembodiments, L34 is independently substituted or unsubstituted 2 to 8 membered
heteroalkylene; L2 is independently -NHC(O)- or —C(O)NH-; L3¢ is independently
unsubstituted C;-Cs alkylene; L3P is independently a bond, -NHC(O)-, or -C(O)NH-; and L*¢
is independently -NHC(O)-. In embodiments, L** is independently substituted or
unsubstituted 2 to 5 membered heteroalkylene; L3® is independently -NHC(O)- or -C(O)NH-;
L€ is independently unsubstituted C;-C4 alkylene; L is independently a bond, -NHC(O)-,
or —-C(O)NH-; and L*¢ is independently -NHC(O)-. In embodiments, L** is independently
unsubstituted 4 to 5 membered heteroalkylene; L8 is independently -NHC(O)- or -C(O)NH-;
L3¢ is independently unsubstituted C;-Cs alkylene; L*P is independently a bond; and L*F is
independently -NHC(O)-.

158



WO 2023/086978 PCT/US2022/079788

[0401] In embodiments, R! is independently unsubstituted alkyl (e.g., C1-Cas, C11-Cas, C11-
Ci7, or C14-Cis). In embodiments, R! is independently unsubstituted C1-Cas alkyl. In
embodiments, R! is independently unsubstituted C7-Cas alkyl. In embodiments, R! is
independently unsubstituted C7-C2o alkyl. In embodiments, R! is independently unsubstituted
C7-C17 alkyl. In embodiments, R! is independently unsubstituted C7-C1; alkyl. In
embodiments, R! is independently unsubstituted C11-Cas alkyl. In embodiments, R! is
independently unsubstituted C1i-C17 alkyl. In embodiments, R! is independently
unsubstituted C14-Cis alkyl. In embodiments, R is independently unsubstituted C7 alkyl. In
embodiments, R! is independently unsubstituted Co alkyl. In embodiments, R is
independently unsubstituted C1; alkyl. In embodiments, R! is independently unsubstituted
Ci3 alkyl. In embodiments, R! is independently unsubstituted C4 alkyl. In embodiments, R!
is independently unsubstituted Cis alkyl. In embodiments, R! is independently unsubstituted
Cie alkyl.

[0402] In embodiments, R' is independently unsubstituted branched alkyl (e.g., C1-Cas,
C11-Cas, C11-C17, or C14-Ci15). In embodiments, R! is independently unsubstituted branched
Ci-Cas alkyl. In embodiments, R! is independently unsubstituted branched C7-Cas alkyl. In
embodiments, R! is independently unsubstituted branched C7-Cxo alkyl. In embodiments, R!
is independently unsubstituted branched C7-Cao alkyl. In embodiments, R! is independently
unsubstituted branched C7-C17 alkyl. In embodiments, R! is independently unsubstituted
branched C7-C1; alkyl. In embodiments, R! is independently unsubstituted branched C11-Cas
alkyl. In embodiments, R! is independently unsubstituted branched C11-Ci7 alkyl. In
embodiments, R! is independently unsubstituted branched C14-Cis alkyl. In embodiments, R
is independently unsubstituted branched C7 alkyl. In embodiments, R! is independently
unsubstituted branched Co alkyl. In embodiments, R! is independently unsubstituted
branched Ci; alkyl. In embodiments, R! is independently unsubstituted branched Ci3 alkyl.
In embodiments, R! is independently unsubstituted branched Ci4 alkyl. In embodiments, R*
is independently unsubstituted branched Cis alkyl. In embodiments, R! is independently
unsubstituted branched Cjs alkyl.

[0403] In embodiments, R is independently unsubstituted unbranched alkyl (e.g., Ci-Cas,
C11-Cas, C11-C17, or C14-Ci5). In embodiments, R'is independently unsubstituted unbranched
C1-Cas alkyl. In embodiments, R! is independently unsubstituted unbranched C7-Cas alkyl.
In embodiments, R! is independently unsubstituted unbranched C7-Cao alkyl. In

embodiments, R! is independently unsubstituted unbranched C7-Ci7 alkyl. In embodiments,

159



WO 2023/086978 PCT/US2022/079788

R!is independently unsubstituted unbranched C7-Ci1 alkyl. In embodiments, R® is
independently unsubstituted unbranched C11-Cas alkyl. In embodiments, R! is independently
unsubstituted unbranched C11-Ci7 alkyl. In embodiments, R! is independently unsubstituted
unbranched C14-C;s alkyl. In embodiments, R! is independently unsubstituted unbranched C7
alkyl. In embodiments, R! is independently unsubstituted unbranched Co alkyl. In
embodiments, R! is independently unsubstituted unbranched Ci; alkyl. In embodiments, R'
is independently unsubstituted unbranched C13 alkyl. In embodiments, R is independently
unsubstituted unbranched Ci4 alkyl. In embodiments, R! is independently unsubstituted
unbranched Cis alkyl. In embodiments, R is independently unsubstituted unbranched Cis
alkyl.

[0404] In embodiments, R! is independently unsubstituted branched saturated alkyl (e.g.,
C1-Cas, C11-Cas, C11-C17, or C14-Ci5). In embodiments, R! is independently unsubstituted
branched saturated Ci-Cas alkyl. In embodiments, R! is independently unsubstituted
branched saturated C7-Cas alkyl. In embodiments, R! is independently unsubstituted
branched saturated C7-Cao alkyl. In embodiments, R! is independently unsubstituted
branched saturated C7-C17 alkyl. In embodiments, R! is independently unsubstituted
branched saturated C7-Ci; alkyl. In embodiments, R! is independently unsubstituted
branched saturated Ci1-Cas alkyl. In embodiments, R! is independently unsubstituted
branched saturated C11-Ci7 alkyl. In embodiments, R! is independently unsubstituted
branched saturated C14-Cis alkyl. In embodiments, R! is independently unsubstituted
branched saturated C7 alkyl. In embodiments, R is independently unsubstituted branched
saturated Co alkyl. In embodiments, R! is independently unsubstituted branched saturated C1;
alkyl. In embodiments, R! is independently unsubstituted branched saturated Cis alkyl. In
embodiments, R! is independently unsubstituted branched saturated C4 alkyl. In
embodiments, R! is independently unsubstituted branched saturated Cis alkyl. In
embodiments, R! is independently unsubstituted branched saturated Cj6 alkyl.

[0405] In embodiments, R! is independently unsubstituted branched unsaturated alkyl (e.g.,
Ci-Cas, C11-Cas, C11-Ci7, or C14-Cis). In embodiments, R! is independently unsubstituted
branched unsaturated Ci-Cas alkyl. In embodiments, R! is independently unsubstituted
branched unsaturated C7-Cas alkyl. In embodiments, R! is independently unsubstituted
branched unsaturated C7-Cao alkyl. In embodiments, R! is independently unsubstituted
branched unsaturated C7-C17 alkyl. In embodiments, R! is independently unsubstituted

branched unsaturated C7-C1; alkyl. In embodiments, R! is independently unsubstituted
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branched unsaturated C11-Cas alkyl. In embodiments, R! is independently unsubstituted
branched unsaturated Ci1-Cy7 alkyl. In embodiments, R! is independently unsubstituted
branched unsaturated Ci4-Cs alkyl. In embodiments, R! is independently unsubstituted
branched unsaturated C7 alkyl. In embodiments, R! is independently unsubstituted branched
unsaturated Co alkyl. In embodiments, R! is independently unsubstituted branched
unsaturated Ci; alkyl. In embodiments, R! is independently unsubstituted branched
unsaturated Ci3 alkyl. In embodiments, R! is independently unsubstituted branched
unsaturated Cis alkyl. In embodiments, R! is independently unsubstituted branched
unsaturated Cys alkyl. In embodiments, R! is independently unsubstituted branched saturated
Cisalkyl.

[0406] In embodiments, R! is independently unsubstituted unbranched saturated alkyl (e.g.,
C1-Cas, C11-Cas, C11-C17, or C14-Ci5). In embodiments, R! is independently unsubstituted
unbranched saturated Ci-Cas alkyl. In embodiments, R! is independently unsubstituted
unbranched saturated C7-Cas alkyl. In embodiments, R is independently unsubstituted
unbranched saturated C7-Cao alkyl. In embodiments, R! is independently unsubstituted
unbranched saturated C7-C17 alkyl. In embodiments, R! is independently unsubstituted
unbranched saturated C7-C; alkyl. In embodiments, R! is independently unsubstituted
unbranched saturated C11-Cas alkyl. In embodiments, R is independently unsubstituted
unbranched saturated C11-Cy7 alkyl. In embodiments, R! is independently unsubstituted
unbranched saturated C14-Cis alkyl. In embodiments, R is independently unsubstituted
unbranched saturated C7 alkyl. In embodiments, R! is independently unsubstituted
unbranched saturated Co alkyl. In embodiments, R! is independently unsubstituted
unbranched saturated Ci; alkyl. In embodiments, R is independently unsubstituted
unbranched saturated Ci3 alkyl. In embodiments, R! is independently unsubstituted
unbranched saturated Cis alkyl. In embodiments, R! is independently unsubstituted
unbranched saturated Cis alkyl. In embodiments, R is independently unsubstituted
unbranched saturated Ce alkyl.

[0407] In embodiments, R! is independently unsubstituted unbranched unsaturated alkyl
(e.g., C1-Cas, C11-Cas, C11-Ci7, or C14-Ci5). In embodiments, R!is independently
unsubstituted unbranched unsaturated Ci-Cas alkyl. In embodiments, R! is independently
unsubstituted unbranched unsaturated C7-Cas alkyl. In embodiments, R! is independently
unsubstituted unbranched unsaturated C7-Cao alkyl. In embodiments, R! is independently

unsubstituted unbranched unsaturated C7-Ci7 alkyl. In embodiments, R! is independently
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unsubstituted unbranched unsaturated C7-C1; alkyl. In embodiments, R! is independently
unsubstituted unbranched unsaturated C11-Cas alkyl. In embodiments, R! is independently
unsubstituted unbranched unsaturated C11-C17 alkyl. In embodiments, R! is independently
unsubstituted unbranched unsaturated C14-Cs alkyl. In embodiments, R' is independently
unsubstituted unbranched unsaturated C7 alkyl. In embodiments, R' is independently
unsubstituted unbranched unsaturated Co alkyl. In embodiments, R! is independently
unsubstituted unbranched unsaturated Ci; alkyl. In embodiments, R! is independently
unsubstituted unbranched unsaturated C3 alkyl. In embodiments, R! is independently
unsubstituted unbranched unsaturated Ci4 alkyl. In embodiments, R! is independently
unsubstituted unbranched unsaturated Cis alkyl. In embodiments, R is independently
unsubstituted unbranched unsaturated Ci6 alkyl.

[0408] In embodiments, R' is independently unsubstituted Co-C9 alkyl. In embodiments,
R! is independently unsubstituted branched Co-Ci9 alkyl. In embodiments, R! is
independently unsubstituted unbranched Co-C19 alkyl. In embodiments, R is independently
unsubstituted branched saturated Co-C19 alkyl. In embodiments, R! is independently
unsubstituted branched unsaturated Co-C19 alkyl. In embodiments, R! is independently
unsubstituted unbranched saturated Co-Cio alkyl. In embodiments, R! is independently
unsubstituted unbranched unsaturated Co-C19 alkyl.

[0409] In embodiments, R' is independently unsubstituted Ci3.14 alkyl. In embodiments, R!
is independently unsubstituted unbranched Ci3-14 alkyl. In embodiments, R! is independently
unsubstituted branched Ci3-14alkyl. In embodiments, R is independently unsubstituted
unbranched unsaturated Ci3.14 alkyl. In embodiments, R! is independently unsubstituted
unbranched saturated Ci3-14 alkyl. In embodiments, R! is independently unsubstituted
branched unsaturated Cis.14 alkyl. In embodiments, R is independently unsubstituted
branched saturated C3-14 alkyl. In embodiments, R! is independently unsubstituted Ci-14
alkyl. In embodiments, R! is independently unsubstituted unbranched C2-14 alkyl. In
embodiments, R! is independently unsubstituted branched Ci2-14 alkyl. In embodiments, R! is
independently unsubstituted unbranched unsaturated Ci2-14 alkyl. In embodiments, R! is
independently unsubstituted unbranched saturated Ci2-14 alkyl. In embodiments, R is
independently unsubstituted branched unsaturated Ci»-14 alkyl. In embodiments, R! is
independently unsubstituted branched saturated Ci2-14 alkyl. In embodiments, R! is not

unsubstituted Cis alkyl.
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[0410] In embodiments, R? is independently unsubstituted alkyl (e.g., C1-Cas, C11-Cas, Ci1-
Ci7, or C4-Cis). In embodiments, R? is independently unsubstituted C;-Cas alkyl. In
embodiments, R? is independently unsubstituted C7-Cas alkyl. In embodiments, R? is
independently unsubstituted C7-C2o alkyl. In embodiments, R? is independently unsubstituted
C7-Ci7 alkyl. In embodiments, R? is independently unsubstituted C7-C1; alkyl. In
embodiments, R? is independently unsubstituted C11-Cas alkyl. In embodiments, R? is
independently unsubstituted C1i-C17 alkyl. In embodiments, R? is independently
unsubstituted C14-Cis alkyl. In embodiments, R? is independently unsubstituted C7 alkyl. In
embodiments, R? is independently unsubstituted Co alkyl. In embodiments, R? is
independently unsubstituted Cy; alkyl. In embodiments, R? is independently unsubstituted
Ci3 alkyl. In embodiments, R? is independently unsubstituted Ci4 alkyl. In embodiments, R?
is independently unsubstituted Cis alkyl. In embodiments, R? is independently unsubstituted
Cie alkyl.

[0411] In embodiments, R? is independently unsubstituted branched alkyl (e.g., C1-Cas,
C11-Cas, C11-C17, or C14-Ci15). In embodiments, R? is independently unsubstituted branched
Ci-Cas alkyl. In embodiments, R? is independently unsubstituted branched C7-Cas alkyl. In
embodiments, R? is independently unsubstituted branched C7-Cx alkyl. In embodiments, R?
is independently unsubstituted branched C7-Cy7 alkyl. In embodiments, R? is independently
unsubstituted branched C7-Ci; alkyl. In embodiments, R? is independently unsubstituted
branched Ci1-Cos alkyl. In embodiments, R? is independently unsubstituted branched Ci1-C17
alkyl. In embodiments, R? is independently unsubstituted branched C14-Cis alkyl. In
embodiments, R? is independently unsubstituted branched C alkyl. In embodiments, R* is
independently unsubstituted branched Co alkyl. In embodiments, R? is independently
unsubstituted branched C1; alkyl. In embodiments, R? is independently unsubstituted
branched Cis alkyl. In embodiments, R? is independently unsubstituted branched C14 alkyl.
In embodiments, R? is independently unsubstituted branched Cis alkyl. In embodiments, R?
is independently unsubstituted branched Ci¢ alkyl.

[0412] In embodiments, R? is independently unsubstituted unbranched alkyl (e.g., C1-Cas,
C11-Cas, C11-C17, or C14-C15). In embodiments, R? is independently unsubstituted unbranched
Ci-Cas alkyl. In embodiments, R? is independently unsubstituted unbranched C7-Cas alkyl.
In embodiments, R? is independently unsubstituted unbranched C7-Cao alkyl. In
embodiments, R? is independently unsubstituted unbranched C7-Ci7 alkyl. In embodiments,

R?is independently unsubstituted unbranched C7-C1; alkyl. In embodiments, R? is
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independently unsubstituted unbranched C11-Cas alkyl. In embodiments, R? is independently
unsubstituted unbranched C11-Ci7 alkyl. In embodiments, R? is independently unsubstituted
unbranched C14-Cis alkyl. In embodiments, R? is independently unsubstituted unbranched C7
alkyl. In embodiments, R? is independently unsubstituted unbranched Co alkyl. In
embodiments, R? is independently unsubstituted unbranched Ci; alkyl. In embodiments, R?
is independently unsubstituted unbranched Ci3 alkyl. In embodiments, R? is independently
unsubstituted unbranched Ci4 alkyl. In embodiments, R? is independently unsubstituted
unbranched Cis alkyl. In embodiments, R? is independently unsubstituted unbranched Cis
alkyl.

[0413] In embodiments, R? is independently unsubstituted branched saturated alkyl (e.g.,
C1-Cas, C11-Cas, C11-C17, or C14-C1s). In embodiments, R is independently unsubstituted
branched saturated Ci-Cas alkyl. In embodiments, R? is independently unsubstituted
branched saturated C7-Cas alkyl. In embodiments, R? is independently unsubstituted
branched saturated C7-Cao alkyl. In embodiments, R? is independently unsubstituted
branched saturated C7-Cy7 alkyl. In embodiments, R? is independently unsubstituted
branched saturated C7-C11 alkyl. In embodiments, R? is independently unsubstituted
branched saturated C11-Cas alkyl. In embodiments, R? is independently unsubstituted
branched saturated C11-C17 alkyl. In embodiments, R? is independently unsubstituted
branched saturated C14-Cis alkyl. In embodiments, R? is independently unsubstituted
branched saturated C7 alkyl. In embodiments, R? is independently unsubstituted branched
saturated Co alkyl. In embodiments, R? is independently unsubstituted branched saturated C1
alkyl. In embodiments, R? is independently unsubstituted branched saturated C3 alkyl. In
embodiments, R? is independently unsubstituted branched saturated Cs alkyl. In
embodiments, R? is independently unsubstituted branched saturated Cis alkyl. In
embodiments, R? is independently unsubstituted branched saturated Ci6 alkyl.

[0414] In embodiments, R? is independently unsubstituted branched unsaturated alkyl (e.g.,
C1-Cas, C11-Cas, C11-C17, or C14-C1s). In embodiments, R? is independently unsubstituted
branched unsaturated Ci-Cas alkyl. In embodiments, R? is independently unsubstituted
branched unsaturated C7-Cas alkyl. In embodiments, R? is independently unsubstituted
branched unsaturated C7-C2o alkyl. In embodiments, R? is independently unsubstituted
branched unsaturated C7-C17 alkyl. In embodiments, R? is independently unsubstituted
branched unsaturated C7-C1; alkyl. In embodiments, R? is independently unsubstituted

branched unsaturated Ci;-Cas alkyl. In embodiments, R? is independently unsubstituted
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branched unsaturated C11-Cy7 alkyl. In embodiments, R? is independently unsubstituted
branched unsaturated Ci4-Cis alkyl. In embodiments, R? is independently unsubstituted
branched unsaturated C7 alkyl. In embodiments, R? is independently unsubstituted branched
unsaturated Co alkyl. In embodiments, R? is independently unsubstituted branched
unsaturated C1; alkyl. In embodiments, R? is independently unsubstituted branched
unsaturated Ci3 alkyl. In embodiments, R? is independently unsubstituted branched
unsaturated Cis alkyl. In embodiments, R? is independently unsubstituted branched
unsaturated Cis alkyl. In embodiments, R? is independently unsubstituted branched saturated
Cisalkyl.

[0415] In embodiments, R? is independently unsubstituted unbranched saturated alkyl (e.g.,
C1-Cas, C11-Cas, C11-C17, or C14-C1s). In embodiments, R is independently unsubstituted
unbranched saturated C;-Cas alkyl. In embodiments, R? is independently unsubstituted
unbranched saturated C7-Cas alkyl. In embodiments, R? is independently unsubstituted
unbranched saturated C7-Cao alkyl. In embodiments, R? is independently unsubstituted
unbranched saturated C7-C17 alkyl. In embodiments, R? is independently unsubstituted
unbranched saturated C7-Ci1 alkyl. In embodiments, R? is independently unsubstituted
unbranched saturated C11-Cas alkyl. In embodiments, R? is independently unsubstituted
unbranched saturated C11-C17 alkyl. In embodiments, R? is independently unsubstituted
unbranched saturated C14-Cis alkyl. In embodiments, R? is independently unsubstituted
unbranched saturated C7 alkyl. In embodiments, R? is independently unsubstituted
unbranched saturated Co alkyl. In embodiments, R? is independently unsubstituted
unbranched saturated C1; alkyl. In embodiments, R? is independently unsubstituted
unbranched saturated Ci3 alkyl. In embodiments, R? is independently unsubstituted
unbranched saturated Cis alkyl. In embodiments, R? is independently unsubstituted
unbranched saturated Cs alkyl. In embodiments, R? is independently unsubstituted
unbranched saturated Ci¢ alkyl.

[0416] In embodiments, R? is independently unsubstituted unbranched unsaturated alkyl
(e.g., C1-Cas, C11-Cas, C11-Ci7, or C14-Cis). In embodiments, R? is independently
unsubstituted unbranched unsaturated Ci-Cas alkyl. In embodiments, R? is independently
unsubstituted unbranched unsaturated C7-Cas alkyl. In embodiments, R? is independently
unsubstituted unbranched unsaturated C7-C2o alkyl. In embodiments, R? is independently
unsubstituted unbranched unsaturated C7-C17 alkyl. In embodiments, R? is independently

unsubstituted unbranched unsaturated C7-Ci1 alkyl. In embodiments, R? is independently
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unsubstituted unbranched unsaturated C11-Cas alkyl. In embodiments, R? is independently
unsubstituted unbranched unsaturated C11-C17 alkyl. In embodiments, R? is independently
unsubstituted unbranched unsaturated C14-Cis alkyl. In embodiments, R? is independently
unsubstituted unbranched unsaturated C7 alkyl. In embodiments, R? is independently
unsubstituted unbranched unsaturated Co alkyl. In embodiments, R? is independently
unsubstituted unbranched unsaturated C1; alkyl. In embodiments, R? is independently
unsubstituted unbranched unsaturated C3 alkyl. In embodiments, R? is independently
unsubstituted unbranched unsaturated Ci4 alkyl. In embodiments, R? is independently
unsubstituted unbranched unsaturated Cis alkyl. In embodiments, R? is independently
unsubstituted unbranched unsaturated Ci alkyl.

[0417] In embodiments, R? is independently unsubstituted Co-C9 alkyl. In embodiments,
R? is independently unsubstituted branched Co-C19 alkyl. In embodiments, R? is
independently unsubstituted unbranched Co-C19 alkyl. In embodiments, R? is independently
unsubstituted branched saturated Co-C19 alkyl. In embodiments, R? is independently
unsubstituted branched unsaturated Co-C1o alkyl. In embodiments, R? is independently
unsubstituted unbranched saturated Co-Ci alkyl. In embodiments, R? is independently
unsubstituted unbranched unsaturated Co-C19 alkyl.

[0418] In embodiments, R? is independently unsubstituted Cy3.14 alkyl. In embodiments, R?
is independently unsubstituted unbranched Ci3.14 alkyl. In embodiments, R? is independently
unsubstituted branched Ci3.14alkyl. In embodiments, R? is independently unsubstituted
unbranched unsaturated Ci3.14 alkyl. In embodiments, R? is independently unsubstituted
unbranched saturated Ci3.14 alkyl. In embodiments, R? is independently unsubstituted
branched unsaturated Ci3-14 alkyl. In embodiments, R? is independently unsubstituted
branched saturated Ci3-14 alkyl. In embodiments, R? is independently unsubstituted Ci2-14
alkyl. In embodiments, R? is independently unsubstituted unbranched Ci»-14 alkyl. In
embodiments, R? is independently unsubstituted branched Ci2-14 alkyl. In embodiments, R? is
independently unsubstituted unbranched unsaturated Ci2-14 alkyl. In embodiments, R? is
independently unsubstituted unbranched saturated Ci»-14 alkyl. In embodiments, R? is
independently unsubstituted branched unsaturated Ci»-14 alkyl. In embodiments, R? is
independently unsubstituted branched saturated Ci2-14 alkyl. In embodiments, R? is not
unsubstituted Cis alkyl.

[0419] In embodiments, R? is independently unsubstituted alkyl (e.g., C1-Cas, C11-Cas, Cii-
Ci7, or C14-Cis). In embodiments, R? is independently unsubstituted C1-Cas alkyl. In
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embodiments, R? is independently unsubstituted C7-Cas alkyl. In embodiments, R? is
independently unsubstituted C7-Cao alkyl. In embodiments, R? is independently unsubstituted
C7-Ci7 alkyl. In embodiments, R? is independently unsubstituted C7-C1; alkyl. In
embodiments, R? is independently unsubstituted C11-Cos alkyl. In embodiments, R? is
independently unsubstituted C11-C17 alkyl. In embodiments, R? is independently
unsubstituted C14-Cis alkyl. In embodiments, R? is independently unsubstituted C7 alkyl. In
embodiments, R? is independently unsubstituted Co alkyl. In embodiments, R? is
independently unsubstituted C1; alkyl. In embodiments, R? is independently unsubstituted
Ci3 alkyl. In embodiments, R? is independently unsubstituted Cis alkyl. In embodiments, R*
is independently unsubstituted Cs alkyl. In embodiments, R? is independently unsubstituted
Cie alkyl.

[0420] In embodiments, R? is independently unsubstituted branched alkyl (e.g., C1-Cos,
C11-Cas, C11-C17, or C14-Ci5). In embodiments, R3is independently unsubstituted branched
C;-Cas alkyl. In embodiments, R? is independently unsubstituted branched C7-Cas alkyl. In
embodiments, R? is independently unsubstituted branched C7-Cap alkyl. In embodiments, R3
is independently unsubstituted branched C7-C17 alkyl. In embodiments, R? is independently
unsubstituted branched C7-Ci; alkyl. In embodiments, R? is independently unsubstituted
branched Ci1-Cas alkyl. In embodiments, R? is independently unsubstituted branched Ci1-Ci17
alkyl. In embodiments, R? is independently unsubstituted branched C14-Cis alkyl. In
embodiments, R? is independently unsubstituted branched C7 alkyl. In embodiments, R? is
independently unsubstituted branched Cg alkyl. In embodiments, R? is independently
unsubstituted branched C1; alkyl. In embodiments, R? is independently unsubstituted
branched C3 alkyl. In embodiments, R? is independently unsubstituted branched Ci4 alkyl.
In embodiments, R? is independently unsubstituted branched Cis alkyl. In embodiments, R
is independently unsubstituted branched Ci¢ alkyl.

[0421] In embodiments, R? is independently unsubstituted unbranched alkyl (e.g., C1-Cas,
C11-Cas, C11-C17, or C14-Cy5). In embodiments, R3is independently unsubstituted unbranched
Ci-Cos alkyl. In embodiments, R? is independently unsubstituted unbranched C7-Cas alkyl.
In embodiments, R? is independently unsubstituted unbranched C7-Cao alkyl. In
embodiments, R? is independently unsubstituted unbranched C7-Ci7 alkyl. In embodiments,
R3 is independently unsubstituted unbranched C7-Ci1 alkyl. In embodiments, R? is
independently unsubstituted unbranched C11-Cas alkyl. In embodiments, R? is independently

unsubstituted unbranched Ci1-Cy7 alkyl. In embodiments, R? is independently unsubstituted
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unbranched C14-C;s alkyl. In embodiments, R? is independently unsubstituted unbranched C7
alkyl. In embodiments, R? is independently unsubstituted unbranched Co alkyl. In
embodiments, R? is independently unsubstituted unbranched Ci; alkyl. In embodiments, R?
is independently unsubstituted unbranched C13 alkyl. In embodiments, R? is independently
unsubstituted unbranched Ci4 alkyl. In embodiments, R? is independently unsubstituted
unbranched Cis alkyl. In embodiments, R? is independently unsubstituted unbranched Cis
alkyl.

[0422] In embodiments, R? is independently unsubstituted branched saturated alkyl (e.g.,
C1-Cas, C11-Cas, C11-C17, or C14-Cis). In embodiments, R? is independently unsubstituted
branched saturated C;-Cas alkyl. In embodiments, R? is independently unsubstituted
branched saturated C7-Cas alkyl. In embodiments, R? is independently unsubstituted
branched saturated C7-Cao alkyl. In embodiments, R? is independently unsubstituted
branched saturated C7-C17 alkyl. In embodiments, R? is independently unsubstituted
branched saturated C7-Ci; alkyl. In embodiments, R? is independently unsubstituted
branched saturated Ci1-Cas alkyl. In embodiments, R? is independently unsubstituted
branched saturated C11-Ci7 alkyl. In embodiments, R? is independently unsubstituted
branched saturated C14-Cis alkyl. In embodiments, R? is independently unsubstituted
branched saturated C7 alkyl. In embodiments, R? is independently unsubstituted branched
saturated Cy alkyl. In embodiments, R? is independently unsubstituted branched saturated Ci1
alkyl. In embodiments, R? is independently unsubstituted branched saturated Ci3 alkyl. In
embodiments, R? is independently unsubstituted branched saturated Cis alkyl. In
embodiments, R? is independently unsubstituted branched saturated Cis alkyl. In
embodiments, R? is independently unsubstituted branched saturated Cj6 alkyl.

[0423] In embodiments, R? is independently unsubstituted branched unsaturated alkyl (e.g.,
Ci-Cas, C11-Cas, C11-Ci7, or C14-Cis). In embodiments, R? is independently unsubstituted
branched unsaturated C;-Cas alkyl. In embodiments, R? is independently unsubstituted
branched unsaturated C7-Cas alkyl. In embodiments, R? is independently unsubstituted
branched unsaturated C7-C2o alkyl. In embodiments, R? is independently unsubstituted
branched unsaturated C7-C17 alkyl. In embodiments, R? is independently unsubstituted
branched unsaturated C7-C1; alkyl. In embodiments, R* is independently unsubstituted
branched unsaturated C11-Cas alkyl. In embodiments, R? is independently unsubstituted
branched unsaturated Ci;-Cy7 alkyl. In embodiments, R? is independently unsubstituted

branched unsaturated Ci4-Cis alkyl. In embodiments, R? is independently unsubstituted
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branched unsaturated C7 alkyl. In embodiments, R? is independently unsubstituted branched
unsaturated Co alkyl. In embodiments, R? is independently unsubstituted branched
unsaturated C1; alkyl. In embodiments, R? is independently unsubstituted branched
unsaturated Ci3 alkyl. In embodiments, R? is independently unsubstituted branched
unsaturated Ci4 alkyl. In embodiments, R? is independently unsubstituted branched
unsaturated Cjs alkyl. In embodiments, R? is independently unsubstituted branched saturated
Cis alkyl.

[0424] In embodiments, R? is independently unsubstituted unbranched saturated alkyl (e.g.,
C1-Cas, C11-Cas, C11-C17, or C14-Cis). In embodiments, R? is independently unsubstituted
unbranched saturated Ci-Cas alkyl. In embodiments, R? is independently unsubstituted
unbranched saturated C7-Cas alkyl. In embodiments, R? is independently unsubstituted
unbranched saturated C7-Cao alkyl. In embodiments, R? is independently unsubstituted
unbranched saturated C7-C17 alkyl. In embodiments, R? is independently unsubstituted
unbranched saturated C7-Ci1 alkyl. In embodiments, R? is independently unsubstituted
unbranched saturated C11-Cas alkyl. In embodiments, R? is independently unsubstituted
unbranched saturated C11-Cy7 alkyl. In embodiments, R? is independently unsubstituted
unbranched saturated C14-Cis alkyl. In embodiments, R? is independently unsubstituted
unbranched saturated C7 alkyl. In embodiments, R? is independently unsubstituted
unbranched saturated Co alkyl. In embodiments, R? is independently unsubstituted
unbranched saturated C1; alkyl. In embodiments, R? is independently unsubstituted
unbranched saturated Ci3 alkyl. In embodiments, R? is independently unsubstituted
unbranched saturated Cis alkyl. In embodiments, R? is independently unsubstituted
unbranched saturated Cis alkyl. In embodiments, R? is independently unsubstituted
unbranched saturated Ce alkyl.

[0425] In embodiments, R? is independently unsubstituted unbranched unsaturated alkyl
(e.g., C1-Cas, C11-Cas, C11-Ci7, or C14-Cis). In embodiments, R3is independently
unsubstituted unbranched unsaturated Ci-Cas alkyl. In embodiments, R? is independently
unsubstituted unbranched unsaturated C7-Cas alkyl. In embodiments, R? is independently
unsubstituted unbranched unsaturated C7-Cao alkyl. In embodiments, R? is independently
unsubstituted unbranched unsaturated C7-C17 alkyl. In embodiments, R? is independently
unsubstituted unbranched unsaturated C7-C11 alkyl. In embodiments, R? is independently
unsubstituted unbranched unsaturated C11-Cas alkyl. In embodiments, R? is independently

unsubstituted unbranched unsaturated C11-Cy7 alkyl. In embodiments, R? is independently
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unsubstituted unbranched unsaturated C14-Cs alkyl. In embodiments, R? is independently
unsubstituted unbranched unsaturated C7 alkyl. In embodiments, R? is independently
unsubstituted unbranched unsaturated Co alkyl. In embodiments, R? is independently
unsubstituted unbranched unsaturated C1; alkyl. In embodiments, R? is independently
unsubstituted unbranched unsaturated Ci3 alkyl. In embodiments, R? is independently
unsubstituted unbranched unsaturated Cis alkyl. In embodiments, R? is independently
unsubstituted unbranched unsaturated Cis alkyl. In embodiments, R? is independently
unsubstituted unbranched unsaturated Cie alkyl.

[0426] In embodiments, R is independently unsubstituted Co-C9 alkyl. In embodiments,
R3 is independently unsubstituted branched Co-C9 alkyl. In embodiments, R? is
independently unsubstituted unbranched Co-C19 alkyl. In embodiments, R? is independently
unsubstituted branched saturated Co-C19 alkyl. In embodiments, R? is independently
unsubstituted branched unsaturated Co-Ci alkyl. In embodiments, R? is independently
unsubstituted unbranched saturated Co-C1o alkyl. In embodiments, R? is independently
unsubstituted unbranched unsaturated Co-C19 alkyl.

[0427] In embodiments, R? is independently unsubstituted Ci3-14 alkyl. In embodiments, R3
is independently unsubstituted unbranched Ci3-14 alkyl. In embodiments, R? is independently
unsubstituted branched Cis-14alkyl. In embodiments, R? is independently unsubstituted
unbranched unsaturated Ci3.14 alkyl. In embodiments, R? is independently unsubstituted
unbranched saturated Ci3.14 alkyl. In embodiments, R? is independently unsubstituted
branched unsaturated Cis.14 alkyl. In embodiments, R? is independently unsubstituted
branched saturated Ci3-14 alkyl. In embodiments, R? is independently unsubstituted Ci>-14
alkyl. In embodiments, R? is independently unsubstituted unbranched C2.14 alkyl. In
embodiments, R? is independently unsubstituted branched Ci2-14 alkyl. In embodiments, R? is
independently unsubstituted unbranched unsaturated Ci2-14 alkyl. In embodiments, R? is
independently unsubstituted unbranched saturated Ci2-14 alkyl. In embodiments, R? is
independently unsubstituted branched unsaturated Ci»-14 alkyl. In embodiments, R? is
independently unsubstituted branched saturated Ci2-14 alkyl. In embodiments, R? is not
unsubstituted Cis alkyl.

[0428] In embodiments, the compound includes one or more uptake motifs and one or more
linkers.

[0429] An “uptake motif” as used herein refers to a portion including one or more long

chain fatty acids (LCFA). The uptake motif in Formula (I) is defined as
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L12—R? (X). R, R%, R3 L', L?, and L3 are as defined herein.

[0430] In embodiments, the compound includes an uptake motif having the structure of
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[0431] A “linker” refers to a portion of the compound that connects (or positioned between)
the nucleic acids to the uptake motifs. In embodiments, a linker may be attached to an uptake
motif directly or via one or more bridging groups (e.g., -C(O)-, or -C(O)NH-). In
embodiments, a linker may be attached to an uptake motif in combination with one or more
bridging groups (e.g., -C(O)-, or -C(O)NH-). In embodiments, a linker in combination with
—C(O)- is attached to an uptake motif. In embodiments, a linker in combination with
—C(O)NH- is attached to an uptake motif.

[0432] In embodiments, one or more linkers and one or more bridging groups (e.g., -C(O)-,
or -C(O)NH-) constitute —L%-L°-L*-. In embodiments, one or more linkers and one or more
bridging groups (e.g., -C(O)-, or -C(O)NH-) constitute —L5-L°-L*-L-,

In embodiments, one or more linkers and one or more bridging groups (e.g., -C(O)-, or
-C(O)NH-) constitute -L-L>-. In embodiments, one or more linkers and one or more
bridging groups (e.g., -C(O)-, or -C(O)NH-) constitute -[.5-L>-L’-. In embodiments, one or
more linkers and one or more bridging heteroatoms (e.g., -C(O)-, or -C(O)NH-) constitute
—L%-L*. In embodiments, one or more linkers and one or more bridging groups (e.g., -C(O)-,
or -C(O)NH-) constitute —L6-L*-L’-. In embodiments, one or more linkers and one or more
bridging groups (e.g., -C(O)-, or -C(O)NH-) constitute -L°-. In embodiments, one or more
linkers and one or more bridging groups (e.g., -C(O)-, or -C(O)NH-) constitute ~LS-L7-. In
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embodiments, one or more linkers and one or more bridging groups (e.g., -C(O)-, or
-C(O)NH-) constitute —L-.

[0433] In embodiments, the linker has one-atom length (e.g., substituted or unsubstiuted
methylene, -NH-, or —O-). In embodiments, the linker has two-atom length (e.g., substituted
or unsubstiuted ethylene, or substituted or unsubstiuted 2-membered heteroalkylene). In
embodiments, the linker has three-atom length (e.g., substituted or unsubstiuted C3, or
substituted or unsubstiuted 3-membered heteroalkylene). In embodiments, the linker has
four-atom length (e.g., substituted or unsubstiuted C4, or substituted or unsubstiuted 4-
membered heteroalkylene). In embodiments, the linker has five-atom length (e.g., substituted
or unsubstiuted C5, or substituted or unsubstiuted 5-membered heteroalkylene). In
embodiments, the linker has six-atom length (e.g., substituted or unsubstiuted C6, or
substituted or unsubstiuted 6-membered heteroalkylene). In embodiments, the linker has
seven-atom length (e.g., substituted or unsubstiuted C7, or substituted or unsubstiuted 7-
membered heteroalkylene). In embodiments, the linker has eight-atom length (e.g.,
substituted or unsubstiuted C8, or substituted or unsubstiuted 8-membered heteroalkylene).
In embodiments, the linker has nine-atom length (e.g., substituted or unsubstiuted C9, or
substituted or unsubstiuted 9-membered heteroalkylene). In embodiments, the linker has ten-
atom length (e.g., substituted or unsubstiuted C10, or substituted or unsubstiuted 10-
membered heteroalkylene). In embodiments, the linker has eleven-atom length (e.g.,
substituted or unsubstiuted C11, or substituted or unsubstiuted 11-membered heteroalkylene).
In embodiments, the linker has twelve-atom length (e.g., substituted or unsubstiuted C12, or
substituted or unsubstiuted 12-membered heteroalkylene). In embodiments, the linker has
thirteen-atom length (e.g., substituted or unsubstiuted C13, or substituted or unsubstiuted 13-
membered heteroalkylene). In embodiments, the linker has fourteen-atom length (e.g.,
substituted or unsubstiuted C14, or substituted or unsubstiuted 14-membered heteroalkylene).
In embodiments, the linker has fifteen-atom length (e.g., substituted or unsubstiuted C15, or
substituted or unsubstiuted 15-membered heteroalkylene). In embodiments, the linker has
sixteen-atom length (e.g., substituted or unsubstiuted C16, or substituted or unsubstiuted 16-
membered heteroalkylene). In embodiments, the linker has seventeen-atom length (e.g.,
substituted or unsubstiuted C17, or substituted or unsubstiuted 17-membered heteroalkylene).
In embodiments, the linker has eighteen-atom length (e.g., substituted or unsubstiuted C18, or
substituted or unsubstiuted 18-membered heteroalkylene). In embodiments, the linker has

nineteen-atom length (e.g., substituted or unsubstiuted C19, or substituted or unsubstiuted 19-
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membered heteroalkylene). In embodiments, the linker has twenty-atom length (e.g.,
substituted or unsubstiuted C20, or substituted or unsubstiuted 20-membered heteroalkylene).
In embodiments, the linker has twentyone-atom length (e.g., substituted or unsubstiuted C21,
or substituted or unsubstiuted 21-membered heteroalkylene). In embodiments, the linker has
twentytwo-atom length (e.g., substituted or unsubstiuted C22, or substituted or unsubstiuted
22-membered heteroalkylene). In embodiments, the linker has twentythree-atom length (e.g.,
substituted or unsubstiuted C23, or substituted or unsubstiuted 23-membered heteroalkylene).
In embodiments, the linker has twentyfour-atom length (e.g., substituted or unsubstiuted C24,
or substituted or unsubstiuted 23-membered heteroalkylene). In embodiments, the linker has
twentyfive-atom length (e.g., substituted or unsubstiuted C25 or substituted or unsubstiuted
25-membered heteroalkylene).

[0434] In embodiments, the compound includes a linker having a structure shown in Table
1 below. In embodiments, the compound includes a linker C7 in Table 1. In embodiments,
the compound includes a linker C6 in Table 1. In embodiments, the compound includes a
linker C3 in Table 1. In embodiments, the compound includes a linker 6A-SER in Table 1. In
embodiments, the compound includes a linker TEGN in Table 1. In embodiments, the
compound includes a linker C12 in Table 1. In embodiments, the compound includes a linker
AMC-N in Table 1. In embodiments, the compound includes a linker SA-MEG in Table 1. In
embodiments, the compound includes a linker AMC-P in Table 1. In embodiments, the
compound includes a linker C6-P in Table 1. In embodiments, the compound includes a
linker TEG-P in Table 1. In embodiments, the compound includes a linker PYR-C5-C3 in
Table 1. In embodiments, the compound includes a linker PYR-DEG in Table 1. In
embodiments, the compound includes a linker SP6-PO-C7 in Table 1. In embodiments, the

compound includes a linker TEG9-PO-C7 in Table 1.

Table 1: Linker and —-L6-L3-L4-Structures

Linker Linker Structure
Abbreviation
Example of —-LS-L5-L*-
Q HD-H}
C7 VT S S 9
£ 1 ey S S
OH H
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[0435] L'is independently a bond, substituted (e.g., substituted with a substituent group, a
size-limited substituent group, or lower substituent group) or unsubstituted heteroalkylene
(e.g., 2 to 50 membered, 2 to 40 membered, 2 to 30 membered, 2 to 20 membered, 2 to 10
membered or 2 to 5 membered), or L'A-L'B-LIC-LIP_L'E In embodiments, L' is
independently a bond, or substituted (e.g., substituted with a substituent group, a size-limited
substituent group, or lower substituent group) heteroalkylene (e.g., 2 to 50 membered, 2 to 40
membered, 2 to 30 membered, 2 to 20 membered, 2 to 10 membered or 2 to 5 membered). In
embodiments, L' is independently a bond, or unsubstituted heteroalkylene (e.g., 2 to 50
membered, 2 to 40 membered, 2 to 30 membered, 2 to 20 membered, 2 to 10 membered or 2
to 5 membered). In embodiments, L! is independently a bond. In embodiments, L! is not a
bond. In embodiments, L! is independently L'A-L!B-L1C-LIP_-LIE,

[0436] In embodiments, when L' is substituted, L' is substituted with a substituent group.
In embodiments, when L' is substituted, L! is substituted with a size-limited substituent

group. In embodiments, when L! is substituted, L' is substituted with a lower substituent

group.
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[0437] L'“isabond, -NH-, -O-, -S-, -C(O)-, -NHC(O)-, -S(0)2C(0)-, -OPO,-0O-,
-OP(S)(0)-O-, -OP(S)2-O-, -S(O)NH-, -NHC(O)NH-, -C(0)O-, -OC(0O)-, -C(O)NH-,
substituted (e.g., substituted with a substituent group, a size-limited substituent group, or
lower substituent group) or unsubstituted alkylene (e.g., C1-Cas, C1-Cao, C1-C12, C1-Cs, C1-Cs,
C1-C4, or C1-(C2), substituted (e.g., substituted with a substituent group, a size-limited
substituent group, or lower substituent group) or unsubstituted heteroalkylene (e.g., 2 to 25
membered, 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered), substituted (e.g., substituted with a
substituent group, a size-limited substituent group, or lower substituent group) or
unsubstituted cycloalkylene (e.g., C3-Cio, C3-Cs, C3-Cs, C4-Cs, or Cs5-Co), substituted (e.g.,
substituted with a substituent group, a size-limited substituent group, or lower substituent
group) or unsubstituted heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8§ membered, 3 to 6
membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered), substituted (e.g.,
substituted with a substituent group, a size-limited substituent group, or lower substituent
group) or unsubstituted arylene (e.g., Cs-C12, Cs-Cio, or phenyl), or substituted (e.g.,
substituted with a substituent group, a size-limited substituent group, or lower substituent
group) or unsubstituted heteroarylene (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9
membered, or 5 to 6 membered). In embodiments, L' is a bond, -NH-, -O-, -S-, -C(O)-,
-NHC(O)-, -S(0)2C(0)-, -OPO2-0O-, -OP(S)(0)-0O-, -OP(S)2-O-, -S(O)NH-, -NHC(O)NH-,
-C(0)0O-, -0OC(0O)-, —C(O)NH-, substituted (e.g., substituted with a substituent group, a size-
limited substituent group, or lower substituent group) alkylene (e.g., C1-Cas, C1-C20, C1-Ci2,
C1-Cs, C1-Cs, C1-C4, or C1-C2), substituted (e.g., substituted with a substituent group, a size-
limited substituent group, or lower substituent group) heteroalkylene (e.g., 2 to 25 membered,
2 to 20 membered, 2 to 12 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), substituted (e.g., substituted with a
substituent group, a size-limited substituent group, or lower substituent group) cycloalkylene
(e.g., C3-Cio, C3-Csg, C3-Cq, C4-Cs, or Cs5-Cs), substituted (e.g., substituted with a substituent
group, a size-limited substituent group, or lower substituent group) heterocycloalkylene (e.g.,
3 to 10 membered, 3 to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered, or
5 to 6 membered), substituted (e.g., substituted with a substituent group, a size-limited
substituent group, or lower substituent group) arylene (e.g., Cs-C12, Cs-C1o, or phenyl), or
substituted (e.g., substituted with a substituent group, a size-limited substituent group, or

lower substituent group) heteroarylene (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9
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membered, or 5 to 6 membered). In embodiments, L'%is a bond, -NH-, -O-, -S-, -C(O)-,
-NHC(O)-, -S(0)2C(0)-, -OPO2-0O-, -OP(S)(0)-0O-, -OP(S)2-O-, -S(O)NH-, -NHC(O)NH-,
-C(O)0-, -0OC(0)-, —C(O)NH-, unsubstituted alkylene (e.g., C1-Cas, C1-Cao, C1-C12, C1-Cs,
C1-Cs, Ci-Cy4, or Ci-C»), unsubstituted heteroalkylene (e.g., 2 to 25 membered, 2 to 20
membered, 2 to 12 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkylene (e.g., C3-Cio,
C3-Cs, C3-Cs, C4-Cs, or Cs-Ce), unsubstituted heterocycloalkylene (e.g., 3 to 10 membered, 3
to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered),
unsubstituted arylene (e.g., Cs-C12, Cs-C1o, or phenyl), or unsubstituted heteroarylene (e.g., 5
to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered). In
embodiments, when L!4 is substituted, L'* is substituted with a substituent group. In
embodiments, when L' is substituted, L'* is substituted with a size-limited substituent
group. In embodiments, when L' is substituted, L4 is substituted with a lower substituent
group.

[0438] L'%is a bond, -NH-, -O-, -S-, -C(O)-, -NHC(O)-, -S(0)>C(0)-, -OPO»-O-,
-OP(S)(0)-O-, -OP(S)2-O-, -S(O)NH-, -NHC(O)NH-, -C(0)O-, -OC(0O)-, -C(O)NH-,
substituted (e.g., substituted with a substituent group, a size-limited substituent group, or
lower substituent group) or unsubstituted alkylene (e.g., C1-Cas, C1-Cao, C1-Ci12, C1-Cs, C1-Ce,
C1-C4, or C1-(C2), substituted (e.g., substituted with a substituent group, a size-limited
substituent group, or lower substituent group) or unsubstituted heteroalkylene (e.g., 2 to 25
membered, 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered), substituted (e.g., substituted with a
substituent group, a size-limited substituent group, or lower substituent group) or
unsubstituted cycloalkylene (e.g., C3-Cio, C3-Cs, C3-Cs, C4-Cs, or C5-Cs), substituted (e.g.,
substituted with a substituent group, a size-limited substituent group, or lower substituent
group) or unsubstituted heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8 membered, 3 to 6
membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered), substituted (e.g.,
substituted with a substituent group, a size-limited substituent group, or lower substituent
group) or unsubstituted arylene (e.g., Cs-C12, Ce-Cio, or phenyl), or substituted (e.g.,
substituted with a substituent group, a size-limited substituent group, or lower substituent
group) or unsubstituted heteroarylene (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9
membered, or 5 to 6 membered). In embodiments, L'® is a bond, -NH-, -O-, -S-, -C(O)-,
-NHC(O)-, -S(0)2C(0)-, -OPO2-0O-, -OP(S)(0)-0O-, -OP(S)2-O-, -S(O)NH-, -NHC(O)NH-,
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-C(O)0O-, -OC(0O)-, —C(O)NH-, substituted (e.g., substituted with a substituent group, a size-
limited substituent group, or lower substituent group) alkylene (e.g., C1-Cas, C1-C20, C1-C12,
C1-Cs, C1-Cs, C1-C4, or C1-C2), substituted (e.g., substituted with a substituent group, a size-
limited substituent group, or lower substituent group) heteroalkylene (e.g., 2 to 25 membered,
2 to 20 membered, 2 to 12 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), substituted (e.g., substituted with a
substituent group, a size-limited substituent group, or lower substituent group) cycloalkylene
(e.g., C3-Cio, C3-Cg, C3-Cq, C4-Cs, or Cs5-Cs), substituted (e.g., substituted with a substituent
group, a size-limited substituent group, or lower substituent group) heterocycloalkylene (e.g.,
3 to 10 membered, 3 to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered, or
5 to 6 membered), substituted (e.g., substituted with a substituent group, a size-limited
substituent group, or lower substituent group) arylene (e.g., Cs-C12, Cs-C1o, or phenyl), or
substituted (e.g., substituted with a substituent group, a size-limited substituent group, or
lower substituent group) heteroarylene (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9
membered, or 5 to 6 membered). In embodiments, L'B is a bond, -NH-, -O-, -S-, -C(O)-,
-NHC(O)-, -S(0)2C(0)-, -OPO2-0O-, -OP(S)(0)-0O-, -OP(S)2-O-, -S(O)NH-, -NHC(O)NH-,
-C(0)0-, -OC(0)-, —C(O)NH-, unsubstituted alkylene (e.g., C1-Cas, C1-Ca0, C1-Ci2, C1-Cs,
C1-Cs, C1-C4, or C1-C2), unsubstituted heteroalkylene (e.g., 2 to 25 membered, 2 to 20
membered, 2 to 12 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkylene (e.g., C3-Cho,
C3-Cs, C3-Cs, C4-Cs, or C5-Cs), unsubstituted heterocycloalkylene (e.g., 3 to 10 membered, 3
to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered),
unsubstituted arylene (e.g., Cs-C12, Cs-C1o, or phenyl), or unsubstituted heteroarylene (e.g., 5
to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered). In
embodiments, when L!B is substituted, L'® is substituted with a substituent group. In
embodiments, when L'B is substituted, L'B is substituted with a size-limited substituent
group. In embodiments, when LB is substituted, L'® is substituted with a lower substituent
group.

[0439] L!Cis abond, -NH-, -O-, -S-, -C(O)-, -NHC(O)-, -S(0)>C(0)-, -OPO1-O-,
-OP(S5)(0)-0O-, -OP(S)2-O-, -S(O)NH-, -NHC(O)NH-, -C(0)O-, -OC(O)-, -C(O)NH-,
substituted (e.g., substituted with a substituent group, a size-limited substituent group, or
lower substituent group) or unsubstituted alkylene (e.g., C1-Cas, C1-Cao, C1-Ci2, C1-Cs, C1-Ce,

C1-Cq, or C1-Cy), substituted (e.g., substituted with a substituent group, a size-limited
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substituent group, or lower substituent group) or unsubstituted heteroalkylene (e.g., 2 to 25
membered, 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered), substituted (e.g., substituted with a
substituent group, a size-limited substituent group, or lower substituent group) or
unsubstituted cycloalkylene (e.g., C3-Cio, C3-Cs, C3-Cs, C4-Cs, or C5-Cs), substituted (e.g.,
substituted with a substituent group, a size-limited substituent group, or lower substituent
group) or unsubstituted heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8§ membered, 3 to 6
membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered), substituted (e.g.,
substituted with a substituent group, a size-limited substituent group, or lower substituent
group) or unsubstituted arylene (e.g., Cs-C12, Cs-Cio, or phenyl), or substituted (e.g.,
substituted with a substituent group, a size-limited substituent group, or lower substituent
group) or unsubstituted heteroarylene (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9
membered, or 5 to 6 membered). In embodiments, L'C is a bond, -NH-, -O-, -S-, -C(O)-,
-NHC(O)-, -S(0)2C(0)-, -OPO2-0O-, -OP(S)(0O)-0O-, -OP(S)2-O-, -S(O)NH-, -NHC(O)NH-,
-C(0)0O-, -OC(0)-, .C(O)NH-, substituted (e.g., substituted with a substituent group, a size-
limited substituent group, or lower substituent group) alkylene (e.g., C1-Cas, C1-C20, C1-Ci2,
C1-Cs, C1-Cs, C1-Cy, or C1-C2), substituted (e.g., substituted with a substituent group, a size-
limited substituent group, or lower substituent group) heteroalkylene (e.g., 2 to 25 membered,
2 to 20 membered, 2 to 12 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), substituted (e.g., substituted with a
substituent group, a size-limited substituent group, or lower substituent group) cycloalkylene
(e.g., C3-Cio, C3-Csg, C3-Cq, C4-Cs, or C5-Cs), substituted (e.g., substituted with a substituent
group, a size-limited substituent group, or lower substituent group) heterocycloalkylene (e.g.,
3 to 10 membered, 3 to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered, or
5 to 6 membered), substituted (e.g., substituted with a substituent group, a size-limited
substituent group, or lower substituent group) arylene (e.g., C¢-C12, C6-Cio, or phenyl), or
substituted (e.g., substituted with a substituent group, a size-limited substituent group, or
lower substituent group) heteroarylene (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9
membered, or 5 to 6 membered). In embodiments, L'C is a bond, -NH-, -O-, -S-, -C(O)-,
-NHC(O)-, -S(0)2C(0)-, -OPO2-0O-, -OP(S)(0)-0O-, -OP(S)2-O-, -S(O)NH-, -NHC(O)NH-,
-C(0)0-, -OC(0)-, -C(O)NH-, unsubstituted alkylene (e.g., Ci-Cas, Ci-Cao, Ci-Ci2, C1-Cs,
C1-Cs, C1-C4, or C1-C»), unsubstituted heteroalkylene (e.g., 2 to 25 membered, 2 to 20

membered, 2 to 12 membered, 2 to 12 membered, 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), unsubstituted cycloalkylene (e.g., C3-Cio,
C3-Cs, C3-Cs, C4-Cs, or Cs-Ce), unsubstituted heterocycloalkylene (e.g., 3 to 10 membered, 3
to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered),
unsubstituted arylene (e.g., Cs-C12, Cs-C1o, or phenyl), or unsubstituted heteroarylene (e.g., 5
to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered). In
embodiments, when L!€ is substituted, L' is substituted with a substituent group. In
embodiments, when L'C is substituted, L!C is substituted with a size-limited substituent
group. In embodiments, when L!C is substituted, L€ is substituted with a lower substituent
group.

[0440] L'Pis abond, -NH-, -O-, -S-, -C(O)-, -NHC(O)-, -S(0)>C(O)-, -OP0»-O-,
-OP(5)(0)-0O-, -OP(S)2-O-, -S(O)NH-, -NHC(O)NH-, -C(0)O-, -OC(O)-, -C(O)NH-,
substituted (e.g., substituted with a substituent group, a size-limited substituent group, or
lower substituent group) or unsubstituted alkylene (e.g., C1-Cas, C1-Cao, C1-C12, C1-Cs, C1-Ce,
C1-C4, or C1-C2), substituted (e.g., substituted with a substituent group, a size-limited
substituent group, or lower substituent group) or unsubstituted heteroalkylene (e.g., 2 to 25
membered, 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered), substituted (e.g., substituted with a
substituent group, a size-limited substituent group, or lower substituent group) or
unsubstituted cycloalkylene (e.g., C3-Cio, C3-Cs, C3-Cs, C4-Cs, or C5-Cs), substituted (e.g.,
substituted with a substituent group, a size-limited substituent group, or lower substituent
group) or unsubstituted heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8 membered, 3 to 6
membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered), substituted (e.g.,
substituted with a substituent group, a size-limited substituent group, or lower substituent
group) or unsubstituted arylene (e.g., Cs-C12, Ce-Cio, or phenyl), or substituted (e.g.,
substituted with a substituent group, a size-limited substituent group, or lower substituent
group) or unsubstituted heteroarylene (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9
membered, or 5 to 6 membered). In embodiments, L'? is a bond, -NH-, -O-, -S-, -C(O)-,
-NHC(O)-, -S(0)2C(0O)-, -OPO2-0O-, -OP(S)(0)-0O-, -OP(S)2-O-, -S(O)NH-, -NHC(O)NH-,
-C(0)0-, -OC(0)-, —C(O)NH-, substituted (e.g., substituted with a substituent group, a size-
limited substituent group, or lower substituent group) alkylene (e.g., C1-Cas, C1-C20, C1-C12,
C1-Cs, C1-Cs, C1-C4, or C1-C2), substituted (e.g., substituted with a substituent group, a size-
limited substituent group, or lower substituent group) heteroalkylene (e.g., 2 to 25 membered,

2 to 20 membered, 2 to 12 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered,
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4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), substituted (e.g., substituted with a
substituent group, a size-limited substituent group, or lower substituent group) cycloalkylene
(e.g., C3-Cio, C3-Csg, C3-Cq, C4-Cs, or C5-Cs), substituted (e.g., substituted with a substituent
group, a size-limited substituent group, or lower substituent group) heterocycloalkylene (e.g.,
3 to 10 membered, 3 to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered, or
5 to 6 membered), substituted (e.g., substituted with a substituent group, a size-limited
substituent group, or lower substituent group) arylene (e.g., Cs-Ci2, Cs-Cio, or phenyl), or
substituted (e.g., substituted with a substituent group, a size-limited substituent group, or
lower substituent group) heteroarylene (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9
membered, or 5 to 6 membered). In embodiments, L'P is a bond, -NH-, -O-, -S-, -C(O)-,
-NHC(O)-, -S(0)2C(0)-, -OPO2-0O-, -OP(S)(0)-0O-, -OP(S)2-O-, -S(O)NH-, -NHC(O)NH-,
-C(0)0-, -OC(0)-, -C(O)NH-, unsubstituted alkylene (e.g., Ci-Cas, Ci-Cao, Ci-Ci2, C1-Cs,
C1-Cs, C1-C4, or C1-C2), unsubstituted heteroalkylene (e.g., 2 to 25 membered, 2 to 20
membered, 2 to 12 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkylene (e.g., C3-Cio,
C3-Cs, C3-Cs, C4-Cs, or C5-Cs), unsubstituted heterocycloalkylene (e.g., 3 to 10 membered, 3
to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered),
unsubstituted arylene (e.g., Co-C12, C6-Cio, or phenyl), or unsubstituted heteroarylene (e.g., 5
to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered). In
embodiments, when L'P is substituted, L'P is substituted with a substituent group. In
embodiments, when L'P is substituted, L'” is substituted with a size-limited substituent
group. In embodiments, when L!P is substituted, L' is substituted with a lower substituent
group.

[0441] L'is abond, -NH-, -O-, -S-, -C(O)-, -NHC(O)-, -S(0)>C(0)-, -OPO»-O-,
-OP(S5)(0)-0O-, -OP(S)2-O-, -S(O)NH-, -NHC(O)NH-, -C(0)O-, -OC(0O)-, -C(O)NH-,
substituted (e.g., substituted with a substituent group, a size-limited substituent group, or
lower substituent group) or unsubstituted alkylene (e.g., C1-Cas, C1-Cao, C1-C12, C1-Cs, C1-Ce,
C1-C4, or C1-C2), substituted (e.g., substituted with a substituent group, a size-limited
substituent group, or lower substituent group) or unsubstituted heteroalkylene (e.g., 2 to 25
membered, 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered), substituted (e.g., substituted with a
substituent group, a size-limited substituent group, or lower substituent group) or

unsubstituted cycloalkylene (e.g., C3-Cio, C3-Cs, C3-Cs, C4-Cs, or C5-Cs), substituted (e.g.,
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substituted with a substituent group, a size-limited substituent group, or lower substituent
group) or unsubstituted heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8 membered, 3 to 6
membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered), substituted (e.g.,
substituted with a substituent group, a size-limited substituent group, or lower substituent
group) or unsubstituted arylene (e.g., Cs-C12, Ce-Cio, or phenyl), or substituted (e.g.,
substituted with a substituent group, a size-limited substituent group, or lower substituent
group) or unsubstituted heteroarylene (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9
membered, or 5 to 6 membered). In embodiments, L'F is a bond, -NH-, -O-, -S-, -C(O)-,
-NHC(O)-, -S(0)2C(0)-, -OPO2-0O-, -OP(S)(0)-0O-, -OP(S)2-O-, -S(O)NH-, -NHC(O)NH-,
-C(O)0O-, -OC(0)-, —C(O)NH-, substituted (e.g., substituted with a substituent group, a size-
limited substituent group, or lower substituent group) alkylene (e.g., C1-Cas, C1-C20, C1-C12,
C1-Cs, C1-Cs, C1-Cy, or C1-C2), substituted (e.g., substituted with a substituent group, a size-
limited substituent group, or lower substituent group) heteroalkylene (e.g., 2 to 25 membered,
2 to 20 membered, 2 to 12 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), substituted (e.g., substituted with a
substituent group, a size-limited substituent group, or lower substituent group) cycloalkylene
(e.g., C3-Cio, C3-Csg, C3-Cq, C4-Cs, or Cs-Cs), substituted (e.g., substituted with a substituent
group, a size-limited substituent group, or lower substituent group) heterocycloalkylene (e.g.,
3 to 10 membered, 3 to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered, or
5 to 6 membered), substituted (e.g., substituted with a substituent group, a size-limited
substituent group, or lower substituent group) arylene (e.g., Cs-C12, Cs-Ci1o, or phenyl), or
substituted (e.g., substituted with a substituent group, a size-limited substituent group, or
lower substituent group) heteroarylene (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9
membered, or 5 to 6 membered). In embodiments, L'F is a bond, -NH-, -O-, -S-, -C(O)-,
-NHC(O)-, -S(0)2C(0O)-, -OPO2-0-, -OP(S)(0)-0O-, -OP(S)2-O-, -S(O)NH-, -NHC(O)NH-,
-C(0)0O-, -OC(0)-, -C(O)NH-, unsubstituted alkylene (e.g., C1-Cas, C1-Cao, C1-Ci2, C1-Cs,
C1-Cs, C1-C4, or C1-C2), unsubstituted heteroalkylene (e.g., 2 to 25 membered, 2 to 20
membered, 2 to 12 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkylene (e.g., C3-Cio,
C3-Cs, C3-Cs, C4-Cs, or C5-Cs), unsubstituted heterocycloalkylene (e.g., 3 to 10 membered, 3
to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered),
unsubstituted arylene (e.g., Cs-C12, C6-C1o, or phenyl), or unsubstituted heteroarylene (e.g., 5

to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered). In
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embodiments, when L' is substituted, L'E is substituted with a substituent group. In
embodiments, when L!F is substituted, L'E is substituted with a size-limited substituent group.
In embodiments, when L'E is substituted, L'E is substituted with a lower substituent group.
[0442] L?is independently a bond, substituted (e.g., substituted with a substituent group, a
size-limited substituent group, or lower substituent group) or unsubstituted heteroalkylene
(e.g., 2 to 50 membered, 2 to 40 membered, 2 to 30 membered, 2 to 20 membered, 2 to 20
membered or 2 to 5 membered), or L?A-L2B-1L.2C-L.?P_L .’ In embodiments, L? is
independently a bond, or substituted (e.g., substituted with a substituent group, a size-limited
substituent group, or lower substituent group) heteroalkylene (e.g., 2 to 50 membered, 2 to 40
membered, 2 to 30 membered, 2 to 20 membered, 2 to 20 membered or 2 to 5 membered). In
embodiments, L? is independently a bond, or unsubstituted heteroalkylene (e.g., 2 to 50
membered, 2 to 40 membered, 2 to 30 membered, 2 to 20 membered, 2 to 20 membered or 2
to 5 membered). In embodiments, L? is independently a bond. In embodiments, L is not a
bond. In embodiments, L? is independently L?A-L.2B-L.>-L.2P-L%E,

[0443] In embodiments, when L? is substituted, L? is substituted with a substituent group.
In embodiments, when L is substituted, L? is substituted with a size-limited substituent
group. In embodiments, when L? is substituted, L? is substituted with a lower substituent
group.

[0444] L**is abond, -NH-, -O-, -S-, -C(O)-, -NHC(O)-, -S(0)2C(0)-, -OPO»-0O-,
-OP(S5)(0)-0O-, -OP(S)2-O-, -S(O)NH-, -NHC(O)NH-, -C(0)O-, -OC(0O)-, -C(O)NH-,
substituted (e.g., substituted with a substituent group, a size-limited substituent group, or
lower substituent group) or unsubstituted alkylene (e.g., C1-Cas, C1-Cao, C1-C12, C1-Cs, C1-Ce,
C1-C4, or C1-C2), substituted (e.g., substituted with a substituent group, a size-limited
substituent group, or lower substituent group) or unsubstituted heteroalkylene (e.g., 2 to 25
membered, 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered), substituted (e.g., substituted with a
substituent group, a size-limited substituent group, or lower substituent group) or
unsubstituted cycloalkylene (e.g., C3-Cio, C3-Cs, C3-Cs, C4-Cs, or C5-Cs), substituted (e.g.,
substituted with a substituent group, a size-limited substituent group, or lower substituent
group) or unsubstituted heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8 membered, 3 to 6
membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered), substituted (e.g.,
substituted with a substituent group, a size-limited substituent group, or lower substituent

group) or unsubstituted arylene (e.g., C6-Ci2, Cs-Cio, or phenyl), or substituted (e.g.,

185



WO 2023/086978 PCT/US2022/079788

substituted with a substituent group, a size-limited substituent group, or lower substituent
group) or unsubstituted heteroarylene (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9
membered, or 5 to 6 membered). In embodiments, L>* is a bond, -NH-, -O-, -S-, -C(O)-,
-NHC(O)-, -S(0)2C(0)-, -OPO2-O-, -OP(S)(0)-0O-, -OP(S)2-O-, -S(O)NH-, -NHC(O)NH-,
-C(O)0O-, -OC(0)-, —C(O)NH-, substituted (e.g., substituted with a substituent group, a size-
limited substituent group, or lower substituent group) alkylene (e.g., C1-Cas, C1-C20, C1-Ci2,
C1-Cs, C1-Cs, C1-C4, or C1-C2), substituted (e.g., substituted with a substituent group, a size-
limited substituent group, or lower substituent group) heteroalkylene (e.g., 2 to 25 membered,
2 to 20 membered, 2 to 12 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), substituted (e.g., substituted with a
substituent group, a size-limited substituent group, or lower substituent group) cycloalkylene
(e.g., C3-Cio, C3-Cs, C3-Cs, C4-Cs, or Cs-Cs), substituted (e.g., substituted with a substituent
group, a size-limited substituent group, or lower substituent group) heterocycloalkylene (e.g.,
3 to 10 membered, 3 to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered, or
5 to 6 membered), substituted (e.g., substituted with a substituent group, a size-limited
substituent group, or lower substituent group) arylene (e.g., Cs-C12, Cs-Ci1o, or phenyl), or
substituted (e.g., substituted with a substituent group, a size-limited substituent group, or
lower substituent group) heteroarylene (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9
membered, or 5 to 6 membered). In embodiments, L**is a bond, -NH-, -O-, -S-, -C(O)-,
-NHC(O)-, -S(0)2C(0)-, -OPO2-0-, -OP(S)(0)-0O-, -OP(S)2-O-, -S(O)NH-, -NHC(O)NH-,
-C(O)0-, -OC(0)-, —C(O)NH-, unsubstituted alkylene (e.g., C1-Cas, C1-Cao, C1-Ci12, C1-Cs,
C1-Cs, C1-C4, or C1-C2), unsubstituted heteroalkylene (e.g., 2 to 25 membered, 2 to 20
membered, 2 to 12 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkylene (e.g., C3-Cio,
C3-Cs, C3-Cs, C4-Cs, or Cs-Cs), unsubstituted heterocycloalkylene (e.g., 3 to 10 membered, 3
to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered),
unsubstituted arylene (e.g., Cs-C12, C6-C1o, or phenyl), or unsubstituted heteroarylene (e.g., 5
to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered). In
embodiments, when L?4 is substituted, L** is substituted with a substituent group. In
embodiments, when L>* is substituted, L** is substituted with a size-limited substituent

group. In embodiments, when L** is substituted, L** is substituted with a lower substituent

group.
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[0445] L?®is a bond, -NH-, -O-, -S-, -C(O)-, -NHC(O)-, -S(0)>C(0)-, -OPO»-O-,
-OP(S)(0)-O-, -OP(S)2-O-, -S(O)NH-, -NHC(O)NH-, -C(0)O-, -OC(0O)-, -C(O)NH-,
substituted (e.g., substituted with a substituent group, a size-limited substituent group, or
lower substituent group) or unsubstituted alkylene (e.g., C1-Cas, C1-Cao, C1-C12, C1-Cs, C1-Cs,
C1-C4, or C1-(C2), substituted (e.g., substituted with a substituent group, a size-limited
substituent group, or lower substituent group) or unsubstituted heteroalkylene (e.g., 2 to 25
membered, 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered), substituted (e.g., substituted with a
substituent group, a size-limited substituent group, or lower substituent group) or
unsubstituted cycloalkylene (e.g., C3-Cio, C3-Cs, C3-Cs, C4-Cs, or Cs5-Co), substituted (e.g.,
substituted with a substituent group, a size-limited substituent group, or lower substituent
group) or unsubstituted heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8§ membered, 3 to 6
membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered), substituted (e.g.,
substituted with a substituent group, a size-limited substituent group, or lower substituent
group) or unsubstituted arylene (e.g., Cs-C12, Cs-Cio, or phenyl), or substituted (e.g.,
substituted with a substituent group, a size-limited substituent group, or lower substituent
group) or unsubstituted heteroarylene (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9
membered, or 5 to 6 membered). In embodiments, L is a bond, -NH-, -O-, -S-, -C(O)-,
-NHC(O)-, -S(0)2C(0)-, -OPO2-0O-, -OP(S)(0)-0O-, -OP(S)2-O-, -S(O)NH-, -NHC(O)NH-,
-C(0)0O-, -0OC(0O)-, —C(O)NH-, substituted (e.g., substituted with a substituent group, a size-
limited substituent group, or lower substituent group) alkylene (e.g., C1-Cas, C1-C20, C1-Ci2,
C1-Cs, C1-Cs, C1-C4, or C1-C2), substituted (e.g., substituted with a substituent group, a size-
limited substituent group, or lower substituent group) heteroalkylene (e.g., 2 to 25 membered,
2 to 20 membered, 2 to 12 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), substituted (e.g., substituted with a
substituent group, a size-limited substituent group, or lower substituent group) cycloalkylene
(e.g., C3-Cio, C3-Csg, C3-Cq, C4-Cs, or Cs5-Cs), substituted (e.g., substituted with a substituent
group, a size-limited substituent group, or lower substituent group) heterocycloalkylene (e.g.,
3 to 10 membered, 3 to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered, or
5 to 6 membered), substituted (e.g., substituted with a substituent group, a size-limited
substituent group, or lower substituent group) arylene (e.g., Cs-C12, Cs-C1o, or phenyl), or
substituted (e.g., substituted with a substituent group, a size-limited substituent group, or

lower substituent group) heteroarylene (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9
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membered, or 5 to 6 membered). In embodiments, L?® is a bond, -NH-, -O-, -S-, -C(O)-,
-NHC(O)-, -S(0)2C(0)-, -OPO2-0O-, -OP(S)(0)-0O-, -OP(S)2-O-, -S(O)NH-, -NHC(O)NH-,
-C(O)0-, -0OC(0)-, —C(O)NH-, unsubstituted alkylene (e.g., C1-Cas, C1-Cao, C1-C12, C1-Cs,
C1-Cs, Ci-Cy4, or Ci-C»), unsubstituted heteroalkylene (e.g., 2 to 25 membered, 2 to 20
membered, 2 to 12 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkylene (e.g., C3-Cio,
C3-Cs, C3-Cs, C4-Cs, or Cs-Ce), unsubstituted heterocycloalkylene (e.g., 3 to 10 membered, 3
to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered),
unsubstituted arylene (e.g., Cs-C12, Cs-C1o, or phenyl), or unsubstituted heteroarylene (e.g., 5
to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered). In
embodiments, when LB is substituted, L?® is substituted with a substituent group. In
embodiments, when L2 is substituted, L?® is substituted with a size-limited substituent
group. In embodiments, when L?? is substituted, L?® is substituted with a lower substituent
group.

[0446] L°“ is a bond, -NH-, -O-, -S-, -C(O)-, -NHC(O)-, -S(0)>C(O)-, -OPO,-0O-,
-OP(S)(0)-O-, -OP(S)2-O-, -S(O)NH-, -NHC(O)NH-, -C(0)O-, -OC(0O)-, -C(O)NH-,
substituted (e.g., substituted with a substituent group, a size-limited substituent group, or
lower substituent group) or unsubstituted alkylene (e.g., C1-Cas, C1-Cao, C1-Ci12, C1-Cs, C1-Ce,
C1-C4, or C1-(C2), substituted (e.g., substituted with a substituent group, a size-limited
substituent group, or lower substituent group) or unsubstituted heteroalkylene (e.g., 2 to 25
membered, 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered), substituted (e.g., substituted with a
substituent group, a size-limited substituent group, or lower substituent group) or
unsubstituted cycloalkylene (e.g., C3-Cio, C3-Cs, C3-Cs, C4-Cs, or C5-Cs), substituted (e.g.,
substituted with a substituent group, a size-limited substituent group, or lower substituent
group) or unsubstituted heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8 membered, 3 to 6
membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered), substituted (e.g.,
substituted with a substituent group, a size-limited substituent group, or lower substituent
group) or unsubstituted arylene (e.g., Cs-C12, Ce-Cio, or phenyl), or substituted (e.g.,
substituted with a substituent group, a size-limited substituent group, or lower substituent
group) or unsubstituted heteroarylene (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9
membered, or 5 to 6 membered). In embodiments, L€ is a bond, -NH-, -O-, -S-, -C(O)-,
-NHC(O)-, -S(0)2C(0)-, -OPO2-0O-, -OP(S)(0)-0O-, -OP(S)2-O-, -S(O)NH-, -NHC(O)NH-,
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-C(O)0O-, -OC(0O)-, —C(O)NH-, substituted (e.g., substituted with a substituent group, a size-
limited substituent group, or lower substituent group) alkylene (e.g., C1-Cas, C1-C20, C1-C12,
C1-Cs, C1-Cs, C1-C4, or C1-C2), substituted (e.g., substituted with a substituent group, a size-
limited substituent group, or lower substituent group) heteroalkylene (e.g., 2 to 25 membered,
2 to 20 membered, 2 to 12 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), substituted (e.g., substituted with a
substituent group, a size-limited substituent group, or lower substituent group) cycloalkylene
(e.g., C3-Cio, C3-Cg, C3-Cq, C4-Cs, or Cs5-Cs), substituted (e.g., substituted with a substituent
group, a size-limited substituent group, or lower substituent group) heterocycloalkylene (e.g.,
3 to 10 membered, 3 to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered, or
5 to 6 membered), substituted (e.g., substituted with a substituent group, a size-limited
substituent group, or lower substituent group) arylene (e.g., Cs-C12, Cs-C1o, or phenyl), or
substituted (e.g., substituted with a substituent group, a size-limited substituent group, or
lower substituent group) heteroarylene (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9
membered, or 5 to 6 membered). In embodiments, L€ is a bond, -NH-, -O-, -S-, -C(O)-,
-NHC(O)-, -S(0)2C(0)-, -OPO2-0O-, -OP(S)(0)-0O-, -OP(S)2-O-, -S(O)NH-, -NHC(O)NH-,
-C(0)0-, -OC(0)-, —C(O)NH-, unsubstituted alkylene (e.g., C1-Cas, C1-Ca0, C1-Ci2, C1-Cs,
C1-Cs, C1-C4, or C1-C2), unsubstituted heteroalkylene (e.g., 2 to 25 membered, 2 to 20
membered, 2 to 12 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkylene (e.g., C3-Cho,
C3-Cs, C3-Cs, C4-Cs, or C5-Cs), unsubstituted heterocycloalkylene (e.g., 3 to 10 membered, 3
to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered),
unsubstituted arylene (e.g., Cs-C12, Cs-C1o, or phenyl), or unsubstituted heteroarylene (e.g., 5
to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered). In
embodiments, when L?C is substituted, L*“ is substituted with a substituent group. In
embodiments, when L€ is substituted, L*C is substituted with a size-limited substituent
group. In embodiments, when L*C is substituted, L*“ is substituted with a lower substituent
group.

[0447] L is abond, -NH-, -O-, -S-, -C(O)-, -NHC(O)-, -S(0)2C(0)-, -OPO,»-0O-,
-OP(S5)(0)-0O-, -OP(S)2-O-, -S(O)NH-, -NHC(O)NH-, -C(0)O-, -OC(O)-, -C(O)NH-,
substituted (e.g., substituted with a substituent group, a size-limited substituent group, or
lower substituent group) or unsubstituted alkylene (e.g., C1-Cas, C1-Cao, C1-Ci2, C1-Cs, C1-Ce,

C1-Cq, or C1-Cy), substituted (e.g., substituted with a substituent group, a size-limited
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substituent group, or lower substituent group) or unsubstituted heteroalkylene (e.g., 2 to 25
membered, 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered), substituted (e.g., substituted with a
substituent group, a size-limited substituent group, or lower substituent group) or
unsubstituted cycloalkylene (e.g., C3-Cio, C3-Cs, C3-Cs, C4-Cs, or C5-Cs), substituted (e.g.,
substituted with a substituent group, a size-limited substituent group, or lower substituent
group) or unsubstituted heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8§ membered, 3 to 6
membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered), substituted (e.g.,
substituted with a substituent group, a size-limited substituent group, or lower substituent
group) or unsubstituted arylene (e.g., Cs-C12, Cs-Cio, or phenyl), or substituted (e.g.,
substituted with a substituent group, a size-limited substituent group, or lower substituent
group) or unsubstituted heteroarylene (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9
membered, or 5 to 6 membered). In embodiments, L is a bond, -NH-, -O-, -S-, -C(O)-,
-NHC(O)-, -S(0)2C(0)-, -OPO2-0O-, -OP(S)(0O)-0O-, -OP(S)2-O-, -S(O)NH-, -NHC(O)NH-,
-C(0)0O-, -OC(0)-, .C(O)NH-, substituted (e.g., substituted with a substituent group, a size-
limited substituent group, or lower substituent group) alkylene (e.g., C1-Cas, C1-C20, C1-Ci2,
C1-Cs, C1-Cs, C1-Cy, or C1-C2), substituted (e.g., substituted with a substituent group, a size-
limited substituent group, or lower substituent group) heteroalkylene (e.g., 2 to 25 membered,
2 to 20 membered, 2 to 12 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), substituted (e.g., substituted with a
substituent group, a size-limited substituent group, or lower substituent group) cycloalkylene
(e.g., C3-Cio, C3-Csg, C3-Cq, C4-Cs, or C5-Cs), substituted (e.g., substituted with a substituent
group, a size-limited substituent group, or lower substituent group) heterocycloalkylene (e.g.,
3 to 10 membered, 3 to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered, or
5 to 6 membered), substituted (e.g., substituted with a substituent group, a size-limited
substituent group, or lower substituent group) arylene (e.g., C¢-C12, C6-Cio, or phenyl), or
substituted (e.g., substituted with a substituent group, a size-limited substituent group, or
lower substituent group) heteroarylene (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9
membered, or 5 to 6 membered). In embodiments, L is a bond, -NH-, -O-, -S-, -C(O)-,
-NHC(O)-, -S(0)2C(0)-, -OPO2-0O-, -OP(S)(0)-0O-, -OP(S)2-O-, -S(O)NH-, -NHC(O)NH-,
-C(0)0-, -OC(0)-, -C(O)NH-, unsubstituted alkylene (e.g., Ci-Cas, Ci-Cao, Ci-Ci2, C1-Cs,
C1-Cs, C1-C4, or C1-C»), unsubstituted heteroalkylene (e.g., 2 to 25 membered, 2 to 20

membered, 2 to 12 membered, 2 to 12 membered, 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), unsubstituted cycloalkylene (e.g., C3-Cio,
C3-Cs, C3-Cs, C4-Cs, or Cs-Ce), unsubstituted heterocycloalkylene (e.g., 3 to 10 membered, 3
to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered),
unsubstituted arylene (e.g., Cs-C12, Cs-C1o, or phenyl), or unsubstituted heteroarylene (e.g., 5
to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered). In
embodiments, when L?” is substituted, L*" is substituted with a substituent group. In
embodiments, when L2 is substituted, L?° is substituted with a size-limited substituent
group. In embodiments, when L?P is substituted, L*" is substituted with a lower substituent
group.

[0448] L*isabond, -NH-, -O-, -S-, -C(O)-, -NHC(O)-, -S(0)>C(0)-, -OPO»-O-,
-OP(5)(0)-0O-, -OP(S)2-O-, -S(O)NH-, -NHC(O)NH-, -C(0)O-, -OC(O)-, -C(O)NH-,
substituted (e.g., substituted with a substituent group, a size-limited substituent group, or
lower substituent group) or unsubstituted alkylene (e.g., C1-Cas, C1-Cao, C1-C12, C1-Cs, C1-Ce,
C1-C4, or C1-C2), substituted (e.g., substituted with a substituent group, a size-limited
substituent group, or lower substituent group) or unsubstituted heteroalkylene (e.g., 2 to 25
membered, 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered), substituted (e.g., substituted with a
substituent group, a size-limited substituent group, or lower substituent group) or
unsubstituted cycloalkylene (e.g., C3-Cio, C3-Cs, C3-Cs, C4-Cs, or C5-Cs), substituted (e.g.,
substituted with a substituent group, a size-limited substituent group, or lower substituent
group) or unsubstituted heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8 membered, 3 to 6
membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered), substituted (e.g.,
substituted with a substituent group, a size-limited substituent group, or lower substituent
group) or unsubstituted arylene (e.g., Cs-C12, Ce-Cio, or phenyl), or substituted (e.g.,
substituted with a substituent group, a size-limited substituent group, or lower substituent
group) or unsubstituted heteroarylene (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9
membered, or 5 to 6 membered). In embodiments, L is a bond, -NH-, -O-, -S-, -C(O)-,
-NHC(O)-, -S(0)2C(0O)-, -OPO2-0O-, -OP(S)(0)-0O-, -OP(S)2-O-, -S(O)NH-, -NHC(O)NH-,
-C(0)0-, -OC(0)-, —C(O)NH-, substituted (e.g., substituted with a substituent group, a size-
limited substituent group, or lower substituent group) alkylene (e.g., C1-Cas, C1-C20, C1-C12,
C1-Cs, C1-Cs, C1-C4, or C1-C2), substituted (e.g., substituted with a substituent group, a size-
limited substituent group, or lower substituent group) heteroalkylene (e.g., 2 to 25 membered,

2 to 20 membered, 2 to 12 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered,
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4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), substituted (e.g., substituted with a
substituent group, a size-limited substituent group, or lower substituent group) cycloalkylene
(e.g., C3-Cio, C3-Csg, C3-Cq, C4-Cs, or C5-Cs), substituted (e.g., substituted with a substituent
group, a size-limited substituent group, or lower substituent group) heterocycloalkylene (e.g.,
3 to 10 membered, 3 to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered, or
5 to 6 membered), substituted (e.g., substituted with a substituent group, a size-limited
substituent group, or lower substituent group) arylene (e.g., Cs-Ci2, Cs-Cio, or phenyl), or
substituted (e.g., substituted with a substituent group, a size-limited substituent group, or
lower substituent group) heteroarylene (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9
membered, or 5 to 6 membered). In embodiments, L? is a bond, -NH-, -O-, -S-, -C(O)-,
-NHC(O)-, -S(0)2C(0)-, -OPO2-0O-, -OP(S)(0)-0O-, -OP(S)2-O-, -S(O)NH-, -NHC(O)NH-,
-C(0)0-, -OC(0)-, -C(O)NH-, unsubstituted alkylene (e.g., Ci-Cas, Ci-Cao, Ci-Ci2, C1-Cs,
C1-Cs, C1-C4, or C1-C2), unsubstituted heteroalkylene (e.g., 2 to 25 membered, 2 to 20
membered, 2 to 12 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkylene (e.g., C3-Cio,
C3-Cs, C3-Cs, C4-Cs, or C5-Cs), unsubstituted heterocycloalkylene (e.g., 3 to 10 membered, 3
to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered),
unsubstituted arylene (e.g., Co-C12, C6-Cio, or phenyl), or unsubstituted heteroarylene (e.g., 5
to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered). In
embodiments, when L?F is substituted, L* is substituted with a substituent group. In
embodiments, when L?F is substituted, L is substituted with a size-limited substituent group.
In embodiments, when L*F is substituted, L* is substituted with a lower substituent group.
[0449] L3 is independently a bond, substituted (e.g., substituted with a substituent group, a
size-limited substituent group, or lower substituent group) or unsubstituted heteroalkylene
(e.g., 2 to 50 membered, 2 to 40 membered, 2 to 30 membered, 2 to 20 membered, 2 to 30
membered or 2 to 5 membered), or L3A-L3B-13C-3P_[ 3, In embodiments, L3 is
independently a bond, or substituted (e.g., substituted with a substituent group, a size-limited
substituent group, or lower substituent group) heteroalkylene (e.g., 2 to 50 membered, 2 to 40
membered, 2 to 30 membered, 2 to 20 membered, 2 to 30 membered or 2 to 5 membered). In
embodiments, L* is independently a bond, or unsubstituted heteroalkylene (e.g., 2 to 50
membered, 2 to 40 membered, 2 to 30 membered, 2 to 20 membered, 2 to 30 membered or 2
to 5 membered). In embodiments, L3 is independently a bond. In embodiments, L?is nota

bond. In embodiments, L? is independently L3-1.38-1 3¢ 3P €,
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[0450] In embodiments, when L3 is substituted, L? is substituted with a substituent group.
In embodiments, when L is substituted, L? is substituted with a size-limited substituent
group. In embodiments, when L? is substituted, L? is substituted with a lower substituent
group.

[0451] L3*isabond, -NH-, -O-, -S-, -C(O)-, -NHC(O)-, -S(0)2C(0)-, -OPO»-0O-,
-OP(S5)(0)-0O-, -OP(S)2-O-, -S(O)NH-, -NHC(O)NH-, -C(0)O-, -OC(O)-, -C(O)NH-,
substituted (e.g., substituted with a substituent group, a size-limited substituent group, or
lower substituent group) or unsubstituted alkylene (e.g., C1-Cas, C1-Cao, C1-C12, C1-Cs, C1-Ce,
C1-C4, or C1-Cy), substituted (e.g., substituted with a substituent group, a size-limited
substituent group, or lower substituent group) or unsubstituted heteroalkylene (e.g., 2 to 25
membered, 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered), substituted (e.g., substituted with a
substituent group, a size-limited substituent group, or lower substituent group) or
unsubstituted cycloalkylene (e.g., C3-Cio, C3-Cs, C3-Cs, C4-Cs, or C5-Cs), substituted (e.g.,
substituted with a substituent group, a size-limited substituent group, or lower substituent
group) or unsubstituted heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8 membered, 3 to 6
membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered), substituted (e.g.,
substituted with a substituent group, a size-limited substituent group, or lower substituent
group) or unsubstituted arylene (e.g., Cs-C12, C¢-Cio, or phenyl), or substituted (e.g.,
substituted with a substituent group, a size-limited substituent group, or lower substituent
group) or unsubstituted heteroarylene (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9
membered, or 5 to 6 membered). In embodiments, L3 is a bond, -NH-, -O-, -S-, -C(O)-,
-NHC(O)-, -S(0)2C(0O)-, -OPO2-O-, -OP(S)(0)-0O-, -OP(S)2-O-, -S(O)NH-, -NHC(O)NH-,
-C(0)0-, -OC(0)-, —C(O)NH-, substituted (e.g., substituted with a substituent group, a size-
limited substituent group, or lower substituent group) alkylene (e.g., C1-Cas, C1-Cao, C1-Cr2,
C1-Cs, C1-Cs, C1-C4, or C1-(2), substituted (e.g., substituted with a substituent group, a size-
limited substituent group, or lower substituent group) heteroalkylene (e.g., 2 to 25 membered,
2 to 20 membered, 2 to 12 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), substituted (e.g., substituted with a
substituent group, a size-limited substituent group, or lower substituent group) cycloalkylene
(e.g., C3-Cio, C3-Cg, C3-Cs, C4-Cs, or Cs5-Cs), substituted (e.g., substituted with a substituent
group, a size-limited substituent group, or lower substituent group) heterocycloalkylene (e.g.,

3 to 10 membered, 3 to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered, or
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5 to 6 membered), substituted (e.g., substituted with a substituent group, a size-limited
substituent group, or lower substituent group) arylene (e.g., Cs-C12, Cs-Ci1o, or phenyl), or
substituted (e.g., substituted with a substituent group, a size-limited substituent group, or
lower substituent group) heteroarylene (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9
membered, or 5 to 6 membered). In embodiments, L34 is a bond, -NH-, -O-, -S-, -C(O)-,
-NHC(O)-, -S(0)2C(0)-, -OPO2-0O-, -OP(S)(0O)-0O-, -OP(S)2-O-, -S(O)NH-, -NHC(O)NH-,
-C(0)0-, -OC(0)-, -C(O)NH-, unsubstituted alkylene (e.g., Ci-Cas, C1-Cao, Ci-Ci2, C1-Cs,
C1-Cs, C1-C4, or C1-C2), unsubstituted heteroalkylene (e.g., 2 to 25 membered, 2 to 20
membered, 2 to 12 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkylene (e.g., C3-Cio,
C3-Cs, C3-Cs, C4-Cs, or C5-Cs), unsubstituted heterocycloalkylene (e.g., 3 to 10 membered, 3
to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered),
unsubstituted arylene (e.g., Cs-C12, Cs-C1o, or phenyl), or unsubstituted heteroarylene (e.g., 5
to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered). In
embodiments, when L3* is substituted, L** is substituted with a substituent group. In
embodiments, when L34 is substituted, L?* is substituted with a size-limited substituent
group. In embodiments, when L3* is substituted, L** is substituted with a lower substituent
group.

[0452] L3 is abond, -NH-, -O-, -S-, -C(O)-, -NHC(O)-, -S(0)>C(0)-, -OPO»-O-,
-OP(S)(0)-0O-, -OP(S)2-O-, -S(O)NH-, -NHC(O)NH-, -C(0)O-, -OC(0O)-, -C(O)NH-,
substituted (e.g., substituted with a substituent group, a size-limited substituent group, or
lower substituent group) or unsubstituted alkylene (e.g., C1-Cas, C1-Cao, C1-C12, C1-Cs, C1-Ce,
C1-C4, or C1-C2), substituted (e.g., substituted with a substituent group, a size-limited
substituent group, or lower substituent group) or unsubstituted heteroalkylene (e.g., 2 to 25
membered, 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered), substituted (e.g., substituted with a
substituent group, a size-limited substituent group, or lower substituent group) or
unsubstituted cycloalkylene (e.g., C3-Cio, C3-Cs, C3-Cs, C4-Cs, or C5-Cs), substituted (e.g.,
substituted with a substituent group, a size-limited substituent group, or lower substituent
group) or unsubstituted heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8 membered, 3 to 6
membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered), substituted (e.g.,
substituted with a substituent group, a size-limited substituent group, or lower substituent

group) or unsubstituted arylene (e.g., C6-Ci2, Cs-Cio, or phenyl), or substituted (e.g.,
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substituted with a substituent group, a size-limited substituent group, or lower substituent
group) or unsubstituted heteroarylene (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9
membered, or 5 to 6 membered). In embodiments, L3 is a bond, -NH-, -O-, -S-, -C(O)-,
-NHC(O)-, -S(0)2C(0)-, -OPO2-O-, -OP(S)(0)-0O-, -OP(S)2-O-, -S(O)NH-, -NHC(O)NH-,
-C(O)0O-, -OC(0)-, —C(O)NH-, substituted (e.g., substituted with a substituent group, a size-
limited substituent group, or lower substituent group) alkylene (e.g., C1-Cas, C1-C20, C1-Ci2,
C1-Cs, C1-Cs, C1-C4, or C1-C2), substituted (e.g., substituted with a substituent group, a size-
limited substituent group, or lower substituent group) heteroalkylene (e.g., 2 to 25 membered,
2 to 20 membered, 2 to 12 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), substituted (e.g., substituted with a
substituent group, a size-limited substituent group, or lower substituent group) cycloalkylene
(e.g., C3-Cio, C3-Cs, C3-Cs, C4-Cs, or Cs-Cs), substituted (e.g., substituted with a substituent
group, a size-limited substituent group, or lower substituent group) heterocycloalkylene (e.g.,
3 to 10 membered, 3 to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered, or
5 to 6 membered), substituted (e.g., substituted with a substituent group, a size-limited
substituent group, or lower substituent group) arylene (e.g., Cs-C12, Cs-Ci1o, or phenyl), or
substituted (e.g., substituted with a substituent group, a size-limited substituent group, or
lower substituent group) heteroarylene (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9
membered, or 5 to 6 membered). In embodiments, L38 is a bond, -NH-, -O-, -S-, -C(O)-,
-NHC(O)-, -S(0)2C(0)-, -OPO2-0-, -OP(S)(0)-0O-, -OP(S)2-O-, -S(O)NH-, -NHC(O)NH-,
-C(0)0O-, -OC(0)-, -C(O)NH-, unsubstituted alkylene (e.g., C1-Cas, C1-Ca0, C1-C12, C1-Cs,
C1-Cs, C1-C4, or C1-C2), unsubstituted heteroalkylene (e.g., 2 to 25 membered, 2 to 20
membered, 2 to 12 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkylene (e.g., C3-Cio,
C3-Cs, C3-Cs, C4-Cs, or Cs-Cs), unsubstituted heterocycloalkylene (e.g., 3 to 10 membered, 3
to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered),
unsubstituted arylene (e.g., Cs-C12, C6-C1o, or phenyl), or unsubstituted heteroarylene (e.g., 5
to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered). In
embodiments, when LB is substituted, L is substituted with a substituent group. In
embodiments, when LB is substituted, L3 is substituted with a size-limited substituent

group. In embodiments, when L8 is substituted, L is substituted with a lower substituent

group.
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[0453] L*Cis a bond, -NH-, -O-, -S-, -C(O)-, -NHC(O)-, -S(0)>C(0)-, -OPO»-O-,
-OP(S)(0)-O-, -OP(S)2-O-, -S(O)NH-, -NHC(O)NH-, -C(0)O-, -OC(0O)-, -C(O)NH-,
substituted (e.g., substituted with a substituent group, a size-limited substituent group, or
lower substituent group) or unsubstituted alkylene (e.g., C1-Cas, C1-Cao, C1-C12, C1-Cs, C1-Cs,
C1-C4, or C1-(C2), substituted (e.g., substituted with a substituent group, a size-limited
substituent group, or lower substituent group) or unsubstituted heteroalkylene (e.g., 2 to 25
membered, 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered), substituted (e.g., substituted with a
substituent group, a size-limited substituent group, or lower substituent group) or
unsubstituted cycloalkylene (e.g., C3-Cio, C3-Cs, C3-Cs, C4-Cs, or Cs5-Co), substituted (e.g.,
substituted with a substituent group, a size-limited substituent group, or lower substituent
group) or unsubstituted heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8§ membered, 3 to 6
membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered), substituted (e.g.,
substituted with a substituent group, a size-limited substituent group, or lower substituent
group) or unsubstituted arylene (e.g., Cs-C12, Cs-Cio, or phenyl), or substituted (e.g.,
substituted with a substituent group, a size-limited substituent group, or lower substituent
group) or unsubstituted heteroarylene (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9
membered, or 5 to 6 membered). In embodiments, L€ is a bond, -NH-, -O-, -S-, -C(O)-,
-NHC(O)-, -S(0)2C(0)-, -OPO2-0O-, -OP(S)(0)-0O-, -OP(S)2-O-, -S(O)NH-, -NHC(O)NH-,
-C(0)0O-, -0OC(0O)-, —C(O)NH-, substituted (e.g., substituted with a substituent group, a size-
limited substituent group, or lower substituent group) alkylene (e.g., C1-Cas, C1-C20, C1-Ci2,
C1-Cs, C1-Cs, C1-C4, or C1-C2), substituted (e.g., substituted with a substituent group, a size-
limited substituent group, or lower substituent group) heteroalkylene (e.g., 2 to 25 membered,
2 to 20 membered, 2 to 12 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), substituted (e.g., substituted with a
substituent group, a size-limited substituent group, or lower substituent group) cycloalkylene
(e.g., C3-Cio, C3-Csg, C3-Cq, C4-Cs, or Cs5-Cs), substituted (e.g., substituted with a substituent
group, a size-limited substituent group, or lower substituent group) heterocycloalkylene (e.g.,
3 to 10 membered, 3 to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered, or
5 to 6 membered), substituted (e.g., substituted with a substituent group, a size-limited
substituent group, or lower substituent group) arylene (e.g., Cs-C12, Cs-C1o, or phenyl), or
substituted (e.g., substituted with a substituent group, a size-limited substituent group, or

lower substituent group) heteroarylene (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9
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membered, or 5 to 6 membered). In embodiments, L3C is a bond, -NH-, -O-, -S-, -C(O)-,
-NHC(O)-, -S(0)2C(0)-, -OPO2-0O-, -OP(S)(0)-0O-, -OP(S)2-O-, -S(O)NH-, -NHC(O)NH-,
-C(O)0-, -0OC(0)-, —C(O)NH-, unsubstituted alkylene (e.g., C1-Cas, C1-Cao, C1-C12, C1-Cs,
C1-Cs, Ci-Cy4, or Ci-C»), unsubstituted heteroalkylene (e.g., 2 to 25 membered, 2 to 20
membered, 2 to 12 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkylene (e.g., C3-Cio,
C3-Cs, C3-Cs, C4-Cs, or Cs-Ce), unsubstituted heterocycloalkylene (e.g., 3 to 10 membered, 3
to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered),
unsubstituted arylene (e.g., Cs-C12, Cs-C1o, or phenyl), or unsubstituted heteroarylene (e.g., 5
to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered). In
embodiments, when LC is substituted, L€ is substituted with a substituent group. In
embodiments, when L3¢ is substituted, L3¢ is substituted with a size-limited substituent
group. In embodiments, when L3C is substituted, L€ is substituted with a lower substituent
group.

[0454] L*Pis abond, -NH-, -O-, -S-, -C(O)-, -NHC(O)-, -S(0)2C(0O)-, -OPO,-0O-,
-OP(S)(0)-O-, -OP(S)2-O-, -S(O)NH-, -NHC(O)NH-, -C(0)O-, -OC(0O)-, -C(O)NH-,
substituted (e.g., substituted with a substituent group, a size-limited substituent group, or
lower substituent group) or unsubstituted alkylene (e.g., C1-Cas, C1-Cao, C1-Ci12, C1-Cs, C1-Ce,
C1-C4, or C1-(C2), substituted (e.g., substituted with a substituent group, a size-limited
substituent group, or lower substituent group) or unsubstituted heteroalkylene (e.g., 2 to 25
membered, 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered), substituted (e.g., substituted with a
substituent group, a size-limited substituent group, or lower substituent group) or
unsubstituted cycloalkylene (e.g., C3-Cio, C3-Cs, C3-Cs, C4-Cs, or C5-Cs), substituted (e.g.,
substituted with a substituent group, a size-limited substituent group, or lower substituent
group) or unsubstituted heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8 membered, 3 to 6
membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered), substituted (e.g.,
substituted with a substituent group, a size-limited substituent group, or lower substituent
group) or unsubstituted arylene (e.g., Cs-C12, Ce-Cio, or phenyl), or substituted (e.g.,
substituted with a substituent group, a size-limited substituent group, or lower substituent
group) or unsubstituted heteroarylene (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9
membered, or 5 to 6 membered). In embodiments, L3P is a bond, -NH-, -O-, -S-, -C(O)-,
-NHC(O)-, -S(0)2C(0)-, -OPO2-0O-, -OP(S)(0)-0O-, -OP(S)2-O-, -S(O)NH-, -NHC(O)NH-,

197



WO 2023/086978 PCT/US2022/079788

-C(O)0O-, -OC(0O)-, —C(O)NH-, substituted (e.g., substituted with a substituent group, a size-
limited substituent group, or lower substituent group) alkylene (e.g., C1-Cas, C1-C20, C1-C12,
C1-Cs, C1-Cs, C1-C4, or C1-C2), substituted (e.g., substituted with a substituent group, a size-
limited substituent group, or lower substituent group) heteroalkylene (e.g., 2 to 25 membered,
2 to 20 membered, 2 to 12 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), substituted (e.g., substituted with a
substituent group, a size-limited substituent group, or lower substituent group) cycloalkylene
(e.g., C3-Cio, C3-Cg, C3-Cq, C4-Cs, or Cs5-Cs), substituted (e.g., substituted with a substituent
group, a size-limited substituent group, or lower substituent group) heterocycloalkylene (e.g.,
3 to 10 membered, 3 to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered, or
5 to 6 membered), substituted (e.g., substituted with a substituent group, a size-limited
substituent group, or lower substituent group) arylene (e.g., Cs-C12, Cs-C1o, or phenyl), or
substituted (e.g., substituted with a substituent group, a size-limited substituent group, or
lower substituent group) heteroarylene (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9
membered, or 5 to 6 membered). In embodiments, L3P is a bond, -NH-, -O-, -S-, -C(O)-,
-NHC(O)-, -S(0)2C(0)-, -OPO2-0O-, -OP(S)(0)-0O-, -OP(S)2-O-, -S(O)NH-, -NHC(O)NH-,
-C(0)0-, -OC(0)-, —C(O)NH-, unsubstituted alkylene (e.g., C1-Cas, C1-Ca0, C1-Ci2, C1-Cs,
C1-Cs, C1-C4, or C1-C2), unsubstituted heteroalkylene (e.g., 2 to 25 membered, 2 to 20
membered, 2 to 12 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkylene (e.g., C3-Cho,
C3-Cs, C3-Cs, C4-Cs, or C5-Cs), unsubstituted heterocycloalkylene (e.g., 3 to 10 membered, 3
to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered),
unsubstituted arylene (e.g., Cs-C12, Cs-C1o, or phenyl), or unsubstituted heteroarylene (e.g., 5
to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered). In
embodiments, when L is substituted, L*" is substituted with a substituent group. In
embodiments, when L3P is substituted, L3P is substituted with a size-limited substituent
group. In embodiments, when L3P is substituted, L°" is substituted with a lower substituent
group.

[0455] L3 isabond, -NH-, -O-, -S-, -C(O)-, -NHC(O)-, -S(0)>C(0)-, -OPO»-O-,
-OP(S5)(0)-0O-, -OP(S)2-O-, -S(O)NH-, -NHC(O)NH-, -C(0)O-, -OC(O)-, -C(O)NH-,
substituted (e.g., substituted with a substituent group, a size-limited substituent group, or
lower substituent group) or unsubstituted alkylene (e.g., C1-Cas, C1-Cao, C1-Ci2, C1-Cs, C1-Ce,

C1-Cq, or C1-Cy), substituted (e.g., substituted with a substituent group, a size-limited
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substituent group, or lower substituent group) or unsubstituted heteroalkylene (e.g., 2 to 25
membered, 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered), substituted (e.g., substituted with a
substituent group, a size-limited substituent group, or lower substituent group) or
unsubstituted cycloalkylene (e.g., C3-Cio, C3-Cs, C3-Cs, C4-Cs, or C5-Cs), substituted (e.g.,
substituted with a substituent group, a size-limited substituent group, or lower substituent
group) or unsubstituted heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8§ membered, 3 to 6
membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered), substituted (e.g.,
substituted with a substituent group, a size-limited substituent group, or lower substituent
group) or unsubstituted arylene (e.g., Cs-C12, Cs-Cio, or phenyl), or substituted (e.g.,
substituted with a substituent group, a size-limited substituent group, or lower substituent
group) or unsubstituted heteroarylene (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9
membered, or 5 to 6 membered). In embodiments, L3¢ is a bond, -NH-, -O-, -S-, -C(O)-,
-NHC(O)-, -S(0)2C(0)-, -OPO2-0O-, -OP(S)(0O)-0O-, -OP(S)2-O-, -S(O)NH-, -NHC(O)NH-,
-C(0)0O-, -OC(0)-, .C(O)NH-, substituted (e.g., substituted with a substituent group, a size-
limited substituent group, or lower substituent group) alkylene (e.g., C1-Cas, C1-C20, C1-Ci2,
C1-Cs, C1-Cs, C1-Cy, or C1-C2), substituted (e.g., substituted with a substituent group, a size-
limited substituent group, or lower substituent group) heteroalkylene (e.g., 2 to 25 membered,
2 to 20 membered, 2 to 12 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), substituted (e.g., substituted with a
substituent group, a size-limited substituent group, or lower substituent group) cycloalkylene
(e.g., C3-Cio, C3-Csg, C3-Cq, C4-Cs, or C5-Cs), substituted (e.g., substituted with a substituent
group, a size-limited substituent group, or lower substituent group) heterocycloalkylene (e.g.,
3 to 10 membered, 3 to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered, or
5 to 6 membered), substituted (e.g., substituted with a substituent group, a size-limited
substituent group, or lower substituent group) arylene (e.g., C¢-C12, C6-Cio, or phenyl), or
substituted (e.g., substituted with a substituent group, a size-limited substituent group, or
lower substituent group) heteroarylene (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9
membered, or 5 to 6 membered). In embodiments, L3¢ is a bond, -NH-, -O-, -S-, -C(O)-,
-NHC(O)-, -S(0)2C(0)-, -OPO2-0O-, -OP(S)(0)-0O-, -OP(S)2-O-, -S(O)NH-, -NHC(O)NH-,
-C(0)0-, -OC(0)-, -C(O)NH-, unsubstituted alkylene (e.g., Ci-Cas, Ci-Cao, Ci-Ci2, C1-Cs,
C1-Cs, C1-C4, or C1-C»), unsubstituted heteroalkylene (e.g., 2 to 25 membered, 2 to 20

membered, 2 to 12 membered, 2 to 12 membered, 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), unsubstituted cycloalkylene (e.g., C3-Cio,
C3-Cs, C3-Cs, C4-Cs, or Cs-Ce), unsubstituted heterocycloalkylene (e.g., 3 to 10 membered, 3
to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered),
unsubstituted arylene (e.g., Cs-C12, Cs-C1o, or phenyl), or unsubstituted heteroarylene (e.g., 5
to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered). In
embodiments, when L*F is substituted, L is substituted with a substituent group. In
embodiments, when LF is substituted, L*F is substituted with a size-limited substituent group.
In embodiments, when L3F is substituted, L€ is substituted with a lower substituent group.
[0456] L*is a bond, -NH-, -O-, -S-, -C(O)-, -NHC(O)-, -S(0)>C(0)-, -OP0»-0-,
-OP(S5)(0)-O-, -OP(S)2-0-, -S(O)NH-, -NHC(O)NH-, -C(0)O-, -OC(0)-, -C(O)NH-,
substituted (e.g., substituted with a substituent group, a size-limited substituent group, or
lower substituent group) or unsubstituted alkylene (e.g., C1-Cas, C1-Cao, C1-C12, C1-Cs, C1-Cs,
C1-C4, or C1-C2), substituted (e.g., substituted with a substituent group, a size-limited
substituent group, or lower substituent group) or unsubstituted heteroalkylene (e.g., 2 to 25
membered, 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered), substituted (e.g., substituted with a
substituent group, a size-limited substituent group, or lower substituent group) or
unsubstituted cycloalkylene (e.g., C3-Cio, C3-Cs, C3-Cs, C4-Cs, or Cs-Co), substituted (e.g.,
substituted with a substituent group, a size-limited substituent group, or lower substituent
group) or unsubstituted heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8 membered, 3 to 6
membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered), substituted (e.g.,
substituted with a substituent group, a size-limited substituent group, or lower substituent
group) or unsubstituted arylene (e.g., Cs-C12, Cs-Cio, or phenyl), or substituted (e.g.,
substituted with a substituent group, a size-limited substituent group, or lower substituent
group) or unsubstituted heteroarylene (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9
membered, or 5 to 6 membered). In embodiments, L* is a bond, -NH-, -O-, -S-, -C(O)-,
-NHC(O)-, -S(0)2C(0)-, -OPO2-0O-, -OP(S)(0)-0O-, -OP(S)2-O-, -S(O)NH-, -NHC(O)NH-,
-C(O)0-, -OC(0)-, —C(O)NH-, substituted (e.g., substituted with a substituent group, a size-
limited substituent group, or lower substituent group) alkylene (e.g., C1-Cas, C1-C20, C1-C12,
C1-Cs, C1-Cs, C1-C4, or C1-C2), substituted (e.g., substituted with a substituent group, a size-
limited substituent group, or lower substituent group) heteroalkylene (e.g., 2 to 25 membered,
2 to 20 membered, 2 to 12 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered,

4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), substituted (e.g., substituted with a

200



WO 2023/086978 PCT/US2022/079788

substituent group, a size-limited substituent group, or lower substituent group) cycloalkylene
(e.g., C3-Cio, C3-Cg, C3-Cq, C4-Cs, or Cs5-Cs), substituted (e.g., substituted with a substituent
group, a size-limited substituent group, or lower substituent group) heterocycloalkylene (e.g.,
3 to 10 membered, 3 to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered, or
5 to 6 membered), substituted (e.g., substituted with a substituent group, a size-limited
substituent group, or lower substituent group) arylene (e.g., Cs-C12, Cs-Ci1o, or phenyl), or
substituted (e.g., substituted with a substituent group, a size-limited substituent group, or
lower substituent group) heteroarylene (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9
membered, or 5 to 6 membered). In embodiments, L* is a bond, -NH-, -O-, -S-, -C(O)-,
-NHC(O)-, -S(0)2C(0)-, -OPO2-O-, -OP(S)(0)-0O-, -OP(S)2-O-, -S(O)NH-, -NHC(O)NH-,
-C(O)0O-, -OC(0)-, —C(O)NH-, unsubstituted alkylene (e.g., C1-Cas, C1-Ca0, C1-C12, C1-Cs,
C1-Cs, Ci-C4, or Ci-C»), unsubstituted heteroalkylene (e.g., 2 to 25 membered, 2 to 20
membered, 2 to 12 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkylene (e.g., C3-Cio,
C3-Cs, C3-Cs, C4-Cs, or Cs-Ce), unsubstituted heterocycloalkylene (e.g., 3 to 10 membered, 3
to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered),
unsubstituted arylene (e.g., Cs-C12, Cs-Cio, or phenyl), or unsubstituted heteroarylene (e.g., 5
to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered). In
embodiments, when L* is substituted, L* is substituted with a substituent group. In
embodiments, when L* is substituted, L* is substituted with a size-limited substituent group.
In embodiments, when L* is substituted, L* is substituted with a lower substituent group.
[0457] L’ is abond, substituted (e.g., substituted with a substituent group, a size-limited
substituent group, or lower substituent group) or unsubstituted alkylene (e.g., C1-Cas, C1-Cao,
C1-Ci2, C1-Cs, C1-Cs, C1-C4, or C1-C2), substituted (e.g., substituted with a substituent group,
a size-limited substituent group, or lower substituent group) or unsubstituted heteroalkylene
(e.g., 2 to 25 membered, 2 to 20 membered, 2 to 12 membered, 2 to 8§ membered, 2 to 6
membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), substituted (e.g.,
substituted with a substituent group, a size-limited substituent group, or lower substituent
group) or unsubstituted cycloalkylene (e.g., C3-Cio, C3-Cs, C3-Cs, C4-Cs, or Cs-Ce),
substituted (e.g., substituted with a substituent group, a size-limited substituent group, or
lower substituent group) or unsubstituted heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8
membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered),

substituted (e.g., substituted with a substituent group, a size-limited substituent group, or
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lower substituent group) or unsubstituted arylene (e.g., Cs-C12, Cs-C10, or phenyl), or
substituted (c.g., substituted with a substituent group, a size-limited substituent group, or
lower substituent group) or unsubstituted heteroarylene (e.g., 5 to 12 membered, 5 to 10
membered, 5 to 9 membered, or 5 to 6 membered). In embodiments, L’ is a bond, substituted
(e.g., substituted with a substituent group, a size-limited substituent group, or lower
substituent group) alkylene (e.g., C1-Cas, C1-Cao, C1-C12, C1-Cs, C1-Cs, C1-C4, or C1-C2),
substituted (e.g., substituted with a substituent group, a size-limited substituent group, or
lower substituent group) heteroalkylene (e.g., 2 to 25 membered, 2 to 20 membered, 2 to 12
membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3
membered, or 4 to 5 membered), substituted (e.g., substituted with a substituent group, a size-
limited substituent group, or lower substituent group) cycloalkylene (e.g., C3-Cio, C3-Cs, C3-
Cs, C4-Cs, or Cs-Cg), substituted (e.g., substituted with a substituent group, a size-limited
substituent group, or lower substituent group) heterocycloalkylene (e.g., 3 to 10 membered, 3
to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered),
substituted (e.g., substituted with a substituent group, a size-limited substituent group, or
lower substituent group) arylene (e.g., Cs-C12, Cs-Cio, or phenyl), or substituted (e.g.,
substituted with a substituent group, a size-limited substituent group, or lower substituent
group) heteroarylene (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6
membered). In embodiments, L’ is a bond, unsubstituted alkylene (e.g., C1-Cas, C1-Ca, Ci-
Ci2, C1-Cs, C1-Cs, C1-C4, or C1-Cy), unsubstituted heteroalkylene (e.g., 2 to 25 membered, 2
to 20 membered, 2 to 12 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4
to 6 membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkylene (e.g., Cs-
C1o, C3-Cs, C3-Cs, C4-Cs, or Cs-Ce), unsubstituted heterocycloalkylene (e.g., 3 to 10
membered, 3 to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6
membered), unsubstituted arylene (e.g., Ce-Ci12, Cs-C1o, or phenyl), or unsubstituted
heteroarylene (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6
membered). In embodiments, when L? is substituted, L’ is substituted with a substituent
group. In embodiments, when L7 is substituted, L’ is substituted with a size-limited
substituent group. In embodiments, when L is substituted, L’ is substituted with a lower
substituent group.

[0458] L%is a bond, -NH-, -O-, -S-, -C(O)-, -NHC(0)-, -S(0)>C(0)-, -OP0»-0-,
-OP(S)(0)-O-, -OP(S)2-O-, -S(O)NH-, -NHC(O)NH-, -C(0)O-, -OC(0O)-, -C(O)NH-,

substituted (e.g., substituted with a substituent group, a size-limited substituent group, or
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lower substituent group) or unsubstituted alkylene (e.g., C1-Cas, C1-Cao, C1-C12, C1-Cs, C1-Cs,
C1-C4, or C1-Cy), substituted (e.g., substituted with a substituent group, a size-limited
substituent group, or lower substituent group) or unsubstituted heteroalkylene (e.g., 2 to 25
membered, 2 to 20 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered), substituted (e.g., substituted with a
substituent group, a size-limited substituent group, or lower substituent group) or
unsubstituted cycloalkylene (e.g., C3-Cio, C3-Cs, C3-Cs, C4-Cs, or Cs-Cs), substituted (e.g.,
substituted with a substituent group, a size-limited substituent group, or lower substituent
group) or unsubstituted heterocycloalkylene (e.g., 3 to 10 membered, 3 to 8 membered, 3 to 6
membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered), substituted (e.g.,
substituted with a substituent group, a size-limited substituent group, or lower substituent
group) or unsubstituted arylene (e.g., Cs-C12, Cs-Cio, or phenyl), or substituted (e.g.,
substituted with a substituent group, a size-limited substituent group, or lower substituent
group) or unsubstituted heteroarylene (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9
membered, or 5 to 6 membered). In embodiments, L% is a bond, -NH-, -O-, -S-, -C(0)-,
-NHC(O)-, -S(0)2C(0)-, -OPO2-0O-, -OP(S)(0O)-0O-, -OP(S)2-O-, -S(O)NH-, -NHC(O)NH-,
-C(0)0O-, -OC(0)-, —C(O)NH-, substituted (e.g., substituted with a substituent group, a size-
limited substituent group, or lower substituent group) alkylene (e.g., C1-Cas, C1-C2, C1-Ci2,
C1-Cs, C1-Cs, C1-C4, or C1-C2), substituted (e.g., substituted with a substituent group, a size-
limited substituent group, or lower substituent group) heteroalkylene (e.g., 2 to 25 membered,
2 to 20 membered, 2 to 12 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered,
4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), substituted (e.g., substituted with a
substituent group, a size-limited substituent group, or lower substituent group) cycloalkylene
(e.g., C3-Cio, C3-Cg, C3-Cq, C4-Cs, or Cs5-Cs), substituted (e.g., substituted with a substituent
group, a size-limited substituent group, or lower substituent group) heterocycloalkylene (e.g.,
3 to 10 membered, 3 to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered, or
5 to 6 membered), substituted (e.g., substituted with a substituent group, a size-limited
substituent group, or lower substituent group) arylene (e.g., Cs-C12, Cs-Cio, or phenyl), or
substituted (e.g., substituted with a substituent group, a size-limited substituent group, or
lower substituent group) heteroarylene (e.g., 5 to 12 membered, 5 to 10 membered, 5 to 9
membered, or 5 to 6 membered). In embodiments, L% is a bond, -NH-, -O-, -S-, -C(0)-,
-NHC(O)-, -S(0)2C(0)-, -OPO2-0O-, -OP(S)(0)-0O-, -OP(S)2-O-, -S(O)NH-, -NHC(O)NH-,
-C(0)0-, -OC(0)-, —C(O)NH-, unsubstituted alkylene (e.g., C1-Cas, C1-Ca0, C1-C12, C1-Cs,
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C1-Cs, C1-Cy4, or Ci-C»), unsubstituted heteroalkylene (e.g., 2 to 25 membered, 2 to 20
membered, 2 to 12 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered), unsubstituted cycloalkylene (e.g., C3-Cio,
C3-Cs, C3-Cs, C4-Cs, or Cs-Ce), unsubstituted heterocycloalkylene (e.g., 3 to 10 membered, 3
to 8 membered, 3 to 6 membered, 4 to 6 membered, 4 to 5 membered, or 5 to 6 membered),
unsubstituted arylene (e.g., Cs-C12, Cs-Co, or phenyl), or unsubstituted heteroarylene (e.g., 5
to 12 membered, 5 to 10 membered, 5 to 9 membered, or 5 to 6 membered). In
embodiments, when L® is substituted, LS is substituted with a substituent group. In
embodiments, when L is substituted, L is substituted with a size-limited substituent group.
In embodiments, when L° is substituted, LS is substituted with a lower substituent group.
[0459] L’is independently a bond, substituted (e.g., substituted with a substituent group, a
size-limited substituent group, or lower substituent group) or unsubstituted alkylene (e.g., C1-
Cas, C1-Cao, C1-Ci2, C1-Cs, C1-Cs, C1-C4, or C1-C2), or substituted (e.g., substituted with a
substituent group, a size-limited substituent group, or lower substituent group) or
unsubstituted heteroalkylene (e.g., 2 to 25 membered, 2 to 20 membered, 2 to 12 membered,
2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5 membered).
In embodiments, L’ independently is a bond, substituted (e.g., substituted with a substituent
group, a size-limited substituent group, or lower substituent group) alkylene (e.g., C1-Cas, Ci-
Ca0, C1-Ci2, C1-Cs, C1-Cs, C1-C4, or C1-Cy), or substituted (e.g., substituted with a substituent
group, a size-limited substituent group, or lower substituent group) heteroalkylene (e.g., 2 to
25 membered, 2 to 20 membered, 2 to 12 membered, 2 to 12 membered, 2 to 8 membered, 2
to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5 membered). In embodiments,
L’ is independently a bond, unsubstituted alkylene (e.g., Ci-Cas, C1-Cao, Ci-Ci2, C1-Cs, Ci-
Cs, C1-C4, or C1-C2), or unsubstituted heteroalkylene (e.g., 2 to 25 membered, 2 to 20
membered, 2 to 12 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, when L’ is substituted,
L’ is substituted with a substituent group. In embodiments, when L7 is substituted, L’ is
substituted with a size-limited substituent group. In embodiments, when L7 is substituted, L’
is substituted with a lower substituent group.

[0460] L' is independently substituted (e.g., substituted with a substituent group, a size-
limited substituent group, or lower substituent group)or unsubstituted alkylene (e.g., C1-Cas,
C1-Cao, C1-Ci2, C1-Cg, C1-Cs, C1-C4, or C1-C2), substituted (e.g., substituted with a substituent

group, a size-limited substituent group, or lower substituent group) or unsubstituted
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heteroalkylene (e.g., 2 to 25 membered, 2 to 20 membered, 2 to 12 membered, 2 to 12
membered, 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5
membered), or substituted (e.g., substituted with a substituent group, a size-limited
substituent group, or lower substituent group) or unsubstituted membered heteroalkenylene
(e.g., 2 to 25 membered, 2 to 20 membered, 2 to 12 membered, 2 to 12 membered, 2 to 8
membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5 membered). In
embodiments, L' is independently substituted (e.g., substituted with a substituent group, a
size-limited substituent group, or lower substituent group) alkylene (e.g., C1-Cas, C1-Cao, C1-
C12, C1-Cs, C1-Cs, C1-Ca, or C1-Cy), substituted (e.g., substituted with a substituent group, a
size-limited substituent group, or lower substituent group) heteroalkylene (e.g., 2 to 25
membered, 2 to 20 membered, 2 to 12 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6
membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), or substituted (e.g.,
substituted with a substituent group, a size-limited substituent group, or lower substituent
group) membered heteroalkenylene (e.g., 2 to 25 membered, 2 to 20 membered, 2 to 12
membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3
membered, or 4 to 5 membered). In embodiments, L!° is independently unsubstituted
alkylene (e.g., C1-Cas, C1-Cao, C1-C12, C1-Cs, C1-Cs, C1-Cs, or C1-Cz2), unsubstituted
heteroalkylene (e.g., 2 to 25 membered, 2 to 20 membered, 2 to 12 membered, 2 to 12
membered, 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5
membered), or unsubstituted membered heteroalkenylene (e.g., 2 to 25 membered, 2 to 20
membered, 2 to 12 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, when L' is substituted,
L!9is substituted with a substituent group. In embodiments, when L!° is substituted, L' is
substituted with a size-limited substituent group. In embodiments, when L' is substituted,
L' is substituted with a lower substituent group.

[0461] L!is independently substituted (e.g., substituted with a substituent group, a size-
limited substituent group, or lower substituent group)or unsubstituted alkylene (e.g., C1-Cas,
C1-Cao, C1-C12, C1-Cg, C1-Cs, C1-Cy4, or C1-C2), substituted (e.g., substituted with a substituent
group, a size-limited substituent group, or lower substituent group) or unsubstituted
heteroalkylene (e.g., 2 to 25 membered, 2 to 20 membered, 2 to 12 membered, 2 to 12
membered, 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5
membered), or substituted (e.g., substituted with a substituent group, a size-limited

substituent group, or lower substituent group) or unsubstituted membered heteroalkenylene
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(e.g., 2 to 25 membered, 2 to 20 membered, 2 to 12 membered, 2 to 12 membered, 2 to 8
membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5 membered). In
embodiments, L' is independently substituted (e.g., substituted with a substituent group, a
size-limited substituent group, or lower substituent group) alkylene (e.g., C1-Cas, C1-Cao, C1-
C12, C1-Cs, C1-Cs, C1-Cs, or C1-Cy), substituted (e.g., substituted with a substituent group, a
size-limited substituent group, or lower substituent group) heteroalkylene (e.g., 2 to 25
membered, 2 to 20 membered, 2 to 12 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6
membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), or substituted (e.g.,
substituted with a substituent group, a size-limited substituent group, or lower substituent
group) membered heteroalkenylene (e.g., 2 to 25 membered, 2 to 20 membered, 2 to 12
membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3
membered, or 4 to 5 membered). In embodiments, L' is independently unsubstituted
alkylene (e.g., C1-Cas, C1-Cao, C1-C12, C1-Cs, C1-Ce, C1-Ca, or C1-C2), unsubstituted
heteroalkylene (e.g., 2 to 25 membered, 2 to 20 membered, 2 to 12 membered, 2 to 12
membered, 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5
membered), or unsubstituted membered heteroalkenylene (e.g., 2 to 25 membered, 2 to 20
membered, 2 to 12 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, when L!'! is substituted,
L' is substituted with a substituent group. In embodiments, when L!! is substituted, L!! is
substituted with a size-limited substituent group. In embodiments, when L!! is substituted,
L is substituted with a lower substituent group.

[0462] L'?is independently substituted (e.g., substituted with a substituent group, a size-
limited substituent group, or lower substituent group)or unsubstituted alkylene (e.g., C1-Cas,
C1-Cao, C1-Ci2, C1-Cg, C1-Cs, C1-C4, or C1-C2), substituted (e.g., substituted with a substituent
group, a size-limited substituent group, or lower substituent group) or unsubstituted
heteroalkylene (e.g., 2 to 25 membered, 2 to 20 membered, 2 to 12 membered, 2 to 12
membered, 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5
membered), or substituted (e.g., substituted with a substituent group, a size-limited
substituent group, or lower substituent group) or unsubstituted membered heteroalkenylene
(e.g., 2 to 25 membered, 2 to 20 membered, 2 to 12 membered, 2 to 12 membered, 2 to 8
membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5 membered). In
embodiments, L'? is independently substituted (e.g., substituted with a substituent group, a

size-limited substituent group, or lower substituent group) alkylene (e.g., C1-Cas, C1-Cao, C1-
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C12, C1-Cs, C1-Cs, C1-C4, or C1-C2), substituted (e.g., substituted with a substituent group, a
size-limited substituent group, or lower substituent group) heteroalkylene (e.g., 2 to 25
membered, 2 to 20 membered, 2 to 12 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6
membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), or substituted (e.g.,
substituted with a substituent group, a size-limited substituent group, or lower substituent
group) membered heteroalkenylene (e.g., 2 to 25 membered, 2 to 20 membered, 2 to 12
membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3
membered, or 4 to 5 membered). In embodiments, L!? is independently unsubstituted
alkylene (e.g., C1-Cas, C1-Cao, C1-C12, C1-Cs, C1-Ce, C1-Cs, or C1-Cz2), unsubstituted
heteroalkylene (e.g., 2 to 25 membered, 2 to 20 membered, 2 to 12 membered, 2 to 12
membered, 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5
membered), or unsubstituted membered heteroalkenylene (e.g., 2 to 25 membered, 2 to 20
membered, 2 to 12 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, when L'? is substituted,
L2 is substituted with a substituent group. In embodiments, when L!? is substituted, L'? is
substituted with a size-limited substituent group. In embodiments, when L!? is substituted,
L'? is substituted with a lower substituent group.

[0463] L' is independently substituted (e.g., substituted with a substituent group, a size-
limited substituent group, or lower substituent group)or unsubstituted alkylene (e.g., C1-Cas,
C1-Cao, C1-C12, C1-Cg, C1-Cs, C1-Cy4, or C1-C2), substituted (e.g., substituted with a substituent
group, a size-limited substituent group, or lower substituent group) or unsubstituted
heteroalkylene (e.g., 2 to 25 membered, 2 to 20 membered, 2 to 12 membered, 2 to 12
membered, 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5
membered), or substituted (e.g., substituted with a substituent group, a size-limited
substituent group, or lower substituent group) or unsubstituted membered heteroalkenylene
(e.g., 2 to 25 membered, 2 to 20 membered, 2 to 12 membered, 2 to 12 membered, 2 to §
membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5 membered). In
embodiments, L' is independently substituted (e.g., substituted with a substituent group, a
size-limited substituent group, or lower substituent group) alkylene (e.g., C1-Cas, C1-Cao, C1-
C12, C1-Cs, C1-Cs, C1-Cy, or C1-Cy), substituted (e.g., substituted with a substituent group, a
size-limited substituent group, or lower substituent group) heteroalkylene (e.g., 2 to 25
membered, 2 to 20 membered, 2 to 12 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6

membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), or substituted (e.g.,
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substituted with a substituent group, a size-limited substituent group, or lower substituent
group) membered heteroalkenylene (e.g., 2 to 25 membered, 2 to 20 membered, 2 to 12
membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3
membered, or 4 to 5 membered). In embodiments, L'? is independently unsubstituted
alkylene (e.g., C1-Cas, C1-Cao, C1-Ci12, C1-Cs, C1-Ce, C1-Ca, or C1-C2), unsubstituted
heteroalkylene (e.g., 2 to 25 membered, 2 to 20 membered, 2 to 12 membered, 2 to 12
membered, 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5
membered), or unsubstituted membered heteroalkenylene (e.g., 2 to 25 membered, 2 to 20
membered, 2 to 12 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, when L' is substituted,
L3 is substituted with a substituent group. In embodiments, when L'3 is substituted, L'? is
substituted with a size-limited substituent group. In embodiments, when L3 is substituted,
L is substituted with a lower substituent group.

[0464] L' is independently substituted (e.g., substituted with a substituent group, a size-
limited substituent group, or lower substituent group)or unsubstituted alkylene (e.g., C1-Cas,
C1-Cao, C1-Ci2, C1-Cg, C1-Cs, C1-C4, or C1-C2), substituted (e.g., substituted with a substituent
group, a size-limited substituent group, or lower substituent group) or unsubstituted
heteroalkylene (e.g., 2 to 25 membered, 2 to 20 membered, 2 to 12 membered, 2 to 12
membered, 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5
membered), or substituted (e.g., substituted with a substituent group, a size-limited
substituent group, or lower substituent group) or unsubstituted membered heteroalkenylene
(e.g., 2 to 25 membered, 2 to 20 membered, 2 to 12 membered, 2 to 12 membered, 2 to 8
membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5 membered). In
embodiments, L'* is independently substituted (e.g., substituted with a substituent group, a
size-limited substituent group, or lower substituent group) alkylene (e.g., C1-Cas, C1-Cao, C1-
Ci2, C1-Cs, C1-Cs, C1-Cy4, or C1-C2), substituted (e.g., substituted with a substituent group, a
size-limited substituent group, or lower substituent group) heteroalkylene (e.g., 2 to 25
membered, 2 to 20 membered, 2 to 12 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6
membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), or substituted (e.g.,
substituted with a substituent group, a size-limited substituent group, or lower substituent
group) membered heteroalkenylene (e.g., 2 to 25 membered, 2 to 20 membered, 2 to 12
membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3

membered, or 4 to 5 membered). In embodiments, L!* is independently unsubstituted
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alkylene (e.g., C1-Cas, C1-Cao, C1-Ci2, C1-Cs, C1-Cs, C1-C4, or C1-C2), unsubstituted
heteroalkylene (e.g., 2 to 25 membered, 2 to 20 membered, 2 to 12 membered, 2 to 12
membered, 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5
membered), or unsubstituted membered heteroalkenylene (e.g., 2 to 25 membered, 2 to 20
membered, 2 to 12 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, when L' is substituted,
L!* is substituted with a substituent group. In embodiments, when L!# is substituted, L* is
substituted with a size-limited substituent group. In embodiments, when L!# is substituted,
L' is substituted with a lower substituent group.

[0465] L' is independently substituted (e.g., substituted with a substituent group, a size-
limited substituent group, or lower substituent group)or unsubstituted alkylene (e.g., C1-Cas,
C1-Cao, C1-C12, C1-Cg, C1-Cs, C1-C4, or C1-C2), substituted (e.g., substituted with a substituent
group, a size-limited substituent group, or lower substituent group) or unsubstituted
heteroalkylene (e.g., 2 to 25 membered, 2 to 20 membered, 2 to 12 membered, 2 to 12
membered, 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5
membered), or substituted (e.g., substituted with a substituent group, a size-limited
substituent group, or lower substituent group) or unsubstituted membered heteroalkenylene
(e.g., 2 to 25 membered, 2 to 20 membered, 2 to 12 membered, 2 to 12 membered, 2 to 8
membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5 membered). In
embodiments, L' is independently substituted (e.g., substituted with a substituent group, a
size-limited substituent group, or lower substituent group) alkylene (e.g., C1-Cas, C1-Cao, C1-
C12, C1-Cs, C1-Cs, C1-Cy, or C1-Cy), substituted (e.g., substituted with a substituent group, a
size-limited substituent group, or lower substituent group) heteroalkylene (e.g., 2 to 25
membered, 2 to 20 membered, 2 to 12 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6
membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5 membered), or substituted (e.g.,
substituted with a substituent group, a size-limited substituent group, or lower substituent
group) membered heteroalkenylene (e.g., 2 to 25 membered, 2 to 20 membered, 2 to 12
membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3
membered, or 4 to 5 membered). In embodiments, L' is independently unsubstituted
alkylene (e.g., C1-Cas, C1-Cao, C1-C12, C1-Cs, C1-Cs, C1-Cs, or C1-Cz2), unsubstituted
heteroalkylene (e.g., 2 to 25 membered, 2 to 20 membered, 2 to 12 membered, 2 to 12
membered, 2 to 8 membered, 2 to 6 membered, 4 to 6 membered, 2 to 3 membered, or 4 to 5

membered), or unsubstituted membered heteroalkenylene (e.g., 2 to 25 membered, 2 to 20
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membered, 2 to 12 membered, 2 to 12 membered, 2 to 8 membered, 2 to 6 membered, 4 to 6
membered, 2 to 3 membered, or 4 to 5 membered). In embodiments, when L!7 is substituted,
L!7 is substituted with a substituent group. In embodiments, when L' is substituted, L' is
substituted with a size-limited substituent group. In embodiments, when L7 is substituted,
L' is substituted with a lower substituent group.

[0466] A is a nucleic acid. In embodiments, a nucleic acid is a double-stranded nucleic
acid. In embodiments, a nucleic acid is a single-stranded nucleic acid. In embodiments, the
double-stranded nucleic acid is a small interfering RNA, a short hairpin RNA or a microRNA
mimic. In embodiments, the single-stranded nucleic acid is a single-strand small interfering
RNA, an RNaseH oligonucleotide, an anti-microRNA oligonucleotide, a steric blocking
oligonucleotide, exon-skipping oligonucleotide, a CRISPR guide RNA, or an aptamer.
[0467] In embodiments, a nucleic acid is a double-stranded nucleic acid comprising an
antisense strand complementary to the mRNA and a sense strand complementary to the
antisense strand. In embodiments, the antisense strand and sense strand of a compound are
two separate strands and are not covalently linked and form a small interfering RNA
(siRNA). In embodiments, the antisense strand and sense strand of a compound are
covalently linked by a nucleotide linker to form a short hairpin RNA (shRNA). In
embodiments, the compound is a single-stranded nucleic acid comprising an antisense strand
complementary to the mRNA (ssRNAI1).

[0468] In embodiments, a nucleic acid is a double-stranded nucleic acid comprising an
antisense strand and a sense strand hybridized to form a double-stranded region, each of the
antisense strand and sense strands is 15 to 25 nucleotides in length, the nucleotide sequence
of the antisense strand is at least 90% complementary to the nucleotide sequence of an
mRNA, and the nucleotide sequence of the sense strand has no more than two mismatches to
the nucleotide sequence of the antisense strand.

[0469] In embodiments, a nucleic acid is a single-stranded nucleic acid comprising an
antisense strand, wherein the antisense strand is 15 to 25 nucleotides in length and the
nucleotide sequence of the antisense strand is at least 90% complementary to the nucleotide
sequence of an mRNA.

[0470] Provided below are features of compounds, such as length, nucleotide sequence, and
nucleotide modifications. It is understood that an embodiment of an antisense strand may

apply to the antisense strand of a single-stranded nucleic acid or a double-stranded nucleic
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acid. Further, it is understood that an embodiment of a sense strand may apply to a sense
strand of any double-stranded nucleic acid provided herein, including siRNAs and shRNAs.
[0471] In embodiments, the nucleic acid is a double-stranded nucleic acid comprising an
antisense strand hybridized to a sense strand, and wherein each of the antisense strand and
sense strand is independently 15 to 25 nucleotides in length. In embodiments, each of the
antisense strand and sense strand is independently 17 to 23 nucleotides in length. In
embodiments, each of the antisense strand and sense strand is independently 19 to 21
nucleotides in length. In embodiments, each of the antisense strand and sense strand is
independently 21 to 23 nucleotides in length.

[0472] In embodiments, the nucleic acid is a single-stranded nucleic acid and the single-
stranded nucleic acid is 8 to 30 nucleotides in length. In embodiments, the single-stranded
nucleic acid is 12 to 25 nucleotides in length. In embodiments, the single-stranded nucleic
acid is 15 to 25 nucleotides in length. In embodiments, the single-stranded nucleic acid is 17
to 23 nucleotides in length. In embodiments, the single-stranded nucleic acid is 19 to 21
nucleotides in length. In embodiments, the single-stranded nucleic acid is 21 to 23
nucleotides in length.

[0473] In embodiments, an antisense strand is 15 to 25 nucleotides in length. In
embodiments, an antisense strand is 17 to 23 nucleotides in length. In embodiments, an
antisense strand is 19 to 21 nucleotides in length. In embodiments, an antisense strand is 21 to
23 nucleotides in length. In embodiments, an antisense strand is 15 nucleotides in length. In
embodiments, an antisense strand is 16 nucleotides in length. In embodiments, an antisense
strand is 17 nucleotides in length. In embodiments, an antisense strand is 18 nucleotides in
length. In embodiments, an antisense strand is 19 nucleotides in length. In embodiments, an
antisense strand is 20 nucleotides in length. In embodiments, an antisense strand is 21
nucleotides in length. In embodiments, an antisense strand is 22 nucleotides in length. In
embodiments, an antisense strand is 23 nucleotides in length. In embodiments, an antisense
strand is 24 nucleotides in length. In embodiments, an antisense strand is 25 nucleotides in
length.

[0474] In embodiments, a sense strand is 15 to 25 nucleotides in length. In embodiments, a
sense strand is 17 to 23 nucleotides in length. In embodiments, a sense strand is 19 to 21
nucleotides in length. In embodiments, a sense strand is 21 to 23 nucleotides in length. In
embodiments, a sense strand is 15 nucleotides in length. In embodiments, a sense strand is 16

nucleotides in length. In embodiments, a sense strand is 17 nucleotides in length. In
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embodiments, a sense strand is 18 nucleotides in length. In embodiments, a sense strand is 19
nucleotides in length. In embodiments, a sense strand is 20 nucleotides in length. In
embodiments, a sense strand is 21 nucleotides in length. In embodiments, a sense strand is 22
nucleotides in length. In embodiments, a sense strand is 23 nucleotides in length. In
embodiments, a sense strand is 24 nucleotides in length. In embodiments, a sense strand is 25
nucleotides in length.

[0475] In embodiments, the length of the sense strand is identical to the length of the
antisense strand. In embodiments, the length of the sense strand is greater than the length of
the antisense strand. In embodiments, the length of the sense strand is less than the length of
the antisense strand.

[0476] The double-stranded region of a double-stranded nucleic acid may be from 15 to 25
nucleobase pairs in length, depending on the lengths of the sense strand and the antisense
strand. In embodiments, the double-stranded region is 17 to 23 nucleobase pairs in length. In
embodiments, the double-stranded region is 19 to 21 nucleobase pairs in length. In
embodiments, the double-stranded region is 21 to 23 nucleotides in length. In embodiments,
the double-stranded region is 15 nucleobase pairs in length. In embodiments, the
double-stranded region is 16 nucleobase pairs in length. In embodiments, the double-stranded
region is 17 nucleobase pairs in length. In embodiments, the double-stranded region is 18
nucleobase pairs in length. In embodiments, the double-stranded region is 19 nucleobase
pairs in length. In embodiments, the double-stranded region is 20 nucleobase pairs in length.
In embodiments, the double-stranded region is 21 nucleobase pairs in length. In
embodiments, the double-stranded region is 22 nucleobase pairs in length. In embodiments,
the double-stranded region is 23 nucleobase pairs in length. In embodiments, the
double-stranded region is 24 nucleobase pairs in length. In embodiments, the double-stranded
region is 25 nucleobase pairs in length.

[0477] In embodiments, the nucleotide sequence of a sense strand has no more than one
mismatch to the nucleotide sequence of an antisense strand of a double-stranded nucleic acid.
In embodiments, the nucleotide sequence of a sense strand has no mismatches to the
nucleotide sequence of an antisense strand of a double-stranded nucleic acid. Single-stranded
nucleotide overhangs and nucleotide linkers are not considered for the purposes of
determining the number of mismatches within the double-stranded region of a
double-stranded nucleic acid provided herein. For example, a double-stranded nucleic acid

comprising an antisense strand that is 23 nucleotides in length, and a sense strand that is 21
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nucleotides in length have no mismatches over the double-stranded region, provided the
nucleotide sequence of the sense strand is fully complementary over its length the nucleotide
sequence of the antisense strand. Alternatively, a double-stranded nucleic acid comprising a
sense strand that is 20 nucleotides in length, an antisense strand that is 22 nucleotides in
length, and a nucleotide linker that is eight nucleotides in length, may have no mismatches
over the double-stranded region provided the nucleotide sequence of the sense strand is fully
complementary over its length to the nucleotide sequence of the antisense strand.

[0478] In embodiments, a double-stranded nucleic acid comprises an antisense strand of 19
nucleotides in length and a sense strand of 19 nucleotides in length. In embodiments, the
antisense strand is 22 nucleotides in length and the sense strand is 20 nucleotides in length. In
embodiments, the antisense strand is 23 nucleotides in length and the sense strand is 21
nucleotides in length. In embodiments, the antisense strand is 23 nucleotides in length
including two deoxythymidines at the 3° terminus, and the sense strand is 21 nucleotides in
length including two deoxythymidines at the 3’ terminus.

[0479] In embodiments, the nucleotide sequence of the antisense strand is at least 90%
complementary to at least 15, at least 16, at least 17, at least 18, at least 19, at least 20, at
least 21, at least 22, at least 23, at least 24, or 25 nucleotides of a target mRNA. In
embodiments, the nucleotide sequence of the antisense strand is at least 90% complementary
to at least 15 contiguous nucleotides of a target mRNA. In embodiments, the nucleotide
sequence of the antisense strand is at least 90% complementary to at least 16 contiguous
nucleotides of a target mRNA. In embodiments, the nucleotide sequence of the antisense
strand is at least 90% complementary to at least 17 contiguous nucleotides of a target mRNA.
In embodiments, the nucleotide sequence of the antisense strand is at least 90%
complementary to at least 18 contiguous nucleotides of a target mRNA. In embodiments, the
nucleotide sequence of the antisense strand is at least 90% complementary to at least 19
contiguous nucleotides of a target mRNA. In embodiments, the nucleotide sequence of the
antisense strand is at least 90% complementary to at least 20 contiguous nucleotides of a
target mRNA. In embodiments, the nucleotide sequence of the antisense strand is at least
90% complementary to at least 21 contiguous nucleotides of a target mRNA. In
embodiments, the antisense strand is at least 90% complementary to at least 22 contiguous
nucleotides of a target mRNA. In embodiments, the nucleotide sequence of the antisense
strand is at least 90% complementary to at least 23 contiguous nucleotides of a target mRNA.

In embodiments, the nucleotide sequence of the antisense strand is at least 90%
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complementary to at least 24 contiguous nucleotides of a target mRNA. In embodiments, the
nucleotide sequence of the antisense strand is at least 90% complementary to 25 contiguous
nucleotides of a target mMRNA. In embodiments, the nucleotide sequence of the antisense
strand is at least 95% complementary to a target mRNA. In embodiments, the nucleotide
sequence of the antisense strand is 100% complementary to a target mRNA.

[0480] In embodiments of compound comprising double-stranded nucleic acid where the
antisense strand and sense strand are separate strands that are not covalently linked, the
terminal nucleotides may form a nucleobase pair, in which case the end of the
double-stranded nucleic acid is a blunt end. Alternatively, one or more unpaired nucleotides
of an antisense strand and/or sense strand may extend beyond the terminus of the
complementary strand, resulting in a nucleotide overhang of one or more terminal
single-stranded nucleotides. In embodiments, at least one of the 5* and 3’ terminus of a
double-stranded nucleic acid is a blunt end. In a embodiments, both the 5° terminus and 3’
terminus of the double-stranded nucleic acid are blunt ends. In embodiments, at least one end
of the double-stranded nucleic acid comprises a nucleotide overhang. In embodiments, each
end of the double-stranded nucleic acid comprises a nucleotide overhang. In embodiments,
one end of the double-stranded nucleic acid is a blunt end and the other end of the
double-stranded nucleic acid comprises a nucleotide overhang. In embodiments, the antisense
strand comprises a nucleotide overhang at its 3’ terminus. In embodiments, the sense strand
comprises a nucleotide overhang at its 3’ terminus. In embodiments, each of the antisense
strand and sense strand comprises a nucleotide overhang at its 3° terminus. In embodiments,
at least one of the antisense strand and sense strand comprises a nucleotide overhang at its 5’
terminus. In embodiments, each of the antisense strand and sense strand comprises a
nucleotide overhang at each 5’ terminus.

[0481] In embodiments, a nucleotide overhang is from one to five single-stranded
nucleotides. In embodiments, a nucleotide overhang is one single-stranded nucleotide. In
embodiments, a nucleotide overhang is two single-stranded nucleotides. In embodiments, a
nucleotide overhang is three single-stranded nucleotides. In embodiments, a nucleotide
overhang is three single-stranded nucleotides. In embodiments, a nucleotide overhang is four
single-stranded nucleotides. In embodiments, a nucleotide overhang is five single-stranded
nucleotides. In embodiments, at least one of the single-stranded nucleotides of a nucleotide
overhang is a modified nucleotide. In embodiments, each of the single-stranded nucleotides

of a nucleotide overhang is a modified nucleotide. In embodiments, the modified nucleotide
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is a 2’-O-methyl nucleotide. In embodiments, the nucleotide overhang is two single-stranded
nucleotides and each nucleotide is a 2’-O-methoxyethyl nucleotide.

[0482] In embodiments, at least one nucleotide of the nucleotide overhang at the 3’
terminus of an antisense strand is complementary to a corresponding nucleotide of a target
mRNA. In embodiments, each nucleotide of the nucleotide overhang at the 3’ terminus of an
antisense strand is complementary to a corresponding nucleotide of a target mRNA. In some
embodiment, at least one nucleotide of the nucleotide overhang at the 3’ terminus of an
antisense strand is not complementary to a corresponding nucleotide of a target mRNA. In
embodiments, each nucleotide of the nucleotide overhang at the 3’ terminus of an antisense
strand is not complementary to a corresponding nucleotide a target mRNA.

[0483] In embodiments, at least one single-stranded nucleotide of a nucleotide overhang is
a deoxythymidine nucleotide. In embodiments, a nucleotide overhang is two single-stranded
nucleotides and each nucleotide is a deoxythymidine nucleotide. In embodiments, the
nucleotide sequence of the antisense strand comprises a nucleotide overhang of two
deoxythymidine nucleotides. In embodiments, the sense strand comprises a nucleotide
overhang of two deoxythymidine nucleotides. In embodiments, the antisense strand and the
sense strand comprise a nucleotide overhang of two deoxythymidine nucleotides.

[0484] Non-limiting examples of double-stranded nucleic acids comprising blunt ends or
nucleotide overhangs are provided in Table 2 below.

[0485] In the first example, where the antisense strand is 21 nucleotides in length and the
sense strand is 21 nucleotides in length, and the nucleotide sequence of the antisense strand is
fully complementary to the nucleotide sequence of the sense strand over the double-stranded
region, the length of the double-stranded region is 19 nucleobase pairs and each terminus of
the double-stranded nucleic acid has a dTdT overhang.

[0486] In the second example, where the antisense strand is 21 nucleotides in length and
the sense strand is 19 nucleotides in length, and the nucleotide sequence of the antisense
strand is fully complementary to the nucleotide sequence of the sense strand over the
double-stranded region, the length of the double-stranded region is 19 nucleobase pairs and
the 3’ terminus of the antisense strand comprises a dTdT overhang.

[0487] In the third example, where the antisense strand is 19 nucleotides in length and the
sense strand is 19 nucleotides in length, and the nucleotide sequence of the antisense strand is

fully complementary to the nucleotide sequence of the sense strand over the double-stranded
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region, the length of the double-stranded region is 19 nucleobase pairs and each terminus is a
blunt end.

[0488] In the fourth example, where the antisense strand is 23 nucleotides in length and the
sense strand is 21 nucleotides in length, the length of the double-stranded region is 21
nucleobase pairs and 3’ terminus of the antisense strand comprises a two-nucleotide
overhang.

Table 2: Examples of double-stranded nucleic acids

. SEQ
Strand | Length N.b Terminus Nucleotide sequence 1D
Pairs Type
NO:
Sense 21 Overhang/ 5/ —GAUGAUGUUUGAAACUAUUTT-3’ 1
, 1o | Overhan T
Antisense | 21 v € | 3’ —TTCUACUACAAACUUUGAUAA-5’ 2
Sense 19 Overhang/ 5/ —GAUGAUGUUUGAAACUAUU-3' 3
19 SRRRRRRRRRRRERRRRR
Antisense 21 Blunt 37 —-TTCUACUACAAACUUUGAUAA-5' 2
Sense 19 Blunt/ 57 —GAUGAUGUUUGAAACUAUU-3' 3
19 ERRRRRRRRRRRRRRRRR
Antisense 19 Blunt 3’ —CUACUACAAACUUUGAUAA-5’ 4
Sense 21 Overhang/ 57 —GAUGAUGUUUGAAACUAUU-3' 3
21 NRRRRRRRRRRRERRRRR
Antisense 23 Blunt 3/ ~-UUCUACUACAAACUUUGAUAA-5 5

[0489] In embodiments of a double-stranded nucleic acid comprising a nucleotide linker,
the termini that are not connected by the nucleotide linker may form a blunt end, or may form
a nucleotide overhang of one or more single-stranded nucleotides. In embodiments, the
non-linked end of the double-stranded nucleic acid is a blunt end. In embodiments, the
non-linked end comprises a nucleotide overhang of one or more single-stranded nucleotides.
In embodiments, the non-linked end of the guide strand comprises a nucleotide overhang. In
embodiments, the non-linked end of the sense strand comprises a nucleotide overhang. In
embodiments, the 3’ terminus of the guide strand comprises a nucleotide overhang. In
embodiments, the 3’ terminus of the sense strand comprises a nucleotide overhang. In
embodiments, the 5’ terminus of the sense strand comprises a nucleotide overhang. In
embodiments, the 5° terminus of the sense strand comprises a nucleotide overhang.

[0490] In embodiments of a double-stranded nucleic acid where the antisense and sense
strand are covalently linked by a nucleotide linker, the nucleotide linker is four to 16

nucleotides in length. In embodiments, the nucleotide linker is four nucleotides in length. In
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embodiments, the nucleotide linker is four nucleotides in length. In embodiments, the
nucleotide linker is five nucleotides in length. In embodiments, the nucleotide linker is six
nucleotides in length. In embodiments, the nucleotide linker is seven nucleotides in length. In
embodiments, the nucleotide linker is eight nucleotides in length. In embodiments, the
nucleotide linker is nine nucleotides in length. In embodiments, the nucleotide linker is 10
nucleotides in length. In embodiments, the nucleotide linker is 11 nucleotides in length. In
embodiments, the nucleotide linker is 12 nucleotides in length. In embodiments, the
nucleotide linker is 13 nucleotides in length. In embodiments, the nucleotide linker is 14
nucleotides in length. In embodiments, the nucleotide linker is 15 nucleotides in length. In
embodiments, the nucleotide linker is 16 nucleotides in length.

[0491] In embodiments, the nucleic acid of A comprises one or more modified nucleotides.
A modified nucleotide may be selected over an unmodified form because of desirable
properties such as, for example, enhanced cellular uptake, enhanced affinity for other
oligonucleotides or nucleic acid targets, increased stability in the presence of nucleases,
and/or reduced immune stimulation.

[0492] In embodiments, a modified nucleotide comprises one or more of a modified sugar
moiety, a modified internucleotide linkage, and a 5’-terminal modified phosphate group. In
embodiments, a modified nucleotide comprises a modified sugar moiety. In embodiments, a
modified nucleotide comprises a modified internucleotide linkage. In embodiments, a
modified nucleotide comprises a modified nucleobase. In embodiments, a modified
nucleotide comprises a modified 5°-terminal phosphate group. In embodiments, a modified
nucleotide comprises a modification at the 5° carbon of the pentafuranosyl sugar. In
embodiments, a modified nucleotide comprises a modification at the 3’ carbon of the
pentafuranosyl sugar. In embodiments, a modified nucleotide comprises a modification at the
2’ carbon of the pentafuranosyl sugar. In embodiments, a modified nucleotide is at the 5’
terminus of an antisense strand or sense strand. In embodiments, a modified nucleotide is at
the 3’ terminus of an antisense strand or sense strand. In embodiments, a modified nucleotide
1s at an internal nucleotide of an antisense strand or sense strand. In embodiments, a modified
nucleotide comprises a ligand attached to the 2°, 3, or 5° carbon of the pentafuranosyl sugar.
In embodiments, a nucleotide comprises a ligand attached to a nucleobase.

[0493] In embodiments, a nucleic acid comprises one or more modified sugar moieties. In
embodiments, a modified sugar moiety comprises a 2’ modification, i.e. a modification at the

2’ carbon of the pentafuranosyl sugar, relative to the naturally occurring 2’-OH of RNA or
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the 2’-H of DNA. in embodiments, a modification at the 2” carbon of the pentafuranosyl
sagar is selected from F, OCF;3, OCH: (also referred to as "2 -OMe" or “27-O-roethyl),
OCHCH:OCH; (also referred to as "2-O-methoxyethyl” or "2-MOE"), 2'-O(CH:225CH;,
[0494] In embodiments, a modified nucleotide comprises a modified sugar moiety, where
the ribose has a covalent linkage between the 2° and 4’ carbons. Such a modified sugar
moiety may be referred to as a “bicyclic sugar modification.” In embodiments, the covalent
linkage of a bicyclic sugar is a methyleneoxy linkage (4-CH>-0-2", also known as “LNA.”
In exobodiments, the covalent hinkage of a bicyelic sugar is an ethyleneoxy linkage
(4'-(CH2)z-0-2"), also known as “ENA.” In embodiments, the covalent linkage of a bicyclic
moiety is a methyl(methyleneoxy) Hukage (4-CH(CH;)-0-27), also known as “constrained
ethyl” or “cEt.”” In certain embodiments, the -CH{CHs)- bridge is constrained in the $
orientation (“S-cE”). In certain embodiments, the -CH(CH3)- bridge is constrained in the R
orientation ("R-cEt”). In embodiments, the covalent linkage of a bicyelic sugaris a
{(4'-CH(CH2-OMe}-0-2' hinkage, also known as “c-MOE.” In ernbodiments, the bicyclic sugar
is 3 D sugar in the alpha configuration. In certain such embodiments, the bicyclic sugarisa D
sugar in the beta configuration. Inn certain such embodiments, the bicyclic sugar is an L sugar
in the alpha configuration. In certain such embodiments, the bicyclic sugar is an L sugar in
the beta configuration.

[0495] In embodiments, a modified sugar moiety comprises a 2’-modification selected
from a 2’-fluoro modification, a 2’-O-methyl modification, a 2’-O-methoxyethyl
modification, and a bicyclic sugar modification.

[0496] In embodiments, a modified sugar moiety comprises a bicyclic sugar modification
selected from a 4’-CH(CH3)-O-2’ linkage, a 4'-{(CH2);-0-2' linkage, a 4-CH{CHz-OMe}-0O-2'
linkage, 4’-CH>-N(CH3)-O-2’ linkage, and 4’-CH>-N(H)-O-2’ linkage.

[0497] In embodiments, a modified sugar moiety comprises an acyclic nucleoside
derivative lacking the bond between the 2’ carbon and 3’ carbon of the sugar ring, also
known as an “unlocked sugar modification.”

[0498] In embodiments, a modified sugar moiety is a 1,5-anhydrohexitol nucleic acid, also
known as a “hexitol nucleic acid” or “HNA.”

[0499] In embodiments, the oxygen of the pentafuranosyl sugar is replace with a sulfur, to
form a thio-sugar. In embodiments, a thio-sugar is modified at the 2’ carbon.

[0500] In embodiments, a modified sugar moiety is a morpholino moiety.
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[0501] In embodiments, a modified nucleotide comprising a modified sugar moiety is
selected from a 2’-fluoro nucleotide, a 2’-O-methyl nucleotide, a 2’-O-methoxyethyl
nucleotide, and a bicyclic sugar nucleotide. In embodiments, a modified nucleotide is a
2’-fluoro nucleotide, where the 2° carbon of the pentafuranosyl sugar has a fluoro
substitution. In embodiments, a modified nucleotide is a 2’-O-methyl nucleotide, where the
2’ carbon of the pentafuranosyl sugar has a 2°-O methyl substitution. In embodiments, a
modified nucleotide is a 2’-O-methoxyethyl nucleotide, where the 2’ carbon of the
pentafuranosyl sugar has a 2’-O-methoxyethyl substitution. Other modified nucleotides may
be similarly named.

[0502] In embodiments, a nucleic acid comprises one or more modified internucleotide
linkages. In embodiments, a modified internucleotide linkage is a phosphorothioate
internucleotide linkage. In embodiments, a modified internucleotide linkage is a
methylphosphonate internucleotide linkage.

[0503] In embodiments, a nucleic acid comprises a hydroxyl group, a phosphate group, or
modified phosphate group. In embodiments, a modified phosphate group is a 5’-(E)-
vinylphosphonate.

[0504] In embodiments, at least one nucleotide of the antisense strand is a modified
nucleotide. In embodiments, at least one nucleotide of the sense strand is a modified
nucleotide. In embodiments, each nucleotide of the antisense strand forming the
double-stranded region is a modified nucleotide. In embodiments, each nucleotide of the
sense strand forming the double-stranded region comprises is a modified nucleotide.

[0505] In embodiments, the first two internucleotide linkages at the 5’ terminus of the
sense strand and the last two internucleotide linkages at the 3’ terminus of the sense strand
are phosphorothioate internucleotide linkages. In embodiments, the first two internucleotide
linkages at the 5° terminus of the antisense strand and the last two internucleotide linkages at
the 3’ terminus of the antisense strand are phosphorothioate internucleotide linkages. In
embodiments, the first two internucleotide linkages at the 5° terminus of the sense strand and
the last two internucleotide linkages at the 3’ terminus of the sense strand are
phosphorothioate internucleotide linkages, and the first two internucleotide linkages at the 5°
terminus of the antisense strand and the last two internucleotide linkages at the 3’ terminus of
the antisense strand are phosphorothioate internucleotide linkages.

[0506] In embodiments, a modified nucleobase is selected from 5-hydroxymethyl cytosine,

7-deazaguanine and 7-deazaadenine. In embodiments, a modified nucleobase is selected from
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7-deaza-adenine, 7-deazaguanosine, 2-aminopyridine and 2-pyridone. In embodiments, a
modified nucleobase is selected from 5-substituted pyrimidines, 6-azapyrimidines and N-2,
N-6 and 0-6 substituted purines, including 2 aminopropyladenine, S-propynyluracil and
S-propynylcytosine.
[0507] In embodiments, the antisense strand is 21 nucleotides in length and the nucleotides
of the antisense strand are modified such that, counting from the 5’ terminus of the antisense
strand, nucleotides 1, 3, 5,7, 9, 11, 13, 15, 17, and 19 are 2°-O-methyl nucleotides,
nucleotides 2, 4, 6, 8, 10, 12, 14, 16, and 18 are 2’-fluoro nucleotides, and nucleotides 20 and
21 are beta-D-deoxynucleotides, the first two internucleotide linkages at the 5° terminus and
the last two internucleotide linkages at the 3’ terminus are phosphorothioate internucleotide
linkages, and each other internucleotide linkage is a phosphodiester internucleotide linkage.
Such a modification pattern may be represented by the following Pattern I:

5"-Nm N NMNENMNENMNENVNENyNENMNENMNENMNENMNSN-3', wherein “Ny™
is a 2’-O-methyl nucleotide, “Ng” is a 2’-fluoro nucleotide, “N” is a beta-D-deoxynucleotide,
a superscript “S” is a phosphorothioate internucleotide linkage, and each other internucleotide
linkage is a phosphodiester internucleotide linkage.
[0508] In embodiments, the sense strand is 21 nucleotides in length and the nucleotides of
the sense strand are modified such that, counting from the from the 5’ terminus of the sense
strand, nucleotides 1, 3,5,7,9, 11, 13, 15, 17, and 19 are 2’-fluoro nucleotides, nucleotides
2,4,6,8,10, 12, 14, 16, and 18 are 2°-O-methyl nucleotides, and nucleotides 20 and 21 are
beta-D-deoxynucleotides, the first two internucleotide linkages at the 5° terminus and the last
two internucleotide linkages at the 3’ terminus are phosphorothioate internucleotide linkages,
and each other internucleotide linkage is a phosphodiester internucleotide linkage. Such a
modification pattern may be represented by the following Pattern II:

5"-NF°Ny NENvNENMNENVNENVMNENVNENMNENVNENMNENSN-3',

wherein “Nu” is a 2°-O-methyl nucleotide, “Nf’ is a 2°-fluoro nucleotide, “N” is a
beta-D-deoxynucleotide, a superscript “S” is a phosphorothioate internucleotide linkage, and
each other internucleotide linkage is a phosphodiester internucleotide linkage.
[0509] In embodiments, the antisense strand is 19 nucleotides in length and the nucleotides
of the antisense strand are modified such that, counting from the 5’ terminus of the antisense
strand, nucleotides 1, 3, 5,7, 9, 11, 13, 15, 17, and 19 are 2°-O-methyl nucleotides and
nucleotides 2, 4, 6, 8, 10, 12, 14, 16, and 18 are 2’-fluoro nucleotides, the first two

internucleotide linkages at the 5’ terminus and the last two internucleotide linkages at the 3’
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terminus are phosphorothioate internucleotide linkages, and each other internucleotide
linkage is a phosphodiester internucleotide linkage. Such a modification pattern may be
represented by the following Pattern IIL:

5”-Na*NeNMNENMNENMNENvNENMNEN VN ENMNENMENE N -3,

wherein “Nuy” is a 2’-O-methyl nucleotide, “N¢”’is a 2’-fluoro nucleotide, “N” is a
beta-D-deoxynucleotide, a superscript “S” is a phosphorothioate internucleotide linkage, and
each other internucleotide linkages is a phosphodiester internucleotide linkage.
[0510] In embodiments, the sense strand is 19 nucleotides in length and the nucleotides of
the sense strand are modified such that, counting from the 5’ terminus of the sense strand,
nucleotides 1, 3, 5, 7,9, 11, 13, 15, 17, and 19 are 2’-fluoro nucleotides and nucleotides 2, 4,
6, 8, 10, 12, 14, 16, and 18 are 2’-O-methyl nucleotides, the first two internucleotide linkages
at the 5° terminus and the last two internucleotide linkages at the 3’ terminus are
phosphorothioate internucleotide linkages, and each other internucleotide is a phosphodiester
internucleotide linkage. Such a modification pattern may be represented by the following
Pattern IV:

5"-Ne"Ny  NENyNeNyNeNMNENMNENMNENMNENVNES Ny NE-3', wherein “Ny™ is a
2’-O-methyl nucleotide, “Ng”is a 2’-flouro nucleotide, “N” is a beta-D-deoxynucleotide, a
superscript “S” is a phosphorothioate internucleotide linkage, and each other internucleotide
linkage is a phosphorodiester internucleotide linkage.
[0511] In embodiments, the antisense strand is 23 nucleotides in length and wherein
counting from the 5’ terminus of the antisense strand, nucleotides 1, 3, 5,7, 9, 11, 13, 15, 17,
19, 21, 22, and 23 are 2’-O-methyl nucleotides and nucleotides 2, 4, 6, 8, 10, 12, 14, 16, 18,
and 20 are 2’-fluoro nucleotides the first two internucleotide linkages at the 5° terminus and
the last two internucleotide linkages at the 3’ terminus are phosphorothioate internucleotide
linkages, and each other internucleotide linkage is a phosphodiester internucleotide linkage.
Such a modification pattern may be represented by the following Pattern V:

5"-Nv° N NuNeNMNeNMNENMNENvINEN VN ENMNENMNENMNEN v N N-3',
wherein “Np” is a 2°-O-methyl nucleotide, “Ng” is a 2°-fluoro nucleotide, a superscript “S” is
a phosphorothioate internucleotide linkage, and each other internucleotide linkage is a
phosphodiester internucleotide linkage.
[0512] In embodiments, wherein the sense strand is 21 nucleotides in length and wherein
counting from the 5’ terminus of the sense strand, nucleotides 1, 3,5, 7,9, 11, 13, 15, 17, 19,

and 21 are 2’-fluoro nucleotides, nucleotides 2, 4, 6, 8, 10, 12, 14, 16, 18, and 20 are
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2’-O-methyl nucleotides, the first two internucleotide linkages at the 5 terminus and the last
two internucleotide linkages at the 3’ terminus are phosphorothioate internucleotide linkages,
and each other internucleotide linkage is a phosphodiester internucleotide linkage. Such a
modification pattern may be represented by the Pattern VI:

5’ -NE Ny NENMNENMNENVNENMNENVMNENMNENVNENMNES NS NE-3', wherein
“Nm” is a 2°-O-methyl nucleotide, “Ng”is a 2’-fluoro nucleotide, a superscript “S” is a
phosphorothioate internucleotide linkage, and each other internucleotide linkage is a
phosphodiester internucleotide linkage.
[0513] In embodiments, the antisense strand is 23 nucleotides in length and wherein
counting from the 5° terminus of the antisense strand, nucleotides 1, 3, 5,7, 9, 11, 12, 13, 15,
17,19, 21, 22, and 23 are 2’-O-methyl nucleotides and nucleotides 2, 4, 6, 8, 10, 14, 16, 18,
and 20 are 2’-fluoro nucleotides, the first two internucleotide linkages at the 5’ terminus and
the last two internucleotide linkages at the 3’ terminus are phosphorothioate internucleotide
linkages, and each other internucleotide linkage is a phosphodiester internucleotide linkage.
Such a modification pattern may be represented by the Pattern VII:

5"-Nv° N NyNeNuNeNMNENMNEN N yINyNENVNENVNENVMNEN M Nv Ny-3',
wherein “Np” is a 2°-O-methyl nucleotide, “Ng” is a 2°-fluoro nucleotide, a superscript “S” is
a phosphorothioate internucleotide linkage, and each other internucleotide linkage is a
phosphodiester internucleotide linkage.
[0514] In embodiments, the sense strand is 21 nucleotides in length and wherein counting
from the 5° terminus of the sense strand, nucleotides 1, 3, 5,7, 9, 10, 11, 13, 15, 17, 19, and
21 are 2’-fluoronucleotides, nucleotides 2, 4, 6, 8, 12, 14, 16, 18, and 20 are 2’-O-methyl
nucleotides, the first two internucleotide linkages at the 5° terminus and the last two
internucleotide linkages at the 3’ terminus are phosphorothioate internucleotide linkages, and
each other internucleotide linkage is a phosphodiester internucleotide linkage. Such a
modification pattern may be represented by the Pattern VIII:

5’ -NENMSNENMNENyNENMNENENENMNENNEN MNENMNE NMSNE-3', wherein
“Nm” is a 2°-O-methyl nucleotide, “Ng”is a 2’-fluoro nucleotide, a superscript “S” is a
phosphorothioate internucleotide linkage, and each other internucleotide linkage is a
phosphodiester internucleotide linkage.
[0515] In embodiments, the antisense strand is 23 nucleotides in length and wherein
counting from the 5’ terminus of the antisense strand, nucleotides 1, 3, 5,7, 9, 10, 11, 13, 15,

17,19, 21, 22, and 23 are 2’-O-methyl nucleotides and nucleotides 2, 4, 6, 8, 12, 14, 16, 18,
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and 20 are 2’-fluoro nucleotides, the first two internucleotide linkages at the 5’ terminus and
the last two internucleotide linkages at the 3’ terminus are phosphorothioate internucleotide
linkages, and each other internucleotide linkage is a phosphodiester internucleotide linkage.
Such a modification pattern may be represented by the Pattern IX:

5’-Nv° N NyNeNMNENMNENMNMNVINENVNENVNENVNENVMNEN M NM Ny-3',
wherein “Np”is a 2°-O-methyl nucleotide, “Ng” is a 2°-fluoro nucleotide, a superscript “S” is
a phosphorothioate internucleotide linkage, and each other internucleotide linkage is a
phosphodiester internucleotide linkage.
[0516] In embodiments, the sense strand is 21 nucleotides in length and wherein counting
from the 5° terminus of the sense strand, nucleotides 1, 3, 5,7, 9, 11, 12, 13, 15, 17, 19, and
21 are 2’-fluoronucleotides, nucleotides 2, 4, 6, 8, 10, 14, 16, 18, and 20 are 2’-O-methyl
nucleotides, the first two internucleotide linkages at the 5° terminus and the last two
internucleotide linkages at the 3” terminus are phosphorothioate internucleotide linkages, and
each other internucleotide linkage is a phosphodiester internucleotide linkage. Such a
modification pattern may be represented by the Pattern X:

5’-NE Ny NENMNENVNENVNENMNENENENINEN INENMNES Ny SNE-3', wherein
“Nm” is a 2°-O-methyl nucleotide, “Ng”is a 2’-fluoro nucleotide, a superscript “S” is a
phosphorothioate internucleotide linkage, and each other internucleotide linkage is a
phosphodiester internucleotide linkage.
[0517] In embodiments, wherein the sense strand is 23 nucleotides in length and wherein
counting from the 5’ terminus of the sense strand, nucleotides 1, 3,5, 7,9, 11, 13, 15, 17, 19,
and 21 are 2’-fluoronucleotides, nucleotides 2, 4, 6, 8, 10, 12, 14, 16, 18, and 20 are
2’-O-methyl nucleotides, nucleotides 22 and 23 are beta-D-deoxynucleotides, the first two
internucleotide linkages at the 5” terminus and the last two internucleotide linkages at the 3’
terminus are phosphorothioate internucleotide linkages, and each other internucleotide
linkage is a phosphodiester internucleotide linkage. Such a modification pattern may be
represented by the Pattern XI:

5"-Nr°Ny NENvNeNMNENVNENMNENVNENMNENMNENMNENVNESN®N-3, wherein
“Nwm”is a 2°-O-methyl nucleotide, “Ng” is a 2’-fluoro nucleotide, “N” is a
beta-D-deoxynucleotide, a superscript “S” is a phosphorothioate internucleotide linkage, and
each other internucleotide linkage is a phosphodiester internucleotide linkage.
[0518] In embodiments, the sense strand is 23 nucleotides in length and wherein counting

from the 5° terminus of the sense strand, nucleotides 1, 3,5,7,9, 10, 11, 13, 15, 17, 19, and
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21 are 2’-fluoronucleotides, nucleotides 2, 4, 6, 8, 12, 14, 16, 18, and 20 are 2’-O-methyl
nucleotides, nucleotides 22 and 23 are beta-D-deoxynucleotides, the first two internucleotide
linkages at the 5° terminus and the last two internucleotide linkages at the 3’ terminus are
phosphorothioate internucleotide linkages, and each other internucleotide linkage is a
phosphodiester internucleotide linkage. Such a modification pattern may be represented by
the Pattern XII:

5"-Nr°Ny° NENvNeNMNENVNEN ENENMNENMNENMNENMNENMNESN®N-3', wherein
“Nm”is a 2°-O-methyl nucleotide, “Ng”is a 2’-fluoro nucleotide, “N” is a
beta-D-deoxynucleotide, a superscript “S” is a phosphorothioate internucleotide linkage, and
each other internucleotide linkage is a phosphodiester internucleotide linkage.
[0519] In embodiments, the sense strand is 23 nucleotides in length and wherein counting
from the 5° terminus of the sense strand, nucleotides 1, 3,5,7,9, 11, 12, 13, 15, 17, 19, and
21 are 2’-fluoronucleotides, nucleotides 2, 4, 6, 8, 10, 14, 16, 18, and 20 are 2’-O-methyl
nucleotides, nucleotides 22 and 23 are beta-D-deoxynucleotides, the first two internucleotide
linkages at the 5° terminus and the last two internucleotide linkages at the 3’ terminus are
phosphorothioate internucleotide linkages, and each other internucleotide linkage is a
phosphodiester internucleotide linkage. Such a modification pattern may be represented by
the Pattern XIII:

5’-NF° Ny NENyNeNMNeNMNENMNENENENVNEN MNENMNENMNEN®N-3', wherein
“Nwm”is a 2°-O-methyl nucleotide, “Ng”is a 2’-fluoro nucleotide, “N” is a
beta-D-deoxynucleotide, a superscript “S” is a phosphorothioate internucleotide linkage, and
each other internucleotide linkage is a phosphodiester internucleotide linkage.
[0520] In embodiments, a compound comprises an antisense strand and a sense strand
hybridized to form a double-stranded region, wherein the antisense strand and sense strand
are not covalently linked (i.e. the antisense strand and sense strand form an siRNA), wherein
the antisense strand is 21 nucleotides in length and the nucleotides of the antisense strand are
modified such that, counting from the 5’ terminus of the antisense strand, nucleotides 1, 3, 5,
7,9, 11, 13, 15, 17, and 19 are 2°-O-methyl nucleotides, nucleotides 2, 4, 6, 8, 10, 12, 14, 16,
and 18 are 2’-fluoro nucleotides, and nucleotides 20 and 21 are beta-D-deoxynucleotides, the
first two internucleotide linkages at the 5’ terminus and the last two internucleotide linkages
at the 3’ terminus are phosphorothioate internucleotide linkages, and each other
internucleotide linkage is a phosphodiester internucleotide linkage; and wherein the sense

strand is 21 nucleotide in length and the nucleotides of the sense strand are modified such
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that, counting from the 5’ terminus of the sense strand, nucleotides 1, 3,5, 7,9, 11, 13, 15,
17, and 19 are 2’-fluoro nucleotides, nucleotides 2, 4, 6, 8, 10, 12, 14, 16, and 18 are
2’-O-methyl nucleotides, and nucleotides 20 and 21 are beta-D-deoxynucleotides, the first
two internucleotide linkages at the 5° terminus and the last two internucleotide linkages at the
3’ terminus are phosphorothioate internucleotide linkages, and each other internucleotide
linkage is a phosphodiester internucleotide linkage. In such embodiments, the antisense
strand has the modification pattern represented by Pattern I and the sense strand has the
modification pattern represented by Pattern I1.

[0521] In embodiments, a compound comprises an antisense strand and a sense strand
hybridized to form a double-stranded nucleic acid, wherein the antisense strand and sense
strand are not covalently linked (i.e. the antisense strand and sense strand form an siRNA),
wherein the antisense strand is 19 nucleotides in length and the nucleotides of the antisense
strand are modified such that, counting from the 5’ terminus of the antisense strand,
nucleotides 1, 3, 5,7, 9, 11, 13, 15, 17, and 19 are 2’-O-methyl nucleotides and nucleotides 2,
4,6, 8,10, 12, 14, 16, and 18 are 2’-fluoro nucleotides, the first two internucleotide linkages
at the 5’ terminus and the last two internucleotide linkages at the 3’ terminus are
phosphorothioate internucleotide linkages, and each other internucleotide linkage is a
phosphodiester internucleotide linkage; and wherein the sense strand is 21 nucleotide in
length and the nucleotides of the sense strand are modified such that, counting from the 5’
terminus of the sense strand, nucleotides 1, 3, 5, 7,9, 11, 13, 15, 17, and 19 are 2’-fluoro
nucleotides, nucleotides 2, 4, 6, 8, 10, 12, 14, 16, and 18 are 2’-O-methyl nucleotides, and
nucleotides 20 and 21 are beta-D-deoxynucleotides, the first two internucleotide linkages at
the 5’ terminus and the last two internucleotide linkages at the 3° terminus are
phosphorothioate internucleotide linkages, and each other internucleotide linkage is a
phosphodiester internucleotide linkage. In such embodiments, the antisense strand has the
modification pattern represented by Pattern III and the sense strand has the modification
pattern represented by Pattern II.

[0522] In embodiments, a compound comprises an antisense strand and a sense strand
hybridized to form a double-stranded nucleic acid, wherein the antisense strand and sense
strand are not covalently linked (i.e. the antisense strand and sense strand form an siRNA),
wherein the antisense strand is 21 nucleotides in length and the nucleotides of the antisense
strand are modified such that, counting from the 5’ terminus of the antisense strand,

nucleotides 1, 3, 5,7, 9, 11, 13, 15, 17, and 19 are 2’-O-methyl nucleotides, nucleotides 2, 4,
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6, 8,10, 12, 14, 16, and 18 are 2’-fluoro nucleotides, and nucleotides 20 and 21 are
beta-D-deoxy nucleotides, the first two internucleotide linkages at the 5° terminus and the last
two internucleotide linkages at the 3’ terminus are phosphorothioate internucleotide linkages,
and each other internucleotide linkage is a phosphodiester internucleotide linkage; and
wherein the sense strand is 19 nucleotide in length and the nucleotides of the sense strand are
modified such that, counting from the 5’ terminus of the sense strand, nucleotides 1, 3, 5, 7,
9,11, 13,15, 17, and 19 are 2’-fluoro nucleotides and nucleotides 2, 4, 6, 8, 10, 12, 14, 16,
and 18 are 2’-O-methyl nucleotides, the first two internucleotide linkages at the 5’ terminus
and the last two internucleotide linkages at the 3° terminus are phosphorothioate
internucleotide linkages, and each other internucleotide linkage is a phosphodiester
internucleotide linkage. In such embodiments, the antisense strand has the modification
pattern represented by Pattern I and the sense strand has the modification pattern represented
by Pattern IV.

[0523] In embodiments, a compound comprises an antisense strand and a sense strand
hybridized to form a double-stranded nucleic acid, wherein the antisense strand and sense
strand are not covalently linked (i.e. the antisense strand and sense strand form an siRNA),
wherein the antisense strand is 19 nucleotides in length and the nucleotides of the antisense
strand are modified such that, counting from the 5’ terminus of the antisense strand,
nucleotides 1, 3, 5,7, 9, 11, 13, 15, 17, and 19 are 2’-O-methyl nucleotides and nucleotides 2,
4,6,8, 10, 12, 14, 16, and 18 are 2’-fluoro nucleotides, the first two internucleotide linkages
at the 5’ terminus and the last two internucleotide linkages at the 3’ terminus are
phosphorothioate internucleotide linkages, and each other internucleotide is a phosphodiester
internucleotide linkage; and wherein the sense strand is 19 nucleotides in length and the
nucleotides of the sense strand are modified such that, counting from the 5° terminus of the
sense strand, nucleotides 1, 3,5,7,9, 11, 13, 15, 17, and 19 are 2’-fluoro nucleotides and
nucleotides 2, 4, 6, 8, 10, 12, 14, 16, and 18 are 2’-O-methyl nucleotides, the first two
internucleotide linkages at the 5’ terminus and the last two internucleotide linkages at the 3’
terminus are phosphorothioate internucleotide linkages, and each other internucleotide
linkage is a phosphodiester internucleotide linkage. In such embodiments, the antisense
strand has the modification pattern represented by Pattern III and the sense strand has the
modification pattern represented by Pattern IV.

[0524] In embodiments, a compound comprises an antisense strand and a sense strand

hybridized to form a double-stranded nucleic acid, wherein the antisense strand and sense
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strand are not covalently linked (i.e. the antisense strand and sense strand form an siRNA),
wherein the antisense strand is 23 nucleotides in length and wherein counting from the 5°
terminus of the antisense strand, nucleotides 1, 3,5, 7,9, 11, 13, 15, 17, 19, 21, 22, and 23
are 2’-O-methyl nucleotides and nucleotides 2, 4, 6, 8, 10, 12, 14, 16, 18, and 20 are 2’-fluoro
nucleotides the first two internucleotide linkages at the 5° terminus and the last two
internucleotide linkages at the 3’ terminus are phosphorothioate internucleotide linkages, and
each other internucleotide linkage is a phosphodiester internucleotide linkage; and wherein
the sense strand is 21 nucleotides in length and the nucleotides of the sense strand are
modified such that, counting from the 5’ terminus of the sense strand, nucleotides 1, 3, 5, 7,
9,11, 13,15, 17, 19, and 21 are 2’-fluoro nucleotides, nucleotides 2, 4, 6, 8, 10, 12, 14, 16,
18, and 20 are 2°-O-methyl nucleotides, the first two internucleotide linkages at the 5’
terminus and the last two internucleotide linkages at the 3’ terminus are phosphorothioate
internucleotide linkages, and each other internucleotide linkage is a phosphodiester
internucleotide linkage. In such embodiments, the antisense strand has the modification
pattern represented by Pattern V and the sense strand has the modification represented by
Pattern VI.

[0525] In embodiments, a compound comprises an antisense strand and a sense strand
hybridized to form a double-stranded nucleic acid, wherein the antisense strand and sense
strand are not covalently linked (i.e. the antisense strand and sense strand form an siRNA),
wherein the antisense strand is 23 nucleotides in length and wherein the nucleotides of the
antisense strand are modified such that counting from the 5° terminus of the antisense strand,
nucleotides 1, 3, 5,7, 9, 11, 12, 13, 15, 17, 19, 21, 22, and 23 are 2’-O-methyl nucleotides
and nucleotides 2, 4, 6, 8, 10, 14, 16, 18, and 20 are 2’-fluoro nucleotides, the first two
internucleotide linkages at the 5” terminus and the last two internucleotide linkages at the 3’
terminus are phosphorothioate internucleotide linkages, and each other internucleotide
linkage is a phosphodiester internucleotide linkage; and wherein the sense strand is 21
nucleotides in length and the nucleotides of the sense strand are modified such that counting
from the 5° terminus of the sense strand, nucleotides 1, 3,5, 7,9, 10, 11, 13, 15, 17, 19, and
21 are 2’-fluoronucleotides, nucleotides 2, 4, 6, 8, 12, 14, 16, 18, and 20 are 2’-O-methyl
nucleotides, the first two internucleotide linkages at the 5° terminus and the last two
internucleotide linkages at the 3’ terminus are phosphorothioate internucleotide linkages, and

each other internucleotide linkage is a phosphodiester internucleotide linkage. In such
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embodiments, the antisense strand has the modification pattern represented by Pattern VII
and the sense strand has the modification pattern represented by Pattern VIII.

[0526] In embodiments, a compound comprises an antisense strand and a sense strand
hybridized to form a double-stranded nucleic acid, wherein the antisense strand and sense
strand are not covalently linked (i.e. the antisense strand and sense strand form an siRNA),
wherein the antisense strand is 23 nucleotides in length and wherein the nucleotides of the
antisense strand are modified such that counting from the 5° terminus of the antisense strand,
nucleotides 1, 3, 5,7, 9, 10, 11, 13, 15, 17, 19, 21, 22, and 23 are 2’-O-methyl nucleotides
and nucleotides 2, 4, 6, 8, 12, 14, 16, 18, and 20 are 2’-fluoro nucleotides, the first two
internucleotide linkages at the 5° terminus and the last two internucleotide linkages at the 3’
terminus are phosphorothioate internucleotide linkages ,and each other internucleotide
linkage is a phosphodiester internucleotide linkage; and wherein the sense strand is 21
nucleotides in length and nucleotides of the sense strand are modified such that counting from
the 5’ terminus of the sense strand, nucleotides 1, 3, 5,7, 9, 11, 12, 13, 15, 17, 19, and 21 are
2’-fluoro nucleotides, nucleotides 2, 4, 6, 8, 10, 14, 16, 18, and 20 are 2’-O-methyl
nucleotides, the first two internucleotide linkages at the 5° terminus and the last two
internucleotide linkages at the 3’ terminus are phosphorothioate internucleotide linkages, and
each other internucleotide linkage is a phosphodiester internucleotide linkage. In such
embodiments, the antisense strand has the modification pattern of Pattern IX and the sense
strand has the modification pattern of Pattern X.

[0527] In embodiments, a compound comprises an antisense strand and a sense strand
hybridized to form a double-stranded nucleic acid, wherein the antisense strand and sense
strand are not covalently linked (i.e. the antisense strand and sense strand form an siRNA),
wherein the antisense strand is 23 nucleotides in length and wherein counting from the 5’
terminus of the antisense strand, nucleotides 1, 3,5,7,9, 11, 13, 15, 17, 19, 21, 22, and 23
are 2°-O-methyl nucleotides and nucleotides 2, 4, 6, 8, 10, 12, 14, 16, 18, and 20 are 2’-fluoro
nucleotides the first two internucleotide linkages at the 5° terminus and the last two
internucleotide linkages at the 3’ terminus are phosphorothioate internucleotide linkages, and
cach other internucleotide linkage is a phosphodiester internucleotide linkage; and wherein
the sense strand is 23 nucleotides in length and wherein counting from the 5° terminus of the
sense strand, nucleotides 1, 3,5,7,9, 11, 13, 15, 17, 19, and 21 are 2’-fluoro nucleotides,
nucleotides 2, 4, 6, 8, 10, 12, 14, 16, 18, and 20 are 2’-O-methyl nucleotides, nucleotides 22

and 23 are beta-D-deoxynucleotides, the first two internucleotide linkages at the 5’ terminus
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and the last two internucleotide linkages at the 3’ terminus are phosphorothioate
internucleotide linkages, and each other internucleotide linkage is a phosphodiester
internucleotide linkage. In such embodiments, the antisense strand has the modification
pattern represented by Pattern V and the sense strand has the modification represented by
Pattern XI.

[0528] In embodiments, a compound comprises an antisense strand and a sense strand
hybridized to form a double-stranded nucleic acid, wherein the antisense strand and sense
strand are not covalently linked (i.e. the antisense strand and sense strand form an siRNA),
wherein the antisense strand is 23 nucleotides in length and wherein the nucleotides of the
antisense strand are modified such that counting from the 5° terminus of the antisense strand,
nucleotides 1, 3, 5,7, 9, 11, 12, 13, 15, 17, 19, 21, 22, and 23 are 2’-O-methyl nucleotides
and nucleotides 2, 4, 6, 8, 10, 14, 16, 18, and 20 are 2’-fluoro nucleotides, the first two
internucleotide linkages at the 5° terminus and the last two internucleotide linkages at the 3’
terminus are phosphorothioate internucleotide linkages, and each other internucleotide
linkage is a phosphodiester internucleotide linkage; and wherein the sense strand is 23
nucleotides in length and wherein counting from the 5° terminus of the sense strand,
nucleotides 1, 3, 5,7, 9, 10, 11, 13, 15, 17, 19, and 21 are 2’-fluoro nucleotides, nucleotides
2,4,6,8,12, 14, 16, 18, and 20 are 2’-O-methyl nucleotides, nucleotides 22 and 23 are
beta-D-deoxynucleotides, the first two internucleotide linkages at the 5° terminus and the last
two internucleotide linkages at the 3’ terminus are phosphorothioate internucleotide linkages,
and each other internucleotide linkage is a phosphodiester internucleotide linkage. In such
embodiments, the antisense strand has the modification pattern represented by Pattern VII
and the sense strand has the modification pattern represented by Pattern XII.

[0529] In embodiments, a compound comprises an antisense strand and a sense strand
hybridized to form a double-stranded nucleic acid, wherein the antisense strand and sense
strand are not covalently linked (i.e. the antisense strand and sense strand form an siRNA),
wherein the antisense strand is 23 nucleotides in length and wherein the nucleotides of the
antisense strand are modified such that counting from the 5° terminus of the antisense strand,
nucleotides 1, 3, 5,7, 9, 10, 11, 13, 15, 17, 19, 21, 22, and 23 are 2’-O-methyl nucleotides
and nucleotides 2, 4, 6, 8, 12, 14, 16, 18, and 20 are 2’-fluoro nucleotides, the first two
internucleotide linkages at the 5’ terminus and the last two internucleotide linkages at the 3’
terminus are phosphorothioate internucleotide linkages ,and each other internucleotide

linkage is a phosphodiester internucleotide linkage; and wherein the sense strand is 23
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nucleotides in length and wherein counting from the 5’ terminus of the sense strand,
nucleotides 1, 3, 5,7, 9, 11, 12, 13, 15, 17, 19, and 21 are 2’-fluoro nucleotides, nucleotides
2,4,6,8, 10, 14, 16, 18, and 20 are 2’-O-methyl nucleotides, nucleotides 22 and 23 are
beta-D-deoxynucleotides, the first two internucleotide linkages at the 5° terminus and the last
two internucleotide linkages at the 3’ terminus are phosphorothioate internucleotide linkages,
and each other internucleotide linkage is a phosphodiester internucleotide linkage. In such
embodiments, the antisense strand has the modification pattern of Pattern IX and the sense
strand has the modification pattern of Pattern XIII.

[0530] In embodiments, a compound comprises an siRNA described herein, wherein each
antisense strand has the modification pattern of Pattern I, and each sense strand of has the
modification pattern of Pattern IV. In embodiments, a compound comprises an siRNA
described herein, wherein each antisense strand has the modification pattern of Pattern V and
each sense strand has the modification pattern of Pattern VI. In embodiments, a compound
comprises an siRNA described herein, wherein each antisense strand has the modification
pattern of Pattern VII and each sense strand has the modification pattern of Pattern VIII. In
embodiments, a compound comprises an siRNA described herein, wherein each antisense
strand has the modification pattern of Pattern IX and each sense strand has the modification
pattern of Pattern X.

Pharmaceutical Salts and Compositions

[0531] The compounds provided herein may be present as a pharmaceutical salt. In
embodiments, the pharmaceutical salt is a sodium salt.

[0532] Pharmaceutically acceptable acid addition salts can be formed with inorganic acids
and organic acids. Inorganic acids from which salts can be derived include, for example,
hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid, and the like.
Organic acids from which salts can be derived include, for example, acetic acid, propionic
acid, glycolic acid, pyruvic acid, oxalic acid, maleic acid, malonic acid, succinic acid,
fumaric acid, tartaric acid, citric acid, benzoic acid, cinnamic acid, mandelic acid,
methanesulfonic acid, ethanesulfonic acid, p-toluenesulfonic acid, salicylic acid, and the like.
Pharmaceutically acceptable base addition salts can be formed with inorganic and organic
bases. Inorganic bases from which salts can be derived include, for example, sodium,
potassium, lithium, lithium, ammonium, calcium, magnesium, iron, zinc, copper, manganese,
aluminum, and the like; particularly preferred are the ammonium, potassium, s16 odium,

calcium and magnesium salts. Organic bases from which salts can be derived include, for
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example, primary, secondary, and tertiary amines, substituted amines including naturally
occurring substituted amines, cyclic amines, basic ion exchange resins, and the like,
specifically such as isopropylamine, trimethylamine, diethylamine, triethylamine,
tripropylamine, and ethanolamine. Many such salts are known in the art, as described in WO
87/05297, Johnston et al., published September 11, 1987 (incorporated by reference herein in
its entirety).

[0533] In embodiments, a non-bridging heteroatom (e.g., an S~ or O7) of a linkage of a
compound provided herein may be protonated or associated with a counterion such as Na*,
K*, etc. An acceptable salt (e.g. a pharmaceutically acceptable salt) of a compound may
comprise fewer cationic counterions (such as Na*, K*, etc.) than there are non-bridging
heteroatoms per molecule (i.e., some non-bridging heteroatoms are protonated and some are
associated with counterions). In embodiments, a phosphate linkage attaching an -L-L3-L*- to
a carbon of a nucleotide includes a non-bridging heteroatom. In embodiments, a
phosphodiester linkage of a nucleic acid includes a non-bridging heteroatom. In
embodiments, a phosphorothioate linkage of a nucleic acid includes a non-bridging
heteroatom.

[0534] The compounds provided herein may be present as a pharmaceutical composition
comprising the compound and a pharmaceutically acceptable diluent. In embodiments, the
compound is present in a pharmaceutically acceptable diluent. In embodiments, the
pharmaceutically acceptable diluent is a sterile aqueous solution. In embodiments, the sterile
aqueous solution is a sterile saline solution.

[0535] A pharmaceutical composition may be prepared so that it is compatible with the
intended mode of administration of the compound. Routes of administration of compounds
include intravenous, intradermal, subcutaneous, transdermal, intramuscular, topical, and
ocular administration.

[0536] Pharmaceutical compositions may be prepared for ocular administration to the eye
in the form of an injection. Pharmaceutical compositions suitable for injection include sterile
aqueous solutions, including sterile saline solutions. Pharmaceutical compositions suitable for
injection may also be a lyophilized compound that is subsequently reconstitute with a
pharmaceutically acceptable diluent in preparation for injection.

[0537] Alternatively, pharmaceutical compositions may be prepared for ocular
administration to the eye in the form of an ophthalmic suspension (i.e. eye drops). Additional

pharmaceutical preparations suitable for ocular administration include emulsions, ointments,
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aqueous gels, nanomicelles, nanoparticles, liposomes, dendrimers, implants, contact lenses,

nanosuspensions, microneedles, and in situ thermosensitive gels.

Methods of Use

[0538] In embodiments, provided herein are methods comprising contacting a cell with a
compound of Formula I. In embodiments, the contacting occurs in vitro. In embodiments, the
contacting occurs ex vivo. In embodiments, the contacting occurs in vivo.

[0539] In embodiments, provided herein are methods comprising administering to a subject
a compound of Formula I. In embodiments, the subject has a disease or disorder of the eye,
liver, kidney, heart, adipose tissue, lung, muscle or spleen. In embodiments, compounds
provided herein are administered by intravenous administration. In embodiments, compounds
provided herein are administered by subcutaneous administration. In embodiments,
compounds provided herein are administered by intrathecal administration. In embodiments
compounds provided herein are administered by intracerebroventricular administration. In
embodiments, compounds provided herein are administered via ocular administration. In
embodiments, ocular administration is intraocular administration. Intraocular administration
is achieved by injection into a specific area of the eye. In embodiments, intraocular
administration is subconjunctival administration. In embodiments, intraocular administration
is intravitreal administration. In embodiments, intraocular administration is retrobulbar
administration. In embodiments, intraocular administration is intracameral administration. In
embodiments, ocular administration is topical administration. In embodiments, topical
administration comprises administration of an ophthalmic suspension. In embodiments,
topical administration comprises administration of an ointment.

[0540] In embodiments, provided herein are compounds of Formula I for use in therapy. In
embodiments, provided herein are compounds of Formula I for use in the preparation of a
medicament.

[0541] In embodiments, provided herein are methods of a nucleic acid into a cell within a
subject, the method comprising administering to said subject a compound of Formula I.
[0542] In embodiments, provided herein are cells comprising a compound of Formula I.
[0543] In an aspect is provided a method of treating a disease in a subject in need thereof,
the method including administering to the subject in need thereof a therapeutically effective

amount of a compound described herein, or a pharmaceutically acceptable salt thereof.

232



WO 2023/086978 PCT/US2022/079788

Nucleotide Sequences

[0544] Although the sequence listing accompanying this filing identifies each nucleotide
sequence as either "RNA" or "DNA" as required, in practice, those sequences may be
modified with a combination of chemical modifications specified herein. One of skill in the
art will readily appreciate that in the sequence listing, such designation as "RNA" or "DNA"
to describe modified nucleotides is somewhat arbitrary. For example, a nucleic acid provided
herein comprising a nucleotide comprising a 2'-O-methyl sugar moiety and a thymine base
may described as a DNA residue in the sequence listing, even though the nucleotide is
modified and is not a naturally-occurring DNA nucleotide.

[0545] Accordingly, nucleotide sequences provided in the sequence listing are intended to
encompass nucleotide sequences containing any combination of natural or modified RNA
and/or DNA, including, but not limited to such nucleotide sequences having modified
nucleobases. By way of further example and without limitation, a nucleic acid having the
nucleotide sequence "ATCGATCG" in the sequence listing encompasses any nucleic acid
having such nucleotide sequence, whether modified or unmodified, including, but not limited
to, such nucleic acids comprising RNA bases, such as those having sequence "AUCGAUCG"
and those having some DNA bases and some RNA bases such as "AUCGATCG" and
oligonucleotides having other modified bases, such as "ATmeCGAUCG," wherein meC

indicates a 5-methylcytosine.

Formulations

[0546] Various formulations are available to facilitate compound use both in vitro and as
therapeutic agents. Accordingly, in embodiments, a compound provided herein is present in a
formulation.

[0547] Compounds may be formulated with cationic lipids to facilitate transfection into
cells. Suitable cationic lipid reagents for transfection include Lipofectamine reagents, such as
Lipofectamine RNAIMAX.

[0548] For use in vivo as therapeutic agents, nucleic acids compounds may be encapsulated
into lipid nanoparticles. Lipid nanoparticles generally comprise a cationic lipid, a
non-cationic lipid, and a lipid that prevents aggregation of the nanoparticle. Suitable cationic
lipids include DLin-MC3-DMA ((6Z.,97.,287.,317)-Heptatriaconta-6,9,28,3 1 -tetraen-19-yl
4-(dimethylamino)butanoate), DLin-KC2-DMA

(2,2-dilinoleyl-4-dimethylaminoethyl-[ 1,3]-dioxolane) and the lipidoid C12-200. Suitable
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non-cationic lipids include, for example, DOPC
(1,2-dioleoyl-sn-glycero-3-phosphatidylcholine) and DSPC
(1,2-distearoyl-sn-glycero-3-phosphocholine). Examples of lipids that prevent aggregation
include, for example, polyethylene glycol (PEG)-lipids, such as PEG-C-DMA
(3-N-[(@-methoxypoly(ethylene glycol)2000)carbamoyl]-1,2-dimyristyloxy-propylamine),
PEG2000-C-DMG

(0-(3-{[1,2-di(myristyloxy)proponoxy]carbonylamino } propyl)-o-methoxy,
polyoxyethylene), and mPEG-DSPE
(1,2-distearoyl-sn-glycero-3-phosphoethanolamine-N-[methoxy(polyethylene glycol)-2000]).

Embodiments

[0549] Embodiment P1. A compound having the structure:

wherein

A is nucleic acid;

L*and L° are independently a
bond, -NH-, -O-, -S-, -C(O)-, -NHC(O)-, -NHC(O)NH-, -C(0)O-, -OC(0O)-, —-C(O)NH-

, -OPO2-0-, -OP(S)(0)-0-, -OP(S)2-0O-, -S(O)2NH-, substituted or unsubstituted alkylene,
substituted or unsubstituted heteroalkylene, substituted or unsubstituted cycloalkylene,
substituted or unsubstituted heterocycloalkylene, substituted or unsubstituted arylene or
substituted or unsubstituted heteroarylene;

L’ is independently a bond, substituted or unsubstituted alkylene, substituted or
unsubstituted heteroalkylene, substituted or unsubstituted cycloalkylene, substituted or
unsubstituted heterocycloalkylene, substituted or unsubstituted arylene or substituted or
unsubstituted heteroarylene;

L’ is independently a bond, substituted or unsubstituted alkylene or substituted or

unsubstituted heteroalkylene;
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L! is independently a bond, substituted or unsubstituted 2 to 50 membered
heteroalkylene or L'A-L!B-LIC.LIP_!E;

L? is independently a bond, substituted or unsubstituted 2 to 50 membered
heteroalkylene or L?A-1.2B- 2C.1 2P 2E;

L3 is independently a bond, substituted or unsubstituted 2 to 50 membered
heteroalkylene or L3*-L3B-13¢-3P- %,

LIA LB [IC [ID [IE [2A [2B [2C [2D [2E [3A 3B [3C 13D anq 3 gre
independently a bond, -NH-, -O-, -S-, -C(O)-, -NHC(O)-, -S(0)2C(O)-, -OPO2-0O-,
-OP(S5)(0)-0O-, -OP(S)2-O-, -S(O)NH-, -NHC(O)NH-, -C(0)O-, -OC(0O)-, -C(O)NH-,
substituted or unsubstituted C1-Cas alkylene, substituted or unsubstituted 2 to 25 membered
heteroalkylene, substituted or unsubstituted cycloalkylene, substituted or unsubstituted
heterocycloalkylene, substituted or unsubstituted arylene or substituted or unsubstituted
heteroarylene,

wherein L'A-L!B-L'°_L!'P-L'E is not a bond, substituted or unsubstituted alkylene or a
substituted or unsubstituted heteroalkylene with a terminal carbon atom and at least one of
L', LB, LIC LD or L'E is not a bond or substituted or unsubstituted 2 to 25 membered
heteroalkylene,

wherein L*A-L?B-L?C-L?°-L?F is not a bond, substituted or unsubstituted alkylene or a
substituted or unsubstituted heteroalkylene with a terminal carbon atom and at least one of
L, L2, L€, L or L?* is not a bond or substituted or unsubstituted 2 to 25 membered
heteroalkylene,

wherein L3-L*B-L3€-L3P-L*F is not a bond or substituted or unsubstituted alkylene or
a substituted or unsubstituted heteroalkylene with a terminal carbon atom at least one of L34,
L3, L3¢, L3P or L is not a bond or substituted or unsubstituted 2 to 25 membered
heteroalkylene;

R!, R? and R? are independently unsubstituted Cs-Cao alkyl; and

tis an integer from 1 to 5.

[0550] Embodiment P2.  The compound of embodiment P1, wherein L', L? and L? are
independently subsituted or unsubstituted 2 to 50 membered heteroalkylene.

[0551] Embodiment P3.  The compound of embodiment P1, wherein L', L?and L? are
independently R!°-substituted or unsubstituted 2 to 50 membered heteroalkylene, wherein R
is oxo, hydroxyl, or unsubstituted C1-Cy alkyl.

[0552] Embodiment P4.  The compound of embodiment P1, wherein t is 1.
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[0553] Embodiment P5.  The compound of embodiment P1, wherein t is 2.

[0554] Embodiment P6.  The compound of embodiment P1, wherein t is 3.

[0555] Embodiment P7.  The compound of any one of embodiments P1 to P6, wherein A
is a double-stranded nucleic acid, or a single-stranded nucleic acid.

[0556] Embodiment P8.  The compound of embodiment P7, wherein the double-stranded
nucleic acid is a small interfering RNA, a short hairpin RNA or a microRNA mimic.

[0557] Embodiment P9.  The compound of embodiment P7, wherein the single-stranded
nucleic acid is a single-strand small interfering RNA, an RNaseH oligonucleotide, an anti-
microRNA oligonucleotide, a steric blocking oligonucleotide, exon-skipping oligonucleotide,
a CRISPR guide RNA, or an aptamer.

[0558] Embodiment P10. The compound of any one of embodiments P1 to P9, wherein
the nucleic acid of A is comprises one or more modified nucleotides.

[0559] Embodiment P11. The compound of any one of embodiments P1 to P10, wherein
the nucleic acid comprises one or more modified sugar moieties.

[0560] Embodiment P12. The compound of embodiment P10, wherein the modified
sugar moiety comprises a 2’ modification or an unlocked sugar modification.

[0561] Embodiment P13. The compound of embodiment P12, wherein the 2’-
modification is selected from 2’-fluoro modification, 2’-O-methyl modification, a 2°-O-
methoxyethyl, and a bicyclic sugar modification.

[0562] Embodiment P14. The compound of embodiment P13, wherein the bicyclic sugar
modification is selected from a 4’-CH(CH3)-O-2’ linkage, a 4'-{CHz)-(3-2' linkage, a 4'-
CH{CH,-OMge)-0O-2' linkage, 4’-CH2-N(CH3)-O-2’ linkage, and 4’-CH>-N(H)-O-2’ linkage.
[0563] Embodiment P15. The compound of embodiment P11, wherein the modified
sugar moiety is a morpholino moiety.

[0564] Embodiment P16. The compound of any one of embodiments P1 to P15, wherein
the nucleic acid comprises one or more modified internucleotide linkages.

[0565] Embodiment P17. The compound of embodiment P16, wherein the modified
internucleotide linkage selected from a phosphorothioate linkage and a phosphorodiamidite
linkage.

[0566] Embodiment P18. The compound of embodiment P10, wherein the nucleic acid
comprises a hydroxyl group, a phosphate group, or modified phosphate group.

[0567] Embodiment P19. The nucleic acid compound of embodiment P18, wherein the

modified phosphate group is a 5’-(E)-vinylphosphonate.
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[0568] Embodiment P20. The compound any one of embodiments P1 to P19, wherein the
nucleic acid is a double-stranded nucleic acid comprising an antisense strand hybridized to a
sense strand, and wherein each of the antisense strand and sense strand is independently 15 to
30 nucleotides in length.

[0569] Embodiment P21. The compound of embodiment P20, wherein each of the
antisense strand and sense strand is independently 17 to 25 nucleotides in length.

[0570] Embodiment P22. The compound of embodiment P20, wherein each of the
antisense strand and sense strand is independently 19 to 23 nucleotides in length.

[0571] Embodiment P23. The compound of any one of embodiments P1 to P19, wherein
the nucleic acid is a single-stranded nucleic acid and the single-stranded nucleic acid is 8 to
30 nucleotides in length.

[0572] Embodiment P24. The compound of embodiment P23, wherein the single-
stranded nucleic acid is 12 to 25 nucleotides in length.

[0573] Embodiment P25. The compound of embodiment P23, wherein the single-
stranded nucleic acid is 15 to 25 nucleotides in length.

[0574] Embodiment P26. The compound of embodiment P23, wherein the single-
stranded nucleic acid is 17 to 23 nucleotides in length.

[0575] Embodiment P27. The compound of any one of embodiments P7 to P26, wherein
one L% is attached to a 3’ carbon of the double-stranded nucleic acid or single-stranded
nucleic acid.

[0576] Embodiment P28. The compound of embodiment P27, wherein the 3’ carbon is
the 3’ carbon of a 3* terminal nucleotide.

[0577] Embodiment P29. The compound of any one of embodiments P7 to P26, wherein
one LY is attached to a 5° carbon of the double-stranded nucleic acid or single-stranded
nucleic acid.

[0578] Embodiment P30. The compound of embodiment P29, wherein the 5° carbon is
the 5” carbon of a 5 terminal nucleotide.

[0579] Embodiment P31. The compound of any one of embodiments P7 to P26, wherein
one L° is attached to a 2’ carbon of the double-stranded nucleic acid or single-stranded
nucleic acid.

[0580] Embodiment P32. The compound of any one of embodiments P7 to P26, wherein
one L° is attached to an oxygen of 2’ hydroxy of the double-stranded nucleic acid or single-

stranded nucleic acid.
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[0581] Embodiment P33. The compound of any one of embodiments P7 to P26, wherein
the double-stranded nucleic acid or single-stranded nucleic acid comprises a morpholino
moiety, and one L is attached to a 3’ nitrogen of morpholino moiety.
[0582] Embodiment P34. The compound of any one of embodiments P7 to P26, wherein
the double-stranded nucleic acid or single-stranded nucleic acid comprises a morpholino
moiety, and one L is attached to a 6’ carbon of the morpholino moiety.
[0583] Embodiment P35. The compound of any one of embodiments P7 to P26, wherein
one L° is attached to a nucleobase of the double-stranded nucleic acid or single-stranded
nucleic acid.
[0584] Embodiment P36. The compound of any one of embodiments P1 to P35, wherein
L*and L0 are independently a bond, -NH-, -O-, -S-, -C(O)-, -NHC(O)-, -NHC(O)NH-,
-C(0)0O-, -OC(0)-, -C(O)NH-, -OPO2-0O-, -OP(S)(0)-0O-, -OP(S)2-O-, -S(O0)2NH-,
substituted or unsubstituted alkylene or substituted or unsubstituted heteroalkylene.
[0585] Embodiment P37. The compound of any one of embodiments P1 to P35, wherein
L* and L° are independently a bond, -NH-, -O-, -S-, -C(O)-, -NHC(O)-, -NHC(O)NH-,
-C(0)0O-, -OC(0)-, =C(O)NH-, -OPO2-0O-, -OP(5)(0)-0O-, -OP(S)2-O-, -S(O0)>NH-,
substituted or unsubstituted C;-Cs alkylene or substituted or unsubstituted 2 to 8 membered
heteroalkylene.
[0586] Embodiment P38. The compound of any one of embodiments P1 to P35, wherein
L*and L% are independently -NH-, -O-, -S-, -C(O)-, -NHC(O)-, -NHC(O)NH-, -C(O)O-,
-OC(0)-, -C(O)NH-, -OPO»-O-, -OP(S)(0)-0-, -OP(S),-0-, -S(0)NH-, R¥*-substituted or
unsubstituted C;-Cs alkylene, or R**-substituted or unsubstituted 2 to 8 membered
heteroalkylene, wherein R% is oxo, hydroxyl, or substituted or unsubstituted Ci-Cs alkyl.
[0587] Embodiment P39. The compound of embodiment P38, wherein R is oxo,
hydroxyl, or unsubstituted C;-C4 alkyl.
[0588] Embodiment P40. The compound of any one of embodiments P1 to P39, wherein
)

\(\)J\N/\
L% is independently H .
[0589] Embodiment P41. The compound of any one of embodiments P1 to P39, wherein
L% is independently -OPO»-O-.
[0590] Embodiment P42. The compound of any one of embodiments P1 to P39, wherein
L% is independently —O-.
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[0591] Embodiment P43. The compound of any one of embodiments P1 to P42, wherein
L* is independently substituted or unsubstituted alkylene, or substituted or unsubstituted
hetoeroalkylene.

[0592] Embodiment P44. The compound of any one of embodiments P1 to P42, wherein
L*is independently —-L!*-NH-C(O)- or —-L!*-C(0)-NH-, wherein L'* is independently
substituted or unsubstituted C1-Cao alkylene, or substituted or unsubstituted 2-20 membered
heteroalkenylene.

[0593] Embodiment P45. The compound of any one of embodiments P1 to P42, wherein
L* is independently —L'*-NH-C(O)- or —L'*-C(0O)-NH-, wherein L'#is substituted or
unsubstituted C1-Csg alkylene.

[0594] Embodiment P46. The compound of one of embodiments P1 to P42, wherein L*is

0 H - 0
independently %L/\/\NJ\;, 5/\/\([)]/ ;‘JJ, f\/\/\HJ\g, or

0 :
[0595] Embodiment P47. The compound of one of embodiments P1 to P46, wherein L’ is
substituted or unsubstituted C;-Cs alkylene, or substituted or unsubstituted 2 to 8 membered
heteroalkylene.
[0596] Embodiment P48. The compound of one of embodiments P1 to P46, wherein L’ is
substituted or unsubstituted C3-Cs cycloalkylene, or substituted or unsubstituted 4 to 6
membered heterocycloalkylene.
[0597] Embodiment P49. The compound of one of embodiments P1 to P46, wherein L’ is
substituted or unsubstituted phenylene, or substituted or unsubstituted 4 to 6 heteroarylene.
[0598] Embodiment P50. The compound of one of embodiments P1 to P46, wherein L’ is
independently a bond.
[0599] Embodiment P51. The compound of one of embodiments P1 to P50, wherein L’ is
independently substituted or unsubstituted C1-Cs alkylene, or substituted or unsubstituted 2 to
8 membered heteroalkylene.
[0600] Embodiment P52. The compound of one of embodiments P1 to P50, wherein L’ is
independently a bond.

[0601] Embodiment P53. The compound of one of embodiments P1 to P50, wherein L’ is
independently ~L'"-NH-C(0O)- or —-L!”-C(0)-NH-, wherein L!” is independently substituted or
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unsubstituted C1-Cao alkylene, substituted or unsubstituted 2-20 membered heteroalkylene, or
substituted or unsubstituted 2-20 membered heteroalkenylene.

[0602] Embodiment P54. The compound of one of embodiments P1 to P50, wherein L’is
independently —L!-NH-C(O)- or -L'7-C(0)-NH-, wherein L is substituted or unsubstituted
C1-Cs alkylene.

[0603] Embodiment P55. The compound of any one of embodiments P1 to P50, wherein

L’ is independently -NHC(O)-.

[0604] Embodiment P56. The compound of one of embodiments P1 to P50, wherein L7 is

0 H - 0
independently 7’3/\/\”)]\5‘:, g/\/\g/ f, fW\NJ\f, or

0 :
[0605] Embodiment P57. The compound of any one of embodiments P1 to P56, wherein
—L%-L%-L* is independently a bond, or subsituted or unsubstituted 2 to 50 membered
heteroalkylene.
[0606] Embodiment P58. The compound of any one of embodiments P1 to P56, wherein
—L%-L5-L* is R''-substituted or unsubstituted 2 to 50 membered heteroalkylene, wherein R!!
is oxo, hydroxyl, or unsubstituted C1-Cy alkyl.
[0607] Embodiment P59. The compound of any one of embodiments P1 to P56, wherein
—LS5-L3-L* is independently —L'°-NH-C(0), or —L'°-C(O)-NH-, wherein L!° is independently
substituted or unsubstituted C1-Cao alkylene, substituted or unsubstituted heteroalkylene, or
substituted or unsubstituted 2-20 membered heteroalkenylene.
[0608] Embodiment P60. The compound of any one of embodiments P1 to P56, wherein
— L8-L’-L* is independently —L!°-NH-C(O)- or —L'°-C(O)-NH-, wherein L'° is substituted or
unsubstituted C1-Cs alkylene.
[0609] Embodiment P61. The compound of any one of embodiments P1 to P56, wherein

0 H 0
oy T Ay

— LS-L°-L* is independently

fMgN}g
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[0610] Embodiment P62. The compound of any one of embodiments P1 to P56, wherein

~L%-L5-L* is independently—O-L!°-NH-C(O)- or ~O-L!°-C(0)-NH-, wherein L' is

independently substituted or unsubstituted C1-Cap alkylene, or substituted or unsubstituted 2-

20 membered heteroalkenylene.

[0611] Embodiment P63. The compound of any one of embodiments P1 to P56, wherein

—LO-LA-L*is independently —O-L!°-NH-C(0)-, or —O-L'°-C(0)-NH-, wherein L'? is

substituted or unsubstituted C;-Cs alkylene.

[0612] Embodiment P64. The compound of any one of embodiments P1 to P56, wherein
HO ° HO y

o L) ol
— LS-L°-L* is independently H \ o ,

HO 0 0 0
g/O\J\/\AHJ\/\/U\N%, \{0\/\/\/\”)%/

or
\(O\/WYH?/

o .
[0613] Embodiment P65. The compound of any one of embodiments P1 to P56, wherein
— L8-L°-L*- is independently -OPQ,-O-L!°-NH-C(O)- or -OPO»-O-L!°-C(0)-NH-, wherein
L' is independently substituted or unsubstituted Ci-Cao alkylene, or substituted or
unsubstituted 2-20 membered heteroalkenylene.
[0614] Embodiment P66. The compound of any one of embodiments P1 to P56, wherein
— LO-L3-L* is independently -OPO»-O-L!°-NH-C(O)- or -OP0,-O-L!°-C(0)-NH-, wherein

L!%is substituted or unsubstituted C;-Cs alkylene.
[0615] Embodiment P67. The compound of any one of embodiments P1 to P56, wherein

,\\vak,

HO

HO
N \J\/\/\ i i
%O Ny g ORc© HWN%
@O (6] o) , eO (0]

O /O\/\/\/\N)%/ ‘(0\ /O\/MT }J

OO@

— LS-L’-L* is independently 9
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[0616] Embodiment P68. The compound of any one of embodiments P1 to P56, wherein
H\OJ\/\/\ i
O
Ry Y
— LOL3-L* is independently ©

O
\(O\P/O\/\/\/\H ‘&.7/0 P \;l\/\/\ J\/\/U\ A

e > >

HO HO o o
\(O\J\/\/\NJ\/ g/o\)\/\ANJ\/\/”\N%

H .or

\(0\/\/\/\”)'\/

acid or single-stranded nucleic acid.

and is attached to a 3’ carbon of the double-stranded nucleic

[0617] Embodiment P69. The compound of embodiment P68, wherein the 3’ carbon is

the 3’ carbon of a 3’ terminal nucleotide.

[0618] Embodiment P70. The compound of any one of embodiments P1 to P56, wherein

HO
\J\/\/\ i
O /O )&
P, N
\\O H

— LOL3-L* is independently ©

0]
JW b W oyl
HO HO
\(OJ\/\A”JOI\/ %{O\J\/\/\”j\/\/?]\,ﬁi

O
\(O\/\/\/\NJY
H and is attached to a 5’ carbon of the double-stranded nucleic

acid or single-stranded nucleic acid.

[0619] Embodiment P71. The compound of embodiment P70, wherein the 5 carbon is

the 5” carbon of a 5 terminal nucleotide.

242



WO 2023/086978 PCT/US2022/079788

[0620] Embodiment P72. The compound of any one of embodiments P1 to P56, wherein
H 0

A/Y N N /uy
— LS-L3-L* is independently o H and is attached to a
nucleotide base of the double-stranded nucleic acid or single-stranded nucleic acid.
[0621] Embodiment P73. The compound of any one of embodiments P1 to P72, wherein
L' is independently -NHC(O)-, -C(O)NH-, substituted or unsubstituted alkylene, or
substituted or unsubstituted heteroalkylene.
[0622] Embodiment P74. The compound of any one of embodiments P1 to P72, wherein
L' is independently -NHC(O)-.
[0623] Embodiment P75. The compound of any one of embodiments P1 to P72, wherein

L' s independently a bond, -NHC(O)-, —-C(O)NH-, substituted or unsubstituted
alkylene, or substituted or unsubstituted heteroalkylene;

L'B is independently a bond, -O-, -NHC(O)-, —-C(O)NH-, substituted or unsubstituted
alkylene, substituted or unsubstituted heteroalkylene, or substituted or unsubstituted arylene;

L€ is independently a bond, -O-, -NHC(0O)-, -C(O)NH-, substituted or unsubstituted
alkylene, substituted or substituted or unsubstituted heteroalkylene, or substituted or
unsubstituted arylene;

L!P is independently a bond, -O-, -NHC(O)-, -C(O)NH-, substituted or unsubstituted
alkylene, substituted or unsubstituted heteroalkylene, or substituted or unsubstituted arylene;
and

L't is independently a bond, -NHC(O)-, -C(O)NH-, substituted or unsubstituted
alkylene, or substituted or unsubstituted heteroalkylene.

[0624] Embodiment P76. The compound of any one of embodiments P1 to P72, wherein

L'Ais independently a bond, -NHC(O)-, -C(O)NH-, substituted or unsubstituted C-
Cs alkylene, or substituted or unsubstituted 2 to 8§ membered heteroalkylene;

L'Bis independently a bond, -O-, -NHC(O)-, -C(O)NH-, substituted or unsubstituted
C1-Cs alkylene, substituted or unsubstituted 2 to 8 membered heteroalkylene, or substituted or
unsubstituted phenylene;

L€ is independently a bond, -O-, -NHC(0O)-, -C(O)NH-, substituted or unsubstituted
C1-Cs alkylene, substituted or unsubstituted C»-Csg alkynylene, substituted or substituted or

unsubstituted 2 to 8§ membered heteroalkylene, or substituted or unsubstituted phenylene;
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L' s independently a bond, -O-, -NHC(O)-, -C(O)NH-, substituted or unsubstituted
C1-Cs alkylene, substituted or unsubstituted 2 to 8 membered heteroalkylene, or substituted or
unsubstituted phenylene; and

L'E is independently a bond, -NHC(O)-, -C(O)NH-, substituted or unsubstituted Ci-
Cs alkylene, or substituted or unsubstituted 2 to 8§ membered heteroalkylene.

[0625] Embodiment P77. The compound of any one of embodiments P1 to P72, wherein

L!4is independently unsubstituted C;-Cs alkylene, or unsubstituted 2 to 8 membered
heteroalkylene;

L'B s independently a bond, -O-, -NHC(O)-, -C(O)NH-, unsubstituted C1-Cs
alkylene, unsubstituted C»-Cs alkynylene, unsubstituted 2 to 8 membered heteroalkylene, or
unsubstituted phenylene;

L!€ is independently a bond, -O-, -NHC(O)-, -C(O)NH-, unsubstituted C;-Cs
alkylene, unsubstituted 2 to 8 membered heteroalkylene, or unsubstituted phenylene;

L'P s independently a bond, -O-, -NHC(O)-, —-C(O)NH-, unsubstituted C;1-Cs
alkylene, or unsubstituted 2 to 8 membered heteroalkylene; and

L'E is independently -NHC(O)-.

[0626] Embodiment P78. The compound of one of embodiment P1 to P72, wherein L'is

independently —L''-NH-C(O)- or —L!!-C(0)-NH-, wherein L!! is independently substituted or

unsubstituted C1-Cao alkylene, substituted or unsubstituted 2-20 membered heteroalkylene, or

substituted or unsubstituted 2-20 membered heteroalkenylene.

[0627] Embodiment P79. The compound of one of embodiments P1 to P72, wherein L'is

independently —L''-NH-C(0O)- or —L!!-C(0)-NH-, wherein L!! is substituted or unsubstituted

C1-Csg alkylene.

[0628] Embodiment P80. The compound of one of embodiments P1 to P72, wherein L'is
0] H O

E'/\/\HJJ\H"H o ‘115/\/\([)]/ \\Jf\; JjJJ\/\/\H)I\‘:‘_‘-r o

independently
0 .

[0629] Embodiment P81. The compound of any one of embodiments P1 to P72, wherein
(0] O O

ﬁ,L/\O/\)J\H/\/\ J\;‘ W”JJ\/

N
L'is a bond, H
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T o e

or

[0630] Embodiment P82. The compound of any one of embodiments P1 to P72, wherein
O O
EAO/\)L”/\/\HJ\ S

[0631] Embodiment P82. The compound of any one of embodiments P1 to P81, wherein
L?is independently -NHC(O)-, -C(O)NH-, substituted or unsubstituted alkylene, or

L'is

substituted or unsubstituted heteroalkylene.

[0632] Embodiment P84. The compound of any one of embodiments P1 to P81, wherein
L? is independently -NHC(O)-.

[0633] Embodiment P85. The compound of any one of embodiments P1 to P81, wherein

L s independently a bond, -NHC(O)-, -C(O)NH-, substituted or unsubstituted
alkylene, or substituted or unsubstituted heteroalkylene;

L is independently a bond, -O-, -NHC(O)-, —-C(O)NH-, substituted or unsubstituted
alkylene, substituted or unsubstituted heteroalkylene, or substituted or unsubstituted arylene;

L% is independently a bond, -O-, -NHC(O)-, —-C(O)NH-, substituted or unsubstituted
alkylene, substituted or substituted or unsubstituted heteroalkylene, or substituted or
unsubstituted arylene;

L s independently a bond, -O-, -NHC(O)-, —C(O)NH-, substituted or unsubstituted
alkylene, substituted or unsubstituted heteroalkylene, or substituted or unsubstituted arylene;
and

L% is independently a bond, -NHC(O)-, —-C(O)NH-, substituted or unsubstituted
alkylene, or substituted or unsubstituted heteroalkylene.

[0634] Embodiment P86. The compound of any one of embodiments P1 to P81, wherein

L?4 is independently a bond, -NHC(O)-, —C(O)NH-, substituted or unsubstituted C;-

Cs alkylene, or substituted or unsubstituted 2 to 8 membered heteroalkylene;
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L is independently a bond, -O-, -NHC(O)-, C(O)NH-, substituted or unsubstituted
C1-Cs alkylene, substituted or unsubstituted 2 to 8 membered heteroalkylene, or substituted or
unsubstituted phenylene;

L€ is independently a bond, -O-, -NHC(0O)-, -C(O)NH-, substituted or unsubstituted
C1-Cs alkylene, substituted or unsubstituted C>-Csg alkynylene, substituted or substituted or
unsubstituted 2 to 8§ membered heteroalkylene, or substituted or unsubstituted phenylene;

L% s independently a bond, -O-, -NHC(O)-, -C(O)NH-, substituted or unsubstituted
C1-Cs alkylene, substituted or unsubstituted 2 to 8 membered heteroalkylene, or substituted or
unsubstituted phenylene; and

L is independently a bond, -NHC(O)-, -C(O)NH-, substituted or unsubstituted C;-
Cs alkylene, or substituted or unsubstituted 2 to 8§ membered heteroalkylene.

[0635] Embodiment P87. The compound of any one of embodiments P1 to P81, wherein

LA is independently unsubstituted Ci-Cs alkylene, or unsubstituted 2 to 8 membered
heteroalkylene;

L8 is independently a bond, -O-, -NHC(0O)-, -C(O)NH-, unsubstituted C;-Cs
alkylene, unsubstituted C2-Cs alkynylene, unsubstituted 2 to 8 membered heteroalkylene, or
unsubstituted phenylene;

L>¢ is independently a bond, -O-, -NHC(O)-, -C(O)NH-, unsubstituted C;-Cs
alkylene, unsubstituted 2 to 8 membered heteroalkylene, or unsubstituted phenylene;

L?Pis independently a bond, -O-, -NHC(O)-, -C(O)NH-, unsubstituted C;1-Cs
alkylene, or unsubstituted 2 to 8 membered heteroalkylene; and

L is independently -NHC(O)-.

[0636] Embodiment P88. The compound of one of embodiments P1 to P81, wherein L7is
independently —L'2-NH-C(O)- or —L!>-C(0)-NH-, wherein L'? is substituted or unsubstituted
C1-Cyo alkylene, or substituted or unsubstituted 2-20 membered heteroalkenylene.

[0637] Embodiment P89. The compound of one of embodiments P1 to P81, wherein L?is
independently —L'>-NH-C(O)- or —L!>-C(0)-NH-, wherein L'? is substituted or unsubstituted
Cs-Cs alkylene.
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[0638] Embodiment P90. The compound of one of embodiments P1 to P81, wherein L7is
(@) H O
independently H or o . H , or
:V‘JJ H
0 .
[0639] Embodiment P91. The compound of any one of embodiments P1 to P81, wherein
O

(0] (@]
E/\O/\/lLN/\/\NJ\:‘: WNJ&
H k4 H k4

L7 is a bond, H

ST o e

or

[0640] Embodiment P92. The compound of any one of embodiments P1 to P81, wherein
O (@]
-ILL/\O/\)I\N/V\HJ\ S

[0641] Embodiment P93. The compound of any one of embodiments P1 to P91, wherein
L3 is independently -NHC(O)-, -C(O)NH-, substituted or unsubstituted alkylene, or

L?is

substituted or unsubstituted heteroalkylene.
[0642] Embodiment P94. The compound of any one of embodiments P1 to P91, wherein
L? is independently -NHC(O)-.
[0643] Embodiment P95. The compound of any one of embodiments P1 to P91, wherein
L34 is independently a bond, -NHC(O)-, -C(O)NH-, substituted or unsubstituted
alkylene, or substituted or unsubstituted heteroalkylene;
L3 is independently a bond, -O-, -NHC(O)-, -C(O)NH-, substituted or unsubstituted

alkylene, substituted or unsubstituted heteroalkylene, or substituted or unsubstituted arylene;
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L¢ is independently a bond, -O-, -NHC(0O)-, -C(O)NH-, substituted or unsubstituted
alkylene, substituted or substituted or unsubstituted heteroalkylene, or substituted or
unsubstituted arylene;

L3P s independently a bond, -O-, -NHC(O)-, -C(O)NH-, substituted or unsubstituted
alkylene, substituted or unsubstituted heteroalkylene, or substituted or unsubstituted arylene;
and

L°F is independently a bond, -NHC(O)-, -C(O)NH-, substituted or unsubstituted
alkylene, or substituted or unsubstituted heteroalkylene.

[0644] Embodiment P96. The compound of any one of embodiments P1 to P91, wherein

L34 is independently a bond, -NHC(O)-, —C(O)NH-, substituted or unsubstituted C;-
Cs alkylene, or substituted or unsubstituted 2 to 8§ membered heteroalkylene;

L3 is independently a bond, -O-, -NHC(O)-, -C(O)NH-, substituted or unsubstituted
C1-Cs alkylene, substituted or unsubstituted 2 to 8 membered heteroalkylene, or substituted or
unsubstituted phenylene;

L3¢ is independently a bond, -O-, -NHC(0O)-, -C(O)NH-, substituted or unsubstituted
C1-Cs alkylene, substituted or unsubstituted C>-Csg alkynylene, substituted or substituted or
unsubstituted 2 to 8§ membered heteroalkylene, or substituted or unsubstituted phenylene;

L3P is independently a bond, -O-, -NHC(O)-, -C(O)NH-, substituted or unsubstituted
C1-Cs alkylene, substituted or unsubstituted 2 to 8 membered heteroalkylene, or substituted or
unsubstituted phenylene; and

L3 is independently a bond, -NHC(O)-, -C(O)NH-, substituted or unsubstituted Ci-
Cs alkylene, or substituted or unsubstituted 2 to 8§ membered heteroalkylene.

[0645] Embodiment P97. The compound of any one of embodiments P1 to P91, wherein

L34 is independently unsubstituted Ci-Cs alkylene, or unsubstituted 2 to 8 membered
heteroalkylene;

LB is independently a bond, -O-, -NHC(0O)-, C(O)NH-, unsubstituted C;-Cs
alkylene, unsubstituted C>-Cs alkynylene, unsubstituted 2 to 8 membered heteroalkylene, or
unsubstituted phenylene;

L€ is independently a bond, -O-, -NHC(O)-, -C(O)NH-, unsubstituted C1-Cg
alkylene, unsubstituted 2 to 8 membered heteroalkylene, or unsubstituted phenylene;

L?P is independently a bond, -O-, -NHC(O)-, -C(O)NH-, unsubstituted C;-Cs
alkylene, or unsubstituted 2 to 8 membered heteroalkylene; and

L’ is independently -NHC(O)-.
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[0646] Embodiment P98. The compound of one of embodiments P1 to P91, wherein L3is
independently —L'3-NH-C(0)- or —-L'3-C(O)-NH-, wherein L'? is substituted or unsubstituted
C1-Coo alkylene, or substituted or unsubstituted 2-20 membered heteroalkenylene.

[0647] Embodiment P99. The compound of one of embodiments P1 to P91, wherein L3is
independently —L'*-NH-C(O)- or —L!*-C(0)-NH-, wherein L3 is substituted or unsubstituted
Cs-Cs alkylene.

[0648] Embodiment P100. The compound of one of embodiments P1 to P91, wherein L3is

(@) H O
Ey/\/\HJ\rH_,: N s“1,/\/\I(%/N}‘J-‘.f"ﬁ\/\/\HJ\T‘;ﬁ’Or

independently
:':‘; H

0 .
[0649] Embodiment P101. The compound of any one of embodiments P1 to P91, wherein

(0] (@] (0]
oAy A A Ay

L3 is a bond, H

ST o e

or

[0650] Embodiment P102. The compound of any one of embodiments P1 to P91, wherein
O O
EAO/\)L”/\/\HJ\ S

[0651] Embodiment P103. The compound of any one of embodiments P1 to P101, wherein

L3is

R!is unsubstituted Ci-Cos alkyl.

[0652] Embodiment P104. The compound of any one of embodiments P1 to P101, wherein
R! is unsubstituted Ci1-Cas alkyl.

[0653] Embodiment P105. The compound of any one of embodiments P1 to P101, wherein
R! is unsubstituted Ci1-C7 alkyl.
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[0654] Embodiment P106. The compound of any one of embodiments P1 to P101, wherein
R!is unsubstituted C14-Cis alkyl.

[0655] Embodiment P107. The compound of any one of embodiments P1 to P101, wherein
R! is unsubstituted unbranched Ci-Cas alkyl.

[0656] Embodiment P108. The compound of any one of embodiments P1 to P101, wherein
R!is unsubstituted unbranched C11-Cas alkyl.

[0657] Embodiment P109. The compound of any one of embodiments P1 to P101, wherein
R'is unsubstituted unbranched C1;-C17 alkyl.

[0658] Embodiment P110. The compound of any one of embodiments P1 to P101, wherein
R! is unsubstituted unbranched Ci4-Cis alkyl.

[0659] Embodiment P111. The compound of any one of embodiments P1 to P101, wherein
R! is unsubstituted unbranched saturated Ci-Cas alkyl.

[0660] Embodiment P112. The compound of any one of embodiments P1 to P101, wherein
R! is unsubstituted unbranched saturated C11-Cas alkyl.

[0661] Embodiment P113. The compound of any one of embodiments P1 to P101, wherein
R! is unsubstituted unbranched saturated C11-C17 alkyl.

[0662] Embodiment P114. The compound of any one of embodiments P1 to P101, wherein
R! is unsubstituted unbranched saturated C14-Cis alkyl.

[0663] Embodiment P115. The compound of any one of embodiments P1 to P114, wherein
R? is unsubstituted C;-Cas alkyl.

[0664] Embodiment P116. The compound of any one of embodiments P1 to P114, wherein
R? is unsubstituted Ci1-Cas alkyl.

[0665] Embodiment P117. The compound of any one of embodiments P1 to P114, wherein
R? is unsubstituted Ci1-Cy7 alkyl.

[0666] Embodiment P118. The compound of any one of embodiments P1 to P114, wherein
R? is unsubstituted C14-Cis alkyl.

[0667] Embodiment P119. The compound of any one of embodiments P1 to P114, wherein
R? is unsubstituted unbranched C;-Cas alkyl.

[0668] Embodiment P120. The compound of any one of embodiments P1 to P114, wherein
R? is unsubstituted unbranched C11-Cas alkyl.

[0669] Embodiment P121. The compound of any one of embodiments P1 to P114, wherein
R?is unsubstituted unbranched C1;-C17 alkyl.
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[0670] Embodiment P122. The compound of any one of embodiments P1 to P114, wherein
R? is unsubstituted unbranched C14-Cis alkyl.

[0671] Embodiment P123. The compound of any one of embodiments P1 to P114, wherein
R? is unsubstituted unbranched saturated Ci-Cas alkyl.

[0672] Embodiment P124. The compound of any one of embodiments P1 to P114, wherein
R? is unsubstituted unbranched saturated C11-Cas alkyl.

[0673] Embodiment P125. The compound of any one of embodiments P1 to P114, wherein
R? is unsubstituted unbranched saturated C11-C17 alkyl.

[0674] Embodiment P126. The compound of any one of embodiments P1 to P114, wherein
R? is unsubstituted unbranched saturated C14-Cis alkyl.

[0675] Embodiment P127. The compound of any one of embodiments P1 to P126, wherein
R? is unsubstituted Ci-Cas alkyl.

[0676] Embodiment P128. The compound of any one of embodiments P1 to P126, wherein
R is unsubstituted C11-Cas alkyl.

[0677] Embodiment P129. The compound of any one of embodiments P1 to P126, wherein
R3 is unsubstituted Ci1-Cy7 alkyl.

[0678] Embodiment P130. The compound of any one of embodiments P1 to P126, wherein
R3 is unsubstituted C14-C;s alkyl.

[0679] Embodiment P131. The compound of any one of embodiments P1 to P126, wherein
R3 is unsubstituted unbranched C;-Cas alkyl.

[0680] Embodiment P132. The compound of any one of embodiments P1 to P126, wherein
R?is unsubstituted unbranched C11-Cas alkyl.

[0681] Embodiment P133. The compound of any one of embodiments P1 to P126, wherein
R3is unsubstituted unbranched C1i-Cy7 alkyl.

[0682] Embodiment P134. The compound of any one of embodiments P1 to P126, wherein
R? is unsubstituted unbranched C14-C;s alkyl.

[0683] Embodiment P135. The compound of any one of embodiments P1 to P126, wherein
R3 is unsubstituted unbranched saturated C;-Cas alkyl.

[0684] Embodiment P136. The compound of any one of embodiments P1 to P126, wherein
R is unsubstituted unbranched saturated C11-Cas alkyl.

[0685] Embodiment P137. The compound of any one of embodiments P1 to P126, wherein

R3 is unsubstituted unbranched saturated C11-C17 alkyl.
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[0686] Embodiment P138. The compound of any one of embodiments P1 to P126, wherein
R3 is unsubstituted unbranched saturated C14-Cis alkyl.
[0687] Embodiment P139. The compound of embodiment P1, wherein the compound

comprises a structure of

H H
O H N O N\/\/N R®
N
o-$—o Y ZL YT
OH (0] 0]

o)
Lﬂ/ N ~ N.__R?

! T
wherein the wavy line represents attachment point to the nucleic acid.
[0688] Embodiment P140. A method comprising contacting a cell with a compound of any
one of embodiments P1 to P139.
[0689] Embodiment P141. The method of embodiment P140, wherein contacting occurs in
Vitro.
[0690] Embodiment P142. The method of embodiment P140, wherein the contacting
occurs ex vivo.
[0691] Embodiment P143. The method of embodiment P140, wherein the contacting
occurs in vivo.
[0692] Embodiment P144. A method comprising administering to a subject a compound of
any one of embodiments P1 to P139.
[0693] Embodiment P145. The method of embodiment P144, wherein the subject has a
disease or disorder of the eye, liver, kidney, heart, adipose tissue, lung, muscle or spleen.
[0694] Embodiment P146. A compound of any one of embodiments P1 to P139, for use in
therapy.
[0695] Embodiment P147. A compound of any one of embodiments P1 to P139, for use in
the preparation of a medicament.
[0696] Embodiment P148. A method of introducing a nucleic acid into a cell within a
subject, the method comprising administering to said subject the compound of any one of

embodiments P1 to P139.
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[0697] Embodiment P149. A cell comprising the compound of any one of embodiments P1
to P139.
[0698] Embodiment P150. A pharmaceutical composition comprising a pharmaceutically

acceptable excipient and the compound of embodiment P1.

Additional embodiments

[0699] Embodiment 1. A compound having the structure:

L1_R1

| $—15—1*—| "—C—L3—R3
L2_R2

Lo,

wherein

A is nucleic acid;

L*and L° are independently a bond, -NH-, -O-, -S-, -C(O)-, -NHC(O)-,
-NHC(O)NH-, -C(O)O-, -OC(0O)-, -C(O)NH-, -OPO2-0O-, -OP(S)(0)-O-, -OP(S5)2-O-,
-S(O)2NH-, substituted or unsubstituted alkylene, substituted or unsubstituted heteroalkylene,
substituted or unsubstituted cycloalkylene, substituted or unsubstituted heterocycloalkylene,
substituted or unsubstituted arylene or substituted or unsubstituted heteroarylene;

L’ is independently a bond, substituted or unsubstituted alkylene, substituted or
unsubstituted heteroalkylene, substituted or unsubstituted cycloalkylene, substituted or
unsubstituted heterocycloalkylene, substituted or unsubstituted arylene or substituted or
unsubstituted heteroarylene;

L’ is independently a bond, substituted or unsubstituted alkylene or substituted or
unsubstituted heteroalkylene;

L! is independently a bond, substituted or unsubstituted 2 to 50 membered
heteroalkylene or L'A-L!B-L!C-L!P-L!E;

L? is independently a bond, substituted or unsubstituted 2 to 50 membered
heteroalkylene or L*A-L?B-1.2€-1.2P-%F;

L? is independently a bond, substituted or unsubstituted 2 to 50 membered

heteroalkylene or L*A-L3B-[ 3¢ 3D 3¢,
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LIA LB [IC [ID [IE [2A [2B [2C [ 2D [2E [3A [ 3B [3C 13D anq 3 gre
independently a bond, -NH-, -O-, -S-, -C(O)-, -NHC(O)-, -S(0)2C(O)-, -OPO2-0O-,
-OP(S5)(0)-O-, -OP(S)2-O-, -S(O)NH-, -NHC(O)NH-, -C(0)O-, -OC(0O)-, -C(O)NH-,
substituted or unsubstituted C1-Cas alkylene, substituted or unsubstituted 2 to 25 membered
heteroalkylene, substituted or unsubstituted cycloalkylene, substituted or unsubstituted
heterocycloalkylene, substituted or unsubstituted arylene or substituted or unsubstituted
heteroarylene,

wherein L'A-L!B-L'C-LIP_-L!E is not a bond, substituted or unsubstituted alkylene or a
substituted or unsubstituted heteroalkylene with a terminal carbon atom and at least one of
L', LB, LIC LD or L!E is not a bond or substituted or unsubstituted 2 to 25 membered
heteroalkylene,

wherein L?A-L?B-L2-1.?P_L.%E i5 not a bond, substituted or unsubstituted alkylene or a
substituted or unsubstituted heteroalkylene with a terminal carbon atom and at least one of
L, L?B, L€, L™ or L?" is not a bond or substituted or unsubstituted 2 to 25 membered
heteroalkylene,

wherein L3-L*B-1.3¢-13P-L* is not a bond or substituted or unsubstituted alkylene or
a substituted or unsubstituted heteroalkylene with a terminal carbon atom at least one of L34,
L3, L3¢, L3P or L is not a bond or substituted or unsubstituted 2 to 25 membered
heteroalkylene;

R!, R? and R? are independently unsubstituted C;-C»s alkyl; and

tis an integer from 1 to 5.
[0700] Embodiment 2. The compound of embodiment 1, wherein R', R? and R? are
independently unsubstituted C7-Cao alkyl.
[0701] Provided herein are Embodiments 3 to 141 that are embodiments of the compound
of Embodiment 1 and the same scope as embodiments P1 to P139. Also provided are the
following method embodiments:
[0702] Embodiment 142. A method comprising contacting a cell with a compound of any
one of embodiments 1 to 141.
[0703] Embodiment 143. The method of embodiment 142, wherein contacting occurs in
vitro.
[0704] Embodiment 144. The method of embodiment 142, wherein the contacting occurs

ex vivo.
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[0705] Embodiment 145. The method of embodiment 142, wherein the contacting occurs
in vivo.

[0706] Embodiment 146. A method comprising administering to a subject a compound of
any one of embodiments 1 to 141.

[0707] Embodiment 147. The method of embodiment 146, wherein the subject has a
disease or disorder of the eye, liver, kidney, heart, adipose tissue, lung, muscle or spleen.
[0708] Embodiment 148. A compound of any one of embodiments 1 to 141, for use in
therapy.

[0709] Embodiment 149. A compound of any one of embodiments 1 to 141, for use in
the preparation of a medicament.

[0710] Embodiment 150. A method of introducing a nucleic acid into a cell within a
subject, the method comprising administering to said subject the compound of any one of
embodiments 1 to 141.

[0711] Embodiment 151. A cell comprising the compound of any one of embodiments 1
to 141.

[0712] Embodiment 152. A pharmaceutical composition comprising a pharmaceutically

acceptable excipient and the compound of any one of embodiments 1 to 141.

EXAMPLES
[0713] The following examples are presented to more fully illustrate some embodiments of
the invention. They should not be construed, however, as limiting the scope of the invention.
Variations of these examples within the scope of the claims are within the purview of one
skilled in the art and are considered to fall within the scope of the embodiments as described
and claimed herein. The reader will recognize that the skilled artisan, armed with the present
disclosure and skill in the art, is able to prepare and use the invention without exhaustive

examples.
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Example 1: Synthesis of uptake motifs

Scheme for Synthesis of DTx-14
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Synthesis procedures of DTx-14
[0714] Step I: To a stirred solution of 14-1 (1 mmol) in THF (10 mL) is added glutaric

anhydride (1.2 mmol). The resulting mixture is stirred at room temperature for 16 hours.
The mixture is concentrated in vacuo to yield crude 14-2.

[0715] Steps 2 and 3: To a stirred solution of 14-2 (1 mmol) in acetonitrile (10 mL) is
added K>COs3 (1.2 mmol) and benzyl bromide (1.2 mmol). The resulting mixture is stirred at
room temperature for 16 hours. The mixture is concentrated under reduced pressure,
triturated with diethyl ether, and dried in vacuo. The resulting oil is redissolved in 1,4-
dioxane (10 mL) and treated with formic acid (0.5 mL). The resulting mixture is stirred at
room temperature for 16 hours. The mixture is subsequently concentrated in vacuo to yield
14-3.

[0716] Steps 4 and 5: To a stirred solution of 14-3 (1 mmol) in DMF (5 mL) is added
HBTU (4 mmol), DIPEA (8 mmol) and mono-N-Boc-protected 1,3-diamino propane (4
mmol). The resulting mixture is stirred at room temperature for 16 hours. The mixture is
diluted with DCM, washed with saturated aq. NaHCOs3, dried over Na2SOy, filtered, and
evaporated to an oil, which is subsequently purified by silica gel chromatography. The
resulting material is dissolved with stirring in dichloromethane (5 mL) and treated with
trifluoroacetic acid (0.5 mL). After 1 hour the material is concentrated in vacuo to yield 14-
4.

[0717] Step 6: To a stirred solution of 14-4 (1 mmol) in aqueous ethanol (5 mL) is added
EtsN (6 mmol) and the NHS-ester of palmitic acid (4 mmol). The resulting mixture is stirred
at room temperature for 8 hours. The mixture is subsequently diluted with DCM, washed
with saturated aq. NaHCO3, dried over anhydrous NazSOys, filtered, and concentrated in
vacuo. Purification by silica gel chromatography yields 14-5.

[0718] Step 7: To a stirred solution of 14-5 (1 mmol) in methanol (5 mL) is added Pd/C.
The reaction vessel is maintained with an atmosphere of Ha gas for 10 hours. The reaction
mixture is filtered to remove the Pd/C catalyst. The clarified solution is concentrated in

vacuo, to yield DTx-14-01 as a solid.
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Example 2: Conjugation of uptake motifs to oligonucleotides
Scheme I: Conjugation of an Uptake Motif to the 3 end of an oligonucleotide
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[0719] Scheme I above illustrates the preparation of a single-stranded oligonucleotide (sense
or antisense strand of a double-stranded oligonucleotide) conjugated with a lipid uptake motif
at the 3’ terminus. In summary, 3’-C7-amino CPG beads I-1 (Glen Research, Catalog No. 20-
2958) bearing both DMTr and Fmoc protecting groups are treated with 20% piperidine in DMF
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to afford the free-amino structure I-2. The free-acid form of an uptake motif ([Uptake Motif]-
COOH) is then coupled to I-2 using HATU and DIEA in DMF to produce uptake-motif loaded
CPG beads I-3, which is subsequently treated with dichloroacetic acid (DCA) in toluene to
remove the DMTr protecting group and afford I-4. Oligonucleotide synthesis from the
liberated hydroxyl group is accomplished using standard phosphoramidite chemistry and yields
the CPG-bound conjugated oligonucleotide structure I-5. Subsequent treatment with
ammonium hydroxide and methylamine (AMA) yields the crude conjugated oligonucleotide I-
6. Purification is accomplished through either ion-exchange or reverse-phase chromatography.

Purity and identify are then measured and confirmed by LCMS analysis.
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Scheme II: Conjugation of an Uptake Motif to the 3’ end of an oligonucleotide
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[0720] Scheme II above illustrates the preparation of a single-stranded oligonucleotide
(sense or antisense strand of a double-stranded oligonucleotide) conjugated with a lipid
uptake motif at the 5° terminus. In summary, solid-phase oligonucleotide synthesis is
performed on synthesis support II-1 (CPG, NittoPhase HL, or similar) via standard

phosphoramidite chemistry. The final coupling is with a phosphoramidite (Glen Research,

Catalog No. 10-1906) that incorporates an MMTr-protected six-carbon alkyl amine as shown

in structure II-2. The MMTr protecting group is removed by treatment with DCA in toluene

to yield structure II-3. The free amine is coupled to the Uptake Motif using HATU and
DIEA in DMF to generate the resin-bound conjugated oligonucleotide II-4. Deprotection

using triethylamine in acetonitrile followed by ammonium hydroxide/methylamine (AMA)

yields the crude conjugated oligonucleotide II-5. Purification is accomplished through either
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ion-exchange or reverse-phase chromatography. Purity and identify are then measured and

confirmed by LCMS analysis.
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Scheme III: Double Conjugation of Uptake Motifs at both ends of an oligonucleotide
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[0721] Scheme III above illustrates the preparation of a single-stranded oligonucleotide
(sense or antisense strand of a double-stranded oligonucleotide) conjugated with lipid uptake

motifs at both the 5’ terminus and the 3’ terminus. In summary, 3’-C7-amino CPG beads III-
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1 (Glen Research, Catalog No. 20-2958) bearing both DMTr and Fmoc protecting groups are
treated with 20% piperidine in DMF to afford the free-amino structure ITI-2. The free-acid
form of an uptake motif ([Uptake Motif]-COOH) is then coupled to ITI-2 using HATU and
DIEA in DMF to produce uptake-motif loaded CPG beads III-3, which is subsequently
treated with dichloroacetic acid (DCA) in toluene to remove the DMTr protecting group and
afford III-4. Oligonucleotide synthesis from the liberated hydroxyl group is accomplished
using standard phosphoramidite chemistry. The final coupling is with a phosphoramidite
(Glen Research, Catalog No. 10-1906) that incorporates an MMTr-protected six-carbon alkyl
amine as shown in structure III-5. The MMTr protecting group is removed by treatment with
DCA in toluene to yield structure III-6. The liberated amine is coupled to the second Uptake
Motif using HATU and DIEA in DMF to generate the resin-bound doubly-conjugated
oligonucleotide ITI-7. Subsequent treatment with ammonium hydroxide and methylamine
(AMA) yields the crude doubly-conjugated oligonucleotide III-8. Purification is
accomplished through either ion-exchange or reverse-phase chromatography. Purity and

identify are then measured and confirmed by LCMS analysis.

Example 3: General procedures and methods

Duplex Formation

[0722] For each of the sense strands synthesized by a Scheme provided herein, the
complementary antisense strand was prepared via standard phosphoramidite chemistry,
purified by IE-HPLC, and characterized by MALDI-TOF MS using the [M+H] peak. The
duplex was formed by mixing equal molar equivalents of the sense strand and antisense
strand, heating to 90 °C for 5 minutes, and then slowly cooling to room temperature. Duplex
formation was confirmed by non-denaturing PAGE.

Cell Culture

[0723] HUVEC cells were purchased from Cell Applications (San Diego, CA) and cultured
in their proprietary HUVEC cell media containing 2% serum, 100 U/mL penicillin and 100
mg/mL streptomycin.

Free Uptake Experiments

[0724] HUVEC cells were plated at 10,000 cells/well on 96 well collagen-coated plates.

The day after plating, the HUVEC media was removed and the cells were washed twice with
PBS containing calcium and magnesium. Following the last wash, cells were incubated with

compounds at various concentrations in serum free HUVEC media for 24 hours. After 24
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hours, compound containing media was removed and replaced with normal HUVEC media
for 24 additional hours. Cells were then washed twice with PBS containing calcium and
magnesium and then prepared for RNA isolation according to the manufacturer’s protocol
(see above). In an alternative paradigm when the effect of albumin was not of interest, cells
were incubated with compounds at various concentrations in normal HUVEC media
containing 2% serum for 48 hours. After 48 hours, cells were washed twice with PBS
containing calcium and magnesium and then prepared for RNA isolation according to the
manufacturer’s protocol (see below).

RNA Isolation. Reverse Transcription and Quantitative PCR

[0725] RNA was isolated utilizing the RNeasy 96 kit (Qiagen) according to the
manufacturer’s protocol. It was reverse transcribed to cDNA utilizing random primers and
the high-capacity cDNA reverse transcription kit (ThermoFisher Scientific) in a SimpliAmp
thermal cycler (ThermoFisher Scientific) according to manufacturer’s instructions.
Quantitative PCR was performed utilizing gene-specific primers (Thermofisher Scientific;
IDTDNA), TagMan probes (Thermofisher Scientific; IDTDNA) and TagMan fast universal
PCR master mix (Thermofisher scientific) on a StepOnePlus real-time PCR system
(Thermofisher scientific) according to manufacturer’s instructions. For analysis of
quantitative PCR, mRNA expression was normalized to the expression of either 18s rRNA,
B—actin or HPRT1 mRNA (housekeeping genes) utilizing the relative CT method according
to the best practices proposed in Nature Protocols (Schmittgen, T.D. & Livak, K.J. Analyzing
real-time PCR data by the comparative C(T) method. Nat Protoc 3, 1101-1108 (2008)).

Systemic Delivery Studies

[0726] Following acclimatization for 7 days, mice were weighed the night before the study
and sorted into groups based on body weight. The day of study initiation, the mice were
injected with PBS or the compound of interest via intravenous injection. The dosing
paradigm and duration of study are provided in the biological data section. After a period of
time, the mice were euthanized by CO2 asphyxiation followed by secondary confirmation of
euthanasia via cervical dislocation seven days following either a single injection or seven
days following the last dose when repeated injections were utilized. The tissues of interest
were then removed and 30-300 mg placed in RNALater immediately following dissection.
24 hours later, the tissue was removed from the RNALater, blotted dry and placed into trizol
in tubes containing lysing matrix D beads from MPBiomedical. The tissue was homogenized

using the MPBio FastPrep-24 system. Chloroform extraction was then performed by adding
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0.2 mL per 1 mL of Trizol. Samples were mixed thoroughly, spun at max speed in a
microcentrifuge at 4° C for 15 minutes and the aqueous layer. The RNA was then precipitated
by adding 1.5 volumes of absolute ethanol to the aqueous phase. The precipitated RNA was
then purified utilizing the RNeasy 96 kit from Qiagen according to the manufacturer’s

instructions, substituting RLT buffer for RW1 buffer.

Example 4: Testing of conjugated compounds in cell culture

[0727] Uptake motifs described herein comprising three long chain fatty acids were tested
for their ability to facilitate uptake of the conjugated siRNA into cells, relative to a
structurally distinct uptake motif, without the aid of any transfection reagent.

[0728] Several different uptake motifs were conjugated to the sense strand of an siRNA
targeting PTEN. The siRNA nucleobase sequence and chemical modifications are shown in
Table A, where a nucleotide followed by the subscript “F” is a 2’-fluoro nucleotide, a
nucleotide followed by the subscript “M” is a 2°-O-methyl nucleotide, and a nucleotide
without a subscript is a beta-D-deoxyribonucleotide, a superscript “S” is a phosphorothioate
internucleotide linkage, and all other internucleotide linkages are phosphodiester
internucleotide linkages. A hydroxyl group is present at the terminal 5’ carbon of the sense
strand. A phosphate group is present at the terminal 5° carbon and a hydroxyl group is present
at the terminal 3’ carbon of the antisense strand.

Table A: PTEN siRNA Nucleotide Sequence and Chemistry

Nucleotide Sequence (5’ to 3°) SEQ ID
NO:
Sense Gr® A UG AR UG el U UmGrAmArAnCrluAs U Us 3
strand
Arsltt;:rslrcllse A AP UmA Gy U U UrCmAr A AR M AR MCEA U TOT 2

[0729] Table B illustrates the uptake motif structures, each containing three LCFA moieties
that were conjugated to an uptake motif through a linker as shown in the structure below,
where the wavy line represents attachement of the phosphate group to the 3* carbon of the 3’-
terminal nucleotide of the sense strand of the PTEN siRNA. R!, R? and R? indicate the long

chain fatty acids for each uptake motif.
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Table B: Uptake Motif-Conjugated siRNA

Compound ID Uptake 1 2 3
Motif R R R
DT-000815 DTx-14-02 C7 C7 C7
DT-000816 DTx-14-03 C9 C9 C9
DT-000817 DTx-14-04 | Cl11 Cl11 Cl11
DT-000818 DTx-14-05 | CI13 C13 C13
DT-000819 DTx-14-01 C15 C15 C15

[0730] Also tested was the PTEN siRNA conjugated to the uptake motif DTx-01-08, which
has a scaffold structure different than that of the DTx-14 scaffold described herein, and also
comprises only two LCFA motifs. DTx-01-08 has the following structure and was connected
to the 3’ terminal carbon of the sense strand via a C7 linker:

f\/\/\/nm/\/\/\/\/\/\/\/

HN___O 0]

\C\/\/\/\/\/\/

[0731] Free uptake experiments were performed in HUVEC cells by incubating the cells
with PBS or compound for 48 hours. RNA was then isolated and the mean PTEN mRNA
expression across 4 replicates per treatment quantified by QT-PCR. In PBS-treated cells, the
PTEN expression was 100.9% (S.E.M. =2.83). The mean PTEN mRNA expression in
compound-treated cells is shown in Table C.
[0732] As shown in Table C, the activity of a triple-fatty acid uptake motif depends on the

length of the fatty acid. DT-000817 and DT-000818 exhibited the greatest activity. Notably,
DT-000819 was substantially less active than DT-000337.
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Table C: Improved in vitro Activity with Certain Triple Fatty Acid Uptake Motifs

Fatty Acid 3nM 30nM 300 nM

Lengths
R! R? R? Mean | SEM |Mean | SEM | Mean | SEM
DT-000337 70.3 |029 [17.9 |121 [0.18 |[0.04

DT-000815 | C7 C7 C7 92.6 6.88 84.0 1.57 70.9 2.55
DT-000816 | C9 C9 C9 104.1 | 3.15 101.5 | 4.87 37.4 3.15
DT-000817 | C11 | Cl11 [C11 |72.6 1.98 47.2 0.65 0.94 0.06
DT-000818 | C13 | C13 [ CI13 | 83.2 2.51 43.6 2.10 1.37 0.07
DT-000819 | C15 | C15 | C15 |96.1 6.87 75.2 4.64 24.6 1.39

[0733] The three most active compounds in the HUVEC free uptake experiment were
tested in vivo. C57B16/J mice were injected intravenously with a single dose of either PBS,
10 mg/kg or 30 mg/kg of siRNAs containing uptake motifs. Seven days following injection,
mice were euthanized. Heart, quadricep muscle, diaphragm, tibialis anterior (TA) muscle,
liver and kidney tissues were collected for RNA extraction. Mean repression of PTEN mRNA
expression was calculated from 4-5 animals per treatment.

[0734] The results for heart, quadricep, diaphragm, TA muscle, liver and kidney are shown
in Tables D through I. The activity of DT-000817 was similar to that of DT-000337 in all
tissues but kidney, where DT-000337 was slightly more active. Compounds DT-000818 and
DT-000819 were similarly active in all tissues, and slightly less active than DT-000817.
These results demonstrate that for the structure provided herein, in vivo activity varies

depending upon the length of the fatty acids comprised in the uptake motif.

Table D: Activity in Heart with Certain Triple Fatty Acid Uptake Motifs

Figl{g‘;f;d Vehicle 10 mg/kg 30 mg/ke
R! R? R?® | Mean | SEM | Mean | SEM | Mean | SEM

PBS 100.9 | 7.14 -- - -- -
DT-000337 689 | 539 | 415 | 2.11
DT-000817 | C11 | C11 | Cl11 - - 662 | 374 | 46.6 | 3.26
DT-000818 | C13 | C13 | C13 - -- 859 | 5.16 | 56.1 | 0.90
DT-000819 | C15 | C15 | C15 - - 822 | 521 | 59.1 | 6.40
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Table E: Activity in Quadricep Muscle with Certain Triple Fatty Acid Uptake Motifs

Figl{g‘;f;d Vehicle 10 mg/kg 30 mg/ke
R! R? R?® | Mean | SEM | Mean | SEM | Mean | SEM

PBS 100.1 | 2.48 -- - - -
DT-000337 69.1 | 2.84 | 444 | 254
DT-000817 | C11 | C11 | Cl11 - - 68.9 | 222 | 404 | 2.10
DT-000818 | C13 | C13 | C13 - - 90.6 | 528 | 65.1 | 4.35
DT-000819 | C15 | C15 | C15 - - 863 | 7.68 | 740 | 6.36

Table F: Activity in Diaphragm with Certain Triple Fatty Acid Uptake Motifs

Fitetl{g‘;f;d Vehicle 10 mg/kg 30 mg/kg
R! R? R?® | Mean | SEM | Mean | SEM | Mean | SEM

PBS 102.0 | 10.0 -- - - --
DT-000337 549 | 931 | 458 | 3.08
DT-000817 | C11 | C11 | Cl11 - -- 597 | 572 | 543 | 2.84
DT-000818 | C13 | C13 | C13 - - 788 | 620 | 503 | 2.13
DT-000819 | C15 | C15 | C15 - - 76.9 | 1040 | 777 | 5.37

Table G: Activity in TA Muscle with Certain Triple Fatty Acid Uptake Motifs

Fi?ﬁgﬁf;d Vehicle 10 mg/kg 30 mg/kg
R! R? R?® | Mean | SEM | Mean | SEM | Mean | SEM

PBS 100.5 | 5.11 -- - - -
DT-000337 826 | 529 | 559 | 5.15
DT-000817 | C11 | C11 | Cl11 - - 923 | 270 | 552 | 3.15
DT-000818 | C13 | C13 | C13 - - 100.2 | 391 | 80.6 | 3.46
DT-000819 | C15 | C15 | C15 - - 1134 | 377 | 100.3 | 3.78

Table H: Activity in Liver with Certain Triple Fatty Acid Uptake Motifs

Fi?l{g‘t‘lf;d Vehicle 10 mg/kg 30 mg/kg
R! R? R?® | Mean | SEM | Mean | SEM | Mean | SEM

PBS 100.3 | 3.69 -- - - -
DT-000337 12.1 | 0.70 7.5 0.39
DT-000817 | C11 | C11 | C11 - - 182 | 221 9.2 0.39
DT-000818 | C13 | C13 | C13 - - 163 | 1.10 8.6 0.40
DT-000819 | C15 | C15 | C15 - - 158 | 098 | 102 | 071
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Table I: Activity in Kidney with Certain Triple Fatty Acid Uptake Motifs

Figl{g‘;f;d Vehicle 10 mg/kg 30 mg/ke
R! R? R?® | Mean | SEM | Mean | SEM | Mean | SEM

PBS 100.3 | 3.72 -- - - -
DT-000337 689 | 539 | 415 | 2.11
DT-000817 | C11 | C11 | Cl11 - - 99.1 | 2.09 | 98.8 | 5.17
DT-000818 | C13 | C13 | C13 - - 111.6 | 7.64 | 101.6 | 6.6
DT-000819 | C15 | C15 | C15 - - 1259 | 597 | 955 | 4.49
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WHAT IS CLAIMED 1S:

1. A compound having the structure:

wherein

A is nucleic acid;

L*and LS are independently a bond, -NH-, -O-, -S-, -C(O)-, -NHC(O)-,
-NHC(O)NH-, -C(0)O-, -OC(0)-, -C(O)NH-, -OPO»-O-, -OP(S)(0O)-O-, -OP(S)2-O-,
-S(0)2NH-, substituted or unsubstituted alkylene, substituted or unsubstituted heteroalkylene,
substituted or unsubstituted cycloalkylene, substituted or unsubstituted heterocycloalkylene,
substituted or unsubstituted arylene or substituted or unsubstituted heteroarylene;

L’ is independently a bond, substituted or unsubstituted alkylene, substituted or
unsubstituted heteroalkylene, substituted or unsubstituted cycloalkylene, substituted or
unsubstituted heterocycloalkylene, substituted or unsubstituted arylene or substituted or
unsubstituted heteroarylene;

L’ is independently a bond, substituted or unsubstituted alkylene or substituted or
unsubstituted heteroalkylene;

L' is independently a bond, substituted or unsubstituted 2 to 50 membered
heteroalkylene or L'A-L!B-L!C-L!P-!E;

L? is independently a bond, substituted or unsubstituted 2 to 50 membered
heteroalkylene or L*A-L*B-1.2€-.2P-.%;

L? is independently a bond, substituted or unsubstituted 2 to 50 membered
heteroalkylene or L3A-L3B-1 3¢ 3P %,

LIA LB [IC [ID [IE [2A [2B [2C [2D [2E [3A [ 3B 3C 13D 043 gre
independently a bond, -NH-, -O-, -S-, -C(O)-, -NHC(O)-, -S(0)2C(O)-, -OPO2-0O-,
-OP(S)(0)-O-, -OP(S)2-O-, -S(O)NH-, -NHC(O)NH-, -C(0)O-, -OC(0O)-, -C(O)NH-,

substituted or unsubstituted C1-Css alkylene, substituted or unsubstituted 2 to 25 membered
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heteroalkylene, substituted or unsubstituted cycloalkylene, substituted or unsubstituted
heterocycloalkylene, substituted or unsubstituted arylene or substituted or unsubstituted
heteroarylene,

wherein L'A-L!B-LIC.LIP_L!E j5 not a bond, substituted or unsubstituted alkylene or a
substituted or unsubstituted heteroalkylene with a terminal carbon atom and at least one of
L', LB, LIC 1P or L'E is not a bond or substituted or unsubstituted 2 to 25 membered
heteroalkylene,

wherein L2A-L?B-L.2C-1.P-L%€ is not a bond, substituted or unsubstituted alkylene or a
substituted or unsubstituted heteroalkylene with a terminal carbon atom and at least one of
L2, L2, 1L.2C, 1.2° or L?® is not a bond or substituted or unsubstituted 2 to 25 membered
heteroalkylene,

wherein L*A-L*B-L3¢-L3P_L*E is not a bond or substituted or unsubstituted alkylene or
a substituted or unsubstituted heteroalkylene with a terminal carbon atom at least one of L34,
L3, L3¢, L3P or L is not a bond or substituted or unsubstituted 2 to 25 membered
heteroalkylene;

R!, R? and R? are independently unsubstituted C1-Cas alkyl; and

tis an integer from 1 to 5.

2. The compound of claim 1, wherein R!, R? and R? are independently

unsubstituted C7-Cao alkyl.

3. A compound having the structure:

Lo,
wherein
A is nucleic acid;
L*and L are independently a bond, -NH-, -O-, -S-, -C(O)-, -NHC(O)-,
-NHC(O)NH-, -C(0)O-, -OC(0O)-, -C(O)NH-, -OPO2-O-, -OP(S)(0O)-O-, -OP(S)2-O-,
-S(O)2NH-, substituted or unsubstituted alkylene, substituted or unsubstituted heteroalkylene,
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substituted or unsubstituted cycloalkylene, substituted or unsubstituted heterocycloalkylene,
substituted or unsubstituted arylene or substituted or unsubstituted heteroarylene;

L’ is independently a bond, substituted or unsubstituted alkylene, substituted or
unsubstituted heteroalkylene, substituted or unsubstituted cycloalkylene, substituted or
unsubstituted heterocycloalkylene, substituted or unsubstituted arylene or substituted or
unsubstituted heteroarylene;

L’ is independently a bond, substituted or unsubstituted alkylene or substituted or
unsubstituted heteroalkylene;

L' is independently a bond, substituted or unsubstituted 2 to 50 membered
heteroalkylene or L'A-L!B-LIC.LIP_L &

L? is independently a bond, substituted or unsubstituted 2 to 50 membered
heteroalkylene or L?A-1.2B- 2C.1 2P 2E;

L3 is independently a bond, substituted or unsubstituted 2 to 50 membered
heteroalkylene or L3*-L3B-13¢-3P- %,

LIA LB [IC [ID [IE [2A [2B [2C [2D [2E [3A 3B [3C 13D anq 3 gre
independently a bond, -NH-, -O-, -S-, -C(O)-, -NHC(O)-, -S(0)2C(O)-, -OPO2-0O-,
-OP(S5)(0)-0O-, -OP(S)2-O-, -S(O)NH-, -NHC(O)NH-, -C(0)O-, -OC(0O)-, -C(O)NH-,
substituted or unsubstituted C;-Cas alkylene, substituted or unsubstituted 2 to 25 membered
heteroalkylene, substituted or unsubstituted cycloalkylene, substituted or unsubstituted
heterocycloalkylene, substituted or unsubstituted arylene or substituted or unsubstituted
heteroarylene,

wherein L'A-L!B-L'°_L!'P-L'E is not a bond, substituted or unsubstituted alkylene or a
substituted or unsubstituted heteroalkylene with a terminal carbon atom and at least one of
L', LB, LIC LD or L'E is not a bond or substituted or unsubstituted 2 to 25 membered
heteroalkylene,

wherein L?A-L?B-L2-L?P_L?E is not a bond, substituted or unsubstituted alkylene or a
substituted or unsubstituted heteroalkylene with a terminal carbon atom and at least one of
L, L2, L€, L or L?* is not a bond or substituted or unsubstituted 2 to 25 membered
heteroalkylene,

wherein L3*-L*B-1.3¢-13P-L*F is not a bond or substituted or unsubstituted alkylene or
a substituted or unsubstituted heteroalkylene with a terminal carbon atom at least one of L34,
L38, 13C, L3P or L3 is not a bond or substituted or unsubstituted 2 to 25 membered

heteroalkylene;
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R!, R? and R? are independently unsubstituted Cs-Cao alkyl; and

tis an integer from 1 to 5.

4. The compound of claim 3, wherein L!, L? and L? are independently subsituted

or unsubstituted 2 to 50 membered heteroalkylene.

5. The compound of claim 3, wherein L!, L? and L? are independently R'°-
substituted or unsubstituted 2 to 50 membered heteroalkylene, wherein R' is oxo, hydroxyl,

or unsubstituted C1-Cy4 alkyl.

6. The compound of claim 3, wherein tis 1.
7. The compound of claim 3, wherein t is 2.
8. The compound of claim 3, wherein t is 3.
9. The compound of claim 3, wherein A is a double-stranded nucleic acid, or a

single-stranded nucleic acid.

10. The compound of claim 9, wherein the double-stranded nucleic acid is a small

interfering RNA, a short hairpin RNA or a microRNA mimic.

11. The compound of claim 9, wherein the single-stranded nucleic acid is a single-
strand small interfering RNA, an RNaseH oligonucleotide, an anti-microRNA
oligonucleotide, a steric blocking oligonucleotide, exon-skipping oligonucleotide, a CRISPR

guide RNA, or an aptamer.

12. The compound of claim 3, wherein the nucleic acid of A is comprises one or

more modified nucleotides.

13. The compound of claim 3, wherein the nucleic acid comprises one or more

modified sugar moieties.

14. The compound of claim 12, wherein the modified sugar moiety comprises a 2’

modification or an unlocked sugar modification.
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15. The compound of claim 14, wherein the 2’-modification is selected from 2’-
fluoro modification, 2’-O-methyl modification, a 2’-O-methoxyethyl, and a bicyclic sugar

modification.

16. The compound of claim 15, wherein the bicyclic sugar modification is selected
from a 4’-CH(CH3)-O-2’ linkage, a 4'-({_Hz)>-(3-2" linkage, a 4'-CH{CH>-OMe)-(3-2' linkage,
4’-CH»>-N(CH3)-O-2’ linkage, and 4’-CH2-N(H)-O-2" linkage.

17. The compound of claim 13, wherein the modified sugar moiety is a

morpholino moiety.

18. The compound of claim 3, wherein the nucleic acid comprises one or more

modified internucleotide linkages.

19. The compound of claim 18, wherein the modified internucleotide linkage

selected from a phosphorothioate linkage and a phosphorodiamidite linkage.

20. The compound of claim 12, wherein the nucleic acid comprises a hydroxyl

group, a phosphate group, or modified phosphate group.

21. The compound of claim 20, wherein the modified phosphate group is a 5°-(E)-
vinylphosphonate.

22. The compound of claim 3, wherein the nucleic acid is a double-stranded
nucleic acid comprising an antisense strand hybridized to a sense strand, and wherein each of

the antisense strand and sense strand is independently 15 to 30 nucleotides in length.

23. The compound of claim 22, wherein each of the antisense strand and sense

strand is independently 17 to 25 nucleotides in length.

24, The compound of claim 22, wherein each of the antisense strand and sense

strand is independently 19 to 23 nucleotides in length.

25. The compound of claim 3, wherein the nucleic acid is a single-stranded

nucleic acid and the single-stranded nucleic acid is 8 to 30 nucleotides in length.

274



WO 2023/086978 PCT/US2022/079788

26. The compound of claim 25, wherein the single-stranded nucleic acid is 12 to

25 nucleotides in length.

217. The compound of claim 25, wherein the single-stranded nucleic acid is 15 to

25 nucleotides in length.

28. The compound of claim 25, wherein the single-stranded nucleic acid is 17 to

23 nucleotides in length.

29. The compound of claim 9, wherein one L° is attached to a 3° carbon of the

double-stranded nucleic acid or single-stranded nucleic acid.

30. The compound of claim 29, wherein the 3’ carbon is the 3’ carbon of a 3’

terminal nucleotide.

31. The compound of claim 9, wherein one L is attached to a 5° carbon of the

double-stranded nucleic acid or single-stranded nucleic acid.

32. The compound of claim 31, wherein the 5’ carbon is the 5° carbon of a 5°

terminal nucleotide.

33. The compound of claim 9, wherein one L° is attached to a 2’ carbon of the

double-stranded nucleic acid or single-stranded nucleic acid.

34. The compound of claim 9, wherein one LS is attached to an oxygen of 2’

hydroxy of the double-stranded nucleic acid or single-stranded nucleic acid.

35. The compound of claim 9, wherein the double-stranded nucleic acid or single-
stranded nucleic acid comprises a morpholino moiety, and one L° is attached to a 3’ nitrogen

of morpholino moiety.

36. The compound of claim 9, wherein the double-stranded nucleic acid or single-
stranded nucleic acid comprises a morpholino moiety, and one L is attached to a 6” carbon of

the morpholino moiety.

37. The compound of claim 9, wherein one L° is attached to a nucleobase of the

double-stranded nucleic acid or single-stranded nucleic acid.
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38. The compound of claim 3, wherein L* and LS are independently a bond, -NH-,
-O-, -S-, -C(0O)-, -NHC(O)-, -NHC(O)NH-, -C(0)O-, -OC(0O)-, -C(O)NH-, -OPO>-0O-,
-OP(S)(0)-O-, -OP(S)2-0O-, -S(0)2NH-, substituted or unsubstituted alkylene or substituted or

unsubstituted heteroalkylene.

39. The compound of claim 3, wherein L* and LS are independently a bond, -NH-,
-O-, -S-, -C(0O)-, -NHC(O)-, -NHC(O)NH-, -C(O)0O-, -OC(0)-, -C(O)NH-, -OPO,-O-,
-OP(S)(0)-O-, -OP(S)2-O-, -S(0)2NH-, substituted or unsubstituted C1-Cs alkylene or

substituted or unsubstituted 2 to 8 membered heteroalkylene.

40. The compound of claim 3, wherein L* and L% are independently -NH-, -O-,
-S-, -C(0)-, -NHC(O)-, -NHC(O)NH-, -C(0)O-, -OC(0)-, -C(O)NH-, -OPO,-O-,
-OP(S)(0)-0-, -OP(S),-0-, -S(0):NH-, R*-substituted or unsubstituted Ci-Cs alkylene, or
R?°-substituted or unsubstituted 2 to 8 membered heteroalkylene, wherein R% is oxo,

hydroxyl, or substituted or unsubstituted C;-C4 alkyl.

41. The compound of claim 40, wherein R?® is oxo, hydroxyl, or unsubstituted C;-
C4 alkyl.
o
e
42. The compound of claim 3, wherein L is independently H .

43. The compound of claim 3, wherein L° is independently -OPO»-O-.
44, The compound of claim 3, wherein LS is independently —O-.

45. The compound of claim 3, wherein L* is independently substituted or

unsubstituted alkylene, or substituted or unsubstituted hetoeroalkylene.

46. The compound of claim 3, wherein L* is independently —-L'*-NH-C(O)- or
~L%-C(0)-NH-, wherein L' is independently substituted or unsubstituted Ci-Cao alkylene, or

substituted or unsubstituted 2-20 membered heteroalkenylene.

47. The compound of claim 3, wherein L* is independently —~L'*-NH-C(O)- or
~L!*-C(0)-NH-, wherein L!'*is substituted or unsubstituted C;-Cs alkylene.
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O

48. The compound of claim 3, wherein L* is independently H ,

H 0 H

N N

0 , H ,or ) .
49. The compound of claim 3, wherein L? is substituted or unsubstituted C;-Cs
alkylene, or substituted or unsubstituted 2 to 8 membered heteroalkylene.

50. The compound of claim 3, wherein L? is substituted or unsubstituted C3-Cs

cycloalkylene, or substituted or unsubstituted 4 to 6 membered heterocycloalkylene.

51. The compound of claim 3, wherein L is substituted or unsubstituted

phenylene, or substituted or unsubstituted 4 to 6 heteroarylene.
52. The compound of claim 3, wherein L’ is independently a bond.

53. The compound of claim 3, wherein L’ is independently substituted or

unsubstituted C1-Csg alkylene, or substituted or unsubstituted 2 to 8 membered heteroalkylene.
54. The compound of claim 3, wherein L is independently a bond.

55. The compound of claim 3, wherein L’ is independently —-L'"-NH-C(O)- or
~LY-C(0)-NH-, wherein L!” is independently substituted or unsubstituted C;-Cao alkylene,
substituted or unsubstituted 2-20 membered heteroalkylene, or substituted or unsubstituted 2-

20 membered heteroalkenylene.

56.  The compound of claim 3, wherein L’ is independently —L.!"-NH-C(O)- or
—L'7-C(0)-NH-, wherein L!” is substituted or unsubstituted Ci-Cs alkylene.

57. The compound of claim 3, wherein L7 is independently -NHC(O)-.
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O
58. The compound of claim 3, wherein L is independently H ,
H 0 H
N N
0 , H ,or o .
59.  The compound of claim 3, wherein —L%-L*-L*- is independently a bond, or

subsituted or unsubstituted 2 to 50 membered heteroalkylene.

60. The compound of claim 3, wherein —L°-L%-L*- is R!!-substituted or
unsubstituted 2 to 50 membered heteroalkylene, wherein R!! is oxo, hydroxyl, or

unsubstituted C1-Cy alkyl.

61.  The compound of claim 3, wherein —LS-L-L*- is independently —L!°-NH-
C(0), or —L'°-C(0)-NH-, wherein L'° is independently substituted or unsubstituted C;-Cao
alkylene, substituted or unsubstituted heteroalkylene, or substituted or unsubstituted 2-20

membered heteroalkenylene.

62. The compound of claim 3, wherein — LS-L3-L*- is independently —L'°-NH-
C(0)- or —-L'°-C(0)-NH-, wherein L is substituted or unsubstituted C;-Cs alkylene.

63.  The compound of claim 3, wherein — L®-L°-L*- is independently
%/\/\N)J\;ﬁé/\/\g};fﬁ\/\/\h‘kf W\g/:’f
H , , H ,or )

64.  The compound of claim 3, wherein —L5-L3-L*- is independently—O-L!'°-NH-
C(0)- or —O-L!°-C(0)-NH-, wherein L'° is independently substituted or unsubstituted C;1-Cao

alkylene, or substituted or unsubstituted 2-20 membered heteroalkenylene.

65.  The compound of claim 3, wherein —L-L>-L*- is independently —O-L'°-NH-
C(0)-, or —O-L!°-C(0)-NH-, wherein L' is substituted or unsubstituted Ci-Cs alkylene.
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66.  The compound of claim 3, wherein —L5-L-L*- is independently
HO
|-i)j\/\/\ i OMH
\© v X 4
H , (o]

?

HO O O O
*LLH/OJ\/\/\HJ\/\/”\N%’ \{OVW\H)K/

\(0\/\/\/@/“\;

67.  The compound of claim 3, wherein —LS-L’-L*- is independently -OPQ»-O-L!°-
NH-C(0)- or -OPO,-O-L'°-C(0)-NH-, wherein L' is independently substituted or
unsubstituted Ci-Cazo alkylene, or substituted or unsubstituted 2-20 membered

heteroalkenylene.

68. The compound of claim 3, wherein —L°-L%-L*- is independently -OPO,-O-L!°-
NH-C(0O)- or -OPO,-O-L!'°-C(0)-NH-, wherein L' is substituted or unsubstituted C;-Cs

alkylene.
69. The compound of claim 3, wherein ~L°-L>-L*- is independently
HO
Hjj\/\/\ i N
0. -0 0.,-0 N
\Ox Y Ok ¥
90 (6] @O (@)
HO 0 0
~0.__.0 J\/\/”\ -
i O'P\\O H N %, OZP\’O\/\/\/\HJ\/
© , © %% , or
O...0 H
¢ o:’ P\’O \/\/\/\[f Y
¢S] O
70.  The compound of claim 3, wherein —LS-L-L*- is independently
|-5\/\/\ i
O\ /O O\ /O\/\/\/\
O Y O Y
@O O H @O 0] H
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|-i)J\/\/\ i i "o o
/O\ ~ )l\/\/u\ -
wOR y o
@O @) H \( ”
_0 J\/\/U\ :’777 O~ Jy

N N N
hLLH H , or \/ H and is attached to

a 3’ carbon of the double-stranded nucleic acid or single-stranded nucleic acid.

71. The compound of claim 70, wherein the 3’ carbon is the 3’ carbon of a 3’

terminal nucleotide.

72.  The compound of claim 3, wherein —LS-L-L*- is independently
o _O.__ H 2

‘Y ,P\\O NJ\/ R ,P\\O H N %,

@O ’ @O (0] ’

O HO
\(O\P/O\/\/\/\N& \J\/\/\ i
R\ (@] J&
H N
o0 © ' N

-11{0 NJ\/\/U\N}S \(O\/\/\/\N& '
H , or H and is attached to

a5’ carbon of the double-stranded nucleic acid or single-stranded nucleic acid.

73. The compound of claim 72, wherein the 5’ carbon is the 5° carbon of a 5°

terminal nucleotide.

74. The compound of claim 3, wherein ~L°-L>-L*- is independently

§

\/\/\/\

/\/\If NJ\/
(o]

stranded nucleic acid or single-stranded nucleic acid.

and is attached to a nucleotide base of the double-

75. The compound of claim 3, wherein L!is independently -NHC(O)-, -C(O)NH-,

substituted or unsubstituted alkylene, or substituted or unsubstituted heteroalkylene.

76. The compound of claim 3, wherein L! is independently -NHC(O)-.
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77. The compound of claim 3, wherein

L'Ais independently a bond, -NHC(O)-, -C(O)NH-, substituted or unsubstituted
alkylene, or substituted or unsubstituted heteroalkylene;

L'Bis independently a bond, -O-, -NHC(O)-, C(O)NH-, substituted or unsubstituted
alkylene, substituted or unsubstituted heteroalkylene, or substituted or unsubstituted arylene;

L'Cis independently a bond, -O-, -NHC(O)-, —-C(O)NH-, substituted or unsubstituted
alkylene, substituted or substituted or unsubstituted heteroalkylene, or substituted or
unsubstituted arylene;

L'P s independently a bond, -O-, -NHC(O)-, -C(O)NH-, substituted or unsubstituted
alkylene, substituted or unsubstituted heteroalkylene, or substituted or unsubstituted arylene;
and

L!E is independently a bond, -NHC(O)-, -C(O)NH-, substituted or unsubstituted

alkylene, or substituted or unsubstituted heteroalkylene.

78. The compound of claim 3, wherein

L!4 is independently a bond, -NHC(O)-, —C(O)NH-, substituted or unsubstituted C;-
Cs alkylene, or substituted or unsubstituted 2 to 8 membered heteroalkylene;

L'Bis independently a bond, -O-, -NHC(O)-, -C(O)NH-, substituted or unsubstituted
C1-Cs alkylene, substituted or unsubstituted 2 to 8 membered heteroalkylene, or substituted or
unsubstituted phenylene;

L!€ is independently a bond, -O-, -NHC(O)-, -C(O)NH-, substituted or unsubstituted
C1-Cs alkylene, substituted or unsubstituted C2-Cs alkynylene, substituted or substituted or
unsubstituted 2 to 8§ membered heteroalkylene, or substituted or unsubstituted phenylene;

L' s independently a bond, -O-, -NHC(O)-, —C(O)NH-, substituted or unsubstituted
C1-Cs alkylene, substituted or unsubstituted 2 to 8 membered heteroalkylene, or substituted or
unsubstituted phenylene; and

L't is independently a bond, -NHC(O)-, -C(O)NH-, substituted or unsubstituted C;-

Cs alkylene, or substituted or unsubstituted 2 to 8§ membered heteroalkylene.

79. The compound of claim 3, wherein
L% is independently unsubstituted Ci-Cs alkylene, or unsubstituted 2 to 8 membered

heteroalkylene;
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L!B is independently a bond, -O-, -NHC(0O)-, -C(O)NH-, unsubstituted C;-Cs
alkylene, unsubstituted C»-Cs alkynylene, unsubstituted 2 to 8 membered heteroalkylene, or
unsubstituted phenylene;

L€ is independently a bond, -O-, -NHC(0)-, -C(O)NH-, unsubstituted C;-Cs
alkylene, unsubstituted 2 to 8 membered heteroalkylene, or unsubstituted phenylene;

L'P s independently a bond, -O-, -NHC(O)-, —-C(O)NH-, unsubstituted C;1-Cs
alkylene, or unsubstituted 2 to 8 membered heteroalkylene; and

L'E is independently -NHC(O)-.

80.  The compound of claim 3, wherein L' is independently —-L!!-NH-C(O)- or
—L!''-C(0)-NH-, wherein L!" is independently substituted or unsubstituted C-Ca alkylene,
substituted or unsubstituted 2-20 membered heteroalkylene, or substituted or unsubstituted 2-

20 membered heteroalkenylene.

81. The compound of claim 3, wherein L! is independently —-L''-NH-C(O)- or
—L'"'-C(0)-NH-, wherein L' is substituted or unsubstituted C;-Cs alkylene.

82. The compound of claim 3, wherein L' is independently H
N 1 £ N
aﬁ/\/\[( 3 Y \/\/\NJ\j W\[f 5
o] , H , or o :

83. The compound of claim 3, wherein L'is a bond,

2 H *
O O
; 8 o
g o
0 !
> , Or .

O (@]

84.  The compound of claim 3, wherein L! is H H .
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85. The compound of claim 3, wherein L?is independently -NHC(O)-, -C(O)NH-,

substituted or unsubstituted alkylene, or substituted or unsubstituted heteroalkylene.
86. The compound of claim 3, wherein L? is independently -NHC(O)-.

87. The compound of claim 3, wherein

LA is independently a bond, -NHC(O)-, -C(O)NH-, substituted or unsubstituted
alkylene, or substituted or unsubstituted heteroalkylene;

L8 is independently a bond, -O-, -NHC(0O)-, -C(O)NH-, substituted or unsubstituted
alkylene, substituted or unsubstituted heteroalkylene, or substituted or unsubstituted arylene;

L€ is independently a bond, -O-, -NHC(0O)-, -C(O)NH-, substituted or unsubstituted
alkylene, substituted or substituted or unsubstituted heteroalkylene, or substituted or
unsubstituted arylene;

L2 s independently a bond, -O-, -NHC(O)-, —C(O)NH-, substituted or unsubstituted
alkylene, substituted or unsubstituted heteroalkylene, or substituted or unsubstituted arylene;
and

LE is independently a bond, -NHC(O)-, -C(O)NH-, substituted or unsubstituted

alkylene, or substituted or unsubstituted heteroalkylene.

88. The compound of claim 3, wherein

LA is independently a bond, -NHC(O)-, —C(O)NH-, substituted or unsubstituted C-
Cs alkylene, or substituted or unsubstituted 2 to 8§ membered heteroalkylene;

L is independently a bond, -O-, -NHC(O)-, —C(O)NH-, substituted or unsubstituted
C1-Cs alkylene, substituted or unsubstituted 2 to 8 membered heteroalkylene, or substituted or
unsubstituted phenylene;

L€ is independently a bond, -O-, -NHC(0O)-, -C(O)NH-, substituted or unsubstituted
C1-Cs alkylene, substituted or unsubstituted C>-Cs alkynylene, substituted or substituted or
unsubstituted 2 to 8§ membered heteroalkylene, or substituted or unsubstituted phenylene;

L?P is independently a bond, -O-, -NHC(O)-, —C(O)NH-, substituted or unsubstituted
C1-Cs alkylene, substituted or unsubstituted 2 to 8 membered heteroalkylene, or substituted or
unsubstituted phenylene; and

L% is independently a bond, -NHC(O)-, -C(O)NH-, substituted or unsubstituted Ci-

Cs alkylene, or substituted or unsubstituted 2 to 8§ membered heteroalkylene.
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89. The compound of claim 3, wherein

LA is independently unsubstituted Ci-Cs alkylene, or unsubstituted 2 to 8 membered

heteroalkylene;

L8 is independently a bond, -O-, -NHC(0O)-, —C(O)NH-, unsubstituted C;-Cs
alkylene, unsubstituted C2-Cs alkynylene, unsubstituted 2 to 8 membered heteroalkylene, or
unsubstituted phenylene;

L€ is independently a bond, -O-, -NHC(0O)-, -C(O)NH-, unsubstituted C;-Cs
alkylene, unsubstituted 2 to 8 membered heteroalkylene, or unsubstituted phenylene;

L?Pis independently a bond, -O-, -NHC(O)-, -C(O)NH-, unsubstituted C;1-Cs
alkylene, or unsubstituted 2 to 8 membered heteroalkylene; and

L’ is independently -NHC(O)-.

90.  The compound of claim 3, wherein L? is independently —L'?>-NH-C(O)- or
~L'2-C(0)-NH-, wherein L'? is substituted or unsubstituted C1-Cao alkylene, or substituted or

unsubstituted 2-20 membered heteroalkenylene.

91.  The compound of claim 3, wherein L? is independently —L'?>-NH-C(O)- or
—L'2-C(0)-NH-, wherein L'? is substituted or unsubstituted Cs-Cs alkylene.

92. The compound of claim 3, wherein L? is independently H

H 0 H
WYY Ay A fﬁV\/\g“\;‘

>

93. The compound of claim 3, wherein L?is a bond,

(@) O 0] O ”ij
E/\O/\)L”/v\ﬁkf /\/\/\H)K/

Shan s e IP e i
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O (0]
/\O/\)I\N/\/\NJI\JH

94.  The compound of claim 3, wherein L? is H H .

95. The compound of claim 3, wherein L? is independently -NHC(O)-, -C(O)NH-,

substituted or unsubstituted alkylene, or substituted or unsubstituted heteroalkylene.
96. The compound of claim 3, wherein L? is independently -NHC(O)-.

97. The compound of claim 3, wherein

L34 s independently a bond, -NHC(O)-, —-C(O)NH-, substituted or unsubstituted
alkylene, or substituted or unsubstituted heteroalkylene;

LB is independently a bond, -O-, -NHC(O)-, —-C(O)NH-, substituted or unsubstituted
alkylene, substituted or unsubstituted heteroalkylene, or substituted or unsubstituted arylene;

L3¢ is independently a bond, -O-, -NHC(0O)-, -C(O)NH-, substituted or unsubstituted
alkylene, substituted or substituted or unsubstituted heteroalkylene, or substituted or
unsubstituted arylene;

L3P is independently a bond, -O-, -NHC(O)-, —-C(O)NH-, substituted or unsubstituted
alkylene, substituted or unsubstituted heteroalkylene, or substituted or unsubstituted arylene;
and

L3F is independently a bond, -NHC(O)-, -C(O)NH-, substituted or unsubstituted

alkylene, or substituted or unsubstituted heteroalkylene.

98. The compound of claim 3, wherein

L34 s independently a bond, -NHC(O)-, -C(O)NH-, substituted or unsubstituted C-
Cs alkylene, or substituted or unsubstituted 2 to 8§ membered heteroalkylene;

L8 is independently a bond, -O-, -NHC(O)-, -C(O)NH-, substituted or unsubstituted
C1-Cs alkylene, substituted or unsubstituted 2 to 8 membered heteroalkylene, or substituted or
unsubstituted phenylene;

L3¢ is independently a bond, -O-, -NHC(O)-, —-C(O)NH-, substituted or unsubstituted
C1-Cs alkylene, substituted or unsubstituted C»-Csg alkynylene, substituted or substituted or

unsubstituted 2 to 8 membered heteroalkylene, or substituted or unsubstituted phenylene;
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L3P s independently a bond, -O-, -NHC(O)-, -C(O)NH-, substituted or unsubstituted
C1-Cs alkylene, substituted or unsubstituted 2 to 8 membered heteroalkylene, or substituted or
unsubstituted phenylene; and

L’E is independently a bond, -NHC(O)-, -C(O)NH-, substituted or unsubstituted Ci-

Cs alkylene, or substituted or unsubstituted 2 to 8§ membered heteroalkylene.

99. The compound of claim 3, wherein

L*# is independently unsubstituted C;-Cs alkylene, or unsubstituted 2 to 8 membered
heteroalkylene;

LB is independently a bond, -O-, -NHC(O)-, -C(O)NH-, unsubstituted C1-Cs
alkylene, unsubstituted C2-Cs alkynylene, unsubstituted 2 to 8 membered heteroalkylene, or
unsubstituted phenylene;

L3¢ is independently a bond, -O-, -NHC(0O)-, -C(O)NH-, unsubstituted C;-Cs
alkylene, unsubstituted 2 to 8 membered heteroalkylene, or unsubstituted phenylene;

L3P is independently a bond, -O-, -NHC(O)-, —-C(O)NH-, unsubstituted C;1-Cs
alkylene, or unsubstituted 2 to 8 membered heteroalkylene; and

L3E is independently -NHC(O)-.

100. The compound of claim 3, wherein L? is independently —L'3-NH-C(O)- or
~L!3-C(0)-NH-, wherein L' is substituted or unsubstituted C;-Ca alkylene, or substituted or

unsubstituted 2-20 membered heteroalkenylene.

101.  The compound of claim 3, wherein L? is independently —L'3-NH-C(O)- or
—L13-C(0)-NH-, wherein L3 is substituted or unsubstituted Cs-Cs alkylene.

102.  The compound of claim 3, wherein L? is independently H

“%/\/\([)(N?ﬁ“ f’f\/\/\”)]\fe f\/\/\gN?’I
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103.  The compound of claim 3, wherein L3 is a bond,

N
H 2 H x
O O
; 8 o
g o
0 !
, ,or .

O O

/\O/\)]\N/\/\N ¥

104.  The compound of claim 3, wherein L? is H H .

105. The compound of claim 1, wherein R! is unsubstituted C;-Cas alkyl.
106.  The compound of claim 1, wherein R! is unsubstituted C11-Cas alkyl.
107.  The compound of claim 3, wherein R! is unsubstituted C11-Ci7 alkyl.
108.  The compound of claim 3, wherein R! is unsubstituted C14-C s alkyl.

109. The compound of claim 1, wherein R! is unsubstituted unbranched C;-Cas

alkyl.

110.  The compound of claim 1, wherein R! is unsubstituted unbranched C11-Cas

alkyl.

111.  The compound of claim 3, wherein R! is unsubstituted unbranched C11-C17

alkyl.

112.  The compound of claim 3, wherein R! is unsubstituted unbranched C14-Cis

alkyl.

113.  The compound of claim 1, wherein R! is unsubstituted unbranched saturated

Ci1-Cos alkyl.
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C11-Cas alkyl.

C11-Cy7 alkyl

Ci4-Cys alkyl.

alkyl.

alkyl.

alkyl.

alkyl.

C1-Cas alkyl.

Ci1-Cys alkyl.

C11-Cy7 alkyl.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

The compound of claim 1, wherein R! is unsubstituted unbranched saturated

The compound of claim 3, wherein R! is unsubstituted unbranched saturated

The compound of claim 3, wherein R! is unsubstituted unbranched saturated

The compound of claim 1, wherein R? is unsubstituted Ci-Cas alkyl.
The compound of claim 1, wherein R? is unsubstituted C11-Cas alkyl.
The compound of claim 3, wherein R? is unsubstituted C1;-Ci7 alkyl.
The compound of claim 3, wherein R? is unsubstituted C14-Cis alkyl.

The compound of claim 1, wherein R? is unsubstituted unbranched Ci-Cas

The compound of claim 1, wherein R? is unsubstituted unbranched C11-Cas

The compound of claim 3, wherein R? is unsubstituted unbranched C11-C17

The compound of claim 3, wherein R? is unsubstituted unbranched C14-C1s

The compound of claim 1, wherein R? is unsubstituted unbranched saturated

The compound of claim 1, wherein R? is unsubstituted unbranched saturated

The compound of claim 3, wherein R? is unsubstituted unbranched saturated
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128.
C14-Cis alkyl.

129.
130.
131.
132.

133.
alkyl.

134.
alkyl.

135.
alkyl.

136.
alkyl.

137.
C1-Cas alkyl.

138.
C11-Cas alkyl.

139.
Ci11-Cy7 alkyl.

140.
Ci4-Cys alkyl.

141.

The compound of claim 3, wherein R? is unsubstituted unbranched saturated

The compound of claim 1, wherein R? is unsubstituted C;-Cas alkyl.
The compound of claim 1, wherein R? is unsubstituted C11-Cas alkyl.
The compound of claim 3, wherein R? is unsubstituted C11-C17 alkyl.
The compound of claim 3, wherein R? is unsubstituted C14-Cis alkyl.

The compound of claim 1, wherein R? is unsubstituted unbranched Ci-Cas

The compound of claim 1, wherein R? is unsubstituted unbranched C11-Cas

The compound of claim 3, wherein R? is unsubstituted unbranched C11-Ci7

The compound of claim 3, wherein R? is unsubstituted unbranched C14-Cis

The compound of claim 1, wherein R? is unsubstituted unbranched saturated

The compound of claim 1, wherein R? is unsubstituted unbranched saturated

The compound of claim 3, wherein R? is unsubstituted unbranched saturated

The compound of claim 3, wherein R? is unsubstituted unbranched saturated

The compound of claim 3, wherein the compound comprises a structure of
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O

0]
ELN/\/\N/U\R1
H H
O
N
ro-f—o Y>>Y Uy
OH (0] O o

HO
H H
L{]/N\/\/N\H/Rz

0] 0O

ZT

wherein the wavy line represents attachment point to the nucleic acid.

142. A method comprising contacting a cell with a compound of any one of claims

1to 141.
143.  The method of claim 142, wherein contacting occurs in vitro.
144.  The method of claim 142, wherein the contacting occurs ex vivo.
145.  The method of claim 142, wherein the contacting occurs in vivo.

146. A method comprising administering to a subject a compound of any one of

claims 1 to 141.

147.  The method of claim 146, wherein the subject has a disease or disorder of the

eye, liver, kidney, heart, adipose tissue, lung, muscle or spleen.
148. A compound of any one of claims 1 to 141, for use in therapy.

149. A compound of any one of claims 1 to 141, for use in the preparation of a

medicament.

150. A method of introducing a nucleic acid into a cell within a subject, the method

comprising administering to said subject the compound of any one of claims 1 to 141.
151. A cell comprising the compound of any one of claims 1 to 141.

152. A pharmaceutical composition comprising a pharmaceutically acceptable

excipient and the compound of any one of claims 1 to 141.
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